Panh gia hiéu hre vacxin ciim H5N1 (chiing NIBRG14) trén mét so
clade luvu hanh & Viét Nam nam 2011va phéan tich dic tinh di truyén
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Sy xudt hién cta dich cum gia cAm doc luc cao (HPAI) virut H5N1 va nguy co cua dai
dich ¢ nguodi da néu bat su can thiét caviéc su dung vacxin phong bénh . Tuy nhién, do vi¢c
lay lan nhanh chéng va sy tién hoa lién tuc cua virut cam gia cam H5N1, phan 16n vacxin
hién da khong con phut hop véi cac clade virut moi xuat hién gan day. Chung t6i tién hanh
danh gia hiéu qua ctia vacxin ciim , ching NIBRG-14 (clade 1 A/Vietnam/1194/2004) chéng
lai cac clade virut cum gia cAm H5N1 luu hanh tai Viét Nam. Gia cam duoc gdy mién dich
v6i lidu vacxin tiéu chudn bang cach tiém dudi da sau d6 cong cudng doc voi ba loai virut
cim gia cam H 5N1 (clade 1, clade 2.3.2.1avaclade 2.3.2.1b) vao ngay thar 21 sau tiém
ching (pv). Két qua cho thay rang NIBRG-14 bao ho duoc gia cam chong lai clade 1 va clade
2.3.2.1a. Trong khi do vacxin NIGRG-14 khong bao ho duge gia camkhi cong cudong doc véi
clade 232.1b. DE tim hicu nguyén nhan vi rat H 5N1 clade 2.3.2.1b
(A/Duck/QuangNgai/1037/11) c6 thé chong lai hé mlen dich cta gia cAm sau tiém phong
chuing toi tiép tuc phan tich gen HA - mot yeu t6 quyét dinh doc tinh quan trong cua virut.
Két qua phan tich trinh tur axit amin cho thdy rang virGs nay c6 chira chudi SPQRERRRK -R /
G tai cAc viing phan cat trong phan tir HA , ¢6 doc luc cao . Ngoai ra, chung t6i da xac dinh
duogc nhiéu dot bién v6i nhimg thay thé amino acid trong HA : M2261, 1239S nam & vung N -
link glycosyl va 2H, 45N, 53K 120D, 133A va 14N dot bién tai vung dac tinh khang nguyén ,
c6 thé anh hudng dén thu thé dic hiéu cling nhu yéu to gdy bénh cua  virut. Pang chu ¥ 13,
1239S va dot bién S133A chi co duy nhét o A /Duck/QuangNgai/1037/2011, cho thay rang no
ching c6 thé lién quan dén kha ning virGis né tranh h¢ thong mién dich ciiavi  -rat. Vi vay,
phan tich phat sinh loai cho thay rang nhiing dot bién lién tuc gen HA c6 thé tao ra ching
khang nguyén méi va c6 thé thay doi doc luc cua virut va gidpclade H5N1 2.3.2.1b khang

dugcevacxin chung NIBRG-14.
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Summary
The emergence of highly pathogenic avian influenza (HPAI) H5N1 viruses and the risk
of human pandemic have highlighted the need for advance stockpiling of vaccine. However,
because of the rapid dissemination and ongoing evolution of avian H5N1 viruses, current
vaccines may be sub-optimally matched to the actual pandemic virus. We reported here the
evaluation of efficacy of NIBRG-14 vaccine (clade 1 A/Vietnam/1194/2004) against the
H5N1 HPAI virus strains circulating in Vietnam. The birds were either vaccinated with single
or booster dose of vaccine by subcutaneous injection then challenged with three HSN1 HPAI
viruses (clade 1, clade 2.3.2.1a and clade 2.3.2.1b) at day 21 post-vaccination (p. v.). The
results showed that NIBRG-14 protected birds from clade 1 and clade 2.3.2.1a infections.
Notably, we observed that or booster dose of vaccine by subcutaneous
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injection then challenged with three HSN1 HPAI viruses (clade 1, clade 2.3.2.1a and clade
2.3.2.1b) at day 21 post-vaccination (p. v.). The results showed that NIBRG-14 protected
birds from clade 1 and clade 2.3.2.1a infections. Notably, we observed that NIGRG-14
vaccine did not confer protection against clade 2.3.2.1b challenge virus. To get new insights
of how H5N1 clade 2.3.2.1b (A/Duck/QuangNgai/1037/11) virus can escape from host
immune response induced by the vaccine, we further analyzed the HA gene - a key virulence
determinant of the virus. The result of amino acid sequence analyses indicated that this virus
contained the sequence SPQRERRRK-R/G at the cleavage site in the HA molecule, indicating
its high virulence. Additionally, we identified numerous mutations with amino acid
substitutions in the hemagglutinin: M2261, 1239S located at N-link glycosylation site and 2H,
45N, 53K 120D, 133A and 14N mutations at antigenic site, which can affect receptor
specificity as well as viral pathogenicity. Notably, 1239S and S133A mutations are unique to
A/Duck/QuangNgai/1037/2011, suggesting that it may involve in the virus ability to evade
the host immune system. Taken together, phylogenetic analysis showed that continual
mutations to the HA gene may generated novel antigenic strain and that probably changed the
virulence of the virus and made the H5N1 clade 2.3.2.1b resistant to NIBRG-14 vaccine.
Key words: NIBRG-14, H5N1, Challenge,Genetic characterization.

| Gi6i thiéu

Sau khi cac trudng hop 1ay nhiém H5N1 trén ngudi dd duoc bao cdo tai Hong Kong, vi
ris cim gia cam H5N1 di gay ra sy bung nd dai dich trong cac trang trai gia cérn va cac bénh
lay nhiém trén nguoi véi ty 18 tir vong toi  60%][1, 2].Bénh co the gay ra boi tiép xuc voi gia
cam bi nhiém H 5N1ma khong dugc bao vé [3] Mac du chua co bang chun g virls cim gia
cam lay nhiém tir nguoi sang ngudi, nhung van cé nguy co nd ra mot dai dich cim.

