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NG DUNG HE THONG BIEU HIEN BACULOVIRUS NHAM SAN XUAT

PROTEIN ORF2 TAI TO HOP CUA VIRUS PCV2
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TOM TAT

Nhitng nghién ctru gan day cho thy protein ma hoa boi khung doc mé 2 (ORF 2) cua virus PCV2
la protein co mang hoat tinh mién dich cha yéu. Ngoai ra, cac protein ORF2 tai t6 hop ciing phan ng
manh vé6i huyét thanh cta lon bi nhidm PCV2 cho thiy kha ning sir dung ORF2 protein tai to hop
trong cac phan mg chan doan nhu ELISA hay IPMA. Trong nghién ciru niy, chung toi sir dung hé
thong biéu hién baculovirus nham tai to hop protein ORF2 ctia virus PCV2 phan ldp tai Viét Nam.
Két qua phan tg chan doan IPMA cho thay protein ORF2 cua virus PCV2 téi to hop bang hé thong
bieu hién baculovirus mang dac tinh sinh hoc tu nhién. Ngoai ra, protein ORF2 cua virus PCV2 tai

t6 hop thu duoc tir nghién ciru nay c6 thé duoc sir dung dé ché tao sinh pham chan doan va nguyén
lidu tién t6i san xuét vacxin
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Application of the baculovirus expression system to produce
recombinant ORF2 protein of PCV2
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SUMMARY

Result of the recent studies indicated that the ORF2- encoded protein of porcine circovirus
type 2 (PCV2) carried the major immunogen. Additionally, the recombinant ORF2 protein re-
acted strongly with swine serum after swine was infected with PCV2, indicating that this protein
was possible to use in diagnostic assays as ELISA or IPMA. In this study, we employed bacu-
lovirus expression system to produce recombinant ORF2 protein of PCV2 that was isolated in
Viet Nam. The result from the IPMA reaction indicated that this recombinant protein possessed
naturally biological properties. Additionally, the ORF2- encoded protein obtained from this study
can be used for producing the biological materials which can be used in diagnostics and vaccine
production.

Keywords: Porcine circovirus type 2 (PCV2), Open reading frame 2 (ORF2), Recombinant
ORF2 protein, Baculovirus

I. PAT VAN PE

Trong nhitng nim gan ddy, hé thong biéu
hién baculovirus da dugc st dung dé tai to
hop nhiéu loai protein khac nhau v6i so lugng

protein tai to hop 16n dang ké (Martijan va cs.,
2007). Kha ning bién nap vao té bao dong vat
va kha ning stra ddi hau dich ma chinh xac
dugc xem nhu nhiing ddc tinh quan trong cia
hé théng biéu hién nay (Gould, 2004). Yu-Chen
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va cong su da chi ra rang, hé thong baculovi-
rus dugc st dung nhiéu nhu cong cu hitu ich
dé “van chuyén” hay “biéu hién” vacxin (Yu-
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Chen va cs., 2008). Hé thong ndy cling da dugc
st dung nhu vector biéu hién dé ché tao vacxin
chéng lai virus SARS-CoV (Bai va cs., 2008).
Nhiing thanh cong budc dau trong viée st dung
hé¢ thong baculovirus dé ché tao vacxin tai to
hop d6i v6i cum gia cam ciing dugc ghi nhan,
trong do6 chi ra tinh wu viét vé hiéu lyc cling nhu
gia thanh vacxin ré hon. Nhiéu loai vacxin ding
cho thii y dugc san xuét trén té bao con tring
hién dang duoc ban rong rai trén thi truong, bao
gom ca vacxin tai to hop phong PCV2 thuong
pham nhu vacxin Porcilis PCV.

Vé cau trac bd gen, virus PCV1 va PCV2
la twong dong. Ca PCV1 va PCV2 déu mang
2 khung doc m¢ chinh (Open Reading Frame -
ORF): ORFI va ORF2. Nhiéu nghién ctru gin
day chi ra raing ORF2 ciia PCV1 va PCV2 cb
kich thuéc gidng nhau. Cac protein ORF2 tai
t6 hop ciing phan ung manh véi huyét thanh
cia lon bi nhiém PCV2 (Nawagitgul va cs
2000). Mot nghién ctru gz‘”m day duoc thuc hién
trén 322 mau huyét thanh lon di cho thiy voi
dd nhay 98,2% va dd diac hiéu 94.5%, khang
nguyén ORF?2 ti td hop bang hé thdng baculo-
virus hoan toan phul hop dé phat hién khang thé
PCV2 bang phuong phap ELISA (Blanchard va
cs., 2003).

