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农业部办公厅关于征求《无规定动物疫病区

管理技术规范(征求意见稿)》意见的函

各省、自治区、直辖市及计划单列市畜牧兽医(农牧、农业)厅(局、
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业实验室,部属有关事业单位:

为进一步加强动物疫病区域化管理工作,我们对《无规定动物

疫病区管理技术规范》 (农医发〔2007〕3 号)进行了修订,形成了

《无规定动物疫病区管理技术规范(征求意见稿)》,相关材料已发

邮箱 syjfyc202@ 163. com。 现征求你单位意见,请于 12 月 15 日前

将修改意见书面反馈我部兽医局。

联 系 人:赵浩军　 陈国胜

联系电话:010-59193394　 59191403

传　 　 真:010-59192861
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15d  
5   
5.1    
5.2  12  
5.3  12  
5.4  12  
5.5   
5.6   
5.6.1   
5.6.2  15d

 
6   

6
 

 

 

 

 



 

 

1   
 

 
2   

 
  

 
3   

60d  
4   
4.1    
4.2  12

 
4.3  12  
4.4   
4.4.1  12   
4.4.2   
4.5   
4.5.1   
4.5.2  60d

 
5   

6
 

 



 

 

1   
 

 
2   

 
  

 
3   

  
4   

30d  
5   
5.1    
5.2   
5.3  12  
5.4  12  
5.5   
5.6   
5.6.1  30d  
5.6.2  30d

 
5.6.3  30d  
6   
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2   

 
  

 
3   

  
4   

21d  
5   
5.1    
5.2  12  
5.3  12  
5.4   
5.5  

 
5.6   
5.6.1   
5.6.2   
5.6.3  21d

 
5.6.4  7d 12  
6   
6.1  5.1 5.2 5.3 5.4  
6.2  12  
6.3   
6.4   
6.4.1   
6.4.2  21d  
6.4.3   
6.4.4  12  
7  
12  
8   
8.1   

6
 

8.2   
6
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2   

 

 
  

 
3   

  
4   

14d  
5   
5.1    
5.2  24  
5.3  12  
5.4  12

 
5.5   
5.6  3

 
5.6.1  3

 
5.6.2  21d  
5.6.3  15d 12  
6   

6
 

 



 

 

1   
 

 
2   

 
  

 
3   

  
4   

28d  
5   
5.1    
5.2  12  
5.3  12  
5.4   
5.4.1  28d

 
5.4.1.1  28d 21d

 
5.4.1.2  28d 14d

 
5.4.1.3  6~9 28d 14d

 
5.4.1.4  28d

21d  
5.4.1.5   

1 6
28d  

2 6  
5.4.2   
5.4.2.1  28d

28d  
5.4.2.2  28d

28d 14d  
5.4.2.3  6~9 28d 14d
EVA

 
5.4.3  5.4.3.1 5.4.3.2 5.4.3.3 5.4.3.6

 
5.4.3.1  28d  



 

5.4.3.2   
5.4.3.3  6~9

  
5.4.3.4  

21d   
5.4.3.5  14d
14d   
5.4.3.6  

 
1 12 28d

 
2 12  

6   
6
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2   

 
  

 
3   

  
4   

14d  
5   
5.1    
5.2  12  
5.3  6

 
5.4  6  
5.5   
5.6   
5.6.1   
5.6.2  14d

 
5.6.3  14d  
6   

6
 

 



 

 

1   
 

 
2   

 
  

 
3   

  
4   

21d  
5   
5.1    
5.2  24  
5.3  12

 
5.4  12  
5.5   
5.6   
5.6.1   
5.6.1.1   
5.6.1.2  21d  
5.6.2   
5.6.2.1   
5.6.2.2   

1 30d 21d
 

2  
5.6.3  

 
5.6.3.1   
5.6.3.2  21d

 
5.6.3.3  30d 21d

 
5.6.3.4   
5.6.4  

 
5.6.4.1   
5.6.4.2  30d 21d

 
5.6.4.3   



 

5.6.5   
5.6.5.1   
5.6.5.2  OIE  
5.6.6  

 
5.6.6.1   

1 21d  
2 21d  

5.6.6.2  OIE  
6   

6
 

 



 

 

1   
 

 
2   

 
  

 
3   

  
4   

40d  
5   
5.1    
5.2  24  
5.3  24  
5.4  12  
5.5  12  
5.6   
5.6.1   
5.6.2   
5.6.3  40d  
5.6.4  40d  
5.6.5   
5.6.6   
5.6.7  5.6

60d  
6   

6
 

 



 

 

1   
 

 
2   

 
  

 
3   

6  
4   
4.1    
4.2  36  
4.3  6  
4.4   
4.5   
4.5.1   
4.5.2  6  
4.5.3  30d  
5   

6
 

 



 

 

1   
 

 
2   

 
  

 
3   

  
4   

EIA 3  
5   
5.1    
5.2  24  
5.3  12  
5.4   
5.4.1  12  
5.4.2   
5.5   
5.5.1  48h  
5.5.2  3

 
5.5.3  30d

90d  
6   

6
 

 



 

 

1   
 

 
2   

 
  

 
3   

6  
4   
4.1    
4.2  24  
4.3  12  
4.4   
4.4.1   
4.4.2  6  
4.4.3  15d  
4.5   
4.5.1   
4.5.2   
4.5.3   
5   

6
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   2006 67  
   2010 6  

   NY 5027-2008   
  450  

3   
 

3.1   
 

3.2    

 
3.3   

 
3.4    

 
3.5    

 
4   
4.1   
4.2   
4.2.1  

 
4.2.2  

 
4.2.3  

 
4.3  

50
 

4.4  

 



 

4.5  
 

 
4.6  

 
4.7  

 
5   
5.1   
5.2   
5.2.1  

 
5.2.2  

 
5.2.3   
5.3   
5.3.1   
5.3.2  

 
5.3.3  3  
5.4   
5.4.1  

 
5.4.2   
5.4.2.1   
5.4.2.2   

1  
2  
3   
4  
5  

5.4.2.3    
1   
2   
3   
4   
5   
6   
7  
8   
9  

5.4.2.4   
5.4.3   
5.4.3.1    
5.4.3.2   



 

5.4.3.3  SOPs  
1  
2  
3  
4  

5.4.3.4    
5.4.3.5    
5.4.3.6    
5.5   
5.5.1   
5.5.1.1  

 

 
5.5.1.2  

 
5.5.1.3  

 
5.5.1.4  NY 5027  
5.5.1.5   
5.5.1.6  

 
5.5.1.7  

 
5.5.1.8  

 
5.5.1.9   
5.5.1.10  

 
5.5.1.11   
5.5.1.12   

1  
2  
3  
4  
5  
6  
7  
8   
9  
10  
11  

5.5.2   
5.5.2.1   
5.5.2.2   
5.5.2.3   
5.5.2.4  



 

 
5.5.3   

 
5.5.4   
5.5.4.1  HACCP  
5.5.4.2  

 
5.5.4.3   
5.5.4.4   
5.5.5   
5.5.5.1  

 
5.5.5.2   
5.5.5.3  

 
 

5.6   
5.6.1  

 
5.6.2  

 
5.6.3   
5.7   
5.7.1  

 
5.7.2  

 
5.7.3  

 
5.8   
5.8.1   
5.8.2   
5.8.3   
5.8.4   
5.8.5  

 
5.8.6  5

2  
5.9   

 
6   
6.1   
6.1.1   
6.1.2  

 



 

6.1.3  
 

6.1.4   
6.1.5   
6.2   
6.2.1   
6.2.1.1  

 
6.2.1.2   
6.2.1.3  

 
6.2.1.4  

 
6.2.1.5  

 
6.2.2   
6.2.2.1    
6.2.2.2   
6.2.2.3   
6.2.3   
6.2.3.1  

 
6.2.3.2   
6.2.3.3   



 

 

 

1   
 

 
2   

 
1  
2 RNA  
3  

3   
 

3.1   
3.2  12  
3.3  12  
3.4  12  
3.5  3  
4   
4.1  

 
4.2   
5   
5.1  30

 
5.2  

3  
 



 

 

1   
 

 
2   

 
1  
2 RNA  
3  

3   
 

3.1   
3.2  12  
3.3  12  
3.4  12  
3.5  12

 
4   
4.1  

 
4.2   
5   
5.1  30

 
5.2  

 
5.2.1  3   
5.2.2   
5.2.2.1  3   
5.2.2.2  

3  
5.2.3  3  



 

 

 

1   
 

 
2   
2.1   

 
1  
2 RNA    

2.2  
H5 H7 A (IVPI) 1.2

75 A
 

2.3   
 

1 6 IVPI 1.2 4 8
75 H5 H7 A  

2 H5 H7

 
3   

 
3.1   
3.2   
3.3  12  
4   
4.1  

 
4.2  

5   
5.1  30

 
5.2   

3  
 



 

 

1   
 

 
2   
2.1   

RNA  
2.2   
    
2.3   

 
1 1 ICPI 0.7  
2 F2 C 113-116 3 F1 N 117

F  
3   

 
3.1   
3.2  12  
4   
4.1  

 
4.2   
5   
5.1  30

 
5.2  

3
 

 



 

 

1   
 

 
2   

 
1  
2

3   
3.1   

 
3.1.1  3  
3.1.2  1   
3.1.3   
3.1.4  6  
4   
4.1   

 
4.1.1   
4.1.2  1  
4.1.3   
4.1.4   
5   
5.1  

 
5.2  

 
6   
6.1  30

 
6.2  

 

 



 



 

 

1   

 

 
2   
2.1   
2.2   
3   
3.1  XX

 
3.2   
3.3  

 
3.4  

 
3.5  

 
3.5.1  80% 90% 
3.5.2  75% 80%  
3.5.3  70% 70%  
3.6  

1500 300
200  

3.7  

 
3.8   
4   
4.1  XX

 
4.2   
4.3  

 
4.4  

 
4.5  

70%  
4.6   
4.7  



 

 
4.8  

 
4.9   
5   

 
6   
6.1  

 
6.2  

 
6.3  

  



 

 

1   
 

 
2   

 
 

  
 

 
 

 
 

 
3   
3.1   
3.2   

 
4   
4.1   
4.1.1  

 
4.1.2   
4.1.3   
4.1.4   
4.1.5   
4.2   
4.2.1  

 
4.2.2   
4.2.3   
4.2.4   
4.3   
4.3.1  

 
4.3.2   
4.3.3   
5   
5.1  A



 

 
5.2  

 
6   
6.1  12 6

4  
6.2  B 80%

 
6.3   
6.4  

 
6.5  

 
7   
7.1  

 
7.2  A  
7.3  

 
8   
8.1   
8.1.1  

 
8.1.2  

 
8.1.3   
8.2   

“
” “ ” “ ” “ ”  

 
8.2.1   
8.2.1.1   

 
8.2.1.2   

 
8.2.2   

 



 

8.2.3   

 
8.2.4   

 
9   
9.1  C  
9.2  

 
9.3  

 
9.4  

 
10   
10.1  D

 
10.2  

 
10.3  

 
10.4  /  
10.5   
10.6   
11   
11.1  

 
11.2  

 
11.3  

 
11.4  

 
11.5  

 
11.6   
11.7  

 
12   
12.1   
12.2   
12.3  10

20  



 

 A 
 

 

A.1   
A.1.1  BSL-2  
A.1.2  1500  
A.1.3  

 
A.2   
A.2.1  BSL-2  
A.2.2  300  
A.2.3  

 
A.3   
A.3.1  BSL- BSL-2

 
A.3.2  200  
A.3.3  

 



 

 B 
 

 

B.1   
B.1.1  5

 
B.1.2  5

 
B.1.3  5

 
B.1.4  5

 
B.1.5  

 
B.1.6  

2 ( )  
B.2   
B.2.1  5

 
B.2.2  3

 
B.2.3  3

 
B.2.4  3

 
B.2.5  

 
B.3   
B.3.1  3

 
B.3.2  

 
 



 

 C 
 

 

C.1   
C.1.1  ,

PCR 
PCR PCR

(-86 )
 

C.1.2  BSL-2  
C.1.3  

 
C.2   
C.2.1  

PCR

 
C.2.2  BSL-2  
C.3   
C.3.1  

 
C.3.2  BSL-2  



 

 

 D 
( ) 

 

D.1     

  

 

1  
2  
3  
4  

 5  
6  

 
7  
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9  

 10  
11  

 12  

 13  
14  
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DA/T22-2000   
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3.1   
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4.1  
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4.2.1  
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4.2.4  

 
4.2.5  

 
4.2.6  



 

 
4.2.7  

 
4.2.8  

 
4.2.9  

 
4.2.10  

 
4.2.11  

 
4.2.12  
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4.2.14  

 
4.2.15  

 
5   
5.1  

 
5.2  

 
5.3   
6   
6.1   

 
6.1.1   
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6.1.1.4   
6.1.1.5  DA/T22-2000  
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6.2.1  

 
6.2.2  

 
6.2.3  
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6.3.1   
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7.4.2  2

 
7.5   
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7.7.1   
7.7.2  3  
7.7.3   
8   
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1 7 5 10
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4.2  

 
4.3  2 3 4 5

6
 

4.4  7
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1   
 

 
2   
2.1   
2.1.1  

 
2.1.2   
2.1.3  

 
2.1.4   
2.1.5  6h  
2.1.6   
2.2   
2.2.1   
2.2.2   
2.2.2.1   
2.2.2.2  

 
2.2.2.3   
2.2.2.4  

 
2.2.2.5  

 
2.2.3   

A  
3   
3.1   
3.1.1   

 
3.1.2   

75%
 

3.1.3   
3.1.3.1   

 
3.1.3.2   

-20  
3.1.3.3   

 
3.2   

10 10%



 

0~4  
3.3   

30%
 

3.4   
3.4.1   

 
3.4.2   

 
3.5   
3.5.1   

pH7.4 PBS pH7.2~7.4
30% 0.5%

1mL  
3.5.2   

1mL  
3.5.3   

 
3.5.4   

30%  
3.6   

 
3.7   
3.7.1   

30%
 

3.7.2   
3.7.2.1  

35~70mL  
3.7.2.2  

15~30mL  
3.8   

 
3.9   

3~4
10mL  
3.10   

“ ”  
3.11   



 

 
3.12   

 
3.13   

 
4   
4.1   

 

 
4.2   
4.2.1   
4.2.2   
4.2.3  

 
4.2.4   
5   
5.1   
5.2  

 
5.3  -70

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

A 
 

 

A.1  30%  
 30mL 

NaCl  4.2g 
KH2PO4  1.0g 
K2HPO4  3.1g 

0.02%  1.5mL 
100mL 

pH 7.6 100kPa 15min 4  
A.2   

 3.5g 
 10g 
 5g 

pH 7.2~7.4 30min
100kPa 20min 4  

A.3  pH7.4  PBS  
NaCl  8.0g 

KH2PO4  0.2g 
Na2HPO4•12H2O  2.9g 

KCl  0.2g 
1000mL pH

7.4 112Kpa 20min 4  
A.4  PBS  

 PBS PBS 
2000IU/mL 2mg/mL 1 000IU/mL 1 000IU/mL  

PBS 5 pH 
7.4 PBS 1.0~1.3mL PBS 
1.0~1.5mL



 

 

1   

 
 

2   
2.1   

 
2.2   

 
2.3   

 
3   
3.1   

 
3.2   
3.2.1  

2~8  
3.2.2   
3.2.3   
4   
4.1   

 
4.2   
4.2.1  

 
4.2.2  

 
4.2.3   
4.2.4   
4.3   
4.3.1  7~10d

 
4.3.2   
4.3.3   
4.3.4  75%  
4.3.5  

 
4.3.6   
4.3.7  24h  
4.3.8  

2h  
4.4   

 
12  

5   



 

5.1   
5.2  

 
5.3   



 

 

1   

 
 

2   

 
  

 
 

 
3   

 
 

3.1   

 
3.2   

 
3.3   

 
3.4   

 
3.5   

 
3.6   

 
3.7   

 
3.8   

 
3.9   

 
4   
4.1  

 
4.2  

 
4.3  



 

 
4.4  

 
4.5  

 
4.6  OIE

 
4.7   
5   
5.1   
5.1.1  

 
5.1.2  

 
5.1.3  

 
5.2   
5.2.1   

 
5.2.2   

 
5.2.3   
5.2.3.1   

 
 

5.2.3.2   
5.2.3.2.1  

 
5.2.3.2.2  A  

1
A  

2 A

 
5.2.3.2.3   

1

 
2

 
3

 
4  
5



 

 
5.2.3.3   

 
6   
6.1  

 
6.2  

 
7   
7.1  4 5 6  
7.2  /  
7.3   
8   

/
 



 

A 
 

 

 
1   
1.1  

 
1.1.1  n=[1-(1-CL)1/d][(N-d/2)+1/2] 

CL 95% 
      d: *
 
      N  

1.1.2  n=
Se)p-㏑(1

)㏑(
�

�
 

� 0.05 1-�  
      p  
      Se  

1.2  
 

n=
Se)p-㏑(1

)㏑(
�

�
 

� 0.05 1-�  
      p  
      Se  

2   
95% Cannon  Roe 1982 1

 
3   

Survey toolbox Win Episcope  
 



 

