
วารสารสถาบันสุขภาพสัตว์แห่งชาติ (Thai-NIAH eJournal): ISSN 1905-5048, http://niah.dld.go.th, Volume 9 Number 1 (May-Aug 2014) : 36-47               36 

��ก�����	
���
ก�����	 Porcine Circovirus type 2  

"�#�$"%&��	'�( 
 

������� �	
����* ���� ��	
������   ������� �
��� 
 
������������������ก�����������!�"#�	 
��$!
��%��� ���&����"����'�����( 80110 
*,�	��-,��(
--�"���: /�� 075-770008-9 �%
 110 /����� 075-770008-9 �%
 102   E-mail: yan.yoidam@gmail.com 

 
)�$�*(+� 

Porcine circovirus type 2 (PCV2) $NO���$&���
�ก��%�
�ก��#���ก���P$���ก�%� porcine circovirus 

associated diseases (PCVADs) ก%
#&	$ก��
�ก��#���--�%��S ������#&	$ก��"�����T$������$��UVก�� $(WX
 

PCV2 �����ก$NO� genotype 1 ��� genotype 2 #�N��$��Y����������ก���-$(WX
 PCV2 "��X���ก#�NZ �.�. 

2541 ก���\กU�"��X���X�����]�N����"�$�WP
�\กU�ก��$N��P���N�����#��%�� open reading frame 2 (ORF2) ��ก

���
�%����ก���P#&	,�-�ก�%
$(WX
 PCV2 #�!�"#�	�
�N��$��Y�� ��&�%��NZ �.�. 2554-2556 ������ 26 

���
�%�� $N���-$���-ก�-������'��
WP���P��ก��������#�N��$��Y������%��N��$�� �-�%���X�&��
��%#� 

genotype 1 �-%�

ก$NO� 2 subgroup Y�	�ก% subgroup 1A/B ������ 13 ���
�%�� (50.0 %) /�� 7 ���
�%��$ก��

�%��ก�-/�" classical swine fever (CSF) ���/�" porcine reproductive and respiratory syndrome (PRRS) 

(53.8%) ��� subgroup 1C ������ 13 ���
�%�� (50.0%) /�� 4 ���
�%��$ก���%��ก�-/�" PRRS (30.7%) "���

"�	��"�\�ก���
����"��/
Y����
� subgroup 1A/B ��� 1C 
��%��&�%�� 98.5j100% ��� 91.8j100% 

��������- ��X���X$(WX
 PCV2 subgroup 1A/B ��"���"�	��"�\�ก�-$(WX

	��
����P��กY�	��กN��$��Y�� 93.7-

94.2% N��$��$�$'
������� 88.8-89.6% ��� N��$��k��P�$�� 87.9-89.2% �%�� subgroup 1C ��"���

"�	��"�\�ก�-$(WX

	��
����P��กY�	��กN��$��Y�� 83.2-89.2 % ��กก���\กU���X�����]#(	$NO��	
����WX�V����P

���"�T�
�����%�� ORF2 ���$NO��	
��������-�������$(��/�$�ก���
�$(WX
 PCV2 $�WP
#(	$NO�������#�ก��

����,�"�-"�� Nl
�ก�� ���ก�����$(WX
 PCV2 #�!�"#�	 
 

$,�-,�$�. : ��กUm�������'�ก��� $n
��/"Y���� type 2 ��ก� !�"#�	�
�Y�� 
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)��,� 

porcine circovirus $NO�$(WX
Y���� family Circoviridae ,   single stranded DNA ������������'�ก��� 

1.76 kb (Fenaux et al., 2000) �-%�

ก$NO� 2 ก��%������กUm�������'�ก�������
���$��  "W
 porcine 

circovirus type 1 (PCV1) ��� porcine circovirus type 2 (PCV2) /��$(WX
 PCV1 �-Y�	��P�YN#���P�����	
�Y�%

ก%
#&	$ก��/�"#���ก� �%��$(WX
Y���� PCV2 �����]ก%
/�"#���ก� (Opriessnig et al., 2008) �-%�

กY�	 3 

genotype /"����	���
�$(WX
N��ก
-�	�� 3 open reading frames (ORFs) n\P�$NO������P���&�	���P"�-"��ก��

�������
�/N������P��ก�%��ก�� Y�	�ก% 1) ORF1 $NO� replication protein ��P���$NO��%
ก��$��P������� DNA �
�

$(WX
Y���� 2) ORF2 $NO��%��N��ก
-�
�/N����/"����	���%�� Cap protein ��P���%���
�ก���
-��
��%


!���"�	�ก�� (immunoreactive epitopy) ���$NO������P��"���,���N� (variable) ��� �\����������#(	#�ก�����ก��%�

������'�� $(WX
 PCV ��P��กY�	 $NO�/N����/"����	��$����(���$������P&%
&�	�Y���� ���$NO�/"����	��&��ก ������

�
�/�$�ก�� 30 kDa (Nawagitgul et al., 2000) n\P���กก���\กU��
� Liu et al. (2001) ����#&	$&t��%� ORF2 

$NO�
�"�N��ก
-/"����	���
�$(WX
 PCV2 capsid protein /��#���ก���P��ก�����$(WX
�����]�����- ORF2 &���

ก�����$(WX
 24 (�P�/�����$��P�N����m�\X�$�WP
�S ��กก���\กU�����	��(��/�$�ก���
���� ORF2 �
�$(WX
 PCV2 

#�N��$��k��P�$�� �-�%��-%�

กY�	 2 genotype /�� genotype I $NO� strain ��P��"���"�	��"�\�ก�-$(WX
��P��

��ก N��$��k��P�$�� �&��(
�m���ก� ���N��$��$�$'
������� �%�� genotype II $NO� strain ��P��"���

"�	��"�\�ก�-$(WX
��P����กN��$��$�
���� N��$���$N� ���N
$���ก�$&�W
 ���$
$(�� (Boisseson et al., 2004)  

��� 3) ORF3 $NO��%����P��ก�%��ก����P���"�T��&�%��$(WX
 PCV1 ���$(WX
 PCV2 �
ก��ก��X����-�%� ORF3 �
�

$(WX
 PCV2 ��	��/N������P���#&	$ก��ก������
�$n��� (apoptosis) #��m���P$(WX
 PCV1 Y�%��ก����	��/N����

���ก�%�� (Liu et al., 2006) $(WX
 PCV2 ก%
#&	$ก��ก��%�
�ก���%��S#���ก� $(%����!������/���&���&�%��� (post 

weaning multisystemic wasting syndrome; PMWS) ก�����$(WX
#���--���$���&��#� (porcine respiratory 

disease complex; PRDC) ก��%�
�ก�����,��&������Y�$�WP
� (porcine dermatitis and nephropathy 

syndrome ; PDNS) ���ก����	���ก n\P�ก��%�
�ก����Pก�%������X���$���ก�%� porcine circovirus associated 

diseases (PCVADs) (Seeliger et al., 2007; Shen et al., 2012)  

#�N��$��Y����������ก���-$(WX
 PCV2 "��X���ก#�NZ �.�. 2541 (Tantilertcharoen et al.,1999) $�WP


�\กU�ก�����$(WX
 PCV2 �	
�&��� �-$(WX
 PCV2 ��ก$�WX
$�WP
��ก���Pk{�#�����|}�-�t
"��X���%NZ �.�.2536 /����'� 

polymerase chain reaction (PCR)  (Kiatipattanasakul-Banlunara et al., 2002) �����กก���\กU���กUm�

������'�ก����
�$(WX
 PCV2 #�N��$��Y�� #�(%��NZ �.�. 2550-2553 �-�%�
��%#� genotype 1 n\P�N{���-��
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���/�	��
�ก��$ก��/�"#�ก��%�
�ก�����ก�%��$��P�����\X������"�����������ก�\X� ���#&	$ก��,�ก���-���

$��UVก��$NO�
�%����ก (��!��������"m�, 2011) �\���,�	�\กU���กUm�������'�ก����
�$(WX
#�!�"ก��� !�"

�����

ก !�"������ก ���!�"�����

ก$����$&�W
 (��!��������"m�, 2011 ; Jantafong et al. 2011) ��%

���Y�%��ก���\กU�#�!�"#�	 

ก���\กU���X$NO�ก���\กU�$(��/�$�ก�� �
�$(WX
 PCV2 /��$N���-$���- ����%�� partial ORF2 ��&�%��$(WX
 

PCV2 ��P��กY�	#�!�"#�	��&�%��NZ �.�. 2554-2556 ก�-$(WX
 PCV2 
	��
����P��กY�	#�N��$��Y�����N��$��


WP�S $�WP
$NO��	
��������-�������$(��/�$�ก���
�ก��$ก��/�"#��WX���P$N���-$���-ก�-!���!�"
WP���P$"���ก��

������ ���$NO�������#�ก��"�-"��Nl
�ก��/�"#��WX���P
�%����N�����'�!�� �
ก��ก��X���$NO�V���	
������

���'�ก���$�WP
#(	#�ก�������ก�������#�
��"� 

�
/ก��01��23�4ก�� 

%�2�(+�	-+	%�25 
$กt-���
�%��
�����!��#�Y�	�ก% N
� ��- �	�� Y� �%
��
�n�� ����%
��X��$&�W
� ��กn�ก��ก���P#&	,�

-�ก�%
$(WX
 PCV2 �	����'� PCR (Yeu et. al., 2009) ������ 26 ���
�%�� (���&���(���� 1 ���
�%�� ����U���'��� 
3 ���
�%�� �"����'�����( 15 ���
�%�� ������ 4 ���
�%�� ���� 2 ���
�%�� �������� 1 ���
�%��) ��ก��ก�
������ 344 ��� ��P�%����� m ������������������ก�����������!�"#�	 ��&�%��NZ �.�. 2554 j 2556 n\P�
���
�%�����ก�%��$กt-��กU���P
�m&!��� -80OC $�WP
������ก�� DNA ���ก����� PCR ���&��-����%�� ORF2 �
�
$(WX
 PCV2 �%
YN  

ก��%�25236$���70��*�)8�6�ก
� 
ก��-ก�* DNA 1��ก���,� PCR -,�7��)(4�-+2� ORF2 ��	6?@A� PCV2 

������
�%��
�������ก���%�����
�%����PN��ก
-�	�� N
� ��- �	�� Y� �%
��
�n�� ����%
��X��$&�W
� 
-����ก��$NO� 10% (W/V) tissue suspension #��������� phosphate buffer saline (PBS) pH 7.0-7.2 N{��
$&��P����P 3,000 rpm 5 ���� ก�
��%��#��	��-�,%��ก����Uก�
����� 0.45 µm ��	�������ก�� DNA �	��(��
�ก�����$�t���N Viral DNA Kit (Omega bio-tek, USA ) �����'�ก���
�,�	,��� $�WP
����&���� ORF2 �
�$(WX
 
PCV2 /��#(	 primer PCV 1067 (FW 5� TTAGGGTTTAAGTGGGTC-3�) ��� PCV 1749 (RV 5�-
ATGACGTATCCAAGG CG-3�) (Jantafong et al., 2011) /��#(	(�����$�t���N Gotaq Green Mastermix 
(Promaga, USA) /������������X�&�� 50 µl N��ก
-�	�� PCR master mix 25 µl, primer PCV1067 0.2 
µM, primer PCV1749 0.2 µM, Distilled Water 18 µl ��� ���
�%�� DNA 5 µl ����%��,�����ก�%��$�	�$"�WP
�
$��P�N����m������'�ก��� ��P&	
 Bio-Rad ��%� MyCycler Thermal Cycler (Bio-rad, USA) !��#�	�!�����P���
N��ก����������X   pre-denaturation ��P 95 OC 2 ���� N��ก����� 35 �
-�
� denaturation ��P 94 OC  20 ������ 
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annealing ��P 56 OC  20 ������ ��� extension ��P 72 OC 40 ������ ����	��
�m&!��� 72 OC 10 ���� ��ก��X���� 
PCR product YN��ก DNA -� 1.5 % agarose gel electrophoresis �	��$"�WP
� electrophoresis ��P&	
 
Toyobo ��%� Gelmate 2,000 (Bio-Active, Japan) ������,�!��#�	��� UV �	��$"�WP
� gel documentation 
��P&	
 Vilber lourmat ��%� TCX-20-M (Sigma-Alrich, USA) ��� PCR product ��P#&	,�-�ก�%
����%�� ORF2 �
�
$(WX
 PCV2 �����#&	-�����'��/��#(	 QIAquick PCR purification kit (Qiagen, USA)  

ก��236$���70�,�*�)-��
���
ก���1��5�*�,� phylogenetic tree  
��������-������'�ก��� ��P#&	,�-�ก�%
����%�� ORF2 �
�$(WX
 PCV2 ��$N���-$���-ก�-V���	
������

���'�ก���#� GenBank ������ 13 ���
�%�� ��กN��$��k��P�$�� (AF201311) N��$��$�$'
������� 

