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dendrocyte precursor cells, OPCs) , 23 & & 714k 0 1%,
BAY D 58 i Ji 41 A (oligodendrocytes, OLs) , M 1T &
BRI AR . RINBER 2 S ARG E S
P2 B0 , S BURGE B S A HIBE ) A B
OPCs 1 4 5 V5 A5 35 W L/ AR AT 242 A R T
(platelet-derived growth factor alpha, PDGF- o) I
OPCs HE5H A7 15 I H 5 b i 1 /0 9 o 4 o 32
5% PRl 7 2 (oligodendrocyte lineage transcription factor
2,0LIG2) 25 OPCs il R PAE AL . OPCs Y
TE RS RE 80555 , T It B 8 7 A8 7 14 240 LA 2
S AL A IS BB RCR I G R R a7
4k 4] chemokine (C-X-C motif) receptor 4, CXCR4]
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Ao R G4 B A/ 8 I 0 44 401 Pt (human
oligodendrocyte precursor cells, hOPCs) if #% g JJ 19
S S H AL 7 T A A 5 B AR O o SR T
AN [ AR B2 6 hOPCs TEFS RE 1 B R0, J-Fil .
TRTERLI , 15 120 Wk R A% AL B S Al

1 RS

1.1 SR FIRFESM DMEM/FI12 55575 iR
B27 5 N2 40 Mo 5% 3= U8 5] . Neurobasal™-AMedium
B33 GlutaMAX™-1 (& [H Gibeo 24 ) ) ; AZE I
P HE 1 DAPL(SE [ Sigma A H ) s PDGF £
B -3 [ i 30 6 B (35 E Pepro Tech
Inc) ; PBS (4L 5% Solarbio 23 #] ) 5 TRIzol i 7 ( 36 [H
Thermo Fisher Scientific 23 7)) ; %9t A\ PDGFR-a. %t
P\ OLIG2 /N BT A A2BS . J'Hi/ N ALexa FLuor
488 . IFi R Alexa FLuor 488 (£ [E Abcam A &) ) 5 /)N
4T A BV421-PDGFR-o( £ [E BD A #] ) 5 /NRITA
PE-A2B5 (f%[# Miltenyi Biotec 23 ) 3 /NPT FITC
-OLIG2 (3£ [ Millipore 23 7] ) 5 /NPT PE-CXCR4
Human TruStain FeX™ ( 3€ [#] Biolegend 23 F] ) ; Tran-
swell /N%E |6 fL 4 ( 32 [E Corning 2 F] ) ; RNA prep
Pure Cell/Bacteria Kit ,DNase (4t 5T Tiangen A ] ) ; 5%
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Prime ScriptRT Master Mix .\ TB Green®Fast qPCR Mix
(HARTAKARAAA]) .

1.2 THMF HH TS AL EREREA
Al ) s AR R4S (H A SANYO A |)) s =5 F7 46
( 22 B Thermo Fisher Scientific 2~ &) ) ; B0 HL( H A8
KUBOTA A #]) 5 i X240 e A% (35 [E BD 24 w) ) 5 45 &
R BCE S R AR OB B (H 7R Olympus
AN ) 3 Chromo 4 Real-TimePCR 51 £ 4t ( 35 [ Bio-
Rad 2y d]) o

1.3 FHi&

1.3.1 hOPCsi#FFo B % w  MRHESCHrsL g 1
YA S &, A A2 T 40 g (human neural
stem cells, hNSCs) %5 0 hOPCs #E1 79 B 5 3% . ¥
hOPCs LA ZE P, TS 50K . Wl G
%¢ 9 A 2K I %8 5 hOPCs Y W A A i 4, 1D
PDGFR-a #1 OLIG2, %% (5%0,.2%0,) AL # 5 ,
BT SR AN Y A AR 1R, 20 PDGFR-a 1
OLIG2 &Lk,

