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Genetic diversity and evolutionary history of HCV genotype 6 variants in Southeast
Asia
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In Vietnam and Cambodia, we confirmed 3 different genotypes consists of genotypes
1, 2 and 6 were prevalent. In both countries, genotype 6 variants were most predominant (more than half),
followed by genotype 1 and genotype 2. We identified multiBIe HCV lineages (6a/6e/6h/6k/61/60/6p) in
Vietnam may represent the indigenous strains; la was probably introduced from the US; 1b and 2a possibly
originated in East Asia; while 2i/2j/2m were likely brought by French explorers. Furthermore, we inferred
the evolutionary history for four major subtypes (1a/1b/6a/6e¥. The obtained Bayesian Skyline Plots
(BSPs) consistently showed the rapid HCV population growth from 1955 to 1963 until 1984 or after,
corresponding to the era of theVietnam War. In addition, virological and pathological characteristics of
hepatocellular carcinoma (HCC) in Vietnam and occurrence of occult B/C infection among non-B/non-C HCC
patients in various countries were reported.



B HBV
HCV
HBV ~ HCV
HCV
HBV ~ HCV
8
HCV
HCV

HCV

HCV NS5B
nested RT-PCR

HCV
3
HCV 1, 2,6
6
54 . 4% 6a 23.6
6e 22
b 17.3 1la 12.4
3 1,2,6
HCV
6 49.2%
6e 31.8%
b 444
HCV 6
6
HCV
HCV
236 HCV
core-E1  NS5B
6
6a, 6e, 6h, 6k, 61, 60,6p
la b 2a
21/2j/2m
4 HCV 1a/1b/6a/6e
Bayesian skyline plot
1955-1963
1984
2
196
PCR
22
80 53 4.8



24 16 79 49
11
HBVDNA 148  76% HCVRNA 31  16%

E
HEV  RNA
HBsSAg/HBV DNA
HBV DNA
occultB 18/48  37.5%
occult B
15 3
occult B 11 ELISA
anti-HBc oD
anti-HCV/HCV RNA
165 HCV RNA
occult B
HBV
196 163 82%
HBV pre-S1/S2
pre-S2
43/129 33%
1/19
4.2% p<0.05
3 192 30
70 pre-S2 4 57
HBV
99
B4 51 51.5% C1
44 44% Bl 1
1% B2 3 3%
24 B4 19
(7% C15 21%
HBV  HCV
B C 196 11
5.6
B C 11
B C
HBV  HCV
B C
297
occultB
2/15 6.7% 2/53 3.8%
4/41 9.8% 4/55 7.3%
1714 7.1% 18/48 37.5%
3/71 4.2% occult
C 2/71 2.8%
HBsAg/anti-HCV
48
occultC 2

4.2

occult
B/C

9

1. Wang H, Yuan Z, Barnes E, Yuan M, Li

C, Fu Y, Xia X, Li G, Newton P,
Vongsouvath M, Klenerman P, Pybus 0G,
Murphy D, Abe K, Lu L: Eight novel
hepatitis C virus genomes reveal the
changing taxonomic structure of
genotype 6. Journal of General
Virology 94: 76-80, 2013 (doi:
10.1099/vir.0.047506-0)

2. Van Hung Pham, Thong Van Nguyen, Truc

Thanh Thi Nguyen, Linh Duy Dang, Ngoc
Hieu Hoang, Truong Van Nguyen, Kenji
Abe: Rubella epidemic in Vietnam:
Characteristic of rubella virus genes
from pregnant women and their
fetuses/newborns with congenital
rubella syndrome. Journal of Clinical
Virology 57: 152-156, 2013 (doi:
10.1016/j . jcv.2013.02.008)

3. Natalia Freitas, Kenji Abe, Celso

Cunha, Stephan Menne, Severin 0.
Gudima: Support of the infectivity of
hepatitis delta virus particles by the
envelope proteins of different
genotypes of hepatitis B virus.
Journal of Virology 88: 6255-6267,
2014 (doi:10.1128/JV1.00346-14)

4. Huy Tran, Ming-Lung Yu, Chia-Yen Dai,

I-Ling Lin, Ming-Lun Yeh, Wan-Long



Chuang, Kenji Abe: Novel
quasi-subgenotype D2 of hepatitis B
virus identified in Taiwanese
aborigines. Virus Genes 49: 30-37,
2014 (doi:
10.1007/s11262-014-1072-x)

Chunhua Li, Mangiong Yuan, Ling Lu,
Teng Lu, Wenjie Xia, Van H. Pham, An
X.D. Vo, Mindie H. Nguyen, Kenji Abe:
The genetic diversity and
evolutionary history of hepatitis C
virus in Vietnam. Virology 468-470:
197-206, 2014
(http://dx.doi.org/10.1016/j .virol.
2014.07.026)

Chunhua Li, Van H. Pham, Kenji Abe,
Ling Lu: Nine additional complete
genome sequences of HCV genotype 6
from Vietnam including new subtypes
6xb and 6xc. Virology 468-470: 172-177,
2014
(http://dx.doi.org/10.1016/j.virol.
2014.08.006)

Van H. Pham, Diem P.H. Nguyet, Khanh
N.H. Mai, Khanh H. Truong, Loc V. Huynh,
Trang H.T. Pham, Kenji Abe: Measles
epidemics among children in Vietnam:
Genomic characterization of virus
responsible for measles outbreak in Ho
Chi Minh City, 2014. EBioMedicine 1:
133-140, 2014

(D01:10.1016/j -ebiom.2014.10.015)
Thong Van Nguyen, Van Hung Pham, Kenji
Abe: Pathogenesis of congenital
rubella virus infection in human
fetuses: Viral infection in the
ciliary body could play an important
role in cataractogenesis.
EBioMedicine 2: 59-63, 2015
(D01:10.1016/j -ebiom.2014.10.021)
Utako Ohba, Yuhki Koga, Takayuki
Hoshina, Aiko Suminoe, Kenji Abe,
Makoto Hayashida, Tomoaki Taguchi,
Toshiro Hara: An adolescent female
having hepatocellular carcinoma
associated with hepatitis B virus
genotype H with a deletion mutation in
the pre-S2 region. Journal of
Infection and Chemotherapy 21:
302-304, 2015
(http://dx.doi.org/10.1016/j.jiac.2
014.10.015)

2.

€Y

Pre-S2
H HBV
12
30 2013 7

Kenji Abe: Invited lecture: Rubella
outbreak among children in Vietnam:
Molecular characterization of virus
and its pathogenesis in human fetuses.
2nd Conference on International Asian
Pediatric Infectious Diseases, June
20, 2015, Tokyo, Japan

ABE KENJI

60130415



