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TOM TAT

Bénh viém phé quan truyén nhiém (Infectiuos Bronchitis, IB) 14 mot bénh cdp tinh nguy hiém trén ga, do
infectious bronchitis virus (IBV) giy ra. Hién nay, bénh viém phé quan truyén nhiém ¢ ga dang la méi lo & cac
nudc chan nudi ga tap trung phat trién manh & chau A trong d6 ¢6 Viét Nam. Tiém phong vaccine duogc xem 1a
bién phap hiéu qua nhét dé kiém soat su bung phat cua dich bénh nély Tuy nhién, cac vaccine phong IBV hién
nay & nude ta da phan 14 vaccine nhap ngoai tir Trung Qubc, Han Quoc An D6... hodc mot sb cong ty thude thi
y trong nudc (MTV AVAC...) nhap ching IBV tir nuéc ngoal vé dé san xuét vaccine nhuge doc dong kho don
gi4 hodc nhj gia (két hop vacxin phong bénh New Castle), din t6i hiéu qua bao ho thap hodc khong con kha ning
bao ho trude nhitng bién ching IBV méi. Trong nghién ciru trude, protein RBD-VAC dung hop motif GCN4plIl
da dugc biéu hién va san xuét thanh cong tir 14 thude 14 Nicotiana benthamiana. Trong nghién ctru nay, kha ning
kich thich dap ing mién dich ctia protein RBD-VAC-pII dugc dénh gia trén mo hinh chudt, ga thi nghiém va
cong cudng doc bang chung IBHYM. Huyét thanh cua chudt va ga dugc thu nhan dé danh gia dap tng sinh
khang thé IgG va IgY dic hieu RBD-VAC-pll thong qua phan ing ELISA va Western blot. Két qua cho thay
protein RBD- VAC—pH tai tb hop da kich thich sinh khang thé dic hiéu trén dong vat thi nghlem ddng thoi da
ngan chin va giam thiéu céc triéu chung cho ga trudc thu thach cong cudng doc & mirc do gn nhu ngang biang
véi vaccine thuong mai. Nhimg két qua nay ching t6 tiém ning cta viée sir dung khang nguyén RBD-VAC-pll
trong phat trién vaccine tiéu don vi phong IBV.

Tir khod: Hiéu gia khang thé, IBV, tinh sinh mién dich, vaccine thuc vat, ving gan két thu thé.

PAT VAN BE

Bénh viém phé& quan truyén nhiém (infectious bronchitis, IB) 1& mot bénh cép tinh nguy hiém trén ga, xay ra
quanh ndm va trén moi Ia tudi & ga, véi ty Ié mac bénh 50-100%, gay chét 0-25%. Bénh dac biét nguy hiém dbi
v&i ga con duéi 1 thang tudi, va gay thiét hai nghiém trong trén ga nudi l&y trirng giéng va trirng thwong pham.
Cac d4u hiéu dau tién dé& thay nhat bao gdm: thé khé kém tiéng ran, chay dich mii, ga con c6 G rii, giam &n, bd
&n, dirng tim vao nhau. Ga Ién co biéu hién gidm &n nhe, thé hdn hén, ho, xuat huyét khi quan va chay nuwéc
mi. Nhidu trwéng hop phat hién bénh tich trén khi quan, phdi, than va éng dan tri'ng & ga dé, san lwong trirng
gidm c6 thé t6i 50-70%. Tac nhan gay bénh viém phé quan truy&n nhiém (IBV) thudc ho Coronaviridae, gidng
Gammacoronavirus, cau tao bén ngoai gidng hinh “vwong mién”. Virus cé dwdng kinh xap vi 120 nm véi |&p vd
boc ngoai, b& mét cé gai hinh dang chuly dai khoang 20 nm, bén trong chira b6 gene 1a chudi RNA don dwong
(Cavanagh, 2007; Cook et al., 2012; Bande et al., 2017).

