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                               SEQUENCE LISTING

<110> BOEHRINGER INGELHEIM VETMEDICA, INC.

<120> PORCINE PARVOVIRUS 5A, METHODS OF USE AND VACCINE

<130> 10-0150-PCT

<140>
<141>

<150> 13/796,621 
<151> 2013-03-12 

<150> 61/738,110
<151> 2012-12-17

<160> 11    

<170> PatentIn version 3.5

<210> 1
<211> 5853
<212> DNA
<213> Porcine parvovirus 5A

<400> 1
tatttgcagg cttttccctg atattgggaa gattcctggg gtgactcctg agcggtatat       60

ttatgctgta aacgtgagta cccgtaatgg gcaaaagtgg ccgaaagttg ggaccgaggg      120

gccattggct gcaggtgtct tacaggggga ggcccttttc cgtgagaccc ttaaagaggt      180

ccggaaggtg tgccggctgc cgcaagaccc cccatctttt ctttcaattg gagaaagttg      240

attccaaagg gggtcttcac cttcattttt gtattagtgt tgctgctggc actcctagag      300

atgtgtcttc gatgtttaaa gccattgagc gtcgagtttc cttttactac tttggtgtag      360

agggcttgac tttttttact cctcataaaa ataagcatgg ggcttggaag agtaatgatg      420

agggctttat tgtgaattat cttcttaaaa aattgccttt gtctgagtgt gtgtatgcgt      480

ggactaatat ggatggggtg attggcgatg cctgtctgaa tgaagataag cgcagggaat      540

tgttgtctga gcgtcaagat cagggagtca ttaaagagct cactgctcct acttttaaag      600

ctgctacggg tgataaaatg ttgagtgtgg tggattggat gtgtgataat gatgtgacta      660

cggagcgccg atgggaggaa atatcggctg cgtccctgta ctctttcctt gctaccccag      720

ctggcactca tttggctaaa cagtgtctta gagctgcgaa tcagcgtatt gtgagcacta      780

aaacctcttg gttgagtctc tgtaaatttg ccagtgaaaa ggagcttcgt gcttttcaaa      840

atggggatcc tgagttgtct tcagacaaca ataggatcta ttacttattt gctatgaata      900

attactgccc tgatatggcc agtatgattt tcttttggtg gtctatgcgc caaacgggta      960

agagaaacag tatttggctg tttggacctg ctacaaccgg taaaaccaat ttagcaagtg     1020

ctattgcaca tactgctgcc agttatgggt gtgttaactg gaataacgca aatttcccgt     1080

ttcaagacat tgtgaatgtg caactgggtt ggtgggagga aggaaagatg acagaggatg     1140

tggttgaatg tgctaaggca ttgctagggg gaagtaatgt aagagttgac cgcaaatgta     1200

tgcaatctgc ggaagtgcaa tctcctcctt ttattatcac atccaatacg gatatgtgcc     1260
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ttgtttctca aggcagttac atcagttttg agcaccagca gcctctccag gatagaatga     1320

