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Sequence listing 

<110>  Pieris Proteolab AG 

  

<120>  Muteins of human tear lipocalin 

<130>  P30056 

<160>  70     

<170>  PatentIn version 3.3 

<210>  1 

<211>  3700 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Expression vector pTLPC10 

<400>  1 

ccatcgaatg gccagatgat taattcctaa tttttgttga cactctatca ttgatagagt     60 

tattttacca ctccctatca gtgatagaga aaagtgaaat gaatagttcg acaaaaatct    120 

agataacgag ggcaaaaaat gaaaaagaca gctatcgcga ttgcagtggc actggctggt    180 

ttcgctaccg tagcgcaggc cgacgcatcg atgaccggtg gtcagcagat gggtgcctca    240 

gacgaggaga ttcaggatgt gtcagggacg tggtatctga aggccatgac ggtggacagg    300 

gagttccctg agatgaatct ggaatcggtg acacccatga ccctcacgac cctggaaggg    360 

ggcaacctgg aagccaaggt caccatgctg ataagtggcc ggagccagga ggtgaaggcc    420 

gtcctggaga aaactgacga gccgggaaaa tacacggccg acgggggcaa gcacgtggca    480 

tacatcatca ggtcgcacgt gaaggaccac tacatctttt actctgaggg cgagctccac    540 

gggaagccgg tcccaggggt gtggctcgtg ggcagagacc ccaagaacaa cctggaagcc    600 

ttggaggact ttgagaaagc cgcaggagcc cgcggactca gcacggagag catcctcatc    660 

cccaggcaga gcgaaaccag ctctccaggg agcgcttggt ctcacccgca gttcgaaaaa    720 

taataagctt gacctgtgaa gtgaaaaatg gcgcacattg tgcgacattt tttttgtctg    780 

ccgtttaccg ctactgcgtc acggatctcc acgcgccctg tagcggcgca ttaagcgcgg    840 

cgggtgtggt ggttacgcgc agcgtgaccg ctacacttgc cagcgcccta gcgcccgctc    900 

ctttcgcttt cttcccttcc tttctcgcca cgttcgccgg ctttccccgt caagctctaa    960 

atcgggggct ccctttaggg ttccgattta gtgctttacg gcacctcgac cccaaaaaac   1020 

ttgattaggg tgatggttca cgtagtgggc catcgccctg atagacggtt tttcgccctt   1080 

tgacgttgga gtccacgttc tttaatagtg gactcttgtt ccaaactgga acaacactca   1140 
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accctatctc ggtctattct tttgatttat aagggatttt gccgatttcg gcctattggt   1200 

taaaaaatga gctgatttaa caaaaattta acgcgaattt taacaaaata ttaacgctta   1260 

caatttcagg tggcactttt cggggaaatg tgcgcggaac ccctatttgt ttatttttct   1320 

aaatacattc aaatatgtat ccgctcatga gacaataacc ctgataaatg cttcaataat   1380 

attgaaaaag gaagagtatg agtattcaac atttccgtgt cgcccttatt cccttttttg   1440 

cggcattttg ccttcctgtt tttgctcacc cagaaacgct ggtgaaagta aaagatgctg   1500 

aagatcagtt gggtgcacga gtgggttaca tcgaactgga tctcaacagc ggtaagatcc   1560 

ttgagagttt tcgccccgaa gaacgttttc caatgatgag cacttttaaa gttctgctat   1620 

gtggcgcggt attatcccgt attgacgccg ggcaagagca actcggtcgc cgcatacact   1680 

attctcagaa tgacttggtt gagtactcac cagtcacaga aaagcatctt acggatggca   1740 

tgacagtaag agaattatgc agtgctgcca taaccatgag tgataacact gcggccaact   1800 

tacttctgac aacgatcgga ggaccgaagg agctaaccgc ttttttgcac aacatggggg   1860 

atcatgtaac tcgccttgat cgttgggaac cggagctgaa tgaagccata ccaaacgacg   1920 

agcgtgacac cacgatgcct gtagcaatgg caacaacgtt gcgcaaacta ttaactggcg   1980 

aactacttac tctagcttcc cggcaacaat tgatagactg gatggaggcg gataaagttg   2040 

caggaccact tctgcgctcg gcccttccgg ctggctggtt tattgctgat aaatctggag   2100 

ccggtgagcg tggctctcgc ggtatcattg cagcactggg gccagatggt aagccctccc   2160 

gtatcgtagt tatctacacg acggggagtc aggcaactat ggatgaacga aatagacaga   2220 

tcgctgagat aggtgcctca ctgattaagc attggtagga attaatgatg tctcgtttag   2280 

ataaaagtaa agtgattaac agcgcattag agctgcttaa tgaggtcgga atcgaaggtt   2340 

taacaacccg taaactcgcc cagaagctag gtgtagagca gcctacattg tattggcatg   2400 

taaaaaataa gcgggctttg ctcgacgcct tagccattga gatgttagat aggcaccata   2460 

ctcacttttg ccctttagaa ggggaaagct ggcaagattt tttacgtaat aacgctaaaa   2520 

gttttagatg tgctttacta agtcatcgcg atggagcaaa agtacattta ggtacacggc   2580 

ctacagaaaa acagtatgaa actctcgaaa atcaattagc ctttttatgc caacaaggtt   2640 

tttcactaga gaatgcatta tatgcactca gcgcagtggg gcattttact ttaggttgcg   2700 

tattggaaga tcaagagcat caagtcgcta aagaagaaag ggaaacacct actactgata   2760 

gtatgccgcc attattacga caagctatcg aattatttga tcaccaaggt gcagagccag   2820 

ccttcttatt cggccttgaa ttgatcatat gcggattaga aaaacaactt aaatgtgaaa   2880 

gtgggtctta aaagcagcat aacctttttc cgtgatggta acttcactag tttaaaagga   2940 



��;�

tctaggtgaa gatccttttt gataatctca tgaccaaaat cccttaacgt gagttttcgt   3000 

tccactgagc gtcagacccc gtagaaaaga tcaaaggatc ttcttgagat cctttttttc   3060 

tgcgcgtaat ctgctgcttg caaacaaaaa aaccaccgct accagcggtg gtttgtttgc   3120 

cggatcaaga gctaccaact ctttttccga aggtaactgg cttcagcaga gcgcagatac   3180 

caaatactgt ccttctagtg tagccgtagt taggccacca cttcaagaac tctgtagcac   3240 

cgcctacata cctcgctctg ctaatcctgt taccagtggc tgctgccagt ggcgataagt   3300 

cgtgtcttac cgggttggac tcaagacgat agttaccgga taaggcgcag cggtcgggct   3360 

gaacgggggg ttcgtgcaca cagcccagct tggagcgaac gacctacacc gaactgagat   3420 

acctacagcg tgagctatga gaaagcgcca cgcttcccga agggagaaag gcggacaggt   3480 

atccggtaag cggcagggtc ggaacaggag agcgcacgag ggagcttcca gggggaaacg   3540 

cctggtatct ttatagtcct gtcgggtttc gccacctctg acttgagcgt cgatttttgt   3600 

gatgctcgtc aggggggcgg agcctatgga aaaacgccag caacgcggcc tttttacggt   3660 

tcctggcctt ttgctggcct tttgctcaca tgacccgaca                         3700 

<210>  2 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for IL-4R  

       alpha 

<400>  2 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ser Arg Cys Pro Arg Ala Tyr Tyr Gly Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met Gln Arg Ile Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ser Gly Gly Arg His  

65                  70                  75                  80   

Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       
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Ser Glu Gly Leu Cys Pro Gly Gln Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  3 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for IL-4R  

       alpha 

<400>  3 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ser Arg Cys Pro Arg Ala Tyr Tyr Lys Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Phe Thr Ala Gln Arg Asn Gly Arg Trp Gln Glu Leu Lys Leu Val Leu  

    50                  55                  60                   

Glu Lys Thr Asp Glu Pro Gly Lys Tyr Ala Ala Ser Gly Gly Arg His  

65                  70                  75                  80   

Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Leu Cys Pro Gly Gln Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              
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Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  4 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for IL-4R  

       alpha 

<400>  4 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ser Arg Cys Pro Arg Ala Tyr Tyr Glu Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Phe Thr Leu Gln Arg Arg Gly Arg Trp Gln Glu Gly Lys Leu Val Leu  

    50                  55                  60                   

Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ser Gly Gly Arg His  

65                  70                  75                  80   

Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Leu Cys Pro Gly Gln Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  
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<210>  5 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for IL-4R  

       alpha 

<400>  5 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ser Arg Cys Pro Arg Ala Tyr Tyr Ser Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Phe Thr Ala Gln Arg Ser Gly Arg Trp Gln Glu Tyr Lys Leu Val Leu  

