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David A. Benfield IPRRSS Travel Fellowship

David A. Benfield received his BS and MS degrees from Purdue University and a PhD from the
University of Missouri-Columbia. He has a distinguished 23 years in research related to virus
diseases of food animals. In 1990, he was the co-discoverer of the cause of “mystery swine
disease” or porcine reproductive and respiratory syndrome virus (PRRSV). He has remained a
role model and mentor to many of those who are currently in the PRRS field. He is a member of
the American Society for Virology, American Association of Veterinary Laboratory
Diagnosticians, and Honorary Diplomat of the College of Veterinary Microbiologists, American
Association of Swine Veterinarians and the American Association for the Advancement of
Science. Currently, he is the Associate Director of the Ohio Agricultural Research and
Development Center, The Ohio State University and a Professor in the Food Animal Health
Research Program in the College of Veterinary Medicine. It is his generous donation that
initiated this fellowship program. It is his hope that these fellowships provide students with the
experience of attending the International PRRS Symposium to present their work on PRRS.

2013 David A. Benfield IPRRSS Travel Fellowship Recipients

Bo Ding Washington State University

Mingyuan Han University of Illinois at Urbana-Champaign
Lisa Kvisgaard Technical University of Denmark

Andrea Ladinig University of Saskatchewan

Steve Lawson South Dakota State University

Xiangdong Li Kansas State University

Yanhua Li South Dakota State University

Vlad Petrovan University of Bucharest

Emanuela Pileri Universitat Autonoma de Barcelona
Chantale Provost University of Montreal

Russell Ransburgh South Dakota State University

Christian Savard University of Montreal

Andrew Suddith Kansas State University

Kairat Tabynov Research Institute for Biological Safety Problems, Kazakhstan
Gerard Martin Valls Universitat Autonoma de Barcelona

Xiang Zhou Washington State University

Chinese Association of Animal Science and Veterinary Medicine
Travel Fellowship Recipients

Baochao Fan Nanjing Agricultural University
Jiming Gao Northwest A&F University
Jie Liu Nanjing Agricultural University
Ruifang Wei Northwest A&F University
Chong Zhang Northwest A&F University
Lili Zhang Nanjing Agricultural University
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Monday, May 20

0800

0830

0900

0930

1000
1030
1055
1120

1145

1330

1400

1430

1500

Workshop: Modern technologies for the field with focus on industrial applications: Information for,
industry, veterinarians and producers
Session Chairs: Hanchun Yang and Jane Christopher-Hennings

Hanchun Yang, China Agricultural University - PRRS situation in China-the past, present and future

Guangzhi Tong, Shanghai Veterinary Research Institute - Development and application of a dual-marker
vaccine for highly pathogenic porcine reproductive and respiratory syndrome

Robert Morrison, University of Minnesota - Control of PRRS on farm and regional level

Jane Christopher-Hennings, South Dakota State University - Porcine reproductive and respiratory
syndrome (PRRSV) diagnostics in the United States: Past, present and future

Tea Break

David McLaren, PIC - Breeding for PRRS resistance

Enric Mateu, Universitat Autonoma de Barcelona - PRRS immunology
Pablo Lopez, IDEXX China - Diagnostic testing in China

Lunch - Round table discussion on PRRS Vaccines in China
Moderator: Jishu Shi, Professor, College of Veterinary Medicine at Kansas State University
Panel Members:
e  Guangzhi Tong, Director-General, Shanghai Institute of Veterinary Research, Chinese Academy of
Agricultural Sciences (CAAS)
o  Hua Wu, Professor, Institute of Special Animal and Plant Research, CAAS
o Kegong Tian, Director, National Center for Veterinary Drug Technologies
e Ping Jiang, Professor, Nanjing Agricultural University
e  Xuehui Cai, Professor, Harbin Institute of Veterinary Research, CAAS
e  Wenhai Feng, Professor, College of Life Sciences, China Agricultural University
o  Shishan Yuan, Director, Asian Veterinarian R&D Center, Boehringer Ingelheim Animal Health
e  Shucheng Zhang, Associate Director, Research & Development, Zoetis

Session Chairs: Tahar Ait Ali and Ying Fang

Jay Calvert, Zoetis - Fostera™ PRRS: Modulation of interferon-alpha and induction of protective immunity
two weeks following vaccination

Tanja Opriessnig, lowa State University - Luminex application for PRRS and PCV2

Ganfeng Yi, Beijing Dabeinong Technology Group - Scale-up and transformation of Chinese swine
production in the next decade and analysis of high-efficacy hog production strategies

Tea Break
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IPRRS Opening Ceremony
Bob Rowland and Hanchun Yang

e Dr. Bingsheng Ke, President China Agricultural University - Opening remarks

e  Dr. Cynthia Duerr, Agriculture Attaché U.S. Embassy - Beijing - Opening remarks

e Dr. Kangzhen Yu, National Chief Veterinarian of China Ministry of Agriculture - Opening remarks

e Dr. Bob Rowland, Executive Chair Kansas State University - Special Honor to David Benfield-Co-
discoverer of PRRSV

e Dr. Hanchun Yang, Chair China Agricultural University - Welcome speech

IPRRS Opening Keynote Address
e  Keynote Speaker: Luis Enjuanes, Centro Nacional de Biotecnologia-CSIC - Vaccine Vectors Based
on Coronavirus Genomes to Protect Against PRRSV and SARS-CoV

Break (if desired)

or

Alex Morrow and Hans Nauwynck, DEFRA (Department for Environment, Food & Rural Affairs), UK -
Presentations and Discussion: International Collaborative Network for PRRS

Reception-Mixer - Finger food and drinks

Tuesday, May 21

0800

0900

0935

0955

1015

1030

1100

1120

Keynote Presentation

e  Ying Fang, South Dakota State University - The PRRSV Replicase: Structure, Function and
Implications

Section-1: Virus replication-protein structure-function
Session Chairs: Dongwan Yoo and Luis Enjuanes

o Invited Speaker: Dongwan Yoo, University of Illinois at Urbana-Champaign - Structure and
function of PRRSV proteins

Abstract Talk: H.C. Liu, North Carolina State University - Discovery and characterization of the
involvement of a cellular membrane fusion protein in PRRSV replication

Abstract Talk: Mingyuan Han, University of Illinois at Urbana-Champaign - Non-structural protein 1-

mediated interferon modulation is a common strategy for immune evasion in arteriviruses
Tea Break

Section-2: Vaccines and immunity
Session Chairs: Shishan Yuan and Enric Mateu
e Invited Speaker: Shishan Yuan - Towards a better PRRS vaccine: what are the missing links?

Abstract Talk: Marga Garcia Duran, Ingenasa - The immunization of pigs with a Gp3 subunit vaccine elicits
specific antibody response but does not protect against PRRSV infection after challenge

Abstract Talk: Renukaradhya Gourapura, Ohio State University - Development and validation of porcine
reproductive and respiratory syndrome virus specific neutralizing antibody detection assay in pig oral fluid
samples
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1140  Abstract Talk: Simon Graham, AHVLA - Characterisation of the T cell response induced by infection with
subtype 1 or 3 European porcine reproductive and respiratory syndrome viruses
1200  Lunch
Poster Session 1 - Vaccines, Immunity, Evolution
1430  Section-3: Genetic heterogeneity and evolution
Session Chairs: Tomasz Stadejek and Ping Jiang
o Invited Speaker: Tomasz Stadejek, Warsaw University of Life Sciences - Molecular evolution of
PRRSV in Europe
1500  Abstract Talk: Chao Fang, Nanjing Agricultural University - A Novel isolate with deletion in GP3 gene of
Porcine Reproductive and Respiratory Syndrome virus from the mid-east of China
1520  Abstract Talk: Dongsheng He, South China Agricultural University - swIFN-beta promotes genetic
mutation of porcine reproductive and respiratory syndrome virus in Marc-145
1540  Abstract Talk: Charlotte Hjulsager, Technical University of Denmark - Experimental infection of pigs with
two East European variants of Type 1 PRRSV
1600  Tea Break
1620  Abstract Talk: Gerard Eduard Martin Valls, Universitat Autonoma de Barcelona - Recombination events
are common in genotype 1 and 2 PRRS virus worldwide and may generate mosaic viruses
1640  Abstract Talk: Andrew Suddith, Kansas State University - A novel strain of PCV?2 isolated from vaccinated
pigs suffering PCVAD causes 40% mortality in CDCD pigs in the presence of PPV
1800  Banquet
Wednesday, May 22
0800  Keynote Presentation
Session Chairs: Joan Lunney and Enmin Zhou
o Keynote Speaker: Michael Murtaugh, University of Minnesota - Immunological Interactions of
PRRSV and Pigs
0900  Section-4: Genetics
e Invited Speaker: Joan Lunney, USDA ARS BARC - Genetics of host resistance to PRRSV
infection: Progress of the PRRS Host Genetics Consortium
0930  Abstract Talk: Li Gao, China Agricultural University - MicroRNA-181 suppresses PRRSV infection by
targeting its receptor CD163
0950  Abstract Talk: Li Zhang, Nanjing Agricultural University - Toll-like receptor ligands enhance the
protective effects of vaccination against porcine reproductive and respiratory syndrome virus in swine
1010 Abstract Talk: Bob Rowland, Kansas State University - The role of host genetics in vaccine development
1030  Tea Break
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Section-5: Virus-host interaction (pathogenesis)
Session Chairs: Hans Nauwynck and Guangzhi Tong

e Invited Speaker: Hans Nauwynck, University of Ghent - The pathogenesis of PRRS is fully
determined by the intriguing interplay of PRRSV with monocytic cells

Abstract Talk: Qing He, China Agricultural University - Nonstructural proteins 1beta and 11 play an
important role in differential TNF-alpha production induced by different PRRSV strains

Abstract Talk: Yongming Sang, Kansas State University - Genome-wide analysis of marker genes related
to antiviral regulation in PRRSV infected porcine macrophages at different activation statuses

Lunch
Poster Session 2 - Genetics, Pathogenesis, Epidemiology

Section-6: Epidemiology and disease control
Session Chairs: Marlon Linatoc and Falko Steinbach

e Invited Speaker: Marlon Linatoc, Zoetis - Principles of controlling PCV2-The Importance of
Reducing Viremia

Abstract Talk: Frederick Leung, The University of Hong Kong - Recombination leads to the re-emergence
of highly pathogenic PRRSV in China

Abstract Talk: Emanuela Pileri, Universitat Autonoma de Barcelona - Quantification of PRRSV
transmission: effect of pig vaccination

Abstract Talk: Rolf Rauh, Tetracore - Development of best practices to diagnose Porcine Reproductive and
Respiratory Syndrome (PRRS) Virus subtypes with high sensitivity in swine

Conclusion: Hanchun Yang, CAU, Bob Rowland, KSU - Announce BIVI PRRS Research Award Winners

Organizing committee and invited speaker dinner
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2013 International PRRS Symposium and PCVAD(PCV?2) Abstracts

Abstract
Number Abstract Title Abstract Authors & Affiliations Page #
Speakers
1 EUROPRRS: Still paving the T. Ait-Ali, University of Edinburgh p. 30
way?
2 Fostera™ PRRS: Modulation of J.G. Calvert', J. Marx', R.G. Ankenbauer’, M.L. p. 31
interferon-alpha and induction of Keithl, T.L. Martinl, L.P. Taylorl, D.S. Pearcel,
protective immunity two weeks M.C. Lenz', B. Ashton', P. Hoogeveen®, ' Zoetis
following vaccination. Inc., Kalamazoo, MI, 2Zoetis Inc., Madison, NJ
3 Porcine Reproductive and J. Christopher-Hennings, South Dakota State p- 32
Respiratory Syndrome (PRRSV)  University, Veterinary and Biomedical Sciences
Diagnostics in the United States: ~ Department, Animal Disease Research and
Past, Present and Future Diagnostic Laboratory, Brookings, South Dakota,
USA
4 Vaccine vectors based on L. Enjuanes*, F. Almazan, M. L. DeDiego, S. p- 33
Coronavirus genomes to protect Zuiiga, P. Mateos-Gomez, J. L. Nieto, J. M.
against PRRSV and SARS-CoV Jimenez, J. A. Regla, M. Becares, S. Marquez, L.
Morales, R. Fernandez, C. Castafio, and 1. Sola.
National Center of Biotechnology, Spanish
National Research Council (CNB-CSIC), Darwin
3, Campus Universidad Autonoma, Madrid, Spain
5 The PRRSV replicase: structure, Y. Fang', E.J. Snijder”, 'Department of p- 34
function and implications Veterinary and Biomedical Sciences / Department
of Bio-microbiology, South Dakota State
University, Brookings, SD 57007, USA,
*Department of Medical Microbiology, Leiden
University Medical Center, 2300 RC Leiden, The
Netherlands
6 Principles of controlling PCV2 —  M.L. Linatoc, Zoetis Asia-Pacific Headquarters, p- 35
the importance of controlling Shanghai, China
viremia
7 Reflection of sow serology in C.K. Goodell,' P. Lopez,' A. Kittawornrat,” J. p. 36
piglet litters oral fluids — a sow Zimmerman,” I. Levis®, L. Dufrense’, 'IDEXX
farm surveillance field study Laboratories Inc., 2lowa State University, Ames,
1A, 3Seaboard Farms Inc., Guymon, OK
8 Genetics of host resistance to JK. Lurmeyl*, I. Choil, C.J. Souzal, K.P.C. Araujol, p.- 37

PRRSYV infection: Progress of the
PRRS Host Genetics Consortium

S.M. Abrams', J.P. Steibel>?, M. Arceo?, C.W. Ernst?,
JM. Reecy4, E. Fritz*, J.C.M. Dekkers*, N.J.
Boddicker®, E.H. Waide®, X. Zhao*, ML.F. Rothschild®,
G.S. Plastow’, L. Guan®, H. Bao’, P. Stothard®, R.A.
Kemp(’, M. Kerrigan7, B. Trible’, R.R.R. Rowland’,
lUSDA, ARS, BARC, APDL, Beltsville, MD, USA,
Dept. Animal Science, Michigan State Univ., East
Lansing, MI, USA, 3Dept. Fisheries and Wildlife,
Michigan State Univ., East Lansing, MI, USA, 4Dept.
Animal Science, lowa State Univ., Ames, A, USA,

>Dept. Agricultural, Food and Nutritional Science, Univ.

of Alberta, Edmonton, AB, Canada, f’PigGen Canada,
Guelph, ON, Canada, "Dept. Diagnostic Medicine and
Pathobiology, Kansas State Univ., Manhattan, KS, USA
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9 An update on PRRS immunology  E. Mateu*, Departament de Sanitat Animal i p- 38
Anatomia, Universitat Autonoma de Barcelona,
08193 Bellaterra, Spain & Centre de Recerca en
Sanitat Animal (CReSA), UAB-IRTA, campus
UAB, 08193 Bellaterra, Spain
10 Breeding for PRRS resistance G. McLaren", N. Deeb?, 'Genus R&D, 1525 River p- 39
Rd., DeForest, W1, *Genus R&D, 100 Bluegrass
Commons Blvd., Suite 2200, Hendersonville, TN
11 Control of PRRS on farm and R. Morrison, University of Minnesota p. 40
regional level
12 Global Research on PRRS — A. Morrow, DEFRA (Department for p. 41
development of STAR-IDAZ Environment, Food & Rural Affairs)
PRRS network
13 Immunological interactions of M.P. Murtaugh,* S.R. Robinson, J.C. Schwartz, p. 42
PRRSV and pigs S.R. Stone, X. Wang, M.C. Figueiredo, D.K. Ngo,
Department of Veterinary and Biomedical
Sciences, University of Minnesota, St. Paul, MN
USA
14 The pathogenesis of porcine H. Nauwynck, U. Karniychuk, M. Verbeeck, 1. p- 43
reproductive and respiratory Christiaens, 1. Trus, J. Cao, I. Frydas and W. Van
syndrome (PRRS) is fully Breedam, Laboratory of Virology, Department of
determined by the intriguing Virology, Parasitology and Immunology, Faculty
interplay of PRRSV with of Veterinary Medicine, Ghent University,
monocytic cells Merelbeke, Belgium
15 Luminex® application for PCV2  T. Opriessnig, lowa State University p. 44
and PRRSV diagnosis
16 The role of host genetics in R.R.R. Rowland and B. Trible, Department of p. 45
vaccine development Diagnostic Medicine & Pathobiology, College of
Veterinary Medicine, Kansas State University
17 Molecular evolution of PRRSV in  T. Stadejek, Warsaw University of Life Sciences, p. 46
Europe Faculty of Veterinary Medicine, Nowoursynowska
159C, 02-776 Warsaw, Poland
18 Development and application ofa  G.Z. Tong*, Y.Z. Xu, Y.J. Zhou, Y.F. Jiang, J. p. 47
dual-marker vaccine for highly Sun, W. Tong, Z.Z. Wei, F. Gao, Shanghai
pathogenic Porcine Reproductive ~ Veterinary Research Institute, Chinese Academy
and Respiratory Syndrome of Agricultural Sciences, Shanghai 200241, China
19 Porcine reproductive and H. Yang, College of Veterinary Medicine, China p- 48
respiratory syndrome situation in ~ Agricultural University, Beijing 100193, P. R.
China--the past, present, and China.
future
20 Scale-up and transformation of G. Yi, Beijing Dabeinong Technology Group Co. p. 49
Chinese swine production in the Ltd.
next decade and analysis of high-
efficacy hog production strategies
21 Structure and function of PRRSV  D. Yool*, M. Hanl, Y. Sun], H.C. Liuz, p. 50
proteins 'Department of Pathobiology, University of
[llinois at Urbana-Champaign, Urbana, IL,
*Department of Animal Sciences, North Carolina
State University, Raleigh, NC
22 Towards a better PRRS vaccine: Z. Wei', F. Gao', L. Lin', X. Wangl, R. Zhangl, D. p- 51

what are the missing links?

Tian', F. Tan', Y. Li, S. Yuan™, 1Shanghai
Veterinary Research Institute, CAAS, ?Asian
Veterinary Research and Development Center
(AVRDC), Boehringer-Ingelheim AH China

10
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Epidemiology and Disease Control

23 Feed addition with Tilmicosin M.T. Chiou'*, C.N. Lin', W.H. Lin', C. Wu’, K.L. .52
reduce PRRSV viral loads in pigs  Li', L.N. Hung', 'Department of Veterinary
in vivo Medicine, National Pingtung University of

Science and Technology, Taiwan, “Huvepharma
Taiwan, branch of Huvepharma N.V.

24 Operating system for gene E.J. Choi*, HW. Kang, Y K. Shin, E.J. Kim, Y. .53
surveillance of porcine Oh, J.Y. Song, Viral Disease Division, Animal and
reproductive and respiratory Plant Quarantine Agency, Ministry of Agriculture,
syndrome virus (PRRSV) in Food and Rural Affairs, Anyang, Gyeonggido,

Korea Republic of Korea

25 Development of Real Time RT- E. Redondo, I. Gil, M. Garcia-Duran* and M.J. .54
PCR (RRT-PCR) commercial kit ~ Rodriguez, INGENASA, Madrid, Spain.
for reliable detection and typing
of PPRSV

26 PRRSV elimination in a 600 sow  Z.G. Liang', I.O. Geiger", Y.L. Tang’, X.W. .55
one-site system in China Chen', QY. Zhao', W. Xin', 'Health Assurance

Department, PIC China, Shanghai, PRC,
*Technical Department, Boehringer Ingelheim,
Shanghai, PRC

27 Evidence that Torque teno sus Y.W. Huang"*", T. Opriessnig’, E.M. Vaughn’, . 56
virus 1 (TTSuV1) is not M.B. Roof*, and X.J. Meng'. 'College of
associated with porcine circovirus ~ Veterinary Medicine, Virginia Tech, Blacksburg,
associated diseases (PCVAD) VA, USA, *College of Animal Sciences, Zhejiang

University, Hangzhou, China, *College of
Veterinary Medicine, lowa State University,
Ames, IA, USA, *Boehringer Ingelheim
Vetmedica, Inc., Ames, IA, USA.

28 The establishment of the PRRS H. Liu, L. Mu, M. Yang, S. Sylla, Z. Ding, .57
detection liquid blocking ELISA  College of Veterinary Medicine, and Key
method Laboratory of Zoonosis Research, Ministry of

Education, Institute of Zoonosis, Jilin University,
Changchun, China

29 Seroprevalence of PRRSV, swine  ML.A. Kerrigan, Y. Wang, B.R. Trible, R.R.R. .58
influenza (SIV), and PCV2 in Rowland, Department of Diagnostic Medicine and
feral pigs Pathobiology, College of Veterinary Medicine,

Kansas State University, Manhattan, Kansas

30 Protective effects against PRRSV ~ C.H. Kwon', S.J. Han', S.J. Kim', B.Y. Yoo, S.L .59
infection and boosting effects on Choi3, S.Y. Hwang4, J.H. Hanl, 1College of
PRRSV vaccine of Veterinary Medicine and Institute of Veterinary
immunostimulator(Barodon®) in  Science, Kangwon National University,
pigs Chuncheon, Republic of Korea, *Cargill Agri

Purina, Inc., Sungnam, Republic Korea, *Barodon-
S.F Corp., Ansung, Republic of Korea, “College of
Veterinary Medicine, Seoul National University,
Seoul, Republic of Korea
31 Application of high molecular JH. Lee", L]. Kang', N. Shabir’, A. Khatun’, B.S. . 60

Poly-gamma-glutamic acid on
Pigs infected with Porcine
Reproductive and Respiratory
Syndrome virus

Kimz, W.I Kimz, lDong Bang Co., Ltd, Suwon,
Korea, “College of Veterinary Medicine, Chonbuk
National University, Jeonju, Korea.

11
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32 Genetic analysis and phylogenetic = M.I. Leel, J.Y. Jungl, S.J. Hanl, C.H. Kwonl, .61
tree of porcine circovirus type 2 J.H. Hanl, College of Veterinary Medicine and
field strains isolated from Institute of Veterinary Science, Kangwon National
slaughtered pigs in Korea University, Chuncheon, Republic of Korea.
33 Recombination leads to the re- M. Shi"? and F.C. Leung”™", 'Sydney Emerging .62
emergence of highly pathogenic Infections & Biosecurity Institute, School of
PRRSYV in China Biological Sciences and Sydney Medical School,
The University of Sydney, NSW 2006, Australia,
?School of Biological Sciences, The University of
Hong Kong, Hong Kong S.A.R., China,
*Bioinformatics Center, Nanjing Agricultural
University, Nanjing, China
34 Comparison of viremia of type II  C.N. Lin*, M.T. Chiou, W.H. Lin, L.N. Hung, .63
porcine reproductive and S.Y. Wang, Department of Veterinary Medicine,
respiratory syndrome virus in National Pingtung University of Science and
natural PRRSV infected pigs by Technology, Neipu, Pingtung
zip nucleic acid probes based
real-time PCR
35 Comparison and application of Z.H. Zhang*, Y.W. Wei, H.L. Wu, L.P. Huang, .64
several porcine circovirus type 2 Q.H. Tang, S.B. Li, J.B. Liu, H. Zhang, C.M.
antibody detection kits Liu*, Division of Swine Infectious Diseases, State
Key Laboratory of Veterinary Biotechnology,
Harbin Veterinary Research Institute, Chinese
Academy of Agricultural Sciences, Harbin
150001, China
36 Prevalence of porcine hokovirus S.B. Li*, Y.W. Wei, J.B. Liu, Q.H. Tang, C.M. .65
and its co-infection with porcine Liu*, Division of Swine Infectious Diseases, State
circovirus 2 in China Key Laboratory of Veterinary Biotechnology,
Harbin Veterinary Research Institute, Chinese
Academy of Agricultural Sciences, Harbin
150001, China
37 Three new emerging subgroups J.B. Liu*, L.J. Guo, L. Zhang, Y.W. Wei, L.P. . 66
of torque teno sus virus (TTSuVs) Huang, H.L. Wu, C.M. Liu*, Division of Swine
and co-infection of TTSuV with Infectious Diseases, State Key Laboratory of
porcine circovirus type 2 in China  Veterinary Biotechnology, Harbin Veterinary
Research Institute, The Chinese Academy of
Agricultural Sciences, Harbin, 150001, China
38 Quantification of PRRSV E. Pileri"”", E. Gibert’, F. Soldevila?, S. Lopez- .67
transmission: effect of pig Soria®, A. Garcia'?, 1. Diaz?, J. Pujols®, L.
vaccination. Darwich'?, J. Casal'?, M. Martin'?, E. Mateu'?,
'Departament de Sanitat i Anatomia Animals,
Universitat Autonoma de Barcelona (UAB), 08193
Bellaterra (Cerdanyola del Vallés), Spain, *Centre
de Recerca en Sanitat Animal (CReSA), UAB-
IRTA, campus UAB, 08193 Bellaterra
(Cerdanyola del Vallés), Spain
39 The isolation and identification of Q. Xiaohuo™", X. Gangl’z, J. Yulan', L. Min', Z. . 68

new subtype of PCV2a

Jiyong'™", 'Key Laboratory of Animal Virology of
Ministry of Agriculture, Zhejiang University,
Hangzhou, *Zhejiang Tongdian Biotechnology
Co., Ltd., Hangzhou

