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TOM TAT

Thang 4/2014, virus cim doc luc cao ching HSN6 14n dau tién duge phat hién trén ga & tinh Lang
Son va sau d6 con phat hién dugc o nhiéu tinh khéc thudc Mién Bic va Mién Trung. Téng s6 10 mau
tir 6 dich va cac chuong trinh giam sat dwong tinh véi virus HSN6 da duoc thu thap trong nam 2014.
Theo két qua phan tich gia h¢ gen HS, cac virus HSN6 Viét Nam thudc subclade 2.3.4.4 cta clade
2.3.4. Trong d6, 9 virus ¢6 quan hé gan giii voi chung virus H5N6 (A/Sichuan/26221/2014 (H5N6))
gdy tir vong trén ngudi & T Xuyén, Trung Qudc vao thang 4/2014 va 1 virus con lai 6 quan hé rat
gan voi chung H5N6 gy bénh trén gia cam & Lao ndm 2014. Phan tich dic tinh phén tir cho thay tat
ca cac virus HSN6 Viét Nam déu co doc luc cao ddi vai ga, co tinh khang nguyén twong ty véi vacxin
Re-5 hon 13 v6i Re-6 va NIBRG-14 va van thich hop véi thy thé bam cua gia cam, nhung sy thich
hop nay co thé bi anh hudng do thiéu mot diém duong hoa tai vi tri 154 cia HA. Chi s6 doc luc cua
virus H5N6 Viét Nam (A/Ck/Vietnam/LangSon/14-A324/2014 (H5N6)) 1a 2,84. Virus H5SN6 da lay
lan rong & Mién Béc va Mién Trung Viét Nam va da phan hoa thanh it nhat 2 dong virus méi. Do vay,
nhing thay ddi sinh hoc ctia ching can phai duoc theo dai.

Tir khéa: Virus cam gia cam, Chung H5N6, Dic tinh phan tir HA, Chi s6 doc luc, Viét Nam

Highly pathogenic avian influenza H5N1 viruses in Viet Nam in 2014
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SUMMARY

In April, 2014, Highly pathogenic avian influenza H5N6 virus was firstly detected in the
diseased chickens in Lang Son province and it was identified later in many other provinces
in the North and the Centre of the country. A total of 10 positive samples with H5N6 virus-
es from outbreaks and surveillance programs were collected in 2014. According to the result
of phylogenetic analysis of H5 gene, H5N6 viruses of Viet Nam belonged to the sub-clade
2.3.4.4 within the clade 2.3.4. Of which, 9 viruses were closely related to the H5N6 virus strain
(A/Sichuan/26221/2014(H5N6)) that caused a fatal human case in Sichuan province, China in
April, 2014 and the remaining virus was closely related with the H5N6 virus of Laos in March,
2014. The analyzed result of molecular characteristics revealed that all of the Vietnamese
H5NG6 viruses were highly pathogenic to chicken, antigenically similar to Re-5 rather than Re-6
vaccine and NIBRG-14 vaccine was still suitable for the avian-type binding receptors but this
suitability might be effected due to loss of a glycosylation site at position 154 in HA. The patho-
genic index of the Vietnamese H5N6 viruses (A/Ck/Vietnam/LangSon/14-A324/2014 (H5NB6))
was 2.84. The H5NG6 viruses were already transmitted widely in the North and Centre of Viet
Nam and varied into at least 2 new lineages. Therefore, the biological alterations of these H5N6
viruses need to be monitored.

Keywords: HPAI virus, H5N6 strain, HA molecular characteristics, Pathogenic index, Viet
Nam

" Trung tdm Chan doan Thu y Trung wong
2Vién Thu y Quéc gia

18



KHOA HOC KY THUAT THU Y TAP XXIII SO 1 - 2016

I. PAT VAN PE

Nhitng nim gan ddy, virus cum gia cim
H5N1 khong con 14 tic nhan duy nhét gay bénh
cm gia cam doc lyc cao tai nhidu qudc gia trén
thé gi6i. Cac chung virus cim gia cAm thudc cac
subtype khac nhu HSN5, HSNS, H5N2 da xuét
hién tai Trung Qudc, Han Qudc, Nhat Ban, Ha
Lan, Btirc, Anh, M¥ va Canada (de Vries et al.,
2015; Lee et al., 2014; Liu et al., 2013). Pay la
nhitng virus tai td hop cua nhiéu virus thudc cac
subtype khac nhau déng lwu hanh trén thiy cam
(vit) nhu H5N1, H5N2, H6N2, va H6N5. Gan
day nhat, virus cam gia cam H5N6 da dugc phat
hién tai cic nudc lang giéng voi Viét Nam nhur
& Lao: Virus cim gia cam H5N6 dugc phat hién
trén gia cam bénh vao thang 3 nim 2014 (Wong
et al., 2015); Pang chu ¥ hon, ¢ Trung Qudc:
mot nguoi dan ong ¢ tinh Sichuan, phia Tay
Trung Qudc di chét véi vai tridu chimg viém
phdi do virus cum gia cam H5N6 vao thang 4
nam 2014; virus H5N6 ciing da dugc phat hién
O dan ga trong trang trai ctia bénh nhan (WHO,
2014b).

O Viét Nam, tir thang 4 téi thang 12 nim
2014, 7 6 dich cim gia cAm dwong tinh véi cim
A sub-type H5 nhung am tinh vi sub-type N1
da duge bao cdo. O dich dau tién duoc phat
hién & Lang Son vao thang 4 nam 2014, dich
bénh sau d6 da dugc phat hién ¢ Ha Tinh, Lao
Cai, Quang Tri va Quang Ngii. Nhitng mau
bénh pham nay di dugc xac dinh subtype bang
phuong phap RT-PCR tai Trung tim Chan doan
Tha y Trung uong va c6 két qua duong tinh voi
subtype H5N6. Do vy, Viét Nam rat co thé
phai chiu nhitng anh hudéng do dich ciim H5N6
tuong tw nhu & Lao va Trung Qudc. Tuy nhién
mdi quan hé nhu thé nao gitta cac ching virus
H5N6 & Viét Nam, Lao va Trung Qudc 1a chua
dugc biét va liéu cac bién phap phong chong
dich cam H5N1 c6 phai thay d6i cho phu hop
v6i cam H5N6 hay khong, can phai dugc tim

hiéu.

