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The influence on cell proliferation and apoptosis of combined afatinib with Mithramycin A in
human hepatocellular carcinoma cell line HepG2

Huang Ziling, Huang Lanshan, Shen Siqiao, Feng Zhenbo™

(Department of Pathology ,the First Affiliated Hospital of Guangxi Medical University ,Nanning 530021 ,China)

[Abstract] Objective:To explore the effect on proliferation and apoptosis after treatment with afatinib and Mithramycin A (MIT)in
hepatocellular carcinoma cell line HepG2,and detect the aberrant expression of related factors. Methods: HepG2 cells were treated
by afatinib, MIT,and combination of two. MTT and flow cytometry (FCM)were used to observe cell viability and apoptosis. EGFR,
Sp1,Sp3 and genes, which were related to proliferation and apoptosis like Cyclin-D1, Cyclin-E2,Bcl-2, Caspase3, Caspase9 and p53,
were analyzed by qRT-PCR. Results: With the administration time increasing,the inhibition rate of HepG2 cells apparently raised,
while the group treated by afatinib and MIT exhibited dramatic ascending (P < 0.05). In addition,FCM also confirmed that
Combination of afatinib and MIT arreasted HepG2 cells in Gy/G, phase,and the highest apoptosis rate appeared in combined group(P <
0.05). The level of Cyclin-D1,Cyclin-E2 and Becl-2 in HepG2 cells incubated with both afatinib and MIT were obviously down-
regulated, while Caspase3 up-regulated. Besides,afatinib enhanced expression of Caspase9 and p53,while MIT down-regulated the
level of EGFR (P < 0.05). Conclusion: Afatinib combined with MIT significantly suppressed proliferation and induced apoptosis in
HepG2 cells by inhibiting of Cyclin-D1,Cyclin-E2 and Bcl-2 coupled with increase of Caspase3,Caspase9 and p53. Moreover,our
resultes probably provide a novel EGFR-centered strategy for future combined targeting therapy in HCC.
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Table 1 Primers of qRT-PCR

R FIPIFHI(5—3")
B-actin F: GCACCACACCTTCTACAATGAGC

R: GGATAGCACAGCCTGGATAGCAAC
EGFR F: CGAGGGCAAATACAGCTT

R: AAATTCACCAATACCTATT
Spl F: TCCAGACCATTAACCTCAGTGC

R: TGTATTCCATCACCACCAGCC
Sp3 F: GCTTGCACCTGTCCCAACTGTA

R: CTCCAGAATGCCAACGCAGA
Cyclin-D1 F: GGGCCACTTGCATGTTCGT

R: CAGGTTCCACTTGAGCTTGTTCAC
Cyclin-E2 F: TGGGAACTTTGTCCTGTAACAATCA

R: CACAAGGCAGCAGCAGTCAGTA
Bel-2 F: AGTTCGGTGGGGTCATGTGTGC

R: CTTCAGAGACAGCCAGGAGAAATC
Caspase3 F: AAGCGAATCAATGGACTC

R: TTCCTGACTTCATATTTCAA
Caspase9 F: GGCTGTCTACGGCACAGATGGA

R: CTGGCTCGGGGTTACTGCCAG
p53 F: GAGGGATGTTTGGGAGATGTAA

R: CCCTGGTTAGTACGGTGAAGTG

A:DMSO 41;B:A 41;C. M 41;D . A+M 41,

DA KIS 254 (afatinib+ MIT 2H ) HepG2 4 ifd 4
TERFUAE (B 1), % FILZ2Y 48 h J5,5 DMSO
XTHRAAH LY, 252540 20 A= RS A I Bl AR 2 ) 44
WOAR B iy , AR iG 2 ) SRR i, K
A 2 MRS P B g e 2%
2.2 afatinib 324 MIT *F HepG2 4m feL 2 K 44 37 41
£ A

afatinib A1 MIT H00 5 5K & F 25 1 658 90 4l
HepG2 40 E 4 | afatinib F1 MIT 7E 8004525 72 h
J& 1Cso 4351 47 400.3 nmol/L F1201.8 nmol/L, LIt
W EEAE A W24 5 SLSC 00 B 4 25V . MITT il
Biti 25 HF R AR B8, BA.2454H (400.3 nmol/L afatinib 2 1
201.8 nmol/L MIT 41, A ZF1 M 41) FIERA 2641
(400.3 nmol/L afatinib+ 201.8 nmol/L MIT 2 ,A+M
ZH )HepG2 ZHMEARAY A K ADTIVER A K, HHZ
48 h JFIR , 45 WA 5 (48 .72 .96 h) A FH 25 24
YRR A2 2 W ERS N (P < 0.001, 18 2).,
2.3 afatinib B4 MIT *F HepG2 4m A¢. & 28 % 7 =