12
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40 Development of best practices to ~ R. Rauh', W.M. Nelson', S. Pillay', I Toplak®, p. 69
diagnose Porcine Reproductive 1Tetracore, Rockville, MD, USA, 2University of
and Respiratory Syndrome Ljubljana, Ljubljana, Slovenia
(PRRS) virus subtypes with high
sensitivity in swine
41 Discrimination of Porcine M. Frias, J. Schmid, F. Kuhn, A. J. Raeber, B. p- 70
Reproductive and Respiratory Schroder®, Prionics AG, Wagistr. 27A, 8952
Syndrome virus type I and type Il Schlieren, Switzerland
by an indirect ELISA
42 Detection of porcine reproductive  J.Y. Song' ', E.J. Choi', E.J. Kim', Y. Oh', Y .K. p-71
and respiratory syndrome virus Shin', E.J. Lee”, K.M. Jeong”, ' Animal and Plant
(PRRSV) using the light Quarantine Agency, Ministry of Agriculture, Food
scattering assay (LSA) based on and Rural Affairs, Anyang, Republic of Korea,
the microfluidic chip *Median Diagnostic Inc., Chuncheon, Republic of
Korea
43 Serosurvey and molecular A. Stankevicius*, J. Buitkuviene, R. Cepuliene, J. p-72
detection of PRRSV-1 in Deltuvytiene, Faculty of Veterinary Medicine,
European wild boars (Sus scrofa)  Lithuanian University of Health Sciences
in Lithuania
44 Genetic analysis of porcine M. Takagi", H. Iseki', N. Hattori', K. p-73
reproductive and respiratory Kawashima?, T. Shibahara®, M. Yamakawa', H.
syndrome virus strains in Japan Tsunemitsu', ' Viral Disease and Epidemiology
from 1992 to 2011 Research Division, > Pathology and
Pathophysiology Research Division, National
Institute of Animal Health, Tsukuba, Ibaraki,
Japan
45 Vaccination against PRRS and D. Xu', B. Zhou’, L. Zhu', T. Tao', 'Boehringer p. 74
PCV2 reduced the loss in nursery:  Ingelheim Int’l Trading (Shanghai) Co. Ltd,
a case report Beijing100004, China
*Nanjing Agricultural University, Nanjing210095,
China
46 PRRSYV and other co-infecting S. Vilcek*, M. Vlasakova, V. Leskova, I. Sliz, A. p.- 75
viruses in PMWS affected pigs Jackova, University of Veterinary Medicine and
Pharmacy, 04181 Kosice, Slovakia
47 The first detection of PRRSV in S. Vilcek*, L. Molnar, M. Vlasakova, A. Jackova, p- 76
wild boars hunted in Central University of Veterinary Medicine and Pharmacy,
European region, Slovakia 04181 Kosice, Slovakia
48 Porcine Reproductive and J.Q. Wu'?, J. Yu'*, SN. Liv’, S. Zhou', Z. p-77
Respiratory Syndrome in hybrid Wang®, K. Li%*, Y.Y. Zhang'?, X.Y. Cong'?,
wild boars, China X.W. Chi’, J. Li"?, S.J. Xu', Y.J. Du'%, S.F. Ren'?,
and J.B. Wang"***, 'Shandong Academy of
Agricultural Sciences, Jinan, People’s Republic of
China, 250100, *Shandong Key Laboratory of
Animal Disease Control and Breeding, Jinan,
250100, 3Shandong Normal University, Jinan,
People’s Republic of China, 250014, *Qingdao
Agricultural University, Qingdao, People’s
Republic of China, 266109, >Shandong University
of Traditional Chinese Medicine, Jinan, 250014
49 Exploration of large breeding S.Q. Wu,* Z.J. Wu, Y. Xiao, Y. Cao, F.C. Deng, p.-78

herd with PRRSV serum
acclimation

Guangxi State Farms, Yongxin Husbandry
Company, Nanning, Hengxian 530317
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50 A potential novel Porcine J.X. Xie', Y.F. Zhaa’, M.Z. Zhang', Z. Huang', H. p-79
Reproductive and Respiratory Wang', J. Cui’, L. Sun', M.M. Zhao', G.H.
Syndrome virus subgroup Zhang'", 'College of Veterinary Medicine, South
emerged in south China based on ~ China Agriculture University, Guangzhou 510642,
the genetic analysis of the ORFS China, *Guangdong Animal Health Supervision
gene from 2007 to 2011 Institute, Guangzhou 510230, China
51 Study on antiviral activity of four ~ J.J. He', F.Y. Dai', W.G. Li', J.I. Bi*, W.B. Bai', p. 80
Chinese herbs to Porcine G.S. Yang', G.F. Yin', 'College of Animal
Reproductive and Respiratory Science and Technology, Yunnan Agricultural
Syndrome virus University, Kunming 650201,China, “Animal
Disease Control Center, Chuxiong prefecture,
Yunnan, Province 675000, China
52 Effects of ozone, ultraviolet and Y.D. Yoon'*, W.I. Kim®*, 'PIC Korea, Dagjeon, p. 81
disinfectant against Porcine Korea, “College of Veterinary Medicine and
Reproductive and Respiratory Veterinary Diagnostic Center, Chonbuk National
Syndrome virus University, Jeonju, Korea
53 Preparation and immune activities H.X. Yuan*, H.F. Liu*, Q.Y. Song**, Z.J. Zhao, p. 82
of specific transfer factor against ~ T.Q. Li, Hebei Research Center of Veterinary
porcine reproductive and Biologicals Engineering and Technology, College
respiratory syndrome of Veterinary Medicine, Agricultural University of
Hebei, Baoding, Hebei 071001, China
54 Possible cross-species infection S.L. Zhai"*", M. L. Luo®, W.K. Wei', J.X. Long3, p.- 83
of porcine circoviruses and its S.S. Yuan®, 'Institute of Animal Health,
control measures Guangdong Academy of Agricultural Sciences,
Guangzhou 510640, China, *College of Veterinary
Medicine, South China Agricultural University,
Guangzhou 510642, China, *Shanghai Veterinary
Research Institute, Chinese Academy of
Agricultural Sciences, Shanghai 200241, China
55 Preparation of monoclonal 7.Q. Huang, H. Liu, M. Yang*, Z. Ding, College p. 84
antibody against PRRSV Nsp9 of Veterinary Medicine, and Key Laboratory of
gene and establishment of block- ~ Zoonosis Research, Ministry of Education,
ELISA method Institute of Zoonosis, Jilin University, Changchun
China
56 The Analysis of Genetic Y.S. Zhou, G.S. Ji, HN. Wang*, Z.K. Zhang, p. 85
Variation among 19 Nsp2 Genes F.Y. Zeng, J.G. Xu, R. M. Kang, X. Yang, A.Y.
of PRRSV Isolated from Zhang, School of Life Science, Sichuan
Southwestern China in 2009-2012  University, Animal Disease Prevention and Food
Safety Key Laboratory of Sichuan Province, “985
Project” Science Innovative Platform for Resource
and Environment Protection of Southwestern, Key
Laboratory of Bio-resources and Eco-environment,
Ministry of Education, Chengdu, Sichuan, 610064,
China
Genetics
57 Autophagy is involved in genetic ~ B. Ding*, J.J. Michal, L. Zhang and Z. Jiang, p. 86
resistance to PRRSV infection Department of Animal Sciences, Washington State
University, Pullman, WA 99164-6351, USA
58 Cloning and functional analysis ~ C.L. Jiang', Y.P. Li', F. Xing’, P.F. Wang', Y.L. p. 87

of 5'regulatory region of porcine
CYP3AR88 gene

Jiang'*, 'Shandong Agricultural University,
Taian 271018, China, 2College of Animal Science,
Tarim University, Ala’er 843300, China
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59 Generation of an infectious clone ~ C.L. Jiang', Y.P. Li', F. Xing’, P.F. Wang',Y.L. p- 88
of SDA2, a highly virulent North  Jiang'", 'Shandong Agricultural University, Taian
American-type isolate of porcine 271018, China; “College of Animal Science,
reproductive and respiratory Tarim University, Ala’er 843300, China
syndrome virus

60 Cloning and functional analysis Y.P. Li', F. Xing?, P.F. Wang', Y.L. Jiang'*, p. 89
of 5'regulatory region of porcine 'Shandong Agricultural University, Taian 271018,

USP18 gene China, *College of Animal Science, Tarim
University, Ala’er 843300, China

61 Porcine circovirus type 2 (PCV2): L.J. Guo, Y.H. Lu, Y.W. Wei, L.P. Huang, C.M. p- 90
genetic variation and newly Liu*, Division of Swine Infectious Diseases,
emerging genotypes in China National Key Laboratory of Veterinary

Biotechnology, Harbin Veterinary Research
Institute of Chinese Academy of Agricultural
Sciences, N0.427 Maduan Street, Nangang
District, Harbin 150001, P.R. China

62 Analysis of synonymous codon Y.S. Liu, J.H. Zhou, H.T. Chen, L.N. Ma, Y. Z. p- 91
usage in Porcine Reproductive Ding, M. Wang, J. Zhang*, State Key Laboratory
and Respiratory Syndrome virus of Veterinary Etiological Biology, Lanzhou

Veterinary Research Institute, Chinese Academy
of Agricultural Sciences, Lanzhou, China

63 Antiviral activities of the porcine ~ X. Zhou'”", J. J. Michal', L. Zhang', P. Wang’, J. p- 92
IFIT family genes against Zhao®, B. Ding', B. Liu’, Z. Jiang', 'Department of
PRRSV Animal Sciences, Washington State University,

Pullman, WA 99164-6351, USA, *Key Lab of
Agricultural Animal Genetics, Breeding, and
Reproduction of Ministry of Education & Key Lab
of Swine Genetics and Breeding of Ministry of
Agriculture, College of Animal Science and
Technology, Huazhong Agricultural University,
Wuhan 430070, Hubei, PR China

Vaccines and Immunity

64 PRRS modified live vaccine Al Galliher-Beckleyl*, X. Li', J.C. Nietfeld®, p- 93
adjuvanted with Montanide™ K.S. Faaberg®, and J. Shi'", 'Department of
GelO1 ST provides enhanced Anatomy and Physiology, *Department of
protection against homologous Diagnostic Medicine and Pathobiology, College of
PRRSV infection in swine Veterinary Medicine, Kansas State University,

Manhattan, USA, *Virus and Prion Research Unit,
National Animal Disease Center, USDA-ARS,
Ames, USA.

65 Distribution of PRRSV and C.C. Chang*, Y.Y. Kuo, B.Y. Liu, W.C. Yang, p- 94
PCV2 in sera and tissues and K.W. Chan, M.C. Hung, C.H. Yu, Department of
pulmonary findings after PCV2 Veterinary Medicine, National Chiayi University,
vaccination in field pigs Chia-Yi City, Taiwan

66 The effects on distribution of C.C. Chang*, L.C. Yang, Department of p. 95

pathogens, reproductive
performance of sows and growth
performance of weaned pigs after
attenuated live PRRSV
vaccination in sows

Veterinary Medicine, National Chiayi University,
Chia-Yi City, Taiwan
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67 Evaluation of a DNA vaccine Y.J. Du, J. Qi, J.Q. Wu, J.B. Wang*, Shandong p. 96
candidate co-expressing GP3 and  Key Laboratory of Animal Disease Control and
GP5 of PRRSV with interferon Breeding, Institute of Animal Science and
alpha/gamma in immediate and Veterinary Medicine, Shandong Academy of
long-lasting protection against Agricultural Sciences, Sangyuan Road No.10,
highly pathogenic PRRSV Jinan 250100, China
challenge
68 The immunization of pigs with a M. Garcia Duran' ", M. Eck™* ", J. Sarraseca’, N. p. 97
Gp3 subunit vaccine elicits de la Roja', N. Ruggli®, M.J. Rodriguez',
specific antibody response but 'Ingenasa, Madrid Spain, “Institute of Virology
does not protect against PRRSV and Immunology, Mittelhdusern, Switzerland,
infection after challenge 3Graduate School for Cellular and Biomedical
Sciences, University of Bern, Switzerland
69 Development and validation of K. Ouyang'**, B. Binjawadagi**, J. Hiremath®, N. p- 98
porcine reproductive and Elkalifa?, R.Schelappi’, J. Wu', C. Olsen’, A.
respiratory syndrome virus Kittawornrat®, J. Zimmerman®, and R.J.
specific neutralizing antibody Gourapura®’, 'College of Animal Science and
detection assay in pig oral fluid Technology, Guangxi University, Nanning, China,
samples *Food Animal Health Research Program
(FAHRP), OARDC, Department of Veterinary
Preventive Medicine, The Ohio State University,
Wooster, OH 44691, USA, 3Veterinary Medical
Research Institute, College of Veterinary
Medicine, lowa State University, Ames, IA 50011-
1240, USA
70 Characterisation of the T cell H. Mokhtarl, M. Pedreral‘z, J.P. Frossardl, S.E. p- 99
response induced by infection Essler’ and S.P. Graham'", 'Virology Department,
with subtype 1 or 3 European Animal Health and Veterinary Laboratories
porcine reproductive and Agency, Addlestone, UK, *Department of
respiratory syndrome viruses Comparative Pathology, Veterinary Faculty,
University of Cordoba-Agrifood Excellence
International Campus, Cordoba, Spain, 31nstitute
of Immunology, Department of Pathobiology,
University of Veterinary Medicine, Vienna,
Austria
71 Development of a multiplex S.R. Lawson*, R.J. Langenhorst, R. Ransburgh, L. p. 100
fluorescent microsphere Zhu, Y. Fang, Department of Veterinary and
immunoassay for diagnosis of Biomedical Sciences, South Dakota State
porcine respiratory disease University, Brookings, SD 57007
complex
72 Evaluation of the efficacy of an X. Lengl, Z.G.Li', M.Q. Xia’, Y.L. He’, H. Wu”, p- 101
attenuated live vaccine against 'Institute of Special Wild Economic Animal and
highly pathogenic porcine Plant Science, CAAS, *Sinovet (Beijing)
reproductive and respiratory Biotechnology Co., Ltd
syndrome virus (HP-PRRSV) in
young pigs
73 Virulence evaluation of a X. Leng', Z.G. Li’, M.Q. Xia’, F.X. Wang', Y.J. p. 102

modified live highly pathogenic
porcine reproductive and
respiratory syndrome virus
vaccine by serial passages in pigs

Wen], W. Wangz, Y.L. Hez, H. Wuz*, 'State Key
Laboratory for Molecular Biology of Special
Economic Animals, Institute of Special Wild
Economic Animal and Plant Science, CAAS,
*Sinovet (Beijing) Biotechnology Co., Ltd.
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74 Changes of different lymphocyte  H.Y. Li, Y.Y. Liu, Q.Y. Song*, L.G. Chen, Y.Q. p- 103
contents in peripheral blood from  Li, W.Z. Yuan, College of Veterinary Medicine,
pigs co-infected with porcine Agricultural University of Hebei, Baoding, Hebei
circovirus type 2 and porcine 071001, China
parvovirus
75 Peptide nanofiber hydrogel: A X. Li"", A.J. Galliher-Beckley', J.C. Nietfeld”, H. p. 104
novel adjuvant for Porcine Huang®, X. Sun’, K.S. Faaberg®, and J. Shi',
Reproductive and Respiratory 'Department of Anatomy and Physiology,
Syndrome virus modified live *Department of Diagnostic Medicine and
vaccine Pathobiology, College of Veterinary Medicine,
Department of Grain Science and Industry,
College of Agriculture, Kansas State University,
Manbhattan, KS, *Virus and Prion Research Unit,
National Animal Disease Center, USDA-ARS,
Ames, IA
76 Attenuation of interferon Y.H. Lil*, L.C. Zhul, S.R. Lawsonl, Y. Fangl’z, p- 105
antagonizing function of PRRSV ~ 'Department of Veterinary and Biomedical
by targeted mutations in a highly  Sciences, “Department of Biology-Microbiology,
conserved motif of nsplbeta South Dakota State University, Brookings, SD
protein 57007, USA
77 Comparative respiratory C.Liu"", C. Ying'®, W.L. Zhang', H.G. Wang', p. 106
pathogenicity and dynamic Y.B. Ning', 'China Institute of Veterinary Drug
distribution of highly pathogenic  Control, Beijing, China, “China Agricultural
porcine reproductive and University, Beijing, China, *Huazhong
respiratory syndrome virus and its  Agricultural University, Wuhan, China
attenuated vaccine strain in
piglets
78 Construction and biological F.Y. Zhang*, Q.H. Tang, L.P. Huang, Y.W. Wei, p- 107
characteristics of a recombinant H.L. Wu, L.J. Guo, Y.J. Fu, C.M. Liu*, Division
porcine circovirus type 2 of Swine Infectious Diseases, State Key
expressing the VP1 neutralizing Laboratory of Veterinary Biotechnology, Harbin
epitope of foot-and-mouth disease  Veterinary Research Institute, The Chinese
virus Academy of Agricultural Sciences, Harbin
150001, China
79 Enhanced protective immune Y.P. Wang*, D. Liu, L.J. Guo, Q.H. Tang, Y.W. p. 108
response to PCV2 subunit Wei, H.L. Wu, J.B. Liu, S.B. Li, L.P. Huang, C.M.
vaccine by co-administration of Liu*, Division of Swine Infectious Diseases, State
recombinant porcine IFN-gamma  Key Laboratory of Veterinary Biotechnology,
in mice Harbin Veterinary Research Institute, Chinese
Academy of Agricultural Sciences, Harbin
150001, China
80 Immunity induced by an M. Yang*, S. Sylla, X. Li, Z. Ding, College of p.- 109
experimental vaccine based on Veterinary Medicine and Key laboratory of
the recombinant PRRSV GP5 Zoonosis Research, Ministry of Education,
protein without ADE epitope Institute of Zoonosis, Jilin University, Changchun
expressed in adenovirus in pigs China
81 Modulation of swine interleukin-  J. Peng™", J.B. Wang"?3, J. Yu??, 1.Q. Wu*3, Y J. p. 110

4 to induce virus-specific immune
responses elicited by modified
live porcine reproductive and
respiratory syndrome virus
(PRRSV) vaccine

Du??, J. Li*?, ZK. Guo'?, S.J. Xu**, Y.Y. Zhang™”,
W.B. Sun®?, X.Y. Cong2’3, JL. Shi*3, 1College of
Veterinary Medicine, Shandong Agricultural University,
Taian, China, “Institute of Animal Science and
Veterinary Medicine, Shandong Academy of
Agricultural Sciences, Jinan, China, *Shandong Key
Laboratory of Animal Disease Control and Breeding,
Jinan, China
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82 Construction and immunogenicity J.Q. Ren*, H.J. Lu, S.B. Wen, W.C. Sun, H. Liu, 111
of DNA vaccine coexpressing S. Yuan, J. Jing, F.L.Yan, F. Lu, K.S. Jin*, N.Y.
GP3 and GPS5 proteins of Jin, Military Veterinary Institute, Academy of
European-type Porcine Military Medical Science, Changchun 130122,
Reproductive and Respiratory China
Syndrome virus
83 Inhibition of porcine circovirus S.Sylla*, M. Yang, H. Liu, Z. Ding, Collage of L 112
type 2 replication by cap protein Veterinary Medicine, and Key Laboratory of
gene DNA vaccine in mice Zoonosis Research, Ministry of Education,
Institute of Zoonosis, Jilin University, Changchun
China
84 Preliminary study of recombinant ~ S. Jin, X. Xin, F. Cuihua, W. Bin*, State Key . 113
Bordetella Bronchiseptica Laboratory of Agricultural Microbiology,
expressing cap protein of Porcine  Huazhong Agricultural University, Wuhan
Circovirus type 2 as a candidate 430070, People’s Republic of China
vaccine against porcine
Circovirus disease
85 Isolation of the European K.K. Tabynov'', M. Mambetaliyev', A.Zh. . 114
genotype porcine reproductive Azhibayev', M.B. Orynbayev', V.L. Zaitsev',
and respiratory syndrome virus A.A. Kopochenya®, A.A. Azanbekova', A.R.
(PRRSV) in Kazakhstan Sansyzbay', 'Research Institute for Biological
Safety Problems (RIBSP), SC ME&S RK,
Gvardeiskiy, Zhambylskaya oblast, Republic of
Kazakhstan, “Boehringer Ingelheim RCV GmbH
& Co KG, Vienna, Austria
86 Effect of vaccination with A. Wangl, J. Zhaoz, L. Zhul, T. Tanl, 1Boehringer . 115
Ingelvac Circoflex® on fattening  Ingelheim Int’l Trading (Shanghai) Co. Ltd,
performance in a farm in north Beijing100004, China, “Henan Agricultural
China University, Zhengzhou450008, China
87 Construction of recombinant L.X. Yu*, Y.J. Zhou, Y F. Jiang, W. Tong, G.Z. . 116
PRRSV expressing granulocyte- Tong*, Shanghai Veterinary Research Institute,
macrophage colony-stimulating Chinese Academy of Agricultural Sciences,
factor Shanghai 200241, China
88 Evidence for a broadly B.R. Trible", A. Hess’, Y. Wangl, N. Boddicker?, . 117
neutralizing antibody response to ~ M.A. Kerrigan', J.C.M. Dekkers’, and R.R.R.
PRRSV Rowland', 'Department of Diagnostic Medicine
and Pathobiology, College of Veterinary
Medicine, Kansas State University, Manhattan,
Kansas, USA, 2Depar‘cmen‘c of Animal Science,
Iowa State University, Ames, lowa, USA
89 Host recognition of the structural ~ B.R. Trible* and R.R.R. Rowland Department of p. 118
form of the PCV2 capsid protein ~ Diagnostic Medicine and Pathobiology, College of
results in protective immunity or ~ Veterinary Medicine, Kansas State University,
immunopathogenesis Manhattan, KS, USA
90 The comparison of immune G.H. Wang*, Y.J. Che, B. Tang, G.H. Yan, Y. . 119

efficacy between combined
PCV2, MH vaccine inactivated
and the corresponding single
vaccines

Zhao,
Animal Medicine Research Center of Da Bei Nong
Group, Beijing,China

18



2013 International PRRS Symposium

91 Identification of a B-cell epitope Y. Sun', C.L. Leng', JM. Peng', T.Q. An', J.Z. p- 120
in the glycosylated protein 3 of Chen', H.Y. Zhao', D. Chang', G.Z. Tong®", Z.J.
highly pathogenic porcine Tian'"", 'Division of Swine Infectious Diseases,
reproductive and respiratory State Key Laboratory of Veterinary
syndrome virus HuN4 strain Biotechnology, Harbin Veterinary Research
Institute, Chinese Academy of Agricultural
Sciences, Harbin, China, *Shanghai Veterinary
Research Institute, Chinese Academy of
Agricultural Sciences,
Shanghai, China
92 Anti-idiotypic antibody vaccine C. Zhang", Y. Yu', S. Xiao', G. Wang’, N. Kong',  p. 121
against highly pathogenic PRRSV ~ X. Wang', H. Ni', C. Ma', H. Liu', N. Li', J. Gao',
infection Q. Zhao', En. Zhou', 'College of Veterinary
Medicine, Northwest A&F University, Yangling,
China, ’Harbin Veterinary Research Institute,
Chinese Academy of Agricultural Sciences,
Harbin, China
93 The nonstructural protein 1 X.B. Shil‘z, Q.M. Li', Y.Z. Changl’z, J. Chenl’z, C. p- 122
papain-like cysteine protease was ~ Wang®, P. Zhao *, I.F. Yang', S.Z.Yang', G.P.
not necessary for porcine Zhangl’z‘*, "Henan Provincial Key Laboratory of
reproductive and respiratory Animal Immunology, Henan Academy of
syndrome virus nonstructural Agricultural Sciences, Zhengzhou 450002, China,
protein 1 to inhibit interferon-beta  *College of Veterinary Medicine and Animal
function Science, Henan Agricultural University,
Zhengzhou 450002, China, *Department of
Preventive Veterinary Medicine, College of
Veterinary Medicine, Northwest A&F University,
No. 22 Xinong Road, Yangling, Shanxi 712100,
China, “Department of Animal Science and
Technology, Henan Institute of Science and
Technology, Xinxiang 453003, China
94 Toll-like receptor ligands enhance L.L. Zhang, J. Bai, J. Liu, X. Wang, Y.F. Li, P. p- 123
the protective effects of Jiang*, Key Laboratory of Animal Disease
vaccination against porcine Diagnostic and Immunology, Ministry of
reproductive and respiratory Agriculture, Nanjing Agricultural University,
syndrome virus in swine Nanjing, Jiangsu, China
95 The changes of the lymphocyte W.L. Zhang"", H.G. Wang', F.T. Sun’, C. Liu', p. 124
subpopulations in peripheral Y.B. Ning', 'China Institute of Veterinary Drug
blood of the pigs inoculated with  Control, Beijing, China, “Huazhong Agricultural
highly pathogenic PRRSV GD University,
wild and vaccine type Wuhan, China
Viral Heterogeneity and Evolution
926 Investigation of recombination in ~ R.J. Chand*, Y. Wang and R.R.R. Rowland, p. 125
Porcine Reproductive and Department of Diagnostic Medicine and
Respiratory Syndrome Virus Pathobiology. College of Veterinary Medicine,
(PRRSV) Kansas State University, Manhattan, Kansas
97 A novel isolate with deletion in B.C. Fan, H. Wang, J. Bai, L.L. Zhang, P. Jiang*, p. 126

GP3 gene of Porcine
Reproductive and Respiratory
Syndrome virus from the mid-
east of China

