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 The objective of this study is to produce monoclonal antibodies (MAbs) that can be 
used to detect Penaeus monodon nucleopolyhedrovirus (PemoNPV) in Penaeus monodon. 
Polyhedrin protein gene of PemoNPV was expressed in two parts as the N-terminal (OB-N) 
and the C-terminal (OB-C) parts. After induction, E.coli strain BL21(DE3) and E.coli strain 
BL21 produced intein tagged OB-N protein and glutathione-S-transferase (GST) tagged  
OB-C protein with molecular masses of 83.2 and 48.4 kDa, respectively. The recombinant 
proteins were separated using sodium dodecyl sulfhate polyacrylamide gel electrophoresis 
(SDS-PAGE), purified and used for immunization into Swiss mice for monoclonal antibody 
production. Two hybridoma clones (MBV13-5D, MBV12-8B) producing antibodies specific  
to OB-N protein and four hybridoma clones (MBV3-9H, MBV4-5C, MBV17-5H and       
MBV19-10F) producing antibodies specific to OB-C protein were obtained. All MAbs bound 
to the native PemoNPV polyhedrin protein without cross-reactivity to WSSV-infected shrimp 
or YHV-infected shrimp as determined by dot blotting. The MAbs bound to native PemoNPV 
polyhedrin protein with molecular mass of 58 kDa as determined by Western blot assay and 
can be used to detect PemoNPV infection in hepatopancreas tissue of infected shrimps by 
immunohistochemistry. Furthermore, a combination of MAb MBV3-9H and MAb MBV8-5G 
obtained from a previous study can increase the PemoNPV detection limit about two fold 
higher than that of a single antibody by dot blot assay. 
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 ,:	.���K
/�:� (monodon baculovirus; MBV) (5) 
,:	.� Penaeus stylirostris densovirus (PstDNV) �	4�94+���7
 ,:	.�,���9��9-��K):� (infectious 
hypodermal and haematopoietic necrosis virus; IHHNV) 8�
 (6) ,:	.�>	M*�	3� (Taura 
syndrome virus; TSV) (Loh; et al.  1997: 263\312) ����	./,:	.�*�+�'()'N@��-)ก�	���
������ก���
ก������-)'	
�*0,*� ,��8ก3 YHV, WSSV, PmDNV, 8�
 PemoNPV (Flegel; et al.  2006: 1-33) 
 ,:	.� PemoNPV �'()�94��,:	.�9)7��)J+�*�+ก3�>	M-)P�	B
������ก���ก������ 
�	����)�/ก�	
�7��94��M	.��8	ก-)'	
�*0,���:.) (Lightner; & Redman.  1981: 299\302) ��.�5�ก).�)
�	����)
�/ก�	�7��94��-)����'	
�*0*.+:>�ก >��ก���ก������*�+�7��94�� PemoNPV ��55
,
38�����ก�	�7�
�94����3��9.��5)8�3�
4+��L��8:����
�'��+�)8'��ก���5
�ก7�M:�
�M	��� ก7)����	���� ?J+�*��-��
�ก7��.กSQ
8M	
8ก	K)
�=)����Kกก:3�'ก�7 8�
ก�	�7��94����
�	`�/ occlusion bodies L��-)
)7:�M����=���?��B�./?J+�*��-���?��B�./����'()��������.ก�3���=L��>��	:
=��ก��� 
�1�*��-��
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//ก�	*����)�:.�:
�3��<17�'ก�7 8�
�.�	�ก�		��9�:7����� (Lightner.  1996: unpaged) 
>��M:�
	�)8	�=��>	M).�)��5�ก7�5�กก�	�7��94��	3:
ก./�94��8/M*��	�� Vibrio spp. 8�
>'	>�?.: 
(Ramasamy; et al.  2000: 45-66) ?J+�1�ก�	�7��94��*��-���กS�	ก	,��1�1�7�=��ก���ก������)����� 
�3�1��3���)*�)ก�	������*�+��7+
�2�=J�) *��-���กS�	ก	=��*�) ก�		.กS�>	M*�+�ก7�5�ก,:	.�).�),
3
��
�	`*��,�� �.�).�)��ก��
�	`�	:5�/8�
:7)75t.�>	M,����3��	:��	K:5J��'() :76�'u��ก.)M:�

�������ก./������ก		
ก�	���
������ก���ก���ก������,�� 
 �
4+��ก7�ก�	�7��94�� PemoNPV 5
8����.กSQ
ก�	�7��94����3����3)9.�>��5
�	:5�/ 
occlusion bodies 	2'*	�ก�
 L��-))7:�M����=�� epithelial cell =�� hepatopancreas 8�
 
midgut 8�
�/,��-)�0S97�)�3:)=���?��BL��-)
2�ก��� (Lightner; & Redman.  1981: 299\302) 
>���/:3� occlusion bodies '	
ก�/=J�)
�5�ก>'	��)>���v��	7)?J+��'()�.กSQ
5�����
=��,:	.�
-)5�).� nucleopolyhedrovirus (NPV) �	
ก2� Baculoviridae ?J+�M��:3��	���=J�)
���4+�'u��ก.)
�)�L�M,:	.�5�ก�L��8:����
L��)�ก (Ramasamy; et al.  2000: 45-66) �)4+��5�ก>'	��)     
>���v��	7)�'()>'	��)*�+1�7���ก
��'()5��):)
�ก5J�)3�5
�'()8�)�7�5)�'u��
��*�+��-)ก�	    
�	:5:7)75t.� PemoNPV -)ก���ก������*�+�7��94�� (Satidkanitkul; et al.  2005: 79-84)  
 ����	./:76�ก�	�	:5�94�� PemoNPV ).�),��
�ก�	�.H)�=J�)����:76� >��:76���3���3��-)ก�	
�	:55
�/ occlusion bodies 
��.กSQ
�'()�
K�ก�
 < L��-))7:�M����=���)4����4+��./ ��5)��
�)4����4+��./ก���
�/��/)�,��B8�
�����	�
���
���,M*Bก	�) 0.05 % �	4����
��:��� 
haematoxylin 8�
 eosin Y (Flegel. 2006: 1-33) �	4�ก�	�	:5>��-9�ก����5��*		0)B�7��Kก�	�)
8//�3��13�) (Transmission electron microscopy; TEM) (Lightner.  1996: unpaged) ?J+�*.�����
:76��'():76�*�+�94+�`4�,��8�3����-9�/�M��ก	*�+
�'	
�/ก�	QB�2�8�
��'ก	QB*�+-9��	:5:7)75t.�
�	�M�8�� 
�3�
�,��
�ก�	�.H)�:76�*�+
�M:�
,:8�
M:�
5�����

�ก�7+�=J�) �93) �*M)7M in situ hybridization 
(Poulos; et al.  1994: 187-194) �'():76�*�+
�M:�
5�����
�2�8�3
�M:�
,:�+��8�
����ก�	 probe *�+
5�����
 �3:)ก�	�	:5����	�.)6�ก		
=��,:	.�>��:76� polymerase chain reactions (PCR) 
(Chang; et al.  1993: 116-120, Lu; et al.  1993: 551-559, Belcher; & Young.  1998: 21-29, 
Hsu; et al. 2000: 93-99, Surachatpong; et al. 2005: 69-75) 8�
:76� real-time PCR (Yan; et al.  
2009: 126\132) ?J+��'():76�*�+
�M:�
,:�2���
�	`�	:5�/,:	.�8
�
�'	7
�Q)���
�ก-)ก�	�7��94��
	
�
8	ก 8�
93:����:��-)ก�	�	:5:7)75t.�8//��7
 8�3�'():76�*�+,
3��
�
�
-)ก�	)��,'�	:5
�94�� PemoNPV -)P�	B
ก��� �)4+��5�ก��'ก	QB*�+-9��	:5:7)75t.�
�	�M�8�� ����-9�/�M��ก	*�+
�
'	
�/ก�	QB�2� �3�
�,��
�ก�	�.H)�:76� loop-mediated isothermal amplification (LAMP) 
(Chaivisuthangkura; et al.  2009: 188-193) -)ก�	�	:5�94�� PemoNPV �93)ก.) 8�3�.�M��'():76�
*�+,
3�
�:ก-)ก�	)��,'-9�-)P�	B
>���กS�	ก	12�������ก��� 
 �*M)7M*��:7*��L2
7M��
ก.)�ก�+�:ก./'}7ก7	7��	
�:3��8�)�7�5)8�
8�)�7/����'()'}7ก7	7��
*�+
�M:�
5�����
�2� �.�).�)5J�
�ก�	)���*M)7M*��:7*��L2
7M��
ก.)
�-9�-)ก�	1�7�>���>M�)��
8�)�7/��� (polyclonal antibody) �3���',*�B�.��M	�
�B*�+'	
ก�/��:�ก	��

7>) 25 ����./8	ก
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=��>'	��)>���v��	7)*�����) N-terminal 8�)�7/���*�+1�7�,����
�	`�	:5��/�94�� PemoNPV 
��:�:76� dot blotting, Western blotting 8�
�	:5�)4����4+�>��:76� immunohistochemistry 
(Satidkanitkul; et al. 2005: 79-84) ,�� 8�3'	
�7*67L��ก�	-9���)�.�,
3��).ก �)4+��5�ก            
>���>M�)��8�)�7/���*�+1�7�,��
�  affinity �+�� �3�
�,��
�	����)ก�	1�7�>
>)>M�)��8�)�7/��� 
(monoclonal antibody) 
�-9�����	./�	:5ก�	�7��94�� PemoNPV >��-9�>'	��)>���v��	7)*�+     
8�ก5�กก���ก������*�+�7��94�� PemoNPV �'()8�)�7�5) 8�)�7/���*�+1�7�,����
�	`-9�-)ก�	   
�	:5�94�� PemoNPV ��:�:76� dot blotting, Western blotting 8�
�	:5�)4����4+�>��:76� 
immunohistochemistry ,�� (Boonsanongchoking; et al.  2006: 371-376)  
 5
��K):3��*M)7M*��:7*��L2
7M��
ก.)�'()�*M)7M*�+�
�:ก �3���3�ก�	-9���) -��1�ก�	
�	:5��/*�+	:��	K: 8�
,
35���'()����-9�/�M��ก	*�+
�M:�
�9�+�:9�@ (Sithigorngul; et al.  2002: 
71-76) �กS�	ก	��
�	`)��,'-9�,�����>��,
35���'()������0.�M:�
	2�M:�
9��)�@
�ก *��-��
��
�	`�	:5��4+��7���
ก�	�7��94��-)	
�:3��ก�	������,�������:�� �.)�'()ก�	��M:�
�������
=���กS�	ก	 ����	./ก�	1�7�>
>)>M�)��8�)�7/���>��-9�,:	.�5�กก���*�+�7��94����
8//
6		
9��7�'()8�)�7�5)).�)
�=.�)��)-)ก�	*��-��,:	.�/	7��*67~����=.�)��)8�
��5
��)4����4+�ก���
'
')
���:�*��-��>
>)>M�)��8�)�7/���*�+,����55./ก./�)4����4+�=��ก���'ก�7��:� 8�
5�กM:�
	2�
ก�	�ก�+�:ก./����./��)=��>���v��	7)8�
ก�	1�7�	�M�
/78))*B>'	��)>���v��	7)=�� PemoNPV 
(Chaivisuthangkura; et al.  2008: 261-267) *��-��
�=��
2�
�ก��*�+5
)��,'1�7��'()8�)�7�5)
��4+�-9�-)ก�	1�7�>
>)>M�)��8�)�7/���?J+�
�'	
>�9)B��3��
�ก �)4+��5�ก��
�	`1�7�>'	��),��
��
����ก�	>��,
35���'()����8�ก�94��,:	.�5�กก���*�+�7��94�� �.�).�)ก�	0JกS�M	.��)��5J��'()ก�	1�7�>

>)>M�)��8�)�7/����3�	�M�
/78))*B>'	��)>���v��	7)=���94�� PemoNPV -��
�M:�
5�����
�3�
�3:)�3��< =��>'	��)>���v��	7)��7+

�ก�7+�=J�)8�
��4+���7+
M:�
,:-)ก�	�	:5:7)75t.� ����	./
)��,'-9��'()�M	4+��
4�-)ก�	�7�25)B*	�/8�
:7)75t.�ก�	�7��94�� PemoNPV ?J+���
�	`)��,'-9�
�.H)�9���	:5��3���3���3�,' 
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�	��
����	����ก	������ 
 1.  ��4+�1�7�	�M�
/78))*B>'	��)>���v��	7)=�� PemoNPV 
 2. ��4+�1�7�>
>)>M�)��8�)�7/����3�>'	��)>���v��	7)=�� PemoNPV 
 3. ��4+�)��>
>)>M�)��8�)�7/���*�+1�7�,��
�-9��	:5ก�	�7��94�� PemoNPV -)ก���
ก��������:�:76� dot blotting, Western blotting 8�
 immunohistochemistry 
 
���������ก	������ 
 1. ก�	*��-��	�M�
/78))*B>'	��)>���v��	7)*�+,��5�กก�	ก	
���)ก�	8�����ก-) E. coli 
-��/	7��*6B 
 2. ก�	1�7�>
>)>M�)��8�)�7/����3� PemoNPV >��-9�	�M�
/78))*B>'	��)>���v��	7) 
 3. ก�	M.���4�ก>
>)>M�)��8�)�7/���*�+5�����
�3� PemoNPV >��:76� dot blotting, 
Western blotting 8�
 immunohistochemistry 
 4. ก�	�7�25)B*	�/M�Q�
/.�7>��ก�	�	:5��/�7�7>*' ก�	5��8)ก class 8�
 subclass 
	:
*.��ก�	*���/M:�
,:=��>
>)>M�)��8�)�7/���*�+1�7�,�� 
 
������	���ก	������ 
 ก�	�	���>
>)>M�)��8�)�7/���*�+5�����
�3�>'	��)>���v��	7)=�� PemoNPV ��5*��
>��-9�	�M�
/78))*B>'	��)>���v��	7)=�� PemoNPV �'()8�)�7�5)ก	
���)�)2=�: 
 

�����
	 ��	�!" #����	กก	������ 
 1. ,��	�M�
/78))*B>'	��)>���v��	7)=���94�� PemoNPV 
 2. ,��>
>)>M�)��8�)�7/���*�+5�����
�3�>'	��)>���v��	7)=��  PemoNPV  
 3. ��
�	`)��>
>)>M�)��8�)�7/���*�+1�7�,��
�-9��	:5ก�	�7��94�� PemoNPV -)ก���
ก��������:�:76� dot blotting, Western blotting 8�
 immunohistochemistry 
 



����� 2 

��ก
��
��������������ก�������� 

1. ก���ก������ 
  ก���ก����	� (Penaeus monodon Fabricius, 1798) ���������� !"� giant tiger prawn ���� 

)*+ ก���ก��� ก���ก,�� ก���-����	� ก���-��� ก�����+  
   1.1 ���ก����������ก���ก������  

Phylum Arthropoda     
Class Crustacea    

  Subclass Malacostraca    
   Order Decapoda 

     Suborder Dendrobranchiae    
Superfamily Penaeoidea   

Family Penaeidae  
               1.2  �����!�����ก���ก������  
 <"�<<=	�>?@)A�B!�< )*+ ��-�-C�+ �D<E�<�-C�+ FG�DHHG<�I ���-AJ-��+ >�,�D<-��+   
ก����<D�<�=�+K"L<-MAJ��<��@��N�+�+K"L<@JD-!O<=	��Pก B"��Q�กRST�>�,��@U�=<*,-�*��-HV<�D<*J�+ 
����J?*<�+K"L<<=	�*������OBWK�D�K�>�,X!��-XY�A�	� -�"< @JD-!OHZ���+-�< -HV<ก���*����ก�J
-QJD -AD@EAJ!�-JY! (!���W X�-UD��UK<.  2531: 5) 
 

   1.3 ��ก#$�����%& 
        �	�A�!��>����<=	�A��?P�<=	�A��-M�� ����+U��M!��*��B���HJ,��O 9 ��+ >�,��
��ก<=	�A�� -M��M���>?@��M�! ���<@<M��กJ���FS< 7-8 C�� ���<�"���� 3 C�� ��<กJ�+�!-ก��@?P�        
X�J�-H�����<A�@ (hepatic crest) +�!AJ�M<�<)Hก�@�	�A�! B<!�+�!)�"����+���-Q< M�-�D<����
>��H<�	� M�!"�+<=	�����<=	�A��H<<=	�-�D<EX<��M�! M�-�D<XK"*��B��)�"�� exopod M<��X!��+�!
HJ,��O 8-25 -C<AD-�AJ (!���W X�-UD��UK<.  2531: 5) 
 
               1.4 ����(���)���ก���ก������ 
 ก���ก����	�!��)M"L<*,-� ก���*������+�HJ,��O 12 ?P� 18 -���<Q,!��)M"L<*,-��Pก*��
J,��@<=	�HJ,��O 15 ?P� 30 -�AJ Lก��ก�@U�=<*���*,-� ก���M<�� 70 ?P� 150 กJ�� Q,!��)M"XJ�=��,
HJ,��O 1,000,000 ?P� 1,200,000 F�� )M"Q,FSก-HV<A�!�"�<J,+, nauplius W�+L< 12 ���!E�� 
B���)��J�@ก�JHdD�<eD J,+, nauplius ��M<�� 0.30 ?P� 0.33 �D��D-�AJ +��)�"กD<��B�J �	�J���!DA
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>@@>U��กIA�< Q,��ก�J-H���+<>H��JKHJ"��*�=�B�� 6 XJ�=�W�+L< 40 ?P� 50 ���!E�� ��M<��
HJ,��O 0.50 �D��D-�AJ Q,-QJD -M���K"J,+, protozoea ��M<�� 1.00 ?P� 3.30 �D��D-�AJ -JD��กD<
>U��A�<U��-HV<��B�J ก�J-H���+<>H��JKHJ"��E�+��กXJ�@ 3 XJ�=� L��-!��HJ,��O 4 !�< Q,
-QJD -M���K"J,+, mysis CP��Q,��JKHJ"��X���+U"�>�"��กMP=< ��M<��HJ,��O 3.30 ?P� 5.00 �D��D-�AJ 
กD<>U��กIA�<��A!I-HV<��B�J -H���+<>H��JKHJ"�� 3 J,+, L��-!��HJ,��O 7 !�< Q,-M���K"J,+, 
postlarvae (PL) ��M<�� 5.50 �D��D-�AJ �Kกก�����J,+��XIXJ@-B���<ก���-AY�!�+ E�+>@"�-HV< 25 
J,+, W�+L< 25 !�< -J�+ก!"� PL1 -J���+)HQ<?P� PL25 Q<��M<��HJ,��O 2 ?P� 3 -C<AD-�AJ Q,
-M���K"J,+, juvenile ����กlO,A"��m��@KJOI-B���<A�!-AY�!�+ >A")�"����J?��@U�<e�I)��Q<-M���K"J,+,
-QJD U�<e�I >�,L��-!�� 10 -���<Q,-HV<A�!-AY�!�+ (W�UHJ,ก�@ 1) (!���W X�-UD��UK<.  2531: 5-8) 
 

