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Abstract ; In this study, the prokaryotic expression of canine distemper virus (CDV) N protein was induced, and
the purified N protein was immunized to BALB/C mice. Two monoclonal hybridioma cell lines (D3, D6)
secreting CDV N protein antibody were developed by hybridioma cell technology. The monoclonal antibodies

secreted by the two hybridoma cells were sensitive and specific, and could recognize different canine distemper
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virus strains. The monoclonal antibody subclass both was IgG1. Using D3 as the colloidal gold labeled antibody,

D6 as the detection antibody and rabbit anti — mouse as the quality control antibody, a colloidal gold strip for

detecting porcine coronavirus was prepared. The test line was visible with a detection limit of 1000 TCID,,

(CDV). And the specificity tests of dipsticks showed that could distinguish CDV, canine parvovirus ( CPV),

canine adenovirus type 2 ( CAV2) and rabies virus (RV). The colloidal gold strip detection method established

in this study had good sensitivity and specificity, and could be suitable for rapid clinical diagnosis of CDV.
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LRl D R A S TRPS oW BURI=y g | S 2 €K |
ST A, F X T CDV g LI PR 2 bt
KI5 BAT B35

CDV Sy A5 HE 15 4 5B 0 5k RNA fig 25, S [ 21
6 A IT LB BEHE 730 G 5 6 Fh &5 £ 1 A A S 2R
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1.1 &M i f X f  SP2/0 40 ik 3,
K pET - 28a Vero #fi i ., MDCK £ ifg , F81 4 fitg |
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1.2.1 31#&it AR¥HE GenBank H& 5% CDV N
ST, it RT - PCR 9734514, U4 3 R
B 1572 bp, BIYIFSIANT

CDV - NF:5' - GGTGCCGCGCGGCAGCCATATGAT-
GGCTAGCCTTCTCAAGAG -3’ (Nde 1)

CDV - NR:5' - GTGGTGGTGGTGGTGGTGCTCGAGAT-
TAAGTAGCTCTCTATCATTATA -3' (Xho 1)
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AR 4 ks, 8700 r/min B0 30 min, 3 L,
PSP RBOE R E 2 mL, bRiCIF MR 4
WA AT T A bt 1,37 CHEF 2 h & . 1
BP0/ B 1gG i s sg B PR D6 43 1) LU
1 mg/mLfk 40 45 Al 19 21 4k 35 AR Ry Joi 2 2 R A
Mk ,37 CHET 2 h & BUERIF IR A 4E R
R it S s R IR 7K AR M s 81085 4o A
L DIEALDIEI G 4 mm 4%, 4256 ORI 4E 45
1.5.2  CDV fetk 4 Hraf 4] X 48 442 ]
1.5.2.1 4R 4% AT 5 bk CDV (1 sk
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1:100 .1: 200 .1: 400 ,1: 800 ,1: 1600 .1: 3200 Z 51|
B, YD ARiEAT 1:5.1: 10,1220 . 1: 40 FRFNF B
4o 0. 1 mL/ AL, 43 B AR AR A A, DF
F R AR A I AU o
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CDV BRPEX BEAE i, 23 50l FH A IR A5 EA TR DU , 3
PSR 1

1.5.3 s KX I A A 18 A MK 3 Aost X 3k
G AT 2 1 AR 4% 2R AR 4% ) PCR 473
PR 50 £ K B i R A I RE i, LA S IRCR
SR BE 6 12 W B R B R AR ) (GB/T 27532 -
2011) AT IAAR 5% 5 L HEL A0S PCR A
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TENFT &R,
5 = G R G IR SR EL x 100%
2 ZRE5HH
2.1 CDVEANEHAXRAKLER
2.1.1 CDV N A HE# PCR # 3 PCR ¥

CDV N N 7 B, kA &5 28 (F 1) o,
FAYEN CDV N S H RN 7 Be KBy 1572 bp, 5
PURASRARTT o

1 2 3 4 5 6 M

1572 bp—

1-6:CDV N & & ;M:Trans2K Plus I DNA Marker
1-6:CDV N gene;M:Trans2K Plus I DNA Marker
1 CDV N E[F PCR J 15[
Fig1 The PCR results of CDV N gene

2.1.2 CDV NE@G kA LB ET  JFEEIX
RG0S CDV N E A, AR 6E 5 L 3E T
VEHEAT SDS — PAGE Hiyk 5 (18] 2) bR, Rk 4l
fEJE I N & 505 K/NE 58 kD JifiE , KEEFEAE
FREREG B IR, RIS WA n 2 8 ek
I, AT DLEH P — H B AR (I 3) o TRl bR 4l
IR N 2 1T Western Blotting %878 , N 2R A
an AL B — 455 B B3R R/ I R ) 2507, R 4t
fRIE R N B RO RAF ([ 4) o

2.2 BwmBEHRGH R e LG 2 bR
CDV N 5 PRI vw e 2SS Al Ak , o3l i 44
D3 1 D6,

2.2.1 BHEEFAREMNT  D3.D6 WHHEH IeCl,
2.2.2 pRegsAe gifbdifk D3 D6 1T SDS -
PAGE %78 4307, 85 R UL 5,2 kB s BE BT 1A 35
BRI 50 KD 2247 (9 EBE 1 25 kD A2 A IR E
H A H RBRES, s R

2.2.3 ¥R RMEE T D3 D6 HLRE
itk 5 AN CDV # (YD # . Snyder Hill # .

