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1  

1.1   

MHV-V1 (SV)

3 (Reo3) (BCV)

(PVM) ATCC( : VR-25)

 1  

Table 1  The information of testing animal

            /                                   /                                   / 

SPF

SPF

6

6

24

BALB/c

C57BL/6

K M

C57BL/6

ICR

K M

NIH

  10

    5

  20

  24

  15

  20

  20

  10

  20

  63

    4

211

SM1 SM10

SM11 SM15

SM16 SM35

CM1 CM79

Mg1 Mg10

Gh1 Gh10

NL1 NL63

NB1 NB63

Gs1 Gs4

Gs5 Gs8

Gs9 Gs12

Gs13 Gs16

Gs17 Gs20

Gs21 Gs24

Gs25 Gs28

  35

  79

  10
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  63

    4

    4

    4

    4

    4

    4

    4

298

63 14 34

22 42 g, 31 32

[SYXK( )2017-0004];
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1.2   

Qiagen

Thermo pGEM T Easy

Promega TaqMan Gene Expression

Master Mix ABI PCR

Bio-Rad PCR (7500fast

R e a l - T ime  PCR Sys tem) Appl ied

Biosystems

1.3   TaqMan

MHV E

( F J 6 4 7 2 2 3 ) A B I

PrimerExpress 3.0 PCR

TaqMan

FAM(5 ) , NFQ

( 3 )

ABI [13-14] 2

1.4   

MHV(FJ647223) 28 775~

29 031 DNA pMD19-T

MHV [13-15]

1.5    RNA/DNA

MHV

(DBT) SV Reo3 PVM

BCV DBT RNA DNA RNA

1.6   

cDNA, 30 
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 2  E TaqMan

Table 2  The sequences of primers and TaqMan probes of used for amplification of E gene

                                                (5' 3')                                                                            /bp

MHV-1F

MHV-1R

TGCCTTCCTTGCGTCTATTAAACTT

AAAGCTGCTTACTCCCATTATACACATAAAT

(FAM) CATAAACCGCAAAGTTG (NFQ)

28 867 28 891

28 940 28 970

28 914 28 898

104

1.7   

PCR

PCR [13,15-16]

96 Mix 10 μL 8 μL

+ 1 μL  DNA 1 μL

3 50 2 min

95 10 min 95  15 s 60 

1 min 40
[13]

pGEM-T Easy-pol /

μL=(6.02 1023) (ng/μL 10-9)/(DNA length

660) 109

/μL 100 /μL

PCR [13-15], 

1.8   

MHV SV PVM Reo3 BCV

DBT MHV PCR

1.9   [13-15]

1.9.1        

109 100 /μL

3

(Ct) 35 10

1.9.2    MHV     5.625 lg

TCID50/mL MHV 10-9

107 103 /μL

1.10    

105 /μL 106 /μL

107 /μL 3 3

3

, 

1.11    PCR

1.11.1        211 ( 1) 298

PBS 1 000 r/min

10 min 0.2 mL

cDNA

1.11.2        298

107 103 /μL MHV

DBT

1.11.3        PCR

MHV RT-PCR

79 [8]

1.12    

3 3.5 R2>

0.99 Eff% 90%~110%
[13-15]

Ct 35 10, 

Ct 35 10

Ct 35 10 Ct 35

10
[13-15]

2   

2.1   

1.0 101 /μL 1.0 109 /μL

PCR 1 1

1 log

(1 102 1 109 )

3.452( 3 3.5) R2 0.995(>0.99)

Eff 94.848%(90% 110%)

3

(Ct SD ) 0.461
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2.2   

( 2) SV PVM

Reo3 BCV

(DBT)

MHV

Ct 17.409 7.59 105 /μL

2.3   

1 106 /μL 1 105

/μL 1 104 /μL

1.012 106 0.984 105 0.997

104 /μL Ct SD (CV)

3 3 3 Ct CV

5%

2.4   

2.4.1       ( 3)

 3  PCR

Table 3  The repeatability and stability of fluorescence quantitative PCR method

/μL                             Ct             3 Ct                      Ct SD                     CV(%)

            106

            105

            104

1

2

3

1

2

3

1

2

3

17.019

17.969

18.141

20.742

21.614

20.607

23.957

25.342

24.247

17.710

20.988

24.402

0.604

0.547

0.814

3.41

2.60

3.33

( 4) , 1 101 1 109 /μL

3.546 R2 0.996(>0.99)

Eff% 91.433%(90% 110%)

10 /μL

Ct 34.358 11.57 /μL

10 /μL

2.4.2    MHV     ( 5)

C
t

 1  109 101 

Figure 1  The standard curve of 109-101 copies

                 standard

1: MHV; 2-6: SV PVM Reo3 BCV DBT

 2  MHV Q-PCR

Figure 2  The specific test results of MHV Q-PCR
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( 6) 107 103 

( 3.387 R2 0.999 Eff%

97.37%)

MHV 10-5 Ct

32.953 25.096 /μL MHV

1.625 lg TCID50/mL

2.5   

2.5.1      63

35 SPF 10 20

4

(Ct 35

10)

