
�������� ��	
���
��

Expression of Toll-like receptor signaling-related genes in pigs co-infected
with porcine reproductive and respiratory syndrome virus and porcine cir-
covirus type 2

Van Hieu Dong, Pang-Yan Tu, Pei-Chun Tsai, Yi-Hsin Lin, Hsiu-Luan
Chang, Tsun-Yung Kuo, Ming-Tang Chiou, Chao-Nan Lin, Wen-Bin Chung

PII: S0034-5288(15)00151-4
DOI: doi: 10.1016/j.rvsc.2015.05.006
Reference: YRVSC 2877

To appear in:

Received date: 6 January 2015
Revised date: 16 April 2015
Accepted date: 10 May 2015

Please cite this article as: Dong, Van Hieu, Tu, Pang-Yan, Tsai, Pei-Chun, Lin, Yi-
Hsin, Chang, Hsiu-Luan, Kuo, Tsun-Yung, Chiou, Ming-Tang, Lin, Chao-Nan, Chung,
Wen-Bin, Expression of Toll-like receptor signaling-related genes in pigs co-infected with
porcine reproductive and respiratory syndrome virus and porcine circovirus type 2,
(2015), doi: 10.1016/j.rvsc.2015.05.006

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.rvsc.2015.05.006
http://dx.doi.org/10.1016/j.rvsc.2015.05.006


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

 1 

Expression of Toll-like receptor signaling-related genes in pigs co-infected with porcine 

reproductive and respiratory syndrome virus and porcine circovirus type 2 

 

Van Hieu Dong
a
, Pang-Yan Tu

a
, Pei-Chun Tsai

a
, Yi-Hsin Lin

a
, Hsiu-Luan Chang

b
, Tsun-

Yung Kuo
c
, Ming-Tang Chiou

a
, Chao-Nan Lin

a,*
, Wen-Bin Chung

a,* 

 

a
Department of Veterinary Medicine, 

b
Department of Animal Science, National Pingtung 

University of Science and Technology. Neipu, Pingtung 912, Taiwan, R.O.C. 

c
Department of Biotechnology and Animal Science, National Ilan University, Ilan 26041, 

Taiwan, R.O.C. 

 

 

ABSTRACT 

 

Pigs co-infected with porcine reproductive and respiratory syndrome virus (PRRSV) 

and porcine circovirus type 2 (PCV2) have been shown to develop more severe disease than 

pigs infected with PRRSV or PCV2 only. The underlying interaction mechanisms between the 

two viruses in developing the disease are unclear. The present study investigates the mRNA 

expression of Toll-like receptors (TLRs) signaling-related molecules in peripheral blood 

mononuclear cells from pigs infected with PRRSV or PCV2 or both. The mRNA expression 

levels were determined by quantitative real-time RT-PCR. Co-infection of pigs with PRRSV 

and PCV2 resulted in a negatively synergistic effect on the mRNA expression of the negative 

regulators of TLR, including A20, Bcl-3, IRAK-M, MKP-1, SARM1 and SIGIRR, as well as 

the TLRs downstream transcription factors IRF-1 and IRF-3. A positively synergistic effect of 
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