Hién nay c6 rit nhiéu loai vacxin da duoc
phat trién chong lai PCV2 nhu vacxin nhuoc
ddc, vacxin vo hoat (chi c6 capsid), vacxin tai
t6 hop sir dung gen ma hoa cho protein vo nho
vector mang, vacxin tiéu phan (Porcilis PCV) va
vacxin DNA. Nhitng bang chimg khoa hoc gan
day da cho thiy ORF2 14 protein c6 tinh mién
dich chi yéu (Shen va cs. 2008). Kha ning tao
dap tmg mién dich cua vacxin tiéu phan ORF2
dugc phat trién bang hé thdng biéu hién baculo-
virus, chéng lai PCV2 trong diéu kién thuc dia
d3 duoc mo ta trong nghién ctru gin day cia
Paolo Martelli (Paolo Martelli va cs. 2011), cho
théy hé théng baculovirus 12 su lua chon t6i uu
trong img dung san xudt vacxin tai t6 hop phong
PCV2 hién nay.

Chinh vi vay, ching toi tién hanh nghién
clru “Ung dung hé thong biéu hién baculovi-
rus nhdam san xudt protein tdi t6 hop cua virus
PCV2 dé ché tao sinh pham chan dodn va lam

nguyén li¢u tién toi san xuadt vacxin”.

II. NOI DUNG VA PHUONG PHAP
NGHIEN CcUU

2.1. N§i dung nghién ciru

+ Ung fiung hé thong biéu hién baculovirus
nham tai to hgp ORF2 cta virus PCV2

+ Thiét 1ap phuong phap Immuno Peroxydase
Monolayer Assay (IPMA) trén té bao con tring
nham danh gia hoat tinh sinh hoc ciia  protein
tai t6 hgp ORF2 cuia virus PCV2.

2.2. Phwong phap nghién ciru

+ Tai t6 hop ORF2 ctia virus PCV2 sir dung
hé thong biéu hién baculovirus (Bac-to-Bac
Expression System) cua hang Invitrogen, My
theo hudng dan cua nha san xuat

+ Panh gia protein ORF2 tai to hop ciia virus
PCV?2 trén té bao con tring theo phuong phap
thuong qui ciia Vién Tha y Nhat ban va B mon
hoa sinh mién dich, Vién Tha y.

I1I. KET QUA VA THAO LUAN

3.1. Thiét ké cip mdi diic hiéu va khuéch dai
gen ORF2 cua virus PCV2 bang ky thuat RT-
PCR

Trong nghién ctru nay, dé thiét ké cip moi
dac hiéu gen ORF2 cua virus PCV2, 12 trinh tu
gen ORF2 di cong bd trén Ngan hang dit lidu
NCBI dugc su dung dé so sanh tim ra trinh ty
dic trung. Phan mém FastPCR duoc st dung dé
tinh toan cac thong so ciia mdi, cho phép xdc
dinh duoc trinh te mdi phi hop véi cac yéu cau
dat ra. Két qua ciia phan tmg RT-PCR cho thiy
xuat hién mot bang DNA khoang 700 bp trén ca
bbn dudng chay. Kich thudce nay 1a phu hop véi
kich thuéc duy kién ctia gen ORF2 theo thiét ké
khi duoc khuéch dai voi cip moi ddc hidu. San
phém PCR cua gen ORF2 thu dugc s€ dugc st
dung 1am nguyén liéu dé thuc hién cac nghién
ctru tiép theo.

