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Establishment and Application of PCR to Detect Wild-Type

Pseudorabies Virus
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Abstract: In order to effectively differentiate between gene-deleted vaccine and wild-type isolates of
Pseudorabies virus(PrV), a PCR method, based on sequences of gE and gl of the PrV genome, was
established after selection of the optimal reaction conditions. By applying this technique, the 848bp
gene fragment was amplified from PrV RA strain, SH strain and LA strain, respectively. The negative
results were achieved from Bartha-K61, RK-13, VSV, HCV, PRRSY, JEV, PPV and PCV2. Sequencing
of the amplified products showed that the PCR method was specific. The sensitivity of PCR reached to
5pg DNA of PrV RA strain . We applied the PCR method to detect 172 tissue samples from 37 pig farms
in Jiangsu, An’hui, Zhejiang, Fujian and Shanghai during 2003-2004, wild-type isolates of PrV were
found in 35 tissue samples (20.34%) and 15 pig farms(40.54%). PrV distributed widely in naturally
infected pig’s tissues including brain, liver, spleen, kidney, lung and lymphnodes. The PrV positive
detection rate in lymphnodes was the highest in all tissues examined and reached 83.33%. The
established PCR method provided a more sensitive, specific and reliable method to rapidly detect
wild-type PrV and epizootic study of PrV.
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B, CEPWRIEG A LR S
I, gl s RN, B 70 SR
F, ATLI%R B8 Rl AR TR AR
My R, KB SIS E R R EE M. X
SR R R TSR o T R0W, (EAREPHICEF
RS . b, H AL R T GER
SIE T RS FIR Y . B S PCR AR
g ENAEANMNFEFEEBEENET PV
R I COl, T S 043 A AO % Wi Bk (Bartha-K61) 2
— BB R GG Rk, £ KR BamH 17 F B P EE
KT 4kb BIF5], WERFILTEEA gE FIXEHH
ol JE¥. gE EFER Prv MFEMHERAETZ T,
EARFHFEHPTER. 90 £FMFEHFEME
HUES gE ERBRKEEEM L. W2 EHE
RATFTHZERBUR IS HREELR LI H gE BRI
%o RSB ERRM gF. gl FRFIBLT — X514,
BT HR Prv B S ERA PCR 5k, R RLZHT vk
1T TH3% Prv IR MIRE S AR TR AR .

1 #M#Fes ik

1.1 JHR5H
PrV 2 A(RA)ERI A R [ % 25 83 8257, Prv Bartha-
K61 PR HIFA /RIR G AT T, Prv & A (LA)
BEEWLARRY KFEGHENB BB EN, v L
(SH) HEIALRE 5 EIHRE, LB ERamEk
(RK-13) ZHtk 17 5 AR A% 5 s i
FEHEM, AT REEHE. BAMRME DR HEE(Vesicular
stomatitis virus, VSV). RN (Hog cholera virus,
HCV). 3 %58 5Pk 45- 8 L% 82 (Porcine reproductive
and respiratory syndrome virus, PRRSV). ¥& Z i
# R (Japanese encephalitis virus, JYEV). 3E4H/NR
# (Porcine parvovirus, PPVYFIERE A HE 2 &
(Porcine circovirus 2, PCV2) ¥ AL 85y 53
RIFZ B, KHHTHE DHS a Bk A SER EARTF.
12 ZApRsEsnE. TEMMEERT
MEM ¥R, HAE4ME A GIBCO A Fl;
Taqg DNA B4 8, dNTPs, Mg*', 2XGC buffer 11,
5+ F bR DL2000. DL15000, FR &N 4IEE Sal
I. EcoR1, pMDI8-T £ 43 B E4Y) (TaKaRa)
REHMRARF, HAM KB Promega A,
1.3 SRS ER
WY& GenBank C.ATMH Prv WM EERITFI
(& X 5:BK001744), it 1 X 3190, L 7[49(P1):
5" CCCTGGACGCGAACGGCACGATG3' , fiF
PrV DNA 4 123052bp~123074bp; Fif5|Y)

(P2): 5' GGGTGGCACGCGGTCTCGAAGCA3' ,
£7F PrV DNA FH K405 123899bp~123877bp, 5l
Wiy B HE R A 848bp, TLIEE S gE RIS
of, HBT gF BHX. 5/¥H LIEETAYT
BERARE K.
1.4 REFEF

RK-13 AT 10%/MEMENNTESEER
100IU/mL. %5 E 100ug/mL)] MEM 153735
F, SAKRKR 80% L EHERT, BB EE, 37
CHRHE 1h, HBIAKNE)ER S a7
b, REME 2%/ BT MEM 48589,
37 CHRLEIE TR, TEMMRZIL 80% L _ET K.
1.5 PrV & A #k DNA it 5 DNA RIIRE