Cho téi nay, tat ca cac loai vaccine thwong mai dwgc st dung phd bién Ia vaccine séng nhwoc déc hoac vaccine
b4t hoat. Vaccine IBV nhwoc doc c6 mot sb han ché can dwoc khdc phuc nhw khd nang lai doc va tén thwong
mé (Jackwood et al., 2017). Kha nang san sinh khang thé cla vaccine bat hoat twong dbi thap so véi vaccine
nhwoc doc va khong tao dwoc dap (ng qua trung gian té bao T. Do d6, théng thuwdng, vaccine bat hoat phong
IBV duwogc tiém 1an thir hai sau khi d& kich thich mién dich béng vaccine nhwoc ddc, dan téi gia tdng gia thanh
clia vaccine. Mac du hra hen nhiéu tiém nang va khic phuc dwoc mét sé han ché cla vaccine nhugc déc,
nhirng vaccine s dung hé vector virus, vaccine tiéu don vi, hay vaccine DNA van cé mét sb han ché nhw cac
dap ng mién dich khéng mong mudn dbi véi hé vector, sy gidm kha néng thu nhan khang nguyén cuta cac té
bao trinh dién khang nguyén, sy bién dbi khang nguyén sau dich ma, gap cudn va glycosyl héa khéng hoan chinh
trong t& bao chid anh hwdng dén tinh sinh mién dich cla khang nguyén dich (Bande et al., 2015). Vaccine tiéu
don vi dwoc san xuét tlr thwe vat st dung phwong phap bidu hién tam thoi cé nhidu wu diém, trong dé wu diém
I&n nhét 14 c6 thé tao ra mot lweng I&n cac protein tai td hop trong thoi gian ngan (vai ngay dén vai tudn) sau khi
bién nap, chinh vi vay dap trng kip th&i véi dich bénh xay ra.
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Viing gene dau 3’ cla virus mé hoéa cho 4 protein cAu trac: S (gai), M (mang) N (nucleoprotein) va protein vo (E)
trong d6 S1 1a yéu tb quyet dinh kha& nang gay bénh va tinh déc hiéu cla virus dbi véi t& bao vat chd. Mién dich
bao hd, phan (rng (rc ché ngung két hdng cau (HI) va khang thé trung hoa virus déu dwoc tao ra béi protein S1
(Li et al., 2008). Tiéu phan S1 chira viing gan két thu thé (Receptor Binding Domain-RBD, Ia phan bién dbi nhiéu
nhat clia protein S va la co s& dé xac dinh duoc kiéu huyet thanh (serotype) phan biét gitra cac ching IBV khac
nhau (Abro et al., 2012; Promkuntod et al., 2014). Didu nay cho thy tim nang clia viéc phat trién vaccine tiéu
don vi phong chéng IBV dwa vao tiéu phén S, d&c biét 1a vung RBD. Trong nghién ctu trwéce, ching t6i da biéu
hién va tinh sach thanh cong protein RBD-VAC_pl! t&r 1a thudc la N. benthamiana (Nguyen et al., 2023). Trong
nghién ctru nay, kha nang kich thich sinh mién dich cta khang nguyen RBD-VAC-pll co ngudn gbc tir thuc vat
duoc danh gia trén chudt nhat trang va ga Leghorn. Cac két qua nghlen ctru cho thay khang nguyén téi t6 hop
nay da kich thich sinh khang thé d&c hiéu. Dac biét, né con glup ga gidm thiéu va chéng lai cac triéu chtrng do
virus gay ra. Nhitng két qua nay cho thay tidm nang cla viéc s&r dung khang nguyén RBD-VAC-pll cé ngudn gbc
tir thuc vat trong viéc phat trién vaccine tidu don vi phong IBV.

VAT LIEU VA PHUONG PHAP
Vat ligu
Ngudn nguyén liéu thwe vat: L& thube |4 da biéu hién thanh cong protein tai t6 hop RBD-VAC-pll do phong Céng

nghé ADN &ng dung, Vién Cong nghé sinh hoc, Vién Han I1d&m Khoa hoc va Céng nghé Viét Nam cung cap
(Nguyen et al., 2023).

