
                               SEQUENCE LISTING 

 

<110> PRESIDENT AND FELLOWS OF HARVARD COLLEGE 

 

<120> IN VITRO AND CELL BASED ASSAYS FOR MEASURING THE ACTIVITY OF 

      BOTULINUM NEUROTOXINS 

 

<130> P000706SG1 

 

<140> 11201903523Y 

<141> 2017-10-19 

 

<150> 62/410,558 

<151> 2016-10-20 

 

<160> 32 

 

<170> PatentIn version 3.5 

 

<210> 1 

<211> 170 

<212> PRT 

<213> Artificial Sequence 

 

<220> 

<221> source 

<223> /note="Description of Artificial Sequence: Synthetic 

      polypeptide" 

 

<400> 1 

Met Val Phe Thr Leu Glu Asp Phe Val Gly Asp Trp Glu Gln Thr Ala 

1               5                   10                  15 

 

 

Ala Tyr Asn Leu Asp Gln Val Leu Glu Gln Gly Gly Val Ser Ser Leu 

            20                  25                  30 

 

 

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

        35                  40                  45 

 

 

Ser Gly Glu Asn Ala Leu Lys Ile Asp Ile His Val Ile Ile Pro Tyr 

    50                  55                  60 

 

 

Glu Gly Leu Ser Ala Asp Gln Met Ala Gln Ile Glu Glu Val Phe Lys 

65                  70                  75                  80 

 

 

Val Val Tyr Pro Val Asp Asp His His Phe Lys Val Ile Leu Pro Tyr 

                85                  90                  95 

 

 

Gly Thr Leu Val Ile Asp Gly Val Thr Pro Asn Met Leu Asn Tyr Phe 

            100                 105                 110 

 

 



Gly Arg Pro Tyr Glu Gly Ile Ala Val Phe Asp Gly Lys Lys Ile Thr 

        115                 120                 125 

 

 

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

    130                 135                 140 

 

 

Ile Thr Pro Asp Gly Ser Met Leu Phe Arg Val Thr Ile Asn Ser Val 

145                 150                 155                 160 

 

 

Thr Gly Tyr Arg Leu Phe Glu Glu Ile Leu 

                165                 170 

 

 

<210> 2 

<211> 159 

<212> PRT 

<213> Artificial Sequence 

 

<220> 

<221> source 

<223> /note="Description of Artificial Sequence: Synthetic 

      polypeptide" 

 

<400> 2 

Met Val Phe Thr Leu Glu Asp Phe Val Gly Asp Trp Glu Gln Thr Ala 

1               5                   10                  15 

 

 

Ala Tyr Asn Leu Asp Gln Val Leu Glu Gln Gly Gly Val Ser Ser Leu 

            20                  25                  30 

 

 

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

        35                  40                  45 

 

 

Ser Gly Glu Asn Ala Leu Lys Ile Asp Ile His Val Ile Ile Pro Tyr 

    50                  55                  60 

 

 

Glu Gly Leu Ser Ala Asp Gln Met Ala Gln Ile Glu Glu Val Phe Lys 

65                  70                  75                  80 

 

 

Val Val Tyr Pro Val Asp Asp His His Phe Lys Val Ile Leu Pro Tyr 

                85                  90                  95 

 

 

Gly Thr Leu Val Ile Asp Gly Val Thr Pro Asn Met Leu Asn Tyr Phe 

            100                 105                 110 

 

 

Gly Arg Pro Tyr Glu Gly Ile Ala Val Phe Asp Gly Lys Lys Ile Thr 

        115                 120                 125 

 



 

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

    130                 135                 140 

 

 

Ile Thr Pro Asp Gly Ser Met Leu Phe Arg Val Thr Ile Asn Ser 

145                 150                 155 

 

 

<210> 3 

<211> 11 

<212> PRT 

<213> Artificial Sequence 

 

<220> 

<221> source 

<223> /note="Description of Artificial Sequence: Synthetic 

      peptide" 

 

<400> 3 

Val Thr Gly Tyr Arg Leu Phe Glu Glu Ile Leu 

1               5                   10 

 

 

<210> 4 

<211> 15 

<212> PRT 

<213> Artificial Sequence 

 

<220> 

<221> source 

<223> /note="Description of Artificial Sequence: Synthetic 

      peptide" 

 

<400> 4 

Gly Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ser Gly 

1               5                   10                  15 

 

 

<210> 5 

<211> 14 

<212> PRT 

<213> Artificial Sequence 

 

<220> 

<221> source 

<223> /note="Description of Artificial Sequence: Synthetic 

      peptide" 

 

<400> 5 

Gly Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Ser Gly 

1               5                   10 

 

 

<210> 6 

<211> 5 

<212> PRT 

<213> Artificial Sequence 



 

<220> 

<221> source 

<223> /note="Description of Artificial Sequence: Synthetic 

      peptide" 

 

<400> 6 

Gly Gly Gly Gly Ser 

1               5 

 

 

<210> 7 

<211> 15 

<212> PRT 

<213> Artificial Sequence 

 