I RBHER A Bk DNA FIRE S B ik pr
MR FTVERAT, (NGRS BRI M R 3 K,
20 BB S00uL I A E A K(20mg/mL)F1 SDS
TR PE Ay 500pg/mL F1 1%. 55°C/Ki# 0.5h, .
By &4 S8R K, REUKHE. Tk
TIEREL, VLIS 10% LBk, THREHT
20WLTE H1, 20CHFER . KESAUKRG: PrV §]
BB LBIAF. B, Bl . KBS, W%
4R BIRE. BRI PBS HIRGERM, ¥ bdkdy
RIREVH LR (1% 8 DNA.
1.6 PCR ¥ #&&&mk

%} PCR HI15| 913 & . dNTPs k¥ & PCR #IiB
KIREE. BE BT SREHRITAM, %l PCR
Y B A RN
1.7 PCR IR S F 54T

TR IR T ¥ PCR Po B T b g
pMDI18-T ik, PRERPHME T, FEEURAHBAT
Rt . BREUIE e A FE R E A TR AT T
(H1 K% TaKaRa 2 @8 #HATRIF) . FIFHZEE 5818
{4 DNAStar 7t RF4 R, ¥l EETFHE D
WATH PV B EF S
1.8 PCR RF5 g

R ER PCR $ 1844 73 HIXHRA K T HE
TR BRI ITRN, #E %5 PCR Wi, L
L& SDS-EHEE K EHIRK Prv & A BK DNA
YE } ¥k, F GeneQuantpro 1% i & # fl {Cl) Ho 4
B, AREHITI10FRIIHE. RAMKMAER PCR
RAR R AT G, RS .
1.9 PCR 3iX#e4f R A4

FEARIET 2003~2004 FEHBEVT 55, HFIL
TR RBE. LIBSETEERRERES R
R ARAER . R F R AL 5 O R AR A
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i’ir FEFZE[E IDEXX 254 I AE RS G °F

U S TR AR gE-ELISA il H il it o Bk,
HEHIH‘ B, Ml B, WRCLEECEEE B RS AL
BF RS, Mk R () SR ]
{EAMAS R ., BREUET PCR £, @5 A FI2H 2
o Prv BFEEAOR I . 5 20032004 IR
WL, =il ., BgEanliighizaan 172
R R Bk, e BRI ISR I DNA
T PCR £

2 #R

2.1 PCR AE898a

JA IR PCR B R4tk id Al At Ak, w1 o
FPREFE: RNSEFA souL, £ 2XG6C
buffer 1125uL. 10mmol/ LdNTPs 2ul., 40pmol. 1)
1P 1. P2 % luL. DNA {8 10uL. LB 1K
10.5uL. Tag DNA 2§ 0.5pL2.5U). il
WAIS. n20ul S aE . PCR RN FEIF A
96°C Fii 4% Smin, 96°CAPE | min.70°CE-K 1 min,
T2°CEEMH 1 min, 30 PMEFF: f2i5 72°C 4E 10 min.
22 PCRUBERINTHYNERF S

I HT ATt S A e A U, BRI RK Al
i3 F1 Bartha-K61 $#£4b, & A ¥k, h;ﬁﬂc‘ oA B
Bfedr it 7 -4 848bp KM HBL N 5
fF. UBLAE TV PCR HiLfENE X 4 Prv B &bk
MW 998E. & A fk. BikE. & A#RE PCR I
=49y 55 pMDIS-T M4 ¥k /B #T B DHSo..
PRI s, SRHUTRIA] Sal 15 EcoR 1 BV 43
o, BTSRRI 3 KRR F B O E A A
pMDI18-T # i, HEAL TRl f 4 4 pTRA.
pTSH fl pTLA (& 1. WF%E (FHeg, #2
GenBank R HUHY X 3 5 45 4 0. AY683134,
w5831%a AY683136) o4 Fe ol & Y5 ikt

B, M PCR 5 A= 4 ik
2.3 PCR & Prv AY4F SR BIR M

N2 FH AT R A (R S R 9 B S A

72N
I
N

1 B !
Fig.1 The results of RE analysis
M, DLIS 000 marker; |, pTRA(Sa! l+Eco R 13 2, pTSH{Sal 1 +Eco R 1);
3, pTLAiSal [ +Eca R1).

# HCV. PRRSV, PPV. VSV. JEV. PCV2 %
AR IS R (BRI, e IAg LR,
UEIH 1% i LA RAFIRE 0t R s el Prv

7 A £k DNA, 47 10 5 29)8F . 9 Prv DNA
Rl Spe I, PCR 7 H{nme AR 13w i) H 0 &
e, IS EIHRCE R 0.5pe I, PCR 41840 E A9 44
ANiEE (1 2)

hp
2000

g

SO0
250
100y

P12 PCR FHlll Prv 85 DNA (8T
Fig.2 The sensitivity of PCR for detection of Prv DNA
M. DL2 000 Marker: 1, $ing DNA: 2. Sng DNA: 3, 500pe DNA: 4, Slpg
DNA: 5, Spe DNA: 6,0.5p2 DNA: 7, 0.05pe DNA,

24 PCR W E&MEmBIHEl e R
2.4.1 PCR Xl Oh3E KK H 2K K08 38 A [al 2] £0 4%
EHITETR: MIRARER IS 808 BE LA TE R 1 4%
Redg i, M gE-ELISA L] & 0 04 BH 2k i)
JFEP W15 Spidg B T PCR K5, 259 15
LA AT . R RIS R AN R
fr kAL, AREAER R e A, RGO .
WCGE Sy, M. B .
£ 1 BREFIE AL o S A et

