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<120>
<130>
<160> 34
<170>
<210> 1
<211>

<212>
<213>

DNA
<400> 1

tttgtgtacc
cgacaagtac
ggacctcccg
tctgggatgt
caagtctatt
acggacctcg
cccattggta
tttcctttag
gctgatgtat
tacgagcgtg
gcgaactcca
tccectttge
agcatataca
cgcatgatgt
ctagaacacc
gccgattggg
tgcggctacc
ttgagccagt
caaaccaagt
cgtgctgtgg
tggatcaggc
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14843

ttggaggcgt
ccttctctct
agtatttccg
tctcccggtg
gcacacggtg
gtgcagttgg
tcceccaggt
cgcgcatgac
tgtaccgtga
gttgcaattg
tgcacgtgtc
ctcaacgggc
ggtgggaaaa
ggactccgga
aggtcaaggt
agctcactga
ttgttcggga
cagccgaagt
ggggtgtgcc
tcgaccctga

acttgaccct

Mike
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gggtacagcc
cggggcgage
gagagcacct
catgtgcacc
tctcagtgca
cttgtttcac
ggaatgttct
ctccggcaat
cggttgctta
gtatccgatt
cgaccaaccg
ttgtcggcag
atttgtaatt
atccgatgac
ccttgttcgg
gtcccctgat
cccggetgta
gctcagtcgce
tggcaagtac
tggtcccatt

gaatgatgat

eolf-seql
SEQUENCE LISTING

ctgccccacc
gcgccgectg
gctttacggg
ccggctgcecc
cggtctcttc
aagcctaaag
ccatctgggt
cacaacttcc
acccctagac
acggggcctg
ttccectggtg
ccgttctgtc
tttatggatt
tccacggcett
agctttcccg
aacggttttt
tccgaaggca
gaggcgcatc
atccagcgca
cacgttgaag
gtcaccccgg
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Porcine Reproductive Respiratory Syndrome Virus

ctttggtccc
ctgctccctt
atctccgccc
gggtattttg
tctctccaga
acaagctcca
gttgctggct
ttcaacgact
acctccgtga
tgcctgggat
ccactcatgt
cgttcgaaga
cctcctccga
tggaagttct
cccatcacct
ccttcagcac
agtgttggct
tggctaccge
gacttcaagt
cattgtcttg

gattcgttcg

tgttctagcc
gcggegggaa
tttaaccatg
gaacgccgge
acttcaggac
ttggaaagtt
gtcaaccatt
cgtgaaggtt
actccaagtt
ggctgtgtac
gttaacaaat
ggcccattct
cggtcgatct
gccgeccgag
tgtcgacctt
gtcacatcct
ttcctgettt
ctatggttac
tcacggtctc
cccccagtct

cctaatgtct

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



cttcgcattg
aagtggtatg
gactcggctt
tccccacctg
attaataatg
tctgatggtg
aaccgcgcct
gaggtgaggc
tctgaaggct
gccctggegt
cttgccaatc
ccggagcagt
tgcggatcca
agctccaaac
tccgtgactc
tgggaagagc
tctaaggaaa
gtccttaccg
ccactggatt
ccggacaatt
gcgaggcctg
tttctggatt
tggcctgtaa
tttgtgaagc
tccgaagcca
atcgatttga
ttcaggcgcc
gttcatgcaa
agtcgtgcga
aaaacttggc
ctccctgaca
agtgccggcc
acaaaaccgg

ggagatgcca

tgccgaacac
gtgccgecegg
ccaccctcaa
cggacgggtc
acttcacgtc
accttgctca
gccctaacgce
ctggaatggc
gtgtcgegtc
ctgcttatag
cacctcccca
ccggcttctc
cagaagggga
aggccatggc
tgaacgagtg
ccaaagaccc
cagcccctga
aggaacttag
tgacttggcc
tgagctctgg
caccccgtct
tgcctgacgt
gggctaccgce
ctcgaggtgt
gttctgtcgt
caacttcgaa
cgcgtttctc
agataaagag
ccccagcecac
gctgcacctc
tgattcaaga
tgaagcaact
ttggaccggt

tctccgectga

agagcctacc
caaacgggcc
ggttgcccga
ttgtggttgg
ccctctgect
ggccattcaa
caaatacctc
tcctcgetee
gccttacccg
actgccttca
ggagttctgg
tagtctgtat
attcatctat
cctccttgca
cttccccacg
tggcgectget
agaagctcaa
cgagcaacag
aaccttaacc
cattggtgcc
tgttgagcge
gcagacctcg
gtctgacccc
tttctctgat
cgatgaccgg
cgagacgctc
cgcgcaagct
tcgggtatat
caagaagtgg
gcagttccaa
cacaccgcct
ggtggcgcag
gcttgaccag

caagccaccc

eolf-seql

acacaccgga
cgtggcaagc
ccgacttcca
catgcccttg
cggtacaaca
tgtttgcaac
ataaaactca
ctctctcgtg
gaggacgggt
gactgtgttt
actcttgaca
aaattgttgt
actgttgaga
aaaattaagg
gatgttccag
gttgtcctat
gcgagaaacc
gtgcaggtgg
gctacggcga
cagcccgcta
tgtggcacgg
gaccagcctt
ggttggatcc
ggcgagtcgg
acaaaagaag
tctgggtctg
ttaatcgacc
gaacaatgcc
ctcgacaaaa
gctggtcaca
cctgttccca
tgggatagga
gccgtcectce

cattcgcaaa
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tctttcgttt
gtgccgccaa
ccagtggaat
ccgccatact
ggccggagga
tacctgccge
acggagttca
agtgcgttgt
tgcctaaacg
gtgatggtat
aaatgttgac
tagagatctt
ggatgttgaa
tcccatcctc
tcaactctga
gtccatcgga
gtaaggtcct
ttgagggtga
cccctgttag
ccgttcaaga
agtcgaacgg
tagacctgtc
acggtaggcg
cccttcagtt
ctccggtggt
acccctttga
gaggtggtcc
ttcaagcttg
tgtgggacag
ttcttgagtc
ggaagaaccg
aatcgagtgt
tgcctatgga

acccttctag

tggagtgcac
aagtgagaaa
cgtcacctac
gaaccggatg
cgattgggct
catagctcgg
ttgggaggta
tggcgtctge
tgcacttgag
tattgacttc
ttcceccgtca
gccgcagaaa
ggattgtccg
aaaggcccca
gttaatatct
tgcaaaagaa
tcaccctgtg
tcaggatatg
agggccggta
actcattctg
cagcagttca
cctggccgeg
tgagcctgtc
cggagagctt
tgacgccccc
attcgccaaa
gcttgccgat
tgaacctggt
ggtggacatg
cctcaaattc
agctggtgac
gacacccccc
catccagcaa

tcaagtagat

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
2820
2880
2940
3000
3060
3120
3180
3240
3300



gtgggtggag
cagcgcctta
cttttctcge
cttgctctcc
ttttctggtt
gtatttttat
gagtgtcatg
cttgtggtcg
cgttgtctct
atttatgtgg
cctgcagaag
tccttgtgtg
tggcgegggt
tatgccaact
cctagtcagg
cctacgcccg
gtcccagtca
cgctgcggtt
cagacccccc
gccgtggcecc
tcacctcaag
cctacttatg
accctgccat
ttggtgcttg
atggtctttt
tttcctatge
tttttggtgt
tgggcagttg
tatacctccg
gcggcecgttc
ggatcccttc
gtaggctctt
actgccaccc

atgcacacgt

gttggaaaag
cgacatgggt
cacggggctc
tgctctgcecg
ctgtgcggtg
tctcgactcc
ctgagctttt
ggccatcggg
ggtttgttct
tgtcccaagg
tggcccttaa
atcggttcca
gctggtgtgg
tggatgaaaa
ccattaaatg
aggtcgtccg
acccagactg
attcgacagc
tcaggaactc
aggtatctgt
tgtgtggtcg
gccccggagt
tgttctcagce
cctccttggg
tggcgttttg
tcttgaggtg
tttgcctacc
gccgtttcac
gaccacgtgg
ggagagccgc
ttgaaggtgc
cccttggttc
atgtgttgaa

tcaatactaa

ttttatgctc
ttttgaggtt
tatggctcca
ttcttaccca
tgttcgtttg
acccgaccca
ggctcttgag
cctcttatgc
cctacgtata
gcgttgtcac
tgtgtttcct
agcgccaaaa
tgagagccct
gaagatatcc
cctgaaagtt
tgtgtctgag
cagggttgtg
acaactggtc
tgtccccacc
gtggactctt
agggacctct
tgtgtgttcc
cgttgcccat
cgctttagcc
tgcttacgcc
ggtaaccctt
agctgccgge
ccaggttgcc
tgcagctgct
tttgactgga
tttcagaact
tggaggagtt
tggtaacaca

tggtgattat

eolf-seql

tccggcaccce
ctctcccatc
ggtgattggc
atactcggat
ggtgtttttg
gtcggttctt
cagcgccaac
gtcattcttg
tgcatgctcg
aagtgttggg
ttttcgcegeg
ggagttgacc
attcatcaat
gcccagacgg
ttgcaggcag
attcccttct
gtagattcgg
cttggtcggg
aaaacaactg
gttcatttca
gacccgtggt
tctcgactct
ctttccggta
caccgcttgg
tggcccatga
catcctctca
gttctctcgce
ggaattatca
gtagcaacgg
cggactttga
caaaagccct
ttcaccattg
gccagggtca

gcctggtccc
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gtttcgcggg
tcccagettt

tgtttgcagg
gccttcectt
gttcttggat
cttgtgacca
tttgggaacc
gcaagttact
cagatttggc
gaaagtgtat
ccacccgctc
ccgtgcactt
cacaccaaaa
tgattgctgt
gaggggctat
cggccccatt
acacttttgt
gcaactttgc
gtggggcctc
tcctecggect
gttcgaaccc
gcgtgtctgce
gagaggtggg
ctcttaaggc
gctcctggtt
ctatgctttg
tgggaataac
caccttatga
ctccagaagg
tcttcacacc
gccttaacac
atggcagaag
ctggtgattc

atgctgatga

gtccgttagt
tatgctcaca
tgctgttcta
attgggtgtc
ggcttttgct
cgattcgccg
tgtgcgcage
cggtgggtca
aatttctctt
aaggacggct
atctcttgtg
ggcgacaggc
accgatagct
cccgtatgat
tgtggaccag
ttttccgaag
ggctgcggtc
caagctaaat
atacaccctt
ttggttaacg
tttttcgtat
cgacggagtt
gatttttatt
agacatgtca
aatttgcttc
ggtgcactca
cggtcttctt
catccaccag
tacttacatg
atctgcagtc
cgtgaatgtc
agtcatcgtc
ctacaaccgc

ctggcaaggc

3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340



gttgccccta
accggagtcg
gactcagggt
aacaaactcg
actaggctct
aagttgagcc
cttgcttctg
ttccttctct
ttgctgaatg
gtacttgcat
gctctcaacc
gccacagaaa
tactgcttcc
gggctccatg
ctggttggtg
cttaggaaag
gcttgcaagt
tttgtgtccg
agagctctgc
gccaagctcg
gttctgcttg
aaaactgtgt
gtcgtgtcca
ctttttgaaa
aaaaaacact
tgggacaagt
gcttttcagg
ccccaacagg
attacgtata
tgccttgaag
gaccttacag
accactgaac
gcctagttgt

taggctcttt

tggttaagat
aacctggcat
cacctgtcat
gttctggtct
ctgacctttc
cagccatcat
tccecegtgat
ggcgcatgat
aaattctccc
gggccacccc
gcaacaggtt
tcgggacttt
tgcccaggtt
cccteggegt
atgggagttt
gcgtgtcgea
tgtcgcaagc
cttcaaacat
gtcaggagct
aggctttcge
ggcaacaccc
ctgtgcaaga
acacgcccgt
atggcccgeg
gtgtatccct
ctaacggcga
acaggtcaac
gattcgatcc
acaggcatct
ctgccagact
ctaccgaagt
aggctttaaa
aactgaaacg

agacctaaaa

cgctaagggg

catgggggaa
ttcagaagct

tgtgacaacc
tagacatttt
ccctgatgtg
ggaaggtggc
gggccatgcc
agcagtcttg
ctggtcggca
gtccctggeg
tgctggtgga
ccttgctgtg
aattttgtgg
ctcaagcgct
gtcctgtggce
tgaccttgat
gaaaaatgca
ggcctecttg
tgagacggcc
ccatggatcc
aacacgatgc
ggataccttg
ccatcgcagc
cggcttccac
caccttttac
cgactataga
aaagtccgaa
ggtcaaaggt
gtcccttgag
ggagaaacta
ctgctagccg
gcggtaaaaa

gtcacctccg

eolf-seql

tatcgcggtc
ggattcgcct
ggtgacctta
cctgaagggg
gcaggtccaa
acaactattc
ctctcaactg
tggacaccca
gtccgagctg
caagtgttga
ttctacgcat
tggcctgaac
actagttatg
ttattcaaat
ttcttcctac
atgaataacg
tttttgtcca
gctggccaat
gttcaggttg
actccgtcac
atcctcgaca
ctgggtggtt
accggtatcc
gaggacgacg
aaaatcaatg
acggatgatt
gacagggatt
gccecctgttg
aaggaggtcc
caagctcttg
aagcgcatca
ccagcggctt
tcgtaaaata
aggtggaggt
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gtgcctactg
tctgtttcac
ttggagtcca
agacctgctc
gcgtccctct
cgagtgactt
tccagetttt
ttgttgccgt
tgttctcttt
tgattagact
tcggaggtgt
tgtcccaagc
tccccaccat
accgatgcct
ggtattttgc
aatccctgac
gtttaacgaa
acatcgaggc
acaagatgaa
ttgacacagg
ttaatgtggg
ccaaattcag
cacttcagac
acctcaaagt
gtaaagttta
cccgatacac
atgaaggtgt
gcactgttgt
tagttcccaa
ctgggatggg
ttagtcaact
gacccgctgt
ccacagcaga

gaagaaatca

gcaaacgtca
taactgtggc
taccggttca
catcaaggaa
tggggacatt
ggcatcgctc
gtgcgtcttt
aggcttcttt
tgcactcttt
cctcacggcg
cgttggectg
cctctcgaca
catcatcggt
ccacaacatg
tgagggtaat
agctgctttg
cttcaagtgc
ggcgtatgct
aggagtattg
ggacgtgatt
gggtgaaagg
tgtctgcact
gccaacccca
tgagagaatg
ctgcaaaatt
tcaagaccat
acagaccgcc
aatcggtggc
acctgacaac
ccaaacttgt
ccaaggtctg
ggccgceggceg
actttcacct

actgagcagg

5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380



ggcacgctgt
cccttgttga
atggggccgg
aggtagaact
cccctaacct
aaggtcgcct
agtccgcaat
aatccacgct
atagtgtcat
gcacttccaa
tcttgectgg
caccactgtt
agaggttccc
ccgtcaagga
aacctaaaac
cactcagtgg
ggaaaaacaa
tggcttcctg
atgaacttgc
ttgtggcaac
tcaccagtgt
cggccttgaa
aggaccttct
aaagacccac
ttaaaacgga
ttgaagcagg
atatgaaggc
cgtgtgcttg
ggtgtgctcg
agaagctgaa
aagccgacta
aacactgccc
gtcagtcacc

acaaacctcc

cgtggcgaac
cgttctcctc
gaatatgggc
agagttgtcc
ccaactcccc
tgtcaacact
tcatgcggct
gggtaccact
ggaatacctt
ggctgctgca
ggtcctacgc
ccttccatca
aacaaaggat
aaattggcag
tagaaccatc
tgtcacccag
gtttaaggaa
cgatcgcagc
aggatgtgaa
gcaggatggc
gtccaacacc
gatgggtcat
tgaaatccag
ttttcccaac
cccaaagaaa
acggcagtta
gcagaacgcc
cattgaccat
ccaggacggt
aagtcataat
tgcgtccgee
agtcactctg

tgtcggggct
tcgtaccatt

ttatgttccg
aaacccggac
gtgaacggtt
aagcaaataa
tacaagcttt
aggtttggag
tgttgcctge
cttcaacatg
gattcacgcc
gaggacctcc
ctagtgcgca
acctaccctg
gtccagagca
actgtgacac
ctaggtacca
gcgttcatga
ttgcattgca
acccccgceca
gagtacttgc
gctttcacaa
gtctactcac
gaaattggtc
cccatgttag
taccattggt
actgtcataa
gtccccaatc
tcagagtatt
gaccccgagt
taccgttttc
gaagggaaga
tgtggacttg
agctgtggcc
ggcaaatccc

atcatgaagg

eolf-seql

gtgtcgtctt
ttgacacaac
ctatttggga
tccaagcatg
atcctgtcag
atttacctta
atcccaatgg
gtttcgagct
ctgacacccc
aaaaatatga
ggttcatctt
ccaagaactc
tacctgaaat
cttgcaccct
acaacttcat
agaaggcctg
ctgtcgccgg
ttgtgaggtg
ctagctacgt
aacgcggtgg
tgataattta
tcaagttcct
tgtattctga
gggtcgagea
ctgataaacc
gcgaccgtat
atgcgtccgce
ggtatgagga
caggcccggce
aatgccgtca
atttgtgttt
accatgccgg
cccttgacgce

tggacaacaa
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gatgaggcct
acccggcatt
ttttgaaact
tgaagtcagg
gggggacccc
caaaactccc
ggtcctcgtg
ttatgtcccc
ttttatgtgt
cctatccact
tagccatgtt
catggcaggg
tgatgaaatg
caaaaaacag
agccttggct
gaagtcccca
cagatgcctt
gtttgttgcc
gctcaactgt
cctgtcgtcc
cgcccagcac
tgaggaacag
tgacctcgtc
tcttgacctg
cagttttctc
tctggectget
tgccgcaatt
tcttatctge
atttttcatg
ctgcggcatc
gttccattca
ttcaaaggaa
tgtgctgaaa

aacaacgacc

cacccaccgt
caaccagggc
gcacccacaa
c¢gcggggacg
gagcggcgta
caagacacca
tctgatggca
actgtacctt
actaaacatg
caagggtttg
ggtaaggcgc
gtcaatggcc
tgcgccecgtg
tactgttcca
cacaggtcag
attgccttgg
gaggctgacc
aacctcctgt
tgccatgacc
ggggaccccg
atggtgcttt
ctcaaatttg
ttgtatgcgg
atgttgggct
ggctgcagaa
cttgcatatc
ctgatggatt
ggcatcgccc
tccatgtggg
tgcgacgcca
cactttcatc
tgttcgcagt
caaatcccgt

cttgacccgg

7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420



gaagatatca
ttgatctttc
acatggtgaa
ccggaaaaac
ctcatcagac
gagcctcagg
ccagcggaca
tagacattct
ttcacccggt
tgaccaccat
agaaacttga
ttggtcaggt
catcccaggg
acaaatcccg
ctcatgacca
cgttcagccg
cgaaggccct
tcttagccge
ataacctggg
tggcgccaca
tcgctagtat
tggtcgggec
acatcggggg
cagattgtcg
catttattgg
acctacctag
gggctgctaa
tgcaaccgga
tgatggtctg
tgcccgatta
gtatagggcc
tggcagtgac
accttgggcc

agaacactga

gtcccgtcga
tgatggagac
ggtggcttge
cacctggcta
aatgtttgac
actccctttt
tgtccctggce
aaggctgctt
cggctttgat
ttatagattt
atccaaggcc
cctgacaccg
ggcgaccttc
agcacttgta
actccaggag
tggggatgag
agagacaggt
ttgttcggcce
gttttacttt
ttggccagtg
gcgcccaatt
atccattttt
cgagcctcag
ggaatatctc
cgatgtcaaa
gtccctgect
agccgtgtgce
gacggcatca
gaaaggcgcc
tgctaggttc
ggcaacagcc
accgtatgat
gcagtggaag
agattgggca

ggtcttgttg
taccaagtgg
aacgtactac
ctgaaccaag
atagtcagtg
ccaccacctg
cgagtgtcat
tccaaaacac
tcctattgtt
ggccctaaca
aggaacacca
taccacaaag
gacattgtga
gccatcactc
tttttcaact
ctggttgttt
tcaccccgat
agtctagaag
tccccggaca
gtcacccacc
gatgcccget
cttggcactc
gccctgcecag
gacgcggctg
ggcactacga
aaagactctg
actctcaccg
aaatgctgga
acagcctatt
attcagctac
aatcgcaagg
tacggtgctc
attttggggt

attctcgcac

eolf-seql

cagtcaaaag
tgcctetttt
tcagcaagtt
tccaggacga
ctcttaaagt
ccaggtccgg
atctcgatga
cccttgtgtg
atgtgttcga
tctgtgcagce
gagtggtttt
atcgtaccgg
cattgcatct
gggcaagaca
taacccccga
tgaatgtgga
ttcgagtatc
ggagctgcat
gcccagcettt
agaataatcg
acagcaagcc
ctggtgtggt
aaacactcgt
aggaagaggc
tcggggggtg
ttgctgtggt
atgtgtacct
aacttaaact
tccagttgga
ccaaggatgc
ttgtgcgaac
aggtcatttt
tgcagccttt

gccgtatgaa
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aggtattgca
gccgacttgce
tatagtaggg
tgatgtcatt
ttgcaggtat
gcegtgggtt
ggcaggatat
tttgggtgac
tcagatgcct
catccagcct
caccacccgg
ctctgcaata
accatcgcca
tgggttgttc
gcgcactgat
taatgcggtc
ggacccgagg
gccactacca
tgcacccctg
agcgtggcct
aatggtcggt
gtcatactat
ttcaacagga
agcgagagaa
tcaccacatt
tggggtgagt
ccccgaactc
ggatttcagg
agggctgaca
cgttgtgtac
cacagactgg
gacaacagcc
cagacgaaca

tgacggcaaa

ggtaatgagg

aaagacataa
ccgccaggtt
tacacaccta
tccatcccag
aggctcatcg
tgcaatcatc
cttcagcaac
cagaagcagc
tgttacaggg
cctgtggect
actatagatt
aagtccctaa
atttatgacc
tgtaaccttg
acaactgtag
tgcaagtctc
caagtagcac
ccaaaagagc
gatcgacttg
gcagggtatg
ctcacattat
cgtatagcca
cttccccacg
acatcgaaat
tcgcccggta
cgaccatatt
gatgttcgac
tggtcagcge
atcgatccgt
cgggccgacc
tggttcgagg
tttggctttg

gattacactg

9480

9540

9600

9660

9720

9780

9840

9900

9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460



actataattg
atacgtatca
ctcctgagca
gtcagttgtt
ttctcgecat
tggtttgctc
tcctatgagg
ccgttgggta
cgcatttacc
gccactctca
gtggaggctg
gttggcaatg
acaccaggta
tccatcttct
ccagctctac
ctatcaatta
agcctggcecg
atgagttgtc
cttggctgge
taggaaacgt
atggacaaaa
accatcatca
cctcctgget
ctcgacgcat
tcagaacatc
caggaggtcg
taatgtgacc
tttctacgcc
cgttgtttcc
gcagcaccat
gaggtgggct
tgcaagttgg
accggcttgt

tataatttga

gcattgtgta
ttttgccctt
agtgccgtga
cgtggatgcc
attgtttggg
cgcgtttctc
gcttgctacc
tactttggca
ggaccatgga
caaaactgtc
attcttgccg
tgagcctgga
cgaggcccaa
cctctgtgge
gctatgtttt
cactatatgt
taacgtgtgg
aatgtccatt
ttttttgtcc
gtcgcegegte
ttcaaccata
aatagacggg
ggtgctcaac
ctatcagata
aattgtttcc
tcccaatgtc
gatgaatcgt
tcggaaatga
gcttgtgtta
ttggtaattg
acaaccattg
ggcatttctt
cttggtcctt

cgatatgcga

cgagaacgcc
ggcactgaac
acgcggagtg
ttcactgagt
ttcactgttg
cgttcgcget
caactgcaga
tatgcgagtc
acattcgggt
aaggcttgac
cttccttagce
gtacaacact
gttgaccgat
ttcgtctgtt
tggtttccat
aagccatgcc
tgcaaaatag
ccgtccgggt
ttttcctacg
tttgtggata
tctgccagac
ggcaattggt
atctcatggt
ttaagaccaa
aatctcacag
gtgaagccgt
atttgtacaa
gcgagaaagg
atttcacaga
atcacattcg
cttgtttgct
gactcctcac
tgtcgatggce
gctgaatggg

eolf-seql

cacacgcaat
tgcaagtaga
atgcaatggg
tccttgttag
caggctggtt
ctgccattca
ccggatgtcc
tcccacctaa
caagcggcct
gtagtcactc
tcacgactcg
actttggacc
tttaggcaat
accttgttca
tggcccacgg
ctaccagtca
ggcacgacag
acgacaacct
cggcccaatt
agcgacacca
acaacatctc
ttcatttgga
ttctgaggcg
cacgaccgcg
ggcctcaaca
cggcattccc
cgcggacttg
cttcaaagtc
ttatgtggcc
gttactacac
tgccattctt
tcttgcttct
aacgacgaca

accgaatggt
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ttacgggcgc
gctgggcaga
tttactgtgg
tgtggttgac
attggtcttc
ctcttccgaa
cacaattcgc
ttgacgaaat
ggaagcaggt
atttccaaca
cgatgctgaa
gcgttgagct
ggcttatcag
cagtgctttg
caacacatca
agctgcccaa
gtgtgaggaa
caaacttgag
ccatccggag
gttcatttgc
cgcgtcgtat
atggctgcga
ttcgectgca
gctgccggtt
gcgcaaggta
cagtacatca
ctgatgcttt
atctttggga
catgtgaccc
ttcttgacac
ttggcggtat
ggtggctttt
gctcgacatc

tgtccggtca

gcccgtgacc
ccccggcetge
agtaaaatca
attgtcatct
cttctcagag
ctatcgaagg
agttaagcac
ggtctctcge
tgttagtgaa
cctggccgea
aaaccttgcc
catctttccc
cgtgcacgct
gcttcgaatt
ttcgaactaa
caaagactcg
cgtgaccatg
ggttattatg
ctgttcggaa
gccgagcatg
gcggtgtatt
ccattctttt
agccctgctt
tcatggtcct
ccactcccct
cgataacggc
ccgegtgect
atatttctgg
aacacactca
cgtctacgat
gaaatgttct
tttgctgtgt
ccaatacata

ttttgattgg

11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500



gcagtcgaaa
acaacaagcc
ggcgagcggt
tttgtcatcc
aacttcatcg
aaattgggca
ggggttaaag
tttgcaacga
ccataatgat
tgatatttct
ccaaccgtgt
tcacagagtc
acattctggc
ctggtaaccg
tacctgggct
acctcgtcaa
atggggaaag
cagcgccagc
cccctagctg
ttgcaatcga
gggaaggtca
cgcgtgactt
cgcgattgac
<210> 2
<211> 2349
<212> PRT
<213>
<220>
<223>
NUCLEOTIDES
<400> 2