 

 

 

 

 

 
 
 
 

W�UHJ,ก�@ 1 !�QJ��!DAM��ก���ก����	� 

   *���� : ก
��ก
�����.  (2551). (��<)�<I) 
 
2. ก���ก��*�+,�ก���ก������  
 EJX*��-กD�L<ก���ก����	��"�n�กJ,*@A"���A��BกJJ�ก�J-U�,-��=+�-HV<�+"����ก*	�LB�
n�n�DAM��ก���ก����	����� ��-BA�B��ก*��*	�LB�-กD�EJXL<ก���-กD�Q�ก��J-X��AกX���>�,
�W�U>!�����*��)�"��L<��A��BกJJ�ก�J-U�,-��=+�ก��� E�+EJX*��-กD�ก�@ก���*��-U�,-��=+�>@"�-HV< 2 
HJ,-W* X�� EJX)�"AD�-��=�>�,EJXAD�-��=� EJX)�"AD�-��=�*��-กD�MP=<ก�@ก�������-BA���Q�ก�W�!,
>!�����L<@"�-��=+�)�"-B��,�� -�"< ��OBWK�DM��<=	� X!��-XY� HJD��O��กCD-Q< W�!,*��
EW�<�ก�J ��JUDl >�,X!��-XJ�+� �"!<EJXAD�-��=�<�=<-HV<��-BA�B��ก CP���"�n�กJ,*@-�D��@A"�
��A��BกJJ�ก�J-U�,-��=+�ก���ก����	�-HV<�+"����ก EJXAD�-��=�L<ก���ก����	�*���	�X� -กD�Q�กก�JAD�
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-��=�)!J�� >@X*�-J�+ J� EHJEAC�! >�,U+�eD (Lightner; & Redman.  1998: 201r220) CP��ก�JAD�
-��=�)!J��>�,>@X*�-J�+<�=<�J���X!��-��+B�+>ก"��A��BกJJ�ก�J-U�,-��=+�ก���ก����	�*�=�L<HJ,-*N
)*+>�,HJ,-*N���< m L<>?@-�-��+�+"��J�<>J� (Flegel; et al.  1992: 57-112) �	�BJ�@)!J��*��-HV<
HS B�L<ก�J-U�,-��=+�ก���ก����	�L<HJ,-*N)*+ )��>ก" YHV, WSSV, PmDNV, >�, PemoNPV 
(Flegel; et al.  2006: 1-33) 
 
3. Penaeus monodon nucleopolyhedrovirus 

  Baculoviruses -HV<)!J��*��ก"�EJX)��L<��A!Iก��"� arthropods ��กlO,�	�X� M��)!J����
��JU�<e�กJJ�-HV< DNA ��+XK" (dsDNA) M<��Q�E<�HJ,��O 88-160 กDE�XK"-@� JKHJ"��*"�<+�! �� 
nucleocapsid >�, envelope >@"���ก-HV< 2 Q�<�� X�� granulosis viruses (GVs) -����AD�-��=�Q,
�J��� occlusion bodies W�+L<)CE*U���CP�M��-C��IEz�AI >�, nucleopolyhedroviruses 
(NPVs) -����AD�-��=�Q,�J��� occlusion bodies M<��LB "W�+L<<D!-X��+�M��-C��IEz�AI E�+ NPV 
����กlO,M�� nucleocapsid W�+L< envelope >@"���ก-HV< 2 >@@ X�� single nucleocapsid 
polyhedrosis viruses (SNPV) CP��Q,��ก�J�J��� 1 nucleocapsid W�+L< 1 envelop -*"�<�=< >�, 
multiple nucleocapsid polyhedrosis viruses (MNPV) CP��Q,�J���B��+ nucleocapsid W�+L< 1 
envelop E�+EHJA�<*��-HV<��XIHJ,ก�@M�� occlusion bodies M�� NPV -J�+ก!"� polyhedrin �"!< 
GV -J�+ก!"� granulin (W�UHJ,ก�@ 2) CP����J�+��<U@ก�Jก"�EJXM�� Baculovirus L<U!ก>��� 
order Diptera, Hymenoptera, Lepidoptera >�, Trichoptera >��!+��U@ก�Jก"�EJXL< 
Crustacean order Decapoda BJ��L<ก���<��<-�� (Rohrmann.  1986: 1499-1511, Rohrmann.  
1992: 749r761) E�+U@!"� baculovirus ก"�EJX)��L<ก���M�! (Penaeus vannamai) -J�+ก!"� 
Penaeus vannamai nucleopolyhedrovirus (PvSNPV) BJ�� Baculovirus penaei (BP) CP��U@
J�+��<AD�-��=�L<HJ,-*N>?@*!�H�-�JDก�-B<�� (Bonami; et al. 1995: 59-66) >�,L<ก���ก����	� 
-J�+ก!"� Penaeus monodon nucleopolyhedrovirus (PemoNPV) CP��U@J�+��<AD�-��=�)��B��+
HJ,-*NL<*!�H-�-��+ ���-AJ-��+ >�FJDก� A,!�<��กก��� +�EJHA�<LA� >�,-MA-���D-A�JI-J
-<�+< (Lightner.  1996: unpaged) 
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W�UHJ,ก�@ 2 >n<W�U>��� morphology M�� Baculoviruses >@"���ก-HV< 2 Q�<�� )��>ก"   
      granulosis viruses (GVs) >�, nucleopolyhedroviruses (NPVs) CP�� PemoNPV Q���+K"L<  
      Q�<�� NPV -HV<>@@ single nucleocapsid polyhedrosis viruses (SNPV) CP���J���-U�+� 1  
      nucleocapsid W�+L< 1 envelop -*"�<�=< E�+��EHJA�<EU��z��JD<B����<�W�X)!J����ก��=<B<P�� 
      -J�+ก!"� Occlusion bodies 

  *���� :  Fauquet, C. M.; et al.  (2005).  Virus Taxonomy Classification and Nomen-  
clature of Viruses.  Eighth Report of the International Committee on Taxonomy  of Viruses:  
p. 177. 

 
-��=� PemoNPV ��J�+��<U@ก�JAD�-��=�XJ�=�>JกL<ก���ก����	�L<HJ,-*N)A�B!�<H} X.N.1981 

(Lightner; & Redman.  198: 299r302) CP��)!J�����ก�"�!����JU�<e�กJJ�-HV< DNA ��+XK" 
(dsDNA)  JKHJ"��*"�<+�! -HV< type-A baculoviruses ��ก�J�J��� occlusion bodies JKH*J�ก��
W�+L<<D!-X��+�M��-C��IEz�AICP����M<��LB " -กD���Q�กก�JHJ,ก�@ก�<M�� polyhedrin protein 
*������กlO,M�� nucleocapsid W�+L< envelope -HV<>@@ SNPV (W�UHJ,ก�@ 3) E�+M<�� 
nucleocapsid M�� PemoNPV <�=<��M<��X!��ก!��� HJ,��O 42 ± 3 <�E<-�AJ >�,+�!
HJ,��O 246 ± 15 <�E<-�AJ �"!< envelope ��M<��X!��ก!��� HJ,��O 75 ± 4 <�E<-�AJ 
>�,+�!HJ,��O 324 ± 33 <�E<-�AJ (Lightner.  1996: unpaged)  
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Q�กM���K�ก�JNPกl�*����O��<!D*+� EXJ��J���>�,��XIHJ,ก�@A"��mU@!"� PemoNPV 
Q���+K"L< Family Baculoviridae   

SubFamily Eubaculoviridae   
Genus Nucleopolyhedrovirus 

CP������-�D�X��  Monodon Baculovirus (MBV) (Fauquet; et al.  2005: 177-180)  
 

 

 

 

 

 

 

 

 

 

 

 

 

 
W�UHJ,ก�@ 3 ��กlO,M���<�W�X)!J�� PemoNPV *��NPกl�E�+L��ก����Q��*JJN<I�D-�YกAJ�< 
      >@@�"��n"�< JKHJ"��*"�<+�!�� envelope Q	�<!<B��+�<�W�X?KกB����+K"W�+L< occlusion  
      bodies CP��-กD�Q�กก�JHJ,ก�@ก�<M�� polyhedrin protein L<<D!-X��+�M��-C��IEz�AI  

*���� : Flegel, T. W.  (2006).  Detection of major penaeid shrimp viruses in Asia,  a  
historical perspective with emphasis on Thailand.  Aquaculture.  (258): p. 5. 
 
4. *&�)��*;��<�������� PemoNPV 
 ก�JAD�-��=� PemoNPV *��>�����กlO,ก�JAD�-��=��+"��-�"<���Q,U@ occlusion bodies CP��
-HV<��กlO,Q	�-U�,M��)!J��Q	�U!ก NPV AJ,กK� Baculoviridae E�+ occlusion bodies HJ,ก�@
MP=<��Q�กEXJ��J���n�PกEHJA�< (crystalline protein matrix) *��-J�+ก!"� EHJA�<EU��z��JD< 
polyhedrin protein subunits (SuOBs) ��JKHJ"��-HV< hexagonal ��M<��HJ,��O 22-23 <�E<
-�AJ ��<=	�B<�กE�-�ก��HJ,��O 58 กDE����A�< (W�UHJ,ก�@ 4) (Bonami; et al.  1997: 134-
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145) EHJA�<EU��z��JD<<�=<��X!���	�X� A"��<�W�XM��)!J��-HV<�+"����ก-<����Q�กEHJA�<          
EU��z��JD<Q,B����<�W�X)!J��)!�W�+L<�"!+HกH����<�W�X)!J��-�����+K"L<�W�U>!�����W�+<�ก 
(Ramasamy; et al.  2000: 45-66) 
  

 

 

 

 

 

 

 

 

 

 

W�UHJ,ก�@ 4 >���EHJA�<EU��z��JD<M�� PemoNPV *��NPกl�E�+L��ก����Q��*JJN<I�D-�YกAJ�< 
      >@@�"��n"�< (Transmission electron microscopy) ��กlO,M�� polyhedrin protein    
      subunits (SuOBs) JKHJ"��-HV< hexagonal ��M<��HJ,��O 22-23 <�E<-�AJ 
             *���� : ���>H��Q�ก Bonami, J. R.; et al.  (1997).  The polyhedra of the occluded  
baculoviruses of marine decapod crustacean: a unique structure, crystal organization, and 
proposed model.  Journal of Structural Biology.  (120): p. 139. 
 

Chaivisuthangkura >�,X<���<m (2008: 261-267) )��>+ก+�<EU��z��JD<M�� PemoNPV 
E�+<	�M���K��	���@กJ��,�DE< 25 �	���@>JกM��EHJA�<EU��z��JD<*�����<H��+ N (Satidkanitkul; 
et al.  2005: 79-84) ��*	�ก�J��ก>@@ degenerated primer Q�ก<�=<*	� PCR -U���B��	���@-@�
M��กJ��,�DE< 25 �	���@>Jก*�����<H��+ N )��n�n�DA-HV<��-�Y<-�M<��HJ,��O 74 XK"-@� >�,
L���	���@��-�Y<-�<�=L<ก�J��ก>@@ primer -U���<	�)HB��	���@��-�Y<-�*����@KJOIM��+�<EU��z��JD< 
E�+<	�-*X<DX homo-oligomeric tailing ��L��L<ก�J>+ก+�<XJ�=�<�= U@!"�+�<EU��z��JD<M�� 
PemoNPV *��>+ก)����X!��+�! 1,588 <D!X��E�)*�I HJ,ก�@��!+�"!<M�� open reading frames 
(ORF) X!��+�! 1,359  <D!X��E�)*�I >H�JB��)��กJ��,�DE< 452 A�! >�,��<=	�B<�กE�-�ก��Q�ก
ก�JX	�<!O 50.6 กDE����A�< >�,U@!"�<"�Q,��A	�>B<"�M�� N-linked glycosylation 5 A	�>B<"� 
(134NLT, 307NGT, 332NNT, 333NTT, 352NTS) >�, O-linked glycosylation 1 A	�>B<"�*�� 
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threonine �	���@ 450 (W�UHJ,ก�@ 5) A	�>B<"� glycosylation -B�"�<�=<"�Q,-HV<��-BA�*��*	�LB�
M<��M��EHJA�<EU��z��JD<M�� PemoNPV L<eJJ���AD��<=	�B<�กE�-�ก��HJ,��O 58 กDE����A�< 
(Satidkanitkul; et al.  2005: 79-84) A"��Q�ก*��X	�<!O)��Q�กก�J>H�JB�� (deduced molecular 
weight) >�,-����<	��	���@+�<EU��z��JD<M�� PemoNPV )H-HJ�+@-*�+@ก�@�	���@��-�Y<-�A"��m L<
��<M���K�U@!"�)�"��X!��-B���<�+"����<�+�	�X� ก�@�	���@��-�Y<-�L�mL<��<M���K� +ก-!�< ORF 
*��)�"*J�@B<��*�� (uncharacterized ORF) M��)!J�� PvSNPV M�� Penaeus vannamai BJ��ก���
M�! CP����X"�X!��-B���< (identity) 67% -����<	���!D-XJ�,BI��!+ blastn ���<�=<+�<EU��z��JD<M�� 
PemoNPV <�=QP�-HV<+�<LB�">�,-HV<+�<>JกM�� PemoNPV *��>+ก)��>�,��ก�J!D-XJ�,BIL<J,��@
��!!D*+�E�-�ก�� <�กQ�ก<�=Q�กก�J!D-XJ�,BIE�+ blastp, FASTA >�, psi-blast U@!"�EHJA�<    
EU��z��JD<M�� PemoNPV <�=)�"��X!��-B���<�+"����<�+�	�X� ก�@EHJA�<L�mL<��<M���K� >A"Q�ก
ก�J!D-XJ�,BI��!+ tblastn U@!"��	���@<D!X��E�)*�IA	�>B<"�*�� 353 ?P� 1135 CP��>H�JB��-HV< ORF 
*��)�"*J�@B<��*��M�� PvSNPV ��X!��-B���<ก�@�	���@กJ��,�DE<*�� 11 ?P� 296  M��EHJA�<       
EU��z��JD<M�� PemoNPV E�+��X"�X!��-B���< 49% >�,X"�X!��X���+ (similarity) 61% 
(W�UHJ,ก�@ 6) ���<�=<EHJA�<EU��z��JD<M�� PemoNPV QP�-HV<EHJA�<�<D�LB�" >�,Q�ก��<!DQ�+
<�=+��)��n�DAJ�X��@D><<*IEHJA�<EU��z��JD<CP��-����<	�+�<EU��z��JD<*�=�+�<��n�DAJ�X��@D><<*I
EHJA�<EU��z��JD< U@!"�)�"����J?*��Q,กJ,A��<ก�J>�����กM��J�X��@D><<*IEHJA�<)�� QP�)��>+ก
*	�-HV< 2 �"!< X�� �"!<*��-HV<JB��*�����<H��+ N (OB-N) AJ��	���@��-�Y<-�*�� 1 ?P� 759 M�� open 
reading frame >�,�"!<*��-HV<JB��*�����<H��+ C (OB-C) AJ��	���@��-�Y<-�*�� 760 ?P� 1359 M�� 
open reading frame  
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W�UHJ,ก�@ 5 �	���@-@�M��+�<EHJA�<EU��z��JD< ��X!��+�! 1,588  <D!X��E�)*�I HJ,ก�@��!+ 
      �"!<M�� open reading frame (ORF) X!��+�! 1,359  <D!X��E�)*�I >H�JB��)��กJ��,�DE<  
      452 A�!E�+��A	�>B<"�M�� N-linked glycosylation 5 A	�>B<"� (134NLT, 307NGT, 332NNT,  
      333NTT, 352NTS) (�KกNJ��=) >�, O-linked glycosylation 1 A	�>B<"�*�� threonine �	���@ 450  
      (!�ก��)               

*���� : Chaivisuthangkura, P.; et al.  (2008).  Molecular isolation and characterization  
of a novel occlusion body protein gene from Penaeus monodon nucleopolyhedrovirus.  
Virology.  (381): p. 264. 
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W�UHJ,ก�@ 6 >���ก�J!D-XJ�,BI  tblastn M��EHJA�<EU��z��JD<M�� PemoNPV -����<	�)H-HJ�+@ 
      -*�+@ก�@�	���@กJ��,�DE<A"��m L<��<M���K� U@!"���X!��-B���<�+"����<�+�	�X� ก�@ ORF *�� 
      )�"*J�@B<��*��M�� PvSNPV E�+��X"�X!��-B���< (identity) 49% >�,X"�X!��X���+  
      (similarity) 61% 

*���� : Chaivisuthangkura, P.; et al.  (2008).  Molecular isolation and characterization  
of a novel occlusion body protein gene from Penaeus monodon nucleopolyhedrovirus.  
Virology.  (381): p. 265. 
 