1]

B 1 4324 48 h Je IE S 24028 (x200)
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Figure 2 The effect of treatment with different drugs on HepG2

cells proliferation

TEZ24 48 h T, BAZh4H (A 4HAI M A1) DL 3G T
Z52H (A+M 2H) 40 B 35 3R GO/G1 HABH A , &40 3%
RN FRLH A SR, Hor A+ M 4P Zh A AR AL T

Morphologic changes of HepG2 cells after treatment with drugs for 48 h(x200)

KA (P < 0.05, 8 3A B f1% 2), [N, HepG2
AR TR A N, A 4 18.26% M 4 16.20%
A B AR XS R4 1.60%, BRAFHZY A+M
PR T HE IR 26.35% , WA ik = T ER 2 4 RN IR A
EZRFAGIEE L (P < 0.05,18 3C f1k 3),
2.4 afatinib F&4& MIT *F HepG2 %8 f&. EGFR.Spl .
Sp3 & 3% 75 B T A8 & X B mRNA & A 69 %500

g SR MIT B 7 0 8 9 Spl Al Sp3 By
ik, i[RI > EGFR & 4t T afatinib I ASXT Spl
1 Sp3 AR (] 4A) , afatinib 5 MIT ¥ 55 F
VA JEIAE SC A F Cyelin-D1 il Cyclin-E2 B934, BE
A 25X Cyclin-E2 I A4E FEE B (1 4B) .
AN FE P TAH SCHE PR B A v afatinib F1 MIT
Z T Bel-2, [ Caspase3 JEA | 1M afatinib i [F]
A L9 Caspase9 F1 p53, A 4245, Caspase9 Fll
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Figure 3 Influence on distribution of cell cycle phase and apoptosis after incubation with normal medium (DMSO)or different

drugs for HepG2 cells
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Table 2 Distribution of cell cycle phase and apoptosis rate after incubation with normal medium (DMSO)or different drugs

for HepG2 cells (%,% +5)

i Gy/G, S # G, # M TR
DMSO X ffZH 33.29 + 1.16 13.30 + 1.33 30.97 £ 2.30 22.44 + 3.00 1.60 + 0.17
AfE 41.14 + 426" 12.86 + 3.68 24.03 + 3.90** 21.98 + 2.69 18.26 + 0.81**
M & 43.47 + 3054 12.59 + 5.26 25.66 + 8.89* 18.29 + 4.46 16.20 + 1.52**
A+M B 50.62 + 2.75* 12.40 + 5.02 1545 + 3.88* 21.54 + 5.84 26.35 + 3.86"

5 DMSO Xt PR H#E, “P < 0.05; 5 A+M A H#E, *P <0.05,
p53 B IR N g 2 (& 4C) A7, AE L s A5 X Al g e 250 R SR

br . Z 2GR E A TR L IR P TS R AL

EGFR J78 FE N2 5 T B9 B, SR il AR

FUAT, U PERP R G S % TR 22580 i R BEHAIRI AN afatinib SERCR S NKRE, A
IR LRE T AR B e MBS AT VR OB IE TS 4R I 2K 25 1y 1) ) LA T 2 W 1 A M Jed &4
SRR FBRZ—, PRSI E R P EGFR B2, IR 40 EGFR A1 5 325k

3 it i
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Figure 4 The change of mRNA expression for factors related to proliferation and apoptosis in HepG2 cells treated with different drugs

Cell cycle arrest

Cyclin D1
Cyclin E1

<

PR

Bel-2

<

afatinib

Inducing apoptosis Caspase 3

( Caspase 9

pS3
5 afatinib BA MIT /R A

Figure 5 A model proposing the possible mechanism of afatinib
and MIT
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% o MIT 245 AJ LAR ek AR 2 5 9 0 LA AR i
Y i EGFR AFRIA , DLKCE s i i &4
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