cctttgtgct
atttccttga
atgtacttag
gtgctgctaa
tggacgaccg
aagctgaagt
ctcaaccttt
tcccaccgee
atacgccctt
gaattgttcc
cgcattcact
atggaagttc
ccctgcccat
agcatacgct
tcggagcctc
gtatggccgg
gccagccagt
aatctagggg
ctgaagatga
tccagacggc
gtttccaggt
ctacatccgc

gtgtggcctc

178..7227

Met Ser Gly Met Phe S

5

1

ttacccagtt
tgcgctcggt
cagcatgtac
aaattgcatg
gggaagaatc
cggtggtgac
gacgaggact
gcacaaaaac
aaggtgtcac
tttacttttg
ctgggggctg
atcacttcca
cacgtagaaa
gtgagaaagc
gtgctgggcg
taagaaccag
caatcaactg
aggacaggcc
cattcggcac
tttcaatcaa
tgagttcatg
cagtcagggt

taa

Artificial Sequence

er Arg Cys Met Cys
0

eolf-seql

gccactcata
ctcggcegcetg
ggcgtttgcg
gcttgccgcet
catcgatgga
cttgtcaaca
tcggctgagce
tcgtgctggce
gcggccgact
ggtacatgac
tagtcgcect
gatgcagatt
gtgctgcagg
ccggactaac
gcaaacgagc
agccagaaga
tgccagttgce
aaaaagaaga
catctcaccc
ggcgcaggaa
ctgccggttg

gcaaattaat

15

tcatttcact
tgtccgecac
ccttcgecgge
atgcccgcac
agtcttcaat
ttaagcatgt
aatgggaagc
ctttagcatc
cctggggetg
atatgtgcat
tttgtggggt
gtgttgccta
cctccattca
atcagtgaac
tgttaaacga
aaagaagaaa
tgggtacaat
agcctgagaa
aggccgaacg
ctgcgtcget
ctcatacagt

ttgacagtca

gggttttctc
aggattcatt
gttcgtatgt
ccggtttacc
agtggtggag
tgtcctcgaa
ctagacgact
acatatacac
ttgcacatct
tttcaatcca
gtttacagcc
ggccggegat
atcccagcgt
ggcactctag
ggagtggtta
tgcagctccg
gataaagtcc
gccacatttt
ttccctctge
ttcatccagc
gcgcctgatt

