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[ Abstract] Objective To develop a duplex PCR assay for detection of rat parvovirus H-1 and KRV and its
application. Methods  To design specific primers on the basis of H-1 (NC_001358) and KRV (U790330) genome
sequences published in NCBI and establish a duplex PCR assay using H-1 and KRV DNA as templates. To verify the
sensitivity and specificity of the method after optimizing PCR. The rats were infected by oral inoculation. The rats were

divided into three groups: H-1 infection, KRV infection and mixed infection groups. To collect feces at the 4th, 6th, 8th
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and 10th days postinfection. Rats were euthanized on the 10th day and samples from heart, liver, spleen, lung, kidney and
cecal contents were collected from each rat, then all the samples were screened with the duplex PCR. Results The 183 bp
and 302 bp bands were amplified using H-1 and KRV as templates. The sensitivity test showed that the PCR method can
detect as low as 3. 8 pg/mL H-1 and 0. 73 pg/mL KRV. There were no bands amplified when mouse minus virus, canine
parvovirus and feline parvovirus were used as templates, showing that the specificity of the duplex PCR assay is very good.
The nucleic acids of H-1 or KRV were detected in all rat feces on the 2th day postinfection and there was no obvious clinical
symptoms in all the infected rats. The positive rates of H-1 were as follows: 50% (4/8) heart tissues, 50% (4/8) liver
tissues, 62.5% (5/8) spleen tissues, 50% (4/8) lung tissues, 37.5% (3/8) kidney tissues and 62. 5% (5/8) cecum
contents, and the positive rate of single infection group was higher than that of mixed infection group. The positive rates of
KRV were as follows: 0 (0/8) heart tissues, 25% (2/8) liver tissues, 87.5% (7/8) spleen tissues, 12.5% (1/8)
lung tissues, 25% (2/8) kidney tissues and 62. 5% (5/8) cecum contents, and the positive rate of mixed infection group
was higher than that of single infection group. Conclusions The duplex PCR assay for H-1 and KRV established in this

study can effectively detect H-1 or KRV infection in rat feces and other tissues, and can be used as an effective supplement

to the national standard of lab animals.
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Tab.1 Primers for the RPV duplex PCR assay

GIE/ B2 JPEI(5' & 3") FE PRI 2H v B oL RKE
Primers Sequences (5" =3") Position in genome Product length
HIF2 GCGTCACCGTTCACAATA 3041
HIR2 CAAGATTCGCGATTCCA 3223 183be
KRVF1 GTGCCTATCACTCTATTGC 3549
KRVRI1 AATGGTCCTCCTCTGTTT 3850 302bp




48 o ] H A PR 24 2015 4E 6 4525 %55 6 ] Chin J Comp Med, June 2015, Vol. 25. No. 6

2.2 §%E DNA Hy3REL

KB/ NVEEE H-1 FTKRV £k C6 4l 324 4
3 RS, 20 BIEL 200 WL $24a 50 A il BV 1 B 42
HUDNA /A PCR W AR, (] A5 4 B4 XoF
MR EE DNA
2.3 PCR RR&MEH4L

PR PCR S b M 2 ANTP ¥ B HS Taq B
it H-1 F KRV 549 Ll 51 0 B K iR R B2 45
AT, B e R O A5
2.4 HEMENE

LGN E R AE H-1 F1 KRV Bk DNA ¥
AT 107" ~ 107" R G0 B, 857 5 PCR
DAY R Ry i R AU
2.5 HFRUENE

5L KRV Fl H-1 JR A& DNA KRV H-1 /MR
U EE R A/ S A/ B DNA R 4T XL
i PCR #7384, BHE PCR F=#3% il A: T 174 R
FE A RE | 9007 3 R S 1
2.6 YITRA

12 HSPF RERm 3 41, B2 4 1,56 1 414%
200 wL/ HAF a2 UYL H-1, 55 2 4% A O =X
YL KRV, 55 3 41 [F] A& Y H-1 il KRV, feJ5 1 H
RIBATEXT R, YL IS5 2,4,5,6,10 KRR FLE
i, NG PBS B &0, B B8R A, X 200
pL F2H DNA $E173CE PCR #0045 10 KA fir
ARE,TERE L B G ERMERNEYE
ZHZ FEE DNA S5 HEATAI

3 &R

3.1 PCR REMERRFZHE

EALJE SN 24 10 x PCR buffer 2.5 pl,
dNTP 2 wL,2 %514 (10 pmol/L) %% 1 pL,DNA #&
M2 pL,HS Taq i 0.5 wL, 55 K FHAGE K2
25 pL, S 440 94°C 30 5,56°C 30 5,72°C 30 s,
I 40 MBS, T 7 72°C HEff 7 min,
3.2 PCR F=#ilF

$EHH-1 F1 KRV 20 e 35 529 DNA, HI ST 1Y
WH PCR J7 ik AT 41, =ik g A T 47 I
¥, FE 9145 NCBI Blast HX}, 25 R WK 1, 7545 %1
4 99% .
3.3 HEMNE

