SEQUENCE LISTING

<110> Fraunhofer-Gesellschaft zur Férderung der angewandten
Forschung e.V.

<120> Methods for PRRSV Detection
<130> 144-012P

<1l50> 09 012 930.5
<151> 2009-10-13

<160> 28

<170> PatentIn version 3.3

<210> 1

<211l> 168

<212> PRT

<213> Artificial

<220>

<223> aa 33-201 of the GP5 protein of the the European strain of PRRSV
(Lelystad Virus)

<400> 1

Gly Asn Gly Asn Ser Ser Thr Tyr Gln Tyr Ile Tyr Asn Leu Thr Ile
1 5 10 15

Cys Glu Leu Asn Gly Thr Asp Trp Leu Ser Ser His Phe Gly Trp Ala
20 25 30

Val Glu Thr Phe Val Phe Tyr Pro Val Ala Thr His Ile Leu Ser Leu
35 40 45

Gly Phe Leu Thr Thr Ser His Phe Phe Asp Ala Leu Gly Leu Gly Ala
50 55 60

Val Ser Thr Ala Gly Phe Val Gly Gly Arg Tyr Val Leu Cys Ser Val
65 70 75 80

Tyr Gly Ala Cys Ala Phe Ala Ala Phe Val Cys Phe Val Ile Arg Ala
85 90 95

Ala Lys Asn Cys Met Ala Cys Arg Tyr Ala Arg Thr Arg Phe Thr Asn
100 105 110

Phe Ile Val Asp Asn Arg Gly Arg Val His Arg Trp Lys Ser Pro Ile
115 120 125

Val Val Glu Lys Leu Gly Lys Ala Glu Val Asp Gly Asn Leu Val Thr
130 135 140



Ile Lys His Val val Leu Glu Gly Val Lys Ala Gln Pro Leu Thr Arg
150

145

Thr Ser Ala Glu Gln Trp Glu Ala

165
<210> 2
<211l> 504
<212> DNA
<213> artificial
<220>
<223>

155

cDNA for the expression of aa 33-201 of the GP5S

the European strain of PRRSV (Lelystad Virus)

<400> 2
ggcaacggca

gggaccgact
gttgccactc
ggtctcggcg
tacggcgctt
atggcctgcece
gttcatcgat
aacctcgtca
acttcggcectg
<210> 3
<211> 32
<212> PRT

<213>

<220>
<223>

acagctcgac
ggttgtccag
atatcctctce
ctgtatccac
gtgctttcge
gctatgcccg
ggaagtctcc
ccatcaaaca

agcaatggga

artificial

ataccaatac
ccattttggt
actgggtttt
tgcaggattt
agcgttcgta
tacccggttt
aatagtggta

tgtcgtectce

ggcc

(Lelystad Virus)

<400> 3

atatataact
tgggcagtcg
ctcacaacaa
gttggcgggce
tgttttgtca
accaacttca

gaaaaattgg

gaaggggtta

tgacgatatg
agacctttgt
gccatttttt
ggtatgtact
tcegtgetge
ttgtagacaa
gcaaagccga

aagctcaacc

160

protein of the

cgagctgaat
gttttacccg
tgacgcgctce
ttgcagcgtc
taaaaattgc
ccgggggaga
agtcgacggc

cttgacgagg

Gly Asn Gly Asn Ser Ser Thr Tyr Gln Tyr Ile Tyr Asn Leu Thr Ile

1

5

10

15

Cys Glu Leu Asn Gly Thr Asp Trp Leu Ser Ser His Phe Gly Trp Ala

<210> 4
<211> 96
<212> DNA

20

25

30

60

120

180

240

300

360

420

480

504

aa 33-66 of the GPS protein of the the European strain of PRRSV



<213> artificial

<220>
<223> C¢DNA for the expression of aa 33-66 of the GP5 protein of the the
European strain of PRRSV (Lelystad Virus)

<400> 4

ggcaacggca acagctcgac ataccaatac atatataact tgacgatatg cgagctgaat 60
gggaccgact ggttgtccag ccattttggt tgggca 96
<210> 5

<211> 184

<212> PRT

<213> artificial

<220>

<223> aa 55-238 of the GP3 protein of the the European strain of PRRSV
(Lelystad Virus)

<400> 5

Met Pro Cys Ser Thr Ser Gln Ala Ala Arg Gln Arg Leu Glu Pro Gly
1 5 10 15

Arg Asn Met Trp Cys Lys Ile Gly Tyr Asp Arg Cys Glu Glu Arg Asp
20 25 30

His Asp Glu Leu Leu Met Pro Ile Pro Ser Gly Tyr Asp Asn Leu Lys
35 40 45

Leu Glu Gly Tyr Tyr Ala Trp Leu Ala Phe Leu Ser Phe Ser Tyr Ala
50 55 60

Ala Gln Phe His Pro Glu Leu Phe Gly Ile Gly Asn Val Ser Arg Val
65 70 75 80

Phe Val Asp Lys Arg His Gln Phe Ile Cys Ala Glu His Asp Gly Gln
85 90 95

Asn Ser Thr Val Ser Thr Gly His Asn Ile Ser Ala Leu Tyr Ala Ala
100 105 110

Tyr Tyr His His Gln Ile Asp Gly Gly Asn Trp Phe His Leu Glu Trp
115 120 125

Leu Arg Pro Leu Phe Ser Ser Trp Leu Val Leu Asn Ile Ser Trp Phe
130 135 140

Leu Arg Arg Ser Pro Val Ser Pro Val Ser Arg Arg Ile Tyr Gln Ile
145 150 155 160



Leu Arg Pro Thr Arg Pro Arg Leu Pro Val Ser Trp Ser Phe Arg Thr

165

Ser Ile Val Ser Asp Leu Thr Gly

180
<210> 6
<211> 552
<212> DNA
<213> artificial
<220>
<223>

170

cDNA for the expression of aa 55-238 of the GP3

the European strain of PRRSV (Lelystad Virus)

<400> 6
atgccctgtt

tgcaaaatag
ccgtecgggt
ttttcctacg
ttcgtggaca
tctaccggac
ggcaattggt
atatcatggt
ttgagaccaa
gacctcacgg
<210> 7

