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WE BB RTHITERT A58 BT RT A 20 M (hOPCs) 3B AL RE 1 1 52 ST bS] . ik RIS FRIR R v AR 1 22
S B3I 21%0.4H CF T IR ) \5%0.4H K 2%0.4H o 38 17 Transwell 35 28 A I hOPCs 78 % % (21%0.) .5%0 .
2%O0. 55 1F T LR BE I 5 BT RT-qPCR 75 S 2000 15 30 =2 At 40 77 A A6 00 it 420378 3 IR - 1o (HTF - 1a) B AR I F 32 {4 4
(CXCR4) % B VR ER (9 3352810 85 G AE W5 B2 r S B A C 1) KEGG 3 5, BRI AN [A) Sk B2 X hOPCs iR #% fig ) 5%
Wi S T REALH] . B5R 5%02H1 2% 0.7 FE AAR A AL BS REAE F hOPCs IR AMERS , H. 29%0 4% BE T (1 2 5845 11 0 At 2
(P<0.001) , fLEAEFEJT hOPCs 4 HIF-1o.F1 CXCR4 % mRNA 357K F- X THE (P<0. 001) o 5 5%0.4 JEAR L , 2% 0,34 & K 41l
Jifd CXCR4 3K W 75 (P<0. 000 1) . WK /R, KA BES CXCR4A kAN (P<0. 01) , H BEH S T (A, Hige k&
— T (P<0. 000 1) o 3 5% S 4 I 20 A7 e B, ARG 48040 BT 3800E PISK-Ake [ T iB i i se o] Sl i . &6 IR b BT
W5 hOPCs (RSN RS RE F1 , ELIZR0N 55 S8 Wk B 2 GudH oG, HoMLHI AT B 5 B/ HIF-10. . CXCR4 5L 235 , B0 T B AH G PI3K-
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R B 28 2% G b Y A0 5% I B A4 48 Coligo-
dendrocyte precursor cells, OPCs) , 2> & & 4346 W Wl
IR 7 58 B i 4 Y (oligodendrocytes , OLs ) , AT JE
BB AR RINBER Z BUS M A R ME S
1L 322 B 52, BURGE 18 S FITARIRE T B SR
OPCs R S P b 35 W 1 /N A 405 AR ZE K T«
(platelet-derived growth factor alpha, PDGF-a) I 5
OPCs 4 FH A7 15 FIIE AL 5 b i ) 0 5 ¢ Jo 4 2 %
sk Al 2 (oligodendrocyte lineage transcription factor
2,0LIG2) 25 OPCs HY T R PRE ML= . OPCs Y
LA RE S 0855 , 1 AR R o 7 VL A 4 AN 2
SO RS IS OB RCR I S HE R R a7
Z 4K 4 chemokine (C-X-C motif) receptor 4, CXCR4 ]
A KF5 OPCs TR RE JT IEAH K . fd i
OPCs FIT RS RE A7 B RN M BE B R I0 T T A B
R4 AT A AR T T A ML R IE RS RE T, W35 0 O
ST A 8] 52 o1 40 A 22 AT A A O RS T
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AE™ o R 404 B N /0 5 Jie S5 1 44 248 2 (human
oligodendrocyte precursor cells, hOPCs) it # BE 71 iY
S S AL 7 1A AE S S WA IE o SR T
AN TR ALV B2 X hOPCs IE RS HE I Y520, I & AT
TETERLE] , 15750 e R S E SR HER

1 #MR57FE

1.1 LK FIRFEM DMEM/FI2 B3 FE .
B27 55 N2 41 jg 5 5% % i 7 . Neurobasal™-AMedium
B GlutaMAX™-1 (€ Gibeo A W) 5 Al 3K
AR  DAPL(E [ Sigma 23 ) ) ; PDGF 1 £8
B AR -3 H i g 9 1 B F (38 [E Pepro Tech
Inc) ; PBS (b 5% Solarbio 23 7] ) ; TRIzol i 7] ( 32
Thermo Fisher Scientific 2] ) ; %aHt A PDGFR-o.. &
P OLIG2 /MR BT A A2BS 9 4i/IN Bl ALexa FLuor
488 '3 ALexa FLuor 488 (UL [E Abcam 2 H] ) 5/
4T A BV421-PDGFR-a( 32 [E BD A H] ) 5 /NPT A
PE-A2B5 (f# [ Miltenyi Biotec 23 7] ) ; /N HL A FITC
-OLIG2 (3 [E Millipore 23 7] ) ; /N HTA PE-CXCR4 .
Human TruStain FeX™ ( 3€ [& Biolegend 23 ] ) ; Tran-
swell /NZE 6 FL M ( 32 [E Corning 23 7] ) ; RNA prep
Pure Cell/Bacteria Kit \DNase (It 5% Tiangen INE]) 35X
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Prime ScriptRT Master Mix , TB Green®Fast qPCR Mix
(HZAR TAKARAAT]) .