<220> 

<221> source 

<223> /note="Description of Artificial Sequence: Synthetic 

      peptide" 

 

 

<220> 

<221> MISC_FEATURE 

<222> (1)..(15) 

<223> /note="This sequence may encompass 1-3 'Gly Gly Gly Gly Ser' 

      repeating units" 

 

<400> 7 

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 

1               5                   10                  15 

 

 

<210> 8 

<211> 18 

<212> PRT 

<213> Artificial Sequence 

 

<220> 

<221> source 

<223> /note="Description of Artificial Sequence: Synthetic 

      peptide" 

 

<400> 8 

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

1               5                   10                  15 

 

 

Leu Asp 

 

 

 

<210> 9 

<211> 14 

<212> PRT 

<213> Artificial Sequence 

 

<220> 



<221> source 

<223> /note="Description of Artificial Sequence: Synthetic 

      peptide" 

 

<400> 9 

Glu Gly Lys Ser Ser Gly Ser Gly Ser Glu Ser Lys Ser Thr 

1               5                   10 

 

 

<210> 10 

<211> 66 

<212> PRT 

<213> Unknown 

 

<220> 

<221> source 

<223> /note="Description of Unknown: Human or rat SNAP25b 

      polypeptide" 

 

<400> 10 

Ala Arg Glu Asn Glu Met Asp Glu Asn Leu Glu Gln Val Ser Gly Ile 

1               5                   10                  15 

 

 

Ile Gly Asn Leu Arg His Met Ala Leu Asp Met Gly Asn Glu Ile Asp 

            20                  25                  30 

 

 

Thr Gln Asn Arg Gln Ile Asp Arg Ile Met Glu Lys Ala Asp Ser Asn 

        35                  40                  45 

 

 

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

    50                  55                  60 

 

 

Ser Gly 

65 

 

 

<210> 11 

<211> 38 

<212> PRT 

<213> Homo sapiens 

 

<400> 11 

Asn Thr Tyr Phe Lys Asn Cys Thr Phe Ile Asp Thr Val Phe Asp Asn 

1               5                   10                  15 

 

 

Thr Asp Phe Glu Pro Tyr Lys Phe Ile Asp Ser Glu Phe Lys Asn Cys 

            20                  25                  30 

 

 

Ser Phe Phe His Asn Lys 

        35 

 

 



<210> 12 

<211> 6 

<212> PRT 

<213> Artificial Sequence 

 

<220> 

<221> source 

<223> /note="Description of Artificial Sequence: Synthetic 

      6xHis tag" 

 

<400> 12 

His His His His His His 

1               5 

 

 

<210> 13 

<211> 550 

<212> PRT 

<213> Photinus pyralis 

 

<400> 13 

Met Glu Asp Ala Lys Asn Ile Lys Lys Gly Pro Ala Pro Phe Tyr Pro 

1               5                   10                  15 

 

 

Leu Glu Asp Gly Thr Ala Gly Glu Gln Leu His Lys Ala Met Lys Arg 

            20                  25                  30 

 

 

Tyr Ala Leu Val Pro Gly Thr Ile Ala Phe Thr Asp Ala His Ile Glu 

        35                  40                  45 

 

 

Val Asp Ile Thr Tyr Ala Glu Tyr Phe Glu Met Ser Val Arg Leu Ala 

    50                  55                  60 

 

 

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

65                  70                  75                  80 

 

 

Cys Ser Glu Asn Ser Leu Gln Phe Phe Met Pro Val Leu Gly Ala Leu 

                85                  90                  95 

 

 

Phe Ile Gly Val Ala Val Ala Pro Ala Asn Asp Ile Tyr Asn Glu Arg 

            100                 105                 110 

 

 

Glu Leu Leu Asn Ser Met Gly Ile Ser Gln Pro Thr Val Val Phe Val 

        115                 120                 125 

 

 

Ser Lys Lys Gly Leu Gln Lys Ile Leu Asn Val Gln Lys Lys Leu Pro 

    130                 135                 140 

 

 

Ile Ile Gln Lys Ile Ile Ile Met Asp Ser Lys Thr Asp Tyr Gln Gly 



145                 150                 155                 160 

 

 

Phe Gln Ser Met Tyr Thr Phe Val Thr Ser His Leu Pro Pro Gly Phe 

                165                 170                 175 

 

 

Asn Glu Tyr Asp Phe Val Pro Glu Ser Phe Asp Arg Asp Lys Thr Ile 

            180                 185                 190 

 

 

Ala Leu Ile Met Asn Ser Ser Gly Ser Thr Gly Leu Pro Lys Gly Val 

        195                 200                 205 

 

 

Ala Leu Pro His Arg Thr Ala Cys Val Arg Phe Ser His Ala Arg Asp 

    210                 215                 220 

 

 

Pro Ile Phe Gly Asn Gln Ile Ile Pro Asp Thr Ala Ile Leu Ser Val 

225                 230                 235                 240 

 

 