<211> 74

<212> PRT

<213>

<220>
<223>

ctaccagtca agcggctcegce caaaggctcg

ggtatgacag
acgacaacct
cggcccaatt
agcgacacca
acaacatctc
tccatttgga
ttttgaggcg
cacgaccgcg

g9

artificial

gtgtgaggag
caaacttgag
ccatccggag
gttcatttgt
cgcattatat
atggctgcgg
ttcgectgta

gctgcecggtt

(Lelystad Virus)

<400> 7

cgtgaccatg
ggttattatg
ttgttcggga
gccgagcatg
gcggcatatt
ccactctttt
agccctgttt

tcatggtcct

agccceggteg
atgagttgtt
cttggctggc
tagggaatgt
atggacagaa
accaccacca
cctecctggcet
ctcgacgcat

tcaggacatc

175

protein of the

taacatgtgg
aatgcccatc
ttttttgtcc
gtcgecgegtce
ttcaaccgta
aatagacggg
ggtgctcaat
ctatcagata

aattgtctcc

Ala Cys Cys Leu Gly Arg Arg Tyr Ile Leu Ala Pro Ala His His Vval

1

5

10

15

Glu Ser Ala Ala Gly Leu His Ser Ile Ser Ala Ser Gly Asn Arg Ala

20

25

30

Tyr Ala Val Arg Lys Pro Gly Leu Thr Ser Val Asn Gly Thr Leu Val

60

120

180

240

300

360

420

480

540

552

aa 100-173 of the M protein of the the European strain of PRRSV



35

40

45

Pro Gly Leu Arg Ser Leu Val Leu Gly Gly Lys Arg Ala Val Lys Arg

50

55

Gly Vval Vval Asn Leu Val Lys Tyr Gly Arg

65 70
<210> 8
<211l> 222
<212> DNA
<213> artificial
<220>
<223> CcDNA for the expression of aa 100-173 of the M protein of the
European strain of PRRSV (Lelystad Virus)
<400> 8
gcatgttgcc ttggccggcecg atacattctg gceccecctgecece atcacgtaga aagtgctgca
ggtctccatt caatctcagc gtctggtaac cgagcatacg ctgtgagaaa gcccggacta
acatcagtga acggcactct agtaccagga cttcggagcc tcgtgctggg cggcaaacga
gctgttaaac gaggagtggt taacctcgtc aagtatggcc gg
<210> 9
<211l> 175
<212> PRT
<213> artificial
<220>
<223> aa 66-200 of the GP5 protein of the the North American PRRSV
strain VR-2332
<400> 9
Ala Val Leu Ala Asn Ala Ser Asn Asp Ser Ser Ser His Leu Gln Leu
1 5 10 15
Ile Tyr Asn Leu Thr Leu Cys Glu Leu Asn Gly Thr Asp Trp Leu Ala
20 25 30
Asn Lys Phe Asp Trp Ala Val Glu Ser Phe Val Ile Phe Pro Val Leu
35 40 45
Thr His Ile Val Ser Tyr Gly Ala Leu Thr Thr Ser His Phe Leu Asp
50 55 60
Thr Val Ala Leu Val Thr val Ser Thr Ala Gly Phe Val His Gly Arg
65 70 75 80

60

the

60

120

180

222



Tyr Val Leu

Cys Phe Val

Cys Thr Arg

115

Arg Trp Arg

130

Glu His

145

Gly

Ala Thr Pro

<210>
<211>
<212>
<213>

10
525
DNA
arti

<220>
<223>

Ser
85

Ser

Ile
100

Axrg
Tyr Thr
Pro

Ser

Leu Ile

Ile

Phe

Asn

Val

Asp

Tyr Ala

Ala Lys

Phe Leu

120

Ile
135

Ile

Leu Lys

150

Ile Thr

165

ficial

Arg

val Ser

Val Cys Ala

90

Asn Met

105

Cys

Leu Asp Thr

Glu Lys Arg

val
155

Arg Val

Glu
170

Ala Gln

Leu Ala

Ser Trp

Lys Gly

125

Gly
140

Lys
Leu

Asp

Trp Gly

¢DNA for the expression of aa 66-200 of the GPS

the North American PRRSV strain VR-2332

<400> 10
gctgtgeteg

acgctatgtg
agttttgtca
catttccttg
tatgtcctaa
aggtttgcaa
ctggacacta
aaagttgagg
gcaaccccta
<210>
<211>

<212>
<213>

11
41
PRT
arti

<220>
<223>
stra

ccaacgccag
agctgaatgg
tctttcccgt
acacagtcgc
gtagcatcta
agaattgcat
agggcagact
tcgaaggtca

taaccagagt

ficial

in VR-2332

caacgacagc
cacagattgg
tttgactcac
tttagtcact
cgcggtctgt
gtcctggcge
ctatcgttgg
tctgatcgac

ttcagcggaa

agctcccatce
ctagctaaca
attgtctecct
gtgtctaccg
gccctggcetg
tacgcgtgta
cggtcgecctg
ctcaaaagag

caatggggtc

tacagctgat
aatttgattg
atggtgcecct
ccgggtttgt
cgttgacttg
ccagatatac
tcatcataga
ttgtgcttga

gtcect

Ala

Arg

110

Arg

Val

Gly

Arg

Leu Thr

95

Tyr Ala

Leu Tyr
Glu

val

Val
160

Ser

Pro
175

protein of the

ttacaacttg
ggcagtggag
cactaccagc
tcacgggcgg
cttcgteatt
caactttctt

gaaaaggggc

tggttecegtg

aa 26-67 of the GP5 protein of the the North American PRRSV

60

120

180

240

300

360

420

480

525



<400>
Ala Val
1

Ile Tyr

Asn Lys

<210>
<211l>
<212>
<213>

<220>
<223>

<400>
gctgtge

acgctat
agt
<210>
<211>
<212>
<213>
<220>
<223>
<400>
Gln Ala

1

Ile Gly

Met Val

Ala Trp
50

Glu Ile
65

11

Leu Ala Asn Ala Ser Asn Asp Ser Ser Ser His Leu Gln Leu
5 10 15

Asn Leu Thr Leu Cys Glu Leu Asn Gly Thr Asp Trp Leu Ala
20 25 30

Phe Asp Trp Ala Val Glu Ser
35 40

12

123

DNA
artificial

cDNA for the expression of aa 26-67 of the GP5 protein of the the
North American PRRSV strain VR-2332

