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TOM TAT

Dich cum gia cam do virus H5N6 phat hién ¢ Viét Nam vao thang 4 ndm 2014 tai Lang Son va
sau d6 con phat hién ¢ nhiéu tinh/thanh khéc thudc mién Bic va mién Trung. LAn dau tién dich cam
gia cam ¢ Viét Nam duoc phat hién do 1 subtype khac, khong phai H5N1 d 1am déy 1én nhimng quan
tam vé ti 1& nhiém, ngudn gdc va su tién hoa cua virus nay. Trong 2 nam (2014-2015), chung t6i da
thu thap va phén tich 18 miu virus cam A/H5N6 tir cac 6 dich trén gia cam & cac tinh thuéc Mién Béc
va Mién Trung. Cac két qua phan tich pha hé cho thay, cac virus H5N6 Viét Nam c6 cung kiéu phan
nhanh & tat ca cac gene thanh 2 dong T Xuyén va Giang Tay, Trung Qudc. Su xuét hién virus H5N6
1a do sy tai to hop cta cac virus cim khac nhau, v6i gene HA tir virus ciim gia cam cam A/H3, clade
2.3.4.4, gene NA co nguén géc tir cac virus cim HO6N6, cac gene ndi PB2, PB1, NP, PA, M, NS ¢o
ngudn goc tir virus H5N1. Tuy nhién, khac véi cac virus H5N6 dong T Xuyén, phan 16n cac virus
H5N6 dong Giang Tay c6 sy thay thé gene PB2 tir cac virus HON6. Ngoai ra, dich cam H5N6 ¢ Viét
Nam nam 2014 chu yéu do dong T Xuyén, nhung tir nam 2015 lai cha yéu do dong Glang Tay va
c6 xu hudng thay thé cac virus dong Tt Xuyén. Céc két qua nay ciing goi ¥ rang sy tai to hop lién
tiép da lam xuét hién nhitng virus cim A/H5N6 mdi va tiém an nguy co nhiing dot dich ciim 16n do

virus A/H5N6 gay ra ¢ Viét Nam.

Tw khoa: cim gia cAm, A/H5N6, Viét Nam, clade 2.3.4.4, nguén géc virus A/H5N6

Origination of A/H5N6 virus in Viet Nam

Nguyen Dang Tho, Can Xuan Minh, Do Thi Hoa, Nguyen Hoang Dang,
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SUMMARY

Avian influenza (Al) outbreaks caused by H5NG6 viruses in poultry were first detected in April 2014
in Lang Son province and then they were identified in many other provinces in the North and Central
of Viet Nam. For the first time, the Al outbreak caused by viruses of a different subtype other than the
H5N1, that has raised concerns about the prevalence, origin and evolution of these viruses in Viet
Nam. In 2 years (2014 -2015), we obtained and analyzed 18 A/H5NG6 isolates from poultry outbreaks
in provinces of the North and Central, Viet Nam. The phylogenetic analysis showed that the Viet Nam
H5N6 viruses had the same phylogenetic topology in all genes and splited into 2 lineages: Sichuan
and Jiangxi, China. The appearance of H5N6 virus was due to reassortants of the different influenza
viruses, HA gene originated from H5 viruses, clade 2.3.4.4, NA gene derived from the H6N6 viruses,
internal genes: PB2, PB1, NP, PA, M, NS derived from H5N1 viruses. Unlike the Sichuan-lineage
H5NG6 viruses, most of Jiangxi-lineage H5N6 viruses derived from H6NG6 viruses. Noticeably, in 2014,
the Sichuan lineage viruses were predominant in H5N6 Al outbreaks, but from 2015, the Jiangxi
lineage were predominant and had a tendency to replace the Sichuan lineage. These results also
suggest that the continuing intra subtype reassortments will result in the appearance of novel H5N6
influenza viruses and potential to cause major H5N6 influenza epidemics in Viet Nam.
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I. PAT VAN PE

Virus cim gia cam doc luc cao (HPAI) A/
H5N1 lan dau tién phén 1ap dugc ¢ Trung Qudc
nam 1996 (Xu va cs, 1999) va trdé nén dang quan
ngai vao ndm 1997, khi c6 18 ca nhiém va 6 ca
tir vong do virus HSN1 ¢ Hong Kong duoc ghi
nhan (Chan 2002) Virus cim g1a cam H5N1
tai ndi vao cu01 nam 2003 va ké tir do, da lay
lan trén gia cAm ¢ hon 60 nude & chau A, chau
Au, chdu My, chau Phi va Trung Pong (htTP.:/
www.oie.int/, 2005-2016). Su truyén lay virus
cim tir gia cAm sang nguoi cling dugc béo cao
& 16 qubc gia, gdy ra 854 ca bénh trén nguoi,
trong d6 450 ca tir vong (WHO, 2016).