Val Pro Phe His His Gly Phe Gly Met Phe Thr Thr Leu Gly Tyr Leu 

                245                 250                 255 

 

 

Ile Cys Gly Phe Arg Val Val Leu Met Tyr Arg Phe Glu Glu Glu Leu 

            260                 265                 270 

 

 

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

        275                 280                 285 

 

 

Pro Thr Leu Phe Ser Phe Phe Ala Lys Ser Thr Leu Ile Asp Lys Tyr 

    290                 295                 300 

 

 

Asp Leu Ser Asn Leu His Glu Ile Ala Ser Gly Gly Ala Pro Leu Ser 

305                 310                 315                 320 

 

 

Lys Glu Val Gly Glu Ala Val Ala Lys Arg Phe His Leu Pro Gly Ile 

                325                 330                 335 

 

 

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

            340                 345                 350 

 

 

Pro Glu Gly Asp Asp Lys Pro Gly Ala Val Gly Lys Val Val Pro Phe 

        355                 360                 365 

 

 

Phe Glu Ala Lys Val Val Asp Leu Asp Thr Gly Lys Thr Leu Gly Val 

    370                 375                 380 

 



 

Asn Gln Arg Gly Glu Leu Cys Val Arg Gly Pro Met Ile Met Ser Gly 

385                 390                 395                 400 

 

 

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

                405                 410                 415 

 

 

Trp Leu His Ser Gly Asp Ile Ala Tyr Trp Asp Glu Asp Glu His Phe 

            420                 425                 430 

 

 

Phe Ile Val Asp Arg Leu Lys Ser Leu Ile Lys Tyr Lys Gly Tyr Gln 

        435                 440                 445 

 

 

Val Ala Pro Ala Glu Leu Glu Ser Ile Leu Leu Gln His Pro Asn Ile 

    450                 455                 460 

 

 

Phe Asp Ala Gly Val Ala Gly Leu Pro Asp Asp Asp Ala Gly Glu Leu 

465                 470                 475                 480 

 

 

Pro Ala Ala Val Val Val Leu Glu His Gly Lys Thr Met Thr Glu Lys 

                485                 490                 495 

 

 

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

            500                 505                 510 

 

 

Arg Gly Gly Val Val Phe Val Asp Glu Val Pro Lys Gly Leu Thr Gly 

        515                 520                 525 

 

 

Lys Leu Asp Ala Arg Lys Ile Arg Glu Ile Leu Ile Lys Ala Lys Lys 

    530                 535                 540 

 

 

Gly Gly Lys Ile Ala Val 

545                 550 

 

 

<210> 14 

<211> 206 

<212> PRT 

<213> Homo sapiens 

 

<400> 14 

Met Ala Glu Asp Ala Asp Met Arg Asn Glu Leu Glu Glu Met Gln Arg 

1               5                   10                  15 

 

 

Arg Ala Asp Gln Leu Ala Asp Glu Ser Leu Glu Ser Thr Arg Arg Met 

            20                  25                  30 

 



 

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

        35                  40                  45 

 

 

Met Leu Asp Glu Gln Gly Glu Gln Leu Glu Arg Ile Glu Glu Gly Met 

    50                  55                  60 

 

 

Asp Gln Ile Asn Lys Asp Met Lys Glu Ala Glu Lys Asn Leu Thr Asp 

65                  70                  75                  80 

 

 

Leu Gly Lys Phe Cys Gly Leu Cys Val Cys Pro Cys Asn Lys Leu Lys 

                85                  90                  95 

 

 

Ser Ser Asp Ala Tyr Lys Lys Ala Trp Gly Asn Asn Gln Asp Gly Val 

            100                 105                 110 

 

 

Val Ala Ser Gln Pro Ala Arg Val Val Asp Glu Arg Glu Gln Met Ala 

        115                 120                 125 

 

 

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

    130                 135                 140 

 

 

Glu Met Asp Glu Asn Leu Glu Gln Val Ser Gly Ile Ile Gly Asn Leu 

145                 150                 155                 160 

 

 

Arg His Met Ala Leu Asp Met Gly Asn Glu Ile Asp Thr Gln Asn Arg 

                165                 170                 175 

 

 

Gln Ile Asp Arg Ile Met Glu Lys Ala Asp Ser Asn Lys Thr Arg Ile 

            180                 185                 190 

 

 

Asp Glu Ala Asn Gln Arg Ala Thr Lys Met Leu Gly Ser Gly 

        195                 200                 205 

 

 

<210> 15 

<211> 981 

<212> DNA 

<213> Artificial Sequence 

 

<220> 

<221> source 

<223> /note="Description of Artificial Sequence: Synthetic 

      polynucleotide" 

 

