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In the APSN Section of Neurochemistry News

(The Newsletter of the Community of Neurochemical Societies)
Dead line for the December issue:November 1, 2002
(Version 2)

The Japanese Society for Neurochemistry
President's Comments
The first foreign honorary member: Dr. Marshall Nirenberg
Annual Meeting 2003 Announcement
The 2nd ISN-sponsored Symposium 2003 in Japan
Abstracts of 2002 ISN Symposium in Japan
Report on Sapporo 2002 Meeting
Young Investigator Award 2002

1. President's comments—Dr. Katsuhiko Mikoshiba
November 2002:

The Japanese Society for Neurochemistry was established 44 years ago aiming to under-
stand brain function and patho-physiology of neuronal diseases at the molecular and biochemical
level. Our community is one of the largest neurochemical societies in the world and is composed
of 1800 active members, most of which are Japanese in various universities and firms in Japan.
However, I realized that our society should be open for people in the world including the young
researchers in an Asian Pacific Area. In addition, we decided to newly add this role on our or-
dinary function of JSN, and to support activities of APSN as a member of APSN. As the first
step, we started to remodel our annual meeting's style from the 46th annual meeting of this year
(2002) at Sapporo, to facilitate communication among not only domestic members but also Asian
and Oceanian neurochemists. To be comfortable for such oversea presenters and visitors, all ab-
stracts were now English-written. Name-plates, directories, and program in the abstract book had
both style of language.

Furthermore, we held the first ISN symposium during the Sapporo JSN meeting. This was
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extremely successfull and was great occasion for us to improve JSN toward the internationally-
opened society. The topic we discussed in the ISN Symposium was "Molecular Basis of Neuronal
Signaling". Briefly, Dr. Robert Mailnow (Cold Spring Harbor Laboratory, New York) presented
AMPA receptor trafficking during plasticity; Dr. Masayoshi Mishina (Tokyo University), Molecular
genetics of the synapse formation and function; Dr. Nancy Y. Ip (Hong Kong University of
Science and Technology, China), cdkS - a new player at the neuromuscular synape; Dr. Brian A.
Hemmings (Friedrich Miescher Institute, Switzland), Structure, regulation and function of
Akt/PKB-a pleiotropic protein kinase involved in multiple signaling pathways; and Dr. Susan G.
Amara (Vollum Institute, Oregon Health & Science University), Excitatory amino acid transporters:
New insights into structure, function and regulation.

I hope these kinds of activity of JSN stimulate neurochemists in countries belonging to
APSN as well as world-wide neurochemists and help more the advancement of neurochemical un-
derstanding of brain function.

(Dr. Katsuhiko Mikoshiba is Prof. of University of Tokyo. mikosiba@ims.u-tokyo.ac.jp)

2. Dr. Marshall Nirenberg was elected as the first honorary foreign member of JSN

At the general assembly during the Sapporo meeting, Dr. Marshall Nirenberg, Chief of the
Laboratory of Biochemical Genetics, National Heart, Lung, and Blood Institute, National Institutes
of Health, Maryland, USA, was elected as the first foreign honorary member of JSN. He is the
1968 Nobel prize winner for translation of the genetic code and its function in protein synthesis.
And his well-known discoveries of cloning of neuroblastoma cells, A2B5 monoclonal antibody
used in glial cell lineage, and cDNA cloning of the Drosophila's NK2 homeobox gene in neuronal
development are landmark contribuion to neurochemical research. In November 13, 1980, he, to-
gether with Drs. E Caraway and A. Guidotti, delivered his special lecture at the 23th annual meet-
ing of JSN at Matsuyama, organized by Prof. Yasuo Kakimoto, the past president of JSN. He
invited many Japanese young researchers as (post-doctoral) Visiting Fellow or Visiting Scientist in
NIH, most of them now have gotten high positions in many universities and play an important
role in JSN.

3. Annual meeting 2003: Joint meeting with the Japanese Biophysical Society
Niigata 2003:

The 46th annual meeting of the Japanese Society for Neurochemistry will be held at
Niigata, the middle part of the Honshu Island facing the Japan Sea, on September 24-26, 2003
(http://brain.bri.niigata-u.ac.jp/~jsn46). Professor Shoji Tsuji, formerly at Department of Neurology
and Clinical Neurosciences, Brain Rescarch Institute, Niigata University, and currently at
Department of Neurology. Graduate School of Medicine, University of Tokyo, will serve as the
Chairman of the meeting. Our 46th meeting is a joint one with the 41st annual meeting of the
Biophysical Society of Japan. The president of the Biophysical Society is Professor Toshio
Yanagida (Osaka University) and the chairman of the Biophysical Society's Meeting is Professor
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Shigeki Mitaku, Tokyo Agriculture and Technology University. The meeting will overlap by 2
days (24th and 25th). The joint conference in Niigata 2003 will be held at the Toki Messe, the
Niigata Convention Center (www.niigata-babdaijima.com), at the water front of the bank of River
Sinano in Niigata City.

The special topic of the joint meeting focuses on 'Application of one molecule imaging in
neuronal cells: real time imaging and functional analysis from one molecule to cellular physiol-
ogy'. The following symposium topics are listed: Transplantation medicine on degenerative neu-
ronal diseases; Ubiquitin/proteasome and neuronal diseases; Model animals in neuronal and
psychological diseases; Polyglutamine diseases and translational defects; Molecular mechanism of
synaptic transmission; Total understanding of brain and mind; Prion diseases and its
pathophysiology; Biochemical analysis of Alzheimer's diseases; Mechanism of axonal growth;
Plasticity and molecular chemistry of pain; Development and differentiation of nervous system; and
Neuronal diseases based on DNA repair. Special lectures are planned. All these planning are
smoothly progressing.

At Niigata 2003, our society meeting is open more for not only domestic members, but
also for neurochemists in Korea, China, Hong Kong, Australia, and other Asian-Pacific countries.
We decided to present most of symposia and all posters in English.  The papers are welcome
to accept from members in APSN. Applications are also invited for the APSN Young Investigator
Awards (e mail: jsn46@bri.niigata-u.ac.jp). In particularly, we hope that young investigators will

visit Niigata and enjoy scientific and social communication.

4. The 2nd ISN-sponsored symposium 2003 in Japan

At the Niigata 2003 meeting, the second ISN-sponsored symposium in Japan is planed on
the topic, "Research Frontiers of Neurodegenerative Disease". The program committee has nearly
finalized the program for the ISN symposium. The final program is available on the mecting
website (http://brain.bri.niigata-u.ac jp/~jsn46). The following topics and speakers are suggested: Dr.
E. E. Walker, Max-Planck-Institute, on Polyglutamine disease; Dr. V. M.-Y. Lee, University of
Pennsylvania, on Alpha-synucleinopathies; and Dr. R. R. Kopito, Stanford University, on

Aggresome.

5. Abstracts of 2002 ISN symposium in Japan

The talk of Dr. Robert Mailnow (Cold Spring Harbor Laboratory, New York) was 'AMPA
receptor trafficking during plasticity'. The molecular mechanisms underlying synaptic plasticity are
becoming much clearer. Activity-induced synaptic enhancement in hippocampus is accomplished at
different developmental ages by delivery of AMPA receptors containing the different but homolo-
gous subunits GluR4 or GluR1. Here we show that activity-driven phosphorylation of GluR4 by
PKA is necessary and sufficient for delivery of receptors to synapses during carly development.
Such phosphorylation relieves a retention interaction that, in the absence of synaptic activity, main-

tains GluR4-containing receptors away from the synapse. In contrast, phosphorylation of GluR1 by
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PKA is necessary but not sufficient for delivery of receptors to synapses in older animals. For
© GluR1l, CaMKII is also necessary. Thus, a mechanism that mediates plasticity early in develop-
ment becomes a gate for plasticity later in development. Increasing requirements over development
may be one way that plasticity becomes more specific and also recalcitrant with age.

'Molecular genetics of the synapse formation and function' was presented by Dr. Masayoshi
Mishina (Tokyo University). Cumulative evidence suggests that the dynamic structure-function re-
lationship of the brain largely depends on the experience-dependent development and functioning
of synapses. Studies on the glutamate receptor (GluR) channel shed light on the molecular basis
of neural input-dependent synapse dynamics. The N-methyl-D-aspartate (NMDA) subtype of GluR
plays key roles in synaptic plasticity as a molecular coincidence detector. We revealed that the
multiple GluRe/NR2 subunits carrying the glutamate binding site are major determinants of the
NMDA receptor molecular diversity. We examined the physiological roles of respective GluRe
subunits by gene targeting. Mutant mice lacking GluRel showed increased thresholds for both
hippocampal long-term potentiation and contextual learning. Heterozygous mutant mice with re-
duced GluRe2 exhibited exaggerated startle responses to acoustic stimuli, indicating forebrain-
specific GluRe2 regulates the reflex because the primary circuit of the startle response is located
in the lower brainstem. GluRe2 mutant mice died shortly after birth and failed to form the
whisker-related neural pattern (barrelettes) in the brainstem trigeminal complex. These results sug-
gest that the molecular diversity of GluRe underlies the diverse physiological roles of NMDA re-
ceptor channels. GluRd is a novel member of the GluR channel family we found by molecular
cloning. GluRd2 is selectively localized in cerebellar Purkinje cells. Analyses of GluRd2 mutant
mice revealed that the GIuRd2 subunit plays essential roles in motor learning and cerebellar LTD
and in refinement and maintenance of Purkinje cell synapses. GluRd2 mutant mice failed to learn
in the delay paradigm of eyeblink conditioning, but not in the trace paradigm. On the other hand,
GluRel mutant mice exhibited an impairment of learning in the trace paradigm, suggesting that
neural substrates underlying eyeblink conditioning are different depending on the temporal overlap
of the conditioned and unconditioned stimuli. Our molecular genetic studies on GluR channels
imply that learning and memory may share a common molecular mechanism with synapse forma-
tion during brain development. Thus, elucidation of how the neural network is formed and modu-
lated is essential to understand how the brain functions. To address this issue, we developed a
novel strategy that enables visualization and manipulation of developing neurons in vivo. Olfactory
and retinotectal projection systems in transparent zebrafish embryos are suitable to analyze axonal
pathfinding and synptogenesis in vivo. Microinjection of an olfactory marker protein gene pro-
moter-driven double-cassette vector directed the expression of both the dominant form of PKA and
green fluorescent protein fused with the microtubule-associated protein tau in the same olfactory
neurons. The dominant-negative form of PKA enhanced the turning of olfactory neuron axons in
the olfactory placode, whereas the disturbance effect of the constitutively active form on the
axonal pathfinding was prominent in the olfactory bulb. These results suggest that the switching

of PKA signaling in developing olfactory sensory neurons is important for axonal pathfinding
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through the boundary between the olfactory placode and the olfactory bulb in vive. We thus pro-
pose that the regulation of PKA signaling plays a key role in the long-distance axonal pathfinding
through intermediate guideposts. Microinjection of the nicotinic acetylcholine receptor b3
(mAChRb3) gene promoter-driven double-cassette vectors directed the expression of dominant-
negative glycogen synthase kinase-3b (dnGSK-3b) and EGFP in the same neurons. We found that
expression of the dominant negative form of zebrafish GSK-3b suppressed the arborization field
of RGC axon terminals in the tectum as estimated by the reduction of arbor branch length and
arbor areas. Furthermore, suppression of GSK-3b activity increased the size of vesicle-associated
membrane protein 2-EGFP puncta in RGC axon terminals at the early stage of innervation to the
tectum. These results suggest that GSK-3b regulates the arborization field and maturation of RGC
axon terminals in vivo.

