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TOM TAT

Két qua ctia nhimg nghién ctru gan day cho thay, protein ma héa boi khung doc mé 2 (ORF2) cua
PCV?2 1a protein ¢6 mang hoat tinh mién dich chu yéu. Ngoai ra, cic protein ORF2 tai t6 hop ciing
phan mg manh v6i huyét thanh cta lon bi nhiém PCV2, cho thay kha niang str dung ORF2 protein
tai to hop trong cic phan tmg chan doan nhu ELISA. Trong nghién ciru nay, ching toi d st dung hé
thong baculovirus nham san xuat khang nguyén ORF2 tai to hop phuc vu cong tac chan doan va lam
nguyén lidu ché tao vacxin phong bénh. Phuong phap ELISA sir dung khang nguyén ORF2 tai t hop
nham phat hién khang thé khang PCV2 trong huyét thanh lon ciing da dugc thiét lap. 286 mau huyét
thanh thyc dia dugc st dung dé thiét lap ELISA nhim phat hién khang thé khang PCV2 va dugc so
sanh v6i hai phuong phap: IPMA va kit ELISA thuong mai. Két qua thir nghiém cho thay phuong
phap ELISA sir dung khang nguyén tai to hop c6 do dic hiéu (97,16%) va do nhay (100%) 1a hoan
toan phii hgp cho cong tac chan doan huyét thanh hoc phat hién khang thé khang PCV?2 trong huyét

thanh lon va diéu tra dich t& cac bénh c6 lién quan t6i PCV?2 tai Viét Nam.
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Uses of recombinant ORF2 protein of PCV2 as antigen for ELISA to detect
specific antibodies against PCV2 in swine sera
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SUMMARY

Results of recent studies indicated that the ORF2- encoded protein of porcine circovirus type
2 carried the major immunogen. Additionally, the recombinant ORF2 protein reacted strongly
with swine serum after pig was infected with PCV2. It indicated a possibility to use the recombi-
nant ORF2 protein in the diagnostic assays such as ELISA. In this study, we have employed the
baculovirus expression system to produce recombinant ORF2 protein as antigen for serological
diagnosis and materials for vaccine production. An ELISA method using recombinant ORF2
antigen for detecting specific antibodies against PCV2 in swine sera was also established.
286 field serum samples were used to develop an ELISA to detect specific antibodies against
PCV2 and compared with IPMA and commercial ELISA kit. The tested results indicated that the
ELISA using recombinant ORF2 protein as antigen possessed a specific level reaching 97.16%
and a sensitivity of 100%. This indicates that our ELISA is suitable for serological diagnosis in
order to detect specific antibodies against PCV2 in swine sera and for epidemiological surveys
of PCV2 associated diseases.
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I. PAT VAN PE

PCV lan dau tién duge mo ta nhu mot sy tap
nhiém trén té bao PK15 (Tischer va cs., 1982)
va sau d6 duogc phan loai thudce 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 ciru chi
ra rang PCV tap nhiém tir t& bao PK15 khong
tham gia vao hoi ching PMWS (postweaning
multisystemic wasting syndrome). Tuy nhién,
nhitng nghién ctru gan day cho thiy PCV tiép
tuc dugc phat hién trong hoi chung coi coc sau
cai sira - PMWS (Allan va cs., 1998). Bé giai
thich cho hién tugng nay, nhitng phan tich xa
hon vé by gen di chimg minh rang c¢6 2 loai
PCV hoan toan khac biét, PCV loai 1 (hay con
duoc biét véi ky hi¢u PCV1) va PCV2, trong do
PCV1 khong c6 kha nang gay bénh, con PCV2
tham gia vao hoi chung PMWS. Kha nang tuong
tac khac biét voi cac khang thé don dong cia
PCV1 va PCV2 da chi ra su khéc biét vé tinh
khang nguyén cua ching (Allan va cs., 1998).
Tuy nhién, phan tmg chéo giita 2 loai khang thé
cling dugc mé ta & nhitng thuc nghiém gan day,
trong d6 khang thé khang PCV1 phan tmg voi
PCV2 & mirc d6 thap.