ggtgaatggc

ORF l1la OF 94881 MSV ENCODED BY SEQUENCE OF SEQ ID NO:1 BETWEEN

Thr Pro Ala Ala Arg Val 1

Phe Trp Asn Ala Gly GIn Val Tyr Cys Thr Arg Cys Leu Ser Ala Arg
25 30

Page 8

13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14843



Ser Leu Leu Ser Pro
40

Leu Phe His Lys Pro
55

Ile Pro GIn Vval
70

Glu

lIle Phe Pro Leu Ala
85

Arg Leu Val Lys Val
105

Pro Arg His Leu Arg
120

Tyr Pro Ile Thr Gly
135

Met His Val Ser Asp
150

Asn Ser Pro Leu Pro
165

Glu Glu Ala His Ser
185

Met Asp Ser Ser Ser
200

Ser Asp Asp Ser Thr
215

GIn val Lys Val Leu
230

Leu Ala Asp Trp Glu
245

eolf-seql

Glu Leu GIn Asp Thr
45

Lys Asp Lys Leu His
60

Cys Ser Pro Ser Gly
75

Arg Met Thr Ser Gly
90

Ala Asp Val Leu Tyr
110

Glu Leu GIn val Tyr
125

Pro Val Pro Gly Met
140

GIn Pro Phe Pro Gly
155

GIn Arg Ala Cys Arg
170

Ser lle Tyr Arg Trp
190

Asp Gly Arg Ser Arg
205

Ala Leu Glu Vval
220

Leu

Val Arg Ser Phe Pro
235

Leu Thr Glu Ser Pro
250

Asp Leu

Trp Lys

Cys Cys
80

Asn His
95

Arg Asp
Glu Arg
Ala Vval

Ala Thr
160

GIn Pro
175

Glu Lys
Met Met
Pro Pro
Ala His
240

Asp Asn
255

Page 9

Gly

Val

Trp

Asn

Gly

Gly

Tyr

Phe

Phe

Trp

Glu

Gly

Ala

Pro

Leu

Phe

Cys

Cys

Ala

val

Cys

val

Thr

Leu

Leu

Phe

Val

lle

Ser

Leu

Leu

Asn

Asn

Leu

Pro

lle

Pro

Glu

Val

Ser

Gly

Gly

Thr

GIn

Thr

Trp

Ser

Thr

Phe

Phe

Glu

Asp

Phe

65

145

225

50

130

210

35

115

195

100

180



Ser Thr Ser His Pro
265

Glu Gly Lys Cys Trp
280

Leu Ser Arg Glu Ala
295

Trp Gly Val Pro Gly
310

Leu Arg Ala Vval Vval
325

Ser Cys Pro GIn Ser
345

Thr Pro Gly Phe Val
360

Glu Pro Thr Thr His
375

Gly Ala Ala Gly Lys
390

Lys Asp Ser Ala Ser
405

Gly 1le vVal Thr Tyr
425

Ala Leu Ala Ala lle
440

Pro Leu Pro Arg Tyr
455

Asp Leu Ala GIn Ala

eolf-seql

Cys Gly Tyr Leu Val
270

Leu Ser Cys Phe Leu
285

His Leu Ala Thr Ala
300

Lys Tyr lle GIn Arg
315

Asp Pro Asp Gly Pro
330

Trp lle Arg His Leu
350

Arg Leu Met Ser Leu
365

Arg lle Phe Arg Phe
380

Arg Ala Arg Gly Lys
395

Thr Leu Lys Val Ala
410

Ser Pro Pro Ala Asp
430

Leu Asn Arg Met lle

445

Asn Arg Pro Glu Asp

460

Ile GIn Cys Leu GIn

Arg Asp

Ser GIn

Tyr Gly

Arg Leu

320

Ile His

335

Thr Leu

Arg lle

Gly val

Arg Ala

400

Arg Pro

415

Gly Ser

Asn Asn

Asp Trp

Leu Pro

Page 10

Pro

Ser

Tyr

GIn

Val

Asn

Val

Ala

Thr

Cys

Asp

Ala

Ala

Ala

Ala

GIn

vVal

Glu

Asp

Pro

Lys

Lys

Ser

Gly

Phe

Ser

Ala

Val

Glu

Thr

Ala

Asp

Asn

Trp

Ser

Thr

Trp

Thr

Asp

lle

Ser 260

val

275

290

Lys

305

Gly

Leu

Val

340

Thr

355

370

Tyr

Glu

385

Ser

His 420

435

Ser

450

Gly

Ala 465



470

Arg Asn Arg Ala Cys
485

Val His Trp Glu Vval
505

Ser Arg Glu Cys Val
520

Pro Tyr Pro Glu Asp
535

Ser Ala Tyr Arg Leu
550

Phe Leu Ala Asn Pro
565

Leu Thr Ser Pro Ser
585

Leu Leu Leu Glu lle
600

Phe Ile Tyr Thr Val
615

GIn Ala Met Ala Leu
630

Pro Ser Val Thr Leu

645

Ser Glu Leu lle Ser
665

Val Leu Cys Pro Ser
680

eolf-seql

475

Pro Asn Ala Lys Tyr
490

Glu val Arg Pro Gly
510

Val Gly Val Cys Ser
525

Gly Leu Pro Lys Arg
540

Pro Ser Asp Cys Val
555

Pro Pro GIn Glu Phe
570

Pro Glu GIn Ser Gly
590

Leu Pro GIn Lys Cys
605

Glu Arg Met Leu Lys
620

Leu Ala Lys lle Lys
635

Asn Glu Cys Phe Pro
650

Trp Glu Glu Pro Lys
670

Asp Ala Lys Glu Ser
685

480

Leu Ile
495

Met Ala

Glu Gly

Ala Leu

Cys Asp
560

Trp Thr
575

Phe Ser

Gly Ser

Asp Cys

Val Pro

640

Thr Asp
655

Asp Pro

Lys Glu

Page 11

Lys

Pro

Cys

Glu

Gly

Leu

Ser

Thr

Pro

Ser

Val

Gly

Thr

Leu

Arg

Val

Ala

Ile

Asp

Leu

Glu

Ser

Ser

Pro

Ala

Ala

Asn

Ser

Ala

Leu

Ile

Lys

Tyr

Gly

Ser

Lys

Val

Ala

Pro

Gly

Leu

Ser

Asp

Met

Lys

Glu

Lys

Ala

Asn

Val

Glu

545

625

515

530

595

610

675

500

580

660



Glu Ala GIn Ala Arg
695

Glu Glu Leu Ser Glu
710

Met Pro Leu Asp Leu
725

Val Arg Gly Pro Val
745

Pro Ala Thr Val GIn
760

Val Glu Arg Cys Gly
775

Leu Pro Asp Val GIn
790

Ala Trp Pro Val Arg
805

Arg Arg Glu Pro Val
825

Glu Ser Ala Leu GIn
840

Asp Asp Arg Thr Lys
855

Thr Thr Ser Asn Glu
870

Lys Phe Arg Arg Pro
885

Gly Pro Leu Ala Asp
905

eolf-seql

Asn Arg Lys Val Leu
700

GIn GIn Vval
715

GIn Vval

Thr
730

Trp Pro Thr Leu

Pro Asp Asn Leu Ser

750

Leu Ile Leu Ala
765

Thr Glu Ser Asn Gly

780

Thr Ser Asp GIn Pro
795

Ala Thr Ala Ser Asp
810

Phe Val Lys Pro Arg
830

Phe Gly Glu Leu Ser
845

Glu Ala Pro Vval
860

Val

Thr Leu Ser Gly Ser
875

Arg Phe Ser Ala GIn
890

Val His Ala Lys lle
910

His Pro

Val Glu

720

Thr Ala
735

Ser Gly

Arg Pro

Ser Ser

Leu Asp
800

Pro Gly
815

Gly val

Glu Ala

Asp Ala

Asp Pro
880

Ala Leu
895

Lys Ser

Page 12

Val

Gly

Thr

Ile

Ala

Ser

Leu

Trp

Phe

Ser

Pro

Phe

lle

Arg

val

Asp

Ala

Gly

Pro

Phe

Ser

Ile

Ser

Ser

lle

Glu

Asp

Val

Leu

GlIn

Thr

Ala

Arg

Leu

Leu

Asp

Val

Asp

Phe

Arg

Tyr

Thr

Asp

Pro

GlIn

Leu

Asp

Ala

Gly

Gly

val

Leu

Ala

Gly

Glu

705

785

865

690

770

850

755

835

740

820

900



GIn Cys Leu GIn Ala
920

Lys Lys T

93

rp Leu Asp
5

Arg Cys Thr Ser GIn

950

Phe Leu Pro Asp Met

965

Asn

Asp

Leu

Ala

GIn

Thr

Phe

Ser

Ala

Arg Ala Gly Asp
985

Arg Lys Ser Ser

Asp

Ile Ser

Val

Arg

Glu

Pro

Val

GIn
1015

1030

Asp
1045

Phe
1060

Val
1075

Arg
1090

Leu
1105

1000

Ala

Ala

Val

Ala

Leu

Gly

Leu

Val

Asp

Gly

Gly

Ser

Ser

Ala

eolf-seql

Cys Glu Pro Gly Ser Arg Ala Thr
925

Lys Met Trp Asp Arg Val Asp Met
940

Phe GIn Ala Gly His lle Leu Glu
955 960

Ile GIn Asp Thr Pro Pro Pro Val
970 975

Ser Ala Gly Leu Lys GIn Leu Val
990

Val Thr Pro Pro Thr Lys Pro Va
1005

Pro Leu Pro Met Asp lle GIn
1020

Lys Pro Pro His Ser GIn Asn
1035

Gly Gly Trp Lys Ser Phe Met
1050

Ser Val Ser GIn Arg Leu Thr
1065

His Leu Pro Ala Phe Met Leu
1080

Met Ala Pro Gly Asp Trp Leu
1095

Leu Leu Leu Cys Arg Ser Tyr
1110

Page 13

Pro Ala Thr

Lys Thr Trp

Ser Leu Lys 945

Pro Arg Lys

Ala GIn Trp

GIn

Pro

Leu

Thr

Thr

Phe

Pro

Gly

Ser

Ser

Trp

Leu

Ala

lle

Gly Pro Vval

Asp

Ser

Gly

val

Phe

Gly

Leu

930

1010

1025

1040

1055

1070

1085

1100

915

980

995



Gly

Val

Leu

Asp

GIn

Leu

Leu

lle

Trp

val

Cys

Ala

GIn

Lys

Cys

Arg

Phe

Ser

Leu

Leu

Trp

Ser

Gly

Phe

Asp

Thr

Ser

lle

Leu
1120

Leu
1135

Ser
1150

Pro
1165

Trp
1180

Cys
1195

Phe
1210

Leu
1225

Lys
1240

Pro
1255

Arg
1270

Gly
1285

His
1300

Ser
1315

Pro

Thr

Glu

Glu

Val

val

Ile

Phe

Phe

Trp

GlIn

Leu

Val

Pro

Cys

Pro

Leu

Tyr

Ser

GIn

Arg

Lys

GIn

Leu

Phe

Pro

val

Leu

Leu

Val

Arg

Arg

Ala

Gly

Pro

eolf-seql

Gly Val Phe Ser
1125

Gly Ser Trp Met
1140

Asp Pro Val Gly
1155

Ala Glu Leu Leu
1170

Arg Ser Leu Val
1185

Gly Lys Leu Leu
1200

Arg Ile Cys Met
1215

Val Ser GIn Gly
1230

Thr Ala Pro Ala
1245

Ala Thr Arg Ser
1260

Pro Lys Gly val
1275

Cys Trp Cys Gly
1290

Ile Ala Tyr Ala
1305

Val 1lle Ala Vval
1320

Page

Gly

Ala

Ser

Ala

Val

Gly

Leu

Arg

Glu

Ser

Asp

Glu

Asn

Pro

14

Ser

Phe

Ser

Leu

Gly

Gly

Ala

Cys

Val

Leu

Pro

Ser

Leu

Tyr

Val

Ala

Cys

Glu

Pro

Ser

Asp

Ala

Val

Val

Pro

Asp

Asp

Arg

Val

Asp

GIn

Ser

Arg

Leu

Lys

Leu

Ser

lle

Glu

Pro

Cys

Phe

His

Arg

Gly

Cys

Ala

Cys

Asn

Leu

Leu

His

Lys

Ser

1115

1130

1145

1160

1175

1190

1205

1220

1235

1250

1265

1280

1295

1310



GIn

Val

Phe

Arg

Gly

Lys

Thr

Trp

GIn

Phe

Leu

val

Leu

Asp

Ala lle

1330

Asp GIn
1345

Ser Ala
1360

val Val

1375

Ser
1390

Tyr

Asn
1405

Leu

Gly Gly
1420

Thr Leu

1435

Val Cys

1450

Ser Tyr

1465

Cys Vval
1480

Ala His
1495

Ala Ser
1510

Met Ser

Lys

Pro

Pro

val

Thr

GIn

Ala

val

Pro

Ser

Leu

Leu

Met

Cys

Thr

Phe

Asp

Ala

Thr

Ser

Arg

Thr

Ala

Ser

Gly

Val

Leu

Pro

Phe

Ser

GIn

Pro

Tyr

Phe

Gly

Tyr

Asp

Gly

Ala

Phe

Lys Vval
1335

Glu Val

1350

Pro Lys
1365

Asp Thr
1380

Val
1395

Leu

Leu Arg

1410

Thr Leu

1425

Ile Leu
1440

Thr Ser

1455

Gly Pro
1470

Gly Vval
1485

Arg Glu
1500

Ala
1515

Leu

Leu Ala

eolf-seql

Leu GIn Ala

Val

Val

Phe

Leu

Asn

Ala

Gly

Asp

Gly

Thr

Val

Phe

Arg

Pro

Val

Gly

Ser

Val

Leu

Pro

Val

Leu

Gly

Arg

Cys

Val

Val

Ala

Arg

Val

Ala

Trp

Trp

Val

Pro

Ile

Leu

Ala
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Gly

Ser

Asn

Ala

Gly

Pro

GIn

Leu

Cys

Cys

Leu

Phe

Ala

Tyr

Gly

Glu

Pro

val

Asn

Thr

Val

Thr

Ser

Ser

Phe

lle

Leu

Ala

Ala

lle

Asp

Arg

Phe

Lys

Ser

Ser

Asn

Ser

Ser

Leu

Lys

Trp

Ile

Pro

Cys

Cys

Ala

Thr

val

Pro

Pro

Arg

Ala

val

Ala

Pro

1325

1340

1355

1370

1385

1400

1415

1430

1445

1460

1475

1490

1505

1520



Met

Val

Val

Gly

Ile

Ala

Val

Ser

Pro

Gly

Thr

Tyr

Ser

1525

Ser Ser
1540

Thr Leu
1555

Phe Cys
1570

Leu Leu
1585

Thr Pro
1600

Ala Ala
1615

Arg Arg
1630

Ala Val
1645

Cys Leu
1660

Gly Vval
1675

His Val
1690

Asn Arg
1705

His Ala
1720

Trp

His

Leu

Trp

Tyr

Val

Ala

Asn

Phe

Leu

Met

Asp

Leu

Pro

Pro

Ala

Asp

Ala

Ala

Ser

Thr

Thr

Asn

Asp

Leu

Ala

Val

Thr

Leu

Leu

val

Gly

Thr

Trp

Cys

Thr

1530

Phe
1545

Met
1560

Ala Gly

Gly

His

1575

Arg
1590

GIn
1605

Ala Pro

Thr

Leu

Asn

Asp

Asn

Phe

GIn

1620

Gly
1635

Glu
1650

Val
1665

Gly
1680

Thr
1695

Asn
1710

Gly
1725

eolf-seql

Phe

Leu

Val

Phe

Tyr

Glu

Arg

Gly

Val

Arg

Ala

Thr

Val

Pro

Trp

Leu

Thr

Thr

Gly

Thr

Ala

Gly

Arg

Arg

Asn

Ala

Met

Val

Ser

GIn

Ser

Thr

Leu

Phe

Ser

Val

Val

Gly

Pro
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Leu

Leu

Val

Gly

Arg

Ser

Thr

Asp

Met

Leu

Ser

Gly

Ala

Pro

Met

Phe

Thr

Leu

Val

Gly

Tyr

Val

Arg

Phe

Ile

Gly

Arg

Ala

Thr

GIn

Gly

Thr

Asp

Ala

Lys

Trp

Leu

Thr

lle

Gly

Ala

Pro

Lys

Ser

Ala

Ser

Trp

Ile

1535

1550

1565

1580

1595

1610

1625

1640

1655

1670

1685

1700

1715



Ala

Val

Asn

Leu

val

Leu

Gly

Ile

Glu

Leu

Gly

Ala

Trp

Asn

Lys Gly
1735

Glu Pro
1750

Cys Gly
1765

Ile Gly
1780

Thr Thr
1795

Ser Asp
1810

Asp lle
1825

Pro Ser
1840

Gly Gly
1855

Trp Arg
1870

Phe Phe
1885

Val Phe
1900

Ser Ala
1915

Arg Asn
1930

Tyr

Gly

Asp

val

Pro

Leu

Lys

Asp

Leu

Met

Leu

Ser

GIn

Arg

Arg

Ile

Ser

Glu

Ser

Leu

Leu

Ser

Met

Leu

Phe

Val

Leu

Gly

Met

Gly

Thr

Gly

Arg

Ser

Ala

Thr

Gly

Asn

Ala

Leu

Ser

Arg

Gly

Ser

Gly

Glu

His

Pro

Ser

Val

His

Glu

Leu

Met

Leu

Ala
1740

Glu
1755

Pro
1770

Ser
1785

Thr
1800

Phe
1815

Ala
1830

Leu
1845

GIn
1860

Ala
1875

Ile
1890

Phe
1905

Ile
1920

Ala
1935

eolf-seql

Tyr Trp

Gly Phe

val lle

Asn Lys

Cys Ser

Ala Gly

Ile lle

Leu Ala

Leu Leu

Trp Thr

Leu Pro

Val Leu

Arg Leu

Phe Tyr

GIn

Ala

Ser

Leu

Ile

Pro

Pro

Ser

Cys

Pro

Ala

Ala

Leu

Ala

Page 17

Thr

Phe

Glu

Gly

Lys

Ser

Asp

Val

Val

Val

Trp

Thr

Phe

Ser

Cys

Ala

Ser

Glu

Val

Val

Pro

Phe

Val

Leu

Ala

Ala

Gly

Thr

Phe

Gly

Gly

Thr

Pro

Thr

Val

Phe

Ala

vVal

Thr

Ala

Gly

Gly

Thr

Asp

Leu

Arg

Leu

Thr

Met

Leu

val

Arg

Pro

Leu

val

1730

1745

1760

1775

1790

1805

1820

1835

1850

1865

1880

1895

1910

1925



eolf-seql

Val Gly Leu Ala Thr Glu Ile Gly Thr Phe Ala Gly Gly Trp Pro 1940
1945 1950

Glu Leu Ser GIn Ala Leu Ser Thr Tyr Cys Phe Leu Pro Arg Phe 1955
1960 1965

Leu Ala Val Thr Ser Tyr Val Pro Thr Ile lle Ile Gly Gly Leu 1970
1975 1980

His Ala Leu Gly Val lle Leu Trp Leu Phe Lys Tyr Arg Cys Leu 1985
1990 1995

His Asn Met Leu Val Gly Asp Gly Ser Phe Ser Ser Ala Phe Phe 2000
2005 2010

Leu Arg Tyr Phe Ala Glu Gly Asn Leu Arg Lys Gly Val Ser GIn 2015
2020 2025

Ser Cys Gly Met Asn Asn Glu Ser Leu Thr Ala Ala Leu Ala Cys 2030
2035 2040

Lys Leu Ser GIn Ala Asp Leu Asp Phe Leu Ser Ser Leu Thr Asn 2045
2050 2055

Phe Lys Cys Phe Val Ser Ala Ser Asn Met Lys Asn Ala Ala Gly 2060
2065 2070

GIn Tyr 1le Glu Ala Ala Tyr Ala Arg Ala Leu Arg GIn Glu Leu 2075
2080 2085

Ala Ser Leu Val GIn vVal Asp Lys Met Lys Gly Val Leu Ala Lys 2090
2095 2100

Leu Glu Ala Phe Ala Glu Thr Ala Thr Pro Ser Leu Asp Thr Gly 2105
2110 2115

Asp Val 1Ile Val Leu Leu Gly GIn His Pro His Gly Ser lle Leu 2120
2125 2130

Page 18



Asp

Thr

Ser

Pro

Asp

Gly

Lys

GIn

Asp

Lys

Tyr

Pro

Leu

Glu

Ile

Arg

Asn

Thr

Asp

Phe

Ser

Asp

Tyr

Ser

Asn

Asp

Ala

Lys

Asn
2140

Cys
2155

Thr
2170

Pro
2185

Leu
2200

His
2215

Asn
2230

His
2245

Glu
2260

Glu
2275

Arg
2290

Asn
2305

Gly
2320

Leu
2335

val

Leu

Pro

Leu

Lys

Lys

Ala

Ala

Cys

Met

Gly

Gly

val

Phe

val

Asp

Phe

val

Pro

Leu

Leu

Gly

Arg

Gly

Gly

Asp

Glu

Glu

Asn

Thr

GIn

GIn

Val

val

Glu

GIn

Ile

Glu Arg
2145

Ser Lys
2160

Thr Leu
2175

Asn Gly
2190

Arg Met
2205

Gly Lys
2220

Phe Tyr
2235

Asp Arg
2250

Thr Ala
2265

Gly Thr
2280

Lys Gly
2295

Ala Ala
2310

Thr Cys
2325

Ile Ser
2340

eolf-seql

Lys Thr

Phe Ser

Thr Gly

Pro Arg

Lys Lys

Val Tyr

Thr Asp

Ser Thr

Pro GIn

vVal Val

Lys Glu

Arg Leu

Asp Leu

GIn Leu

Page

Val

Val

Ile

Cys

Asp

Asp

GIn

Ile

Val

Ser

Thr

GIn

19

Ser

Cys

Pro

Arg

Cys

Lys

Ser

Tyr

Gly

Gly

Leu

Leu

Ala

Val

Thr

Leu

Ser

Val

lle

Arg

Arg

Phe

Gly

Val

Glu

Thr

Leu

GIn

Val

GIn

Glu

Ser

Trp

Tyr

Asp

Asp

lle

Pro

GIn

Glu

Thr

Glu

Val

Thr

Asp

Leu

Asp

Thr

Arg

Pro

Thr

Lys

Ala

val

Thr

2135

2150

2165

2180

2195

2210

2225

2240

2255

2270

2285

2300

2315

2330



Glu GIn

<210> 3

<211> 1463
<212> PRT
<213>

<220>
<223>

Ala Leu Asn Cys

eolf-seql

2345

Artificial Sequence

NUCLEOTIDES 7209...11600

<400> 3
Thr Gly Phe Lys Leu
5

Gly Gly Leu Vval Val
25

Ser Arg Thr Phe Thr
40

Val Glu val Lys Lys
55

Leu

Cys Ser Gly Vval
70

Asp Val Leu Leu Lys
85

Gly His Gly Ala Gly
105

Glu Thr Ala Pro Thr
120

GIn Ala Cys Glu Val
135

Tyr Lys Leu Tyr Pro
150

Leu Val Asn Thr Arg

Leu Ala Ala Ser Gly
10

Thr Glu Thr Ala Val
30

Leu Gly Ser Leu Asp
45

Ser Thr Glu GIn Gly
60

Val Leu Met Arg Pro
75

Pro Gly Leu Asp Thr
90

Asn Met Gly Val Asn
110

Lys Val Glu Leu Glu
125

Arg Arg Gly Asp Ala
140

Val Arg Gly Asp Pro
155

Phe Gly Asp Leu Pro

Leu Thr
15

Lys Ile

Leu Lys

His Ala

His Pro

80

Thr Pro
95

Gly Ser

Leu Ser

Pro Asn

Glu Arg

160

Tyr Lys

Page 20

Arg

Val

Val

Val

Pro

Gly

lle

Lys

Leu

Arg

Thr

Cys

Lys

Thr

Val

Ser

Ile

Trp

GIn

GIn

Lys

Pro

Gly

Tyr

Ser

Ala

Leu

GlIn

Asp

Ile

Leu

Gly

GIn

Arg

Glu

Asn

Val

Pro

Phe

Pro

Arg

Asp

1

65

145

ORF 1B OF 94881 MSV ENCODED BY SEQUENCE OF SEQ 1D NO:1 BETWEEN

50

130

35

115

20

100



165

Thr Lys Ser Ala lle
185

Leu Val Ser Asp Gly
200

Phe Glu Leu Tyr Val
215

Asp Ser Arg Pro Asp
230

Lys Ala Ala Ala Glu
245

Phe Val Leu Pro Gly
265

His Val Gly Lys Ala
280

Lys Asn Ser Met Ala
295

Val GIn Ser lle Pro

310

Glu Asn Trp GIn Thr
325

Ser Lys Pro Lys Thr
345

Leu Ala His Arg Ser
360

Lys Ala Trp Lys Ser
375

eolf-seql

170

His Ala Ala Cys Cys
190

Lys Ser Thr Leu Gly
205

Pro Thr Vval Pro Tyr
220

Thr Pro Phe Met Cys
235

Asp Leu GIn Lys Tyr
250

Val Leu Arg Leu Val
270

Pro Pro Leu Phe Leu
285

Gly val Asn Gly GIn
300

Glu 1le Asp Glu Met
315

Val Thr Pro Cys Thr
330

Arg Thr 1le Leu Gly
350

Ala Leu Ser Gly Vval
365

Pro 1le Ala Leu Gly
380

175

Leu His

Thr Thr

Ser Val

Thr Lys
240

Asp Leu
255

Arg Arg

Pro Ser

Arg Phe

Cys Ala

320

Leu Lys

335

Thr Asn

Thr GIn

Lys Asn

Page 21

Pro

Leu

Met

Ser

Phe

Thr

Pro

Arg

Lys

Asn

Ala

Lys

Asn

GIn

Glu

Gly

Thr

lle

Tyr

Thr

Ala

GIn

Phe

Phe

Phe

Gly

His

Tyr

Thr

GlIn

Phe

Pro

Lys

Val

Tyr

Ile

Met

Lys

val

Gly

Leu

Ser

Gly

Ser

Asp

Lys

Cys

Lys

Glu

225

305

210

290

370

195

275

355

180

260

340



Leu His Cys Thr Val
390

Cys Asp Arg Ser Thr
405

Leu Tyr Glu Leu Ala

425

Asn Cys Cys His Asp
440

Arg Gly Gly Leu Ser

455

Val Tyr Ser Leu lle
470

Lys Met Gly His Glu
485

Phe Glu Asp Leu Leu
505

Leu Val Leu Tyr Ala
520

Val Glu His Leu Asp
535

Thr Val Ile Thr Asp
550

Gly Arg GIn Leu Val
565

Tyr His Met Lys Ala
585

Ala Ile Leu Met Asp
600

eolf-seql

Ala Gly Arg Cys Leu
395

Pro Ala Ile Val Arg
410

Gly Cys Glu Glu Tyr
430

Leu Val Ala Thr GIn

445

Ser Gly Asp Pro Val
460

Ile Tyr Ala GIn His
475

Ile Gly Leu Lys Phe
490

Glu Ile GIn Pro Met
510

Glu Arg Pro Thr Phe
525

Leu Met Leu Gly Phe
540

Lys Pro Ser Phe Leu
555

Pro Asn Arg Asp Arg
570

GIn Asn Ala Ser Glu
590

Ser Cys Ala Cys lle
605

Glu Ala

400

Trp Phe
415

Leu Pro

Asp Gly

Thr Ser

Met Val
480

Leu Glu
495

Leu Val

Pro Asn

Lys Thr

Gly Cys

560

Ile Leu
575

Tyr Tyr

Asp His

Page 22

Asp

Val

Ser

Ala

Val

Leu

Glu

Tyr

Tyr

Asp

Arg

Ala

Ala

Asp

Leu

Ala

Tyr

Phe

Ser

Ser

GIn

Ser

Pro

lle

Ala

Ser

Pro

Ala

Asn

Val

Thr

Asn

Ala

Leu

Asp

Trp

Lys

Glu

Leu

Ala

Glu

Ser 385

Leu

Leu

435

Lys

Thr

450

465

Leu

Lys

Asp

515

Trp

530

Lys

Ala 545

Ala

Trp 595

420

500

580



Tyr Glu Asp Leu lle
615

Tyr Arg Phe Pro Gly
630

Lys Ser His Asn Glu
645

Ala Lys Ala Asp Tyr
665

His Ser His Phe His
680

His Ala Gly Ser Lys
695

Gly Lys Ser Pro Leu
710

Pro Arg Thr Ile lle
725

Pro Gly Arg Tyr GIn
745

Ile Ala Gly Asn Glu
760

Pro Leu Leu Pro Thr
775

Asn Val
790

Leu Leu Ser

Thr Thr Trp Leu Leu
805

eolf-seql

Cys Gly Ile Ala Arg
620

Pro Ala Phe Phe Met
635

Gly Lys Lys Cys Arg
650

Ala Ser Ala Cys Gly
670

GIn His Cys Pro Val
685

Glu Cys Ser GIn Cys
700

Asp Ala Val Leu Lys
715

Met Lys Val Asp Asn
730

Ser Arg Arg Gly Leu
750

Val Asp Leu Ser Asp
765

Cys Lys Asp lle Asn
780

Lys Phe l1le Val Gly
795

Asn GIn Val GIn Asp
810

Cys Ala

Ser Met
640

His Cys
655

Leu Asp

Thr Leu

GIn Ser

GIn lle
720

Lys Thr
735

Val Ala

Gly Asp

Met Val

Pro Pro

800

Asp Asp
815

Page 23

Arg

Trp

Gly

Leu

Ser

Pro

Pro

Thr

Val

Tyr

Val

GIn

Glu

lle

Cys

Cys

Val

Tyr

Thr

Lys

GIn

val

Ser

lle

Asp

Lys

Cys

Leu

Gly

Gly

Lys

Leu

Arg

Val

Ala

Gly

Tyr

Gly

Leu

Asp

Phe

Pro

Asp

Gly

val

Cys

Lys

Thr

610

625

690

705

770

785

675

755

660

740



Pro Thr His GIn Thr
825

Arg Tyr Ser lle Pro
840

Arg Ser

Gly Pro Trp
855

Arg Val Ser Tyr Leu
870

Leu Arg Leu Leu Ser
885

GIn Leu His Pro Vval
905

Met Pro GIn Lys GIn
920

Cys Ala Ala lle GIn
935

Arg Asn Thr
950

Arg Val

val
965

Leu Thr Pro Tyr

Asp Ser Ser GIn Gly

985

Ser Leu
1000

Ser Pro Lys

eolf-seql
Met Phe Asp lle Val Ser Ala Leu

830

Gly Ala Ser Gly Leu
845

Val Arg Leu lle Ala
860

Asp Glu Ala Gly Tyr
875

Lys Thr Pro Leu Val
890

Gly Phe Asp Ser Tyr
910

Leu Thr Thr Ile Tyr
925

Pro Cys Tyr
940

Arg Glu

Val Phe Thr

955

Thr Arg

His Lys Asp
970

Arg Thr

Ala Thr Phe Asp lle

990

Asn Lys Ser
1005

Pro Phe

Ser Gly

Cys Asn
880

Cys Leu

895

Cys Tyr

Arg Phe

Lys Leu

Pro Vval
960

Gly Ser
975

Val Thr

Pro

Gly

Val

Gly

Glu

Ala

Ala

Leu

Arg Ala Leu Val Ala

Lys Val

Pro Pro

Val Pro

Leu Asp
Asp Leu
Phe Asp
Pro Asn
Ser Lys
Phe Gly
Ile

Thr

Leu

Cys

Ala

Gly

GIn

GIn

Ala

GIn

Pro

865

945

Ile Thr Arg

Ala Arg His Gly Leu Phe Ile Tyr Asp Pro His Asp GIn Leu GIn

1015

Glu Phe
1030

1020

1035

Page 24

Phe Asn Leu Thr Pro Glu Arg Thr Asp Cys Asn Leu Ala

850

930

1010

1025

820

835

900

915

980

995



Phe

Val

Arg

Ala

Asn

Leu

Asn

Val

Tyr

Thr

Leu

Phe

Ser

Thr

Val

Ser

Leu

Pro

Asn

Asp

Gly

Leu

Leu

Asp

Ile

Thr

Arg
1045

Thr
1060

Ser
1075

Leu
1090

Gly
1105

Lys
1120

Arg
1135

Ala
1150

Pro
1165

Thr
1180

val
1195

Ala
1210

Gly
1225

Ser

Gly

Val

Asp

Glu

Phe

Glu

Ala

Arg

Ser

Leu

Ser

Ala

Asp

Lys

Asp

Ala

Pro

Gly

Tyr

Leu

Trp

Tyr

Tyr

Thr

Glu

val

Tyr

Glu

Lys

Arg

Ser

Phe

Ala

Pro

Ser

Phe

Ile

Gly

Glu

Lys

Leu

Leu Val
1050

Ala Leu
1065

Cys Lys
1080

Cys Met
1095

Ser Pro
1110

Pro His
1125

Asp Arg
1140

Lys Pro
1155

Leu Gly
1170

Gly Gly
1185

Arg lle
1200

Glu Ala
1215

Gly Thr
1230

Pro Arg

eolf-seql

Val Leu

Glu Thr

Ser Leu

Pro Leu

Asp Ser

Trp Pro

Leu Val

Met Val

Thr Pro

Glu Pro

Ala Thr

Ala Arg

Thr Ile

Ser Leu
Page

Asn

Gly

Leu

Pro

Pro

Val

Ala

Gly

Gly

GIn

Asp

Glu

Gly

Pro
25

Val

Ser

Ala

GIn

Ala

Val

Ser

Ala

Val

Ala

Cys

Leu

Gly

Lys

Asp

Pro

Ala

val

Phe

Thr

Met

Gly

Val

Leu

Arg

Pro

Cys

Asp

Asn

Arg

Cys

Ala

Ala

Arg

Tyr

Ser

Pro

Glu

Ser

Ala

Phe

Ser

Pro

GIn

Pro

Val

Tyr

Glu

Tyr

Ala

His

val

1040

1055

1070

1085

1100

1115

1130

1145

1160

1175

1190

1205

1220

1235



Ala

Cys

GIn

Arg

GIn

Phe

Trp

Val

Lys

Asn

Lys

Val

Thr

Pro

Asp

Leu

lle

Gly

Arg Ala

Ile

lle

Thr

Asp

Ala

1240

val
1255

Leu
1270

Glu
1285

val
1300

Glu
1315

GIn
1330

Pro
1345

1360

Leu
1375

Leu
1390

Glu
1405

Tyr
1420

Ile
1435

Thr

Thr

Arg

Leu

Ala

Asp

Thr

Gly

Asp

Thr

Tyr

val

Asp

Ala

Leu

Leu

Pro

Thr

Leu

Thr

Leu

Trp

Asp

Gly

Ser

Val

Ser

Met

Thr

Lys

Ala

Ala

Ala

GIn

Ala

Tyr

Arg

1245

Ser Pro
1260

Tyr Leu
1275

Lys Cys
1290

vVal Trp
1305

Trp Ser
1320

Asp Ala
1335

Asn Arg
1350

Val Thr
1365

Trp Phe
1380

Pro Phe
1395

Ile Leu
1410

Asn Trp
1425

Ala Arg
1440

eolf-seql

Gly Arg

Pro Glu

Trp Lys

Lys Gly

Ala Leu

vVal Val

Lys Val

Pro Tyr

Glu Asp

Arg Arg

Ala Arg

Asp His

Ala

Leu

Leu

Ala

Pro

Tyr

Val

Asp

Leu

Thr

Arg

Val

Thr

Page 26

Ala

Arg

Lys

Thr

Asp

lle

Arg

Tyr

Gly

Phe

Met

Arg

Tyr

Lys

Pro

Leu

Ala

Tyr

Asp

Thr

Gly

Pro

Gly

Asn

Glu

Ala

Tyr

Asp

Tyr

Ala

Pro

Thr

Ala

GIn

Phe

Asp

Arg

Phe

val

Leu

Phe

Phe

Arg

Cys

Asp

GIn

Trp

Glu

Gly

Pro

Ala

1250

1265

1280

1295

1310

1325

1340

1355

1370

1385

1400

1415

1430



Leu Gly Thr Glu Leu GIn Val

1450

Pro Glu GIn Vval

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

4
249
PRT

<220>
<223>

Pro

eolf-seql

1455

1460

Artificial Sequence

NUCLEOTIDES 11611..12360

<400> 4

Met GIn Trp Val Tyr
5

Pro Ser Leu Ser Ser
25

Pro Tyr Cys Leu Gly
40

Ser Glu Trp Phe Ala
55

Leu Pro Asn Tyr Arg
70

Pro Asp Val Pro GIn
85

His Met Arg Val Ser
105

Tyr Arg Thr Met Glu
120

Ser Glu Ala Thr Leu
135

Phe GIn His Leu Ala
150

Cys Gly Val Lys Ser
10

Leu Leu Val Trp Leu
30

Ser Leu Leu GIn Ala
45

Pro Arg Phe Ser Val
60

Arg Ser Tyr Glu Gly
75

Phe
90

Ala Val Lys His

Leu Ile Asp Glu
110

Ser Gly GIn Ala
125

Thr Lys Leu Ser Arg

140

Ala Vval Glu Ala Asp
155

Val Ser
15

Thr Leu

Gly Tyr

Arg Ala

Leu Leu

80

Pro Leu

95

Met Val

Ala Trp

Leu Asp

Ser Cys
160

Page 27

Cys

Ser

Trp

Leu

Pro

Gly

Ser

Lys

Val

Arg

ORF 2 OF 94881 MSV ENCODED BY SEQUENCE OF SEQ 1D

Ser

Ser

Ser

Pro

Asn

Ile

Arg

GIn

val

Phe

Glu Leu Gly Arg Pro Arg Leu Pro

1445

NO:1 BETWEEN

Trp

Phe

Ser

Phe

Cys

Leu

Arg

Val

Thr

Leu

Met 1

Ser

Phe

Thr

65

Arg

Trp

val

His

Ser 145

50

130

35

115

20

100



Ser Arg Leu Ala Met
165

Glu Tyr Asn Thr Thr
185

Gly Thr Arg Pro Lys
200

His Ala Ser lle Phe
215

Val Leu Trp Leu Arg
230

Trp Pro Thr Ala Thr

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

5
265
PRT

<220>
<223>

Leu
170

Lys Asn Leu
Leu Asp Arg Val
Leu

Thr Asp Phe
205

Ser Val
220

Ser

Ile Pro Ala Leu
235

His His Ser Asn

Artificial Sequence

NUCLEOTIDES 12219..13016

<400> 5

Met Ala Tyr GIn Arg
5

Cys Tyr Leu Val His
25

Cys Phe Trp Phe Pro
40

Ile Asn Tyr Thr lle
55

GIn Arg Leu Glu Pro
70

Ala Arg Phe His
10

Ser Ala Leu Ala Ser

Leu Ala His Gly Asn

45

Cys Lys Pro Cys
60

Gly Arg Asn Vval
75

Ala Ser Ser Val

eolf-seql

Ala Val Gly Asn Val

175

Glu Leu lle Phe
190

Pro
Arg GIn Trp Leu lle
Thr Leu
Gly

Arg Tyr Val Phe
240

245

ORF 3 OF 94881 MSV ENCODED BY SEQUENCE OF SEQ 1D

Leu Leu Leu Cys Gly

Asn Ser Ser Ser

30

Thr Ser Phe Glu

Pro Thr Ser GIn Ala

Trp Cys Lys lle Gly
80

Page 28

Ser Leu

Thr Pro
Ser Val
Phe

Thr

Phe His 225

NO:1 BETWEEN

Phe Vval

1

Thr Leu

Leu Thr

Ala GIn

His Asp 65

210

50

195

35

180

20



Arg Cys Glu Glu Arg
85

Gly Tyr Asp Asn Leu
105

Leu Ser Phe Ser Tyr
120

Gly Asn Val Ser Arg
135

Ala Glu His Asp Gly
150

Ser Ala Ser Tyr Ala
165

Trp Phe His Leu Glu
185

Leu Asn lle Ser Trp
200

Arg Arg lle Tyr GIn
215

Ser Trp Ser Phe Arg
230

GIn Arg Lys Val Pro
245

Pro Ser Ala Phe Pro

<210> 6

<211> 183
<212> PRT
<213>

<220>
<223>

eolf-seql

Asp His Asp Glu Leu
90

Lys Leu Glu Gly Tyr
110

Ala Ala GIn Phe His
125

Val Phe Val Asp Lys
140

GIn Asn Ser Thr Ile
155

Val Tyr Tyr His His
170

Trp Leu Arg Pro Phe
190

Phe Leu Arg Arg Ser
205

Ile Leu Arg Pro Thr
220

Thr Ser Ile Vval
235

Ser

Leu Pro Ser Gly Gly
250

Ser Thr Ser Arg

Artificial Sequence

NUCLEOTIDES 12761..13312

Ser Met
95

Tyr Ala

Pro Glu

Arg His

Ser Ala
160

GIn lle
175

Phe Ser

Pro Ala

Arg Pro

Asn Leu

240

Arg Pro
255

Page 29

Ser

Trp

Leu

GIn

Arg

Asp

Ser

Ser

Arg

Thr

Asn

260

Ile

Leu

Phe

Phe

Gly

Trp

Pro

Leu

Gly

Val

Pro

Ala

Gly

lle

Asn

Gly

Leu

Ala

Pro

Pro

Val

Ser

Phe

Ile

Cys

Ile

Asn

val

Ser

val

GIn

Lys

100

115

130

145

180

195

210

225

265

ORF 4 OF 94881 MSV ENCODED BY SEQUENCE OF SEQ 1D NO:1 BETWEEN



<400> 6

Met Ala Ala Thr lle
5

Val Ser Glu Ala Phe
25

Asp Ile Lys Thr Asn
40

Asn Ile Asn Cys Phe
55

Thr Pro Leu Arg Arg
70

GIn Tyr Ile Thr Ile
85

Asn Ala Asp Leu Leu
105

Met Ser Glu Lys Gly
120

Val Ser Ala Cys Val
135

His Thr GIn GIn His
150

Phe Leu Thr Pro Ser
165

Leu Ala Ile Leu Leu

<210> 7

<211> 201
<212> PRT
<213>

<220>
<223>

eolf-seql

Leu Phe Leu Leu Ala
10

Ala Cys Lys Pro Cys
30

Thr Thr Ala Ala Ala
45

GIn Ser His Arg Ala
60

Ser Ser GIn Cys Arg
75

Thr
90

Ala Asn Val Thr

Met Leu Ser Ala Cys
110

Phe Ile Phe

125

Lys Val

Asn Phe Thr Asp Tyr

140

His Leu Val
155

Ile Asp

Thr Met Arg Trp Ala
170

Ala Vval

Artificial Sequence

Gly Ala
15

Phe Ser

Gly Phe

Ser Thr

Glu Ala
80

Asp Glu
95

Leu Phe

Gly Asn

Val Ala

His lle
160

Thr Thr
175

180

Page 30

GIn

Thr

Met

Ala

Val

Ser

Tyr

lle

His

Arg

Ile

His

His

Val

GIn

Gly

Tyr

Ala

Ser

Val

Leu

Ala

Leu

Leu

Leu

Gly

Ile

Leu

Ser

Gly

Thr

Leu

Cys

Met

Ser

GlIn

Thr

Pro

Tyr

Glu

Val

GIn

Leu

1

35

50

65

115

130

145

ORF 5 OF 94881 MSV ENCODED BY SEQUENCE OF SEQ 1D NO:1 BETWEEN

20

100



eolf-seql

NUCLEOTIDES 13309..13914

<400> 7
Met Lys Cys Ser Cys
5

Phe Trp Trp Leu Phe
25
Asp Gly Asn Asp Asp
40
Ile Cys Glu Leu Asn
55

Ala Vval
70

Glu Thr Phe

Leu Gly Phe Leu Thr
85

Ala vVal Ser Ala Thr

105

Met Tyr Gly Val Cys
120

Ala Ala Lys Asn Cys
135

Asn Phe l1le Val Asp
150

Ile val val Glu Lys
165

Asn lle Lys His Val
185

Arg Thr Ser Ala Glu

Lys Leu Gly His Phe

10

Leu Leu Cys Thr Gly
30

Ser Ser Thr Ser GIn
45

Gly Thr Glu Trp Leu
60

Val Leu Tyr Pro Val
75

Thr Ser His Phe Leu
90

Gly Phe Ile Gly Glu
110

Ala Phe Ala Ala Phe
125

Met Ala Cys Arg Tyr
140

Asp Arg Gly Arg lle
155

Leu Gly Lys Ala Glu
170

Val Leu Glu Gly Vval
190

GIn Trp Glu Ala

Leu Thr
15

Pro

Leu Ser Trp

Tyr 1le Tyr

Ser Gly His

Ala Thr
80

Asp Ala
95

Leu

Arg Tyr Val

Phe

Val Cys

Ala Arg Thr

His Arg
160

Trp

vVal Gly
175

Gly

Lys Ala GIn

195

Page 31

Ser

Asn

Phe

Ile

Gly

Leu

val

Arg

Lys

Asp

Pro

Ser

Phe

Leu

Asp

Ile

Leu

Ser

lle

Phe

Ser

Leu

Leu

Cys

val

Thr

Trp

Ser

Gly

Ser

Arg

Thr

Ser

val

Thr

1

65

145

200

50

130

35

115

20

100

180



<210> 8

<211> 173
<212> PRT
<213>

<220>
<223>

eolf-seql

Artificial Sequence

NUCLEOTIDES 13902..14423

<400> 8

Met Gly Ser Leu Asp
5

Leu Val Leu Ala Phe

25

Leu Lys Val Ser Arg
40

Phe Leu Asn Cys Ser
55

GIn Ser Thr Asn Arg
70

Leu Trp Gly Val Tyr
85

Arg Cys Arg Leu Cys
105

His His Val Glu Ser

120

Asn Arg Ala Tyr Ala
135

Thr Leu Val Pro Gly
150

Val Lys Arg Gly Vval
170

Asp Phe Cys Asn Asp
10

Ser lle Thr Tyr Thr
30

Gly Arg Leu Leu Gly
45

Phe Thr Phe Gly Tyr
60

Val Ala Phe Thr Leu
75

Ser Leu Thr Glu Ser
90

Cys Leu Gly Arg Arg
110

Ala Ala Gly Leu His
125

Val Arg Lys Pro Gly
140

Leu Arg Ser Leu Val
155

Val Asn Leu Val Lys

Pro Thr
15

Pro Ile
Leu Leu
Met Thr
Gly Ala

80

Trp Lys
95

Tyr lle
Ser lle
Leu Thr
Leu Gly

160

Tyr Gly

<210>
<211>

9
128

Page 32

Ala

Met

Tyr

Val

Phe

Leu

Pro

Ser

Gly

Arg

ORF 6 OF 94881 MSV ENCODED BY SEQUENCE OF SEQ 1D

Ala

Ile

lle

Val

val

Ile

Ala

Ala

Val

Lys

NO:1 BETWEEN

GIn

Tyr

Leu

His

Ala

Thr

Pro

Ser

Asn

Arg

Lys 1

Ala

35

Phe

50

65

Leu

Ser

Ala

115

Gly

130

Gly

Ala 145

165

20

100



<212>
<213>

PRT

<220>
<223>

Artificial Sequence

NUCLEOTIDES 14413..14799

<400> 9

Met Ala Gly Lys Asn

5

Met Gly Lys Gly GIn
25
Met Ile Lys Ser GIn
Lys Lys Pro Glu Lys
55

Arg His His Leu Thr

70

GIn Thr Ala Phe Asn

85

Gly Lys Val Ser Phe

Val Arg Leu lle Arg

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

10

DNA
<400> 10

tttgtgtacc
cgacaggtac
ggacctcccg
tctgggatgt
caagtctatt
acggacctcg

cccattggta

10

Pr

40

Gl
105

Va
120

14843

ttggaggcgt
ccttctctct
agtatttccg
tctcceggtyg
gcacacggtg
gtgcagttgg

tcccccaggt

GIn Ser GIn Lys Lys

o val

Arg GIn GIn Ser Arg
45

Pro His Phe Pro Leu

60

GIn Ala Glu Arg Ser

75

GIn Gly Ala Gly Thr
90

n Val

I Thr Ser Thr Ser

Asn GIn Leu

Glu Phe Met

eolf-seql

Arg
15
Cys
30

Gly

Ala

Leu

ORF 7 OF 94881 MSV ENCODED BY SEQUENCE OF SEQ 1D

Arg Asn Ala

GIn Leu Leu

Gly GIn Ala

Ala Glu Asp

Cys Leu GIn

80

Ala
95

Leu
110

Ala

125

gggtacagcc
cggggcgagce
gagagcacct
catgtgcacc
tctcagtgca
cttgtttcac

ggaatgttct

ctgccccacc
gcgccgectg
gctttacggg
ccggctgecc
cggtctcttc
aagcctaaag

ccatctgggt
Page 33

Ser Leu Ser

Pro val Ala

Ser GIn Gly

Porcine Reproductive Respiratory Syndrome Virus

ccttggccce
ctgctccctt
atctccgccc
gggtattttg
tctctccaga
acaagctcca

gttgctggct

NO:1 BETWEEN

Ala Pro 1

Gly Thr

Lys Lys

Asp

Ser lle

Ser Ser

His Thr

Ala Asn

tgttctagcc
gcggcgggaa
tttaaccatg
gaacgccggc
acttcaggac
ttggaaagtt

gtcaaccatt

65

35

50

115

60
120
180
240
300
360
420

20

100



tttcctttag
gctgacgtat
tacgagcgtg
gcgaactcca
tccecetttge
agcatataca
cgcatgatgt
ctagaacacc
gccgattggg
tgcggctacc
ttgagccagt
caaaccaagt
cgtgctgtgg
tggatcaggc
cttcgcattg
aagtggtatg
gactcggctt
tccccacctyg
attaataatg
tctgatggtg
aaccgcgcct
gaggtgaggc
tctgaaggct
gccectggegt
cttgccaatc
ccggagcagt
tgcggatcca
agctccaaac
tccgtgactc
tgggaagagc
tctaaggaaa
gtccttaccyg
ccactggatt

ccggacaatt

cgcgcatgac
tgtaccgtga
gttgcaattg
tgcacgtgtc
ctcaacgggc
ggtgggaaaa
ggactccgga
aggtcaaggt
agctcactga
ttgttcggga
cagccgaagt
ggggtgtgcc
tcgaccctga
acttgaccct
tgccgaacac
gtgccgecegg
ccaccctcaa
cggacgggtc
acttcacgtc
accttgctca
gccctaacge
ctggaatggc
gtgtcgcgtc
ctgcttatag
cacctcccca
ccggcttctc
cagaagggga
aggccatggc
tgaacgagtg
ccaaagaccc
cagcccctga
aggaacttag
tgacttggcc

tgagctctgg

ctccggcaat
cggttgctta
gtatccgatt
cgaccaaccg
ttgtcggcag
atttgtaatt
atccgatgac
ccttgttcgg
gtcccctgag
cccggctgta
gctcagtcgc
tggcaagtac
tggtcccatt
gaatgatgat
agagcctacc
caaacgggcc
ggttgcccga
ttgtggttgg
ccctctgect
ggccattcaa
caaatacctc
tcctcgcetcc
gccttacccg
actgccttca
ggagttctgg
tagtctgtat
attcatctat
cctccttgca
cttccccacg
tggcgctget
agaagctcaa
cgagcaacag
aaccttaacc

