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ABSTRACT Objective: To investigate the effect of Inhibitors of protein methyltransferase G9a (BIX-01294 )on the cell cycle, apop-
tosis and transplanted tumor. Methods: SMMC-7721, BEL-7402, HL-7702 cell lines were subcultured and divided into blank control
group and BIX-01294 treatment group with different concentrations (1 uM, 5 uM, 10 uM,20 uM). Western blot was used to detect the
expression level of G9a and apoptosis protein CC3, C-PARP, Bax, Bcl-2. The proliferation of SMMC-7721 and BEL-7402 cells treated
with BIX-01294 at different concentrations for 24, 48, 72 and 96 hours was detected by Tetramethylazozolium salt (MTT) colorimetry;
the cell cycle distribution of hepatoma cells treated with different concentrations of BIX-01294 for 96 hours were examined by flow cy-
tometry; the tumor volume, weight, the protein level of H3K9me2 were measured 21 days after tumor transplantation experiment in nude
mice. Results: The expression level of G9a in SMMC-7721 and BEL-7402 cell were higher than HL-7702 cell(P<0.05). Various concen-
trations of BIX-01294 could inhibit SMMC-7721 cell and BEL-7402 cell proliferation in a time-dependent and dose-dependent manner
(P<0.05). There is a significant difference in cell cycle distribution with increased Gy/G, phage cell percentage, reduced S and G,/M
phage cell percentage at 96h by BIX-01294 treated (P<0.05). The expression levels of CC3, Bax, C-PARP were significantly increased,
and the Bcl-2 level were significantly reduced at 96 h by 5 uM BIX-01294 treated (P<0.05). Compared with the blank control group, the
tumor volume and weight of the bix-01294 treated group decreased, and the expression level of H3K9me2 in tumor tissue decreased(P<0.05).
Conclusion: BIX-01294 leads to cell cycle arrest and apoptosis of SMMC-7721 and BEL-7402 cells, and has a significant inhibitory ef-
fect on tumor growth. It may be through inhibiting the expression of G9a to reduce the expression of H3K9me? to inhibit tumor growth.
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Fig.l Expression of G9a in hepatocytes and hepatoma cells

2.2 BIX-01294 %+ BF4% 40 At 5 A0 2200



- 636 -

MREYESHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol21 NO.4 FEB.2021
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Table 1 Effects of different concentrations of bix-01294 on the proliferation of hepatoma cells( xt s,%)

BEL-7402 SMMC-7721
Groups
24h 48 h 72h 96 h 24h 48h 72h 96 h
116.83+ 115.87+ 116.58+ 117.55% 113.66% 114.84+ 116.54+ 119.21%
Control group(n=6)
23.17 21.62 33.11 20.36 21.52 20.37 24.06 21.43
110.42+ 105.83+ 109.97+ 103.28+
1 uM group(n=6) 99.82+ 13.56 90.33+ 12.52 96.22+ 12.48 89.22+ 12.48
22.17 22.72 23.19 23.34
90.93+ 86.36% 69.37+ 57.37% 93.63% 85.76% 69.37% 59.32+
5 uM group(n=6)
14.15%* 12.98* 11.04** 11.04* 15.13* 19.68* 11.04* 14.22%*
88.14% 82.97% 67.88% 54.82% 91.59+ 82.19% 67.49% 56.32%
10 wM group(n=6)
13.63* 12.16* 10.98** 7.93%* 17.38* 11.08* 0.82%*# 9.28**
83.43% 78.54% 66.56% 52.33% 85.37% 79.28+ 68.19% 54.08%
20 uM group(n=6)
14.62* 15.24* 10.53** 9.47** 15.02* 11.53* 8.55%* 8.93*#
Holistic analysis (HF coefficient:0.6952) (HF coefficient:0.7341)
Overall comparison(F, P) 19.032,0.000 31.706,0.000
Overall comparison of
35.941,0.000 48.914,0.000
time(F, P)
Overall comparison of
9.068,0.011 8.746,0.017

interaction(F, P)

Notes: Compared with control group, *P<0.05; Compared with 24 h after processed, “P<0.05.