1   Cannon  Roe 1982  
 

 50% 40% 30% 25% 20% 15% 10% 5% 2% 1% 0.5% 0.1%
10 4 5 6 7 8 10 10 10 10 10 10 10 
20 4 6 7 9 10 12 16 19 20 20 20 20 
30 4 6 8 9 11 14 19 26 30 30 30 30 
40 5 6 8 10 12 15 21 31 40 40 40 40 
50 5 6 8 10 12 16 22 35 48 50 50 50 
60 5 6 8 10 12 16 23 38 52 60 60 60 
70 5 6 8 10 13 17 24 40 62 70 70 70 
80 5 6 8 10 13 17 24 42 68 79 80 80 
90 5 6 8 10 13 17 25 43 73 87 90 90 

100 5 6 9 10 13 17 25 45 78 96 100 100
120 5 6 9 10 13 18 26 47 86 111 120 120
140 5 6 9 11 13 18 26 48 92 124 139 140
160 5 6 9 11 13 18 27 49 97 136 157 160
180 5 6 9 11 13 18 27 50 101 146 174 180
200 5 6 9 11 13 18 27 51 105 155 190 200
250 5 6 9 11 14 18 27 53 112 175 228 250
300 5 6 9 11 14 18 28 54 117 189 260 300
350 5 6 9 11 14 18 28 54 121 201 287 350
400 5 6 9 11 14 19 28 55 124 211 311 400
450 5 6 9 11 14 19 28 55 127 218 331 450
500 5 6 9 11 14 19 28 56 129 225 349 500
600 5 6 9 11 14 19 28 56 132 235 379 597
700 5 6 9 11 14 19 28 57 134 243 402 691
800 5 6 9 11 14 19 28 57 136 249 421 782
900 5 6 9 11 14 19 28 57 137 254 437 868

1000 5 6 9 11 14 19 29 57 138 258 450 950
1200 5 6 9 11 14 19 29 57 140 264 471 1102
1400 5 6 9 11 14 19 29 58 141 269 487 1236
1600 5 6 9 11 14 19 29 58 142 272 499 1354
1800 5 6 9 11 14 19 29 58 143 275 509 1459
2000 5 6 9 11 14 19 29 58 143 277 517 1553
3000 5 6 9 11 14 19 29 58 145 284 542 1895
4000 5 6 9 11 14 19 29 58 146 288 556 2108
5000 5 6 9 11 14 19 29 59 147 290 564 2253
6000 5 6 9 11 14 19 29 59 147 291 569 2358
7000 5 6 9 11 14 19 29 59 147 292 573 2437
8000 5 6 9 11 14 19 29 59 147 293 576 2498
9000 5 6 9 11 14 19 29 59 148 294 579 2548
10000 5 6 9 11 14 19 29 59 148 294 571 2588

 5 6 9 11 14 19 29 59 149 299 598 2995



 

 

1   
FMD  

 
2   
2.1   
2.1.1   
2.1.1.1   

0-P /
 

2.1.1.2   

3~5g 50 (pH7.4)
( )

 
2.1.1.3  

 
2.1.2  / (0-P )  
2.1.2.1   

12h 0-P
0.2 2 5min

10~15cm
2~3 0-P

 
2.1.2.2   

4~5mL O-P 15mL 4~5mL
0.04mol/L pH7.4  

2.1.3   
5mL

 
2.2   

 
2.3   

 
3   
3.1   
3.1.1   

 
3.1.2   

ELISA -
RT-PCR RT-PCR RT-PCR

VP1
3~5 3
CPE  

3.1.3   
ELISA



 

Dot-blot EITB
-  
3.2   
3.2.1   

 
3.2.2   
3.2.2.1   
3.2.2.2   
3.2.3   
3.2.3.1  ELISA Dot-blot
EITB  
3.2.3.2  Dot-blot EITB

14 Dot-blot EITB  
3.2.3.3   
4   
4.1   

ELISA A  
RT-PCR B  

RT-PCR C  
RT-PCR D  

4.2   
ELISA E  

Dot-blot F  
ELISA G  

H  
 



 

A 
 

ELISA 

A.1    
( )

/ (0-P )
 

A.2   
0.04moL/L PBS pH7.4 1:5

20 2h 4 3000r/min 10min
/ (0-P )

BHK-21
6000 r/min 10min  

A.3   
FMDV O A Asia-I SVDV 1

ELISA 1 12 50μL
4 38±0.5 100-200 /min 2h  

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

A 
O A 

Asia-I 
SVDV O A 

Asia-I
SVDV O A 

Asia-I 
SVDV

B 
O A 

Asia-I 
SVDV O A 

Asia-I
SVDV O A 

Asia-I 
SVDV

C 
O A 

Asia-I 
SVDV O A 

Asia-I
SVDV O A 

Asia-I 
SVDV

D 
O A 

Asia-I 
SVDV O A 

Asia-I
SVDV O A 

Asia-I 
SVDV

E 
O A 

Asia-I 
SVDV O A 

Asia-I
SVDV O A 

Asia-I 
SVDV

F 
O A 

Asia-I 
SVDV O A 

Asia-I
SVDV O A 

Asia-I 
SVDV

G 
O A 

Asia-I 
SVDV O A 

Asia-I
SVDV O A 

Asia-I 
SVDV

H 
O A 

Asia-I 
SVDV O A 

Asia-I
SVDV O A 

Asia-I 
SVDV

 
A.4   

PBS 30s 6
 

A.5   
2 ELISA 1 A B O 2 A B A

3 A B Asia-I 4 A B SVDV
2 50�L 38±0.5

60min  
 
 



 

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

A PO 
PA 

PAsiaI PSVDV S3 S3 S3 S3 S7 S7 S7 S7 

B PO 
PA 

PAsiaI 
PSVDV

S3 S3 S3 S3 S7 S7 S7 S7 

C S1 S1 S1 S1 S4 S4 S4 S4 S8 S8 S8 S8 
D S1 S1 S1 S1 S4 S4 S4 S4 S8 S8 S8 S8 
E S2 S2 S2 S2 S5 S5 S5 S5 S9 S9 S9 S9 
F S2 S2 S2 S2 S5 S5 S5 S5 S9 S9 S9 S9 
G N N N N S6 S6 S6 S6 S10 S10 S10 S10 

H N N N N S6 S6 S6 S6 S10 S10 S10 S10 
: 1. N 50μL A  

2. P 50μL PO O PA A
PAsiaI Asia-I PSVDV:SVDV  

3. S 50μL  
A.6   

A.4  
A.7   

B FMDV O A Asia-I SVDV
O O

A A 50μL 38±0.5
60min  

A.8   
A.4  

A.9   
B 50μL 38±0.5

45min  
A.10   

A.4  
A.11  OPD  

OPD 38±0.5 3% H2O2 OPD
50μL 38±0.5 15min  

A.12   
50μL 492nm  

A.13   
A.13.1   

1 N OD  
2 OD  
3 OD OD N OD  
4 OD P OD N OD  

A.13.2   
N OD 0.20  

OD 0.6 0.20  
 

OD 0.20  
OD 0.3  
OD 0.2 0.3  



 

B 
 

RT-PCR  

 
B.1   

0.01moL/L PBS pH7.6~7.8 MEM pH7.6~7.8 1 5 -20 ~-30 2
3000r/min 10min RNA  

OP RNA  
B.2   

A Trizol RNA  
B  
C  
D RNase dH2O 100mL DEPC 0.1mL

h DEPC  
E One Step RNA PCR  
F AMV Reverse Transcriptase XL,5u/�L  
G RNase Inhibitor,40u/�L  RNA  
H AMV-Optimized Taq, 5u/�L Taq DNA  
I  

B.3   
B.3.1  RNA  
B.3.1.1  /  

1 500�L 1.5 mL eppendorf 500�L B
8000r/ min 4 5min  

2 200�L 1.5 mL eppendorf 1000�L A
5min 100~200�L RNA  

3 200�L B eppendorf 15s 5min  
4 12000r/min,4 15min RNA  
5 eppendorf C 500�L 15min  
6 12000r/min,4 10min eppendorf RNA

 
7 RNA 1000�L75% D  

-20 10000r/min 4 5min  
8 RNA 10�L D PCR -20
 

B.3.1.2   
RNA RNA

 
B.3.2  RT-PCR 

25�L 0.2 mL  
1 One Step RNA PCR 18.5�L 
2 AMV Reverse Transcriptase XL F 0.5�L 
3 RNase Inhibitor G 0.5�L 
4 AMV-Optimized Taq H 0.5�L 
5 RNA 5�L 

RNase Free dH2O  
10sec  

 



 

1 50 30 min  
2 94 2 min 
3 94 50sec 58 50sec 72 60sec  35  
4 72 8 min  

B.3.3   
1 1.5% 1.5g 100mL 1×TAE

5�L 10mg/mL 5mm

1×TAE  
2 6�L~8�L PCR 2�L

DNA Marker  
3 80 V~100 V 40mA~50mA 30 min~40 min  

634bp 483bp 278bp
DNA

 



 

C 
 

RT-PCR  

C.1   
C.1.1  RNA  

1 6 moL/L Trizol Reagent 
2 2 moL/L pH 4.0  
3 - - 25 24 1  
4  
5 75% DEPC 3 1  
6 DEPC DEPC 0.1% ddH2O

RNA  
C.1.2  RT-PCR  

1 10×One Step RNA PCR Buffer  
2 AMV 5U/�L  
3 RNase inhibitor 40U/�L  
4 AMV-Optimized Taq 5U/�L  
5 dNTP Mixture dATP dTTP dCTP dGTP 10mM  
6 MgCL2 25mM 
7 PAGE PCR 50pM 

C.1.3   
1 50×TAE 1×TAE  
2 1×TAE 1.2% 5 �L 10 mg/mL

5mm  
3 0.25 g 30 mL 70 mL  
4 DNA Marker 100~1000 bp 100bp  

C.2   

0.04 moL/L PBS pH7.4~7.6 1:5 3~5 h 4 -20 -30
2 3000 r/min 10 min  

RNA
RNA  

FMDV
RNA RT-PCR  

C.3   
C.3.1  RNA  

/ RNA  
C.3.2  RT-PCR 

25 μL  
10 × One step RNA PCR buffer                2.5μL 
MgCL2 25 mM 5μL 
dNTPs 10 mM                          2.5μL  
RNase inhibitor 40 unit/�L 0.5μL 
AMV 5 unit/�L 0.5μL 
AMV-Optimized Taq 5 unit/�L 0.5μL 

50 pmoL/�L                  0.5μL 
50 pmoL/�L       0.5μL 

RNA 12.5μL 
1 50 30min 

2 94 4min 



 

3 94 50sec 58~60 40sec 72 40sec 30  
4 72 8 min 

C.3.3   
1g 100mL 1 × TAE

5 μL (10 mg/mL) 5mm
( )

1 X TAE  
6~8 μLPCR 2~3 μL

1 DNA Marker  
80~100V 25~40 mA 10min  

C.3.4   

DNA  
PCR O 400bp A

730bp C 600bp Asia1 300bp  



 

D 
 

RT-PCR  

D.1  RT-PCR 
D.1.1   

0.04moL/L PBS pH7.4
1:5~1:10 2h 4 3000r/min 10min

 
O/P  

D.1.2   
RNA  

DEPC  
RT-PCR  

 
Forward Primer/3DF: 5’-ACT GGG TTT TAC AAA CCT GTG A-3’ 
Reverse Primer/3DR: 5’-GCG AGT CCT GCC ACG GA-3’ 
Taqman Probe/3DP: 5’-FAM-TCC TTT GCA CGC CGT GGG AC-TAMRA-3’ 

FMDV  
 

D.1.3   
RNA

 
 

 

 
 

 
42  15min 
95  10sec 
55  30sec       40  
72  30sec 

72  30sec  
 

1 S Ct 30  
2  
3 Ct 35 Ct 40 Ct 35 40

 

  

RT-PCR  12.5�L 

 0.5�L 

Taq  0.5�L 

3DF 10pm  0.5�L 

3DR 10pm  0.5�L 

3DP 5pm  1�L 

DEPC  7.5�L 

RNA 2�L 

 25�L 



 

E 
 

3ABC ELISA 3ABC-ELISA  

E.1   
E.1.1   
E.1.2  3ABC  
E.1.3  25 PBS  
E.1.4  25 PBST  
E.1.5  100 IgG-HRP  
E.1.6   
E.1.7  ELISA TMB  
E.1.8   
E.1.9  3ABC  
E.2   
E.2.1   

56 30min
 

-20
-70  

96  
 

E.2.2   
25 PBST PBST  

100 1:100
 

 100× �L mL  
16 20 2.0 
24 30 3.0 
32 40 4.0 
40 50 5.0 
48 60 6.0 
56 70 7.0 
64 80 8.0 
72 90 9.0 
80 100 10.0 
88 110 11.0 
96 120 12.0 

E.2.3   
1

120 �L 6 
�L 1 21 1

3ABC
ELISA 100 �L 37 30 min  

2 5  
3 1 100 100 �L

37 30 min  
4 5  
5 100 �L TMB 37 10~15 min

OD630 0.7  



 

6 100 �L OD450 2.1  
7 450 nm OD450  
8 OD450 >0.6 OD450 <0.2  
9 = OD450 OD450 ÷ OD450 OD450

 
10 0.2 0.2 3ABC

FMDV NSP Dot-blot



 

F 
 

(NSP) Dot-blot  

F.1   
F.1.1   
F.1.2   
F.1.3  25 PBS  
F.1.4  25 PBST  
F.1.5  100 IgG-HRP  
F.1.6   
F.1.7  TMB  
F.1.8   5 NSP  
F.2   
F.2.1   

56 30min
 

-20
-70  

10  
 

F.2.2   
25 PBST PBST  

100 1:100
 

F.2.3   
1

1:50 10
37 60 min 1×PBST 3 1 min  

2
37 60 min 3  

3
37 5~10 min

2  
4

(+) (-) 5
5  

5 4 5 1~3
NSP Dot-blot

FMDV  



 

G 
 

ELISA LB-ELISA  

G.1   
G.1.1  1×PBST  
G.1.2  /  
G.1.3   
G.1.4   
G.2   

2mL 4
4 -20  
G.3  LB-ELISA  
G.3.1  FMDV  

BHK-21
2 PBST

1.5
 

G.3.2   
FMDV  146S pH9.6

 
G.3.3   

FMD 146S
10% 5% PBST

 
G.3.4  HRP IgG 

IgG PBST  
G.3.5   

FMDV
 

G.3.6   
LB-ELISA 1:4  

G.4   
/ 1 100 mL

pH 9.6 4  
1 - 100 mL 50 mL

1 OPD 5 mL/ 10 mL/ -20
10 mL 100 μL 1.5%H2O2 W/V  

G.5   
G.5.1  ELISA 50 μL pH 9.6 /

 
G.5.2  PBST 5  
G.5.3  “U” 96 50 μL/ PBST 1:4 2

2 50 μL
4 37 1 h 1:8

2  
G.5.4  PBST ELISA 5 /
ELISA 50 μL 37 1 h  
G.5.5  PBST ELISA 5 10%

5% PBST 50μL 37 1 
h  



 

G.5.6  PBST ELISA 5 50 μL PBST
37 1 h  

G.5.7  PBST ELISA 5 50 μL 0.05% H2O2 (30%W/V)
37 15 min 50 μL 1.25 moL/L H2SO4 ELISA

492nm OD492)  
G.5.8  8 2 2 2

4  
G.5.9  

OD492nm 1.0 1.0~2.0
 1:1024±1 1:4  

G.5.10  50% 50%
OD492nm

OD492nm
OD492nm 1.2 50% 0.6 1 128 OD492nm

0.6 1:128 1:64 1:128
1:90 karber ) 1:128

1:64 1:64 1:128
1:64  



 

H 
 

 

H.1   
H.1.1   

 
H.1.2   

56 30 min  
H.1.3   

 FMDV BHK-21 IB-RS-2
TCID50/0.1mL -70  

H.1.4   
BHK-21 IB-RS-2  

H.1.5   
Eagle’s MEM 5% Earle's pH7.6~7.8

 
10% pH 7.4  

H.2   
H.2.1   FMDV  

FMDV 96 10 10-1 10-2 10-3……10-11 50 �L
100 �L 24 h 8

8 50�L 37  5% CO2

CPE 72 h 10% 30 min
10% 0.05% 30 min

8 CPE
Reed-Muench  

H.2.2   
1 4 2

2 50 μL  
H.2.3   

50μL 200 TCID50/0.1mL
37 1 h  

H.2.4   
 

2~4 50 �L  
2~4

50 �L  
200 TCID50/0.1mL 50 �L  

H.2.5   
1 h 50 �L 24 h

mL100~150 37  5% CO2 150 �L
48 h 72 h 7.3.1  

H.2.6   

CPE CPE
4

 
H.2.7   

100% CPE 50%  
Reed-Muench 50%



 

 
/ 1:45

1:16~1:32 1:16
1:16  
 



 

 

1   
CSF  

 
2   
2.1   
2.1.1   
2.1.1.1   

 
2.1.1.2   

5%

 

 
2.1.2   

5mL
 

2.2   
 

2.3   

 
3   
3.1   
3.1.1   

41.0

 

 
3.1.2   

“ ”

