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<210>  1
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<212>  DNA
<213>  artificial

<220>
<223>  cationic BoNT/A1

<400>  1
atgccattcg tcaacaagca attcaactac aaagacccag tcaacggcgt cgacatcgca       60

tacatcaaga ttccgaacgc cggtcaaatg cagccggtta aggcttttaa gatccacaac      120

aagatttggg ttatcccgga gcgtgacacc ttcacgaacc cggaagaagg cgatctgaac      180

ccgccaccgg aagcgaagca agtccctgtc agctactacg attcgacgta cctgagcacg      240

gataacgaaa aagataacta cctgaaaggt gtgaccaagc tgttcgaacg tatctacagc      300

acggatctgg gtcgcatgct gctgactagc attgttcgcg gtatcccgtt ctggggtggt      360

agcacgattg acaccgaact gaaggttatc gacactaact gcattaacgt tattcaaccg      420

gatggtagct atcgtagcga agagctgaat ctggtcatca ttggcccgag cgcagacatt      480

atccaattcg agtgcaagag ctttggtcac gaggttctga atctgacccg caatggctat      540

ggtagcaccc agtacattcg tttttcgccg gattttacct tcggctttga agagagcctg      600

gaggttgata ccaatccgtt gctgggtgcg ggcaaattcg ctaccgatcc ggctgtcacg      660

ctggcccatc aactgatcta cgcaggccac cgcctgtacg gcattgccat caacccaaac      720

cgtgtgttca aggttaatac gaatgcatac tacgagatga gcggcctgga agtcagcttc      780

gaagaactgc gcaccttcgg tggccatgac gctaaattca ttgacagctt gcaagagaat      840

gagttccgtc tgtactacta taacaaattc aaagacattg caagcacgtt gaacaaggcc      900



aaaagcatcg ttggtactac cgcgtcgttg cagtatatga agaatgtgtt taaagagaag      960

tacctgctgt ccgaggatac ctccggcaag tttagcgttg ataagctgaa gtttgacaaa     1020

ctgtacaaga tgctgaccga gatttacacc gaggacaact ttgtgaaatt cttcaaagtg     1080

ttgaatcgta aaacctatct gaattttgac aaagcggttt tcaagattaa catcgtgccg     1140

aaggtgaact acaccatcta tgacggtttt aacctgcgta acaccaacct ggcggcgaac     1200

tttaacggtc agaatacgga aatcaacaac atgaatttca cgaagttgaa gaacttcacg     1260

ggtctgttcg agttctataa gctgctgtgc gtgcgcggta tcatcaccag caaaaccaaa     1320

agcctggaca aaggctacaa caaggcgctg aatgacctgt gcattaaggt aaacaattgg     1380

gatctgttct tttcgccatc cgaagataat tttaccaacg acctgaacaa gggtgaagaa     1440

atcaccagcg atacgaatat tgaagcagcg gaagagaata tcagcctgga tctgatccag     1500

cagtactatc tgacctttaa cttcgacaat gaaccggaga acattagcat tgagaatctg     1560

agcagcgaca ttatcggtca gctggaactg atgccgaata tcgaacgttt cccgaacggc     1620

aaaaagtacg agctggacaa gtacactatg ttccattacc tgcgtgcaca ggagtttgaa     1680

cacggtaaaa gccgtatcgc gctgaccaac agcgttaacg aggccctgct gaacccgagc     1740

cgtgtctata ccttcttcag cagcgactat gttaagaaag tgaacaaagc cactgaggcc     1800

gcgatgttcc tgggctgggt ggaacagctg gtatatgact tcacggacga gacgagcgaa     1860

gtgagcacta ccgacaaaat tgctgatatt accatcatta tcccgtatat tggtccggca     1920

ctgaacattg gcaacatgct gtacaaagac gattttgtgg gtgccctgat cttctccggt     1980

gccgtgattc tgctggagtt cattccggag attgcgatcc cggtgttggg taccttcgcg     2040

ctggtgtcct acatcgcgaa taaggttctg acggttcaga ccatcgataa cgcgctgtcg     2100

aaacgtaatg aaaaatggga cgaggtttac aaatacattg ttacgaattg gctggcgaaa     2160

gtcaataccc agatcgacct gatccgtaag aaaatgaaag aggcgctgga gaatcaggcg     2220

gaggccacca aagcaattat caactaccaa tacaaccagt acacggaaga agagaagaat     2280

aacattaact tcaatatcga tgatttgagc agcaagctga atgaatctat caacaaagcg     2340

atgatcaata tcaacaagtt tttgaatcag tgtagcgttt cgtacctgat gaatagcatg     2400

attccgtatg gcgtcaaacg tctggaggac ttcgacgcca gcctgaaaga tgcgttgctg     2460

aaatacattt acgacaatcg tggtacgctg attggccaag ttgaccgctt gaaagacaaa     2520



gttaacaata ccctgagcac cgacatccca tttcaactga gcaagtatgt tgataatcaa     2580

cgtctgttga gcactttcac cgagtatatc aaaaacatca tcaatactag cattctgaac     2640

ctgcgttacg agagcaagca tctgattgat ctgagccgtt atgctagcaa gatcaacatc     2700

ggtagcaagg tcaattttga cccgatcgat aagaaccaga tccagctgtt taatctggaa     2760

tcgagcaaaa ttgaggttat cctgaaaaag gccattgtct acaactccat gtacgagaat     2820

ttctccacca gcttctggat tcgcatcccg aaatacttca acaagattag cctgaacaac     2880

gagtatacta tcatcaactg tatggagaac aacagcggtt ggaaggtgtc tctgaactat     2940

ggtgagatca tttggacctt gcaggacacc aaagagatca agcagcgcgt cgtgttcaag     3000

tactctcaaa tgatcaacat ttccgattac attaatcgtt ggatcttcgt gaccattacg     3060

aataaccgtc tgaataagag caagatttac atcaatggtc gcttgatcga tcagaaaccg     3120

attagcaacc tgggtaatat ccacgcaagc aacaagatta tgttcaaatt ggacggttgc     3180

cgcgataccc atcgttatat ctggatcaag tatttcaacc tgtttgataa agaactgaat     3240

gagaaggaga tcaaagattt gtatgacaac caatctaaca gcggcatttt gaaggacttc     3300

tggggcgatt atctgcaata cgataagccg tactatatgc tgaacctgta tgatccgaac     3360

aaatatgtgg atgtcaataa tgtgggtatt cgtggttaca tgtatttgaa gggtccgcgt     3420

ggcagcgtta tgacgaccaa catttacctg aactctagcc tgtaccgtgg tacgaaattc     3480

atcattaaga aatatgccag cggcaacaaa gataacattg tgcgtaataa cgatcgtgtc     3540

tacatcaacg tggtcgtgaa gaataaagag taccgtctgg cgaccaacgc ttcgcaggcg     3600

ggtgttgaga aaattctgag cgcgttggag atccctgatg tcggtaatct gagccaagtc     3660

gtggttatga agagcaagaa cgacaagggt atcactaaca agtgcaagat gaacctgcaa     3720

gacaacaatg gtaacgacat cggctttatt ggtttccacc agttcaacaa tattgctaaa     3780

ctggtagcga gcaattggta caatcgtcag attgagcgca gcagccgtac tttgggctgt     3840

agctgggagt ttatcccggt cgatgatggt tggggcgaac gtccgctg                  3888

<210>  2
<211>  1296
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  cationic BoNT/A1



<400>  2

Met Pro Phe Val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1               5                   10                  15      

Val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gln Met Gln Pro 
            20                  25                  30          

Val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg 
        35                  40                  45              

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
    50                  55                  60                  

Ala Lys Gln Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65                  70                  75                  80  

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
                85                  90                  95      

Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile Val 
            100                 105                 110         

Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys 
        115                 120                 125             

Val Ile Asp Thr Asn Cys Ile Asn Val Ile Gln Pro Asp Gly Ser Tyr 
    130                 135                 140                 