V& céu tric bd gen, virus PCV1 va PCV2
1a twong dong. Ca PCVI va PCV2 déu mang
2 khung doc m¢ chinh (Open Reading Frame -
ORF): ORF1 va ORF2 (Morozov va cs., 1998).
Nhiéu nghién ciru gan day chi ra raing ORF2
ctia PCV1 va PCV2 ¢6 kich thude gidng nhau
(Morozov va cs., 1998). Nawagitgul va cs da
chi ra rang ORF2 cua PCV2 mi hoa cho mot
protein cdu trac c6 kich thudc khoang 30 kDa
va tai tb hop ORF2 duoc biéu hién trén té bao
con trung c6 thé tao nén cac phan tir gidng virus
(virus like particles) (Nawagitgul va cs., 2000).
Céc protein ORF2 tai to hop ciing phan img
manh voi huyét thanh caa lon bi nhiém PCV2,
cho thay kha ning sir dung ORF2 protein tai to
hop trong cac phan tng chin doan nhu ELISA
(Nawagitgul va cs., 2002). Mot nghién ctru gan
day duoc thyc hién trén 322 mau huyét thanh

lon da cho thiy v&i do nhay 98,2% va do dic
hiéu 94,5%, khang nguyén ORF2 tii t6 hop
bang hé thdng baculovirus hoan toan phu hop
dé phat hién khang thé PCV2 bang phuong phép
ELISA (Blanchard va cs., 2003).

Nhan thte dugc tdm quan trong cua viéc
san xuat protein tai to hop str dung trong y té,
ndng nghiép, cong nghiép ché bién, bao vé moi
truong va an ninh qudc phong, Bé Khoa hoc va
Cong nghé da dua viéc “Nghién cuu xay dung
quy trinh cong nghé san xuét protein va vacxin
tai t6 hop” vao Danh muc nhiing dé tai trong
diém cap Nha nude giai doan 2011- 2015. Cho
dén nay, cac nghién ciru vé protein t6 hop tai
Viét Nam dang phat trién manh mé, tir nghién
ctru dén ung dung da dat dugc nhiéu thanh tyu.
bay duoc xem la su khoi dau tiém nang, thic
day nudc ta trén con dudng phat trién cong nghé
sinh hoc noi chung va protein tai t6 hop néi
riéng nham phat trién san pham phuc vu trong
va tién toi ngoai nudc.

Trong nghién ctru gan ddy, chung toi da ing
dung thanh c6ng hé thong biéu hién baculovirus
nham tai té hop protein ORF2 cia PCV2 phén
lap tai Viét Nam. Két qua IPMA cho théy,
protein ORF2 ciia PCV2 tai to hop bang hé
thong biéu hién baculovirus mang dic tinh sinh
hoc tu nhién. Ngoai ra, protein ORF2 ctia PCV2
tai t6 hop thu dugc tir nghién ctru nay cé thé
dugc st dung dé ché tao sinh phém chan doan
va nguyén liéu tién t6i san xudt vacxin. Chinh
vi véy, chung toi tién hanh nghién ctu dé tai
“Ung dung khang nguyén ORF2 ctia PCV2 tai
t6 hop trong ELISA chan doan phat hién khang
thé khang PCV2 trong huyét thanh lon”.

II. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

Mau huyét thanh tham chiéu: 286 mau huyét
thanh lon thuc dia dugc Trung tim Chan doan
Thé y trung wong cung cip va duoc danh gia
phat hién khang thé khang PCV2.

2.2. Phwong phap

- Chudn bi méu huyét thanh tham chiéu:
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Huyét thanh lon da dwoc danh gia phat hién
khang thé khang PCV2 bang phuong phap
IPMA sit dung té bao con trung (Pang Vil
Hoang va cs., 2016) va bang sir dung kit ELISA
thuong mai (PCV Kit, Shenzhen Lvshiyuan
Biotechnology Co., LTD, Trung Qudc) theo
huéng din ciia nha san xudt.

- Phwong phdp tinh khiét protein sit
dung kit thuong mai (His-tagged protein
PURIFICATION KIT - code 3310 cua hang
MBL, Nhat Ban) theo huéng dan ctia nha sin
Xuét.

- Phwong phdap dién di SDS-PAGE va
Western Blot dugc thuc hién theo phuong phap
cua Liu va cs., 2004.

- Phuong phdp ELISA phat hi¢n khdng thé
PCV2 st dung khang nguyén tir ché theo qui trinh

ELISA theo phuong phap cta Liu va cs, 2004.

