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Development and Application of an in situ Hybridization

for Detection of Porcine Circovirus Type 2

YAO Xin, YANG Han-chun® ,GUO Xin,CHEN Yan-hong,ZHA Zhen-lin
(Key Laboratory of Preventive Veterinary Medicine of Ministry of Agriculture ,College of
Veterinary Medicine ,China Agricultural University, Beijing 100094 ,China)

Abstract: A fragment of PCV2 BF strain with a size of 341 bp was amplified by PCR with a set of
primer designed according to the genomic sequence of porcine circovirus type 2 available on Gen-
Bank. A nucleic acid probe labeled with digoxigenin-dUTP was prepared by random priming.
Further research indicated that the probe was not reactive to PCV1, porcine reproductive and re-
spiratory syndrome virus (PRRSV), porcine parvovirus (PPV) and pseudorabies virus (PRV),
and could detect 1. 78 pg DNA of PCV2. Thirty clinical samples were detected with the developed
in situ Hybridization (ISH) and polymerase chain reaction (PCR). The results indicated that the
ISH had a specificity of 100% and a sensitivity of 88. 9%. Distribution of PCV?2 in tissues of pig-
lets inoculated with PCV2 was analyzed with ISH. The lymph nodes, thymus gland, tonsil,
lung, spleen and nasal mucosa from the inoculated piglets exhibited positive signal at day 3 post-
inoculation. The liver, kidney, pancreas and ileum were detected to be positive at day 21 post-in-
oculation. The heart, stomach and brain were positive at day 42 post-infection. The epiglottis
cartilage, urinary bladder, skin, muscle and the tissues from un-inoculated piglets were negative
during the experiment. The results suggested the in situ hybridization were sensitive and specific,
and could be applied for clinical and laboratory detection of PCV2, as well as location of infected
target cells of PCV2.
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1.100 bp DNA ladder; 2. BT I8 5 3. A 1R 7 Br

PCR #3474 ;4. PCV2 4RI 5

1. 100bp DNA ladder; 2. Negative control; 3. PCR

product of probe fragment;4. PCV2 cell culture
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Fig. 1 Amplification of probe fragment from pGEM-T-
PCV2-ORF2 by PCR
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F(NO U I AT B S A% 28 45 0 (B 2) R WLl
HIHAE RS PCV2 DNA B2 2 (55 L 1 5
PCV1 DNA.PPV DNA,PRV DNA & PRRSV c¢D-
NA 124 38 25 5L 35 S B %

1.3.5 PCV2 DNA 2252 ;2. 5§ PCV1 DNA By A58 ;
4.5 PPV DNA BJZ2%Z;5. 5 PRV DNA BY422;6. 5
PRRSV ¢cDNA K458

1, 3. Hybridization with PCV2 DNA; 2. Hybridization
with PCV1 DNA;4. Hybridization with PPV DNA; 5.
Hybridization with PRV DNA; 6. Hybridization with
PRRSV ¢cDNA
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Fig.2 Specificity detection of the probe
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JE HL VKRG 2T I L 4R A0 43 6% B I DNA & &
H 1426 ng/ L, B B BUAS [A) Wk B2 5 78 NC B X
B L FH M 5 2 B T 0 A% TR AT R AT BRE S 24 S 45
(3R, ik DNA WKIE R 1. 78 pg/upl BB
S ZE A BT R BH P L BB A AR A B