Orf2-F:5’-ACGTATCCAAGGAG-
GCGTTTC-3°

Orf2-R:5’-TCACTTAGGGTGAA-
GTGGGGGGT-3’
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=700 bp

Hinh 1. Phé dién di san pham
phan &rng RT-PCR.
M, thang DNA chudn; giéng 1-4: san pham
RT-PCR tir khuén mRNA madu

3.2. Tao dong gen ORF2 cia virus PCV2
trong vector tach dong pFastBac/NT TOPO

Vector pFastBac/NT Topo la vector tach
dong hiéu qua dé tao cdu trac tai t6 hop, sau
d6 duoc bién nap vao E.coli DH10Bac tao Bac-
mid ti t6 hop. San pham sau d6 duoc bién nap
vao chung E.coli MJ109 kha bién bang phuong
phap sbc nhiét va duoc sang loc budc dau trén
mdi truong LB ¢6 bd sung khang sinh ampicil-
lin ndng d¢ 100ug/ml. Trong nghién ctru nay,
7 khuan lac ngdu nhién da dwoc lya chon dé
kiém tra kha niang mang vector pFB_ORF2 tai
t6 hop (hinh 2).

Pé kiém tra xem plasmid thu duoc c6 mang
gen ORF2 va doan gen ORF2 c6 géin vao vector
dung chiéu hay khong, trudc tién ching toi tién
hanh phan tng PCR st dung plasmid thu dugc
lam khuon v6i mdi xudi bat cip dic hidu véi
vector va moi ngugc dac hiéu gen ORF2. Két
qué cho thy xuit hién bang DNA c6 kich thudc
khoang 700 bp (giéng 1-7) tring véi kich thude
ctia doan gen ORF2 dugc gin vao vector (hinh
3A). Két qua nay cho thay rang plasmid tir 7
dong lya chon déu mang gen ORF2. D¢ khang
dinh chic chan thém, plasmid tir 2 dong (2 va 3)
dugc xir Iy dong thoi voi hai enzyme cét han ché
EcoRI va HindIII. Enzyme EcoRI cé diém cit

16

Hinh 2. Bay khuén lac ngdu nhién da
dwoc Iwa chon dé kiém tra kha ndng
mang vector pFB_ORF2 tdi t6 hop

nam & vi tri 307 ctia gen ORF2, enzyme HindIII
c6 vi tri cdt nim & vi tri 27 tinh tir vi tri ddu mé
vong cua vector pFastBac/NT Topo. Do vy, néu
doan gen ORF2 dugc gan vao vector pFastBac/
NT Topo thi khi cit s& tao ra mot doan DNA ¢6
kich thuéc khoang 422 bp va bang DNA plas-
mid tuong tmg (khoang 5,1 kb). Két qua ¢ hinh
3B cho théy, ca hai dong dugc chon lya dé kiém
tra déu xuat hién hai bang véi kich thudc nhu
dy kién (hinh 3B). Piéu nay ching minh ring,
plasmid thu dugc mang gen ORF2 va doan gen
ORF2 gin vao vector diing chiéu.

=5 kb

=400 bp

Hinh 3. A. Phé dién di sén phdm PCR st dung
moi dic hiéu gen ORF2 trén khuén plasmid tir
cdc khuan lac Iwa chon. M: thanh DNA chuan, cdc
giéng 1 —7, san pham PCR tir 7 khuén plasmid twong
trng véi 7 dong lwa chon. B. Phé dién di sén pham
cat plasmid bang enzyme han ché. M: thang DNA
chuan
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Doan gen ORF2 tir dong lua chon (dong 2)
dugc str dung dé xac dinh trinh tu nucleotide.
Trinh ty gen va khung doc ctia doan gen ORF2
da duoc tach dong dugc thé hién trén hinh 4.
Két qua cho thdy trinh ty doan gen ORF2 gdm
702 nucleotide ma hoéa cho 233 amino acid va
mot ma két thuc. Két qua kiém tra khung doc

cho thiy doan gen thu dugc c¢6 khung doc mé
tir ma dau (md ATG) nam & vector pFastBac/NT
Topo va mi cudi (TGA) nim & gen ORF2. Két
qua nay rat quan trong, khang dinh duoc rang
gen ORF2 da dugc dua vao vector pFastBac/NT
topo thanh céng va xac dinh duoc khung doc
mo ndi giira vector va gen dich.

