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AAMRICER PRITEERMEZE Y ROV L (REFRBEESS)

Young Scientists Lectureship Award

A AR LF S TIX2000E & 1 B S 2R EE TS 2080 B A% ﬁmﬁ%ﬁofkbi?
FEELEREALR T, TR OBRESZEENBEIhE L, 440BFESESE VRV AN
WRBRREERZR L TWEREWEE, BERZESTCAEEORESRHEZEEPREVV-LET (B E@%&
RUOBRESEHESEEZE ORFIIRESTITVETD), :

ﬁmﬁﬁﬁxxfva(%ﬁ%%mﬁ@%A)u~%mﬁ%%k%ﬂ%éni¢@rmﬁet "B &

o B, AVURVT AOWGEIIY BB TRARLET,

HBF : 20054E9H28R (k) 9:00~11:30
L3 JALYY —Fo—F— 2R TFAENM AL IF [FAHSRE-F)

B . EE EE REBEBEEZERMAEX - B - HRNERD
Chairperson:Masatoyo Nishizawa(Dep.of Neurology,Brain Research Inst.,Univ. of Niigata)
g —&5 (RPEREZR/BEK - E - fi#H%)

Commission member: Kazunori Nakajima(Dep. of Anatomy,Keio Univ. School of Medicine)
REE (FRITEERBHZEE)

1.ER #  (LiEX - Bt - KFHAREERZESH)
Takashi Uehara(Dep. of Pharmacology,Graduate School of Pharmaceutical Sciences,Hokkaido Univ.)
TRTEMEZ b LA EHMEEAE OB - FE L 2 OMBRAKEE)
Identification of endogenous protective proteins against ischemic stress

28 B (BEBTHNIK - R - EEHRR S TRES) ,
Shinya Ugawa(Dep.of Molecular Morphology,Graduate School of Medical Sciences,Nagoya City Univ.)
MRE - HRICB T BB A 42 F v R (ASIC) DIEHERRAT |
Functional analyses of acid-sensing ion channels in taste and pain transductions

3.KWE S (BEBK - £AEHEERR - N AT FARE)
Hiroshi Ohnishi(Lab. of Biosignal Sciences,Institute for Molecular and Cellular Regulation,Gunma Univ.)
TETBUMIRARE o 7 v & A7 ACDAT—SHPS — 158 OMERIZ 31T 2 HEREARAT
Functional analysis of a novel intercellular communication system,the CD47-SHPS-1 system,in nervous system

4 %H FE (BEEBX- B - E¥RHARERES)
Atsumi Nitta(Dep. of Neuropsychopharmacology and Hospital Pharmacy,Nagoya Univ. Graduate School of Medicine)
TR T F FLeu-Nle DAPREIRE R L O FEIHI(ERICBE T 20%E)

Actions of hydrophobic dipeptide Leu-Ile on the neuroprotection and drug dependence
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FREBEARGPES

¢ O @ HRIEEE— Plenary Lecture €O @

Sep 28 (Wed)
14:30 ~ 15:20 ALY
PL-01
JER : RBiE AR (AEXKFEEDHEEHES)
RNEMERBEREFOKE RS
Activation of the higher brain function by endogenous satiety substances increased during
food intake
KA !
PN KRE: A

Sep 28 (Wed)
15:20 ~ 16:10 A&
PL-02
EER : BAR BF (UNKFRFBE LSRR R iR E 55 B )
The Molecular basis of monogamy
Larry J.Young'
'Dept.of Psychiatry and Behavioral Sciences, Center for Behavioral Neuroscience,

Emory University, Atlanta, USA

Sep 29 (Thu)
14:30 ~ 15:20 AL
PL-03
R BR FHt BAKRFLAEER)
NTA-NT7IVHMAOEFELERE
Catecholamine research: Present, past, and future
KE &RIe!
"B RBRY - BREREEEREL ERR

Sep 29 (Thu)
15:20 ~ 16:10 ARH;
PL-04
JER EIL EW (KRR FERFEBREFRBIER)
Temporal and spatial regulation by CaM kinase Il
Howard Schulman*
'Dept.of Neurobiology, Stanford University School of Medicine and PPD Biomarker
Discovery Sciences, Stanford, USA
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& O @ BEFHEE— Invited Lecture €O @

Sep 29 (Thu)
9:00 ~ 9:50 ALH
IL-01

<0}
=
>
=
O
eb)
o |
Re]
[
=
>
£

FEE T E REXRZEERENFRA)
MOERE-FFLAIMSOT IO—F
Molecular Asymmetry of hippocampal circuitry
g ! ,
U R R B E R 7B

Sep 29 (Thu)
9:50 ~ 10:40 ALE

IL-02
R BE R (KRKFRFREZRIER)
ZERUT VA RO TFRE
Biology in the prion infections: From BSE to variant Creutzfeldt-Jakob disease
A #Hz!

VAL R E AR R RN S v & —
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FREBERRKEDER

¢ @ ISN 2 URT ™ Li— ISN Symposium €@

Sep 30 (Fri)
9:00 ~ 11:30 A=
ISN-01 ~ ISN-05 Recent Advance in Molecular Psychiatry:A viewpoint of ethnicity
B R wEE EE QUNKRZERFREEN RGOSR EE S5 )
Yong-Sik Kim (Seoul National University)

ISN-01 Dizocilpine (MK-801) induced phosphorylations of the GSK-38 and ERK signal
pathway
Yong-Sik Kim*
'Dept.of Psychiatry and Behavioral Science and Institute of Human Behavioral
Medicine, Seoul National University College of Medicine, Seoul, Korea

e
=
B
)
IS
€
=,
w
=
R

ISN-02 ~ The molecular and cellular basis of non-dopamine systems in addiction
Wei Hao'
'Mental Health Institute, Central South University, Changsha, China

ISN-03  Ethnicity, culture and pharmacogenetics
Keh-Ming Lin'
'Division of Mental Health and Drug Abuse Research, National Health Research
Institutes (NHRI), Zhunan Town, Taiwan

ISN-04  The association of gene expression in anxiety, depression and suicide
Tan Chay Hoon'. Zhu YZ'!, Sherrin T', Tang YM®, Lau G*
'Dept.of Pharmacology, National University of Singapore, Singapore. “Institute of
Forensic Science and Medicine, Singapore General Hospital, Singapore

ISN-05  Ginseng enhances contextual fear conditioning and neurogenesis in rats
Kotaro Kudo', Kanba Shigenobu®
'Dept.of Psychiatry, Tokyo University Graduate School of Medical Science. Tokyo,
Japan. *Dept. of Neuropsychiatry Kyushu University Graduate School of Medical
Sciences
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— Open Symposium

Sep 29 (Thu) ,
16:40 ~ 19:10 AL
08-01 ~ 0S-05 FIWHRSHERE EHERS
Organelle dysfunction and neurological disease
KRR BE (GEHBRERFEREFNER)
¥ K2 (BRBEBRRFEEF

08-01 Neurological disorder and AP complex-mediated post-Golgi membrane traffic
RE 172, P 5!
'EARERTRET R LAX —RIER e AT A —  SREREEME T — A
PRURTMRYE KRFREREREHREMAR R84S FRFER
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0S8-02 Deficiency of autophagy and the pathogenesis of neurodegenerative disorders
NS S
MERERYE EFEH EFEE

0S-03 Deficiency of lysosomal proteases and disorders of neuronal and microglia |
functions
hE @
YTUNKRE: REBTERARIZERE s 0 R ZE 05

0S-04 The role of mitochondrial dysfunction in selective degeneration of dopamine
neurons in Parkinson disease
AlFnEF!
'ENRFERE S — BERTRH

0S-05 Diversity of endoplasmic reticulum stress response

4R Fofil!
VEIG RS E2E MRS STHREDES S
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BREEHRKEDESR

OO B DORDEBLEFEMARBERER I VRIIL 6O€
— Joint Symposium with Pharmaco-biochemical Research on

Sep 29 (Thu)
8:30 ~11:30 D&

SE1EB

B2

Bipolar Disorder Conference

EIEMHEOERBFICET 2 LLRE

New insight for mechanisms of action of psychotropic drugs

JS1-01 ~ JS1-04 JE & TEEE RIFD RLIRERLR AR

BAR BT (ERRZEZER)

JS1-01  The Effects of Antipsychotics on Neurogenesis and survival
e W BB OB ORI BB A BN EK OBELL BEHE W
A EHE' mm Ew OBEE flR!
IURERKE EFEE mHREeR
JS1-02  Stress vulnerability of the hippocampus in developing rat brain.
FHERER' oKk E'\ FH gz BE FE' PH =R EK R §
M WRES, BB 3
'PIEER R RBAEL CBHEERKE TR, CEBRFRER BRI &
TEZEFIE TR :
J51-03  Human Interferon-alpha suppressed sell proliferation through interleukin-1
production in adult rat dentate gyrus
EFRET . TEBIRAR Y B IR A BT BSE—RS
Wati Henny®, # 0O {18%° #E EEF'
'BERBRFEF TV FR P RRA - BAEFHEMRE, CBERBRERT
AR RHE, ILBRRERFREZ L FREHE, AR EE LR AR,
SIWBLKRZEEERACFBEE, ¢ RILBRFREELFI, " IUNKRFERFGRESR
BESE
JS1-04  Mechanisms of action of antidepressants from the viewpoint of adult
hippocampal neurogenesis
il !, HL . OMEEEAS T, @I 5Lzt derr mEE b Gk
HbgERE EER ORAE
JS1-05 ~ JS1-10 B R RO EEZ (ESOERsRt 7 —RERG)
FAE] % U RFERFBREEFTFER)
JS1-05  Expression of neurotrophic factor by antidepressant via mitogen-activated
protein kinase (MAPK) activation
ek EL AR —EL B BRES RTEEET
'ESEEE REREL Y — - FERARV Y — BRRPIEE, PRERFER E
WERFERE TR
JS1-06  Neuron-Glial interaction as a novel target system for antidepressant

W SEE!
VESLHER - R 2 —  RERRMERTREET AR EEE
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JS1-07  The neurochemical mechanism of action of the anxiolytic effect of selective
serotonin reuptake inhibitor: its effect on the amygdala
HE L ML AT
HEHEE KRR E AR R R R R R 0 B

J§1-08  Regulation of TH activity in rat locus coeruleus after chronic variable stress
B K. A #®'. @3 B|EAL ER A\ BEHERT. RE HFH
E+HEMETF BF BB #HE4ARE. BREA B eF #f°
"B YT UFEMKRE EER WREHREEE, (YT UTERKRE EF
W ERERE

JS1-09  Effects of Haloperidol, Lithium, Imipramine and Diazepam on Amygdalic Nitrate
Levels
A BT Am s BRIl ER B R WA &\ B A
=i %!
HEERFE EEH O OFRMEL LR RE B APPER

JS1-10  THE long-term lithium treatment increased GAP-43 mRNA by bHLH transcription

factor in rat brain

EH B #HEAEE. BB BXYL BRI L E =R

EE RGN NIEATFL &F EAL BY K@ OEE RN BFX EEL
WHE HgE2 e SHE!

V<Y 7o ERKRSE MREme, (EHRENE L F—  BAER R



BEHERAXZPRSE

O ¢ HRFMITHEGFEARI VKRTVL 6O@

— Joint Symposium with Japanese Society for Psychiaric and

Sep 30 (Fri)

Behavioral Genetics

9:00 ~ 11:30 B=%H

JS2-01 ~ JS52-05

J52-01

J82-02

JS2-03

J52-04

JS2-05

BHAEREOS FELENHAR
Molecular genetics of neuropsychiatric disease
B EE O (BRBERKFRFREESRSIIER)
ARE R (UM RZEAEKBIEIE IR

Clinical pharmacogenetics in the treatment of schizophrenia
HER HEEL Ry B!
' BLRITR AR AR R R R [ 5

Genome-wide affected sibpair linkage analysis of schizophrenia in the Japanese
Families
A D!

PREERT RERARKBE SBEZF

Gene expression analysis of mitochondria-related genes in bipolar disorder
using DNA microarray

SO BA Foth!l SOR ER. Mk B!

VEE SRR GERT MBI ER AT L ¥ — MR BB T — A

Genome-wide linkage and association studies of schizophrenia
Mg fRaE!
INREE  AERBEEZHER BEFRERE Y — 7 SBEESE

Molecular Genetical Approach to Neuropsychiatric Diseases from single gene
diseases

G - &

'BIRERTFRER ERFROTRER BogeRT o
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— Young Scientists Lectureship Award Symposium

Sep 28 (Wed)
9:00 ~ 11:30 A5
LA-01 ~ LA-04
B AR EEGFRRERRIHENE)
ikl —&t (B IERB K LR LS )
LA-01 Identification of endgenous protective proteins against ischemic stress

B #F!
HIEHRE R FERFR R R KR B

LA-02 Functional analyses of acid-sensing ion channels in taste and pain transductions
B EHm!
VA BT SRR FBE SR o R

LA-03 Functional analysis of a novel intercellutar communication system, the CD47-
SHPS-1 system, in nervous system
Rig !

BB R FEKRE T A A 7 T8

LA-04 Actions of hydrophobic dipeptide Leu-lle on the neuroprotection and drug
dependence
FrE EE!
Y4 BRFERFGE RO ERESE
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FBEHBEARAIPRE

Sep 28 (Wed) Symposium

@ L URY ™ Ls— Symposium €O @

14:30 ~ 17:00 B=&%

SY1-01 ~ SY1-05

SY1-01

SY1-02

SY1-03

SY1-04

SY1-05

14:30 ~ 17:00 C&£iE

SY2-01 ~ SY2-05

SY2-01

SY2-02

TIWINA I —RREDBREF & BHHEF — P S BIEADORR -
Risk and defence factors for Alzheimer's disease:Implications for the prevention
and therapeutics
Bk BEMRHFEERY— TAYANAL v —IRFRER)
BEr ZEANENEFEEFEESZ— TV A 2 —IRH5EE)

Effects of homocysteine on amyloid B -protein generation
gy KA
'ENLRFERE L H— TNV NA R

How do omega-3 fatty acids effect Alzheimer's disease
FEA LA
'HIRERKERE KEEREC 22— RN

Cholesterol and Alzheimer's disease: Apolipoprotein E-mediated cholesterol
metabolism in the central nervous system

E)I o

'ENLRFERE S — BT TV A —RPPRE

Anti-amyloidogenic effects of polyphenols: implications for the prevention and
therapeutics of Alzheimer's disease

I\ B, NEFEIER. kO &', WK RIE®

VERKRERFR EFRFER B - RN EY RNE) ., *BHKRE E
FE /B

Mitochondrial genome polymorphisms associated with longevity or Alzheimer's
disease

H R, B Bzt dEE o

HIEHEARGIES RERRES ) LIRE

EEREFIC & 2ROMBiE S BEEDHIE
Transcription factors: Critical determinants of brain structure and function
BE . R WHE REXFEFHER)
HRIAFHELE  (JLN R FAEARBA I E 2 F S8 RT)

Symposium I

Do-it-all or simply single minded? The role of Zic genes in neural development
HE M
IR AR AR U — R R AT — A

A role of PTF1a, a bHLH transcription factor, in neuronal subtype specification

2B B!
'HERE EEOIAR ESEYEEE
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Sep 28 (Wed) Symposium

SY2-03

SY2-04

SY2-05

Using Chemical Probes to Dissect the Calcineurin/NFAT Pathway Signaling in
Neural Development

Graef Isabella'. Haggarty Stephen’, Wang Fan®, Crabtree Gerald',

Devasthali Vidusha'

'Department of Pathology and Developmental Biology, Stanford University School of
Medicine. “Eli & Edythe Broad Institute of MIT-Harvard University, *Department of
Cell Biology, Duke University

Regulation of brain functions by 8 FosB, a naturally occurring truncated form of
FosB

PRIUNHEE. KA i KECKE) BF' ER RS

"HNREE AERBAEIEFRFSERT  ISEEREMIMH 255 BF

Regulation of memory formation by transcription factor CREB
EH R &K =EM!
REBERTE ICREDBER A AV A o RAER

14:30 ~ 17:00 D&%

SY3-01 ~ SY3-05

SY3-01

SY3-02

SY3-03

SY3-04

SY3-05

50 - ANV ABERED S FRE
Molecular pathology of depression and stress-related disorder
B R AR TEROUNKERERE FFIER)
H  EBABRKRZESR

The physiological mechanisms behind psychosomatic disease
TH E-' FAE BTN Ak THE!
"W REFER SR EEHIRERE OHIEYE

Stress responses and depression under the influence of environmental
chemicals

BA R OBEAR Edhl AR fiEc Mg Bl

IUNTEERERER AMERTERER. * TREERR HAEWEWER, LR RZE
B BEER

Neonatal isolation induces susceptibility to learned helplessness, an animal
model of depression, in adulthood rats

Wi MAL &% EEL BF ®T. KE  EB!

VEBRFERER EEESRSTRR HBaMRERZ

Molecular pathophysiology of bipolar disorder
g B!
VIV ERIRRT  RRR AR 4 — RBR BB — A

Novel candidate genes for stress responses in the brain
Hiu BEA' FEE 0 81 BE KRR AHF ERL BN &
'RRESERRY K¥ER BTSERESH



BAHMERASPDPESE

Sep 29 (Thu) Symposium

8:30 ~ 11:00 B&%
SY4-01 ~ SY4-05 #EHMBRORL - ¥iITO N THIE
Molecular mechanism for genesis and survival of neuronal stem cells
FE R % WA (BRBEAEAE  EESAFSNET)
M B CRRERER R EER R BTSSR

SY4-01  Expression and function of Oct-3/4 in neural stem/progenitor cells
e
VRORIERMERIAY BEGRBHTTETT  MREY A

SY4-02  Accelerated demethylation in an astrocyte specific gene promoter mediated by
Notch-signaling
B OB oMl E BE EHi R KR!
'RBSRBEEIN KRR KRR N YA U ARR TR LRI R
PRRARY REEFMALLF— EEHESE

SY4-083  Hormonal regulation of neurai stem cells
R gER !
) LR 2R R AR

SY4-04  Fate regulation of neural precursor cells in the embryonic mouse neocortex
R T
'HREKRE S FRBREY AT ST

SY4-05  Molecular mechanisms underlying the maintenance of neural stem cells in the
adult brain
% WA
'ERFSOTICHE AEBRPAREAT AR AR

8:30 ~ 11:00 C£%
SY5-01 ~ SY5-05 RAHEREFBICHIIZHINET 2V VEBEEFF—ES I FIMVEEDERE
Role of calmoduline-dependent kinase signaling system in neuropsychiatric
disease
JE Rk WERICRALRE  EERTERD
B RICGEERE  [EARTZERD

SY5-01  Expression and functional significance of Ca?*calmodulin-dependent protein
kinase | in neuronal differentiation
Bt FEAT SR BESC A Bk VERIC. I MR
'HRALRFRERE EERBIAR MRAEWFHRE, T RILRFER AR EREER

SY5-02  The role of Ca**calmodulin-dependent protein kinase Il in neuronal activity and
seizure :
U ST
' ARRART I AEBRARTUET MRS U UEFSEER Y, PR AR ERER

SY5-03  Dopamine receptor signaling through CaM kinase |l and calcineurin, and
psychiatric disorders
fak &R SkE BER', M MW TR e
VRALEKRE: REER EEFOE
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SY5-04

SY5-05

Visualization of synaptic Ca?*calmodulin-dependent protein kinase Il activity in
living neurons

“Ié‘]fﬁ Fé{”‘ 1,2,3

't Fa—ty Y ITHRKE RIKEN-MIT HEZEHEE Z—,

LR MR EREIRE L X — BB —T AR ELRNBA
RF—b EEBRE FREFIAR HEFEREFEK

Calcium/calmodulin signaling and psychiatric disorders
=) (R
HERY EFER  SeiRfREEE BT TS

14:30 ~ 17:00 B3

SY6-01 ~ SY6-05

SY6-01

SY6-02

SY6-03

SY6-04

SY6-05

EFNIVRAIBEHBERBOETIINEVEIN?
Can mice be animal model for neuropsychiatric disorders?
B R  EERIERE
R RIS (R A AT I0RT)

Genetic analysis of schizophrenia-related trait in mice
sl KE!
'EULERTRT MR AR 24— ST RMRE

An endocrine activin regulates anxiety-related behavior and postnatal
neurogenesis

F/o0 B LW ER!

' ZE LA AT FERT

Noradrenaline transmission and memory retrieval deficits
N S 1N
'BERIEMKRE EEH EEEEDIIEERM

Mouse model for research on an aberrant dopamine transmission
R B R BRFL BAR BT OB o’
'HRBENTOEE B ET R

Tetrahydrobiopterin-depleted mice as a model for malignant
hyperphenylalaninemia and dopa-responsive dystonia

—¥ THE', WHEF HREL TH BES 0 £ MK AL Ba ALE!
TH KBRS —# R BN B

' EEAEEERTE ESW KHER CHEIERY K¥ER EAaBEILENRR
STEMBE, CERREHAKRE EXE FMHE

14:30 ~ 17:00 C=%

SY7-01 ~ SY7-05

SY7-01

108

HEKRBED D FRRE
Molecular approach to investigate schizophrenia
R ) BORRERERKRERE)
I =z GEriR K ERATFERT)

Functional analysis of new DISC1 binding protein, DBZ
i A Al R®—° | IEWY
VRBRRZEARZERE EERPRR MRS EEY. 21 42 COE 7n /T A, Pk
ERREE —MRHIEHE '
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SY7-02

SY7-03

SY7-04

SY7-05

Dysbindin and pathogenesis of schizophrenia
ek X!
VEISDREH - AR L —  RRBRSERT BB =

Neurotrophic activity of EGF and IL-1 on dopaminergic neurons and later
cognitive abnormalities

Wik Zz', HEEEF. KB R BE HBFL B RE EIRE-RL
R B=?

VHRRY: WRFZEET O FRRAESYE. PHIRRKFERAEE AR ST E S

5%

Diverse CNR/Protocadherin-a family and Fyn-tyrosine kinase for Schizophrenia
IR YRS ARERBHRER 2
VRBRRE: A RERTZERL, B R BN IR CREST, ° ENC R it v 7 —

Developmentally regulated psychotomimetic-inducible genes: Implications for
the pathophysiology of schizophrenia

P e

'HRERERKRY K¥ER BHTHERTESE

14:30 ~ 17:00 D=%;

SY8-01 ~ §Y8-05

SY8-01

SY8-02

SY8-03

SY8-04

SY8-05

BraEEBOH RN
New scopes for looking into neuropsychiatric disease
JE R — (RERFEHTSERT)
TR #— Ul RFERZER B IER)

Molecular targeted therapy for polyglutamine disease
M ot
'AERRY: REREFRRFER RN

Molecular neuropathology of multiple system atrophy
B4 E1T!
VERREIMEL R AT o — i RR BT ST — A

Arrested oligodendrocyte development in a demyelinating disease model
b —#!
"B RBLETAUHNE  AEBRRIIRAT O TR AR RIS

Pathogenesis of intracellular amyloid B -protein 42: A novel therapeutic target in
Alzheimer's disease

RNALRE?

PR KFBEESIABE MR seiEsR MR E

Mechanism of axonal damage in axonal Guillain-Barré syndrome after
Campylobacter infection

HEOE

PRINRE KFEBEEFAFARE IR ez ke
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Sep 30 (Fri) Symposium

9:00 ~ 11:30 C£3

SY9-01 ~ SY9-04

SY9-01

SY9-02

SY9-03

SYS-04

B RBLES FHR RO RATR
The front-line research on pain-related molecules
K HE Fi OUNRFERFEBRIE AR
HH B OWNRERERE M 5ER)

TRP channels and Nociception

K HEZE'!

' BB EME BRSNS AT A =Ry — MRRAEERM. CRAFR
REFERLEENEHR

Lysophosphatidic acid involved in the initiation of neuropathic pain
FEE  SLRR? '
'RIERFERFRERE LRGSR FERES T

Acid-sensing ion channel 3 (ASIC3) is capable of transducing the tissue
acidification caused by myocardial ischemia into pain.

AR FE— vy 7L AF—x Ry g0

IH/HRKRZE B MAAHEE PA VAUV AY A T AR Ut T AR

Role of spinal microglia in the pathogenesis of neuropathic pain
#E @ HE R
VIURE BRSNS B

9:00 ~ 11:30 D&

SY10-01 ~ SY10-05

SY10-01

SY10-02

SY10-03

SY10-04

SY10-05

HERERERDO S FHE
Molecular mechanism of neurite formation
JE Rl 88— CuN RSB KB E 0 58 RT)
HMl L= & B RFERFRESZVZER)

Neuronal polarity and axon formation
BHE 5L=1
'AEBRRERFR EFRER RS

Protrudin induces process formation by promoting membrane transport
Bl #—' Al ETF!
TUNKRS: EREEZEER 5T RAREESE

Contact-dependent regulation of process arborization of neurons and glia by
DNER-Notch signaling

REFERT K% k' & FE'

VIR MRFER G X — AR T — A

Role of Calcium-Regulated Local Protein Synthesis Within Nerve Growth Cones
PIEEARRR 2, T RER 2

RIRTINIRZRZEE BEEHIRA o T REERAEMFEE, P HEEINRERE
CREST

Signaling mechanisms of axon guidance molecules, semaphorins
mE FL AR RN OMEE wE
VRS RFERF G AaBERER ARV T AESH
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Neurotransmitters, channels and receptors

Diversity of cellular signaling systems

Neuron-glia interaction

Neuronal death and rebirth

Neuronal differentiation and development |

Neuronal differentiation and development |

Molecdlar pathology of dementia and ischemia

Molecular basis of neuropsychiatric disorder
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@ == Ry LA— Mini-Symposium €@

8:45~10:15 B%=H
MS1-01 ~MS1-06 Neurotransmitters, channels and receptors
K REAWZE) (LR KXFAMEZEDRET)
B F— (EReR T 7 — R JERT)

MS1-01  Expression and function of KCNQ channels in microglia
KL RFva oAyt FEREETL BA #BS
Iy ~L< b OfE EFS BH OBE!
PIUNRF R A RREEAEF5 P, *Department of Cellular
Neurosciences, Max-Delbriick Center for Molecular Medicine, D-13092 Berlin, Germany.

ESAVA E L vy

MS1-02  Structural insight of ifenprodil recognition by NR2B amino terminal domain of
NMDA receptor
Chian-Ming Low'. Fui-Mee Ng!
'Department of Pharmacology, Faculty of Medicine, National University of Singapore

MS1-03 Shank3 mediates interaction of PSD-95 and GIluR1 AMPA receptor
WEF Rk FfoE EAL PR ORTFL oA FAL R bR B OFERN
mR !
'ESCEMRRE U F —  MREFSCET BT

MS1-04  Effects of a glial toxin fluorocitrate on extracellular D-serine contents in the
medial prefrontal cortex of the rat
FIRFARER ', A A MR ORCR'. ok EAL R AmEL B
RRERER KT KR¥ERE ERFRERR. P REERERRY K¥Ek  RE
AR

MS1-05 Effects of MK-801 on the gene expression of serine racemase and D-amino acid
oxidase and on the D-serine levels in rat brain

B EEL E) BRI R OEWS ORE RS RAR R In Rk

M R
AT EER BREER TERE EFE BRSO RERRE

MS1-06 Inhibition of nicotinic acetylcholine receptors by dehydroepiandrosterone and its
sulfate ester in adrenal chromaffin cells and in Xenopus oocytes
Tig B=' il -1 EPEL OKE #='L O &
'EFERRE BEEE O EMEEE

10:15 ~ 11:45 B£5
MS2-01 ~ MS2-06 Diversity of cellular signaling systems
R kH FEHE (RRKFIEFLHEYE)
A FHE (REAKRZERFBEFERZHEE)

MS2-01  ApolipoproteinA-l increases association of cytosolic cholesterol with
microtubules in rat astrocytes
FiE -~ BRE #Hi+r'. yMus 77U L¥FL L ER!
"AEBHRFERTER EVIRR AERRRALY 1
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MS2-02

MS2-03

MS2-04

MS2-05

MS2-06

Feeding behavior of NPY-Y1 knock out mice

AR RisE!, #A KE', Lo Bt L B =E BRL RE|IIBRL
wAa RE!

'HBRFRER EHRFREMAR ER¥ELHE

Neuronal differentiation is promoted by arginine methylation of RNA-binding
proteins

Graef Isabella'. Haggarty Stephen’., Wang Fan®, Crabtree Gerald'.

ER OEEY.F O ROU OBE OERY BETHE OBV ORE FERY
BEAY CRRE A EL IEW

PRIRRFR TR EERIER AR HSRE MR, 21 42 COE 7u s 7 A

Regulation of Ca®calmodulin-dependent protein kinase | 8 2 by the sequential
autophosphorylation mechanism.

TH OB N R e RARIR!

VEERTE EER EER

Regulation of intracellular localization of Cyclin-dependent kinase 5 (Cdk5)
activators p35 and p39 by myristoylation -

EHE ¥ &H EHAL K BRI | EE A OKEL. Ak &
TEERERR SRS ELIR AMRYo—2 CHBERERLERE RE
ERFRERT  E& S

The FcR 7 / Fyn signaling cascade is critical in brain during cuprizone-induced
demyelination and myelination

B THEL BRERTEL EF R A BB W MR

RO E ARSI, CHEERAE

8:45 ~10:30 C=%

MS3-01 ~ MS3-07

MS3-01

MS3-02

MS3-03

MS3-04

Neuron-glia interaction
B R BFEH AE UNKFERFEREZETZR)
A EE (RBREEFHEEFSE 1)

Changes in expression of neurotrophic factors by nicotine in cultured astrocytes
B BLERY, whiE gEME'. NEE B KW FERE!
PERKY KFEBE BRAREMAR EYEmn=

PGE2 modulates the hippocampal neuron loss induced by kainic acid

(=R SN /N & B SN 1)); S VN - S ~ AN 7 N < SN

il AT BB OBES B EAN?

THRZFEKR (B2 H—EE, 2 FUTERT  weikZEs, P AIRTERE 1§
AR, R FEKR  PRRER, CRBRKRY T BRI

Activity-dependent interaction between axons and astrocytes promotes CNS
myelination

A& &1, Philip R Lee'. R. Douglas Fields'

URE LA ANTFERT

Sema4D implicated in NGF-dependent neurite outgrowth
mE AL fRE A

PREERFRER EFRER REFHERK
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MS3-05

MS3-06

MS3-07

Glia-to-vascular communication mediated by extracellular ATP
MR E— BRI HE R
VENZEEE SKBE, PTUNKRFRERE KPREE  EETE

Tissue distribution and functional analysis for contactin associated protein 4
(Caspr4) in central nervous system

I BEE ORBE KL S RE EREfEI EE MBS KB RAEL
W !

'EREBRY REREEFRESTAR AEEEGEHE KyahEhEss s,
PRI RF K¥EPOESREHAR BEREE. *RAZKNBFERE X
X — 1%

Cystatin F mRNA expression in spontaneous chronic late-onset demyelination
animal model

B B OHT ORT wih —t

'ERBIATAE  AEEBTRAT o T AR, P REERRYE M=

10:30 ~ 11:45 C£i
MS4-01 ~ MS4-05 Neuronal death and rebirth

MS4-01

MS4-02

MS4-03

MS4-04

MS4-05

FE BRIl HE CRBRATSLR AR EBEE AT 7R
For B4 (RRRBIZEMRKAHTIFEE D)

Altered bHLH gene expression in cortical cells by A 8 and its role in cell death
)= R E S SR A o7 Nty i
'HAE ARSI BERT ) LT — L

Multiple candidate genes analysis identifies «-synuclein as a susceptibility gene
for sporadic Parkinson's disease

ARERAT T, ey i %2 BRI AR R, IRE O EF
FH EES FHE OEHRS ,
PRIRKRFERERE EERIIER BRKEET. CRBERE oFEmBE CEINR
SRR RRRERNEL, ERBERTE  ERRNERL, CENCEM - iRt — RR
BT ARRARL, SRR EINIR USRS IS RURSRTFEHEIERE (CREST).

Selegiline potentiates effects of donepezil on cognitive impairment induced by
amyloid beta (25-35)

I BT Bl =R E O KBEL EBHN BR #E BRRE'
'AEBRE OKFR BERAR ERER - BB A, AR
At AIZERTEERT, SAMKRT F¥HH EREEEEWN  HERTE

The role of galectins during goldfish optic nerve regeneration
WIIUE T 2 ke BT ORTE W OEE B
YEIRKEE EOREE CERKEE B OME#RS T

Mini-Symposium

Effects of CICR on interleukin-1 8-associated adenosine releases in mouse
hippocampus

FS mibe B o HEORT. A& SOk B F KT OE?
VBLRTRE:  ESE MR MR R EERTSCER TR, PLETRE  EF
B RS, UK EHE MRS AT
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8:45 ~ 10:15 D&%

MS5-01 ~ MS5-06

MS5-01

MS5-02

MS5-03

MS5-04

MS5-05

MS5-06

Neuronal differentiation and development |
R &R B GERKRFERRAR)
H) B (RIRK SR 2 EHTZERT)

Impaired development of sensory neurons in mice lacking paternal necdin gene
AL OBERY RTHE-E BNF=Z5' F) FA!
VRERKRYE EAEMEHT WRRAEHEEE

BDNF influences the decision of the neuronal laminar fate during development of
the mouse cerebral cortex through precocious neurogenesis.

B FHX' OKE ERL. H)I BES!

M BIERRY EKEH OoFEMFERE

4-Methylcatechol facilitates survival of cultured neural stem cells via enhanced
expression of heme oxygenase-1 without changing their differentiation fate
= ERFL OHE OAEN M ERRL ) R

"IRBEEBKE SFTEMF

The Drosophila retinin gene is required for proper development of
photoreceptors

Hyunjoo Kim', Eunju Kim'!. Jeyoun Jang', Jaeseung Yoon'. Kwanghee Baek'
'Graduate School of Biotechnology, Kyung Hee University

Activation of the wnt/ 8-catenin pathway promotes proliferation of neural
progenitor cells in the adult mouse subventricular zone

TE R A BRES IWT MG BE BT BERFET

TNT7 VAT AT T’ W R W RS A Mg
'BRERRARYE EEH MRAE. CBERBRY BEFE TUFR bR
A - BERHFMBE, CEESBRY EFH AEYHEE CREKE HFaRAe
WHERRRT, ") T N=TKE BT IRk BRAR

Different labeling methods delineate different cell classes and migratory paths of
the early postnatal subventricular zone progenitors

R L OWR BB B OBRE OEHL LK &L AEm /e
PIUN RS R R R AT SR R B

10:15 ~ 11:45 D&

MS6-01 ~ MS6-06

MS6-01

MS6-02

Neuronal differentiation and development Il
FE R BT 3R (RRARREEFERMRESEE)
i H @HRFEFNTEEEENFEE)

Wnt-3a promotes both neural progenitor proliferation and neuronal ditferentiation
during hippocampal development.

B #et, ko B WK @ b ®@iE BE Tt

'REARE RAERFHEECZ— BEHIESE

Neurogenesis in the adult mouse striatum after cerebral ischemia
TERETYS, T AW, B EE . Wp BV PR RN
JEAR ERS ME 2, BAR gl '

'BEREBRE ERE 7Y FR P UMERAE BAREMRE, EEERRE
IR ABRHE CHEERKYE EFH AR mRNEL CEILRERE
Bt EWFERATER MRIREARE, °JST, CREST
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MS6-03

MS6-04

SY6-05

SY6-06

Roles of Disrupted-In-Schizophrenia-1 in the later stage of hippocampal neuron
PR OKEE, AARE-ALY EE OK¥EL LR O EREL BH OBFL RN A=
'HEHBRFREE BEHRR EGEFEER ARSEREBE, (A HTERTERE
Bt EFRIIER MIFEREFTR RIEHREHEHEE

RGMa inhibition promotes axonal growth and recovery after spinal cord injury
PH AZE' s BFEL T #E!
'TERE KREREZNIRR REYSE

Fate and origin of multipolar cells during the cortical plate development

M FHo' =E EEC s —@

'BEEBRRY EFER BRFHRE CANBRE RFEREZFER BEERT
B MRAAE. CHERBESERKT DNA EBEFHER o FHRAEY IR
P

IQGAPS3, a novel effector of Rac1 and Cdc42, regulates neurite outgrow through
actin cytoskeletal reorganization

* WA == AN = ELOEBE OfnE!, B ® EE EARLN
BE aL=!

'BEBRFRFE ERRFER MREREEARE, CETRFEERY X
2T EETEREENTE

8:45 ~10:00 E£#H
MS7-01 ~ MS7-05 Molecular pathology of dementia and ischemia

MS7-01

MS7-02

MS7-03

MS7-04

o ORUNE BE (REERMELES S —)
FH FRR LN KRFERFERRE A2

Visualization of newly deposited tau in neurofibrillary tangles and neuropil
threads

BR OmEY R B A T ML Bl <2 Ty R

Wil WERES, Loy N TR HRE EW RIE FECE R ORR!
PHUAREE:  [RESRTZERE MRRURER, 2 JLBE R AR HHIRESE, P Evk
FERL & —, HEHMEARSHRT BRI ENRE IV —T, S~
FoAZ—RE CHRERREEZNR, "7 470 0y

The role of Caspase-4 in endoplasmic reticulum stress-induced apoptosis of
familial Alzheimer's disease

1The AGE. Rl A ML AL HIL EW

PRIRRFERFRE EERIER iR R

Neurotoxic function of induced microsomal prostaglandin E2 synthase-1 in
cerebral ischemia.

KHE FEL RE BB MR B EBR OBEL xR RE!
IEELRYE KA BEEE PRBRRE AR BRGET

£
=
‘B
3
a
IS
=
@
=
b=

Attenuation of focal cerebral ischemic injury in transgenic mice overexpressing
PAF-acetylhydrolase Il (PAF-AH(II)) in neurons

At AT ER B EEE R WE O ® L EBE BA O EES
B OPERG RN 12 N ESRS, A B IR —ERSS

T #E—°

VEINERERRY B OMERAEL PHRERY KFER EERIRER @A
EFHE, *HRERY EFE MERAE, TEILERERRE B REEE
FE, CEILERKA RS 21 W COE Fu s T A, SELERNER NS B2 4£
a3
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MS7-05

Hydrogen sulfide is the mediator of cysteine neurotoxicity in cerebral ischemia
Qu Kun', C.P.L.H. Chen®, B Halliwell?, P.K. Moore', P.T.-H. Wong'

'Departments of Pharmacology and “Biochemistry. *Faculty of Medicine, National
University of Singapore, 18 Medical Drive, Kent Ridge, Singapore 117597; and
Department of Neurology

10:00 ~ 11:45 E&=%
MS8-01 ~ MS8-07 Molecular basis of neuropsychiatric disorder

MS8-01

MS8-02

MS8-03

MS8-04

MS8-05

MS8-06

MS8-07

E R KAH: CERR (BERFRHEZESE)
WHE RN (EERFEFTEHES)

Role of Phosphorylation Dependent Ubiquination of BMAL1 in Mammalian
Circadian Clock

A B BE ORLE mk B

VIR - E - 24, PRIRKY BAEMAITE D EmKRSEN RN RN
REMSBELOEMNREE

A Vibrissae-Related Pattern of Immunoreactive Parvalbumin and L1 in SI Cortex
of Neuropsin- Deficient Mouse

ARASHENTR YA TN A/ REL EKR EK!

' HEREWAIEEWRNFERKRE NV AER M EFE e

Aripiprazole's agonist and antagonist properties at human dopamine D2L and
D2S receptors

HE #HZEL =@ BT s T’

PRERERA S RS AT

Altered pericentrin 2 (PCNT2) expression in Bipolar Disorder

EIA4 T=—F R fEL OLUE fBc Al #EXGL B BT

R #fE, = J|EE' K BRI BR SR Bm BFL = B
AE O E BE O FEHS AL H£-°0 mLU EWS H KRBAL H AR
NERMERIKE EEH O RBAMERESRE, PRI MR e v
B—  STRMEEIET — A, P KIRRFRFRE SRR RRERBFEHR
RANYT ) DRBMANTHEE Tuty v JHRERRSE

Mood stabilizing drugs enhance adult neurogenesis by Notch signaling
activation in neural stem cells.

o OBmAL i —#LF A

YREAMIRRERRYE EaRFER ARBEER

6 FosB determines resistance to excitotoxicity induced by kainic acid.
AHCKE) BFL OKE it EEsc-Rrt. Al 0 I £

B AL ER O HE %R MiES, TE AR B L PRUEREE
VRN KZE  ARRBHHEZMZEAT  MBRERITED T, IR R EERZE
Be BAiRRATZCHERR  AERAAL SHUHRE KRFEBE EENRR MRV AT A
EEL VUMK RERRZEE: EFRIREIEIME AMEFREE, S EREREERE
UneY 77—y a 8 EERESH

Vigr1 mutant mice showed high susceptibility to audiogenic seizure

AAR FEFL &R ML AR B EM o, gk R’
VEIERE ERE MESEERHE ARMREEY - R R, PEFX
¥ ERY REEBEZHE RRE CEARYE BYH HREREEREHEE
OEEEUR, ‘SORST, JST
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Sep 28 (Wed) Poster Session

F2% JBTEERT 9:00 ~ 17:00
S FEE S 13:00 ~ 13:45
1B¥%EE 13:45 ~ 14:30

O @ RXA—17y L 3> — Poster Session ¢ @
HREERF

P1-001  Gicerin paticipates in the neurite outgrowth from PC12 cells induced by NGF.
- F—LONE OB, L OBEZ' ABRSETF. KM #=E' )l %!
'EFERKRY EF EEY

P1-002  Specific localization of tetraspanin protein CD9 in mouse dorsal horn
BEHER. B BRET. REB BT Lo BEFL BH AT
'HRRERRY KN MR E

P1-003  Immunohistochemical analysis of neural cell recognition molecule NB-2 in the rat
brain
88 LU RE RELEA OHEL EE B
'REBMFERE AR HRERLIYE TEEBRKTERER ElRFRETRM

P1-004  Immunohistochemical detection of neural cell recognition molecule NB-3 in the
rat brain
BH EA REB REL FB O OFL EE R
'REZMBERY: EWR ARERETY TEEBRFRFER EfFSRemad

P1-005  Spatiotemporal expression of a novel member of immunoglobulin superfamily,
mKirre, in the mouse brain
AN EE AR BT doR SeEE lpEET!
TRIRIDESLIERRE EYE SIMAE. TREKEEREMET  SRERDIE T
v E— ARIREIEST R

BE. BiE

P1-006  Role of Retinoids in Goldfish Retina during Optic Nerve Regeneration
B me BE L R @i oA R g B2
'ERKEE B OREYE PERKRE B OMIERST

P1-007  IGF-i accelerates axonal regeneration in the goldfish retina after optic nerve
injury through PI3K/Akt system
b KE BOL AR AR B g 2!
'ERARE B ERE

P1-008 TRANSPLANTATION OF CRYOPRESERVED HUMAN BONE MARROW-DERIVED
MULTIPOTENT ADULT PROGENITOR CELLS FOR NEONATAL HYPOXIC-
ISCHEMIC INJURY
WL Rz Y2 225 FERE®. David C Hess’, James E Carroll’, Cesario V Borlongan®
BB HIIRTE EFEH O MBRARL Vs —UTERKE EEE MRNE

P1-009  Implication of DNA methyltransferase in EAAC1/EAAT3 expression in response
to nerve injury
R ¥ A EESREXT. BB EZC ORL EE!
PRERTSERFERFERE EFIR BEEMIREREE, P KKy BAEMR
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Sep 28 (Wed) Poster Session

PN .
FR% BTEERT 9:00 ~ 17:00
3 R E 13:00 ~ 13:45

1BEES 13:45 ~ 14:30

D

P1-010  Neuropsin modulates the conversion of nmda-LTP yto compound-LTP
w2 R B3R HR!
RS 8 2 TN 2 e VAT (b v al (e = Y i S I O S A

P1-011 Gene expression analysis associated with Long-lasting synaptogenesis after
repetitive exposures to glutamate in hippocampal slice cultures.
e wE'. B8k (E%) B oAn 'y AR BT e BB
'FUCERERERER BLEHAR. P RIRKRFRER s aEr st

P1-012  Expression of hippocampal neuropsin (KLK8) mRNA is regulated by steroid
hormones
RHE BEFL A REL R HRK!
VIRRREHE R RS KT A A A o AR ISR

2’045 ABA%E

P1-013  Peripheral lipopolysaccharide injection induces apoptosis in the murine olfactory
bulb and rostral migratory stream
Z#&OEEL ST ETL RE WL kE W7 KE B!
'EERREATAERSE EEH O ABEZP VREREREEERE EEE OMREH

P1-014  ER stress response in dendrites of primary neurons
FE OFEEY BIE OEKR. AR TR
VB RS EER RN S THIADRESE. P RRRPIERITKRER a4
FYA = RFFER MRS

P1-015  Functional changes following sustained exposure to glutamate at a low
concentration in cultured neurons derived from discrete rat brain regions
MOE OB RiE MR AR EE . KA R
PERKFE KER BARBEHIRE EWERE=

P1-016  Involvement of double strand RNA-dependent protein kinase (PKR) on
endoplasmic reticulum stress-induced cell death in rat retinal ganglion cells
B L. R ES 7
Vi BRIERL R ARHRRE TR

P1-017  Attenuation of apoptosis by glucocorticoid modulatory element-binding protein
1 via specific binding to procaspses
LR OB B SPR O EFYL R KRS BN OHEE
VbR SR REY AR RIEBIF AR RE D TR

Session I

P1-018 Intracellular signaling mechanism of sustained nitric oxide (NO) exposure-
induced apoptosis in PC12 cells
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IR RS ERRABEER N AREER R E AR ST
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t#h  WEES 13:00 ~ 13:45
BEE S 13:45 ~ 14:30

P1-019  Relationship of polyglutamine-expanded GFP expression to ER stress in PC12

cells
Hl BN OTE B ok HmRECS, BIR . IR JREEY. B OIEsL
el B

'RERSERKE EKEPFHE CHEERTE %W MRAEWEWIE, P KRR
FRERESRR HEEFRE BEREBERZE

P1-020  Differential function and localization of two splice variants of caspase-3 binding
protein 2
B ELRYE RN B B E@JHE}U\Z HH BH'
'HOTEOB R E AR ATRTET RSB ER T — A RS E AR ST
5 AR T — A

P1-021 Depletion of intracellular Ca2+ store itself may be a major factor in thapsigargin-
incuced ER stress and apoptosis in PC12 cells.
M& R\ EHB —EL BREBR, B AR E ERET
PIMRZER SRR BRI MR IRE S

P1-022  The efferent projection of the "running neurons" located in the ventromedial
nucleus of the hypothalamus: The neural structure supporting hyper-running
behavior
B AR L RIS, EfE !
lﬁﬂ%@,ﬁﬁkt’\ﬁ: TR AR ST

P1-023  Activation of cytosolic phospholipase Az in the dorsal root gangtion of
neuropathic pain rats,
RR)ILHE', R W' FE FoF!
IUNRZERFRE RPN RORIT2 o5

P1-024  Changes in transcription factors in mouse cochlea after intense noise exposure
Rig BT KAER-!
"R ¥ OEH

BEIR. £&VXA

P1-025  Abnormalities in non-visual photoreception in mice lacking PACAP
Nabos!L f EE' BE BELL FE KAL BA WL kH#F Ehi
5% HE!
PRBRRFERF R AR MRIKESSE. P KRR T E A BT

P1-026  Combination of the two ROR response elements in the Bmal1 promoter confers
robustness to the mouse Bmal1 oscillation
i IEBAM R MRV B FLORER EM AR BRIV LA
k3 g FEL AILARES. BN OEE!
'BEEKR A, THEEKR - 7 AEFEHEEL Y — - TR Y= b
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P1-027

P1-028

ER S

P1-029

HEHER

P1-030

P1-031

Rz, FUE

P1-032

BoRIER 9:00 ~ 17:00
5 FEES 13:00 ~ 13:45
{BEES 13:45 ~ 14:30

Epac-specific cAMP analogue induces GluR1 and NR2B degradation via calpain
activation in adult hippocampus

il HFRL ©—F—FFo Y Ka—FF V-4 V- TAT—4
TUHARXT— & BIKR?®

VERERIKE EFEW, PV KFEFH BWES IEREMKE FEHHRE
¥

Activation of microglia leads to deficit of learning and memory in rat
R ORE. BREmT. OKE R OER BN BE Al EHH OREN
IR K BREMEEE. TRRKYE EFE B-miEE=E

Effect of leptin on BDNF expression in the hypothalamus
INROBH B EHEL ILEEET!
BLRERIKRE EEE BN

Autonomic receptor-mediated histamine Hi receptor gene expression

BHF WITL =4 BREL R BB BE BT

EBRY KRFERAN AN, YA AR DFEYESH, PIRBERKE K
FRRERRROEN BRRERFH#RE

Subcellular localization of SIRT1(Sir2 @), an NAD-dependent histone
deacetylase, in the brain -SIRT1(Sir2 &) shuttles between the cytosol and the
nucleus-

WE EE' ¥ RN &KX Z!

HRERKRE EFH EKEAEE

Working hypothesis on the central nervous system fatigue

ED KRN B REL RN OEEL KE OB BEE BAS Wk REL
mE fitEl 5 Ehl BE OKES. B8 K8 BE FRL BLE RS
ERE BLS, BlE 5LE°
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EEETTI

P1-033

P1-034

P1-036

P1-037

P1-038

P1-039

FREER] 9:00 ~ 17:00
R/ FEE R 13:00 ~ 13:45
BEEF 13:45 ~ 14:30
Amino acids as candidates for objective biomarkers and anti-fatigue substances
in physical, mental and complex fatigue
KEF OB, BRI R P dETYA KR RN HS HER L
TE W, "E BT BEF OKEL B g RAR (EF
FE SLZ. EE RS RA EHxY EL KR!
VRIRMISIRZE  KEREZHER 27 oA, 2 KIRKY: REBREFRI
KR S TREART (KR - EENERD . P RIRKRY: KEREFERIIER SN
RRRERE I (B— nEARD | BRRAEREIIZERT, * EEEAR AR
MEFREALEE MR ER, S NMIFRERTR AERRT K@ REKEMR
=, "KM EERFREEEE X —

Change in amino acid metabolism in the rat brain inhibited axonal flow by
colchicine

L RN PE ORAL ek ms!

VEUIE R LAY TR

A dynamic change of trace element distribution in rat basophilic leuckemia cells
(2H3) after antigen stimulation measured by in-air micro-PIXE

B BT KB BT R B OBER —EM B =R

T RS, MR BRSO LR EEY. B BEM aRh —g v
'HRAERF KRFEBEFERBIER, P RALK®E  RFERLFENER, ° BARREF R
AT mIRETZERT, 21 #6542 COE 7u 7' 5 A

Visualization of active translation using molecular interaction formed at the
translation termination.

& &AL ER EE. OBE &R EU EW'

PRBRREERFRE BRI hRERE R R

Analysis for functional interaction between alfa-synuclein and UCH-L1 proteins in
vivo.

ZH W SF K+ TnEERR fn| E£W KB ERL 2R FHH
MERERT BEFH MRNERL CENEsRE 4 — RN RRSTREN

i

Behavioral and microarray analysis of knock-in mouse which express only § FosB
from fosBs gene

RPE Fad', fER . E AL AR (RE) BT ZHE OFSRL

Bk PEE PRURTHENE

PIOMIRYE ERBGEIE SRR RepERE I 5 B

Increase of AMPA receptor glutamate receptor 1 subunit and B-cell receptor
associated protein 31 gene expression in hippocampus of fatigued mice

HeE BB EB OB M Rz kE SEHE

VEINRSIRE TER AMTEWEE L F—, PERKERER  BARBEHER
e
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P1-040

P1-041

P1-042

P1-043

P1-044

P1-045

RE. RERE

P1-046

EBRIFR 9:00 ~ 17:00
R FEES 13:00 ~ 13:45
BER R 13:45 ~ 14:30
Neurotoxicities of local anesthetics on bovine adrenal chromaffin cells at clinical
use concentrations
AE ="' ) B THE B OE Tl O xR
'BEFERKY EEH O EKEE

Transgenic mice expressing mutant G392E human neuroserpin show neuronal
dysfunction with aggregate formation in neurons

=R OAE & B g RV A BT EE O EREC

TE !

"EILERERRE EFH ALY CELERERKE EFR REFE2.CE
WEFEERRS 21 542 COE F'u 7T A

Influence of chronic variable stress to electric sensitization of the acoustic startle
response in rats.

&I} BEAL SE B AT K& EBH wE BHEmT. ZHEBETA
RS FH!. BEF ES HELEES' BB B &F #7°’
B2 7 orERKE EEE MREBEBEEER (B T UoTERKE EY
W REEEE

Neonatal Isolation and Environmental Enrichment in an Animal model of PTSD:
Effects on Conditioned and Unconditioned Fear after Stress.

T RN HE g Ao ESLYLOIUME ORRAY

VEBRFRFER BHRERS

Effects of SNAP-25 mutation at PKC-dependent phosphorylation site on
development and the behavior of aged mice

g R SRR BT UEFR RS R BEERS OAM EMY OBIL ERN
o S BER %' @B EHC

B AZE R RE, LB RE EEH RS- B CHEXRT ERE
HOERIWE, EMKE I, CABERYE EFEN EYmER

The effect of repeated MK-801 on the c-Jun in the rat frontal cortex

Myoung Suk Seo?, Won Je Jeon?, Se Hyun Kim!, Yeni Kim®, Ung Gu Kang', Yong Sik
Kim'

'Department of Psychiatry and Behavioral Science and Institute of Human Behavioral
Medicine, Seoul National University College of Medicine. “Clinical Research Institute,
Seoul National University Hospital. *Department of Biochemistry, Seoul National
University College of Medicine

Possible Involvement of Serotonergic System in Stress Response Mechanisms in
Rat Brain Development
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P1-047

P1-048

P1-049

P1-050

P1-051

P1-052

PEREERT 9:00 ~ 17:00
Fiw A S 13:00 ~ 13:45
BEEE 13:45 ~ 14:30
Characterization of anxiolytic-like behaviors in adult rats experienced with early
postnatal stress
thm Wl OB KTV MOcIkS, SFEARERL /) TR
MAEZT ', &E AT
HibHEERY KRERE EERIER MRS T, ARE ER AR IR A
HEHE, S ARE R FER R 7R O e R, LB E KRl m Ik O R
EFE ¥ —EEERBHAREM

DNA microarray analyses of thyroid hormone-dependent gene expression in the
developing mouse cerebelium:identification of metabotropic and NMDA-type
glutamate receptor genes as highly dependent genes

i BEELORE M2 AN W I AORL BR KR B BT
PEILERE R RS B, CE AR BRS FEHAITEMEE

Enriched Environment enhances Neuropsin mRNA in the hippocumpus and
amygdala

o FIFEL MR BRI ORI REL BR OAR!
LSRRI R B R S A A = ABGER MR R

A possible role of parkin and ubiquitin carboxy-terminal hydrolase L1 in
neurotransmission; potentiation of P2X receptor channels

BE HEL B H4E. EEHOR W) FRL OKEF RS
BARAZTE FIEEET /MR 2, SRIEET 2 #EET

£ OERL FA R falm E=\A

VRS K7BE SREHZER: WIBER S0, PENREM - it 7 — 1
WRFEAT RHAIEEE 4 56, ° BHRETIR AR, S &, BT R — - RN
KA BR R

Chemical compound, BIX, protects cells from neuronal death induced by ER
stress via induction of ER molecular chaperone.

A BB T B AR FRP

VRSB ERINRERR RS A = AR MG HEE, P EIRK
¥R MESIFERE S TMRRAEMERE, KRR FERER  [EERITER
FAESHE

Histlogic analysis of mutant SOD1 aggregation in ER and large hyaline

inclusions induced by ER stress

ANl EAN E B ORI R0 M B BA EEN RIL R®AL
TNEE R0, = IEW!

PRBRKRY: RFEFREFRIAR  MRRSAENZ B8 8 ., "Department of Molecular
Neurobiology, Max-Planck-Institute of Neurobiology. * IEARER KT AFHFiRE,
THRAERFE B MRNEL PRI B NehRE
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F &4 /RS 9:00 ~ 17:00
i S EFEES 13:00 ~ 13:45
BEES 13:45 ~ 14:30
P1-053  Autophagy is activated during ERstress via the ER-residenttransmembrane
kinase IRE1
HEHBRACF 12, Stefan J Marciniak®, W% (EZ 4 KE AN
David Ron®, 4R T2 '
B RIRRIER R ER KRS N YA T AR MEEEFRERE, ERK
T OETE MEERE o THEEEMFSSE . *Skirball Institute of Biomolecular
Medicine and the Departments of Cell Biology, Medicine and Pharmacology, New York
University School of Medicine, New York, USA, 4Program in Molecular Medicine,
University of Massachusetts Medical School, Worcester, USA. ° BREERIKEFHR AT
ZeRT. ARSI e Y

P1-054  Characterization of chorein whose dysfunctions cause Chorea-acanthocytosis
£H  # PR Rz KBE=TF! WE X&' LB g EF &'
TERBXE KER EREFRAHAN HTHEFZHRE SR, 188
RERFEBE ~VANA AV A T ABRR  RERESHMN  FREEEF T
HHEY

P1-055  Spinocerebellar degeneration caused protein, aprataxin, is a 3'-5' exonuclease
it EF' &F B LHERE— ghE B b BF L
B Bl &I 5L hE B it Bws, HIE EE NEFF OHE?
'ER RN SR ETRR AR, P BRI SRR MY Y — AR v F i
WA Y — 2N 55 TR BEIRMAT 08, * BORKFRFERE R R
PR L

P1-056  An NF - kappaB inhibitor attenuates A53T alpha-synuclein-caused cell death in
an inducible cell model
B Ho!' HE EEL AIRUFVIE DL VEVS
FHOEFL KRR HKRPEL KRR OEL BA B ZVAFTr— mRB
"HLKE EREERAFRE BMREE. PV a U XRTRUARE EER
iR RAME, PV a VAR TFRUAKRE BER WRNEL 1TV a VART
XUAKRE EZE MRERE T/ oF A RTZAVIRKRE

P1-057  ALTERED CHOLESTEROL METABOLISM IN NIEMANN-PICK TYPE C1 MOUSE
BRAINS INDUCES MITOCHONDRIAL DYSFUNCTIONS
B WL T L ¥xav BAELE ERE UNE B
'ENREFERE ¥ — HEF TAYAA - —RTRER

P1-058  Transplantation of tyrosinase cDNA-transfected hepatocytes into the striatum of
hemi-parkinsonian model
BB Al HIB BF'. Francisco J Diaz-Corrales'. #F [EZR?Z /NIl fekE!
LR EE R R AR RERT, PR AYEYRE

P1-059  Visualization of soulble Polyglutamine dimer in Living cell
IS SRR g R MBI OHED FEE OES?
BT BRI REER, CEFRKXFR TR, IR M ST A
MRRY -2 F—
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P1-060

P1-061

P1-062

P1-063

P1-064

P1-065

P1-066

P1-067

BRI 9:00 ~ 17:00
B S AEES 13:00 ~ 13:45
{BHE S 13:45 ~ 14:30

ALS2CL, a novel ALS2 homologous protein, interacts with ALS2: A possible
functional modulator for ALS2

AT EAT
HO—Em
HilERE RATE

EB O OMTA KRR BT B EAY AN e
. BN TS, FEEETS. e R
FUEAT O FAREEEN, CRERE EEN EEEER

HSFAEMEE, *BEE SORST

Lack of a BMP antagonist, Tsukushi (TSK), causes retinal degeneration in young

adult mice
i E! KH
TREARSE  RFEBE

FIE' W R B ot mE E- BT R
EEELTEE RO, TELERNET RBAE - AR

FREMRE L F— PRKIRKRE KEREZN FRiEERFSLIE RS

Age-related severity of dopaminergic neurodegeneration to 1-methyl-4-phenyl-

1,2,3,6-tetrahydop
mice

K BLAR
PREREE BRRE

yridine neurotoxicity causes motor dysfuncton in C57BL/6

JEE N RE EM, Otk BFEL PH OES!
CRRZERR, PAeRERE EER RBEREFH=E

MCC-257, orally active neurotrophin enhancer, attenuates thermal hypoalgesia
and protects cutaneous innervation in hyperglycemic mice

AR SCEL OBEAR
=gV 77—

BAL Kb #i' @E By Wk £S5
~vHRAEt BB —HTER

DISC1 transports Grb2 in kinesin-1 dependent manner
BH OKE BERE-RL BN L=

N BRF KR

Chronic treatment
function

W ER =R
HH &1 56
PATR R E KA ST

EFRFAR MR SR R
with SSRIs desensitizes both 5-HT2a and 5-HTzc receptor
FL OB B A BT BL SRR BRSO OEL

BB
RIFERF7EHR Y

Changes of Neural Cell Adhesion Molecule Fragments in Patients' Sera of

Schizophrenia
HH OB BH
MBS TR

Differential effects

BFe WBH #mE'. kR L &t OHE°
Al TR 2 BHmbe

of typical and atypical antipsychotics on abnormal behaviors

in mice lacking PACAP
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F &g HREFRT 9:00 ~ 17:00
N S FEES 13:00 ~ 13:45
4% S 13:45 ~ 14:30
P1-068  Double-stranded RNA injection in early pregnancy causes behavioral changes in
the offspring
Bzl % RE RFE OER FFEL OTH OERS B AT, 5B 1M
AR B, N R OBRAR R fa B4’
'HRESAERKRE EFH BaR CRRRIERKRY EFERH 2 MHEHE,
CREEMRY EFER TEFENREE

P1-069 Isolation rearing-induced increase in exploratory activity in mouse staircase test
i AT BEaAR FE O B BB 2B B!
PRERRFERER PR EEEMEEESE, P RIRKFERER  EKEHER

PRI B

P1-070  Methamphetamine treatment further deteriorates cognitive dysfunction in socially
isolated mice: A useful mouse model of schizophrenia
AN —ELE O MBL R AL N T EH B!
RIERFRFRE RS R R B

P1-071 Effects of menstrual cycle on mRNA expression of FKBP5 and 5HTT in
leukocytes of normal female.
ARWEFIT, G E— LB &' i @& EB AL R BEL
H#E fiF' A EE® MREET ©fF Bt WE S RN &m BT
AR T RFEOERRY
"EBRE KRER ~VANAL A T AFRE MRIEREERN  FERRES
EHIE RBMEEST, (EERT EER RETR BEYER BN
FEFHEE EEBRYE KRER ~NANRAL FY A = AR RETHEES:
Wi RAEREZEEFLRE KUHETSE. CBEBERYE KRFER ~NASSLTYALx
VAR TuTA I s AEREEM ARREEY#E R bV RREEZS Y

P1-072  The reconstruction mechanisms of neural network by antidepressants and mood
stabilizers
A3 B2 OBER B RHF BB BE R EHK OEOL. BE L.
A B mE ER. BE A’
HLRER KT BN tREmEERE

P1-073  The role of the interaction of DISC1 / KENDRIN in the nervous system
HAK WL R L IRE BIEL =4 B EL EWS
VRBRKF R B RAeA AR IR, 2 ML RER Y PE EWRFRAUA
BT feRkiEmS

P1-074 Increased serum soluble L-selectin levels in unmedicated schizophrenia

HE RBE RABRBEAL ER O£\ T EE. AR AKX
ERMERRYE EFEH SRR E R

er Session l

P1-075  The role of the interaction of dysbindin, one of schizophrenia susceptibility

‘ genes, and transcription factors in neurons.
WE PRV mE B R AV REARZEERTF L &L EW
VRIRRZER R BERER MRS, 21 it#d COE 7u s 7 A
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P1-076

P1-077

P1-078

P1-079

P1-080

P1-081

P1-082

P1-083

BREFR] 9:00 ~ 17:00
i A 13:00 ~ 13:45
BIE 5 13:45 ~ 14:30
Analysis of interaction between Snapin and Dysbindin,one of schizophrenia
susceptibility genes
REAZEF . My frt, i FA EIL EW!
'RIRKE KFBRE EFRIFR rRERET R IR, 2Ny 7 BFSERT

Screening for genes involved in major depressive disorder using chronically
stressed mice

R ERN OHE O BLE #OFAR ER' EH FTLOFF EML
=L IR

PRBRRT: O REBE EFERTFR iR RETE R

Gene expression profile of adult mouse hippocampus after chronic treatment of
water-immersion plus restraint stress

A ERL HE B ER ER. ER AT

PRIRRE KFBE EFRFAR RS RE R R

Association analysis of adenosine A1,A2A, dopamine D1,and D2 receptor genes
with schizophernia in the Japanese population.

®EE B ek WA RTE OETF MR RERL JIF SLEE L

PHEE EfE'

PN RZERFRE RSB R BE B, PR RR

ONO-2333Ms, a novel CRF1 receptor antagonist:anixiolytic and antidepressant-
like effects

giR ESRF Bz &\ H=x! BX BFES B MK LA RAN
gt BEAY

UNBPEGAE TS AISRE AR, PR TEAKSY BHREMR
BT, PU/NEPERL TR BFZEAHS

Association anaiysis of human cAMP-GEF Il gene polymorphisms with Japanese
schizophrenia patients

JeZ VA MR RARS. fREE ERY ATH BT JIRE SAER

fEE HIF!

TN R R PR E OB R E o B . SRR, ° ML AT ST 4
BT 7 — ATEREFET — o AR SLAR TR

Induction of microsomal prostaglandin E2 synthase-1 in rat brain after cerebral
ischemia. :
WE mE' RE HHh e KRG

EP i S ke

Pathological significance of a constitutively active calcineurin generated by
calpain activation in mouse brain ischemia.

HWH fmst Bk e

'RAEREFER R REVER ERESH
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F &% IBAREER 9:00 ~ 17:00
M  AEE S 13:00 ~ 13:45
BEES 13:45 ~ 14:30
P1-084 17 B-estradiol regulate expression of glutamate transporters after transient
ischemic insult in gerbil hippocampus
TEE EE R A BE RS EL =5 4@ EDE FER BT
KHE B EH R
'BEREEERFENRY BAREY TERBREEERY EBEFEH F AT
‘HEBMRREAERT HEEH RAFEF
P1-085  Nitric oxide production during microsphere embolism accounts for biood-brain
barrier disruption in rat brain
e SR =D B AN =1 = 5 SN -V I - E
RAERE AR REEOE, PR
n &

P1-086  Neuropsin promotes oligodendroglial cell death, demyelination and axonal
degeneration after injury to the spinal cord
HH O ORE' FL EEL RR REE
ENERKE  REIEE—

P1-087 4-methylcatechol improves locomotor function damaged after spinal cord injury
via enhancement of neurotrophic factor synthesis.
REF (EL @ HFXL ) OBER!
"R BENKE STEMFEEE

P1-088  Expression of myelencephalon-specific protease(MSP) in cryogenic injury model
of rat brain
M HE— &F A FIL S OFTH E R BRES W BERC
RE JRz!'. FH#E JeA umE fog!
BB KERFBREFFER HRERREENT., ‘4 H BT RFERERE
PR ST HRAEMESE, CBEHETME AR e X —

PME. FIVYNAT—R

P1-089  Vitamin A exhibits potent anti-amyloidogenic and fibril-destabilizing effects in
vitro
ANEFBTAR, HH #I &B BAZL RAIES R RES Wm EL
'EIRRFRERE BEERMAR BBl - HRREE. P BEFERFRT VY A
VR — A CRIERE BFE oTREY

P1-090  Syntaxin5 interacts specifically with presenilin holoproteins and affects
processing of BAPP in neuronal cells
HE = OEHE BT Bl AEL R 7 SN [ /N
THMKRE: EFEH MARAHE, CKRTRT B MARRE

Session I

P1-091  The S3 cleavage site of Notch-1 by presenilin/ r -secretase has a diversity.
At ER' KRWNER' &% 7' £ &' #F 5L RE fR!
VRIRRZERERE EZERHER BHEFHE=E '
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P1-092

P1-093

P1-094

P1-095

P1-096

P1-097

P1-098

HRIEH 9:00 ~ 17:00
i S FEFES 13:00 ~ 13:45
{BEE S 13:45 ~ 14:30
Assembly of hereditary variant amyloid B-protein in the presence of
gangliosides
A EA A A RS HR] RS Lp RS AV —F ew /T8
TAUT L SARTURE I BE!
'ESRFERE Y — TAUN IR, P AR S P B TATSERT -
WE.  BERTEETHBRE, PR R, * A h=—+ Ty IR

Deficiency in presenilin-1 and -2 alters overall glycosylation of membrane
proteins in fibroblasts: protein specific up or down regulated maturation by
presenilin 1 and 2

ik w2 OBA WAL E O EREL Xav #EL T H.
BOEF AT, MNE OBSE BN !

'ENLRFERY VX TR TV A IR ER, ? B AR RIS

A mechanism underlying apolipoprotein E-isoform -specific induction of lipid
efflux from neurons

)] AL Xav BA FEOEEL 6 CE RN ' & AN
EmOEEL AR hyy PRAL T4 Uy Il W S
'ESTRFERE X R - TV A = — RIS, PP ERRE, PR
WR=T REZESEE

Donepezil and galantamine differently regulate nicotinic acetylcholine and
NMDA receptor functions in rat cortica!l neurons

RO WG ok mk 1R

'HRAERFRERE PR EEYNE, P AU RS URE EFER HT
Eg

Characterization of 1 -secretase complex reconstituted by truncated presenilin
(PS) fragments

A FHRL AA AN E RS IR BN BN EMC R BEL

gy A
lEsEHEEREYE 2 — 7/1///\/('\7‘—‘%11} ViEAH U TN T KRE v
AF 4 HIVAR T — ), SREER KRS %fo*lz /5“- AP BELRE,  ENDE M
VH— i

Phosphatidylserine-liposomes inhibit microglial production of neurotoxic
molecules

faM fAfE S, B BRSO MNEE BESA'. PIW R PN SEHES. BE O WA
rhEE EE', P e

"IN REFERERE BB RBMIRIBE . P TUNKRFERERE  WERZEke i
AEERLE, PTUMNKRZER DT BFT5Elt By FIEATE, "4 T B RE BRERZ
PRt A FL o8

Decrease in GTP-sensitive high affinity agonist binding of muscarinic
acetylcholine receptors in autopsied brains of dementia with Lewy bodies and
Alzheimer disease

Higg —8!
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FEikE. BeHEE

P1-099

P1-100

P1-101

P1-102

P1-103

P1-104

P1-105

BoREERE] 9:00 ~ 17:00
ik  FEES 13:00 ~ 13:45
BEE S 13:45 ~ 14:30

A possibility of Leu-lle as a novel therapeutic agent for morphine-induced
dependence

FEF EHE A EER' LUEH-ERL EE BT FE OHAL EE Tl 2,
LIYA SHEN®, BFH i @5 ®RE' '
'EHRBRERTR EFRFER EERY - MBRBEEAN. 2R KPR

R IR SRR - SN RETE MARHTE %, Lab. of Cellular Car01nogene51s and Tumor
Promotion Center for Cancer Research, NCI, Bethesda, USA, ‘& Ak¥ ¥ [EiE
PEEEERR - JRREART

Mechanism of protective effect of non-steroidal anti-inflammatory drugs on
methamphetamine-induced neurotoxicity

=i B+ ®EL &B ®AL Francisco J Diaz-Corrales', =4F  # ',
AN !

IR FERFRERE AR HRERT

A role for tissue plasminogen activator/plasmin system in nicotine dependence
GHiE R kI R BF BT A o BEE —RU. M5 RIEY
| E!

PERRERER BRBEHAR RERE, A HBRERNER EERMRER
ERILE - BRI IR

Antidepressants increase glial cell line-derived neurotrophic factor (GDNF)
expression through mitogen-activated protein kinase (MAPK) activation in rat C6
glioma cells.

AR —RE LR OBREME RTHEASET L MR R :
Vo) ESiRbittE SEBER ¥ — BRI, (LB APE E Efﬁi wa Ey
AT R

Effects of serotonin receptor ligands on cocaine-induced behavioral sensitization
in mice

TRBAmR, bk BT PR RAL B PE RE K

PRIRRF R BEHER RIS, P RIRRFERFRB RENEN &
B EYERETE 5

Effects of serotonin receptor ligands on methamphetamine-induced sensitization
of prefrontal serotonin release in mice.

A A BREEARL TR OER| BY #ESL RE EKR
PRBRRERERE R EEEMBREES . P RKRKERFBE  RKEMER
PR IEIE 3 B

Effect of 5-HTis agonist on escalated aggression and prefrontal cortex serotonin
in mice

WA Y Ty ia Yy HT Ty sVREL JTVR IF 2wl
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Sep 28 (Wed) Poster Session

F&ig ' B RIFR 9:00 ~ 17:00
e  AERE S 13:00 ~ 13:45
BB 13:45 ~ 14:30
P1-106  Effects of AMPA on clozapine-induced dopamine and noradrenaline release in
rat medial prefrontal cortex: implications for neurocognitive effects of atypical
antipsychotic drugs
R REE. TR OREEY, RERETL. BAR BF ' BAEREL
FE OB fE EE!
RN KRR B E F AR RO AR B E 2, P IEATRMERE 4 —

P1-107  Potent blockade of dopamine D2 receptors inhibits clozapine-induced dopamine
release in rat medial prefrontal cortex
RESFET . HR REY" BA BRF RE SR BAEKREKL
B OO fE EE!
"TUNKRFERFRE EEZERE HBHREBES. IEaEER ¥ —

P1-108  Effects of therapeutic-relevant concentration of carbamazepine on CICR
HH OWFE ME TR R e, ey E!
'BLETRZE: EFED MRRAEREAEEE, P UN\F EHE WRBESFEWTTIRT.
SELEIRE: EFE MBI EREH R o REE

P1-109  Effects of SKF-38393, a selective dopamine D1 receptor agonist on expression
of d-amphetamine induced behavior and expression of the immediate early gene
Arc in the prefrontal cortex of rats ' :
EE MEL FE RN KB BEL BOE BTN ER MEL O\ £E2
=B ez
'R RFRER EFERFAR MOHREMRITEIE, (B RY  AARERTEET
AHEIHEAEREL ] BB

BB E
P1-110  Mechanism of tributyltin neurotoxicity in cultured cortical neurons
e R HERIRRR . BR Fask'. oK@ R!
VRBRFERFE EEEEREHAR
P1-111  Involvement of dopaminergic system in & 9-tetrahydrocannabinol-induced
psychosis-related behavior in mice
A R ILER B EF &S BHF O SN Ak BL 2B g4
Al SLELC, WA BT OBEROGESAC
"RRARYE EFH KBWERERE. CEMKRYE EEH BRRORBEEFH=
e BE

P1-112  Interaction between cancer cells and microglia in brain metastasis of lung
cancer
HR RIE R BKRL mF EREL BT O OEBL 0o RS FE OHx!
PROMRFERFRE BEA REBAEESE. PN RERFR EFE  EEEEE
FRATERIE, PN B AE & — BRIRBTZEERS ERERETsi=
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Sep 28 (Wed) Poster Session

F &5 EREFRE 9:00 ~ 17:00
Bw S AEES 13:00 ~ 13:45
{BEE S 13:45 ~ 14:30

ThADhA
P1-113  Accumulation of oxidative damage in nucleic acids of brain following kainic
acid-induced excitotoxicity is suppressed by MTH1, an oxidized purine
nucleoside triphosphatase
B ES. n EEE. ER BN KREATE & O EAL DHIFHEE
TUNREE EREE ARBHEZTRST MERERIEE, SUNRE EER T4
Y h=TRatrs—
P1-114  Characterization of seizures induced by direct injection of kainic acid into
amygdala in different mouse strains
FAFEX, R ' 48 B BARSEL Bh B EEF OEL
'BIRBRFERFER EHEFRETHAR HrleeRy, CERBRFERER EHRYE
REPRER  HRREBHENRE, P BRRMERAR S ) =y
P1-115  Involvement of neuropsin in hippocampal neuronal degeneration
iy fEER, B fRE R BR!
'REEWMBEENKERKRTE A YA = RFER
ZiERE

P1-116 Alexander disease model mice
R ' itk BF L ot —8!
' BB TR o TR A TR R
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F &5

ERAERT 9:00 ~ 17:00
ek ATEE B 13:00 ~ 13:45
BXE S 13:45 ~ 14:30

AFFv R, BRER

P2-001

P2-002

P2-003

P2-004

P2-005

Novel acyclic cyclophanes inhibit N-methyl-D-aspartate receptors expressed in
Xenopus oocytes

BF R\ RME W =% FEL BB £ KB ER\ER A
VHARREE: FER

Expressions of acid-sensing ion channel-1a (ASIC1a) and ASIC1b in mouse
spiral ganglion neurons

Wi EW, AR N BE B!

'AEBHNRYE REREFZHAAR HrHEY

PICK1 is localized in intracellular membrane components containing immature
GluR2 subunit in rat brain

wE Ok R B E&!

HERRE EFEH RE - EAY

Intracellular localization of stargazin-like protein, 7 -8
Wk Bk A W WMMERTL SF Ex'
VEERZE EE R A LR RPET REE

Tricyclic antidepressant desipramine induces glutamate release from
presynaptic nerve terminals

T =" RE=YF' BE 5EL A% £°

PIUNKRE KRBT BT REEAEESE, PHUNKRE BRI o REE
i1l

HECEYHE. EHYE

P2-006

P2-007

P2-008

N-terminus of human tyrosine hydroxylase type 1 affects the stability in
mammalian cells

HE BN K BRL &7 B\ AR OEELIE XL OKE AR

xm o B!
'BRHRERAERY EFE F14AEE CHRERREERE ReEREIERT
ERoTF, CHEERERERY EFER EKHEF

Peptidergic system is correlated with the neurotoxicity in (+) MK-801-treated
schizophrenic model rat brain: suppressive effect of neuroleptics

TUVZ ®#Nnr=F T RF<eu7as! BEESRF. B XK\
MAEEES g R

PRIETI R RS REBEFHFAR., 2BREAXTY TRV LM

A single exocytotic event in digitonin-permeabilized adreneal chromaffin cells
I RE ML BE AWz '
PEERE GBI AR
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F&g BREERT 9:00 ~ 17:00
iR TEE S 13:00 ~ 13:45
BEE S 13:45 ~ 14:30
P2-009  Effects of pyrethroids on the hippocampal release of glutamate and GABA in
freely moving rats
/MR BES !, Hossain Muhammad Mubarak?, $iKk EE' K@ EF
v AN 7 NI NI v | B e
YEFERYE BYE BREFR. CEFERKRYE EFE REYVRE CIRRRF
JISHEMRER SRAEYRER REFZRE, "HEFRY BFEH BEEGRZE
2

P2-010  Characterization of Recombinant Tryptophan Hydroxylase Isoform 2
ANIMERBER !, % fREL —#8 &'
'R TERY: AmBELFERER oFEmBEER

P2-011 Inhibition of the exocytotic release of glutamate from rat cerebellar granule cells
by nitric oxide
BeAER, BR  F'ER BTN R EZL e #F°
PRIRAEI RS BRI EMBRER, CRBAIRER  AMRER
iF BRE¥HK

P2-012  Effects of reward stimulation during recall of conditioned fear stress on
amygdalic dopamine and serotonin levels
Bl IESR gk BRI MERR L OO E ER FT
VEERE EEEH O BMR, CLEXY BN AR

P2-013 Plasma Nitrate Levels in Deficit were lower than Non-Deficit Forms of
Schizophrenia
$iRk BRI ORAIL EZE ERE L L B PR R R A
&I BALS, B F!
VIEERZ ERE O REARL CdLEKE ERH AMPER, CHRKE EFE
EHPHR EERERYE BN R EEE. S MENEA S BF

P2-014 Neuropeptides from scorpion venom
Chai Siaw Ching'., Siew Phui Yee'., Armugam A', Jeyaseelan K'.
'Dept. of Biochemistry and Biological Sciences National University of Singapore

P2-015  Effect of hydrogen sulphide on intracellular calcium in neuronal cells: direct
evidence of H2S as a new neuromodulator
Lee Shiau Wei!, Ye-Shi Hu', Jin-Song Bian'
'Dept. of Pharmacology, Faculty of Medicine, National University of Singapore

BEK. X

P2-016  Methamphetamine-induced changes of w-opioid receptors: a candidate of
biochemical marker
WA FTL Arafirl 4F —FL SR EH S |
WA Bort, KT OEFL ORHTR EE W ER
PG RS, WE Fofg!
DR E SR AT, P THEREEIRE Y & —, CHIRTISIRER R, R
FERFRFERE, 53 S DNA BFSERT
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F &5 HEREER 9:00 ~ 17:00
st FEES 13:00 ~ 13:45
BEE S 13:45 ~ 14:30
P2-017  Msmuscarinic acetylcholine receptors and cerebrovascular abnormalities
p e
WA BEAL dbR Ml B0 EAY mEARRS EE OBRES UE —Z
& BZY. WESS JURGEN®, #Frr RIS
'ELEEBIERT MEIER A 4 — B =y b, PE(LEZERT R
FREMRE ¥ — HREARIEFES— L, CEERRT BREREMRE
yE— VP —FY V=R F— TEEERERT BREREMRERE S — T
IV A = —JRIFFETF — L. *Laboratory of Bioorganic Chemistry, NIDDK. °# 5%kt
REIRFEL

P2-018  Critical role of R155 in the second intracellular loop in melanin-concentrating
hormone receptor
WA FE OWE W BE HE O X ul 8
'BEERRE EHEY TELRI—LFIaFA TR

P2-019  Selective and high affinity interaction of N, N-diisopropyl-5-methoxytryptamine,
Foxy methoxy, with rat serotonin transporter heterologously expressed in COS
cells .
TR, KL Fagd B kAR B S, B OBFS RE O BAL
firm IEEC, pErspdER L Al B!
PRIREE KRR ERERERATIAR EREEE, TRILRY YR R IER
Mgk, SRR EEE, CMILRE KPR EEEFRETER HRER. CE
SIAERR « R U F—  FEMRAFARTFIEE

P2-020  Dopamine D--like receptor-mediated [*S]GTP 7 S binding in rat striatal
membranes: Effects of dopaminergic antagonists
INHEET 82RO R
MREERRY O BREFEEE

P2-021  Transport of adenosine and uridine in primary cultured rat cortical neurons and
astrocytes
B mC kvk BT IIBRBREE RE O 8L OBER AR
'REER A

P2-022  Cell-based assay systems for high-throughput screening of drug candidates
acting on human G protein coupled receptors (GPCRs)
Bookyung Ko'. Sungryul Yu', Jeong Soo Park®. Jaeseung Yoon'. Kwanghee Back'
'Graduate School of Biotechnology, Kyung Hee University. “PanGen Biotech Inc.,
Seongnam City, Korea :

P2-023  Identification functional P2 receptor subtypes expressed in three human cell
lines with a Cytosensor Microphysiometer
BT R @b TR BT FEML ONT L EE RN BE KRS
[ =fF !
'EEENRESNMNEERIEER 7 Y = v 7 BRI 7T P 0 - R AR ERT FE
2 [ A R A R EF SR, 4 B RPRFBRE ERIFAR Mot S EEHE
PRI E I o IE R E S B
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F4&ig RIS 9:00 ~ 17:00
e/ FEES 13:00 ~ 13:45
BEE S 13:45 ~ 14:30

PFTA

P2-024  Downregulation of drebrin-A expression suppresses morphological maturation of
dendritic spines and synaptic targeting of NMDA receptors in developing
hippocampal neurons
miE FAL BE FR!

'THERE EFRFER SRMEEEY

P2-025 Increase of SNARE-binding affinity of synaphin/complexin by phosphorylation
B EEY WE RS s BEIA IEE MR
'HRKE WMBTRET AeR®) Y —RRt U F— THERE BHER AmF
BOPERRT U MRS

P2-026  Gene transfer methods for neurons in organotipic hipocampal slice culture
ZH  FL &K FFLME ETFLOEE OFL LB EAN!
) REEEZEE RERHHRE SRR AR

P2-027  Kspot, a novel ubiquitin ligase, may control synapse formation
SH B I oA AAVERM Y, AR R, b 8 BE REREY
ME Rz
'BREX B AT CEEM - CREST. ‘MK AEN HFRRGEE. EE
R [E FEHogesE

BREE. TR B

P2-028 Involvement of Rho/Rhotekin pathway in the development of neural polarity
R FRL AR BT AT BEEL RT @7 kE
'BHROGEEE an = — REEEMAT AR

P2-029 Identification and characterization of 8 CaM kinase Il promoter binding protein
HE HEL REK BRL R B EN M2 ol =Y
'EERERER ERFRER

P2-030  Phosphorylation of synapsin | by Ca*/calmodulin-dependent protein kinase Il in
hypothalamic GT1-7 neurons
WA FE FLORY L IR EEL e ARRRS
VREARRFERER: EFRERZHAT MREREKEESE, FUNRBEA R ¥
WA O, (LB RY R EEZH=E

P2-031 Leucine enhances p70S6K signals in cortical neurons.
A AR B Eel R’ !
VHHIRRE MRFRERT o FERAEME SR

P2-032  Activation of latent cyclin-dependent kinase 5 (Cdk5)-p35 complexes by
membrane dissociation
A& EE' OBFEE K, BB BAFL Ak HEif!
PIREEN R BENER A8RE

e
2
]
&N
D
[op]
ol
D
L
1]
o
Q-

140



BAEBERARDESR

Sep 29 (Thu) Poster Session

F a4

P2-033

P2-034

P2-035

P2-036

P2-037

P2-038

P2-039

P2-040

BhFEX. MRaEE,

P2-041

P2-042

8RB 9:00 ~ 17:00
tim S FEES 13:00 ~ 13:45
BEES 13:45 ~ 14:30
The signal cascade stimulated by the neural activity-regulated adhesion
molecule Arcadlin.
MO KRB B RN MR sk FFLME FFL | HRd
R OEIES W OEAN!
'HROREV R R RS AR SEAT  ARRRIEERAF IR, P RIRKFER T R K
biii)

Possible induction of hypoglycemic neuronal death by reduction of
phospholipase C- 81 and- 7 1

AE OREL RE —#L RN e BN RH O RS BRE O BER
'HEERIRE EERER EPEK

Characterization of the dimerization mechanism of ROCKI
A OREL N OB EaAERR!
HEB RS P ¥R

Cdk5/p39 is a labile complex dissociated by detergent with a comparable

kinase activity with Cdk5/p35

Ak R, WE O REL KR . B OBRAL EE BT &\ HEN
W OKBR!

PERARFERE BHEEEE BELR 4Aaf¥Ea—x

Structural Insights into Eph/ephrinB-Mediated Reverse Signaling Network
Jianxing Song'. Xiaoyuan Ran, Minfen Li', Jingxian Liu'
'Departments of Biochemistry and Biological Sciences National University of Singapore

Role of C-terminus of PKC 7 in tissue-specific transiocation and regulation
Yeong Sui Sum'. Tan Bee Jen'. Duan Wei!
'Department of Biochemistry, Faculty of Medicine, National University of Singapore

Differential expression of the GTP cyclohydrolase | gene by two promoters in
Drosophila melanogaster

Jaegoo Byun', Jaeseung Yoon', Kwanghee Baek

'Graduate School of Biotechnology, Kyung Hee University

Functions of protein phosphorylations in Drosophila photoreceptors

Sunji Lee', Eunsung Lee', Hyunjoo Kim’, Jeyoun Jang'. Eunju Kim', Kwanghee
Back', Jaeseung Yoon!

'Graduate School of Biotechnology, Kyung Hee University

R B

nvolvement of P2X4 receptor in ATP-induced chemotaxis of microglia

KE E£+'. A R\ N RFLFRE FLL OHFE RBFL EER O
VENDR R - MR L F — WIRAFEET  RBETZTES. UMM KRR R - FET SRR
RINPRNT - B

Session l

ER membrane binding domain of kinectin
85 EL RSV ORI R CEER OEME' EQ MR
TR EEE B AR
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F&% BRI 9:00 ~ 17:00
5 S FHEES 13:00 ~ 13:45
{BEE S 13:45 ~ 14:30
P2-043  Roles of Lasp-family protein and Fascin in actin bundle formation and elongation
in filopodia at neuronal growth cone
BA ORI ) ml e O#FL OKE e
TIUNTRERY: BRI AmER LR, P THERYE ¥R ¥R

P2-044  Different contribution of N-shc and Sck adaptor proteins to reorganization of
actin cytoskeleton
KB g AR BN K# farl on B & g!
'RIBERY: EFH MRS

P2-045  Search for the proteins which interact with N-terminal 126 amino acids of
MAP1B: The new site of tubulin interaction
HERAZH!, NA T
'REEEARERT BERT ) DIN—T

Za—Ar, U7

P2-046  Molecular and functional characterization of a Na*-independent choline
transporter in rat astrocytes
W EAN RE AE. RE HEE'
'HREMKE EKHEF

P2-047  Neuronal expressions and molecular properties of brain acyl-CoA hydrolase
isoforms
FAR FEBLY. KRR Rz, Bk EEL O LmE ME]!
PHRAIERIRYE B R

P2-048  Effects of activation by LPS on glutamine transporter expressed in cultured
cortical astrocytes
MR BN RN 23X &E &L aE @k OKE ER
'ERRFRERE  HARAT 7R

P2-049  Serotonin-induced excitotoxicity in rat motoneurons.
B E' OB BT @R ETL & XEL MR OBEEL R L
RERY EFE MBEREE RARRUERED

P2-050 NMDA-induced MCP-1 production is mediated by the activation of ERK and JNK
MAP kinases and PI3 kinase in the organotypic cortico-striatal slice culture
A &L &+ AR L MBS M TS
VE KRR KRR B, DRI RER REMER AR
PERERRAT 200 87 . S 2% REIRB A B K FBE R F

P2-051 Regulation of neuronal differentiation by NMDA signals in neural progenitor cells
in vitro
K HeERS ', KB FERE®
VEERY BEE REERER. CRRKFEATE BRBEWLH EWEHE
=

Session I

P2-052  BK-induced migration of microglia
HE FEE' E K BEH BHE' .
VFUN RS KRR KEMIZEE ERRAIFER AGEERE RERAETED
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F&i5

P2-053

P2-054

P2-055

P2-056

P2-057

P2-058

P2-059

P2-060

P2-061

P2-062

BRI 9:00 ~ 17:00
iR AECES 13:00 ~ 13:45
BEES 13:45 ~ 14:30
Regulation of mitochondrial gene expression by glutamate signals in cultured
cortical neurons of mice
Fl Tha', bR/ A/ TH R KEER!
CERAY RFH SRy

The first report: Effect of hippocampal cholinergic neurostimulating peptide
precursor protein (HCNP-pp) over-expression in immature PC12 cells

mE ERL R Az T8 SR OUE R NE 4A!
'AEBTMKRFERFRE EENER RREE

Roles for p21°*"™WAR during oligodendrocyte development
AR FRY, BR EZM ORL OEWY
RIRRE B MRS, 21 i COE T'u /T A

The requirement of NF kB in p38 MAP kinase activation linked to the induction
of TNFa in LPS-stimulated microglia

g —4T' BT O#E—' b E£FEL ED BEL &R FL RE OE!
EMERE TE AMERLIFER. CEEM - R X —

Increased neurogenesis by lysophosphatidic acid in neurosphere culture system
Rl fhz ' ARILFERRR !
DERRFE T ERAMGRER

A new splice valiant of neuroglycan C, a CNS-specific transmembrane
chondroitin sulfate proteoglycan

FE =7 RE OBAL FEEST. BA BEE| PE EF. FEZLDL
mIHLSHFL R BE!

'ERMROEEEE o u=— REEETWRT BEHER

Fc receptor-positive oligodendrocyte precursor cells in multiple sclerosis brain:
A novel therapeutic target

B T M AR

'BRERBKRY EYER MHNEE=E

Analysis of synthesis and uptake of lactate in primary neuronal and astrocytic
culture cells using 13C-NMR spectroscopy

M T duE AT B RAL e !

LRIk LA AMTIER

Phgdh hypomorphic mice serve as an animal model of human genetic serine
deficiency

mEORE Y EFER —2 R RAS Bl BT R S

il S AR WHE®

PR KRE RAFT—XT 7 F v —k ¥ — LWEEET V1 58, 2EB{LFEHE
AT RREREHEE ¥ — PR =y b SELEMRRT MRER AR
T H— MREBERWEET —&, P FHERYE XUFX—EVRATART b
U= "FWEKRE REH EWEERTH

Session I

The role of GFAP positive cells in the intestinal villi
WAAME—RR R (= AN RKFA M Ef
' BERBRFELHDRBFHE. | BERERRELIRT 8 E
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F&% $BREERR 9:00 ~ 17:00
e S B S 13:00 ~ 13:45
BEEE 13:45 ~ 14:30

TTV>

P2-063  Structure and activity of brain 2',3'-cyclic-nucleotide 3'-phosphodiesterase
®R  ELN FR OFE!
'RMERY IEE AaERIER

P2-064  The function of phospho-MBP in developing mouse brain.
BEH D NRILER, B FEL Al BN AL fERL
AE OB ED BRSO BT WM R
'HRBEARESHMAR 7V TR V-7 PBIRRBEKRY EFH EHE
FIREE, CRURERRY B BEREMLEREE '

P2-065 The changes of paranodal proteins in the PNS of the cerebroside
sulfotransferase-deficient mice
B BETY Lo BFL BE LT
'HROCERIRYE AMBEAR MAREREEITRE, THREERRYE EER
RERE2E

P2-066  Conduction properties of corpus callosum in mice in vivo.
R REE' SER EI HEE WA A OREFE!
YENERIKRYE B MEHEE-HE, VE)IEMKRE EER AHEEETME

P2-067  Expression of Annexin 2 in murine pheripheral nervous system
o BT, hBEET Sk BELE BETF. LR ERL Lo BEFL
5% IK¥!
PRRERKRE EPEH MR

P2-068  Myelin protein mapping using 16-BAC/SDS-PAGE
e BFL B LT
"HRRERRE EEH EeEEREHE

P2-069  Effects of neonatal exposure to tributyltin on expression of glycoconjugates in
the rat brain
ANE AT R R4l m EE @ OEREL BFF OETF EH o
LR RY EER REERE. PNFXE CEBRRIEEKR ‘225 7U=v7

P2-070  Hydrogen sulphide regulates calcium homeostasis in BV-2 microglial cells
Ye-Shi Hu', Lee Shiau Wei'. Jin-Song Bian'
'Dept. of Pharmacology, Faculty of Medicine, National University of Singapore

friEfk

P2-071 The possible regulatory mechanism of proinflammatory cytokine expression in
murine locus coeruleus
&F EF'.H BEEL PR B\ k@ &FL kx@E W
'REfEEARY EEH O AEY 1 CHEEREEERE EFN EHZE2

Session l

P2-072  Manifestation of myasthenic weakness by autoantibodies against MuSK
BEA FoE'. AH R P O EAS L@\ FZS, kB ERY Gl ERE®
RERY BN REMSER. CHEEHEARESTRER. MNinRasiEEmEs
N—T RIERFE EREE BAEGE, CBERE BN SoLafnE
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F 2%

P2-073

ING — TR

#Hpaae

P2-074

P2-075

P2-076

P2-077

P2-078

P2-079

P2-080

P2-081

HBREER 9:00 ~ 17:00
Eh S TEHEE 13:00 ~ 13:45
{BHEES 13:45 ~ 14:30
Microarray analysis of chemokines and chemokine receptors induced by
lipopolysaccharide in rat microglia
ok BT OBEH ORTL ML BT B FWHL SF FRL BT Euhll
RIERE B ST AR 5 T s R

A new system for the three-dimensional visualization of tangential migration in
the developing mouse forebrain

mE EAL HM FHEN R —&

'BEERRY EEH MEHYHE. CAREERERRY DNA BFIRE &
F AR A RS ER T

Analysis of Reelin-Dab1 signal transduction system in layer formation of cerebral
neocortex using RNAI

AR ERL OBEM FHaL e !

'BRERBRRE EFR R CRREITRAEE  BIRHAEIT

Necdin represses cdc2 gene expression via E2F1 and prevents neuronal
apoptosis

RO EI FE!

