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[Abstract] Objective To evaluate the impact of hepatitis B virus (HBV) genome G1613A and C1653T mutations on
disease progression, viral replication capacity, and transcription activity of HBV core promoter (CP). Methods A total of 258
patients were enrolled in the present study, including 65 patients with acute hepatitis B (AHB), 120 with chronic hepatitis B (CHB),
and 73 with acute on chronic liver failure (ACLF). Serum HBV DNA was extracted from patients, and full-length HBV genome was
amplified by PCR. The incidences of G1613A, C1653T and G1613A+C1653T in different groups were compared, and through
functional experiments, the impact of mutants and wild-type virus on viral replication capacity and CP transcription activity
was assessed. Results Genotype B, C and D were the three detected genotypes in 285 patients, with detection rates of 22.2%,
76.2% and 1.6%, respectively. The incidences of G1613A, C1653T and G1613A+C1653T mutations increased with the disease
exacerbation, and they were 13.70%, 31.80% and 45.20% in AHB patients (P<0.01), 2.30%, 16.30% and 27.40% in CHB patients
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(P<0.01), and 2.29%, 12.07% and 23.29% in ACLF patients (P<0.05). Compare with wild-type strain, the G1613A mutant strain of

HBV increased the viral replication capacity by 6%, reduced HBsAg level and core promoter activity by 15% and 16.2%, and reduced

HBeAg to undetectable level; the C1653T mutant strain increased the viral replication capacity, HBsAg level, and core promoter

activity by 10%, 55% and 17.1%, respectively, and the HBeAg level was comparable to that of wild-type strain; the G1613A+C1653T

mutant strain increased viral replication capacity, HBsAg level and HBeAg level by 7%, 66% and 227%, respectively, while it had no

influence on core promoter activity. Conclusion The G1613A and C1653T mutation in CP region may increase HBV replication

capacity and alter CP activity and HBV antigens expression, the doublet mutation of G1613A+C1653T shows synergic effect on

these changes, suggesting these mutations are associated with liver disease progression.
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Tab.1 Clinical data of the patients
Item AHB (n=65) CHB (n=120) ACLF (n=73) P value
Male [1(%)] 53(80.2) 104(86.6) 59(80.8) 021
Age (year) 37+12 40+13 46 £ 12 <0.01
HBeAg+ [n(%)] 22(33.8) 70(58.3) 22(30.1) <0.01
HBV DNA(U/ml) 3.5+2.0 5816 5.0+19 <0.01
ALT (U/L) 1257.7 + 680.1 318.1 +£349.3 527.7 £ 995.6 <0.01
TBIL (pmol/L) 103.0 +70.7 74.4+101.3 313.4 = 144.3 <0.01
PTA (%) 100.7 = 23.3 83.6 = 20.9 33.4+42 <0.01
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Tab.2 Primer sequences for PCR amplification

Primer Sequence(S'—3') Note
P1 TGCACGTCGCATGGAGACCACCGTGA Used for site-directed mutagenesis
P2 CTCCATGCGACGTGCAGAGGTGGAGC Used for site-directed mutagenesis
P3 TTGCCCAAGGTCTTACATAAGAGGAC Used for site-directed mutagenesis
P4 GTAAGACCTTGGGCAAGACCTGGTGG Used for site-directed mutagenesis
PS CCGGTACCCGCATGGAGACCACCGTGAAC (Kpn 1) Sense primer for PCR amplification of CP region
P6 GGAGATCTGCCCCAAAGCCACCCAAGGCAC (Bgll) Antisense primer for PCR amplification of CP region
P7 GGGCGGCCGCCGCATGGAGACCACCGTGAAC (Not | ) Sense primer for PCR amplification of CP and Core region
P8 GGGAGCTCCTAACATTGAGATTC (Sac I ) Antisense primer for PCR amplification of CP and Core region
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Results of site-directed mutagenesis detected by DNA sequencing

T1. A1613+T1653 double-mutations type; T2. G1613+T1653 single-mutation type; T3. A1613+C1653 single-mutation type; T4.

G1613+C1653 wild type
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double-mutations type; T2. G1613+T1653 single-mutation type; T3.
A1613+C1653 single-mutation type; T4. G1613+C1653 wild type; W.
pTriEx-1.15 HBV vector
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