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TOM TAT

Tiém phong vaccine 1a mot bién phap hidu quéa bao vé vt nudi chdng lai virus cam A/H5NI.
Haemagglutinin (HA) 1a mét glycoprotein mang cua virus A/H5N1 va la mot khang nguyén quan
trong trong phat trién vaccine phong bénh ciim. Vaccine dua vao HA dugc san xuat ¢ thyc vat da
duogc chimg minh 1a ¢6 kha ning kich thich san sinh khang thé trung hoa. Nghién ctru nay trinh bay
cac két qua gy dap Gmg mién dich trén ga cua khang nguyén HA oligomer (H5TG oligomer, dugc
tao thanh do su dung hop khang nguyén H5TG trimer v&i motif IgMFC) c6 ngudn gde tir thuc vat va
danh gia kha ning bao ho ga bang thi nghiém cong cuong doc véi chuang  virus
A/duck/TG/NAVET(3)/2013 clade 1.1. Cac huyét thanh ctia ga sau mdi lan tiém dugc phén tich bang
phuong phap Western blot, ELISA (Enzyme-linked Immunosorbent assay) va phan (mg (rc ché ngung
két hong cau (haemagglutinin inhibition, HI). Két qua phéan tich cho thdy, khang nguyén H5TG
oligomer di kich thich san sinh khang thé IgY ddc hiéu HA va khang thé trung hoa virus cao hon so
v6i khang nguyén H5TG trimer khéng dung hgp IgMFc. Ty 1€ bao hd ga cua khang nguyén H5TG
oligomer dat 80%, trong khi ty 1€ bao ho ga cua khang nguyén H5TG trimer chi dat 50%. Pang chi
y la ty 1¢ bao ho ga cua khang nguyén H5TG oligomer thap hon khong dang ké so véi ty 16 bao ho ga
cua vaccine thuong mai (90%) do Cong ty CP thudc thu y trung wong (NAVETCO) san xudt. Két
qua nay mora trién vong cho viéc mg dung khang nguyén HA dung hop IgMFc dé tao khang nguyén
HA tai tb hop dang oligomer c6 ngudn gdc tir thyc vat trong nghién ctru san xuét vaccine phong bénh
clm trong tuong lai.

Tir khoa: Haemagglutinin, khdang nguyén tdi té hop, tiém ching, cong cwong doc Virus, khang thé
trung hoa, ¢y I¢ bao ho.

MO DAU

Cum gia cam thé doc luc cao (Highly
Pathogenic Avian Influenza - HPAI) do virus
cim A/H5N1 gay ra 1a bénh truyén nhiém cip
tinh c6 téc d6 1ay lan nhanh va ty 16 gay chét cao
trong dan gia cam bi bénh. Ké tir khi xuit hién
lan dau tién vao nam 1996 cho dén nay, virus

ciim A/H5N1 thé doc luc cao da gy ra nhiéu vu
dai dich & nhiéu nugc trén thé gidi, trong d6 Viét
Nam 1a diém nong véi s6 6 dich bung phét cao
nhat trén thé gioi. Dich cim gia cim lién tyc tai
phat hang nam vdi toc d6 1ay lan nhanh va dién
bién phirc tap. Dic biét, chung virus ciim
A/H5N1 con c6 thé xam nhiém gay bénh & nguoi
véi ti 16 tir vong rat cao va dang trd thanh mdi de
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doa nguy hiém cho sitc khoe cong dong. Theo
thong ké tir nam 2003 dén thang 7 nim 2019, tai
Viét Nam c6 trén 2780 diém bung phat dich cim
do virus A/H5N1 & hau hét cac tinh, thanh phd,
khién hang chuc tridu gia cam bi chét hodc bi
thiéu huy, dac biét nghiém trong 1a c6 127 truong
hop lay nhidm bénh ¢ ngudi va s nguoi tir vong
la 64 nguoi (OIE, 2019; WHO, 2019). Theo
théng ké, tinh t&i 06/09/2017 thiét hai vé mat
kinh té 1én t6i 1,8% GDP qudc gia (FAO, 2020).