Ngudn nguyén liéu ddng vat: Chudt cai BALB/C 6 tudn tudi dwoc cung cap bdi Phong Thir nghiém sinh hoc, Vién
Coéng nghé sinh hoc, Vién Han lam khoa hoc va Cong nghé Viét Nam.

Tring ga Leghorn tréng sach bénh dwoc nhap khau tr Cong ty VALO Biomedia (Burc), 4p né va nudi tai phong
Mién dich hoc, Vién Céng nghé sinh hoc, Vién Han 1am Khoa hoc va Céng nghé Viét Nam.

Chang IBHYM gay bénh tai Hwng Yén, Viét Nam phan 1ap ndm 2021 cung cip b&i phong Mién dich hoc, Vién
Coéng nghé sinh hoc, Vién Han lam Khoa hoc va Céng nghé Viét Nam (Roan et al., 2023).

Phwong phap nghién ctru
Phwong phdp tinh sach protein tdi té hop bang sac ki di Ivc (Immobilized affinity chromatography, IMAC)

Cac protein dich tai td hop sau khi dwgc kidm tra d& biéu hién thanh cong trén cay thudc 1a thi tién hanh tinh sach
béng s&c ki &i lwc theo cong bd clia Nguyen va ddng tac gid (2023). L& dwoc nghién thanh bat min véi nito 1dng,
sau dé bd sung dém binding buffer (50 mM Na;HPO4, 300 mM NaCl, 100 mM Na,SOs, 1% Triton X100, pH 8.0)
Vv6i ti 1é 1:3 dé tach chiét. Dich chiét dwoc lam sach béng cac ly tam 2 14n trong 60 phut, & 4 °C véi tbc 6 13.000 rpm.
Dich chiét sau d6 dwoc trén véi Ni-NTA agarose (Qiagen, Singapore) qua dém & 4°C. Pwa hdn hop I1én cot
(Disposable Gravity Flow Columns, Marvelgent Biosciences, USA) va rtra cdt v6i dém rtra (50 mM Na;HPO,, 300 mM
NaCl, 100 mM Na;SOs, 10 mM Imidazole, pH 8.0). Protein sau d6 dwoc hoa tan khdi cft véi dém hoa tan (50 mM
NazHPO., 300 mM NaCl, 500 mM Imidazole, pH 8.0) va dwoc dbi sang dém PBS khong chira NaCl qua dém &
4°C. Sau do, protein tai td hop dwoc cd béng c6t cd protein cutoff 10K (Thermo Fisher Scientific, USA), dwoc xac
dinh b&ng Western Blot va bao quén véi glycerol 30% (Merk, Blrc) & nhiét d6 -30°C. Cac protein sau khi tinh
sach bang IMAC tiép tuc dwoc tinh sach bdng phwong phap séc ky loc gel (Size exclusion chromatography,
SEC) béng c6t SuperoseTM 6 increase 10/300GL column (GE Healthcare, USA) theo céng bd ctia Phan va ddng
tac gia (2017).

Phwong phap Western Blot

Noéng dd cla protein tai t& hop tinh sach bing IMAC va SEC duwgc xac dinh bang phuong phap lai mi&n dich
Western Blot. Protein tai t& hop ciing déi chirng dwong thwong mai SARS-CoV2 S1 (Sino Biological, China)
dwoc dién di SDS-PAGE trén gel polyacrylamide-SDS 12%, protein dwgc chuyén qua mang bing may chuyén
mang clia Bio rad & ché d6 25 V qua dém. Mang chira khang nguyén dwoc phl bing 5% sira tach béo pha trong
dung dich PBS trong 2 gi¢. Dung khang thé anti-His tag (Inwtrogen USA) v6i d6 pha loang 1.000 lan trong dung
dich sira tach béo 5% phd mang trong 2 gi¢. Tiép tuc s dung khang thé th(r cip anti-mouse IgG c6 gan
Horseradish Peroxidase (HRP) (Invitrogen, USA) vé&i dd pha lodng 400 1an trong sira tach béo 5% pha mang
trong 2 gi¢. Rra mang bang dung dich PBS 3 I&n, méi 1an 10 phut. Hién mau trong dung dich hién mau cé chia
co chéat Diaminobenzidine (DAB) (BioWorld, USA). Néng dd protein tai t6 hop sau khi dwoc tinh sach IMAC va
SEC xac dinh dwgc ndng dd bdng may chup AmershamTM Imager 680 va phidn mém ImageQuant TL 8.0
(Cytiva, USA).

