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Abstract

Molecular Virological Characteristics of Hepatitis D Virus and Hepatitis

B Virus Dual-Infection

Background and objective:

Hepatitis D virus (HDV) is a satellite virus of hepatitis B virus (HBV).
Theoretically, all hepatitis B patients should be screened for hepatitis D infection.
However, due to high burden of hepatitis B infection, insufficient screening of HDV,
and HDV prevalence varies according to geography, it is difficult to estimate the
certain prevalence rate of hepatitis D infection. After HDV entries hepatocytes, small
hepatitis D antigen (S-HDAg) is translated to promote HDV replication. After a
period of replication, HDV uses host enzyme to edit RNA, and is converted into an
edited-HDV. The latter produces Large Hepatitis D antigen (L-HDAg), which inhibits
HDV replication and promotes HDV assembly and release. Both S-HDAg and L-
HDAg can inhibit the replication of HBV through various mechanisms. Edited-HDV
can release from and entry into hepatocytes, but when edited-HDV momo infects
hepatocytes, it can’t replicate and establish hepatitis D infection. The L-HDAg

producted by edited-HDV may prevent HBV or original-HDYV infection.

One of the objectives was to study the prevalence and the characteristics of
molecular virology of HDV in hepatitis B patients. We used these results, to find a
more reasonable screening strategy. The other objectives was to find the effects of
edited-HDV infection on other hepatitis viruses, exploring its application prospects in

the treatment of viral hepatitis.
Methods:

5594 serum samples of hepatitis B patients were collected in Jilin Province,
hepatitis B surface antigen (HBsAg), HBV DNA, anti-HDV, and HDV RNA were
detected, and study data were performed statistical analysis. The proportion of edited-
HDV to total HDV in the serums of patients with hepatitis D were analyzed by gene

Y



sequencing. Using in vitro experiments and molecular biology methods, hepatocytes
were infected with virus through the corresponding virus whole genome plasmid, to

investigate the effects of edited-HDV infection on other hepatitis viruses.
Results:

In the hepatitis B patients of Jilin Province, the positive rate of anti-HDV was
about 3.6% (3.2-4.2%), and the positive rate of HDV RNA was about 1.2% (0.9-
1.5%). The screening positive rates of HDV RNA in male and female hepatitis B
patients were similar (1.2% vs 1.1%, P>>0.05). The screening positive rate of HDV
RNA of 51-80 years old hepatitis B patients was higher than that of 31-50 years old
patients (2.1% vs 0.2%, P<<0.05), 87.7% of hepatitis D patients were between 51 to
70 years old. The HBsAg quantity of HDV-resolved patients (anti-HDV positive and
HDV RNA negtive) was lower than that of hepatitis D patients (65.83 IU/mL vs
892.90 IU/mL, P<<0.05). The HBV DNA quantity of hepatitis D patients was lower
than HBV mono-infected patients (18.6 IU/mL vs 338 IU/mL, P<<0.05), screening for
HDV infection is more likely to yield positive results in hepatitis B patients with
lower HBV DNA level, 95.2% of hepatitis D patients had HBV DNA quantity below
2000 IU/mL. The anti-HDV absorbance of hepatitis D patients was higher than that of
HDV-resolved patients (2.219 vs 1.397, P<<0.05), those with higher anti-HDV levels
were more likely to test positive for HDV RNA. A weak correlation was observed

between HBsAg and anti-HDV in hepatitis D patients (r=0.256, P=0.043).

In the serum of 83.3% of hepatitis D patients, edited-HDV accounts for 35%-
43% of the total HDV. In vitro experiments, when the initial proportion of edited-
HDV was more than 50%, HDV replication was lesser compared to all original-HDV
group (P<<0.05); but HBV replication remained unchange compared to the group that
didn’t transfect HDV(P>0.05). In HDV mono-infection, there was a negative
correlation between the initial proportion of edited-HDV and HDV RNA level (r=-
0.857, P=0.029); but in HBV-HDYV co-infection, there was no correlation between the

initial proportion of edited-HDV and HDV RNA level (r=-0.790, P=0.061), and no



correlation between the initial proportion of edited-HDV and HBV DNA level too
(r=-0.547, P=0.262). Edited-HDV added to hepatocytes in advance can reduce the
replication of HBV entered subsequently (0.56 vs 1.00, P<<0.05), but can’t affect the
replication of original-HDV entered subsequently (0.99 vs 1.00, P>0.05). After
entering hepatocytes that were already infected with HBV, edited-HDV increased
HBYV replication (1.46 vs 1.00, P<<0.05).

Conclutions:

Among the hepatitis B patients of Jilin Province, the positive rates of anti-HDV
and HDV RNA were about 3.6% and 1.2%, respectively. Hepatitis B patients over 50
years old, or HBV DNA quantity less than 2000 IU/mL, should be screened for
hepatitis D infection. Patients with higher anti-HDV levels are more likely to test
positive for HDV RNA. In the serum of most hepatitis D patients, edited-HDV
accounted for 35%-43% of the total HDV. In vitro experiments, when the initial
proportion of edited-HDV was more than 50%, edited-HDV could inhibit the
replication of original-HDV that entered simultaneously, but had no effect on the
replication of HBV that entered simultaneously. Edited-HDV in hepatocytes might

prevent HBV infection, but couldn’t prevent primitive original-HDV infection.

Key words

Hepatitis D virus, hepatitis B virus, epidemiology, molecular mechanisms,

screening strategies.
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M5 SR H3C

aa amino acid AR

ADARI Adenosine deaminases acting on 1 BI{EF]T RNA [REF
RNA i 22 il

AGL Antigenic loop PRI

agRNA antigenome RNA X EEFIZH RNA

cccDNA covalently closed circular DNA LM A IR DNA

CCS Coiled-coil sequence 12 i 26 BB 7 4]

CHD Chronic hepatitis D &k T RIRF 4

CI Confidence intervals BAiEX A

CYL-I Cytosolic loop I iESZ !

ELISA Enzyme linked immunosorbent B 402 W Bl 56
assay

ESCRT/MVB  Endosomal sorting complex required 75 % N 14 2y ik &5 &Y 1)
for transport-dependently 3z i i i1t 2 Yo 44
multivesicular body

gRNA genome RNA R 2H RNA

HBsAg Hepatitis B surface antigen O R R TR
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HCV Hepatitis C virus IR T 28 5 B
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NES Nuclear export signal ZaiBiES

NLS Nuclear localization signal EENMNES
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