5. ก��)���(BC� PemoNPV ,�ก���ก������ 

PemoNPV -HV<)!J���<D�B<P��*��U@ก�JAD�-��=�L<ก���ก����	� -JD����J�+��<ก�JAD�-��=�XJ�=�
>JกL<HJ,-*N)A�B!�<E�+ Lightner >�, Redman L<H} X.N. 1981 B���Q�ก<�=<��J�+��<U@B��+
HJ,-*NL<*!�H-�-��+ ���-AJ-��+ >�FJDก� A,!�<��กก��� +�EJHA�<LA� -MA-���D-A�JI-J-<�+< 
E�+-�U�,-�-��+A,!�<��ก-��+�LA�U@J�+��<ก�JAD�-��=�L<ก���ก����	��+"��J�<>J�L<B��+HJ,-*N 
(Lightner. 1996: unpaged) CP��U@!"� PemoNPV AD�-��=�L< epithelial cell M��A�@ >�, midgut 
M��ก���ก����	� ��กlO,�	�X� Q,U@ occlusion bodies JKHJ"��*J�ก��M<��LB "Q	�<!<��กW�+L<
<D!-X��+�M��-C��I*��AD�-��=� (Lightner; & Redman.  1981: 299-302) CP��U@!"�ก���ก����	�*�กJ,+,
����J?AD�-��=�)��+ก-!�<J,+,)M" >�,J,+, nauplius >�,)�"U@ก�JAD�A"�n"�<��A!IU�B, E�+
�"!<��กU@ก�JAD�-��=�L<J,+, postlarvae ��กก!"� 80% (Ramasary; et al.  1995: 129-135) 
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L<MO,*��ก���J,+, juvenile >�,ก���EA-AY�!�+��QU@ก�JAD�-��=����� �"!<ก�J?"�+*��M��-��=� 
PemoNPV -HV<>@@ horizontal transmission CP��-กD�Q�กก�JกD<ก�<-��M���Kกก���*��AD�-��=�BJ��ก�J
H<-H���<Q�กก�JM�@?"�+X��!"�<"�Q,-กD�Q�ก�K�M��ก���U"�>�"U�<e�I*��AD�-��=� PemoNPV *	�LB�-กD�
ก�J>UJ"กJ,Q�+)HL<EJ�-U�,FSก (Fegan; et al.  1991: 205-217) ก���*��AD�-��=� PemoNPV ��QQ,
)�">�����ก�JAD�-��=��+"�����-Q<>A"-�����W�U>!�����*��-XJ�+���QQ,�"�-�JD�ก�JAD�-��=�>�,X!��
J�<>J�M��ก�Jก"�EJXM�� PemoNPV L<ก���LB���ก+D��MP=< CP��ก���*��AD�-��=�Q,กD<��B�J���� ��
��กlO,>XJ,>กJY< >�,��M<��-�Yกก!"�HกAD (Lightner.  1996: unpaged) E�+X!��J�<>J�M��EJX
X��!"�����-BA���Q�กก�JA�+M��-C��IA�@>�, midgut  epithelium ��n�*	�LB�J,@@ก�J*	���<M��
�!�+!,A"��m nD�HกAD >�,*	�LB���AJ�ก�JJ����!DAM��ก���ก����	�L<J,+, postlarvae ������กก!"� 
90% <�กQ�ก<�=X!��-���+�A"�ก�JAD�-��=�>@X*�-J�+ Vibrio spp. >�,EHJEAC�!Q,-UD����กMP=< 
(Natividad; et al.  1992: 139-160, Ramasamy; et al.  2000: 45-66)   

�	�BJ�@L<HJ,-*N)*+U@J�+��<ก�JAD�-��=� PemoNPV XJ�=�>JกL<H} U.N. 2534 E�+ 
Fegan >�,X<���<m (1991: 205-217) )��NPกl�U+�eD�W�U*��-กD�Q�ก-��=�)!J�� PemoNPV L<ก���
J,+, postlarvae >�,ก���ก����	�U"�>�"U�<e�I*��W�XLA�M��HJ,-*N)*+-HV<-!�� 1 H} U@ก�JAD�-��=�
L<)��-ก��@*�กJ,+,M��ก�J-QJD -AD@EA+ก-!�<J,+,)M" >�,J,+, nauplius E�+-JD��U@ก�JAD�-��=�
A�=�>A"�"!�*�� 3 M��J,+, protozoea �"!<��กU@ก�JAD�-��=�L<J,+, postlarvae >�,Q�กก�JNPกl�
+��U@!"�-����-��=+�ก���ก����	�L<�D��>!�����*��-B��,��ก���-������+���กMP=<ก�JAD�-��=� PemoNPV Q,
)�"��n�A"�ก�J-QJD -AD@EA CP��X��!"��D��>!�����*��-XJ�+�<�=<�"�n�A"�ก�Jก"�EJXM�� PemoNPV 
A"���L<H} U.N. 2535 J,@D� >�,<���กlOI (2535: 77-81) *	�ก�JNPกl�*��Q��U+�eD!D*+�ก���
ก����	�J,+, postlarvae *��AD�-��=� PemoNPV U@ก�JAD�-��=�J�<>J�*��A�@E�+)�"U@ก�JAD�-��=�*��
�!�+!,���<m >�,U@ก�JAD�-��=�J"!�ก�@EHJEAC�! Zoothamnium A��-H���ก M� >�,-B���ก L<H}
-��+!ก�< J,@D� QDJN�ก�D� >�,<�<*JDก� (2535: 8-13) )��*	�ก�JNPกl�U+�eD�W�U>�,U+�eDก	�-<D�
M��)!J�� PemoNPV L<-C��IA�@M��ก���ก����	��+"���,-��+� E�+ก�JAJ!Q*��Q��U+�eD!D*+�U@!"�
��-BA�ก�JA�+M��ก�����Q�กX!��-��+B�+M��-B���ก�+"��J�<>J�J"!�ก�@X!��-��+B�+�+"����ก
M��A�@CP��-กD�J"!�ก�@ก�JAD�-��=�>@X*�-J�+ -�"<-��+!ก�@ ���<� (2535: 124) *	�ก�JNPกl�ก�JAD�
-��=�)!J�� PemoNPV J"!�ก�@>@X*�-J�+L<ก���ก����	�*��-��=+�-HV<-!�� 8 ��H��BI Q�กก�JNPกl�U@
ก�JAD�-��=� PemoNPV J"!�ก�@>@X*�-J�+ E�+U@ก�JAD�-��=� PemoNPV *��A�@>�,A�@�"�<?P� 53% 
M��A�!�+"��*��)��*	�ก�J*���� A"���L<H} U.N. 2548 ��<*<� (2548: 464-469) *	�ก�JNPกl�ก�J
AD�-��=� PemoNPV L<ก���ก����	�J,+, post larvae Q�กF�JI�-U�,FSกL<Q��B!��WK-กYA E�+L��!De� 
wet-mount +�����!+������)X*IกJ�< Q�กก�JNPกl�U@ก�JAD�-��=� PemoNPV ��กL<J,+, PL11-
15  ?P� 82.71% M��A�!�+"��*��)��*	�ก�J*���� >�,U@!"�X!��+�!-����+M��ก���ก����	�L<J,+,<�=
A�	�ก!"�ก���HกAD�+"�����-Q< E�+��-BA�ก�JAD�-��=�-กD�Q�กก�JH<-H���<-��=�M��)M"��Q�ก>�"U�<e�I*��
AD�-��=� PemoNPV A"���L<H} U.N. 2550 !JD<e� >�,X<���<m (2550: 564-573) )��NPกl�ก�JAD�
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-��=� PemoNPV >�, PmDNV L<ก���ก����	�*����M<��>AกA"��ก�< Q�กก�JNPกl�U@!"�HJD��Oก�J
AD�-��=� PemoNPV ����-����ก�������+���กMP=< >�,U@ก�JAD�-��=�J"!�ก�<M�� PemoNPV >�, 
PmDNV ��กL<ก���M<��-�Yก CP��)!J��*�=�����<D�<�=��n�A"�ก�J-QJD -AD@EAM��ก���*	�LB�-กD�EJX
>XJ,>กJY< >�,L<H} U.N. 2551 ����WJOI >�,X<���<m (2551: 423-429) )��NPกl�n�M��ก�JAD�
-��=� PemoNPV L<�Kกก���ก����	�A"�ก�J-QJD -AD@EA ��AJ�ก�JJ����!DA>�,-H�JI-CY<AIก���*����M<��
-�YกL<ก�J-��=+�ก���ก����	� E�+<	�ก���ก����	�J,+, PL15 *��HกAD ��-��=+�-HJ�+@-*�+@ก�@ก���ก����	�
J,+, PL15 *��AD�-��=� PemoNPV 15% -HV<-!�� 120 !�< Q�กก�JNPกl�U@!"�ก���ก����	�J,+, PL15 
*��AD�-��=� PemoNPV ��n�n�DA>�,��AJ�ก�JJ��A�+A�	�ก!"�ก���HกAD >�,��HJD��Oก���>XJ,>กJY<
��กก!"�ก���HกAD >��!"�Q,)�"��X!��>AกA"��ก�<*���?DADกYA��  

HJ,-*N)*+HJ,�@HS B�HJ,�D*eDW�Uก�J-U�,-��=+�ก���ก����	���A�=�>A"H} U.N. 2540 -HV<
A�<�� E�+U@!"�ก���ก����	�-AD@EA���M<��M��ก���*��Q�@M�+B<��F�JI�Q,��ก���M<��-�YกBJ��ก���>XJ,
>กJY< (W�UHJ,ก�@ 7) ��<=	�B<�ก 3- 5 กJ�� -HV<Q	�<!<��ก -����<	�ก���M<��-�Yก-B�"�<�=<)HNPกl�
*��Q��U+�eD!D*+�M��-<�=�-+���U@!"���)!J�� PemoNPV >�, PmDNV -HV<Q	�<!<��ก�+K"W�+L<A�@     
(��� �D=���!JJO; >�,UJ-�DN Q�<*JIJ���กK�.  2549: 21-27) A"���)����ก�JNPกl�X!�����U�<eIM��
-��=�)!J�� PemoNPV >�, PmDNV *����n�A"�ก�J-QJD -AD@EAM��ก���ก����	� E�+U@!"�ก���*��AD�-��=� 
PemoNPV Q,��n�A"�ก�J-QJD -AD@EAM��ก���<��+ก!"�ก���*��AD�-��=� PmDNV >�,Q�กก�JNPกl�
U@!"�M<��M��ก���ก����	�*��AD�-��=� PemoNPV >�,ก���HกADQ,��M<��Lก��-X�+�ก�<MO,*	�ก�J
-U�,-��=+� CP��n�กJ,*@M��ก�JAD�-��=� PemoNPV *����n�A"�ก�J-QJD EAM��ก���ก����	�Q,-BY<)��
�+"�����-Q<L<�"!����*��+M��ก�J-U�,-��=+�ก"�<ก�JQ�@M�+Q,��M<��-�Yกก!"�ก���HกAD�+"����
<�+�	�X�  (W�UHJ,ก�@ 8) (Flegel; et al.  2004: 55-68) CP��?��)!J��*�=�����<D���HJD��O��กQ,
�"�n�*	�LB�ก���EA���-<����Q�กก�J�K�CP���B�J ก�J+"�+ >�,ก�J�,����B�J)�"-HV<HกAD Q,*	�LB�
�Kกก���*��H�"�+����AJ�J��A�	�>�,��HJD��Oก���>XJ,��กก!"�HกAD *	�LB�n�n�DAA�	�ก!"�-H��B��+>�,
J,+,-!��-��=+�<�<-UD��MP=<-HV<ก�J-UD��A�<*�<L<ก�Jn�DALB��K�A��)H��!+ (��� �D=���!JJO.  2543: 
14) ก�J>ก�HS B�M��-กlAJกJBJ��nK�HJ,ก�@ก�J-��=+�ก���ก����	�M��HJ,-*N)*+Q,*	�ก�JX��-���ก
�Kกก���J,+, postlarvae E�+-�U�,ก�JAJ!QB�-��=�)!J�� PemoNPV L<�Kกก���ก"�<*��A���D<LQC�=��Kก
ก��� CP��?��*	�ก�J��"��Kกก���J,+, postlarvae )HAJ!QE�+<�ก!D��ก�JL<B���H�D@�ADก�J>��!)�"U@BJ��
U@ PemoNPV )�"-กD< 20% ?��!"��Kกก�����X�OW�U�� -B��,��*��Q,<	�)H-U�,-��=+�)��A"�)H 
(Flegel.  2001: 48-63)  
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W�UHJ,ก�@ 7 >�����กlO,M��ก���ก����	�*��-กD���ก�J>XJ,>กJY<*	�LB���M<��*��>AกA"��ก�< 
 

 *���� : ก�./0�1/�234�ก
��ก
�����.  (2547). (��<)�<I) 
 
 
 

 

 

 

 

 

W�UHJ,ก�@ 8 กJ�FJKH>*"�>���X"�-����+X!��+�!M��ก���ก����	�*��AD�-��=� PemoNPV >�,  
      PmDNV -����-HJ�+@-*�+@ก�@ก���HกAD Q,-BY<)��!"�ก���ก����	�*��AD�-��=� PemoNPV ��X"�-����+ 
      X!��+�!��กก!"�ก���ก����	�*��AD�-��=� PmDNV >A"กY��X!��+�!<��+ก!"�ก���HกAD�+"���� 
      <�+�	�X� *���?DAD 

*���� : Flegel, T. W.; et al.  (2004).  Presence of multiple viruses in non-diseased,  
cultivated shrimp at harvest.  Aquaculture.  (240): p. 60. 

  PmDNV PemoNPV 
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6. ก��)��������E��ก��)���(BC� PemoNPV 

 6.1 ก��)����(BC�*������ wet-mount   
      -HV<!De�*���"�+*��L��AJ!Qก�JAD�-��=� PemoNPV E�+L��!De� wet-mount <	�-<�=�-+���A�@
BJ���K�M��ก�����@�=@<�)��I>�,B+���J�,��+����)X*IกJ�< 0.05% Q,U@ occlusion bodies ��
��กlO,-HV<-�Y�ก��M<��LB "AD���-M�+!M������)X*IกJ�<-����<	�)H�"���K��!+ก����Q��*JJN<I 
(W�UHJ,ก�@ 9) (Lightner. 1996: unpaged, Flegel; et al.  2006: 1-33) 
     
 
 
 
 
 
 
 
 
 
 
 
W�UHJ,ก�@ 9 ��กlO, occlusion bodies M<��LB "W�+L<<D!-X��+�+���AD���-M�+!M�����)X*I- 
      กJ�< �"!<B+�)M��<*������กlO,X���+ occlusion bodies Q,)�"AD�������)X*IกJ�< 

*���� : Flegel, T. W.  (2006).  Detection of major penaeid shrimp viruses in Asia, a  
historical perspective with emphasis on Thailand.  Aquaculture.  (258): p. 3. 
 
 6.2 ก��)����(BC����;��������� 

           Q�กก�JNPกl�ก���ก����	�*��AD�-��=� PemoNPV E�+<	�-<�=�-+����"!<A�@ก�����AJ!Q
E�+!De�U+�eD!D*+� +�������!+ hematoxylin >�, eosin L<J,+,>JกQ,-BY<<D!-X��+�AD���>��M�� 
eosin �"!<-��<L+EXJ��AD< (chromatin) Q,?Kก��<)HAD��"!<M��-+���B���<D!-X��+�CP��Q,AD���<=	�-�D<
M�� hematoxylin -����-M���K"J,+,���*��+Q,-BY< occlusion bodies AD���>��Q	�<!<��กW�+L<
<D!-X��+� (W�UHJ,ก�@ 10) Q<-C��I��M<��LB ">�,Q,>Aก��ก occlusion bodies Q,B���
��ก)H+�� lumen M��A�@ B���Q�ก<�=Q,-M���K"J,@@�	�)��>�,M�@?"�+��ก��H<ก�@��QQ�J,ก��� (Flegel; 
et al.  2006: 1-33)   
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W�UHJ,ก�@ 10 >�����กlO,M�� hepatopancreatic tubule epithelial cells M��ก���ก����	�*��AD� 
       -��=� PemoNPV Q,-BY<!"�L<J,+,>JกM��ก�JAD�-��=�<D!-X��+�Q,AD��� eosin �"!<EXJ��AD<Q, 
       ?Kก��<)HAD�ก�@-+���B���<D!-X��+�M��-C��I Q,AD��� hematoxylin �"!<L<J,+,���*��+M��ก�J 
       AD�-��=�Q,-BY< occlusion bodies JKHJ"��*J�ก��M<��LB "���><"<W�+L<<D!-X��+�AD���     
       eosin  
 *���� : Timothy Flegel.  (2006).  Detection of major penaeid shrimp viruses in Asia, a  
historical perspective with emphasis on Thailand.   Aquaculture.  (258): p. 4. 
 

 6.3 ก��)����(BC�*��,(�ก����������!�I����Jก)���
��
K��LK��  
      ก�JAJ!Q-��=�E�+ก�JL��ก����Q��*JJN<I�D-�YกAJ�<>@@�"��n"�<-HV<!De�*���"!+L<
ก�J+�<+�<n�ก�JAJ!Qก�JAD�-��=�J"!�ก�@!De����<m E�+Q,L��!De� negative stain L<ก�J-AJ�+�A�!�+"��
-<�=�-+���A�@M��ก���ก����	�*��AD�-��=� PemoNPV Q,U@��กlO,M���<�W�X)!J���� envelope JKHJ"��
*"�<+�!��Q	�<!<B��+�<�W�X�+K"W�+L<>�,W�+<�ก occlusion bodies L<<D!-X��+�M��-C��I*��
AD�-��=� (Lightner. 1996: unpaged) 
 