Phwong phap gdy dap trng mién djch trén chuét

Cac protein sau khi tinh sach IMAC, PBS va vaccine thwong mai (Jovac IB H120- Jordan Bio-industries center)
dwoc st dung dé& danh gia tinh sinh mien dich trén chuét. Khang nguyén, PBS dwoc tron deu voi ta dugc
Emulsigen-D (MVP adjuvants, USA) bang éng tron theo ti 1& 4:1. Chuét cai tring BALB/C 6 tuan tudi dwoc tiém
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dwdi da hang ba 1an, méi lan tiém cach nhau 14 ngay, méi con duoc tiém 5 ug protein, méi nhom 6 con. Huyét
thanh tr mau chuét dwoc thu vao ngay th&r 7 sau lan tiém thir 2 va th&r 3 (Ho et al., 2022)

Phwong phdp dénh gia ddp trng khéng thé IgG & chudt thi nghiém bang phan trng ELISA

Pap tng khang thé 1gG dwoc san sinh tlr cac con chudt sau khi gay dap (rng mién dich dwoc danh gia bang
phan tng ELISA theo quy trinh nhw sau: Bia microtiter (Immunoplate Maxibinding, SPL, Han Quéc) dwoc phd véi
protein tai td hop tinh sach SEC trong d&m PBS vé&i ndng do 30 ng/well va G qua dém & 4°C. Sau d6 rra dia lai
10 1an vé&i dung dich riva PBST. Bia dwoc phi trong dung dich PBS chira 5% sira khéng béo trong 2 gid, l1ac déu
trén may lac. Dia tiép tuc duoc rira 5 1an voi PBST. Tiép dén, dia dwoc G véi huyét thanh clia chudt trong 2 gio.
Rira dia 10 14n v&i PBST sau khi hét thdi gian G véi huyét thanh. Ba dwgc G véi khang thé anti-mouse 1gG c6
gén Horseradish Peroxidase (HRP) (Invitrogen, USA) véi d6 pha loang 2000 Ian trong 2 gi. Mang dwoc rira lai
béng dung dich PBST 10 lan. Tin hiéu dwoc phat hién béng dung dich cé ch®*a co chat 3,3',5,5'-
Tetramethylbenzidine (TMB) (Thermo, USA) trong 20 phut. San phdm phan ng cho mau xanh, sau dé cb dinh
mau bang HCl 1M, mau vang cla phan ng duwgc do & budc séng 450nm bang may Multiskan™ SkyHigh
(Thermo Scientific, USA).

Phuwong phap gay dap teng mién dich va céng cwéong déc trén ga

Nhém ga Leghorn tréng sach bénh dwoc st dung dé gay dap tng mién dich bang cach tiém dwéi da cd. Nhém
ga tiém protein tai t6 hop RBD-VAC-pll (7 con) mdi con ga duogc tiém vai 200 pl chira 5 Hg protein tinh sach
IMAC va ta dwoc Emulsigen-D & 1&n 1 vao ngay thir 7 va lan 2 vao ngay thir 21 sau khi ga né. Ga déi chirng am
(6 con) dwoc tiém véi 200 ul chivra PBS va ta dwoc Emulsigen-D. Nhém dbi chirng dwong (7 con) duoc tiém 200 pl
vaccine thwong mai H120 Jovac theo liéu hwéng dan ctia nha san xuét. Huyét thanh clia ga dwoc thu nhan sau 3
tuan tiém mdi 2 d& danh gia sw c6 mat clia khang thé IgY dic hiéu véi protein tai t6 hop IBV. Sau khi tiém mdi 2
duoc 24 ngay, tién hanh cong cwédng doc trén ga. Ching IBHYM dwoc ding dé& céng cudng doc véi lidu 0.2 ml
1000 EIDsp theo dwdng nhd mat mii. Huyét thanh dwoc thu sau 7 va 14 ngdy cong cwéong doc dé st dung tién
hanh cac thi nghiém ELISA danh gia dap ¢ng mién dich IgY. Cac buwdc thwe hién gibng nhw phwong phap danh
gia dap (rng khang thé 1gG & chudt nhw da néu & trén nhung thay thé huyét thanh chudt bang huyét thanh ga,
khang thé thi cAp la anti-chicken IgY cé gan HRP (Invitrogen, USA) véi d6 pha lodang 1:5000.