Dr. Nancy Y. Ip (Hong Kong University of Science and Technology, China) talked 'cdkS5-
a new player at the neuromuscular synape'. The development of the neuromuscular junction (NMJ)
depends on reciprocal signaling between motor neurons and their target muscle fibers. A number
of ligand-receptor interactions have been implicated to mediate these signaling cascades at the
NMJ. For example, MuSK receptor is part of the receptor complex that mediates agrin-induced
aggregation of AChRs while activation of ErbB receptors by neuregulin (NRG) regulates the syn-
aptic transcription of acetylcholine receptors (AChR). My laboratory is interested in delineating
the roles of receptor tyrosine kinases in the development and maintenance of the NMJ. During
the course of our studies on the regulation of AChR expression, we have identified a new player,
cyclin-dependent kinase 5 (CdkS5), which is involved in signaling at the NMJ. Cdk5, a member of
the Cdk family, is involved in cellular functions that are not related to the regulation of cell cycle
progression. While other members of the family associate with cyclins, the serine/threonine kinase
activity of Cdk5 depends on its regulatory partners, p35 or p39, which are prominently expressed
in the CNS. To date, the best-characterized role for Cdk5 is in regulating neuronal migration and
axonal guidance as well as cytoskeletal dynamics. There is also increasing evidence that links
CdkS activity to the regulation of membrane transport and dopamine signaling. In addition to its
known functions in neuronal development, recent evidence suggests a novel role for Cdk5 in the
modulation of post-synaptic functions. For example, Cdk5 can regulate the expression of AChR
in muscle and NMDA receptors in cultured hippocampal neurons. In adult muscle, Cdk5 and its
activators are localized to the NMJ and mediate the actions of NRG by associating with the ErbB
receptors. Treatment of cultured myotubes with NRG increases the p35-associated Cdk5 kinase
activity. While inhibition of Cdk5 activity attenuates NRG-induced ErbB activation and AChR
transcription in cultured myotubes, overexpression of p35 results in an increase in AChR promoter
activity in muscle. To further understand the regulation of Cdk5 and p35 in rat skeletal muscle
during the formation of NMJ, we have examined whether the expression of p35 and Cdk5 can be
regulated after nerve injury. While the transcripts of cdk5 and p35 increase in muscle after
denervation, they exhibit different temporal profiles suggesting that these changes in gene tran-

scription might be regulated by different mechanisms. Furthermore, the dependence of p35 mRNA
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expression on both trophic factors and electrical activity is similar to that observed for AChR.
Recent analysis of the Cdk5 null mice in our laboratory reveals an interesting abnormal phenotype
at the developing NMJ. Moreover, our studies on the identification of p35-interacting proteins
would delineate the signaling molecules that act in concert with the Cdk5 complex to affect the
process of synapse formation.

Dr. Brian A. Hemmings did not submit his abstract.

'Excitatory amino acid transporters: New insights into structure, function and regulation' was
presented by Dr. Susan G. Amara (Vollum Institute, Oregon Health & Science University).
Neurotransmitter transporters present on the plasma membrane contribute to the clearance and re-
cycling of neurotransmitters and have a profound impact on the extent of receptor activation that
occurs during neuronal signaling. Work in our laboratory has focused on the structure, regulation
and cellular physiology of sodium-dependent transporters for the biogenic amines and another fam-
ily of sodium-dependent carriers for excitatory amino acid neurotransmitters, Five different human
subtypes of excitatory amino acid transporters (EAATs1-5) and their homologues in several species
have been identified. The glial carriers (EAAT1 and EAAT?2) are abundantly expressed and are the
major regulators of extracellular glutamate concentrations in the CNS. The neuronal isoforms of
glutamate transporters (EAAT3 and EAAT4) are located predominantly outside the synapse, in the
perisynaptic membrane and/or in spine regions in contact with glial cells. Thus, rather than being
poised to influence synaptic glutamate concentrations, the neuronal carriers are positioned to regu-
late the amount of glutamate that escapes the synapse. This unique distribution implies that glu-
tamate carriers may indirectly control the amount of glutamate available to activate metabotropic
glutamate receptors and thus links them to the feedback control of excitability and neurotransmitter
release. Although the EAATSs are thought to regulate CNS concentrations of glutamate, several
subtypes also possess a ligand-gated chioride channel activity that may regulate neuronal excitabil-
ity and signaling in a different way. Structure-function studies support the notion that the binding
sites for substrates, inhibitors, and co-transported ions, as well as, the transport pathway are
formed from multiple domains that may or may not be adjacent to one another in the primary se-
quence. Efforts to link specific domains with various functional properties have demonstrated the
importance of residues within highly conserved domains in the C-terminal half of the carrier for
substrate binding and transport. Recently a cluster of residues in an extracellular helix has been
identified where mutations or modifications disrupt transport, but preserve the substrate-activated
anion current. These observations suggest that the substrate-gated chloride conductance is linked
to a different pathway or conformation than that required for substrate transport. This lecture will
consider some of the novel aspects of neurotransmitter transporter function and will present the re-
sults of molecular genetic, electrophysiological and cell biological approaches aimed at defining
the relationships between neurotransmitter transporter structure, substrate transport, inhibitor binding

and ion permeation.
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6. Report on Annual Meeting 2002 at Sapporo
Sapporo 2002:

The 45th meeting of the Society was held at the Karude 27 and Hotel Sapporo Garden
Palace in Sapporo from 17th-19th July, 2002, organized by Prof. Yasuyuki Nomura, Department
of Pharmacology, Hokkaido University Graduate School of Pharmaceutical Sciences. It was its
own society's meeting and thereby the meeting had a strong and substantial program that sharply
focused on specific interest to all JSN members. It included four Plenary lectures: Dr. Nobutaka
Hirokawa (Tokyo University, Graduate School of Medicine) on Neuronal function and intracellular
transport, gene, structure, dynamics, function and diseases of kinesin superfamily motor proteins
KIFs; Dr. Yoshihide Tsujimoto (Osaka University Graduate School of Medicine) on Molecular
basis of apoptosis, Bcl-2 family proteins as life-or-death switch; Dr. David S. Bredt (University of
California San Francisco, USA) on Synaptic plasticity regulated by stargazin and PSD-95; and Dr.
Peter Dunkley (University of Newcastle, Australia) on Tyrosine hydroxylase phosphorylation. Four
invited lectures given are by Dr. Ken-ichi Honnma (Hokkaido University) on Molecular mecha-
nism and hierarchical structure of circadian clock; Dr. Yutaka Kirino (Tokyo University) on
Molecular and neuronal mechanism of eyeblink conditioning studied with mutant mice; Dr.
Takeharu Nishimoto (Kyushu University Graduate School of Medicine) on Regulation on
nucleocytoplasmic transport and cell proliferation by Ran and GTPase; and Dr. Yoshinori Ohsumi
(National Insitute for Basic Biology) on Bulk protein degradation, molecular dissection of
autophagy..

The society's symposium opened for citizen was on "Molecular probing of human mind and
behavior.  This symposium was organized by Prof. Takeda, Osaka University and Prof.
Nishikawa, Tokyo Medical Dental University. Topics were the following: Understanding human
behavior through gene targeting animals by Dr. Wada; Modulation of brain function elicited by in-
tracellular signal transduction, by Dr. Saito; How behavior changes along human development, by
Dr. Watanabe; To understand emotion, cognition, and behavior, by Dr. Eniwa; New aspects in the
research field for schizophrenia, by Dr. Nishikawa; and Mood disturbance, by Dr. Koyama.

We invited 4 members (3 Chinese and 1 Korean) of APSN and supported their traveling
expenses for attending the 45th meeting. They presented excellent posters and could discuss with
members of JSN, which was nice. From this first experience JSN expects for many APSN mem-

bers to attend and promote communication in future.

7. Young Investigator Award 2002

We recognized research achievements of promising young neurochemists, who were
younger than 38 years of age at the time of the annual meeting. Four researchers were chosen
out of many candidates by the award committee and the four persons presented a 30-min lecture
in an open session. The Gold medal winner was Dr.Taiichi Katayama, Osaka University Graduate
School of Medicine for his study of Disturbed activation of endoplasmic reticulum stress transduc-

ers by familial Alzheimer's disease-linked presenelin 1 mutations. The silver medals were awarded
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to Dr. Masashi Katsura, Kawasaki Medical University, on Functional relationship between diaze-
pam binding inhibitor (DBI) expression and L-type voltage-dependent calcium channels in drug de-
pendence, and Dr. Eiji Watanabe, National Institute for Basic Biology, Na+ channel (Nax)
involved in CNS sodium-level sensing; and Dr. Nobuyuki Fukushima (Hokkaido University
Graduate School of Medicine) on Lysophosphatidic acid signaling in the regulation of neuronal

cell dynamics. The award was handed by the award committee chair Kazuhiro Ikenaka.

(Written by the Chairman of International Affair committee, Haruhiro Higashida, Kanazawa

University. Haruhiro@med. kanazawa-u.ac.jp)

— 471 —



R b vol.41(No.4),2002

BRHEZEASR

smritmzEEE H O W F
LRSI T2 - (k2R

~

FHEAERBBILFESRET V5— rBLUVZDORRICONT

HAREILRARTIE. HNESE, HTFEEERE UDHERL O BT, ioxL.
ISNY v RY T ADBE. 3= vROY ADMREKE, RFELOFEBATIHICL TV 2D
OFLVEHASNRENE L, TBRHEBEERER TR, chsoRsidd 328 DM, BH
EUBOF LV O BTV, SBROKRSIEL L THhELWEER, 3 HhHIKFEEES A v
N=ZHLTA—N e 7o — b 2EBLE L, ERAFITE LD 5 FTH0ZDOFH N5 BIK
FEAEXFLADOT, TOHRTERELZUTICEEDF Lz, FBREOFHICIE, #ERAGK
FIOEA KT T, RESEECPES IO T 2HBNE CERPIRA SN TVE LT,
HXD =27 v 2%FEL>>, BBICHENSETHEEE L, 50 TEBEANEAYSDS5HE
DAEEEZEZ ZBROKFIEE L L EE2PFHFELTBLET,

FEHEHAMRILESRE7 VT — FELUZORE (BIX#E  50)

[1] S4blIREIcHEI T Lich?
a) lELv 40 b) LvinZ 10

[2] ¥20FHBLEWHSEE, S, A, WEBLUOER Y —0ISUbNHAA L E L,
EH TRV FRATLLN, FRIICIIDYOWEPEL DA LD F L, TEX
{BIZ2WTHEFLL ET,

1)
2)

3)
4)

