GRGE H21% BIK
Korean J Vet Serv(2004) 27(3) : 273~250

RT-PCR% ELISAS ©]$%¥ PRRS A% ¢ 7t 24

%, A, BB, £

) A4

H

=
T

)

ARSAAFATAYSA L, SAVFATLIAAL’, ARYTT YAAAYATL"
(

& A
Hea 2003, 118, AlAS<] 2004. 2. 25)

Diagnosis of porcine reproductive and respiratory syndrome
(PRRS) and its serological survey using the reverse transcription
and polymerase chain reaction (RT-PCR) and ELISA
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Abstract

The studies were performed for the PRRS antigen and antibody detection from breeding

farms, artificial insemination(AI) center and growing farms in Jeonbuk province.

1. Specific PRRS primers were successfully amplified ORF6 617bp and ORF7 448 bp on
agarose gel.

2. RT-PCR method has been establish by commercial kit and the thermal cycler program
consisted of 30 cycles: 95T for 30 sec, 45C for 30 sec, and 72°C for 45 sec.

3. The results of PRRS antibody test by ELISA method in Al centers were 6.6%, 53.3% and
breeding farms 65%, 656% and 38.7%, respectively. The serological positive of the antibody
in gilt higher than sow.

4. The sero-positive of the PRRS antibody showed average 212 in domestic farms, 56.2% in
breeding farms, and 29.9% in Al center.
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A E

X A4 7] 3.8 7] F(porcine  reproduc-
tive and respiratory syndrome, PRRS)2
Arteriviridaeoll €3t ¥{2to] gl& RNA Hlo]
S22 AEAEE FEstn vhelgavt Wy
TR A XE) ol 4 ol 71E<t Z3H
glo) eARH?  PRRS Hlolgla Az
A71= < 15kbE 87H9] opening reading
frame(ORF)Z F4=9 dz, FHE 39
8% 724 dWAE nucleocapsid protein
ORF7< 14-15kDa, membrane protein ORF6
18-19 kDa, envelope glycoprotein ORF5
24-25 kDa°] )i t}& FZ3F glycoprotein
2 ORF 4327} 9P, =& vlolg] 2 strain
Atolo]l ®ol7} A3 Aoz LA glew 7
FAEE Dyl AsM = ulolgize ¥
g - 54 T 349 F9, ulolga Eo|g
Aol AE 5ol 3, HAE AR e E
T2 @A AP AFTIANEG, v
A%EH, 2PH ¥ 3 (indirect  immuno-
fluorescent antibody assay, IFA)®, &AW«
¥ (enzyme linked immunosorbent assay,
ELISA*"5o] HEusgon], olF IFAS
ELISA¥o] g Atgsm gl

PRRS9] & BiE 19873 u]=ol|A] o] Fof
Hew, 1 F FEdME 190d 5, 9=, vl
4= 5 AlA Z4FeA g1=Edh o)A
1993 Hgo 2 upolg2r} 2 on?,
YA A HJAA T ol ut2d 19803 FytRE
TSR Ao 25 Y. @A T
A& IFA, ELISAY S AH83ld A2 ¥
34 BUE o] o] oz 3 YT,

PRRS7} g4lEd] 9™ gt 53 7
do] dojyn] IR0l uel d4FF A=
9] o]zt Y& § low, PAILrIe f4k-
ARt A F7), 2RE A 59 43E
B2 QA AAHQ A& YA E #
ofle}, AFFHAD 2 Aduw & E3ld F
%3] Hod 5 sle AMor $FE9 AR
A4 4 AW ALt 2753 e AFoln.

Hlo|gi 2 BE ¥F A7} AW ulo]

glart o o]l EAEHA] g oR deiA
ey PRRSE Al &4l #-5F-<F #A L] vt
olg2st WEEE Aoz Ruso Yo,
PRRSE 3I{7IE ALY d5xoz AW
< 4ol A%e 283 ofAE 2 24
oA EE AFdARo] olAAow 7Y
5o} HARE F7} ALRES A3 52 Yo
E A% 297, 53 337138 5ag
d354E B2E + U WEA FH=Z W
Az FAHA A7t 2 Aoz FHE
o, T4 71EHA ArgGHeet 49 A4
2 GAE XS 52 Wt Wil HF
o2 A4 £ Ucta BaHo Y P,

2 dFe I =3 € AIMEY JAE,
3=l théte] PRRS ulolalx Eel54 S 9
g AL aAFHAH WS(reverse tran-
scription and polymerase chain reaction,
RT-PCR)Z} #3712 X & ELISAR ZA}St
o el 2 WY Az N2ARE 8§
shart AN st