 6.4 ก��)����(BC�*������ nucleic acid-based detection 
      Poulos >�,X<���<m (1994: 187-194) U��<�ก�JAJ!QE�+!De� in situ 
hybridization E�+��ก>@@ probe *��L��AJ!Q��@-<�=�-+���M��ก���ก����	�*��AD�-��=� PemoNPV E�+*	�
ก�JX��-���กEX�<Q�ก genomic DNA library M�� PemoNPV *��>+ก)��Q�กก���*��AD�-��=� ��AD�
���ก��!+ digoxigenin (DIG) >�,*	� in situ hybridization U@!"�����J?AJ!Q��@-<�=�-+���A�@>�, 
mid gut M��ก���*��AD�-��=� PemoNPV )��>�,)�"-กD�H�DกDJD+�M���ก�@-<�=�-+���ก���*��AD�-��=� PvSNPV *��
ก"�EJXL<ก���M�! Penaeus vannamai 
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     Chang >�,X<���<m (1993: 116-120) )��<	�A�@ก���ก����	�J,+, postlarvae ��>+ก-��=�  
PemoNPV LB�@JD��*eD���!+ caesium chloride gradients -U���<	�)HL��L<ก�J�ก��-HV<��-�Y<-�
A�<>@@M�� PemoNPV >�,��ก>@@ primer Q�ก conserved sequences M�� insect 
baculovirus polyhedrin genes  Q�ก<�=<��*	� PCR CP��Q,LB�n�n�DA PCR M<��HJ,��O 600 XK"
-@� >��!)��*	�ก�JUD�KQ<In�n�DA PCR *��-กD�MP=<E�+-*X<DX dot-blot hybridization <	�n�n�DA PCR 
*��)����L��-HV< probe AD����ก��!+ digoxigenin (DIG)-11-dUTP L��L<ก�JAJ!Q��@��-�Y<-�M�� 
PemoNPV ��!+ chemiluminescence >���n�L< X-ray film 
  Lu >�,X<���<m (1993: 551-559) ��<!DQ�+*��)��X"�<M���X���+��<M�� Chang >�,X<
���<m (1993: 116-120) >AกA"��ก�<E�+L�� primer *����ก>@@Q�ก conserved sequences 
polyhedrin genes M�� Autographa californica multicapsid nucleopolyhedrovirus (AcMNPV) 
CP��Q,LB�n�n�DA PCR M<�� 674 XK"-@� >��!<	���L��-HV< probe AD����ก��!+ digoxigenin (DIG)-
11-dUTP AJ!Q��@E�+-*X<DX dot-blot hybridization -�"<-��+!ก�<  
  Hsu >�,X<���<m (2000: 93-99) )��U��<�!De�!D<DQ��+ PemoNPV ��!+!De� PCR >�, 
ELISA E�+<	�ก���ก����	�J,+, postlarvae *��AD�-��=� PemoNPV ��>+กLB�@JD��*eD���!+ sucrose 
gradients centrifugation -U���<	�)HL��L<ก�J�ก��-HV<��-�Y<-�A�<>@@L<ก�J*	� PCR E�+ primer 
��ก>@@Q�ก conserved sequences M�� polyhedrin genes M�� AcMNPV  >�, Lymantria 
dispar multicapsid nucleopolyhedrovirus (LdMNPV) CP��Q,LB�n�n�DA PCR M<�� 714 XK"-@� 
>�,-����<	�n�n�DA PCR M<�� 714 XK"-@�)HB��	���@��-�Y<-�>�,-HJ�+@-*�+@ก�@�	���@��-�Y<-�M��
�D=< PCR *��)��ก�J-UD��n�n�DAM�� AcMNPV Q�ก primer XK"-��+!ก�<CP��Q,LB�n�n�DA PCR M<�� 
621 XK"-@� U@!"���X!��>AกA"���+"����ก QP�)��*	�ก�J<	��	���@��-�Y<-�M��n�n�DA PCR M<�� 
714 XK"-@�*��)��M���A�<����ก>@@ primer XK"*�� 2 CP��Q,LB�n�n�DA PCR M<�� 511 XK"-@� >�,)�"-กD�
ก�J*	�H�DกDJD+�ก�@��-�Y<-�M�� AcMNPV, WSSV >�,-<�=�-+���M��A�@ก���ก����	�*��HกAD-����<	�)H*	� 
PCR -�"<-��+!ก�< >�,��<!DQ�+<�=+��)��<	�A�!�+"��ก���ก����	�J,+, postlarvae *��AD�-��=� PemoNPV 
��>+ก��!+ sucrose gradients centrifugation ��L��-HV<>�<AD-Q<<	�)HH�KกWK�DX���ก�<L<กJ,A"�+
-U���LB�n�DAEU��EX�<��>�<AD@��� E�+<	�EU��EX�<��>�<AD@���*��n�DA)����L��L<ก�JAJ!Q��@
ก���ก����	�*��AD�-��=� PemoNPV ��!+!De� competitive ELISA  

       �+"��)JกYA��ก�JAJ!Q!D<DQ��+ PemoNPV E�+L�� primer *����ก>@@Q�ก conserved 
sequences M�� insect baculovirus polyhedrin genes Q�ก*�=������<!DQ�+M���A�< (Chang; et al.  
1993: 116-120, Lu; et al.  1993: 551-559, Hsu; et al. 2000: 93-99) U@!"�)�"����J?AJ!Q��@ 
PemoNPV *��U@J�+��<ก�JAD�-��=�L<HJ,-*NA"��m )�� <�กQ�กก���ก����	�*��AD�-��=�L<HJ,-*NLA�
B!�< (Flegel; et al.  2006: 1-33) CP��-BA�n���Q��Q�ก conserved sequences M�� insect 
baculovirus polyhedrin genes >AกA"��ก�@ polyhedrin gene M�� PemoNPV �+"����ก 
(Chaivisuthangkura; et al.  2008: 261-267)  
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                  Belcher >�, Young (1998: 21-29) )��U��<�ก�JAJ!Q!D<DQ��+ PemoNPV LB���
X!��)!��ก+D��MP=<��!+!De� nested PCR E�+ primer ��ก>@@Q�ก�D=<�"!< DNA M�� PemoNPV *��
)��Q�กก�J�ก��>+ก-��=� PemoNPV Q�กก���ก����	�*��AD�-��=�L<J,+, postlarvae CP��-����<	�)H*	� 
PCR Q,LB�n�n�DAM�� outer primer M<�� 533 XK"-@� >�, inner primer M<�� 361 XK"-@� Q�ก 
primer 2 XK" A���	���@���<�=   

                 Outer primer  MBV1.4F 5'-CGA-TTC-CAT-ATC-GGC-CGA-ATA-3' 
                                    MBV1.4R 5'-TTG-GCA-TGC-ACT-CCC-TGA-GAT-3' 
                  Inner primer  MBV1.4NF 5'-TCC-AAT-CGC-GTC-TGC-GAT-ACT-3' 

     MBV1.4NR 5'-CGC-TAA-TGG-GGC-ACA-AGT-CTC-3' 
 
E�+U@!"�ก�JU��<�!De� nested PCR XJ�=�<�=����J?*��Q,AJ!Q��@ก���ก����	�*��AD�-��=� PemoNPV *��
U@ก�JAD�-��=�L<HJ,-*N���-AJ-��+ HJ,-*N)A�B!�< >�,HJ,-*N)*+)�� (Flegel; et al.  2006: 1-
33) 
          Surachetpong >�,X<���<m (2005: 69-75) )��U��<�!De� PCR ��L��L<ก�JAJ!Q��@ 
PemoNPV E�+��ก>@@ primer Q�ก PemoNPV genomic sequence Q�ก��<!DQ�+M�� Mari >�,
X<���<m (1993: 207-215) )�� primer 261F >�, 261R CP��Q,LB�n�n�DA PCR M<�� 261 XK"-@� 
U@!"�����J?AJ!Q��@A�!�+"��ก���ก����	�*��AD�-��=� PemoNPV )��Q�กHJ,-*N)A�B!�< HJ,-*N
��-�-C�+ HJ,-*NFG�DHHG<�I J��z�!�+HJ,-*N�BJ���-�JDก� >�,HJ,-*N)*+ >�,)�"U@H�DกDJD+�
M���ก�@A�!�+"��ก���*��U@ก�JAD�-��=�Q�ก)!J���<D����<m 

       Chaivisuthangkura >�,X<���<m (2009: 188-193) )��U��<�!De� loop-mediated 
isothermal amplification L<ก�JAJ!Q-��=� PemoNPV E�+��ก>@@ primer 6 A�! *��Q	�-U�,A"�+�<      
EU��z��JD<M�� PemoNPV (GenBank accession no. EU251062) E�+����OBWK�D-B��,��L<ก�J
-UD��n�n�DA*�� 63 ��N�-C�-C�+� -HV<-!�� 60 <�*� ��X!��)!L<ก�JAJ!Q��@HJ,��O 50 viral 
copies ng-1 genomic DNA (��X"�-*"�ก�@ 150 viral copies per reaction) >�,����J?AJ!Q��@��
-�Y<-�M��ก���*��AD�-��=� PemoNPV A�	����*��HJ,��O 0.7 -F�EAกJ�� CP����X"�<��+ก!"�!De� nested 
PCR M�� Belcher >�, Young (1998: 21-29) CP��AJ!Q��@)��A�	����*�� 70 -F�EAกJ�� <�กQ�ก<�=
U@!"�!De� LAMP *��AJ!Q��@-��=� PemoNPV )�"-กD�H�DกDJD+�M���ก�@-��=�)!J�����<m *��U@ก�J
J�+��<*��AD�-��=�L<ก��� )��>ก" WSSV, TSV, PmDNV, PstDNV >�, YHV 

        Yan >�,X<���<m (2009: 126r132) )��U��<�!De� real-time PCR L<ก�JAJ!Q-��=� 
PemoNPV E�+��ก>@@ primer >�, TaqMan probe Q�ก PemoNPV genomic sequence 
(GenBank accession no. AY494591) U@!"�����J?AJ!Q��@A�!�+"��-<�=�-+���A�@>�,�K�M��ก���
ก����	�*��AD�-��=� PemoNPV L<HJ,-*N)*+ >�,�D<E�<�-C�+ E�+LB�n�n�DA 135 XK"-@� CP������J?
AJ!Q��@��-�Y<-�M��ก���*��AD�-��=� PemoNPV A�	����*��HJ,��O 1 copy CP��-����<	�)H-HJ�+@-*�+@
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ก�@!De� PCR M�� Surachetpong >�,X<���<m (2005: 69-75) U@!"���X"�<��+ก!"� CP������J?
AJ!Q��@��-�Y<-�M��ก���*��AD�-��=� PemoNPV A�	����*��HJ,��O 100 copies M�� PemoNPV DNA 
>�,!De� nested PCR M�� Belcher >�, Young (1998: 21-29) A�	����*��HJ,��O 8 copies M�� 
PemoNPV DNA <�กQ�ก<�=U@!"�-����<	�)HAJ!Q��@)!J���<D����<m *��ก"�EJXL<ก���กY)�"-กD�
H�DกDJD+�M��� )��>ก" WSSV, PmDNV >�, PstDNV 

 
   6.5 ก��)����(BC� PemoNPV *����+��+��������OP��+���ก�� 

          Satidkanitkul >�,X<���<m (2005: 79-84) )��n�DAEU��EX�<��>�<AD@���A"�
EHJA�<EU��z��JD<M��-��=� PemoNPV E�+>+กEU��z��JD<Q�กA�@M��ก���ก����	�*��AD�-��=� PemoNPV 
L<eJJ���AD��!+!De� density gradient ultracentrifuge >�,*	�ก�J+�<+�<��!+ก����Q��*JJN<I
�D-�YกAJ�<>@@�"��n"�<EHJA�<EU��z��JD<*��>+ก��!+ SDS-PAGE )��>?@EHJA�<EU��z��JD<M<�� 
58 กDE����A�< Q�ก<�=<<	�)HB��	���@กJ��,�DE< 25 �	���@>JกM��EHJA�<EU��z��JD<*�����<H��+ 
N Q�ก<�=<���-XJ�,BI-UH)*�IHJ,ก�@��!+กJ��,�DE< 25 A�!>Jก<�=< -U���<	�)HL��-HV<>�<AD-Q<*��L��
L<ก�J���กJ,A��<B<K-U���n�DAEU��EX�<��>�<AD@��� CP��EU��EX�<��>�<AD@���*��n�DA)������J?
AJ!Q��@-��=� PemoNPV ��!+!De� dot blotting, Western blotting >�,AJ!Q-<�=�-+���E�+!De� 
immunohistochemistry )�� 
      Boonsanongchoking >�,X<���<m (2006: 371-376) )��n�DAE�E<EX�<��
>�<AD@���A"�EHJA�<EU��z��JD<M��-��=� PemoNPV E�+>+กEHJA�<EU��z��JD<Q�กA�@M��ก���ก����	�
*��AD�-��=� PemoNPV L<eJJ���AD��!+!De� density gradient ultracentrifuge >�,*	�ก�J+�<+�<��!+
ก����Q��*JJN<I�D-�YกAJ�<>@@�"��n"�< >�, SDS-PAGE Q�ก<�=<<	�EHJA�<EU��z��JD< *��>+ก)��)H
���กJ,A��<B<K-U���n�DAE�E<EX�<��>�<AD@��� B���Q�กB���J!�-C��I����M��B<K*��?KกกJ,A��<ก�@ 
P3X myeloma cell >�,X��-���ก>�<AD@���*��Q	�-U�,A"�EHJA�<EU��z��JD<M��-��=� PemoNPV 
U@!"�E�E<EX�<��>�<AD@���*��n�DA)������J?L��L<ก�JAJ!Q��@-��=� PemoNPV ��!+!De� dot 
blotting, Western blotting >�,AJ!Q��@-<�=�-+���E�+!De� immunohistochemistry >�,)�"��ก�J
-กD�HdDกDJD+�M���ก�@ก���*��)�"AD�-��=�BJ��ก���*��AD�-��=�)!J���<D����<  
 

7. ก��L��)*�*�*+����
��)����� (Monoclonal antibodies) 
 E�E<EX�<��>�<AD@��� X�� >�<AD@���*���J�����Q�กก��"�-C��IU�����CP����A�<ก	�-<D���
Q�ก @�--C��I-C��I-��+! QP�*	�LB�*�กE�-�ก��M��>�<AD@���-B�"�<�=��X�O��@�AD-B���<ก�<*�กHJ,ก�J
*�=�L<���<X!��Q	�-U�,A"��DUDE*HM��>�<AD-Q< >�,L<���<�<D�M����+��=< (light chain) >�,��+
+�! (heavy chain) M���D��KE<Eก�@K�D< (immunoglobulin) CP��-HV<A�!ก	�B<�X�O��@�AD*��
��!W�UM��>�<AD@����<D�<�=< -<����Q�ก>�<AD-Q<>A"�,�<D���ก���DUDE*HQ	�<!<��ก QP�����J?��ก
<	�กJ,A��<ก�JA�@�<��E�+EX�<A"��mM��@�--C��IQ	�<!<��ก*��AJ!QQ�@>A"�,�DUDE*H -HV<n�LB���
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ก�J�J���>�<AD@���B��+�<D�H,H<�+K"L<C�J�� >�<AD@���>A"�,�<D�Q,Q	�-U�,A"�>A"�,�DUDE*HJ!
��+K"��!+ก�<-J�+ก!"�EU��EX�<��>�<AD@��� CP������J?*	�B<��*��A"��m ก�< -�"< Q�@ก�@>�<AD-Q<
BJ��J,@@X��U��-�<AIL<ก�J���+>�<AD-Q< CP��-HV<HJ,E+�<IA"�A�!M���D������!DA*������J?��ก<	�
ก�JA�@�<��L<JKH>@@A"��m -U���H���ก�<��<AJ�+Q�ก�D��>H�กH���BJ��-��=�EJXA"��m >A"X!��
B��กB��+M��>�<AD@���L<C�J��*	�LB�>�<AD@���*��)����X!��Q	�-U�,*��A�	�>�,��Q)H*	�H�DกDJD+�
M���ก��"� (cross reaction) ก�@>�<AD-Q<���< CP���"�n�LB�ก�JL��HJ,E+�<IQ�กEU��EX�<��>�<AD@���
<�=<��)�"��ก-*"�*��X!J ���<�=<ก�JL��E�E<EX�<��>�<AD@���*���J���Q�ก 1 EX�<M��@�--C��I*����
X!��Q	�-U�,A"��DUDE*H-��+!Q,����J?>ก�)MHS B����ก�"�!)�� ()UN�� �D*eDกJก��.  2548: 90-95) 
 ก�Jn�DAE�E<EX�<��>�<AD@��� XD�X�<L<�"!�ก���H} X.N. 1975 (Köhler; & Milstein.  
1976: 511-519) E�+ก�J<	�@�--C��I*��?KกกJ,A��<��!+>�<AD-Q<*��A���ก�JB���J!�ก�@-C��I�,-JY�
M��U�����-C��IBJ��)��DE���-C��I (myeloma cell) Q�กX�O��@�ADM��-C��I*�=�����<D�X�� @�-
-C��I����J?n�DA>�<AD@���)��>A")�"����J?����!DA)��+�!<�<QP�����+�*��Q	�ก�� MO,*��)��DE���
-C��IQ,)�"����J?n�DA>�<AD@���)��>A"����J?>@"�A�!-AD@EA)�"��M��Q	�ก��LB�X�O��@�AD-HV<��A, 
���<�=<-����<	�-C��I*�=�����<D���B���J!�ก�< *	�LB�)��-C��I�Kกn��BJ��)z@JDE��� (hybridoma) *��
����J?�J���>�<AD@���)��-HV<Q	�<!<��ก >�,>@"�A�!-QJD -AD@EA)��)�"��*���D=<���CP��-HV<X�O��@�AD
M��-C��I�,-JY� ()UN�� �D*eDกJก��.  2548: 90-95) 
 ก�JB���J!�)��DE���-C��Iก�@@�--C��IQ�ก��A!I*��H�KกWK�DX���ก�<��!+>�<AD-Q<*��A���ก�J
LB��J���>�<AD@�������J?*	�)��E�+ก�JL��U��D-�*D��<)ก�X�� L<*��HdD@�AD<�=<)�"����J?B���
J!�-C��I-U���n�DA)z@JDE���)��*�=�B�� QP���*�=�-C��I*��B���J!�ก�<-��>�,)�"B���J!�ก�< >�,��
)z@JDE���*��)�"A���ก�JH,H<�+K"-HV<Q	�<!<��ก ���<�=<QP�A���B�W�!,*��-���กLB�-�U�,)z@JDE���
-*"�<�=<����J?����!DAJ��>�,-QJD -AD@EA)�� !De�*��L��*��!)H )��>ก" ก�JL��)��DE���-C��I*����X!��
@กUJ"��L<ก�J���-XJ�,BI-�<)C�I*��-ก��+!ก�@ก�J���-XJ�,BI<D!X��E�)*�IL<!D?� salvage CP��*	�LB�)�"
����J?-QJD L<��B�J-��=+�-C��I*��-�JD���!+ hypoxanthine, aminopterin >�, thymidine (HAT 
medium) -����<	�-C��In��*��)����-��=+�L< HAT medium <�= )��DE���-C��I*��)�"B���J!�ก�<BJ��
B���J!�ก�<-��Q,)�"����J?����!DAJ��)�� >A")z@JDE���*��B���J!�J,B!"��)��DE���-C��Iก�@@�-
-C��I-*"�<�=<*������J?����!DAJ�� -UJ�,)��-�<)C�IL<!D?� salvage Q�ก@�--C��I �"!<@�--C��I*��)�"
B���J!�ก�<BJ��B���J!�ก�<-��Q,����!DAJ��-U�+�J,+,-!����=<m >�,A�+)H-��L<*����� ()UN�� 
�D*eDกJก��.  2548: 90-95)  
 ก�Jn�DA)z@JDE���<�=<��กQ,L��)��DE���-C��I*����X!��@กUJ"�� 2 HJ,ก�J��!+ก�<X�� ��
X!��@กUJ"��L<ก�J���-XJ�,BI-�<)C�I hypoxanthine-guanine phosphoribosyltransferase 

