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Dorsal spinal cord inhibits oligodendrocyte

development
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Oligodendrocytes are the myelinating cells of the rodent central nervous system. In the
mouse spinal cord, oligodendrocytes are generated from strictly restricted regions of the ventral
ventricular zone. To investigate how they originate from these specific regions, he established an
explant culture system of embryonic days 12 (F12) mouse cervical spinal cord and hindbrain, named
flat whole-mount preparation. Alpha subunit of the receptor for platelet derived growth factor
(PDGFR «) mRNA-expressing cells, which are the major progenitors of oligodendrocytes in the spinal
cord, were first detected in the ventral half of the explant near the ventral midline of the cervical
spinal cord, and subsequently distributed dorsally. When he cultured the ventral and dorsal cord
separately, a robust increase in the number of PDGFR « positive cells was observed in the ventral
fragment of the cervical spinal cord. The number of proliferating cells, mainly Musashi positive
neuroepithelial cells increased in the ventral fragment, suggesting that factors from the dorsal spinal
cord inhibit a step switching the cells from proliferating stage to differentiating stage. The increase in
numbers of immature and mature oligodendrocytes in the ventral fragment suggests that these
factors also inhibit oligodendrocyte maturation. Bone morphogenetic protein 4 (BMP4), a strong
candidate for this factor, which is secreted from the dorsal spinal cord, did not affect oligodendrocyte
development. Previous studies demonstrated that signals from notochord and the ventral spinal cord,
such as sonic hedgehog and neuregulin, promote the ventral region specific development of
oligodendrocytes. His present study showed that the dorsal spinal cord negatively regulate
oligodendrocyte development. These results, in conjunction with the previous studies, indicate that
glial cell development is regulated along the dorso-ventral axis similarly to the dorso-ventral

organization of spinal cord neurons.
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X DEEMROEE

BzekoBA (oligodendrocyte) 13, SRMHEERIZBWLTEE (myelin) 2T 527 THIEETH %,
FPARAER DRAERBIZE W T, fEK oligodendrocyte &, HLBVREHIIRENS EEX SN T
L L, B, I7 AOFRIZEWTUE, 25 ORIg R ORI B3R T 5 O & IZITFEIRENITE
B CIRE S Nz BEREER D BSR4 2505, oligodendrocyte RAifEFAZ~ — 4 — PDGFRa) ZFHT S
T THBN Iz To, Z O O IIHEES ML RET DTS ON TS A, T DM
RV P E S AR O R FENE AR e & & FIRE, ARSI 7 > THERAIC RA R BRE L E
NTW3, INnsOMEEROREE. B, FlenTnr58kd 5 v 7 IVREFIC & » TEEIC D
Y hE—-LENTVWBEEZ BN TS, INHDORTOFIZIL, BERID notochord <= floor plate & V45>
WEn 3 Shh o X5z, BEREROFEHEORE S FHFET 5 & & 12, oligodendrocyte D HLDERTE
LIS L TWBEELNTWELDAH S, Lh Lxssb, oligodendrocyte DFA B 5 RIET D
FAZ OV, BEETE<<ALN T\ -7,

B, oligodendrocyte DFAEIZBIHL A EHEFIZ OWTHRET 2720, JaE 1 2HDOT Y R LDHE
BB IUBRABMEERD H L. POEOEHITTE LEZIZ Liz0b, MERETIZ U CHE L TREY
5\ (Flat whole-mount preparation) fHEHEZER (explant) T L7z, PDGFR a @ mRNA %
FH4 5 oligodendrocyte BIBRAHATIZ, explant 1233\ T F 3 ERAIF ORI OBEEART TR EN. £
DDOBEENIHFE LTz, explant OIEHERE TRERE TN, A7 IZEEE L& 2 5, HEERETIX
PDGFR o BEMEARRE IR L7\ a > b O — VIZHA_E 1 6 f5 & BEE 1280 L7z, pre-myelinating
oligodendrocyte < —H —Tdh 5 04 OREHARRERE oligodendrocyte W< —4—TdH 5 O1 DS
LI U 7=58, O4 [BHS IR OEIMR N 4512 & & F - 70z L, Ol IEMEMlaoBnRZ ofFETH -
Tro FTz. FOMbrsiE RS (neuroepithelial cell) < — A4 —T3H % Musashi DFEHARE L FERERE
FREECHM L TW=Diznt L, A< —H — T2 MAP-2 oEMim3Ed LT\, PDGFR
o BRI O S HER A B DETFIZ £ 5 Z &, EERETE B0 explant OFRERE L THEET 5 &
A &N 5 2 ¥ TSI EN =, TN O DERIE. BRESH 5 DETHY, neuroepithelial cell 2~ &5
AR~ DML EET 5 —F5, oligodendrocyte RIBRFHAZ~DMLEHIHI L, & 512 oligodendrocyte @
AL LI L CWBHEEN A TRET 5, 2D LD 2RTOE/RE L CRHEE» oS, BERE

RO ERIRET B Z L AMHSEN TV 5 BMP4 28 % Sniz7z, BMP4 450 BMP4 OEFR%E
$ % Noggin OIS explant 1239 2EAZMRET L1225, BELELIEED SNz -7,

AERTCTI, oligodendrocyte DFAEIZETH 2 HRIRFIZ DWW TEREE TIXRES R - 7L DD, KEE.
B 0 530S N B IR DR TSI BHILTV = DI Ly 90 TN B3 S DR T 0
EERTRLIZ2E, RELESEETHIEROLND, -1, FHERLE LTSS LVRAET
HDEFEEREELIIBVWTELEE - THE L,

AT B 2 2RI B OB ES B OMIZEEE I DWW T DEBEAIZ L 5 OERMET - 7R L
TNOHIRESIENB LN, FAIFEIZAE D LWERRE FEEE L TN\ 5 L HEEN T w3 o
DRTVHRETEINTED. Tz, TORBEDELEME, BUC a2 EEEE L 7 5 L
TEBSSIZRFEERTH Y., FEHLTDRLDTH D HE Lz, Bk, RAMTHET LA EREY
BIZRABKBIEL TWD I EPEFEEERER B THEIN
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