Key Laboratory of Animal Disease Diagnostic and
Immunology, Ministry of Agriculture, Nanjing
Agricultural University, Nanjing, Jiangsu, China
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98 swlFN-beta promotes genetic D.S. He'”, X.Y. Niu', Y.L. Wang', Z.X. Xiong', p. 127
mutation of porcine reproductive  C. Rui-ai'?, 'Guangdong Dahuanong Animal
and respiratory syndrome virus in ~ Health Product Co.,Ltd., Guangdong
Marc-145 Xinxing,527400, China, *College of Veterinary
Medicine, South China Agricultural University,
Guangdong Guangzhou, 510642, China
929 Experimental infection of pigs C.K. Hjulsager' , L.E. Larsen', P.M.H. Heegaard', p. 128
with two east European variants T. Stadej ek?, A. Botner', J. Nielsen', 'National
of Type 1 PRRSV Veterinary Institute, Technical University of
Denmark, Denmark, > F aculty of Veterinary
Medicine, Warsaw University of Life Sciences,
Poland
100 Fast and robust methods for full LK. Kvisgaard'" ', C.K. Hjulsager', U.Fahnee’, S.0.  p. 129
genome sequencing of Porcine Breum', T. Ait-Ali®, and L.E. Larsen', 'National
Reproductive and Respiratory Veterinary Institute, Technical University of
Syndrome Virus (PRRSV) Type Denmark, DK-1870 Frederiksberg C, Denmark,
1 and Type 2 ’DTU National Veterinary Institute, Technical
University of Denmark, Lindholm, Denmark, 3The
Roslin Institute and Royal (Dick) School of
Veterinary Studies, The University of Edinburgh,
UK
101 The diversity of Porcine LK. Kvisgaard'", C.K. Hjulsager', C.S. p- 130
Reproductive and Respiratory Kristensen’, M.S. Brar’, F.C.C. Leung®*, and L.E.
Syndrome virus type 1 and 2 in Larsen', 'National Veterinary Institute, Technical
Denmark University of Denmark, DK-1870 Frederiksberg C,
Denmark, “Pig Research Centre, Danish Agriculture
& Food Council, DK-8620 Kjellerup, Denmark,
*School of Biological Sciences, University of Hong
Kong, Hong Kong, China, *Bioinformatics Center,
Nanjing Agriculture University, Nanjing, China
102 The evidence of porcine C.L. Leng"?, Y.D. Tang', J.G. Dong', Y.X. Houl, p- 131
respiratory and reproductive D. Changl, X.H. Cai', J.H. Zhou', G.H. Zhangz,
syndrome virus evolved under Z.J. Tian'*, G.Z. Tong™*", 'Division of Swine
pressure from deaminases Infectious Diseases, State Key Laboratory of
Veterinary Biotechnology,
Harbin Veterinary Research Institute, Chinese
Academy of Agricultural Sciences, Harbin, 150001,
China, “College of Veterinary Medicine, South
China Agricultural University,
Guangzhou, 510642, China, *Shanghai Veterinary
Research Institute, Chinese Academy of
Agricultural Sciences, Shanghai, 200241, China
103 Genomic sequencing and genetic ~ C. Liu"*, C. Ying'®, W.Z. Gong', Y.B. Ning', p. 132
variation analysis of highly 'China Institute of Veterinary Drug Control,
pathogenic porcine reproductive Beijing, China, “China Agricultural University,
and respiratory syndrome virus Beijing, China, *Huazhong Agricultural University,
Wuhan, China
104 Recombination events are G.E. Martin-Valls", A.J. Burgara-Estrella®, L. p. 133

common in genotype 1 and 2
PRRS virus worldwide and may
generate mosaic viruses

Darwich'?, M. Tello3, J. Hernandez?, E. Mateu' ,
'Departament de Sanitat i Anatomia Animals,
Universitat Autonoma de Barcelona, 08193
Bellaterra, Spain “Centro de Investigacion en
Alimentacion y Desarrollo (CIAD AC), Hermosillo
(Sonora), Mexico *Centre de Recerca en Sanitat
Animal (CReSA), UAB-IRTA, campus UAB,
08193 Bellaterra, Spain
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105 Evolution dynamics of highly V.G. Nguyen'”, HK. Kim®, H.J. Moon®, S.J. Park’,  p. 134
pathogenic type 2 PRRSV: H.C. Chung', M.K. Choi', B.K. Park'",
analysis of envelope protein 'Department of Veterinary Medicine Virology
coding genes Laboratory, College of Veterinary Medicine and
Research Institute for Veterinary Science, Seoul
National University, Seoul, 151-742, Korea,
*Department of Veterinary Microbiology and
Infectious Diseases, Faculty of Veterinary
Medicine, Hanoi University of Agriculture, Hanoi,
Vietnam, *Research Evaluation Team, Institute for
Basic Science, Daejeon, Korea, *Research Unit,
Green Cross Veterinary Products, Yongin, Korea,
SViral Infectious Disease Research Center, Korea
Research Institute of Bioscience and
Biotechnology, Daejeon, Korea
106 Phylogentic analysis and Z.F. Pei, R.A. Chen, D.S. He, X.H. Zhang, H.P. p- 135
molecular characteristics of five Liu, Guangdong Dahuanong Animal Health
variant Chinese field isolates of Products Co., Ltd, Xinxing, China
PRRSV
107 Phylogenetic analysis for PRRS V. Petrovan*, M. Zaulet, L. Buburuzan, University = p. 136
evolution in Romania of Bucharest, Department of Biochemistry and
Molecular Biology, 91-95 Splaiul Independentei,
5th district Bucharest, Romania
108 A cell culture-derived deletion in ~ R. Ransburgh*, Z. Sun, Y. Li, Y. Fang, Department  p. 137
the nsp2 region of a North of Veterinary and Biomedical Sciences, South
American PRRSV overlaps with ~ Dakota State University, Brookings, SD
a unique nsp2 deletion reported in
a Chinese PRRSV isolate
109 A novel strain of PCV2 isolated A.W. Suddith™ ?and Richard Hesse"*, "Kansas p- 138
from vaccinated pigs suffering State Veterinary Diagnostic Laboratory, College of
PCVAD causes 40% mortality in ~ Veterinary Medicine, Kansas State University,
CDCD pigs in the presence of Manhattan, KS, “Department of Diagnostic
PPV Medicine and Pathobiology, College of Veterinary
Medicine, Kansas State University, Manhattan, KS
110 A monoclonal antibody against Q. Wang'”?, T.Q. An', .M. Peng', I.Z. Chen', C.L. p- 139
the N of a HP-PRRS vaccine Leng', Y. Sun', Z.J. Tian'", H.C. Yang®, 'Division
strain(HuN4-F112) could not of Swine Infectious Diseases, National Key
recognize its virulent Laboratory of Veterinary Biotechnology, Harbin
strain(HuN4-F5) not due to their ~ Veterinary Research Institute, Chinese Academy of
amino acid sequence difference Agricultural Sciences, Harbin, China, “Key
Laboratory of Zoonosis of Ministry of Agriculture,
College of Veterinary Medicine and State Key
Laboratory of Agrobiotechnology, China
Agricultural University, Beijing, China
111 Molecular basis associated with X.C. Wang*, R. Zhou, X.R. Yang, S.C. Yao, Y. p. 140

the pathogenicity of a genotype 1
PRRSV isolate

Liu, L. Zhou, X.N. Ge, X. Guo, H.C. Yang, Key
Laboratory of Animal Epidemiology and Zoonosis
of Ministry of Agriculture, College of Veterinary
Medicine, China Agricultural University, Beijing,
P.R. China
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112 Phylogenetic analysis and M.Z. Zhang t, Z. Huangt, H. Wangt, J.X. Xie, FF.  p. 141
molecular characteristics of 17 Tang, L. Sun, S. Su and G.H. Zhang*, MOA Key
porcine reproductive and Laboratory of Animal Vaccine Development,
respiratory syndrome virus Ministry of China, College of Veterinary, Medicine,
isolates in South China from South China Agricultural University, Guangzhou
2010-2011 510642, China
Virus Replication-Protein Structure-Function
113 Non-structural protein 1-mediated M. Han*, C. Kim, Y. Sun, D. Yoo, Department of p. 142
interferon modulation is a Pathobiology, University of Illinois at Urbana-
common strategy for immune Champaign, Urbana, IL, USA
evasion in arteriviruses
114 Suppression of type I interferon M. Han'", J.G. Calvert’, C. Song', P. Krell’, D. p. 143
production mediated by PRRS Yoo', 'Department of Pathobiology, University of
virus non-structural protein 1-beta Illinois at Urbana-Champaign, Urbana, IL, USA,
2Zoetis Inc., Kalamazoo, MI, USA, 3Depar’[ment of
Molecular and Cellular Biology, University of
Guelph, ON, Canada
115 Construction and biological L.P. Huang*, Y.H. Lu, Y.W. Wei, L.J. Guo, H.L. p- 144
characterization of recombinant Wu, F.Y. Zhang, Y.J. Fu, C.M. Liu*, Division of
porcine circovirus type 2 Swine Infectious Diseases, State Key Laboratory of
expressing the V5 epitope tag Veterinary Biotechnology, Harbin Veterinary
Research Institute, The Chinese Academy of
Agricultural Sciences,
Harbin 150001, China
116 Identification of one critical L.P. Huang*, Y.H. Lu, Y.W. Wei, L.J. Guo, C.M. p. 145
amino acid that determines a Liu*, Division of Swine Infectious Diseases, State
conformational neutralizing Key Laboratory of Veterinary Biotechnology,
epitope in the capsid protein of Harbin Veterinary Research Institute, The Chinese
porcine circovirus type 2 Academy of Agricultural Sciences,
Harbin 150001, China
117 Mutation in a conserved motif of ~ L.P. Huang'”", N.R.C. Van Renne', D. Saha', J. p. 146
porcine circovirus type 2 capsid Van Doorsselaere °, U. Karniychuk', C.M. Liu’, H.
protein reduces capsid protein J. Nauwynck'*, 'Laboratory of Virology, Faculty
expression, hampers of Veterinary Medicine, Ghent University,
colocalization between capsid and Merelbeke, Belgium, “Division of Swine Infectious
replication proteins and impacts Diseases, State Key Laboratory of Veterinary
viral fitness Biotechnology, Harbin Veterinary Research
Institute, The Chinese Academy of Agricultural
Sciences, Harbin, China, * Department of Health
Care and Biotechnology, KATHO Catholic
University College of South-West Flanders,
Roeselare, Belgium
118 Identification of porcine Y.H. Li", A.Tas2, Z. Sun, E. Snijderz, Y. Fangl, p. 147

reproductive and respiratory
syndrome virus ORFla-encoded
replicase proteins in virus-
infected cells

'Department of Veterinary and Biomedical Science/
Department of Biology-Microbiology, South
Dakota State University, Brookings, SD 57007,
USA, *Department of Medical Microbiology,
Leiden University Medical Center, 2300 RC
Leiden, The Netherlands
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119 Antigenic epitope mapping using  D. Liu'”, J.B. Liu', H.L. Wu', Y.P. Wang', Y.W. . 148
the monoclonal antibody against Weil, Q.H.Tangl, S.B. Lil, P. Wei*" and C.M. Liul*,
the recombinant Rep’ protein of 'Division of Swine Infectious Diseases, State Key
porcine circovirus type 2 Laboratory of Veterinary Biotechnology, Harbin
Veterinary Research Institute, Chinese Academy of
Agricultural Sciences, Harbin 150001, *College of
Veterinary Medicine, Northeast Agricultural
University, Harbin 150030, China
120 Characterization of two chimeric ~ C.M. Liu*, Y.H. Lu, D. Liu, Division of Swine . 149
viruses by exchanging ORF2 Infectious Diseases, State Key Laboratory of
gene of porcine circovirus type 1~ Veterinary Biotechnology, Harbin Veterinary
(PCV1) and type 2 (PCV2) Research Institute, Chinese Academy of
Agricultural Sciences, Harbin 150001, China
121 Natural recombinant mutants, L.J. Guo, Y.H. Lu, Y.W. Wei, L.P. Huang, H.L. . 150
resulting from replacement of an ~ Wu, C.M. Liu*, Division of Swine Infectious
open reading frame 2 (ORF2)- Diseases, State Key Laboratory of Veterinary
containing genomic fragment of Biotechnology, Harbin Veterinary Research
porcine circovirus (PCV) Institute of the Chinese Academy of Agricultural
genotype 2b with that of genotype  Sciences, Harbin 150001, China
2a, showed significantly
enhanced viral replication and
altered antigenicity in vitro
122 Discovery and characterization of  J.A. Hicks', D. Yoo®, H.C. Liu", 1Department of . 151
the involvement of a cellular Animal Science, North Carolina State University,
membrane fusion protein in Raleigh, NC. *Department of Pathobiology,
PRRSV replication University of Illinois at Urbana-Champaign,
Urbana, IL
123 Amino acid mutations in the J.B. Liu*, L.P. Huang, Y.W. Wei, Q.H. Tang, . 152
capsid protein produce novel D. Liu, Y.P. Wang, S.B. Li, L.J. Guo, H.L. W,
porcine circovirus type 2 C.M. Liu*, Division of Swine Infectious Diseases,
neutralizing epitopes State Key Laboratory of Veterinary Biotechnology,
Harbin Veterinary Research Institute, Chinese
Academy of Agricultural Sciences, Harbin 150001,
China
124 RNA interference targeting M. Yang*, X.D. Zhang, X. Li, S. Sylla, Z. Ding, . 153
nucleocapsid protein (N) inhibits ~ College of Veterinary Medicine, and Key
porcine reproductive and Laboratory of Zoonosis Research, Ministry of
respiratory syndrome virus Education, Institute of Zoonosis, Jilin University,
replication in Marc-145 cells Changchun China
125 Functional analysis of ORF4 N. Zhou*, J.L. He, H.J. Wang, C. Lin, Y.L Jin, J.Y. . 154
protein encoded by porcine Zhou, Key Laboratory of Animal Virology of
circovirus type 2 Ministry of Agriculture, College of Animal
Sciences, Zhejiang University
126 ORF4 protein: a newly J.L.He, N. Zhou#*, ].J. Cao, Y.L. Jin, J.S. Wu, . 155
discovered virus protein in PCV2  J.Y.Zhou**, Key Laboratory of Animal Virology of
replication Ministry of Agriculture, College of Animal
Sciences, Zhejiang University
127 Co-infection study between C. Provost*, Y. Hernandez Reyes, C. Lévesque, J. . 156

porcine reproductive and
respiratory syndrome virus and a
bacteria led to the discovery of a
possible new bacteria antiviral.

Labrie, M. Jacques, C.A. Gagnon, Groupe de
recherche sur les maladies infectieuses du porc
(GREMIP), Centre de recherche en infectiologie
porcine (CRIP), Faculté de médecine vétérinaire,
Université de Montréal, Saint-Hyacinthe, Québec,
Canada
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128 Impact of co-infection by porcine  C. Provost*, F. Alvarez, N. Music, M. Jacques, . 157
circovirus (PCV) and porcine C.A. Gagnon, Groupe de recherche sur les maladies
reproductive and respiratory infectieuses du porc (GREMIP), Centre de
syndrome virus (PRRSV) in recherche en infectiologie porcine (CRIP), Faculté
porcine pulmonary epithelial cell ~ de médecine vétérinaire, Université de Montréal,
line Saint-Hyacinthe, Québec, Canada

129 The correlation of cyclin A Q.H. Tang*, S.B. Li, H. Zhang, Y.W. Wei, L.P. . 158
expression level with porcine Huang, H.L. Wu, J.B. Liu, Y.P. Wang, D. Liu, Z.H.
circovirus type 2 propagation Zhang, C.M. Liu, Division of Swine Infectious
efficiency Diseases, State Key Laboratory of Veterinary

Biotechnology, Harbin Veterinary Research
Institute, The Chinese Academy of Agricultural
Sciences, Harbin 150001, China

130 Dissection for the structure and F. Gao*, J.Q. Lu, Z.Z. Wei, S.S. Yuan, Y.J. Zhou, . 159
function of a 5'-proximal Y.F. Jiang, G.Z. Tong*, Shanghai Veterinary
prominent stem-loop in Porcine Research Institute, Chinese Academy of
Reproductive and Respiratory Agricultural Sciences
Syndrome virus

131 Signal peptide cleavage from B. Thaa', B.C. Sinhadri', C. Tielesch', E. Krause2, . 160
GP5 of PRRSV: Only a minor M. Veit'", 'Institute of Virology, Faculty of
subfraction of molecules retains Veterinary Medicine, Free University Berlin,
the decoy epitope, a presumed Germany, “Mass Spectrometry Unit, Leibniz
molecular cause for viral Institute of Molecular Pharmacology (FMP), Berlin
persistence

132 Non-structural protein 2 of the F.X. Wang', N. Song', L.Z. Chen', S.P. Cheng', H. . 16l
porcine reproductive and Wu®’, Y.J. Wen'"", 'State Key Laboratory for
respiratory syndrome (PRRS) Molecular Biology of Special Economic Animals,
virus: a crucial protein in viral Institute of Special Economic Animal and Plant
pathogenesis, immunity and Sciences, Chinese Academy of Agricultural
diagnosis Sciences, No. 4899 Juye Street, Changchun Jilin

130112, P. R. China, “Sinovet (Beijing)
Biotechnology Co., Ltd., Beijing, P. R. China

133 Role of non-structural protein 2 in  F.X. Wang, Y.J. Wen, B.C. Yang, Z. Liu, X.C. Shi, . 162
the regulation of the replication of X. Leng, N. Song, H. Wu*, L.Z. Chen, S.P. Cheng,
the porcine reproductive and State Key Laboratory for Molecular Biology of
respiratory syndrome virus in Special Economic Animals, Institute of Special
MARC-145 cells: effect of gene Economic Animal and Plant Sciences, Chinese
silencing and over expression Academy of Agricultural Sciences, No 4899 Juye

Street, Changchun Jilin 130112, China

134 The effect of the position of N- Z.Z. Wei*, F. Gao, Y.F. Jiang, Y.J. Zhou, S.S. . 163
linked glycosylation sites within Yuan, G.Z. Tong*, Department of Swine Infectious
hypervariable region of GP5 on Diseases, Shanghai Veterinary Research Institute,
virus neutralization. Chinese Academy of Agricultural Sciences,

Shanghai 200241, China
135 The role of antibody in PRRSV Q.Y. Yang, Y.J. Qin, Y.N. Zhang, N. Li, D.M. . 164
infection PAM Wang, D.Y. Du, P.A. Xia*, M.F. Yang, B.A. Cui,
The College of Animal Husbandry and Veterinary,
Henan Agricultural University, Zhengzhou 450002,
China
136 Regulation of host cell gene Y. Sun], D. Li], S. Giriz, S. G. Prasanthz, D. Yool*, . 165

expression and cell cycle
progression by nsp11 of PRRS
virus

'Department of Pathobiology,’Department of Cell
and Developmental Biology, University of Illinois
at Urbana-Champaign, Urbana, IL, USA
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137 Concurrent highly pathogenic J.Yu'?, J.Q. Wu™, Y.Y. Zhang™, L.H. Guo™, p. 166
porcine reproductive and X.Y. Congz’3 , Y. Du2’3, J.Li*? , W.B. Sun?? ,J.L.
respiratory syndrome virus Shi*?, I. Peng®®, F.F. Yin**, D.P. Wang™, P.W.
infection accelerates Zhao™, J.B. Wanga™", 'Shandong Normal
Haemophilus parasuis infection in ~ University, Jinan, People’s Republic of China,
conventional pigs 250014, *Shandong Academy of Agricultural
Sciences, Jinan, People’s Republic of China,
250100, *Shandong Key Lab of Animal Disease
Control and Breeding, Jinan, People’s Republic of
China, 250100
138 Mutagenesis analysis of porcine M.Z. Zhangt, Z. Huangt, J.X. Xief, W.J. Zhu, L. p. 167
reproductive and respiratory Sun, S. Su and G.H. Zhang*, MOA Key Laboratory
syndrome virus nonstructural of Animal Vaccine Development, Ministry of
protein 7 China, College of Veterinary Medicine, South
China Agricultural University, Guangzhou 510642,
China
Virus-Host Interaction
139 The host miR-26a inhibits C.W. Chen™", X.J. Jia', X.L. Liu', . Li’, Y.H. Bi’,  p. 168
porcine reproductive and L. Sun', W.H. Feng’, W.J. Liu'?, 'CAS Key
respiratory syndrome virus Laboratory of Pathogenic Microbiology and
replication by activating innate Immunology, Institute of Microbiology, Chinese
antiviral immunity Academy of Sciences, Beijing 100101, China,
University of Chinese Academy of Sciences,
Beijing 100101, China, *State Key Laboratories of
Agrobiotechnology, College of Biological Sciences,
China Agricultural University, Beijing 100193,
China
140 The application of deep N. Chen", S.L. Carpenter’, R.R.R. Rowland’, p. 169
sequencing for the analysis of 'Department of Diagnostic Medicine and
mutations within hypervariable Pathobiology, College of Veterinary Medicine,
regions of PRRSV Kansas State University, Manhattan, KS,
*Department of Animal Science, College of
Agriculture and Life Sciences, lowa State
University, Ames, [A, United States
141 The effect of knockdown of Non-  J. Gao"", N. Kong”, Y. Xiao’, C. Zhang', X.P. p- 170
muscle myosin II-A on Porcine Wang', E.]M. Zhou', 'College of Veterinary
Reproductive and Respiratory Medicine, Northwest A&F University, Yangling,
Syndrome Virus infection Shanxi, China, “College of Animal Science and
Veterinary Medicine, Shandong Agricultural
University, Taian, Shandong, China
142 MicroRNA-181 suppresses L.Gao*, X.K. Guo, L.H. Wang, Q. Zhang, W.H. p- 171
PRRSV infection by targeting its ~ Feng, State Key Laboratory of Agrobiotechnology,
receptor CD163 Department of Microbiology and Immunology,
College of Biological Sciences, China Agricultural
University, Beijing 100193, China
143 Nonstructural proteins 1beta and Q. He* Y. Li, L. Wang, X.N. Ge, L. Zhou, X. Guo, p. 172

11 play an important role in
differential TNF-alpha production
induced by different PRRSV
strains

H.C. Yang, Key Laboratory of Animal
Epidemiology and Zoonosis of Ministry of
Agriculture, College of Veterinary Medicine and
State Key Laboratory of Agrobiotechnology, China
Agricultural University, Beijing, P.R. China
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144 Using high throughput H.Y. Chen', E.M. Zhou”, E. Emmott’, D.J. p- 173
proteomics to understand the Hughes4, Z. Lear4, A. Whitehouse4, D.C. Mundays,
functional interaction of PRRSV S. Armstrongs, D. Xia’, and J.A. Hiscoxs*, 1College
and the nucleocapsid protein with  of Life Sciences, Northwest A&F University,
the host cell and comparison with ~ Yangling, Shaanxi, P. R. China, *College of
the coronavirus infectious Veterinary Sciences, Northwest A&F University,
bronchitis virus Yangling, Shaanxi, P. R. China, *Department of

Pathology, University of Cambridge, Cambridge,
UK, *School of Molecular and Cellular Biology,
University of Leeds, Leeds, UK, “Institute of
Infection and Global Health, University of
Liverpool, Liverpool, UK

145 Fetal preservation and virus A. Ladinig*, C. Ashley, T. Chang, S. Detmer, J. p. 174
concentration following type 2 Harding, Western College of Veterinary Medicine,
PRRSV infection in pregnant University of Saskatchewan, Saskatoon, SK,
gilts Canada

146 PRRS RNA concentration in A. Ladinig*, C. Ashley, T. Chang, S. Detmer, J. p- 175
serum does not predict clinical Harding, Western College of Veterinary Medicine,
severity in pregnant gilts University of Saskatchewan, Saskatoon, SK,

Canada

147 Temporal changes in white blood  A. Ladinig*, C. Ashley, J. Harding p- 176
cell counts and PBMC subsets Western College of Veterinary Medicine,
following type 2 PRRSV in University of Saskatchewan, Saskatoon, SK,
pregnant gilts Canada

148 A porcine circovirus type 2 L.J. Guo, Y.J. Fu, Y.P. Wang, Y.H. Lu, Y.W. Wei, p- 177
(PCV2) mutant with 234 amino Q.H. Tang, P.H. Fan, J.B. Liu, L. Zhang, F.Y.
acids in capsid protein showed Zhang, L.P. Huang, D. Liu, S.B. Li, H.L. Wu, C.M.
more virulence in vivo, compared Liu*, Division of Swine Infectious Diseases, State
with classical PCV2a/b strains Key Laboratory of Veterinary Biotechnology,

Harbin Veterinary Research Institute of the Chinese
Academy of Agricultural Sciences, Harbin 150001,
China

149 The role of Hsp70 in the J. Liu, J. Bai, L. Zhang, X.W. Wang, Y.F. Li, P. p- 178
replication of porcine circovirus Jiang*, Key Laboratory of Animal Disease
type 2 in vitro Diagnostic and Immunology, Ministry of

Agriculture, Nanjing Agricultural University,
Nanjing, Jiangsu, China

150 Porcine reproductive and R.Luo, L.R. Fang, D. Wang and S.B. Xiao*, p- 179
respiratory syndrome virus Division of Animal Infectious Diseases, State Key
(PRRSV)-mediated NF-«B Laboratory of Agricultural Microbiology, College
activation is dependent on TLR2,  of Veterinary Medicine, Huazhong Agricultural
TLR4 and MAPK signaling University
pathway

151 Quantitative mitochondrial R.Luo, L.R. Fang, D. Wang and S.B. Xiao*, p. 180
proteomics by isobaric tags for Division of Animal Infectious Diseases, State Key
relative and absolute Laboratory of Agricultural Microbiology, College
quantification (iTRAQ) labeling of Veterinary Medicine, Huazhong Agricultural
in PRRSV infected pulmonary University
alveolar macrophages