Arg Ser Glu Glu Leu Asn Leu Val Ile Ile Gly Pro Ser Ala Asp Ile 
145                 150                 155                 160 

Ile Gln Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
                165                 170                 175     

Arg Asn Gly Tyr Gly Ser Thr Gln Tyr Ile Arg Phe Ser Pro Asp Phe 
            180                 185                 190         

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
        195                 200                 205             



Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Gln 
    210                 215                 220                 

Leu Ile Tyr Ala Gly His Arg Leu Tyr Gly Ile Ala Ile Asn Pro Asn 
225                 230                 235                 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
                245                 250                 255     

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
            260                 265                 270         

Phe Ile Asp Ser Leu Gln Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
        275                 280                 285             

Lys Phe Lys Asp Ile Ala Ser Thr Leu Asn Lys Ala Lys Ser Ile Val 
    290                 295                 300                 

Gly Thr Thr Ala Ser Leu Gln Tyr Met Lys Asn Val Phe Lys Glu Lys 
305                 310                 315                 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
                325                 330                 335     

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu Ile Tyr Thr Glu Asp 
            340                 345                 350         

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
        355                 360                 365             

Phe Asp Lys Ala Val Phe Lys Ile Asn Ile Val Pro Lys Val Asn Tyr 
    370                 375                 380                 

Thr Ile Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385                 390                 395                 400 

Phe Asn Gly Gln Asn Thr Glu Ile Asn Asn Met Asn Phe Thr Lys Leu 
                405                 410                 415     

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 



            420                 425                 430         

Gly Ile Ile Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
        435                 440                 445             

Ala Leu Asn Asp Leu Cys Ile Lys Val Asn Asn Trp Asp Leu Phe Phe 
    450                 455                 460                 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465                 470                 475                 480 

Ile Thr Ser Asp Thr Asn Ile Glu Ala Ala Glu Glu Asn Ile Ser Leu 
                485                 490                 495     

Asp Leu Ile Gln Gln Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
            500                 505                 510         

Glu Asn Ile Ser Ile Glu Asn Leu Ser Ser Asp Ile Ile Gly Gln Leu 
        515                 520                 525             

Glu Leu Met Pro Asn Ile Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
    530                 535                 540                 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gln Glu Phe Glu 
545                 550                 555                 560 

His Gly Lys Ser Arg Ile Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
                565                 570                 575     

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
            580                 585                 590         

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
        595                 600                 605             

Gln Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
    610                 615                 620                 

Asp Lys Ile Ala Asp Ile Thr Ile Ile Ile Pro Tyr Ile Gly Pro Ala 
625                 630                 635                 640 



Leu Asn Ile Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
                645                 650                 655     

Ile Phe Ser Gly Ala Val Ile Leu Leu Glu Phe Ile Pro Glu Ile Ala 
            660                 665                 670         

Ile Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr Ile Ala Asn Lys 
        675                 680                 685             

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

Lys Trp Asp Glu Val Tyr Lys Tyr Ile Val Thr Asn Trp Leu Ala Lys 
705                 710                 715                 720 

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

Glu Asn Gln Ala Glu Ala Thr Lys Ala Ile Ile Asn Tyr Gln Tyr Asn 
            740                 745                 750         

Gln Tyr Thr Glu Glu Glu Lys Asn Asn Ile Asn Phe Asn Ile Asp Asp 
        755                 760                 765             

Leu Ser Ser Lys Leu Asn Glu Ser Ile Asn Lys Ala Met Ile Asn Ile 
    770                 775                 780                 

Asn Lys Phe Leu Asn Gln Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785                 790                 795                 800 

Ile Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
                805                 810                 815     

Asp Ala Leu Leu Lys Tyr Ile Tyr Asp Asn Arg Gly Thr Leu Ile Gly 
            820                 825                 830         

Gln Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
        835                 840                 845             

Ile Pro Phe Gln Leu Ser Lys Tyr Val Asp Asn Gln Arg Leu Leu Ser 



    850                 855                 860                 

Thr Phe Thr Glu Tyr Ile Lys Asn Ile Ile Asn Thr Ser Ile Leu Asn 
865                 870                 875                 880 

Leu Arg Tyr Glu Ser Lys His Leu Ile Asp Leu Ser Arg Tyr Ala Ser 
                885                 890                 895     

Lys Ile Asn Ile Gly Ser Lys Val Asn Phe Asp Pro Ile Asp Lys Asn 
            900                 905                 910         

Gln Ile Gln Leu Phe Asn Leu Glu Ser Ser Lys Ile Glu Val Ile Leu 
        915                 920                 925             

Lys Lys Ala Ile Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser Thr Ser 
    930                 935                 940                 

Phe Trp Ile Arg Ile Pro Lys Tyr Phe Asn Lys Ile Ser Leu Asn Asn 
945                 950                 955                 960 

Glu Tyr Thr Ile Ile Asn Cys Met Glu Asn Asn Ser Gly Trp Lys Val 
                965                 970                 975     

Ser Leu Asn Tyr Gly Glu Ile Ile Trp Thr Leu Gln Asp Thr Lys Glu 
            980                 985                 990         

Ile Lys Gln Arg Val Val Phe Lys  Tyr Ser Gln Met Ile  Asn Ile Ser 
        995                 1000                 1005             

Asp Tyr  Ile Asn Arg Trp Ile  Phe Val Thr Ile Thr  Asn Asn Arg 
    1010                 1015                 1020             

Leu Asn  Lys Ser Lys Ile Tyr  Ile Asn Gly Arg Leu  Ile Asp Gln 
    1025                 1030                 1035             

Lys Pro  Ile Ser Asn Leu Gly  Asn Ile His Ala Ser  Asn Lys Ile 
    1040                 1045                 1050             

Met Phe  Lys Leu Asp Gly Cys  Arg Asp Thr His Arg  Tyr Ile Trp 
    1055                 1060                 1065             



Ile Lys  Tyr Phe Asn Leu Phe  Asp Lys Glu Leu Asn  Glu Lys Glu 
    1070                 1075                 1080             

Ile Lys  Asp Leu Tyr Asp Asn  Gln Ser Asn Ser Gly  Ile Leu Lys 
    1085                 1090                 1095             

Asp Phe  Trp Gly Asp Tyr Leu  Gln Tyr Asp Lys Pro  Tyr Tyr Met 
    1100                 1105                 1110             

Leu Asn  Leu Tyr Asp Pro Asn  Lys Tyr Val Asp Val  Asn Asn Val 
    1115                 1120                 1125             

Gly Ile  Arg Gly Tyr Met Tyr  Leu Lys Gly Pro Arg  Gly Ser Val 
    1130                 1135                 1140             

Met Thr  Thr Asn Ile Tyr Leu  Asn Ser Ser Leu Tyr  Arg Gly Thr 
    1145                 1150                 1155             

Lys Phe  Ile Ile Lys Lys Tyr  Ala Ser Gly Asn Lys  Asp Asn Ile 
    1160                 1165                 1170             

Val Arg  Asn Asn Asp Arg Val  Tyr Ile Asn Val Val  Val Lys Asn 
    1175                 1180                 1185             

Lys Glu  Tyr Arg Leu Ala Thr  Asn Ala Ser Gln Ala  Gly Val Glu 
    1190                 1195                 1200             

Lys Ile  Leu Ser Ala Leu Glu  Ile Pro Asp Val Gly  Asn Leu Ser 
    1205                 1210                 1215             

Gln Val  Val Val Met Lys Ser  Lys Asn Asp Lys Gly  Ile Thr Asn 
    1220                 1225                 1230             

Lys Cys  Lys Met Asn Leu Gln  Asp Asn Asn Gly Asn  Asp Ile Gly 
    1235                 1240                 1245             

Phe Ile  Gly Phe His Gln Phe  Asn Asn Ile Ala Lys  Leu Val Ala 
    1250                 1255                 1260             