2.3 BIX-01294 % BEL-7402, SMMC-7721 £ B B BA 9 240
ARWEGE B — BRI [ e BE 7 BIX-01294 40 HH AT 93 40 iy
96 h J5 I 4 I I ng ks . 4558 & P, BIX-01294 AbFIL 5,

Gy/G, B4 LB, S Al GYM BIRGAn L B REAIE, 225 2
A LA X (P<0.05), HBA R MO (P<0.05). W3 2.

% 2 BEL-7402 #1 SMMC-7721 ZAREEHA(xt s5,%)
Table 2 Cell cycle of BEL-7402 and SMMC-7721(x% 5,%)

BEL-7402 SMMC-7721
Groups
Gy/G, S G/M Gy/G, S G/M
Control group(n=6) 37.65% 3.09 38.21% 3.60 19.44+ 225 3529+ 3.14 37.66x 3.51 18.89+ 2.03
1 uM group(n=6) 40.42+ 3.10 35.83% 2.72 17.82+ 1.56 39.97+ 3.19 33.28+ 3.34 16.22+ 2.48
5 uM group(n=6) 60.93+ 4.17* 26.36% 2.98* 9.37+ 1.04** 59.84% 3.34% 25.62% 1.79** 9.12+ 1.19%*
10 wM group(n=6) 62.14% 3.63* 2497+ 2.16** 7.88+ 0.98*" 61.59+ 4.38* 24.19% 2.08** 7.49% 0.82**
20 uM group(n=6) 63.43+ 4.62*" 23.54% 1.94* 6.56+ 0.53*" 62.37+ 5.02* 23.28% 1.53*%* 6.19+ 0.55*"

Notes: Compared with control group, *P<0.05; Compared with 1 wM group, “P<0.05.

2.4 BIX-01294 X BEL-7402, SMMC-7721 A AT E B W
Al

i DL LRSS SR AT, 24 BIX-01294 ek 5 uM B, X
S AN R T A AR B B f . ARBIFSEaE— AP 38 . Western-blot i
it 5 uM BIX-01294 4b P20 96 b J , JF-98 48 o A 4 T
KR AR o A5 B, 5 M BIX-01294 4 FR 5,
BEL-7402, SMMC-7721 Ziffi )y CC3 .Bax .C-PARP # ik /K
FHiEr, Bel-2 FRK7KF T (P<0.05), TLIE 2 Fi3k 3.
2.5 BIX-01294 Ab3EXFR R #4878 K& H3K9me2 AY 20T

ATFFEE— WS T BIX-01294 X4 RSB 52 , 5
X BRATAR H , BIX-01294 Ab ¥R 2 4 MR AR S /0N, B o 2
A R H 4 H3KOme2 (IR KPREAR, 22 A Go =40
M(P<0.05), L3 4,

3 P
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Fig.2 Effect of BIX-01294 on apoptotic protein level of BEL-7402 and
SMMC-7721 cells
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H3K9mel il H3K9me2 nJ il ad fE0M TSk B 1 Rk KT, 3%
ZAH L 30 25 A R R R, DT 23 | RS J R 1) 2 A0 S e
SRR A 5 A 2o B A A G, AR T A0 Y — R R
PEFET 73X, AR LA SRR S A TR ML 2020, AR IT R
FHAS[R)¥e B2 1) BIX-01294 43 BEL-7402 £ SMMC-7721 &
YA A PR, i R I 0 SE K Ak B a4 T iR, BIX-01294
of e A A B 4 ) I 3G 5, RE AR ST R A, P 259
BRI G R AN T TR R R, 25
SRR APy DNA 451455, 4HAEA p53.p21 A1 pl6 [7KF-F+
=, R K A IR A FH 5: 3K Bax A/KT- I Al
Bel-2 (17K R R, 515 Bax/Bel-2 1 LA - , 200 Py 42 b 4k
AT ARG R C REORARR I & M, 58 CC-3
PO AR e A R UK IS PARP, SECHUK I, i
0757 A2 440 g 7220 A 5% & B BIX-01294 4b ¥ 5 98 40 i