ttaaatttga gtttaaccat gttcttcctg gcaatttcgg cctcatttct gaagatgaag     1380

ttgtggcctt cttcagaaat ggtgcttata atgtgttgaa gcatgcgtac atgagaaagg     1440

cccagctttt tgctctcggt ccagcttcct tgccatataa gccccctacg ggtgaattag     1500

tgtgtataga ccaagctaag tctccttctc cctctgcttc tcgccgcagt gtgagaaatt     1560

ggatgacgtg tccccctgat cctgtccagg acgatcccgc tgaactggac gagtattttc     1620

ctccagatac tcctccagag gattgtcctt gtcctatttc tcctgtgagg gagtcttgtc     1680

cctcgccagg gccttgccct acccctcctc gcaaaaaaca acggaagagc aagcattgct     1740

ccttgtctgt ctctgcgggt aaagttcctg tggtggttgt gggtgattct gactcagtcc     1800

cccccgaaga aaaagaaaaa gaggaagttt ccgtggggga atcccaggat ccacaactgt     1860

actgggacct aactctcagt caatccgacg ttcctgtgcc tgaagacgag agtacccagt     1920

ttcctgacga cgctgtggac gcttctgatc tcattgctga acagtagtta aggtatgagc     1980

cgttctactc aaagagatct ttggtctttg ttaagggaga gacttgaaag gtataaggat     2040

cgagttaaat attatggtat tttggtgcca gaacgtcctt ctaccttagc atcttatttt     2100

agtaaagacc cacctccaga tcctccaact gttaaatttg ataaacccta tcaggatgta     2160

gatagattct ggtttccaac agacgattat actgactggt atgtctggca tggagaggac     2220

agacctccta gatttaccga gcattccggt gttcagggtt ttaaaactag gtgtgagggg     2280

gggcttcctt taatgcccag tgatcccaaa ttttgcccca tacaaaattt ttgggatcag     2340

ttcgctaatt ttgatgaggg gtctccgtcc acccagatcg gtgagagtgt ttcatggagt     2400

gatcattttg gaagtcccga tccctctcat catcaggagg tgagggatgc tgatgaagtt     2460

acttccgagc ggcagcaata taaaaatagg attgtcacct tactaagaaa agtttattgg     2520

gctaagcagt ggtctgggaa attacaaatt aatgttcctt ccctcgaaag cctttatgag     2580

cagatcccct atatgctagc ctatatggac gccgataatt ggcgtcagaa tttgttagct     2640

gctaaaactc tgcgaaccac tttggaagca ttttcctgtg ttccagatcc ttccacgtgc     2700

gatgtcacaa tctccacacc cctatctggt gaaacggatc ccgcctcttt tgcaaaatac     2760

ttatgttccc ttgtatgcaa caggtctcaa gaaaaagaac aggcgcagac gccttctttg     2820

tctccatcta agcaaaaagg gcagatgtca agtcctgatt ctgcatcgat ctcccaacct     2880

ccccctgaaa gtcacaagga tagactgctt cctaaaactg atccccttca ggaagcaggg     2940

ccccttcccg ctccccctac agctcagaag cctattatct ctaagggtgc aggcggtgga     3000

gggtcgtctg gcttcataat ccctccaaaa cctcctagcc ccgatcatac taaagatccc     3060

ccccctcctc ctcctccctc tccaattcct cctcctacat ctgcgcctga cgcagaggag     3120

cacgagctag agcgtgctaa gcaggagaaa caagaggaag atgagctcat tgaaagaatc     3180

aaatcaggag aaggagaagg agaacgagga ggcttcgtct tgccttctca ccactacact     3240

ggtcctagaa atcctgtccc agctggcaag cctgctgacc ccgttgatga atcttctgcg     3300
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agacatgaca tcaggtatgg gcaacgtctt aaacatggag actggccata cctgtggggg     3360

aaggacttgg ataatgctca gcgagatgag attatcaaag ctcttcatag tcatgtcaaa     3420

gtgggaaccc aattggcagg gaatatagtg aggagtatct ggaaggctaa ggagctctta     3480

acagaacctg tgtatgagct gttaaagtct attctccctc cttcagattt atctaaagtt     3540

cctcttcctc attcccaaca gacagacaga acagaagatc cagaaactcc aggggagact     3600

agaggaactg gatcagacag tcctcgatct cctcggcctt ctggatcaac tgaagacggg     3660

ggaggtcctt cttccgagtc cagattacct gggagtaaag ttccagtaga cccatctgcc     3720

accacgtctg aagcaaagag gcagaggact gaggagggga tggacatatc ttcatgcggt     3780

ccagggggga tttctgcttc tggggctgct tcaaataact ctggtcttgc ttgtgggggt     3840

ggggggggta ctaatttagg gacagaatct cttgtatccg gctgtcagtt tggtaaaaac     3900

tctgtgatca cttcatcttt tagacgatgt cttatttcac cctggcctga taaatactgt     3960

tgttcttctg ctcacgatct tattcccgga gtggtctacg agaccccttg gtgctattat     4020

gatctgaacg tcatctcaag ctacattttt tctccttctg cttggcagag gcttttggag     4080

gattatgatg cctttcgacc taaatccctt aaagttacca tccagtcttt agttttaaag     4140

atgtctgtca aggtgcagaa aaaacaaact acagttcagg attcccagtc agccactatt     4200

gctatctttg aggataaaga ctatgactac ccctatgtga tgggaggggg tcaaaaaaca     4260

gttccgggtc acttgcccgg tcaaccttat aatcttccca agtattctta cagaaccctt     4320

ggttcagtca aagaaagtaa tagggccagt atgggcggtt cagggtacac tttcaaatcc     4380

aatcaagata cggaattgtt cctgcttgaa acacatgatg ccactcttat tcgaggcggg     4440

ggtacttttg agcagtacta tgaatttcca aacgatcttc ctttcgaaaa tttgactcag     4500

tatccttggg atatccgccg tcaggataac cccctctatc agcagaggat cactgtcatg     4560

tcaggttctg acagagatac ggtaggcatt ctagatggag atttttactc tccttttcgg     4620

ttcaaaggac atgatagacc cgccatgtgg ctgccaggac agaggttgat tcagggcaaa     4680

ttcatagata cgcacccaat acccaataca gggaggagtg gggttcatcc taatgatttt     4740

cacacaaggg gcgatggtca tggtgacacc catagaacac atgaagagag gatctacagt     4800

ctagatacag gtcttgctgc tatgccacgt gccgctcata gacccaccct tcagcccgga     4860

cctaggactc tgtctcatgc cgtacgcaga cccgatggtt ccaccgtggt cacggctaat     4920

gcgtgtgctt acgcttacac ccaggagaat cctcatcagg aaccctggag tgatctcaat     4980

gtcagacata ccatgtatag gttagcctat caacgtcaaa aaggttttca gcaacccggg     5040

gaccctcttc atattcgaac ccatgcttgt tatggggacg gggatgttac cattccaaaa     5100

gaagagtcct tatggcctac tgttctgggt agttgcacag aaaagtcccc tgcctgttta     5160

gagtcccaga tttggtgtaa aacaccaaat gtggacatgg tctatggaga acacacaccc     5220

cctcttgctt tatggggtat gcatgctccc ccaccccatg tatttctcag gatgcttgct     5280

caagagggtc ctcctaatgt cagtacttgc agaccggctc aatctggtca gaccttcatc     5340
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aatcaatatg gtcagtttct cctctgtttt accatggtat gggaagttaa gcctagaccc     5400

