P (BRI E)
¥R ER
FANFEEDHMN

FAMRSDOEMSE

% fif % X B

mXBEEER

B oK #E %

ft ()

B K FREET025

Y1 54 3HA24H

EaRETR AR ER
SEALRRIGE 4 455 1 THRLH

Wnt Signaling Controls the Timing bf Oligodendrocyte

Differentiation in the Spinal Cord
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Oligodendrocytes are the myelin-forming cells in the central nervous system. Although it is commonly accepted
that oligodendrocytes are derived from the ventral neuroepithelial cells in response to Sonic Hedgehog signals,
Wada et al. previously reported that multiple steps of oligodendrocyte development were inhibited by some factors
secreted from the dorsal spinal cord. Thus the finely tuned balance of regulatory signals from both ventral and
dorsal regions could strictly control oligodendrocyte development in the spinal cord. Wada et al. had examined the
activity of BMP4, a typical BMP derived from the dorsal neural tube, on oligodendrocyte development in the
spinal cord. However, BMP4 did not affect the number of 04" oligodendrocytes in our culture system of the flat
whole-mount preparation. As a first step to identify this inhibitory factor, he examined the developmental change
of dorsal inhibitory activity and compared that with the expression profile of candidate genes. Developmental
profile of Wnt-1 and -3a gene expression showed significant correlation with the developmental changes in the
dorsal inhibitory activity. Thus, he focused on Wnt-1 and -3a as the candidates for the dorsal inhibitory factor.
Treatment of explant culture or dissociation culture of embryonic ventral spinal cord with Wnt-3a resulted in the
inhibition of a maturational step from oligodendrocyte progenitors into O4* immature oligodendrocytes.
Misexpression of LEF-1/B-catenin complex, a downstream effecter of canonical Wnt/B-catenin pathway, inhibited
the maturation of CG4 oligodendrocyte progenitor cell line into oligodendrocyte-like cells, suggesting that Wnt
directly inhibited oligodendrocyte maturation through LEF-1/B-catenin signaling. To test whether Wnt-1 and -3a
play important roles in oligodendrocyte development in vivo, he analyzed oligodendrocyte development in the
Wht-1 or -3a single knockout mice. He did not detect any differences in 04" cells between Wnt-3a (-/-) or Wnt-1 (-
/-) mice and their wild-type littermate mice. Since Wni-1 and -3a were proposed to share a common receptor and
showed a similar expression profile, Wnt-1 and -3a could compensate each other for the function. Addition of
recombinant mouse frizzled-8/Fc chimera, a secreted Wnt antagonist, increased the 04" cell number and expanded
the 04" cell distribution in the flat whole-mount preparation. These results indicate that endogenous Wnt proteins
including dorsal Wnt-1 and —3a control the oligodendrocyte differentiation and distribution. This study suggests
‘that Whnts control a timing of oligodendrocyte maturation and may regulate the dorsal distribution of
oligodendrocytes.

— 276 —



RMXOEEFEROES

AV IFrRadA b (REEBMR) XPREMRRCBIT2I Y UHERMERTH
B, AVIFr RFad A4 MIBEBIZB W T, sonic hedgehog ¥ 7 iC & - THERI O 4
BERMBAOEALTLBZERMONTWE, RIE, FHEOHMBEE (flat whole-
mount preparation, FWMP) ZFAWEFIHE L ORI L > T, FRLOA Y IF o FaP A
FOBESEMETAMOPOERFPREENTVDZEIALNICENTZ, AHFRET
BZORERFERETAHILEZENE LTUTOERET -7, £9,. U XD FWMP AW
THRAEL1I1BE2D14HBOFBEROMBIRFOEREEZLLRLELEZA, BAEL1 1 HTHR
LIEMEAEC, 1 2B TIREIB L, 1 3-148TIRFLALHBIESEARESh ) -T2,
FITHBENCRBLTERATIERFICOVWT, BE1 182514 B0RAL(E
FARILEZA Int-1 BE O Wnt-3a BREFRZOMBEIERFOFEMEE I UERBERFZ—
ERTZLEBALPE e oTc, KRIC Wnt-3a ZH T 5 L cell O3 EiE % FWMP R RERIFF
BOMRERMRICEALLELZA, AV IF v Fudg FIBHENSKRORT v 7T
H5D 04 BHMB~ORBBEEMET A B2, £ 2 OMEIERIT Wnt & F D
35 ECD8 R Wnt VT NVOZREBET D DRk-1ICko THESNZ, EbICAY IF
Fad 1 AR OMEE %> C64 MRERIZ Wnt ¥ 7 F /L FilDPB-catenin  pathway
ZIEMALT D Lef-1/ P-catenin ZEEBFEARIVEEAIEEL LA, 04BHAY 7
yFaYg h~OBABRIMESh, TNOOREDL Wnt B4 Y 257 FadA baieE
M E#EER L TB~catenin  pathway 2N L THRAZIHE L TWD T E NI N,
EHI. Wnt IR T ABEEEREZE D frizzled-8/Fc F A S 2 FWMPIZEA L EZ A, 04
BEA Y IF Fad s hOBENBEOSFREEOIERNRBD b i,

UEoRRIZF., ~UvARAHOFHMICBWT, AV IF Fat a4 FoREESE I
TORFOEEKZNOTCHEEL., DLHEOA I =X LZHEICEALEZLOTHY . X
EERBREVWEZBZOND, ELINO0OERIT, BERENEAOBRLBEES I UORENR
BRIZESVWTITDOATWS LABDOLND, - TEEBESELBE—HTARIBELDOF
PFHLELTHELVYWLEDOTHD EHELE,
FMNRILOABRDERRBIVEEZEBAA OB TOHERGE ¥ fTom, BERIT L
EFELSTBD, RKEGHIRLTWHLOTho, £, BEEFREEOEMIZH LT, B
CITo> e ZROBRRLHEESHICBITOIMAZEEZMBIIEEZL, BRZOWVWTHIEFIC
BRERERE R L, £, ZOFEMNBIAPHERTONYRLTVWEETEMI LTS Z &
No, BENBRFTHDHEEBZLONTZ, o T, BFEZBL2BRIVHBFHRIRMNES
WHIELWEARH D EHELE,
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