'RIRRFERERE BEUER BEAEMER ARSI EE

Mammalian Muller glial cells can be converted to a neuronal lineage

ARH F' hE &I WEE £ HE  {RE

PRIERERERE EPRRAS BRHEES, *RRERRFENKERKE &
T PRRE LRI

Differentiation of neural progenitor cells into smooth muscle cells induced by
TGF- B and agonists of G protein-coupled receptors

wE OET. AT BEEL kB B FE HiL'. LA EL BE OFERS
'ERRLHEEE T n=— RERENLHT  AREEER, TR RE L,
CHMERERY:  ARREEREH

Molecular mechanism of cholinergic differentiation by L3/Lhx8 in murine ES cells
BEE FE!
'RERSIERRY B B

Necdin promotes GABAergic neuron differentiation through ternary complex
formation with MAGE-D1 and Dlx

5 OFEW!L HI FIEg!

PRERRE BB RR A

Session I

Neuroprotective effect of acetylcholine esterase inhibitor on young neurons
generated in the adult mouse olfactory bulb and hippocampus

GTRRET 0 WS Sz A R

'EERBAE BEFEE VSR UoMRRA - BAEFHERRE, ILRRE KF
B B THERARER, CEMEREAY EEH ARYHE
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F 248 PBoREER 9:00 ~ 17:00
B AT &S 13:00 ~ 13:45
1BEES 13:45 ~ 14:30
P2-082  Induction of ectopic oligodendrocyte precursors in fetal cerebral cortex by
intraventricular injection of FGF-2
RRHE FEARM. EE R F BKE . tith —# %, BANSAL RASHMI
'RETTRRERKRE  AMEIEFER. * BRRAF RS ARSI, A
BREF [EFE. *University of Connecticut Medical School

P2-083 17 B -estradiol-induced differentiation and intraceilular signal pathway in rat
neural stem cells
BB HF & =7 w0 BER!
I BIEEBRE KERR o FEWFERE

P2-084  Translational repression mediated neural RNA-binding protein Musashi
A BEE WE O OBEL NE FETFL ER TN BE R
'BESBARYE ERH ABHYAE. TBEERRKRY EFEN RAZE=E

P2-085 Mash1 affects cell fates in the postnatal rat cerebelium
1IN NN 2 RN = A - &
PRONRZE KFEBL EFTZERE  MRRRE

P2-086  Effects of nicotine on neurogenesis and plasticity in the hippocampus.
WBEE BR= dB)IBRRF L INZREREL WTF O fRL WA BEL AN BRI
R AT
ERER REREREE MR

P2-087  RNAIi analysis of Drosophila MAGE in the nervous system
BHE A ENHF=F5 F)I1 !
'KERRFERERE BHERRE AWRFEEXK

P2-088  RNA-binding protein Hu regulates proliferation and differentiation in Mammalian
nervous system
BEF Y = LAAPEM 2, REF EAY e L’ IHEERY WEF Ko
'BERBARYE EEE AHEPHE 'CREST. * bar bR¥E T4

P2-089  Abnormal development of enteric neural crest cells in the nerve growth factor
receptor, p75, knockout mice
B OEAL RE BRL &R !
VENCREARRE X —  SRETIUET  REHTSEER

P2-090 Gene expression during unidirectional differentiation of mouse embryonic stem
cells into neurons
23 Kmgle ke Bl BAR FF'. fl =R YEE - N
K B R WS B AR FLE NagE!
VEERERER @R MREANEMEE, TERERESERRE B
B8, IR RS B2 A% ' HFUFERAE BILFEMER, CHil
RUSE  SRERESERFTERT. ¢ THRRARE  IGRLEM R

Session I

P2-091 Analysis of DNA double-strand break repair proteins during in vitro neural
differentiation
Mss  Bsht e 2=
IR K¥k EREFRAMRR EEREO%. CHMILERKRE BER &
ATLF
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P2-092

P2-093

P2-094

P2-095

P2-096

P2-097

P2-098

P2-099

FERIER 9:00 ~ 17:00
At FEE S 13:00 ~ 13:45
BEES 13:45 ~ 14:30
Functional Analysis of a Novel Neuron-Specific Protein Family, BRINP
FHERTF &K Bk JIREFn !, kel —BR 2
VikpERE AR RTEEE  WRENIRY AR, diBERE KRER ¥
SRR

Astrocyte differentiation of the EGF-responsive proliferating cells in early
postnatal mouse cerebelium

MEF—NE F:' Mg BT AR RE!

TRERRFERFR EERMER oo

The lineage tracing of Olig2 expressing cells in the cryo-injured adult CNS
RE ' Mk EFE BEE FEE it —#c fh ALY
'RBRSIERRTE B OF 2. | BRI RIS - AT SERT -
PR A2 BRATF ST R P

Fibroblast growth factor 2 maintains neural stem cells in an undifferentiated state
and promotes their proliferation via the glycogen synthase kinase 38

inactivation

HAK R B BRI OHE BEL Hk B BE B!

'REARY RBEEFMEL LY — EHIESE

The role of TROY in the development of the nervous system

AR AT R EEL R B A REER lsEET
PRERILRSZERLRE B B AR PHARKRYE EREMET  SoimRERATA
vy —  HRRIES B

PACAP-induced PACAP mRNA expression and neuronal differentiation in neural
precursor cells

B BV BEA BlEm @& hE EC OBR RAL

FE MFL ORI OEAL B BE!

PRIRRFRFERE AR MREEES R, P AR SRR

A role of CARM1 in neuronal differentiation.
BRIE EE] N Wal ML EALL & &AL =L EWE!
VRBR RZERZFBEEZFER R A N LR BN 8

Filamin A-interacting protein (FILIP) deficiency results in increased Filamin A
expression and decreased proliferation in the ventricular zone during neocortex
development

Mohammad Tariqur Rahman', Soichi Morikubo', Hideshi Yagi'. Takashi Nagano'.
Masaru Okabe', Makoto Sato™*

'Division of Cell Biology and Neuroscience, Department of Morphological and
Physiological Sciences, *Division of Ophthalmology, Department of Sensory and
Locomotor Medicine, Faculty of Medical Sciences, University of Fukui, Matsuoka,
Fukui 910-1193, Japan, *Genome Information Research Center, Osaka University,
Yamadaoka 3-1, Suita, Osaka 565-0871, Japan. *Solution Oriented Research for Science
and Technology, Japan Science and Technology Corporation, Kawaguchi, Saitama 332-
0012, Japan
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EREFR 9:00 ~ 17:00
5 FEE S 13:00 ~ 13:45
BEES 13:45 ~ 14:30

iR, ERANE

P2-100

P2-101

P2-102

P2-103

P2-104

P2-105

P2-106

P2-107

Dendritic morphogenesis of cerebellar Purkinje cells through extension and
retraction: time-lapse analysis and involvement of calcium/calmodulin-dependent
protein kinase Il and neurona! activity

B EEL MNAETE, ME BEZL AR &

'ERERREEKR RES SRAMRY. CEEAR E BEREETEE. CRYHK
WitRBEME  SORST. *BafF Wik ¥ —

PR#1, a monoclonal antibody raised against the detergent insoluble membrane /
lipid rafts from PC12 cells, promotes neurite outgrowth of PC12 cells.

i K, RE T3 RBEET &k ERL EHR &S,

)l !

VEULERTRRT BRFERAWE T 2 — MAREE, THRARIRFE RFEH Ak
FEHE, CBCEMIRTT MREREMIRE T S — MRERA =X A

Restoration from neurodegenerative changes by withanoside IV and by its active
metabolite, sominone

ARILERE'. ®E FF2 pMaproF?

EINEREEARY: FEEHERS AERERBESE, PEILEREMRY fIEEE
BRAT BT & —, 2142 COE '/ 74 HLERERKE

Ras regulates neuronal polarity via the PI3-kinase/Akt/GSK-3 B8 /CRMP-2 pathway.
s O RL AN L=
'BHBRFERFR BEFRWERN R EREEmEn

Developmental gene expression of Ca?*/calmodulin-dependent protein kinase |
in mouse brain and its involvement of dendritic extension in hippocampal
neurons.

Sk BESE'. BRE VEITE Rk IR EBE MR

VHAb R RS E2ges RERES%, PHIEKRFERER BEFERUIAR Mk
EWFEE AR DB

Dorsally derived netrin-1 controls axonai patterning of primary sensory axons in
the developing spinal cord

i BNV EE O MhES HHE EEY Susan L. Ackerman®, #iH —# A
VAN 5

VEEBRRF o TRRRARE, CREFR AMENE CRAKERE EE O MEEEER. K
#APE E FEIRNFZEES, *The Jackson Lab., Bar Harbor, ME, USA

Metabolite 1 of protopanaxadiol-type saponins, an axonal regenerative factor,
stimulates teneurin-2 linked by PI3-kinase cascade

HE ETFL ORE T8EL BAR FL MeoF P BE BT
VEILERER KR MEEMET REEDMER ¥ — EHETOE, PEILE
FIER R FIBEKRFsERT ARGERERESE, PEUEMENKRE 21 #it COE
7a s A

Analysis of the mechanism of Reelin-induced tyrosine phosphorylation of Dab1
INREE—ER ', 7L E . fPlg —#& '

| BISRB R RE LML FHE, P HAKRZEN IR RAE - 705,
SHERBESER KT DNA EFEPRRT D TR AW E R
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RERT

P2-108

P2-109

P2-110

P2-111

P2-112

P2-113

P2-114

P2-115

P2-116

BRI 9:00 ~ 17:00
Bt S AEES 13:00 ~ 13:45
BEEE 13:45 ~ 14:30
Phosphorylation of GSK-3 8 in neurite outgrowth from PC12D cells
moOREE LT #!
SR SLERRE KRER EYHAR RS FEET

DNA microarray analysis of activity-dependent gene expression in cultured rat
cortical cells

A ER. EREE et B R Al BT

'FILERRE BETEE (¥ - AaBER, PEAEMENTAR o EHRTFE
F=E

Effects of an eight hour phase advance of the light-dark cycle on neurotrophin
levels in various brain regions of rats

Y >+ ek HEF'. P FEHL K EEL & 0 REES

'"ERBR oo =— - BEET. P BEK - B - A RAED. P REUKREE - [E - HEEE
A - AR EREERE

Adenoviral gene transfer of hepatocyte growth factor (HGF) prevents death of
injured adult motoneurons after peripheral nerve avulsion

FEE LK L Il BT ORA WML BRSO ORI R L
ks

'REERER R GTERT  OF RN, P RIRKRFERFERE EFERHIER AR
BARSRES FRARELESE

Neuroprotective Effect of Pigment Epithelium-Derived Factor (PEDF)-Expressing
Adenoviral Vector in the Quinolinic Acid Rat Model of Huntington Disease
(%% N < S v N T = B 3

EE R B AMBIEHRR, LERT KERE BREGIEEEA., AR5
BT REEFROIRT

BDNF sustains high level of proliferation rate of cultured mouse neural
stem/progenitor cells when applied to them with FGF-2 in combination.
WA OREFL B FXXL HN EEK!

N BIERKRE DT AEMTERE

Neurotrophic effects of genipin: Neuroprotective actions on ER stress in Neuro2a
cells

Wiy RS TR B!

I s G R

Neurotrophic effects of genipin: Neuroprotective actions through nitric oxide
synthase activation on oxidative stress in Neuro2a cells

T B LREEREL EE BT

HERERYE OB A

Session I

Differential Distributions of Epidermal Growth Factor Family and Phosphorylated-
ErbB1 in adult Rat Brain

#r FE!L MR KL BREATL BRI 2L MK KZ!

VETRRE MEFSTET O FHRAEMES T
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Fab HoREFRE 9:00 ~ 17:00
#eh  AEE R 13:00 ~ 13:45
BEES 13:45 ~ 14:30

P2-117  Neuroprotective effects of isoflavones as selective estrogen receptor

modulators.
P T LT FuRL InZRERE AIEAT L R BEL RN RBARL
HREH M=

VICER RREERLAER BRI

P2-118 NGF prevents 2-deoxy-D-glucose-induced apoptosis via PI3-K signaling
pathway in PC12 cells
THE HBIL LA #\T R L Es BAENL Al ER BN B-L
WxE —FB omn B!
TEARERE TEE WRAEMFENIRE, PEERNTE oA R

P2-119  Behavioral abnormalities of the transgenic mice over-expressing HB-EGF
RE ORIZL mE Bz EEL ORI B R 2 R R
'EURRY RMBFFERT o TRAERF. PEERY EEH oTMRAGEE &
L2 - 53 Ti&IR

Session I
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€ O® 5 F 3t =4+ —— Luncheon Seminar €@

12:00 ~ 13:00 B&=H

LS-1

T30« AZRVSA VK SEERMH HE
BER R BN (LD RZFEFHRRAERE (REHES))

BITFRD O RI-BHRBHER

Suicide prevention and clinical psychopharmachology
w B

K B R b B T 1 R B R e R

12:00 ~ 13:00 C&4

LS-2

Yo7 7 -7 i
FER 8RB B (A BRFEEMBREIEAE)

TIVINAT—R/EZAF V HEREE

Alzheimer's disease and nicotinic acetylcholine receptors
THE ®

AR R AR A R S JE R v A B3 O B PR A AL o7
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12:00 ~ 13:00 B£ig
LS-3 KIRQUSERY :
JEE : I #B (REKFERFREZZHEAESESLSF)

HEXBEBBEDORK E A

Current state and future direction in the treatment of schizophrenia
RBiF AR

ZEHBRFREGEZRAERBEHEZS T

12:00 ~ 13:00 C£4
LS-4 MBILRL 7 7 —<8H. Yoo o7 —<#e HE
HEE /NE B (RBKZERFERESREZRATEH
J55 BEARATT Il 2 s RS R B 122

SNFTSUOBRERSETA

Prediction of Antidepressant Response to Milnacipran
HH i

A HBRFRFREZLZHAREREF ST

12:00 ~ 13:00 D43
LS-5 ARA =S4~ 4
B /b B GEEERFERFRREF R MR E B AR R iR
FEEESBF)

BRERERICE T B ERARO Y —FBBRED O H L RERBELE -
Personalized pharmacotherapy in psychiatric field —Pharmacogenetics in schizophrenia
treatment—

HF OB
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PL-01 Activation of the higher brain function by endogenous
satiety substances increased during food intake

Yutaka Oomura!
Dept. of Integrative Physiology, Graduate School of Medical Sciences, Kyushu

University, Fukuoka, Japan

The 2.5mM glucose concentration in CSF becomes twice during food intake.
Responding to this increase, ependymal.cells in the III cerebral ventricle release
acidic FGF in CSF and the brain. Released aFGF first suppresses food intake by
inhibition of lateral hypothalamic feeding neurons. Secondly, aFGF activates
hippocampal CA1 neurons, thus facilitates spatial leaming and memory. Then aFGF
activates the hypothalamo-pituitary-adrenal axis, and the efferent sympathetic
outflow. The phagocytosis in macrophages is also enhanced by aFGF thus body
immune action is facilitated.

The glucose increase itself acts as the satiation, inhibiting lateral hypothalamic
neurons and facilitating ventromedial satiety neurons. Then glucose activates
hippocampal CAl neurons, thus facilitates spatial learning and memory. This
facilitation is caused by presynatic increases in transmitter release and
phosphorylation of synapsin 1, and postsynaptic increases in response to NMDA
and phosphorylation of GluR I, PKC, CaMKII, ERK, and MARKS.

These evidences indicate that food intake is necessary not only for keeping body
homeostasis but also for reforming the higher brain function.

PL-02 The molecular basis of monogamy

Larry J. Young!
Dept. of Psychiatry and Behavioral Sciences, Center for Behavioral Neuroscience,

Emory University, Atlanta, USA

Studies in monogamous rodents are shedding light into the neurobiological and
molecular mechanisms that regulate complex social behaviors, including social
bonding. Comparative studies in monogamous prairie voles and promiscuous
montane and meadow voles suggest that the neuropeptides oxytocin and
vasopressin play critical roles in pair bonding. Furthermore, species differences in
the expression pattern of the oxytocin and vasopressin receptor genes appear to
underlie the species differences in these social behaviors. Monogamous species
have high levels of receptor expression in the nucleus accumbens and ventral
pallidum, while non-monogamous species do not. Blocking these receptor
populations with antagonists prevents pair bond formation. These brain regions are
involved in reward and reinforcement, suggesting that pair bond formation involves
peptidergic modulation of the mesolimbic reward system. Over expressing the
vasopressin receptor in the ventral pallidum of non-monogamous species using viral
vector gene transfer results in the expression of pair bonds. The species differences
in vasopressin receptor expression in the brain are associated with an expansion in a
repetitive element in the 5' flanking region of the prairie vole vasopressin receptor
gene. Furthermore, individual variation in the length of the microsatellite in prairie
voles determines both the expression levels of the vasopressin receptor in the brain,
as well as social behavioral phenotype. The human vasopressin receptor also has
repetitive microsatellite sequences in the 5' flanking regions, and these sequences
are highly polymorphic, and one of these microsatellites has been associated with
autism.  Interestingly the chimpanzee vasopressin receptor gene lacks this
microsatellite. These studies have important implications for the evolution of social
behaviors, and potentially for variation in human social behaviors, including
psychopathologies characterized by disruptions in social behavior.
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PL-03 Catecholamine research: Present, past, and future
Toshiharu Nagatsu!

'Dept. of Pharmacology, Fujita Health University, School of Medicine; and Dept.
of Brain Life Science, Nagoya University, Research Institute of Environmental
Medicine, Nagoya, Japan

The catecholamines dopamine, noradrenaline (norepinephrine), and adrenaline
(epinephrine) are neurotransmitters in the central and peripheral nervous systems, and
hormones in the periphery. Adrenaline is the hormone first crystallized from the
adrenal medulla by Abel and Takamine around 1900. Noradrenaline was discovered
as the neurotransmitter in the sympathetic nerves (von Euler, 1946). Dopamine was
discovered as the neurotransmitter in the brain (Carlsson, 1958). Catecholamines are
synth gic cells from tyrosine by tyrosine 3-monooxygenase
(tyrosine hydroxylase) and aromatic L-amino acid decarboxylase via dopa to
dopamine, then by dopamine beta-monooxygenase (dopamine beta-hydroxylase) to
noradrenaline, and finally by noradrenaline N-methyltransferase (phenylethanclamine
N-methyltranspherase) to adrenaline. Catecholamines are stored in and released from
synaptic vesicles in catecholamine neurons.  Catecholamines released from
catecholamine neurons transmit chemical information to the target cells through
catecholamine receptors, i.c., adrenergic alpha-1, -2, beta-1, -2, -3, and dopaminergic
D1-D5 receptors. The signals of catecholamines as neurotransmitters are terminated by
reuptake into presynaptic catecholamine neurons (Axelrod, 1960) by plasma
membrane- catecholamine transporters, and catechoamines are again stored in
synaptic vesicles by vesicular manoamine transporters. Catecholamines are also
inactivated by monoamine oxidase, catechol O-methyltransferase, and phenol
sulfotransferase. In postsynaptic cells, the mechanism and various factors of the signal
transduction have been elucidated, i. e., cyclic AMP, Ca, G proteins, DARPP-32
(dopamine and cyclic AMP-regulated phosphoprotein of 32 kDa) (Greengard, 1984),
and protein kinases such as protein kinase A, protein kinase C, and Ca/calmodulin-
dependent protein kinase, and protein phosphatases. Structures of molecules related to
catechola-mines, such as enzymes, transporters, receptors, signal transducers, and the
mechanism of regulation and expression of the genes were elucidated by 2000. The in
vivo dy of hol neurotransmission have been examined by molecular
imagings such as positron emission tomography. Catecholamines participate in a wide
range of physiological and pathological mechanisms: metabolic regulations, stress
responses, behaviors, neurological, psychiatric, endocrine, and cardiovascular
diseases. Genetically engineered mice of catech of lamine-related genes are valuable
for producing models of neurolopsychiatric diseases such as Parkinson disease. In the
brain, catecholamines as well as acetylcholine, serotonin, histamine, adenosine, ATP,
and various neuropeptides play important roles with glutamic acid and gamma-
aminobutyric acid in the neuronal networks. The mesocortical dopamine neurons
projecting from the ventral tegmental area to the nucleus accumbens and prefrontal
cortex regulate emotion, memory, reward, or motivation, and may be closely related to
mental diseases. Catecholamine neurotransmitters in the brain would be important
both in elucidating the molecular mechanism of and in developing new drugs against
neuropsychiatric disorders.

ized in catechol

PL-04 Temporal and spatial regulation by CaM kinase Il
Howard Schulman'

Dept. of Neurobiology, Stanford University School of Medicine and PPD
Biomarker Discovery Sciences, Stanford, USA

Ca?/calmodulin (CaM)-dependent protein kinase (CaMKII) is a ubiquitous
mediator of Ca’-linked signalling that phosphorylates and regulates many
substrates involved in synaptic plasticity, electrical excitability, neurotransmitter
synthesis, and gene expression. How does nature achieve specificity in signaling
with such a broad specificity kinase? In fact, the multimeric structure and
autophosphorylation of CaMKII enable temporal and spatial regulation of the
kinase that increases specificity of signal transduction. CaMKII can: (i) be activated
in a Ca?*-spike frequency-dependent manner; (ii) achieve a long-term active state
independent of its initial Ca?*/CaM activators; (iii) undergo a switch-like '
activation; and (iv) and translocate to certain anchoring proteins that facilitate
phosphorylation of membrane proteins which is crucial for certain forms of learning
and memory.

Autophosphorylation is ultrasensitive to Ca?* (hill coefficient (ny) = 5.5) and
becomes even more switch-like and shifis to higher Ca?* in the presence of protein
phosphatase 1 (ny = 8.6). In neurons and in heart activated kinase translocates and
anchors to the NMDA receptor and L channel, respectively, ultimately leading to
enhanced Ca?* fluxes. Interaction with the NR2B subunit of the NMDA receptor
produces autonomous activity without autophosphorylation that becomes more
persistent with longer stimulation. Translocation to the membrane compartment is
critical for effective phosphorylation. CaMKII action leads to facilitation or
potentiation of Ca?* influx in both cardiac myocytes and neurons that has both
physiological and pathophysiological consequences.



IL-01
Isao Ito!
'Dept. of Biology, Graduate School of Sciences, Kyushu University, Fukuoka, Japan

Molecular Asymmetry of hippocampal circuitry

Asymmetrical hemispheric specialization is a fundamental concept of brain science
and has been described mainly in higher-order functions of the brain. Recently we
have found that synaptic distribution of NMDA receptor GluRe2 (NR2B) subunits
in mouse hippocampus is asymmetrical between the left and right, and between the
apical and basal dendrites of single neurons. These asymmetrical allocations of ¢2
subunits differentiate the properties of NMDA receptors and synaptic plasticity
between the left and right hippocampus. Our findings show asymmetries involved
in a basic structure and function of simple neuronal network.

Hippocampal CA1 pyramidal neurons receive major excitatory inputs from Schaffer
collateral (sch) fibers from ipsilateral CA3 pyramidal neurons and commissural
(com) fibers from contralateral CA3 pyramidal neurons. To characterize the NMDA
receptors selectively in the sch-CAl synapses, we have developed a method by
which com fibers are denervated in live mice. Surprisingly, NMDA-EPSCs
recorded in hippocampal slices prepared from the com fiber-denervated mice
showed asymmetrical sensitivities to the ¢2 subunit-selective antagonist Ro 25-6981
between the left and right hippocampus, and between the apical and basal dendrites
of individual neurons. NMDA-EPSCs in the com-CA3 synapses, examined in naive
mice, showed opposite asymmetry in Ro 25-6981 sensitivities to those in the sch-
CAI1 synapses. The difference in the properties of NMDA receptors was reflected in
distinct properties of LTPs in the left and right hippocampus. Western blot analyses
of PSD proteins purified from the com fiber-denervated mice hippocampi revealed
that the functional asymmetries of hippocampal synapses can be explained by the
asymmetrical allocation of ¢2 subunits to these synapses.

Our findings indicate that the ¢2 subunit can be a key molecule to explore the
unsettled problems in the field of brain asymmetry and suggest that the brain can
involve asymmetries at each level of its structural hierarchy, namely neuron,
synapse, neuronal network and left/right hemispheres of the brain.

IL-02 Biology in the prion infections: From BSE to variant
Creutzfeldt-Jakob disease

Tetsuyuki Kitamoto!
'Dept. of Neurological Science, Tohoku University Graduate School of Medicine,

Sendai, Japan

Prion is a newly established infectious agent to get infectivity by the structural
change of prion protein. There is no infectivity in normal type prion protein (PrPC),
and there is getting the infectivity in the abnormal conformation (PrPSc). Therefore,
the conversion of prion protein from PrPC to PrPSc is the most important research
in this field.

Then, for this conversion, what kind of approaches has been done? It is a genome
study that was done in a beginning. If the gene variation could explain this
conversion, there does not need to be such an easy thing. The genome studies
revealed followings; familial prion diseases occurring by the mutation of prion
protein, and normal Val or Met polymorphisms at codon 129 influencing a
clinicopathological phenotype of prion diseases. The next approach was done in the
field of the protein chemistry. We could differentiate the molecular weights of
protease-resistant PrP into type 1 (21KDa) or type 2 (19KDa). This typing can
classify only two kinds of prions in itself. However, a classification of six kinds of
prion disease became possible when We mixed it with the codon 129 Val/Met
polymorphism; MM1, MV1, VVI, MM2, MV2, or VV2. Interestingly, a distinct
PrPSc type has a distinct prion infectivity.

Unfortunately, three-dimensional conformation of PrPSc does not become clear. In
addition, even if three-dimensional conformation of one PrPSc becomes clear, 1
have to say that the prion diseases have various clinicopathological phenotypes, and
infectivity of prions also shows variations. Today, I will present the biology of the
prion infection and will show the new concept about the folding memory of PrPSc.
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ISN-01  Dizocilpine (MK-801) induced phosphorylations of the
GSK-3 8 and ERK signal pathway

Yong-Sik Kim!

Dept. of Psychiatry and Behavioral Science and Institute of Human Behavioral
Medicine, Seoul National University College of Medicine, Seoul, Korea

Dizocilpine (MK-801) is a non-competitive NMDA receptor antagonist, which
induces psychotomimetic behavioral changes in animals. And ERK and GSK-33
have been suggested to play important roles in pathogenesis of psychotic disorder
and action mechanism of psychotropic agents. We investigated phosphorylations of
ERK and GSK-38 associated molecules in rat brain after MK-801 treatment. Single
administration of MK-801 induces acute changes in phosphorylations of Akt-GSK-3
B -CREB and Ser338-c-Raf-MEK-ERK in different fashion according to MK-801
dosage in rat frontal cortex. After injecting low dose of MK-801 (0.25-1mg/kg), rats
showed increased motility and Akt-GSK-38-CREB phosphorylations were
increased accordingly, while Ser338-c-Raf-MEK-ERK phosphorylations were
reduced. At 2mg/kg, rats motility started to decrease and Akt-GSK-38-CREB
phosphorylations also decreased, while Ser338-c-Raf-MEK-ERK phospohrylations
increased. After injecting high dose of MK-801 (4-8mg/kg), phosphorylations of
these molecules were all decreased, and rats showed hypomotility and ataxia. In
contrast, after repetitive treatment of MK-801 (5x and 10x), phosphorylations of
these two pathways were all increased in rat frontal cortex 24hr after last
administration. And these changes were not different among repeated treatment of
0.5, 1 and 2mg/kg MK-801, and Ser338-c-Raf phosphorylation was not affected.
Taken together, MK-801 induces changes in phosphorylations of GSK-33 and ERK
associated signaling pathways in relation with behavioral changes, and these
changes may be implicated in the psychotomimetic behavioral changes induced by
MK-801.

ISN-03 Ethnicity, culture and pharmacogenetics

Keh-Ming Lin*

Division of Mental Health and Drug Abuse Research, National Health Research
Institutes (NHRI), Zhunan Town, Taiwan

Despite the existence of huge inter-individual and cross-ethnic variations in
response to psychotropics and other medications, the practice of pharmacotherapy
(including psychopharmacotherapy) has been largely "one size fits all,” leaving
drug choice and dosing decisions mostly to trial and error. Compounding this, the
importance of ethnicity and culture in determining the metabolism and disposition
of medications (pharmacokinetics) and their interactions with therapeutic targets
(pharmacodynamics) has become increasingly evident. Genes controlling the
expression of drug metabolizing enzymes as well as the function of brain are highly
polymorphic, and the pattern and distribution of these polymorphisms are typically
divergent across ethnic groups. To the extent that these genetic patterns determine
drug response, ethnic variations in these genetic dispositions will lead to differential
responses in the clinical setting. In addition, the expression of these genes is
significantly influenced by environmental factors including diet as well as exposure
to natural products (e.g., herbs and tobacco). Superimposed on these biological
influences, culturally determined beliefs and behavioral patterns also profoundly
influence patients' expectations of treatment response, adherence, as well as
interactions with clinicians. It is expected that pharmacogenomic methods will be
developed for routine clinical use in the near future, such that the results derived
from such tests will be used to inform clinicians regarding the choice of
medications, dosing strategies as well as risks for different side effects in ways that
are individually tailored and ethnically relevant.

ISN-02 The molecular and cellular basis of non-dopamine
systems in addiction

Wei Hao!
‘Mental Health Institute, Central South University, Changsha, China

The subject of drug addiction is multifaceted and many aspects of it are
controversial. Progress has been achieved a great deal in the understanding of the
causes of addiction. A major hypothesis has suggested that the neurotransmitter
dopamine might play a central role in the molecular mechanisms of rewards and
some addiction. This neural substrate is, of course, the mesotelen-cephalic
dopamine system, and especially dopamine projections to the nucleus accumbens
and accumbens-related circuitry (often called the mesolimbic or mesocorticolimbic
dopamine system). However, there are growing evidences showing that dopamine
systems may play less important role as we thought, especially in chronic states of
addiction. For example, it is well established that dopamine systems are activated
not only by positive stimuli, but by aversive, painful and stressful stimuli and
events; dopamine antagonists, such as haloperidol, fail to reduce amphetamine-
induced ratings of pleasure or euphoria; and blockade of striatal dopamine
transporters by intravenous methylphenidate is not sufficient to induce self-reports
of 'high'. The author will introduce the researches conducted by his team on
neurobiological mechanisms of morphine addiction in the non-dopamine systems of
morphine dependent rats, by focusing the NMDA system, and endogenous opioid
system, to try show drug-induced adaptations in these systems and related specific
behavioral features of addiction.

ISN-04 The association of gene expression in anxiety,
depression and suicide

Tan Chay Hoon!, Zhu YZ!, Sherrin T', Tang YM?, Lau G?

Dept. of Pharmacology, National University of Singapore, Singapore. 2Institute of
Forensic Science and Medicine, Singapore General Hospital, Singapore.

Suicide is a complex behavior. Studies of suicide subjects have found that an
increased number of stressful life events occur in the months preceding the self-
destructive act. Stress is a precursor to anxiety, depression and suicide. Clinical
studies suggest a genetic component in these psychiatric disorders.
Neurotransmitter, neuropeptides and neuro-modulators involved have been
identified and characterized. Alterations in cholecystokininB (CCKB) and
corticotropin-releasing hormone (CRH) gene expression have been reported to be
significantly different in the brains of suicide subjects as compared to controls. In
this study, we report CCKB and CRH gene expressions between suicide completers
[mean age 37.2 % 12 years] and matched control subjects [mean age 37.6 = 11.9
years]. CCKB and CRH1 gene expression are higher in the cerebellum, cingulate
gyrus and pre-frontal cortex of suicide completers when compared to their age and
gender matched controls. However, there is a significant down-regulation of CRF2
mRNA expression in the cerebellum and cingulate gyrus. CRF1 and CRF2 gene
expressions are expressed in opposite directions matching the inverse functional
relationship of the subtypes: CRH! is anxiogenic and CRF2 mediates central
anxiolytic properties. The findings in this study implicate a role for CCKB and
CRH in suicide. Further studies are required to characterize the relationship
between CCKB and CRH in suicide and stress-related disorders.



ISN-05 Ginseng enhances contextual fear conditioning and
neurogenesis in rats

Kotaro Kudo!, Shigenobu Kanba?

Dept. of Psychiatry, Tokyo University Graduate School of Medical Science,
Tokyo, Japan, 2Dept. of Neuropsychiatry Kyushu University Graduate School of
Medical Sciences

Panax Ginseng is a commonly used galenijcal known to have an enhancing effect on
learning, especially for aged rodent. Neurogenesis in the hippocampus has been
shown to be necessary for hippocampus/amygdala-dependent learning tasks. To
investigate the role of Ginseng in neurogenesis and learning of rats, we
administered both Ginseng and BrdU for five consecutive days. One day after the
last Ginseng and BrdU co-administration, contextual fear conditioning (CFC) was
conducted. Ginseng in a dose-dependent manner increased the%freezing time and
the number of BrdU-positive cells in the dentate gyrus of rats that received CFC. On
the other hand, Ginseng increased the number of BrdU-positive cells in the dentate
gytus in a dose-dependent manner. Further, we administered one dose of BrdU after
Ginseng treatment for five consecutive days, and the number of BrdU-positive cells
did not increase significantly. However, when one dose of BrdU was given 1 day
before the following five consecutive days of Ginseng treatment, the number of
BrdU-positive cells markedly increased in the hippocampus. Therefore, it is likely
that Ginseng enhances not proliferation but survival of newly generated neurons in
the hippocampus. Thus, an increase in CFC-related neurogenesis may be one
mechanism of Ginseng's properties to enhance learning ability.
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08-01 Neurological disorder and AP complex-mediated post-
Golgi membrane traffic

Hiroshi Ohno!?, Fubito Nakatsu' -

'Laboratory for Epithelial Immunobiology, Research Center for Allergy and
Immunology, RIKEN, Yokohama, Japan, 2Supramolecular Biology, International
Graduate School of Arts and Sciences, Yokohama City University, Yokohama,
Japan

Proper localization of proteins to appropriate organelles in a cell is prerequisite for
normal cellular functions. Its breakdown sometimes leads to pathological
conditions not only for the cells, but also for multicellular organisms. Membrane
traffic mediates the localization of proteins to the organelles in secretory and
endocytic pathways. Among them, clathrin-coated vesicles (CCV) regulate the
membrane traffic in the post-Golgi network.The AP complex, a major coat
component of the clathrin-coated vesicle, plays a role in formation of CCV as well
as cargo selection. There are six structurally related AP complexes in mammals;
four of them are ubiquitously expressed, whereas two others are cell-type specific.

The neuron-specific AP-3B has been suggested to be involved in de novo formation
of synaptic vesicles from endosomes, although its role in individual organism
remains unknown. To answer this question, we established a mouse line deficient
in £ 3B, a subunit of AP-3B, using gene knockout (KO) technique. Interestingly, it
turned out that u 3B-KO mice suffered from epileptic seizure. Subsequent analyses
revealed that synapses, especially of inhibitory neurons, were abnormal
morphologically, that the release of inhibitory neurotransmitter GABA was
impaired, and that the amount of VGAT, a GABA transporter, on synaptic vesicles
was decreased, in 4 3B-KO mice. Electrophysiological analyses further indicated
that the neuroexcitability in hippocampus enhanced in ¢ 3B-KO mice compared to
wild-type mice. These observations suggest that insufficient release of GABA
because of abnormal structure and function of synaptic vesicles leads to the
excessive neuroexcitability and neurotransmission, which ultimately results in
epileptic seizure in x 3B-KO mice.

0S-03 Deficiency of lysosomal proteases and disorders of
neuronal and microglia | functions

Hiroshi Nakanishi'

Laboratory of Oral Aging Science, Faculty of Dental Sciences, Kyushu University,
Fukuoka 812-8582, Japan

It has been long believed that the primary function of cathepsins is to degrade
proteins by bulk proteolysis in lysosomes and that cathepsins compensate for each
other because of their overlapped substrate specificities, However, recent results
from cathepsins gene knockouts have revealed that an imbalance of cathepsins
causes disorders of neuronal and microglial functions in the central nervous system
(CNS). In hippocampal and cortical interneurons, cathepsin D-deficiency induced a
progressive lysosomal degradation of GAD65/67, GABA biosynthetic enzymes.
The degradation of GADG65/67 may be responsible for an impairment of
GABAergic transmission and a manifestation of generalized seizure of catherpsin D-
deficient mice. Furthermore, cathepsin D-deficient microglia may induce secondary
neuronal death by secretion of reactive oxygen species. On the other hand,
cathepsin S-deficient microglia failed to spread on the neuronal surface injured
motorneurons possibly due to inability for extracellularly degrading perineuronat
nets that surrounding the surface of neurons. This may limit the function of
microglia fo regenerate injured axons. Cathepsins are now recognized to have more
complex functions than simply being garbage disposers, and their imbalance may
provoke CNSdisorders through impairment of neuronal and microglial functions.
Recently, we have found that intra-arterial injected microglia prepared from wild-
type animals could cross the blood-brain barrier to accumulate in the pathological
regions of cathepsin D-deficient mice. These infiltrated exogenous microglia may
compensate the deficient enzyme to restore CNS disorders.

08-02 Deficiency of autophagy and the pathogenesis of
neurodegenerative disorders

Eiki Kominami'

Juntendo University School of Medicine, Tokyo, Japan

Autophagy is a membrane trafficking mechanism that delivers cytoplasmic
constituents into the lysosome/vacuole for bulk protein degradation. This
mechanism is involved in the preservation of nutrient under starvation condition, as
well as the normal turnover of cytoplasmic component. Aberrant autophagy has
been reported in several neurodegenerative disorders, hepatitis and myopathies.
Among the many Atg genes that regulate autophagy, Atg7, which encodes an E1-
like enzyme common for the Atg8 (alias LC3)- and Atgl2-conjugation systems, is a
critical gene for autophagosome formation in eukaryotic cells. We generated
conditional-knockout mice of Atg7, which is common El enzyme for ATG-
systems. Atg7 was essential for ATG-conjugation systems and autophagosome
formation, amino acids supply in neonates and starvation-induced bulk degradation
of proteins and organelles in mice. Furthermore, Atg7-deficiency led to multiple
cellular abnormalities, such as appearance of concentric membranous structure and
deformed mitochondria, and accumulation of ubiquitin-positive aggregates. Our
results indicate the important role of autophagy in the quality control of proteins and
organelles in quiescent cells in addition to starvation response and thus, the
impairment of autophagy may be linked to the pathogenesis of many neurode-
generative disorders with ubiquitin-inclusion. To investigate the patholo-gical roles
in mammal, we generated brain-specific knockout-mice of Atg7. In this conference,
we will discuss the molecular mechanism of accumulation of ubiquitin-positive
aggregates in autophagy deficienct cells.

08-04 The role of mitochondrial dysfunction in selective
degeneration of dopamine neurons in Parkinson disease

Wakako Maruyama!
'Department of Geriatric Medicine, National Center for Geriatrics and Gerontology

In Parkinson disease (PD), selective cell death of nigro-striatal dopamine neurons
and accumulation of modified and unfolded protein to make inclusion bodies are
characteristic pathologic feature. The pathogenesis in PD is considered to be due to
mitochondrial dysfunction, oxidative stress, and the impairment of ubiquitin-
proteasome system (UPS). These factors interact each other, and in an animal
model of PD prepared with a complex I inhibitor, rotenone, selective loss of
dopaminergic neurons and inclusion bodies were detected. Mitochondria play a key
role in this process, by decreased energy synthesis, generation of reactive oxygen
species (ROS) and activation of apoptotic signaling. In addition to mitochondrial
oxidative phosphorylation, oxidation of dopamine by monoamine oxidase and its
autoxidation generate ROS in dopamine neurons. Especially non-enzymatic
oxidation of dopamine produces superoxide, and also quinone and semiquinone,
which produce neuromelanin (NM) by polymerization. NM accumulates in nigral
dopamine neurons according to aging. The effects of NM isolated from human
brain were examined on the mitochondria and the UPS system. It was found that
NM increases ROS production though release of iron, insults mitochondrial
function, and inhibits the ubiquitin-26S protcasome system.  Mitochondrial
dysfunction reduces the proteasome activity directly by oxidative modification of
composing proteins, and indirectly by inhibition of 208 proteasome by binding of
oxidatively modified proteins to the catalytic site further. These results suggest that
mitochondrial dysfunction may determine the selective vulnerability of dopamine
neurons in PD.



0S-05 Diversity of endoplasmic reticulum stress response
Kazunori Imaizumi'

Division of Molecular and Cellular Biology, Department of Anatomy, Faculty of
Medicine, University of Miyazaki, Miyazaki, Japan.

The endoplasmic reticulum (ER) is susceptible to various stresses that provoke the
accumulation of unfolded proteins in the ER. Excessive or long-termed stresses in
the ER result in apoptotic cell death. Eukaryotic cells can adapt for survival to deal
with an accumulation of unfolded proteins in the ER by increasing transcription of
genes encoding ER-resident chaperones such as GRP78/BiP to facilitate protein
folding. The induction system is termed the unfolded protein response (UPR). Cell
fates after ER stress are regulated by the balance of both apoptotis and the UPR
signaling.Recently, we identified a novel ER stress sensor, OQASIS, which is
specifically expressed in astrocytes. This protein is a transmembrane protein
containing bZIP domain. The functional analyses of OASIS showed that 1) it was
cleaved within the ER membrane in response to the ER stress. 2) overexpression of
OASIS induced the transcription of GRP78/BiP mRNA through the activation of
cyclic AMP responsive element and ER stress responsive element, 3) its stable cell
lines were resistant to ER stress compared with the control cells. These results
indicate that the ER-resident transcription factor OASIS may be a candidate for
leading astrocytes to protect against ER stress. In this symposium, in addition to the
analysis of novel ER stress sensor, OASIS, our recent work regarding the autophagy
activated by ER stress will be showed. Disturbance of autophagy rendered cells
vulnerable to ER stress, suggesting that autophagy plays important roles in cell
survival after ER stress.
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JS1-01
survival
Wataru Ukai!, Shigeki Kurosawa!, Takao Ishii!, Tomoyuki Imai!, Toshihiro
Yoshinaga', Satoshi Saito!, Eri Hashimoto!, Hiroshi Ikeda!, Toshikazu Saito
'Department of Neuropsychiatry, Sapporo Medical University, Sapporo, Japan

The Effects of Antipsychotics on Neurogenesis and

The atypical antipsychotics have superior therapeutic efficacy to treat not only
positive symptoms but negative symptoms and cognitive dysfunctions with much
lower potentials of side effects, although the key mechanism of these therapeutic
potentials have not yet clarified. As the important pathophysiology of
schizophrenia, brain morphological change has been emerged and discussed, and
abnormality of neurogenesis has been considered as the key mechanism of brain
neural network change as well as the decrease of neuronal survival. In the present
study, we examined the influences of typical and atypical antipsychotics on the
proliferation, migration and differentiation activity of rat embryonic neural stem
cells (NSCs), and survival potential of neurons. In the mitochondrial and ER
stressed conditioned, atypical antipsychotics have indicated the protective effect on
neuronal damage in the assay of MTT. In those conditioned, promotional effects of
neuronal differentiation were also found by atypical antipsychotics, in evaluation of
counting MAP2 positive cells and ELISA. In addition, we attempted to investigate
the intracellular signaling change in the NSCs and neurons. We found that different
regulations of Akt and ERK signaling by typical and atypical antipsychotics were
contributed to their different cellular functions. Moreover, the addition of
antidepressant to the tfreatment of atypical antipsychotic increased neuronal
differentiation of NSCs, but not changed protective effect of neurons. These results
may suggest that the different potential on neurogenesis and neuronal survival
function are the key mechanism of different clinical response of these psychotropic
drugs, and alteration of trophic factor signaling is a important action of these drugs.

JS1-03 Human Interferon-alpha suppressed sell proliferation
through interleukin-1 production in adult rat dentate gyrus

Naoko Kaneko'-23, Koutaro Kudo?, Tadashi Mabuchi’, Keiko Takemoto?, Koichiro
Fujimaki®, Wati Henny?, Hironobu Iguchi?, Shigenobu Kanba’

Bridgestone Laboratory of Developmental and Regenerative Neurobiology and
Department of Physiology, Keio University School of Medicine, 35 Shinanomachi,
Shinjyuku-ku, Tokyo, 160-8582 JAPAN. 2Deptment of Physiology, Keio
University School of Medicine, 35 Shinanomachi, Shinjyuku-ku, Tokyo, 160-8582
JAPAN. *Interdisciplinary Graduate School of Medicine and Engineering,
University of Yamanashi, 1110 Tamaho-cho, Nakakoma-gun, Yamanashi, 409-
3898, Japan. *Department of Neuropsychiatry, Graduate School of Medicine, The
University of Tokyo, 7-3-1, Hongo, Bunkyo-ku, Tokyo 113-865S5, Japan.
SDepartment of Biochemistry, Interdisciplinary Graduate School of Medicine and
Engineering, University of Yamanashi, 1110 Tamaho-cho, Nakakoma-gun,
Yamanashi, 409-3898, Japan. cPrefectural University of Hiroshima, Faculty of
Health and Welfare, 1-1 Gakuen-Machi, Mihara 723-0053, Japan. "Department of
Neuropsychiatry, Graduate School of Medical Sciences, Kyushu University, 3-1-1
Maidashi, Higashiku, Fukuoka, 812-8582, JAPAN

Therapeutic use of human interferon-alpha (hIFN-«), a cytokine derived from
leukocyte, is known to cause various neuropsychiatric side effects. Especially
depression occurs in 30-45% of patients, which frequently interrupts the treatment.
hIFN- « treated animals have also been reported to show depression like behaviors,
however, mechanisms underlying depression caused by hIFN-a are left to be
defined. Recently, decrease in neurogenesis in the dentate gyrus has been
considered as a possible neuropathological mechanism of depression. Various
cytokines including several inflammatory cytokines are known to modulate
neurogenesis, therefore, we investigated the effect of subchronic treatment of hIFN-
a (5000-500001U/kg/day) on neurogenesis in adult rat DG. The doses correspond
to clinical doses, and have been also demonstrated to induce depressive behavior
without reducing voluntary activity. hIFN- «, one week after the treatment,
decreased BrdU-labeled proliferating cells in DG, while it did not affect cell
differentiation into mature granule cells. With hIFN-o treatment, activated
interleukin-1beta (IL-18), a major proinflammatory cytokine, increased in
hippocampus. Co-administration of IL-1 receptor antagonist completely blocked the
hIFN- ¢ -induced suppression of cell proliferation in DG. Thus, our resuits
demonstrated that hIFN-« suppressed cell proliferation, in which IL-18 signal
plays an essential role. Decrease of cell proliferation caused by hiFN-¢ induced I1L-
13 may in part responsible to hIFN-« induced depression.

JS1-02 Stress vulnerability of the hippocampus in developing rat
brain.

Masashi Nibuya!, Go Suzuki!, Hiroyuki Toda!, Tomonori Wakizono!, Kanji
Nakai2, Kunio Shimizu?, Haruhiko Suda3, Soichiro Nomura!

Department of psychiatry, National defense medical college, Saitama, Japan.
Division of behavioral sciences, National defense medical college, Saitama, Japan.
3Tokyo metropolitan university, Fuculty of health science, Tokyo, Japan.

Hippocampus has been intensively focused for recent two decades in the field of
neuropsychopharmacology because it is highly stress-vulnerable brain region while
at the same time it has potent electrophysiological, chemical, and anatomical neural
plasticities. In the present study, we first examined effects of acute single footshock
and/or 2-wk behavioral stress to developing 4-6wk aged rats for atrophy in
hippocampal sub-regions and performed an immunohistochemical detection of
BrdU incorporation in the subgranular zone (SGZ). Next, we measured XBP1
mRNA spliced/unspliced ratio in the rat hippocampus by RT-PCR method as a
possible marker of intracellular unfolded protein response phenomenon in order to
elucidate mechanisms that could be positively activated by bchavioral stress
loading. Statistically significant volume atrophy by 2-wk stress was observed in the
hippocampal CA3 and granule cell layer, although no significant change of brain
hemisphere volume was detected. The counts of BrdU incorporated cells in the SGZ
detected significant and equivalent decrease of the number by both acute and
chronic stress group compared to the control group, and no synergic sensitization or
subsentitization were observed by the combination of chronic and acute treatment.
For detection of XBP1 splicing, we first measured the spliced/unspliced mRNA
ratio in the hippocampus and evaluated the change of the ratio by an application of
endoplasmic reticulum Ca-ATPase inhibitor, thapsigargin (TPG), directly into the
hippocampus. We found abundant existence of spliced XBP1 transcript also in the
control vehicle treated hippocampus and significantly increased XBP1 splicing at 3
days after TPG injection. The change of XBP1 splicing by stress paradigms will be
presented at the meeting.

JS1-04 Mechanisms of action of antidepressants from the
viewpoint of adult hippocampal neurogenesis
Shin Nakagawa!, Takeshi Inoue', Akiko Kato!, Hiroyuki Nishikawa', Yuji

Kitaichi!, Tsukasa Koyama'
IDepartment of Psychiatry, Hokkaido University Graduate School of Medicine,

Sapporo, Japan

Proliferation and maturation of neurons has been demonstrated to occur in the
hippocampus of adult brain. These newborn neurons are suggested to play a role in
several important neuronal functions including memory and response to novelty.
Studies using magnetic resonance imaging have reported hippocampus volume is
reduced in patients with depression. Recent studies from laboratories demonstrated
that exposure to stress down-regulated and chronic administration of an
antidepressant up-regulated neurogenesis in adult hippocampus. Moreover, we
indicated the cAMP signal transduction cascade contributed to increased
neurogenesis and the maturation of newborn cells. Taken together, these findings
suggested the implication of hippocampal neurogenesis in antidepressant action. In
the symposium, I would like to present the effect of lithium augmentation therapy to
the hippocampal nenurogenesis as well.



JS1-05 Expression of neurotrophic factor by antidepressant via
mitogen-activated protein kinase (MAPK) activation

Minoru Takebayashi!, Kazue Hisaoka!, Mami Tsuchioka'?, Natsuko Maeda!
Institute of Clinical Research, National Hospital Organization Kure Medical
Center, Kure, Japan, 2Department of Pharmacology, Hiroshima University,
Hiroshima, Japan

Recent morphological studies provide evidence for glial reduction in particular
brain areas in mood disorders. Thus, glial and neuronal remodeling such as
expression of trophic factors may be involved in therapeutic action of
antidepressants. Glial cell line-derived neurotrophic factor (GDNF), originally
purified from a rat glioma celi line supernatant as a potent trophic factor, has been
reported to have important roles in high-ordered brain function. In our clinical
study, GDNF levels in whole blood in patients with mood disorders were
significantly lower than those in healthy subjects, supporting a possible involvement
of GDNF in mood disorders. In vitro study, we found that sub-chronic treatment
with antidepressant increased both of GDNF mRNA and GDNF release in rat
astrocyte and C6 glioma cells. These were completely and selectively inhibited by
MAPK- extracellular signal-related kinase (ERK) kinase inhibitors. We also found
acute activation (within five minutes) of MAPKs including not only ERK but also
p38 MAPK and c-Jun N-terminal protein kinase by antidepressant. The extent of
acute ERK activation and GDNF release by antidepressant was strongly correlated
to each other, suggesting a key factor of ERK activation on GDNF expression by
antidepressants. Although serotonin (5-HT), as well as antidepressant, induces both
of acute ERK activation and GDNF expression in C6 cells, the antidepressant-
induced action is independent of 5-HT, because the cells do not express 5-HT by
themselves. These data suggest a possible existence of monoamine-independent
target of antidepressant for GDNF expression. We are currently investigating the
novel target of antidepressant-induced ERK activation, which seems to be related to
the remodeling of neuronal and glial network.

JS1-07 The neurochemical mechanism of action of the anxiolytic
effect of selective serotonin reuptake inhibitor: its effect on the
amygdala

Takeshi Inoue!, Tsukasa Koyama!

‘Department of Psychiatry, Hokkaido University Graduate School of Medicine,
Sapporo, Japan

Selective serotonin reuptake inhibitors (SSRIs) have wide indications for the
treatment of various anxiety disorders, including panic disorder, generalized anxiety
disorder, posttraumatic stress disorder, obsessive-compulsive disorder and social
anxiety disorder in addition to depression. Until recently, no animal model has been
available for screening the anxiolytic effect of SSRIs and studying its mechanism of
action. We have investigated the relationship between serotonin neurotransmission
and anxiety using conditioned fear stress (CFS), an animal model of anxiety. CFS
increased serotonin neurotransmission in the medial prefrontal cortex and
amygdala. In behavioral pharmacological studies, SSRIs, serotoninl A agonists and
monoamine oxidase inhibitors, which are assumed to facilitate serotonin
neurotransmission, decreased conditioned freezing, an index of anxiety or fear, in
CFS. In vivo microdialysis studies showed that serotonin neurotransmission in the
medial prefrontal cortex increased after recovered from the freezing behavior.
Microinjection of SSRI to the basolateral nucleus of the amygdala reduced
conditioned freezing, indicating that the amygdala is one of target brain sites of
anxiolytic action of SSRIs. Furthermore, CFS-induced c-Fos expression in the
basolateral nucleus of the amygdala was reduced by SSRI pretreatment. Taken
together, recent studies suggest that the anxiolytic effect of a selective serotonin
reuptake inhibitor in conditioned fear is mediated by its effect on the amygdala, and
support the hypothesis of serotonin function in anxiety by which facilitation of
serotonin neurotransmission decreases anxiety in agreement with the clinical
evidence.

JS1-06 Neuron-Glial interaction as a novel target system for
antidepressant

Mitsuhiko Yamada®

Department of Psychogeriatrics, National Institute of Mental Health, National
Center of Neurology and Psychiatry, Tokyo, Japan

Although antidepressants have been used clinically for more than 50 years, no
consensus has been reached concerning their precise molecular mechanism of
action. Pharmacogenomics is a powerful tool that can be used to identify genes
affected by antidepressants or by other effective therapeutic manipulations, i.e.,
chronic lithium treatment, repeated ECT and rTMS. Using differential cloning
strategy, we have previously identified several cDNA fragments as antidepressant
related genes. Some of these genes are expressed in glial cells in the brain. Neuron-
Glial interaction may play a critical role in the effects of antidepressant as a novel
target. Defining the roles of these genes in drug-induced neural plasticity is likely to
transform the course of research on the biological basis of mood disorders. Novel
biological approaches beyond the monoamine hypothesis are expected to evoke
paradigm shifts in the future of depression research. Here, we introduce some of the
new candidate molecules and molecular systems in antidepressant research.

JS1-08 Regulation of TH activity in rat locus coeruleus after
chronic variable stress

Daisuke Tanaka!, Mikio Asakura!, Sigeto Kanai', Takuji Hisinuma', Satiko Fujii!,
Hideaki Nagashima!, Jyunko Igarashi?, Yasuo Sasuga', Atsushi Misonou!, Kenichi
Osada!, Rituko Kaneko?

IDepartment of Neuropsychiatry, St. Marianna University School of Medicine,
Kawasaki, Japan, 2Department of Anatomy, St. Marianna University School of
Medicine, Kawasaki, Japan

The tyrosine hydroxylase(TH) containing neurons in the nucleus locus
coeruleus(LC) is known to receive both an excitatory corticotropin-releasing
hormone(CRH) and an inhibitory GABA neural inputs in the pericerulear dendric
zone(peri-LC). The CRH and norepinephrine(NE) play roles in modulating the
stress response. We previously found a decrease of the basal level of CRH
immunoreactivity(-ir) in the paraventricular nucleus of rats treated with chronic
variable stress(CVS) for 14 days. Furtheremore a novel stressor augmented the
CRH response after CVS. In the present study we examined the influence of CVS
on the TH-ir and glutamic acid decarboxylase(GAD)-ir of LC. TH-ir was
significantly decreased in LC after CVS, and footshock-induced reactivity in TH-ir
was increased in LC after CVS. Concurrent clomipramine or fluvoxamine treatment
prevented both the CVS-induced sensitisation and the delayed hypoactivity of the
TH, suggesting that an increase in a serotonin availability contributes to the
normalization of both hypoactivity and sensitization of LC-NE neurons modified
under stressful situation. GAD-ir was significantly increased in peri-LC by a single
footshock and a slight but significant increase was continuied after CVS while the
footshock-induced GAD-ir increase in peri-LC was attenuated after CVS.
Moreover, we investigated the influence of the CRH receptor antagonist, o h-
CRH(i.c.v.) on the CVS-induced activation of the TH-ir in the LC. The «h-CRH
i.c.v. diminished the enhanced-TH reactivity by novel stressor after CVS. Our
results suggest that stress-induced activaction of the LC-TH responce might be
regulated by GABA input in peri-LC, and also the CRH input from central nucleus
of amygdala and/or the bed nucleus of stria terminalis might regulate the TH
reactivity.
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JS1-09 Effects of Haloperidol, Lithium, Imipramine and Diazepam
on Amygdalic Nitrate Levels

Eiji Suzuki', Shuji Maruta', Masamoto Yokoyama!, Taku Sato!, Ken Inada’,
Shigeru Watanabe?, Hitoshi Miyaoka!

'Department of Psychiatry, Kitasato University School of Medicine, Kanagawa,
Japan, Division of Biophysics, Kitasato University School of Medicine,
Kanagawa, Japan.

Nitric oxide (NO) has been studied in relation to the etiologies of various
psychiatric diseases, including mood disorders, schizophrenia, and anxiety
disorders. However, little is known about whether clinically available psychotropic
drugs affect the NO system in the brain.

This study was designed to examine whether intraperitoneally injected
psychotropics change NO levels in the rat amygdala, which is an important area for
emotional and affective disorders.

We determined levels of NOz-and NOs-, final oxidation products of NO measurable
in-vivo, using an in-vivo brain microdialysis method. The psychotropics tested in
this study were haloperidol (antipsychotic agent; 1.0 mg/kg), lithium chloride
(mood stabilizer; 50 mg/kg), imipramine (anti-depressant; 20 mg/kg), and diazepam
(anxiolytic; 0.5 mg/kg). This study was approved by the Kitasato University School
of Medicine Animal Experiments and Ethics Committee.

Between 60 and 90 min after Li administration, NO;3- levels were significantly
lower than those of control animals (p < 0.05). Between 20 and 60 min after IMP
administration, NOs- levels were significantly higher than those of controls (p <
0.05). From 120 min after haloperido! administration onward, NO3- levels were
significantly higher than those of control rats (p < 0.05).

These observations suggest that lithium and imipramine acutely induce opposite
effects on NO-related systems in the amygdala.. Therefore, there might be a
relationship between the amounts of NO produced in the amygdala and mood states.
Haloperidol induced a long-lasting excitatory effect on the NO-system. There is a
possibility of effect being involved in the antipsychotic actions of haloperidol. The
anxiolytic effect of diazepam dose not, however, involve the NO-system.

JS1-10 THE long-term lithium treatment increased GAP-43
mRNA by bHLH transcription factor in rat brain

Kenichi Osada'?, Atsushi Misonoo!, Kiyofumi Takahashi'?, Hiroshi Hasegawa!,
Miho Nakano', Miho Takahashi!, Yuriko Ogawa', Shigeto Kanai', Daisuke
Tanaka', Takuji Hishinuma!, Yasuo Sasuga!, Mitsuhiko Yamada?, Mikio Asakura!
Department of Neuropsychiatry, St. Marianna University School of Medicine,
Kawasaki, Japan, ?Department of Aged Mental Health, National Institute of
Neuroscience

Lithium is a mood stabilizer used in treatment of bipolar disorders. We reported that
GAP-43 protein was induced after 4-5 weeks lithium treatment. We examined the
GAP-43 mRNA expression after long-term treatment with lithium in the rat brain.
GAP-43 mRNA also increased in rat cerebral cortex after 4-5 weeks treatment with
lithium. We detected the E-box binding protein to the GAP-43 promoter by gel shift
assay . MATH-2 antibody inhibited the E-box binding protein to bind the GAP-43
promoter in gel shift assay. Therefore, it was recognized that E-box binding protein
was MATH-2. MATH-2 increased the activity about 2.5 times compared with
control in luciferase assay, and MATH-2 regulated GAP-43 gene expression than
the other transcription factors. MATH-2 protein level increased about 4 times after
5 weeks lithium treatment.We considered that MATH-2 induced increase of GAP-
43 RNA and GAP-43 protein level after lithium treatment. 5 weeks lithium
treatment increased in the MATH-2 protein level about 4 times by immunoblot.
Long-term lithium treatment translocated MATH-2 to nucleolus and nuclea r
membrane by immunohistochemistry. GAP-43 is known to play an important role in
the releasing process for several neurotransmitters (Ach, 5-HT and DA). It was
considered that the long-term lithium treatment regulated GAP-43 and release of
neurotransmitters by MATH-2.



JS2-01 Clinical pharmacogenetics in the treatment of
schizophrenia

Norio Yasui-Furukori!, Sunao Kaneko'

'Department of Clinical Pharmacology, Hirosaki University School of Medicine,
Hirosaki, Japan

Numerous investigations on metabolic enzymes, cytochrome P450 (CYP) have
been conducted since 1990. In the psychiatric field, the focus has been on CYP2D6,
which is a major enzyme involved in metabolism of antidepressants and
antipsychotics. Poor metabolizers (deficit metabolizers) for CYP2D6 represent 7%
among Caucasians, while they account for less than 1% of Asian. The frequency of
mutated allele for CYP2D6*10, which leads the decrease in CYP2D6 activity, is
40% in Asian.It has been reported that steady-state plasma concentration of
haloperidol in subjects with mutated alleles for CYP2D6 is significantly higher than
that in subjects without mutated alleles. At the same time, steady-state plasma
concentration of risperidone differs between CYP2D6 genotypes. In addition,
several studies suggest that better efficacy or higher scores of side effects are
observed in the subjects with mutated alleles for CYP2D6.Recently receptor
polymorphism has become a concern and association between clinical response and
polymorphism of dopamine and serotonin has been reported. In the dopamine D2,
subjects with -141C Ins allele in -141C Ins/Del polymorphism and subjects with Al
allele in Tag 1A have a better response to dopamine antagonists. Association
between Ser allele and typical antipsychotics and between Gly allele and atypical
antipsychotics has been investigated. There are still no data indicating significant
association between dopamine D4 and clinical response to antipsychotics.Clinical
pharmacogenetical studies from both a pharmacokinetical point and a
pharmacogynamical point of views are required in order to introduce and practice
the individualized medicine in psychiatric field easily.

J82-03 Gene expression analysis of mitochondria-related genes
in bipolar disorder using DNA microarray

Kae Munakata!, Kazuya Iwamoto!, Miki Bundo!, Tadafumi Kato!

'Laboratory for Molecular Dynamics of Mental Disorders, Brain Science Institute,
RIKEN

Accumulating evidence suggests mitochondrial dysfunction in bipolar disorder.
Analyses of mitochondria-related genes using a DNA microarray showed
significantly increased L4RS? (mitochondrial leucyl-tRNA synthetase) in the
postmortem prefrontal cortices of patients with bipolar disorder provided by the
Stanley Foundation Brain Collection. LA4RS2 is a nuclear gene encoding the enzyme
catalyzing the aminoacylation of mitochondrial tRNA®. A well-studied
mitochondrial DNA point mutation 3243A>G in the region of tRNALe (UUR)
related with MELAS (mitochondrial myopathy, encephalopathy, lactic acidosis and
stroke-like episodes), is known to decrease the efficiency of aminoacylation of
tRNA, We found that LARS? was upregulated in the transmitochondrial cybrids
carrying 3243A>G. Thus, we postulated that upregulation of L4RS? is a hallmark
of 3243A>G mutation. We examined the 3243A>>G mutation in these brains
using the PNA (peptide nucleic acid)-clamped PCR-RFLP method. The 3243A>G
was detected in the postmortem brains of two patients with bipolar disorder and one
with schizophrenia. These patients also showed higher levels of the mutation in
their liver and significantly higher gene expression of L4RS2 compared with other
subjects. These results suggest that the accumulation of 3243A >G mutation in the
brain has a pathophysiological role in bipolar disorder and probably in
schizophrenia.

JS2-02 Genome-wide affected sibpair linkage analysis of
schizophrenia in the Japanese Families

Tadao Arinami’
'Department of Medical Genetics, University of Tsukuba, Tsukuba, Japan

The Japanese Schizophrenia Sib-pair Linkage Group (JSSLG), a multi-site
collaborative study group, was established to create a national resource for genetic
studies of schizophrenia in 1997. The main purpose of the group is to determine if
there are common genes that contribute to the susceptibility for schizophrenia in the
Japanese population by affected sibpair analysis. First-stage genome-wide scan was
carried out by genotyping 417 short-tandem repeat (STR) markers in 338
individuals from 130 families with 148 affected sibpairs identified at 16 sites
nationwide in Japan. Multipoint nonparametric linkage analysis resulted in no loci
in the initial screen fulfilled the criteria for significant or suggestive evidence for
linkage. Susceptibility genes with A s of 3 and 2 were excluded from 98% and 70%
of the genome, respectively. The second-stage scan was carried out by genotyping
5,861 SNPs of the Illumina's SNP-based linkage panel IV in 602 individuals from
236 families with 267 affected sibpairs identified at 27 sites. The panel have 0.64
cM of the average genetic distance between uniquely mapped SNPs and an average
minor allele frequency (MAF) was 29% in the JSSLG families. The rate of
Mendelian inconsistency or impossible recombination identified by the MERLIN
program was 0.027% in the families with parents indicating approximate
genotyping error rate of less than 0.1%. The information content was increased
from 57% in the first screening to 71% at the point of the markers. Significant and
suggestive evidence for linkage was obtained at several regions, though they were
estimated with 1s <14. JSSLG linkage data will serve to evaluate genomic
contributions to susceptibility to schizophrenia in the Japanese population.

JS2-04 Genome-wide linkage and association studies of
schizophrenia

Yasuyuki Fukumaki'

'Medical Institute of Bioregulation, Kyushu University, Fukuoka, Japan

Schizophrenia is a devastating neuropsychiatric disorder with a multifactorial
background. To search for schizophrenia susceptibility loci, we are taking three
genetic approaches as follows, ) Genome-wide linkage study: The Japanese
Schizophrenia Sib-pair Linkage Group (JSSLG) carried out a first-stage genome-
wide scan by genotyping 417 STR markers of 338 individuals from 130 families.
No evidence for linkage was obtained. However 10 chromosomes had at least one
region with a nominal p value < 0.05. We selected the region of chromosome 5 for
the association study because of supportive observations of the previous linkage
studies, and found significant association of 2 genes with schizophrenia. 1)
Genome-wide association study: We started the case-control study using 25,000
STR markers distributed across the entire genome. To overcome the type I error due
to multiple comparison tests, we planed three sequential steps of screening using the
independent sample set each. To date the first pooled sample set has been
genotyped for 10,078 markers. Significant associations were found for 864 markers
with the disease. The first screening with remaining markers and the second
screening using the markers survived after the first one are on the way. III) Locus-
wide association study: Since the glutamatergic dysfunction hypothesis was
proposed for the pathogenesis of schizophrenia, we have been conducting a
systematic study of associations of glutamate receptor genes and glutamate
transporter genes with schizophrenia. To increase the statistical power of the
studies, we selected a number of common SNPs to cover the entire gene region with
linkage disequilibrium. We found associations of GRIN2D, GRIA4, GRM3, GRM8 and
SLC142 with schizophrenia.
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JS2-05 Molecular Genetical Approach to Neuropsychiatric
Diseases from single gene diseases

Akira Sano!

Department of Psychiatry, Kagoshima University Graduate School of Medical and
Dental Sciences, Kagoshima, Japan

Most psychiatric disorders are thought to be etiologically multifactorial and have
challenged researchers to define the genes and mechanisms that contribute to the
complex diseases. Psychiatric disorders are diagnosed as clinical entities, and
symptoms range widely and show variety of courses even in a single clinical entity
such as schizophrenia. Thinking of this variety, there is an interesting and definite
fact that patients with apparently identical genotypes can have many different
clinical conditions in single gene diseases. Chorea-acanthocytosis (ChAc) is a
hereditary neurodegenerative disorder with autosomal recessive transmission,
showing Huntington disease-like neuropsychiatric symptoms and peripheral blood
red cell acanthocytosis. Recently, we have identified the disease-responsive gene,
CHAC or VPS13A. Although ChAc had been recognized as an autosomal recessive
hereditary disease, several reports were suggestive of autosomal dominant
inheritance. Variety of disease-responsible mutations in ChAc patients have been
reported, but only a single heterozygous mutation was found in some patients. A
Japanese autosomal dominant ChAc-family with a single heterozygous mutation in
the VPS13A gene in the affected members was also reported. Recently we found a
ChAc-family in which 4 out of 5 family members possessing the mutation
heterozygously showed mild but obvious symptoms related to ChAc. Then we
hypothesize the presence of modifier genes and try to identify them using human
samples and gene-targeted model mouse.



SY1-01 Effects of homocysteine on amyloid 8 -protein
generation
Hiroto Komano
'Department of Alzheimer's Disease Reserach, National Institute for Longevity Sciences, Obu,
Japan

The characteristic pathological feature of the brains of individuals with Alzheimer's disease (AD)
is the deposition of the amyloid B -protein (A& 8). Interestingly, it is strongly suggested that
hyperhomocysteinemia is a risk factor for AD. However, the molecular basis underlying the
association of elevated homocysteine level with an increased risk for AD is unclear. Recently, we
have identified Herp as an enhancer of A& 8 generation (Sai et al., J. Biol. Chem. 277:12915,
2002), although it was identified as a homocysteine-induced protein (Kokame et al., J. Biol.
Chem. 276:32846, 2000). Previously, we showed that the overexpression of Herp in the cells
enhances presenilin (PS)-mediated A& 8 generation, possibly through the binding of Herp to PS.

This suggests that the up-regulion of Herp by a high homocysteine leve! contributes to A& 8

accumulation. Thus, to determine whether homocysteine level affects A& 8 generation, we
investigated the effect of the homocysteine treatment of cells on A& 8 generation. We found that
the treatment of cells with a high homocysteine level caused a reduction in A& 8 generation,
probably due to the toxic effect of homocy , which was accompanied by Herp induction. In
addition, the treatment of cells with a high homocysteine level changed the ratio of the levels of
A& B 42 versus A& 340. Taken together with our previous results showing that Herp mainly
enhances A& 840 generation, it is suggested that a high homocysteine level affects the ratio of
A& B 42 generation compared with that of A& 8 40 generation through Herp upregulation. In this
symposium, we will discuss the possible pathogenic roles of homocysteine in AD, inctuding its
role in A& 3 generation.

SY1-03 Cholesterol and Alzheimer's disease: Apolipoprotein E-
mediated cholesterol metabolism in the central nervous system
Makoto Michikawa'

'Department of Alzheimer's Disease Research, National Institute for Longevity Sciences, Obu,
Japan

Apolipoprotein E (apoE) alleles are associated with development of Alzheimer's disease (AD),
with the ¢ 4 allele increasing and the ¢ 2 allele decreasing risk for developing AD. ApoE is the
major apolipoprotein that modulates cholesterol transport in the central nervous system.
Importantly, there is an isoform dependence to apoE-mediated lipid efflux with apoE2 being the
most effective and apoE4 being the most ineffective. We have defined the dependence of lipid
efflux on apoE polymorphism in neuronal culture system uisng the various engineered forms of
apoE to elucidate the mechanisms underlying apoE-mediated lipid efflux from neurons. The
importance of altered cholesterol metabolism in AD development has been suggested by
epidemiological studies. Biological studies have shown amyloid & 8 -protein (A& B) secretion
being modulated by cellular ol level. However other lines of evidence show controversial
results. In addition to the role of cholesterol in A& 8 generation, different interactions of
cholesterol with A& 8 and its role in AD pathogenesis have been shown, that is, A& B affects
cholesterol dynamics in neurons, and altered cholesterol metabolism in turn leads to
neurodegeneration with abnormally phosphorylated tau (tauopathy). In this review, the reciprocal
interactions between cholesterol and A& B, and the role of cholesterol in tauopathy are discussed.
The isoform-specific involvement of apoE in this cascade, in which high-density lipoprotein
(HDL)-like particles are generated and supplied to neurons to hol oL h is, is
also discussed.

el

SY1-05 Mitochondrial genome polymorphisms associated with
longevity or Alzheimer's disease

Masashi Tanaka!, Noriyuki Fuku!, Yutaka Nishigaki'

!Genomics for Longevity and Health

Human life span in ancient history was much shorter than that at the present time. Therefore it is
reasonable to speculate that certain mitochondrial single nucleotide polymorphisms (mtSNPs) that
predispose one toward suscepfibility to adult- or elderly-onset diseases, such as Parkinson's
disease and Alzheimer's disease, have never been a target for natural selection in the past. To
examine these hypotheses, we have constructed a mtSNP database

SY1-02 How do omega-3 fatty acids effect Alzheimer's disease
Akira Ueki'
IDepartment of Neurology, Jichi Medical School, Omiya Medical Center, Saitama, Japan

Epidemiological studies have suggested that diet may play a role in Alzheimer's disease (AD).
Fruits, vegetables, fish, and vitamin C, vitamin E, & 8 -carotene, B vitamins, folate, and n-3
polyunsaturated fatty acid (PUFA) are protective factors. In contrast, excess intake of total calorie,
fat, saturated fatty acids, and hydrogenated fatty acids are risk factors of AD. So, a high
antioxidant, low saturated fat/low caloric diet pattern is recommended at present for prevention of
AD.

n-3 PUFA eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) are rich in marine
products and n-6 PUFA linoleic acid and arachidonic acid (AA) are rich in animal fat. Increased
intake of fish is associated with reduced risk of AD. n-3 PUFA levels are lower in serum and
brains of AD patients. n-3 PUFA may exert their effects through several mechanisms including
decrease in oxidative stress, decrease in cardiovascular risk factors, (hypertension, diabetes
mellitus, insulin resistance, hyperlipidemia), anti-thrombotic, anti-arrythmic, or anti-
inflammatory, or direct effects on neuronal cell membrane fluidity.

Though, effects of w-3 PUFA on Alzheimer pathogenesis, particularly on amyloidosis (amyloid
& B protein; A& ) are unknown, recent studies have shown supplementation of n-3 PUFA in
the diet restored behavioral deficits and leamning activity in APPsw (Tg2576) transgenic mouce.
Plaque burden was significantly reduced in these animals. A deficiency of DHA affects
neurotransmission, membrane-bound enzyme and ion channel activities, gene expression,
intensity of inflammation, and synaptic plasticity. It is also suggested changes in physico-
chemical properties of membrane fluidity by the deficiency of DHA may alter enzyme activities
of & 8 and vy secretase of APP.

SY1-04 Anti-amyloidogenic effects of polyphenols: implications
for the prevention and therapeutics of Alzheimer's disease

Masahito Yamada!, Kenjiro Ono!, Tsuyoshi Hamaguchi!, Hironobu Naiki?

!Department of Neurology and Neurobiology of Aging, Kanazawa University Graduate School of
Medical Science, Kanazawa, Japan, 2Department of Pathology, Fukui University, Fukui, Japan

Alzheimer's disease (AD) is characterized by deposition of amyloid & 8 -peptide (A& 8) in the
brain. Epidemiological studies have suggested protective effects of wine-related and other
polyphenols on AD. We examined the effects of wine-related polyphenols (myricetin, morin,
quercetin, pferol, (+)- hin and (-)-epi hin), curcumin, rosmarinic acid, and
polymeric polyphenol, tannic acid, on the formation, extension, and destabilization of & 8-
amyloid fibrils (fA& 8) at pH 7.5 at 37°C in vitro, using fluorescence spectroscopy with
thioflavin T and electron microscopy. All examined polyphenols dose-dependently inhibited
formation of fA& 8 from fresh A& B(1-40) and A& B (1-42), as well as their extension.

Moreover, these polyphenols dose-dependently destabilized preformed fA& 8s. The overall
activity of the molecules examined was in the order of: tannic acid > myricetin = morin =
quercetin = curcumin = rosmarinic acid > k 1 > (+)- hin = (-)-epi hin. In cell
culture experiments, myricetin-treated fA& 8 were suggested to be less toxic than intact fA& 3,
as demonstrated by 3-[4,5-dimethylthiazol-2-y1]-2,5-diphenyltetrazolium bromide assay.

Although the exact structure-activity relationships for the anti-amyloidogenic effects of the
polyphenols are still unclear, polyphenols could be key molecules for the development of
preventives and therapeutics for AD.

SY2-01 Do-it-all or simply single minded? The role of Zic genes
in neural development

Jun Aruga!
ILaboratory for Comparative Neurogenesis, RIKEN Brain Science Institute, Saitama, Japan

The Zic family genes encode nuclear zinc-finger proteins located in developing nervous system.
Recent studies of human, mouse, frog, fish and ascidian Zic homologues have provided evidence
that Zic genes are involved in neural development at various developmental stages. They control
the initial phase in which ectoderm differentiates into neuroectoderm, and may act as a bridge
between secreted neural tissne induction signals and the basic-helix-loop-helix class of

inducing transcriptional regulatory factors. Loss-of-function mutation analyses with

(http://www .giib.or jp/mtsnp/index_e.shtml) by sequencing the entire mitochondrial
from 672 subjects: 96 in each of 7 groups, i.e., centenarians, young obese or non-obese subjects,
diabetic patients with or without major vascular involvement, patients with Parkinson's disease,
and those with Alzheimer's disease (Genome Res 14: 1832, 2004). A mtSNP, 199T-C in the major
noncoding region, was detected in 8 of the 96 p with Alzheimer's disease, wk this
substitution was detected in 20 of the 96 centenarians. This 199T-C transition d with

different Zic gene subtypes have shown that the Zic family of genes controls the process of
neurulation. Mutations result in neural tube defects, which are seen at different rostrocaudal
levels, depending on which particular Zic gene subtype has been affected. The development of
holoprosencephaly, forebrain anomalies, and cerebellar dysgenesis, indicates that region-specific
morph is of the CNS is also controlled by Zic genes. In addition, Zic can control retinal

longevity was detected in various haplogroups. Another mtSNP, 13651A-G (ND5: Thr439Ala),
was not detected in 96 patients with Alzheimer's disease, whereas this substitution was detected in
5 of the 96 centenarians. This 13651A-G transition represents haplogroup D4a. Two synonymous
mtSNPs, 5147G-A and 5417G-A in the ND2 gene, were detected in 9-10 of the 96 patients with
Alzheimer's disease, whereas these substitutions were detected in 2 of the 96 centenarians. The
5147G-A and 5417G-A transitions predisposing to Alzheimer's disease represent haplogroup N9b.
These results suggest that these distinct mtSNPs contribute to susceptibility to Alzheimer's
disease. Present data point out necessity of large-scale case control studies and functional analysis
of mitochondria.

axon guidance at optic chiasm, which is ial for the establist of binocular function. The
underlying molecular actions of Zic gene products that allow them to act as developmental
controllers are main targets of our current research. Recent molecular characterization revealed
that Zic proteins are able to enhance gene expression of many developmentally critical genes such
as Wnts, CyclinD1 and Notch. Zic proteins can physically and functionally interact with Gl
proteins, raising a possibility that Zic can modulate the hedgehog-signaling pathway. Further
identification and characterization of the Zic binding proteins may be important for the
comprehensive understanding of the Zic-mediated developmental processes.
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SY2-02 A role of PTF1a, a bHLH transcription factor, in neuronal
subtype specification

Mikio Hoshino!

'Department of Pathology and Tumor Biology, Kyoto University Graduate School of Medicine,
Kyoto, Japan

The molecul hinery governing gic-GABAergic 1 subtype specification is
unclear, We would like to introduce a novel bellar mutant, cerebelless, which lacks the entire
cerebellar cortex in adults. The primary defect of the mutant brains was a specific inhibition of
GABAergic neuron production from the cerebellar ventricular zone (VZ), resulting in secondary
and complete loss of external germinal layer, pontine and olivary nuclei during development. We
identified the responsible gene, Pifla, whose expression was lost in the cerebellar VZ but

d in the p in belless. Lineage tracing revealed two types of neural precursors
exist in the cerebellar VZ: Pifla-expressing and non-exp g P which
GABAergic and gl gic p ely. Introd of Ptfla into glutamatergic

neuron precursors in the dorsal telencephalon generated GABAergic neurons with representative
morphological and mi v Our results suggest that Ptfla is involved in driving neural

precursors to differentiate into GABAergic neurons in the cerebellum.

SY2-04 Regulation of brain functions by 6 FosB, a naturally
occurring truncated form of FosB

Yusaku Nakabeppu!, Yoshmon Ohnishi!, Yoko Honda-Ohnishi!, Kunihiko Sakumi!

IDivision of Neurofi 1 G i Kyushu University

Medical Incti of Bi tati

Jun and Fos proteins play important roles as components of an AP-1 complex, to regulate the
transcription of genes involved in various neuronal responses in brain. Among the four members
of fos family genes, only the fosB gene forms two mature mRNAs, fosB and A fosB by alternative
splicing, each of which encodes FosB and A FosB, respectively. A FosB lacks the C-terminal 101
amino acid region of FosB with strong transacting domains. FosB and A FosB form heterodimers
with each Jun protein, thereby stimulating the DNA binding activities. FosB and AFosB can

cither upregulate or do gulate the of subsets of genes in an antagonistic manner. A
basal exp of fosB is d d in some d throughout the brain cortex, and in
the hippocampus. The fosB expression is rapidly and transiently induced in brain in resp to
various stimuli, while chronic stimulation of brain d Ily and selectively i the level

of AFosB in the brain. It has been reported that fosB-nuil aud AFosB transgenic mice both
exhibit increased sensitivity to the ling and 1 lant effects of ine, thus
puzzling us how FosB and A FosB regulate brain functions. To distinguish functions of FosB and
AFosB in brain, we established a mutant mouse line expressing only AFosB from the
endogenous fosB gene, and fosB-null mice lacking both FosB and A FosB expression. We found
that mice expressing only AFosB exhibit a hyperactive phenotype judging from locomotor
analysis as well as behavioral analyses in the open field and elevated plus maze, while fosB-null
mice exhibit a hypoactive phenotype in comparison to the wild type. Furthermore, we found that
the mice expressing only 4 FosB but not fosB-null mice exhibit an increased resistance to excito-
toxicity in brain.

SY3-01
disease
Yoichi Chida', Nobuyuki Sudo!, Chiharu Kubo!

IThe Department of Psychosomatic Medicine, Graduate School of Medical Sciences, Kyushu
University, Fukuoka, Japan

The physiological mechanisms behind psychosomatic

Using mouse models, our research group has recently been i the physiological
mechanisms underlying the psych ic aspects of di such as asthma, insulin-dependent
diabetes, chronic rheumatoid arthritis, and hepatitis. In these basic experiments, we employed

halooieal
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SY2-03 Using Chemical Probes to Dissect the Calcineurin/NFAT
Pathway Signaling in Neural Development

Devasthali Vidusha!, Haggarty Stephen?, Wang Fan®, Crabtree Gerald', Graef Isabella’
!Department of Pathology and Devel 1 Biology, i University School of Medicine,
Stanford, CA 94305, USA, 2Eli & Edythe Broad Institute of MIT-Harvard University,
Cambridge, MA 02141, USA, Department of Cell Biology, Duke University, Durham, NC
27710, USA

The proper wiring of the mammalian nervous system relies on the nerve growth cone to respond
to guidance cues. For these guidance cues to be effective in the complex and dynamic field of
embryonic morph signals, the i diate turning events must be coupled with more
elaborate responses in the nucleus. While the membrane proximal signaling pathways are

beginning to be und d, relativel Iy little informaxion is available about the propag; of these
signals to the nucl the i of 1 ly active ling pathways and
their downstream transcriptional programs, Wthh affect axonal ion and guid decisil

We have recently found that NFATc family of transcription factors function in the control of

I morph by ying netrin and signals to the nucleus, leading to
the direct acnvation of genes essential for neurite outgrowth. We are using a_combination of
lassical and ct 1 ics to identify the targets of the calcineurin/NFAT pathway

& &

targets that control axon extension in the developing embryo.

SY2-05 Regulation of memory formation by transcription factor

CREB
Satoshi Kida!, Akinobu Suzuki'
Department of Bioscience, Tokyo University of Agriculture

Memory consolidation requires new gene expression. Previous genetic studies have shown that
the lost of function of transcription factor CREB leads to an impairment of memory consolidation,
indicating that CREB is an essential molecule for this process. These findings raise the possibility
that the gain of function of CREB leads to ent of memory lidation. To i
this hypoth we have g d ic mice up-regulating CREB activity using CREB
Y134F mutant, which is more sensitive to CREB kinases than wild type CREB (MCB, 20, 4320-
, 2000). Our in vitro studies using Fluorescence Resonance Energy Transfer (FRET) indicated
that weak activation of CREB kinases is enough to induce an interaction of transcription
coactivator CBP with this mutant CREB, resultmg in activation of CREB-mediated transcription.
We g ic mice p g this mutant in forebrain under the contro! of o
CaMKII promoter. These mutant mice showed the up-regulation of expression of CREB target
genes, indicating this active CREB mutant is functional in vivo. In contextual fear conditioning,
mutant mice showed normal 30min memory but enhanced 24hrs memory, suggesting that these
mutant mice show the ent of memory lidation. C with this, these mutant
mice also shows significantly better performance in Morris water maze. Furthermore, aged
mutant mice did not show an impairment of long-term fear memory, suggesting that up-regulation
of CREB activity rescues an impairment of memory consolidation with aging. From these
findings, we concluded that up-regulation of CREB activity leads to enhancement of memory

lidati CREB, Ily, CREB-CBP interaction might function as a molecular switch to
determine strength of memory.

8Y3-02 Stress responses and depression under the influence of
environmentai chemicals

Shuji Aou!, Tetsuya Fujimoto!, Kazuhiko Kubo?, Akikazu Hatanaka®

Department of Brain Science and Engineering, Kyushu Institute of Technology, Kitakyushu,
Japan, 2Department. of Otorhmolaryngo]ogy, Chidoribashi Hospxtal Fukuoka, Japan,
3Department of Applied bi 1 ch Y, Y hi Uni y, Y Japan

The central nervous system is highly sensitive to envi lly during the
critical penod of brain development. Intrauterine exposure to diethylstilbestrol, a synthetic
compound, has been shown to i the incid of d and anxiety in

social disruption stress, social isolation stress, and ion bo: psy g

stress as psych ial stress paradig Interestingly, psychological stress at a young age
exacerbated the airway infl of adult ovalbumin (OVA)-sensitized animals, with the
number of lear cells and hils and the IL-5 levels in the bronchioalveolar lavage

being significantly elevated in a stress g'roup compared with a control group. Furthermore, this
stress-induced exacerbation of airway infl was letely inhibited by pri

with RU-486, a glucocorticoid antagonist, before stress—exposure Together with the present
finding that the serum OVA-specific IgE levels failed to diverge in comparison of the control and
stress groups, these results indicate that a transient activation of the hypothalamic-pituitary-
adrenal (HPA) axis at a young age is related to the local inflammatory response of adult asthma.
In a hepatitis model of NKT cell-dependent apoptosis, both electric foot-shock stress and social
disruption stress aggravated liver injury via an elevation of the number of liver NKT cells and the
expression of Fas on h ytes. Such stress-induced ct in the liver were found to be
dependent on activation of the HPA axis. Presented in detail are our newly observed findings
based on mouse models of several diseases.

human patients. Similar phenomena have been found in rats receiving mtrautenne exposure to
bisphenot A (BPA), a typical endocrine disrupter. Prenatal exposure to BPA increased immobility
time (an index of depressive behavior) in the forced swi test and avoid; resp to
odors of predators in the odor avoidance test. Perinatal exposure to low dose of endocrine
disrupters, such as BPA, diethylhexyl phthalate (DEHP) and tributyltin (TBT) impaired sexual
differentiation of open field behavior and passive avoidance learning. In the open field test,
control female rats were more active and explored more frequently than male controls. In the
passive avoidance test, control male rats learned better than females. All treated groups did not
show the sexual dimorphism. The sex difference in the volume of the locus coeruleus LC (female
> male) was also abolished in all treated groups. Furthermore, sexual differentiation of neuronal
odor responses and expression of estrogen receptors in the medial amygdala were impaired by
BPA. In contrast to the endocrine disrupters, exposure to plant-derived environmental chemicals
such as green odor reduced stress such as ind ed fatigue-like responses,
aggressive responses to the intruder and activation of hypothal y-adrenal axis. These
findings suggest that the artificial and natural environmental chemxcals have diverse but opponent
effects on higher brain functions including emotional control and stress managements.




SY3-03 Neonatal isolation induces susceptibility to learned
helplessness, an animal model of depression, in adulthood rats
Shigeto Yamawaki!, Terumichi Takahashi!, Yasuyuki Iwamoto!, Shigeru Morinobu!
!Department of Psychiatry and Neurosciences, Hiroshima University, Hiroshima, Japan

Adverse childhood experience may induce the vulnerability to stress later in life, resulting in an
increased risk for the development of stress-related disorders, such as depression. However, the
mechanism of the stress vulnerability remains to be unknown. We have investigated the influence
of neonatal isolation (NI} on the susceptibility to learned helplessness (LH), an animal model of
depression in rats. Pups were individually isolated from the mother, nest and siblings for 1 h/day
from postnatal days 2 - 9. In adulthood, we measured the number of escape failures and the
escape latency 24 hours after exposure to a 40 min session of 0.8mA inescapable shock. Our
behavioral analyses revealed that the population of learned helplessness in NI rats was markedly
higher than that in non-isolated rats. Without inescapable shock, leamed helplessness was induced
in neither NI nor non-isolated rats. These findings suggest that isolated experience in neonatal
period may alter profound long-term behavioral reactivity to stress later in life. In addition, we
investigated to identify genes involved in the molecular mechanism underlying the susceptibility
to learned helplessness found in NI rats, using a cDNA microarray technique. Based on the results
of the cDNA microarray followed by real-time quantitative PCR analysis, the hippocampal levels
of LIMK-1 and GABA-B receptor 2 mRNA in the LH rats subjected to NI are significantly lower
than those in non-LH rats without NI. Furthermore, N1 alone significantly decreases the levels of
LIMK-1 mRNA, not GABA-B recepior 2. These findings suggest that long-term reduction in
hippocampal LIMK-1 mRNA expression may be involved in the susceptibility to LH in the NI
rats.

SY3-05 Novel candidate genes for stress responses |n the brain
Akeo Kurumaji!, Takashi Ito!, Asami Umino!, ikazu Ishii', Toru N
ISection of Psychiatry and Behavioral Sciences, Tokyo Medical and Dental University Graduate
School

Nichil

The capacity of response to stressor is one of the most basic and important mechanisms in

li The dysfunction of molecular cascades and neural systems of the stress response
may be involved in the pathophysiology of psychiatric disorders such as depression and stress-
related disorders. We investigated the effects of pharmacological stressors (FG 7142 and
yohimbine) and immobilization stress on gene expression in the cerebral cortex of mice. The
DNA microarray experiment revealed novel candidate genes for stress responses in the neocortex
of adult mice one hour after treatment with FG 7142 (20 mg/kg, i.p.), a partial inverse agonist of
benzodiazepine sites within the GABAA receptor complex. The upregulations of the candidate
genes were confirmed by a quantitative real-time RT-PCR method. Moreover, there were
statistically significant elevations in mRNAs of three genes (BTG2, CCNI and Adamtsl) in the
cortex after immobilization stress (one hour). The injection of yohimbine (Smg/kg, ip.; an
antagonist of o 2-adrenergic receptors) produced significantly elevated mRNAs of BTG2 and
CCNI in the brain area. In addition, the increasing effects of FG 7142 on the mRNA levels of
BTG2, CCN1 and Adamts! were completely reversed by co-administrations of fl il, an
antagonist of benzodiazepine receptors. In the experiment of in situ hybridization, the FG 7142-
induced BTG2 gene expression was also demonstrated in the brain. Consequently, the present
study provided a new insight into the molecular basis of stress responses in the brain. The stress-
responsive genes could be involved in the pathophysiolgy of the stress-related psychiatric
disorders.

SY4-02 Accelerated demethylation in an astrocyte specific gene
promoter mediated by Notch-signaling

Masakazu Namihira!, Jun Kohyama!, Tetsuya Taga?, Kinichi Nakashima!

Lab y of Molecular Neurosci Grad School of Biological Sciences, Nara Institute of
Science and Technology, 2Department of Cell Fate Modulation, Institute of Molecular
Embryology and Genetics, Kumamoto University

Neurons and astrocytes are generated from common neural precursor cells, but astrocyte
differentiation normally occurs during the late stage of brain development. We have previously
reported that GFAP-positive astrocyte differentiation is dependent on the transcriptional activity
of STAT3. A CpG dinucleotide in the STAT3 recognition sequence within the GFAP gene
promoter is highly methylated at midgestation which becomes demethylated as the brain
develops, enabling STAT3 to induce GFAP expression. This demethylation correlates closely
with the onset of astrocyte differentiation. Thus, it is conceivable that the epigenetic modification
such as DNA methylation of cell type-specific gene promoter controls the switch from
in the developing telencephalon. Notch is a pluripotent
transmembrane protein, which is participated in the various types of biological processes. Here we
report that the activation of Notch-signaling causes precocious cytokine-induced astrocyte
differentiation of neural precursors at midgenstation. Furthermore, the activated Notch-signaling
accerelate demethylation of specific CpG sites including STAT3 binding element in the GFAP
gene promoter. Inhibition of Notch-signaling prevented both the differentiation of GFAP-positive
astrocytes and demethylation of GFAP gene promoter in the neural precursors. These data suggest
that Notch-signaling is involved in the change of DNA methylation status that regulates the fate
specification of neural precursors in the fetal brain.

neurc is to astrocy

SY3-04 Molecular pathophysiology of bipolar disorder

Tadafumi Kato!

ILab for Molecular Dynamics of Mental Disorders, RIKEN Brain Science Institute, Saitama,
Japan

Among depressive disorders, some subtypes are especially refractory to conventional treatment.
Such disorders include vascular depression, depression with personality disorders, and bipolar
spectrum disorders. Because it is reported that nearly half of young patients with severe
depression will later develop bipolar disorder, its neurobiological study will also contribute to the
development of new treatment for refractory depression. Although stress is an important trigger of
first episode of bipolar disorder, patients gradually become vulnerable to stress, and the interval to
the next episode shortens with relapse. This suggests that bipolar disorder is somehow a disorder
of neuroplasticity. While it is generally accepted that genetic factors contribute to the onset of
bipolar disorder, its neurobiological basis is still enigmatic. Recently, neuroprotective effects of
mood stabilizers have drawn attention. We have been focusing on mitochondrial dysfunction in
bipolar disorder based on findings of disordered brain energy metabolism detected by phosphorus-
31 magnetic resonance spectroscopy, comorbidity of mood disorders with mitochondrial
disorders, and associations with mutations or polymorphxsms of mitochondrial DNA (mtDNA).
Mitochondria play important roles i 1lul and plasticity. We have
been analyzing mtDNA in bipolar disorder and reported association of mtDNA 10398
polymorphism, 3644 mutation, and 3243 mutation with bipolar disorder. Gene expression analysis
of the postmortem brains also supported mitochondrial dysfunction in bipolar disorder. Altered
neuronal plasticity or cell viability due to mitochondrial dysfunction is suggested to be one of risk
factors for bipolar disorder.

SY4-01 Expression and function of Oct-3/4 in neural
stem/progenitor cells

Hitoshi Okazawa'

Neuropathology, Medical Research Institute, Tokyo Medical and Dental University, Tokyo, Japan

Oct-3/4, a member of the POU transcription factor family was discovered in 1990 by three
independent research groups including ours, as a transcription factor that functions specifically in
undifferentiated state of embryonic carcinoma cells. In vivo, Oct-3/4 is expressed in inner cellular
mass (ICM), suggesting its critical role in differentiation of embryonic stem (ES) cells. It is now
generally accepted that differentiation of ES cells is triggered by minor increase or decrease of the
Oct-3/4 expression level. The target of Oct-3/4 seems to include Sox-2 and Nanog. On the other
hand, the questions remain unclear whether Oct-3/4 exists in tissue stem cells and how Oct-3/4
regulates differentiation of tissue stem cells. Here, we show that Oct-3/4 is expressed in
neurosphere composed of neural stem/progenitor (NS} cells and that increase and decrease of Oct-
3/4 influence the cell fate. Oct-3/4 down-regulation accelerates neuronal differentiation of NS
cells whilst its sustained expression prevents neuronal differentiation. Transplantation of
neurospheres pretreated by adenovirus vectors of Oct-3/4 into the adult rat brain shows down-
regulation of Oct-3/4 promotes differentiation of NS cells in vivo. Our findings suggest that Oct-
3/4 might be one of the essential regulators of NS cell differentiation and that the modulation of
Oct-3/4 could be a useful tool in clinical application of NS cells for neurological disorders.

SY04-03 Hormonal regulation of neural stem cells

Tetsuro Shingo!

