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<400>  1
acggagaaaa acaaaccaat tcacgcatta gaagattcca gaggaaagtg ctaacaggga       60

tcaaaatgac ttctgtagta aagaggattg ctactggctc aagtgtgttg gcagtactac      120

ccgccaatga agaccctgta gagtttccag gggactattt tttgcaaaat ccgggaaaaa      180

taagggtgtg catcaacaga aaattagacg ttgccacact ccgccaatac gtctacgagg      240

gactaaaaaa tggggatgtc catgtgtgtc acatcaattc atacctgtac caggtgctca      300

aagacaccag agatgaggcc caaagtgatt ggatatcttt cggagtgtcc cttgcagtca      360

aaggtggcat tgtcagtgta tttgacaccc ttatgattga ggattacagg ggagaggctc      420

cggatgggag gaaatgcgat ggaagaacca tcgacgatga caaatggctg ccaatgttaa      480

tcctcggcct atacagggtg tcgagagcga cacaagaaga ctacaaaaag tcactactgc      540
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agaaactcta cgctcagtgc aagctgagga gtcctcaagc tgaagaatta gttgaagacg      600

cagcagaatt ttatgaagtt tggtccaatg attcaaactt cctaaaattg gttgcagcaa      660

ttgacatgtt ctttcacaaa ttcaaaaacc atgcagatgc aggcttgaga tggggaacca      720

ttgtgtcacg atttaaagat tgtgccgcct tggcaacatt gtctcatgta cagaaagtga      780

ctggcctgtc aatcaaagaa gtgttcacct gggttctgaa caaatcagtt gaagatgagt      840

tgtgcagaat gatgaaagaa agacaagaag tggacaaagc tgattcctac atgccttacc      900

tgattgattt cgggatctca acaaaatccc cctattcatc agtaaagaac ccgtgttttc      960

atttctgggg acaactgaca gcactgctgg tccactctca cagagctaaa aacgcaaggg     1020

tcccagaaga catcccttat aatgagctga ctacagcagc atggctgttc gcttatgcaa     1080

tgggaagatc atccggattg gaacagcggt tcacgacgga tgacagttat tatcaggaag     1140

atgaggatat caacaaagga ctcggagtca aagctcccac cacaagagat gtgcaaatgt     1200

ggttggcctg gtggagtgac atcggtaagg ttccaacaca ggacatggaa acattcgcaa     1260

gacgtgaggt attgggcctc acagagatca gatcaaaaac tattggtgag tatgccaaga     1320

agacattcag tgtctaagaa ttcaaatcaa catatatgaa aaaaatcaac agagatacaa     1380

caatgtctcg actcaaccaa attttgaagg attaccctct gttagaggcc acaacatctg     1440

agattgagag tatggaatcc tcattggctg atgatgttat cacctcgaat gacgatgaaa     1500

ttcaaagtgt gtctcctcaa tattacctcc gtgatatgtt taaggcgagc atcacggaag     1560

gtcctgatga tgacttccct ccggtgccag aggtcgagaa tgacatcatc ttagatgacg     1620

atgaggaata tgatggatat aaagtggatt ttgcagaagc cagaccctgg actgcactga     1680

cccagaagaa tatagatgga aggatgaacc tggaattgat ggctccggaa aacctcactg     1740

acgctcagta caaacaatgg gtggaaagtg tttcttccat catgacaatt tcccgtcaga     1800

tccgattgca tcaggcagag atcatggaca cttcatcagg gcttctaatc attgagaaca     1860

tgattccatc cataggcagg acatcagagt tcaaatccat tccagagcat attcctccga     1920

gcccgacgtc agatcacacc actccacctt cgagcttacg gtcagatacc ccgagtcaaa     1980
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catcatctag cagcatgggg ttacctgatg tcagttctgc ttcagattgg agcggaatga     2040

tcaacaaaaa gatccggatc ccgcccgttg tcagttcaaa atctccgtat gaattcaccc     2100

tttctgatct gtatggatca aatcaggctg ctcttgatta cttaagtgga tcagggatgg     2160

acctgaggac agctgtgtgc tcagggctca aacagagagg gatctacaat cgaattagga     2220

ttcagtacaa gataacccca gaattcgtat gattttgatc aaagaaactg actgaggctc     2280

aaactacaat atagctgcaa caattgcaat tgtttcgtga ttgaaatgta tgaaaaaaat     2340

taacagaggt caaatctgtt tcacaaccat gaagagctta aagagactga ttaagtcgaa     2400

caaaaagaag ggagacaaga aaaatgtctc cttcatggat tgggatgagc ctcctagtta     2460

ctcagactct agatatggat gctatccttc tgctcctttg tttggagtgg atgaaatgat     2520

ggaaacactt cccactctgg ggatccaatc attaaagatt cagtataaat gcagcctaca     2580

ggtcagggct gagactcctt tcactagctt caatgatgcc gcccggtgca ttagcctctg     2640

ggagactgat tatcgaggct acgctgggaa gaaacccttc tatcgtctcc ttatgttgat     2700

tgctacaaaa aaactcagag cagctccgat gagtctaatg gatggcaaca ggcctgaata     2760

tagctctatg attcaaggtc aatcaattgt ccaccacagt ctgggagtca ttcctcctat     2820

gatgcatgtg cctgaaacat tcacaagaga atggaatttg ctgacaaata aaggaatgat     2880

cacagctcaa atctggctag ggatcacaga tgttgtagat gatctcaatc cattgatcaa     2940

tccagcactc ttctcagatg agaaagaaat gactcttacg agtcagatgt tcgggttgga     3000

gctcaaaaag aggaatgata atacatggtt gatcagtaag agctattgat caactgaaga     3060

gttggtgatc gaattataac atgcagaaga aagatatgaa aaaaattaac agaggtcaaa     3120

atgacttcag tcttattcat ggttggtgtg ctcttggggg cctttggttc aacccattgt     3180

agtattcaaa tcgttttccc cagtgaaaca aaactcgtat ggaagccagt attaaaaggg     3240

accaggtact gtccacaaag tgcagaatta aatctggaac ccgacttgaa aactatggct     3300

tttgacagca aagttccaat tggcataacg ccttccaact cggatggcta cctgtgtcat     3360

gctgccaaat gggtcacaac atgtgatttt cgatggtatg gaccgaagta cataactcac     3420
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tctgtccaca gcttgagacc aacagtttct gattgtaaag cggccgtaga agcttacaat     3480

gctggtactc tcatgtaccc gggttttcct cctgaatctt gtggatatgc atctatcacg     3540

gattctgaat tttatgtcat gctagtaact ccgcatcctg ttggagtgga tgattacaga     3600

ggacactggg tggatccatt gtttcctact agcgagtgca attccaattt ttgtgagact     3660

gttcacaatg ccactatgtg gatcccgaaa gatcttaaaa ctcatgatgt ttgttctcag     3720

gacttccaga cgattagggt ttccgtgatg tatcctcaaa ccaaacccac caagggggca     3780

gacttgacac tgaaaagtaa gttccatgct cacatgaaag gtgacagagt ctgcaagatg     3840

aaattctgca acaaaaatgg gttgcgactg ggaaacggag aatggattga agttggggat     3900

gaggtcatgc tcgataactc gaaactcttg agtttattcc cagattgttt ggttggttct     3960

gtggtaaaat ccactttgct ctcggaagga gttcaaacag cactgtggga gaccgacaga     4020

ctattagatt actcattgtg ccagaacaca tgggaaaaaa tcgatcgaaa agagccgctg     4080

tctgctgtgg acctgagcta tcttgcacct agatcacccg gaaaggggat ggcatacatc     4140

gttgccaatg gatctttgat gtctgctcct gctagataca tcagagtttg gattgacagt     4200

cccatactta aggagataaa aggaaagaaa gagtcagcct ccggaattga cactgtcctt     4260

tgggaacaat ggctcccctt caatggaatg gagttaggac ctaatggatt gatcaagacg     4320

aagtcaggtt acaaatttcc gctatatctt cttggaatgg gcattgtaga tcaagatctt     4380

caagagttgt cctcagtgaa ccctgtagac cacccacatg taccaattgc ccaggctttc     4440

gtttcagagg gagaagaagt cttctttggg gatacaggag tctctaaaaa cccaatcgag     4500

ctgatatctg gctggttctc agattggaaa gaaacagcag ccgcattagg gttcgctgca     4560

atatctgtga tcttaattat tggactaatg aggctgttgc cactattatg caggaggaga     4620

aagcaaaaaa aagttatcta caaagacgta gaattaaatt cttttgatcc tagacaagct     4680

tttcacagat gaaagtatga aaaaaacgaa tcaacagagt tcatcatgga tgagtactct     4740

gaagaaaagt ggggcgattc tgatgaagaa tcttttggca cagggaaata ttctgacgag     4800

tctagaataa gaggattaaa ttctgttgac tataatctaa actctccctt aattcaagat     4860
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gatctgtact atctaatgga acgagtgcgt ggaagaccgg tacctcccat ttggaaagca     4920

aaaaattgga ccgaaactat acatctggtt caagaaagta gattagatta tttaccaaca     4980

cagaagctac acagttggta tgcggaatgg ctcatggagg agagtcatga ctcctctcaa     5040

ggactagcat tcttgaagga agtggacaaa gacagtttgg aaacatacga agttgttatg     5100

tcattcctaa ggggctggtg tggtggtgct ccggcgtata aaaagaaaga agggcgacac     5160

atagcaaaga taggatcatt atgccagaaa ttcttggatc tccaccgagt catacttata     5220

atgaatgctt ctacccagat ggagttgtca aatttggcag agacatttca ggcctcttct     5280

gtgtcaaaga aaattattac aacaccctca atgggaaaga tggagatgag tggacaattt     5340

gcacttgcat accagcaaaa agtcatactt gatagaaact tcttattaat gatgaaagat     5400

gttgtgattg gaaggatgca aacattgttg tccatggttt ctcgaacaga tgacaagttc     5460

tctgatgggg acattagtta cttaatcaag atttatcaat tgggtgataa aatcattcaa     5520

tcgctaggaa atgatggata tgagctgatt aaaacaatag agcccatgtg caacttgaga     5580

ctgtctgatt tagccagaga atatcggcct ctcataccgg agttccctca ctttcgccag     5640

catatcgagg gaaccgtgtc agagctcaga aaaaagactg cgttgattgt agacatgttc     5700

aagatgatag atcggacacc aggagtggat ataacattag taatatacgg atctttccgt     5760

cattggggcc atcccttcat tgattatttt gcggggttga caaaattgaa ttcccaagtc     5820

actatgggga aacagattga tgatgagtat gtggcctgcc tggcaagtga cttggcaaga     5880

attgtgctca ctaaggaatt caatgagaaa aagagatgga gtgtgaacta caatttagtt     5940

cctcaggatc atccttttca tgaacacatc cgagacaata catggcctac tccagccgtg     6000

atacaagatt ttggggacaa atggcatgag ttaccactca ctcaatgctt tgaaattcct     6060

gatttgatag acccttctat catctactcg gataaaagtc actccatgaa tcgacaagat     6120

gtactaaatc atgtaaagag aaaaccagat caacctatac ctagcaggaa agttttgcaa     6180

actatgatag atacacctgc cactaactgg ttggagtttt tggaagaaat tgacaaaaat     6240

gggttgagtg atgatgacct ggtgattggg ctaaaaggga aggaaagaga attgaagata     6300
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gccgggagat ttttctcact aatgtcgtgg aagctgagag aatattttgt gatcacggaa     6360

tatctaatta agacacactt tgtaccactt ttccacggct tgacaatggc agatgacatg     6420

acggctgtaa taaagaaaat gttggaaagt tcaagtggac agggtctaaa agattattcg     6480

gcagtatgca ttgcaaacca cattgactat gagaaatgga acaaccatca gaggaaacgg     6540

tcaaatgaac caatttttaa agtcatgggt caattcttgg ggtttcccaa ccttatatcg     6600

aggactcatg aattctttga gaaaagtctc atctattata atggaaggcc tgatttgatg     6660

aaggtgcaag atggaagact tgtgaacaca acgaagcaat tggtttgttg ggaaggacag     6720

gcaggcggat tagaggggtt aagacagaag ggatggagca tcttaaactt attggttatt     6780

caaagggaat ccaagattcg gaacacagca gttaaagtcc ttgcacaagg tgataatcaa     6840

gtaatatgca cacagtacaa gacaaaacaa cacagaaatg aaacagaatt gcgatctgct     6900

cttactcaaa tgaaattgaa taatgatgca gttatgaaag ccattgaatc tggaacaaac     6960

aaactaggtt tgttgatcaa ccaagatgaa acaatgcaat cagctgacta cctgaattac     7020

ggtaaagttc ccatatttag aggagtgata cgaggtttag aaacaaaaag gtggtcacga     7080

gtgacttgtg taacaaatga ccaacttccc acctgtgcaa acttgatgtc atcagtgtct     7140

actaatgccc ttactgttgc tcattttgat gtgacaccct tgaatgcgat gatacagtac     7200

aattatttcg gaaatttttc tagattgctc ctcaacatgc atgatcctgc tgtgagatgt     7260

tcactctttc agctctctca aaaacacaag atagatttat tcagtttcga atttaaagtt     7320

ggggtgttgt atttggatcc ttctatcgga ggtgtttgtg gaaccgcatt atccagattc     7380

ttaattcgcg gatttccaga tccggtgacc gaaagcatat cattctggaa agtaatttat     7440

aacaataccc aagacaacag attgaagaag ttgtgtacag cattcggaaa tcccaaaatt     7500

gctcaattcc gctattcgca catagagaaa ttgttggaag atcctacgag cttgaatata     7560

tcgatgggca tgagtgcagc caacctgttg aagagcgaaa ttaagaagaa ccttctgcgg     7620

aaaagaagga ctattgggaa tagcattgtt agggacgccg taacctatat acactctgaa     7680

gacgaaaaga tcagatctta cttgtggagt ataaatcctc tattccccag atttttgagt     7740
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gaattcaaat caggcacttt catgggagtt gcatctagtg tggtcagcct atttcagaac     7800