aagtccatca agcagtggaa tccacgtccg cccatcagca ttcctgttgg tcagtctggt     5460

cctgctttca ttctcgatca agatggctac taccgtctcc cagaacatgt ctggtctgcc     5520

agggaacgta tccgcagcaa acgctagtgc ccccagcaat acacttacta cagtattgat     5580

gtgtcaggca ttctggttga ttgttttatt ttggctccgc ctactgtatg gcccatgtaa     5640

acgcatctat tatgaaaata aaatacgtca attgctgatg taattcgtgt tgtaattctt     5700

gttttgaaaa gcgcatattt tcttgccggt ctgagtaaca ccacctatga catcatataa     5760

atttgattac gtaacttcct ctttttactt ccgtcttttt ttgattacgc aatatacaca     5820

attctagcag ttaactatta cacaatatca cac                                  5853

<210> 2
<211> 626
<212> PRT
<213> Porcine parvovirus 5A

<400> 2
Met Gly Lys Ser Gly Arg Lys Leu Gly Pro Arg Gly His Trp Leu Gln 
1               5                   10                  15      

Val Ser Tyr Arg Gly Arg Pro Phe Ser Val Arg Pro Leu Lys Arg Ser 
            20                  25                  30          

Gly Arg Cys Ala Gly Cys Arg Lys Thr Pro His Leu Phe Phe Gln Leu 
        35                  40                  45              

Glu Lys Val Asp Ser Lys Gly Gly Leu His Leu His Phe Cys Ile Ser 
    50                  55                  60                  

Val Ala Ala Gly Thr Pro Arg Asp Val Ser Ser Met Phe Lys Ala Ile 
65                  70                  75                  80  

Glu Arg Arg Val Ser Phe Tyr Tyr Phe Gly Val Glu Gly Leu Thr Phe 
                85                  90                  95      

Phe Thr Pro His Lys Asn Lys His Gly Ala Trp Lys Ser Asn Asp Glu 
            100                 105                 110         

Gly Phe Ile Val Asn Tyr Leu Leu Lys Lys Leu Pro Leu Ser Glu Cys 
        115                 120                 125             

Val Tyr Ala Trp Thr Asn Met Asp Gly Val Ile Gly Asp Ala Cys Leu 
    130                 135                 140                 

Asn Glu Asp Lys Arg Arg Glu Leu Leu Ser Glu Arg Gln Asp Gln Gly 
145                 150                 155                 160 

Val Ile Lys Glu Leu Thr Ala Pro Thr Phe Lys Ala Ala Thr Gly Asp 
                165                 170                 175     
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Lys Met Leu Ser Val Val Asp Trp Met Cys Asp Asn Asp Val Thr Thr 
            180                 185                 190         

Glu Arg Arg Trp Glu Glu Ile Ser Ala Ala Ser Leu Tyr Ser Phe Leu 
        195                 200                 205             

Ala Thr Pro Ala Gly Thr His Leu Ala Lys Gln Cys Leu Arg Ala Ala 
    210                 215                 220                 

Asn Gln Arg Ile Val Ser Thr Lys Thr Ser Trp Leu Ser Leu Cys Lys 
225                 230                 235                 240 

Phe Ala Ser Glu Lys Glu Leu Arg Ala Phe Gln Asn Gly Asp Pro Glu 
                245                 250                 255     

Leu Ser Ser Asp Asn Asn Arg Ile Tyr Tyr Leu Phe Ala Met Asn Asn 
            260                 265                 270         

Tyr Cys Pro Asp Met Ala Ser Met Ile Phe Phe Trp Trp Ser Met Arg 
        275                 280                 285             

Gln Thr Gly Lys Arg Asn Ser Ile Trp Leu Phe Gly Pro Ala Thr Thr 
    290                 295                 300                 

Gly Lys Thr Asn Leu Ala Ser Ala Ile Ala His Thr Ala Ala Ser Tyr 
305                 310                 315                 320 

Gly Cys Val Asn Trp Asn Asn Ala Asn Phe Pro Phe Gln Asp Ile Val 
                325                 330                 335     

Asn Val Gln Leu Gly Trp Trp Glu Glu Gly Lys Met Thr Glu Asp Val 
            340                 345                 350         

Val Glu Cys Ala Lys Ala Leu Leu Gly Gly Ser Asn Val Arg Val Asp 
        355                 360                 365             

Arg Lys Cys Met Gln Ser Ala Glu Val Gln Ser Pro Pro Phe Ile Ile 
    370                 375                 380                 