Virus cim A thudc ho Orthomyxoviridae
(Swayne & Suarez, 2000). Hé gen virus cum A
1a RNA soi don 4m, gdm 8 phan doan gen riéng
biét, ma hda cho 11 protein khac nhau cua virus,
cac phan doan dugc sép xép theo trat tu: PB2,
PB1 (PB1vaPB1-F2), PA, HA, NP, NA, M (M1
va M2), NS (NS1 va NS2). Trong d6, virus cim
A ¢6 thé duoc chia thanh céc subtype dya vao sy
khac nhau citia hai khang nguyén bé mat la
haemagglutinin (HA) va neuraminidase (NA)
(Sfakianos, 2006). HA c6 chuc nang giup virus
bam dinh véao té bao cam thy va 1am xAm nhép
vat lidu di truyén cia virus vao bén trong té bao.
Céac glycoprotein HA quyét dinh tinh khang
nguyén dac hi€u cua ting loai virus khac nhau va
cling 14 vi tri dé cac loai thudc khang virus trong
diéu tri bénh s& gin két va phat huy tac dung diét
virus. Dong thoi HA con ¢6 vai trdo quan trong
trong viéc quyét dinh tinh khang nguyén trong
san xut vaccine (Klenk, 2015).

Vaccine la mot bién phap hiéu qua bao vé suc
khoe ngudi va vat nudi chdng lai virus cim
A/H5N1 (Gerhard, 2001). Phat trién vaccine hiéu
qué, an toan voi gia thanh ré phong chong lai
virus cim A la mdt muc ti€u nghién ciu quan
trong. Viéc san xuit vaccine tai to hop dua vao
HA san xut & thuc vat 1a mot xu hudng thay thé
quan trong cho vaccine truyén théng (Shoji et
al., 2009, Kalthoff et al., 2010; Floss, Conrad,
2012; Phan et al., 2017; Pham et al., 2017).
Vaccine dua vao HA dugc san xuét ¢ thuc vat
dudi dang trimer va oligomer da dugc ching
minh 1a c6 kha nang kich thich san sinh khang
thé trung hoa trén dong vat dugc tiém ching
(Phan et al., 2013; Phan et al., 2017).

Hién nay, viéc nghién ctru tao protein HA téi
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t6 hop ciia virus A/H5SN1 dang oligomer 13 vin
dé& méi duoc nhiéu nha khoa hoc quan tam. Voi
muc tiéu tao protein HA tai to hop cua virus
A/H5NI dang oligomer, trong nghién cuu trudc,
ching t6i da dung hop gen ma hoa protein HA
(HSTG) ¢6 nguon  gbc tr  virus
Alduck/Vietnam/TG24-01/2005 véi GCN4pll-
IgMFc dé tao ra protein tai to hop H5TGplI-
IgMFc (H5TG oligomer). Protein H5TGplI-
IgMFc tiép d6 da duoc biéu hién tam thoi trén
cay thudc 1a Nicotiana benthamiana. Budc dau
phan tich dic diém cau triic va hoat tinh sinh hoc
cho thdy, protein H5TGpll-IgMFc c6 ton tai
dang oligomer va ham lugng protein H5TG
oligomer nho nhat dé gay ngung két t& bao hong
ciu ga (1 HAU) 1a 0,06 pg thip hon nhiéu so véi
protein H5TG trimer (14 0,24 pg). Piéu nay cho
thdy viéc dung hop IgMFc vao protein H5TG d
tao dugc trang thai oligomer ctia HSTG véi hoat
tinh ngung két hong cau manh hon so véi protein
H5TG khong dung hop v6i IgMFe. Két qua da
mo ra kha nang ung dung motif [gMFc trong viéc
tao oligomer khi dung hop véi cac protein khac
nham ting cudng hoat tinh sinh hoc cia protein
dich trong nghién ctru tao vaccine tai t& hop
(Pham et al., 2020).

Pé tiép tuc huéng nghién ciru trén, trong
nghién ctru nay, hoat tinh sinh hoc ctia protein tai
t6 hop H5TG oligomer da dugc dénh gia in vivo
trén ga. Pau tién, protein tai to hop duoc giy dap
mg mién dich trén ga. Tiép dén, kha ning bao
ho trén ga ctia protein H5TG téi to hop duoc danh
gid khi cbng cuong doc véi virus cum
A/duck/TG/NAVET(3)/2013 clade 1.1. Ngoai
ra, khang thé trung hoa va khang thé 1gY dic hiéu
HA trong huyét thanh ga di duoc danh gia bang
phan tng trc ché ngung két hdng cau, phan tmg
Western blot va ELISA.