1.2 LHMIF BEH TS LR FEA
A ) s A0 FR 46 (H AR SANYO 28 /) ) s =S G934
(Z£ [ Thermo Fisher Scientific 25 ) ; B .0 HL(H A
KUBOTA A #]) ; i 4 M { (32 E BD AR ) ;5 &
AR B R A ROE R 8608 ( H A Olympus
/T ) 3 Chromo 4 Real-TimePCR 5 1 £ 4t ( 35 [ Bio-
Rad A F]) o

1.3 Ak

1.3.1 hOPCs i $ oA %% M4 SChi 525 7
BRSSO &, B 2+ 40 g (human neural
stem cells, hNSCs )55 & hOPCs UEATP 3485 3% . ¥4
hOPCs # S8 2 P, T AN S 1 L6 . i ) Fa s
P& F U 2K I 5L E hOPCs Y T F b 25 4, BD
PDGFR-a #l OLIG2, fiX*& (5%0,.2%0,) fiab 5 ,
B WS A MY AR, T = E PDGFR-a Fil
OLIG2 By is28 4k .

1.3.2 Transwell 5% & X R F] 2% B T hOPCs #9
EHE A HASM NI E P, A hOPCs H k1%
AR, 0 M 53 3 40« 8 A (219%02) \5%0, 4
2%0,41 . 3 M H EARM TR 6 d, TR,
b A IR NG (i e S I e R (3
(5%0,.2%0,) , 5%C0,,37 ‘CHAFT 1555 24 h, #4&
AN A W B AR TR 2EE 92 . FH Accutase filf 5351
THAE 3 4140 , hOPCs K5 37 56 F B 40 A 145, HiUn.
20 it e ol 2] L e N I I 4T 4 3 15 2 1 Y Tran-
swell /NE ) FE N, 2%10°DN L. Fric 4 . # A
21 .5%0,4 2%0,41 , HH B3N EFL. Transwell /s
Y AR 100 L, K % HA hOPCs 13
F& A 500 pl J5 8 /N E A 5%C0,. 37 “CH: 57 4 7
Ho AMMTERTFRA DA RS ] A 24 b IEASH ]2
ST /NG W55 b SRR, FH G A AR S
EITINAS N X A E T OB =t ey = |
49 22 5 F I [ 72 40 B0 10 min, JH PBS BE# /N3
FRE 15T . DAPT Y50 % 20 i A% 44 €2 10 min,
Yo a, 58 1%, FH 26 B B BRI e St . R Im-
age] BAPXTIERS A0 ML iEA T 28 B o0 BT . IR TR
Z/NE TR A AN B (N 1), MR8 4 FL A & 41 i 22
FEC(N2) , FEE— 2P B RS R (VD) . B
TR R (V1)=N1/N2x100% .