tccagaacca ttagaaatgt ttttaaagat tatatgagtt ctgcgattga tgagttgatt     7860

accaaaagtg aagtgaactc cttggagcat ttgtgtaaat ataagggtgt ccgcaatttc     7920

gatcaagtct ggaaatgttc tgctagccag gctgattatt tgaggagatt atcctggggt     7980

agaaaagttc ttgggactac aatccctcat ccattagaaa tgcttggagc gggcacaatc     8040

aagaataatt cctccacttg ttgtgagcat tccggccagg attacatctc ggtattttgt     8100

cccaaaggaa taagcaatgt gctcatagaa agaggcccta tggcagcata cctagggtca     8160

aaaacatctg agtctacttc tattcttcaa ccatgggaga aagagagcaa aatcccgatc     8220

atcaaaagag ctactcgatt aagagatgcc attcattggt ttgtggagcc aagctccaac     8280

ttggcaaaga gcatcttgca aaacatcaca gcactaacag gagaagagtg gggatcatca     8340

ctagaaggat ttaagagaac ggggtctgct ctccatagat ttaccacatc acgaatgagc     8400

catggaggct tttgtgccca aagcccggct gcattgacaa ggatgatggc aaccacagat     8460

acaatgagcg actatgcaaa agacaattat gattttatgt tccaggcttg tctcctcttt     8520

tctcagataa ccacttcggt tttactcctt gaaaccacaa tttcaaatac tgtacatttt     8580

cacactcggt gtataaattg tgtgagaaag atagaggagc cgtggctgga aagtccaagt     8640

gtactccaga gcaaggacgt atcaaacgta ttagcaagct ggagaaatgg aggaggatca     8700

tggggtgaac agctgcatca attaaaacct ctcaaaggag attgggagat attaactcct     8760

gcggagaaat cataccatgt cgggagaact ctaggatttt tgtttggcga tctaacaggt     8820

cagtcatcga ttagagccga tgatagttcc ttattcccct taagcataca aaaacggctg     8880

cgaggacgag ggtttcttag aggagttttg gatgggttgg tgagggcaag tgcatgccaa     8940

gttatccata gaagaagcct gacacaactg aagagacctg ccaatgccgt gtacggagga     9000

ttgatattct tgattgacaa aatcagcgct tcatccacct tcatcaattt atgccgagat     9060

ggaccaataa gagaagaact ctccagtatc ccacataaaa ttcctacatc atatcctaca     9120

tctaatgcgg atctaggact gcatataagg aattacttca aatttcagtg taagtctgta     9180
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gagttgggga aatatcaatc agatttggaa gatttatggc ttttctctga cttgctatct     9240

tcaggattcg ccggacctta tgctttatca tcaaaagttt taaagagcct atataaaccc     9300

tccctatcta gaagggatag gaacaatatc cgaaaattgg gtgctttgtc tcggttattg     9360

agatcacatg agaactggtc agaattgcat aaagaattct taacatcgca attgttattg     9420

tgccaagagg aggtgcgcca cgcatgcaaa tttggtatcc caaaaaatgt ctccgccaaa     9480

tcatcaatgg tatgggggaa agaagcagtg tcgtatgtac tagacattcc agttgagttc     9540

acatcccaaa aacagaccaa acatttgaac gcttgcccgc gtattcagga cccgacaatt     9600

tctggattaa ggcttggaca gttgcccacc ggggctcact acaagattag gacaattctc     9660

aatgcttaca atattaagtg tcgggatgtc ctatgtggag gtgatggatc cggaggaatg     9720

actgctgcat gcctgcgata ttattctaat tcaagggcaa tatttaatag cattcttgag     9780

ttcgatggat caagcatgaa agggtcatca cctgatcctc caagtgcatt ggaaacagta     9840

gatcaaggga tggtacgctg tgttaatgct acaacatgtt gggagaatcc atccgacttg     9900

agtcaagagc ggacatggga ttattttttg catttgaaga agagttttaa catgaagatc     9960

gatcttatca ttcttgatat ggaagttaga gacttccaaa tttcaaagct gatagaagga    10020

aatttaagat tgaaaatctc aaaactgctg gaaaagaatg gtactttaat ctataaaacg    10080

tatggcacaa tcatctgctc agagacctca aatgtattaa caaccttggg tccactcttt    10140

cactctgttt atatcgtcca aactgggtat agcagctcat tcacttctga ggtttatgta    10200

ctgttttcta agcaaaagtc ttttgttgat tctccatatg tagattgggg atcattacaa    10260

tataattggg agaagctggc ctgttttagg aacccaagac aagaattcaa gagggcctta    10320

agaattagaa gtagtagatc tttgatggga ataccctcat ccttcttgcc tgatccattg    10380

gtgaatctgg aaacccttct tcaaatatca ggtgttccct ctggagtgtc tcaccaactg    10440

gtcactgacg ttaaaagttc tggggcatcc ggcttgtctt cagctatagg gttgctagga    10500

ttaatttctc acttcacttt agacgtgacc aaattatacg tacaagagta tcgaccacct    10560

tctgacaatc gcctaataaa aatggctagt gcaatcaccg ggattagtta ttggatttca    10620
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atagcctacc atgatcaaca attaaatcaa gcactaacct cagtaatcaa gaaatcattt    10680

cctatacgtt ggggacttat aaatcatcga ctccactgga gtgtttctga tagatttcac    10740

cgatcgaaag acgttcgatt atctgattgc ctagcaggta taggaaactg gatccgaggc    10800

atggagttga tgaagctgcc tgcaggcatg ttttcacaca aggaagtcaa tatgatcttg    10860

tcaaaatata ttcgcggttt aaattatcat acaatatcaa gcaggacagg aattcttgag    10920

attttgaaat ctcaattctc tattattgat cgatctttga tgaccattac cacagacaac    10980

attcagtcgt cagattggac agattaatca tatgaaaaaa actaaaaatc ggactaagca    11040

cgctcacttg ttttactata atacgttagc tggttttgtt gtctccgt                 11088

<210>  2
<211>  423
<212>  PRT
<213>  Isfahan Virus

<400>  2

Met Thr Ser Val Val Lys Arg Ile Ala Thr Gly Ser Ser Val Leu Ala 
1               5                   10                  15      

Val Leu Pro Ala Asn Glu Asp Pro Val Glu Phe Pro Gly Asp Tyr Phe 
            20                  25                  30          

Leu Gln Asn Pro Gly Lys Ile Arg Val Cys Ile Asn Arg Lys Leu Asp 
        35                  40                  45              

Val Ala Thr Leu Arg Gln Tyr Val Tyr Glu Gly Leu Lys Asn Gly Asp 
    50                  55                  60                  

Val His Val Cys His Ile Asn Ser Tyr Leu Tyr Gln Val Leu Lys Asp 
65                  70                  75                  80  

Thr Arg Asp Glu Ala Gln Ser Asp Trp Ile Ser Phe Gly Val Ser Leu 
                85                  90                  95      
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Ala Val Lys Gly Gly Ile Val Ser Val Phe Asp Thr Leu Met Ile Glu 
            100                 105                 110         

Asp Tyr Arg Gly Glu Ala Pro Asp Gly Arg Lys Cys Asp Gly Arg Thr 
        115                 120                 125             

Ile Asp Asp Asp Lys Trp Leu Pro Met Leu Ile Leu Gly Leu Tyr Arg 
    130                 135                 140                 

Val Ser Arg Ala Thr Gln Glu Asp Tyr Lys Lys Ser Leu Leu Gln Lys 
145                 150                 155                 160 

Leu Tyr Ala Gln Cys Lys Leu Arg Ser Pro Gln Ala Glu Glu Leu Val 
                165                 170                 175     

Glu Asp Ala Ala Glu Phe Tyr Glu Val Trp Ser Asn Asp Ser Asn Phe 
            180                 185                 190         

Leu Lys Leu Val Ala Ala Ile Asp Met Phe Phe His Lys Phe Lys Asn 
        195                 200                 205             

His Ala Asp Ala Gly Leu Arg Trp Gly Thr Ile Val Ser Arg Phe Lys 
    210                 215                 220                 

Asp Cys Ala Ala Leu Ala Thr Leu Ser His Val Gln Lys Val Thr Gly 
225                 230                 235                 240 

Leu Ser Ile Lys Glu Val Phe Thr Trp Val Leu Asn Lys Ser Val Glu 
                245                 250                 255     

Asp Glu Leu Cys Arg Met Met Lys Glu Arg Gln Glu Val Asp Lys Ala 
            260                 265                 270         

Asp Ser Tyr Met Pro Tyr Leu Ile Asp Phe Gly Ile Ser Thr Lys Ser 
        275                 280                 285             
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Pro Tyr Ser Ser Val Lys Asn Pro Cys Phe His Phe Trp Gly Gln Leu 
    290                 295                 300                 

Thr Ala Leu Leu Val His Ser His Arg Ala Lys Asn Ala Arg Val Pro 
305                 310                 315                 320 

Glu Asp Ile Pro Tyr Asn Glu Leu Thr Thr Ala Ala Trp Leu Phe Ala 
                325                 330                 335     

Tyr Ala Met Gly Arg Ser Ser Gly Leu Glu Gln Arg Phe Thr Thr Asp 
            340                 345                 350         

Asp Ser Tyr Tyr Gln Glu Asp Glu Asp Ile Asn Lys Gly Leu Gly Val 
        355                 360                 365             

Lys Ala Pro Thr Thr Arg Asp Val Gln Met Trp Leu Ala Trp Trp Ser 
    370                 375                 380                 

Asp Ile Gly Lys Val Pro Thr Gln Asp Met Glu Thr Phe Ala Arg Arg 
385                 390                 395                 400 

Glu Val Leu Gly Leu Thr Glu Ile Arg Ser Lys Thr Ile Gly Glu Tyr 
                405                 410                 415     

Ala Lys Lys Thr Phe Ser Val 
            420             

<210>  3
<211>  289
<212>  PRT
<213>  Isfahan Virus

<400>  3

Met Ser Arg Leu Asn Gln Ile Leu Lys Asp Tyr Pro Leu Leu Glu Ala 
1               5                   10                  15      

Page 11



UTMB0395WO
Thr Thr Ser Glu Ile Glu Ser Met Glu Ser Ser Leu Ala Asp Asp Val 
            20                  25                  30          

Ile Thr Ser Asn Asp Asp Glu Ile Gln Ser Val Ser Pro Gln Tyr Tyr 
        35                  40                  45              

Leu Arg Asp Met Phe Lys Ala Ser Ile Thr Glu Gly Pro Asp Asp Asp 
    50                  55                  60                  

Phe Pro Pro Val Pro Glu Val Glu Asn Asp Ile Ile Leu Asp Asp Asp 
65                  70                  75                  80  

Glu Glu Tyr Asp Gly Tyr Lys Val Asp Phe Ala Glu Ala Arg Pro Trp 
                85                  90                  95      

Thr Ala Leu Thr Gln Lys Asn Ile Asp Gly Arg Met Asn Leu Glu Leu 
            100                 105                 110         

Met Ala Pro Glu Asn Leu Thr Asp Ala Gln Tyr Lys Gln Trp Val Glu 
        115                 120                 125             

Ser Val Ser Ser Ile Met Thr Ile Ser Arg Gln Ile Arg Leu His Gln 
    130                 135                 140                 

Ala Glu Ile Met Asp Thr Ser Ser Gly Leu Leu Ile Ile Glu Asn Met 
145                 150                 155                 160 

Ile Pro Ser Ile Gly Arg Thr Ser Glu Phe Lys Ser Ile Pro Glu His 
                165                 170                 175     

Ile Pro Pro Ser Pro Thr Ser Asp His Thr Thr Pro Pro Ser Ser Leu 
            180                 185                 190         

Arg Ser Asp Thr Pro Ser Gln Thr Ser Ser Ser Ser Met Gly Leu Pro 
        195                 200                 205             
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UTMB0395WO
Asp Val Ser Ser Ala Ser Asp Trp Ser Gly Met Ile Asn Lys Lys Ile 
    210                 215                 220                 

Arg Ile Pro Pro Val Val Ser Ser Lys Ser Pro Tyr Glu Phe Thr Leu 
225                 230                 235                 240 

Ser Asp Leu Tyr Gly Ser Asn Gln Ala Ala Leu Asp Tyr Leu Ser Gly 
                245                 250                 255     

Ser Gly Met Asp Leu Arg Thr Ala Val Cys Ser Gly Leu Lys Gln Arg 
            260                 265                 270         

Gly Ile Tyr Asn Arg Ile Arg Ile Gln Tyr Lys Ile Thr Pro Glu Phe 
        275                 280                 285             

Val 
    

<210>  4
<211>  226
<212>  PRT
<213>  Isfahan Virus

<400>  4

Met Lys Ser Leu Lys Arg Leu Ile Lys Ser Asn Lys Lys Lys Gly Asp 
1               5                   10                  15      

Lys Lys Asn Val Ser Phe Met Asp Trp Asp Glu Pro Pro Ser Tyr Ser 
            20                  25                  30          

Asp Ser Arg Tyr Gly Cys Tyr Pro Ser Ala Pro Leu Phe Gly Val Asp 
        35                  40                  45              

Glu Met Met Glu Thr Leu Pro Thr Leu Gly Ile Gln Ser Leu Lys Ile 
    50                  55                  60                  

Gln Tyr Lys Cys Ser Leu Gln Val Arg Ala Glu Thr Pro Phe Thr Ser 
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UTMB0395WO
65                  70                  75                  80  

Phe Asn Asp Ala Ala Arg Cys Ile Ser Leu Trp Glu Thr Asp Tyr Arg 
                85                  90                  95      

Gly Tyr Ala Gly Lys Lys Pro Phe Tyr Arg Leu Leu Met Leu Ile Ala 
            100                 105                 110         

Thr Lys Lys Leu Arg Ala Ala Pro Met Ser Leu Met Asp Gly Asn Arg 
        115                 120                 125             

Pro Glu Tyr Ser Ser Met Ile Gln Gly Gln Ser Ile Val His His Ser 
    130                 135                 140                 

Leu Gly Val Ile Pro Pro Met Met His Val Pro Glu Thr Phe Thr Arg 
145                 150                 155                 160 

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

Leu Gly Ile Thr Asp Val Val Asp Asp Leu Asn Pro Leu Ile Asn Pro 
            180                 185                 190         

Ala Leu Phe Ser Asp Glu Lys Glu Met Thr Leu Thr Ser Gln Met Phe 
        195                 200                 205             

Gly Leu Glu Leu Lys Lys Arg Asn Asp Asn Thr Trp Leu Ile Ser Lys 
    210                 215                 220                 

Ser Tyr 
225     

<210>  5
<211>  523
<212>  PRT
<213>  Isfahan Virus
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<400>  5

Met Thr Ser Val Leu Phe Met Val Gly Val Leu Leu Gly Ala Phe Gly 
1               5                   10                  15      