5'3 Frame 1
atgtoctggttotcatcatcatcatcatcatggtagecagoggogaaaacctgtattrteag
e Y R - o I e e I i ol e e
tcococttacgtatoccaaggaggogt ttocogocagacgaejacacogoococogoagocatott
e i odE CHaZPE R BOAE: - B OGR CE B CGE E: PGB S E-EL
ggccagatcococtoogoogocgoccotgget egtocacoocogocacegttacogotggaga
[ T O TN 1 1 e I AR g ) R R R - ) e R I
aggaaaaatggcatcttocaacaccogoctctoccgoacct toggatatactgtgaagaas
) R R - (Tt el SR e~ R el T - i I B i
aCccacagtcagaacgocotoctgggoggtggacatgatgagatttaatattaacgattto
T ST W iR ST 5 M e R M MSE R T GEEDFE
cttoooccaggagggggotocaaacoocctcactgtgocctttgaatactacagaataaga
I SO LA R - T L A S AR e R i i
maggttaaggttgaattoctggoocotgotoococcaa tocacCccagggt gaceaggggagt tgga
|- e e el ISR R T R B e B T R L R i | [P TH T
tccactgotgttattoctagatgataactttgtaccaaaggocacagoocctgacttatgat
e R T R P S T R T TR T o L] ol ) B [l i T |
ccctatgtaaactactocotoccogocataccataacocagooccttoctoctaccactococogg
EE LT e R S SR - e e I R L e R R e
tactttaccoocaaacctgttottgattccactattgattacttoccaaccaaataacaaa
o R iR e IR S T B e 1 Rt s R A [ R D S S o [
aggaatcagoctttggotgaggotacaaacctoctgoaaatgtggaccacgtaggoct cggo
| T e N g ol ) T R T s o T e T A R e e
actgogttogaaaacagtatatacgaccaggactacaatatococgtgtaaccatgtatgta
T o IR S B, SR e i N SR TR WL M, B R
caattcagagaatttaatcttaaagacccoceocacttocacococtaagtga
0 R OE GRS T IR G ks H R T S

Hinh 4. Trinh tw gen va khung doc cua gen ORF2 dworc tach dong

Trinh tg doan gen ORF2 dugc st dung dé
blast 1én Ngan hang dir liéu NCBL Két qua
duoc thé hién trén hinh 5 va cho thiy doan gen
ORF2 dugc tach dong trong nghién ctru nay co
d6 twong déng 99% so voi gen ORF2 cua virus

PCV2 dong phan lap cua NAVETCO. Khi so
sanh trinh ty, ching toi nhan thdy gen ORF2
dugc tach dong co su sai khac chi 1 nucleotide
so véi dong da duge cong bd boi NAVETCO.
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Description

Porcine 2 isolale NAVET vietnam3, complete genome

Porcine circovirus 2 isolate HUN-11, complete genome

Porcine isolate PCV21zn-218-13, complete genome

Porcine circovirus-2 isolate PCV21zn-88-13, complete genome

Porcine circovirus 2 isolate Han6-12, complete genome

Porcine circovirus 2 isolate P477LG, complete genome

Porcine circovirus 2 strain 10QH. complete genome

Borcine circovirus 2 strain 10GX, complete genome

Porcine circovirus 2 isolate NBiao10 capsid protein gene, complete cds
Porcine circovirus 2 isolate PCV-Y20, complete genome

Porcine circovirus 2 isolate P739NH. complete genome

Porcine circovirus 2 strain 10AH. complete genome

Porcine circovirus 2 isolate INDOND1-P00S-10-01. complete genome

Porcine circovirus 2 isolate PO02NH, complete genome

Porcine circovirus 2 isolate P485YH, complete genome

Porcine circovirus 2 isolate TNS-3, complete genome

H O E IO E I E D E S E D E O E S E

Porcine circovirus 2 isolate HB1-4. complete genome

Max Total Query E
score score cover value

Ident = Accession
1297 1297 100% 00 100% JXG06730.1
1297 1297 100% 00 100% HM776443.1
1291 1291 100% 00 99% KJ729074.1
1291 1291 100% 00 99% KJ729072.1
1291 1291 100% 00 99% JO181588.1
1286 1286 100% 00 99% Jx099781.1
1286 1286 100% 00 99% HQ395058.1
1286 1286 100% 0.0 99% HQ395056.1
1286 1286 100% 0.0 99% JN4110951
1280 1280 100% 00 99% KC5150121
1280 1280 100% 0.0 99% JX099784.1
1280 1280 100% 0.0 99% HQ395049.1