1.3.2 Transwell 52 20 X, R B £ . T hOPCs #9
EAMS  WRESAM T IR E P, AY hOPCs TH k%
P, B 20 53 3 21 - A 41 (21%02) .5%0, 41
2%0,4 . 3MANMEAE R HAM THFR6d,HTX,
W AV S 2 A T A AR ARG TR AT L 0 40 i A IR AR
(5%0,.2%0,) , 5%C0,,37°CH; 55 54 F 24 h, &
H AN AE B A S R k5% . FH Accutase [ilF 437
TH Ak 3 2140, hOPCs 3% 5% 5L 5 B 4 i -1 45, B
21 i 1 Fob 31 AN 2 I % 2T 4 3% 2 2K 11 1Y Tran-
swell/NE B E BN, 2x10°7 L. FRic a4 . A
20 .5%0,4H 29%0,4 , FH 3N fL. Transwell /)
0 AN AR 100 uL, F % HIA hOPCs 1%
I 5£ 500 pL J5 B /N E A 5%CO0, . 37°C 1 57 4
B MEAER R T IEBERIA 24 h, IEFERT A2
RTINS S AR, T AR AR
RSN Y A N i ) S W S
4% 22 5 S [ 2 40 10 min, J PBS Pk /N a8 HI s
BREE 1T . DAPT He 70055 40 i A% 4 €510 min,
et g i, 26 B BB A B IC sk . SR Im-
age) AXTERE AT 08T . A AERS
TN TR A N BCR (N 1), KR8 A5 FLAD 46 41 i 422
FEC(N2) , FEE— 2B i A B R (VL) . B
HLEFEZ(V1)=N1/N2x100% -

1.3.3 AKX e RnE R E AR T hOPCs 47 &
# (PDGFR-0,OLIG2) & CXCR4 %4k 65 T4 f 1%

IR LN 3 AL 40 o B A B, R A o e
W b, AR AR S 5%10°1, 2 000 r/min 2
25 min, S5 F LIH WG IR S 400, B A5 ul
Human TruStain FeX™Fe 2% & fH Wy 7] ( 52 5 .
422302) , & IR H 10 min, ¥ H OS5 R 25 {1 xt
L AEQ .. @ .G @M@ T il A S uL
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 I 10 pl. PE-CXCR4 %5 2\t
A5 4 °CHF T 30 min, JH] Wash Bufferh 2% i YE 74 40
M5 RS, A FlowJo #4 v10 43454 .
1.3.4 RT-qPCR#&M R B AR E F CXCR4 Fef& A
#% ¥ B -F (hypoxia inducible factor, HIF)-1o 2 B &
B A AR A (5%0, . 2%0,) 1Y 40 I 1 1k ik 31
J& , FH RNA prep Pure Cell/Bacteria Kit #£H{ RNA , i
i Nanoophotometer® 8 i 73 6 /G EE 11100 72 RNA ¥
54, F ] 5xPrime Script RTMaster Mix i 5]
B 5E N B S N (85 °C L5 5,4 °C L3 ~ 5 min) 3Rk A5
c¢DNA, T4 cDNA MR AR #5 TB Green®Fast qPCR
Mix iR F & 71T RT-qPCR 325, K Il CXCR4-mRNA
FiRKF, UL GAPDH NS HE A . S8 451 &
$9:95°C.305,95 C.5 5,60 C.30 s, H:5E i 40 M
o RHEBIYFFWMT : CXCR4 LS9 HR
5'-CTTCTTAACTGGCATTGTGG-3" , F #if 51 ¥ K
5'-GTGATGACAAAGAGGAGGTC-3" ; HIF-1a | il
5194 5" -CACCACAGGACAGTACAGGAT-3" , T ijif
31 ¥ N 5’ -CGTGCTGAATAATACCACTCACA-3" ;
GAPDH I ¥ 51 # A 5'-TCGACAGTCAGCC
GCATCTTCTTT-3" , FiiE5| % 4 5'-ACCAAATCCG
TTGACTCCGACCTT-3" . H 1y 5ER =ik i e ok
24T