Virus cim gia cam H5N1 c6 thé truyén lay
qua chim di tra, ching cé vai tro nhu nhiing
vector mang tring goép phan 1am 1y lan virus toi
nhitng khu vuce moi, thong qua sy d1 cu duong
dal va lay truyen cho gia cAm qua tiép xuc truc
tiép hodc gian tiép (Liu va cs, 2005; Wang va
cs, 2008; Sakoda va cs, 2012). K& tir khi tai néi,
virus cum gia cim luén dugce xem 13 tac nhan co
thé gay dal dich cim, tuy nhién kha nang truyen
lay truc tiép cta chung tir nguoi sang ngudi van
chua dugc chung minh. Ngay nay, dich cim do
virus H5N1 da tr¢ thanh dich dia phuong trén
gia cAm ¢ nhiéu nudc va khu vye nhu Trung
Quédc, Péng Nam A va chau Phi va da tién hoa
gene H5 thanh nhiéu dong pha hé khac nhau
(Smith va cs, 2015). Trong s 40 clade H5N1
da dugc xac dinh, cac clade 1, 1.1.1, 1.1.2,
234,234.1,234.2,2343,23.2.1,2.32.1a,
2.3.2.1b, 2.3.2.1¢ timg rat phd bién & Viét Nam.
Bén canh sy tién hoa gene HS5, cac gene ndi
ctia virus cim H5N1 ciing thuong to hop véi
cac gene cua cac virus cum subtype khac dang
lwu hanh trong dan gia cAm dé tao thanh nhiing
chung virus cim c6 t6 hop gene méi (Neumann
va cs, 2010; Zhao va cs, 2008). Cu thé, mot
ching virus t6 hop méi co ciim A/H5N5 duoc
phat hién nam 2008, va nhiéu ching virus c¢6 t6
hop gene khac c6 cim A/H5N2, HSN3, H5N6,
va H5N8 ciing dugc bao cao trong thoi gian nay
hodc sau nam 2010 (Gu va cs, 2013). Mot diém
chung 1 cac virus déu mang gene H5 ¢6 ngudn
gde tir virus H5N1 clade 2.3.4 di timg luu hanh

¢ Trung Quéc tir ndm 2005. Nam 2014, virus
cum A/H5N6 va H5N8 da dugc phat hién trén
loai gia cAm ¢ 12 nuéc chau A (Trung Québc,
Han Qudc, Nhat Ban: H5NS; Trung Quéc, Lao
va Viét Nam: H5N6), chau Au (Pirc, Ha Lan,
Anh, Y va Nga: H5NS8) va Bic My (Canada,
My: H5N2 va H5NS8). Nam 2015, virus cim
H5 ¢6 t6 hop véi cac gene N khac nhau nay da
dugc bao cao thude vé clade 2.3.4.4 (Smith et
al., 2015).

Trong sd nhiing virus cam A/H5 clade
2.3.4.4 t6 hop moi 1a subtype cho dén nay duoc
ghi nhan gay bénh trén nguoi. Tt thang 2 ndm
2014 dén thang 1 nam 2016, virus H5N6 di gay
it nhit 8 ca nhidém trén nguoi, trong do co 4 ca
tr vong & cac tinh ciia Trung Qudc, bao gom
H6 Nam (Hunan), T Xuyén (Sichuan), Quang
bong (Guangdong) va Van Nam (Yunnan)
(Zhang va cs, 2016; Zhang va cs, 2016; Pan va
cs, 2016; Mok va cs, 2016; Yang va cs, 2015).
O Viét Nam, virus H5N6 lan dau tién duogc
phat hién gy dich trén gia cam vao thang 4
nim 2014 (Nguyén bang Tho va cs, 2016) va
da lay lan rong trén gia cAm & nhiéu tinh mién
Bic va mién Trung, nhung cho dén nay chua c6
ca bénh nao do virus cim H5N6 dugc ghi nhan
trén nguoi.

Qua cac bao céo ciia Trung Qubc va Lao,
virus HSN6 xuét hién tir ngm 2013-2014 déu
¢6 chung gene H5 c6 ngudn gde tir virus HSN1
clade 2.3.4 va phan thanh 2 dong chinh 1a dong
TG Xuyén (Shichuan) va Giang Tay (Jiangxi)
(Bi va cs, 2015). Gene NA cua chiing c6 ngudn
gbc tir virus HON6 & mién Nam va mién Pong
Trung Qudc khoang nam 2010 (Bi va cs, 2016).
Nhung céc gene ndi ciia virus H5N6 c6 thé co
ngudn gdc rat khac nhau, tir cac virus H5SN1
clade 2.3.2.1b, H6N6 hoac HIN2 luu hanh &
Trung Qudc va Péng Nam A (Bi va cs, 2015;
2016; Shen va cs, 2015; Wong va cs, 2015). Su
t6 hop gene gitra virus H5N1 véi cac subtype
virus cim khac nhau c6 thé tao ra cac ching
virus H5 ¢6 ddc luc va kha nang thich trng khac
nhau trén gia cdm va ngudi. Virus cim H5N6
xuit hién & Viét Nam tir nam 2014 dén nay
cling ¢6 gene H5 c¢6 ngudn gbe tir virus H5N1
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clade 2.3.4 va phan thanh 2 dong chinh la Tk
Xuyén va Giang Tay (Nguyén Pang Tho va cs,
2016), Tuy nhién, su phat sinh ctia chung cho
dén nay van chua duoc 1am rd. Trong nghién
ctru nay, chung toi s€ phan tich toan bd gene cia
18 chung virus caim H5N6 phan 1ap dugc & cac
tinh cua Viét Nam trong nam 2014 va 2015.

II. NGUYEN LIEU VA PHUONG
PHAP

2.1 MAu virus

Mau nghién ciru 1a cac mau mo bénh pham
(nao, phéi, khi quan, lach, than) hodc dich
ngoay hau hong tur ga, vit, chim tri da duogc
xac dinh dwong tinh véi H5N6 bang phuong
phép realtime RT-PCR (Nguyén Ping Tho va
cs., 2016) trong thoi gian tir nim 2014 dén nam
2015. Mau nghién ctru dugc lya chon trén co s&
khong tring nhau vé dia diém hodc thoi gian liy
mau. Tong sé miu nghién ctru 1a 18, trong do
nim 2014 12 6, nam 2015 1a 12 mau (bang 1).