ABFFEHIESE 5 IEH R IAR L , G9a 7E 2R R4l rf CC-3 ., Bax E'O%%ijk?ﬁ% ,Bel-2 (Y RIBKF- T RE, BiH]
B (BEL-7402 Fl SMMC-7721) 1 R R IIRAS XY BIX-01294 28 13X — L S-S AT A0 AL 0 T2
RS GOa WS RIBBUIMC, X I K W 7E 1E AL BLAR A
% 3 BIX-01294 3¢ BEL-7402, SMMC-7721 4HfUAT-F AKI M
Table 3 Effect of BIX-01294 on apoptosis protein of BEL-7402 and SMMC-7721 cells
Groups Cells C-PARP CC3 Bax Bel-2
BEL-7402 0.62% 0.12 0.12+ 0.06 0.32+ 0.13 0.92+ 0.10
Control group(n=6)
SMMC-7721 0.38%+ 0.14 0.09+ 0.04 0.46% 0.12 0.42+ 0.13
BIX-01294 group BEL-7402 0.93% 0.26* 0.53% 0.12* 0.49+ 0.11* 0.71% 0.09*
(n=6) SMMC-7721 0.63+ 0.08%* 0.95+ 0.03* 0.82+ 0.07* 0.25+ 0.03*
Notes: Compared with control group, *P<0.05.
3 4 BIX-01294 SbIEXH R RS K H3K9me2 HIZ2M0
Table 4 Effect of BIX-01294 treatment on transplanted tumor and H3K9me?2 in nude mice
BEL-7402 SMMC-7721
Groups Tumor volume Tumor volume
Tumor weight(g) H3K9me2 Tumor weight(g) H3K9me2
(mm?) (mm?)
Control group(n=6) 2013.43% 220.37 1.54+ 0.63 0.73+ 0.18 2137.46% 139.54 1.66x 0.31 0.89+ 0.09
BIX-01294 group (n=6)  976.79% 159.28 0.53% 0.22 0.51% 0.11 839.97+ 143.19 0.48% 0.14 0.62+ 0.06
t 9.339 3.707 2.555 15.896 8.497 6.114
P 0.000 0.004 0.029 0.000 0.000 0.000

I PR HP A 245 ) 2 T2 38 3 5 i e 200 ) 38 08 44 e
SRR R, BELA 200 ML A 43 240, DA 41 1 e e 19 2 4 2728
5% % RS [R) He BE 1 BIX-01294 43 BEL-7402 1 SMMC-7721
J& , AHE GYG, SHARAE EL BRI, S F11 G/M HH A A L Bl IAIG
VA BIX-01294 23 1ot BEL 7 J 93 40 1 300 St 300 skl 98 4 B 1)
BB, X 5 BRAEAF S Hh & B BELA s 40 ML (4 5 22 43 4 T 3 40
BT Z5IRAE — 3, S T 3P I0UE BIX-01294 X}
SR, ASIF 78 1 FH AR N RS AT IR S2 56, WL4% BIX-01294 i fifed A=
KEsEm, SCEGEs SRR, SXTREAAR HE , BIX-01294 4h B2 H

R BRI I G2, v o B /N T R 2L, LR 4 2
H3K9me2 f)RIA/KF- T FE, KW BIX-01294 il i #1 G9a M
SN H3KOme2 FY 18 B 1 ] g ) A
25 LTk, G9a FE AP AR A h i BE R 1K sl i AT HT G9a 4D
il 70 BIX-01294 J5 , 198 240 At S 40 0 J 400 BEL 4, JHC mT Rt
AT A CC-3, Bax C-PARP } Bel-2 [k M2 AT
AN AR T, AT i S S H3K 9me?2 F 3k 1l g 1) A
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