Thr Ser Asn Thr Asp Met Cys Leu Val Ser Gln Gly Ser Tyr Ile Ser 
385                 390                 395                 400 

Phe Glu His Gln Gln Pro Leu Gln Asp Arg Met Ile Lys Phe Glu Phe 
                405                 410                 415     

Asn His Val Leu Pro Gly Asn Phe Gly Leu Ile Ser Glu Asp Glu Val 
            420                 425                 430         

Val Ala Phe Phe Arg Asn Gly Ala Tyr Asn Val Leu Lys His Ala Tyr 
        435                 440                 445             
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Met Arg Lys Ala Gln Leu Phe Ala Leu Gly Pro Ala Ser Leu Pro Tyr 
    450                 455                 460                 

Lys Pro Pro Thr Gly Glu Leu Val Cys Ile Asp Gln Ala Lys Ser Pro 
465                 470                 475                 480 

Ser Pro Ser Ala Ser Arg Arg Ser Val Arg Asn Trp Met Thr Cys Pro 
                485                 490                 495     

Pro Asp Pro Val Gln Asp Asp Pro Ala Glu Leu Asp Glu Tyr Phe Pro 
            500                 505                 510         

Pro Asp Thr Pro Pro Glu Asp Cys Pro Cys Pro Ile Ser Pro Val Arg 
        515                 520                 525             

Glu Ser Cys Pro Ser Pro Gly Pro Cys Pro Thr Pro Pro Arg Lys Lys 
    530                 535                 540                 

Gln Arg Lys Ser Lys His Cys Ser Leu Ser Val Ser Ala Gly Lys Val 
545                 550                 555                 560 

Pro Val Val Val Val Gly Asp Ser Asp Ser Val Pro Pro Glu Glu Lys 
                565                 570                 575     

Glu Lys Glu Glu Val Ser Val Gly Glu Ser Gln Asp Pro Gln Leu Tyr 
            580                 585                 590         

Trp Asp Leu Thr Leu Ser Gln Ser Asp Val Pro Val Pro Glu Asp Glu 
        595                 600                 605             

Ser Thr Gln Phe Pro Asp Asp Ala Val Asp Ala Ser Asp Leu Ile Ala 
    610                 615                 620                 

Glu Gln 
625     

<210> 3
<211> 290
<212> PRT
<213> Porcine parvovirus 5A

<400> 3
Met Ser Arg Ser Thr Gln Arg Asp Leu Trp Ser Leu Leu Arg Glu Arg 
1               5                   10                  15      

Leu Glu Arg Tyr Lys Asp Arg Val Lys Tyr Tyr Gly Ile Leu Val Pro 
            20                  25                  30          

Glu Arg Pro Ser Thr Leu Ala Ser Tyr Phe Ser Lys Asp Pro Pro Pro 
        35                  40                  45              
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Asp Pro Pro Thr Val Lys Phe Asp Lys Pro Tyr Gln Asp Val Asp Arg 
    50                  55                  60                  

Phe Trp Phe Pro Thr Asp Asp Tyr Thr Asp Trp Tyr Val Trp His Gly 
65                  70                  75                  80  

Glu Asp Arg Pro Pro Arg Phe Thr Glu His Ser Gly Val Gln Gly Phe 
                85                  90                  95      

Lys Thr Arg Cys Glu Gly Gly Leu Pro Leu Met Pro Ser Asp Pro Lys 
            100                 105                 110         

Phe Cys Pro Ile Gln Asn Phe Trp Asp Gln Phe Ala Asn Phe Asp Glu 
        115                 120                 125             

Gly Ser Pro Ser Thr Gln Ile Gly Glu Ser Val Ser Trp Ser Asp His 
    130                 135                 140                 

Phe Gly Ser Pro Asp Pro Ser His His Gln Glu Val Arg Asp Ala Asp 
145                 150                 155                 160 

Glu Val Thr Ser Glu Arg Gln Gln Tyr Lys Asn Arg Ile Val Thr Leu 
                165                 170                 175     

Leu Arg Lys Val Tyr Trp Ala Lys Gln Trp Ser Gly Lys Leu Gln Ile 
            180                 185                 190         

Asn Val Pro Ser Leu Glu Ser Leu Tyr Glu Gln Ile Pro Tyr Met Leu 
        195                 200                 205             

Ala Tyr Met Asp Ala Asp Asn Trp Arg Gln Asn Leu Leu Ala Ala Lys 
    210                 215                 220                 

Thr Leu Arg Thr Thr Leu Glu Ala Phe Ser Cys Val Pro Asp Pro Ser 
225                 230                 235                 240 

Thr Cys Asp Val Thr Ile Ser Thr Pro Leu Ser Gly Glu Thr Asp Pro 
                245                 250                 255     

Ala Ser Phe Ala Lys Tyr Leu Cys Ser Leu Val Cys Asn Arg Ser Gln 
            260                 265                 270         

