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QLntroduction and Objective

Porcine reproductive and respiratory syndrome virus
[PRRSV) is a member of the art=rivirus first observed in
the United States (US) in 1987 and in Europe (EU} in 1990

12). A serological survey of swine sera during 1988-1999

in Thailand demonstrated the earliest detection of

seropositive animals in 1989 and the percentage of
‘seropositive animals increased annually from 8.6 in 1991

to over 67 in 2002 based on the data from the
bhulalongkom University-Veterinary Diagnostic
,]Laboratory (CU-VDL). However, PRRSY was first
isolated in Thailand from suckling and nursery pigs with
severe chronic respiratory distress and the virus was
identified as the US genotype (1). Since Thailand has
continuously imported swine breeders from both European

and North American countries for genetic improvement of

ibreeding stocks, both EU and US genotypes are present in

Thailand. The objective of this study is to isolate and
determine the genotypes of the PRRSV recently isolated
from clinical samples submitted from each region
throughout Thailand using a nested multiplex RT-PCR
(Fig. 1-3).

Matarlals and Methods

Virus isolation: Virus isolation (V1) was performed from
pooled sera, bronchoalveolar lavage fluid or ..inced tissues
of pigs from the central, southern, northern and
northeastern parts of Thailand during December 2000-
December 2002 using either porcine alveolar macrophages
(PAMs) or MARC-145. VI was confirmed by
immunoperoxidase monolayer assay (IPMA) using
SDOW-17.

Nested Multiplex RT-PCR: Samples were tested for nested
multiplex RT-PCR using a modified protoco! previously
described (2). The sizes of the expected PCR products
(ORF 1b) are 107 and 186 bp for the US and EU serotypes,
respectively (Fig. 1). Positive control of both EU (Lelystad
virus or LV) and US (SVI275) genotypes were included in
each test (4).

Results and Discussion

The nested multiplex RT-PCR demonstrated that out of
137 samples throughout Thailand, 91 samples (66.42%)
were the EU genotype and 46 samples (33.58%) were the
US genotypes (Table 1). Undoubtedly, both EU and US
genotypes have been present in Thailand since Thailand
has continuously imported swine breeders from both
European and North American countries. PRRSV might
spread into the country via imported pigs or semen as
evidence from the detection of anti-PRRSV antibodies in
the imported pigs (1). This is the update report of the

prevalence of the PRRSV in Thailand. Porcine respiratory
disease complex (PRDC) induced by PRRSV and other
pathogens, currently, is the major problem of the Thai
swine industry causing severe losses in the weanling and
fattening pigs. Additional information from the
Chulalongkorn University-Veterinary Diagnostic
Laboratory (CU-VDL) demonstrates the presence of
approximately 7% of the mixed population of PRRSV
genotypes within the same herd. Prevention and contro!
strategies in the mixed infection herds are much more
complicated than the single strain infection.

Extensive diversity among PRRSV isolates has been
documented (3). The preliminary data suggested that the
US genotypes in Thailand were similar to the Canadian
isolates, whereas the EU genotypes were similar to the
Denmark isolates (Thanawongnuwech et al., unpublished
data). Phylogenetic and monoclonal antibody analyses are
undergoing in our lab.
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Fig. 1. Nested multiplex RT-PCR for PRRSV. Expected
sizes of PCR products are 107bp for the US genotype
and 186bp for the EU genotype. Lanes: 1=00CS]1,
2=01CS2, 3=01NP1, 4=01NP2, 5=01CB2, 6=01RB| )
7=01CBI, 8=01UD6, 9=01UDS, 10=01UD4, 11=01UD3,
12=01UD2, 13=01UD1, 14=LV, 15=8VI1275, 16=100bp
DNA ladder, 17= negative control.
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Figure 1: Pig population in each province of Thailand (Kindly provided by Dr. Wantanee
Kalpravidh, Department of Livestock Development, Thailand)