1.3.3 AKX mARnE R E AR E T hOPCs 47 &
# (PDGFR-a.,OLIG2) & CXCR4 % 4k #9 T AL 1%
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I o6 ER 1 3 AH A0 M43 T A B, A A 02 2
T T B AR R D 5%10°1,2 000 r/min B
05 min, 74357 IR IR AT, B MAS L
Human TruStain FeX™Fe 52 4K FH W7 7 ( 52 5 .
422302) , ZF IR FE 10 min, B EOSE Mo [x}
HOAMEQ.Q®.@.®. . @MOE A S L
BV421 Mouse IgG2a, k Isotype Control.5 pl. BV421-
PDGFR-a.5 pl. Mouse IgG2b Kapa Light Chain Iso-
type Control, 10 pl. FITC-OLIG2. 5 pl. PEMouse
IgG2a k Isotype Control FI 10 uL. PE-CXCR4 %53 24t
)5 4 °CHEF 30 min, [ Wash Bufferh 2% i 1k 14 2
W5 EALREI . 1 FlowJo 2044 v10 20 B 5idie
1.3.4 RT-qPCR#& M R B 2K & F CXCR4 Fe Ak A
# § B F (hypoxia inducible factor, HIF)-1o & B %
B E AR (590, . 290, ) 1 40 i 314 1k b 2
J&i » 1 RNA prep Pure Cell/Bacteria Kit #£H{ RNA , i
itk Nanoophotometer® i i3 73 G BE Tl i RNA &
BS54 A 5xPrime Script RTMaster Mix i 5]
B e WYL S V(85 °C L5 5,4 °C .3 ~ 5 min) 3K 15
cDNA, F-PA cDNA W AR 4 TB Green®Fast gPCR
Mix i 71 & £ 17 RT-qPCR SZ 55 , #59] CXCR4 mRNA
IRV, UL GAPDH NS B . S0 SR AR I B
9:95 °C.305,95 °C.5s,60 °C.30 s, 5¢ 40 Mg
Wo HHEGIWIFH T : CXCR4 L5 ¥ K
5'-CTTCTTAACTGGCATTGTGG-3" , N i 51 ¥ K
5'-GTGATGACAAAGAGGAGGTC-3" ; HIF - 1o | ¥iff
519k 5" -CACCACAGGACAGTACAGGAT-3" , T ijif
31 ¥ N 5'-CGTGCTGAATAATACCACTCACA-3" ;
GAPDH 1514/ 5'-TCGACAGTCAGCCGCATCT
TCTTT-3", F #5140 5'-ACCAAATCCGTTGACT
CCGACCTT-3" . H AYHEA Rk f R ] 20 4k
R

1.3.5 FAAFIKEA(2%0,) 4058 55 F AN 5 )
SR AL AN 5 52 BE 14 3 20 hOPCs, Il A 2 % 15 mL
BT U AR T, IX10°N4F |, PBS B0 MR 1
W3 B, BN L mL TRIzol 3R, 2 2R 2)
40 L O O HLW WS 52 AN KB . hOPCs (1)
RNA FEA B T -80 “CORHFE VR A7 , Se ZREAR 2% IR IRR
Gy FE W B 2 B BRA B 58 B mRNA A, $iH
&L RNA J i Fff DNase 7 f£ DNA J& , FH 47 A Oligo
(dT) B R BE & 5 EAZ AR mRNA ;AT W 578
mRNA FTW B R B, LAFTWE 19 mRNA S5 , H
NIRIEBENL S |9 & B —4E cDNA, 2R J5 e il — 5% &
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R A 2R A B A cDNA I 85 4l Ak
§if cDNA 5 216 1 BUEE cDNA FREAT A SR 65 i A
Fe JF I Y 453k L AR S AT B Be RN L
AT PCR Y44 5 ¥4 2 47 19 SC 1% Agilent 2100 Bio-
analyzer 5t & 4% )5 , £ H Tllumina HiSeqTM2500 1§
Hlumina HiSeq X Ten H: AWM F7 40 #E 47 00 5, 7= A=
125 bp 8% 150 bp B X K .
1.3.6 3 FAM BRI TALRATBIH
JE ) e R KA 43 Wi o3 vy bR RR B A W B o R
A PR w58 o a0 e A Y R A e
(raw reads) N fastq W X551 . b 7153 {5 4L
S MY i B reads, 77 2 X raw reads #E1 T —25 9
JEiE i U8 . B Je i ] Trimmomatic £RF 4T BT 2 JF:
R ARG HEA b R AL T R L R N s
I | e 2445 3] 5 i 19 clean reads. R FH hisat2 T
H Bt iE 5 2 1Y clean reads HC X EIZ W Fh i) 2%
SERVA A S HO BN S E, 5 B DY 2 xR
RPAEREA B o
1.3.7 2% AR LA E &6 GO A KEGG 541
i 1 eXpress AR B I% B 485 AR AR h i SR
(protein-coding) [ reads % H , ffil | DESeq(2012) R
package %) estimateSizeFactors pREGH £ E 17 b v
&, I8 nbinomTest R LT3 22 53 LAY P B AN