Dept. of Neurological Surgely, Okayama University, Graduate School of Medicine and Dentistry,
Okayama, Japan

169




Symposium I

170

SY4-04 Fate regulation of neural precursor cells in the embryonlc
mouse neocortex
Yukiko Gotoh!

Unstitute of Molecular and Cellular Bi

University of Tokyo, Tokyo, Japan

Cortical neural precursor ceils (NPCs) Ity undergo genic and gli
phases during development, although the underlying mechanisms are poorly understood. Recent
studies have identified a number of extrinsic factors that regulate the fate of NPCs. We have
recently shown that Wnt signaling induces 1 diffe of NPCs in an instructive
manner. Importantly, Wnt signating does so in late embryonic stage (neurogenic phase) of NPCs
but not in early embryonic stage (expansion phase) or in perinatal stage (gliogenic phase) of
NPCs. In early embryonic stage, Wnt signaling promotes proliferation of NPCs. In this
symposium, I will discuss possible mechanisms that might for this stage-d d

response. Likewise, STAT3-activating ligands induce astrocytic diff iation in late (gli

SY4-05 Molecular mechanisms underlying the maintenance of
neural stem cells in the adult brain

Seiji Hitoshi!

IDivision of Neurobiology & Bioinformatics, National Institute for Physiological Sciences,
Okazaki, Japan

Neural stem cells exist not only in developing mammalian brains but also in adult brains and
provide new neurons in specific regions such as the olfactory bulb and the dentate gyrus of the
hipp hroughout lifespan. While the size of neural stem cell pool in the adult brain is
strictly regulated mechanisms underlying the maintenance and differentiation of adult neural stem
cells remain largely unknown. Notch signaling is shown to play significant roles to keep neural
stemn cells undifferentiated and the activation of this signaling expands neural stem cell pool. The
number of neural stem cells in the adult brain could be altered by several factors and psychiatric
stress conditions might be one of those factors. We have utilized mouse stress models and

phase) but not in early (expansion and neurogenic phases) NPCs. These stage-d d
responses of NPCs might play a central role in determining the timing of differentiation and the
size of final population of each differentiated cell type.

SY5-01 Expression and functional significance of
Ca?*/caimodulin-dependent protein kinase | in neuronal
differentiation
Hiroyuki Sakagami!, Akifumi Kamata'2, Kohji Fukunaga?, Hisatake Kondo!
'Department of Cell Biology, Graduate School of Medicine, Tohoku University, Sendai, Japan ,
2Department of Pharmacology, Graduate School of Pharmaceutical Sciences, Tohoku University,
Sendai, Japan
Multifunctional Ca?*/calmodulin-dep protein kinases (CaMKs), including CaMKs I, If and
IV, regulate a variety of neuronal functions at downstream of various receptors for
such as p and serotomin. These signaling pathways are
tightly related to neuronal development and mental disorders such as and bipolar
disorder. In this symposium, we will focus on the expression and functional significance of
CaMKI in neuronal development. In situ hybridization histochemistry was performed to examine
the expression of CaMKlIs in developing mouse brain. The four isforms of CaMKIs were found to
exhibit distinct spatiotemporal expression during neuronal development. CaMKIs o and & 82
mRNAs were expressed abundantly in the embryonic brain and spinal cord. CaMKI1y exhibited
restricted expression to particular brain regions such as the ventromedial hypothalamic nucleus,
amygdaloid nucleus, cerebral cortex and hippocampus throughout the development. The
expression of CaMKI & mRNA appeared after birth and progressively increased particularly in
the hippocampus with a peak during early postnatal development. Next, to examine the roles of
CaMKI in dendritic development, we transfected a kinase-dead mutant of CaMKI[{§ and
CaMKIV into the primary hippocampal neurons. The expression of a kinase-dead mutant of
CaMKI1 6 led to a significant decrease in average dendritic length without any effects on the
number of dendrites. In contrast, the expression of a kinase-dead mutant of nuclear-targeted
CaMKIV had a significant effect on the number of dendrites but not average dendritic length.
These findings suggest that CaMKI may be involved in different steps from CaMKIV during the
dendritic develop of hipp 1

P
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SY5-03 Dopamine receptor signaling through CaM kinase Il and
calcineurin, and psychiatric disorders

Kohji Fukunaga!, Akifumi Kamata!, Norifumi Shioda', Yusuke Takeuchi!

'Department of Pharmacology, Tohoku University Graduate School of Pharmaceutical Sciences

Dopamine D2 receptors (D2R) exists as two alternatively spliced isoforms, which differ in the
insertion of 29 amino acids in the third cytoplasmic loop, termed D2SR and D2LR. Evidences
using D2LR-mull mice suggested that a preferential involvement of D2LR in postsynaptic
responses such as D1/D2 agonist-induced increased locomotor activity and haloperidol-induced
catalepsy (Usiello A et al., 2000). We here found novel D2R signaling through CaM kinase 11
(CaMKIl) and calcineurin using D2LR-transfected NG108-15 cells. We also documented a
pronounced increase in NF- x B activation through extracellular signal-regulated kinase (ERK)
and calcineurin activities. Calcium imaging with fluo-3 revealed that quinpirole, a D2R agonist,
increased the intraceilular Ca?*, which was blocked by sulpiride and pertussis toxin in D2LR-
transfected NG108-15 cells. The quinpirole-induced CaMKII activation was associated with an
increased BDNF expression in NG108-15 cells. Although ERK activation was involved in
quinpirole-induced NF- « B activation in both D2SR and D2LR signalings, calcineurin activation
contributed to the NF-kB activation only in D2LR signaling. D induced up-regulation of
NF- « B was also evident in the prefrontal region of mice treated with risperidone, which is
known to cause DA release in the prefrontal cortex. We also defined preferential expression of
CaMKII § and v isoforms in the substantia nigra DA neurons. The DA neurons highly expressed
BNDF. Since BDNF and NF- « B-dependent transcription have pivotal roles in neuronal survival,
BDNF expression and NF- « B activation through D2 receptors provide novel strategies for
treatment of the psychiatric disorders.Y. Takeuchi and K. Fukunaga. J. Neurochem. 90: 155-163,
2004.

ir igated kinetics of adult neural stem cells in the subventricular zone. The number of neural
stem cells in the subventricular zone decreased after exposure to stress. We have also examined
effects of drugs that are used to treat patients with mood disorders on the neural stem cell.
Treatment with antidepressants reverted the effects of stress and increased the size of neural stem
cell pool. ingly, mood stabilizing drugs, which are used to treat bipolar disorder patients,
showed similar effects on the neural stem cell pool but through distinct mechanisms from
antidepressants. Mood stabnllzers at therapeutic concentrations activated Notch signaling in the
neural stem cell. Molecul that in or alter the size of neural stem cell pool in
the adult brain will be discussed.

SY5-02 The role of Ca2*/calmodulin-dependent protein kinase Il
in neuronal activity and seizure

Yoko Yamagata'?

INational Institute for Physiological Sciences, Okazaki, Japan, 280K ENDAI, Okazaki, Japan

Ca?*/calmodulin-dependent protein kinase 1l (CaMKII) is highly enriched in the central nervous
system and proposed to play important roles in various neuronal functions including the
regulation of neuronal activity. However, which protein function is responsible for such
regulation, i.e., its protein kinase activity, calmodulin-binding capacity or multimeric structure
and/or interaction with other proteins, remains to be determined yet. To clarify specifically the
role of its protein kinase activity, we engineered knock-in mice with the inactivated « subunit of
CaMKII by replacing Lys-42 with Arg-42. CaMKII activity was reduced by 60% in forebrain
homogenate from homozygous mutants compared to wild type littermates, while CaMKII «
protein level was unchanged. The birth rates of homozygous mutants, heterozygotes and wild
type littermates followed the Mendelian distributions.  The spontancous death rate of
homozygotes by the age of 6 months was higher than those of heterozygotes and wild type
litermates. Spontaneous seizure was sporadically observed in homozygotes and heterozygotes,
but rarely in wild type controls. When pentylenetetrazole was injected into mice, homozygotes
manifested severer seizure than wild type controls, indicating increased susceptibility to seizure in
homozygous Cytoch oxidase showed decreased neuronal activity in certain
areas of limbic structure in homozygous mutants compared to wild type controls, suggesting
changes in emotional behaviors. These results indicate that protein kinase activity of CaMKII is
important for maintaining basic and normal neuronal activity in vivo.

SY5-04 Visualization of synaptic Ca?*/calmodulin-dependent
protein kinase I activity in living neurons

Takao Keizo!2?

IRIKEN-MIT Neuroscience Reserch Center, PCLM, BCS, Massachusetts Institute of Technology,
Cambridge MA. USA, ZLaboratory for Neural Architecture, ATDG, BSi, RIKEN, Wako, Japan,
3Department of Intelligence Science and Technology, Graduate School of Informatics, Kyoto
University, Kyoto, Japan

Ca?*/calmodulin-dependent protein kinase II (CaMKII) is highly enriched in excitatory synapses
in the central nervous system and critically involved in synaptic plasticity, leaming, and memory.
However, the precise temporal and spatial regulation of CaMKII activity in living cells has not
been well described, because of a lack of specific methods. In order to optically monitor this
activation processes, we designed a fusion protein named Camui, an entire CaMKII protein
flanked with cyan- and yellow fluorescent proteins. We designed Camui to detect any
conformation change associated with activation processes using fluorescence resonance energy
transfer (FRET). Since FRET efficiency depends on the distance and angle between two
fluorophores, a conformation change accompanied by CaMKIl activation will change FRET
efficiency. Using the purified Camui protein, Ca?* application induced a FRET efficiency change
and autophosphorylation in parallel. In non-neuronal cells, raising the intracellular CaZt
concentration changed FRET efficiency, indicating that Camui can be used to measure CaMKIL
activity. In hippocampal cultured neurons, we could detect the CaMKII activation in dendritic
spines using Camui. In combination with two-photon microscopy, we demonstrate that Camui can
be used to observe tempora! and spatial regulation of CaMKII activity in living neurons.



SY5-05 Calcium/calmodulin signaling and psychiatric disorders
Tsuyoshi Miyakawa!

'Horizontal Medical Research Organization, Kyoto University Graduate School of Medicine,
Kyoto, Japan

We have been conducting a comprehensive behavioral test battery on genetically engineered mice
to identify the behavioral significance of the genes expressed in the brain. Recently, we subjected
mice lacking calcineurin (=CN), a calcium/calmodulin protein phosphatase, to the test battery.
The mutant mice showed severe working memory deficit, increased locomotor activity, decreased
social interaction, and impairments in prepulse inhibition and latent inhibition. The abnormalities
of CN mutant mice were strikingly similar to those described for schizophrenic patients (Zeng et
al, 2001; Miyakawa et al., 2003). Consistent with these findings, human genetics studies in a large
sample of affected families detected significant association of the PPP3CC gene, which encodes
the calcmeunn gamma catalytic subunit, with the disease (Gerber at al., 2003). To further identify
the ling pathways or the | functions responsible for the behavioral phenotype of CN
mutant mice, we are now conducting the behavioral test battery on various strains of mutant mice
bearing mutations in the genes of the molecules related to calci i

pathways. Some of the preliminary results obtained in this project will be presented and discussed.

in functic

SY6-02 An endocrine activin regulates anxiety-related behavior
and postnatal neurogenesis

Kaoru Inokuchi!, Hiroshi Ageta'

IMitsubishu Kagaku Institute of Life Sciences, MITILS

SY6-01 Genetic analysis of schizophrenia-related trait in mice
Takeo Yoshikawa'
'RIKEN Brain Science Institute, Saitama, Japan

Deficits in prepulse inhibition (PPI) have been reported in schizophrenics and their relatives
suggesting that it may represent an endophenotype for phrenia. PPl is one of the few
behavioral measures that can be examined by the same paradigm in both rodents and humans.
Based on the assumption that genes controlling PPI should overlap with those for schizophrenia
susceptibility, we have performed QTL analysis using mice. We first tested several inbred strains
for their intrinsic PPI, and found that C57BL/6N (B6) mice showed the highest percentage of PPI
and the C3H/HeN (C3) strain displayed the lowest. Then, we prepared 1000 F2 mice from B6
and C3 progenitor strains, scored their PPl and genotyped them using 80 genome-wide
microsatellite markers. Further, we have performed fi of each ifi QTL to
select candidate genes from those regions.

SY6-03 Noradrenaline transmission and memory retrieval deficits
Kazuto Kobayashi'
Department of Molecular Genetics, Fukushima Medical University School of Medicine,
Fukushima, Japan

Noradrenaline (NA) ission is considered to be involved in attention, cognition, memory,

Activin, a member of transforming growth factor-& B superfamily, is an endocrine that regulat
differentiation and proliferation of a wide variety of cells. We previously showed that the
expression of activin & 8 A is regulated by neuronal activity, and that activin regulates spine
morphology and synaptic plasticity in the hipp pus. In this symp we show novel roles
for activin in the higher order brain function. We generated forebrain-specific activin- and
follistain (which antagonizes the activin signal)-transgenic mice, ACM and FSM, respectively, to
investigate roles that activin plays in behavior of living animals. Behavioral analyses revealed that
FSM showed a decreased general locomoter activity and enhanced anxiety, while ACM showed a
hyperactive behavior and reduced anxiety. Importantly, the postnatal neurogenesis in the
subgranular zone of the hippocampus in FSM was significantly decreased. Thus, activin plays an
important role in the postnatal neurogenesis. These results suggest that decrease in the postnatal
neurogenesis that is caused by activin inhibition affects an anxiety-related behavior in adulthood.
Taken together, ACM and FSM mice would be useful animal models of mood disorder.

SY6-04 Mouse model for research on an aberrant dopamine
transmission

Toshikuni Sasaoka!, Satoko Kobayashi!, Kuniko Katsuki!, Motoya Katsuki!

'National Institute for Basic Biology, NINS, Okazaki, Japan

Dopaminergic system is idered to be involved in locomotor control, emotional behavior,
reward, motivation and thought process. A dysfunction of dopaminergic system is probably
involved in psychiatric diseases like schizophrenia. So far five subtypes of dopamine receptors
(D1R-D3R) are identified and classified into two groups, D1-like (D1R, D5R) and D2-like (D2R,
D3R, D4R) receptors on the basis of the gene structure and the pharmacological and intracellular
signaling properties. Qur research purpose is to clarify biological meaning of dopaminergic
system using genetically engineered mice. We generated knockout (KO) mice lacking each of five
dopamine receptors and multiple KO mice lacking more than one dopamine receptor
simultaneously. We focus on DIR and D2R, major subtypes of Dl-like and D2-like receptors,
respectively, which are most widely and abundantly expressed. Although the DIR/D2R double
KO (DKO) mice were born normally and showed suckling behavior, the DIR/D2R DKO mice
exhibited rapid decrease in locomotion and no initiation of feeding around weaning period, and
eventually died with emaciation by the third postnatal week. These findings suggest that
dopaminergic system is involved in neural development in the area which are implicated in the
regulation of locomotion and feeding. To examine involvement of dopaminergic system in neural
development we generated mutant mice in which dopaminergic transmission can be shut off at a
time point of interest. We utilized tetracycline controllable expression system and generated
transgenic mice harboring conditional DIR expression on the D1IR/D2R DKQO background. We
will present findings of the mice by molecular biological, morphological and behavioral analyses.

mood, and sleep through modulation of synaptic excitability and plasticity. Accumulating
evidence suggests that alterations in the central NA system may be associated with the pathology
of some neuropsychiatric diseases, such as depression, anxiety, and posttraumatic stress disease.
However, little is known about the neural mechanism underlying the pathogenesis of these
diseases caused by altered NA transmission. The present study shows that the mutation of the
gene encoding tyrosine hydroxylase (TH) in mice impairs long-term memory requiring the
association of events because of the reduced NA metabolism. The memory deficit in the TH
mutants is restored by pharmacological stimulation of NA activity before the test, suggesting that
this impairment is characterized at least by the deficit in retrieval of reconsofidated memory. The
deficit in the mutants is also restored by intra-amygdala stimulation through o 1-or & 8-
adrenergic receptors. In addition, intra-amygdala NA stimulation in the wild type animals
increases their susceptibility to recall reconsolidated memory. Moreover, the retrieval of
reconsolidated memory is dependent on the NA system originating from the locus coeruleus.
These findings indicate that the locus coeruleus-amygdala NA system, primarily through a 1- and
& B -adrenergic receptors, plays an important role in improving the retrieval of reconsolidated
memory trace. The altered NA transmission in the amygdala may affect a process of emotional
memory and be implicated in the pathological state of certain neuropsychiatric diseases.

SY6-05 Tetrahydrobiopterin-depleted mice as a model for
malignant hyperphenylalaninemia and dopa-responsive dystonia
Chiho Sumi-Ichinose!, Fumi Urano?, Atsushi Shimomura3, Takashi Sato?, Kazuhisa Tkemoto!,
Hiroaki Shiraishi!, Takao Senda3, Hiroshi Ichinose?, Takahide Nomura'

'Department of Pharmacology, Schoo! of Medicine, Fujita Health University, 2Department of Life
Science, Graduate School of Bioscience and Biotechnology, Tokyo Institute of Technology,
Department of Anatomy 1, School of Medicine, Fujita Health University

Tetrahydrobiopterin (BH4) is an essential cofactor for tyrosine hydroxylase (TH), tryptophan
hydroxylase, phenylalanine hydroxylase as well as nitric oxide synthase. Genetic defects in the
enzymes for BH4-biosynthesis were causative for malignant hyperphenylalaninemia and dopa-
responsive dystonia (DRD). We established mice unable to synthesize BH4 (Prs™) by disruption
of 6-pyruvoyltetrahydropterin synthase (PTPS) gene. Pts”" mice died shortly after birth, and the
amount of TH protein in nerve terminals is dependent on the intracellular concentration of BH4.

Then, we rescued Pts”" mice by transgenic introduction of human PTPS cDNA under the control
of human d b-hydroxylase p (DPS). Plasma phenylatanine concentration of DPS-
rescued (Pts”", DPS) mice was 37 times higher than that of wild type, and was decreased by
administration of BH4. Human PTPS was expressed efficiently in the adrenomedullary cells and
noradrenergic region in the brain, but only in a small number of the dopaminergic neurons of the
ventral tegi area and sub nigra. Dop level of the DPS-rescued mice was
restored to 52 % of the wild type in the midbrain, whereas 21% in the striatum. TH
immunoreactivity in the lateral region of the caudate-putamen was weak compared with that in the
medial region and the nucleus b We concluded that dop gic nerve terminals
projecting to the lateral region of the striatum are the most sensitive to BH4 insufficiency.

Biochemical and pathological ch in DPS-rescued mice were similar to those in human

lig; hyperphenylalaninemia and DRD.
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8Y7-01 Functional analysis of new DISC1 binding protein, DBZ
Shinsuke M ki'2, Taichi Katayama®, Masaya Tohyama!?

IDepartment of Anatomy and N i Gradh School of Medicine, Osaka University,
Suita, Japan, 221st COE PROGRAM, 3Department of Anatomy and Neuroscience, Hamamatsu
University School of Medicine, Hamamatsu, Japan

Qehirank I A4,

I is a ing psychiatric disorder with a lifetime prevalence of about 1 %
worldwide, which commenly leads to a chronic course. The underlying mechanism still remains
unknown, however several lines of studies have revealed that schizophrenia is a multifactorial

der inf] d by genetic, 1, and social factors. DISCI was identified as a
potential susceptibility gene for schizophrenia due to its disruption by a balanced (1;11) (g42;914)

1 gregating with major psychiatric diseases in a large Scottish family
(schizophrenia, bipolar affective disorder and recurrent major depression). To determine the
function of DISC! in the brain, we previously performed a yeast two-hybrid screen on a human
brain ¢cDNA library and found three binding partners, FEZ1, DBZ, and KENDRIN. On the other
hand, PACAP (-/-) mice display remarkable behavioral changes and PAC! -deficient mice also
have altered emotional behavior and two related patients with a partial trisomy 18p, which leads

Jovel

ion, co

SY7-02 Dysbindin and pathogenesis of schizophrenia

Ryota Hashimoto!

Department of Mental Disorder Research, National Institute of Neuroscience, Nationa} Center of
Neurology and Psychiatry, Japan

Genetic variation in dysbindin (DTNBP1: dystrobrevin binding protein 1) has recently been
shown to be jated with schizopk The dysbindin gene is located at chromosome 6p22.3,
one of the most promising susceptibility loci in schizophrenia linkage studies. We attempted to
replicate this association in a Japanese sample of 670 patients with schizophrenia and 588
controls. We found a nominally significant association with schizophrenia for four single
nucleotide polymorphisms and stronger evidence for association in a multi-marker haplotype
analysis (p=0.00028). We then explored functions of dysbindin protein in primary cortical
neuronal culture. Overexpression of dysbindin induced the exp: of two pre-synapti

proteins, SNAP2S and synapsin I, and i d extracellular basal gl levels and release of
glutamate evoked by high potassium. Conversely, knockdown of endogenous dysbindin protein
by small interfering RNA (siRNA) resulted in the reduction of pre-synaptic protein expression
and glutamate release, suggesting that dysbmdm might influence exocytotic glutamate release via

to the overexpression of PACAP, suffer from severe mental retardation. These results indicate that

I T

up lation of the molecules in pre-synapf hinery. The overexpression of dysbindin

aberrant regulation of PACAP expression could result in variable pe: gnitive
and psychomotor functions in human. In this presentation, we show that DISC1 interacts with the
novel zinc finger protein DBZ via PACAP stimulation and some results of physiological
functional analysis of DISCI/DBZ interaction. Our results will help the elucidation of
pathphysiological role of DISC1 and a better understanding of the general ethiology of

d phosphorylation of Akt protein and protected cortical neurons against neuronal death
due to serum deprivation and these effects were blocked by LY294002, a phosphatidylinositol 3-
kinase (PI3-kinase) inhibitor. SiRNA-mediated silencing of dysbindin protein diminished Akt
phosphorylation and facilitated neuronal death induced by serum deprivation, suggesting that
dysbindin promotes neuronal viability through PI3-kinase-Akt signaling. Genetic variants

schizophrenia.

S§Y7-03 Neurotrophic activity of EGF and IL-1 on dopaminergic
neurons and later cognitive abnormalities

Hiroyuki Nawa!, Yuriko [wakura', Makoto Mizuno', Noriko Tsuda!, Zheng Yingjun!, Yuichiro
‘Watanabe?, Toshiyuki Someya?

Mol Neurobiol, Brain Res Inst, Niigata Univ, 2Dept Psychiat, Grad Sch Med Dent Sci, Niigata
Univ

Maternal stress, viral infe and obstetric pli
cytokines in amniotic fluid and embryonic/neonatal tissues.

induce the production of inflammatory
Some cytokines mediate

AL

associated with 1mpa1rments of these functions of dysbindin could play an important role in the
1 is of schizopt

SY7-04 Diverse CNR/Protocadherin-a family and Fyn-tyrosine
kinase for Schizophrenia

Takeshi Yagi'»??, Kotaro Hattori'>?

!Graduate School of Fronteir Biosciences, Osaka University, Suita, Japan , CREST, Japan,
3Nationa Center of Neurology and Psychiatry, Kodaira, Japan

Schizophrenia is a psychiatric disorder that affects about one percent of the population.
Family, twin, and adoptmn studies have shown that heredity plays an important role in the
etiology of CNR/P dherin-a (CNR/Pcdh-a) family is diverse cadherin related

inflammatory processes and also exert a strong phic activity on inergic in the brain, which has firstly isolated as Fyn-tyrosine-kinase binding molecules. The
neurons. Therefore, these cytokines are lmplxcated in schlzophrema and Parkinson's dlsease both human CNR/Protocadherin-a genes are clustered on chromosome 5q31. Fyn kinase is located on
in which dopaminergic dysfunction is hypotl In agr , abnormal signals of 6921 and particip in brain devel and neurc ission by phosphorylating NMDA

EGF/ErbBI and IL-1/IL-1RA are detected in the brain of patients. Here we show that peripheral
cytokme activities in immature animals influences later behavioral/cognitive development and
d gic boli d ding on cytokine species administered. EGF, IL-1, IL-2, IL-6,
mterferon-gamma TNF or LIF was subcutaneously administered to rat pups. These cytokines
d to p the developing BBB. During j ile stages, I interf g
decreased motor activity whereas IL-2 increased motor activity. After adolescence, IL-1-, EGF-
and LIF-treated rats developed cognitive/behavioral abnormalities in startle response, prepulse
inhibition, social interaction, and/or working memory, although their leaming ability of IL-1- and
EGF-treated rats was normal. IL-1- and EGF-treated animals also displayed hologi
alterations including brain weight loss and abnormal dopamine turnover wn.hout apparent
neurodegeneration. These animal experiments illustrate that, during development, inflammatory
cytokine activities in the periphery can perturb dopaminergic development and induce future
psychobehavioral and/or cognitive impairments.

SY7-05 Developmentally regulated psychotomimetic-inducible
genes: Implications for the pathophysiology of schizophrenia

Toru Nishikawa'

ISection of Psychiatry and Behavioral Sciences, Tokyo Medical and Dental University Graduate
School, Tokyo, Japan

The onset of schizophrenia typically occurs after puberty and psychotomimetic ability of
dopamine agonists and NMDA receptor antagonists appears to be age-dependent and to come out
after a critical period in both humans and experimental animals. These observations suggest that
schizophrenia and related psychoses could be associated with maturation of a specific neuronal
sys(em that mlght consist of certain molecules with differential responses to those

ic drugs includi i h (MAP: a indirect dopamine agonist) and
phencyclidine (PCP: a NMDA antagonist) across the critical period. On the basis of this
hypothesis, as a for a schizophrenia-related molecule, we have identified a
developmentally regulated MAP- or PCP- mducxble gene, mrtl (MAP responsive transcript 1) or
prtl (PCP responsive transcript 1), respectively, that encodes a synaptic PDZ- and/or PX-domain
containing protein from the neocotex. The late-developing, cocaine-cross reactive, D1-antagonist
sensitive and long-lasting nature of MAP-induced changes in mrtlb variant expression seems to
I ble those of stimulant-induced behavioral sensitization, a model of the onset and relapse of
schizophrenia. The fact that expressional alterations of prtl in the neocortex following PCP
injection has been found to be haloperidol-i itive and icked by dizocilpine, but not MAP,
indicates the involvement of prtl in the ptibility - to ipsychotic-res: (non-
dopaminergic) symptoms of schizophrenia such as negative symptoms.

did:

receptor. Their genomic regions 5q31 and 6q21-22 are susceptible loci for schizophrenia. To
explore CNR/Pcdh-a and Fyn abnormality in schizophrenia, we characterized cording single
nucleotide polymorphisms (SNPs) in CNR/Pcdh-a and analyzed Fyn expression in schizophrenia
patients. In this symposium, 1 would like to introduce our recent findings for molecular function

of CNR/Pcdh-a and Fyn in the brain and suggest candid: of molecul des for risk of
schizophrenia.
SY8-01 Molecular targeted therapy for polyglutamine disease

Gen Sobue!
IDepartment of Neurology, Nagoya University Graduate School of Medicine, Nagoya, Japan

Spinal and bulbar muscular atrophy (SBMA) is a late-onset lower motor neuron disease affecting
only males. The molecular basis of SBMA is the expansion of a trinucleotide CAG repeat in the
first exon of the androgen receptor (AR) gene, which encodes the polyglutamine (polyQ) tract.
This type of mutation also causes a variety of hereditary neurod ative i
Huntington disease, several forms of spinocerebellar ataxia, and d ubral and p
atrophy (DRPLA).We generated Tg mice carrying full-length AR containing 97 CAGs driven by
a chicken &3 -actin promoter. The male Tg mice exhibited marked progressive motor
impairment and nuclear accumulation of mutant AR, but neurological phenotypes were not
observed or far less severe in the females. Surgical castration dramatically prevented the
phenotypic expression in the male Tg mice by d ishing the nuclear ac ion of mutant
AR. In contrast, the female Tg mice demonstrated striking deterioration of symptoms by
testosterone administration. Leuprorelin, an LHRH agonist that reduces testosterone release from
the testis, also rescued motor dysfunction and nuclear lation of mutant AR in the male Tg
mice. However, flutamide, an androgen antagonist promoting nuclear translocation of AR, yielded
no therapeutic effect. The ligand thus appears to be the key molecule in the pathogenesis as well
as the main therapeutic target of SBMA. We are now conducting a randomized, double-blmd
placebo-controlled study of leuprorelin for SBMA.Over-expression of a molecul

HSP70, which renatures misfolded mutant AR, ameliorates neuromuscular phenotypes of the Tg
by reducing nuclear-localized mutant AR. HSP70 appears to enhance the degradation of mutant
AR via ubiquitin-proteasome pathway.motor
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SY8-02 Molecular neuropathology of multiple system atrophy
Nobuyuki Nukina'
ILab for Structural Neuropathology, RIKEN Brain Science Institute, Saitama, Japan

Muitiple system atrophy (MSA) is a disease entity, which includes different diseases such as
olivopontocerebellar atrophy, striatonigral degeneration and Shy-Drager syndrome depending on
their phenotype. Its pathological feature is glial cytoplasmic inclusion (GCI) in ologodendroglial
cells. Biochemical analysis revealed that GCI is composed of alpha synuclein, which also
accumulates as Lewy body in Parkinson disease. Regarding the function of alpha synuclein, we
studied on the interaction of alpha synuclein with MAP kinase pathway and revealed that alpha
synuclein affects the MAPK pathway and accelerates cell death and also reported alpha synuclein
degradation by serine protease neurosin. We have also established the transgenic mouse with
alpha synuclein in oligodendrocyte. In this talk I will present those works and review the recent
studies on MSA.

SY8-04 Pathogenesis of intracellular amyloid B -protein 42: A
novel therapeutic target in Alzheimer's disease

Yasumasa Ohyagi'

i Department of Neurology, Neurological Institute, Graduate School of Medical Sciences, Kyushu
University

Major therapeutic strategies of Alzheimer's disease (AD) are to inhibit amyloid & 3 -protein (A&
8) aggregation and promote extracellular A& 8 removal, because extracellular A& 8
neurotoxicity is thought to cause neurodegeneration. A& 8 vaccination and inhibitors of A& 8
aggregation are thus being developed. While, it has recently been suggested that intracellular A&
B is even more important than extracellular A& in AD pathogenesis. Because, i) the
pathogenic A& 8 species, A& 842, is accumulating in the neurons much earlier than
extracellular accumulation; ii) intracellular A& 8 42 causes neuronal apoptosis at far lower levels
than extracellular A& 8 42; and iii) neuronal loss but not plaque numbers correlates well with
dementia in AD. Recently, we have reported that intracellularly accumulating A& 42 directly
activates p53 promoter leading to p53 mRNA overexpression and apoptosis in vitro. Moreover,
Swedish mutant amyloid precursor protein (APP)-transgenic mice (Tg2576) and familial AD
mutant presenilin (PS) !-transgenic mice showed the degenerating neurons to be both A& f 42-
and p53-positive, and A& 8 42/pS3/TUNEL-positive neurons were also found in AD brain.
Intracellularly accumulating A& 842 is also reported to induce mitochondrial dysfunction and
synaptic pathology. Thus, cytosolic A& S8 42 accumulating neurons may be at high risk for
degeneration through p53-dependent apoptosis and mitochondrial/synaptic dysfunction, and
inhibition of A& 842 accumulation in cytosol may attenuate neuronal loss and progression of
AD. Since cytosolic A& 342 may be degraded by proteasome, activation of proteasome may
decrease the cytosolic A& 842 levels. Accordingly, we have established a system to search for
drugs that promote intraceflular A& 8 degradation, developing novel approaches for the cure of
AD.

§Y9-01 TRP channels and Nociception

Makoto Tominaga'?

'Section of Cell Signaling, Okazaki Institute for Integrative Bioscience, Okazaki, Japan, ZDept. of
Physiological Sciences, The Graduate University for Advanced Studies, Okazaki, Japan

Noxious thermal, mechanical, or chemical stimuli evoke pain through excitation of the peripheral
terminals called nociceptor, and many kinds of ionotropic and metabotropic receptors are
involved in this process. Capsaicin receptor TRPV1 is a nociceptor-spesific ion channel that
serves as the molecular target of capsaicin. TRPV1 can be activated not only by capsaicin but
also by noxious heat (with a thermal threshold >43°  C) or protons (acidification), all of which
are known to cause pain in vivo. Studies using TRPV1-deficient mice have shown that TRPV1 is
essential for selective modalities of pain sensation and for thermal hyperalgesia. One mechanism
underlying inflammatory pain which is initiated by tissue damage/inflammation and characterized
by hypersensitivity is sensitization of TRPVI. In addition to TRPVI, there are five
thermosensitive jon channels in mammals, all of which belong to the TRP (transient receptor
potential) super family. These include TRPV2, TRPV3, TRPV4, TRPMS and TRPAL. These
channels exhibit distinct thermal activation thresholds (>>52° C for TRPV2, >~34-38° C for
TRPV3, >~27-35° C for TRPV4, <~25-28° C for TRPMS8 and <17° C for TRPA1) and are
expressed in primary sensory neurons as well as other tissues. Some of the thermosensitive TRP
channels are likely to be involved in thermal nociception, since their activation thresholds are
within the noxious range of temperatures. TRPA! co-expressed with TRPV1 in small di

SY8-03 Arrested oligodendrocyte development in a
demyelinating disease model

Kazuhiro Ikenaka'

'Division of Neurobiology and Bioinformatics, National Institute for Physiological Sciences,
National Institutes of Natural Sciences, Okazaki, Japan

Demyelinating diseases are characterized by the degeneration/degradation of myelin membrane,
resuiting in an inefficient conduction along the axons and ultimately conduction block. However,
degencration/degradation of the myelin membrane is initially accc ied with remyelination by
the oligodendrocyte precursor cells (OPCs) present in the brain. During this initial phase there are
no apparent symptoms. Later at a certain point of disease progression remyelination is severely
affected, resulting in generation of naked axons and conduction block. It is critical to understand
how this inhibition of remyelination occurs. In this study we searched for any pathological signs
appearing before apparent demyelination in the mouse model for demyelination. This mouse
model is a trangenic (tg) animal harboring two extra copies of the myelin proteolipid protein
(PLP) gene. They form complete myelin until 2 months of age, after which myelin degeneration
starts, which is accompanied by remyelination. However, by 8 months most of the axons become
naked with little sign of remyelination. We d d that inefficient remyelination is not
caused by the deprivation of OPCs expressing Oligl, Olig2, and Sox10. Furthermore,
premyelinating oligodentrocyte was even present, suggesting that oligodentrocytes cannot form
intact myelin sheath due to a change in microenvironment. Thus, extrinsic mechanisms may
contribute to the defect in remyelination. During demyelination, microglial cells and astrocytes
become activated, and the environment may become inhibitory for oligedendrocyte to form intact
myelin.

SY8-05 Mechanism of axonal damage in axonal Guillain-Barré
syndrome after Campylobacter infection

Jun-ichi Kira!

'Department of Neurology, Neurological Institute, Graduate Schoo! of Medical Sciences, Kyushu
University, Japan

Campylobacter jejuni (Cjejuni) enteritis is frequently associated with an axonal variant of
Guillain-Barré syndrome (GBS}, in which the mechanism of axonal damage remains unknown.
We found that antibodies against C. jejuni DNA binding protein from starved cells (C-Dps) in
sera were significantly more common in C. jejuni-related GBS patients than healthy controls and
patients with other neurological diseases or C. jejuni enteritis. C-Dps was shown to specifically
bind to sulfatide, and its binding to the cell surface of nerve growth factor-differentiated PC12
cells dose-dependently induced leakage of lactate dehydrogenase, but not in a Schwann cell line,
S16. C-Dps injected to the rat sciatic nerves densely bound to the node of Ranvier, and induced
paranodal demyelination and ing of sodium ch Is at the nodes, which corresponded
to a significant decrease in the amplitude of compound muscle action potentials. Thus, direct
neurotoxic effects of C-Dps may contribute to axonal damage in C. jejuni-related GBS.

SY9-02 Lysophosphatidic acid involved in the initiation of
neuropathic pain

Hiroshi Ueda!

!Division of Molecular Pharmacology and Neuroscience, Nagasaki University Graduate School of
Biomedical Sciences

Following partial sciatic nerve ligation (PSNL), sustained chronic pain called neuropathic pain
(NP} is induced. NP is well characterized by abnormal pain such as hyperalgesia, and allodynia,
which causes burning pain even by the tactile stimuli in human. However, little is known of
molecular basis of mechanisms underlying such abnormal pain. From the background information
that many di with demyel ied with NP, we have focused on various
molecules possibly involved in injury-induced demyelination in relation to the mechanisms
underlying NP. We finally identified lysophosphatidic acid (LPA) as an initiator of neuropathic
pain by use of LPA!1 receptor knock-out mice. This abnormal pain was reproduced by a single
injection (i.t.) of LPA. Both PSNL and LPA injection caused demyelination at the dorsal root and
various gene expressions in dorsal root ganglion (DRG), and all of them were abolished in LPA1
KO-mice. Unique findings are that nociceptive responses through C-fibers (substance P neurons)
are lost in such NP models. This finding was supported by anatomical studies showing the loss of
substance P-like immunoreactivity in DRG and spinal dorsal horn in such models. LPA-induced
demyelination was also confirmed by SEM and TEM observation using co-cultured and ex vivo

ion are accc

DRG neurons is especially thought to be involved in nociception because it is reported to be
activated by ally isothiocyanate and cinnamaldehyde.

yelinated DRG . In such studies we observed LPA-induced sproutings and retraction in
demyelinating A-fibers and C-fibers, respectively. These findings may underlie the reorganization
of primary afferent innervation observed in NP.
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8Y9-03 Acid-sensing ion channel 3 (ASIC3) is capable of
transducing the tissue acidification caused by myocardial ischemia
into pain.

Junichi Yagi!, Mccleskey Edwin W.2

'Department of Integrative Physiology, Kyorin University School of Medicine, Tokyo, Japan,
2Vollum Institute, Oregon Health & Science University, Portland, USA

Chest pain that patients with coronary artery disease often experience (angina pectoris) is caused
by myocardial ischemia. Acid sensing ion channel 3 (ASIC3), which is highly expressed on the
cardiac afferents and most sensitive to pH drops among the ASIC family, has been proposed to
transduce the acidification caused by myocardial ischemia into electrical signals leading
nociception. However, this proposal requires that ASIC3 has certain kmenc properties to detect
the acidification, because occlusion of a coronary artery for several mi diat
tissue pH to just around 7.0 or 6.7 at the lowest. Furthermore, ASIC3 channels desensmze rapidly,
whereas the chest pain is persistent. Here, we report that the ASIC3 channels do indeed produce
a sustained current within the critical rage of extracellular pH between 7.4 and 6.7, which origins
from the so-called "window current” caused by overlap of the activation and inactivation curves
of ASIC3. Lactate, an anaerobic metabolite, enhanced the sustained current at pH 7.2 and 7.1, but
not at pH 7.0-6.8, probably due to its ability to chelate extracellular divalent ions. The pH
dependency of the sustained current in cardiac afferent neurons differs from that in the homomeric
ASIC3 channels, but it could be explained by co-existence of h ic ASIC3 and h ic
ASIC3-containing channels in the sensory neurons. These data indicate that ASIC3 would play a
central role in mediating the lactic acidosis of myocardial ischemia into pain.

SY10-01
Kozo Kaibuchi!
!Department of Cell Pharmacology, Nagoya University Graduate School of Medicine

Neuronal polarity and axon formation

Neurons are one of the most highly polarized cells, comprised of two structurally and functionally
distinct parts, axon and dendrites. However, it remains largely unknown how neuronal polarity is
established. We previously showed that collapsin response mediator protein-2 (CRMP-2) is
enriched in growing axon of cultured hippocampal neurons. The overexpression of CRMP-2
induces the formation of multiple axons, whereas truncated fragment of CRMP-2 or knockdown
of CRMP-2 by RNAI inhibits the formation of the primary axon. Thus, CRMP-2 appears to play
a crucial role in the determination of axon/dendrite fate and axon elongation. We have recently
found that CRMP-2 interacts with tubulin dimers to promote microtubule-assembly for axon
growth, and that CRMP-2 binds to Sra-1, an effector of Racl to regulate WAVE-dependent
reorganization of actin fil CRMP-2 links kinesin-1 to tubulin dimmers and Sra-1, and
participates in the Kkinesin-1-dependent transport of tubulin dimmers and the Sra-1/WAVE
complex to developing axons. We have also found that the PAR-6/PAR-3 complex and the
Akt/GSK-3b pathway are involved in neuronal polarization downstream of PI3-kinase. The PAR-
6/PAR-3 complex mediates the Cdc42-induced Racl activation through direct i ion with

SY9-04 Role of spinal microglia in the pathogenesis of
neuropathic pain

Makoto Tsuda!, Kazuhide Inoue!

IDepartment of Pharmacology, Graduate School of Pharmaceutical Sciences, Kyushu University,
Fukuoka, Japan

Neuropathic pain is a common and severely disabling state that affects millions of people
worldwide. This type of pain may be experienced after nerve injury or from diseases that affect
peripheral nerve fi . While the d theme in h on pathic pain has been to
understand the roles of neurons in the peripheral nervous system and the dorsal hom, there is a
rapidly growing body of evidence indicating that glia, especially microglia, in the spinal cord are
activated following nerve injury. However, until recently it remained an open question whether
activated microglia play a causal role in neuropathic pain behaviors. Here we will present recent
evidence that activated spinal microglia are the cause and key cellular intermediaries in the
pathogenesis of neuropathic pain. In activated mlcroglxa, P2X4 receptor, a ligand-gated cation
channel activated by ATP, is a required molecul P2X4 p (P2X4Rs) in the
spinal cord are upregulated exclusively in activated microglia after nerve injury. Blocking P2X4Rs
pharmacologically or reducing P2X4R expression molecularly leads to a reversal of nerve injury-
induced neuropathic pain. We will also show recent findings that fibronectin, an extracellular
matrix protein, causes an increase in the expression of P2X4Rs in glia and that an i in
the fibronectin expression in the dorsal horn was observed in neuropathic rats. Understanding of
how P2X4Rs are expressed and activated in spinal microglia following nerve injury may lead to
new strategies that may aid in the management of neuropathic pain.

8Y10-02 Protrudin induces process formation by promoting
membrane transport

Keiichi Nakayama!, Michiko Shirane!

"Department of Molecular and Cellular Biology, Medical Insititute of Bioregulation, Kyushu
University

The increase in cell surface area that accompanies neurite outgrowth requires a supply of
membrane components at the tips of the projections, but the underlying mechanisms of such
membrane transport are unclear. We have now identified a key molecule in this process:
protrudin. This protein is most abundant in neurons and in other cell types that extend projections.
Whereas protrudin is localized to the endoplasmic r lum and plasma membrane of resting
cells, it moves to the tips of processes via the trans-Golgi network during process formation.
Forced expression of protrudin induced process formation in neuronal and nonneuronal cells,
whereas inhibition of protrudin function resulted in suppression of neurite outgrowth. The atypical
FYVE domain of protrudin preferentiaily i with phosphatidylinositol 5-phosphate, and this
interaction is necessary for neurite extension. Protrudin also associates with Rabll and the t-
SNARE protein SNAP-25. These results suggest that, through its interaction with

STEF/Tiam! (Rac GEF) for axon growth. GSK-3b phosphorylates CRMP-2 and inactivates its
tubulin-binding activity. Akt appears to phosphorylate GSK-3b and inactivates its kinase activity,
thereby increasing non-phosphorylated active CRMP-2 which promotes axon growth. This time,
we summarize and discuss functions of these polarity molecules in regulation of neuronal polarity
and cytoskeleton.

SY10-03 Contact-dependent regulation of process arborization of
neurons and glia by DNER-Notch signaling

Mineko Kengaku', Mototsugu Eiraku', Jin Qing-Hua'

!Laboratory for Neural Cell Polarity, RIKEN Brain Science Institute

During CNS development, neurons and glia exchange signals through cell-cell interactions and
reciprocally control morphological and biochemical differentiation in stepwise processes. Notch
signaling is one of the most important mediators of such cell-cell interaction; it has been
implicated in fate determination of neural stem cells, astrocyte differentiation and dendritic
arborization of neurons. We have recently identified DNER (Delta/Notch-like EGF-related
Receptor) as a novel Notch ligand that is specificaily expressed in dendrites of CNS neurons. In
the developing cerebellum, DNER is strongly expressed in Purkinje cell dendrites, which are
tightly associated with radial fibers of Bergmann glia expressing Notch. DNER induces radial
fiber formation of Bergmann glia through activating Deltex-d dent Notch signali I would
like to discuss DNER-Notch signaling during contact-dependent regulation of process
arborization of neurons and glia in the CNS.

phosphatidylinositol 5-phosphate, protrudin functions as a tethering effector for the Rab-SNARE

system during vesicle fusion with the plasma membrane.

SY10-04 Role of Calcium-Regulated Local Protein Synthesis

Within Nerve Growth Cones

Kohtaro Takei'?, Yoshio Goshima'?

!Department of Molecular Pharmacology and Neurobiology, Yokohama City University Graduate
School of Medicine, Yokohama, Japan, 2CREST, Japan Science and Technology Agency,
Kawaguchi, Japan

The local mRNA translation has been recently shown to play an important role in developing
axons and/or dendrites in response to external signals. Nerve growth cones are known to contain
many kinds of mRNA, however, direct evidence of growth cone local protein synthesis has not
shown yet due to technical problem and its regulatory mechanisms is unclear. Since the regulation
of the intracellular calcium is required for proper neurite extension, we focused on the role of
eukaryotlc clongation factor-2 (eEF2), a protein translational factor known to be regulated by

ling. Immunocytochemistry revealed high expression of dephosphorylated ¢EF2 in
the extending growth cones of cultured DRG neurons. When calcium influx by KCl or ATP
stimulus caused neurite to retract temporally, the phosphorylation of eEF2 was transiently
increased within growth cones. These raised a possibility that local protein synthesis via ¢EF2 in
the growth cone may be involved in neurite extension since dephosphorylated eEF2
promotes protein translation. To determine the functional significance of growth cone ¢EF2 in the
neurite extension mechanisms, we employed a chromophore-assisted laser inactivation (CALI), a
method of acute and localized protein inactivation. CALI of ¢EF2 in growth cone resulted in
growth arrest of neurite. These findings provide the first direct evidence for an important role of
growth cone eEF2 in the regulation of neurite extension.




SY10-05 Signaling mechanisms of axon guidance molecules,
semaphorins

Manabu Negishi', [zumi Oinuma!, Hironori Katoh!

1Laboratory of Molecular Neurobiology, Graduate School of Biostudies, Kyoto University

Axon guidance represents a key stage in the formation of neuronal network. Axons are guided by
a variety of guidance factors, such as semaphorins, ephrins and netrin. Plexins are cell surface
receptors for semaphorin molecules, and their interaction governs axon guidance. We have found
that the Sema4D receptor Plexin-B1 directly stimulates the intrinsic GTPase activity of R-Ras that
has been implicated in p ing cell adh and neurite outgrowth. This activity required the
interaction of Plexin-B1 with Rndl a member of Rho family GTPases. Down-regulation of R-
Ras activity by the Plexin-B1-Rndl complex was essential for the Sema4D-induced growth cone

11, in hipp pal Thus, Plexin-B1 mediates SemadD-induced repulsive axon
guldance signaling by acting as a GAP for R-Ras. Expression of R-Ras GAP activity of Plexin-
B1 requires Rndl interaction and Sema4D binding. Cytoplasmic domain of Plexin-Bl has two
separated GAP domains, C1 and C2. Cl and C2 domains interacted each other, and Rndl
disrupts this interaction. On the other hand, Sema4D induced clustering of Rndl-bound Plexin-
Bl. Thus, Rndl opens the two R-Ras GAP domains of Plexin-B1, and Sema4D-induced receptor
clustering stimulates R-Ras GAP activity and neurite remodeling in hippocampal neurons. We
conclude that Plexins mediate semaphorin-induced repulsive signaling by novel activation
mechanism of R-Ras GAP.
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MS1-01 Expression and function of KCNQ channels in microglia .
Wang Bing!, Pannasch Ulrike?, Yoshiko Hatano!, Shunsuke Aoki’, Kettenmann Helmut?, Keiji
Wada?, Mami Noda!

"Lab. Pathophysiology, Graduate School of Pharmaceutical Sciences, Kyushu University,
Fukuoka, Japan, 2Department of Cellular Neurosciences, Max-Delbriick Center for Molecular
Medicine, D-13092 Berlin, Germany, *Department of Degenerative Neurological Diseases,
National Institute of Neuroscience, National Center of Neurology and Psychiatry, Tokyo 187-
8502, Japan

In the brain, neurons were shown to express various KCNQ subtypes except KCNQ4 by single
cell RT-PCR and immunocytochemistry (Brown et al., 2002). However, whether glial cells
express KCNQ channels is not yet known. Among glial cells, microglial cells were reported to
have HERG-like channel that is known to contribute to a slow component of M-type potassium
current. Therefore, we have performed electrophysiological characterization as well as
quantitative RT-PCR of M-like channel components in rat primary cultured microglia.
Quantitative RT-PCR analyses showed that microglia possess KCNQ5 and KCNQ3 abundantly
but express very low level of KCNQI, KCNQ2, and KCNQ4. The electrophysiological analyses
showed that outward currents activated by application of step pulses from holding potential of -60
mV to between -80 and +40 mV were dose-dependently inhibited by linopirdine, a KCNQ
channel blocker. On the contrary, a KCNQ channel opener, retigabine, increased the amplitude of

MS1-02 Structural insight of ifenprodil recognition by NR2B
amino terminal domain of NMDA receptor

Chian-Ming Low!, Fui-Mee Ng!

!Department of Pharmacology, Faculty of Medicine, National University of Singapore

NMDA receptors are involved in mediating excitatory synaptic transmissions in the brain and
have been implicated in numerous neurological disorders. The proximal amino terminal domains
(ATDs) of NMDA receptor constitute many modulatory binding sites that some may serve as
potential drug targets. There is little biochemical and structural data on the ATDs of NMDA
receptors as it is difficult to produce the functional proteins. An optimized method was established
in our laboratory to reconsti the insoluble recombi ATD of NMDA receptor NR2B
subunit (ATD2B) through productive refolding of 6xHis-ATD2B protein from inclusion bodies.
Circular dichroism (CD) and dynamic light scattering characterizations revealed that the
solubilized and refolded 6xHis-ATD2B adopted well-defined secondary structures and mono-
dispersity. More significantly, the soluble 6xHis-ATD2B could specifically bind its putative
ligands to saturation. These ligands bound to 6xHis-ATD2B with dissociation constants (KD) that
were within the range of the ICso values determined electrophysiologically. Mutating critical
amino acids contributing to ifenprodil binding (DIO1A, I1S0A, F176A and DIOIA/F176A)
reduced 6xHis-ATD2B KDs as compared to wild type 6xHis-ATD2B (2.3 to 5.5-fold).
D101A/F176A double mutant showed greater reduction in affinity (10.4-fold). D113, which was

outward currents both in cultured microglia and acutely dissociated glia in slice pr
The microglia activated by either LPS or high [K+]o and glutamate (1 mM) were more susceptible
to linopirdine and retigabine. b ytock 1 showed that KCNQS5 channels were
translocated to membrane in the LPS-activated microglia. The expression of TNF- o in microglia
was increased by high [K*]o and gl but was d by the addition of 10 uM
retigabine. These results indicate that KCNQ channels in microglia are more functional in
pathological condition and may contribute to neuroprotective effects of microglia.

MS1-03 Shank3 mediates interaction of PSD-95 and GluR1
AMPA receptor

Shigeo Uchino!, Hidenori Wada!, Yasuko Nakamura!, Takayoshi Uchiyama!, Moe Tsutsumi!,
Takae Hirasawa', Shinichi Kohsaka!

!Department of Neurochemistry, National Institute of Neuroscience, Tokyo, Japan

PSD-95 is a major scaffolding protein of the postsynaptic density and plays important roles in
neuronal development and plasticity. Previous studies showed that overexpression of PSD-95 in
hippocampal neurons enhanced postsynaptic clustering of AMPA receptors and maturation of
glutamatergic synapses. Since PSD-95 fails to directly interact with AMPA receptors, it has been
proposed that the anchoring molecules would exist between PSD-95 and AMPA receptors. In this
study, we searched for these molecules by yeast two-hybrid screening system and obtained
Shank3/ProSAP2 from mouse brain ¢cDNA library. Shank3 is a multidomain pretein containing
ankyrin repeats, an SH3 domain, a PDZ domain, a long proline-rich region, and a sterile alpha
motif. By using an extract prepared from cortical neurons, we demonstrated that the SH3-PDZ
domain of Shank3 directly interacted with PSD-95 and with GluR1 subunit of AMPA receptors.
In addition, mutational analyses revealed that GluR1 bound to the PDZ domain of Shank3 via its

not a molecular determinant of ifenprodil binding, had little effect on the KD when mutated (0.8-
fold compared to wild-type). Taken together, we provided strong evidences that our refolded
protein existed in a conformation capable of binding its putative ligands. This is the first report on
a functional recombinant ATD2B with a characterized KD. Support by NMRC/0581/2001 CML.

Keywords: NMDA, RECEPTOR, SUBUNIT, AMINO ACID, BINDING

MS1-04 Effects of a glial toxin fluorocitrate on extraceliular D-
serine contents in the medial prefrontal cortex of the rat

Sotaro Kanematsu!, Sumikazu Ishii', Asami Umino!, Naoki Yamoto', Yukichi HaraZ, Toru
Nishikawa!

1Section of Psychiatry and Behavioral Sciences Tokyo Medical and Dental University Graduate
School, Tokyo, Japan, 2Department of Biochemistry and Biophysics Tokyo Medical and Dental
University Graduate School, Tokyo, Japan

D-Serine is known to act as an endogenous co-agonist of the NMDA type glutamate receptor in
the mammalian brain. To understand the molecular and cellular basis of regulation of D-serine
signal, we have examined in the rat the possible participation of glial cells in the extracellular
release of D-serine with fluorocitrate (FC), which is a selective and reversible glial toxin, using an
in vivo microdialysis technique. Straight-shaped cellulose dialysis tubing was implanted into the
medlal prefrontal cortex (mPFC). Amino acids were quantified by high-performance liquid

aphy with fl ic detection. Intra- mPFC infusion of FC via the dialysis tubing
markedly reduced the ex 1lul ation of L-g to 20% of the control. This result
is consistent with the previous report and supports the inhibition of the glial function. The FC

C-terminal PDZ binding motif. To investigate the expression of Shank3 in cortical we

infusion also d d the prefrontal extracellular levels of D-serine by 20-30%, but increased

raised anti-Shank3 antibody and immunostained cortical neurons. The pattern of Shank3
immunoreactivity was strikingly punctate, mainly seen in the spines, and closely matched with
those of PSD-95. These findings indicate that Shank3 is colocalized with PSD-95 in the same
spines. Furthermore, when Shank3 and GluR1 were overexpressed in cortical neurons, they
formed complex in the spines. Together with the biochemical interaction of Shank3 with PSD-95
and GluRl1, these results suggest that Shank3 is important molecule to associate PSD-95 with
AMPA in 'y synap

MS1-05 Effects of MK-801 on the gene expression of serine
racemase and D-amino acid oxidase and on the D-serine levels in
rat brain

Atsushi Hashimoto!, Masanobu Yoshikawa!, Hidehiro Andoh2, Hiroshi Yano?, Hideo
Matsumoto?, Mitsuru Kawaguchi®, Tetsuo Oka'

'Department of Pharmacology, School of Medicine, Tokai University, Kanagawa, Japan,
2Department of Psychiatry and Behavioral Sciences, School of Medicine, Tokai University,
Kanagawa, Japan, 3Department of Pharmacology, Tokyo Dental College, Chiba, Japan

We have evaluated the acute effects of increasing doses of MK-801 (0.2-1.6 mg/kg) on the gene
expression of serine racemase and D-amino acid oxidase (DAO) in discrete brain areas of rats. We
have also investigated the effects of the chronic MK-801 administration on the gene expression of
serine racemase and DAO and on the D-serine levels. The acute administration of MK-801
produced a dose-dependent and drastic elevation in the gene expression of serine racemase in
most parts of the brain. In contrast, the acute administration of MK-801 (0.8 and 1.6 mg/kg)
caused a drastic decline in the expression of DAO mRNA in all the brain areas, whereas a slight
but significant increase in the expression of DAO mRNA was observed in the pons-medulla after
the administration of MK-801 (0.4 mg/kg). Following the chronic administration of MK-801 (0.4
mg/kg), the gene expression of serine racemase was significantly increased in almost all brain
areas, whereas no significant changes were found in the level of DAO mRNA in most parts of the
brain. In addition, the chronic administration produced a slight but significant increase in the
concentrations of D-serine in the cortex and striatum. These present findings suggest that the
upregulation of serine racemase and the elevation of the D-serine level after the MK-801
administration could reflect a compensation response of the serine racemase to antagonism of the
NMDA receptors by MK-801 and that serine racemase and DAO could play an important role in
the regulation of NMDA receptors via the D-serine metabolism.

those of glycine and taurine. The differential effects of FC on the extracellular contents of various
amino acids in the mPFC appears to deny the possibility that the FC-induced decrease in the
extracellular D-serine concentration is due to a non specific phenomenon. Moreover, the FC
infusion into the mPFC caused behavioral changes including sniffing and head bobbing. Together
with the observations that D-serine-like immunoreactivity is found in the glial cells and that
depolarization stimuli fails to produce an increase in the extracellular release of D-serine, the
present findings suggest that some glial cells in the mPFC may be involved in the control of the
extracellular concentrations of D-serine and in the behavioral expression.

MS1-06 Inhibition of nicotinic acetylcholine receptors by
dehydroepiandrosterone and its sulfate ester in adrenal chromaffin

cells and in Xenopus oocytes
Kenzo Kudo!, Eiichi Tachikawa!, Yukiko Kondo', Kenzo Mizuma!, Eiichi Taira'
Department of Pharmacology, School of Medicine, Iwate Medical University, Morioka, Japan

Steroids are known to be synthesized in the brain as well as in peripheral steroidogenic glands.
These brain-derived steroids are termed neurosteroids. Recent research revealed that neurosteroids
modulate neural excitability through interaction with neurotransmitter receptors and ion channels
via a rapid Dehydroepiandrosterone (DHEA) and its sulfate ester (DHEAS) are
abundant neuroactive neurosteroids. Physiological roles of these steroids in the brain have not
been still clarified. To evaluate whether these steroids dulate nicotinic D

responses, the short-term effects of the steroids on acetylcholine (ACh)-induced hol
(CA) secretion were investigated using cultured bovine adrenal chromaffin cells as a model of a
catecholaminergic neuron. Furthermore, the effects of these steroids on neuronal ACh receptors (
« 3&beta;4, ad&beta;2, a7) expressed in Xenopus oocytes were examined by voltage clamp
recordings. Our results were as follow. 1) DHEA and DHEAS concentration-dependently
inhibited CA secretion from the chromaffin cells evoked by ACh. The inhibitory effect of DHEA
on the CA inhibition was stronger than that of DHEAS. 2) DHEA at higher concentrations
inhibited K* (56 mM)-evoked CA secretion, but DHEAS did not affect it. 3) These steroids
inhibited ACh-induced Na* influx similar to the CA inhibition. 4) DHEA and DHEAS reduced
the ACh-induced inward currents on all of the expressed neuronal ACh receptors in a
concentration-dependent manner. These results suggest that DHEA and DHEAS inhibit the ACh-
induced CA secretion mainly due m the blockade of nicotinic ACh receptor. Our results further
indi that these ids may 1 nicotinic receptor-mediated responses, thereby
regulating neural excitability in the brain.
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MS2-01 ApolipoproteinA-| increases association of cytosolic
cholesterol with microtubules in rat astrocytes

Jinichi Ito!, Yuko Nagayasu', Kheirollah Alireza’, Shinji Yokoyama!

!Department of Biochemistry, Cell Biology, and Metabolism 1, Nagoya City University, Nagoya,
Japan

Apolipoprotein (apo) A-I stimul location of caveolin-1, protein kinase C & and newly
synthesized cholesterol to the cytosolic lipid-protein particle (CLPP) fraction in the cytosol of rat
astrocytes (J. Biol. Chem., 277, 7929-7935, 2002, J. Biol. Chem., 277, 44709-44714, 2002 and J.
Lipid Res., 45, 2269-2276, 2004). In this work, we i igated the i ion of CLPP-related
proteins such as caveolin-1 and protein kinasae C o or CLPP-related lipids with cytoskeletons in
order to understand intracellular cholesterol trafficking. Paclitaxe) (taxol), a drug to fix
microtubules, suppressed partly apoA-l-mediated release of lipids such as cholesterol,
sphingomyelin and phosphatidylcholine in rat astrocytes, suggesting that the microtubules
regulate the intracellular cholesterol trafficking to link to assembly of cellular lipids to apoA-I-
HDL. The iation of cytosolic lipids, lin-1 and protein kinase C a with the reconstituted
microtubule-like filaments (tMT) was increased much more in the cytosol prepared from rat
astrocytes stimulated with apoA-1 for 5 min than that from the cells without apoA-! stimulation.
The increase of this association by apoA-l was suppressed by scaffolding domain-peptide of
caveolin-1. Under the condition to depolymerize microtubules, the binding of cytosolic caveolin-1
with protein kinase C or a-tubulin was enhanced in the cytosol fraction of the cells stimulated
with apoA-I for 5 min. These findings suggest that apoA-1 upregulates the association of CLPP
and microtubules through cytosolic caveolin-1 to induce apoA-I-mediated cholesterol release.

MS2-03 Neuronal differentiation is promoted by arginine
methylation of RNA-binding proteins

Shingo Miyata!, Yasutake Mori!2, Tatsuji Fujiwara'2, Tsuya Taneda!?, Hiroaki Okuda'?,
Masahiko Nishimura!2, Masaya Tohyama!2

Department of Anatomy and Neuroscience, Gradnate School of Medicine, Osaka University,
Osaka, Japan, 2The 215t Century COE Program, Tokyo, Japan

Protein methylation is a post. lational modifi that can potentially regulate
signal transduction pathways in a similar manner as protein phosphorylation. However,
phosphorylation has mainly d in signal transduction so far. The nervous system has long
been recognized to be sensitive to levels of methylation, as diets poor in folate and vitamin B12
required for AdoMet production cause demyelination, but the physiological rel ¢ of this
modification remains unknown. Moreover, recently study of Cimato et al (J. Cell. Biol. 138, 1089-
1103, 1997) have implied that protein methylation could medlate neurite outgrowth of PC12cells

by nerve growth factor (NGF), but the lecul: h ) . Protein
methylation occurs on the polar group of amino acids, like arginine and lysine residues, and the
carboxyl-termini of proteins, like small G-proteins. Recent progress in the identification of

MS2-02 Feeding behavior of NPY-Y1 knock out mice

Takeshi Niki!, Tomohiro Shiiya!, Tsuyoshi Y: hi!, Katsuhiro Uray !, Akio Mitomi!,
Ayumi Hasegawa’, Hiroshi Higuchi'

IDiv. of Pharmacol., Course for Mol. Cell. Med., Niigata Univ. Grad Schl. of Med. Dent. Sci.
Niigata, Japan

NPY is a potent agent for feeding. Besides NPY, many orexigenic neuropeptides, such as AgRP,
and anorexigenic neuropeptides, such as «-MSH, a POMC gene product, also participate in
central regulation of feeding. At least 6 NPY receptor subtypes (Y1-6) have been identified in
mice. Y1 and Y5 receptors are involved in positive feeding regulation in hypothalamus. To
clarify the role of Y1 receptor on feeding, feeding behavior of Y1-KO mice and gene expression
of feeding-related neuropeptides were studied. Body weight and food intake were measured and
brains were dissected to perform RT-PCR. From 4 to 40 weeks old, body weight of both male
and female Y1-KO mice was increased twice as much as that of wild type. From 40 weeks old,
body weight of male Y1-KO mice did not increase to be the same level of the wild type. In
contrast, body weight of female Y1-KO mice was kept higher until 69 weeks. Food intake was
higher in male Y1-KO mice from 4 to 40 weeks old and was within the normal range at the older
age. In female Y1-KO, food intake was not changed except for that at 17 weeks old. Because
NPY is an orexigenic peptide, gene expression of other orexigenic/anorexigenic peptides might
change in Y1-KO mouse hypothalamus. To test this hypothesis, we evaluated gene expression of
those peptides by RT-PCR. POMC mRNA expression was decreased in male Y1-KO mouse
hypothalamus but not other peptide mRNA such as AgRP. Because «-MSH, a melanocortin
receptor agonist, which is derived from POMC protein, can decrease the feeding behavior,
increase in body weight in Y1-KO mice was partly due to augmented feeding, which resulted
from diminished expression of POMC gene.

MS2-04 Regulation of Ca?*/calmodulin-dependent protein kinase
| 82 by the sequential autophosphorylation mechanism

Shiho Hirai!, Yasuhito Naito!, Yasuharu Sasaki'

'Lab. pharmacology, Sch. Pharmac. Sci., Kitastato Univ,Tokyo,Japan

Ca**/calmodulin-dependent protein kinase (CaMK) is known to mediate signals associated with
elevation of intracellular Ca?*. CaMKi&beta;2 belongs to a family of CaMKI (a ,&beta;, v )
which is used to fully activate via phosphorylation by an upstream CaMKI kinase (CaMKK). We
have already demonstrated about CaMKI&beta;2 specific inactivation mechanism which is
Ca’*/CaM independent phosphorylation within calmodulin binding domain (Thr304).
Autophosphorylation of Thr304 prevents Ca2*/CaM complex from binding to CaMKI&beta;2,
and decrease its activity.Here we report the indefication novel phosphorylation sites of
CaMKI&beta;2. CaMKI&beta;2 was phosphorylated at Thr171 located in the activation loop by
CaMKK like CaMKla, then CaMKl&beta;2 appears to be maximal activity in vitro.
Replacement of Thr171 with Ala or Asp prevented phosphorylation and activation by CaMKK
and the latter replacement also led to partial activation even in the absence of CaMKK. The
ylation at Thr171 occurred in to a Ca?* ionoph ionomycin, within 1min in

1ol

PRMTs (protein arginine N-methyltransferase) provides a clue for analyzing physiological roles
of protein arginine methlation. And, many RNA-binding proteins, which are abundant in brain,
exist RGG and/or RXR motifs which are methylated arginine residues. So, we hypothesize that
translational control is affected by PRMTs catalyzed methylation of RNA-binding proteins and
arginine methylation is one of the regulatory factors of signal transduction during neurite
outgrowth. In this study, to clarify the t for PRMTs d neurite outgrowth, we
used methyl-thioadenosine (MTA, a methylation inhibitor) and GFP-fusion RGG repeat protein.

CaMKI B 2 transfected cells. Thr304 was phosphorylated at a slower rate and the phosphorylation
occurred after 5 min from stimulation. CaMKI B 2 activated by CaMKK lost most of its activity
with incubation in the absence of CaZ* while the enzyme which was not phosphorylated at Thr171
decreased much milder. The activity of the mutant with substitution of Thr304 to Ala partially
decreased in the same condition. These indicate that CaMKI 8 2 has additional phosphorylation
site as well as Thr304 to inhibit the activity following activation. These results suggest that this
auto-regulatory mechanism ensure the rapid activation and inactivation of CaMKI 8 2 in response
to i llular CaZ* level.

And we examined effects of arginine methylation in RNA-binding p for signal d
and mRNA stabilities during neurite outgrowth.

MS2-05 Regulation of intracellular localization of Cyclin-
dependent kinase 5 (Cdk5) activators p35 and p39 by
myristoylation

Akiko Asada!, Masaki GohdaZ, Nobuhiro HayashiZ, Mari Yamada!, Taro Saito!, Shin-Ichi Hisanaga!
IDepartment of Biiologicat Sci Tokyo Metropolitan University, 2Institute for Comprehensive
Medical Science, Fujita Health University

CdkS5 is a Pro-directed Ser/Thr kinase. Mice lacking Cdk5 exhibit a disrupted cortical lamination
pattern, suggesting that CdkS is involved in the | migration in the developing mouse brain.
CdkS has also been implicated in the pathological d ion of neurons. These mean the
regulation of CdkS activity is important for whole life. Cdk3 is activated by association with a
neuron-specific activator p35 or p39. According to the expression pattern in the brain and
phenotypes of mice lacking respective genes, they are supposed to have different functions.
Moreover, p35 and p39 double KO mouse showed the same phenotype as Cdk5 KO mouse,
indicating that their functions are complementary. Their amino acid sequence homology is 57%
with a high similarity at the Cdk5 binding C-terminal region and the N-myristoyl consensus
sequence at the N-terminal. It is not clear what difference between p35 and p39 determines their
distinct function. I ular locali is imp for CdkS activities and would be a key
issue for understanding the functional differences between them. We were interested in the
myristoylation signal as a factor to determine it. The expression constructs of p35 and p39 for
both wild type and G2A mutant (Gly-to-Ala mutation at the second amino acid) with myc-tag at
the C-terminal site were generated and transfected into COS-7 cells. [H3]myristic acid
incorporation and celluar localization were d Mynstoylanon was occurred only in wild
type p35 and p39 but not in G2A I py showed the G2A
mutants of p35 and p39 have the tendency to translocate into nuclei with a different manner.
These results suggest the presence of the different i llular localizati h between
p35 and p39.

MS82-06 The FcR 7 / Fyn signaling cascade is critical in brain
during cuprizone-induced demyelination and myelination

Chika Seiwa!, Kayoko Tanaka?, Risa Sakai', Masum Akitai?, leoakl Asou!

Tokyo Metropolitan Institute of G logy, Tokyo, Japan, 2 Medical Schoot,
Japan

Inclusion of cuprizone (bis-cyclohexanone oxaldihydrazone) in the diet of mice produces a
massive demyelination, when cuprizone was removed from the diet, remyelination was initiated.
Previously we have shown that signaling via FcRy indices the Fyn-MBP cascade for
myelinogenesis. To elucidate whether FcR v and Fyn signaling cascade are also involved in the
process of d jon and yelination, we used FcR v /Fyn doubly deficient mice, and mice
were fed a diet containing 0.2% cuprizone for 3 weeks or 5 weeks, and then a normal diet for 2
weeks. Firstly, we examined total and phosphorylated MBP expression, because MBP is the major
phosphoprotein of central nervous system myelin. Afetr 3 weeks of exposure to cuprizone,
phosphorylated MBP is remarkably decreased in normal control mice and after 7 weeks of
recovery in normal diet, phosphorylation of MBP levels were near the normal. However,

hosphorylated MBP p did not change in the mutant mice. In additon, after the
recovery, the phosphorylation of MBPs were still profoundly depressed.

These results suggest that MBP phosphorylation may be involved in the process of demyelination
and / or remyelination.

Acknowledgment: We thank Dr.T.Takai, Dr.T.Yagi for providing materials.




MS3-01 Changes in expression of neurotrophic factors by
nicotine in cultured astrocytes

Hirotaka Oikawa', Noritaka Nakamichi!, Syunsuke Katou!, Yukio Yoneda!

ILaboratory of Molecular Pharmacology, Kanazawa University Graduate School of Natural
Science and Technology, Kanazawa, Ishikawa, Japan

This study was aimed at investigation of mechanisms underlying signaling mediated by nicotinic
acetylcholine receptors (nAChRs) in cultured rat neocortical astrocytes. nAChRs are composed of
heteromeric assemblies of at least eight alpha subunits (@ 2- « 9) and three beta subunits (8 2- 3
4), while « 8 subunit is absent from mammals. Cortical astrocytes were incubated with fluo-3 AM
for determination of intracellular free Ca* on fluorescence image analysis. Astrocytes were
exposed to nicotine at different concentration from 10 to 1,000 u M, followed by determination of
the number of cells with high fluorescent intensity 2 min later. The exposure to nicotine led to an
increase in the number of cells with high fluorescence intensity in cortical astrocytes. This

MS3-02 PGE?2 modulates the hippocampal neuron loss induced
by kainic acid

Takako Takemiya!?, Kiyoshi Matsumura®, Michiyo Maehara?, Satoshi Uematsu’, Kyoko
Suzuki?, Hiroko Sugiura?, Shizuo Akira®, Kanato Yamagata?

IDepartment of Physiology, Tokyo Women's Medical University, Tokyo, Japan, 2Department of
Neuropharmacology, Tokyo Metropolitan Institute for Neuroscience, Tokyo, Japan, 3Faculty of
Information Science and Technology, Osaka Institute of Technology, Osaka, Japan, *Central
Clinical Laboratories, Tokyo Women's Medical University, Tokyo, Japan, SDepartment of Host
Defense, Research Institute for Microbial Diseases, Osaka University, Osaka, Japan

Neurons and astrocytes form intimate networks in the brain. In responding to neuronal activity,
astrocytes release glutamate, leadmg to increases in neuronal Ca?* levels. Prostaglandin (PG) E2
has been implicated in the Ca?* -dependent glutamate release in astrocytes, suggesting that PGE2
is important in the neuron-astrocyte signalling pathway. In neurological diseases, including

increase by nicotine was significantly prevented by the addition of the w432 t ic
subtype specific antagonist dihydro- § -erythroidine and the «7 homomeric subtype specific
antagonist methyllycaconitine, respectively. Cortical neural preparations were exposed to nicotine
for 8 h, followed by further exposure to hydrogen peroxide at 100 x M for 6 h and subsequent
determination of cell survivability on MTT colorimetric assays. The prior exposure to nicotine
significantly attenuated cell death induced by subsequent hydrogen peroxide in cortical neural
preparations. Cortical astrocytes were exposed to nicotine at different concentrations up to 1,000
1 M for 8 h, followed by detection of mRNA for different neurotrophic factors on RT-PCR. The
exposure to nicotine induced a marked increase in expression of various neurotrophic factor
mRNA in cultured cortical astrocytes. These results suggest that nAChRs may be functionally
expressed by rat neocortical astrocytes to induce expression of different neurotrophic factors.

MS3-03 Activity-dependent interaction between axons and
astrocytes promotes CNS myelination

Tomoko Ishibashi!, Philip R Lee!, R. Douglas Fields'

'NIH/NICHD, Nervous System Development

Previous work from our lab has demonstrated that activity-dependent release of ATP and
adenosine from premyelinated axons activates purinergic receptors on myelinating glia and
regul their develop and myelination in response to action potential firing. Here we report
a new h of activity-dependent regulation of myelination mediated by astrocytes.
Release of ATP from premyelinating axons firing action petentials causes release of the cytokine
LIF, which acts on oligodendrocytes at the premyelinating stage to promote differentiation and
increase myelination. Measurements of conditioned medium show that LIF is released from
astrocytes in culture in response to ATP receptor activation. Release of LIF from astrocytes
grown on DRG axons was also induced by stimulating action potential firing with electrical
pulses, and LIF release was inhibited by electrical stimulation in the presence of apyrase, an
enzyme that rapidly degrades extracellular ATP. Levels of LIF mRNA were increased in
astrocytes stimulated with ATP receptor agonists or grown on axons stimulated to fire action
potentials. This process occurred only after oligodendrocyte progenitor cells (OPCs) have
matured to the Ol positive stage. ATP treatment of O1 positive OPCs in co-culture with DRG
neurons increased the number of MOG positive oligodendrocytes 7 days after ATP treatment, and
increased the number of MOG positive myelin profiles counted after 14-21 days. These results
involve astrocytes in the activity-dependent regulation of myelination, and provides an
explanation for the unexpected myelin deficits reported in GFAP deficient mice and LIF deficient
mice.

MS3-05 Glia-to-vascular communication mediated by
extracellular ATP

Schuichi Koizumi!, Kayoko Fujishita!, Kazuhide Inoue?

IDiv. Pharmacol., Natl. Inst. Hlth Sci., Tokyo, Japan, 2Dept. Mol. System Pharmacol., Grad. Sch.
Pharmaceut. Sci., Kyushu Univ., Fukuoka, Japan

Recent accumulating evidence show that glial cells especially astrocytes have active mles to
modulate synaptic transmission. They respond to various s or ical
stimuli, and release various diffusible molecules that function as the astrocyte-to-astrocyte and
also the astrocyte-to-neuron mediators. We previously showed that astrocytes release ATP in
response to various stimuli and form intercellular Ca2* wave that even invaded into adjacent
neurons, resulted in dynamic regulation of synaptic transmission. Astrocytes surround not only
synapses but also vascular walls using astrocytic endfeet. In this study, we show that the
extracellular ATP-dependent Ca®* wave also travels into astrocytic endfeet where P2Y2 receptors
are present. P2 receptors are also present in vascular walls including brain pericytes and vascular
smooth muscle cells, and activation of these P2 receptors could modulate vascular tones. We
demonstrate that astrocytes regulate vascular function via (1) a dynamic communication by
extracellular ATP and (2) through a molecule(s) that is upregulated by P2Y2 receptor-mediated
signals in astrocytic endfeet.

ileptic sei this signalling pathway may be accelerated, leading to increases in neuronal
C 2+ levels and neuronal cell death. Here we investigated the source and the effect of PGE2 on
neuron-astrocyte signalling in vivo using hippocampal microinjection of kainic acid (KA).
Following the microinjection of KA, the concentration of hippocampal PGE2 showed a delayed
continuous elevation. We also observed CA3 pyramidal neurons were completely Jost in the
ipsilateral side. As cyclooxygenase-2 (COX-2) selective inhibitor, NS398 completely blocked the
elevation of PGE2 and decreased neuron loss significantly, the delayed neurotoxicity may be
mediated by a sustained increase of PGE2 that was produced by COX-2. Then, we investigated
the expression and regulation of PGE2 synthase, mPGES-1, in the brain. mPGES-1 was induced
by KA in vascular endothelial cells, but not in either neurons or astrocytes. Using mPGES-1
knockout mice (mPGES-1 (-/-)), we are currently studying whether mPGES-1 is involved in the
regulation of in vivo astrocyte-neuron signalling.

MS3-04 SemadD implicated in NGF-dependent neurite outgrowth
Mizue Takahara!, Shinobu lnalgakil

!Group of Neurobiolpgy, School of Allied Health Science, Osaka University Faculty of Medicine,
Osaka Japan

Semaphorins were primarily found as repulsive molecules that retract growing axons. However,
these also functions as attractive factors to grow axons depending on neuron types or
developmental stages. For example, we previously found that SemadD stimulated axonal
outgrowth of embryonic dorsal root ganglion (DRG) neurons in stead of retraction. Sema4D
(84D) acted as an attractive cues in a nerve growth factor (NGF)-dependent manner in these
neurons, since antibody to NGF blocked its action. In this study we investigate whether S4D
itself activates NGF receptor, TrkA or it stimulates NGF-triggered activation of TrkA, by using
HEK 293T cells transfected with trkA and/or plexinBl. We found that S4D accelerated NGF-
induced activation of TrkA when cells were transfected with trkA and plexinB1, but did not when
cells were transfected with trkA alone. Furthermore, we found that PlexinB1 is associated with
TrkA, but not TrkB, suggesting that S4D could enhance NGF-signaling, but not BDNF signaling.
Since S4D activates RhoA small GTPase via PlexinB1 and PDZ-containing RhoGEF (Hirotani et
al., 2002), however it is not clear how Sema4D-plexinBlsignalinga associate with NGF-TrkA
signalings. We will further investigate whether TrkA associating with plexinB1 is involved in
neurite outgrowing action of 84D in relating to Rho small GTPase family in the DRG neurons,

MS3-06 Tissue distribution and functional analysis for contactin
associated protein 4 (Caspr4) in central nervous system

Toshitaka Futagawa!, Shigeru Oiso!, Takehiko Miura!, Sawako Horai?, Kazutada Watanabe?,
Yasuo Takeda!, Katushi Yamada'

IDepartment of Clinical Pharmacy and Pharmacology Graduate School of Medical and Dental
Sciences, University of Kagoshima, Kagoshima, Japan, 2Department of Environmental
Toxicology Graduate School of Agriculture, Tokyo University of Agriculture and technology,
Tokyo, Japan, *Department of Bioengineering Nagaoka University of Technology, Niigata, Japan

Contactin associated protein 4 (Caspr 4) is a member of the Caspr family that contains five
molecules so far identified in mammals. Among these molecules, Caspr | and Caspr 2 have been
well characterized as key molecules that are functionally related to the formations of paranodal
and juxtaparanodal junctions of both central and peripheral myelin, respectively. In contrast with
them, the roles of Caspr 3, 4 and 5 have not been well characterized yet. In this study, we focused
on Caspr 4, and tried to characterize its tissue distribution and molecular interactions especially in
the intracellular region. To characterize the aspect of its expression, we generated a polyclonal
antibody against human Casprd, and we found that Caspr4 was dominantly expressed in the
central nervous system. The expression level was up-regulated after birth and kept in high level
in adult. Moreover, Caspr 4 was subcellularly localized in synaptosome, Golgi, ER and plasma
membrane. In the previous study, we screened human adult brain ¢DNA library to identify the
molecules that interact with Caspr 4 intracellular domain by using Yeast two-hybrid system, and
we found that Ligand of Numb protein X2 (Lnx2) was a candidate which functionally interacted
with PDZ binding motif of Caspr 4. Lnx2 contains a Ring finger domain, four PDZ' domains and
the class 11 PDZ binding motif at the C-terminal portion. According to the results from GST-pull
down assay, we found that the intracellular region of Caspr 4 bound to either one of four PDZ
domains of Lnx2. We have been currently performing the immunocytochemical and molecular
biological analyses to investigate their functional interactions on the mechanisms of cell signal
transduction.
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MS3-07 Cystatin F mRNA expression in spontaneous chronic
late-onset demyelination animal model

Ma Jianmei'*?, Kenji Tanaka', Kazuhiro Ikenaka!

‘division of neurobiology and bioinformatics, national institute for physiological science,
Okazaki, Japan, 2Department of anatomy, Dalian medical university, Dalian, China

Cystatin F is.a type cystatin that has being discovered recently, and is one of the endogenous
papain-like cathepsin inhibi which have high affinity with cathepsin L. In normal tissue
cystatin F mRNA expression was found in lymphoid organs, such as thymus, spleen, and lymph
nodes. In pathological conditions, its expression was detected in some kinds of tumor cells. Till
now, however, there are no reports about the expression of cystatin F in the central nervous
system. In our laboratory, by the cDNA microarray analysis, about 6 folds higher expression of
cystatin F mRNA was found in the brain of sp chronic lat t demyeli disease
animal model produced by over io of the proteolipid protein gene. By in situ hybridization
study, the expression of cystatin F was detected in the white matter of model mice, but not in the
wild type mice. By further detailed study, we found that cystatin F is mainly expressed in
microglial cells, which have been found to be activated according to the previous studies, not in
astrocytes or oligodendrocytes. In other dysmyelination disease animal models, like jimpy or
shiverer mice, no expression of cystatin F was found in the brain by in situ hybridization method.
Thus, the expression of cystatin F mRNA may be the feature of demyelinating diseases and

involved in the d linating process through the activated microglial cells.

MS4-02 Multipie candidate genes analysis identifies a -synuclein
as a susceptibility gene for sporadic Parkinson's disease

Ikuko Mizuta!, Wataru Satake!, Akira Oka?, Hidetoshi Inoko?, Mitsutoshi Yamamoto?, Nobutaka
Hattori?, Miho Murata®, Tatsushi Toda'®

IDivision of Clinical Genetics, Department of Medical Genetics, Osaka University Graduate
School of Medicine, Osaka, Japan , 2Department of Molecular Life Science, Tokai University
School of Medicine, Kanagawa, Japan, *Department of Neurology, Kagawa Prefecture Central
Hospital, Kagawa, Japan, "Department of Neurology, Juntendo University School of Medicine,
Tokyo, Japan, *Department of Neurology, Musashi Hospital, National Center of Neurology and
Psychiatry, Tokyo, Japan, ®Core Research for Evolutional Science and Technology, Japan
Science and Technology Agency, Saitama, Japan

MS4-01 Altered bHLH gene expression in cortical cells by A 8
and its role in cell death
Yoko Uchida!, Fujiya Gomi'

!Gene Exp RG, Tokyo M Li

P

Institute of Gerontology

Neurogenesis is enhanced in AD or a mutant APP ic mouse hipp p However, A
B action on neural stem cells has been controversial: impairing vs. promoting neuronal
dlfferentlatlon of cultured neural stem cells. Mashl is a bHLH factor, which is involved in

Up lation of Mash1 has been documented in adult hippocampus after
ischemia or in status epilepticus, however, its regulation in AD has not known yet. Here we have
d d the up-r of Mashl and down-regulation of Olig2 in cerebral cortical
cultures treated with A 3. Mashl was expressed in nestin-positive immature cells but was rarely
expressed in postmitotic neurons in the cerebral cortical culture. Majority of Mashl-positive cells
in the cortical culture co-expressed Olig2. A B increased in the proportion of Olig2-negative/
mashi+ cells, which are not labeled with the cell markers of neurons, astrocytes or
oligodendrocytes. These results indicate that A 8 1-42 may alter the gene expression of Mashi
and Olig2 in immature cells, possibly neural stem cells. Misexpression of Mashl in neurosphere
cells enhanced neural differentiation in the presence of EGF/FGF2, but it accelerated cell death in
the absence of EGF/FGF2. The growth factor deprivation altered the expression of bHLH factors
in neurosphere cells: the up-regulation of Mashl and the down-regulation of Olig2. This mimics
the alteration of Mashl and Olig2 expressions in immature cells in A  -treated cortical cultures,
suggesting that A 8 may alter the bHLH gene expression in neural stem cells to undergo cell
death.

MS4-03 Selegiline potentiates effects of donepezil on cognitive
impairment induced by amyloid beta (25-35)

Hiroko Tsunekawa'-, Yukihiro Noda'?, Wang Dayong!, Akihiro Mouri', Toshitaka Nabeshima!
Department of Neuropsychopharmacology and Hospital Pharmacy, Nagoya University Graduate
School of Medicine, Nagoya, Japan, 2Institute of Research and Development, Fujimoto
Pharmaceutical Corporation, Osaka, Japan, *Division of Clinical Science in Clinical Pharmacy
Practice, Management and Research, Faculty of Pharmacy, Meijo University, Nagoya, Japan

Selegiline, which is an irreversible inhibitor of monoamine oxidase B and is used as the
therapeutic drug in Parkinson's disease, has been demonstrated to have potential cognitive-
improving effects on Alzheimer's disease (AD) under the tr ent with a choli inhibi

(ChE -1}, donepezil. To conf irm such clinical events, in this study, we investigated whether the co-

ion of dc

Parkinson's disecase (PD), one of most common human neurodeg ive di is
characterized by loss of d inergic in sut ia nigra of midbrain. PD is a complex
disorder, with multiple genenc and envil 1 factors infl g disease risk. To identify
causative genes for sporadic PD, we performed case-control association studies of 267 single
nucleatide polymorphisms (SNPs) in 122 candidate genes. Of the 267 SNPs tested, rs7684318 in
a -synuclein (SNCA), a major component of Lewy bodies (pathological hallmark of PD), showed
the strongest association with PD (p=5.0X 10"1%). Linkage disequilibrium (LD) analysis by using
29 SNPs in the 430 kb region around rs7684318 revealed that the entire SNCA gene is in a single
LD block (D'>0.9) spanning about 120 kb. Within this LD block, six SNPs including rs7684318
were in a tight LD group (r2>>0.85) and most strongly associated with PD (p=2.0 X 109-1.7 X 10"
1), Haplotype association analysis did not show lower p-values than a single SNP. Allele C of
157684318 was positively associated with PD, more strongly in recessive mode! than in dominant
model. Real-time RT-PCR analysis in relation to rs7684318 genotypes showed that SNCA
expression level tended to be lower in CC than in CT and TT in lymphoblastoid cells and brain.
These demonstrate that SNCA is a definite y gene for sporadic PD and suggest that
low expression of SNCA also has a relation to etiology of the disease.

MS4-04 The role of galectins during goldfish optic nerve
regeneration

Tomoko Kur 12 Mikiko Nagashima'-2, Kazuhiro Mawatari!, Satoru Kato?

Dept. Lab. Sci., Grad. Sch. Med., Kanazawa Univ., Kanazawa, Japan, 2Dept. Mol. Neurobiol.,
Grad. Sch. Med., Kanazawa Univ., Kanazawa, Japan

The mammalian central nervous system (CNS) neurons fail to regenerate after lesions, whereas
the lesions of fish CNS neurons are followed by successful recovery. We have investigated this
recovery mechanism of goldfish-optic nerve as a model system of CNS regeneration.

Galectin is a S -galactoside binding lectin and it is identified at least 14 subfamilies. The
molecule is expressed by neural and nonneural cells intracellularly (cytoplasm and nucleus) as

well as extracellularly (plasma membrane and extracellular space). Recently, galectin-1 has been
shown to promote axonal elongation in peripheral nervous system, however, it is unclear

whether galectins implicate in the CNS regeneration. Therefore, we studied effects of galectins on
axonal regeneration after goldfish optic nerve transection. We cultured goldfish retinal explants
in L-15 medium and added recombinant galectin-1 (oxidized form) into the medium for 5 days.
The goldfish optic nerves had been injured 5 days previousty. Compared with control retinal
explants which were not treated with recombinant galectin-1, the neurite outgrowth was enhanced
by recombinant galectin-1. We further investigated immunohistochemical localization of galectin-
1 in goldfish retina. Positive immunoreactivity of galectin-1 in the retina was seen in the ganglion
cells and inner nuclear layer during optic nerve regeneration. Thus, galectin-1 seems to involve
in some roles for the optic nerve regeneration process. We are now in progress to isolate a cDNA
fragment for goldfish galectin-1, and to further investigate the levels of galectin-1 mRNA and
cellular focalization of galectin-1 mRNA after optic nerve transection.

| with selegiline showed the synergistic cognitive-improving effects in
an animal model of AD. Either donepezil (0.1 mg/kg) or selegiline (3 mgkg) improved the
cognitive deficits induced by intracerebroventricular injection of amyloid beta (25-35) (A 8) in
the Y-maze and conditioned-fear learning, whereas selegiline (3 mg/kg), but not donepezil (0.1
mg/kg), improved the deficit of the novel-object recognition task in A § -treated mice. Co-
administration of donepezil (0.05 mg/kg) with selegiline (1 mg/kg), significantly improved the
deficits in those tests at the non-effective dose by themselves, indicating synergistic cognmve-
improving effects. Such improved effects were antagonized by pretr with scopol a
muscarine receptor antagonist, or haloperidol, a dopamine receptor antagonist. Furthermore, co-
administration of donepezil (0.05 mg/kg) with selegiline (! mg/kg) significantly recovered the
decreased level of total glutathione in the frontal cortex, and the level of oxidized glutathione was
not changed by any treatments. These results suggest that 1) selegiline can potentiate the effect of
donepezil to ameliorate the cogmtlve deficits in AD, 2) such synergistic effect is mediated
hrough both cholinergic and dop gic systems, and 3) selegiline in combination with
donepezil can protect neurons in the frontal cortex from oxidative stress elicited by A 8.

MS4-05 Effects of CICR on interleukin-1 8 -associated adenosine

releases in mouse hippocampus

Zhu Gang'-2, Motohiro Okada?, Shukuko Yoshida®3, Fumiaki Mori', Koichi Wakabayashi',
Sunao Kaneko?

Department of Neuropathology, Institute of Brain Science, Hirosaki University School of
Medicine, Hirosaki, Japan, 2Department of Neuropsychiatry, Hirosaki University School of
Medicine, Hirosaki, Japan, 3Istitute of Neuroscience and Molecular, Shibata IRIKA, Hirosaki,
Japan

Interleukin-1 3 (IL-18) and adenosine, which are respective peptide and nonpeptide
neuromodulators, play an important role in both excitatory and inhibitory neurotransmission.
Especially, these neuromodulators contribute to neuroprotection and neurodegeneration in the
CNS. To clarify the possible mechanisms of controversial actions of these neuromodulators, we
determined the effects of Ca?-induced Ca?*-releasing system (CICR) on IL-1J -induced
adenosine release in hippocampus using in vitro mini-slice method. Both basal and K*-evoked
adenosine releases were increased by 3.5 ng/ml IL-1 8, while those releases were decreased by
inhibitors of CICRs, including inositol 1,4,5-trisphosphate receptor (IP3R) and ryanodine receptor
(RyR). The stimulatory effect of IL-1 3 on basal adenosine release was reduced by removal of
extracellular Ca2* and IP3R inhibitor, but was not affected by RyR inhibitor. The stimulatory
effect of [L-1 8 on K*-evoked adenosine release was reduced by RyR inhibitor, whereas neither
removal of extracellular Ca2* nor IP3R inhibitor affected. Intraneuronal Ca®* mobilization
regulates various neuronal processes; however, overload response of Ca?* mobilization prevents
neuronal processes and leads to neuronal damage. It has been dem d that IL-1 8 i
intracellular Ca®* level dose-dependently through activation of both Ca?* influx and CICR. In
addition, adenosine is widely accepted to be an inhibitory and excitatory neuromodulator via
adenosine Al and A2 receptors, respectively. Therefore, the present results suggest that the potent
effect of IL-1 8 to adenosine release might contribute to the neuroprotective action of IL-13,
whereas, IL-1 8 -induced neurodegeneration might be due to the overload response of Ca?*
mobilization induced by IL-1 3.




MS5-01 Impaired development of sensory neurons in mice
lacking paternal necdin gene

Akari Hosokawa!, Ken-Ichiro Kuwako!, Isao Nishimura!, Kazuaki Yoshikawa!

1Laboratory of Regulation of Neuronal Development, Institute for Protein Reseach, University of
Osaka, Osaka,Japan

Necdin is expressed in terminally differentiated neurons and acts as a signaling protein that
suppresses both mitosis and apoptosis. The human necdin gene (NDN) located in chromosome
15q11-q13 is materpally imprinted, paternally.transcribed, and not expressed in Prader-Willi
syndrome (PWS), a human genomic imprinting-associated neurodevelopmental disorder.
Although necdin deficient mice display several abnormal phenotypes, little is known about
molecular mechanisms leading to neurodevelopmental defects. We have previously reported that
necdin is involved in the maturation of nerve growth factor (NGF)-dependent sensory neurons in
the dorsal root ganglia (DRG). In this study, we analyzed the development of DRG neurons in
mutant mice deficient in the paternal necdin gene. Mouse embryos defective in the paternal
necdin allele displayed absent necdin expression in DRG, in which the TrkA receptor tyrosine
kinase and the p75 neurotrophin receptor are expressed in a normal fashion. Necdin was
coexpressed with the NGF receptors TrkA receptor tyrosine kinase and p75 neurotrophin receptor
in subpopulations of DRG Necdin null DRG had an i d number of apoptoti
neurons at embryonic day 12.5. Furthermore, necdin null DRG had a reduced density of substance
P-containing neurons which require NGF for their survival and development. Behavioral analyses
of thermal sensation showed that necdin null mice at p 1 stages had significantly high
tolerance to heat-induced pain, which is often observed in individuals with PWS. These results
suggest that paternally expressed necdin promotes the survival of NGF-dependent neurons by
enhancing TrkA signal pathway and plays an important role in sensory neuron development.

MS5-03 4-Methylcatechol facilitates survival of cultured neural
stem cells via enhanced expression of heme oxygenase-1 without
changing their differentiation fate }

Yoshiko Furukawa’, Tomomi Urano', Misato Minamimura!, Shoei Furukawa!

'Laboratory of Molecular Biclogy, Gifu Pharmaceutical University, Gifu, Japan

4-Methylcatechol (4MC) was initially found as a stimulator of neurotrophin synthesis in various
cultured cells. Further studies revealed that 4AMC directly activates MAPK/ERK and Trks, high-
affinity neurotrophin receptor family, and maintains neuronal survival without mediation of
neurotrophin actions in rat cortical neurons, suggesting direct neurotrophic actions of 4MC.
Chronic injection into rats elicited nerve sprouting from the transected sciatic nerve, and
suppressed peripheral neuropathies accompanied by diabetes or acrylamide toxicity. These
suggest that 4MC behaves like 2 neurotrophic molecule in vivo and in vitro. As the effects on
neuronal differentiation have not been examined, the actions of 4MC on neural stem cells (NSCs)
cultured from 15-day-old rat embryos were investigated. Cells grown in neurospheres were
dissociated and plated on culture vessels coated with poly-L-ornithine, and cultured for another 3
days in the presence of FGF-2. After several days following a short time treatment with 4MC in
the absence of FGF-2, RT-PCR, immunoblot and immunochistochemical analysis revealed that
4MC treatment did not induce neuronal or glial differentiation of the cells. A few hours after the
exposure to 4MC, RT-PCR and immunoblot analysis showed that the expression of heme
oxygenase (HO)-1 mRNA and protein were markedly enhanced. Hydrogen peroxide-treatment
caused a substantial level of cell death of the NSCs, but pr with 4MC ized
against the effect. These results may present a merit of 4MC as a therapeutic drug for neuronal
disorders, because it supports survival of NSCs and related cells without changing their
differentiation fate.