12
tcg ccaacgccag caacgacagc agctcccatc tacagctgat ttacaacttg 60

gtg agctgaatgg cacagattgg ctagctaaca aatttgattg ggcagtggag 120
123

13

141

PRT
artificial

aa 61-201 of the GP3 protein of the the North American PRRSV
strain VR-2332
13

Ala Ala Glu Ile Tyr Glu Pro Gly Arg Ser Leu Trp Cys Arg

Tyr Asp Arg Cys Glu Glu Asp Asp His Asp Glu Leu Gly Phe
20 25 30

Pro Pro Gly Leu Ser Ser Glu Gly His Leu Thr Ser Val Tyr
35 40 45

Leu Ala Phe Leu Ser Phe Ser Tyr Thr Ala Gln Phe His Pro
55 60

Phe Gly Ile Gly Asn Val Ser Arg Val Tyr Val Asp Ile Lys
70 75 80



His Gln Leu

Arg His Asp

vVal Asp Gly

115

Ser Ser
130

Trp

<210>
<211>
<212>
<213>

14
423
DNA
arti

<220>
<223>

Ile Cys

Asn Ile

100

Gly Asn

Leu Val

ficial

Ala Glu

Ser Ala

Trp Phe

Leu Asn

His

Val

His
120

val
135

Asp Gly Gln
90

Phe Gln Thr
105

Leu Glu Trp

Ser Trp Phe

Asn Thr Thr

Gln
110

Tyr Tyr

Leu Arg Pro

125

Leu Arg
140

cDNA for the expression of aa 61-201 of the GP3

the North American PRRSV strain VR-2332

<400> 14
caagcagccyg
cgatgtgagg
gaaggccact
cagttccatc
catcaactca
atttcagccg
ctagaatggc
agg
<210> 15
<211> 78
<212> PRT
<213> arti
<220>
<223>

VR-2
<400> 15

cagagatcta
aggatgatca
tgactagtgt
ccgagatatt
tctgcgecga
tgtttcagac

ttcgtcecctt

ficial

332

cgaacccggt
tgacgagcta
ttacgecctgg
cgggataggg
acatgacggg
ctattaccaa

cttttecteg

aggtctettt
gggtttatgg
ttggegttet
aatgtgagtc
cagaacacca
catcaagtcg

tggttggttt

ggtgcaggat
taccgecctgg
tgtccttcag
gagtttatgt
ccttgecteg
acggcggcaa

taaatgtctc

Leu Pro
95

His Gln

Phe Phe

protein of

agggtatgac
cctcteccage
ctacacggcc
tgacatcaaa
tcatgacaac
ttggtttcac

ttggtttctc

Ser Arg Cys Arg Leu Cys Leu Leu Gly Arg Lys Tyr Ile Leu Ala Pro

1

5

10

15

Ala His His Val Glu Ser Ala Ala Gly Phe His Pro Ile Ala Ala Asn

the

60

120

180

240

300

360

420

423

aa 97-174 of the M protein of the the North American PRRSV strain



20

25

Asp Asn His Ala Phe Val Val Arg Arg Pro Gly

35

40

Gly Thr Leu Val Pro Gly Leu Lys Ser Leu Val

50

55

Ala Val Lys Gln Gly val val Asn Leu Val Lys

65

<210> 16
<211l> 234
<212> DNA

<213> artificial

<220>
<223>

70

75

cDNA for the expression of aa 97-174

North American PRRSV strain VR-2332

<400> 16

tccagatgec gtttgtgett gctaggccge
gaaagtgccg caggctttca tccgattgeg
cgtceccgget ccactacggt caacggcaca

ggtggcagaa aagctgttaa acagggagtg

<210> 17
<211> 128
<212> PRT

<213> artificial

<220>
<223> ORF7

<400> 17

Met Ala Gly
1

Met Gly Asn

Met Ile Lys
35

Lys Lys Pro
50

Arg His His

of the European

Lys

Gly

20

Ser

Glu

Leu

Asn

Gln

Gln

Lys

Thr

Gln

Pro

Arg

Pro

Gln

Ser

Val

Gln

His

55

Thr

aagtacattc
gcaaatgata
ttggtgcccg

gtaaaccttg

strain of PRRSV

Gln Lys

Asn Gln
25

Gln Pro
40

Phe Pro

Glu Arg

Lys

10

Leu

Arg

Leu

Ser

Lys

Cys

Gly

Ala

Leu

30

Ser Thr Thr Val Asn

45

Leu Gly Gly Arg Lys

60

Tyr Ala Lys

of the M protein of the

tggcccectge

accacgcatt

ggttaaaaag

tcaaatatgc

ccaccacgtt
tgtcgtecgg
cctegtgttg

caaa

(Lelystad Virus)

Lys

Gln

Gly

Ala

60

Cys

Ser

Leu

Gln

45

Glu

Leu

Thr

Leu

30

Ala

Asp

Gln

Ala Pro

15

Gly Ala

Lys Lys

Asp Ile

Ser Ile

the

60

120

180

234



65

Gln Thr Ala

Gly Lys Val

val Arg Leu

70

10

75

80

Phe Asn Gln Gly Ala Gly Thr Ala Ser Leu Ser Ser Ser

85

90

95

Ser Phe Gln Val Glu Phe Met Leu Pro Val Ala His Thr

100

105

110

Ile Arg Val Thr Ser Thr Ser Ala Ser Gln Gly Ala Ser

ficial

120

(Lelystad Virus)

115
<210> 18
<211> 388
<212> DNA
<213> arti
<220>
<223>
<400> 18
atggccggta
cagccagtca
cctaggggag
gaagatgaca
cagacggctt
tttcaggttg
acatccgcca
<210> 19
<211l> 269
<212> PRT
<213> arti
<220>
<223>
<400> 19

aaaaccagag
atcaactgtg
gacaggccaa
tccggcacca
tcaatcaagg
agtttatgct

gtcagggtgc

ficial

ccagaagaaa
ccagttgcetg
aaagaaaaag
cctcacccag
cgcaggaact
gccggttget

aagttaat

aagaaaagta
ggtgcaatga
cctgagaagc
actgaacgct
gcgtegettt

catacagtgc

NSp7 of the European strain of PRRSV

Ser Leu Thr Ala Ala Leu Ala Cys Lys Leu Ser

1

5

10

Phe Leu Ser Ser Leu Thr Asn Phe Lys Cys Phe

20

25

Met Lys Asn Ala Ala Gly Gln Tyr Ile Glu Ala

35

40

125

cDNA for the expression of ORF7 of the European

cagctccgat
taaagtccca
cacattttcc
ccctectgcett
catccagcgg

gcctgatteg

strain of PRRSV

ggggaatggc
gcgccagcaa
cctggctget
gcaatcgatc
gaaggtcagt

cgtgacttct

(Lelystad Virus)

