fh#EL: Vol55 (No.l), 2016

BT RARDEVFLS

BEZ L ROEHRLED X7 LOERS

N

(PR AT T AR 2R BB ST AR A T B R S S A IF 72 R 1)

=081

ERESIKAZEAEICHIT A ENTE
b0 IKFVEIZMFEMIER, ¥ T ADHFRET S L
ATy HEIIHERL SN ERIC L o THRER X
NCTwb, ZoM&EEdH7z2rdb omioar
Vo= =0 Dr —7 NV TEINTHhS LY
W7o TV AR Y N7 — 7 SRR &
THIMA MR OH 5 W BT CTHA S, THHREEH
EWREICT 572012, 77— 7 VDSIERICERE R %
HxHo TVBDIEIHATH 5. 77— T IV oHk
ENTWBEEIATHIIL, BIFICEDHRE D
U7 NVEALNTRETAHIENTE, LELREHR
ERGTLIENTEL, 2D, TOr—7
WVOBEEEIE A v b7 — 7 BB BV TIERIC
EEREHEE R L, HE BHRORY bT—2
AEDRIINE & B ITREEICZ DA ¥ — Fidn
HLTWhH, MEEEEEHIZHY T — 74K
DOIEHRUHED 2 ¥ — N3 0, X ) Lsssh
loExN b, LEEINLEHRREICH L, @EH
FEAE W &SI REE DT A L LB R ER
OGN TERL Do MO Z L ZRHICH YU T
3DBIENTEL, Thbbh, IKHETUAS
NG HIIEE &R o THRORR 4 % SHIBI RE S
Nb, TOEREDIZDOD 7 — 7 VTSRS
BT LI N iR TR I T 5,
WSRO 7)) THIBD—2ThHhH+ ) TF Y K
A MR E P 2 ST A 2 12k D, Bk
BAREZ W REIC L R BB 2 50 5 £ C
WD DB EDRETH BV 2N X o TG HAL
HAPRFRILENTVDEEEZLNRTVWE, ZDE

FERRED AT 2R, T bbb 2 OB Lo
TERRE DS E L 72 8 & L TS LB B AS
EE, HREEOIEICE ST 20 TIE GV E
VA T EMRIBENT VB JEROLHA LT L
ENDEFEAY = FORlHE W) S, S, EH
X 2N THIRE B KA IS B & 2 RS L OWFZE
#ITo T &2 ARTIE. ZOMEEZRANSET
W7z72<,

RBEEOFEMNZE(L

VT Rt A4 MIRAAR RO R L E
HIMTH Y, OS5 THEEO MR P %
REFSL 3 50 SIS X D BB OB O MR RE R
JE % S0 MR D B 2 E AT E BY, FEEM oM
DHFRECB O TIIHFROFEIC L » TR E APk
THIIZE Db O T AN 7 ORERFRIIZIZIZ—
ETH DY ZNITE S OMIRISHE > THiFzRE R
ESHEICHESNEML Tnwd 2 %2 Bk
5o

INFET, Y - RS SR KEEGE & 3 ) N
OWREEFZEL LTy F7ANER S, KR
IZBWTIIKAEICAE BAEL L, TN E(Lz
9 5T & OWFEAREANAT DI 72 KR
BEFS5NTE, T4, MRI & V7205812
Lo Tk POHEDOHELLZRINT 2 2 &%)
REL e, Yx VT BT IRE Y v—
DEHF 7 EORBREREE Fo 72 AIZBw Tk
fractional anisotropy # JI W CHHli L 72 HE D18
FRWRLTCWEZEPHLNE L5720 2N
8 - Bz &) AE OB L RS



Za—[ar

AUIFY FaYA b

Gitild

1 4V IT7y Fad A MIEEEEE BT 2 2 &I ) fiEEEEE &
WS B H - ISR o Tl 2 2 BER LI AR RE 2 B 2 2 &

2 X o TR BEM O Z #IH 2.

579, 8 5122 O MRI T E LA 552 bid#
OZALEMB L TWA Z &M EGfIc L - T
REN, MR LIk THRESR DAY
O ELITFHEIC X > THI &I I N T
WBLZENHSNE RS L LS INE
T, MBS TTX 245 L2iigey e, +/ F 2 —
TR, BE L 72#MEREOICL ) T v e A
MIBERIET 2 & v o 720F9E 20 & RIS B R A
DR LR E 20089 DIETRFEHEBONTH -
720 & T THEZIIKREE S # AN ICB W TR
Douglas Fields it & & T 1. fhfiG S £E 1
ORI E 20l 2, 2. BE D ETHIXE
DEIBRFPTADZALLZOHN, 3. FVITTFT VR
OH A MIEDI I L THRRIEEI 2 AT 5D
ML) EICHEH LTI E 7> CT& 720

