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[ Abstract] Objective To establish a rapid, specific and sensitive TagMan real-time fluorescence quantitative PCR
assay for detection of murine polyomavirus (MPyV). Methods The specific primers and TagMan probe were designed
based on genome sequence of MPyV. The primers amplified a 69 bp fragment. After optimizing the reaction system and
reaction condition, the standard curve was plotted by detecting recombinant plasmid standards. The specificity, sensitivity
and reproducibility of this method were evaluated. In addition, samples of lungs, spleens and feces obtained from
experimentally infected mice and 86 clinical samples were used to validate the efficacy of this real-time PCR assay. Results

The specificity assay showed that this assay could specifically detect MPyV and the sensitivity for MPyV was about 100
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copies/well. The coefficients of variation (CV) of both intra-assay and inter-assay were less than 1.13% . All of the

samples from experimentally infected mice were positive for MPyV and 3 out of 86 clinical samples were positive by this

TagMan-PCR detection with a positive rate of 3. 5% . Conclusions The real-time fluorescence quantitative TagMan-PCR

assay established in this study has high specificity, sensitivity and stability. It can be used for clinical diagnosis, routine

detection and epidemiological investigation of murine polyomavirus infections.
t=}

[ Key words)

/NEZ i BE (murine polyomavirus, MPyV) J&
TZ2RIRFEP 2R TR IR, O BUEE DNA 5, 25
KLy B, JoENE, AT A7 7R T 52 56 BURE FEF A= B
AR b E S5 Sh ) AR E (SRS S W A )
SRS (GB14922. 2-2011 ) 1 SPF 2 /N FlL %
FEIF T HERR R IR ) A T m] il /N LA
WA AR ZUMR e MPyV s T T RIS
BRSO AL TR L S e R AR Y S, AR TR
E MPyV HATSUMRE AR (EAE H AR R /R
SR L2 B BRI SO RIS AT IR
AR AR b N MPyV R AL
SR AT IR R R | B L B s A Y AR
o BRI G — T T AT X S5 S W) AR B i S
F ORI A & e T, o5 —Jr L al Ay
WFFE R 7 I 15 T S S W YRS PRt A
— MR R W MPy VR /N B ARG I T 32
AT AGRAIE S5 s ) 4 o i i LA A 1 A s —
AFEXHRTE SRR A R R R 5E, AR
HEN7 T PO T # PCR AN MPyV 951k, B
BB E R RS R RREVEAE R DR AR R

1 #RFn7E

L1 #F#Y

L1 A Al 2 )6 5E # PCR {X ABI )
7500, % # PCR {¥ }¥4 H Biometra A% TProfessional
Standard Gradient, 541396 B T Nanodrop 2000C
4 1 Thermo; PCR Premix . PMD-T19 #k 1Ak T4 % 4%
fiff . HotStart Tag [ . ANTPs , MgCl, 1 DL5000 DNA
marker ¥4 H TakaRa 2\ ), 52 DNA #2570 & .
Bk R & B IR O & W B Omega 24,
112 ¥y FEbk B i bk /N R 2 R 7 1 36
BB R AR 0 (ATCC VR-252) , BHK 4 fifd &
KI5 A DH-5 i T bk Hy A 52 55 %8 R AT, SPF 4%
BALB/c /NI A ) A48 B8 2 S 56 3 ) 0 (SCXK
(#)2013-0002) . (SYXK () 2008-0002) ,

113 SRR ARYE /N R R 2 AL R 4P 51
( GenBank : AF442959. 1) , Jii | Oligo7 x4 1H—%F

Murine polyomavirus; Real-time fluorescence quantitative PCR; TagMan probe; Mice

RS W, 538 7~ Y F 5 fE 2 pMD-T19 k{4
W, BS54 P1.5'-CCATGGCCTACTT CATTCCG-
3, R34 P2:5-CGGTCAACATAGCGCGTCA-3',
ZHIY R H B R B B 1603 bp, [FIASTE I
R BON Bt — W R R R S W) SR T
SerE A, EE51 9 P3:5'-CGGCGTCTCTAAA
TGCGAG-3', FiiF5| % P4.5'-AGCAGTTTGGG AAC
GGGTG-3', TagMan 48 #f; 5'-( FAM ) CAAAATGTA
CAAAGGCCTGTCCAAGACCC ( BHQ-1)-3', iZ 5| %)
YU H B R BN 69 bp,