    50                  55                  60                   

Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ser Gly Gly Arg His  

65                  70                  75                  80   

Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe His  

                85                  90                  95       

Ser Glu Gly Leu Cys Pro Gly Gln Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  6 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for IL-4R  

       alpha 
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<400>  6 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ser Arg Cys Pro Arg Ala His Tyr Ser Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Leu Thr Leu Gln Arg Ala Gly Arg Trp Gln Glu Gly Lys Ile Val Leu  

    50                  55                  60                   

Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ser Gly Gly Arg His  

65                  70                  75                  80   

Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Leu Cys Pro Gly Gln Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  7 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for IL-4R  

       alpha 

<400>  7 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ser Arg Cys Pro Arg Ala Tyr Tyr Asp Ser Val  

            20                  25                  30           
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Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Gly Thr Leu Gln Arg Lys Gly Arg Pro Gln Glu Met Lys Leu Val Leu  

    50                  55                  60                   

Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ser Gly Gly Arg His  

65                  70                  75                  80   

Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Leu Cys Pro Gly Gln Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  8 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for IL-4R  

       alpha 

<400>  8 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ser Arg Cys Pro Arg Ala Tyr Tyr Gly Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Leu Thr Leu Gln Arg Ser Gly Arg Trp Gln Glu Ser Lys Val Val Leu  

    50                  55                  60                   
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Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ser Gly Gly Arg His  

65                  70                  75                  80   

Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Leu Cys Pro Gly Gln Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  9 

<211>  4041 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Phasmid vector pTlc27 

<400>  9 

ccataacgct cggttgccgc cgggcgtttt ttattggcca gatgattaat tcctaatttt     60 

tgttgacact ctatcattga tagagttatt ttaccactcc ctatcagtga tagagaaaag    120 

tgaaatgaat agttcgacaa aaatctagat aacgagggca aaaaatgaaa aagacagcta    180 

tcgcgattgc agtggcactg gctggtttcg ctaccgtagc gcaggccgcc tcagacgagg    240 

agattcagga tgtgtcaggg acgtggtatc tgaaggccat gacggtggac agggagttcc    300 

ctgagatgaa tctggaatcg gtgacaccca tgaccctcac gaccctggaa gggggcaacc    360 

tggaagccaa ggtcaccatg ctgataagtg gccggagcca ggaggtgaag gccgtcctgg    420 

agaaaactga cgagccggga aaatacacgg ccgacggggg caagcacgtg gcatacatca    480 

tcaggtcgca cgtgaaggac cactacatct tttactctga gggcgagctc cacgggaagc    540 

cggtcccagg ggtgtggctc gtgggcagag accccaagaa caacctggaa gccttggagg    600 

actttgagaa agccgcagga gcccgcggac tcagcacgga gagcatcctc atccccaggc    660 

agagcgaaac cagctctcca gggagcgctt ggtctcaccc gcagttcgaa aaataggctg    720 

gcggcggctc tggtggtggt tctggcggcg gctctgaggg tggtggctct gagggtggcg    780 

gttctgaggg tggcggctct gagggaggcg gttccggtgg tggctctggt tccggtgatt    840 
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ttgattatga aaagatggca aacgctaata agggggctat gaccgaaaat gccgatgaaa    900 

acgcgctaca gtctgacgct aaaggcaaac ttgattctgt cgctactgat tacggtgctg    960 

ctatcgatgg tttcattggt gacgtttccg gccttgctaa tggtaatggt gctactggtg   1020 

attttgctgg ctctaattcc caaatggctc aagtcggtga cggtgataat tcacctttaa   1080 

tgaataattt ccgtcaatat ttaccttccc tccctcaatc ggttgaatgt cgcccttttg   1140 

tctttggcgc tggtaaacca tatgaatttt ctattgattg tgacaaaata aacttattcc   1200 

gtggtgtctt tgcgtttctt ttatatgttg ccacctttat gtatgtattt tctacgtttg   1260 

ctaacatact gcgtaataag gagtcttaat aagcttgacc tgtgaagtga aaaatggcgc   1320 

acattgtgcg acattttttt tgtctgccgt ttaccgctac tgcgtcacgg atctccacgc   1380 

gccctgtagc ggcgcattaa gcgcggcggg tgtggtggtt acgcgcagcg tgaccgctac   1440 

acttgccagc gccctagcgc ccgctccttt cgctttcttc ccttcctttc tcgccacgtt   1500 

cgccggcttt ccccgtcaag ctctaaatcg ggggctccct ttagggttcc gatttagtgc   1560 

tttacggcac ctcgacccca aaaaacttga ttagggtgat ggttcacgta gtgggccatc   1620 

gccctgatag acggtttttc gccctttgac gttggagtcc acgttcttta atagtggact   1680 

cttgttccaa actggaacaa cactcaaccc tatctcggtc tattcttttg atttataagg   1740 

gattttgccg atttcggcct attggttaaa aaatgagctg atttaacaaa aatttaacgc   1800 

gaattttaac aaaatttggc gaaaatgaga cgttgatcgg cacgtaagag gttccaactt   1860 

tcaccataat gaaataagat cactaccggg cgtatttttt gagttatcga gattttcagg   1920 

agctaaggaa gctaaaatgg agaaaaaaat cactggatat accaccgttg atatatccca   1980 

atggcatcgt aaagaacatt ttgaggcatt tcagtcagtt gctcaatgta cctataacca   2040 

gaccgttcag ctggatatta cggccttttt aaagaccgta aagaaaaata agcacaagtt   2100 

ttatccggcc tttattcaca ttcttgcccg cctgatgaat gctcatccgg aattccgtat   2160 

ggcaatgaaa gacggtgagc tggtgatatg ggatagtgtt cacccttgtt acaccgtttt   2220 

ccatgagcaa actgaaacgt tttcatcgct ctggagtgaa taccacgacg atttccggca   2280 

gtttctacac atatattcgc aagatgtggc gtgttacggt gaaaacctgg cctatttccc   2340 

taaagggttt attgagaata tgtttttcgt ctcagccaat ccctgggtga gtttcaccag   2400 

ttttgattta aacgtggcca atatggacaa cttcttcgcc cccgttttca ctatgggcaa   2460 

atattatacg caaggcgaca aggtgctgat gccgctggcg attcaggttc atcatgccgt   2520 

ttgtgatggc ttccatgtcg gcagaatgct taatgaatta caacagtact gcgatgagtg   2580 

gcagggcggg gcgtaatagg aattaatgat gtctcgttta gataaaagta aagtgattaa   2640 
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cagcgcatta gagctgctta atgaggtcgg aatcgaaggt ttaacaaccc gtaaactcgc   2700 

ccagaagcta ggtgtagagc agcctacatt gtattggcat gtaaaaaata agcgggcttt   2760 

gctcgacgcc ttagccattg agatgttaga taggcaccat actcactttt gccctttaga   2820 

aggggaaagc tggcaagatt ttttacgtaa taacgctaaa agttttagat gtgctttact   2880 

aagtcatcgc gatggagcaa aagtacattt aggtacacgg cctacagaaa aacagtatga   2940 

aactctcgaa aatcaattag cctttttatg ccaacaaggt ttttcactag agaatgcatt   3000 

atatgcactc agcgcagtgg ggcattttac tttaggttgc gtattggaag atcaagagca   3060 

tcaagtcgct aaagaagaaa gggaaacacc tactactgat agtatgccgc cattattacg   3120 

acaagctatc gaattatttg atcaccaagg tgcagagcca gccttcttat tcggccttga   3180 

attgatcata tgcggattag aaaaacaact taaatgtgaa agtgggtctt aaaagcagca   3240 

taaccttttt ccgtgatggt aacttcacta gtttaaaagg atctaggtga agatcctttt   3300 

tgataatctc atgaccaaaa tcccttaacg tgagttttcg ttccactgag cgtcagaccc   3360 

cgtagaaaag atcaaaggat cttcttgaga tccttttttt ctgcgcgtaa tctgctgctt   3420 

gcaaacaaaa aaaccaccgc taccagcggt ggtttgtttg ccggatcaag agctaccaac   3480 

tctttttccg aaggtaactg gcttcagcag agcgcagata ccaaatactg tccttctagt   3540 

gtagccgtag ttaggccacc acttcaagaa ctctgtagca ccgcctacat acctcgctct   3600 

gctaatcctg ttaccagtgg ctgctgccag tggcgataag tcgtgtctta ccgggttgga   3660 

ctcaagacga tagttaccgg ataaggcgca gcggtcgggc tgaacggggg gttcgtgcac   3720 

acagcccagc ttggagcgaa cgacctacac cgaactgaga tacctacagc gtgagctatg   3780 

agaaagcgcc acgcttcccg aagggagaaa ggcggacagg tatccggtaa gcggcagggt   3840 

cggaacagga gagcgcacga gggagcttcc agggggaaac gcctggtatc tttatagtcc   3900 

tgtcgggttt cgccacctct gacttgagcg tcgatttttg tgatgctcgt caggggggcg   3960 

gagcctatgg aaaaacgcca gcaacgcggc ctttttacgg ttcctggcct tttgctggcc   4020 

ttttgctcac atgacccgac a                                             4041 

<210>  10 

<211>  63 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer TL46 (loop 1/2 forward) 