Ser Asn  Trp Tyr Asn Arg Gln  Ile Glu Arg Ser Ser  Arg Thr Leu 



    1265                 1270                 1275             

Gly Cys  Ser Trp Glu Phe Ile  Pro Val Asp Asp Gly  Trp Gly Glu 
    1280                 1285                 1290             

Arg Pro  Leu 
    1295     

<210>  3
<211>  3888
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  rBoNT/A1

<400>  3
atgccattcg tcaacaagca attcaactac aaagacccag tcaacggcgt cgacatcgca       60

tacatcaaga ttccgaacgc cggtcaaatg cagccggtta aggcttttaa gatccacaac      120

aagatttggg ttatcccgga gcgtgacacc ttcacgaacc cggaagaagg cgatctgaac      180

ccgccaccgg aagcgaagca agtccctgtc agctactacg attcgacgta cctgagcacg      240

gataacgaaa aagataacta cctgaaaggt gtgaccaagc tgttcgaacg tatctacagc      300

acggatctgg gtcgcatgct gctgactagc attgttcgcg gtatcccgtt ctggggtggt      360

agcacgattg acaccgaact gaaggttatc gacactaact gcattaacgt tattcaaccg      420

gatggtagct atcgtagcga agagctgaat ctggtcatca ttggcccgag cgcagacatt      480

atccaattcg agtgcaagag ctttggtcac gaggttctga atctgacccg caatggctat      540

ggtagcaccc agtacattcg tttttcgccg gattttacct tcggctttga agagagcctg      600

gaggttgata ccaatccgtt gctgggtgcg ggcaaattcg ctaccgatcc ggctgtcacg      660

ctggcccatc aactgatcta cgcaggccac cgcctgtacg gcattgccat caacccaaac      720

cgtgtgttca aggttaatac gaatgcatac tacgagatga gcggcctgga agtcagcttc      780

gaagaactgc gcaccttcgg tggccatgac gctaaattca ttgacagctt gcaagagaat      840

gagttccgtc tgtactacta taacaaattc aaagacattg caagcacgtt gaacaaggcc      900

aaaagcatcg ttggtactac cgcgtcgttg cagtatatga agaatgtgtt taaagagaag      960

tacctgctgt ccgaggatac ctccggcaag tttagcgttg ataagctgaa gtttgacaaa     1020



ctgtacaaga tgctgaccga gatttacacc gaggacaact ttgtgaaatt cttcaaagtg     1080

ttgaatcgta aaacctatct gaattttgac aaagcggttt tcaagattaa catcgtgccg     1140

aaggtgaact acaccatcta tgacggtttt aacctgcgta acaccaacct ggcggcgaac     1200

tttaacggtc agaatacgga aatcaacaac atgaatttca cgaagttgaa gaacttcacg     1260

ggtctgttcg agttctataa gctgctgtgc gtgcgcggta tcatcaccag caaaaccaaa     1320

agcctggaca aaggctacaa caaggcgctg aatgacctgt gcattaaggt aaacaattgg     1380

gatctgttct tttcgccatc cgaagataat tttaccaacg acctgaacaa gggtgaagaa     1440

atcaccagcg atacgaatat tgaagcagcg gaagagaata tcagcctgga tctgatccag     1500

cagtactatc tgacctttaa cttcgacaat gaaccggaga acattagcat tgagaatctg     1560

agcagcgaca ttatcggtca gctggaactg atgccgaata tcgaacgttt cccgaacggc     1620

aaaaagtacg agctggacaa gtacactatg ttccattacc tgcgtgcaca ggagtttgaa     1680

cacggtaaaa gccgtatcgc gctgaccaac agcgttaacg aggccctgct gaacccgagc     1740

cgtgtctata ccttcttcag cagcgactat gttaagaaag tgaacaaagc cactgaggcc     1800

gcgatgttcc tgggctgggt ggaacagctg gtatatgact tcacggacga gacgagcgaa     1860

gtgagcacta ccgacaaaat tgctgatatt accatcatta tcccgtatat tggtccggca     1920

ctgaacattg gcaacatgct gtacaaagac gattttgtgg gtgccctgat cttctccggt     1980

gccgtgattc tgctggagtt cattccggag attgcgatcc cggtgttggg taccttcgcg     2040

ctggtgtcct acatcgcgaa taaggttctg acggttcaga ccatcgataa cgcgctgtcg     2100

aaacgtaatg aaaaatggga cgaggtttac aaatacattg ttacgaattg gctggcgaaa     2160

gtcaataccc agatcgacct gatccgtaag aaaatgaaag aggcgctgga gaatcaggcg     2220

gaggccacca aagcaattat caactaccaa tacaaccagt acacggaaga agagaagaat     2280

aacattaact tcaatatcga tgatttgagc agcaagctga atgaatctat caacaaagcg     2340

atgatcaata tcaacaagtt tttgaatcag tgtagcgttt cgtacctgat gaatagcatg     2400

attccgtatg gcgtcaaacg tctggaggac ttcgacgcca gcctgaaaga tgcgttgctg     2460

aaatacattt acgacaatcg tggtacgctg attggccaag ttgaccgctt gaaagacaaa     2520

gttaacaata ccctgagcac cgacatccca tttcaactga gcaagtatgt tgataatcaa     2580

cgtctgttga gcactttcac cgagtatatc aaaaacatca tcaatactag cattctgaac     2640



ctgcgttacg agagcaatca tctgattgat ctgagccgtt atgcaagcaa gatcaacatc     2700

ggtagcaagg tcaattttga cccgatcgat aagaaccaga tccagctgtt taatctggaa     2760

tcgagcaaaa ttgaggttat cctgaaaaac gccattgtct acaactccat gtacgagaat     2820

ttctccacca gcttctggat tcgcatcccg aaatacttca acagcattag cctgaacaac     2880

gagtatacta tcatcaactg tatggagaac aacagcggtt ggaaggtgtc tctgaactat     2940

ggtgagatca tttggacctt gcaggacacc caagagatca agcagcgcgt cgtgttcaag     3000

tactctcaaa tgatcaacat ttccgattac attaatcgtt ggatcttcgt gaccattacg     3060

aataaccgtc tgaataacag caagatttac atcaatggtc gcttgatcga tcagaaaccg     3120

attagcaacc tgggtaatat ccacgcaagc aacaacatta tgttcaaatt ggacggttgc     3180

cgcgataccc atcgttatat ctggatcaag tatttcaacc tgtttgataa agaactgaat     3240

gagaaggaga tcaaagattt gtatgacaac caatctaaca gcggcatttt gaaggacttc     3300

tggggcgatt atctgcaata cgataagccg tactatatgc tgaacctgta tgatccgaac     3360

aaatatgtgg atgtcaataa tgtgggtatt cgtggttaca tgtatttgaa gggtccgcgt     3420

ggcagcgtta tgacgaccaa catttacctg aactctagcc tgtaccgtgg tacgaaattc     3480

atcattaaga aatatgccag cggcaacaaa gataacattg tgcgtaataa cgatcgtgtc     3540

tacatcaacg tggtcgtgaa gaataaagag taccgtctgg cgaccaacgc ttcgcaggcg     3600

ggtgttgaga aaattctgag cgcgttggag atccctgatg tcggtaatct gagccaagtc     3660

gtggttatga agagcaagaa cgaccagggt atcactaaca agtgcaagat gaacctgcaa     3720

gacaacaatg gtaacgacat cggctttatt ggtttccacc agttcaacaa tattgctaaa     3780

ctggtagcga gcaattggta caatcgtcag attgagcgca gcagccgtac tttgggctgt     3840

agctgggagt ttatcccggt cgatgatggt tggggcgaac gtccgctg                  3888

<210>  4
<211>  1296
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  rBoNT/A1

<400>  4

Met Pro Phe Val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val Asn Gly 



1               5                   10                  15      

Val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gln Met Gln Pro 
            20                  25                  30          

Val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg 
        35                  40                  45              

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
    50                  55                  60                  

Ala Lys Gln Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65                  70                  75                  80  

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
                85                  90                  95      

Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile Val 
            100                 105                 110         

Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys 
        115                 120                 125             

Val Ile Asp Thr Asn Cys Ile Asn Val Ile Gln Pro Asp Gly Ser Tyr 
    130                 135                 140                 

Arg Ser Glu Glu Leu Asn Leu Val Ile Ile Gly Pro Ser Ala Asp Ile 
145                 150                 155                 160 

Ile Gln Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
                165                 170                 175     

Arg Asn Gly Tyr Gly Ser Thr Gln Tyr Ile Arg Phe Ser Pro Asp Phe 
            180                 185                 190         

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
        195                 200                 205             

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Gln 
    210                 215                 220                 



Leu Ile Tyr Ala Gly His Arg Leu Tyr Gly Ile Ala Ile Asn Pro Asn 
225                 230                 235                 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
                245                 250                 255     

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
            260                 265                 270         

Phe Ile Asp Ser Leu Gln Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
        275                 280                 285             

Lys Phe Lys Asp Ile Ala Ser Thr Leu Asn Lys Ala Lys Ser Ile Val 
    290                 295                 300                 

Gly Thr Thr Ala Ser Leu Gln Tyr Met Lys Asn Val Phe Lys Glu Lys 
305                 310                 315                 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
                325                 330                 335     

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu Ile Tyr Thr Glu Asp 
            340                 345                 350         

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
        355                 360                 365             

Phe Asp Lys Ala Val Phe Lys Ile Asn Ile Val Pro Lys Val Asn Tyr 
    370                 375                 380                 

Thr Ile Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385                 390                 395                 400 

Phe Asn Gly Gln Asn Thr Glu Ile Asn Asn Met Asn Phe Thr Lys Leu 
                405                 410                 415     

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
            420                 425                 430         

Gly Ile Ile Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 



        435                 440                 445             

Ala Leu Asn Asp Leu Cys Ile Lys Val Asn Asn Trp Asp Leu Phe Phe 
    450                 455                 460                 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465                 470                 475                 480 

Ile Thr Ser Asp Thr Asn Ile Glu Ala Ala Glu Glu Asn Ile Ser Leu 
                485                 490                 495     

Asp Leu Ile Gln Gln Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
            500                 505                 510         

Glu Asn Ile Ser Ile Glu Asn Leu Ser Ser Asp Ile Ile Gly Gln Leu 
        515                 520                 525             

Glu Leu Met Pro Asn Ile Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
    530                 535                 540                 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gln Glu Phe Glu 
545                 550                 555                 560 

His Gly Lys Ser Arg Ile Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
                565                 570                 575     

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
            580                 585                 590         

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
        595                 600                 605             

Gln Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
    610                 615                 620                 

Asp Lys Ile Ala Asp Ile Thr Ile Ile Ile Pro Tyr Ile Gly Pro Ala 
625                 630                 635                 640 

Leu Asn Ile Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
                645                 650                 655     



Ile Phe Ser Gly Ala Val Ile Leu Leu Glu Phe Ile Pro Glu Ile Ala 
            660                 665                 670         

Ile Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr Ile Ala Asn Lys 
        675                 680                 685             

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

Lys Trp Asp Glu Val Tyr Lys Tyr Ile Val Thr Asn Trp Leu Ala Lys 
705                 710                 715                 720 

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

Glu Asn Gln Ala Glu Ala Thr Lys Ala Ile Ile Asn Tyr Gln Tyr Asn 
            740                 745                 750         

Gln Tyr Thr Glu Glu Glu Lys Asn Asn Ile Asn Phe Asn Ile Asp Asp 
        755                 760                 765             

Leu Ser Ser Lys Leu Asn Glu Ser Ile Asn Lys Ala Met Ile Asn Ile 
    770                 775                 780                 

Asn Lys Phe Leu Asn Gln Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785                 790                 795                 800 

Ile Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
                805                 810                 815     

Asp Ala Leu Leu Lys Tyr Ile Tyr Asp Asn Arg Gly Thr Leu Ile Gly 
            820                 825                 830         

Gln Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
        835                 840                 845             

Ile Pro Phe Gln Leu Ser Lys Tyr Val Asp Asn Gln Arg Leu Leu Ser 
    850                 855                 860                 

Thr Phe Thr Glu Tyr Ile Lys Asn Ile Ile Asn Thr Ser Ile Leu Asn 



865                 870                 875                 880 

Leu Arg Tyr Glu Ser Asn His Leu Ile Asp Leu Ser Arg Tyr Ala Ser 
                885                 890                 895     

Lys Ile Asn Ile Gly Ser Lys Val Asn Phe Asp Pro Ile Asp Lys Asn 
            900                 905                 910         

Gln Ile Gln Leu Phe Asn Leu Glu Ser Ser Lys Ile Glu Val Ile Leu 
        915                 920                 925             

Lys Asn Ala Ile Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser Thr Ser 
    930                 935                 940                 

Phe Trp Ile Arg Ile Pro Lys Tyr Phe Asn Ser Ile Ser Leu Asn Asn 
945                 950                 955                 960 

Glu Tyr Thr Ile Ile Asn Cys Met Glu Asn Asn Ser Gly Trp Lys Val 
                965                 970                 975     

Ser Leu Asn Tyr Gly Glu Ile Ile Trp Thr Leu Gln Asp Thr Gln Glu 
            980                 985                 990         

Ile Lys Gln Arg Val Val Phe Lys  Tyr Ser Gln Met Ile  Asn Ile Ser 
        995                 1000                 1005             

Asp Tyr  Ile Asn Arg Trp Ile  Phe Val Thr Ile Thr  Asn Asn Arg 
    1010                 1015                 1020             

Leu Asn  Asn Ser Lys Ile Tyr  Ile Asn Gly Arg Leu  Ile Asp Gln 
    1025                 1030                 1035             

Lys Pro  Ile Ser Asn Leu Gly  Asn Ile His Ala Ser  Asn Asn Ile 
    1040                 1045                 1050             

Met Phe  Lys Leu Asp Gly Cys  Arg Asp Thr His Arg  Tyr Ile Trp 
    1055                 1060                 1065             

Ile Lys  Tyr Phe Asn Leu Phe  Asp Lys Glu Leu Asn  Glu Lys Glu 
    1070                 1075                 1080             



Ile Lys  Asp Leu Tyr Asp Asn  Gln Ser Asn Ser Gly  Ile Leu Lys 
    1085                 1090                 1095             

Asp Phe  Trp Gly Asp Tyr Leu  Gln Tyr Asp Lys Pro  Tyr Tyr Met 
    1100                 1105                 1110             

Leu Asn  Leu Tyr Asp Pro Asn  Lys Tyr Val Asp Val  Asn Asn Val 
    1115                 1120                 1125             

Gly Ile  Arg Gly Tyr Met Tyr  Leu Lys Gly Pro Arg  Gly Ser Val 
    1130                 1135                 1140             

Met Thr  Thr Asn Ile Tyr Leu  Asn Ser Ser Leu Tyr  Arg Gly Thr 
    1145                 1150                 1155             

Lys Phe  Ile Ile Lys Lys Tyr  Ala Ser Gly Asn Lys  Asp Asn Ile 
    1160                 1165                 1170             

Val Arg  Asn Asn Asp Arg Val  Tyr Ile Asn Val Val  Val Lys Asn 
    1175                 1180                 1185             

Lys Glu  Tyr Arg Leu Ala Thr  Asn Ala Ser Gln Ala  Gly Val Glu 
    1190                 1195                 1200             

Lys Ile  Leu Ser Ala Leu Glu  Ile Pro Asp Val Gly  Asn Leu Ser 
    1205                 1210                 1215             

Gln Val  Val Val Met Lys Ser  Lys Asn Asp Gln Gly  Ile Thr Asn 
    1220                 1225                 1230             

Lys Cys  Lys Met Asn Leu Gln  Asp Asn Asn Gly Asn  Asp Ile Gly 
    1235                 1240                 1245             