Viét Nam 1a mot trong nhitng nude bi anh huong nhiéu nhit béi dich cim gia cdm
H5N1. Cac 6 dich H 5N1 & gia cam trong nhiéu nim qua da gy ra dai dich gaythiéth  ai
16nvé kinh té.

Dé gop phan phong chéng dich cum co hiéu qua , ching toi d san xuat vacxin H 5N1
(A/Vietnam/1194/2004-NIBRG-14) , str dung trung ga c6 phoi trong phong thi nghiém.Hiéu
qua ctia vacxin phu thudc vao chung vacxin pht hop vai virut luu hanh virut. Mot sé nghién
cuu cho théy nhiéu clades c6 mat tai Viét Nam nhu clade 2.3.2 va clade2.3.4 dé chiém uu thé
& mién bac Viét Nam. Trong khi d6 clade 1 di duoc tim thdy dé gy ra hau hét cac 6 dich &
mién Nam Viét Nam[4].M6t s nghién ctru con cho thay su co mat cuacl ade 7[5]ciing nhu
clade2.3.2.1a va clade2.3.2.1b. Theo WHO, clade2.3.2.1b lan dau tién dugc phat hién ¢ gia
cam trong ndm 2009 tai Viét Nam va phat trién tir virut trudce day da duoc luu hanh tai Viét
Nam tir nim 2005. Cac virut clade 2.3.2.1b 1a loai virut c6 stic dé khang mién dich cao véi
vacxin san xuét tucac ching gan nhu duoc co mit rong rai hon trong gia cim va chim hoang
da.

Cac bién d6i cua virut cim gay ra kho khan trong viéc kiém soat va phong ngira cum.
WHO gan day da bao cao rang cac vacxin gia cam H5N1 hién dang duoc sir dung tai Viét
Nam khbng bao vé gia cam chong lai cac clade H 5N1 méi.Vi vy, c6 mét nhu cau cap thiét
cho mot sy hiéu biét chuyén siu cua cac yéu td dong gop vao doc luc va strc dé khang cua
céc clade virut cam moi duge xac dinh. Vi vy, muyc tiéu cua chung t6i trong nghién ctru nay
la: (1) dé danh gia hiéu qua NIBRG -14vaccine mién dich bang cach cong cuong doc voi
clade virut H5N1 Iuu hanh tai Viét Nam, va (2) phan tich 1am ro thém lam thé nao virut clade
2.3.2.1b lai c6 thé thich tng va vuot qua mién dich cua vacxin hién dang luu hanh.

