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Application of PCR for diagnosis of porcine circovirus type 2
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Abstract

Porcine circovirus (PCV) is a small, nonenveloped virus that contains a single— stranded circular
DNA genome of about 1.76 kb and belongs to the family circoviridae. The PCV—2 has been
incriminated as the cause of post—weaning multisystemic wasting syndrome (PMWS), an emerging
disease in pigs. In the present study, a PCR assay was applied to detect PCV—2 in tissue
samples.

The presence of PCV—-2 antigen in the porcine tissues was confirmed by indirect
immunofluorescence (IIF) with PCV—2 specific monoclonal antibodies. And then DNA extracted
from PCV—2 positive tissues was used as a template. One oligonucleotide primer suitable for PCR
was selected from a published PCV—2 sequence (Genbank). Amplified PCR product was detected
the same fragment lengths of 416 bp as a control.

Based on these results, it was suggested that the PCR is a simple and sensitive method for
support diagnostic purposes.

Key words : Porcine circovirus type—2, Post—weaning multisystemic wasting syndrome,
PCR

1Corres;;)onding author
Phone @ +82-41-352-4056, Fax @ +82-41-357-5850
E-mail | nopi97 @hanmir.com



a4,
A

N2 B FZrpo) g A (pocine circovirus : PCV)
= X AAAEF(porcine kidney cell line,
PK—15) oA AZ¥A &7 (cytopathic effect,
CPE)E JeljA 9= o9d E24=2 X3 8
A2,

PCVi e[tz o2 Futo] Qi+ icosahedral
)= 7}X) = single—stranded circular DNAZ
goigitt. mlojgAae] FrAzk= oF 1.76 kbl A
718 270¢] 2.3} open reading frames (ORFs)
o7 FAE 9lon, ORF 1 (930bp)< Hio]
B A BAo| #ojdl= replication proteins
encodingdtil ORF 2 (690 bp) = HHeHH o=
2938k capsid proteing encoding @l ¥,

PCV+ psittacine beak—and—feather diasease
virus, chicken anemia virus % columbid
circovirus$t 7 AZE FE wHlole{aI]l
Circoviridae & EFE oL o]& rHlo]g A A}
olofli= F7IME e B FAYl lojA A
2 o] Q= 207 BuHYPG Y,

PCV &A= Al H1&ES #, &, HA F
9] oz FEoA FAHOY o] FEEC
3 A A disiAE AL A A
9t}?. B3] PK-15 AZFAA Fad€ PCV
AgA oz gxo] ZAFAZFE | IS
o] 5] ko Ao WA gle
o2 A= o] pcv-lolgta F3=HAGY.

H ol o] fAE U FAHEANN 2B S
ERoZ = AFAY AW olfAERA
A AR AZF T (post—weaning multisystemic
wasting syndrome, PMWS)©] 1991d 7t}
ol Hg FAgE 0]FY m= FHII}
2y olxo} =yt T FEARYGe] et

i
Rl
WY 02,

m

o
=

TogE udegeld mudgm Ao
PMWSS] #Zde 5- 18532 =ix|ojA ot
ek AR HA AFHA, ZEFIE, R,

WY, A4 9 g2 5o 348 508 @

OV AR 1 - 200l dEelAE IR
ge wddg BgHes ZAad 40%7%

= BT —

A olE g ohgstHi B

in

hw o2 SolFgA AN HY, ¥x4
Zo), 1+ @ AAo]
PMWS S5 dehdls A9 x3 oA

PK-15 A EFo)A Fais PCVY A8 &
A3} ko] AP oRH MEE PCV 2
PCV ®o|Fo] o] Aol Fadt d48%
Aow MY,
HAZRE Eelg PCVE tde 96%
ool AVIMYE ABAEE Hole 3dhe
genotypeS A8k Wb, PK—15 Al Z 5
A S PCV-13E 80% ©ldtel |71
g AEHE 2o NE TE by Aol
gt o8 e fA Fxe FHE4Y
2ol & ulg o2 o] 2L FaF= PCV-2
7 gyEgr 9,

PCV-2 Z4-& sty fsixs AlEH

T o=
ke B3 wlolgiA B, AAAAE S
nlolgl A QA BF Fo] 9lom, ¥AA

Wb 0 2= 7H8 83 (indirect immu—

froor

nofluorescent antibody test, IIFA), W&
A9 (immunoperoxidase monolayer

assay : IPMA), 44999 (enzyme—linked
immunosorbent assay, ELISA), © x4 3}
8k (immunohistochemistry, IHC) &°] 3}
T} o] olx ufolzA ;ALY EXYHE
ZA M HEsE WA =AW 2y Un
situ hybridization, ISH), Su]&<] PCV-2
FARNE AESe YA FEHELAHNTS
¥ (polymerase chain reaction, PCR) 5 ¢
2 7k A o] sEEe] ARRHI 9l
T}10. 13. 16,17

Kim o) B wEw FuoA AN
g1 9 HXE g eE PMWSE Jds
A7 8.1% (133F/1,634F)7F P2 &
Ho] o %= PMWS7E A8t Sl
NEH A, T PMWS FAto]
1ol PCV-2& A&HO=
o2 AL ¥ A5
7} PMWSS] BHag71 el Fa%
3 Qlthes Zo] ERIH T wekd PMWSE
Ast7] YaiMs PCV-28 ZHEo] RE=A

