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[Abstract] Objective To evaluate the influence of hepatitis B virus (HBV) genome nucleotide A1846T mutation on
the viral replication capacity and the transcription activity of HBV core promoter (CP)invitro. Methods A total of 385 patients
with hepatitis B admitted to the 302 Hospital of PLA were enrolled in the study, including 116 with moderate chronic hepatitis B
(CHB), 123 with severe chronic hepatitis B (CHB-S), and 146 with acute—on—chronic liver failure (ACLF). Serum HBV DNA was
isolated and full-length HBV genome was amplified. The incidence of Al1846T was analyzed. Full-length HBV genomes containing
1846T mutation were cloned into pGEM-T easy vector, and the counterpart wild-type 1846A plasmids were obtained by site—
directed mutagenesis. The full-length HBV genome was released from recombinant plasmid by BspQ I/Sca I digestion, and then
transfected into HepG2 cells. Secreted HBsAg level and intracellular HBV core particles were measured 72 hours post—transfection
to analyze the replication capacity (a 1.0-fold HBV genome model). 1846 mutant and wild-type full-length HBV genomes were
extracted to amplify the fragment of HBV CP region, and the dual luciferase reporter of the pGL3-CP was constructed. The
luciferase activity was detected 48 hours post—transfection. Results The incidence of A1846T mutation gradually increased with
the severity of hepatitis B, reaching 31.03% 42.27% and 55.48% in CHB-M, CHB-S and ACLF patients respectively (P<<0.01).
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The replication capacity of 1846T mutants, level of secreted HBsAg, and transcriptional activity of CP promoter were increased

by 320% 28% and 85% respectively, compared with 1846A wild-type strains. While the more common double mutation A1762T/

GI764A in CP region was increased by 67%, %% and 72% respectively, compared with its counterpart wild-type strains. Al846T had

a greater influence on viral replication capacity invitro. Conclusions A1846T mutation could significantly increase the replication

capacity of hepatitis B virus, secretion of HBsAg and transcription activity of CP promoter, and cis—activate the downstream gene

transcription. The finding indicates that HBV genome A1846T mutation might play a role in liver disease progression.
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Tab.l Primer sequences for site—directed mutagenesis and PCR amplification of CP region
Primer Sequence Note
P1 5" —=CCTAATCATCTCATGTTCATGTCCT-3’ Used for sitedirected mutagenesis
P2 5 ~AGGACATGAACATGAGATGATTAGG-3’ Used for sitedirected mutagenesis
P3 5" ~CGGGGTACCCCACCAGGTCTTGCCCAAG-3" (Kpn I ) Sense primer for PCR amplification of CP region

P4 5" ~GGAAGATCTAGGCTTGAACAGTAGGACATG-3" (BglIl)

Autisense primer for PCR amplification of CP region
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Tab.2 Clinical data of the patients

Clinical data CHB-M patients (n=116)

CHB-S patients (n=123) ACLF patients (n=146)

Age (year) 41.1£13.0 38.8+13.4 46.0+12. 0%
Male/Female 100/16 106,17 119/27
HBeAg (+/-) 88/28 58/65% 19/97@®

ALT (U/L) 169. 00+249. 00 460. 39+376. 02 527. 704+995. 60
TBIL (mmol/L) 42.38476. 80 106.54+112.31% 313.40+144. 307
HBV DNA (1ogl0 copy/ml) 6.27+1.26 5.93+1.36" 5.00+1.90
A1846T mutation rate (%) 31.03 49. 27 55. 482 ®
(1)P<0. 05, (2)P<0.01 compared with CHB-M patients; (3)P<0.05, (4)P<0.01 compared with CHB-S patients
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