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The cerebellum, which regulates motor and sense of balance, thought to have been secondarily
added to the primitive circuit during vertebrate evolution. To clarify the origin and evolution of the
cerebellar circuit, we investigated the developmental mechanism of spinocerebellar tract in the
lamprey, a primitive species of vertebrate. Then, we revealed that the spinocerebellar tract passes
through the point breaking off the transcript of Slit2, a repulsive axon guidance molecule. The same
pattern was observed in mouse and frog. In addition, functional inhibition of Slit2 in the frog
embryo induced the abnormal projection of spinocerebellar tract. These data suggest that Slit2
dependent pathfinding of spinocerebellar axons is conserved through the vertebrate evolution and
acts as a basic system for the cerebellar neural connections.

AT IR FERR
(BAHAL : 1Y)
RS [ 12eE 2 o &t
2009 4 1, 800, 000 540, 000 2, 340, 000
2010 4F 1, 700, 000 510, 000 2,210, 000
FEE
&t 3,500, 000 1, 050, 000 4, 550, 000

W B - AR A - PRI
B oS8 - B : EWEY - BAEADT
F—U— b RO - PRREEFSTERK - MR T A Z 2 A - BEGHH

1. WFFEBHAE S MDY 5 D LI TCEETHAICHLED D
MW ORRIZZREMEICEATRBY . £ T, INE TR RSN T I R oz,
OIS E CH MR R L T8I E AN R B R (MHB) ORI

ZHALL TV D, MR OBEREHNL TdH 5 #f AU, EBEEERE ORI/ T o R R O il ]
T8 (B B D3 AL DA T E D & 512 L THESi D, YV AT IR EH OO /NMITR
SHL, TEREDIERE L OO W T E oD & B FETH Y, FHE/IMES 722 & 0 B2 225 i




MEDRNRBND, —J, ANEOF TR
BN Ay U 7= skeg f i, /IR e/
s AT BTp & 38 Lo/ Mk E RS (K1),
Z D Z 0B/ R R IE, FHEBN) DA
{EDOWIE T RIS EEZ2 BN 5,
Z D X DTSR T 7R 75 B A R T A
B DWW TR A TIN5 2 &3,
FHEEN W D FR R [E] 18 N B A S A Bl R A B
fifd 5 L CRERET MR D EEZ T,

FaE L fo VB2 R &

I E e —
SR A
BRI (—“-’-‘—H —
| - YX mERE  BARE
o) £8R
\ - Clalt
LT LT —
B 1 FEnORHE S
N
2. BHEOHEY

AAFFE I, M BED SRTE S v/ Mt
R B DOREIRA IR A 71 = X LD fRA %
HIEL., YV A UTFFITBWTEDORR LN

A2 /IS O FE AERERS 2 b LTz, ET2,

T OFEEBMICOVWTHIOBE TS LA
FHNSHRAT U, FEBRIE AL FIEE VT
REFRAT 23 T2,

3. WHED L

(1) VY AU FXORAMFEIZIVTHH/
M 2 AL T % 72 IROREEE AT
FANTUEEALRL, Fio, Fh/NKE &
[FIRFIZHHER A & 2 255 F DB T-FBIN

H—r&insitung 7)) XA =2 312 T
ARAL L, BB MM O BT TICEIR T B il
T OBWBE R,

(2) (V) THE SN BIEIZOWT, FANE
THAERDFENT 21TV, F OFRR AT ok
HEDBH OFE T HRAF S =B HEE W I JhiE
DOHLOD, TEHHOEICEAG DL D),
PRI A SN R L 7=,

(3) Q) THABIED RN S AT\ T IO
T, 77U 0 AH )L 8 I T EMeE
WEERICEL T 4V )4 Y TEFEAL, HHE
PR U 72 BROFBE/ MM O AT N2 — 2 %
M L7=,

4. WFFERE

1) ¥YYATFEEA~ADTF A T UEAI
L0 B ORI EITT DR
MHB 1% /7 Ol CAE T S k7 % Al b T

& (K 2A KEH) . (BRI D ZDFH/N
M THD EREINT-, 7. in situ o
TIVEA Y=g kDB TR
— DT L0 . RORYERNR T A X A Gy
T 5 Slit2 DFEBLD MHB 14 5 O35 Th 5
W L Tl 0 | FHE/ MR IXE ORI A

A

B
g LU

Slit2
B2 7Y AT FRRICE I BRI DET/NE— L
BhERA 1 4 AEFSIit2FEER (4 — > OREFRME

FTOHRTDEDITEEL TWD Z &R
shiz (2B,

(2) T AU F X THEINT-FR/ NN D
AT/ NH — b Slit2 IR T ORB K —
OBFMRENFHOE THERFIN TN D NE
I RETT D720, WD~ T R LD
T7UHYATT)VDORTHENTZ1To72, +
DOFEF, BADEE T HHFRE/IMIR L Slit2 DI
RAAL L EBITRNVOLETLTND I &N
O o72 (X 3),