PH]ROXEXIE ; a) &hofc 4 b) FENHS 9
RRXE—-DFEXIL; a) ol M b) BEMHS 9

c AN, TTRMNTZ PEFAIEHRELTIELY 2

REDZEEIL ; a) B8k 7 b) Rxt 8 c) ERAMICER 33

3) Te) EBZONIEA. EELT 203U TOED Y 4 7O OEMSHEHTL «
I, ? ’
a) BEER 7 b) YURIIL 29 ¢) TzvuRTHL N

d) REER®E 7

HER ~AELSOEER—ARD LV Y vy R Yy LAHJFRGET 8

[3] HBMtD &5 —oD A E L TISN (HEBEMELES) EHEOISNY v RO U LADEH
PhvE L,

1)

TEREE; a) ot SRB/KITEINE 32 b) GEIRYTLIY 2

— 472 —



2) ISNY VYRS LDORRIZ; a) -z 28 b)) L ULEL, BRREFNTIV: 3
3) BRIEIE; a) BY 23 b) DL VRS IALEBLELEWTH LM/ b

[4] THORA 3] #2109 5 HED—> & LT, —REEO DD HBIEORV & D EHED,
(2= VRO L] BiEshE L,
1) EEBRGKIE; a) hofo, SHROEARRS—LHATEONEKL 32
b) —MEERTRTRIXY —ICHE—FT 35 &LL 6

c)-ﬂﬁ%ﬁ?&fﬂﬁﬁ?éﬁﬁ&h 9
%@i%ﬁ%\ Eé ‘i\ %ﬁl@ﬁ} o nHﬂ 5 ﬁ (6 %)
d) Eboh—AIHE—LI=AdL 1

2) SV URVILERRY—L DR ;
a) APDEHICI =V Yy EYVY ADOMBEIZER Y — LTHETRRTIONKLY 26

b) = DEBER IV VR ALERT - EELOIN—FILTENE 19
c) Zoft [HEOHLEICLVMEGE], GLAEFRORAFEY VRV %2R T L
LW, L]

3) TV URSILIREHLYDOERS (SHEIIFRERIINY 5w D)
a) bgs5 &L 37
b) BRI —FWESD 48ELE
4) BREIFIZONT;
Al 3V URSYL; a) otz 31 b) Ry 3
s FRGEECHSEEEEL OBV LI 24,
IV YREGEEDTRES » 14
Bl RRY -, a) &ho7fc 25 b)) F@EH 9

T E 5%
RN THREDITEEDGHRIEBAEECES BIAETHR1IBE~3H) 34
c BRFICHFRE S, BEENHALb A TOTERR Y — TRV 3%
« KRR 7 —EtER O BRI 2 N2 ICRET BN & 2%
cBRFE- 2K FROE Y va VRTR— 2 B 1%
c TRTOOEK TR, BRI LTHHRT 5 (Y HOERZER) 2%

5) ZOff, KX 5 —BIOI =y v RV AIHET 5 TER. JIRE
FHFOBVSORE 1)

s IV UYRYY LOBUEPAIHE, 24

IV YRV AR IAERE I HEET B,

KR — LW THETZEEG, =V VEITANET, BPORR Y =R
Fo 3%

IV VYRVILADLRRY -HEL L (HBWVIEHES) ZEHBIOGERSE 5,

s 1=V RV ACRRE NS IRE E THEE UBBIICEERICSNT 5 <&
Th b,

c BRONESE TRED ICRFE T 2HENR o N0 T#BEICRKT 5,

— 473 —



AL vol.41(No.4),2002

YDV VYRV AEZDFNEL T, AELORM S U TR BMIICES
TBHNZE,

VYRV LAEL S P LAEANI L, BERAEES LI =y v RSE
Zh->TRICER Y —FEKELT 5,
cETEROLDITR Y RV LAERS L, a7ORBBRICEFOI = vy RY Y

KA BIAL,
cUERENTEXBRLEVIDRESDEERRE LN ->TWVWE, 5FED I = v v RITEKY
f: ) f:o

c EDOFEETHER Y DL BEVOERET 3WEAVH-> T2, BAEEE
A5E, MNEREXLTHRIEE 2 EDALITOEIBEEL S DB RERDOTIE
AT/

VRV LEEREHT SR O BERNRBLE LR EORICLEP O ESD
b

IR SEL . 2EEEZ I IHENLT, BRI —Tilwd %, HlAE. —HHIC
AL TIEEL~IATRRRERL GIm L), 2. 3HHERZRY— 1

« KR Y —FRICbEREED T B,

e RZ I —FERMLTVEEICHEIZDT, b ELEBEET BN,

c RRY—RRCOEFEFEEGZE (5% 50,

o —fRERE, R R R Y —FHERORRIR R E R GIREL, LEPREREHMEL
AR

c RR Y —BERONFHERS T & bR,

c KR Y —EFFELL2ORVOVA, RBICOKBOBENE 1~ 2172103 & H
WroxThu,

c RRY—LBIRTEBER—EIC

s JABRBRRT—EREL T,

[5] HRBEBE®LPL VARSI ALICDONT
1) BRHEEDPY RS ILOE ;
a) SE< 5 LhES 14
b) o LEGELTHE DT AMKILY 15
BRlEE L, vy RYT A2 B2, vrEd; B2, vrHERERARK
S\ HRl4, Yy RE~8 (248); 4Shllol/2~1/3; &2kT4; £
wT2~3
c) boLEwOLI-AMNLL 2
2) BAEREOY VR Y ADOERS
a) SEHNEY 9
b) EWDERYERLT-OICHERNEL - LERTS 9
SFHETE 9%, FRICY v RO ABE¥EA TS 3 3 &,
HAEb- LR 2%

— 474 —



c) PRSI LARTHIOHAETS
d) PURISILRFROSL (F1=I35H)
e) FHIBREABRSOPBEBLDHZED—BDHETS
f) PRI LEFE BHEERFER (RRY—FHHROH L)
g) BABEERF—T =05ty a v LTRICEE
h) HAERORIMMOTERIENANLN 1
3) ZofER. € FHFosvwor1)
FFREREE v R YT ANEL L VLWL DI 4
s plenary 3o+ v ¥ 3 v EWTLEW
c[JRRGT Y R 30 ET
ERIEES Y R Y ADERLLDT, #HT2 - 3&BIc L, BEESHEET
E LW,
s (Y =y v R) EERLBVLEIK 2
TR TS A PRV YRV APEREEESTEEL TOI, TOL S5VWOHEICT S
o - LEENREREL T2 4EMH B,
s VY RYTLERL L, —ROEEHEPT 3
1=V vRYY A (RE2AH) 2EDTYYEYY LR—H 4 — 5 RETHFEI,
RR Y —FHRITHERLIR» S 2 RGRHRE, FEHE XS —DR
e IV UYRYYAICEGELUT E VWS LS HERERE> T3, £/, £OHITWL
AHEBIERTAIRENH 5LV HEZ EH-,
c BB T, hEL L OARIOBER Y v Y Y APEBIHEEAEP LTIV
c 2EPSMLBAE
c BIEE U LS B EHT X (2. 3FERZEITS) 2
S VFaveIF—RFHLELSEI
cRPEEELISES D
RHEEZE Y R VY AL S - EREMPBML P T VR ICERET 5
A =TV R Iy LA OWKPER, — A E V- THELEMIT TV S AR S
foof:o
A =T rvvURIE, REEHEEIELLY VRV T LEDAEDSTTE I b

_ = W O

[6] X&EE, FLEECHATIER. |BE
fDFE4E & DB :
« fhD PR & OMEFEA BRI ED 5, 2
MR S S OBRIEERIE 2 FEREIF1EEWS AHBBRCRE > TV 3)
c HRERIES E DA S o W TR LR O B2 R R B NE I,
s FHREE S - THERES L OEFREED 2%, BAOLORANXEE I THRVE S
ERICEERT 20 Lo,
R EFLADESBIZIEEASHERFEAOLBICE - TV A, MR LTV,
PERFoOEREO L5 SRR TERFBERBELZOVL, FEBEI SO T, FFR—

— 475 —



R L vol.41(No.4),2002

AT B, bLINEVESE L TOREEHSBITINER S0,
2L DEHME L THIREZ L

s MR A L ZRNLEX B 12D EMELT 5 &0 5 Dl EBRICISFENT EURT 5
ik sdv, & LANMNIBEZATRIRIETERVEEEET C ENEE,

s R bES S LT oM iEENIE A EK L, BiR X icB D HOoNE S,
cRBEHOIARBEREI LSRNV EEHEEL, BLRETOLBRMEFETENE LI L LT

%o
« REHOWIMFS, BER, FREAS, SEERRUB LRV SVTERITER 24
Eh S B,

c MREELICBREICAVIADIE VL DB T =B B EHBAREL LHWIZT
END Db, Hf, BRI TORERAZ LA LEHBL T BLEDNDH 5,

s COFRBLERTORMOHAT, REHEEINhTWwWE Lo IEbns, 20
Fic= v x VLT 2 0[REHED & 5 7o, e & ORWPETBHIRICH o N 5l %
B ANTIELL,

BEREAE L A0S, BHFEZNA DI SHRCBMT 52 L 3BREVWET B L &
BRESIAFT A ERMKEAIMEEZEZIBE L TAHL I EPBERTDT 5,

c REBIEEDGS > TRV O T, KSEERIALECHMERIC EF 2L

Al ERE

« 5[ Young Investigator Award%##H%E L. 7V 7006 IZLBPETEL, 4%b- &
FEIE,

« EBLIZASEE D, HFWEEDO b L—= v 7V EhEBFEEZEOZN ERBXBILTEZ S
NE, BIHREBEHEERKE R R 7 —0RELE T TR (R BREFFETO
RE|AWEDPTIEEEZTHL L,

- EB Lo REEEHICH L, 2O TEBRERCTSIIEDEZ ONS, —HHIC
LSBT 305, FRORBIIPTZOTHR,

c SEOFRTHIA MV ERISEBIGELROICHEHIZHAEE VI O H - 1225, AEHOD
ANEWB->0D LIcOTRITVD, HREBETR 654 FIVIEHAET,

<Al BEEY v R/ Yo A KBRS, HGEENSRE L. REEFELL EOBRBE
bt SROENADOZHOMFEEZFERET 2L L bic, REBZTNICTAHT VLD
B4 B T ELE,

c FBEML o 4F D, OO KGR LMo E 2 BT i, L5, KELLO
PETERV, WELREBORDICHEE» T 20 b H 5,

- THEL] ORfERFRE L TOMBEBEDOF v v 7OR#E, ke +F 25 —0B0GE
K ->Thd, ARARLTHARZBZTHEL TV B4 IZRIEI S WA, IR KR THGE
KL BERBHRPTELEEBELLV, LY A 2y 2IclT 742y Va v
DEREBV, BIJEEWE B3O TRIE WD, BAOHEELZ L SMTNIEVP
TOHHBILIED, RIID, BRI —L Vv BRI T AL LVLLLIED B LB,

c FASATGEERT D ANTEBYICE PN cF2IC LT T EIRER, X EHEH

— 476 —



FHOF v v TREERL TBMLEND B, [FFEOEHAFEVTLEESESL LR VN
O] EVHIFEEZLDHEVALLELOHE VI, FRESEBIICEHE 2encouraged 5
NEZHBLPT VLI KAREOWEE DT 212 E OB bME, iREEX s —H»
LR, BREMICEMEENT S, Thesbic, 7VTEITEL, HRIZETT
JSNOEREITO BBENH 5, NAEAOSMESHE L N ESLARIICTELI N5, E
BRLICBAL TLBOMTEDL SVWDa vy ZANELNE OIS EIDOT vir—
FTHHS DTS B2 D,

