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NGHIEN CUU TilNH SINH MIEN DICH TREN LON CUA KHANG NGUYEN
PCV2-ORF2 TAI TO HOP BANG HE THONG BIEU HIEN BACULOVIRUS
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TOM TAT

Trong nghién ciru ndy, ching t6i d tién hanh danh gi4 tinh sinh mién dich cta khang nguyén tai
t6 hgp ORF2 clia PCV2 va danh gia kha nang bao ho chdng lai vi rat PCV2 trén lon. Két qua nghién
ctru cho thay, & lidu 10° va 107 pfu/ml, sau 42 ngay tiém khang nguyén ORF2 tai to hop, hidu gia
khang thé khang vi rat PCV2 trong huyét thanh lon ting manh so véi nhém ddi chimg (p<0,05 dbi
voi liéu 10° va p<0,01 doi vé6i liéu 107 pfu/ml). Ngodi ra, ¢ liéu 107 pfu/ml, khang thé dac higu khang
PCV2 bit dau xudt hién tir ngay 21 (p<0,05) va dat dinh ¢ ngay thu 42 (p<0,01) khi so vm nhém déi
chung tiém PBS. Két qua nay cho thay khang nguyén ORF2 tai to hop c6 tinh smh mién dich cao.
Nhim danh gia kha ning bao ho ciia khang thé khang vi rat PCV2, ching t6i tién hanh cong cudng
doc lon thi nghiém ¢ 42 ngay sau khi tiém va ham lugng ARN ciia PCV2 dugc danh gia bang phan
tmg RT-PCR ban dinh luong (Semi-quantitative RT-PCR) sau 2 tun cong cuong doc. Két qua thi
nghiém cho thay, ham lugng ARN ctia PCV2 giam manh ca ¢ hach lympho va trong mau & nhém lon
tiém khang nguyen OREF?2 khi so sanh véi nhém lon d6i ching (p< 0 05) Ttr cac két qua thu duoc,
chung t61 c6 thé két luan, khang nguyen ORF2 tai t6 hop c6 tinh sinh mién dich cao va 1a tmg vién
tiém ning dé san xuét vacxin tai to hop phong bénh cho lon c6 lién quan dén vi rat PCV2 ¢ Viét Nam.

Tw khoa: virus PCV2 cia lon, khung doc mo 2, protein tai td hop, vacxin tiéu phén

Investigation on the immunogenicity in pigs of recombinant PCV2-ORF2
antigen based on baculovirus expression system

Dang Vu Hoang, Tran Thi Thanh Ha, Nguyen Thi Huyen,
Dang Thi Kieu Anh, Ly Duc Viet, Nguyen Thuy Duyen,
Nguyen The Vinh, Hoang Viet Hung, Takehiro Kokuho

SUMMARY

In this study, the immunogenicity of recombinant ORF2 antigen of PCV2 was investigated
and their ability to protect piglets against a PCV2 challenge was evaluated. The studied
results showed that at doses of 10% and 107 pfu/ml, PCV2 specific antibodies were significantly
increased in serum of the experimental pigs injected with ORF2 antigen in comparison with the
control pig group (p<0,05 for dose of 108 pfu/ml and p<0,01 for dose of 107 pfu/ml). Additionally,
at high dose (107 pfu/ml), PCV2 specific antibodies appeared at 21 days after first injection
(p<0,05) and reached at peak at 42 days (p<0,01) when compared to PBS injection as the
control. In order to assess the ability for protecting the piglets against PCV2 challenge, at
day 42 after immunization with recombinant ORF2 antigen, the animals were challenged with
virulent PCV2 strain and the efficacy in reducing the PCV2 load in lymph node and serum were
determined by Semi-quantitative RT-PCR at day 14 after challenge. The results showed that,

' Bo mén Hoa sinh Mién dich - Vién Thi y
2Pai hoc Y Ha Noi,
*Vién Thu y Nhat Ban
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the viral loads were decreased significantly in both lymph nodes and serum when compared
to the control (p<0,05). Finally, we can conclude that recombinant ORF2 antigen possessed
high immunogenicity and this antigen would be a potential candidate for recombinant vaccine

production against PCV2 in Viet Nam.