1.3.5 ¥ A&AIKA(2%0,) 4858 45 M )
S AL 058 B Y 3 246 hOPCs, A 2 32 15 mL
BT U FRIC, IXL0°NAS , PBS B ORI 1
K, 53 ISR, #E I 1 mL TRIzol ik, W BI1R S
2 40 M AT I 2 EL WOUE e S R AR o % hOPCs 1Y
RNA FEAE T-80 CORFHAAF , IRANEA L 1 IGER )
Ay B 2E A BR S 7] 96 B mRNA G . 42 B
RNA Jffdi Fl DNase 7§ 1t DNA J5 , 47 A Oligo (dT)
(5 2K B AR ELA% 2B W mRNA; A ST s 70
mRNA FTW s Fr B, AFTIBTS A9 mRNA S AsAi ,
ANHRIEFEALE |9 A B —BE cDNA, SR 5 T il 555
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BRIV AR 2R A B 4 cDNA I 355 6 4 Ak XL
HE cDNA; 414k 1) WUEE cDNA FREAT A w18 52 i A
FeIF B 2 3k SRR AT i B e L B
HEAT PCR Y3 5 #4 2 47 1 SC 2 FH Agilent 2100 Bio-
analyzer S KA KT, 8 A Tllumina HiSeqTM2500 By,
Mlumina HiSeq X Ten H: At il 5 A #8470 7y, = A
125 bp 8% 150 bp 1930 K4

1.3.6 #FANFHBOALLITEIH
JE I P KBS 43 B R 43 v WK ) A ) B A R
AR T 58 B R g e A B R A B s
(raw reads) M fastq #& ¥ . S TAF2I AT HF S5
BT i BT reads, 75 28X raw reads #E17#E—25 A9
Pt vk Sl Trimmomatic B #E4T B 42T
FeBRAE K TR A b Ao Y R B S R L B N
I B 445 3] & i B9 clean reads. R FH hisat2 T,
H OB iE 15 2 1Y clean reads Ho X EI1Z W) Fh i) =%
FEIA A, A S0 BN S 8, i aed B PR 2 L e
KPFAEREA R TF L o

1.3.7 Z£5 AR R&AE &8 GO F KEGG 2 #7
i 3 eXpress B 3R TR B 2% D AEAS i SR
(protein—coding) M) reads 5% H , {6 H DESeq(2012) R
package f¥] estimateSizeFactors PR EOG B 2547 b 1
1k, 318 F nbinomTest FREIT 5B 22 7 L 11 pvalue

A
D
500
PDGFR-a-V450-H
400 96.6%
= 300
=
o
O
200
100
0
10° 10' 10° 10’ 10

V450-H

F foldchange {H . Hk3E H P<0. 05, 22 F 550K T 2
(22 S SA JF A 7 25 R 3 S AR ) GO MTKEGG &
LT, LK 25 507t S AR S L5 ) 1) A= 10 2 ) i
1.4 it i H GraphPad Prism8 W4 Fil
SPSS26. 0 Ji okt A B 5% v i) 52 9 B s #4740 o B
B BAR YRR x + s ZA RSB AR
FHERRIZE 7 22 50 B, W2 1R 35500 E e R A S7 4
A KEE . PLP<0.05 WEFAGAE L.

2 #HR

2.1 hOPCs IEEARRFFMLEE hOPCs YL {Ak R
[ JE i A TR, L5 fih 522 RO IR A DL = 2 sk 22 4%
AR, Az fa) 52 B ERHES (BT 1A) o g st ge o
gk I8 g 78 hOPCs bR i % PDGFR-a & OLIG2 # 3k [H
P CEB L 1C) , i 2240 L R 45 2R 2 7R PDGFR-o il
OLIG2 1y FH 4 2 43 5l hy 96. 6% 1 96. 7% ( &l
ID.1E).