Gln Ala Asp Leu Asp

15

Val Ser Ala Ser Asn

30

Ala Tyr Ala Lys Ala

45

60

120

180

240

300

360

388



Leu

val

65

Asp

Ile

Glu

Ser

Thr

145

Leu

Asn

Asp

Gln

Thr

225

Thr

Lys

Axg

50

Leu

Ile

Leu

Thr

Asn

130

Pro

Lys

Ile

Thr

Asp

210

Thr

val

Glu

<210>
<211>
<212>
<213>

Gln

Ser

Gly

Asp

Arg

115

Thr

Leu

val

Asn

Phe

195

Arg

Pro

Val

val

20
807
DNA

Glu

Lys

Asp

Ile

100

Ser

Pro

Phe

Glu

Gly

180

Tyx

Ser

Gln

Ile

Leu
260

Leu

Leu

val

85

Asn

Leu

val

Glu

Arg

165

Lys

Thr

Ala

Gln

Gly

245

vVal

artificial

Ala

Glu

70

Ile

Val

Gly

Asp

Asn

150

Met

val

Asp

Asp

Gly

230

Gly

Pro

Ser

55

Ala

vVal

Gly

Gly

Ala

135

Gly

Lys

Tyr

Asp

Tyr

215

Phe

Ile

Lys

Leu

Phe

Leu

Thr

Ser

120

Leu

Pro

Lys

Cys

Ser

200

Arg

Asp

Thr

Pro

val

Ala

Leu

Glu

105

Lys

Thr

Arg

His

Lys

185

Arg

Asp

Pro

Tyr

Asp
265

Gln

Glu

Gly

90

Arg

Phe

Gly

His

Cys

170

Ile

Tyr

Arg

Lys

Asn

250

Asn

11

Ile Asp
60

Thr Ala
75

Gln His

Lys Thr

Ser Val

Ile Pro
140

Arg Ser
155

Val Ser

Trp Asp

Thr Gln

Asp Tyr
220

Ser Glu
235

Arg Tyr

Cys Leu

Lys

Thr

Pro

val

Cys

125

Leu

Glu

Leu

Lys

Asp

205

Glu

Thr

Leu

Glu

Met

Pro

His

Ser

110

Thr

Gln

Glu

Gly

Ser

190

His

Gly

Pro

Ile

Lys

Ser

Gly

95

val

vVal

Thr

Asp

Phe

175

Thr

Ala

val

val

Lys
255

Gly

Leu

80

Ser

Gln

val

Pro

Asp

160

His

Gly

Phe

Gln

Gly

240

Gly



<220>
<223>

(Lelystad Virus)

<400> 20
tccctaacgg

ttaacgaact
attgaagcag
aaaatgaaag
gacataggtg
aatgtgggga
aaattcagtg
ctccagacac
cttaaagtcg
aaagtttact
cggtacaccc
gagggtgtgc
actgttgtga
gtccccaagce
<210>
<211>

<212>
<213>

21
70
PRT
arti

<220>

<223> E pr

<400> 21
Met Gly Ser
1

Thr Glu Phe

Leu Phe Gly
35

Val val Cys
50

ctgctttagce
tcaagtgctt
cgtatgccaa
gagttttgtc
acgtgattgt
ctgaaaggaa
tttgtactgt
caacccctcet
agaggatgaa
gcaaaatttg
aagaccatgc
aaaccacccc
tcggcggtat

ctgacaactg

ficial

otein of

Leu

Leu Val

20

Phe Thr

Ser Ala

the

Ser

Ser

val

Leu

ttgcaagttg
tgtatctgct
ggccctgege
caagctcgag
tctgecttggg
aactgtgtcc
cgtgtccaac
ttttgagaat
gaaacactgt
ggacaagtct
ttttcaggac
ccaacaggga
tacgtataac

ccttgaa

European

Lys Ile

val Vval

Ala Gly

40

Leu
55

Arg

12

tcacaggctg
tcaaacatga
caagagttgg
gcctttgetg
caacatcctc
gtgcaagaga
acacccgtgg
ggtccgcgtce
gtatccctceg
accggtgaca
aggtcagccg
tttgatccaa

aggtatctga

strain

Gln
10

Ser Leu

Asp Ile Vval

25

Leu Leu

Trp

Ser Arg Ser

cDNA for the expression of NSp7 of the European

accttgattt
aaaatgctgc
cctctctagt
aaacagccac
acggatccat
ccecggagcect
acgccttgac
atcgcagcga
gcttccacaa
ccttttacac
actacagaga
agtctgaaac

tcaaaggtaa

Phe val Asp

Leu
30

Ile Phe

Val Phe

45

Leu

Ala
60

Ile His

strain of PRRSV

tttgtccagce
cggccagtac
tcagattgac
cccgteectt
cctecgatatt
aggcggctcc
cggcatccceca
ggaagacgat
catcaatggc
ggatgattcc
cagggactat
ccectgttggce

ggaggttctg

of PRRSV (Lelystad Virus)

Ala Phe

15

Ala Ile

Leu Arg

Ser Pro

60

120

180

240

300

360

420

480

540

600

660

720

780

807



Glu Leu Ser Lys Val Leu

65

<210> 22
<211l> 210
<212> DNA
«213> arti
<220>

<223>

<400> 22
atggggtcac
gttagtgtgg
tggttactgg
attcactctc
<210> 23
<211l> 123
<212> PRT
<213> arti
<220>