I1.Vat liéu va phuwong phap nghién ciru
2.1 Vacxin va virut
Vacxin duoc sir dung trong nghién ctru nay duge san xuét tir ching HSN1 (NIBRG-14)
duogc tao ra v6i gen H5 va N1 tir ching A/Vietnam/1194/2004 (H5N1) va phan con lai cia
cac phan doan (PB2,PB1, PA, NP, M, NS) tir A / Puerto Rico/8/34ching (HIN1) bang
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phuong phap di truyén ngugc. Virut vacxin dugc nhan 1én trong dich niéu cua phoi trimg ga
10 ngay tudi. Dich niéu dugc thu hoach sau 72 gio nhiém va di dugc lam trong bang cach ly
tam & 8000vong/ phit trong 10 phit & 4° C nhu duge mé ta trude day.Virut duge thu hoach
va bat hoat bang formalin va nhii ddu dé tao thanh mét loai vacxin nhil nuéc trong dau.
AJ/H5NL1 virut (nhanh 1, nhanh 2.3.2.1a), duoc phan lap tir ga chét trong dot bung phat
ctia dich cam gia cam H5N1 ¢ Viét Nam, duoc cung cip boi Trung tim chan doan thd y TU
1, Cuc Thu y, Viét Nam. Clade 2.3.2.1b (A/Duck/QuangNgai/1037/2011 - DKQN37/11)
duoc phan 1ap vao nam 2011 tr vit chét & Quang Ngai , Viét Nam.
2.2 Phuong phap nghién ciru
2.2.1 Gay mte~n dich trén ga va vit
Ga ISA hai tuan tubi (trong lugng co thé 100 + 0.8g) va vit Super M (trong lugng co
thé 250,0 + 1 g) duoc mua tur Cong ty gia cam (Ha Nbi, Viét Nam). Gia cam thi nghiém duoc
chia thanh 3 nhém , méi nhom 10 gia cAm (Béng 1). Cac nhom thtr nghiém da dugce tiém nhu
sau: tiém duoi da 0,5 ml / liéu vao lac 14 ngay tudi va liu ting cudng vao ngay thr 21 sau
khi tiém mui dau tién . Mau huyét thanh duoc thu thap tir ca hai nhém (mét liéu va liéu ting
cuong). Panh gia hiéu luc duge dya trén Hiéu gid khang thé HI . Hjéu gia HI >3log2 duoc
coi 1a dat yéu cau[6].
2.2.2 Cong cuwong djc va quan sdt lam sang
Nhitng gia cam duoc tiém phong va doi chung khong tiém vacxin  , sau 21 ngay da
dugc thir thach véi virut doc luc cao A/H5N1 (clade 1, 2.3.2.1a va 2.3.2.1b) theo hudng dan
T6 chirc Y té thé gidi . Mdi gia cam di dugc nho 0,1 mI virut vao duong miii vao ngay thur 21
sau khi tiém liéu duy nhat va liéu tang cuong tuong ung. Dau hiéu 1am sang, ty 1€ tr vong, va
trong lugng duoc theo doi sau khi thu thach . Mau huyét thanh duoc thu thap tir tt ca cac gia
cam trude khi cong dé kiém tra sy hién dién cua khang thé chéng lai H5N1 bang HI.
2.2.3 Phdn irng ngdn tré nqung két hong cau HI
Khang thé trong céac mﬁu huyét thanh da dugc xac dinh boi HI theo hudng dan su
dung[7]. Huyet thanh duoc xu ly & 56°C trong 30 phut dé 1am bat hoat chét e ché khong dic
hiéu. Huy@t thanh trong cac giéng sau d6 duoc u voi 4 don vi HA cua khang nguyén H5 , 15
phat ¢ nhi¢t do phong . Gleng d6i chung da duoc lap day vOi nudc mudi dém phosphate
(PBS). Sau d96, 0,5% (v / v) hong cau di duoc thém vao mdi giéng. Hiéu gia khang thé HI da
dugc xac dinh nhu md ta trude déy[8]. Hi¢u gia khang thé tuong mg voi do6i ung pha loang
huyét thanh cao nhat ma van trc ché ngung ké t duoc ghi nhan 13 hiéu gia HI thuce té thé hién
nhu mot gié tri log 2. Hiéu gi4 trung binh hinh hoc (GMT) khang thé HI ctia m&i nhom dugc
xéc dinh va so sanh, va hiéu gia bang hodc 16n hon 3 log2 duoc coi phu hop[9].
2.3. 4 Kiém tra Real-time RT-PCR
Tt ca ga, vit duoc chung ngura duoc lay bénh pham tu dich ngoay c6 hong vao ngay
ther 3 sau khi cong . Tong s0 RNA duogc phan lap lap tir nhiing gia cam st dung thudc
thirTRIzol theo hudng dan cta nha san xuat (Invitrogen) véi mot sé stra d6i[10]. Phién ma
nguoc duge thyc hién voi hé thong tong hop dau tién TM Superscript ITT -Strand (Invitrogen)
theo hudng dan cua nha san xuit. Cac cDNA sau d6 di dugc st dung nhu mot khuén dé phan
tich real-time PCR bang sir dung moi HA dic hjéu.
2.3.5 Nhan dong va gidi ma gien HA
RT-PCR moét bude (Invitrogen) duoc sir dung dé khuéch dai gen HA co chiéu dai day
du voi cac cap mdi cu thé nhu mo ta . Cac phbng dai duoc sép xép theo trinh tu trén mot hé
théng ung dung tu dong 3730 béng cach sir dung chu trinh ty nhuém hoa hoc (Ung dung hé
thdng sinh hoc). Trinh ty gen HA da dugc giri vao co sé dif liéu GenBank véi ma s6 gia nhap
JQ898146.1.
2.3.6 Phan tich cay phd hé
Cay pha hé dugc tao ra dya trén genHA gen khung doc mé (ORF) str dung phuong
phap neighbor-joining (NJ)va chuong trinh MEGA 4.0
(http://www.megasoftware.net/mega.html). Buoc thiét lap cdy pha hé dugc thuc hién bang
cach stir dung phuong phapneighbor -joining(NJ) thyuc hién trong MEGA 4.0 v6i 1000 lan lip
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lai. Cay pha hé duoc bit ngudn tir Clade 0 , A/goose/Guangdong/1/1996 (GsGd1/96). Su
khong déng nhat nucleotide va amino acid trong s6 DkQN  37/11 ,clade 2.3.2.1b va vi rit
nhanh khéc, cling nhu mot $6 chimg H 5N1 dai dién cho cac clades H 5N1 da duoc tinh toan
bang phuong phap so sanhcap cua gen HA, ORF.

II1. Két qua nghién ciru

3.1 P4p ung mién dich sau tiém

Chung t6i quan sat gia cdm dugc tiém phong cho thiy co ddu hiéu mét moi trong 3
ngdy dau sau khi tiém ching , nhung dé phat trién binh thuong sau do . Khéng co biéu hién
viém noi tiém , khong bi s6t hodc tir vong.

Mau huyét thanh cta gia cam di duoc kiém tra dap tng mién dichsau tiém vic -Xin,
NIBRG-14, HI , bang cach str dung khang nguyén H5N1 (A/chicken/Scotland/59).

Bing 1: Pdp trng mién dich ciia ga va vit sau khi tiém

Liéu gdy Ga dwong | Don vi HI — GMTIOQZ Vit dwong | Don vi HI — GMTIOQZ
nhiém tinh/ Lé mién Lo doi | tinh/Téng | Lé mién Lé doi
Téng sé dich chirng 50 dich chirng
Tiém 1 miii 7/10 3.7 0 6/10 3.2 0
8/10 4.4 0 4/10 3.1 0
8/10 3.9 0 5/10 3.4 0
Tong s6 (%) 23/30 4.0 0 15/30 3.2 0
(76.6%0) (50%0)
Tiém 2 miii 10/10 6.7 0 9/10 5.0 0
10/10 6.2 0 10/10 4.8 0
10/10 6.5 0 8/10 4.4 0
Tong so (%) | 30/30 6.46 0 27/30 4.7 0
(100%) (90%)