Phwong phdp xir ly théng ké

Phan tich thdng ké cho ELISA duoc tién hanh st dung phan mém Excel va SPSS. Sv sai khac giira gi tri trung
binh dwoc biéu dién l1a X+SD. Gia tri p<0,05 dwoc xac dinh la sai khac c6 y nghia thong keé.

KET QUA VA THAO LUAN

Tinh sach protein VAC-RBD tai t6 ho'p bang phwong phap sac ki ai lwc (IMAC)

Dé phuc vu cho muc dich danh gia kha nang gay dap (rng mién dich cla protein RBD- VAC-pll tai t6 hop trén md
hinh dong vat thi nghiém, la thudc 1a sau bién nap dwoc tinh sach bang phwong phap sac ki ai lwc (IMAC), sau
dé duwoc tinh sach bang phwong phap séc ki loc gel (SEC) dé stiv dung cho cac phan ting ELISA hay Western blot.
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Hinh 1. Két qua Western blot kiém tra protein tai t6 hop sau khi tinh sach biang IMAC

Thang chuén protein dwgc dat cia hang Thermo Fisher Scientific (Cat.No. 26619). 40 L dich protein tai to hop sau khi tinh
sach va co béng cot co protein kich thwéc 10 kDa cut-off (Thermo Fisher Scientific, USA) dwoc tra vao cac gieng chi ra trén
hinh. Protein SARS-CoV2 S1 dwoc st dung lam dbi chirng dwong véi cac ndng do khac nhau dugc chu thich trén méi giéng
(300, 600, 900, 1200 va 1500 ng/pL, Sino Biological, China).
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Tinh sach protein tai t6 hop bing phwong phap IMAC theo cong bd ctia Nguyen va ddng tac gia (2023) trwéc do
véi su thay dbi vé khéi lvong I thudce la ban dau & 220 g thay vi 110-140 g. Sau khi tién hanh thu dwoc protein
RBD-VAC-pll thi dinh lwgng ndng d6 bing phdn mém ImageQuant TL 1D v8.2.0 voi dbi chirng dwong 1a protein
thuong mai SARS-CoV2 S1 (Sino Biological, China). Két qua & Hinh 1 cho thay rang, protein RBD-VAC-pll da
dwoc tinh sach thanh cong tw thwe vat st dung phwong phap sac ky ai lwe (IMAC) dung vai kich thwdce tinh toan
ly thuyét ctia protein nay (khoang 40 kDa ¢ dang monomer) va c6 mét sb bang vach co kich thwéc Ién hon do
trang thai trimer, glycosyl héa véi ndng dé 1a 932 ng/ul.

DBanh gia tinh sinh khang thé dac hiéu cta khang nguyén RBD-VAC-pll trén mé hinh chudt thi nghiém
bang phan rng ELISA