152 PRRSYV infection change Y.Mu * L.L. Li, Y.Y. Liu, C. Zhang, E.M. Zhou, p- 181

Bax/Bcl-2 ratio in primary
porcine alveolar macrophages

College of Veterinary Medicine, Northwest A&F
University, Yangling, Shaanxi, China
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153 Porcine, murine and human W. Van Breedam, M. Verbeeck, 1. Christiaens, H. . 182
sialoadhesin: portals for PRRSV  Van Gorp, H.J. Nauwynck*, Department of
entry into target cells Virology, Parasitology and Immunology, Faculty of
Veterinary Medicine, Ghent University, Merelbeke,
Belgium
154 PRRSYV infection induces Sn U.U. Karniychuk', W. De Spiegelaere”, H.J. . 183
expression on local endometrial Nauwynck'", 'Laboratory of Virology, Faculty of
and placental CD163-positive Veterinary Medicine, Ghent University, Belgium,
cells HIV Translational Research Unit, Faculty of
Medicine, Ghent University, Belgium
155 Phenotypic modulation and E. Weesendorp, N. Stockhofe-Zurwieden*, D. J. . 184
cytokine profiles of antigen Popma-De Graaf, H. Fijten, J.M.J. Rebel*,
presenting cells by European Department of Infection Biology, Central
subtype 1 and 3 porcine Veterinary Institute, part of Wageningen UR, P.O.
reproductive and respiratory Box 65, 8200 AB, Lelystad, The Netherlands
syndrome virus strains in vitro
and in vivo
156 Genome-wide analysis of marker Y. Sang, S. Lyman, W. Sang, R.R.R. Rowland, F. . 185
genes related to antiviral Blecha, Departments of Anatomy and Physiology,
regulation in PRRSV-infected and Diagnostic Medicine and Pathobiology,
porcine macrophages at different ~ College of Veterinary Medicine, Kansas State
activation statuses University, Manhattan, KS
157 In vivo impact of deoxynivalenol ~ C. Savard'’, V. Pinilla’, F. Alvarez', C. Provost’, . 186
naturally contaminated feed on M. Segura', C.A. Gagnon', Y. Chorfi’, 'Department
porcine reproductive and of microbiology and pathology, “Department of
respiratory virus infection. veterinary biomedicine, faculty of veterinary
medicine, University of Montréal, Saint-Hyacinthe,
Qc, Can
158 The susceptibility of porcine H. Singleton"?, J.P. Frossard', S. Graham', K. . 187
myeloid cells to Porcine Bodman-Smith” and F. Steinbach', 'Virology
Reproductive and Respiratory Department, Science Division, Animal Health and
Syndrome virus 1 Veterinary Laboratories
Agency, Weybridge, UK, *Department of Microbial
& Cellular Sciences, Faculty of Health and Medical
Sciences, University of Surrey, Guildford, UK
159 PRRSV type 1 can induce N. Stockhofe-Zurwieden*, H. Wisselink, J. Post, . 188
aggravation of infection with a J.M.J. Rebel*, Department of Infection Biology,
mild virulent Actinobacillus Central Veterinary Institute, part of Wageningen
serotype 2 strain UR, P.O. Box 65, 8200 AB, Lelystad, The
Netherlands
160 Identification of differentially J.P. Zhu, Y.X. Wang, Q. Cheng, L.X. Yu, Y.F. . 189
expressed proteins in porcine Jiang, Y.J. Zhou, G.Z. Tong*, Shanghai Veterinary
alveolar macrophages infected Research Institute, Chinese Academy of
with virulent/attenuated strains of ~ Agricultural Sciences
porcine reproductive and
respiratory syndrome virus
161 Porcine SAMHDI1 blocks HP- S. Yang*, T.L. Shan, Y.J. Zhou, Y.F. Jiang, W. . 190

PRRSV replication in Marc-145
cells

Tong, Z.Z. Wei, F. Liu, F. Wen, Q.Z. Zhang, G.Z.
Tong*, Shanghai Veterinary Research Institute,
Chinese Academy of Agricultural Sciences, No.
518, Ziyue Road, Shanghai, PR China
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162 Reduction of PRRSV infectionin  R. Wei*, X. Wang, Y. Mu, J. Gao, Q. Li, E. Zhou, . 191
Marc-145 cells that express the College of Veterinary Medicine, Northwest A&F
exogenous C-terminal domain of  University, Yangling, China
non-muscle myosin heavy chain
1I-A
163 Experimental infection and Y.W. Wei*, S.B. Li, L.P. Huang, Q.H. Tang, . 192
comparative genomic analysis of  J.B. Liu, D. Liu, Y.P. Wang, H.L. Wu, C.M. Liu*,
a highly pathogenic PRRSV-HBR  Division of Swine Infectious Diseases, State Key
strain at different passage levels Laboratory of Veterinary Biotechnology, Harbin
Veterinary Research Institute, Chinese Academy of
Agricultural Sciences, Harbin 150001, China
164 Synergistic effects of sequential P.H. Fan, Y.W. Wei*, L.J. Guo, H.L. Wu, Q.H. . 193
infection with highly pathogenic Tang, L.P. Huang, J.B. Liu, C.M. Liu*, Division of
porcine reproductive and Swine Infectious Diseases, State Key Laboratory of
respiratory syndrome virus and Veterinary Biotechnology, Harbin Veterinary
porcine circovirus type 2 in Research Institute, Chinese Academy of
piglets Agricultural Sciences, Harbin 150001, China
165 Swine immunoglobulin lambda- Q.F. Liu, M.M. Yin, L.J. Zhang, D.W. Guo, J.N. Li, . 194
like polypeptide 5, an adaptor of L. Huang, C.J. Weng*, State Key Laboratory of
RIG-1 and MDAS, regulates type  Veterinary Biotechnology, Harbin Veterinary
I Interferon production and Research Institute of Chinese Academy of
PRRSYV replication through Agricultural Sciences, 427 Maduan Street, Harbin
interaction with PRRSV 150001, Heilongjiang, P.R China
nonstructural proteins
166 Heme oxygenase 1 inhibition of A. Zhang, S. Xiao*, J. Gao, C. Zhang, H. Ni, X. . 195
HP-PRRSYV infection in Marc- Wang, C. Wang, Q. Zhao, Y. Mu, E. Zhou, College
145 cell lines of Veterinary Medicine, Northwest A&F
University, Yangling, China
167 USP18 restricts PRRSV growth D. Xu'?, S. Lillico’, M.W. Barnett’, B. Whitelaw’, . 196
through alteration of nuclear A.L. Archibald®, T. Ait-Ali?, 'Key Laboratory of
translocation of NF-kB p65 and Swine Genetics and Breeding of Ministry of
p50 in MARC-145 cells Agriculture, and Key Lab of Agricultural Animal
Genetics, Breeding and Reproduction of Ministry of
Education, Huazhong Agricultural University,
Wuhan, China, The Roslin Institute and Royal
(Dick) School of Veterinary Studies, Easter Bush,
Midlothian, UK
168 Induction of ROS generation and Y. Yanl*, A. Xinz, Q. Liul, H. Huangl, Z. Shaol, . 197
NF-kappa B activation in MARC- Y. Zang', L. Chen', Y. Sun', H. Gao', 'Faculty of
145 cells by a novel Porcine Animal Science and Technology, Yunnan
Reproductive and Respiratory Agricultural University, Kunming, Yunnan,
Syndrome virus isolated in the People’s Republic of China, *Yunnan Animal
southwest of China Science and Veterinary Institute, Kunming,
Yunnan, People’s Republic of China
169 Nonstructural proteins 4 and 10 S.Z. Yuan*, S. Wang, N. Zhang, Y. Li, J.G. Du, L. . 198

of highly pathogenic PRRSV
induce apoptosis in virus-infected
MARC-145 cells

Xu, X.N. Ge, X. Guo, H.C. Yang, Key Laboratory

of Animal Epidemiology and Zoonosis of Ministry
of Agriculture, College of Veterinary Medicine and
State Key Laboratory of Agribiotechnology, China
Agricultural University, Beijing, P.R. China
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170 Porcine reproductive and
respiratory syndrome virus
activates inflammasomes of
porcine alveolar macrophages via
its small envelope protein E

K. Zhang', Q. Hou’, Z. Zhong’, X.J. Li*, H.H.
Chen', W.Y. Li', J.X. Wen', L.Y. Wang', W.Q.
Liu”, F. Zhong'", 'Laboratory of Molecular
Virology and Immunology, College of Veterinary
Medicine, Agricultural University of Hebei, Hebei
Engineering and Technology Research Center of
Veterinary Biological Products, Baoding 071001,
China, *Department of Biochemistry and Molecular
Biology, College of Biology, China Agricultural
University, Beijing 100094, China, *Department of
Microbiology and Immunology, Stritch School of
Medicine, Loyola University Chicago, Maywood,
IL 60153, USA, “Department of Biotechnology,
College of Environmental and Chemical
Engineering, Yanshan University, Qinhuangdao
066004, China

p- 199

171 Non-muscle myosin heavy chain
II-A is a novel cellular receptor
for PRRSV

J. Gaol, Y. Xiaoz, X. Wangl, N. Kongz, Y. Mul,
C. Wangl, S. Xiao', Q. Zhao', Y. Ma', N. Liv?, J.
Lv% J. A. Hiscox3, E. Zhou'", 1College of
Veterinary Medicine, Northwest A&F University,
Yangling, China, “College of Animal Science and
Veterinary Medicine, Shandong Agricultural
University, Taian, China, 3Department of Infection
Biology, Institute of Infection and Global Health,
University of Liverpool, Liverpool, UK

p. 200
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1
EUROPRRS: Still paving the way?

T. Ait-Ali
Chair of EuroPRRS (COST FA0902). The University of Edinburgh, Roslin Institute and
Royal (Dick) School of Veterinary Studies, Easterbush Campus, Midlothian EH25 9RG, UK

Back in 2007, debates within the European PRRS community prompted the need for the
development of an effective entity to understand and control PRRS at European level. Since
1992, PRRS research in Europe has been fragmented and operated via national research
programs. Such programs lacked wider vision and were inefficient due to the international
nature of the disease. Furthermore, a gap existed between national teams developing
strategies to combat PRRS disease solely based on vaccine development and those that
exploited host genetics. With the creation of the EuroPRRS network, 2009 has to be seen as a
landmark year for the European PRRS community. With a core group of 5 countries in its
initial stage, EuroPRRS was joined by 22 European countries. The network has enabled the
development of collaborative links between national PRRS research groups with their
different areas of expertise and improved cross-discipline communication. An example of
such interaction is the creation of the FP7 European PoRRScon project in 2010. Including
regular workshops in control and diagnostics and the organisation of an annual conference,
EuroPRRS has actively promoted training schools in PRRSV diagnostics and control and
genomics. Most of these activities have been greatly enhanced from the constant support of
first class PRRS specialists from China and the USA, as well as from the industry. Finally,
multiple national PRRS research projects have significantly profited from an active short
term scientific missions exchange programme for young scientists.

Four years on the EuroPRRS network has clearly contributed to strengthen Europe’s PRRS
capacity, thus paving the way towards a greater understanding of the PRRS disease.
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2
Fostera™ PRRS: Modulation of interferon-alpha and induction of
protective immunity two weeks following vaccination

J.G. Calvert", J. Marx', R.G. Ankenbauer', M.L. Keith', T.L. Martin',
L.P. Taylorl, D.S. Pearce'. M.C. Lenz', B. Ashton', P. Hoogeveen2

1Z0etis Inc., Kalamazoo, MI, *Zoetis Inc., Madison, NJ

Porcine reproductive and respiratory syndrome virus (PRRSV) is a highly infectious RNA virus
which causes abortions and stillborn/mummified fetuses in sows, and respiratory distress with
poor growth in young pigs. PRRSV remains one of the most economically important diseases in
the global swine industry. Fostera'™ PRRS received a USDA product license in February 2012,
and is the only PRRSV vaccine to earn the label claim "... as an aid in preventing disease
associated with PRRSV, Respiratory Form". A study was designed to evaluate the protective
effect of vaccinating three week old pigs with Fostera PRRS, when challenging with virulent
PRRSV strain NADC20 two weeks post-vaccination. The primary variable in determining
prevention of disease was mean percent lung with lesions at 10 days post-challenge. Clinical
observations and body weight were analyzed as supportive data. Cytokine data were also
collected as an indicator of the immune response. The Fostera PRRS vaccinated group had a
significantly lower (P = 0.0177) mean percent of lung involvement than the mock-vaccinated
control group. In addition, significant differences (P = 0.0001) were seen in body weight at the
day of necropsy (day 24) when comparing the Fostera PRRS vaccinated group to controls.
Abnormal clinical signs were also reduced in the vaccinated group compared to the mock-
vaccinated control group, though statistical comparisons were not made. In addition, interferon-
alpha levels were significantly elevated (P = 0.0001) in the Fostera PRRS vaccinated group
compared to mock-vaccinated controls just before challenge (day 13) and the vaccinated group
avoided a high spike (>1000 pg/mL) in interferon-alpha levels that correlated with clinical
disease following challenge with the virulent NADC20 strain (P < 0.0001). The data
demonstrate that Fostera PRRS vaccination of three week old pigs helps provide a protective
effect against challenge 14 days later. This protective effect is likely due to a combination of
acquired and innate immunity. All experiments involving animals were carried out in
compliance with national legislation and subject to review by the local Institutional Animal Care
and Use Committee (IACUC).
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3
Porcine Reproductive and Respiratory Syndrome (PRRSV)
diagnostics in the United States: Past, present and future

J. Christopher-Hennings
South Dakota State University, Veterinary and Biomedical Sciences Department, Animal
Disease Research and Diagnostic Laboratory, Brookings, South Dakota, USA

A historical, present day and futuristic viewpoint in the development and use of reagents
and diagnostic tests for PRRSV will be presented. Currently, PRRSV elimination and control
programs are being implemented in the US. Even though PRRSV is not eliminated in the US, it
should be noted that the causative agent of PRRSV was first identified only about 20 years ago.
By comparison, in the US, pseudorabies (PRV) was discovered in swine in 1909 with eradication
programs starting in 1989, with much of the eradication completed by 2005; classical swine
fever (CSF/Hog cholera) was first reported in 1810 with much of the eradication completed
between 1962 and 1976, and Brucellosis in swine was identified in 1914 and is nearly eradicated
at this time. In these cases, between 100-200 years passed before elimination or near elimination
was completed after identification of these swine pathogens.

For PRRSV control and elimination programs, convenient, economically viable and
welfare conscious surveillance methods are now available to obtain and test samples. These
include pooling of samples and obtaining oral fluids or blood swabs from swine. Virus isolation
(VD) from serum was originally used for identification of the virus, but a disadvantage of this
method included delayed diagnosis compared to detection with the polymerase chain reaction
(PCR) which can now be completed within a few hours after specimen submission. However,
PRRSV specific monoclonal antibodies have been available and shorten the virus isolation
procedure and offer specific confirmatory results. Automated nucleic acid extractions and
commercial tests for real-time PCR are also available which allow for rapid, sensitive and
specific diagnosis whereby results are reported to the veterinarian the same day the specimen is
submitted. These improvements simplify the procedures and allow for better quality control,
repeatability and high throughput. In addition, DNA sequencing of open reading frame (ORF) 5
is routinely performed in the diagnostic laboratory for epidemiologic purposes. For detecting
antibodies to PRRSV, high throughput enzyme linked immunosorbent assays (ELISA) are
available and have replaced older methods of indirect immunofluorescent assays (IFA) to detect
PRRSV exposure. Antibody ELISAs are higher throughput, more specific and less subjective
than IFAs which are also subject to false negative results due to antigenic variation. Currently,
Luminex multianalyte profiling (xMAP®) assays are being developed to detect multiple antigens
(PRRSV, swine influenza (SIV), porcine circovirus (PCV2), etc.) or antibodies simultaneously
within a single sample. This methodology should be helpful for rapid, routine surveillance and
for evaluating immune responses to vaccine constructs.
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Vaccine vectors based on coronavirus genomes to protect
against PRRSYV and SARS-CoV

L. Enjuanes®*, F. Almazan, M. L. DeDiego, S. Zuiiiga, P. Mateos-Gomez,
J. L. Nieto, J. M. Jimenez, J. A. Regla, M. Becares, S. Marquez, L. Morales,

R. Fernandez, C. Castafio, and 1. Sola
National Center of Biotechnology, Spanish National Research Council (CNB-CSIC),
Darwin 3, Campus Universidad Autonoma, Madrid, Spain

Eliciting long-term protection against virus-induced diseases requires the
development of attenuated viruses and efficient vectors. In some cases, this is possible
because the live modified virus does not have dominant components that interfere with the
induction of a protective immune response, as we will describe for the severe and acute
syndrome (SARS) virus (SARS-CoV). In contrast, in other cases, such as for the porcine
respiratory and reproductive syndrome virus (PRRSV), this is a less clear possibility as a
consequence of the presence of many viral proteins that inhibit the onset of a protective
immune response. In these cases, protection could be induced by the selective expression
of the viral antigens using a vector that, ideally, should be specific for the animal species
that we try to protect. Progress on coronavirus replication, transcription, virus host-
interaction, and on coronavirus reverse genetics to design vaccine vectors has been made to
control viruses relevant in human and animal health. Our laboratory has made significant
progress on: (i) the development of reverse genetics systems to engineer coronavirus
genomes as vaccine vectors; (ii) the control of coronavirus replication and transcription to
increase protective antigen expression levels; and (iii) the identification of genes involved
in the virulence of transmissible gastroenteritis virus (TGEV) and SARS-CoV to generate
modified live attenuated viruses. Coronavirus transcription is guided mainly by the free
energy released in the base pairing between an RNA sequence motif located in the viral
genome, and a complementary sequence synthesized during transcription. In addition, our
group has identified a transcription enhancer that is very useful to increase expression
levels of protective antigens.

Studies on TGEV and SARS-CoV virulence led to the identification of genes
responsible for virus attenuation. The mechanism involved in these processes showed that
defined viral proteins regulated inflammation induction by TGEV and SARS-CoV. Using
information from these basic studies we have engineered the first recombinant vaccine that
protects against SARS-CoV. Also, significant progress has been made in the development
of a vaccine for PRRSV, although in this case additional work is still required to overcome
the partial stability of the heterologous genes in the vaccine vector. To generate attenuated
SARS-CoVs lacking E gene (SARS-CoV-AE) adapted to grow in mice were constructed.
SARS-CoV E protein down-regulated the stress and unfolded protein responses. Infection
of mice with a mouse adapted SARS-CoV reproduced many aspects of the human disease.
The expression of proinflammatory cytokines was clearly reduced in the lungs of mice
infected with SARS-CoV-AE compared to SARS-CoV-infected mice. Furthermore, a
reduction of lung inflammation was observed in mice infected with mouse-adapted SARS-
CoV-AE, probably contributing to the lower degree of inflammation. This deletion mutant
provided protection against the challenge with homologous and heterologous pathogenic
SARS-CoV strains in both young and old Balb/c mice, indicating that SARS-CoV-AE is a
very promising vaccine candidate.
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The PRRSYV replicase: structure, function and implications

Y. Fang'", E.J. Snijder”
'Department of Veterinary and Biomedical Sciences / Department of Bio-microbiology, South
Dakota State University, Brookings, SD 57007, USA; *Department of Medical Microbiology,
Leiden University Medical Center, 2300 RC Leiden, The Netherlands.

Our knowledge about the structure and function of the nonstructural proteins (nsps) encoded by
the arterivirus replicase gene has advanced significantly in recent years. The continued
characterization of arterivirus nsps has not only corroborated several important functional
predictions, but also revealed various novel features of arteriviral replication. For porcine
reproductive and respiratory syndrome virus (PRRSV), based on bioinformatics predictions and
experimental studies, a processing map for the ppla and pplab replicase polyproteins has been
developed. In addition, a novel ORF (TF) overlapping the central region of ORFla was
discovered, which expresses a previously undiscovered protein, nsp2TF, through an
unprecedented -2 programmed ribosomal frameshift mechanism. Crystal structures have been
resolved for three of the PRRSV nonstructural proteins that possess proteinase activity (nspla,
nsplp and nsp4), and the structure of the highly conserved fourth protease (PLP2 in nsp2) was
recently solved for equine arteritis virus. The functional characterization of key enzymes for
arterivirus RNA synthesis, the nsp9 RNA polymerase and nsp10 helicase, has been initiated. In
addition, progress has been made on nsp functions relating to the regulation of subgenomic
mRNAs synthesis (nspl), the formation of replication-associated membrane rearrangements
(nsp2 and nsp3), and an intriguing replicative endoribonuclease (nspl1) for which the natural
substrate remains to be identified. In addition to their natural role as “the engine of viral RNA
synthesis”, a steadily increasing number of nsp-host interactions are being uncovered, with clear
implications for studies into the host immune response and viral pathogenesis. Specifically,
nsplo/B, nsp2, nsp4 and nsp7 have been investigated for their role in the modulating immune
responses to PRRSV infection. Using PRRSV reverse genetic systems and our advanced
knowledge on the structure and function of specific nsps, the rational design of genetically
engineered PRRS vaccines is now being explored. Furthermore, several PRRSV nsps have been
tested as potential new antigens for the development of diagnostic assays. In parallel with PRRS
marker vaccine development, it has also been explored whether differential diagnostic assays can
differentiate vaccinated from naturally infected animals. These studies represent our continued
effort to apply basic knowledge of the biological function of PRRSV nsps to develop a new
generation of PRRS vaccines and diagnostic assays.



2013 International PRRS Symposium

6
Principles of controlling PCV2 — The importance of controlling
viremia

M.L. Linatoc*
Zoetis Asia-Pacific Headquarters, Shanghai, China

Porcine Circovirus type 2 (PCV-2) has been associated with different disease syndromes
including Postweaning Multisystemic Wasting Syndrome (PMWS), Porcine Dermatitis and
Nephropathy Syndrome (PDNS), Porcine Respiratory Disease Complex (PRDC) and certain
reproductive disorders since it was first isolated in wasting pigs from Canada in 1997. Many
farms globally were found positive for PCV-2, but its impact has been very varied. It was later
understood that such variance depended on the presence (or absence) of many other co-factors
that influence the course of PCV-2 infection including immune suppression, immune stimulation
and the presence of other infectious agents including Porcine Parvo Virus (PPV), Porcine
Reproductive and Respiratory Syndrome (PRRS) and Mycoplasma hyopneumoniae.

Before the launch of PCV-2 vaccines, the control of impact of PCV-2 was through
improvements in management and reducing the impact of co-infections. Madec’s principles
became widely known and applied. These principles when applied concurrently with effective
control programs for Mycoplasma (vaccination and medication) and PRRS (vaccination and
management — replacement breeder acclimatization and herd closure) yielded good results but
not to the performance levels prior to the clinical outbreak of PCV-2.

Vaccines became available starting year 2006. Response to vaccination has been very
good leading to significant improvements in mortality and growth rates. Now, several years later,
PMWS is rarely seen in farms that vaccinate against PCV-2. However, there are still cases of
PRDC later in the grower phase and occasional cases of PDNS where PCV-2 has been
implicated even though those farms continuously use PCV-2 vaccines.

Controlled comparative studies among piglet vaccines often yielded similar productive
performance results. A more consistent difference among those tested was in their ability to
control PCV-2 viremia. In one of the controlled comparative studies conducted recently,
significant difference in both viremia and nasal shedding among the different piglet PCV vaccine
groups was observed. The importance of viremia or the level of PCV-2 virus in the blood can be
directly correlated to the amount of PCV-2 virus shed through oral and nasal secretions and
feces. The virus shed though these routes can potentially infect immune suppressed or non-
immune pigs in the same pen.

Depending on farm circumstances, differences in terms of the ability of vaccines to
control viremia may not always be correlated to improvements in productive performance
Vaccines that control viremia better, however, will also cause much less viral shedding in the
environment and such can lead to better control of PCV-2 circulation in the herd in the long
term.

35



2013 International PRRS Symposium

7
Reflection of sow serology in piglet litters oral fluids — a sow farm
surveillance field study

C.K. Goodell,' P. Lopez,1 A. Kittawornrat,” J. Zimmerman,” I. Levis’, L. Dufrense’
"IDEXX Laboratories Inc., ’lowa State University, Ames, IA, 3Seaboard Farms Inc.,
Guymon, OK

PRRSV surveillance can be done easily, effectively, and inexpensively using pre-
weaning oral fluid samples from litters of piglets. Hypothetically, the anti-PRRSV antibodies
and their concentrations in oral fluid samples from litters of pigs reflect the PRRSV exposure of
both the litter and their dam. That is, IgG in oral fluids from the pigs represents maternal
antibody obtained from colostrum, whereas either IgM or IgA reflect PRRSV infection in the
pigs. Similarly, PRRSV viremia detected from oral fluid of the piglets reflects the status of
PRRSV circulation in the sow herd. The objective of this proposed research was to provide
producers an easier, cheaper, and more effective method to detect and monitor PRRSV
circulation.

This study was performed in four ~12,500 sow breeding herds. All four herds were
considered endemically infected with PRRSV on the basis of diagnostic history from routine
growing pig rRT-PCR and PRRS antibody ELISA monitoring. Commercial PRRSV vaccines
were used intermittently to control clinical losses over the 12 months prior to sampling, with
some differences in the vaccination protocols among sites. Gilts entering the sow farms were
routinely vaccinated with either PRRS MLV or ATP commercial vaccines. Oral fluid samples
were collected from a total of 600 litters of pigs prior to weaning. Serum samples from their
dams were collected 3 days after weaning. Samples were frozen at -80°C, randomized and
submitted collectively for PRRSV (qRT-PCR and sequencing) and PRRSV antibodies (IgM,
IgA, and IgG). Results were analyzed for associations with sow parity, litter size, and farm by
analysis of variance (ANOVA) and correlation analyses.

Eight of 600 piglet oral fluid samples were confirmed positive by rRT-PCR at two
laboratories, representing 3 of the 4 sow farms. Two of these were sequenced (Orf 5) and
reported as wild type PRRSV. No sow serum samples were positive for PRRSV by rRT-PCR.
Of the 8 litter oral fluids, IgM and IgA antibody S/P ratios were <0.39. From those same
samples, IgG oral fluid antibody S/P ratios ranged from 1.26 to 5.97. Likewise, S/P ratios using
the IDEXX PRRS Oral Fluids antibody ELISA kit ranged from 1.92 to 8.83. Respective dam
sera results for IgM and IgA of those 8 litters ranged from 0.0 to 1.54, and IgG, 0.85 to 2.36.
Similarly, sow sera S/P ratio results from the IDEXX X3 Ab test ranged from 0.92 to 2.91.