<223>

<400> 23

Met Pro Asn
1

Gln Pro val

Gln Gln

35

Asn

Pro Glu

50

Asn

His His Phe

65

Thr Ala Phe

Arg Ile Ser

70

ficial

tgtggagtaa
ttgatattgt
tctteecttet

ccgagctatc

ficial

Asn Asn Gl

Asn Gln

20

Ser Arg Gl

Lys Pro Hi

Thr Pro

70

Gln
85

Asn Gl

Tyr Thr

100

Leu

Ser

val

13

cDNA for the expression of the E protein of the
of PRRSV (Lelystad Virus)

aatcagccag ctgttegtgg acgccttcac

tattttcctt gccatactgt ttgggttcac

cagagtggtt tgctcecgcge ttctccgtte

gaaggtccta

y Lys

Cys

y Lys

s Phe

55

Glu

y Ala

Glu

Gln

Gln

Gly

40

Pro

Axrg

Gly

Phe

Gln

Met

25

Pro

Leu

Gln

Thr

Ser
105

ORF7 of the North American PRRSV

Lys

10

Leu

Gly

Ala

Leu

Cys

90

Leu

strain VR-2332

Arg

Gly

Lys

Thr

Cys

75

Thr

Pro

Lys

Lys

Lys

Glu

60

Leu

Leu

Thr

Lys

Ile

Asn

45

Asp

Ser

Ser

His

Gly

Ile

30

Lys

Asp

Ser

Asp

His
110

European strain

tgagttcctt
cgtcgcagga

gcgctetgec

Asp Gly

15

Ala Gln

Lys Lys
val

Arg

Gln
80

Ile

Ser
95

Gly

Thr val

60

120

180

210



14

Arg Leu Ile Arg Val Thr Ala Ser Pro Ser Ala

115
<210> 24
<211> 372
<212> DNA
<213> arti
<220>
<223>

stra
<400> 24
atgccaaata
cagctgtgcece
ccgggaaaga
gatgatgtca
accgccttta
actgtggagt
ccctcageat
<210> 25
<211> 259
<212> PRT
<213> arti
<220>
<223> NSp7
<400> 25

Ser Leu Thr
1

Phe Leu Met

Met Asn

35

Arg

Leu Arg Val

50

Thr
65

Leu Ala

Ser Pro Gly

ficial

in VR-2332

acaacggcaa
agatgctggg
aaaataagaa
gacatcactt
atcaaggcgc

ttagtttgce

ga

ficial

of the North American PRRSV

Gly Ala

Lys
20

Trp

Ala Ala

Glu Leu
Leu

Lys

Ile
85

Asp

Leu

Thr

Gly

Ala

Glu

70

vVal

120

gcagcagaat
taagatcatc
gaaaaacccg
tacccctagt
tgggacttgc

tacgcatcat

Ala Met

Asp Phe

Gln Phe

40

Gln
55

Leu

Ala

Phe

vVal Ala

agaaagaagg
gctcagcaaa
gagaagcccc
gagcggcaat
accctgtcag

actgtgcgec

Leu
10

Arg Asn

Lys Cys Phe

25

Ile Glu Ala

Val Gln Val

Thr
75

Ala Asp

Leu Gly His

90

gggatggcca

accagtccag
attttectct
tgtgtctgtc
attcagggag

tgattcgegt

strain VR-2332

Asp Glu Asp

Ala
30

vVal Ser

Ala Tyr Ala

45

Asp val

60

Lys

val Ala Pro

Thr Pro Vval

cDNA for the expression of ORF7 of the North American PRRSV

gccagtcaat
aggcaaggga
agcgactgaa
gtcaatccag
gataagttac

cacagcatca

Leu
15

Asp

Ser Asn

Lys Ala

Arg Gly

Gln Leu

80

Gly Ser

95

60

120

180

240

300

360

372
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Ile Phe Asp Leu Lys Val Gly Ser Thr Lys His Thr Leu Gln Ala Ile
100 105 110

Glu Thr Arg Val Leu Ala Gly Ser Lys Met Thr Val Ala Arg Val Val
115 120 125

Asp Pro Thr Pro Thr Pro Pro Pro Ala Pro Val Pro Ile Pro Leu Pro
130 135 140

Pro Lys Val Leu Glu Asn Gly Pro Asn Ala Trp Gly Asp Glu Asp Arg
145 150 155 160

Leu Asn Lys Lys Lys Arg Arg Arg Met Glu Ala Leu Gly Ile Tyr Val
165 170 175

Met Gly Gly Lys Lys Tyr Gln Lys Phe Trp Asp Lys Asn Ser Gly Asp
180 185 190

Val Phe Tyr Glu Glu Val His Asn Asn Thr Asp Glu Trp Glu Cys Leu
195 200 205

Arg Val Gly Asp Pro Ala Asp Phe Asp Pro Glu Lys Gly Thr Leu Cys
210 215 220

Gly His Val Thr Ile Glu Asn Lys Ala Tyr His Val Tyr Thr Ser Pro
225 230 235 240

Ser Gly Lys Lys Phe Leu Val Pro Val Asn Pro Glu Asn Gly Arg Val
245 250 255

Gln Trp Glu

<210> 26

<21l1l> 777

<212> DNA

<213> artificial

<220>
<223> CcDNA for the expression of NSp7 of the North American PRRSV
strain VR-2332

<400> 26
tctctgactg gtgccctege tatgagactc aatgacgagg acttggattt ccttatgaaa 60
tggactgatt ttaagtgctt tgtttctgcg tccaacatga ggaatgcagce gggtcaattt 120

atcgaggctg cctatgctaa agcacttaga gtagaactgg cccagttggt gcaggttgat 180



aaagttcgag
tcgcccggtyg
aaggttggta
aaaatgaccg
atccccctcce
ttgaataaga
aagtaccaga
aacacagatg
ggaactctgt

tctggtaaga

<210> 27

gtactttggc
acattgttgt
gcaccaagca
tggcgcgegt
caccgaaagt
agaagaggcg
aattttggga
agtgggagtg
gtggacatgt

agttcttggt

caaacttgaa
cgctctegge
taccctccaa
cgtcgacccg
tctggagaat
caggatggaa
caagaattcc
tctcagagtt
caccattgaa

ccccgtcaac

<211>
<212>
<213>

6690
DNA
artificial

<220>
<223>

<400> 27
ccgacaccat

gtcaattcag
gtgtctctta
cgcgggaaaa
aacaactggc
acgcgccgtce
tggtggtgtc
ttctcgegea
ttgctgtgga
cacccatcaa
tggtcgcatt
cgcgtctgeg
cggaacggga
atgagggcat