RE W
SAM =

B T 357HA £71E 209(EE 10,
TRE 1008 2405, AIAE 257t v
0FH(FE) 60%F, Q=R 5571 52%E
AN¥sted Aol AME3IH T, PCR 48 4
T FAAEZ FHA HAvisEle WFALA
3l (Ingelvac PRRS MLV)9| AEwAl L A}
f3lgon, FE4 THEE 3052 A
NP7 Helsld PCRE AAlstAth

AP

RT-PCR : Sdjdlx  dvlisls 59
(PRRS-ATCC VR 2332 strain)g A}&3e
RNAE #2835t 893HH, RLT buffer 600
w AE 300uS Y3 vortexing® F 70%
ethanol 6004 37Kt THA] vortexing3sta
mini columne®ll ¥+-3-9 75048 ¥ 1 13,000rpm
183 943l /e 898 AAR F 32
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Table 1. The primers used in RT-PCR

Primers Sequences(’5-3") PCR production
PORF6F1 ggggATCCAgAgTTTCAgCgg 617 bp
PORF6R1 gggAATTCTggCACAgCTgATTgAC
PORF7F1 ggggATCCTTgTTAAATATgCC 448 bp
PORR7R1 gggAATTCACCACgCATTC

£AE A AU F &AL A AT o]
RW1 buffer 7008 3718 & 13,000rpmolA 1
72 9431 cohmne A28 FH g2
olZ 2¥ A#% Z columnol] & FA &
ZE A3 AA}R Columns M2 o
AEZTFH Y1 504 RNase-free waters
A7kt 108%E 13,000rpmell A 282 94lst
o RNAE F&35th %3 RNAE Bioneer
kit @ ONESTEP RT-PCR KIT(Cat. NO.
210210, Qiagen)E Al&3ta] Table 13} Zo]
ORF6 ¥ ORF7 #3AE FZ3t3th
BIONEER : %3 RNAE ORF 6, ORF7
reverse primer 10 A7}sled 70C Smin W
SA171 F(template mix) BioneerAt?] RT
preMIX(Cat. K-2041)°] 1444 RNAfree water
£ F7}8ted 42T 60min, 94CllA 583 ¥H&
XA cDNAE 443§ £+ Bioneer PCR Premix
(Cat. K-2013)ol ¥FEAHE 1044, RNAfree
water 390, ORF6, ORF7 primerE Z}7t 0548
A Hrysted HFF 50u7t A st FF
#A3Le PCR Peltier thermal cycler(M]
Research PTC-200008 Al&3td predena-
turation< 95C 10%, denaturation< 95C 30,
annealing= 45C 30", extension< 72T 45°&
2 3t 303 WhE stz HEA o= 95T 30,
45C 1%, 72C 582 &A1 2o
Quiagen(one step) : PCR ¥H§-& RNase-
free water 1248, 5% onestep RT-PCR buffer
5uf, ANTP MIX 18, onestep RT-PCR
Enzyme MIX 148, ORF63} ORF7 primer
pairs Z}z} 0540 7} ¥ Template RNA 544
Hol Fo5u7t HA el SE3H L PCR
Peltier thermal cycler® Al-4-3+% L, predena-
turation® 57C 10%, 42C 60%, 94C 10%,

denaturation= 95C 30°, annealing< 45T
30°, extension& 72°C 4522 3] 303 WHE
st FFEHo=g 95T 30, 46T 1&, 72T 10
i ¥gAIZ

PCRo] ¢55H ¥-g-9 1049} loading dye
25 1.2% agarose gel(ethidium bromide 1ug
/ml, Bioneer)oll ©He Z7|E #A137] Hal
100bp DNA Marker$} @74 1xTAE buffer7}
Eojle AIIYF tankdl] geld AHAAIZ F
120V/cm, 60%7HOwl EasyCast Minigel
system) A7195S AAAT. A7 Fol
¢ gel€ UV illuminatorell 4} RNA band %
Z/55FE ATk

ELISA

AlftE| 3 gl PRRS FA-E ELISA kit
(Herdcheck PRRS virus antibody test kit,
IDEXX, USA)E AM&-3tdch ®lEst &
40m) 3218t ELISA ZAFE plateol] 10044
Fr7betn A2olA 308 ¥HgAIFT Hkgol
B F oA"Y 300meE 53] AHso
anti-porcine HRPO conjugate® 10042 37}
st 2o A 3087 vAIZTE 1 F plate
£ 53] A&l TMB substrateZ 10042 3
7kt A2oA  15%83F WHSAlF)E, stop
solutions 100u4% F7}sle] W& HAAID
T FB=E s