Isotype results from both sera and oral fluids sample types showed both the PRRS X3 Ab
Test and PRRS Oral Fluids Ab Test corresponded well with the IgG isotype. Mean IgM or IgA
S/P ratios for all farms (600 samples each) was <0.25 (sera) and <0.05 (oral fluids) respectively.
Over all farms and samples, mean sera ELISA S/P ratios were approximately 1.00, while
corresponding mean litter oral fluid ELISA S/P ratios were approximately 4.62.

Herd PRRSV monitoring programs can be improved by evaluating the dynamics of
PRRSYV transmission using oral fluid samples collected from litters of pigs prior to weaning. In
endemically infected and/or vaccinated herds, piglet oral fluids are a useful tool for surveillance
of both PRRSV exposure and shedding in sow herds.
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Genetics of host resistance to PRRSYV infection: Progress of the
PRRS Host Genetics Consortium

J.K. Lunneyl*, I. Choi', C.J. Souza', K.P.C. Araujol, S.M. Abrams', J.P. Steibel*’,
M. Arceo’, C.W. Ernst®, J.M. Reecy4, E. Fritz*, J.C.M. Dekkers®, N.J. Boddicker”,
E.H. Waide*, X. Zhao®, M.E. Rothschild®, G.S. Plastow”, L. Guan’,

H. Bao’, P. Stothard’, R.A. Kemp6, M. Kerrigan7, B. Trible’, R.R.R. Rowland’
IUSDA, ARS, BARC, APDL, Beltsville, MD, USA, 2Dept. Animal Science, Michigan State
Univ., East Lansing, MI, USA, 3Dep‘[. Fisheries and Wildlife, Michigan State Univ., East
Lansing, MI, USA, 4Dept. Animal Science, Iowa State Univ., Ames, IA, USA, 5Dep‘[.
Agricultural, Food and Nutritional Science, Univ. of Alberta, Edmonton, AB, Canada
%pigGen Canada, Guelph, ON, Canada, 'Dept. Diagnostic Medicine and Pathobiology, Kansas
State Univ., Manhattan, KS, USA

The most important infectious disease threatening pig production worldwide is porcine
reproductive and respiratory syndrome (PRRS). The PRRS Host Genetics Consortium (PHGC)
was established to probe the role of host genetics in resistance to PRRSV infection and related
growth effects. Using a nursery pig model, 14 groups of 200 commercial crossbred pigs were
infected with PRRS virus and followed for 42 days post infection (dpi). Blood serum and
Tempus (RNA) samples were collected at 9 timepoints and weekly weights recorded. All pigs
were viremic, peaking at 4-14 dpi. Genomic DNA was genotyped with the Porcine SNP60
SNPchip for genome wide association studies (GWAS) that identified a genomic region on
swine chromosome 4 (SSC4) with significant impact on viral load and growth response
following viral challenge. Using Bayes-B analyses for 5 trials, 8 1-Mb regions accounted for
35.7% of the genetic variance for viral load from 0-21 dpi with the SSC4 region explaining
17.7% of the genetic variance. For weight gain, 10 1-Mb regions accounted for 31.2% of the
genetic variance, with SSC4 accounting for 14.3%. Sera and RNA are now being analyzed using
the Pigoligoarray, next-generation sequencing (RNA-seq), QPCR and multiplex immunoassays
to elucidate factors involved in viral replication and recovery from infection, including speed and
levels of immune cytokine expression. For RNA transcriptomic analyses, we developed a
porcine specific globin reduction protocol so that we could perform RNAseq on blood RNA
samples collected at numerous dpi from PHGC pigs with different SSC4 genotypes and post-
peak anti-viral responses. Serum cytokine levels were evaluated using FMIA (Fluorescent
Microsphere Immunoassay) and affirmed statistical differences due to dpi and specific
associations with early innate cytokines, interleukin-8 (IL-8) and interferon—alpha (IFNa), as
well as with the chemokine CCL2. Combined with the genetic data, these analyses should help to
unravel the complexities of pig responses to PRRSV infections and identify biomarkers that
further distinguish PRRS resistant/maximal growth pigs from PRRS susceptible/reduced growth
pigs. PHGC funding: US National Pork Board, USDA ARS and NIFA, NRSP8 Swine Genome
and Bioinformatics Coordinators, Genome Alberta/ALMA, Genome Canada, and private
companies.
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An update on PRRS immunology

E. Mateu
Departament de Sanitat Animal i Anatomia, Universitat Autobnoma de Barcelona,
08193 Bellaterra, Spain & Centre de Recerca en Sanitat Animal (CReSA), UAB-IRTA, Campus
UAB, 08193 Bellaterra, Spain

Porcine reproductive and respiratory syndrome virus (PRRSV) is one of the most important
causes of disease in pig operations worldwide. The control of the infection has proven to be
difficult among other reasons because of the lack of fully efficacious and universal vaccines. In
fact, the features of the immune response against PRRSV reveal a complex interaction in which
the virus interfere with the immune system and use escape mechanisms. Early studies on the
adaptive immune response against PRRSV evidenced that infected animals rapidly (7-14 days)
developed antibodies against the virus but those antibodies where devoid of neutralizing
capabilities. Actually, neutralizing antibodies appear much later and some animals do not even
develop a neutralizing response. Similarly, the cell-mediated immune response -measured as the
development of virus-specific interferon-gamma producing cells- develops slowly and suffers
ups and downs for several weeks until acquiring a steady state. Moreover, the development of
neutralizing antibodies or of a cell-mediated response against a given strain does not grant
complete immunity, particularly when the animal faces a heterologous challenge. Several papers
have shown that is very difficult to correlate quantitatively the humoral or cell-mediated
responses with protection and thus the exact role of these two compartments of the specific
immunity is still unclear when talking about PRRSV. Why the adaptive response against PRRSV
i1s so uncommon. There is no a single answer to this question although several elements can be
cited. Firstly, the ability of the virus to inhibit or suppress important elements of the innate
immune response. Current knowledge indicates that PRRSV interferes with type I interferon
(IFN) responses of macrophages and dendritic cells. This inhibition is mainly attributable to
several non-structural proteins (nsp) of the virus, particularly nspl, nsp2, nsp4 and nspll.
However, the virus may inhibit the IFN-a responses of plasmacytoid dendritic cells (the
specialized antiviral dendritic cells) without replicating in them indicating again that PRRSV
probably has several mechanisms for inhibiting type I IFN. Besides this, the virus may also
regulate tumor necrosis factor-alpha (TNF-a) and Interleukin-10 (IL-10) responses, two crucial
cytokines with different effects. While TNF-a is essentially pro-inflammatory and antiviral, IL-
10 is anti-inflammatory and an excess of the cytokine may help to the persistence of the
infection. Several reports indicated that IL-10 maybe involved in T-cell regulatory responses
against genotype 2 PRRSV. The high virulence of some isolates has been related either to higher
inflammatory responses or to higher viral replication, indicating a role of the immune system in
both cases. In summary, there is still a need for more research and a better understanding of the
immune response against PRRSV.
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Breeding for PRRS resistance

D. G. McLaren'”, N. Deeb?
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Suite 2200, Hendersonville, TN

There is a distinction to be made between resilience or tolerance to a disease, and resistance to
that disease. Tolerance refers to a reduced impact of an infection on the host. Resistance, in
contrast, refers to the host’s ability to control the infection and reduce its transmission, thereby
reducing the prevalence of the disease.

There is considerable evidence for genetic variation in pigs’ response to various diseases,
including PRRS. The pig breeding company PIC has selected indirectly for tolerance to disease
since 2005, when it began performance testing progeny of genetic nucleus (GN) herd sires in
PRRS virus positive commercial environments. Today, just over half the data used in livability
trait genetic evaluations comes from testing pedigreed crossbred pigs in commercial farms, the
other half coming from the GN farms.

With the advent of genomic selection, where information from tens of thousands of genetic
markers throughout the genome is used to improve the accuracy of genetic evaluations, the
opportunity exists to select for traits not directly measured in testing programs, such as
resilience to the PRRS virus. Using challenge experiments, field data sets, and genome wide
association studies (GWAS), PIC is currently developing and field testing genomic breeding
values (gEBVs) for resilience / tolerance to the PRRS virus.

Genus-PIC also has an extensive collaborations with academic and industry partners in the US
(e.g., the PRRS Host Genetic Consortium), Canada (PigGen Canada), and the UK (Roslin
Institute). Projects range from studying host macrophage responses to PRRS virus infection,
through methods to genetically improve resistance both in sows and growing pigs using natural
and engineered variation, to developing mathematical models to describe the impacts of
infection within the pig, and the transmission of infection between pigs.

Achieving genetic resistance to all strains of PRRS virus is, of course, the Holy Grail. Increased
understanding of how the virus attaches to, is enveloped by, and replicates in porcine alveolar
macrophages provides possible strain independent targets. Concurrently, genome editing
technologies such as transcription activator-like effector nucleases (TALENS) capable of
altering gene expression with precision are beginning to be applied in pigs. Research supported
by Genus on modifying pig genes critical to all strains of the PRRS virus has the goal of one
day not only being able to reduce the impact of the virus on pork producers, but enabling
creation of genetic lines resistant to the virus.
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Control of PRRS on farm and regional level

R. Morrison
University of Minnesota

Porcine reproductive and respiratory syndrome virus (PRRSv) can have a significant economic
impact on swine herds due to reproductive failure, preweaning mortality and reduced
performance in growing pigs. Control at the farm level is pursued through different management
procedures (e.g. pig flow, gilt acclimation, vaccination, air filtration). PRRSv is commonly
eliminated from sow herds by a procedure called herd closure whereby the herd is closed to new
introductions for a period of time during which resident virus dies out. However, despite
thorough application of biosecurity procedures, many herds become re-infected from virus that is
present in the area. Consequently, some producers and veterinarians are considering a voluntary
regional program to involve all herds present within an area. The concept of voluntary, producer-
led, coordinated regional PRRS control has spread and there are now approximately 20 such
programs in North America. In pig-dense regions of United States, an increasing number of sow
farms are modifying air intake such that all air is filtered. Reports suggest an 85% reduction in
the rate of outbreaks of farms after filtration when compared to the 5 years prior to filtration.
Analysis of rate of return on filtration suggests that this is an attractive investment option for sow
farms situated in pig-dense regions. Taken together, cooperative control in low-medium dense
regions, and air filtration in high dense regions, we are well positioned for effective PRRS
control and eventual elimination.
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Global Research on PRRS — development of STAR-IDAZ PRRS
network

A. Morrow
DEFRA (Department for Environment, Food & Rural Affairs)

STAR-IDAZ (Global Strategic Alliances for the Coordination of Research on the Major
Infectious Diseases of Animals and Zoonoses) is an EU funded global initiative to address
the coordination of research programmes at international level in the area of animal health
and in particular infectious animal diseases including zoonoses. It aims to strengthen the
linkages between and reduce the duplication of global research effort on high priority
infectious diseases of animals (including zoonoses), maximise the efficient use of expertise
and resources and accelerate coordinated development of control methods. PRRS has been
identified as one of the top priority diseases and proposals are being developed for the
establishment of a PRRS research network involving both the research community and the
research funders/programme owners. Improved coordination of, and international
collaboration on PRRS research is needed to ensure the rapid development of effective
control tools. We hope to explore the interest in such a network and the research gaps
needing to be addressed.
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Immunological interactions of PRRSV and pigs

M.P. Murtaugh,* S.R. Robinson, J.C. Schwartz, S.R. Stone, X. Wang,

M.C. Figueiredo, D.K. Ngo
Department of Veterinary and Biomedical Sciences, University of Minnesota, St. Paul, MN USA

Vaccination is the principal tool used to control and treat porcine reproductive and respiratory
syndrome virus (PRRSV) infection. However, despite extensive efforts, little progress has been
made to improve the protective efficacy PRRS vaccines since the first introduction of a live,
attenuated product in 1994 in the USA. Here, we describe recent progress to characterize
antigen-specific immune responses, especially those involving PRRSV and antibodies, since
advances in vaccine development are likely to be based on a better understanding of fundamental
immunological interactions, and since antibodies are expected to play a key memory role in
protection against future infection. We have discovered that sows in herds suffering outbreaks of
type 2 PRRSV have high titers of neutralizing antibodies. Notably, neutralization is cross-
protective since sows were exposed to highly virulent field isolates, and viral neutralization was
carried out with VR2332, which is genetically dissimilar to current virulent field isolates. We
hypothesize that the cross-neutralizing antibodies are directed to highly conserved epitopes that
are critical for the infection process. Detailed studies of porcine immunoglobulins, including
genomic organization of light and heavy chain loci, patterns of gene rearrangements used to
express the antibody repertoire, and the effect of PRRSV infection on antibody diversity were
conducted. The total heavy chain repertoire diversity in pigs is comprised of approximately
260,000 independent sequences; lambda and kappa light chain repertoire diversities are
approximately 260,000 and 150,000 independent sequences, respectively. The abundance
distributions follow the power law in all three cases. Following PRRSV infection there are
dramatic increases in abundance of a small subset of light and heavy chain fragments that is most
apparent in the CDR3 regions which comprise the primary sites of antigen binding. We expect
that screening of recombinant antibody expression libraries will result in identification of porcine
immunoglobulin molecules with specific affinities for individual PRRSV proteins, including
targets of neutralizing antibodies. Biological variation in the virus also is a key limitation to
achievement of broadly cross-protective vaccines. Association of genetic variation in specific
regions of the virus with variation in biological characteristics related to virulence, pathogenesis
and immunity has been frustrating. Alternatively, it is possible that quasispecies variation in viral
populations might contribute to biological variation independently of specific sequence
differences in defined genetic loci. To address this question, massively parallel sequencing was
performed on viral isolates of high and low virulence. With few exceptions, minimal genetic
diversity was observed across the entire genome. Initial findings indicate that quasispecies
complexity may not make a significant contribution to PRRSV fitness and virulence in swine.
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The pathogenesis of porcine reproductive and respiratory syndrome
(PRRY) is fully determined by the intriguing interplay of PRRSV
with monocytic cells

H. Nauwynck, U. Karniychuk, M. Verbeeck, I. Christiaens, 1. Trus, J. Cao,

I. Frydas and W. Van Breedam

Laboratory of Virology, Department of Virology, Parasitology and Immunology, Faculty of
Veterinary Medicine, Ghent University, Merelbeke, Belgium

Porcine reproductive and respiratory syndrome virus (PRRSV) is infecting monocytic cells,
leading to lysis and functional disturbances. In-depth analysis of its replication in different
monocytic cells leads to better insights in the virological, immunological, pathological and
clinical outcome. Old-type PRRSV (LV and VR2332) targets differentiated macrophages that are
spread all over the body but with higher concentrations in lungs (alveolar, interstitial and
intravascular macrophages), endometrium/placenta and lymphoid tissues. This tropism is the
result of several viral-cellular protein interactions. Sialoadhesin acts as a binding and
internalization receptor. It interacts with sialic acids, present on the glycans of GP5. Upon entry,
PRRSV becomes disassembled via a complex cascade of events. First, viral-containing
endosomes fuse with other endosomes and proteases become activated by a pH drop. CD163 is
crucial during this stage of the replication cycle. Primary replication occurs in tonsils and deeper
parts of the respiratory tract. Afterwards, it replicates in internal lymphoid tissues. Because cells
die by apoptosis, inflammation is restricted and pathology and clinical signs are moderate
(American type>European type). Monocytic cells play a central role in the innate immune
response and their destruction during a PRRSV infection may lead to catastrophic clinical signs
upon co-infections with pathogens or exposure to toxins. In addition, interaction of PRRSV with
sialoadhesin has recently been shown to block phagocytosis. PRRSV only crosses the placenta
after 70 days of gestation. The reason for the absence of transplacental spread during earlier
gestation can be attributed to (1) the absence of sialoadhesin on placental macrophages in the
allantochorion and (2) the presence of efficient defense against PRRSV-infected cells.
Microchimerism may be involved in the transplacental crossing of PRRSV during late gestation.
Emerging Eastern European (Lena) and Asian (high fever disease) PRRSV strains are behaving
differently. They replicate to higher titers, spread more easily, cause more pathology (vascular
damage) and disease (fever during 10-14 days upon single infection; fever during 21-28 days
with high mortality upon co-infection). With the Lena strain, new insights in the cellular
pathogenesis were already obtained. PRRSV(Lena) replicates in hundred times more cells in the
respiratory tract. In contrast with old-type PRRSV, it has gained access to a population of large
sialoadhesin-negative epithelial and subepithelial monocytic cells with long and multiple cellular
filopodia. Morphologically, they resemble mucosal dendritic cells. This new target explains a lot
of the changed pathogenesis. High virus titers are produced in the nasal mucosa, facilitating
horizontal transmission. A network of connected dendritic cells is as a fisher’s net filtering out
attacking pathogens. Destruction of these cells by PRRSV(Lena) opens the fence for invading
pathogens. The latter may explain why sepsis is regularly observed in PRRSV(Lena) infected
animals.
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Luminex® application for PCV2 and PRRSV diagnosis

T. Opriessnig
Department of Veterinary Diagnostic and Production Animal Medicine, lowa State University,
Ames, lowa, USA

Porcine circovirus type 2 (PCV2) and porcine reproductive and respiratory syndrome
virus (PRRSV) are among the most globally and economically important swine pathogens today.
PRRSV can be divided into two major genotypes: type 1 (European strains) and type 2 (North
American strains). PRRSV is typically associated with reproductive failure (sick dams,
abortions, stillborn and weakborn fetuses) in the breeding herd and respiratory disease in
growing pigs. PCV2 can be further divided into three genotypes, PCV2a, PCV2b, and PCVZ2c.
While PCV2a and PCV2b occur worldwide, the presence of PCV2c is limited to certain areas
such as Denmark. PCV2 is commonly associated with porcine circovirus associated disease
(PCVAD), a combination of several disease manifestations such as postweaning multisystemic
wasting syndrome, respiratory disease, enteric disease and reproductive failure. Several very
efficacious vaccines are available for PCV2; however, PRRSV control remains a challenge and
eradication is one way to attempt to control this virus. Diagnosis of PRRSV or PCV2 infection is
typically done on serum samples (individual samples or pools of up to 5 samples) from live pigs
or lung and lymphoid tissues from dead pigs. Within the last 1-2 years, oral fluids are becoming
the sample type of choice for PRRSV surveillance and particularly for monitoring expected-
negative flows. While much effort has focused on demonstration of RNA or DNA in tissues and
fluids, detection of antibodies remains an inexpensive alternative to screen herds for presence
and movement of PRRSV and PCV2. Anti-PRRSV antibodies are frequently detected by
commercial assays and especially the IDEXX PRRSV ELISA is widely used in Veterinary
Diagnostic Laboratories (VDLs) in the USA. Although some commercial serology assays are
available for PCV2 antibody detection, most VDLs utilize in-house assays. In recent years,
multiplex platforms which allow detection of more than one analyte in the same sample are
gaining importance in human medicine and now also in veterinary medicine. Recently, a
fluorescent microbead-based immunoassay (FMIA) using the N protein and the nonstructural
protein 7 as capture antigens for detection of PRRSV antibodies was developed and evaluated by
a research group in South Dakota. In general, the FMIA technology is based on xXMAP (multi-
analyte profiling; Luminex®) which combines flow cytometry, fluorescent microspheres (beads),
lasers, and digital signal processing. Therefore FMIA is capable of simultaneously measuring up
to 100 different analytes in a single sample. Some additional benefits of this technology include
rapid data acquisition and excellent sensitivity and specificity. Our group has been utilizing the
FMIA platform to analyze and characterize a variety of samples from pigs with different disease
presentations for detection of antibodies against PCV2 and PRRSV using several markers. In
general, we have found that FMIA allows simultaneous detection of PRRSV type 1 and type 2
and PCV2 antibodies (including several important markers such as baculovirus for vaccine
compliance and PCV1) in a serum samples but also in oral fluids. Indications are that this
platform will provide a very promising tool for characterization of outbreaks or evaluation of
vaccination protocols. Data to support our observations will be presented.
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The role of host genetics in vaccine development

R.R.R. Rowland and B. Trible

Department of Diagnostic Medicine & Pathobiology, College of Veterinary Medicine, Kansas
State University, Manhattan, KS

PRRSV employs an array of host evasion strategies that subvert innate and adaptive immune
responses. The virus can evade antibody by generating a high degree of genetic diversity within
surface proteins. In addition, many of the virion surface proteins are heavily glycosylated: a
camouflage mechanism that shields neutralizing epitopes from antibody. And finally, PRRSV
blocks early innate immune events, such as the induction of interferon. These and other evasion
strategies contribute to disease progression and hamper the development of the next generation
of PRRS vaccines, which must possess the capacity to induce a strong and early viral immune
response that is protective against a wide range of field isolates. The PRRS Host Genetics
Consortium (PHGC) was formed to identify genomic markers and pathways that relate to PRRS
resistance and susceptibility. One outcome is the generation of a large number of well
characterized serum samples, which possess unique virus neutralization properties. The
experimental approach is to perform virus neutralization assays on sera collected at 42 days after
infection with North American PRRSV isolates, NVSL or KS06. Virus neutralization assays are
performed using four different viruses, the homologous virus used for infection as well as three
heterologous isolates located on different branches of an ORF5 phylogenetic tree (for details see
Abstract and Poster No. 88, Trible et al.). In summary, the results show that all virus
neutralization responses can be placed into distinct categories or groups: Grp 1) no nAb; Grp 2)
homologous nAb; Grp 3) heterologous nAb, which neutralize 1 or 2 other isolates; and Grp 4)
broadly neutralizing Ab (bnAb), which show neutralizing activity against all viruses. Both total
antibody and virus neutralizing activities possess a heritable component. The current hypothesis
is that the different neutralization groups reflect different epitope specificities. Chimeric and
mosaic viruses are being constructed to map the different epitope groups. Analysis of the targets
of broadly neutralizing antibody creates the opportunity to identify common epitopes, which can
be used to construct vaccines that induce broad protection.
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Molecular evolution of PRRSV in Europe

T. Stadejek

Warsaw University of Life Sciences, Faculty of Veterinary Medicine,
Nowoursynowska 159C, 02-776 Warsaw, Poland

Porcine reproductive and respiratory syndrome virus (PRRSV) is a recently emerged
pathogen, with the earliest serological evidence from 1979 in Canada, in the 1980’s in other
regions of North America, Europe, and east Asia, and in China in the mid-1990’s. Today
PRRSV is a major threat to swine production globally. The existence of extensive genetic
variation in endemic strains and the presence of highly virulent strains in different geographic
regions pose the threat of devastating epidemic outbreaks. In Europe Type 1 (European
genotype) dominates and three genetic subtypes are recognized and a fourth subtype appears
to be present. In Type 1 PRRSV, only subtype 1 (Lelystad virus-like) circulates in Central and
Western Europe and also globally. In Eastern Europe, all subtypes are present. The two strains
from subtype 3 were proved to be significantly more virulent than any of the subtype 1 strains
analysed before. The subtypes of Type 1 PRRSV also exhibit length differences in the
nucleocapsid protein, ranging in size from 124 to 132 amino acids depending on subtype.
Surprisingly, it affects the C-terminus, otherwise thought to be under strong structural
constraints. Divergent subtypes of Type 1 PRRSV have produced high rates of false-negative
RT-PCR results in diagnostic tests, and may also reduce the reliability of serological assays
using the nucleocapsid protein antigen. Type 2 PRRSV was considered to be genetically
homogenous in Europe due to a unique presence of an introduced vaccine strain, but
independent introductions of virulent Type 2 field viruses are now evident. Moreover, the
Type 2 strains circulating in Slovakia and Hungary belong to the same genetic cluster as
virulent MN184 from North America. The broad genetic diversity of Type 1 PRRSV in
Europe, and the presence of diverse Type 2 PRRSV strains, emphasize the importance of
more extensive and systematic molecular phylogeny studies to fully understand PRRSV
epidemiology in Europe, to provide swine producers with reliable diagnostics, and to better
assess the potential consequences of endemic spread and exotic introductions.
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Development and application of a dual-marker vaccine for highly
pathogenic Porcine Reproductive and Respiratory Syndrome

G.Z. Tong*, Y.Z. Xu, Y.J. Zhou, Y.F. Jiang, J. Sun, W. Tong,
Z7.7. Wei, F. Gao

Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sciences,
Shanghai 200241, China

Introduction

Vaccination has been wildly used as the most effective strategy of control of porcine reproductive and
respiratory syndrome (PRRS). However, there is no serological method to differentiate the field infected
animals from the vaccinated, which make extremely difficult of PRRS eradication. In the study, we first
established an infectious molecular clone of HuN4-F112, a vaccine strain derived from a highly
pathogenic PRRS virus HuN4, and then deleted 75 nucleotides in nsp2 region followed by inserting an
antigenic domain of NP gene of Newcastle disease virus (NDV) into the deletion region. Immune efficacy
of the recombinant vaccine was evaluated in piglets, and two ELISAs detecting antibodies to the deleted
and insert were established using synthesized peptides as antigen.

Materials and Methods

HuN4-F112 is an attenuated vaccine derived from highly pathogenic PRRSV HuN4; rHuN4-F112 is an
infectious molecular clone of HuN4-F112; rHuN4-F112-A25 is an infectious molecular clone of rHuN4-
F112 with 25aa deletion in nsp2 region; rHuN4-F112-A25+NP49 is a rescued recombinant virus from
rHuN4-F112-A25 with insertion of NP49 from NDV in nsp2 region. 25aa from nsp2 region of PRRSV
and 49aa from NP protein of NDV were artificially synthesized as antigen for detecting corresponding
antibodies in swine sera by ELISA.