Glu Lys Glu Gln Ala Gln Thr Pro Ser Leu Ser Pro Ser Lys Gln Lys 
        275                 280                 285             

Gly Gln 
    290 

<210> 4
<211> 792
<212> PRT
<213> Porcine parvovirus 5A
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<400> 4
Met Gln Arg Ile Asn Ser Gly Glu Gly Glu Gly Glu Arg Gly Gly Phe 
1               5                   10                  15      

Val Leu Pro Ser His His Tyr Thr Gly Pro Arg Asn Pro Val Pro Ala 
            20                  25                  30          

Gly Lys Pro Ala Asp Pro Val Asp Glu Ser Ser Ala Arg His Asp Ile 
        35                  40                  45              

Arg Tyr Gly Gln Arg Leu Lys His Gly Asp Trp Pro Tyr Leu Trp Gly 
    50                  55                  60                  

Lys Asp Leu Asp Asn Ala Gln Arg Asp Glu Ile Ile Lys Ala Leu His 
65                  70                  75                  80  

Ser His Val Lys Val Gly Thr Gln Leu Ala Gly Asn Ile Val Arg Ser 
                85                  90                  95      

Ile Trp Lys Ala Lys Glu Leu Leu Thr Glu Pro Val Tyr Glu Leu Leu 
            100                 105                 110         

Lys Ser Ile Leu Pro Pro Ser Asp Leu Ser Lys Val Pro Leu Pro His 
        115                 120                 125             

Ser Gln Gln Thr Asp Arg Thr Glu Asp Pro Glu Thr Pro Gly Glu Thr 
    130                 135                 140                 

Arg Gly Thr Gly Ser Asp Ser Pro Arg Ser Pro Arg Pro Ser Gly Ser 
145                 150                 155                 160 

Thr Glu Asp Gly Gly Gly Pro Ser Ser Glu Ser Arg Leu Pro Gly Ser 
                165                 170                 175     

Lys Val Pro Val Asp Pro Ser Ala Thr Thr Ser Glu Ala Lys Arg Gln 
            180                 185                 190         

Arg Thr Glu Glu Gly Met Asp Ile Ser Ser Cys Gly Pro Gly Gly Ile 
        195                 200                 205             

Ser Ala Ser Gly Ala Ala Ser Asn Asn Ser Gly Leu Ala Cys Gly Gly 
    210                 215                 220                 

Gly Gly Gly Thr Asn Leu Gly Thr Glu Ser Leu Val Ser Gly Cys Gln 
225                 230                 235                 240 

Phe Gly Lys Asn Ser Val Ile Thr Ser Ser Phe Arg Arg Cys Leu Ile 
                245                 250                 255     

Ser Pro Trp Pro Asp Lys Tyr Cys Cys Ser Ser Ala His Asp Leu Ile 
            260                 265                 270         
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Pro Gly Val Val Tyr Glu Thr Pro Trp Cys Tyr Tyr Asp Leu Asn Val 
        275                 280                 285             

Ile Ser Ser Tyr Ile Phe Ser Pro Ser Ala Trp Gln Arg Leu Leu Glu 
    290                 295                 300                 

Asp Tyr Asp Ala Phe Arg Pro Lys Ser Leu Lys Val Thr Ile Gln Ser 
305                 310                 315                 320 

Leu Val Leu Lys Met Ser Val Lys Val Gln Lys Lys Gln Thr Thr Val 
                325                 330                 335     

Gln Asp Ser Gln Ser Ala Thr Ile Ala Ile Phe Glu Asp Lys Asp Tyr 
            340                 345                 350         

Asp Tyr Pro Tyr Val Met Gly Gly Gly Gln Lys Thr Val Pro Gly His 
        355                 360                 365             

Leu Pro Gly Gln Pro Tyr Asn Leu Pro Lys Tyr Ser Tyr Arg Thr Leu 
    370                 375                 380                 

Gly Ser Val Lys Glu Ser Asn Arg Ala Ser Met Gly Gly Ser Gly Tyr 
385                 390                 395                 400 

Thr Phe Lys Ser Asn Gln Asp Thr Glu Leu Phe Leu Leu Glu Thr His 
                405                 410                 415     

Asp Ala Thr Leu Ile Arg Gly Gly Gly Thr Phe Glu Gln Tyr Tyr Glu 
            420                 425                 430         

Phe Pro Asn Asp Leu Pro Phe Glu Asn Leu Thr Gln Tyr Pro Trp Asp 
        435                 440                 445             

Ile Arg Arg Gln Asp Asn Pro Leu Tyr Gln Gln Arg Ile Thr Val Met 
    450                 455                 460                 

Ser Gly Ser Asp Arg Asp Thr Val Gly Ile Leu Asp Gly Asp Phe Tyr 
465                 470                 475                 480 

Ser Pro Phe Arg Phe Lys Gly His Asp Arg Pro Ala Met Trp Leu Pro 
                485                 490                 495     

Gly Gln Arg Leu Ile Gln Gly Lys Phe Ile Asp Thr His Pro Ile Pro 
            500                 505                 510         