Ser Thr His Cys Ser Ile Gln Ile Val Phe Pro Ser Glu Thr Lys Leu 
            20                  25                  30          

Val Trp Lys Pro Val Leu Lys Gly Thr Arg Tyr Cys Pro Gln Ser Ala 
        35                  40                  45              

Glu Leu Asn Leu Glu Pro Asp Leu Lys Thr Met Ala Phe Asp Ser Lys 
    50                  55                  60                  

Val Pro Ile Gly Ile Thr Pro Ser Asn Ser Asp Gly Tyr Leu Cys His 
65                  70                  75                  80  

Ala Ala Lys Trp Val Thr Thr Cys Asp Phe Arg Trp Tyr Gly Pro Lys 
                85                  90                  95      

Tyr Ile Thr His Ser Val His Ser Leu Arg Pro Thr Val Ser Asp Cys 
            100                 105                 110         

Lys Ala Ala Val Glu Ala Tyr Asn Ala Gly Thr Leu Met Tyr Pro Gly 
        115                 120                 125             

Phe Pro Pro Glu Ser Cys Gly Tyr Ala Ser Ile Thr Asp Ser Glu Phe 
    130                 135                 140                 

Tyr Val Met Leu Val Thr Pro His Pro Val Gly Val Asp Asp Tyr Arg 
145                 150                 155                 160 

Gly His Trp Val Asp Pro Leu Phe Pro Thr Ser Glu Cys Asn Ser Asn 
                165                 170                 175     

Phe Cys Glu Thr Val His Asn Ala Thr Met Trp Ile Pro Lys Asp Leu 
            180                 185                 190         
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Lys Thr His Asp Val Cys Ser Gln Asp Phe Gln Thr Ile Arg Val Ser 
        195                 200                 205             

Val Met Tyr Pro Gln Thr Lys Pro Thr Lys Gly Ala Asp Leu Thr Leu 
    210                 215                 220                 

Lys Ser Lys Phe His Ala His Met Lys Gly Asp Arg Val Cys Lys Met 
225                 230                 235                 240 

Lys Phe Cys Asn Lys Asn Gly Leu Arg Leu Gly Asn Gly Glu Trp Ile 
                245                 250                 255     

Glu Val Gly Asp Glu Val Met Leu Asp Asn Ser Lys Leu Leu Ser Leu 
            260                 265                 270         

Phe Pro Asp Cys Leu Val Gly Ser Val Val Lys Ser Thr Leu Leu Ser 
        275                 280                 285             

Glu Gly Val Gln Thr Ala Leu Trp Glu Thr Asp Arg Leu Leu Asp Tyr 
    290                 295                 300                 

Ser Leu Cys Gln Asn Thr Trp Glu Lys Ile Asp Arg Lys Glu Pro Leu 
305                 310                 315                 320 

Ser Ala Val Asp Leu Ser Tyr Leu Ala Pro Arg Ser Pro Gly Lys Gly 
                325                 330                 335     

Met Ala Tyr Ile Val Ala Asn Gly Ser Leu Met Ser Ala Pro Ala Arg 
            340                 345                 350         

Tyr Ile Arg Val Trp Ile Asp Ser Pro Ile Leu Lys Glu Ile Lys Gly 
        355                 360                 365             

Lys Lys Glu Ser Ala Ser Gly Ile Asp Thr Val Leu Trp Glu Gln Trp 
    370                 375                 380                 
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Leu Pro Phe Asn Gly Met Glu Leu Gly Pro Asn Gly Leu Ile Lys Thr 
385                 390                 395                 400 

Lys Ser Gly Tyr Lys Phe Pro Leu Tyr Leu Leu Gly Met Gly Ile Val 
                405                 410                 415     

Asp Gln Asp Leu Gln Glu Leu Ser Ser Val Asn Pro Val Asp His Pro 
            420                 425                 430         

His Val Pro Ile Ala Gln Ala Phe Val Ser Glu Gly Glu Glu Val Phe 
        435                 440                 445             

Phe Gly Asp Thr Gly Val Ser Lys Asn Pro Ile Glu Leu Ile Ser Gly 
    450                 455                 460                 

Trp Phe Ser Asp Trp Lys Glu Thr Ala Ala Ala Leu Gly Phe Ala Ala 
465                 470                 475                 480 

Ile Ser Val Ile Leu Ile Ile Gly Leu Met Arg Leu Leu Pro Leu Leu 
                485                 490                 495     

Cys Arg Arg Arg Lys Gln Lys Lys Val Ile Tyr Lys Asp Val Glu Leu 
            500                 505                 510         

Asn Ser Phe Asp Pro Arg Gln Ala Phe His Arg 
        515                 520             

<210>  6
<211>  2093
<212>  PRT
<213>  Isfahan Virus

<400>  6

Met Asp Glu Tyr Ser Glu Glu Lys Trp Gly Asp Ser Asp Glu Glu Ser 
1               5                   10                  15      
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Phe Gly Thr Gly Lys Tyr Ser Asp Glu Ser Arg Ile Arg Gly Leu Asn 
            20                  25                  30          

Ser Val Asp Tyr Asn Leu Asn Ser Pro Leu Ile Gln Asp Asp Leu Tyr 
        35                  40                  45              

Tyr Leu Met Glu Arg Val Arg Gly Arg Pro Val Pro Pro Ile Trp Lys 
    50                  55                  60                  

Ala Lys Asn Trp Thr Glu Thr Ile His Leu Val Gln Glu Ser Arg Leu 
65                  70                  75                  80  

Asp Tyr Leu Pro Thr Gln Lys Leu His Ser Trp Tyr Ala Glu Trp Leu 
                85                  90                  95      

Met Glu Glu Ser His Asp Ser Ser Gln Gly Leu Ala Phe Leu Lys Glu 
            100                 105                 110         

Val Asp Lys Asp Ser Leu Glu Thr Tyr Glu Val Val Met Ser Phe Leu 
        115                 120                 125             

Arg Gly Trp Cys Gly Gly Ala Pro Ala Tyr Lys Lys Lys Glu Gly Arg 
    130                 135                 140                 

His Ile Ala Lys Ile Gly Ser Leu Cys Gln Lys Phe Leu Asp Leu His 
145                 150                 155                 160 

Arg Val Ile Leu Ile Met Asn Ala Ser Thr Gln Met Glu Leu Ser Asn 
                165                 170                 175     

Leu Ala Glu Thr Phe Gln Ala Ser Ser Val Ser Lys Lys Ile Ile Thr 
            180                 185                 190         

Thr Pro Ser Met Gly Lys Met Glu Met Ser Gly Gln Phe Ala Leu Ala 
        195                 200                 205             
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Tyr Gln Gln Lys Val Ile Leu Asp Arg Asn Phe Leu Leu Met Met Lys 
    210                 215                 220                 

Asp Val Val Ile Gly Arg Met Gln Thr Leu Leu Ser Met Val Ser Arg 
225                 230                 235                 240 

Thr Asp Asp Lys Phe Ser Asp Gly Asp Ile Ser Tyr Leu Ile Lys Ile 
                245                 250                 255     

Tyr Gln Leu Gly Asp Lys Ile Ile Gln Ser Leu Gly Asn Asp Gly Tyr 
            260                 265                 270         

Glu Leu Ile Lys Thr Ile Glu Pro Met Cys Asn Leu Arg Leu Ser Asp 
        275                 280                 285             

Leu Ala Arg Glu Tyr Arg Pro Leu Ile Pro Glu Phe Pro His Phe Arg 
    290                 295                 300                 

Gln His Ile Glu Gly Thr Val Ser Glu Leu Arg Lys Lys Thr Ala Leu 
305                 310                 315                 320 

Ile Val Asp Met Phe Lys Met Ile Asp Arg Thr Pro Gly Val Asp Ile 
                325                 330                 335     

Thr Leu Val Ile Tyr Gly Ser Phe Arg His Trp Gly His Pro Phe Ile 
            340                 345                 350         

Asp Tyr Phe Ala Gly Leu Thr Lys Leu Asn Ser Gln Val Thr Met Gly 
        355                 360                 365             

Lys Gln Ile Asp Asp Glu Tyr Val Ala Cys Leu Ala Ser Asp Leu Ala 
    370                 375                 380                 

Arg Ile Val Leu Thr Lys Glu Phe Asn Glu Lys Lys Arg Trp Ser Val 
385                 390                 395                 400 
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Asn Tyr Asn Leu Val Pro Gln Asp His Pro Phe His Glu His Ile Arg 
                405                 410                 415     

Asp Asn Thr Trp Pro Thr Pro Ala Val Ile Gln Asp Phe Gly Asp Lys 
            420                 425                 430         

Trp His Glu Leu Pro Leu Thr Gln Cys Phe Glu Ile Pro Asp Leu Ile 
        435                 440                 445             

Asp Pro Ser Ile Ile Tyr Ser Asp Lys Ser His Ser Met Asn Arg Gln 
    450                 455                 460                 

Asp Val Leu Asn His Val Lys Arg Lys Pro Asp Gln Pro Ile Pro Ser 
465                 470                 475                 480 

Arg Lys Val Leu Gln Thr Met Ile Asp Thr Pro Ala Thr Asn Trp Leu 
                485                 490                 495     

Glu Phe Leu Glu Glu Ile Asp Lys Asn Gly Leu Ser Asp Asp Asp Leu 
            500                 505                 510         

Val Ile Gly Leu Lys Gly Lys Glu Arg Glu Leu Lys Ile Ala Gly Arg 
        515                 520                 525             

Phe Phe Ser Leu Met Ser Trp Lys Leu Arg Glu Tyr Phe Val Ile Thr 
    530                 535                 540                 

Glu Tyr Leu Ile Lys Thr His Phe Val Pro Leu Phe His Gly Leu Thr 
545                 550                 555                 560 

Met Ala Asp Asp Met Thr Ala Val Ile Lys Lys Met Leu Glu Ser Ser 
                565                 570                 575     

Ser Gly Gln Gly Leu Lys Asp Tyr Ser Ala Val Cys Ile Ala Asn His 
            580                 585                 590         
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Ile Asp Tyr Glu Lys Trp Asn Asn His Gln Arg Lys Arg Ser Asn Glu 
        595                 600                 605             

Pro Ile Phe Lys Val Met Gly Gln Phe Leu Gly Phe Pro Asn Leu Ile 
    610                 615                 620                 

Ser Arg Thr His Glu Phe Phe Glu Lys Ser Leu Ile Tyr Tyr Asn Gly 
625                 630                 635                 640 

Arg Pro Asp Leu Met Lys Val Gln Asp Gly Arg Leu Val Asn Thr Thr 
                645                 650                 655     

Lys Gln Leu Val Cys Trp Glu Gly Gln Ala Gly Gly Leu Glu Gly Leu 
            660                 665                 670         

Arg Gln Lys Gly Trp Ser Ile Leu Asn Leu Leu Val Ile Gln Arg Glu 
        675                 680                 685             

Ser Lys Ile Arg Asn Thr Ala Val Lys Val Leu Ala Gln Gly Asp Asn 
    690                 695                 700                 

Gln Val Ile Cys Thr Gln Tyr Lys Thr Lys Gln His Arg Asn Glu Thr 
705                 710                 715                 720 

Glu Leu Arg Ser Ala Leu Thr Gln Met Lys Leu Asn Asn Asp Ala Val 
                725                 730                 735     

Met Lys Ala Ile Glu Ser Gly Thr Asn Lys Leu Gly Leu Leu Ile Asn 
            740                 745                 750         

Gln Asp Glu Thr Met Gln Ser Ala Asp Tyr Leu Asn Tyr Gly Lys Val 
        755                 760                 765             

Pro Ile Phe Arg Gly Val Ile Arg Gly Leu Glu Thr Lys Arg Trp Ser 
    770                 775                 780                 
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Arg Val Thr Cys Val Thr Asn Asp Gln Leu Pro Thr Cys Ala Asn Leu 
785                 790                 795                 800 

Met Ser Ser Val Ser Thr Asn Ala Leu Thr Val Ala His Phe Asp Val 
                805                 810                 815     

Thr Pro Leu Asn Ala Met Ile Gln Tyr Asn Tyr Phe Gly Asn Phe Ser 
            820                 825                 830         

Arg Leu Leu Leu Asn Met His Asp Pro Ala Val Arg Cys Ser Leu Phe 
        835                 840                 845             

Gln Leu Ser Gln Lys His Lys Ile Asp Leu Phe Ser Phe Glu Phe Lys 
    850                 855                 860                 

Val Gly Val Leu Tyr Leu Asp Pro Ser Ile Gly Gly Val Cys Gly Thr 
865                 870                 875                 880 

Ala Leu Ser Arg Phe Leu Ile Arg Gly Phe Pro Asp Pro Val Thr Glu 
                885                 890                 895     

Ser Ile Ser Phe Trp Lys Val Ile Tyr Asn Asn Thr Gln Asp Asn Arg 
            900                 905                 910         

Leu Lys Lys Leu Cys Thr Ala Phe Gly Asn Pro Lys Ile Ala Gln Phe 
        915                 920                 925             

Arg Tyr Ser His Ile Glu Lys Leu Leu Glu Asp Pro Thr Ser Leu Asn 
    930                 935                 940                 

Ile Ser Met Gly Met Ser Ala Ala Asn Leu Leu Lys Ser Glu Ile Lys 
945                 950                 955                 960 

Lys Asn Leu Leu Arg Lys Arg Arg Thr Ile Gly Asn Ser Ile Val Arg 
                965                 970                 975     
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Asp Ala Val Thr Tyr Ile His Ser Glu Asp Glu Lys Ile Arg Ser Tyr 
            980                 985                 990         

Leu Trp Ser Ile Asn Pro Leu Phe  Pro Arg Phe Leu Ser  Glu Phe Lys 
        995                 1000                 1005             

Ser Gly  Thr Phe Met Gly Val  Ala Ser Ser Val Val  Ser Leu Phe 
    1010                 1015                 1020             

Gln Asn  Ser Arg Thr Ile Arg  Asn Val Phe Lys Asp  Tyr Met Ser 
    1025                 1030                 1035             

Ser Ala  Ile Asp Glu Leu Ile  Thr Lys Ser Glu Val  Asn Ser Leu 
    1040                 1045                 1050             

Glu His  Leu Cys Lys Tyr Lys  Gly Val Arg Asn Phe  Asp Gln Val 
    1055                 1060                 1065             

Trp Lys  Cys Ser Ala Ser Gln  Ala Asp Tyr Leu Arg  Arg Leu Ser 
    1070                 1075                 1080             