NGUYEN LIEU VA PHUONG PHAP
Khéang nguyén haemagglutinin

Protein haemagglutinin c6 (H5TG oligomer)
va khong dung hop IgMFc (H5TG trimer) da dugce

tinh sach moi loai, c6 ngudn goc san Xuat trén thu6e
14 bién nap tam thoi va dugc cung cip bai Phong
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Cong nghé té bao thyc vat va Phong Cong nghé
ADN 1ung dung, Vién Cong nghé sinh hoc.

Ga thi nghiém, chiing virus cong cwong doc

Ga thi nghiém va ching virus cong cuong
ddc dugc chuan bi theo tiéu chuan cia Cong ty
NAVETCO. Ga giong 3 tuan tudi chuwa dugc
tiém vaccine cam gia cam hoic chua bi nhiém ty
nhién véi virus cim gia cam va c6 huyét thanh
am tinh véi khang thé H5SN1. Ching virus cho
cong cuong ddc 1a A/duck/TG/NAVET(3)/2013
thudc clade 1.1.

Thi nghi¢ém mién dich trén ga

C6 4 nhom thi nghiém, mdi nhom thi nghiém
sir dung 10 con ga da duoc 3 tudn tudi, bao gdm
hai nhom thi nghiém chtra khang nguyén HA tai
t6 hop H5TG oligomer va H5TG trimer (10 pg
khang nguyén HA/con ga), hai nhom dbi ching
gom vaccine NAVETCO — nhém d6i chung
duong str dung vaccine Navet-Vifluvac va PBS —

nhém ddi chimg am, 1a dém PBS (100 mM NaCl,
32 mM NaHPO,, 17 mM NaHzPO4, pH 7,2)
khong chira khang nguyén HA tai t6 hop. Ga sé
duoc tiém 2 lan véi cac nhdém khang nguyén
tuong tng, mdi 1an tiém 0,5 mL/ga (nhu duoc mod
ta trong Hinh 1). Lan tiém ching thir nhat cach lan
tiém ching thir hai 1a 3 tudn. Mot ngay trudc khi
tiém chung 1an thtr hai va truée céng cudng doc,
huyét thanh cta ga & tit ca cac nhom duoc thu
thap dé phan tich Western blot, ELISA va HI (goi
13 huyét thanh truée cong). Hai tudn sau khi tiém
chung lan thir hai, g ¢ tat ca cac nhom thi nghiém
dugc cong cuong ddc voi chung virus
AJduck/TG/NAVET (3)/2013 clade 1.1. Liéu cong
tir 10%-10%° ELDso cho mdi con bang cich nho
mat. Ga s& duoc theo ddi trong vong 10 ngay. O
ngay 10, ldy mau ga séng dé do ham luong khang
thé trung hoa bang phan umg HI (goi la huyet
thanh sau cong cuong doe). Theo ddi sy song, chét
cua tung con ga trong tat ca cac nhom trong vong
10 ngay sau khi cong cuong ddc.

Tiém chiing Tiém ching Cong cud'ng
lan thir nhat Ian th hai doc
0 21 35 5 5 .
I >Ngay thi nghiém
20 34 45
Thu huyét Thu huyét Thu huyét
thanh thanh thanh

Hinh 1. M6 hinh thi nghiém tiém chiing va céng cwédng déc trén ga

Phan &ng Western blot va ELISA gién tiép

Dé phat hién khang thé IgY dic hiéu H5TG
trong huyét thanh cta ga gay mién dich, Western
blot da duogc thuc hién. Protein H5TG tinh sach
boi SEC (700 ng) duge phan tach trén 10 giéng
cia gel SDS-PAGE bién tinh (polyacrylamide