LEHNEEIAS H-1 DNA BAR e &y 384. 52
ng/mL,KRV # 732.42 ng/mL. & 2 A I, o —

PCR R FR 428 10 77, BIS— PCR REAS K HH A 51K
We 439 H =1 0. 38 pg/mL, KRV 0. 73 pg/mL; %
# PCR K IFR A H -1 10 %, KRV10 7, 4 H 1 5 A%
el H —13. 8 pg/mL,KRV0. 73 pg/mL( & 3)
3.4 HBRMENE

FHEEST A BEE PCR J7 %0 519 3% KRV Al H-1
IR4 DNA High KRV 8¢ H-1 /NRISCINGERE LR 4H/N
B/ MR T, 5 R s (B 4) W PCR J5 ik
SN AN/ R A0SR 40 /N 35 T 58 U, KRV
AT H-1 A E A IEAE SR,
3.5 MFHNA

A R B4 TE B R AR SR S 56 2 RAE
TR B 2 A v 4G 0 2 AH B 14 H 9 2% (1A
5) 33 0 I S oAy A R A9 B 5 BURR G KRR 0 |
JH RE it R i P A ) A L SR AT AR 4
R H-1 TR U R B0 50% (4/8)
T 50% (4/8) , 1% 62.5% (5/8) , i 50% (4/8) , &
37.5% (3/8) , AN EY) 62.5% (5/8) , FR M e
2k R TR A B 4 KRV 7R 45 AL 8L A Hh R
I 0(0/8) AT 25% (2/8) , 41 87.5% (7/8)
i 12.5% (1/8) '8 25% (2/8) , BIHNEY) 62. 5%
(5/8) JRA YLK R T s e 41, Xt R
NS L R R H-1 B KRV, BR LK 2,
WL R B S HE R G 00, 25 10 K AT RE A D )
KRV 1 (£ 3)

4 g

ML ¥ 2% J7 ¥ 02 H A2 W 92 560 K R H-1 0
KRV IG5 F 5%, 5256 3 B AR v R 1 I v
227 VA A T K A 95 W B 45 ( ELISA) | A 3 il ik
5 (TEA) , S 28 G il g (TFA ) A IfiL B 91 ] 12 56
(HIA) ,ELISA B TFA — B S B 4 7 A5, HIA
— B SR AR IE I 50 ELISA AN IFA M 4
L H T AN R AR 250 R A EL R R ST, &R
PR B A58 SR, BRI 7 2% B4 S M e 22 [ st
ML 277 AN 38 % 25 76 sl ) 18] 20 8% e i 1
TR LA R LS . PCR 5 ik DAL B Y
R T 212 I T 5 BRI, At
ESHEST 7R H-1 FI KRV AYRLE PCR A& 7 12
Sy, RAEE S, GBS 7E 7] — SR Ak & o [ i
Kl IE X 4> H-1 F1 KRV, S51£5: 00 PCR 75121 4
e 7RISR



P A B A 2 2015 4F 6 A 5525 %58 6 1 Chin J Comp Med, June 2015, Vol. 25. No. 6

49

F2 ARG K RS AT S A B
Tab.2 Distribution of virus in the rat tissues of each group
Y il "N
Sy H Eraes WH oL JiF Ji8 Jils 51 wY)
Groups Animal Test Heart Liver Spleen Lung Kidney Cecum
number items contents
i 1 H-1
A H-1 2 H
infection 3 H-1 - - B B - -
4 H-1 + - + + - +
KRV 1 KRV - - + - - -
el 2 KRV - - + _ _
KRV 3 KRV - - + - -
infection 4 KRV _ _ _ _
H-1 + + - -
1 KRV - + + -
H-1&KRV 5 H-1 - + + + -
Y2 KRV - - + - -
H-1 & KRV 3 H-1 - - - - - -
infection KRV _ _ + _ _ _
4 H-1 - - - - -
KRV - + + - -
X HRZH y H-1 - - - - - -
Control KRV - - - _ _ _
T3 JEYJEARIN [A] HEE PR A5 R
Tab.3 Results of virus detection in the feces at different times post-infection
IS 7= N
?i%i% gfg Eé{gj 2pi 4 pi 5 pi 6 pi 10 pi
i 1 H-1 + + + + -
R 2 H-1 + + + + -
H-1 infection 3 H-1 * * * * -
4 H-1 + + + + -
KRV 1 KRV + + + + +
R 2 KRV + + + + +
KRYV infection 3 KRV * * * * *
4 KRV + + + + +
H-1 + + + + -
! KRV + + + - -
H-1&KRV 2 i N N N N B
W KRV + + + + +
H-1&KRV infection 3 H-1 * * * * -
KRV + + + + +
H-1 + + + + -
4 KRV + + + + -
X B EH H-1 - - - - -
Control / KRV - - _ _ _
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K KA FLBN Y A/ N 35 R SR T AR o] 25k