<400> 15 

atggtcttca cactcgaaga tttcgttggg gactgggaac agacagccgc ctacaacctg       

60 



 

gaccaagtcc ttgaacaggg aggtgtgtcc agtttgctgc agaatctcgc cgtgtccgta      

120 

 

actccgatcc aaaggattgt ccggagcggt gaaaatgccc tgaagatcga catccatgtc      

180 

 

atcatcccgt atgaaggtct gagcgccgac caaatggccc agatcgaaga ggtgtttaag      

240 

 

gtggtgtacc ctgtggatga tcatcacttt aaggtgatcc tgccctatgg cacactggta      

300 

 

atcgacgggg ttacgccgaa catgctgaac tatttcggac ggccgtatga aggcatcgcc      

360 

 

gtgttcgacg gcaaaaagat cactgtaaca gggaccctgt ggaacggcaa caaaattatc      

420 

 

gacgagcgcc tgatcacccc cgacggctcc atgctgttcc gagtaaccat caacagtggg      

480 

 

agttccggtg gtggcgggag cggaggtgga ggctcgagcg gtggagctca gaacacctac      

540 

 

ttcaagaact gcacatttat tgacactgtt tttgacaaca cagattttga gccatataaa      

600 

 

ttcattgaca gtgaatttaa aaactgctcg ttttttcaca acaagggggg cggaggttcc      

660 

 

gcccgggaaa atgaaatgga tgaaaaccta gagcaggtga gcggcatcat cggaaacctc      

720 

 

cgtcatatgg ccctagacat gggcaatgag attgacaccc agaatcgcca gattgacagg      

780 

 

atcatggaga aggctgactc caacaaaacc agaattgatg aagccaacca acgtgcaaca      

840 

 

aagatgctgg gaagtggtgg gaattctggc tcgagcggtg gtggcgggag cggaggtgga      

900 

 

gggtcgtcag gtgtgaccgg ctaccggctg ttcgaggaga ttctggcggc cgcactcgag      

960 

 

caccaccacc accaccactg a                                                

981 

 

 

<210> 16 

<211> 118 

<212> PRT 

<213> Homo sapiens 

 

<400> 16 

Met Ser Ala Pro Ala Gln Pro Pro Ala Glu Gly Thr Glu Gly Thr Ala 

1               5                   10                  15 



 

 

Pro Gly Gly Gly Pro Pro Gly Pro Pro Pro Asn Met Thr Ser Asn Arg 

            20                  25                  30 

 

 

Arg Leu Gln Gln Thr Gln Ala Gln Val Glu Glu Val Val Asp Ile Ile 

        35                  40                  45 

 

 

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

    50                  55                  60 

 

 

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

65                  70                  75                  80 

 

 

Ser Ser Ala Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn Cys Lys 

                85                  90                  95 

 

 

Met Met Ile Met Leu Gly Ala Ile Cys Ala Ile Ile Val Val Val Ile 

            100                 105                 110 

 

 

Val Ile Tyr Phe Phe Thr 

        115 

 

 

<210> 17 

<211> 21 

<212> PRT 

<213> Homo sapiens 

 

<400> 17 

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

1               5                   10                  15 

 

 

Asn Glu Leu His Lys 

            20 

 

 

<210> 18 

<211> 21 

<212> PRT 

<213> Homo sapiens 

 

<400> 18 

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

1               5                   10                  15 

 

 

Asn Glu Ile Asn Lys 

            20 

 

 



<210> 19 

<211> 28 

<212> PRT 

<213> Homo sapiens 

 

<400> 19 

Leu Ser Glu Leu Asp Asp Arg Ala Asp Ala Leu Gln Ala Gly Ala Ser 

1               5                   10                  15 

 

 

Gln Phe Glu Thr Ser Ala Ala Lys Leu Lys Arg Lys 

            20                  25 

 

 

<210> 20 

<211> 28 

<212> PRT 

<213> Homo sapiens 

 

<400> 20 

Leu Ser Glu Leu Asp Asp Arg Ala Asp Ala Leu Gln Ala Gly Ala Ser 

1               5                   10                  15 

 

 

Gln Phe Glu Thr Ser Ala Ala Lys Leu Lys Arg Lys 

            20                  25 

 

 

<210> 21 

<211> 28 

<212> PRT 

<213> Homo sapiens 

 

<400> 21 

Leu Ser Glu Leu Asp Asp Arg Ala Asp Ala Leu Gln Ala Gly Ala Ser 

1               5                   10                  15 

 

 

Gln Phe Glu Ser Ser Ala Ala Lys Leu Lys Arg Lys 

            20                  25 

 

 

<210> 22 

 

<400> 22 

000 

 

 

 

<210> 23 

<211> 206 

<212> PRT 

<213> Homo sapiens 

 

<400> 23 

Met Ala Glu Asp Ala Asp Met Arg Asn Glu Leu Glu Glu Met Gln Arg 

1               5                   10                  15 

 



 

Arg Ala Asp Gln Leu Ala Asp Glu Ser Leu Glu Ser Thr Arg Arg Met 

            20                  25                  30 

 

 

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

        35                  40                  45 

 

 

Met Leu Asp Glu Gln Gly Glu Gln Leu Glu Arg Ile Glu Glu Gly Met 

    50                  55                  60 

 

 