RO E L TREOEAEBE T 2L 0 IEBH 5, BOAK DEETOH
FZERFHL, TOHLEOTHET B ER3BNHB¥EIT B 1 >OHELEER B,
CHHEXOWETLVIER G S - e, FHFHEN, ZABIELD, LohbEoER
f—T X 2 NBTTBEO LT,

c EBMLOERLN, ZTOMcoFER ERE 2 MARERT I LERNTIRE S,

B] EFREHh

FHEOBMEEP T ITRET 5, flAIE, EREXREEL 1 EFL. FERSBETE
CEBRRTEZ LT 2, ZHROBNBEEVWY - TEHETZ, L, 2
B FCE VAL > T b, FRAKBIEFICTREN TV MBETHE
WV

cHELBEL b 5 L,

 BHBMU P4 3 E06000H E SbNTHEHI B h - 1o, RFIROBEH: & i2FE o b
& IRFIRIS 2 CES LR L TE LWV,
 FHEOBIMBIRE WY - THEHcT 5,
CEEPKRBICBMTE S LS BB E (R, EXEb), 2

BBIRERD, AT =Ty vay (BEFEEEH v VAL IR —EHERT S,
CHUNDRZRY -y VavERY VI &F vy bET B,
cHRRANIFEREVa TNV T4 v T a—F—REERT %,

c BHEPFOBICGRE S FEMK SVOARESTORRBELELE AP LV, REDE
L L e, SELFAETRELTVWROVADNZET 2D REESD 5,

Cl] —EBER

s —fREEAE LD DT AL VS DECDFREDEBHMET 5, ik —REEOR
RIEFL2OTREHRER E 5 5,
 EOFPRTHRBIFHEN, v vy RY Y APLTE, MERE, Bl Ic—KOEEREE
HIHTHEEWERS,

c REREA TR TELVEHEAMRFELE O TROBA, B0 12L& LT, K4S, il
DOELTIRPRL B > 1 —BEETOOEERA S LD TEL TV,
cHOFEREBTEBZEVSDOREESPEETH S, SOOI = v R YO AR -0 &
B,

B ERFICT A HEE LT, TRTOERERSE L, JAwokiE s (25—

— 477 —



fiRE b vol.41(No.4),2002

EHATHEV), HOADKEDEEFEL L ENEZLONG, BlIEOLSicvy R Y
T b, HFEREE T, 250 O PHRERESPEES L EEHT 2RRVLH 5013
A AT

R, YV RV A ATV VYRV AREVYRY Y ANETESHERE
TNE,

cHEFIL -V SORDICHIIERRRIESPEETH 5,

c HEREBEAZ WO TEHE, 25— ITLEBIEEA SN A Y v F>EDTBVEIIK
L7z, SR MRESEO—HEEO LD BLUEERZX Y —Ofli ., 722 LRI 7 —h,

— 478 —



BEHBRZEYS FINEHE R > 5 — - BY#EeEEIERPFT -
2= B Rt 525 5

YRR v 7 — B R 4 AL BEEKREE
FER o ML L HIBT LR SR TR SGH &
HFRP S0 1S MA TRIIS N DT,
ML LT, EYRERER IR (3 IR E)
&\ RDE I % A E MM B & MREY)
BAFEHZESYE 20 © 75 5. ENVIRRRERRIRIY 0 & 48
RENTVET, SSIEBHIE L TREBEE
A H 0, FE 3 ~6 » BEAET 2A4EHA
HEE L. | FEHOENRAE» SRS T
WE T, RFEBEHME LT, MREMIBIRIIA
SEVEENFEM BT 2 ANE, TNTEME
FHERHCB L. FhEnsEmEEMENoH
BHHELTOEMbR-TWEEWS, FT &
WWHEMTERICR > TBD ET, BbAICHOWH
FHOE . EMEFHAR - AYERER - 5T
TEHRGREE « REFHRHEHE SFTVET, TALBK
FETHOED, RECHADHAZEDIERAED »
AEBARVEGDIEES, LELEERLA
SR TT o ARFFH LT - IR & & o,
RFELLTREOB VIR ICH D £TH, &
A&V THR0ETHOHRTYE, DI,
BEMTY 2+ 2RO 3EEE LI,

& TR A LRI R OB R 5. &
R IVOWMEELTEE Lz, fIZRAMO LS i,
E 2% 3 V3 TPoESEMmEeEEKicirA oh
TWhbDOW, 7Trar v IgEEARORIB I
Jofisn, BEL T P —HRERL EDH
WemrLanTtowEd, Lo LEAER, EX¥
IVIRETY vk wr7o7 s —Vicksd5/

B kRS

KOEEEGHBIEERHLE L, ThBHE
k. Schayer Kahlson/Rosengrenic & » T
EHTE SN TWizinducible histamined 3 W
ldnascent histamine®EE TRV EEbN
9, IHIAER. IO LTEShAcE RS S
YBRERINE S B A A, RO, GEFO
BEEE, SFIENERRICORTRFL LT
BREL T3 & bEXEWE LA, EXF IV
BIBRLT, HREDLNTEXLTLVLF-RIEO X
515, ERICE > TFE LCEBVRIEEE] - TV
P TR ->2DTT,

D& IRER, REFOREEEDTE L
DTETW, B2 E->DIho [TAPAL OH
OO T &I E Lz, 2% DIGFIZEH]
OFEERD, WT#OF— 2T, 4~5E DL
DEDFRTAPADRKREEERL T DEHIZL
% Lo BAETRRWIT WRAE SR SN,
KIEEZHET B0RFBOTTN, TOLDFI
BRAIDERIEEBSS > DO TL &9, FhiZZD
[ WEVWEHEEZZY, 2BETLETALA
ORI MASS EHRLLE LI, $BAHAL
ZNE CRMPMEMFORBRE, 2<HV X
HATULI, kfE, DL E B THET L,
Ival ) FiE, 77y —YEUTVWAEE
MLV L&, MEMREmIC ST Y v BRI
IR ThEILE S S 5 Z & &, MIcRRERE
DHSE bR VW E b b - TEE L,
2T S ETHLATE LREFEOHEMN L
HAEEREHT L, B bKOMESTEZ 2D

— 479 —



R LS vol.41(No.4),2002

TREEwWh] EEZFT L, SLCERET.
DNA. RNAQHHEWITIZEBRBH D Lichr b,
MREREPBREEEAROMBZ T HT0o v
N, BEFOLRNADLLDT 7 a—F 231,
BETHMELBIOTERRVLE, DTFDLIIL
FEAIWC L FE Uiz, 5110, TALRATEICIZSER
DOFED, THOBERBREIEE VS, B THKE
BETHLOA LD &b, HOKEREF VE
filfi - eI, REBRISICE 2 &b
Lo WFRIZLELTH, TALHPESPUIR
BEcLichs, $Eor—<L L THEEDHF S
B, MIHO 5~ 6 FERAAESV L LT T
WREZEDTWRETT, 57T [H¥EELD
ZH-fol TE LI, R EMORBITED
HELPITEL, L LTHEREFEL, &
HENIKRNTESLETRY | &, X FE
EREVEVE LT,
BHERTADPAETFTVE LTEL® Y 2 &{F,
B FIRFEBIFA R, 8L U T ADRLE « ¥4
EEBIRAEEDTEVE T, TD=T R,
1954 FHIOSRICE > TdHR~ Y ZDHEM S
Ritsnikcdow, [oad] ok, B
REZE DT RIH A0 o, /1~ 2 BEfKT
&2~ 3T, Wb BHEREDOKREIEEIL
CTEIEBEEVI, BELHDET, VbW
57LED [#7EvHE] 3. REBFH LV
TIH, ELe v 20 & & bz, [FWToEEr
RPN A2 52 5] BEH L7 —REFA
Fledo DOWH, XHEHORHETREOEL &
2, MALEDTEBY 9, ESHOTED
FIHETFEIZ, ELvv 2 &tlBwv 2, 4
EThONTREL TV AEETE2TELLITEL
A7 ==V L, MEDEIRT PV E, H
KiBLT L. REORERRIIBISEN L0
HEZHSPIIL LD ETEHDOTT, TNETIK
HIE o FE s o—=v 7 L, ZOEE
HohicLE L, BEZNOAEDKDNA F o
TEFRL. ZOBTEEDTBD £T,
HED b H —2> O T — < F SR

T3b0TT, BRIRDIKIC &R AREIS MHERE
Fatid 5 E0FERR, BAEV-TS [AEFNT
o3 1 H 2 AT >MEMENEA TIT<] &
W, ko MEa] 2/PHEBRET LOTT

Ly THYNA 2 —fERN—F vy VIKZERID &
TEH X FAMERIC, HLWEEDEER
bos LTHffanEd, FAEFBEDIERLEDOT
ADARET & FEHIIEIE R Z RTfE S AR DX
TR Z20PR{HEIONTOE T, FEKE,
A =VvEBERSRPF ) v IR ERED, AB
FHCF OWNARIEEZR S S8 2 &, MR
OEEEFERBEMMBE 2 EBHEL I N TV
T, X5T, FRBTALAOEELOKRKE X
n3, RESHEDREOERICECED > T
BLOEHBHEN, Py 7 RB->TVWET, Z
CThES. EL= v 2 MicE i 2 E®RMmiao
Bk - z OFHRRE O, TAPADREICE
FEEDBERIMNOT, TAORE - FEL LS
KR AED TB D £ 9, IO AT I
MA <. BRHERAFEOERERE S S&HT, 5
Bl L NV TOMR BT L TEDTED £,
TibbInE Tic, FrERRE b OEE L B
s & (Wb W Bneurosphere) ZJEAKE
H, AR TZ L, Thy o MiEEe s
THIKNEMES R L ITERLTE Y £,
TDVRTFAERAEVSTHY Y TFUTHD,
SHROIGH « REEZPH LTV ET,

Bl & ST, MiFFEE Y & — « HRTEAEY
BAE QTR B s K3 415 Uy BIIBEMR. Wb
AR« IR DIFFETERIZIZ & A EHIRIS VOB
BIKTT, 2O, HEE#ES. £ 15— &
BHIROT THEAMBRZRR, FoA0 S0 4
EBEELT, VALWABIRH Z, BEESFORK
HOBREELTEY 9, 1K, RETEE
Ve —F e TIRRAY—ERBABITKEL,
YRR MW MEE T, BRIKT 72 ATES
ey, REBMIE-TEE T, PFEOE
HIES T THELSEOAFETT, iDL 5 i,
TADARIAEX~YY X7 PVERSHIET

— 480 —



. HI600EDBITFER 7 ) —= v L, HE
EHOMILE L, EHRENHVED 1D
HiEL. DNAF v 7\E - TIHLDRBBEER
ETRHDEYA, AIUBEEZEL LERT O
3. Lo bIHROFEE I E > T, REBEM%E
MHsbDfi-ksBbhEd, Lhrl, ThiP
DEF TN LG, RORVREEZRACTE
DEFT, COERMBALIDICHS TERE L