B KRV LR BE 4N ot , 6 B3 7 2% 04 S vk R A, o
AIRIE A PCR ik BAR AR S AR R A0 T 14 HA1
KRV, HBE ) PCR 724 K/MHIT , LKA 5
X 53, To i AE A — B i A = b 57 BUE PCR 2%,
ARG 2 XHEESE 5 [ 18 1) B BEK /NG 514 183 bp
1302 bp, HLIKBEMSTRIF I X 3, 38 A 7 ] — SR A4
Z R A H-1 A KRV, KRHR & T R85
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H-1 parvovirus small nonstructural protein gene, complete cds, alternatively spliced; and major nonstructural protein, minor
capsid protein, major capsid protein, and late nonstructural protein genes, complete cds
Sequence ID: gblJX505432 1] Length: 4928 Number of Matches: 1

Related Information
Range 1: 2085 to 3134 GenBank

Score Expect Identities Gaps Strand

246 bits(133) 3e-62 145/150(97%) 4/150(2%) Plus/Plus

Query 9 &5
Sbjct 2985 3044
Query &6 TGCITGGGGAGT 125
Sbject 3045 3104

BIDownload v GenBank Graphics

Kilham rat virus nonstructural protein 1 (ns1), viral protein 1 (vp1), and viral protein 2 (vp2) genes, complete cds
Sequence ID; gblAF321230.1] Lenath: 4904 Number of Matches: 1

Range 1: 3549 to 3809 GenBank Graphics

Score Expect Identities Gaps Strand
464 bits(251) 3e-127 259/262(99%) 3/262(1%) Plus/Plus
Query 18 'h\ TTAC-AATTCARCACT GAAL 75

II I I || I|I|I||II|IIIIII|||II|II|III|||I||||I|||I|I|III|I
Sbiet 3549 TGG 3808

Query 76 ACACTTGGGCATGCCTCCAAMACT AGCTGACCTACCAGGCACAGACARCCARRCAGGAAL 135

LU L TR UL EEEL TR L L EELELEL R |
Sbjct 3808  ACACTTGGGLATGCCTCCAAMACTAGCTGACCTACCAGGCACAGACAACCAARCAGGAAT 3868

Query 136 GG ATGAC ACARAC AT ANGGGETGAACTATGT. 195
NI
Sbjct 3860 TCTICCAAMGCACAGGCCAMCAGATTTGGCATGACACAMMCACANGGGGTGAACTATGTAAC 3728
Query 196  TGAGGCTTTGCGCATCAGACCTGCTCAGGTTGGCTICATGCAACCTCATGACAACTITGA 255
ST TO O]
Sbjet 3729 TTGCGCATCAGACCTGCTCAGGTTGGCTTCATGCAAMCCTCATGACAACTTTGA 3788
ety ||| RN
|
Sbjet 3789 GCAMMCAGAGG-AGGACCATT 3809

1 H-1 and KRV PCR /¥l FF45 5 Lo
Fig.1 Comparison of the BLAST results of PCR products sequencing of H-1 and KRV
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M:100 bp marker; 1 ~10: DNA BEH45] 10 ' ~ 10 ~'OHi ke
B2 i PCR Ut R
M: 100 bp marker; 1 to 10: 10 =" to 10 ~'dilution of H-1 or KRV DNA
Fig.2 The sensitivity results of single PCR assay

Xt 2 AR BRI 5 S 7 H-1 T KRV 76 Rl PEAT PCR 9 B8 B AU AR 25 AN, 62 Y B /)y DNA
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KRV cDNA #4535 10 ~' ~ 10 ~ Ok
B3 KER4H/MEEENEE PCR BUSESS
M: 100 bp marker; 1 to10; 10 ~'t010 ~'°
dilution of H-1 and KRV DNA

Fig.3 The sensitivity results
of duplex PCR assay of RPV
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1~6: KRV il H-1 IRAH4R |
KRV H-1 MVM R4/ 5'%/]\&&
B4 KRAMEEEDE PCR 5T 1S
1 to 6: KRV and H-1 mixed templete
KRV, H-1, MVM, CPV, FPV
Fig.4 The specificity results of duplex PCR of RPV

WeRE 454 0. 38 pg/mL il 0. 73 pg/mL, 1fi 78 [F] —
1A Z AT E PCR I KRV B8 E TC 284k, H-1 Y
BUBMEREAR T — RS, 8 3. 8 pg/mL, BIHiXT 3L
FRR AT UBNEAT A 3 2 5, a0l

1 2 3 4 5 6 7T 8 9 10 11 12 ncM

=
-
S

1 ~4.H-1 Fplgk e ;5 ~ 8.
KRV PAIURYLLE 9 ~ 12 . TR A YL
B 5 YA 2 RKRZEE P RPV Kl 2%

1 to4: H-1 infection group; 5 to 8: KRV infection group;
9 to 12; H-1 & KRV infection group
Fig.5 The results of duplex PCR assay for RPV of

rat feces collected on the 2th day
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