cattggtgcc

eolf-seql

cacaacttcc
acccctagac
acggggcctg
ttccectggtg
ccgttctgtc
tttatggatt
tccacggctt
agctttcccg
aacggttttt
tccgaaggca
gaggcgcatc
atccagcgca
cacgttgaag
gtcaccccgg
acacaccgga
cgtggcaagc
ccgacttcca
catgcccttg
cggtacaaca
tgtttgcaac
gtaaaactca
ctctctcgtg
gaggacgggt
gactgtgttt
actcttgaca
aaattgttgt
actgttgaga
aaaattaagg
gatgttccag
gttgtcctat
gcgagaaacc
gtgcaggtgg
gctacggcga

cagcccgcta
Page 34

ttcaacgact
acctccgtga
tgcctgggat
ccactcatgt
cgttcgaaga
cctcctccga
tggaagttct
cccatcacct
ccttcagcac
agtgttggct
tggctaccgc
gacttcaagt
cattgtcttg
gattcgttcg
tctttcgttt
gtgccgccaa
ccagtggaat
ccgccatact
ggccggagga
tacctgccge
acggagttca
agtgcgttgt
tgcctaaacg
gtgatggtat
aaatgttgac
tagaggtctt
ggatgttgaa
tcccatcctc
tcaactctga
gtccatcgga
gtaaggtcct
ttgagggtga
cccectgttag

ccgttcaaga

cgtgaaggtt
actccaagtt
ggctgtgtac
gttaacaaat
ggcccattct
cggtcgatct
gccgcececgag
tgtcgacctt
gtcacatcct
ttcctgettt
ctatggttac
tcacggtctc
cccccagtct
cctaatgtct
tggagtgcac
aagtgagaaa
cgtcacctac
gaaccggatg
cgattgggct
catagctcgg
ttgggaggta
tggcgtctge
tgcacttgag
tattgacttc
ttcceccgtca
gccgcagaaa
ggattgtccg
aaaggcccca
gttaatatct
tgcaaaagaa
ccaccctgtg
tcaggatatg

agggccggta
actcattctg

480

540

600

660

720

780

840

900

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



gcgaggcctg
tttctggatt
tggcctgtaa
tttgtgaagc
tccgaagcca
atcgatttga
ttcaggcgcc
gttcatgcaa
agtcgtgcga
aaaacttggc
ctccctgaca
agtgccggcec
acaaaaccgg
gaagatgcca
gtgggtggag
cagcgcctta
cttttctcge
cttgctctcc
ttttctggtt
gtatttttat
gagtgtcatg
cttgtggtcg
cgttgtctct
atttatgtgg
cctgcagaag
tccttgtgtg
tggcgegggt
tatgccaact
cccagtcagg
cctacgcccg
gtcccagtca
cgctgcggtt
cagacccccc

gcecgtggecc

caccccgtct
tgcctgacgt
gggctaccgc
ctcgaggtgt
gttctgtcgt
caacttcgaa
cgcgtttctc
agataaagag
ccccagccac
gctgcacctc
tgattcaaga
tgaagcaact
ttggaccggt
tctccgetga
gttggaaaag
cgacatgggt
cacggggctc
tgctctgcecg
ctgtgcggtg
tctcgactcc
ctgagctttt
ggccatcggg
ggtttgttct
tgtcccaagg
tgacccttaa
atcggttcca
gctggtgtgg
tggatgaaaa
ccattaaatg
aggtcgtccg
acccagattg
attcgacagc
tcaggaactc

aggtatctgt

tgttgagcgc
gcagacctcg
gtctgacccc
tttctctgat
cgatgaccgg
cgagacgctc
cgcgcaagct
tcgggtatat
caagaagtgg
gcagttccaa
cacaccgcct
ggtggcgceag
gcttgaccag
caagccaccc
ttttatgctc
ttttgaggtt
tatggctcca
ttcttaccca
tgttcgtttg
acccgaccca
ggctcttgag
cctcttatgc
cctacgtata
gcgttgtcac
tgtgtttcct
agcgccaaaa
tgagagccct
gaagatatcc
cctgaaagtt
tgtgtctgag
cagggttgtg
acaactggtc
tgtccccacc

gtggactctt

eolf-seql

tgtggcacgg
gaccagcctt
ggttggatcc
ggcgagtcgg
acaaaagaag
tctgggtctg
ttaatcgacc
gaacaatgcc
ctcgacaaaa
gctggtcaca
cctgttccca
tgggatagga
accgtccctc
cattcgcaaa
tccggcacce
ctctcccatc
ggtgattggc
atactcggat
ggtgtttttg
gtcggttctt
cagcgccaac
gtcattcttg
tgcatgctcg
aagtgttggg
ttttcgegeg
ggagttgacc
attcatcaat
gcccagacgg
ttgcaggcag
attcccttct
gtagattcgg
cttggtcggg
aaaacaactg

gttcatttca
Page 35

agtcgaacgg
tagacctgtc
acggtaggcg
cccttcagtt
ctccggtggt
acccctttga
gaggtggtcc
ttcaagcttg
tgtgggacag
ttcttgagtc
ggaagaaccg
aattgagtgt
tgcctatgga
acccttctag
gtttcgcggg
tcccagcettt
tgtttgcagg
gccttccectt
gttcttggat
cttgtgacca
tttgggaacc
gcaagttact
cagatttggc
gaaagtgtat
ccacccgctc
ccgtgcactt
cacaccaaaa
tgattgctgt
gaggggctat
cggccccatt
acacttttgt
gcaactttgc

gtggggcctc
tcctcggect

cagcagttca
cctggccgceg
tgagcctgtc
cggagagctt
tgacgccccc
attcgccaaa
gcttgccgat
tgaacctggt
ggtggacatg
cctcaaattc
agctggtgac
gacacccccc
catccagcaa
tcaagtagat
gtccgttagt
tatgctcaca
tgctgttcta
attgggtgtc
ggcttttgct
cgattcgccg
tgtgcgcage
cggtgggtca
aatttctctt
aaggacggct
atctcttgtg
ggcgacaggc
accgatagct
cccgtatgat
tgtggaccag
ttttccgaag
ggctgcggtce
caagctaaat
atacaccctt

ttggttaacg

2520
2580
2640
2700
2760
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



tcacctcaag
cctacttatg
accctgccat
ttggtgcttg
atggtctttt
tttcctatge
tttttggtgt
tgggcagttg
tatacctccg
gcggecgttc
ggatcccttc
gtaggctctt
actgccaccc
atgcacacgt
gttgccccta
accggagtcg
gactcagggt
aacaaactcg
actaggctct
aagttgagcc
cttgcttctg
ttccttctct
ttgctgaatg
gtacttgcat
gctctcaacc
gccacagaaa
tactgcttcc
gggctccatg
ctggttggtg
cttaggaaag
gcttgcaagt
tttgtgtccg
agagctctgc

gccaagctcg

tgtgtggtcg
gccccggagt
tgttctcagc
cctccttggg
tggcgttttg
tcttgaggtg
tttgcctacc
gccgtttcac
gaccacgtgg
ggagagccgce
ttgaaggtgc
cccttggttc
atgtgttgaa
tcaatactaa
tggttaagat
aacctggcat
cacctgtcat
gttctggtct
ctgacctttc
cagccatcat
tcceccgtgat
ggcgcatgat
aaattctccc
gggccacccc
gcaacaggtt
tcgggacttt
tgcccaggtt
ccctcggegt
atgggagttt
gcgtgtcgea
tgtcgcaagc
cttcaaacat
gtcaggagct

aggctttcgc

agggacctct
tgtgtgttcc
cgttgcccat
cgctttagcc
tgcttacgcc
ggtaaccctt
agctgccggc
ccaggttgcc
tgcagctgct
tttgactgga
tttcagaact
tggaggagtt
tggtaacaca

tggtgattat

cgctaagggg

catgggggaa
ttcagaagct

tgtgacaacc
tagacatttt
ccctgatgtg
ggaaggtggc
gggccatgcc
agcagtcttg
ctggtcggca
gtccctggeg
tgctggtgga
ccttgctgtg
aattttgtgg
ctcaagcgct
gtcctgtggc
tgaccttgat
gaaaaatgca
ggcctccttg
tgagacggcc

eolf-seql

gacccgtggt
tctcgactct
ctttccggta
caccgcttgg
tggcccatga
catcctctca
gttctctcgce
ggaattatca
gtagcaacgg
cggactttga
caaaagccct
ttcaccattg
gccagggtca
gcctggtccc
tatcgcggtc
ggattcgcct
ggtgacctta
cctgaagggg
gcaggtccaa
acaactattc
ctctcaactg
tggacaccca
gtccgagctg
caagtgttga
ttctacgcac
tggcctgaac
actagttatg
ttattcaaat
ttcttcctac
atgaataacg
tttttgtcca
gctggccaat
gttcaggttg

actccgtcac
Page 36

gttcgaaccc
gcgtgtctge
gagaggtggg
ctcttaaggc
gctcctggtt
ctatgctttg
tgggaataac
caccttatga
ctccagaagg
tcttcacacc
gccttaacac
atggcagaag
ctggtgattc
atgctgatga
gtgcctactg
tctgtttcac
ttggagtcca
agacctgctc
gcgtccctct
cgagtgactt
tccagetttt
ttgttgccgt
togttctcttt
tgattagact
tcggaggtgt
tgtcccaagc
tccccaccat
accgatgcct
ggtattttgc
aatccctgac
gtttaacgaa
acatcgaggc
acaagatgaa

ttgacacagg

tttttcgtat
cgacggagtt
gatttttatt
agacatgtca
aatttgcttc
ggtgcactca
cggtcttctt
catccaccag
tacttacatg
atctgcagtc
cgtgaatgtc
agtcatcgtc
ctacaaccgc
ctggcaaggc
gcaaacgtca
taactgtggc
taccggttca
catcaaggaa
tggggacatt
ggcatcgctc
gtgcgtcttt
aggcttcttt
tgcactcttt
cctcacggcg
cgttggcctg
cctctcgaca
catcatcggt
ccacaacatg
tgagggtaat
agctgctttg
cttcaagtgc
ggcgtatgct
aggagtattg
tgacgtgatt

4560
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
6480
6540



gttctgcttg
aaaactgtgt
gtcgtgtcca
ctttttgaaa
aaaaaacact
tgggacaagt
gcttttcagg
ccccaacagg
attacgtata
tgccttgaag
gaccttacag
accactgaac
gcctagttgt
taggctcttt
ggcacgctgt
cccttgttga
atggggccgg
aggtagaact
cccctaacct
aaggtcgcct
agtccgcaat
aatccacgct
atagtgtcat
gcacttccaa
tcttgcctgg
caccactgtt
agaggttccc
ccgtcaagga
aacctaaaac
cactcagtgg
ggaaaaacaa
tggcttccty
atgaacttgc

ttgtggcaac

ggcaacaccc
ctgtgcaaga
acacgcccgt
atggcccgcg
gtgtatccct
ctaacggcga
acaggtcaac
gattcgatcc
acaggcatct
ctgccagact
ctaccgaagt
aggctttaaa
aactgaaacg
agacctaaaa
cgtggcgaac
cgttctcctc
gaatatgggc
agagttgtcc
ccaactcccc
tgtcaacact
tcatgcggct
gggtaccact
ggaatacctt
ggctgctgca
ggtcctacgc
ccttccatca
aacaaaggat
aaattggcag
tagaaccatc
tgtcacccag
gtttaaggaa
cgatcgcagc
aggatgtgaa
gcaggatggc

ccatggatcc
aacacgatgc
ggataccttg
ccatcgcagc
cggcttccac
caccttttac
cgactataga
aaagtccgaa
ggtcaaaggt
gtcccttgag
ggagaaacta
ctgctagccg
gcggtaaaaa
gtcacctccg
ttatgttccg
aaacccggac
gtgaacggtt
aagcaaataa
tacaagcttt
aggtttggag
tgttgcctge
cttcaacatg
gattcacgcc
gaggacctcc
ctagtgcgca
acctaccctg
gtccagagca
actgtgacac
ctaggtacca
gcgttcatga
ttgcattgca
acccccgceca
gagtacttgc

gctttcacaa

eolf-seql

atcctcgaca

ctgggtggtt
accggcatcc
gaggacgacg
aaaatcaatg
acggatgatt
gacagggatt
gccectgttg
aaggaggtcc
caagctcttg
aagcgcatca
ccagcggctt
tcgtaaaata
aggtggaggt
gtgtcgtctt
ttgacacaac
ctatttggga
tccaagcatg
atcctgtcag
atttacctta
atcccaatgg
gtttcgagct
ctgacacccc
aaaaatatga
ggttcatctt
ccaagaactc
tacctgaaat
cttgcaccct
acaacttcat
agaaggcctg
ctgtcgccgg
ttgtgaggtg
ctagctacgt

aacgcggtgg
Page 37

ttaatgtggg
ccaaattcag
cacttcagac
accttaaagt
gtaaagttta
cccgatacac
atgaaggtgt
gcactgttgt
tagttcccaa
ctgggatggg
ttagtcaact
gacccgctgt
ccacagcaga
gaagaaatca
gatgaggcct
acccggcatt
ttttgaaact
tgaagtcagg
gggggacccc
caaaactccc
ggtcctcgtg
ttatgtcccc
ttttatgtgt
cctatccact
tagccatgtt
catggcaggg
tgatgaaatg
caaaaaacag
agccttggct
gaagtcccca
cagatgcctt
gtttgttgcc
gctcaactgt

cctgtcgtcc

gggtgaaagg
tgtctgcact

gccaacccca
tgagagaatg
ctgcaaaatt
tcaagaccat
acagaccgcc
aatcggtggc
acctgacaac
ccaaacttgt
ccaaggtctg
ggccgeggceg
actttcacct
actgagcagg
cacccaccgt
caaccagggc
gcacccacaa
cgcggggacyg
gagcggcgta
caagacacca
tctgatggta
actgtacctt
actaaacatg
caagggtttg
ggtaaggcgc
gtcaatggcc
tgcgcececegtyg
tactgttcca
cacaggtcag
attgccttgg
gaggctgacc
aacctcctgt

tgccatgacc

ggggaccccg

6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580



tcaccagtgt
cggccttgaa
aggaccttct
aaagacccac
ttaaaacgga
ttgaagcagg
atatgaaggc
cgtgtgcttg
ggtgtgctcg
agaagctgaa
aagccgacta
aacactgccc
gtcagtcacc
acaaacctcc
gaagatatca
ttgatctttc
acatggtgaa
ccggaaaaac
ctcatcagac
gagcctcagg
ccagcggaca
tagacattct
ttcacccggt
tgaccaccat
agaaacttga
ttggtcaggt
catcccaggg
acaaatcccg
ctcatgacca
cgttcagccg
cgaaggccct
tcttagccge
ataacctggg

tggcgccaca

gtccaacacc
gatgggtcat
tgaaatccag
ttttcccaac
cccaaagaaa
acggcagtta
gcagaacgcc
cattgaccat
ccaggacggt
aagtcataac
tgcgtccgee
agtcactctg
tgtcggggct
tcgtaccatt
gtcccgtcga
tgatggagac
ggtggcttgce
cacctggcta
aatgtttgac
actccctttt
tgtccctgge
aaggctgctt
cggctttgat
ttatagattt
atccaaggcc
cctgacaccg
ggcgaccttc
agcacttgta
actccaggag
tggggatgag
agagacaggt
ttgttcggcc
gttttacttt

ttggccagtg

gtctactcac
gaaattggtc
cccatgttag
taccattggt
actgtcataa
gtccccaatc
tcagagtatt
gaccccgagt
taccgttttc
gaagggaaga
tgtggacttg
agctgtggcc
ggcaaatccc
atcatgaagg
ggtcttgttg
taccaagtgg
aacgtactac
ctgaaccaag
atagtcagtg
ccaccacctg
cgagtgtcat
tccaaaacac
tcctattgtt
ggccctaaca
aggaacacca
taccacaaag
gacattgtga
gccatcactc
tttttcaact
ctggttgttt
tcaccccgat
agtctagaag
tccccggaca

gtcacccacc

eolf-seql

tgataattta
tcaagttcct
tgtattctga
gggtcgagca
ctgataaacc
gcgaccgtat
atgcgtccgce
ggtatgagga
caggcccggce
aatgccgtca
atttgtgttt
accatgccgg
cccttgacgce
tggacaacaa
cagtcaaaag
tgcctetttt
tcagcaagtt
tccaggacga
ctcttaaagt
ccaggtccgg
atctcgatga
cccttgtgtg
atgtgttcga
tctgtgcagc
gagtggtttt
atcgtaccgg
cattgcatct
gggcaagaca
taacccccga
tgaatgtgga
ttcgagtatc
ggagctgcat
gcccagettt

agaataatcg
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cgcccagcac
tgaggaacag
tgacctcgtc
tcttgacctg
cagttttctc
tctggctgcet
tgccgcaatt
ccttatctgc
atttttcatg
ctgcggcatc
gttccattca
ttcaaaggaa
tgtgctgaaa
aacaacgacc
aggtattgca
gccgacttge
tatagtaggg
tgatgtcatt
ttgcaggtat
gccgtgggtt
ggcaggatat
tttgggtgac
tcagatgcct
catccagcct
caccacccgg
ctctgcaata
accatcgcca
tgggttgttc
gcgcactgat
taatgcggtc
ggacccgagg
gccactacca
tgcacccctyg

agcgtggcct

atggtgcttt
ctcaaatttg
ttgtatgcgg
atgttgggct
ggctgcagaa
cttgcatatc
ctgatggatt
ggcatcgccc
tccatgtggg
tgcgacgcca
cactttcatc
tgttcgcagt
caaatcccgt
cttgacccgg
ggtaatgagg
aaagacataa
ccgccaggtt
tacacaccta
tccatcccag
aggctcatcg
tgcaatcatc
cttcagcaac
cagaagcagc
tgttacaggg
cctgtggcect
actatagatt
aagtccctaa
atttatgacc
tgtaaccttg
acaactgtag
tgcaagtctc
caagtagcac
ccaaaagagc

gatcgacttg

8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620



tcgctagtat

tggtcgggcec
acatcggggg
cagattgtcg
catttattgg
acctacctag
gggctgctaa
tgcaaccgga
tgatggtctg
tgcccgatta
gtatagggcc
tggcagtgac
accttgggcc
agaacactga
actataattg
atacgtatca
ctcctgagca
gtcagttgtt
ttctcgccat
tggtttgctc
tcctatgagg
ccgttgggta
cgcatttacc
gccactctca
gtggaggctg
gttggcaatg
acaccaggta
tccatcttct
ccagctctac
ctatcaatta
agcctggccg
atgagttgtc
cttggctggc

taggaaacgt

gcgcccaatt
atccattttt
cgagcctcag
ggaatatctc
cgatgtcaaa
gtccctgect
agccgtgtge
gacggcatca
gaaaggcgcc
tgctaggttc
ggcaacagcc
accgtatgat
gcagtggaag
agattgggca
gcattgtgta
ttttgccctt
agtgccgtga
cgtggatgcc
attgtttggg
cgcgtttctc
gcttgctacc
tactttggca
ggaccatgga
caaaactgtc
attcttgccg
tgagcctgga
cgaggcccaa
cctctgtgge
gctatgtttt
cactatatgt
taacgtgtgg
aatgtccatt
ttttttgtcc

gtcgcgegtc

gatgcccget
cttggcactc
gccctgecag
gacgcggctg
ggcactacgg
aaagactctg
actctcaccg
aaatgctgga
acagcctatt
attcagctac
aatcgcaagg
tacggtgctc
attttggggt
attctcgcac
cgagaacgcc
ggcactgaac
acgcggagtg
ttcactgagt
ttcactgttg
cgttcgcget
caactgcaga
tatgcgagtc
acattcgggt
aaggcttgac
cttccttagc
gtacaacact
gttgaccgat
ttcgtctgtt
tggtttccat
aagccatgcc
tgcaaaatag
ccgtccgggt
ttttcctacg

tttgtggata

eolf-seql

acagcaagcc
ctggtgtggt
aaacactcgt
aggaagaggc
tcggggggtg
ttgctgtggt
atgtgtacct
aacttaaact
tccagttgga
ccaaggatgc
ttgtgcgaac
aggtcatttt
tgcagccttt
gccgtatgaa
cacacgcaat
tgcaagtaga
atgcaatggg
tccttgttag
caggctggtt
ctgccattca
ccggatgtcc
tcccacctaa
caagcggcct
gtagtcactc
tcacgactcg
actttggacc
tttaggcaat
accttgttca
tggcccacgg
ctaccagtca
ggcacgacag
acgacaacct
cggcccaatt

agcgacacca
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aatggtcggt
gtcatactat
ttcaacagga
agcgagagaa
tcaccacatt
tggggtgagt
ccccgaactc
ggatttcagg
agggctgaca
cgttgtgtac
cacagactgg
gacaacagcc
cagacgaaca
tgacggcaaa
ttacgggcgc
gctgggcaga
ttcactgtgg
tgtggttgac
attggtcttc
ctctcccgaa
cacaattcgc
ttgacgaaat
ggaagcaggt
atttccaaca
cgatgctgaa
gcgttgagct
ggcttatcag
cagtgctttg
caacacatca
agctgcccaa
gtgtgaggaa
caaacttgag
ccatccggag

gttcatttgc

gcagggtatg

ctcacattat
cgtatagcca
cttccccacg
acatcgaaat
tcgcecggta
cgaccatatt
gatgttcgac
tggtcagcgce
atcgatccgt
cgggccgacc
tggttcgagg
tttggctttg
gattacactg
gccecgtgacc
cccecggetge
agtaaaatca
attgtcatct
cttctcagag
ctatcgaagg
agttaagcac
ggtctctcge
tgttagtgaa
cctggccgea
aaaccttgcc
catctttccc
cgtgcacgct
gcttcgaatt
ttcgaactaa
caaagactcg
cgtgaccatg
ggttattatg
ctgttcggaa

gccgagcatg

10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660



atggacaaaa
accatcatca
cctcctgget
ctcgacgcat
tcagaacatc
caggaggtcg
taatgtgacc
tttctacgcc
cgttgtttcc
gcagcaccat
gaggtgggct
tgcaagttgg
accggcttgt
tataatttga
gcagtcgaaa
acaacaagcc
ggcgagcggt
tttgtcatcc
aacttcatcg
aaattgggca
ggggttaaag
tttgcaacga
ccataatgat
tgatatttct
ccaaccgtgt
tcacagagtc
acattctggc
ctggtaaccg
tacctgggct
acctcgtcaa
atggggaaag
cagcgccagc
cccctagctg

ttgcaatcga

ttcaaccata
aatagacggg
ggtgctcaac
ctatcagata
aattgtttcc
tcccaatgtc
gatgaatcgt
tcggaaatga
gcttgtgtta
ttggtaattg
acaaccattg
ggcatttctt
cttggtcctt
cgatatgcga
cctttgtgct
atttccttga
atgtacttag
gtgctgctaa
tggacgaccg
aagctgaagt
ctcaaccctt
tcccaccgcec
atacgccctt
gaattgttcc
cgcactcact
atggaagttc
ccctgecccat
agcatacgct
tcggagcctc
gtatggccgg
gccagccagt
aatctagggg
ctgaagatga

tccagacggc

tctgccagac
ggcaattggt
atctcatggt
ttaagaccaa
aatctcacag
gtgaagccgt
atttgtacaa
gcgagaaagg
atttcacaga
atcacattcg
cttgtttgtt
gactcctcac
tgtcgatggc
gctgaatggg
ttacccagtt
tgcgctcggt
cagcatgtac
aaattgcatg
gggaagaatc
cggtggtgac
gacgaggact
gcacaaaaac
aaggtgtcac
tttacttttg
ctgggggctg
atcacttcca
cacgtagaaa
gtgagaaagc
gtgctgggcg
taagaaccag
caatcaactg
aggacaggcc
cattcggcac

tttcaatcaa

eolf-seql

acaacatctc
ttcatttgga
ttctgaggcg
cacgaccgcg
ggcctcaaca
cggcattccc
cgcggacttg
cttcaaagtc
ttatgtggcc
gttactacac
tgccattctt
tcttgcttct
aacgacaaca
accgaatggt
gccactcata
ctcggcgetg
ggcgtttgcg
gcttgccget
catcgatgga
cttgtcaaca
tcggctgage
tcgtgectgge
gcggccgact
ggtacatgac
tagtcgccct
gatgcagatt
gtgctgcagg
ccggactaac
gcaaacgagc
agccagaaga
tgccagttgc
aaaaagaaga

catctcaccc

ggcgcaggaa
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cgcgtcgtat
atggctgcga
ttcgcctgea
gctgccggtt
gcgcaaggta
cagtacatca
ctgatgcttt
atctttggga
catgtgaccc
ttcttgacac
ttggcggtat
ggtggctttt
gctcgacatc
tgtccggtca
tcatttcact
tgtccgccac
ccttcgcgge
atgcccgcac
agtcttcaat
ttaagcatgt
aatgggaagc
ctttagcatc
cctggggctg
atatgtgcat
tttgtggggt
gtgttgccta
cctccattca
atcagtgaac
tgttaaacga
aaagaagaaa
tgggtacaat
agcctgagaa
aggccgaacg

ctgcgtcgect

gcggtgtatt
ccattctttt
agccctgctt
tcatggtcct
ccactcccct
cgataacggc
ccgcgtgect
atatttctgg
aacacactca
cgtctacgat
gaaatgttct
tttgctgtgt
ccaatacata
ttttgattgg
gggttttctc
aggattcatt
gctcgtatgt
ccggtttacc
agtggtggag
tgtcctcgaa
ctagacgact
acatatacac
ttgcacatct
tttcaatcca
gtttacagcc
ggccggcegat
atcccagcgt
ggcactctag
ggagtggtta
tgcagctccg
gataaagtcc
gccacatttt
ttccctetge

ttcatccagc

12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700



eolf-seql

gggaaggtca gtttccaggt tgagttcatg ctgccggttg ctcatacagt gcgcctgatt

cgcgtgactt ctacatccgc cagtcagggt gcaaattaat ttgacagtca ggtgaatggc

cgcgattgac gtgtggcctc taa

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

11
2349
PRT

<400> 11

Met Ser Gly Met Phe
5

Phe Trp Asn Ala Gly
25

Leu Leu Ser Pro
40

Ser

Leu Phe His Lys Pro
55

lIle Pro GIn Vval Glu
70

Ile Phe Pro Leu Ala
85

Arg Leu Val Lys Val
105

Pro Arg His Leu Arg
120

Tyr Pro Ile Thr Gly
135

Met His Val Ser Asp
150

Asn Ser Pro Leu Pro
165

Ser Arg Cys Met Cys
10

GIn val Tyr Cys Thr
30

Glu Leu GIn Asp Thr
45

Lys Asp Lys Leu His
60

Cys Ser Pro Ser Gly
75

Arg Met Thr Ser Gly
90

Ala Asp Val Leu Tyr
110

Glu Leu GIn val Tyr
125

Pro Val Pro Gly Met
140

GIn Pro Phe Pro Gly
155

GIn Arg Ala Cys Arg
170

Thr Pro
15

Arg Cys
Asp Leu
Trp Lys
Cys Cys
80
Asn His
95
Arg Asp
Glu Arg
Ala Val
Ala Thr
160