A
D
500
PDGFR-a-V450-H
400 96.6%
= 300
=
o
&}
200
100
0
10 10" 10° 10° 10

V450-H

Fold Change {ti . Fkiil P<0. 05,2 S8k T 219
e SR SR A AT 25 S i SR AR ) GO FTKEGG & 48
OIMT, AR E 25 50 SR AR RS2 (9 A ) 24 T R
O

1.4 %it=41E  {fiH GraphPad Prism8 JEF Al
SPSS26. 0 Wikt A bt 5% v i) 52 9 B s #E AT 40 . BT
BRI RN N + 5. S E B LR
FHEL R 2R 5 25 50 Ar , P AL 1) 35800 LR R Al ST i
A K . LA P<0. 05 WZESAGI2E X

2 #R

2.1 hOPCsHMIEERIFHULEE hOPCs MK R
(R ol A 53 2, 2 i 522 OB AR A DL = R ol 2 4%
AR, A 2 ] 52 ER R HES (B 1A) o g s e fa
45 I i 78 hOPCs B8 4 PDGFR-a } OLIG2 234 FH
P CE B 1C) , i 40 i AR 45 5 5 75 PDGFR-a Fil
OLIG2 1% FH Pk 2 43 5l iy 96. 6% Fil 96. 7% (
ID.1E),

2.2 SIREXhOPCsiERBEENMZEMm H ALK
T 15 F% hOPCs Y8 % 4 (7. 30£1. 86) % , 5%0,
Tikb #J5 hOPCs 3 4% F 48 =5 %2 (29. 88+1. 95) %,
2%0, Tl 4k B 5 H A B R i — 2P P & (42, 26+
6.91)% , F LA WAL L RS 2 $2 7+ hOPCs 11T

B C
E
400 OLIG2-PE-H
96.7%
300
5
3 200
100
0
10 10' 10° 10° 10*
PE-H

1 hOPCs¥EFLTER %200
Fig. 1 Identification of hOPCs culture X 200

A: Contrast microscopy was used to observe hOPCs morphology under brightfield; B, C: Immunofluorescence staining was used to identify the ex-

pression of PDGFR-a and OLIG2 in hOPCs; D, E: Flow cytometry was used to detect the expression of PDGFR-o and OLIG2 in hOPCs.
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Rt 11, HBE A Sk B vl A1 4 1y 7 7% 2 ] g 42 5t
(E2) . BT WEHMIE R, BRIk 4A (5%0,,
2%0,) A3 24 h )5 , 20 M A AR A B AR 4k (K]
3A-3C) . 5%0, i ik B , PDGFR-a F1 OLIG2 f4 BH
PR35k 95. 8% F197. 7% (& 3D .3E) o 29%0, Tl
AEFE IS, PDGFR-a H1 OLIG2 A FHAE 2R 53 514 94. 3%
F195.1% (B 3F.3G) . (R 5 & A L, bnii Py
PDGFR-a fIlOLIG2 (AT L E 25

2.3 SREX HIF-1% CXCR4 mRNA X85
Mo 3E st RT-qPCR Rz A AR (5%0, #112%0,)
2514 hOPCs "' CXCR4 Fl1 HIF-1ao mRNA &3R8 4k .
RT-qPCR 45 5 BRI A 41500 A4l CXCR4 [ %
IR HE T (P<0. 01) , Fifi %5 480 MR B2 A I AIK , CXCR4 3 [
f) 2% 35 5 B 589 7 (P<0.000 1) . [a] i AIG 48 4
(29%0,) 55 8 A 41 HIF - 1o 35 [H 32 3k W 48 7 (P<
0.000 1), )8 Fifi & 40 MR BE BEAR HIF- 1o HE R A 4 Tt

21%0, 5%0,

By a3 (I 59%0, 40 1 290,40 22 % BG4 X,
LE 4,

2.4 REZH hOPCs ) CXCR4 EH IR IL G
B I A AR A I AS [R) SR B TR hOPCs 36
[l CXCR4 By RIBA . HAH AT CXCR4 SZ 4K FH
PN (14, 57+0. 94)% , 5%0, kb # 24 h 5 , Hi %5k
KT 2 (48.57+1.8)% , ) W AT 3.3
W, 2%0, 80 1 24 h 5, H R BRI 2 (72. 47+
0.83)%, N A& T4 915, 55%0,4 L,
29%0,CXCR4 ik W EHE T, WEIS,