2.2 FIREIThOPCsIERBAENRIZM H A KM
T 5557 89 hOPCs [ 1L #8 %y (7. 30+1. 86) % , 5%0,
T4k B S hOPCs Y% % 48 = 2 (29. 88+1.95) %,
2%0, Pl 4k 3 5 H AT B ik — 2P 7 5 & (42. 26+
6.91)% , = I MIC A i Ab PR BE RS ) 5 42 T+ hOPCs 1Y iE

B C
E
400 OLIG2-PE-H
96.7%
300
=
=
8 200
100
0
10° 10’ 10° 10° 10*
PE-H

El1l hOPCsIEFREEE x 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-a and OLIG2 in hOPCs.
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FHe 77, H B 0k B2 DA 20 B 09 S 78 A2 1] S 48 T
(E2) . BN UWEQMIE A, B A (5%0,,
29%0,) AL FE 24 h 5 , AR A F AR A BH AR 1k (&
3A-3C) . 5%0,Fiab 3 j5 , PDGFR-a A1 OLIG2 11 FH
PER 551k 95. 8% F197. 7% (& 3D \3E) . 290, i
A3, PDGFR-o A1 OLIG2 1Y BH 243 51k 94. 3%
195 1% (K 3F.3G) . A 5% E LK, inEY
PDGFR-o 1 OLIG2 [ FIA T . £ 5 .

2.3 SREX HIF-1 % CXCR4-mRNA Fi% 8 5
M 38 3 RT-qPCR Kz 2 AR (5%0, F112%0,)
24T hOPCs #' CXCR4-mRNA 1 HIF-10-mRNA 2
ik 254k . RT-qPCR 45 2R &7, K40 41 0 A 4
CXCR4 5E [ 6 3K 1 15 (P<0. 01) , B 5 501k B 11 ik
ik, CXCR4 5 A 1) % 35 1 B 2 3% %5 (P<0. 000 1) o
] B 404 (290,) 38 S8 4 HIF-10 36 PR e ik B 3
P15 (P<0. 000 1), 45 Bl 25 S0V B [ AIC HIF- 1o

21%0, 5%0,

HA TR E A (H 2 5%0, 20 1 2%0,4H 2% 7 L5
TR WE 4,
2.4 RESH hOPCs B CXCR4 E H I FRiA1E
B I A AR AN [ AR T hOPCs 6
Il CXCR4 YR IX B4k . H 48 551 T CXCR4 Z K FH
P # N (14, 57+0. 94)% , 5%0, /b 3 24h J5 , Hi % 1k
R T2 (48.57+1.8)% , X9 Wi A KM T I03.3
W, 2%0, 0 31 24 h J5 , H R BRI 2 (72,47«
0.83)%, AN H AL T4 9%, 55%0,H L,
2%0, F N FH T T CXCR4 KL, WIS,
2.5 AEERELIEWOPCSERERNEEGOL
BEFIKEGG BEE DT X5 A M 290, 1k B Ab 2 (1)
hOPCs #EAT i LM F 23 B IF AT LU, 251l 25 55
FEHFEIE I (FE6A) . 4558 B R IRE A A 981
S L, 66 22 FHEH TN M. AE LA
AR AR Z 5 AT RS A G A, 4] 41 CXCR4
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I dekok
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B2 Transwell ST HER
Fig. 2 The results of Transwell experiment showing migration ability