GIn Pro
175
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Ala

Leu

Gly

Val

Trp

Asn

Gly

Gly

Tyr

Phe

Porcine Reproductive Respiratory Syndrome Virus

Ala

Ser

Ala

Pro

Leu

Phe

Cys

Cys

Ala

Val

Cys

Arg

Ala

Val

Ile

Ser

Leu

Leu

Asn

Asn

Leu

Pro

val

Arg

Gly

Gly

Thr

GIn

Thr

Trp

Ser

Thr

Phe

65

145

14760

14820

14843

50

130

35

115

20

100



Glu Glu Ala His Ser
185

Met Asp Ser Ser Ser
200

Ser Asp Asp Ser Thr
215

GIn val Lys Val Leu
230

Leu Ala Asp Trp Glu
245

Ser Thr Ser His Pro
265

Glu Gly Lys Cys Trp
280

Leu Ser Arg Glu Ala
295

Trp Gly Val Pro Gly
310

Leu Arg Ala Val Vval
325

Ser Cys Pro GIn Ser
345

Thr Pro Gly Phe Val
360

Glu Pro Thr Thr His
375

Gly Ala Ala Gly Lys

eolf-seql

Ser lle Tyr Arg Trp

190

Asp Gly Arg Ser Arg
205

Ala Leu Glu Vval
220

Leu

Val Arg Ser Phe Pro
235

Leu Thr Glu Ser Pro

250

Cys Gly Tyr Leu Val

270

Leu Ser Cys Phe Leu

285

Leu Ala Thr Ala
300

His

Lys Tyr lle GIn Arg
315

Asp Pro Asp Gly Pro
330

Trp 1le Arg His Leu
350

Arg Leu Met Ser Leu
365

Arg lle Phe Arg Phe
380

Arg Ala Arg Gly Lys

Glu Lys

Met Met

Pro Pro

Ala His
240

Glu Asn
255

Arg Asp

Ser GIn

Tyr Gly

Arg Leu

320

Ile His

335

Thr Leu

Arg lle

Gly val

Arg Ala

Page 42

Phe

Trp

Glu

Gly

Pro

Ser

Tyr

GIn

Val

Asn

Val

Ala

Val

Thr

Leu

Leu

Phe

Ala

Ala

GIn

Val

Glu

Asp

Pro

Lys

Lys

Ile

Pro

Glu

Val

Ser

Val

Glu

Thr

His

Ala

Asp

Asn

Trp

Ser

Phe 180

Glu

195

210

225

Asp

Phe

260

Ser

val

275

290

Lys

Gly 305

Leu

val

340

Thr

355

370

Tyr

Glu 385



390

Lys Asp Ser Ala Ser
405

Gly 1le Val Thr Tyr
425

Ala Leu Ala Ala lle
440

Pro Leu Pro Arg Tyr
455

Asp Leu Ala GIn Ala
470

Arg Asn Arg Ala Cys
485

Val His Trp Glu Val
505

Ser Arg Glu Cys Val
520

Pro Tyr Pro Glu Asp
535

Ser Ala Tyr Arg Leu
550

Phe Leu Ala Asn Pro
565

Leu Thr Ser Pro Ser
585

Leu Leu Leu Glu Val
600

eolf-seql

395

Thr Leu Lys Vval Ala
410

Ser Pro Pro Ala Asp
430

Leu Asn Arg Met lle
445

Asn Arg Pro Glu Asp
460

Ile GIn Cys Leu GIn
475

Pro Asn Ala Lys Tyr
490

Glu val Arg Pro Gly
510

Val Gly Val Cys Ser
525

Gly Leu Pro Lys Arg
540

Pro Ser Asp Cys Val
555

Pro Pro GIn Glu Phe
570

Pro Glu GIn Ser Gly
590

Leu Pro GIn Lys Cys
605

400

Arg Pro
415

Gly Ser

Asn Asn

Asp Trp

Leu Pro
480

Leu Val
495

Met Ala

Glu Gly

Ala Leu

Cys Asp

560

Trp Thr
575

Phe Ser

Gly Ser

Page 43

Thr

Cys

Asp

Ala

Ala

Lys

Pro

Cys

Glu

Gly

Leu

Ser

Thr

Ser

Gly

Phe

Ser

Ala

Leu

Arg

val

Ala

lle

Asp

Leu

Glu

Thr

Trp

Thr

Asp

Asn

Ser

Ala

Leu

Lys

Tyr

Gly

Ser

Ser

Gly

Ala

Gly

Leu

Ser

Asp

Met

Lys

Glu

465

545

450

530

435

515

595

420

500

580



Phe Ile Tyr Thr Val
615

GIn Ala Met Ala Leu
630

Pro Ser Val Thr Leu
645

Ser Glu Leu Ile Ser
665

Val Leu Cys Pro Ser
680

Glu Ala GIn Ala Arg
695

Glu Glu Leu Ser Glu
710

Met Pro Leu Asp Leu
725

Val Arg Gly Pro Val
745

Pro Ala Thr Vval
760

GIn

Val Glu Arg Cys Gly
775

Leu Pro Asp Val GIn
790

Ala Trp Pro Val Arg
805

Arg Arg Glu Pro Val
825

eolf-seql

Glu Arg Met Leu Lys
620

Leu Ala Lys Ille Lys
635

Asn Glu Cys Phe Pro
650

Trp Glu Glu Pro Lys
670

Asp Ala Lys Glu Ser
685

Asn Arg Lys Val Leu
700

GIn GIn Vval
715

GIn Vval

Thr
730

Trp Pro Thr Leu

Pro Asp Asn Leu Ser

750

Glu Leu lle Leu Ala

765

Thr Glu Ser Asn Gly

780

Thr Ser Asp GIn Pro
795

Ala Thr Ala Ser Asp
810

Asp Cys

Val Pro

640

Thr Asp
655

Asp Pro

Lys Glu

His Pro

Val Glu

720

Thr Ala
735

Ser Gly

Arg Pro

Ser Ser

Leu Asp

800

Pro Gly
815

Pro

Ser

Val

Gly

Thr

Val

Gly

Thr

lle

Ala

Ser

Leu

Trp

Phe Val Lys Pro Arg Gly Val Phe
830
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Ser

Ser

Pro

Ala

Ala

Val

Asp

Ala

Gly

Pro

Phe

Ser

lle

Ser

Ser

Lys

Val

Ala

Pro

Leu

GIn

Thr

Ala

Arg

Leu

Leu

His

Asp

Lys

Ala

Asn

val

Glu

Thr

Asp

Pro

GIn

Leu

Asp

Ala

Gly

Gly

625

705

785

610

690

770

675

755

660

740

820



Glu Ser Ala Leu GIn
840

Asp Asp Arg Thr Lys
855

Thr Thr Ser Asn Glu
870

Lys Phe
885

Arg Arg Pro

Gly Pro Leu Ala Asp

905

Leu GIn Ala
920

GIn Cys
Lys Lys Trp Leu Asp
935

Arg Cys Thr Ser GIn
950

Phe Leu Pro Asp Met
965

Asn Arg Ala Gly Asp
985

Asp Arg Lys Leu Ser
1000

Leu Asp GIn Thr Val Pro Leu

1015

Ala lle
1030

eolf-seql

Phe Gly Glu Leu Ser
845

Glu Ala Pro Val
860

Val

Thr Leu Ser Gly Ser
875

Arg Phe Ser Ala GIn
890

Val His Ala Lys lle
910

Cys Glu Pro Gly Ser
925

Lys Met Trp Asp Arg
940

Phe GIn Ala Gly His
955

Ile GIn Asp Thr Pro
970

Ser Ala Gly Leu Lys
990

Val Thr Pro Pro Thr Lys Pro Val

1005

1020

1035

Glu Ala

Asp Ala

Asp Pro
880

Ala Leu
895

Lys Ser

Arg Ala

Val Asp

Ile Leu
960

Pro Pro
975

GIn Leu
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Ser

Pro

Phe

Ile

Arg

Thr

Met

Glu

Val

Val

Pro Met Asp Ile GIn

Ser Ala Asp Lys Pro Pro His Ser GIn Asn

Ser

Ile

Glu

Asp

val

Pro

Lys

Ser

Pro

Ala

Gly Pro Vval

Val

Asp

Phe

Arg

Ala

Thr

Leu

Arg

GlIn

GIn Glu Asp

Pro Ser Ser

Val 835

850

Leu

Ala 865

Gly

Glu

900

Thr

915

930

Trp

Lys 945

Lys

980

Trp

995

1010

1025



GIn

Thr

Phe

Ser

Ala

Gly

Val

Leu

Asp

GIn

Leu

Leu

Trp

Val Asp
1045

Arg Phe
1060

Glu Vval
1075

Pro Arg
1090

Val Leu
1105

Cys Leu
1120

Arg Leu
1135

Phe Ser
1150

Ser Pro
1165

Leu Trp
1180

Leu Cys
1195

Trp Phe
1210

Ser Leu
1225

Gly Lys
1240

val

Ala

Leu

Leu

Pro

Thr

Glu

Glu

val

val

Ile

Gly

Gly

Ser

Ser

Ala

Leu

val

Pro

Cys

Pro

Leu

Tyr

Ile

Gly

Ser

Met

Leu

Leu

Phe

Pro

Val

Leu

Leu

val

Arg

Gly

Val

Leu

Trp
1050

Ser
1065

Pro
1080

Ala Pro

Leu

Gly

Gly

Asp

1095

Leu
1110

Val
1125

Ser
1140

Pro
1155

Ala Glu

Arg

Gly

Arg

val

Thr

1170

Ser
1185

Lys
1200

Ile
1215

Ser
1230

Ala
1245

eolf-seql

Lys Ser

GIn Arg

Ala Phe

Gly Asp

Cys Arg

Phe Ser

Trp Met

Val Gly

Leu Leu

Leu Val

Leu Leu

Cys Met

GIn Gly

Pro Ala

Phe

Leu

Met

Trp

Ser

Gly

Ala

Ser

Ala

Val

Gly

Leu

Arg

Glu
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Met

Thr

Leu

Leu

Tyr

Ser

Phe

Ser

Leu

Gly

Gly

Ala

Cys

Val

Leu

Thr

Thr

Phe

Pro

vVal

Ala

Cys

Glu

Pro

Ser

Asp

Thr

Ser

Trp

Leu

Ala

Ile

Arg

Val

Asp

GIn

Ser

Arg

Leu

Lys

Leu

Gly

Val

Phe

Gly

Leu

Cys

Phe

Arg

Gly

Cys

Ala

Cys

Asn

1040

1055

1070

1085

1100

1115

1130

1145

1160

1175

1190

1205

1220

1235



Val

Cys

Ala

GIn

Lys

GIn

Val

Phe

Arg

Gly

Lys

Thr

Trp

GIn

Phe

Asp

Thr

Ser

Ile

Ala

Asp

Ser

Val

Tyr

Leu

Gly

Thr

Val

Pro
1255

Arg
1270

Gly
1285

His
1300

Ser
1315

lle
1330

GIn
1345

Ala
1360

val
1375

Ser
1390

Asn
1405

Gly
1420

Leu
1435

Cys

Phe

Phe

Trp

GIn

Ala

Lys

Pro

Pro

val

Thr

GlIn

Ala

val

Gly

Ser

GIn

Arg

Lys

GIn

Cys

Thr

Phe

Asp

Ala

Thr

Ser

Arg

Arg

Ala

Gly

Pro

Thr

Leu

Pro

Phe

Ser

GIn

Pro

Tyr

Phe

Gly

Ala Thr

Pro

Cys

Ile Ala

val

Lys

Glu

Pro

Asp

Leu

Leu

Thr

Ile

Thr

1260

Lys
1275

Trp
1290

1305

Ile
1320

vVal
1335

Val
1350

Lys
1365

Thr
1380

Val
1395

Arg
1410

Leu
1425

Leu
1440

Ser

eolf-seql

Arg Ser Ser

Gly

Cys

Tyr

Ala

Leu

Val

Val

Phe

Leu

Asn

Ala

Gly

Val

Gly

Ala

Val

GIn

Arg

Pro

Val

Gly

Ser

Val

Leu

Asp

Glu

Asn

Pro

Ala

Val

Val

Ala

Arg

Val

Ala

Trp

Asp Pro Trp
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Leu

Pro

Ser

Leu

Tyr

Gly

Ser

Asn

Ala

Gly

Pro

GIn

Leu

Cys

Val

val

Pro

Asp

Asp

Gly

Glu

Pro

Val

Asn

Thr

val

Thr

Ser

Ser

Ile

Glu

Pro

Ala

Ile

Asp

Arg

Phe

Lys

Ser

Ser

Asn

Leu

Leu

His

Lys

Ser

lle

Pro

Cys

Cys

Ala

Thr

val

Pro

Pro

1250

1265

1280

1295

1310

1325

1340

1355

1370

1385

1400

1415

1430

1445



Phe

Leu

Val

Leu

Asp

Met

Val

val

Gly

Ala

val

Ser

1450

Ser Tyr
1465

Cys Vval
1480

Ala His
1495

Ala Ser
1510

Met Ser
1525

Ser Ser
1540

Thr Leu
1555

Phe Cys
1570

Leu Leu
1585

Thr Pro
1600

Ala Ala
1615

Arg Arg
1630

Ala Val
1645

Pro

Ser

Leu

Leu

Met

Leu

Trp

Tyr

val

Ala

Thr

Ala

Ser

Gly

val

Leu

Pro

Pro

Ala

Asp

Ala

Ala

y Ser

Tyr

Asp

Gly

Ala

Phe

Ile

Leu

Ala

val

Thr

Leu

Leu

Gly

Gly

Arg

Leu

Leu

Cys

Thr

1455

Pro
1470

vVal
1485

Glu
1500

Ala
1515

Ala
1530

Phe
1545

Met
1560

Ala Gly

Gly

His

1575

Arg
1590

GIn
1605

Ala Pro

Thr

Leu

1620

Gly
1635

Glu
1650

eolf-seql

Gly val

Thr Leu

vVal Gly

His Arg

Phe Cys

Phe Pro

Leu Trp

Val Leu

Phe Thr

Tyr Thr

Glu Gly

Arg Thr

Gly Ala

Val

Pro

Ile

Leu

Ala

Met

Val

Ser

GIn

Ser

Thr

Leu

Phe
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Cys

Leu

Phe

Ala

Tyr

Leu

Leu

Val

Gly

Tyr

lle

Arg

Ser

Phe

Ile

Leu

Ala

Leu

Ser

Gly

Ala

Pro

Met

Phe

Thr

Ser

Ser

Leu

Lys

Trp

Arg

Phe

lle

Gly

Arg

Ala

Thr

GIn

Arg

Ala

val

Ala

Pro

Trp

Leu

Thr

Ile

Gly

Ala

Pro

Lys

1460

1475

1490

1505

1520

1535

1550

1565

1580

1595

1610

1625

1640



Pro

Gly

Thr

Tyr

Ser

Ala

val

Asn

Leu

Val

Leu

Gly

Glu

Leu
1660

Cys

Gly Vval
1675

His Val
1690

Asn Arg

1705

His Ala
1720

Lys Gly
1735

Glu Pro

1750

Cys Gly
1765

Ile Gly

1780

Thr Thr
1795

Ser Asp
1810

Ile
1825

Asp

Ser
1840

Pro

Gly Gly
1855

Asn

Phe

Leu

Met

Asp

Tyr

Gly

Asp

val

Pro

Leu

Lys

Asp

Leu

Thr

Thr

Asn

Asp

Arg

Ile

Ser

Glu

Ser

Leu

Leu

Ser

Val

Gly

Thr

Trp

Gly

Met

Gly

Thr

Gly

Arg

Ser

Ala

Thr

Asn
1665

Asp Gly
1680

Thr
1695

Asn

Phe Asn
1710

GIn Gly

1725

Arg Ala
1740

Gly Glu
1755

Pro
1770

Ser

Gly Ser
1785

Glu Thr

1800

His Phe
1815

Pro Ala
1830

Leu
1845

Ser

Val GIn

1860

eolf-seql

Arg

Ala

Thr

vVal

Tyr

Gly

Val

Asn

Ala

Ile

Leu

Arg

Arg

Asn

Ala

Trp

Phe

Lys

Ser

Gly

Ile

Ala

Val Vval Gly Ser

Val

Val

Gly

Pro

GIn

Ala

Ser

Leu

Ile

Pro

Pro

Ser

Leu Leu Cys
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Ser

Thr

Asp

Met

Thr

Phe

Glu

Gly

Lys

Ser

Asp

Val

Val

Leu

Val

Gly

Tyr

Val

Ser

Cys

Ala

Ser

Glu

val

Val

Pro

Phe

Gly

Thr

Asp

Ala

Lys

Thr

Phe

Gly

Gly

Thr

Pro

Thr

vVal

Phe

Ser

Ala

Ser

Trp

Gly

Thr

Asp

Leu

Arg

Leu

Thr

Met

Leu

1655

1670

1685

1700

1715

1730

1745

1760

1775

1790

1805

1820

1835

1850



Leu

Gly

Ala

Trp

Asn

Val

Glu

Leu

Leu

Ser

Lys

Trp

Phe

vVal

Ser

Arg

Arg
1870

Phe
1885

Phe
1900

Ala
1915

Asn
1930

Gly Leu

Leu

1945

Ser
1960

Ala Val

1975

Ala Leu

Asn

Arg

Cys

Leu

1990

Met
2005

Tyr
2020

Gly
2035

Ser
2050

Met

Leu

Ser

GlIn

Ala

GIn

Thr

Leu

Phe

Met

GIn

Met

Leu

Phe

val

Leu

Thr

Ala

Ser

Val

val

Ala

Asn

Ala

Gly

Asn

Ala

Leu

Ser

Glu

Leu

Tyr

Gly

Glu

Asn

Asp

His

Glu

Leu

Met

Leu

Ile

Ser

val

Leu

Asp

Gly

Glu

Leu

Ala
1875

Ile
1890

Phe
1905

Ile
1920

Ala
1935

Gly
1950

Thr
1965

Pro
1980

Trp
1995

Gly
2010

Asn
2025

Ser
2040

Asp
2055

eolf-seql

Trp Thr

Leu Pro

Val Leu

Arg Leu

Phe Tyr

Thr Phe

Tyr Cys

Thr Ile

Leu Phe

Ser Phe

Leu Arg

Leu Thr

Phe Leu

Page

Pro

Ala

Ala

Leu

Ala

Ala

Phe

Ile

Lys

Ser

Lys

Ala

Ser

50

Val

Trp

Thr

Leu

Gly

Leu

Tyr

Ser

Gly

Ala

Ser

val

Leu

Ala

Ala

Gly

Gly

Pro

Gly

Arg

Ala

val

Leu

Leu

Ala

Val

Thr

Ala

Gly

Trp

Arg

Gly

Cys

Phe

Ser

Ala

Thr

vVal

Arg

Pro

Leu

Val

Pro

Phe

Leu

Leu

Phe

GIn

Cys

Asn

1865

1880

1895

1910

1925

1940

1955

1970

1985

2000

2015

2030

2045



Phe

GIn

Ala

Leu

Asp

Asp

Thr

Ser

Pro

Asp

Gly

Lys

GIn

Asp

Lys

Tyr

Ser

Glu

Val

lle

Arg

Asn

Thr

Asp

Phe

Ser

Asp

Tyr

Cys
2065

lle
2080

Leu
2095

Ala
2110

Ile
2125

Asn
2140

Cys
2155

Thr
2170

Pro
2185

Leu
2200

His
2215

Asn
2230

His
2245

Glu
2260

Phe

Glu

val

Phe

val

Val

Leu

Pro

Leu

Lys

Lys

Gly

Ala

val

Ala

GIn

Ala

Leu

Gly

Gly

Val

Phe

Val

Ile

Asp

Phe

y Val

Ser

Ala

val

Glu

Leu

Gly

Gly

Asp

Glu

Glu

Asn

Thr

GIn

GIn

Ala Ser

Tyr

Asp

Thr

Gly

Glu

Ser

Thr

Asn

Arg

Gly

Phe

Asp

Thr

2070

Ala
2085

Lys
2100

Ala
2115

GIn
2130

Arg
2145

Lys
2160

Leu
2175

Gly
2190

Met
2205

Lys
2220

Tyr
2235

Arg
2250

Ala
2265

eolf-seql

Asn Met

Arg Ala

Met Lys

Thr Pro

His Pro

Lys Thr

Phe Ser

Thr Gly

Pro Arg

Lys Lys

Val Tyr

Thr Asp

Ser Thr

Pro GIn

Page

Lys

Leu

Gly

Ser

Val

Val

Ile

Cys

Asp

Asp

GIn

51

Asn

Arg

Val

Leu

Gly

Ser

Cys

Pro

Arg

Cys

Lys

Ser

Tyr

Ala

GIn

Leu

Asp

Ser

vVal

Thr

Leu

Ser

Val

Ile

Arg

Arg

Phe

Ala

Glu

Ala

Thr

Ile

GIn

Val

GIn

Glu

Ser

Trp

Tyr

Asp

Asp

Gly

Leu

Lys

Gly

Leu

Glu

val

Thr

Asp

Leu

Asp

Thr

Arg

Pro

2060

2075

2090

2105

2120

2135

2150

2165

2180

2195

2210

2225

2240

2255



eolf-seql

Lys Ser Glu Ala Pro val Gly Thr val val lle Gly Gly lle Thr
2275 2280

Tyr Asn Arg His Leu Val Lys Gly Lys Glu val Leu Val Pro Lys
2290 2295

Pro Asp Asn Cys Leu Glu Ala Ala Arg Leu Ser Leu Glu GIn Ala
2305 2310

Leu Ala Gly Met Gly GIn Thr Cys Asp Leu Thr Ala Thr Glu Val
2320 2325

Glu Lys Leu Lys Arg Ile lle Ser GIn Leu GIn Gly Leu Thr Thr
2335 2340

Glu GIn Ala Leu Asn Cys 2345

<210> 12

<211> 1463

<212> PRT

<213> Porcine Reproductive Respiratory Syndrome Virus

<400> 12

Thr Gly Phe Lys Leu Leu Ala Ala Ser Gly Leu Thr Arg Cys Gly Arg 1
5 10 15

Gly Gly Leu Val Val Thr Glu Thr Ala Val Lys lle Val Lys Tyr His
25 30

Ser Arg Thr Phe Thr Leu Gly Ser Leu Asp Leu Lys Val Thr Ser Glu
40 45

Val Glu Val Lys Lys Ser Thr Glu GIn Gly His Ala Val Val Ala Asn
55 60

Leu Cys Ser Gly val Val Leu Met Arg Pro His Pro Pro Ser Leu Val 65
70 75 80

Asp Val Leu Leu Lys Pro Gly Leu Asp Thr Thr Pro Gly lle GIn Pro
85 90 95
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2270

2285

2300

2315

2330

50

35

20



Gly His Gly Ala Gly
105

Glu Thr Ala Pro Thr
120

GIn Ala Cys Glu Val
135

Tyr

Lys Leu Tyr Pro
150

Leu Val Asn Thr Arg
165

Thr Lys Ser Ala lle
185

Leu Val Ser Asp Gly
200

Phe Glu Leu Tyr Val
215

Asp Ser Arg Pro Asp
230

Lys Ala Ala Ala Glu
245

Phe Val Leu Pro Gly
265

His Val Gly Lys Ala
280

Lys Asn Ser Met Ala
295

Val GIn Ser lle Pro
310

eolf-seql
Asn Met Gly Val Asn Gly Ser lle

110

Lys Val Glu Leu Glu
125

Arg Arg Gly Asp Ala
140

Val Arg Gly Asp Pro
155

Phe
170

Gly Asp Leu Pro

Ala Ala Cys Cys
190

Lys Ser Thr Leu Gly

205

Pro Thr Val Pro Tyr

220

Thr Pro Phe Met Cys
235

Asp Leu GIn Lys Tyr
250

Val Leu Arg Leu Val
270

Pro Pro Leu Phe Leu
285

Gly val Asn Gly GIn
300

Glu 1le Asp Glu Met
315

Leu Ser

Pro Asn

Glu Arg
160

Tyr Lys
175

Leu His

Thr Thr

Ser Val

Thr Lys

240

Asp Leu

255

Arg Arg

Pro Ser

Arg Phe

Cys Ala
320

Page 53

Lys

Leu

Arg

Thr

Pro

Leu

Met

Ser

Phe

Thr

Pro

Trp

GIn

GIn

Lys

Pro

Asn

GIn

Glu

Gly

Thr

Ile

Tyr

Thr

g Ala

Asp

lle

Leu

Gly

GIn

Gly

His

Tyr

Thr

GIn

Phe

Pro

Lys

Val

Phe 100

lle

115

130

Pro

145

Arg

Asp

vVal

180

195

Gly

210

Leu

225

Ser

Gly

260

Ser

275

290

Asp

Lys 305



Glu Asn Trp GIn Thr
325

Ser Lys Pro Lys Thr
345

Leu Ala His Arg Ser
360

Lys Ala Trp Lys Ser
375

Leu His Cys Thr Vval
390

Cys Asp Arg Ser Thr
405

Leu Tyr Glu Leu Ala
425

Asn Cys Cys His Asp
440
Arg Gly Gly Leu Ser
455

Val Tyr Ser Leu lle
470

Lys Met Gly His Glu
485

Phe Glu Asp Leu Leu
505

Leu Val Leu Tyr Ala
520

Val Glu His Leu Asp

eolf-seql

Val Thr Pro Cys Thr
330

Arg Thr l1le Leu Gly
350

Ala Leu Ser Gly Vval
365

Pro Ile Ala Leu Gly
380

Ala Gly Arg Cys Leu
395

Pro Ala lle Val Arg
410

Gly Cys Glu Glu Tyr
430

Leu Val Ala Thr GIn

445

Ser Gly Asp Pro Val
460

Ile Tyr Ala GIn His
475

Ile Gly Leu Lys Phe
490

Glu lle GIn Pro Met
510

Glu Arg Pro Thr Phe
525

Leu Met Leu Gly Phe

Leu Lys
335

Thr Asn

Thr GIn

Lys Asn

Glu Ala
400

Trp Phe
415

Leu Pro

Asp Gly

Thr Ser

Met Val

480

Leu Glu

495

Leu Val

Pro Asn

Lys Thr
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Lys

Asn

Ala

Lys

Asp

Val

Ser

Ala

Val

Leu

Glu

Tyr

Tyr

Asp

GIn

Phe

Phe

Phe

Leu

Ala

Tyr

Phe

Ser

Ser

GIn

Ser

Pro

Tyr

lle

Met

Lys

Ala

Asn

Val

Thr

Asn

Ala

Leu

Asp

Trp

Lys

Cys

Lys

Glu

Ser

Leu

Leu

Lys

Thr

Leu

Lys

Asp

Trp

Lys

385

465

370

450

530

355

435

515

340

420

500



535

Thr val Ile Thr Asp
550

Gly Arg GIn Leu Val
565

Tyr His Met Lys Ala
585

Ala Ile Leu Met Asp
600

Tyr Glu Asp Leu lle
615

Tyr Arg Phe Pro Gly
630

Lys Ser His Asn Glu
645

Ala Lys Ala Asp Tyr
665

His Ser His Phe His
680

His Ala Gly Ser Lys
695

Gly Lys Ser Pro Leu
710

Pro Arg Thr Ile lle
725

Pro Gly Arg Tyr GIn
745

eolf-seql

540

Lys Pro Ser Phe Leu
555

Pro Asn Arg Asp Arg
570

GIn Asn Ala Ser Glu
590

Ser Cys Ala Cys lle
605

Cys Gly Ile Ala Arg
620

Pro Ala Phe Phe Met
635

Gly Lys Lys Cys Arg
650

Ala Ser Ala Cys Gly
670

GIn His Cys Pro Val
685

Glu Cys Ser GIn Cys
700

Asp Ala Val Leu Lys
715

Met Lys Val Asp Asn
730

Ser Arg Arg Gly Leu
750

Gly Cys
560

Ile Leu
575

Tyr Tyr

Asp His

Cys Ala

Ser Met
640

His Cys
655

Leu Asp

Thr Leu

GIn Ser

GIn Ile
720

Lys Thr
735

Val Ala

Page 55

Arg

Ala

Ala

Asp

Arg

Trp

Gly

Leu

Ser

Pro

Pro

Thr

Val

Ala

Ser

Pro

GIn

Glu

Cys

Cys

val

Tyr

Thr

Lys

Glu

Leu

Ala

Glu

Asp

Lys

Cys

Leu

Gly

Gly

Lys

Leu

Arg

Ala 545

Trp

Gly

625

Leu

Asp

Phe

Pro 705

Asp

Gly

610

690

595

675

580

660

740



Ile Ala Gly Asn Glu
760

Pro Leu Leu Pro Thr
775

Asn Val
790

Leu Leu Ser

Thr Thr Trp Leu Leu
805

Pro Thr His GIn Thr
825

Arg Tyr Ser lle Pro
840

Arg Ser Gly Pro Trp
855

Arg Val Ser Tyr Leu
870

Leu Arg Leu Leu Ser
885

GIn Leu His Pro Val
905

Met Pro GIn Lys GIn
920

Cys Ala Ala lle GIn
935

Arg Asn Thr Arg Val
950

Val Leu Thr Pro Tyr
965

eolf-seql

Val Asp Leu Ser Asp
765

Cys Lys Asp lle Asn
780

Lys Phe l1le Val Gly
795

Asn GIn Val GIn Asp
810

Met Phe Asp Ile Val
830

Gly Ala Ser Gly Leu
845

Val Arg Leu lle Ala
860

Asp Glu Ala Gly Tyr
875

Lys Thr Pro Leu Val
890

Gly Phe Asp Ser Tyr
910

Leu Thr Thr Ile Tyr
925

Pro Cys Tyr Arg Glu
940

Val Phe Thr Thr Arg
955

His Lys Asp Arg Thr
970

Gly Asp

Met Val

Pro Pro
800

Asp Asp
815

Ser Ala

Pro Phe

Ser Gly

Cys Asn
880

Cys Leu
895

Cys Tyr

Arg Phe

Lys Leu

Pro Vval
960

Gly Ser
975
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Tyr

Lys

Gly

Val

Leu

Pro

His

Gly

Val

Gly

Glu

Ala

Ala

GIn

Val

Ser

Ile

Lys

Pro

val

Leu

Asp

Phe

Pro

Ser

Phe

Ile

Val

Ala

Gly

Tyr

Val

Pro

Pro

Asp

Leu

Asp

Asn

Lys

Gly

Thr

val

Cys

Lys

Thr

Cys

Gly

Ile

GIn

GlIn

GIn

785

865

945

770

850

930

755

835

915

820

900



eolf-seql

Asp Ser Ser GIn Gly Ala Thr Phe Asp lle Val Thr Leu His Leu Pro 980
985 990
Ser Pro Lys Ser Leu Asn Lys Ser Arg Ala Leu Val Ala Ile Thr Arg 995
1000 1005