Asp Gln Ile Asn Lys Asp Met Lys Glu Ala Glu Lys Asn Leu Thr Asp 

65                  70                  75                  80 

 

 

Leu Gly Lys Phe Cys Gly Leu Cys Val Cys Pro Cys Asn Lys Leu Lys 

                85                  90                  95 

 

 

Ser Ser Asp Ala Tyr Lys Lys Ala Trp Gly Asn Asn Gln Asp Gly Val 

            100                 105                 110 

 

 

Val Ala Ser Gln Pro Ala Arg Val Val Asp Glu Arg Glu Gln Met Ala 

        115                 120                 125 

 

 

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

    130                 135                 140 

 

 

Glu Met Asp Glu Asn Leu Glu Gln Val Ser Gly Ile Ile Gly Asn Leu 

145                 150                 155                 160 

 

 

Arg His Met Ala Leu Asp Met Gly Asn Glu Ile Asp Thr Gln Asn Arg 

                165                 170                 175 

 

 

Gln Ile Asp Arg Ile Met Glu Lys Ala Asp Ser Asn Lys Thr Arg Ile 

            180                 185                 190 

 

 

Asp Glu Ala Asn Gln Arg Ala Thr Lys Met Leu Gly Ser Gly 

        195                 200                 205 

 

 

<210> 24 

<211> 118 

<212> PRT 

<213> Homo sapiens 

 

<400> 24 

Met Ser Ala Pro Ala Gln Pro Pro Ala Glu Gly Thr Glu Gly Thr Ala 

1               5                   10                  15 

 



 

Pro Gly Gly Gly Pro Pro Gly Pro Pro Pro Asn Met Thr Ser Asn Arg 

            20                  25                  30 

 

 

Arg Leu Gln Gln Thr Gln Ala Gln Val Glu Glu Val Val Asp Ile Ile 

        35                  40                  45 

 

 

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

    50                  55                  60 

 

 

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

65                  70                  75                  80 

 

 

Ser Ser Ala Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn Cys Lys 

                85                  90                  95 

 

 

Met Met Ile Met Leu Gly Ala Ile Cys Ala Ile Ile Val Val Val Ile 

            100                 105                 110 

 

 

Val Ile Tyr Phe Phe Thr 

        115 

 

 

<210> 25 

<211> 116 

<212> PRT 

<213> Homo sapiens 

 

<400> 25 

Met Ser Ala Thr Ala Ala Thr Ala Pro Pro Ala Ala Pro Ala Gly Glu 

1               5                   10                  15 

 

 

Gly Gly Pro Pro Ala Pro Pro Pro Asn Leu Thr Ser Asn Arg Arg Leu 

            20                  25                  30 

 

 

Gln Gln Thr Gln Ala Gln Val Asp Glu Val Val Asp Ile Met Arg Val 

        35                  40                  45 

 

 

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

    50                  55                  60 

 

 

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

65                  70                  75                  80 

 

 

Ala Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn Leu Lys Met Met 

                85                  90                  95 

 



 

Ile Ile Leu Gly Val Ile Cys Ala Ile Ile Leu Ile Ile Ile Ile Val 

            100                 105                 110 

 

 

Tyr Phe Ser Thr 

        115 

 

 

<210> 26 

<211> 100 

<212> PRT 

<213> Homo sapiens 

 

<400> 26 

Met Ser Thr Gly Pro Thr Ala Ala Thr Gly Ser Asn Arg Arg Leu Gln 

1               5                   10                  15 

 

 

Gln Thr Gln Asn Gln Val Asp Glu Val Val Asp Ile Met Arg Val Asn 

            20                  25                  30 

 

 

Val Asp Lys Val Leu Glu Arg Asp Gln Lys Leu Ser Glu Leu Asp Asp 

        35                  40                  45 

 

 

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

    50                  55                  60 

 

 

Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn Cys Lys Met Trp Ala 

65                  70                  75                  80 

 

 

Ile Gly Ile Thr Val Leu Val Ile Phe Ile Ile Ile Ile Ile Val Trp 

                85                  90                  95 

 

 

Val Val Ser Ser 

            100 

 

 

<210> 27 

<211> 288 

<212> PRT 

<213> Homo sapiens 

 

<400> 27 

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

1               5                   10                  15 

 

 

Asp Asp Asp Val Ala Val Thr Val Asp Arg Asp Arg Phe Met Asp Glu 

            20                  25                  30 

 

 

Phe Phe Glu Gln Val Glu Glu Ile Arg Gly Phe Ile Asp Lys Ile Ala 



        35                  40                  45 

 

 

Glu Asn Val Glu Glu Val Lys Arg Lys His Ser Ala Ile Leu Ala Ser 

    50                  55                  60 

 

 

Pro Asn Pro Asp Glu Lys Thr Lys Glu Glu Leu Glu Glu Leu Met Ser 

65                  70                  75                  80 

 

 

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

                85                  90                  95 

 

 