Dé phuc vu cho viéc danh gia tinh sinh mién dich cla protein tai t5 hop RBD-VAC-pll trén chudt, khang nguyén
RBD-VAC-pll tinh sach bang IMAC, PBS va vaccine thwong mai dwoc trén véi chat bd tro, sau do dwoc st dung
theo so' dd gay dap trng mién dich trén chudt duwoc thé hién & Hinh 2A. Bap (ng san sinh khang thé IgG dac hiéu
trong huyét thanh clia cac nhém chudt sau tiém dwoc danh gia bang phan (ng ELISA. Két qua ELISA & Hinh 2B
cho thay khong phat hién dwoc khang thé dic hiéu trong huyét thanh cGia nhém tiém PBS. Trong khi dé, nhém
chugt tiém protein tai t6 hop cb hiéu gia khang thé I6n hon dang ké so voi nhom tiém vaccine dbi chirng vé mét
théng ké&. Sau ca 2 va 3 miii tiém, hiéu gia khang thé 19G clia nhém RBD-VAC-pll dé&u x&p xi 17 loga, trong khi do6
vaccine thwong mai c6 hiéu gia sau 2 va 3 I1an tiém 1an lwot [ 10.44 va 12.04 (logs), chirng té dwoc rang khang
nguyén tai t6 hop RBD-VAC-pll d kich thich sinh khang thé IgG dic hiéu trén mé hinh chuét thi nghiém.
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Hinh 2. Danh gia dap trng sinh khang thé IgG dac hiéu trong huyét thanh chudt thi nghiém bing phan trng ELISA

(A). So db gay dap tng mién dich trén chuét. (B). Hiéu gia khang thé dic hiéu IgG trong huyét thanh chudt sau khi tiém.
Huyét thanh thu tcr chudt cda 3 nhém dugc danh gia ham luong khang thé dac hiéu bang phan (mg ELISA gién tiép.
Hiéu gié IgG ctia mbi mau huyét thanh I3 hé sé pha loang cao nhét cho gia trj ODasonm cao hon gia trj cut-off.

S6 liéu dwoc trinh bay du6i dang trung binh £SD cho méi nhém chudt, ***: P<0.001.

BPanh gia tinh sinh mién dich va kha nang bao hd ctia khang nguyén RBD-VAC-pll tai t6 ho'p trén mé hinh
ga thi nghiém

Theo két qua danh gia trén md hinh chuét thi nghiém da cho thay khang nguyén RBD-VAC-pll tai té hop c6 kha
nang kich thich sinh ham lwgng khang thé cao & chudt. Day 14 loai protein tai t& hop c6 ngudn gbc tir ching
vaccine thwong mai, 1a tiéu phan RBD dau tién cta IBV dwoc biéu hién thanh cong trong cay thube 14, ching
minh tinh kha thi cila mé hinh thiét k& (Nguyen et al., 2023). Do d6, ching t6i quyét dinh tiép tuc st dung khang
nguyén nay dé tién hanh cac thi nghiém tiép theo trén ga. D& danh gia dwoc kha néng gay dap (ng mién dich
cling nhw kha nang bao hd ga clia protein tai td hop, cac nhém ga thi nghiém dwoc bd tri nhw Hinh 3. Sau khi
tiém protein tai td hop hodc vaccine thwong mai, ga phat trién khde manh, khong co6 sw khac biét gilra cac nhéom
thi nghiém. Huyét thanh duoc thu & thoi didm 21 ngay sau khi tiém vaccine, 7 ngay va 14 ngay sau cong cudng doc.
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Hinh 3. So d6 gay dap trng mién dich trén mé hinh ga thi nghiém
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Quan sét thé trang va cac triéu chirng ctia ga trong khi tién hanh thi nghiém ching t6i c6 mot s két qua triéu
chirng Iam sang cla ga & ngay th& 7 sau cong cwong doc nhw Bang 1 dwoi day:

Bang 1. Triéu chirng lam sang cua ga thi nghiém & ngay thir y sau céng cwong déc

Triéu chirng

STT  Nhom 2 o P Diém thé trang
Chay nuwéc mii PR A 1x g
hét hoi, the' kho khe Mét méi, U rd, run lanh ~ Cham Ién

1 Nhém tiém PBS ++++ +++ + 1

2 Nhém tiém RBD_VAC_pll + - - 2

3 Nhém tiém vaccine thwong mai + - - 2

-1 Khéng ¢é dau hiéu; +: C6 dau hiéu (sé luong déu céng thé hién mirc dé tang dén cia triéu ching).