Keywords: porcine circovirus type 2, open reading frame 2, recombinant protein, subunit vaccine.

I. PAT VAN DE

Trong nhiéu niam qua, h¢ thong baculovirus
da dugc st dung dé biéu hién nhiéu loai protein
khac nhau. Nhiéu cong trinh khoa hoc da chi ra
rang hé thdng baculovirus c6 thé duoc sir dung
dé tao ra nhiéu loai protein tai tb hop mong mudn
v6i sb lugng dang ké (Martijan va cs., 2007).
Kha ning bién nap vao nhiéu loai té bao dong
vat khac nhau cua baculovirus ciling da dugc
ching minh trong nhiéu nghién ctru (Gould,
2004). Ngoai ra, kha ning sta doi sau dich ma
(post-translational modification) chinh xéc ciing
dugc xem nhu mdt dédc tinh quan trong ctia h¢
thong nay. Trong nhiing nim gan day, h¢ thong
baculovirus dugc st dung nhu cong cy hitu ich
dé “van chuyén” hay “biéu hién” vacxin (Yu-
Chen va cs., 2008; Vlak and Keus, 1990; Hou
et al., 2003; Li va cs., 2003). H¢ thong nay ciing
da duogc str dung nhu vector biéu hién dé ché tao
vacxin chéng lai virus SARS-CoV (severe acute
respiratory syndrome-corona virus) (Bai va cs.,
2008). Monique M. van Oers va cOng su da
biéu hién thanh cong rat nhiéu loai glycoprotein
ctia virus bang hé thdng biéu hién baculovirus
v6i muc dich san xuét vacxin (Van va cs., 2006).

PCV lan dau tién duoc mo td nhu mot sy tap
nhiém trén té bao PK15 (Tischer va cs., 1982)
va sau do dugc phan loai thudc ho Circoviridae
(Lukert va cs., 1995). Cac virion cua PCV c¢é
dang hinh cau, duong kinh 17 nm, c6 chtra DNA
s¢i don vong tron va cd kich thudc khoang 17kb
(Tischer va cs., 1982). Nhiéu nghién ctru chi ra
rang PCV tap nhiém tir té bao PK 15 khong tham
gia vao Hoi chiing coi coc sau cai stta (PMWS).
Tuy nhién, nhitng nghién ciru gan day cho thay
PCV tiép tuc dugc phat hién trong Hoi ching
PMWS (Ellis va cs., 1998). Bé giai thich cho
hién twong nay, nhitng phan tich xa hon vé b
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gen di chimg minh rang c6 2 loai PCV hoan
toan khac biét, PCV loai 1 (hay con dugc biét
v6i ky hi¢u PCV1) va PCV loai 2 (hay con
duoc biét voi ky hiéu PCV2), trong d6 PCV1
khong co kha nang gay bénh, con PCV2 tham
gia vao Hoi chiing PMWS. Kha nang tuong tac
khac biét voi cac khang thé don dong ctia PCV 1
va PCV2 da chi ra sy khac biét vé tinh khang
nguyén cua ching (Allan va cs., 1998).

Hién nay c6 rat nhiéu loai vacxin di duoc
phat trién chéng lai PCV2 nhu vacxin nhugc
ddc, vacxin vo hoat (chi cé capsid), vacxin tai td
hop str dung gen ma hoda cho capsid protein nhd
vector mang, vacxin tiéu phan (Porcilis PCV)
va vacxin ARN. Nhing bang ching khoa hoc
gan day dd cho thiy ORF2 la protein c6 tinh
mién dich chu yéu (Shen va cs., 2008). Kha
nang tao dap tmg mién dich cua vacxin tiéu phan
ORF2, dugc phat trién béng hé théng biéu hién
baculovirus, chong lai PCV2 trong diéu kién
thyc dia dd dugc mo ta trong nghién ctru gan
day cua Paolo Martelli (Paolo Martelli va cs.,
2011). Két qua cho thay hé thong baculovirus
1a sy lua chon tbi uu trong ung dung san xuét
vacxin tai t6 hop phong PCV2 hién nay.