<220> 
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<221>  misc_feature 

<222>  (19)..(20) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (22)..(23) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (25)..(26) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (28)..(29) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (31)..(32) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (34)..(35) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (37)..(38) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (40)..(41) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (43)..(44) 

<223>  n is a, c, g, or t 

<400>  10 

aaggccatga cggtggacnn snnsnnsnns nnsnnsnnsn nsnnstcggt gacacccatg     60 

acc                                                                   63 

<210>  11 

<211>  45 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer TL47 (loop 1/2 reverse) 

<220> 
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<221>  misc_feature 

<222>  (20)..(21) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (23)..(24) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (26)..(27) 

<223>  n is a, c, g, or t 

<400>  11 

cacctcctgg gaccggccsn nsnnsnncat ggtgaccttg gcttc                     45 

<210>  12 

<211>  54 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer TL48 (loop 3/4 forward) 

<220> 

<221>  misc_feature 

<222>  (25)..(26) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (34)..(35) 

<223>  n is a, c, g, or t 

<400>  12 

gacgagccgg gaaaatacac ggccnnsggg ggcnnscacg tggcatacat catc           54 

<210>  13 

<211>  56 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oliogonucleotide primer TL49 (loop 3/4 reverse) 

<220> 

<221>  misc_feature 

<222>  (24)..(25) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (30)..(31) 

<223>  n is a, c, g, or t 
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<220> 

<221>  misc_feature 

<222>  (33)..(34) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (36)..(37) 

<223>  n is a, c, g, or t 

<400>  13 

cgagccacac ccctgggacc ggsnncccsn nsnnsnngcc ctcagagtaa aagatg         56 

<210>  14 

<211>  56 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer AN-14 

<400>  14 

gtattttccc ggctcatcag ttttctccag gacggccttc acctcctggg accggc         56 

<210>  15 

<211>  24 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer TL50bio (assembly 5')

<400>  15 

tatctgaagg ccatgacggt ggac                                            24 

<210>  16 

<211>  24 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer TL51bio (assembly 3')

<400>  16 

tgcccacgag ccacacccct ggga                                            24 

<210>  17 

<211>  64 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer TL70 random primer loop 1 

<220> 
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<221>  misc_feature 

<222>  (44)..(45) 

<223>  n is a, c, g, or t 

<400>  17 

gaaggccatg acggtggact cccgctgccc gcgggcgtac tacnnstcgg tgacacccat     60 

gacc                                                                  64 

<210>  18 

<211>  78 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer TL71 random primer loop 2 

<220> 

<221>  misc_feature 

<222>  (21)..(22) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (27)..(28) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (36)..(37) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (45)..(46) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (54)..(55) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (60)..(61) 

<223>  n is a, c, g, or t 

<400>  18 

catcagtttt ctccaggacs nncttsnnct cctgsnnccg gccsnnccgc tgsnnggtsn     60 

ncttggcttc caggttgc                                                   78 

<210>  19 

<211>  25 

<212>  DNA 

<213>  Artificial 
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<220> 

<223>  Oligonucleotide primer TL72 assembly primer 

<400>  19 

tcctggagaa aactgatgag ccggg                                           25 

<210>  20 

<211>  825 

<212>  PRT 

<213>  Homo sapiens 

<400>  20 

Met Gly Trp Leu Cys Ser Gly Leu Leu Phe Pro Val Ser Cys Leu Val  

1               5                   10                  15       

Leu Leu Gln Val Ala Ser Ser Gly Asn Met Lys Val Leu Gln Glu Pro  

            20                  25                  30           

Thr Cys Val Ser Asp Tyr Met Ser Ile Ser Thr Cys Glu Trp Lys Met  

        35                  40                  45               

Asn Gly Pro Thr Asn Cys Ser Thr Glu Leu Arg Leu Leu Tyr Gln Leu  

    50                  55                  60                   

Val Phe Leu Leu Ser Glu Ala His Thr Cys Ile Pro Glu Asn Asn Gly  

65                  70                  75                  80   

Gly Ala Gly Cys Val Cys His Leu Leu Met Asp Asp Val Val Ser Ala  

                85                  90                  95       

Asp Asn Tyr Thr Leu Asp Leu Trp Ala Gly Gln Gln Leu Leu Trp Lys  

            100                 105                 110          

Gly Ser Phe Lys Pro Ser Glu His Val Lys Pro Arg Ala Pro Gly Asn  

        115                 120                 125              

Leu Thr Val His Thr Asn Val Ser Asp Thr Leu Leu Leu Thr Trp Ser  

    130                 135                 140                  

Asn Pro Tyr Pro Pro Asp Asn Tyr Leu Tyr Asn His Leu Thr Tyr Ala  

145                 150                 155                 160  

Val Asn Ile Trp Ser Glu Asn Asp Pro Ala Asp Phe Arg Ile Tyr Asn  

                165                 170                 175      

Val Thr Tyr Leu Glu Pro Ser Leu Arg Ile Ala Ala Ser Thr Leu Lys  

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

        195                 200                 205              

Asn Thr Thr Trp Ser Glu Trp Ser Pro Ser Thr Lys Trp His Asn Ser  

    210                 215                 220                  

Tyr Arg Glu Pro Phe Glu Gln His Leu Leu Leu Gly Val Ser Val Ser  

225                 230                 235                 240  

Cys Ile Val Ile Leu Ala Val Cys Leu Leu Cys Tyr Val Ser Ile Thr  

                245                 250                 255      

Lys Ile Lys Lys Glu Trp Trp Asp Gln Ile Pro Asn Pro Ala Arg Ser  

            260                 265                 270          

Arg Leu Val Ala Ile Ile Ile Gln Asp Ala Gln Gly Ser Gln Trp Glu  

        275                 280                 285              

Lys Arg Ser Arg Gly Gln Glu Pro Ala Lys Cys Pro His Trp Lys Asn  

    290                 295                 300                  

Cys Leu Thr Lys Leu Leu Pro Cys Phe Leu Glu His Asn Met Lys Arg  

305                 310                 315                 320  

Asp Glu Asp Pro His Lys Ala Ala Lys Glu Met Pro Phe Gln Gly Ser  

                325                 330                 335      

Gly Lys Ser Ala Trp Cys Pro Val Glu Ile Ser Lys Thr Val Leu Trp  

            340                 345                 350          

Pro Glu Ser Ile Ser Val Val Arg Cys Val Glu Leu Phe Glu Ala Pro  

        355                 360                 365              

Val Glu Cys Glu Glu Glu Glu Glu Val Glu Glu Glu Lys Gly Ser Phe  

    370                 375                 380                  

Cys Ala Ser Pro Glu Ser Ser Arg Asp Asp Phe Gln Glu Gly Arg Glu  

385                 390                 395                 400  

Gly Ile Val Ala Arg Leu Thr Glu Ser Leu Phe Leu Asp Leu Leu Gly  

                405                 410                 415      

Glu Glu Asn Gly Gly Phe Cys Gln Gln Asp Met Gly Glu Ser Cys Leu  

            420                 425                 430          
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Leu Pro Pro Ser Gly Ser Thr Ser Ala His Met Pro Trp Asp Glu Phe  

        435                 440                 445              

Pro Ser Ala Gly Pro Lys Glu Ala Pro Pro Trp Gly Lys Glu Gln Pro  

    450                 455                 460                  

Leu His Leu Glu Pro Ser Pro Pro Ala Ser Pro Thr Gln Ser Pro Asp  

465                 470                 475                 480  

Asn Leu Thr Cys Thr Glu Thr Pro Leu Val Ile Ala Gly Asn Pro Ala  

                485                 490                 495      

Tyr Arg Ser Phe Ser Asn Ser Leu Ser Gln Ser Pro Cys Pro Arg Glu  

            500                 505                 510          

Leu Gly Pro Asp Pro Leu Leu Ala Arg His Leu Glu Glu Val Glu Pro  

        515                 520                 525              

Glu Met Pro Cys Val Pro Gln Leu Ser Glu Pro Thr Thr Val Pro Gln  

    530                 535                 540                  

Pro Glu Pro Glu Thr Trp Glu Gln Ile Leu Arg Arg Asn Val Leu Gln  

545                 550                 555                 560  

His Gly Ala Ala Ala Ala Pro Val Ser Ala Pro Thr Ser Gly Tyr Gln  

                565                 570                 575      

Glu Phe Val His Ala Val Glu Gln Gly Gly Thr Gln Ala Ser Ala Val  

            580                 585                 590          

Val Gly Leu Gly Pro Pro Gly Glu Ala Gly Tyr Lys Ala Phe Ser Ser  

        595                 600                 605              

Leu Leu Ala Ser Ser Ala Val Ser Pro Glu Lys Cys Gly Phe Gly Ala  

    610                 615                 620                  

Ser Ser Gly Glu Glu Gly Tyr Lys Pro Phe Gln Asp Leu Ile Pro Gly  

625                 630                 635                 640  

Cys Pro Gly Asp Pro Ala Pro Val Pro Val Pro Leu Phe Thr Phe Gly  

                645                 650                 655      

Leu Asp Arg Glu Pro Pro Arg Ser Pro Gln Ser Ser His Leu Pro Ser  

            660                 665                 670          
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Ser Ser Pro Glu His Leu Gly Leu Glu Pro Gly Glu Lys Val Glu Asp  