Z o}
RT-PCR Z ot
A=wAL  10%TCID/me, 10*TCID/me,
10°TCID/m,  10°TCID/me,  10*TCID/m,
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10°*TCID/me2 34 std RNA #2 ¥ PCR
ZZ7A3 BioneerAle] AEE ORF6 primer®l
Ne  10*°TCID/m7HA], ORF7  primers
10°8TCID/m7AA] FZAES &AF = U
3 (Fig 1), Quiagen kitE A}&3% One step
PCRelA&= ORF6 primerdlAE 10°TCID/m,
ORF7 primere 10°®TCID/mé(Fig 2)7+A vl
gt FZAHEo] FlE ]t

Z&4 7] TREE 357} F 2571404
ORF6 primer7t %€ 0T + UAh

M1 23456789 10 11 12
Fig 1. Results of

M:100bp ladder Lane, 1 to 6 ORF6, 7 to

12 ORF7

ELISA 7}

Fahitzl AIAE A0} AAET AT
A& 133%, %E HT 66%, Be/le
100%. 66%E HT 533%Z 1565 EF dAo]
e o]F 1457} S/P ratiofk 1.0 ©|4e =
< A%E BAou, AMSES Ui € §E
ZA o' shvlde 15%F 15 ¥4, S/P
ratio 1.0 °]&2 Yl

ZEZ U A/ A3 Asvte B

M1234 5 6 7 891011121314

electrophoresis by Bioneer kit. Fig 2. Results of gel electrophoresis by Quiagen

kit. M:100bp ladder Lane, 1 to 7 ORF6, 8
to 14 ORF7

M1 23 4 56

7 8 9 10 11 12 13 14
Fig 3. Restlts of agarose gel electrophoresis from sample M : 100 bp ladder Lane, 1102 Fam C, 3
to4 Fairm A, 5to 6 Farm B : ORF6 7 to 8 Farm C, 9 to 10 Farm A, 11 to 12 Farm B : ORF/

13 to 14 Positive control
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= 575%, $HRE T25%2 BT 65%, BE7}t
e RE £H£% TREE HSUZ T 6%, Cx
e BE 10%, $TEEE 675%2 B 38.7%
&S Hen 3%/ BF FEEEA
L ]S Bk AZERL YalL A4
kAl ¥k 487 AR 105%F 9%7F 44
2.2 S/P ratiogk 1.0 °]°42 55X &o]
A=At BEEAL S/P ratiogt 1.00]4t0]
BE 18FF 1352 722%, IBEE UTFS
2052 86%o.2 WAHF wE FAHIIEG
E%on 487 HA FERENA 9o
ERIFATE CEEHL 477 AAR 23 %

BEE FAF1057} S/P ratiodt 1.00]40]2
v gYe 1A Gt FEF 557 A
= 0% ,10% 12%, 50%, 40%=2 938 £&£3%
Bt &) vA JEhgon 0%E H A
= AlgEe 2 dd@ert AR
o, 50% FAAEEL HId $FL BEERA
T4 Aoz Qs AtKTable 2).
U
PRRS Hlolg2E HELYE, 712G, 5
< 5% Ax 5 AR 2 e Ang

Table 2. Result of antibody to the PRRS virus in Al center, breeding and growing farms

Period Noof  Toreent of Positive / Tested (%) Remarks
Farms (term) samples antibody : S/P ratio 1.0>
D positive Boar, Sow Gilt :
1 15 2/15(13.3) - 2
A 6.6
Al 3 15 0/15 (0) - 0
center 1 15 15/15 (100) - 14
B 533
3 15 1/15(6.6) - 0
1 2 10/10(100)  9/10(90) 4 3
A 2 20 6 10/10 (100) 5/10 (50) 0, 5
3 20 1/10 (10) 6/10 (60) 1, 3
4 20 2/10 (20) 9/10 (90) 1, 5
1 20 7/10 (70) 10/10 (100) 5 9
Breeding 2 20 8/10 (80) 4/10 (40) 7, 3
farms 3 20 65 0/10 (0) 10/10 (100) 0, 7
4 20 3/10 (30) 10/10 (100) 1, 10
1 20 4/10 (40) 9/10 (90) 1L 5
2 20 0/10 (0 10 (40
c 387 /10 (0) 4/10 (40) 0, 0
3 20 0/10 (0) 4/10 (40) 0 2
4 20 0/10 (0) 10/10 (100) 0, 8
A 14 0 0/14 (0) - -
B 10 10 1/10 (10) - 1
Growing C 8 12 1/8 (66) - -
farms D 10 50 5/10 (50) 3
E 10 40 4/10 (40) - 4
Total 352 465 65 95