Trp Gly  Arg Lys Val Leu Gly  Thr Thr Ile Pro His  Pro Leu Glu 
    1085                 1090                 1095             

Met Leu  Gly Ala Gly Thr Ile  Lys Asn Asn Ser Ser  Thr Cys Cys 
    1100                 1105                 1110             

Glu His  Ser Gly Gln Asp Tyr  Ile Ser Val Phe Cys  Pro Lys Gly 
    1115                 1120                 1125             

Ile Ser  Asn Val Leu Ile Glu  Arg Gly Pro Met Ala  Ala Tyr Leu 
    1130                 1135                 1140             

Gly Ser  Lys Thr Ser Glu Ser  Thr Ser Ile Leu Gln  Pro Trp Glu 
    1145                 1150                 1155             
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Lys Glu  Ser Lys Ile Pro Ile  Ile Lys Arg Ala Thr  Arg Leu Arg 
    1160                 1165                 1170             

Asp Ala  Ile His Trp Phe Val  Glu Pro Ser Ser Asn  Leu Ala Lys 
    1175                 1180                 1185             

Ser Ile  Leu Gln Asn Ile Thr  Ala Leu Thr Gly Glu  Glu Trp Gly 
    1190                 1195                 1200             

Ser Ser  Leu Glu Gly Phe Lys  Arg Thr Gly Ser Ala  Leu His Arg 
    1205                 1210                 1215             

Phe Thr  Thr Ser Arg Met Ser  His Gly Gly Phe Cys  Ala Gln Ser 
    1220                 1225                 1230             

Pro Ala  Ala Leu Thr Arg Met  Met Ala Thr Thr Asp  Thr Met Ser 
    1235                 1240                 1245             

Asp Tyr  Ala Lys Asp Asn Tyr  Asp Phe Met Phe Gln  Ala Cys Leu 
    1250                 1255                 1260             

Leu Phe  Ser Gln Ile Thr Thr  Ser Val Leu Leu Leu  Glu Thr Thr 
    1265                 1270                 1275             

Ile Ser  Asn Thr Val His Phe  His Thr Arg Cys Ile  Asn Cys Val 
    1280                 1285                 1290             

Arg Lys  Ile Glu Glu Pro Trp  Leu Glu Ser Pro Ser  Val Leu Gln 
    1295                 1300                 1305             

Ser Lys  Asp Val Ser Asn Val  Leu Ala Ser Trp Arg  Asn Gly Gly 
    1310                 1315                 1320             

Gly Ser  Trp Gly Glu Gln Leu  His Gln Leu Lys Pro  Leu Lys Gly 
    1325                 1330                 1335             
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Asp Trp  Glu Ile Leu Thr Pro  Ala Glu Lys Ser Tyr  His Val Gly 
    1340                 1345                 1350             

Arg Thr  Leu Gly Phe Leu Phe  Gly Asp Leu Thr Gly  Gln Ser Ser 
    1355                 1360                 1365             

Ile Arg  Ala Asp Asp Ser Ser  Leu Phe Pro Leu Ser  Ile Gln Lys 
    1370                 1375                 1380             

Arg Leu  Arg Gly Arg Gly Phe  Leu Arg Gly Val Leu  Asp Gly Leu 
    1385                 1390                 1395             

Val Arg  Ala Ser Ala Cys Gln  Val Ile His Arg Arg  Ser Leu Thr 
    1400                 1405                 1410             

Gln Leu  Lys Arg Pro Ala Asn  Ala Val Tyr Gly Gly  Leu Ile Phe 
    1415                 1420                 1425             

Leu Ile  Asp Lys Ile Ser Ala  Ser Ser Thr Phe Ile  Asn Leu Cys 
    1430                 1435                 1440             

Arg Asp  Gly Pro Ile Arg Glu  Glu Leu Ser Ser Ile  Pro His Lys 
    1445                 1450                 1455             

Ile Pro  Thr Ser Tyr Pro Thr  Ser Asn Ala Asp Leu  Gly Leu His 
    1460                 1465                 1470             

Ile Arg  Asn Tyr Phe Lys Phe  Gln Cys Lys Ser Val  Glu Leu Gly 
    1475                 1480                 1485             

Lys Tyr  Gln Ser Asp Leu Glu  Asp Leu Trp Leu Phe  Ser Asp Leu 
    1490                 1495                 1500             

Leu Ser  Ser Gly Phe Ala Gly  Pro Tyr Ala Leu Ser  Ser Lys Val 
    1505                 1510                 1515             
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Leu Lys  Ser Leu Tyr Lys Pro  Ser Leu Ser Arg Arg  Asp Arg Asn 
    1520                 1525                 1530             

Asn Ile  Arg Lys Leu Gly Ala  Leu Ser Arg Leu Leu  Arg Ser His 
    1535                 1540                 1545             

Glu Asn  Trp Ser Glu Leu His  Lys Glu Phe Leu Thr  Ser Gln Leu 
    1550                 1555                 1560             

Leu Leu  Cys Gln Glu Glu Val  Arg His Ala Cys Lys  Phe Gly Ile 
    1565                 1570                 1575             

Pro Lys  Asn Val Ser Ala Lys  Ser Ser Met Val Trp  Gly Lys Glu 
    1580                 1585                 1590             

Ala Val  Ser Tyr Val Leu Asp  Ile Pro Val Glu Phe  Thr Ser Gln 
    1595                 1600                 1605             

Lys Gln  Thr Lys His Leu Asn  Ala Cys Pro Arg Ile  Gln Asp Pro 
    1610                 1615                 1620             

Thr Ile  Ser Gly Leu Arg Leu  Gly Gln Leu Pro Thr  Gly Ala His 
    1625                 1630                 1635             

Tyr Lys  Ile Arg Thr Ile Leu  Asn Ala Tyr Asn Ile  Lys Cys Arg 
    1640                 1645                 1650             

Asp Val  Leu Cys Gly Gly Asp  Gly Ser Gly Gly Met  Thr Ala Ala 
    1655                 1660                 1665             

Cys Leu  Arg Tyr Tyr Ser Asn  Ser Arg Ala Ile Phe  Asn Ser Ile 
    1670                 1675                 1680             

Leu Glu  Phe Asp Gly Ser Ser  Met Lys Gly Ser Ser  Pro Asp Pro 
    1685                 1690                 1695             
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Pro Ser  Ala Leu Glu Thr Val  Asp Gln Gly Met Val  Arg Cys Val 
    1700                 1705                 1710             

Asn Ala  Thr Thr Cys Trp Glu  Asn Pro Ser Asp Leu  Ser Gln Glu 
    1715                 1720                 1725             

Arg Thr  Trp Asp Tyr Phe Leu  His Leu Lys Lys Ser  Phe Asn Met 
    1730                 1735                 1740             

Lys Ile  Asp Leu Ile Ile Leu  Asp Met Glu Val Arg  Asp Phe Gln 
    1745                 1750                 1755             

Ile Ser  Lys Leu Ile Glu Gly  Asn Leu Arg Leu Lys  Ile Ser Lys 
    1760                 1765                 1770             

Leu Leu  Glu Lys Asn Gly Thr  Leu Ile Tyr Lys Thr  Tyr Gly Thr 
    1775                 1780                 1785             

Ile Ile  Cys Ser Glu Thr Ser  Asn Val Leu Thr Thr  Leu Gly Pro 
    1790                 1795                 1800             

Leu Phe  His Ser Val Tyr Ile  Val Gln Thr Gly Tyr  Ser Ser Ser 
    1805                 1810                 1815             

Phe Thr  Ser Glu Val Tyr Val  Leu Phe Ser Lys Gln  Lys Ser Phe 
    1820                 1825                 1830             

Val Asp  Ser Pro Tyr Val Asp  Trp Gly Ser Leu Gln  Tyr Asn Trp 
    1835                 1840                 1845             

Glu Lys  Leu Ala Cys Phe Arg  Asn Pro Arg Gln Glu  Phe Lys Arg 
    1850                 1855                 1860             

Ala Leu  Arg Ile Arg Ser Ser  Arg Ser Leu Met Gly  Ile Pro Ser 
    1865                 1870                 1875             
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Ser Phe  Leu Pro Asp Pro Leu  Val Asn Leu Glu Thr  Leu Leu Gln 
    1880                 1885                 1890             

Ile Ser  Gly Val Pro Ser Gly  Val Ser His Gln Leu  Val Thr Asp 
    1895                 1900                 1905             

Val Lys  Ser Ser Gly Ala Ser  Gly Leu Ser Ser Ala  Ile Gly Leu 
    1910                 1915                 1920             

Leu Gly  Leu Ile Ser His Phe  Thr Leu Asp Val Thr  Lys Leu Tyr 
    1925                 1930                 1935             

Val Gln  Glu Tyr Arg Pro Pro  Ser Asp Asn Arg Leu  Ile Lys Met 
    1940                 1945                 1950             

Ala Ser  Ala Ile Thr Gly Ile  Ser Tyr Trp Ile Ser  Ile Ala Tyr 
    1955                 1960                 1965             

His Asp  Gln Gln Leu Asn Gln  Ala Leu Thr Ser Val  Ile Lys Lys 
    1970                 1975                 1980             

Ser Phe  Pro Ile Arg Trp Gly  Leu Ile Asn His Arg  Leu His Trp 
    1985                 1990                 1995             

Ser Val  Ser Asp Arg Phe His  Arg Ser Lys Asp Val  Arg Leu Ser 
    2000                 2005                 2010             

Asp Cys  Leu Ala Gly Ile Gly  Asn Trp Ile Arg Gly  Met Glu Leu 
    2015                 2020                 2025             

Met Lys  Leu Pro Ala Gly Met  Phe Ser His Lys Glu  Val Asn Met 
    2030                 2035                 2040             

Ile Leu  Ser Lys Tyr Ile Arg  Gly Leu Asn Tyr His  Thr Ile Ser 
    2045                 2050                 2055             
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Ser Arg  Thr Gly Ile Leu Glu  Ile Leu Lys Ser Gln  Phe Ser Ile 
    2060                 2065                 2070             

Ile Asp  Arg Ser Leu Met Thr  Ile Thr Thr Asp Asn  Ile Gln Ser 
    2075                 2080                 2085             

Ser Asp  Trp Thr Asp 
    2090             

<210>  7
<211>  11161
<212>  DNA
<213>  Vesicular stomatitis virus

<400>  7
acgaagacaa acaaaccatt attatcatta aaaggctcag gagaaacttt aacagtaatc       60

aaaatgtctg ttacagtcaa gagaatcatt gacaacacag tcatagttcc aaaacttcct      120

gcaaatgagg atccagtgga atacccggca gattacttca gaaaatcaaa ggagattcct      180

ctttacatca atactacaaa aagtttgtca gatctaagag gatatgtcta ccaaggcctc      240

aaatccggaa atgtatcaat catacatgtc aacagctact tgtatggagc attaaaggac      300

atccggggta agttggataa agattggtca agtttcggaa taaacatcgg gaaagcaggg      360

gatacaatcg gaatatttga ccttgtatcc ttgaaagccc tggacggcgt acttccagat      420

ggagtatcgg atgcttccag aaccagcgca gatgacaaat ggttgccttt gtatctactt      480

ggcttataca gagtgggcag aacacaaatg cctgaataca gaaaaaagct catggatggg      540

ctgacaaatc aatgcaaaat gatcaatgaa cagtttgaac ctcttgtgcc agaaggtcgt      600

gacatttttg atgtgtgggg aaatgacagt aattacacaa aaattgtcgc tgcagtggac      660

atgttcttcc acatgttcaa aaaacatgaa tgtgcctcgt tcagatacgg aactattgtt      720

tccagattca aagattgtgc tgcattggca acatttggac acctctgcaa aataaccgga      780

atgtctacag aagatgtaac gacctggatc ttgaaccgag aagttgcaga tgaaatggtc      840

caaatgatgc ttccaggcca agaaattgac aaggccgatt catacatgcc ttatttgatc      900
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gactttggat tgtcttctaa gtctccatat tcttccgtca aaaaccctgc cttccacttc      960

tgggggcaat tgacagctct tctgctcaga tccaccagag caaggaatgc ccgacagcct     1020

gatgacattg agtatacatc tcttactaca gcaggtttgt tgtacgctta tgcagtagga     1080

tcctctgccg acttggcaca acagttttgt gttggagata acaaatacac tccagatgat     1140

agtaccggag gattgacgac taatgcaccg ccacaaggca gagatgtggt cgaatggctc     1200

ggatggtttg aagatcaaaa cagaaaaccg actcctgata tgatgcagta tgcgaaaaga     1260

gcagtcatgt cactgcaagg cctaagagag aagacaattg gcaagtatgc taagtcagaa     1320

tttgacaaat gaccctataa ttctcagatc acctattata tattatgcta catatgaaaa     1380

aaactaacag atatcatgga taatctcaca aaagttcgtg agtatctcaa gtcctattct     1440

cgtctggatc aggcggtagg agagatagat gagatcgaag cacaacgagc tgaaaagtcc     1500

aattatgagt tgttccaaga ggatggagtg gaagagcata ctaagccctc ttattttcag     1560

gcagcagatg attctgacac agaatctgaa ccagaaattg aagacaatca aggtttgtat     1620

gcacaggatc cagaagctga gcaagttgaa ggctttatac aggggccttt agatgactat     1680

gcagatgagg aagtggatgt tgtatttact tcggactgga aaccacctga gcttgaatct     1740

gacgagcatg gaaagacctt acggttgaca tcgccagagg gtttaagtgg agagcagaaa     1800

tcccagtggc tttcgacgat taaagcagtc gtgcaaagtg ccaaatactg gaatctggca     1860

gagtgcacat ttgaagcatc gggagaaggg gtcattatga aggagcgcca gataactccg     1920

gatgtatata aggtcactcc agtgatgaac acacatccgt cccaatcaga agcagtatca     1980

gatgtttggt ctctctcaaa gacatccatg actttccaac ccaagaaagc aagtcttcag     2040

cctctcacca tatccttgga tgaattgttc tcatctagag gagagttcat ctctgtcgga     2100

ggtgacggac gaatgtctca taaagaggcc atcctgctcg gcctgagata caaaaagttg     2160

tacaatcagg cgagagtcaa atattctctg tagactatga aaaaaagtaa cagatatcac     2220

gatctaagtg ttatcccaat ccattcatca tgagttcctt aaagaagatt ctcggtctga     2280

aggggaaagg taagaaatct aagaaattag ggatcgcacc acccccttat gaagaggaca     2340
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ctagcatgga gtatgctccg agcgctccaa ttgacaaatc ctattttgga gttgacgaga     2400

