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Establishment and application of a multiplex PCR assay for detection of
Aleutian disease parvovirus, enteritis parvovirus and canine
distemper virus in the mink

MA Qin, WANG Yuan-zhi, YAN Wen-zhuo, ZHAO Li-li, CHEN Hong-yan, LU Tao-feng "
(Harbin Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Heilongjiang

Provincial Key Laboratory of Laboratory Animal and Comprative Medicine , Harbin 100193, China)

[ Abstract] Objective  Aleutian disease, mink enteritis and canine distemper are the three major diseases
affecting health of mink. This study intends to establish a multiplex PCR assay for simultaneously detecting of these three
viruses. Methods According to the conservative sequences reported in GenBank, three pairs of specific primers were
designed to amplify the DNA templates of Aleutian mink disease parvovirus ( ADV), mink enteritis parvovirus (MEV) ,
and RNA templates of canine distemper virus (CDV), and optimized the amplifying conditions. Results The specific
objective strips of 601 bp (ADV), 205 bp (MEV) and 451 bp (CDV) were amplified simultaneously. The sensitivity test
showed that the lowest nucleic acid detection limits were 2. 67 x 10* copies per pL for ADV, 3.02 x 10* copies per pL for
MEV, and 1. 72 x 10° copies per wL for CDV. The results of test of the clinical samples showed that the multiple PCR and
single PCR assay were consistent. Conclusions The established multiplex PCR assay in this study can be used to rapidly
detect the clinical samples of ADV, MEV and CDV single or mixed infections.

[ Key words] Multiplex PCR; Aleutian mink disease parvovirus; Mink enteritis parvovirus; Canine distemper virus

[E€WB ] HEZHEITH5H (2015BA107B02) ,
[MEERN] DA (1990 - ), & AE0FgE A, Lol B & B2, E-mail: 542446515@ qq. com
[EEE R4 (1982 - ), 55, BUBBIFST 61, 1t F9T Jr ) SRR 3 5 LR R 2, E-mail ; taofenglu@ 126. com



98 b E PRS0 AE 2017 4F 12 A48 27 %% 12 10 Chin J Comp Med, December 2017, Vol. 27. No. 12

S EEW R T, AULEA 25
{H" TR R 2 0 S8R L SARS | BT B 5
R R 2 | BT B2 FH o B DL S 20 5 0 s 32, Horh
TS IR BE 0 S B, B I AR B 5 A AHA
FIREAR , 10 BE 7™ AR S 922 S L, DR 5 3 P A g 0T
TR TR R AE R SER S R S A 5250 s P 1k
FRIF LR UETS 5415 M, JF 0 AT (00 SR kAT
P, i AR 2 T — R B 5 HE Al 00 T A i
Rl 71 o KSR B B HORE R R 5 R HOF
RS ISR BRI (1) = KREIR 2 AR SR FR B I T A%
RAYFZ W, 7K 30 B BA H 9 2 b K 5 BT B8 HR i 2
( Aleutian mink disease parvovirus, ADV, ¥.4f DNA
AR ) 1R A — T 0g M T AEPE U, T2 SRR IR
AN 22 |y BRER (3 2 M S A e K
509 7 R R K 58 W R 9% BF (mink enteritis
parvovirus, MEV , L5 DNA Ji %) 51 E M 20 &
Pl AL Je i, BB RE R R SR ZUIE VST L K
SA R IR R I 7 (canine distempervirus
CDV, 55k RNA W) 512 1Y 2otk A | e B 42 fi
ALY IR EIX = FRIR S R R R
i, A< 2 40 U 57 22 55 PCR K I 7y 2% () B Az 0
ADV MEV Fl CDV , 23X = F e 1 5 — ml I 5 Ja&
JeghAT R MERR 1012

1 #eFn7E

L1 mEWER

RGBT B H R (ADV) 30 1 R AW 7 (MEV)
RIEHIREE (CDV) KR BRIREE (CAV) AL %
TRATF s i S Rk E R IE VLA TR0 kw3 .
1.2 FERFSMUF

EasyPure Viral DNA/RNA Kit i7f] & . EasyScript
One-Step RT-PCR SuperMix 14 H F TransGene Biological
Science & Technology; AxyPrep DNA Gel Extraction
Kit 18 | T Axygen; pMDI18-T ZR AKX H F 4% (K

i) T PR A ; PCR {UW T Bio-Rad ; HL Uk A3 11
T TN — A T BE AR 43 M R G T
Sagecreation ; HoAth 5 AL A 3 B 2t
1.3 EWH*E
1.3.1 5t

W8 GenBank LAY ADV MEV .CDV JF41] 1R
P& HARSEE SR Primer 5. 0 B85 = 04 5
YES Y, ¥4 b 0 R A AR B R PR J A,
FEHnE 1,
1.3.2 J5# DNA/RNA AYHRHEL

