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Establishment of a fluorescence quantitative PCR assay for murine
polyomavirus detection and its use in the detection in naked mole rats
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[ Abstract]  Objective To establish a fluorescence quantitative PCR assay for polyomavirus and to apply this
technique in the investigation of its infection rate in naked mole rats. Methods To compare the nucleic acid sequence of
murine polyomavirus ( Genbank: NC_001515) in NCBI and design primers and probes in its conserved region. To establish
a fluorescence quantitavive PCR method for polyomavirus and evaluate the sensitivity and specificity of the method. To
infect nine one-day old KM strain suckling mice, and to collect samples of the heart, liver, spleen, lung, kidney, brain,
thymus, cecal contents and blood at 21 days after infection. The efficacy of the method was validated by detecting the virus
in organs. 62 cecal samples from naked mole rats were tested by the established assay. Results There was obvious
fluorescence signal when polyomavirus was used as the template and no fluorescence signal when simian virus 40, murine K

virus, MVM and H-1 were used as templates. The detection limit of the assay was 100 copies/ L. Polyomavirus DNA was
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detected in the heart, liver, spleen, lung, kidney and cecal contents of the mice which were inoculated with polyomavirus.

The polyomavirus DNA content was highest in the lung tissue. There was no detectable polyomavirus DNA in the brain,

thymus and blood of the infected mice. Sixty-two cecal contents of naked mole rats were tested for polyomavirus and the

results were negative. Conclusions The fluorescence quantitative PCR assay for polyomavirus established in this study can

effectively detect polyomavirus DNA in animal tissues. The results of investigation of the natural infected polyomavirus of

naked mole rats provide a reference for the formulation of microbiological criteria for experimental naked mole rats.
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Fig.1 Standard curve of the poly fluorescence real-time PCR assay
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Note. 1 -9 represent lung, positive control, liver, cecum, heart, kidney, thymus, brain and blood, respectively.

Fig.4 Results of detection of polyomavirus distribution in various tissues after artificial infection
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Fig.5 Results of detection of polyomavirus in 62 naked mole rats (P/C: positive control).

( Genbank : NC_001515) #5515 #8841, @ T
/NERZ IR 15 298 6 2 1 PCR Ry i, MR B
C 2 BB A % AR I R B2 1 A7 363, 72
10° ~10° copies/pL 5 S 2K R, ¥ 10° copies/
L B S 7R T ik i A 0 AR R X NE I Ce B R
32. 416 AR Ry 22988 05 25 & 10 40 25 U005 2 A/
B K 2 LA SRS  BFR DNA 95 2 7E A X6 B
BRI UEA 7 e S, 25 5 A 298 1 ok
JGAFS, HA X B 22 34 T O F 5 B, R WOy

BRI RAF . N T STy A S PR R AR A G
MRS, BATH 2R m i g &g 9 K
KM FLEL, O T4 i@ i 2, AT 120 P o3 33 22
I 1 0 4 A 3 A R AT SRR, ARG I 45 R S R A
JEF B R T A A R R D B 2 0 R A
P, i N JU A 98 P R A 3, 5 L A% 2 U R %
AR Al 2 2 e A e 3 AT O SRR AR —
B RG 9 FU/INEUAR LI PRAE IRt R AR
iR, AT REIE 2 B T RHEBUAR R R



96 o R BE 2 2 1 2017 4F 12 F 45 27 55 12 )