1280 1280 100% 0.0 99% EU302139.1

1275 1275 100% 00 99% Jx0997851
1275 1275 100% 00 99% Jx0997821
1275 1275 100% 00 99% JO1816071

1275 12715 100% 0.0 99% JO1815671

Hinh 5. Két qua so sanh trinh tw gen va nhan dién loai str dung céng cu Blast
gitra trinh tw gen ORF2 va ngdn hang NCBI

3.3. Tao baculovirus tai t6 hop sir dung té bao
con trung

Hinh 6. Hinh anh khuén lac trén moi
trirong chon loc chira khéng sinh va chat
chi thi Bluo-gal va cdc khuan lac nay c6
thé la cdc dong chira bacmid téi té hop

Vector pFB_ORF2 dugc bién nap vao ching
vi khuan E.coli DH10Bac bang phuong phap
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soc nhiét. Trong vi khuin E.coli DH10Bac c6
chura bacmid va mét plasmid tro giap. Khi vec-
tor pFB_ORF2 dugc dua vao E.coli DH10Bac
s& xay ra hién tugng bat cip va trao d6i chéo
gitta pFB_ORF2 va bacmid tai hai vi tri Tn7L
va Tn7R dé tao thanh thé bacmid tai t6 hop. Két
qua bién nap cho thdy xuét hién 7 khudn lac
trang trén moi truong chon loc. Cac khuan lac
nay c6 thé 1a cac dong chira bacmid tai t& hop
(hinh 6).

Dé kiém tra, ching t6i da tién hanh nubi ciy
7 khuén lac nay trong méi truong 1ong c6 bd
sung khang sinh nhu trén moi truong thach dia
va tach bacmid. Bacmid thu dugc duoc st dung
lam khuén dé thuc hién phan tng PCR véi cip
moi dic hiéu gen ORF2. Két qua duogc thé hién
trén hinh 7. Két qua cho thay ca 7 dong lwa chon
déu xuét hién bang DNA véi kich thudc mong
doi ctia gen ORF2. Tir cac két qua thu duoc,
chung t6i két luan rang da tao dugc 7 dong
mang bacmid tai to hop.
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2 3 4 5 6 7

Hinh 7. Phé dién di san pham PCR.
M, thang DNA chuan; 1-7, san pham PCR su dung bacmid tir 7 dong khuan lac trang

Dé tao baculovirus tai t6 hop, 7 dong bacmid & bao con trung. Két qua dugc thé hién trén
tai to hop dugc st dung d€ chuyén nap vao  hinh 8.

Clone 1 ‘
Clone 4
Clone 7 ‘

Hinh 8. Hinh &nh té bao cén trung SF201AE sau gay nhiém béi bacmid va
nuéi & 27°C trong 72 gio»

Clone 6

Control 2

Két qua cho thdy xuét hién cic bénh tich &  mid tai t6 hop (control 1 va 2) phat trién binh
bao (CPE) sau 72 gid nudi cdy dbi véi cac mau  thudng va hoan toan khong thiy xuét hién CPE.
dugc giy nhidm béi bacmid tai t6 hop (clone Két qua nay cho thiy di tai t6 hop thanh cong
1-7). Méu dbi chiing khong gy nhiém voi bac-  baculovirus mang gen ORF2 vao té bao con tring.
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34. Klem tra hoat tinh sinh hoc cua protein
tai to ho’p bang phwong phap IPMA trén té
bao con trung

Dé kiém tra hoat tinh sinh hoc ctia protein

ORF2 tai t6 hop, chung t6i 1an dau tién thiét lap
phuong phap IPMA st dung té bao con tring
dong High FIVE (TN5) nham phat hién sy ¢
mat cia protein ORF2 tai td hop tai Viét Nam.