Bang 1. Danh sach mau virus cim A/H5N6 dwoc Iwa chon nghién clru

TT | Ngay lay mau Tinh Huyén Loai KH mau H5N6
1 22/04/2014 Lang Son Trang Binh Ga 14-A324 +
2 25/06/2014 Ha Tinh Ky Anh Vit 14-A338 +
3 08/08/2014 Lao Cai Bao Théng Tri 14-A367 +
4 21/08/2014 Quang Tri Gio Linh Vit 14-A392 +
5 15/09/2014 Quang Ngai Quang Ngai Vit 14-A503 +
6 17/09/2014 Quang Nam NUi Thanh Vit 14-A504 +
7 28/07/2015 Nghé An Quynh Lwu Ngan 15-A52 +
8 04/08/2015 Hoa Binh Lac Thuy Ga 15-A55 +
9 17/08/2015 Ha Noi Thwong Tin Vit 15-A57 +
10 18/08/2015 Lao Cai Bao Thang Ga 15-A59 +
11 13/08/2015 Hai Phong Tién Lang Ga 15-A62 +
12 03/03/2015 Quang Ngai Son Tinh Vit 15-A63 +
13 03/06/2015 Quéng Ngai Nghia Hanh Vit 15-A70 +
14 16/04/2015 Ha Nam Kim Bang Ga 15-A122 +
15 21/09/2015 Ha Noi Ung Hoa Ga 15-A128 +
16 25/09/2015 Lai Chau Tam Buwong Ga 15-A129 +
17 01/10/2015 Lao Cai Bao Thang Ngan 15-A140 +
18 12/10/2015 Nam Binh Trwe Ninh Vit 15-A146 +

2.2 Giai trinh tw

Cac miu nghién ciru dugc giri dén phong thi
nghiém cim cuia Trung tdm phong chdng dich
bénh Hoa Ky (Atlanta, GA. USA). Tai ddy, mau
duoc nhan 1én trén phoi trimg ga 9-11 ngay tudi.
Sau khi u ¢ 37°C khoang 2-3 ngay, nudc trung
duoc thu hoach va chiét tach ARN cua virus bﬁng
kit RNeasy ctia Qiagene. Cac mau ARN duoc sir
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dung 1am khudén méau khuéch dai thanh san phim
PCR bang kit access quick one-step RT-PCR
(Promega) va cac primer dac hiéu véi H5N6.
Céc doan gene c6 kich thuoc tr 400 — 600 bp
duogc giai ma bang hé théng Applied Biosystem
3730 xI va hoa chét giai trinh ty dye terminator
(life technologies). Toan by khung doc m¢ cua
cac gene dugc tao thanh voi it nhét 3 doan gene
ghép lai bang phin mém sequencer (5.0).
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2.3 Phan tich pha hé

M&i doan gene trong sé 8 gene ctia cac virus
duogc chuan bi thanh mét bo dir liéu riéng bao
gdm gene cua cac virus HSN6 ciia Viét Nam
trong nghién ciru nay, cac virus tham chiéu cua
t6 chirc WHO nam 2014 va 2015 va cac virus
lién quan dugc xac dinh bang phan tich Blast.
TAt ca cac phan tich pha hé dugc thyc hién trén
phan mém MEGA 6.0, phwong phap Maximum
likelihood dua trén moé hinh dugc xac dinh
bang cong cu Find best DNA/protein models
cia MEGA 6.0. B$ tin cdy cua phéan tich pha
hé duoc kiém tra bang phan tich bootstrap véi
1000 1an lap lai. Cac nhanh pha hé c6 gia tri
boostrap > 95 la dang tin cdy. Phin trim tuong

ddng nucleotide gitra cic gene dugc tinh toan
bing cong cu Sequence identity matrix trong
phan mém Bioedit.

III. KET QUA VA THAO LUAN

Trong thoi gian ndm 2014 - 2015, Trung tam
Chén doan Thu y Trung wong da thu thap dugc
229 mAu virus cim A/H5N1 va A/H5N6 tir cac
6 dich & 27 tinh/thanh trén ca nudc, trong do cac
méu dwong tinh H5N6 bit dau dugc phat hién
tir thang 4/2014. Két thiic nam 2014, tong s6
mau duong tinh véi virus cam H5N1 va HSN6
lan luot 1a 135 va 38, nhung nam 2015, con $b
nay 1a 25 va 31 (biéu db 1).

S ca [+) H3N1 va HSNG nam 2014 va 2015
150 135
100
50 38
. s
: m
2014 wysw1 mmswe 2015

Biéu d6 1. S6 ca dwong tinh H5N1 va H5N6 nam 2014 va 2015

Diéu nay di cho thiy xu huéng dich cim
gia cAm tang 1én hon so voi HSN1, mdc du nim
2015 khong c6 dot dich 16m nao do virus cum gia
cam gay ra. Tuy nhién virus HSN6 chua duogc
phat hién & cac tinh phia Nam cho dén cubi nam
2015 (theo bao cao cuia Cyc Thu y, 2016).

Trong khoang thoi gian tir thang 4 ndm 2014
dén cubi nam 2015, chung t6i da lya chon dugc
18 méu virus H5N6 dé nghién ciru. Nhitng mau
nay duoc lya chon trén co sé khong trung nhau
vé dia diém hoic thoi gian lay mau (bang 1).