tggacaccta tgatccgaat caattaagat atgagaaatt cttctttaca gtgaaaatga     2460

cggttagatc taatcgtccg ttcagaacat actcagatgt ggcagccgct gtatcccatt     2520

gggatcacat gtacatcgga atggcaggga aacgtccctt ctacaaaatc ttggcttttt     2580

tgggttcttc taatctaaag gccactccag cggtattggc agatcaaggt caaccagagt     2640

atcacactca ctgcgaaggc agggcttatt tgccacatag gatggggaag acccctccca     2700

tgctcaatgt accagagcac ttcagaagac cattcaatat aggtctttac aagggaacga     2760

ttgagctcac aatgaccatc tacgatgatg agtcactgga agcagctcct atgatctggg     2820

atcatttcaa ttcttccaaa ttttctgatt tcagagagaa ggccttaatg tttggcctga     2880

ttgtcgagaa aaaggcatct ggagcgtggg tcctggattc tatcagccac ttcaaatgag     2940

ctagtctaac ttctagcttc tgaacaatcc ccggtttact cagtctctcc taattccagc     3000

ctctcgaaca actaatatcc tgtcttttct atccctatga aaaaaactaa cagagatcga     3060

tctgtttcct tgacactatg aagtgccttt tgtacttagc ctttttattc attggggtga     3120

attgcaagtt caccatagtt tttccacaca accaaaaagg aaactggaaa aatgttcctt     3180

ctaattacca ttattgcccg tcaagctcag atttaaattg gcataatgac ttaataggca     3240

cagccataca agtcaaaatg cccaagagtc acaaggctat tcaagcagac ggttggatgt     3300

gtcatgcttc caaatgggtc actacttgtg atttccgctg gtatggaccg aagtatataa     3360

cacagtccat ccgatccttc actccatctg tagaacaatg caaggaaagc attgaacaaa     3420

cgaaacaagg aacttggctg aatccaggct tccctcctca aagttgtgga tatgcaactg     3480

tgacggatgc cgaagcagtg attgtccagg tgactcctca ccatgtgctg gttgatgaat     3540

acacaggaga atgggttgat tcacagttca tcaacggaaa atgcagcaat tacatatgcc     3600

ccactgtcca taactctaca acctggcatt ctgactataa ggtcaaaggg ctatgtgatt     3660

ctaacctcat ttccatggac atcaccttct tctcagagga cggagagcta tcatccctgg     3720

gaaaggaggg cacagggttc agaagtaact actttgctta tgaaactgga ggcaaggcct     3780
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gcaaaatgca atactgcaag cattggggag tcagactccc atcaggtgtc tggttcgaga     3840

tggctgataa ggatctcttt gctgcagcca gattccctga atgcccagaa gggtcaagta     3900

tctctgctcc atctcagacc tcagtggatg taagtctaat tcaggacgtt gagaggatct     3960

tggattattc cctctgccaa gaaacctgga gcaaaatcag agcgggtctt ccaatctctc     4020

cagtggatct cagctatctt gctcctaaaa acccaggaac cggtcctgct ttcaccataa     4080

tcaatggtac cctaaaatac tttgagacca gatacatcag agtcgatatt gctgctccaa     4140

tcctctcaag aatggtcgga atgatcagtg gaactaccac agaaagggaa ctgtgggatg     4200

actgggcacc atatgaagac gtggaaattg gacccaatgg agttctgagg accagttcag     4260

gatataagtt tcctttatac atgattggac atggtatgtt ggactccgat cttcatctta     4320

gctcaaaggc tcaggtgttc gaacatcctc acattcaaga cgctgcttcg caacttcctg     4380

atgatgagag tttatttttt ggtgatactg ggctatccaa aaatccaatc gagcttgtag     4440

aaggttggtt cagtagttgg aaaagctcta ttgcctcttt tttctttatc atagggttaa     4500

tcattggact attcttggtt ctccgagttg gtatccatct ttgcattaaa ttaaagcaca     4560

ccaagaaaag acagatttat acagacatag agatgaaccg acttggaaag taactcaaat     4620

cctgcacaac agattcttca tgtttggacc aaatcaactt gtgataccat gctcaaagag     4680

gcctcaatta tatttgagtt tttaattttt atgaaaaaaa ctaacagcaa tcatggaagt     4740

ccacgatttt gagaccgacg agttcaatga tttcaatgaa gatgactatg ccacaagaga     4800

attcctgaat cccgatgagc gcatgacgta cttgaatcat gctgattaca atttgaattc     4860

tcctctaatt agtgatgata ttgacaattt gatcaggaaa ttcaattctc ttccgattcc     4920

ctcgatgtgg gatagtaaga actgggatgg agttcttgag atgttaacat catgtcaagc     4980

caatcccatc tcaacatctc agatgcataa atggatggga agttggttaa tgtctgataa     5040

tcatgatgcc agtcaagggt atagtttttt acatgaagtg gacaaagagg cagaaataac     5100

atttgacgtg gtggagacct tcatccgcgg ctggggcaac aaaccaattg aatacatcaa     5160

aaaggaaaga tggactgact cattcaaaat tctcgcttat ttgtgtcaaa agtttttgga     5220
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cttacacaag ttgacattaa tcttaaatgc tgtctctgag gtggaattgc tcaacttggc     5280

gaggactttc aaaggcaaag tcagaagaag ttctcatgga acgaacatat gcaggattag     5340

ggttcccagc ttgggtccta cttttatttc agaaggatgg gcttacttca agaaacttga     5400

tattctaatg gaccgaaact ttctgttaat ggtcaaagat gtgattatag ggaggatgca     5460

aacggtgcta tccatggtat gtagaataga caacctgttc tcagagcaag acatcttctc     5520

ccttctaaat atctacagaa ttggagataa aattgtggag aggcagggaa atttttctta     5580

tgacttgatt aaaatggtgg aaccgatatg caacttgaag ctgatgaaat tagcaagaga     5640

atcaaggcct ttagtcccac aattccctca ttttgaaaat catatcaaga cttctgttga     5700

tgaaggggca aaaattgacc gaggtataag attcctccat gatcagataa tgagtgtgaa     5760

aacagtggat ctcacactgg tgatttatgg atcgttcaga cattggggtc atccttttat     5820

agattattac actggactag aaaaattaca ttcccaagta accatgaaga aagatattga     5880

tgtgtcatat gcaaaagcac ttgcaagtga tttagctcgg attgttctat ttcaacagtt     5940

caatgatcat aaaaagtggt tcgtgaatgg agacttgctc cctcatgatc atccctttaa     6000

aagtcatgtt aaagaaaata catggcccac agctgctcaa gttcaagatt ttggagataa     6060

atggcatgaa cttccgctga ttaaatgttt tgaaataccc gacttactag acccatcgat     6120

aatatactct gacaaaagtc attcaatgaa taggtcagag gtgttgaaac atgtccgaat     6180

gaatccgaac actcctatcc ctagtaaaaa ggtgttgcag actatgttgg acacaaaggc     6240

taccaattgg aaagaatttc ttaaagagat tgatgagaag ggcttagatg atgatgatct     6300

aattattggt cttaaaggaa aggagaggga actgaagttg gcaggtagat ttttctccct     6360

aatgtcttgg aaattgcgag aatactttgt aattaccgaa tatttgataa agactcattt     6420

cgtccctatg tttaaaggcc tgacaatggc ggacgatcta actgcagtca ttaaaaagat     6480

gttagattcc tcatccggcc aaggattgaa gtcatatgag gcaatttgca tagccaatca     6540

cattgattac gaaaaatgga ataaccacca aaggaagtta tcaaacggcc cagtgttccg     6600

agttatgggc cagttcttag gttatccatc cttaatcgag agaactcatg aattttttga     6660

Page 33



UTMB0395WO

gaaaagtctt atatactaca atggaagacc agacttgatg cgtgttcaca acaacacact     6720

gatcaattca acctcccaac gagtttgttg gcaaggacaa gagggtggac tggaaggtct     6780

acggcaaaaa ggatggacta tcctcaatct actggttatt caaagagagg ctaaaatcag     6840

aaacactgct gtcaaagtct tggcacaagg tgataatcaa gttatttgca cacagtataa     6900

aacgaagaaa tcgagaaacg ttgtagaatt acagggtgct ctcaatcaaa tggtttctaa     6960

taatgagaaa attatgactg caatcaaaat agggacaggg aagttaggac ttttgataaa     7020

tgacgatgag actatgcaat ctgcagatta cttgaattat ggaaaaatac cgattttccg     7080

tggagtgatt agagggttag agaccaagag atggtcacga gtgacttgtg tcaccaatga     7140

ccaaataccc acttgtgcta atataatgag ctcagtttcc acaaatgctc tcaccgtagc     7200

tcattttgct gagaacccaa tcaatgccat gatacagtac aattattttg ggacatttgc     7260

tagactcttg ttgatgatgc atgatcctgc tcttcgtcaa tcattgtatg aagttcaaga     7320

taagataccg ggcttgcaca gttctacttt caaatacgcc atgttgtatt tggacccttc     7380

cattggagga gtgtcgggca tgtctttgtc caggtttttg attagagcct tcccagatcc     7440

cgtaacagaa agtctctcat tctggagatt catccatgta catgctcgaa gtgagcatct     7500

gaaggagatg agtgcagtat ttggaaaccc cgagatagcc aagtttcgaa taactcacat     7560

agacaagcta gtagaagatc caacctctct gaacatcgct atgggaatga gtccagcgaa     7620

cttgttaaag actgaggtta aaaaatgctt aatcgaatca agacaaacca tcaggaacca     7680

ggtgattaag gatgcaacca tatatttgta tcatgaagag gatcggctca gaagtttctt     7740

atggtcaata aatcctctgt tccctagatt tttaagtgaa ttcaaatcag gcactttttt     7800

gggagtcgca gacgggctca tcagtctatt tcaaaattct cgtactattc ggaactcctt     7860

taagaaaaag tatcataggg aattggatga tttgattgtg aggagtgagg tatcctcttt     7920

gacacattta gggaaacttc atttgagaag gggatcatgt aaaatgtgga catgttcagc     7980

tactcatgct gacacattaa gatacaaatc ctggggccgt acagttattg ggacaactgt     8040

accccatcca ttagaaatgt tgggtccaca acatcgaaaa gagactcctt gtgcaccatg     8100
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taacacatca gggttcaatt atgtttctgt gcattgtcca gacgggatcc atgacgtctt     8160

tagttcacgg ggaccattgc ctgcttatct agggtctaaa acatctgaat ctacatctat     8220

tttgcagcct tgggaaaggg aaagcaaagt cccactgatt aaaagagcta cacgtcttag     8280

agatgctatc tcttggtttg ttgaacccga ctctaaacta gcaatgacta tactttctaa     8340

catccactct ttaacaggcg aagaatggac caaaaggcag catgggttca aaagaacagg     8400

gtctgccctt cataggtttt cgacatctcg gatgagccat ggtgggttcg catctcagag     8460

cactgcagca ttgaccaggt tgatggcaac tacagacacc atgagggatc tgggagatca     8520

gaatttcgac tttttattcc aagcaacgtt gctctatgct caaattacca ccactgttgc     8580

aagagacgga tggatcacca gttgtacaga tcattatcat attgcctgta agtcctgttt     8640

gagacccata gaagagatca ccctggactc aagtatggac tacacgcccc cagatgtatc     8700

ccatgtgctg aagacatgga ggaatgggga aggttcgtgg ggacaagaga taaaacagat     8760

ctatccttta gaagggaatt ggaagaattt agcacctgct gagcaatcct atcaagtcgg     8820

cagatgtata ggttttctat atggagactt ggcgtataga aaatctactc atgccgagga     8880

cagttctcta tttcctctat ctatacaagg tcgtattaga ggtcgaggtt tcttaaaagg     8940

gttgctagac ggattaatga gagcaagttg ctgccaagta atacaccgga gaagtctggc     9000

tcatttgaag aggccggcca acgcagtgta cggaggtttg atttacttga ttgataaatt     9060

gagtgtatca cctccattcc tttctcttac tagatcagga cctattagag acgaattaga     9120

aacgattccc cacaagatcc caacctccta tccgacaagc aaccgtgata tgggggtgat     9180

tgtcagaaat tacttcaaat accaatgccg tctaattgaa aagggaaaat acagatcaca     9240

ttattcacaa ttatggttat tctcagatgt cttatccata gacttcattg gaccattctc     9300

tatttccacc accctcttgc aaatcctata caagccattt ttatctggga aagataagaa     9360

tgagttgaga gagctggcaa atctttcttc attgctaaga tcaggagagg ggtgggaaga     9420

catacatgtg aaattcttca ccaaggacat attattgtgt ccagaggaaa tcagacatgc     9480

ttgcaagttc gggattgcta aggataataa taaagacatg agctatcccc cttggggaag     9540
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ggaatccaga gggacaatta caacaatccc tgtttattat acgaccaccc cttacccaaa     9600

gatgctagag atgcctccaa gaatccaaaa tcccctgctg tccggaatca ggttgggcca     9660

attaccaact ggcgctcatt ataaaattcg gagtatatta catggaatgg gaatccatta     9720

cagggacttc ttgagttgtg gagacggctc cggagggatg actgctgcat tactacgaga     9780

aaatgtgcat agcagaggaa tattcaatag tctgttagaa ttatcagggt cagtcatgcg     9840

aggcgcctct cctgagcccc ccagtgccct agaaacttta ggaggagata aatcgagatg     9900

tgtaaatggt gaaacatgtt gggaatatcc atctgactta tgtgacccaa ggacttggga     9960

ctatttcctc cgactcaaag caggcttggg gcttcaaatt gatttaattg taatggatat    10020

ggaagttcgg gattcttcta ctagcctgaa aattgagacg aatgttagaa attatgtgca    10080

ccggattttg gatgagcaag gagttttaat ctacaagact tatggaacat atatttgtga    10140

gagcgaaaag aatgcagtaa caatccttgg tcccatgttc aagacggtcg acttagttca    10200

aacagaattt agtagttctc aaacgtctga agtatatatg gtatgtaaag gtttgaagaa    10260

attaatcgat gaacccaatc ccgattggtc ttccatcaat gaatcctgga aaaacctgta    10320

cgcattccag tcatcagaac aggaatttgc cagagcaaag aaggttagta catactttac    10380

cttgacaggt attccctccc aattcattcc tgatcctttt gtaaacattg agactatgct    10440

acaaatattc ggagtaccca cgggtgtgtc tcatgcggct gccttaaaat catctgatag    10500

acctgcagat ttattgacca ttagcctttt ttatatggcg attatatcgt attataacat    10560

caatcatatc agagtaggac cgatacctcc gaacccccca tcagatggaa ttgcacaaaa    10620

tgtggggatc gctataactg gtataagctt ttggctgagt ttgatggaga aagacattcc    10680

actatatcaa cagtgtttag cagttatcca gcaatcattc ccgattaggt gggaggctgt    10740

ttcagtaaaa ggaggataca agcagaagtg gagtactaga ggtgatgggc tcccaaaaga    10800

tacccgaact tcagactcct tggccccaat cgggaactgg atcagatctc tggaattggt    10860

ccgaaaccaa gttcgtctaa atccattcaa tgagatcttg ttcaatcagc tatgtcgtac    10920

agtggataat catttgaaat ggtcaaattt gcgaagaaac acaggaatga ttgaatggat    10980
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caatagacga atttcaaaag aagaccggtc tatactgatg ttgaagagtg acctacacga    11040

ggaaaactct tggagagatt aaaaaatcat gaggagactc caaactttaa gtatgaaaaa    11100

aactttgatc cttaagaccc tcttgtggtt tttatttttt atctggtttt gtggtcttcg    11160

t                                                                    11161

<210>  8
<211>  422
<212>  PRT
<213>  Vesicular stomatitis virus

<400>  8

Met Ser Val Thr Val Lys Arg Ile Ile Asp Asn Thr Val Ile Val Pro 
1               5                   10                  15      