40-day-old piglets free of PRRSV and PRRSV antibody were selected for evaluating immune efficacy of
the recombinant vaccine and sera were collected before and after immunization and challenge for
detecting antibodies against PRRSV, 25aa peptide or NP49, respectively.

Results

1. Recombinant rHuN4-F112-A25+ NP49 showed similar growth kinetics to its original parental virus in
Marc-145 cells and expression of insert NP49 could be consistently detected up to 20" passage of the
virus in cell culture by IFA with MAb against NP49. Sequence determination of insert NP49 from every
fifth passage showed that the insert is stable and no single point mutation done to 20" passage.

2. Piglets immunized with the recombinant virus developed detectable antibodies by days 14, and were
challenged with HP-PRRSV HuN4 at 28 days after immunization. After challenge, all immunized piglets
were survived without clinical signs or death, while piglets in control group developed long lasting high
fever and high mortality (80%) by days 28 post challenge.

3. Sera collected from immunized piglets at different time, were detected antibodies positive to NP49 and
negative to 25aa peptide. Detectable antibodies to NP49 could last for over three months. In control,
antibodies to 25aa peptide could be detected in sera from pigs infected with HP-PRRSV or classical
PRRSV.

Conclusions

Recombinant rHuN4-F112-A25+NP49 with a deletion (serve as negative marker) and an insert (serve as
positive marker) was developed and preliminarily used in piglets. The immune efficacy of the dual-
marker vaccine has been indicated as good as its parental vaccine HuN4-F112. The vaccine immunized
pigs could be differentiated from naturally infected ones by two ELISAs detecting antibodies against
NP49 or 25aa peptide, respectively.
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Porcine reproductive and respiratory syndrome situation in China: the

past, present and future
H. Yang
College of Veterinary Medicine, China Agricultural University, Beijing 100193, P. R. China

Porcine reproductive and respiratory syndrome (PRRS) is an economically important viral disease for the
pig industry worldwide. The initial outbreak of PRRS was documented in an intensive pig farm of North China at
the end of 1995. During the following 2-3 years, majority of pig farms suffered an abortion catastrophe in pregnant
sows, like the situation in North America and Europe. Since then, the disease has been accompanying the Chinese
pig production, and brought considerable losses to the swine industry in China each year although no exact amount
was estimated. Clinically, the disease was mainly characterized by reproductive failure including late abortion,
elevated fetal losses (mummies, stillbirths and neonatal death), and reduced growth performance and elevated
mortality in weaning and nursery pigs, as well as respiratory disorders along with secondary bacterial infections in
pigs of all ages.

In May of 2006, clinical outbreaks of so-called “swine high fever disease” occurred in pig-producing areas
of South of China, and then spread to over the country during one year, which were characterized by high fever (41-
42°C), rubefaction on the skin, respiratory disorders and gastrointestinal signs (diarrhea) and neurological disorders
of the affected pigs. The suffered pig farms exhibited high morbidity (50%-100%) and mortality (20%-100%) in
pigs of all ages, especially in suckling piglets and nursery pigs, and severe reproductive failures (abortion, over
40%) in pregnant sows. The affected pigs presented severe bacterial secondary infection (mainly Haemophilus
parasuis, E.coli, Streptococcus Suis Serotype 2). The epidemic of the outbreaks resulted in a dramatic decline of pig
amount, especially in severe epidemic areas, and bankrupt of large amount of small- and middle-size pig farms, and
brought huge economic losses to Chinese swine industry. Etiological studies indicated that a highly pathogenic
PRRSYV is responsible for the unparalleled large-scale clinical outbreaks. The virus has unique genomic molecular
characteristic, namely 90 nt (30 amino acids) deletion in its nonstructural protein 2 (Nsp2)-coding region
(consecutive deletion of 29 amino acids at position 533-561 and one amino acid deletion at position 481).
Afterwards, the HP-PRRSV became the dominating virus causing clinical outbreaks of PRRS in major pig-
producing areas of China. According to our molecular epidemiological monitoring of PRRSV, 78% of viruses
belonged to HP-PRRSV in 2006-2008, 86% in 2009, 88.9% in 2010-2011. During the epidemic of the virus, its
genome has exhibited minor change in partial coding regions, especially in Nsp2-coding region, while its
pathogenicity and virulence showed no marked change.

Porcine reproductive and respiratory syndrome (PRRS) has become the first ranking disease that impacts
Chinese swine production among the viral diseases, since the emergence of highly pathogenic porcine reproductive
and respiratory syndrome virus (HP-PRRSV). Nowadays, PRRS caused by HP-PRRSV is sporadic and endemic,
and a number of clinical outbreaks remained to be recorded in pig farms. Majority of PRRSV strains including HP-
PRRSYV belong to of genotype 2 in China. However, the genetic diversity of PRRSV exists in the field and the virus
can be divided into three subgroups. Some strains might be evolved directly from the vaccine virus. Also the
recombinant viruses including the recombination between the vaccine virus and field virus have been monitored.
Additionally, the viruses of genotype 1 have been isolated recently and characterized from the samples of pigs with
clinical diseases.

Vaccination is the primary measure for preventing and controlling PRRS in China. After the emergence of HP-
PRRSV, the inactivated vaccine derived from HP-PRRSV could not provide effective protection, while commercial
attenuated live vaccine was extensively applied in pig farms. To date, several attenuated vaccines derived from HP-
PRRSV strains by passage on MARC-145 have been used in practice. Mass vaccination using these live vaccines is
routinely performed in sows and growing pig herds. However, the safety of the vaccine derived from HP-PRRSV needs to
be concerned. And much attention should be paid to its reversion to virulent virus besides its pathogenicity to pregnant
sows and piglets. Clinically, a number of outbreak cases (including diseased piglets and sows’ abortion) directly associated
with the vaccination have been observed. Undoubtedly, the continued spread of the HP-PRRSV and currently excessive
use of HP-PRRSV-derived live vaccine in pig farms will enhance the genetic diversity of PRRSV and further aggravate
the complicated situation of PRRS in China. Therefore, it is necessary to emphasize the role of biosecurity measures and
reasonable use of attenuated live vaccine in controlling PRRS. In the future, PRRS will be a more complicated swine
disease in China. A lot of works for completely controlling PRRS need to be done in China, particularly in the prevention
of PRRSV spread among different areas, implement of properly regional control and eradication programs for PRRS.
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Scale-up and transformation of Chinese swine production in the
next decade and analysis of high-efficacy hog production strategies

G.Yi
Beijing Dabeinong Technology Group Co. Ltd.

With the globalization of world economy, the supply and demand change of world feedstuff and
food supply, shift of world economic zone , improvement of science and technology, labor cost increase,
and rapid Chinese economic development, all these factors will help accelerate the development and
transformation of Chinese live animal production in the direction of scale-up, integration, industrialization
and automation.

The vertical integration and value chain add-up of Chinese swine industry will encounter
dramatic opportunities, in which the traditional mainstream of small-scale and backyard producers will
transform into vertical integrator or specialized hog producer in the next decade.

The major hog producers will be classified into three major categories, including the following:
the first category will be large-scale vertical integrator who will raise 200,000 to 1 million sows
(producing 3 to 20 million commercial hogs per year), which will be 20 to 30 companies across Chinese;
the second category will be medium-size specialized hog producers who will raise 300 to 2,000 sows
(producing 5,000 to 40,000 commercial hogs per year), which will have about 20,000 producers in China;
the third category will be small-scale specialized producer that own 30 to 300 sows (producing 500 to
5,000 marketed hogs per year), which will have around 1 million producers altogether.

The overall hog industry will be transforming from segmented business structure into more
vertically integrated business model, which will cover hog breeding and feed production, live hog
production and slaughtering, meat processing and food branding. Contracted hog production and farmer
cooperatives will be dominant business model, which need to be based on the mechanism of commercial
trust and fairness and share of growth and profit.

Six core motifs during the scale-up transformation of Chinese swine industry will be how to
become superior organizer and leader of high-efficacy hog producer, how to be overall nutritional
program suppliers, how to become comprehensive hog production solutions provider, how to promote
safe and healthy animal production and practitioner, how to offer series of value-added service throughout
the vertical integration from hog production to food service, and how to help advancement of wise hog
production and sustainable growth and development of the industry.

In terms of the systemic strategy for the high-efficacy pig production technology, there will be six
major areas for improvement, including the following: 1. Supply high-efficacious genetics, with the aim
to reach high prolificacy and good genetic potential; 2. Design environmental-friendly production
facilities and system in order to control internal and external environment and save energy expenditure; 3.
Guarantee comprehensive and precise nutritional program so as to generate optimal output and improve
production efficiency; 4. Establish animal health management procedure to assure the standard operation
principle and justify disease prevention and control program; 5. Apply wise systemic management
program, which means the combination of hardware and software application so as to optimize the overall
systemic competency; 6. Develop comprehensive service program aiming to generate added value and
improve the profitability of hog producers.

Therefore, if we strive to improve the production efficiency, increase the growth performance and
raise the profitability of scale-up and specialized hog producers, the whole swine industry and integration
system will be vitally growing into more value-added industry and offer more safe, healthy, nutritious and
tasty pork to the consumers in the next decade.
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Structure and function of PRRSV proteins
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“Department of Animal Sciences, North Carolina State University, Raleigh, NC

The PRRSV genome contains at least 11 open reading frames (ORFs) coding for a total
of 15 non-structural proteins (nsp’s) and 8 structural proteins. ORF1a and ORF1b code
for two large polyproteins via -1 ribosomal frameshifting, and these proteins are
processed to yield 14 nsp’s. A novel -2 ribosomal frameshifting has been identified in the
nsp2-coding region, and nsp2TF (trans-frame fusion) is produced in the +1 frame that
overlaps the nsp2 sequence. During replication, 6 different subgenomic mMRNA species
are transcribed from the genomic RNA, and 6 structural proteins corresponding to ORF2
through ORF7 are translated. In addition, two small membrane proteins are produced
from ORF2b and ORF5a. ORF2b resides within ORF2 and codes for the E protein. E is a
myristoylated membrane protein and is postulated to function as an ion-channel protein
facilitating the uncoating process during entry. ORF5a overlaps ORF5, and its translation
product is a small membrane protein with an unknown function. Both the E and ORF5a
proteins are essential for PRRSV infectivity. Accumulating evidence shows that some
nsp’s function as a viral antagonist and modulate host innate immunity. Nspl-alpha
degrades CREB-binding protein in the nucleus while nspl-beta blocks the nuclear
translocation of interferon stimulated gene factor 3, thus both nspl-alpha and nspl-beta
downregulate the type | interferon (IFN) response. Nsp2 is a viral protease and possesses
ovarian tumor domain-containing deubiquitinase activity. It deconjugates ubiquitin and a
ubiquitin-like modifier 1SG15 from cellular targets to modify the host’s antiviral
response. Nspl1 is a viral endoribonuclease and has been shown to degrade the mRNA of
the mitochondria adaptor protein MAVS, resulting in the suppression of IFN signaling.
Such findings highlight that PRRSV has evolved the general plasticity of RNA virus
genomes capable of coding for various multifunctional proteins providing selective
advantages to evade the rigorous host innate immune defense.
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Towards a better PRRS vaccine: what are the missing links?

Z. Wei', F. Gao', L. Lin*, X. Wang', R. Zhang®, D. Tian', F. Tan', Y. Li, S. Yuan™
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Porcine reproductive and respiratory syndrome virus (PRRSV) causes what was initially coined as Swine
Mystery Diseases. After two decades of intensive studies, many puzzles remain and become obstacle to rationally
design the next-generation of vaccine. In this presentation, | will summarize 1) current situations of PRRS vaccine
development and application: 2) the mystery of the PRRSV viruses.

Aurteriviruses are enveloped positive-strand RNA viruses for which the attachment proteins and cellular
receptors have remained largely controversial. Arterivirus particles contain at least eight envelope proteins, an
unusually large number among RNA viruses.

These appear to segregate into three groups: major structural components (major glycoprotein GP5 and
membrane protein [M]), minor glycoproteins (GP2a, GP3, and GP4), and small hydrophobic proteins (E and the
recently discovered ORF5a protein). Biochemical studies previously suggested that the GP5-M heterodimer of
PRRSYV interacts with porcine sialoadhesin (pSn) in porcine alveolar macrophages (PAM). However, another study
proposed that minor protein GP4, along with GP2a, interacts with CD163, another reported cellular receptor for
PRRSV. In this study, we provide genetic evidence that the minor envelope proteins are the major determinant of
arterivirus entry into cultured cells. A PRRSV infectious cDNA clone was equipped with open reading frames
(ORFs) encoding minor envelope and Eproteins of equine arteritis virus (EAV), the only known arterivirus
displaying a broad tropism in cultured cells. Although PRRSV and EAV are only distantly related and utilize
diversified transcription-regulating sequences (TRSs), a viable chimeric progeny virus was rescued. Strikingly, this
chimeric virus (vVAPRRS-EAV?2ab34) acquired the broad in vitro cell tropism of EAV, demonstrating that the minor
envelope proteins play a critical role as viral attachment proteins. We believe that chimeric arteriviruses of this kind
will be a powerful tool for further dissection of the arterivirus replicative cycle, including virus entry, subgenomic
RNA synthesis, and virion assembly.

It has been proposed that the N-linked glycan addition at certain sites in GP5 protein of PRRSV is
important for infectious virus production and virus infectivity. However, some strains of PRRSV have no such
specific glycosylation site, which implies that the existence of GP5-associated glycan per se is not vital to the virus
life cycle. In this study, we showed that mutation of individual glycosylation sites at N30, N35, N44, and N51 in
GP5 does not affect infectious virus recovery and virus infectivity. Mutants carrying multiple glycosylation sites
mutation in GP5 are viable but exhibit a significantly reduced infectivity compared with the wild-type (wt) virus. No
viremia and antibody response were detected in pigs infected with a mutant with deletion of all N-glycans in GP5,
which suggests that N-glycosylation of GP5 is critically important for virus replication in vivo. The study also
showed that deletion of the N44-glycan in GP5 affects the sensitivity of the virion to antibody neutralization, but
does not affect the immunogenicity of the neutralization epitope or the specificity of the antibody raised to wt
PRRSV. These results made significant contributions to better understand the importance of glycosylation of GP5 in
the biology of PRRSV. Codon-optimization of GP5 was attemepted to increase the previous believed main
neutrolizing target protein, which was failed because of the sophosticated subgenomic mRNA regulatory network
and a crptic gene. The ORF5a protein is a newly identified structure protein of PRRSV encoded by an alternative
ORF5 present in all Arteriviruses. Recently, it has been shown that ORF5a protein in EAV is not essential but
important for virus infectivity. In this study, we found that codon changes in the overlapping region (1-104
nucleotide, nt) between ORF5 and ORF5a introduced by codon optimized GP5 have a vital effect on virus viability,
suggesting that the nucleotide changes or amino acid mutations in GP5 or ORF5a protein are not tolerant for the
production of infectious virus. Furthermore, inactivation of ORF5a expression in the context of type 1(pSHE) and
type 2(pAJXM and pAPRRS) full-length PRRSV ¢cDNA clones is lethal for the production of infectious virus, and a
viable PRRSV could be recovered by expressing ORF5a protein in trans, suggesting that ORF5a protein is essential
for virus viability. Finally, ORF5a protein could be extended to putative 63 amino acids by inactivation of the
downstream stop codon candidates, demonstrating that the C terminal of ORF5a could be variable.
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Feed addition with Tilmicosin reduce PRRSYV viral loads in pigs in
vivo
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Introduction

Porcine respiratory and reproductive syndrome virus (PRRSV) is an important porcine pathogen
that causing huge economic impact in swine industry worldwide. Since the genetic instability of
PRRSV and antibody dependent enhancement phenomenon induced after PRRSV infection had
been proved, to find a better way for control PRRSV infection is an urgent demand beyond
develop effective vaccines. Previous studies reveal that the macrolide antibiotics can inhibit
replication of various viruses in vitro. Tilmicosin is a new semi-synthetic macrolide antibiotic
developed from Tylosin. It can enter pulmonary alveolar macrophages (PAM) and inhibit
replication of PRRSV in PAM in vitro. The aim of this study was to evaluate the ability of
Tilmicosin in control replication of PRRSV in vivo.

Materials and Methods

Forty 4-week-old weaned piglets were randomly chosen and ear-tagged from a PRRSV-
contaminated herd. Piglets were equally divided into two groups and housing in a same pen but
separated into individual space. Control group was given regular feed throughout experimental
period. Another group was provided with regular feed contained Tilmovet® 20% premix from 4
to 7 weeks of age and following by change to give regular feed with no Tilmovet® 20% premix
until the end of this field trial. Serum samples were collected from each animal every 2 weeks
from aged 4-12 weeks and quantified the PRRSV load by zip nucleic acid probes based real-time
PCR.

Results

During the experiment period, 5 and 1 piglet were died in control and experiment group,
respectively. PRRSV viremia was detected in both groups throughout the trial except 4 weeks of
age. The mean PRRSV nucleic acid copy number of experiment group was lower than control
group at each time-point and statistical significance were found at 8 (P < 0.05) and 10 weeks of
age (P <0.01). The highest detection rate of both control and experiment groups during PRRSV
viremia period were all detected at 8 week of age with 95 and 89.5%, respectively. Besides,
although the average weight of experiment group in the beginning of experiment was lower than
control group, the average daily weight gain of experiment group was higher than control group.
Conclusions and Discussions

The results of this study indicate that Tilmicosin can decrease PRRSV viral load in serum and
promote pig growth.
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Operating system for gene surveillance of porcine reproductive and
respiratory syndrome virus (PRRSV) in Korea

E.J. Choi*, H.W. Kang, Y.K. Shin, E.J. Kim, Y. Oh, J.Y. Song
Viral Disease Division, Animal and Plant Quarantine Agency, Ministry of Agriculture, Food and
Rural Affairs, Anyang, Gyeonggido, Republic of Korea

Porcine reproductive and respiratory syndrome (PRRS) has been reported in pig producing
regions throughout the world. The PRRS is caused by PRRS virus (PRRSV) and the viruses
easily undergo gene mutation. Since the efficacy of diagnostic kits or vaccines for the virus is
affected by mutation, the variation of virus genes should be continuously monitored. Thus, the
gene surveillance system (GSS) has been operated since 2010 in the web based Korea Animal
Health Integrated System (KAHIS). The GSS is necessary to collect and provide genetic
information on the major mutation of PRRSV. The present study is intended to advertise the GSS
in the KAHIS so that information on the genes of PRRSV currently spread in fields can be
periodically and continuously accumulated and utilized. The KAHIS system is operated by
individual regional veterinary service laboratories based on surveillance and diagnostic work.
When any PRRSV positive reactions are identified during surveillance or diagnoses, the results
are uploaded to the KAHIS and are immediately linked to the gene surveillance system to be
automatically received and registered. Thereafter, the gene positive specimens are sent to the
Viral Disease Division (VDD) of the Animal, Plant and Fisheries Quarantine and Inspection
Agency (QIA). Then, the VDD extracts the RNA of the specimens, amplifies individual
necessary genes and request for the analysis of the gene base sequences of them to a sequence
analyzing company. The genes of PRRSV are detected and then open reading frame (ORF) 5, 7
and nsp2 regions are identified depending on the virus genotypes. In the GSS, genetic
information is automatically analyzed based on the reference sequences and the gene mutation is
checked based on the analysis. The analysis of virus mutation types will become possible if a
DB of genetic information on the viruses that are currently spreading is established through the
analysis of the sequences of PRRSV. The results of the analysis will enable the prediction of an
emerging virus, can be utilized in establishing suitable national measures for quarantine and will
consequently reduce economic damage to farmers by PRRS. The gene information collected
through the activation of the KAHIS system will become genetic resources and thus the
efficiency of disease control work can be improved through sharing the information on the
results of analysis. Therefore, virus mutation surveillance functions will be activated through the
establishment of DBs of information on the base sequences of viruses prevailing in Korea, the
prediction of the genotypes and mutation types of new and mutant viruses so that great effects on
the establishment of national measures for quarantine can be expected.

53



2013 International PRRS Symposium

25
Development of Real Time RT-PCR (RRT-PCR) commercial
kit for reliable detection and typing of PPRSV
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Introduction

Porcine reproductive and respiratory syndrome (PRRS) is one of the most significant
diseases of swine as it produces great economic losses. Its causative agent, PRRSV is a
highly variable virus from a genetic point of view. Isolates have been divided into two
different genotypes: type 1, which comprises European isolates, and type 2, which
includes American ones.

Early diagnosis is crucial in the control of this infection. RT-PCR has been used
extensively as the earliest way to detect positive animals. In this way, RRT-PCR has
become a powerful tool, as it has proved to be faster and more sensitive, compared to
conventional RT-PCR.

Our main object was to develop a Real Time one-step RT-PCR commercial kit for
detection and typing of PRRSV.

As probe-based typing assays had demonstrated to be insufficient in order to
differentiate, even detect, newly isolated strains of the virus, a SYBR Green detection
RRT-PCR was designed. This way, no false negative results occur when virus mutates,
due to the failure of probe hybridization.

Materials and methods

Optimal conditions for the RRT-PCR were established as follows: specific primers for
PRRSV universal detection were selected. One step RRT-PCR consisted of a 30
minutes incubation at 50°C and a denaturation step of 10 min at 95°C, followed by 40
cycles consisting of 15s at 95°C and 60s at 60°C.

After that, the mix was subjected to a high resolution melting curve of 60s at 95°C, 60s
at 40°C, 60s at 65°C and a continuous lecture of fluorescence (25 acquisitions per
minute) until a temperature of 95°C was reached.

Melting temperature analysis was performed for every amplified product, to confirm
their specificity, and two differentiated groups were detected. A Tm-based cut off could
be established, being European (type 1) isolates Tm’s superior to 84°C, while Tm from
American (type 2) isolates remained below that value.

Results

A collection of 40 typified PRRSV RNAs was tested. The collection comprised isolates
from 15 different strains including both types, in several concentrations. All strains
were detected and classified into type 1 or 2, by means of their Tm values,
corresponding to the expected results.

The presented Kit gives promising results and could be of great value for rapid and
reliable detection and typing of PRRSV, without the need of redesigning the assay
every time a new isolate appears.
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PRRSYV elimination in a 600 sow one-site system in China

Z.G. Liangl, J.O. Geigerl*, Y.L. Tangz, X.W. Chen', QY. Zhao', W. Xin'
"Health Assurance Department, PIC China, Shanghai, PRC, *Technical Department, Boehringer
Ingelheim, Shanghai, PRC

Introduction

Elimination of porcine reproductive and respiratory syndrome virus (PRRSV) was conducted in a 600 sow
one-site farrow-to-finish system. Several elements were important to the successful elimination; stabilization
of sow herd’s PRRSV immunity, cessation of introductions into the herd, complete depopulation/repopulation
of nursery and finisher unit, one-directional pig flow, and strict control of people traffic. No PRRSV vaccine
was used at any time in any phase of production in this system.

Materials and Methods

A 600 sow breeding herd, one-site system (including breeding/gestation/farrowing [BGF] unit, isolation unit,
nursery unit and finisher unit) was located in JiangXi province of China. An acute outbreak of PRRS was
confirmed by serology, polymerase chain reaction (PCR) and occurred in late August 2010. It appeared
initially in farrowing unit, then spread to breeding unit, and finally to the whole herd. The affected pig herd
displayed high morbidity and mortality. Over 40% of pregnant females suffered abortion. Mortality was
variable but very high: 69% in sucking piglets, 59% in nursery pigs, 33% in finisher pigs, 56% in sows.

The BGF unit was filled to capacity by adding multi-weight, multi-aged females (6 month supply). All gilts
and sows were acclimatized to stabilize PRRSV immunity. To stabilize herd health, several action plans were
implemented. Morbid pigs in all ages were culled immediately. Doxycycline (50ppm) and Tiamulin (100ppm)
were added to the feed for three weeks. The isolation unit was used to hold overflow replacement gilts.
Introduction of replacements was halted.

A seven-week period with no gilt or sow breeding was initiated in September 2010. This placed a void
between litters potentially infected or shedding, and naive litters from PRRSV stable dams. Aggressive culling
practices for any morbid females were implemented during this seven week period.

Each nursery and finisher unit was completely emptied, cleaned, disinfected and allowed to dry between the
removal of PRRSV positive and entry of PRRSV (non-shedding) negative pigs. Each nursery room had more
than two weeks of downtime, though the nursery as a whole had only two weeks without pigs. Each finisher
room had 6-7 weeks of downtime, though the finisher as a whole had only four days without pigs. Close
attention was given to sanitation and drying.

PRRS status was monitored by PCR and enzyme-linked immunosorbent assay (ELISA) testing of serum
samples. After the repopulation of the nursery (April 2011) and until September 2012, serum samples were
gathered from growing pigs and the sow herd to determine PRRS status on a frequent but irregular basis.
Since September 2012, 15 random individuals in the breeding herd and 15 random growers were sampled
each month. Serum samples are tested both by PCR (pools of five) and ELISA since September 2012.
Results and Discussion

Between July 2011 and April 2013, all (100%) of 554 serum samples have tested negative by PCR (44
individual test, 90 pools of 3 samples, 48 pools of 5 samples). There have also been infrequent PCR test of
lung samples (n = 14) and semen (n = 3) also yielding negative results.

Although sows that entered the breeding herd as PRRSV positive still exist in the breeding herd (currently
8.5% of the sow population), shedding of PRRSV has apparently not occurred, based on continued sampling
of sows and pig flow.