        675                 680                 685              

Met Pro Lys Pro Pro Leu Pro Gln Glu Gln Ala Thr Asp Pro Leu Val  

    690                 695                 700                  

Asp Ser Leu Gly Ser Gly Ile Val Tyr Ser Ala Leu Thr Cys His Leu  

705                 710                 715                 720  

Cys Gly His Leu Lys Gln Cys His Gly Gln Glu Asp Gly Gly Gln Thr  

                725                 730                 735      

Pro Val Met Ala Ser Pro Cys Cys Gly Cys Cys Cys Gly Asp Arg Ser  

            740                 745                 750          

Ser Pro Pro Thr Thr Pro Leu Arg Ala Pro Asp Pro Ser Pro Gly Gly  

        755                 760                 765              

Val Pro Leu Glu Ala Ser Leu Cys Pro Ala Ser Leu Ala Pro Ser Gly  

    770                 775                 780                  

Ile Ser Glu Lys Ser Lys Ser Ser Ser Ser Phe His Pro Ala Pro Gly  

785                 790                 795                 800  

Asn Ala Gln Ser Ser Ser Gln Thr Pro Lys Ile Val Asn Phe Val Ser  

                805                 810                 815      

Val Gly Pro Thr Tyr Met Arg Val Ser  

            820                 825  

<210>  21 

<211>  1356 

<212>  PRT 

<213>  Homo sapiens 

<400>  21 

Met Gln Ser Lys Val Leu Leu Ala Val Ala Leu Trp Leu Cys Val Glu  

1               5                   10                  15       

Thr Arg Ala Ala Ser Val Gly Leu Pro Ser Val Ser Leu Asp Leu Pro  

            20                  25                  30           

Arg Leu Ser Ile Gln Lys Asp Ile Leu Thr Ile Lys Ala Asn Thr Thr  

        35                  40                  45               
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Leu Gln Ile Thr Cys Arg Gly Gln Arg Asp Leu Asp Trp Leu Trp Pro  

    50                  55                  60                   

Asn Asn Gln Ser Gly Ser Glu Gln Arg Val Glu Val Thr Glu Cys Ser  

65                  70                  75                  80   

Asp Gly Leu Phe Cys Lys Thr Leu Thr Ile Pro Lys Val Ile Gly Asn  

                85                  90                  95       

Asp Thr Gly Ala Tyr Lys Cys Phe Tyr Arg Glu Thr Asp Leu Ala Ser  

            100                 105                 110          

Val Ile Tyr Val Tyr Val Gln Asp Tyr Arg Ser Pro Phe Ile Ala Ser  

        115                 120                 125              

Val Ser Asp Gln His Gly Val Val Tyr Ile Thr Glu Asn Lys Asn Lys  

    130                 135                 140                  

Thr Val Val Ile Pro Cys Leu Gly Ser Ile Ser Asn Leu Asn Val Ser  

145                 150                 155                 160  

Leu Cys Ala Arg Tyr Pro Glu Lys Arg Phe Val Pro Asp Gly Asn Arg  

                165                 170                 175      

Ile Ser Trp Asp Ser Lys Lys Gly Phe Thr Ile Pro Ser Tyr Met Ile  

            180                 185                 190          

Ser Tyr Ala Gly Met Val Phe Cys Glu Ala Lys Ile Asn Asp Glu Ser  

        195                 200                 205              

Tyr Gln Ser Ile Met Tyr Ile Val Val Val Val Gly Tyr Arg Ile Tyr  

    210                 215                 220                  

Asp Val Val Leu Ser Pro Ser His Gly Ile Glu Leu Ser Val Gly Glu  

225                 230                 235                 240  

Lys Leu Val Leu Asn Cys Thr Ala Arg Thr Glu Leu Asn Val Gly Ile  

                245                 250                 255      

Asp Phe Asn Trp Glu Tyr Pro Ser Ser Lys His Gln His Lys Lys Leu  

            260                 265                 270          

Val Asn Arg Asp Leu Lys Thr Gln Ser Gly Ser Glu Met Lys Lys Phe  

        275                 280                 285              
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Leu Ser Thr Leu Thr Ile Asp Gly Val Thr Arg Ser Asp Gln Gly Leu  

    290                 295                 300                  

Tyr Thr Cys Ala Ala Ser Ser Gly Leu Met Thr Lys Lys Asn Ser Thr  

305                 310                 315                 320  

Phe Val Arg Val His Glu Lys Pro Phe Val Ala Phe Gly Ser Gly Met  

                325                 330                 335      

Glu Ser Leu Val Glu Ala Thr Val Gly Glu Arg Val Arg Ile Pro Ala  

            340                 345                 350          

Lys Tyr Leu Gly Tyr Pro Pro Pro Glu Ile Lys Trp Tyr Lys Asn Gly  

        355                 360                 365              

Ile Pro Leu Glu Ser Asn His Thr Ile Lys Ala Gly His Val Leu Thr  

    370                 375                 380                  

Ile Met Glu Val Ser Glu Arg Asp Thr Gly Asn Tyr Thr Val Ile Leu  

385                 390                 395                 400  

Thr Asn Pro Ile Ser Lys Glu Lys Gln Ser His Val Val Ser Leu Val  

                405                 410                 415      

Val Tyr Val Pro Pro Gln Ile Gly Glu Lys Ser Leu Ile Ser Pro Val  

            420                 425                 430          

Asp Ser Tyr Gln Tyr Gly Thr Thr Gln Thr Leu Thr Cys Thr Val Tyr  

        435                 440                 445              

Ala Ile Pro Pro Pro His His Ile His Trp Tyr Trp Gln Leu Glu Glu  

    450                 455                 460                  

Glu Cys Ala Asn Glu Pro Ser Gln Ala Val Ser Val Thr Asn Pro Tyr  

465                 470                 475                 480  

Pro Cys Glu Glu Trp Arg Ser Val Glu Asp Phe Gln Gly Gly Asn Lys  

                485                 490                 495      

Ile Glu Val Asn Lys Asn Gln Phe Ala Leu Ile Glu Gly Lys Asn Lys  

            500                 505                 510          

Thr Val Ser Thr Leu Val Ile Gln Ala Ala Asn Val Ser Ala Leu Tyr  

        515                 520                 525              
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Lys Cys Glu Ala Val Asn Lys Val Gly Arg Gly Glu Arg Val Ile Ser  

    530                 535                 540                  

Phe His Val Thr Arg Gly Pro Glu Ile Thr Leu Gln Pro Asp Met Gln  

545                 550                 555                 560  

Pro Thr Glu Gln Glu Ser Val Ser Leu Trp Cys Thr Ala Asp Arg Ser  

                565                 570                 575      

Thr Phe Glu Asn Leu Thr Trp Tyr Lys Leu Gly Pro Gln Pro Leu Pro  

            580                 585                 590          

Ile His Val Gly Glu Leu Pro Thr Pro Val Cys Lys Asn Leu Asp Thr  

        595                 600                 605              

Leu Trp Lys Leu Asn Ala Thr Met Phe Ser Asn Ser Thr Asn Asp Ile  

    610                 615                 620                  

Leu Ile Met Glu Leu Lys Asn Ala Ser Leu Gln Asp Gln Gly Asp Tyr  

625                 630                 635                 640  

Val Cys Leu Ala Gln Asp Arg Lys Thr Lys Lys Arg His Cys Val Val  

                645                 650                 655      

Arg Gln Leu Thr Val Leu Glu Arg Val Ala Pro Thr Ile Thr Gly Asn  

            660                 665                 670          

Leu Glu Asn Gln Thr Thr Ser Ile Gly Glu Ser Ile Glu Val Ser Cys  

        675                 680                 685              

Thr Ala Ser Gly Asn Pro Pro Pro Gln Ile Met Trp Phe Lys Asp Asn  

    690                 695                 700                  

Glu Thr Leu Val Glu Asp Ser Gly Ile Val Leu Lys Asp Gly Asn Arg  

705                 710                 715                 720  

Asn Leu Thr Ile Arg Arg Val Arg Lys Glu Asp Glu Gly Leu Tyr Thr  

                725                 730                 735      

Cys Gln Ala Cys Ser Val Leu Gly Cys Ala Lys Val Glu Ala Phe Phe  

            740                 745                 750          

Ile Ile Glu Gly Ala Gln Glu Lys Thr Asn Leu Glu Ile Ile Ile Leu  

        755                 760                 765              
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Val Gly Thr Ala Val Ile Ala Met Phe Phe Trp Leu Leu Leu Val Ile  