URE
2.4 EARBEBEAHAHEMLREZS PCR &
BIEL &

SRS R &R AU T3 1Y 40 200 BHEE 30 43, ik ER
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PCR R ST 19 J5 A6 44 38 458 R 35 A7 46 D, 45 2R 3= W
(£ D :PCR K A BHYE 18 43, BIE 12 435 B A 42
ARG HE 16 143, I 14 £, PCR &k B
P L R 44 58 B AR A6 DU 2 4 BH % . PCR A 4y
PHAE R REA A 2 45 GO BERTE IEAS 107 28 A 2%
ARG BAYE  BIPERF & 28 100 %, FHYEAT & 8
88. 9% . FH IR, HE N7 (9 IR A 2% 28 HOR 1 R 5 1
100 % U 88. 9%,
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1~8. Bk DNA (& B 45 5 0 1. 426 ng/pl., 142, 6 pg/pl, 14. 26 pg/pl.7. 13 pg/ul,3. 57 pg/ul.1. 78
pg/pL,0. 89 pg/puL 1 0. 45 pg/pL
1—8. The concentration of plasmid DNA is 1. 426 ng/puL,142. 6 pg/pL.14. 26 pg/plL,7. 13 pg/pl,3. 57
pg/pL,1.78 pg/pl.0. 89 pg/pL and 0. 45 pg/ul respectively
B3 RETHBE RN
Fig. 3 Sensitivity detection of the probe

F1 RMHEXE PCRIEMALLE

Table 1 Comparison on detection of clinical tissue samples between in situ hybridization and PCR

JEA 238 In situ hybridization

BHPE Positive number Bt Negative number i 7 PE Specificity U Sensitivity
PCR BAME Negative 0 12 100%
FHHE Positive 16 2 88.9%
2.5 ANIREEEN PCV2 EHALHH A 45 o R W G5 R BE Ik g R R I | D

IS S B R 28 S HOR X PCV2 N TRGAT BRI Gl ) AR Hh 2 50 5 5, EL7E I L 45 i
AR AAA R A0 PCV2 RIS R (& 2)  WE R BHPE (S S5 8 2, T A INE 20 (&1 4) 5 %
RN TGS 3 d, TN Al bk 25 Ik 2 B4 7 d, AT MOk AR AR RS th BHPE AR 5 L 5 21 d,

F2 AIRFEAR[FPCV2 RUEZHRNER
Table 2 Detection of PCV2 in different tissues of piglets post-infection with PCV2 BF by in situ hybridization

JEYLJ5REE /d Days post-infection

2041 Tissue

3 7 14 21 42
N AR B 45 Mandibular lymph node 2% /2" 2/2 2/2 2/2 2/2
Jili "]k B2 45 Bronchopulmonary hilar lymph node 2/2 2/2 2/2 2/2 2/2
M Z B B2 45 Mesenteric lymph node 2/2 2/2 2/2 2/2 2/2
JUE 1B 4 K B 4% Tnguinal lymph node 2/2 2/2 1/2 2/2 2/2
J¥g I Thymus 2/2 2/2 1/2 2/2 2/2
Jifi IE Lung 2/2 2/2 0/2 1/2 2/2
LAY Spleen 1/2 1/2 2/2 1/2 2/2
Ji k1A Tonsil 0/2 1/2 1/2 1/2 2/2
£ H B Turbinal bone 2/2 1/2 0/2 1/2 1/2
BFBE Liver 0/2 0/2 0/2 1/2 2/2
' IE Kidney 0/2 0/2 0/2 1/2 2/2
AT Pancreas 0/2 0/2 0/2 1/2 1/2
[ % Tleum 0/2 0/2 0/2 2/2 2/2
% Brain 0/2 0/2 0/2 0/2 2/2
LI Heart 0/2 0/2 0/2 0/2 2/2
H Stomach 0/2 0/2 0/2 0/2 1/2
22 IR Epiglottis cartilage 0/2 0/2 0/2 0/2 0/2
Sz Bk Skin 0/2 0/2 0/2 0/2 0/2
WA Muscle 0/2 0/2 0/2 0/2 0/2
J% Bt Bladder 0/2 0/2 0/2 0/2 0/2

o RN B PR RE A o AR AC B

* Number of positive sample; * % Number of the detected sample
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JHE I B FDE SR AR [l fy mT At B MEAS S IR E 42 AER L IRBE TP BE RS S 40 A AR RN S AR R
dyaf O JIE B BRI BE AR 5 S IR B G, G RIAMAYRRZL S I JUE R A 2 2R G N ) B
BRALATE I W N — BRI B AR 5. RS R HCE R A LA 4R 40 MR DL PR =
YeEg)a a2d ATn] ik ELEh J JiR  IRE S A UK i AE 21 d A 42 d ARSI A AL AU P BRPE R S AR B,
FAPEAS S . WSS FHPEAS S 8 b Tk /NES ATWEATZ, ARBXT I BT A L2V D B