Hai tuan sau liéu dau tién, 76,6% ctia nhitng con ga da phat hién phan tmg HI chong lai
virut vac-xin voi gia tri GMT tir 3,7 dén 4,4 log2. Tuy nhién, 3 tudn sau liéu tha hai, 100% ga
¢6 khang thé HI v6i GMTs khéc nhau , tir 6,2 dén 6,7 log2. Trong khi do o vit 1a 50%, 3,2
log2 va 90% va 4,7 log2 quan sat thy sau khi nhan duoc lidu duy nhat va tang cuong, tuong
ung (bang 1) Ou 16 dbi chu’ng ch1 tiém nuoc mu01 PBS, khang thé mién dich di khong dugc
quan sat thdy (bang 1). K&t qua nay chi ra ring vic -xin dugc st dung trong nghién ctru da
gay duoc dap ung mién dich . Khong ¢ su khac biét vé trong lyong giira cac 16 thi nghjém .
Ngoai ra, vacxin gay hiéu gia khang thé mién dich cao  (bang 1). Nhu viy, vacxin duoc sir
dung trong nghién ctru nay dugc coi 1a hiéu qua.

3.2 Cong cwong doc voi vi rit clade 1, clade 2.3.2.1a va clade 2.3.2.1b

Pé danh gia hiéu qua ctia vacxin NIBRG-14, chiing t6i thuc hién cong cuong doc (bang
2). Ga va vit da dugc tiém phong v6i vaccine NIBRG 14 va sau d6 cong cuong doc bang nho
mii v6i cac virat H 5N1 clade 1,clade 2.3.2.1a vaclade 2.3.2.1b , voi mét licu gay chét
10°TCID50. Mudi gia cim trong mdi nhoém (g4, vit) da dugc sur dung dé cong véi mdi clade
virut. Dau hiéu bénh da duoc theo doi. Ty 1& song sot cua nhing gia camduoc cong vai ba loai
virut da dugc thé hién trong Bang 2. Nhu c6 thé thay, trong nhom gia cam chi nhan dugc lidu
duy nhét cua vac-xin, 20% sd ga dugc tiém phong da chét trong vong 5 ngay sau khi cong voi
clade 1, va 20% va 100% ddi véi clade 2.3.2.1a va clade 2.3.2.1b, twong tmg. Nguoc lai, tat
ca nhiing gadbi chung da chét tr ong ngay 5. Twong tu nhu vdy, trong nhém ga da nhan duoc
hai liéu vacxin , ty 1¢ séng sot1a  80%, 100% va 10% khi cong voi clade 1,clade2.3.2.1a
vaclade 2.3.2.1b tuong ing. Mot su twong quan da duoc quan sat gitra hiéu gia HI va ti 18
sdng sot.

Tuong tu nhu vay, vit dyoc tiémmot liéu vaccine c6 ty 1& sbng 90%, 100% va 10% khi
thach thire voi clade 1, clade 2.3.2.1a va clade 2.3. 2.1b, twong ing (Bang 2). Tt ca vit duoc
tiém 2 lidu vacxin co ty 16 bao ho kha cao , twong ung la 100%, 100% va 30% voi clade 1,



clade 2.3.2.1a va clade 2.3.2.1b. Trong khi d6, & nhém dbi chimg (khdng tiém) 1a 20%, 60%
va 0% khi cong voi clade 1,clade 2.3.2.1a vaclade 2.3.2.1b.
Bing 2:Két qud theo doi lim sang sau khi cong cwong dic véi vi rit H5NI clade 1,
clade 2.3.2.1a va clade 2.3.2.1b.

Dong vt thi Clade vi rat L6 mién dich L6 doi chimg
nghiém ding cong S6 liwrong Song/tong s6 | So6 heong Chét/Téng so

1 10 8/10 (80%) 5 5/5 (100%)

Ga tiém 1 mii 2.3.2.1a 10 8/10 (80%) 5 5/5 (100%)

2.3.2.1b 10 0/10 (0%) 5 5/5 (100%)

1 10 8/10 (80%) 5 5/5 (100%)

Ga tiém 2 mii 2.3.2.1a 10 10/10 5 5/5 (100%)
(100%)

2.3.2.1b 10 1/10 (10%) 5 5/5 (100%)

1 10 9/10 (90%) 5 4/5 (80%)

Vit tiém 1 miii 2.3.2.1a 10 10/10 5 2/5 (40%)
(100%)

2.3.2.1b 10 1/10 (10%) 5 5/5 (100%)

1 10 10/10 5 4/5 (80%)
Vit tiém 2 miii (100%)

2.3.2.1a 10 10/10 5 2/5 (40%)
(100%)

2.3.2.1b 10 3/10 (30%) 5 5/5 (100%)

Gia cam dugc chia thanh 16 tiém 1 miii va 16 tiém 2 miii véi NIBRG-14 vic xinva cong
cuong doc voi lieu 10°TCIDs, vi rit clade 1, clade 2.3.2.1a va clade 2.3.2.1b.