    770                 775                 780                  

Ile Leu Arg Thr Val Lys Arg Ala Asn Gly Gly Glu Leu Lys Thr Gly  

785                 790                 795                 800  

Tyr Leu Ser Ile Val Met Asp Pro Asp Glu Leu Pro Leu Asp Glu His  

                805                 810                 815      

Cys Glu Arg Leu Pro Tyr Asp Ala Ser Lys Trp Glu Phe Pro Arg Asp  

            820                 825                 830          

Arg Leu Lys Leu Gly Lys Pro Leu Gly Arg Gly Ala Phe Gly Gln Val  

        835                 840                 845              

Ile Glu Ala Asp Ala Phe Gly Ile Asp Lys Thr Ala Thr Cys Arg Thr  

    850                 855                 860                  

Val Ala Val Lys Met Leu Lys Glu Gly Ala Thr His Ser Glu His Arg  

865                 870                 875                 880  

Ala Leu Met Ser Glu Leu Lys Ile Leu Ile His Ile Gly His His Leu  

                885                 890                 895      

Asn Val Val Asn Leu Leu Gly Ala Cys Thr Lys Pro Gly Gly Pro Leu  

            900                 905                 910          

Met Val Ile Val Glu Phe Cys Lys Phe Gly Asn Leu Ser Thr Tyr Leu  

        915                 920                 925              

Arg Ser Lys Arg Asn Glu Phe Val Pro Tyr Lys Thr Lys Gly Ala Arg  

    930                 935                 940                  

Phe Arg Gln Gly Lys Asp Tyr Val Gly Ala Ile Pro Val Asp Leu Lys  

945                 950                 955                 960  

Arg Arg Leu Asp Ser Ile Thr Ser Ser Gln Ser Ser Ala Ser Ser Gly  

                965                 970                 975      

Phe Val Glu Glu Lys Ser Leu Ser Asp Val Glu Glu Glu Glu Ala Pro  

            980                 985                 990          

Glu Asp Leu Tyr Lys Asp Phe Leu  Thr Leu Glu His Leu  Ile Cys Tyr  

        995                 1000                 1005              
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Ser Phe  Gln Val Ala Lys Gly  Met Glu Phe Leu Ala  Ser Arg Lys  

    1010                 1015                 1020              

Cys Ile  His Arg Asp Leu Ala  Ala Arg Asn Ile Leu  Leu Ser Glu  

    1025                 1030                 1035              

Lys Asn  Val Val Lys Ile Cys  Asp Phe Gly Leu Ala  Arg Asp Ile  

    1040                 1045                 1050              

Tyr Lys  Asp Pro Asp Tyr Val  Arg Lys Gly Asp Ala  Arg Leu Pro  

    1055                 1060                 1065              

Leu Lys  Trp Met Ala Pro Glu  Thr Ile Phe Asp Arg  Val Tyr Thr  

    1070                 1075                 1080              

Ile Gln  Ser Asp Val Trp Ser  Phe Gly Val Leu Leu  Trp Glu Ile  

    1085                 1090                 1095              

Phe Ser  Leu Gly Ala Ser Pro  Tyr Pro Gly Val Lys  Ile Asp Glu  

    1100                 1105                 1110              

Glu Phe  Cys Arg Arg Leu Lys  Glu Gly Thr Arg Met  Arg Ala Pro  

    1115                 1120                 1125              

Asp Tyr  Thr Thr Pro Glu Met  Tyr Gln Thr Met Leu  Asp Cys Trp  

    1130                 1135                 1140              

His Gly  Glu Pro Ser Gln Arg  Pro Thr Phe Ser Glu  Leu Val Glu  

    1145                 1150                 1155              

His Leu  Gly Asn Leu Leu Gln  Ala Asn Ala Gln Gln  Asp Gly Lys  

    1160                 1165                 1170              

Asp Tyr  Ile Val Leu Pro Ile  Ser Glu Thr Leu Ser  Met Glu Glu  

    1175                 1180                 1185              

Asp Ser  Gly Leu Ser Leu Pro  Thr Ser Pro Val Ser  Cys Met Glu  

    1190                 1195                 1200              

Glu Glu  Glu Val Cys Asp Pro  Lys Phe His Tyr Asp  Asn Thr Ala  

    1205                 1210                 1215              

Gly Ile  Ser Gln Tyr Leu Gln  Asn Ser Lys Arg Lys  Ser Arg Pro  

    1220                 1225                 1230              
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Val Ser  Val Lys Thr Phe Glu  Asp Ile Pro Leu Glu  Glu Pro Glu  

    1235                 1240                 1245              

Val Lys  Val Ile Pro Asp Asp  Asn Gln Thr Asp Ser  Gly Met Val  

    1250                 1255                 1260              

Leu Ala  Ser Glu Glu Leu Lys  Thr Leu Glu Asp Arg  Thr Lys Leu  

    1265                 1270                 1275              

Ser Pro  Ser Phe Gly Gly Met  Val Pro Ser Lys Ser  Arg Glu Ser  

    1280                 1285                 1290              

Val Ala  Ser Glu Gly Ser Asn  Gln Thr Ser Gly Tyr  Gln Ser Gly  

    1295                 1300                 1305              

Tyr His  Ser Asp Asp Thr Asp  Thr Thr Val Tyr Ser  Ser Glu Glu  

    1310                 1315                 1320              

Ala Glu  Leu Leu Lys Leu Ile  Glu Ile Gly Val Gln  Thr Gly Ser  

    1325                 1330                 1335              

Thr Ala  Gln Ile Leu Gln Pro  Asp Ser Gly Thr Thr  Leu Ser Ser  

    1340                 1345                 1350              

Pro Pro  Val  

    1355      

<210>  22 

<211>  232 

<212>  PRT 

<213>  Homo sapiens 

<400>  22 

Met Asn Phe Leu Leu Ser Trp Val His Trp Ser Leu Ala Leu Leu Leu  

1               5                   10                  15       

Tyr Leu His His Ala Lys Trp Ser Gln Ala Ala Pro Met Ala Glu Gly  

            20                  25                  30           

Gly Gly Gln Asn His His Glu Val Val Lys Phe Met Asp Val Tyr Gln  

        35                  40                  45               

Arg Ser Tyr Cys His Pro Ile Glu Thr Leu Val Asp Ile Phe Gln Glu  

    50                  55                  60                   
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Tyr Pro Asp Glu Ile Glu Tyr Ile Phe Lys Pro Ser Cys Val Pro Leu  

65                  70                  75                  80   

Met Arg Cys Gly Gly Cys Cys Asn Asp Glu Gly Leu Glu Cys Val Pro  

                85                  90                  95       

Thr Glu Glu Ser Asn Ile Thr Met Gln Ile Met Arg Ile Lys Pro His  

            100                 105                 110          

Gln Gly Gln His Ile Gly Glu Met Ser Phe Leu Gln His Asn Lys Cys  

        115                 120                 125              

Glu Cys Arg Pro Lys Lys Asp Arg Ala Arg Gln Glu Lys Lys Ser Val  

    130                 135                 140                  

Arg Gly Lys Gly Lys Gly Gln Lys Arg Lys Arg Lys Lys Ser Arg Tyr  

145                 150                 155                 160  

Lys Ser Trp Ser Val Tyr Val Gly Ala Arg Cys Cys Leu Met Pro Trp  

                165                 170                 175      

Ser Leu Pro Gly Pro His Pro Cys Gly Pro Cys Ser Glu Arg Arg Lys  

            180                 185                 190          

His Leu Phe Val Gln Asp Pro Gln Thr Cys Lys Cys Ser Cys Lys Asn  

        195                 200                 205              

Thr Asp Ser Arg Cys Lys Ala Arg Gln Leu Glu Leu Asn Glu Arg Thr  

    210                 215                 220                  

Cys Arg Cys Asp Lys Pro Arg Arg  

225                 230          

<210>  23 

<211>  207 

<212>  PRT 

<213>  Homo sapiens 

<400>  23 

Met Ser Pro Leu Leu Arg Arg Leu Leu Leu Ala Ala Leu Leu Gln Leu  

1               5                   10                  15       

Ala Pro Ala Gln Ala Pro Val Ser Gln Pro Asp Ala Pro Gly His Gln  

            20                  25                  30           

Arg Lys Val Val Ser Trp Ile Asp Val Tyr Thr Arg Ala Thr Cys Gln  
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        35                  40                  45               