10%) va tiép do6 dugc chuyén lén mang
nitrocellulose ¢ 22 V, qua dém. Sau d6, mang
dugc khoa bang bot sita khong béo 5% (w/v) hoa
tan trong dung dich d&m PBS (137 mM NaCl, 2,7
mM KCI, 10 mM Na;HPO4, 1,8 mM KH2POs,
pH 7,4). Sau 2 gio, mdi lan ctia mang dugc tach
biét bang cach cat va i & nhiét do phong trong 90
phlt v6i d6 pha lodng 1 : 20 caa hdn hop huyét
thanh tir 10 con ga ctia mdi nhom thi nghiém sau
1an tiém chung thir nhat va thi hai. Tiép theo, cac

mang dugc u voi do pha loang 1 : 5000 cua khang
thé 2 khang IgY cua ga (Anti-chicken IgY
(whole  molecule) Alkaline  phosphatase
antibody) trong 1 gi¢ & nhiét d6 phong. Céac tin
hiéu dugc phat hién bang cach G mang véi 3,3-
diaminobenzidine (DAB), hoa tan trong 0,05 M
Tris va 0,04% hydro peroxide trong 10 phut
trong bong tHi.

ELISA gian tiép dua trén phuong phap dugc
mo ta bdi Pham Bich Ngoc va cong su (2017) c6
cai tién. Pau tién, 100 ng cia H5TG d3 dugc tinh
sach bang phuong phap SEC (size exclusion
Chromatography) trude do s€ duge thém vao cac
giéng cia dia  microtitre 96  giéng
(ImmunoPlateMaxisorp, hdng Nalgen Nunc) va
U ¢ nhiét 46 phong qua dém. Céc giéng sau do
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dugc khda bing albumin huyét thanh bo 3%
(w/v) (BSA) va 0,05% (v/v) Tween20 trong PBS
(PBST) trong 2 gio. Tiép theo, 100 UL huyét
thanh ga tiém chung v6i d0 pha loang 1000 lan
duge bd sung 1én moi gleng vautrong 1 gio 6 25
°C. Mbi d6 pha loang huyét thanh dugc lap lai
bbn lan. Cac giéng nay duoc rira 5 lan bang
PBST va sau d6 dugc @ véi 100 pL khang thé 2
khang IgY ciia ga (khang thé 2 da duoc pha lodng
35000 lan trong 1% (w/v) BSA) trong PBST
trong 1 gio ¢ 25 °C. Sau do, 100 uL dung dich
diethanolamine-HCI 0,IM (pH 9,8) c6 chtra co
chat enzyme 1a p-nitrophenyl phosphate (pNPP)
dugc b sung vao va u ¢ nhiét d6 37 °C trong 1
gi0. Tat ca huyét thanh ga cua tit ca cac dia dugc
do trong cung diéu kién ELISA. Tin hiéu d6 hap
thu dugc xac dinh ¢ 405 nm. Céc gia tri ELISA
ctia mdi giéng kiém tra huyét thanh ga duoc trir
di d6i chung am BSA ¢ pha rin. Cac gia tri
ELISA cua tat ca huyét thanh ga da dugc chudn
hoa bang cach sir dung huyét thanh kiém soat noi
bd clia ga con s6 1 cua nhom 1 sau 2 1an tiém
chung v&i d6 pha lodng 1000 lan.

Phan tng tc ché ngung két hong ciu
(haemagglutination inhibition, HI )

Céc thi nghiém HI theo mét quy trinh chuan
cua Office International des Epizooties (OIE) tur
nam 2004 (OIE, 2004). Khang nguyén ching
A/H5N1 clade 1.1 bat hoat (NAVETCO) da
duogc st dung cho thi nghiém HI. M{t lugng
huyét thanh 25 pL tir mdt con ga da dugc thém
vao giéng dau tién cia mot dia microtitre day
chir V chtra 25 uL PBS. Pha lodng ndi tiép hai
lan sau d6 duoc thyc hién trén hang 12 giéng.
Mot thé tich 25 pL chira 4 HAU cuia protein HA
tinh khiét hodc cac ching bat hoat di hop dugc
dua vao tung gleng va u trong 30 phut ¢ 25 °C.
Cudi cung, 25 uL te bao hong cau ga 1% duoc
b sung vao moi giéng va cac dia duoc U trong
30 phut ¢ 25 °C. Hiéu gia HI dugc dinh nghia la
su dbi ing cua do pha lodng cao nhat cia huyét
thanh co thé e ché hoan toan qua trinh ngung
két té bao hong cau.

