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Expression of porcine reproductive and respiratory syndrome virus

(PRRSV) ORF7 gene and monoclonal antibody production
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Porcine reproductive and respiratory syndrome virus (PRRSV) is the etiological agent of PRRS charac-
terized by reproductive losses in sows and respiratory disorders in piglets. The PRRSV is a small envel-
oped virus containing a positive-sense, single-stranded RNA genome and divided into two genotype,
type 1 (European) and type 2 (North American), respectively, by nucleotide identity. In this study,
ORF7 gene of the type 1 and type 2 PRRSV was cloned and expressed in Baculovirus expression
system. Also, monoclonal antibodies (MADbs) against ORF7 were produced and characterized. The ex-
pressed ORF7 proteins in the recombinant virus were confirmed by indirect fluorescence antibody (IFA)
test using His6 and PRRSV-specific antiserum. A total of eight MAbs were produced and characterized.
One (3G12) MADb was type 1 PRRSV ORF7-specific and two (6B10 and 16H8) were type 2 PRRSV
ORF7-specific. Other five (1A1, 2A4, 4B4, 12C4 and 13F11) MAbs reacted with both type 1 and type
2 PRRSV. Some PRRSV ORF7-specific MAbs recognized the porcine tissues infected with PRRSV by
IFA or immunohistochemistry (IHC) assay. From this experiment, it was confirmed that MAbs produced
in this study were PRRSV ORF7-specific and could be used as reliable reagents for type l/type 2
PRRSV detection.

Key words : Porcine reproductive and respiratory syndrome virus (PRRSV), Open reading frame 7
(ORF7) gene, Expression, Monoclonal antibody
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nagh, 1997). Z|Folli= 7129 Q1A ol Ak T Bl
g0 #2 Holg| vt A AAA R oA glom,
o|F9] FAA = WhE S WHolE| L A=A
Q1A Bpol2f 28] FHA7} & TS Hols Alew
H =] tKFrossard 5, 2013; Zhou 5, 2011).
PRRSVE: §-i7ke] jolol e} 27e] 273
(Type 1/Europeani} type2/North American) O 2 E ]
o, = 7HA AR Ateloll= tiEF 50~70%9]
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1A A1t 50~80%2] ofu| Al AHEAlS Kol A= Baculovirus expressiond] Aol 4] W& 3}, ORF7
1 lom 747k XY WolA H7IAE Het W T 2 o] Eo] Xl I EFA|E AYAtste] EA
12.5~15% Z1e)al tff 21 ~30%2] F-34 z}o|7F 9L < JFYsta}; sk