ALCLE. 4350 R B 45 il E BGAE CRRAED s BUD L F. 4351 o A % e 4l B A bk 0 &85 L s O | g e
A,C,E. Positive lymphoid node,lung and spleen detected by in situ hybridization respectively; B,D,F. Lymphoid node, lung

and spleen from the uninfected healthy piglets detected by in situ hybridization respectively
Bl 4 WhEZE AR RAE A PCV2 JR AL 235 1 i PE IS S 66 X
Fig. 4 Positive lymphoid node,lung and spleen detected by in situ hybridization 66 X
20 T (4 RE AL X PMWS K H A PCV2 B AH G R
3 3 i WG IIZ W T 2, Larochelle %5 X &2 Kt AL 7
YR SUPRE I R R 2 R B e BT 5 AR PMWS BUSRREAN 2 A BATRIL PMWS
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AT IC PMWS 195 B TR KT 305 81, B L e 4 G U
X LR e 0 1 AR R R R DR A 2 A
A S B AR A S RS S A M A A
TP IS A M, Kb AR T
MNEHL LRGN RE A PCV2 1Y SR 2% 28 46 7 %
25 S R R A U 2 B A ST 1) O vk LA R
SR FTAELIRR R 2 1 A A T LAAE S PCV2 I8 e 3 1Y) 52
BELW T,

N RS 238 485 AR XN TG PCV2 B2
K 3 B 78 N TR Y I 3 d, BRI AT DA B 45 | B Bt
it AU G U 26 20 2 rp oA s PR 2% 58 A5 5 T ELAE i
g5 e M R B S O — H RS E] 42 d,
DIl X Se 28 H R PCV2 s BRI A 4, B 2
PCV2 i B H L8 H L 2 78 PCV2 By R 112
Wi 5 & 9 4 1B 12 1T LSRR X S Al U EAT A, A
K25 R AE AL PCV2 MM S — 28
P53 B 76 BHPE (S 5 38 2 09 S s 48 B ik 2
gh AR A LD WAL, EF X PCV2 fE414L
B A ARG 25 S T A AR AL EAS Y s
A 22 5%, Kim A #E PCV2 YL )E 20~24 d
I3 T 1 B P 15 5 e sl e i A FR AT A 5 L SRR
J& 21 d IR BE A AT RE A3 A0 (1 A S R e B
XA RE S BT A PCV2 FERRAT 6,

2 I FL 3 T I R PMWS S 1895 191 2 41
ARG N TG BREAR M55 19 22 5, WoR I IR
P AUREAR Y BHPEAS 5 50 T AN TG i L 4URE A, H
AT AR X UL B AR RO M A PCV2 IR Y
VAR ORCE I 2 T N TR LRI R, © A S
FU, — Se R, AN B AE 5 R 25 A IR 7
(PRRSV) JJ& 41 /N 2 (PPV) | Bl 3 Vg I AT B % 5
PCV2 At [E 0% 78 FH L 5 PCV2 7835 1K 4 1 &2 1l
FIE PMWS WA DA EZEMEH, X8EREIKkS
PCV2 HYER G YL BE 08 hn & % 4L % 1 PMWS I R
FER L B M, EHE R G R BB T
PWMS [ #& & 9% 5 M\ TR YL 35 /) PCV2 i J5 K
PeROUAFHE—EEZS . WK, PCV2 B 5 PMWS
() K A 2Z TR G 2R 1 aE — 2B TR ABIFSY .
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