Ala Arg His Gly Leu Phe Ile Tyr Asp Pro His Asp GIn Leu GIn 1010
1015 1020

Glu Phe Phe Asn Leu Thr Pro Glu Arg Thr Asp Cys Asn Leu Ala 1025
1030 1035

Phe Ser Arg Gly Asp Glu Leu Val Val Leu Asn Val Asp Asn Ala 1040
1045 1050

Val Thr Thr Val Ala Lys Ala Leu Glu Thr Gly Ser Pro Arg Phe 1055
1060 1065

Arg Val Ser Asp Pro Arg Cys Lys Ser Leu Leu Ala Ala Cys Ser 1070
1075 1080

Ala Ser Leu Glu Gly Ser Cys Met Pro Leu Pro GIn Val Ala His 1085
1090 1095

Asn Leu Gly Phe Tyr Phe Ser Pro Asp Ser Pro Ala Phe Ala Pro 1100
1105 1110

Leu Pro Lys Glu Leu Ala Pro His Trp Pro Val Val Thr His GIn 1115
1120 1125

Asn Asn Arg Ala Trp Pro Asp Arg Leu Val Ala Ser Met Arg Pro 1130
1135 1140

Ile Asp Ala Arg Tyr Ser Lys Pro Met Val Gly Ala Gly Tyr Val 1145
1150 1155

Val Gly Pro Ser lle Phe Leu Gly Thr Pro Gly Val Val Ser Tyr 1160
1165 1170
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Tyr

Thr

Leu

Phe

Ile

Ala

Cys

GIn

Arg

GIn

Phe

lle

Trp

val

Leu

Leu

Asp

lle

Thr

Val

Thr

Pro

Asp

Leu

Ile

Gly

Arg

lle

Thr
1180

vVal
1195

Ala
1210

Gly
1225

Ser
1240

val
1255

Leu
1270

Glu
1285

val
1300

Glu
1315

GIn
1330

Pro
1345

Ala
1360

Leu
1375

Leu

Ser

Ala

Asp

Lys

Gly

Thr

Thr

Arg

Gly

Leu

Ala

Asp

Tyr

Thr

Glu

Val

Tyr

Val

Asp

Ala

Leu

Leu

Pro

Thr

Leu

Thr

Gly

Glu

Lys

Leu

Ser

val

Ser

Met

Thr

Lys

Ala

Ala

Ala

Gly Gly
1185

Arg lle
1200

Glu Ala
1215

Gly Thr
1230

Pro Arg
1245

Ser Pro
1260

Tyr Leu
1275

Lys Cys
1290

val Trp
1305

Trp Ser
1320

Asp Ala
1335

Asn Arg
1350

Val Thr
1365

Trp Phe
1380

eolf-seql

Glu Pro

Ala Thr

Ala Arg

Thr Val

Ser Leu

Gly Arg

Pro Glu

Lys Gly

Ala Leu

val Val

Lys Val

Pro Tyr

Glu Asp

GIn

Asp

Glu

Gly

Pro

Ala

Leu

Leu

Ala

Pro

Tyr

Val

Asp

Leu

Page 58

Ala

Cys

Leu

Gly

Lys

Ala

Arg

Lys

Thr

Asp

Ile

Arg

Tyr

Gly

Leu

Arg

Pro

Cys

Asp

Lys

Pro

Leu

Ala

Tyr

Asp

Thr

Gly

Pro

Pro

Glu

Ser

Ala

Tyr

Asp

Tyr

Ala

Pro

Thr

Ala

GIn

Glu

Tyr

Ala

His

val

Val

Leu

Phe

Phe

Arg

Cys

Asp

GIn

Trp

1175

1190

1205

1220

1235

1250

1265

1280

1295

1310

1325

1340

1355

1370



eolf-seql

1385

1400

1415

1430

1445

Lys Ile Leu Gly Leu GIn Pro Phe Arg Arg Thr Phe Gly Phe Glu
1390 1395

Asn Thr Glu Asp Trp Ala Ile Leu Ala Arg Arg Met Asn Asp Gly
1405 1410

Lys Asp Tyr Thr Asp Tyr Asn Trp His Cys Val Arg Glu Arg Pro
1420 1425

His Ala |Ile Tyr Gly Arg Ala Arg Asp His Thr Tyr His Phe Ala
1435 1440

Leu Gly Thr Glu Leu GIn Val GIlu Leu Gly Arg Pro Arg Leu Pro
1450 1455

Pro Glu GIn Val Pro

<210> 13

<211> 249

<212> PRT

<213> Artificial Sequence

<220>

<223> ORF 2 OF PARENTAL PRRSV STRAIN 94881 ENCODED BY SEQUENCE OF SEQ

NO:10 BETWEEN NUCLEOTIDES 11611..12360

<400> 13

Met GIn Trp Val His C

5

1

ys Gly Val Lys Ser
0

Val Ser
15

Pro Ser Leu Ser Ser Leu Leu Val Trp Leu Thr Leu

25

30

Cys

Ser

Pro Tyr Cys Leu Gly Ser Leu Leu GIn Ala Gly Tyr Trp
40

45

Ser Glu Trp Phe Ala Pro Arg Phe Ser Val Arg Ala Leu

55

Leu Pro Asn Tyr Arg Arg

70

Ser Tyr Glu Gly Leu
75

Leu
80

Pro Asp Val Pro GIn Phe Ala Val Lys His Pro Leu

Page 59

Pro

Gly

Ser Trp

Ser Phe

Ser Ser

Pro Phe

Asn Cys

lle Leu

Met 1

Ser

Phe

Thr

Arg 65

Trp

50

35

20

ID



85

His Met Arg Val Ser
105

Tyr Arg Thr Met Glu
120

Ser Glu Ala Thr Leu
135

Phe GIn His Leu Ala
150

Ser Arg Leu Ala Met
165

Glu Tyr Asn Thr Thr
185

Gly Thr Arg Pro Lys
200

His Ala Ser lle Phe
215

Val Leu Trp Leu Arg
230

Trp Pro Thr Ala Thr

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

14
265
PRT

<220>
<223>
NO:10
<400> 14

Met Ala Tyr GIn Arg
5

eolf-seql

90

His Leu Ile Asp Glu
110

His Ser Gly GIn Ala
125

Thr Lys Leu Ser Arg
140

Ala Val Glu Ala Asp
155

Leu
170

Lys Asn Leu Ala

Leu Asp Arg Val Glu

190

Leu Thr Asp Phe Arg

205

Ser Val
220

Ser Ala Ser

Ile Pro Ala Leu Arg
235

His His Ser Asn

Artificial Sequence

Ala Arg Phe His Leu
10

95

Met Val

Ala Trp

Leu Asp

Ser Cys

160

vVal Gly

175

Leu Ile

GIn Trp

Ser Val

Tyr Val
240

Ser

Lys

Val

Arg

Asn

Phe

Leu

Thr

Phe

ORF 3 OF PARENTAL PRRSV STRAIN 94881 ENCODED
BETWEEN NUCLEOTIDES 12219..13016

Arg Arg

GIn Vval Vval 115

Val Thr 130

Phe Leu Ser 145

Val Ser Leu

Pro Thr Pro

Ser Val 195

Leu Phe Thr 210

Gly Phe His 225

245

BY SEQUENCE OF SEQ

Leu Leu Cys Gly Phe Vval 1

15

Page 60

100

180



Cys Tyr Leu Val His
25

Cys Phe Trp Phe Pro
40

Ile Asn Tyr Thr lle
55

GIn Arg Leu Glu Pro
70

Arg Cys Glu Glu Arg
85

Gly Tyr Asp Asn Leu
105

Leu Ser Phe Ser Tyr
120

Gly Asn Val Ser Arg
135

Ala Glu His Asp Gly
150

Ser Ala Ser Tyr Ala
165

Trp Phe His Leu Glu
185

Leu Asn lle Ser Trp
200

Arg Arg lle Tyr GIn
215

Ser Trp Ser Phe Arg
230

eolf-seql

Ser Ala Leu Ala Ser
30

Leu Ala His Gly Asn
45

Cys Lys Pro Cys Pro
60
Gly Arg Asn Vval Trp
75

Asp His Asp Glu Leu
90

Lys Leu Glu Gly Tyr
110

Ala Ala GIn Phe His
125

Val Phe Val Asp Lys
140

GIn Asn Ser Thr lle
155

Val Tyr Tyr His His
170

Trp Leu Arg Pro Phe
190

Phe Leu Arg Arg Ser
205

Ile Leu Arg Pro Thr
220

Thr Ser lle Vval
235

Ser

Asn Ser
Thr Ser
Thr Ser
Cys Lys
80
Ser Met
95
Tyr Ala
Pro Glu
Arg His
Ser Ala
160

GIn Ile
175

Phe Ser
Pro Ala

Arg Pro

Asn Leu
240

Page 61

Ser

Phe

GIn

Ile

Ser

Trp

Leu

GIn

Arg

Asp

Ser

Ser

Arg

Thr

Ser

Glu

Ala

Gly

lle

Leu

Phe

Phe

Gly

Trp

Pro

Leu

Gly

Thr

Leu

Ala

Pro

Ala

Gly

Ile

Asn

Gly

Leu

Ala

Pro

Pro

Leu 20

Thr

35

GIn

50

65

Asp

Ser

Phe

100

115

130

Cys

lle

145

Asn

Val

180

195

Ser

Val

210

GlIn 225



eolf-seql

GIn Arg Lys Val Pro Leu Pro Ser Gly Gly Arg Pro Asn

245

Pro Ser Ala Phe Pro

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

15
183
PRT

<220>
<223>
NO:10
<400> 15

Met Ala Ala Thr lle
5

Val Ser Glu Ala Phe

25

Asp Ile Lys Thr Asn
40

Asn Ile Asn Cys Phe
55

Thr Pro Leu Arg Arg
70

GIn Tyr Ile Thr Ile
85

Asn Ala Asp Leu Leu
105

Met Ser Glu Lys Gly
120

Val Ser Ala Cys Val
135

250

Ser Thr Ser Arg

Artificial Sequence

Leu Phe Leu Leu Ala
10

Ala Cys Lys Pro Cys
30

Thr Thr Ala Ala Ala
45

GIn Ser His Arg Ala
60

Ser Ser GIn Cys Arg
75

Thr Ala Asn Val Thr

90

Met Leu Ser Ala Cys
110

Ile Phe
125

Phe Lys Val

Asn Phe Thr Asp Tyr

140

255

Gly Ala

15

Phe Ser

Gly Phe

Ser Thr

Glu Ala

80

Asp Glu

95

Leu Phe

Gly Asn

Val

Ala

Page 62

260

ORF 4 OF PARENTAL PRRSV STRAIN 94881 ENCODED
BETWEEN NUCLEOTIDES 12761..13312

GIn

Thr

Met

Ala

Val

Ser

Ile

Val Vval Lys

265

BY SEQUENCE OF SEQ

vVal

GIn

Gly

Tyr

Ala

Ser

Val

Leu

Leu

Leu

Gly

lle

Leu

Ser

Gly

Thr

Met

Ser

GIn

Thr

Pro

Tyr

Glu

val

GIn

1

65

50

130

35

115

ID

20

100



His Thr GIn GIn His
150

Phe Leu Thr Pro Ser
165

Phe Ala Ile Leu Leu

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

16
201
PRT

<220>
<223>
NO:10
<400> 16

Met Lys Cys Ser Cys
5
Phe Trp Trp Leu Phe
25
Asp Gly Asn Asp Asn
40

Ile Cys Glu Leu Asn
55

Ala Val Glu Thr Phe
70

Leu Gly Phe Leu Thr
85

Ala Val Ser Ala Thr
105

Met Tyr Gly Vval Cys
120

Ala Ala Lys Asn Cys
135

eolf-seql

His Leu Val
155

160

Ile Asp His Ile Arg Leu Leu His 145

Thr Met Arg Trp Ala Thr Thr Ile Ala Cys Leu

170

Ala Vval

Artificial Sequence

Lys Leu Gly His Phe

10

Leu Leu Cys Thr Gly
30

Ser Ser Thr Ser GIn
45

Gly Thr Glu Trp Leu
60

Val Leu Tyr Pro Val
75

Thr Ser His Phe Leu
90

Gly Phe Ile Gly Glu
110

Ala Phe Ala Ala Leu
125

Met Ala

Cys Arg Tyr
140

175

180

Leu Thr

Leu Ser

Tyr lle

Ser Gly

Ala Thr

80

Asp Ala

95

Arg Tyr

Val Cys

Ala Arg

Page 63

ORF 5 OF PARENTAL PRRSV STRAIN 94881 ENCODED
BETWEEN NUCLEOTIDES 13309..13914

Pro

Trp

Tyr

His

His

Leu

Val

Phe

Thr

BY SEQUENCE OF SEQ

Ser

Asn

Phe

lle

Gly

Leu

Val

Arg

Ser

Phe

Leu

Asp

lle

Leu

Ser

Ile

Phe

ID

Cys 1

20

val

Thr

35

50

Trp

Ser 65

Gly

100

Ser

115

Arg

Thr 130



Asn Phe l1le Val Asp
150

Ile vVal Vval Glu Lys
165

Asn Ile Lys His Val
185

Arg Thr Ser Ala Glu

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

17
173
PRT

<400> 17

Met Gly Ser Leu Asp
5

Leu Val Leu Ala Phe

25

Leu Lys Val Ser Arg
40

Phe Leu Asn Cys Ser
55

GIn Ser Thr Asn Arg
70

Leu Trp Gly Val Tyr
85

Arg Cys Arg Leu Cys
105

His His Val Glu Ser
120

Porcine Reproductive

eolf-seql

Asp Arg
155

Leu
170

Gly

Val Leu

190

GIn Trp Glu Ala

Respiratory

Asp Phe
10

Cys Asn Asp

Ser lle Thr Tyr Thr

30

Gly Arg Leu Leu Gly

45

Phe Thr Phe Gly Tyr
60

Val Ala Leu Thr Leu

75

Ser Leu Thr Glu Ser
90

Cys Leu Gly Arg Arg
110

Ala Ala Gly Leu His
125

160

195

Syndrome Virus

Pro Thr
15

Pro lle
Leu Leu
Met Thr
Gly Ala

80

Trp Lys
95

Tyr lle

Ser lle

Page 64

Ala

Met

Tyr

Val

Phe

Leu

Pro

Ala

val

Val

lle

Ala

Ala

GlIn

Tyr

Leu

His

Ala

Thr

Pro

Ser

Lys Ala Glu Val Gly Gly Asp Leu Val
175

Glu Gly Val Lys Ala GIn Pro Leu Thr

Lys

Phe

Leu

Ser

Gly

Gly Arg Ile His Arg Trp Lys Ser Ser 145

200

1

65

50

35

115

180

20

100



Asn Arg Ala Tyr Ala
135

Thr Leu Val Pro Gly
150

Val Lys Arg Gly Val
170

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

18
128
PRT

<400> 18

Met Ala Gly Lys Asn
5

Met Gly Lys Gly GIn
25

Met Ile Lys Ser GIn
40

Lys Lys Pro Glu Lys
55

Arg His His Leu Thr
70

GIn Thr Ala Phe Asn
85

Gly Lys Val Ser Phe
105

Val Arg Leu lle Arg
120

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

19
7050
DNA

<220>

eolf-seql
Val Arg Lys Pro Gly Leu Thr Ser Val Asn Gly
140

Leu Arg Ser Leu Val
155

Val Asn Leu Val Lys

Porcine Reproductive Respiratory

GIn Ser GIn Lys Lys
10

Pro vVal Asn GIn Leu

30

Arg GIn GIn Ser Arg
45

Pro His Phe Pro Leu
60

GIn Ala Glu Arg Ser
75

GIn Gly Ala Gly Thr
90

GIn Val Glu Phe Met

110

Val Thr Ser Thr Ser
125

Artificial Sequence

Leu Gly Gly Lys Arg Ala 145
160

Tyr Gly

Arg

Syndrome Virus

Arg Arg Asn Ala
15

Cys GIn

Gly Gly

Ala Ala

Leu Cys
80

Ala Ser
95

Leu Pro

Ala Ser

Page 65

Leu

GIn

Glu

Leu

Leu

Val

GIn

Leu

Ala

Asp

GIn

Ser

Ala

Gly

Ala

Gly

Lys

Asp

Ser

Ser

His

Ala

Pro 1

Thr

Lys

Ile 65

Ser

Thr

Asn

130

165

50

35

115

20

100



<223>

<400> 19
atgtctggga

ggccaagtct
gacacggacc
gttcccattg
atttttcctt
gttgctgatg
gtttacgagc
tacgcgaact
aattcccctt
tctagcatat
tctcgcatga
gagctagaac
cttgccgatt
ccttgcggct
tttttgagcc
taccaaacca
ctccgtgetg
tcttggatca
tctcttcgeca
cacaagtggt
aaagactcgg
tactccccac
atgattaata
gcttctgatg
cggaaccgcg
gtagaggtga
tgctctgaag
gaggccctgg
ttccttgceca
tcaccggagc
aaatgcggat
ccgagctcca

ccatccgtga

tgttctcccg
attgcacacg
tcggtgcagt
gtatccccca
tagcgcgcat
tattgtaccg
gtggttgcaa
ccatgcacgt
tgcctcaacg
acaggtggga
tgtggactcc
accaggtcaa
gggagctcac
accttgttcg
agtcagccga
agtggggtgt
tggtcgaccc
ggcacttgac
ttgtgccgaa
atggtgccgce
cttccaccct
ctgcggacgg
atgacttcac
gtgaccttgc
cctgccctaa
ggcctggaat
gctgtgtcge
cgtctgctta
atccacctcc
agtccggctt
ccacagaagg
aacaggccat

ctctgaacga

gtgcatgtgc
gtgtctcagt
tggcttgttt
ggtggaatgt
gacctccggc
tgacggttgc
ttggtatccg
gtccgaccaa
ggcttgtcgg
aaaatttgta
ggaatccgat
ggtccttgtt
tgagtcccct
ggacccggct
agtgctcagt
gcctggcaag
tgatggtccc
cctgaatgat
cacagagcct
cggcaaacgg
caaggttgcc
gtcttgtggt
gtcccctctg
tcaggccatt
cgccaaatac
ggctcctcge
gtcgccttac
tagactgcct
ccaggagttc
ctctagtctg
ggaattcatc
ggccctcectt

gtgcttcccc

eolf-seql

accccggctg
gcacggtctc
cacaagccta
tctccatctg
aatcacaact
ttaaccccta
attacggggc
ccgttccctg
cagccgttct
atttttatgg
gactccacgg
cggagctttc
gataacggtt
gtatccgaag
cgcgaggcgc
tacatccagc
attcacgttg
gatgtcaccc
accacacacc
gccecgtggea
cgaccgactt
tggcatgccc
cctcggtaca
caatgtttgc
ctcataaaac
tccctectctc
ccggaggacg
tcagactgtg
tggactcttg
tataaattgt
tatactgttg
gcaaaaatta

acggatgttc
Page 66

cccgggtatt
ttctctctcc
aagacaagct
ggtgttgctg
tccttcaacg
gacacctccg
ctgtgcctgg
gtgccactca
gtccgttcga
attcctcctc
ctttggaagt
ccgcccatca
tttccttcag
gcaagtgttg
atctggctac
gcagacttca
aagcattgtc
cgggattcgt
ggatctttcg
agcgtgccgce
ccaccagtgg
ttgccgcecat
acaggccgga
aactacctgc
tcaacggagt
gtgagtgcgt
ggttgcctaa
tttgtgatgg
acaaaatgtt
tgttagagat
agaggatgtt
aggtcccatc

cagtcaactc

Nucleotide encoding attenuated PRRSV 94881 ORF1A

ttggaacgcc
agaacttcag
ccattggaaa
gctgtcaacc
actcgtgaag
tgaactccaa
gatggctgtg
tgtgttaaca
agaggcccat
cgacggtcga
tctgccgcecc
ccttgtcgac
cacgtcacat
gctttcctge
cgcctatggt
agttcacggt
ttgcccccag
tcgcctaatg
ttttggagtg
caaaagtgag
aatcgtcacc
actgaaccgg
ggacgattgg
cgccatagct
tcattgggag
tgttggcgtc
acgtgcactt
tattattgac
gacttccccg
cttgccgcag
gaaggattgt
ctcaaaggcc

tgagttaata

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980



tcttgggaag
gaatctaagg
gtggtcctta
atgccactgg
gtaccggaca
ctggcgaggc
tcatttctgg
gcgtggectg
gtctttgtga
ctttccgaag
cccatcgatt
aaattcaggc
gatgttcatg
ggtagtcgtg
atgaaaactt
ttccteectyg
gacagtgccg
cccacaaaac
caaggagatg
gatgtgggtg
agtcagcgcc
acacttttct
ctacttgctc
gtcttttctg
gctgtatttt
ccggagtgtc
agccttgtgg
tcacgttgtc
cttatttatg
gctcctgcag
gtgtccttgt
ggctggcegeg
gcttatgcca

gatcctagtc

agcccaaaga
aaacagcccc
ccgaggaact
atttgacttg
atttgagctc
ctgcaccccg
atttgcctga
taagggctac
agcctcgagg
ccagttctgt
tgacaacttc
gccecgegttt
caaagataaa
cgaccccagc
ggcgctgcac
acatgattca
gcctgaagca
cggttggacc
ccatctccge
gaggttggaa
ttacgacatg
cgccacgggg
tcctgctctyg
gttctgtgcg
tattctcgac
atgctgagct
tcgggccatc
tctggtttgt
tggtgtccca
aagtggccct
gtgatcggtt
ggtgctggtg
acttggatga

aggccattaa

ccctggeget
tgaagaagct
tagcgagcaa
gccaacctta
tggcattggt
tcttgttgag
cgtgcagacc
cgcgtctgac
tgttttctct
cgtcgatgac
gaacgagacg
ctccgcgcaa
gagtcgggta
caccaagaag
ctcgcagttc
agacacaccg
actggtggcg
ggtgcttgac
tgacaagcca
aagttttatg
ggtttttgag
ctctatggct
ccgttcttac
gtgtgttcgt
tccacccgac
tttggctctt
gggcctctta
tctcctacgt
agggcgttgt
taatgtgttt
ccaagcgcca
tggtgagagc
aaagaagata

atgcctgaaa

eolf-seql

gctgttgtcc
caagcgagaa
caggtgcagg
accgctacgg
gcccagceccg
cgctgtggca
tcggaccagc
cccggttgga
gatggcgagt
cggacaaaag
ctctctgggt
gctttaatcg
tatgaacaat
tggctcgaca
caagctggtc
cctcctgttc
cagtgggata
caggccgtcc
ccccattcgce
ctctccggeca
gttctctccc
ccaggtgatt
ccaatactcg
ttgggtgttt
ccagtcggtt
gagcagcgcc
tgcgtcattc
atatgcatgc
cacaagtgtt
cctttttcge
aaaggagttg
cctattcatc
tccgeccaga

gttttgcagg
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tatgtccatc
accgtaaggt
tggttgaggg
cgacccctgt
ctaccgttca
cggagtcgaa
ctttagacct
tccacggtag
cggcccttca
aagctccggt
ctgacccctt
accgaggtgg
gccttcaagc
aaatgtggga
acattcttga
ccaggaagaa
ggaaatcgag
ctctgcctat
aaaacccttc
cccgtttcge
atctcccagc
ggctgtttgc
gatgccttcc
ttggttcttg
cttcttgtga
aactttggga
ttggcaagtt
tcgcagattt
ggggaaagtg
gcgccacccg
accccgtgca
aatcacacca
cggtgattgc
caggaggggc