Trong nghién ctru ndy, ching t6i béo céo vé
su xuat hién ctia dich cim gia cam thé doc luc
cao A/H5N6, phén tich hé va mot s dic tinh
phéan tir lién quan dén khang nguyén cua ching.

II. NGUYEN LIEU VA PHUONG
PHAP
2.1 Mau

Mau nghién ctru bao gdm 15 miu mo6 bénh
phém (nao, phéi, khi quan, lach, than) hoac
dich ngoay hau hong tur ga, vit, chim tri tr 6
dich hodc cac chuong trinh giam sat ¢ cac tinh
thu thap trong thoi gian tu thang 4 t61 thang 12
nam 2014 va da dugc cac Co quan Thu y vung
x¢ét nghiém duong tinh véi cam A/HS nhung
4m tinh N1 bang phuong phap realtime RT-
PCR (TCVN 8400-26:2014). Mau bénh phiam
dugc nghién thanh huyén dich 1/10 trong PBS
pH=7,2.

2.2 Phuwong phap nghién ctru

2.2.1 Phwong phdap RT-PCR dinh type, subtype
virus ciim gia cam

Céc huyén dich bénh phim hoic dich hau
hong duoc tach chiét ARN bing RNAeasy
Mini Kit (Qiagen Cat. No.74106) theo hudng
dan cia nha san xuat. Phuong phap RT-PCR
dinh type cim A (gen M), subtype HS va xac
dinh subtype NA duoc thuc hién véi kit One-
step RT-PCR kit (SuperScript III One- Step
RT-PCR RT-PCR system voi Platinum ® Taq
DNa Polymerase, Cat. No. 12574-108, Qiagen)
va cac cap mdi dic hiéu gen M, HS (Fouchi-
er et al., 2000; Tsukamoto et al., 2008) va NA
tr N1-N9 (Tsukamoto et al., 2009) DNA</
keyword><keyword>Viral Proteins/*gentics</
keyword></keywords><dates><year>2009</
year><pub-dates><date>Jul</date></pub-
dates></dates><isbn>1098-660X (Electronic.
Céc cip moi phat hién dugc gen M, H5 va N6
liét ké trong bang 1.
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Bang 1. Danh muc cac cap moéi phat hién dwoc gen M, H5 va N6 cta virus cum

Gen se;lfutarrice G::;aé:A tlf::gc Trinh tw primers (5’-->3’)
" H5-918F Khéng 244 CTTCTAACCGAGGTCGAAACG
H5-1166 cong bo AGGGCATTTTGGACAAAG/TCGTCTA
H5-918F u69277 249 CCARTRGGKGCKATAAAYTC
o H5-1166 KGTCTGCWGCRTAYCCRCTY
N6 N6-57F CY005464 264 AGGAATGACACTATCSGTAGTAAG
N6-307R GAYAGRATRTGCCATGAGTTYAC

“Ma ky hiéu nhitng bazo nitric hon hop : B, C/G/T; D, A/G/T; K, G/T: M, A/C; R, A/G, V,

A/C/G; W, A/T: Y, C/T.

2.2.2 Gidi trinh tw gen va phan tich hé

Giai trinh ty gen duoc thuc hién voi cac mau
virus duong tinh H5SN6. Céac doan gen HA1 va
HA2 cua virus duoc khuéch dai bang kit PCR
superMix (Cat. No. 11306-016, Invitrogen) voi
2 cip moi dic hiéu gen HA1 va HA2. Tét ca
cac moi xudi va nguoc dugc g?in v6i doan trinh
tu M13 (chit ddm) twong tng dé lam thuan loi
cho vi¢c giai trinh ty gen, Cap 1: S17 _H5-F1 -
TGT AAA ACG ACG GCC AGT AGC AAA
AGC AGG GGT YTA AT, S18 H5-1111R -
CAG GAA ACA GCT ATG ACC CAT ACC
AAC CAT CTAYCA TTC C; Cap 2: S19_H5-
F751- TGT AAA ACG ACG GCC AGT AYG
CMT AYA ARA TTG TCA AG, S20 H5-
R1773- CAG GAAACA GCTATG ACA GTA
GAA ACA AGG GTG TTT TTA ACT ACA
AT (Hoffmann et al., 2001). Cac phan ting giai
trinh tu theo 2 chiéu (xubi, nguoc) duge thuc
hién tai Macrogen, Inc (Seoul, Han Quéc). Cac
trinh ty gen HA1 va HA2 duogc rap ndi trong
Bioedit version 7.2.5 thanh céc trinh ty gen HA
day du, khoang 1700 bp. Cay hé gen H5 cua cac
virus trong nghién ciru ndy va cac virus tham
chiéu trong ngén hang gen (Genbank), GISAID,
dir liéu cua Trung tdm Chan doan Thu y Trung
wong (NCVD) xdy dung dé phan tich bang phan
mém MEGA 6, phuong phap Maximum likeli-
hood, m6 hinh GTR + G, d¢ tin cdy cua phan
tich hé duoc kiém tra bang phan tich bootstrap
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1000 1an. Cac phan nhanh H5 (clades) trong ciy
hé duogc xac dinh theo tiéu chi cia WHO/OIE/
FAO H5N1 Evolution Working Group (Group,
2008; Group, 2012).

2.2.3 Phan tich dac tinh phén tir

Dic tinh phan tu cua céc virus dugc so sanh
dua vao trinh ty aa c6 li€én quan dén cac vi tri
bam thy thé, khang nguyén va phan cat HA (Cai
et al., 2012). Vi tri cac aa dugc danh s theo H5
(Claas et al., 1998).

