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[Abstract] Objective To investigate the mechanism of hypoxia-inducible factor 1a (HIFla) and HIF2«
via epidermal growth factor (EGF) on the chemotherapy resistance of glioma cells through in vitro experi-
ments. Methods CRISPR-CAS9 system was used to knock out HIF1la and HIF2a in U87 cells alone or simul-
taneously (the HIF1la knockout alone group,the HIF2a knockout alone group,the HIFla/HIF2a simultane-
ously knockout group), and additional untransfected U87 cells were set as control group. Temozolomide
(TMZ) was administered to detect the cytotoxicity and apoptosis rates in each group. After U87 cells of the
HIFla and HIF2a simultaneously knockout group were cultured under hypoxia, EGF mRNA expression level
was detected by RT-qPCR. TMZ was treated after EGF was added, then the cytotoxicity and apoptosis of cells
of the HIFla/HIF2a simultaneously knockout group were detected. Results The results of Western blot
showed that HIFla and HIF2a were knocked out successfully in U87 cells. Under hypoxia,the expression lev-
el of EGF in HIFla and HIF2« knockout alone groups and the HIF1a/HIF2a simultaneously knockout group
were lower than that in the control group (P <C0. 05),the expression level of EGF in HIFla/HIF2a knockout
simultaneously group were lower than that in the HIFla and HIF2a knockout alone groups (P <C0. 05). Under
hypoxia,the cytotoxicity rate of TMZ to HIFla and HIF2a knockout alones group was no different from that
of the control group (P>>0.05). The cytotoxicity rat of TMZ to HIFla /HIF2a knockout simultaneously group
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was higher than that of the control group,the HIF1la and HIF2a knockout alone groups (P <C0. 05). The ap-

optosis of HIFla and HIF2a knockout alone and simultaneously groups were higher than that of control group

(P<C0.05) ,while the apoptosis rate of HIFla/HIF2a simultaneously knockout group was higher than that of

HIFla and HIF2a knockout alone groups. Under hypoxia, the cytotoxicity and apoptosis of HIFla/HIF2«

knockout simultaneously group supplemented with EGF were lower than those without EGF (P <C0. 05). Con-

clusion HIFla and HIF2a can promote chemotherapy resistance in glioma cells by regulating the expression of EGF.

[Key words] glioma;hypoxia-inducible factor la;hypoxia-inducible factor 2a;epidermal growth factor;

hypoxia;resistance to chemotherapy
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(hypoxia inducible facto-1a, HIF1a) FIMEEIE S H T
2a(hypoxia inducible facto-2a, HIF2¢) % 5 i##°°,
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15 5 3 % R R A KL A A A R B AR
IR MR i 23k EGF.H 5 EGFR 454 . I #i
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TCA GGG CAA -3";B-actin-1E [/ 51 4 5'-ACC CGC
CGC CAG CTC ACC-3", a5l % 5'-GGG GGG
CAC GAA GGC TCA TC-3', R % .95 °C,5
min; 95 ‘C 30 5,60 °C 30 s,72 °C 30 s,40 PEH . ]
MR £ ;2 X SYBR Mix (10. 0 pL) . 1E [6] 5] 9 (0. 4
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UL B A BB AT 9R 72 h ISR BV W
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pL MAFLH .37 CHER 1 h: W E WSS in A 100
pL KU AL37 CHFE 1 hs ¥t 3 W5 . A 100
pL BNA W B.37 CHEHE 30 min; WM 3 K5, A
90 pL 3.3".5,5"-PU B JLBE IR i (TMB) Ji W1 i Wi . 37
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1.6 2o fe 3 P A

A AL 1< 10" /FLAn L EE Rl 96 FLAR . I AAS
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wHERLE HIF1 o bR RRLE

FAEF 202254 ARSI AEHESH

LI 4,

HIF2 a BIhRiRR4E 1O7HIF1 a /HIF2 o [ERTEEBRLE

o
=

02-2 02-1 02-2 02-1 02-2 021 02-2
7.80% 2. 47% 8. 85% 2.32% 9. 05% 1.97% . 10.15%
=106 T10°] T10¢] At F10° v
- 3 ° b °
& o & &
2108 21051 2108 8109
X x X x
g 2l . :
; p :
&10¢ B0 g &10%] i 100
02-4 0243 a2-4 0243" a2-4 a2 a2-4
- 2 i 6. 62% 108 79. 67%" 9.01% 10+180- 725" 7.91% 10217232 15. 55%
10 10 105 106 107 108 10¢ 107 108 10 10° 106 107 108 100 107
A FITC-H B c FITC-H D
50 mmmm 400 pmol/L TMZ
I 800 pmol/L TMZ
S
#H
et
2
g
21% 0, + - - - - + - - - -
SR HIF1a HIF2a  HIF1a/HIF2a %0, -  + o+ o+ o+ - s+ o+ 4
E BYhERRAE BYhEIRRAE  EIRTEIRRAE F H|F1q§§|1§; o+ g -+~
HIF2a BfBR - - - + + - - - + +
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EAR S —AE A RB TR VR TR & E
Ak 2 7= A AT HRPT .
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17T 6 S5 40 W 9 HRE 31454 . HIFla fil HIF2a
A — MRS R DNA 254 X8, Fx o bHLH-PAS
gh R, 5 N S o 7 B HREs 456 )5 i 38 1i%
SR RATY . L, B H RS R BORIE T 7E Bl
U B AN i P HIF1e Al HIF2o ] 53 45 4 EGF
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2 EGF A 8+ i . ik, HIFle il HIF2a 5
EGF Z [AIfF1E ) B8 #2 . EGEF {2 iF HIFla B9 32K,
M, HIF1e fil HIF2a B L 842 #F EGF ) %35, B
Z  HIFla fl HIF2a A3 38 EGF ¥4 5 5 19 & B &
JREFNIE I 3K Ry TS Jo 9 B3R 7 S T 5R BT AR SR
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