Asn Thr Gly Arg Ser Gly Val His Pro Asn Asp Phe His Thr Arg Gly 
        515                 520                 525             

Asp Gly His Gly Asp Thr His Arg Thr His Glu Glu Arg Ile Tyr Ser 
    530                 535                 540                 
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Leu Asp Thr Gly Leu Ala Ala Met Pro Arg Ala Ala His Arg Pro Thr 
545                 550                 555                 560 

Leu Gln Pro Gly Pro Arg Thr Leu Ser His Ala Val Arg Arg Pro Asp 
                565                 570                 575     

Gly Ser Thr Val Val Thr Ala Asn Ala Cys Ala Tyr Ala Tyr Thr Gln 
            580                 585                 590         

Glu Asn Pro His Gln Glu Pro Trp Ser Asp Leu Asn Val Arg His Thr 
        595                 600                 605             

Met Tyr Arg Leu Ala Tyr Gln Arg Gln Lys Gly Phe Gln Gln Pro Gly 
    610                 615                 620                 

Asp Pro Leu His Ile Arg Thr His Ala Cys Tyr Gly Asp Gly Asp Val 
625                 630                 635                 640 

Thr Ile Pro Lys Glu Glu Ser Leu Trp Pro Thr Val Leu Gly Ser Cys 
                645                 650                 655     

Thr Glu Lys Ser Pro Ala Cys Leu Glu Ser Gln Ile Trp Cys Lys Thr 
            660                 665                 670         

Pro Asn Val Asp Met Val Tyr Gly Glu His Thr Pro Pro Leu Ala Leu 
        675                 680                 685             

Trp Gly Met His Ala Pro Pro Pro His Val Phe Leu Arg Met Leu Ala 
    690                 695                 700                 

Gln Glu Gly Pro Pro Asn Val Ser Thr Cys Arg Pro Ala Gln Ser Gly 
705                 710                 715                 720 

Gln Thr Phe Ile Asn Gln Tyr Gly Gln Phe Leu Leu Cys Phe Thr Met 
                725                 730                 735     

Val Trp Glu Val Lys Pro Arg Pro Lys Ser Ile Lys Gln Trp Asn Pro 
            740                 745                 750         

Arg Pro Pro Ile Ser Ile Pro Val Gly Gln Ser Gly Pro Ala Phe Ile 
        755                 760                 765             

Leu Asp Gln Asp Gly Tyr Tyr Arg Leu Pro Glu His Val Trp Ser Ala 
    770                 775                 780                 

Arg Glu Arg Ile Arg Ser Lys Arg 
785                 790         

<210> 5
<211> 726
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<212> PRT
<213> Porcine parvovirus 4

<400> 5
Lys His Gly His Trp Pro His Leu Trp Ala Pro Phe Val Asp Arg Gln 
1               5                   10                  15      

Met Ser Gln Glu Ile Gln Gln Val Leu Lys Gly Ser Thr Lys Leu Ser 
            20                  25                  30          

Gln Lys Leu Leu Ala Asn Phe Ile Ile Ala Leu Trp Arg Ala Lys Glu 
        35                  40                  45              

Lys Ile Gly Ala Pro Ile Tyr Glu Ile Val Lys Gly Val Phe Pro Ser 
    50                  55                  60                  

Val Asp Lys Lys Thr Val Glu Ser Leu Leu Pro His Pro Asp Pro Ile 
65                  70                  75                  80  

Pro Ala Pro Pro Ser Ser Pro Gln Arg Gly Ser Lys Arg Ala Ser Pro 
                85                  90                  95      

Pro Gln Ser Pro Asn Ala His Asp Glu Asp Thr Met Ser Gly His Lys 
            100                 105                 110         

Arg Gln Lys Thr Met Glu Val Glu Ser Glu Cys Asp Lys Ser Leu Leu 
        115                 120                 125             

Cys Pro Thr Gln Asn Ala Gly Ala Asp Phe Glu Leu Cys Gly Thr Gly 
    130                 135                 140                 

Gly Gly Ala Thr Asn Glu Lys Gly Thr Trp Val Gly Gly Thr Gln Phe 
145                 150                 155                 160 

Thr Asp Thr Ser Ile Arg Thr Phe Gly Thr Arg Arg Cys Val Leu Ser 
                165                 170                 175     

Ala Phe Pro Asp Thr Tyr Cys Ser Met Met Ser Gly Asp Ala Ile Pro 
            180                 185                 190         

Ser Ile Ile Phe Asn Thr Pro Trp Tyr Tyr Tyr Asp Leu Asn Ile Met 
        195                 200                 205             

Ser Cys His Phe Ser Pro Ser Ala Phe Gln Thr Leu Ile Glu Asp Tyr 
    210                 215                 220                 

Asp Ala Phe Arg Pro Arg Ser Leu Thr Val His Leu Lys Glu Leu Val 
225                 230                 235                 240 