= AoFE o4#A hForsberg, 2005; Drigo 5,
2014). PRRSV -F#A}+= single-strand, positive-sense
RNAZ 37]&= 15 Kb AH=o]1l 97]9] overlapping®!
open reading frame (ORF: la, 1b, 2a, 3, 4, 5, 6 and 7)
< 7HA1AL Qlek. ORFla$} ORFlbi= Hfo|2]X HA|9}
Aatell Hagt 14719 vlFt2dWAS codingdHrt
(Dokland, 2010). TS 742| 1 9li= vlo]& 2 o)A}
o= 3709 Q3 Tkl = glycosylated envelope pro-
tein (GPS, 25 kDa), unglycosylated membrane protein
(M, 18 kDa), 18] nucleocapsid protein (N, 15 kDa)
Sof Fzghudo] glon] oS TaTAL 717}
ORF5, ORF6 18] ORF7¢] ©]&}e] coding®lth
(Jankova®} Celer, 2012). GPS Thi| & A2 9] =8
Al Q1Alo #ojstel M thall ) 17 PRRSV 53154
Pl Bolske Aoz dHA SlckBarfoed 5,
2004). M T2 PRRSV O] Fxthild Fof A /-7
L& 0 2 713} conservedt A0 &2 HIE QoW HO]
2 9] assembly?} buddingel] QJojA FQ3H IS
k= AR deA QUthHu 5, 2012; Jiang 5,
2006). ORF79] 2]3}¢] coding%]+= N T2 PRRSV
YRR A 7H E FitZ ZFA|SkaL vfolH A Y=}
@A Al Hfo]2|2 RNAS} A-g-shnf mlo]ef 2 HA|at
A Foll AAE Az Al=zAERt ofy e} 3 ol A
T Sl EthLee 5, 2006). N T2 whojof gojs)
Al GANE EAlabg Sl Eol Wi Eo] PRRSV
Aeko] 9ot target TR T oFeiA Sk,
PRRSV 7Hei7|7 3t & o}z AlAbEE N o
WS 7m0 g ELISA kil 7jukelo] A-gsheo]
uem, o] kit= ol oHEE= =AY EH A
PRRSV So|gA|e] W3} 0|5 &elsty] dAsH4
AAL mA o2 A AAACR de] AL Ut o
gk 7FA o] vt Zlo] T o' e A Qlrt 29
+ PRRSV Z@& 18 4= o1& Hut ofu 2} type 1
I} type 2 PRRSVE 8T 4= Sli= RT-PCRH o] 9
AHEEL Qlo] T EYA|E ©]83F PRRSV ZITH
< A S B FSka ik sHAIRE BRol7 A
5o] G2 A= epitope mapping?} -2 Hpo] A
7|12 QAgtel de] ZEEHI Utk 53], =follA
PRRSV 7]z Ao -85 AH-E 4 %= PRRSV
5o] G239 R &olshA] b= AAolth
2 Aol A= typel it type2 PRRSVE] ORF7 -7
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Type 1 PRRSV Lelystad®} CE-1 straine (5)ZFHH
AledTtazo A AlEFHetem type 2 PRRSV PLY7-1,
CNV 1211 CA-2 strain2 Z}7} sHZARH &R,
ZEoh pojIest el (F)F WA A Aol A
Al grol ARE5lAtE HE PRRSVE 5% Acefjobd A
(Fetal bovine serum: FBS)I} gentamycin®] Z7}%
o-minimum essential medium (a-MEM) HJ A& o]-&3}
o] MARC-145 A|EAA FAA AT TFI2A] A
Abe]] AHE-SF SP2/0 M| 10% FBS7} 3H8-% RPMI
1640 HJ A2 AF23}e] 37°C, 5% CO, 27 3o Al uj
opataics.

ORF7 RUII I=d A &Y

Type 13} type 2 PRRSV ORF7 §Ax5 32435}
3 9HE517] 915}e] Lelystad (type 1)QF PL97-1 (type
2) strain& k7t AFS-5191.05] RT-PCRY S o]-g-ato]
72t 22590tk ORF7 47 ZZo0f Al primer
+ GenBank®] H7]AEE alsto] Aldtas Xnol
T} Hind Il ATHR9]7} £33 =2 Table 13} o] A
2ato] T} o] RT-PCRE Saidit). =, 2%
3l viral RNAS o2 2.5 mM dNTP 3 uL, 10x
PCR buffer 2.5 L, MMLV RNA reverse transcriptase
(Invitrogen, USA) 200U 0.5 uL, Z+Z+9] primer 0.25
uL, RNA A]& 10 pLe} &7 =F 25 pLo| RT re-

Table 1. Oligonucleotide primers used in this study

Gene Sequence (5' — 3") Size (bp)
Type 1 386
Sense gat[ctcgag] 1tcatggccggtaaaaacca
Antisense atc[aagctt]Zacttgcaccctgactggcg
Type 2
Sense gat[ctcgag]]tcatgccaaataacaacgg
Antisense atc[aagctt]ztgctgagggtgatgctgtg