Table 1: Prevalence of PRRSV genotypes in
each region

Regions EU US Total
Central 61 31 92
North i5 4 19
Northeast 10 4 14
South 3 4 7
Unidentified 2 3 5 J
Total 91 46 137 |

Fig. 3 Map of Thailand
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Abstract
The Thai isolates of porcine reproductive and respiratory syndrome virus (PRRSV) were

obtained from the Chulalongkomn University-Veterinary Diagnostic Laboratory (CU-VDL). Virus
isolation was confirmed by immunoperoxidase monolayer assay (| PMA)using SDOW-17. The
virus genotype was determined using nested multiplex RT-PCR (nm RT-PCRyof ORF-1b. The nm
RT-PCR was able to detect at least 10' TCIDsy/ml of PRRSV. Of 137 Thai isolates, 71.03%
belonged to the European genotype and 28.97% to the US genotype. ORF-5 products of the 8 US
strains (00CS1, 0INP1, 01UD6, 02CB13, 02KK 1, 02PB1, 025P2 and 02SP3)and the 6 EU strains
©1CBI, 0IRBI1, 02BR1, 02CB12, 025SB2 and 03RB1) were sequenced for genetic variation

analysis. The US strains of the Thai isolates are clustered within the same group and are more
closely related to the IAF-EXP91 from Canada (89-90% nucleotide identity), whereas the EU

strains were very similar to the EU prototype, Lelystad virus (27-97.5% nucleotide identity). The

ORFS5 nucleotide identities within the US genotype tested in this study compared to the US
prototype, VR-2332 varied from 83.7-85.2%, whereas 83.5-85.5% amino acid identities were

found. Based on the phylogenetic tree, each pair of the Thai isolates (01NP1 and 02KK 1, 00CS|
and 01UD®6, and 01CB1 and 01RB ) was identical despite they were collected from different

provinces. Therefore, there was no geographic influence on the spreading of PRRSV in Thailand.

lnterestihgly, 02CB12 (EU genotype) shared over 99% similarity of the ORFS5 nucleotide sequence

and 98.6% of amino acid identity with the European vaccine, Porcillis (AF378819). No evidence

of genetic recombination based on ORF5 sequences between the two genotypes was found in this

study.
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1. Introduction

f’orcine reproductive and respiratory syndrome virus (PRRSV) is classified within the
genus Arterivirus in the family Arteriviridae in the order Nidovirales (Cavanagh, 1997). The
disease caused by PRRSYV is characterized by reproductive failure in giits and sows and by a
respiratory disease in young pigs. PRRSV was first observed in the North American countries in
1987 and in the European countries in 1990 (Gilbert et al., 1997). Sequence comparison has
shown that two genotypes of PRRSV recognized as the American (US) and the European (EU)
strains currently exist (Meng, 2000). A serological survey of swine sera during 1988-1999 in
Thailand demonstrated the earliest detection of seropositive animals in 1989 and the percentage of
the seropositive animals increased annually from 8.6 in 1991 to over 67 in 2002 based on the data
from the Chulalongkorn University-Veterinary Diagnostic Laboratory (CU-VDL). PRRSV was
first isolated in Thailand in 1996 from the suckling and nursery pigs with severe chronic
respiratory distress and the virus was later identified as the US genotype (Damrongwatanapokin et
al., 1996). Both EU and US genotypes have been reported in Thailand with the high prevalence
of the EU genotype (Thanawongnuwech, 2002). Since its first appearance in Thailand, PRRSV
has been the major cause of economic losses in the swine industry. Until now, the Thai authority
does not allow to use any modified live virus vaccine of PRRSV, but the killed virus vaccine is
commercially available since 1996.