2.2.4 Panh gia djc luc virus

Thi nghiém danh gia doc lyc dugc thyc hién
bang phuong phép tiém tinh mach virus H5N6
(A/Ck/Vietnam/LangSon/14-A324/2014) theo
hudng dan cia OIE (OIE, 2015) dé danh gia chi
sO IVPI, cach 24 gid kiém tra ga mot lan trong
thoi gian 10 ngay, mdi lan quan sat, mdi ga s&
duogc cho diém 13 0 néu binh thuong, 1 néu ém,
2 néu 6m ning va 3 néu chét. Chi s6 IVPI la
diém trung binh trén sd ga trén s6 lan quan sat
trong thoi gian 10 ngay. Virus duoc két luan la
thudc thé doc luc cao khi c6 chi s6 IVPI > 1,2.

III. KET QUA VA THAO LUAN
3.1 Két qua RT-PCR

Trong khoang thoi gian tir cudi thang 4 t6i
thang 12 nam 2014, nhiéu mau 6 dich ctim gia
cam va miu giam sat di dugc cac phong thi
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nghiém cua cac Co quan thu y vung xac dinh
la duong tinh véi virus cim A/HS, nhung am
tinh voi subtype N1 bang phuong phap realtime
RT-PCR (TCVN 8400-26:2014) tai cac tinh
Lao Cai, Lang Son, Ha Tinh, Quang Tri, Quang
Nam va Quang Ngai. Tong s6 12 miu 6 dich
(md bénh phdm) va 3 miu giam sat (dich hau
hong) duong tinh virus caim A/HS5 nhung am
tinh N1 dugc thu thap giri vé NCVD dé xac dinh
subtype. Két qua 15 mau di duong tinh cim A
va subtype H5, N6 bang phuong phap RT-PCR
(Bang 2). Két qua nay cho thdy, dich cam A/

H5N6 bat dau xuat hién tir cudi thang 4 niam
2014 va c6 sy luu hanh rong rai trén nhiéu tinh
thuoc Mién Bic va Mién Trung ctia Viét Nam.
Tuy nhién, khong nhiéu 6 dich ciim gia cam da
xay ra trong thoi gian tir cudi thang 4 dén thang
12, nam 2014 (10 6 dich/ca nuéc) nhu da dién
ra trong thoi gian dau nam, tir thang 1 dén dau
thang 4, nam 2014 (39 6 dich) (OIE: Follow-up
report No.4; No.18, 2014 va report No.11, 2015,
http://www.oie.int/en). Do d6, virus HSN6 co
thay thé virus H5N1 trong thoi gian toi 1a rat
kho dé suy doan trong thoi diém nay.

Bang 2. Danh sach mau dwong tinh virus cim A/H5N6 dwoc phat hién nam 2014

1T Ié';gligu Tinh Huyén Loai Ngudén géc | Kihiéu PTN | Kétluan
1 | 22/4/2014 Lang Son Trang Binh Ga O dich 1 14-A324 (+)H5N6
2 | 27/6/2014 Ha Tinh Ky Anh Vit O dich 2 14-A338 (+)H5N6
3 8/8/2014 Lo Cai Bao Thang T O dich 3 14-A367 (+)H5N6
4 | 21/8/2014 Quang Tri Gio Linh Vit O dich 4 14-A392 (+)H5N6
5 | 25/8/2014 Quang Tri Gio Linh Vit O dich 4 14-A415 (+)H5N6
6 | 25/8/2014 Quang Tri Gio Linh Vit O dich 4 14-A418 (+)H5N6
7 | 27/8/2014 | Quang Ngai Son Tinh Vit Odich 5 14-A421 (+)H5N6
8 | 17/9/2014 Pha Tho Ha Hoa Vit Giam sat 14-A427 (+)H5N6
9 | 17/9/2014 Pht Tho Lam Thao Vit Giam sat 14-A428 (+)H5N6
10 | 17/9/2014 Pht Tho Yén Lap Vit Khoe 14-A431 (+)H5N6
11 | 15/9/2014 | Quang Ngai | Quang Ngai Vit O dich 6 14-A503 (+)H5N6
12 | 17/9/2018 | Quang Nam | NuiThanh Vit O dich 7 14-A504 (+)H5N6
13 | 17/9/2018 | Quang Nam | NuiThanh Vit O dich 7 14-A505 (+)H5N6
14 | 2/11/2014 Lang Son Khéng biét Ga Giam sat 14-A526 (+)H5N6
15 | 26/12/2014 Lang Son Trang Dinh Vit O dich 8 14-A540 (+)H5N6

3.2 Phén tich hé cac chiing virus ciim gia cam

Cay hé da duogc xay dung dua trén gen HS
cua 10 ching virus dai dién theo vi tri dia ly va
thoi gian gay bénh trong nghién clru nay bao
gdm: 14-A324, 14-A338, 14-A367, 14-A392,
14-A415, 14-A418, 14-A421, 14-A503, 14-
AS526, 14-A540 (Bang 2, Bang 3) va cac chung
virus tham chiéu. Két qua phén tich cho thy ca
10 chiing virus HSN6 ctia Viét Nam thudc clade
2.3.4 khi so sanh véi cac chung virus tham chiéu

thugc clade 2.3.4 nhu: A/Anhui/1/2005 (H5N1)
(Group, 2012), A/Chicken/Fujian/584/2006
(H5NT1) (Wan et al., 2008) va chung vacxin Re-5
A/Duck/Anhui/1/2006 (H5N1) (Gu et al., 2013)
(Biéu d6 1). Tuy nhién nhing virus H5N6 Viét
Nam khong nam cing nhém vdéi cac virus HPAI
H5 khac thudc cac subclade dugce xac dinh trude
day nhu clade 2.3.4.1,2.3.4.2va2.3.4.3 (WHO,
2014a) ma hinh thanh nén mgt nhanh virus méi.
Mirc d¢ tuong dong vé nucleotide giita gen HA
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cta nhling virus HSN6 véi nhitng virus thudc
cac subclade 2.3.4.1, 2.3.4.2 va 2.3.4.3 chi dat
tir 92%-93%.