Lys Leu Pro Ala Asn Glu Asp Pro Val Glu Tyr Pro Ala Asp Tyr Phe 
            20                  25                  30          

Arg Lys Ser Lys Glu Ile Pro Leu Tyr Ile Asn Thr Thr Lys Ser Leu 
        35                  40                  45              

Ser Asp Leu Arg Gly Tyr Val Tyr Gln Gly Leu Lys Ser Gly Asn Val 
    50                  55                  60                  

Ser Ile Ile His Val Asn Ser Tyr Leu Tyr Gly Ala Leu Lys Asp Ile 
65                  70                  75                  80  

Arg Gly Lys Leu Asp Lys Asp Trp Ser Ser Phe Gly Ile Asn Ile Gly 
                85                  90                  95      

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

Leu Asp Gly Val Leu Pro Asp Gly Val Ser Asp Ala Ser Arg Thr Ser 
        115                 120                 125             
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Ala Asp Asp Lys Trp Leu Pro Leu Tyr Leu Leu Gly Leu Tyr Arg Val 
    130                 135                 140                 

Gly Arg Thr Gln Met Pro Glu Tyr Arg Lys Lys Leu Met Asp Gly Leu 
145                 150                 155                 160 

Thr Asn Gln Cys Lys Met Ile Asn Glu Gln Phe Glu Pro Leu Val Pro 
                165                 170                 175     

Glu Gly Arg Asp Ile Phe Asp Val Trp Gly Asn Asp Ser Asn Tyr Thr 
            180                 185                 190         

Lys Ile Val Ala Ala Val Asp Met Phe Phe His Met Phe Lys Lys His 
        195                 200                 205             

Glu Cys Ala Ser Phe Arg Tyr Gly Thr Ile Val Ser Arg Phe Lys Asp 
    210                 215                 220                 

Cys Ala Ala Leu Ala Thr Phe Gly His Leu Cys Lys Ile Thr Gly Met 
225                 230                 235                 240 

Ser Thr Glu Asp Val Thr Thr Trp Ile Leu Asn Arg Glu Val Ala Asp 
                245                 250                 255     

Glu Met Val Gln Met Met Leu Pro Gly Gln Glu Ile Asp Lys Ala Asp 
            260                 265                 270         

Ser Tyr Met Pro Tyr Leu Ile Asp Phe Gly Leu Ser Ser Lys Ser Pro 
        275                 280                 285             

Tyr Ser Ser Val Lys Asn Pro Ala Phe His Phe Trp Gly Gln Leu Thr 
    290                 295                 300                 

Ala Leu Leu Leu Arg Ser Thr Arg Ala Arg Asn Ala Arg Gln Pro Asp 
305                 310                 315                 320 
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Asp Ile Glu Tyr Thr Ser Leu Thr Thr Ala Gly Leu Leu Tyr Ala Tyr 
                325                 330                 335     

Ala Val Gly Ser Ser Ala Asp Leu Ala Gln Gln Phe Cys Val Gly Asp 
            340                 345                 350         

Asn Lys Tyr Thr Pro Asp Asp Ser Thr Gly Gly Leu Thr Thr Asn Ala 
        355                 360                 365             

Pro Pro Gln Gly Arg Asp Val Val Glu Trp Leu Gly Trp Phe Glu Asp 
    370                 375                 380                 

Gln Asn Arg Lys Pro Thr Pro Asp Met Met Gln Tyr Ala Lys Arg Ala 
385                 390                 395                 400 

Val Met Ser Leu Gln Gly Leu Arg Glu Lys Thr Ile Gly Lys Tyr Ala 
                405                 410                 415     

Lys Ser Glu Phe Asp Lys 
            420         

<210>  9
<211>  265
<212>  PRT
<213>  Vesicular stomatitis virus

<400>  9

Met Asp Asn Leu Thr Lys Val Arg Glu Tyr Leu Lys Ser Tyr Ser Arg 
1               5                   10                  15      

Leu Asp Gln Ala Val Gly Glu Ile Asp Glu Ile Glu Ala Gln Arg Ala 
            20                  25                  30          

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

Glu Pro Glu Ile Glu Asp Asn Gln Gly Leu Tyr Ala Gln Asp Pro Glu 
65                  70                  75                  80  

Ala Glu Gln Val Glu Gly Phe Ile Gln Gly Pro Leu Asp Asp Tyr Ala 
                85                  90                  95      

Asp Glu Glu Val Asp Val Val Phe Thr Ser Asp Trp Lys Pro Pro Glu 
            100                 105                 110         

Leu Glu Ser Asp Glu His Gly Lys Thr Leu Arg Leu Thr Ser Pro Glu 
        115                 120                 125             

Gly Leu Ser Gly Glu Gln Lys Ser Gln Trp Leu Ser Thr Ile Lys Ala 
    130                 135                 140                 

Val Val Gln Ser Ala Lys Tyr Trp Asn Leu Ala Glu Cys Thr Phe Glu 
145                 150                 155                 160 

Ala Ser Gly Glu Gly Val Ile Met Lys Glu Arg Gln Ile Thr Pro Asp 
                165                 170                 175     

Val Tyr Lys Val Thr Pro Val Met Asn Thr His Pro Ser Gln Ser Glu 
            180                 185                 190         

Ala Val Ser Asp Val Trp Ser Leu Ser Lys Thr Ser Met Thr Phe Gln 
        195                 200                 205             

Pro Lys Lys Ala Ser Leu Gln Pro Leu Thr Ile Ser Leu Asp Glu Leu 
    210                 215                 220                 

Phe Ser Ser Arg Gly Glu Phe Ile Ser Val Gly Gly Asp Gly Arg Met 
225                 230                 235                 240 

Page 40



UTMB0395WO
Ser His Lys Glu Ala Ile Leu Leu Gly Leu Arg Tyr Lys Lys Leu Tyr 
                245                 250                 255     

Asn Gln Ala Arg Val Lys Tyr Ser Leu 
            260                 265 

<210>  10
<211>  229
<212>  PRT
<213>  Vesicular stomatitis virus

<400>  10

Met Ser Ser Leu Lys Lys Ile Leu Gly Leu Lys Gly Lys Gly Lys Lys 
1               5                   10                  15      

Ser Lys Lys Leu Gly Ile Ala Pro Pro Pro Tyr Glu Glu Asp Thr Ser 
            20                  25                  30          

Met Glu Tyr Ala Pro Ser Ala Pro Ile Asp Lys Ser Tyr Phe Gly Val 
        35                  40                  45              

Asp Glu Met Asp Thr Tyr Asp Pro Asn Gln Leu Arg Tyr Glu Lys Phe 
    50                  55                  60                  

Phe Phe Thr Val Lys Met Thr Val Arg Ser Asn Arg Pro Phe Arg Thr 
65                  70                  75                  80  

Tyr Ser Asp Val Ala Ala Ala Val Ser His Trp Asp His Met Tyr Ile 
                85                  90                  95      

Gly Met Ala Gly Lys Arg Pro Phe Tyr Lys Ile Leu Ala Phe Leu Gly 
            100                 105                 110         

Ser Ser Asn Leu Lys Ala Thr Pro Ala Val Leu Ala Asp Gln Gly Gln 
        115                 120                 125             

Pro Glu Tyr His Thr His Cys Glu Gly Arg Ala Tyr Leu Pro His Arg 
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    130                 135                 140                 

Met Gly Lys Thr Pro Pro Met Leu Asn Val Pro Glu His Phe Arg Arg 
145                 150                 155                 160 

Pro Phe Asn Ile Gly Leu Tyr Lys Gly Thr Ile Glu Leu Thr Met Thr 
                165                 170                 175     

Ile Tyr Asp Asp Glu Ser Leu Glu Ala Ala Pro Met Ile Trp Asp His 
            180                 185                 190         

Phe Asn Ser Ser Lys Phe Ser Asp Phe Arg Glu Lys Ala Leu Met Phe 
        195                 200                 205             

Gly Leu Ile Val Glu Lys Lys Ala Ser Gly Ala Trp Val Leu Asp Ser 
    210                 215                 220                 

Ile Ser His Phe Lys 
225                 

<210>  11
<211>  511
<212>  PRT
<213>  Vesicular stomatitis virus

<400>  11

Met Lys Cys Leu Leu Tyr Leu Ala Phe Leu Phe Ile Gly Val Asn Cys 
1               5                   10                  15      

Lys Phe Thr Ile Val Phe Pro His Asn Gln Lys Gly Asn Trp Lys Asn 
            20                  25                  30          

Val Pro Ser Asn Tyr His Tyr Cys Pro Ser Ser Ser Asp Leu Asn Trp 
        35                  40                  45              

His Asn Asp Leu Ile Gly Thr Ala Ile Gln Val Lys Met Pro Lys Ser 
    50                  55                  60                  
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His Lys Ala Ile Gln Ala Asp Gly Trp Met Cys His Ala Ser Lys Trp 
65                  70                  75                  80  

Val Thr Thr Cys Asp Phe Arg Trp Tyr Gly Pro Lys Tyr Ile Thr Gln 
                85                  90                  95      

Ser Ile Arg Ser Phe Thr Pro Ser Val Glu Gln Cys Lys Glu Ser Ile 
            100                 105                 110         

Glu Gln Thr Lys Gln Gly Thr Trp Leu Asn Pro Gly Phe Pro Pro Gln 
        115                 120                 125             

Ser Cys Gly Tyr Ala Thr Val Thr Asp Ala Glu Ala Val Ile Val Gln 
    130                 135                 140                 

Val Thr Pro His His Val Leu Val Asp Glu Tyr Thr Gly Glu Trp Val 
145                 150                 155                 160 

Asp Ser Gln Phe Ile Asn Gly Lys Cys Ser Asn Tyr Ile Cys Pro Thr 
                165                 170                 175     

Val His Asn Ser Thr Thr Trp His Ser Asp Tyr Lys Val Lys Gly Leu 
            180                 185                 190         

Cys Asp Ser Asn Leu Ile Ser Met Asp Ile Thr Phe Phe Ser Glu Asp 
        195                 200                 205             

Gly Glu Leu Ser Ser Leu Gly Lys Glu Gly Thr Gly Phe Arg Ser Asn 
    210                 215                 220                 

Tyr Phe Ala Tyr Glu Thr Gly Gly Lys Ala Cys Lys Met Gln Tyr Cys 
225                 230                 235                 240 

Lys His Trp Gly Val Arg Leu Pro Ser Gly Val Trp Phe Glu Met Ala 
                245                 250                 255     
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Asp Lys Asp Leu Phe Ala Ala Ala Arg Phe Pro Glu Cys Pro Glu Gly 
            260                 265                 270         

Ser Ser Ile Ser Ala Pro Ser Gln Thr Ser Val Asp Val Ser Leu Ile 
        275                 280                 285             

Gln Asp Val Glu Arg Ile Leu Asp Tyr Ser Leu Cys Gln Glu Thr Trp 
    290                 295                 300                 

Ser Lys Ile Arg Ala Gly Leu Pro Ile Ser Pro Val Asp Leu Ser Tyr 
305                 310                 315                 320 

Leu Ala Pro Lys Asn Pro Gly Thr Gly Pro Ala Phe Thr Ile Ile Asn 
                325                 330                 335     

Gly Thr Leu Lys Tyr Phe Glu Thr Arg Tyr Ile Arg Val Asp Ile Ala 
            340                 345                 350         

Ala Pro Ile Leu Ser Arg Met Val Gly Met Ile Ser Gly Thr Thr Thr 
        355                 360                 365             

Glu Arg Glu Leu Trp Asp Asp Trp Ala Pro Tyr Glu Asp Val Glu Ile 
    370                 375                 380                 

Gly Pro Asn Gly Val Leu Arg Thr Ser Ser Gly Tyr Lys Phe Pro Leu 
385                 390                 395                 400 

Tyr Met Ile Gly His Gly Met Leu Asp Ser Asp Leu His Leu Ser Ser 
                405                 410                 415     

Lys Ala Gln Val Phe Glu His Pro His Ile Gln Asp Ala Ala Ser Gln 
            420                 425                 430         

Leu Pro Asp Asp Glu Ser Leu Phe Phe Gly Asp Thr Gly Leu Ser Lys 
        435                 440                 445             
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Asn Pro Ile Glu Leu Val Glu Gly Trp Phe Ser Ser Trp Lys Ser Ser 
    450                 455                 460                 

Ile Ala Ser Phe Phe Phe Ile Ile Gly Leu Ile Ile Gly Leu Phe Leu 
465                 470                 475                 480 

Val Leu Arg Val Gly Ile His Leu Cys Ile Lys Leu Lys His Thr Lys 
                485                 490                 495     

Lys Arg Gln Ile Tyr Thr Asp Ile Glu Met Asn Arg Leu Gly Lys 
            500                 505                 510     

<210>  12
<211>  2109
<212>  PRT
<213>  Vesicular stomatitis virus

<400>  12

Met Glu Val His Asp Phe Glu Thr Asp Glu Phe Asn Asp Phe Asn Glu 
1               5                   10                  15      