Phaén tich thong ké va tinh ty 1 bio hd
Céc phén tich théng ké cho ELISA va HI
duoc thuc hién bang t-test. Su khac biét giira gia
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tri trung binh cta dit liéu mau duoc so sanh va
duoc xac dinh 12 X £ d6 1éch chuan (SD). Gia tri
P < 0,05 dugc xem la co sy khac biét c0 y nghia.
Ty 1 bao ho 1a sé ga sdng sot trén tong sb ga thi
nghiém sau khi cong cudong ddc.

KET QUA VA THAO LUAN

Phét hi¢n khang thé IgY dic hiéu HSTG bang
phan &ng Western blot va ELISA gién tiep

Kha nang mién dich cua khéang nguyén H5TG
tai to hop da duogc kiém tra bang cach tiém ching
cho ga. Cac phan ing mién dich thé dich phu thude
khéng thé 1gY chéng lai protein HSTG dugc phan
tich dau tién bdi SDS-PAGE bién tinh va Western
blot (Hinh 2). Cac huyét thanh ga duoc thu thap sau
khi tiém ching lan tht nhat va thir hai ciia mdi
nhém duoc tron 13n va duge sur dung lam khang thé
thir nhat. Két qua phén tich cho thiy cac khang thé
IgY dic hiéu chdng lai protein H5TG da dugc phat
hién sau c4c lan tiém ching. Trong d6, sau lan tiém
chung tha hai, tin hiéu bang Western blot manh
hon nhiéu c6 thé thdy 13 so voi lan tiém chung thir
nhit & c&c nhom tiém ching boi khang nguyén
H5TG oligomer, H5TG trimer va vaccine
NAVETCO. Piéu nay chimg t6 dap tng mién dich
di duoc ting cuong sau lan tiém chung thir hai.
Con ga dbi ching am dugc tiém ching 1a dém PBS,
khéng c6 phan mg khang thé IgY dic hiéu HSTG
duoc tao ra.

ELISA 1a mot trong nhitng xét nghiém mién
dich pho bién nhat dugc sir dung dé phat hién va
dinh luong khang nguyén hodc khang thé dich,
trong d6 cic phan mg enzyme dugc sir dung dé
khuéch dai tin higu néu co chét dich d6 (O'Connor,
2015). Trong nghién ctru ndy, cic phan ing mién
dich trong huyét thanh ctia ga trong mdi nhom duoc
xac dinh bang ELISA gi4n tiép. Cac huyét thanh
mdi con ga trong mdi nhém tiém ching duge xéc
dinh va so sanh bang phan tich théng ké ham t-test.
Két qua phan tich thé hién trén Hinh 3 cho thay, gia
tri trung binh OD4gs ctia huyét thanh ga nhom tiém
ching badi khang nguyén H5TG oligomer cao hon
mdt cach co y nghia so voi nhom tiém ching boi
khang nguyén H5TG trimer va thap hon so voéi
nhom ddi chimg duong vaccine NAVETCO 6 ca 2
lan sau tiém chung thir nhét va thir hai (P<0,05).
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Sau cé hai 1an tiém chung, khong c6 phan (mg mién
dich chong lai protein HSTG dugc phat hién trong

huyét thanh ga di chimg Am tir nhitng con ga duoc
tiém ching PBS.

H5TG H5TG
Trimer oligomer NAVETCO

Sau tiém chiing Ian thiv nhat

Sau tiém ching lan thiv hai

Hinh 2. Phan tich Western blot ctia huyét thanh ga phat hién khang thé IgY dic hiéu H5TG sau tiém chiing 1an

thtr nhét va 1an the hai.

Sau tiém ching 1an thir nhéat

Sau tiém chung 1an thir hai
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Hinh 3. Phan tich ELISA cla huyét thanh ga phat hién khang thé IgY dac hiéu H5TG sau tiém ching lan thi
nhat va lan tht hai. Moi dau cham trén hinh la gia tri trung binh cua 4 lan 1ap lai ELISA & d6 pha lodng 1/1000
véi thanh doc thé hién cho dé léch chuan. Cac gia tri dwoc phan tich théng ké béng t-test véi (*) twong rng voi

gia tri P < 0,05. Thanh ngang m&i nhém biéu dién cho gia tri trung binh cta méi nhém thi nghiém.