[ 1" Xho Lsite, [ % Hind 111 site.
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action mixtureE TS, 20°Col| Al 10E, 42°Coj|A] 60
+ 18]l 95°Cof|A] 587t B3A1A cDNAE st
At} 4% cDNA template 5 L, 2.5 mM dNTP 2
pL, 10x PCR buffer 2.5 pL, 50mM MgCl, 1 uL, pri-
mer 10 pM& Z}ZF 1 uLA d7}351al, Taq DNA poly-
merase (Invitrogen) 0.2 pL, Dnase free waterS 3 7}5}
o] & 20 puL9] PCR mixtureS A|%3}o] 94°Coj|A] 1
2 60°Col| A 18, 72°Col| A 15 vF-23lo] 353]
staL 2°C0ﬂ/\1 TEZF post PCRS A A8l &3
IH-S-AbE 2 1.5% agarose gelof| A 7] Y53t &
S5 stk

RT-PCRH o &2 ZZ%F 7+7}o] ORF7 amplicon2 Xﬂ
SE 4 Xholdt Hind 2 A=)k A7|dEst =
QIAquick gel extraction kit (Qiagen GmbH, Germany)&
olgsto] AlzArel el wret gAlskAct HAlE
2471e] ORFT §AAE AZAY LA kel
pBlueBac4.5/V5-His TOPO vector (Invitrogen)©| ligation
3}al E.coil DH50. competent cellof transformationd}o]
ampicillin (50 pg/mL)o] 3Z3+E LB plateo] =5}
37°ColA] 24412 Bt vjrat oAk, jobel M2 5 @
Adsto g FAH FE4Y T Heks o2 7 A
#|3}o] LB brotho]] #%£3}al 37°C shanking incubator
oA 24417F TS dfeFelRiT. AR S8 Shelel
7] 93] QIAGEN plasmid mini kit (QJAGEN®)E A&
ato] AzALe] Ao Wl plasmidS #Eew Ao
AaE APsto] 1% agarose geloflAl 4171 YE 310
ORF7 Ao HE &lstal Z12Zk pBlueBac-ORF7/Eu
2} pBlueBac-ORF7/AmC. 2 W&}k

Type 13} type 2 PRRSV ORF7 G-A%}7} 224%
Z+7}+9] baculovirus transfer vecor pBlueBac-ORF7/Eu®}
pBlueBac-ORF7/Am+=Bac-N-blue transfection kit™
(Invitrogen)S A}2-3}0] Bac-N-blue wild type DNAS}
A A ZAFS] @Alof whel SO AJEZZ cotransfection
sl H2FE vpoleii: 28°CollA 7L Hiek
3 plaque pickings}to] s=HE|sto] Z+2F rORF7/Eus}
rORF7/AmOS & W3ttt Plaquef 02 B |sH
A Z3} baculovirus rORF7/Eu®} rORF7/Am-S rabbit an-
ti-Hiss £-©]3}4)|(Bethyl laboratories, USA)2} PRRSV
antibody test kit(IDEXX PRRS X3, Switzerland)S A&
glo] PRRSV ZH ez 2eld HAEAHS A
3lo] Yoon S(2012)9] ®Hol uwlgl indirect fluo-
rescence antibody (IFA)¥HS 4=3Y35}o] ZFz+o] ORF7 &
Anhulgo] Aabx o WHEEE Slshal.

ol i o\
Mt

wy S0 HIZYK

Type 13} type 2 PRRSV ORF7 #Hgthuldo] Eo]
2ol GaRIAE AMASH] 98 Lelystad®} CNV
straing ZHZF ALgslglon, =3 e 83y
BALB/c B}2-A9] foot-pado]] 44 7HAS 2 12} HE
o= Freund’s complete adjuvant®} 12]3l ©|Z o=
Freund’s incomplete adjuvant®} &3}sto] 33] HE£35}
of wofaleict.

