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Abstract

The neural stem/precursor cells (NSCs) reside in the adult ventricular-
subventricular zone (V-SVZ), and contribute to adult neurogenesis and
gliogenesis; however, the mechanisms regulating NSC phenotype and
functions remain to be elucidated. In the present study, we uncovered roles for
PDGFRa. in adult NSCs isolated from the V-SVZ. This was achieved through
Pdgfra inactivation using a ubiquitous promoter-driven, tamoxifen-inducible
Cre recombinase. Cultured adult V-SVZ-derived NSCs largely depended on
PDGFRa. for their self-renewal, migration, and differentiation towards
oligodendrocyte-lineage cells and neurons. Formation of the neurosphere by
V-SVZ-derived NSCs was eliminated upon Pdgfra inactivation in adult mice,
with its subsequent regeneration attributed to the repopulation of Pdgfra-
expressing NSCs. These repopulated NSCs allografted into adult mouse
striatum demonstrated enhanced survival and multipotency when compared to
control NSCs from Pdgfra-preserving mice. Pdgfra inactivation-induced
depletion and subsequent regeneration of NSC activities in the V-SVZ was
associated with upregulated Nestin and altered mitotic activities that were
hallmarks of activated NSCs. The implication of PDGFRa in the control of

NSCs may be exploited in regenerative medicine.



[(FAEEOMRDOEE]

[1ZC®ic]

R =AM BE I AFAE T DI N7 (V-SVZ) (A3 24l ha (NSC) (X Rk BN IZ 35 1T 2 4f
AR 27U TR OFAICE S L, BEMOBASCERICELZR ATREEAHIFFENA TV D
NSCOFIEHICITAE 2 R T O G2 REN TV D DNHIEEE O II A+ Th b, B
EOSATHIEIC L0 /R R FR N 1Bz 254K (PDGFRB) 23552 S AL7ZNSCO A AF R b IZ B
Bz emnmrahTnwsd, —F, M/hRBREIERK o 251K (PDGFRa) 1%, FEIL L K
TN o> i 2% 6 B B wiT BE AR A (OPC) i 2 T Bk 9~ 2 s 2 62 B i oD A i 384 i <0 2B A7 12
MR EEE R L TnWDH, & HIZ, PDGFRalFEk % il D~ — I —CREsEHI K - & L TH
HE R EE Z LT LTV ANSCO HERE il #1112 35 1) 2 PDGFRaD & ENX AH TH D, £ T
Nguyen Van De 1. NSCO HERE I 12 35 1T 2 PDGFRo D A 5% W & 7323 5 72 . Tamoxifen (TM)
BT LY Pdefraigfn+% /7 v 27 7 7 b L CNeurospherelE e TH LN HFE A D/NT X —
2 —Z RN LTz, S BHIT, NSCOIRFER AR EBRIT K 2 Mk 2 i L 7z,

[ k]

PDGFRoFEFLIN I 2 84 A 7= 8 Pdgfra’’’ox <7 2 (Flox w7 R) &G MICTMEEIC &
D iE Mk & L 5 Cre recombinase % ¥ H 4 % CAGG-CreER ~ 7 A zs_» 2 L
CAGG=CreER; Pdgfra™"'* < 7 2 (CAGG-Flox = A) ZAEH L7z, D THFACAGC-Flox~
T A DOV-SVZIZ B K3 5 Ml iE & 55 2% LNeurosphereﬁﬁﬁl‘z%Eﬁ% L7z, ZHSEEMIBICTNE 5
L CPdgfraé Bl Z il L, NeurospherefZpkAE. M L#F EFEBRIZH I 2z ERE, 25 QI
T 22 JE A0 ffEPf%inH@kiU%MMHﬂH@«@ TMbEE & 7=, F72CAGG-Flox '\717% (ZTM%
BOBE LTI PdefraD3 B2 MEl Liz~w 2 (iKO~w W R) 25, [F#EE T HBmE
BT HERFAYIZV-SVZ H KA id 2 £ B L CTNeurospherefE iKBE & fifHT L 72, & HIZiKO = 7 AT H
ST HV-SVZHila 2 V7= A FES R E B 4 5 L C 2D ONSCE L CTOREEEZ 3l L 7=,

(5% ]

