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Development and application of TagMan-MGB real-time
guantitative PCR assay for detection of goat pox virus
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Abstract: The complete gene sequences of eight capripoxvirus strains in GenBank were aligned and analyzed with DNAStar
software. We selected a size of 64 bp gene fragment that was located in gp064 region of goat pox virus (GPV) genome, and designed
a pair of primers and a TagMan-MGB probe against the gene fragment with Primer Express 2.0 software. Then, the fluorescence
quantitative PCR (FQ-PCR) assay was developed and the standard curve of different dilution series was described. We extracted the
DNA samples from clinical skin pox, scab and GPV infected materials of artificial challenge animals. The FQ-PCR assay has been
performed for all kinds of DNA samples. The results showed that the FQ-PCR assay was sensitive, specific, stable and could be used
for clinical diagnosis. This method provided an important tool for rapid diagnosis of goat pox clinically, and for study GPV
pathogenesis in the course of disease occurrence, development and convalescence.
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AY077836  GGCGATGTCC ATTCCCTGAT CAATGGGTAA AAGATTTCTA TATTCCTCAC GGAAATGAAA TGCT
AY077835 GGCGATGTCC ATTCCCTGAT CAATGGGTAA AAGATTTCTA TATTCCTCAC GGAAATGAAA TGCT
AY077834  GGCGATGTCC ATTCCCTGAT CAATGGGTAA AAGATTTCTA TATTCCTCAC GGAAATGAAA TGCT
AY077833 GGCGATGTCC ATTCCCTGAT CAATGGGTAA AAGATTTCTA TATTCCTCAC GGAAATGAAA TGCT
AY077832  GGCGATGTCC ATTCCCTGAT CAATGGGTAA AAGATTTCTA TATTCCTCAC GGAAATGAAA TGCT
AF409138  GGCGATGTCC ATTCCCTGAT CAATGGGTAA AAGATTTCTA TATTCCTCAC GGAAATGAAA TGCT
AF325528  GGCGATGTCC ATTCCCTGAC CAATGGGTAA AAGATTTCTA TATTCCTCAC GGAAATGAAA TGCT
AF409137  GGCGATGTCC ATTCCCTGAC CAATGGGTAA AAGATTTCTA TATTCCTCAC GGAAATGAAA TGCT
1 8HFEEFRESSHIEREFTILLER
Fig. 1 The alignment of gene sequences of eight capripoxvirus strains.
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Table | The name, sequence, location of primers and probe
. oy Location
Primer and probe Sequence (5'-3') (AY077835) 64 ,
Forward primer ggcgatgtccatteecty 57966-57983 200 nmol/L 200 nmol/L,
Reverse primer agcatttcatttccgtgagga ~ 57986-58005 95°C 2 min, 95°C 2's, 60°C 60 s( ), 45
TagMan-MGB probe caatgggtaaaagatttcta 58029-58009
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Fig. 2 PCR identification of the recombinant plasmid. 1-4: X C v
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Fig. 3 Restricted endonuclease digestion of recombinant , 5 1x10° TCIDse/pL

plasmid. 1-4: recombinant plasmids digestion by EcoR | and
Pst I; M: D2000 marker.
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Table 2 The experimental data of replicates of the same sample with different concentration

Different concentration

Intra-assay result (Ct value)

Statistic results

of the same sample

1 2 3 4 Avg. SD CcVv
1 18.15 18.50 18.32 18.63 18.40 0.2096 1.139%
2 22.42 22.13 22.35 22,51 22.35 0.1621 0.725%
3 25.12 25.37 25.55 25.27 25.33 0.1804 0.712%
4 28.08 28.17 28.11 28.32 28.17 0.1069 0.380%
F 3 WEANTREHARREEEE EREEE
Table 3 The experimental data of four replicates of different samples
Inter-assay result (Cr value) Statistic results
Different samples
1 2 3 4 Avg SD Ccv
1 19.45 19.72 19.78 19.43 19.60 0.181 0.923%
2 18.33 18.57 18.24 18.11 18.31 0.194 1.059%
3 19.07 18.93 19.13 19.05 19.05 0.084 0.440%
4 20.93 20.87 20.79 20.85 20.86 0.058 0.277%
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Fig. 4 Fluorescence amplification curves (A) and corresponding standard curve (B) of the recombinant plasmid. (A) The curves 1 to
4 represent 1x10%, 1x10%, 1x10°, 1x10° copies/uL of recombinant plasmid respectively. (B) The standard curve and the 4snots
represent the corresponding standard dilution.
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Fig. 5 Fluorescence amplification curves (A) and corresponding standard quantization curve (B) of dilution gradients of GPV DNA.
(A) The curves 1 to 5 represent 1x10°%, 1x10%, 1x10° 1x10°, 1x107 copies/uL of GPV DNA respectively. (B) The standard curve and
the 5 snots represent the corresponding standard dilution.
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Fig. 6 The specific experiment of FQ-PCR assay. The curve 1 represent the goat pox virus, the others respectively represent
Avipoxvirus, Orfvirus and Suipoxvirus which are negative.
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Fig. 7 Fluorescence amplification curves of GPV DNA samples by the FQ-PCR assay. The curves 1 to 5 respectively represent five
different goat pox skin samples, the curve 6 represent the negative control.