PRRSYV is an enveloped virus with a positive-sense, single-stranded RNA genome
containing nine open reading frames (ORFs) which code for the viral replicase (ORFla and 1b),
four membrane-associated glycoproteins (ORF2a to 5), two unglycosylated proteins (ORF2b and
6) and the nucleocapsid protein (ORF7) (Meng et al., 1994). It has been shown that the ORF5

gene sequence of PRRSV is very polymorphic (Andreyev et al., 1997). Unlike the EU isolates, the
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US isolates of PRRSV display a high degree of variability in the ORFs 2, 3, 5 and 7 (Meng et al.,

1995; Murtaugh et al., 1998). Monoclonal antibodies against GP4 and GP5 proteins were
demonstrated to have neutralizing ability to the virus (Pirzadeh and Dea, 1997). The objective of
this study was to isolate and determine the genotypes of the PRRSV recently isolated during 2000-
2003 from clinical samples submitted from each region throughout Thailand using a nested
multiplex RT-PCR. DNA sequencing was also done on the selected isolates to determine the
genetic variation of the Thai isolates from different regions. Genetic comparison of the ORF5
gene sequences of the Thai isolates to those of PRRSV prototypes and some available sequences
from other countries may provide insight into the genetic evolution and origin of the Thai isolates.
2. Materials and Methods

2.1 Virus isolation (VI)

Virus isolation (VI) was performed from sera, bronchoalveolar lavage fluid or minced
tissues of pigs from all regions of Thailand during December 2000-January 2003 using either
porcine alveolar macrophages (PAMs) or MARC-145 (Kindly provided by Dr. E. Thacker, lowa
State University, USA). The presence of the virus was confirmed by immunoperoxidase
monolayer assay (IPMA) using SDOW-17 (kindly provided by Dr. E. Thacker, lowa State
University, USA) modified from the immunofluorescent assay (IFA) as previously described
(Thanawongnuwech et al., 1998). The stock virus was kept at —80 °C until needed.

2.2 Nested Multiplex RT-PCR (nm RT-PCR)

The stock viruses were tested for nested multiplex RT-PCR (nm RT-PCR) using a

modified protocol previously described (Gilbert et al., 1997). SVI275 (US genotype) and Lelystad

virus (EU genotype) were used as the positive control. Sensitivity of the assay was performed

using ten-fold dilution of the control viruses. The final dilution contained approximately 10
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TCID 50/ml. Viral RNA templates were isolated from the culture media using the commercial kit

(QIAGEN, USA). In this study, we used one step RT-PCR (QIAGEN, USA) to amplify the
common genome of ORF1b at the position 8628-8882 yielding the PCR product of 255 bp using
the thermoregulator PTC-200 (MJ Research, USA). Two microliters of the PCR product was then
utilized as the template in the nested multiplex PCR with the same condition. The sizes of the
expected multiplex PCR products (ORF 1b) were 107 and 186 bp for the US and EU genotypes,
respectively. Positive control of both EU (Lelystad virus) and US (SVI275) genotypes were
included in each test.
2.3 Amplification and purification of ORFS products

ORF-5 products of the US strain (00CS1, 0INP1, 01UD6, 02CB13, 02KK 1, 02PB1, 028P2
and 025SP3) and the EU strain (01CBI1, 0IRB1, 02BR 1, 02CB 12, 02SB2 and 03RB1) isolated in
Thailand were selected and amplified for DNA sequencing. The origins of the Thai isolates are
shown in Fig. | and Table 1. One step RT-PCR (QIAGEN, USA) using the same RNA template
from the nm RT-PCR was used for ORF-5 DNA amplification. The condition and primers used

for the US strain were similar to the previous report (Andreyev et al., 1997) with slight

modification by performing 40 cycles of the amplification generating a 716 bp DNA fragment.
The primers used for the EU strain were obtained from the previous report (Pirzdah et al., 1998).
but using the same condition as the DNA amplification of the ORFS5 of the US strain. The
amplified PCR products were examined by gel electrophoresis and were then purified using
QIAquick® spin (QIAGEN, USA) according to the manufacturer’s procedure and submitted for
sequencing.