ggatgcaaaa
ccttcaccct
tgatcaggat
tagagggccg
agaactcatt
cggcagcagt
gtccctggec
gcgtgagect
gttcggagag
ggttgacgcc
tgaattcgcc
tccgettgec
ttgtgaacct
cagggtggac
gtccctcaaa
ccgagctggt
tgtgacaccc
ggacatccag
tagtcaagta
ggggtccgtt
ttttatgctc
aggtgctgtt
cttattgggt
gatggctttt
ccacgattcg
acctgtgcgc
actcggtggg
ggcaatttct
tataaggacg
ctcatctctt
cttggcgaca
aaaaccgata
tgtcccgtat

tattgtggac

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020



cagcctacgc
aaggtcccag
gtccgcetgeg
aatcagaccc
cttgccgtgg
acgtcacctc
tatcctactt
gttaccctgc
attttggtgc
tcaatggtct
ttctttccta
tcatttttgg
ctttgggcag
cagtatacct
atggcggccg
gtcggatccc
gtcgtaggct
gtcactgcca
cgcatgcaca
ggcgttgccc
tcaaccggag
ggcgactcag
tcaaacaaac
gaaactaggc
attaagttga
ctccttgett
tttttccttc
tttttgctga
tttgtacttg
gcggctctca
ctggccacag
acatactgct

ggtgggctcc
atgctggttg

ccgaggtcgt
tcaacccaga
gttattcgac
ccctcaggaa
cccaggtatc
aagtgtgtgg
atggccccgg
cattgttctc
ttgcctcctt
ttttggcgtt
tgctcttgag
tgttttgcct
ttggccgttt
ccggaccacg
ttcggagagc
ttcttgaagg
cttcccttgg
cccatgtgtt
cgttcaatac
ctatggttaa
tcgaacctgg
ggtcacctgt
tcggttctgg
tctctgacct
gcccagccat
ctgtccccgt
tctggcgcat
atgaaattct
catgggccac
accgcaacag
aaatcgggac
tcctgcccag

atgccctcgg

gtgatgggag

ccgtgtgtct
ctgcagggtt
agcacaactg
ctctgtcccc
tgtgtggact
tcgagggacc
agttgtgtgt
agccgttgcc
gggcgcttta
ttgtgcttac
gtgggtaacc
accagctgcc
cacccaggtt
tggtgcagct
cgctttgact
tgctttcaga
ttctggagga
gaatggtaac
taatggtgat
gatcgctaag
catcatgggg
catttcagaa
tcttgtgaca
ttctagacat
catccctgat
gatggaaggt
gatgggccat
cccagcagtc
cccctggtcg
gttgtccctg
ttttgctggt
gttccttgct
cgtaattttg

tttctcaagc

eolf-seql

gagattccct
gtggtagatt
gtccttggtc
accaaaacaa
cttgttcatt
tctgacccgt
tcctctcgac
catctttccg
gcccaccget
gcctggcecca
cttcatcctc
ggcgttctct
gccggaatta
gctgtagcaa
ggacggactt
actcaaaagc
gttttcacca
acagccaggg
tatgcctggt
gggtatcgcg
gaaggattcg
gctggtgacc
acccctgaag
tttgcaggtc
gtgacaacta
ggcctctcaa
gcctggacac
ttggtccgag
gcacaagtgt
gcgttctacg
ggatggcctg
gtgactagtt
tggttattca

gctttcttcc
Page 68

tctcggcccc
cggacacttt
ggggcaactt
ctggtggggc
tcatcctcgg
ggtgttcgaa
tctgcgtgtc
gtagagaggt
tggctcttaa
tgagctcctg
tcactatgct
cgctgggaat
tcacacctta
cggctccaga
tgatcttcac
cctgccttaa
ttgatggcag
tcactggtga
cccatgctga
gtcgtgccta
ccttctgttt
ttattggagt
gggagacctg
caagcgtccc
ttccgagtga
ctgtccagct
ccattgttgc
ctgtgttctc
tgatgattag
cattcggagg
aactgtccca
atgtccccac
aataccgatg

tacggtattt

attttttccg
tgtggctgcg
tgccaagcta
ctcatacacc
cctttggtta
ccctttttcg
tgccgacgga
ggggattttt
ggcagacatg
gttaatttgc
ttgggtgcac
aaccggtctt
tgacatccac
aggtacttac
accatctgca
caccgtgaat
aagagtcatc
ttcctacaac
tgactggcaa
ctggcaaacg
cactaactgt
ccataccggt
ctccatcaag
tcttggggac
cttggcatcg
tttgtgcgtc
cgtaggcttc
ttttgcactc
actcctcacg
tgtcgttgge
agccctctcg
catcatcatc

cctccacaac

tgctgagggt

4080
4140
4200
4260
4320
4380
4440
4500
4560
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



aatcttagga
ttggcttgca
tgctttgtgt
gctagagctc
ttggccaagc
attgttctgc
aggaaaactg
actgtcgtgt
ccactttttg
atgaaaaaac
atttgggaca
catgcttttc
gccccccaac
ggcattacgt
aactgccttg
tgtgacctta
ctgaccactg
<210>
<211>

<212>
<213>

20
4392
DNA

<220>
<223>

<400> 20
acaggcttta

gtaactgaaa
ttagacctaa
gtcgtggcga
gacgttctcc
gggaatatgg
ctagagttgt
ctccaactcc
cttgtcaaca
attcatgcgg
ctgggtacca

atggaatacc

aaggcgtgtc
agttgtcgca
ccgcttcaaa
tgcgtcagga
tcgaggcttt
ttgggcaaca
tgtctgtgca
ccaacacgcc
aaaatggccc
actgtgtatc
agtctaacgg
aggacaggtc
agggattcga
ataacaggca
aagctgccag
cagctaccga

aacaggcttt

aactgctagc
cggcggtaaa
aagtcacctc
acttatgttc
tcaaacccgg
gcgtgaacgg
ccaagcaaat
cctacaagct
ctaggtttgg
cttgttgcct
ctcttcaaca

ttgattcacg

gcagtcctgt
agctgacctt
catgaaaaat
gctggcctcc
cgctgagacg
cccccatgga
agaaacacga
cgtggatacc
gcgccatcge
cctcggcttc
cgacaccttt
aaccgactat
tccaaagtcc
tctggtcaaa
actgtccctt
agtggagaaa

aaactgctag

Artificial Sequence

cgccagcggce
aatcgtaaaa
cgaggtggag
cggtgtcgtc
acttgacaca
ttctatttgg
aatccaagca
ttatcctgtc
agatttacct
gcatcccaat
tggtttcgag

ccctgacacc

eolf-seql

ggcatgaata
gattttttgt
gcagctggcc
ttggttcagg
gccactccgt
tccatcctcg
tgcctgggtg
ttgaccggta
agcgaggacg
cacaaaatca
tacacggatg
agagacaggg
gaagcccctg
ggtaaggagg
gagcaagctc

ctaaagcgca

Nucleotide encoding attenuated PRRSV

ttgacccgct
taccacagca
gtgaagaaat
ttgatgaggc
acacccggca
gattttgaaa
tgtgaagtca
aggggggacc
tacaaaactc
ggggtcctcg
ctttatgtcc

ccttttatgt
Page 69

acgaatccct
ccagtttaac
aatacatcga
ttgacaagat
cacttgacac
acattaatgt
gttccaaatt
tcccacttca
acgacctcaa
atggtaaagt
attcccgata
attatgaagg
ttggcactgt
tcctagttcc
ttgctgggat

tcattagtca

94881 ORF1B

gtggccgcegg
gaactttcac
caactgagca
ctcacccacc
ttcaaccagg
ctgcacccac
ggcgegggga
ccgagceggceg
cccaagacac
tgtctgatgg
ccactgtacc

gtactaaaca

gacagctgct
gaacttcaag
ggcggcgtat
gaaaggagta
aggggacgtg
ggggggtgaa
cagtgtctgc
gacgccaacc
agttgagaga
ttactgcaaa
cactcaagac
tgtacagacc
tgtaatcggt
caaacctgac
gggccaaact

actccaaggt

cggcctagtt
cttaggctct

ggggcacgct
gtcccttgtt

gcatggggcc
aaaggtagaa
cgcccctaac
taaaggtcgc
caagtccgca
caaatccacg
ttatagtgtc

tggcacttcc

6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7050

60
120
180
240
300
360
420
480
540
600
660
720



aaggctgctg
ggggtcctac
ttccttccat
ccaacaaagg
gaaaattggc
actagaacca
ggtgtcaccc
aagtttaagg
tgcgatcgca
gcaggatgtg
acgcaggatg
gtgtccaaca
aagatgggtc
cttgaaatcc
acttttccca
gacccaaaga
ggacggcagt
gcgcagaacg
tgcattgacc
cgccaggacg
aaaagtcata
tatgcgtccg
ccagtcactc
cctgtcgggg
cctcgtacca
cagtcccgtc
tctgatggag
aaggtggctt
accacctggc
acaatgtttg
ggactccctt
catgtccctg
ctaaggctgc

gtcggctttg

cagaggacct
gcctagtgceg
caacctaccc
atgtccagag
agactgtgac
tcctaggtac
aggcgttcat
aattgcattg
gcacccccgce
aagagtactt
gcgctttcac
ccgtctactc
atgaaattgg
agcccatgtt
actaccattg
aaactgtcat
tagtccccaa
cctcagagta
atgaccccga
gttaccgttt
atgaagggaa
cctgtggact
tgagctgtgg
ctggcaaatc
ttatcatgaa
gaggtcttgt
actaccaagt
gcaacgtact
tactgaacca
acatagtcag
ttccaccacc
gccgagtgtc
tttccaaaac

attcctattg

ccaaaaatat
caggttcatc
tgccaagaac
catacctgaa
accttgcacc
caacaacttc
gaagaaggcc
cactgtcgcc
cattgtgagg
gcctagctac
aaaacgcggt
actgataatt
tctcaagttc
agtgtattct
gtgggtcgag
aactgataaa
tcgcgaccgt
ttatgcgtcc
gtggtatgag
tccaggcccg
gaaatgccgt
tgatttgtgt
ccaccatgcc
cccccttgac
ggtggacaac
tgcagtcaaa
ggtgcctctt
actcagcaag
agtccaggac
tgctcttaaa
tgccaggtcc
atatctcgat
accccttgtg
ttatgtgttc

eolf-seql

gacctatcca
tttagccatg
tccatggcag
attgatgaaa
ctcaaaaaac
atagccttgg
tggaagtccc
ggcagatgcc
tggtttgttg
gtgctcaact
ggcctgtcgt
tacgcccagc
cttgaggaac
gatgacctcg
catcttgacc
cccagttttc
attctggctg
gctgccgcaa
gatcttatct
gcatttttca
cactgcggca
ttgttccatt
ggttcaaagg
gctgtgctga
aaaacaacga
agaggtattg
ttgccgactt
tttatagtag
gatgatgtca
gtttgcaggt
gggccgtggg
gaggcaggat
togtttggotg

gatcagatgc
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ctcaagggtt
ttggtaaggc
gggtcaatgg
tgtgcgceccyg
agtactgttc
ctcacaggtc
caattgcctt
ttgaggctga
ccaacctcct
gttgccatga
ccggggaccc
acatggtgct
agctcaaatt
tcttgtatgc
tgatgttggg
tcggcetgeag
ctcttgcata
ttctgatgga
gcggcatcgce
tgtccatgtg
tctgcgacgc
cacactttca
aatgttcgca
aacaaatccc
cccttgaccc
caggtaatga
gcaaagacat
ggccgcecagg
tttacacacc
attccatccc
ttaggctcat
attgcaatca
accttcagca

ctcagaagca

tgtcttgect
gccaccactg
ccagaggttc
tgccgtcaag
caaacctaaa
agcactcagt
ggggaaaaac
cctggcttcc
gtatgaactt
ccttgtggca
cgtcaccagt
ttcggcecttyg
tgaggacctt
ggaaagaccc
ctttaaaacg
aattgaagca
tcatatgaag
ttcgtgtget
ccggtgtgct
ggagaagctg
caaagccgac
tcaacactgc
gtgtcagtca
gtacaaacct
gggaagatat
ggttgatctt
aaacatggtg
ttccggaaaa
tactcatcag
aggagcctca
cgccagcgga
tctagacatt
acttcacccg

gctgaccacc

780

840

900

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



atttatagat
gaatccaagg
gtcctgacac
ggggcgacct
cgagcacttg
caactccagg
cgtggggatg
ctagagacag
gcttgttcgg
gggttttact
cattggccag
atgcgcccaa
ccatccattt
ggcgagcctc
cgggaatatc
ggcgatgtca
aggtccctgc
aaagccgtgt
gagacggcat
tggaaaggcg
tatgctaggt
ccggcaacag
acaccgtatg
ccgcagtgga
gaagattggg
tggcattgtg
cattttgccc
caagtgccgt
<210>
<211>

<212>
<213>

21
750
DNA

<220>
<223>

<400> 21

ttggccctaa
ccaggaacac
cgtaccacaa
tcgacattgt
tagccatcac
agtttttcaa
agctggttgt
gttcaccccg
ccagtctaga
tttccccgga
tggtcaccca
ttgatgcccg
ttcttggcac
aggccctgcc
tcgacgcgge
aaggcactac
ctaaagactc
gcactctcac
caaaatgctg
ccacagccta
tcattcagct
ccaatcgcaa
attacggtgc
agattttggg
caattctcgc
tacgagaacg
ttggcactga

ga

catctgtgca
cagagtggtt
agatcgtacc
gacattgcat
tcgggcaaga
cttaaccccc
tttgaatgtg
atttcgagta
agggagctgc
cagcccagct
ccagaataat
ctacagcaag
tcctggtgtg
agaaacactc
tgaggaagag
gatcgggggg
togttgctgtg
cgatgtgtac
gaaacttaaa
tttccagttg
acccaaggat
ggttgtgcga
tcaggtcatt
gttgcagcct
acgccgtatg
cccacacgca

actgcaagta

Artificial Sequence

eolf-seql

gccatccagc
ttcaccaccc
ggctctgcaa
ctaccatcgc
catgggttgt
gagcgcactg
gataatgcgg
tcggacccga
atgccactac
tttgcacccc
cgagcgtggc
ccaatggtcg
gtgtcatact
gtttcaacag
gcagcgagag
tgtcaccaca
gttggggtga
ctccccgaac
ctggatttca
gaagggctga
gcecgttgtgt
accacagact
ttgacaacag
ttcagacgaa
aatgacggca

atttacgggc

gagctgggca

Nucleotide encoding attenuated PRRSV

cttgttacag
ggcctgtggce
taactataga
caaagtccct
tcatttatga
attgtaacct
tcacaactgt
ggtgcaagtc
cacaagtagc
tgccaaaaga
ctgatcgact
gtgcagggta
atctcacatt
gacgtatagc
aacttcccca
ttacatcgaa
gttcgccecgg
tccgaccata
gggatgttcg
catggtcagc
acatcgatcc
ggcgggccga
cctggttcga
catttggctt
aagattacac
gcgcccgtga

gaccccggct

94881 ORF2

atgcaatggg tttactgtgg agtaaaatca gtcagttgtt cgtggatgcc

Page 71

ggagaaactt
ctttggtcag
ttcatcccag
aaacaaatcc
ccctcatgac
tgcgttcage
agcgaaggcc
tctcttagcc
acataacctg
gctggcgcca
tgtcgctagt
tgtggtcggg
atacatcggg
cacagattgt
cgcatttatt
atacctacct
tagggctgct
tttgcaaccyg
actgatggtc
gctgcccgat
gtgtataggg
cctggcagtg
ggaccttggg
tgagaacact
tgactataat
ccatacgtat

gcctcctgag

ttcactgagt

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
4392

60



tccttgttag
caggctggtt
ctgccattca
ccggatgtcc
tcccacctaa
caagcggcct
gtagtcactc
tcacgactcg
actttggacc
tttaggcaat
accttgttca
tggcccacgg
<210>
<211>

<212>
<213>

22
798
DNA

<220>
<223>

<400> 22
atggcttatc

cacagtgctt
ggcaacacat
caagctgccc
aggtgtgagg
ctcaaacttg
ttccatccgg
cagttcattt
tccgegtegt
gaatggctgc
cgttcgectg
cggctgcecgg
cagcgcaagg
cccagtacat
<210>
<211>

<212>
<213>

23
552
DNA

tgtggttgac
attggtcttc
ctcttccgaa
cacaattcgc
ttgacgaaat
ggaagcaggt
atttccaaca
cgatgctgaa
gcgttgagct
ggcttatcag
cagtgctttg

caacacatca

agcgtgcacg
tggcttcgaa
cattcgaact
aacaaagact
aacgtgacca
agggttatta
agctgttcgg
gcgccgagea
atgcggtgta
gaccattctt
caagccctgc
tttcatggtc
taccactccc

cacgataa

attgtcatct
cttctcagag
ctatcgaagg
agttaagcac
ggtctctcge
tgttagtgaa
cctggccgea
aaaccttgcc
catctttccc
cgtgcacgct
gcttcgaatt

ttcgaactaa

Artificial Sequence

cttccatctt
ttccagctct
aactatcaat
cgagcctggc
tgatgagttg
tgcttggctg
aataggaaac
tgatggacaa
ttaccatcat
ttcctcctgg
ttctcgacgc
cttcagaaca

ctcaggaggt

Artificial Sequence

eolf-seql

ttctcgccat
tggtttgctc
tcctatgagg
ccgttgggta
cgcatttacc
gccactctca
gtggaggctg
gttggcaatg
acaccaggta
tccatcttct

ccagctctac

Nucleotide encoding attenuated PRRSV

ctcctctgtg
acgctatgtt
tacactatat
cgtaacgtgt
tcaatgtcca
gcttttttgt
gtgtcgcgeg
aattcaacca
caaatagacg
ctggtgctca
atctatcaga
tcaattgttt

cgtcccaatg

Page 72

attgtttggg
cgcgtttctc
gcttgctacc
tactttggca
ggaccatgga
caaaactgtc
attcttgccg
tgagcctgga
cgaggcccaa
cctctgtggc
gctatgtttt

94881 ORF3

gcttcgtctg
tttggtttcc
gtaagccatg
ggtgcaaaat
ttccgteegg
ccttttccta
tctttgtgga
tatctgccag
ggggcaattg
acatctcatg
tattaagacc
ccaatctcac

tcgtgaagcc

ttcactgttg
cgttcgcget
caactgcaga
tatgcgagtc
acattcgggt
aaggcttgac
cttccttagc
gtacaacact
gttgaccgat
ttcgtctgtt

tggtttccat

ttaccttgtt
attggcccac
ccctaccagt
agggcacgac
gtacgacaac
cgcggcccaa
taagcgacac
acacaacatc
gtttcatttg
gtttctgagg
aacacgaccg
agggcctcaa

gtcggcattc

120
180
240
300
360
420
480
540
600
660
720
750

60
120
180
240
300
360
420
480
540
600
660
720
780
798



<220>
<223>

<400> 23
atggctgcga

ttcgcctgca
gctgccggtt
gcgcaaggta
cagtacatca
ctgatgcttt
atctttggga
catgtgaccc
ttcttgacac
ttggcggtat
<210>
<211>

<212>
<213>

24
606
DNA

<220>
<223>

<400> 24
atgaaatgtt

tttttgctgt
tcccaataca
cattttgatt
ctgggttttc
acaggattca
gcgttcgtat
acccggttta
atagtggtgg
gttgtcctcg
gcctag
<210>

<211>

<212>
<213>

25
522
DNA

<220>
<223>

<400> 25

ccattctttt
agccctgctt
tcatggtcct
ccactcccct
cgataacggc
ccgegtgect
atatttctgg
aacacactca

cgtctacgat

ga

cttgcaagtt
gtaccggctt
tatataattt
gggcagtcga
tcacaacaag
ttggcgageg
gttttgtcat
ccaacttcat
agaaattggg
aaggggttaa

cctcctgget
ctcgacgcat
tcagaacatc
caggaggtcg
taatgtgacc
tttctacgcc
cgttgtttcc

gcagcaccat

gaggtgggct

Artificial Sequence

ggggcatttc
gtcttggtcc
gacgatatgc
aacctttgtg
ccatttcctt
gtatgtactt
ccgtgctgct
cgtggacgac
caaagctgaa

agctcaacct

Artificial Sequence

eolf-seql

ggtgctcaac
ctatcagata
aattgtttcc
tcccaatgtc
gatgaatcgt
tcggaaatga
gcttgtgtta
ttggtaattg

acaaccattg

Nucleotide encoding attenuated PRRSV

ttgactcctc
tttgtcgatg
gagctgaatg
ctttacccag
gatgcgctcg
agcagcatgt
aaaaattgca
cggggaagaa
gtcggtggtg
ttgacgagga

Nucleotide encoding attenuated PRRSV

Nucleotide encoding attenuated PRRSV 94881 ORF4

atctcatggt
ttaagaccaa
aatctcacag
gtgaagccgt
atttgtacaa
gcgagaaagg
atttcacaga
atcacattcg

cttgtttgct

94881 ORF5

actcttgctt
gcaacgacga
ggaccgaatg
ttgccactca
gtctcggege
acggcgtttg
tggcttgecg
tccatcgatg
accttgtcaa

cttcggctga

94881 ORF6

atgggaagcc tagacgactt ttgcaacgat cccaccgccg cacaaaaact
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ttctgaggcg
cacgaccgcg
ggcctcaaca
cggcattccc
cgcggacttg
cttcaaagtc
ttatgtggcc
gttactacac

tgccattctt

ctggtggctt
cagctcgaca
gttgtccggt
tatcatttca
tgtgtccgcec
cgccttcgeg
ctatgcccgce
gaagtcttca
cattaagcat

gcaatgggaa

cgtgctggcc

60
120
180
240
300
360
420
480
540
552

60
120
180
240
300
360
420
480
540
600
606

60



tttagcatca

ctggggctgt
tatgtgcatt
ttgtggggtg
tgttgcctag
ctccattcaa
tcagtgaacg
gttaaacgag
<210>
<211>

<212>
<213>

26
431
DNA

<220>
<223>

<400> 26
atggccggta

cagccagtca
tctaggggag
gaagatgaca
cagacggctt
ttccaggttg
acatccgcca
gtggcctcta
<210>
<211>

<212>
<213>

27

DNA
<220>
<223>

<400> 27
atgtctggga

ggccaagtct
gacacggacc
gttcccattg
atttttcctt
gttgctgacg
gtttacgagc

tacgcgaact

7083

catatacacc
tgcacatctt
ttcaatccac
tttacagcct
gccggcgata
tcccagcegtc
gcactctagt

gagtggttaa

agaaccagag
atcaactgtg
gacaggccaa
ttcggcacca
tcaatcaagg
agttcatgct
gtcagggtgc

a

tgttctcccg
attgcacacg
tcggtgcagt
gtatccccca
tagcgcgcat
tattgtaccg
gtggttgcaa

ccatgcacgt

cataatgata
gatatttctg
caaccgtgtc
cacagagtca
cattctggcc
tggtaaccga
acctgggctt

cctcgtcaag

Artificial Sequence

ccagaagaaa
ccagttgctg
aaagaagaag
tctcacccag
cgcaggaact
gccggttget

aaattaattt

Artificial Sequence

gtgcatgtgc
gtgtctcagt
tggcttgttt
ggtggaatgt
gacctccggce
tgacggttgc
ttggtatccg

gtccgaccaa

eolf-seql

tacgccctta
aattgttcct
gcattcactc
tggaagttca
cctgcccatc
gcatacgctg
cggagcctcg
tatggccggt

Nucleotide encoding attenuated PRRSV

agaagaaatg
ggtacaatga
cctgagaagc
gccgaacgtt
gcgtcgettt
catacagtgc

gacagtcagg

accccggctg
gcacggtctc
cacaagccta
tctccatctg
aatcacaact
ttaaccccta
attacggggc

ccgttccctg
Page 74

aggtgtcacg
ttacttttgg
tgggggctgt
tcacttccag
acgtagaaag
tgagaaagcc
tgctgggcgg

aa

94881 ORF7

cagctccgat
taaagtccca
cacattttcc
ccctctgctt
catccagcgg
gcctgattcg

tgaatggccg

Nucleotide encoding parental PRRSV 94881 ORFla

cccgggtatt
ttctctctcc
aagacaagct
ggtgttgctg
tccttcaacg
gacacctccg
ctgtgcctgg

gtgccactca

cggccgactc
gtacatgaca
agtcgccctt
atgcagattg
tgctgcaggc
cggactaaca

caaacgagct

ggggaaaggc
gcgccagcaa
cctagctgct
gcaatcgatc
gaaggtcagt
cgtgacttct

cgattgacgt

ttggaacgcc
agaacttcag
ccattggaaa
gctgtcaacc
actcgtgaag
tgaactccaa
gatggctgtg
tgtgttaaca

120
180
240
300
360
420
480
522

60
120
180
240
300
360
420
431

60
120
180
240
300
360
420
480



aattcccctt
tctagcatat
tctcgcatga
gagctagaac
cttgccgatt
ccttgcggct
tttttgagcc
taccaaacca
ctccgtgetg
tcttggatca
tctcttcgeca
cacaagtggt
aaagactcgg
tactccccac
atgattaata
gcttctgatg
cggaaccgcg
gtagaggtga
tgctctgaag
gaggccctgg
ttccttgceca
tcaccggagc
aaatgcggat
ccgagctcca
ccatccgtga
tcttgggaag
gaatctaagg
gtggtcctta
atgccactgg
gtaccggaca
ctggcgaggc
tcatttctgg
gcgtggectg
gtctttgtga

tgcctcaacg
acaggtggga
tgtggactcc
accaggtcaa
gggagctcac
accttgttcg
agtcagccga
agtggggtgt
tggtcgaccc
ggcacttgac
ttgtgccgaa
atggtgccge
cttccaccct
ctgcggacgg
atgacttcac
gtgaccttgc
cctgccctaa
ggcctggaat
gctgtgtcge
cgtctgctta
atccacctcc
agtccggctt
ccacagaagg
aacaggccat
ctctgaacga
agcccaaaga
aaacagcccc
ccgaggaact
atttgacttg
atttgagctc
ctgcaccccg
atttgcctga
taagggctac

agcctcgagg

ggcttgtcgg
aaaatttgta

ggaatccgat
ggtccttgtt
tgagtcccct
ggacccggct
agtgctcagt
gcctggcaag
tgatggtccc
cctgaatgat
cacagagcct
cggcaaacgg
caaggttgcc
gtcttgtggt
gtcccctectg
tcaggccatt
cgccaaatac
ggctcctcge
gtcgccttac
tagactgcct
ccaggagttc
ctctagtctg
ggaattcatc
ggccctcectt
gtgcttcccc
ccctggeget
tgaagaagct
tagcgagcaa
gccaacctta
tggcattggt
tcttgttgag
cgtgcagacc
cgcgtctgac

tgttttctct

eolf-seql

cagccgttct
atttttatgg
gactccacgg
cggagctttc
gagaacggtt
gtatccgaag
cgcgaggcgc
tacatccagc
attcacgttg
gatgtcaccc
accacacacc
gccecgtggea
cgaccgactt
tggcatgccc
cctcggtaca
caatgtttgc
ctcgtaaaac
tccctectctc
ccggaggacg
tcagactgtg
tggactcttg
tataaattgt
tatactgttg
gcaaaaatta
acggatgttc
gctgttgtcc
caagcgagaa
caggtgcagg
accgctacgg
gcccagceccg
cgctgtggca
tcggaccagc

cccggttgga

gatggcgagt
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gtccgttcga
attcctcctc
ctttggaagt
ccgcccatca
tttccttcag
gcaagtgttg
atctggctac
gcagacttca
aagcattgtc
cgggattcgt
ggatctttcg
agcgtgccgce
ccaccagtgg
ttgccgcecat
acaggccgga
aactacctgc
tcaacggagt
gtgagtgcgt
ggttgcctaa
tttgtgatgg
acaaaatgtt
tgttagaggt
agaggatgtt
aggtcccatc
cagtcaactc
tatgtccatc
accgtaaggt
tggttgaggg
cgacccctgt
ctaccgttca
cggagtcgaa
ctttagacct
tccacggtag

cggcccttca

agaggcccat
cgacggtcga
tctgccgcecc
ccttgtcgac
cacgtcacat
gctttcctge
cgcctatggt
agttcacggt
ttgcccccag
tcgcctaatg
ttttggagtg
caaaagtgag
aatcgtcacc
actgaaccgg
ggacgattgg
cgccatagct
tcattgggag
tgttggcgtc
acgtgcactt
tattattgac
gacttccccg
cttgccgcag
gaaggattgt
ctcaaaggcc
tgagttaata
ggatgcaaaa
cctccaccct
tgatcaggat
tagagggccg
agaactcatt
cggcagcagt
gtccctggec
gcgtgagect
gttcggagag

