http://aammt. tmmu. edu. cn P 2275 R 22731, 2026, 48(6) 701

w3 - pheph
BRI 5 B T -2 £5AL WK E F-B2 18 2L A B 40 B 48 B 4L 77 K4

OB E R OB MR &' ERERKE, EmRTE R AR ER 2N, TP N
A EE 2R g L TR

(HZE] HIY s s v ) s S0R 5 B05 5B 40 I8 A7 P 1 G P 28 0 AT 9l 2o Ak
AN R A B AR S5 T 4RSS T -2 (hypoxia-inducible factor-2a, HIF-2a0) 5554642 K K F--B2
(transforming growth factor-B2, TGF-B2) fie i Jit 5T 1F 2 Mo Jed 4l B ALy r #E T . ik S-S 5 97 UsT .
U182 (n=3) H-T B SLmp il kb P 24 .48 72 h J5 22 CCK-8 K 41 o 8 5 , 5 3% 48 h Ji it 2 41 A UG
AR, H AR T R AR 5 UBT (UL I8 Al (n=3)4 .8 .12 [ 24 h 5 R H] RT-qPCR Kl HIF-20c |
TGF-B2 ik, FF— LB AEREFF 12.24 h }2 48 h )5 , Western blot K{ll HIF-2ae  TGF-B2 %3k, bk HIF-2a
TGF-B2 J& , BT TR ML (n=3) I 45 T & BEWE % (temozolomide , TMZ) Kb Hf 24 (48 |72 h Ji5 £ CCK-8 £ ]
AN MR A , 55 5% 24 b5 ETR A A0 M AY 15 35 3 RN TGF-B2(50 ng/mL) Ak £ B 5 F2 40 M0 (n=3)24 h 5
it =X 20 B SRS 0 48 M 9 T . Western blot 6 I & bR HIF-2 o 41 i 6k 420 15 5% 48 h J5 TGF-B2 %Kik
ghOL CCK-8 Fi x40 MG i 2 7, AR S+ TMZ 4L 4 5 S8 +TMZ 4140 il 19 77 15 R 384 = (P<0. 05) R T
FREAR(P<0.05) . RT-qPCRKGIN B/~ , 5% F UM B, B R 3= 40 Y HIF-2a0 , TGF-B2 FE3k fifi 4 it 4
] A, 2638 7K - TB 7 TR (P<0. 05) , Western blot L HF 52 HIF-2a0 \ TGF-B2 635 B4 15 33 5 5 1) i)
MAVETE 5 o R BR HIF-20 Bl bR TGF-B2 34 5 A9 41 I A7 15 2450 A o i B 28 [ 1% (P<0. 05) , 4l 4
TR0 BRI 4 T (P<0. 05) o B HIF-200 200 i 4K 25 B 480 15 3% I 3278 TGF-B2 22 1K 480 0] IR A ik
B HIF-20 404K R, 8518 HIF-20 28 TGF-R2 AR HE K 5 £ 41 e 40 i Ak 7 41kt -

[SR$IR | BTSRRI 5 B o s B AR IR 200 e AL AR K - B2

(HEESZES] R739.41;R730.53;R329.2 [ XHEfkrER] A

Hypoxia-inducible factor-2a promotes chemoresistance in glioblastoma cells via

transforming growth factor-32
ZHAO Lu', WANG Pan’, GONG Shengz, LIAO Bin'?, WU Nan'’ IChongqing Medical University, Chongqing;
’Department of Neurosurgery, Chongqing Brain Glioma Precision Medicine Research Center, Chongqing General

Hospital, Chongqing, China

[Abstract] Objective Hypoxia in the tumor microenvironment is a critical factor contributing to
chemoresistance in glioblastoma. This study preliminarily investigates the role of hypoxia-inducible factor-2a
(HIF-2a) and transforming growth factor-B2 (TGF-B2) in promoting chemotherapy resistance of glioblastoma
cells under hypoxic conditions. Methods U87 and U118 cells (n=3) were cultured under normoxic and
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hypoxic conditions and treated with temozolomide (TMZ) for 24, 48, and 72 h. Cell proliferation was assessed
by CCK-8 assay, and apoptosis was detected by flow cytometry after 48 h of culture. Using normoxic culture as
control, U87 and U118 cells (n=3) were subjected to hypoxic culture for 4, 8, 12, and 24 h, followed by
RT-qPCR to measure HIF-2at and TGF-B2 mRNA expression. After further hypoxic culture for 12, 24, and
48 h, the protein levels of HIF-2a and TGF- 32 were detected by Western blotting. After knockdown of
HIF-2a and TGF-B2, the cells (n=3) were cultured under hypoxia and treated with TMZ for 24, 48, and 72 h.
Then, the cell proliferation was detected by CCK-8 assay. After 24 h of culture, TGF-B2 (50 ng/mL) was
added to the culture medium of some cells, and the cells were further cultured under hypoxia for another 24 h,
followed by flow cytometry for cell apoptosis. Western blotting was applied to detect TGF-B2 expression in
HIF-2a knockdown cells after 48 h of hypoxic culture. Results CCK-8 and flow cytometry assays indicated
that the hypoxia+TMZ group showed increased cell viability (P<0. 05) and decreased apoptotic rate compared
to the normoxia+TMZ group (P<0.05). RT-qPCR revealed that compared with the normoxia group, the
expression levels of HIF-2a and TGF-B2 in hypoxia-cultured cells gradually increased with the prolongation
of hypoxic time (P<0. 05), and Western blotting also confirmed that the protein expression of HIF-2a and
TGF-B2 increased in a time-dependent manner after hypoxic culture. Lower cell viability (P<0. 05) and higher
apoptotic rate (P<0. 05) were observed in the HIF-2a-knockdown and TGF-B2-knockdown cells compared with
the control non-knockdown group. Continued hypoxic culture of HIF-2a-knockdown cells indicated decreased

TGF-B2 expression compared with the control non-knockdown HIF-2a group. Conclusion HIF-2a
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chemoresistance in glioblastoma cells via TGF-2.
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A and B: Proliferation rates of U87 (A) and U118 (B) cells by CCK-8 assay
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Figure 1 Comparison of glioma cells proliferation under normoxic versus hypoxic conditions (P<0. 05,n=3)
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Figure 2 Comparison of apoptotic rates of glioma cells under hypoxic versus normoxic culture (P<0.05,n=3)
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A and B: RT-qPCR analysis of HIF-2a and TGF-B2 expression in U87 (A) and U118 (B) cells; C: Western blot analysis of

HIF-2a and TGF-B2 expression in U87 (A) and U118 (B)
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Figure 3 Comparison of HIF-2a and TGF-B2 expression in the cells under normoxic versus hypoxic conditions (P<0. 05,7=3)
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A and B: Western blotting showing protein expression of U87 (A) and U118 (B) in each group of cells
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Figure 4 Protein level of TGF-B2 in both U87 and U118 cells with and without HIF-2a knockdown
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Figure 5 Comparison of cell proliferation following HIF-2a or TGF-B2 knockdown (P<0. 05,n=3)
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A and B: Representative images of flow cytometry for cell apoptosis of U87 (A) and U118 (B) in each group of cells; C and D: Statistical
analysis of apoptotic rates of U87 (C) and U118 (D) in each group of cells
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Figure 6 Comparison of apoptotic rates following HIF-2a and TGF-B2 knockdown, and TGF-B2 addition (P<0. 05,n=3)
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