Tablel  Results of different tissue samples from the naturally
wild-type PrV infected piglets tested by PCR

Pip MO, Lymph Liver Lunp Brian Spleen Kidney
| NT NT NT + + -
2 4 + * NT +
3 NT NT - NT + -
4 + NT - - NT NT
] NT - - NT - NT
6 4 = + + + =
- - NT + - NT
& - NT NT - NT E
4 - - NT + k NT
10 - + - NT + NT
11 - NT NT + - -
12 (3 NT - - K NT
13 ¥ + NT + + NT
4 NT - NT NT NT -
15 + - - + v =
percentage H1.82 3333 6250 RLURTH T30 1730
(5 (911) 1379 (581 CRLCE (97123 ()

Notes: +{Positivel: -{Negative); NTiNol tesl),

242 PCR I ACEAFE S A9 25 W : 1) 2003.6.1~
2004.4.31 ML WAT, %, . LS
A9 37 AN KPR IER G 172 Urmi . TR
I PCR J7 AT 40, &5 38 35 i Flep (24
Fapmiae, PFHEEE N 20.34% (35/172), SLEEMF) 15
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A BT Prv B ERIRAT, AYEIESR T 40.54%
(15/37) (% 2).

F2 EEFENERPETEERERNER
Table 2 Results of clinical tissue samples tested by PCR
Pig Positive  Positive Positive
Samples pig rate of pig Wild-type rate of
Areas farms (No.) farms farms virus(No.) samples

(No.) No) (%) %)

Jiangsu 10 64 3 30.00 12 18.75
Zhejiang 5 23 2 40.00 4 17.39
An’hui 4 15 2 50.00 3 20.00
Fujian 15 56 7 46,67 14 25.00
Shanghai 3 14 1 33.33 2 14.28
Summation 37 172 15 40.54 35 20.34
3 i

gE BHEE PrV K—HEEEERE, X Prv #y
HHZAELFER . Har, B LBSIIERBENE
B HRE NN, BRBE KT B ar s
BHRAIERB M EETFE, ATTEEREKBE
BRI R 2 B B AT S B B TR T 8 T R BR OV R R
k. BT gE BERS AR HIRERAMER
FZAHMBPAICHECRANELTRHEEARKTE
&4, FI gE ~ AR R S A P
P4, 3 H gE RIMAHSKHREAN—LKEA.
K gE vIYEAFREERE, X BB G sh 4R i B
a4y, ARIERFETE B R RS54, WERAR R
R HIETR, ATER NP REREEWER.
EANE LT gE-ELISA %5125, [HhET
BURMER R A, E R RN WM. A,
TEREMEARH. TTEN PV S 5EHEHEN
PR EReW . EEERATRE B e E K
X ERAMERRAE G S HRKT gE ERFF
Mt T —x4 519, B5LT B RaEX ) Prv B
] PCR 53 N A Z A Rems A B E R B0 5 3
I A BE. LIS A WEEE, BRI
BICUERK T gE AN Bartha-K61 B HidE. NA
BITER AT Prv PSR AR IR E A, Xt EAE %
ERE X Prv BF R AT ST ABHAT IR & .

Prv 2R A4 K 150kb, GC SERIA 72%, gE
RFHIL 74.4% . WHER GC 5 8% PCR ¥ &
T—EWIRME . KLV, R BN AAZ I AE BT
TaKaRa ¥ 10X PCR buffer — B K 215 FHs F 1 11
P3RBT SR A 2XGC buffer 1] J5 32 5EE Kk
B, §iEe By MEREE.

AL AN Prv BFE# PCR # K,
BAEEMS RN RSN, ClERER, 48

52, Mol shi A SR &k B A E U A rl B
B, RSP LRRE S PrV (1 — L fa] 8 P
NUEHITEMGFFE. MHEEARX 15 X
gE-ELISA X3 B4 I Ay BH P48 g AS 5] B0 AL ko
W, 25515 KB EREEFERE, HpPHKES
MR H R, N 81.82%.%F 2003 4 6 AF| 2004
4 AMRIA. #HL. 8. Bd. LEENA
— T H 37 NRKPEEIZER T 172 e, N
BB LI PCR b ATH M, 453840 35 ikl
HFAFTE Prv BF 8, PHMEZERN 20.34%, MF] 15
WA Prv I RRRAT, FMBISHES 40.54%.
HoA N CAAR 2R 22 B0 39 D0 R B X o i3 B L
FEEE, BV IERIR R R — N i E S E A
Frml ., EHEECRREE S HRRMEE R T RRF,
{HANREBE - BF B AR L. WEIp A PP S bk B
G, WE BRI E R BRYTEE, BRI GE
ARILHAER . FIBTRE A A7 7E BF R v IR H A b
R B RER, RR=XWETARNAHRE
AL PCR 58 2 A5 F1E Prv EF 8RR e 15 150 .
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