2.4 Nucleotide sequencing and analysis
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Purified PCR products were sequenced using an ABI Prism sequencer, ABI 3700 (Applied
Biosystem). The ORFS5 sequences of the Thai isolates reported in this study have been deposited
with the GenBank database under the accession numbers AY297111-AY297124 (Table 1).
Sequence alignments were done using the EditSeq and MegAlign computer programs
(DNASTAR, Madison, WI). The ORFS gene sequences of other known PRRSYV isolates used in
this study were retrieved from the GenBank (Table 1). The percentages of sequence identity
among different PRRSV isolates were determined and the phylogenetic analysis was performed
using Clustal method with weighted residue weight table, MegAling program (DNASTAR).
Imported alignments were then analyzed further for Bootstrap analysis with PAUP program
version 4.02b with 1,000 bootstrap replications (D. L. Swofford, University of lllinois, Urbana-
Champaign). Predicted amino acids were analyzed in a similar manner to nucleotide sequences.

Antigenic determinants in the ORF35 protein of selected sequences were predicted using a
computer program, PROTEAN (DNASTAR, Madison, WI), which takes into account
hydrophilicity, surface probability, chain flexibility, hydropathy and secondary structure.

3. Results
3.1 Genotyping of PRRSYV in Thailand

The nm RT-PCR was able to detect at least 10’ TCIDso/ml of PRRSV (data not shown,.
The nm RT-PCR demonstrated that out of 137 Thai PRRSV 1solates, 91 samples (66.42%) were the
EU genotype and 46 samples (33.58%) were the US genotype (Table 2). The central region, the

highest density of pig production of Thailand was the major source of the submitted samples
(92/137). Approximately, two-third of the Thai isolates were the EU genotype, except for the

southern region having similar numbers between the genotypes. However, the number of the

submitted samples from the southern region was somewhat low.

6
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3.2 Genomic variations of the ORFS genes between the Thai isolates

A total of 14 partial ORFS sequences representing the Thai PRRSV isolates were
determined. Eight Thai isolates {(00CS1, 0INP1, 01UD6, 02CB13, 02KK 1, 02PB1, 02SP2 and
02SP3) were the US genotype, while the other six isolates (01CB1, 0IRBI1, 02BR1, 02CB12,
02SB2 and 03RB1) were belonged to the EU genotype. Together with the selected ORF5
sequences available in GenBank including some available PRRSV vaccines (Table 1), two
phylogenetic trees were constructed based on the virus genotypes (Fig. 2). The alignment of the
deduced amino acid sequences for those isolates is also shown (Fig. 3A and Fig. 3B). It should be
noted that the envelope glycoprotein amino acid sequence of the Thai isolates (US genotype)
consisted of 200 residues. Only 4 isolates of the US genotype including OINP1, 02KK 1, 02SP2
and 02SP3 had one amino acid deletion at position 34. There was no deletion of those amino acid
in the EU genotype tested.

Based on the phylogenetic tree, each pair of the Thai isolates (QINP1 and 02KK |, 00CS1
and 01UDG6, and 01CB1 and 01RB1) was identical. No distinct epidemiological feature based on
geography or date of isolation was apparent except for the two isolates, 02SP2 and 02SP3

submitted from the farms in the same province. Those isolates shared 99.8% nucleotide identity.

Interestingly, 02CB12 (EU) shared over 99% similarity of the ORFS5 nucleotide sequence and

98.6% of amino acid identity with the Porcillis vaccine (AF378819). The Porcillis vaccine has an

asparagine residue at amino acid position 150, whereas the other EU strains have an aspartic acid

residue. The other substitution occurs at amino acid position 168 where a lysine residue in the EU

isolates tested in this study as well as the Porcillis vaccine is replaced by an arginine residue in

02CB12.
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The US strains of the Thai isolates are clustered within the same group and are more
closely related to the IAF-EXP91 from Canada (89-90% nucleotide identity), whereas the EU

strains were very similar to the EU prototype, Lelystad virus (87-97.5% nucleotide identity). The