, 27 d>14 d>45 d

3
GPV DNA,
FQ-PCR GPV :
, 7~15d 9~14 d
GPV
2.6.3 GPV
FQ-PCR
3 it
DNA : 150 kb
, AT :
75%,  A+T e,
A+T PCR
TagMan-MGB ,
(Non-fluorescent
Quencher), , TagMan
PCR )
: MGB
(Minor groove binder) , Tm

Journals.im.ac.cn

10°C , Tm , MGB
TagMan ,

A+T
(9]

TagMan-MGB GPV

[lO,ll], PCR

PCR [12,13]’
TagMan-MGB
PCR ,
DNA 1fg ,
PCR (24 DNA
10* ,

DNA )
DNA

( ) L
GenBank

Blast PCR

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



TagMan-MGB PCR

471

TagMan-MGB-FQ-PCR
GPV

27 d>14 d>45 d,
7 15d

GPV

30d ;

, 15d

GPV ,
PCR )

TagMan-MGB-FQ-PCR GPV

GPV (
(13d), TagMan-MGB-FQ-PCR 5d
3d

, PCR
(Culex tritaeniorhynchus)

[l

[2]

B3]

[4]

[5]

[6]

[7]

(8]

[]

[1

DNA, TagMan-MGB-

FQ-PCR

[1

REFERENCES

Yin Z, Liu JH. Animal Virology. 2nd Ed. Beijing: Science
Press, 1997: 939-963.

; “ .2

, 1997: 939-963.
Gershon PD, Black DN. The nucleotide sequence around
the capripoxvirus thymidine kinase gene reveals a gene
shared specifically with leporipoxvirus. J Gen Virol, 1989,
70(3): 525-533.
Rafyi A, Ramyar H. Goat pox in Iran, serial passage in
goats and the developing eggs and relationship with sheep
pox. J Comp Pathol, 1959, 69(2): 141-147.
Rao TVS, Bandyopdhyay SK. A comprehensive review of
goat pox and sheep pox and their diagnosis. Anim Health
Res Rev, 2000, 1(2): 127-136.
World Animal Health, Reports on the animal health status
and disease control methods and list A disease outbreaks,
1996-1997. Paris, France: Statistics OIE, 1997.
Hong Y, Xie ZW, Shi HY. Five persons infected
capripoxvirus. Chin J Infect Dis, 2005, 23(2): 143.

, 2005, 23(2): 143.

Wang KG, Yu TD, Zhang DQ. The first outbreak of goat
pox in Guizhou. Prog Vet Med, 2003, 24(4): 116-118.
. , 2003, 24(4): 116-118.
Tulman ER, Afonso CL, Lu Z, et al. The genomes of
sheeppox and goatpox viruses. J Virol, 2002, 76(12):
6054-6061.
Han JF, Ning YB, Song L. Research of real-time
fluorescent PCR in the rapid differential detection of H5,
H9, H7 subtype avian influenza inactivated vaccines. Chin
J Biotech, 2007, 23(5): 953-957.

Journals.im.ac.cn

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



472

ISSN1000-3061 CN11-1998/Q

Chin J Biotech

March 25, 2009 Vol.25 No.3

[10]

[11]

, , PCR
H5 H9 H7
, 2007, 23(5): 953-957.

Wang KG, Yu TD, He GZ. The detection of goat pox
virus antigen by reverse passive hem agghtination. J
Mount Agri Biol, 2005, 24(1): 29-32.

, 2005, 24(1):
29-32.
Xu LR, Zhou BJ, Yin ZX. Ultra-structural pathological
observation on the lesions of goat pox. Acta Vet Zootech
Sin, 2005, 36(5): 492-497.

[12]

[13]

[14]

. , 2005, 36(5): 492-497.
Mangana-Vougiouka O, Markoulatos P, Koptopoulos G, et
al. Sheep poxvirus identification by PCR in cell cultures. J
Virol Methods, 1999, 77(1): 75-79.

Markoulatos PO, Manganal-Vougiouka. Detection of sheep
poxvirus skin biopsy samples by a multiplex polymerase
chain reaction. J Virol Methods, 2000, 84(2): 161-167.

Cheng ZT, Xu CZ, Yue J, et al. Research of PCR method

of diagnosing goat poxvirus to different gene.
Heilongjiang Anim Sci Vet Med, 2008, 33(3): 63-64.

PCR , 2008, 33(3):
63-64.

REORIORDIREDREDIREIREDOREDIREIREORGDIREDREDIREIREODOR IR LD REDIR LR LR IR LR KD

5 B IRF AL 5 B AR P L A 522 s A5 I I

HNEE R RS
XA 5 H
978-7-03-022695 -2 ¥ 75.00 200942 F WHR
GETR)

16

:%ﬁgg\'

> @ San
op——
A

WAL A

100717
010-64031535

http://www.lifescience.com.cn

Journals.im.ac.cn

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