Toan by 8 doan gene cua 18 virus HSN6
dugc giai trinh ty dé phén tich pha hé va so sanh

Vv6i cac ching virus tham chiéu dé chimg minh
ngudn gdc va su tién hoa cua cac virus HSN6 &
Viét Nam. Theo két qua phan tich pha hé gene
HA, virus HSN6 ctia Viét Namnam 2014 va2015
thudc vé clade 2.3.4.4 va chia thanh 2 subclade
1a 2.3.4.4a va 2.3.4.4b (biéu d 2), gibng nhu
céc két qua nghién ciru trude day (Nguyén Pang
Tho va cs, 2016). Gia tri boostrap tai géc cua
cac subclade nay déu cao va dat mirc 100, cho
thiy sy hinh thanh 2 subclade nay c6 do tin
cay cao. So sanh trinh ty gene HA cho thiy,
su tuong dong gene HA (6 mirc do nucleotide)
cua cac chung virus H5SN6 Viét Nam trong tung
subclade 1a rat cao, tir 98,6% — 99,7% (subclade
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M Alpoultry/Vietnam/Thai Binh/NCVD-15A148/2015(H5N6)HA
64 | M Alchicken/Vietnam/Ha Noi/NCVD-15A128/2015(H5N6)HA
M Alchicken/Vietnam/Hoa Binh/NCVD-15A55/2015(H5N6)HA
99 M A/duck/Vietnam/Lao Cai/NCVD-15A140/2015(H5N6)HA
M Alchicken/Vietnam/Lai Chau/NCVD-15A129/2015(H5N6)HA
HA 4411 M Alduck/Vietnam/Nghe An/NCVD-15A52/2015(H5N6) HA
M A/duck/Vietnam/Nam Dinh/NCVD-15A146/2015(H5N6)HA
M Alchicken/Vi [Hai Phong/NCVD-15A629/2015(H5N6) HA
M Alchicken/Vietham/Ha Nam/NCVD-15A122/2015(H5N6) HA
[ Alchicken/Vietnam/Lao Cai/lNCVD-15A59/2015(H5N6)HA
+ W KJ754145.1|Al/duck/Guangdong/GD01/2014(H5N6)HA
|- W KX094400.1]A/duck/Guangzhou/018/2014(H5N6)HA (Jiao et al. 2016)
LW KP090447.1|Alchicken/Jiangxi/NCDZT1126/2014(H5N6)HA (Bi et al 2015)
@ EPIISL 137254|A/duck/Hebei/2/2011]A / (H5SN2)HA
W KU042748.1|A/duck/Zhejiang/77138/2014(H5N2)HA Clade 2.3.4
3 _[v KM251463.1|Alchicken/Sichuan/NCJPL1/2014(H5NG)HA (Bi et al. 2015)
EPIISL 163493|A/Sichuan/26221/2014(H5N6)HA WHO/Feb/2015
- @ Alchicken/Vietnam/Lang Son/NCVD14-A324/2014(H5N6)HA
3 - @ Alpheasant/Vietnam/Lao Cai/NCVD14-A367/2014 (H5N6)HA Clade 2.3.4.42
95" @ Alduck/Vietnam/Quang TriNCVD14-A392/2014 (HSNGJHA ade 2.3.4.
@ Aduck/Vietnam/Quang Ngai/NCVD14-A503/2014 (H5N6)HA
99| W A/duck/Vietnam/Quang NgailNCVD-15A70/2015(H5NE)HA
97| @ A/duck/Vietnam/Quang Ngai/NCVD-15A63/2015(H5N6)HA
vl B A/duck/Vietnam/Ha Noi/NCVD-15A57/2015(H5N6) HA
L@ CY091635.1 FA/du

ck/Guangdong/wy19/2008(H5N5)
@ GU727669.1]A/duck/Eastern China/108/2008(H5N1)

DQ992831.1|Alchicken/Fujian/584/2006(H5N1) HA Clade 2.3.4

VN09(02) A/Ck/VN/QuangNinh/NCVD-283/2009 clade 2.3.4.2
951 CY030897.1|A/duck/Yunnan/6490/2006(H5N1) HA Clade 2.3.4.2
29518362.1 |Alduck/China/E319-2/03(H5N1) clade 2.3.2

§;1Y036173.1|Alcommon magpie/Hong Kong/5052/2007(H5N1)HA Clade 2.3.2.1 WHO/Feb/2014

Clade 2.3.2.1b
Clade 2.3.2.1a
Clade 2.3.2.1c

Clade 2.3.4.4b

100

—
001 M Alchicken/Vietnam/Ha NoilNCVD-15A128/2015(H5NG)NA
B Alchicken/Vietnam/Hoa Binh/NCVD-15A55/2015(H5NG)NA
o Il Alchicken/Vietnam/Lai Chau/NCVD-15A129/2015(H5N6)NA
NA B Alduck/Vietnam/Lao CailNCVD-15A140/2015(H5N6)NA