- 277 -



7 weks A Aol o]FoAH FFL
GA|Zbe] mlolE A7t WHAE|o] mpolz A ujAd
o] A7 AN&=Em2 ™o Lol3x ¥
Aoz g2iA Yok 2 HE Zo)7] 9
M YA F, 2o, AFaAdE B
iS5 T3 difo] EE ook &, u}
olgiA At A EuFS F3lod ulolAE
gelstm AT AEu G 49 Alzte] &
853 Y 7leo] 283 n2 waA A
& & & PCR Wyol #sojof & Aol
t}. ZU PRRS #2F9 §A43 EAd g
Aol wad vZ @ {FPEF SolFH
primerE ©]-€3) PCR ¥g-& A8 A7k ¢
AWre-g Jebdo] Bug ul glo)*® A
EAo] nI EelFe fAIRE Aoy Ho A
t}. & 943 RT-PCR® S £3% RNA A
HE 383 Holgde AEE Algsle A
NS @& = 3ien ORF 6, ORF 7
primerg AH&-3® PCR egioz gzt
%7} PRRS ZEAEE 8ad 4 9dch
AR Ao w2l PAUL AAEA] Fe F
4 FERE LS 47 72%, 66%°1U
BE 57%, 10%°l vl&] A4 JElon, AZ
3 F7)13<Q AALZ PRRS 34 A £0)
T2 AL 9sta £2AS 5 PRRS 24&
A3l AR 5L AT EN H&EY]
715890 FAME B4 Qe Ao A}
HAct. CREARL 187)9] AAMAT 66%9)
A& B 238 7l0E 0% ZAs=
73S Ho|thrt 4870l 50%E AsEA e
U ZREqAE Fo] F4do] #AEHA Fskm,
SR SN TENNFl Fotet sl @e st
A2FIR A2 FAHYt. BFERL HS
£9 3§7] 34 4 JUESY fAtez 9
8] 2%7]9] PRRS¥AI-S A&t WAlAA)
AAE mREHEE B2 A7 2 3gde
ZA7F FAHNH 4870 AH FHREE S/P
ratio’t W 3148 WG 2jF FA|/IE
o BA YeYg okldFd =2d HAoez @
gdEoen B AYe 4L dsiAe oA
HAEDo2E ofm, A7 AAED of T
Fo] 93 ZAgder A wole Aoz

Ty Azl RS AFI.

Al center= HWAlg& HFSA Loy
6.6%, 53.3%< A F4&E vl HZ 2
TRl F7FAE ALY o FHoz it
9 Ao glomz LEJ Yt FHr)Hq
FA D FUAHAZE FAF o] FojHord Ao
2 g€

PRRSt A 4&3d 2 FTEF A
Je A2 FHHY 53], 3 2 Al AH
T A 2 g e g Argde 5 A
Al HZe] 87HY, T3 viuHFe
AFF9 of 7 F9] EAlol| e 53 F3e]
oFslE YT F Jon FHEE AL o
YA Al & Aol i Fido] s dB=
A ArgHE] AAE sty AY AAgS A3
9] o] HgPsojol I Aoz Erf

2 £

I FE4 2 Al center, FEAAAN RE,
FREE $=9 tid PRRS 34 2 344
Al Ade oS3 2

1. PRRS primer ORF6 617 bp, ORF7 448 bp

oA §HA FEARE E9E & AT
2. 7483 Holle F A9 AEE AL
gl 95°C 30°, 45C 307, 72C 452 30
cycleZ PCRS A3 Az tfE uloly
28} wapghg glo] §olAQl FZAES
s en, ojzg Azxes A=
FTYA FAHA

3. ELISA 3AHA A3 Al AHAgAE 2
2t 66%, 53.3%, FTE=FL 65%, 65%,
BVI%Z Uegton, $H BES] S
o] BEo Hlaj E3Th

4. F=%, FE4 Al centere] B A 44
&2 Z47} 21%, 56.2%, 29.9%= JElstt)

e
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