1.2 FHik

1.2.1 5% DNA 425, T BHK 4 sEfh /N B2
W HE,48 h J5 R VRN 3 YOBOIRIE RE | $4 BRI B
DNA il #2070 & 455 20 SR8 U B DNA, - 20°C
e

1.2.2  MPyV 3 K B PCR §74 . PCR W A4
920 wL, SOV L4 DNA 2 wL, Pl P2 B Rii#5]
YA 1wl (Z9RER0.4 pM, PCR ¥ )T .95C
FAEYE 5 min,94°C 28 50 s,60°C 1B & 50 s,72°C 4E
190 s, 34T 35 AMEER,72°C HEH 10 min, [RIAF %
FIMEXT R, B PCR 47 3877 T20R LB UL 1%
BN HEE IS 3K AS I 5w DL 5000 DNA marker 1
SRS B BUGAFEEE R

1.2.3  MPyV FrAEBTRL A 2 . PL P2 §7 351 PCR
FEHI (1603 bp) HLPK R 28 G 3R] & el 4 Ak fe
TA SR #E 5] pMD-T19 24K 34416 & DH-5« J%
AL, 37°C R SRS, PRI TR K i 2 P
PEERE T8 S AE A W HOARAG R w7, 471G B
PR 5 B A VR, B2 B 4 T kL, iy 44 O pMD-T19-
MPyV , i 13 5840 T I e e i, 43 A X vk
FE(HE D /WL ) = [ BRI B (g/ml) x 6.02 x
107 1/ Bhi K/ bp) x 660 |3 EHI LA D1, &
H kT —20°C 1RAE45

1.2.4 B H PCR RN AR R S A 1L DL
JRL pMD-T19- MPyV R #5itiz, H] P3 P4 2 TagMan
BREF T 98 G RE 1 PCR A 7 15, ¥ B8 Premix Ex
Tag ( probe ) 17 & 45 VE 15 B L il fz WA 2, 43l %



o B PR A AR 2015 4E 6 HE525 B 6 1 Chin J Comp Med, June 2015, Vol. 25. No. 6 55

SIMIHEIE (0.1 ~1.0 pmol/L) AFEHEE (0.2 ~1.0
pumol/L) B R (55 ~65)°C MEFF A (W45 v
5 =000 T R B SR 3 A EE AL, E
i HO A R — e B OB A C AL, 98 ' 5 B R Jl T e A
. TRIATEE BHK 400 DNA Sk B XTBE, 7K R
B =poyii:

1.2.5  2&EE f PCR R Jr i 4% S5 %k 43 A« A
10 ARG/ NG IR B9 DNA B8 cDNA b #4745
SRS RS NRE IR EE (MCMV) /N
/NEHEE MVM B (MVM) | BRIE 7 # (ECT) /D BUR
JaEE(MAD) | /] BRI A B8 28 9 7 (TMEV) | I iz I
e [ B (Reo3) 506 EE (SV) /NRIF R
(MHV) /NERIEIRTE (MNV) /NG RIRFT T (.
muridarum) , B EE 2 NEE L, RIS /NR
LI DNA A BHPEXT B8 BHK 408 DNA A BT
X IR KR 28 FIXT IR

1.2.6  #&EE R PCR Ay i S 56 F F £k 1k
PrRUE M2 2 ST . 5 20 Bk pMD-T19-MPyV 5 i
VIG5 VUEUS , B AKESE 10 A556 B R B 2 ik 5
TE( 1. 0x10") ~( 1. 0x107) #0l/ul, B2 uL
YERDENE B PCR BN, R NAAR A 1.2, 4 ALY
520/ LN

1.2.7 S2mF9% 5% 5E & PCR K I 5 32 i & 42 M4y
Mr B3 4y BH PR G MPyV 19 BHK 42 DNA JHiZ%
JrkiE 3 W BUGREA M EARR 3 NEE L, I
TEHEPN R 22 5, DTG AR 5 vk R 0 i) 5 A2
1%,

