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Porcine reproductive and respiratory syndrome (PRRS) virus is the etiological agent of diseases charac-
terized by reproductive losses in sows and respiratory disorders in piglets. The PRRS virus is a small
enveloped virus containing a positive-sense, single-stranded RNA genome. In the present study, ORF6
gene of Korean PRRS virus isolate, CNV, was cloned and expressed in baculovirus expression system. The
ORF6 gene and expressed protein in the recombinant virus were confirmed by PCR/indirect fluorescence
antibody (IFA) test and Western blotting, respectively. The recombinant protein with a molecular weight of
approximately 24KDa was confirmed by Western blotting using His6 and PRRS virus-specific antiserum.
Expressed ORF6 protein was applied for IFA to detect antibody against PRRS virus using field porcine
sera. However, the sensitivity and specificity of developed IFA using expressed ORF6 protein were con-
siderably low compared to those of commercial ELISA kit. This results suggest that IFA using expressed
ORF6 protein could not be used as a diagnostic test for PRRS virus infection without further improvements.
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sense RNA F-3X}2 7FA| 2 tH(Cavanagh, 1997).
PRRS Blo|H A 2] 8- Z= 87} 2] open reading frames
(ORFla, ORF1b 18]35 ORFs2-7) 0.8 LA %] vlo]
HAL] fx Wl B FRTHA S encodedt Ho2 o
A QltH(Bautista 5, 1998; Dea 5, 2000; Snijder2}
Meulenberg, 1998). <, ORFla®l ORF1b: ZH §4
Ao} 75% =S AA|shy vtolz{A EAo] Hadh
RNA-dependent RNA polymerase2- encodedl ORF2
2E ORF77HE Hlolglae] 72 7ol whijae
encode $HcH(Dea %, 2000; Snijder2} Meulenberg, 1998).
TR F 3709] 8 GE.S 27 ORFS, 6 1
2z 7o oA Zkzr wrEolXict mukat HApEof
U FREWA Fo shtel M TS ORF6 %14}
o oJsto} encode]= H|FTH AR BEAFS 18-
19kDao|th M T2 ofn| 7] Zohi 9oz AgA
o] Wi gt ofm|iito R RO Qo] o]Eo) T
ghof] AHshed F43% 98-S st AoR e F o
™, gkl vloj A ¢} Hro R YiHo] w2y
o] qlof o]Fo] mutolA F¥ TR GP59}
heterodimerZ2 +4]8t11 PRRS B}o|2 A 2] assem-bly
9} buddingo] FR% g sl= Ao 2y}
(Dea -5, 2000).

PRRS sfole|2e] @HsHY Ao BAFoHA
3(Yoon 5, 1994; Wensvoort 5, 1991), 78 338}
H(Indirect immunofluorescence antibody test; IFA)
(Yoon %, 1992) 4 9§ A H(Enzyme-linked imm-
unoabsorbrnt assay; ELISA) (Sorensen %, 1998; Albi-
na %, 1992; Houben %, 1995) 5-0] H1Eo] glon,
o] ¥ IFAQ} ELISAY{o] da] AMS-E]aL 9t} =hfjo
A= IFARo] 2 o] &E|flon} o= 83t
°] Sli= ELISA kit7} 421 %o PRRS o] A 9] 4]
el de] AHgE Qlok A88kE51 9l ELISA
kite thgo) ARE Aol A 4 glod 9=
9 Bol o] w2 Aol gloyt 7tAo] vt S
7R ok Bhdo] IFAYH-2 AEA Yol AAA
o2 Aztsto] AL 4= glont A ghE| W &
AES 7HA L ot

£ A7 A= PRRS HRolgjA Q] by fx
A} Fo)A 71 conservedtttal el ORF6 -4}
£ baculovirus expression system2 ¢]-&-3}o] L& A7)
3, @@ Thiigo] PRRS vlolza0] Bty Ao
Holl 289 = Ql=7HE FRlIskaat slgich

ME oy

Htol 2| A HHY 3L RNA =2

AR A 7] 387155 7HPorcine reproductive respi-
ratory syndrome: PRRS) #}o] 8] CNVE= 484 1
HEFEUStE oIhe R Zgtol Yol A
A 522 MA104 A|2239)) A] Kim 5(1993)2] 2
wof olate] ZHAZT. HAANAEZIEFE v
ojzg}A 7o 9t Az ANE Folg ), QI-
Aamp® viral RNA minj kit (Qiagen)Z A}g-3lo] A2
AROl Ao weh Y ASHORRH Hiojy A
RNAE #&3l9om &3 RNA+ DEPC (diethyl
pyrocarbonate) A2} H FF=o] §afzte] -20°Cofl B
HatA Adol AHgsEIT