Phat hign khang thé trung hoa trong huyét
thanh ga bang thi nghiém HI

Céc thi nghiém trc ché ngung két hong cau (HI)
thuong sir dung dé do cac khang thé trung hoa dugc
tao ra trong huyét thanh sau khi tiém ching bang
virus bat hoat A/H5N1 hodc khang nguyén HA.
Khéng thé trung hoa dugc tao ra s& lién két véi thy
thé ciia haemagglutinin ciia virus A/H5N1dan dén

ngn chin virus gin vao thy thé sialic acid va lam
két tu cac té bao hong cau ga (Phan, 2012). Trong
nghién ctru nay, phan ung HI st dung ching virus
bat hoat A/H5N1 clade 1.1 dé xac dinh khang thé
trung hoa duoc tao ra trong huyét thanh ga trudc
khi cong cuong doc 1 ngay va sau khi cong cuong
doc virus 10 ngay. Cac két qua dugc hién thi trong
Hinh 4 cho thay, higu gia HI trung binh ctia huyét
thanh ga trong nhdm ga duoc tiém chiing véi cac
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khang nguyén H5TG trimer, H5TG oligomer va
dbi chimg dwong vaccine NAVETCO lan luot 13
6,10 + 5,78; 107,10 * 68,29 va 302,40 + 287,65
trude khi cong cuong doc 1 ngay; va 92,70 + 62,20,
505,60 + 638,40 va 396,80 + 300,19 sau cong
cuong doc 10 ngay. Trong khi do, hi¢u gia HI cua
huyét thanh ga trong nhém déi chimg am dat 1

Trwéc cong cwong doc
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trude khi cong va sau khi cong tat ca ga nhom 4m
tinh déu chét nén khong thuc hién dugc phan tng
HI. Nhu vay, khang thé trung hoa da dugc tao ra
trong huyét thanh ga ciia nhom duoc tiém ching
boi khang nguyén H5TG oligomer manh hon so
voi nhom duge tiém ching béi khang nguyén
H5TG trimer.

Sau cong cuorng dgc
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Hinh 4. Phan tich HI cta huyét thanh ga dé phat hign khang thé trung hoa dac hiéu H5TG sau tiém chang 1an
th nhat va 1an thir hai. M&i dau trén hinh |a gia tri HI ciia méi con ga. CAc gia tri dwoc phan tich théng ké béng
t-test voi (* )va (**) twong ¢¢ng vai gia tri P < 0,05 va P > 0,05. Thanh ngang m6i nhém biéu dién cho gia tri HI

trung binh ctia méi nhém.

Phin tich ty 1§ bdo h§ cia khang nguyén
HSTG tai to6 hop doi voi virus A/HSN1 clade
1.1

Dé danh gia hiéu qua cua cac khang nguyén
HA nghién ctru, ty 1€ bao hd 1a mot trong nhitng
chi s6 cho thay khang nguyén do c6 thé trd thanh
mot g clr vién cho san xuét vaccine hay khong.
Céac nhom ga dugc tiém ching da dugc cong
cuong doc ching virus
A/duck/TG/NAVET(3)/2013 thudc clade 1.1.
T4t ca cac con ga & nhom déi ching am déu chét
sau 1 dén 3 ngay cong cudng doc. Cac con ga
dugc tiém chung boi khang nguyén HSTG
oligomer va H5TG trimer khong chét sau 3 ngay
cong cuong doc. Sau 10 ngay cong cuong ddc,
8/10 (ty 1é bao ho la 80%) con ga dugc tiém
chung boi khang nguyén H5TG oligomer song
s6t va hai con ga ctiia nhom nay bi chét & ngay
thir sau va bay sau khi cong cuong doc virus;
trong khi chi 5/10 (ty 1¢ bao ho la 50%) con ga
sdng sot khi tiém ching bai khang nguyén H5TG
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trimer khéng dung hop IgMFc va cac con ga clia
nhom nay bi chét & ngay thr tu, ndm, sau va bay
sau cong cuong doc virus. So sanh véi dbi chimg
duong NAVETCO (la vaccine thuong mai
Navet-Vifluvac, loai vaccine vo hoat dugc san
Xut tir virus cam A/H5NI ching NIBRG-14
bang ky thuat di truyén nguoc, nudi cy trén phoi
trimg ga va bat hoat bang Formalin), c6 9/10 (ty
1¢ bao ho 1a 90%) con ga sdng sot (Hinh 5). Diéu
nay cho thay khang nguyén H5TG oligomer co ty
1¢ bao h¢ tuong dbi cao so voi ddi ching duong
va c6 tiém ning dé st dung lam ngudn vaccine
phong chéng virus cam A/H5N1 clade 1.1.