Ké tir nam 2008, nhiéu ching virus cim
HPAI/HS véi subtype NA khong phai N1 nhu
HS5N2, H5NS5, H5N6, H5NS da xuat hién ¢
Trung Qudc (Liu et al., 2013; Qi et al., 2014;
Wu et al., 2014; Zhao et al., 2012). Trong hai
nam 2013-2014, cac chung virus HPAT H5Nx
cling da dugc phat hién ¢ nhiéu ving lanh thd
khéac ngoai Trung Quéc nhu Lao, Nhat Ban,
Han Quéc, chau Au, My, Canada (de Vries et
al., 2015; Lee et al., 2014; Wong et al., 2015).
Céc bao cao phan tich hé gen HA cua nhiing
virus HPAI H5Nx ciing cho thay ching thudc vé
clade 2.3.4 nhung khong nam trong cac subclade
2.3.4.1,2.3.4.2 va 2.3.4.3, ma tao thanh nhiing
nhanh virus méi trong clade 2.3.4 (Biéu do 1).
Theo ti€u chi dinh nghia clade cia Nhém nghién
ctru tién hoa virus cam H5N1 WHO/OIE/FAO
(Group, 2008), phan 16n nhitng virus cam HPAI
H5Nx phat hién trong nam 2013-2014 déu dugc
cac tac gia nghién ctru phan loai vao subclade
2.3.4.6. Tuy nhién, T6 chirc y t& thé gioi da
khuyén céo str dung subclade 2.3.4.4 goi thay
cho subclade 2.3.4.6 tir ngay 12/1/2015 (WHO,
2015b). Két qua phan tich trong nghién ctru nay
cling cho thiy cac virus H5N6 cua Viét Nam
thudc vé clade 2.3.4.4 (Biéu dd 2). Trong d6 9
chung c6 quan hé gan giii voi ching HSN6 (A/
Sichuan/26221/2014) phat hién dugc tir mot ca
tir vong & nguoi ¢ Sichuan (Trung Qudc) vao
thang 4 nam 2014 (WHO, 2014b) vo6i su tuong
déng vé nucleotide 13 98,0-99,3% va mot chung
¢6 quan hé gan giii v6i chung H5N6 phat hién
dugc ¢ Lao thang 3 nam 2014 (A/chicken/Laos/
LPQO001/2014) va ¢ tinh Quang Dong, Trung
Qudc (A/duck/Guangdong/GD01/2014) (Wong
et al., 2015) voi sy twong dong vé nucleotide
1a trén 99,0%. Dé tién cho viée phan tich sau
nay, cac virus cung nhom véi chung virus HSN6
A/Sichuan/26221/2014 goi la subsubclade
2.3.4.4 a, cac virus cung nhom voi chung vi-
rus H5N6 A/chicken/Laos/LPQ001/2014 goi la
subsubclade 2.3.4.4 b. Ngoai ra cac chung vi-
rus H5N8 cia Han Quéc, Pai Loan, Nhat Ban,

22

Trung Qudc (Bic Kinh), Anh, Thyy Pién, Ha
Lan, Dtic va cac chung virus HSN2 phat hién &
M¥ ndm 2014 nim cting nhém véi nhau va dugc
dat tén 1a subsubclade 2.3.4.4 ¢ (Biéu do 2).

Cac  subsubclade 2.3.4.4a, 2.3.4.4b,
2.3.4.4c trong nghién ciru nay co6 thé dugc coi la
nhitng clade mdi vi chung dap tng cac tiéu chi
dinh nghia clade cia Nhom nghién ciru tién hoa
virus cum H5N1 WHO/OIE/FAO. Mot clade/
subclade mdi duge xac dinh dua trén hinh thai
hoc cta cay hé gen H5 va mot sb tiéu chi sau:
(1) phai co it nhat 4 chung virus cung chung
mot nit (node), (2) khoang cach trung binh nu-
cleotide (Kimura 2-parameter) bén trong nhom
< 1,5% va gitta cac nhom > 1,5%, (3) gia tri
bootstrap (1000 1in neigbor-joining boot-
strap) tai diém nut xac dinh clade > 60 (Group,
2008). Trong nghién ciru nay cac subsubclade
2344 a,2344b,2344cvia2344dlan
lugt c6 khoang cach nucleotide trong nhom la
0,96%, 0,67%, 1,13% va 0,44% va khoang cach
ngoai nhom tr 3,5% -5,5%, tai cac nut xac dinh
clade déu co gia tri bootstrap tir 95-100. Sy xuat
hién cac clade/subclade virus ciim méi la su bao
hiéu rang cac chung virus c6 thé co nhiitng bién
d6i vé mit khang nguyén. Do d6 danh gia lai
hiéu qua vacxin can phai dugc tién hanh véi
nhitng chung virus thudc clade/subclade mai.

3.3 Déc tinh sinh hoc phan tir ctia virus cim
H5NG6 ¢ Viét Nam 2014

Tai vi tri phan cat protein HA ciia ca 10
chung H5N6 cua Viét Nam (Bang 3) déu c6
chira nhiéu amino acid co ban, dac diém nay cho
phép suy doan ring cac chung virus cam H5N6
trén 1a thudc thé doc luc cao (HPAI) (Senne
et al., 1996; Steinhauer, 1999). Vi tri phan cat
trén protein HA ctia cac virus c¢6 3 kiéu chinh
PLREKRRKR/ (7 ching), PLRERRRKR/ (2
chung) PLREKRRRR/ (1 chung) va déu co su
khac biét voi protein HA cua cac virus khac
khong thudc clade 2.3.4 & vi tri Q322L (theo
HS5) (Bang 4). Tai cac vi tri bén viing trong tai
gin thy thé (receptor binding pocket) ciia pro-
tein HA, bao gbm E186, R216, G221, Q222 va
G226 déu khong co sy thay ddi, diéu nay cho
thiy protein HA cta cac virus van c6 tinh dic
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hiéu gdn voi acid sialic bi mdi lién két cx-2,3
ma chi ¢c6 6 mod cua gia cam (Matrosovich et al.,
1999).