HREEE KA DB

HRESRARMREME (DRG) B O+ 57>
FuH A oo LR R T W TiiZE %
1To72

Z 1% T DRG (TG EMRAEMICEZ 5, 2
TEEA D 570 B AR ZE Y B O FOE AR (Nl
AW RO FE/ NP R R Y B ) 23
HDHIERMOENTWYE RY Y X AHERE
W, /MMatkomizEnERILZHET L2 &
W&o THREEMR KA L TR 24 7
YUt A PORIBERGEL72e RV V) X AR
THLER L 2R 2 AR, AN R
HOMMAHESNS.DRG %RV 1) X A#HHT
WMEL, KV ) X AHFRERELLE, AV TT



fIFE{LS: Vol55 (No.l), 2016

EIHER %o
= i o0 .oo... - \
‘:J TUA AL ATFO— V) yFRAALY

NMDAR mGluR

o

A7 FOY A bRk ——

newly synthesized total MBP

stimulation
(kikume-mbp-3UTR)

MBP mRNA

kikume-MBP-3UTR

£
£
=
£ 0.30
kel
=
K
[2]
c
g
=0.20
]
o
ke)
&
=0.10
S
2
2
80'00
~ O B - 5 < B
E EB X 2838 B 2 2 §
£ © € O 6 &€ € § @ £
®» @ 5 > S 6 § 7 =
o © X & 9 O g
c 8 FE £ 8 g & 5 S
“"EC""‘"Cu_>‘
c © S ¢ [
mmImm‘“s,_
F] s § £ 8
=) CLEEQ.O<
= G + © Z
< 2 E o o
+ Z ¥ =
+ = +
je2
@
c
S

2 3D UyR=Yy 7 7us A YORFFEIIGEHEMIIC TR ENSE vy I YoMtk

HHCARAF T %
(Wake et al,, 2011, Science & ) 2(%),

v rut A MEERMIEE o RICE#E L. 3 HE
WEE TR AMEE L. S 512 2 8B ICHERN %
SRERNC SR gt & THGEL 720 M~ —7
THHMEFHORBUIZILL VI 05,
FaPE L S 2 M W B X BI e E L
LWZ EHPHB L7z, —H. RV ) X AERNA
FICBVW TR LOEN R E TnD Z &)
bt ol,

V37 FAY A b OEEERE

Z TR S NIMRZEWEIC L 24 ) T7
ROt A POBRBICELRZ A0 H VT
AL A=V v TFEEHW, IEH D DRG @ LI
R LA ) 7y Fad A MIfilek 2 85000
T5IEILoTEOMEIID S Y E LA
W LBEEIGEISE NI N T A EE RO
b Enbhhotz, MREISEZ 2D EL
72AV Y MBI ATP ORI & - TRE



ENb, ZO7OZOMIKIZBZ 205D &
L7z Ay MEEDA ) I Fat- A b ajkk
MO LR EZHEL TWDE I ENEZLR
770 SRR I ZHNH LT T AREIE. KV
R AHFETUBL 72 DRG L3 Lzt o7
Y FaY A MR TIEIH S hTwa 2 et
bhote F200 SOV TN LFIZTNSY I
VBZEROETHRIC L > TR s D Z L
Mootz Thbb, #iFE SHFBHEMIC
Lo TNBHEARGERNREZ 5 7V & 3 VIBORH
. EROECA VYT AREEFIERITIE
Z SN L7, HEEMICE > TZoERIzA
LB Y7 KRED R 2 RAET 2 A 7
ZALERBETAOICI ) VS Vs
H (MBP) ORarF3lcEH L7z,

MBP DS & > /87 BRI

ST UMY R HIE AR E N
mRNA 25RO [FFFHEITN, 22T V32 Y
BT L EV) 22—y X HEBIE
HoZepmohTwa®, 22 TZ ORI
ZHALT 5 2 LI X o TEOMBIGENMRAENE %2
Figt L7ze KIKUME ¥ ¥ 28278 & w9 UV IS
Yo TP LET DL V87 E 2 Hn2Y, MBP
B X ZFDIUTR & 5 IZMBP & 3UTR %
KIKUME &t & L2y o2 BaR A ) IF 2 F
TH A MIDAFEREE, 2o+ ) TFr e
B4 METEEAIEZ DRG & 3 HM LR #E L 720 3
HHICET UVZHFET L2 LK TY 8
ZEICHAEL TRz 3 XCRICEL S, Z
D, BEERHERO L & TR ZTWIGEE
MARFEL, 3003 LR L7z, ZOHkRtED A
Fy MEEFHIT A LIk o TREY Y328
PERLIZEZA, SUTR 28H>a A5 27 b
BESIMIC X > THEEICRA Y ¥ 87 BB
BT Dbl TOA VAT MEH
W, R EZH A A= X222, KY
Y X ABHR TR 728 & LR b Lk s
7 I VRS BRI G X o TRTY v 8
7 BERBIIHBIIHAT 5 Z &5 6 . MBP O