M| 3EZ-FE-S Kang 5(1989)3 Yoon 5(2012)9] HIH-2
ARgsto] =3fskRIT) <, PRRSVE HERE nfe-29] H]
b AMsdzdRRE F83E AlEeb SP20 AEE
polyethylene glycol (PEG1500: Roche diagnostics, Ger-
many)= ARE-Ste] §RFelATh 83 All2E= 20% FBS
2} HAT (50 uM hypoxanthine, 0.4 M aminopterin, 16 uM
thymidine)”7} 27}l RPMI 1640 vl Z|of] F-G-A]# 96-well
plateo]] 100 uLA E3=5}o] 37°C, CO; incubatoro] vljoFs}
k. wjF 5 3ol HAT 100 pLE 4718kl 5, 7, 99#)
HT wjx|2 wgsle] §3tE Azl A48 g}o]o].oﬂ
) g3k A3E9] colonyZ} 30% o)A ZAlE|H Ak
2 AF5ke] SO Ao rORF7/Eue} rORF7/AmE 7
AA 23t plateS AFE31] IFAtHgi PRRSV ORF7
HE Tl zlo]| Eo|Z o2 HlSsle g EAE Ad
Stk PRRSV ORF7 4lsiufle] cfsto] gp4o 4
¥ hybridoma+= Fuller 5(2001)2] limiting dilution5]-2.
2 AR5}, Ig isotyping kit (Sigma, USA)E ARE-51o]
A28 9] isotypeS EQl514 ]

AArEL SHELEFA 9} PRRSV Afo]e] mAHS A
Yoon 5(2012)¢] "o whal [FAH O 2 Q1814
1 type 1 PRRSVZ Lelystad®} CE-1 strain 1Z]
type 2 PRRSVZ PL97-1, CNV, CA-2 strain2 }%
%tk FZF PRRSV ORF7 grdthiizl Eo] g2
A2 SDOWI17 (Rural technologies, USA)S - ‘}’JO]-Oi
AHgshaich

El& _.1::

R

EEYNO MHE 2

-1 2o

AJ3E] PRRSV ORF7 So] GaL&g|o] 2gh 2
448 BQ18l7] $15te] RT-PCRHOZ type 13} type
2 PRRSV 7o) ghelsl mjxmie] 227, 9,
HE)S AF3le] IFAQ}F H Y%A SFsHImmunohisot-
chemistry: IHC) SM™HS 4=3§3}%ith IFAE 7=
Z AL =Z4AHslo] PRRSV ORF7 Eo] T 284
2 Ag3gt &, FITC conjugated anti-mouse antibody
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(Kirkegaard & Perry laboratories, USA)E *] 2|3}
2A7]2 FILHu|Fo 7 IEEETh [HC G4
dlo] 7+ %22 10% neutral buffered formalin 898 ©
#4817 1A 5, dubAel A HEaALe AH
AHHS FHSHAT. dA Ao 22 HHL xylenes
ARgSE] waxs AASEeH 0.5% Takskpa7t o
frElo] Q= methanol2 30E7F At 22 e
peroxidase2] &4 A A3}l 5% normal goat serum2
2 3027t APsto] Ao v]5ol4] A viAskal
o} 12} A= PRRSV ORF7 5o] G2 AE A2
oA 3057F HES-A17] &, 22} A= biotinylated goat
anti-mouse antibody (Vector laboratories, USA)= 3027t
AT e o R AA3al ABC reagent
(avidin DH-biotinylated horseradish peroxidase complex,
Vector laboratories)2 Al-2-o]| A 30E7F WH-S-A|7] &, W
AN(0.6 mg/mL DAB, 0.03% H0,, 0.01M PBS, pH 7.2)
o 51087 WA T SRR AlHelgc

04

o fo (L

\“N

rORF7/Am

rORF7/Eu Mock

PRRS. - -

Fig. 1. Confirmation of expressed ORF7 protein in recombinant
viruses. SF9 cells infected with rORF7/Am and rORF7/Eu were re-
acted with rabbit anti-Hiss and porcine anti-PRRSV serum, re-
spectively,and then stained with FITC-conjugated secondary antibody.