Ile Lys Asp Val Cys Gln Gln Gln Gly Leu Gln Ala Glu Gln Val Ser 
                245                 250                 255     
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Asp Asn Asn Ser Ala Thr Leu Leu Ala Phe Glu Asp Val Asn Tyr Glu 
            260                 265                 270         

Leu Pro Tyr Val Leu Gly Gly Gly Gln Val Ser Val Pro Gly His Leu 
        275                 280                 285             

Pro Gly Gln Pro Tyr Gln Leu Pro Lys Tyr Ser Tyr Arg Thr Val Gly 
    290                 295                 300                 

Lys Pro Asp Pro Asn Ser Gly Phe Val Pro Gly Arg Asn Thr His Pro 
305                 310                 315                 320 

Asp Gln Gly Pro Gly His Pro Lys Ala Ser Lys Thr Ile Trp Tyr Ser 
                325                 330                 335     

Gln Tyr Leu Glu Thr Gln Asp Thr Glu Phe Tyr Ile Leu Glu Asn His 
            340                 345                 350         

Lys Ala Thr Ile Leu His Ser Gly Asn Thr Phe Ser Gln His Tyr Asn 
        355                 360                 365             

Phe Pro Asp Leu Pro Phe Glu Gln Leu Thr Gln Tyr Met Trp Asp Ala 
    370                 375                 380                 

Arg Arg Gln Asp Asn Pro Leu Ile Asp Gln Arg Ile Gln Val Met Ser 
385                 390                 395                 400 

Arg Met Tyr Asp Asp Gly Pro Gln Lys Thr Phe Ala Ile Lys Val Asn 
                405                 410                 415     

Pro Tyr Ile Val Pro Phe Thr Val Lys Ser Thr Ser Arg Pro Ala Met 
            420                 425                 430         

Phe Leu Ala Gly Gly Arg Phe Lys Asp Gly Asp Tyr Ser Ile Thr Gly 
        435                 440                 445             

Pro Gly Asp Arg Asp Lys Thr Ser Phe Lys Tyr Tyr Asn Asp Pro Pro 
    450                 455                 460                 

Trp Ile Ile Thr Arg Asp Thr Tyr Leu Phe Ser Ser Asp Leu Ala Lys 
465                 470                 475                 480 

Thr Glu Arg Glu Gln Pro Gly Pro Arg Gln Gly Asp Thr Val Val Arg 
                485                 490                 495     

Thr Pro Asp Gly Thr Leu Ile Val Thr Thr Asn Ala Leu Ala Tyr Gly 
            500                 505                 510         

Tyr Thr Thr Glu Tyr Leu Lys Asn Ile Pro Leu Leu Ser Ser Lys Tyr 
        515                 520                 525             
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10-0150-WO-1-SEQ
His Gly Val Glu Asn Phe Arg Leu Ala Val Glu Asn Glu Arg Gly Tyr 
    530                 535                 540                 

Ser Met Pro Gly His Pro Ser His Ile Arg Glu Thr Leu Phe Arg Gly 
545                 550                 555                 560 

Lys Leu Pro Ser Glu Ile Arg Glu Ser Thr Ile Lys Ser Glu Asp Gln 
                565                 570                 575     

Arg Lys Glu Ile Thr Phe Pro Asp Tyr Met Gly Ser Val Asn Glu Lys 
            580                 585                 590         

Thr Thr Ala Asn Leu Glu Ser Gln Ile Trp Ser Gln Ile Pro Asn Thr 
        595                 600                 605             

Asp Ile Thr Glu Lys Cys Thr Thr Pro Pro Leu Ser Ile Trp Gly Met 
    610                 615                 620                 

Lys Asn Pro Pro Pro Met Val Phe Leu Arg Leu Leu Ala Gln Met Gly 
625                 630                 635                 640 

Pro Pro Arg Arg Ser Ala Cys Ser Gly Ser Ile Pro Ser Asn Thr Tyr 
                645                 650                 655     

Leu Asn Gln Tyr Cys Gln Phe Leu Leu Thr Tyr Glu Met Glu Trp Asp 
            660                 665                 670         

Val Ile Lys Arg Thr Arg Lys Thr Val Arg Trp Asn Pro Ile Pro Pro 
        675                 680                 685             

Pro Gln Ile Pro Met Gly Pro Asn Asn Leu Pro Val Tyr Ile Leu Asn 
    690                 695                 700                 

Lys Glu Gly Gln Tyr Arg Met Pro Thr Glu Val Trp Thr Ala Lys Gln 
705                 710                 715                 720 

Arg Pro Arg His Arg Arg 
                725     

<210> 6
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      primer"

<400> 6
aatgcgtgtg cttacgctta                                                   20

<210> 7
<211> 20
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10-0150-WO-1-SEQ
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      primer"

<400> 7
tgggttcgaa tatgaagagg                                                   20

<210> 8
<211> 26
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      primer"

<400> 8
tcatcaggaa ccctggagtg atctca                                            26

<210> 9
<211> 32
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      primer"

<400> 9
gtactatgaa tttccaaacg atcttccttt cg                                     32