BIRES v8—&, PRENTT,

Fl7, #NREZHGLVWLDTLI, £-iF0
oI ->THERRILELINEB D EHA, %
ABREREE TR TV 3 F —RBOFHE I,
[SERAELHERED—F—Va VIZA-
TREWV | EEDbLORRBITERESESNE L
foo VRENREHD, [SEOFERTIHI0ER
DIE—RIEHTISREZLE 2] LIRDYI-T
HLE T,

— 481 —



MR vol.41(No.4),2002

Z—ULynN—=0%% AR IEFELTVONBARESR

Xk kK

HOH
¥R =—1v vy —=24%4% (Dr. Marshall
Nirenberg) (I HAMEFELSEL LT, BUBHT

OABAGERE & LTHE SO, 58 (20029
7 HIb#EE T D HEABEIRSBEE 2 « A THAR X
ng Lo RRD=AREERKESEICHEEL T
W ZWIERTE N, EH50WHEEMPSTL xS
»?
KiE:EFSTTRA, MCE->TR, =—Lyn—
JHEE SENC b » TEMMLRIR A ST
REWC XS H - TV BHRAGEE b H@EOHEH LV
RANBRTETH, =— b vy — FAE G IR
fEEZNCREVIENS 5 L HVE T,

i/ — N VEZRERYEA1968FICZH LT
I 5L F Neurochemistry o Z 6 - 123RTF,
TN T, BHEB=AESTUNT S - TREAD
RN R TR a0 & 2 HAME b2
i == Ly N=SEERBELER N OTY,
HHERFETLIEEHEF LEVABOTY
2. BASKETI98 I BES W Lk, BHA
MRALFZITE RO ICBELEH 2 D T—EfT->T
BlcWwEEbNhlEBb->T, TE, BIOBEE
ETOVS L iR Bsef i biaiz e, WEO
PALTEE 230 A AR VLKA b - kT,
AL TEBESEE LT o VWE Lz, Thids
FToLLWIERES OTTHA, HROHE/ZED
BIRCSNTHEOA L& > TAHILWESEbI K
DT, BAT, HRFHRBSOEREYEE LT
1980 IR CTHE £ L e, ZTOBRICHMIHRTE
KFICEE Lk, BEO L THATE FHEARY

A A

g
B G (EERR R ER AR SRR
B 18 (SRRFERFBEERIIFRD

CERoRHEZ A A N E L,
SER = — L N = RO ZE BN T -
el EDHD T, WERARFTRYFEFERRT
H - 12 HEFELEEOBHETE OPfREEICR
binE Lk, ZDRIC, BAEYMLERET DR
OWHEERFRTELFMENF L, HRTERF
HRTHOVFE Lo Ly Z# i GRFEA
prbaffishg Uiz, M, L AR TREAENFT
ETU/, WALWARFPHENR 2R SNk
%, FhE—REIRITETRILTIcE WD £ LT,
H AR LFARSROMAEEICKEBHEEIC
B0 % L, OO BRI LS TR
HWELITEE Ly N TRAEICETHEA
TIHEF L, TOWREHEES =— L Y-
THEOHRP ORI SN TEAREEDE T AILS
ShicoT, Moo, FF@Ricitrn, #
HEInih, BAETOBRLSERLENLD
Lk, Flicithh TRABEEEG S h
L7,

HADZ  OfME(LERTEZ IV EEE A
bt s &, T LUTHEHLSEZED LS
ADEARAN. BT OFE, 27 2 ) NIZFA

THEFEEZLTFE k&I TEHREIVE
ke BvwE g, BAMREILYS &iﬁ%ﬁ@bf
Wil LTIRFIZB LU WBERICH - 73R T
T, BAROWHRILFRDOEFDOL E@%ﬂuow
TIHEICRZLIEL S - FREEEVWET, T
THoONBEALELBLLTOEIBELT, /—
NVEZEETOHD TS, FEFICHGLYL

— 482 —



HrEBWES,
HHZAES2EEVI0OR, ¥RRERKOEMD
B HOZEEMAT, WOETHEETVT
TEVEWSEWLZEBSDTT, /2. ARA
ELT=— by N = REEZELBICRYNICE
BT LR, FAOERTHVILRE VS HREA
IR EGRPS L EEVWEST, 2L TELI
HFEHERERICE > TIRIBXhEH SR TV 5,
MR EEARIC N CERIC L LS 0D
TEEBRVICERD Z EBVE S, HAMRL
FRRSETABAOZESENE L, > o i
I\ BRISEEK S KRTEH, SH=—L v/3—
THREENEANE | SOBRE2RICWA ST &
k2 Lid. roBIcE > THEERBELV
ErEBVE T,

£ 9\ BERTHAME LS H ol
S =L UN=FHEREEZEI VD T hH - TIHE
rrWEBEVET, =—ry=lnsd] FHu
K 3EROEROHEHBIHTVWE X HBAT
T BAkbOBEOHAOHTEEHTI S
VWOT, floTWisbWhbBohEd, &I A
EiZ% D T { T, Molecular Biology. < &
iZMolecular NeurobiologyZ® > TE 513 A
BREEEEALAICZITVBNTT, £50WAHC
ET, b —H=— v vyoN— ROV TER
HI> TV T ) LB - T RS ER T, KE
DTRANTH BRESECBEELEB &KL
9, KBEECHEDO IHFE I >WTh=— 1
YN JRELOBEORTEBEELALDT ST
EpsEBOET, KALLBEVEBLEI,
Z— L yN= e WA T EETFRE S
TL&OIM?

BIETFRSOESEICKRI

KB EITTR, HOHE=—L - s
DIEREIE, 196851241 T/ — ~VEFEESE
EZELILAEVIERE, 58- L o - kBET
SRR Es CHEAIZEB VT T, bEHELLT

Fan b banE € AO THEII CHIAE L E
ER

S L NSRRI -2 -7 DB
HENTT, CHRIAALOBESLALILEBO
TEW, THOMD o EYIFICEHKEF N &
WHTETT, TN T7 v Y FREOCHYFHE
KASKT, BFhEEEEWMSNE L, BYF
B HEEN S, DA S o h oBEE S
LD TY, ZORICAEILENIEEICHEETH
ZLEbINT HEFEESLEVIELH T,
IVH vREOBLRBTENZOWHRE L.
1957 EHPh.DEZF TN E T,
FH YO I AV RFERIERIR VS LOFW
KFEK - &5 TTH,
KE:Z5TT, ThhosEBLERGNTL ST
< Iz 1957 4F 2k B o B T % A B %% A National
Institutes of Health (NIH) 1A bF#EHEL T
ALOIRTY, ZHTINHE, A vy Ve —
RNA (mRNA) OF#lOob>2y SN EFT =
(DNA—RNAXDL 6, 51y v B
BERENE) KD-E->T, RKBEEHVT,
DNA—RNA—% v/ 8 (BHETIE. DNA®
RNA—% v /° 7 ) OREOEFOHEICA
ENDTT, HE, A vy Yy —RNA
(mRNA) AHEFICEEiciap, =—vynN—7
AT ARRNAZM > THEETFHE S (genetic
code) DIFFEBIFRSINE L1

1961£Eic, U R v — 4, tRNA, 7 3 7
K OHaE S 0 RBESH A LAR L7 RNA%
mRNAE LTHKENE 5 v 0 B2 QT %
in vitroDBERFREME.L £ L7z, T OWEIIIE
FEL IR OIS THA — 2 ¥ —HR
o< F b v ‘/lﬁ‘— (Dr. Maxim Singer)
ODBFIWH - EHVTEDET, WALBEYG
R L ZzRNAZmMRNAK > » - 23T,

ZDYxxF 147 3—F (genetic code) DfE
BHD BZEAER ST, 19624FIC[F UNIHD 2 —
Fv 7 v v k4 (Dr. Sidney Udenfriend) 745,
EERAE LR PN AP EEF & WO FEE %

— 483 —



(LS vol.41(No.4),2002

fE-> T2z 0ERIFENE L7,

Ihida—F v 7Ly FEEREER A Y + &
NIGRTIERICRERB T ETE, FR=—L N —
THREDHF EHENHET LIz, S5 x5 £1962
F 8 HENIHICfT» T R —F 7LV
FRAEBHEZOVAVAEEAZHEAL TR »
Fiiz, I T=— VL v N—=FEEcBanL i
DTF,

Dr.2—5 v 7 v v FIFFEHAIE. 243 i
EPOH->TWT. THHEOMHEL, = -1 v
N FREOWRE, TN & T A RNy
(Dr. Herbert Weissbach) OHFZRZED 3 ADHf
RERVBBONE LI (REBD), BdF 0y
¥ L, BEOBGESEERET, Dr.u4 2
Ny NOHBETHIEELTCBONE Lz, £9
WHZET, BANIHIZEF LR o&Ez
FHRSHGHFED Ho HhT i, KAORR
O, 19615 E 2 7 7 CEHEBA(LFLEN S -
ToBRic, WRELLEVILDE, 242V D
FRCYM - TExE LkOTT, #U v ) Julg (£
JU, (U) n) &BRNAZmRNAL LTS &
#Y7z2=2075=r ((Phe) n) HHKE LW
HTEERPHTHRRELE L, £UUUN T =«
=T 5=V OEETHEESEEWS 2@ L
EEVIORAT, ThE—F0-71RTT, £0
Oty —FT, Z{DARZOBTRESK
&k ERRISR IS b o 72 & 5 TE S, Dot A
BIERLEEEZ 22T, Thhbd it
EEERRNAZ i > T4 O 2B O EInTHE
SErasnticoTT, BohdiitAF4 T 14
L (Dr. Severo Ochoa) & DL VWEESH»HH D
F Lo T Dgenetic codeDTFET/ —<IVE A
SZESNIRTEHS, ZOHIDL OIS S B
MDA ORI LD S ES 5T WD T,
S NUVEEZEL TP L, INDBFEOERVETT
ATITN, BESGT=a—o¥ A 2 20HEER
I\ = 72D TF, Neurochemistry, Neuroscience
DRD AT ST - Ty KD T & F D
LT\ BB S THEMER I & 3 L0

FAEBGL F L, =EEGHNR S 07 KEPL
HEOFHPREP > EDI ETY, HEMIESR
Al - THIRRZ M L & 5 &0 5 eI,
FOTHWMHDTRERLA Vo8 s b EWHE(LED S EF
KEAZLNE L, & CIREEMIEE M S gL
FOWRELE 0TI E b, JFL LTI
L LVIET, A+ =TI TLI, %
N LRAERE LR TF —<E2ED->T, Ya v
VawnNIDFAFTEY 7 RARDOVTHEINT
WE g,

EMR:Z257Td, 8. 9EFEFA L5,

SEE ALIEL 19994FIC LT 5 < S0 T NIHII i
FELE LA, =— Ly N— kLS TAS
BLEDEER LD TABAEE - R, 17
bOERMANL Fn Y 745 (L) DR AL
Ry 7 ZONBLEDL -1 EFT-HDTT, O
19575 SBTE & TOMAERERLZ AR LA
VWE 9,