MS5-05 Activation of the wnt/ B -catenin pathway promotes
proliferation of neural progenitor cells in the adult mouse
subventricular zone

Kazuhide Adachil23, M i Sakaguchi®, Toru Yamashita®, Yuko Fujita’, Yukiko Gotoh?,
Alvarez-Buylla Arturo 5, Takeshi Kawase', Hideyuki Okano®, Kazunobu Sawamoto'-2
Department of Neurosurgery, Keio University School of Medicine, Tokyo 160-8582, Japan,
2Brid Lab y of Develop ] and R ive Neurobiology, Keio University
School of Medicine, Tokyo 160-8582, Japan, *Department of Physiology, Keio University
School of Medicine, Tokyo 160-8582, Japan, “Institute of Molecular and Cellular Biosciences,
University of Tokyo, Tokyo 113-0032, Japan, *Department of Neurological Surgery and Program
in Developmental and Stem Cell Biology, University of California San Francisco, San Francisco,
CA 94143

The subventricular zone (SVZ) of the lateral ventricle in the adult mammalian brain contains
various types of precursor cells with distinct function and morphology. Type B astrocytes act as
neural stem cells that generate rapidly proliferating transit-amplifying precursor cells (type C
cells) and then differentiate into migrating neuroblasts (type A cells). Previous studies indicate
that wnt/ 8 -catenin signaling pathway is involved in the control of proliferation or neuronal
differentiation of neural progenitor cells in the embryonic brain. Here, we studied the role of the
wat/ B -catenin signaling in the adult mouse SVZ. Nuclear accumulation of 3 -catenin was
observed in a small population of SVZ cells in the normal adult brain. Administration of an
inhibitor for GSK-3 8 increased the number of SVZ cells that contain detectable amount of
nuclear # -catenin and the number of proliferating type C cells. Retrovirus-mediated expression
of a stabilized §-catenin also promoted proliferation of type C cells and inhibited their
differentiation into the type A cells. These results suggest that 3 -catenin can induce proliferation
of type C cells in the adult mouse SVZ.

MS5-02 BDNF influences the decision of the neuronal laminar
fate during development of the mouse cerebral cortex through
precocious neurogenesis.

Hidefumi Fukumitsu!, Masanari Ohtsuka', Shoei Furukawa! -

ILaboratory of Molecular Biology, Gifu Pharmaceutical University, Gifu, Japan

The bral cortex is or d into six 1 layers, each of which contains neurons with
similar morphology, 'function, gene/molecular expression, and axonal projection. The neurons
peculiar to each layer are generated sequentially in the ventricular zone (VZ) of the dorsal
telencephalon at embryonic stages, migrate to the cortical plate (CP) and occupy final position
there. The earlier-born neurons come to lie in the deeper layer and the later-born ones in the more
superficial layer. Although many molecules involved in the migration and/or positioning have
identified, mechanisms for generation of layer-specific neurons are poorly understood. To test a
possibility that brain-derived neurotrophic factor (BDNF) is involved in the laminar formation, we
examined effects of BDNF protein or anti-BDNF antibody that neutralizes BDNF activity on the
behavior and property of neural progenitor cells after injection into the ventricular space of 13.5-
day-old embryonic mice. The cells were labeled with bromodeoxyuridine (BrdU) or transfected
with green fluorescent protein (GFP) expression vector before analyses. BDNF altered the
position and gene expression of BrdU-labeled and/or GFP-expressing neurons for layer IV to
those of the neurons of layer V-VI. Further, BDNF could act on neural progenitors only when
they were around S-phase of cell cycle, and hasten their interkinetic migration in the VZ followed
by accelerated timing of of their daughter cells. Moreover, anti-BDNF antibody
altered the migration to upper layer, opposite direction caused by BDNF itself. These results
strongly suggested that BDNF is a factor involved in the decision mechanisms of the neuronal
laminar fate of the cerebral cortex during development.

MS5-04 The Drosophila retinin gene is required for proper
development of photoreceptors

Hyunjoo Kim!, Eunju Kim, Jeyoun Jang, Jaeseung Yoon, Kwanghee Back

!Graduate School of Biotechnology, Kyung Hee University

To identify the genes functioning in visual phototransduction and visual system development in
Drosophila melanogaster, we performed 2-dimensional electrophoresissMALDI-Tof analysis for
wild type and eya (eyes absent) mutant head protein extracts. We identified over 40 protein spots
from this analysis, that are present only in wild type heads not in eya mutant heads. Among these
protein spots, three abundant protein spots with molecular weight of about 20 kDa and with
different isoelectric points were all turned out to correspond to the Drosophila retinin protein, the
protein discovered about twenty years ago but with no known functions elucidated so far.
Western analysis using anti-phosphothreonine antibody showed. that these three protein spots are
the differently phosphorylated forms of retinin. Northern analysis using retinin cDNA as probe
showed that the gene is expressed only in the eyes of Drosophila. We isolated the knockout
mutants for the retinin gene by using RNAi and found that the retinin protein is required for the
proper development of Drosophila photoreceptor cells. {Supported by the Neurobiology Research
Program from the Korean Mistry of Science and Technology] .

MS5-06 Different labeling methods delineate different cell
classes and migratory paths of the early postnatal subventricular
zone progenitors

Satoshi Suzuki!, Toyoshi Yanagihara', Yoshihiro Seki', Shinya Mawatari', Midori Yamamoto',
Toru Iwakil

'Dept. of Neuropathology, Neurological Institute, Kyushu University Graduate School of Medical
Sciences, Fukuoka, Japan

The early postnatal subventricular zone (SVZ) generates either glia or olfactory interneurons. By
retroviral labeling of the SVZ progenitors, we have previously observed two migration patterns:
(1) progenitors migrated radially into the overlying white matter and cortex, but only at the level
of viral injection; these gave rise to astrocytes and oligodendrocytes, (2) progenitors migrated in
a bidirectional, rostrocaudal pattern along the entire extent of the SVZ; these cells migrated into
the olfactory bulb (OB} and developed into intemeurons, but they did not turn to migrate radially
out of the SVZ until they reached the OB. To determine broader cell classes of the early postnatal
SVZ progenitors and their migratory paths, we injected PKH26 lipophilic dye either in the
posterior SVZ (pSVZ) or the lateral ventricle (LV) of 1 rats, i histochemically
characterized the labeled cells, and compared the labeling pattern with that obtained by retroviral
injection. We found that LV injection of PKH26 labeled glial progenitors migrating radially out of
the SVZ along the entire rostrocaudal extent of the SVZ including the rostral migratory stream
(RMS) and OB, while pSVZ injection of PKH26 or retrovirus never labeled cells migrating
radially out of the RMS proximal to the OB. We assume the glial progenitors migrating radially
out of the RMS were labeled by the dye having reached the RMS through the rostral extent of the
ventricle. Using multiple labeling techniques and comparing the results would lead us to further
ding of the plex cell migration patterns in the developing brain.
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MS6-01 Wnt-3a promotes both neural progenitor proliferation and
neuronal differentiation during hippocampal development.

Tetsushi Kagawa', Yutaka Yoshinaga!, Takeshi Shimizu!, Toshihiro Inoue', Tetsuya Taga!
'Division of Cell Fate Modulation, Institute of Molecular Embryology and Genetics, Kumamoto
University, Kumamoto, Japan

‘Wnt family proteins are d glycoproteins that consist of at least 19 members in mouse.
Among them, Wnt-3a is markedly exp d in the developing hipp pus. A fi of Wnt-
3a was d d to be ial for hipp pal formation, since a targeted disruption of the

mouse Wnt-3a gene caused ablation of hippocampus (Lee et al., 2000: Development 127, 457-
467) In spltc of this severe defect appeared in the mutants, the direct role of Wnt-3a on
I cell devel has yet to be elucidated. Thus, we study whether Wnt-3a is

MS6-02 Neurogenesis in the aduit mouse striatum after cerebral
ischemia

Mikiko Ninomiya!33, Toru Y: hital245 Takehiko Sunabori’25, M i Sak hil 2,
Koji Abe?, Nobuo Araki®, Hideyuki Okano“ Kazunobu Sawamoto'*z-5
!Brid; Lab y of Develog ] and R , Keio Uni ity

School of Medicine, Tokyo, Japan, 2Department of Physiology, Keio University School of
Medicine, Tokyo, Japan, 3Department of Neurology, Saitama Medical School of Medicine,
Saitama, Japan, “Department of Neurology , Okay University Grad School of Medici
and Dentistry, Okayama, Japan, *Core Research for Evolutional Science and Technology
(CREST), Japan S and Technology Agency, S Japan

Previous studies indi that bral isch induces proliferation of neural progenitor cells

involved in the proliferation of h pal p l differentiation of hipp pal

or their survival. The primary cultures were prepared from E15 mouse hippocampus, and treated
with or without recombinant Wnt-3a for 4 days. Wnt-3a induced a 1.4-fold increase in the number
of total cells. The number of T\ljl-p()sltlve neurons was also increased to 1.4-fold by Wnt-3a.
Thus, Wnt-3a-stimulated hi prog showed two distinct phenotypes, elevated cell
proliferation and neuronal dxﬁ‘erentlatlon These data raise two possibilities of Wnt-3a action: (1)
Wnt-3a promotes cell divisions of hippocampal progenitor cells, but does not inhibit their
neuronal differentiation like the other mitogens for neural progenitors (FGF2 etc.). This idea is
consistent with our observation that there is no significant difference in the percentage of Tujl-
positive neurons between Wnt3a-treated and non-treated cultures. (2) There are two distinct

followed by a partial regeneration of neurons in the damaged brain tissue. In our mouse model of
middle bral artery 1 (MCAOQ), the number of proliferating cells in the
subventricular zone (SVZ) slgmﬁcantly increased at 14 days after MCAO, followed by
pp of Doubl positiv bl in the ischemic striatum. Cell lineage analyses
using a Cre-LoxP system suggest that some of these neuroblasts were bom in the SVZ, and then
migrated into the damaged striatum. In addition, we found a number of Mash1-positive cells in
the ischemic striatum, which probably correspond to the Type C transit amplifying precursors that
are supposed to be immotile. Intrastriatal infusion of Noggin increased the number of neuroblasts
in the striatum, while EGF decreased it. These results suggest a possibility that the ischemic
striatum as well as the SVZ contain neural progenitor cells that contribute to neuronal

populations of neural progenitors that show different responses to Wnt-3a lati
proliferation and diffc These hypoth are currently challenged by a series of BrdU
incorporation assays with various timings of BrdU application.

MS6-03 Roles of Disrupted-In-Schizophrenia-1 in the later stage
of hippocampal neuron

Daisuke Tsuboi!, Shinichiro Taya2, Tomoyasu Shinoda?, Takao Hikita?, Setsuko Kuroda?, Kozo
Kaibuchi?

'Department of Molecular Biology, Graduate School of Science, Nagoya University, Nagoya,
Japan, 2Department of Cell Pharmacology, Graduate School of Medicine, Nagoya University,
Nagoya, Japan

MS6-04 RGMa inhibition promotes axonal growth and recovery
after spinal cord injury

Katsuhiko Hata!, Masashi Fujitani!,
!Dep of Neurobiology, Grad

Toshihide Y: Fhital
School of Medicine, Chiba University, Chiba, Japan

o 1

Repulsive guidance molecule (RGM) is a d protein imp d in both axonal
guidance and neural tube closure. Here we report RGMa as a potent inhibitor of axon regeneration
in the adult central nervous system (CNS). RGMa inhibits mammalian CNS neurite outgrowth by

Disrupted-In-Schizophrenia 1 (DISC1) is a didate gene for schizop ia as ptibility
factor. DISCI is reported to interact with NUDEL, FEZI, ATF4/5, and so on. However, the
function of DISC1 remains to be clarified. To understand roles of DISC1, we here identified Pur-
a , hnRNP-U and RACKI1 as DISCl-interacting molecules. Recent studles indicate that Pur- «
hnRNP-U and RACK1 are p of rib 1 (mRNP) pl We
found that DISC1 formed a complex with Pur- o, nRNP-U and RACKI in vitro. DISC1 was co-
localized with Pur- @ and mRNP complex in dendrites and dendritic spine of cultured
hippocampal neurons. These results indicate that DISC1 forms a complex with mRNP complex
inchiding Pur- o, hnRNP-U and RACKI1 in dendrites. To determine physiological roles of
DISC1 in neuronal morphologies, we performed the knockdown of DISCl using RNA
interference. In DISC1-depl of mRNA les and RACK1, which is

p of mRNP plex, did not change. These results suggest that DISC! is not essential
for determination of mRNP complex distribution. The role of DISC1 in neuronal morphologies
and functions will be discussed.

d neurons distrit

MS6-05 Fate and origin of multipolar cells during the cortical
plate development

Hidenori Tabata!, Takaki MiyataZ, Kazunori Nakajima!-’

'Department of Anatomy, School of Medicine, Keio University, Tokyo, Japan, 2Department of
Anatomy and Cell Biology, Nagoya Umversnty Graduate School of Medicine, Nagoya, Japan,
3Department of Molecular N logy, 1 of DNA Medicine, Jikei University School of
Medicine, Tokyo, Japan

During the development of mammalian cerebral cortex, majority of the cortical plate neurons are
generated in the ventricular zone (VZ) facing the lateral ventricle and then migrate toward the plal

1

a hanism dependent on activation of the Rho/Rho-kinase pathway. RGMa expression is found
in oligodendrocytes, myelinated fibers, and neurons in adult rat spinat cord, and is induced around
the injury site following spinal cord injury. We developed an antibody to RGMa, which efficiently
blocks the effect of RGMa in vitro. Intrathecal administration of the antibody to rats with thoracic
spinal cord hemisection results in significant axon growth of the corticospinal tract, and improves
functional recovery. Thus, RGMa plays an important role in limiting axonal regeneration after
CNS injury, and the RGMa antibody offers a possible therapeutic agent in clinical conditions

characterized by a failure of CNS regeneration.

MS6-06 IQGAP3, a novel effector of Ract and Cdc42, regulates
neurite outgrow through actin cytoskeletal reorganization

Wang Shujie!, Takashi Watanabe!, Jun Noritake', Kazumasa Sato', Takeshi Yoshimura', Masaki
Fukata?, Kozo Kaibuchi!

'Department of Cell Pharmacology, Nagoya University Graduate School of Medicine, Nagoya,
Japan, 2Laboratory of Genomics and Proteomics, National Institute for Longevity Sciences, Obu,
Japan

Racl and Cdc42, members of Rho family GTPases, play critical roles in diverse cetlular processes
such as axon guid and 1 morph is. They exert the physiological functions

surface passing through the subventricular zone (SVZ), intermediate zone (1Z), and d ping
cortical plate (CP). Three distinct migration modes are known for this radial migration.
Locomotion is the best known migration mode, in which neurons migrate using the radial fibers as
the scaffold. In somal translocation, neurons retract their processes reaching the pial surface to
elevate the cell body. Third migration mode is multipolar migration, which we previously
reported (J Neurosci, 23, 9996-10001(2003)). The cells using this mode were frequently found in
the SVZ/IZ, and were observed to move toward the cortical plate very slowly with frequent
changes in the direction and rate of their migration. We also observed that the multipolar cells
transformed into locomotion cells and then entered the CP. These observations suggest that the
cortical plate neurons migrate via multiple phases rather than using only one mode chosen.
However, how frequently the migrating neurons from the VZ take multipolar migration mode in
vivo, and how the multipolar cells are d have not been fully described. To chase the
cohort which finished the terminal cell division at the particular period in the VZ, we applied
bromodeoxyuridine and iododeoxyuridine sequentially into the mouse which had been introduced
with a GFP-expressing vector using in utero electroporation system. We also observed several
patterns of the generation of the multipolar migration cells in slice cultures. The origin and fate of
multipolar cells will be discussed.

hrough the reor ion of cytoskel and adhesion molecules in the concert with their
effectors. Here, we identified 1QGAP3, closely related to other IQGAPs, as a novel effector of
Racl and Cdc42. We found that IQGAP3 is predominantly expressed in brain and directly binds
to actin filaments through its calponin homology domain. In cultured hippocampal neurons,
IQGAP3 accumulated at the proximal region of axon and the tips of dendrites. We also found that
the depletion of IQGAP3 inhibits neurite outgrowth and axonogenesis. Furthermore, IQGAP3 was
indispensable for the Rac1/Cdc42-induced neurite e} and t hing in PC12 cells. These
results indicate that IQGAP3 regulates neurite elongation and axonogenesis through the regulation
of actin filaments downstream of Racl and Cdc42.




MS7-01 Visualization of newly deposited tau in neurofibrillary
tangles and neuropil threads

Tomohiro Miyasaka'2, Atsushi Watanabe3, Yuko Saito®, Shigeo Murayama?, Mann David?,
Mineo Yamazaki®, Ravid Rivka’, Maho Morishima', Kazuo Nagashima?, Yasuo Ihara!

"The Department of Neuropathology, University of Tokyo, Tokyo, Japan, 2The Laboratory of
Molecular and Celtular Pathology, Schoot of Medicine, Hokkaido University, Sapporo, Japan ,
3National Center for Geriatrics and Gerontology, Aichi, Japan, “The Department of
Neuropathology, Tokye M Institute of Gerontology, Tokyo, Japan , 5The Department
of Medicine, University of Manchester, Manchester, United Kingdom , ¥The Department of
Neurology, Nippon Medical School, Tokyo, Japan , "The Netherlands Brain Bank, Amsterdam,
Netherlands

Neurofibrillary tangles (NFTs) and neuropil threads (NTs), the major hallmark of Alzheimer's
disease (AD), are composed of the microtubule-associated protein tau that has undergone
posttranslational modifications, including deamidation and isomerization on asparaginyl or
aspartyl residues. Because such modifications represent protein aging, we generated two
antibodies, TM4, specific for Asp-387 of tau, and iD387, specific for isoAsp-387 of tau, to
investigate the evolution of NFTs and NTs. On western blots of Sarkosyl-insoluble fractions,
TM4 strongly labeled paired helical filament-tan (PHF-tau), while iD387 preferentially labeled
PHF-smear. Thus, it is reasonable to postulate that TM4-labeled tau (unmodified tau species)
represents more recent deposition, and iD387-labeled tau (modified tau species) represents earlier
deposition. Unexpectedly, TM4 even immunostained highly evolved NFTs, suggesting that
position of newly produced tau continues until neuronal death. iD387 labeled the whole profile
of NFTs up to distal dendritic branches, whereas TM4-staining was localized to particular
portions of NFTs in proximal dendrites and neuronal perikarya. In NTs, TM4 preferentially
labeled the outer portion, whereas iD387 intensely labeled the core portion. Based on TM4-
positive NFT counts and total NFT counts, we speculate that NFTs in the human hippocampus are
produced at a constant rate irrespective of the disease stage.
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MS7-03 Neurotoxic function of induced microsomal prostaglandin
E2 synthase-1 in cerebral ischemia.

Azusa Ota’, Yuri Matsuo', Satoshi Uematsu?, Shizuo Akira?, Yasuharu Sasaki!

ILaboratory of Pharmacology, School of Pharmaceutical Sciences, Kitasato University, Tokyo,
Japan, 2Department of Host Defense, Research Institute for Microbial Diseases, Osaka
University, Japan

The production of prostaglandin E2 (PGE2) is known to be observed in the ischemic brain regions,
however, the induction and roles of microsomal PGE2 synthase (mPGES)-1, an inducible terminal
enzyme for PGE2, in the brain after ischemia have not been identified yet. In cerebral cortex of rat
brain after isch we have ated the coordinate inductions of mPGES-1 and
COX-2 in microglia and endothelial cells (Yuri keda-Matsuo et al. in this meeting). In this study,
to clarify the roles of mPGES-1 induction observed in cerebral cortex in PGE2 production and
pathology of brain ischemia, male and female mPGES-1 knockout (KO) and wild-type (WT) mice
were subjected to 2-hr of right middle cerebral artery occlusion and reperfusion. The mPGES-1
induction was observed in cerebral cortex of WT mice, but not in KO mice, 24 hr after transient
ischemia. The induction of COX-2 and constitutive expression of mPGES-2, cPGES, and COX-1
were similar between the cortex of WT and KO mice. The ischemia-induced PGE2 production
observed in the cortex of WT mice was completely abolished in KO mice. Furthermore, using
TTC staining, Tunnel ing and immunc for cleaved (activated) caspase-3 of brain
slices 24 hr after ischemia, we found that ischemia-induced edema, infarction, apoptotic cell death
and caspase-3 activation were all reduced in KO mice compared to WT mice. Finally, the
behavioral neurological dysfunctions observed after ischemia in WT mice were significantly
improved in KO mice. These results suggest that PGE2 production though induction of mPGES-1
after transient ischemia is one of the most possible candidates contributing to expansion of the
ischemic brain damage.
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MS7-05 Hydrogen sulfide is the mediator of cysteine
neurotoxicity in cerebral ischemia

K. Qu, BSc!, C.P.L.H. Chen, BMBCh FRCP?, B Halliwell, DPhil DSc2, P.K. Moore, PhD!; and
P.T.-H. Wong, PhD'

Departments of Pharmacology and Biochemistry, Faculty of Medicine, National University of
Singapore, 18 Medical Drive, Kent Ridge, Singapore 117597; and *Department of Neurology,
National Neuroscience Institute, Singapore General Hospital Campus,Singapore General

Hospital, Hospital Drive, Singapore 169608

Elevated plasma homocysteine is linked to increased risk of acute stroke. Homocysteine may be
converted to cysteine via an intermediate cystathionine. Cysteine is known to cause neuronal cell
death and it has been reported to be elevated in brain ischemia, but little is known about the
effects of cysteine in stroke and the mechanism of its neurotoxicity. Cerebral ischemia was
studied in a rat stroke model created by permanent occlusion of the middle cerebral artery

MS7-02 The role of Caspase-4 in endoplasmic reticulum stress-
induced apoptosis of familial Alzheimer's disease

Futoshi Yukioka!, Shinsuke Matsuzaki', Yoshihisa Koyama!, Masaya Tohyama'

Department of Anatomy and Neurosience, Graduate School of Medicine, Osaka University,
Suita,Japan

Missense mutations in the human presenilin-1 (PS1) gene, which is found on chromosome 14,
cause early-onset familial Alzheimer's disease (FAD). we reported that mutations in PSt affect the
unfolded-protein response (UPR) by disturbed function of IRE1, which is the proximal sensor of
conditions in the ER lumen and cause an increase in vulnerability to apoptosis induced by various
cell stresses. And more, FAD-linked PS1 variants alter proteolytic processing of the amyloid
precursor protein and cause an increase in vulnerability to apoptosis induced by various cell
stresses and PS1 mutations also lead to decreased expression of GRP78/Bip, a molecular
chaperone, present in the ER, that can enable protein folding. These results show that mutations in
PS1 may increase vulnerability to ER stress by altering the UPR signalling pathway. On the other
hand, although caspase-12 has been impl d in ER st induced apoptosis and amyloid-beta -
induced apoptosis in rodents, it was controversial whether similar meck operate in |
Human caspase-4 was cloned as the most homologous gene to mouse caspase-12, in agreement
with the fact that both molecules belong to the caspase-1/ICE subfamily within the caspase
family. Then we confirmed that human caspase-4 is localized to the ER membrane and that is
cleaved when cells are treated with ER stress-inducing reagents, but not with other apoptotic
reagents. Thus, caspase-4 can function as an ER stress-specific caspase in humans, and may be
involved in pathogenesis of AD. In this study, we investigate whether PS1 mutations effects on
the clevage of caspase4 and the cell death of

MS7-04 Attenuation of focal cerebral ischemic injury in
transgenic mice overexpressing PAF-acetylhydrolase Ii (PAF-
AH(I)) in neurons

Kimiko Umemura!, Yutaka Hirashima', Shunro Endo', Nozomu Kohno?, Takao Inoue?, Junken
Aoki2, Hiroyuki AraiZ, Hiroyuki Kinouchi®, Masaya Oda®, Yoko Ishii¢, Ichiro Kato$, Koichi
Hiraga®

IDept. of Neurosurg., Toyama Med. & Pharac. Univ. Sch. of Med., Toyama, Japan , 2Grad. Sch.
of pharmaceutical Sciences, Tokyo Univ., Tokyo, Japan, *Dept. of Neurosurg., Akita Univ. Sch.
of Med., Akita, Japan, “Dept. of Pathol., Toyama Med. & Pharac. Univ. Sch. of Med., Toyama,
Japan , $21st COE Program, Toyama Med. & Pharac. Univ., Toyama, Japan , Dept. of
Biochem., Toyama Med. & Pharac. Univ. Sch. of Med., Toyama, Japan

BACK GROUND AND PURPOSE: Reactive oxygen species (ROS) are produced in many
physiological and pathological conditions including cerebral ischemia. ROS oxidize unsaturated fatty
acyl chains in membrane phospholipids to produce toxic phospholipid hydroperoxides and a variety of
oxidized phospholipids, both of which can cause cell damages and ulti ly induce apoptosi
Platelet-activating factor (PAF)-acetylhydrolase isoform II (PAF-AH (ID)) has the ability to hydrotyze
short chain phospholipids and oxidized fragments of polyunsaturated fatty acids. Overexpression of
PAF-AH (II) in Chinese hamster ovary-K1 cells supp: d oxidative stress-induced cell death. In the
present study, we generated transgenic mice overexpressing PAF-AH (1I} in neurons and examined
neuroprotective effects of this enzyme in focal cerebral ischemic injury. METHODS and RESULTS:
(1) We d four i lines of mice overexpressing the human PAF-AH (1)
c¢DNA under the control of the mouse Thy 1.2 p ()1 histock 'y using anti-human
PAF-AH (II) antibody revealed cytosolic stainings in neurons throughout the transgenic mouse brain.
(3) Western blot and enzymic analyses confirmed overexpression of PAF-AH (II) in the transgenic
mouse brain. (4) Male mice were subjected to 60 minutes of transient middle cerebral artery occlusion
by a suture method. Infarct sizes after reperfusion for 24 hours, which were estimated by
triphenyltetrazolium cloride (TTC)-staining mouse brains, were dramatically decreased in the
transgenic mice compared with wild-type mice. CONCLUSION: Our data suggest that human PAF-
AH (II) has the strong neuroprotective effects against ischemic injury.

n

MS8-01 Role of Phosphorylation Dependent Ubiquination of
BMAL1 in Mammalian Circadian Clock

Teruya Tamaru', Yasushi Isojima?, Ken Takamatsu!

'Department of physiology, Toho University, Faculty of Medicine, Tokyo, Japan, 2Laboratory of
Proteins Involved in Homeostatic Integration, Division of Integrated Protein Functions, Institute
for Protein Research, Osaka University, Osaka, Japan

The molecular clockwork that causes the fundamental feedback loops to stably oscillate with a
~24 hr-periodicity remains unclear. Fibroblasts treated with serum-shock and dexamethazone
(Dex) were used generally as the cellular clock model. Previous results suggest that BMALI in
the clock-synchronized fibroblasts is turned over after functioning as a transcriptional driver.
Here, we demonstrated that BMAL! underwent proteolysis via ubiquitin (Ub)-proteasome
pathway both in clock functioning (wild type) and non-functioning (CRY-/-) fibroblasts that
expressed stablly over-expressed Flag-Ub. The Ub-conjugation of BMALI was clearly

(MCAO). The resultant infarct volume was measured 24 h after occlusion. Administration of
cysteine (10mmol/kg) significantly increased the infarct volume after MCAOQ. This increase was
abolished by concomitant administration of either propargylglycine (PAG, an irreversible
inhibitor of cystathionine v -lyase (CSE)) or aminooxyacetic acid (AOAA, an inhibitor of
cystathionine S -synthase (CBS)), inhibitors that prevent the formation of H2S from cysteine. In
addition, administration of sodium hydrosulphide (NaHS, an H2S donor) mimicked the effects of
cysteine but the NaHS-induced increase in infarct volume was not affected by PAG and AOAA.
In contrast, the effects of both cysteine and NaHS were abolished by the administration of MK-
801 (an NMDA p h: 1 blocker). Administration of PAG alone, but not AOAA,
significantly decreased the baseline level of MCAO-induced infarct volume. No changes were
observed in the cortical mRNA expression of CBS and CSE after MCAO. The present results
strongly suggest that the effects of cysteine occurred via the production of H2S, which appears to
be a mediator that contributes to ischemic damage after MCAO. Inhibition of H2S synthesis may
be a novel approach to stroke therapy.

pp i by ERKs pathway inhibitors. Furthermore, Ubiquitin-proteasome and ERK pathway
inhibitors clearly affected on Dex-induced circadian gene expression rhythms, which were
monitored with rhythm-reporting system using fibroblasts stably expressing Per2- and Bmall-
luciferase. From these findings, we propose that turn over of BMAL] protein via Ub-proteasome
pathway, which is partially dependent on circadian regulated ERKs phosphorylation, is important
in the stably oscillating clockwork in mammalian cells.
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MS8-02 A Vibrissae-Related Pattern of Immunoreactive
Parvalbumin and L1 in SI Cortex of Neuropsin- Deficient Mouse
Islam Mohammad Shyful!, Yasuyuki Ishikawa!, Sadao Shiosaka!

'Division of Structural Cell Biology, NAIST, Nara, Japan

MS8-03 Aripiprazole's agonist and antagonist properties at
human dopamine D2L and D2S receptors

Yoshihiro Tadori!, Takashi Miwa!, Tetsuro Kikuchi!

Second Institute of New Drug Discovery, Otsuka Pharmaceutical Co., Lid., Tokushima, Japan

Aripi 1

Our previous studies showed that the cell adhesion molecule L1 and its latory p
neuropsin (NP), are involved in activity-dependent and neural injury-related cellular responses. It

is known that the calcium-binding protein par (PV) is highly responsive to several
plasticity events mcludmg long term potentiation (LTP), kindling epileptogenesis, and post
devel | neurog induced by enriched envi Thus, PV may be an

appropnate marker to study the developmemtal plasticity of vibrissae-related cortical patterns

pip is the first clinically approved atypical antipsychotic agent having dopamine D2
receptor partial agonist activities. To evaluate aripiprazole’s agonist and antagonist properties, we
established a Chinese hamster ovary cell line expressing high and low densities of the fong and

short isoforms of human dopamine D2 P then d its properties with OPC-4392, (-)-
3-PPP, and terguride (other partial agonists) using forskolin-stimulated cAMP fation as an
index. In cells g high d all partial pred: ly behaved as

Since the relationship between L1 and NP in the developing cortex is still unk n, we

PV-like and L1-like immunoreactivities (ir) in the vibrissal representation (the barrel) within the
primary somatosensory cortex (SI) using NP-/- and age-matched NP+/+ mice.PV-ir was localized
to a prominent vibrissae-like array of patches in layer [V, consisting of dense terminal-like PV-ir
and labeled interneurons of the SI cerebral cortex as shown by previous studies. On the other
hand, L1-ir was condensed in the axon terminals in layer V and barrel septa of layer IV in the SI.
NP-knockout mice displayed a lower density of PV-ir in the barrel area, but a less profound
change in L1-ir in the same region. Further analysis was performed using mice kept in enriched
environments to study activity- dependent changes of the PV-ir and Ll-ir in the developing
cerebral cortex.

MS8-04 Altered pericentrin 2 (PCNT2) expression in Bipolar
Disorder

Pillai Anitha', Kazuhiko Nakamura', Kazuo Yamada?, Yoshimi Iwayama?, Tomoko Toyota?,
Noriyoshi Takei!, Yoshio Minabe!, Katsuai Suzuki!, Yoshimoto Sekine!, Yasuhide Iwata!, Ko
Miyaoshi®, Akiko Honda®, Kousuke Baba®, Taichi Katayama®, Masaya Tohyama’, Takeo
Yoshikawa?, Norio Mori!

Department of Psychiatry & Neurology, H: University, H Japan, 2Laboratory
for Molecular Psychiatry, RIKEN Brain Science Institute, Wako, Japan, *Department of
Anatomy and Neuroscience, Graduate School of Medicine, Osaka, Japan

Pericentrin 2 (PCNT2), a centrosomal protein, has been found to be an interacting partner of
DISCI (disrupted-in-schizophrenia 1) protein. DISCI1 gene is considered as a potential candidate
gene for major psychiatric disorders. Recently, it has been found that the DISC1 protein lacks
functional motifs; hence, it has been hyp d that a signali involving several
molecules interacting with DISCI, rather than the DISCI molecule itself, may explain the
pathophysioclogy of several psychiatric disorders. PCNT2 is pivotal to microtubule organization
and assembly of mitotis: spindle apparatus. PCNT2 gene is located on chromosome 21q22.3,
which is a bipolar disorder (BD) susceptibility region. In the present study, we examined.the
possibility of disease-related aberrant mRNA levels of PCNT2 in the postmortem brain samples
(Stanley Foundation) of schizophrenia (n = 32), BD (n = 34) and control (n = 33). A significant
difference in PCNT2 expression was observed between BD and control (Mann-Whitney U test; p
= 0.029); PCNT2 expression in BD samples was found to be significantly higher than that in
control. We also examined the differential expression of PCNT2 in the lymphocyte samples
(Japanese) of schizophrenia {n = 26), BD (n = 21), and contro! (n = 59). An elevated expression of
PCNT?2 was observed in BD, compared to control (p = 0.015). In a case-control study of Japanese
subjects, we investigated the association of PCNT2 allelic variants with BD (285 BD and 287 age-
and gender-matched control), by analyzing 20 SNPs evenly distributed throughout the 121.6 kb
gene; 2 SNPs showed a tendency for association with BD.Results from gene expression analysis
and association study lead to the same conclusion that, PCNT2 may be a candidate gene for BD.

MS8-06 & FosB determines resistance to excitotoxicity induced
by kainic acid

Yoko Honda-Ohnishi’, Yoshinori Ohnishi'!, Kei-Ichiro Takase?, Hitoshi Ishibashi3, Kei Eto%
Kosuke Kajitani!, Kunihiko Sakumi',Yoshinobu Goto®, Mami Noda?, Hiroshi Shigeto?, Yusaku
Nakabeppu!

!Division of Neurofunctional G Medical I of Bioregulation, Kyushu University,
Fukuoka, Japan, 2Department of Neurology, Neurological Institute, Graduate School of Medical
Sciences, Kyushu University, Fukuoka, Japan, *Celtular and System Physiology, Graduate
School of Medical Sciences, Kyushu University, Fukuoka, Japan, “Laboratory of
Pathophysiology, Graduate School of Pharmaceutical Sciences, Kyushu University, Fukuoka,
Japan, SDepartment of Occupational Therapy, Faculty of Rehabilitation, International University
of Health and Welfare, Fukuoka, Japan

Expression of Jun and Fos proteins which form AP-1 transcription factor complex, are rapidly and
transiently induced in neurons by various stimuli to the brain. It has been shown that kainic acid, an
agonist for subsets of glutamate receptors, induces c-Fos and c-Jun expression in hippocampus, and
that mice lacking c-Fos exhibit an increased sensitivity while mice defect in phoshorylation of c-Jun
exhibit an i d resi to the icity induced by kainic acid. We have shown that
expression of fosB gene, a member of fos family, is also induced in hippocampus by kainic acid. fosB
gene produces FosB and &Delta;FosB by alternative splicing of its transcript. &Delta FosB lacks the C-
terminal 101 amino acid region of FosB which strong tr ins. FosB and
&Delta;FosB can either upregulate or d gulate the exp of subsets of genes in an
antagonistic manner. To investigate how FosB and 6 FosB are involved in the excitotoxicity induced
by kainic acid, we examined fosB-null mice lacking both FosB and & FosB expresion and fosBYd mice
which expresse only  FosB from the endogenous fosB gene. fosBY mice express an increased level
of & FosB in hippocampus, and exhibited a decreased susceptibility to seizure induced by kainic acid,
while fosB-null mice exhibited a slightly increased susceptibility, in comparison to C57BL/6 wild type
mice or heterozygous mice. To clarify the molecular basis for altered responses of these mice to the
excitotoxicity induced by kainic acid, we are now performing analyses of gene- and protein-expression
profiles in their brains, as well as electrophysiological analyses.

2 However, in cells expressmg low receptor densities, the partial agonists showed
significantly lower maximal effects than dopamine. Aripiprazole showed the lowest intrinsic
activities. In addition, all compounds blocked the action of dopamine with a maximum effect
equal to that of each compound alone. Aripiprazole's low intrinsic activities may account for the
clinical finding that, unlike the other partiai agonists, it is substantially active against both positive
and negative symptoms of schizophrenia.

MS8-05 Mood stabilizing drugs enhance adult neurogenesis by
Notch signaling activation in neural stem celis

Mikito Higashi', Kazuhiro Ikenaka', Seiji Hitoshi!

'Department of Life Science, Graduate University for Advanced Studie, Division of Neurobiology
and Bioinformatics, National Institute for Physiological Sciences, Okazaki, Aichi, Japan

Bipolar disorder, characterized by recurrent fluctuations in mood, is a major mental health
problem. Mood stabilizing drugs, lithium, valproic acid and carbamazepine, are commonly used
to treat bipolar disorder and help control manic and depressive mood into normal condition. A
multitude of studies has shown variety of biochemical and biological effects of mood stabilizers.
However, most of the studies, if not all, used these drugs at higher concentrations than used to
treat bipolar disorder patients. Therefore, shared molecular mechanisms and the effects in the
brain underlying the therapeutic action of mood stabilizers are largely unknown. Here, we
describe that lithium at the therap the number of neural stem cells,
whereas higher doses of lithium decrease the neural stem cell number, in the adult brain. The
effect of mood stabilizing drugs to enhance self-renewal ability of neural stem cells is also evident
in vitro by a colony-forming here assay. T of neural stem cells with mood
stabilizing drugs at the therapeutically relevant ions in the cerebrospinal fluid increases
number of neurospheres via activation of the Notch signaling pathway. Mood stabilizers
upregulate target genes of Notch signaling, Hesl and Hes5, in the neurospheres but have little
effect on either glycogen synthase kinase-3 3 -mediated or inositol pathway ling. We suggest
that a common pharmacological effect of the mood stabilizing drugs is to enhance neurogenesis in
the adult brain by activating Notch signaling in the neural stem cells.

ation:

MS8-07 Vigri mutant mice showed high susceptibility to
audiogenic seizure

Hideshi Yagi!, Yoshihiro Takamura'?, Yoshio Akagi?, Kazunori Yoshida®, Makoto Sato!#
IDivision of Cell Biology and Neuroscience, Department of Morphological and Functional
Sci Faculty of Medical Sci University of Fukui, Fukui, Japan, 2Division of
Ophthalmology, Department of Sensory and 1 or Medicine, Faculty of Medical Sci
University of Fukui, Fukui, Japan, *Division of Behavior Sciences, Department of Morphological
and Functional Sci Faculty of Medical Sci University of Fukui, Fukui, Japan,
4SORST, Japan Science and Technology Agency, Saitama, Japan

ptibility to audiog: that are reflex seizures provoked by loud noise, can be
induced in rodents by acoustic priming (exposing animals to strong auditory stimuli at an early
developmental stage). Some strains of mice and rats are ptible to audi i without
priming, and they have been used as good experimental models with which to study epilepsies.
Here we identified Vigr!d and Vigrle, novel alternatively spliced variants of Vigrib/MGRI. Vigr!
(Vigrib, Vigrid and Vigrie) mRNA is expressed pred ly in the neuroepithelium of the
developing mouse brain. Knockout mice lacking exons 2-4 of Vigr! were susceptible to
audiogenic seizures without priming, although there were not apparent histological abnormalities
in their brain. Ninety-five % of these knockout mice exhibited wild running, a feature typical of
the preconvulsive phase of audiogenic seizures triggered by loud noise (11 kHz, 105 dB), and
68% exhibited tonic convulsions at 3 weeks after birth. To clucidate the influence of genetic
background in the susceptibility of audi ic seizures, we back d the Vigrl knockout mice
to C57BL/6J mice that are known to be highly resistant to audlogemc seisures. C57BL/6J~
backcrossed Vigrl knockout mice were surely susceptible to audiogeni Our
mice, which have a unique genetic background, serve as a useful tool for further studies on
seizures. We are now studying about responses of Vigrl knock mice to anti agents.
Details will be discussed at the meeting.




—iRAE ((RRY—FR)

705 A

28H (k)

2 B

mpaEEE T

B4A. B

DE:L3

PARAPN ]t

FHE - 1858 - 179

HERR., £4&U XA

FE. e

RN

BEEHER

Z1t

R, AR

AA=D0T

REETIN

RE. RERE

EHRE

BHRE

FE1n

s

RHE. TIVINAT—IR

kT BeERE

PEE

REH

ThPA

AFFv 2. BEER

29H (K)

HRECEVMH. EHYH

RRME. W&

PFTR

BRnE. TR B

M¥REX. MHIER. WRRER

Za-—Aar. U7

ITYr

R R

Ry — R

mpRat

EEMER. HREER

RERT







P1-001 Gicerin paticipates in the neurite outgrowth from PC12
cells induced by NGF

Eiichi Taira!, Keiko Kohama!, Kenzo Kudo!, Yukiko Kondo!, Kenzou Mizuma!, Eiichi
Tachikawa!

'Deprtment of Pharmacology Iwate Medical School

Gicerin/CD146 is a cell adhesion molecule, which belongs to the immunoglobulin superfamily.
We have reported that it has a homophilic binding activity, which participates in the neurite
extension from embryonic neurons. To elucidate how gicerin is involved in the neurite extension
mechanism, we employed PC12 cells, which expresses gicerin/CD146. PC12 cells are well
characterized cell and extend neurites by NGF. We examined whether if gicerin/CD146 is
involved in the neurite extension induced by NGF. PC12 cells extend longer neurites by nerve
growth factor (NGF) on gicerin substrate than on without gicerin substrate, which indicates that
gicerin participates in neurite extension by NGF. We also found that the expression of gicerin in
PCi2 cells is induced by NGF by transcription level. Over-expression of gicerin also promotes
neurite extension by gicerin-gicerin homophilic interaction. These finding suggested that increase
of gicerin expression by NGF promotes the gicerin-gicerin homophilic interaction resulting in the
neurite extension.

P1-003 Immunohistochemical analysis of neural cell recognition
molecule NB-2 in the rat brain

Manabu Toyoshima', Yasuo Takeda?, Yasushi Shimoda!, Kazutada Watanabe'

'Department of Bioengineering, Nagaoka University of Technology, Nagaoka, Japan,
2Department of Clinical Pharmacy and Pharmacology, K hima University Grad School of
Medical and Dental Sciences, Kagoshima, Japan

Neural cell recognition molecules play important roles in cell migration, neurite outgrowth,
synaptogensis and myelination during development of the nervous system. NB-2 that we isolated
and identified is a neural cell recognition molecule belonging to contactin subgroup of the
immunoglobulin superfamily. We reported previously that NB-2 expression is prominent in the
auditory system including cochlear nucleus (CN), superior olivary complex (SOC) and inferior
colliculus (IC), using X-gal staining of NB-2(+/-) mice in which NB-2 gene is replaced with LacZ
gene and immunostaining of the rat brain using anti-NB-2 polyclonal antibody. In addition, NB-2
knockout mice exhibit impaired neural function in the auditory system. These observations
indicate that NB-2 plays important roles in the auditory system. Here we report the detailed
analysis of the NB-2 expression pattern in rat brain using anti-NB-2 monoclonal antibody that we
produced recently.

Immunohistochemical analysis of the rat brain using the antibody showed that NB-2 was strongly
expressed in the CN, SOC, lateral lemniscus (1), IC, medial geniculate nuclei (MGN), and the
auditory area. In the central auditory pathway, auditory signal is first transfer to CN, subsequently
to SOC, 11, IC and MGN, and finally reaches to the auditory area of cerebral cortex. Thus, NB-2
was expressed in all brain regions of the auditory pathway. In addition, substantia nigra (SN),
caudate putamen (CPu) and fibers extending from SN to CPu were stained with NB-2 antibody.
CPu receives input from SN and thereby regulates somatic movement. These suggest that NB-2
may play roles in the basal ganglia motor loop as well as in the auditory system.

P1-005 Spatiotemporal expression of a novel member of
immunoglobulin superfamily, mKirre, in the mouse brain

Yoshihiro Morikawa', Tomoko Hisaoka', Toshio Kitamura?, Emiko Senba!

Department of Anatomy & Neurobiology, Wakayama Medical University, Wakayama, Japan,
2Division of Cellular Therapy, Advanced Clinical Research Center, The Institute of Medical
Science, The University of Tokyo, Tokyo, Japan

Immunoglobulin superfamily (IgSF) proteins are well known to play critical roles during the
development of the nervous system. Previously, we have reported that a member of IgSF, mKirre
(mammalian homolog of the Dorosophila kirre), is expressed in bone marrow stromal cells and
the brain. However, little is known about the localization and function of mKirre in the brain. In
the present study, to investigate the expression pattern of mKirre gene, we performed in situ
hybridization histochemistry in the developing and adult mouse brain. At embryonic day (E)
11.5, we observed mKirre mRNA in the differentiating zones of various regions, such as the

date-p the geniculate body, the thalamus, the amygdala, and the brainstem, where its
gene expression persisted to the adult though the expression levels were much less prominent.
After birth, we observed high expression of mKirre mRNA in the glomerular and mitral cell layer
of the olfactory bulb, the cortical plate of the neocortex, the cochlear nucleus, and the molecular
and granule cell layers of the cerebellum. At postnatal day (PN) 7, the expression of mKirre
mRNA was first observed in the dentate gyrus of the hippocampus. The expression pattern of
mKirre mRNA in the adult brain was the same as that in the brain at PN7 except for its gene
expression in piriform cortex of the adult brain. From the spatiotemporal expression pattern of
mKirre mRNA, mKirre may play important roles in later developmental processes of neurons,
especially the synapse formation.

P1-002 Specific localization of tetraspanin protein CD9 in mouse
dorsal horn

Yukari Takahashi', Tomiko Hoshi!, Tomoko Ishibashi, Yoshihide Yamaguchi', Hiroko Baba!
IDept of Molecular Neurobiology, Tokyo Univ of Pharmacy and Life Science, Tokyo, Japan

CD9 is a member of tetraspanin family, which has some roles in cell signaling, adhesion, cell
growth and motility by forming complexes as microdomains with a variety of membrane proteins.
In the nervous system, CD9 is enriched in myelin, especially along the outermost membrane of
myelin as well as in the paranodal region both in the CNS and the PNS. Recently, we found the
characteristic accumulation of CD9 in mouse dorsal horn Lamiae I and II. Since Cand A § fibers
form synapses in these regions, CD9 may have some function on pain sensation. To know the
functional role of CD9, localization and relationship of this protein and various pain-related
receptors were examined. First, double immunostaining was performed by the combination of anti-
CD9 antibody and various cell-type as well as synapse specific markers, suggesting that it is
located in the neuronal processes. Distribution of the capsaicin receptor, transient receptor
potential vanilloid subfamily | (TRPV1) was well correlated with that of CD9 in the spinal dorsal
horn. Furthermore, these proteins also colocalized in DRG neurons, spinal trigeminal nucleus and
free nerve endings in the skin, all of which were related to pain sensation. However the
distribution of TRPV1 in spinal dorsal hom was not affected in CD9 KO mice, indicating that
CD9 is not necessary for the specific localization of this receptor. Since CD9 is known to
modulate functions of the various receptors, it may act as one of modulators for pain sensation.

P1-004 Immunohistochemical detection of neural cell recognition

molecule NB-3 in the rat brain

Kunie Sakurai!, Yasuo Takeda?, Yasushi Shimoda!, Kazutada Watanabe!

Department of Bioengineering, Nagaoka University of Technology, Nagaoka, Japan,
2Department of Clinical Pharmacy and Pharmacology, Kagoshima University Graduate School of
Medical and Dental Sciences, Kagoshima, Japan

NB-3, a member of contactin subgroup of the immunoglobulin superfamily, is markedly
expressed in the central nervous system during the postnatal days when myelination and synaptic
maturation occur. In our previous study, X-gal staining of NB-3 (+/-) mice in which NB-3 gene
was replaced with Lac Z gene indicated that the expression is increased in the mouse cerebelium
during adulthood. Behavioral tests for motor function demonstrated that mice deficient for NB-3
are impaired in motor coordination. In this study, we produced monoclonal antibody against NB-3
in mouse and investigated detailed localization of NB-3.

immunostaining of the rat brain at postnatal days 7 and 14 showed that NB-3 was localized in the
layer V and layer 1I/111 of the cerebral cortex and the accessory olfactory bulb. This result was
consistent with our previous results obtained from Lac Z staining of the NB-3 (+/-) mouse brain at
postnatal day 14. NB-3 was localized to the cell surface of cell body and nerve fibers in the layer
V and layer II/III of the cerebral cortex. NB-3 positive signals were also detected around the
glomeruli of the olfactory bulb and the Purkinje cells of all lobules in the cerebeltum at postnatal
day 14. In addition to these regions, the straight fibers extending from the Purkinje cell layer to
the surface of the molecular layer were immunostained in 3 month-old rats. Moreover, cells with
astrocyte-like morphology were stained in the corpus callosum and the granular cell layer of the
cerebettum. These results suggested that NB-3 is expressed not only in neurons but also in glial
cells. We are now trying to specify the types of NB-3-expressing cells.

P1-006 Role of Retinoids in Goldfish Retina during Optic Nerve

Regeneration

Hiroyuki Sakurai!2, Kazuhiro Mawatari!, Toru Matsukawa?, Kayo Sugitani’, Satoru Kato?
'Dept. Lab. Sci., Grad. Sch. Med., Kanazawa Univ., Kanazawa, Japan, 2Dept. Mol. Neurobiol.,
Grad. She. Med., Kanazawa Univ., Kanazawa, Japan

Retinoic acid is synthesized from retinal via retinol and is catalyzed by retinaldehyde
dehydrogenase (RALDH). Retinoic acid is also well known as one of the transcription factor.
Role of retinoic acid in the retina during optic nerve regeneration is unclear. We previously
reported that a retinol-binding protein in the goldfish retina increased after optic nerve injury.
Therefore, we investigate in the present study whether or not neurite outgrowth was affected by
retinoic acid and whether or not expression of RALDH mRNA was affected after optic nerve
injury.

To examine the effect of retinoic acid on neurite outgrowth, we conducted retinal explant culture
system. Retinoic acid induced an enhancement of neurite outgrowth as compared to the control.
We next isolated cDNA fragments for RALDH with probe of PCR product amplified by primer
constructed from zebrafish sequence. We obtained 834 bp fragment of goldfish RALDH c¢DNA.
By using this cDNA probe, RT-PCR was conducted in the goldfish retinal samples following
optic nerve injury. We made digoxigenin (DIG)-labeled RNA probes for RALDH. We examined
localization of RALDH mRNA in the retina by in situ hybridization with this RNA probe.

Level of RALDH mRNA increased at 5 days and peaked at 10 days and then gradually decreased
and returned to the control value by 40 days after axotomy. A faint expression of RALDH mRNA
was detected mainly in the ganglion cells of the control retina. The level of RALDH mRNA was
increased in the ganglion cells 10 days after optic nerve transection. These results strongly
indicate that retinoic acid triggers neurite outgrowth from retinal ganglion cells after optic nerve
injury in accompanying with the RALDH activation.
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P1-007 IGF-] accelerates axonal regeneration in the goldfish
retina after optic nerve injury through PI3K/Akt system

Daisuke Murayama!, Yoshiki Koriyama!, Keiko Homma!, Satoru Kato!

!Dept. Mol. Neurobiol., Grad. Sch. Med., Kanazawa Univ., Kanazawa, Japan

The rat retinal ganglion cells (RGCs) fail to regencrate after optic nerve injury. On the contrary,
the fish RGCs can survive and reinnervate their axons to the tectum after injury. We compared a
difference of survival and death signals in both the species. In rat retina, Western blot analysis
revealed that phospho-Akt (p-Akt) and phospho-Bad (p-Bad) were decreased 2-3 days, whereas
Bax was increased 4-fold 6-8 days after optic nerve injury. In goldfish retina, p-Akt and p-Bad
were increased 3-5 days and an anti-apoptoic Bcl-2 was increased 10-20 days after optic nerve
injury. In the axotomized goldfish retina, 1GF-I phosphorylated the Akt earlier (3-5 days) and
higher (3-fold) than that in the intact retina. Furthemore, an inhibitor of phosphatidylinositol 3-

P1-008 TRANSPLANTATION OF CRYOPRESERVED HUMAN
BONE MARROW-DERIVED MULTIPOTENT ADULT
PROGENITOR CELLS FOR NEONATAL HYPOXIC-ISCHEMIC
INJURY

Noriyuki Matsukawa'?2, Takao Yasuhara?, David C Hess?, James E Carroli2, Cesario V Borlongan?
Department of Neurology and Neuroscience, Nagoya City University, Nagoya, Japan,
2Depatment of Neurology, Medical College of Georgia, Augusta, GA, USA

Stem cell therapy, via stimulation of endogenous stem cells or transplantation of exogenous stem
cells, has targeted neurogemc sites for brain pro!ecuon and repair. Based on its neurogenic and
neurotrophic factor- g pecially during the postnatal period, the hippocampus
stands as an appealmg target for stem cell therapy. In this study, we investigated the efficacy of

kinase (PI3K), wor dose-dependently supp d neurite outgrowth from goldfish retinal
explants in culture. Next, we performed an immunohistochemical analysis using anti IGF-1
antibody. In goldfish, the levels of IGF-I were increased at the ganglion cells and inner nuclear
layer (INL) by 3-5 days after optic nerve injury. In contrast, the levels of IGF-I in rat were
decreased at the RGCs and INL by 3 days. In rat retinal explant culture, neurite outgrowth was
enhanced by IGF-I and inhibited by wortmannin. These results suggest that IGF-1/Akt system is
one of the most important signaling molecule for survival and neurite outgrowth of RGCs after
optic nerve injury.

P1-009 Implication of DNA methyltransferase in EAAC1/EAAT3
expression in response to nerve injury

Noriko Okuyama!, Sumiko Kiryu-Seo!, Shoji Tajima?, Hiroshi Kiyama!

'Department of Anatomy and Neurobiology, Graduate School of Medicine, Osaka City
University, Osaka Japan, 2Laboratory of Epigenetics, Institute for Protein Research, Osaka
University, Osaka Japan

The injured motor of mice prog ly died over several weeks, while those of rats
could survive and regenerate. We have d d that the expression of a 1 gl

transporter, EAACI, was a critical factor for determining the fate; the expression of EAAC1 was
do’ gulated in injured mc ons of mice, while up-regulated in those of rats. Therefore it
is intriguing to reveal a possible mechanism underlying the down regulation of EAAC!
expression in mouse. Several lines of studies demonstrated that DNA methylation is a potent
mechanism for suppressing gene expression in various kinds of cells including neurons. Since the
genomic sequence around the translational start site of EAAC] encodes CpG islands, which are
preferential targets of DNA methyltransferase (Dnmt), it is likely that DNA methylation is

pp of Multipotent Adult Progenitor Cells (MAPCs), which are
pluripotent progemtor cells with the ability to differentiate mto a neuronal lineage. Seven-day old
SD rats were initially subjected to 1 hypoxic-i (HI) injury, subsequently exposure
to hypoxic environment. At day 7 after HI injury, animals received stereotaxic hippocampal
injections of vehicle or MAPCs derived cither from SD rats (syngeneic) or Fisher rats
(allogeneic). Behavioral tests were d d on post pl ion days 7 and 14 using the
EBST and the rotarod. MAPC pl d animal hibited reduced motor asy y and
longer time spent on the rotarod than vehicle. Both syngeneic and all ic MAPC planted
mJured ammals dld not significantly differ in their behavioral improvements at both test periods.
} evaluati of graft survival after behavioral testing at day 14 post-

tr 1 i led that syngeneic and all pl d MAPCs survived in the
hxppocampal region. These results d that pl of MAPCs ameliorated motor
deficits associated with HI injury. The similar degree of behavioral recovery produced by
syngeneic and allogeneic MAPC grafts indi that all ic tr 1 ion is a feasible and

efficacious cell replacement strategy that could be considered for cllmcal use.

P1-010 Neuropsin modulates the conversion of nmda-LTP to
compound-LTP

Yasuyuki Ishikawa', Sadao Shiosaka'

Department of Structural Cellular Biology, Nara Institute of Science and Technology. Nara, Japan

LTP in the hippocampus is one form of synaptic plasticity and is thought to be a cellular
mechanism underlying learning and memory. In which LTP has been studied most extensively, at
least two forms of LTP coexist in hippocampal area CAl (nmda-LTP, compound-LTP), but its
physiological 1 ins to be blished. Previously, we have shown that neuropsin
(NP}, a secreted-type serine protease, modulated LTP in CAl. However, how do NP play a role
in plasticity, it is not clarified. We report here, what kind of mechanism involved in LTP
modulation by NP. First, to examine whether nmda-LTP modulate by NP, which was perfused for
10 min before short theta burst stimulation (s-TBS), which normally enhances only the nmda-
LTP, but not compound-LTP. Moreover, we found that there was a severe impairment in
compound-LTP induced by 1-TBS in hippocampal slices derived from the NP-/-mice. We present
several evidences indicating that activation of NP is important for the shift from nmda-LTP to

involved in the transcriptional repression of EAACL. From this aspect, we ined an

pound-LTP via L-type VDCCs. We have identified NP as an endogenous extracellular

implication of Dnmt in nerve injured motor neurons, and identified that mRNA for Dnmtl, which
is essential for maintaining DNA methylation after DNA replication, was up-regulated in nerve
injured motor neurons of mice whereas those in rats did not. Immunohistochemical analysis also
reveled that Dnmt] protein was accumulated in nuclei of injured neurons of mice, but not in those
of rats. Furthermore, in vitro study showed that EAACI mRNA was increased in S-aza-2'-
deoxycytidine treated-neuronal PC12 cells. Although it is not clear about detailed mechanism how
Dnmt] suppresses the expression of EAACI, the present data suggests that Dnmtl contributes to
the transcriptional repression of EAACI in injured motor neurons of mice.

P1-011 Gene expression analysis associated with Long-lasting
synaptogenesis after repetitive exposures to glutamate in
hippocampal slice cultures

Katsuhiro Kawaai!, Keiko Tominaga-Yoshinoz, Naoko Taniguchiz, Tomoko Tashiro!, Akihiko
Ogura?

‘Dg:;aamnent of Science & Engineering, Graduate School of Science & Engineering,Aoyama
Gakuin University, Tokyo,Japan, 2Department of Frontier Bioscience,Graduate School of Frontier
Bioscience,University of Osaka,Osaka,Japan

We have previously shown that repetitive exposures to glutamate (100 u M, 3min, 3 times at 24h
intervals) induced a long-lasting synaptic ent acc ied by synap in rat
hippocampal slice cultures. To get clues for molecular mechanisms underlying this phenomenon,
we analyzed the time course of gene expression changes between 4h and 12d after the repetmve

enzyme system that is capable of converting nmda-LTP to compound-LTP.

P1-012 Expression of hippocampal neuropsin (KLK8) mRNA is
regulated by steroid hormones

Akiko Harada', Yasuyuki Ishikawa', Sadao Shiosaka'

!Division of Structural Cellular Biology, Graduate schoo! of Biological Sciences, Nara Institute of
Science and Technology, Nara, Japan

The limbic areas express abundantly steroid hormone receptors, and respond to adrenal and
gonadal steroid hormones which influence hippocampal plasticity, i.e. synaptic remodeling, long-
term potentiation, and stress-related memory. Recently, a number of steroid hormone-sensitive
proteases of the kallikrein (KLK)-like family have been cloned. Neuropsin (NP, or KLK8), one of
the kallikrein family serine protease, is expressed specifically in the limbic system and plays an
important role in hippocampal plasticity. Therefore, it is assumed that NP is involved in steroid-
dependent plasticity. To test the hypothesis, we first examined whether these steroid hormones

stimulation using our original oligoDNA microarray "Synaptoarray”."Synaptoarray”
probes for 500 genes selected for their likely involvement in the construction and function of
synapses, and has been shown to be capable of detecting =20% changes in gene expression.

Messenger RNAs extracted from the stimulated and the mock-stimulated control cultures were
reverse-transcribed, amplified, labeled with Cy3 or Cy5, and compared by competitive
hybridization. The results demonstrated that major differences in gene expression following the
repetitive stimulation took place between 24h and 96h after the 3rd stimulation. Genes for
regulatory proteins of the actin-cytoskeleton as well as for synaptic scaffold proteins were the
major components of the differentially expressed genes, indicating the dynamic changes in the
structural reorganization of the synapse following repetitive exposureé to glutamate.

gulate NP mRNA expression using itative assay of primary cultures of hippocampal
neurons and in situ hybridization histochemistry in vivo. In estradio} treatment, expression of NP
mRNA was up-regulated at each ation that we tested. In contrast, expression of NP
mRNA was increased by low concentration (5 nM) of corticosterone but unchanged by high
concentration (500 nM). We further analyzed by in situ hybridization histochemistry and found
that NP mRNA was decreased in CAl subfield of hippocampus 2 hours after subcutaneous
injection of corticosterone in adrenalectomized male mice and increased 2 hours after injection of
estradiol in CA3 subfield of ovariectomized female mice. These results strongly suggest that
expression of NP receives hormonergic regulation by steroids a region-specific and with steroid
type-dependent manner.




P1-013 Peripheral lipopolysaccharide injection induces apoptosis
in the murine olfactory bulb and rostral migratory stream

Keiji Mori!, Yoko Kaneko', Akira Nakashima!, Ikuko Nagatsu?, Akira Ota!

'Department of Physiology, Fujita Health University School of Medicine, Aichi, JAPAN,
2Departments of Anatomy, Fujita Health University School of Medicine, Aichi, JAPAN

Olfactory bulb (OB) is one of the few structures in adult mammalian CNS in which there is a
continuous supply of newly generated neurons in subventricular zone. Therefore, the balance
between the supply of new cells and apoptosis in OB probably determines olfactory function. In
this study, the effect of the propagation of innate immune reaction triggered by peripheral
lipopolysaccharide (LPS) on OB of C3H/HeN mice was examined, because LPS-induced tumor
necrosis factor (TNF)- « is known to trigger the apoptotic cascade mediated by TNF/TNF
receptor pathway. Within 0.5 h after the intraperitoneal injection of 50 ug LPS, the rectal
temperature significantly decreased and mRNA expression levels in OB of the genes encoding

P1-014 ER stress response in dendrites of primary neurons
Tomohiko Murakami'?, Kanta Yanagida!, Kazunori Imaizumi'

!Department of Molecular and Cellular Biology, Faculty of Medicine, University of Miyazaki,
Japan, 2Division of Structural Cellular Biology, Nara Institute of Science and Technology, Japan

falded s sfolded : 1

When or in the ER (so called ER stress), the unfolded
protein response (UPR) sxgnals are transmitted from the ER to nucleus and cytoplasm. The
induction of UPR-target genes facilitates correct folding of unfolded proteins in order to protect
cells from ER stress. In contrast, excessive or long-termed stresses in the ER result in apoptotic
cell death. Cell fate after ER stress is regulated by the balance of both apoptotis and the UPR
signaling. Recently, ER stress has been reported to be linked to neuronal death in various
neurodegenerative diseases. However, it remains unclear whether ER stress and its stress response
indeed occur in the patient brains. It is important to image the ER stress in the patient brains in
order to demonstrate the relationship between ER stress and neuronal death in neurodegenerative
di _Neurons have the ER not only in the soma and but also in the dendrites unlike in the case

TNF- o was significantly enhanced in the LPS-injected mice. Double i
microscopy confirmed that almost all TNF- « -immunopositive cells in OB of the LPS-injected
mice were in the subependymal zone and that they overlapped with those immunostained with
antibody against glial fibrillary acidic protein, but not with the one against F4/80, an antigenic
marker of microglia. The number of TUNEL-positive cells exclusively identified in granule cell
layer was significantly increased in LPS-injected mice sacrificed at 24 h after the injection. These
results suggest that peripheral LPS injection may cause a disequilibrium between the supply and
the disappearance of the cells in OB, which may lead to olfactory dysfunction.

P1-015 Functional changes following sustained exposure to
glutamate at a low concentration in cultured neurons derived from
discrete rat brain regions

Yuki Kambe!, Noritaka Nakamichi!, Yukiti Ishioka!, Yukio Yoneda!

ILaboratory of Molecular Pharmacology, Kanazawa University Graduate School of Natural
Science and Technology, Kanazawa, Ishikawa, Japan

Although the excitatory neurotransmitter glutamate (Glu) is ubiquitously distributed in the
mammalian central nervous system, Glu could elicit different actions on the functionality and
integrity of discrete brain structures in a particular situation. In this study, we have attempted to
elucidate mechanisms underlying signaling processes of Glu in cultured neurons derived from
discrete brain structures. Rat neocortical, striatal and hippocampal neurons were individually
cultured for 9 days in vitro in either the presence or absence of Glu at 50 u M, followed by
washing and exposure to Glu at different concentrations for 1 h. Cellular viability was then
determined 48 h later on MTT assays. The transient exposure to Glu significantly decreased the
number of living cells in a concentration-dependent manner at a concentration range of 1 to 1,000
4 M in hippocampal neurons irrespective of the presence of Glu in culture medium, but did not
markedly affect cell survivability in striatal neurons cultured in the presence of 50 zM Ghu.
Immunoblotting analysis revealed that culturing with Glu at 50 1 M led to a significant decrease
in endogenous levels of NR2A, NR2B and NR2C, but not NR1, subunits in striatal neurons
without markedly affecting those in neocortical and hippocampal neurons. On semi-guantitative
RT-PCR analysis, however, no significant alterations were seen in mRNA expression of those
subunits in neocortical, hippocampal and striatal Itured in the p of 50 M Glu.
These data suggest that prior sustained exposure to Glu at a low concentration would result in
subsequent tolerance to the excitotoxicity of Glu through a mechanism related to downregulation
of NR2 sut at the p d rat striatal neurons.

iptional level in cul

P1-017 Attenuation of apoptosis by glucocorticoid modulatory
element-binding protein 1 via specific binding to procaspses

Takashi Uehara!, Kazuhiro Tsuruma!, Nobutaka Morimoto?, Hideaki Hara2, Yasuyuki Nomura'
'Department of Pharmacology, Graduate School of Pharmaceutical Sciences, Hokkaido
University, Sapporo, Japan, 2Department of Biofunctional Molecules, Gifu Pharmaceutical
University, Gifu, Japan

Caspases are divided into two classes. The initiator caspase, which includes caspase-8, and -9,
possess a long prodomain, while the effector caspase, which includes caspase-3 and -7, possess a
short one. More recently, we demonstrated that glucocorticoid modulatory element-binding

of non-neuronal cells, but it is unclear whether ER stress and UPR occur in the dendrites. In this
study, we examined localization of ER stress sensors, IRE1, PERK, ATF6, in primary neurons.
All of these sensors localized in the ER of soma and dendrites, indicating the possibility that
dendrites could respond to ER stress. Moreover, we also show the UPR signaling in dendrites of
primary neurons.

P1-016 Involvement of double strand RNA-dependent protein
kinase (PKR) on endoplasmic reticulum stress-induced cell death
in rat retinal ganglion cells

Masamitsu Shimazawa!, Hideaki Hara!

IDepartment of Biofunctional Molecules, Gifu Pharmaceutical University, Gifu, Japan

In this study, we examined whether activation of a double strand RNA-dependent protein kinase
(PKR) particip in I cell death i d by endoplasmic r I (ER) stress in
cultured retinal ganglion cells (RGC-5, a rat ganglion cell line transformed with E1A virus).

Retinal damage was induced by ycin (a protein glycosylation inhibitor), and cell viability
was measured by Hoechst 33342 and YO-PRO-1 or propidium iodide double stainings, or
resazurin reduction assay. When cultured RGC-5 cells were incubated with tunicamycin at the
concentration between 1 and 4 x g/ml for up to 24 hrs, a number of cells underwent cell death in
concentration- and time-dependent dependent manners. An imidazolo-oxindole derivative that
acts as ATP-binding site directed inhibitor of PI(R (a PKR inhibitor) at 0.1 to 1 uM

concentratic dently inhibited the i induced cell death. Treatment with
tunicamycin increased in ER stress-related protelns such as GRP78/BiP, ATF-4 and
GADDI153/CHOP. A PKR inhibitor ion-dependently inhibited the i of CHOP

induced by tunicamycin but not BiP protein production. These results indicate that inhibition of
PKR activation shows a neuroprotective effect against ER stress-induced retinal damage and PKR
activation on the ER stress-induced cell death may be involved in the underlying mechanism.

P1-018 Intraceliular signaling mechanism of sustained nitric
oxide (NO) exposure-induced apoptosis in PC12 cells

Toshifumi Yamamoto', Hideko Yamamoto?

IL.ab of Molecular Recognition, Graduate School of Arts and Sciences, Yokohama City
University, Yokohama, Japan, 2Dept of Molecular Psychiatry, Tokyo Institute of Psychiatry,
Tokyo, Japan

Nitric oxide (NO) is a short-lived, highly reactive gaseous radical that is synthesized in many
mammalian tissues and which has a role in both physiological and pathological functions. We
have shown previously that prolonged exposure to an NO donor, NOR3, even at low

4

protein 1 (GMEBI1) can interact with prodomain of procaspase-2. We found that this molecul
inhibits the autoproteolytic activation of p pase-2 by oli
compound-dependent system. Here we show that GMEB1 is capable of binding to not only
procaspase-2 but also procaspase-8 and -9. GMEBI attenuated the Fas-mediated activation of
caspases and consequent apoptosis. To directly assess the function of endogenous GMEBI, we
knocked down its expression in SH-SYS5Y cells by siRNA technique. Interestingly, siRNA-
mediated gene silencing of GMEBI in cells dramatically accelerated to induce apoptosis in
response to hypoxic stress. Furthermore, we attempted to elucidate the role of GMEBI on a model
of focal ischemia with neuro-specific GMEBI transgenic mice. Cerebral infarcts and brain
swelling induced by middle cerebral artery (MCA) occlusion in GMEBI transgenic mice were
significantly smaller than those in wild-type mice. These results suggested that GMEBI1 is an
endogenous caspase-regulating protein that selectively binds to initiator procaspases.

ization on a

ns i d cell death in PC12 cells. We also reported the early increase in
mitochondrial H202 production during NOR3 exposure and these events were accompanied by
strong inhibition of cytochrome ¢ oxidase activity. In the present study, we have examined the
activation of PKC, protein tyrosine kinase and mitogen-activated protein kinase (MAPK)
cascades in PC12 cells. An NO donor, NOR3 induced cell death even at low concentrations.
These NOR3-induced cell death were suppressed by SB203580 (a specific inhibitor of p38
MAPK), calphostin ¢ (2 PKC inhibitor), and genistein (a protein tyrosine kinase inhibitor), but not
by PD98059 (a MEK inhibitor) and SP600125 (a JNK inhibitor). Furthermore, exposure of PC12
cells to NOR3 resulted in an increased p38 MAPK phosphorylation, but not p42/p44 MAPK
(ERK1/2) and c-Jun NH2-terminal kinase (JNK). Time-course studies showed that p38MAPK
activation was observed from 2 h to at least 6 h after exposure to NOR3. These activations were
suppressed by SB203580, calphostin ¢ and genistein. These findings suggest that cell death
induced sustained exposure to NO at physiologically low concentrations is mediated by the
activation of upstream kinases, PKC and protein tyrosine kinase, and the specific activation of
p38MAPK cascade.
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P1-019 Relationship of polyglutamine-expanded GFP expression
to ER stress in PC12 cells
Hitoshi Nakayama', Koji Shimoke?, Yoshitaka Nagai®, Minoru Isosaki', Hiroyasu Satoh!,

M: i Yoshizumi!, Toshihiko Ikeuchi?
!Department of Phar logy, Nara Medical University School of Medicine, Nara, Japan,
2Laboratory of Neurobiology, Faculty of E ing, Kansai University, Osaka, Japa,, 3Devision

of Clinical Genetics, Department of Medical Genetics, Osaka University Graduate School of
Medicine, Osaka, Japan

Expansion of polyglutamine repeats has been shown to cause a number of neurodegenerative
disorders. To investigate the effects of of polygt i 1 cells, we

d PC12 cells expressing expanded poly Qn (n=19 or 81) under Lhe control of the Tet-
Off™ system. The CAG repeats of the Qn-green fluorescent protein vector were inserted into the
pEYFP-N1 vector (CLONTECH) to construct the polyglutamine-YFP (Qn-YFP) expression
plasmids. The stably fected PC12 were d in DMEM medium with 5% PNCS and
5% HS containing 100 z g/ml hygromycin, 500 ng/ml bl din S, 10 ng/m! doxycycline (Dox).

P1-020 Differential function and localization of two splice variants
of caspase-3 binding protein 2

Takashi Watanabe!, Takeshi Mukasa!, Takashi Nonaka?, Masato Hasegawa?, Toshihide Nukada!
N I Signaling Lat y, Tokyo Institute of Psychiatry, “Molecular Neurobiology
Laboratory, Tokye Institute of Psychiatry

Caspase-3 plays a critical role in the process of apoptosis. To clarify this mechanism in neurons,
we have punified novel caspase-3 binding proteins (C3BPs) from rat brain using a caspase-3
affinity chromatography. One of C3BPs (C3BP2) is supposed to have two alternative splice
variants: long (C3BP2-L) and short forms (C3BP2-S). These two splice variants were expressed

for each in It ltured cells her with an active-form of caspase-3 (Csp). Csp
showed caspase-3 activities and induced cell apoptosis, both of which were further enhanced by
C3BP2-S, or inversely suppressed by C3BP2-L. M y fl showed

that both C3BP2-S and C3BP2-L were located to endosomal membranes, in which C3BP2-S was
also present in the cytoplasm with a reticular distribution. These results indicate that caspase-3 is
inversely regulated by two splice variants of C3BP2 which are differentially localized in the

By western blot analysis with anti-GFP antibody, we confirmed that the | of Dox induced

the expression of 19Q and 81Q GFP. In particular, 2 days after Dox removal, the aggregate
formation of the 81Q but not 19Q was significantly detected by the existence of high molecular
weight proteins in a stacking gel. Expression of 81Q induced apoptotic cell death. The removal
of Dox induced phosphorylation of eIF2 @ only in 81Q-expressing cells, whereas no significant
change in protein levels of GRP78/Bip was found in both 81Q- and 19-expressing cells. This
result suggests the dow lation of protein hesis in 81Q- ing cells. Ubiquitination
of 81Q GFP is now under investigation.

P1-021 Depletion of intraceliular Ca2+ store itself may be a
major factor in thapsigargin-incuced ER stress and apoptosis in
PC12 cells

Akira Monji!, Ichiro Yoshxdal Ken-Ichiro Tashiro!, Sadayuki Hashioka!, Shigenobu Kanba!
'Department of Neuropsychiatry, Grad School of Medical Sci Kyushu University

The hani of i Hul lcium store d and store-refated Ca2+ dysregulatlon in

Yiop

P1-022 The efferent projection of the "running neurons" located
in the ventromedial nucleus of the hypothalamus: The neural
structure supporting hyper-running behavior

Shinobu Seki!, Makoto Bannai!, Kentaro Inagawa', Michio Takahashi!

TAJINOMOTO CO., INC. Res. Inst. for Health Fundamentals, Kawasaki, Japan

It has been reported that stimulating the ventromedial part of the ventromedial nucleus of the

relatlon to apoptotlc cell death in PC12 cells were inv

1 indi

d at physiological a
dye Fura-PE3 by a cooled CCD imaging analysns system.
Electron microscopic observation has shown thapsigarg p PC12 cells.
Thorough starvation of stored Ca2+ by BAPTA/AM (50 uM), or La3+ (100 1 M)enhanced
while dantrolene (100 x M) att d the TG-i d apoptosis by prevenrmg a calcium release
from internal stores. The i ing: analysis led an enh: p f GRP78, the
hallmark of endoplasmic reticulum (ER) stress when cells were treated byTG along with
BAPTA/AM. These results indicate that depletion of intraceltular Ca 2+ stores itself induces the
ER stress and apoptosis in PC12 cells without involvement of capacitative calcium entry or
sustained {Ca2+] elevation.

P1-023 Activation of cytcsolic phospholipase Az in the dorsal root
ganglion of neuropathic pain rats
Shigeo Hasegawa!, Makoto Tsuda', Kazuhide Inoue'

Department of Phar logy, Grad Scheol of Pharm | Sci Kyushu University,
Fukuoka, Japan

Cytosolic phospholipase A2 (cPLA2) hydrolyzes phospholipid inil hidonic acid,
which in turn is bolized to p landins by the cyclooxygenase pathway and to leukotrienes

by the 5-lipoxygenase pathway, both of which play important roles in pain signaling. Full
activation of cPLA2 requires CaZ* binding to an N-terminal C2 domain and phosphorylation on
serine residues. The aim of the present study was to examine changes in the level of cPLA2
phosphorylation in sensory neurons of spinal nerve-injured rats, a model for neuropathic
pathological pain. We carried ot immunohistochemical analyses using an antibody for the Ser®%
phcsphorylated active form of cPLA2 (p-cPLA2) and found that the level of p-cPLA2

fluor in the ipsil 1 dorsal root ganglion (DRG) was markedly increased after
nerve injury. Almost all of p-cPLAz-positive cells were also immunostained with MAP2 (a
neuronal marker), but not with GFAP (an astrocyte marker), indicating that the phosphorylation of
cPLA2 in the DRG is restricted to neurons. We also found that there were many DRG neurons
showing intense immunofluorescence of p-cPLA2 in the vicinity of their plasma membranes,
indicating a translocation of cPLA2. The number of with the 1 d
as carly as day 3 and the peak was observed on day 14, the time course of which matched
emergence of the tactile allodynia, a pain resp to i hanical stimulus. These
results indicate that peripheral nerve injury induces an activation of ¢cPLA2 in DRG neurons and
suggest that cPLA2 may have a role in the path

jon was i

physiology of pathic pain.

hypothal (vmVMH) induces hyper-running behavior in the rat. Unilateral microinjection of
kainic acid into the VMH of the rat exclusively elicited stereotypical running behavior associated
with autonomous nervous activities that support running behavior such as elevations of blood
pressure and heart rates. Bilateral lesions made by ibotenic acid in the VMH decreased
spontaneous wheel running activity. However, the characterization of the vmVMH neurons
involved in the running activity (= running ) has not been etucidated. The objective of this
study is to investigate the efferent projections from the vmVMH.To stimulate the VMH, kainic
acid was microinjected into the rat VMH lly under the h hetized condition.
The brain was removed 90 min after microinjection and c-Fos i ive signals were
detected. The c-Fos signal was used as a marker of the direct and indirect projection sites of the

VMH. C ly, to primary proj sites from the vmVMH the anterograde
axonal tracer, biotinylated dextran amine (BDA) was microi ph ically into the
vmVMH. Double labeling i ytoch y was performed to detect tracers and some of
the i imul ty.c-Fos i ivities and BDA signals were detected in

the periaqueductal gray (PAG) and cuneiform nucleus (CaF). These parts are known as the
mesencephahc locomotor reglon (MLR). Vesicular glutamate transporter signals were

ty d d at the BDA positive synaptic terminals in the PAG. These results
indicate that the vmVMH neurons (running neurons) have the direct glutamatergic projection to
the MLR that involves in spontaneous running.

P1-024 Changes in transcription factors in mouse cochiea after
intense noise exposure

Reiko Nagashima', Kiyokazu Ogita!

'Department of Pharmacology, Setsunan University Faculty of Pharmaceutical Sciences,
Hirakata, Osaka, Japan

Sensorineural hearing loss can be caused by a variety of insults, including acoustic trauma,
exposure to ototoxic drugs, infections or aging. There is compelling evidence that reactive oxygen
species (ROS) are formed in the cochlea during acoustic overstimulation. The formation of ROS
may trigger a variety of intracellular events, including lipid peroxidation expression of
transcription factors, and transcriptional acnvanon of genes. Several distinct transcription factors
are known to participate in stress-ind pathways in neuronal cells. These include
activator protein-1 (AP-1), nuclear factor kappa B (NF « B), and antioxidant-response element
(ARE) binding proteins. In this study, we investigated the changes in transcription factors in the
cochlea in response to acoustic overstimulation. Nuclear extracts were prepared from the cochlear
at various time points after intense noise exposure (4 kHz octave band, 125 dB, 5 h), and then
subjected to electrophoretic mobility shift assay to determine DNA binding activity of
transcription factors, such as AP-1, NF x B, ARE binding protein and cyclic AMP response
element binding protein (CREB). AP-1 DNA binding was markedly increased 2 to 12 h after the
noise exposu:e, with a pea.k at 2 h after exposure. In addition to AP-1, DNA binding of CREB and
NF & B was diately after exp H , ARE binding was not significantly
affected by exposure. Supershift analysis revealed that JunD and FosB of Fos/Jun family proteins
patticipate to enhancement of AP-1 DNA binding induced by noise exposure and that p65 of NF «
B components was involved in NF x B DNA binding at 2 h after exposure. Taken together, both
of AP-1 and NF x B may function as molecules for stress response in the cochlea after intense
noise exposure.




P1-025 Abnormalities in non-visual photoreception in mice
lacking PACAP

Chihiro Kawaguchi!, Michiyoshi Hatanaka!, Yasushi Isojima?, Norihito Shintani!, Hitoshi
Hashimoto!, Katsuya NagaiZ, Akemichi Baba!

!Lab. of Mol. Neuropharmacol. Grad. Sch. Pharmaceutical. Sci., Osaka Univ., Osaka, Japan,
2Inst. Prot. Res., Osaka Univ., Osaka, Japan

PACAPisa ber of in/glucagon family peptides and expressed in a small subset of
retinal ganglion cells constituting the retino-hypothalamic tract, a monosynaptic pathway from the
retina to the suprachiasmatic nuclens (SCN). In the previous study, we showed possible roles of
PACAP in light-induced phase shift of the locomotor activity rhythm, and light-induced gene
expressions in the SCN. The light-responsive functions lacking to form vision are defined as non-
visual photoreception (NVP), including the photoent of the circadian clock, suppressi
of activity by light, and pupillary light reflex. The involvement of PACAP in NVP has not been
well understood. To clarify the possible functions of PACAP in NVP, we investigated light-
induced phase delay of locomotor activity rhythm, light-induced suppression of ! T
activity, and pupillary light reflex in PACAP-knockout mice (PACAP ).

In PACAP *, the magnitude of phase delay due to relatively bright light (100 Ix or 600 Ix, white
light, 5 min), but not dim light (20 1x) at CT15 significantly reduced compared with those in wild-
type mice. Unlike phase delay, all three intensities of light (20, 100 or 600 Ix, white light, 60 min)
at ZT13 failed to induce an acute suppression of activity in PACAP™- On the contrary, PACAP”-
showed a normal pupillary reflex to these three intensities of light (1 min, wavelengths 466-49¢
nm). The present results suggest that PACAP is implicated in NVP functions, especially in the
photoentrainment of the circadian clock and acute regulation of locomotor activity by light.

P1-027 Epac-specific CAMP analogue induces GIuR1 and NR2B
degradation via calpain activation in adult hippocampus

Hideo Matsuzaki!, Peter Olausson2, Drew Kiraly?, Jane Taylor?, Angus Nairn?, Norio Mori3
IDepartment of Anatomy and Neuroscience, Hamamatsu University School of Medicine,
Shizuoka, Japan, 2De‘,paﬁment of Psychiatr, Yale University School of Medicine, USA,
3Department of Psychiatry and Neurolog, Hamamatsu University School of Medicine, Shizuoka,
Japan

Recent studies have identified Epac (exchange protein directly activated by cAMP) as a target for
cAMP. Epac is a cAMP-regulated GTP exchange factor that appears to be involved in the
activation of Rap1 but not to be directly involved in the regulation of the PKA-Ras-ERK pathway.
In studies of the function of Epac in rodent brain, we have found that infusion of the Epac specific
c¢AMP analogue, 8-pCPT-2-O-Me-cAMP (8-CPT) into hippocampus blocked contextual fear
learning (see accompanying poster by Olausson et al). Here, we d potential biochemical
mechanisms that might be involved in the effects of Epac activation on learning and memory (see
also accompanying poster by Kiraly et al). Hippocampal sections were prepared from male
C57BL/6 mice (8 weeks old) and immediately incubated for 1 h without or with 8-CPT in fresh
artificial cerebrospinal fluid (ACSF, oxygenated Krebs-HCO3 buffer) at 30°C. Protein levels were
detected by immunoblotting using various antibodies. (1) In a dose-dependent manner, 8-CPT
treatment decreased levels of GluR1, NR2B and C-Jun but not GluR2. (2) Other cAMP analogues
such as 8-Br-cAMP, Sp-cAMPs and Rp-cAMPs had no effect. (3) The effect of 8-CPT was
dependent on Ca2+ and was blocked in Ca2+-free conditions. (4) An inhibitor of calpain, but not
inhibitors of cathepsin or caspase, blocked the effect of 8-CPT. These results suggest that Epac-
activation by 8-CPT induces GluR1, NR2B and C-Jun degradation via calpain activation in
hippocampus. Further studies are underway to examine the mechanism of regulation of calpain,
and whether calpain plays a role in the Epac-mediated regulation of learning.

P1-029 Effect of leptin on BDNF expression in the hypothalamus
Tadasuke Komori!, Yoshihiro Morikawa!, Emiko Senba!
IDepartment of Anatomy and Neurobiology, Wakayama Medical University, Wakayama, Japan

It has been reported that brain-derived neurotrophic factor (BDNF) regulates feeding behavior and
energy expenditure. Although BDNF is highly expressed in the hypothalamus, the regulatory
mechanisms of BDNF expression in the hypothalamus remain unclear. In the present study, we
investigated the effect of leptin, an important regulator for food intake in the hypothalamus, on the
expression of BDNF in the hypothalamus. Intravenous administration of leptin induces the
expression of BDNF mRNA in the ventromedial hypothalamic nucleus (VMH). In situ
hybridization combined with immunchistochemistry revealed that BDNF mRNA was detected in
phosphorylated signal transducer and activator of transcription 3-positive neurons in the VMH,
suggesting that leptin regulates BDNF expression directly in the VMH neurons. In addition to
BDNF mRNA, BDNF protein is highly expressed in the VMH of leptin-treated mice. In addition,
BDNF-immunoreactive fibers were abundant in the dorsomedial hypothalamus (DMH) of leptin-
treated mice. To study the anatomical relationship between BDNF-immunoreactive fibers and
TrkB-immunoreactive neurons in the DMH, we performed double-immunofluorescence method
using antibodies against BDNF and TrkB. Many close appositions were observed between BDNF-
immunoreactive fibers and TrkB-immunoreactive neurons in the DMH of leptin-treated mice.

These results suggest that leptin regulates food intake partly through BDNF-trkB signaling in the
DMH. This work was supported by Grant-in-Aid for Scientific Research on Priority Areas (C)
Medical Genome Science from the Ministry of Education, Culture, Sports, Science and
Technology (13204074) and a Research Grant on Priority Areas from Wakayama Medical
University.

P1-026 Combination of the two ROR response elements in the
Bmal1 promoter confers robustness to the mouse Bmal1
oscillation

Masaaki Ikeda'2, Xu Haiyuan'?, Yang Fang!?, Megumi Kumagai'2, Takashi Hayashi'-2, Eiichi
Yamada’, Yosh)hlro Nakajima®, Katsuhiro Ohmiya®, Masahiko Nomurall

'Dept. Physiol. Saitama Medical School, Saitama, Japan, 2Molecular Clock Project, Research
Center for G ic Medicine, Hidaka, Japan, 3Dept. Psychiatry, Saitama Medical
School, Moroyama, Saitama, Japan, 4AIST, lkeda, Osaka, Japan

Transcriptional regulation of clock genes appears essential for generating circadian oscillations.
Recent studies have provided evidence that ROR response element (ROR-RE)-binding proteins,
which include Rev-Erba and Rev-Erb 8, as well as ROR a, §, and v, are expressed in-phase
in the suprachiasmatic nucleus (SCN) and interact with ROR-REs in the Bmall promoter to
regulate Bmall circadian expression. The precise mechanism by which these ROR-RE-binding
proteins regulate the Bmall gene has not been elucidated. In this study, we found that ROR o was
the most potent enhancer of Bmall promoter activity among ROR-RE-binding proteins and that
ROR o -induced enhancement of Bmall transcription was decreased markedly by the single
deletion of two ROR-REs in the proximal Bmal!l promoter, using a luciferase reporter assay.
Real-time monitoring of the Bmall promoter showed that a deletion of the upstream ROR-RE
abolished the circadian expresson of the Bmall reporter. In addition, the Bmall promoter with a
deletion of the dowmstream ROR-RE oscillated with damped amplitude of reporter activity.
These observations indicate that the two proximal ROR-REs differentially contritutes to the
circadian expression of the Bmall gene and a combination of the two ROR-REs mediates the
robustness of the Bmall oscillation, amplifying its amplitude via the ivation of ROR .

P1-028 Activation of microglia leads to deficit of learning and
memory in rat

Toshiomi Shibutani!, Sachiko Tanaka', Hirokazu Ohtaki?, Seiji Shioda?, Satoshi Numazawa!,
Takemi Yoshida'

!Department of Biochemical Toxicology, School of Pharmaceutical Sciences, Showa University,
Tokyo, Japan, 2Department of Anatomy, School of Medicine, Showa University, Tokyo, Japan

Activation of microglia in the brain leads to the development of neurodegenerative disease such as
Alzheimer's disease. Activated microglia releases inflammatory cytokines such as interleukin beta
(IL-18) and tumor necrosis factor alpha (TNFa) that contribute to neurodegeneratlon
Interactions between neuronal and glial cells during the develop of ion remain
to be clarified. We have designed the animal model of neuronal inflammation in order to study the
contribution of microglial activation. And then we determined whether inflammation causes
neurodegenerative and functional change in neuronal cells.

Lipopolysaccharide (LPS) was injected into rat hippocampus CA1 region daily for § days in order
to produce chronic inflammatory conditions. LPS injection for 5 days caused leming deficit in rats
when examined by a passive avoidance test. Using immunohistochemical study, expression of IL-
1 B was noted in LPS injection and co-localized with anti CD11b antibody (marker of microglia
and macropharge), but not with GFAP antibody (marker of astrocyte). GFAP positive cells in
LPS-treated rats were existed greatly than that in PBS-treated rats. Hippocampal sections were
performed to TUNEL and HE staining to determine neuronal cell death. We failed to detect signs
of apoptotic and necrotic cell death. These results suggest that activation of microglia by chronic
LPS treatment results in the functional change of neurons without obviously neuoronal cell death.

P1-030 Autonomic receptor-mediated histamine H: receptor gene
expression

Hiroyuki Fukui!, Katsuhiro Miyoshi', Katsumi Fujimoto?, Shuhei Horio'

Department of Molecular Pharmacology, Institute of Health Bioscience, The University of
Tokushima, ZDivision of Molecular Medical Science, Graduate School of Biomedical Sciences,
Hiroshima University

[Aim] Regulation of allergy symptoms by autonomic nerve is clinically noticed. We observed up-
regulation of histamine Hi receptors (HIRs) in nasal mucosa of allergy model rats. The
stimulation of HiRs induces increase in HIR gene expression. In the present study autonomic
receptor-mediated HIR gene expression was examined. [Methods] U373-M23 cells and U373- 82
cells expressing recombinant M3 muscarinic receptors and recombinant 3 2 adrenergic receptors,
respectively, besides naturally existing HiRs were used. HIR mRNA was determined by real-
time PCR. Promoter activity of HIRs was performed by luciferase reporter assay. HIRs were
determined by [*H] mepyramine binding assay. HIR mediated signaling was assessed by
determining IPs lated after HIR lation. [Results] Muscarinic stimulation induced
time- and dose-dependent increase in HIR in U373-M3 cells. This up-regulation was inhibited by
a pmtem kinase C HIR signaling was also i d in up-regulated cells. Muscarinic

lation even induced i in HIR mRNA. HIR mRNA stability was unchanged but HIR
promoter activity was increased in up-regulated cells. Adrenergic stimulation induced down-
regulation of HIRs in U-373(2 cells. A protein kinase A inhibitor reversed this down-regulation.
Both HIR mRNA stability and HIR promoter activity were decreased in down-regulated cells.
[Di ion] Parasympathetic stimulation induced up-regulation of HIRs by increased gene
expression. In contrast, sympathetic stimulation induced down-regulation of HIRs by both
decreased gene expression and decreased stability of mRNA. Protein kinase C and protein kinase
A were involved in up- and down-regulation respectively. The present results demonstrate the
regulation of HIR gene expression by autonomic nerve.
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P1-031 Subcellular localization of SIRT1(Sir2 &), an NAD-
dependent histone deacetylase, in the brain -SIRT1(Sir2 a)
shuttles between the cytosol and the nucleus-

Yoshiyuki Horio!, Masaya Tanno!, Jun Sakamoto!

!Department of Pharmacology, Sapporo medical University, Sapporo, Japan

Sir2 (silent information regulator 2) is an NAD-dependent deacetylase that is broadly conserved
from bacteria to h Sir2 is implicated in the regulation of aging, because its increased
expression extends the lifespan of yeast and nematodes. Mammalian SIRT1 (Sir2 a ) is a member
of the Sir2 family. Recently, SIRT1 was shown to interact with various transcription factors, such
as p53, forkhead transcription factors (FOXOs), and MyoD, and to participate in stress tolerance,
differentiation, and development. We found that SIRT1 is dominantly expressed in the cytosol of
some subsets of neurons in adult mouse brain. On the other hand, ependymal cells of adult brain
and neural stem cells from fetal brain expressed SIRT! in the nucleus and the cytosol. To
investigate the difference of subcellular localization, we constructed various deletion clones and
point-mutated SIRT1 tagged with GFP, and ined subcellular locali of wild and mutant
clones. We identified two nuclear localization signals (NLS) and also two nuclear export signals
(NES) in the amino acid sequence of SIRT1. We confirmed the function of NLSs and NESs in
SIRTI1 by a cell fusion technique (heterokaryon formation). 1929 cells were fused with COS7
cells which was transfected with SIRT1-GFP in the presence of polyethylene glycol. The resuitant
heterokaryons showed that nuclei of L929 cells expressed SIRT1-GFP. Furthermore, treatment
with leptomycin B, a specific inhibitor of Crml dep nuclear export, inhibited nuclear
export of SIRTI. These data indicate that SIRT1 is a nucleocytoplasmic shuttling protein. The
subcellular localization of SIRT1 affects its function and may be lated by some intracellulul
or extracellular signals.

P1-033 Amino acids as candidates for objective biomarkers and
anti-fatigue substances in physical, mental and complex fatigue

Kei Mizuno!, Satoshi Nozaki!, Kouzi Yamaguti'-?, Hiroshi Mizuma!, Masaaki Tanaka!, Tetsuya
Sasabe', Suzuka Ataka', Tomohiro Sugino®, Tomoko Shirai®, Yoshitaka Kajimoto*, Hirohiko
Kuratsune?5, Yasushi Nishida%, Osami Kajimoto*’, Yasuyoshi Watanabe'

!Department of Physiology, Osaka City University Graduate School of Medicine, Osaka, Japan,
2Hematology and Oncology, Osaka University Graduate School of Medicine, Osaka, Japan, >The
First Department of Oral and Maxillofacial Surgery, Osaka University Graduate School of
Dentistry, Osaka, Japan, *Soiken Incorporation, SDepartment of Health Sciences, Faculty of
Health Sciences for Welfare, Kansai University of Welfare Sciences, Osaka, Japan, SDepartment
of Traffic, National Research Institute of Police Science, Chiba, Japan, TCenter for Health Care
Osaka University of Foreign Studies, Osaka, Japan

P1-032 Working hypothesis on the central nervous system
fatigue .