- Phwong phdp tinh d¢ nhay va d¢ dac hiéu
theo Blanchard va cs., 2003.

* P nhay - DSn (%) = (S6 miu duong tinh
that/so mau duong tinh that cdng s6 mau am
tinh gid) x100.

* Do dic hidu - DSp (%) = (S6 mau 4m tinh
that/so mau am tinh that cong s6 mau duong
tinh gid) x100.

I1I. KET QUA VA THAO LUAN
3.1. Miu huyét thanh lgn tham chiéu
(Reference samples)

Két qua kiém tra phat hién khang thé khang
PCV2 tir 286 mau huyét thanh lon do Trung tim
Chan doan Thu y trung uwong thyc hién dugc trinh
bay ¢ bang 1.

Bang 1. Két qua kiém tra khang thé khang PCV2 trong huyét thanh lon thuwc dia

Mau huyét thanh lgn IPMA str dung té bao cén trung High FIVE Kit ELISA thwong mai
Mau dwong tinh 149 149
Mau am tinh 137 137
Téng s6 mau 286 286

Bang 1 cho thiy: Trong 286 méau kiém tra c6
149 mau duong tinh va 137 mau 4m tinh véi PCV2
bang ca hai phuong phdp IPMA va Kit ELISA
thuong mai. Két qua cho thay su tuong dong cao
gitra Kit ELISA thuong mai va phuong phap IPMA
str dung té bao con tring High FIVE duoc phat trién
trong nghién ctru trude day cua ching t6i (Pang Vil
Hoang va cs., 2016). Pong thoi, két qua nay cling
chi ra rang phuong phap IPMA sir dung té bao c6n
tring v6i baculovirus mang protein ORF2 tai to hop
14 hoan toan pht hop cho cong tac chan doan phat
hién khang thé khang PCV?2 trong huyét thanh lon
tai Viét Nam.

3.2. Kiém tra hoat tinh sinh hoc ciia protein
ORF2 ciia PCV?2 sau khi tinh sach bing kit
tinh sach thwong mai

Trong nghién ctu trudc day, chung t61 da
gin thém dudi his-tag vao protein ORF2 tai to
hop nén viéc tinh sach ORF2 tai to hop duogc
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thuc hién kit tinh sach cia hang MBL (Medical
and Biological Laboratories Co., LTD, Nhat
Ban). Céac budc tién hanh theo sy hudéng dan
ciia nha san xut (htTps:/www.mblintl.com/
products/3310)

Két qua dién di SDS-PAGE cho thiy protein
thd (chua tinh sach) xudt hién rat nhiéu bang
protein, trong d6 c6 1 bang protein ORF2 dam
khoang 30kDa (hinh 1A). Sau khi tinh sach bing
kit thwong mai, chiing t6i kiém tra hoat tinh sinh
hoc bang phuong phip Western Blot voi huyét
thanh khang PCV2 ciia lon, két qua cho thay chi
thdy xuat hién bang protein ORF2 phan tmg dic
hiéu v6i huyét thanh khang PCV2 (hinh 1B). Tir
két qua nay dua dén két luan rang protein ORF2
tai to hop cua PCV2 da dugc tinh sach tir moi
truong nudi cy va té bao con tring High FIVE
(High FIVE insect cells) bang sic ky i luc dic
hi¢u dudi His-tag.
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Té bao cdn triing High FIVE.

-+

ORF2_PCV2
~30kDa

Hinh 1A

Méi truirdmg nudi cly

ORF2_PCV2
~30kDa
ORF2_PCV2
- ~ 30 kDa
Hinh 1B

Hinh 1. Tinh sach protein ORF2 t&i té hop cta PCV2

A) Két qua kiém tra SDS-PAGE chiét thé protein; B) Két qua Western Blot véi huyét thanh lon
khang PCV?2 sau khi tinh sach bang kit thwong mai.