A-FVILY EFHRE : A7 3—-I7 IO
DAy H

HWH:¢5&E=— Ly — TS KEEELD
R, Ata—-F v 7 vy FEAOHRETH
WTEBLSNIEVWIRTT R,
K F D TT, FAN19624E D 5 19644F I NTH
DI AHFa—AVI—FYaFrkryrs—
(Fogarty International Center) ®A v % —+F
vaFVERAMFZ bS5V T7 20— CRHLTIE
WT, NIHTHS L 2 Bic. RLoFEE ORI
S— LY N= TREOREENRS - 1D T, L
HRIE 5 TE-OTTY, BTTHSBHES
SbETWRTT,

==Ly N— P IR O 2~ — 2 FIEF I
RFILTVWE L, HRHOEEZ., KRNI
Officelc 2 REFTL &I TN E S, ERaZEC
LT #ORBOfRE S & » EHT - T— AW
FATOE Lz, RHEZTHIVRS-T, 22CH
U ULCER, — v 3R ->T0E L, BES

— 484 —



AIBEKTHABBIRB IV, ZABHTHRLT
WE Lz, BRBEFIICES - EDAIC IR ICH
ehT=a=a LTHEINT, AFVa v
N2V EWSERLEDAETYE, 2—F v 7L v P
HR=—v N = SRR RN LR T,
LESTDTT,
ZHP19625E LT, HOdERERHLNIT
WicERT9,

R 220 bl =t € N SV S WAV N 1 %25k 4
FAoZEETTN L, NIHOEE &S 2 I$4H
MEVWS ALY T REBLEVRY Y3 Vo
7ZRTTH bFoFsTczhirE5Aohi L0
I ERENLITEFME L TEIN ARV
T ZTOENIHIZIZIZE A LBET>TVWD
TR, T LTBbTFan, —HicaEE2LL
DEVHIBEERLT L, BRXARRD -3
(Mrs. Perola Zalzman Nirenberg) SA & WS
R b A vboBEashli, X5 —-FT
Chemistry =R sk F T Lk, RENFET
LT, s cEBERRIREN L ELEbD E L
1o

B2 —-Fv 7Ly FEEDF =y e v &
LTEWTOWE L, AR =EYE - SV E
YTCHBATFAa—NT IV (F=¥3I v, /T
FL+ri)v, 7FLv+ ) y) 2fEafE0Fo v
Yo F=NOGRICBIBRForvE A F
VP —EBERRTEHHEE P o BT, B
BILIBEREE > TRo -5 SADHEEOWE
rEaNF L, FuyrE/ A+ v+ —€iREB
TR 7 ) Vv EHBRICOVEELTSE A F Y
- €T, £ORFAOWE19644FEJournal of
Biological Chemistry IZ tyrosine hydroxylase
LEEFZLAOT, K(THEEBEINTEEN
9, Y, COTHZMHFL T & 2
Wehhiswhb e, fIbF—s¥3 v U7 FL
FUY, TRLFYVYDAFT -7 I v ERR
N3 HIZEN T ORE TP CESTE RV,
EWSTA 74 TTHERRROLHOBU
LWy ) —=v kL& Lk, RONEEL

“He will get Nobel prige.”

SSWEREM > T, 2o -5 ZADREZE LR
T9, AENBL—a—-AFN—p—FO YV
ZRDBHNCHAD T OTEH, Fofiicd ~o—
FSEABEPSVLANHERES DT E LT,
FABTEBHY2—F 7L Y R - Ro—
FEAEIFEORL DD F Ui, HOBLHDH -
HATLx9R, =—L v N—5kiE, BEA
BENF-> TYROAEAE LTV ST, K
SAONOERE, AR TERLTATVELL
(5), 2D &5 IKYH, S, HARSEERET2 -
FOZ EEP->TORITNE, FEFEIIICHIGRA
HBEDT, FhP->THILVEVDTET, Fhe
L LTVE L,
HEH: #5955 v 5RO EEF O Y
veFedvs-—YoRBRECAESNET I /B
RBOFEE VD OIZSEIER ICHEATH - iR
T9 1,
K ¥—27TLlke B0HLETUE DY
254 =73 FOGHEEIDr.AFa 7DI N —
IO DB B -IF D TE, FEICHL
WG s e EBVE T, T WY FRFIC -
TERR>TL BATT, FAbBRFIEHIEIC LS
HEE L, Luicvll, 128EE chFEELTO
T L7, WOMBRZETREIF > TIT- R TH,
BB T TATERLTCOE L, EFED
Hard WorkerT L 72,

zhp o, MICREABVIC LT 5-72DT
T, B HEEESection Head TH -2 &0
TEbHO, HEFEH L ©BERETONE D
ELTY VY FLr—yarvAhus—1REDS VLT
AV =FhY vy —%F->TRET 5 HH%H
HLUIHE - 1D TTH, FHAEPOTA Y+ —
FHY vy —EEBLTVE Lk, HTHEH>OT
BAELIZINES, =— vy =7%4ER
BT EFC TELTRREIV] EE-TNM
F Ll 37 va vHBESODIT, ¥FHLTE
WOHEE LIARE DD E L, LItk HER
ICIFEN TR L £ L1,
BHH : »0EEFESE A>T EcHbhnic v

— 485 —



A LS vol.41(No.4),2002

VFL—Yavhv vy —oBMIEIRESRTL
Ty kLI NIHORBELEHERE#E S L TERE
ncwEd,
i%ZNH®§;—97AK§ﬁéﬂTV5@
BRI T R,
HH:BEATWAVWASDOATVWEOTTIHNE
b, ZOAK S v HERICEE L TH LW
RN S IRA & T 4 ) hFELEECE (PNAS)
ORI N T, ZTOPNASHERICHET 5
OWFETHEVALZ, FRIOBIZRE I VIFLL
EMBOVTHLOREA3E—E—BLIZEWVD
EEECTOVWES, NIHO = — L vox =744
D5 FERFUMCHFHRFERTTO TV, FFRO
HoBFEREZEVWIFETIR,

K ARABITERDSH - 12T, A&V S hRZ
EREEINBFEIPHDE L, BRIKETI
P 1o BDHLERGFERE>TET, =— L v/ —
THRED TN — T OWEEERY V¥ v FEB
NEDBLFRELTOVE L, BX5EHLEL
ATEE L T, HRDIFRTIZ, 2RI IHR% M
HSEWVSETL A,

fiBdDdecodingEHI LT =2 —~O0F5 X b—
vHIBRIC K AR HE

RH BRFETOHENTRLCRT, =— L
VN — IR AR AL S AR I e e L T A&
FEVWIESVTTH, KBEEOBFEEFAVE
T R DS THEOR T IR L TR
OIS, HREE LN E S L THBESE T 200
FEOMEICEL 2 SBLAER - TB N, #
LTERICEZD 74—V RLEVS T &
T,
KFEZFHTY, vF 7 RIERICIEE CEEL S
nE L7,

BH: = — L 8= 7R o MR S5 O R
ODHFEVIDE, NI F I TOWELEEZD
¥ IHELEMI G LS EED 7 o — Uik
BUTEVH T EESNLEEDRTOVED,

ki so—v{bL7zEWvIH T &R, in vitrok
KboTWnkdEWVd T &ETTHR,

BH: 20BC T F 0 Y YAEED &V S M.
7RV U yEESMEE VO EICHILE NI
O, eEoFo v vk Fod v s — S
g s o —=vrahis,

K za—wvDv—HhH—TF,

HH: YEAEELET L, L OWAENY ¥
7 ERODTHEMEP B, ELEREFICASH
T, Brxofflatso—=vrsang Lz, 304
FE-THT, 7a—=vranlht, #EtE
SFiRZIEDLRTHWEDIR, =— L v =7F
FetEis o—= v 7SN KNIELET KL+ v
Z O NG108-164EFEMAE T 9 43,

ki HIE. MRMLETHEbR TV E 2D %L
OREFEMAN, =— L yoN=TEEN s v — AL
ShikboTT, RO RIZEFICREE
T2 ERVEY, X oIEAR. BERRRE
H9in vitroEERRIE, BETHE <Y R EHin
vivoBl I FEERRICA Bl B2 EFETL T
MEISIRTY

BFH: #ofticy A7 9E% 4 b ~2OPCI2
LW, Ihb FERIEFICMBILFONTTHED
nTwafilatd, cnErse—-fElicoin
4 ¥7 Y —v (Dr. Loyde Greene) & W55
DTY, ) —vihb=—L v = o
RELNIZFTT, NIH:RE SN0 Th 5PC12H
At sn—=v /7 E8nN30TTIhE S, BET
FEHTL & O??

ki EEBSVLTROVERA, PC12 BEL
OFFEDE > TVBHIETT, b=—L /3=
TEEOHTERA L FZ b3V 7 cn—%L1ER
Td 1,

¥R : ffF=a—uv75xr—<Lb, 7Y —-V
Seds & SN APCL2OABEEFAI N TV 5,
LirlinbtiG=—L vy N—rhEorsra—-y
L&V HRBROERE Ficdh 325425 L -0
95,

KiE . PC12ffidnerve growth factor (NGF)

— 486 —



CRERZMA S D, MERERFNGF cHiEia
A ELTES VSR b £ 3, B ED
nThE g,

RH: RLCOMHEBERBEE LT, K-35 —
Yy 7 (dopaminergic) H=2—a Y%kt D
FEBRAL SBD B EBELZ SN TVET,
F=¥3F =Yy rza—nraLhicgl +s
By F=3 v/ 5BROERLE &5
CFTEVSTEEEZONTVAERTST, —2D
RREE N =3 F -V y IV ma—nVvDIo—
=7 EBONTOVET, Z5VIHIERIZBLT,
Z— L YN TEEDP LN — 0T TR b —
TR/ —=vrEnI0R, SIEBU LI
B IS MR L PR OB TORENR T V-7 2
W=Th-lcLBuEd,
KEIZOIOHOVETR,

FIRAARERE: . A2BSE/ YO—FIILEEEDL B

HH: HrVT=— v v — 7 oid i3 mEsR
Fiodd 2€/ 70— F UhikfERICED £ 3,
RN = EWSEHR, HENV A A I PED
AT EEHT s, PEAYHEORBRE Y S
YV TWwEEnS et ) —EHEhE
Lo ZNE, WAWAIILE / 7 0o F WHEEE-
THRINIRTT, BeH3EDr.I VgAY
(Dr.Milstein) #3479 » FiEEE/, 70—V
MERERFEbNIcE AL -120T, TOTE
EFOBEIONIERTT, 7Y 7HilaRE O
FRENL T DN BABSE / 7 0 — F A A Z
D—D2TY, Tk, B/ 7 0FVHKIc X 3EE
AR ERTHENODTOWEE SN T, K&
by 7EXEN TV EBRICREL TV B HURES
FAaRAOT SN,

KGR 1 7 ORI % 19804 H AR L2 L
RETHIEES N ARTT, HAME L AL
BICIFR IR & 10885 % 5 A 1o el D WFFE kR
TLT BHDTORER - RTT, $hboft
HERLETRBREINLETITT V8T ¥V a R