1.2.8  SEIZEGE R PCR J7 AR IR R SE PR REAS (1)
.

1.2.8.1 XA TG MPyV ZHZUREA ARG . AT
TR IR B0 7E A 52 56 2 1 B B A 85 52 56 |) [ SYXK
()2012-0122 ] #4757, H MPyV 4 jEE (Ct M
28.33) % 1 Hi#® BALB/c /NERHEAT 0.5 L i 5k
g YL E 1 R R S 10 wL, G 6 H )
B2 HBAPEXT BN B T 5 55 i K AR BER K, ]
FR/NEE 21 H L, W3 4 8 I WSC4E il Ik | gL N 2
fi, $2 i DNA 8200 G 45 20 BREE HRUFE AR DNA
FAABFZE 7 966 PCR 73643 5% 6 H I il
552 HFIM/INR A 4L 238 B AR S B AT A I, 4
3 AT A WA R £

1.2.8.2 Xl ARAFE & (0 #6300 . FH 2 37 19 26 %6 PCR
TrBXR AT RET I —Z KBS R0 86
Dy iR R AE S HEAT T A, [ A 15 57 BH PR X B

MESFEM P & 5 e fd, JFHSI X PL/
P2 PCR 4" 38 FAPEZE (5 DNA , [F] 0 1% 57 PR % B e
JIE B K R 45 SR

2 H#R

2.1 EHRNETE
5T P1/P2 X 44 8 i) 8 41 Uk pMD-T19-
MPyV #47 PCR 4734, 153129 1 603 bp KM A

&,%?ﬁ%ﬁkd\#ﬁ,ﬁ{ﬂﬂ?%@%%%% GenBank
BAC BRI RN R 100% , 47562 & PCR 514
Xt P3/P4 3 Y B Be K JE AR 69 bp, Sk B
FESPE A R AR AR LR 1, BRI E A TR
WA 117.7 ng/pl,

M |

(%]
L

5000
3000

2000
1500

1000

750

500

250

100

1 Marker: DL5000; 73 1 24 P1/P2 X4 8
T4 ki pMD-T19-MPyV #E17 PCR §74# | H-Bt%
1603 bp; ¥kl 2 g P3/P4 X F i A4 41 Fiki pMD-T19-MPyV
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Note. Lane M is 5Kb DNA ladder,lane 1 -2 represent
PCR results of positive recombinant plasmids using
primers P1/P2 and P3/P4, respectively, lane 3
represents blank control.

Fig.1 PCR-identified results of the recombinant
plasmid pMD-T19-MPyV
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Fig.2 Specificity evaluation of the TagMan-PCR method

Standard Curve

33.085
3 =

30

Ct
[
=

22
\L

16.794 5 3 7 5 . '
Log CO
T AZEBIARYC 107 2107 #5801 10 £% R 5URG B BORARUER  brifE i 202 BV 2. Y = -3.25x + 39.75,R* =0.999.
3 ZOBER PCR K MPyV DNA (bR £%
Note. Standard curve was obtained with serial dilution of the recombinant plasmid from 102to 107 copies.
The quantitative linear equation of the standard curve; Y = —3.25x + 39.75,R? =0.999.
Fig.3 The standard curve of quantitative fluorescence PCR to detect the DNA of MPyV
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Tab.1 The intra-assay reproducibility of the positive samples

FHPERE AR Ciff FH{E SRR
Positive samples 1 2 3 Mean values CV%
1 27.96 28.33 28. 06 28.12 0. 69
2 24.53 24.62 24.53 24.56 0.20
3 21.68 21.53 21.90 21.70 0.85
F2 FAMEAEA I 6 e
Tab.2 The inter-assay reproducibility of the r positive samples
FRPEREA CifH FH{E 5 R A
Positive sample 1 2 3 Mean values CV%
1 28.12 28. 06 28.43 28.20 0.70
2 24.56 24.76 24.79 24.70 0.50
3 21.70 21. 88 22.19 21.92 1.13
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