“ ”  
3.1.3   

ELISA
RT-PCR RT-PCR

 
3.1.4   

ELISA  
3.2   
3.2.1   

 
3.2.2   

 
4   



 

4.1   
A  

B  
C  
ELISA D  

RT-PCR E  
RT-PCR F  

4.2   
ELISA G  



 

A 
 
 

PK-15 2%
37 48~72h  

A.1  10 000IU/mL 10 000IU/mL
5 000IU/mL -20  

A.2  1~2g
Hanks 20%(w/v) 1/10

1h 1000g 15min  
A.3  PK-15 1000g 10min

DMEM [ 5% ( BVDV 56 30min)
0.3 100IU/mL 100IU /mL] 2×106/mL  
A.4  9 1 25cm2 1mL

6 (Leighton’s)( ), 0.2mL 3
3 37 2h

25cm2 5mL EMEM [ 2% ( BVDV
56 30min) 0.3 100IU/mL 100IU/mL]

1mL EMEM 37  
A.5  24h 48h 72h 2 1 1

PBS pH7.2 0.01mol/L
2 5min ( ) 10min

 
A.6  

A.4  

-20 37 24 300μL
PK-15 37 2h

EMEM 37 24~48h  
 



 

B 
 

 

 
B.1   

10min
37 30min PBS

pH9.0~9.5 0.5mol/L
 

B.2   

 
B.3   

37 30min PBS pH7.2 2

 



 

C 
 

 

 
C.1  :1.5~2kg 1d  
C.2  1:10 3 5mL/

3 5d 1:20
1mL/ 24h 6h 96h 2/3

1  
1  

   
- -  
- +  
+ -  
+ + 

“+”  
 



 

D 
 

ELISA  

- -

ELISA  
D.1   
D.1.1                     8 ×12 96  
D.1.2  CSFV                            1.5mL 
D.1.3  CSFV                            1.5mL 
D.1.4  100 100×  

IgG 200uL 
D.1.5  10 10× 55mL 
D.1.6  TMB/H2O2                               12mL 
D.1.7  1M HCL                        12mL 
D.1.8  10× 125mL 
D.1.9  CSFV 4mL 
D.1.10                                       15 mL 
D.2   

2~7 7 -20 6
1500×g 10min 10000×g 2~5min  

D.2.1   
D.2.1.1  10mL EDTA 1500×g 15 20min  
D.2.1.2  500uL 1× ,

1h 6  
D.2.1.3  

10mL 5mL 2~7 0.17M NH4Cl
10min  
D.2.1.4  2~7 1500×g 5min  
D.2.1.5  500uL 1× ,

1h  
D.2.1.6  1500×g 5min,  

2~7 7 -20 6
 

D.2.2   
D.2.2.1  0.5~2mL EDTA 0.17 M NH4Cl

10min  
D.2.2.2  1500×g 10min 10000×g 2~3min  
D.2.2.3  2~7 1500×g 5min  
D.2.2.4  500uL 1×
1h 75uL D.3  
D.2.3  EDTA  
D.2.3.1  25uL 10 10× 475uL

 
D.2.3.2  1h D.3 

 
75uL 10uL 5 5×

D.3  
D.2.4   
D.2.4.1   



 

D.2.4.2  2500×g 5min  
D.2.4.3  500uL 1× 1h

75uL D.3  
D.2.5   

-15 1
1~2  

D.2.5.1  1~2g 2~5mm  
D.2.5.2  10mL 5mL 1× ,

1~2h  
D.2.5.3  1500×g 5min 75uL “ ”  
D.3   

18~22
1h  

D.3.1  25uLCSFV  
D.3.2  75uL 2  
D.3.3  75uL

 
D.3.4  18~22 4 h

 
D.3.5  1× 5

250~300uL
5  

D.3.6  100uL 1h  
D.3.7 3.5 100uL 10min 1

 
D.3.8  100uL  
D.3.9  450nm 450nm 620nm

 
D.3.10  OD “ ”  
D.4   

OD OD
OD  

OD OD OD  
D.4.1   

OD 0.500 OD
20 OD

10000×g 3 5min  
D.4.2   

OD 0.300  
OD 0.200  
OD 0.200 0.300  



 

E 
 

RT-PCR  

 
E.1   
E.1.1  RNA

RNA  
E.1.2  1 5 W/V PBS 4 1000g

15min RNA
3 2-8 24h

-70  
E.2  RNA  
E.2.1  1.5mL 800�L RNA Trizol 200�L

5min  
E.2.2  200�L 5min 4 12000g 15min  
E.2.3  500�L

10min 4 12000g 10min  
E.2.4  1000�L 75% 4
12000g 10min  
E.2.5  4000g 10s

 
E.2.6  10�L DEPC 10U RNasin, RNA 4000 g 10s

-70  
E.3  cDNA  

200�L PCR 10�L RNA 50 pM
(P25’-CACAG CT CC AG AA TC CC AG AAGTCATC -3’)

 
E.4  PCR 
E.4.1  200�L PCR 10�L cDNA

95 5min  
E.4.2  10 5�L P1 5’-TC GA AT CAACCAA TC
GAGATAGGG-3’ P2 50pM 10 moL/L dNTP 2�L Taq 2.5U 50�L  
E.4.3  PCR 95�C 50sec 58�C 60sec 72�C 35sec 40 72�C

5min  
E.5   

RT-PCR 5 �L 1% 0.5�g/mL
0.5×TBE 80V 30min
251nt  



 

F 
 

RT-PCR  

CSFV  
F.1   
F.1.1  n 1.5 mL n � 3

 
F.1.2  500 �L Trizol
200 �L
10 5min 200 �L 5 s

4 12 000g 15 min  
F.1.3  F.1.1 1.5 mL 500 �L 4

F.1.2 500 �L
4 20 min  

F.1.4  4 12 000g 15 min
600�L 75%  

F.1.5  4 12 000 g 10min
 

F.1.6  4 000 g 10 s
3~10min  

F.1.7  38 �L DEPC 2�L RNA RNA
RNA 2 h RT-PCR -70 

 
F.2  RT-PCR  

PCR n n � 3
1

 
2  

   
10×PCR Buffer 5.0�L 1× 

dNTPs 1.5�L 0.075 
uM 

F 3.0�L 0.6uM 
 RT-PCR 

R 3.0�L 0.6uM 
 P 1.5�L 0.15uM 

Superscript
 0.3�L 2U/�L 

 
HS Taq DNA 0.5�L 0.05U/�

L 

 
 

14.8�L  

F.3   
RT-PCR F.1.7 35.2 �L RNA 500 

r/min 30 s PCR  
F.4  RT-PCR  

PCR RT-PCR  



 

50 20 min  
94 4 min  

88 8 s 60 35 s 40
 

F.5   
F.5.1   

Ct Ct

 
F.5.2   

Ct  
Ct <27.0 Ct 34.0

 
F.5.3   

: Ct CSFV  
: Ct 34.0 CSFV  
: Ct >34.0 Ct

34.0  



 

G 
 
ELISA  

 
G.1   
G.1.1  ELISA                               5  
G.1.2                                                         1mL  
G.1.3                                                         1mL        
G.1.4  (HRPO)                60mL    
G.1.5                                                      45mL  
G.1.5.1  10×    480mL     
G.1.5.2  TMB                                                     60mL     
G.1.5.3   60mL   
G.2   

 
G.3   

10×
10 2-8 1  

300mL 30mL 270mL  
G.4   

4°C 8  
G.5   

18-25
 

G.5.1  50�L  
G.5.2  50�L

 
G.5.3  50�L  
G.5.4   
G.5.5  18~25 2h

12-18h  
G.5.6  300�L 3

 
G.5.7  100�L (HRPO) ( )

30min  
G.5.8  6  
G.5.9  100�L 10min

 
G.5.10  100�L 9

 
G.5.11  450nm 450nm 650nm

 
G.5.12  G.7  
G.6   

OD450 0.50 50
 

G.7   
 



 

 
NC1A450+NC2A450       PC1A450+ PC2A450              NCX-sample A450  

NCX =                  PCX =                    Blocking%=               
×100%  

2                       2                             NCX 
 

1.219 
    1.28+1.300   = 1.290       0.120+0.140   = 0.130          1.290-1.219   = 5.5% 

2                         2                          1.290 
G.8   

40 CSFV
 

30 CSFV
30-40  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

1
 

 
2
2.1   
2.1.1   

2 2 2mL 300 �L
pH7.4  

2.1.2   
3 ~4

25 g ~ 50 g 50 mL  
2.1.3   

2mL 1.5mL  
2.2   

2.3   

 
3  
3.1   
3.1.1   
3.1.1.1  2 3 40°C ~42°C 3

 
3.1.1.2  

 
3.1.1.3  

48  
3.1.1.4   
3.1.2   
3.1.2.1   
3.1.2.2   
3.1.2.3  

 
3.1.2.4   
3.1.3   

- RT-PCR RT-PCR
 

3.1.4   
ELISA ELISA  

3.2   
3.2.1   

 
3.2.2   
3.2.2.1  

 



 

3.2.2.2  
 

4
4.1   

RT-PCR A  
RT-PCR B  

4.2   
ELISA C  
ELISA D  



 

A

RT-PCR
A.1  

GB/T 6682  
Trizol DEPC /Taq DNA

2× RT-PCR 1.5% 0.5×TBE  
NP3/NP4

1  
1 RT-PCR  

    (5�–3�)  

NP3  N  1181-1204 TCTCGGAAATCGCCTCACAGACTG 

NP4  N  1531-1508 CCTCCTCCTGGTCCTCCAGAATCT 
351 bp 

A.2  
100�L 1mL 

TRIzol RNA  
100mg 1mLTRIzol 1.5mL
RNA  

A.3  RNA
TRIzol 12000 r/min 4 10 min 5 min 200 �L

15 s 2 min ~ 3 min 12000 r/min 4 15 min 400 �L
400 �L 10min 12000 r/min 4 10 min

75% 1 ml 12000 r/min 4 5 min 75% 1 
ml 12000 r/min 4 5 min RNA 100 �L DEPC

RT-PCR -70°C  
RNA  

A.4  RT-PCR
25�L 12.5 �L 2× RT-PCR 1 �L

 NP3(10 μmol/L) 1 �L  NP4(10μmol/L) 1 �L /Taq DNA
4.5 �L DEPC 5 �L RNA  

RT-PCR RNA
Vero RNA DEPC  

RT-PCR 50ºC 30 min 94ºC, 2 min Taq 94ºC, 30 sec
55ºC, 30 sec 72ºC, 30 sec 35 72ºC 7 min  
A.5  PCR

PCR 5 �L 1.5%  
A.6  

RT-PCR 351bp
 

A.7  
351bp RT-PCR

 
RT-PCR

 



 

B

RT-PCR
B.1

Trizol DEPC 2× RT-PCR
/Taq DNA ROX II  

N
2  

2 RT-PCR  
   (5�–3�) 

PPRN8a  1213-1233 CACAGCAGAGGAAGCCAAACT 
PPRN9b  1327-1307 TGTTTTGTGCTGGAGGAAGGA 
PPRN10P  1237-1258 FAM-5'-CTCGGAAATCGCCTCGCAGGCT-3'-TAMRA 

B.2 RNA
A.2 A.3 

B.3 RT-PCR
25 �L 12.5 �L 2×1 step buffer 1 �L PPRN8a 

(10 μmol/L) 1 �L  PPRN9b (10 μmol/L) 0.5 �L PPRN10p (10 μμmol/L) 0.5 �L 
Taq DNA 0.5 �L 0.5 �L ROX II  3.5 �L DEPC 5 
�L RNA RT-PCR

RNA Vero RNA DEPC
 

RT-PCR 42ºC 30 min 95ºC, 10 min Taq
95ºC, 15 sec 60ºC, 1 min 50 60ºC, 1 min  
B.4

Ct  
Ct �30

 
B.5

Ct �40 RT-PCR
 

Ct >40 RT-PCR
 



 

C

ELISA

C.1  
PPRV N

N
 

C.2  
C.2.1  

PPRV N 1:3500 50�L 96 37°C
1h 4  

C.2.2  
45�L 2 5�L

C++ 4 5�L C+ 4
5 �L C- 2 5�L

Cm 4 5�L Cc 2
55�L  
C.2.3  

50�L 37°C 1h
4  

C.2.4  
50�L 37°C 1h 4  

C.2.5  
50�L 37°C 10min 50�L  

C.2.6  
15min 492nm OD  

C.2.7  
1  

PI = 100 - ODT÷ ODC × 100   …………   1  
 

PI —  
ODT — OD  
ODC — OD  

C.2.8  
3  

3 ELISA  

   
Cm OD  1.500 0.500 

Cc  +105 +95 
Cm  +20 -19 
C++  90 81 
C+  80 51 
C-  30 5 

C.2.9  
PI 80 50< PI �80

PI �50
 



 

D

ELISA

D.1  

 
D.2  

1 A1 B1 50�L/  
2 C1 D1 50�L/  
3 E1 F1 50�L/  
4 25�L/  
5 25�L/  
6 37 60min  
7  
8 4 1× 300μL/  
9  
10 1× 50�L/  
11 37 30min  
12 7 9  
13 50�L/  
14 10-15min  
15 50�L  
16 450nm OD450nm  

D.3  
1  

PB = 100 – [ OD450nm( OD450nm )×100] / Cm OD450nm … 1  
 

PB —  
Cm —  

D.4  
PB 60 PB 40

 
PB 50  
PB �50  

 

 

 

 

 



 

 

1   

 
 

2   
2.1  

 
2.2  pH 7.0~7.4 PBS

2 000IU/mL 2mg/mL
1 000 IU /mL 1 000IU/mL

5 pH 7.0~7.4  
2.3  1~2h 4 (-70

)  
2.4  pH  
7.0~7.4 PBS 10%~20% W/V 5 000r/min 5min

 
3   
3.1   
3.1.1  
3.1.2   
3.1.3   
3.1.4   
3.2   
3.2.1   
3.2.2  

 
3.2.3  “

”  
3.2.4  

 
3.3   
3.3.1  H5 H7 (HI) 24  
3.3.2  ELISA  
3.4   
3.4.1  H5 H7

CPE
 

3.4.2   
3.4.3  IVPI 1.2  
3.5   
3.5.1   

3.1 3.2  
3.5.2   

3.5.1
3.5.1  
3.5.3   

3.5.2 3.4 3.5.1
 



 

4   
4.1   

5000r/min 5min 0.2mL/
9~11 SPF 5 37

3-4d 18h 8h
4 HA 4.3 2

4.3 4.4 4.5  
4.2  IVPI  

SPF 1:16 24 4log2
10 0.1mL/

10 6 SPF 2 0.1mL
24h 10

0 1 2 3
“ ” “ ”

/ /
3  

    IVPI 10d / 10 ×10d 3.00
24h 0.00 10d  

IVPI 1.2 HPAIV  
4.3  HI  

A  
4.4  RT-PCR  

B  
4.5  RT-PCR  

C  
 



 

A 
 

HI  

A.1  1%  
3 SPF

pH7.2 0.01moL/LPBS 3 1000r/min 10min PBS
1 4  

A.2  HA  
A.2.1  1 ~12 0.025mL PBS  
A.2.2  0.025mL 1  
A.2.3  1 0.025mL 2 0.025mL 3

11 11 0.025mL  
A.2.4  0.025mL PBS  
A.2.5  0.025mL 1%

 
A.2.6  20~25 40min

4 1h  
A.2.7  

HAU  
A.3  HI  
A.3.1  4HAU

4 4HAU
1:256 4HAU 1:64 256 4  

A.3.2  4HAU  
A.3.3  1 ~11 0.025mL PBS 12 0.05mL PBS  
A.3.4  0.025mL 1 0.025mL 2

10 10 0.025mL  
A.3.5  1 ~11 4HAU 0.025mL 20
30min  
A.3.6  0.025mL 1% 40min

20 4  
A.3.7   

4 HAU HI  
1/4 22 2log2

1  
1/16 24 4log2 4HAU  



 

B 
 

RT-PCR  

B.1  /  
B.1.1  B.4.1  
B.1.2  2M (pH4.0) B.4.2 
B.1.3  pH 4.0  
B.1.4  / B.4.3 
B.1.5  M-MLV 200u/μL  
B.1.6  RNA (40u/μL) 
B.1.7  Taq DNA (5u/μL) 
B.1.8  1.0% B.4.4 
B.1.9  50×TAE B.4.5 
B.1.10  (10�g/μL) B.4.6 
B.1.11  B.4.7 
B.1.12  (DEPC) B.4.8 
B.1.13  5× B.4.9 
B.1.14  2.5mmol dNTPs B.4.10 
B.1.15  10×PCR Buffer B.4.11 
B.1.16  DNA  
B.1.17   
B.1.17.1   

Uni12 5 -AGCAAAAGCAGG-3 20pmol  
B.1.17.2  PCR  

20pmol  
PCR  

  (bp) 