Reh-EBVWET,

B : 19834 1cSciencellfaii & L THTWE T,
Fh S, =a—87F5Rb-2DRMEHL
TVWB Y N BISHT B2E 7 7 uFhifgdk=a—
07352 b—<vRKAOEEZREE LTH-TL 5L
wWHZEEEINFE L, Z20E IHEHEICET S
PFESHETLE - 720 T, ERICHRRICHERL
TV AEHEY v BoF %% Obik%EE-> TE
EFr7u—=v 74 5E0S R EMIcLEH
HiEAERAT L, BLA, HERFEOHEE
ZOBHHEOLIIZ, 32 FElE VA HGER
HEALFORRETICRTF F v —7 = v EHH
SDNAZ 7 o —=v 745 &0 HiEDORN
1980 I IBERT L1,

KE 2O TTR, K, WEEIIHIERE O Zk
BFTLT, BRSO/ 7 o F AHiRIEIER
KEETTR, THIVIHIBEKRTH LVERND S
EBVE T, BRBHEHOHELENIERITEA T,
i PSR EL RV T e, BEEHOESRKIE
1 D08 OTEEOMEEHEZE (P VR 7 =
5—€) BHBRTY, LHOBEEBEMRIDH S
PRI HAROHAEN )/ n—= v LTOE
R
HE:Z5TTh. 11V ViZh SHEHESHRED
EHRMBEMA TVEIDOTREVAENI T EM
SbhTwEIs AL, PRIYL=—L v/ —
JFicE - Johns Hopkins K% ®Ron Schnaar
(Rt AV R GAY: 3 B
K2V EKRT ORI, MRILFEOEE
BAFTHD, =— Ly N—TREDZDOHKED
F AR D Tho e EEHVWET,

Gy UNIEOHEEELT/0—=VY 88
DROHI-BEESRHERT7I/BICHABZLD

FH:zhbohvwTF e vied Or
Gilman) #5/ —<UVEEZHSHNIC, =— L v/¥—
SEESGCYVNIEDIEbEANE L, BT
TR VRBEREGY N IBOH T Y

— 487 —



R L% vol.41(No.4),2002

SORFEE, =Ly N TEEDP AN Y = o~
JYORRBETHSE7 Y — B (Dr. Klee) ©
MEALELE L, BEFr7u—-=v S OtHEE
==L YN=THEGIGCH v TENEATE,
V=72 2EVIEETHHFIEIDNA LD v —
I TV REFEETY VI BILEAIELELT
WO ote, ETHOTIN, XL, =—
LVyN—=TEERCHE TR U S0 BT
FREMESTDNAVY—27 v 2%27 3/ Bo*%
NEPZBEVSFRTT, YREFFASHIEZRICET
#TAHTE LT, HODWAS T B TRES 2 -
T\ TOHREATVEENWS T &, ThiBIER
EWOL LV EEBVWE L, GsH 79474
DERBILEAFEELTE->TVET, GF v
JBEDI/ U - S EO DR, BRI
HFLERAZORDER TH » 1 FRFEEDO B
HOEINRGDODHBEEL Lo o BuEd,
KiE I ZITT

NI K BPHBREGIBBIEORAR | RAX D —
vICHY T,

HE: z2aboh A4 Ky 72 XOPRICHEKE S
NHERCBRBEDTY, FRLYFELNN=F
(Dr. Christiane Nusslein-Volhard) &#E#45./ —
~VHZEESBUIFRERIOC LT,

KE D HNEFIFEICA - T 6 EHVWTVE D,
FH: Bl v vy "= PHc198THE T/ D
TTUNLE L, TOENSEBE - TV AL BHEN
FH A, MREMES—BRIICHMEL TL BT
R & Glialc P N T T 3 —FBRYIE T
ZEETFEML, EVIREAEYa v Vs v
TENED I, —RICBEGETHIEP-> TR
ABANZICA->TL B EBHBENE VLD ILEH
SBHHLLVOTT,
KE:ZObBHMNERAR, NTERHVBHEE
DEMINV—FICBREOERE S L OERRNH b
9,

HE BB, fZFARIEAR->TVWBEDE

AHERPVERATL, =— Ly N=T 4
IC& > TIRANMEDB VDR WSEE DL TRIKICS
TR0, AFEoE LT EvwH 0 RIEE
KEL»-thdHhETA, T, NK2E&
WAHANSVRZ Y T vavTrs s—%Ro0,
V= T VRENTEDT v 7 5 —=DBEINVI &
D EBDTREZINEDTYT, £OHF Idvnd
(¥ v F ; ventral nervous system defective)
EIFATOEHDEFLLE EBLSGDLMD F LT,
NK2OREREVHI Db = — L vy — 7y
ORATREVE L=V Iy ERhTVEDTY,

ETAMRITIRIE » T B &, NK2OHE)
Wik ®o— 7 TNkx2-5EDEDR TV DI,
VWAL B TEBHREZE->TWVE LV &M
bipo>TEE Lz, FHiOOBRLE RN 2 &
WM EEE N E LI »TE
Tl =— Ly =7 T - B LT
7YY RS v LRI ET. National Heart,
Lungand Blood Institute, NHLBI) B &
oTT N E SNHLBIOANK S 2 X EAHM
DERA, DS VO BSBRNE S HET A0 E
WO RSRiIc kb2 it T,
KZ I FIBTAYIDEBOENWEZATT,
NHLBI® Fij & @ National Heart Institute <.
ORISR L £ Lichs, & v o BEHRoH
H, RO EbP-oTVE L, EERHFREE
ThidfEPL-TdbVVWiRTd i, NHLBIE L
Tl b b AABIMITE & OEEDHIICBLLZ
BotBRTTdnEb, WEDEILLETH B
BHEVVETLEIVIDOBT XY AITIED
AEBVWETR,

—— L unN=—YEED AR

HH: bbb, =—LvA—JtoEEOB
ETREBLCT, IV ULAMNKETEBHET 3
OTTINE S, &AL ESNSbIE I
WLV bve v ThHb, TLTZD—DIT,
THYNA T —iREBEDRUEEEOR0 -5 XA

— 488 —



THER AR THETERB S LIGRTY, 3'-
LETHEEREON T, BRETHEL LY S0k,
YREVH T E BBV ITINE S, PFRERT
SNBARSHIADEMERRE TERON LD
ST &id. AELTRERZETY,
KB BHEOL I ICHBRDOFHEIIRE L LT
TFELRT SNBPSRREBR SN DT R,
FAAS 19995 1c, NIHIC#HZE L e icBlnwi T &
TYo =— LY N=JHENRINCRT—F S A
MT YN 2 —f{IEEEB>VWhkDIE, v —
I EAREN N HVEBSRERE CERR - 1255
FidNativeLEDb OB WVWEELEFTULLNKE
2AERET Lo, ETEESBLLLE K
EEbNE L, BHROPLHEL-KEDITT,
EVWHDRTRY - TRESh i ATIEFICHK
BRENELCT, $HAYF YU V2 VADEVAT
Lty SERDS= 2 2 SNT W% 5T,
TNINATIRTHBENH>THh D, bE
DERBORK[OEBITERELELLDIRRIT —
WEE > EHE T L, BT - I, B
—#EICABL T, FA 7T CERMRRAE 2 E#
RMERZRL T, Y HRATEELFEIL A
fi->Ts F4rT7OANERRT 2, BFEIWEY
F—#IcT 20T, 74V HOHTTSHIBD T,
RITH TN TR S LR BT R
FEEICHITLIO, T LTPEVAFTO A & I,
TELLOTHITTBV, EEIFET L, BAR
ABRBEDSA IS5 - T, TN TRRR
KEWPLEVWST, ZDEE 2 AT—HIKC S
RBE-THHLTVBELE WS EEESTES
NE Lk, ZFARKERH TS, SHFERITR
THEEEE SR TOE L

B R 7T AU TRAPED S [Toshi
(g, L L) EFENTVWBEDTEN, Ro—3
S AN [Toshi] BRI EE-HSH=w 2 VK>S
TEoNl, BREIGFEERS EOARRO NS &
WHZETL o8, HOEBREOTL &9
e, HHEADS B> Lo ook D ITRBIEMSY
AT RELETHEEE VTN, HAKIKIZ

WATEHEREVERVE T &, RYITEOA
TRHARBOVERBOE = — L v =7 E,
FEFICY v by THEZHEARE SRV
T, fillEd =3 =23 LTV THITTbIRITHRE
LTEET 2LV AT, ERICEIDIBELD
FHTTo LTAN—H HHOI LT B ERE
WK LD - 20T, BABHSHTHEL TN
R EEDLBP-TT L, BOThHEsh-
12 Td, LipL, £ F7HENRID=— 1 /85—
THEEDHRICWT, Z20Hhicid/, —<VEE2E -
KA 2ALET, TS LLWAENE - RT
ER

J—RNIVEZHERRER

B/H: ¥u<viE (Dr. Gilman, Alfred G).
I—I FR %4 v5EHE (Dr. Goldstein, Joseph
Leonard) @/ —_IVESZEEMB 2 AbH 0T
T, %D AEDE UBE ICFEIICE O T 7B
BHHDT

KEIO-WFRFA vELEIIC —VEE
ZHE L7 5y vt (Dr. Brown, Michael)
bEHSTL&ED?

HH: 759 vtbol 30 EtA, HLE
B, =— vy N—SREENSRF-T KB LNE
BTT—WRRIA VDBET, T—WVFRFA Y
HEEFA LNy 72 FVYORFEEZSNTOLST
4, LT, A—=Y1 7 1L —XWED 5 LOFH
LENT B TET,

KkE NHTOQHHKRRBIET, =— L /=5
HRBFIIFECE LG - EEDNTOE T,
J—NVEEB SR AW LADVET, TABC
ERBLVWIETT, ==Ly =7
EHERICELDOTT, BEVTEX/ DT HHIE
FICETOT, BLTVLARNIKXIENR-» &
HFEMBH BN TT (B N— b — NI bHFE
EMTCEIHDVTEIVIEBH Y T 3R
NEHTNEPHIITBERZPEVHITET, &
3 &Sy A SHLO FitFE-TWTIEHTLE -

— 489 —



MEAL¥ vol.41(No.4),2002

X BRILSBLH>TT, 20THTORTSI
. AFELOEERE LI E BRI 1 ARG H
Winotclb WH T ET, BDROFHELTEEESES
A BAbBD ETIFNE S, FEHEITRIER I
LwobskElwz EZEEVWET R,
HEH:—DD5ET/ —_XVEZEENIALE
WTWABRAS S » &0 D T &, BEMZIE
FRIOFESEZTFHLTOE I EOMTEDTHE
WeEEWwES, NIHicidfthics 7 —_VELE -
TREEEBOS > Lo 5D TETH, FlZIES v
2D 3IWEEZEDT 7 1+ €y (Dr. Anfinsen,
Christian Boelmer) Th 2 &, GF VX7 D
o— ¥~ (Dr. Rodbell M) &, 7 FiL 9
) yR#or s e —F DOr. Axelrod,
Julius) &m, =2 —F=70ORALTHET, 7 o4
Y7 2N b Y I ARERL 7 —— &0 ARRA
B ADBBERZ I E D EEL T B T & &5
BHL. BN2EELED ST, WRIKKE O
K akfEE L A48y 2 %E D
Gajdusek D. C)o =— L vx— 7N
NIHOHFE G T—>DHSOE > TW2EEE
KROTR->TI oM, 250 RIEkEEEED
B - E W T ER, SFEFBICHELHV S
Bugd,

ki HAOHFRE G2 SA=— L v =T
BEANTLRELLOINRE S (R, —FHwXH
S DR HEBEER E=— L v =R
EoTwE LA, FhiddmxiHans L
BHE: LAWAGE T THE 180REEOHD)
T,