(AY484407) N��$��$�
���� (AF201307) ��� N��$��Y�� (HQ735206, HQ735205, HQ735204, 

HQ735202, HQ735201, HQ735200, HQ735203, HQ701666, HQ701665, AY864814) ���ก�����$����/��

��'� ClustalW �	��/N��ก�� Bioedit version 7.2.5 (Hall, 1999) $�WP
&�"%�$N
��$nt���"���"�	��"�\�ก���
������-��

�"��/
Y������ก��
���/� �����$"���&�"���������'��
�����%�� ORF2 $�WP
��	�� phylogenetic tree �	����'� 

Maximum Likelihood Analysis (ML) /��#(	/N��ก�� MEGA version 6.06 (Tamura et al., 2013) ���
-

"����%�$(WP
]W
�
��	
�����P 1,000 replicates �	����'�����]��� bootstrap (BS) statistical analysis  

F� 

,�ก�������	����'� PCR ���&��-����%�� ORF2 �
�$(WX
 PCV2 �-�%�#&	,�-�ก��X� 26 ���
�%�� /��Y�	 
PCR product ���� 702 bp (Figure 1) ก����$"���&�ก��$���������-���"��/
Y����
�����%�� ORF2 �
�$(WX
 
PCV2 �-�%���X�&�� 26 ���
�%��
��%#�ก��%� genotype 1 (Table1) ����-%�

ก$NO� 2 subgroup Y�	�ก% 
subgroup 1A/B ������ 13 ���
�%�� ก�����
��%#����&����"����'�����( 8 ���
�%�� ������ 3 ���
�%�� ������� 
2 ���
�%�� /�� 7 ���
�%�� (53.8%) $ก���%��ก�-/�"
WP� (4 ���
�%��$ก���%��ก�- classical swine fever; CSF ��� 
3 ���
�%��$ก���%��ก�- porcine reproductive and respiratory syndrome; PRRS) ��� subgroup 1C ������ 
13 ���
�%�� ก�����
��%#����&����"����'�����( 7 ���
�%�� ����U���'��� 3 ���
�%�� ����� (���� ��������� 
���&����� 1 ���
�%�� /�� 4 ���
�%�� (30.7%) $ก���%��ก�-/�" PRRS (Table 2 ) $�WP
$N���-$���-$N
��$nt���"���
"�	��"�\�ก���
����"��/
Y����
�$(WX
��P�\กU�#� subgroup 1A/B �-�%�
��%��&�%�� 98.5j100% �����"���
"�	��"�\�ก�-$(WX

	��
����P��กY�	��กN��$��Y�� N��$��$�$'
������� ���N��$��k��P�$�� ��&�%�� 93.7j
94.2%, 88. 8j89.6% ��� 87.9j89.2% ��������- (Figure 2) �%�� subgroup 1C �-�%���"���"�	��"�\�ก��
�
����"��/
Y�����&�%��$(WX
��P�\กU�
��%��&�%�� 91.8j100% �����"���"�	��"�\�ก�-$(WX

	��
����P��กY�	��ก
N��$��Y�� ��&�%�� 83.2-89.2% (Figure 2) 
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Table 1 Classification of 26 Thai PCV2 isolated between 2011 and 2013 compared with the reference PCV2  strains 
(bold letters) by nucleotide sequences of ORF2     