M-229U 5 -TTCTAACCGAGGTCGAAAC-3  

M-229L 5 -AAGCGTCTACGCTGCAGTCC-3  
229  

H5-372U 5 -GGAATATGGTAACTGCAACACCA -3  

H5-372L 5 -AACTGAGTGTTCATTTTGTCAATG-3  
372 H5 

H7-501U 5 -AATGCACARGGAGGAGGAACT-3  

H7-501L 5 -TGAYGCCCCGAAGCTAAACCA-3  
501 H7 

W = (AT) Y = (CT) R = (AG)  
B.2   
B.2.1  GB/T 18936  
B.2.2  RNA  
B.2.2.1   
B.2.2.2   
B.2.2.2.1   
B.2.2.2.2  0.1mL 1mL 0.2mL

-  
B.2.2.2.3  10s 15min  
B.2.2.2.4  12000r/min 4 20min RNA

DNA  



 

B.2.2.2.5  -20 RNA 1h  
B.2.2.2.6  4  12000 r/min 10 min 75%

DEPC -20  
B.2.2.3  RNA RNA  
B.2.3   
B.2.3.1  5μL RNA 1μL 70 5min  
B.2.3.2  2min  
B.2.3.3   

5×  4μL
0.1M DTT 2μL
2.5mmol dNTPs 2μL
M-MLV  0.5μL
RNA  0.5μL
DEPC  11μL

37 1h cDNA PCR -20
 

B2.4  PCR 
/ M-229U/M-229L

M H5-372U/H5-372L H7-501U/H7-501L H5
H7  

PCR 50μL  
 37.5μL
 4μL

 0.5μL
 0.5μL

10×PCR Buffer 5μL
2.5mmol dNTPs  2μL
Taq  0.5μL

PCR 95 5min 94  45s 52  45s
72  45s 30 72 6min  
B.2.5   
B.2.5.1  1.0% B.4.4  
B.2.5.2  5 μL PCR 0.5μL  
B.2.5.3   
B.2.5.4  5V/cm 30~40min  
B.2.5.5   
B.2.5.6  PCR  
B.3   
B.3.1   
B.3.2  M-229U/M-229L 229bp

 
B.3.3  H5-372/H5-372L 372bp H5

 
B.3.4  H7-501U/H7-501L 501bp H7

 
B.4  B.4.1   

4M  
25mM  
0.5% m/V  
0.1M �-  



 

250g 0.75mol/L pH7.0 17.6mL 26.4mL 10%
m/V 293mL 65

50mL 14.4 mol/L �- 0.36mL
 

B.4.2  2mol/L (pH4.0) 
 16.4g

 pH 4.0

 100mL
B.4.3  /  

 49mL

 1mL
B.4.4  1.0%  

 1.0g

0.5×TAE  100mL
50-60 EB 5μL
 

B.4.5  50×TAE  
B.4.5.1  0.5mol/L EDTA pH8.0  

 18.61g

 80mL

 pH 8.0

 100mL
B.4.5.2  TAE (50×)  

(Tris) 242g

 57.1mL

0.5mol/L (pH8.0) 100mL

 1 000mL
 

B.4.6  EB  

 20mg

 20mL
B.4.7  10×  

 25g

 100mL

 0.1g

 0.1g
B.4.8  DEPC  

 100mL

(DEPC) 50μL
121 15min 1.5 mL DEPC  

B.4.9  M-MLV 5×  



 

1moL Tris-HCl (pH 8.3) 5mL

KCl 0.559g

MgCl2 0.029g

DTT 0.154g

 100mL
B.4.10  2.5mmol/LdNTP 

DATP(10mmol/L) 20μL

DTTP(10mmol/L) 20μL

DGTP(10mmol/L) 20μL

DCTP(10mmol/L) 20 μL
B.4.11  10×PCR  

1M Tris-HCl (pH8.8)  10mL

1M KCl 50mL

Nonidet P40 0.8mL

1.5moL MgCl2 1mL

 100mL



 

C 
 

RT-PCR  

C.1   
RNA

DEPC  
 

-20  
PBS 121±2 15min 10000 U/mL  

75% DEPC GB 6682 -20  
RT-PCR 5 

C.2   
C.2.1   

121±2 15min  
1.5mL  

C.2.2   
C.2.2.1   

 
3-5  

 
1.0mL PBS 1.5mL  

C.2.2.2   
 

C.2.2.3   
 

C.2.3   

 
C.2.4   
C.2.4.1   

30 min
1.5 mL  

C.2.4.2   
2.0 g 10mL PBS 4

3000r/min 15min 1.5mL  
C.2.5   

2~8 24h -70
3  

C.3   
C.3.1   

RT PCR  
C.3.2   

 
C.3.2.1  n 1.5mL n 

 
C.3.2.2  600μL 200μL

200μL 5s
4 12000r/min 15min  

C.3.2.3  1.5mL 500μL -20
500μL



 

 
C.3.2.4  4 12 000r/min 15 min

( ) 600 μL 75
 

C.3.2.5  4 12 000 r/min 10min
 

C.3.2.6  4000 r/min 10s

3 min RNA  
C.3.2.7  11 μL DEPC RNA 2 000r/min 5s

RNA 2h PC -70  
C.3.3   
C.3.3.1   

RT-PCR Taq
2000r/min 5s RT-PCR n n

RT-PCR 15μL Taq 0.25μL
0.25×n

RT-PCR RT-PCR 15μL
 

C.3.3.2   
RT-PCR RNA

10μL 500r/min 30s  
C.3.3.3  RT-PCR  

PCR RT-PCR
 

42 /30min 92 /3min
92 /10s 45 /30s 72 /1min 5 92 /10s 60 /30s 40

 
Ct  

C.4   
C.4.1   

 
C.4.2   
C.4.2.1  Ct  
C.4.2.2  Ct 28.0  
C.4.3   
C.4.3.1   

Ct  
C.4.3.2   

Ct 30.0  
C.4.3.3   

Ct >30.0 Ct  
C.5   
C.5.1   

48  
 30 mL×1  

DEPC  1 mL×1  
RT-PCR  750 μL×1  
RT-PCR  1 / ×12  
Taq  12 μL×1  



 

 1 mL×1  
RNA  1 mL×1  

C.5.2   
C.5.2.1  RNA 4

 
C.5.2.2  DEPC 1%DEPC RNA  
C.5.2.3  RT-PCR  
C.5.3   

 
C.5.4   
C.5.4.1   
C.5.4.2  

RT-PCR
 



 

 

1   
ND

 
 

2   
2.1  

PBS
5000r/min 5min  

2.2  
10-20%

5000r/min 5min  
2.3  

 
3   
3.1   

 
1  
2  
3  
4  
5  

3.2   
 

1  
2  
3  
4  
5  

3.3   
4log2  

3.4   
3.4.1   
3.4.2  ICPI 0.7  
3.4.3  F2 C 113-116 3 F1 N

117 F  
4   
4.1   
4.1.1  A  
4.1.2  RT-PCR B  
4.2   

C  
5   
5.1   

3.1 3.2  
5.2   

5.1  
5.3   



 

5.2 ICPI 0.7 F2 C 113-116
3 F1 N 117 F  



 

A  
 

 

A.1   
A.1.1   
A.1.2  PBS pH7.0~pH 7.4

2000U/mL 2mg/mL 50μg/mL
1000U/mL

pH  7.0~7.4 PBS 10%~20% w/v
1~2h 4 3000g 5min

 
A.2   

1mL 0.2mL 3 9~11 SPF
35 ~37 3d~4d 18h 8h  

A.3   
18h 4 4h~24h
 

A.4   
A.4.1  (HA) 

SPF
C  

A.4.2  HI  

C  
A.4.3  ICPI  
A.4.3.1  4log2 24h~48h

10  
A.4.3.2  24h~40h SPF 10 0.05mL  
A.4.3.3  24h 8d  
A.4.3.4  0 1 2

2  
A.4.3.5  ICPI 8d 1  

�s×1 �d×2 ICPI  
T 

…………………………… 1

 
�s——8d  
�d ——8d  
T ——8d  



 

B   
 

RT-PCR  

B.1   
1 RNA Trizol  
2  
3  
4 75% DEPC -20  

B.2   
B.2.1   

200�L RNA RT-PCR  
B.2.2  RNA  

RNA
RNA RNA  

Trizol RNA RNA Trizol RNA
 

B.2.2.1  RNA 1.5 mL 200μL 1 mL Trizol
20s 10min  
B.2.2.2  200μL 10min 12000r/min 15 min  
B.2.2.3  500μL 500μL –20

10 min 12000r/min 15 min RNA
 

B.2.2.4  700μL -20 75% 2~3 12000r/min 10min  
B.2.2.5  10 min  
B.2.2.6  40μL DEPC RNA -70  
B.2.3  RT-PCR  

1 RT-PCR  
1 RT-PCR  

 �L  
RNA  13.6 

10×Buffer 2.5 
dNTPs 2 

RNase  0.5 
AMV  0.7 

Taq  0.7 
P1 1 
P2 1 

RNA 3 
 25 

P1 5’-ATGGGCYCCAGAYCTTCTAC-3’ P2
5’-CTGCCACTGCTAGTTGTGATAATCC -3’  
B.2.4  RT-PCR 

1 PCR
PCR ( 20�L)  

42 /45min  
95 /3 min  

94 /30s 55 /30s 72 /45s 30  
72 /7 min  



 

RT-PCR 4  
B.2.5   
B.2.5.1  1.5%  
B.2.5.2  5 �L PCR 0.5μL  
B.2.5.3  DNA  
B.2.5.4  5V/cm 30 min~40min  
B.2.5.5   
B.2.5.6  PCR  
B.3   
B.3.1  0.5 Kb C

 
B.3.2  

F F2 C “
” F1 N 117 “

” 113 116  



 

C  
 

 

C.1   
    pH7.2 PBS  
    1%  

 
 

C.2   
C.2.1   
C.2.1.1  96 V 1~12 0.025mL PBS  
C.2.1.2  0.025mL 1 3~5  
C.2.1.3  1 0.025mL 2 0.025mL

3 11 11 0.025mL 12
PBS  

C.2.1.4  0.025mL PBS  
C.2.1.5  0.025mL 1%  
C.2.1.6  20 ~25 40min

4 60min PBS  
C.2.2   
C.2.2.1  PBS

 
C.2.2.2  SPF

 
C.2.2.3  

 
C.3   
C.3.1   
C.3.1.1  4 4HAU 100%

1 4HAU 1 256 4 HAU
1:64 256 4 1mL 63mL PBS 4HAU

 
C.3.1.2  96 V 1~11 0.025mL PBS 12

0.05mL PBS  
C.3.1.3  1 0.025mL 0.025mL 2

10 10 0.025mL 11 12
PBS  
C.3.1.4  1~11 0.025mL 4 HAU

20 ~25 30min 4 60min  
C.3.1.5  0.025mL 1% 20 ~25

40min 4 60min PBS
 

C.3.2   
C.3.2.1  PBS

HI 2log2 HI
1 HI

 
C.3.2.2  HI 4log2

 



 

C.3.2.3  HA
4log2 HI 4log2

ICPI  
 



 

 

 

1   
EI  

 
2   
2.1   

1-3mLPBS  
2.2   

5mL
 

2.3   
 

2.4   

 
3   
3.1   
3.1.1  39.5 1~5d

 
3.1.2   
3.1.3   
3.1.4   
3.1.5   
3.2   
3.2.1   
3.2.2  - RT-PCR  
3.2.3  RT-PCR  
3.3   
3.3.1  HI HI  
3.3.2  SRH  
3.4   
3.4.1   

3.1  
3.4.2   
3.4.2.1  3.2  
3.4.2.2  3.3  
4   
4.1   
4.1.1  A  
4.1.2  RT-PCR B  
4.1.3  RT-PCR C  
4.2   
4.2.1  / D  
4.2.2  E  



 

 

A  
 

 

A.1   
 

A.2   
0.22mm  

A.3   
MDCK  

A.3.1   
3 10~11 0.2 mL 34 ~35 2~3

 
A.3.2   
A.3.2.1  MDCK  
A.3.2.2  3 0.25~0.5mL  
A.3.2.3  0.5~2μg/mL

CPE  
A.4   
A.4.1  U V 1% PBS 0.4%

 PBS  
A.4.2  70°

 
A.4.3   
A.4.4   
A.4.5  HA -70

HA  
A.4.6  1:16  
A.4.7  5  
A.4.8  HA  



 

 

B  
 

RT-PCR  

B.1   
NP PCR  
NPF 5’-AGCAAAAGCAGGGTAGATAA-3’  
NPR 5’-TCCTTGCATCAGAGAGCACA-3’  
NPFI 5’-GCAGGGTAGATAATCACTCA-3’  
NPRI 5’-AGTACCATCCTTTCTATTGT-3’  
M  
M52C 5’-CTTCTAACCGAGGTCGAAACG-3’  
M253R 5’-AGGGCATTTTGGACAAAG/TCGTCTA-3’  

B.2  RNA  
RNA  

B.3  RT  
9�L RNA 1�L 9x PCR

1�L 70 5min 5xFirst Strand 
buffer 4�L 0.1moL/L DTT 2�L 10mmoL/L dNTP 1�L RNA 1�L Superscirpt II

1�L RNA 1�L 42 1h 70 10min
PCR -20°  

B.4  PCR  
10xPCR buffer 2�L 2.5mmoL/L dNTP 1�L / 1�L

PCR 2�L Taq 1U 12.8�L 95 3min 94
30s 56 30s 72 30s 30 72 10min  

NP PCR PCR 2-4�L PCR
NPFI NPFR PCR  

B.5   
PCR 9�L PCR 1�L 10xPCR

1% 1xTAE 150v
100mA 20min  
B.6   

EIV  
B.6.1  EIV NP PCR 552bp  
B.6.2  NP PCR 241bp  
B.6.3  M PCR 244bp  



 

 

C 
 

RT-PCR  

C.1   
IVA-D161M 5’-AGATGAGYCTTCTAACCGAGGTCG-3’  
IVA-D162M 5’-TGCAAANACATCYTCAAGTCTCTG-3’  
probe IVA-MA 5’-FAM-TCAGGCCCCCTCAAAGCCGA-TAMRA-3’  
N A C G T Y C T  

C.2  RNA  
RNA  

C.3  PCR  
RT-PCR 2xqRT-PCR buffer 15�L

25pmoL/�L 0.5-1moL 25pmoL/�L 0.5-1moL 25pmoL/�L 0.2-0.5�L
RT-PCR MIX 2�L RNA 2-4�L DEPC 30�L

PCR 48 30min 95 10min  95 15s 60 60s 45  
C.4   

1 S Ct 35  
2 Ct 40  
3 Ct 35 40  



 

 

D  
 

/  

D.1   
D.1.1  1% RBC  
D.1.2   

 
D.1.2.1  1 50�L 2 100�L 0.016M
(0.38g/100mLPBS)  22 15min  
D.1.2.2  1 50�L 3% PBS , 22 15min  
56 30min  
D.1.3   

HA-HI 80
H3N8 HA  

D.1.3.1  40mL 0.5mL 10% -80 PBS -80 0.125%  
D.1.3.2  5min 20mL 33.3% 4

15min  
D.1.3.3  

 
D.1.4   
D.1.4.1  50μL PBS  
D.1.4.2  50μL 1:2 11 50μL

1  
D.1.4.3  50μL1%RBC 30min  
D.1.4.4  HAU 50%

70 “ ” 4 HAU
4 HAU 1 256

256÷4=64 64  
D.2   
D.2.1  25μL PBS  
D.2.2  12

 
D.2.3  25μL 4 HAU 30min  
D.2.4  50μL 1% 30min  
D.3   

70 HI
4  



 

 

 E  
 

SRH  

E.1   
HEPES : 0.85% NaCl (4.25 g/500 mL); 0.05M HEPES(N-2-hydroxyethylpiperazine, 

N-2-ethanesulphonic acid; 5.95 g/500 mL); 0.02% sodium azide. NaOH pH 6.5  
HEPES/BSA : 0.2% (w/v)  (BSA)  HEPES  

(2.25 M)  6 g/10 mL 0.85% NaCl  1/400  
PBS/PBS “A”  NaCl (10.00 g)  KCl (0.25 g)  Na2PO4 (1.45 g) KH2PO4 (0.25 g)

(0.20 g) 1L  
1% PBS “A”  22°C (± 2°C)  

-70  
4 3  

 
56  30min  

E.2   
E.2.1  /HEPES RBC 3  
E.2.2  /HEPES 8% RBC
1 mL 1~2 mL  
E.2.3  8%RBC 4 10min

 
E.2.4  /RBC 1/2 /RBC
22 5min  
E.2.5  1500g 5min RBC  
E.2.6  /HEPES/BSA 1500g 5min  
E.2.7  PBS“A” RBC 8%  

7.8mL  
42 42  
E.3   
E.3.1  0.9 mL RBC 7.8 mL 42  
E.3.2  0.3mL

5min  
E.3.3  4  
E.3.4  

 
E.3.5  3mm 16 1

5 8  
E.3.6  10μL 34

20h  
E.3.7   
E.4   

mm2  
 



 

 

 

1   
Henipavirus, HeV

 
 

2   
HeV

 
2.1   

 
2.2   

 
2.3   

 
3   
3.1   

HeV 7~14d  
3.1.1   
3.1.2   
3.1.3   
3.2   
3.2.1   
3.2.2   
3.2.3   
3.3   
3.3.1  ELISA  
3.4.2  SNT  
3.4   
3.4.1   
3.4.2  - RT-PCR  
3.5   
3.5.1   