Pro Arg Glu Val Val Val Pro Leu Thr Val Glu Leu Met Gly Thr Val  

    50                  55                  60                   

Ala Lys Gln Leu Val Pro Ser Cys Val Thr Val Gln Arg Cys Gly Gly  

65                  70                  75                  80   

Cys Cys Pro Asp Asp Gly Leu Glu Cys Val Pro Thr Gly Gln His Gln  

                85                  90                  95       

Val Arg Met Gln Ile Leu Met Ile Arg Tyr Pro Ser Ser Gln Leu Gly  

            100                 105                 110          

Glu Met Ser Leu Glu Glu His Ser Gln Cys Glu Cys Arg Pro Lys Lys  

        115                 120                 125              

Lys Asp Ser Ala Val Lys Pro Asp Arg Ala Ala Thr Pro His His Arg  

    130                 135                 140                  

Pro Gln Pro Arg Ser Val Pro Gly Trp Asp Ser Ala Pro Gly Ala Pro  

145                 150                 155                 160  

Ser Pro Ala Asp Ile Thr His Pro Thr Pro Ala Pro Gly Pro Ser Ala  

                165                 170                 175      

His Ala Ala Pro Ser Thr Thr Ser Ala Leu Thr Pro Gly Pro Ala Ala  

            180                 185                 190          

Ala Ala Ala Asp Ala Ala Ala Ser Ser Val Ala Lys Gly Gly Ala  

        195                 200                 205          

<210>  24 

<211>  419 

<212>  PRT 

<213>  Homo sapiens 

<400>  24 

Met His Leu Leu Gly Phe Phe Ser Val Ala Cys Ser Leu Leu Ala Ala  

1               5                   10                  15       

Ala Leu Leu Pro Gly Pro Arg Glu Ala Pro Ala Ala Ala Ala Ala Phe  

            20                  25                  30           

Glu Ser Gly Leu Asp Leu Ser Asp Ala Glu Pro Asp Ala Gly Glu Ala  

        35                  40                  45               
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Thr Ala Tyr Ala Ser Lys Asp Leu Glu Glu Gln Leu Arg Ser Val Ser  

    50                  55                  60                   

Ser Val Asp Glu Leu Met Thr Val Leu Tyr Pro Glu Tyr Trp Lys Met  

65                  70                  75                  80   

Tyr Lys Cys Gln Leu Arg Lys Gly Gly Trp Gln His Asn Arg Glu Gln  

                85                  90                  95       

Ala Asn Leu Asn Ser Arg Thr Glu Glu Thr Ile Lys Phe Ala Ala Ala  

            100                 105                 110          

His Tyr Asn Thr Glu Ile Leu Lys Ser Ile Asp Asn Glu Trp Arg Lys  

        115                 120                 125              

Thr Gln Cys Met Pro Arg Glu Val Cys Ile Asp Val Gly Lys Glu Phe  

    130                 135                 140                  

Gly Val Ala Thr Asn Thr Phe Phe Lys Pro Pro Cys Val Ser Val Tyr  

145                 150                 155                 160  

Arg Cys Gly Gly Cys Cys Asn Ser Glu Gly Leu Gln Cys Met Asn Thr  

                165                 170                 175      

Ser Thr Ser Tyr Leu Ser Lys Thr Leu Phe Glu Ile Thr Val Pro Leu  

            180                 185                 190          

Ser Gln Gly Pro Lys Pro Val Thr Ile Ser Phe Ala Asn His Thr Ser  

        195                 200                 205              

Cys Arg Cys Met Ser Lys Leu Asp Val Tyr Arg Gln Val His Ser Ile  

    210                 215                 220                  

Ile Arg Arg Ser Leu Pro Ala Thr Leu Pro Gln Cys Gln Ala Ala Asn  

225                 230                 235                 240  

Lys Thr Cys Pro Thr Asn Tyr Met Trp Asn Asn His Ile Cys Arg Cys  

                245                 250                 255      

Leu Ala Gln Glu Asp Phe Met Phe Ser Ser Asp Ala Gly Asp Asp Ser  

            260                 265                 270          

Thr Asp Gly Phe His Asp Ile Cys Gly Pro Asn Lys Glu Leu Asp Glu  

        275                 280                 285              
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Glu Thr Cys Gln Cys Val Cys Arg Ala Gly Leu Arg Pro Ala Ser Cys  

    290                 295                 300                  

Gly Pro His Lys Glu Leu Asp Arg Asn Ser Cys Gln Cys Val Cys Lys  

305                 310                 315                 320  

Asn Lys Leu Phe Pro Ser Gln Cys Gly Ala Asn Arg Glu Phe Asp Glu  

                325                 330                 335      

Asn Thr Cys Gln Cys Val Cys Lys Arg Thr Cys Pro Arg Asn Gln Pro  

            340                 345                 350          

Leu Asn Pro Gly Lys Cys Ala Cys Glu Cys Thr Glu Ser Pro Gln Lys  

        355                 360                 365              

Cys Leu Leu Lys Gly Lys Lys Phe His His Gln Thr Cys Ser Cys Tyr  

    370                 375                 380                  

Arg Arg Pro Cys Thr Asn Arg Gln Lys Ala Cys Glu Pro Gly Phe Ser  

385                 390                 395                 400  

Tyr Ser Glu Glu Val Cys Arg Cys Val Pro Ser Tyr Trp Lys Arg Pro  

                405                 410                 415      

Gln Met Ser  

             

<210>  25 

<211>  354 

<212>  PRT 

<213>  Homo sapiens 

<400>  25 

Met Tyr Arg Glu Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val  

1               5                   10                  15       

Gln Leu Val Gln Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser  

            20                  25                  30           

Ser Gln Ser Thr Leu Glu Arg Ser Glu Gln Gln Ile Arg Ala Ala Ser  

        35                  40                  45               

Ser Leu Glu Glu Leu Leu Arg Ile Thr His Ser Glu Asp Trp Lys Leu  

    50                  55                  60                   
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Trp Arg Cys Arg Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg  

65                  70                  75                  80   

Ser Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Ile  

                85                  90                  95       

Glu Thr Leu Lys Val Ile Asp Glu Glu Trp Gln Arg Thr Gln Cys Ser  

            100                 105                 110          

Pro Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr  

        115                 120                 125              

Asn Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly  

    130                 135                 140                  

Cys Cys Asn Glu Glu Ser Leu Ile Cys Met Asn Thr Ser Thr Ser Tyr  

145                 150                 155                 160  

Ile Ser Lys Gln Leu Phe Glu Ile Ser Val Pro Leu Thr Ser Val Pro  

                165                 170                 175      

Glu Leu Val Pro Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu  

            180                 185                 190          

Pro Thr Ala Pro Arg His Pro Tyr Ser Ile Ile Arg Arg Ser Ile Gln  

        195                 200                 205              

Ile Pro Glu Glu Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro Ile  

    210                 215                 220                  

Asp Met Leu Trp Asp Ser Asn Lys Cys Lys Cys Val Leu Gln Glu Glu  

225                 230                 235                 240  

Asn Pro Leu Ala Gly Thr Glu Asp His Ser His Leu Gln Glu Pro Ala  

                245                 250                 255      

Leu Cys Gly Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val  

            260                 265                 270          

Cys Lys Thr Pro Cys Pro Lys Asp Leu Ile Gln His Pro Lys Asn Cys  

        275                 280                 285              

Ser Cys Phe Glu Cys Lys Glu Ser Leu Glu Thr Cys Cys Gln Lys His  

    290                 295                 300                  
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Lys Leu Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe  

305                 310                 315                 320  

His Thr Arg Pro Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys  

                325                 330                 335      

Arg Phe Pro Lys Glu Lys Arg Ala Ala Gln Gly Pro His Ser Arg Lys  

            340                 345                 350          

Asn Pro  

         

<210>  26 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for VEGF 

<400>  26 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ser Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met His Ile Lys Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Asn Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  
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    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  27 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for VEGF 

<400>  27 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Pro Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Thr Pro Thr Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met His Ile Glu Gly Arg Ser Gln Glu Val Lys Val Val Leu  

    50                  55                  60                   

Gly Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  28 

<211>  154 

<212>  PRT 
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<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for VEGF 

<400>  28 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ser Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Thr Pro Thr Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Val Lys  

        35                  40                  45               

Val Thr Met His Ile Lys Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Gly Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala His Ile Thr Arg Ser His Val Lys Asp His Tyr Val Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Asn Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  29 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for VEGF 

<400>  29 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       
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Ala Met Thr Val Asp Pro Gly Ala Leu Arg Cys Leu Ala Gly Ser Ala  

            20                  25                  30           

Thr Pro Met Ala Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Arg  

        35                  40                  45               

Val Thr Val Arg Ile Lys Gly Arg Ser Gln Glu Val Lys Ala Ile Leu  

    50                  55                  60                   

Glu Lys Thr Asp Glu Pro Gly Arg Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Tyr Ile Thr Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  30 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for VEGF 

<400>  30 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Pro Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Ala Pro Met Ala Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met His Ile Lys Gly Arg Ser Gln Glu Val Lys Ala Ile Leu  
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    50                  55                  60                   

Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Arg Ile Ile Gly Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  31 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for VEGF 

<400>  31 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Pro Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Val Val His Ile Lys Gly Arg Ser Gln Glu Val Arg Ala Val Leu  