Yasuyoshi Watanabe', Masaaki Tanaka!, Yasuomi Ouchi?, Kei Mizuno', Tomohisa Okada’,
Shigeyuki Yamamoto!, Seiki Tajima', Tetsuya Sasabe', Daisuke Saito®, Hiroki Tanabe?, Hideo
Tsukada?, Hirotaka Onoe®, Norihiro Sadato?, Hirohiko Kuratsune®

'Department of Physiology, Osaka City University Graduate School of Medicine, Osaka, Japan,
2positron Medical Center, Hi Medical Center, Hamakita, Japan, *Division of Cerebral
Integration, Department of Cerebral Research, National Institute for Physiological Sciences,
Okazaki, Japan, 4Central Research Laboratory, Hamamatsu Photonics K K., Hamakita, Japan,
SDepartment of Psychology, Tokyo Metropolitan Institute for Neuroscience, Fuchu, Japan ,
SDepartment of Health Science, Kansai University of Welfare Science, Kashihara, Japan

To understand the mechanism of central nervous system (CNS) fatigue, positron emission
tomography (PET) imaging in humans during mental task revealed that the orbitofrontal cortex
(Brodmann's area 11) and inferior frontal cortex (BA10) are activated in well correlation with the
extent of fatigue sensation (Visual Analogue Scale). In the chronic fatigue syndrome (CFS)
patients who suffered from intolerable fatigue sensation prolonged longer than 6 months and were
diagnosed by CDC criteria (Fukuda et al., 1994), we demonstrated the reduction of serotonin
transporter in the rostral sector of anterior cingulate and of acetyl-L-carnitine uptake in the
vicinity of the anterior cingulate and dorsol | prefi 1 cortex (BA9/46d). More recently, we
found the volume reduction of prefrontal cortices in the patients. We further investigated the
responsiveness of the brain in CFS patients and in control subjects by using fMRI. While the

bj were ing a fatigue-inducing continual visual search task, the responsiveness of
the auditory cortices to transient noise reduction of short duration was measured in the same trial-
frame. During the fatigue-inducing period, the extent of the activation of brain regions related to
visual search decreased in both groups. However, the time window of the activation was almost
the same between the CFS patients and control subjects. Although the responsiveness of the
auditory cortices during the fatigue-inducing period was not changed in the control subjects, it
was d during the fatigue-inducing period in the CFS patients. Taken together, the
working hypothesis on the CNS fatigue could be illustrated.

P1-034 Change in amino acid metabolism in the rat brain
inhibited axonal flow by colchicine

Mitsuyo Watanabe!, Taketo Nakadai!, Tomoyuki Kanamatsu'

'Department of Bioengineering, Faculty of Engineering, Soka University, Tokyo, Japan

We examined the effect of colchicine, inhibitor of axonal flow, on amino acid metabolism in the
rat brain. Adult male SD rats weighing 300-350 g were injected intraventricularly with colchicine
(150 u g, Colchicine group) or saline (Control group). The rats were injected with [1-13C] glucose
intravenously (1 g/kg) 48 hours after the ventricular injection of colchicine and these rats were
sacrificed by exposure to microwaves for 1.2 sec at 4.8 kW 40 min after the glucose injection. The
brains were removed and amino acid fractions were extracted. The 13C incorporation into the
cerebral amino acid from {1-13C] glucose was measured by BC-NMR spectroscopy and the
concentrations of cerebral amino acid were measured by HPLC. The '>C incorporation into

Much attention has been paid to the molecular and neural of fatigue. H , the
mechanisms have not yet been elucidated, mainly because the objective biomarkers of fatigue
have not yet been established. To establish such objective biomarkers for different types of
fatigue, we investigated levels of various substances including general metabolites, neurosteroids,
endocrine hormones, and amino acids after a relaxed control state and physical, mental or
complex fatigue session for 4 or 8 hours by using an er cycle (physical load), Ad d
Trail Making Test, Japanese KANA pick-up test and mirror drawing test (mental load), and a
driving simulator (complex load) in healthy volunteers. As a result, we found that some of plasma
amino acid levels were significantly decreased after these fatigue sessions as compared with those
after the relaxed session. Amino acids could be used as biomarkers for quantification of extent of
fatigue and devel of anti-fatig t in different types of fatigue.

P1-035 A dynamic change of trace element distribution in rat
basophilic leuckemia cells (2H3) after antigen stimulation
measured by in-air micro-PIXE

Eiko Sakurai'*, Keiko Mizuma®*, Shigeru Abe®*, Kazumasa Inomata®*, Takurou Sakai?,
Takahiro Sato’, Tomihiro Kamiya®, Hiromichi Yamazaki*®, Keizo Ishii®4, Kazuhiko Yanai'#
IDepartment of Pharmacology, Tohoku University Graduate School of Medicine, Sendai, Japan,
2Department of Quatnturn Science and Energy Engingineering, Graduate School of Engineering,
3Takasaki Radiation Chemistry Research Establishment, Japan Atomic Energy, *21st Century
COE Program, Sendai

The micro-particle induced X-ray emission {(PIXE) method can measure the density of metals in
a micro range. In this study, the elemental content of RBL-2H3 cells before and after exposure to
antigen stimulation was determined by in-air micro-PIXE. The aggregation of IgE receptors of
RBL-2H3 cells initiates the increase of intracellul leium ¢ ion, and finally causes
histamine release. The 2H3 cells were cultured in Eagle's minimum essential medium (MEM)
with 15 % of fetal bovine serum in a flask in an atmosphere of 0.5 % of CO2 in air. The 2H3 cells
were seeded on 5 um Mylar film (5 x 10° cells/ film) in a culture dish and were incubated
overnight. Cultured 2H3 cells on the film in a culture dish were sensitized with 0.5 u g /ml of
monoclonal IgE. The 2H3 cells were stimulated with 20 ng/m! of DNP-HAS as an antigen for 30
min. Released histamine in the supernatants was measured by HPLC-fluorometry. The cells were
washed 7 times with THAM-HCI buffer, and were subjected to freeze-drying after rapidly
freezing. As phosphorus is a constituent element of a nucleus and a membrane of a cell, the
contour lines from element distribution of phosphorus reflect structure of a cell. The various
element distributions of cells were markedly changed after stimulation. Sodium and magnesium
accumulated into cells and potassium leaked out through the cells after stimulation. It could be
observed that calci was also i d. The el distribution of sulfur was varied by
antigen stimulation, suggesting that sulfur, a constituent of heparin, was released by
degranulation. This is the first report to demonstrate the dynamic changes of elements after the
cell stimulation within a cell. The micro-PIXE method is useful to determine the elemental
distribution within a cell.

1 and gh were decreased by 50 %, however the glutamine concentrations were
increased 1.55 fold and the gl ations were not changed 40 min after the injection
of [1-'3C] glucose in the cerebra of the colchicine group, compared to those values in the control
group. It is well known that glutamine is synthesized in the astrocyte from neuronal glutamate,
and this glutamine them traffics to the neuron from the astrocyte. These data suggest that the rate
of glycolysis and the turnover rate of glutamate-glutamine/neuron-astrocyte cycle are decreased,
and that the influx of glutamine from blood to brain occurs by neuronal insult induced by
colchicine.

P1-036 Visualization of active translation using molecular
interaction formed at the translation termination

Yasutake Mori!, Shingo Miyata', Tatsuji Fujiwara!, Masaya Tohyama'

'Department of Anatomy and Neuroscience, Graduate School of Medicine, Osaka University

We attempt to visualize ongoing translation by detecting an intermolecular reaction at the point of
translation termination, using fluoroscense resonanse energy transfer (FRET). We transiently
express a pair of FRET probes and an mRNA which was tagged with MS2 binding site (MS2-BD)
just downstream of its terminator codon. The expressed mRNA were tethered by one of the
tripartite FRET probe which comprises of a Upfl, an MS2 protein and YFP. When the translating
ribosome recognizes the terminator codon on the MS2-BD-tagged mRNA, the other FRET probe
which encodes eukaryotic release factor 3 (eRF3) fused with CFP is integrated into the
termination complex. If an interaction between Upfl and eRF3 increases, this reaction can be
detected as FRET. We show the result by applying this system to COS7 cell and PC12 cells and
demonstrate that this can reflect a real-time imaging of translation level from the specific mRNA,
beta-actin.



P1-037 Analysis for functional interaction between alfa-synuclein
and UCH-L1 proteins in vivo

Toru Yasuda!, Tomoko Nihira!, Keiichiro Wada!, Keiji WadaZ, Yoshikuni Mizuno!, Hideki
Mochizuki!

!Department of Neurology, Juntendo University of Medicine, Tokyo, Japan, National Institute of
Neuroscience, National Center of Neurology and Psychiatry, Kodaira, Japan

To elucidate the molecular pathway involved in the degeneration of dopaminergic neurons in
Parkinson's disease (PD), a functional interaction between alfa-synuclein (aS) and UCH-L1
proteins was investigated in vivo. The type-1 recombi ad d virus (rAAV1)
carrying human aS ¢cDNA (rAAV1-aS) was stereotaxically injected to substantia nigra of the 3- or
12-month-old transgenic (Tg) mice that overexpress human UCH-L1 possessing PD-linked
1le93Met mutation. The non-Tg littermates were used as a control. One month after the rAAV1-aS
injection, exogeneous aS was accumulated in nigral cell bodies and striata] fibers. Almost all of
the aS-positive cells were also immunopositive for Ser129-phosphorylated aS. Nigral cells of
UCH-L1-Tg mice were found to be more vulnerable to aS accumulation than that of control
littermates, while striatal dopamine concentration was not significantly decreased in these mice.
We are now examining for the presence of intraneuronal inclusions and the molecular pathway
involved in nigral cell loss seen in UCH-L1-Tg mice.

P1-039 Increase of AMPA receptor giutamate receptor 1 subunit
and B-cell receptor associated protein 31 gene expression in
hippocampus of fatigued mice

Masaki Kamakura', Keisuke TamakiZ, Toshiyuki Sakaki', Yukio Yoneda?

IBiotech. Res. Ctr., Toyama Pref. Univ., Toyama, Japan, 2Lab. Mol. Pharmacol., Kanazawa Univ.
Grad. Sch. Nat. Sci. Tech., Kanazawa, Japan

Central fatigue is the symptom most likely to disrupt the mental and physical activities and to
cause various disabilities. The basic mechanism of fatigue still remains unclear. In this study, we
have searched for genes expressed in murine hippocampus after fatigue on differential display
screening to elucidate the mechanisms underlying fatigue. Transforming growth factor-beta, a
contributing factor to fatigue, has been shown to be expressed in the dentate gyrus of
hippocampus in exhausted mice. Therefore, we considered that the causal factors of fatigue might
be present in hippocampus. Mice were forced to swim in an adjustable-current water pool, and the
maximum swimming time (endurance) until fatigue was measured three times. The gene
expression was compared in hippocampus between mice with equal swimming capacity. We
found that the genes of GluR1 subunit of AMPA receptors and B-cell receptor-associated protein
31 (Bap31) that acts as a transport molecule in the secretary pathway or as a mediator of
apoptosis, were upregulated in exhausted mice. Increases of gene expression of GluR1 and Bap31
in mice with fatigue were confirmed by Northern blot and real time-PCR analyses. On the other
hand, no significant difference was observed in gene ei(pression of AMPA receptor subunits other
than GluR1 between fatigued and sedentary mice. These results suggest that fatigues would at
least in part involve a compositional change in AMPA receptors through increased expression of
GluR1 subunit as well as upregulation of Bap31 gene in murine hippocampus.

P1-041 Transgenic mice expressing mutant G392E human
neuroserpin show neuronal dysfunction with aggregate formation
in neurons

Kumi Takasawa!, Akira Takasawa!, Ichiro Kato!?, Yoko Isii%, Masakiyo Sasahara?, Koichi
Hiraga'

Department of Biochemistry, School of Medicine, Toyama Medical and Phar ical
University , Toyama, Japan, 2The Second Department of Pathology, School of Medicine,
Toyama Medical and Pharmaceutical University, Toyama, Japan, *21st Century COE Program,
Toyama Medical and Pharmaceutical University, Toyama, Japan

BACKGROUND and PURPOSE: Neuroserpin is a member of the serine protease inhibitor
(serpin) superfamily and is expressed in peurons of the developing and adult brain. Familial
encephalopathy with neuroserpin inclusion bodies (FENIB), an autosomal dementia, has been
recently reported. FENIB is diagnosed by inclusions of mutant neuroserpin proteins (S49P, S52R,
H338R, and G392E) in neurons. A human neuroserpin cDNA encoding most severely disruptive
mutation, G392E, was expressed under the control of the mouse Thy-1.2 promoter in mice, to
determine whether the mutant protein would accumulate in neurons, causing neurodegeneration.
RESULT: (1) Immunohistochemistry using an anti-human neuroserpin antibody detected deposits
each with various sizes in neurons throughout the transgenic mouse brain. (2) Western blot
analyses confirmed age-dependent accumulation of the mutant neuroserpin in cerebrum, brain
stem, spinal cord but not in cerebellum. (3) Homozygous transgenic mice were more susceptibile
to seizures induced by kainate administration than wild-type mice.

CONCLUSION: The histological, biochemical, and physiological features of homozygous G392E
transgenic mice could imitate those of human FENIB, indicating that this transgenic mouse strain
is useful for the study of the pathogenesis and potential therapies of the disease.

P1-038 Behavioral and microarray analysis of knock-in mouse
which express only § FosB from fosB gene

Yoshinori Ohnishi!, Kunihiko Sakumi!, Katsuhisa Yamazaki!, Yoko Honda-Ohnishi!, Tomofumi
Miura!, Yohei Tominaga', Yusaku Nakabeppu!
IDivision of Neurofunctional G Medi
Fukuoka, Japan

| Institute of Bioregulation, Kyushu University,

fosB gene, a member of fos family encoding subunits of AP-1 transcription factor complex,
produces FosB and AFosB by alternative splicing of its transcript. 4 FosB lacks the C-terminal
101 amino acid region of FosB which contains strong transacting domains. FosB and A FosB can
either upregulate or downregulate the expression of subsets of genes in an antagonistic manner.
The fosB expression is rapidly and transiently induced in brain in response to various stimuli,
while chronic stimulation of brain selectively and continuously increases the level of A FosB in
specific regions of the brain. It has been reported that fosB-nuli and A FosB transgenic mice both
exhibit increased sensitivity to the rewarding and locomotor-stimulant effects of cocaine, thus
puzzling us how FosB and AFosB regulate such behavior or brain function. To distinguish
functions of FosB and A FosB in brain, we established a fosB-null mouse lacking both FosB and
AFosB expresion and a point mutation-knock-in (fosBY%) mouse which expresses only AFosB
from the endogenous fosB gene. In fosBYd mice, an increased level of AFosB expression was
observed in the specific regions of brain where authentic fosB gene is expressed, in comparison to
the wild type. We found that fosBYd mice exhibit a hyperactive phenotype while fosB-null mice
exhibit a hypoactive phenotype. Furthermore, fosB%d mice, and to a lesser extent fosB-null mice
exhibited an increased exploring behavior in the open field. On the elevated plus maze, we found
that fosBY4 mice stay longer in the open arms while fosB-null mice stay shorter in the open arms,
in comparison to the wild type. To clarify the molecular basis for the altered behaviors in these
mice, we are now analyzing gene- and protein-expression profiles in their brains.

P1-040 Neurotoxicities of local anesthetics on bovine adrenal
chromalffin cells at clinical use concentrations

Kenzo Mizuma!, Eiichi Tachikawa!, Kenzo Kudo!, Yukiko Kondo!, Eiichi Taira'
Department of Pharmacology, School of Medicine, Iwate Medical University, Morioka, Japan

Recent reports on a permanent neurologic injury have generated concerning about the potential
neurotoxicity of lidocaine. Bovine adrenal chromaffin cells, which are originated from a neural
crest and are regarded as i secrete catechol CAs) via a lation of
nAChRs. It is well known that local anesthetics block cation channels, and inhibit the
acetylcholine-evoked Ca?* influx into the cells and CA secretion from the cells at low
concentratins. However, the effects of the local anesthetics at clinical (higher) concentrations on
the chromaffin cells are obscure. In this study, we investigated the effects of local anesthetics on
CA secretion at the doses clinically used, and also on lactate dehydrogenase(LDH) and aspartate
aminotransferase(AST) release from the bovine adrenal chromaffin cells. Dibucaine(Dibu),
t ine(Tetra), bupi ine(Bupiva), lid Lido), ropivacaine (Ropiva), pivacaine(Mepiva)
procaine(pro), prilocaine(Prilo) and etidocaine(Etido) secreted CAs from the cells in a
concentration-dependent manner, but the effects of Dibu, Tetra, Bupiva and Lido were greater than
those of the other. On the other hand, Dibu, Tetra and Lido increased both of AST and LDH from
the cells at higher concentrations. These results suggest that Dibu, Tetra and Lido at the clinical
doses permeabilize the cell membranes and cause damage to the bovine adrenal chromaffin cells,

P1-042 Influence of chronic variable stress to electric
sensitization of the acoustic startle response in rats

Shigeto Kanai', Mikio Asakura!, Daisuke Tanaka!, Takuji Hishinuma', Sachiko Hujii', Junko
Igarashi2, Hideaki Nagashima', Yasuo Sasuga', Atsushi Misonou!, Kenichi Osada',Ritsuko
Kaneko 2

The Department of Neuropsychiatry, St. Marianna University School of Medicine, Kanagawa,
Japan, 2The Department of Anatomy, St. Marianna University School of Medicine, Kanagawa,
Japan

The acoustic startle response {ASR) is a short latency reflex elicited by a sudden and intense
acoustic stimulus. The ASR amplitude can be enhanced by an aversive stimuli such as a
footshock. The activity of the corticotropin-releasing hormone (CRH) neurons that project to the
nucleus reticularis pontis caudalis (PaC) from the central nucleus of amygdala (CeA) directly play
an important role in enhancement of ASR. We previously found a decrease in the CRH
immunoreactivity of CeA 24 hours (h) after the last stress of chronic variable stress (CVS) for 13
days wt the CRH i eactive resp was d by a footshock. In the present
study, we examined the influence of the footshock on the ASR of rats exposed to CVS for 14 days
and discussed the amygdaloid CRH involved in the variable footshock response of ASR after
CVS. Male Wistar rats were used. Rats were treated with CVS for 13 days according to the
procedure of Roth and Katz (1981). The ASRs were measured 24 h after CVS 13 days (CVS-
14d), immediately after mild footshock (0.6mA, 2s, 5 times) following CVS (CVS + FS), and 24
h after footshock (24 h after CVS + FS). The handling rats for 13 days served as a contro! animal.
A mild footshock had no significant influence on the ASR amplitude of control rats. The ASR
amplitude was not changed in CVS rats (CVS-14d). A mild footshock significantly augmented the
ASR of CVS rats (CVS + FS). This ASR ‘augmentation disappeared 24 h later (24h after CVS +
FS). These results demonstrated that the enhancement of ASR by footshock after CVS may be
attributed to sensitization of the CRH neuronal reactivity in CeA.
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P1-043 Neonatal Isolation and Environmental Enrichment in an
Animal model of PTSD: Effects on Conditioned and Unconditioned
Fear after Stress

Shigeru Toki', Shigeru Morinobu!, Akihiro Imzmakal Shigeto Yamawaki!

P1-044 Effects of SNAP-25 mutation at PKC-dependent
phosphorylation site on development and the behavior of aged
mice

Taku Sato!, Eiji Suzuki!, Saori Y 0 Azuma®, Masak

2 Qodahi
L

Kataoka®, M

Department of Psychiatry and N , Grad School of Biomedical Sci
Hiroshima University
Background: Since exp 1o ex ly 1 events can lead to PTSD in only 20-30% of

victims, some vulnerable factors are involved in the development of PTSD. Human studies
suggest early adversity increases the vulnerability to stress and consequently induces PTSD.
Investigating molecular basis of the stress vulnerability, we made a stress vulnerable model due to
rearing environment in an animal model of PTSD. Methods: Neonatal isolation (NI) and
environmental enrichment (EE) were used to study the effects of rearing environment. Litters
were subjected to NI or were non-handled. Additionally, half of each group was housed under
enrichment or normal conditions. Later in adulthood, those rats were exposed to single prolonged
stress (SPS), an animal model of PTSD. After a week, contextual fear and avoidant behavior were
examined. Results: Contextual fear in the SPS-exposed rats subjected to NI were significantly

hlgher than that in those without NI. While NI alone i d only avoidant bet , SPS alone

pendently produced enh d cc | fear, and avoidant behavior. EE sngmﬁcantly
ameliorated the contexiual fear in the SPS- d rats subjected to NI. ingly, EE alone
decreased avoidant behavior, but enh d stress-induced id Concl Based on these

findings, the experience of SPS enhanced aversive learning often seen in PTSD in rats subjected
to NI Therefore, it is conceivable that the neonatal isolation may aggravate the stress
susceptibility. Whereas EE ameliorated conditioned fear, it enhanced stre: d

behavmr in the rats subjected to NI. These results suggest that neonatal isolation and

envi 1 enrich effects on the defensive system in rats.

P1-045 The effect of repeated MK-801 on the c-Jun in the rat
frontal cortex

Myoung Suk Seo?, Won Je Jeon?, Se Hyun Kim!, Yeni Kim?, Ung Gu Kang!, Yong Sik Kim!
!Department of Psychiatry and Behavioral Science and Institute of Human Behavioral Medicine,
Seoul National University College of Medicine, 2Clinical Research Institute, Seoul National
University Hospital, *Department of Biochemistry, Seoul National University College of
Medicine

C-Jun is a component of transcription factor AP-1, which bmds and aenvates tmnscrxptlon at
TRE/AP-1 element and plays critical roles in 1 and p We
observed the amount and phosphorylation of molecules assocmted with c-Jun in rat frontal cortex
after repetitive injection of MK-801, which antagonizes NMDA receptor selectively and induces
psychotomimetic behavioral changes in rodents. Rats were given daily intraperitoneal injection of
MK-801 (0.5, 1 and 2 mg/kg) for 1, 5 and 10 days. And the changes in signaling proteins were
examined 24hr after the last injection of MK-801. In the rat frontal cortex, repeated injection (5X
and 10X) of MK-801 significantly decreased amount of c-jun, but not Jun B and Jun D, in rat
frontal cortex. And phosphorylation of Ser-73-c-Jun was also decreased. Three different dosage of
MK-801 (0.5, 1 and 2 mg/kg) induced same pattern of ch in c-Jun. H , single inj

of MK-801 did not induce changes in amount and phosphorylation of c-jun. The amount of INK
and phosphorylation of Thr-183/Tyr-185-INK, one of the upstream of c-Jun, was not affected by
tepetitive MK-801 treatment. And amount of ¢-Fos, another component of AP-1, was not changed
after repeated injection of MK-801. Taken together, repeated treatment of MK-801 (0.5-2 mg/kg)

Yokoyama!, Shigeru Watanabe, Hitoshi Miyaoka!, Masami Takahashi2

IDepartments of Psychiatry, Kitasato University School of Medicine, Kanagawa, Japan,
2Departments of Biochemistry, Kitasato University School of Medicine, Kanagawa, Japan,
3Laboratory Animal Science, Kitasato University School of Medicine, Kanagawa, Japan,
“Department of Envil i Sci and Technology, Shinshu University, Nagano, Japan,
SDivision of Biophysics, Kitasato University School of Medicine, Kanagawa, Japan

SNAP-25 is a protein essential for neurotransmitter release from presynaptic nerve terminais. SNAP-
25 is phosphorylated by protein kinase C at Ser'¥’, and this phosphorylation is believed to play
important roles in the regulation of synaptic functions. To ascertain the physiological importance of
this phosphorylation, we generated a mutant mouse substituting Ser'3” of SNAP-25 with Ala using
"knock-in" technology. Previously, we showed young (10 to 15 weeks old) homozygous mutant
mice to exhibit various abnormal behaviors. In the present study, we examined the behaviors of
aged mice, i.e. those of more than one year old. The body weights of wild type mice increased
rapidly after birth up to 10 weeks, i dually thereafier. In striking , the i

in body weights of the homozygous mice stopped around 15 weeks after birth, and the average
weights of aged (60 to 73 weeks old) male and female homozygous mice were only 60 and 67 % of
those wild type mice, respectively. In an open field test, most of the aged wild type mice explored
the entire area, though some showed thig is. The rate of 1 did not change throughout
the test period and was not variable among trials. In contrast, all of the aged homozygous mice
showed abnormai behaviors such as strong thign is, hyperl ion or fr like behavior.
Even during the period of hyperlocomotor activity, the homozygous mice often stopped moving for
several minutes. Since the open field is idered to be a ful envi the older SNAP-25
knock-in mice might be more susceptible to stress than the younger animals. Taken together, these
results indicate that phosphorylation of SNAP-25 at Ser'®7 continues to exert effects on growth and
behavior in adulthood.

P1-046 Possible Involvement of Serotonergic System in Stress
Response Mechanisms in Rat Brain Development

Machiko Matsumoto', Kohtarou Konno', Hiroko TogashiZ, Taku Yamaguchi!, Mitsuhiro
Yoshioka!

'Dept Neuropharmacol, Hokkaido Univ Grad Sch Med, Sapporo, Japan, 2Dept Clin Physiol, Sch
Pharmaceut Sci, Health Sci Univ Hokkaido, Ishikari-Tobetsu, Japan

Recent study focuses on the ch istics of the (5-HT) P in the foreb

during development period, however, few studies have addressed whether early postnatal stress
affects the 5-HTergic mechanism underlying regulation of emotional stress in adult. The aim of
the present study was to assess whether traumatic events during the early postnatal stage would
differently affect the rat brain development, focusing on the 5-HTergic function. Rats received
aversive stimuli foot shock (FS) at the postnatal period of the second week (2W-FS), but not the
third (3W-FS), markedly reduced fear-related freezing behavior during exposure to conditioned
fear stress (CFS), at the postadolescent period (10-12 weeks old). This anxiolytic-tike behavior
observed in 2W-FS was similar to that in rats having electrolytic lesion of either median raphe
nuclei (MRN) or dorsal raphe nuclei (DRN), which are two major sources of 5-HTergic projection
to the forebrain. On the other hand, 3W-FS significantly increased percentage of time spent on
open arms compared to non-FS control, estimated by unconditioned fear stress, elevated plus
maze test (EPM). The anxiolytic effects observed in 3W-FS are mimicked by electrolytic lesion of
MRN, but not DRN. These data suggest that aversive stress exposed at the second and/or the third
week is atiributable to the 5-HTergic system underlying regulation of emotional stress on the

decreased amount and phosphorylation of c-jun. Therefore, c-Jun may be one of the
molecule related to the neuronal and behavioral changes induced by MK-801.

P1-047 Characterization of anxiolytic-like behaviors in adult rats
experienced with early postnatal stress

Taku Yamaguchi', Hiroko Togashi'-?, Kasane Higuchi3, Kohtarou Konno!, Tetsuo Shirakawa®,
Machiko Matsumoto!, Mitsuhiro Yoshioka'

Department of Ni t logy, Grad Schoo! of Medicine, Hokkaido University,
Sapporo, Japan, 2Department of Clinical Physiology, Faculty of Pharmaceutical Sciences, Health
Science University of Hokkaido, >Department of Oral Function Science, Graduate School of
Dental Medicine, Hokkaido University, “Clinic of Disabled People Patients, Center for Advanced
Oral Medicine, Hokkaido University Hospital

We investigated behavioral expression and neurochemical responses to the emotional stimuli in
the adulthood with traumatic events during periadolescence.

Rat pups were subjected to electrical foot-shock (FS) for 5 days on the day 14 (2WFS) or 21
(BWFS) after birth. The behavioral analysis was explored using elevated plus-maze and
contextual fear conditioning paradigms at the 10 week-old of age. Non-stressed rats were
subjected as a littermate control. Serum corticosterone levels were determined as a measure of
HPA-axis activity. Exp of c¢-Fos proteins was i histoch lty determined as a
functional marker of cellular response.

In the elevated plus-maze test, rats experienced with early postnatal stress significantly increased
time spent in the open arm. However, this anxiolytic-like behavior was markedly observed in
3WFS rats, as compared with 2WFS rats. Conversely, in the contextual fear conditioning test, the
freezing behavior significantly decreased in 2WFS, but not 3WFS rats. In 2WFS rats, conditioned
fear stress exerted the attenuated response of corticosterone and the decreased c-Fos-
immunoreactive cells in the dosal raphe nucleus.

Taken together, these findings suggest that traumatic events during periadolescence produce the
anxiolytic-like behaviors, indicating changes in anxiety susceptibility. This behavioral
vulnerability could be associated with the exaggerated neurochemical resp to the ional
stimuli, with a critical developmental period.

1 devel of the brain. In other words, the critical pestod of neural circuit
development appears to exist in the S-HTergic response to fear stimuli, which may be implicated
in the lifelong susceptibility to emotional stress.

P1-048 DNA microarray analyses of thyroid hormone-dependent
gene expression in the developing mouse cerebellum:identification
of metabotropic and NMDA-type glutamate receptor genes as
highly dependent genes

Masaki Takahashi!, Takayuki Negishi', Makoto Imamura!, Yasumitsu Kondoh?, Hideo Tashiro?,
Tomoko Tashiro!

'Department of Sci & Engi
Gakuin University, Kanagawa, Japan, Sensing Tt

School of Science & Engineering, Aoyama
hnology Lab y, RIKEN, Saitama, Japan

ing, G

Thyroid hormone (TH) is indispensable for growth and differentiation of many organs including
the brain which is partlcularly vulnerable to its deﬁcxency To identify TH-regulated genes, we
analyzed gene exp h during p | cerebellar development using two types of
DNA microarrays; a commercially available high-density array and an original oligopDNA
microarray "Synaptoarray” focused mainly on genes involved in synaptogenesis. Using the
Synaptoarray, developmental gene expression was compared between control and experimentally
hypothyroid mice which have been exposed in utero to anti-thyroid drug methymazole (2-
mercapto-1-methylimidazole; MMI 0.025%) from the embryonic day 15. The results
demonstrated a massive difference in gene expression at postnatal day (PND) 15 as expected from
morphological studies. In addition, a significant difference was detected already at PND4 when
morphological differences are minimal. We thus carried out a large scale screening for TH-
responsive genes using high-density arrays at PND4 by comparing normal control, hypothyroid,
and hypothyroid receiving daily T4 injection after birth. They were compared by competitive
hybridization in two pairs, hypothyroid vs. control and hypothyroid with T4 addition vs.
hypothyroid. Genes which were both down-regulated by hypothyroidism in the former pair and
up-regulated by T4 repl in the latter pair were dered as TH-responsive. Many
transcription factors, translation initiation factors, neurotransmitter receptors, and ion channels
were detected as TH-responsive. Among these, various subunits of gl ceptors of NMDA-
type (NMDAR) and metabotropic type (mGJuR) were confirmed further by real-time PCR to be
strongly dependent on TH during development.




P1-049 Enriched Environment enhances Neuropsin mRNA in the
hippocumpus and amygdala

Toshimitsu Hayashi', Hirokazu Kobayashi!, Yasuyuki Ishikawa', Sadao Shiosaka'

'Division of Structural Cell Biology , Nara Institute of Science and Techology(NAIST), Nara,
Japan

Neuropsin, limbic serine protease, exhibited an activity-dependent change by modifying the
synaptlc adhesion molecule L1, which was localized to the asymmetric synapse in the mouse

pp p is known to induce neural development and plasticity
change in the hippocampus and amygdala of rodent and is an effective method to study long-
lasting morphological and behavioral effects by neural activity. However , it is not yet known how
enriched environment stimulate neural self organization with the activity-dependent. One
presumed system for organization of developing neural networks is provided by interaction of cell
adhesion molecules¢(CAM) and their proteolytic regulation. Therefore, the aim of this work is to
examine whether enriched environment might induce of changes the protease-CAM system in the
hippocampus and amygdala complex.By in situ hybridization, neuropsin mRNA was up-regulated
in the hippocampus and amygdala when brains of enriched and normal pups were compared.
Moreover, the density of L1 mRNA was increased in the hippocampus and amygdala in the
enriched group.These results suggests that the protease-CAM system of limbic brain is participate

in activity-d dent synap dulation in the p ] developing brain.

1 1
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P1-051 Chemical compound, BIX, protects cells from neuronal
death induced by ER stress via induction of ER molecular
chaperone

Soshi Kanemato'?, Takashi Kudo?, Kazunori Imaizomi?

IStructural Cellular Biology, Nara Institute of Science and Technology, Nara, Japan, 2Division of
Molecular and Cellular Biology, Department of Anatomy, Faculty of Medicine, University of
Miyazaki, Miyazaki, Japan, 3Psychiatry and Behavioral Science, Osaka University Graduate
School of Medicine, Osaka, Japan

The endoplasmic reticulum (ER) is an organelle in which secretory and transmembrane proteins
are made and processed. When unfolded and malfolded proteins accumulate in the ER, so-called
in ER stress condition, the cell invokes responses to remove these defective proteins. This
regulatory system in response to ER stress is termed the unfolded protein response (UPR). The
UPR is composed of translational attenuation, induction of ER molecular chaperones and
degradation of unfolded proteins. Recently, it has been reported that ER stress is involved in
neural cell death in neurodegenerative disorders. In fact, accumulation of unfolded proteins is
observed in neurodegenerative disorders, for example, Alzheimer's disease, Parkinson's disease
and so on.

In this study, we investigated the possibility of therapeutic agent for neurodegenerative disease.
We performed the screening the compounds and picked up the agent which induced the
expression of ER molecular chaperone, GRP78/BiP. Surprisingly, this agent, named BIX, did not
cause ER stress despite upregulation of GRP78/BiP. Additionally, pretreatment for SK-N-SH
neuroblastoma cells with BIX reduced the cell death by thapsigargin or funicamycin, the agents
that caused ER stress. These results suggest that abundant GRP78/BiP proteins prevent the neural
cell death induced from ER stress, and that BIX may be useful for the treatment of
neurodegenerative diseases.

P1-053 Autophagy is activated during ERstress via the ER-
residenttransmembrane kinase IRE1

Maiko Ogata'?, Stefan J Marciniak®, Fumihiko Urano#, Noboru Mizushima®, David Ron?,
Kazunori Imaizumi?

'Division of Structural Cellular Biology, Nara Institute of Science and Technology (NAIST),
Nara, Japan, 2Division of Molecular and Cellular Biology, Department of Anatomy, faculty of
medicine, University of Miyazaki, Miyazaki, Japan, 3Skirball Institute of Biomolecular Medicine
and the Departments of Cell Biology, Medicine and Pharmacology, New York University School
of Medicine, New York, USA, “ngram in Molecular Medicine, University of Massachusetts
Medical School, Worcester, USA, Department of Bioregulation and Metabolism, Tokyo
Metropolitan Institute of Medical Science, Tokyo, Japan

The endoplasmic reticulum (ER) is susceptible to various stresses that provoke the accumulation

P1-050 A possible role of parkin and ubiquitin carboxy-terminal
hydrolase L1 in neurotransmission; potentiation of P2X receptor

channels

Mami Noda', Yoshimasa Manago’, Ayumi Sato!, Kaori NishikawaZ, Taiju Amano'?, Kumiko
Aoki?, Etsuko Wada?, Hitoshi Osaka®3, Rieko Setsuie'-2, Mikako Sakurai'Z, Wang Yu-Lai?,
Shunsuke Aoki®?, Keiji Wada?

Laboratory of Pathophysiology, Graduate School of Pharmaceutical Sciences, Kyushu
University, Fukuoka, Japan, 2Department of Degenerative Neurological Diseases, National
Institute of Neuroscience, NCNP, Tokyo, Japan, 3Information and Cellular Function, PRESTO,
JST, Kawaguchi, Saitama, Japan, 4NEDO, Kawasaki, Kanagawa, Japan

Loss of ubiquitin carboxy-tenminal hydrolase L1 (UCH L1) function causes dying-back type of
axonal degeneration, and loss of parkin function causes an autosomal recessive juvenile-onset form
of Parkinson's disease. UCH L1 works not only as a de-ubiquitinating isozyme but also as an
ubiquitin ligase or an ubiquitin carrier protein. Parkin is an E3 ubiquitin ligase. Both enzy work
in the ubiquitin-proteasome system, but their function in 1 cells and neur issi
remains elusive. Here, we show that overexpression of UCH L1 or parkin potentiated adenosine
triphosphate (ATP)-induced b currents. ATP-induced inward currents were measured in
mock-, UCH L1-, or parkin-transfected PC12 Tet-Off cells under the conventional whole-cell patch
clamp configuration. The amplitude of ATP-induced currents was significantly greater in UCH L1-
or parkin-transfected cells. Mutant {C90S)-UCH L1 which lacks hydrolase activity also had
potentiating effect on P2X receptors, suggesting that increased level of mono-ubiquitin but not
hydrolase activity play an important role. In contrast, mutated parkin (T415N) did not produce
potentiating effect, suggesting that ubiquitin ligase activity is important. Immunocytochemicat study
showed no increase in the number of P2X receptors. The increased currents were attenuated by
inhibition of cAMP-dependent protein kinase (PKA). In addition, ATP-induced currents were likely
modified via dopamine and cyclic AMP-regulated phosphoprotein that is lated not only by PKA
but also by ph and cyclin-dependent protein kinase 5. Our finding provides the first
evidence for a relationship between UCH L1/parkin and a neurotransmitter receptor, suggesting that
UCH L1 and parkin may play an important role in synaptic activity.

1

P1-052 Histlogic analysis of mutant SOD1 aggregation in ER and
large hyaline inclusions induced by ER stress

Yoshihisa Koyama', Satoru Yamagishi2, Taichi Katayama®, Masaaki Kato®, Masashi Aoki®,
Yasuto Itoyama®, Shinsuke Kato®, Masaya Tohyama'

'Department of Anatomy & Neuroscience, Graduate School of Medicine, Osaka University, Suita,
Japan, 2Department of Molecular Neurobiology, Max-Planck-Institute of Neurobiology,
Martinsried-Muenchen, Germany, *Department of Anatomy & Neuroscience, Hamamatsu
University Schoo! of Medicine, Hamamatsu, Japan, “Department of Neurology, Tohoku
University School of Medicine, Sendai, Japan, SDepartment of Neuropathology, Institute of
Neurological Sciences, Faculty of Medicine, Tottori University, Yonago, Japan

The aggregates of mutant Cu/Zn superoxide dismutase 1 (SOD1), such as neuronal Lewy body-
like hyaline inclusions (LBHIs) and astrocytic hyaline inclusions (Ast-HIs), are known as a
morphological hallmark of mutant SOD1-linked familial amyotrophic lateral sclerosis (FALS).
However, the mechanisms by which mutant SOD1 forms aggregates in FALS remain unclear. We
investigated the lation of SOD1 in the endoplasmic reticulum (ER) under ER stress by
exposuring to tuni in and tt gin in SK-N-SH neuroblastoma cells that expressed
mutant L84V SODI. Tunicamycin and thapsigargin induced mutant SOD!1 aggregation, but not
etoposide. The aggregated mutant SOD1 was clearly ubiquitinated and localized to ER. A
distribution of ER was dramatically changed after ER stress exposure, suggesting that aggregates
of mutant SOD1 deteriorate ER functions. Furthermore, large hyaline inclusions compatible with
LBHIs are generated by tunicamycin treatment. Ultrastructually, these inclusions consisted of
approximately 15-25 nm granule-coated fibrils and granular material, with the fibrils are
representing the morphological hallmark of mutant SODI-linked FALS. These findings suggest
that ER stress promotes the aggregation of mutant SODI1 and is involved in the development of
neuronal LBHIs.

P1-054 Characterization of chorein whose dysfunctions cause
Chorea-acanthocytosis

Yutaka Kurano!, Masayuki Nakamura!, Emiko Mizuno!, Mio Ichiba!, Shu-Ichi Ueno?, Akira
Sano'

'Departments of Psychiatry, Field of Social and Behavioral Medicine, Kagoshima University,
Graduate School of Medical and Dental Sciences, 2Depamnent of Psychiatry, Course of
Integrated Brain Sciences, University of Tokushima School of Medicine, Tokushima, Japan

Chorea-acanthocytosis (ChAc) is an autosomal recessive neurodegenerative disorder. Clinically,
ChAc shows Huntington's disease-like neuropsychiatric symptoms and erythrocyte

acanthocytosis. The mutations of VSP13A, encoding a large protein called chorein, cause ChAc.
Recently, a ChAc-model mouse introducing #60-61 exons-deletion corresponding to a human
dlsease mutat:on was produced. Anti-chorein polyclonal antibody was generated with an antigen,

of unfolded proteins in the ER (ER stress). Eukaryotic cells deal with lation of unfolded
proteins in the ER by the unfolded protein response, involving the induction of molecular
chaperones, translational attenuation and ER-associated degradation, to prevent cell death. The
ER stress has been reported to be involved in neuronal death in many neurodegenerative
disorders. Recently, autophagy, a regulated process that is activated for bulk removal of cellular
proteins and organelles, has also observed in neuropathologically affected neurons. Here, we
found that the autophagy system is activated as a novel signaling pathway in response to ER
stress. In IRE1 & -deficient cells, the autophagy induced by ER stress was inhibited, indicating
that IREl « is essential for autophagy activation after ER stress. Disturbance of autophagy
rendered cells vulnerable to ER stress, suggesting that autophagy plays important roles in cell
survival after ER stress.

th gopeptide comresponding to the amino acid sequence of the middle part of human
chorem In the present study, we have characterized the chorein in human and mouse erythrocytes
and the mouse brain by the antibody. The expression levels of chorein in mouse brain regions
were identified by immunoblot analysis. Erythrocyte samples of ChAc patients and healthy
controls were used for immunoblot analysis to compare the difference of the chorein expression.
Immunohistological and immuno-electron microscopical observation was performed for
localization of chorein. We found chorein is expressed ubiquitously in mouse brain and is
localized underneath plasma membrane in erythrocyte. Chorein showed little expression in the
targeted model mouse and in ChAc patients erythrocyte whose mutations lead to produce
truncated proteins, which could be theoretically detected by the antibody. Thus this antibody
should be useful for both diagnosis of ChA¢ and investigation for chorein. These results suggest
that chorein may have important roles in the brain and be present as a structural protein in
erythrocyte.
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P1-055 Spinocerebellar degeneration caused protein, aprataxin,
is a 3'-5' exonuclease

Masayoshi Tada!, Tetsuya Takahashi', Shuichi Igarashi! 2, Hidetoshi Date?, Akihide Koyama!,
Atsushi Shiga’, Hiroki Takano!, Mutsuo Oyake', Shoji Tsuji?, Masatoyo Nishizawa!, Osamu
Onodera’

'Department of Neurology, Brain Research Institute, Niigata University, 2Department of
Molecular Ni i R Branch for Brain Disease Research, Center for Bioresource-
based Research, Brain Research Institute, Niigata University, 3Department of Neurology,
Graduate School of Medicine The University of Tokyo

Purpose: To elucidate the physiological function of aprataxin (APTX). Background: APTX is a
causative gene for ecarly-onset ataxia with ocular motor apraxia and hypoalbuminemia
(EAOH/AOAL), an autosomal recessive disorder of spinocerebellar degeneration. APTX binds to

P1-056 An NF - kappaB inhibitor attenuates A53T alpha-
synuclein-caused cell death in an inducible cell model

Yuji Tanaka!, Yukitaka Morita!, Smith WanliZ, Engelender Simone’, Seishi Terada!, Kyohex
Otani!, Hiroshi Ujike!, Shigetoshi Kuroda', Ross Christopher?-=+

!Department of Neuropsychiatry, Okayama University Graduate School of Medicine, Dentistry,
and Pharmaceutical Sciences , 2Division of Neurobiology, Department of Psychiatry, Johns
Hopkins University School of Medicine, 720 Rutland Avenue, Baltimore, MD21205, USA,
3Department of Neurology, Johns Hopkins University School of Medicine, 720 Rutland Avenue,
Baltimore, MD21205, USA, “Department of Neuroscience, Johns Hopkins University School of
Medicine, 720 Rutland Avenue, Baltimore, MD21205, USA, 5Department of Pharmacology,

X-ray repair cross-complementing group 1 protein, which is the scaffold protein for base
repair (BER) machinery in single strand DNA break repair (SSBR). The lymphoblastoid cells of
EAOH/AOAL patients were sensitive to agents, which cause single strand break. These findings
support the idea that APTX might take an important role in SSBR system. However, physiological
function of APTX is unclear. Materials & Methods: His-tagged human full length aprataxin was
expressed using baculovirus expression system and was purified by metal affinity beads followed
by fractionation with gel filtration chromatography. Double or single strand DNA substrates were
bated with that bi protein at 37°C for 0-90 minutes. The products, which were
labeled by fluorescein, were analyzed by electrophoresis in a denaturing 20% polyacrylamide gel
and visualized by Typhoon 9400 Variable Mode Imager. The undigested oligonucleotide was
analyzed using ImageQuant software. Results: APTX has bidirectional exonuclease activity. 3'-5'
1 often prefe ially excise a hed DNA terminus to enhance fidelity of DNA
synthesis. However, the APTX 3'-5' exonuclease equally excise matched and mismatched DNA
termini. Conclusions: We showed that the full length human APTX is a bidirectional exonuclease
and could not confirm that the APTX 3'-5' exonuclease contribute to increase the fidelity of DNA
synthesis. Therefore, it would act to remove the blocked 3'-end interfering with the DNA
synthesis in SSBR system.

P1-057 ALTERED CHOLESTEROL METABOLISM IN NIEMANN-
PICK TYPE C1 MOUSE BRAINS INDUCES MITOCHONDRIAL
DYSFUNCTIONS

Makoto Michikawa!, Yu Wenxin!, Gong JianSheng', Ko Mihee!, Katsuhiko Yanagisawa!
'Department of Alzheimer's Disease Rescarch, National Institute for Longevity Scnences, Obu,
Japan

dicord }

Niemann-Pick type Cl (NPCl) disease is an I recessive ized by
progressive d ion including ataxia, dystonia, sei and dementia. The responsible
gene, NPC1 gene, for causing NPC1 disease has been identified and it has been shown that
cholesterol trafficking is impaired due to the lack of NPC! expression in cells from the patients

Technion-Israel I of Technology, Haifa 31096, Isracl
Parkinson disease (PD) is a progressive d ive disorder. Mutations in the
alph: lein gene cause | domi familial PD. We have created inducible PC12

cell lines harboring wild-type and AS3T alpha-synuclein using the tet-off gene expression
regulatory system. .
In induced conditi cells exp g AS53T alpha-synuclein showed cytoplasmic aggregates
which were positive for alpha-synuclein and ubiquitin. Expression of A53T alpha-synuclein
significantly increased apoptotic cell death. Because it has been reported that NFkappaB may be
involved in neural cell death, we studied the NFkappaB pathway in our cell model. We observed
NF-kappaB immunoreactivity in nuclei in cells expressing AS3T alpha-synuclein. We also
detected cytoplasmic aggregates stained for IkappaB after induction of A53T alpha-synuclei

In a pathological study, we found nuclei with increased immunorcactivity of NF-kappaB, and
Lewy bodies stained for kappaB in PD patient brains. To further analyze the involvement of the
NF-kappaB pathway, we evaluated cell death in the presence of an NF-kappaB inhibitor. We
found that cell death caused by A53T alpha-synuclein was d by the inhibi

Our data suggest that the NF-kappaB pathway is involved in cell death caused by A53T alpha-
synuclein, and that the pathway may be a potential target for PD therapeutics.

P1-058 Transplantation of tyrosinase cDNA-transfected
hepatocytes into the striatum of hemi-parkinsonian model

Masato Asanuma', Ikuko Miyazaki', Francisco J Diaz-Corrales!, Masayoshi Namba?, Norio
Ogawa'

Department of Brain Science, Okayama University Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences, Okayama, Japan, 2Niimi College, Niimi, Okayama, Japan

Tyrosmase whlch catalyzes both the hydroxylauon of tyrosine and the oxidation of L-DOPA to
form in mel ytes, is also d in the brain, and oxidizes not only L-DOPA but
also dopamine. Previous studies showed a therapeutic potency of tyrosmase that may complement
tyrosine hydroxylase when dopaminergic are deg d and may normalize L-DOPA-

with NPC1 disease and model mice of NPC1 disease. However, the molecul h

induced abnormal dop turnover. Furthermore, we previously reported that intrastriatal
|

responsible for neuronal dysfunction in brains of patients with NPCl disease still
unknown. This study d ates the t by which altered cholesterol metabolism in
mitochondria induced neurodegeneration in NPC1 mice (Yu et al, J Biol Chem, 2005). We found
that the amount of chol ol within hondria is significantly elevated in NPC1
mouse brains and neural celis. In addition, the mitochondrial membrane potential, the activity of
ATP synthase, and henceforth the level of ATP are markedly decreased in NPC1 mouse brains
and Importantly, reducing the level of chol ! within al t using
methyl- 8 -cyclodextrin can restore the activity of ATP synthase, and the concomitant treatment
with methyl- 8 -cyclodextrin and cholesterol restored ATP synthase activity down to the control
level. Finally, NPC1 neurons show an impaired neurite outgrowth, which can be rescued by
exogenous ATP. These results suggest that hondrial dysfunctions and subseqs ATP
deficiency, which are induced by altered chol ! metabolism in mitochondria, may be
responsible for neuronal impairment in NPCI disease.

"
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P1-059 Visualization of soulble Polyglutamine dimer in Living cell
Toshiaki Takahashi', Shinnya Kikuchi?, Osamu Onodera®, Masatoyo Nishizawa?

Department of Health Science,Faculty of medicine,Niigata University,Niigata,Japan,
2Department of Neurology,Brain Research Institute,Niigata University,Niigata,Japan, *Center for
Bioresource-Based Research,Brain Research Institute,Niigata University,Niigata,Japan

[Background & Purpose]:Polyglutamine diseases are inherited neurodegenerative disease with
intranuclear aggregate formation caused by the expansion of a homopolymeric glutamine stretch
in various genes. Recent works revealed that the aggregate showed protective activity against
expanded polyglutamine cytotoxicity. Therefore one of the hypotheses is the dimer or oligomer
formation of expanded polyglutamine stretch might cause the cell dysfunction. To clarify this
possibility,it is important to visualize the dimer or oligomer formation in living cell.[Materials &
Methods]:We generated fusion proteins of monomeric-YFP(mYFP) or monomeric-CFP(mCFP)
and polyglutamine stretch.We cotransfected COS7 or SH-SYSY with these in several different
combinations.If two fluorescent proteins are close enough to prod fl e
energy transfer(FRET),we will detect them by fluorescence confocal
microscopy(CSU10).[Results & Discussion]:FRET was only observed in combination with mCFP-
poly(Q)/mYFP-poly(Q) or poly(Q)-mCFP/poly(Q)-mYFP. The number of the cells which showed
FRET increased in length dependent manner(Q12-9.5%,Q36-24.2%,Q56-27.2%,Q80-36.7%).By
construct,in combination with mCFP-poly(Q)/poly(Q)-mYFP or poly(Q)-mCFP/mYFP-
poly(Q),we did not find any FRET.This result indicated that polyglutamine stretch made dimer in
a parallel manner,not an anti-parallel manner in living cell.Furthermore,the intensity of FRET
increased in length dependent manner(Q12-0.77,Q36-0.82,Q56-0.90,Q80-0.91).It suggested that
the stability of dimer formation increased by length dependent manner. This new technique to
visualize the soluble dimer or oligomer of expanded polyglutamine in living cell will tell us a new
aspect of path is of expanded polygl ine stretch.

p of tyrosi producing cells of mel or mel ytes markedly and long-
lastingly ameliorated apomorphine-induced contralateral rotation behavior in hemi-parkinsonian
models. To investigate the possible effects of non-melanogenic cells fected with tyrosinase
gene, we performed intrastriatal tr ! ion of human I yte HLE cells transfected with
tyrosinase ¢cDNA into h kinsonian mice d by 6-OHDA. In the transplanted group
with tyrosinase cDNA-transfected HLE cells that constitutively produce L-DOPA, the
apomorphine-induced rotation behavior was markedly ameliorated at 7 days up to 2 months after
the pl ion. Taken together with our previous studies showing therapeutic effects of
melanogenic cell transplantation, the present results suggest a therapeutic potency of tyrosinase-
expressing cells for the parkinsonian when striatal dopamine is depleted.

P1-060 ALS2CL, a novel ALS2 homologous protein, interacts
with ALS2: A possible functional modulator for ALS2

Kyoko Suzuki-Utsunomiya!, Shinji Hadano?, Asako Otomo!, Ryota Kunita®, Hikaru Mizumura®,
Junko Showguchi-Miyata', Yoshiko Yanagisawa®, Etsuko Suga’, Joh-E Ikeda!
Department of Molecutar Neurosci The I of Medical Sci Tokai University,
Isehara, Kanagawa, Japan, 2Department of Molecular Life Sciences, Tokai University School of
Medicine, Isehara, Kanagawa, Japan, >Solution Oriented Research for Science and Technology,
Japan Science and Technology Agecy, Kawaguchi, Saitama, Japan

The loss-of-functional mutations in the ALS2? gene account for a number of recessive motor
neuron diseases including amyotrophic lateral sclerosis, primary lateral sclerosis, and hereditary
spastic paraplegia. The causative gene product, ALS2/alsin, mediates the activation of Rab5
GTPase via its nucleotide reaction (RabSGEF activity), thereby inducing
striking enlargement of endosomes in the cells. In addition, ALS2 forms a homophilic oligomer,
which is crucial for the ALS2-associated RabSGEF activity and endosome dynamics. Recently,
we have reported a novel ALS2 homologous gene, ALS2 C-terminal like (ALS2CL), and
demonstrated that its gene product, ALS2CL, exhibited a specific but a relatively weak RabSGEF
activity with strong RabS-binding properties. Here, to gain further insights into the molecular
function of ALS2CL, we analyzed the molecular interaction between ALS2CL and ALS2, as well
as the subcellular distribution of ALS2CL and ALS2. Yeast two-hybrid assay and co-
immunoprecipitation demonstrated that ALS2CL directly interacted with ALS2. Furthermore,
overexpression of ALS2CL suppressed the ALS2-mediated enlargement of endosomes in HeLa
cells. These results imply that ALS2CL is a novel ALS2 binding protein and may function as a
modulator in the ALS2-mediated membrane trafficking in vivo. Currently, the molecular basis of
the ALS2CL-mediated modulation of endosome dynamics is being studied.




P1-061 Lack of a BMP antagonist, Tsukushi (TSK), causes
retinal degeneration in young adult mice

Sei Kuriyama', Kunimasa Ohta’, Hiroshi Kiyonari?, Hajime Sawai’®, Shinichi Aizawa2, Hideaki
Tanaka!

!Department of Developmental Neurobiology Graduate School of Medical Sciences Kumamoto
University, Kumamoto, Japan, 2RIKEN CDB, Kobe, JAPAN, *Department of Physiology and
Biosignaling, Graduated School of Medicine, Osaka University, Osaka, Japan

We have identified a novel secreted factor, Tsukushi, from chick lens cDNA library. In previous
studies, Tsukushi functions as a BMP antagonist in chick axis formation in cooperation with
chordin (Ohta et al., Dev. Celi vol.7, 2004)

We tried further investigations into these early developmental events using TSK knockout mice.
However, they did not show any apparent developmental disorders. In chick and frog, TSK gene
is expressed in ciliary marginal zone, which is a potential source of the adult retinal stem cells in
mouse. We raised a polyclonal antibody against mouse TSK (M-TSK), and analyzed M-TSK
protein distribution. M-TSK protein was observed in developing retina, and its distribution moved
from inner to outer retinal layer. We analyzed aged mouse retina, and found that the retina of TSK
depleted mice showed retinal degeneration, especially photoreceptor cell missing. To investigate
why the retinal degeneration happened, we analyzed knockout mouse retina by
immunohistochemistry or ERG recording from postnatal day 0 to 3 months old. As the results,
TSK knockout mice showed a variety of phenotypes, and were divided into early and late cell
death groups: Early cell death shows severe outer nuclear layer (ONL) loss until P21. The
apoptosis is observed in the inner nuclear layer (INL) and ONL. Active caspase-3 staining
(apoptosis) overlapped with horizontal cell marker in INL. At P14 mouse, M-TSK was observed
in horizontal cells. Thus, earlier phenotype may be due to depletion of M-TSK expression in
horizontal cell. Late cell death was indicated by the gradual loss of a-wave of ERG, and the retinal
cell death was seen from 7 weeks. Now we are analyzing retinal cell death by primary culture.

P1-063 MCC-257, orally active neurotrophin enhancer,
attenuates thermal hypoalgesia and protects cutaneous
innervation in hyperglycemic mice

Bunpei Kakinoki’, Sumito Sekimoto!, Tetsuya Ohgami', Mikiko Sejima!, Keiji Yamagami!
IResearch Laboratory I, Mitsubishi Pharma Corporation

To determine whether MCC-257, a novel neurotrophin enhancing agent, could ameliorate thermal
hypoalgesia and cutaneous innervations, we examined behavioral responses to thermal stimuli,
substance P (SP) levels and numbers of nerve fibers in plantar skins between control
hyperglycemic +Leprd®/+Lepr® mice and MCC-257-treated ones. Hyperglycemic animals were
once daily treated with vehicle or MCC-257 at doses of 3 mg/kg p.o. and 10 mg/kg p.o. for 7
weeks. Thermal nociceptive responses were examined using the hot plate apparatus at the
beginning and the end of the treatment. After 7 weeks of treatment, plantar skins were excised and
processed for substance P measurement by enzyme-linked immunosorbent assay with SP antibody
and the immunohistochemistry with PGP 9.5 (pan-neuronal marker) antibody. Thermal
nociceptive responses in hyperglycemic mice were significantly delayed compared with that of
normoglycemic mice (m+/+Leprd®) both at the beginning and the end of the treatment. MCC-257
treatment significantly improved thermal hypoalgesia at the dose of 10 mg/kg. SP levels in plantar
skins was declined in vehicle-treated diabetic mice compared with that of normoglycemic mice,
whereas MCC-257 treatment significantly attenuated its decline as compared with that of vehicle-
treated mice. In addition, immunohistochemical assessment of plantar skins for PGP 9.5-positive
nerve fibers also demonstrated that cutaneous innervations in vehicle-treated diabetic mice were
significantly reduced and MCC-257 diminished its reduction. These results suggest that MCC-257
has beneficial effects on sensory impairments caused by diabetic mellitus and is a promising drug
didate for diabetic pathy.

P1-065 Chronic treatment with SSRIs desensitizes both 5-HTza
and 5-HTzc receptor function

Miki Yamauchi!, Takako Miyara!, Tetsuya Matsushima!, Tomoko Tatebayashi', Fumikazu
Yokoyama', Kaname Onozawa!, Akiko Yoshida', Taiichiro Imanishi'

Meiji Seika Kaisha, LTD. Pharmaceutical Research Dept.

Chronic treatment with selective serotonin reuptake inhibitors (SSRIs) produces persistent
increases in 5-HT in the synaptic cleft and may lead to the desensitization of post-synaptic 5-HT
receptors through the continuous stimulation of receptors. In the present study, we investigated
whether the chronic ad and paroxetine could desensitize S-HT2A and
S5-HT2c receptors using m-chlorophenylpiperazine (mCPP) to evaluate 5-HT receptor sensitivity
in rats. Acute treatment with fluvoxamine or paroxetine reduced spontaneous locomotion, as
observed with the administration of mCPP. These effects were completely reversed by treatment
with a selective S-HT2c receptor antagonist, SB 242084. On the other hand, the mCPP-induced
increase in the serum concentration of corticosterone was not blocked by SB242084 but was
blocked by the 5-HT24 antagonist, ketanserin. Chronic treatment with fluvoxamine or paroxetine
attenuated mCPP-induced hypolocomotion and the increase in the serum corticosterone, while
they had no effects on these parameters in control rats. Also, chronic treatment with these drugs
had no effects on the mCPP concentration in the rat brain. These results suggest that the function
of both S-HT2a and 5-HT2c receptors is desensitized by chronic treatment with either
fluvoxamine or paroxetine as a consequence of prolonged exposure to elevated levels of 5-HT.

The desensitization of 5-HT2a and 5-HT2c receptor function might contribute to the therapeutic
mechanism of action of SSRIs in the treatment of depression and anxiety disorders.

ation of fluvc

P1-062 Age-related severity of dopaminergic neurodegeneration
to 1-methyl-4-phenyi-1,2,3,6-tetrahydopyridine neurotoxicity causes
motor dysfuncton in C57BL/6 mice

Satoshi Ohashi!, Atsushi Mori!, Naoki Kurihara!, Yasuhide Mitsumoto?, Masami Nakai'
ISecond Institute of New Drug Discovery, Otsuka Pharmaceutical Co Ltd, Tokushima, Japan,
Department of Alternative Medicine and Experimental Therapeutics, Faculty of Pharmaceutical
Sciences, Hokuriku University, Ishikawa, Japan
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This study examined the influence of aging on dopaminergic duced by 1-
methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) intoxication in view of various perspectives.
Young (10 weeks) and older (14-15 mouths) C57BL/6 mice were treated with 1 or 2 injections of
MPTP (20 mg/kg at 2h intervals). At 3 days after MPTP treatment, although no mortality was
seen in young mice, the survival rates in older mice were 100% and 72% in 1 and 2 injections,
respectively. Extensive dopaminergic cell loss was found in the striatum and substantia nigra of
older mice, but not young mice given MPTP, with marked d in striatal dop (DA)
levels. Furthermore, we found a behavioral change in the tail suspension test (TST) associated
with the extent of decreases in striatal DA levels in older mice under our experimental condition.
Additionally, monoamine oxidase-B (MAO-B) activity in striatal tissue homogenate was

I d by ad ing age, wi the normal aging process did not affect mitochondriat
membrane potential in striatal synaptosomes and ATP production rate in striatal tissue
homogenate. These results clearly present age-related vulnerability to MPTP neurotoxicity in
C57BL/6 mice, and indicate that the increase in MAO-B activity in normal aging process may be
involved in the high sensitivity to MPTP intoxication. This study also supports our previous
report showing that there is a threshold level of the decrement in striatal DA content producing
behavioral change in the TST using MPTP-treated mouse model of PD.

P1-064 DISCH1 transports Grb2 in kinesin-1 dependent manner
Tomoyasu Shinoda', Shinichiro Taya!, Kozo Kaibuchi'

"Department of Cell Pharmacology, Nagoya University Graduate School of Medicine, Aichi,
Japan

Disrupted-In-Schizophrenia-1 (DISCI) was identified at the breakpoint of a chromosomal
translocation associated with schizophrenia in a large Scottish family. The physiological
functions of DISC1, however, were not well understood. Here, we identified Grb2 as a novel
DISCl-interacting molecule by affinity column chromatography. Grb2 is composed of one SH2
domain franked by Two SH3 domains. N-terminal SH3 domain of Grb2 directly recognized the
C-terminal region of DISC1. We also identified kinesin-1 as a DISC1-interacting molecule. We
then investigated whether DISC1 was involved in Grb2 transport or localization. In cultured
hippocampal neuron, both DISC1 and Grb2 accumulated in distal part of axon. Knockdown of
DISCI1 by RNA-interference Ited in Grb2 delocalization. Moreover, Functional blocking of
kinesin-1 resulted in mislocalizations of both DISC1 and Grb2 from growth cone. These results
suggest that DISC! transports Grb2, in kinesin-1 dependent manner.

P1-066 Changes of Neural Cell Adhesion Molecule Fragments in

Patients' Sera of Schizophrenia

Satoshi Yoshida!, Yoko TanakaZ, Yumi Shimada!, Hiroshi Ueda!, Kunihiko Asai?

IDepartment of Biomolecular Science, Faculty of Engineering, Gifu University, Japan, 2Asai
Hospital, Togane, Chiba, Japan

The neural cell adhesion molecule (NCAM) plays important roles in neural migration,
synaptogenesis, and CNS development. Change of NCAM fragments in CSF of schizophrenic
patients was reported previously' and we aimed to detect circulating NCAM fragments in the
serum and differences between schizophrenic patients and healthy controls. Samples were
obtained from 11 chronic schizophrenic patients and 9 healthy controls. All patients were
diagnosed according to DSM-IV criteria and received consistent doses of typical or atypical
antipsychotic medication. NCAM fra in sera, after removal of albumin and globulin, were
measured by Western blotting technique with the monoclonal antibody (SAS5) against sialylated
NCAM. NCAM immunoreactive bands were detected primarily at 180kDa, 140kDa, 120kDa,
75kDa, 68kDa and 52kDa in human serum. Samples from patients and controls showed similar
qualitative patterns of bands. However, schizophrenic patients showed increases at the 180kDa,
140kDa, 120kDa and 68kDa bands but decreases at the 75kDa and 52kDa bands compared to
healthy controls. The band intensity ratio ([68kDa]/[75kDa]} was substantially elevated in
schizophrenic patients. For healthy controls, the [68kDa]/[75kDa] ratio was positively correlated
with ages. The antibody (H300) self-assembled monolayer on a tiny gold plate could trap NCAM
from serum. We detected a change of NCAM molecular structure by Fourier transform infrared
spectroscopy d total refl system, suggesting increase of sialic acid bound to
NCAM in the schizophrenic patient serum compared to controls. In conclusion, the increase of
NCAM fragments in schizophrenic patients suggests elevated membrane turnover or
abnormalities in the regulation of proteolysis of NCAM. 'Exp Neurol. 29-46 (2001).
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P1-067 Differential effects of typical and atypical antipsychotics
on abnormal behaviors in mice lacking PACAP

Norihito Shintani!, Kazuhiro Tanaka', Takeshi Shimada!, Miki Nakajima’, Chihiro K hi!,

P1-068 Double-stranded RNA injection in early pregnancy
causes behavioral changes in the offspring
Manabu Makinodan!, Kouko TatsumiZ, Takayuki Manabe?, Shigerou Shimoda®, Hiroyuki Iso3,

4

Akiko Yamamoto!, Hitoshi Hashimoto', Akemichi Baba!
Lab. of Mol. Neuropharmacol., Grad. Sch. Pharmaceut. Sci., Osaka, Univ., Osaka 565-0871,
Japan.

PACAP is a neuropeptide widely distributed in the nervous system and implicated in
neurotransmission, neural plasticity, and neurotrophic actions. We have recently d

Hiroki Yoshino!, Kuniaki Kiuchi'!, Takahira Y: hi!, Toshifumi Kishi !, Akio Wanaka?
'The department of Psychiatry of Nara Medical University,Kashihara Japan, 2The department of
Anatomy of Nara | University,Kashihara,Japan, The department of Behavior science of
Hyogo College of Medicine,Mukogawa,Japan

Medi

Epidemic of infl infe is known to be a risk for schizophrenia, partly due to maternal

that mice lacking PACAP (PACAP-/-) exhibit multiple abnormal behaviors, including h

g -Badd
and preservative jumping behaviors in an open-field test (OFT), prolonged immobility time
resulted from reduced swimming behavior in a forced-swim test (FST), and object working
memory impairments in an object recognition test (ORT). These behavioral changes related to
psychiatric or cognitive abnormalities are commonly observed in the animal models for

it

infection and subseq higher incids of schizopt offspring. Recent studies
demonstrated that influenza infection in pregnant mice resulted in marked behavioral changes
including deficits in prepulse inhibition in the offspring, rendering this system an animal model of
schizophrenia. In the present study, we first reprod above ph on by inj

intraperitoneally double-stranded RNA (poly 1-C) into pregnant mice (embryonic day 95)

schizophrenia, such as rodents treated with h or ph . Here we d the
effects of typical (haroperidol) and atypical (risperidone) antipsychotics on these abnormal
behaviors in PACAP-/- mice. Both haloperidol (0.02-0.2 mg/kg, i.p.) and risperidone (0.05-0.3
mg/kg, i.p.) dose-dependently i d the hyperkinetic behavior in OFT in PACAP-/- mice.
In PACAP-/- mice, risperidone (0.1 mg/kg) also ameliorated the prolonged immobility in FST
and working memory impairments in ORT, however, halopendol (0.02 mg/kg) showed no effects.
These results suggest that di D2 and 2 pathways are diffc lly involved in
the mechanisms underlying the abnormal behaviors in PACAP-/- mice, and that PACAP-/- mice
might be one of a relevant animal model for schizophrenia.

P1-069 Isolation rearing-induced increase in exploratory activity
in mouse staircase test

Keiko Takahashi', Yukio Ago?, Soichi Itoh!, Akemichi Baba?, Toshio Matsuda!

!Laboratory of Medicinal Pharmacology, Graduate School of Pharmaceutical Sciences, Osaka
University, Osaka, Japan, 2Lat y of Molecular N logy, Grad School of
Pharmaceutical Sciences, Osaka University, Osaka, Japan

We have previously shown that social isolation induces locomotor hyperactivity, aggressive
behavior and deficits of prepulse inhibition of the acoustic startle response in mice (Sakaue et al.,
Evur J Pharmacol 2001; Ago et al., J Neurochem 2002). However, little is known about the effect
of isolation rearing on anxiety-related behavior in mice. In this study, we examined the effect of
isolation rearing on the behavior in mouse staircase test, an animal model of anxiety. Male ddY
mice (3 weeks old) were either housed in groups of 5-6/cage or isolated for more than 6 weeks
before the experiments. The staircase test consisted of placing an experimentally naive mouse in
an enclosed staircase with five steps (2.5 X 10 X 7.5 cm). The apparatus was 45 cm in length,
with one end 12 cm and the other 25 ¢m in height. The number of steps climbed, indices of
exploratory and locomotor activity, and the number of rearing, indices of the anxiety and
emotionality, in a 3-min period were d. We first d the effects of diazepam, a
classical benzodiazepine anxiolytic, and methamphetamine, a potent psychostimulant, on the
behavior of group-reared mice in the staircase test. Diazepam increased the number of steps
climbed to the top step of the staircase, but did not affect the number of rearing. On the other
hand, methamphetamine increased the number of steps climbed to the second step and d d

Doubl ded RNA mimics viral infection by eliciting immune responses. Pups bomn from the
injected mothers were raised to 8 or 10 weeks old and their behaviors were tested. Compared to
control mice (born from saline-treated mothers), the mice showed statistically significant deficits
in prepulse inhibition, one of the hallmarks of schizophrenia. They also showed abnormal fear-
conditioning tasks. To elucidate mechanisms underlying the behavioral changes, morphological
and neurochemical features of the experimental and control mice are now under investigation.

P1-070 Methamphetamine treatment further deteriorates
cognitive dysfunction in socially isolated mice: A useful mouse
model of schizophrenia

Kazuhiko Yanai', Jia Feiyong!, Dai Hongmei!, Motohisa Kato!, Eiko Sakurai!
'Department of Pharmacology, Tohoku University School of Medicine, Sendai, Japan

Previous studies suggest that exposure to stress is a trigger to drug abuse and also related to
susceptibility of schizophrenia. The effects of methamphetamine (METH) on the social isolation
stress-caused impairment of learning and memory have not been studied until now. The aim of
this study was to investigate the effects of METH on social isolation stress-caused cognitive
impairment in a battery of tasks including startle resp ic fear diti and the
Morris water maze tests. ICR mice were divided into three groups after weaning: socially-housed
mice, socially-isolated mice, and social isolated mice treated with METH. Four weeks after
isolated and grouped rearing, the mice in social isolated pilus METH group were injected daily
with | mg/kg METH for seven days. After one-week rest, the startle responses were examined 20
min following the final injection of METH. One week aﬁer ccmpletmg behavnoral experiments,
GFAP expression in the brain i was t ically. R d
injections of METH further enhanced the disruption of PPI and deteriorated the cognmve
dysfunction in acoustic fear conditioning and Morris water maze tests in socially isolated mice.
Social isolation stress increased the GFAP expression in regions of frontal cortex, hippocampus
CA3 and amygdala. METH further enh d the GFAP exp in sub-regions of

the number of rearing, reflecting the locomotor stimulant effect of methamphetamine. Isolation-
reared mice showed the i d bers of steps to the top step and of rearing in the
staircase test. These findings suggest that isolation-rearing increases anxiety and exploratory
activities in mice.

Yimhed

P1-071 Effects of menstrual cycle on mRNA expression of
FKBP5 and 5HTT in leukocytes of normat female

Sawako Kinouchil, Jun-Ichi Iga!, Shu-Ichi Ueno', Ken Yamauchi', Shusuke Numata', Song
Hongwei', Sumiko Tayoshi!, Mari Haku?, Mieko Takeuchi?, Toshiyuki Yasui®, Minoru Irahara’,
Kyoko Morita*, Kazuhito Rokutan®, Tetsuro Ohmori'

'Department of Psychiatry, Institute of Health Biosciences,The University of Tokushima
Graduate School, Tokushima, Japan, 2Department of Maternal and Pediatric Nursing, School of
Health Sciences, The University of Tokushima, Tokushima, Japan, *Department of Obstetrics
and G logy, I of Health Bi The University of Tokushima Graduate
School, Tokushima, Japan, “Department of Stress Science, Institute of Health Biosciences, The
University of Tokushima Graduate School, Tokushima, Japan

Menstruati 1ated-psychological symp are often seen in women of reproductive age. The
mechanism is stilt unknown yet but both hypothalamic- pituitary- adrenal axis and serotonergic
system may be involved under this hormonal cycle related symptoms. We chose two candidate genes:
One is FKBPS5 gene, which codes FKBP51 (FK506-binding protein) induced by glucocorticoids and
reported to be related to the antidepressant effect. Another is SLC644 gene coding serotonin
transporter (SHTT), a direct target protein of Selective Serotonin Reuptake Inhibitors (SSRIs). We
hypothesized that of FKBPS or 5-HTT mRNA levels in peripheral leukocytes may work
as markers for the psychological changes across the menstrual cycle. 37 young female subjects were
included in this study. Basal body temperature with menstrual memory scale was measured everyday
and Hospital Anxiety and Depressive Scales (HADS) with blood hormone measurements were done
in each phase of one menstrual cycle (menstrual, follicular and luteal phase). FKBPS and 5-HIT
mRNA levels in peripheral leukocytes were determined with quantitative real- tinic PCR method.
Only twelve subjects had normal menstrual cycles during this study. In these twelve women, HADS
scores failed to show a consistent difference among the menstrual cycle phases. FKBPS mRNA
expression was significantly lower in the follicular phase compared with the other phases, but there
was no expressional difference in 5-HTT mRNA levels among the phases. Our results suggest that
mRNA levels of FKBPS but not those of 5-H7T are influenced by the menstrual cycle. Further studies
are necessary with patients of menstruation-related disorders.

hipp pus CA2, CA3 and CA4. These findings demonstrate that METH significantly enhances
social isolation-induced sensorimotor impairment, cognitive dysfunction and GFAP expression in
the mouse brain. Social isolation with and without METH treatment is a useful mouse mode! of

positive and negative symptoms of schizophrenia in order to examine the efficacy of the therapy.

P1-072 The reconstruction mechanisms of neural network by
antidepressants and mood stabilizers
Tomoyuki Imai!, Wataru Ukai', Takao Ishii', Shigeki Kurosawa!, Toshihiro Yoshinaga', Satoshi
Saito', Eri Hashimoto!, Hiroshi Ikeda', Toshikazu Saito'
!Department of Neuropsychiatry, Sapporo Medical University, Sapporo, Japan
It has been emerged that the is in hi is ct d by the stresses and
treatments of antidepressants and mood stabilizers, and the fact consndercd that the abnormality of
neurogenesns causes neuropsychiatric di mood disorders. [n the previous study, we
d the infl of antidep and mood stabilizers on the functional activity changes
of Neural Stem Cells (NSCs) especxally by exposure of endoplasmic reticulum (ER) stress, and
évaluated the alteration of ER protein expressions. Furthermore, we tried to analyze the in vivo
mechanisms of stimulation of neural network reconstruction, using NSCs transplantation system
in the experimental model of psychiatric disease. In the analysis using NSCs from rat embryonic
cultures, we obtained suppressive effects of antidepressants, fluoxetine, paroxetine and
amitriptyline on the ER stress induced inhibition of NSCs differentiation to neurons. in the
western blotting analysis, the expression of ER stress protein, GRP78, was changed by these
drugs treatment on NSCs. In vivo evaluation of NSCs function changes, we intravenously
transplanted NSCs, marked by the fluorescent cell marker CFDA SE, into the chronic alcohol
treatment rat model, which is known to have brain damages including decrease of neurogenesis in
We d d the lation of pl d cells in subventricular zone and
dlstnbutlon in dentate gyrus of hippocampus in the slices of alcohol treatment rat brain. These
results suggest that the potential of neurogenesis promotion may relate to their clinical
effectiveness, and the alterations of ER protein expression play an important role in the action of
id and mood disorders for their effects of neural network.
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P1-073 The role of the interaction of DISC1 / KENDRIN in the
nervous system

Shoko Shimizu', Shinsuke Matsuzaki!, Tsuyoshi Hattori!, Ko Miyoshi?, Masaya Tohyama!
!Department of Anatomy and Neurosci Grad School of Medicine, Osaka University,
Japan, *Department of Brain Science, Graduate School of Medicine and Dentistry, Okayama
University, Japan

Disrupted-in-Schizophrenia (DISC1) was identified as a novel gene disrupted by a
(1:11)(q42.1;q14.3) translocation that segregated with major mental disorders in a Scottish family.
In order to clarify how DISC1 causes susceptibility to schizophrenia and other psychiatric
diseases, we have identified possible partners that interact with the DISCI protein by the yeast
two-hybrid system. One of the binding partners of DISC1 is KENDRIN/pericentrin-B, a giant
protein known to localize specifically to the centrosome. Recent study indicates that DISCI
localizes to the centrosome by binding to KENDRIN and that the deletion of the kendrin-binding
region of DISC! disrupted the centrosome localization. It suggests that DISC1 works with
KENDRIN at the centrosome. However, the implication of DISCI interaction with
KENDRIN/pericentrin-B remains unclear. On the other hand, KENDRIN/pericentrin-B has been
reported to anchor the v -tubulin complex to the centrosome and to play a role in microtubule
nucleation and organization in animal cells. So, some kinds of DISC1 mutation or a truncated
form of DISC1 lacking the C-terminus dow of the location breakpoint containing the
KENDRIN -binding regxon might affect the microtubule-nucleating activity of the centrosome.
Tt we d the endogenous interaction between DISC1 and KENDRIN/pericentrin-B
in the nervous system to understand the roles of KENDRIN/pericentrin-B in neuronal circuit
formation.  These analyses might suggest the pathophysiological roles of DISC! and
KENDRIN/pericentrin-B.

P1-075 The role of the interaction of dysbindin, one of
schizophrenia susceptibility genes, and transcription factors in
neurons

Hiroaki Okuda'2, Shingo Miyata'?2, Shinsuke N
Tohyama'?

IDepartment of Anatomy and Neuroscience, Graduate School of Medicine, Osaka University,
Osaka, Japan, “The 21st Century COE Program, Tokyo, Japan

kil2, Nastuko K 2, Masaya

Schizophrenia is a common, debilitating psychiatric disorder for which treatment is empirical and
unsatisfactory. Intense efforts to identify etiological factors have been launched in order to
facilitate rational therapy. Genetic factors are known to be important in the etiology of
schizophrenia up to now. So, recent genomic-wide linkage studies have revealed several
susceptibility genes for schizophrenia, including dysbindin (DTNBP1: dystrobrevin binding
protein 1) at 6p22.3. Furthermore, it comes to be known recently that abnormal development of
the brain is implicated in the etiology and/or pathology of various psychiatric diseases, including
schizophrenia. And there is reported that environmental factors greatly influence the brain
developing. So envirc ] factors are important as well as genetic factors onset of
chizopt The abo ioned suggest the possibility that environmental factors are able to
influence gene expression patterns that are regulated by chromatin remodeling and/or
transcription factors interaction during nerve developmental period. And it is one of the
possibilities that such transcriptional regulation abnormalities induce schizophrenia. Therefore, to
investigate the relationship between the abnormality of transcriptional regulation during nerve
developmental period and appearance of schizophrenia, we screened the interaction partners of
dysbindin by using yeast two-hybrid system. From the result, we found the interaction of
dysbindin and several transcriptional factors, and further checked the interactions of them in
mammalian cells, HEK 293. And now, to clucidate the target genes of the transcriptional factors,
we screen the gene by the DNA microarray analysis.

P1-077 Screening for genes involved in major depressive
disorder using chronically stressed mice

Kana Watanabe', Kiyoshi Inoue!, Yuan Hua!, Miwa Aoki!, Kyoko Kubota', Naoki Shinno!,
Masaya Tohyama'

Department of Anatomy and Neuroscience, Graduate Schoo! of Medicine, Osaka University,
Osaka, Japan

Repeated stressful events are known to be closely related to the onset of depression. To
investigate the molecular mechanisms involved in depression, we examined genes that were
differentially expressed in the brains of unstressed and chronically stressed mice. Chronic stress
was induced by water-immersion and restraint (2hrs/day, for 3 weeks). These chronically stressed
mice exhibited depressive behavior upon the tail ion test and a d d number of adult
neural stem cells in the hippocampus. Basal glucocorticoid concentration is upregulated in the
blood of stressed mice which is observed in the patients of depression. The microarray ig

P1-074 Increased serum soluble L-selectin levels in unmedicated
schizophrenia

Yasuhide Iwata!, Tomohisa Wakuda', Takashi Watanabe', Motoyoshi Dote!, Norio Mori'
'Department of Psychiatry and Neurology, Hamamatsu University School of Medicine, Shizuoka,
Japan

Background: Numerous studies have linked schizophrenia with altered immune function. The
selectin family of adhesion molecules plays a prominent roll in the immune/inflammatory
responses. To further study infl ry processes in schizopk we determined serum levels
of selctions in patients with schizophrenia. Additionally, we also investigated selectins in patients
with major depression, since the result in the illness may be helpful to identify specificity of that
in schizophrenia. Methods: We used 25 patients with schizophrenia and 18 patients with major
depression. All p are either medication-naive (first onset} or medication-free for at least 6
months. They were compared to the 36 healthy subjects. Serum sP-selction, sE-selectin and sL-
selectin were determined with enzyme-linked immunosorbent assay method.Results: Serum L-
selectin levels in schizophrenia was increased significantly compared to controls {p=0.003) and
major depression (p=0.007), whereas there are no significant differences between depression and
controls. No significant differences were in the serum levels of sE-selectin and sP-selectin among
three groups. Conclusions: The serum sL-selectin ¢levation observed in the schizophrenic patients
may be specific to the illness and be involved in the pathogenesis of the illness.

P1-076 Analysis of interaction between Snapin and
Dysbindin,one of schizophrenia susceptibility genes

Natsuko K !, Shinsuke M: ki!, Atsushi Yamaguchi?, Masaya Tohyama!
IDepatrment of Anatomy and Neuroscience Graduate School of Medicine,Osaka
Univercity,Suita,Japan, 2Buck institute,Novato,California, USA

Dysbindin at chromosome 6p22.3 has been reported as one of the most promising susceptibility
genes for schizophrenia in many linkage studies.DYSBINDIN was initially identified as the
interacting protein with dystrobrevin,the dystrophin-related protein,which is expressed in brains
and muscles. So DYSBINDIN was initially expected to be associated with the dystrophin
glycoprotein complex found at post synaptic sites in brains.However,DYSBINDIN was found in
part in axon terminals of glutamatergic pathways in brains.It was reported that there was a
significant reduction of DYSBINDIN in the terminal fields of glutamatergic connections of the
hippc pus in schizopt cases compared to controls and that the reduction of presynaptxc
DYSBINDIN was independent of dystrobrevin and the dystrophin glycoprotei
Additionally, it has recently reported that DYSBINDIN might influence exocytotic glutamate
release and neural viability. These results are compatible with the hypoglutamatergic hypothesis of
schizophrenia and suggest that DYSBINDIN might play an important role in the pathogenesis of
ia.To gain into the role of DYSBINDIN in brains, we performed a
yeast two hybrid screening for DYSBINDIN binding partners using brain ¢cDNA library and
found some interactors.One of the binding partner is SNAPIN, which was initially identified as a
SNAP25 binding protein.SNAPIN was reported to enhance the interaction with SNARE complex
in a phosphorylation dependent manner,but the role of this protein in SNARE mediated fusion is
still under discussion.Here,we report the distribution and functional analysis of SNAPIN and
discuss about the capability of SNAPIN on the neurotransmitter release through the interaction
with DYSBINDIN.

b dditional inciet

P1-078 Gene expression profile of adult mouse hippocampus
after chronic treatment of water-immersion plus restraint stress
Miwa Aoki', Kiyoshi Inoue!, Kana Watanabe', Kyoko Kubota'

IDepartment of Anatomy and Neurosci Grad School of Medicine, Osaka University

So far a particular gene could not explain how depressive disorders are lead. A number of
environmental factors as well as genetic ones are thought to contribute to stress-mediated
neuronal pathological processes causing depression. Chronic stress, which is known to be closely
related to the onset of depression, raises reduction of the adult neurogenesis in the dentate gyrus
and decrease of the hippocampal volume in the rodent brain. We hypothesized exhaustive gene
profile of stress-affected hippocampus would elucidate genes which plays a major role in the

hippocampal morphological change in response to stress. To better understand the molecular
mechanisms involved in stress-induced neural circuit deling and archil al ct of
hi we compared gene expression in dentate gyrus of unstressed and chronically

was used to analyze the gene expression profiles of the medial prefrontal cortex of the chronically
stressed and unstressed mice. Results were confirmed by quantitative RT-PCR analysis and in situ
hybridization. Several genes showed consistently altered expression in the brains of stressed mice
compared to unstressed mice. Especially one of the candidate genes, CSRG! (chronic stress
related gene 1) mRNA was upregulated in the oligodendrocytes in the corpus callosum of the
prefrontal cortex. Detailed analyses of these genes will contribute towards understanding the
mechanisms underlying the dysfunction of the medial prefrontal cortex in depression.

stressed mice. Chronic stress was treated 12 weeks old male c57/BL6J mice by water-immersion
plus restraint. Applied DNA microarray technology, we fully ob d genes that are up-
or dwon-regulated more than 1.5 fold. All of these genes were frequently observed with real time
RT-PCR and in situ hybridization analysis in dentate gyrus. To. futher address depression related
gene, we investigated the effect of fluoxetine, a serotonin selective reuptake inhibitor and
inducing neurogenesis in hippocampus with block to stress effect, on the stress-induced genes
expression changes in dentate gyrus.We report Hesrgl (Hippocampal chronic stress related gene
1), that is down regulated in response to chronic stress but does not show significant expression
level change in fluoxetine treated mouse with or without chronic stress
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P1-079 Association analysis of adenosine A1, A2A, dopamine
D1, and D2 receptor genes with schizophrenia in the Japanese
population
Leo Gotoh', Hiroshi Mitsuyasu'-2, Naoko Maeda!, Yuki Kobayashi!, Hiroaki Kawasaki!,
Shigenobu Kanba'
1 Dept. Neuropsychiatry, Graduate School of Medical Sciences, Kyushu Univ., Fukuoka, Japan
2Matsuo Hospital, Kitakyushu City, Japan
hizophrenia affect d D2 receptor
suggesting that dopaminergic dysfunction plays an
physiology of schizopt It is known that SCH23390, a se-lective
ptor (DRD1) ist, inhibited PCP-induced schizophre-nia-like behaviors.
It is also reported that adenosine neurotransmitter system has functional interaction with
i Therefore, it is possible to hypothesize that the functions of
adenosme Al and A2A receptors (ADORA1 and ADORA2A) could be some part of the
hopl 1 1 hani of schizopl . To clarify the rela-tionship between four
recepmrs and schizophrenia, the polymorphisms (SNPs) of these four receptor genes were
anatyzed in both schizophrenia patients and normal controls.
Total 29 fragments for genotyping experiments were amplified by PCR from each subject
consisting of the schizophrenia patients (n=100) and normal controls (n=100). Primers were
designed based on the positions of SNPs based on the database of JSNP. Using the ampli-fied
DNA fragements, all the subjects were genotyped with 27 SNPs and 2 deletions in ADORA1
gene, 4 SNPs in ADORA?A gene, 1 SNP in DRD! gene, and 18 SNPs in DRD2 gene. Based on
the results, genotyping and allele frequencies were calculated. Association analysis of each
polymorphism was performed between schizophrenia patients and normal individuals. So far, no
siginificant difference was identified. Haplotype prediction, linkage disequilibrium calculation,
and multi-variate statistical analysis are now being carried out. All subjects were given informed
consent before blood collection strictly based on the ethical regulations of Kyushu University.

Antipsychotic agents used for the tr of
{DRD2) diated neurc
important role in the
d ine D1

P

gic neurotr

P1-081 Association analysis of human cAMP-GEFII gene
polymorphisms with Japanese schizophrenia patients

Hiroshi Mitsuyasu', Yuki Kobayashi!, Leo Gotoh!, Naoko Maeda?, Hiroaki Kawasaki!,
Shigenobu Kanba!

Dept. Neuropsychiatry, Graduate School of Medical Sciences, Kyushu Univ., Fukuoka, Japan.
2Matsuo Hospital, Kitakyushu City, Japan. *Behavioral Genetics Lab., RIKEN Brain Science
Institute, Wako, Japan. “Tokyo Metropolitan Matsuzawa Hospital, Tokyo, Japan

We have previously reported novel genes of second-messenger regulated Rapl-GEF (guanine
nucleotide exchange factor) gene family whose GEF activities are positively regulated by the
binding of second-messenger molecules such as cAMP, calcium and diacylglycero! (DAG),
indicating that three major second messengers transduce their signals to target molecules different
from protein kinases. A part of this gene family includes cAMP-GEFI and cAMP-GEFII,
CalDAG-GEFI and CalDAG-GEFII. Both cAMP-GEFI and cAMP-GEFII have binding domains
for cAMP as well as GEF domains. Since antipsychotics have antagonistic actions for dopamine

D regulating i Ilular cAMP ions in central nervous system, cAMP-GEFs
can be good candidates for molecular studxes of schizophrenia. In order to investigate the
contribution of cAMP-GEFII to the pathophysiol 1 hani of schizopl we carried
out a genetic analysis of single nucleonde polymorphxsms (SNPs) of the cAMP-GEFII gene.
Information of a total 21 SNPs was collected based on the databases of both dbSNP and JSNP and
our genotyping experiments, which included 3 coding SNPs and 17 intron SNPs and one
regulatory SNP. We found two novel non-synonymous ones. We genotyped 96 schizophrenic
patients and 112 healthy controls with the 21 SNPs by direct sequencing method. The results of
haplotype prediction, linkage disequilibrium calculation, and multi-variate statistical analysis are
now being analyzed. Although there was slightly different distribution of the regulatory SNP
between schizophrenia and controls, no statistical significant association was found. All subjects
were given informed consent based on the ethical regulations of Kyushu University.

P1-083 Pathological significance of a constitutively active
calcineurin generated by calpain activation in mouse brain
ischemia

Norifumi Shioda', Kohji Fukunaga'

!Department of Pharmacology Tohoku University Graduate School of Pharmaceutical Sciences,
Sendai, Japan

In the brain ischemia, excessive increases in intracellular Ca?* levels may cause delayed neuronal
death, by activating various Ca®'-dependent enzymes. Among CaZ*-dependent enzymes,
calcineurin (CaN) is particularly interested as a mediator of neuronal apoptosis, because FK-506
and cyclosporin A, specific CaN inhibitors prevent neuronal death following ischemia. CaN,
Ca?*/calmodulin-dep protein phospt is compound of A and B subunits with 60 kDa
and 19 kDa, respectively. Calpain, a Ca?'-dependent cysteine protease, in vitro converts it to
constitutively active forms with 45 or 48 kDa by cleaving out the auto-inhibitory domain in the A
subunit. However, little is known about mechanism and temporal profile of generation of active
CaN in vivo during ischemia. We here dc d generation of constitutively active CaN by
limited proteolysis by calpain during brain ischemia in the mouse middle cerebral artery occlusion
(MCAO) model. We also established assay system to measure the constitutively active CaN
activity, which is independent with Ca2*/calmodulin. The generation of constitutively active CaN
was peaked 2 hours after ischemia. We also confirmed increased Ca?*-independent CaN activities
with a similar temporal profile. Furthermore, we found that the constitutively active CaN induced
translocation of NFAT (nuclear factor of activated T-cells) into the nuclei in the hippocampal
CA1 pyramidal neurons following after ischemia. Taken calpain-mediated proteolysis of
CaN converts it a constitutively active form in the brain ischemia and in turn upreguiates NFAT-
induced transcription followed by neuronal apoptosis.

P1-080 ONO-2333Ms, a novel CRF1 receptor antagonist:
anxiolytic and antidepressant-like effects

Yoshifumi Kagamiishi!, Akihiro Kishi!, Mayuki Yoshida!, Seishi Katsumata?, Nobuo Katsube?,
Narito Tateishi®, Yoshihisa Kamanaka'

IDiscovery Research Laboratories Ill, ONO Pharmaceutical Co., Ltd., Osaka, Japan. 2Fukui
Safety Research Laboratories, ONO Pharmaceutical Co., Ltd., Fukui, Japan. 3Research
headquarters, ONO Pharmaceutical Co., Ltd., Osaka, Japan.

We evaluated the anxiolytic and antidepressant-like effects of ONO-2333Ms, a novel corticotropin-
releasing factor type 1 (CRF1) receptor antagonist, using male rats.

In the experiments using swim-stressed rats, elevated plus maze test was performed after the stress
exposure. Both the number of entries and time spent in the open arms were significantly decreased in the
vehicle-treated swim-stressed rats d with the d rats, indicating that
anxiety was augmented by the stress. ONO-2333Ms significantly ameliorated the decreases in both
indexes compared with the vehicle-treated swim-stressed group, suggesting that ONO-2333Ms would
elicit anxiolytic-like effects under stressful conditions where endogenous CRF activity is stimulated.

In the learned helpl test, k d oral admini ions of ONO-2333Ms or imipramine
HCl significantly inhibited the increase of escape failures induced by inescapable foot shocks.
Mo , single oral administration of ONO-2333Ms but not imipramine HCl inhibited the increase of
escape failures as well.

hicle-treated i

dministrati of ONO-2333Ms

In olfactory bulbectomized (OB) rats ol k repeated oral
significantly reduced the hyp lity scores on post-ad day 1 and 7, respectively.
ONO-2333Ms also significantly suppressed the scores on p day 7, ind g that the

antidepressant-like effects of ONO-2333Ms were persi: in addition, on' post-admini day 8,
ONO-2333Ms indicated ameliorative effects against the anxiety-like behavior in the elevated plus-maze.
These results suggest that ONO-2333Ms possesses not only anxiolytic but also antidepressant-like
properties and may elicit a rapid or similar onset of action compared with the current marketed
antidepressants

P1-082 Induction of microsomal prostaglandin E2 synthase-1 in
rat brain after cerebral ischemia

Yuri Matsuo!, Tetsuya Fukada', Yasuharu Sasaki!

1Labomtory of Pharmacology, School of Pharmaceutical Sciences, Kitasato University, Tokyo,
Japan

The increased production of prostaglandin E2 (PGE2) observed.in the ischemic brain region has
been demonstrated to contribute to development of ischemic lesion, however, the mechanisms
underlying the ischemic PGE2 production is poorly understood. Microsomal prostaglandin E2
synthase (mPGES)-1 is an inducible protein recently shown to be an important enzyme in
inflammatory prostaglandin E2 (PGE2) production in some peripheral inflammatory lesions. We
have previously demonstrated that induction of mPGES-! in rat and mice microglia contributes to
lipopolysaccharide-induced production of PGE:. In this study, to investigate the serial changes of
mPGES-1 expression in the brain after cerebral ischemia, male Sprague-Dawley rats were
subjected to 2-hr of right middle cerebral artery occlusion and reperfusion. The induction of
mRNA and protein of mPGES-1, but not cPGES, mPGES-2 and COX-1, were observed to be co-
induced with those of COX-2, in the cerebral cortex 6 hr and 24 hr after reperfusion, respectively.
The increased PGE2 production was also observed in the cortex. The expression of mPGES-1
protein was peaked at 3 days after reperfusion, while that of COX-2 was peaked at 24 hr after
reperfusion. To determine the cells which expressed mPGES-1 after cerebral ischemia, the brain
slices were double-immunostained with mPGES-1 and cell-type specific marker protein
antibodies. The mPGES-1-positive cells observed in the cortex of ischemic site were also positive
for CD11b and von Willebrand factor, a marker for microglia and endothelial cells, respectively,
as well as for COX-2. These results suggest that the coordinate inductions of mPGES-! and COX-
2 in microglia and endothelial cells are involved in ischemic PGE2 production.