5 X7 B BUITHBY BALIC X o TR LS
BHESNEZNVE I VBICL > TGEESINLZ &
Whhoiz, EHITHNCA I = XL EZRE L7
&£ Z A, NMDA #2745k d L CId#EAE 7 v &
I UBRZEREN LT, EHICFyn ¥ —E D
PEALIZ & > T MBP QR 7 ¥ 28 7 B3 BLsTHE
ENDZEDPPL D E -T2,

EENEALICH#KTF U - BESH1L

R LR, H—oREICB T 2ERICE
WTHiERI D, Thbb, AV X ARGH TR
L 7-Bhae e & LFE L T e Wil i A R L,
ZOLRICHY)ITT Fut 4 M S HITREL:
LZA WHELThARWIRETICAREICR Y v
NIZERBIRI DL L, EHICEFNITL - TR
HL T ARWERICHBICHE IR %
ML720 T2 ofi b EFR T /T VY
LIBER Y F T RBED X9 ITHIf AR BT
b 7253 bDTELLIRIDOHI LT LIEE
DARIZE->THIERZIINEZLRRLEY, &
DT LT X o THFRIEBIRAAE IS 2 2 i ko
GTANZALEWHOPE LTz, EHICZDED)
T /NTARAF VO S B MR REIC & » THE
ICBEE LAY E Z 5 Z it invivo IZBWVWT H ez
BIEMIREN, TEWLZBLTH DL LHIVRE
N7 F 7RG B ARAE 1 70 REER AL 2SR L 72
BIICBOTHREIN F 2BEAEI 2BV T
Myelin regulatory factor (MyRF) O %3 % Bl 5
L&, ) ITFY Fud A MEiERHIE D S it
N I7y Fut g bAOGERHES NS, 2D
BIEFREET A2 25 5T BE@WIZ BT
L HHEER Lo RE S EE A HOELY 7207
PSP E 572 AR 20 X9 IR
AR b N7 A A U DR EDHGEE S L Tw
bo FE, MEFFEOBEDA ) ==V 71
X o THIFEBEE & > 73 7 D5 % #i A S R
HTROLNDY, ZIUTTHHRLI ORI R - 24
HWBIIIHH R LA TH Y. ZoFH -
BEREZALIC & 2 AR FROBRAE DBHE IS & - Ty
FFCE VT, FEERE - MR B LA L 5



RS Vols5 (No.l), 2016

PZIRIRT B

DY

AR, B O IRBEIBICN 3 2 HF 5595 H &
NTW 5 MESHEMKAAEOBRLIZTEE, Bk
Mo W, ZOMEHELICBWTEETD
0. Gtk HEOZALT b b ORI X -
TED L) ITHERUEL RSN L H, 2%
DREHENT X o TH U 2 Ko oo [l 35 364 o f7 W
PR SN 5,

B O

KERE %t o Dr. R Douglas Fields 3 & 085 Ko
B SOICIIREBESOTHRE SRELTHEF L
TR B HEE, B E— BB L 2 OREDE
BRI W2 LET, S50 X)) oz
W77 E F LCEATIESIZ S L O L7 & O f
HFEMOBERIIEHHL LI E 3,

X ®

1) Sanders FK, Whitteridge D. Conduction velocity
and myelin thickness in regenerating nerve fi-
bres. The Journal of physiology, 105, 152-174
(1946); published online Epub Sep 18.

2) Fields RD. White matter in learning, cognition
and psychiatric disorders. Trends in neuro-
sciences, 31, 361-370 (2008); published online Epub
Jul (10.1016/j.tins.2008.04.001).

3) Song W], Okawa K, Kanda M, Murakami F. Peri-
natal development of action potential propaga-
tion in cat rubrospinal axons. The Journal of
physiology, 488 (Pt 2), 419-426 (1995); published
online Epub Oct 15.

4) Scholz J, Klein MC, Behrens TE, Johansen-Berg
H. Training induces changes in white-matter ar-
chitecture. Nature neuroscience, 12, 1370-1371
(2009); published online Epub Nov (10.1038 /
nn.2412).

5) Fields RD. Imaging learning: the search for a
memory trace. The Neuroscientist: a review jour-
nal bringing neurobiology, neurology and psy-
chiatry, 17, 185-196 (2011); published online Epub
Apr (10.1177/1073858410383696).