ORF7 |R%II 324 R &Y

Type 13} type 2 PRRSV ORF7 S-AAES 2243}
7] $3}o] Lelystad@} PL97-1 strain® 2 E| RNAE
o] ORF7 3-%1x} E£9] primerZ RT-PCRZ A
o] 7] F&T 23, 386 bpoll siFste FA
AHEE 1T 4= 9%tk TESE baculovirus trans-
fer vector]l pBlueBac-ORF7/Eu$} pBlueBac-ORF7/Am
ZFE DNAE F&6t] ARFA L Xho 13} Hind =
Aejstal 7195t A, AYE ORF7 {44 =2
710l 3 sh= 386 bpollA AlTtEar AshEwo] 2
o= }lt) Plaque o2 4 &3t recombinant ba-
culovirusof A ORF7 F-3x7} WA= =A] 2Ql5}7]
2]5}o] rabbit anti-Hiss S0]3}A4|2} = %] anti-PRRSV
IS ARESte] TFAS AAIRE 23, =3 baculo-
virus TORF7/Eu®} tORF7/Am7} 7=l SO A|Zof A
T S HeRd W mock-infected SO A E o A=
olust B e Al ekolriFig. 1),

=
=

Al
_;_z_

J}ﬂ QL iy

ORF7 EIPICHNN S0| HH2YR

HAAZ] vR-AE o83 A2
ORF7 Hachd So] da 23S 4t
|So] =4O Table 29} 2t} 47)(6BIO,
16HS, 13F11, 12C4)0] TFAL2k W02 type 2
PRRSV CNV straing AR§-3H A 3Zg3tol| A AJATE 1 0
w, U] 47)@4B4, 1AL, 2A4, 3G12)©] ThaEalH=
type 1 PRRSV Lelystad strain-2 AR&-3F A|3Z-§-3Hof| A AY

Table 2. Characteristics of porcine reproductive and respiratory syndrome virus (PRRSV) ORF7-specific monoclonal antibodies (MAb)

Reactivity with PRRSV
MAb Immunogen Isotype Type 2 PRRSV Type 1 PRRSV
rORF7/Am PL97-1 CNV CA-2 rORF7/Eu  Lelystad CE-1
6B10 CNV G2a + + + + - - -
16H8 CNV Gl + + + + - - —
13F11 CNV Gl + + + + + + +
12C4 CNV Gl + + + + + + +
4B4 Lelystad Gl + + + + + + +
1A1 Lelystad G3 + + + + + + +
2A4 Lelystad Gl + + + + + + +
3Gl12 Lelystad Gl - - - - + + T
SDOW17* + + + + + + —

*Reference PRRSV ORF7-specific MAb.

Korean J Vet Serv, 2014, Vol. 37, No. 3



SAAD| 587 |55 RHl0/21A ORF7 SRR el o HESHH MY 147

A Qieh AakE th= 2314 9) isotype IgGlo] 67 &
71 wokom 1gG2a%t 1gG37h 242t st UERyiTh
AR 29 type 137} type 29]] £5h= PRRSV
Afolo] WARRSAS [FAH o= Felst Azl 3719
Group (I, II, D22 FEE =T Group 119 &31= 5
7N(1A1, 2A4, 4B4, 12C4, 13F11)2] T3 234 type 1
3} type 2 PRRSV W59} 9--3}¢ict. vh el Group 19]
4351= 27l(6B10, 16H8)2] T2 A= type 2 PRRSV
of 9t ¥r$-5}a1, Group Ilof &3H= ©HAE234] 3G12=
type 1 PRRSVORt Bh-g-8k= Z1 o2 UtEpyith(Table 2,
Fig. 2). o]=|gt A= 2 Ao PRRSV 71719 type
of Hol&og whgsh= TAEFA|} 21719 typed]
FTEHOR WGohs GAEFA|7L B A= STt