Trong nhitng nghién ctu gz‘in day, chung
toi da ung dung thanh cong hé thong biéu hién
baculovirus dé tao ra mot so protein tai to hop
quan trong ding trong chan doan va lam nguyén
liéu dé san xuat vacxin nhu protein ORF2 tai to
hop cua virus PCV2 (Pang Vi Hoang va cs.,
2016) va gan day la protein GPS5 tai to hop ciia
virus PRRS (Tran Thi Thanh Ha va cs., 2017).
Protein tai t hop bang hé thdng baculovirus
van gitt dugc cac dac tinh sinh hoc von co
(dugc nhéan dién boi khang thé tu nhién) va c6
tinh sinh mién dich cao. Trong nghién ctru nay,
chung t6i tién hanh danh gia tinh sinh mién dich
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ctia khang nguyén ORF2 tai to hop cta virus
PCV2. Nghién ciru nay c6 y nghia quan trong
va 1a co so khoa hoc dé tién toi nghién ctru phat
trién va hoan thién vacxin tai t6 hgp phong bénh
c6 lién quan dén virus PCV2 tai Viét Nam.

II. NOI DUNG VA PHUONG PHAP
NGHIEN CcUU

2.1. Ngi dung nghién ciru

2.1.1. Nghién ciru ddnh gid tinh sinh mién dich
ciia khang nguyén ORF?2 tdi to hop trén lon
2.1.2. Nghién ciru thir thach cwong doc voi
virus PCV?2 trén lon dwoc tiém khdang nguyén
ORF?2 tdi té hop

2.2. Phuwong phap nghién ciru

2.2.1. Phwong phap ELISA: st dung kit ELISA
thuong mai (PCV Kit, Shenzhen Lvshiyuan
Biotechnology Co., LTD, Trung Quoc) theo
huéng dan ciia nha san xut.

2.2.2. Phwong phap RT-PCR ban dinh lugng

(Semi-quantitative RT-PCR): theo Dang va cs.,
2009 va 2010.

2.2.3. Phwong phap thir thach cwong djc voi
PCV?2, mé khdm va thu thdp bénh pham: theo
quy trinh thuong quy cua B mon Hoa sinh
Mién dich - Vién Thu y.

2.2.4. Phwong phdp triét tich ARN: st dung
kit triét tich thwong mai, theo huéng din cia
nha san xuat.

2.2.5. Phwong phap Plaque Assay: theo quy
trinh thuong quy cia Vién Thi y Nhét Ban.

III. KET QUA VA THAO LUAN

3.1. Nghién ciru tinh sinh mién dich ciia
khing nguyén ORF2 tai t6 hop clia virus
PCV2 trén lgn

Khang nguyén ORF2 tai t6 hop dugc san
xuit bang hé thong biéu hién baculovirus la san
phém khoa hoc thudc dé tai cép Nha nudc do
B6 mon Hoa sinh Mién dich (Vién Thu y) lam
chu tri. Muyc tiéu cua nghién cuu la danh gia
tinh sinh mién dich ciia khang nguyén ORF2
tai t6 hop, thi nghiém xac dinh lidu duoc bd tri
nhu bang 1.