ORF-5 nucleotide identities within the US genotype tested in this study compared with the US
prototype, VR-2332 varied from 83.7-85.2%, whereas 83.5-85.5% amino acid identities were

observed. Most of the amino acid substitutions of the US strain locate in two short hypervariable

regions at the amino terminal region (amino acid positions 32-34 and 57-59), whereas the amino

acid positions 56, 63 and 100 were hypervariable in the EU strain (Fig. 3).
Six moderately conserved regions with greater than 10 residues each were identified in the

envelope glycoprotein (aa 39-53, 60-72, 74-89, 98-123, 129-165 and [71-190) of the US strain

tested. In conserved region 1 (a.a. 39-53), only the 02PBI1 differed from the consensus sequence

with a conservative an aspartic acid residue to a glutamic acid residue substitution at position 54.
Region 5 (a.a. 129-165) has a leucine residue at position 145 for the US prototype whereas an
isoleucine residue substitution (00CS1, 01UD1, 02PB1 and 02CB13) and a valine residue
substitution (0INP1, 02KK 1, 02SP2, and 02SP3) were found.

In the EU strain tested, four conserved regions were also identified (a.a. 38-55, 64-89, 134-
153, and 179-200). In conserved region 2 (a.a. 64-89), only the 02CB 12 differed from the

consensus sequence with a conservative a leucine residue to a phenylalanine residue substitution at

position 71 similar to the Porcillis vaccine.
3.3 Predicted antigenic differences

Our finding of the diversity in ORFS sequences in the Thai isolates of both genotypes led
us to compare the antigenicity profiles of the selected Thai isolates to the known ORFS5 sequences

including the live PRRSV vaccines (Fig. 4). The proximal end of the N-terminal part of the ORF5
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proteins of 00CS1 and 02SP2 (US genotype) had higher predicted antigenicity than those selected
US genotype sequences including both US live vaccines. The residue 89-109 region of only
03RBI in the EU genotype had higher predicted antigenicity than those selected EU genotype
sequences including the EU live vaccines.
4. Discussion

Porcine respiratory disease complex (PRDC) induced by PRRSV and other pathogens,
currently, is the major problem of the Thai swine industry causing severe losses in the weanling
and fattening pigs. The first isolate in Thailand was identified as the US genotype in 1996
(Damrongwatanapokin et al., 1996). Our study demonstrated the official report of the presence of
the EU genotype in Thailand and two-third of the Thai PRRSV isolates was the EU genotype.
Undoubtedly, both EU and US genotypes have been present in Thailand since Thailand has
continuously imported swine breeders from both the European and North American countries.
PRRSV might spread into the country via imported pigs or semen as evidence from the detection
of anti-PRRSYV antibodies in the imported pigs from the retrospective study (Damrongwatanapokin
et al., 1996). Additional information from the CU-VDL using the nm RTPCR demonstrated the
presence of approximately 7% of the mixed genotypes of PRRSV within the same herd
(Unpublished data). The mixed infection may occur from bringing in PRRSV-positive
replacement gilts or boars from the herds carrying different PRRSV strains. Prevention and
control strategies in the mixed infection of both genotypes may be more complicated than the
single strain infection. RNA recombination has been reported in PRRSV as a mechanism ol

generating heterogeneity (Murtaugh et al, 2001). However, no evidence of genetic recombination

between the two genotypes was found in this study.
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10
Ideally, studies on the genetic diversity of the Thai isolates should include a large number

ofisolafes from all provinces and preferably cover the period from the first detection until now.
We were unable to retrieve the samples before 2000 due to the technical problems. Our collection
in the past three years is considered to be sufficient for this study. However, the origins of the
PRRSYV in Thailand were not clearly identified in this study. Within the genotypes, several minor
branches were also observed (Fig. 2). Similar to the previous investigation, the clustering of the
PRRSYV isolates was not associated with geographic origins (Key et al., 2001). Those minor
branches did not appear to be associated with the geographic origins of the Thai isolates except for
028P2 and 02SP3, which shared 99.8% nucleotide identity of ORFS and 99.50% amino acid
identity. The two isolates were from the farms in closed geographical proximity. In addition,
some Thai isolates are identical despite from different provinces. Introducing the PRRSV-positive
animals into the herd may be the cause of PRRSV spreading throughout Thailand. This may
explain why the presence of identical virus was found in different provinces.