SEEYNO MEE U

PRRSV ORF7 @t Zof Eo]& el T Z3HA|
< #9lslr] $Jste] PRRSVO

Al

-1 =20 ©o
H 2] YxA, ¥ 121 HES o] 835} [FAS}
THC g™ 433+ A3}, type 2 PRRSV ORF7 9H&

=
chaf o] EolH o g wh-g-oh= T EFAQ] 16H8 ]
74, &2 type®] PRRSVO| TAE =2 Z2]of A
5 FdRkg-o] e O type 1 PRRSVO 7 H
2 2Zo = whgol YEhA] oSkt W
type 1 PRRSV ORF7 &Gl Z o Eo|Ho =g whg
sh= I EFA|l 3G129) A, type 13} type 2
PRRSVO 7l 2] 2] mfRoA ¥kgo] vrept
A okertt. SFX|9t type 13} type 2 PRRSV ORF7
Ao FEH s vhgots GAEFA QL 12¢4

Groupl GroupII Group III

‘16H8‘ 12C4 3G12

Fig. 2. Reactivity patterns of PRRSV ORF7-specific monoclonal an-
tibodies by indirect fluorescence antibody (IFA) test. MARC145 cells
infected with type 1 (CE-1) and type 2 (CA-2) PRRSV were reacted
with PRRSV ORF7-specific monoclonal antibodies (16H8, 12C4,
3G12) and then stained with FITC- conjugated secondary antibody.

CA-2
CE-1

Mock

o] 7%, type 13} type 2 PRRSVO| ZHH wj#] %2
TR A R0l A Webdth(Fig. 3, Fig. 4).

7o

Hio|ZH o)Al "lolo] Idl= F-HAE prokary-
otic/eukaryotic expression system< ©]-8-3}0] HrEA]7]
W, EE SEe WA Agsts At

Norovirus, Papillomavirus ~12] 31 Hepatitis B virus@} 7

-
-

Fig. 3. Confirmation of PRRSV infection by indirect fluorescence
antibody (IFA) test using PRRSV ORF7-specific monoclonal antibody.
Lymph node (A), tonsil (B) and lung (C, D) from PRRSV infected pigs
were reacted with PRRSV ORF7-specific monoclonal antibody 12C4
(A, B, C) and 3G12 (D), respectively.

e | D
Fig. 4. Immunohistochemical staining of porcine tissues with
PRRSV ORF7-specific monoclonal antibody. Lymph node (A), tonsil
(B) and lung (C, D) from PRRSV infected pigs were reacted with

PRRSV ORF7-specific monoclonal antibody 12C4 (A, B, C) and
3G12 (D), respectively.
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ROl 2

ol in vitrod| X SAEA| Gz violHAE EHT @
& Hpole2ox ghlslA AYPH I IrkPama T,
2012; Park 5, 2008; Michel¥} Tiollais, 2010). PRRSV®]]
A A Yl X U 2RO R AR ohE
Apel] Bt T U A7E B glek PRRSV
ORF7 W@thil a2 PRRSV thel o x| 7pa el

= &l
do] o fAlo] WAl E= ofe] Yol dolte

£ ORF Iachil g w=y =2 34 452
Holal, HHEA ol WAl = WAl 3 ofe] g Al &
& Tl A7 @A FrkBarfoed 5, 2004). EIT
Ao g WA A2 HYe S7HA7IAL FHE T
oA viral loads AaA7l= TS ekl BiEg]
Tk ORF7 AT o]2|3t 7|54 B4 B+F
o]7} 753t Salmonella BF& system2 3 HAIHS
I HeH S 7S 2A PRRSVE] WS F7}