Chin J Comp Med, December 2017, Vol. 27. No. 12

ZIRATE I IR IR T /N, 72 R
LA T LR B, B S At 28 P ik A B,
HREE B AP AT REAF A X Bl R, (HLFR AT AL 1 ¢
JERE I PCR J7 kIR AR I B R 21 2298 27
R ELISA 5 1t 2R MR e BRI 375 Hh S 1 22 9
TR (SO R R ), ATRERY I A LR LA
PEPRASLE B P B 3 AR, FRATTHEAT A IR e i
B3R B 2R R A/ U 2 2 b i s, AR IR
T2 25 ST I A SCHR A1 T AT 128 £ 4R Bt B 1
NAYIE DRI AR B R SR A B 75 %
AL AS B BEATAGIN 5 55 — A DR A ] RE R IR R
U Z R RE 5 /N IR 22 A R TR Sy ST AE 22 5%
H1 T B B R B2 Y 275 BORL, %5 TR B R
RS/ ik L BRATTIE B /D BR 28 2 1Y) 2
WS S 125 1 RN T5 1, A W58 R WA [R]
JEh Y B 22 BE AL R P S AN 2 o8 A R Y, 1K
BERIRFCATTHE S 09 T7 154G I /N Bl P 1) 22 908 0 75 02
AR, (EHIACARS I AR B B P (9 22968 o 7 AT T BE
RN AN B 3 A BIF 5 G D00 1 R B A S B A IR 2
Zod N TR SR B8 2 A A i 14, Rt 60 45 229
TEEN R — SR T e E 2 T, LI EJL
AT TR AR 5 SRR SE B P AR S IR ABIEIT

gi LRk BATE S T /N RN T I PO E
i PCR AN 7 ik, 0o — i B (0 AR B R AR A T
TR, DA S AR AR W b v ) o] AR 4
&%,

S 3k

[ 1] Christopher SS, Chang KS, Christopher DP, et al. Murine poly-
omavirus encodes a microRNA that cleaves early RNA transcripts
but is not essential for experimental infection [ J]. Virology,
2009, 387(1) . 157 -167.

[2] Carroll J,Dey D, Kreisman L, et al. Receptor-binding and onco-
genic properties of polyoma viruses isolated from feral mice[ J].
PLoS Pathog,2007,3(12) : 1879 - 1886.

(3] A5, 5Km07, mdot, 45, JEATHIIX 2011 ~2012 4FJE 280/

[4]

[5]

[6]

[7]

[8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

S POLY SR S L I 2 S5 400 [ 0. o [ L R A 2o
2013,23(12) ; 40 —-43.

Bernhard E, Dania R. Franz-Rainer M, et al. Genome se-
quences of a rat polyomavirus related to murine polyomavirus,
Rattus norvegicus polyomavirus 1[ J]. Genome Announc, 2015,3
(5):1-2.

Johne R, Buck CB, Allander T, et al. Taxonomical develop-
ments in the family Polyomaviridae [ J]. Arch Virol,2011, 156
(9): 1627 - 1634.

Peretti A, FitzGerald PC, Bliskovsky V, et al. Genome sequence
of a fish-associated polyomavirus, black sea bass ( Centropristis
striata) polyomavirus 1 [J]. Genome Announc, 2015, 3(1); 1
-2.

Perez-Losada M, Christensen RG, McClellan DA, et al. Compa-
ring phylogenetic codivergence between polyomaviruses and their
hosts [ J]. J Virol, 2006, 80: 5663 - 5669.

Kazuo N, Mutsuyo T, Souichi N, et al. Long-term infection of a-
dult mice with murine polyomavirus following stereotaxic inocula-
tion into the brain [ J]. Microbiol Immunol, 2010, 54. 475
—-482.

Wilson DE, Reeder DM. Mammal Species of the World (3 rd
ed.) [ M]. Johns Hopkins University Press, 2005: 1542
- 1543.

TR . BRIE R A P Ao b i AT & [T].
K EI R ,2016,24(3) : 313 -320.

Edrey YH, Hanes M, Pinto M, et al. Successful aging and sus-

5%

tained good health in the naked mole rat: a long-lived mammalian
model for biogerontology and biomedical research [ J]. ILAR J,
2011, 52(1): 41 -53.

AR RIS, BRAR B 2 R ST R [T]. L5 Eh
Y15 R4 ,2013, 33(5) : 400 —405.

IME, BER, MR, S W RN TR IR B i sy
[J]. S8 5 HELBE %2013, 33(4) : 296 - 300.
FHEEE R, B S SEYEOERE I TagMan-PCR 63 /)
SRR IS [T]. AR 2 Ak Ak, 2015, 25
(6):53-58.

HIBEd%. SCRahWpims o [ M]. Al iR, 1992 99
-104.

(¥ 7B HHEA)2017 -05 - 05



