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Establishment and Application of Nano PCR Assay for Detection of the Canine Parvovirus
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Abstract; In order to establish a rapid and sensitive nanoparticle-assisted PCR (nano PCR) assay
for detection of canine parvovirus (CPV), a pair of primers was designed based on the conserved
region of the VP2 gene to amplify 574 bp fragment. The annealing temperature, primer concen-
tration and other reaction conditions of nano PCR were optimized, and its specificity and sensitivi-
ty were evaluated. The results showed that the established nano PCR had good specificity and
sensitivity, with a minimum nucleic acid detection amount of 2 copies * uL™', and its sensitivity
was 1 000 times higher than that of conventional PCR. Seventy-five clinical samples collected
from Beijing, Guangxi and Jilin were tested, the positive rate of CPV was 89. 3% (67/75) and
70. 7% (53/75) by nano PCR and conventional PCR, respectively. The results showed that

the method had higher sensitivity and was suitable for the detection of low amount of CPV in
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clinical samples. The established nano PCR in this study provided a new method for rapid, sensi-
tive and accurate diagnosis of CPV infection in the early stage,which laid a foundation for the pre-
vention and control of CPV and had significant value in clinical application.
Key words: canine parvovirus; VP2 gene; nano PCR; clinical detection
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Table 1 Primers information
/bp
Fragment Primer sequences Product size
VP2 P1:5'-CGGGATCCATGAGTGATGGAGCAGTTCAA-3' 1755
P2:5'-GGAATTCTTAGTATAATTTTCTAGGTGCTAGTT-3'
VP2 P3.:5'-TGATGGAGCAGTTCAACCAGA-3’ 574
VP2 conservative region P4.5'-TCAGATCTCATAGCTGCTGGA-3'
(Mg”" Plus) 10 pL,P3/P4(10 ymol « L") 0. 6 pL, ; 3.
pET-28a-VP2(+)1 pL,Tag (5 U+ - 1)H0 5 pl, 173 PCR
ddH, 0O 20 pls :95 C 4 min; CDV.RV.CCoV  cDNA s
95 C 30 s.55 C 30 5,72 'C 35 5,30 ;72 °C PCR ; 3 CPV
10 min, L 0% CPV-2a,CPV-2b,CPV-2¢c PCR
L7 PCR . L 0% .
L 71 PCR L8
: 2X nanoPCR buffer 10 pL, P3/P4 , 75
(10 pmol « L") 0. 6 uL, pET-28a-VP2(+)1 nL, DNA s PCR PCR
Tag (U« "0 5 pul,ddH,O 20 pL, DNA o
:95 C 4 min; 95 C 30 s,
30 5,72 C 35 5,30 ;72 °C 10 min, 2
o 45~ 21 PCR
55 C, 1°C, , 2 1.1 CPV PCR
o 01 CPV PCR (45~55 C)
L 0pl s 01 pl, , 1, 1 s 45~
o L0% o 55 C PCR ,
L7 2 pET-28a 47 °C, : 95 C 4 min;
VP2(+) , , 10 95 °C 30 5,47 C 30 5,72 °C 35 5,30 ;72 °C
s PCR PCR 10 min,
; L 0% .
DIﬁI%gSO VREE/°C Temperature %533‘53
marker 45 46 47 48 49 50 51 52 53 54 55 control
1

Fig. 1 Optimization of the annealing temperature of the CPV nano PCR



6 PCR 1271
2 1.2 CPV PCR 30 5,47 °C 30 s.72 C 35 5,30 ;72 °C
, PCR 10 min, 0.1.0 2.0 3.0 4,
20 pL: 2 X nano PCR buffer 10 puL, P3/P4 0.5.0.6,0. 7,0. 8,0. 9 L0 pL,
(10 pmol « L™") 0. 1~1 0 uL, pET-28a-VP2(+) o 2,
1 pL, Taq (5 U - FLL“)O. 5 puL, ddH,0O 0.8 pL o
20 pl; PCR :95 C 4 min; 95 C
DI]SI%I%O 5| ¥pit/ul Primer volum %e%zj‘f
bp marker 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 control
i
300
100
2
Fig. 2 Optimization of the primer concentration of the CPV nano PCR
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(10 ymol « L™)H0 8 pL,pET-28a-VP2(+)1 ul, Tag PCR CPV o s
(5U- pol)O. 5 pl,ddH, O 20 pl. PCR PCR 89. 3%
: 95 °C 4 min,95 ‘C 30 5,47 °C 30 5,72 C (67/75)  70. 7% (53/75)C 2,
35 5,30 ;72 °C 10 min, , PCR
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Fig. 3 Sensitivity of CPV nano PCR assay (A) and conventional PCR assay (B)
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2

Table 2 Test results of clinical samples

/%
Method n Positive  Positive rate [2]
PCR 75 53 70. 7
Conventional PCR
PCR 75 67 89. 3
[3]
Nano PCR
, PCR[I.S*H] . [ 4 ]
2018 ,Gabriel ¥ PCR
. PCR .
PCR N
° L6]
574 bp CPV
s PCR PCR
14 PCR ,
s 14
CPV VP2 99% )
PCR 574 bp CPV s
PCR 7]
, CPV
PCR N s
o b [ 8 ]
CPV N N
4 L9]
PCR s
CPV R
’ 2 e nlL ! ’
g [10]
PCR 1 000 ,
o [11]
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