tgcgegccat

cgaatggtgc
ggtggtgaat
tcagaccgtt
agtggaagcg
gggcaaacag
gcaaattgtc
gatggtagaa
acgcgtcagt
agctgectge
cagtattatt
gggtcaccag
tctggctggce
aggcgactgg
cgttcccact

taccgagtcc

Vector pMal Tag2

aaaacctttc
gtgaaaccag
tccegegtgg
gcgatggcgg
tcgttgctga
gcggcgatta
cgaagcggcg
gggctgatca
actaatgttc
ttctcccatg
caaatcgcgce
tggcataaat
agtgccatgt
gcgatgctgg

gggctgcgeg

16

gcttttgctg
cacacgcctg
gccattgaga
acccccacgce
ggccccaacyg
gccectcggea
ggtgatgtgt
ggcgaccctg
aacaaggctt

ccagagaatg

gcggtatgge
taacgttata
tgaaccaggc
agctgaatta
ttggcgttge
aatctcgcgce
tcgaagcctg
ttaactatcc
cggcgttatt
aagacggtac
tgttagcggg
atctcactcg
ccggttttca

ttgccaacga

ttggtgcgga

ataccgtggc
ttggcagtat
ccagagtcct
ccccacccgce
cttgggggga
tctatgttat
tttatgagga
ccgactttga
accatgttta

gaagagttca

atgatagcgc
cgatgtcgceca
cagccacgtt
cattcccaac
cacctccagt
cgatcaactg
taaagcggcg
gctggatgac
tcttgatgtc
gcgactgggc
cccattaagt
caatcaaatt
acaaaccatg
tcagatggcg

tatctcggta

acctcaactc
cttcgaccta
tgctgggtcce
acccgtgcecce
tgaggaccgt
gggcgggaaa
ggtccataat
ccctgagaag
cacctcccca

atgggaa

ccggaagaga
gagtatgccg
tctgcgaaaa
cgcgtggcac
ctggccectge
ggtgccagcg
gtgcacaatc
caggatgcca
tctgaccaga
gtggagcatc
tctgtectcegg
cagccgatag
caaatgctga
ctgggcgcaa

gtgggatacg

240

300

360

420

480

540

600

660

720

777

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



acgataccga
gcctgetggyg
agggcaatca
cgcaaaccgce
cccgactgga
gcacaattct
tcaggcagcc
tgtcgctcaa
ctggcaaata
attgtgagcg
gcacttcacc
attaacggcg
accggaatta
gcggcaactg
gctcaatctg
ccgtttacct
gaagcgttat
gagatcccgg
ctgcaagaac
tatgaaaacg
ggtctgacct
tccatcgcag
gcatggtcca
aagggtcaac
ccgaacaaag
gaagcggtta
ttggcgaaag
ccgaacatecce
gccagcggtce
aacaacaaca

ggatcctcta

agacagctca
gcaaaccagc
gctgttgcce
ctctcececge
aagcgggcag
catgtttgac
atcggaagct
ggcgcactcc
ttctgaaatg
gataacaatt
aacaaggacc
ataaaggcta
aagtcaccgt
gcgatggccce
gcctgttgge
gggatgccgt
cgctgattta
cgctggataa
cgtacttcac
gcaagtacga
tcctggttga
aagctgcctt
acatcgacac
catccaaacc
agctggcaaa
ataaagacaa
atccacgtat
cgcagatgtc
gtcagactgt
acaataacaa

gagtcgacct

tgttatatcc
gtggaccgct
gtctcactgg
gcgttggecg
tgagcgcaac
agcttatcat
gtggtatggc
cgttctggat
agctgttgac
tcacacagga
atagcatatg
taacggtctc
tgagcatccg
tgacattatc
tgaaatcacc
acgttacaac
taacaaagat
agaactgaaa
ctggccgcetg
cattaaagac
cctgattaaa
taataaaggc
cagcaaagtg
gttcgttggce
agagttcctc
accgctgggt
tgccgccact
cgctttctgg
cgatgaagcc
taacaacaac

gcagctcgag

17

cgccgttaac
tgctgcaact
tgaaaagaaa
attcattaat
gcaattaatg
cgactgcacg
tgtgcaggtc
aatgtttttt
aattaatcat
aacagccagt
aaaatcgaag
gctgaagtcg
gataaactgg
ttctgggcac
ccggacaaag
ggcaagctga
ctgctgccga
gcgaaaggta
attgctgctg
gtgggcgtgg
aacaaacaca
gaaacagcga
aattatggtg
gtgctgagcg
gaaaactatc
gccgtagege
atggaaaacg
tatgccgtgce
ctgaaagacg
ctcgggatcg

catcaccatc

caccatcaaa
ctctcagggc
aaccaccctg
gcagctggca
tgagttagct
gtgcaccaat
gtaaatcact
gcgccgacat
cggctcgtat
ccgtttaggt
aaggtaaact
gtaagaaatt
aagagaaatt
acgaccgctt
cgttccagga
ttgcttaccc
acccgccaaa
agagcgcgct
acgggggtta
ataacgctgg
tgaatgcaga
tgaccatcaa
taacggtact
caggtattaa
tgctgactga
tgaagtctta
cccagaaagg
gtactgcggt
cgcagactaa

agggaaggat

accatcacca

caggattttc
caggcggtga
gcgcccaata
cgacaggttt
cactcattag
gcttctggcg
gcataattcg
cataacggtt
aatgtgtgga
gttttcacga
ggtaatctgg
cgagaaagat
cccacaggtt
tggtggctac
caagctgtat
gatcgctgtt
aacctgggaa
gatgttcaac
tgcgttcaag
cgcgaaagcg
caccgattac
cggccecgtgg
gccgaccttce
cgccgccagt
tgaaggtctg
cgaggaagag
tgaaatcatg
gatcaacgcc
ttcgagctcg
ttcagaattc

tcaccattga

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760



ctgcaggcaa
gttacccaac
gaggcccgca
ggctgttttg
agcggtctga
atgccgaact
agagtaggga
tcgttttatc
ggatttgaac
tgccaggcat
aactcttttt
ccctgataaa
gtcgccctta
ctggtgaaag
gatctcaaca
agcactttta
caactcggtc
gaaaagcatc
agtgataaca
gcttttttge
aatgaagcca
ttgcgcaaac
tggatggagg
tttattgctg
gggccagatg
atggatgaac
ctgtcagacc
aaagccccaa
tgttaaaatt