3.1 3.2  
3.5.2   

3.5.1 ELISA SNT
 

3.5.3   
3.5.1 3.5.2 RT-PCR N

 
4   
4.1   



 

 

A  
RT-PCR B  

4.2   
4.2.1  ELISA C  
4.2.2  SNT D  



 

 

A 
 

 

BSL-4  
A.1  10 w/v

/  
A.2  300g  
A.3  Vero RK-13

 
A.4  3 CPE  
A.5  2 5 CPE  
A.6  CPE 24 48h

60  



 

 

B 
 

- RT-PCR  

B.1   

0.01moL/L PBS pH7.6-7.8 MEM pH7.6-7.8 1 5
-20 -30 3 3000r/min 10min RNA  

RNA RNA 2h
-70  

B.2   
RT-PCR  

B.3   
N1433F 5’-ATC-TCA-GAT-CCA-GAT-TAG-CTG-CAA-3’ 

N1572R 5’-ATC-ATT-TTG-GGC-AGG-TTT-GG-3’ 
 

RNA N1433F N1572R  
atctcagatccagattagctgcaaaggctatcaaagagagtactgcacagagctcatcggaaagaaacccacctaataaccgccctcaggca

gactcaggaaggaaagatgaccaggaacccaaacctgcccaaaatgatttggactttgttagag 
B.4   
B.4.1  RNA  

RNA  
B.4.2  RT-PCR   

25�L 0.2 mL  
1 2×1 Step Buffer           12.5�L 
2 PrimeScript 1 Step Enzyme  0.5�L 
3 10pM         1�L  

10pM         1�L 
4 RNA                     2�L 
5 RNase FreedH2O          8�L 

RNA
DEPC  

B.4.3   
50 30 min 95 5 min 94 30sec 56 30sec 72 30sec 35 72

7 min  
B.4.4  1.5%  
B.4.5   

154bp
139bp

N  



 

 

C 
 

ELISA  

C.1   
C.1.1  HeV  
C.1.2  0.05moL/L pH9.6 0.5moL/L Na2CO3 10mL 0.5moL/L NaHCO3 
90mL pH9.6  
C.1.4  PBST 0.05% -20 0.01moL/LPBS pH7.4  
C.1.5  5% 5% 0.01moL/L PBS pH7.4  
C.1.6  3,3’,5,5’- TMB Sigma T 3405  
C.1.7  1moL/L H2SO4 
C.1.8  HeV  
C.1.8.1  10% v/v FCS EMEM Vero

PBS 3  
C.1.8.2  BSL4 0.1 TCID50 HeV

 
C.1.8.3  33ºC 30min 10% FCS EMEM 33ºC 48h  
C.1.8.4  0.01M PBS 5-10mL PBS  
C.1.8.5  4ºC 300g 5min PBS 0.5mL TNM 10mM Tris 10mM NaCl
1.5 mM MgCl2 pH 7.2  
C.1.8.6  10% v/v NP40 1% 5-10  
C.1.8.7  4ºC 600g 10min  
C.1.8.8  EDTA 1.5 mM TNE 10 mM Tris,10 
mMNaCl,10 mMEDTA/L pH 7.2 10mL  
C.1.8.9  6 -80ºC  
C.1.9   

10%FCS EMEM Vero PBS
5-10mL PBS HeV C.1.8.5- C.1.8.9  
C.2   

2 3  
C.2.1  96 0.5%(v/v) Triton X-100 0.5%(v/v) 20 PBS 1:5

96  
C.2.2  1% virkon

56ºC 30min  
C.2.3  22.5�L PBS 100 18~22ºC

30min  
C.2.4  405�L 100 18~22ºC 30min  
C.3   
C.3.1  HeV

96 50�L HeV 1 3 5 7 9 11 HeV
2 4 6 8 10 12  
C.3.2  37ºC 1h 4ºC  
C.3.3  250�L/ 100�L/ 37ºC 30min  



 

 

C.3.4  HeV 100�L/
100�L 37ºC 1h

 
C.3.5  1%(w/v) PBST A/G Progen Biosciences

32490 1 50000  
C.3.6  100�L 100�L 1%
PBST 37ºC 1h  
C.3.8  450nmOD HeV OD

ODHeV OD ODCON ODHeV/ODCON  
C.3.9   
C.3.9.1  ODHeV/ODCON 2.0 ODHeV 0.2  
C.3.9.2  ODHeV/ODCON 2.0 ODHeV 0.2  
C.3.9.3  ODHeV/ODCON 2.0 2.2  
C.3.9.4  VNT  



 

 

D 
 

 

D.1   
D.1.1   

 
D.1.2   

56 30 min  
D.1.3   

Vero PK-13 -70
 

D.1.4   
Vero PK-13  

D.1.5   
Eagle’s MEM 5% Earle's pH7.6~7.8

 
10%  

D.2   
D.2.1  4  

 
�  
�  
� 100 TCID50  

 
D.2.2  1 2

2 50 �L 50�L 200 TCID50 37
1h 50 �L 100~150 /mL 37  5% CO2

150 �L  
D.2.3  37 3d  
D.3   

50% CPE 50% CPE  
Reed-Muench 50%

 

 



 

 

 

1   
WNF

 
 

2   
2.1   

 
2.2   

5mL  
2.2   

 
2.3   

 
3   
3.1   
3.1.1  

 
3.1.2  

 
3.2   
3.2.1   
3.2.2  

 
3.3   
3.3.1  cELISA  
3.3.2  IgM-ELISA  
3.3.3  PRNT  
3.4   
3.4.1   
3.4.2  RT-nPCR  
3.4.3  - real-time RT-PCR  
4   
4.1   

3.1 3.2  
4.2   

4.1 3.3  



 

 

4.3   
4.2 3.4  

5   
5.1   
5.1.1  A  
5.1.2  - (RT-nPCR) B  
5.1.3  - real-time RT-PCR C  
5.2   
5.2.1  cELISA D  
5.2.2  IgM ELISA E  
5.2.3  PRN F  

 



 

 

A 
 

 

A.1   
A.1.1   
A.1.2  3000g Vero RK-13  
A.2   
A.2.1  WNV CPE 24~48h

60
CPE 2 5d  

A.2.2  



 

 

B 
 

- (RT-nPCR) 

B.1  RNA  
50-100mg Trizol® RNA 100μL 10-100

TCID50 WNV RNA  
B.2  PCR 

 
1401 5’-ACC-AAC-TAC-TGT-GGA-GTC-3’ 
1845 5’-TTC-CAT-CTT-CAC-TCT-ACA-CT-3’ 

B.2.1  RNA 12μL  
B.2.2  70 10min  
B.2.3  2μL RNA 48μL RT-PCR  

10mM Tris/HCl pH8.3 
50mM KCl 
2.0mM MgCl2 
0.8mM dNTPs  
25U M-MLV  
1.25U RNA  
1.25U Taq  
37.5 pmol PCR  

2μL  
B.2.4  45 45min  
B.2.5  95 11min  
B.2.6  35 PCR  

95 30s  
55 45s  
72 60s 35 72 5min  

B.2.7  PCR 4 PCR  
B.3  PCR 

 
1485 5’-GCC-TTC-ATA-CAC-ACT-AAA-G-3’ 
1732 5’-CCA-ATG-CTA-TCA-CAG-ACT-3’ 

B.3.1  1.5μL 48.5μL PCR PCR
 

10mM Tris/HCl pH8.3 
50mM KCl 
2.0mM MgCl2 
0.8mM dNTPs  
1.25U Taq  
37.5 pmol PCR  

B.3.2  95 11min  
B.3.3  35 PCR  



 

 

95 30s  
55 45s  
72 60s 35 72 5min  

B.3.4  PCR 4 -20  
B.4  PCR  
B.4.1  TAE B 1.5% 

45 ~60 100mL
5.0μL 10mg/mL  
B.4.2  1×TAE B  
B.4.3  15μL 2μL 10× B 1
DNA Marker 65~75 2/3  
B.4.4   
B.5   

248bp

RNA
PCR GenBank WNV  



 

 

 
C 

 
- real-time RT-PCR  

C.1  RNA  
RNA  

C.2   RT-PCR 
C.2.1   
C.2.1.1   
C.2.1.2  PCRmix  
C.2.1.3  RNA  
C.2.1.4  20pmoL/μL  

1 
1160-1180 

 

5’-TCAGCGATCTCTCCACCAAAG-3’ 
2 
1209-1229 

 

5’-GGGTCAGCACGTTTGTCATTG-3’ 
C.2.1.5  TaqMan 10pmol/μL  
5’-(FAM)-TGCCCGACCCATGGGAGAAGCTC(TAMRA)-3’ 
C.2.2   
C.2.2.1  25μL : 

10×PCR buffer 
25mM MgCl2 

25mM dNTPs 
TaqDNA 5U/μL 
10pM W Ws2 
10pM W Wa2 
10pM Wp 
AMV 
RNa  
DEPC H2O 
RNA 

2.5μL 
2.0μL 
0.25μL 
0.25μL 
1.0μL 
1.0μL 
0.25μL 
0.75μL 
0.75μL 
14.25μL 
2.0μL 

C.2.2.2  PCR PCR  



 

 

42  35:00min  

95  02:00min  
94  00:15min 
58  00:45min 

40  

58  
C.3   
Ct 30.0 Ct 30.0  



 

 

 
D 

 
ELISA 

D.1  WNV EII 0.5M pH9.6 0.53μg/mL 100μL 96
ELISA  

D.2  ELISA 4  
D.3  0.05% 20 0.01M pH7.2 PBST 3

 
D.4  1% 200μL 37 2h PBST 3

 
D.5  PBST 1:10 50μL D.6  
WNV 50μL  
37 1h  
D.7  PBST 3  
D.8  100μL 37 1h  
D.9  TMB 100μL 15min  
D.10  2M H2SO4  
D.11  450nm OD  
D.12   

25%
30%

 



 

 

E 
 

IgM ELISA  

E.1   
IgM ELISA  

E.2   
E.2.1  20
200μL/ 37 1h  
E.2.2  3  
E.2.3  1:1 100μL

16-20h  
E.2.4  3  
E.2.5  10 50μL 30min  
E.2.6  3  
E.2.7  100μL 15min  
E.2.8  100μL  
E.2.9  450nm OD  
E.3   

OD 0.350 OD / OD 3
S/P S/P 35% S/P 45%

 



 

 

 
F 

 
PRN  

F.1   
F.1.1  56 30min 10%

0.1mL 200PFU  
F.1.2  37 75min 0.1mL

 
F.1.3  37 1h 4mL  

 
1 2 Earle’s 4% 100μg/mL 0.45%

2% Noble II 47 I II
47  

F.1.4  37 72h  
F.1.5  4.0mL 0.003%

 
F.1.6  37 100

90%  
F.2   

4  

 

 



 

 

 

1   

 
 

2   
2.1   
2.2  

40mm 70μl
 

2.3   
5mL

 
2.4   

 
2.5   
2.5.1  24h 4  
2.5.2  

 
3   
3.1   
3.1.1  5~11d  
3.1.2  40  
3.1.3   
3.1.4   
3.1.5   
3.2   

 
3.3   
3.3.1   
3.3.2   
3.4   
3.4.1   

3.1  
3.4.2   
3.4.2.1  3.2  
3.4.2.2  3.3  
4   
4.1   
4.1.1  CATT A  
4.1.2  ELISA B  
4.2   

C  



 

 

A 
 
CATT  

A.1  CATT  
A.1.1  2.5mL CATT CATT  
A.1.2   
A.1.3   
A.2   
A.2.1  0.5mL CATT  
A.2.2   
A.3   
A.3.1  CATT 1:4 1:8  
A.4   
A.4.1  25ul  
A.4.2  CATT  
A.4.3  

1mm  
A.4.4  70rpm 5min

 
 

A.5   
5min
 

 
 

 
 

 
 



 

 

B 
 

ELISA  

B.1  0.01mol/L pH9.6
100μL 4 37 ld  

B.2  PBST PBST 100μL  
B.3  37 30min PBST 3  
B.4  PBST  
B.5  37 30min PBST 3  
B.6  TMB ABTS OPD  
B.7  100μL 15~20min  
B.8  1M 50μL TMB 450nm

 



 

 

C 
 

 

C.1   
C.1.1   
C.1.1.1   
C.1.1.2   
C.1.2   

 
C.1.3   

l~1.25cm
1h 25min  
C.1.4   

20mm
2min 25min

2min PBS 3min
25min

 
C.1.5   

 
C.2   

 
C.2.1   
C.2.1.1  70μL 3000g

10min  
C.2.1.2  

 
C.2.2  /  

l mm
 

C.2.3   
C.2.3.1   
C.2.3.1.1  l0μL  
C.2.3.1.2  10μL SDS  
C.2.3.1.3   
C.2.3.2   
C.2.3.2.1  SDS 9 1

SDS 10min
 



 

 

C.2.3.2.2  500g 10min
10~20μL

 
 
 
 

 

 

 

 

 

 

 



 

 

 

1   
 

 
2   
2.1   
2.1.1   

 
2.1.2   

5mL
 

2.2   
 

2.3   
24h 4

 
3   
3.1   
3.1.1   
3.1.2  

 
3.1.3   
3.1.4   
3.1.5   
3.2    

 
3.3    
3.3.1  CF  
3.3.2  IFA  
3.3.3  ELISA  
3.3.4  IFA  
3.3.5  C-ELISA  
3.4    
3.4.1   

3.1  
3.4.2   
3.4.2.1  3.2  
3.4.2.2  3.3  
4   
4.1   

A  



 

 

4.2   
4.2.1  IFA B  
4.2.2  ELISA C  
4.2.3  CF D  



 

 

A 
 

 

A.1   
1 
1min 10 20min~30min

 
A.2   

1 50μL) 80 5min, 5
20min~30min  

A.3   
1 2 1

1 5min 10
20min~30min  

A.4   

5min, 10 20min~30min  
A.5   

6mL~7mL 500r/ min 5 min. 
2mL~3mL 2000r/min 40min

80 5min 5
20min~30min  
A.6   

 
A.7   

8 60

100  
A.8   
A.8.1  2mm~3mm

4  
A.8.2  2mm~5mm

1.3mm~3mm  



 

 

B 
 

IFA  

B.1   
B.1.1  235mL pH7.2  
B.1.2  PBS 3  
B.1.3  PBS 4% V

30% 1/3 15mL
5mL 10mL 4% PBS  

B.1.4  
 

B.1.5  -20  
B.2   
B.2.1   
B.2.2  -20 37 10min  
B.2.3  1min  
B.2.4  

 
B.2.5  PBS 1:80 1:1 280

 
B.2.6  37 30min PBS

1  
B.2.7  PBS

 
B.2.8  50% PBS  
B.3   

1:80
 



 

 

C 
 

ELISA  

C.1   
C.1.1  
50�L 4

-70 -70 6  
C.1.2  C-ELISA

 
C.1.3  C-ELISA  
C.1.4  50�L

30min
C-ELISA  
C.1.5  50�L

30min C-ELISA  
C.1.6  IgG

30min C-ELISA  
50�L 15min  

C.1.7  50�L  
C.1.8  620 630 650nm OD

OD >0.300 <2.000
40%  

C.1.9  % % =100 – [(  OD × 100) ÷ (  
OD)]  
C.2   

40% 40%



 

 

D 
 

 

D.1   
D.1.1   
D.1.1.1   
D.1.1.2   
D.1.2   
D.1.2.1  /

30 000g 30min  
D.1.2.2  20 000g 15min
40000 30min 2mL

 
D.2   
D.2.1  

 
D.2.2  58 30min 62.5 35min 1:5~1:5120

 
D.2.3  50% 5

2% 5
2 100%  

D.2.4  0.125mL
37°C 1h  

D.2.5  20min 37 45min
200g 1min  

D.3   
50% 50%

1�5  
 
 

 



 

 

 

1   
 

 
2   
2.1   

4  
2.2   

5mL
 

2.3   
 

2.4   

 
3   
3.1   
3.1.1  

 
3.1.2   
3.1.3  

 
3.1.4  

 
3.1.5   
3.1.6   
3.2   
3.2.1   
3.2.2  RT-PCR  
3. 3   
3.3.1   
3.3.2   
3.3.3   
3.4   
3.4.1   

3.1  
3.4.2   
3.4.2.1  3.2  
3.4.2.2  3. 3  
4   
4.1   
4.1.1  A  



 

 

4.1.2  RT-PCR B  
4.2    
4.2.1  C  
4.2.2  D  
4.2.3  E  
4.2.4  CF F  
 



 

 

A 
 

 

A.1   
 

Aedes albopictus C6/36  
A.2   
A.2.1  10%  
A.2.2  1500 g 15min 0.02mL/ 2~4

14d  
A.2.3  

-80
 

A.2.4  

 
 

 
 



 

 

B 
 

RT-PCR  

B.1  RNA  
RNA  

B.2   
B.2.1  JEV qPCR MIX Taq 10,000rpm

10s  
B.2.2  PCR N N= +1 +1

 
 JEV qPCR MIX Taq  
 20�L 1�L 1�L 

10,000rpm 10s  
B.2.3  n PCR 22�L JEV

3�L 10,000rpm 30s  
B.2.4  PCR

( FAM
TAMRA) 42 20min  94 2min 94  30s 55 45s 40  
B.3   

Ct 35 Ct 35-40 35-40
Ct  



 