Bang 1. Thi nghiém xac dinh liéu cta khang nguyén ORF2 tai t6 hop

Ngay tiém Déi chirng (n = 3)

Tiém khang nguyén ORF2 tai té hop (n = 3)

Ghi chu

Khang nguyén ORF?2 tai td hop két hop bd tro Freund hoan toan

Khang nguyén ORF2 tai t6 hop két hop bé tro Freund khong

Khang nguyén ORF2 tai t& hop két hop bd tro Freund khong

Ngay 0 Tiém PBS (F‘reund’s complete adjuvant)

Lieu 104, 105, 108 va 107 pfu/ml
Ngay 7 Tiém PBS hoan toan (Freund’s incomplete adjuvant)
Ngay 21 Tiém PBS

hoan toan

Lon 21 ngay tudi khong c6 khang thé khang
virus PRRS, dich ta lon, PCV2, dugc st dung
cho nghién ctru nay. Mau huyét thanh lon duoc
thu thdp ¢ ngay 42 sau khi tiém mii khang
nguyén ORF2 tai t6 hop dau tién va ham luong
khang thé khang virus PCV2 trong huyét thanh
lon duoc dénh gia bang kit PCV ELISA thuwong
mai theo huéng dan ciia nha san xuat. Két qua
duoc trinh bay ¢ hinh 1.

Két qua ¢ hinh 1 cho thiy, ham luong khang
thé khang virus PCV2 trong huyét thanh lon &
liéu 106 va 107 pfu/ml ting manh so v&i nhém d6i
chtg tiém PBS (p< 0,05 dbi véi lidu 106 pfu/ml
va p<0,01 ddi véi lidu 107 pfu/ml). Két qua nay
cho thay, khang nguyén ORF2 tai t6 hop kich
thich tao khang thé dic hiéu khang virus PCV2
trong huyét thanh lgn thi nghiém. Nham nghién
ctru xac dinh bién dong ham luong khang thé
khang virus PCV2 trong huyét thanh lon dugc
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Hinh 1. Ham Iwong khdng thé khang virus PCV2 trong huyét thanh lon dworc tiém khang
nguyén ORF2 téi té hop & céc liéu khdc yhau tai ngay 42 sau khi tiém.
a: p<0,05 b: p< 0,01 so véi doi chirng tiém PBS

tiém khang nguyén ORF2 tai to hop theo thoi
gian, chiing toi Iya chon liéu khang nguyén tdi
uu la 107 pfu/ml (gia tri p<0,01) cho nghién
ctru tiép theo va danh gia bién dong ham luong
khang thé khang PCV2 tai cac thoi diém khac
nhau: 21, 28, 35 va 42 ngay dé lya chon thoi
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diém thir thach cudng doc phi hop. Pdi ching
duong ti€ém vacxin PCV2 thuong mai (2 mdi,
miii thir nhit cach miii tha hai 14 ngay véi lidu
sir dung theo hudng dan ciia nha san xuét). Doi
ching 4m tiém PBS. Két qua duoc trinh bay &
hinh 2.
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Hinh 2. Bién déng ham lwong khéang thé khang virus PCV2 trong huyét thanh lon dwoc
tiém khang nguyén ORF2 téi t6 hop tai 21, 28, 35 va 42 ngay sau khi tiém.
Doi chirng dwong: Vacxin PCV2 thwong mai, Déi chirng 4m: Tiém PBS

Két qua & hinh 2 cho thay, ¢ liéu 107 pfu/ml,
khang thé dic hiéu khang PCV2 bét dau xuit hién
tor ngay 21 (p<0,05) va dat dinh ¢ ngay tha 42
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(p<0,01) khi so v6i nhom tiém PBS. Khi so sanh
gilta hai nhom ti€m vacxin PCV2 thuong mai va
khang nguyén ORF2, ching t0i nhan thdy: bién
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dong ham luong khang thé khang PCV2 ¢6 ty 1&
tuong déng rat cao; cu thé: khong c6 su khac biét
duoc ghi nhan gitra nhom tiém khang nguyén ORF2
va vacxin PCV2 thuong mai tai cc thoi diém kiém
tra. Két qua cho thay khang nguyén tai to hop ORF2
cta virus PCV2 bang hé théng baculovirus ¢6 tinh
sinh mién dich cao va thoi diém 42 ngay sau khi
tiém khang nguyén ORF2 tai to hop 1a phi hop dé
tién hanh thir thach cuong doc.