So sanh aa tai 21 vi tri lién quan khang
nguyén va gan thu thé (Cai et al., 2012) trén pro-
tein HA cuia cac virus subclade 2.3.4.4 (H5N6)
Viét Nam va cac virus thudc cac clade khac cho
thdy virus clade 1 (H5N1) c¢6 nhiéu khac biét
nhat so véi virus subclade 2.3.4.4 (H5N6), tur
13-15 aa, tiép dén la clade 2.3.2.1 (H5N1), tir
9-10 aa va clade 2.3.4 (H5N1), chi khac biét
tr 6-7 aa (Bang 5). So sanh bén trong subclade
2.3.4.4, cac virus subsubclade 2.3.4.4 a va
2.3.4.4 b c6 2 su thay ddi aa tai cac vi tri khéang
nguyén la T140M va [162M. Ngoai ra, chung A/
DK/Vietnam/QuangTri/14-A418/2014 (H5NO6)
va A/Dk/Vietnam/QuangNgai/14-A415/2014
(H5N6) thuoc subsubclade 2.3.4.4 a khong co
su thay ddi tai D45 so véi céc virus clade 2.3.4,

trong khi tat ca cac virus H5N6 khac thudc sub-
subclade 2.3.4.4 a va 2.3.4.4 b c6 su thay doi
D45N (Béang 4). Cac ching HSN6 cta Viét Nam
bao gém ca subsubclade 2.3.4.4 a va 2.3.4.4 b
khong c6 sy thay ddi aa tai V210, trong khi cac
virus H5N6 cia Lao co sy thay ddi V201E. Su
bién d6i aa tai cac vi tri lién quan khang nguyén
trén protein HA c6 thé giup cho virus thoat khoi
khang thé trung hoa hién c6 cta vat chu déi vai
cac chung virus trudc day va tién hoa tro thanh
nhirng bién ching co tinh chat khang nguyén
moi. Tuy nhién sy khac bi¢t khang nguyén dua
vao suy doan tir nhimg bién d6i vé& di truyén
can phai dugc kiém ching bang cac thi nghiém
phan tich khang nguyén. Phuong phap ngan trd
ngung két hong cau (HI) 1a tiéu chuan vang da
duoc nhiéu phong thi nghiém trén khép thé gidi
sir dung dé danh gia dic tinh khang nguyén cua
cac chung virus ciim trong nhiéu thap ky qua.

Bang 3. Trinh tw aa tai diém phan cat (Cleavage site) gitra HA1 va HA2
cua cac virus H5N6 Viét Nam, Trung Quoc va Lao

TT KH PTN Tén virus | Cleavage site H5 clade
Vi tri cac aa tai diém phan cat (theo H5) 321, 322-—---- 330
1 - A/Viet Nam/1203/2004(H5N1) PQRERRRKKR/ 1
2 - A/common magpie/Hong Kong/5052/2007(H5N 1) PQRERRR-KR/ 2.3.21
3 - A/Hubei/1/2010(H5N1) PQRERRR-KR/ 2321a
4 - A/barn swallow/Hong Kong/1161/2010(H5N1) PQIERRRRKR/ 2321b
5 - A/Hong Kong/6841/2010(H5N1) PQRERRR-KR/ 2321c¢
6 - A/duck/Anhui/1/06 PLRERRR-KR/ 2.3.4
7 - CN14(04)_A/Sichuan/26221/2014 PLREKRR-KR/ 2344a
8 14-A324 AJ/Ck/Vietnam/LangSon/14-A324/2014 (H5NG) PLREKRR-KR/ 2344a
9 14-A338 A/Dk/Vietnam/HaTinh/14-A338/2014 (H5N6) PLREKRR-KR/ 2344 a
10 14-A367 | A/Pheasant/Vietnam/LaoCai/14-A367/2014 (H5NG) PLREKRR-KR/ 2344a
11 14-A392 A/Dk/Vietnam/QuangTri/14-A392/2014 (H5N6) PLRERRR-KR/ 2344a
12 14-A415 | A/Dk/Vietnam/QuangNgai/14-A415/2014 (H5N6) PLREKRR-KR/ 2344a
13 14-A418 A/Dk/Vietnam/QuangTri/14-A418/2014 (H5NG) PLREKRR-KR/ 2344a
14 14-A421 A/Dk/Vietnam/QuangNgai/14-A421/2014 (H5N6) PLREKRR-KR/ 2344a
15 14-A526 A/Ck/Vietnam/LangSon/14-A526 (H5N6) PLRERRR-KR/ 2344b
16 14-A503 | A/Dk/Vietnam/QuangNgai/14-A503/2014 (H5NG) PLREKRR-RR/ 2344a
17 14-A540 A/Ck/Vietnam/LangSon/14-A540/2014 (H5NG) PLREKRR-KR/ 2344 a
18 - Alchicken/Laos/LPQ001/2014(H5N6) PLRERRR-KR/ 2344b
19 - Alduck/Laos/XBY004/2014(H5N6) PLRERRR-KR/ 2344b
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100 Clade 2.3.4.4

L A/Duck/Fujian/1734/05(H5N1) clade 2.3.4
—— A/Japanese white-eye/Hong Kong/1038/2006(H5N1) clade 2.3.4 WHO/Sep/2014

Alck/VN/QuangNam/NCVD080738-185/2008 2-3-4
A/ck/VN/HaNoi/NCVD(A6)-005/2008 2-3-4

Alavian/VN/R3/NCVD080502-133/2008 2-3-4
A/dK/VN/QuangNam/R4(081010)-021/2008 2-3-4
A/dK/VN/NamDinh/NCVD080094 (A24)-030/2008 2-3-4 Subclade 2.3.4.3
A/ck/VN/BacGiang/NCVDO80066(A12)-027/2008 2-3-4
A/quail/VN/HaNoi/NCVD080177 (A70)-037/2008 2-3-4-A
A/8fiAn/Hong Kong/0719/2007 (H5N1)ref clade 2.3.4.3
A/duck/Yunnan/6490/2006(H5N1)ref clade 2.3.4.2 Clade 2.3.4
A/CK/VN/QuangNinh/NCVD-283/2009 2-3-4
Subclade 2.3.4.2