Glu Gln Ser Ile Glu Gln Glu Glu Gly Leu Asn Arg Ser Ser Ala Asp 

            100                 105                 110 

 

 

Leu Arg Ile Arg Lys Thr Gln His Ser Thr Leu Ser Arg Lys Phe Val 

        115                 120                 125 

 

 

Glu Val Met Ser Glu Tyr Asn Ala Thr Gln Ser Asp Tyr Arg Glu Arg 

    130                 135                 140 

 

 

Cys Lys Gly Arg Ile Gln Arg Gln Leu Glu Ile Thr Gly Arg Thr Thr 

145                 150                 155                 160 

 

 

Thr Ser Glu Glu Leu Glu Asp Met Leu Glu Ser Gly Asn Pro Ala Ile 

                165                 170                 175 

 

 

Phe Ala Ser Gly Ile Ile Met Asp Ser Ser Ile Ser Lys Gln Ala Leu 

            180                 185                 190 

 

 

Ser Glu Ile Glu Thr Arg His Ser Glu Ile Ile Lys Leu Glu Asn Ser 

        195                 200                 205 

 

 

Ile Arg Glu Leu His Asp Met Phe Met Asp Met Ala Met Leu Val Glu 

    210                 215                 220 

 

 

Ser Gln Gly Glu Met Ile Asp Arg Ile Glu Tyr Asn Val Glu His Ala 

225                 230                 235                 240 

 

 

Val Asp Tyr Val Glu Arg Ala Val Ser Asp Thr Lys Lys Ala Val Lys 

                245                 250                 255 

 

 

Tyr Gln Ser Lys Ala Arg Arg Lys Lys Ile Met Ile Ile Ile Cys Cys 

            260                 265                 270 

 



 

Val Ile Leu Gly Ile Val Ile Ala Ser Thr Val Gly Gly Ile Phe Ala 

        275                 280                 285 

 

 

<210> 28 

<211> 288 

<212> PRT 

<213> Homo sapiens 

 

<400> 28 

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

1               5                   10                  15 

 

 

Glu Glu Glu Val Val His Val Asp Arg Asp His Phe Met Asp Glu Phe 

            20                  25                  30 

 

 

Phe Glu Gln Val Glu Glu Ile Arg Gly Cys Ile Glu Lys Leu Ser Glu 

        35                  40                  45 

 

 

Asp Val Glu Gln Val Lys Lys Gln His Ser Ala Ile Leu Ala Ala Pro 

    50                  55                  60 

 

 

Asn Pro Asp Glu Lys Thr Lys Gln Glu Leu Glu Asp Leu Thr Ala Asp 

65                  70                  75                  80 

 

 

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

                85                  90                  95 

 

 

Gln Ser Ile Glu Gln Glu Glu Gly Leu Asn Arg Ser Ser Ala Asp Leu 

            100                 105                 110 

 

 

Arg Ile Arg Lys Thr Gln His Ser Thr Leu Ser Arg Lys Phe Val Glu 

        115                 120                 125 

 

 

Val Met Thr Glu Tyr Asn Ala Thr Gln Ser Lys Tyr Arg Asp Arg Cys 

    130                 135                 140 

 

 

Lys Asp Arg Ile Gln Arg Gln Leu Glu Ile Thr Gly Arg Thr Thr Thr 

145                 150                 155                 160 

 

 

Asn Glu Glu Leu Glu Asp Met Leu Glu Ser Gly Lys Leu Ala Ile Phe 

                165                 170                 175 

 

 

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

            180                 185                 190 

 



 

Glu Ile Glu Thr Arg His Asn Glu Ile Ile Lys Leu Glu Thr Ser Ile 

        195                 200                 205 

 

 

Arg Glu Leu His Asp Met Phe Val Asp Met Ala Met Leu Val Glu Ser 

    210                 215                 220 

 

 

Gln Gly Glu Met Ile Asp Arg Ile Glu Tyr Asn Val Glu His Ser Val 

225                 230                 235                 240 

 

 

Asp Tyr Val Glu Arg Ala Val Ser Asp Thr Lys Lys Ala Val Lys Tyr 

                245                 250                 255 

 

 

Gln Ser Lys Ala Arg Arg Lys Lys Ile Met Ile Ile Ile Cys Cys Val 

            260                 265                 270 

 

 

Val Leu Gly Val Val Leu Ala Ser Ser Ile Gly Gly Thr Leu Gly Leu 

        275                 280                 285 

 

 

<210> 29 

<211> 852 

<212> DNA 

<213> Artificial Sequence 

 

<220> 

<221> source 

<223> /note="Description of Artificial Sequence: Synthetic 

      polynucleotide" 

 