This process involved the cessation of matings for seven weeks. In retrospect, that component may not be
necessary to the successful elimination of PRRS. Numerous successful elimination processes have not
required the cessation of matings. However, the combination of high mortality and cessation of matings
allowed for greater physical distance between infected/shedding animals and naive/negative animals in this
single-site production flow.
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Evidence that Torque teno sus virus 1 (TTSuV1) is not associated
with porcine circovirus associated diseases (PCVAD)

Y.W. Huang"?", T. Opriessnig®, E.M. Vaughn*, M.B. Roof’, and X.J. Meng*

'College of Veterinary Medicine, Virginia Tech, Blacksburg, VA, USA, *College of Animal
Sciences, Zhejiang University, Hangzhou, China, *College of Veterinary Medicine, lowa State
University, Ames, IA, USA, “Boehringer Ingelheim Vetmedica, Inc., Ames, 1A, USA

Porcine Torque teno sus virus (TTSuV) with a circular DNA genome of ~2.8 kb resembles the
genomic organization of human Torque teno virus (TTV)-related viruses that are currently
classified into a newly-established family Anelloviridae. TTSuV comprises two genera, TTSuV1
and TTSuV2, which have a high prevalence in both healthy and diseased pigs worldwide.
TTSuV has been shown to partially contribute to a few porcine diseases when pigs were co-
infected with other porcine viral pathogens such as PRRSV and PCV2. In particular, in a
gnotobiotic pig model, co-infections of PCV2 and TTSuV1-containing tissue homogenates
induced postweaning multisystemic wasting syndrome (PMWS) or porcine circovirus associated
diseases (PCVAD). However, whether TTSuV is indeed associated with a swine disease is still
debatable. In this study, using a TTSuV genotype la (TTSuV1a) or TTSuV1b enzyme-linked
immunosorbent assay (ELISA) based on the respective putative ORF1 capsid antigen and
TTSuV1-specific real-time PCR, the combined serological and virological profile of TTSuV1
infection in pigs was determined for the first time. The results revealed a high rate of
seropositivity to TTSuV1 in most pigs from different sources. Pigs that had decreasing TTSuV1l1a
or 1b viral loads were associated with elevated anti-TTSuV1 ORF1 IgG antibody levels over a 2-
month period. Furthermore, statistical analyses demonstrated that, TTSuV1 is likely not
associated with porcine PCVAD, since both the viral loads and antibody levels were not different
between affected and unaffected pigs, and since there was no synergistic effect of concurrent
PCV2/TTSuV1 infections. Our study established essential serodiagnostic tools for the
investigation of TTSuV1 infection, and provided new information that will help elucidate the
potential pathogenicity of TTSuV in pigs.
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The establishment of the PRRS detection liquid blocking ELISA
method

H. Liu, L. Mu, M. Yang, S. Sylla, Z. Ding
College of Veterinary Medicine, and Key Laboratory of Zoonosis Research, Ministry of
Education, Institute of Zoonosis, Jilin University, Changchun China

Background: Comparing with the North American isolate (VR-2332), the HP-PRRSV outbreak
in China in recent years has a 30-amino-acid (30-aa in 481 and 533-561) deletion in its Nsp2-
coding region, which can be as a main marker to distinguish the two. We preparation the
monoclonal antibody 1E9 against PRRSV Nsp2-deletion by using the synthetic 30-amino-acid
polypeptide, and then establish the PRRS detection liquid blocking ELISA method by using 1E9.
The corresponding antibody of PRRSV infection cases in the serum can be detected and results
positive, but the HP-PRRSV infection cases can’t. This method can be applied to

epidemiological investigation in the pig industry, and provide the basis for the purification of
pig farms.

Materials and methods: Align the Nsp2-protein sequence of VR-2332 and several other HP-
PRRSV separated from our country, and choose the conserved 30-amino-acid deletion as a
template to synthesize polypeptide. We prepared the monoclonal antibody 1E9 against PRRSV
Nsp2-deletion by using the 30-amino-acid polypeptide. The liquid blocking ELISA used the 30-
amino-acid polypeptide as the envelope antigen, then to join the sample serum, monoclonal
antibody 1E9 and goat - anti -mouse second antibody, finally joining the OPD substrate to react
and determine the ODp values.

Results: The monoclonal antibody 1E9 has high specificity. The liquid blocking ELISA method
has a coincidence rate of 97% which had compared with commercial kits and PCR results.
Discussion: There had researches shown that the Nsp2-coding region is genetically the most
variable area and crucial for viral replication due to its protease activity. We align the Nsp2-
protein sequence of VR-2332 and several other HP-PRRSV and choosing the conserved 30-
amino-acid deletion, which can insure a widely applied, meanwhile, studies shown that there has
one linear epitope at least in the 30-amino-acid deletion. We use the 30-amino-acid polypeptide
as the envelope antigen, the combined with monoclonal antibody 1E9 can be block up if there
has corresponding antibody in the sample serum, and last shows the lower of ODp values and
prove the exist of PRRSV infection. If there’s no corresponding antibody in HP-PRRSV
infection cases so that there can’t block up the combine of 1E9. Therefore, PRRSV or HP-
PRRSV infection can be distinguished.
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Seroprevalence of PRRSV, swine influenza (SI1V), and PCV2
in feral pigs

M.A. Kerrigan, Y. Wang, B.R. Trible, R.R.R. Rowland

Department of Diagnostic Medicine and Pathobiology, College of Veterinary Medicine, Kansas
State University, Manhattan, Kansas

Feral pigs, also known as wild hogs, wild boar, or feral swine, have been reported in at least 45
of the 50 United States. In addition to being immensely destructive, feral pigs can carry and
transmit numerous diseases that are threats to commercial swine production systems. As part of a
swine disease surveillance program, serum samples were collected from feral pigs on the islands
of Hawaii and in the state of Texas, which borders Mexico. Sera were assayed for antibodies to
PRRSV, PCV2, and SIV using a multiplex serological test based on Luminex technology.
Antigenic proteins from each virus — PRRSV N, SIV NP, and PCV2 CP — were expressed in E.
coli as recombinant proteins fused with ubiquitin using the pHUE expression vector. Purified
proteins were coupled to sets of fluorescent magnetic microspheres, each with a unique spectral
address. After incubation with serum and secondary antibody, beads were analyzed on a MagPIX
magnetic particle analyzer. From the fluorescent signature, the MagPIX determines the bead
address (corresponding to the capture antigen) and whether the target has bound; with this
technology it is possible to measure up to 50 different analytes in a given sample. Additionally,
depending on the secondary antibody used, it is possible to differentiate IgM (acute infection) vs.
IgG (convalescence). In this study, serum samples were analyzed from 345 feral pigs in Hawaii
and from 230 feral pigs in Texas; all collected over a 4 year period (2007-2010). In both states,
antibodies to PCV2 were by far the most prevalent with some subpopulations being nearly 90%
seropositive, while antibodies to SIV and PRRSV were present at much lower rates. On Hawaii,
the rate of PCV2 seropositive pigs stayed relatively constant over time, ranging from 51% to
75% in different years, with an average prevalence of 61%. The average SIV seroprevalence on
Hawaii was 7%, starting from 0% in 2007 and increasing to 19% by 2010, while the number of
PRRSV seropositive samples remained fairly constant at a rate of 1% to 5% in each year. In
Texas, the rate of PCV2 seropositive pigs increased from 28% in 2008 to 72% in 2010, whereas
SIV and PRRSV seropositive sera were only observed in 2010 (4% and 1.5%, respectively).
DNA in PCV2 IgM-positive sera was amplified using PCV2-specific primers. DNA sequence
analysis showed that the pigs were infected with PCV2b. Overall the results demonstrate the
utility of Luminex-based multiplex serological assays for disease surveillance in feral pig
populations. Additionally, the results to date indicate that feral pigs may not represent a
significant reservoir for new PRRSV infections.
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Protective effects against PRRSV infection and boosting effects on
PRRSV vaccine of immunostimulator(Barodon®) in pigs
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Introduction

Porcine reproductive and respiratory syndrome (PRRS) is the
most significant infectious disease currently affecting the swine
industry worldwide and is characterized by the reproductive losses
of sows and respiratory disorders in piglets'. Barodon®Barodon-
S.F, Korea) has been introduced for its effectiveness as a
nonspecific immunostimulator in pigs. The purpose of this study
is to evaluate protective effects against PRRSV infection in pigs.
Materials and methods

Forty weaning pigs were divided into non-vaccine groups and
vaccine groups largely. Groups excepted control were fed with
Barodon®according to concentration of Barodon®. Non-vaccine
groups were divide into NV-A(control), NV-B(0.025%), NV-
C(0.05%) and NV-D(0.1%). Vaccine groups were divide into V-
A(control), V-B(0.025%), V-C(0.05%) and V-D(0.1%). Total
experimental period was 8weeks. Vaccine groups were inoculated
PRRSV vaccine(Behringer Ingelheim, Germany)at 4weeks. The
pathogenic NA PRRSV/(10%°TCIDsy/ml) was inoculated via nasal
cavity(2ml) and trachea(2ml) at 7weeks. Clinical sign and average
daily gain(ADG) were checked for the experimental period. Blood
samples were collected at 4, 7, 8, 9, 10 and 11 weeks for
ELISA(Idexx, USA). Nasal swap was conducted at 7, 8, 9, 10 and
11 weeks to detect excretion of PRRSV. After necropsy, lungs
were observed to check gross lung lesion?. Respiratory organ
samples(tonsil, hilar lymph node and lung) were collected for
detection of PRRSV and quantitative analysis by real-time PCR.
H&E stain was used in the lungs for measuring microscopic
interstitial lung lesion®.

Results

In ADG, the results of NV-C and NV-D were higher than those
of NV-A, significantly(Fig 1A). In quantitative analysis of
PRRSV, the results of NV-C and NV-D were lower than those of
NV-A in hilar lymph node, significantly(Fig 1B). Antibody titers
of NV-C and NV-D increase rapidly after PRRSV inoculation
significantly(Fig 2A). Antibody responses of V-C and V-D fed
Barodon® were boosted at 4-7weeks after PRRSV vaccination
significantly(Fig 2B). In clinical sign, gross lung lesion, excretion
of PRRSV via nasal cavity and microscopic interstitial lung lesion,
groups fed Barodon®showed results improved comparing with
control, although there were no significant difference in
experimental groups.

Discussion

In this experiment, feeding supplemented with Barodon®had an
effect to improve ADG and antibody response and reduce
respiratory clinical signs, interstitial lung lesion, detection of
PRRSV in respiratory organs.
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Fig. 1. ADG(Average daily gain) of non-vaccine groups before and
after PRRSV inoculation(A). PRRSV quantification from respiratory
organs after inoculation(B).
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Fig. 2. Antibody titer(S/P ratio) of non-vaccine groups(A) and
vaccine groups(B) after inoculation.
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Application of high molecular poly-gamma-glutamic acid on pigs
infected with PRRS virus
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Poly-gamma-glutamic acid (gamma-PGA) is a natural polymer produced by Bacillus subtilis.
gamma-PGA has features of nontoxic, edible, water soluble and biodegradable. Various studies
using gamma-PGA have been reported since it was known that it induces immune stimulation
and shows antitumor effects on mouse models. In this study, high molecular (> 2,000 kDa)
gamma-PGA produced by Bacillus subtilis sups. Chungkookjang was evaluated for antiviral
effects against Porcine Reproductive and Respiratory Syndrome virus (PRRSV) and immune
enhancement on PRRSV- infected pigs. Three animal experiments were conducted to evaluate
immune modulation induced by gamma-PGA with different doses (1, 3, and 5ml, each ml
contains gamma-PGA 20mg) and antiviral effect of gamma-PGA on pigs challenged with two
genetically diverse strains of PRRSV (MN184 and JA142). All treated groups (2 separate
injections at a one-week interval) with each different dose of gamma-PGA showed significantly
higher average daily weight gain (ADWG) than that of control group. High levels of cytokines,
IFN-beta in particular, were also observed in the pig groups treated with 3 and 5ml gamma-PGA.
The pigs treated with gamma-PGA (5ml) at 7 days after challenged with MN184 showed
significantly higher ADWG compared with control group and all groups treated with gamma-
PGA at 0, 3, and 7 days after MN184 challenge showed lower levels of viremia than control
group. Similarly, the pigs treated gamma-PGA before and after JA142 challenge also showed
higher levels of ADWG and lower levels of viremia as compared with control group though the
differences were not statistically significant. Interestingly, significantly high levels of serum
virus neutralizing (SVN) antibodies were observed in the pig groups injected with gamma-PGA
after challenge with either MN184 or JA142. No adverse effects were observed in all of the pigs
treated with gamma-PGA throughout the studies according to cytological and pathological
examinations. In conclusion, the current study demonstrated that pigs injected with high
molecular gamma-PGA showed significant increases in growth performance, induced higher
levels of cytokine and SVN antibodies, and resulted in lower levels of viremia upon PRRSV
challenges. These results indicate that high molecular gamma-PGA could be beneficial in
alleviating clinical symptoms and enhancing growth performance of pigs infected with PRRSV.
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Genetic analysis and phylogenetic tree of porcine circovirus type
2 field strains isolated from slaughtered pigs in Korea
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Introduction

PCVD or PCVAD is one of the most important disease and causes
considerable economic losses in the pig industry. The majority of
PCV?2 isolates can be divided into one of two genotypes, known as
PCV2a and PCV2b. The genotypic classification of PCV2 is
complicated by field isolates composed of PCV2a and PCV2b
sequences. The PCV2 genome is dominated by three open reading
frames (ORFs): ORF1, ORF2, ORF3. The 233-amino-acid capsid
protein (CP), coded for by ORF2, is the main structural and major
immunogenic protein of PCV2. This study was conducted genetic
analysis of PCV2 based on the ORF2 gene to evaluate genetic
characterization of Korean isolation from the slaughters.

Materials and Methods

One hundred fifty kidneys were collected randomly from slaughter
house in Korea. Ten PCV2 were detected from kidney samples by
PCR. A full-length ORF2 gene of PCV2 was amplified by PCR
with forward primer, PCV2-f1(5'-CCA TGC CCT GAA TTT CCA
TA-3") and reverse primer, PCV2-r1(5'-ACA GCG CAC TTC
TTT CGT TT-3'). The PCR was performed in 50 pul
mixtures(10 ©0 of DNA extracted, 2 ¢l of each primer, 25 ul of
pre-mix, 11 xl of free water). The amplification reaction was
performed with an initial step at 94°C for 2min, followed by 35
cycles of denaturation at 94C for 30sec, annealing at 60°C for
30sec and extension step at 72°C for 7min. The PCV2 positive
samples of 702bp were used for DNA sequencing. DNA
sequencing was carried out by Solgent co.(Korea) with primers
used in the previous PCR. The 10 PCV2 sequences were analyzed
together with 7 representative ORF2 sequences reported in
GenBank including the strain of PCV2a (AY256455, AY322004,
AF264042) and PCV2b (AY484409, AY864814, EU302140,
AB072302), the former Korea isolate in 2009 (FJ905468), PCV2c
(EU148503) and PCV1 (AY193712) shown in Table 1. A figure
showing alignment of amino acid and a phylogenetic tree was
constructed by MEGA 4 software.

Table 1. 10 PCV reference strains used for the comparison in the same group by nuclectide and deduced
t ORE2

amine-acid sequence o

Accession Nucleotide Amino acid
urnber sequence sequence Genotype Subgroup Country

FJ905468 PR PCVZb 1A/B Korea
AY484409 PR PCVZb 1A/B Netherland
AYBE4814 PL PCVZb 1c ‘Thailand
EU302140 PL PCV2b 1C Indonesia
AB072302 KI PCVZ2b 1c Japan
AY2H6455 KI PCV2a 2C Hungary
AY322004 KI PCV2a 2D France
AF264042 AMAATC KI PCVZ2a 2D USA
EUL48503 CCCCTC PL PCVZe ~ Denrmark
AY193712 ATCTTC IF PCV1 China

Results

The results of sequencing analysis were shown as Fig 1., Fig 2.
and Table 2.
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Discussion

The results of sequencing analysis of PCV2 indicate that there are
no differences with FJ905468 isolated in Korea. The genotype of
10 samples used in this study was PCV2b and the subgroup was
1A/B. All 10 ORF2 of PCV2 sequence had a genome length of
702 nt and revealed nucleotide identities ranged between 98~99%
compared with the strain FJ905468 isolated in Korea. This results
also indicate that these 10 sequences are more similar to
AY484409 strain isolated in Netherland than the other strains
(AY864814, EU302140, AB072302, AY256455, AY322004,
AF264042, EU148503). Overall, PCV2 scarcely
occurred genomic mutation.

in Korea
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Recombination leads to the re-emergence of highly pathogenic
PRRSYV in China

M. Shi'? and F.C. Leung™"

'Sydney Emerging Infections & Biosecurity Institute, School of Biological Sciences and Sydney
Medical School, The University of Sydney, NSW 2006, Australia, 2School of Biological
Sciences, The University of Hong Kong, Hong Kong S.A.R., China, *Bioinformatics Center,
Nanjing Agricultural University, Nanjing, China

Recombination is an important evolutionary mechanism for PRRSV. However, despite of
growing evidence of recombination from analyzing viral sequences, its evolutionary significance
(e.g. increase of virulence, resistance to antivirals) and epidemiological impact (e.g. circulation
of recombination progenies in the field) remains unclear. In this study, we analyzed 163
complete genome sequences of PRRSV sampled in China, among which 67 (38.7%) were
confirmed to have recombined. More importantly, we discovered one group of “circulating
recombinants” (n=34, 2008-2011) that originated from single recombination event and had been
expanding in diversity and geographic range since 2008. Three breakpoints (positions 4264,
7896, and 13000 relative to VR2332) were identified in the recombinant genomes, which split
the full genome into 2 major parental regions closely related to Strain HLJHL and 2 minor
parental regions closely related to Strains 09HUB1&2. And based on the divergence from minor
parental strains, we estimated the emergence of this recombination group to be between 2007
and 2008 under a relaxed molecular clock model. Moreover, it is important to notice that
majority of the viruses in this group, originally reported by Zhou et al (2011) and Yu et al (2012),
were the leading cause of high morbidity and mortality rate in the years 2009 and 2010. Indeed,
as shown in our demographic reconstruction, this group has underwent exponential population
growth that accounts for the second wave of highly pathogenic PRRSV population expansion in
China, which also bears very similar demographic feature to the initial outbreak in 2006. In
summary, we detected a recombination event which seeded and potentially dominated a new
wave of high pathogenic PRRSV infections in China.
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Comparison of viremia of type II porcine reproductive and
respiratory syndrome virus in natural PRRSYV infected pigs by
zip nucleic acid probes based real-time PCR

C.N. Lin*, M.T. Chiou, W.H. Lin, L.N. Hung, S.Y. Wang

Department of Veterinary Medicine, National Pingtung University of Science and
Technology, Neipu, Pingtung

Porcine reproductive and respiratory syndrome virus (PRRSV) is a RNA virus with high
genetic variation. This virus cause significant economic losses in most pig-producing
countries. Clinical presentation of PRRSV can be asymptomatic to devastating. In this study,
we developed a sensitive and specific zip nucleic acid probe based real-time PCR assay to
evaluate the viremia of natural PRRSV infected pigs in Taiwan. Serum samples were
collected from 547 pigs. These include 424 clinical health pigs together with 123
symptomatic pigs that with porcine respiratory disease complex (PRDC). Viremia was
quantified in 76 of 424 (17.9%) clinical health pigs and in 102 of 123 (82.9%) PRDC cases.
Significant highest viremias in pigs with PRDC compare with clinical health pigs (P
<0.0001). These results suggest that high viral load is a major feature of PRRSV affected

pigs.
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Comparison and application of several porcine circovirus type 2
antibody detection Kits
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Harbin Veterinary Research Institute, Chinese Academy of Agricultural Sciences,
Harbin 150001, China

Background: Porcine circovirus type 2 (PCV2) infection alone can’t cause the herd serious
clinical symptoms usually, however, when it co-infection with other causative agents will trigger
post-weaning multisystemic wasting syndrome. Vaccination is one of the effective measures to
control the disease, and this strategy has been widely adopted and achieved successfully. Next,
we meet the problem that how to evaluate the immune efficiency PCV2 vaccine. Several
commercial PCV2-ELISA antibody detection kits are available, but the difference in brand leads
to the diversity of quality possibly.

Methods: The immunoperoxidase monolayer assay (IPMA) was used as the gold criterion for
comparison of five PCV2-ELISA antibody detection kits. In order to achieve their data of
sensitivity, specificity and consistency, 35 samples of PCV2-positiv sera in different antibody
titer, and 15 samples of PCV2-negative sera had been calibrated by IPMA. The known sera were
used to evaluate the five ELISA kits. With IPMA, a kind of PCV2-ELISA kit was chosen to
detect pig serum antibody of PCV2, which prepared from PCV2 vaccine immunized pigs (10
samples) and experimentally infected pigs (10 samples) as well as 159 samples of clinical serum
without immunization.

Results: For comparison of five ELISA Kkits, their sensitivity was from 71.4% to 97.1%,
specificity was 80.0% - 100%, coincidence rate was 74.0% - 98.0%. The blocking ELISA and
IPMA was used for detection antibody of PCV2-vaccinination pigs. The seroconversion
appeared at 21 days post-vaccination (dpv) and its positive rate was 50%. The antibody positive
rate was 100% at 28 dpv. The antibody titers reached 1:800 at 35 dpv. The test of PCV2-infected
pig serum showed that the seroconversion appeared at 28 days post-inoculation (dpi) and its
positive rate was 30%. The antibody positive rate reached 100% at 42 dpi. The antibody titer was
from 200 to 800 at 56 dpi. The clinical samples test showed that the antibody positive rate was
from 45.0% to 76.5%. PCV2-postive rate and antibody titer were increasing distinctly with day
of age.

Discussion: The coating antigen is the pivotal factor to the performance of ELISA kit. Such as
the synthetic peptide endows with ideal purity, but its antigen reactivity is relatively poor. The
antigen based on baculovirus expression can be processed and modified after expression;
therefore its antigenicity is superior to the recombinant protein expressed by the prokaryotic
system. The recombinant protein readily mixes with the E. coli host cell component, due to there
was the antibody against E.coli in pig serum, so it probably leads false-positive.

Conclusion: This study suggests that the blocking ELISA based on monoclonal antibody is the
best way to evaluate PCV2 antibody level for vaccination and natural infection of the virus.
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Prevalence of porcine hokovirus and its co-infection with porcine
circovirus 2 in China
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Background: A broad spectrum of parvoviruses circulates worldwide in different species and
cause disease in animals and humans. One of the several novel animal parvoviruses is porcine
hokovirus (PHoV), which was first discovered in Hong Kong in 2008. Postweaning
multisystemic wasting syndrome (PMWS) has caused great economic losses to the swine
industry worldwide. Several groups have demonstrated that pigs dually-inoculated with PCV2
and porcine parvovirus (PPV) develop more severe disease and lesions than pigs infected with
PCV2 alone. Therefore, it is necessary to investigate the prevalence of PHoV and its co-infection
with PCV2.

Methods: A total of 485 specimens from 15 provinces in China from 2005 to 2012 were sampled
and grouped according to their geographical origin and the date of collection. DNA extracted
from all samples was used for the detection of PHoV and PCV2 by polymerase chain reaction
(PCR). NS1 gene from eleven PHoV strains was amplified and sequenced to conduct
phylogenetic analysis.

Results: Our data demonstrated that the prevalence of PHoV and PCV2 were 51.3% and 36.3%
respectively. The positive rate of co-infection with PHoV and PCV2 was 20.21%. Among all the
tissue samples, the positive rates of PHoV in lymphoid nodes (79.1%) and spleen (72.1%) were
the highest. Similarly, positive rate of PCV2 was 47.8% in lymphoid nodes and 46.5% in
spleens, which were the highest as well. The PHoVs from domestic pigs in China showed a close
relationship to those isolated from Hong Kong.

Discussion and conclusion: In the present study, the results showed that PHoV-positive rate in
China (51.3%) was significantly higher than that in German (32.7%) and Romanian wild boars
(35.0%), and in domestic pigs in Hong Kong (45.2%). The high prevalence of PHoV in the
samples collected from 2005 to 2007 (57.9%) showed that PHoV was already widely
disseminated throughout the Chinese mainland before it was first reported in Hong Kong in
2008. Lymphoid nodes and spleens were the best sources for both PHoV and PCV2. In addition,
co-infection with PHoV and PCV2 was common in the pig populations of China, which further
suggested that PHoV may contribute to the induction of postweaning multisystemic wasting
syndrome (PMWS). According to the phylogenetic analysis, PHoV isolates from domestic pigs
on the Chinese mainland and Hong Kong, and those detected in Romanian wild boars in 2010-
2011 formed a separate cluster. Thus, these viruses likely circulate in both domestic and wild pig
populations.
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Three new emerging subgroups of torque teno sus virus (TTSuVs)
and co-infection of TTSuV with porcine circovirus type 2 in China

J.B. Liu*, L.J. Guo, L. Zhang, Y.W. Wei, L.P. Huang, H.L. Wu, C.M. Liu*
Division of Swine Infectious Diseases, State Key Laboratory of Veterinary Biotechnology,
Harbin Veterinary Research Institute, The Chinese Academy of Agricultural Sciences,
Harbin, 150001, China

Background: Torque teno sus virus (TTSuVs) is a non-enveloped virus and has a single-stranded,
negative sense circular DNA genome and is widely distributed in pigs. But till now, the
prevalence of TTSuVs with porcine circovirus type 2 in pig herds of China is not very clear; and
the genetic variation among different TTSuVs isolate is very large and need to divide the
subgroups. In this study, the co-infection with TTSuVs and porcine circovrius (PCV) in the pig
population of China was investigated and the subgroups of all TTSuVs genomes in Genbank
were divided.