3.3 Panh gia dd bai thai caa vi rat sau khi cong cwong doc bang phwong phap
Real time RT-PCR

Nguoi ta cho rang mét khi duoc tiém ching , cac loai dong vat s& co kha ning trc ché
virut nhan 18n va sau d6 trung hda ching. Tinh nhay cam ctia ga va vit voi virut H5N1 duoc
biét 1a khac nhau. Mot sé nghién ciru da tiét 16 rang vit c6 kha niang chdng virut dugc danh
gi4 cao hon so voi ga . Pé danh gia sy nhan 1én cua virut trong cac loai dong vat dugc tiém
phong ciing nhur trong nhém kiém soat chung toi sir dung Ky thuyat RT ~ -PCR. Cac két qua
dugc trinh bay trong Bang 3. Chung t6i quan sat thay rang gia camduoc tiém vacxin co6 kha
nang tc ché nhan 1én cua virut. Virut giam dang ké (2-3 14n) trong tat ca cac gia cam duoc
tiém vacxin so v6i doi chung . Két qua nay cung phu hop voi do. chuan virut dugc xac dinh
bang HI (Bang 1) va véity 1¢ song sOt dugc xac dinh boi cong cuong ddc  (Bang 2). Virut
nhan 1én rdt manh mé trong cac gia cAm ddi chung , dic biét 1a ga khong duoc tiém vac-Xin
(Bang 3).

Bing3: Két qud danh gid dp bai thdi ciia vi rit.

Dong vit thi Clade vi rat Mikc d¢ bai thai cia vi rit trung binh (3 ngdy sau cong)
nghiém dung cong Ga thi nghiém | Ga doi chimg | Vit thi nghiém | Vit doi chimng

1 1.3 3.4 1.1 1.8

Tiém 1 mii 2.3.2.1a 2.0 3.6 1.4 2.8
2.3.2.1b 2.7 3.0 3.2 3.4

1 1.8 3.2 1.0 1.8

Tiém 2 mui 2.3.2.1a 1.5 3.0 0.5 3.0
2.3.2.1b 2.0 3.0 2.4 3.0

Gi4 tri tir 0 dén4: 4rat cao (Ct < 20); 3 cao (Ct = 20-25); 2 binh thuong (Ct = 25-30); 1
thap (Ct = 30-35); and 0 khdng c6 (Ct >35).

3.4 Nhan dong, xac dinh trinh tw gen HA va phan tich cay pha hé

Dé c6 duogc nhitng hiéu biét méi vé cach clade  2.3.2.1b c6 thé thoat khoi phan tmg
mién dich sau khi tiém véc xin ching NIBRG  -14, chung t6i nhan ban va giai trinh ty cac
phan doan HA va sau d6 phan tichdic trung bai cac phat sinh loai. Cac dit liéu cho thdy rang
chung viu phan 1dp duoc (DKQN37/11) lién quan di truyén chit chd voi virut
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Al/duck/Vietnam/OIE-2533/2011 (GenBank: AB700635.1) va virut A/Hubei/1/2010
(GenBank: CY098758.1) voi 99% va nhan dang 98% & cip do nucleotide , tuwong tng, cho
thiy rang chung chung mét to tién.

Cac két qua phan tich phat sinh loai ciing cho thiy khoang cach tién hoa giita ba loai
virut trong nghién ctru nay . Ching tép trung vao nhom khac nhau nhu dugc chi ra boi chiéu
dai cua cac clade trén cay phat sinh loai (Hinh 1). DkQN37/11 xuét hién chiém vi tri trung
gian trong cdy pha hé. Dé dinh lugng khac nhau ve di truyén giita cac virut H5SN1 khéc,
phuong phap so sanh cip (Kimura 2 tham sé mé hinh v&i 1000 bootstrap) cta ty 1& phan trim
(%) nucleotide va amino axit khac nhau da dugc tao ra (Bang 4).

Bang4: Sw khac biét nucleotide va axit amin gien HA caa vi rut HSN1 clade
2.3.2.1b DkQN37/11véi cac clade khac.

Clade vi rut A A/Duck/OuangNgai/1037/11"
% nucleotide % axit amin

A/goose/Guangdong/1/96~ Clade 0 8.2 0.8
A/Hatay/2004 Clade 1 7.0 0.7
A/Vietnam/1194/2004 Clade 1 6.8 0.7
A/Thailand/16/2004 Clade 1 6.5 0.7
A A/chicken/Vietnam/15/2007 Clade 1 7.9 0.7
AJchicken/Guangdong/178/04 Clade 2.3.2.1a 5.1 0.6
AJsilky_chicken/Shantou/475/2004 Clade 2.3.2.1a 5.1 0.6
A A/Chicken/VN/langSon/R2-11028/2011 Clade 5.7 0.6
2.3.2.1a

Alwhooper_swan/Hokkaido/1/2008 Clade 2.3.2.1b 3.5 0.5
AJchicken/Viet_ Nam/10/2005 Clade 2.3.2.1b 4.7 0.6
A/Muscovy_duck/Vietnam/41/2007 Clade 2.3.4 7.0 0.7
Alduck/Laos/3295/2006 Clade 2.3.4 6.6 0.6
Alchicken/Malaysia/5223/2007 Clade 2.3.4 7.0 0.7
Al/wild_duck/Hunan/021/2005 Clade 2.3.4 6.6 0.6
A/Duck/Hue/V6/2010 Clade 2.3.4 8.4 0.8
A/Beijing/01/2003 Clade 7 8.6 0.8
Alchicken/Vietnam/NCVD-016/2008 Clade 7 11.1 0.9
AJchicken/Shanxi/2/2006 Clade 7 10.0 0.9

Ty le phan tram (%) nucleotide khdc nhau dwoc hién thi trong logi thuong xuyeén,

1y 1¢ phan tram (79) axit amin khac nhau dwoc hién thi in ddm. *: Nhitng con s6 trong

ngodc don cho thdy vi rit HSNI nhdnh chi méi WHO / OIE / FAO danh phap (WHO /

OIE / FAO, 2008; http://'www.who.int/csr/disease/avian_in fluenza / hwong dan / danh

phap / en /). **: HA phat sinh loai nhém mdi cua clade 2.3.2.1b dwoc xdc dinh ¢ Quang

Ngdi); A:virut duoc si dung trong nghién ciru.