P <0.001 vs 2190, 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% O, hypoxic; F, G: The expression of bio-

markers in hOPCs pretreated with 2% O, hypoxic.
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i o 4r Al & A0 BT A KEGG 3l % 5 42 /01 B, ZEAIR SR
Al —- o WA hOPCs M L, 2 RIEF EEM GO S
E T T 90 T A A7 5 (&1 6B) , o TiE T A 4 5 32 T 15
:243- - %2- hOPCs IIEFE Sy A R SE R ik . R 290,
; 2t £ JE AR HE A hOPCs H A2 A0 22 53 5 IR & 42 19 KEGG 38 i
%1 E ik 359 5] 5§ PIBK-Akt {5 53 % 55 15 5 3 %
F} N HIF-1 555 B 401 B T — 40 R 32 A 1
2170, 590, 270, 00, 3%0, 290, L WL3h 25 40 M 42 09 98 55 A Ras {5 5 38 15
E4 AESERET CXCR4-mRNA & HIF-10-mRNA HI K% (Fl6C)-
Fig. 4 The expre.ssion of CXCR4-mRNA al.ld HIF-1a-mRNA at 3 it
different oxygen concentrations
"P<0.01, P < 0.001, 7P < 0.000 1 vs 21%0, group; *#*P< hOPCs 7] DL 45 45 09 i 11 3 E 47 52 3 E B9 kb
0 00115 350, eroup 75, SIBLELIE 5 3 LR U B . B3R hOPCs 1Y iT
SEMA3A. COLISAI. IGFBPS, EPHA3, COLIAL,  PHEST AR ROALI T, IR = LR

§=2

DDIT4 EGLN3 fil HK2, Mi 76 FiRM 3L g g ALBET IR S5y 5o i M i RS fig 0 o I
T REAT XM UNCSC AT SCG2, BEMI ik i 7 T (RAUAR S P ORSL ARl i HLRE A 3850 AT
SERACIE BRI S . X 2% ST oy B S SR 27 M S AR D 2 66 T 56 52 T B

PRV BE 200 1% ~ 8% KT TR SN ML B T 3

21%0, 2%0, 5%0, »
400 400 80r ook
500 CXCR4-PE ]
14.9% CXCR4-PE =
’ 72.2% X L
400 300 300 CXCR4-PE s 60 s
A 48.5% )
=] =
300 E g S
g 2200 G200 o 40
3 Z
$200 © k=
w
100 100 100 £ 20t
0 0 1 2 3 4 0 0 2 3 4 0 0 2 3 4 0
1 1 3
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
BE5 {R|EAEIThOPCs &R E CXCR4FRIZEHIFM
Fig.5 The effects of hypoxic treatment on CXCR4 expression on the surface of hOPCs
7P < 0. 001 vs 21%0, group; **P<0. 001 vs 5%0, group.
A Volcano plot:p-value<0.05 && [log2FC|>1 B | missaion imolied GO C KEGG
neural crest cell migration involved in - i i v
Down Up autonomic nervous system development PI3K-Akt SIgmlm‘th::)Tf?l,
P<0.05:66 {’<0-F0C5¢<‘)ff 08 cell chemotaxis
1 o -1:
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= - . .
s positive regulation of chemotaxis HIF-1 signaling pathway|hsa04066 ell
e . . N P value
Q positive regulation of cell migration . 0.6
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- cell junction 0.2
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6 ERBERERREDH
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.
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BV BE o BOR FHZ LN 1) S0 B R A 7 5 97 A%
B AR, FAR U nT ol 200 e L4 B v 1 R o
T . AR AT TR BE (2%/5% ) T hOPCs i
FERE T A5, 25 5 s A1 A0 Ak B w3 728 A T 2
K OPCs FRIETE S0 i 23 , BT 38 hOPCs i 7%
A 1 A R ISR E A OAE A M A B s k. est,
2%0, % 5%0, 555 5158 1 4 #F hOPCs iL 8 Y BE T o
G A4 B AT 5 A A T AR TS AR H ALY
HABMF 7T 45 5 BRI A IR 51 & hOPCs Y T34 i,
A fE 5 Ab P B[] AH X 48 45 (24 h) A G . Antebi et
al "N Ay S S ] A 4R Ak BT 80 40 B P T
1] &b 200 25 5 | 2 20 A8 475 . AR 52 AR 2 22 A
TETF W RIS AR B 51 & hOPCs P8 T 1) I 5t
s A] 55