Methods: A total of 280 swine inguinal lymph node samples collected from pigs in 14 provinces
were tested by PCR for the presence TTSuVs and PCV DNA. For the both PCV2 and TTSuVs-
positive samples, the full-length genomes of TTSuV1 and TTSuV2 were amplified using
proofreading DNA polymerase and the specific primers. The amplified DNA was inserted into
the pMD18-T vector. Plasmid DNA was extracted and sequenced. Sequence analysis was carried
out on the genomes of all the TTSuV1 and TTSuV2 isolates in GenBank using MEGA 4
software.

Results: Among the 280 samples, 176 samples were PCV-positive, 105 samples were PCR-
positive for PCV2 and in the 176 PCV-positive samples, 115 of these samples were also PCR-
positive for TTSuV1; Fifty-five among all 280 samples were positive for both PCV1 and PCV2.
Results showed that the rate of co-infection with TTSuVs reached 75% in PCV2-positive
samples. Also six TTSuV1 and five TTSuV2 isolates genome sequences were obtained, and the
similarity of all TTSuV1l and TTSuV2 genomic sequences in GenBank were compared.
Phylogenetic trees indicated that both the TTSuV1 and TTSuV2 sequences could be divided into
four genotypes. Within the TTSuV1a group, the similarity was between 87.5% and 95.2%, while
in the TTSuV1b group it was 83.8%-99.9% and in the TTSuV1c group 80.3% — 97.6%; but only
two sequences in TTSuV1d group which only isolated in China. The similarity of the sequences
of TTSuV2a ranges between 86.7% and 99.7%, which is similar to TTSuV2b and TTSuV2d,
while only two strains obtained in China within TTSuV2c. Interestingly, the sub-genotypes
TTSuV1d, TTSuV2c and TTSuV2d exist only in the pig population of China.

Conclusions: This study demonstrates that co-infection with TTSuVs and PCV is very common
in the pig population of China, in which the viruses contribute to clinical diseases cooperatively.
In addition, three new subgroups of TTSuVs emerged in China for the first time and a high level
of variation among different isolates of TTSuV1 and TTSuV2 was indicated by their genetic
diversity.
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Quantification of PRRSV transmission: effect of pig vaccination

E. Pileri'*", E. Gibert’, F. Soldevila?, S. Lépez-Soriaz, A. Garcia'?, I. Diaz?,
J. Pujolsz, L. Darwich'?, J. Casal'*, M. Martin'?, E. Mateu'*

'Departament de Sanitat i Anatomia Animals, Universitat Autdonoma de Barcelona (UAB),
08193 Bellaterra (Cerdanyola del Vallés), Spain; “Centre de Recerca en Sanitat Animal
(CReSA), UAB-IRTA, campus UAB, 08193 Bellaterra (Cerdanyola del Vallés), Spain

The use of vaccination for controlling PRRS at a regional level would be greatly facilitated if
vaccination reduced significantly the probability of infection or transmission of PRRSV among
vaccinated pigs. With the objective of quantifying transmission of PRRSV under quasi-natural
conditions and estimating how the basic reproduction ratio (Rg) can be modified by piglet
vaccination, a trial of heterologous challenge was conducted. Initially, 98 three-week-old
PRRSV-naive piglets were divided in two groups: vaccinated animals (V, n=40) that received an
intramuscular dose of a commercial modified live vaccine (MLV) and unvaccinated animals
(NV, n=58) which did not receive any treatment. At 35 days post-vaccination, 14 NV pigs were
separated and inoculated intranasally with 2 ml of a genotype 1 PRRSV inoculum (strain 3267,
93.4% of global nucleotide similarity to the vaccine) containing 10°> TCIDsoml™". Those animals
were designated as “seeder” pigs (S). In parallel, the remaining V and NV were distributed in
groups of 5 pigs allocated in separated pens (8 pens for V and 6 pens for NV). After 48 h, one S
pig was introduced into each pen to expose uninfected pigs to PRRSV (contact phase).
Additionally, 2 sentinel groups of 5 NV pigs each were allocated in pens contiguous to NV+S
groups and a third sentinel group of 4 NV animals was placed adjacent to a V+S pen. Blood
samples, nasal and fecal swabs were collected at 0, 3, 7, 10, 14, 17 and 21 days post-contact
(dpc). Quantification of PRRSV was done by means of one step Tagman RT-PCR (ORF7) and
the Ry was calculated from PCR results. All S pigs became viremic after inoculation and
remained so at least the following 17 days; the 64% of them were still viremic at day 21 post-
inoculation. Regarding viral transmission, 100% (30/30) of NV pigs and 55% (22/40) of V
animals became infected by contact with S (p<0.05), corresponding to Ry values of 4.46 vs. 0.43,
respectively (p<0.05). On average, 2 NV pigs/pen became infected directly from the S pig on the
first cycle of infection (3 or 7 dpc) compared to 1.5 for V pigs. Considering the proportion of
new infected pigs in subsequent cycles of infection, the differences between treatment groups
were higher. Thus, the estimated 50% survival time for a NV pig was 7 days (Clgse,: 5.2-8.7)
compared to 21 days for V pigs (Close,: 14.1-27.9). The average duration of the viremia was
12.2+£3.8 vs. 5.5+5.0 days for NV and V, respectively (p<0.01). Regarding viral shedding, NV
pigs had a longer nasal shedding compared to V animals (6.5+4.4 vs. 2.2+2.6 days; p<0.05).
Fecal shedding was erratic and only 40% of NV pigs had at least one fecal swab positive
compared to 20% of infected V animals. Finally, all sentinel pigs (10/10) placed adjacent to
NV+S groups became infected whereas for sentinel pigs lodged contiguous to V+S group only
1/4 pigs became infected. In conclusion, piglet vaccination did not completely avoid infection
but significantly reduced transmission of PRRSV probably by reducing the duration of viremia
as well as the nasal shedding.
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The isolation and identification of new subtype of PCV2a

Q. Xiaohuo'**, X. Gang'?, J. Yulan', L. Min', Z. Jiyong'**
'Key Laboratory of Animal Virology of Ministry of Agriculture, Zhejiang University,
Hangzhou; “Zhejiang Tongdian Biotechnology Co., Ltd., Hangzhou

Seven PCV2 strains were isolated from 16 swine farms in Eastern China between 2009 and
2011, and the full genome of these strains was sequenced. To analyse their subtypes, the
phylogenetic tree of the 7 PCV2 ORF2 sequences with 381 PCV2 ORF2 sequences collected
from NCBI Genebank was constructed based on the Neighbor-Joining method proposed by the
EU consortium on PCVD. The analysis showed that five of seven PCV2 isolates (YHang09,
TZhoull, HNing09, YWu09, XShan09) belong to PCV2b/1C subtype. Two of seven PCV2
isolates ( HYan09 and NBiao10) contained PCV2b genotype tag motif, but the phylogenetic tree
showed that they belonged to PCV2a, similar to 10 PCV2 isolates (10AH, 10GX, 09HaiNI1,
09HaiN2, AY035820, INDONO7-P09-07-07Lg2, INDONOI1-P009-10-01, THKULI16,
THKUF49, 01NP1) reported previously. However, the genetic distance did not reveal that these
12 PCV2 strains was a new genotype, but these PCV2 strains exceeded the genetic distance
between any PCV2 subtypes. To verify these data, total 45 PCV2 ORF2 sequences clearly
defined subtypes were collected based on the isolation time, regions, genetics distance from
NCBI. The optimal evolution model and evolution parameters of these PCV2 ORF2 sequences
were obtained after calculated by PAUP, MrMTgui and MODELTEST soft stack based on
AIC(Akaike Information Criterion) and used for the phylogenetic tree construction of these
sequences with the Neighbor-Joining method, the Maximum Parsimony method, the Maximum
Likelihood method, the Bayesian method, respectively. The constructed trees with different
methods show the same results as the very first analysis. The aligned analysis of the ORF2
nucleic acid sequences showed the 12 PCV2 srains have specific nucleotides AA at 175-176,
corresponding to a specific amino acid lysine, as well as the specific nucleotide T at 411 and
417. In addition, recombinant analysis showed that the 12 PCV2 strains are not recombinant
virus. Overall, these 12 PCV2 strains were classified as a new subtype belong to PCV2a and
named as PCV2a/2F. The identification of PCV2a/2F enriched PCV2 subtypes.

(Supported by a grant from NSFV (31230072); ** Corresponding author)
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Development of best practices to diagnose Porcine Reproductive and
Respiratory Syndrome (PRRS) virus subtypes with
high sensitivity in swine

R. Rauh™*, W.M. Nelson®, S. Pillay*, I. Toplak?
Tetracore, Rockville, MD, USA, *University of Ljubljana, Ljubljana, Slovenia

Introduction: Due to its potentially high economic impact, Porcine Reproductive and
Respiratory Syndrome (PRRS) is one of the most significant diseases in the swine industry. The
two PRRS virus genotypes (type 1/European and type 2/North American) display profound
variation in their genomic sequence, and recombination between distinct PRRS viruses has been
reported, making simultaneous detection and differentiation of each genotype difficult. This
difficulty is compounded by the requirement to analyze multiple specimen types including oral
fluids, serum, and semen with simple and rapid sample preparation, while maintaining high
sensitivity and specificity. Here, the development and validation of an improved PRRS virus
real-time PCR detection assay, meeting all of these stringent requirements, is reported.
Experimental Design: Tetracore’s existing NextGen Real-Time RT-PCR detection assay was
modified to include 1) additional multiplexed primers and probes targeting unique regions in
type 1 and type 2 genotypes; 2) newly available reagents to improve speed and inhibition
tolerance; and 3) increased sample volume. This novel assay was validated using multiple PRRS
type 1 and type 2 viral strains obtained through international collaborations. Samples were
extracted in-house using routine extraction methods. The assay was also externally tested by two
separate diagnostic laboratories.

Results: The newly developed assay was found to have greater sensitivity and specificity, and
successfully distinguished both PRRS viral genotypes. Results from two diagnostic laboratories
showed the assay also displayed increased sensitivity. Importantly, data from these diagnostic
labs further demonstrated successful detection in oral fluid specimens as well as differentiation
of type 1 and type 2 genotypes. In serum specimens, the assay detected type 1 PRRS virus (n =
30, comprised of 4 unique subtypes and 10 genetic lineages) with 97% sensitivity, and type 2
PRRS virus (n = 90) with 98.8% sensitivity. In 150 oral fluid specimens, 100% sensitivity was
achieved in a sampling taken from a pen of 25 pigs which included 3 pigs vaccinated with PRRS
virus.

Conclusions: Both in-house and international diagnostic lab testing validates the newly
improved PRRS virus real-time PCR detection assay to have high sensitivity and specificity.
International lab testing verified the ability of using this improved assay for universal detection
of currently circulating PRRS viral strains. Increased cooperation between both public and
private diagnostic laboratories and manufacturers of PRRS virus commercial assays is a critical
path forward to ensure the PRRS virus does not escape detection. Tetracore will take these
results and apply to the development of a direct qRT-PCR detection method that precludes the
need for extraction. This new strategy could be used in conjugation with the new portable real-
time PCR Instrument from Tetracore T-COR8 which would allow rapid and portable sensitive
detection at the pen-side.

69



2013 International PRRS Symposium

41
Discrimination of Porcine Reproductive and Respiratory
Syndrome Virus Type I and Type II by an indirect ELISA

M. Frias', J. Schmid', F. Kuhn', A. J. Raeber', B. Schroder'*
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Porcine reproductive and respiratory syndrome (PRRS) is one of the most devastating viral
diseases causing significant economic losses to the swine industry. The agent responsible for
this endemic disease is the PRRS virus (PRRSV) which is easily transmitted via infected pigs
through urine, semen and fomites, infecting almost exclusively pig monocytes and
macrophages. Based on the genetic differences of the virus, it is possible to discriminate
between two main types: European genotype (Lelystad virus or Type I) and American
genotype (VR-2332 virus or Type II). These PRRSV genotypes have a nucleotide identity
between 55% and 70% when both genomes are compared. Due to the challenging PRRSV
situation swine producers have to face worldwide, there is a need for new control and
prevention strategies. Glycoprotein 4 (GP4) of PRRSV is very well conserved between
genotypes and it can be used as a target for extremely specific serological detection by
indirect Enzyme-Linked Immunosorbent Assay (ELISA), due to its capacity to produce
neutralizing antibodies. Towards the goal of obtaining a novel control method that would
detect the presence of the virus at herd level, we developed a double-well indirect ELISA
using specific epitopes in the GP4 directed against capturing Type I (GP4_VL4) and Type II
(GP4_VR-2332) neutralizing antibodies. The aim of this indirect ELISA is to provide swine
producers with the exact information of the status of the PRRSV infection in a single test.
This ELISA demonstrates a very high diagnostic specificity for Type I and Type II
(99.41%/98.91%) due to the use of GP4 epitopes that capture specifically neutralizing
antibodies. Even on individual animal level, the relative diagnostic sensitivity for each
genotype is suitable (55.80%/45%) to use the ELISA on herd level basis to provide
information about the PRRSV status of the herd. As a result, swine producers can improve
their vaccine sanitary strategy depending on the predominance of neutralizing antibodies
which are directed either against Type 1 or Type 2 PRRSV.
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Detection of porcine reproductive and respiratory syndrome virus
(PRRSYV) using the light scattering assay (LSA) based on the
microfluidic chip

J.Y. Song'*, E.J. Choi', E.J. Kim', Y. Oh', Y.K. Shin', E.J. Lee?, K.M. Jeong®
' Animal and Plant Quarantine Agency, Ministry of Agriculture, Food and Rural Affairs, Anyang,
Republic of Korea, “Median Diagnostic Inc., Chuncheon, Republic of Korea

Porcine reproductive and respiratory syndrome (PRRS) is considered as an economically
important swine disease because this disease causes serious reproductive failure and respiratory
problem leading to the lost productivity in pig industry. PRRS virus (PRRSV) is a causative
agent of PRRS and its presence has typically identified using virus isolation, reverse
transcription-polymerase chain reaction (RT-PCR) or real time RT-PCR. But, virus isolation or
PCR was required a considerable amount of time, labor for a skilled technician and good
facilities. Light scattering assay (LSA) has been considered alternative diagnostic methods to
PCR due to rapid and high specificity of antibody assay. In the present study, LSA was applied
using the microfluidic chip to detect of PRRSV, to simplify the sample preparation and to reduce
kinetics assay times.

VR2332 was used as a PRRSV strain and the virus titer was 104.0 TCID50/ml. Coupling
antibody (4A5) against PRRSVs was purchased from Median Diagnostics (Chuncheon, Korea).
The antibody and nanoparticles (Bio-probe) were mixed using the EDC coupling and the
completed bio-probe was stored at 4°C until use. For long term storage, bio-probe was dried on
the glass fiber (Millipore, USA). The glass fiber pads were stored at room temperature until use.
LSA was applied using a microfluidic chip and 380nm light source with a 377nm light-emitting
diode. Spectra suite software (Ocean Optics, USA) was used to measure the signal intensities at
377nm and intensity time was set to 100ms. To compare with LSA and RT-PCR results, positive
and negative samples were spiked in the PBS (pH 7.4, Sigma Aldrich, USA) and confirmed
using the PRRSV (NP) RT-PCR kit (Median Diagnostics, Korea). PCR products were
electrophoresis with 1% agarose gel.

The LOD for PRRSVs was 0.1 TCID50/ml in LSA. The specificity was excellent as no
agents relevant for differential diagnosis yielded a positive reaction. In order to compare RT-
PCR and LSA results, the spiked samples were tested using the RT-PCR and identified 5 of
positive panels and 45 of negative panels. The RT-PCR positive panels were shown 3 of positive
results in LSA and negative panels were shown 45 of negative results in LSA. Sensitivity and
specificity compared with RT-PCR were 93% and 100%, respectively. The results showed that
microfluidic chip is suitable to detect for PRRSV and can be estimated as a potential application
of diagnostic methods for PRRS.
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Serosurvey and molecular detection of PRRSV-1 in European wild
boars (Sus scrofa) in Lithuania

A.Stankevicius , J. Buitkuviene, R. Cepuliene, J. Deltuvytiene
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The role of wild boar in the transmission of PRRSV to domestic pigs is unclear. Antibodies
to PRRSV have been detected in wild boar in some countries, although others failed to detect
PRRSV antibodies in wild boars. Therefore, the objective of this study was to investigate the
epidemiological PRRSV situation in European wild boar and to characterize genetically the
detected strains.

A total of 1511 serum samples from wild boars from 61 locations throughout Lithuania
were collected during autumn—winter hunting seasons 2008—2012. The wild boars sera were
analyzed via different producers ELISA test systems according to manufacturer’s instructions.
For genetic characterisation samples of blood sera and lungs of 195 wild boars were collected
from 23 hunting grounds situated in 10 regions of Lithuania and investigated by RT nested PCR
specific for ORFS5 of genotypes 1 and 2 PRRSV. ORF5 PCR products were sequenced and used
for phylogenetic characterisation.

From 1511 examined wild boar sera, 90 (5.95 %) were positive to PRRSV antibodies. The
number of seropositive animals over the 5 year period decreased from 9.1% in 2008 to 5.1% in
2012 however such differences were statistically not significant. Antibodies to PRRSV were
detected in all age groups, however seroprevalence was significant higher in adults (P<0.05) than
in juveiniles, subadults and unknown age. Samples of 19 (9.8 %) wild boars tested PRRSV-
positive in genotype 1 specific ORF5 nPCR. No positive results were obtained by PCR
amplifying ORF5 sequences of genotype 2 PRRSV strains. None of wild boar samples were
positive with both 1 and 2 genotypes ORFS5 primers. The sequencing and genetic comparison of
the selected ORF5 amplicons revealed that these wild boar sequences belonged to two genetic
subtypes 3 and 4 which were never found in domestic pigs in Lithuania.

This is the first report of serological evidence of PRRSV infection in wild boar population
in Eastern Europe. Interestingly, in neighboring countries such as Russia or Poland PRRSV
antibodies in feral pigs were not detected. The results of our studies in wild boars showed
relatively higher PRRSV seroprevalence that it was estimated in Lithuanian pigs (4.29%). In this
study we have also for the firt time succesfuly amplified sequnces and estimated genotype 1
PRRSV prevalence in wild boar lungs and serum samples. This study has for the first time
demonstrated that wild boar population can harbour different genetic lineages of PRRSV strains
than those found in domestic pigs in Lithuania. Altogether, these findings are strongly supporting
the role of wild boars as a possible natural reservoir for PRRSV.This work was funded by
Projects No MIP-065/2012 of Research Council of Lithuania.
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Genetic analysis of porcine reproductive and respiratory syndrome
virus strains in Japan from 1992 to 2011
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M. Yamakawa', H. Tsunemitsu®
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Division, National Institute of Animal Health, Tsukuba, Ibaraki, Japan

Genetic analysis of porcine reproductive and respiratory syndrome virus (PRRSV) field strains is
necessary to control the disease. We analyzed the nucleotide sequence variation of North
American genotype (type 2) PRRSV strains in Japan and compared them with those of PRRSVs
from other countries. In addition, the genome of European genotype (type 1) PRRSV isolated for
the first time in Japan in 2008 was analyzed. The ORF5 genes of 57 type 2 PRRSVs isolated
from lung samples of pigs with respiratory signs in the various areas of Japan in 2009-2011,
were sequenced. The published ORF5 sequences of 48 Japanese strains from 1992 to 2008 and
those of 46 distinctive viruses from other countries were also used for phylogenetic analysis. A
type 1 PRRSV was isolated from lung of a 70-day-old pig using porcine alveolus macrophages,
and its genome was sequenced. In phylogenetic analysis, ORF5 sequences of type 2 PRRSVs
were classified into six clusters in Japan. Clusters I, 11, IV, V and VI consisted of 10, 77, 2, 2
and 1 Japanese PRRSVs, respectively, and 13 viruses in Japan belonged to Cluster 11 constructed
with viruses from other countries and RespPRRS/Repro vaccine strain. The cluster 111 PRRSVs
were Japan-specific viruses and major in Japan, and the genomes of PRRSVs classified in
clusters I and Il have become highly diversified. On the other hand, ORFs5, 6 and 7 gene
sequences of a type 1 Japanese isolate showed 96.0 to 97.5% identities with those of the strain
SD01-08 isolated in the US. These results indicate that type 2 PRRSVs classified in cluster 111
have been prevalent since the virus was first isolated in Japan in 1992, and type 1 Japanese
PRRSV might be introduced from the US recently.
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Vaccination against PRRS and PCV2 reduced the loss in nursery:
a case report
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Introduction: PRRS and PCV?2 are two of the most widely spread pathogens for swine in China [1] [2]. These
two viruses can cause severe losses in the nursery. Moreover, secondary bacterial infections like H. parasuis
(HP) and Strep. suis can make the disease situation on the farm even more complex. This is a field
observation from a farm in Jiangsu province in China on the reduction of losses and the use of antibiotics in
the nursery after implementation of PRRS and PCV2 vaccination.

Materials and methods: Data was collected from a 1500-sow farrow-to-finish farm in Jiangsu province. The
farm was built in 2001 with a continuous flow management. Piglets are weaned at 21 days and transferred to
the nursery, where they are kept until 80 days of age. Half of the pigs are sold after the nursery. Pigs in
nursery suffered from high losses from 2008 onwards. HP was considered the main pathogen according to
clinical signs and necropsy findings. The farm started to use HP vaccination in 2009, with sows being
injected twice (5 weeks and 2 weeks before farrowing) and piglets at 14 days of age. No PRRS and PCV2
vaccine was used at that time. After implementing HP vaccination the health situation did not change much.
Therefore further samples were taken and PCR testing revealed a high level of PCV2 and PRRSv infection in
the nursery. Following that, vaccination with Ingelvac® PRRS MLV was implemented in January 2010, with
sows being mass vaccinated, 4 times a year, and piglets at the same time as HP vaccine (14 days of age). In
February 2011, Ingelvac CircoFLEX® was introduced to the farm with mass vaccination of sows, 3 times a
year, and piglets vaccinated at 14 days of age (the same time as PRRS MLYV). At the same time, the farm
stopped to vaccinate piglets against HP. Since then the farm continued to use this vaccination program. In
addition, the breeding herd was vaccinated against PRV, CSFV, PPV, JEV, while piglets were vaccinated
against CSFV, PRV, and M. hyopneumoniae. Mortality and culling rate, as well as average medication costs
per pig, were recorded on a quarterly and yearly basis from 2008 to 2012.

Result: The introduction of Ingelvac® PRRS MLV and Ingelvac CircoFLEX® successfully reduced the losses
in the nursery (Tab. 1). The yearly mortality and culling rate in the nursery decreased from 18.8% in 2008 to
4.5% in 2012. Medication costs per pig were reduced from 16 RMB in 2008 to 6 RMB in 2012.

Tablel Mortality and culling rate and medications costs from 2008-2012.

Q1 Q2 Q3 Q4 Yearl Med.
%) (%) (%) (%) y(®) costs
(RMB)

2008 213 185 158 194 188 16
2009 18.7 162 143 171 166 13
2010 136 114 95 108 113 9
2011 8.1 6.6 5.9 6.2 6.7 7
2012 6.7 4.3 3.6 3.4 45 6

Q=Quarter

Conclusion and discussion: Like many pig farms in China, this farm had experienced high losses in the
nursery. Bacterial infection was found and the farm tried to resolve the problem by introducing HP vaccines
and antibiotics. However, HP vaccine and antibiotics did not work well since PRRSv and PCV2 were other
two major pathogens which contributed the high losses in this farm. In this case, Ingelvac® PRRS MLV and
Ingelvac CricoFLEX® vaccination have both shown (on top of the regular vaccination program) to be
effective tools to successfully reduce losses and antibiotic costs in the nursery.

References
[1] Tian et al. (2007). PloS ONE. 2(6): €526.
[2] Ge et al. (2012) Virus Res.164 (1-2):100-6.
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PRRSV and other co-infecting viruses in PMWS affected pigs
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Introduction: Pigs affected with postweaning multisystemic wasting syndrome (PMWS) are
infected not only with PCV2 but sometime with PRRSV and other viruses. In this work, we
compared co-infection of PMWS, PMWS+PRRS and healthy groups of pigs with porcine
teschovirus (PTV), porcine bocavirus (PBoV), torque teno sus virus type 1 and type 2
(TTSuV1and TTSuV2).

Materials and Methods: A collection of 24 lymph nodes of pigs affected with PMWS
originating from Slovakia was used in this study. PMWS was confirmed by observation of
clinical status of animals typical for this syndrome, observation of lesions on organs,
confirmation of PCV2 by immunohistochemistry and PCR. The group of clinical samples was
further divided into two groups: Group | consisting 12 pigs with PMWS and group Il with 12
animals showing PMWS and PRRSV infection detected by RT-PCR. Most animals in the
group Il had also symptoms typical for PRRS (respiratory problems). In addition, the group
111 of 24 healthy pigs was also involved in the experiment. All animals were examined for the
presence of following viruses: PCV2 (single PCR), PRRSV (nested RT-PCR with ORF5
primers), PTV (nested RT-PCR), PBoV (nested PCR), TTSuV1 and TTSuV2 (specific real-
time PCR).

Results: Differences in the detection of PTV (5 versus 4 animals of 12 analyzed) and PBoV
(3 versus 2 animals) were not significant in group | and Il. Thus co-infection of PMWS
animals with PRRSV had no strong effect on the occurence of PTV and PBoV. However,
TTSuV1 was more often detected in group | than in group Il (75% versus 42%) while
TTSuV2 was more prevalent in group Il than in group | (58% versus 25%). In group I, e.g.
healthy animals, in which 80% of animals were positive for the presence of PCV2, three
viruses a