Viéc dung hop mdt motif nao dé vao protein
dich c¢6 thé dan dén nhiing thay déi vé ciu trac
va chitc ndng cua protein d6. Trong nhiing
nghién ctu trudc day, Phan Trong Hoang da
thiét ké mot cau trac khang nguyén HA dang
monomer c6 dung hop ELP. Béo c4o di cho thiy
khéng nguyén HA-ELP di duoc biéu hién manh
hon trong thudc 14 va khang thé IgY dic hiéu HA
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déa dugc phat hién trong huyét thanh ga nhung
khang thé trung hoa khéng duoc tao ra vi tat ca
cac con ga déu bi chét ¢ hai ngay sau cong cuong
doc, ngoai trir co 1 con ga chét sau ba ngay cong
(Phan, 2012). Tlep doé, HA dang homotrimer la
dang giong voi cau trac HA ty nhién cling da
dugc tao ra bang cach gan motif GCN4 vao HA
c6 dung hop ELP (H5pll trimer ELP hod) va
khong dung hop ELP (H5plI trimer). Ca hai cdu
trac HA timer nay déu di duoc chimg minh c6
kha nang sinh ra khang thé trung hoa khang virus
ddng chung va ca di chiing trén chudt thi nghiém
(Phan et al., 2013). Hiéu gia HI trung binh cua
nhom khéng nguyén H5plI trimer cao hon nhom
khang nguyén H5pll trimer ELP hoa khi kiém
tra HI sau 3 1an tiém chang (Phan et al., 2013).
Nhirng nghién ciru tiép d6 cling da ching minh
rang HA oligomer s& lam ting cuong tinh sinh
mién dich cua HA trong dong vat so voi HA
trimer (Phan et al., 2017; Pham et al., 2017;
Pham Thi Véan et al., 2020). Pac biét, khang
nguyén H5TG oligomer dugc tao ra bang cach
dung hop HA trimer véi tiéu phan Fc cua khang
thé IgM (goi tit 1a IgMFc) da dugc ching minh
1a ¢6 céu tric protein biéu hién trong thyc vat
dang oligomer va hoat tinh ngung két hong cau

clia n6 cao hon so v6i HA trimer khong gin véi
IgMFc. Sy hinh thanh c4u trac HSTG oligomer
1a do cac lién két disulfide trong motif IgMFc
tao thanh cac cau ndi giita cac HA trimer lai voi
nhau (Pham Thi Van et al., 2020). Trong nghién
ctru nay, khang nguyén H5TG oligomer tiép tuc
dugc bao cao nhitng két qua trong danh gia tinh
sinh mién dich va kha ning bao ho trén ga thi
nghiém. Pay 1a budc quan trong nhit dé danh
gi4 xem liéu khang nguyén nay c6 tiém ning cho
su dung lam vaccine phong bénh cim hay
khong. Phan tich da cho thay, khang nguyén
H5TG oligomer tao ra tur viéc dung hop HA
trimer véi IgMFc da kich thich kha nang san
sinh khang thé IgY dic hiéu va khang thé trung
hoa bao vé ga chdng lai virus A/H5N1 clade 1.1
manh hon nhiéu so v6i khang nguyén HA dang
trimer khong dung hop IgMFc. Pac biét, kha
nang bao hd ga sau thi nghi€ém céng cudng doc
ctia khang nguyén H5TG oligomer (80%) thap
hon khéng dang ké so véi vaccine thuong mai
ctia cong ty NAVETCO (90%). Két qua nay 1a
mot trong nhitng bude phat trién méi day hua
hen trong viéc tao vaccine cim tiéu don vi ¢
ngudn gdc tir thye vat va mé ra hudng phat trién
vaccine mdi ¢ nudc ta.