ORF6 QI 229 X RT-PCR

PRRS Hlo]2]2 ORF6 HA| §84-5 22937 9
3Fo] ORF6 -F-A=pef| Eo]& Q] primerE GenBank 2
H7IMEE 7122 5to] AIFE2EIH2](Underline)
2 27sto] AAsEg o0 forward primer (5-GATG-
GATCCGTCATGGGAGGCCTAGATAA-3")2} reve-
rse primer (5-AGCAAGCTTCCCGCCATACTTG-AC-
GAGGTT-3)& ARE3lo] RT-PCRE g3 Zo] ¢
k3t &, &4 #el§t RNA template Sulof 10pM
reverse primer 1ul, 10pM foward primer 1ul, DEPC #|
28 254 3ul, 2832 100mM DTT 2ulE ¥ol 70°C
o A SE7 BFeAIZ] &, RT-&GO Master-mix(Q-
biogene) SulE A 7}5}o] 42°Coll A 608 18|31 70°C
oAl 1587 W-3-A1# cDNAE EAstATH F4dd
¢DNA template 5ulofl 10x Ex Taq buffer 4ul, Tag DNA
polymerase (5U/ul, Takara) 1ul, forward primer (10pM/
ply tul, reverse primer (10 pM/ul) 1pl, 2.5mM dNTP 4ud
2T FRS 240F Yol WA WSEF 40T A
AFEZ7|(Biometra®) S ARg-5}1] 94°CofA] 487} pre-
PCR3}GT) ©]o) 94°CollA 18, 58°Co) A 18, 72°C9))
Al 1B 3027 3038]9] cycle® £E£31a1 72°CoA 58
7t post-PCRE AA3HGTE WHSAME-2 1% agarose
gel Aojl A A7) 9%3t 5 ethidium bromide 2 J443}
of $AA 2718 FAsh-

RT-PCRE % Z % ORF6 amplicong primer
sequence®]] H9 = AFrEA BamHIF HindllIE
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o|&3sle] A2 F 1% agarose gelol] A7) 453 Gel
extraction kit (Qiagen)E ARE35to] A|ZALS] &4fof wh
o BAFAL o2 SAF ARAAZ HelH trans-
fer vector pBlueBac4.5/V5-His TOPO vector® (Invi-
trogen)©l T4 DNA ligaseE AR&3}o] 16°Coj A 12A]7¢
9 ligationd}tt. o] ligation mixtureE E. coli
DH50 competent cellof] A|ZAL2] &2lo] ulet &4 &
sket 5 A AHBIE E. coli HFH-S Aegufz el
ampicillin (50pug/mi)2- 3+43}= LB plateof] Z='&3}
37°CollA 16A17F ¢ v Fakiet. A4t fetemr

O

o 9ARPOR s FEAS Ui Azt )
& 5ml9] LB brotho]l HZ3stal 37°Col A 220rpm & &2
16417F 21 okl Ohg 2R RRE AR 9
3}o alkaline lysist] ©. 2 plasmid& H-2|3}2 30ul2]
TE buffer (pH 8.0)°f @EF3} it} 25t plasmid DNA
L AFtE A BamHIT}F Hind IS 7V5+0] 37°Co) A 14]
7t Adslo] 1.0% agarose gelof A A7) 4 -53+o] ORF6
$AR7E AFE A 15k

I = gt baculovirus gji=t

ORF6 §-AA7F A2 = baculovirus transfer vector
pBlueBac 4.5-ORF6(PRRSV)+=Bac-N-blue transfection
kit®(Invitrogen) S A+235lo] Bac-N-blue wild type
DNA2} 3| A|zALe] &4lof ule} Sf9 A& cotrans-
© o plaquet 2.2 A|Z ¢} baculovirusE <
4 pejeldnh w4 1Y Azl At SO A
Lol TAAIA 27ColA SUZE st AR vk
SO 2 HE DNAE F£35to] PCR¥M 2.2 ORF6 §#4=
o) g S d wild type Blo]229] Q] oRE
2HI8HoI]. ORF6 427t A 2ghe Ao= 2l
AL Sf9 Az 7“’“174 a971el x2S baculo-
virus stock2 TFSo] dH = —20°Cof] Rl dH =

4°Cof| Bt A¥ 1 AHg-3H .

fectiond}$] ©.