Extensive diversity among PRRSYV isclates has been documented (Andreyev et al., 1997;
Key et al., 2001; Pirzdah et al., 1998). The preliminary data suggested that the US strain of the
Thai isolates were closely related to the Canadian isolates (IAF-EXP91), whereas the EU isolates
in Thailand were similar to the EU prototype, Lelystad virus. Most of the amino acid substitutions
of the US strain locate in two short hypervariable regions at the terminal region (amino acid
positions32-34 and 57-59) similar to the previous report having the hypervariable regions at amino

acid positions 32-39 and 57-61 of the ORFS protein (Key et al., 2001).

Based on theoretical antigenicity prediction, some Thai ORFS5 protein sequences are
different from those of the prototypes of both genotypes including the currently available live

vaccines outside Thailand (Fig. 4). The differences at the N-terminal part of the ORF5 protein of



the US genotypes, 00CS1 and 02SP2, may make these particular Thai isolates unresponding to the
neutralizing antibodies-induced by the currently available US vaccines since this protein was
believed to be involved in neutralization (Dea et al., 2000). Similarly, 03RB1 (EU genotype) had
higher predicted antigenicity than others including the EU vaccines. These evidences may imply
of antigenic variation occurring in the Thai PRRSV.

Thailand currently does not have any modified live virus (ML V) vaccine of PRRSV

available commercially. Interestingly, the EU strain isolated from the eastern part of Thailand,

02CB12 shared over 99% similarity of the ORF5 nucleotide sequence and 98.6% of amino acid

identity with the Porcillis vaccine (AF378819). There are only two amino acid differences in the
ORFS5 between 02CB12 and the Porcillis vaccine. The Porcillis vaccine has an asparagine residuc

at amino acid position 150, whereas 02CB 12 has an aspartic acid residue. The other substitution
occurs at amino acid position 168 where a lysine residue in the Porcillis vaccine is replaced by an
arginine residue in 02CB12. However, the ORFS5 data from this study do not fully support the
origin of 02CB12. Clearly, further studies are needed to determine the similarity of those viruses.
It is likely that the presence of genetic heterogeneity among PRRSV isolates will continue
to be the major obstacle to effective prevention and control of PRRSV infection. In the near
future, the MLV vaccines will be available in Thailand. The use of homologous MLV vaccine
may lessen the clinicaf signs of the PRRSV-induced diseases, but there are still ambiguous on
heterologous infections (Mengeling et al., 1999; Mengeling et al., 2003). The multi-strain
attenuated PRRSYV vaccines may be needed. The control strategies in the mixed infection of the
two genotypes may be more complicated than the single genotype infection. Until now, the Thai

swine practitioners have implemented several strategies including supportive treatment, culling



12
I  sick piglets and sows, minimized fostering, prolonged gilt acclimatization for at least 60-90 days

2  and other husbandry management and biosecurity systems to control the outbreak.
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2 Table 1: Genotype, geographic origin, year of isolation and accession no. of PRRSV isolates