tcggcaaaat

gcttggcact
ttaatcgcct
ccgatcgcecce
gcggatgaga
taaaacagaa
cagaagtgaa
actgccaggc
tgttgtttgt
gttgcgaagc
caaattaagc
gtttattttt
tgcttcaata
ttcecettttt
taaaagatgc
gcggtaagat
aagttctgct
gccgcataca
ttacggatgg
ctgcggccaa
acaacatggg
taccaaacga
tattaactgg
cggataaagt
ataaatctgg
gtaagccctc
gaaatagaca
aagtttactc
aaacaggaag
cgcgttaaat

cccttataaa

ggccgtecgtt
tgcagcacat
ttcccaacag
taagattttc
tttgcctggce
acgccgtagc
atcaaataaa
cggtgaacgc
aacggcccgg
agaaggccat
ctaaatacat
atattgaaaa
tgcggcattt
tgaagatcag
ccttgagagt
atgtggcgceg
ctattctcag
catgacagta
cttacttctg
ggatcatgta
cgagcgtgac
cgaactactt
tgcaggacca
agccggtgag
ccgtatcgta
gatcgctgag
atatatactt
attgtataag
ttttgttaaa

tcaaaagaat

18

ttacaacgtc
cccecttteg
ttgcgcagcec
agcctgatac
ggcagtagcg
gccgatggta
acgaaaggct
tctcctgagt
agggtggcgg
cctgacggat
tcaaatatgt
aggaagagta
tgccttectg
ttgggtgcac
tttcgcececg
gtattatccc
aatgacttgg
agagaattat
acaacgatcg
actcgccttg
accacgatgc
actctagctt
cttctgecget
cgtgggtctc
gttatctaca
ataggtgcct
tagattgatt
caaatattta
tcagctcatt

agaccgagat

gtgactggga
ccagctggcg
tgaatggcga
agattaaatc
cggtggtccc
gtgtggggtc
cagtcgaaag
aggacaaatc
gcaggacgcc
ggcctttttg
atccgctcat
tgagtattca
tttttgctca
gagtgggtta
aagaacgttc
gtgttgacgc
ttgagtactc
gcagtgctgc
gaggaccgaa
atcgttggga
ctgtagcaat
cccggcaaca
cggcccttece
gcggtatcat
cgacggggag
cactgattaa
taccccggtt
aattgtaaac

ttttaaccaa

agggttgagt

aaaccctggce
taatagcgaa
atggcagctt
agaacgcaga
acctgacccc
tcceccatgeg
actgggcctt
cgccgggagce
cgccataaac
cgtttctaca
gagacaataa
acatttccgt
cccagaaacg
catcgaactg
tccaatgatg
cgggcaagag
accagtcaca
cataaccatg
ggagctaacc
accggagctg
ggcaacaacyg
attaatagac
ggctggctgg
tgcagcactg
tcaggcaact
gcattggtaa
gataatcaga
gttaatattt
taggccgaaa

gttgttccag

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560



tttggaacaa
tctatcaggg
ggtgccgtaa
gaaagccggc
cgctggcaag
cgctacaggg
atcccttaac
tcttcttgag
ctaccagcgg
ggcttcagca
cacttcaaga
gctgctgcca
gataaggcgc
acgacctaca
gaagggagaa
agggagcttce
tgacttgagc
agcaacgcgg
cctgecgttat
gctcgceccgcea
ctgatgcggt
ctctcagtac
acgtgactgg
ggcttgtctg
gtgtcagagg
agcgtggtcg
tttctccaga
ttcctgtttg
ataccgatga
ttactggaac

atcactcagg

gagtccacta
cgatggccca
agcactaaat
gaacgtggcg
tgtagcggtc
cgcgtaaaag
gtgagttttc
atcctttttt
tggtttgttt
gagcgcagat
actctgtagc
gtggcgataa
agcggtceggg
ccgaactgag
aggcggacag
cagggggaaa
gtcgattttt
cctttttacg
cccctgatte
gccgaacgac
attttctcct
aatctgctct
gtcatggctg
ctceceggeat
ttttcaccgt
tgcagcgatt
agcgttaatg
gtcacttgat
aacgagagag
gttgtgaggg

gtcaatgcca

ttaaagaacg
ctacgtgaac
cggaacccta
agaaaggaag
acgctgcgcg
gatctaggtg
gttccactga
tctgcgegta
gccggatcaa
accaaatact
accgcctaca
gtcgtgtcectt
ctgaacgggg
atacctacag
gtatccggta
cgcctggtat
gtgatgctcg
gttcctggec
tgtggataac
cgagcgcagc
tacgcatctg
gatgccgcat
cgccccgaca
ccgcttacag
catcaccgaa
cacagatgtc
tctggcttct
gcctcegtgt
gatgctcacg
taaacaactg

gcgcttegtt

19

tggactccaa
catcacccaa
aagggagccc
ggaagaaagc
taaccaccac
aagatccttt
gcgtcagacc
atctgctgct
gagctaccaa
gtccttctag
tacctcgcte
accgggttgg
ggttcgtgca
cgtgagctat
agcggcaggyg
ctttatagtc
tcaggggggc
ttttgctggce
cgtattaccg
gagtcagtga
tgcggtattt
agttaagcca
cccgccaaca
acaagctgtg
acgcgcgagg
tgcctgttca
gataaagcgg
aagggggaat
atacgggtta
gcggtatgga

aatacagatg

cgtcaaaggg
atcaagtttt
ccgatttaga
gaaaggagcg
acccgeccgceg
ttgataatct
ccgtagaaaa
tgcaaacaaa
ctctttttce
tgtagccgta
tgctaatcct
actcaagacg
cacagcccag
gagaaagcgc
tcggaacagg
ctgtcgggtt
ggagcctatg
cttttgctca
cctttgagtyg
gcgaggaagc
cacaccgcat
gtatacactc
cccgctgacg
accgtcteccg
cagctgcggt
tccgegtceca
gccatgttaa
ttctgttcat
ctgatgatga
tgcggcggga