Ga thudc nhém tiém PBS biéu hién cac triéu chirng dién hinh ctia bénh viém phé quan truyen nhiém (chay nwéc
mi, hay hét hoi, thé kho khe, ga  rili, dirng co cum, cham I&n). Nhirng triéu chiing nay rat rd rang trong vong 1-
10 ngay dau, sau dé c6 xu huwéng giam nhwng van kéo dai téi ngay 14 cta thi nghiém. Nguoc lai, ga thudc nhém
tiém protein tai t& hop RBD-VAC-pll va nhém tiém vaccine thwong mai chi cé nhirng biéu hién nhe; nhitng biéu
hién nay bién méat dan trong khoang thdi gian 7-10 ngay sau cdng cwdng ddc. Nhw vay, cé thé khang dinh dwoc
rang, twong tw nhw tiém vaccine thwong mai, viéc tiém protein tai t& hop nay co thé gilip ga giam cac triéu
chivng, hodc tranh dwoc cac tac dong khdng mong mudn khi bi nhiém IBV. Song song v&i viéc quan sat thé trang
va biéu hién bénh ctia cac nhém ga thi nghiém, ching tdi danh gia kha naéng san sinh khang thé dac hiéu IgY déc
hiéu bang phan (rng ELISA va Western blot. Két qua & Hinh 4 cho thay hiéu gia khang thé IgY trong huyét thanh
ga nhém PBS rét th&p, gan nhw khéng dwoc phat hién va thdp hon nhiéu so véi hai nhém con lai. Trong khi do,
nhém ga tiém protein tai t& hop ¢ hiéu gia khang thé I&n hon dang ké& so véi nhém tiém vaccine dbi chirng vé
mat théng ké. Hiéu gia ctia nhdm tiém khang nguyén tai té hop &n dinh & ca ba thoi diém tredc cong, sau cong
7, 14 ngay véi gia tri xap xi 15. Trong khi d6, nhém tiém vaccine c6 hiéu gia la 11.8 trwdc khi cong, tdng nhe 1én
12.3 sau khi cong cwéng doc dwoc 7 ngay va gidm xudng con 11.3 log, sau khi cong cwdng doc 14 ngay.
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Hinh 4. Hiéu gia khang thé dic hiéu IgY & ga trwéc va sau khi cong cwéng doc

Huyet thanh thu tiv ga cGa 3 nhém dwoc danh gia ham lwong khanh thé dac hiéu bang phan &ng ELISA gian tiép. Hiéu gia IgY
ctia méi mau huyét thanh la he s6 pha loang cao nhét cho gia tri ODusonm cao hon gia tri cut-off. S6 liéu dwoc trinh bay duwéi
dang trung binh £SD cho méi nhém ga, ***: P<0.001.

Saucdng Sau cdng Sau cdng
Truére cong 7 ngay 14 ngay

Nhém tiém PBS

Hinh 5. Panh gia dap trng sinh khang thé IgY dac hiéu trong huyét thanh ga thi nghiém bang Western blot
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Song song véi phan trng ELISA, ching t6i ciing tién hanh thi nghiém Western blot d& danh gia kha néng sinh
thang thé dic hiéu IgY & cac nhém ga thi nghiém. Bung nhw duw doan va phu hop véi két qua clia phan Gng
ELISA nhu da trinh bay & trén, Hinh 5 thé hién nhém dwoc tiém protein tai t& hop san sinh khang thé rat manh
mé tai c& ba thoi diém thu m&u huyét thanh (nhét Ia sau cong cuong doc 7 ngay). O nhom dugc tiém PBS trude
khi céng hau nhw khong quan sat thay sw xuét hién cua tin hiéu, sau cong 7 va 14 ngay thi co xuét hién tin hiéu
nhwng khéng dang k& so v&i nhém tiém protein tai t6 hop. Két qua nay cho thay rang, proteln tai td hop RBD-
VAC-pll c6 kha ning kich thich sinh khang thé d&c hiéu rat manh. Diéu nay co thé dwoc Ii giai b&i vang bidu hién
cé chira epitope quan trong c6 tinh khang nguyen manh cla IBV la RBD (receptor binding domain). N6 ciling da
dwoc chirng minh & nghién cteu trwde déy cta Promkuntod va ddng tac gia (2014). Ngoai ra, viéc bidu hién trén
hé théng thuc vat cé mét sd wu diém nhw kha néng cai bién protein sau dich ma, d6 an toan cao va cé thé dé
dang nhan réng, nhanh mé hinh d& dap ¢ng dwoc dich bénh (Gidding et al., 2001). Do dd, day la mét khang
nguyén tiém nang cho san xuét vaccine tai t& hop c6 ngudn gbc tir thwe vat dé phc‘>ng chéng IBV.

