BT BEOK ¥ ¥R

+ 360 - Acad ] Sec Mil Med Univ

2007 Apr;28(4)

& &
KENERSHNEEHBLSREEN S

MEE. X
B ZHEERFDAESSFRBATRFHHE, LIF 200433)

[#ﬁi%] A N REFEERENRRERAMBE, & : N GenBank PR E XL ERE L BHNERE M AF BT
[ RREBEFNFAAAFRIBRBANEZRZ, A MEGAS. | BF XM FA#TUMFUFRLENN, AE —HEK

|ﬂFm5fwPui;% HE —EARERAEAEKFANREDCEREARENEMER , E0ERER N o B i fodh Kt E

HAAREBWAFHA A, ERI R NERENAEL)TEARES, FNHRENTAR S, LHFX TFTREREFE

ARBETHMNANEN, NKHHBREAAT A TEIFEANRFF RILBMRTRAZRATERFLE LR, Goud #%

EHERER P BRE BNRENEKFETHRET IS ENEL.,

[E|A] NEmREF 3N, 0 F;HE oA 2R A

[FESES] R373.32 [X#tRiRE] A [XEHS] 0258-879X(2007)04-0360-04

Analysis of hantaviruses origin and molecular evolution in China

ZHAO Jin-feng, CAO Guang-wen” (Department of Epidemiology, Faculty of Medical Services, Second Military Medical
University, Shanghai 200433, China)
[ABSTRACT] Objective: To investigate the first appearance and geographic distribution of hantaviruses in China. Methods:
Some sequences of M segment of hantaviruses isolated in China were retrieved from GenBank. Some recently sequenced viruses
which have not been registered in GenBank were obtained from authors who reported them. Program MEGA 3.1 was employed
for the phylogenetic analysis of the above virus sequences. Nucleotide divergence rates were estimated by comparing the closely
related sister sequences isolated in the same geographical region at no less than a 5-year interval. Based on these calculated
divergence rates, together with their isolating time and region, we explored the first appearance and geographic distribution of
hantaviruses in China. Results and conclusion: The distribution of hantaviruses was in cluster, with Guizhou Province having the
most subgenotypes, which supports the previous hypothesis that hantaviruses first appeared in Guizhou Province of China. A
novel subgenotype virus was found in Anhui Province, indicating that it might be easier for the virus to have mutation in Anhui
Province. We also found that Gou3 strain might be the earliest one to separate from a common ancestral strain; it is speculated
that hantaviruses migrated in China about 315 years ago.
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Tab 1 Sequences of M segment of hantaviruses used in the present study
. . Isolated /\ccessiqn Isolating . . Isolated ACC@SSiO.n Isolating
Viral strain location ngmbcr in year Viral strain location m‘lmber in year
GenBank GenBank

NC167 Anhui AB027115 1999 199 Jiangxi AF035833 1984
A3 Zhejiang AB027055 1999 R22 Henan AF035834 1998
B78 Shandong AB027056 1999 Wan Jiangshu AB027081 1999
Q36 Guizhou AB027057 1999 Henan94 Henan AB027283 1999
Q7 Guizhou AB027058 1999 Shanxi -* AB027085 1999
Q20 Guizhou AB027059 1999 HN71-L Hainan AB027084 1999
Niongxia-A Ningxia AB027060 1999 Guang199 Guangdong AB027086 1999
Q32 Guizhou AB027061 1999 Beijing-RN Beijing AB027087 1999
Q10 Guizhou AB027062 1999 C3 Hebei AB027088 1999
Al6 Shanxi AB027063 1999 Hebeid Hebei AB027089 1999
Q37 Guizhou AB027064 1999 10a Hebei AB027090 1999
84{li Shanxi AF345636 2001 SD227 Shandong AB027091 1999
Q33 Guizhou AB027065 1999 SD10 Shandong AB027092 1999
Bao9 Heilongjiang AB027066 1999 Hubeil Hubei S72343 1994
Baol4 Heilongjiang AB027068 1999 Seou 80-39 Korea S47716 1992
Baol0 Heilongjiang AB027069 1999 Tchoupitoulas North America u00473 1993
Jiangl3 Heilongjiang AB027067 1999 SR11 Japan M34882 1990
HTN76-118  Korea M14627 1986 Girard Point Japan U00464 1990
Lee Korea D00376 1988 Gou3 Zhejiang AB027521 1993
HoJo Korea D00377 1988 AHO09 Anhui AF285265 2000
62HTN - AB027070 1999 CH302 Beijing AY725990 2004
H2 DPRK AB027073 1999 DC501 Beijing AY725995 2004
GMO04-38* *  Shandong DQ469397 2006 CP211 Beijing AY725993 2004
7B8 Shandong DQ469396 2006 Liu Shandong AF288648 2000
Jun5-14 Shandong DQ217790 2004 NH2 Shanghai LI Yan-ting™®/* * 2004
Bjft01 Beijing AY645717 2004 NH3 Shanghai LI Yan-tingl®)* * * 2004
S85-46 Sichuan AF288658 2000 QP34 Shanghai LI Yan-ting[®)* * 2004
ZT11 Zhejiang DQ496249 2006
SN7 Sichuan AF288656 2000 SNV4& North America 1.25784 1994
Cjilin93 Jilin AY748307 2004 Thailand® Thailand 1L.41916 1993

Note: * the isolating place of this strain is unclear; *

cessed in GenBank; 2 reference viral strain
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* bold-faced strain is newly-added in this study for phylogenetic tree;
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Fig 1 Phylogenetic tree for partial M segment
(2 002-2 302 nt) of hantaviruses
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Tab 2 Phylogenetic distances of sister sequences(Nonsynonymous substitutiou/site)

;2;§1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1
2 0.176
3 0.176  0.009
4 0.176 0.000 0.009
S 0.176 0.000 0.009 0.000
6 0.024 0.163 0.170 0.163 0.163
7 0.033 0.167 0.174 0.167 0.167 0.009
8 0.033 0.167 0.174 0.167 0.167 0.009 0.000
9 0.176  0.000 0.009 0.000 0.000 0.163 0.167 0.167
10 0.033 0.170 0.174 0.168 0.168 0.009 0.004 0.004 0.170
11 0.017 0.167 0.172 0.167 0.167 0.013 0.017 0.017 0.167 0.018
12 0.017 0.167 0.172 0.167 0.167 0.013 0.017 0.017 0.167 0.018 0.000
13 0.009 0.166 0.170 0.166 0.166 0.013 0.022 0.022 0.166 0.022 0.009 0.009
14 0.172  0.004 0.004 0.004 0.004 0.165 0.169 0.169 0.004 0.170 0.167 0.167 0.166
15 0.172  0.004 0.004 0.004 0.004 0.165 0.169 0.169 0.004 0.170 0.167 0.167 0.166 0.000

Bold-faced letter represents the phylogenetic distance between sister sequences. 1:ZT11; 2:Bjft01;3:Jun5-14;4:ZB8;5:GM04-38;6:Bao9;
7:Baol0;8:Baol4;9:Beijing-RN;10:CJilin93;11:Hu;12: HV114;13:Z10;14:SD10;15.:SD227

x3 OSBRSS SNV RRELES
Tab 3 Phylogenetic distances between some virus

strains and SNV (Nonsynonymous substitutiou/site)

M ! 2 ; !
1
2 0. 060
3 0.172 0. 160
4 0.281 0.288 0.271

Bold-faced letter represents the phylogenetic distance between other

virus strains and SNV, 1:A3;2:NC167;3:Guo3;4:SNV
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