B Alduck/Vietnam/Nam Dinh/NCVD-15A146/2015(H5N6)NA
B AlduckiVietnam/Nghe An/NCVD-15A52/2015(HSNG)NA H5N6 Jianaxi-lik
98 | B Alpoultry/Vietnam/Thai Binh/NCVD-15A148/2015(H5NG)NA fangxi-like
o8 [t M Alchicken/Vietnam/Hai Phong/NCVD-15A629/2015(H5N6)NA
Il Alchicken/Vietnam/Ha Nam/NCVD-15A122/2015(H5N6)NA
1001L m Aschicken/VietnamiLao CailNCVD-15A59/2015(H5NG)NA
W KP090449.1|A/chicken/JiangxiNCDZT1126/2014(H5NG)(Bi et al 2015)
' KX094402.1]A/duck/Guangzhou/018/2014(H5N6) (Jiao et al. 2016)
4 HMB04474.1|Alswine/Guangdong/K6/2010(HENG)
KJ200743.1]A/duck/Guangdong/S1419/2011(HENG)
€Y109990.1 Influenza A virus (A/duck/Shantou/12958/2006(H6NG6)
CY110692.1|Alduck/Fujian/2087/2007(HENG)
9 KJ200935.1|A/goose/Guangdong/S4362/2009(HENG)
KJ200919.1/A/duck/Zhejiang/S4204/2010(HENG)
KJ807783.1|Alchicken/Zhejiang/6C2/2013(HSNG)NA
@ Alchicken/Vietnam/Lang Son/NCVD14-A324/2014(H5NG)NA
100|F W KM251486.1|A/chicken/Sichuan/NCJPL1/2014(H5NG)(Bi et al. 2015)
Alduck/Vietnam/Quang TriINCVD14-A39212014 (HSNG)NA
93| @ Alpheasant/Vietnam/Lao CailNCVD14-A367/2014 (HSNG)NA HSNG Sichuan-fik
Bl Alduck/Vietnam/Quang NgailNCVD-15A70/2015(H5N6)NA Ichuan-iike
I A/duck/Vietnam/Ha Noi/NCVD-15A57/2015(H5N6)NA
B A/duck/Vietnam/Quang Ngai/NCVD-15A63/2015(H5NG)NA
64 @ Alducki/Vietnam/Quang Nam/NCVD14-A504/2014 (HSNG)NA
@ Alduck/Vietnam/Quang NgailNCVD14-A503/2014 (H5NG)NA
L KP285583.1]A/duck/Jiangxil5453/2014(H7NG)
[— GU186476.1]ANorthern shovelerINCI6412-052/12005(H7NE)
100 l[ CY042177.1|AInorthern pintail/Minnesota/Sg-00196/2007(H6N6)
991 CY139552.1|A/American black duck/New Brunswick/00998/2010(H12N6)

North American lineage

—
0.05

B Virus H5N6 Viét Nam 2015 @ Virus H5N6 Viét Nam 2014

WV Virus tham chiéu dong Tt Xuyén hoic Giang Tay
Cac chung virus c6 thé cung cap gene cho virus H5N6

Biéu d6 2. Pha hé gene HA, NA cua cédc virus H5N6 Viét Nam nam 2014-2015
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2.3.4.4a) va 98,3% - 99,7% (subclade 2.3.4.4b).
Trong khi d6, su tuong dong vé gene HA giira
2 subclade nay chi 1a 94,3%-94,8%. Cac chung
virus H5N6 Viét Nam thudc subclade 2.4.4.4a
¢6 su twong dong gene HA cao véi chung
virus H5SN6 dai dién cho dong Tt Xuyén la A/
chicken/Sichuan/NCJPL1/2014(H5N6) (Bi va cs,
2015) (98,8%-99,4%) va A/Sichuan/26221/2014
(H5N6), ching gdy ca tir vong dau tién & ngudi
(WHO/Feb/2015)  (98,7%-99,3%). Nguogc lai
cac chung virus H5N6 Viét Nam thudc clade
2.3.4.4b c6 sy twong dong gene HA cao véi cac
virus HSN6 dai dién cho dong Giang Tay la A/
chicken-/Jiangxi/NCDZT1126/2014(H5N6)
(Bi va cs, 2015) (98,1%-98,5%) va A/duck/
Guang-zhou/018-/2014(H5N6) (Jiao va cs, 2016)
(98,1%-98.,5%). Tir két qua phan tich pha hé va
so sanh trinh ty gene HA, c6 thé noi cac virus
H5N6 Vigt Nam clade 2.3.4.4a thudc dong virus
H5N6 Tu Xuyén va céc virus 2.3.4.4b thugc dong
virus H5N6 Giang T4y xuat hién & Trung Qudc
nam 2014 (Bi va cs, 2015). Cac subclade 2.3.4.4a
va 2.3.4.4b déu nam trong clade 2.3.4 ciing goi y
rang gene HA ctia virus HSN6 c¢6 ngudn gdc tir
cac virus cam HPAI H5N 1 Iuu hanh & Trung Qudc
va Viét Nam ma ching H5N1 t0 tién chung gan
nhat 1a ching A/Duck/Eastern China/108/2008
(H5N1). Tuy nhién gene HA cua cac virus HSN6
clade 2.3.4.4a va 2.3.4.4b khong bat ngudn truc
tiép tir cac virus HSN1 ma duong nhu thong qua
cac virus nhu A/Duck/Hebei/2/2011(H5N2) va A/
Duck/Guangdong/wy19/2008(H5NS), la nhiing
virus duoc hinh thanh do s t6 hop gene ciia virus
cum A/H5N1 véi cac virus ciim subtype khac nhu
HS5N2, HON2, HONS (Liu va cs. 2013).