6) Zatorre R], Fields RD, Johansen-Berg H. Plastic-
ity in gray and white: neuroimaging changes in
brain structure during learning. Nature neurosci-
ence, 15, 528-536 (2012); published online Epub
Apr (10.1038/nn.3045).

7) Sampaio-Baptista C, Khrapitchev AA, Foxley S,
Schlagheck T, Scholz ], Jbabdi S, DeLuca GC,
Miller KL, Taylor A, Thomas N, Kleim J, Sibson
NR, Bannerman D, Johansen-Berg H. Motor skill
learning induces changes in white matter micro-
structure and myelination. The Journal of neuro-
science: the official journal of the Society for Neu-
roscience, 33, 19499-19503 (2013); published online
Epub Dec 11 (10.1523/jneurosci.3048-13.2013).

8) Barres BA, Raff MC. Proliferation of oligodendro-
cyte precursor cells depends on electrical activ-
ity in axons. Nature, 361, 258-260 (1993); published
online Epub Jan 21 (10.1038/361258a0).

9) Lee S, Leach MK, Redmond SA, Chong SY, Mel-
lon SH, Tuck S], Feng ZQ, Corey JM, Chan JR. A
culture system to study oligodendrocyte myeli-
nation processes using engineered nanofibers.
Nature methods, 9, 917-922 (2012); published on-
line Epub Sep (10.1038/nmeth.2105).

10) Rosenberg SS, Kelland EE, Tokar E, De la Torre
AR, Torre la, Chan JR. The geometric and spatial
constraints of the microenvironment induce oli-
godendrocyte differentiation. Proceedings of the
National Academy of Sciences of the United
States of America, 105, 14662-14667 (2008); pub-
lished online Epub Sep 23 (10.1073/pnas.0805640105).

11) Fields RD, Stevens B. ATP: an extracellular sig-
naling molecule between neurons and glia.
Trends in neurosciences, 23, 625-633 (2000); pub-
lished online Epub Dec.

12) Fields RD, Ni Y. Nonsynaptic communication



13)

14)

15)

16)

17)

through ATP release from volume-activated an-
ion channels in axons. Science signaling, 3, ra73
(2010) 10.1126/scisignal.2001128.

Ainger K, Avossa D, Morgan F, Hill SJ, Barry C,
Barbarese E, Carson JH. Transport and localiza-
tion of exogenous myelin basic protein mRNA
microinjected into oligodendrocytes. The Journal
of cell biology, 123, 431-441 (1993); published on-
line Epub Oct.

Kennedy M], Davison IG, Robinson CG, Ehlers
MD. Syntaxin-4 defines a domain for activity-
dependent exocytosis in dendritic spines. Cell,
141, 524-535 (2010); published online Epub Apr 30
(10.1016/j.cell.2010.02.042).

Wake H, Lee PR, Fields RD. Control of local pro-
tein synthesis and initial events in myelination by
action potentials. Science (New York, N.Y.), 333,
1647-1651 (2011); published online Epub Sep 16
(10.1126/science.1206998).

Wake H, Ortiz FC, Woo DH, Lee PR, Angulo MC,
Fields RD. Nonsynaptic junctions on myelinating
glia promote preferential myelination of electri-
cally active axons. Nature communications, 6,
7844 (2015) 10.1038/ncomms8844.

Hines JH, Ravanelli AM, Schwindt R, Scott EK,

Appel B. Neuronal activity biases axon selection

18)

19)

20)

21)

for myelination in vivo. Nature neuroscience, 18,
683-689 (2015); published online Epub May
(10.1038/nn.3992).

Mensch S, Baraban M, Almeida R, Czopka T,
Ausborn ], El Manira A, Lyons DA. Synaptic ves-
icle release regulates myelin sheath number of
individual oligodendrocytes in vivo. Nature neu-
roscience, 18, 628-630 (2015); published online
Epub May (10.1038/nn.3991).

McKenzie IA, Ohayon D, Li H, de Faria JP, Em-
ery B, Tohyama K, Richardson WD. Motor skill
learning requires active central myelination. Sci-
ence (New York, N.Y.), 346, 318-322 (2014); pub-
lished online Epub Oct 17 (10.1126/science.1254960).

Hakak Y, Walker JR, Li C, Wong WH, Davis KL,
Buxbaum JD, Haroutunian V, Fienberg AA.
Genome-wide expression analysis reveals dys-
regulation of myelination-related genes in
chronic schizophrenia. Proceedings of the Na-
tional Academy of Sciences of the United States
of America, 98, 4746-4751 (2001); published online
Epub Apr 10 (10.1073/pnas.081071198).

Nave KA, Ehrenreich H. Myelination and oli-
godendrocyte functions in psychiatric diseases.
JAMA psychiatry, 71, 582-584 (2014); published
online Epub May (10.1001/jamapsychiatry.2014.189).