Asp Asp Tyr Ala Thr Arg Glu Phe Leu Asn Pro Asp Glu Arg Met Thr 
            20                  25                  30          

Tyr Leu Asn His Ala Asp Tyr Asn Leu Asn Ser Pro Leu Ile Ser Asp 
        35                  40                  45              

Asp Ile Asp Asn Leu Ile Arg Lys Phe Asn Ser Leu Pro Ile Pro Ser 
    50                  55                  60                  

Met Trp Asp Ser Lys Asn Trp Asp Gly Val Leu Glu Met Leu Thr Ser 
65                  70                  75                  80  

Cys Gln Ala Asn Pro Ile Ser Thr Ser Gln Met His Lys Trp Met Gly 
                85                  90                  95      
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Ser Trp Leu Met Ser Asp Asn His Asp Ala Ser Gln Gly Tyr Ser Phe 
            100                 105                 110         

Leu His Glu Val Asp Lys Glu Ala Glu Ile Thr Phe Asp Val Val Glu 
        115                 120                 125             

Thr Phe Ile Arg Gly Trp Gly Asn Lys Pro Ile Glu Tyr Ile Lys Lys 
    130                 135                 140                 

Glu Arg Trp Thr Asp Ser Phe Lys Ile Leu Ala Tyr Leu Cys Gln Lys 
145                 150                 155                 160 

Phe Leu Asp Leu His Lys Leu Thr Leu Ile Leu Asn Ala Val Ser Glu 
                165                 170                 175     

Val Glu Leu Leu Asn Leu Ala Arg Thr Phe Lys Gly Lys Val Arg Arg 
            180                 185                 190         

Ser Ser His Gly Thr Asn Ile Cys Arg Ile Arg Val Pro Ser Leu Gly 
        195                 200                 205             

Pro Thr Phe Ile Ser Glu Gly Trp Ala Tyr Phe Lys Lys Leu Asp Ile 
    210                 215                 220                 

Leu Met Asp Arg Asn Phe Leu Leu Met Val Lys Asp Val Ile Ile Gly 
225                 230                 235                 240 

Arg Met Gln Thr Val Leu Ser Met Val Cys Arg Ile Asp Asn Leu Phe 
                245                 250                 255     

Ser Glu Gln Asp Ile Phe Ser Leu Leu Asn Ile Tyr Arg Ile Gly Asp 
            260                 265                 270         

Lys Ile Val Glu Arg Gln Gly Asn Phe Ser Tyr Asp Leu Ile Lys Met 
        275                 280                 285             
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Val Glu Pro Ile Cys Asn Leu Lys Leu Met Lys Leu Ala Arg Glu Ser 
    290                 295                 300                 

Arg Pro Leu Val Pro Gln Phe Pro His Phe Glu Asn His Ile Lys Thr 
305                 310                 315                 320 

Ser Val Asp Glu Gly Ala Lys Ile Asp Arg Gly Ile Arg Phe Leu His 
                325                 330                 335     

Asp Gln Ile Met Ser Val Lys Thr Val Asp Leu Thr Leu Val Ile Tyr 
            340                 345                 350         

Gly Ser Phe Arg His Trp Gly His Pro Phe Ile Asp Tyr Tyr Thr Gly 
        355                 360                 365             

Leu Glu Lys Leu His Ser Gln Val Thr Met Lys Lys Asp Ile Asp Val 
    370                 375                 380                 

Ser Tyr Ala Lys Ala Leu Ala Ser Asp Leu Ala Arg Ile Val Leu Phe 
385                 390                 395                 400 

Gln Gln Phe Asn Asp His Lys Lys Trp Phe Val Asn Gly Asp Leu Leu 
                405                 410                 415     

Pro His Asp His Pro Phe Lys Ser His Val Lys Glu Asn Thr Trp Pro 
            420                 425                 430         

Thr Ala Ala Gln Val Gln Asp Phe Gly Asp Lys Trp His Glu Leu Pro 
        435                 440                 445             

Leu Ile Lys Cys Phe Glu Ile Pro Asp Leu Leu Asp Pro Ser Ile Ile 
    450                 455                 460                 

Tyr Ser Asp Lys Ser His Ser Met Asn Arg Ser Glu Val Leu Lys His 
465                 470                 475                 480 

Page 47



UTMB0395WO

Val Arg Met Asn Pro Asn Thr Pro Ile Pro Ser Lys Lys Val Leu Gln 
                485                 490                 495     

Thr Met Leu Asp Thr Lys Ala Thr Asn Trp Lys Glu Phe Leu Lys Glu 
            500                 505                 510         

Ile Asp Glu Lys Gly Leu Asp Asp Asp Asp Leu Ile Ile Gly Leu Lys 
        515                 520                 525             

Gly Lys Glu Arg Glu Leu Lys Leu Ala Gly Arg Phe Phe Ser Leu Met 
    530                 535                 540                 

Ser Trp Lys Leu Arg Glu Tyr Phe Val Ile Thr Glu Tyr Leu Ile Lys 
545                 550                 555                 560 

Thr His Phe Val Pro Met Phe Lys Gly Leu Thr Met Ala Asp Asp Leu 
                565                 570                 575     

Thr Ala Val Ile Lys Lys Met Leu Asp Ser Ser Ser Gly Gln Gly Leu 
            580                 585                 590         

Lys Ser Tyr Glu Ala Ile Cys Ile Ala Asn His Ile Asp Tyr Glu Lys 
        595                 600                 605             

Trp Asn Asn His Gln Arg Lys Leu Ser Asn Gly Pro Val Phe Arg Val 
    610                 615                 620                 

Met Gly Gln Phe Leu Gly Tyr Pro Ser Leu Ile Glu Arg Thr His Glu 
625                 630                 635                 640 

Phe Phe Glu Lys Ser Leu Ile Tyr Tyr Asn Gly Arg Pro Asp Leu Met 
                645                 650                 655     

Arg Val His Asn Asn Thr Leu Ile Asn Ser Thr Ser Gln Arg Val Cys 
            660                 665                 670         
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Trp Gln Gly Gln Glu Gly Gly Leu Glu Gly Leu Arg Gln Lys Gly Trp 
        675                 680                 685             

Thr Ile Leu Asn Leu Leu Val Ile Gln Arg Glu Ala Lys Ile Arg Asn 
    690                 695                 700                 

Thr Ala Val Lys Val Leu Ala Gln Gly Asp Asn Gln Val Ile Cys Thr 
705                 710                 715                 720 

Gln Tyr Lys Thr Lys Lys Ser Arg Asn Val Val Glu Leu Gln Gly Ala 
                725                 730                 735     

Leu Asn Gln Met Val Ser Asn Asn Glu Lys Ile Met Thr Ala Ile Lys 
            740                 745                 750         

Ile Gly Thr Gly Lys Leu Gly Leu Leu Ile Asn Asp Asp Glu Thr Met 
        755                 760                 765             

Gln Ser Ala Asp Tyr Leu Asn Tyr Gly Lys Ile Pro Ile Phe Arg Gly 
    770                 775                 780                 

Val Ile Arg Gly Leu Glu Thr Lys Arg Trp Ser Arg Val Thr Cys Val 
785                 790                 795                 800 

Thr Asn Asp Gln Ile Pro Thr Cys Ala Asn Ile Met Ser Ser Val Ser 
                805                 810                 815     

Thr Asn Ala Leu Thr Val Ala His Phe Ala Glu Asn Pro Ile Asn Ala 
            820                 825                 830         

Met Ile Gln Tyr Asn Tyr Phe Gly Thr Phe Ala Arg Leu Leu Leu Met 
        835                 840                 845             

Met His Asp Pro Ala Leu Arg Gln Ser Leu Tyr Glu Val Gln Asp Lys 
    850                 855                 860                 
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Ile Pro Gly Leu His Ser Ser Thr Phe Lys Tyr Ala Met Leu Tyr Leu 
865                 870                 875                 880 

Asp Pro Ser Ile Gly Gly Val Ser Gly Met Ser Leu Ser Arg Phe Leu 
                885                 890                 895     

Ile Arg Ala Phe Pro Asp Pro Val Thr Glu Ser Leu Ser Phe Trp Arg 
            900                 905                 910         

Phe Ile His Val His Ala Arg Ser Glu His Leu Lys Glu Met Ser Ala 
        915                 920                 925             

Val Phe Gly Asn Pro Glu Ile Ala Lys Phe Arg Ile Thr His Ile Asp 
    930                 935                 940                 

Lys Leu Val Glu Asp Pro Thr Ser Leu Asn Ile Ala Met Gly Met Ser 
945                 950                 955                 960 

Pro Ala Asn Leu Leu Lys Thr Glu Val Lys Lys Cys Leu Ile Glu Ser 
                965                 970                 975     

Arg Gln Thr Ile Arg Asn Gln Val Ile Lys Asp Ala Thr Ile Tyr Leu 
            980                 985                 990         

Tyr His Glu Glu Asp Arg Leu Arg  Ser Phe Leu Trp Ser  Ile Asn Pro 
        995                 1000                 1005             

Leu Phe  Pro Arg Phe Leu Ser  Glu Phe Lys Ser Gly  Thr Phe Leu 
    1010                 1015                 1020             

Gly Val  Ala Asp Gly Leu Ile  Ser Leu Phe Gln Asn  Ser Arg Thr 
    1025                 1030                 1035             

Ile Arg  Asn Ser Phe Lys Lys  Lys Tyr His Arg Glu  Leu Asp Asp 
    1040                 1045                 1050             
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Leu Ile  Val Arg Ser Glu Val  Ser Ser Leu Thr His  Leu Gly Lys 
    1055                 1060                 1065             

Leu His  Leu Arg Arg Gly Ser  Cys Lys Met Trp Thr  Cys Ser Ala 
    1070                 1075                 1080             

Thr His  Ala Asp Thr Leu Arg  Tyr Lys Ser Trp Gly  Arg Thr Val 
    1085                 1090                 1095             

Ile Gly  Thr Thr Val Pro His  Pro Leu Glu Met Leu  Gly Pro Gln 
    1100                 1105                 1110             

His Arg  Lys Glu Thr Pro Cys  Ala Pro Cys Asn Thr  Ser Gly Phe 
    1115                 1120                 1125             

Asn Tyr  Val Ser Val His Cys  Pro Asp Gly Ile His  Asp Val Phe 
    1130                 1135                 1140             

Ser Ser  Arg Gly Pro Leu Pro  Ala Tyr Leu Gly Ser  Lys Thr Ser 
    1145                 1150                 1155             

Glu Ser  Thr Ser Ile Leu Gln  Pro Trp Glu Arg Glu  Ser Lys Val 
    1160                 1165                 1170             

Pro Leu  Ile Lys Arg Ala Thr  Arg Leu Arg Asp Ala  Ile Ser Trp 
    1175                 1180                 1185             

Phe Val  Glu Pro Asp Ser Lys  Leu Ala Met Thr Ile  Leu Ser Asn 
    1190                 1195                 1200             

Ile His  Ser Leu Thr Gly Glu  Glu Trp Thr Lys Arg  Gln His Gly 
    1205                 1210                 1215             

Phe Lys  Arg Thr Gly Ser Ala  Leu His Arg Phe Ser  Thr Ser Arg 
    1220                 1225                 1230             
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Met Ser  His Gly Gly Phe Ala  Ser Gln Ser Thr Ala  Ala Leu Thr 
    1235                 1240                 1245             

Arg Leu  Met Ala Thr Thr Asp  Thr Met Arg Asp Leu  Gly Asp Gln 
    1250                 1255                 1260             

Asn Phe  Asp Phe Leu Phe Gln  Ala Thr Leu Leu Tyr  Ala Gln Ile 
    1265                 1270                 1275             

Thr Thr  Thr Val Ala Arg Asp  Gly Trp Ile Thr Ser  Cys Thr Asp 
    1280                 1285                 1290             

His Tyr  His Ile Ala Cys Lys  Ser Cys Leu Arg Pro  Ile Glu Glu 
    1295                 1300                 1305             

Ile Thr  Leu Asp Ser Ser Met  Asp Tyr Thr Pro Pro  Asp Val Ser 
    1310                 1315                 1320             

His Val  Leu Lys Thr Trp Arg  Asn Gly Glu Gly Ser  Trp Gly Gln 
    1325                 1330                 1335             

Glu Ile  Lys Gln Ile Tyr Pro  Leu Glu Gly Asn Trp  Lys Asn Leu 
    1340                 1345                 1350             

Ala Pro  Ala Glu Gln Ser Tyr  Gln Val Gly Arg Cys  Ile Gly Phe 
    1355                 1360                 1365             

Leu Tyr  Gly Asp Leu Ala Tyr  Arg Lys Ser Thr His  Ala Glu Asp 
    1370                 1375                 1380             

Ser Ser  Leu Phe Pro Leu Ser  Ile Gln Gly Arg Ile  Arg Gly Arg 
    1385                 1390                 1395             

Gly Phe  Leu Lys Gly Leu Leu  Asp Gly Leu Met Arg  Ala Ser Cys 
    1400                 1405                 1410             
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Cys Gln  Val Ile His Arg Arg  Ser Leu Ala His Leu  Lys Arg Pro 
    1415                 1420                 1425             

Ala Asn  Ala Val Tyr Gly Gly  Leu Ile Tyr Leu Ile  Asp Lys Leu 
    1430                 1435                 1440             

Ser Val  Ser Pro Pro Phe Leu  Ser Leu Thr Arg Ser  Gly Pro Ile 
    1445                 1450                 1455             

Arg Asp  Glu Leu Glu Thr Ile  Pro His Lys Ile Pro  Thr Ser Tyr 
    1460                 1465                 1470             

Pro Thr  Ser Asn Arg Asp Met  Gly Val Ile Val Arg  Asn Tyr Phe 
    1475                 1480                 1485             

Lys Tyr  Gln Cys Arg Leu Ile  Glu Lys Gly Lys Tyr  Arg Ser His 
    1490                 1495                 1500             

Tyr Ser  Gln Leu Trp Leu Phe  Ser Asp Val Leu Ser  Ile Asp Phe 
    1505                 1510                 1515             

Ile Gly  Pro Phe Ser Ile Ser  Thr Thr Leu Leu Gln  Ile Leu Tyr 
    1520                 1525                 1530             

Lys Pro  Phe Leu Ser Gly Lys  Asp Lys Asn Glu Leu  Arg Glu Leu 
    1535                 1540                 1545             

Ala Asn  Leu Ser Ser Leu Leu  Arg Ser Gly Glu Gly  Trp Glu Asp 
    1550                 1555                 1560             