    50                  55                  60                   

Gly Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Tyr Ile Thr Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       
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Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  32 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for VEGF 

<400>  32 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Pro Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

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

    50                  55                  60                   

Gly Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Tyr Ile Val Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Glu Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  
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    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  33 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for VEGF 

<400>  33 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ser Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Ile Pro Thr Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met His Ile Lys Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala His Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  34 

<211>  154 

<212>  PRT 
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<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for VEGFR2 

<400>  34 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ser Ile Phe Pro Ser Gly Arg Ile Tyr Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met Lys Phe Arg Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ser Gly Gly Glu His  

65                  70                  75                  80   

Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Leu Ala Val Gly Thr Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  35 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for VEGFR2 

<400>  35 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       
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Ala Met Thr Val Asp Ser Ile Phe Pro Ser Gly Arg Ile Tyr Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met Glu Phe Arg Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ser Gly Gly Glu His  

65                  70                  75                  80   

Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Leu Ala Val Arg Thr Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  36 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for VEGFR2 

<400>  36 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ser Ile Phe Pro Ser Gly Arg Ile Tyr Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met Ala Phe Arg Gly Arg Ser Gln Glu Met Lys Ala Val Leu  
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    50                  55                  60                   

Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ser Gly Gly Glu His  

65                  70                  75                  80   

Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Leu Ala Val Gly Thr Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  37 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for VEGFR2 

<400>  37 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ser Ile Phe Pro Ser Gly Arg Ile Tyr Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met Glu Phe Arg Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Glu Lys Thr Gly Glu Pro Gly Lys Tyr Thr Ala Pro Gly Gly Glu His  

65                  70                  75                  80   

Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       
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Ser Glu Gly Leu Ala Val Gly Thr Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  38 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for VEGFR2 

<400>  38 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ser Ile Phe Pro Ser Gly Arg Ile Tyr Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met Glu Phe Arg Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Glu Lys Thr Asp Glu Pro Gly Arg Tyr Thr Ala Ser Gly Gly Glu His  

65                  70                  75                  80   

Val Ala Tyr Ile Thr Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Leu Ala Val Lys Thr Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  
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    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  39 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Mutein of human tear lipocalin with binding affinity for VEGFR2 

<400>  39 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ser Ile Phe Pro Ser Gly Arg Ile Tyr Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met Glu Phe Arg Gly Arg Ser Gln Lys Val Lys Ala Val Leu  

    50                  55                  60                   

Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Ser Gly Gly Glu His  

65                  70                  75                  80   

Val Ala Tyr Ile Ile Lys Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Leu Ala Val Glu Thr Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                  

<210>  40 

<211>  40 

<212>  DNA 
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<213>  Artificial 

<220> 

<223>  Oligonucleotide primer TL 107 

<220> 

<221>  misc_feature 

<222>  (20)..(21) 

<223>  n is a, c, g, or t 

<400>  40 

gaaggccatg acggtggacn nsggcgcgct gaggtgcctc                           40 

<210>  41 

<211>  52 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer TL 109 

<220> 

<221>  misc_feature 

<222>  (26)..(27) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (32)..(33) 

<223>  n is a, c, g, or t 

<400>  41 

ggccatcggg ggcatccacg tggcannsat cnnsaggtcg cacgtgaagg ac             52 

<210>  42 

<211>  40 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer TL 110 

<220> 

<221>  misc_feature 

<222>  (23)..(24) 

<223>  n is a, c, g, or t 

<400>  42 

cacccctggg accgggaccc csnncaagca gccctcagag                           40 

<210>  43 

<211>  59 

<212>  DNA 

<213>  Artificial 
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<220> 

<223>  Oligonucleotide primer TL 111 

<220> 

<221>  misc_feature 

<222>  (19)..(20) 

<223>  n is a, c, g, or t 

<220> 

<221>  misc_feature 

<222>  (40)..(41) 

<223>  n is a, c, g, or t 

<400>  43 

cccccgatgg ccgtgtasnn ccccggctca tcagttttsn ncaggacggc cctcacctc      59 

<210>  44 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  S236.1-A22 

<400>  44 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Val Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Ile Pro Thr Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met His Ile Lys Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Ser Lys Thr Asp Glu Pro Gly Ile Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Lys Ile Gly Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              
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Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                                  

          

<210>  45 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  S236.1-J20 

<400>  45 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Val Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Ile Pro Thr Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

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

    50                  55                  60                   

Thr Lys Thr Asp Glu Pro Gly Ala Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Gln Ile His Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala 

145                 150                  
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<210>  46 

<211>  162 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  S236.1-M11 

<400>  46 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Leu Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Ile Pro Thr Ser Leu Thr Thr Leu Glu Gly Gly Asp Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met His Ile Lys Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Ser Lys Thr Asp Glu Pro Gly Met Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Arg Ile Met Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala Trp Ser His Pro Gln Phe  

145                 150                 155                 160  

Glu Lys  

         

<210>  47 

<211>  162 
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<212>  PRT 

<213>  Artificial 

<220> 

<223>  S236.1-L03 

<400>  47 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ile Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Val Val His Ile Lys Gly Arg Ser Gln Glu Val Arg Ala Val Leu  

    50                  55                  60                   

Ser Lys Thr Asp Glu Pro Gly Pro Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Lys Ile Lys Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala Trp Ser His Pro Gln Phe  

145                 150                 155                 160  

Glu Lys  

         

<210>  48 

<211>  745 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  pTLPC51 118-862 XbaI/HindIII nt 
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<400>  48 

tctagataac gagggcaaaa aatgaaaaag acagctatcg cgattgcagt ggcactggct     60 

ggtttcgcta ccgtagcgca ggccgcctca gacgaggaga ttcaggatgt gtcagggacg    120 

tggtatctga aggccatgac ggtggacagg gagttccctg agatgaatct ggaatcggtg    180 

acacccatga ccctcacgac cctggaaggg ggcaacctgg aagccaaggt caccatgctg    240 

ataagtggcc ggagccagga ggtgaaggcc gtcctggaga aaactgacga gccgggaaaa    300 

tacacggccg acgggggcaa gcacgtggca tacatcatca ggtcgcacgt gaaggaccac    360 

tacatctttt actctgaggg cgagctccac gggaagccgg tcccaggggt gtggctcgtg    420 

ggcagagacc ccaagaacaa cctggaagcc ttggaggact ttgagaaagc cgcaggagcc    480 

cgcggactca gcacggagag catcctcatc cccaggcaga gcgaaaccag ctctccaggg    540 

agcgctggtg ccgtcgacgc taactctctg gctgaagcta aagttctggc taaccgtgaa    600 

ctggacaaat acggtgtttc cgactactac aaaaacctca tcaacaacgc taaaaccgtt    660 

gaaggtgtta aagctctgat cgacgaaatt ctcgcagcac tgccgagcgc ttggtctcac    720 

ccgcagttcg aaaaataata agctt                                          745 

<210>  49 

<211>  238 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Fusion protein OmpA signal sequence - human tear lipocalin -  

       albumin-binding domain (abd) - Strep-Tag II 

<400>  49 

Met Lys Lys Thr Ala Ile Ala Ile Ala Val Ala Leu Ala Gly Phe Ala  

1               5                   10                  15       

Thr Val Ala Gln Ala Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly  

            20                  25                  30           

Thr Trp Tyr Leu Lys Ala Met Thr Val Asp Arg Glu Phe Pro Glu Met  

        35                  40                  45               

Asn Leu Glu Ser Val Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly  

    50                  55                  60                   

Asn Leu Glu Ala Lys Val Thr Met Leu Ile Ser Gly Arg Ser Gln Glu  

65                  70                  75                  80   

Val Lys Ala Val Leu Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala  
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                85                  90                  95       

Asp Gly Gly Lys His Val Ala Tyr Ile Ile Arg Ser His Val Lys Asp  

            100                 105                 110          

His Tyr Ile Phe Tyr Ser Glu Gly Glu Leu His Gly Lys Pro Val Pro  

        115                 120                 125              

Gly Val Trp Leu Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu  

    130                 135                 140                  

Glu Asp Phe Glu Lys Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser  

145                 150                 155                 160  

Ile Leu Ile Pro Arg Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala Gly  

                165                 170                 175      

Ala Val Asp Ala Asn Ser Leu Ala Glu Ala Lys Val Leu Ala Asn Arg  

            180                 185                 190          

Glu Leu Asp Lys Tyr Gly Val Ser Asp Tyr Tyr Lys Asn Leu Ile Asn  

        195                 200                 205              

Asn Ala Lys Thr Val Glu Gly Val Lys Ala Leu Ile Asp Glu Ile Leu  

    210                 215                 220                  

Ala Ala Leu Pro Ser Ala Trp Ser His Pro Gln Phe Glu Lys  

225                 230                 235              

<210>  50 

<211>  745 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  pTLPC51_S236.1-A22 118-862 XbaI/HindIII (nt sequence encoding a  

       fusion protein of ompA, human tear lipocalin mutein S236.1-A22,  

       abd and Strep-Tag II) 