(HGPRT-) >�,)�"����J?�J����D��KE<Eก�@K�D< (Ig-) )�� -U���LB�><"LQ!"�ก�J�J���>�<AD@���Q�ก
)z@JDE���<�=<-HV<ก�J?��JB��ก�J�J�����Q�ก+�<M��-C��I���� >�,)��DE���-C��I-U�+�>A"*	�LB�
-C��I����J?-QJD )��)�"��*���D=<���-*"�<�=< -����)��)z@JDE���*���J���>�<AD@���>��!A�����ก�JX��-���ก
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)z@JDE���*���J���>�<AD@���*��Q	�-U�,A"�>�<AD-Q<*��A���ก�J -<����Q�ก��)z@JDE���@��-C��I-*"�<�=<
*��n�DA>�<AD@���*��Q	�-U�,A"�>�<AD-Q<*��LB�>ก"��A!I*���� !De�*��L��X��-���กE�+*��!)H )��>ก" ELISA 
>�,ก�J*���@*��!D*+�WK�DX���ก�<JKH>@@A"�� m -�"< dot blotting, Western blotting, 
immunohistochemistry >�,���< m A��X!��-B��,�� -����X��-���ก)z@JDE���*���J���>�<AD@���*��
Q	�-U�,A"�>�<AD-Q<*��A���ก�J)��>��!A���*	�ก�JEX�<C=	� (reclone) -U���LB�><"LQ!"�)z@JDE���<�=<
��A�<ก	� -<D���Q�ก)z@JDE���-C��I-��+!QJD�m  >�,M+�+-UD ��Q	�<!<-U���n�DAE�E<
EX�<��>�<AD@���LB�)��HJD��OA��*��A���ก�JA"�)H ()UN�� �D*eDกJก��. 2548: 90-95) 
 HJ,E+�<IM��E�E<EX�<��>�<AD@���)��L��-HV<-XJ�������L<���<ก�J!DQ�+ -<����Q�กE�E<
EX�<<��>�<AD@�����HJ,ก�@��!+>�<AD@����<D�-��+!��X!��Q	�-U�,A"��DUDE*H-U�+� 1 A	�>B<"�
@<>�<AD-Q<QP���X!��Q	�-U�,�K� <�ก!D*+�N��AJI)��<	�E�E<EX�<��>�<AD@�����L��L<ก�JUD�KQ<I
*J�@ !��HJD��O BJ��AJ!QB�A	�>B<"�M��E�-�ก�� -C��I BJ��Q��D<*J�+IA"��m )���+"����
HJ,�D*eDW�U >�,+��<	�E�E<EX�<��>�<AD@�����HJ,+�กAIL��L<*�����<ก�J>U*+Iก�JAJ!Q
!D<DQ��+EJX>�,ก�J@	�@��EJX CP��L<HSQQ�@�<Q,U@ก�JL��E�E<EX�<��>�<AD@���L<ก�J!D<DQ��+ก�J
A�=�XJJWI EJXQ�กQ��D<*J�+IA"��m !��HJD��O+�L<-���� AJ!QX!��-M��ก�<)��M��-<�=�-+��� >�,AJ!Q
>�<AD-Q<M��-C��I�,-JY�@���<D� ()UN�� �D*eDกJก��.  2548: 90-95)    
   Q�กX!��JK�-ก��+!ก�@+�<EU��z��JD<M�� PemoNPV ก�JEX�<>�,ก�J>�����ก-U���n�DA            
J�X��@D><<*IEHJA�<EU��z��JD<M�� PemoNPV <"�Q,-HV<>�<AD-Q<*����L<ก�Jn�DAEU��EX�<��
>�<AD@��� >�,U��<�-HV<E�E<EX�<��>�<AD@���A"�)H -<����Q�กEHJA�<EU��z��JD<-HV<EHJA�<*��
n�DA��ก��-HV<Q	�<!<��กQP�-HV<-H��B��+*�� -B��,��L<ก�JL��AJ!Q!D<DQ��+ก���*��AD�-��=� 
PemoNPV E�+L��>�<AD@��� <�กQ�ก<�=ก�JL��J�X��@D><<*IEHJA�<EU��z��JD<����J?n�DAEHJA�<
)��A��A���ก�JE�+)�"Q	�-HV<A���>+ก-��=�)!J��Q�กก���*��AD�-��=�A��eJJ���AD ��<!DQ�+<�=QP�<	�        
J�X��@D><<*IEHJA�<EU��z��JD<�"!<*��-HV<JB��*�����<H��+ N (OB-N) >�,�"!<*��-HV<JB��*��     
���<H��+ C (OB-C) M�� PemoNPV ��L��-HV<>�<AD-Q<-U���n�DAE�E<EX�<��>�<AD@��� 
(Chaivisuthangkura;  et al.  2008: 261-267) CP���"!+LB�E�E<EX�<��>�<AD@���*��n�DA����
X!��Q	�-U�,A"��"!<A"��m M��EHJA�<EU��z��JD<-UD����ก+D��MP=< >�,-UD��X!��)!L<ก�JAJ!Q
!D<DQ��+-��=� PemoNPV LB���กMP=< 
 

 
 

 



����� 3 

��	�
��
���ก������� 
 
���ก���������
��� 
 1. !�����
 

      ������� pTYB1 ������������������������������������� �������� N (OB-N- 
pTYB1) &�' ������� pGEX-6P-1 ������������������������������������� �������� C (OB-C-
pGEX-6P-1) ��� PemoNPV (Chaivisuthangkura; et al.  2008: 261-267)  
 2. ��#��
��$�%
&'$�  E.coli ���!��	�� BL21 (DE3) ������!��	�� BL21  
     ��������E���FGE� Luria Bertani (LB)  
   3. ��.�����/&0/�ก���
��% 
     2.1 ��I��J (Swiss mouse) ���M 6 � ����N O�ก�Q�� ก� �JN�����&�R�F��� 
���J����� ������ S����� 
                2.2  กMT�กM���Q��������FGE� PemoNPV U�T� Vก����M�W��'�NO�กS�����O���N ��. �������         
J������� �X��ก� ��RJ�J�O ���G��WJ���������S��W������F�JY��กMT� (Centex shrimp) ���J����� � 
����� &�'V��O�X��N� O ��J �['�F������ 
 4. 
��'��%�'����/&0/�ก���
��% 
 
����� 1 �W�G����G����\FT\�ก������� 
 

�W�G����G����\FT\�ก������� V��] � 
1.    FM� Mini-protein III electrophoresis 
2.    FM� transblot apparatus 
3.    �W�G��� microcentrifuge �MR� 7M 
4.    �IT�����FGE��Q��� V�Q� culture (horizontal laminar flow                     
      cabinate) 
5.    �IT���'���E������N (5% CO2 incubator)        
6.    �W�G��� spectrophotometer �MR� 6400 
7.    �W�G��� rotary microtome �MR� RM2135 
  

Bio-Rad 
Bio-Rad 

Spectrafuge 
NUAIRE 

 
NUAIRE 
JANWAY 
LEICA 
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 5. 
���3��4� 
 
����� 2 �W��Y opN���\FT\�ก������� 
 

�W��Y opN���\FT\�ก������� V��] � 
1.    ���q�F�J�' (ampicillin &�' kanamycin) 
2.    fetal bovine serum 
3.    polyethylene glycol (PEG) 
4.    Dimethyl sulfoxide (DMSO) 
5.    hypoxanthine 
6.    aminopterin 
7.    nitrocellulose membrane 
8.    FM� Zymedts Mouse MonoAb kit (HRP) 
9.    diaminobenzidine tetrahydrochloride (DAB) 
10.   Goat anti-mouse horseradish peroxidase conjugate 
       (GAM-HRP) 
 

Sigma 
Starrate 
Sigma 
Sigma 
Gibco 
Sigma 
Sigma 
Zymed 
Sigma 

Bio-Rad 
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ก�'�MT�ก��&�����ก�����W��V�&���N�������������������UJ� � PemoNPV 
 
 

ก���Q���W��V�&���N���������������� OB-N &�' OB-C \�TV���M�x�y 
 
 

��IกYI��WMT�ก �\���I��J�TJ���W��V�&���N���������������� OB-N &�' OB-C  
 
 
 

����VWJ��OQ����'���&������� �O�ก��I��J 
 
 

ก��z��������W����&����V��� 
 
 

����VWJ��OQ����'��������W����&����V������OQ����'�R���W��V�&���N�������������������
PemoNPV 

 
 

��JO��VWMo��V ����������W����&����V��� WJ��OQ����' WJ��UJ F������&����V���       
&�'�������  
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1. ก��ก��.�0�ก����
%��ก5�%������������7��.��7!��8�
���5�% PemoNPV 
�?�� OB-N ��� OB-C 
 O�กJ�x���� Sambrook; Fritsch; & Maniatis (2000: 17.1-17.10) �Q�ก��ก�'�MT�ก����T��     
��W��V�&���N������������������� PemoNPV �����O�ก�Q�&VW������ E. coli ���� �xMN BL21 (DE3) 
&�' E. coli ���� �xMN BL21 �������W��V�&���N���������� OB-N &�' OB-C (Chaivisuthangkura; 
et al.  2008: 261-267) ����Q�� V �����E��\���������E���FGE� LB ������� 5 ��������� �������      
�q�F�J�' ampicilin 50 U��W�ก� ��R���������� z����IR VR��T��WG�\� shaker ����Mo�YI�� 37 ��S�
�������� ���R��TJ�WJ����}J 225 ��V�R����� O�ก� E�\�R��\� flask �������������E���FGE� LB 
������� 100 ��������� &�'�� ampicilin 50 U��W�ก� ��R���������� z����IR �Q�U����R�����Mo�YI�� 
37 ��S��������� �TJ�WJ����}J 225 ��V�R����� O��� OD ��� 600 �������� ��'��o 0.5-0.7 
&�TJ���� 1 mM isopropyl-β-D-thiogalactoside (IPTG) ��U�ก�'�MT� &�TJ�Q�U����R��R���ก 4 
F �J��� �Q��FGE�U��~�����WJ����}J 3,000 x g ��'��o 20 ���� O�ก� E��Q�����N����ก}VU�T���� buffer B  
(100 mM NaH2PO4, 10 mM Tris-Cl, 8 M Urea pH 8) 8 ��������� z��\�T��T�ก �&�'���� 1 mM 
phenylmethylsulfonyl fluoride (PMSF) O�ก� E��Q�U��Q�\�Tz� �����N���&VW������&�ก���\FTW�G��
�����WJ������I� (sonicate) ��� 4 ��S��������� �ก}V lysate ���U�TUJT��� -20 ��S���������  
 
2. ก��.������#�������������7��.��7!��8�
��� 
 �Q� lysate ���U�TO�ก�T� 1 ��z��ก VV X�X��N 2X SDS-treatment \�� ����RJ� 1 : 1 &�TJ
�T�����Mo�YI�� 100 ��S��������� ��� 90 J����� O�ก� E��Q���&�ก�TJ� 12% SDS-PAGE ���J�x�
��� Laemmli (1970: 680-689) ���\FT E. coli ���� �xMN BL21 (DE3) ������[��'������� pTYB1 
����O'z��������� intein ���� 55 ก������� � &�' E. coli ���� �xMN BL21 ������[��'������� 
pGEX-6P-1 ����O'z��������� glutathione-S-transferase (GST) ���� 26 ก������� � ���� 
positive control (��G���IJR�ก��ก�'�MT��TJ� IPTG ��'�VWJ���Q���}O��G�U�R) &�' E. coli � E����
���� �xMN ���U�R������������� negative control &�ก���������zR��ก�'&�UXX����� 80 �J��N 
��'��o 2 F �J��� �T���O��TJ� Coomassie brilliant blue R-250 � ��ก�&�V�����W��V�&���N 
���������������� OB-N &�' OB-C ����Vก V������O�ก E. coli ���� �xMN BL21 (DE3) �����&�'U�R
��������� pTYB1 &�' E. coli ���� �xMN BL21 �����&�'U�R��������� pGEX-6P-1 ����Q�� V 

 
3. ก�����������������7��.��7!��8�
��� OB-N ��� OB-C /#0������	�C 
 ก���Q���W��V�&���N��W��V�&���N���������������� OB-N (���� 83.2 ก������� �) &�' 
OB-C (���� 48.4 ก������� �) ���Q�\�TV���M�x�y ����Q� lysate ���U�TO�ก�T� 1 ��&�ก���\FT 12% 
SDS-PAGE ���� E����\��T� 2 &�TJ&FR�O�\�����'��� 0.3 M KCl �����}���'��o 30 ���� 
(Hang.  2007: 24) � �&�V���������W��V�&���N�������Q�U�&FR\� 1% SDS �T��WG� �ก}V����'���
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���U�T\�R\��M� dialysis &�TJ&FR\��EQ�ก� ����������EQ�ก� ���Mก� 12 F �J��� �����J�� 3 J � O�ก� E��Q�\�T
��������T��T��TJ��W�G��� vacuum concentrator \�TU�T��������M�x���R�ก V�������������T��ก}VUJT���  
-20 ��S��������� ����RJ������O'�Q���\FT\�ก����IกYI��WMT�ก ���I��J��G����T�������W����
&����V���&�'��ก�RJ�\FT�Q��� Vก��W ���G�ก�����W����&����V���  
 
4. ก��D��.���ก����

�'�ก7�7�7��������.���
�������
!��7��.��7!��8�
���
5�% PemoNPV 
 
 4.1 ก����Eก3E����0�ก��#�E5�� 
      �Q���W��V�&���N���������������� OB-N &�' OB-C  ���U�TO�ก�T� 3 z��\�
� ����RJ� 1 : 1 &�TJO��z��ก V complete Freundts adjuvant \�� ����RJ� 1 : 1 �FR�ก � O�ก� E�
�Q�U�[����T�FR���T�������I��J OQ��J� 4 � J � J�' 100 U��W����� &�'�Mก� 2 � ����N [��       
��W��V�&���N���������������� OB-N &�' OB-C z��ก V incomplete Freundts adjuvant ���  
[��ก�'�MT��EQ� 3 W� E� �� �O�กก��[��W� E���� 4 �����J�� 1 � ����N �Q�ก���ก}V��� ���I&�R�'� J �Q���
����VWJ��OQ����'���&������� ����U�T��W��V�&���N���������������� OB-N &�' OB-C ���J�x� 
Western blotting &�'�R��FGE� PemoNPV ���J�x� immunohistochemistry ��G�ก��I� J�����V������
����M���[���TJ���W��V�&���N���������������� OB-N &�' OB-C  z��ก V complete Freundts 
adjuvant ��กW� E�กR��ก��z�������NU�V������ 3 J �  

 
 4.2 ก��D��.7�7�7��������.���
�.?�7��.��7!��8�
���5�% PemoNPV 
          J�x�ก��z�������NU�V������\�ก��S�ก]�W� E���EU�T� �����O�กJ�x�ก��� E����� 
(Köhler; & Milstein. 1976: 511-519) ����� �&���\��� 1979 (Mosmann; Bauman; & Williamson  
1979: 511-516) ����Q���I���U�T� Vก����IกYI��WMT�ก ��TJ���W��V�&���N���������������� OB-N 
&�' OB-C ���\�Tz�������ก������'�JR��&������� �ก V&�����O����������M���&�ก����N�T�� &�TJ�Q���
�����J�ก V P3X myeloma cell ����R���I zR�� ��T�� &�'ก�'O������N�T����ก\�T��������N
�����J&�TJ�Q��������J�ก V P3X myeloma cell line ���\FT 40% polyethylene glycol (PEG)  
�� �O�ก� E��Q�����Nz�������E��\��EQ������E������N (selective medium - HAT medium) ����
��'ก�V�TJ� hypoxanthine, aminopterin, thymidine, 20% fetal calf serum \� RPMI medium 
&�'�� 1% mouse red blood cell  ���� feeder layer \� 96 wells microculture plate OQ��J� 20 
plate VR�UJT\��IT���'���E������N Y��\�TV����ก�SW��NV��U���กU��N 5% �Mo�YI�� 37         
��S��������� �����J�� 1-2 � ����N ��JO�Iก���O����������NU�V�������TJ�ก�T��OM����S�N&VV 
inverted microscope �Q��EQ������E������NO�ก��M��R��� ���������NU�V������U�W ���G�ก����N�����T��
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&����V������OQ����'�R�������������������� PemoNPV ���J�x� dot blotting, Western blotting 
&�' immunohistochemistry  
  
 4.3 ก����

�'�ก68���7
��  
       ��G���O�กก��z���U�V������������E��\� 96 wells microculture plate OQ��J� 20 
plate �Q�\�TU�TU�V������OQ��J���กO���T��W ���G�ก� E���� 1 ���J�x� dot blotting กR�� �W�����
U�V���������\�Tz�VJกก VJ�x� dot blotting O���Q���W ���G�ก� E���� 2 ���J�x� Western blotting &�'J�x� 
immunohistochemistry �R�U�  
 
  4.3.1 ก����

�'�ก5�$���� 1 7
���	� dot blotting 
         ก��\FT pTYB1 &�' pGEX- 6P-1 expression vector \�ก��z����������Q�
\�TU�T�������Iกz����� intein &�' GST O�ก�������ก V����������T��ก������Q�� V � �� E�\�ก��
W ���G�กU�V�������TJ�J�x� dot blotting O���T����� lysate ��������� 4 F���WG� lysate ���      
E. coli ���� �xMN BL21 (DE3) ������������ OB-N-pTYB1 (OB-N) &�' pTYB1 (intein) ก V E. coli 
���� �xMN BL21 ������������ OB-C-pGEX-6P-1 (OB-C) &�' pGEX-6P-1 (GST) WJ����T��T� 10 
U��W�ก� �/��������� ��V�ก�'��]U��������I�����'��o 1 U��W�����/��� ��G��W ���G�ก    
U�V���������OQ����'�R�������  OB-N &�' OB-C ��R�� E� O�ก� E��V����Mo�YI�� 60 ��S��������� 
�����J�� 10 ���� &�TJ&FR\�����'��� 5% blotto �����J�� 5 ���� �Q���VR�\��EQ������E������N
O�กU�V������\�&�R�'��M� (�EQ������E������N�OG�O�� 1:8 \� 1% blotto = 1% non fat dry milk 
&�' 0.1% tritonX 100 �'���\� PBS) ����Mo�YI�� 37 ��S��������� �����J�� 5 F �J��� �� �O�ก
� E��T���TJ� PBS &�TJ�Q���VR�\� horseradish peroxidase labelled goat anti-mouse IgG heavy 
and light chain specific antibody (GAM-HRP) �OG�O�� 1:1,500  ����Mo�YI�� 37 ��S��������� 
�����J�� 3 F �J��� O�ก� E��T���TJ� PBS &�'zR��ก�'VJ�ก�� indirect immunoperoxidas ���VR�
\�����'��� substrate ��'ก�V�TJ� 0.03% diaminobenzidine (DAB), 0.006% hydrogen 
peroxide, 0.05% cobalt chloride �'���\� PBS ��G�กU�V�������W�����OQ����'�R������� OB-N 
&�' OB-C &�RU�ROQ����'�R� intein &�' GST �Q���W ���G�ก� E���� 2 ���J�x� Western blotting &�' 
immunohistochemistry �R�U� (U�S�� ���x�ก�กM�. 2548: 215-218) 
 