<400> 29 

atggtcttca cactcgaaga tttcgttggg gactgggaac agacagccgc ctacaacctg       

60 

 

gaccaagtcc ttgaacaggg aggtgtgtcc agtttgctgc agaatctcgc cgtgtccgta      

120 

 

actccgatcc aaaggattgt ccggagcggt gaaaatgccc tgaagatcga catccatgtc      

180 

 

atcatcccgt atgaaggtct gagcgccgac caaatggccc agatcgaaga ggtgtttaag      

240 

 

gtggtgtacc ctgtggatga tcatcacttt aaggtgatcc tgccctatgg cacactggta      

300 

 

atcgacgggg ttacgccgaa catgctgaac tatttcggac ggccgtatga aggcatcgcc      

360 

 

gtgttcgacg gcaaaaagat cactgtaaca gggaccctgt ggaacggcaa caaaattatc      

420 

 



gacgagcgcc tgatcacccc cgacggctcc atgctgttcc gagtaaccat caacagtggg      

480 

 

agttccggtg gtggcgggag cggaggtgga ggctcgagcg gtggagctca ggcccgggaa      

540 

 

aatgaaatgg atgaaaacct agagcaggtg agcggcatca tcggaaacct ccgtcatatg      

600 

 

gccctagaca tgggcaatga gattgacacc cagaatcgcc agattgacag gatcatggag      

660 

 

aaggctgact ccaacaaaac cagaattgat gaagccaacc aacgtgcaac aaagatgctg      

720 

 

ggaagtggtg ggaattctgg ctcgagcggt ggtggcggga gcggaggtgg agggtcgtca      

780 

 

ggtgtgaccg gctaccggct gttcgaggag attctggcgg ccgcactcga gcaccaccac      

840 

 

caccaccact ga                                                          

852 

 

 

<210> 30 

<211> 840 

<212> DNA 

<213> Artificial Sequence 

 

<220> 

<221> source 

<223> /note="Description of Artificial Sequence: Synthetic 

      polynucleotide" 

 

<400> 30 

atggtcttca cactcgaaga tttcgttggg gactgggaac agacagccgc ctacaacctg       

60 

 

gaccaagtcc ttgaacaggg aggtgtgtcc agtttgctgc agaatctcgc cgtgtccgta      

120 

 

actccgatcc aaaggattgt ccggagcggt gaaaatgccc tgaagatcga catccatgtc      

180 

 

atcatcccgt atgaaggtct gagcgccgac caaatggccc agatcgaaga ggtgtttaag      

240 

 

gtggtgtacc ctgtggatga tcatcacttt aaggtgatcc tgccctatgg cacactggta      

300 

 

atcgacgggg ttacgccgaa catgctgaac tatttcggac ggccgtatga aggcatcgcc      

360 

 

gtgttcgacg gcaaaaagat cactgtaaca gggaccctgt ggaacggcaa caaaattatc      

420 

 



gacgagcgcc tgatcacccc cgacggctcc atgctgttcc gagtaaccat caacagtggg      

480 

 

agttccggtg gtggcgggag cggaggtgga ggctcgagcg gtggagctca gcagcaaacc      

540 

 

caggcacaag tggaggaggt ggtggacatc atacgtgtga acgtggacaa ggtcctggag      

600 

 

agggaccaga agctgtcaga gctggatgac cgagctgatg ccttgcaggc aggagcatca      

660 

 

caatttgaga gcagtgctgc caagctaaag aggaagtatt ggtggaaaaa ctgcaagggg      

720 

 

aattctggct cgagcggtgg tggcgggagc ggaggtggag ggtcgtcagg tgtgaccggc      

780 

 

taccggctgt tcgaggagat tctggcggcc gcactcgagc accaccacca ccaccactga      

840 

 

 

<210> 31 

<211> 2898 

<212> DNA 

<213> Artificial Sequence 

 

<220> 

<221> source 

<223> /note="Description of Artificial Sequence: Synthetic 

      polynucleotide" 

 

<400> 31 

atggtcttca cactcgaaga tttcgttggg gactgggaac agacagccgc ctacaacctg       

60 

 

gaccaagtcc ttgaacaggg aggtgtgtcc agtttgctgc agaatctcgc cgtgtccgta      

120 

 

actccgatcc aaaggattgt ccggagcggt gaaaatgccc tgaagatcga catccatgtc      

180 

 

atcatcccgt atgaaggtct gagcgccgac caaatggccc agatcgaaga ggtgtttaag      

240 

 

gtggtgtacc ctgtggatga tcatcacttt aaggtgatcc tgccctatgg cacactggta      

300 

 

atcgacgggg ttacgccgaa catgctgaac tatttcggac ggccgtatga aggcatcgcc      

360 

 

gtgttcgacg gcaaaaagat cactgtaaca gggaccctgt ggaacggcaa caaaattatc      

420 

 

gacgagcgcc tgatcacccc cgacggctcc atgctgttcc gagtaaccat caacagtggg      

480 

 



agttccggtg gtggcgggag cggaggtgga ggctcgagcg gtggagctca ggaagatgcc      

540 

 

aaaaacatta agaagggccc agcgccattc tacccactcg aagacgggac cgccggcgag      

600 

 

cagctgcaca aagccatgaa gcgctacgcc ctggtgcccg gcaccatcgc ctttaccgac      

660 

 