3.2. Nghién ctru thir thach cwong doc véi
virus PCV2 trén lgn dugc tiém khang nguyén
ORF2 tii to hop

Nhim dénh gia kha ning bao hd ciia khang

nguyén ORF2 tai t0 hop, ching toi tién hanh thi
nghiém thir thach cuong doc tai ngay 42 sau khi tiém
khang nguyén ORF?2 tai t6 hop ctia PCV2 va vacxin
PCV2 thuong mai théng qua bién dong ham lrong
ARN cua virus PCV?2 trong hach lympho va trong
méu bang ky thuat RT-PCR ban dinh luong (Semi-
quantitative RT-PCR) theo quy trinh dugc cong bd
bai Pang Vit Hoang va cs., 2009 va 2010. Lon duoc
mod kham va thu thap mau bénh phém (mau va hach
lympho) ¢ ngay 14 sau khi thur thach cuong doc voi
PCV?2 (hinh 3) va tién hanh d4nh gia lugng ARN ctia
virus PCV2 trong mau va hach lympho bang phuong
phap Semi-quantitative RT-PCR.

Hinh 3. M6 khdm thu bénh pham sau 14 ngay céng cwong déc

Dé tién hanh phuong phap Semi-quantitative
RT-PCR, chiing t6i thiét k& mot cip moi (primer)
dac hiéu cho house keeping gene GAPDH dung

lam gen tham chiéu (reference gene).

Trinh tu primer st dung trong RT-PCR ban
dinh lugng dugc trinh bay ¢ bang 2.

Bang 2. Trinh tw primer dung trong Semi-quantitative RT-PCR

" N . Kich thwéc A 5
Tén gen Trinh tw primer san pham PCR Nguon tham khao
ORF?2 PoORF2-F: ACGTATCCAAGGAGGCGTTTC 702b béang Vi Hoang va cs.,
PoORF2-R: TCACTTAGGGTGAAGTGGGGGGT P 2016
GAPDH PoGAPDH-F: AGAAGAGCAGAGCGAGGATG 651bp Nygard va cs., 2003

PoGAPDH-R: TGTGGTCATGAGTCCTTCCA

Wang va cs., 2013
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Theo Ann-Britt Nygard va cs., viéc lua chon
gen tham chiéu dung trong nghién ctru biéu hién
gen O lon dac biét quan trong. Hién co nhiéu gen
tham chiéu dugc str dung trong nghién ctru danh
gia biéu hién gen & lon nhu Beta actin, GAPDH,
Beta-2-microglobulin, TATA binding protein,
Ribosomal protein L4..... Trong nghién ctru nay,
chiing t61 lua chon GAPDH vi da ung dung thanh
cong gen tham chiéu niy trong nhing nghién ctru
trude ddy ciing nhu tir nhiing két qua dugc cong
bd boi cac nhom nghién ciru khic (Ann-Britt
Nygard va cs., 2007; Wang va cs., 2013).

Két qua thi nghiém thtr thach cong cuong
doc cho tha‘iy, ham lugng ARN cua virus PCV2
gidm manh ca & hach lympho (hinh 4) va trong
mau (hinh 5) cia nhom lgn tiém khang nguyén
ORF2 tai t6 hop khi so sanh v&i nhom doi
chung tiém PBS. Cu thé: mirc d6 biéu hién cia
gen ORF2 ¢ hach lympho gidam manh, tir 92,88
+ 10,06 (%) 6 nhom dbi ching xudng con
66,53 + 11,59 (%) d6i véi nhom tiém khang
nguyén ORF2 tai t& hop va 57,98 + 2,96 (%)
d6i voi nhom tiém vacxin PCV2 thwong mai
(hinh 4).