Chung virut dién hinh tir mdi clades H5N1, pho bién nhét trong khu vyec Dong Nam A,
dugc dua vao nghién ctru nay nhu 1a tai liéu tham khao. Gen HA 2.3.2.1b hién thi chudi phan
ky rat it so voi whooper / swan/Hokkaido/1/2008. (WsHok1/08) (3,5% va 0,5% & cap do
nucleotide va amino acid, twong mg) (Bang 4). Trong khi d6, khac nhau tir cac virut khac
xem xét trong nghién ctru nay, duoc khoang 4,7-11,1 va 0,6 dén 0,9 & muc d6 nucleotide va
amino acid, tuong ung.



a9 Afwild duck/Hunan/021/2005
Alchicken/Malaysia/5223/2007
AJduck/Lacs/3295/2006 Clade 2.3.4
A/Muscow duck/Vietnam/41/2007
A/Duck/Hue/v6/2010

100 A A/Duck/QuangNgai/1037/2011
ﬁi‘— Atwhooper swan/Hokkaido/1/2008 Clade 2321
qg Alchicken/Viet Nam/10/2005

19 —— A A/Chicken/VN/langSon/R2-11028/2011
92£A/silky chicken/Shantou/475/2004 Clade 23274

100

38

Al/chicken/Guangdong/178/04
A Alchicken/Vietnam/15/2007

100

| A/Hatay/2004
Clade1
A/Vietnam/1194/2004
A/Thailand/16/2004

A/Beijing/01/2003

100 Alchicken/\Vietnam/NCVD-016/2008 Clade 7
\— A/chicken/Shanxi/2/2008

A/goose/Guangdong/1/96 | Clade D

100

—
0.005

Hinh 1: Méi quan hé phat sinh lodi ciia cdc trinh tw nucleotide ciia HA wdc tinh voi thuat
toan Neighbor joining bang cach sir dung phién ban MEGA  4,0. Cay céu trtc lién két duoc
hd tro boi phén tich bootstrap voi 1000 sao chép va xac suét sau tir phan tich BMCMC . Céc
gia tri dugc thé hién trong ngodc don (NJ/ BMCMC). Cac dot bién vi rat HSN1 ,2011, duogc
mo ta nhu hinh tam gidc. A clades HPAIV vi rat HSN1 duoc st dung trong nghién ctru.

3.5 Phén tich trinh tu axit amin gen HA

Két qua phan tich trinh ty ctia 17 gen HA cho thay virut H5N1 thay doi di truyén ma
hoa. Pugc biét, khang nguyén HA déng mot vai tro quan trong trong doc lyc ciia  virut cim
gia cdm. Phén tich chi tiét cta cac trinh ty phan chia va sy tién hoa ciia chung s& cung cip
cho nhiing hiéu biét vé sinh hénh hoc ctia virut HSN1. Tat ca ba clades virut H5N1 dugc sir
dung trong nghién ctru nay c6 chira cac chudi axit amin SPQRERRRK  -R / G tai cac vung
phan cit trong phan tir HA , cho thay chung co doc luc cao (Bang 5). Trinh tu phan cat twong
tu nhu cuaviras A/chicken/Guangdong/178/04 vaviras A/silky chicken/Shantou/475/2004
(Bang 5). Céc acid amin trong chudi phan tich gen HA cing c6 nhimng phat hién noi trén,
chung t6i két luan rang ching H5N1 Viét Nam (DkQN37/11) thudc vé cum di truyén giong
nhu A/whooper swan/Hokkaido/1/2008 va A /chicken / VietNam/10/2005 (Bang 5, hinh 1).

Tt ca cacdoan chinh trong thu thé gin ket (RBD) dugc bao ton trong phan 16n cac
chung HS5, (Bang 4). Tuy nhién, DkQN37/11 so huu mot dot bién kép (M2261, 1239S), trong
cac vung lién két (Bang 4) cho thiy virut wu tién lién két v6i cac thu thé gia cam. Dot bién co
kha ning dé diéu chinh dic hiéu thy thé trong cac kiéu huyét thanh H 5 1a khong ré rang
nhung chung c6 thé anh huong dén dic tinh rang buoc . That tha vi, dot bién duy nhatl 239S
dén tu DkQN 37/11, trong khi virutcha me , ngong Quang Dong (Gs / Gd) va céc virut khac
trong nghién ctru nay khong cho thayco dot blen do , rang day la van dé quan trong ddi voi
gene gy bénh cua vius.



Tir d6 thdy rangving N-link glycosyl ctia protein HA c6 thé anh huong dén tinh doc luc
va gdy bénh cua vi rat cim bang khang nguyénepitope clia protein HA. O day chung toi thay
rang tit ca cac clades virut duoc khao sat c6 ving N -link trinh tu N -S-T (154-156) ma van
khong thay ddi gi ké tir naim 2004, nhung WsHok1/08 va DkQN37/11 d3 thay dbitrinh tu nay
thanh trinh ty D-N-A.