Phan tich pha hé gene NA cho thay cac
virus HSN6 Viét Nam nam 2014-2015 ciling c6
su phan nhanh twong tu nhu dbi voi gene HA
thanh 2 nhanh thudc 2 dong Tt Xuyén va Giang
Tay (biéu d6 2). Gia tri boostrap tai gbc ctia mdi
nhanh 1a 100 cho thiy sy hinh thanh nhanh c6
dd tin cdy cao. Tuy nhién ca 2 dong virus nay
déu c6 ngudn gdc chung tir cac virus HONG &
Quang Pong - Trung Qudc ndm 2009 va 2010
nhu A/Swine/Guangdong/K6/2010(H6N6), A/

Goose/Guangdong/S4362/2009(H6N6).  Muc
d6 twong dong nucleotide gene NA giita cac
virus HSN6 Viét Nam dong Tt Xuyén 1a 98,4%
- 100% va dong Giang Tay la 98,1%-100%.
Trong khi d6, su twong dong giita 2 dong virus
nay chi tir 88,3%-89,5%. So sanh véi cac chiing
virus tham chiéu, cac virus H5N6 Viét Nam
dong Tir Xuyén c6 sy twong dong véi chungA/-
chicken/Sichuan/NCJPL1/2014(H5N6) tir 98%-
99% va cac virus HSN6 Viét Nam dong Giang
Tay twong dong véi ching A/chicken/Jiangxi/
NCDZT1126/2014(H5N6)  to 97,8%-98,4%.
Két qua nay da chimg to gene NA clia céc virus
H5N6 c¢6 quan hé rat gan véi gene NA cua cac
virus H5N6 ciia Trung Qudc theo cac dong T
Xuyén va Giang Tay tuong ung.

Phan tich pha hé cac gene noi PB2, PBI,
PA, NP, M va NS cho théy, cac virus H5N6
Viét Nam va cac virus H5SN6 Trung Quéc déu
¢6 chung kiéu phan nhénh thanh cac dong Tu
Xuyén va Giang Tay (biéu do 4) nhu di thiy
& gene HA va NA. Riéng gene PB2 c6 sy xuit
hién thém dong PB2 c6 ngudn gdc tir cac virus
cum H6 luu hanh trong moi truong va trén gia
cAm & Guangdong, Trung Qudc tir nim 2000,
trong nghién ciru nay goi 1a dong Hé-like (biéu
dd 3). Cac virus H5N6 Viét Nam c6 cac gene
ndi thudc dong T Xuyén cling 1a cac virus co
gene HA va NA thugc dong T Xuyén, bao gom
cac chung 14-A324, 14-A367, 14-A392, 14-
AS503, 15-A57 15-A63, 15-A70 (bang 1).

Nguoc lai, cac virus HSN6 Viét Nam c6 gene
ndi thudc dong Giang Tay cling 1a cac virus c6
gene HA va NA thudc dong Giang Tay bao gdm
cac chung 15-A148, 15-A128, 15-A55, 15-
A140, 15-A129, 15-A52, 15-A146, 15-A629,
15-A122, 15-A59 (bang 1). Tuy nhién, chi ¢6 1
(15-A59) trong s cac virus nay 1a c6 du 6 gene
ndi thugc dong Giang Tay, hau hét virus con lai
chi c6 5 gene ngi thudc dong Giang Tay, gene
PB2 ciia chung c6 ngudn gdc tir cac virus cum
H6 nhu da dé cap o trén. Cy thé, phan tich hé
gene PB2 cho thdy, cac virus H5N6 Viét Nam
dong Giang T4y, nim ciung nhoém véi virus
tham chiéu nhu A/environment-/Guangdong/
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96 Il A/duck/Vietnam/Lao Cai/NCVD-15A140/2015(H5N6)PB2
[l Alchicken/Vietnam/Lai Chau/NCVD-15A129/2015(H5N6)PB2
PB2 [l Alpoultry/Vietnam/Thai Binh/NCVD-15A148/2015(H5N6)PB2
93| W Alchicken/Vietnam/Hoa Binh/NCVD-15A55/2015(H5N6)PB2
B A/duck/Vietnam/Nghe An/NCVD-15A52/2015(H5N6)PB2
69/ W A/duck/Vietnam/Nam Dinh/NCVD-15A146/2015(H5N6)PB2
99 |- Ml A/chicken/Vietnam/Ha Noi/NCVD-15A128/2015(H5N6)PB2
Il Alchicken/Vietnam/Ha Nam/NCVD-15A122/2015(H5N6)PB2
9 [l Alchicken/Vietnam/Hai Phong/NCVD-15A629/2015(H5N6)PB2
@ KT370049.1|Alenvironment/Guangdong/GZ523/2013(H6N6) PB2
771t KT423125.1|A/chicken/Zhejiang/727031/2014(HEN2) PB2
100 | KU050739.1|A/chicken/Zhejiang/727029/2014(H6N6) PB2
L HM145582.1 A/duck/Shantou/339/2000(HEN2) PB2
69 W KJ754142.1|A/duck/Guangdong/GD01/2014(H5N6)PB2
100 - 'V KP090444.1]|A/chicken/Jiangxi/NCDZT1126/2014(H5N6)(Bi et al 2015)
M Alchicken/Vietnam/Lao Cai/NCVD-15A59/2015(H5N6)PB2
W KX094407.1|A/duck/Guangzhou/018/2014(H5N6)PB2 (Jiao et al. 2016)
VW EPI ISL 163493|A/Sichuan/26221/2014(H5N6)PB2
@ A/duck/Vietnam/HaTinh/NCVD-14A338/2014(H5N6)PB2
VW KM251533.1|A/chicken/Sichuan/NCJPL1/2014(H5N6)PB2 (Bi et al. 2015)
@ Alchicken/Vietnam/Lang Son/NCVD14-A324/2014(H5N6)PB2
00| @ Alduck/Vietnam/Quang Tri/NCVD14-A392/2014(H5N6)PB2
@ Alpheasant/Vietnam/Lao Cai/NCVD14-A367/2014(H5N6)PB2 H5N6 Sichuan-like
@ A/duck/Vietnam/Quang Ngai/NCVD14-A503/2014(H5N6)PB2
B A/duck/Vietnam/Quang Ngai/NCVD-15A70/2015(H5N6)PB2
@ A/duck/Vietnam/Quang Nam/NCVD14-A504/2014(H5N6)PB2
M A/duck/Vietnam/Quang Ngai/NCVD-15A63/2015(H5N6)PB2
95 M A/duck/Vietnam/Ha Noi/NCVD-15A57/2015(H5N6)PB2
L CY146697.1|A/duck/Hunan/S4220/2011(H5N1)
JX534594.1|A/wild duck/Fujian/2/2011(H5N1)Clade 2.3.2.1
@ KF735641.1|A/barn swallow/Hong Kong/1161/2010(H5N1)Clade 2.3.2.1b
CY098755.1|A/Hubei/1/2010(H5N1)clade 2.3.2.1a WHO/Sep/2014
CY146641.1|A/duck/Hunan/S4030/2011(H5N1)Clade 2.3.2.1a
34 KP097838.1|A/duck/Vietnam/NCVD-KA311/2012(H5N1)Clade 2.3.2.1 ¢ (Lee 2015)
100 — KP097836.1|A/duck/Vietnam/NCVD-KA309/2012(H5N1)clade 2.3.2.1b (Lee 2015)
KR732513.1|A/chicken/Vietnam/NCVD-398/2010(H5N1)Clade 2.3.2.1 a
KR732547.1|A/bar-headed goose/Mongolia/X53/2009(H5N1)Clade 2.3.2.1¢c
HQ652630.1]A/Hong Kong/6841/2010(H5N1)clade 2.3.2.1¢c (Creanga 2015)
GU182195.1|A/environment/Hunan/5-25/2007(H5N1) PB2 Clade 2.3.2.1
99¢f5' CY036170.1]A/common magpie/Hong Kong/5052/2007(H5N1) PB2 Clade 2.3.2.1
CY098720.1|A/Hunan/1/2009(H5N1)Clade 2.3.4.1
GU050324.1|A/avian/Hong Kong/0719/2007(H5N1)Clade 2.3.4.3
g7 CY030894.1|A/duck/Yunnan/6490/2006(H5N1)Clade 2.3.4.2
HM172440.1|A/chicken/Shanxi/10/2006(H5N1)Clade 7.1
0 HM172417.1|A/chicken/Jiangsu/18/2008(H5N1)Clade 7.2
og - HM172411.1|A/chicken/Hebei/A-8/2009(H5N1)Clade 7.2
HM006756.1|A/Viet Nam/1203/2004(H5N1)clade 1 WHO/Sep/2014
HQ200569.1|A/Cambodia/R0405050/2007(H5N1)Clade 1.1 WHO/Sep/2014
JX420203.1|A/chicken/Ca Mau/1180/2006(H5N1)Clade 1.1.2
JN588923.1|A/Cambodia/S1211394/2008(H5N1)Clade 1.1.1
EPIISL 137254|A/duck/Hebeil2/2011(H5N2)PB2
AF144300.1|A/Goose/Guangdong/1/96(H5N1)