A7l AFE A= QtHHan 5, 2011). E3L
PRRSV ORF7 2H& Tl 2.0 viral proteinof| 4] 20~40%
Aro HSE Ao 7H B Tl (Barfoed 5,
2004)= RIehA] 2hgof wo] AREE AL Qlrk & AH
A= Baculovirus expression system2 ©]-83} type 13}
type 2 PRRSV ORF7 G-HAE st 545 718
3}t 7] anti-Hiss S0 A2} T 4] anti-PRRSV &
& AHEsto] 1% Axt, ORF7 ‘Itz o] A4t
Aow YA gelstglon, AA ORF7 Ud
TS =2 sto] PRRSV 5ol & HMS
9l ELISAYHE #4385t Itk ELISA HH
H Aol 7 53] AR
H WollA = Aeta] ghgof wol AME-E
I Qlow, W E N thi)S ]85 PRRSV ELISA kit
7 = glen i os HuEa Qv Denac 5,
1977; Kreutz} Mengeling, 1997, Cong 5, 2013).
PRRSVo|| Eo|Hog whgdl= TIEFA|=
PRRSV Aol mij-¢- S a38A AREE AL Qlth F35
go| e HAE2FA= Biolgls F3te HRlE &
HAEAA7|E Fsted B4 o2 255 nucleo-
capsid(N) Trafof] Eo]23]l T E3A|= X 7Y
ol de] o] &% Stk o]2gt o= PRRSV
ORF4, ORF5 “12]3l ORF79|| 0] ¢l Tt 2347}
AR 0 5L o] 8sto] Ztzhe] grldo] tl
epitope mapping A-F+7} H 1 E QI thNelson 5, 1993;
Drew &, 1995; Pizaden} Dea, 1997; Rodriguez 5,
1997; Weiland 5, 1999; Van Breedam -5, 2011). &
Ao A= type 13} type 2 PRRSV ORF70f| 5o]%|

¢

K orlo
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i H

FA 9] typeol] WE RESASS ERIT o =M
Hol 174 B84 A 4848 Bl
39t PRRSV PL97-13} Lelystad straing: H
o sol & 7] WIS Aaskeon Se) B
EFA = type 11} type 2 PRRSVO]| 3520 & wE
sl e shlHgen Uiy Basgis 2
Z+9] type PRRSVO] ¥F-g-8h= A S =2 e} PRRSV
N ghalol i Mol 2] olite] FUAAI7H £
Aoz FAHT 4 %th Nelson 5(1993)2 type 2
PRRSVo| So]6jel BELEg7} N whalo] So|Zo]
31, AN GEEAL type 2 PRRSVOJEE HHE5HL0
U olH 3287 type 13} type 2 PRRSV N T
9] conserved epitope®] HWHS-5h= Ao HISICH
Drew 5(1995)2 type 1 PRRSVo] 3t YA EFAE
Aelo] B4L Pt Ak 470 SAETAL N
thallo] Eol&o]il o]F WAEF A= type 1| PRRSV
Jul B8k 7o @ W 1akT) Rodriguez S(1997)
< HAEZFJAIE 0|87t epitope mapping o)A 3
Aol WAEHI EASL Aok sk
Van Breedam 5(2011)& 2712 N &l Eo] 3 &
A= type 13} type 2 PRRSV ZEZ O =
shte] @23 A|+= type 1 PRRSVSLILRE
type 13} type 2 PRRSVE #dst=t| -84
u, zAWestgon AeH £Ao|4E PRRSVE

oo rhy |o

N

=2

ol
-

Ree)

als oo ofo
so ol
o & K

oldt 4 glo] Ao 7437} Y-S Bk
th. 2 ¢17Lo| 4] type 2 PRRSV ORF7 W@tz of
Eolxog u3sl= T 234 16H89] A9, 22
type®] PRRSVol Zr@E =& xZ]oA] w5 FAgut
o] UFEhLbL, type 1 PRRSVO 7+l == 270

=

A= Bhg-o] YehbA] ¢kot type 13} type 2 PRRSVE
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