Slit2

¥Rl VRid B

HAITIVEFE

TUAfRBE11H

3 BOMIC B 2R/ REE & Siit2 BIR/ A2 — 2 OERE
(3) SIit2 DRI <K — > IR MUES O 1T

ICHERERIICE B A 52 TWDH DM E I g
WL B720, 77U B A HTURIZ Slit2



EATHY A TEFEALE (K4A), £
DOFEF. IEF 2B/ MM X MHB %5 01
ANZ Iy TEERMNIH —T LR L&
T HDITHKE L, Slit2 ZHEREMLE L 72551121,
MHB (2722 L CAalZ FmEsia L, 25 fh
ETA5ZBHALMNCR- (K4B), Z D
Z EMD Sit2 13 RENIKE O AT A HERERY
(ZHIEH LTV D 2 &R ST,

BE/NE VBRI R
( FERAEEIER) I
BILT AU /A TEAN

T

ao

AY

n : B RS

H

ol

o

@ B RS
14 : Sit2 DHAEIAEIC & 5986 UBRETS ) (2 — > DML

(4 77V A RAHTIVOEE - FIHATE
O EEFIZIC BT Slit2 OB R

e (K5A), —H. YV AU FTXDO%MN
TIE, EHEARREEEZ T Slit2 OFEELITHE
LI, BEmARRIEENE T OB
BENehrolz (K5B), ZDZ &b,

EHIEAPROEEIEZ T Slit2 ORI OE
DR TIRINZESG SN B2 BRD,

= A

H

E )

*

™

& ST

n EESEEY
B

W

+

S Iy

A

=

,F..
Slit2 MR

[ mmmesas ||

<~ U AT, EmMRESE CHRBET S
Slit2 A ERZ AR OB & 2 42 = &
DEIHAIVTWD N, EREELS OFHEE Y
WIIEEDNFEE LR, T72bb, SOE
OEALDILFE THIZNM S AT BTKERE DM
MENTZEE, T BFE L T 7B AR
EENZO Slit2 BEISMEBEO T > K~
— 7 L USRI SN D,

(5G) F & FHEEMW O/ INIT, @
D BT TITHENL L T2 Slit2 D38 E,
WRE—URH Y OB TIIHERE M 7
E OBl 72 A5BHE S T TR ST
DIEA 9, ZD%, FANFEO R CT/MKE
BRI/ INM Y AT LM S i, B
EOEENE S Slit2 DRBAES LT-, &5
IZF D% S, BEPERITHE 2 72 AR R A
MENDIEFET, ThDH TR T A X
VALY A DI — o F ZIRENSHI L
TR HARRREI R 3 HE i S, BIERL O D
I E L CRERLTERZEEZLND
(K6),

R 6 FEDMORKHEICSITS
Slit2 OEFR & EOEE

EREPEE i

— R REE
M : s

+ i ODR L
- REMEETED Si2 &
gt oloted Tl w2t

+ 4|\ EE W DB L
» Wi AT LOBEIL
- IR T Siit2 5 RR

« /RIS T S BN AT
+ Slit2 MFER/ N2 — AKFRE
i\ OEIT A H = AL AR

it R

5. E7pFEFGmE
(WFFeEA . WHIEo R e O DT T2 1
(=S I)

(deREam ) (B4 1)

(1) Masahumi Kawaguchi*, Yuki Sugahara*,
Tomoe Watanabe, Kouta Irie, Minoru Ishida,
Daisuke Kurokawa, Shin-Ichi Kitamura, Hiromi
Takata, Itsuki C. Handoh, Kei Nakayama,
Yasunori Murakami (2012) Nervous system
disruption  and  concomitant  behavioral
abnormality in early hatched pufferfish larvae
exposed to heavy oil. Environ. Sci. Pollut. Res.
In press (*: equal contribute), A i A ¥




(2) Kouta Irie*, Masahumi Kawaguchi*, Kaori
Mizuno, Jun-Young Song, Kei Nakayama, Shin-
Ichi Kitamura, Yasunori Murakami (2011) Effect
of heavy oil on the development of the nervous
system of floating and sinking teleost eggs.
Mar. Pollut. Bull. 63, 297-302 (*: equal
contribute), FHAH Y

(3) Masahumi Kawaguchi*, Jun-Young Song*,
Kouta lIrie, Yasunori Murakami, Kei Nakayama,
Shin-Ichi Kitamura (2011) Disruption of Sema3A
expression causes abnormal neural projection in
heavy oil exposed Japanese flounder larvae. Mar.
Pollut. Bull. 63, 356-361 (*: equal contribute),
HHHY