Tiép theo chung t6i phén tich cac ving khang nguyén trén HA cua DkQN37/11. Dot
bién tai cac vung khang nguyén da dugc tim thiy tai vi tri 2H, 45N, 53K 120D, 133A va
14N, chi ra rang hau hét cac vung nay da trai qua nhiing lua chon tich cuc . Mic du cac phan
tich phat sinh loai dya trén HA gen cho thdy DkQN 37/11  va
Al/whooper_swan/Hokkaido/1/2008 duoc nhém vao cing mot clade  2.3.2.1b, nhung chung
khong phai 14 chinh x4c giéng nhu chung ta so sanhthu  thé gin ( RBD ) cuia chung va cac
vung khang nguyén. DkQN37/11 ¢6 hai dot bién (1239S tai RBD va S133A) tai vang khang
nguyén so vdi cua A/whooper swan/Hokkaido/1/2008 (Bang 5). Nguoc lai, hai phan 1ap cé
dot bién (Q2H) va ca hai c6 N & vi tri 140 (N140), K53 va D150 tai ving khang nguyén
(Bang 5) 1a khac nhau tir cac phan 1ap khac xem xét trong nghién ctru nay. Két qua chi ra
rang DKQN37/11 virut da trai qua su troi dat di truyén nhu duoc chi ra bai thay doi axit amin
tai ving khang nguyén ciing nhu lién két N-glycosyl (Bang 5).

Bing5.So sdnh cdc chudi axit amin ciia hemagglutinin ciia DkQN37/11

co lap voi virut H5N1.
Vung N-
Vi rat Clade| Ving cdt gien | Ving gdn link Vang dac tinh khdng nguyén
HA thu thé |Glycosylati
on

320-331 226 | 239 | 154-156 | 2 | 45 | 53 | 120 | 133 | 140
Al/goose/Guangdong/l/ | 0 |TPQRERRRK| M I NSA Q N R S S R
96 KR/G
A/Hatay/2004 1 |SPQRERRRK| M I NST Q D R S S K

KR/G
A/Vietnam/1194/2004 1 |SPQRERRRK| M I NST Q D R S S K

KR/G
A/Thailand/16/2004 1 |SPQRERRRK| M I NST Q D R S S K

KR/G
A A/chicken/Vietnam/1| 1 |SPQREGRRK| M I NST Q D R S A K
5/2007 KR/G
Alchicken/Guangdong/ | 2.3.2. |SPQRERRRK-| M I NNA Q D R S S S
178/04 la R/IG
AlJsilky_chicken/Shanto| 2.3.2. |SPQRERRRK-| M I NNA Q D R S S S
u/475/2004 la R/IG
A A/Chicken/VN/langS | 2.3.2. |SPQRERRRK-| M I NNA Q D R S S S
on/R2-11028/2011 la R/IG
Al/whooper_swan/Hokk | 2.3.2. [NPQRERRRK | | I DNA H| N| K| D S N
aido/1/2008 1b -R/IG
Alchicken/Viet_Nam/1 | 2.3.2. |SPQRERRRK-| | | NNA Q D K S S S
0/2005 1b R/IG
A A/Duck/QuangNgai/ |2.3.2. | SPQRERRRK-| 1 S DNA H|N|K|D]|A N
1037/2011 1b R/IG
A/Muscovy_duck/Vietn| 2.3.4 |SPLRERRRK-| M I NNT Q D R S S \%
am/41/2007 R/IG
Alduck/Laos/3295/200 | 2.3.4 |SPLRERRRK-| M I NNT Q D R S S T
6 R/IG
Alchicken/Malaysia/52 | 2.3.4 |NPLRERRRK | M I NNT Q D R S S T
23/2007 -R/IG
A/wild_duck/Hunan/02 | 2.3.4 |SPLRERRRK-| M I NNT Q D R S S T
1/2005 R/IG




A/Duck/Hue/V6/2010 | 2.3.4 |SPLRERRRK-| M I NNT Q D R S S
RIG

AJ/Beijing/01/2003 7 |APQREGRRK| M I NNT Q D R S S
KR/G

A/chicken/Vietnam/NC| 7 |APQREGRRR| M I NNT Q D K S A

\VVD-016/2008 KR/G

AJchicken/Shanxi/2/20 | 7 |APQREGRRK| M I NNT Q D K S S

06 KR/G

Dt liéu hién thi trong gach dudi cho thiy dot bién di truyén cua clade 2.3.2.1b. Dit liéu
hién thi duoi dang chit nghiéng cho thay dot bién cu thé cua DkQN37/11 HPAIV H5NI.

IV. Théo luan

Virut cim c6 3 loai khac nhau bao gdm A , B, va C. Trong sd céc loai , loai A 1a gdy
bénh cao va co thé lay nhiém mot loat cac k'y chu va luu trix rong , c6 kha nang din dén dich
bénh va cac dai dich . Su khac nhau cua virut cim H5N1 tao ra mot sb thach thirc nhit ng nd
luc dé kiém soat bénh. Tai to hgp, tinh chat phan doan duy nhét ctia virut cim cho phép pha
tron va két hop cua gen c6 thé dan dén viéc tao ra mot phan nhém méi. Ngoai ra, su xudt hién
ciia mot clade mai voi cac déc tinh khang nguyén khac nhau va tinh nhay cam cua virut hon
s0 voO1 dong o cac 6 dich trudc day ¢ Viét Nam , 1a su can thiét dé giam sat kip thot va phat
trién ctia cac vic -xin méi. N¢ dé dugc bao cao tru(yc nam 2007, rang virut cim gia cam
H5N1 duogc phan lap tir gia cAm va ngudi ¢ Viét Nam 1a virut clade 1 [12]; Tuy nhién trong
nhitng nam gan day c6 bang chimg ching minh rang cac clades khac (clade 2.3.2.1a va clade
2.3.2.1b) da luu hanh tai Viét Nam.