540

600

660

720

780

840

900

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



ctttccgaag
cccatcgatt
aaattcaggc
gatgttcatg
ggtagtcgtg
atgaaaactt
ttcctecectyg
gacagtgccg
cccacaaaac
caagaagatg
gatgtgggtg
agtcagcgcc
acacttttct
ctacttgctc
gtcttttctg
gctgtatttt
ccggagtgtc
agccttgtgg
tcacgttgtc
cttatttatg
gctcctgcag
gtgtccttgt
ggctggcegeg
gcttatgcca
gatcccagtc
cagcctacgc
aaggtcccag
gtccgetgeg
aatcagaccc
cttgccgtgg
acgtcacctc
tatcctactt
gttaccctgc
attttggtgc

ccagttctgt
tgacaacttc
gccecgegttt
caaagataaa
cgaccccagc
ggcgctgcac
acatgattca
gcctgaagca
cggttggacc
ccatctccge
gaggttggaa
ttacgacatg
cgccacgggg
tcctgctctyg
gttctgtgcg
tattctcgac
atgctgagct
tcgggccatc
tctggtttgt
tggtgtccca
aagtgaccct
gtgatcggtt
ggtgctggtg
acttggatga
aggccattaa
ccgaggtcgt
tcaacccaga
gttattcgac
ccctcaggaa
cccaggtatc
aagtgtgtgg
atggccccgg
cattgttctc

ttgcctectt

cgtcgatgac
gaacgagacg
ctccgcgcaa
gagtcgggta
caccaagaag
ctcgcagttc
agacacaccg
actggtggcg
ggtgcttgac
tgacaagcca
aagttttatg
ggtttttgag
ctctatggct
ccgttcttac
gtgtgttcgt
tccacccgac
tttggctctt
gggcctctta
tctcctacgt
agggcgttgt
taatgtgttt
ccaagcgcca
tggtgagagc
aaagaagata
atgcctgaaa
ccgtgtgtct
ttgcagggtt
agcacaactg
ctctgtcccc
tgtgtggact
tcgagggacc
agttgtgtgt
agccgttgcc

gggcgcttta

eolf-seql

cggacaaaag
ctctctgggt
gctttaatcg
tatgaacaat
tggctcgaca
caagctggtc
cctcctgttc
cagtgggata
cagaccgtcc
ccccattcgce
ctctccggeca
gttctctccc
ccaggtgatt
ccaatactcg
ttgggtgttt
ccagtcggtt
gagcagcgcc
tgcgtcattc
atatgcatgc
cacaagtgtt
cctttttcge
aaaggagttg
cctattcatc
tccgeccaga
gttttgcagg
gagattccct
gtggtagatt
gtccttggtc
accaaaacaa
cttgttcatt
tctgacccgt
tcctctcgac
catctttccg

gcccaccgct
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aagctccggt
ctgacccctt
accgaggtgg
gccttcaagc
aaatgtggga
acattcttga
ccaggaagaa
ggaaattgag
ctctgcctat
aaaacccttc
cccgtttcge
atctcccagc
ggctgtttgc
gatgccttcc
ttggttcttg
cttcttgtga
aactttggga
ttggcaagtt
tcgcagattt
ggggaaagtg
gcgccacccg
accccgtgca
aatcacacca
cggtgattgc
caggaggggc
tctcggccce
cggacacttt
ggggcaactt
ctggtggggc
tcatcctcgg
ggtgttcgaa
tctgcgtgtc
gtagagaggt
tggctcttaa

ggttgacgcc
tgaattcgcc
tccgettgec
ttgtgaacct
cagggtggac
gtccctcaaa
ccgagctggt
tgtgacaccc
ggacatccag
tagtcaagta
ggggtccgtt
ttttatgctc
aggtgctgtt
cttattgggt
gatggctttt
ccacgattcg
acctgtgcgc
actcggtggg
ggcaatttct
tataaggacg
ctcatctctt
cttggcgaca
aaaaccgata
tgtcccgtat
tattgtggac
attttttccg
tgtggctgcg
tgccaagcta
ctcatacacc
cctttggtta
ccctttttcg
tgccgacgga
ggggattttt

ggcagacatg

2580
2640
2700
2760
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



tcaatggtct
ttctttccta
tcatttttgg
ctttgggcag
cagtatacct
atggcggccg
gtcggatccc
gtcgtaggct
gtcactgcca
cgcatgcaca
ggcgttgccc
tcaaccggag
ggcgactcag
tcaaacaaac
gaaactaggc
attaagttga
ctccttgett
tttttccttc
tttttgctga
tttgtacttg
gcggctctca
ctggccacag
acatactgct
ggtgggctcc
atgctggttg
aatcttagga
ttggcttgca
tgctttgtgt
gctagagctc
ttggccaagc
attgttctgc
aggaaaactg
actgtcgtgt

ccactttttg

ttttggcgtt
tgctcttgag
tgttttgcct
ttggccgttt
ccggaccacg
ttcggagagc
ttcttgaagg
cttcccttgg
cccatgtgtt
cgttcaatac
ctatggttaa
tcgaacctgg
ggtcacctgt
tcggttctgg
tctctgacct
gcccagccat
ctgtccccgt
tctggcgcat
atgaaattct
catgggccac
accgcaacag
aaatcgggac
tcctgcccag
atgccctcgg
gtgatgggag
aaggcgtgtc
agttgtcgca
ccgcttcaaa
tgcgtcagga
tcgaggcttt
ttgggcaaca
tgtctgtgca
ccaacacgcc

aaaatggccc

ttgtgcttac
gtgggtaacc
accagctgcc
cacccaggtt
tggtgcagct
cgctttgact
tgctttcaga
ttctggagga
gaatggtaac
taatggtgat
gatcgctaag
catcatgggg
catttcagaa
tcttgtgaca
ttctagacat
catccctgat
gatggaaggt
gatgggccat
cccagcagtc
cccctggtcg
gttgtccctg
ttttgctggt
gttccttgct
cgtaattttg
tttctcaagc
gcagtcctgt
agctgacctt
catgaaaaat
gctggcctcc
cgctgagacg
cccccatgga
agaaacacga
cgtggatacc

gcgccatcge

eolf-seql

gcctggcecca
cttcatcctc
ggcgttctct
gccggaatta
gctgtagcaa
ggacggactt
actcaaaagc
gttttcacca
acagccaggg
tatgcctggt
gggtatcgcg
gaaggattcg
gctggtgacc
acccctgaag
tttgcaggtc
gtgacaacta
ggcctctcaa
gcctggacac
ttggtccgag
gcacaagtgt
gcgttctacg
ggatggcctg
gtgactagtt
tggttattca
gctttcttcc
ggcatgaata
gattttttgt
gcagctggcc
ttggttcagg
gccactccgt
tccatcctcg
tgcctgggtg
ttgaccggca

agcgaggacg
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tgagctcctg
tcactatgct
cgctgggaat
tcacacctta
cggctccaga
tgatcttcac
cctgccttaa
ttgatggcag
tcactggtga
cccatgctga
gtcgtgccta
ccttctgttt
ttattggagt
gggagacctg
caagcgtccc
ttccgagtga
ctgtccagct
ccattgttgc
ctgtgttctc
tgatgattag
cactcggagg
aactgtccca
atgtccccac
aataccgatg
tacggtattt
acgaatccct
ccagtttaac
aatacatcga
ttgacaagat
cacttgacac
acattaatgt
gttccaaatt
tcccacttca

acgaccttaa

gttaatttgc
ttgggtgcac
aaccggtctt
tgacatccac
aggtacttac
accatctgca
caccgtgaat
aagagtcatc
ttcctacaac
tgactggcaa
ctggcaaacg
cactaactgt
ccataccggt
ctccatcaag
tcttggggac
cttggcatcg
tttgtgcgtc
cgtaggcttc
ttttgcactc
actcctcacg
tgtcgttgge
agccctctcg
catcatcatc
cctccacaac
tgctgagggt
gacagctgct
gaacttcaag
ggcggcgtat
gaaaggagta
aggtgacgtg
ggggggtgaa
cagtgtctgc
gacgccaacc

agttgagaga

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
6480
6540
6600



atgaaaaaac
atttgggaca
catgcttttc
gccccccaac
ggcattacgt
aactgccttg
tgtgacctta

ctgaccactg

gcg

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

28

DNA
<400> 28

acaggcttta
gtaactgaaa
ttagacctaa
gtcgtggcga
gacgttctcc
gggaatatgg
ctagagttgt
ctccaactcc
cttgtcaaca
attcatgcgg
ctgggtacca
atggaatacc
aaggctgctg
ggggtcctac
ttccttccat
ccaacaaagg
gaaaattggc
actagaacca
ggtgtcaccc
aagtttaagg

tgcgatcgca

4392

actgtgtatc
agtctaacgg
aggacaggtc
agggattcga
ataacaggca
aagctgccag
cagctaccga

aacaggcttt

aactgctagc
cggcggtaaa
aagtcacctc
acttatgttc
tcaaacccgg
gcgtgaacgg
ccaagcaaat
cctacaagct
ctaggtttgg
cttgttgcct
ctcttcaaca
ttgattcacg
cagaggacct
gcctagtgeg
caacctaccc
atgtccagag
agactgtgac
tcctaggtac
aggcgttcat
aattgcattg

gcacccccge

cctcggcttc
cgacaccttt
aaccgactat
tccaaagtcc
tctggtcaaa
actgtccctt
agtggagaaa

aaactgctag

cgccagcggce
aatcgtaaaa
cgaggtggag
cggtgtcgtc
acttgacaca
ttctatttgg
aatccaagca
ttatcctgtc
agatttacct
gcatcccaat
tggtttcgag
ccctgacacc
ccaaaaatat
caggttcatc
tgccaagaac
catacctgaa
accttgcacc
caacaacttc
gaagaaggcc
cactgtcgcc

cattgtgagg

eolf-seql

cacaaaatca
tacacggatg
agagacaggg
gaagcccctg
ggtaaggagg
gagcaagctc
ctaaagcgca

ccgccagegg

ttgacccgct
taccacagca
gtgaagaaat
ttgatgaggc
acacccggca
gattttgaaa
tgtgaagtca
aggggggacc
tacaaaactc
ggggtcctcg
ctttatgtcc
ccttttatgt
gacctatcca
tttagccatg
tccatggcag
attgatgaaa
ctcaaaaaac
atagccttgg
tggaagtccc
ggcagatgcc
tggtttgttg
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atggtaaagt
attcccgata
attatgaagg
ttggcactgt
tcctagttcc
ttgctgggat
tcattagtca

cttgacccgc
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gtggccgegg
gaactttcac
caactgagca
ctcacccacc
ttcaaccagg
ctgcacccac
ggcgcgggga
ccgagcggcg
cccaagacac
tgtctgatgg
ccactgtacc
gtactaaaca
ctcaagggtt
ttggtaaggc
gggtcaatgg
tgtgcgccecg
agtactgttc
ctcacaggtc
caattgcctt
ttgaggctga

ccaacctcct

ttactgcaaa
cactcaagac
tgtacagacc
tgtaatcggt
caaacctgac
gggccaaact

actccaaggt

tgtggcecgeg

cggcctagtt
cttaggctct

ggggcacgct
gtcccttgtt

gcatggggce
aaaggtagaa
cgcccctaac
taaaggtcgc
caagtccgca
taaatccacg
ttatagtgtc
tggcacttcc
tgtcttgect
gccaccactg
ccagaggttc
tgccgtcaag
caaacctaaa
agcactcagt
ggggaaaaac
cctggcttcc

gtatgaactt

6660
6720
6780
6840
6900
6960
7020
7080
7083

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



gcaggatgtg
acgcaggatg
gtgtccaaca
aagatgggtc
cttgaaatcc
acttttccca
gacccaaaga
ggacggcagt
gcgcagaacg
tgcattgacc
cgccaggacg
aaaagtcata
tatgcgtccg
ccagtcactc
cctgtcgggg
cctcgtacca
cagtcccgtc
tctgatggag
aaggtggctt
accacctggc
acaatgtttg
ggactccctt
catgtccctg
ctaaggctgc
gtcggctttg
atttatagat
gaatccaagg
gtcctgacac
ggggcgacct
cgagcacttg
caactccagg
cgtggggatg
ctagagacag

gcttgttcgg

aagagtactt
gcgctttcac
ccgtctactc
atgaaattgg
agcccatgtt
actaccattg
aaactgtcat
tagtccccaa
cctcagagta
atgaccccga
gttaccgttt
acgaagggaa
cctgtggact
tgagctgtgg
ctggcaaatc
ttatcatgaa
gaggtcttgt
actaccaagt
gcaacgtact
tactgaacca
acatagtcag
ttccaccacc
gccgagtgtc
tttccaaaac
attcctattg
ttggccctaa
ccaggaacac
cgtaccacaa
tcgacattgt
tagccatcac
agtttttcaa
agctggttgt
gttcaccccg

ccagtctaga

gcctagctac
aaaacgcggt
actgataatt
tctcaagttc
agtgtattct
gtgggtcgag
aactgataaa
tcgcgaccgt
ttatgcgtcc
gtggtatgag
tccaggcccg
gaaatgccgt
tgatttgtgt
ccaccatgcc
cccccttgac
ggtggacaac
tgcagtcaaa
ggtgcctctt
actcagcaag
agtccaggac
tgctcttaaa
tgccaggtcc
atatctcgat
accccttgtg
ttatgtgttc
catctgtgca
cagagtggtt
agatcgtacc
gacattgcat
tcgggcaaga
cttaaccccc
tttgaatgtg
atttcgagta

agggagctgc

eolf-seql

gtgctcaact
ggcctgtcgt
tacgcccagce
cttgaggaac
gatgacctcg
catcttgacc
cccagttttc
attctggctg
gctgccgcaa
gaccttatct
gcatttttca
cactgcggca
ttgttccatt
ggttcaaagg
gctgtgctga
aaaacaacga
agaggtattg
ttgccgactt
tttatagtag
gatgatgtca
gtttgcaggt
gggccgtggg
gaggcaggat
tgtttgggtg
gatcagatgc
gccatccagc
ttcaccaccc
ggctctgcaa
ctaccatcgc
catgggttgt
gagcgcactg
gataatgcgg
tcggacccga

atgccactac
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gttgccatga
ccggggaccc
acatggtgct
agctcaaatt
tcttgtatgce
tgatgttggg
tcggcetgceag
ctcttgcata
ttctgatgga
gcggcatcge
tgtccatgtg
tctgcgacge
cacactttca
aatgttcgca
aacaaatccc
cccttgaccc
caggtaatga
gcaaagacat
ggccgecagg
tttacacacc
attccatccc
ttaggctcat
attgcaatca
accttcagca
ctcagaagca
cttgttacag
ggcctgtgge
taactataga
caaagtccct
tcatttatga
attgtaacct
tcacaactgt
ggtgcaagtc

cacaagtagc

ccttgtggca
cgtcaccagt
ttcggecttg
tgaggacctt
ggaaagaccc
ctttaaaacg
aattgaagca
tcatatgaag
ttcgtgtgct
ccggtgtget
ggagaagctg
caaagccgac
tcaacactgc
gtgtcagtca
gtacaaacct
gggaagatat
ggttgatctt
aaacatggtg
ttccggaaaa
tactcatcag
aggagcctca
cgccagcgga
tctagacatt
acttcacccg
gctgaccacc
ggagaaactt
ctttggtcag
ttcatcccag
aaacaaatcc
ccctcatgac
tgcgttcage
agcgaaggcc
tctcttagcc

acataacctg

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
2820
2880
2940
3000
3060
3120
3180
3240
3300



gggttttact
cattggccag
atgcgcccaa
ccatccattt
ggcgagcctc
cgggaatatc
ggcgatgtca
aggtccctgc
aaagccgtgt
gagacggcat
tggaaaggcg
tatgctaggt
ccggcaacag
acaccgtatg
ccgcagtgga
gaagattggg
tggcattgtg
cattttgccc
caagtgccgt
<210>
<211>

<212>
<213>

29
750
DNA

<400> 29

atgcaatggg
tccttgttag
caggctggtt
ctgccattca
ccggatgtcc
tcccacctaa
caagcggcct
gtagtcactc
tcacgactcg
actttggacc
tttaggcaat

accttgttca

tttccccgga
tggtcaccca
ttgatgcccg
ttcttggcac
aggccctgcec
tcgacgcgge
aaggcactac
ctaaagactc
gcactctcac
caaaatgctg
ccacagccta
tcattcagct
ccaatcgcaa
attacggtgc
agattttggg
caattctcgc
tacgagaacg
ttggcactga

ga

ttcactgtgg
tgtggttgac
attggtcttc
ctctcccgaa
cacaattcgc
ttgacgaaat
ggaagcaggt
atttccaaca
cgatgctgaa
gcgttgagct
ggcttatcag

cagtgctttg

cagcccagct
ccagaataat
ctacagcaag
tcctggtgtg
agaaacactc
tgaggaagag
ggtcgggggg
tgttgctgtg
cgatgtgtac
gaaacttaaa
tttccagttg
acccaaggat
ggttgtgcga
tcaggtcatt
gttgcagcct
acgccgtatg
cccacacgca

actgcaagta

agtaaaatca
attgtcatct
cttctcagag
ctatcgaagg
agttaagcac
ggtctctcge
tgttagtgaa
cctggccgea
aaaccttgcc
catctttccc
cgtgcacgct

gcttcgaatt

eolf-seql

tttgcacccc
cgagcgtggce
ccaatggtcg
gtgtcatact
gtttcaacag
gcagcgagag
tgtcaccaca
gttggggtga
ctccccgaac
ctggatttca
gaagggctga
gccgttgtgt
accacagact
ttgacaacag
ttcagacgaa
aatgacggca

atttacgggc

gagctgggca

gtcagttgtt
ttctcgeccat
tggtttgctc
tcctatgagg
ccgttgggta
cgcatttacc
gccactctca
gtggaggctg
gttggcaatg
acaccaggta
tccatcttct

ccagctctac
Page 80

tgccaaaaga
ctgatcgact
gtgcagggta
atctcacatt
gacgtatagc
aacttcccca
ttacatcgaa
gttcgceccgg
tccgaccata
gggatgttcg
catggtcagc
acatcgatcc
ggcgggecga
cctggttcga
catttggctt
aagattacac
gcgcccgtga

gaccccggcet
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cgtggatgcc
attgtttggg
cgcgtttctc
gcttgctacc
tactttggca
ggaccatgga
caaaactgtc
attcttgccg
tgagcctgga
cgaggcccaa
cctctgtggc
gctatgtttt

gctggcgceca
tgtcgctagt
tgtggtcggg
atacatcggg
cacagattgt
cgcatttatt
atacctacct
tagggctgct
tttgcaaccg
actgatggtc
gctgcccgat
gtgtataggg
cctggcagtg
ggaccttggg
tgagaacact
tgactataat
ccatacgtat

gcctcctgag

ttcactgagt
ttcactgttg
cgttcgcget
caactgcaga
tatgcgagtc
acattcgggt
aaggcttgac
cttccttagc
gtacaacact
gttgaccgat
ttcgtctgtt

tggtttccat

3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4392

60
120
180
240
300
360
420
480
540
600
660
720



tggcccacgg caacacatca ttcgaactaa

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

30
798
DNA

<400> 30

atggcttatc
cacagtgctt
ggcaacacat
caagctgccc
aggtgtgagg
ctcaaacttg
ttccatccgg
cagttcattt
tccgegtegt
gaatggctgc
cgttcgectg
cggctgecgg
cagcgcaagg
cccagtacat
<210>
<211>

<212>
<213>

31
552
DNA

<400> 31

atggctgcga
ttcgecctgea
gctgccggtt
gcgcaaggta
cagtacatca
ctgatgcttt
atctttggga
catgtgaccc
ttcttgacac
ttggcggtat

<210>
<211>

32
606

agcgtgcacg
tggcttcgaa
cattcgaact
aacaaagact
aacgtgacca
agggttatta
agctgttcgg
gcgccgagea
atgcggtgta
gaccattctt
caagccctge
tttcatggtc
taccactccc

cacgataa

ccattctttt
agccctgctt
tcatggtcct
ccactcccct
cgataacggc
ccgegtgect
atatttctgg
aacacactca

cgtctacgat

ga

cttccatctt
ttccagctct
aactatcaat
cgagcctggce
tgatgagttg
tgcttggctg
aataggaaac
tgatggacaa
ttaccatcat
ttcctectgg
ttctcgacge
cttcagaaca

ctcaggaggt

cctcctgget
ctcgacgcat
tcagaacatc
caggaggtcg
taatgtgacc
tttctacgcc
cgttgtttcc

gcagcaccat

gaggtgggct

eolf-seql

ctcctctgtg
acgctatgtt
tacactatat
cgtaacgtgt
tcaatgtcca
gcttttttgt
gtgtcgcgeg
aattcaacca
caaatagacg
ctggtgctca
atctatcaga
tcaattgttt

cgtcccaatg

ggtgctcaac
ctatcagata
aattgtttcc
tcccaatgtc
gatgaatcgt
tcggaaatga
gcttgtgtta
ttggtaattg

acaaccattg
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gcttcgtctg
tttggtttcc
gtaagccatg
ggtgcaaaat
ttccgteccgg
ccttttccta
tctttgtgga
tatctgccag
ggggcaattg
acatctcatg
tattaagacc
ccaatctcac

tcgtgaagcc
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atctcatggt
ttaagaccaa
aatctcacag
gtgaagccgt
atttgtacaa
gcgagaaagg
atttcacaga
atcacattcg

cttgtttgtt

ttaccttgtt
attggcccac
ccctaccagt
agggcacgac
gtacgacaac
cgcggcccaa
taagcgacac
acacaacatc
gtttcatttg
gtttctgagg
aacacgaccg
agggcctcaa

gtcggcattc

ttctgaggcg
cacgaccgcg
ggcctcaaca
cggcattccc
cgcggacttg
cttcaaagtc
ttatgtggcc
gttactacac

tgccattctt

750

60
120
180
240
300
360
420
480
540
600
660
720
780
798

60
120
180
240
300
360
420
480
540
552



<212>
<213>

DNA
<400> 32

atgaaatgtt
tttttgctgt
tcccaataca
cattttgatt
ctgggttttc
acaggattca
gcgctcgtat
acccggttta
atagtggtgg
gttgtcctcg
gcctag
<210>

<211>

<212>
<213>

33
522
DNA

cttgcaagtt
gtaccggctt
tatataattt
gggcagtcga
tcacaacaag
ttggcgagceg
gttttgtcat
ccaacttcat
agaaattggg
aaggggttaa

ggggcatttc
gtcttggtcc
gacgatatgc
aacctttgtg
ccatttcctt
gtatgtactt
ccgtgectgcet
cgtggacgac
caaagctgaa

agctcaaccc

parental PRRSV 94881 ORF6

<400> 33
atgggaagcc

tttagcatca
ctggggctgt
tatgtgcatt
ttgtggggtg
tgttgcctag
ctccattcaa
tcagtgaacg
gttaaacgag
<210>
<211>

<212>
<213>

34
387
DNA

<400> 34
atggccggta
cagccagtca
tctaggggag
gaagatgaca

cagacggctt

tagacgactt
catatacacc
tgcacatctt
ttcaatccac
tttacagcct
gccggecgata
tcccagcgte
gcactctagt

gagtggttaa

agaaccagag
atcaactgtg
gacaggccaa
ttcggcacca

tcaatcaagg

ttgcaacgat
cataatgata
gatatttctg
caaccgtgtc
cacagagtca
cattctggcc
tggtaaccga
acctgggctt

cctcgtcaag

eolf-seql

ttgactcctc
tttgtcgatg
gagctgaatg
ctttacccag
gatgcgctcg
agcagcatgt
aaaaattgca
cggggaagaa
gtcggtggtg
ttgacgagga

cccaccgccg
tacgccctta
aattgttcct
gcactcactc
tggaagttca
cctgcccatc
gcatacgctg
cggagcctcg
tatggccggt

Porcine Reproductive Respiratory Syndrome Virus

actcttgctt ctggtggctt
gcaacgacaa cagctcgaca
ggaccgaatg gttgtccggt
ttgccactca tatcatttca
gtctcggcge tgtgtccgec
acggcgtttg cgccttcgeg
tggcttgccg ctatgcccgce
tccatcgatg gaagtcttca
accttgtcaa cattaagcat

cttcggctga gcaatgggaa

Porcine Reproductive Respiratory Syndrome Virus;Nucleotide

cacaaaaact cgtgctggcc
aggtgtcacg cggccgactc
ttacttttgg gtacatgaca
tgggggctgt agtcgccctt
tcacttccag atgcagattg
acgtagaaag tgctgcaggc
tgagaaagcc cggactaaca
tgctgggcgg caaacgagct

aa

Porcine Reproductive Respiratory Syndrome Virus

ccagaagaaa agaagaaatg cagctccgat ggggaaaggc

ccagttgctg ggtacaatga taaagtccca gcgccagcaa

aaagaagaag cctgagaagc cacattttcc cctagctgct

tctcacccag gccgaacgtt ccctctgctt gcaatcgatc

cgcaggaact gcgtcgcttt catccagcgg gaaggtcagt
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60
120
180
240
300
360
420
480
540
600
606

encoding

60
120
180
240
300
360
420
480
522

60
120
180
240
300



eolf-seql
ttccaggttg agttcatgct gccggttgct catacagtgc gcctgattcg cgtgacttct 360

acatccgcca gtcagggtgc aaattaa 387
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