Phe Ile  Gly Phe His Gln Phe  Asn Asn Ile Ala Lys  Leu Val Ala 
    1250                 1255                 1260             

Ser Asn  Trp Tyr Asn Arg Gln  Ile Glu Arg Ser Ser  Arg Thr Leu 
    1265                 1270                 1275             

Gly Cys  Ser Trp Glu Phe Ile  Pro Val Asp Asp Gly  Trp Gly Glu 



    1280                 1285                 1290             

Arg Pro  Leu 
    1295     

<210>  5
<211>  3888
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  CatHN_v1

<400>  5
atgccattcg tcaacaagca attcaactac aaagacccag tcaacggcgt cgacatcgca       60

tacatcaaga ttccgaacgc cggtcaaatg cagccggtta aggcttttaa gatccacaac      120

aagatttggg ttatcccgga gcgtgacacc ttcacgaacc cggaagaagg cgatctgaac      180

ccgccaccgg aagcgaagca agtccctgtc agctactacg attcgacgta cctgagcacg      240

gataacgaaa aagataacta cctgaaaggt gtgaccaagc tgttcgaacg tatctacagc      300

acggatctgg gtcgcatgct gctgactagc attgttcgcg gtatcccgtt ctggggtggt      360

agcacgattg acaccgaact gaaggttatc gacactaact gcattaacgt tattcaaccg      420

gatggtagct atcgtagcga agagctgaat ctggtcatca ttggcccgag cgcagacatt      480

atccaattcg agtgcaagag ctttggtcac gaggttctga atctgacccg caatggctat      540

ggtagcaccc agtacattcg tttttcgccg gattttacct tcggctttga agagagcctg      600

gaggttgata ccaatccgtt gctgggtgcg ggcaaattcg ctaccgatcc ggctgtcacg      660

ctggcccatg aactgatcca cgcaggccac cgcctgtacg gcattgccat caacccaaac      720

cgtgtgttca aggttaatac gaatgcatac tacgagatga gcggcctgga agtcagcttc      780

gaagaactgc gcaccttcgg tggccatgac gctaaattca ttgacagctt gcaagagaat      840

gagttccgtc tgtactacta taacaaattc aaagacattg caagcacgtt gaacaaggcc      900

aaaagcatcg ttggtactac cgcgtcgttg cagtatatga agaatgtgtt taaagagaag      960

tacctgctgt ccgaggatac ctccggcaag tttagcgttg ataagctgaa gtttgacaaa     1020

ctgtacaaga tgctgaccga gatttacacc gaggacaact ttgtgaaatt cttcaaagtg     1080

ttgaatcgta aaacctatct gaattttgac aaagcggttt tcaagattaa catcgtgccg     1140



aaggtgaact acaccatcta tgacggtttt aacctgcgta acaccaacct ggcggcgaac     1200

tttaacggtc agaatacgga aatcaacaac atgaatttca cgaagttgaa gaacttcacg     1260

ggtctgttcg agttctataa gctgctgtgc gtgcgcggta tcatcaccag caaaaccaaa     1320

agcctggaca aaggctacaa caaggcgctg aatgacctgt gcattaaggt aaacaattgg     1380

gatctgttct tttcgccatc cgaagataat tttaccaacg acctgaacaa gggtgaagaa     1440

atcaccagcg atacgaatat tgaagcagcg gaagagaata tcagcctgga tctgatccag     1500

cagtactatc tgacctttaa cttcgacaat gaaccggaga acattagcat tgagaatctg     1560

agcagcgaca ttatcggtca gctggaactg atgccgaata tcgaacgttt cccgaacggc     1620

aaaaagtacg agctggacaa gtacactatg ttccattacc tgcgtgcaca ggagtttgaa     1680

cacggtaaac gtcgtatcgc gctgaccaac agcgttaacg aggccctgct gaacccgagc     1740

cgtgtctata ccttcttcag cagcgactat gttaagaaag tgaacaaagc cactgaggcc     1800

gcgatgttcc tgggctgggt ggaacagctg gtatatgact tcacggacga gacgagcgaa     1860

gtgagcacta ccgacaaaat tgctgatatt accatcatta tcccgtatat tggtccggca     1920

ctgaacattg gcaacatgcg ttacaaacgt cgttttgtgg gtgccctgat cttctccggt     1980

gccgtgattc tgctggagtt cattccggag attgcgatcc cggtgttggg taccttcgcg     2040

ctggtgtcct acatcgcgaa taaggttctg acggttcaga ccatcgataa cgcgctgtcg     2100

aaacgtaatg aaaaatggga cgaggtttac aaatacattg ttacgaattg gctggcgaaa     2160

gtcaataccc agatcgacct gatccgtaag aaaatgaaag aggcgctgga gaatcaggcg     2220

gaggccacca aagcaattat caactaccaa tacaaccagt acacggaaga agagaagaat     2280

aacattaact tcaatatcga tgatttgagc agcaagctga atgaatctat caacaaagcg     2340

atgatcaata tcaacaagtt tttgaatcag tgtagcgttt cgtacctgat gaatagcatg     2400

attccgtatg gcgtcaaacg tctggaggac ttcgacgcca gcctgaaaga tgcgttgctg     2460

aaatacattt acgacaatcg tggtacgctg attggccaag ttgaccgctt gaaagacaaa     2520

gttaacaata ccctgagccg tgaccgtcca tttcaactga gcaagtatgt tgataatcaa     2580

cgtctgttga gcactttcac cgagtatatc aaaaacatca tcaatactag cattctgaac     2640

ctgcgttacg agagcaatca tctgattgat ctgagccgtt atgcaagcaa gatcaacatc     2700

ggtagcaagg tcaattttga cccgatcgat aagaaccaga tccagctgtt taatctggaa     2760



tcgagcaaaa ttgaggttat cctgaaaaac gccattgtct acaactccat gtacgagaat     2820

ttctccacca gcttctggat tcgcatcccg aaatacttca acagcattag cctgaacaac     2880

gagtatacta tcatcaactg tatggagaac aacagcggtt ggaaggtgtc tctgaactat     2940

ggtgagatca tttggacctt gcaggacacc caagagatca agcagcgcgt cgtgttcaag     3000

tactctcaaa tgatcaacat ttccgattac attaatcgtt ggatcttcgt gaccattacg     3060

aataaccgtc tgaataacag caagatttac atcaatggtc gcttgatcga tcagaaaccg     3120

attagcaacc tgggtaatat ccacgcaagc aacaacatta tgttcaaatt ggacggttgc     3180

cgcgataccc atcgttatat ctggatcaag tatttcaacc tgtttgataa agaactgaat     3240

gagaaggaga tcaaagattt gtatgacaac caatctaaca gcggcatttt gaaggacttc     3300

tggggcgatt atctgcaata cgataagccg tactatatgc tgaacctgta tgatccgaac     3360

aaatatgtgg atgtcaataa tgtgggtatt cgtggttaca tgtatttgaa gggtccgcgt     3420

ggcagcgtta tgacgaccaa catttacctg aactctagcc tgtaccgtgg tacgaaattc     3480

atcattaaga aatatgccag cggcaacaaa gataacattg tgcgtaataa cgatcgtgtc     3540

tacatcaacg tggtcgtgaa gaataaagag taccgtctgg cgaccaacgc ttcgcaggcg     3600

ggtgttgaga aaattctgag cgcgttggag atccctgatg tcggtaatct gagccaagtc     3660

gtggttatga agagcaagaa cgaccagggt atcactaaca agtgcaagat gaacctgcaa     3720

gacaacaatg gtaacgacat cggctttatt ggtttccacc agttcaacaa tattgctaaa     3780

ctggtagcga gcaattggta caatcgtcag attgagcgca gcagccgtac tttgggctgt     3840

agctgggagt ttatcccggt cgatgatggt tggggcgaac gtccgctg                  3888

<210>  6
<211>  1296
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  CatHN_v1

<400>  6

Met Pro Phe Val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1               5                   10                  15      