1: BERREE L5 ;2 B E TUE;
M :PageRuler JEFi i E H Marker
1:Supernatant after induction;
2 :Supernatant of the bacteria lysate after induction;
M :PageRuler unstained protein ladder
2 CDVNEBREERFEEE
Fig 2 Identification of CDV N protein

4 o

1:CDV N EEAULAT;2REFREQR,;
3 -9: ZikBERTEEYIK CDV N ZEEH;
M : PageRuler EF1FE H Marker

1:Unpurified CDV N protein;2 : Impure protein;
3 -9 Purified CDV N protein;
M : PageRuler unstained protein ladder
3 CDVNEBHH4HEEE
Fig 3 Identification and purification of CDV N protein

WH - G #) YL Vero 4L 17, vl WL BH B 4 (075
o, 5 IMEAIMITIESOE, HH] D3 D6 H v BRI
PER A, REFNSE & 24k CDV(EI 6 8 7).

2.2.4 R REHAMFFFEEL D3 D6 HTCFEST
REIRE 5 YL CDV 11 Vero 4l ifd Jz 1, 7T UL BH I 2%
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1 [ IR ;2. CDV N 8
M PageRuler T4t % [ Marker
1 : Negative control ;2 ; Purified CDV N protein;;
M PageRuler prestained protein ladder
E 4 CDV N ZFH4i{£ Western blotting % 7E &
Fig 4 Western blotting identification
of purified CDV N protein

1:D3 42 D6 Hifji; M ; PageRuler AE iYL K 4 Marker
1 : Monoclonal antibody D3 ;2 : Monoclonal antibody D6 ;

M PageRuler unstained protein ladder

B 5 CDV N ZzBHHH4i{k SDS -PAGE £EE
Fig 5 SDS - PAGE identification of purified
McAbs against CDV N protein

@S, S MO0, 5 CPV CAV2,
RV BRI A A e S ROV, T, Uil
D3 D6 HriEHTIAIL S CDV K A Sk e B, 5
CPV CAV2 RV ¥4 & , i bRy 7 B AF
(K8.K9),

YL CDV - YD #RA1HIFL ; B B&Ye CDV — Snyder Hill BR4NHETL ;

C:J&%ge CDV — WH - G BRANAEAL ; D - 1EH 40 %)
A :Infected CDV — YD ;B Infected CDV - Snyder Hill;
C:Infected CDV — WH - G;D:Negative control
El 6 HSIEiEL(R D3 SURMHLEE ( x40)
Fig 6 Immunofluorescence assay(IFA) analyze the

binding sensitivity of antibody D3( x40)

A Bt CDV - YD #k;B: Bt CDV - Snyder Hill #%;
C:E# CDV - WH -G #;D: IEH 4 Xt B8
A :Infected CDV - YD;B:Infected CDV — Snyder Hill;
C:Infected CDV — WH - G ;D:Negative control
BE7 BSREHE D6 HURIEETE( x40)
Fig 7 Immunofluorescence assay(IFA) analyze

the binding sensitivity of antibody D6( x40 )

2.3 IR RIS ARI 7 R M B R
2.3.1 R EAE WA RE ARSI R
CDV # , & 10> TCID, / mL f) YD ¥k j% 5 7 ,
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/3B e CPV;C . J8L CAV2;

D&Y RV E: IEF 4 %) i
A :Infected CDV ;B :Infected CPV;CInfected CAV2;
D:Infected RV ;E:Negative control
B8 B D3 HRIEEE( x40)
Fig 8 Immunofluorescence assay(IFA) analyze

the binding specificity of antibody D3( x40)

1:5 12 10 FRB LRGN 25 -1 R BH P, 1: 20 (12 40 &
T B K 0 25 L Ok B M5 K I 10%° TCIDp/mL )
Snyder HillkEFl WH - G #i5E W, 1: 50,1 100,
1:200,1: 400 7 B B K 0 25 SR 35 R BH%, 12 800
1: 1600 ,1: 3200 F7 B & A6 i 25 0 B M (&1 10)
AR 4% 45 6 I A 6] Bk CDV 1 55 K BR 15 24 1000
TCIDs, , BURNE R4