Dé ngin ngira H5N1 lay lan, vacxin co hiéu qua dugc yéu cau . Vacxin ching NIBRG-
14 thudc clade 1. RO rang 1a hi€u qud cua vacxin dua trén mirc d¢ phu hop tdn tai gitra cac
chung vacxin la thach thirc . Trong nghién ctru ndy, ching t6i mubén danh gia xem ching
vacxin  (NIBRG-14) dao nguoc di truyén c6 ngudn gbc tr tai t6 hop giita
AlVietnam1994/2004 (H5N1) va A / Puerto Rico (PR) / 8/34, dugc cung cap boi WHO co
thé gy ra phan ing mien dich db6i voi virut cim gia cam phd bién & Viét Nam . Dit liéu cia
chung toi cho thdy rang vacxin ching NIBRG - 14 gay mién dich day du va gay khang thé HA
& gia cAm duoc tiém vacxin . Vacxin gdy ra mién dich va bao h6 duoc 80% dén 100% ga va
vit tir clade 1 va clade 2.3.2.1a. Pang chu ¥, chung toi thdy rang vac -xin nay 1a it hon hoic
tham chi khong c6 hiéu quéa dbi voi clade 2.3.2.1b. Hién nay chiing t6i khong cé thé suy doan
cac co ché chinh x4c cua clade nay co thé thoat khoi hé thong mién dich gay ra boi vacxin
NIBRG-14. Noi cach khac , cac nghién ctru thém can duoc thyuc hién dic trung voi clade
2.3.2.1b d¢ hiéu tai sao va 1am thé nao chung lai thoat khoi hé thong mién dich.

Trong nam 2011, sy bung phét ctia dich cim gia cim d4 duoc béo cdo ¢ nhiéu tinh ctia
Viét Nam. Pé kiém soat dich bénh , Viét Nam da san Xuat vacxin bang cach sir dung cac
chung viras co6 ngudn gde tir nguol (A/Vletnam/ 1194/2004 [H5N1]) , duge phat trién boi di
truyen ngugc. Vacxin ndy cho thiy ¢ hiéu qua cao va gop phandang ké vao phong ., chng
nhiém vi rat HSN1 tai Viét Nam. Tuy nhién, trong nim 2011 bung phét dich H5N1, chung toi
tim thayvirut (DkQN37/11) phan lap tu vit trén dia ban tinh Quang Ngai ¢ kha nang khang
chung NIBRG-14. Dé dat duoc tot hon su hidu biét ciia chung nay c6 thé né tranh tir hé thong
ky cht mién dich, chung t6i thuc hién phén tich gene HA. Cac dit liéu cho thiy né thudc vé
clade 2.3.2.1b, dugc phat trién tir clade 2.3.2 gy ra bung phat dich & Viét Nam va cac nudc
chau A khac trude nam 2009 .

Phan tich 1& hon, chung t6i thay rang cac gene HA c6 chira cac axit amin tai vung phan
cat HA chi ra dédc diém dich cam gia cam[13] Trinh ty amino axit van khong thay do6i ké tir
khi 6 dich d4u tién ciia clade 2.3.2. Bao ton cac ving glycosyl 154-156 cua virus tai Viét
Nam va cic nudc khéc trong cac clade 0, clade 1, clade 2 va clade 7 cho thay cac yéu té doc
luc cua viras trong khu viyc. Wang et al. di cho rang cac epitope khang nguyén N-lién két
glycosyl HA 1 ¢6 su rang budc cta né anh hudng dén tinh khang nguyén virts ,nhan rong
trong ky chu va din dén dap tmg khang thé thip hon [14]. Su thay d6i khang nguyén H5ving
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lién két DNA N- -glycosyl (154-156) chi ra nhitng dac diém rét ddc dao cua clade 2.3.2.1b,
DkQN37/11, do d6 c6 thé lam ting lay lan cua virds trong gia cam va chim hoang dd . Két
qua nay s€ co ich nhu 1a mét co s¢ xay dung chung véc -xin. Hon nita, cac axit amin lién quan
dén thu thevung lién két 2261 va 239S da bi thay d6i ddi véi DkQN 37/11 wu tién lién két voi
cac thy thé gia cam theo béo cao truge day[15]. Két qua nay cho phép chung ta suy doan rang
sttc manh virut lién két voi t6 chic té bao theo mot cach mdi ma hé thong mién dich cia vat
cha khong thé nhén ra va loai bé ching. Chung toi ciing quan sat thdy mot loat cac dot bién
tai H2, N45, K53, D120, A133, N140 nam tai vj tri khang nguyén khac nhau tir phén con lai
ctia cac clades kiém tra va cong b cac dot bién HSN1[16]. DKQN37/11,239S1a mot diém dot
bién ma khong thé duoc tim thiy trong bat kyclades khac.

Hién nay, chung t6i khong biét co ché chinh xac ma virut DkQN37/11 né tranh hé
théng mién dich, nhung quan sat ca chung toi rang nhitng dot bién & HA s& c6 mot vai trd
quan trong viéc khang lai chung virut vacxin NIBRG-14. Dit liéu cua chung t6i cho rang cac
chung virutvacxin dua trén cac clade ct (tic 1a, clade 1 A/Vietnam/1194/2004, clade 2.1.3
Allndonesia/5/2005, clade 2.2  A/bar-headed-goose/Qinghai/1/2005, clade 2.3.4
A/Anhui/1/2005)[5]khong 6 kha nang chéng lai clade  2.3.2.1b , H5N1 (DkQN37/11) va
nhan manh su can thiét cho phat trién cac loai vacxin méi hiéu qua chdng lai cac virut méi
nay.
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