M KN ORF2 Vacxin PCV2 Control

ORFZ/GADPH Expression (%)

<40ORF2

< GAPDH

Hinh 4. Mirc dé biéu hién ORF2/GAPDH (%) trong hach lympho sau 14 ngay the thdach
cwong déc. 1. Khdng nguyén ORF2 tdi té hop; 2. Vacxin PCV2 thwrong mai; 3. B6i chirng
am a: p<0,05 khi so sanh v&i nhém 1 va nhém 2

Khéng c6 su khac biét trong biéu hién gen
ORF?2 cua virus PCV2 gitta nhém tiém khang
nguyén tai to hop ORF2 va tiém vacxin thuong
mai dugc ghi nhan tai hach lympho trong nghién
ctru nay (hinh 4).

Két qua tuong tu ciing quan sat dugc trong
mau cua lon thi nghiém va duoc trinh bay
0 hinh 5, trong d6 muc do biéu hién cua gen
ORF2 trong huyét thanh lon & nhom tiém khang
nguyén ORF2 tai t6 hgp va nhom tiém vacxin
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PCV2 thuong mai, lugng ARN cua virus PCV2
giam manh khi so sanh v&i nhom dbi ching (gia
tri p<0,01).

Mot sy twong ddng cao vé kha ning bao ho
chbng lai PCV2 giita nhom tiém vacxin PCV2
thuong mai va nhom tiém khang nguyén ORF2
tai t6 hop, trong d6 khong cé su khac biét vé
mirc d6 biéu hién gen ORF2 trong huyét thanh
lon gitta 2 nhém dugce ghi nhan trong thi nghiém
nay (gia tri p>0,05). Két qua nay mot 1an nita
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M KN ORF2

Vacxin PCV2

Control

ORF2/GADPH Expression (%)

o

b

3

Hinh 5. Miec dé biéu hién ORF2/G:APDH (%) trong mau sau 14 ngay thw tI]éch cwong
déc. 1. Khang nguyén ORF2 tai té6 hop; 2. Vacxin PCV2 thwong mai; 3. Doi chiPng dm
b: p<0,01 khi so sanh véi nhdm 1 va nhém 2

khing dinh: khang nguyén ORF2 tii t6 hop
bang hé thdng biéu hién baculovirus 13 tng vién
tiém nang dé san xudt vacxin tai to hop phong
bénh c¢6 lién quan dén PCV2 & Viét Nam.

IV. KET LUAN VA KIEN NGHI
4.1. Két luén

Tir nhirng két qua thu dugc trong nghién ciru
nay, chung toi c6 thé két luan:

1. Khéng nguyén ORF2 tai to hop san xudt
bang hé thong biéu hién baculovirus c6 tinh sinh
mién dich cao.

2. Khang thé khang lai khang nguyén ORF2
tai t6 hop c6 kha ning bao ho chdng lai virus
PCV2, giam luong virus trong to chirc lympho
va trong mau cua lgn khi thir thach cuong ddc

v6oi PCV2 thuce dia (gia tri p< 0,05).

3. Khang nguyén ORF2 tai to hop bang hé

thong baculovirus hoan toan phu hop va la ing
vién tiém ning dé phat trién vacxin tai to hop
phong bénh do PCV2 gay ra tai Viét Nam.

4.2. Kién nghi

Tiép tuc nghién ctru phat trién va hoan thién
vacxin tai t6 hop ORF2 phuc vu cong tac phong,
chéng dich bénh ¢6 lién quan dén virus PCV2
tai Viét Nam.

Loi cam on: Cong trinh nay dwoc thuc hién
trong khuén khé dé tai cap Nha nuée: “Nghién
citu biéu hién protein tdi t6 hop ciia virus PCV2
dé ché tao sinh pham chan dodn va lam nguyén
liéu tién t6i san xudt vacxin” do TS. Dang Vii
Hoang lam chu tri va duwoc Bé Nong nghiép va
Phat trién Nong thon tdi tro thong qua Chirong
trinh Cong nghé Sinh hoc Nong nghiép va Thuy
san (2014-2017).
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