3  examined in this study

Isolate ID Genotype Origin Year Accession no.
RespPRRS Us USA vaccine NA AF066183
PrimePac PRRS uUs USA Vaccine NA AF066384
MD-011 us Taiwan NA AFI121131
EDRD-1 US Japan 1992 D45852
IAF-EXP91 uUs Quebec, Canada 1995 140898
Lelystad EU The Netherlands 1991 M96262
DKI111-92 EU Denmark 1992 AJ223078
Porcillis EU The Netherlands, vaccine NA AF378819
Pyrsvac EU Spain, vaccine NA AF378820
00CS1 usS Chachoengsao (13)*, Thailand 2000 AY297111
OINP1 us Nakorn Pathom (6), Thailand 2001 AY297112
01UDe6 Us UdornThani (35), Thailand 2001 AY297113
02CB13 Us Chonburi (14), Thailand 2002 AY297114
02KK1 US Khonkhen (28), Thailand 2002 AY297115
02PB1 Us Prachinburi (18), Thailand 2002 AY297116
02SPpP2 uUS Suphanburi (56), Thailand 2002 AY297117
025P3 us Suphanburi (56), Thailand 2002 AY297118
01CBI EU Chonburi (14), Thailand 2001 AY297119
O01RB1 | EU Rachaburi (57), Thailand 2001 AY297120
02BR1 EU Burirum (21), Thailand 2002 AY297121
02CB12 EU Chonburi (14), Thailand 2002 AY297122
02SB2 EU Saraburi (11), Thailand 2002 AY297123
03RB1 EU Rachaburi (57), Thailand 2003 AY297124

4  *See Fig 1 for the province location



Table 2: Prevalence of PRRSV genotypcs in each region

Regions EU uUs Total
Central 61 31 92 (67.15%)
North 15 4 19 (13.87%)
Northeast 10 4 14 (10.22%)
South 3 4 7 (5.11%)
Unidentified 2 3 5(3.65%)

Total 91 46 137
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Table 3B: Pair-wise comparison of nucleotides and amino acid sequences of the ORFS5 gene of

the PRRSV (EU genotype).

PRRSV DKI111i-

Isolates Lelystad Porcilis Pyrsvac 92 01CB101RB1 02BR102SB2 03RB102CB12
Lelystad 98.60° 93.30 92.00 87.50 87.50 93.30 97.80 87.00 98.50
Porcilis 97.9 93.1 89.4 84 84 931 963 836 99.1
Pyrsvac 92.4 9l 90.3 845 845 898 912 856 92.6
DKI11-92 93 896 924 88.7 88.7 872 903 875 91.3
01CB1* 88.8 86.1 88.2 89.8 100 84 862 935 86.5
01RB1 88.7 86.1 88.2 89.7 100 84 86.2 935 86.5
02BR1 923 924 896 87.7 856 856 91.5 855 93.3
02SB2 98.5 96.5 91 915 872 872 908 85.6 96.6
03RB1 883 854 889 893 954 954 867 868 86.2
02CB12 98.5 986 91 91.5 883 882 9I.8 965 878

*>See Table 3A for key



Fig. 1 Map of Thailand. Dark areas represent the provinces, where the selected viruses were tested

in this study. See Tabl¢ [ for the virus origin.
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Fig. 2 Dendrogram based on the nucleotide sequence of the ORFS5 gene of PRRSV (Fig. 2A = US
genotype, Fig. 2B = EU genotype). The phylogenetic tree was generated using Clustal method
with weighted residue weight table, MegAling program (DNASTAR, Madison, WI). Bootstrap
analysis was performed using PAUP version 4.02b with 1,000 bootstrap replications. The values
adjacent to each node represent the percentage of 1,000 bootstrap trees that support the clustering.
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Fig. 3B

Fig. 3 Amino acid sequence alignment of ORFS of PRRSV (Fig. 3A = US genotype, Fig. 3B = EU
genotype). The consensus sequence is shown on the top. The amino acid identities are indicated
by period (.). The hypervariable regions are indicated by asterisk (*).
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Fig. 4 Antigenicity plot (Fig. 4A =US strain and Fig. 4B = EU strain) of selected PRRSV
based on the ORFS trees in Fig. 2. The Jameson-Wolf antigenicity plot was generated using a
corpputfer program, PROTEAN (DNASTAR, Madison, WI). A high score indicates high
antigenicity. A detailed description of the selected sequences is given in Table 1. The residue
at the amino acid position 33 was used at the beginning of the plot in Fig 4B.