  4.3.2 ก����

�'�ก5�$���� 2 7
���	� Western blotting 
             ����Q� lysate ������������U�TO�ก E. coli ���� �xMN BL21 (DE3) �����   
������� OB-N-pTYB1 &�' E. coli ���� �xMN BL21 ������������ OB-C-pGEX-6P-1, ��&�กV� 
12% SDS-PAGE ��� 80 �J��N �����J�� 2 F �J��� ����Q����� 2 �RJ� �Q��RJ����������O��Q����T��
�������TJ� Coomassie brilliant blue R-250 ��ก�RJ�������Q����R��������O�ก�O����IR ก�'��] 
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U��������I��� ���\FT transblot apparatus zR��ก�'&�UXX����� 50 �J��N �����J�� 3 F �J��� 
O�ก� E��Q�ก�'��]U��������I���&FR\� 5% blotto �����J�� 5 ���� &�กVR�\��EQ������E������N
U�V������&�R�'��M����zR��ก��W ���G�ก���J�x� dot blotting &�TJ ����OG�O�� 1:200 \� 1% blotto 
����Mo�YI�� 37 ��S��������� �����J�� 5 F �J��� &�'zR��ก�'VJ�ก�� indirect 
immunoperoxidase �FR�����Jก Vก�o���� dot blotting ��G�����Q�&��R�����������Q����ก�����ก V
&����V��� (U�S�� ���x�ก�กM�.  2548: 219-224) 
   
       4.3.3 ก����

�'�ก5�$���� 2 7
���	� Immunohistochemistry 
             ����Q�กMT�กM���Q��'�' post larvae �������FGE� PemoNPV &�'กMT�กM���Q��ก��
&FR\� Davidsonts fixative �����J�� 24 F �J��� O�ก� E��T���TJ��EQ��'�������� W� E���G��กQ�O � 
fixative ��ก �Q���zR��ก�'VJ�ก������EQ���กO�ก��GE���G���TJ�&��ก����N�������N��}��N�R�� � &�' 
xylene O�ก� E��Q�U�zR��ก�'VJ�ก�� paraffin sectioning � ���GE���G������F�E�WJ����� 8 
U��W����� ���V��U��N����W�G�V�TJ��O�����&�TJ�Q�U��V����IT�V 50 ��S��������� �����J�� 24 
F �J��� &�TJ�Q���zR��ก�'VJ�ก�� immunohistochemistry ���J�x� indirect immunoperoxidase ��
J�x�����R�� ���E rehydrate ��GE���G������T�� paraffin ��กO�ก��GE���G���TJ� xylene (deparaffination) 
O�ก� E�zR���� butanol &�'&��ก����N����N��}��N�R��� O�ก��กU��T�� ������GE���G���TJ�
X��N�������T��T� 10% �T���TJ��EQ�ก� ��&�' PBS O�ก� E� block �TJ� P1

+ (10% calf bovine 
serum \� PBS) �Q��EQ����E������NU�V����������T��ก������V�������V���GE���G��VR�����Mo�YI�� 
37 ��S��������� �����J�� 5 F �J��� �T���TJ� PBS &�'VR��TJ� GAM-HRP �OG�O�� 1:1,000 \� 
P1

+ ����Mo�YI�� 37 ��S��������� �����J�� 3 F �J��� O�ก� E��T���TJ� PBS &�'VR�\�����'��� 
substrate ��'ก�V�TJ� 0.03% DAB, 0.006% H2O2 �'���\� PBS �����J�� 5 ���� �T���EQ��TJ� 
hematoxylin &�' eosin Y ����EQ���กO�ก��GE���G���TJ�&��ก����N����N��}��N�R��� O�ก�T��U���ก 
&�' butanol �Q�\�T\�\� xylene �Q������U��N��J����\FT permount &�'���� V�TJ� cover glass 
�Q�U��R���IY��\�Tก�T��OM����S�N V���Jo�������FGE�UJ� �O'���ก��������EQ������� tubular epithelial 
cells ���� VกMT� (U�S�� ���x�ก�กM�.  2548: 232-239) 
 �W�����U�V�����������ก����T��&����V����R�������������������� PemoNPV ���zR��
ก��W ���G�ก� E� 2 � E�O'�Q����W���EQ��TJ�J�x� limited dilution (Eshhar.  1985: 1-42) O�ก� E��Q�
ก�����������OQ��J�&�'�ก}V����N\�U�����O����J��G���ก}VUJT\FT�R�U� &�'�Q�ก�����IO�N
WMo��V ����������W����&����V������z���U�T 
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5. ก��!��E����������.�5�%7�7�7��������.���
� 
 �� �O�ก�Q�ก���W���EQ�U�V���������zR��ก��W ���G�ก����V�T��&�TJ �Q������W����
&����V������z���U�T�����IO�NWMo��V �����ก����JO��V����������&�����O����O V���            
�����W����&����V����W���R�� � �TJ�J�x� indirect ELISA ก����JO��VF������ heavy chain 
and light chain ��������W����&����V���&�R�'�W���TJ�J�x� sandwich ELISA &�'����V
WJ��UJ\�ก����JO����W��V�&���N������������������� PemoNPV �TJ�J�x� �TJ�J�x� dot blotting  
� ��R�U���E 
 
 5.1 ก��.��������!�7��5�%���.�
��
0����	� indirect ELISA 
          �Q�ก����JO��V����������&�����O����O V��������W����&����V����TJ�J�x� 
indirect ELISA ����Q�ก��������W��V�&���N���������������� OB-N ��G� OB-C �����กT���M� 
ELISA microtiter plate (96 ��M�) WJ����T��T� 10 U��W�ก� �/��������� ������� 50 U��W�����/
��M� ��E�UJT�T��WG�����Mo�YI�� 4 ��S��������� �� �����'�����E�&�'�T���Mก��M��TJ�����'��� 
0.5% blotto ������� 200 U��W����� 4 W� E� � �' 10 ���� &�TJ��������'��� 0.5% blotto ��E�UJT
����Mo�YI���T�������J�� 30 ���� ���������W����&����V�������T��ก������V (�OG�O�� 1:20 \�
����'��� 5% blotto) ��\���M��R�� � ��� 96 wells microculture plate � �� J��R�����
Y����'ก�V 11 O�ก� E���E�UJT�T��WG�����Mo�YI�� 4 ��S��������� �� �����'�����E�&�'�T���Mก
��M��TJ�����'��� 0.5% blotto O�ก� E����� GAM�HRP �OG�O�� 1:1,500 ��M��' 50 U��W����� 
VR�����Mo�YI���T�������J�� 7 F �J��� �T���Mก��M��TJ�����'��� 0.5% blotto &�'W� E��M��T���T��
�TJ� PBS ��������'��� substrate ��'ก�V�TJ� o-phenelenediamine (OPD) 1 �����ก� �/
���������, 0.006% H2O2 \� 0.1 M citrate buffer pH 4.5 ��M��' 100 U��W����� ��E�UJT�����J�� 5 
���� &�TJ��M����ก��������ก������ 1 N H2SO4  ��\��Mก��M� � �' 100 U��W����� ��E�UJT����
�J�� 5 ���� �R��WR�ก���I�ก�G�&�����WJ����JW�G�� 490 �������� ���\FT microplate reader 
(U�S�� ���x�ก�กM�.  2548: 226-227) 
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Y����'ก�V 11 ก����JO��V����������&�����O����O V��������W����&����V����TJ�J�x� 
      indirect ELISA &����RJ�z����������W����&����V����R�������������������� 
      PemoNPV ���\FT\�ก����JO��V���������������W����&����V������z���U�T (� J���&��� 
      ��������W����&����V����W���R���) 
  
 5.2 ก�������ก class ��� subclass 5�%7�7�7��������.���
� 
          ����Q�ก��OQ�&�ก class &�' subclass ��� mouse immunoglobulin �����T��O�ก
&�R�'�W�����U�V���������J�x� sandwich ELISA ���\FT Zymedts Mouse MonoAb ID Kit 
(HRP) � ���E �Q�ก������ Goat anti-Mouse Ig (H+L) ��T��T� 10 U��W�ก� �/��������� �����กT���M� 
96 wells microculture plate �'���\� PBS ������� 50 U��W�����/��M� VR�����Mo�YI�� 4 ��S�
�������� �����J�� 8-12 F �J��� �� �����'�����E�&�'�T���Mก��M��TJ�����'��� 0.5% blotto 
������� 200 U��W����� OQ��J� 3 W� E� � �' 10 ���� ���������W����&����V�������T��ก��
����V&�R�'F����OG�O�� 1 : 20 ������� 50 U��W�����/��M� ��\�&�R�'W�� ��N� E�&�RW�� ��N 1-
12 VR�����Mo�YI���T�������J�� 4 F �J��� (Y����'ก�V 12) 
 
 
 
 
 

MAbs 

PemoNPV 
MBV1 

 
MBV2 

 
MBV3 

 
MBV4 

 
MBV5 

 

MBV1 1+1 1+2 1+3 1+4 1+5 

MBV2  2+2 2+3 2+4 2+5 

MBV3   3+3 3+4 3+5 

MBV4    4+4 4+5 

MBV5     5+5 
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Y����'ก�V 12 ก��OQ�&�ก class &�' subclass ��� mouse immunoglobulin �����T��O�ก&�R�' 
      �W�����U�V���������J�x� sandwish ELISA �����IกS�&���ก�����������W����&����V��� 
      ����T��ก������V\�&�R�'W�� ��N� E�&�RW�� ��N 1-12 ��� 1 W�� ��N�R������W���� 
      &����V��� 1 �W�� 
 
 ��G��W�V�J���T���TJ�����'��� 0.5% blotto ������� 200 U��W����� OQ��J� 4 W� E� � 
�' 10 ���� ���� Rabbit anti-isotype antibodies &�R�'F����OG�O�� 1 : 50 ������� 50 U��W�����/
��M� ��\�&�R�'&�J� E�&�R&�J A-H VR�����Mo�YI���T�������J�� 4 F �J��� (Y����'ก�V 13)  
 
 
 
 
 
 
 
 
Y����'ก�V 13 &���ก������ Rabbit anti-isotype antibodies &�R�'F���\�&�R�'&�J� E�&�R &�J   
      A-H (�IกS�) ��G��\FT\�ก��O �OQ�&�ก class &�' subclass ��� mouse immunoglobulin ��� 
      ��T��O�ก&�R�'�W�����U�V������   
 
 O�ก� E��T���TJ�����'��� 0.5% blotto ������� 200 U��W����� OQ��J� 4 W� E� � �' 10 
���� &�TJ���� HRP-Goat anti-Rabbit IgG (H+L) �OG�O�� 1 : 1,500 ������� 50 U��W�����/��M� 
VR�����Mo�YI���T�������J�� 4 F �J��� �T���TJ�����'��� 0.5% blotto ������� 200 U��W����� 
OQ��J� 4 W� E� � 10 ���� &�'zR��ก�'VJ�ก�� immunoperoxidase �FR�����Jก V�T� 5.1 
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 5.3 ก���
�������6�5�%7�7�7��������.���
�
0����	� dot blotting 
       ����VWJ��UJ��������W����&����V������z���U�T �Q�ก�������V����Vก V    
�����W����&����V������OQ����'�R����������������� (Boonsanongchoking; et al.  2006: 371-
376) &�'�Q������W����&����V�����z���J�ก � (combine) \�ก����JO����W��V�&���N������        
������������� PemoNPV &�'�FGE� PemoNPV ���&�กU�TO�กกMT�กM���Q��������FGE����x���F��� ���
�Q���W��V�&���N���������������� OB-N &�' OB-C ���OG�O��&VV 2 fold serial dilution �TJ� 
PBS &�TJ���V�ก�'��]U��������I����FR�����Jก VJ�x� dot blotting O�ก� E�VR�ก V�����W����
&����V���&�R�'�W�� ����OG�O�� 1:200 \� 1% blotto ����Mo�YI�� 37 ��S��������� �����J��    
5 F �J��� &�'zR��ก�'VJ�ก�� indirect immunoperoxidase ��JO�I�'� VWJ����T��T����             
��W��V�&���N���������������� OB-N &�' OB-C �����Q�����M�����������Q����ก�����ก V�����W����
&����V�������������� ��ก���}�U�T�TJ������R� ����ก�MR�WJVWM����\�Tz�VJก  
 
 5.4 ก���
����Y�ก�����50��
0����	� dot blotting 
            ก������V�q�ก������T���'�JR�������W����&����V���ก V�FGE� WSSV &�' 
YHV \�กMT��������FGE����x���F��� �������ก �O�ก��JR���EQ����กMT��������FGE� WSSV &�' YHV 
���x���F��������V�ก�'��]U��������I����FR�����Jก VJ�x� dot blotting O�ก� E�VR�ก V       
�����W����&����V���&�R�'�W������OG�O�� 1:200 \�����'��� 1% blotto ����Mo�YI�� 37 
��S��������� �����J�� 5 F �J��� &�'zR��ก�'VJ�ก�� indirect immunoperoxidase ��JO�I
�q�ก������T���'�JR�������W����&����V���ก V�FGE� WSSV &�' YHV �����ก��\FT�����W����
&����V����R��FGE� WSSV (Chaivisuthangkura; et al.  2004: 359-363) &�' YHV (Sithigorngul; 
et al.  2002: 71-76) ����ก�MR�WJVWM����\�Tz�VJก 
 
 5.5 ก���
����Y�ก�����50��
0����	� immunohistochemistry 
       ก������V�q�ก������T���'�JR�������W����&����V���ก V�FGE� WSSV, YHV, 
TSV, PmDNV &�' PstDNV \���GE���G�����กMT ��������FGE����x���F���� E��Q����J�x� 
immunohistochemistry ���\FT\�ก��W ���G�ก�����W����&����V������OQ����'�R� PemoNPV 
O�ก� E��R���IY��\�Tก�T��OM����S�N��G����V���Jo�������FGE�UJ� � �������กq�������EQ����\�����N
��������กMT��������FGE������ก��\FT�����W����&����V����R��FGE� WSSV (Chaivisuthangkura; et 
al.  2004: 359-363) TSV (Longyant; et al.  2008: 75-78) PmDNV (Rukpratanporn; et al.  
2005: 85�89) YHV (Sithigorngul; et al.  2002: 71-76) &�' PstDNV (Sithigorngul; et al.  2009: 
126�132.) ����ก�MR�WJVWM����\�Tz�VJก 



����� 4 
��ก
����
� 

 
ก
�ก������ก
�����

ก�
����
�������������������������
�� �!� 
PemoNPV ��
���
( N (OB-N) ��� ��
( C (OB-C) 

  ������ก	
� E. coli ���
�	��� BL21 (DE3) �������� �!"#		��
����"$ OB-N-pTYB1 #�+   
E. coli ���
�	��� BL21 �������� �!"#		��
����"$ OB-C-pGEX-6P-1 (Chaivisuthangkura; et al.  
2008: 261-267) ��ก�+D�E	F�E#!���G�����E��HI�D�	 OB-N #�+ OB-C H$�FJE 1mM IPTG ��ก	�N	
GกO!GP���#!���G������
�F�EQ	��GP���#Dก#�+R"G���+��H$� SDS-PAGE 
!RU�#!���G��������V
Q�"D��� �!"#		��HI�D�	H
��W�$�"	 OB-N #�+ OB-C PX����Y	�$I�+��Z 83.2  #�+ 48.4      
ก"H�$��D�	 D���
�$�! (\�
I�+ก ! 14 #VR��� 3 #�+ 6) PX����� �!"#		��HI�D�	H
��W�$�"	 OB-N 
���]$E��HI�D�	 intein GĴ� � �_U���I��� C #�+��� �!"#		��HI�D�	H
��W�$�"	 OB-C ���]$E��HI�D�	 
GST GĴ� � �_U���I��� N H$�G���!ก�! E. coli ���
�	��� BL21 (DE3) #�+ E. coli ���
�	��� 
BL21 ���]�U��
����"$ #�+�����
����"$ pTYB1 ��̂  pGEX-6P-1 PX���+��ก��#�$�  กY �HI�D�	 
intein #�+ GST ��Y	�$ 55 #�+ 26 ก"H�$��D�	 D���
�$�! (\�
I�+ก ! 14 #VR��� 2 #�+ 5) 

 

ก
��/
���
������������������������ OB-N ��� OB-C 01�������2�3 
 ��กก���
���� �!"#		��HI�D�	H
��W�$�"	 OB-N #�+ OB-C F�E!�"����"aH$�	
� lysate 
Y �#!���G�����#�ก$ER� 12% SDS-PAGE #�+#JUG��F	 0.3 M KCl �	G�O	#V!HI�D�	GIe	��
Y�RY�U	��ก	�N	D�$#V!��� �!"#		��HI�D�	H
��W�$�"	 OB-N #�+ OB-C 	
���#�กHI�D�	  ก��ก
G��H$�#JUG��F	 1% SDS #�+	
��� dialysis F		N
�ก���	 
!RU������V#�ก]$EHI�D�	������R��
!�"����"a�_� G�̂� 	
����$� !$ER� 12% SDS-PAGE ]�U
!#V!HI�D�	 ^�	g 	 ก��ก��� �!"#		��
HI�D�	H
��W�$�"	���DE �ก��PX����	N
��	�กH�G�ก��Y �HI�D�	 OB-N G�U�ก�! 83.2 ก"H�$��D�	       
#�+HI�D�	 OB-C G�U�ก�! 48.4 ก"H�$��D�	 (\�
I�+ก ! 14 #VR��� 4 #�+ 7) 
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\�
I�+ก ! 14 ก��D�R�� !ก��#�$�  กY ���� �!"#		��HI�D�	H
��W�$�"	 OB-N #�+ OB-C  
       H$�	
���#�กF	 12% SDS-PAGE #�ER�E �$ER� Coomassie brilliant blue R-250   
        #VR��� 1 lysate Y � E. coli ���
�	��� BL21 ���]�U��
����"$  
        #VR��� 2 lysate Y � E. coli ���
�	��� BL21 (DE3) �����
����"$ pTYB1 
        #VR��� 3 lysate Y � E. coli ���
�	��� BL21 (DE3) �������� �!"#		��
����"$ OB-N-pTYB1 
        #VR��� 4 ��� �!"#		��HI�D�	H
��W�$�"	 OB-N ����
�F�E!�"����"a 
        #VR��� 5 lysate Y � E. coli ���
�	��� BL21 �����
����"$ pGEX-6P-1 
        #VR��� 6 lysate Y � E. coli ���
�	��� BL21 �������� �!"#		��
����"$ OB-C-pGEX-6P-1 
        #VR��� 7 ��� �!"#		��HI�D�	H
��W�$�"	 OB-C ����
�F�E!�"����"a 
        H$�  M   �^  HI�D�	��D�k�	           