Val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gln Met Gln Pro 



            20                  25                  30          

Val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg 
        35                  40                  45              

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
    50                  55                  60                  

Ala Lys Gln Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65                  70                  75                  80  

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
                85                  90                  95      

Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile Val 
            100                 105                 110         

Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys 
        115                 120                 125             

Val Ile Asp Thr Asn Cys Ile Asn Val Ile Gln Pro Asp Gly Ser Tyr 
    130                 135                 140                 

Arg Ser Glu Glu Leu Asn Leu Val Ile Ile Gly Pro Ser Ala Asp Ile 
145                 150                 155                 160 

Ile Gln Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
                165                 170                 175     

Arg Asn Gly Tyr Gly Ser Thr Gln Tyr Ile Arg Phe Ser Pro Asp Phe 
            180                 185                 190         

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
        195                 200                 205             

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
    210                 215                 220                 

Leu Ile His Ala Gly His Arg Leu Tyr Gly Ile Ala Ile Asn Pro Asn 
225                 230                 235                 240 



Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
                245                 250                 255     

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
            260                 265                 270         

Phe Ile Asp Ser Leu Gln Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
        275                 280                 285             

Lys Phe Lys Asp Ile Ala Ser Thr Leu Asn Lys Ala Lys Ser Ile Val 
    290                 295                 300                 

Gly Thr Thr Ala Ser Leu Gln Tyr Met Lys Asn Val Phe Lys Glu Lys 
305                 310                 315                 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
                325                 330                 335     

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu Ile Tyr Thr Glu Asp 
            340                 345                 350         

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
        355                 360                 365             

Phe Asp Lys Ala Val Phe Lys Ile Asn Ile Val Pro Lys Val Asn Tyr 
    370                 375                 380                 

Thr Ile Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385                 390                 395                 400 

Phe Asn Gly Gln Asn Thr Glu Ile Asn Asn Met Asn Phe Thr Lys Leu 
                405                 410                 415     

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
            420                 425                 430         

Gly Ile Ile Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
        435                 440                 445             

Ala Leu Asn Asp Leu Cys Ile Lys Val Asn Asn Trp Asp Leu Phe Phe 



    450                 455                 460                 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465                 470                 475                 480 

Ile Thr Ser Asp Thr Asn Ile Glu Ala Ala Glu Glu Asn Ile Ser Leu 
                485                 490                 495     

Asp Leu Ile Gln Gln Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
            500                 505                 510         

Glu Asn Ile Ser Ile Glu Asn Leu Ser Ser Asp Ile Ile Gly Gln Leu 
        515                 520                 525             

Glu Leu Met Pro Asn Ile Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
    530                 535                 540                 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gln Glu Phe Glu 
545                 550                 555                 560 

His Gly Lys Arg Arg Ile Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
                565                 570                 575     

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
            580                 585                 590         

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
        595                 600                 605             

Gln Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
    610                 615                 620                 

Asp Lys Ile Ala Asp Ile Thr Ile Ile Ile Pro Tyr Ile Gly Pro Ala 
625                 630                 635                 640 

Leu Asn Ile Gly Asn Met Arg Tyr Lys Arg Arg Phe Val Gly Ala Leu 
                645                 650                 655     

Ile Phe Ser Gly Ala Val Ile Leu Leu Glu Phe Ile Pro Glu Ile Ala 
            660                 665                 670         



Ile Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr Ile Ala Asn Lys 
        675                 680                 685             

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

Lys Trp Asp Glu Val Tyr Lys Tyr Ile Val Thr Asn Trp Leu Ala Lys 
705                 710                 715                 720 

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

Glu Asn Gln Ala Glu Ala Thr Lys Ala Ile Ile Asn Tyr Gln Tyr Asn 
            740                 745                 750         

Gln Tyr Thr Glu Glu Glu Lys Asn Asn Ile Asn Phe Asn Ile Asp Asp 
        755                 760                 765             

Leu Ser Ser Lys Leu Asn Glu Ser Ile Asn Lys Ala Met Ile Asn Ile 
    770                 775                 780                 

Asn Lys Phe Leu Asn Gln Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785                 790                 795                 800 

Ile Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
                805                 810                 815     

Asp Ala Leu Leu Lys Tyr Ile Tyr Asp Asn Arg Gly Thr Leu Ile Gly 
            820                 825                 830         

Gln Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Arg Asp 
        835                 840                 845             

Arg Pro Phe Gln Leu Ser Lys Tyr Val Asp Asn Gln Arg Leu Leu Ser 
    850                 855                 860                 

Thr Phe Thr Glu Tyr Ile Lys Asn Ile Ile Asn Thr Ser Ile Leu Asn 
865                 870                 875                 880 

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



                885                 890                 895     

Lys Ile Asn Ile Gly Ser Lys Val Asn Phe Asp Pro Ile Asp Lys Asn 
            900                 905                 910         

Gln Ile Gln Leu Phe Asn Leu Glu Ser Ser Lys Ile Glu Val Ile Leu 
        915                 920                 925             

Lys Asn Ala Ile Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser Thr Ser 
    930                 935                 940                 

Phe Trp Ile Arg Ile Pro Lys Tyr Phe Asn Ser Ile Ser Leu Asn Asn 
945                 950                 955                 960 

Glu Tyr Thr Ile Ile Asn Cys Met Glu Asn Asn Ser Gly Trp Lys Val 
                965                 970                 975     

Ser Leu Asn Tyr Gly Glu Ile Ile Trp Thr Leu Gln Asp Thr Gln Glu 
            980                 985                 990         

Ile Lys Gln Arg Val Val Phe Lys  Tyr Ser Gln Met Ile  Asn Ile Ser 
        995                 1000                 1005             

Asp Tyr  Ile Asn Arg Trp Ile  Phe Val Thr Ile Thr  Asn Asn Arg 
    1010                 1015                 1020             

Leu Asn  Asn Ser Lys Ile Tyr  Ile Asn Gly Arg Leu  Ile Asp Gln 
    1025                 1030                 1035             

Lys Pro  Ile Ser Asn Leu Gly  Asn Ile His Ala Ser  Asn Asn Ile 
    1040                 1045                 1050             

Met Phe  Lys Leu Asp Gly Cys  Arg Asp Thr His Arg  Tyr Ile Trp 
    1055                 1060                 1065             

Ile Lys  Tyr Phe Asn Leu Phe  Asp Lys Glu Leu Asn  Glu Lys Glu 
    1070                 1075                 1080             

Ile Lys  Asp Leu Tyr Asp Asn  Gln Ser Asn Ser Gly  Ile Leu Lys 
    1085                 1090                 1095             



Asp Phe  Trp Gly Asp Tyr Leu  Gln Tyr Asp Lys Pro  Tyr Tyr Met 
    1100                 1105                 1110             

Leu Asn  Leu Tyr Asp Pro Asn  Lys Tyr Val Asp Val  Asn Asn Val 
    1115                 1120                 1125             

Gly Ile  Arg Gly Tyr Met Tyr  Leu Lys Gly Pro Arg  Gly Ser Val 
    1130                 1135                 1140             

Met Thr  Thr Asn Ile Tyr Leu  Asn Ser Ser Leu Tyr  Arg Gly Thr 
    1145                 1150                 1155             

Lys Phe  Ile Ile Lys Lys Tyr  Ala Ser Gly Asn Lys  Asp Asn Ile 
    1160                 1165                 1170             

Val Arg  Asn Asn Asp Arg Val  Tyr Ile Asn Val Val  Val Lys Asn 
    1175                 1180                 1185             

Lys Glu  Tyr Arg Leu Ala Thr  Asn Ala Ser Gln Ala  Gly Val Glu 
    1190                 1195                 1200             

Lys Ile  Leu Ser Ala Leu Glu  Ile Pro Asp Val Gly  Asn Leu Ser 
    1205                 1210                 1215             

Gln Val  Val Val Met Lys Ser  Lys Asn Asp Gln Gly  Ile Thr Asn 
    1220                 1225                 1230             