H6-like

100

H5NG6 Jiangxi-like

97

99

H5N1 Hubeil-like

H5N1 Mongolia/X53-like

| H5N1 Hongkong5202-like

64

H5N1 Jiangsu18-like

H5N1 VN1203-like

B Virus H5N6 Viét Nam 2015 @ Virus H5N6 Viét Nam 2014
W Virus tham chiéu dong Tt Xuyén hoic Giang Tay
Cac chung virus c6 thé cung cap gene cho virus H5N6

Biéu doé 3. Pha hé gene PB2 cua cédc virus H5N6 Viét Nam ndam 2014-2015

GZ523/2013(H6N6) & Guangdong, Trung Quéc  ching c¢6 quan hé gan nhit 1a A/environment/
(Yuan va cs, 2016) va déu néjm trong nhém H6-  Guang-dong/GZ523/2013(H6NG).

like. Gia tri boostrap tai goc ctia nhom la 99
chtng t6 mdi quan hé giita cac virus trong nhom
¢ d6 tin cay cao va rat c6 thé cac virus HSN6 cac virus H5N6 Viét Nam dong T Xuyén
nam 2015 co6 nguén géc gene PB2 tir cac virus voi cdc virus tham chiéu nhu A/chicken/
H6N6 nam 2013 & Quang Pong, Trung Qubc ma Sichuan/NCJPL1/2014(H5N6) va chung A/

Vé muc d6 tuong dong gene, so sanh gitra
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WOO76 H5NG Jiangxi-like

H5N6 Sichuan-like

| ﬁ%Nl Fujian2-like
ékF735642 1|Atbarn swallow/Hong Kong/1161/2010(H5N1)
— H5N1 Hubeil-like

—< H5N1 HongKong5052-like

99

H5N6 Jiangxi-like

PA HSNG Sichuan-like
146699, duckHunan/S4220/2011 (HSN1)PA
H5N1 Fujian1-like
100

@ KF735643.1|Albarn swallow/Hong Kong/1161/2010(H5N1)

L sl H5N1 Hubeil-like

84—— H5N1 Hgggkongszoz-like

— e
0.005
@ e W .
NP H5NG Jiangxi-like M H5NG Jiangxi-like
8097 m HSNG Sichuan-ike H5NG Sichuan-fike
ol ¥ CYHM6TO A duckHunaS4220201 MNP VS0 duck e 2201 N