1) 2% LIENSC~DTMER 513 %h 3R X < Pdefra O3B ZMEI L=, 5 D Pdgfraf B

ﬂ%'Jéz”wLNSCT IZNeurospherefZ k. 3 X OV LFHEEIZ & & 72 O Al R iE & 2N B ISl S v 7,
V2 22 KL B R B s 2 OVA AR B~ oD A3 AL TR BE S IS B & A 72 A 2R IB AR ~ D 3 (b 1X 1

jJuLto

2) iKO ~ 7 A CIETMH G E % 12 13203 K < I OPDGFRoJE B NI S /=28, 1~2BM D%

\Z IXPDGFRafG M OPCS B L 7=, Z 4L B IC W AT L CV-SVZ D BEFEIE P 23 TM#E G- 1B 72 12 3D L 7= %

W2 L7z, [BIE & RIREICIE ML S IVTENSCOFEIE Th HNestinAFEEBL L 72,

3) iKO ~ 7 2 DV-SVZIZ k3 % M DO Neurosphere JEALIZTME 5B % 121X IEIE 5222

SelLi, AEEDI~2B B D% DiKO-~ 7 Z 54y B L 7-V-SVZHl i T iNeurosphereﬁ,ﬁmc.;

O 22 il Bl e & i ~ D 43 b 23 2 M ke IZ BIE L7z, 240 6 O B ILTMER 5-1% 12

BA LIz Pdefraw 59 HDNSCIZ K W FE S 7=, V-SVZH KM AT IZ X D NeurospherefZ i 1% V-SVZ

ORI IE M 2 )Ck 4%, BLEN S V-SVZIZ I 1] HNSCO a] ¥ M (ZPDGFRaS B 545 = &

DS oT,

4) FIFERBAE FZER CTlx, iK0O ~ 7 2 CTM#E G5 O 28 M #2018 L 72NSCiEX. Flox ~ 7 AH kK

NSCIZbbl: U TR IR CAT ., MBI, MEMas L OERBMBE~O MO NTiILD

DILE LT, 70, iK0O v U A T2 EM#ZIZEIE LZNSCEZ, MEZ# G L 1LEM % OIK0 v v



CBET D LRELEBMB~DOMENSHICEECHFEINTL, UENDbEFE L Ex
I\HLl@ﬁ(/J‘f)ﬁ (CHZEE B~ D EFE RN H 5 Z ENHL NIRRT,

[#afE]

AKHBFZE T Nguyen Van DeB X, 1) 5538 T CPdgfra@in IR E OME 238 L /- % I Neurosphere
TR A fBHT L. REMIC 31T D i (NSC) o H O, W, I X O 22 B i &

R~ D b A3 BEEMRIZ BT 2 PDCFRaFEHUCK G L TWH Z L 2O TH L MIZ LT,
2) [FIARZ Pdefrai@in R B2 AR CTHIH Lz~ 206 8B L 72NSCD Neurospherel fi% % fi#
Hr U 72 328 T X, PDGFRoFE Bl X Pdgfraiiin R BIINH OFF BEZ ITIZIFHEL L, Wik EE L,

F7-. 24T L CTNeurospherefZ il 3 s TR BLINHIE % ICVH L L, D\ CPdgfraz 3& B
T OO FAEICEKFEL THEE L2 &2 BNSCO FAE - #9581 ICPDGFRaS Bl 5 % = & % 1

%75> T L7, 3) B ER ClX., Pdefraifsc 73 B 2 AR T —\MEICE R S E 2% ICH A L7NSC

IR VR BTEME RN RO b, - Pdefragin FORBEZMHE Lz MINMICH %

tﬂ@fﬂﬂ@«@ MezFHETHERNRO 57z, LU 5 PDEFRaA B EIM ONSCIZ 33 1T 5 By 5l
s AL OMRERIENCE 5 L TW A Z ERHAL IR Y MBREAICHEES T L AREEN R I

7=

PL E72>& | PDGFRa 238538 L7 V-SVZO @il Fs A OMERE A HIHI L TWDH Z & 29 TH L 2T
L7 RIEHHMER S Y . & 512 PDGFRaAFAMNIC I 1T 2 M= T H ONSCIEMEICEE 5T 56 2 & %
B O 22 L7z 50, NSCIEMEIR T2 D ZBALICE 532 2 L 2 F 8T 2 L EFICBIT 571
EEELEWEMENTZ, 51T, HAELAENSCIZHEWEMBE L CoMER RSN
EIEYEMIEOFAERIZIEH TE DA REESARE I, BRI EE D MGG I,

PEX OV AREZIARmX 2L (EF) OFMISTHoET D &L,



