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WFFER R OMEEE (FE3C) : Neurons are highly polarized cells with axon, dendrites, and cell
body. These subcellular compartments need to communicate with each other. For example

signals received in distal axon travel long distances to reach the cell body and/or
dendrites. In present study, I identified novel mechanism that the signal elicited by
axon guidance molecule which is received at axonal growth cone, is transmitted towards
cell body and dendrites. I further found that this novel signaling mediates dendritic
morphology and maturation. Therefore I propose the model that the axon guidance signal
which is received at distal axon simultaneously regulates dendritic development by this
novel signal propagation mechanism.

AR
(BREHAT - 1)
[ERESE ik & @t
200 9 1, 800, 000 540, 000 2, 340, 000
201 04 800, 000 240, 000 1, 040, 000
201 14 500, 000 150, 000 650, 000
FHE
FHE
& 3,100, 000 930, 000 4,030, 000

BFge 5By« S fEs
BHFE O EL « fE : fRENE - dhiRbSE - PR SRE S
X—U—R:keT7x U, HREERT. V7T VERE

1. WHIERIR Y I DT & ADFBLIOCHARER L TS, LinL
PRREAIIEIZ . BRRZSE - AR & dhsg & IR BRI TR, HIRTH DMHEN D Dk
D I LTS A L, 2l ITVES 77T Vs BHRZSEE O il & il 5



FERE DAFTED A T S, F DS THERED
fEAANR O BTN D, ARIFFETIL, R Y
4 K4+ ®1>TH % Semaphorin3A
(Sema3A) D & 2 23N il 53 il & R Vi D il =
HEICIRR T2 LW ERBRRICE B L. /T
DO OWITHEY AR fimNE Yo X D
WABHE L, T ORERE D X9 2B 2 58+
HNOMERZ AR E Uiz, ABFIEDIBSE % @
U C. Sema3A (2% 2 ML DI E D4
KEROLNZT D E L BIT, WTHEY 7
DTS 31T DT 72 o0 1 HE A & $2VE
TEX5LEB2bN5,

2. #FFEDOHW

ABEOBWBIZHNT > T, HFEHIT
Sema3A DZHEIKRTH 5 PlexinA 5., #hfese
BHRTFZHEETH D Trk ZHEE R EIERT
HT EEEXIED, BREN LI, PR
REK T & Trk Z BAROFHIIE N 1 A5 2
WEEZB W T, BRI S DA v 7T
2. Trk ZFROWFTIEEL SR ELE 2 A L CHl
AR TF T~ a3 5. WIS 7LD ff
ENEE IS TWDS, ft- T,
Sema3A-PlexinA 2 Lk %3 7 F VG ERE
ICBWT, Wi AN EETHDOTH
AUE, Trk Z &K% LT PlexinA 281 1
(CHIZRN Z B S DD TIER W E B 2
bz, &2 CAFETIX, Sema3A 7
IV SRR e DO R 8D A D . Trk =2
K& DOMEAERZ N LB N LI LY
WAITEIC ARG T D 2FEH T2 2 L 2 H
e L, Fiz, Wiy 7V OIFFEDGE
BHENTZBRIC, ZOAPERERICONVTS
BET 20N H D, SemadA B L Ok
R FIE, HBITHBIRZEE DR E B L O E
HIBE 25 Z &5, SemadA 12 X AR e
DO DOMATHES 7 F LR, BRRERORE R
T LB ET 202 matdT o2t b
RIFIZ AN BB E 22 LT,

3. WDk
(1) Sema3A-PlexinA 3 7 F /L DMi{THA=HE
HEAE O fi7 B

Sema3A-PlexinA o 7 F /LA, Trk ZRIEZ A
L CWATHABIR 5 Z L 6N T 5
7-OLL T OEBRFIEIC L VN 21T > 72,

O HBETHEBERMRE=o—m Z2H0
T S B - I AT

@ EBETHERS=—a 2R
ALTTAAL A= T

B FERWE—= 2 —1 2B 5 RNA Fikik
Z T2y R S 7 5 ONTAE
(L= FRAT

(2)Sema3A IZ LD HATHY 7 F &N LTz
BRRISGETEE - AREAE DR B

(1) OWFZEETmIN S 5 Mz Lz,
Sema3A-PlexinA 1 L 7-8hZ& /> b DWif T
ST FIVH R O R F SR A il
HZ EERAEMNITT DHIZOLLT OERTIE
WZ X VT AT o T,