80

98

A/md/VN/ThaiBinh/NCVD(N23)-420/2010 2-3-4
A/ck/VN/NInhBinh/NCVD10093(A355)-395/2010 2-3-4
A/dK/VN/NCVD(V1-160)-472/2010 2-3-4
A/ck/VN/NInhBinh/NCVD091034(A292)-381/2009 2-3-4-2
———— A/chicken/Fujian/584/2006(H5N1) clade 2.3.4
0-N/duck/Anhui/1/06(H5N1) Re5 (Min Gu 2013 Hoa LT 2014)
A/Anhui/1/2005(H5N1)clade 2.3.4 WHO/Sep/2014
A/chicken/Sichuan/81/2005(H5N1)ref clade 2.3.4.1
100[ g o1 CY098723 A/Hunan/1/2009(H5N1))

100 A/environment/Guizhou/7/2009(H5N1)ref clade 2.3.4.1
A/Dk/VN/DienBien/NCVD09099(A221)-293/2009 2-3-4-1 Subclade 2.3.4.1
A/Hunan/2/2009(H5N1 yref clade 2.3.4.1

A/dk/VN/ThaiNguyen/NCVD091013(A290)-379/2009 2-3-4
A/DK/VN/ThaiBinh/NCVD-287/2009 2-3-4 |
— AY518362.1 A/duck/China/E319-2/03(H5N1) clade 2.3.2
A/duck/Vietnam/NCVD-KA250/2012(H5N1) clade 2.3.2.1 b
A/duck/Vietnam/NCVD-KA261/2012(H5N1)
ORMuck/Vietnam/NCVD-KA309/2012(H5N1) clade 2.3.2.1 b
A/duck/Vietnam/NCVD-KA25/2011(H5N1) clade 2.3.2.1 b
A/wild duck/Fujian/2/2011(H5N1)
Alchicken/Vietnam/NCVD-KA423/2013(H5N1) Clade 2.3.2.1 b
ABQ8k/Zhejiang/2245/2011(H5N1)
A/swine/Guangxi/592/2011(H5N1)

A/duck/Vietnam/NCVD-A672/2011(H5N1) clade 2.3.2.1
A/barn swallow/Hong Kong/1161/2010(H5N1)clade 2.3.2.1.b WHO/Sep/2014

A/chicken/Vietnam/20388/2009(H5N1) clade 2.3.2.1 b
A/common magpie/Hong Kong/5052/2007(H5N1)clade 2.3.2.1 WHO/Sep/2014

97

©
[=

A/environment/Hunan/5-25/2007 (H5N1)
— A/chicken/Viet Nam/TMU009/2008(H5N1)
68 A/chicken/Khanhhoa/CVVI-18/2013(H5N1)
A/duck/Vietnam/NCVD-KA294/2012(H5N1)
A/chicken/Vietnam/NCVD-KA62/2012(H5N1)
A/duck/Vietnam/NCVD-KA310/2012(H5N1)
A/duck/Vietnam/NCVD-KA40/2012(H5N1)
A/duck/Quangngai/1037/2011(H5N1)

9-/environment/Hunan/3/2011(H5N1) Clade 2.3.2.1a
A/chicken/Vietnam/NCVD-421/2010(H5N1)
A/Hubei/1/2010(H5N1)clade 2.3.2.1.a WHO/Sep/2014
A/muscovy duck/Viethnam/LBM57/2011 (H5N1)
0 A/Viet Nam/CM32/2011(H5N1)

A/duck/Vietnam/NCVD-KA105/2012(H5N1)
A/duck/Bangladesh/19097/2013(H5N1)clade 2.3.2.1.a WHO/Sep/2014 _|

98

A/Qr82t black-headed gull/Qinghai/8/2009(H5N1)
A/bar-headed goose/Mongolia/X53/2009(H5N1)
8|~ A/chicken/Nepal/5-1cl/2010(H5N1)
A/Hong Kong/6841/2010(H5N1) clade 2.3.2.1c Creanga A 2015
A/duck/Sukoharjo/BBVW-1428-9/2012(H5N1)
A/CK/BinhDinh(PhuCat)/NCVD14-A461/2014(H5N1)clade 2.3.2.1¢
A@dck/Vietnam/NCVD-KA311/2012(H5N1)2.3.2.1¢ (Lee E.K. 2015)
Alduck/Vietnam/NCVD-KA324/2012(H5N1)2.3.2.1c (Lee E.K. 2015)
Alduck/Vietnam/NCVD-KA262/2012(H5N1)2.3.2.1¢ (Lee E.K. 2015)

1, A/muscovy duck/Quang Ninh/49/2013(H5N1)
A/Dk/BacNinh(H.QueVo-x.VietHung)/14-A335/2014(H5N1 )clade 2.3.2.1¢c

A/DK/SocTrang(MyTu-LongHung)/14-A387/2014(H5N1)clade 2.3.2.1c
A/CK/CanTho(PhongDien-TruonglLong)/NCVD15-A005(H5N1)clade 2.3.2.1c

Clade 2.3.2.1 c

A/Re/NIBRG-14(H5N1)clade 1
A/Viet Nam/1203/2004(H5N1)Ref clade 1 WHO/Sep/2014
A/duck/Vietnam/S654/2005(H5N1) clade 1

A/Cambodia/R0405050/2007 (H5N1 )ref clade 1.1 WHO/Sep/2014
A/duck/Hau Giang/07-12/2007 (H5N1) clade 1.1
A/duck/Vietnam/NCVD-16/2007 (H5N1)Ref clade 1.1
A/duck/Soc Trang/07-25/2007(H5N1) clade 1.1 Clade 1
A/Muscovy duck/Ca Mau/07-04/2007(H5N1 )clade 1.1
99 A/duck/Vietnam/OIE-0062/2012(H5N1)1.1
9:04/Cambodia/\V/0401301/2011(H5N1)clade 1.1.1
A/Cambodia/S1211394/2008(H5N1)1.1.1
A/duck/Vietnam/ST0970/2009(H5N1 )clade 1.1.2
100~ A/Cambodia/\/0203306/2011(H5N1)clade 1.1.2
A/Cambodia/\V0219301/2011(H5N1)clade 1.1.2 _
Alchicken/Vietnam/NCVD-016/2008(H5N1) clade 7.1 WHO/Sep/2014
- Alchicken/Vietnam/NCVD-03/2008(H5N1)clade 7.1 WHO/Sep/2014
0.02;3 _ A/chicken/Vietnam/NCVD-swab15/2008(H5N1)7.2 Clade 7
Alchicken/Vietnam/NCVD-093/2008(H5N1)7.2 WHO/Feb/2014 ade