<210> 10
<211> 29
<212> DNA
<213> Artificial Sequence

<220>
<221> source
<223> /note="Description of Artificial Sequence: Synthetic
      primer"

<400> 10
ttacaccaaa tctgggactc taaacaggc                                         29

<210> 11
<211> 495
<212> PRT
<213> Porcine parvovirus 4

<400> 11
Leu Val Ile Ala Val Arg Gln Ala Glu Ala Leu Phe Arg Glu Leu Gln 
1               5                   10                  15      

Lys Glu Leu Arg Lys Ser Cys Arg Leu Gly Val Asp Pro Gly Ile Phe 
            20                  25                  30          
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10-0150-WO-1-SEQ
Met Gln Leu Glu Glu Val Asp Ser Lys Gly Gly Leu His Leu His Trp 
        35                  40                  45              

Cys Val Ser Val Ser Ala Gly Thr Pro Arg Asp Val Leu Thr Ile Phe 
    50                  55                  60                  

Lys Asn Thr Glu Lys Lys Val Ser Gln Tyr Tyr Phe Gly Val Glu Gly 
65                  70                  75                  80  

Leu Ser Phe Phe Val Pro His Lys Asn Lys His Gly Ala Trp Lys Ser 
                85                  90                  95      

Thr Asp Glu Gly Phe Ile Tyr Asn Tyr Leu Leu Lys Lys Leu Pro Leu 
            100                 105                 110         

Lys Glu Cys Leu Tyr Ala Trp Thr Thr Ile Gly Gly Ala Ile Gly Asp 
        115                 120                 125             

Ala Cys Leu Asn Thr Asp Lys Arg Lys Glu Leu Leu Asp Asn Arg Gln 
    130                 135                 140                 

Asp Pro Ala Val Ile Glu Glu Leu Ser Ala Pro Met Tyr Lys Cys Ala 
145                 150                 155                 160 

Thr Gly Glu Lys Met Leu Asp Ile Val Gln Trp Leu Val Asp Asn Asn 
                165                 170                 175     

Ile Cys Ser Glu Ser Arg Trp Glu Asn Lys Asn Ala Leu Ser Leu Tyr 
            180                 185                 190         

Ser Phe Leu Ala Thr Gln Ala Gly Gly Tyr Met Ala Lys Gln Cys Leu 
        195                 200                 205             

Arg Ile Ala Gln Gln Lys Leu Leu Lys Glu Lys Pro Leu Gly Leu Thr 
    210                 215                 220                 

Leu Met Asp Phe Lys Gly Met Asn Ala Leu Arg Arg Phe Gln Gln Asp 
225                 230                 235                 240 

Glu Gly Glu Met Thr Phe Asp Asn Asn Arg Met His Tyr Ile Phe Ala 
                245                 250                 255     

Ile Asn Asn Tyr Asp Pro Lys Ile Ala Ser Val Ile Met Tyr Phe Trp 
            260                 265                 270         

Ser Met Lys Gln Thr Gly Lys Arg Asn Cys Val Trp Phe Tyr Gly Pro 
        275                 280                 285             

Ala Thr Thr Gly Lys Thr Asn Met Ala Gln Ala Ile Cys His Ser Ser 
    290                 295                 300                 
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10-0150-WO-1-SEQ
Ala Asn Tyr Gly Asn Val Asn Trp Asn Asn Ala Asn Phe Pro Phe Gln 
305                 310                 315                 320 

Asp Ile Val Gly Ala Gln Val Gly Trp Trp Glu Glu Gly Lys Met Thr 
                325                 330                 335     

Gly Asp Met Val Glu Ala Ala Lys Ala Leu Leu Gly Gly Thr Ala Leu 
            340                 345                 350         

Arg Ile Asp Arg Lys Cys Met Gln Ser Ile Glu Val Asn Ser Pro Pro 
        355                 360                 365             

Phe Leu Ile Thr Ser Asn Val Asp Met Thr Ile Val Gln Glu Gly Ser 
    370                 375                 380                 

Phe Val Ser Phe Glu His Gln Gln Pro Leu Glu Asp Arg Met Ile Lys 
385                 390                 395                 400 

Phe Ser Phe Asn Met Thr Leu Pro Gly Asn Phe Gly Leu Ile Thr Ser 
                405                 410                 415     

Glu Glu Val Lys Ser Phe Phe Arg Met Gly Ala Lys Leu Ala Ala Gln 
            420                 425                 430         

Pro Asp Ile Met Asn Cys Pro Ile Phe Lys Lys Gly Pro Ala Ser Ile 
        435                 440                 445             

Arg His Leu Val Pro Val Gly Glu Ile Pro Pro Pro Lys Glu Met Lys 
    450                 455                 460                 

His Lys Arg Gln Pro Leu Tyr Met Arg Ala Glu Pro Asp Glu Ile Gln 
465                 470                 475                 480 

Asp Asn Pro Glu Glu Leu Asp His Trp Phe Glu Glu Glu Ala Pro 
                485                 490                 495 
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