O PlexinA & Trk KO BEAERERALO
AL ROfRT

@ WY 7L DIEIRICB VT,
PlexinA & Trk ZFEROIEM S OMMAaE
Wy fRAT

® WATHEY T OR R EEZ N LT
R A= 0 S SR AT

4. WrIERE
(1) Sema3A-PlexinA > 7 F L DWITIEETR
FAE D i ]

F 9", SemadA FEIZ LY PlexinA <° Trk &
BARDWATHEICH S SN DN EP ST
LT, ZIUHIZHEY R B ERREG S
b DEREEFHBEBARE =2 —r 12
R SHE, TOEMEZA LT TAAL A=V
YIVEICTRIZEE LT, ZORER. PlexinA &
Trk 2R WITIEIZEDE S A D il L 23
Sema3A FIBIZ LY LAFTBHZ ENmholz,
o T, ZILHDIFFD Sema3h 7 F /LD
T C AT SR 6 X AU D RTREME AN R
i,

RIZ, T TN S DSFPHEEAT S
e MBI BRADOERIZEIVBEA LML
TWeZ Enn | EETHERRMRT =2 —
o NCBITARNRMED Z X EDEE R
ML FERICRET Lz, O,
PlexinA & Trk SZZ&{R1%. Sema3A HIFLIZ L 0 |
FTHEIR IO EM#ECHBTEL -,
Sema3A HIPLH B OWEH 2R > THEE O HLL2
USSR, LRTES 7 FARNEE I A
JAX A, ARG mA~BITT 5 2 &R
STz W T, ZTNHDFHTH L THAT
PRI SN D ATREME DN R S T, & 2T,
TR L Tk SN2 0%, PlexinA &
Trk SRR %Z LR I EEFRE%RE =
2R UEFEL, XA LT TAAL A=V
T THIZE LT, ZOREE, Sema3A filfkiz
X0, shREOMREH#EICISNT, b
DOHTFNERET D L1720, ZokPBE
R R T~k S D Z & &R
ML7z, 02D X D7 Sema3d HIPKIZ &
HEMEIX, Trk ZEKROREREIEMEZ KE
L7 BARSC, HhSREIC B 5§ 5 — 4 —
KN L OREETEEE KRB LA RIKIC
BOWTOIREEN W ERngoT-. Zh
B ORERN G, Sema3A-PlexinA 37 F L3,
Trk Z&EZ N L T THICERT 2 2 &0



R E T,

Lo FEBRIT G B A A AR AR = = —
oy EHAWTITo TEZN, ZiLhDFERN
SR LTRSS O Ty 7 ps, #t
W TREFET I EHLNCT 5120,
FoHIR 22k X ) & A5 9 % i B LA R L 7
BHIIE COMIEET D T2, HBEEE =2 —
AR AEBRBIT o7, AEEE T L
T, WFZERER L. BRI 5 D Sema3A
WXV EBEINTZ 7R, BhRkZERICE
D AMPA BTV 2 R RS RAKO RITEZAL
FEESELZEERHLE (R2¥ES
M), 22 CZOHBRIZEH L, Trk ZH/FEN
BG40 ERmad st e L, EELH
BARMRE =2 — v TR SN = FEE N,
BEEE = a—n BV THLEZINES
DERE LTz, Trk SREIITEER OV 7 7
7 IV —DFETHEND,
ED Trk =FEBEET 502 HNCT D
7o, 2 b OFEBLNH 2 RNA FHEIC TTT
ST, FOFEF. Sema3A 12X %5 AMPA L7 L
2 U RERORTEZEIZE ST 5 Trk &
BIRDOFRIEIZHEL LT,