gcacatatcg aggtggacat tacctacgcc gagtacttcg agatgagcgt tcggctggca      

720 

 

gaagctatga agcgctatgg gctgaataca aaccatcgga tcgtggtgtg cagcgagaat      

780 

 

agcttgcagt tcttcatgcc cgtgttgggt gccctgttca tcggtgtggc tgtggcccca      

840 

 

gctaacgaca tctacaacga gcgcgagctg ctgaacagca tgggcatcag ccagcccacc      

900 

 

gtcgtattcg tgagcaagaa agggctgcaa aagatcctca acgtgcaaaa gaagctaccg      

960 

 

atcatacaaa agatcatcat catggatagc aagaccgact accagggctt ccaaagcatg     

1020 

 

tacaccttcg tgacttccca tttgccaccc ggcttcaacg agtacgactt cgtgcccgag     

1080 

 

agcttcgacc gggacaaaac catcgccctg atcatgaaca gtagtggcag taccggattg     

1140 

 

cccaagggcg tagccctacc gcaccgcacc gcttgtgtcc gattcagtca tgcccgcgac     

1200 

 

cccatcttcg gcaaccagat catccccgac accgctatcc tcagcgtggt gccatttcac     

1260 

 

cacggcttcg gcatgttcac cacgctgggc tacttgatct gcggctttcg ggtcgtgctc     

1320 

 

atgtaccgct tcgaggagga gctattcttg cgcagcttgc aagactataa gattcaatct     

1380 

 

gccctgctgg tgcccacact atttagcttc ttcgctaaga gcactctcat cgacaagtac     

1440 

 

gacctaagca acttgcacga gatcgccagc ggcggggcgc cgctcagcaa ggaggtaggt     

1500 

 

gaggccgtgg ccaaacgctt ccacctacca ggcatccgcc agggctacgg cctgacagaa     

1560 

 

acaaccagcg ccattctgat cacccccgaa ggggacgaca agcctggcgc agtaggcaag     

1620 

 



gtggtgccct tcttcgaggc taaggtggtg gacttggaca ccggtaagac actgggtgtg     

1680 

 

aaccagcgcg gcgagctgtg cgtccgtggc cccatgatca tgagcggcta cgttaacaac     

1740 

 

cccgaggcta caaacgctct catcgacaag gacggctggc tgcacagcgg cgacatcgcc     

1800 

 

tactgggacg aggacgagca cttcttcatc gtggaccggc tgaagagcct gatcaaatac     

1860 

 

aagggctacc aggtagcccc agccgaactg gagagcatcc tgctgcaaca ccccaacatc     

1920 

 

ttcgacgccg gggtcgccgg cctgcccgac gacgatgccg gcgagctgcc cgccgcagtc     

1980 

 

gtcgtgctgg aacacggtaa aaccatgacc gagaaggaga tcgtggacta tgtggccagc     

2040 

 

caggttacaa ccgccaagaa gctgcgcggt ggtgttgtgt tcgtggacga ggtgcctaaa     

2100 

 

ggactgaccg gcaagttgga cgcccgcaag atccgcgaga ttctcattaa ggccaagaag     

2160 

 

ggcggcaaga tcgccgtggg gggcggaggt tccgccgagg acgcagacat gcgtaatgaa     

2220 

 

ctggaggaga tgcagaggag ggctgaccag ctggctgatg agtccctgga aagcacccgt     

2280 

 

cgcatgctgc agctggtcga agagagtaaa gatgctggca tcaggacttt ggttatgttg     

2340 

 

gatgagcaag gcgaacaact ggaacgcatt gaggaaggga tggaccaaat caataaggat     

2400 

 

atgaaagaag cagaaaagaa tttgacggac ctaggaaaat tctgcgggct ttgtgtgtgt     

2460 

 

ccctgtaaca agcttaaatc cagtgatgct tacaaaaaag cctggggcaa taatcaggat     

2520 

 

ggagtagtgg ccagccagcc tgcccgtgtg gtggatgaac gggagcagat ggccatcagt     

2580 

 

ggtggcttca tccgcagggt aacaaacgat gcccgggaaa atgaaatgga tgaaaaccta     

2640 

 

gagcaggtga gcggcatcat cggaaacctc cgtcatatgg ccctagacat gggcaatgag     

2700 

 

attgacaccc agaatcgcca gattgacagg atcatggaga aggctgactc caacaaaacc     

2760 

 



agaattgatg aagccaacca acgtgcaaca aagatgctgg gaagtggtgg gaattctggc     

2820 

 

tcgagcggtg gtggcgggag cggaggtgga gggtcgtcag gtgtgaccgg ctaccggctg     

2880 

 

ttcgaggaga ttctgtaa                                                   

2898 

 

 

<210> 32 

<211> 15 

<212> PRT 

<213> Artificial Sequence 

 

<220> 

<221> source 

<223> /note="Description of Artificial Sequence: Synthetic 

      peptide" 

 

<400> 32 

Gly Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Ser Ser Gly Gly 

1               5                   10                  15 

 

 