KET LUAN

D4 tinh sach thanh cong protein tai t& hop RBD-VAC-pll béng phwong phap IMAC va SEC véi ham lwong la 932
ng/ul tr 220 g |4 sau bién nap. Dac biét, da danh gia dwoc khad nang san sinh khang thé ctia protein tai tb hop
tinh sach bang IMAC trén md hinh chudt va ga thi nghiém, v&i hiéu gia khang thé IgG, IgY Ian lwot xap xi 17 va
15 (logy). Cuing v&i d6 chirng minh dwoc khéd nang chéng chiu tét ctia ga tiém RBD-VAC-pll truéc thiy thach cong
cwong doc clia chiing virus IBHYM 14 twong duwong véi vaccine thwong mai (Jovac IB H120). Nhitng két qua mé
réng kha nang san xuét protein dich dwa trén hé théng biéu hién tam thdi & thuc vat, ddng thei chiing té khang
nguyén RBD-VAC-pll ¢é ngudn gbc tiv 14 thudv 14 c6 thé 1a mét (rng vién tiém nang dé phat trién vaccine tidu don
vi phong IBV tai Viét Nam.

Léi cam on: Nghién cieu duoe hé tro kinh phi tir @é tai “Nghién ciru danh gid dic tinh sinh hoc ciia protein Spike tdi t6 hop
tir thuee vdt cia virus gdy bénh viém phé quan truyén nhiém & ga (Avian Infectious virus-IBV)”, cap Vién Han lam Khoa hoc
va Cong nghé Viét Nam, mé so dé tai: VAST02.03/21-22. Nghién ciru c6 sir dung thiét bi Phong Thi nghiém Trong diém Cong
nghé gen, Phong Cong nghé Té bao Thuc vt va sw hé tro ciia phong Mién dich hoc, Vién Cong nghé sinh hoc, Vién Han lam
Khoa hoc va Céng nghé Viét Nam.
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INVESTIGATING THE IMMUNOGENICITY OF THE RECOMBINANT AVIAN
IBV RECEPTOR-BINDING DOMAIN
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ABSTRACT

Infectious Bronchitis (IB) is an acute disease affecting chickens caused by the avian infectious bronchitis virus
(IBV). Currently, infectious bronchitis is a concern in highly developed chicken-raising countries in Asia,
including Vietnam. Vaccination is considered the most effective measure to control IB outbreaks. However, the
current IBV vaccines available in Vietnam are mostly imported vaccines from China, Korea, and India, in the
form of monovalent or New Castle-combined bivalent vaccines. These imported IBV vaccine strains led to low
or no protection against new IBV strains. In our previous research, RBD-VAC fused with GCN4pll motif was
successfully expressed in Nicotiana benthamiana. In this study, the immunogenicity of RBD-VAC-pll was
evaluated in mice and experimental chickens challenged with the IBHYM strain. Sera from mice and chickens
were collected for the evaluation of RBD-VAC-pll-specific 1gG and IgY antibody responses by ELISA and
Western blot. The results showed that the recombinant RBD-VAC-pll protein stimulated the production of
specific antibodies in experimental animals, prevented and minimized symptoms in chickens against virus
challenge. These results demonstrate the potential of using the RBD-VAC-plI plant-derived recombinant protein
in the development of subunit vaccines against IBV.

Keywords: Antibody titer, IBV, immunogenicity, plant-derived vaccines, receptor-binding doman.
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