P1-084 17 B-estradiol regulate expression of glutamate
transporters after transient ischemic insult in gerbil hippocampus
Toshiaki Kato!, Kimikazu Fuita?, Soh Hidaka?, Kenzo Shibayama®, Hideki ImadaZ, Nobuko
Yoshimoto?, Yutaka Nagata?, Ei-Ichi Miyachi?
'Department of Clinical Laboratory Science, Fujita Health University College, Toyoake, Japan,
2Department of Physiology, School of Medicine, Fujita Health University, Toyoake, Japan,
3Department of Adult Nursing, School of Health Science, Fujita Health University, Toyoake,
Japan
After transient ischemia/recirculation tr delayed neuronal death in gerbil hippocampus
CAl area occurs by excessive release of glutamate from abnormally stimulated synaptic terminals
mto extracellular (EC) space around neurons. High affinity Na*-dependent glutamate transporters
the g ation in EC space at low level by taking the excitatory
neurotransmitter into glia or neurons. Dysfunction of the transporters induces neuronal damage by
lating cytotoxic gl in EC space to trigger neuronal degeneration.
Application of transient ischemia to Mongolian Gerbil brain produces selective neuronal death
several days after the insult. Molecular mechanisms of delayed neuronal death remain elusive.
Intraperitoneal (i.p.) injection of 17 A -estradiol (17 8-ED) to the treated animal is possible to
induce protective effects against ischemia-induced neuronal death. We measured amount of three
glutamate transporters: GLAST, GLT-1, and EAACH, in hippocampal regions by Western blotting
analysis. Daily intraperitoneal (i.p.) administration of 17 8 -ED to the animal after ischemic attack
induced significant recovery of these three glutamate transporters in protein level. These results
suggest that 17 8 -ED can protect progression of neuronal death caused by ischemia through
conserving the glutamate transporter systems in the brain.




P1-085 Nitric oxide production during microsphere embolism
accounts for blood-brain barrier disruption in rat brain

Han Feng!, Takashi Shirakura', Yasufumi ShirasakiZ, Kohji Fukunaga!

IDepartment of Pharmacology, Tohoku University Graduate School of Pharmaceutical Sciences,
2Daiichi Pharmaceutical Co. Ltd.

Microsphere embolism (ME)-induced permanent ischemia in rat leads to brain edema and in turn
neuronal injuries. Detrimental effects of NO and peroxynitrite (ONOO") are documented in brain
ischemia/reperfusion (I/R)-induced injury. However, whether NO production involves in ME-
induced blood-brain barrier (BBB) disruption have not been evaluated. We recently introduced a
novel calmodulin antagonist, DY-9760e, having powerful neuroprotective effects on ischemic
brain damage. Since DY-9760¢ preferentially inhibits Ca?*/calmodulin-dependent nitric oxide
synthase (NOS) in vivo and in vitro, we here assessed whether inhibition of NO production is
involved in cytoprotective effects of vascular endothelial cells in rat ME model. ME was induced
by injecting 1000 microsph (50 um in di ) into left internal carotid artery. We then
measured NO production by microdialysis method and protein tyrosine nitration by
immunoblotting in the ipsilateral forebrain. Consistent with our previous observation in gerbil /R
model, DY-9760e completely inhibited NO production immediately after and 24 or 48 hours after
ME. Unlike gerbil /R model, protein tyrosine nitration was markedly increased 6-48 hours after
ME. When BBB disruption was assessed by extravasation of Evans blue (EB) dye, the content of
EB dye significantly increased in the ipsilateral brain following ME. The BBB disruption is
closely associated with increased protein tyrosine nitration in brain microvessels. DY-9760e
treatment reduced the increased BBB permeability to EB in the ME brain. Taken together, NO
production and protein tyrosine nitration underlie the BBB disruption and inhibition of the
detrimental effects of NO by DY-9760e contribute to its neuroprotective effects in the ME-
induced brain damage.

P1-087 4-methylcatechol improves locomotor function damaged
after spinal cord injury via enhancement of neurotrophic factor
synthesis

Hitoshi Ohno!, Hidefumi Fukumitsu!, Shoei Furukawa'

ILaboratory of Molecular Biology, Gifu Pharmaceutical University, Gifu, Japan

Several strategies have been employed to minimize tissue damage and to enhance axonal growth
and regeneration after injury to the central nervous system (CNS). The failure of axonal
regeneration after CNS injury is thought to result in part from the molecules inhibitory for axonal
growth, the lack of neurotrophic factors, and/or inflammatory reactions. Although the delivery of-
protein and viral vector-mediated gene transfer of neurotrophins including nerve growth factor
(NGF) and brain-derived neurotrophic factor (BDNF) are effective for regeneration of the spinal
cord injury, there are a number of methodological drawbacks. In this study, we tested the effects
of 4-methylcatechol (4MC), a nonadrenergic compound that stimulates neurotrophin synthesis
such as NGF and BDNF. Left side of the adult Wistar rat spinal cord was hemitransected at the
8th thoracic vertebra. Then, 4MC dissolved in PBS was injected intraperitoneally (150 u g/kg
weight) every 12 or 24 hr for 14 days. Locomotor function of the left hind limb was evaluated
according to Basso, Beattie and Bresnahan rating scale. For RT-PCR analysis, the regions just
rostral or caudal to the injury site of the spinal cord (1 mm length each) were collected time-

P1-086 Neuropsin promotes oligodendroglial cell death,
demyelination and axonal degeneration after injury to the spinal

cord
Shgietaka Yoshida!, Ryuji Terayama', Yoshio Bando!
!The First Department of anatomy, Asahikawa Medical College, Asahikawa, Japan

Previous studies indicated that the expression of neuropsin, a serine protease, was induced in
mature oligodendrocytes after injury to the central nervous system (CNS). To explore the role of
neuropsin after spinal cord injury (SCI), we have examined behavioral performances and the
expression of histopathological markers in wild-type (WT) and neuropsin-deficient (neuropsin™)
mice after crush injury. In situ hybridization revealed that neuropsin mRNA expression was
induced in the spinal cord white matter from WT mice after crush SCI, peaking at day 4. In WT
mice, SCI resulted in the initial hindlimb impairments followed by a gradual recovery over 14
days. Equivalent crush SCI to neuropsin™ mice also caused the initial impairments of hindlimb
function followed by a gradual recovery, but the recovery at day 10 and 14 in neuropsin™ mice
was significantly improved compared to WT mice. Neuropsin” mice also showed attenuated
demyelination, oligodendroglial death, and axonal damage after SCI.  Although axonal
degeneration in the corticospinal tract was obvious caudal to the lesion site in both strains of mice
after SCI, the number of surviving nerve fibers caudal to the lesion was significantly larger in
neuropsin” mice than WT mice. These observations suggest that neuropsin is involved in the
path is of SCI mediated by demyelination, oligodendroglial death, and axonal degeneration.

P1-088 Expression of myelencephalon-specific protease(MSP) in
cryogenic injury model of rat brain

Yuichi Oka!, Kiyofumi Asai, Mineyoshi Aoyama?, Atsushi Uchida', Masataka Fujita®,
Toyohiro Tada?, Hiroyuki Katano!, Mitsuhito Mase!, Kazuo Yamada!

'Department of Neurosurgery and Restorative Neuroscience, Nagoya City Univercity Graduate
School of Medical Sciences, Aichi, Japan, 2Department of Molecular Neurobiology, Nagoya City
Univercity Graduate School of Medical Sciences, Aichi, Japan, >The Institute of Physical and
Chemical Reserch (RIKEN)

{Purpose] An understanding of the 1 of demyelination in injury to the central nervous
system (CNS) is important in any therapeutic approach to CNS insult. Several proteases have
been shown to degrade myelin protein. The myelencephalon-specific protease (MSP) is expressed
in mainly in the brain and spinal cord of rats. Its function and alteration have not yet been
clarified. In the study, we examined the gene and protein expression of MSP after cryogenic brain
injury, and investigated the regional distribution of MSP expression in the CNS during the
evolution of this injury. [Method] A burr-hole was made at the parietal bone of rats, and then
cortical lesions were produced with a liquid nitrogen-cooled metal rod. Rats were sacrificed at 6,
12, 24, and 48 h and at 5, 7, and 14 days after cryogenic injury {C1) (n = 5 for each period). We
d the expression of MSP after Cl using in situ hybridization, immunohistochemistry, and

dependently, and their total RNAs were used. Locomotor function was significantly improved in
the animals with 4AMC administration. Furthermore, both BDNF and FGF-2 mRNA expressions
were significantly enhanced around the injury site between 12 or 18 hrs after 4MC injection.
Taking into account our previous finding that ous FGF-2 conspil ly improved the
locomotor function damaged after spinal cord injury, present results suggest that 4MC stimulates
nerve regeneration of the injured spinal cord partly via enhancement of FGF-2 and/or BDNF
synthesis.

P1-083 Vitamin A exhibits potent anti-amyloidogenic and fibril-
destabilizing effects in vitro

Kenjiro Ono!, Yuji Yoshiike?, Akihiko Takashima2, Kazuhiro Hasegawa®, Hironobu Naiki3,
Masahito Yamada!

Department of Neurology and Neurobiology of Aging, K University, K , Japan,
2L aboratory of Alzheimer's Disease, RIKEN, Saitama, Japan, 3Department of Pathology, Fukui
University, Fukui, Japan ’

Cerebral deposition of amyloid S -peptide (AB) in the brain is an invariant feature of
Alzheimer's disease (AD). Plasma or cerebrospinal fluid concentrations of antioxidant vitamins
and carotenoids, such as vitamins A, C, E and 8 -carotene, have been reported to be lower'in AD
patients, and these vitamins clinically have been demonstrated to slow the progression of
dementia. In this study, we used fluorescence spectroscopy with thioflavin T and electron
microscopy to examine the effects of vitamin A (retinol, retinal, and retinoic acid), 8 -carotene,
and vitamins B2, B6, C and E on the formation, extension, and destabilization of B -amyloid
fibrils (fA B8) in vitro. Among them, vitamin A and B -carotene dose-dependently inhibited
formation of fA 3 from fresh A 8, as well as their extension. Moreover, they dose-dependently
destabilized preformed fA 8s. The overall activity of the molecules examined was in the order
of: retinol = retinal > J -carotene > retinoic acid. Although the exact mechanisms are still
unclear, vitamin A and f -carotene could be key molecules for the prevention and therapy of AD.

Western blotting. [Results] Analysis of MSP mRNA by in situ hybridization revealed a higher
level of expression around the cryogenic area than on the contralateral side from 2 - 7 days after
Cl, with peak expression occurring 7 days after CI. Immunohistochemical analysis demonstrated
expression of MSP protein at 1 day after CI, in the same region in which MSP mRNA was
observed, with peak expression again at 7 days after CI, in the area around the lesion. Double
immunohistochemical labeling revealed that MSP was expressed mainly in oligodendrocytes.
[Conclusions] These results suggest that expression of MSP may be related to the tumover of
myelin-associated proteins after CI. The regulation of active MSP may be important in the
physiological or pathological changes involved in demyelination and remyelination.

P1-090 Syntaxin5 interacts specifically with presenilin
holoproteins and affects processing of 8 APP in neuronal cells

Kei Suga', Ayako Saito!, Takami Tomiyama?, Hiroshi Mori?, Kimio Akagawa!

IThe Department of Cell Physiotogy, Kyorin University School of Medicine, Tokyo, Japan, The
Department of Neuroscience, Osaka City University Medical School, Osaka, Japan

The specific roles of syntaxin 5 (Syx5) in the interaction with presenilin (PS) and the
accumulation of § -amyloid precursor protein ( 8 APP), as well as the secretion of 8 -amyloid
peptide (A8 peptide) were examined in NG108-15 cells. Syx5, which localizes from the
endoplasmic reticulum (ER) to the Golgi, bound to PS holoproteins, while the other Syxs studied
did not. Among familial Alzheimer's disease (FAD)-linked PS mutants, PS1 A E9, which lacks the
endoproteolytic cleavage site, showed markedly decreased binding to Syx5. The interaction
domains in Syx5 were ped to the brane region and to the cytoplasmic region
containing the « -helical domains, which are distinct from the H3 (SNARE motif). Among all of
the Syxs examined, only overexpression of Syx5 resulted in the accumulation of 8 APP in the ER
to cis-Golgi compartment, an attenuation of the amount of the C-terminal fragment (APP-CTF) of
B APP, and a reduction in the secretion of A 8 peptides. Furthermore, co-expression of Syx5
with C99 resulted in an increase in APP-CTF and suppressed A 8 secretion. Taken together, these
results indicate that SyxS may play a specific role in the modulation of processing and/or
trafficking of FAD-related proteins in neuronal cells by interaction with PS holoproteins in the
early secretory compartment of neuronal cells.
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P1-091 The S3 cleavage site of Notch-1 by presenilin/ 7 -
secretase has a diversity
Shinji Tagami!, Masayasu Okochi', Akio Fukumori!, Jiang Jingwei', Naohiro Itoh!, Masatoshi

Takeda!
1Psychiatry and Bet 1 Sci Osaka University Graduate School of Medicine
Notch proteins are brane p required for a variety of signaling events throughout

d,

development and in adulthood. Upon binding of ligands, notch r
hedding (S2 cleavage). The 1 C-terminal product, NEXT (Notch extracellular
truncation), d i b proteolysis by presenilin (PS)/I"-secretase (S3
cleavage), releasing NICD (Notch intracellular cytoplasmic domain) which is moved to the
nucleus and directly involved in activating target genes. This canonical notch pathway is known

undergo

P1-092 Assembly of hereditary variant amyloid B -protein in the
presence of gangliosides

Naoki Y 12, Yoshio Hirabayashi3, Masakuni Amari, Haruyasu Yamaguchi’®, Galina
R v, William N d®, Katsuhiko Y !
IDept. Alzheimer's Disease Res. National Institute for Longevity Sci., Obu, Japan, 2Japan Society
for the Promotion of Sci., Tokyo, Japan, 3Brain Science Insti., RIKEN, Wako, Japan, *Geriatrics
Res. Insti. and Hospital, Maebashi, Japan, 5Gunma Univ., Maebashi, Japan, SDept. Medicin,
Stony Brook Univ., New York, USA

A fundamental question regarding the development of Alzheimer's disease and cerebral amyloid
angiopathy is how amyloid 8 -protein (A 8) bles and dep in the brain. Here we show
that hereditary variant Dutch- and Italian-type A B's rapidly assemble in the presence of GM3

as regulated intramembraneous proteolysis. B APP is another for PS/T which

has at least two cleavage sites. 140 cleavage occurs in near the middle of }

lioside (GM3) wh the Flemish-type A 8 rapidly assembles in the presence of GD3
lioside (GD3). Notably, cerebrovascular smooth muscle cells, which compose the cerebral

domain, releasing Alzheimer's disease d amyloid beta (AB), while I'49 cleavage
liberates AICD (BAPP intracellular cytoplasmic domain); a putative transcriptional modifier. It
is thy that both the cl ge sites have a diversity. Recently, we have found that Notch-
1 is cleaved by PS/T -secretase at another site (54 cleavage) releasing Notch-1 A B-like fragment
(NB). The S4 site corresponds to I"40 site of B APP, and importantly, it also has a diversity.

vessel wall at which the Dutch- and Italian-type A 8's deposit, exclusively express GM3. In
GD3 is upregulated in the Iture of endothelial cells and astrocytes, which forms the

t lar t b the site of Flemish-type A 8 deposition. Taken together
with our previous findings that the Arctic-type A B rapidly assembles in the presence of GM1
ganglioside, which is likely to be the resp lioside for A8 dep in brain
hyma, our present results suggest that regional A8 bly and deposition is

Moreover, the cleavage precision of S4, I'40, and I'49 is affected by familial AD d PS
FAD d BAPP and subcellular locali can also affect ['40,and T
49 cleavage, resp ly. 83 cleavage is | in NICD but so far, there has been

no report concerning the diversity. In this study,we first show that 83 site indeed has a diversity
like 84, T'40, and I'"49 sites. Next, we d whether or a Notch-1
mutant would affect S3 cleavage precision with cell-free PS/ I" -secretase assay.

ealtnlar local:

P1-093 Deficiency in presenilin-1 and -2 alters overall
glycosylation of membrane proteins in fibroblasts: protein specific
up or down regulated maturation by presenilin 1 and 2

Zou Kun'2, Hirohisa Shiraishi!, Ko Mihee!, Gong Jiansheng!, Yu Wenxin', Hiroto Komano',
Katsuhiko Yanag 'Makoto""

Department of Alzheimer’s Disease Research, National Center for Geriatrics and Gerontology,
Obu, Japan, 2Japan Society for the Promotion of Science, Tokyo, Japan

The mutations of presenilins (PS1 and PS2) account for more than 70% of early-onset familial
Alzheimer's disease (AD). Presenilins are considered to be the catalytic subunits of the -
secretase complex and to play an important role in protein processing. Here we report that PS-
regulated maturation of membrane proteins has a highly protein-specific manner. We found an

} d cell surface-binding of ricinus communis (RCA120) and an attenuated binding of
peanut agglutinin (PNA) in PS1- and PS2-null cells, similar results were found in cell lysate
blotting with HRP-lectins. The maturation of nicastrin was suppressed in the PS-1 and -2 double
knockout cells, whereas, surprisingly, the maturation of many other transmembrane proteins, such
as integrin 8 1,integrin a3, TGF 8 receptor If, EGFR and FGFR1 were enhanced in the PS
deficient cells. These results suggest that PS has dual functions in the maturation of membrane
proteins, that is, the protein-specific promotion or inhibition of its glycosylation.

P1-095 Donepezil and galantamine differently regulate nicotinic
acetylcholine and NMDA receptor functions in rat cortical neurons
Shigeki Moriguchi!, Toshio Narahashi2, Kohji Fukunaga'

preferenhally induced by the local gangliosides in the brain.

P1-094 A mechanism underlying apolipoprotein E-isoform -
specific induction of lipid efflux from neurons

!, Gong Jiansheng!, Hiroyuki Smto2 Zon l(unl Yu Wenxin', Ko Mihee',
Ludo-Katz Sissel?, Phillips Mict " Katsuhiko Yanag

Department of Alzheimer’ Disease R h, National I for Longevity Science,36-3
Gengo,Obu,Aichi,Japan, 2Kobe Pharmaceutical University,Kobe,Japan, *University of
Pennsylvania School of Medicine,Philadelphia, Pennsyivania,19104-4318,USA

Makoto Michik

Apolipoprotein E (apoE) alleles are associated with development of Alzheimer's disease (AD),
with the &epsilon4 allele i g and the &epsilon2 allele d g risk for developing AD.
ApoE is the major apolipoprotein and modul hol 1 t in the central nervous
system. We have found that apoE induces lipid efflux from astrocytes and neurons and there is an
isoform dependence to this effect with apoE2 being the most effective and apoE4 being the most
ineffective (Michikawa et al., J. Neurochem, 2000). We also have found that apoE3 has greater
ability to generate HDL particle and thus can supply more cholesterol to neurons than apoE4
(Gong et al, ] Biol Chem, 2002). However, the mechanism underlying apoE-isoform dependency
in lipid efflux remains unclear. Here we have defined the dependence of lipid efflux on apoE
polymorphism in neuronat culture system using various engineered forms of apoE to elucidate the
mechanisms underlying apoE-mediated lipid efflux from neurons. We found that lower level of
cholesterol efflux mediated by apoE4 was recovered by mutant apoE4 (E225A). Since mutant
apoE4 (E225A) lucks domain interaction between N-terminus and C-terminus and thus its
structure is similar to that of apoE3, these results indi that the p or at of domain
mteracnon can explain the different ability between apoE3 and apoE4 in lipid efflux. The

d level of chol 1 release mediated by apoE3 was. reduced to a level of apoE4 by
inhibition of apoE to associate with ABCAI1. These results suggest that domain interaction and

b loss of with ABCA1 in apoE4 results in decreased level of lipid efflux.

P1-096 Characterization of 7 -secretase complex reconstituted

by truncated presenilin (PS) fragments
Toshihiro Marutani!, Hirohisa ShiraishiZ, Wang Hua-Qin3, Wataru Araki?, Masaki Nishimura®,

!Department of Pharmacology, Grad School of Phar 1 Sci Tohoku University,
Sendai, Japan, 2Department of Molecular Phar logy and Biological Chemistry, Northwestern
University Medical School, Chicago, Illinois, U.S.A.
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Alzheimer's disease is a progr with cognitive dysfunction.

Katsuhiko Yanag 1, Hiroto Komano!

'Department of Alzheimer's Disease R h, National I for Longevity Sciences, 36-3
Gengo, Morioka, Obu, Aichi 474-8522, Japan, 2Keck Schoo! of Medicine University of Southern
California, *Molecular Neuroscience Research Center, Shiga University of Medical Science,
Otsu, Shiga 520-2192, Japan , *Department of Demyelinating Disease and Aging, National

Decrease in nicotinic acetylcholine (nACh) and NMDA receptors are found.in Alzheimer's
disease, possibly contributing to memory deficits. Gal ine and d potent
cholinesterase inhibitors, are known to rescue Alzheimer’s disease p We here ch ized
regulation of nACh (a4 8 2-type) and NMDA channel functions by these drugs with whole-cell
patch clamp techniques using cultured rat cortical Gal atl uMp the
nACh-induced currents to 130% of the control, but donepezil at 100 nM and 10 2 M had no effect
on the ACh-induced currents. Both mulnpolar and bipolar-type neurons responsed to NMDA in a
dose-d dent manner. Gal the NMDA-induced currents in multipolar-type

Insti of N Tokyo 187-8502, Japan

Amyloid B -proten (A 8) is generated from APP by sequential proteolytic cleavages catalyzed by
B-and v-secretase.  Mutations in presenilin genes cause early onset familiarl Alzheimer's
disease. Recent accumulating evidence showed that the presenilin (PS) complex, including PS,
nicastrin (NCT), APH-1 and PEN-2, is essential for vy -secretase activity involved in
intramembaranous cleavages of APP.  However, it remains unclarified how these threc PS

f activate vy -secretase. To gain deep insights into the } underlying the

neurons to 130% of the control, showing bell-shaped dose-response relationships at range of 100
nM to 10 # M. The maximal potentiation of NMDA currents was obtained at 1 » M. However,
galantamine did not affect NMDA-induced currents in bipolar-type In miltipolar type

formation of the active v - we ituted v activity in PS-nuil
oells by the coexpression of C-terminal truncat.ed PS1 (PS1AC) and the PS1 C-terminal short
the ful reconstitution of v -secretase activity in PS-null cells by

neurons, donepezil at 1 to 10 xM inhibited NMDA currents to 80% of the control but
potentiated to 140-250% of the control at 30 to 100 1 M. On the other hand, donepezil (I oM to
100 u M) p d the NMDA-induced currents up to 200% of the control in bipolar-type
neurons. AMPA- and kainate-induced currents were not affected by 1 1 M galantamine or 10 u
M donepele Taken together with nACh receptors, the modulation of NMDA receptor activity by

ine and donepezil is d d to be partially responsible for improvement of cognition,
leaning and memory in Alzheimer's disease patients.

sruncated PS fragments would allow us to identify the PS domain involved in the formation of
active v -secretase complex. Using this reconstitution system, we found that the exogenous
expression of the PS1 C-terminal short fragment with NCT and APH-1 completely -rescued a
defect of the v -secretase activity of PSt A C in PS-null cells, which was accompanied by a rescue
of a defect in the assembly of PS1AC with NCT and APH-1.  The characterization of this

d PS plex T led that both TM8 and the PS1 C-terminal seven-amino-acid-
residue tail are involved in the formation of the active v plex via the bly of
PSt with NCT and APH-1.




P1-097 Phosphatidylserine-liposomes inhibit microglial
production of neurotoxic molecules

Sadayuki Hashioka"2, Han Youn-Hee?, Takahiro Kato!, Akira Monji', Hideo Utsumi?, Makoto
Sawada®, Shigenobu Kanba', Hiroshi Nakanishi?

'Department of Neuropsychiatry, Graduate School of Medical Sciences, Kyushu University,
Fukuoka, Japan, 2Laboratory of Oral Aging Science, Faculty of Dental Sciences, Kyushu
University, Fukuoka, Japan, 3Depanment of Bio-function Science, Graduate School of
Pharmaceutical Sciences, Kyushu University, Fukuoka, Japan, *Department of Brain Life
Science, Reseach Instutute of Environmental Medicine, Nagoya University, Nagoya, Japan

Microglial cells activated by A § (amyloid- B ) peptide have been reported to injure neurons by
releasing neurotoxic molecules such as TNF- a (tumor necrosis factor- ), NO(nitric oxide) and
reactive oxygen species. On the other hand. it has been shown that phagocytes that have enguifed
apoptotic cells actively suppress the inflammatory responses by releasing anti-inflammatory
mediators such as interleukin-10 and prostaglandin E2. Thus it is tempting to speculate that
activated microglia may change from pro-infl ory to anti-infl y after phagocytosis
of apoptotic cells. In this study, we have attempted to elucidate effects of PS(phosphatidylserine)-
liposomes, as mimic apoptotic cells, on the inflammatory response of microglial activation
induced by A 8. Pr of PS-liposomes significantly inhibited the release of both TNF- o

and NO from rat primary microglia activated by A § combined with [FN- v (interferon- v ). PS-
liposomes also reduced the expression of mRNA encoding TNF- o in A B/IFN- v -activated
microglia. Furthermore, pretreatment of PS liposomes substantially decreased the generation of
superoxide radicals associated with 6-3 microglia which is activated by lipopolysaccharide
combined with PMA(phorbol 12-myristate 13-acetate) in ESR(el spin spectra)
using DEPMPO(S-diethoxyphosphoryl-5-methyl-1-pyrroline-N-oxide), a spin trap reagent. These
results strongly suggest that PS-liposomes inhibit inflammatory responses of activated microglia.

P1-099 A possibility of Leu-lle as a novel therapeutic agent for
morphine-induced dependence

Minae Niwa', Atsumi Nitta', Yuichirou Yamada', Youko Shibata!, Kuniaki Saito?, Mitsuru
Seishima?, Liya Shen®, Yukihiro Noda'*#, Toshitaka Nabeshima!

'Dept. of Neuropsychopharmacol. & Hosp. Pharm., Nagoya Univ. Graduate School of Med.,
Nagoya, Japan, 2Dept. of Informative Clinical Medicine, Gifu Univ. Grad Schoo! of Med.,
Gifu, Japan, 3Lab. of Cellular Carcinogenesis and Tumor Promotion Center for Cancer Research,
NCI, Bethesda, USA, *Div. of Clini. Sci. in Clini. Pharm. Prac., Management and Res., Fac. of
Pharmacy, Meijo Univ., Nagoya, Japan

TNF- o and GDNF have neuroprotective effects on the drug dependence. However, TNF- «
triggers the induction of some cytokines in periphery tissues and GDNF cannot pass through the
BBB. Therefore, they cannot be therapeutic agents for the drug depend We i igated
whether 1) Leu-lle can induce TNF- o and 2) the effects of Leu-lle on morphine (MOR) -
induced dependence are attributable to the induction of GDNF systhesis. Leu-lle and/or MOR
increased TNF- o and GDNF in the neuronal cells. Leu-Ile blocked the acquisition of MOR-
induced place preference (PP) and development of sensitization of locomotion (SL) in wild-type
mice. [nterestingly, Leu-Ile attenuated PP and SL even after development. TNF- @ knockout and
GDNF heterozyrous mice showed enhanced responses to MOR-induced PP compared with wild-
type mice. Inhibitory effect of Leu-Ile on MOR-induced PP was not observed in TNF- a
knockout and GDNF heterozyrous mice. Leu-Ile significantly inhibited the increase of the
extracellular dopamine levels induced by the repeated MOR treatment in the nucleus accumbens
of wild-type mice. These results suggest that Leu-lle inhibits MOR-induced dependence via the
induction of TNF- « and GDNF, and the inhibitory effects on MOR dependence is attributed to

of MOR-induced increase in extraceilular d levels. Leu-Ile could be a novel
treatment agent for MOR-induced dependence.

P1-101 A role for tissue plasminogen activator/plasmin system in
nicotine dependence

Mina Ito!, Taku Nagai', Hiroyuki Kamei!, Kazuki Kashimoto!, Kazuhiro Takuma!, Toshitaka
Nabeshima?, Kiyofumi Yamada'

ILaboratory of Neuropsychopharmacology, Division of Life Sciences, Graduate School of Natural
Science and Technology, Kanazawa University, Kanazawa, Japan , 2Department of
Neuropsychopharmacology and Hospital Pharmacy, Nagoya University, Graduate School of
Medicine, Nagoya, Japan

Tissue plasminogen activator (tPA), a serine protease, catalyzes conversion of plasmil to

P1-098 Decrease in GTP-sensitive high affinity agonist binding of
muscarinic acetylcholine receptors in autopsied brains of dementia
with Lewy bodies and Alzheimer disease

Kazumasa Shiozaki!

IDepartment of Psychiatry, School of Medicine, Yokohama City University

To determine changes in signal transduction from the muscarnic acetylcholine receptor
(mAChR) to G protein in brain tissue of dementia with Lewy bodies (DLB) and Alzheimer
disease (AD), we investigated GTP-sensitive agonist high affinity binding, which is considered an
index of the formation of the mAChR-G protein complex. Brain tissue was obtained at necropsy
from 8 patients with DLB, 9 patients with Alzheimer disease and 7 patients as controls.
Membrane fractions were prepared from frontal and temporal cerebral tissues. Displacement
curves of [3H]L-quinuclidinyl benzilate (QNB) binding by carbamylcholine were analyzed by the
nonlinear least-squares methods. The proportion of and affinity for the agonist in GTP-sensitive
agonist high affinity binding were estimated. The percentages GTP-sensitive agonist high affinity
bindings were significantly decreased in DLB (P <0.01) and Alzheimer disease (P <0.05) only in
the frontal lobe. There were no significant differences in the temporal lobe. The ratio of agonist
affinity (Kd value of low affinity component / Kd value of high affinity component) did not
significantly differ among groups in either the frontal lobe or temporal lobe. The concentration of
mAChR-G protein complex is considered reduced in the frontal lobe of brains with DLB and
Alzheimer disease. Therefore, signal transduction from mAChR to G protein was disturbed in the
frontal lobe in these diseases.

P1-100 Mechanism of protective effect of non-steroidal anti-
inflammatory drugs on methamphetamine-induced neurotoxicity
Tkuko Miyazaki!, Takeshi Tsuji!, Masato Asanuma', Francisco J Diaz-Corrales’, Ko Miyoshi!,
Norio Ogawa!

'Department of Brain Science, Okayama University G
Pharmaceutical Sciences, Okayama, Japan

d School of Medicine, Dentistry and

Methamphetamine (METH), a well-known drug of abuse, produces acute damage to striatal nerve
terminal of dopamine neurons. We have previously showed that METH-induced neurotoxicity in
mouse brain is attenuated by some noi idal anti-infl ory drugs (NSAIDs), e.g.
ibuprofen, ketoprofen and indomethacin, but not aspirin. Recently, attention has focused on anti-
inflammatory drugs, which activate peroxisome proliferator-activated receptors (PPAR), in
particular the PPARgamma isoform, whose ligands include some NSAIDs. To clarify the
mechanism of protective effect of NSAIDs on METH-induced neurotoxicity, we examined the
expression of PPARgamma, cyclooxygenase-1 (COX-1) and COX-2 in the striatum of mice
treated with METH. Male BALB/c mice (9 weeks old) received repeated METH injection (4
mg/kg x4, i.p. with 2 h-interval). Mice were also subcutaneously administered with ibuprofen (20
mg/kg x4} or aspirin (100 mg/kg x4) 30 min prior to each METH injection. Three days after the
last METH injection, expression of PPARgamma, COX-1 and COX-2 were examined by
i histochemistry. Expression of PPARgamma was reduced in the striatum of METH-
injected mice, and only ibuprofen blocked the reduction of PPARgamma, but not aspirin. METH
treatment increased expression of COX-1 and COX-2, and reduced with both ibuprofen and
aspirin. These results suggest that the protective effect of ibuprofen against METH-induced
neurotoxicity is based on its property as PPARgamma agonist, but not on its COX-inhibitory
property.

P1-102 Antidepressants increase glial cell line-derived
neurotrophic factor (GDNF) expression through mitogen-activated
protein kinase (MAPK) activation in rat C6 glioma cells

Kazue Hisaoka', Mami Tsuchioka'?2, Natsuko Maeda!, Minoru Takebayashi'

!Inst Clin Res, Nat! Hosp Org Kure Med Ctr, Kure Japan, 2Dept Pharmacol, Hiroshima Univ,
Hiroshima Japan

Recent postmortem and imaging studies provide evidence for glial reduction in different brain
areas in mood disorders. Thus, glial plasticity such as a modulation of neurotrophic factors,
pecially GDNF, may be involved in therap action of antidepressants. We previously

plasmin. We have previously demonstrated that the tPA/plasmin system participates in the
rewarding effect of morphine by regulating dopamine (DA) release in the nucleus accumbens
(NAc) (PNAS 101, 3650-3655, 2004). In the present study, we investigated the role of
tPA/plasmin system in nicotine dependence. ICR and C57BL/6) (wild-type and tPA-/-) mice were
used. Extracellular DA levels in the NAc of mice were measured using an in vivo microdialysis.
The r ding effect of nicotine was evaluated by a cc d place pref test. In vivo
microdialysis revealed that nicotine-induced DA release was markedly diminished in tPA-/- mice,
whereas basal DA levels in the NAc were not different between wild-type and tPA-/- mice.
Microinjections of either us tPA or plasmin into the NAc significantly increased nicotine-
induced DA release in tPA-/- mice. In ICR mice, microinjections of either tPA or plasmin
significantly potentiated nicotine-induced DA release without affecting basal DA levels. In
contrast, plasminogen activator inhibitor-1 reduced nicotine-induced DA release in a dose-
dependent manner. Furthermore, the nicotine-induced conditioned place preference was
significantly reduced in tPA-/- mice. Our findings suggest that tPA/plasmin system is involved in
the modulation of nicotine-induced DA release in the NAc, and plays a crucial role in

demonstrated that sub-chronic treatment with amitriptyline, a tricyclic antidepressant,
significantly increased both of GDNF mRNA and GDNF release in C6 cells, and these were
completely inhibited by MAPK- extracellular signal-related kinase (ERK) kinase (MEK)
inhibitors (U0126 and PD98059). Here, we found that acute treatment (five minutes) with
amitriptyline increased ERK activity. The amitriptyline-induced ERK activation reached at
maximum level within five minutes, and returned to around basal level within one hour. The acute
ERK activation by amitriptyline was in dose-dependent manner with 23.2 1 M of ECse. The acute
treatment with amitriptyline activated not only ERK but also p38 MAPK and c-Jun N-terminal
protein kinase (JNK). However, the amitriptyline-induced GDNF release was not inhibited by p38
MAPK inhibitors (PD169316 and SB203580) or JNK inhibitors (SP600125 and D-JNKII).
Furthermore, different classes of antidepressants increased acute ERK activity, but non-
antidepressant psychotropic drugs did not. The extent of acute ERK activation and GDNF release
was significantly correlated to each other in individual antid Taken her with our

3

results, the acute activation of ERK is critical for GDNF release caused by antidepressants. To

dependence.

gate the t of antidepressant-induced ERK activation may contribute to find a
novel target of antid for uction of 1 and glial network.
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P1-103 Effects of serotonin receptor ligands on cocaine-induced
behavioral sensitization in mice

Yukio Ago!, Aiko Hayashi?, Shigeo Nakamura?, Akemichi Baba!, Toshio Matsuda?

!Laboratory of Molecular Neuropharmacology, Graduate School of Pharmaceutical Sciences,
Osaka University, Osaka, Japan, ?Laboratory of Medicinal Pharmacology, Graduate School of
Pharmaceutical Sciences, Osaka University, Osaka, Japan

dq 1 I

Repeated ion of (METH) or cocaine causes a long-lasting
augmented locomotor response, which is called behavioral sensitization. We have recently shown
that osemozotan (previously called MKC-242), a selective serotonin (5-HT)1a receptor agonist,
and ritanserin, a 5-HT2 ptor antagonist, inhibited METH-induced behavioral sensitization in
mice. The present study examined the effects of 5-HT receptor ligands in cocaine-induced
behavioral sensitization. To induce the sensitization, male 4 weeks-old ddY mice were

P1-104 Effects of serotonin receptor ligands on
methamphetamine-induced sensitization of prefrontal serotonin
release in mice

Shigeo Nakamura', Yukio Ago?, Misato Uda', Akemichi Baba?, Toshio Matsuda'

'Lab of Medicinal Pharmacol, Grad Sch of Pharm Sci, Osaka Univ, Osaka, Japan, 2Lab of Mol
Neuropharmacol, Grad Sch of Pharm Sci, Osaka Univ, Osaka, Japan

Repeated administration of psychostimul elicits a progressiv h of locomotor
activity known as behavioral sensitization. We have recently shown that osemozotan (previously
called MKC- 242), a selective serotonin (5-HThA receptor agonist, and ritanserin, a 5-HT2az2c

inhibited hamph (METH)-induced locomotor sensitization in
mice To clanfy the neurochemical mechanisms underlying METH-induced behavioral

sensmzatmn the present study examined, using in vivo microdialysis technique, the effect of

administered repeatedly with cocaine at 15 mg/kg for 7 days (day | to day 7), and challenged with
cocaine at 15 mg/kg after the withdrawal for 7 or 14 days (day 15 or 22). For the effect of the
drugs on the expression, the ligands were injected 30 min before cocaine challenge (day 15). For
the effect of the drugs on the development, the ligands were co-administered daily with cocaine
for 7 days (from day 1 to day 7). For the effect of the drugs on the maintenance, the ligands were
treated daily for 7 days after the repeated treatment with cocaine (fmm day 8 to day 14). Cocaine-
pretreated mice showed increased locomotor resp to hall after the withdrawal
for 7 and 14 days. Osemozotan and ritanserin inhibited the exp and develop of
repeated cocaine-induced behavioral sensitization in dose-dependent manner. On the other hand,
azasetron, a 5-HT3 receptor antagonist, attenuated only the development of the sensitization. All 5-
HT receptor ligands used here did not affect the of the ion. These results
suggest that 5-HT system plays a role in cocaine-induced behavioral sensitization in a different
way from METH sensitization.

P1-105 Effect of 5-HTs agonist on escalated aggression and
prefrontal cortex serotonin in mice

Makoto Bannai'?, Fish Eric?, Sara Faccidomo?, Klaus Miczek?

IResearch Institute for Health Fundamentals, Ajinomoto Co., Inc., Kawasaki, Japan, 2Department
of Psychology, Tufts University, Medford, MA, USA

5-HTts receptor agonists modulate locomotion, satiety and male sexual behavior. In mice, they
are also effective anti-aggressive agents and can attenuate several forms of heightened aggression,
including alcohol-, social instigation-, and frustration-heightened aggression. The objective of this
study was to investigate the effect of 5-HT1B receptor agonist, CP-94,253 on schedule-heightened
aggression and on 5-HT release in the prefrontal cortex (PFC). Male CFW mice were housed as
residents and performed a nose-poke response on a fixed interval schedule 10 min (FI10) that was
reinforced by the opportunity to briefly confront an intruder (12 sec). CP-94,253 (0-10mg/kg, IP)
was given 30 min before an operant task that was reinforced by a 5-min aggressive encounter. To
antagonize this effect, the SHT18/1D antagonist, GR 127935 (10mg/kg, IP) was administrated 30
min before CP-94,253 injection. 5-HT release in the PFC was d by in vivo dialysis

d i ion of METH on the release of 5-HT, dopamine (DA) and noradrenaline
(NA), in the prefrontal cortex and striatum of mice. To induce the sensitization, 4 weeks old male
ddY mice were administered repeatedly with METH at 1 mg/kg for 7 days, and challenged with
METH at 1 mg/kg after drug withdrawal for 7 days. For the effects of the drugs on the expression,
the ligands were injected 30 min before a challenge dose of METH. For the effects of drugs on the
maintenance, the ligands were treated daily for 7 days after repeated treatment with METH. The
basal extraceliular 5-HT, DA and NA levels in the prefrontal cortex and striatum did not differ
significantly between saline- and METH-pretreated mice. Repeated METH enhanced METH
challenge-stimulated retease of 5-HT, but not DA and NA, in the pref 1 cortex. The i d
response of 5-HT release was not observed in the striatum. Osemozotan and ritanserin reversed
METH-induced increase in p ! 5-HT release in the expression and maintenance of the
sensitization. These results suggest that 5-HT system including 5-HT1a and 5-HT2a7c receptors
in the prefrontal cortex plays a key role in METH-induced behavioral sensitization in mice.

P1-106 Effects of AMPA on clozapine-induced dopamine and
noradrenaline release in rat medial prefrontal cortex: implications
for neurocognitive effects of atypical antipsychotic drugs

Toshio Kajihata!, Tatsuo Nakahara'-?, Naoko Nagao', Toshihide Kuroki!, Kijiro Hashimoto?,
Makoto Hirano?, Shigenobu Kanba'

Department of Neuropsychiatry, Kyushu University Graduate School of Medical Sciences,
Fukuoka, Japan, 2Hizen Psychiatric Center, Saga, Japan

Atypical antipsychotic drugs such as clozapmc and olanzapine have been postulated to improve
neurocognitive symptoms of schizopk by dul prefrontal glutamatergic and
de inergic neurotr Functional interactions of these drugs with MNDA receptors are
well demonstrated, whereas little is known about their effect on the AMPA/kinate receptors. To
elucidate the interaction between atypical antipsychotics and AMPA/kinate receptors, we
investigated the effect of AMPA on clozapine-induced release of dopamine (DA) and
noradrenaline (NA) in rat medial prefrontal cortex (mP¥FC) using in vivo microdialysis. Reverse

following CP-94,253 (10mg/kg, IP). The results confirm that mice maintained on a F1{0 schedule
accelerated their rate of responding towards the end of the interval, and doubled their rate of
aggression. CP-94,253 dose-dependently decreased response rate, index of curvature and the
frequency of bites. All decreases except rate were ized by GR 127935. In
aggression naive mice, CP-94,253 decreased extracellular S-HT levels by approximately 30 % in
the PFC. This decline began 10 min after injection and persisted for 100 min. These results
suggests that a systemic injection of CP-94,253 decreases endogenous 5-HT in the PFC, and
reduces schedule-heightened aggressive behavior via activation of the 5-HT B receptor.

P1-107 Potent blockade of dopamine D2 receptors inhibits
clozapine-induced dopamine release in rat medial prefrontal cortex
Naoko Nagao!, Tatsuo Nakahara'2, Toshihide Kuroki!, Toshio Kajihata', Kijiro Hashimoto?,
Makoto Hirano?, Shigenobu Kanba!

!Department of Neuropsychiatry, Kyushu University Graduate School of Medical

.

dialysis of cl into the mPFC increased extracellular DA and NA levels up to over
three times of predrug basal levels. Co-perfusion with (=)AMPA significantly potentiated the
clozapine-induced DA and NA release in the mPFC in a concentration-dependent manner. When
perfused alone, AMPA slightly increased basal DA levels but had no effect on basal NA levels in
the mPFC. AMPA produced a similar pc ion of the effect of olanzapine, but not haloperidol,
on DA and NA release. The competitive inhibitor of AMPA/kinate receptors CNQX partially
attenuated the ability of AMPA to enhance clozapine-induced DA and NA release, while the non-
competitive inhibitor (F)SYM2206 completely abolished the effect of AMPA. Although
AMPA/kinate receptors are rapidly d d following potr activation, the atypical
antipsychotic clozapine and olanzapine may prevent the desensitization of AMPA receptors. Such
a prolonged depolarization of AMPA receptors may facilitate glutamatergic as well as

holaminergic neurotr ission in the mPFC. This mechanism of action of atypical
antipsychotic drugs may be the basis for their neurocognitive effects.

P1-108 Effects of therapeutic-relevant concentration of
carbamazepine on CICR

Shukuko Yoshida'?, Motohiro Okada!, Zhu Ga.ng"3, Sunao Kaneko'

!Department of Neuropsychiatry, Hirosaki University School of Medicine, Hirosaki, Japan,
2 of Neurc and Molecular Biology, Shibata IRIKA, Hirosaki, Japan, 3Department

Fukuoka, Japan, 2Hizen Psychiatric Center

Atypical antipsychotic drugs such as clozapine have been postulated to improve negative and
neurocognitive symp of schizopt by ameliorating prefrontal dopaminergic
neurotransmission possibly though the antagonism of 5-HT24 and dopamine (DA)-D2 receptors.
To elucidate the role of prefrontal D2 receptors in atypical antipsychotic action, we examined the
effect of the selective D2 receptor antagonists on clozapine-induced release of DA and
noradrenaline (NA) in rat medial prefrontal cortex (mPFC) using in vivo microdialysis. Reverse
microdialysis of clozapine into the mPFC increased basal extracellular DA and NA levels in a
concentration-dependent manner. Co-perfusion with sulpiride, a selective D2 receptor antagonist
devoid of 5-HT2a receptor affinity, significantly attenuated clozapine-induced DA release in the
mPFC. Raclopride, a potent D2 receptor antagonist, also significantly inhibited the effect of
clozapine on mPFC DA release. When perfused alone, sulpride had no effect on basal
extracellular DA and NA levels in the mPFC. Neither sulpiride nor raclopride affect the clozapine-
induced increase in extracellular NA levels. These results suggest that the modest occupancy of
D2 receptors in the mPFC may be required to enhance mPFC DA release, whereas the more
potent occupancy of D2 receptors may inhibit mPFC DA release. This assumption may be
consistent with the receptor binding profile of clozapine, a potent 5-HT24 antagonist with weak
D2 receptor affinity, which may contribute to the greater ability to enhance prefrontal DA
neurotransmission. Moreover, this finding may have clinical implications for limitation of

therapy of ¢l with the potent D2 antagonist antipsychotics for refractory
schizophrenia.

of Neuropathology, Institute of Brain Science, Hirosaki University School of Medicine, Hirosaki,
Japan

To clarify the antiepileptic and mood stabilizing actions of carbamazepine (CBZ), this study
determined the effects of CBZ on gene expression associated with Ca*-induced Ca2+-relesing
system (CICR) and CICR-associated monoamine exocytosis mechanism using real-time PCR and
microdialysis, respectively. Chronic administration of therapeutically-relevant dose of CBZ

duced the mRNA expression of sodium/myo-inositol cotransporter (SMIT), wolframin (Wfs1),
inositol 1,4,5-trisphosphate receptor (Itpr) and ryanodine receptor (Ryr). Both basal and CaZ'-
evoked monoamine releases, which were regulated by Itpr predominantly and Ryr weakly, were
increased by perfusion with therapeutically-relevant concentration of CBZ. Contrary, the K*-
evoked release, which was regulated by Ryr predc ly and Itpr weakly, was reduced by
therapeutically-relevant concentration of CBZ. The stimulatory effects of CBZ on basal and Ca?*-
evoked releases were reduced by pre-treatment with Itpr antagonist, whereas the stimulatory
effects of ltpr agonist were enhanced by pre-treatment with CBZ. The pre-treatment with CBZ did
not affect the stimulatory effect of Itpr agonist on K*-evoked release. These results suggest that
CBZ ent CICR: iated mc exocytosis via indirect activation of both
itpr and Ryr. This indirect activation of CICR induced by therapeutically-relevant concentration
of CBZ may induce down-regulation of gene expression associated with CICR. The combination
between indirect activation of CICR and down-regulation of CICR-associated intraneuronal CaZ*
signalling induced by chronic administration of CBZ, at least partially, is involved in the
mechanism of antiepileptic or mood stabilizing actions of CBZ.




P1-109 Effects of SKF-38393, a selective dopamine D1 receptor
agonist on expression of d-amphetamine induced behavior and
expression of the immediate early gene Arc in the prefrontal cortex
of rats

Hiroomi Moro!, Hirohito Sato!, Itsuro Ida’, Akihiko Oshima!, Noriko Sakurai!, Nobuyuki
Shihara?, Yukio Horikawa?, Masahiko Mikuni!

!Department of Psychiatry and Human Behavior, Gunma University Graduate School of
Medicine, Gunma, Japan, zLabm‘atory of Molecular Genetics, Department of Cell Biology,
Institute for Molecular and Cellular Regulation, Gunma University, Japan

Repeated administration of psychostimul d \ ¥ on * behavioral
sensitization " which gradually develops over txme and remains for a long time once established in
rodents. In this study we have investigated if dopamine D1 agonist can reverse, or not the
behavioral sensitization by repeated ation of d-ampl AMP) and assessed the
effects of treatments on the expressions of Arc and some receptor or its binding protein genes in
rats. Rats were pretreated with 6 AMP injections. Following a 14-day withdrawal period, six
groups of rats were treated either with SKF-38393(SKF; a selective D1 agonist), SCH-23390
(SCH; a selective D1 antagonist), YM-09151-2 (YM; a selective D2 antagonist), SKF+SCH,
SKF+YM or physiological saline once daily for five days. 3 days or 4 weeks after the end of the
reversal treatment, all subjects were once again challenged with AMP. The other groups of rats
which received AMP with or without SKF were decapitated at 1h after the indicated treatment and
the cortex was removed quickly. We subsequently measured the mRNA levels of Arc, Calcyon,
Gsk3b, metabotropic glutamate receptor 1, D1 and D2 receptor, using the quantified RT-PCR
with TagMan system. Behavioral sensitization have established in all groups. In SKF treated
group stereotyped behavior significantly decreased. D-amphetamine administration significantly
increased the expression of arc mRNA. SKF administration also increased the expression of arc
mRNA significantly compared with Saline treated group. These findings suggest that dopamine
D1 agonist promote the expression of plasticity-related genes and supports the view that the
mechanisms of this treatment may involve a neuroplasticity as well as behavioral sensitization.

P1-111 Involvement of dopaminergic system in & 9-
tetrahydrocannabinol-induced psychosis-related behavior in mice
Hiroshi Nagai!, Nobuaki Egashira?, Kazunori Sano?, Ayumi Ogata?, Ai MizukiZ, Kenichi
Mishima?, Katsunori Iwasaki?, Ryoji Nishimura!, Michihiro Fujiwara’

!Department of psychiatry, School of Medicine, Fukuoka University, Fukuoka city, Japan,
’Department of Neuropharmacology, Faculty of Pharmaceutical Sciences, Fukuoka University,
Fukuoka city, Japan

In human, cannabis abuse often could precipitate a psychotic state called "cannabinoid psychosis”,
with hallucinations, delusions and emotional liability, resembling schizophrenia. Schizophrenia
has long been associated with abnormalities in information processing and attention mechanisms.
In an attempt to better understand the mechanisms underlying the physiopathology of
schizophrenia, sensorimotor information gating processes have received much attention. One well-
established method for evaluating sensory filtering is the paradigm of prepulse inhibition {PPI),
which is the reduction of the startle reflex by implementation of a weak intensity prepulse
immediately before the startle stimulus. The disruption of PPI in schizophrenic patients has been
well described in several studies. In the present study, we examined the effect of A9-
tetrahydrocannabinol (THC), the major psychoactive component of cannabis, on PPl of startle
reflex in mice. THC (10 mg/kg, i.p.) impaired the PPI concomitant with the decrease of the startle
response. SR141716 (10 mg/kg, ip.), a CB1 binoid receptor reversed the THC-
induced PPI deficits and decrease in startle reactivity. These findings suggest that THC induces
these psychosis-related behaviors through direct actions via CB1 cannabinoid receptors. Similarly,
haloperidol (0.3 mg/kg, i.p.) and risperidone (0.1 mg/kg, i.p.), antipsychotics, improved the PPI
deficits concomitant with a decrease in the startle response. Moreover, THC (10mg/kg, ip.),
which impairs the PPI deficits, significantly increased dopamine release in the nucleus
accumbens, and its increase were reversed by SR141716 (10 mg/kg, i.p.). These results suggested
the involvement of the dopaminergic system in the THC-induced psychosis-related behavior.

P1-113 Accumulation of oxidative damage in nucleic acids of
brain following kainic acid-induced excitotoxicity is suppressed by
MTH1, an oxidized purine nucleoside triphosphatase

Kosuke Kajitani', Hiroo Yamaguchi!, Kunihiko Sakumi', Mizuki Ohno!, Masato Furuichi?,
Yusaku Nakabeppu'

'Division of Neurofunctional Genomics, Medical institute of Bioregulation, University of
Kyushu, Fukuoka, Japan, 2Radioisotope Center, University of Kyushu, Fukuoka, Japan

Neuronal excitotoxicity, especially during i induced 1 death, is believed to involve
cellular damage caused by free radicals generated through multiple mechanisms. However, it is
not clear yet whether the excessive excitation of neurons itself causes such oxidative damage in
brain. In the present study, we examined lation of 8-o0x¢ (8-0x0G), an oxidized
form of guanine, in mouse brain after systemic administration of kainic acid, an analog of

An i d lation of 8-oxoG in cellular DNA and RNA was evident in CA3
field of hippocampus from 6 to 24 h after the administration of kainic acid, following severe

P1-110 Mechanism of tributyltin neurotoxicity in cultured cortical

neurons
Yusuke Nakatsu!, Yaichiro Kotake!, Kazuya Komasaka', Shigeru Ohta!
!Graduate School of Biomedical Sciences, Hiroshima University, Hiroshima, Japan

Tributyltin chloride (TBT) has been used in a variety of industrial products, but TBT represents an
environmental and health hazard. Although it has been reported that TBT displays toxicity in rat
neonatal brain and rat hippocampal slice cultures, the mechanism of neurotoxicity has been
elucidated little. In this study, neurotoxicity of TBT was investigated in cultured rat cortical
neurons. TBT induced cell death in time- and dose-dependent We ined the
involvement of glutamate in TBT neurotoxicity because glutamate plays important roles in
various types of neuronal cell death. Glutamate release was induced by TBT and application of
gh receptor , MK-801 and CNQX reduced TBT neurotoxicity. These results
suggest that released glutamate and consequent activation of gl are involved in
TBT neurotoxicity. Therefore we investigated whether some factors, whlch are believed to be
concerned in glutamate excitotoxicity, are also involved in TBT neurotoxicity. The cell death
caused by TBT was also reduced by «-tocopherol (a membrane-permeable antioxidant),
S$B202190 (p38 mitogen-activated protein kinase inhibitor) and U-0126 (an extracellular signal-
regulated protein kinase kinase inhibitor). Additionally, we inspected the involvement of caspase-
3. TBT activated caspase-3 in cortical neurons, but caspase-3 inhibitor did not protect from TBT
toxicity and its activity was not d d by gt These results
indicate that glutamate toxicity caused by TBT is caspase-i mdependent

P1-112 Interaction between cancer cells and microglia in brain
metastasis of lung cancer

Toshihiro Seike!, Kyouta Fujita!, Mizuho Kido?, Teruo Tanaka?, Haruo Iguchi’, Mami Noda'
ILaboratory of Pathophysiology, Graduate School of Pharmaceutical Sciences, Kyushu
University, Fukuoka, Japan, 2Laboratory of cell biology, Anatomy, Graduate School of Dental
Sciences, Kyushu University, Fukuoka, Japan, 3Laboratory of Tumor Dynamics, National
Kyushu Cancer Research Institute, Fukuoka, Japan

Incid

of brain is has been i g in the recent years due to the prolonged survival
period of cancer patients. However, the molecular mechanism responsible for brain metastasis is
poorly understood to date. To elucidate this, we established an animal model for brain metastasis
using human lung cancer-derived cells (HARA-B). HARA-B cells (2 x 105 cells/ 0.1 ml PBS)
were injected into the left cardiac ventricle of nude mice. Brain metastases were determined
histologically 4-5 weeks after the inoculation of the cells. Brain metastases were found in the
whole bram and the number of the metastatic lesions was the highest in the cerebellum and

idb A lation of microglia was noted around the metastatic lesions in the brain. We
performed the co-culture experiment with HARA-B cells and microglia to examine interaction
between both cells. A growth rate of HARA-B cells was reduced in this co-culture with microglia.
We also confirmed the inhibitory effect of the conditioned medium of microglia on the growth
rate of HARA-B cells. These results suggest that microglia might have a role to prevent the
growth of cancer cells metastasized to the brain. Further studies are under investigation to identify
cytokines which is responsible for growth inhibition of cancer cells.

P1-114 Characterization of seizures induced by direct injection of
kainic acid into amygdala in different mouse strains

Motofumi Kasugai!, Koichi Akaike!, Shin-Ichi Imamura?, Hideyuki Matsukubo!, Shigeya
Tanaka3, Akira Sano!

!Department of Psychiatry, Field of Social and Behavioal Medicine, Kagoshima University
Graduate School of Medical and Dental Sciences, Japan, 2Department of neurosurgery, Field of
Social and Behavioal Medicine, Kagoshima University Graduate School of Medical and Dental
Sciences, Japan, *Tanaka neurosurgery clinic, kagoshima, Japan

Previous studies described that mice in different strains show different seizure susceptibility to
systemic administration of kainic acid (KA). However, limbic seizures induced by direct KA-
microinjection into amygdala have not been accomplished. In the present study, we succeeded in
inducing seizures by microinjecting KA into amygdala in mice. Each six mice per strain
(C57BL/6 and FVB/N) underwent implantation of electrodes in the left amygdala (LA) and the
left sensorimotor cortex (LCx). Stainless cannula was also inserted into the LA for KA injection.
All animals received KA injection into the LA (0.5 g). On electroencephalograms, multiple

seizure. Laser scanning confocal microscopy revealed that 8-oxoG lates in both cytopl
and nuclei of CA3 pyramidal neurons, astrocytes and microglias. The sy ic admini
kainic acid caused a delayed and prolonged increase of MTH1 expression, which can protect cells
from oxidative damage by hydrolyzing oxidized purine nucleoside triphosphatase such as 8-oxo-
dGTP or 2-OH-dATP, in the hippocampus. In order to examine whether MTHI can protect
neurons from the excitotoxicity, NeuN-immunoreactivity of CA3 pyramidal neurons in
hipp was d between MTHI-null and wild-type mice after the systemic
admlmstratxon of kainic acid. Number of NeuN-positive neurons was apparently decreased in both
mice 7 days after the administration, and there was no significant difference between MTH1-nult
and wild-type mice. However, we found that 8-oxoG accumulates more significantly in the CA3
field of MTHI1-null mice in comparison to the wild type, thus suggesting that MTH1 hydrolyzes
oxidized purine nucleotides to avoid cellular damage resulting from their accumulation in the
hippocampus induced by the excitotoxicity.

ation of

P

spike discharges initially appeared in the LA within 10-20 min after KA injection and mouth and
facial movements were observed. At 20-60 min after KA injection, the seizure discharge
propagated to the LCx. Within 60-90 min after KA injection the amplitude of the multiple spike
discharges increased, which spread to the LCx, and head nodding, forelimb clonus, rearing and
falling, and generalized tonic clonic seizures were observed in both strains. The amplitude of
spikes in the LCx of FVB/N was statistically greater than that of CS7BL/6 at 48 hours after KA
injection. Histological studies with morphometric analysis of the neuronal density of CA3
revealed that neuronal death was significantly severer in FVB/N than in C57BL/6. In the KA-
induced amygdala-seizure, FVB/N showed more sensitive susceptibility to seizure compared to
C57BL/6.
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P1-115 Involvement of neuropsin in hippocampal neuronal
degeneration

Hironobu Yamasaki', Yasuyuki Ishikawa', Sadao Shiosaka!

!Division of Structural Cell Biology, Nara Institute of Science and Technology, Nara, Japan

P1-116 Alexander disease model mice
Kenji Tanaka', Hirohide Takebayashi!, Kazuhiro Ikenaka'
National Institute of Physiological Sciences, Okazaki, Japan

Alexander disease is caused by heterozygous mutation in glial fibrillary acidic protein (GFAP).
The pathological hallmark is the presence of astrocytic GFAP aggregation called Rosenthal fibers
(RF). To understand the pathophysiology of Alexander disease and utilize those results to the
ding of normal fi of astrocytes in vivo, we have established transgenic mice that

under

express hunan GFAP R239H mutant under the control of mouse GFAP promoter.

The extracellular proteases are involved in a variety of p including pl ity and
degeneration. Neuropsin (NP) is an extracellular serine p which is d most
abundantly in the neurons of the limbic system. The mRNA expression is lated after
ic injury by intrahipp pal injection of kainic acid (KA). The result 1mphcs that NP

relates excitotoxin-induced injury and/or protection mechanism against brain damage. H
lme is known about mechanical involvement of extracellular proteolysis in the neuml
and ion. In this study, we intraperitoneally administered epileptogenic dose

of KA and observed the extent of ncuronal degenaration of NP knock-out (KO) mice in
comparison with that of wild-type mice (WT). Neuronal cell death was not induced in NP KO
mice, while it was excessive in WT mice 24hr after KA administration. The activity of MMP9,
which is known to increase after KA admini: ion and p the 1 cell death, was
more rapidly disappeared in NP KO mice than that of WT mice. These results suggest that the
proteolytic activities of NP and MMP9 mediate neuronal d in the h

P

P2-001 Novel acyclic cyclophanes inhibit N-methyl-D-aspartate
receptors expressed in Xenopus oocytes

Takashi Masuko!, Hiroki Nagaoka', Muneharu Miyake!, Koichi Metori!, Yasuo Kizawa!,
Tadashi Kusama'

ICollege of Pharmacy, Nihon University

Purpose: As excitotoxicity has been implicated in a variety of neuropathological conditions,
understanding the pathways involved in this type of cell death is of critical importance to the

hemistry using human GFAP specific antibody, SMI21, showed that this
immunoreactivity was present only in $100 beta positive astrocytes and ependymal cells. Some
astrocytes p d the agg with SMI i ivity that was co-labeled by small
heat shock protein, alpha B crystalline and HSP25. Contrary to the case of human, transgenic
mice showed no abnormality of myelin formation and structure. To whether the p!
of human GFAP aggregation altered brain functions, we challenged kainic acid administration to
transgemc and wild type mice and studied the ptibility of cor and the vulnerability of
pp pal cell d T ic mice were more susceptible to systemic administration of
kainic acid (20 mg/kg) than wild type mice as revealed by the number of mice showing tonic-
clonic convultion: 8 out of 11 for transgenic mice and 2 out of 14 for wild type mice. Transgenic
mice were more vulnerable to excitotoxicity of kainic acid as revealed by the appearance of
Fluoro Jade positive dying hippocampal neurons after 24 hours admini We fuded that
Alexander disease model mice compromised the protective function against kainic acid
excitotoxicity.

P2-002 Expressions of acid-sensing ion channel-1a (ASIC1a)
and ASIC1b in mouse spiral ganglion neurons

Shinya Ugawa!, Yusuke Ishida!, Shoich Shimadai!

!Department of Molecular Morphology, Graduate School of Medical Sciences, Nagoya City
University, Nagoya, Japan

1 1

gated cation all of which are subunits that
functional 1 and are exp d in

p

ASIC channels (ASICs) are 1 prot
iate as k or | o

future clinical of many di induced by itoxicity. In order to make the mammalian central and peripheral nervous systems. As previously described, ASIC2 and ASIC3
compound that have inhibitory effects on NMDA receptors, we synthesized four acychc are exp d in spiral gangi in the mouse cochlea, contributing to amiloride-sensitive
cyclophanes, TGCn, ACCn, DNCn and TsDCn, and measured the effects of these p on id-evoked resp in the gangl ASIC2 or ASIC3 gene-disrupted mice showed

NMDA receptor.Methods: Macroscopic currents were ded with a two-el de voltage
clamp using a Dual Electrode Voltage Clamp Amplifier CEZ-1250. To study the effects of
acyclic cyclopk on bi NMDA p p d in Xenopus oocytes,
macroscopic currents were measured in the presence of 10 2 M glutamate and glycine.Results
and Conclusions: All acyclic cyclophanes were found to inhibit macroscopic currents at
h ic NRI/NR2A receptor at -70 mV. To determine the subunit-specificity of inhibition by

substantial impairments in thelr auditory brainstem evoked responses (ABRs), mdlcatmg that both
ASIC2 and ASIC3 channels are essential for the auditory d We i d the
expression of ASICI genes - ASICla and its N-terminal splice variant ASIC1b - in mouse
cochleae. In situ hybridization experiments revealed that ASICla transcripts and ASICib
transcripts were expressed moderately and intensely in the spiral ganglia, respectively. We
Z d an anti-ASIC1 antibody by immunizing rabbits, performed Western blot analyses, and

TGCn, ACCn, DNCn and TsDCn, we compared their effects on NR1/NR2 receptors containing
different NR2 subunit: NR2A, NR2B, NR2C and NR2D. The degree of inhibition by these
compounds was in the order NR2A > NR2B > NR2C = NR2D except for TGCn and 10 4 M
TGCn did not inhibit to NRI/NR2B, NRI/NR2C and NRI/NR2D. We measured dose-
dependency of the inhibition by DNCn and TsDCn to NR1/NR2A receptors at -70 mV. The IC50
values for DNCn and TsDCn to NR1/NR2A receptors were 0.35 M and 0.23 M and the
inhibition by these pounds showed voltage-dependency. These results indicate that the
inhibition by these compounds may directly act on the pore of NMDA receptor, as open channel
blocker. This work was supported by The Sasakawa Scientific Reseach Grant from The Japan
Science Society

P2-003 PICK1 is localized in intraceltular membrane components
containing immature GIluR2 subunit in rat brain

Makoto Itakura!, Saori Y: i, M i Takahashi!

!The Department of Bicchemistry, Kitasato University School of Medcine, Sagamihara, Japan

PDZ domain binds to various receptors, transporters, ion channels and kinases through the
interaction with the C-termini of these proteins. PICK1 (Protein interacting with C kinase 1)
contains a single PDZ domain and binds to GluR2 subunit of AMPA receptor. PICK1 has been
suggested to be involved in the regulation of GluR2 receptor number in plasma membrane since
the o of PICK1 accel d the endocytosis of GluR2 in hippocampal neurons. In
order to study the regulatory mechanism GHuR2 trafficking by PICK1, we isolated PICK 1-bound
intracellular vesicles from rat brain. In subcetlular fractionation of rat brain homogenate, PICK1
was found to be enriched in the light-density microsomal fraction (LDM), and PICK1-bound
vesicles purified from the LDM by using antibody- gnetic beads d GluR2
subunit. To characterize the sugar chains of GluR2 receptor, we treated these vesicles with either
endoglycosidase H (Endo H) or peptide:N-glycosidase F (PNGase F) and found that the most of
GliR2 in PICK1-bound vesicles was Endo H-sensitive. Furthermore, a large part of GluR2
subunit coimmunoprecipitated with PICK1 was also Endo H-sensitive. All of these results
suggest that PICK} is mainly associated with immature GluR2 subunit in endoplasmic reticulum,
and play some regulatory roles in AMPA receptor trafficking in the proximal secretory pathway
(ER to medial-Golgi).

confirmed the expressmns of both ASIC1a and ASIC1b channels in mouse cochlea extracts at the
protein level. Subseq | studies showed the expressions of both channels
in the ganglia, which is in good agreement with our in situ hybridization results. To clarify the
functional roles of both channels in the auditory system, we prepared ASIC1 gene-disrupted mice,
and are currently examining their ABRs. In this meeting, we'll show the results of the
examinations and discuss the contributions of the ASIC] channels to the mouse auditory system.
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P2-004 Intracellular localization of stargazin-like protein, -8

Saori Yamamori!, Makoto Itakura!, Mihoko Inamura2, Masami Takahashi'

Department of Biochemistry, Kitasato University School of Medicine., Sagamihara, Japan.,
2Anesthesiology, Kitasato University Hospital., Sagamihara, Japan.

Stargazin/ v -2 and v -8 are the member of TARPs (tr brane AMPA P gulatory
proteins) and play important roles in AMPA receptor trafficking and clustering into postsynaptic
plasma membrane. Recent studies also show that TARPs may also act as positive modulators of
AMPA ptor ion ch 1 fu Prevmusly we showed that stargazin/y -2 and v -8 were
localized in distinct comp of postsynap! and were regulated by different types
of kinases and phosphatases, suggesting that stargazin/y -2 and v -8 may play different roles in

synapse. Recently we discovered that y -8 was reserved in intr p

with mature GluR2. The v -8 ini icles were app ly distinguishable from
endoplasmic reticulum. I 2! i Py led that v-8 was localized to
intracellular membrane components in dendrites. AMPA receptor and f-tubulin were
coimmunoprecipitated by anti- v -8 antibody. GST fusion protein pull-down assay demonstrated
that cytoplasmic C-terminal region of v -8 interacted with S -tubulin. These results suggest that
v -8 plays important roles in the vesicular trafficking of AMPA receptor through the binding to

microtubules in adult rat brain. When PC12 cells were transfected with stargazin/ v -2 and v -8,

the exp d v -8 was localized in i fiul t i the d
stargazin/ v -2 was localized in plasma s These results suggested ' 8 played mle in the
trafficking of d AMPA ptor in cytoplasm in tubulin-d




P2-005 Tricyclic antidepressant desipramine induces glutamate
release from presynaptic nerve terminals

Kei Eto'?, Misako Kaziwara'Z, Mami Noda!, Hitoshi Ishibashi2

VLaboratory of Pathophysiology, Graduate School of Pharmaceutical Sciences, Kyushu
University, Fukuoka, Japan, 2Department of Bio-signaling Physiology, Graduate School of
Medical Sciences, Kyushu University, Fukuoka,Japan

The effects of antidep drugs on spc excitatory postsynaptic currents (EPSCs) were
investigated in the mechanically dissociated rat locus coeruleus (LC) neurons which had their
presynaptic nerve terminals attached. The membrane currents were recorded by the whole-cell
patch-clamp technique. Desipramine, a tricyclic antidepressant, reversibly and concentration-
dependently increased the frequency of spontaneous EPSCs, but did not alter their amplitude
distribution. The inhibitors of high-voltage-activated Ca?* channels failed to block the facilitatory
action of desipramine, while they inhibited the high K*-induced facilitation of spontaneous EPSC
frequency. The desipramine action was also observed in the absence of extracellular Ca?*.
Pretreatment of thapsigargin in Ca*-free solution fully inhibited the desipramine action, thus
suggesting the involvement of Ca2+ release from intracellular CaZ* stores at glutamatergic
presynaptic nerve terminals. Imipramine and nortriptyline, other tricyclic antidepressants, and
amoxapine, mianserin and fluoxetine, non-tricyclic antidep also i d the EPSC
frequency, while tranylcypromine, an inhibitor of monoamine oxidase, did not increase the
glutamate release. The present resuits indicate that modulation of spontaneous glutamatergic
transmission by tricyclic- and non-tricyclic-antidepressant drugs may regulate the excitability of
LC neurons.

P2-007 Peptidergic system is correlated with the neurotoxicity in
(+) MK-801-treated schizophrenic model rat brain: suppressive
effect of neuroleptics

Arif Mohammad', Ahmed Mahiuddin', Yukiko Kumabe', Hajime Hoshino!, Toshiyuki
Chikuma?Z, Takeshi Kato!

ILaboratories of Natural Information Science/ Molecular Recognition, Graduate School of
Integrated Science, Yokoh City University, 22-2 Seto, Kanazawa-ku, Yokohama 236-0027,
Japan, 2Depe_n‘tment of Hygenic Chemistry, Showa Pharmaceutical University, Tokyo, Japan

Noncompetitive NMDA receptor antagonist dizocilpine ((+) MK-801) produces neurotoxicity and
schizophrenic symptoms where the role of peptidergic system is not well understood. We
examined the changes of neuropeptides, cholecystokinin (CCK) and somatostatin (SS) as well as
their neuropeptide-degrading enzymes, prolyl oligopeptidase (POP) and thimet oligopeptidase (EP
24.15), and glial marker proteins, GFAP and CDllb, in the PC/RSC, frontal cortex, and
hippocampus of a MK-801-induced schizophrenic model rat brain. Since atypical neuroleptic
clozapine but not typical neuroleptic haloperidol prevents the MK-80!-induced negative
schizophrenic symptom, we examined the pretreated effects of the neuroleptics on the
neuropeptidergic system. SS mRNA and peptide levels significantly decreased in the PC/RSC and
hippocampus but not in the frontal cortex 3 days after 0.5 mg/kg MK-801 treatment, CCK mRNA
and peptide levels significantly decreased in all of the brain regions examined, and POP and EP
24.15 increased in the PC/RSC. Pretreatment with clozapine but not haloperidol completely
recovered the changes in these neuropeptides and peptidases. Immunohistochemical study of
GFAP and CD!1b showed that immunoreactive glial cells increased in the PC/RSC after the MK-
801 treatment and were supp d by the pretr with ¢l These data suggest that
changes of neuropeptides and their peptidases are correlated with the changes of glial cells, and
may have role in the control of negative schizophrenia symptoms.

P2-009 Effects of pyrethroids on the hippocampal release of
glutamate and GABA in freely moving rats

Haruo Kobayashi!, Hossain Muhammad Mubarak?, Tadahiko Suzuki', Itaru Sato!, Tadashi
Takewaki®, Koichi Suzuki?, Eiichi Tachikawa?
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4Department of Agro-bioscience, Faculty of Agriculture, Iwate University, Morioka, Japan

We have been studying effects of pyrethroids, allethrin (type 1), cyhalothrin (type 1) and
deltamethrin (type 1I), on the mechanism of brain neurotransmission. In the present study, we
studied changes in the hippocampal release of glutamate (Glu) and GABA after the exposure of
the pyrethroids. A microdialysis probe was implanted into the left hippocampus of male SD rats.
Glu and GABA were detected by HPLC with ECD. Rats were treated i.p. with pyrethroids or the
same volume of vehicle. The extracellular level of Glu was increased by 10 and 20 mgkg
allethrin to about 175 and 150% of baseline with a peak time of 60 min and decreased to 50% at
60 mg/kg up to 3 hrs after injection. Cyhalothrin 10, 20 and 60 mg/kg inhibited the release of Glu
to 60, 50 and 30%, respectively, with a peak time of 40-60 min after injection. Deltamethrin 10
and 20 mg/kg increased the efflux of Glu to 190% with a peak time of 40 min and 60 mg/kg i.p.
increased it to 275% and remained at a steady level up to 3 hrs. On the contrary, the extraceltular
level of GABA was decreased by 10 and 20 mg/kg allethrin to 50% of baseline and i d to

P2-006 N-terminus of human tyrosine hydroxylase type 1 affects
the stability in mammalian cells

Akira Nakashima!, Nobuhiro HayashiZ, Yoko Kaneko!, Keiji Mori!, Hiromi Egusa', Toshiharu
Nagatsu®, Akira Ota!

iDept. Physiology, Sch. Med., Fujita Health Univ., Toyoake, Aichi, Japan, 2Div. Biomedical
Polymer Science, Inst. Compr. Med. Sci., Fujita Health Univ., Toyoake, Aichi, Japan, 3Dept.
Pharmacology, Sch. Med., Fujita Health Univ., Toyoake, Aichi, Japan

Wild-type human tyrosine hydroxylase type | (hTHI) and 4 mutants (del-52, the first 52 amino
acid residues deleted; del-157, the first 157 amino acid residues deleted; RR-EE, Arg®’-Arg®
replaced by Glu3"-Glu®%; and S40D, Ser® replaced by Asp*®) were expressed in AtT-20 mouse
neuroendocrine cells, The amounts of dopamine that accumulated in AtT-20 cells expressing
these hTH1 phenotypes were in the following order: del-52 = del-157 = RR-EE > S40D > wild-
type. The quantitative real-time PCR method did not detect any difference among the expression
levels of the mRNA encoding wild-type hTH1 and those encoding the N-terminus-deleted
mutants. The assay on the degradation rate of hTHI revealed that the N-terminus-deleted hTH1
mutants were much more stable than wild-type. Computer-assisted analysis of the spatial
configuration of hTH1 identified 5 newly recognized PEST motifs, one of which was located in
the N-terminus sequence of Met!-Lys'? and predicted that deletion of the N-terminus region
would alter the secondary structure within the catalytic domain. We report that the high stabitity
of the N-terminus-deleted hTH1 mutants can be generated by the loss of a PEST motif in their N-
termini and the structural change in the catalytic domain.

P2-008 A single exocytotic event in digitonin-permeabilized
adreneal chromaffin cells

Nobuyuki Sasakawa', Norie Murayama', Konosuke Kumakura!
ILaboratory of N hemistry and Neuropl logy, Life Sci
University, Tokyo, Japan.

Institute, Sophia

Calcium-induced catecholamine release from digitonin-permeabilized chromaffin cells seems to
consist of at least two distinct steps: MgATP-dependent priming of release and Ca®*-triggered
ATP-independent release from the primed vesicles. The initial Ca**-induced release for 1-2 min
reflects ATP-independent release from the primed vesicles, and the release thereafter is sustained
by the release from the ATP-dependent newly primed vesicles. To characterize a single
exocytotic event from the defferent components, spike parameters (rise time, middle width and
area) and spike shape were analyzed. Bovine chromaffin cells cultured onto collagen corted glass-
base dish were washed with PBS(-) and incubate with Ca-EGTA cytosolic buffer. Single-cell
amperometric recording was performed under an inverted microscope at 25° C, and released
catecholamines were d with a carbon fiber microelectrode (5 4 m diameter). Exposure of
digitonin (20 u M, 20 sec)-permeabilized cells to CaZ*(10 » M) with or without MgATP (5 mM)
evoked a train of events with the frequency of 211+34 and 162127 (number of spike/S min,
n=5), respectively. We observed distinctive kinetics in the events. The values of rise time and
middle width in the presence of MgATP were approx. 30% greater than those observed in the
absence of MgATP. These results suggest that the rate of catecholamine release from the newly
primed vesicles is slower than the release from primed vesicles.

P2-010 Characterization of Recombinant Tryptophan

Hydroxylase Isoform 2

Shintaro Ogawa‘, Fumi Urano!, Hiroshi Ichinose'

!Graduate School of Bioscience and Biotechnology, Tokyo Institute of Technology, Yokohama,
Japan

Tryptophan hydroxylase (TPH) catalyzes the rate limiting step of serotonin biosynthesis.
Recently, a brain specific isoform of TPH (TPH2) was discovered (Walther ez al., Science 2003).
Since serotonin plays a central role as a neurotransmitter in the brain, it is important to
investigate the regulatory mechanism of the TPH2 activity in vitro.

Human TPH2 ¢cDNA was cloned by RT-PCR from human brain mRNA, and expressed in E.coli
as a maltose-binding protein (MBP) fused form. MBP-hTPH2 protein was purified by amylose-
resin affinity column chromatography and by size-exclusion chromatography. MBP-fused human
tyrosine hydroxylase type 1 (MBP-hTHI) was also expressed and purified similarly, and we
compared the characteristics of these two enzymes.

First, the effects of divalent cations were examined, since hTPH2 also requires Fe2* ion for the
catalytic reaction, as same as other aromatic amino acid hydroxylases. We found that the hTPH2
activity was increased in the presence of Cu?*. Addition of Co?*, MnZ*, or Ca®* to the incubation
mixture inhibited the TPH2 activity, while addition of Mg?* or Zn?* showed no inhibitory effect.
The inactivation with Ca?* was not observed in MBP-hTHI1. Second, the inhibitory effects of L-
phenylalanine against MBP-hTPH2 and MBP-hTH1 were investigated, because L-Phe could be a

250% by 60 mg/kg with a peak time of 90 min after injection. Cyhalothrin 10, 20 and 60 mg/kg
stimulated GABA release to 130, 210 and 300%, respectively with a peak time of 40-90 min.
Deltamethrin 10, 20 and 60 mg/kg inhibited GABA release to 75, 55 and 40%, respectively with
a peak time 60-90 min. Local infusion of 1 1 M tetrodotoxin with Ringer's solution through the
dialysis probe completely prevented the effects of allethrin, cyhalothrin and deltamethrin, but
incompletely the effects of deltamethrin at 60 mg/kg on Glu and GABA release. Above resuits
suggest that these pyrethroids are able to alter the release of Glu in opposite direction than GABA
release.

poor substrate to the both enzymes. Phenylalanine inhibited the MBP-hTH1 activity stronger than
the MBP-hTPH2 at concentrations below 600 u M.

These results indicated that divalent metal cations differently affect the activity of MBP-hTPH2,
and the reactivity to metal ions were different between MBP-hTPH2 and MBP-hTHI.
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P2-011 Inhibition of the exocytotic release of glutamate from rat
cerebellar granule cells by nitric oxide

Hiroyasu Tsutsuki!, Hideshi Ihara!, Tomoko Kohda?, Masayuki Hara!, Shunji Kozaki?
!Department of Biological Science, Graduate School of Sci Osaka Prefe University,
Osaka, Japan, 2Department of Veterinary Science, Graduate Schoot of Life and Environmental
Science, Osaka Prefecture University, Osaka, Japan

[ Purpose ] Nitric oxide (NO) modulates the release of various neurotransmitters, some of which
are thought to be involved in neuronal plasticity. However, the molecular mechanism by which
NO modulates the exocytotic release of neurotransmitters remains controversial. Previously, we
reported that NO inhibited the exocytotic release of glutamate from rat cerebellar granule cells
(CGCs). In order to determine this mechanism, the effects of NO on the exocytotic release of
glutamate were investigated using a NO-related reagents and CaZ* channel blockers. [ Methods |
CGCs were isolated from 7-8 days old Wistar rats and the cells were treated with high-K* or Ca2*
ionophore to induce glutamate release, following incubation with various reagents. The contents
of the released glutamate were determined by HPLC. Intracellular Ca?* in CGCs
was measured by the fluorescent Ca?* dye, Fluo-3 AM. [ Results & discussion ] Treatment with
NO-related reag led that NO inhibited the K*-evoked glutamate release. BoNT/B

d the enh of gl release caused by NO synthase (NOS) inhibition,
indicating that NO acts on the K™-evoked exocytotic pathway. cGMP related reagents did not
affect the K*-evoked glutamate release. Ca?* ionophore-induced release of glutamate were not
affected by NO-related reagents, suggesting that NO inhibits Ca®* entry into cells. Monitoring of
intracellular Ca®* showed that NO inhibited K*-evoked changes in intracellular Ca?*
concentration. These results suggest that NO inhibits exocytotic release of glutamate via
inhibition of voltage-dependent Ca?* channels. To determine which Ca?* channel subtypes are
inhibited by NO, further studies including the effect of NO on inhibition by Ca2* channel blockers
are in progress.

P2-013 Plasma Nitrate Levels in Deficit were lower than Non-
Deficit Forms of Schizophrenia

Eiji Suzuki', Masamoto Yokoyama!, Taku Sato!, Shigeru Watanabe?, Toshio Nakaki3, Makoto
Nakamura®, Masahiro Asai®, Hitoshi Miyaoka!

!Department of Psychiatry, Kitasato University School of Medicine, Kanagawa, Japan , 2Division
of Biophysics, Kitasato University School of Medicine, Kanagawa, Japan , *Department of
Pharmacology, Teikyo University School of Medicine, Tokyo, Japan, *Department of
Neuropsychiatry, Keio University School of Medicine, Tokyo, Japan, *Inokashira Hospital

As evidence supporting the relationship between NO and central nervous system function
continues to accumulate, evidence of a relationship between NO and schizophrenia has also been
reported. Previous findings suggest that there is excess NO production in schizophrenic brains.

On the other hand, Strauss et al. proposed that positive and negative symptoms in schizophrenia
be scrutinized separately. Carpenter and his colleagues termed the subtype of schizophrenia,
which is characterized by primary negative symptoms, as "deficit syndrome ". The purpose of
this study was to test whether nitric oxide production levels differ between deficit and non-deficit
forms of schizophrenia. To address the question, we investigated plasma nitrate levels, an index
of in vivo nitric oxide production, in deficit syndrome patients (n = 11), non-deficit syndrome
patients (n = 14), and healthy controls (n = 12). This study was carried out in accordance with the
Declaration of Helsinki and the study design was approved by the Ethics Committee of the
Department of Neuropsychiatry, Keio University. Informed consent was obtained from each
patient upon provision of a thorough explanation of the procedures. Plasma nitrate levels were
measured with a combination of high-performance liquid chromatography and the Griess reaction.
The plasma nitrate levels of deficit syndrome patients were significantly lower than those of non-
deficit syndrome patients (p < 0.05). These results suggest that a decline in nitric oxide
production may be involved in primary negative symptoms.

P2-015 Effect of hydrogen sulphide on intracellular calcium in
neuronal cells: direct evidence of H2S as a new neuromodulator
Lee Shiau Wei', Ye-Shi Hu', Jin-Song Bian!

1Dept. of Pharmacology, Faculty of Medicine, National University of Singapore

H2S has been positioned as a new neuromodulator. To investigate the role of H2S in the neuronal
activity, we observed its effect on intracellular calcium ([CaZ*]i) in both SH-SY5Y neuroblastoma
cells and primary cultured rat neurons. We found that direct application of different
concentrations of NaHS (10°5-10" M), a donor for H2S, had no significant effect on {Ca®*}; in
these cells. However, inhibition of H2S generating enzyme, cystathionine 8 -synthase (CBS), with
aminooxyacetate (AOAA) significantly decreased [Ca?')i, suggesting that endogenous H2S plays
an important role in regulation of neuronal function. To whether lation of
neuroreceptors with different neurotransmitters could alter the action of H2S, we observed the
effect of H2S after pretreatment with GABA, dopamine or 5-hydroxytryptamine (5-HT). It was
found that H2S was able to increase [Ca®]i 10 min after application of dopamine or GABA,
which themselves alone had no effect on [Ca?*i. NaHS also increased [Ca®*)i. after pretreatment
with 5-HT, which itself induced a transient [Ca?*}i elevation. Taken together, our findings
suggest that H2S may modulate neuronal activity through interaction with various
neurotransmitters. Our results provide direct evidence that HaS is a new neuromodulator.

P2-012 Effects of reward stimulation during recall of conditioned
fear stress on amygdalic dopamine and serotonin levels

Masamoto Yokoyama', Eiji Suzuki!, Taku Sato!, Shigeru Watanabe?, Hitoshi Miyaoka!
Department of Psychiatry, Kitasato University School of Medicine, Kanagawa, Japan, 2Division
of Biophysics, Kitasato University School of Medicine, Kanagawa, Japan

Conditioned fear, which is acquired by experimental animals when a tone (conditioned stimulus;
CS) is combined with an electrical foot shock (unconditioned stimulus; US), is regarded as an
animal model of anxiety disorders. Difficulty eliminating acquired conditioned fear stress (CFS)
has been taken as anm explanation for the treatment-resistance of anxiety disorders. We
hypothesized that reward stimulation, which is involved in intracranial self-stimulation, changes
the memory of conditioned fear. The purpose of this study was to test whether reward stimulation
during recall of conditioned fear lular levels of dop and serotonin in the
amygdala, using brain microdialysis methods.

t extr

This study was approved by the Kitasato
University School of Medicine Animal Experiments and Ethics Committee. Eight-week old male
Sprague Dawly rats were placed in a conditioning chamber, and at the end of a 30 s exposure to
a tone (CS), the Is were dtolsi pable electrical foot shock (US). Sham group
animals were exposed to the tone without the electrical foot shock. On Day 2, the medial
forebrain bundle (MFB) - stimulated which were implanted with electrodes in the MFB,
were subjected to tones with electrically rewarding brain stimulations. The contro! group animals
received tones only. On day 2, serotonin levels of both the MFB - stimulated and the control
group were increased by CFS in comparison with the sham group. In contrast, the control, but not
the MFB - stimulated, group showed elevated dopamine. These findings suggested that reward
stimulation during recall of conditioned fear suppresses the activation of dopamine neurons but
not that of serotonin neurons in the amygdala.

P2-014 Neuropeptides from scorpion venom

Chai Siaw Ching!, Siew Phui Yee!, Armugam A and Jeyaseelan K'.

IDepartment of Biochemistry, Faculty of Medicine, National University of Singapore, 8 Medical
Drive, Singapore 117597

1 q

Scorpion venoms are a rich source of bioactive peptides. A d data have demc
that scorpion neurotoxins affect the ion permeability of excitable cells by specific interaction with
calcium, potassium, sodium, and chloride ion channels. Detailed knowledge about the biological
properties of the venom of the Chinese scorpion, Buthus martensi Karsch (BmK), has been mainly
limited to neurotoxic components present in the venom of this species. BmK has also been used in
traditional Chinese medicine to treat epilepsy, anti-hyperalgesic and reversal effects on circulation
faiture. Our global gene expression analysis on the effect of the low molecular weight proteins
(10kDa to 2kDa; BmKII) from this scorpion venom, on human neuroblastoma cells showed that
genes involved in neurogenesis, angiogenesis as well as ion channel functions pathways have
been modulated. The alpha-toxins from the venmom were found to be the main components
responsible for the effects. Alpha-toxins have been known to bind to sodium channels to cause
prolonged channel inactivation. This study postulates that alpha-toxin may also be exploited to
bring about neurc is and i i

P2-016 Methamphetamine-induced changes of u -opioid
receptors: a candidate of biochemical marker

Hideko Yamamoto!, Etsuko Kamegaya', Kazuhide Imai?, Yukio Takamatsu!, Shinya Kasai',
Toshifumi Yamamoto'-, Yoko Hagino!, Masashi Irago!, Akira Satoh!, Ichiro Sora'#, Hisashi
Koga?$, Kazutaka Ikeda!

!Tokyo Institute of Psychiatry, 2Chiba Industry Advancement Center, Chiba, Japan., *Yokohama
City Univ., Yokohama, Japan., “Division of Psychobiology, Tohoku Univ., Sch. Med., Sendai,
Japan., Kazusa DNA Research Institute, Chiba, Japan.

Repeated amphetamine administration results in behavioral sensitization that remains during long
periods of withdrawal. Perpetuation of behavioral sensitization related to abuse and/or relapse
may be d with stable c} in gene expression. To explore the participated genes, in
the present study, we used a newly developed cDNA array system comprising mouse KIAA
(mKIAA) cDNA clones. We d the ch in gene exp levels 24 b or 21 days
(long-term withdrawal period) after chronic methamphetamine (MAP; 2 mg/kg, i.p., daily)
treatment for 2 weeks. During the long-term withdrawal, mice were daily treated with saline or
fluoxetine (20 mg/kg, i.p.). mRNAs were purified from pooled hippocampus or frontal cortex of
20 mice per group. 33P-labeled DNA probes were synthesized from the mRNAs as templates and
hybridized with ¢cDNA array containing approximately 1700 mKIAA clones. MAP-induced
changes (more than 30 %) in gene expression were found in hundreds of clones 24 h after chronic
MAP administration. After long-term withdrawal, stable changes remained in several clones. In
the hippocampus and the frontal cortex, expressions of some genes related to opioid receptors
were remarkably changed. Of interest, in the frontal cortex of mice with long-term withdrawal
period, i -opioid receptor gene and protein expressions were markedly low. The decrease in gene
expression of 1 -opioid receptor was partially suppressed by subchronic fluoxetine treatment. By
contrast, in the hippocampus, several gene expressions including p -opioid receptors were
increased after only short-term withdrawal. These results suggest that 4 -opioid receptor in the
frontal cortex and/or in the hippocampus might be involved in the relapse after long-term
withdrawal period.




P2-017 Msmuscarinic acetylcholine receptors and
cerebrovascular abnormalities

Masahisa Yamada', Naoto Kitamura!, Makoto Higuchi?, Yukio Matsuba?, Takaomi Saido?,
Kazuyuki Yamada®, Akihiko Takashima®, Wess Jurgen®, Takanori Noguchi®

'Yamada Research Unit, RIKEN Brain Science Institute, Saitama, Japan, 2Laboratory for
Proteolytic Neuroscience, RIKEN Brain Science Institute, Saitama, Japan, 3Advanced
Technology Development Group / Research Resources Center, RIKEN Brain Science Institute,
Saitama, Japan, 4L::ll:un‘atory for Alzheimer's Diseases, RIKEN Brain Science Institute, Saitama,
Japan, SLaboratory of Bioorganic Chemistry, NEDDK, Maryland, USA, Faculty of Nutrition,
Kobe Gakuin University, Kobe, Japan

A considerable body of evidence indicates that disturbances in the central muscarinic
acetylcholine (ACh) receptor system play a role in several pathophysiologic conditions, includi
Alzheimer's and Parkinson's disease, depression, schlzophrema, and epilepsy. It has been
hypothesized that impairments in cerebrovascular function involving, among other mechanisms,
vascular muscarinic cholinergic pathways may play a role in the progress of Alzheimer's
dementia. The Ms muscarinic ACh receptor {M5R) has been shown to play a crucial role in
mediating ACh-dependent dilation of cerebral blood vessels. Last year, we reported that AM5R”-
mice displayed cerebrovascular insufficiency due to lack of autoregulation of cerebral blood flow
(CBF) and significantly reduced CBF in cortex and hippocampus. Pyramidal neurons from M5R™-
mice showed an increase in spine loss and dendritic atrophy in cortex and hippocampus. Here we
show that male MSR"- mice displayed constitutive cerebrovascular constriction in cerebral arteries
using magnetic resonance angiography in vivo. Hippocampus-dependent spatial and non-spatial
memory was also impaired in male MSR” mice. Our findings suggest that impaired MSR
signaling may play a role in the pathophysiology of cerebrovascular deficits.

P2-019 Selective and high affinity interaction of N, N-diisopropyl-
5-methoxytryptamine, Foxy methoxy, with rat serotonin transporter
heterologously expressed in COS cells

Chiharu Sogawa', Kazumi Ohyama?, Norio Sogawa!, Junpei Tagawa®, Atsuko Fujino3, Masato
Asanuma®, Masahiko Funada’, Kenji Onodera', Shigeo Kitayama'

'Department of Dental Pharmacology, Okayama University. Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Japan, 2RI Research Center, Okayama
University Dental School, Okayama, Japan, *Okayama University Dental School, Okayama,
Japan, “Department of Brain Science, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Japan, *Devision of Drug dependence,
National center of Neurology and Psychiatry, Tokyo, Japan

N N -diisopropyl-5- melhoxytryptamme (5MeO-DIPT), so called Foxy methoxy, is known as a

hailuci tryptamine derivative widely used, and has been classified under
controlled substance recently. Precise mechanism of its action in the central nervous system is not
known yet, and there is no experimental data about the effect on the monoamine neurotransmitter
transporters. We aimed to clarify the actions of SMeO-DIPT on the transporters for dopamine
(DAT), norepinephrine (NET) and serotonine {SERT). Each rat transporter was transiently
expressed in COS-7 cells, and uptake assay was performed using radio-labeled substrate for each
transporter. SMeO-DIPT specifically inhibited [*H]serotonine uptake by the SERT-expressing
cells in a high affinity manner at concentrations similar to those of cocaine. Potency of 5MeO-
DIPT in inhibiting DAT and NET was 1-2 order weaker than SERT, and 5MeO-DIPT had no
effect on rat GABA transporter, GAT-1, in concentrations up to imM. Furthermore, 5MeQ-DIPT
did not stimulate the reverse transport of preloaded [*H]serotonine through SERT as well as
cocaine, while methamphetamine stimulated it. These results suggest that SMeO-DIPT functions
as.a selective SERT inhibitor, underlying its serotonergic action and toxicity.

P2-021 Transport of adenosine and uridine in primary cultured
rat cortical neurons and astrocytes

Katsuhito Nagai', Ryoko Matsunaga', Masumi Yamaji!, Kazuki Nagasawa!, Sadaki Fujimoto!
!Department of Environmental Biochemistry, Kyoto Pharmaceutical University

In the brain, the endogenous adenine and uracil nucleotides are an important role in
neurotransmission and preservation of genetic information, but the brain lacks the de novo
biosynthesis pathway of nucleotide. Therefore, supply of adenosine and uridine, a precursor for
the corresponding nucleotide synthesis by salvage pathway, to neurons and astrocytes is
physiologically essential. In this study, we d transport hani of ad ine and
uridine in primary cultured rat cortical neurons and astrocytes. Expression of NT isoform was
analyzed by reverse transcription-PCR. In the transport assay, the cells were incubated with
[PH]nucleoside in appropriate buffer, and then the reaction was terminated by adding excess
volume of ice-cold buffer. The mRNAs for ENT1, ENT2 and CNT2 were detected in neurons and
astrocytes.  [*H)Adenosine and [*H]uridine were time-, temperature- and concentration-
dependently taken up into neurons and astrocytes, and the transport activities by neurons were
greater than those by astrocytes. The uptakes of [*H]adenosine and [*H}uridine by neurons and
astrocytes partially required the Na* (20-30%), and were significantly reduced by almost
nucleosides used in this study, irrespective of existence of Na*. Nano molar concentrations of
nitrobenzylmercaptopurine riboside (NBMPR) had no or little effect on Na*-independent uptakes
of [*H]adenosine and [*H]uridine by neurons and astrocytes, although the uptakes were
completely inhibited by adding 50-100 ;M NBMPR. Therefore, ENT!, ENT2 and CNT2 are
expressed in neurons and astrocytes, and transports of adenosine and uridine in the cells is
predominantly contributed to ENT2. These findings may provide a new 1n51ght as to the
development of therapies for neurodegenerative disorders.