63

28

7 8

79 61

18 Ct (

35) ( 10)

3 3

(CM1 CM33) 9

10

4

 5 107 103 

Figure 5  The standard curve of 107-103

    copies standard

1: MHV ; 2 10: 10-1 10-9

    MHV

 6  MHV 

Figure 6  The sensibility test results of MHV

C
t

 3  109 101 

           Figure 3  The standard curve of 109-101

                            copies standard

 4  109 101 

         Figure 4  The amplification curve of 109-101

                          copies standard

C
t
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2.5.2      RT-PCR 79

16 (

C M 1 C M 3 C M 5 C M 7 C M 8 C M 9

CM10 CM12 CM14 CM15 CM17 CM18

CM19 CM30 CM31 CM32) (

264 bp) ( )

GenBank MHV

91%

RT-PCR 79

MHV 20.25%(16/79)

PCR 97.47%

(77/79) CM1 CM21 CM22 CM42

11~12

1: MHV; 2~64: NG1~NG63; 65: N/C

 7  63

     Figure 7  The testing results of 63 liver

         tissues of naked mole-rats

1: MHV; 2~29: Gs1~Gs28; 30: N/C

 8  28

Figure 8  The test results of 28 tissue samples

                 of ground squirrels

 9  33 (CM1 CM33)

Figure 9  The amplification curve of 33 (CM1-CM33) liver

                samples of clean mice

 10  107 103 

    Figure 10  The amplification curve of 107-103 copies

                      standard
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 4  

    Table 4  The testing results of positive samples from

                   clean grade mice

      Ct                     /%

   CM1

   CM3

   CM5

   CM7

   CM8

   CM9

 CM10

 CM11

 CM12

 CM14

 CM15

 CM16

 CM17

 CM18

 CM19

 CM30

 CM31

 CM32

: + PCR ;

PCR

30.676

28.866

27.677

25.511

25.255

27.045

27.924

33.439

30.812

29.605

31.172

32.204

28.766

31.647

28.462

21.935

23.913

23.563

     117.097

     393.384

     892.527

  3 867.860

  4 602.572

  1 368.753

     754.601

       18.019

     106.789

     241.790

       83.676

       41.597

     426.668

       60.632

     524.202

43 594.578

11 418.306

14 475.984

 22.78(18/79)

M: 100 bp DNA marker; P/C: MHV; N/C: DBT ; 1 21: CM1 CM21

 11  CM1 CM21 RT-PCR

Figure 11  The electrophoresis results of RT-PCR to detect CM1-CM21 liver samples

M: 100 bp DNA marker; P/C: MHV; N/C: DBT ; 1 21: CM22 CM42

 12  CM22 CM42 RT-PCR

Figure 12  The electrophoresis results of RT-PCR to detect CM22-CM42 liver samples

3   

93%
[17]

MHV ,
[8,18], 

MHV

MHV

PCR MHV

63

1)
[ 1 9 ]
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Establishment of Real-time Fluorescent Quantitative PCR Method for

Mouse Hepatitis Virus and Application in Some Rodents

WANG Ji, WANG Shasha, FU Rui, WANG Shujing, LI Wei, QIN Xiao,

HUANG Zongwen, LI Xiaobo, GONG Wei, YUE Bingfei, HE Zhengming

(National Institutes for Food and Drug Control, National Center for Quality of

 Laboratory Animal, Beijing 102629, China)

[Abstract]    Objective    To establish a real-time fluorescent quantitative PCR (Q-PCR) method for

detection of mouse hepatitis virus (MHV) in naked mole-rats and other rodent animals. Methods    The

specific primers and probe were designed and synthesized by selecting conserved regions of MHV E

gene to establish the Q-PCR method. Then the linearity, specificity, sensitivity, repeatability and

stability of this method was verified. Meanwhile, the established method was used to detect 79 clean

grade mice, 63 naked mole-Crats, 35 SPF mice, 10 Mongolian gerbils, 20 golden hamsters and 4

ground squirrels for MHV. Results    The real-time fluorescent quantitative PCR method for MHV

was successfully established. The linear range of the method was 101 copies/μL to 109 copies/μL. The

method has no cross reaction with Sendai (SV), reovirus type 3 (Reo3), pneumonia virus of mice

(PVM), bovine coronavirus (BCV).The detection sensitivity could reach 10 copies/μL, the results of

repeatability and stability showed that the coefficient of variation between experiments was less than

5%.The positive rate of MHV in 79 clean grade mice was 22.78%, and that of 63 naked  mole-Crats,

35 SPF mice, 10 Mongolian gerbis, 20 golden hamsters and 4 ground squirrels were all negative.

Established method was compared with RT-PCR, the coincidence rate was 97.47%. Conclusion    The

established Q-PCR method for MHV is good in linearity and specificity, it can be used for the

detection MHV in multiple varieties rodents.

[Key words] Mouse hepatitis virus; Real-time fluorescent quantitative PCR; Rodents
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