Ty |& ga s6ng sot sau cong cudrng doc
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Hinh 5. Ty |é ga sbng sét sau cong cwdng ddc véi ching A/duck/TG/NAVET (3)/2013.

KET LUAN

Khang nguyén H5TG oligomer da kich thich
san sinh khang theé IgY dac hi¢u HSTG va khang
thé trung hoa virus cdm A/H5N1 clade 1.1 khi

dugc gay mién dich trén ga thi nghiém. Ty 1 bao
hd ga cua khang nguyén H5TG oligomer trong
thi nghiém cong cuong doc voi virus cam
A/duck/TG/NAVET (3)/2013 clade 1.1 dat 80%
d3a mo ra trién vong ung dung khang nguyén
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H5TG oligomer nay trong nghién ciru san Xuét
vaccine tiéu don vi c6 ngudn goc thyc vat phong
bénh cum A/H5N1 trén gia cam trong tuong lai.

Loi cam on: Nghién cieu duoc sy hé tro kinh phi
ciia B¢ Khoa hoc va Cong nghé trong dé tai
“Nghién ciru san xudt khing nguyén HA ciia
virus cum A/H5N1 ¢6 tinh sinh mién dich cao
bdng phwong phdp biéu hién tam thoi trén cdy
thuoc la”, md s6 NDT.07.GER.15 duwoc thuc hién
tai Vién Cong nghé sinh hoc, Vién Han lam khoa
hoc va cong nghé Viét Nam voi su hop tac cung
Vién nghién ciru cdy trong va di truyen thuc vat
(IPK), Gatersleben, CHLB Pirc. Két qua la mot
phan trong ludn dn ciia nghién ciru sinh Pham
Thi Vin tai Hoc vién Khoa hoc va Cong nghé,
Vién Han lam Khoa hoc va Cong nghé Viét Nam.
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PROTECTION OF CHICKENS AGAINST A/H5N1 VIRUS BY PLANT-BASED
HAEMAGGLUTININ FUSED IgMFc
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SUMMARY

Vaccination is one of the most effective and cost-beneficial interventions for protection of
animals against the highly pathogenic A/H5N1 avian influenza virus. Haemagglutinin (HA) is a
transmembrane glycoprotein of A/H5N1 virus and is a critical antigen for development of the
influenza vaccine. The haemagglutinin-based vaccine produced in plants was demonstrated as a
candidate vaccine since it elicited neutralizing antibodies against A/H5N1 virus. In this study,
immunogenicity and protective ability of a plant-based recombinant HA antigen which was fused to
IgMFc to form oligomerized HA antigen (H5TG oligomer) had been evaluated by vaccination in
chickens. Chicken sera after each vaccination were collected for Western blot, ELISA and HI assays.
Ten days after the second vaccination, the chickens have been challenged with
AJduck/TG/NAVET(3)/2013 virus, clade 1.1. The analysis results showed that the oligomeric
recombinant H5TG antigen elicited stronger H5TG-specific IgY antibodies and A/H5N1 clade 1.1
virus-neutralizing antibodies than the HSTGplI trimeric recombinant antigen without fusing IgMFc
in vaccinated chickens. Notably, the chicken protection rate against A/H5N1 clade 1.1 virus of the
H5TG oligomer antigen was 80% that is not significantly lower than that of a commercial vaccine as
a positive control from National Veterinary Joint Stock company NAVETCO, Vietnam with the
chicken protective rate of 90%. Whereas the chicken protection rate against A/H5N1 clade 1.1 virus
of the H5TG trimer antigen was 50%. These results suggest that the IgMFc motif plays an important
role in the forming of oligomeric proteins which had been proved for enhancing immunogenicity and
protection ability in this study. Therefore, the plant-based oligomerized recombinant H5TG antigen
is a potential vaccine candidate against A/H5N1 influenza virus in the future.

Keywords: Haemagglutinin, recombinant antigen, vaccination, virus challenge, neutralizing
antibodies, protective rate.
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