HIF SRR AR T S 5 40 i 1) i 7 3
+, R N X 3 PR A Ak, B O AL 4 HIF-1 HIF-
2 HIF-3 461 AW AL HIF1-a i 235 1,
HIF1-0 7] €42 29%0, . 5%0, {% AL B i OPC i 7%
B I BN A F o 3 3 S AL A gPCR 43T
R HIF1-o 305 5 , HOCHK Y HK2 \EGLN3 . CXCR4
WP 3G . CXCR4 2 45 il 41 i 12 8 G4 A 5
& SDF-1/CXCR4 (.0 53F, S A MER 5E 1% V)
R FEMA ARG, CXCRAZS 5 THE TR E
DI EREAT R LA B 28 il 5 4 BT i . AR5 3
ik CXCR4 1) 2 35 28 Ak ) 5 (IR A X hOPCs 1T # g
() AL AR I B, e BRARG SR IE M T, CXCR4 2R
B AP hOPCs LB H 14. 9% L% 72. 2%,
PO HAT R RE ) B 35 W58 o Transwell i 75 S 56 F
RIESE TR A T2 #E hOPCs AT L RE 1,24 h 1T
FERH (7.30£1. 86) %k EHE T} 2 (42. 2626. 91) %
HAEHMLH T 5 T+ /& HIFL-a T3k, RS
CXCR4 & H J7 8 7 1 i k480 s by oo PR 45 4, $2 71
CXCR4 fFRIKHH LS CXCRATE hOPCs I i
P AR P ) E T UL ARGE % T CXCRA R 42
REKRE SPit R OR T g, B2 752
TR G HR R 0 BB, CXCR4 M A 7] EXE OPCs 1
TER% LA SRR 18 52 rh i R A £

B S 2 43 AT B R AR AR hOPCs 5 4t i
% g ] 5 A ¢ 1Y T RE 5L ] CXCR4 .SEMA3A
depn ik, B PI3K-Akt 5 53 % 7] /2 #F hOPCs
RS FIRERIE B AR5 TP IR 4 PIBK-AkL 5 5
T B AU U AR AU B A HE hOPCs 12
KAEREIE 0 5 im B A OC . BEAh, hge 5| 515 5

2 Z G| TR, 5 R A AR AR
P A R A ) ), SR B 2R T I 45 T I S B
B OPCs iE#% Fa LB 2R 1140 B 48 8l ) 23k 5
FELER AN BE L 5 2 on A AR, X A4l
FUIR A 4 hOPCs #4722 7 BE [ () KEGG 38 #% 73 7
0 AV S 2 A b 9l 5% 5 | 3 K DL R hOPCs
R RE S . FEIR L TAET B4k — 20 2 #r
IR AL B 5 hOPCs 44 P A1 B B 59 BE 77, DT
T A 0 K HE T iR A A R A b T A

o SR
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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 3000523 Department of
Pediatrics , The Sixth Medical Center of the Chinese People's Liberation Army General Hospital , Beijing 100048)

Abstract Objective To explore the effects of hypoxia on the migration ability of human oligodendrocyte precur-
sor cells (hOPCs) and its regulatory mechanisms. Methods Based on the variations in oxygen concentration
within the culture system, three experimental groups were set up: the 21% O, group (normoxic control group) , the
5% O, group, and the 2% O group. The migration ability of hOPCs under normoxia (21% 02), 5% 02, and 2% O
» conditions was detected through the Transwell migration assay. RT-qPCR, transcriptome sequencing, and flow
cytometry 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% O, and
2% O3 could both promote the in vitro migration of hOPCs, and the promoting effect of migration was more signifi-
cant at the 2% 05 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% O 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-1o 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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