Alchicken/Hebei/A-8/2009(H5N1)7.2 WHO/Feb/2014

Alchicken/Jiangsu/18/2008(H5N1)7.2 WHO/Feb/2014

85

A/Goose/Guangdong/1/96(H5N1)

Biéu d6 1. Cay hé cua cédc chung virus cum H5 Viét Nam 2014 va cédc ching virus thuéc
cdc clade khdc nhau da Iwu hanh & Viét Nam

Cdc gid tri phia trén nhanh la gia tri Bootstrap 1000 lan, chi hién thi cac gid tri > 60

Cac gia tri phia dudi nhanh la d¢ dai cua nhanh, chi hién thi cdc gia tri> 0,01
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1 Alduck/Beijing/FS01/2014|EPI ISL 166693|A(H5NS)

76~ Alduck/Chiba/26-372-48/2014|EPI ISL 168024|A(H5N8)
Alenvironment/Kagoshima/KU-ngr-H/2014|EPI ISL 169429|A(H5N8)
Alturkey/Germany-MV/R2472/2014|EPI ISL 167140|A(H5N8)
Alduck/England/36254/14|EPI ISL 167904 |A(H5N8)
Alchicken/Netherlands/emc-3/2014|EPI ISL 181095|A(H5N8)
A/MuteSwan/Sweden/SVA-1503130141-SZ543/2015 (H5N8)
Alduck/England/36038/14|EPI ISL 168696|A(H5N8)
Alwigeon/Sakha/1/2014|EPI ISL 169427|A(H5N8)
620 Aftundra swan/Korea/H411/2014(H5N8)
Albaikal teal/Korea/Donglim3/2014(H5N8)
A/Coot/Korea/H81/2014(H5N8)
A/Korean native chicken/Korea/H257/2014(H5N8)
Alcommon teal/Korea/H455-30/2014(H5N8)
Albroiler duck/Korea/H1864/2014|EPI ISL 174393|A(H5N8) Clade 2.3.4.4c
100— Alchicken/Miyazaki/7/2014|EPI ISL 169424|A(H5N8)
A/mallard duck/Kagoshima/KU70/2015(H5N8)|EPI ISL 174520|A(H5N8)
—— A/Chicken/Kumamoto/1-7/2014|EPI ISL 159719]A(H5N8)
98 Algoose/Taiwan/a015/2015|EPI ISL 179023|A(H5N8)
Alduck/Taiwan/a068/2015|EPI ISL 179026|A(H5N8)
97~ A/American wigeon/BC/050-31/2015|EPI ISL 178249|A(H5N8)2014
Alturkey/California/K1500169-1.2/2015(H5N8)
Alpheasant/Washington/3147-2/2015(H5N2)
Alchicken/Washington/61-9/2014(H5N2)
A/Northern pintail/Washington/40964/2014(H5N2)
Alturkey/Minnesota/9892-2/2015(H5N2)
85 — A/duck/Beijing/CT01/2014|EPI ISL 166694|A(H5N8)

98

100

0.016

Alchicken/Shenzhen/1061/2013(H5NG)
Alchicken/Dongguan/3363/2013(H5N6)
A/duck/Guangdong/GD01/2014(H5N6)
89/ @ A/CkiLangSon/14-A526(H5NG)
92 Alduck/Guangzhou/41227/2014(H5N6) | Subclade 2.3.4.4 b
Alduck/Vietnam/LBM751/2014(H5NG)
gk Algoose/Shantou/1763/2014(H5NG)
99 M Alchicken/Laos/LPQ001/2014 (H5N6)
W A/duck/Laos/XBY004/2014(H5N6)

100
0.015 7

—— A/wild duck/Shandong/628/2011(H5N1)

Alduck/Shandong/Q1/2013(H5N8)
Algoodd¥bhandong/k1201/2009(H5N1)
98~ A/mallard duck/Shanghai/SH-9/2013|EPI ISL 156815
Alduck/Zhejiang/W24/2013(H5N8)
1, Albreeder duck/Korea/Gochang1/2014(H5N8)
A/Baikal teal/Korea/H52/2014(H5N8)
Alduck/Eastern China/1111/2011(H5N2)

81— @ A/Dk/HaTinh(H.KyAnh-x.KyTho)/14-A338/2014(H5N6)
— L @ A/CK/LangSon(TrangDinh-DaiDong)/14-A540(H5N6)
A/duc%‘rbhuan/NCXJ24l2014(H5N6)
Alenvironment/Sichuan/NCLL1/2014(H5N6)

100]

0.016 M CN14(04) A/Sichuan/26221/2014 HA
Alchicken/Sichuan/NCJPL1/2014(H5N6)
Alchicken/Zhejiang/6C2/2013(H5NB)

@ Alchicken/VN/LangSon(TrangDinh)/NCVD(14A324)/2014
Alenvironment/Zhenjiang/C13/2013(H5N6)

95, @ AIDKQuangNgai(SonTinh-TinhDong)/14-A41512014(Hsne) | Subclade 2.3.4.4 a
@ A/DK/QuangTri(GioLinh-TrungHai)/14-A418/2014(H5N6)

@ A/DK/QuangTri(GioLinh-TrungHai)/14-A392/2014(H5N6)

@ A/Pheasant/LaoCai(BaoThang-PhoLu)/14-A367/2014(H5N6)
Alduck/Vietnam/1152/2014(H5N6)

@ A/DK/QuangNgai(QuangNgai)/14-A503/2014(H5NG)