=16)
[¢]

o)

o

_—

30
Ly
ly

fZoto oo
g

l-‘I‘rJ
2
it
g
|
o -

(

b

€]

0 2

93

=l

4
i
il



2 sy 3 ojof 3,

A I FEF7HIAE PMWSS dS
= B9 %V\Lz*h/]- BALA %% =

Qw1 ot s an
2 YA A BeEAs A9 o
o] PCR 59 A8 Ay o2 PCV~29)
g9 AZo] Wt A SHbE|ojo} ik

& A7 e w3 =79 PCV-2 34
< g3l AGP 1l Azurog A&3s)
I NIZETE & PCRYE o] &3te] o] Ay
= T

T

SANSE

PMWS7}F o H= oke] 3027 40,
60, 804 B A 3vielE %Alﬁhi H
]/] gou aﬁxa _zqc /\172} _4];8— ];{ ul

¢

T 2AE xMoPO% HholE A HE A
2 A}%—s}wt} PCV-2 7Zd& A3
%T/M Aol A <k

ox do Mt
2ok

i rlo

Ool:

o)

s

Mg

PCV-2

ol
—

oy
fijo

FALSE:

2
Ay
el3}7]

=

Z2H PCV-27F #AAHAREAE
Aol DHYFFAUE AHgatel
572 499 dxzds Aeo4 5
Fo Lot Aol AZA T

ALAA 108 5 228 3 ¢
(phosphate buffered saline, PBS)
<3b 33 AHEH. PCV-2¢] §o
d nne A (FRTed d AP
= 1;]- A 7 170@.:40] dA3) "HolgE
A7kstel A9 Aol 1A we3t &
PBSE 33 AH3tt. 23 &2 FITC
anti—mouse conjugate (/eno Biotech) & %2

=2 1
AHo] Yol =2 Hrhste] A9 LHAolA

i—’,

=,
é
Eog
\__v_..
%-‘1‘

¢

JN Iorf-ﬁrﬁm‘_m

=HA| MZajo[H A 2ge| Ftks 9/8 PCRY XE

1A ®ES 3 PBS®E 33 A3 ;:4
mounting bufferE "ojrg]xn #Hu|ZFEtA

42 o5 AT stellA @RS

Hio[2{A s &
PMWS S7d< el A =xe=y
E1 PCV-29 ke tgat 22 o
a3tk &, PMWS7F 4= E okg
xm dxd, A%, A%, v 2 2§ =
A& 493 wols FYL 33 AN F

o gxabdtg wz2lE AlEEte] FAl 2
=AY F-A43 222 AccuPrep Genomic

=

DNA Extraction Kit (BIONEER) & ©|£3}¢
AzAte] g4 o Se FEF F

—20°Ce] B#stHEA Ao ALgatsiTh
%ﬂ&i%ﬂﬂ%
(Polymerase chain reaction, PCR)

EXE

PMWS7}F o5& A ZHE PCV-
28 EXARE Fdtr] Y3l PCV-2¢]
Eo]4 <l primerg ©]§3lo] PCREYCSE FH
22 SZ31 T Primers= Genbank? data
£ 7|%E Table 1942} Zo] Azttt
PCRE v 2 WHoE 333t
555 DNA AZ 10xLell 10 XPCR buffer
5, 25mM MgCly 418, 2.5mM dANTP 4.4,
forward primer 1.5uf, reverse primer 1.5
18, Taq DNA polymerse (5U/ub) 0.54Z @
of AA W8 505 pre—PCR (95T,
12 min), PCR (denaturation 95C/20 sec,
annealing 56°C/20 sec, extention 72C/45
sec, 42 cycles), 7181 post—PCR (72T, 10
min) & #FAFZ7|(MJ PTC-100 Thermal
cycler, PharmaTech Inc.) & AFE3o] AlA]
SFATE HESAME2 1.5% agarose gel Aol
A 71953 H ethidium bromide® G
3t bandg 3R ow FHEE FAA 2
7] 100 bp ladder (JBD) & o] @794 E 3}
of #istsitt.

s



Table 1. Oligonucleotide primers for PCR

Genes Sequences (5'—3') positions Fragment length (bp)
PCV-2 +sense: GGTTTGTAGCCTCAGCCAAAGC 172-193 AL6
-sense: GCACCTTCGGATATACTGTCAAGG 587-564
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Fig 1. Confirmation of PCV-2 infection by indirect immunofluorescence (IIF) test
using PCV-2 specific monoclonal antibodies. (x 400)
Normal (A) and PMWS suspected (B) field samples were reacted with PCV-2

specific monoclonal antibody.
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Fig 2. Detection of PCV-2 by PCR from lung tissues of pigs. Five samples have
been amplified with PCV-2 specific primers.
Lane M : 100 bp DNA ladder, Lane 1-3 : PMWS suspected field samples
Lane 4 : PCV-2 positive sample, Lane 5 | PCV-2 free sample

M1 2 3 456 78 9101 M
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Fig 3. PCR products of PCV genomic DNA extracted from infected porcine tissues.
The presence of PCV-2 antigen in the porcine lymph nodes was confirmed by
IIF with PCV-2 specific monoclonal antibodies.
Lane M : 100 bp DNA ladder, Lane 1-11 represent blood, tonsil, lymph node,
trachea, heart, lung, liver, spleen, intestine, kidney and WBC, respectively.
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