Trk ZREKEN LT3 7 F T, BE Ok
BE L THlaN~MEEZESND, ZhHDH
L EORRED Semas3h A L T2 E MR IER K
W59 20328 5 2T D 0B A LSRR
WZRRAE LT, EORER., Ty 7 FVOlEE
WP LTz, £ 2T, FESN=v 7 Fnic
X AHBHEAR] & . Sema3A OFWERFCiRmEIK. H
DUNTHERRZEE - MR IR I 1T D RET
HEBREIT o7z, TORER, BLEAZ R
Wl JRATIRG- L7z & & DA, Sema3A 12 K B
ZRIHI STz, L EOFIE S . Sema3A &
XD, Trk ZREEN LIz 7 Vi3shsR ok
Ui CAE S, BHRZEE E CTeikT D Z LA

ol

(2)Sema3h |2 X BT 7 FvEn Lz
BHIRZEEFE T - B DO iR ]

(1) DFEBRINS | Trk ZREEZI L= T
VT FIVDIFED TR ST, BIREWZ &
2. 2OV F T Sema3h DEHERARE I
THEACITEG LW Enymnotz, i
- T, PlexinA & Trk ZRAEOFHEAEH 2
fildnZLicky, RPFEEICLY R shT-
WitTHES 7 F V% | Sema3A DENZE ~DVEM %
ElesgFicmil+s 2 EnaETHD &
EZ N, FZ T, Trk ZHEBMOFEEAE
FEL DO RIE & kA - i F . A& N 10
FEAERAL & 1T B e B AL N HE AR AL ©
HDHZ LRSIl O X, RNA Tk
TR L 2 BB E5R T, AR R I
LBV 7P ALIET D, RSN MHAE
YEREBAL O FRHIFEHLIT, SemadA |2 X B 1Tk
I N ERROICIET S Z ENARET

hborb,

HHILEEEWRTLEEZOND, UL EDOR
RAEWE 2, Trk ZRMBPOT T F K&
TERLL . ZDRFTRGEEREZIT- 12, T Ok
R, TOXTF N R HhER S iR e I R
%G L7z & & DA, Sema3A 12 Xk BI0Z 088
HlEnz, 2oL (1) 1B\ T, [HE
Bz AW EBRERE —F L2t
Sema3A | X DTy VL2 LET DK
FELTHATH D Z L Ensz,
OXIWLZ ZEFTCTCREENZWITEY S
FVDS . FERERITHRIR 2 O 5 0 R B -
TANEHLNIT B8, SemadA (2 L A
RIGEA~DIER & LT, DR OfetE/EH
WZEH LT, Trk SBEQOEHS~NTF K%
G LT EEE =2 —a |2, Sema3A %
BeHLI-E 2 A, DETERROIRHEDHIH S 1
oo Wo T, AETCRI SN TEY 7
TV, EERITHIRZEE DR F - A &
W) MRS AEICEE R ERI A R L TV D
ZENHLMNE o, BERAEERLLT
DEREZITHTH D,

5. TR L
(WFFEEE . WFZEoHE M ORI ZE38 12
ER 7Y

GEsEams) G 9 1)

@D Yamane M, Yamashita N, Yamamoto H,
ITizuka A, Shouji M, Usui H, Goshima Y:
Semaphorin3A facilitates axonal
transport through a local calcium
signaling and tetrodotoxin—sensitive
voltage—gated sodium channels
Biochemical and Biophysical Research
Communications, 2012, 422(2):333-38.
DOI: 10.1016/j. bbre. 2012. 05. 003

@ Yamashita N, Goshima Y: Collapsin
Response Mediator Proteins Regulate
Neuronal Development and Plasticity
by Switching Their Phosphorylation
Status. Molecular Neurobiology, 2012,
45(2) :234-46.

DOI: 10.1007/s12035-012-8242-4

® VYamashita N, Ohshima T, Nakamura F,
Kolattukudy P, Honnorat J, Mikoshiba
K, Goshima Y: Phosphorylation of CRMP2
(Collapsin Response Mediator Protein
2) Is Involved in Proper Dendritic
Field Organization. Journal of
Neuroscience, 2011, 32(4):1360-65.
DOI: 10.1523/JNEUROSCI. 5563-11. 2012

@ Yamashita N, Mosinger B, Roy A,
Miyazaki M, Ugajin K, Nakamura F,
Sasaki Y, Yamaguchi K, Kolattukudy P,
Goshima Y: CRMP5 (collapsin response
mediator  protein 5)  regulates



(=

@

dendritic development and synaptic
plasticity in the cerebellar Purkinje
cells. Journal of Neuroscience, 2011,
31(5) :1773-79.

