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Complete Genome Sequence of a Hepatitis D Virus Genotype 1 Strain

Isolated in Guangdong, China
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Here, we report the first complete genome sequence of a hepatitis D virus genotype 1 strain, GZ37, isolated in Guangzhou,
Guangdong Province, China, in 2014. The sequence information provided here will help us understand the molecular epidemiol-
ogy of hepatitis D virus and contribute to disease control in mainland China.
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t is estimated that about 18 million people have evidence of

exposure to hepatitis D virus (HDV) worldwide (1). The virus is
most highly endemic in Mediterranean countries and the Middle
East (2). Studies have consistently indicated that most patients
with hepatitis B virus (HBV)-HDV coinfection have more severe
liver disease than those with HBV monoinfection (3), while HDV
genotype is associated with the severity of the disease (4-6).

To date, no complete genome sequence of the Chinese HDV
strain has been reported, except for that for strain JN (GenBank
accession no. HM046802). JN was isolated about 5 years ago in
Shandong, which is located in northeastern China. However,
Guangdong is located in southern China and is an internal and
international crossroads for cultural and commercial exchanges
(7). The continuous socioeconomic advancement and migration
flow in Guangdong may influence the HDV genotype distribution
pattern at both the local and national level. However, there have
been no studies on the genotypes of HDV in Guangdong.

Here, we report the first complete genome sequence of an HDV
genotype 1 (HDV-1) strain in Guangdong, GZ37, which was iso-
lated on 13 June 2014 from a serum sample from a 32-year-old
female patient with HBV-HDV coinfection. The patient was diag-
nosed by a positive IgM anti-HDV result (8, 9). Total RNA was
extracted from the patient’s serum sample, which was stored at
-80°C, using the QIAamp viral RNA minikit (Qiagen, Germany).
Next, nested-reverse transcription-PCR (RT-PCR) with 4 primer
pairs was used to amplify 4 overlapping amplicons spanning the
entire genome. First-round PCR was conducted by the one-step
RT-PCR kit (Qiagen), and second-round PCR was conducted by
the Platinum high-fidelity Taq DNA polymerase (Life Technolo-
gies, USA). After purification with the QIAquick PCR purification
kit (Qiagen), all PCR products were directly sequenced on an ABI
3730 Sanger-based genetic analyzer, and the genome was assem-
bled using DNAStar version 5.0.

The complete genome sequence of this new isolate, GZ37, is
1,680 nucleotides (nt) in length. Phylogenetic analysis based on
the nucleic acid sequence of the complete genome was conducted
using the neighbor-joining method. GZ37 belongs to genotype 1,
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together with most Middle Eastern and Southeast Asian strains.
Another Chinese HDV strain, JN, also belongs to genotype 1 but
clusters with European and African strains. GZ37 has a close rela-
tionship with HDV-1 isolates from Turkey (dTk34, accession no.
AM?779588), Iran (D7-D, accession no. KJ744223), and Taiwan
(TW1435#47, accession no. AY648956). The nucleotide similari-
ties to these strains are 95.1%, 93.9%, and 91.9%, respectively, and
its nucleotide similarity to strain JN is 91.4%. This epidemic of
HDV strains in Guangdong was possibly initiated by the introduc-
tion of HDV from the Middle East.

Our previous study indicated that the prevalence of HBV/
HDV coinfection in Guangdong is not low, at about 6.5% (8). The
complete genome sequence of the Chinese HDV-1 strain de-
scribed here will help us understand the molecular epidemiology
and contribute to the control of HDV infections in China in the
future.

Nucleotide sequence accession number. The complete ge-
nome sequence of HDV-1 strain GZ37 has been submitted to
GenBank under accession number KT722840. The version de-
scribed in this paper is the first version.

ACKNOWLEDGMENTS

This study was supported by grants from Chinese National Key Technol-
ogies R&D Program for the 12th 5-year Plan (2012Z2X10001003-003) and
the Special Project to Benefit the People of Guangzhou Municipal Science
and Technology Bureau (201300000092).

REFERENCES

1. Fonseca JC. 2002. Hepatitis D. Rev Soc Bras Med Trop 35:181-190. (In
Portuguese.)

2. Wedemeyer H, Manns MP. 2010. Epidemiology, pathogenesis and man-
agement of hepatitis D: update and challenges ahead. Nat Rev Gastroen-
terol Hepatol 7:31-40. http://dx.doi.org/10.1038/nrgastro.2009.205.

3. Hughes SA, Wedemeyer H, Harrison PM. 2011. Hepatitis delta virus.
Lancet 378:73—85. http://dx.doi.org/10.1016/S0140-6736(10)61931-9.

4. Su C, Huang Y, Huo T, Shih HH, Sheen I, Chen S, Lee P, Lee S, Wu J.
2006. Genotypes and viremia of hepatitis B and D viruses are associated
with outcomes of chronic hepatitis D patients. Gastroenterology 130:
1625-1635. http://dx.doi.org/10.1053/j.gastro.2006.01.035.

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01505-15&domain=pdf&date_stamp=2015-12-23
http://genomea.asm.org

2 genomea.asm.org

Liao et al.

. Watanabe H, Nagayama K, Enomoto N, Chinzei R, Yamashiro T, Izumi
N, Yatsuhashi H, Nakano T, Robertson BH, Nakasone H, Sakugawa H,
Watanabe M. 2003. Chronic hepatitis delta virus infection with genotype
IIb variant is correlated with progressive liver disease. ] Gen Virol 84:
3275-3289. http://dx.doi.org/10.1099/vir.0.19499-0.

. Gomes-Gouvea MS, Soares MCP, Bensabath G, de Carvalho-Mello IMVG,
Brito EMF, Souza OSC, Queiroz ATL, Carrilho FJ, Pinho JRR. 2009. Hep-
atitis B virus and hepatitis delta virus genotypes in outbreaks of fulminant
hepatitis (Labrea black fever) in the western Brazilian Amazon region. ] Gen
Virol 90:2638 -2643. http://dx.doi.org/10.1099/vir.0.013615-0.

. FuY, Qin W, Cao H, Xu R, Tan Y, Lu T, Wang H, Tong W, Rong X, Li

Genome Announcements

G, Yuan M, Li C, Abe K, Lu L, Chen G. 2012. HCV 6a prevalence in
Guangdong province had the origin from Vietnam and recent dissemina-
tion to other regions of China: phylogeographic analyses. PLoS One
7:¢28006. http://dx.doi.org/10.1371/journal.pone.0028006.

. Liao B, Zhang F, Lin S, He H, Liu Y, Zhang J, Xu Y, Yi J, Chen Y, Liu

H, Wang Z, Cai W. 2014. Epidemiological, clinical and histological char-
acteristics of HBV/HDV co-infection: a retrospective cross-sectional study
in Guangdong, China. PLoS One 9:e115888. http://dx.doi.org/10.1371/
journal.pone.0115888.

. Olivero A, Smedile A. 2012. Hepatitis delta virus diagnosis. Semin Liver

Dis 32:220-227. http://dx.doi.org/10.1055/s-0032-1323627.

November/December 2015 Volume 3 Issue 6 e01505-15


http://genomea.asm.org

	Complete Genome Sequence of a Hepatitis D Virus Genotype 1 Strain Isolated in Guangdong, China
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS

	REFERENCES