Ile His  Val Lys Phe Phe Thr  Lys Asp Ile Leu Leu  Cys Pro Glu 
    1565                 1570                 1575             

Glu Ile  Arg His Ala Cys Lys  Phe Gly Ile Ala Lys  Asp Asn Asn 
    1580                 1585                 1590             

Page 53



UTMB0395WO

Lys Asp  Met Ser Tyr Pro Pro  Trp Gly Arg Glu Ser  Arg Gly Thr 
    1595                 1600                 1605             

Ile Thr  Thr Ile Pro Val Tyr  Tyr Thr Thr Thr Pro  Tyr Pro Lys 
    1610                 1615                 1620             

Met Leu  Glu Met Pro Pro Arg  Ile Gln Asn Pro Leu  Leu Ser Gly 
    1625                 1630                 1635             

Ile Arg  Leu Gly Gln Leu Pro  Thr Gly Ala His Tyr  Lys Ile Arg 
    1640                 1645                 1650             

Ser Ile  Leu His Gly Met Gly  Ile His Tyr Arg Asp  Phe Leu Ser 
    1655                 1660                 1665             

Cys Gly  Asp Gly Ser Gly Gly  Met Thr Ala Ala Leu  Leu Arg Glu 
    1670                 1675                 1680             

Asn Val  His Ser Arg Gly Ile  Phe Asn Ser Leu Leu  Glu Leu Ser 
    1685                 1690                 1695             

Gly Ser  Val Met Arg Gly Ala  Ser Pro Glu Pro Pro  Ser Ala Leu 
    1700                 1705                 1710             

Glu Thr  Leu Gly Gly Asp Lys  Ser Arg Cys Val Asn  Gly Glu Thr 
    1715                 1720                 1725             

Cys Trp  Glu Tyr Pro Ser Asp  Leu Cys Asp Pro Arg  Thr Trp Asp 
    1730                 1735                 1740             

Tyr Phe  Leu Arg Leu Lys Ala  Gly Leu Gly Leu Gln  Ile Asp Leu 
    1745                 1750                 1755             

Ile Val  Met Asp Met Glu Val  Arg Asp Ser Ser Thr  Ser Leu Lys 
    1760                 1765                 1770             
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Ile Glu  Thr Asn Val Arg Asn  Tyr Val His Arg Ile  Leu Asp Glu 
    1775                 1780                 1785             

Gln Gly  Val Leu Ile Tyr Lys  Thr Tyr Gly Thr Tyr  Ile Cys Glu 
    1790                 1795                 1800             

Ser Glu  Lys Asn Ala Val Thr  Ile Leu Gly Pro Met  Phe Lys Thr 
    1805                 1810                 1815             

Val Asp  Leu Val Gln Thr Glu  Phe Ser Ser Ser Gln  Thr Ser Glu 
    1820                 1825                 1830             

Val Tyr  Met Val Cys Lys Gly  Leu Lys Lys Leu Ile  Asp Glu Pro 
    1835                 1840                 1845             

Asn Pro  Asp Trp Ser Ser Ile  Asn Glu Ser Trp Lys  Asn Leu Tyr 
    1850                 1855                 1860             

Ala Phe  Gln Ser Ser Glu Gln  Glu Phe Ala Arg Ala  Lys Lys Val 
    1865                 1870                 1875             

Ser Thr  Tyr Phe Thr Leu Thr  Gly Ile Pro Ser Gln  Phe Ile Pro 
    1880                 1885                 1890             

Asp Pro  Phe Val Asn Ile Glu  Thr Met Leu Gln Ile  Phe Gly Val 
    1895                 1900                 1905             

Pro Thr  Gly Val Ser His Ala  Ala Ala Leu Lys Ser  Ser Asp Arg 
    1910                 1915                 1920             

Pro Ala  Asp Leu Leu Thr Ile  Ser Leu Phe Tyr Met  Ala Ile Ile 
    1925                 1930                 1935             

Ser Tyr  Tyr Asn Ile Asn His  Ile Arg Val Gly Pro  Ile Pro Pro 
    1940                 1945                 1950             
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Asn Pro  Pro Ser Asp Gly Ile  Ala Gln Asn Val Gly  Ile Ala Ile 
    1955                 1960                 1965             

Thr Gly  Ile Ser Phe Trp Leu  Ser Leu Met Glu Lys  Asp Ile Pro 
    1970                 1975                 1980             

Leu Tyr  Gln Gln Cys Leu Ala  Val Ile Gln Gln Ser  Phe Pro Ile 
    1985                 1990                 1995             

Arg Trp  Glu Ala Val Ser Val  Lys Gly Gly Tyr Lys  Gln Lys Trp 
    2000                 2005                 2010             

Ser Thr  Arg Gly Asp Gly Leu  Pro Lys Asp Thr Arg  Thr Ser Asp 
    2015                 2020                 2025             

Ser Leu  Ala Pro Ile Gly Asn  Trp Ile Arg Ser Leu  Glu Leu Val 
    2030                 2035                 2040             

Arg Asn  Gln Val Arg Leu Asn  Pro Phe Asn Glu Ile  Leu Phe Asn 
    2045                 2050                 2055             

Gln Leu  Cys Arg Thr Val Asp  Asn His Leu Lys Trp  Ser Asn Leu 
    2060                 2065                 2070             

Arg Arg  Asn Thr Gly Met Ile  Glu Trp Ile Asn Arg  Arg Ile Ser 
    2075                 2080                 2085             

Lys Glu  Asp Arg Ser Ile Leu  Met Leu Lys Ser Asp  Leu His Glu 
    2090                 2095                 2100             

Glu Asn  Ser Trp Arg Asp 
    2105                 

<210>  13
<211>  30
<212>  DNA
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<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  13
gtgcgtggaa gaccggtacc tcccatttgg                                        30

<210>  14
<211>  37
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  14
taatgttatt gccggcgaat tcgaaactga ataaatc                                37

<210>  15
<211>  35
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  15
aataacatta ctcgagttcg gtacctccca tttgg                                  35

<210>  16
<211>  32
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  16
caactttaaa ttcgaaactg aataaatcta tc                                     32

<210>  17
<211>  19
<212>  DNA
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<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  17
taatacgact cactatagg                                                    19

<210>  18
<211>  26
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  18
acggagaaaa acaaaccaat tcacgc                                            26

<210>  19
<211>  36
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  19
ttgagcacct ggtacaggta tgaattgatg tgacac                                 36

<210>  20
<211>  67
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  20
gcgtgaattg gtttgttttt ctccgtccta tagtgagtcg tattagccgg cctcgagtaa       60

attaatt                                                                 67

<210>  21
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<211>  36
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  21
ttgagcacct ggtacaggta tgaattgatg tgacac                                 36

<210>  22
<211>  29
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  22
cgtattagcc ggcctcgagt aaattaatt                                         29

<210>  23
<211>  40
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  23
aatctggacg cgtctcgcta gtcaggctga ttatttgagg                             40

<210>  24
<211>  21
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  24
ttgatatttc cccaactcta c                                                 21

<210>  25
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<211>  26
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  25
cgcatgccgt ctccttatgt tgattg                                            26

<210>  26
<211>  21
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  26
agcattcatt ataagtatga c                                                 21

<210>  27
<211>  41
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  27
gcttttcaca gatgaagcta gctgaaagta tgaaaaaaac g                           41

<210>  28
<211>  43
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  28
gtttttttca tactttcagc tagcttcatc tgtgaaaagc ttg                         43

<210>  29
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<211>  45
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  29
aacagaggtc aaacgcgtgt caaaatgact tcagttttat tcatg                       45

<210>  30
<211>  45
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  30
gaataaaact gaagtcattt tgacacgcgt ttgacctctg ttaat                       45

<210>  31
<211>  65
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  31
cagctggcgg ccgctaggaa ttcaaatcaa catatatgaa aaaaatcaac agagatacaa       60

caatg                                                                   65

<210>  32
<211>  21
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  32
acatagtggc attgtgaaca g                                                 21
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<210>  33
<211>  26
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  33
cgcatgccgt ctccttatgt tgattg                                            26

<210>  34
<211>  55
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  34
agtcataccg gtctcgttaa tttttttcat atctttcttc tgcatgttat aattc            55

<210>  35
<211>  54
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  35
tcgagaacgc gtttgacctc tgttaatttt tttcatatat gttgatttga attc             54

<210>  36
<211>  49
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  36
attccaacgc gtctcgttaa cagggatcaa aatgacttct gtagtaaag                   49
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<210>  37
<211>  53
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  37
gcttttcaca gatgaagcta gcgcatgcgg ccgctgaaag tatgaaaaaa acg              53

<210>  38
<211>  55
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  38
gtttttttca tactttcagc ggccgcatgc gctagcttca tctgtgaaaa gcttg            55

<210>  39
<211>  79
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  39
ctagctgaaa gtatgaaaaa aattaacaga ggtcaaactc gaggatatcg gtaccgaagg       60

cgcgcccagc tgtgcggcc                                                    79

<210>  40
<211>  75
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  40
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ggccgcacag ctgggcgcgc cttcggtacc gatatcctcg agtttgacct ctgttaattt       60

ttttcatact ttcag                                                        75

<210>  41
<211>  54
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  41
gaattcctcg agttgacctc tgttaatttt tttcatatat gttgatttga attc             54

<210>  42
<211>  57
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  42
gatgaagcta gctgaaagta tgaaaaaaat taacagggat caaaatgact tctgtag          57

<210>  43
<211>  21
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  43
atcattcctt tatttgtcag c                                                 21

<210>  44
<211>  50
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide
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<400>  44
tatatggcta gcgaagacag agggatcaaa atgtctcgac tcaaccaaat                  50

<210>  45
<211>  44
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  45
ctagcccggc taatacgact cactatagga cggagaaaaa caaa                        44

<210>  46
<211>  45
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  46
ttggtttgtt tttctccgtc ctatagtgag tcgtattagc cggcg                       45

<210>  47
<211>  40
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  47
ccaattcacg cattagaaga ttccagagga aagtgctaac                             40

<210>  48
<211>  40
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide
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<400>  48
ccctgttagc actttcctct ggaatcttct aatgcgtgaa                             40

<210>  49
<211>  71
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  49
gaaagacaag aagtggacca gagcgattcc tacatgcctt acatgattga tatggggatc       60

tcaaccaaat c                                                            71

<210>  50
<211>  70
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  50
ggttgagatc cccatatcaa tcatgtaagg catgtaggaa tcgctctggt ccacttcttg       60

tctttctttc                                                              70

<210>  51
<211>  117
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic polypeptide

<400>  51

Met Val Ala Arg Ala Ser Val Leu Gly Gly Glu Leu Asp Arg Trp Glu 
1               5                   10                  15      

Lys Glu Glu Glu Arg Pro Gly Gly Lys Lys Lys Tyr Lys Leu Lys Glu 
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            20                  25                  30          

Glu Glu Trp Ala Ser Arg Glu Leu Glu Arg Phe Ala Val Asn Pro Gly 
        35                  40                  45              

Leu Glu Thr Ser Glu Gly Cys Arg Gln Ile Gly Gly His Gln Ala Ala 
    50                  55                  60                  

Met Gln Met Leu Lys Glu Thr Ile Asn Glu Glu Ala Ala Ile Leu Lys 
65                  70                  75                  80  

Ala Leu Gly Pro Ala Ala Thr Leu Glu Glu Met Met Thr Ala Cys Gln 
                85                  90                  95      

Gly Val Gly Gly Tyr Pro Tyr Asp Val Pro Asp Tyr Ala Pro Gly His 
            100                 105                 110         

Lys Ala Arg Val Leu 
        115         

<210>  52
<211>  9
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic polypeptide

<400>  52

Ala Met Gln Met Leu Lys Glu Thr Ile 
1               5                   

<210>  53
<211>  35
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide
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<400>  53
ttttttgcta gcttcacctg cataatagtg gcaac                                  35

<210>  54
<211>  45
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  54
aacagaggtc aaacgcgtgt caaaatgact tcagttttat tcatg                       45

<210>  55
<211>  70
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  55
gtgcgtatga aaaaaacgaa tcaacagagt tcatcatgga tgagtactct gaagaaaagt       60

ggggcgattc                                                              70

<210>  56
<211>  11
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Synthetic polypeptide

<400>  56

Met Asp Glu Tyr Ser Glu Glu Lys Trp Gly Asp 
1               5                   10      

<210>  57
<211>  137
<212>  DNA
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<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  57
gtgcaggtga gctagccgcc tagccagatt ctatgtttgg accaaatcaa cttgtgatac       60

catgctcaaa gaggcctcat tatatttgag tttttaattt ttatgaaaaa aacgaatcaa      120

cagagttcat catggat                                                     137

<210>  58
<211>  52
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  58
ctattatgcg tatgcgagac gcgtctcgta tgaaaaaaac gaatcaacag ag               52

<210>  59
<211>  52
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  59
ctgttgattc gtttttttca tacgagacgc gtctcgcata cgcataatag tg               52

<210>  60
<211>  52
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  60
aattaacgtc tcagagattg cagcgaaccc cagtgcggct gctgtttctt tc               52
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<210>  61
<211>  45
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  61
aacagaggtc aaacgcgtgt caaaatgact tcagttttat tcatg                       45

<210>  62
<211>  57
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  62
tctctgtgat cctgatcatc ggactgatga ggctgctgcc actactgtgc aggtgag          57

<210>  63
<211>  57
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  63
ctagctcacc tgcacagtag tggcagcagc ctcatcagtc cgatgatcag gatcaca          57

<210>  64
<211>  34
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  64
ctaggcgcgt ctcgcatacg cacagtagtg gcag                                   34
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<210>  65
<211>  45
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  65
aacagaggtc aaacgcgtgt caaaatgact tcagttttat tcatg                       45

<210>  66
<211>  42
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  66
tgttagcgtc tctcataaaa attaaaaact caaatataat tg                          42

<210>  67
<211>  45
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Synthetic oligonucleotide

<400>  67
aacagaggtc aaacgcgtgt caaaatgact tcagttttat tcatg                       45

<210>  68
<211>  18
<212>  PRT
<213>  Thosea asigna virus

<400>  68

Glu Gly Arg Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro 
1               5                   10                  15      

Page 71



UTMB0395WO
Gly Pro 
        

<210>  69
<211>  37
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  synthetic oligonucleotide

<400>  69
gggcccactc gagaacatga gcctggccat ccccgtg                                37

<210>  70
<211>  37
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  synthetic oligonucleotide

<400>  70
gggcccagct agcggccgct tagtgcctgc tgaagct                                37
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