Lys Cys  Lys Met Asn Leu Gln  Asp Asn Asn Gly Asn  Asp Ile Gly 
    1235                 1240                 1245             

Phe Ile  Gly Phe His Gln Phe  Asn Asn Ile Ala Lys  Leu Val Ala 
    1250                 1255                 1260             

Ser Asn  Trp Tyr Asn Arg Gln  Ile Glu Arg Ser Ser  Arg Thr Leu 
    1265                 1270                 1275             

Gly Cys  Ser Trp Glu Phe Ile  Pro Val Asp Asp Gly  Trp Gly Glu 
    1280                 1285                 1290             

Arg Pro  Leu 



    1295     

<210>  7
<211>  3888
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  CatHN_v2

<400>  7
atgccattcg tcaacaagca attcaactac aaagacccag tcaacggcgt cgacatcgca       60

tacatcaaga ttccgaacgc cggtcaaatg cagccggtta aggcttttaa gatccacaac      120

aagatttggg ttatcccgga gcgtgacacc ttcacgaacc cggaagaagg cgatctgaac      180

ccgccaccgg aagcgaagca agtccctgtc agctactacg attcgacgta cctgagcacg      240

gataacgaaa aagataacta cctgaaaggt gtgaccaagc tgttcgaacg tatctacagc      300

acggatctgg gtcgcatgct gctgactagc attgttcgcg gtatcccgtt ctggggtggt      360

agcacgattg acaccgaact gaaggttatc gacactaact gcattaacgt tattcaaccg      420

gatggtagct atcgtagcga agagctgaat ctggtcatca ttggcccgag cgcagacatt      480

atccaattcg agtgcaagag ctttggtcac gaggttctga atctgacccg caatggctat      540

ggtagcaccc agtacattcg tttttcgccg gattttacct tcggctttga agagagcctg      600

gaggttgata ccaatccgtt gctgggtgcg ggcaaattcg ctaccgatcc ggctgtcacg      660

ctggcccatg aactgatcca cgcaggccac cgcctgtacg gcattgccat caacccaaac      720

cgtgtgttca aggttaatac gaatgcatac tacgagatga gcggcctgga agtcagcttc      780

gaagaactgc gcaccttcgg tggccatgac gctaaattca ttgacagctt gcaagagaat      840

gagttccgtc tgtactacta taacaaattc aaagacattg caagcacgtt gaacaaggcc      900

aaaagcatcg ttggtactac cgcgtcgttg cagtatatga agaatgtgtt taaagagaag      960

tacctgctgt ccgaggatac ctccggcaag tttagcgttg ataagctgaa gtttgacaaa     1020

ctgtacaaga tgctgaccga gatttacacc gaggacaact ttgtgaaatt cttcaaagtg     1080

ttgaatcgta aaacctatct gaattttgac aaagcggttt tcaagattaa catcgtgccg     1140

aaggtgaact acaccatcta tgacggtttt aacctgcgta acaccaacct ggcggcgaac     1200

tttaacggtc agaatacgga aatcaacaac atgaatttca cgaagttgaa gaacttcacg     1260



ggtctgttcg agttctataa gctgctgtgc gtgcgcggta tcatcaccag caaaaccaaa     1320

agcctggaca aaggctacaa caaggcgctg aatgacctgt gcattaaggt aaacaattgg     1380

gatctgttct tttcgccatc cgaagataat tttaccaacg acctgaagaa gggtgaagaa     1440

atcaccagcg atacgaatat tgaagcagcg gaagagaata tcagcctgga tctgatccag     1500

cagtactatc tgacctttaa cttcgacaat gaaccggaga acattagcat tgagaatctg     1560

agcagcgaca ttatcggtca gctggaactg atgccgaata tcgaacgttt cccgaacggc     1620

aaaaagtacg agctggacaa gtacactatg ttccattacc tgcgtgcaca ggagtttgaa     1680

cacggtaaaa gccgtatcgc gctgaccaac agcgttaacg aggccctgct gaacccgagc     1740

cgtgtctata ccttcttcag cagcgactat gttaagaaag tgaacaaagc cactaaggcc     1800

gcgatgttcc tgggctgggt ggaacagctg gtatatgact tcacggacga gacgagcgaa     1860

gtgagcacta ccgacaaaat tgctgatatt accatcatta tcccgtatat tggtccggca     1920

ctgaacattg gcaacatgct gtacaaagac gattttgtgg gtgccctgat cttctccggt     1980

gccgtgattc tgctggagtt cattccggag attgcgatcc cggtgttggg taccttcgcg     2040

ctggtgtcct acatcgcgaa gaaggttctg acggttcaga ccatcgataa cgcgctgtcg     2100

aaacgtaatg aaaaatggga cgaggtttac aaatacattg ttacgaattg gctggcgaaa     2160

gtcaataccc agatcgacct gatccgtaag aaaatgaaag aggcgctgga gaatcaggcg     2220

gaggccacca aagcaattat caactaccaa tacaaccagt acacggaaga agagaagaat     2280

aagattaagt tcaatatcga tgatttgagc agcaagctga atgaatctat caacaaagcg     2340

atgatcaata tcaacaagtt tttgaatcag tgtagcgttt cgtacctgat gaatagcatg     2400

attccgtatg gcgtcaaacg tctggaggac ttcgacgcca gcctgaaaga tgcgttgctg     2460

aaatacattt acgacaatcg tggtacgctg aagggccaag ttgaccgctt gaaagacaaa     2520

gttaacaata ccctgagcac cgacatccca tttcaactga gcaagtatgt tgataatcaa     2580

cgtctgttga gcactttcac cgagtatatc aaaaacatca tcaatactag cattctgaac     2640

ctgcgttacg agagcaatca tctgattgat ctgagccgtt atgcaagcaa gatcaacatc     2700

ggtagcaagg tcaattttga cccgatcgat aagaaccaga tccagctgtt taatctggaa     2760

tcgagcaaaa ttgaggttat cctgaaaaac gccattgtct acaactccat gtacgagaat     2820

ttctccacca gcttctggat tcgcatcccg aaatacttca acagcattag cctgaacaac     2880



gagtatacta tcatcaactg tatggagaac aacagcggtt ggaaggtgtc tctgaactat     2940

ggtgagatca tttggacctt gcaggacacc caagagatca agcagcgcgt cgtgttcaag     3000

tactctcaaa tgatcaacat ttccgattac attaatcgtt ggatcttcgt gaccattacg     3060

aataaccgtc tgaataacag caagatttac atcaatggtc gcttgatcga tcagaaaccg     3120

attagcaacc tgggtaatat ccacgcaagc aacaacatta tgttcaaatt ggacggttgc     3180

cgcgataccc atcgttatat ctggatcaag tatttcaacc tgtttgataa agaactgaat     3240

gagaaggaga tcaaagattt gtatgacaac caatctaaca gcggcatttt gaaggacttc     3300

tggggcgatt atctgcaata cgataagccg tactatatgc tgaacctgta tgatccgaac     3360

aaatatgtgg atgtcaataa tgtgggtatt cgtggttaca tgtatttgaa gggtccgcgt     3420

ggcagcgtta tgacgaccaa catttacctg aactctagcc tgtaccgtgg tacgaaattc     3480

atcattaaga aatatgccag cggcaacaaa gataacattg tgcgtaataa cgatcgtgtc     3540

tacatcaacg tggtcgtgaa gaataaagag taccgtctgg cgaccaacgc ttcgcaggcg     3600

ggtgttgaga aaattctgag cgcgttggag atccctgatg tcggtaatct gagccaagtc     3660

gtggttatga agagcaagaa cgaccagggt atcactaaca agtgcaagat gaacctgcaa     3720

gacaacaatg gtaacgacat cggctttatt ggtttccacc agttcaacaa tattgctaaa     3780

ctggtagcga gcaattggta caatcgtcag attgagcgca gcagccgtac tttgggctgt     3840

agctgggagt ttatcccggt cgatgatggt tggggcgaac gtccgctg                  3888

<210>  8
<211>  1296
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  CatHN_v2