2.5 ARERELIEhOPCSEREREEGOY
BEFNKEGG B X3 A M1 2%0, ¥ i Ab PR Y
hOPCs #4175 s ZH I 7 3 A T30 A7 LU A, 251l 25 5=
SRR IO (E6A) . 455 BRIRAAA 984
Z5IHHE LIH, 6612 53 TIH. A LIRS
Hh LR AR 2 5 A0 LT RS A DG BB, 1 T CXCR4.

2 Transwell LI F R LR

Fig.2 The results of Transwell experiment showing migration ability

P <0.001 vs 21%0, group; #p<0. 001 vs 5%0, group.
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Fig. 3 Comparison of normoxia and hypoxia under brightfield and flow cytometry detection post-hypoxic x 100

A: Normoxygen; B: 5%0,; C: 2%0,; D, E: The expression of biomarkers in hOPCs pretreated with 5%0, hypoxic; F, G: The expression of bio-

markers in hOPCs pretreated with 2%0, hypoxic.

https://www.cnki.net
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5t o ar AE & 2R 73l KEGG 38 3 i 2R 3 A 7w, 7E AR AT
af . e W4 hOPCs (9 oA rh | 2% 5L 3 4R 19 GO T 5
T Y L E A A 5 (18] 6B) L 803 1 A% L A 6% 4 7 5

w

g“ " Al hOPCs [ KF A% 1 IS IBE I 3k . 3 AR 290, 7
ot E JE AR P ET hOPCs HUAR A 22 5 HE [N B 4 19 KEGG 38 it
gl ﬂ %1- 45 285§ PI3K-Akt {5 530 % 45 (5 538 1K .
F} [7 FIIF-1 13 5588 6 . 40 0 1K F — 40 0 DK 22 A A 4
RIS o s . FA UL 25 140 B R R 1 985 A Ras 15 538 5%

E4 ARESEIRET CXCR4F HIF-1o mRNA IR & (E6C).

Fig. 4 The ef{pression of CXCR4 and H‘IF-Ia mRNA 3 'L T_I"L/Q

at different oxygen concentrations

“P<0.01, P < 0.001, P < 0.000 1 vs 21%0, group; #p< hOPCs m‘ L‘,{ Xd‘?ﬁ 1% E/‘J Hrﬁ— Iil E\%ﬂ:ﬁ?;’;ﬁﬁ E/‘J %I‘
0 001 v 3% s o SRR R X BB & L B3R hOPCs 1Y 5T

SEMA3A. COLISAI. IGFBPS. EPHA3. COLIAI, — THESD, SR BAR Ty &, Ui ihas = I
DDIT4 EGLN3 Rl HK2, 7 F Vs by ARIRT R SR S By g m A 9 A e . A
TR K UNCSC I SCG2, R ab s e 7 1Y (RAEUAD B PR DC H A 1) 745 T, L R A A S
TR PR IO . X922 AL GOy B I WA 2 T T SR AN M D R i A 22 AT IR il