Hinh 9. Két qua IPMA st dung té bao cén trung High FIVE gay nhiém véi
baculovirus tdi té hop

A. Déi ching am (khong sir dung huyét thanh lon); B. Déi chimg dwong (sir dung khdng thé
thwong mai khang PCV2); C. Doi chitng am (sw dung huyet thanh am tinh voi PCV2); D. Huyét

thanh gdy t6i mién dich véi virus PCV?2

Quy trinh thiét 1ap phan (mg IPMA dugc
thue hién theo cac budc tom tat nhu sau:

Buwéc 1: Chuan bi té bao gay nhiém virus va
¢0 dinh té bao

Té bao con trung TN5 c6 mat do 2x10° té
bao/ml da giy nhiém virus Baculovirus mang
protein ORF2 t4i t6 hop cua virus PCV2 duoc
nudi cdy trén dia 96 giéng trong 24-48 gio, sau
d6 ¢d dinh té bao bang formaldehyde va NP40
(Sigma).

Buée 2: Khang thé 1

Huyét thanh st dung dé phat hién khang
nguyén la khang thé da dong khang dic hiéu
PCV2 (Cat No: PAB-PCV2; vmrd) dugc pha
loang ¢ 1/400 va u & 37°C trong 30 phtt, sau d6
rira dia 3 1an bang dung dich PBS 0.5% tween 80.

Buée 3: Khang thé cong hop (Anti pig IgG
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Peroxidase antibody produced in Rabbit (Cat
No: 5670; Sigma)

Pha lodng conjugate & 1/1600, tiép tuc 1 dia
& 37°C trong 30 phut va ria dia nhu trén.

Buwéce 4: Co chit

Co chit sir dung trong phan tmng 1a 3-Ami-
no-9-ethylcarbazole (Cat No:A6926; Sigma)
pha lodng theo huéng dan cia nha cung cap. U
dia ¢ 37°C trong 30 phut.

Buwdc 5: Dung phan ting

Dimng phan tmg bang cach thém PBS hoic
H20.

Buéc 6: Doc két qua

Duong tinh: Té bao hodc dam té bao co cum
va bat mau d6 dam trong nguyén sinh chat.

Am tinh: Té bao bat mau hdng nhat déng déu.



KHOA HOC KY THUAT THU Y TAP XXIII SO 2 - 2016

Uu diém ciia dong té bao nay 1a kha ning
biéu hién protein tai to hop gap 10 1an so véi cac
dong té bao con tring thong dung khac nhu SF9
hay SF201AE. Hon nita, té bao High FIVE nudi
céy khong can bd sung huyét thanh, rit phu hop
dé thiét lap phuong phap IPMA phat hién pro-
tein tai to hop bang hé thong baculovirus. Két
qua dugc trinh bay ¢ hinh 9.

Két qua cho thiy & giéng d6i chimg am
(khong bo sung huyét thanh lgn), tham té bao
khong bit mau khi nhudém, nguoc lai ¢ giéng
d6i chtng duong str dung khang thé thuong mai
khang PCV2 (PAB-PCV2 cua hang VMRD,
M¥) ctia lon xuat hién nhiéu té bao bit mau
do dam trong nguyén sinh chat. Tuong tu, ddi
v6i giéng sir dung huyét thanh lon &m tinh vai
PCV2 khi nhu¢m tham té bao cing khong bat
mau, nhung & gleng sir dung huyét thanh gay t01
mién dich véi virus PCV2 thi nguoc lai, cac té
bao bat mau nau d6 trong nguyén sinh chat khi
nhudém, chimg t6 rang protein ORF2 tai t6 hop
phan tng manh va dugc nhan di¢n bdi khang
thé ty nhién khang virus PCV2. Diéu nay chi
ra rang, protein ORF2 tai to hop bang hé théng
biéu hién baculovirus mang ddc tinh sinh hoc
tu nhién.

IV. KET LUAN

Tai to hop thanh cong protein ORF2 ciia vi-
rus PCV2 trén té bao con tring bang hé thong
biéu hién baculovirus. Protein ORF2 tai to hop
¢6 hoat tinh sinh hoc tu nhién.

Loi cam on

Tac gia xin chdn thanh cam on PGS.TS
Nguyén Viét Khong, nguyén Truwong bd mon
Héa sinh Mién dich, Vién Thii y dd cung cdp
chung PCV2.
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