DOI: 10.1523/JNEUROSCI. 5337-10. 2011
Nishiyama M, Togashi K, von
Schimmelmann MJ, Lim CS, Maeda S,
Yamashita N, Goshima Y, Ishii S, Hong
K: Semaphorin 3A 1induces CaV2.3
channel—dependent conversion of axons
to dendrites. Nature Neuroscience
2011, 13(6):676-85

DOI: 10.1038/nch2255

Nogi T, Yasui N, Mihara E, Matsunaga
Y, Noda M, Yamashita N, Toyofuku T,
Uchiyama S, Goshima Y, Kumanogoh A,

Takagi J: Structural basis for
semaphorin signalling through the
plexin receptor. Nature, 2010,

467(7319) :1123-7

DOT: 10. 1038/nature09473

Goshima Y, Usui H, Shiozawa T, Hida T,
Kuraoka S, Takeshita S, Yamashita N,
Ichikawa Y, Kamiya Y, Gotoh T, Gotoh
T: Computational analysis of the
effects of antineoplastic agents on
axonal transport. Journal of
Pharmacological Sciences, 2010,
114 (2) :168-79.

DOT: 10. 1254/ jphs. 09352FP

Uchida Y, Ohshima T, VYamashita N,
Ogawara M, Sasaki Y, Nakamura €F,
Goshima Y: Semaphorin3A signaling
mediated by Fyn—dependent tyrosine
phosphorylation of collapsin response
mediator protein 2 at tyrosine 32. J
Biol Chem, 2009, 284(40): 27393-401.
DOI: 10.1074/jbc. M109. 000240
Nakamura F, Ugajin K, Yamashita N,
Okada T, Uchida Y, Taniguchi M,
Ohshima T, Goshima Y: Increased
proximal bifurcation of CAl pyramidal
apical dendrites in sema3A mutant

mice.]J Comp Neurol, 2009, 516(5):
360-75.

DOI: 10.1002/cne. 22125
=Rl G 6 1)

Yamashita N, Chen S, Goshima Y:
Semaphorin3A drives AMPA receptor
subunit GluR2 to dendrites by a

retrograde transport of PlexinA4
along axon. 5 34 [B] H AR FAKE,
RY 7 4 Ak, 2011, 9.15

Yamane M, Yamashita N, Sasaki Y,
Nakamura F, Goshima Y: Semaphorin3A

(1
)

(=
H—
http
mac/

facilitates the axonal transport of
PlexinA4 through interaction of
PlexinA4 with TrkA. & 34 [0] H A4
BERe, /U7 4 Ak, 2011, 9.15
Yamane M, Yamashita N, Goshima Y
Evidence for cross—talk between
Sema3A and NGF signaling. #% 84 [5]H
ARIPRPLAEL U7 ¢ ki, 2011,
3.23

Yamashita N, Usui H, Chen S, Goshima
Y: Semaphorin3A drives AMPA receptor
subunit GIuR2 to dendrites. Neuro2010
WA ERE Y, 2010,9.2

Yamashita N, Usui H, Chen S, Goshima
Y: Semaphorin3A drives AMPA receptor
subunit GluR2 to dendrites. & 32 [H]
H AR PR, 4dREESERS,
2009, 9.16

Yamashita N, Takao K, Miyakawa T,
Goshima Y: Comprehensive behavioral
analysis of the crmpl knockout mice
Japan—-United States Joint Seminar/2nd
Cdk5 International Symposium, B EIK
FHAR, 2009, 6.26

) G 1

(LR ECH, AT s, HOE BRR: #hER
A B ABLIORYFT TR E Cdkb.
EHE - Bk - B3R, 54(7), =T
5 ~—37(802-807), 2009 4, 7 HIfK.

D]
D— A
://www—-user. yokohama—cu. ac. jp/ phar

6. WFFEMLK
(D #F7EERE

IR B (YAMASHITA NAOYA)

RRIETI SRS « 520 - Bh#k
WF7e 25 40508793
(2) WFge s

( )
MRE T
(3) HHEMFIE

( )
e E s
4) Tt )13

[t B2z (YAMANE MASAYUKI)

BRUETINE R « EIPIERE - RPBesk