Plaque {1 .2 ¢4 HEE3t 2% baculovirus 2]
ORF6 T} Mg o Hiz 71738 5H4] ¥ (Indirect fluo-
rescence antibody test: IFA)T} Western blotting' 0.2
spels} g

IFA= SI9 A7) ufjokE 96-well plateo]] A=3+ ut
ol AE AEslel 72417 vljokst & 80% acetone &
2 1RSI 13 A Hisoo] SolHel Az

A|(Bethyl Laboratories Inc.)E 1:1,0002.2 3]4]3}o
50ul gol 37°Coll A 1A Bhgshqich 23 A=
FITC-conjugated goat anti-rabbit IgG (KPL)E 1:1002
2 3jajsto] soul4 A7Fske] 1417E Sk kg A7) 7,
34| gos &gl o e = gabslgich
Western blotting -2~ Towbin 52| 815(1985)¢f w}
g o3t o] £kt &, AT HiolHAE 4
#3l0] AT NS £
Fom vhole A HESA S SO AES YA B
gt & cell pelletE 7‘?:‘_4,]- GRS 3§ HE2 5131

g Fahoih sample buffer (Nupage®

LDS sample buffer) 2 1:52] 8] &2 4o} 100°Col|A 5
7} 22o] denaturationA| T} 015 12% bis-tris gel©]]
A 200Vl A 1A7EESF A7l AT B
transfer buffer2 33X AL filter paper?} nitrocell-
ulose membrane (MEN™ Life Science) Alolof gel&
o] semi trans-blot module (Invitrogen)S AH-8-81od
30VollA 6087F HojAl# ). Nirocellulose membrane
& 5% skim-milk/tris buffered saline (10mM Tris-HCl,
150mM NaCl, 1% Twee-20, pH 7.5 : TBS-T)o| A 3%
g} =0} blocking A|Zl ¥ TBS-TZ 1587+ A &
SdA 33 A AlH 3 membranes AT
272 et 21zke] Ao whe} His,% PRRSV o]
A2 217 1:1,0003} 1:5000.2 345t0] 14]7F 30
B oEob ALoja &5 WAl th TBS-TE 15
2R 33 Aot o] % 2+ A= alkaline

phosphatase-conjugated goat anti-rabbit Ig(G+M)

o] cell lysate&

(KPL) %= alkaline phosphatase-conjugated goat anti-
swine IgG (KPL)Z Z}z} 1:2,0002.2 3|4 sto] 1A17F
WhgAl7l ) 33) A Hsteich SR BCIPNBT
stock solution (Boehringer Mannheim) 200ul-& alka-
line phosphatase buffer (0.1M Tris-HCI, pH9.5, 0.1M
NaCl, SmM MgCL) 10mio] 4o} Watg #Hast 5 2

F4E A7 W& SEAIA
9ol CHMO| AT AR Y

HHH ¥ ORF6 tHe 2 9] PRRS Hhol &2 Zithe] glof
A Bg 7HeAE A flste] A 483} =1

9l PRRSV ELISA kit (HerdChek* PRRS 2XR:
PRRSV antibody test kit, IDEXX Laboratories Inc)E
ARg3tel Zk2F PRRS b4 9 o402 elel 207)
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PRRS H}o|2]A ORF6 $ARE A=Yslr] Yslol
CNV Z2HE] RNAS 2&3ta] ORF6 zm Eo
primer 2 RT-PCRE A AI3le] A 7| dF3 A,
542bpo] SFst= SHAF FEAES QI z’\_ gl
t}. %} baculovirus transfer vector® o|-g§3}o] &4
A E. coli=2¥] plasmid DNAZ &350 A|gta
29 BamHIZ} HindlllZ A28t A7) G538 23,
AF3E ORF6 §-47 27]0) 8 Fat 542bpoll A A
AL AstdHo] FHich

ORF6 R Xt &ot

A %3 baculovirus7} ZHE SO A Z2HE DNA
£ #%3}o] PRRS vto|& A ORF6 |42 E9
primer®} baculovirus polyhedrin £©] primer= Z+zt
PCR%} 3 7] %53 2}, 542bp2}t 1,080bpo] 3%

M 1 2

> 1,080bp

542bp

Fig. 1. Confirmation of ORF6 recombinant baculovirus by PCR.
JORF6 recombinant baculovirus was confirmed by PCR
using ORF6-specific (lane 1) and baculovirus-specific
(lane 2) primers. Lane M: 1Kb ladder marker].

A= lrhFig. 1.

o8 44 B3} recombinant baculovirus

3} Eo| amplicono] 2

Plaque™

o) 4| ORF6 §AA7} W@ e gHelstr] $stol
IFAS AAgH

Ax, = S9 Ao Mgk ko 1}

Fig. 2. Cytopathic effects and immunofluorescences of SF9 cells
infected with ORF6 recombinant virus ( X 200) [ORF6 re-
combinant virus infected $f9 cells (B) were growthinhi-
bited and enlarged compared to those of mock-infected
(A) SF9 cells. Mock-infected (C) and ORF6 recombinant
virus infected (D) Sf9 cells were immunostained with
rabbit Hisg-specific antiserum].