 

C 
 

 

C.1   
PBS -20 TMB
 

C.2   
C.2.1   

E 1 �g/mL  
C.2.2  ELISA 100�L

 
C.2.3  ELISA 37 1h  
C.2.4  ELISA 300�L PBST 200�LPBST

3min PBST ELIS 3  
C.2.5  100�L  
C.2.6  37 40min  
C.2.7  C.2.4  
C.2.8  TMB 100�L 37  10min  
C.2.9  ELISA 50�L  
C.2.10  ELISA 450nm  
C.3   

 
 



 

 

D 
 

 

D.1   
10% pH7.2 PBS 10%

4 5 000g 20min 80
 

D.2   
D.2.1  56 30min  
D.2.2  24 1:10  
D.2.3  100 PFU/0.2 ml  
D.2.4  

 
D.2.5  37 90min  
D.2.6  200μL / BHK-21  
D.2.7  CO2 37 90min  
D.2.8  l mL  
D.2.9  CO2 37 4d  
D.2.10  2.5% 5% 5%

30min  
D.2.11  0.1% 30min  
D.2.12   
D.2.13   
D.2.14  50%  
 



 

 

E 
 

/  

E.1  HA  
E.1.1   
E.1.1.1  - SMB  
E.1.1.1.1  4 8.5%  
E.1.1.1.2  20  
E.1.1.1.3  500g 5min  
E.1.1.1.4  1h  
E.1.1.1.5  500g 5min  
E.1.1.1.6   
E.1.1.1.7  500g 5min  
E.1.1.1.8  1~2h  
E.1.1.1.9  0.4  
E.1.1.1.10  4 8000g 1h  
E.1.1.2  C6/36  
E.1.1.2.1  28 1  
E.1.1.2.2  1000g 15min  
E.1.2   
E.1.2.1   

ACD (DGV)  
E.1.2.2  1.5mLACD 8.5mL  
E.1.2.3   
E.1.2.3.1  1 2.5 DGV 500g 15min  
E.1.2.3.2  3 DGV  
E.1.2.3.3  500g 15min 4  
E.1.2.3.4   
E.1.2.4   
E.1.2.4.1  0.2mL 7.8mL 0.9%  
E.1.2.4.2   
E.1.2.4.3  1:40 OD490 0.450  
E.1.2.4.4  3  
E.1.2.4.5  VAD 1:24  
E.1.3   
E.1.3.1   

1.5M 0.5M 1N pH9.0 4%
 

E.1.3.2   
E.1.3.3  U BABS 2  
E.1.4   
E.1.4.1   

1.5M NaCl 0.5M 1.0M  



 

 

E.1.4.2   
E.1.4.3   
E.1.4.3.1  1 23 VAD  
E.1.4.3.2  25μL 25μL  
E.1.4.3.3  37 1h  

 
 

±    
 

 
 

E.2  HI  
E.2.1   
E.2.1.1   
E.2.1.1.1  37 1h 4
37 2~3h 4  
E.2.1.1.2  2000g 15min  
E.2.1.1.3  56 30min  
E.2.1.1.4  -20  
E.2.1.2  2-  
E.2.1.2.1  2 50μL  
E.2.1.2.2  0.13M 2- PBS 150μL PBS 15μL  
E.2.1.2.3  37 1h  
E.2.1.3   
E.2.1.3.1  2.5mL 5min  
E.2.1.3.2  1500g 5min  
E.2.1.3.3   
E.2.1.3.4  1h  
E.2.1.3.5  pH9.0 0.5mL 4

1:10  
E.2.1.4   
E.2.1.4.1  pH9.0 25%  
E.2.1.4.2  1 4 pH9.0 5 25%  
E.2.1.4.3  5min  
E.2.1.4.4  1000g 30min 1:10  
E.2.1.5   
E.2.1.5.1  1/50  
E.2.1.5.2  20min  
E.2.1.5.3  800g 10min HI  
E.2.2   
E.2.2.1   

4~8 /0.05mL  
E.2.2.2  2  

25μL 4



 

 

 
E.2.2.3   
E.2.2.3.1  25μL 2
HA  
E.2.2.3.2  BABS 25μL 50μL  
E.2.2.4   
E.2.2.4.1  VAD 1:24  
E.2.2.4.2  50μL 50μL

 
E.2.2.4.3  37 1h  

HI  
E.3   

HI 4 4
 

 



 

 

F 
 

CF  

F.1   
F.1.1   
F.1.2  20 -20  
F.1.3  4 5000g 5min  
F.1.4   
F.1.5  -20 20min F.1.3  
F.1.6  F.1.3  F.1.4  
F.1.7  / F.1.3  F.1. 4  
F.1.8  F.1.3  F.1.4  
F.1.9   
F.1.10  1~2h  
F.1.11  4  
F.1.12  5000g 1h  
F.2   
F.2.1  - 1:4  
F.2.2  96 2  
F.2.3  25μL 4  
F.2.4  50μL 2  
F.2.5  4 18h  
F.2.6  15min  
F.2.7  25μL  
F.2.8  37 30min  
F.3   

CF 4
 

 



 

 

 

1   

 
 

2   
2.1   

 
2.2   

5mL
 

2.3   
48h 48h  

2.4   
 

2.5   

 
3   
3.1   
3.1.1  ; 
3.1.2  

 
3.1.3   
3.1.4   
3.1.5  1-2d  
3.2   

 
3.3   
3.3.1  ELISA  
3.3.2  PRN  
3.3.3  CF  
3.3.4  HI  
3.4   

3.1 
3.4.1   
3.4.1.1  3.2  
3.4.1.2  3.3  
4   
4.1   

A  



 

 

4.2   
4.2.1  CF B  
4.2.2  HI C  
4.2.3  ELISA D  
4.2.4  PRN E  
 



 

 

A 
 

 

A.1   
A.1.1   
A.1.2  Vero RK-13

BHK-21  
A.2   
A.2.1  10%  1500g 30min  
A.2.2  1.0mL 1~2h

6~8  
A.2.3  1~4 0.02mL 10 24h

2~10 -70
 

A.2.4  WEE EEE 6~8
7 2~4

 
A.2.5  CF EEE WEE

10%
1:10 9000g 30min CF

EEE WEE CF CF 7
4  



 

 

B 
 

CF  

B.1   
B.1.1  / 1%�-  
B.1.2  1% VBSG l:4 56 30min

2  
B.1.3   
B.2   
B.2.1  VBSG CF

VBSG 5 50% CH50  
B.2.2  96 4 18h SRBC

2.8%  
B.2.3  2.8% SRBC

37 30min  
B.2.4  200g  
B.2.5   
B.2.5.1  5 CH50 2.5 CH50  
B.2.5.2  CF 5 CH50 2.5 CH50  
B.2.5.3  5 CH50 2.5 CH50 1.25 CH50  
B.2.5.4  SRBC VBSG  



 

 

C 
 

HI  

C.1   
C.1.1  HI CF

HAU 50%RBC 4~8
pH pH 5.8~6.6 0.2 pH  

C.1.2  RBC - - DGV 3
DGV 7.0%  

C.2   
C.2.1  pH9.0 1:10 56 30min

PBS1:10
0.05mL 4 20min

 
C.2.2  pH9.0 0.4%

 
C.2.3  96 pH9.0 0.4%

0.025mL/  
C.2.4  0.025mL 4  
C.2.5  7.0% pH 1:24 0.05mL  
C.2.6  37 30min  
C.3   

1:10~1:20 1:40  



 

 

D 
 

ELISA  

D.1   
0.5M pH9.6  

D.2   
D.2.1  IgM 200μL 0.05%

-20 0.01M PBS 2 200μL 5% PBS/
1h PBS/ 3  

D.2.2  50μL 37 1h 4  
D.2.3  0.01M pH7.2 0.05% -20 PBS 1:400

50μL  
D.2.4  37 90min 3  
D.2.5  50μL 4 6  
D.2.6  50μL 37

90min 6  
D.2.7  50μL ABTS 15~40min  
D.3   

405nm
 2  

 



 

 

E 
 

PRN  

E.1   
E.1.1  VERO BHK-21  
E.1.2   
E.2   
E.2.1  VERO BHK-21 25cm2 6  
E.2.2  1:10 1:100 PRN HI  
E.2.3  100 PFU 37
75min 1h 6mL  
E.2.4  48~72h 90%

 
 

 

 

 

 

 

 

 

 



 

 

 

1   
EVA

 
 

2   
2.1   
2.1.1   

EVA

4  
2.1.2   

5mL
 

2.2   
 

2.3   

 
3   
3.1   
3.1.1  7~14d  
3.1.2  39.5~41.5  
3.1.3   
3.1.4   
3.1.5  40%~80%  
3.2   
3.2.1   
3.2.2  - RT-PCR  
3.2.3  RT-PCR  
3.3   
3.3.1  N ELISA  
3.3.2   
3.4   
3.4.1   

3.1  
3.4.2   
3.4.2.1  3.2  
3.4.2.2  3.3  
4   
4.1   
4.1.1  A  



 

 

4.1.2  RT-PCR B  
4.1.3  RT-PCR C  
4.2    
4.2.1  N ELISA D  
4.2.2  E



 

 

A  
 

 

A.1   
A.2  RK-13 25cm2  
A.3  PBS 1~2  
A.4  25cm2 37 1h  
A.5  0.75%  
A.6  37  
A.7  EAV 2~6
5~7 CPE RK-13 2~3  



 

 

B 
 

RT-PCR  

B.1   
ORF 1b  

5’-GATGTCTATGCTCCATCATT-3’ 
5’-GGCGTAGGCTCCAATTGA A-3’  

ORF6  
5’-CTGAGGTATGGGAGCCATAG-3’ 
5’-GCAGCCAAAAGCACAAAAG C-3’  

ORF7  
5’-ATGGCGTCAAGACGATCACG-3’ 
5’-AGAATATCCACGTCTTACGG C-3’  

B.2  RNA  
RNA  

B.3  RT  
9�l RNA 1�L 9x PCR

1�L 70 5min 5xFirst Strand 
buffer 4�L 0.1moL/L DTT 2�L 10mmoL/L dNTP 1�L RNA 1�L Superscirpt II

1�L RNA 1�L 42 1h 70 10min
PCR -20°  

B.4  PCR  
10xPCR buffer 2�L 2.5mmoL/L dNTP 1�L / 1�L

PCR 2�L Taq 1U 12.8�L 95 3min 94
30sec 56 30sec 72 30sec 30 72 10min  

B.5   
EAV ORF1b ORF6

ORF7 PCR 279bp 231bp 525bp  



 

 

C 
 

RT-PCR 

C.1   
5’-GGCGACAGCCTACAAGCTACA-3’  
5’-CGGCATCTGCAGTGAGTGA-3’  

5’ -FAM-TTGCGGACCCGCATCTGACCAA-TAMRA-3’  
C.2  RNA  

RNA  
C.3  PCR  

RT-PCR 2xqRT-PCR buffer 15�L
25pmoL/�L 0.5~1moL 25pmoL/�L 0.5~1moL 25pmoL/�L

0.2~0.5�L RT-PCR MIX 2�L RNA 2~4�L DEPC 30�L
PCR 48 35min 90  10min 95  15s 60  1min

40  
C.4   

1 S Ct 30  
2 Ct >40  
3 Ct 35 40  



 

 

D 
 

N ELISA 
D.1   
D.1.1  EAV N  
 EAV N  
D.1.2  EAV  

 
D.1.3   

10mL 4 -20  
D.2   
D.2.1  EAV N (CBS) 1.0~3.0mg/L
96 100�L 4  
D.2.2  300�L 200�L

3min 3  
D.2.3  100�L 37 2h  
D.2.4  2.2  
D.2.5  1:100  
D.2.6  100�L 96 37 1h  
D.2.7  D.2.2  
D.2.8  100�L 1:5000 IgG 96 37
1h  
D.2.9  D.2.2  
D.2.10  100�L TMB 10min  
D.2.11  50�L  
D.2.12  450nm  
D.3   
D.3.1  OD 1.0 OD 0.2  
D.3.2  EAV OD OD

2 OD 0.2  
D.3.3  EAV OD OD 0.2

OD 0.2  



 

 

E 
 

 

E.1  56 30min  
E.2  96  
E.3  25μL 100~300 TCID50  
E.4  25μL 25μL  
E.5  10 4

 
E.6   
E.7  5% CO2 37 1h  
E.8  3~5 RK-13 18~24h

 
E.9  100μL  
E.10  5%CO2 37  
E.11  48~72h CPE  
E.12   

30~300 TCID50 0.3 
log10 CPE

75% Spearman-Kärber
 

 
 

 



 

 

 

1   
 

 
2   
2. 1   

NiV
 

 
2.2   

5mL
 

2.3   
 

2.4   

 
3   
3.1   

NiV
7~14d  NiV

 
3.2   
3.2.1  ELISA  
3.2.2  SNT  
3.3   
3.3.1   
3.3.2  - RT-PCR  
3.4   
3.5.1   

3.1  
3.5.2   

3.5.1 ELISA SNT
 

3.5.3   
3.5.1 3.5.2 RT-PCR RT-PCR

 
4   
4.1   

A  



 

 

- RT-PCR B  
4.2   

ELISA C  
SNT D  



 

 

A 
 

 

BSL-3 BSL-3  
A.1  10 w/v

/  
A.2  300g  
A.3  Vero RK-13

 
A.4  3 CPE  
A.5  2 5 CPE  
A.6  CPE 24 48h

60  



 

 

B 
 

- RT-PCR  

B.1   

0.01moL/L PBS pH7.6~7.8 MEM pH7.6~7.8 1:5
-20 -30 3 3000r/min 10min RNA  

RNA RNA 2h
-70  

B.2   
RNA RT-PCR  

B.3   
NiV01:5-TAGAAATAATCTCAGACATCGGAAA-3 
NiV02:5-CCCATAGACCTGTCAATAGTAGAGC-3 

RNA NiV01 NiV02 
 

UAGAAAUAAUCUCAGACAUCGGAAACUAUGUCGGCUGCUGCAGUUCAGGAAACAU
CAGCUACUCUACAGAGAAAUUGGCCCAAGAGCCCCCUUAUAUGGUGCUUCUUGAAGAA
UCAAUUCAGACUAAAUUUGCCCCUGGAGGUUACCCAUUCAGUUCUGUGAGCACAUCCG
GUUGGCUACUACUAUUGACAGGUCUAUGGG  
B.4   
B.4.1  RNA  

RNA  
B.4.2  RT-PCR   

25�L 0.2 mL  
1 2×1 Step Buffer 12.5�L 
2 PrimeScript 1 Step Enz yme 0.5�L 
3 10pM         1�L  

10pM         1�L 
4 RNA2�L 
5 RNase FreedH2O  8�L 

RNA
DEPC  

B.4.3   
50 30 min 95 5 min 94 1 min 56 1 min 72 1 min 35 72

7 min  
B.4.4  1.5%  
B.4.5   

200bp
300bp

N  



 

 

C  
 

ELISA  

C.1   
C.1.1  N  
C.1.2  0.05mol/L pH9.6 0.5mol/l Na2CO3 10ml 0.5mol/l NaHCO3 90ml
pH9.6  
C.1.3  0.01mol/L PBS 8.0g NaCl 0.2g KCl 0.2g KH2PO4 2.9g Na2HPO4•12H2O/L  
pH7.4  
C.1.4  PBST 0.05% -20 0.01mol/LPBS 
C.1.5  5% 0.01mol/L PBS 
C.1.6  3,3’,5,5’- TMB Sigma T 3405  
C.1.7  1mol/L H2SO4 

C.1.8  N  

C.1.9  N  
HiV N  

C.2   
C.2.1  5 �g/mL N ELISA 50�L/ 4  
C.2.2  200�L/ 37 2h 4  
C.2.3   

ELISA 5 0.01mol/LPBS
2 50�L 37ºC 2h  

100  
C.2.4   

ELISA 5 1% w/v PBST
A/G Progen Biosciences 32490 50�L/  

C.2.5   
PBST 5 10min 1M 50�L/ 450nm

OD
C.2.6   

OD <0.15 OD >1.50 OD <0.1
 

OD OD sample OD OD positive OD

sample/ OD positive 0.3 OD sample/ OD positive 0.3  



 

 

D 
 

 

D.1   
D.1.1   

 
D.1.2   

56 30 min  
D.1.3   

Vero RK-13 -70
 

D.1.4   
Vero RK-13  

D.1.5   
EMEM  

D.2   
D.2.1  4  

 
�  
�  
� 100 TCID50  

 
D.2.2  1 2

2 50 �L 50�L 200 TCID50 37
1h 50 �L 100~150 /mL 37  5% CO2

150 �L  
D.2.3  37 3d  
D.3   

50% CPE 50% CPE  
Reed-Muench 50%

 
 



 

 

 

1   
VS

 
 

2   
2.1   

pH7.6 Tris CF pH7.2~7.6 /
48h  

2.2   
5mL

 
2.2   

 
2.3   

 
3   
3.1   

 
3.1.1   
3.1.2   
3.1.3   
3.1.4  

 
3.1.5   
3.2   
3.2.1   
3.2.2  - RT-PCR  
3.2.3  RT-PCR  
3.2.4  ELISA  
3.2.5   
3.3   
3.3.1  ELISA  
3.3.2   
3.3.3   
3.4   
3.4.1   