BT B3 H1 9 B 1Y DNA % 48 98 75 (1) DNA J K&
PG EERY RNA #iH , #% 18 EasyPure Viral DNA/RNA
Kit 3870 G U W 5 A T4
1.3.3 PCR ¥

FIH One-Step RT-PCR X7 &, AR EUF) DNA
FTRNA AR JE HE 47 B — PCR 754, 4600 51 4[]
MR SPE . OB =R BIRIE A fEE — & PCR 971
1A Z .R-mix 10 pL,E-mix 1 pL,&# 1.5 wL, 519 F
£%0.5 uwL, 31 R4 0.5 pL,ddH,0 4.5 L, 3 4
2 145°C FLFE 57 30 min ;94°C FiAEPE 5 min,94°C
A1 30 s,55°C R Ak 30 s, 72°C ZE{H 45 5,40 MEIR;
72°C FEAEAH 10 min,
1.3.4 £ PCR ¥4 & 1Fr0titk

WRIEEITEI 9, 37158 Tm = (A +T) x2 + (G
+C) x4, FEARYESEBRIE O, BB IR BE PCR U,
(BBJE K 58°C ,57°C ,56°C ,55°C ,54°C ) , R G )
RJGREE, ¥ =X5 % RIEE, 25mA 2.1.5,
1.0.5 pL #47 PCR 973 BUR G 95 W B2, B
EEMZ E PCR P 44,
1.3.5 Fermtls

FIH LR L 8 PCR 9 1R R AN 34 55 0F,
XF7K SRR EA U B SR I R BE L RO RO B R
PRIETE AR S FE AT Y, B0 E £ FH PCR 978 19 4%

Sk

®1 SIWEE
Tab.1 Primer information
519 J#51 frE TR E

Primers Sequence (5°-3") Location Length
ADV -F CTTGGGGTGTATGGATGA

2670 ~3269 601 bp
ADV-R GCTCCGTTTTCTTTTGAG
MEV-F ATGGCCCTTGTGTAGACG

3680 ~ 3884 205 bp
MEV-R TTGGGCTTACCACCATTT
CDV-F AGTCTTTGAGATAGGGTT

747 ~1197 451 bp

CDV-R TCCAAAGGGTTCCCATGA
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A B A C 4% ADV CDV I MEV (1 PCR 384558 VKIE 1 A BIHEx HE;
M 24 DL 2000 marker; ki 2 ~4 4352 MEV .CDV Rl ADV,
1 ¥i— PCR ¥ hi%5 R
Note. A,B,C were the amplification products of ADV, CDV and MEV PCR, respectively. Line 1 was negative control.
M was DL 2000 marker. Lines 2 —4 were MEV, CDV and ADV, respectively.

Fig.1 Amplification products of single PCR test
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Note. Line 1-4 was ADV, CDV, MEV, and ADV + CDV + MEV,
respectively. Line 5 was the negative control; M was the DL 2000
marker.

Fig.2 Amplification products of the multiplex PCR test
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Note. A, temperature optimization. B, primer optimization. LinelO was negative control. M was DL 2000 marker. Lines 1-5 were 58°C ,

57°C, 56°C, 55°C, and 54°C, respectively. Lines 6 -9 were 2 pL,

1.5 pL, 1 pL, and 0.5 pL, respectively.

Fig.3 Optimization of the amplifying conditions
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Note. A, specificity analysis; B, sensitivity analysis; Lines 2 and 12
were negative control. M, DL 2000 marker. Lines 1 and 3 were ADV
+CDV + MEV and CAV, respectively. Lines 4 — 11 were different
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Fig.4 Specificity and sensitivity analysis

SRR KR S TS I, R ER LR
JUs: (1) BIY AR AFAE A5 AL S & a5
HEBRT I T4 s g | R sy 3 (2) 2
YA R B /N 22 5 B L 7R SN M R i R Yk
*T%ﬁzﬁﬂmmwmmeﬁﬁGwe A
I AR UEAE [R]— 3B KO R BE R B8 2 4
%(@zgmmvﬁwzmm%mrﬁﬁ%m#
s R A DR ST B PR E B LR G 1 5]
VIR FEP B IR 5 T 1B SRR X G 45 R
MRV, T U ST R B i B A 1 2
TSR BT ER WG 6 BRI A R 5 ORI IR R



rp [ L BE 2R 2 2017 4F 12 A %527 %55 12 1 Chin J Comp Med, December 2017, Vol. 27. No. 12 101

M 12 3 45 6 7 8 910

750 bp —
500 bp —

250 bp —

T VKIE 1 ~ 10 4851415 BREE S 1 ~ 10 M 24 DL 2000 Marker,
B5 AR A
Note. Lines 1-10 were clinical samples 1-10.
M was DL 2000 marker.

Fig.5 Detection of the clinical samples
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