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FHL2 affects the resistance of glioblastoma U87 cells against temozolomide via
MGMT

CHEN Lili*, DAI Jing’, ZHENG Yanwen’, LI Ming' (a. Central Laboratory; b. Department of Pharmacy, the Second Affiliated Hospital
of Soochow University, Suzhou 215000, Jiangsu, China)

[Abstract] Objective: To investigate the effect of interfering the expression of four and a half LIM-only protein 2 (FHL2) on the
expression of O°-methylguanine DNA methyltransferase (MGMT) and temozolomide (TMZ) resistance of glioblastoma U87 cells.
Methods: Lentiviruses carrying different sequences of FHL2 interference sequences (shFHL2-1#, shFHL2-4#) and negative control
(shN) were infected into U87 cells, namely shFHL2-1# group, shFHL2-4# group, and shN group, respectively. siMGMT-1#, siMGMT-4#,
and siN were transfected into U87 cells by siRNA transfection technology, namely siMGMT-1# group, siMGMT-4# group, and siN
group, respectively. The FHL2 or MGMT knockdown efficiency was verified by qPCR and WB. The above groups of cells were treated
with TMZ (the DMSO treatment group was used as the control), and then the proliferation of cells with FHL2 or MGMT knockdown
before and after TMZ treatment was detected by CCK-8 method and cell clone formation assay, the apoptosis of cells in FHL2
knockdown group before and after TMZ treatment was detected by flow cytometry. WB method and immunofluorescence method was
used to detect the effect of FHL2 knockdown on the expression of MGMT in U87 cells. WB method was used to detect the effect of
TMZ treatment on the expression levels of FHL2 and MGMT in each group of cells. Results: Glioblastoma U87 cells with FHL2 or
MGMT knockdown were successfully constructed. Compared with the shN group, the proliferation ability in cells of shFHL2-1# or
shFHL2-4# group was significantly reduced while the apoptosis rate was significantly elevated (all P<0.01), and the expression of
MGMT were significantly reduced (all P<0.01). After TMZ treatment, the expression levels of FHL2 and MGMT in the shN group
were significantly increased (both P<0.05), while the proliferation and apoptosis of the cells were not significantly changed (all P>0.05)
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compared with the corresponding DMSO treatment group. The expression levels of FHL2 and MGMT in the cells of shFHL2-1# and

shFHL2-4# groups did not change significantly (all P>0.05), but the cell proliferation capacity was significantly reduced, and the

apoptosis level was significantly increased (all P<0.01). Knockdown of MGMT slowed down the proliferation of U87 cells in shN
group (P<0.01), while the proliferation capacity of cells of siMGMT-1# and siMGMT-4# groups was further reduced after TMZ

treatment (all P<0.01). Conclusion: Interfering with FHL2 expression weakened the proliferation ability of U87 cells and increased the

apoptosis rate, and downregulated the expression of MGMT, suggesting that FHL2 may regulate the resistance of U87 cells to TMZ by

affecting the expression of MGMT.
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O°-methylguanine DNA methyltransferase (MGMT)
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T % ) B R R 4 L TMZ TR 25 1 55 U A e,
HEGI F5 i 7t 45 R B, FRAK MGMT iE MR IS Re %
P& 5 TMZ B AE A, 28 K 35 AR 72 B s KATO
SR I, E N GBM A H R MGMT 22 34 i TMZ
XF T e A M R A AE . X ST R,
MGMT [} 1K 7K1 i R H TMZ R T 2 k8 L.
KATO 5" R I, 7544413 77 1N FL RS MCF-7 4 i
W, T 50 pg/mL () TMZ 40 2 5 45 5 MGMT
mRNA I T+ 57, [F) 5 e 40 f i 2457 o A FiAE
UST7 4l R/ T MGMT 3R 1K , & B4 A 1 38
2 BN 1IN TMZ J5 , siMGMT 4140 i 1 it 24 44
B (E 6), X 5 HANMAT L 45 R —8 . TMZ 5]
FEC X TR ZEL 4 ) MGMIT 223 48 5 (&1 5) , 7] g 2 4 il %
P X TMZ 5 50T 257 R R R 2 —

FHL2 521 TMZ fii 25 V£ AL B 51 v A 75 2 .
FHL2 22015 5 7 S A A I 7, sk 5
50 2 M EEAMAEAEN, 25 R 7 A 5AE H A
W . HEFENUR L, FHL2 15 e YR BB 7 52 44 A1
KA F 6 5B T NF-B A5 5 18 B 1S« NF-«B
I8 % 7E MGMT 1 TMZ i 24 14 77 Tt ke % 25 221 i
Ve . WEACR I, NF-«B i % 2 54 5 MGMT [f)
T 3, TR A A I )5 98 40 L) TMIZ Tid 24517 NF-xB
PE I FE € 4111 77 (inhibitor of nuclear factor kappa B
kinase subunit epsilon, IKBKE) #& fif & H 11 3 % £U
EH, BE %W i 0% AKT/NF-«B {5 5 3@ i i
MGMT () 235 , 18 55 GBM 4 Jid %F TMZ TR 25 P27,
A, N MGMT 2 5] 1) J5 3l 135 A P9 AN Re € I 30

% [ Cactivator protein, AP) fi /& , AP-1 & 5 T
MGMT FE R e/ Rt , AP-1 5
MGMT J& 3l F AN L7 51 454, 5 c-fos Fl c-jun
L YL f5 2515 5 MGMT Ja 80 2 R ) S s e, 1
FHL2 APl dfiBhiel 1, 7] LL S AP-1 % s [ 1
MEAER , RAE# FALBS R T RE™. KUk HEm,
FHL2 #14% MGMT [ £ 1A 7] 52 5 NF-xB 15 5 1@ % 5{
BT AP-1 BBGE A <.

53— 77 1, MGMT J& 38 H F2 4k /2 GBM i
TMZ {697 IME— SRR EY) . o oRigtkh 4
J T 88 %oF TMZ 2 B0 HA Tird 24 1, 32 B2 | T e Jo g o
1) £HL 2 1 R DR AR 5| R R I8 A% AR AL, MGMT JE 3]
T HIEAL A Bk S EUMGMT Rk ™. JE A
(AR S P e P O A BRUHG FR JE4k 52 DNA H B 57 7% il
(DNA methyltransferase, DNMT) ] i 4% . DNA H &
RS 1 (DNMT1)7E DNA H Z:Ab (1“4 e it %5 &
BAEH . fEmg B4R+, DNMT1 g RIA Y
MGMT i H % 1k B I AH 56 DNMTI 1 il MGMT
AT 1T W 95 e 20 i AR R RN R, R I R A AT
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DNMT!1 5 % iR 85 1 s B A Joit o 1 4 LRI S 30145
G5 2 e R I A DR 25 T A1 32 4 A P 3 7% 4R 28
15 15 i R T, WA T RE AT BT (VB 7 IR 4 i 5 R A
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AKT-NF-«B il % | i DNMT1 i 5 3 5 R & A4
KF I RRARET o LS . R B T TLR4/NF-xB/
DNMT1 £ 5 {i#= DNA 36>, DL e33R,
NF-«B i i 7/£ DNMT1 41 3 [ 25 [K] B B Ak b 52 5C B
T, AHEFE N Rembrandt 340 & o o 1 & B, #2524k
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KM (n=254,R=-0.223). % b, FHL2 7] fEi@
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