taggtgttcc

cgaaaaaccg
ttggggtcga
gcttgacggg
ggcgctaggg
cttaatgcgc
catgaccaaa
gatcaaagga
aaaaccaccyg
gaaggtaact
gttaggccac
gttaccagtg
atagttaccg
cttggagcga
cacgcttccce
agagcgcacg
tcgccacctc
gaaaaacgcc
catgttcttt
agctgatacc
ggaagagcgc
atatggtgca
cgctatcgct
cgccctgacg
ggagctgcat
aaagctcatc
gctcgttgag
gggcggttet

gggggtaatg

acatgcccgg
ccagagaaaa

acagggtagc

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420



cagcagcatc
tccagacttt
gttttgcagc
gtaaggcaac
cgtggccagg
<210>
<211>

<212>
<213>

28
462
PRT
arti

<220>
<223>

ctgcgatgca
acgaaacacg
agcagtcgct
ccecgccagcece

acccaacgct

ficial

gatccggaac
gaaaccgaag
tcacgttcgce
tagccgggtc

gcccgaaatt

accession AAB86559)

<400> 28
Met Lys Ile
1

Gly Tyr Asn

Gly Ile Lys

Gln
50

Pro val

His
65

Asp Arg

Thr Pro Asp

Ala Vval Arg

Ala Ser

115

Leu

Thr Glu

Trp
130

Lys Ser Ala

Glu Glu

Gly Leu

20

Val Thr

Ala Ala
Phe

Gly

Ala
85

Lys

Tyr Asn

100

Leu Ile

Glu

Ile

Leu Met

Gly

Ala

Val

Thr

Gly

70

Phe

Gly

Tyr

Pro

Phe

Lys Leu

Glu

Val

His
40

Glu

Gly
55

Asp

Tyr Ala

Gln Asp

Lys Leu

Asn Lys

120

Ala
135

Leu

Asn Leu

20

ataatggtgc agggcgctga
accattcatg ttgttgctca
tcgcgtatcg gtgattcatt

ctcaacgaca ggagcacgat

(E.

Ile
10

val Trp Ile Asn Gly

Gly Phe Glu

25

Lys Lys Lys

Glu Glu

45

Pro Asp Lys Leu

Ile
60

Gly Pro Asp Ile Phe

Gln Ser Gly Leu Leu Ala

75

Leu Phe Thr

90

Lys Tyr Pro

Ile
105

Ala Ile Ala

110

Tyr Pro

Leu Leu Asn Pro

125

Asp Pro

Glu Leu Ala

140

Asp Lys Lys

Gln Glu Pro Tyr Phe Thr

cttccgegtt
ggtcgcagac
ctgctaacca

catgcgcacc

coli;

Asp
15

Lys
Asp Thr
Lys Phe
Ala

Trp

Ile
80

Glu

Trp Asp

95

val Glu

Pro Lys
Gly

Lys

Trp Pro

GenBank

6480

6540

6600

6660

6690

aa sequence of maltose binding protein-lacZ alpha peptide fusion
protein precursor [Shuttle vector pMAL-pIII]



145

Leu

Tyr

Leu

Thr

Met

225

val

Lys

Asn

Glu

Leu

305

Thr

Met

Ser

Ser

Glu
385

Ile

Asp

Thr

Asp

210

Thr

Asn

Pro

Lys

Gly

290

Lys

Met

Ser

Gly

Ser

370

Gly

Ala

Ile

Phe

195

Tyr

Ile

Tyr

Phe

Glu

275

Leu

Ser

Glu

Ala

Arg

355

Ser

Arg

Ala

Lys

180

Leu

Ser

Asn

Gly

Val

260

Leu

Glu

Tyr

Asn

Phe

340

Gln

Asn

Ile

Asp

165

Asp

val

Ile

Gly

val

245

Gly

Ala

Ala

Glu

Ala
325

Trp

Thr

Asn

Ser

150

Gly

Val

Asp

Ala

Pro

230

Thr

val

Lys

val

Glu

310

Gln

Tyr

vVal

Asn

Glu
390

Gly

Gly

Leu

Glu
215

Trp

Val

Leu

Glu

Asn

295

Glu

Lys

Ala

Asp

Asn

375

Phe

Tyr

vVal

Ile

200

Ala

Ala

Leu

Ser

Phe

280

Lys

Leu

Gly

vVal

Glu

360

Asn

Gly

Ala

Asp

185

Lys

Ala

Trp

Pro

Ala

265

Leu

Asp

Ala

Glu

Arg

345

Ala

Asn

Ser

Phe

170

Asn

Asn

Phe

Ser

Thr

250

Gly

Glu

Lys

Lys

Ile

330

Thr

Leu

Asn

Ser

21

155

Lys

Ala

Lys

Asn

Asn

235

Phe

Ile

Asn

Pro

Asp

315

Met

Ala

Lys

Asn

Arg
395

Tyr

Gly

His

Lys

220

Ile

Lys

Asn

Tyr

Leu

300

Pro

Pro

Val

Asp

Asn

380

Val

Glu

Ala

Met

205

Gly

Asp

Gly

Ala

Leu

285

Gly

Arg

Asn

Ile

Ala

365

Asn

Asp

Asn

Lys

190

Asn

Glu

Thr

Gln

Ala

270

Leu

Ala

Ile

Ile

Asn

350

Gln

Leu

Leu

Gly

175

Ala

Ala

Thr

Ser

Pro

255

Ser

Thr

val

Ala

Pro

335

Ala

Thr

Gly

Gln

160

Lys

Gly

Asp

Ala

Lys

240

Ser

Pro

Asp

Ala

Ala

320

Gln

Ala

Asn

Ile

Ala
400



Ser Leu Ala Leu

Gly Val Thr Gln
420

Trp Arg Asn Ser
435

Arg Ser Leu Asn
450

Ala

405

Leu

Glu

Gly

vVal Val Leu Gln

Asn Arg Leu Ala
425

Glu Ala Arg Thr
440

Glu Trp Gln Leu
455

22

Arg Arg Asp
410

Ala His Pro

Asp Arg Pro

Gly Cys Phe
460

Trp

Pro

Ser
445

Gly

Glu Asn
415

Phe Ala
430

Gln Gln

Gly

Pro

Ser

Leu