P2-018 Critical role of R155 in the second intracellular loop in
melanin-concentrating hormone receptor

Yumiko Saito!, Mitsue Tetsuka!, Seiji Saito?, Hirofumi Doi2, Kei Maruyama!

!Department of Pharmacology, Saitama Medical School, 2Cerestar-Lexico Sciences, Ltd.

Melanin-concentrating hormone (MCH) receptor 1 (MCHIR) is a class A G protein-coupled
receptor (GPCR). The MCH system has been linked to a variety of physiological functions,
especially for the regulation of feeding and energy metabolism. We recently reported the
importance of a dibasic motif in the membrane-proximal C-terminal region for MCHIR function.
Here, we reveal that an Arg residue in intracellular loop 2 of MCHIR plays a critical role in
receptor function. We analyzed the roles of two distinct motifs, BBXXB and BXBB (where B is
a basic residue and X is a nonbasic residue), located in the three intracellular loops of MCHIR.
Triple-substitution mutants of intracellular loops 1 and 3 could still activate calcium mobilization,
while mutations in intracetlular loop 2 led to a complete loss of induction of signal transduction
without changing the high-affinity Kd value. By analyzing a series of single-point mutants,
mutation of Argi5S in mtracellular loop 2 was found to be responsible for the signali d
by MCH. A seq i search led that the Arg in MCHIR was evolutionally
conserved from mammals to zebrafish. We further discuss the significance of the positions
corresponding to Argl55 in some other GPCRs and interpret a possible explanation for the role of
Argl55 by accesible surface area analysis and generating a theoretical three-dimensional structure
of the rat MCHIR using homology modeling.

P2-020 Dopamine D:-like receptor-mediated [¥S]GTP r S
binding in rat striatal membranes: Effects of dopaminergic
antagonists

Yuji Odagaki!, Ryoichi Toyoshima!

'Department of Psychiatry, Saitama Medical School, Moroyama-machi, Japan

Functional coupling between some receptors and G proteins is detectable by agonist-induced
[>*S]GTP v S binding in mammalizn brain membranes, in particular when it is derived from Gio
subtype. We have reported that dopamine stimulates [**SJGTPy S binding in rat striatal
membranes and this effect is mimicked by several dopamine D2-like receptor agonists, but not by
Di-like agonists, indicating the involvement of dopamnine D>-like receptor subtypes In the
present study, the effects of several dopamine receptor ists on dop lated
[**SIGTPy S binding in rat striatal membranes were investigated. The increase in specific
[33S]GTP v S binding induced by 30 u M dopamine was potently inhibited by (+)-butaclamol, but
not by (-)-butaclamol, indicative of the stercospecificity. Dopamine-stimulated [3*S]GTP v S
binding was also inhibited potently by the dop D2-like P such as
domperidone, haloperidol, and S(-)-sulpiride, but not by the selective dopamine Di-like receptor
antagonist R(+)-SCH23390. Interestingly, dopamine-stimulated [*S}GTP v 8 binding was
inhibited by S(-)-raclopride in a biphasic manner. The bigh-affinity site of 60-70 % was displaced
by nanomolar concentrations of S(-)-raclopride, whereas remaining 30-40 % of the binding was

displaceable only at range. Spiperone inhibited the binding also in a biphasic manner.
These results indi that dopami imulated [>S]JGTP v S binding in rat striatal membranes is
diated mainly through dopamine D2-like ptors, but also through some unknown receptors

other than dopamine D2-like receptors, to which S(-)-raclopride and spiperone show low affinity.

P2-022 Cell-based assay systems for high-throughput screening
of drug candidates acting on human G protein coupled receptors
(GPCRs)

Bookyung Ko', Sungryul Yu!, Jeong Soo Park?, Jaeseung Yoon!, Kwanghee Baek'

IGraduate School of Biotechnology, Kyung Hee University. 2PanGen Biotech Inc., Seongnam
City, Korea.

We have recently developed an efficient animal cell expression system that confers position-
expression of the recombi genes (1. Biotechnol. 107, 95-105.), and applied this
system for developing the call-based assay systems for high-throughput screening of drug
candidates acting on human GPCRs. Two well-known GPCRs, the human dopamine D2 receptor
and muscarinic acetylcholine receptor type 2, were chosen to demonstrate the expression system
is suitable for expression of GPCRs. The stable CHO (Chinese hamster ovary) cell line
expressing the human dopamine D2 receptor or muscarinic acetylcholine receptor type 2 was
developed after the selection with increasing concentrations of methotrexate. We characterized the
cell lines deveioped for ligand-binding affinity and receptor-mediated inhibition of adenyl
cyclase. In case of human dopamine D2 receptor-expressing CHO cell line, the saturation analysis
of receptors' binding to dopamine revealed that Kd and Bmax values are about 0.454:0.13 nM and
142+0.13 pmol/mg protein, respectively. The cell lines showed the proper response to
dopamine by decreasing the cytoplasmic cAMP level (ECs0: 0.8520.025 nM). In case of human
muscarinic acetylcholine receptor type 2-expressing CHO cell line, the saturation analysis of
receptor binding to acetylcholine, revealed that K¢ and Bmax values are about 0.50+0.12 nM and
1.610.13 pmol/mg protein, respectively. The cell lines showed the proper response to
acetylpholine by decreasing the cytoplasmic ¢cAMP levels (ECs0: 0.92£0.021 nM). Our data
suggest that the two GPCR proteins expressed are functional in CHO cells. [Supported by the
BK21 research grants from Korean Ministry of Education & Human R Develop ]
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P2-023 l|dentificaation functional P2 receptor subtypes expressed
in three human cell lines with a Cytosensor Microphysiometeter
Ryuji Urae!, Azumi Shibata!, Takanori Tanaka', Shin Irie!, Nakao Iwata?, Norio Ozaki3,
Mitsuko Okada!

Lab v of Molecular Cellular Ny ics, LTA Medical Corp Fukuoka, Japan.
2Department of Psychiatry, Fujita Health University Schoo! of Medicine, Toyoake, Japan.
3Department of Psychiatry, Nagoya University Graduate School of Medicine, Nagoya, Japan.

The extrusion of protons is considered to be a general parameter of the activation of many kinds
of membrane or intracellular molecules, such as receptors, ion channels and enzymes. A
Cytosensor Microphysiometer is a device that measures changes in the extracellular acidification
rate. Classification of P2 receptors expressed in various mammalian cells has performed by the
diffe of Ca2+ signaling caused by ATP analogues among P2 receptor subtypes. In the
present study, we attempted to identify P2 receptor subtypes expressed in three human cell lines,
HEK293 cells, glioma cells and NT-2 cells by the diff in proton among P2
receptor subtypes using the Cytosensor Microphysiometer. In HEK293 cells, ATP caused rapid
extracellular acidification followed by slow extracellular alkalization. Only extracellualr
acidification was observed in human glioma cells. Based on the selectivity for various P2 receptor

rapid 1lul idification appears to be involved in P2Y1 and P2Y2

P2-024 Downregulation of drebrin-A expression suppresses
morphological maturation of dendritic spines and synaptic
targeting of NMDA receptors in developing hippocampal neurons
Hideto Takahashi!, Tomoaki Shirao!

'Department of Neurobiology & Behavior, Gunma University Graduate School of Medicine,
Maebashi, Japan

Drebrin is a major F-actin binding protein in the brain. We have recently demonstrated that
synaptic clustering of drebrin governs synaptic targeting of PSD-95. In the present study, we
examined whether inhibition of drebrin clustering alters morphological maturatlon of spines and
synaptic targeting of NMDA receptors (NMDAR) in cultured hi U lation

of drebrin A (neuron specific isoform) occurs after 7 days in vxtro (DIV) Suppression of the
drebrin A-upregulation by antisense from 12 DIV to 14 DIV inhibited not only synaptic
clustering of drebrin but also the morphological maturation and maintenance of dendritic spines.
The spine width in anti treated was significantly less than that in control neurons,
although the spine length was not different. The anti d d spine density to
50% of control. Immunocytochemistry showed that suppression of drebrin A-upregulation
attenuated synaptic clustering of NRI. In middle density cultures under the conditions of

subtypes in HEK293 cells. It is likely that an additional P2 receptor subtype, which is involved in
Ilular alkalization, exp functionally in HEK293 cells. We now examine whether P2
receptors in human NT-2 cells may cause extracellular alkalization.

P2-025 Increase of SNARE-binding affinity of
synaphin/complexin by phosphorylation

Atsushi Shata'-2, Hideo Saisu®, Shouji Odani?, Teruo Abe?

ICtr Bioresource-based Res, Brain Res Inst, Niigata University, Niigata, Japan, 2Dept Biol, Fac
Sci, Niigata University, Niigata, Japan, 3Dept Cell Neurobiol, Brain Res Inst, Niigata University,
Niigata, Japan

It is now established that SNARE proteins (syntaxin, SNAP-25 and VAMP) mediate synaptic
vesicle exocytosis. Four-helix bundle structure consisting of these three proteins is assumed to be
cntlcal for synapnc vesicle fusion with the presynap! b The cy protein

/i in p ially binds to the ternary complex of the above SNARE proteins and
facthtes synaptxc vesicle exocytosis. Its importance in neurotransmitter release was clearly
demonstrated by phenotype of knockout mouse, and block of release by a partial sequence peptide
injected into the nerve terminal. However, its 1 of action unsolved. In this
study, we have examined the effects of phosphorylation of the protein on its interactions with the
SNARE pl Synaphin one potential site (Ser-115) for phosphorylation by casein
kinase II (CKII). This residue is not involved in SNARE binding, because a mutant protein in
which this residue was replaced by alanine (S115A) exhibited SNARE binding similar to that of
the wild type protein. Wild type synaphin was phosphorylated by CKII in vitro, and incubated
wnth the Triton X-100 extract of rat brain membranes. Bound SNARE p were d d by

activity, anti -treated had smatler number of NR1 clusters than control

neurons (about 75% of control). In low density cultures, synaptic clustering of NR1 was much

enhanced under the conditions of activity blockade by NMDAR antagonist APV. Notably, in this

the strongly inhibited synaptic clustering of NR1 (about 40% of

control). These results indicated that drebrin clustering play a pivotal role in activity-dependent

synaptic trafficking of NMDAR. Further, it is known that activity-dependent synaptic localization

of NMDAR depends on their subunit position. Therefore, it is i ing to whether

synaptic clustering of drebrin regulates synaptic targeting of NMDAR in a subunit-specific
manner.

P2-026 Gene transfer methods for neurons in organotipic
hipocampal slice culture

Shin Yasuda', Kyoko Suzuki!, Takako Takemiya', Hiroko Sugiura’, Kanato Yamagata'
!Department of Neuropl logy, Tokyo Metropolitan Institute for N

Experimental studies of 1 genes are t upon the ability to transfect neurons with
DNA constructs designed to probe their function. Although el poration is an blished
method for transferring macromolecules into both prokaryotic and eukaryotic cells, its application
to neurons in intact tissues has been relatively limited. We improved the gene transfer system into
neurons in organotypic slice by using a fection reagent for electroporation. Plasmids
were dissolved in Tris-EDTA (TE) or a transfection reagent (TR). A pair of electrodes was held in
place by a frame across the slice, and square pulses were applied by using a pulse generator. After
transfection, hippocampal slices were fixed and mounted on a glass slide. GFP expressing neurons
were imaged with a laser scanning microscope. EGFP expressing slices allowed clear visualization
of the morphologies of neurons by using either TE or TR. Next, we tested whether this
electroporation technique is useful for functional analysis of candidate genes. Here, we focused on
arcadlin, a 1 cell adhesi lecule. The f} of arcadlin-EGFP was detected in
neurons when plasmids were dissolved in TR. We are currently co-expressing YFP-and CFP-
constructs of neuronal genes in neurons to analyze the assembly of these two molecules by using
fl energy transfer (FRET). This method will allow the characterization of

blotti Phosphorylated aphin showed significantly mcreased affinity toward
SNAREs compared with non-phosphorylated synaphin. S115A-synaphin treated with CKII did
not show any increase in SNARE binding affinity, suggesting that phosphorylation of Ser-115 is
important for the observed increase of SNARE binding affinity. These findings raise a possibility
that synaphin phosphorylation by CKII may regulate its activity in vive.

P2-027 Kspot, a novel ubiquitin ligase, may control synapse
formation

Hirobumi Tada'?, Hirotaka James Okano'?, Masaki M
Kashima®, Hideyuki Okano'?

'Dept. Physiol., Sch. Med., Keio Univ., Tokyo, Japan, 2CREST-JST, Saitama, Japan, *Div. Mol.
Cell Biol., Med Inst., Bioreg., Kyushu Univ., Fukuoka, Japan, “Dept. Neuropsych., Sch. Med.,
Keio Univ., Tokyo , Japan

3, Keiichi Nakayama?3, Haruo

Ubiquitin-Proteasome system (UPS) of protein degradation has a crucial role in regulating
synaptic structure and function. By controlling the stability, activity and localization of target
proteins, this versatile regulatory system can shape the pattern, activity and plasticity of synaptic
connections. Recently many neurodegenerative disorders have been thought to be caused by
accumulation of harmfu! proteins in the CNS because of malfunction of UPS.We identified a
novel ubiquitin ligase (E3), Kspot as a target molecule of high titer autoantibody produced in a
serum of a panent with stomach cancer, associated with psychiatric symptoms including severe

gene function in and develop of th ic constructs in the feature.

P2-028 Involvement of Rho/Rhotekin pathway in the development
of neural polarity

Hidenori Ito!, Ikuko Iwamoto’, Rika Morishita!, Tomiko Asano!, Koh-Ichi Nagata!

'Department of Molecular Neurobiology, Insti for Devel I R h, Aichi Human
Service Center, Aichi, Japan

The mutations of the genes involved in Rho GTPase regulation and signaling have been found in
patients suffering from various neuropsychiatric disorders. Rhotekin has been identified as an
effector of small GTPase Rho but its function is almost unknown. To clarify the physiological
function of Rhotekin, we performed yeast two-hybrid screen of human heart cDNA library with
Rhotekin as bait and identified PIST (PDZ domain protein interacting specifically with TC10) as
a binding partner. The interaction of Rhotekin with PIST was confirmed by co-sedimentation and
immunoprecipitation assays. The binding was inhibited by activated versions of Rho proteins.

The C-terminal SPV motif of Rhotekin exhibited binding to the PDZ domain of PIST. Based on
the western blot analyses with a specific antibody, PIST was most likely to consist of at least three

and ia.Kspot is strongly and exclusively exp d in the
nervous system and is highly conserved throughout species. In this study we demonstrated that
Kspot interacts with Skpl and Cull as E3 and mediated ubiquitination of cellular proteins.
Moreover we have identified Kspot binding proteins by biochemical purification. More recently
Kspot homologue, FSN-1, was reported to control presynaptic differentiation in C. elegans. We
predict that Kspot may have a similar function as that of FSN-1 and the analysis of Kspot function
may also explain the pathophysiology of certain type of psychiatric disorders associated with
malignancy.

plicing variants, of which expression levels were different in rat brain of various developmental
stages. Immunofluorescence analyses revealed the partial co-localization of PIST and Rhotekin at
synapse of rat primary hippocampal neuron. Since there are some structural similarities between
synaptic junction of neuron and adherens junction of epithelial cell, we also determined the
distribution of Rhotekin and PIST in an epithelial cell line, Madine Darby Canine Kidney
(MDCK) cells. Rhotekin and PIST were found at the Golgi-apparatus in growing fibroblast-like
MDCK cells while they were observed at regions of cell-cell contact in fully polarized cells.
Moreover, PIST and Rhotekin were recruited to the cell-cell contact sites upon initiation of

lcium-d d 1li-cell adh These results suggest that Rhotekin and PIST may play
roles in the development and/or maintenance of neural and epithelial polarity.




P2-029 Identification and characterization of 8 CaM kinase Ii
promoter binding protein

Nagahiro Ochiai', Shuji Masumoto!, Takumi Sakurada!, Yoshiyuki Yoshimura', Suguru
Yamauchi!

Grad School of Phar ical Sci

The University of Tokushima, Tokushima, Japan

Although Ca ?*/calmodulin-dependent protein kinase Il (CaM kinase 11} is an ubiquitous
multifunctional Ser/Thr kinase, it is of particular importance in the central nervous system (CNS).
While little is known about their unique physiological roles or substrate specificity, several
studies have described discrete expression patterns for each of the CaM kinase II isoforms. The
gene for the o and B isoforms is expressed almost exclusively in the nervous system.
Previously, we analyzed the promoter activity of the « and 8 gene using neuroblastomas, as
well as non-neuronal cell lines, and neuronal cell type-specific promoter activity was found in the
5'-upstream region. In the present study, to understand the neuronal cell type-specific expression
of CaM kinase 11, we investigated binding proteins that specifically activated the promoter of 3
CaM kinase [I gene. The protein that bound the promoter sequence was found in rat brain
nuclear extract by electrophoretic mobility shift assay. Then, we purified the promoter binding
protein using DEAE-cellulose, ammonium sulfate fractionation, gel filtration, and polyacrylamide
gel electrophoresis. The binding protein has molecular mass of about 150 kDa. To investigate
the effect of the binding protein on the promoter activity, the cDNA was prepared by RT-PCR
from poly(A) 2*RNA of cerebellum. The cDNA was expressed with a luciferase reporter gene
containing 2 neuronal cell type-specific promoter of 8 CaM kinase II in neuronal cells. The
promoter activity of $ CaM kinase II was enhanced in neuronal cells by the binding protein.
These results indicated that the binding protein was one of the proteins regulating promoter
activity of 8 CaM kinase II.

P2-031 Leucine enhances p70S6K signals in cortical neurons
Yuta Ishizuka!, Hiroyuki Nawa', Nobuyuki Takei'

Department of Molecular Neurobiology, Brain Research Institute, Niigata University
Recent studies strongly suggest that several biochemical signali d couple
neur and neurotrophin receptors to translational regulatory factors in protein synthesis-
dependent forms of synaptic plasticity and memory. We have reported that brain-derived
neurotrophic factor enhanced the translation y in a | target of rapamyci
(mTOR)-dependent manner. We examine the another molecules which stimulate neuronal
translation. In proliferating cells, the branched-chain amino acids (BCCAs) have the unique
ability to initiate signal transducution pathways that modulate protein synthesis through the
activation of the translation initiation. Thus, the biochemical action of BCAAs on translational
machinery was investigated in CNS neurons. Among the amino acids tested, leucine showed the
most potent effect. The addition of leucine induced phosporylation of p70S6K together with the
increase of its kinase activity in cortical neurons. Leucine also induced the phosphorylation of
ribosomal protein S6, a substrate of p70S6K. These p were all inhibited by the

with rapamycin, a specific inhibitor of mTOR. Therefore, leucine regulates p70S6K activity in a
mTOR-dependent manner and possibly controls basal translation in neurons.

P2-033 The signal cascade stimulated by the neural activity-
regulated adhesion molecule Arcadlin

Hiroko Sugiura', Shin Yasuda!, Ko Okamura?, Kyoko Suzuki', Takako Takemiya', Hidekazu
Tanaka?, Naomasa MikiZ, Kanato Yamagata'

IDepartment of Neurophar logy, Tokyo Metropolitan Institute for N Tokyo,
Japan, ZDepzmment of Parmacology, Osaka University Graduate School of Medicine, Osaka,
Japan

Arcadlin is rapidly and transiently induced in hippocampal neurons by synaptic activity. The
extracellular (EC) domain of Arcadlin consists of six cadherin repeats, and its cytoplasmic region
interacts with TAQ2 kinase that is the most upstream kinase of p38 MAP kinase signaling
pathway. We previously reported the homophilic interaction between EC domains of Arcadlin
induced p38 MAPK phosphorylation and an internalization of Arcadlin protein in HEK293T cells.

In this study, we tried to clarify the target protein phosphorylated by p38 MAPK. As we
observed an activated p38 MAPK was distributed close to the plasma membrane, we assumed that
p38 MAPK might phosphorylate TAO2 kinase, which then induces Arcadlin internalization. We
found that GST-TAO2 fusion protein was phosphorylated by an immunoprecipitated p38 MAPK
in vitro. We further determined one of the amino acids phosphorylated by p38 MAPK was in the
C-terminal region of TAO2. Then, we changed this serine residue to alanine, and expressed the
mutated TAO2 and arcadlin in HEK293T cells. An addition of Arcadlin EC domain protein
induced a phosphorylation of p38 MAPK, but not an endocytosis of Arcadlin in mutant TAO2-
expressing cells. These results suggest that a homophilic interaction between Arcadlin ECs
induces an activation of p38 MAPK, which in tun phosphorylates the C-terminal region of TA02,
resulting in an endocytosis of Arcadlin and TAO2. We are currently studying the effect of this
mutation on the functional interaction between Arcadlin and TAO2 using fluorescence resonance
energy transfer (FRET).

P2-030 Phosphorylation of synapsin | by Ca?/calmodulin-
dependent protein kinase Il in hypothatlamic GT1-7 neurons

Hideyuki Yamamoto', Yukari Hiragami!, Masahiro Kawahara?, Yasuharu Sasaki’

!Department of Molecular Pharmacology, Graduate School of Medical Sciences, Kumamoto
University, Kumamoto, Japan, 2Department of Analytical Chemistry, School of Pharmaceutical
Sciences, Kyusyu University of Health and Welfare, Miyazaki, Japan, 3Department of
Pharmacology, School of Pharmaceutical Sciences, Kitasato University

There is substantial evidence that Ca®*/calmodulin-dependent protein kinase It (CaM kinase 11) is
involved in glutamate release from neurons via phosphorylation of synapsin I. However, it is not
clear at present whether or not CaM kinase II is involved in release of neuropeptides in brain.
Gonadotropin-releasing hormone (GnRH) is released from hypothalamic neurons to stimulate
pituitary gonadotropin secretion and to exert autocrine effects on the GnRH release. In the present
study, we identified CaM kinase II and synapsin [ in hypothalamic GnRH g (GT1-
7 cells). Immunoblot analysis indicated that CaM kinase Il and synapsin I were expressed in the
cells and that a major isoform of CaM kinase Il was & 2. Treatment of the cells with GnRH
increased phosphorylation of synapsin 1 at serines 566 and 603, which are major in vitro
phosphorylation sites by CaM kinase 1. The phosphorylation of synapsin I was increased in the
cells which were stably transfected with CaM kinase 1l cDNA. Immunostaining of the cells
indicated that CaM kinase 1I and synapsin | were localized in neuronal soma but not in neuritis.
These results may suggest that phosphorylation of synapsin 1 by CaM kinase 11 is involved in
GnRH-induced GnRH release in hypothalamic neurons.

P2-032 Activation of latent cyclin-dependent kinase 5 (Cdk5)-p35
complexes by membrane dissociation

Zhu Ying-Shan!, Taro Saito!, Akiko Asada’, Shin-Ichi Hisanaga'

IThe Department of Biological Sciences, Graduate School of Science, Tokyo Metropolitan
University, Tokyo, Japan

Cyclin-dependent kinase 5 (CdkS5) is a Ser/Thr kinase of increasingly recognized importance in a
large number of fields, ranging from neuronal migration to synaptic plasticity and

ion. H T, little is known about its mechamsm of activation beyond its
requirement for binding to p35 or p39. We have ined ions as one method
of regulating the CdkS-p35 complex. The kinase activity of Cdk5-p35 is low when it is bound to
membranes. The Cdk5-p35 found in rat brain extract associates with membranes in two ways.
Approximately 75% of complexes associate with membranes via ionic interactions only, and the
remaining 25% associate with membranes via ionic interactions together with lipidic interactions.
Solubilization with detergent or high-salt solution activates CdkS-p35 several fold, and this
activation is reversible. Therefore, membrane interactions represent a novel mechanism for the
regulation of Cdk5-p35 kinase activity.

P2-034 Possible induction of hypoglycemic neuronal death by
reduction of phospholipase C- 81 and - 11

Taichi Kakuda', Kazuki Nagasawa!, Kyoko Ichimi!, Yutaka Kawakita!, Katsuhito Nagai',
Sadaki Fijimoto!

!Department of Environmental Biochemistry, Kyoto Pharmaceutical University, Kyoto, Japan

Severe hypoglycemia causes neuronal loss, but the detailed mechanism of hypoglycemic neuronal
death remains unclear, though the excessive activation of poly(ADP-ribose)polymerase-1 (PARP-
1) is involved in the death. Recently, phospholipase C (PLC)- 1 and - v | have been reported to
protect neurons from oxidative stress, and to play an important role in neuronal survival and
death. We also showed that the overstimulation of NMDA receptor results in the reduction of
protein level of PLC- 1 and - v 1, following neuronal death. In this study, we investigated the
mechanism of hypoglycemic neurotoxicity, focusing on PLC- 81 and - v i, using primary
cultured rat cortical neurons. Expression level of protein was assessed by western blot analysis
and immunofluorescence. Neurona! viability was assessed by MTT method. Glucose deprivation
caused significant neuronal death in a time-dependent manner, and induced the accumulations of
poly(ADP-ribose) (PAR) and nitrotyrosine, a metabolite by PARP-1 and an oxidative stress
maker, respectively. The almost of glucose deprivation-induced | death and 1

of nitrotyrosine were suppressed by MK-801, a NMDA receptor antagonist, confirmed that the
stimulation of NMDA receptor was involved. However, 3-aminobenzamide, an inhibitor of PARP-
1, had no effect on the accumulation of nitrotyrosine, although the inhibitor prevented the increase
of PAR. Furthermore, the reduction of expression level of PLC- 81 and - y1 by glucose
deprivation was observed in neurons. Thus, it was indicated that glucose deprivation caused the
enhancement of vulnerability against oxidative stress through the reductions of PLC- 81 and - v
1, in addition to excessive activation of PARP-1.
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P2-035 Characterization of the dimerization mechanism of
ROCKII

Munehiro Miyamoto!, Yasuhito Naito!, Yasuharu Sasaki!

'Lab. pharmacology, Sch. Pharmac. Sci, kitasato Univ, Tokyo, Japan

The small GTPase RhoA is i llular signali lecule that 1 the rear of
cytoskeleton.. One of the most important downstream targets of activated RhoA is the Rho-
associated coiled-coil-containing protein kinase (ROCK), which is known to the existence of
isoforms, ROCKI and ROCKII. ROCKI is ubiquitously expressed except in the brain and muscle,
whereas ROCKII is expressed in the brain. This indicates the importance of the Rho/ROCKII
signaling pathway in the central nervous system. ROCK consists of N-terminal catalytic domain,
coiled-coil region that contain the Rho binding motif, and pleckstrin homology (PH) domain. The
C-terminal region negatively regulates its kinase activity, and GTP-bound Rho interaction
between Rho binding domain generally results in disruption of this intramolecutar inhibition.
Recently it has been demonstrated the ROCKI has oligomerization state that play a crucial role in
not the ROCK activity but the substrate binding of ROCK. The amino acid segments from 47-78
and 379-415 are shown to be necessary to maintain the dimeric ROCKI structure. However, the
enzymanc propemes and regulatory region of ROCKII is not determined. In this study, to

the v 1 of ROCKIL, recombinant ROCKII was expressed and purified
with baculovirus/Sf9 system or from E.coli. When treated with the cross-linking reagent, the full
length ROCKII migrated as dimmer in SDS-PAGE, while the enzyme from E.coli were

P2-036 Cdk5/p39 is a labile complex dissociated by detergent
with a comparable kinase activity with Cdk5/p35

Shin-Ichi Hisanaga‘, Mari Yamada', Yutaka Sato!, Akio Sekigawal, Yuko Hamazumi', Akiko
Asada!, Taro Saito!

!Department of Biiological Sciences, Tokyo Metropolitan University, Tokyo, Japan

Cyclin-dependent kinase 5 (Cdk5) is a Pro-directed Ser/Thr kinase playing important roles in
various neuronal activities including neuronal migration during brain development, synaptic
activity and neuronal cel! death. CdkS is activated by iation with a neuron-specific activator,
P35 or its isoform p39. In contrast to Cdk5/p35, which kinase activity has been studied well, little
is known about Cdk5/p39. We investigated the stability and kinase activity of CdkS5p39,
comparing to Cdk5-p35. Kinase active Cdk5/p39 was not isolated from rat brain extracts or the
extract of HEK293 cell expressing CdkS and p39 by immunoprecipitation under conditions where
active Cdk5/p35 could be prepared. p39 dissociated from CdkS in the presence of detergent,
indicated that p39 has a lower binding affinity for Cdk5 than p35. We developed the method for
purification of Cdk5/p35 from the extract of Sf9 cells infected with baculovirus encoding Cdk5
and p39. Purified Cdk5/p39 showed the similar substrate specificity to Cdk5/p35 but the opposite
sensitivity to detergent. Cdk5/p39 was inactivated by Triton X-100, while Cdk5/p35 was
activated. Using an N-terminal-truncation fragment of p35 and p39, whose amino acid sequences
are dlfferem from each other, we studied a role of the N-terminal domain on the stability of the

H , the N-terminal deletion did not change the stability, as well as substrate

And the latter exhibited much less activity than the former. Furthermore to define the necessary
segments or the amino acids of maintaining the dimeric structure of ROCKII, the various
truncated ROCKII mutants were expressed with baculovirus/Sf9 system. The dimmer formations
and activities of the mutants were analyzed.

P2-037 Structural Insights into Eph/ephrinB-Mediated Reverse
Signaling Network

Jianxing Song', Xiaoyuan Ran!, Minfen Li!, Jingxian Liu'

IDepartments of Biochemistry and Biological Sciences National University of Singapore, 10 Kent
Ridge Crescent, Singapore 119260

Signal transduction through receptor tyrosine kinases plays an essential role in the development of
multicellular organi The Eph tyrosine kinases and their ligand ephrins have been
implicated to function at the interface between pattern formatlon and morphogenesis, a critical
step for neural develop and morph Eph ptors and ephrins transmit
signals bidirectionally ("forward" or "reverse”). In other words, the same Eph and ephrin proteins
can ecither send or receive signals, all depending on the developmental context. Recently,
Eph/ephrinB-mediated signaling networks have been found to be involved in learning and
memory formation, neuronal ion, pain pre ing, and tumori; In this regard, the
cytoplasmic domain of ephrinB plays a pivotal role in initiating reverse signaling networks which
regulate neuronal and cancer development by interacting with a series of intracellular protein
partners. One research focus in my laboratory is to gain structural insight as well as to design
mimetic targeting the ephrinB-mediated reverse signaling network by use of NMR spectroscopy
and other biochemical & biophysical methods. In the current report we will present: 1)
Determination of the NMR structure and dynamics of the functional ephrinB subdomain. 2)
Molecular mechanism by which Tyr-phosphorylation abolished the well-packed ephrinB -hairpin
structure but initiated the binding of the ephrinB cytoplasmic domain to the Nck2 SH2 domain. 3)
Determination of the NMR structure of the Nck2 SH2 domain and insights into the structural
basis for the diverse binding with phosphorylated ephrinBs. 4) Possible cross-communication with
other signaling network.

P2-039 Differential expression of the GTP cyclohydrolase | gene
by two promoters in Drosophila melanogaster

Jaegoo Byun', Jaeseung Yoon', Kwanghee Baek!

IGraduate School of Biotechnology, Kyung Hee University

GTP cyclohydrolase 1 (GTP CHI) is the enzyme which catalyzes the rate-limiting step in the
biosynthesis pathway of tetrahydrobiopterin (BH4), which function as a cofactor in the various
redox reaction. It has been known that two kinds of differentially spticed transcripts for GTP CHI
are produced from two promoters, head-specific promoter and constitutive promoter. We have
analyzed the 5'-flanking region of the two promoters for Drosophila GTP CHI gene. From the
transient transfection experiment, we found the minimal 5'-flanking region of the head-specific
promoter and constitutive promoter required for the efficient expression of GTP CHI are located
between -96 ~ +31, and -77 ~ +35, respectively. We have also cloned and sequenced the promoter
region of GTP CHI gene in Drosophila virillis. From the comparison of the promoter sequences
of the GTP CHI gene in two species, we find the conserved sequences, which may be important
for the GTP CHI gene expression in Drosophil I . The t ic fly was constructed
using the head-specific or constitutive GTP CHI promoter-lacZ fusion plasmid to analyze their
differential expression during fly development in vivo. The head-specific promoter is active in the
late pupae and adult, while the constitutive promoter is highly active in embry stage. [Supported
by the Neurobiology Research Program from the Korean Ministry of Science and Technology]

spemﬁcny, of respectlve CdkSs. These results provide a method to study Cdk5/p39 in future and
suggest that Cdk5/p39 activity is regulated in neurons by reversible complex formation, different
from Cdk5/p35 that is regulated by synthesis and degradation of p35.

P2-038 Role of C-terminus of PKC 7 in tissue-specific
translocation and regulation

Yeong Sui Sum', Tan Bee Jen!, Duan Wei'

'Department of Biochemistry, Faculty of Medicine, National University of Singapore, 8 Medical
Drive, Singapore 117597

Protein kinase C (PKC) is a phospholipids dependent serine/tt protein kinase with 10
isozymes that are divided into three subfamilies based on their sequence homology and sensitivity
to activators. They play important roles in various cellular signali ductions, including the
regulation of synaptic plasticity and memory, neurotransmitter release and Pb-induced neuronal
toxicity. Despite its ubiquitous expression in various tissues, the central nervous system contains
several unique PKCs, particularly the v -subspecies of PKC (PKC v ) that only present in the
central nervous system. We investigated the role of highly variable VS domain of PKC v in TPA-

diated translocation. Deletion of PKC v that have various length of the V5 domain
were constructed and their catalytic activity was analyzed. The PKC vy - A680 mutant that has
the hydrophobic motif and turn motif intact could not be activated by TPA or protamine sulphate
and displayed aberrant membrane translocation pattern when stimulated with TPA. The
implication of our findings in the treatment of disorders in the central nervous system will be
discussed.

P2-040 Functions of protein phosphorylations in Drosophila

photoreceptors

Sunji Lee!, Eunsung Lee!, Hyunjoo Kim', Jeyoun Jang!, Eunju Kim', Kwanghee Baek',
Jaeseung Yoon'

Graduate School of Biotechnology, Kyung Hee University

The functions of transient receptor p ial (TRP) calci ion ch 1, the major plasma
membrane calci h 1 in Drosophila photoreceptor, have been known to be regulated by
phosphorylation. A growing body of evidence suggests that there are more than one protein
kinase C (PKC) functioning in Drosophila visual system. However, inactivation no afterpotential
C (INAC) PKC is the only one so far identified to function in Drosophila visual system. We have
identified a new PKC functioning in Drosophila visual system. We isolated two P-element
insertion lines for this gene and found that one of these are homozygous lethal while the other is
homozygous viable. The lethal line turned out to have a P-element insertion in exon region and
the viable line had P-element insertion in intron region of the gene. Electroretinogram (ERG)
analysis of the viable line showed weak TRP mutant phenotype, suggesting that the TRP calcium
channel is not functioning properly in this mutant. Northem analysis showed about four times
less expression in the mutant than in the wild type. Precise excision of the P-element from this
mutant reverts the mutant phenotypes back to wild type. We also knocked out the functions of
mitochondria in the photoreceptors for providing the anoxia conditions and found that the flies in
anoxia conditions have similar phenotypes to those of the mutants with P-element insertion in
PKC gene. Supported by the Neurobiology Research Program from the Korean Ministry of
Science and Technology.




P2-041 Involvement of P2X4 receptor in ATP-induced chemotaxis
of microglia

Keiko Ohsawa!, Yasuhiro Irino!, Yasuko Nakamura!, Chihiro Akazawa', Kazuhide Inoue?,
Shinichi Kohsaka!

!Department of Neurochemistry, National Institute of Neuroscience, Tokyo, Japan, 2Department
of Medico-Pharmaceutical Sciences Pharmacology, Graduate School of Pharmaceutical Sciences,
Kyushu University, Fukuoka, Japan

Extracellular ATP is known to regulate physiological functions of microglia through various types
of ATP receptors which consist of ionotropic P2X receptors (P2XRs) and G-protein coupled P2Y
receptors (P2YRs). We have previously shown that ATP induced membrane ruffling and
chemotaxis of microglia and suggested that these effects were mediated by P2Y12R. We report
here that P2X4R is also involved in ATP-induced chemotaxis of microghia.

To determine whether phosphatidylinositol 3-kinase (PI3K) pathway participates in the regulation
of ATP-induced microglial chemotaxis, we examined the effect of PI3K inhibi i}

P2-042 ER membrane binding domain of kinectin
Itaru Toyoshima!, Erika Abe’, Satoshi Okawa!, Masashiro Sugawara, Sumio W be!
Department of Neurclogy, Akita University School of Medicine, Akita, Japan

Background: Kinectin had been found as kinesin binding protein on endoplasmic reticulum (ER).
Membrane insertion portion was identified in the end of N-terminus but specific localization
domain was obscure and was thought to require the half of the molecule. We reported that initial
40 amino acid of kinectin is enough for distributing on ER in this meeting of the last year.
Methods: We newly cloned a full length kinectin from human brain. Truncated constructs of N-
terminus region were made connecting with green fluorescence protein (GFP) to visualize in Cos7
cells. Results: 7-31 amino acids (7-3 Lkinectin-GFP) were enough for localize on ER in reticular
pattern, whereas 7-25kinectin-GFP, 1-25 kinectin-GFP distributed evenly in the cytoplasm. The
reticular pattern was identical with ER marker but vague with Golgi marker (Clontech). Inversion
of the direction of 7-31kinectin-GFP was attempted by the change of GFP from N type to C type,

lted in that most of 7-31kinectin-GFP did not distribute on ER with some exception.

S, WOr

and LY294002, on ATP-stimulated microglia using Dunn chemotaxis chamber. PI3K inhibitors
prevented the chemotaxis. Phosphorylation of Akt, which is known to be a downstream target of
PI3K pathway, was increased by ATP stimulation in a time-dependent manner. The Akt
phosphorylation was reduced by chelating extracellular calcium. These results indicate that
activation of PI3K pathway is important for ATP-induced microglial chemotaxis and suggest a
possibility that ionotropic P2XR may regulate the microglial chemotaxis by affecting PI3K
pathway. Therefore, we examined the effect of P2XRs antagonists on ATP-induced microglial
chemotaxis. P2X14Rs antagonist TNP-ATP had inhibitory effect, while both P2X1, 2, 3, 5, 7Rs
antagonist PPADS and P2X7R antagonist BBG had no effect. We constructed expression plasmids
of short hairpin RNA specific for P2X4R gene (shP2X4) and examined the chemotaxis of
microglia transduced with shP2X4 by using lentivirus system. Suppression of P2X4R expression
reduced the chemotaxis of the microglia. These results strongly suggest that ATP-induced
microglial chemotaxis is mediated by P2X4R in additon to P2Y12R.

P2-043 Roles of Lasp-family protein and Fascin in actin bundie
formation and elongation in filopodia at neuronal growth cone
Shigeaki Miyamoto!, Hiroyuki Nakagawa!, Asako TerasakiZ, Kazuyo Ohashi?

!Department of Bioscience and Bicinformatics, Kyushu Institute of Technology, lizuka, Fukuoka,
Japan, 2Department of Biology, Faculty of Science, Chiba University, Chiba, Japan

Neuronal cells extend the growth cones forming lamellipodia and filopodia in response to the
external guidance factors. The reorganization of actin cytoskeleton is thought to supply the
mechanical forces to extend these protrusions in the same manner as motile cells, but the detailed
molecular mechanism is still unclear. We have studied the molecular mechanisms that mediate the
transfer of cell signals to the actin cytoskeleton, implicating the roles of WAVEs. Next, we aimed
to explore the molecular mechanisms of actin bundie formation and its elongation in filopodi:

Conclusion: Membrane binding of kinectin requires amino acid number 7-31 to localize on ER in
the proper direction.

P2-044 Different contribution of N-shc and Sck adaptor proteins
to reorganization of actin cytoskeleton

Kozo Akino!, Toshifumi Imaizumi!, Kazuko Onga', Yoko Yamaguchi!, Nozomu Mori!
!Department of Anatomy, Nagasaki University, School of Medicine, Nagasaki, Japan

Shc is an adaptor protein which plays key roles in phosphotyrosine signal transduction
pathways.N-Shc/SheC and Sck/SheB, both of which are mainly expressed in nervous system, are
recently discovered homologues of she protein. Although their different tissue expression profiles
were impressive, specific features of adaptor functions of two closely-related shc homologues
remain largely unknown. Shc appears to contribute to integrin MAPK activation and to organize
cytoskeletal rear in r tular matrix. In this study, we examined
functional diffe among Shc family members as regulator/modulators of cytoskeleton of N-

to extr
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We induced the growth cones in NG108 cell lines and analyzed the molecular mechanisms of
actin bundle formation and elongation in filopodia. We found a novel Lasp-family protein, Lasp-1
and Lasp-2( LIM and SH3 protein 1,2 } localized to the actin bundle in filopodia similar to fascin.
To clarify their roles, these proteins were tagged with fluorescent proteins for live cell
observation. After photobleaching the growth cone co-expressing fl p tagged with
actin and fascin, the fluorescence from actin was recovered from the tips in the filopodium and
lamellipodium, on the contrary, that from fascin gradually recovered to the anterograde direction
on the same actin filament in bundle. Both Jasp family proteins showed similar behavior to fascin.
These results indicate that fascin and lasp family proteins interact with actin filaments by non-
covalent bond and would stabilize them on the process of elongation, following the actin filament
polymerization initiated by the tip comlex.

P2-045 Search for the proteins which interact with N-terminal 126
amino acids of MAP1B: The new site of tubulin interaction

Fujiya Gomi', Yoko Uchida!

'Gene Expression RG, Tokyo Metropolitan Institute of Gerontology

Previously we reported overexpression of MAPIB containing N-terminal 126 amino acids
promoted neuronal death.To reveal the mechanism of MAPIB N-terminal induced neuronal
death, we searched for the proteins that interact with N-terminal of MAPIB by two-hybrid
system.Alpha-tubulin was found to interact with MAPIB N-terminal and their in vitro interaction
was proved with pull-down assay. The interaction of tubulin and MAP1B N-terminal has not yet
been reported. 3 -tubulin was also found to interact with MAP1B N-terminal, but interaction of
8 1l tubulin and MAPIB N-terminal was very weak.To investigate the effect of MAPIB
containing N-terminal and lacking N-terminal, they were transfected in COS7 cells.There were
much proportion of round formed cells in N-terminal MAPIB transfected than in N-
terminal lacking MAP1B transfected. There might be some interference in interaction between
MAPIB and tubulin in cells express more MAPIB containing N-terminal.

she/Sck-transfected NG108-15 cells and human Mesenchymal Stem Cells(hMSCs).Electron-
microscopic analysis and phalloidin staining showed the different morphological changes of actin
cytoskeleton of both cultured cells. Especially in NG108-15 cells, Sck enhanced lamellipodium
formation with filopodia with statistical significance compared with enhancement by Shc or N-
she. Next, we established and show the characterization of mesenchymal stem cells derived from
the mice iacking either SCK or N-shc.

P2-046 Molecular and functional characterization of a Na*-
independent choline transporter in rat astrocytes

Masato Inazu', Hiroshi Takeda!, Teruhiko Matsumiya'

!Department of Pharmacology, Tokyo Medical University, Tokyo, Japan

In this study, we examined the molecular and functional characterization of choline uptake into
cultured rat cortical astrocytes. Choline uptake into astrocytes showed little dependence on
ex Ilular Na*. Na‘-independent choline uptake was saturable, and mediated by a single
transport system with an app Michaelis-Ment of 357 uM and a maximal
velocity of 49.1 pmol/mg protein/min. Choline uptake was significantly decreased by acidification
of the ex 1lul dium and by t depolarization. Na*-independent choline uptake
was inhibited by unlabeled choline, acetylcholine and the choline analogue hemicholinium-3. The
prototypical organic cation TEA and other n-tetraalkylammonium compound such as TBA and
THA inhibited Na*-independent choline uptake. Various organic cations also interacted with the
Na*-independent choline transport system. Corticosterone and 17 8 -estradiol, known inhibitors of
organic cation transporter 3 (OCT3), did not cause any significant inhibition. RT-PCR
demonstrated that astrocytes expressed low levels of OCT1, OCT2 and OCT3 mRNA, but the
functional characteristics of choline uptake are very different from the known properties of these
OCTs. The high-affinity Na*-dependent choline transporter CHTI is not expressed in astrocytes
as evidenced by RT-PCR. Furthermore, mRNA for choline transporter-like protein 1 (CTLI1) and
its splice variants CTL1a and CTL1b was expressed in rat astrocytes, and the inhibition of CTL1
expression by RNA interference completely inhibited Na*-independent choline uptake. We
conclude that rat astrocytes express an intermediate-affinity Na*-independent choline transport
system. This system seems to occur through a CTLI and is responsible for the uptake of choline
and organic cations in these cells.
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P2-047 Neuronal expressions and molecular properties of brain
acyl-CoA hydrolase isoforms

Mitsuhiro Takagi!, Takayuki Ohtome!, Motoyoshi Nomizu', Junji Yamada'

'Laboratory of Clinical Biochemistry, Tokyo University of Pharmacy and Life Science, Tokyo,
Japan

Acyl-CoAs are not only primary substrates for fatty acid d dation and lipid synth but also
proposed to affect various cetlular mechanisms and functions, including ion fluxes, membrane
trafficking, and gene expression. Long-chain acyl-CoAs were also reported to play a role in
synaptic vesicle formation and long-term p iation in the h p Thus, any factors
affecting the acyl-CoAs levels would impact cellular functions. A brain long-chain acyl-CoA
hydrolase (BACH) is widely distributed in the brain and mainly responsible for catalytic activity
in the tissue. Here we report the expressions and molecular properties of two BACH isoforms, 43-
and 50-kDa BACHs, in the mouse brain. Primer extension analysis showed that the 43- and 50-
kDa BACHs are generated from distinct mRNA transcribed by alternative use of transcription
start sites on the BACH gene. The molecular properties of 43- and 50-kDa BACHs were almost
the same in palmitoyl-CoA hydrolyzing activity, protein stability, and cellular distribution into
cytosol. The level of 43-kDa BACH expression in the mouse brain during development was
higher than that of 50-kDa BACH, suggesting that 43-kDa BACH is a major BACH species in the
mouse brain. Immunoblotting showed that the change in 43-kDa BACH expression during brain
development corresponded to that of the palmitoy!- CoA hydro]yzmg actrvrty and microtubule-
associated protein 2 (MAP2) expressi In additi y showed that cells
expressing BACHs almost coincided with cells committed to the neuronal lineage, which
expressed MAP2, but not nestin. Therefore, BACHs, particularly 43-kDa BACH, may play some
roles iated with 1 1 and fu regulated by intracellular acyl-CoAs.

P2-049 Serotonin-induced excitotoxicity in rat motoneurons
Makoto Miyazaki!, Fumiko Hamano!, Naoko Tomimatsu!, Fumihiko Kanai!, Masao Omata!,
Yoshihiro Arakawa'

IClinical Research Center, University of Tokyo Hospital, Tokyo, Japan

Amyotrophrc lateral sclerosis (ALS) is a progressive, fatal disease caused by selective

of . The pathog of ALS has not been fully clarified but an
irlvolvement of idation/ diated d: has been
suggested. The development of the drugs that prevent these toxic mechanisms has not been so far
succeeded. Riluzole, titled as a glutamate release inhibitor, is the only drug approved for ALS.
However, its effect is quite marginal. Serotonin (SHT) and gl are
physiologically known itatory input for spinal motoneurons, but little is known about the
involvement of SHT in the path is of ALS. Therefore, we tested the SHT excitotoxicity
using the pure culture of rat motoneurons. The toxicities were evaluated by the survival rate after
3 days in culture. SHT showed toxicity dose-dependently with the EC50 of 50 u M. The toxicity
was parable to that of gh or even more. Both a 5-HT1A selective antagonist NAN-190
and a 5-HT2A selective antagonist MDL-11939 could block the toxicity of SHT, suggesting the
both receptors are involved in the toxicity. These findings suggest that serotonin might be
involved in the pathogenesis of ALS, and 5-HT1A antagonists or 5-HT2A antagonists may be
useful for the treatment of ALS.
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P2-051 Regulation of neuronal differentiation by NMDA signals in
neural progenitor celis in vitro

Masanori Yoneyama', Yukio Yoneda?

Department of Pharmacology, Faculty of Phar ical Sci S University, Osaka,
Japan 2Laboratory of Mofecular Pharmacology, Graduate School of Natural Science and

T logy, K University, Ishik , Japan

h

P2-048 Effects of activation by LPS on glutamine transporter
expressed in cultured cortical astrocytes

Masato Ogura!, Satomi Kimura!, Katsura Takano!, Noritaka Nakamichi', Yukio Yoneda!

ILab. Mol. Pharmacol., Kanazawa Univ. Grad. Sch. Nat. Sci. Tech., Kanazawa, Ishikawa 920-
1192, Japan

In the mammalian central nervous system, the excitatory amino acid neurotransmitter glutamate is
supposed to be recycled hrough the gl (Gln)/gl cycle that involves different
porters includi y amino acid transporters, vesicular glutamate transporters and Gin
transporter (GInT) belongmg to the system A transporter family. In addition to this prevailing
scheme, we have previously shown possible functional expression of GInT by cultured rat
neocortical astrocytes. In this study, we have attempted to elucidate effects of activation by
lipopolysaccharide (LPS), which is one of bacterial endotoxins often used for stimulation of
microglia as well as astrocytes, on GInT expressed in cultured neocortical astrocytes. Cultured
astrocytes from neocortex were exposed to LPS at different concentrations from 0.001 to 10 u
g/mL for 24 h. The exposure to LPS significantly induced NO2 lation in culture medi
in a concentration-dependent manner when determined by the fluorescent assay using a DAN
reagent. Semi-quantitative RT-PCR analysis revealed that the exposure to LPS at 10 u g/mL for
24 h significantly decreased the expression of mRNA for GInT but not for the other system A
transporter ATA2. This decrease was seen in cultured astrocytes exposed to LPS for longer than
12 h but not in cuitured neurons from neocortex. Moreover the exposure to LPS srgmﬁcantly
decreased the expression of GInT mRNA with a d in the lation of
[PH]GIn in a concentration-dependent manner at a concentration range of higher than 1 1 g/mL,
without affecting cell viability, in cultured astrocytes. These results suggest that activation by LPS
may negatively modulate the expression and function of GInT in cultured neocortical astrocytes.

P2-050 NMDA-induced MCP-1 production is mediated by the
activation of ERK and JNK MAP kinases and PI3 kinase in the
organotypic cortico-striatal slice culture

Takahiro Katayama', Shuji Kaneko?, M ichi Satoh3, Masabumi Mi i

'Department of Pharmacology, Graduate School of Pharmaceutical Sciences, Hokkaido
University, Sapporo, Japan, ?Department of Molecular Phar logy, G School of
Pharmaceutical Sciences, Kyoto University, Kyoto, Japan, *Nara Institute of Science and
Technology, Ikoma, Japan,

Monocyte chemoattractant protein-1 (MCP-1, CCL2) is a well-defined CC chemokine implicated
in the pathophysiolegy of various brain injuries such as cerebral ischemia, multiple sclerosis and
AIDS dementia. Using organotypic cortico-striatal slice cultures, we previously demonstrated that
NMDA- or ATPy S induced MCP-1 prod mainly in astrocytes, and that ERK
and JNK positively regulated ATP vy S-induced MCP-1 prod while p38 MAP kinase
suppresses it. In this study, we investigated the effects of various protein kinase inhibitors on
NMDA-induced MCP-1 prod in cortico-striatal slice cultures. Slice cultures were prepared
from postnatal day 2-3 Wistar rats and cultured for 10-11 days. First, we checked the effects of
various kinase inhibitors on NMDA-evoked cell injury using propidium iodide fluorescent dye.
All of the kinase inhibitors used in this study had no effects on the cell injury. Next, the effects of
the kinase inhibitors on NMDA-induced MCP-1 production were d using ELISA. MEK
inhibitor PD98059 and JNK inhibitor SP600125 significantly supp d MCP-1 prod
induced by NMDA as in the case of the induction by ATP v S. In addition, P13 kinase inhibitor
LY294002 also inhibited NMDA-induced MCP-1 production. These results indicate that NMDA-
induced MCP-1 production is mediated by the activation of ERK and JNK MAP kinases and PI3
kinase.

P2-052 BK-induced migration of microgtia

Masataka Ifuku’, Wang Bing', Mami Noda!

'Laboratory of Pathophysiology, Graduate School of Pharmaceutical Sciences, Kyushu
University, Fukuoka, Japan

Bradykinin (BK) is produced and acts at the site of injury and inflammation not only in periphery
but also in the brain. Previously, we reported that BK receptor mRNAs were expressed in

In this study, we have evaluated the regulation of proliferation and differentiation gh
activation of N-methyl-D-aspartate (NMDA) receptors in neural progenitor cells prepared from
neocortex of 18-day-old embryonic rats. After cerebral cortex being treated with enzyme solution

glia and BK i d Ca?*-dependent K* currents. However, their cellular function was not
much known yet and also the distinction of B1 and B2 receptors was not elucrdated In the present
study, we tested whether BK induces mig) of mi b of mi

for 1 h, cells were collected from lower layer obtained in 45% percoll density grad

centrifugation, and subsequently cultured in DMEM/F12 medium containing bFGF for 12 days in
vitro (DIV) with a half-medium change every 2 days. In vitro culture of progenitor cells resulted
in the formation of round spheres with immunoreactive to nestin, but not that to MAP-2 and
GFAP, within 12 DIV in the presence of bFGF. Removal of bFGF induced marked expression of
both MAP-2 and GFAP in the cells cultured on 18 DIV. An RT-PCR analysis revealed

constitutive expression of gl bunits in progenitor cells cultured for 0 and 12
DIV. On fluorescence image analysis for determination of intracellular free Ca2+ ions, a brief
expostre to NMDA markedly increased the fluorescence intensity in pheres cuitured for 2

d d tissue plays an important role in regenemnon under pathologrcal condmon in
the central nervous system. Furthermore, we investigated which type of BK receptor was involved
and the mechanism of BK-induced ion was pared to that induced by ATP. Microglial
cells were isolated from the mixed cul of cerel tical cells from p 1 day 3 Wister
rats. Migration of microglia was monitored with time lapse video microscopy. Images were
acquired in 1-min intervals for 1 hour and stored on a computer and analyzed. In the presence of
300nM BK, the total distance of microglial migration for 1 hours was increased 2-fold.
Charybdotoxin (CTX, 0.1 uM), a blocker of large conductance Ca?*-activated K* channels,

letely inhibited BK-i d microglial migration. Similarly, BK-induced migration was

to 6 DIV, but not in those cultured for 8 to 12 DIV. A similarly potent increase was seen in the
fluorescence intensity after brief exposure to NMDA in the ceils differentiated by removal of
bFGF. The increase by NMDA was invariably prevented by MK-801. Moreover, sustained
exposure (10 days from 2 to 12 DIV) to NMDA led to not only profound inhibition of the

formation of neurospheres on 12 DIV, but also to facilitation of diffe i of pheres in
the absence of bFGF. These results suggest that NMDA signals may play crucial roles for
of neural p cells to

markedly inhibited by B antagonist. However B2 antagonist did not affect the BK-induced
migration. BK-induced migration of microglia was not affected by pretreatment with pertussis
toxin (PTX) for 12 hr, while ATP-induced migration was significantly inhibited by PTX. These
results suggest that activation of large conductance Ca?*-activated K* channet was essential for
BK-induced migration of microglia and B1 but not B2 receptor was involved in the BK-induced
migration of microglia.



P2-053 Regulation of mitochondrial gene expression by
glutamate signals in cultured cortical neurons of mice
Chie Sugiyama', Yuhki Nakatani!, Masanari Orita!, Kiyokazu Ogita'

1Department of Pharmacology, Setsunan University, Hirakata, Osaka, Japan,

Glutamate receptor activation is well known to cause an increase in intracellular Ca?* and
mitochondrial depolarization. Mitochondrial injury is induced by a decline in the mitochondrial
RNA transcripts, protein synthesis, and mitochondrial function as well as by mitochondrial DNA
damage. In this study, we evaluated effects of gl exposure on expression of mitochondrial
mRNA (mtRNA) and activity of mitochondrial respiratory chain (MRC) in primary cultured
cortical neurons of mice: Cerebral cortex was dissected in 15 days-old fetal mouse to obtain
neural cells. Cells were cultured under a medium containing 10% FCS for 6 days, followed by
further culture under serum-free medium for 6 days. Cultured cortical neurons (12 D1V) obtained
were exposed to glutamate for 15 min at concentrations of 1 to 500 u M. After being washed,
cells were incubated for 1, 2, 4, 6, 12 and 24 h, to assess viability, expression of mtRNA and
activity of MRC. Cell viability was significantly reduced 24 h after glutamate exposure at the
concentrations of above 10 i M. Glutamate exposure markedly decreased MRC complex [
(rotenone-sensitive NADH dehydrogenase) activity 2 h later, with sustained decrease at least until
24 h. In addition, northern blot analysis revealed that glutamate was effective in inducing a
decrease in the level of NADH-ubiquinone oxidoreductase subunits (ND1 and DN6) mRNA 6 h
after exposure. There results suggest that glutamate signals negatively regulate mitochondrial
gene expression in primary cultured cortical neurons. Glutamate-induced decrease in expression
of mitochondrial gene may be involved in sustained mitochondrial dysfunction to induce neuronal
death.

P2-055 Roles for p21CeIWAF! during oligodendrocyte development
Koji Yachi'?, Hiroyuki Tanaka'2, Masaya Toyama'~?

'Department of Anatomy and Neurc Grad School of Medici
Osaka, Japan, *The 21st Century COE program, Tokyo, Japan

Osaka University,

p21 and p27 are Kip/Cip family members of cell cycle-dependent kinase inhibitors. Both of them
have very important functions during the oligodendrocyte differentiation process. It has been
reported that they have non-overlapping functions during the differentiation of oligodendrocytes.
p27-/- oligadendrocytes cannot withdraw from the cell cycle in an appropriate manner. p21-/-
oligodendrocytes can efficiently exit the cell cycle but cannot differentiate properly. Recently it
has been also reported that p21 is strongly induced during FGF-induced dedifferentiation phase. It
is the interesting point that p2]1 has some roles both in differentiation and in dedifferentiation
phases. We focused on the roles of p21 in developmental process of oligodendrocytes.

P2-057 Increased neurogenesis by lysophosphatidic acid in
neurosphere culture system

Nobuyuki Fukushima!, Ryutaro Moriyama!

IDepartment of Life Science, School of Science and Engineering, Kinki University, Japan

Lysophosphatidic acid (LPA) is an intercetlular lipid mediator that exerts diverse cellular effects
through cell surface LPA receptors (Ipai to Ipa4). Expression of lpal in a neuroepithelial cell
layer of the embryonic cerebral cortex has suggested that LPA signaling plays an important role in
cortical development. Recent studies have revealed that LPA influences neuroepithelial cell
morphologies and stimulates final mitosis, possibly leading to malformation of the mouse cerebral
cortex. Here we examine the mechanisms by which LPA affects neurogenesis using a

P2-054 The first report: Effect of hippocampal cholinergic
neurostimulating peptide precursor protein (HCNP-pp) over-
expression in immature PC12 cells

Kouji Takada!, Noriyuki Matsukawa', Hideka Nakazawa!, Takemori Yamawaki', Kosei Ojika!
Department of Neurology and Neuroscience, Graduates School of Medicine, Nagoya City
University, Nagoya, Japan

HCNP-pp is a unique multifunctional protein. It is not only the precursor of HCNP, but also the
protein itself interacts with several molecules, such as MAP kinase cascade (Raf-1), GRK-2,
serine p hosphatidylethanolamine and ATP, suggesting to involve in the neuronal
growth and memory formation. However, roles of function of HCNP-pp in neuronal cells are not
fully understood. Previously, we have demonstrated that retroviral vector mediated increased
expression of HCNP-pp in the embryonic brain resulted the hippocampal malformation
accompanied with neuronal cell loss and decreases in the level of activated Erk. In this
experiment, we obtained a stable PC12 cell line which was reconstructed by using Complete
Control® inducible mammalian expression system (Stratagene, USA), and investigated the cell
fate after HCNP-pp over-expression by adding ponasterone A (Pon A). Immature PCI2 cells
showed increases of HCNP-pp expression in a time dependent manner following Pon A
administration to the culture medium. However, morphology of the cells was not significantly
changed. These results suggest that the role of function of HCNP-pp varies from immature PC12
cells from mouse developing hippocampal cells in vivo.

P2-056 The requirement of NF k B in p38 MAP kinase activation
linked to the induction of TNF & in LPS-stimulated microglia
Kazuyuki Nakajima!, Yuichi Matsushita!, Miyuki Uesugi', Yoko Tohyama', Shinichi KohsakaZ,
Tadashi Kurihara!

IDept. of bioinformatics, Soka University, Tokyo, Japan, 2National Institute of Neuroscience,
Tokyo, Japan, >Soka University, Tokyo, Japan

Microglia induce a cytotoxic cytokine, tumor necrosis factor alpha (TNF « ), in many pathological
conditions of the brain. However, the molecular mechanism of the induction has not been
accurately understood. In this study, we examined the association of nuclear factor kappa B (NF «
B) activation with the p38 mitogen-activated protein kinase (p38)-dependent TNF  induction in
lipopolysaccharide (LPS)-stimulated microglia. Microglia were prepared according to the method
described previously. When the effect of NF « B inhibitor (SN50) or p38 inhibitor (SB203580)
was ined, the microglia were pr d with the inhibitor for 1h prior to the addition of LPS.
The amount of TNF & secreted to the medium, the activation of NF « B and the activation of p38
were d d by i blotting. LPS-induced TNF o production was found to be suppressed by
the pr with a specific NF « B inhibitor similar to the effect of p38 inhibitor. Since the
activation of NF « B was suggested to be linked to the induction of TNF «, the requirement of NF
kB was examined at the step of MAP kinase activation in LPS-stimulated microglia. The
inhibitor experiments revealed that the activation of p38 is suppressed by the treatment with NF «
B inhibitor, but NF « B activation (I = B degradation and translocation of p65) was not affected by
the treatment with p38 inhibitor. These results suggest that NF « B activation is necessary to the
activation of p38 which is required for the induction of TNF o in LPS-stimulated microglia.
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P2-058 A new splice valiant of neuroglycan C, a CNS-specific
transmembrane chondroitin sulfate proteoglycan

Sachiko Aono!, Yoshihito Tokita!, Kanako Hirano!, Yoshiyuki Kuroda', Keiko Nakanishi!,
Michiru Ida!, Fumiko Matsui!, Atsuhiko Oohira!

Department of Perinatology, Institute for Developmental Research, Aichi Human Service Center,
Kasugai, Japan

Neuroglycan C (NGC) is a membrane-spanning chondroitin sulfate proteoglycan that is
predominantly expressed in the brain. We have reported that three transcripts for NGC splice
variants (NGC-1, -I1, and -III) exist in the human brain. In the present work, we discovered a new
transcript for another splice variant, NGC-1V, in primary cultured neurons derived from the rat

es were
generated by cultivating single cortical cells derived from embryonic day 13 mice for 5 days in
the presence of basic fibroblast growth factor, but without fetal calf serum. When LPA was added
at 1 z M during culture, a marked reduction in neurosphere diameter and a 50% decrease in total
cell number were observed. These effects of LPA were accompanied by increased cell death, but
not decreased cell proliferation. When plated on Cell-tak-coated coverslips and cultured for
further 4 days, neurosphere-derived single cells differentiated into microtubule-associated protein
(MAP) 2-positive neurons (49% of total cells) and myelin basic protein (MBP)-positive
oligodendroglia (24% of total cells). On the other hand, LPA-treated neurospheres produced 69%
neurons and 12% oligodendroglia. Consistent with these data, oligolineage (platelet-derived
growth factor receptor a positive) cell populations were decreased in LPA-treated neurospheres.
These findings suggested that LPA enh i

neurosphere culture system, widely employed in neurodevelopment studies. N }
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hipp pus, but not in primary cultured glial cells. RT-PCR experiments showed that the
transeript for NGC-1V also existed in the human hippocampus. The NGC-IV ¢cDNA comprised
four exons (1, 2, 3, and 6) of the NGC gene, and the deduced NGC-IV protein had the shortest
cytoplasmic domain among four splice variants. To confirm whether NGC-1V is expressed as a
protein in the brain, we made an antibody against the oligopeptide specific to NGC-IV. We could
demonstrate by Western blotting that NGC-IV was really expressed in the rat hippocampus.
These results indicate that NGC-IV is expressed in some neuronal cells in the hippocampus, and
suggest that it plays some roles there.
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P2-059 Fc receptor-positive oligodendrocyte precursor cells in
multiple sclerosis brain: A novel therapeutic target

Jin Nakahara!, Sadakazu Aiso!

!Department of Anatomy, Keio University School of Medicine, Tokyo, Japan

Multiple sclerosis (MS) is a demyelinating disease of central nervous system (CNS) affecting
more than one million people worldwide leading to severe disabilities and decreased quality of
life. Clinical strategy to recover the lost neural functions, or to remyelinate the axons remains to
be developed. Recently to our surprizes, it has become evident that oligodendrocyte precursor
cells (OPCs) are preserved in MS lesions, even in chronic cases. These findings raised a
possibility that it is not the lack of proper cells but rather the lack of differentiation stimuli that
may hinder from remyelination in MS lesions. We have previously demonstrated that

lobulin Fc particularly the common v chain of thém (FcRy), is the key
molecule that promote differentiation of mouse OPCs into myelinating oligodendrocytes both in
vitro and in vivo (Nakahara et al., Dev. Cell (2003)). Although an application of this finding to
MS therapy may be expected, expression of FcRy in human OPCs in MS brains remained
uncertain. In this study, we provide evidences that FcR y is expressed in preserved OPCs in
human MS lesions. Our findings indicate that FcR v would serve as a future therapeutic target
for an effective remyelinating therapy. Also, a possible existence of "microglia-like OPCs" is
discussed.

P2-061 Phgdh hypomorphic mice serve as an animal model of
human genetic serine deficiency

Shigeki Furuya!?, Kazuyuki Yoshida®*, Kazuhisa Sakai’, Yoko Shinoda?, Norihiro Azuma,
Tsutomu Hashikawa?, Yoshio Hirabayashi?

!Bio-Architecture Center, Kyushu University, Fukuoka, Japan, 2RIKEN BSI, Hirabayashi Unit,
Wako, Japan, 3RIKEN BSI, Lab. for Neural Architecture, Wako, Japan, 4Utsunomiya University
VBL, Utsunomiya, Japan, >Dept of Applied Biochemistry, Utsunomiya University, Utsunomiya,
Japan

3-Phosphoglycerate dehydrogenase (Phgdh), an enzyme catalyzing the first step of L-serine
biosynthesis, is expressed predominantly by Radial glia/astrocytic lincage in rodent brain. A null
mutation of Phgdh leads to mid-gestation embryonic lethality associated with severe
neurodevelopmental defects (Yoshida et al, 2004). To investigate the role of Phgdh-dependent
glial L-serine biosynthesis in later stages of neural development, we generate hypomorphic Phgdh
mice that express only ~10% of normal Phgdh mRNA and protein, resulting in decreased free
serine levels that is ~30% of normal. Histological ions reveal that | mutant brain
hibits mild ital mi phaly panied by llen veatricles and hypoplasia of the
cortex, hipp and . Most notably, there are clear defects in the
formation of subcomcal axon tracts, corpus callosum and anterior commissure. These
developmental defects with human serine deficiency (de
Koning et al, 2003). Thus, the Phgdh hypoorphic mutant is an excellent animal model to
investigate a role of glial L-serine biosynthesis in neuronal circuit formation and to define the
neuropathology seen in human serine deficiency.
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P2-063 Structure and activity of brain 2',3"-cyclic-nucleotide 3'-
phosphodiesterase

Tadashi Kurihara!, Chigusa Yoshihara'

!Department of Bioinformatics, Fuculty of Engineering, Soka University, Tokyo, Japan

2'3"-Cycli leotide  3'-phosphodi (CNP) is known as a useful marker for
oligodendrocytes in the central nervous system. When bovine CNP is solubilized by elastase, 236
amino-acid residue fragment (elastase CNP) with full enzyme activity is released (Kurihara et al.
1987 J. Biol. Chem. 262, 3256-3261). In the previous study, we prepared the recombinant protein
corresponding to human elastase CNP and used for the X-ray crystallographic analysis (Sakamoto
et al. 2005 J. Mol. Biol. 346, 789-800). In the present study, we prepared the 13- 14 residue shorter
recombinant proteins and compared their enzyme activity with that of the original recombinant
human elastase CNP. DNA fragments were synthesized by PCR, cloned, and connected to pGEX-
6P-1. The fused proteins were expressed in E. coli BL21(DE), and CNP fragments were then
released by PreScission Protease. Whereas the protein 13-residue shorter from the N-terminus had
enzyme activity comparable with that of the original human elastase CNP, the protein 14-residue
shorter from the C-terminus had remarkably lower enzyme activity. Therefore, the N-terminal 13
residues do not seem essential and the C-terminal 14 residues seem essential for enzyme activity
of human elastase CNP.

P2-060 Analysis of synthesis and uptake of lactate in primary
neuronal and astrocytic culture cells using 13C-NMR spectroscopy
Akiko Koyama', Kazuyuki Nakajima', Taketo Nakadai!, Tomoyuki Kanamatsu'

Department of Bioengineering, faculty of Engineering, Soka University, Tokyo, Japan

In recent years, research of metabolic trafficking between neurons and astrocytes is advanced. In
astrocytes surrounding capillaries, glucose is processed by glycolysis, resulting in the release of
lactate as an energy substrate for neurons. To determine the lactate metabolism in the brain, we
investigated the synthesis and uptake of lactate in primary neuronal and astrocytic culture using
13C.NMR spectroscopy. Neurons and astrocytes were incubated with DMEM (glucose free) for
12 hrs, then incubated for an additional 4 hrs after [1, 6-‘3C] glucose or [3-13C] lactate was added
to the medium. NMR measurement of the medi d that 1 and ytic
consumption of glucose was 0.312+0.073 and 1.924+0.189 4 mole/mg-proteinth (n=3), and
astrocytic consumption of lactate was 4.31 and 0.43 z mole/mg-protein/h (n=2), respectively.
When astrocytes were incubated for 4 hrs with medium obtained from neuronal culture (for 12hrs)
and {1, 6-13C] glucose, the [3-13C] lactate synthesis in astrocyes increased more than. that in
normal medium (1.41 times). When neuron cells were incubated for 4 hrs with medium obtained
from astrocytic culture (for 12hrs) and [1, 6-*C] glucose, the [3»‘3C] lactate synthesis in neurons
were almost the same as that in normal medium (1.05 times). That effect of neuronal medium on
enhancement of [3-'3C] lactate synthesis in astrocyte were decreased (20%) by heat treatment
(10min, 70-80° C) of neuronal medi The findings indi that lactate may be used as an
energy substrate rather than glucose for primary neuronal culture and that neuronal cells may
release a factor other than glutamate that accelerate astrocytic lactate synthesis.

P2-062 The role of GFAP positive cells in the intestinal villi
Kenichirou Tsunematsu', Jin Nakahara?, Kyoko Tan-TakeuchiZ, Sadakazu Aiso?

'Department of Pediatrics,School of Medicine,Keio University,Tokyo,Japan, ?Department of
Anatomy,School of Medicine,Keio University, Tokyo,Japan

Enteric nervous system (ENS) is a unique neural construction containing reflex pathways capable
of functioning independently of central control. The number of intestinal neurons is so many as
spinal ones, and the neural circuits cover the whole gastrointestinal tract. In this system, enteric
glial cells (EGCs),a numerous ENS components, support neurons. They are star shaped GFAP
positive population and more closely resemble astroglia of CNS than other peripheral glia. EGCs
are also related to inflammation and blood regulation in the gastroil but many aspects of
their function is not well understood. Especially in the intestinal mucosal layer, even the existence
of EGCs has never been discussed, although abundant neural fibers, mucosal plexus and immune
cells are in the villi.To investigate the existence of EGCs in the villi, we examined the distribution
pattern of GFAP positive cells in the mice ileum by immunohistochemistry. We found GFAP
positive cells are in the shaft of the villi and extend their fibers to the tip. Interestingly their fibers
seem to build up a network with each other along with the capillary. To examine what this
construction means and how the neural fibers interact with these cells, we analyzed the expression
of intestinal neural marker GAP-43. This marker is a Ca binding phospho protein expressed in the
neural regeneration. Surprisingly almost all the GFAP postive cells express GAP-43. These results
suggest that GFAP positive cells in the villi may be involved in physiological role of neural
regeneration.

P2-064 The function of phospho-MBP in developing mouse brain
Risa Sakai'"3, Takatugu Komiyama', Chika Seiwa', Makoto Sugawa', Yoshihumi Irie2, Atsushi
Isige?, Kenji Watanabe?, Syuji Kojima®, Hiroaki Asou'

ITokyo Metropolitan Institute of Gerontology, Glial Cell Reseach Group, Tokyo, Japan,
2Department of Kampo Medicine, Keio University, Tokyo, Japan , *Department of Radiation
Biosciences, Faculty of Parmaceutical sciences, Tokyo university of Science, Chiba, Japan

Myelin basic protein (MBP) is the major phosphoprotein of central nervous system myelin.
Although the function of phospho-MBP in myelm has not yet been elucidated, phosphorylated
MBP components are reduced in demyeli To elucidate the function of phospho-
MBP in brain, at first, we developed antibodies that specifically recognize the MBP
phosphorylated at a individual site. We have carried out immunoblot analysis by using anti-
phospho-MBP specific antibody on the myeline fraction isolated from 20months old mouse brain
and demyelinating brain exposed the copper chelator, curprizone in the diet. Phusphorylatmg
MBP decreased greatly both in aged brain and cuprizone-induced demyelinating brain cc

with total MBP. These results suggest that phosphorylation state of MBPs are likely to be
associated with demyelination and remyelination.




P2-065 The changes of paranodal proteins in the PNS of the
cerebroside sulfotransferase-deficient mice

Tomiko Hoshi!2, Yoshihide Yamaguchi2, Hiroko Baba?

ILaboratory of Cellular Neurobiology, Tokyo University of Pharmacy and Life Science, Tokyo,
Japan, 2Department of Molecular Neurobiology, Tokyo University of Pharmacy and Life
Science, Tokyo, Japan

The cerebroside sulfotransferase (CST)-deficient mice lack sulfatide, which is a major glycolipid
in myelin. The mutant CNS shows the disruption of paranodal junctions (PJ), whereas compact
myelin is well preserved. In addition, Na* channel clusters in the node of Ranvier become
clongated and K* channel clusters move their locations from juxtaparanode to paranodat regions.
Both channel clusters disappear with age in the mutant CNS. In contrast, disappearance of
channel clusters is not prominent in the mutant PNS, suggesting that the loss of myetin sulfatide
may influence differently between the CNS and PNS axons. To determine the role of sulfatide on
the formation of PJ in the PNS, the distributions of p dal Caspr and fascin 155
(NF155) in the CST-deficient mice were examined. As results about half of the nodal regions
represented by Na* channel clusters were still associated with Caspr clusters in the CST-deficient
PNS whereas only a few paranodal regions contained Caspr clusters in the CNS. The lengths of
these remaining clusters in the PNS were significantly shorter and were colocalized with NF155,
suggesting that PJ may be partially formed in these regions. From double immunostaining of anti-
Caspr and anti-Kv1.2 antibodies, short Caspr clusters were located in the flanking regions of the
nodes, while Kv1.2 clusters were in the rest of paranodal regions. Thus, aberrant distributions of
Caspr, NF155 and Kv1.2 in the CST-deficient PNS suggested that sulfatide may not be necessary
to form junction between outermost paranodal myelin loops and axolenma in the PNS.

P2-067 Expression of Annexin 2 in murine pheripheral nervous
system

Akiko Hayashi', Keiko Nakashima!, Ayaka Suzuki!, Tomiko Hoshi!, Katsumasa Yamagishi',
Yoshihide Yamaguti', Hiroko Baba!

"Department of Molecutar Neurobiology, School of Pharmacy, Tokyo University of Pharmacy
and Life Science

Annexin 2 (AX2) is a family of calcium-, actin- and phspholipid-binding proteins implicated in a
number of intracellular functions such as signal transduction, membrane trafficking and mRNA
transport, likewise the regulation of membrane/cytoskeleton contacts and extracellular functions.
Annexin expression in the central nervous system (CNS) is lated in some
conditions, and this protein is essential for survival of neurons as well as glial cells in brain
culture. However, expression and specific localization of this protein in the PNS is still uncertain.
In the present study we examined distribution of AX2 in PNS. By western blot analysis, the
amount of AX2 was higher in the sciatic nerve (SN) homogenate than those in spinal cord
h histoch | analysis showed characteristic distribution of AX2 around the
node of Ranvier and Schmidt-Lanterman incisures, which were considered to be a route for
transport of ions and metabolites between cytoplasmic myelin layers. The same distribution of
AX2 was observed in SNs from both wild-type and cerebroside sulfotransferase knockout mice, in
which paranodal axo-glial junction was disrupted. It suggests that AX2 are not affected by
presence of a paranodal junction, even though this protein is present close to the junctional region.
From its characteristic distribution as well as the molecular feature, AX2 may be important for
maintaining normal myelin function in the PNS.

holagical

P2-069 Effects of neonatal exposure to tributyltin on expression
of glycoconjugates in the rat brain

Hisako Kojima', Kazuo Nakamura®, Rie Mineta!, Masahiro Kuwada?, Sachiko Sugano?, Yoichi
Tamai*

IKitasato University School of Medicine, S ihara, Japan, 2Hi University, Hachinohe,
Japan, 3Miyazaki Prefec. Nursing University, Miyazaki, Japan, ‘K OKORO Clinic, Kamakura,
Japan

PR

Tributyltin (TBT) is an environmental pollutant, and the accumulation in the aquatic food chain
is sertous problems for the Japanese that take fishes and mollusks as staple foods. We previously
found that brain myelin enzyme (2, 3'-cyclicnucleotide 3'-phosphodiesterase, CNP) activities in
neonatal TBT exposed rats were significantly decreased compared with those of control groups.
The expression of mRNAs of major myelin proteins, CNP, proteolipid protein (PLP), myelin
basic protein (MBP), and myelin-associated glycoprotein (MAG), were analysed by Real-Time
PCR. Enhancement of the gene expression of MAG, MBP, and CNP were observed in the TBT-
exposed rat in juvenile stage. These results showed that neonatal exposure to TBT affected to the
myelination, even in the reelatively low level exposure. MAG, a member of the Siglec family of
sialic acid-binding lectins, binds to sialoglycoconjugates on axons, is known as one of growth-
inhibitory proteins of myelin membranes. In this study, we investigated the expression of mRNAs
of NOGO-A, NOGO receptor (NgR), and CMP-sialic acid: lactosylceramide sialyltransferase
(ST, GM3 synthase). NOGO-A is also growth-inhibitory molecule, and MAG and NOGO bind to
the same neuronal receptor, NgR. Rat pups were given TBT by a single injection on the day of
birth at a dose of 60 nmol kg-1, and brains of pups were collected on 21, 35, and 49 days of age.
Total RNA was extracted from brain cercbrum, and mRNA level was qunatified by Real-Time
PCR. The mRNA expression level of NOGO-A in the TBT-exposed brain was higher than that of
control brain, but level of ST was not different. These data suggest that TBT affects expression of
myelin proteins, but not for glycoconjugates in myelin membranes.

P2-066 Conduction properties of corpus callosum in mice in vivo
Yoshio Bando', Kaoru Takakusaki?, Makoto KashiwayanagiZ, Shigetaka Yoshida'

IDepartment of Anatomy, Asahikawa Medical College, Asahikawa, Japan, 2Department of
Physiology, Asahikawa Medical College, Asahik Japan

Transgenic and knockout mice have been used to investigate the molecular mechanisms of
demyelinating diseases. However, less attention has been given to elucidate how demyelination is
involved in the dysft of nerve ion. We an experimental system to
measure the electrophysiological properties of nerve conduction of cortical neurons between the
left and right bral hemispl (callosal } in mice. Using ketamine-Xylazine (100
and 10 mg/kg, i.p.) anesthesia, stimutating and recording electrodes were placed in the right and
left sensori-motor cortices with a distance of 3.0-3.5 mm. Electrical stimulation (less than 200 1

A, {Hz) applied to the right cortex evoked antidromic responses of left cortical neurons with a
latency of 9.79 * 2.16 ms (Mean t S.D.). This experimental system may contribute to the
understanding the pathophysiological ; of demyelinating animal models.

1 liched

P2-068 Myelin protein mapping using 16-BAC/SDS-PAGE
Yoshihide Yamaguchi!, Hiroko Baba!

Department of Molecular Neurobiology, Tokyo University of Pharmacy and Life Science,
Tokyo, Japan

Myelin is a unique structure that consist of multiple membrane layers. Since myelin has crucial
roles in the CNS and PNS, the loss or damage of myelin results serious neurologlcal diseases and
inframmatory demyelinating disease. The analysis of p in d d myelin is required to
clarify the 1 of dysmyelination and demyelination. In the present study, a proteomic
analysis of the myelin was undenaken to obtain a better understanding of myelin biology. At first,
we applied dard two-d ional el horesis (isoelectric fi IEF and SDS-PAGE)
to analyze myelin proteins. This 2D analysis provided high resolutlon of soluble and pl 4-9
proteins. However, most of myelin proteins were highly basic and compacted at the basic edge of
the 2D gel. In addition, even when the gel with pH 6-11 gradient was used, the pH gradient was
not sufficiently extended to separate highly basic proteins. Therefore, an alternative 2D
electrophoresis using the cationic detergent, benzyl hexadecylammonium chloride (16-BAC) to
solubilize proteins was adapted for the analytical separation of myelin proteins. The myelin
proteins were identified by western blotting and mass spectrometry. This 16-BAC/SDS-PAGE
method improved separation, resolution and identification of the myelin proteins. We concluded
that the combination analysis of IEF/SDS-PAGE and 16-BAC/SDS-PAGE is required for the
analysis of myelin proteins, and that this procedure may be useful for the comparative analysis of
myelin fractions from wild and dysmyelinating model mutant mouse.

P2-070 Hydrogen sulphide regulates calcium homeostasis in BV-
2 microglial cells
Ye-Shi Hu!, Lee Shiau Wei', Jin-Song Bian'

Dept. of Phar logy, Faculty of Medicine, National University of Singapore

Hydrogen sulphide (H2S), which is produced endogenously from L-cysteine in mammalian
tissues, has been suggested to function as a neuromodulator in the brain. However, the role of
H2S in microglial cells is unclear. In this study, the effect of exogenous and endogenous HaS on
intracellular calcium homeostasis was investigated using BV-2 microglial cells. Sodium
hydrosulphide (NaHS), a H2S donor, caused a concentration-dependent (0.1-0.5 mM) increase in
intracellular calcium concentration ([Ca*]). This effect was significantly attenuated in the
presence of a calcium free extracetlular solution, Gd** (100 uM) a non-selective Ca?* channel
blocker or thapsigargin (14M), an inhibitor of the sarcop! dopt reticutum Ca?*
ATPase. These observations suggest that the increase in [CaZ*]i in response to H2S involves both
calcium influx across the plasma membrane and calcium release from intracellular stores. Using
RT-PCR, two H28 producing enzymes, cystathionine $ -synthase (CBS) and cystathionine -lyase
(CSE), were found to be expressed in BV-2 microglia! cells. Inhibition of either enzyme with
amino-oxyacetate (a CBS inhibitor), B -cyano-L-alanine, D,L-propargylglycine (two CSE
inhibitors) significantly decreased [Ca?']i, suggesting that endogenous H2S may have a positive
tonic influence on {Ca?*}i he in BV-2 glial cells. These findings support the
possibility that H2S may serve as a neuromodulator to facilitate signaling between neurons and
microgiial cells.
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P2-071 The possible regulatory mechanism of proinflammatory
cytokine expression in murine locus coeruleus

Yoko Kaneko!, Keiji Mori!, Akira Nakashima!, Ikuko NagatsuZ, Akira Ota'

'Department of Physiology, Fujita Health University School of Medicine Toyoake, Japan,
2Department of Anatomy, Fujita Health University School of Medicine, Toyoake, Japan

Cytokines and catecholamines are known to constitute a significant portion of the regulatory
neuroimmune networks involved in maintaining homeostasis in the central nervous system (CNS).

Although we have already reported the i of pinephrine (NE) and the
lation of proinfl y cytokines within the locus coeruleus after the intraperitoneal
m]ectxon of llpopolysaccha.nde (LPS), the relationship b these i ins unclear. In

P2-072 Manifestation of myasthenic weakness by autoantibodies
against MuSK

Kazuhiro Shigemoto!, Sachiho Kubo?, Naoto Hatou®, Hiroyuki Yamada®, Seiji Matsuda®, Naoki
Maruyama?

'Department of Environmental Health and Social Medicine, Ehime University School of
Medicine, Ehime Japan, ZDepartment of Molecular Pathology, Tokyo Metropolitan Institute for
Gerontology, Tokyo Japan, 3Department of Otolaryngology, Department of Anatomy and
Embryology, Ehime University School of Medicine, Ehime Japan, 4Department of Integrated
Basic Medical Sci Ehime University School of Medicine, Ehime Japan

P Aiated

Myasthenia gravis (MG) is an disease in which the nicotinic

order to clarify it, we examined the effect of NE on the Ievel of proinfl:

cytokines in the primary cultured microglia. Microglia, which are one of the major cell types Lhat
produce promﬂammatory cytokines in the CNS, were isolated from mouse neonate brains.
Simul of microglia with LPS and NE reduced the mRNA and protein levels of
TNF- «. These data support the hypothesis that NE negatively the of
proinflammatory cytokine expression, which contributes to the observed antl-mﬂammatory

Icholi ptor (AChR) at neuromuscular junctions (NMJ) is the major autoantigen. AChR-
specnf ic antibodies are detected in 90% of i with lized MG.
Hoch et al. found a novel antigen, muscle-specific kmase (MuSK), in 2/3 of patients with
generalized MG who were lacking detectable AChR autoantibodies (seronegative MG). Recent
studies showed that the fn y of MuSK antibodies in patients of seronegative MG patients

varied from 4 to 50 %. The pathogenic mechanisms of MG caused by AChR antibodies are well

properties of NE. By the simul imulati | d the of IL-1 8 at delineated, but MuSK autoantibodies have not been shown to be pathogenic. There have not been
both mRNA and intracellular protein levels. Interestingly increased IL-1 8 protem was not reports of i g MG by i ization of.animals with purified MuSK proteins. Here we
produced to the culture media. The investigation to elucidate the regulatory of d d the f rst evidence that MuSK antigen caused myasthenic weakness in animals. Our

cytokine expression in the cells is currently in progress in our laboratory.

P2-073 Microarray analysis of chemokines and chemokine
receptors induced by lipopolysaccharide in rat microglia

Shunji Suzuki', Motoko Kanno!, Akiko Yokoyama!, Hisaaki Takahashi!, Yoshinori Imai!,
Jyunya Tanaka!

IDivision of Molecular and Cellular Physiology, Department of Molecular and Cellular Biology,
School of Medicine, Ehime University

Chemokines and their receptors play important roles in activation, migration, localization and
differentiation of immune effector cells We have i igated the expression of chemokines and
their P d in rat (MG) using cDNA microarray technique. In this study,
we introduce the profile of chemokmes and their p gene ion induced by
lipopolysaccharide (LPS) in MG. When MG were isolated from primary mixed glial cultures
(MGC) prepared from newborn rats and incubated with LPS for 24 h, upregulation of CXCL7,

results in vivo showed that MuSK requires the of the synapses not only for the
formation, and the interference of the roles by MuSK antibodies caused myasthenic weakness. We
are currently studying the synaptic structures with the j 1 AChRs, and this
model system would provide new knowledge of the molecular pathogenesis of MG and MuSK
functions in mature NMJ.

P2-074 A new system for the three-dimensional visualization of
tangential migration in the developing mouse forebrain

Masato Yozu!, Hidenori Tabata!, Kazunori Nakajima'-2

Dept. of Anatomy, Keio University School of Medicine, Tokyo, Japan, 2Dept. of Molecular
Neurobiology, Institute of DNA Medicine, Jikei University School of Medicine, Tokyo, Japan
The cerebral cortex contains two major classes of neurons, the gl gic proj

and the gamma-aminobutyric acid (GABA)ergic inter In the developing 1 cortex,
the projection neurons arise in the pallial ventricular zone and migrate radially toward the pial
surface, whereas most interneurons are known to derive from the subpailial telencephalon and
migrate tangentially into the pallium in mice. While the tangential migration of cortical
interneurons from the subpallium to the pallium has been well studied in slice cultures, migratory
profile of Lhe tangential migration in three dimensions remains largely unknown. To clarify the

CXCL15, and SDF-2 and downregulation of CCL25, CCL28, and CX3CR1 were d d in
response to LPS. When MGC were treated with LPS for 24 h, MG changed their expression more
divergently than that of isolated MG, as increasing CCL2, CCL3, CCL4, CXCL1, CXCL2 and
CXCRS expression and decreasing CCL25, CCR3 and CX3CRI1 expression. These results
suggested that the mi ing MG, for ple the glal network, is an
important factor for the expressional regulation of chemokines and their receptors in MG.
Treatment of MG in the MGC with LPS for 2 h i d the exp of 13 chemokines and 16
chemokine receptors. Interestingly, upregulation of CCL28, CCR1 and CCR10 expression in MG
was detected 0.5 h post treatment of MGC with LPS, suggesting that acute and transient
production of chemokines and their receptors in LPS-stimulated MG might be required at the
carly i p Taken together, these evidences indicated that the divergent expression
of chemokines and their receptors in MG might mediate a series of immune reactions induced by
microglial activation.

onment sur

P2-075 Analysis of Reelin-Dab1 signal transduction system in
layer formation of cerebral neocortex using RNAI

Takao Honda!, Hidenori Tabata'2, Kazunori Nakajima!

Department of Anatomy, Keio University School of Medicine, Tokyo, Japan, 2CREST, JST,
Saitama, Japan

Formation of highly organized neocortical structure depends on the correct placement of the
appropriate number and types of neurons. Reelin is a large glycoprotein secreted by neurons in the
developing brain, particularly Cajal-Retzius cells in the cortical marginal zone. Disruption of the
reelin gene causes neuroanatomical abnormalities such as a defect in the preplate splitting and
inverted cortical lamination. Dab1 is a cytoplasmic adaptor protein and interacts with at least two
Reelin receptors, VLDLR and ApoER2, through the N-terminal phosphotyrosine-binding (PTB)
domain. The absence of Dabl causes an almost exact neuroanatomical phenocopy of the reeler
(reelin mutant mice). Although numerous attempts have been made to study the function of
Reelin-Dab! signaling, it ins to be elucidated what effect Reelin-Dab1 signaling would have
on the migrating neurons. Since the positioning of neurons in the brain is totally disturbed in these
mutant mice, we encounter difficulties in distinguishing whether the defect is cell-autonomous or
a secondary effect by the cells’ sur {non-cell- ). For this reason, Hammond et
al. constructed Dabl (+/+) <-- > Dabl (-/-} chimera, and showed Dabl functioned cell-

three-di | profile of interneurons, we developed a new technique involving
focal electroporation into a small portion of the telencephalic hemi Using this technique, in
bination with whol ¢ te] Lotic hemisol |

we were able to transfect and

label a population of intemneurons denved from a small defined portion of the telencephalic

hemisphere, and visualize their in three d Focal el P also allows

us to perform overexpression or loss-of-function experiments using any molecules related to

mtemeuron migration. Migratory profile of inter derived from each small part of the
i will be di d

P2-076 Necdin represses cdc2 gene expression via E2F1 and
prevents neuronal apoptosis
Mitsumasa Kurita', Kazuaki Yoshikawa'
ILaboratory of Regulation of Neuronal Development, Institute for Protein Research, Osaka
University, Osaka, Japan :
Necdin is a growth supp d d ly in terminally differentiated neurons.
Necdin has been implicated in the pathogenesxs of Prader-Willi syndrome, a human
d with g imprinting. Necdin interacts with the
transcription factor E2F1 and represses E2Ft-dependent transcription of various genes. However,
detailed mechanisms underlying E2F1-dependent transcriptional repression by necdin remain
largely unknown. In the present study, we in d the din-induced transcriptional
repression of the cdc2 gene which is one of the E2F-reg d genes and involved in the control of
cell cycle progression and apoptosis. Necdin rep d E2F1-dependent cdc2 p activity in
undiffe iated embryonal P19 cells which differentiate into postmitotic neurons by
retinoic acid tr Ct in i precipitation analysis revealed that necdin repressed
E2F1-dependent transcriptional activation of the cdc2 promoter through its interaction with E2F1.
Furthermore, necdin formed a complex with E2F1 at the cdc2 promoter during retinoic acid-
duced 1 dlfferermatlon of P19 cells. We then examined whether necdin regulates

. dicard

autonomously with respect to radial migration. However, the question of what occurs in dabl-
lacking neurons remains unanswered in their study. We therefore examined the features of Dabl-
knockdowned neurons, in particular their morphology, by introducing a p d vector

in hrough the E2F1-cdc2 system. In necdin-deficient cerebellar

P

granule neurons, apoptosis induced by depnvauon of membrane depolarization was significantly
d. Under these conditions, the E2F1-cdc2 system in the granule neurons was activated.

snRNA (small interfering RNA) against dab] into migrating neurons using in utero
poration. How the neurons are altered in this loss-of-function experiment in vivo
will be discussed.

These results suggest that necdin represses cdc2 gene expression through the complex formation
with E2F1 to prevent neuronal apoptosis.



P2-077 Mammalian Mdaller glial cells can be converted to a
neuronal lineage

Akira Kubota!, Kinichi NakashimaZ, Kohji Nishida!, Yasuo Tano!

Department of ophthalmology, Osaka University Medical School, 2Laboratory of Molecular
Neuroscience, Nara Institute of Science and Technology, koma, Nara, Japan

Purpose: It was reported recently that mammalian Miller glial cells can become retinal progenitor
cells and differentiate into neurons in vivo when stimulated by an intravitreous. injection of N-
methyl-D-aspartate. We investigated if rat M&uuml;ller glial cells can be converted to neurons in
vitro.

Methods: Primary Miiller glial cells were isolated from the retinas of Long-Evans rats (p

P2-078 Differentiation of neural progenitor cells into smooth
muscle cells induced by TGF- 8 and agonists of G protein-
coupled receptors

Tomiko Asano', Rika Morishita!, Koh-Ichi Nagata!, Hidenori Ito!, Hiroshi Ueda?, Haruo
Shinohara®

Department of Molecular Neurobiology, I for Develop | Research, Aichi Human
Service Center, Aichi, Japan, 2Faculty of Engineering, Gifu Umversnty, Gifu, Japan, Tokai
Gakuen University, Nagoya, Japan

Neural progenitor cells isolated from the embryonic cerebral cortex are well known to
differentiate into and glial cells, but recent reports have demonstrated differentiation into

day 12-16). The cells were cultured in the presence of serum. After a week, they were replated
into nonadhesive dishes to form aggregate spheres, cultured for 4 days, transferred to chamber
slides coated with ornathine and laminin, and cultured another 7 days in 4 differentiation medium.
They then were stained with anti- 8 -tubulin 11 antibody (Tuj-1).

Results: The rat Miiller glial cells successfully formed aggregate spheres (Miillerspheres) and
expressed nestin, a retinal progenitor marker. They were converted to neurons and expressed B -
tubulin I11, the neuronal marker.

Conclusion: Mammalian Miiller glial cells can be converted into a neuronal lineage in vitro under
appropriate conditions. These cells could be a source of neuronal cells and used in regenerative

dicine to treat d ive retinal di

P2-079 Molecular mechanism of cholinergic differentiation by
1.3/Lhx8 in murine ES cells

Takayuki Manabe!