PR BE 290 1% ~ 8% 1K AR S0 Jfa 15 5% 1) 8

21%0, 2%0, 5%0, ”
400 400 80r sokok
500 CXCR4-PE |
14.9% CXCR4-PE =
400 300 72.2% 300 CXCR4-PE e 60
- 48.5% @ ol
= =
=300 E 2 8
§ g 200 8 200 o 40
5200 © =
7
100 100 100 £ 20f
0 0 0 0
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 21%0, 5%0, 2%0,
PE-H PE-H PE-H
5 R|AIEST hOPCs FKE CXCR4 RIZHIFM
Fig. 5 The effects of hypoxic treatment on CXCR4 expression on the surface of hOPCs
P <0.001 vs 21%0, group; **P<0. 001 vs 5%0, group.
A Voleano plot:P-value<0.05 & |Log,FC|>1 B ST GO C KEGG
neural crest cell migration involved in PI3K-Akt signaling pathws
Down EEO 05:98 autonomic nervous system development eient m\shi):(l):t\;g)l/
P<0.05:66 -05: cell chemotaxis
30  Log,FC<-1:66 Log,FC<-1:98 cefl chemotais ’
S j(,6 Sig.98 axon guidsnce Axon guidance|hsa04360 Gene number
g .3
cell migration
Ras signaling pathway|hsa04014 .5
© 20 neuron migration
= . 11
= positive regulation of chemotaxis HIF-1 signaling pathway|hsa04066 .
> P value
[ positive regulation of cell migration 0.6
%% 10 response to hypoxia Calcium signaling pathway|hsa04020 0.4
- cell junction 0.2
cell surface Regulation of actin cyﬁgzl;g;eg?g ’
. Signiﬁwm Up actin binding ) .
0 - Significant Down C-X-C chemokine receptor activity Cy[()kl::;;);:;lko‘:‘ch;:gi%?&
-5 0 5 0 2 4 6 01 2 3 4 5
Log, Fold change -Log,, P value Enrichment score

E6 Z=REERREDH
Fig. 6 Differential gene expression analysis
A: Volcano plot showing the expression of differential genes between cells in the hypoxic (2%0,) and normoxia groups; red: upregulated genes;
blue: downregulated genes; labeled genes are associated with cell migration; The y-axis is -Log,, (the corrected value of P value) , and the abscissa is
Log, fold change; B: Differential gene enrichment and migration-related GO functional items compared between hypoxia (2%0,) and normoxibe; C:

KEGG pathway diagram of differential gene enrichment and migration associated with hypoxia (2%0,) and normoxia groups.

hE41M  https://www.cnki.net
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B B L OR B2 B PN 4R0R B R A 7 355 7 A
A AR, FLAR R nT o 200 A 2L 2% B s AR
WM. AT b TR (2% . 5% ) %} hOPCs
TEREBE ST IR, 25 5 I8 7 {1 4 Ak PR o 2 A4
AL OPCs FRIEME A3 T 23k , U3 38 hOPCs i
R BE 1 1 TR B I S 0T A AR 20 AR B b . it
Ak, 29%0, 55 5%0, 545 558 9 4 HE hOPCs i 7% 1Y g
Jio ARAA B O] S A T T AR H
20 1 H AT 5T 25 5 B s ISR 0T R 51 & hOPCs P/ T
HE, AT fg 5 Ak 3 (] AH X A (24 h) A C . An-
tebi et al"" I\ Jhy Ji B[] 0 48 A 3 AT 14 0 40 i 3
PR T S R b BRI 255 [ A0 8 475 . AR IR A AS
JEZANAE T R AR SN W AR 5] & hOPCs P8 1
PRI SRS T 25

HIF 52 AR EE 2 5 40 M3 1 1) il S 43
+, BEAR R W XE B PR Y 3k, i AL HE HIF-1  HIF-
2 HIF-3 55 ARG AL HIF-1o () F 355030,
HIF-1o 7] fig & 2%0, . 5%0, fi AL HLE Hi OPC T /%
RE TR 53 F o 304 % S 2H I 7 Fl RT-qPCR 47
M, R HIF-1o 3035 I, HOCHK 1Y) HK2  EGLN3
CXCR4 W GF 38005 . CXCR4 245 1 41 e i 7% ¢
A5l SDF-1/CXCR4 I 0o 1, S AT B e
TEVIK, FEMZE RGP, CXCRAS 5 THE
JCR B IIEE GERAT R AL B MM A T i AR
i 538 1 CXCR4 Y 2% 35728 1k 1) 72 Ik A% hOPCs i
e ST B TS O, & AR AR IE o B T
CXCR4 5 [ F 1k BH 9 hOPCs L9l B 14. 9% T+
272.2%, FRWIHLEHHE ) B E W8 . Transwell i
B S0 P UCE S T IR0 T2 i hOPCs 1 iE#5 ik
24 h NIT R 2 1 (7. 30+1. 86) % b ZHE 7+ 5 (42. 26+
6.91)% . HAEHPLEI AT i 5 7 HIF1-0 3R 15, {2
P CXCR4 L A 8 7 b B R v e R4 4
FETF CXCR4 1 FRIAAH K, CXCRATE hOPCs i F% |
A I AR Y BT A LA , % T CXCR4 7E
P& RS KRB S IE R OR ] e, HJE R
T2 R K% B R 0 L 5L, CXCR4 W AT 1T BE 7E
OPCs 18 DL S BEHE 18 5 rh i s OCHE A 1