@ A/Dk/QuangNgai(SonTinh-TinhDong)/14-A421/2014
Alduck/Vietnam/1511/2014(H5N6)
Alduck/Vietnam/1434/2014(H5N6)

90 A/lgoose/Eastern China/1112/2011(H5N2)

; Alchicken/China/AH/2012(H5N1)clade 2.3.4

0.012

0.005

Biéu dé 2. Cay hé cua cédc chung virus cim H5NG6, clade 2.3.4.4 & Viét Nam 2014

® cic chung virus HSN6 Viét Nam 2014

M cic ching virus HSN6 Lao va Trung Quéc 2014

Cdc gid tri phia trén nhanh la gia tri Bootstrap 1000 lan, chi hién thi cac gid tri > 60
Cdac gia tri phia duoi nhanh la dj dai cua nhanh, chi hién thi cac gia tri > 0,01
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3.4 Panh gia chi sé doc luc

Thi nghiém dugc tién hanh trén 10 ga khong
c6 khang thé khang virus cim gia cam. Két
qua la tat ca ga déu co biéu hién bénh va chét
trong thoi gian 1-2 ngay sau khi cong cuong doc

virus HSN6 qua tinh mach, toan bo 10/10 ga da
chét vao ngay thur 3, chi s6 doc luc IVPI cua
virus dugc tinh toan la 2,84 (Bang 5). Theo OIE
(2015), virus cum gia cim c6 chi s6 IVPI > 1,2
1a virus thudc thé doc luc cao.

Bang 5. Két qua danh gia chi sé doc lwc IVPI trén ga

Hiu gia khéng thé HI (log2) (f’:ii':];'é‘z'f‘és:]"fézg?g:"cghaé)
sé Ngay 0 Ngay sau céng cwong doc i
ga Chiso
VN Anhui Hubei doc lwc
1203 clade clade 1 2 3|14|5 6 | 7 8 | 9 10 IVPI
clade 1 2.34 2.3.21
1 0 0 0 0 3 3 3 3 3 3 313 3 2,70
2 0 0 0 0 2 3 3 3 3 3 313 3 2,60
3 0 0 0 0 2 3 3 3 3 3 3 3 3 2,60
4 0 0 0 3 3 3 3 3 3 3 3 3 3 3,00
5 0 0 0 2 3 3 3 3 3 3 3 3 3 2,90
6 0 0 0 0 3 3 3 3 3 3 3 3 3 2,70
7 0 0 0 3 3 3 3 3 3 3 3 3 3 3,00
8 0 0 0 2 3 3 3 3 3 3 3 3 3 2,90
9 0 0 0 3 3 3 3 3 3 3 313 3 3,00
10 0 0 0 3 3 3 3 3 3 3 3 3 3 3,00
Chi s6 déc Iwc IVPI trung binh 2,84

1IVPI: intravenous pathogenicity index
IV. KET LUAN

Virus cim gia cam H5N6 lan dau tién duoc
phat hién gay bénh trén gia cam tai tinh Lang
Son, Viét Nam vao thang 4 nam 2014. Sy luu
hanh cua virus di dugc phat hién & mot sb tinh
thanh nhu Lang Son, Lao Cai, Phu Tho, Ha
Tinh, Quang Tri, Quang Nam va Quang Ngai
thuoc Mién Bic va Mién Trung Viét Nam tir
thang 4 - 12 nam 2014, nhung chung chua xuét
hién & céac tinh phia Nam.

Tat ca cac virus cum gia cam H5N6 tir cac
6 dich ¢ Viét Nam trong nam 2014 déu 1a vi-
rus cum gia cAm doc luc cao, co chi sd doc luc
IVPI 14 2,84 va déu thudc subclade 2.3.4.4, 1a

subclade thwr 4 trong clade 2.3.4, bén canh cac
subclade 2.3.4.1, 2.3.4.2 va 2.3.4.3. Cac virus
H5N6, clade 2.3.4.4 Viét Nam dugc chia thanh
2 nhanh chinh 14 nhanh virus giéng véi ching A/
Sichuan/26221/2014 (H5N6) cua Trung Qudc
va nhanh virus giéng voi ching A/chicken/
Laos/LPQ001/2014 cua Lao. Trong nghién ctru
nay, 2 nhanh virus da duoc dit tén lan luot 1a
2.3.4.4 a (Trung Qudc) va 2.3.4.4 b (Lao) theo
tiéu chi dinh nghia clade cia Nhom nghién ctru
tién hoa virus cam H5N1 WHO/OIE/FAO.

Cac virus H5N6, subclade 2.3.4.4 Viét Nam
¢6 it khac biét nhét so véi ching vacxin Re-5
(clade 2.3.4) tai cac vi tri amino acid lién quan
dén khang nguyén trén HA, tiép dén 1a chung
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vacxin Re-6 (clade 2.3.2.1) va NIBRG-14
(clade 1). Do vay vacxin Re-5 c6 thé 1a phu hop
nhit dé sir dung phong bénh do virus H5NG6 trén
gia cam.

Tinh dic hidu voi thy thé bam gia cam cia
cac virus H5SN6 Viét Nam la khong thay doi, do
d6 ching chua c6 kha ning lay truyén truc tiép
tr nguoi sang nguoi.

Su xuét hién cta ching virus cim gia cam
ddc luc cao subtype H5N6, clade 2.3.4.4 la mot
thach thirc méi trong cong tac phong chong dich
cim gia cam tai Viét Nam vi chung 1a chung
virus ¢ protein H5 c¢6 thé két hop voi nhidu
subtype NA khac nhau. Trong qué trinh két hop
do, su can bﬁng gitra cac hoat dong cua HA va
NA c6 thé tao ra nhing t6 hop HA va NA moi
c6 kha nang lay nhiém vuot qua hang rao loai.
Do vay, céan tiép tuc cac chuong trinh giam sat
dé theo ddi su lay lan, tién hoa va thay d6i pham
vi vat chu cua cac virus HS, clade 2.3.4.4 noi
chung va cac virus HSN6 noi riéng.
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