3.1  
3.4.2   

3.2 3.3  



 

 

4   
4.1   
4.1.1  A  
4.1.2  RT-PCR B  
4.1.3  RT-PCR C  
4.1.4  ELISA D  
4.2   
4.2.1  ELISA E  
4.2.2  F  
4.2.3  G



 

 

A 
 

 

A.1  Leighton 25cm2  
A.2  37 1h  
A.3  2.5 FBS

 
A.4  Leighton 33~35 CPE  
A.5  18~24h Leighton NJ

IND VSV FA  
A.6  Leighton 25cm2 35~37 6 CPE  
A.7  7 FA Leighton

CPE VS  
A.8  CPE FA 25cm2

 
A.9   

B C D E
 



 

 

B 
 

RT-PCR  

B.1   
, RT-PCR

 
P1  5’-AAGGCTCTCTGTTTCCGGATCTGG-3’  
P2  5’-TGATTCAATATAATTATTTTGGGAC-3’  

NJ P3  5’-TGTTCTGGTGTGCAAACCAGGTATC-3’  
IND P4 5’-AGTAGAACTGTGCAAGCCCGGTATC-3’  

B.2  RNA  
RNA  

B.3  RT  
B.3.1  9�L RNA 1�L 9x PCR

1�L  
B.3.2  70 5min  
B.3.3  5xFirst Strand buffer 4�L 0.1moL/L DTT 2�L 10mmoL/L dNTP 1�L
RNA 1�L Superscirpt II 1�L RNA 1�L  
B.3.4  42 1h 70 10min  
B.3.5  PCR -20  
B.4  PCR  

10xPCR buffer 2�L 2.5mmoL/L dNTP 1�L P1 P2
1�L PCR 2�L Taq 1U 12.8�L 95 3min
94 45 s 55 30 s 72 30 s 30 72 10 min  
B.5   

1  
B.6  PCR 
B.6.1  PCR 227bp DNA 2�

227bp DNA :1000 2�  
B.6.2  PCR PCR

P2 P3 PCR P2 P4 PCR
4  

B.6.3  1  
B.7   
B.7.1  RT-PCR VSV 227bp  
B.7.2  RT-PCR 119bp

VSV  



 

 

C  
 
RT-PCR  

C.1   
5’-ATGGCTCCTACAGTTAAGAGAATCA-3’  
5’-TGAAGTAATCAGCCGGGTATTC-3’  

5’- FAM –CGAAATTACCGGCCAACGAGGATC-TAMAR -3’  
C.2  RNA  

RNA  
C.3  PCR  

RT-PCR 2xqRT-PCR buffer 15�L
0.5-1moL 0.5-1moL 0.2-0.5�L RT-PCR MIX 2�L RNA
2-4�L DEPC 30�L PCR 42 30 min 94  
3 min 94  20 s 60  30 s 40  
C.4   
C.4.1   

 
C.4.2   
C.4.2.1  Ct  
C.4.2.2  Ct 28.0

 
C.5   

RT-PCR Ct  
C.5.1  Ct  
C.5.2  Ct 30.0

 
C.5.3  Ct 30.0~35.0 Ct 30.0

 



 

 

D 
 

ELISA  

D.1   
pH9.6 / ELISA

37 1 h 4 1 1%
1 h 3 -20  

D.2   
50�L 30 min  

D.3   
0.05% 20 1% 2% 2% VS NJ

IND 50�L
37 30 min  

D.4   
/ IgG PBST 50�L

37 30 min  
D.5   

50�L H2O2 15min
 

D.6   
0.05% 20 200�L PBS 5  

D.7   
20%

 



 

 

E 
 

ELISA  

E.1   
pH9.6 / ELISA

37 1 h 4 1 1%
1 h 3 -20  

E.2   
1 4 U 2

VS NJ IND 37 1 h 50�L
ELISA 37 30 min  

E.3   
ELISA  

E.4   
Spearmann-Kärber 50% log10 50%
1.3 1/20  



 

 

F 
 

 

F.1   
pH9.6 / 50�L 96

ELISA 4 70 60
100�L 25 30min 0.05% 20 PBS
3  

F.2   
1% 1 8 50�L

37 30min 50�L
37 30min  

F.3   
3 1% 50�L

37 30min 3 50�L 25 5~10min
0.05M 50�L 450nm

1.0  
F.4   

50%  



 

 

G 
 

 

G.1   
NJ IND VS IB-RS-2 -70  

G.2   
56 30min  

G.3   
1:4 2

1000TCID50NJ/ 25�L NJ IND VS  
G.4  37 60min  
G.5  50�L / 150�L

3×105 IB-RS-2 Vero  
G.6  5%CO2 37 48~72h  
G.7   

CPE 1000 TCID50 750~1330TCID50

2 Spearmann-Kärber
 

100% log10 1:32 VS
 



 

 

 

1   
 

 
2   
2.1   

OPG 50 +0.5 +0.5
4 2~4g 10 4

 
2.2   

5mL  
2.3   

 
2.4   

 
3   
3.1   
3.1.1  3~5d 39~41

95%  
3.1.2  5~7d

80%
3~6d  

3.1.3  7~14d

50%  
3.1.4  5~14d 39~40

5~8d  
3.2   
3.2.1   
3.2.2  

 
3.2.3  

 
3.2.4  2

 
3.3   
3.3.1  (ELISA)  
3.3.2  ELISA  
3.4   
3.4.1   



 

 

3.4.2  RT-PCR  
3.4.3  - reaL-time RT-PCR  
3.4.4  VNT  
3.4.5  ELISA  
3.5   
3.5.1   

3.1 3.2  
3.5.2   

3.3  
3.5.3   

3.4  
4  
4.1   
4.1.1  A  
4.1.2  - RT-PCR B  
4.1.3  - reaL-time RT-PCR C  
4.1.4  (VNT) D  
4.1.5  ELISA E  
4.2   
4.2.1  (IELISA) F  
4.2.2  (cELISA) G  
 



 

 

A 
 

 

A.1   
A.1.1   
A.1.2  10%

 
A.2   

BHK-21 MS VERO
MEM  

A.3   
12~18d CPE CPE

 



 

 

B 
 

 

B.1   
S7P1 5’-GTT AAA ATT CGG TTA GGA TG-3’, 
S7P2 5’-GTA AGT GTA TTC ATT G-3’  

B.2   
B.2.1  RNA  

RNA  
B.2.2  RT-PCR  

RT-PCR 25μL 12.5μL 2 1μL
S7P1 10μL/L 1μL S7P2 10μL/L 2μL Taq

3μL RNA 6.5μLDEPC
RNA

DEPC  
B.2.3  RT-PCR 

PCR RT-PCR RT-PCR 50 30min
94 2min Taq 40 PCR 94 1min 55 1min

72 2.5min 72 7min  
B.2.4   

1%  
B.3   

1179bp
1179bp RT-PCR

VP7  
B.4   

RT-PCR VP7
 

 



 

 

C 
 

-  

C.1   
1 5’-GGCTCCAACACTCACAAGATGT-3’ 
2 5’-GGCGGATTAATAGGCTGCATA-3’ 

TaqMan-MGB®  
5’- FAM TGGCACGCCTTACGCGC- MGB -3’  

C.2  RNA  
RNA  

C.3   
 20 pmoL/μL 1 0.75 μL 20pmoL/μL 2 0.75μL 6.5μL

RNA 2μL RNA 2 μL AHSV RNA
2μL 95 5min

 
1.5mL RT-PCR

1.375μL 10pmoL/μL TaqMan-MGB 0.625μL 2× 12.5μL 20U/μL 
RNA 0.25μL RT 0.25μL RNA

PCR 15μL  
PCR PCR  

— 55 30min  
— 95 15min  
— 94 15s 60 1min 45

 
C.4   

Ct 45.0 Ct 45.0  
 



 

 

D 
 

 

D.1  25μL 30-100TCID50 50% 25μL
4 25μL 10

 
D.2  37 60min 0.1mL VERO 200,000

/mL  
D.3  10 4 25μL

37 5%CO2 95% 4~5d 30~100TCID50  
D.4  2% v/v 0.15 w/v

70 1  
D.5   

50%
 



 

 

 
E 

 
ELISA 

E.1   
Mab 5G5 3D2 pH7.2 PBS 10�g/mL 4  

E.2  0.05% -20 5
 

E.3  1% BSA pH7.2 PBS 200μL/ 37
1h  
E.4   
E.5   

1%BSA pH7.2 PBS 2 AHSV
100μL/ 37 1h [ 2cm3 1g

3mL MEM 600g 10min ]  
E.6  E.2  
E.7   

5G5 MAb 1%BSA pH7.2 PBS 1/500 100μL
45min  

E.8  E.2  
E.9   

200μL/ [10mL 80.6mM DMAB +10mL 1.56mM MBTH
3- -2- - +5μLH2O2] 5~10min

50μL 3M H2SO4  
E.10   

600nm 620nm OD
E.11   

=C 0.06 C OD OD
OD +0.20

OD  



 

 

F 
 

ELISA 

F.1    
F.1.1  VP7  
F.1.2  0.05moL/L PH9.6  
F.1.3  0.05% -20PH7.4 PBS 
F.1.4  3%BSAPH7.4 PBS 
F.1.5  - �  
F.1.6   
F.1.7  1moL/L H2SO4 
F.2   
F.2.1   

AHSV-4 VP7 4  
F.2.2   

5  
F.2.3   

200μL 37 1h 2  
F.2.4   

1:40 100μL
37 1h 1:40 2

100μL/ 37 1h  
F.2.5   

F.2.2  
F.2.6   

- � 100μL/ 37
1h  

F.2.7   
F.2.2  

F.2.8   
100μL/ 5~10min

 
F.2.9   

100μL  
F.2.10   

450nm OD  
F.3   

= OD +0.6 OD
OD +0.15 OD



 

 

G 
 

ELISA 

G.1   
ELISA  

G.2   
G.2.1  5 AHSV-4 VP7

100μL/ 37 1h  
G.2.2  5  
G.2.3  - VP7 100μL 37 1h  
G.2.4  5  
G.2.5  ABTS 10 100 μL/

10min  
G.2.6  100 μL  
G.2.7  405nm OD  
G.3   

45%
50%

 

 

 

 

 



 

 

 

1   
 

 
2   
2.1   

 
2.2   

5mL
 

2.3   
 

2.4   

 
3   
3.1   

 
3.1.1   
3.1.1.1  

 
3.1.1.2  

 
3.1.1.3  

 
3.1.2  

 
3.2   
3.2.1   
3.2.2  PCR  
3.2.3  PCR  
3.3   
3.3.1   
3.3.2   
3.3.3   
3.3.4   
3.4   



 

 

3.4.1   
3.1 

3.4.2   
3.2 3.3  

4   
4.1   
4.1.1  A  
4.1.2  PCR B  
4.1.3  PCR C  
4.2   
4.2.1  D  
4.2.2  E  
4.2.3  F  
4.3   

G  



 

 

A 
 

 

A.1   
A.1.1   
A.1.2  37  
A.1.3  

 
A.2   
A.2.1   
A.2.2   
A.2.3   



 

 

B 
 

PCR 

B.1   
5’-TCAGGTTTGTATGTCGCTCGG-3’ 
5’-CTAGGTGAAGCTCTGCGCGAG-3’ 

B.2  DNA  
B.2.1  DNA  
B.2.1.1  200�L  
B.2.1.2  56 1h  
B.2.1.3  95 10min  
B.2.1.4  PCR PCR 2�L 4 �L  
B.2.2  DNA  
B.2.2.1  
B.2.2.2  0.5 ×0.5 cm  
B.2.2.3  4  
B.2.2.4   
B.2.2.5  DNA DNA 80�L dH2O 4�L  
B.3  PCR  

10xPCR buffer 2 L 2.5mmoL/L dNTP 1 L /
1 L PCR 2 L Taq 1U 12.8 L 95 3min
94 30s 65 30s 72 1min 35 72 10min  
B.4   

989bp  



 

 

C 
 
PCR 

C.1   
5’-CCCATTGGCCCTATCGAAG-3’  
5’-GCCCGACGAGCACCTGATT-3’  

5’-FAM-CAGGTCAACGAGCTTCACGCGGATC-BHQ1-3’  
C.2  DNA  

DNA  
C.3  PCR  

PCR 2xPremix Ex Taq 12.5 L 10 moL/L  0.5
L 10 moL/L  0.5 L 10 moL/L  0.2 L DNA 2-4 L

25 L PCR  PCR 95
30s 95 5s 60 30s 40  
C.4   
C.4.1  Ct  
C.4.2    Ct 30.0  
C.4.3    Ct 30.0~35.0 Ct 30.0

 



 

 

D 
 

 

D.1  
 

D.2  5~6d 3~4 0.2~0.3mL
 

D.3  9h  
D.4  

1cm
3~4  

D.5   
D.6  3 6 9h 1 24h

6h
 

D.7   
D.8   
D.8.1   
D.8.2  

±  
D.8.3   



 

 

E 
 

 

E.1   
E.2  3 39 3 38.5

 
E.3  1mL  
E.4  24h  
E.5  6h 2h 10 36h

 
E.6   
E.6.1  6~8h 12~16h

30~36h  
E.6.2  24~36h 10~20cm

2~3d  
E.6.3 

 
E.7   
E.7.1  39  
E.7.2  39 39.6

40  
E.7.3  40 39

10cm  



 

 

F 
 

 

F.1  
 

F.2  1~2cm
 

F.3  
0.1mL

 
F.4  24 36 48h  
F.5   
F.5.1   
F.5.2  

±  
F.5.3  

 



 

 

G 
 

G.1   
G.1.1   
G.1.1.1   
G.1.1.2   
G.1.1.3   
G.1.1.4   
G.1.1.5   
G.1.1.6   
G.1.2   
G.1.3   
G.1.4   
G.2   
G.2.1   
G.2.1.1  1:10 0.5mL
1mL  
G.2.1.2  58~59 30min 63~64 30min  
G.2.1.3  0.5mL  
G.2.1.4  0.5mL  
G.2.1.5  2.5% 0.5mL 2 0.5mL  
G.2.1.6  37~38 20min  
G.2.2   
G.2.2.1   
G.2.2.2   
G.2.2.3   
G.2.2.4   
G.2.3  

12h  
G.2.4   
G.2.4.1  2.5%  
G.2.4.2   
G.2.4.3  2.5mL  
G.3   
G.3.1   

0~10%  
10~40%  

40~50%  
G.3.2   

50~70%  
70~90% ±  

G.3.3   
90~100%



 

 

 

1   
EIA

 
 

2   
2.1   

5mL 4  
2.2   

5mL
 

2.3   
 

2.4   

 
3   
3.1   

 
3.1.1  2~4 70%~80% 39~41

8~15d 40~41
 

3.1.2  1~2
4~5 39.5~40.5 4~6d 5~18d

 
3.1.3  

2~3d

 
3.1.4   
3.2   
3.2.1  

 
3.2.2  

 
3.2.3  

 
3.3   
3.3.1   
3.3.2  RT-PCR  
3.4   
3.4.1   
3.4.2  ELISA  
3.5   
3.5.1   

3.1 3.2  



 

 

3.5.2   
3.3 3.4  

4   
4.1   
4.1.1  A  
4.1.2  RT-PCR B  
4.2   
4.2.1  C  
4.2.2  ELISA D  



 

 

A 
 

 

 
A.1   
A.1.1  1~2 3  
A.1.2  

 
A.1.3  2~3 2
0.2~0.3mL  
A.1.4  3

 
A.2   
A.2.1   
A.2.2  1~2d  
A.2.3  37 1~2h  
A.2.4  2~3

 



 

 

 
B 

 
RT-PCR 

B.1   
5’-CAGATTGCTGTCTCAGATAAA-3’ 
5’-GTGTCTGTCAGGAATTTAGTT-3’ 

5’-FAM-TCAGCCGGATGTCCCTCACT-BHQ1-3’  
B.2  RNA  

RNA  
B.3  RT-PCR  

RT-PCR 2xqRT-PCR buffer 15�L
25pmoL/�L 0.5~1moL 25pmoL/�L 0.5~1moL 25pmoL/�L

0.2~0.5�L RT-PCR MIX 2�L RNA 2~4�L DEPC 30�L
PCR 48 20min 94 2min 94 5s 60 20s

40  
B.4   

1 Ct 30 S  
2  Ct >35 S  
3  Ct 30 35  



 

 

C 
 

 

C.1   
C.1.1  1%  
C.1.2   
C.1.3   
C.1.4   
C.2   

 
C.3   
C.3.1  12h 8

 
C.3.2   
C.4   

 

15~30 3  
C.5   

 

 

2 4 6 8
5  

 

 
 



 

 

D 
 

ELISA 

D.1   
IgG

 
D.2   
D.2.1  3 min 3

 
D.2.2  50�L

0.95 mL 1 20 100 �L

100�L 37 1 h  
D.2.3  100�L

37 1 h  
D.2.4  100 �L 5 min~10 min  
D.2.5  20 �L~30�L  
D.3   
D.3.1   

 
D.3.2   

492 nm OD OD 1.0
OD 0.2  

OD OD
2 OD 0.2

 
 
