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[ Abstract]Objective : To analyze the association between intrahepatic levels and mutation of hepatitis B virus covalently closed circu~
lar DNA(HBV cccDNA) in hepatitis B virus—related hepatocellular carcinoma. Methods;The levels of intrahepatic HBV cceDNA,
HBYV total DNA and pgRNA were measured by real-time quantitative PCR. Intrahepatic cccDNA was amplified by rolling circle am~
plification(RCA),and the preC/C,RT,X, preS region of cccDNA were sequenced. Finally,the AP sites of intrahepatic cccDNA in
cancerous tissues were measured. Results . The mean intrahepatic HBV cccDNA level was significantly lower in the cancerous tissues
than in the contiguous noncancerous tissues(3.32 copies/cell vs. 9.64 copies/cell, P=0.029) ,while there was no significant difference
in the median levels of intrahepatic HBV total DNA and pgRNA between the cancerous tissues and the contiguous noncancerous tis—
sues(HBV total DNA:16.94 copies/cell vs. 12.18 copies/cell, P=0.325;pgRNA :75.54 copies/cell vs. 22.46 copies/cell, P=0.128). G-
A mutation was the main mutation pattern for preC/C and X gene regions. The dinucleotide context of the G—to—A mutation in preC/C
and X gene regions showed preferred editing in the 5’ GpA, accounting for 37.1% and 40% in cancerous. Finally,the levels of intra—

hepatic HBV ccecDNA in cancerous tissues decreased with APE1 treatment(1 011 copies/pl vs. 501.8 copies/pl, P=0.058) ,indicating

HBYV cceDNA in the cancerous tissues contains AP site. Con—
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clusion ; The intrahepatic HBV cccDNA level is lower in the
cancerous tissues than in contiguous noncancerous tissues,
which maybe associated with high mutations of G~A and AP
site.
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BT ¥ (hepatocellular carcinoma, HCC) &R FE 5
R E, B 60% M i &4 5181 HBV g%
YIFESE, HBV A& 3R DNA(covalently closed
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8 PCR & HBV cccDNA HBV total DNA Fl pgRNA, #
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R R IR 1 (rolling circle amplification, RCA) 3K 4% 7
HY AT H A HBV cccDNAP,
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HLJF (hepatitis B surface antigen, HBsAg)FEA< FH%: | BHPER e
B394 11:1, e $LJH (hepatitis B e antigen, HBeAg) JELPE
(hepatitis B core antigen, HBcAg) FHP:HIBA ¥ Ho 251 457

- F 1220, FEASAE & F R B K 39 4 A 7ES3.5 XA

4.596 log copies/ml,
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Tab.1 Clinical information list of paired patients

s PRAFAE it
YR (B/i&) 11/1
Eg 53.50 + 10.09
HBsAg (+/-) 11
HBeAg(+/-) 5/7
HBcAb(+/-) 12/0

19.74(2.818,857.8)
4.596 + 0.890

AFPM(Q,,Q;) \ng/ml]
HBV DNA(logl0)

AFP: F B2 H ; HBV DNA: ¥ 5 HBV 3% /K ¥ ; HBsAg: Z TR E
P ;HbeAg: Z AT e HLJE ; HBcAb: Z FFZOHi{A
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cell, MTERESE 214 HBV total DNA 7K FE4376 M 0.023 6~
36.970 O copies/cell; I B 4 41+ HBV pgRNA K F43 75 M
0.16~389.62 copies/cell, Ti7EREF 44 HBV pgRNA /K
5375 M 0.65~80.06 copies/cell,,
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ACEHIEA B B 2 7 (16.94 copies/cell vs. 12.18 copies/cell,
P=0.325, & 2B;75.54 copies/cell vs. 22.46 copies/cell, P~0.128,
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Xt A5 HI%t preC/C. preS X F RT K38 49 7 5 4T 4 KR
B& Rt , Xt xt G 4 Rt T B E RN,
WA 3 B, BRI AT A D R R NER R X 8,
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Fig.1 Intrahepatic HBV cccDNA, HBV total DNA and HBV pgRNA level in cancerous and contiguous
noncancerous liver tissues in all 12 clinical samples
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Fig.2 Analysis on expression difference of the intrahepatic HBV cccDNA,HBYV total DNA

and HBV pgRNA in cancerous and contiguous noncancerous liver tissues
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Cancerous
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Fig.3 Mutations forms and frequencies in four different regions of HBV cccDNA in clinical HCC
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APET1 treatment
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Fig.4 Dinucleotide contexts in the G—A mutation position of
preC/C and X region
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2R PE M Tagman 35, T Wong 1 i) 2
Invader assay J7i%, i HRE Al B &8 B R IA
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A ASGHE—24007 T %8S HBV cccDNA IRAE |
& B HBV cccDNA AE XIS MR RR g
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BAE preC/C F1 X FIAN K43 i d £ , Bonvin %510
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poprotein B mRNA —editing catalytic polypeptide 3,
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HE 4y e 2, T Z B A BF 5T R B APOBEC3 FK ik
Ji = A F AT sURL R AKHE 5° GpA 15 GpG I —
BEHRRIE AR BAX 2 MRIBRER G-A &
27485 APOBEC3 B XS HBV cccDNA By UI A
Ko WA, AR PRI AL cccDNA FHFE
KER AP A5, B4 cccDNA B B8
APOBEC3 FKIEE H M EEIER G , 46T UNG R3]
JE R AP 3 15, 33 A BER 185 AR %

HBV cccDNA /K FAERBA S P B Fisd
21 A RE S AH ST HBV cccDNA kK4 K& GA
RAKRKE AP AFEAX, MX—WAfkS
APOBEC3 FJEHIE,
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