Fig. 3. Analysis of expressed ORF6 gene by Western blotting [S{9
cells were infected with mock (lane 1) and ORF6 recom-
binant virus (lane 2), respectively. The cell lysates were
sub-jected to Western blotting at 72 hr after infection using
rab-bit Hisg-specific (A) and porcine PRRSV-specific (B)
anti-sernm, respectively. M: Molecular weight marker].
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EPH 9hH  mock-infected Sf9 Ao M= o w3t WY
= e A] e teh(Fig. 2).

Recombinant B}o] 2] A 2] ORF6 THal 2 W3 91
A4S gl E43817] $3te] Western blotting2 A
gk A}, Hiseo| Sol=Ql A1 Aol 24kDa 27
o A Eo] wi=7} gholg]gjon) Hx] PRRS Hio]z]
FAEHL AJL3F Ao 7he 7|0 A uloksl
band7} 21 = S th(Fig. 3).
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119 2] PRRS vol2)2 Zigko]| 3)
8 Hs e 2N Slstel @4 A8 st
LISA kit2 A}&3}o] z+z} PRRS
I =A] EAE 20708 o]-&3te] IF
Table 13+ ZFc}h ELISA <F égi

4 2 1677} ORF6 Bt

o143 IFARjol A opg o2 thehiton 4719 B3
SAL 2 YeRtt) dhdo ELISA 2402 golg
20709 2] A = 5/ute] 8402 e o 15
Mol BYe o= vheht AHgEHE T 9l ELISA
kitE 7}& 02 & g ORF6 W3 thilzS o] 25} [FA
Hol FHAE WAL 51.6%0100

o] AL 55.6% % ElytT).
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AT ofst Bole BE Jrojs) Bopol M G4
7o) W we vholeiAg) 4R pro-
karyotic ¥ eukaryotic expression systemofj A 2 =] 77
ol5 9] Bro] Fsiglon], AT chwo] gk
9 ofgerko 2 el A8 qlrkPerrin 5, 2007;
Kamata %, 2005; Stewart 5, 2007). @] F)x]44217]
35 7|5 $wH(porcine reproductive respiratory syndro-

Table 1. Results of 40 field serum samples examined by IFA
and commercial PRRSV antibody test kit (HerdChek*

PRRS 2XR)
IFA
Positive Negative Total
HerdChek* Positive 16 4 20
PRRS 2XR* Negative 15 5 20
Total 31 9 40

“HerdChek* PRRS 2XR: PRRSV antibudy test kit IDEXX Laboratories
Inc.)

me)& A AAHCZ g ARIolA 7% %ﬁd A
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F 9T ST o, B AT A 2
5|7 gl
QAT A FLfell 4 2] PRRS vlol i CNV

=2 0]83}9] unglycosylated membrane TH &S en-
codedl= ORF6 9 A= baculovirus expression system
o oweE e o|§ake] PRRS
Q1 ekl o] g3k A7E &

3yt ).
222> 233} 2|23 baculovirus7} ORF6 il 22
W 5)=X]

elstr] 918k IFAE AR 23, Hisg
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FES TEEY 4 qUglen, PRRSVO

02 Hk2-A)7] HlEo X Hiseo
(g A1 A Reks oRslAT FE Y

e
2] ¢ro} ORF6 Thaizlo] HArA o7 Hl—@ﬂﬁ_ g
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20KDao| A band7} 2% Qi) Kreutz®} Mengeling
(1997)-& baculoviruso| A} ‘H#A]Z] PRRSV VR2332
Z290] ORF6 @zl o] =7]7} 21KDa& Hils}$ o
Dea 5-(2000)-2 ORF6 3+ # A7} encodedl= M tHei Al
o] 37|17} 18~19KDag} R alstgich £ oilof A=
pBlueBac4.5/V5-His TOPO vectorE transfer vector=
AP A, wrEth g o] 7R A7) Wk 679
histidineS 2Z£3}Fsto] 200 7] ofn|mito] 27t= o
}dQL—_ 2L -73461 q Hiség} PRRSVoﬂ g.o]xj‘ﬂ z’%L
A oI FEA 02 vhehbs 24KDa 27]9) g
Zo] ORF6 WAz A=t [FAQL Western
blottingof| 4] Hisg®} PRRSVO) E0|A Q] A2 vk-g-
& A7S © PRRSVO] Solzlel sjx) @yl uc}
= Hisgol] 50]22 A 2ke] nkgof A o 7t vt
& Uehd 22 PRRSVO] Eo]& 3l Hi#] @39 7
S 2z 0. 2 Qlste] Hejo] F4dE A0 HiseOl
Solx2l A= adjuvantE ARgSte] APACR Y
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A7) 5L stol Wedo] FAH Ao A

cell lysate & &
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