 
 
 



 

 

 

1   
 

 
2   
2.1  5mL

 
2.2   

 
2.3   

 
3   
3.1   
3.1.1   
3.1.2   
3.1.3   
3.1.4   
3.1.5   
3.2   
3.2.1  CF  
3.2.2  IFA  
3.2.3  ELISA  
3.3   
3.3.1   

3.1  
3.3.2   

3.2  
4   
4.1  CF A  
4.2  IFA B  
4.3  ELISA C  



 

 

A 
 
CF  

A.1   
SRBCs  

A.2   
A.2.1  100μL 400μL  
A.2.2  100μL 400μL  
A.2.3  58 30min  
A.3   
A.3.1  3 25μL  
A.3.2  3 25μL  
A.3.3  1 25μL 2  
A.3.4  2 25μL 2  
A.3.5  2 25μL pH7.4  
A.3.6  3 50μL pH7.4  
A.3.7   
A.3.8   
A.3.9  37 1h  
A.3.10  50min 50ul 2

3% SRBC SRBC 37 10min  
A.3.11  50μL  
A.3.12   
A.3.13  37 30min  
A.4   

0 1+ 2+ 3+ 4+ 4+ 3+ 2+ 1+
 

 



 

 

B 
 

IFA  

B.1   
B.1.1  -20  
B.1.2   
B.1.3   
B.2   
B.2.1   
B.2.2   
B.2.3  PBS  
B.2.4  37 30min  
B.2.5  PBS 3 5min  
B.2.6  37 30min  
B.2.7  PBS 3 5min  
B.2.8  /PBS  
B.3   

80 80
 



 

 

C 
 

ELISA

C.1   
C.1.1 pH9.6  
C.1.2  3%  
C.1.3   PBS-T  
C.1.4  PBS-T 6%FCS  
C.1.5   
C.1.6  ABTS  
C.1.7  IgG H+L PO IgY Ig-PO  
C.1.8   
C.2   
C.2.1  2 4 6 50μL 1 3 5
37 40min 50μL 20min
PBS-T 3min  
C.2.2  50μL / 100

30min PBS-T  
C.2.3  50μL / 30min  
C.2.4  l00μL  
C.2.5  15min 25μL 37mM NaCN 405nm

 
 

 

 

 

 

 



 

 



 

 

 

1   

 
 

2   
 

3   
3.1   
3.2   
3.3   
3.4   
3.5   
4   
4.1   
4.2   
4.3   
4.4  

 
4.5  ( )  
4.6   
4.7   
4.8   
5   
5.1   
5.1.1   
5.1.2  30

 
5.1.3   
5.1.4  

 
5.2   
5.2.1   
5.2.2   
5.2.3  24  
5.3   
5.3.1   
5.3.2  15  
5.3.3  

 
5.3.4  

 
5.3.5  

 
5.3.6  

 
5.3.7   
5.3.8   
5.3.9   



 

 

5.3.10  
 

5.3.11  
 

5.3.12   
5.3.13   
5.3.14   
5.3.15  

 
5.3.16  

 
5.3.17  45 30  
5.3.18  

 
5.3.19    
5.4   

 
6   
6.1   
6.2   
7   
7.1   
7.1.1   
7.1.1.1  

 
7.1.1.2  

 
7.1.1.3  

 
7.1.2  3 24  
7.2   
7.2.1  

 
7.2.2  6

 
7.2.3   



 

 

 

1   

 
 

2   
 

3   
3.1   
3.2   
3.4   
3.5   
3.6  

 
3.7   
4   
4.1   
4.2   
4.3  

 
4.4  

 
5   
5.1   
5.1.1  

 
5.1.2  

 
5.1.3  

 
5.2   
5.2.1   
5.2.2  

 
5.2.3  

 
5.2.4   
5.3   
5.3.1  

 
5.3.2   
5.3.3   
5.4   
5.4.1   
5.4.2  

 
5.4.3   

 
5.4.4   



 

 

5.5   
/  

6   
6.1   
6.2   
6.3   
7   
7.1   
7.1.1  

 
7.1.2   
7.1.3   
7.1.4   
7.2   
7.2.1  6

 
7.2.2   
 



 

 

 

1   

 
 

2   

 
GB T 16569  

3   
3.1   
3.2   
3.3  

 
3.4   
3.5   
4   
4.1   
4.1.1   

 
4.1.2   

 
4.1.3   

 
4.1.4   

120 130 2h
 

4.1.5   
 

4.1.6   
103.4kpa 121.3 20 30min

 
4.1.7   

100 15 30min
 

4.1.8   
61 63 30min 71 72 15min

10
 

4.2   
4.2.1   

 
4.2.2   

 



 

 

4.2.3   
 

4.2.4   
 

4.2.5   

 
4.3   

 
5   
5.1   
5.1.1  2 15%

 
5.1.2  0.2%

 
5.1.3  6 12ml/100m3 20%

100ml/1000m3 100 200ml
 

5.2   
5.2.1  2% 5%

6 12h

20%  
5.2.2  

20%
2

2h 20%  
5.2.3  30

 
5.3   
5.3.1  

2 5
 

5.3.2  
2% 3% 5%

5% 10%  
5.3.3  
0.35% 1%  
5.4   

75  
5.5   

40
2

1 2h 10
 

5.6   
5.6.1  



 

 

 5 10 5 1h
10%~20

1:5 1L 0.3~1.5 g
6~10g 30min  

5.6.2  , 
10~20mg 2~4h 0 50 mg m2 16~24 h

4g/L  30 min  
5.6.3  
4~6mg/L 200~400mg/L 5g/m3  
5.7   

0. 5  0.04
0.296 5 2.5 ml m3

0.396 30ml m3

 
5.8   
5.8.1  0.1

0.15 ~0.2  
5.8.2  0.05% 0.05%

 
5.8.3   

80 100mg kg
40mg kg 10min 80mg kg

200 500mg kg  
5.8.4  
200mg/L 500mg/L  
5.9  

300 400g/m3 700 950g/m3

800 1700g/m3 18 30% 50% 6 24h  
6   
6.1   
6.1.1   

1 1-2  
2 2-3  
3 1-2  
4 1.5m 20cm 2

 
5 1  

6.1.2   
1

20min  
2 0.2%

3-5min
 

6.1.3   
1

 
2 3%-5% 1

 



 

 

2
 

3
 

4 2%
5% 24h 1

2 3

24h
2d  

5 2 5-6d
2% 24h

 
6.1.4   

30min  
6.1.5   

80-120  
6.2   

1  
2

 
3 ,

 
4

 
5  

7   

 
7.1   
7.1.1  1000

 
7.1.2  48h 37 24h

 
7.2   
7.2.1   
7.2.1.1   
7.2.1.2  

37 24 48h
 

7.2.1.3  % = - ×100%/
 

7.3   
7.3.1   



 

 

7.3.2  37 24h



 

 

 

1   
 

 
2   

 
 

3   
3.1  

 
3.2   
3.3   
3.4   
3.5   
3.6   
4   
4.1  4m 0.3m  
4.2   
4.3   
4.4  

 
4.5   
4.6   
5   
5.1   
5.2   
6   
6.1  

 
6.2  

 
7   
7.1  

 
7.2  

 
7.3   
7.4  24  



 

 

 

1   
 

 
2   
2.1   
2.1.1  

 
2.1.2   
2.2   
2.2.1   
2.2.2  “

” 180 30 4  
2.2.3  60  
2.2.4   
2.2.5   
2.2.6   
2.2.7   
2.2.8   
2.2.9   
2.2.10  

 
2.2.11  

1  
3   
3.1   

 
3.2   
3.2.1   
3.2.1.1   
3.2.1.2   
3.2.1.3   
3.2.2   
3.2.3   
3.3   

 
3.3.1   
3.3.1.1   
3.3.1.2  

 
3.3.1.3   
3.3.1.4  

 
3.3.1.5   
3.3.1.6   
3.3.1.7  

 
3.3.1.8   



 

 

3.3.1.9   
3.3.2   
3.3.2.1   
3.3.2.2  

 
3.3.2.3   
3.3.2.4   
3.3.3  3.3.1  
3.3.3.1  

 
3.3.4   
3.3.4.1   

 

 
3.3.4.2   

 
 

3.3.5  
 

4   
4.1   
4.1.1  

 
4.1.2  

 
4.2  3 24  



 

 

 

1   
 

 
2   

 

 
3   
3.1   
3.2   
3.2.1  

 
3.2.2   
3.2.3  

 
3.2.4  

 
3.2.5  

 
3.2.6  

 
3.2.7  

 
3.3   
3.3.1  24

 
3.3.2   
3.3.3   
3.3.4  

 
3.3.5   
4   

4.1  

 
4.2  

 
4.3  

 
4.4  

 
5   

24  
 



 

 

 

1   

 
 

2   
2.1   

 
2.2   

 
3   

 
3.1  

 
3.2  

 
3.3   
3.3.1   
3.3.1.1   
3.3.1.2  

 
3.3.1.3   
3.3.1.4   
3.3.2   
3.3.2.1  

 
3.3.2.2   
3.3.2.2.1  

 
3.3.2.2.2  

 
3.3.3   
3.3.3.1   
3.3.3.2  

 
3.3.3.3  

 
3.3.3.4   
3.3.3.5   



 

 

4   
4.1   
4.1.1   
4.1.1.1  

 
4.1.1.2  

 
4.1.1.3   
4.1.1.4   
4.1.1.5   
4.1.2   

 
4.2   
4.2.1   
4.2.1.1  

 
4.2.1.2   
4.2.2   
4.2.2.1   
4.2.2.2  

 
4.3   
4.3.1   
4.3.1.1  

 
4.3.1.2  

 
4.3.2   

 
4.3.3  

 
4.4   
4.4.1   
4.4.1.1  

 
4.4.1.2   
4.4.2   

 
4.4.3   
4.5   

 
 
 



 

 

 

1   
 

 
2   
2.1   
2.1.1  

 
2.1.2  

 
2.1.3  

30  
2.1.4  15

 
2.1.5  1  
2.2   
3   

 
3.1   
3.2   
3.3  

 
3.4  

 
3.5   
3.6   
4   
4.1   
4.2  

 
4.3   
4.4   
4.5   
4.6  

 
4.7   
4.8  

 
4.9    
4.10  /  
5   
5.1   
5.2  

 
6   
6.1  

 
6.2   
6.3   



 

 

7   
7.1   
7.2  15  
7.3   
7.4   
7.5   
7.6   
7.7   
7.8   
8   
8.1   
8.2   



 

 

 

1   

 

 
2   

 
GB16548  

3   
3.1   
3.2   
3.3  

 
3.4  

30  
3.5  15

 
3.6  1  
4   
4.1   
4.1.1   
4.1.2  100  
4.1.3   
4.1.4  

80
 

4.1.5   
4.2   
4.2.1   
4.2.2   
4.2.3  

 
4.3   
4.3.1  

 
4.3.2  

 
4.4   
4.5  

 
5   
5.1   
5.2   



 

 

5.3  
 

6   
6.1  

 
6.2   
6.3  

 
6.4   
6.5  
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6.7  

 
7   
7.1   
7.2  

 
7.3  

 
7.4  

 
7.5  

GB 16548  
7.6  

 
8   
8.1  

 
8.2   
8.3   
9   

 
9.1   
9.2   
9.3  15  
9.4   
9.5   
9.6  

 
9.7  

 
9.8  GB 16548  
9.9   
9.10   
9.11   
10   
10.1   
10.2   



 

 

10.3   
10.4   
10.5   
10.6   
10.7   
10.8  2  
11   

 
 
 



 

 

 

1   

 

 
2   

 
GB16548  

3   
3.1   
3.2   
3.3  

 
3.4  

30  
3.5  15

 
3.6  1  
4   
4.1   
4.1.1   
4.1.2  100  
4.1.3   
4.1.4   
4.1.5  

70  
4.1.6   
4.1.7  

 
 

4.2   
4.2.1   
4.2.2   
4.2.3   
4.3   
4.3.1  

 
4.3.2  24

 
5   
5.1   
5.2   
5.3  



 

 

 
5.4  

45  
6   
6.1  

 
6.2   
6.3  

 
6.4   
6.5  

 
6.6  GB 16548

 
6.7  

 
7   
7.1   
7.2  

 
7.3  

 
7.4  

 
7.5  

 
7.6  

 
7.7  

 
8   
8.1  

 
8.2  

 
8.3   
8.4   
9   

 
9.1   
9.2  “ ”  
9.3  15  
9.4   
9.5   
9.6   
9.7  

 
9.8  GB 16548  
9.9   



 

 

9.10   
9.11  

 
10   
10.1   
10.1.1   
10.1.2  

 
10.1.3   
10.1.4   
10.1.5   
10.1.6   
10.2  

 
10.3   
10.4  2  
11   
11.1   
11.2   
11.3   

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

1   

 

 
2   

 
GB16548  

3   
 

4   
4.1  

 
4.2   
4.3  

 
4.4  

30  
4.5  

15  
4.6  1

 
5   
5.1  

 
5.2   
5.3   
5.4  2  
5.6   
6   

 
6.1   
6.1.1   
6.1.2  100  
6.1.3   
6.1.5  

 
6.1.6  

 



 

 

6.1.7   
6.1.8  15  
6.2   
6.2.1   
6.2.2   
6.2.3   
6.2.4   
6.3   
6.3.1  

 
6.3.2  24

 
7   
7.1   
7.2   
7.3  

 
7.4  

45  
8   
8.1  

 
8.2   
8.3  

 
8.4   
8.5  

 
8.6  

 
9   
9.1   
9.2   
9.3  

GB16548  
9.4  

 
9.5  

 
9.6  

 
10   
10.1  

 
10.2  

 
10.3   
10.4   
10.5   
11   

 



 

 

11.1   
11.2   
11.3   
11.4  

 
11.5   
11.6   
11.7   
12   
12.1   
12.2   
12.2.1   
12.2.2  

 
12.2.3   
12.2.4   
12.2.5   
12.2.6   
12.2.7   
12.3   
12.4  

 
12.5   
13   
13.1   
13.2   
13.3   



 

 

 

1    

 

 
2   

 
     GB16548  
3   
3.1   
3.2   
3.3  

 
3.4  

30  
3.5  15

 
3.6  1  
4   
4.1  

 
4.2   
4.3   
5   
5.1   
5.1.1   
5.1.2  100  
5.1.3   
5.1.4  

 
5.1.5  

 
5.1.6  

 
5.1.7   
5.2   
5.2.1   
5.2.2   
5.2.3   
5.2.4   
5.3   
5.3.1  



 

 

 
5.3.2  24

 
5.4   
5.5   
6   
6.1   
6.2   
6.3  

 
6.4  

45  
7   
7.1  

 
7.2   
7.3  

 
7.4   
7.5  
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7.7  

 
8   
8.1   
8.2  

 
8.3  

GB16548  
8.4  

 
8.5  

 
8.6  

 
8.7  

 
9   
9.1  

 
9.2  

 
9.3   
9.4   
10   

 
10.1   
10.2  15  
10.3   



 

 

10.4   
10.5  

 
10.6  

 
10.7   
10.8   
11   
11.1   
11.1.1   
11.1.2  

 
11.1.3   
11.1.4   
11.1.5   
11.1.6   
11.2   
11.3  20  
12   
12.1   
12.2   
12.3   



 

 

 

l   

 

 
2   

 
GB16548  

3   
3.1  

 
3.2   
3.3  3  
3.4  

 
3.5  

30  
3.6  15

 
3.7  1  
4   
4.1   
4.1.1   
4.1.2   
4.1.3  

 
4.2   
4.2.1   
4.2.2   
4.2.3   
5   
5.1   
5.2   
5.3  

45  
5.4   
6   
6.1  

 
6.2   
6.3  

 
6.4   
6.5  
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7   
7.1   
7.2  

 
7.3  

 
7.4  

 
7.5  

 
7.6  

 
7.7  

 
8   
8.1  

 
8.2  

 
8.3   
8.4   
9   

 
9.1  

 
9.2   
9.3   
9.4  ( )  
9.5  

 
9.6   
9.7   
9.8   
9.9   
9.10   
9.11   
9.12  

 
9.13  

 
9.14   
9.15   
10   
10.1   
10.1.1   
10.1.2  

 



 

 

10.1.3   
10.1.4   
10.1.5   
10.1.6   
10.2   
10.3   
10.4   
11   
11.1   
11.2   
11.3   
 

 

 



 

 

 

1   

 
 

2   

 
3   
3.1   
3.2   
4   
4.1   
4.1.1   
4.1.2  300Lx  
4.1.3  500Lx  
4.2   
4.2.1   

 
4.2.2  

 
4.2.3   
4.2.4   
4.2.5  

 
4.2.6  

 
4.2.7  

 
4.2.8   
4.2.9   
4.2.10  

 
4.2.11  

 
4.2.12  

 
4.2.13  

 
4.2.14   
4.2.15   
4.3   
5   
5.1  

 
5.2   
5.3   



 

 

6   
6.1  

 
6.2   
6.3   
7   
7.1  

 
7.2   
7.3   
8    
8.1   
8.2  

 
9   
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