Isolate Genotype Subgroup Origin Accession number 
AF201311  1 1A/B France AF201311  
AY484407        1 1A/B Netherlands AY484407         
HQ735206      1 1A/B Thailand / Nakhon Pathom HQ735206       
HQ735205      1 1A/B Thailand / Ratchaburi HQ735205       
HQ735204 1 1A/B Thailand / Ratchaburi HQ735204 
HQ735202 1 1A/B Thailand / Chonburi HQ735202 
HQ735201 1 1A/B Thailand / Chonburi HQ735201 
HQ735200 1 1A/B Thailand / Ratchaburi HQ735200 
PL8032-55 1 1A/B Phatthalung KM584040 
NK4495-56 1 1A/B Nakhon Si Thammarat KM584026 
NK5839-54 1 1A/B Nakhon Si Thammarat KM584035 
NK6358-54 1 1A/B Nakhon Si Thammarat  KM584036 
NK6546-54 1 1A/B Nakhon Si Thammarat KM584028 
TR5228-56 1 1A/B Trang KM584046 
NK1996-56 1 1A/B Nakhon Si Thammarat KM584022 
TR4647-55 1 1A/B Trang KM584045 
NK0282-56 1 1A/B Nakhon Si Thammarat KM584033 
NK5973-55 1 1A/B Nakhon Si Thammarat KM584027 
NK3313-55 1 1A/B Nakhon Si Thammarat  KM584024 
PL3318-55 1 1A/B Phatthalung KM584037 
PL3624-56 1 1A/B Phatthalung  KM584038 
HQ735203 1 1C Thailand / Suphanburi HQ735203 
HQ701666 1 1C Thailand / Chonburi HQ701666 
HQ701665 1 1C Thailand / Chonburi HQ701665 
AY864814 1 1C Thailand AY864814 
SK4951-54 1 1C Songkhla KM584041 
NK4597-56 1 1C Nakhon Si Thammarat KM584034 
NK4304-56 1 1C Nakhon Si Thammarat  KM584025 
CP1577-56 1 1C Chumphon KM584021 
NK8415-56 1 1C Nakhon Si Thammarat KM584032 
NK7574-55 1 1C Nakhon Si Thammarat KM584031 
NK7184-54 1 1C Nakhon Si Thammarat KM584030 
PL4732-56 1 1C Phatthalung KM584039 
SR6062-54 1 1C Suratthani KM584042 
NK2679-56 1 1C Nakhon Si Thammarat KM584023 
NK7027-54 1 1C Nakhon Si Thammarat KM584029 
SR6942-56 1 1C Suratthani KM584043 
SR7740-55 1 1C Suratthani KM584044 
AF201307 2 2 Germany  AF201307 
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Table 2 PCV2 strains isolated from pigs in southern Thailand 

 

   subgroup 1A/B      subgroup 1C  

province  
 

n p 
 

n p 

Chumphon    1 PRRS (1) 
Suratthani    3 PRRS (2) 
Nakhon si thammarat 8 CSF (3) PRRS (1)  7 PRRS (1) 
Phatthalung 3 CSF (1) PRRS (2)  1  
Trang 2     
Songkhla    1  

total 13 53.8% (7/13)   13 30.7% (4/13) 
 
n = number of PCV2 positive sample p = number of co-infection 
 
 
 

 

 
 

                                       M          a          b          c          d          e          f          g          h          i                                  M                 

                        
 

Figure1 The results of PCR amplification for PCV2-DNA from tissues  

             lanes a, b, d, e,  g and i = PCV2 positive sample lanes c, f and h = PCV2 negative sample  

             lane M = ladder 

7O2 bp 

500 bp 
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Figure2 Phylogenetic analysis of Thai isolates and reference strains for ORF2 genes of PCV2 

    = = reference strains               = isolated strains 

Genotype 1 (PCV2) 

Subgroup 1C 

Genotype 1 (PCV2) 

Subgroup 1A/B 

Genotype 2 (PCV2) 
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Abstract 

Porcine circovirus type 2 (PCV2), the causative of multisystemic syndromes known as  

porcine circovirus associated diseases (PCVADs),causes some of the most significant economic 

losses in pig production. It was divided into genotype 1 and genotype 2. The first report of PCV2 in 

Thailand was in 1998. This study investigated genetic characterization of PCV2 sequences in 

domestic pigs affected by PCVADs in southern Thailand. Phylogenetic analysis of ORF2 gene of PCV2 

from 26 Thai isolates between 2011 and 2013 demonstrated that all of the PCV2 isolates were 

clustered into genotype 1 and could be equally categorized into subgroup 1A/B and 1C. 53.8% (7/13) 

of pigs infected with PCV2 subgroup 1A/B were associated with a complex disease of classical swine 

fever (CSF) and porcine reproductive and respiratory syndrome (PRRS). In subgroup 1C, 30.7% (4/13) 

of infected pigs concurred with PRRSV. Moreover, the ORF2 nucleotide and amino acid identity from 

subgroup 1A/B was 98.5-100% and identical to reference strains from Thailand, Netherland and 

France 93.7-94.2%, 88.8-89.6% and 87.9-89.2%, respectively, while the ORF2 nucleotide identity from 

subgroup 1C was 91.8-100% and identical to reference strains from Thailand 83.2-89.2 %. Our study 

provides molecular data of ORF2 gene and epidemiology of the current PCV2 isolates in southern 

Thailand and can be approached to prospective control and prevention of PCVADs within the area. 
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