H5N1 Fujian2-like
L @ KF735644.1|Albarn swallow/Hong Kong/1161/2010(H5N1)
HQ652626.1|AHong Kong/6841/2010(H5N1) (Creanga et al 2015)

H5N1 Hubei1-like 6
400 . )
H5N1 HongKong5052-like

0KC436130 1|Atbam swallowHong Kong/1161/2010(H5N1) M
H5N1 Mongolia/X53-like
H5N1 Hongkong 5202-like

92

0005

NS ﬁﬁqusnmiangxi-ﬁke
98 H5N6 Sichuan-like

— ¢ KF§§5646.1|AIbarn swallow/Hong Kong/1161/2010(H5N1)

L H5N1 Hebeil-like
100

—
0.005

—
0.005

@ Cic chang virus c6 thé cung cdp gene cho virus H5N6
Biéu dé 4. Pha hé gene PB1, PA, NP, M va NS cua cdc virus H5N6 Viét Nam nam 2014-2015
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Biéu dé 5. M6 hinh té hop gene cua cédc virus H5N6 & Viét Nam nam 2014 va 2015
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Sichuan/26221/2014(H5N6) cho thiy su twong
ddng gene PB2: 98,5%-99,7%; PBI1: 98,5%-
99,4%; PA: 98,6%-99,3%; NP: 98,6%-99,2%;
M: 99,5%-99,7%; NS: 98,7%-99,3%. Tuong
tu, so sanh cac virus H5N6 Viét Nam dong
Giang Tay véi cac virus tham chiéu nhu dong
A/chicken/Jiangxi/NCDZT1126/2014(H5N6)
va A/duck/Guangzhou/018/2014-(H5N6) co
su tuong dong gene PB2 (chi so sanh 15-A59):
98,5-99%; PBI1: 97,1%-98,7%; PA: 98,3%-
99,0%; NP: 98,7%-99,5%; M: 99,2%-99,5%;
NS: 98,3%-99,1. Su twong dong gene PB2
cua cac virus H5N6 Viét Nam va virus tham
chiéu trong nhoém H6-like nhu A/environment-/
Guangdong/GZ523/2013(H6N6) (Yuan va cs,
2016) 1a 97,1%-98,1%. Su twong dong gene
PB2 gitra cac virus HSN6 Viét Nam va H6 Trung
Qudc 1a khong cao do ching ¢ sy phan nhanh
trong nhom ma céac virus HSN6 nam 2015 cua
Viét Nam nam tach riéng so véi cac virus H6
ctia Trung Qudc. Piéu nay chimg t6 su tiép tuc
tién hoa ctia gene PB2 cua cac virus H5NG6 cia
Viét Nam. Sy bién ddi gene PB2 da dugc chirng
minh 1a ¢ thé 1am cho virus thich nghi dugc
trén cac vat chi méi (Ozaki va cs, 2014).

Qua phan tich pha h¢ véi céc trinh ty hién
c6 trén genebank, cac virus HSN6 Viét Nam
thudc 2 dong chinh 1a T Xuyén va Giang Tay,
chung c6 su td hop tir 3 subtype virus 1a H5N2,
H6N6 va H5N1 (biéu d6 5). Trong d6 gene HA
tor ching virus A/Duck/Hebei/2/2011(H5N2),
gene NA tor chung A/Swine/Guangdong/
K6/2010(H6N6) hodc A/Goose/Guangdong/
S4362-/2009(HO6N6), cac gene ndi PB2, PBI,
PA, NP, M, NS tu ching A/barn swallow/
Hongkong/1161/2010(HSN1).  Tuy  nhién
phan 16n cac virus H5N6 dong Giang Tay &
Viét Nam nam 2015 c6 gene PB2 tir chung A/
Environment/Guang-dong/GZ523/201 3(H6N6)
(Biéu dd 5). Nhung phat hién nay cho thiy céac
virus H5N6 rit d& dang trao ddi gene véi cac
virus cim thudc cac subtype khac.

IV. KET LUAN

Virus cam A/H5N6 luwu hanh tai Viét Nam
chia thanh 2 dong chinh 1a T Xuyén thugc clade
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2.3.4.4a va Giang Tay thugc clade 2.3.4.4b. Ca
2 dong virus nay déu di xuét hién tir ndm 2014,
nhung cac virus cim luu hanh trong nam 2015
da phan 1a virus cam A/H5N6 clade 2.3.4.4b.

Ngudn gbe cia virus cam A/H5N6 luu hanh
hién tai chira cac gene ma hda protein PB2,
PBI1, NP, PA, M va NS c6 ngudn gdc tir virus
cum A/H5N1, NA tir virus cam A/H6N6 va HA
tur virus cam A/ H5N2. Riéng cac virus H5N6
dong Giang Tay c6 sy thay ddi gene ma hoa PB2
va c6 ngudn gdc tir virus cim A/H6N6. Su luu
hanh da subtype cta virus cim gia cam tai Viét
Nam doi hoi can ting cudng nhimg hoat dong
giam sat va danh gia tinh phu hgp cua vacxin
phuc vu cong tac quan 1y va phong chéng dich
bénh dat hi¢u qua cao.

Loi cam on: Nghién cuu nay co st dung
kinh phi ciia dé tai déc ldp cap quoc gia ma so
PTPL.CN-10/15 “Nghién ciru s phdn bé cdc
bién ching (clade) méi ciia virus ciim A/H5N1
trén dan gia cam & Viét Nam lam co so cho viéc
phong chéng dich bénh dat hiéu qua cao”.
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