2.3.2 KA FE ARXYUFAN CPY
CAV2 RV .CDV [ %t 4% 5 2 R B M, 36 B %
AR AN 5 R H A B DUAR B SO, e e M R A, 4
MZE S 11,

2.4 KU A&IEKE R KRR X F & PCR LA
H& Tﬁ‘{)ﬂﬂllﬁ:ﬂ?ﬁ%‘{&ﬁﬁﬁﬁj\w%ﬁun 50 o3, Hor
FHPERE S 16 43, BIPEAE 5 34 13, BH %R 32%
TR YRR I FH 45 R 17 6y, BIHE 25 3 33 17
PR R AR I A5 45 30 98% , PCR Azl i 44
SERNT 1y BAVESS R 33 1y, AIX4U& S PCR G
AR 8% o, ShEE R IER 1,

DV;B. /@Y% CPV;C . J&YL CAV2;
DR RV E: IE 5 4 g ) i
A :Infected CDV ;B :Infected CPV;C:Infected CAV2;
D:Infected RV ;E:negative control
B9 HREH D6 $RMELEE ( x40)

Fig 9 Immunofluorescence assay(IFA) analyze

the binding specificity of antibody D6( x40)

A kS ke (e 14

F 908
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KS?  kles  [dee | gep  |:goe |l (30
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A:YD ;B Snyder Hill #;C. WH - G £k
A:YD;B:Snyder Hill;C:WH - G
E10 REEHFHREER
Fig 10 Sensitivity test of dipstick
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i if 3 WHigEINE
. 3 3 N CDV [ ARG TE a1z, 1 o 163 A
ZURIBELY K, U R 5% BRI =
[. [- U BT R AL R SRS (AL B RT - PCR
U SRS R 30 NSN3 NS e S
1o 3T BRL T B A R 0 8 M AR 4 B R R A 1 G
L | L | L [ W51 56 5 Mo Bkt A w12 4k — F mT B b 4G
W ERAE B S5 SR W AT Wil R
1;C?V;2;CAV2;3A;RV;4;Kﬂ@;Hﬁ — P AR 4 i AR % o H T B B B 5 IR R T
e CDV Koo (T2 KR ik 0 7 £
Bl s A IRt R B B, 5 B 5
Fig 11 Specificity test of dipstick W TR 4 BIF ) S A5 R e gt I CDV 4

F1 IEFRIRERNER
Tab 1 Clinical test

Gt SEIR A5 il L PCR || %5 AN AR dil L PCR
1 K, T, RS + + + 26 ik + + +
2 R %K - - - 27 REBEK , AL ST + + +
3 REIER T TS + + + 28 RE IR
4 K, T RS + + + 29 s - +
5 I - - - 30 x
6 R - - - 31 PR, MK 3 S + + +
7 LA - - - 32 JEvs - - +
8 ZHK IS + + + 33 % gk
9 AR -, B - - - 34 W5, R bR + + +
10 1% Ik + + + 35 % Ik
1 G - - - 36 WZBK, B + + +
12 A 1. - - - 37 Re
13 A - - . 38 NI
14 WK , I PRI e - - - 39 WK , LA
15 Nk + + + 40 P, (5 1
16 NEEK A8 1L + + + 41 NI + + +
17 N - - - 42 X
18 R RS TS + + + 43 RZ Bk
19 e 1t - - - 44 n% gk

20 208 - . - 45 MR- , %K

21 {5 1L - - - 46 Mt Nk + + +
22 MK, Ui S 1 + + + 47 1l

23 A - - - 48 fi i

24 TSR - - - 49 Jc

25 x - - - 50 ¥

C o TONBEYE, S - T BT
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FpEREBTAR, A0 E I R AR AR O vk, R
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SEATAREF AR ROE A, 55 H T2 BT iz ]
(0 [ A T AR F= A CDV B SR s 3 4 0o
HABGSAAT G 3, ik RRGE 2 B CDV £ {162
7k TR AR T Sh45i2 B B 1 FH A

AWFER I T CDV N 3 5 R A 4
R R AT T 0K R R RCR S, a3k 15
PEIFIE R 4FAY CDV N 3 H o WA ST, 1
it e 2 MRS SR S v R R B e BT
D3 D6, Al PUIAIE CDV FR (YD #k Snyder Hill £k,
WH -G k) o LA LR , A e S e Jie i
SR ARSI J7 vk, S G A DN I S RE A A X
CDV CPV CAV2 RV Hp5edh R4 AT
CDV kAR 2% , 7l RN J7 AT e i — 2205
SERE W RAEAS (10 5 ARG BE S ) 22 2117
Rl J5 vk it — A RAIE
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