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[Abstract] Objective To profile transcriptome dynamics in the entecavir resistant hepatitis B virus (ETV-r HBV) stably
transfected cell line, and provide fundamental data for future studies to understand mechanisms of infection using this cell line.
Methods ETV-r HBV stably transfected cell lines (HepG2.A64) and the corresponding isogenic cell lines (HepG2) were used
to profile the transcriptome (n=3). We used DESeq2 software to analyze the sequencing results to identify differentially expressed
genes with |log2 Fold Change|>2, padj<0.05. GO and KEGG functional enrichment analysis of differential genes were performed by
clusterProfiler software, and then the transcriptional and protein levels of related genes in the DNA repair pathway were detected
by RT-qPCR and Western blotting. Results A total of 613 differentially expressed genes were identified in the cell lines before
and after stable ETV-r HBV transfection, of which 401 were up-regulated and 212 down-regulated (padj<0.05). GO and KEGG
enrichment analysis showed that differentially expressed genes were mainly involved in the inflammatory response, PI3K/Akt signal
pathway, PPAR signal pathway, NF-kB signal pathway and immune-related biological processes. Through the analysis of the relevant
genes in the DNA repair pathway and the verification by RT-qPCR and Western blotting, it was found that after stable transfection
of ETV-r HBV, the mRNA expression of RADS52 and XRCC2 genes in the DNA repair pathway decreased by 68.96% + 7.59% and
69.58% + 6.32%, respectively, and the protein expression decreased by 69.93% =+ 3.88% and 26.47% + 12.7%, respectively, and the
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differences were statistically significant (P<0.05). Conclusion Compared with the original background cell line HepG2, a lot of

genes are differentially expressed at the transcription level in HBV stable cell line, and the DNA repair-related genes in the HepG2.

A64 cell line had been decreased significantly.
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Fig.1 Detection of hepatitis B markers in HepG2 and HepG2.A64 cells
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Fig.2 Volcano map and cluster heat map of differentially expressed genes
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Fig.3 Enrichment analysis of differentially expressed genes
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Tab.2 Characteristics of differentially expressed genes in HepG2.A64 cells compared to HepG2 cells
T FPKM log2 (22 H70) pad R
HepG241/if HepG2.A6441 fifs
CGA 1.778 104.717 5.893 384 <0.001 A
A2M 0.404 89.771 7.794 234 <0.001 i
MFAPS 22.389 0.111 ~7.640 850 <0.001 T
IGFBP4 20.971 0.472 -5.471 180 <0.001 T
SERPINBS 15.592 0.353 -5.451 520 <0.001 T
ALPI 586.952 25.409 -4.524 290 <0.001 T
MAGEA3 6.058 60.178 3.323 125 <0.001 A
COL15A1 45.402 5.651 ~2.992 120 <0.001 T
CTGF 1.552 19.214 3.637 548 <0.001 NS
COL4A2 9.419 1.488 -2.651 430 <0.001 T
GPC5 1.189 10.655 3.170 432 <0.001 A
ALPP 1644.843 195.210 -3.060 210 <0.001 T
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Fig.4 RT-qPCR and Western blotting analysis of related genes of HepG2.A64 and HepG2 cells in DNA repair pathway
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MIHTHBVAL 3 A PR ZH 117 R Hep G2. A6 441 Jifd
Z VAN A7 Y B ] B B4 2 [9] SC HE 2 8 (clustered
regularly interspaced short palindromic repeats,
CRISPR)WTHBVHY T ERAE Y, Jf % BLCRISPRIF [
HBV/5 HepG2. A64 4 i Hh e A= T R e (R 5 5 1R
4,

AW F FH v 3 i S A BRI
S HepG24i i ZAH L, ETV-r HBVEL E H L 5 1Y
HepG2.AG4 40 il 7 A 6134 B K A7 78 22 = &
ik, H2ERRBEHN FEZEAAETRIERN . PPAR
fE7iE % . NE-«Bf5 5l . e d s, H
f, ALPP., MFAPS. SERPINBS. ALPI, IGFBP4,
COL4A2. COLISAL%5HE K75, 5KV 1 335 &tk
FREAC . TR ZE N B C AR OP SR L ROk
s R0 At B9 S5 200 L v ARG 0 B AL PP R [T £ iR
SALFRIA, AR R DR Fr B AR 0 18 B e A e
FATE/BJ-HCC-2 [ (1) [T 40 i ALPP BE Rl 2 1k 7K
Pt B R RN MEFAPS 4 I A3 SR LT 4 g 21
RSy, EEAEMAL LT ERPRERY, R
A5 Y S A S (A FHYY . SERPINBS A4 o fi
JAE A ks st TR R A R AR K L 1R
TR ARBFITE 54 JE HBVIE Y. S T &
Az AR DGR R VR AL R e 4t T 2%

S5 A AR KHBVIR Y 5 1 R4 IEDNABE
ABFSE 72,  H HEM A ST BT V-r HBVEAE %
YL Hep G2. AG4 41 il F TE 5% sf oK1 H BLK 5 22 5
FBEFE TR SHBVE NS T 15 E4 MW DNA
BRI K. Sekiba2 PRI STIEST, HBxZK [ fiE
g SDDBLWEAHHAEH], M THEDNAME K GE
J1, WRTIE AL E 7 R R 1 A ] T 4R g
REEF R E I Smes /6 A 1K, f#BRSmcs/68 &
PRXTHBVIE N 4155 55 . & il g il 4 i 7o
[, HBx R [ 78 41 5T o o] 3l 5 3 R p s 3 36 P i
541 fuA% H A DNAME KA G K (WDDB1 . XPB,
XPDFITFIIH) % A HAE AP, HrhHBx 5 TFIIH
414y XPBHIXPD Y4 B AE vl UV FDNAK
(1 £ B R BE P ARG P AR A R R
S Hep G4l & I #, ETV-r HBVHE E L 5 1Y
HepG2.A6440Jifl 2 HRADS2 FIXRCC2H: [ mRNAF
HHRBKE Y WP, RADS2FE KX 4ERE il g

FEN A A S B 22 e S, W] 7 () U5 2 A f K
Bl AUBE W 205 52 1) DLRNA R B AR I DNA S 11 4% 52
#20 HRADS2 T HYSNPs SRR . il . HLAR
PR . Sk 3009 RN O 5595 45 22 Rl RE 19 & AR AU A
B AN, SotiriouZEPYHFSY £, RADS25E
RS B DNAK T W U N A . XRCC25E A
[ Sy ] Y5 B 23 ¢ b 1) BRI ), 2 5 RADSL
SEE EDNAFGERAL, 7] LL45 A DNAFEAE 7E H A
PRI AT A WS 2 IXRCC2 %78 1 40 il LA
= A A &G R AT E KT, B X DNA%RE /] 38 55
(AN 22 2485 2 CRUBET) . FRL B R 59 LA B do 64k ) A
P2 R AR, R HZ IR A e e
S e SR B XU B

25 LTk, ETV-r HBVARE 7L YL )5 1 2 4 i
W Z S RIRIEN, His EAERFEELHEE
P RN RADS2 M XRCC2 A N M, 2758
HBV/E YL 11 32 4 i J5 7T e i 2 :FRADS2 FIXRCC2
FEHIE M DNAKBEE S, i HiDNA
PR REAS 21 S A 2B S AT RAR, T 3k
PR ARFaRE | IR SRR A AR & SR
M EHBVER AN H DN A 16 5 i B KL D4 1) L
TRAERLEMTA R it — 25T
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