(4) Ryosuke Kaneko, Masahumi Kawaguchi,
Tomoko Toyama, Yusuke Taguchi, Takeshi Yagi
(2009) Expression levels of Protocadherin-a
transcripts are decreased by nonsense-mediated
mMRNA decay with frameshift mutations and by
high DNA methylation in their promoter regions.
Gene 430, 86-94, # A Y

(&) G2214)
(1) JECRpsl TR HEB I 51 D /e (]
HoHEL) 5 82 Bl H AEMARFER (JB)I),
201149 A 22 H, RAZ —F&K

(2) Masahumi Kawaguchi “Evolution of develop-
mental plan for peripheral nervous system in
amniote trunk region” %5 34 [a] H At Rl A2

2 (Biik), 2011429 H 16 H, Sl HEAFEE

(3) Masahumi Kawaguchi “Effect of heavy oil
exposure during embryogenesis of the nervous
system and behavior” International Symposium
on Advanced Studies by Young Scientists on
Environmental Science and Ecotoxicology
(Matsuyama, Japan), 2011458 A 5 H, J&iEN
{#, Best Oral Award 2§

(4) JIEFEEE THRHEENIC 61T 2 /i ]
O B T HEEERE ¥ —&
I — (FH), 201146 A 9 H, B A

(5) Masahumi Kawaguchi “Modified develop-
mental plan of peripheral nervous system in
turtles” %5 88 [m] H ARAPRER RS [ 5 116
8] HARMRR P - REPNES SRR
BYURT UL T AR IOEO
FE WA 2> & FL 2 C & 7o PR 1 B T K
(H1E), 2011 4 3 A 28 H, HEEBFFOIR

(6) JIIEREsE TARHEEN ) DA R DL 2
4 [a] EvoDevo HH- D% (BRAY), 2010 4F 11 H
27 B, BFFOE

(7) Masahumi Kawaguchi “Development of the
peripheral nervous system in turtles; with
reference to the evolution of the vertebrate trunk
region” Neuro2010 (47), 20104-9 A 2 H, %
B O SEIE R

(8) Masahumi Kawaguchi “Developmental plan
of the peripheral nervous system in the turtle
trunk region” EuroEvoDevo 2010 Conference
(Paris, France), 20104F7 A 8 H, R A ¥ —%FkK

9) N EfEs T AMREERIC I 1T D Pk [a]
TERHSMEOfENT ) 56 43 Bl A AF A A 5
HF2 (5UER), 201046 H 21 H, R A X —3FkK

(10) Masahumi Kawaguchi “Effects of heavy oil
in the developing nervous system of Japanese
flounder” 6" International Conference on Marine
Pollution and Ecotoxicology (Hong Kong SAR,
China), 2010 4= 6 H 2 H, JE5E QHAR#

(A1) JHEEsE T AR RIS 31T 2 ik el
T RS OMFNT | 55 32 [B] B APPRERL 2 4F
2 (%HR), 2009429 A 17 H, R AKX —FE

(¥EF) GF34)

(1) Interdisciplinary Studies on Environmental
Chemistry Vol.6 “Advanced Environmental
Studies by Young Scientists” (2012) Edited by:
Masahumi Kawaguchi, Kentaro Misaki, Hiroyuki
Sato, Taichi Yokokawa, Takaaki Itai, Tue M.
Nguyen, Jun Ono, Shinsuke Tanabe. Global COE
Program, Ehime University. TERRAPUB HiAii,
A= R 470 X—

(2) Masahumi Kawaguchi, Junya Shibata, Ryota
Kawanishi, Atsushi Sogabe, Torao Kawanaka,
Koji Matsumoto, Koji Omori, Yasunori
Murakami (2012) Establishment of the protocol
for developmental analysis and observation of
embryogenesis and axonogenesis in a freshwater
goby, Rhinogobius flumineus. In: Inter-
disciplinary Studies on Environmental Chemistry
\Vol.6 “Advanced Environmental Studies by
Young Scientists” TERRAPUB Hifift, pp. 41-48,
HHA Y

(3) Takako Noguchi, Takaaki Itai, Masahumi
Kawaguchi, Shin Takahashi, Shinsuke Tanabe
(2012) Applicability of human hair as a
bioindicator for trace elements exposure. In:
Interdisciplinary ~ Studies on Environmental
Chemistry Vol.6 “Advanced Environmental
Studies by Young Scientists” TERRAPUB i iit,
pp. 73-77, EHAE D

6. WFIERER



(1) FgefRsE
JIIE fF52 (KAWAGUCHI MASAHUMI)
TIRRT - InFERER I ¥ —
71 —/s3)L COE W52 B
WFoe# %5 - 30513056