     �^  HI�D�	 intein Y	�$ 55 ก"H�$��D�	                            
     �^   HI�D�	 GST Y	�$ 26 ก"H�$��D�	          

                   �^  ��� �!"#		��HI�D�	H
��W�$�"	 OB-N Y	�$I�+��Z 83.2 ก"H�$��D�	  
               �^   ��� �!"#		��HI�D�	H
��W�$�"	 OB-C Y	�$I�+��Z 48.4 ก"H�$��D�	    
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ก
��������ก
��!�4�5
ก��������
��
����
�����6/
4�
��7
 PemoNPV 

 	
���� �!"#		��HI�D�	H
��W�$�"	 OB-N #�+ OB-C ����
�F�E!�"����"a��l�$F�E�	_Y�R
�
�	R	 4 D�R 
!RU��	_Y�R�����VD !�	 �DU ��� �!"#		��HI�D�	H
��W�$�"	 OB-N #�+ OB-C 
]$E��กD�RF	�+$�!���#DกDU��ก�	 H$�H
��H��	 �# 	D"! $����]$E���R���
�G
�+DU ��� �!"#		��
HI�D�	H
��W�$�"	 OB-N #�+ OB-C (\�
I�+ก ! 15B) G�^ ก�	_D�R���D !�	 �DU ��� �!"#		��
HI�D�	H
��W�$�"	 OB-N #�+ OB-C ��กR"�� Western blotting #�+DU GĴN  PemoNPV ��กR"�� 
immunohistochemistry ���$������$ ��l�$$ER���� �!"#		��HI�D�	H
��W�$�"	 OB-N #�+ OB-C Q��
ก�! complete Freundqs adjuvant  �ก���N�กU 	ก��Q�"DGP���]W!�"H$�� 3 R�	 ��กก��Q�"DH�H	
H��	 �# 	D"! $������V��$G�^ กH�H	H��	 �# 	D"! $�������R���
�G
�+DU  OB-N �
�	R	 2 
H��	 #�+�
�G
�+DU  OB-C �
�	R	 4 H��	 (D���� 3) PX��H�H	H��	 �# 	D"! $����]$E�����V��!
ก�!HI�D�	H
��W�$�"	Y � PemoNPV ���]$E��กก�E����D"$GĴN ��ก����J�D"]$E$ER�R"�� dot blotting 
(\�
I�+ก ! 16)  #�+G�̂� 	
�]I�$� !$ER�R"�� Western blotting 
!RU�H�H	H��	 �# 	D"! $�
�����V��!ก�!HI�D�	H
��W�$�"	Y	�$ 58 ก"H�$��D�	���#�ก]$E��กก�E����D"$GĴN D������J�D" PX��

!RU�H�H	H��	 �# 	D"! $�������R���
�G
�+DU  OB-C �����VD�R���!HI�D�	H
��W�$�"	Y � 
PemoNPV ]$E 2 #V! (\�
I�+ก ! 15D #VR��� 5) #�+�
����!ก��D�R�GĴN  PemoNPV F	
G	̂N G�̂� D�!ก�E�ก���$
�H$�R"�� immunohistochemistry 
!RU�H�H	H��	 �# 	D"! $���กH��	
�����V��!HI�D�	H
��W�$�"	!�"GRZ occlusion bodies \��F		"RG�����Y �GP���D�!ก�E�ก���$
����D"$
GĴN ]$EH$�]�U��Is"ก"�"��YE��ก�! ���I�+ก !DU�� g ก�!G	̂N G�̂� D�!ก�E�ก���$
�IกD" (\�
I�+ก ! 17)  
PX��H�H	H��	 �# 	D"! $���กD�R�����V��!HI�D�	H
��W�$�"	]$EJ�$G�	��ก (D���� 3)  

 

 

 

 

 

 

 

 

 

 

 



38 

 

 

 

 

 

 

 

 

 
 
\�
I�+ก ! 15  ก��D�R�� !�R���
�G
�+Y �# 	D"! $�J	"$DU��g H$�R"�� SDS-PAGE (A) #�+ 
      Western blotting (B-D) H$�#�กHI�D�	$ER� (A) 12% SDS-PAGE #�+�E �G��$ER� Coomassie 
      Brilliant blue R-50 G�� �ก�UR		
����
� Western blotting H$��$� !ก�! (B) H
��H��	 � 
      # 	D"! $�Y ��	_������R���
�G
�+DU  OB-N #�+ OB-C (C) H�H	H��	 �# 	D"! $� MBV13-5D  
      ������R���
�G
�+DU  OB-N #�+ (D) H�H	H��	 �# 	D"! $� MBV3-9H ������R���
�G
�+DU      
      OB-C D���
�$�! 
        #VR��� 1 lysate Y � E. coli ���
�	��� BL21 (DE3) �����
����"$ pTYB1 
        #VR��� 2 lysate Y � E. coli ���
�	��� BL21 �����
����"$ pGEX-6P-1 
        #VR��� 3 lysate Y � E. coli ���
�	��� BL21 (DE3) �������� �!"#		��
����"$ OB-N-pTYB1 
        #VR��� 4 lysate Y � E. coli ���
�	��� BL21 �������� �!"#		��
����"$ OB-C-pGEX-6P-1 
        #VR��� 5 ����ก�$��กก�E�ก���$
����D"$GĴN  PemoNPV D������J�D" 
        #VR��� 6 ����ก�$��กก�E�ก���$
�IกD" 
        H$�   M   � ̂ HI�D�	��D�k�	           
               �^  HI�D�	 intein Y	�$ 55 ก"H�$��D�	                           

     �^   HI�D�	 GST  Y	�$ 26 ก"H�$��D�	          
                   �^  ��� �!"#		��HI�D�	H
��W�$�"	 OB-N Y	�$I�+��Z 83.2 ก"H�$��D�	  
                �^  ��� �!"#		��HI�D�	H
��W�$�"	 OB-C Y	�$I�+��Z 48.4 ก"H�$��D�	          
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\�
I�+ก ! 16 ก���$� !�R���
�G
�+Y �H�H	H��	 �# 	D"! $�DU GĴN  PemoNPV $ER�R"�� 
      dot blotting H$���$HI�D�	J	"$DU��g �R��GYE�YE	 10 ]�H��ก���/�"��"�"D� ��!	ก�+$�w 
      ]	HD�GP��_H�� I�+��Z 1 ]�H���"D�/��$ $��	�N   
   #VR A (1) ����ก�$��กก�E�ก���$
����D"$GĴN  PemoNPV D������J�D" 
            (2) lysate Y � E. coli ���
�	��� BL21 (DE3) �������� �!"#		��
����"$ OB-N-pTYB1 
            (3) lysate Y � E. coli ���
�	��� BL21 �������� �!"#		��
����"$ OB-C-pGEX-6P-1 
   #VR B (1) ����ก�$��กก�E�ก���$
�IกD" 
            (2) lysate Y � E. coli ���
�	��� BL21 (DE3) �����
����"$ pTYB1 
  (3) lysate Y � E. coli ���
�	��� BL21 �����
����"$ pGEX-6P-1  
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\�
I�+ก ! 17 ก��D�R�ก��D"$GĴN  PemoNPV \��F	 hepatopancreatic tubule epithelial  
      cells Y �ก�E�ก���$
�$ER�R"�� immunohistochemistry H$�FJEH�H	H��	 �# 	D"! $� (1)  
      MBV3-9H (2) MBV4-5C (3) MBV17-5H #�+ (4) MBV19-10F (5) MBV13-5D (6)     
      MBV12-8B PX���+
! immunoreactivity !�"GRZ  occlusion bodies (7) D�!ก�E�ก���$
����D"$GĴN   
      PemoNPV �E �$ER� haematoxylin #�+ eosin Y 
! occlusion bodies D"$�� eosin (8) D�! 
     ก�E�ก���$
�IกD"�E �$ER� haematoxylin #�+ eosin 
 

1 

3 

2 

7 

6 5 

4 

8 

25 µm 
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ก
����86����9���!���
���������
��
����
�� 

��กก��D�R�� ! "
"H�IY �# 	D"G�	�����!H$�H�H	H��	 �# 	D"! $�$ER�R"�� indirect 
ELISA 
!RU� G�̂� 	
�H�H	H��	 �# 	D"! $�DU  OB-N #DU�+J	"$��Q���R�ก�	 (combine) ]$E#กU 
(MBV13-5D #�+ MBV12-8B) ���R���
�G
�+DU  "
"H�IG$��Rก�	G	̂� ���ก�U�ก��$_$ก�^	#��Y �
Is"ก"�"���+�RU��# 	D"G�	#�+# 	D"! $���ก��G
"��YXN	��̂ �$��G
���G�Oก	E �G�̂� G���!ก�!Is"ก"�"��
�+�RU��# 	D"G�	#�+# 	D"! $����]�U]$EQ���R�ก�	 #�$�F�EG�O	RU�# 	D"! $���!ก�! "
"H�IY �
# 	D"G�	���D
�#�	U�G$��Rก�	��̂ ��!Gก���Rก�	 #�+G�̂� 	
�H�H	H��	 �# 	D"! $�DU  OB-C ��
Q���R�ก�	 ]$E#กU (MBV3-9H, MBV4-5C, MBV17-5H #�+ MBV19-10F) 
!RU����R���
�G
�+
DU  "
"H�IG$��Rก�	��N���$ G	̂� ���ก�U�ก��$_$ก�^	#��Y �Is"ก"�"���+�RU��# 	D"G�	#�+
# 	D"! $���ก��G
"��YXN	��̂ �$��G
���G�Oก	E �G�̂� G���!ก�!Is"ก"�"���+�RU��# 	D"G�	#�+
# 	D"! $����]�U]$EQ���R�ก�	 (\�
I�+ก ! 18) 

 
 

MAbs 

PemoNPV 

13-5D 12-8B 3-9H 4-5C 17-5H 19-10F 

13-5D 1.533 1.528     

12-8B  1.275     

3-9H   1.667 1.676 1.648 1.714 

4-5C    1.754 1.753 1.743 

17-5H     1.703 1.693 

19-10F      1.640 

 
 
\�
I�+ก ! 18 �U�ก��$_$ก�^	#��Y �Is"ก"�"�����Gก"$YXN	F	ก��D�R�� ! "
"H�IY �# 	D"G�	��� 
      ��!H$�H�H	H��	 �# 	D"! $�H��	DU�� g (D�RG�YG�	̂ �U� OD �^  H�H	H��	 �# 	D"! $� 
      ก��U�DU��g) 
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 ก���
�#	ก class #�+ subclass Y �H�H	H��	 �# 	D"! $�H$�R"�� sandwich ELISA 
H$�FJE Zymedqs Mouse MonoAb ID Kit (HRP) 
!RU�H�H	H��	 �# 	D"! $���N� 6 H��	���Q�"D
]$E�� class GIe	 IgG1 #�+ IgG2a #�+ subclass GIe	 kappa (K) (D���� 3)  

ก���$� !�R��]RY �H�H	H��	 �# 	D"! $�F	ก����!ก�!��� �!"#		��HI�D�	        
H
��W�$�"	 OB-N #�+ OB-C H$�R"�� dot blotting 
!RU� H�H	H��	 �# 	D"! $����Q�"D]$E�����V
FJEF	ก��D�R������ �!"#		��HI�D�	H
��W�$�"	$ER��R��]RF	�+$�!���#DกDU��ก�	D�N�#DU 0.2 VX� 
0.4 ]�H��ก���/�"��"�"D� H$�H�H	H��	 �# 	D"! $�����
�G
�+DU  OB-N ]$E#กU MBV13-5D #�+     
MBV12-8B �����VD�R������ �!"#		��HI�D�	H
��W�$�"	����+$�!�R��GYE�YE	 0.2 ]�H��ก���/
�"��"�"D� ��̂ ���U�G�U�ก�! 2.40 G|�HDH��/]�H���"D� #�+H�H	H��	 �# 	D"! $�����
�G
�+DU  
OB-C ]$E#กU MBV3-9H, MBV4-5C #�+ MBV17-5H �����VD�R������ �!"#		��HI�D�	       
H
��W�$�"	����+$�!�R��GYE�YE	 0.2 ]�H��ก���/�"��"�"D� ��̂ ���U�G�U�ก�! 4.13 G|�HDH��/
]�H���"D� �กGRE	H�H	H��	 �# 	D"! $� MBV19-10F ���R��]RD�
������$ �����VD�R���        
��� �!"#		��HI�D�	H
��W�$�"	����+$�!HI�D�	GYE�YE	 0.4 ]�H��ก���/�"��"�"D� ��̂ ���U�G�U�ก�! 8.26 
G|�HDH��/]�H���"D� H$�H�H	H��	 �# 	D"! $� MBV3-9H, MBV4-5C #�+ MBV17-5H 
�����VD�R���GĴN  PemoNPV ��กก�E�ก���$
����D"$GĴN D������J�D"���G�̂ ��� 1:800 �UR	        
H�H	H��	 �# 	D"! $� MBV13-5D, MBV12-8B #�+ MBV19-10F ��������VD�R���GĴN  
PemoNPV ��กก�E�ก���$
����D"$GĴN D������J�D"���G�̂ ��� 1:400 (D���� 3 #�+\�
I�+ก ! 19) 
	 ก��ก	�NG�̂� 	
�H�H	H��	 �# 	D"! $����Q�"D]$E ]$E#กU MBV3-9H �
�ก��GI���!G���!ก�!       
H�H	H��	 �# 	D"! $����Q�"D��ก Boonsanongchoking #�+�	 ^�	g (2006: 371-376) ]$E#กU 
MBV8-5G, MBV14-1G #�+ 21-4B 
!RU������VD�R������ �!"#		��HI�D�	H
��W�$�"	����+$�!
�R��GYE�YE	G�U�ก�! MBV8-5G �^  0.2 ]�H��ก���/�"��"�"D� ��̂ ���U�G�U�ก�! 2.40 G|�HDH��/
]�H���"D� #�+�����VD�R���GĴN  PemoNPV ��กก�E�ก���$
����D"$GĴN D������J�D"G�U�ก�! 
MBV8-5G ���G�̂ ��� 1:800 #DUG�̂� Q���R�ก�	H�H	H��	 �# 	D"! $� MBV3-9H #�+ MBV8-5G 

!RU������VD�R������ �!"#		��HI�D�	H
��W�$�"	����+$�!�R��GYE�YE	 0.05 ]�H��ก���/
�"��"�"D� ��̂ ���U�G�U�ก�! 1.02 G|�HDH��/]�H���"D� #�+D�R���GĴN  PemoNPV ��กก�E�ก���$
����
D"$GĴN D������J�D"���G�̂ ��� 1:1600 PX��G�̂� 	
�H�H	H��	 �# 	D"! $� MBV3-9H, MBV8-5G, 
MBV14-1G #�+ 21-4B ��Q���R�ก�	 
!RU������V�
�Is"ก"�"��ก�!GĴN  PemoNPV ��กก�E�
ก���$
����D"$GĴN D������J�D"]$E��กYXN	G�̂� ���GกDG�O	]$E$ER�D�GI�U� (\�
I�+ก ! 20) 
	 ก��ก	�N
!RU�H�H	H��	 �# 	D"! $�����
�G
�+ก�! PemoNPV ��N� 6 H��		�N]�U��I}"ก"�"��YE��
ก�!����ก�$��กY�RU��	N
�Y �ก�E�Y�R���D"$GĴN  WSSV #�+ YHV (\�
I�+ก ! 21) G�̂� �$� !
$ER�R"�� dot blotting #�+]�U��I}"ก"�"��YE��ก�! ���I�+ก !DU��g Y �GĴN  PstDNV, PmDNV, 
WSSV, YHV #�+ TSV F	G	̂N G�̂� Y �ก�E����D"$GĴN D������J�D"$ER�R"�� immunohistochemistry 
(\�
I�+ก ! 22) 
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\�
I�+ก ! 19 ก���$� !�R��]RY �H�H	H��	 �# 	D"! $����Q�"D]$EH$�H�H	H��	 �      
      # 	D"! $�����
�G
�+DU HI�D�	H
��W�$�"	 OB-N ]$E#กU (1) MBV13-5D, MBV12-8B #�+        
      ����
�G
�+DU HI�D�	H
��W�$�"	 OB-C ]$E#กU (2) MBV3-9H, MBV4-5C, MBV17-5H,     
      MBV19-10F D���
�$�! F	ก����!ก�!��� �!"#		��HI�D�	H
��W�$�"	 (A) OB-N #�+          
      (B) OB-C ����R��GYE�YE	D�N�#DU 8 VX� 0.012 ]�H��ก���/�"��"�"D� #�+ (C) GĴN  PemoNPV ��� 
      ]$E��กก�E�ก���$
����D"$GĴN D������J�D" PX��G�̂ ��� 1: 5 VX� 1: 3200 $ER�R"�� dot blotting PX��      
      G�̂ ���#!! 2 fold serial dilution $ER� PBS ��ก	�N	��$��!	ก�+$�w]	HD�GP��_H�� 
 H$�         �^   JU ������$ lysate Y � E. coli ���
�	��� BL21 (DE3) �����
����"$ pTYB1 

             � ̂  JU ������$ lysate Y � E. coli ���
�	��� BL21 �����
����"$ pGEX-6P-1 
                       �^   JU ������$����ก�$��กก�E�ก���$
�IกD"       
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\�
I�+ก ! 20 ก���$� !�R��]RY �H�H	H��	 �# 	D"! $����Q�"D]$E (1) MBV3-9H GI���!      
      G���!ก�!H�H	H��	 �# 	D"! $����Q�"D��ก Boonsanongchoking #�+�	 ^�	g (2006: 371- 
      376)(2) MBV8-5G, MBV14-1G, MBV21-4B H$�H�H	H��	 �# 	D"! $���Q���R�ก�	 (3)  
      MBV3-9H + MBV8-5G, (4) MBV14-1G + MBV21-4B #�+ (5) Q���R�ก�	��N� 4 D�R F	ก�� 
      ��!ก�!��� �!"#		��HI�D�	H
��W�$�"	 (A) OB-N #�+ (B) OB-C ����R��GYE�YE	D�N�#DU 8 VX�  
      0.012 ]�H��ก���/�"��"�"D� #�+ (C) GĴN  PemoNPV ���]$E��กก�E�ก���$
����D"$GĴN D������J�D"  
      PX��G�̂ ��� 1:5 VX� 1: 3200 $ER�R"�� dot blotting PX��G�̂ ���#!! 2 fold serial dilution $ER�  
      PBS ��ก	�N	��$��!	ก�+$�w]	HD�GP��_H�� 
           H$�        �^   JU ������$ lysate Y � E. coli ���
�	��� BL21 (DE3) �����
����"$ pTYB1 

             � ̂  JU ������$ lysate Y � E. coli ���
�	��� BL21 �����
����"$ pGEX-6P-1 
                       �^   JU ������$����ก�$��กก�E�ก���$
�IกD"     
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D���� 3 H��	Y �H�H	H��	 �# 	D"! $�����
�G
�+DU ��� �!"#		��HI�D�	H
��W�$�"	 OB-N #�+  
     OB-C, class, �R���
�G
�+#�+�R��]RY �ก��D�R���# 	D"G�	Y �H�H	H��	 # 	D"! $����  
     �$� !H$�R"�� dot blotting, Western blotting #�+ immunohistochemistry 
 

 

MAbs 
(isotype) 

�R��]RY �ก��
D�R���# 	D"G�	H$�

R"�� dot blotting               
(G|�HDH��/]�H���"D�) 

ก��D�R���# 	D"G�	H$�R"��
Western blotting 

(GĴN  PemoNPV D��
����J�D")  

 

IHC 

 

HI�D�	�����! 