B U WBRSERRE

KB HIDOT I ILHEXEFREDOTE, &
LW, WOEAF R Lo —BUEAICE->T
WBDTY, TN THELARB—T, Kic
REDE/ 75 7HBX5—y N THEOTY
(FEE. 3Ha-50HbIATVE) (BB, #%
BRUERIC R E RN B 5 1 7OFE T, @

AEELHAEERCERS E VWD LT
HHEEEDEIZE S TLAR 2, BB REER,
HETY BBRERICKRT T ~11IFEHE TP » T
BEVWSETLI, EZAMNZDOEANRTH S &,
BHGEE THEl2ENTLESDOTL 5. X
BRAETEAIZD . EFEVICD LTV TR F
NTET, ROHRIBBEICHTRS LHEEEL
Tro 3 WVIMNS - 7o T &id. WHEENS—
FIEHTL & 9,

BH: Z0WE0BRIBEELOGHTL %5, 9
TELPEICVIKIBS FE T3, ARRS O
T, TOMIBENORXERTHHH D LHIEA
TH-TVWADTY, £ LTHREDOTED F7 13
By #5 ZRTHRREABVOTTN, @ icd
LEYRID->THAZRIILTHEDTT, WE
PHFERZ R 7 BESTHRERECEAZPEI P
. NERARERNTHLS/ v 7 LTHLHOF L
twHE, p20VRAHECSI VRS2 varEL
THELIARTT, YHCREEEOHFOFILT
A TSR D SRR SRS 2 SR B 21 A T
FblRn. ThEREML AT AE LT = v
7 ENDTY,

KiE | 1980 IR B ARSI & T HAMREL
HOTEREBES NI, FAET - E—ficw
F L1, HELSHMUE TRITET T LI,
W & Neuroscience Meeting® AbstractsZ 94 -
LR TWABEDTT, EIEROL S IKEVEV S
DE, b LEMBEEEERTVWEDOTYT, &
BA Yy —%y FPREFY v —F VTXERERS
RohgdohEd, HiL L TidNeuroscience
D AbstractsB —FR L - EB0Edh, HS
PHETLIHEIENALIOTHABREL
AbstractsFf» THITLE L, £ ED O A
Th, AYIZEMPNCE L -2 BnEd,
HA: &=L yn=0ftras &, H0E
EFIE SO/ - EhET YV R VDR
Iv=r vEPEICEMN LI EEbnE L, &
BTl 6MHzEvIyHV/ -+ 223V =7
VIMEE LW EER LT 3R TT, HYEEN

— 490 —



FESTHIMMEDS & 5 BB TV BT,
SRER. T=— vy — g | 2HRT 3
EVSERFERHPFIREEVEREVWE T, DNAD
BEERDIT by =22y 7 DD HHIER I
BT, AFBETFOHT, =—L vy —
THREDHEND 5 BEHRTHEDFM SN T 5 &
SIHEN B TROBMELHALVTEE, bF
DL->DENTHEOVEOBEEDTY, UL,
EBRIC I S50E1004F &% - e, @iz T
BESHHIE. &5 LTHRADESS L0 HFEH
MRS 20 BEINIS V. 2 5 W 5 B s MR DS
HFBEXIY =T NBYEEDPBA TWBIRTT,
o, REDOIDICENLTHLVWESEbh.,
TEHIFELLALL &L BAxF 35N B0D
T9s

KB EREERICHIE Leh, A RELERESEA
TR b/ X—F vV VHOMEEP > TV F
TH, = F vV U ORISR TR k-
2 AR BEO B BERT Y, £, BEKNO
BREBIERICKIILTOE Y —2b5 3/ T,
Lo Lo Tchd st —ADBEIAIKIOA
ORERMBBETT, ZhidWEs &, mEE
ORI & 5RTT, MR A
SAHMEEE K=y YD 7 0 — = v i,
PR TROEELRRETY, zthb=—-1L v
N— I OB OIRF S EREIC I - TV B
EBVwE IR,
RH:EFEIHIBOTFoOFERAF A2V EA
DIFFIAE S DB Z L THEBIMES B S ES
WHAETIDEEIENEFIERIC<R I IR
B2 S0 THIREIC S - TOWE Lk, —D DR
HEIF—NIFYy s =2a—nrorsuo—yvik:
WA ZETHRT Z2OTRIEWAE, HEHEZ
TOEY, [RADP -k I/n—=vinT L%
BT TV VALL, E=— L vkl
Sbhlz EAFTELZ I,

HDDr. Paul GreengardbF] CHAEEH S

i INIHEARZICEXKICK Y £ Lk, 19604
Rb&ERT UM, FHELSE I NIHTHE
EnoThH»EEBEVWE T NIHOFHR
BRICKEBES LWERLE T, dhENIHRE
(Director) ©& - #Dr.¥ + / ¥ (Dr. Shannon)
DERIEY) —F—v v 7O T, Dr.7 a7 4
(Dr. Brodie, B. B.) &EWoHAEEN2—-L v 7
LY RSGEEEDLT 7o - NEEEREZED S
NEBETYT (R, =— Ly /N—JEEEa -
vy 7Ly REREORT, ¥ v AkodE%:
EINT/ —_NVEEZEHINIRTIS, 77+
o — FRAERIIEI , —~VHEEZSEINT,
NIHTAORTELHEEZ LTEONE T
J—=_VEEBEIRRBEVYL T, Dr.y—
v v (Dr. Arvid Carlsson) &, Dr. £— b«
7 v 4= F (Dr. Paul Greengard) @ 2 A®D
20004E 7 — ~VEZEAELN, FA0520014 3 Hick
FrEFREME O . AHEOEERFHE -
MBI R R E A THES MRS, 2E%
BOEEIREEBYF I - LTI VvV YRV YA
LESEIT VYL =N —F VY VIREES
Y775V R (R KEERER LoaRE
BABICHETICR TT &5 #DTY, Dr.¥—i -
FY v H-Fba—-Fr7Lvy FIRRZECHEE
LT (1), 19564E TS, Droh—v v
bDr.7 e —F 4 FRETH CEHFEL TV 5D
T (1) BATHBEEL D/ —XVHZH
FiTt > AW, RIUEFHTHELTVES, L
Pb=— Ly N— RO, ODr. TV F Y a
g4 v, Dr.¥u=w v TOE T LRELK
THpLEESIDTT, K, =— v =7k
OFRIRIB L i LA hEd, 2o 0
SSONDH > TEBFBEAMPEE - LBV ET
.
BH xR BRAOEETHLE=— 1L v = T4
HEARZELBIGIZAZZEBOTTINRE L. &
D — KRGO CEES D T ?

— 491 —



MR b vol.41(No.4),2002

KB IFFILHONLL BV ETLEMOHD T3,
EWVWS DIE, KA THE S 119804 H AR M
BALEREOEHEHE, ZhIZdTHARICRTT
S DTY, WEHGFHBSNIFTBOTTH,
RICRINDOETFOMEE L BAD SHFATTS »
TTEBPDDET, FIK, bbAAL/, —~VH
ZEHEEVWSZEbHDET, LhrbY%Fy
2 32— FofFM S A LN THRLF: DR TIE
WRREREHLAERONL, HROPIFELER
HIEHEP>TWET, ZOIVIAPARDE LS
OEBELEABITE SN T & I AR LES

SRICBBTEIMREOADRE

BELTEBLLLWI ELREBVE T, BHENR
KON TYHREOTT A ) HOPT IR
TRLBEWEE-TE L, SREHENPTES
NTELVERVWETOT, HRICREATEL E
FhEERFIcRL bIELV L, RESLDBETF
haEBWES,

BH: F-oEBHELT, =— L yoN—=J5aER
Bx OMBLFABFTEICHREZ ) — F 205
Eif-oTIonEVwH &N, EFICE-FD &
Il bbb FE L, BEESSHDREIITIW
% L7,

| ERCWmAETRAFINELEL |

IR

L 1—?V7v7Fﬁ%%W:]

77 NO—F R AN T A XNy N —— L uN— 7 a5 4 —
HE=E W= WFR=E WER=E RE=E
(Z7EIVO—FK) a2—Fv7LvE T A Ry ToF o —
Tu—=vHi—-F) B & (=)
KEERTR
=L YUN—TRA
a7

e i

(Z—Lun—=48) (T=IWEYa94)
(Fiv=ey) voli— 7vy—vv, )=,

V=%—, B 75N, i K, £,
A, S0, MO, wmH, . #8510

O Wi, 7 —xNVEZHE

— 492 —



o
i

. - o
e g
- i o

-
.

.

P OKR (£ LRE (R

st
s

s
fu

T

NIH Clinical Center 7F% (Genetic CodeFRRDIFFR) b &> fez—L v NR=%kHE
(£) #2002 8 Askaf=EED 3 &

— 493 —



MR LS vol.41(No.4),2002

EIfAM - Mgt 5 —HEMERBLIHRESRSE

A 8 HMIMAB 2%
BT BRI T LRSS
= 18 H%H285,000M &
{EFIHAR @ 20034 4 H 1 H& b 3 FREE
ISEER  HL
BRI | R E DIRE
REEHE  (VDEFEE Q&Y 2+ QHfEES
= % Kk — &= Yhttp://www.nenp.go.jp/nin/guide/r_dna/index_e.html
EHEM - MEE
T187—8502 RAEUER/INEF/NMIERAT 4 — 1 — 1
ENZAEHH « Wik v & — FHEFFEPTEE T LFUIEE AR Skt
Tel : 042—346—1725 E-mail : kimura@ncnp.g0.jp

Neuroprotection and Neurorepair-3 rd
International Symposium

A F:20034E5 A 7H-11H

1% PR Magdeburg (Germany)
AIIHP A ZE R,
http://neurorepair.fan-neuroscience.com/

REBIRANHEEFEERE IO 7 FEBO VRO I A
International Symposium on
"Development and Regeneration of the Nervous System”

B B 200353 A28 (&) —29H (+)
B F M= a—27 5 Y FeTor (BRIRRIEHEAE515—33)
Fi{EE : Marie T. Filbin
Department of Biology, Hunter College, City University of New York
it —#s
R ey (] 37 AL [R) B 2 A8 « AR BE PRI

— 494 —



* Plenary lecturers
Albert J Aguayo (Montreal General Hosp Ctr. Research in Neuroscience/Canada)
[Some views on CNS repair]
David J Anderson (CALTECH/USA)
[ Molecular control of fate determination in neural stem cells |
* Symposists
Anne Baron-Van Everooren (INSERM/France)
[ Can endogenous neural stem cells achieve successful oligodendrogenesis for mye-
lin repair in the adult CNS]
Marie Filbin (Hunter College, City University of New York/USA)
[Overcoming regeneration to encourage regeneration in the CNS|
Marianne Bronner-Fraser (California Institute of Technology/USA)
[Tnduction of the neural crest |
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[Imaging cell lineages and cell migrations in the developing nervous system. |
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ganglionic eminence. ]
Takeshi Yagi (Osaka University/Japan)
Diversity of CNR/protocadherin family genes in the brain. |
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