3.3. Thiét 1ap ELISA sir dung khang nguyén  sach thwong mai cua hing MBL, Nhat ban. Dé
ORF2 sau khi tinh sach nhim phét hién  xdc dinh ndng do khang nguyén i wu cho phan

khang thé khang PCV2

mg ELISA, chung t6i tién hanh phu dia vé6i cac

Khang nguyén sir dung dé thiét 1ap ELISA ~ ndng d khac nhau. Cu thé: 800, 400, 200, 100,
1a protein ORF2 sau khi tinh sach bang kit tinh 50 va 25 nanogram protein ORF2 sau khi tinh
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sach duoc phu 1én mdi giéng. Theo Liu va cs,
2004, dbi voi khang nguyén ORF2 ciua PCV2
dugc tai t6 hop bang hé thong baculovirus, ty
1¢ pha lodng huyét thanh t6i wu 1a 1/50 va ty 1¢
pha loang conjugate 1a 1/2500 (Liu va cs, 2004).

Clone 6

Céc miu huyét thanh lon duong chudn va am
chuan d6i v6i PCV2 tir Vién Tha y Nhét ban.
Mau huyét thanh gy t6i mién dich véi PCV2
dugc thuc hién tai BO mon Hoa sinh mién dich,
Vién Thi y. Két qua duoc trinh bay ¢ hinh 2.

Clone 7

Pdichirng
Duang chudn

HT lgrn gay tai
mién dich

Pdichirng
Am chudn

DO 400 200 100 50 25

Hinh 2. Két qua chuan dé khang nguyén ORF2 tai t6 hop dung cho ELISA
phat hién khéng thé khang PCV2 trong huyét thanh lon

Tur két qua trén, chung t6i lya chon néng do
khang nguyén tai to hop ti wu cho ELISA 13 200
nanogram/giéng (gia tri P < 0,05), huyét thanh
pha loang 1/50 va ty I¢ pha loang conjugate la
1/2500.

3.4. Panh gia d§ dac hi¢u va do nhay cuaa
phuong phap ELISA sit dung khang nguyén
tai t6 hop tw ché

286 méu huyét thanh da dugc kiém tra phat
hién khang thé khang PCV2 bang 2 phuong
phép IPMA va kit ELISA thuong mai dugc su
dung 1am tham chiéu dé danh gia d6 dic hiéu
va d6 nhay cta phuong phap ELISA sir dung
khang nguyén ORF2 ty ché. Két qua dugc trinh
bay ¢ bang 2.

Bang 2. Két qua danh gia doé dac hiéu va dé nhay cta phwong phap ELISA
str dung khang nguyén tai té hop tw ché

Mau huyét thanh Iogn

IPMA két hop kit ELISA

ELISA véi khang nguyén ORF2

thwong mai tai té hop tw ché
Mau dwong tinh 149 153
Mau am tinh 137 133
D6 déc hieu (%) 97,16 %
D6 nhay (%) 100 %
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Ket qua & bang 2 cho thay trong 286 mau
huyet thanh lon, c6 153 mau duong tinh va 133
mau am tinh voi ELISA str dung khang nguyen
tai t6 hgp ORF2. Khi so sanh voi két qua hai
phuong phap IPMA sir dung té bao c6n tring va
kit ELISA thuong mai thi ph}mng phap ELISA
su dung khang nguyén tu ché c6 do dic hicu la
97,16% (4 mau du0’ng tinh gid) va d6 nhay 1a
100%. Két qua nay cho thiy, chung ti da thiét
lap thanh cong phuong phap ELISA st dung
khang nguyén ty ché va phuong phap nay hoan
toan phu hop trong cong tac chan doan phat hién
khang thé khang PCV2 trong huyét thanh lon.

IV. KET LUAN

Thiét 1ap thanh cong phuong phap ELISA st
dung khang nguyén ORF?2 tai t6 hop cia PCV2
bang hé théng biéu hién baculovirus. Phuong
phap ELISA sir dung khang nguyén tai t6 hop
c6 do dac hiéu 97,36% va do nhay 100% la hoan
toan phu hop cho cong tic chan doan huyét
thanh hoc phat hién khang thé khang PCV2
trong huyét thanh lon.

Loi cam on: Cong trinh nay duoc thyc hién
trong khuén kho dé tai “Nghién ciru biéu hién
protein tdi t6 hop cia PCV2 dé ché tao sinh
phdm chan dodn va lam nguyén liéu tién t6i san
xudt vacxin” do Bé Nong nghiép va Phdt trién
Nong thon tai tro thong qua Chuong trinh Cong
nghé Sinh hoc Nong nghiép va Thiy san.
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