MBV13-5D  
(IgG2a ) 

2.40 +++ +++ OB-N 

MBV12-8B  
 (IgG1 ) 

2.40 +++ +++ OB-N 

MBV3-9H, MBV4-5C,        
MBV17-5H   

(IgG1 ) 

4.13 +++ 

 

+++ OB-C 

MBV19-10F  
(IgG1 ) 

8.26 ++ +++ OB-C 

 

    ����G�D�         -     H�H	H��	 �# 	D"! $�]�U�����V��!ก�!HI�D�	��̂ GĴN  PemoNPV ]$E 
                        +      H�H	H��	 �# 	D"! $���!ก�!HI�D�	��̂ GĴN  PemoNPV ]$EG�Oก	E � 
                       ++      H�H	H��	 �# 	D"! $���!ก�!HI�D�	��̂ GĴN  PemoNPV ]$EJ�$G�	 
                      +++     H�H	H��	 �# 	D"! $���!ก�!HI�D�	��̂ GĴN  PemoNPV ]$EJ�$G�	��ก 
                     IHC      immunohistochemistry 
                   MAbs       H�H	H��	 �# 	D"! $� 
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\�
I�+ก ! 21 ก���$� !I}"ก"�"��YE���+�RU��H�H	H��	 �# 	D"! $�ก�!����ก�$��กY�RU�� 
      	N
�Y �ก�E�Y�R���D"$GĴN  WSSV #�+ YHV H$���$����ก�$��กก�E�ก���$
����D"$GĴN  PemoNPV  
      #�+�ก�$��กY�RU��	N
�Y �ก�E�Y�R���D"$GĴN  WSSV #�+ YHV D������J�D" !	ก�+$�w]	HD� 
      GP��_H��I�+��Z 1 ]�H���"D�/��$ $��	�N (1) ����ก�$��กก�E�ก���$
����D"$GĴN  PemoNPV (2)  
      �ก�$��กY�RU��	N
�Y �ก�E�Y�R���D"$GĴN  WSSV (3) �ก�$��กY�RU��	N
�Y �ก�E�Y�R���D"$GĴN  YHV  
      ��ก	�N	!U�$ER�H�H	H��	 �# 	D"! $� (A) MBV3-9H (B) W29 ����
�G
�+DU GĴN  WSSV  
      (Chaivisuthangkura; et al.  2004: 359-363) #�+ (C) Y19 ����
�G
�+DU GĴN  YHV  
      (Sithigorngul;  et al.  2002: 71-76) 
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\�
I�+ก ! 22 ก���$� !I}"ก"�"��YE��$ER�R"�� immunohistochemistry Y �H�H	H��	 � 
      # 	D"! $�����
�G
�+DU  PemoNPV ก�! ���I�+ก !DU��g \��F	G	̂N G�̂� Y �ก�E����D"$GĴN  
      J	"$DU��g ]$E#กU (A) G�̂� !�Q"R� ! lymphoid organ ���D"$GĴN  PstDNV (B) D�!Y �ก�E����D"$GĴN  
      PmDNV (C) G�̂� !�Q"R�	��FDEGI�^ ก���D"$GĴN  WSSV (D) G��^ กก�E����D"$GĴN  YHV #�+ (E)  
      G��̂ กก�E����D"$GĴN  TSV H$�FJEH�H	H��	 �# 	D"! $�J	"$DU��g ]$E#กU (1) MBV3-9H ��� 
      �
�G
�+DU GĴN  PemoNPV (2) IH1-5 ����
�G
�+DU GĴN  PstDNV (Sithigorngul; et al.  2009:  
      126�132) (3) HPV16-9C ����
�G
�+DU GĴN  PmDNV (Rukpratanporn; et al. 2005: 85�89)  
      (4) W29 ����
�G
�+DU GĴN  WSSV (Chaivisuthangkura; et al. 2004: 359-363) (5) Y19 ��� 
      �
�G
�+DU GĴN  YHV (Sithigorngul; et al.  2002: 71-76) (6) TSV3-666 ����
�G
�+DU GĴN  TSV  
      (Longyant; et al.  2008: 75-78) 
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1. LB broth 

Tryptone           5.0 ก��� 
Yeast-extract         2.5 ก��� 
NaCl            5.0 ก��� 
 !"�#$%&ก'�(#)*+,-+.�"�&!�        500.0 �"''"'"!� 

2. LB agar 
Tryptone           5.0 ก��� 
Yeast-extract         2.5 ก��� 
NaCl            5.0 ก��� 
Agar            7.0 ก��� 
 !"�#$%&ก'�(#)*+,-+.�"�&!�        500.0 �"''"'"!� 
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1. 10X TBE buffer 

Tris-HCl (.��9 pH 8.3)       108.0  ก��� 
Boric acid            55.0  ก��� 
EDTA             9.0  ก��� 
 !"�#$%&ก'�(#)*+,-+.�"�&!�         1000.0  �"''"'"!� 

2. 100mM IPTG 
IPTG                    238.0           �"''"ก��� 
 !"�#$%&ก'�(#)*+,-+.�"�&!�             10.0           �"''"'"!� 

3. Buffer B (100mM NaH2PO4,10mM Tris-HCl, 8M Urea; pH 6.3) 
NaH2PO4                1.38  ก��� 
Tris-HCl (.��9 pH 6.3)             0.12  ก��� 
Urea                48.05  ก��� 
 !"�#$%&ก'�(#)*+,-+.�"�&!�         100.00  �"''"'"!� 

4. 100mM PMSF 
PMSF                17.4  �"''"ก��� 
Isopropanol (conc.)               1.0  �"''"'"!� 

5. 0.15M Phosphate buffered saline (PBS), pH 7.2 
NaCl                                                         8.00   ก��� 
KCl                                                           0.20   ก��� 
KH2PO4                                                     0.20  ก��� 
Na2HPO4                                                    1.15  ก��� 
 !"�#$%&ก'�(#)*+,-+.�"�&!�                1000.00  �"''"'"!� 

6. 5%Blotto   
 #�O�PQR��# #S (Skimmed milk)                         5.0  ก��� 
 PBS                                                         100.0  �"''"'"!� 

    1% Merthiolate (Sigma)                                   1.0   �"''"'"!� 
    Triton X-100 (Sigma)                                      0.1   �"''"'"!� 
7. 1% Merthiolate   

  Thimerosal (Sigma)                                        1.0  ก��� 
   !"�#$%&ก'�(#)*+,-+.�"�&!�                                100.0  �"''"'"!� 
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8. 1M KCl 
      KCl            7.46  ก��� 

 !"�#$%&ก'�(#)*+,-+.�"�&!�            1000.00  �"''"'"!� 
9. 1% SDS 
     SDS              1.0  ก��� 

 !"�#$%&ก'�(#)*+,-+.�"�&!�          100.0  �"''"'"!� 
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 !�"

�#$�� %&�� 
 

1. RPMI medium 
  RPMI 1640 (Gibco BRL, USA)                      10.4000  ก��� 
  D-glucose (Sigma)                                       3.6000  ก��� 
  L-glutamine (Sigma)                                     0.2923  ก��� 
  C3H3O3Na (Sigma)                                       1.1005  ก��� 
  NaHCO3                                                    2.0160  ก��� 
  HEPES                                                     5.9525  ก��� 
  Penicillin G)                                               20,000  units 
  Streptomycin                                                  200  �"''"ก��� 
  #$%&ก'�(# (Milli Q water)                                     1000  �"''"!� 
  ก�QR-+XS sterilized millipore membrane 0.22 ,�Z[� �!�  
 2.  20% Fetal bovine serum   
  RPMI medium                                                80.0  �"''"!� 
  Fetal calf serum (FCS, Starrate, Australia)              
  *�]Q Bovine calf serum (BCS, Starrate, Australia)  20.0  �"''"!� 
  100X HT supplement (Gibco BRL, USA)               1.0   �"''"!� 

3. HAT medium 
   �̂- ']Q-_-R`&ก*#a �&bc d+�d+# 1%  
  )# RPMI medium                                            80.0  �"''"!� 
  FBS                                                              20.0  �"''"!�   
  100 X HT supplement                                        1.0  �"''"!� 
  50 X Aminopterin (Sigma)                                   2.0  �"''"!� 

4. 40% Polyethylene glycol 
  Polyethylene glycol                                            2.0  ก��� 
  RPMI medium                                                   3.0  �"''"!� 

5. 12% Dimethylsulfoxide 
  Dimethylsulfoxide (Sigma)                                  12.0  �"''"!� 
  RPMI medium                                                  88.0  �"''"!�   
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����������
��� SDS-PAGE �
� Western blotting 
  

     1. Stock solution 
1.1 Monomer solution (30% T, 2.7% CBis)                 

    Acrylamide                                           58.4  ก��� 
    N,Ne-methylene-bis-acrylamide                   1.6  ก��� 

   !"�#$%&ก'�(#)*+,-+.�"�&!�      200.0 �"''"'"!� 
1.2 4 X Running gel buffer (1.5 M tris-HCl, pH 8.8) 

Tris (hydroxymethyl) aminomethane         36.3  ก��� 
   !"�#$%&ก'�(#)*+,-+.�"�&!�          200.0 �"''"'"!� 

   .��9 pH -+XS 0.1 N NaOH  
1.3 4 X Stacking gel buffer (0.5 M tris-HCl, pH 6.8) 

    Tris                                                      3.0  ก��� 
     !"�#$%&ก'�(#)*+,-+.�"�&!�                          50.0  �"''"'"!� 
    .��9 pH -+XS 0.1 N NaOH 
 1.4 10% SDS  

sodium dodecyl sulfate                           50.0  ก��� 
     !"�#$%&ก'�(#)*+,-+.�"�&!�                         500.0  �"''"'"!�  
          1.5 _Q�Z� #fS� .Q�cg�' h! d+�d+# 10 %  

_Q�Z� #fS� .Q�cg�' h!                            0.1  ก��� 
 !"�#$%&ก'�(#)*+,-+.�"�&!�                            1.0  �"''"'"!� 

 1.6 Running gel overlay  
0.15 M Tris-HCl (1.2)                             25.0  �"''"'"!� 

                  10% SDS (1.4)                                       1.0  �"''"'"!� 
 !"�#$%&ก'�(#)*+,-+.�"�&!�                         100.0  �"''"'"!� 

 1.7 2 X Treatment buffer  
0.5 M Tris-HCl (1.3)                                 2.5  �"''"'"!� 
10% SDS (1.4)                                        4.0  �"''"'"!� 
Glycerol                                                 2.0  �"''"'"!� 
2-Mercaptoethanol                                   1.0  �"''"'"!� 
#$%&ก'�(#                                                  0.5  �"''"'"!� 
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2. ก&� !�fS� separating gel _'i stacking gel 
2.1 12% separating gel  

 Monomer solution (1.1)                                   8.0 �"''"'"!� 
     0.15 M Tris-HCl (1.2)                                      5.0 �"''"'"!�  
   10% SDS (1.4)                                              0.2 �"''"'"!�   
    #$%&ก'�(#                                                         6.7 �"''"'"!� 
    _Q�Z� #fS� .Q�cg�' h!  d+�d+# 10 % (1.5)       100.0 ,�Z[�'"!� 
    TEMED                                                        7.0  ,�Z[�'"!� 

2.2  4% Stacking gel  
    Monomer solution (1.1)                                  2.7 �"''"'"!� 
    0.5 M tris-HCl (1.3)                                       5.0 �"''"'"!�            
    10% SDS (1.4)                                            0.2 �"''"'"!� 
    #$%&ก'�(#                                                     12.2 �"''"'"!�            
    _Q�Z� #fS� .Q�cg�' h! d+�d+# 10% (1.5)       100.0         ,�Z[�'"!�          
    TEMED                                                   10.0  ,�Z[�'"!� 
 3.  Running buffer 

           4X Tank buffer 
            Tris                                                         12.0  ก��� 
            Glycine                                                    57.6  ก��� 
            10% SDS (1.4)                                          40.0  �"''"'"!�                
            #$%&ก'�(#                                                  4000.0        �"''"'"!� 
4.  b&�'i'&SS+Q�bfZ.�!f# _'i'+&RbfS+Q�bPX# ก"# 

         4.1  b&�'i'&SS+Q�bfZ.�!f# (Coomassie blue) 
       4.1.1  Stain stock (1% Coomassie blue R-250) 

         Coomassie blue R-250                        1.0  ก��� 
         #$%&ก'�(#                                          100.0  �"''"'"!� 

           4.1.2  Stain 
          Stain stock (4.1.1)                            50.0 �"''"'"!� 
          Methanol                                      250.0  �"''"'"!� 
          Glacial acetic acid                            50.0 �"''"'"!�             
          #$%&ก'�(#                                         500.0  �"''"'"!� 
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         4.2  b&�'i'&S'+&RbfS+Q�bPX# ก"# 
    4.2.1  Destain 1  

         Methanol                                        500.0 �"''"'"!�   
                         Glacial acetic acid                            100.0 �"''"'"!� 

         #$%&ก'�(#                                         1000.0 �"''"'"!� 
          4.2.2  Destain 2  

         Methanol                                         50.0 �"''"'"!�            
         Glacial acetic acid                             70.0 �"''"'"!�            
         #$%&ก'�(#                                         1000.0 �"''"'"!�  

5. Towbin transfer buffer pH 8.8  
  Tris                                                                  3.0  ก��� 
  Glycine                                                            14.4  ก��� 
  Methanol                                                        200.0  �"''"'"!� 
   !"�#$%&ก'�(#)*+,-+.�"�&!�                                    1000.0        �"''"'"!� 

6. Z.�!f#�&!�j&# (Sigma) .�iกQ9-+XS 
  β-Galactosidase, Escherichia  coli                       116.0  ก"Z'-&'!�# 
  Phosphorylase b, rabbit  muscle                           97.0  ก"Z'-&'!�# 

Albumin,  bovine  serum                                     66.0  ก"Z'-&'!�# 
Ovalbumin,  chicken egg                                     45.0  ก"Z'-&'!�# 
Carbonic anhydrase,  bovine  erythrocytes             29.0  ก"Z'-&'!�# 
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������ก 9 

����������
��������ก��!��9�	� ISOTYPE �
� SUBISOTYPE �	�                            

%�%�%�
�	
�	�! �	&� 

 
Hybridoma sub-isotyping kit, mouse (Zymed) .�iกQ9-+XS 
 1) Rabbit anti-Mouse IgG1 (γ1 chain specific) 
 2) Rabbit anti-Mouse IgG2a (γ2a chain specific) 
 3) Rabbit anti-Mouse IgG2b (γ2b chain specific) 
 4) Rabbit anti-Mouse IgG3 (γ3 chain specific) 
 5) Rabbit anti-Mouse IgA (α chain specific) 
 6) Rabbit anti-Mouse IgM (µ chain specific) 
 7) Rabbit anti-Mouse kappa light chain 

8) Rabbit anti-Mouse lambda light chain  
9) Normal Rabbit Serum, (Negative Control) 
10) Positive Control, Monoclonal Mouse IgG1 

(Mouse IgG1 )# RPMI-1640 mf( b�"�-+XS 10 % FBS) 
11) Substrate Buffer, Concentration (10X)  
     (1 M citrate, pH 4.2, containing 0.03 % H2O2) 
12) ABTS Substrate, Concentrated (50X) 

(2,2 n azino-di [3-ethylbenzthiazoline sulfonic acid]) 
13) Blocking Solution, Concentration (50X)  
      (25% BSA in PBS and 0.05% NaN3) 
14)  HPR-Goat anti-Rabbit IgG (H+L), Concentrated (50X) 
15)  Goat anti-Mouse IgGAM, Concentrated (50X) 

(0.5 mg/ml in PBS containing 10% glycerol and 0.05% NaN3) 
16) 50% Tween 20 
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����������
��� ENZYME-LINKED IMMUNOSORBENT ASSAY (ELISA) 
 

 1. 0.1 M Citrate buffer, pH 4.5 
         Sodium citrate                                               29.4 ก��� 
         1%Merthiolate                                               10.0  �"''"'"!� 
         #$%&ก'�(#                                                      1000.0  �"''"'"!� 
         .��9 pH -+XS 0.1 N HCl 

2. 1 N H2SO4 
    H2SO4 (conc.)                                                27.0  �"''"'"!� 

         #$%&ก'�(#                                                      1000.0  �"''"'"!� 
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��� immunohistochemistry 
 

 1. coated slide solution 
     Gelatin                                                              1.0 ก��� 
     CrK(SO4)2.12H2O                                               50.0 �"''"ก��� 
     #$%&ก'�(#                                                           100.0 �"''"'"!� 
2. Davidsones fixative 

 95% ethanol                                                      30.0 �"''"'"!� 
 100% formalin                                                    20.0 �"''"'"!� 

 Glacial acetic acid                                               10.0 �"''"'"!� 
 #$%&ก'�(#                                                              30.0 �"''"'"!� 
4. Calf serum 10% (P1

+) 
 Calf serum                                                         10.0 �"''"'"!� 

 PBS                                                                100.0 �"''"'"!� 
5. bf Enriliches acid hematoxylin 

  Hematoxylin                                                         8.0 ก��� 
  95% ethanol                                                      400.0 �"''"'"!� 
  Aluminium Potassium Sulphate                                8.0 ก��� 

  Glycerine                                                          400.0 �"''"'"!� 
  Glacial acetic acid                                               400.0 �"''"'"!� 
         #$%&ก'�(#                                                             400.0 �"''"'"!� 

6. bf 0.2% Eosin Y )# 95% ethanol 
 Eosin Y                                                              0.2 ก��� 

 95% ethanol                                                    100.0 �"''"'"!� 
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