it SR 2 7 43 AT B 7R I 4R hOPCs T 5 4 g
LR R G A G DI RE L K CXCR4 .SEMA3A &%
fm#eib . [ JH PI3K-Akt {5 5 3 #% 0] {2 #F hOPCs i
FEFIBERITE B, A58 TP IG 4 4 PI3K-Ake {5 538
AR AR U A I G S A BR AR 2 hOPCs 124 S
BERHIE 5120 A 5 . BLAh Bl 5] 5 il %

https://www.cnki.net

ZZFE| 5 TR, 51k A E 2R A 2R AL, e
SE A R HE R 1) 7 ), S A 28 T ) 45 TE G 1Y) D% B
B, OPCs iE#% t LB 26 1 40 i 22 30 1 3K 3
TESEH I DI RE L S pp ot AR . WH A
FIK S 40 hOPCs #4722 57 5L [ () KEGG 38 #% 4317
PR AR S 4 3 b ol % 5 | 5 2 D 1R hOPCs
MERSRE 1 o FEJa e TAE IR LDK i — 28 5y B
IR AL H S hOPCs AR P A1 J i 85 BE 1, D X i
B A DB & HE S SR A A AR FE VR o

g Lk
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Effects of hypoxia at different concentrations on the migration

capacity of oligodendrocyte progenitor cells
Wang Qian'?, Wang Zhaoyan®, Luan Zuo®, Yuan Yuhua'
(" Department of Laboratory , General Hospital of Tianjin Medical University, Tianjin 300052 ;> Department of
Pediatrics, The Sixth Medical Center of The Chinese People's Liberation Army General Hospital , Beijing 100048)
Abstract
sor cells (hOPCs) and its regulatory mechanisms. Methods

Objective To explore the effects of hypoxia on the migration ability of human oligodendrocyte precur-
Based on the variations in oxygen concentration
within the culture system, three experimental groups were set up: the 21%0: group (normoxic control group) , the
5%0, group, and the 2%0; group. The migration ability of hOPCs under normoxia (21%0,), 5%0., and 2%0.
conditions was detected through the Transwell migration assay. RT-qPCR, transcriptome sequencing, and flow cy-
tometry were used to detect the expression changes of genes and proteins such as hypoxia-inducible factor 1 alpha
(HIF-1a) and chemokine (C-X-C Motif) receptor 4 (CXCR4). Bioinformatics analysis was combined to analyze
the KEGG pathways related to migration, so as to explore the effects of different oxygen concentrations on the migra-
tion ability of hOPCs and their possible mechanisms. Results Hypoxia treatments at concentrations of 5%0 and
2%0, could both promote the in vitro migration of hOPCs, and the promoting effect of migration was more signifi-
cant at the 2%0 > concentration (P<0.001). After hypoxia treatment, the mRNA expression levels of HIF-1a,
CXCR4, etc. in hOPCs significantly increased (P<0.001). Compared with the 5%0> concentration, the expres-
sion of CXCR4 in cells was higher at the 2%0 > concentration (P<0.000 1). Flow cytometry analysis detection
showed that the expression of CXCR4 increased significantly after hypoxia treatment (P<0.01), and with the de-
crease of oxygen concentration, its expression level further increased (P<0.000 1). Ordinary transcriptome se-
quencing analysis indicated that hypoxia treatment could activate the PI3K-Akt signaling pathway and the Axon
guidance pathway. Conclusion Hypoxia treatment can enhance the in vitro migration ability of hOPCs, and this
effect is negatively correlated with the oxygen concentration. Its mechanism may be related to the up-regulation of
the expression of genes such as HIF-1a and CXCR4, and the activation of the migration related signaling pathway
including PI3K-Akt signaling pathway and axon guidance pathway.

Key words human oligodendrocyte precursor cells; low oxygen; migration; hypoxia-inducible factor 1 alpha;
chemokine (C-X-C motif) receptor 4; PI3K-Akt signaling pathway; axon guidance pathway
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