<400>  50 

tctagataac gagggcaaaa aatgaaaaag acagctatcg cgattgcagt ggcactggct     60 

ggtttcgcta ccgtagcgca ggccgcctca gacgaggaga ttcaggatgt gtcagggacg    120 

tggtatctga aggccatgac ggtggacgtg ggcgcgctga ggtgcctcgc ggggtcggtg    180 

atacccacga ccctcacgac cctggaaggg ggcaacctgg aagccaaggt caccatgcat    240 

atcaagggcc ggtcccagga ggtgaaggcc gtcctgagca aaactgatga gccggggatc    300 
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tacacggcca tcgggggcat ccacgtggca aagatcggga ggtcgcacgt gaaggaccac    360 

tacatctttt actctgaggg ctgcttgagc ggggtcccgg tcccaggggt gtggctcgtg    420 

ggcagagacc ccaagaacaa cctggaagcc ttggaggact ttgagaaagc cgcaggagcc    480 

cgcggactca gcacggagag catcctcatc cccaggcaga gcgaaaccag ctctccaggg    540 

agcgctggtg ccgtcgacgc taactctctg gctgaagcta aagttctggc taaccgtgaa    600 

ctggacaaat acggtgtttc cgactactac aaaaacctca tcaacaacgc taaaaccgtt    660 

gaaggtgtta aagctctgat cgacgaaatt ctcgcagcac tgccgagcgc ttggtctcac    720 

ccgcagttcg aaaaataata agctt                                          745 

<210>  51 

<211>  238 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  Fusion protein of ompA, human tear lipocalin mutein S236.1-A22,  

       albumin-binding domain (abd) and Strep-Tag II 

<400>  51 

Met Lys Lys Thr Ala Ile Ala Ile Ala Val Ala Leu Ala Gly Phe Ala  

1               5                   10                  15       

Thr Val Ala Gln Ala Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly  

            20                  25                  30           

Thr Trp Tyr Leu Lys Ala Met Thr Val Asp Val Gly Ala Leu Arg Cys  

        35                  40                  45               

Leu Ala Gly Ser Val Ile Pro Thr Thr Leu Thr Thr Leu Glu Gly Gly  

    50                  55                  60                   

Asn Leu Glu Ala Lys Val Thr Met His Ile Lys Gly Arg Ser Gln Glu  

65                  70                  75                  80   

Val Lys Ala Val Leu Ser Lys Thr Asp Glu Pro Gly Ile Tyr Thr Ala  

                85                  90                  95       

Ile Gly Gly Ile His Val Ala Lys Ile Gly Arg Ser His Val Lys Asp  

            100                 105                 110          

His Tyr Ile Phe Tyr Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro  

        115                 120                 125              
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Gly Val Trp Leu Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu  

    130                 135                 140                  

Glu Asp Phe Glu Lys Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser  

145                 150                 155                 160  

Ile Leu Ile Pro Arg Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala Gly  

                165                 170                 175      

Ala Val Asp Ala Asn Ser Leu Ala Glu Ala Lys Val Leu Ala Asn Arg  

            180                 185                 190          

Glu Leu Asp Lys Tyr Gly Val Ser Asp Tyr Tyr Lys Asn Leu Ile Asn  

        195                 200                 205              

Asn Ala Lys Thr Val Glu Gly Val Lys Ala Leu Ile Asp Glu Ile Leu  

    210                 215                 220                  

Ala Ala Leu Pro Ser Ala Trp Ser His Pro Gln Phe Glu Lys  

225                 230                 235              

<210>  52 

<211>  162 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  S236.1-A22-strep 

<400>  52 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Val Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Ile Pro Thr Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met His Ile Lys Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Ser Lys Thr Asp Glu Pro Gly Ile Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Lys Ile Gly Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       
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Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala Trp Ser His Pro Gln Phe  

145                 150                 155                 160  

Glu Lys  

         

<210>  53 

<211>  162 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  S236.1-J20-strep 

<400>  53 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Val Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Ile Pro Thr Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

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

    50                  55                  60                   

Thr Lys Thr Asp Glu Pro Gly Ala Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Gln Ile His Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  
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        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala Trp Ser His Pro Gln Phe  

145                 150                 155                 160  

Glu Lys  

      

<210>  54 

<211>  162 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  S236.1-M11-strep 

<400>  54 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Leu Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Ile Pro Thr Ser Leu Thr Thr Leu Glu Gly Gly Asp Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met His Ile Lys Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Ser Lys Thr Asp Glu Pro Gly Met Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Arg Ile Met Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  



����

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala Trp Ser His Pro Gln Phe  

145                 150                 155                 160  

Glu Lys  

         

<210>  55 

<211>  162 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  S236.1-L03 

<400>  55 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Ile Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Val Val His Ile Lys Gly Arg Ser Gln Glu Val Arg Ala Val Leu  

    50                  55                  60                   

Ser Lys Thr Asp Glu Pro Gly Pro Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Lys Ile Lys Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala Trp Ser His Pro Gln Phe  

145                 150                 155                 160  

Glu Lys  

<210>  56 



����

<211>  41 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer A22_D95C forward 

<400>  56 

GAGGTCGCAC GTGAAGTGCC ACTACATCTT TTACTCTGAG G     41 

<210>  57 

<211>  41 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer A22_D95C reverse 

<400>  57 

CCTCAGAGTA AAAGATGTAG TGGCACTTCA CGTGCGACCT C     41 

<210>  58 

<211>  40 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer A22_T40C forward 

<400>  58 

GGGTCGGTGA TACCCACGTG CCTCACGACC CTGGAAGGG                             40 

<210>  59 

<211>  40 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer A22_T40C reverse 

<400>  59 

CCCTTCCAGG GTCGTGAGGC ACGTGGGTAT CACCGACCC                             40 

<210>  60 

<211>  40 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer A22_E73C forward 

<400>  60 



����

CCGTCCTGAG CAAAACTGAT TGCCCGGGGA TCTACACGG                            40 

<210>  61 

<211>  40 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer A22_E73C reverse 

<400>  61 

CCGTGTAGAT CCCCGGGCAA TCAGTTTTGC TCAGGACGG                            40 

<210>  62 

<211>  31 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer A22_E131C forward 

<400>  62 

GCCTTGGAGG ACTTTTGTAA AGCCGCAGGA G                            31 

<210>  63 

<211>  31 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer A22_E131C reverse 

<400>  63 

CTCCTGCGGC TTTACAAAAGT CCTCCAAGG C                            31 

<210>  64 

<211>  34 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer A22_R90C forward 

<400>  64 

CGTGGCAAAG ATCGGGTGCTC GCACGTGAAG GACC                             34 

<210>  65 

<211>  34 

<212>  DNA 

<213>  Artificial 

<220> 

<223>  Oligonucleotide primer A22_R90C reverse 

<400>  34 

GGTCCTTCAC GTGCGAGCACC CGATCTTTGC CACG                             34 



��%�

<210>  66 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  S236.1-A22 Thr 40-Cys 

<400>  66 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Val Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Ile Pro Thr Cys Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met His Ile Lys Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Ser Lys Thr Asp Glu Pro Gly Ile Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Lys Ile Gly Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                                  

<210>  67 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  S236.1-A22 Glu73-Cys 
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<400>  67 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Val Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Ile Pro Thr Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met His Ile Lys Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Ser Lys Thr Asp Cys Pro Gly Ile Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Lys Ile Gly Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                                  

       

<210>  68 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  S236.1-A22 Asp95-Cys 

<400>  68 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Val Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           
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Ile Pro Thr Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met His Ile Lys Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Ser Lys Thr Asp Glu Pro Gly Ile Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Lys Ile Gly Arg Ser His Val Lys Cys His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                                  

<210>  69 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  S236.1-A22 Arg90-Cys 

<400>  69 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Val Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Ile Pro Thr Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met His Ile Lys Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Ser Lys Thr Asp Glu Pro Gly Ile Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   
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Val Ala Lys Ile Gly Cys Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys  

        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                                  

<210>  70 

<211>  154 

<212>  PRT 

<213>  Artificial 

<220> 

<223>  S236.1-A22 Glu131-Cys 

<400>  70 

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys  

1               5                   10                  15       

Ala Met Thr Val Asp Val Gly Ala Leu Arg Cys Leu Ala Gly Ser Val  

            20                  25                  30           

Ile Pro Thr Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys  

        35                  40                  45               

Val Thr Met His Ile Lys Gly Arg Ser Gln Glu Val Lys Ala Val Leu  

    50                  55                  60                   

Ser Lys Thr Asp Glu Pro Gly Ile Tyr Thr Ala Ile Gly Gly Ile His  

65                  70                  75                  80   

Val Ala Lys Ile Gly Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr  

                85                  90                  95       

Ser Glu Gly Cys Leu Ser Gly Val Pro Val Pro Gly Val Trp Leu Val  

            100                 105                 110          

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Cys Lys  
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        115                 120                 125              

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg  

    130                 135                 140                  

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala  

145                 150                                  
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