!Department of 2nd Anatomy, Nara Medical University, Kashihara, Nara, Japan

The Lim homeobox family of transcription factors is involved in many processes during the
devel of the central nervous system. L3, also called Lhx8 (L3/Lhx8), is a
ber of the Lim | box gene family and is selectively expressed in the medial ganglionic
eminence (MGE) Our previous study demonstrated that L3/Lhx8-null mice specifically lacked
cholinergic neurons in the basal forebrain. Furthermore, we demonstrated that L3/Lhx8 depletion
in N2a cells led to suppression of cholinergic marker expression without any apparent decrease in
the number of cholinergic marker-positive cells. Inmgumgly, GABAerglc marker expressmn and
the number of cells with the GABAergic phenotype were d ically d in dif
L3/Lhx8-knockdown N2a cells. These results suggested the poss:bxhty that L3/Lhx8 is invoived
in the determination of transmitter phenotypes (GABAergic or cholinergic cell fate) in a
population of neurons during basal forebrain development. In the present study, we report the

smooth muscle cells (SMCs) under the influence of fetal bovine serum. Here we report that
agonists for G protein-coupled receptors, includi dothelin, lysophosphatidic acid and
carbachol, effectively promote this SMC differentiation in the presence of transforming growth
factor- 8 (TGF- B). Incubation of neural progenitor cells with agonists for G protein-coupled
receptors or TGF- 8 alone signifi cantly induced the expressmn of a SMC marker protein, a-
smooth muscle actin, and their bination I 1 increase. Stimulation with the
combination of both agonists increased the numbers of large, flat cells with thick actin fibers and
also induced expression of other SMC marker proteins. SMC differentiation proved highly
d dent on ex {lular matrix el such as fibronectin and laminin. An inhibitor of Rho
kmase, Y27632 strongly blocked the expression of @ -smooth muscle actin induced by G
prot P while exerting only weak effects on TGF- 8 induced
expression, Consi ly, endothelin and lysophosphatidic acid significantly activated RhoA but
TGF- B did not. Transfection of constitutively active mutants of G 12, Ga 13 and RhoA
induced expression of a -smooth muscle actin in unstimulated cells, but those of G e i2 and G
11 and GB v were without effects. These results suggest that G protein and TGF- § signaling
SMC differentiation of neural progenitor cells in RhoA/Rho
manners.
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P2-080 Necdin promotes GABAergic neuron differentiation
through ternary complex formation with MAGE-D1 and DIx

Takaaki Kuwajima!, Kazuaki Yoshikawa!

‘Laboratory of Regulation of Neuronal Development, Institute for Protein Research, Osaka
University, Osaka, Japan

The potent growth suppressor necdin is expressed predominantly in p Necdin
shows a moderate homology to MAGE (melanoma antigen) family proteins, all of which contain
a large homology domain (MHD). A necdin homologous protein, MAGE-D1 (also termed
NRAGE or Dixin-1) interacts with DIx/Msx homeodomain proteins via a specific domain distinct
from the MHD. The DIx proteins play pivotal roles in GABAergic neuron differentiation in
developing mouse foret Thus, we d the modulatory effects of necdin on GABAergic
neuron differentiation through its interactions with MAGE-D1 and DIx. We first analyzed the
expression of necdin in developmg telencephalon of E13 5 mice by immunohistochemistry. The
majority of necdin-positive cells in developing foret were i with the cells expressing
MAGE Di and the GABAergic neuron markers GAD65/67 and calbindin-D28k. Co-

effects of siRNA against the L3/Lhx8 messenger RNA (mRNA) on retinoic acid (RA)-induced
neural differentiation in murine ES cells. Furthermore, we also d that the exp
patterns of L3/Lhx8 mRNA underlying these RA-induced diffe in ES cells.

P

P2-081 Neuroprotective effect of acetylcholine esterase inhibitor
on young neurons generated in the adult mouse olfactory bulb and
hippocampus

Naoko Kaneko!23, Hideyuki Okano’, Kazunobu Sawamoto'-

'Bridgestone Laboratory of Devele 1 and Regenerative Neurobiology, Keio University
school of Medicine, Tokyo, Japan, 2Interdisciplinary Graduate School of Medicine and
Engineering, University of Y hi, 1110 Tamaho-cho, Nakak: gun, Y. hi, Japan,
3Department of Physiology,Keio University, School of Medicine, 35 Shinanomachi, Shinjuku-
ku,Tokyo, Japan

1 1

Neurogenesis continues in the two regions in the adult brain - the zone
(SGZ) of the hippocampal dentate gyrus (DG), and the subventricular zone (SVZ) of the lateral
ventricle in which neural stem cells generate olfactory bulb (OB) interneurons. Acetylcholine
(ACh) plays an important role in memory formation, which has been suggested to be partialty
dependent on neurogenesis in DG. Although previous studies have reported that ACh affects
neurogenesis in the adult DG and OB, the function of the cholinergic input on the adult neural
progenitor cells is largely unknown. In this study, we observed direct synaptic contacts of
cholinergic fibers onto the immature neurons in OB and DG. Dlsmbutlon of acetylcholine

precipitation analysis led that a ternary complex of necdin, MAGE-D1, and Dix2 (or
DIx5) was formed in HEK293A cells. The combination of necdin and MAGE-D1 facilitated Dix2-
dependent activation of the Wnt-1 promoter carrying a Dix binding site. We next examined the
effects of necdin and MAGE-D1 on the differentiation of forebrain GABAergic neurons using
cultured slices to which cloned genes were introduced by electroporation. Overexpression of
necdin and MAGE-D1 increased the number of GABAergic neurons expressing GAD65/67 and
calbindin-D28k in the gangli in which end Dix protein level is high. In
necdin-deficient mice, expréssion of calbindin-D28k was markedly reduced during forebrain
development. These results suggest that necdin regulates the differentiation of forebrain
GABAergic neurons by forming the ternary complex with MAGE-D! and Dix.

P2-082 Induction of ectopic oligodendrocyte precursors in fetal
cerebral cortex by intraventricular injection of FGF-2

Masae Naruse!2, Takaki Miyata®, Seiji Hitoshi!:2, Kazuhiro Ikenaka'2, Bansal Rashmi*

'The Graduate University for Advanced Studies, Japan, ?National Institute of Physiological
Sciences, Aichi, Japan, *Nagoya University Faculty Medicine, Aichi, Japan, *University of

C icut Medical School,C: i USA

The mammalian CNS develops from self-renewing stem celis that generate neurons, astrocytes,
and oligodendrocytes, which is the regulated by various extrinsic signals. During development,
oligodendrocyte precursors originate from the ventral, but not the dorsal part of the brain, and this
process is regulated by Shh. Shh patterns the ventral region by controlling the expression of
transcription factors including the basic helix-loop-helix gene Olig2. Olig2 has been shown to be
deeply related to the oligodendrocyte generation. Thus, it has been thought that neural
stem/progenitor cells in the dorsal ventricular zone of forebrain do not generated oligodendrocytes
in vivo.

It was reported that fibroblast growth factor-2 (FGF 2) i d oligod ytes diffe

from neural precursor cells in vitro. However, the effects of FGF-2 in oligodendrocytes generation
in vivo were largely unknown. In this study, we studied the role of FGF-2 in promoting the

receptor in these brain regions was studied using fl ) d alpha-b
specific ligand to acetylcholi ptor subunit. Binding of ‘,," b

d ble on the i p itoti but not on the proliferating cells. To examine the
function of Ach in neurog we used d 1, a potent and selective acetylcholine esterase
inhibitor that has been proved to improve cognitive impairment in Alzheimer's disease. Adult
mice were injected 0.5 - 2.0mg/weight (kg)/day of donepezil once a day for one to four weeks,
and dividing cells were labeled with BrdU either pre- or post- donepezil treatment. The results
indicated that donepezil significantly enhanced survival, but not proliferation, of the newly
generated neurons in SGZ and SVZ. Taken together, these results suggest that cholinergic input
promotes survival of newly generated neurons in the adult OB and DG.

in, a

3
in was

g of oligodendrocytes in vivo. To directly test this, we used in utero microinjection
technique, and injected FGF-2 into the lateral ventricles of mouse fetal telencephalon. We found
that a single injection of FGF-2 at E13.5 Ited in ectopic exp of Olig2 and PDGFR «
genes in dorsal ventricular zone of the cortex and that a ventral marker gene, Dix2, was detected
in the dorsal neural progenitor cells at E15.5. These results demonstrated that FGF-2 ventralized
dorsal neural progenitor cells in vivo, and induced ectopic oligodendrocyte precursors in the
embryonic brain. We suggested that the fate of dorsal neural progenitor cells can be changed by
alternating FGF-2 expression in vivo.
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P2-083 17 B -estradiol-induced differentiation and intracellular
signal pathway in rat neural stem cells

Makiko Okada!, Yoshiko Furukawa', Shoei Furukawa!

'Laboratory of Molecular Biology, Gifu Pharmaceutical University, Gifu, Japan

Estrogens participate to regulate devel p of central nervous system, whereas their
influences on neural stem cells (NSCs) have not yet well defined. Although it has long been
thought that estrogens act on cells through intracellular estrogen P ERa and ER S,
recent ovservations suggest estrogen actions via novel b initiated 1 In this
study, the effects of 17 8 -estradiol (E2) on differentiation and phosphorylation of cellular
molecules in cultured rat NSCs were examined. Cells were prepared from embryonic rat brain
(telencephalon at embryonic day 15) and cultured in the presence of FGF-2, Cells grown in
neurosph were dissociated and plated on culture vessels coated with poly-L-ornithine, and

P2-084 Translational repression mediated neural RNA-binding

“protein Musashi

Takao Imai!, Hironori Kawahara', Yoko Ozawa?, Shinsuke Shibata', Hideyuki Okano!
'Department of Physiology, Keio University School of Medicine, Tokyo, Japan, 2Department of
Ophthalmology, Keio University School of Medicine

Musashi is an evolutionarily conserved family of RNA-binding proteins that is preferentially
expressed in the nervous system (Reviewed by Okano et al., J. Cell Sci. 115, 2002). The first
member of the Musashi family was identified in Drosophila. This protein plays an essential role in
regulating the asymmetric cell division of ectodermal precursor cells known as sensory organ
precursor cells through the translational regulation of target mRNA (Nakamura et al., Neuron 13,
1994; Okabe, Imai et al. Nawre 411, 2001). Its lian h 1 Mi i-1, is a neura!
RNA-binding protein that is strongly expressed in fetal and adult neural stem cells (NSCs).

cultured for another 3 days in the presence of FGF-2. For with E2, medium was
hanged to that various ion of E2 but not FGF-2.

E2 rapidly activated signal transduction molecules of NSCs such as MAPK, Akt and CREB,
which was not prevented when the cells were pretreated with a ER antagonist 1C1182,780. These
avservations suggest that E2 activates not only intracellular but also extr

(T ol

M lian Musashi-1 Notch signaling through the translational repression of its target
mRNA, m-Numb, thereby contributing to the self-renewal of NSCs (Imai et al. Mol. Cell Biol. 21,
2001). Musashil protein was also shown to be present in the translational machinery using
sucrose gradient centrifugation analysis. Recently, we demonstrated that Musashil bound directly
to a molecule that interacts with both a translation initiation factor and mRNA as well as Musashi-

pathways. RT-PCR and i histochemical analysis revealed that exposure of the cells to E2
for a few days induced the expression of myelin basic protein (MBP) but not microtubule-
associated protein (MAP2) or gllal fibrillary acidic protein (GFAP), suggesting that E2 regulates
the diffe iation of NSCs to oligodend

Yy

P2-085 . Mash1 affects cell fates in the postnatal rat cerebellum
Midori Yamamoto!, Satoshi Suzuki!, Toru Iwaki!

!Department of Neuropathology, Neurok gical Institute, Graduate School of Medical Sciences,
Kyushu University

It has been reported that dividing progenitors in the white matter (WM) of the early postnatal rat
cerebellum give rise to a variety of glia and i ytes, B glia,
« dendrocytes and inter (1). Hi , it unclear when and where the postnatal
cerebellar progenitors make cell fate decisions. The role of basic helix-loop-helix (bHLH)
transcription factors during the postnatal developing cerebellum has not yet been fully addressed.
Mashl, a bHLH factor, is known to be an important proneural gene in the embryonic central
nervous system. It has been recently demonstrated that this gene is also required for the
specification of neurons and oligodendrocytes in the p 1 SVZ (2). To i igate the role of
Mashl in the p 1 cerebell we transduced Mash1-GFP fusion gene in vivo into the
progenitors in the deep cerebellar WM of postnatal day 3/4 rats using a retrovirus vector. The
morphology and location of the infected cells were analyzed at 27/28 days postinjection in
comparison with the results obtained with control retrovirus vector expressing GFP alone. By
control retroviral injection, we observed many GFP-labeled cells differentiating into neurons,
astrocytes and oligodendrocytes in the internal granule and molecular layers or the WM across a
couple of folia. In contrast, the large majority of cells 1 ing Mashl app d to be
immature and more cells with migratory morphology remained in the WM. The data indicate that
Mashl, when misexpressed, is capable of interfering the cell fate decision in the postatal
cerebellar WM. Ref. (1) Zhang L, et al. J. Comp. Neurol., 370:536-550, 1996. (2) Parras MC,
et al. EMBO I, 23:4495-4505, 2004.

P2-087 RNAI analysis of Drosophila MAGE in the nervous
system

Junya Sakoda', Isao- Nisimura!, Kazuaki Yosikawa!

Hnstitute for Protein Research, university of Osaka, Japan

Necdin, a mitotic suppressor expressed in postmitotic neurons, is implicated in their survival and
differentiation. Necdin shows a moderate homology to the melanoma antigen gene (MAGE)
family proteins. Since human and mouse genomes contain >30 MAGE family members,
outcomes of loss-of-function anatyses of necdin may be complicated due to the redundancy of
mammalian MAGE genes. ‘In contrast, Drosophila melanogaster has only a single necdin-
homologous gene (IMAGE). Therefore the Drosophila system may provide a useful tool to
elucidate the original function of MAGE family. We have previously found that dMAGE is
specifically expressed in p ic neurons including photoreceptors and mushroom body
neurons, which are derived from postembryonic neurogenesis. In.contrast, IMAGE is expressed
in neuroblasts, but not in during embryog In this study, we generated the
transgenic fly in which inverted repeat of the dMAGE c¢DNA induces RNAi-mediated gene
silencing. The GAL4/UAS system was adopted to introduce this transgene in a cell-type specific
manner. We first confirmed an about 90% reduction of the dIMAGE endogenous expression by
RT-PCR and Western blotting. When dMAGE expression was downregulated under the control of
the sevenless-GAL4 driver, photoreceptors underwent apoptosis, which was detected by double
labeling for DNA fragmentation and activated caspase-3. Furthermore, knockdown of dAMAGE
expression in mushroom body neurons using the OK107-GAL4 driver resulted in morphologicat
deformities of the mushroom bodies. These findings suggest that dIMAGE is the important gene
for the development and survival of Drosophila neurons.

target mRNAC(s), thereby repressmg the target gene(s) of Musashi at the translational level. And
we also found that this N hi d pression is likely to be modified by
phospholyration.

P2-086 Effects of nicotine on neurogenesis and plasticity in the

hippocampus

Shozo Kito!, Maiko Kitagawa', Mie Unohara!, Idumi Yamashita', Yuka Yamamoto!, Yasuhiro
Kimura', Akiko Shingo'

'Lab. Neurosci., Hyogo Univ. Sch of Health Sci., Kakogawa, Japan

NCAM, a member of the Ig superfamily expressed on the surface of most neural cells, is involved
in cell-cell interactions during brain devel synaptic plasticity, and ion,

In our previous studies, we showed that nicotine administration induced expression of IGF-i
mRNA in the rat h and bral cortex and luded that at least a part of nicotine's
beneficial effects on hlppocampal and cortical neurons were due to increased IGF-1 mRNA
expressions. Nevertheless, the situation may be somewhat different as far as nicotine's effects on
the neuronal progenitor cell, which is still on the way of differentiation are concerned.

To clarify this problem, nicotine was intraperitoneally injected into four week-old Wistar strain
rats in several doses followed by successive injections of BrdU for the next four days. Then rats
were sacrificed and vertical of the hipp pus formation were offered for double
i histochemical of BrdU/PSA-NCAM, BrdU/NeuN or BrdU/GFAP.As the results,
numbers of both BrdU(+)/PSA-NCAM(+) cells and BrdU(+)/NeuN(+) cells were much decreased
nicotine-dose dependently. On the other hand, as much as Img/kg was needed for nicotine to
exert its effect on the number of BrdU(+)/GFAP(+) cells. These results reveal that nicotine
inhibits neurogenesis and plasticity in the hippocampus of adult rats. It is concluded that nicotine
has two-sided effects on neurons, beneficial positive effects on matured neurons and negative
effects on developing neurons.

Supported partly by: the Smoking Research Foundation, Japan.

P2-088. RNA-binding protein. Hu regulates proliferation and
differentiation in Mammalian nervous system

Hirotaka James Okano!2, Masato Yano'2, Wado Akamatsu®, Mana Igarashi'2, Hideyuki
Okano'2

Department of Physiology, Keio University School of Medicine, Tokyo, Japan, 2CREST, JST,
Japan, *Department of Medical Genetics and Microbiology, University of Toronto, Toronto,
Canada

Hu family is a group of neuronal RNA-binding proteins that have been shown to induce neuronal
differentiation when overexpressed in immature neural progenitor cells. Hu proteins have been
shown to enhance the stabilization and/or translation of target mRNAs, such as p21 (CIP1), by
binding to AU-rich elements in untranslated regions (UTRs). Recently, we show that Hu induces
p21 expression, cell cycle arrest, and neuronal differentiation in mouse neuroblastoma N1E-115
cells. To reveal molecular mechanisms of Hu functions, we isolated several Hu-interacting
proteins including haRNP K. hnRNP K was also shown to bind CU-rich sequences in p21 mRNA
3'UTR and repress its translation in both non-neuronal and neuronal cells. By using RNAi, we
also showed that the Hu-p21 pathway contributes to the regulation of neurite outgrowth and
proliferation in N1E-115 cells, and this pathway is antagonized by hnRNP K. These results
suggest that functionally antagonistic two RNA binding proteins, Hu and hnRNP X, control the
timing of the switch from proliferation to neuronal differentiation through the post-transcriptional
regulation of p21 mRNA. Furthermore, to address in vivo functions of Hu proteins, we generated
HuD deficient mice. These mice exhibited a transient impaired cranial nerve development-
phenotype at an early embryonic stage. Adult HuD -/~ mice exhibited an abnormal hindlimb
reflex and poor rotarod performance. Neural stem/progenitor cells in HuD -/- mice exhibited
increased self-renewal capacity and decreased differentiation ability toward neurons, suggesting
that HuD is required for cell cycle exit of proliferating neural stem/progenitor cells and
differentiation of neuronal cells in vivo.



P2 089 Abnormal development of enteric neural crest cells in the
nerve growth factor receptor, p75, knockout mice
Masato Hoshi!, Chihiro Akazawa', Shinichi Kohsaka!

'Department of Neuroct y, National L of Neurc

Tokyo, Japan

The nerve growth factor receptor, p75, is expressed in all early migrating neural crest cells. p75
knockout mice show the reduction in the number of sympathetic and sensory neurons, suggesting
that p75 might have certain roles in the development and differentiation of neural crest cells,
although its functions are remained unclear. To explore whether p75 has some possible roles on
the early migrating neural crest cells, we further analyzed the early development of neural crest
cells in p75 knockout mice. At embryonic day 10.5 (E10.5), whole gut in situ hybridization
analyses revealed that the area of RET distribution in p75 knockout mice is narrower than
littermate wild type. Whole mount i histock y for neurofil also showed the
reduction in the number of enteric neurons in p75 knockout mice at E10.5. Moreover, the number
of phox2b-positive enteric neural crest cells in p75 knockout mice was 22% less than that of
littermate wild type at E10.5. However, we could detect neither the significant decrease of BrdU-
positive cells nor the increase of TUNEL-positive cells in the enteric neural crest cells.Although
the function of p75 in the development of neural crest cells still remains unclear, these tesults
indicate that p75 has some certain roles during the early develop of neural
crest cells.

and diffe

P2-091 Analysis of DNA double-strand break repair proteins
during in vitro neural differentiation

Masahiro Kawabata!, Teruyuki Kawabata?

!Department of Pharmacology, Graduate School of Medicine, Dentistry and Pharmacy, Okayama
University, Okayama, Japan, 2Department of Medical Engineering, Faculty of Science, Okayama
University of Science, Okayama, Japan

DNA double-strand breaks (DSBs) can be introduced by various sources including radiation,
and end 1 and cause cell death or cancer if unrepaired. DSBs are repaired in
two pathways. One repair system is the nonhomologous end joining (NHEJ) and the other is the
homologous recombination repair (HRR). Recently knockout mice of genes involved in NHEJ
and HRR were analyzed in detail. Phenotypes of mice deficient in Ku70/80, XRCC4 or DNA
ligase 1V resemble qualitatively each other, high sensitivity to ionizing radiation, premature
senescence, inability to rejoin both coding and 1 bination signal ends during V(D)J
recombination, and growth defects including massive neuronal death. Among HRR gene defects,
only XRCC2-deficient mice showed insufficiency of neural development and RADSI-,
RADSIL1-, RADS511.2-, RADSIL3- and XRCC3- deficient mice were alt lethal in early
embryonic stage except DMC1 specific to germ cells. In this study, we investigated expression of
Xrce4d and DNA ligase IV during in vifro neurogenesis using mouse P19 embryonal
teratocarcinoma cell line. Analysis of time course of Xrced protein expression demonstrated the
protein transiently increased after neural induction treatment, suggesting the protein is involved in

oY

early stage of neurogenesis. The i vitro neural differentiation model may be useful in el ing

P2-090 Gene expression during unidirectional differentiation of
mouse embryonic stem cells into neurons

Tomoaki Sai'2, Masahiro Otsu!, Tomoko Momoki-Soga', Takashi Nakayama®, Motohiro
Harada®, Yutaka Suzuki®, Yasushi Kondo®, Hisataka Kasai'6, Nobuo Inoue!

!Laboratory of Regenerative Neurc Tokyo Metropolitan University Faculty of Health
Sciences, 2Department of Orthopaedic Surgery, The Jikei University School of Medicine,
3Depertment of Biochemistry, Yokohama City University School of Medicine, *School of Science
and Engineering, Aoyama Gakuin University, SAd d Medical Research Lab ies, Tanabe
Seiyaku Co. LTD, $Depertment of Applied Chemistry, Kogakuin University

We have developed a Neural Stem Sphere (NSS) method, which can produce a large number of
neurons from mouse and primate embryonic stem (ES) cells (Neurosci. Res., 46 241—249 2003)
The NSS method consists two stages: In stage 1, cultured in y

(ACM) under free-floating conditions, within 4 days, colonies of undifferentiated mouse ES cells
give rise to NSSs with a periphery of neural stem cells. In stage 2, culturing the NSSs on an
adhesive substrate in ACM promotes neurogenesis. In the present study, we analyzed gene
expression during culture of mouse ES cells by quantitative real-time RT-PCR. Expression of Oct-

4, a marker of ES cells, in the colonies of ES cells was down-regulated during culture in stage 1

and became very low in NSSs at day 4. In contrast, expression of Soxl, a neuroectodermal
marker, became marked from day 2 in stage 1, and nestin, a neural stem cell marker, from day 3.
Expression of the neuronal marker MAP2 became distinct at day 4 in stage 1. Cells in NSSs
differentiated into neurons in stage 2 and expression of MAP2 increased. However, expression of
the astroglial marker GFAP and the oligodendroglial marker MBP did not increase in stage 2.
Interestingly, expression of the early mesodermal gene marker brachyury, the primitive
endodermal marker GATA4 or the epidermal marker cytokeratin-17 was low and did not
significantly increase throughout culture. These results demonstrate that the colonies of ES cells
give rise to NSSs, instead forming embryoid bodies, and that ES cells unidirectionally
differentiate into neurons via neuroectoderm and neural stem cells but form neither endodermat
nor mesodermal cells. This work was partly supported by Selective Research Fund of Tokye
Metropolitan Universities.

P2-092 Functional Analysis of a Novel Neuron-Specific Protein
Family, BRINP

Minako Ishii!, Takuya Mori?, Miwako Kobayashi!, Ichiro Matsuoka’ 2
ICreative Research Initiative, "SOUSEI", Hokkaido University,
Pharmaceutical Sciences, Hokkaido University

’Graduate School of

We have previously reported that Bone morphogenetic protein {BMP) and retinoic acid (RA) play
important roles in the neurogenesis of the PNS. Subsequently, we identified a novel protein which
is induced synergistically by BMP2 and RA in these neurons. Thus, BRINP1 (BMP/RA-inducible
neural specific protein-1) is a prototype member of a novel protein family which includes
BRINP2 and BRINP3. Three BRINP family proteins are specifically expressed in the nervous
system in complementary as well as in altenating manners. Flow cytometric analysis revealed
that over-expressed BRINPs suppress the cell cycle progression in several cell types. We also
found that aberrant high activity of NRSF, a transcription factor that controls nonneuronal
suppression of neuronal genes leads to tumorigenesis of neuronal pr cells itantly
with suppression of BRINP1. These findings suggest that BRINPs play important roles in the cell
cycle arrest of terminally differentiated neuronal cells. BRINPs are unique proteins in that they
posses no conserved motif except for a signal peptide and a coiled-coil domain. In the resent
study, we examined the structural requirements for the BRINPs to exert their functions. Our
results indicated that BRINPs require the signal peptide for their glycosylation and appropriate
targeting to unidentified mesh-like subcellular architecture in proliferating cells with both neurat
and al origin, although lack of signal peptide did not affect the cell cycle suppression.

a role of Xrce4 in neural development.

P2-093 Astrocyte differentiation of the EGF-responsive
proliferating cells in early postnatal mouse cerebellum

Takayuki Okano-Uchida!, Ryuji Katoh!, Yasuki Ishizaki'

!Department of Molecular and Cellular Neurobiology, Gunma University Graduate School of
Medicine, Maebashi, Japan

Cerebella from early postnatal mice were digested with papain, and the dissociated cells were
fractionated by a discontinuous Percoll gradient. The small cell fraction was comprised mainly of
granule cell precursors, while the large cell fraction cc d the cells expressing glial fibrillary
acidic protein (GFAP) very weakly. When the cells in the large cell fraction were cultured in the
presence of epidermal growth factor (EGF), the number of these GFAP-weakly-positive cells
increased extensively. Most of these cells also expressed nestin, a marker for neural stem cells,
and brain lipid binding protein. We found the basic helix-loop-helix transcription factor OLIG2,
which has been shown to be required for oligodendrocyte and motor neuron development, was
localized mainly in the nucleus of these cells in the presence of EGF. When EGF was removed,
most of the cells stopped proliferating and lost nestin expression. When ciliary neurotrophic factor
(CNTF) was given to these cells, OLIG2 disappeared from the nucleus and the cells began
stronger GFAP expression. In the presence of Leptomycin B, a specific inhibitor of CRM1-
dependent nuclear export, CNTF did not induce disappearance of OLIG2 from the nucleus or the
increase in the number of GFAP-positive cells. These results suggest that the export of OLIG2
from the nucleus is important for CNTF-induced astrocyte differentiation of these cells.

Further characterization of functional domains of BRINPs and their interaction with other proteins
will be discussed.

P2-094 The lineage tracing of Olig2 expressing cells in the cryo-
injured adult CNS

Kouko Tatsumi!, Hirohide Takebayashi?, Takayuki Manabe!, Kazuhiro Ikenaka?, Akio Wanaka'
'The Second Department of Anatomy, Nara Medical University, Kashihara, Nara, Japan,
2Djvision of Neurobiology and Bioinformatics, National Institute for Physiological Sciences,
National Institutes of Natural Sciences, Okazaki, Aichi, Japan

Our previous study with double labeling of BrdU and cell markers suggested that a number of
astrocytes were differentiated from resident oligodendrocyte progenitor (OPCs)-like cells in the
injured adult brain (Neurochem.Int. vol.46, 2005). To directly trace the lineages of the OPCs, we
employed double transgenic mice that express tamoxifen-sensitive CreER under the control of the
Olig2 promoter together with ROSA-EGFP reporter. We found that GFP positive cells appeared
around the injured region. These GFP(+) cells that also had Olig2-immunoreactivity in their
nuclei could be divided into two populations; One was Ol-positive population and another was
nestin expressing cells. Double labeling with cell markers revealed that some of the nestin-
positive cells co-expressed GFAP. None of the GFP-positive cells was Tuj-1-positive. These
results suggested that dormant OPCs in vivo took heterogeneous fates in response to injury.
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P2-095 Fibroblast growth factor 2 maintains neural stem cells in
an undifferentiated state and promotes their proliferation via the
glycogen synthase kinase 3 8 inactivation

Takeshi Shimizu!, Tetsushi Kagawa', Toshihiro Inoue', Yutaka Yoshinaga', Tetsuya Taga'

Department of Cell Fate Modulati ¢ of Motecular Embryology and Genetics,
K University, K Japan
Co-ordination of cell cycle exit and diffe iati i is an I program for neural

development. Although FGF2 is known to maintain neural stem cells in an undifferentiated state
and p their proliferati the molecular basis for these FGF2 effects has yet to be
elucidated. Here, we report that FGF2 signaling inhibits kinase activity of glycogen synthase
kinase 3 8 (GSK3 ) in the neuroepithelial cell culture. Inactivation of GSK3 8 increased 8-
catenin protein level in the nucleus and subsequently induced the of Cyclin DI, a cell

P2-096 The role of TROY in the development of the nervous
system

Tomoko Hisaoka!, Yoshihiro Monkawa‘ Tadasuke Komori!, Toshio Kitamura?, Emiko Senba
Department of Anatomy & M biology, Wakay Medical University, Wakayama, Japan,
2Djvision of Cellular Therapy, Advanced Clinical Research Center, The Institute of Medical
Science, The University of Tokyo, Tokyo, Japan

Neural stem cells are present in both the embryonic and the adult mouse forebrain. Although the
majority of neuroepithelial cells in early embryonic development have the properties of stem cells,
these cells are restricred to the subventricular zone (SVZ) lining to the lateral ventricle within the
postnatal and adult CNS. TROY is a member of the tumor necrosis factor receptor superfamily,
and our previous report showed that TROY mRNA is expressed in the germinal regions of
embryonic and adult CNS. In this study, we demonstmted that TROY protein is also expressed in

cycle regulator, to promote cell cycle progr P13 kinase inhibitor LY294002 impaired the
effects of FGF2 on both GSK3 8 phosphorylation and Cyclin DI expression, suggesting that
these FGF2 effects were dependent on the activation of PI3 kinase -Akt pathway. FGF2 signaling
through PI3 kinase-Akt-GSK3 8 pathway also potentiated the promoter activities of Hesl and
Hes5, which are Notch target genes involved in the of undiffe d neural stem
cell phenotype. § -catenin stabilization was sufficient for the Hes promoter activation by FGF2.
We propose that GSK3 8 is a dual functional molecule that couples cell cycle regulation and
differentiation commitment of neural stem cells in the presence of FGF2.

P2-097 PACAP-induced PACAP mRNA expression and neuronal
differentiation in neural precursor cells

Megumi Hirose!-?, Hitoshi Hashimoto!, Takeshi Shimada', Megumi Nakanishi!, Norihito
Shintani’, Junko Iga!, Naohisa Arakawa‘ Akemichi Baba!

'Lab y of Molecular N logy, Graduate School of Pharmaceutical Sciences,
Qsaka University, Suita, Osaka, Japan 2JSPS Research Fellow, Japan

PACAP has been suggested to be involved in the development of the embryonic nervous system.
Previously, we showed that PACAP acts as an autocrine or paracrine regulatory factor in PACAP
gene expression in PC12 cells, and that mRNAs for PACAP, VIP, and their receptors were
expressed in neural stem cell-enriched cultures derived from in vitro neuronal culture model of
embryonic stem (ES) cell differentiation. In this study, we examined the effects of PACAP on the
PACAP gene expression, as well as the ability to self-renew ( ive cellular proliferation) and
neural differentiation in cortical precursor cells and ES-cell-derived neural precursor cells.
PACAP mRNA was induced by PACAP (100 nM) in neural cells differentiated from ES cells
within 4 h after stimulation and returned to basal Jevels at 8 h. PACAP reduced the number of

dary neurosph and i d the number of cells positive for the neuronal marker
MAP2. PACAP did not influence the number of cells positive for neural stem cell marker nestin,
astrocyte marker GFAP, and oligodendrocyte marker CNPase. To further study whether bnef

pithelial cells and p | SVZ. Double-i revealed that TROY
was expressed in nestm-positive neuroepithelial cefls and radial glial cells, but not in MAP2-
positive differentiating neurons during embryonic stages. TROY-exp g cells in the p 1
SVZ were positive for Musashi-1 and negative for polysialic acid-neural celf adhesion molecule,
indicating that TROY is expressed in uncommitted or glial precursor cells, but not in neuronal
precursor cells. In addition, TROY was exp d in glial lineage cells in the postnatal CNS.
In vitro studies showed that overexpression of TROY in PCi2 cells inhibited NGF-induced
1 diffe Taken together, TROY is expressed in the undifferentiated
ueuroepithelial cells, radial glial cells, and glial lineage cells, which may be a default lineages,
and may be involved in maintaining a default state by repressing neuronal differentiation during
CNS development.
This work was supported by a Grant-in-Aid for Scientific Research (B) from the Ministry of
Education, Culture, Sports, Science and Technology (16300113) and a Research Grant on Priority
Areas from Wakayama Medical University.

P2-098 A role of CARM1 in neuronal differentiation
Tatsuji Fujiwara!, Chu Dongling', Yoshihisa Koyama', Yasutake Mori!, Masaya Tohyama'
Department of Anatomy and Neuroscience, Osaka University, Osaka, Japan

d

The coactivator: arginine methyl fi (CARMI/PRMT4) is an enzyme that
catalyzes the formation of asymmetric N,N-dimethylarginine residues. Many CARM! substrates
possess nucleic acid binding properties (PABP1, HuR, SmB, and Histone H3), but others can
remodel chromatin (p300/CBP). CARM1 plays a key role in hormone-induced gene activation
and define cofactor methylation and is broadly expressed. However, there had been no
information concerning roles of CARM1 in neuronal differentiation. Previous study showed that
CARMI stable PCI2 cell line become apoptotic following NGF stimulation (Wei Xu et al,
science 294, 2507 2001). Our previous study indicated supp of CARMI p neuronal
differentiation of PC12 cells. These results suggest that CARM! might be a negative regulator of
neuronal differentiation. To test this hypothems, we analyzed CARMI1 expression during
development of mouse brain by using western blotting and i histock y. CARMI was
strongly expressed in embryo, but its expression was d ically d d in p 1. This
expression patiern was corresponding to nestin, which is marker of neural stem cells. These data
suggest that CARMl might be a negative regulator of neuronal differentiation in vivo and

ired for keeping p Hon of neural stem cells. Furthermore, to examine this hypothesis,
we supp d endog: CARM]1 exp in neural stem cells. In this presentation, we will

exposures to PACAP induce neuronal differentiation from neural precursor cells, we d
the effects of PACAP exposure for 0.5 to 24 h on neural precursor cells. In monolayer culture of
cortical precursor cells, PACAP exposure for 3 h was sufficient for neuronal differentiation. In ES-
cell-derived neural precursor cells, PACAP induced 1 diffe as well. These resuits
suggest that PACAP signaling elicits an i in its own exp in an autocrine manner,
and that PACAP does not induce the self-renewal but instead induces early neuronal
dif ation in neural p cells.

P2-099 Filamin A-interacting protein (FILIP) deficiency results in
increased Filamin A expression and decreased proliferation in the
ventricular zone during neocortex development

Mohammad Tariqur Rahman!, Soichi Morikubo'2, Hideshi Yagi', Takashi Nagaﬂo1 , Masaru
Okabe®, Makoto Sato!4

IDivision of Cell Biology and Neuroscience, Department of Morphological and Physiological
Sciences, 2Division of Ophthalmology, Department of Sensory and Locomotor Medicine, Faculty
of Medical Sciences, University of Fukui, Matsuoka, Fukui 910 - 1193, Japan, 3Genome Informa-
tion Research Center, Osaka University, Yamadaoka 3-1, Suita, Osaka 565-0871, Japan,
4Solution Oriented Research for Sci and Technology, Japan S and Technology
Cor ion, Kawaguchi, Sai 332-0012, Japan
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Previously, we have reported that the gene expression of Filamin A-interacting protein (FILIP) is
restricted to the ventricular zone (VZ) in the developing neocortex and regulates the start of radial
migration therein [Nagano et al,, Nat Cell Biol. 2002]. Using RNAi technology, we have
confirmed that Filamin A, expression of which in VZ is controlled by FILIP, determines the
polarity-dependent migration in VZ [Nagano et al., J Neurosci. 2004]. These observations
prompted us to FILIP knock (KO) mouse to study the effect of FILIP deficiency
during neocortex development. To disrupt the functional expression of FILIP gene we have
replaced its largest exon with a LacZ and PGK-Neo cassette. As expected, we have observed that
Filamin A expression at p | day 0 is i d in VZ and reduced in upper cortical plate
(CP) in KO than that in wild type littermates (WT). A decreased proliferation was observed at
embryonic day (E) 17.5 in KO than that in WT but remains similar both in WT and KO at earlier
stages (E14.5 and E16.5), where the day of confirmation of vaginal plug is designated as E0.5.
Distribution and number of lly migrating | subtypes e.g. GABA™ and Calretinin®
neurons remains similar both in WT and KO. All together, these results fit to a major phenotype
observed in KO where col organization of CP is disrupted. To study any behavioral
or functional disorder due to such malformation of neocertical development, FILIP-KO mouse
therefore will be a valuable animal model.

show a role of CARMI in neuronal dufferentlanon

P2-100 Dendritic morphogenesis of cerebellar Purkinje cells
through extension and retraction: time-lapse analysis and
involvement of calcium/calmodulin-dependent protein kinase It and
neuronal activity

Masahiko Tanaka!, Yuchio Yanagawa3, Kunihiko Obata®, Tohru Marunouchi'

IDivision of Cell Biology, Institute for Comprehensive Medical Science, Fujita Health University,
Toyoake, Japan, ZDepartment of Genetic and Behavioral Neuroscience, Gunma Univeristy
Graduate School of Medicine, Maebashi, Japan, 3SORST, JST, Kawaguchi, Japan, “Brain
Science Institute, RIKEN, Wako, Japan

Cerebellar Purkinje cells have the most elaborate dendritic trees among the neurons in the CNS.
To investigate dynamical aspects of dendritic morphogenesis of Purkinje cells, we performed a
time-lapse analysis of cerebellar cell cultures derived from glutamate decarboxylase 67-green
fluorescent protein knockin mice. Purkinje cells extended several primary dendrites during the
culture for 25 days. Time lapse analysis started from 10 days in vitro (DIV) revealed that not only
extension but also retraction of primary dendrites occurred during this process. Interestingly, the
retraction of primary dendrites occurred most frequently b 10-15 DIV ly with
the occurrence of extension of the other primary dendrites in a cell. Analysis of morphological
characteristics of the retracted primary dendrites revealed that the shortest primary dendntes
tended to retract. Furthermore, with an inhibitor of calcium/calmodulin-d

protein kinase (CaMK) II reduced the number of primary dendrites specifically during 5- 15 DIV,
which is the period of the occurrence of active extension and retraction. Blockade of both non-
NMDA and botropic gl ptors also reduced the number of primary dendrites
during the same period. These findings suggest that the final morphology of Purkinje cells is
achieved not only through extension but also through partial retraction of their dendrites and that
CaMKII and neuronal activity are involved in this dendritic morphogenesis.




P2-101 PR#1, a monoclonal antibody raised against the
detergent insoluble membrane / lipid rafts from PC12 cells,
promotes neurite outgrowth of PC12 celis

Yasuhiro Yamazaki'~, Yasuko Nagatsuka®, Eriko Oshima3, Yasuo Suzuki?, Yoshio

Hirabayashi®, Tsutomu Hashikawa'

ILaboratory for neuralarchitecture, BSI, RIKEN, 2Department of Biochemistry, University of
Shizuoka, Phramaceutical Science, *Neuronal Circuit Mechanism Research Group, BSI, RIKEN

Glycosphingolipids (GSLs) and cholesterol are known to form lipid microdomains, often called
lipid rafts. By extensive studies on lipid raft microdomains, the knowledge of their characteristics
and celtular functions has been rapidly accumulating. In this study, we focused on the functional
significance of lipid rafts with respect to neural differentiation. To examine this event, we
prepared the detergent insoluble membrane (DIM) by sucrose density gradient centrifugation of
Tx-100 lysates from PC12 cells, immunized them to mouse, and selected monoclonal antibodies
(MAbs) which can induce neurite outgrowth. The first screening was performed using enzyme-
linked immunosolvent assay (ELISA) with culture supematants on the wells immobilized by DIM
fractions. Among them, 42 wells were positive. Next, we checked if these MAbs could induce
neurite outgrowth in PCI2 cells, and obrained one MAb, termed PR#1, with such activities.
TLC/immunostaining assay with glycolipids extracted from PCI12 cells exhibited a number of
immunoreactive bands of PR#1. These glycolipids were resistant to alkali hydrolysis and found to
contain an oligosaccharide composed of fucose, glucose and galactose by GC-MS analysis. Thus
the antigen for MAb PR#1 was considered to be fuco! GSLs. We are now trying to
analyze the mechanism of neurite outgrowth induced by PR#1 through the fucoglycoshpingolipid-
enriched microdomains.

P2-103 Ras regulates neuronal polarity via the PI3-
kinase/Akt/GSK-3 8 /CRMP-2 pathway

Takeshi Yoshimura!, Kozo Kaibuchi!

'Department of Cell Pharmacology, Graduate School of Medicine, Nagoya University, Nagoya,
Japan

The neuron is one of the most highly polarized cells known and is comprised of two structurally
and functionally distinct parts, an axon and dendrites. In cultured hipp

extend several minor processes during the first 12-24 h after plating. Then one of the processes
begins to extend rapidly to form an axon, resulting in the morphological polarization of the
peuron. The remaining processes result in the morphological features of dendrites. We
previously showed that collapsin response mediator protein-2 (CRMP-2) is critical for specifying
axon/dendrite fate, possibly by promoting neurite elongation via microtubule assembly. In
addition, we reported that glycogen synthase kinase-3 8 (GSK-3 8) phosphorylates CRMP-2 at
Thr-514, inactivates the CRMP-2 activity, and participates in neuronal polarization through
CRMP-2. It has been shown that Ras regulates the P13-kinase/Akt/GSK-3 8 pathway and MAPK
cascade. Here, we found that Ras was involved in neuronal polarization. The expression of the
constitutively active form of Ras, PI3-kinasc or Akt induced the formation of multiple axons in
hippocampal neurons. Inhibition of P13-kinase suppressed Ras-induced the formation of multiple
axons. These results suggest that Ras regulates neuronal polarity through the PI3-
kinase/Akt/GSK-3 8 /CRMP-2 pathway.

P2-105 Dorsally derived netrin-1 controls axonal patterning of
primary sensory axons in the developing spinal cord

Keisuke Watanabe'2, Nobuaki Tamamaki®#, Takahiro Huruta®, Susan L. Ackerman®, Kazuhiro
Ikenaka''?, Katsuhiko Ono'2

'Div. Neurobiol. Bioinfo., Natl. Inst. Physiol. Sci., Okazaki, Japan, *Grad. Univ. Advanced
Studies, Okazaki, Japan, *Dept. of Morphological Neura! Sci., Faculty of Med. and Pharma. Sci.,
Kumamoto Uni., Kumamoto, Japan, “Dept. of Morphological Brain Sci., Grad. Sch. of Med.,
Kyoto Uni., Kyoto, Japan, The Jackson Lab., Bar Harbor, ME, USA

Netrin-1 is a long-range diffusible factor expressed in the ventral midline of the developing neural
tube and has chemoattractive or chemorepulsive effects on growing axons. Netrin-1 is also
expressed in the dorsal spinal cord. However, roles of this dorsally derived netrin-1 remain totally
unknown. Here we show that dorsally derived netrin-1 controls the correct guidance of primary
sensory axons. During development, DRG axons grow into the dorsolateral margin of the spinal
cord, and the projections into the dorsal hom occurs after a waiting period of a few days. Netrin-
1 was transiently expressed in the dorsal horn of the cord during middle phase of the waiting
period, and the absence of netrin-1 resulted in aberrant invasion of sensory axons, including both
cutaneous and proprioceptive afferents, into the dorsal horn. Netrin-1 derived from the dorsal
spinal cord, but not the floor plate was involved in the correct projections of sensory axons.
Furthermore, netrin-1 suppressed axon outgrowth from DRG in vitro. DRG d

P2-102 Restoration from neurodegenerative changes by
withanoside 1V and by its active metabolite, sominone .

Tomoharu Kuboyama!, Chihiro Tohda?, Katsuko Komatsu'~

!Division of Pharmacognosy, Institute of Natural Medicine, Toyama Medical and Pharmaceutical
University, Toyama, Japan, 2Research Center for Ethnomedicine, Institute of Natural Medicine,
Toyama Medical and Pharmaceutical University, Toyama, Japan, 321st Century COE Program,
Toyama Medical and Pharmaceutical University, Toyama, Japan

We have been developing anti-dementia drugs based on réconstructing neurenal networks in
damaged brain, and found that withanoside IV (a constituent of Ashwagandha; root of Withania
somniferay induced neurite outgrowth in neuroblastoma cells and cultured rat cortical neurons. In
this study, it was clarified that oral administration of withanoside IV (10 1 mol/kg/day, 13 days)
improved memory deficit in A B (25-35)-injected mice (i.c.v., 25 nmol). Immunostaining for
phosphorylated NF-H (axonal marker), MAP2 (dendritic marker) and synaptophysin (synaptic
marker) showed that decreases in axons, dendrites and synapses in brains of A 8 (25-35)-injected
mice were recovered by withanoside IV administration. Sominone, an aglycone of withanoside
1V, was detected from the serum of mice from 3 h after oral ad ation of witk ide 1V,
whereas withanoside 1V itself could not be detected. Against atrophy of neurites induced by A 8
(25-35) in cultured rat cortical neurons, sominone (1 1 M) administration induced axonal and
dendritic regeneration, and synaptic reconstruction. In addition, an experiment of FM1-43 release
showed that treatment with sominone enhanced exocytosis potency from synaptic sites. These
results suggest that wi IV is bolized into after oral ad ion, and
sominone may be a active principle for reconstruction and re-functioning of neuronal networks.
To identify the signal pathway of sominone, an antagonist of estrogen receptor and inhibitors of
protein kinases were used against sominone-induced neurite outgrowth. The effect of sominone
was specifically inhibited by LY294002 (3 1 M, PI3-kinase inhibitor).
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P2-104 Developmental gene expression of Ca2*/calmodulin-
dependent protein kinase | in mouse brain and its involvement of
dendritic extension in hippocampal neurons

Akifiimi Kamata!, Hiroyuki Sakagami2, Kohji Fukunaga!, Hisatake Kondo?

IDepartment of Pharmacology, Graduate School of Pharmaceutical Sciences, Tohoku University,
Sendai, Japan, ?Division of Histology, Department of Cell Biology, Graduate School of
Medicine, Tohoku University, Sendai, Japan

Multifunctional CaZ*/calmodulin-dependent protein kinases, including CaMKi, CaMKII and
CaMKIV, are highly expressed in brain and play important roles for various neuronal functions
including neurite growth. In this study, we examined the gene expression of four isoforms of
CaMKI in developing mouse brain by in situ hybridization histochemistry. During the
development, CaMKIa and 82 showed prominent expression throughout brain and spinal cord.
CaMKI v showed highly restricted expression to particular brain regions such as the ventromedial
hypothalamic nucleus, amygdaloid nucleus, bral cortex and hipp pus. On the other hand,
CaMKId showed a prominent expression in the hippocampal pyramidal cell layer and
progressive increase in its expression during the postnatal development. By quantitative RT-PCR,
the expression of CaMKI! 6 in hippocampus was gradually increased from postnatal day 5 (P5) to
P21, and persistent unti! adult. Then, we overexpresssed the kinase-dead mutants of CaMKI and
CaMKIV in primary hippocampal neurons. The overexpression of a kinase-dead mutant of CaMKI
& reduced the average dendritic length without any significant changes in the number of
dendrites. In contrast, the overexpression of a kinase-dead mutant of nuclear-targeted CaMKIV
resulted in decreased number of dendrites without any effects on the average dendritic length.
These results suggest that CaMKI§ and CaMKIV are involved in regulation of dendritic
extension and initiation of dendrite, respectively, in h 1 Our findings provide
the evidence for the differential roles of CaMKI and CaMKXV in dendritic growth.

P2-106 Metabolite 1 of protopanaxadiol-type saponins, an axonal
regenerative factor, stimulates teneurin-2 linked by PI3-kinase
cascade

Ruiko Nakanishi', Chihiro Tohda!, Itsuko Hashimoto?, Katsuko Komatsu?3, Takako Yokozawa!
'Research Center for Ethnomedicine, Institute of Natural Medicine, Toyama Medical and
Pharmaceutical University, Toyama, Japan, 2Division of Pharmacognosy, Institute of Natura!
Medicine, Toyama Medical and Pharmaceutical University, Toyama, Japan, 321st Century COE
Program, Toyama Medical and Pharmaceutical University, Toyama, Japan

We previously showed that 20-O- 8 -D-glucopyranosyl-20(S)-protop diol (M1}, a boli
of prompanaxadlol-type Ginseng saponins by intestinal bacteria, had axonal extension activity in
and improved memory disorder and synaptic loss induces by an active
fragment of amyloid 8 A8 (25 35). It is unknown how M1 shows these effects in neurons. To
clarify the signal transd n } of Ml-i d axonal extension, phosphorylated
proteins by M1 stimulation were identified since most of cellular signal pathways are regulated by
phosphorylation / dephosphorylation. The combination of immunoprecipitation and MALDI-TOF-
MS revealed that teneurin-2 and mPar3 were specifically phosphorylated by M1 stimulation.
mPar3 is known as an axonal specifying molecule and to be regulated by PI3-kinase. On the other
hand, putative structure of teneurin-2 is a transmembrane protein. Although teneurin-2 is

P
netrin-1 receptor unc5c and unc5a, but not Dcc. Unc5¢™™ mutant mice showed aberrant
projections of the axons, which were partially similar to the defect as observed in netrin-1
mutants, whereas the aberrant invasion was not observed in Dcc mutants at the same stage.
Therefore, the inhibitory effect of netrin-1 on DRG axons is mediated by Unc5h family receptors,
but not by Dcc. These results demonstrate that netrin-1 in the dorsal spinal cord acts as an
inhibitory cue and elaborates the waiting period for primary sensory axons

peculated to act as a homophilic adhesive protein, we supposed another scenario which the
membrane-spanning protein played a role as signaling molecule like growth factor receptors.
Therefore, the involvements of teneurin-2 and P13-kinase in the M1 signal was studied. siRNA for
teneurin-2 was transfected in rat cortical neurons. In the teneurin-2-deficient neurons, M1-induced
axonal extension and PI3-kinase activation were significantly inhibited. In addition, treatment
with PI3-kinase inhibitor also reduced M1-induced axonal extension. These results suggest that
M1 induces axonal outgrowth through the teneurin-2-PI3-kinase cascade.
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P2-107 Analysis of the mechanism of Reelin-induced tyrosine
phosphorylation of Dab1

Ken-Ichiro Kubo', Katsuhiko Mikoshiba2, Kazunori Nakajima!?

!Department of Anatomy, Keio University School of Medicine, Tokye, Japan, 2Division of
Molecular Neurobiology, IMSUT, Tokye, Japan, >Department of Molecular Neurobiology, Inst.
DNA Med., Jikei Univ., Tokyo, Japan

1 1 ali 11

During brain d the precise patterns of are d
by an extracellular matrix protein, Reelin, which is secreted from Cajal-Retzius neurons in the
marginal zone of the neocortex. When Reelin binds to its receptors, tyrosine phosphorylation of
the intracellular adaptor protein Disabled 1 (Dab1) is induced. Although the molecular cascade of
Reelin signaling is being uncovered, the mechanism of tyrosine phosphorylation of Dabl remains
unclear, because these receptors do not contain tyrosine kinase domains. In this study, we show
that 1) Reelin induces tyrosine phosphorylation of Dabl depending on Src family PTKs. 2) Reelin
induces subcellular translocation of Dabi. We present a model of the mechanism of Reelin-
induced effitient tyrosine phosphorylaion of Dabl. In addition, we i gated the biological role
of Reelin-Dabl signaling cascade by using the in utero gene transfer system.

P2-109 DNA microarray analysis of activity-dependent gene
expression in cultured rat cortical cells

Chikara Kitamura!, Yasumitsu Kondoh?, Hideo Tashiro?, Tomoko Tashiro!

!Department of Chemistry and Biological Science, School of Science and Engineering, Aoyama
Gakuin University, Sagamihara, Japan, ZInstitute of Physical and Chemical Research, RIKEN

Activity-dependent genes are key factors for the establishment of the neural network and for
neural plasticity. In the present study, we surveyed for such genes by anatyzing gene expression in
the presence of tetrodotoxin (TTX) and during recovery after TTX removal using our original
oligoDNA microarray "Synaptoarray”. Cerebral cortical cells from E18 rat embryos were cultured
for 14 days to ensure synaptogenesis, then treated with 1 4 M TTX for 2 days. After TTX
removal, cells were further cultured for up to 2 days without TTX. Cell viability estimated by
LDH leakage was not affected by TTX while synaptic density estimated by Synapsin I
immunoreactivity decreased to 80% of untreated control after 2 days in TTX. From cells at the
end of 2 day-exposure to TTX (Oh) as well as at 5h (5h), 1day (1d) and 2 days (2d) after TTX
removal, total RNA was extracted, reverse-transcribed, and amplified to yield cRNA. After
labeling with Cy3 or Cy5, cRNA samples were compared by competitive hybridization in the
following 3 pairs; 5h/Oh, lday/Oh, and 2days/Oh. A large proportion of genes involved in
exocytosis and regulation of actin d ics were up-regulated dually after TTX removal,
while those involved in cell cycle control, apoptosis, and stress response did not show significant
changes. Among the up-regulated genes, Munc13-1, Synaptophysin, LIMK1, MRCK, and Rho A
as well as the growth factors, BDNF and FGF8, were the earliest responding genes. In contrast,
only a limited proportion of postsynaptic protein genes including neurotransmitter receptors was
up-regulated at later than lday. Recovery of neuronal activity thus initially induces recovery of
neurotransmitter release and actin dynamics, which will re-establish the function of the post-
synaptic structure.

P2-111 Adenoviral gene transfer of hepatocyte growth factor
(HGF) prevents death of injured adult motoneurons after peripheral
nerve avulsion

Kazuhiko Watabe!, Yuichi Hayashi', Yoko Kawazoe', Tsuyoshi Sakamoto®, Daisuke
Miyazawa?, Hiroshi Funakoshi?, Toshikazu Nakamura?

'Department of Molecular Neuropathology, Tokyo Metropol for N
2Division of Molecular R ive Medicine, Osaka University Graduate School of Medicine

Hepatocyte growth factor (HGF) exerts strong neurotrophic activities on motoneurons both in
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P2-108 Phosphorylation of GSK-3 8 in neurite outgrowth from
PC12D cells

Erika Jin!, Mamoru Sano!

IThe Department of Molecular Pharmacology, Kyoto Prefectural University of Medicine, Kyoto,
Japan

Glycogen synthase kinase 3(GSK-3) is identified as a negative regulator of glycogen synthase,
and more recently implicated in a wide range of signaling pathway, including the outgrowth of
neurites, the activation of GSK-3 3 by NGF through TrkA has been show to stimulate axon
1 in various | cells. While other studies suggested the inactive form of GSK-3 8
is required at the leading edge of neuronal growth cones. A subline of PC12 cells, PCI12D cells,
extends neurites within several houres in response not only to NGF but also to dbcAMP and
staurosporine. Then, changes in phosohorylation of GSK-3 8 were studied in relation to the
outgrowth of neurites in PC12D cells in immunofluor and i blotting experiments.
blotting studies led that amount of GSK-3 was not changed in relation to the neurite
growth by various agents. The phosphorylation of activating site of GSK3 8 (T-216) was found
to be increased in NGF-treated cells but not in dbcAMP or staurosporine-treated cells. The
T ylation of inhibitory site of GSK3 8(S-9) was decreased in staurosporine-treated cells
but was not clearly changed in NGF- and dbcAMP-treated cells. The outgrowth of neurites by
these agents was all inhibited by GSK inhibitor(VII). But wortmanin inhibited neurite growth in
only NGF-treated cells. The inactivated GSK-3 B (S-9) was observed in the leading edge of
growth cones in colocalization with actin in the neurites elicited various agents. These results
suggest that PI3-K pathway involving both Akt and GSK-3 8 appeared to be important for
neurite extension in response to NGF, while dbcAMP and staurosporine dependent neurite growth
might be induced in other way. Nevertheless, inactive form of GSK3 8 (S-9) may play a role in
leading edges of growth cones.

P2-110 Effects of an eight hour phase advance of the light-dark
cycle on neurotrophin levels in various brain regions of rats

Ritsuko Semba!, Masako Tsuzuki!, Chiaki Nakagawa!, Satoshi Ichisaka?, Yoshio Hata®

'Inst Dev Res, Aichi Human Ser Ctr, Kasugai, 2Djv Neurobiol, Tottori Univ, 3Div Integrative
Biosci, Tottori Univ Grad Sch Med,Yonago, Japan

During the postnatal development, circadian clock gencrates rhythms and synchronizes them to
the envi The entrai of intrinsic rhythm to environmental one is important to form
the sleep-awake rhythm. If the rhythm is not formed, the postnatal development of brain is shown
to be disturbed, resulting in expression of autism-like behaviors. Brain-derived neurotrophic
factor (BDNF) is known to be one of the factors forming circadian rhythms. Therefore we first
examined circadian changes in BDNF levels in selected brain regions from 10-week-old male rats.
In the hippocampus, BDNF showed maximal levels at circadian times (CT) 6 and 14 while, in the
neocortex and cerebellum, the levels were the highest during CT2 - CT6. Then we investigated
effects of an eight-hour phase advance of the light-dark cycle (LD) on neurotrophin levels in
various brain regions from adult male rats. Brain regions were dissected from rats under the
normal cyele at CT3.5 (group A) and CT11.5 (B) one day before advance of the cycle. Moreover,
brain regions were dissected at the same time as in group A on the first day (C) after starting the
advance of the LD cycle and on 7 days (D). Among four neurotrophins, most remarkable changes
were observed in levels of BDNF in the entorhinal cortex including the piriform and amygdaloid
nuclear complex. Eight-hour phase advance significantly elevated BDNF levels in group C, but
not in groups B and D as compared to group A. Recently, the damage of amygdaloid nuclear
complex is most convincing for etiology of autism. Thus, changes in BDNF levels in the region
should be noted.

P2-112 Neuroprotective Effect of Pigment Epithelium-Derived
Factor (PEDF)-Expressing Adenoviral Vector in the Quinolinic Acid
Rat Model of Huntington Disease

Tomomi Sanagi'2, Takeshi Yabe'?3, Haruki Yamada'->

IKitasato Institute for Life Sciences, Kitasato University, Tokyo, Japan, 2Graduate School of
Infection Control Sciences, Kitasato University, Tokyo, Japan, *Oriental Medicine Research
Center, The Kitasato Institute, Tokyo, Japan

Pigment epithelium-derived factor (PEDF) is a 50kDa glycoprotein and a member of the serine

vitro and in vivo. We examined survival-promoting effects of an adenoviral vector ing
human HGF (AxCAhHGF) on injured adult rat motoneurons after peripheral nerve avulsion. The
production of HGF in COS1 cells infected with AXCAhHGF and its bioactivity was checked by
immunoflucrescence, ELISA, western blot and MDCK cell scatter assay. The facial nerve or the
seventh cervical segment (C7) ventral and dorsal roots of 3 month-old Fischer 344 male rats were
then avulsed and removed from the stylomastoid or vertebral foramen, respectively, and
AxCAhHGF or PBS was inoculated in the lesioned foramen. The AxCAhHGF treatment
significantly prevented the loss of injured facial motoneurons (58.8%5.9% survival at 4weeks)

inhibitor (SERPIN) gene family. It is a potent and broadly acting neurotrophic factor that
protects various types of cultured neurons against glutamate excitotoxicity and induced-apoptosis.
However, the in vivo neuroprotective effects of PEDF in the central nervous system (CNS) have
not been fully analyzed. To investigate whether PEDF acts as a neurotrophic factor in vivo, we
analyzed the effects of adenovirus-mediated transfer of PEDF gene in the model rats of
Huntington disease (HD). Adenoviruses encoding PEDF (Ad.PEDF), beta-galactosidase
(Ad.LacZ), or sham were stereotaxically injected into the striatum of rats. One week after
treatment, the rats were unilaterally lesioned through the intrastriatal injection of 100 nmol of

and C7 ventral motoneurons (75.414.4% survival at 4weeks) after avulsion as d to the
treatment with PBS (30.236.7% survival of facial motoneurons and 44.69.3% survival of C7
motoneurons at 4weeks). The AxCAhHGF treatment ameliorated choline acetyltransferase
immunoreactivity in the injured motoneurons after avulsion. These results indicate that HGF may
prevent the degeneration of motoneurons in adult humans with motoneuron injury and motor
neuron diseases.

acid (QA). The rats receiving QA showed ipsil 1 by the stimulation of
apomorphine. A significant reductlon of apomorphme-mduced rotations was observed in
Ad.PEDF pr d rats. [ l b ! analysis revealed that Ad.PEDF pretreatment
significantly increased NeuN- and DARPP-32-positive neurons in the striatum one week after
lesion compared to control. Furthermore, RT-PCR analysis showed that the intrastriatal
expression of pro-inflammatory genes such as TNFa, IL-18 and MIPla mRNA was
significantly reduced one day after lesion in Ad.PEDF pretreated rats. The present results suggest
that adenoviral delivery of PEDF may be useful tool for the of v
disorders such as HD.




P2-113 BDNF sustains high level of proliferation rate of cultured
mouse neural stem/progenitor cells when applied to them with
FGF-2 in combination

Mika Sakai!, Hidefumi Fukumitsu!, Shoei Furukawa!

ILaboratory of Molecular Biology, Gifu Pharamaceutical University, Gifu, Japan

Neural stem cells (NSCs), which exist in developing or adult nervous systems, proliferate and
differentiate into neurons, astrocytes or oligodendrocytes. There is increasing interest in NSCs
and neural progenitor cells (NPCs) for therapeutic licati T 1 ion of cultured

P2-114 Neurotrophic effects of genipin: Neuroprotective actions
on ER stress in Neuro2a cells

Matsumi Yamazaki!, Kenzo Chiba!

!Department of Biochemistry, Faculty of Pharmaceutical Sciences, Hokuriku University,
Ishikawa, Japan

We have demonstrated previously that genipin, a natural iridoid compound, induces neuronal
differentiation through NO-cGMP-PKG pathway in PC12h and Neuro2a cells. It is widely known
that 6-hydroxydopamine(6-OHDA) induces oxidative stress and that oxidative stress causes

doplasmic reticulum(ER) siress. In this study, we investigated whether genipin exerts protective

NSCs/NPCs into a host brain may be one of the p for neurod ive
diseases and brain injuries. However, as aging progresses in the NSCs/NPCs by long-term culture
with repetitive passages, abilities for proliferation and neuronal differentiation are declined.
Therefore, in this study, effects of brain-derived neurotrophic factor (BDNF) on NSCs/NPCs were

ined, t BDNF i d neurons that differentiated from NSCs/NPCs. NSCs/NPCs
were isolated from mouse telencephalon at embryonic day 14, cultured in the defined medium
supplemented with or without FGF-2 (10 ng/ml) and/or BDNF (100 ng/ml), and passaged every 3
days. Three groups of cultures were differently maintained as follows: DOF group, with FGF-2 for
all period; DOB group, with both FGF-2 and BDNF for all period; D4B group, with FGF-2 alone
for the first 4 days and with FGF-2 and BDNF in combination for subsequent period. The cell
number was increased 3-times and 5-times of the beginning in DOF and DOB groups 10 days after
cell plating, respectively. Further, the proliferation rate of DOB, but not that of D4B, was always
higher than that of DOF, demonstrating that BDNF is active on facilitating proliferation of
NSCs/NPCs when used from the beginning with FGF-2 in combination. Taken into account our
previous observations that BDNF facilitates neuronal fate of cultured NSCs/NPCs, it is suggested
that BDNF effectively maintains the abilities of not only proliferation but also neuronal
differentiation.

P2-115 Neurotrophic effects of genipin: Neuroprotective actions
through nitric oxide synthase activation on oxidative stress in
Neuro2a cells

Kenzo Chiba!, Matsumi Yamazaki!, Keiko Satoh!

Department of Biochemistry, Faculty of Pharmaceutical Sciencies, Hokuriku University,
Ishikawa, Japan

We have reported that a herbal iridoid compound, genipin, has neuritogenic activity in PC12h and
Neuro2a cells through activation of nitric oxide synthase(NOS). It has been suggested that NOS
has antioxidant role and scavenging role for free radicals, to protect cells against oxidative stress.
In this study, we examined whether genipin has protective effects on 6-hydroxydopamine(6-
OHDA)-induced cytotoxicity, as a model of oxidative stress. The toxicity was evaluated by MTT
reduction assay and LDH release assay.

6-OHDA induced cytotoxicity dose-dependently(0-20 M) in Neuro2a cells, and the toxicity was
enhanced by several NOS inhibitors(L-NAME: 0.5 mM, ETPL: 0.5 u M, 1400W: 0.5 u M). The
observed potentiation by L-NAME of 6-OHDA- induced toxicity was significantly suppressed by
NO donor(SNAP), not completely but significant. Therefore, in Neuro2a cells, intrinsic NO might
act as a protective factor on 6-OHDA-induced cytotoxicity under resting state.

Genipin prevented 6-OHDA-induced cytotoxicity in a dose-dependent manner(0-10 u M).
Furthermore 50 © M genipin increased intracellular NO release monitored with NO sensitive
fluorescent probe(DAF-2DA) in Neuro2a cells.

Thus our data suggest that NOS possesses the protective effect for the oxidative stress, such as 6-
OHDA treatment, under resting state, and genipin has neuroprotective effects through activation
of NOS as well as the neuritogenic activity.

This work was supported by MEXT. FRONTIER(2005-2009).

P2-117 Neuroprotective effects of isoflavones as selective
estrogen receptor modulators

Akiko Shingo‘, Idumi Yamashita!, Mie Unohara', Maiko Kitagawa!, Yuka Yamamoto!,
Yasuhiro Kimura!, Shozo Kito!

ILab.Neurosci., Hyogo Univ. Sch of Health Sci., Kakogawa, Japan

Phytoestrogens are plant constituents with a phenol structure, contained in a variety of edible
plants and considered nature's SERMs (selective estrogen receptor modulators). Among the most
common phytoestrogens, isoflavones and isoflavone glycosides are heterocyclic phenols closely
related to estrogenic steroids in their structures.
In this study, we examined estrogen-like or antiestrogenic actions of isoflavones in the cerebral
cortex and hippocampus on the basis of our previous data that estradiol induces IGF-1 mRNA
expression, up-regulate estrogen receptors and facilitate ERE binding in these brain areas of rats.
Used materials were ovari d and non-ovari ized 4 k-old Wistar strain female
rats. Each of rats was further divided into the following three groups. Group A: rats fed with
phytoestrogen-free control diet, Group B: rats fed with diet with soy bean-derived estrogen and
Group C: rats fed with control diet combined with chronic intraperitoneal injections of minimum
dose of -estradiol. After feeding, rats were sacrificed to remove the cerebral cortex and
hippocampus. Expressions of mRNAs of IGF-1, estrogen receptors « and 8, and ERE binding
were analysed by real time PCR assay and gel shift assay, respectively.
As the results, it was revealed that isoflavones increased mRNA expressions of IGF-1 and
estrogen receptors in both ovari d and non-ovari d rats. Diffe b

ptor and in to isoflavones were analysed. On the other hand, isoflavone
feeding increased ERE binding as much as chronic injections of estrogen did in the
ovari ized rats. The detailed t of these results is left for further experiments.
Support Contributed By: Kampo Science Foundation, Japan.
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effect, as another neurotrophic effect, on ER stress-induced cell death using 6-OHDA in Neuro2a
cells. Treatment with 6-OHDA(0-20 u M) for 24 h significantly reduced MTT reduction activity
in a concentration-dependent manner. Furthermore, 6-OHDA(20 M) markedly increased the
level of GRP78, one of ER stress-response proteins, suggesting that 6-OHDA induces cell death
accompanied with ER stress in Neuro2a cells. Genipin(2.5-10 u M) significantly prevented both
6-OHDA-induced cell death and expression of GRP78 protein in these cells. We tested protective
effect of genipin on A23187-induced cell death as a more certain model of ER stress. A23187, a
calcium ionophore, is widely used as an ER stress inducer. Genipin(4-20 u M) significantly
prevented celt death in Neuro2a cells treated with the inducer(1 1 M) for 4 h in a concentration-
dependent manner. We have previously suggested that genipin directly binds to and activates
neuronal NO synthase. We tested effects of NO and its downstream product, cGMP, on 6-OHDA-
induced GRP78 expression. Both an NO donor and a ¢cGMP analog depressed the increased
GRP78 protein. These findings suggest that genipin shows protective effect on ER stress-induced
cell death with involvement of NO and ¢GMP in Neuro2a cells. This work was supported by
MEXT. FRONTIER(2005-2009).

P2-116 Differential Distributions of Epidermal Growth Factor
Family and Phosphorylated ErbB1 in adult Rat Brain

Piao Yingshan!, Emiko Komi!, Yuriko Iwakura!, Nobuyuki Takei', Hiroyuki Nawa'
IMolecular Neurobiology, Brain R h Insti Niigata University, Niigata, Japan

Epidermal growth factor (EGF) and structurally related peptides such as transforming growth
factor alpha (TGF&alpha) and heparin-binding EGF-like growth factor (HB-EGF) are ligands for
ErbBI receptor and play crucial roles in central nervous system (CNS), such as proliferation,
survival and cell fate regulation. Using two-site enzyme immunoassays (EIAs), we measured
protein levels of EGF, TGF&alpha and HB-EGF in adult rat brain, and compared with their
mRNA expressions as well as with phosphorylation levels of their receptors (ErbB1). There were
significant variances in brain distributions of each ErbBl ligand. Among ErbBl ligands, the
content of HB-EGF protein are higher than those of TGF&alpha and EGF in adult rat brain
regions. The distributions of ErbB1 ligands failed to match those of mRNA or ErbBl
phosphorylation levels. In parallel, there are significant basal phosphorylation of ErbB1, with the
largest activation in the midbrain. These observations suggest that the activation of brain ErbB1
involves post-translational regulation of multiple EGF family L in a region-specific
manner.

P2-118 NGF prevents 2-deoxy-D-glucose-induced apoptosis via
PI3-K signaling pathway in PC12 cells

Koji Shimoke', Yuko Yamamoto', Soichiro Kishi', Harue Sasaya!, Takahiro Utsumi!, Yuichi
Shimamura!, Kazuo Shin-Ya?, Toshihiko Ikeuchi' .

!Laboratory of Neurobiology, Faculty of Engineering, Kansai University, Osaka, Japan, Institute
of Molecular and Cellular Biosciences, The University of Tokyo, Tokyo, Japan

Nerve growth factor (NGF), one of the neurotrophic factors mainly acting in the peripheral
nervous system (PNS), prevents apoptosis which is induced by various stimulants. We present
that NGF suppressed 2-deoxy-D-glucose (2DG)-induced apoptosis in PC12 cells. An analysis
using LY294002 (LY), a specific inhibitor of phosphatidylinositol 3-kinase (P13-K), revealed that
NGF prevented this apoptosis via the PI3-K signaling pathway. We found that the number of
Hoechst 334882-positive cells was increased by the treatment of LY in the presence of 2DG plus
NGF. We also found that 2DG iently i d the exp of GRP78, and NGF
increased the expression of GRP78. Interestingly, the expression of GRP78 was decreased by
addition of LY. These results suggest that NGF prevents 2DG-triggered ER stress-mediated
apoptosis via the PI3-K signaling pathway in PC12 cells. The physiological importance of the
expression of GRP78 is under investigation.
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P2-119 Behavioral abnormalities of the transgenic mice over-
expressing HB-EGF

Yuji Shishido!, Takayuki Tanaka', Piao YingShan', Shigeki HigashiyamaZ, Nobuyuki Takei!,
Hiroyuki Nawa!

IDepartment of molecular Neurobiology, Brain Research institute, Niigata University, Niigata,
Japan, 2Department of Medical Biochemistry, Ehime University School of Medicine, Ehime,
Japan

Members in the epidermal growth factor (EGF) family bind to ErbB receptors (ErbB1-4) and
produce mitotic and trophic action on various types of CNS cells. In rats, abnormal EGF receptor
(ErbB1) stimulation given during limited neonatal stages leads to the severe and persistent
behavioral dysfunctions. Heparin-binding EGF-like growth factor (HB-EGF), a member of the
EGF family, shows neurotrophic actions on CNS neurons, such as survival of dopaminergic
neurons, neuroprotective effect against seizure and ischemia. To study the physiological roles of

HB-EGF in the brain, we have g d the ic mice that p HB-EGF gene in
the forebrain regions. mRNA coding human preproHB-EGF was expressed under a-CaMK Il
P HB-EGF ic mice exhibited behavioral abnormalities in locomotor activity in

adulthood. Gross learning ability of the transgenic mice appeared to be normal as revealed by fear
conditioning test. In neurochemical aspects, there were significant changes in levels of dopamine
and their metabolites in the striatum, and in norepinephrine levels in the frontal cortex at the adult
stage. These results suggest that ErbB/HB-EGF signal regulates brain function and behavior
hrough the alterations of i bolism in the brain.
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BODY WEIGHT
BRADYKININ
BRAIN

P1-085
P1-026
MS2-02
P2-052
J82-03
MS8-05
P1-034
P1-083

CADHERIN
CALCINEURIN

CALCIUM

CALCIUM [CA)

SY7-04
SY5-03
SYb-05
P1-083
SY5-05
P1-021
P1-083
P2-015
P2-018
P2-040
P2-070
SY5-01
5Y5-04
MS3-01
P2-104

CALCIUM/CALMODULIN-DEPENDENT PROTEIN KINASE

CALMODULIN

CALPAIN
CANNABINOIDS
CARBAMAZEPINE
CARM1

CASPASE

CASPASE4
CATECHOLAMINE

CATHEPSIN
CDK

CDNA

P2-100
SY5-01
SY5-02
SY5-03
SY5-04
5Y5-05
MS2-04
P1-083
P1-085
P2-029
P2-030
P2-104
P1-027
P1-111
P1-108
P2-098
P1-017
P1-020
P1-110
MS7-02
MS1-06
P1-106
P2-008
ISN-03
MS2-056
P2-032
P2-036
P2-016

FEBEBEMAXPESR

CELL

CELL ADHESION
CELL CULTURE
CELL DEATH

CENTRAL NERVOUS SYSTEM
CEREBELLAR
CEREBELLUM

CHANNEL

CHEMOKINE

CHEMORECEPTOR
CHOLECYSTOKININ
CHOLESTEROL

CHOREA-ACANTHOCYTOSIS
CHROMAFFIN

CHRONIC

CICR

CIRCADIAN

CIRCADIAN RHYTHM
CIRCADIAN-RHYTHM
CLOCK

CLOZAPINE

CNS [CENTRAL NERVOUS SYSTEM]

COCAINE

COCHLEA
COGNITION
COMPLEX
CONCENTRATION
CONDUCTION
CONSOLIDATION
CORTEX

CORTICOSTERONE

COUPLED
CREB

P1-051
P1-001
P2-100
MS4-01
P2-054
P1-032
P2-011
SY2-01
SY2-02
P1-004
P1-048
P2-085
P2-093
P2-100
P1-010
P2-002
P2-011
P2-065
P2-050
P2-073
P2-073
P2-007
SY1-03
MS2-01
P1-057
P2-032
JS2-05
P2-008
P1-042
MS4-05
P1-108
P1-025
P2-110
P1-026
MS8-01
P1-026
P2-007
MS4-04
P1-103
P2-019
P1-024
MS4-03
P2-080
J82-01
P2-066
SY2-05
SY3-05
P1-095
P1-104
P1-047
P1-065
P2-022
J81-04
SY2-05
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CRE-MEDIATED RECOMBINATION P2-094

CRF
CRF [CRH]
CRMP

CULTURE

CYSTATIN F
CYSTEINE
CYTOKINE

CYTOSKELETON
CYTOSOL

P1-080
P1-042
P2-103
P2-049
P2-052
P2-109
MS3-07
MS7-05
P2-071
P2-096
P2-044
P1-031

DABI1

DBZ
DEAFFERENTATION
DEATH
DEGENERATION

DEMENTIA

DEMYELINATION

DENDRITE

DENDRITIC SPINE
DEPENDENT
DEPRESSION

DEVELOPMENT

P2-075
SY7-01
P2-051
P1-110
P1-037
P1-051
P1-053
P1-054
P1-0565
P1-059
P1-061
P1-115
MS7-01
P1-098
P2-017
P2-102
5Y8-03
SY9-02
MS2-06
MS3-07
P1-086
P1-088
P2-066
SY5-01
5Y10-03
P1-014
P2-102
P2-104
P2-024
P1-099
JS81-08
SY3-02
SY3-03
P1-065
P1-077
P1-078
P1-102
SY2-01
MS5-01

DIFFERENTIAL DISPLAY
DIFFERENTIATION

DIFFERNTIATION
DISABLED

DISC1

DISEASE

DISTRIBUTION

DNA

DNA LIGASE IV
DNA REPAIR
DOPA
DOPAMINE

MS5-04
MS5-06
P1-005
P1-046
P1-047
P1-048
P2-047
P2-061
P2-074
P2-078
P2-079
P2-082
P2-085
P2-087
P2-098
P2-099
P2-104
P2-107
P1-039
JS81-01
SY4-01
SY4-02
SY5-01
SY10-03
MS5-03
MS6-01
P2-055
P2-078
P2-079
P2-080
P2-083
P2-084
P2-086
P2-087
P2-088
P2-090
P2-093
P2-095
P2-097
P2-098
P2-077
P2-107
SY7-01
MS5-01
P1-051
P2-061
MS3-06
P1-035
P1-113
P2-091
P1-055
P2-006
5Y5-03
SY7-03

DOPAMINE RECEPTOR
DORSAL HORN
DORSAL ROOT GANGLION

DORSAL ROOT GANGLION [DRG]
DOUBLE-STRAND BREAK

DREBRIN
DROSOPHILA

DRUG
DYSBINDIN

MBS8-03
P1-038
P1-058
P1-079
P1-099
P1-101
P1-107
P1-109
P1-111
P2-006
P2-012
P2-020
P2-022
P2-119
SY6-04
P1-002
SY9-02
P1-023
MS5-01
P2-105
P2-091
P2-024
MS5-04
P2-039
P2-040
P2-087
5Y8-04
P1-076

BE-BOX

EFFERENT

EFFLUX
ELECTROPORATION

ENDOPLASMIC RETICULUM
ENDOTHELIAL

ENTERIC GLIAL CELLS
ENTERIC NERVOUS SYSTEM
ENZYME

EPAC

EPILEPSY

EPSC
ER

J581-10
P1-022
P1-094
MS6-056
P2-080
P1-021
P1-082
P2-062
P2-062
P2-063
P1-027
ISN-01
P1-114
P1-116
P2-0056
P1-014
P1-016
P1-019
P1-020
P1-051
P2-003
P2-042
P2-114
P2-118



ER [ENDOPLASMIC RETICULUM] JS1-01

P1-052
P1-053
P1-072
ERK MS88-01
ESTROGEN SY3-02
P1-084
P2-117
ESTROGEN [ESTRADIOL] P1-012
P2-083
EXCITOTOXICITY P1-113
P2-049
EXOCYTOISIS P2-025
EXOCYTOSIS P1-076
P2-008
P2-011
EXPLORATION P1-069
EXPRESSION J82-03
P1-049
P1-054
P2-097
P2-109
FASCIN P2-043
FATIGUE P1-032
P1-033
FATTY ACID SY1-02
P2-047
FEAR JS81-07
P1-043
p2-012
FEEDING MS2-02
pP2-018
FEMALE P1-071
FIBRONECTIN 5Y9-04
FILOPODIA P2-043
FLUORESCENCE SY5-04
P1-059
FOOD P1-029
FOREBRAIN P2-082
P2-096
P2-119
FOS SY2-04
MS8-06
P1-038
P1-047
FUNCTIONAL MRI P1-032
G PROTEIN P2-018
P2-078
GABA ISN-01

GABA {GAMMA-AMINOBUTYRIC] P2-079

GABANERGIC

GAD
GALECTIN-1
GANGLIOSIDE

GAP-42
GAP-43
GDNF

GEF
GENE

GENE EXPRESSION
GENE KNOCKOUT
GENE TRANSFER
GENOME

GFA

GFA [GLIAL FIBRILLARY ACIDIC PROTEIN]

GFAP
GFP
GLIA

GLIAL CELLS
GLUCOCORTICOID

GLUR

GLURIL
GLUTAMATE

SY2-02
P2-080
JS1-08
MS4-04
P1-092
P2-069
JS1-10
P2-062
JS51-06
P1-099
P1-102
P1-060
JS1-06
J582-03
J52-04
SY3-05
SY7-05
MS4-02
P2-097
P2-109
SY3-03
SY6-04
P2-026
J82-01
JS2-02
JS2-04
P1-079
P1-081
SY4-02
P1-116

P2-093

P2-062
P2-042
ISN-05
JS81-06
SY10-03
MS5-06
P2-046
P2-048
P2-055
P2-057
P2-058
P2-067
P2-077
P2-085
P2-112
P2-007
P1-012
P1-071
P2-003
P2-004
P1-027
JS2-04
SY7-02

FBEHBERMARPRE

GLUTAMATE DECARBOXYLASE
GLUTAMATE RECEPTOR

GLYCINE
GLYCOLIPID
GLYCOPROTEIN
GPROTEIN
GROWTH CONE
GROWTH FACTOR
GRP

GTP

GUIDANCE

P1-011
P1-015
P1-034
P1-110
P2-001
P2-005
P2-053
ISN-03
P2-100
MS1-05
P2-065
P1-066
P1-093
P2-022
P2-028
SY10-04
P2-043
P2-119
P2-114
P2-020
P2-039
P2-105

HIPPOCAMPUS

HISTAMINE
HOMOCYSTEINE
HORMONE
HUNTINGTON
HYPERACTIVITY
HYPOGLYCEMIA
HYPOTHALAMUS

HYPOTHESIS
HYPOTHYROID

HYPOXIC-ISCHEMIC INJURY

JS1-02
SY5-04
MS86-01
P1-011
P1-012
P1-039
P1-115
P1-116
P2-054
P2-058
P2-081
P2-086
P1-030
SY1-01
SY3-01
P2-112
SY2-04
P2-034
P1-022
P1-029
P2-030
P1-032
P1-048
P1-008

IGF-1
IMAGING

IMMEDIATE EARLY GENE

IMMUNITY

P1-0607
SY5-04
SY2-04
P1-074
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IMMUNOCYTOCHEMISTRY P1-002
P1-054
P1-112
IMMUNOGLOBULIN P1-003
P1-004
P1-005
IMMUNOHISTOCEMIS-TRY P2-067
IMMUNOHISTOCHEMISTRY P1-003
P1-004
P1-029
P1-041
IMMUNOHISTOCHEMIS-TRY ‘P1-063
P2-096
IN SITU P2-104
INDUCTION P1-029
INFLAMMATION MS7-03
P1-028
P1-074
P1-082
P1-100
INFLUENZA P1-068
INHIBITORY P1-017
INJURY P1-009
P1-087
P1-088
P2-111
INOSITOL 1,4,5-TRIPHOSPHATE RECEPTOR P1-108
INTERLEUKIN SY3-01
INTERLEUKIN-1&BETA; MS4-05
INTERNEURON P2-074
INTESTINAL VILLI P2-062
INTRACELLULAR MS3-06
ISCHEMIA 5Y9-03
MS6-02
MS7-03
MS7-04
MS7-05
P1-017
P1-082
P1-083
P1-084
P1-085
ISOLATION P1-069
JUN MS8-06
P1-045

KAINATE
KAINIC ACID

MS8-06
MS3-02
MS8-06
P1-022
P1-041

P1-113

P1-114

P1-115

KINASE SY5-01
P2-029

P2-037

KINESIN P2-042
KNOCK-IN SY2-04
SY5-02

KNOCKOUT SY6-03
MS2-02

MS3-02

MS7-03

MS8-07

P1-061

P1-067

P2-061

P2-099

KNOCKOUT MICE ISN-02
'
L1 MS8-02
LACTATE P2-060
LAMINA MS5-02
LASP FAMILY P2-043
LEANING AND MEMORY P1-070
LEARNING P1-027
P1-028

LIF MS3-03
LIPID P1-094
P2-057

LIPOPROTEIN SY1-03
LITHIUM JS1-04
JS1-10

SY4-05

, MS8-05
LIVER SY3-01
LOCAL SY10-04
P1-036

LOCALIZATION P1-054
P2-092

LOCOMOTION P1-038
P1-065

LOCOMOTOR P1-103
LOCUS COERULEUS SY3-02
LPS P2-071
LTP P1-010
L-TYPE P1-010
MAO P1-062
MAP KINASE SY8-02
P1-018

P1-102

MAPC

MAPK

MATH
MATURATION
MEMBRANE
MEMORY

MENTAL
METABOLISM
METHAMPHETAMINE

METHYLATION

MICE

MICRODIALYSIS
MICROGLIA

MICROGLIAL CELL
MICROTUBULE

MIGRATION

MITOCHONDRIA

P1-110
P2-050
P2-056
P2-083
P1-008
JS1-05
J81-10
P1-093
P2-032
SY2-05
SY6-03
P1-028
P1-033
P1-034
SY7-05
P1-070
P1-100
P1-104
P2-016
P2-019
SY4-02
MS2-03
P1-009
P1-069
P1-103
P1-105
ISN-03
SY9-04
MS1-01
P1-028
P1-082
P1-097
P1-100
P1-112
P2-041
P2-052
P2-056
P2-059
P2-070
P2-071
P2-073
MS3-07
MS2-01
P2-045
MS5-06
MS6-02
MS6-05
P2-041
P2-052
P2-074
P2-099
P2-107
JS2-03
SY1-05



SY3-04

P1-057

P2-053

MITOCHONDRIAL DNA SY1-05
MK-801 P2-007
MODEL P1-037
P1-112

MOLECULAR GENETICS JS2-05
MONOAMINE OXYDASE MS4-03
MOOD DISORDER JS81-05
MOOD STABILIZER JS1-10
MORPHINE P1-099
MORPHOLOGY P2-044
MOTONEURON P1-060
P2-049

P2-111

MOTONEURON [MOTOR NEURON]  P1-009
MOTOR NEURON SY8-01
MOUSE SY6-04
MS7-04

P1-114

MPTP P1-062
MRI [MAGNETIC RESONANCEIMAGING}] P2-017
MRNA SY3-05
P1-071

MU P2-016
MULTIPLE SCLEROSIS SY8-03
P2-059

MUSASHI P2-084
MUSCARINIC P1-030
P1-098

P2-017

MUTANT P2-038
MUTATION P1-041
MYASTHENIA P2-072
MYELIN SY8-03
MS2-06

MS3-03

P2-055

P2-059

P2-063

P2-065

P2-066

P2-067

P2-068

P2-069

MYELINATION SY7-04
MYELINE P2-064
NAUROPEPTIDE P1-067
NCAM P1-066
NEOCORTEX SY7-05
P2-057

P2-099

P2-107

NEONATAL ISOLATION SY3-03

NESTIN P2-077

NETWORK P2-031

NEURAL : SY4-05

P2-033

NEURAL STEM CELL SY4-01

NEURAL STEM CELLS P2-098
NEURAL TUBE [NEURALCREST, NEURAL PLATE|

SY2-01

NEURALCREST P2-089

NEURITE SY10-02

SY10-04

MS2-03

MS6-06

P2-088

P2-101

P2-106

P2-108

NEURITE EXTENSION P1-001

NEUROBLASTOMA P2-014

P2-029

P2-114

P2-115

NEURODEGENERATIVE DISORDERS ISN-02

NEUROGENESIS JS1-01

J51-02

SY6-02

MS5-02

MS5-05

MS6-02

P1-072

P2-014

P2-057

P2-081

P2-086

P2-090

P2-091

NEUROMELANIN ISN-04

NEUROMODULATION P1-010

NEUROMODULATOR P2-015

P2-070

NEUROMUSCULAR P2-072

NEURON ISN-03

SY1-03

SY10-01

MS5-05

MS5-06

P1-005

P1-031

P1-057

P1-064

P1-094

BBEBERASDESR

P2-015
P2-028

P2-047

P2-058

P2-060

P2-070

P2-085

P2-087

P2-090

P2-092

P2-112

NEURONAL P2-077
NEURONAL DEATH MS3-02
NEURONAL IMAGING P2-026
NEURONAL MOLECULES P2-026
NEUROPATHY SY9-02
P1-063

NEUROPEPTIDE MS2-02
P2-097

NEUROPSIN P1-049
P1-115

NEUROSPHERE SY4-01
NEUROSTEROID MS1-06
NEUROTOXICITY P1-015
P1-040

P1-084

P2-009

P2-053

P2-114

P2-116

NEUROTRANSMISSION P1-050
NEUROTRANSMITTER P2-011
P2-015

NEUROTRANSMITTERS AND MODULATORS P2-009
NEUROTROPHIC SY7-03
MS3-01

P2-111

P2-112

P2-114

P2-115

NEUROTROPHIN MS5-01
MS5-02

P1-087

P2-113

P2-116

NFATC SY2-03
NGF P1-001
P2-118

NGF [NERVE GROWTH FACTOR] P2-108
NICOTINE MS3-01
P1-101

P2-086

NICOTINIC MS1-06
NITRIC OXIDE J51-09
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P1-018

P1-085

P2-011

P2-013

. P2-115

NMDA MS1-02
MS1-03

MS1-05

MS7-06

P1-045

P2-001

NMDA {N-METHYL-D-ASPARTATE] P1-095
P2-050

P2-051

NMDA RECEPTOR P2-024
NMR P1-034
P2-037

P2-060

NOCICEPTION 5Y9-03
P1-063

NODE P2-065
NORADRENALINE S5Y6-03
NOREPINEPHRINE [NORADRENALINE] P2-071
NOTCH SY4-02
5Y4-05

SY10-03

P1-091

NR2B P1-027
NUCLEUS P1-031
o |
OBESITY MS2-02
OCT-3/4 SY4-01
OLFACTORY BULB P1-013
OLIG2 P2-094
OLIGODENDROCYTE SY8-02
SY8-03

P1-086

P1-088

P2-059

P2-063

P2-064

P2-066

P2-082

OLIGODENDROCYTE PROGENITOR CELLS P2-094
OOCYTE MS1-06
P2-001

OPERANT P1-106
OPIOID P2-016
OPTIC CHIASM SY2-01
ORGANOTYPIC P2-050
OUTGROWTH 5Y10-04
MS2-03

P2-101

P2-108
OXIDATION MS7-04
P1-113
OXIDATIVE STRESS P2-034

PACAP SY7-01
PAIN 5Y9-01
5Y9-02
5Y9-04
P1-002
P1-023
SY2-02
ISN-04
SY7-03
MS4-02
P1-037
P1-050
P1-056
P1-058
P1-062
MS8-02
P1-050
P1-095
P2-005
MS2-03
P1-001
P1-019
P1-036
P1-050
P2-054
P2-096
P2-101
P2-108
P2-118
PCR P1-109
PDZ MS3-06
PEPTIDE P2-014
P2-054
P2-067
P2-099
J52-01
SY7-05
P2-038
P2-118
P1-023
5Y5-02
P1-023
P1-045
P2-030
P2-037
P2-040
P2-064
P2-084

PANCREAS
PARKINSON

PARVALBUMIN
PATCH CLAMP

PC12

PERIPHERAL
PERIVENTRICULAR
PHARMACODYNAMICS
PHENCYCLIDINE
PHORBOL
PHOSPHATIDYLINOSITOL
PHOSPHOLIPASE
PHOSPHORYLATION

P2-106
P2-108
P2-034

MS5-04
P1-061
P2-040

MS8-02
P1-011
P1-012
P1-049
P1-109
P2-086

SY10-05

SY10-01
SY8-01
P1-019
P1-059

POLYPHENOLS SY1-04

POSITRON EMISSION TOMOGRAPHY P1-032

POSTMORTEM JS2-03

POSTNATAL SY6-02

MS5-06

P2-085

MS1-01

P1-104

P1-105

P1-106

P1-107

SY6-01

P1-070

SY1-01

P1-090

P1-091

P1-093

P1-096

P2-060

P2-051

P2-113

P1-022
JS1-04

MS6-01

P2-088

P2-113

MS5-05

P2-051

SY8-04

P2-029

P2-039

P2-092

MS3-02

MS7-03

P1-082

P1-010

P1-012

PHOSPOLIPASE C
PHOTORECEPTOR

PLASTICITY

PLEXIN
POLARITY
POLYGLUTAMINE

POTASSIUM (K]
PREFRONTAL

PREPULSE INHIBITION

PRESENILIN

PRIMARY
PROGENITOR

PROJECTION

PROJENITOR

PROLIFERATION

PROLIPERATION

PROMOTER

PRORIPERATION
PROSTAGLANDIN

PROTEASE



P1-088
P1-101
P1-115
MS5-04
P1-017
P2-068
JS1-04
SY5-02
SY5-03
MS2-04
MS2-05
P1-018
P1-081
pP2-032
P2-035
P2-036
P2-038
P2-040
SY10-04
P1-036
P2-058
P1-066
P2-006
PSD MS1-03
P2-024
JS2-05
5Y9-04
MS3-05
P2-023
P2-100

QUANTITATIVE TRAIT LOCI ANALYSIS SY6-01
QUINOLINIC P2-112

PROTEIN

PROTEIN KINASE

PROTEIN SYNTHESIS

PROTEOGLYCAN
PROTEOLYSIS

PSYCHIATRIC DISORDERS
PURINERGIC

PURKINJE CELL

P1-002
P2-101
P1-006
RAS SY10-05
RAT P1-043
RECEPTOR SY6-03
MS1-02
MS1-05
MS1-06
MS8-03
P1-015
P1-050
P1-098
P1-107
P1-110
P2-001
pP2-016
P2-022

P2-023
P2-057
P2-075
P2-075
P2-107
MS4-04
MS5-03
MS6-02
MS6-04
P1-006
P1-007
P1-087
P2-066
P2-077
P2-102
MS5-04
P1-061
P1-016

REELER
REELIN

REGENERATION

RETINA

RETINAL GANGLION CELL
RETINOIC ACID P1-006
REWARD P2-012
RHO SY10-05
P2-035
P2-078
MS6-06
RHYTHM P1-025
RNA P1-113
P2-084
P2-088
RNAI P2-075
ROR&ALPHA,; P1-026
RYANODINE RECEPTOR

SCHIZOPHRENIA JS1-01
J82-01
J52-02
JS2-04
SY5-05
SY6-01
SY7-01
SY7-02
SY7-03
SY7-04
SY7-05

MS1-05
MS8-03
P1-064
P1-066
P1-067
P1-068
P1-073
P1-074
P1-075
P1-076

P1-108

FREHBERARB RS

SCHIZOPHRENIA MODEL
SCHWANN CELL

SECRETION
SEIZURE

SEMAPHORIN

SENSITIZATION

SENSORY
SENSORY NEURONS

SERINE

SERINE PROTEASE
SEROTONERGIC
SEROTONIN

SERUM

SIGNAL

SIGNAL TRANSDUCTION
SINGLE GENE DISEASES
SIRNA
SLICE

SNAPIN
SNARE
SNARE

P1-079
P1-081
P1-106
P1-107
P2-007
P2-065
P2-067
P2-008
SY5-02
MS8-06
MS8-07
P1-041
SY10-05
MS3-04
P1-103
P1-104
SY9-03
MS5-01
P1-002
MS1-05
P2-061
P1-086
P1-046
JS81-05
JS1-07
P1-046
P1-065
P1-071
P1-103
P1-104
P1-1056
P2-010
P2-012
pP2-019
P2-049
P1-066
P1-074
MS2-05
MS6-06
P1-081
P2-023
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