<400>  8

Met Pro Phe Val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1               5                   10                  15      

Val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gln Met Gln Pro 
            20                  25                  30          

Val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg 



        35                  40                  45              

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
    50                  55                  60                  

Ala Lys Gln Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65                  70                  75                  80  

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
                85                  90                  95      

Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile Val 
            100                 105                 110         

Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys 
        115                 120                 125             

Val Ile Asp Thr Asn Cys Ile Asn Val Ile Gln Pro Asp Gly Ser Tyr 
    130                 135                 140                 

Arg Ser Glu Glu Leu Asn Leu Val Ile Ile Gly Pro Ser Ala Asp Ile 
145                 150                 155                 160 

Ile Gln Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
                165                 170                 175     

Arg Asn Gly Tyr Gly Ser Thr Gln Tyr Ile Arg Phe Ser Pro Asp Phe 
            180                 185                 190         

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
        195                 200                 205             

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
    210                 215                 220                 

Leu Ile His Ala Gly His Arg Leu Tyr Gly Ile Ala Ile Asn Pro Asn 
225                 230                 235                 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
                245                 250                 255     



Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
            260                 265                 270         

Phe Ile Asp Ser Leu Gln Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
        275                 280                 285             

Lys Phe Lys Asp Ile Ala Ser Thr Leu Asn Lys Ala Lys Ser Ile Val 
    290                 295                 300                 

Gly Thr Thr Ala Ser Leu Gln Tyr Met Lys Asn Val Phe Lys Glu Lys 
305                 310                 315                 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
                325                 330                 335     

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu Ile Tyr Thr Glu Asp 
            340                 345                 350         

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
        355                 360                 365             

Phe Asp Lys Ala Val Phe Lys Ile Asn Ile Val Pro Lys Val Asn Tyr 
    370                 375                 380                 

Thr Ile Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385                 390                 395                 400 

Phe Asn Gly Gln Asn Thr Glu Ile Asn Asn Met Asn Phe Thr Lys Leu 
                405                 410                 415     

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
            420                 425                 430         

Gly Ile Ile Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
        435                 440                 445             

Ala Leu Asn Asp Leu Cys Ile Lys Val Asn Asn Trp Asp Leu Phe Phe 
    450                 455                 460                 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Lys Lys Gly Glu Glu 



465                 470                 475                 480 

Ile Thr Ser Asp Thr Asn Ile Glu Ala Ala Glu Glu Asn Ile Ser Leu 
                485                 490                 495     

Asp Leu Ile Gln Gln Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
            500                 505                 510         

Glu Asn Ile Ser Ile Glu Asn Leu Ser Ser Asp Ile Ile Gly Gln Leu 
        515                 520                 525             

Glu Leu Met Pro Asn Ile Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
    530                 535                 540                 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gln Glu Phe Glu 
545                 550                 555                 560 

His Gly Lys Ser Arg Ile Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
                565                 570                 575     

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
            580                 585                 590         

Lys Val Asn Lys Ala Thr Lys Ala Ala Met Phe Leu Gly Trp Val Glu 
        595                 600                 605             

Gln Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
    610                 615                 620                 

Asp Lys Ile Ala Asp Ile Thr Ile Ile Ile Pro Tyr Ile Gly Pro Ala 
625                 630                 635                 640 

Leu Asn Ile Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
                645                 650                 655     

Ile Phe Ser Gly Ala Val Ile Leu Leu Glu Phe Ile Pro Glu Ile Ala 
            660                 665                 670         

Ile Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr Ile Ala Lys Lys 
        675                 680                 685             



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

Lys Trp Asp Glu Val Tyr Lys Tyr Ile Val Thr Asn Trp Leu Ala Lys 
705                 710                 715                 720 

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

Glu Asn Gln Ala Glu Ala Thr Lys Ala Ile Ile Asn Tyr Gln Tyr Asn 
            740                 745                 750         

Gln Tyr Thr Glu Glu Glu Lys Asn Lys Ile Lys Phe Asn Ile Asp Asp 
        755                 760                 765             

Leu Ser Ser Lys Leu Asn Glu Ser Ile Asn Lys Ala Met Ile Asn Ile 
    770                 775                 780                 

Asn Lys Phe Leu Asn Gln Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785                 790                 795                 800 

Ile Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
                805                 810                 815     

Asp Ala Leu Leu Lys Tyr Ile Tyr Asp Asn Arg Gly Thr Leu Lys Gly 
            820                 825                 830         

Gln Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
        835                 840                 845             

Ile Pro Phe Gln Leu Ser Lys Tyr Val Asp Asn Gln Arg Leu Leu Ser 
    850                 855                 860                 

Thr Phe Thr Glu Tyr Ile Lys Asn Ile Ile Asn Thr Ser Ile Leu Asn 
865                 870                 875                 880 

Leu Arg Tyr Glu Ser Asn His Leu Ile Asp Leu Ser Arg Tyr Ala Ser 
                885                 890                 895     

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



            900                 905                 910         

Gln Ile Gln Leu Phe Asn Leu Glu Ser Ser Lys Ile Glu Val Ile Leu 
        915                 920                 925             

Lys Asn Ala Ile Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser Thr Ser 
    930                 935                 940                 

Phe Trp Ile Arg Ile Pro Lys Tyr Phe Asn Ser Ile Ser Leu Asn Asn 
945                 950                 955                 960 

Glu Tyr Thr Ile Ile Asn Cys Met Glu Asn Asn Ser Gly Trp Lys Val 
                965                 970                 975     

Ser Leu Asn Tyr Gly Glu Ile Ile Trp Thr Leu Gln Asp Thr Gln Glu 
            980                 985                 990         

Ile Lys Gln Arg Val Val Phe Lys  Tyr Ser Gln Met Ile  Asn Ile Ser 
        995                 1000                 1005             

Asp Tyr  Ile Asn Arg Trp Ile  Phe Val Thr Ile Thr  Asn Asn Arg 
    1010                 1015                 1020             

Leu Asn  Asn Ser Lys Ile Tyr  Ile Asn Gly Arg Leu  Ile Asp Gln 
    1025                 1030                 1035             

Lys Pro  Ile Ser Asn Leu Gly  Asn Ile His Ala Ser  Asn Asn Ile 
    1040                 1045                 1050             

Met Phe  Lys Leu Asp Gly Cys  Arg Asp Thr His Arg  Tyr Ile Trp 
    1055                 1060                 1065             

Ile Lys  Tyr Phe Asn Leu Phe  Asp Lys Glu Leu Asn  Glu Lys Glu 
    1070                 1075                 1080             

Ile Lys  Asp Leu Tyr Asp Asn  Gln Ser Asn Ser Gly  Ile Leu Lys 
    1085                 1090                 1095             

Asp Phe  Trp Gly Asp Tyr Leu  Gln Tyr Asp Lys Pro  Tyr Tyr Met 
    1100                 1105                 1110             



Leu Asn  Leu Tyr Asp Pro Asn  Lys Tyr Val Asp Val  Asn Asn Val 
    1115                 1120                 1125             

Gly Ile  Arg Gly Tyr Met Tyr  Leu Lys Gly Pro Arg  Gly Ser Val 
    1130                 1135                 1140             

Met Thr  Thr Asn Ile Tyr Leu  Asn Ser Ser Leu Tyr  Arg Gly Thr 
    1145                 1150                 1155             

Lys Phe  Ile Ile Lys Lys Tyr  Ala Ser Gly Asn Lys  Asp Asn Ile 
    1160                 1165                 1170             

Val Arg  Asn Asn Asp Arg Val  Tyr Ile Asn Val Val  Val Lys Asn 
    1175                 1180                 1185             

Lys Glu  Tyr Arg Leu Ala Thr  Asn Ala Ser Gln Ala  Gly Val Glu 
    1190                 1195                 1200             

Lys Ile  Leu Ser Ala Leu Glu  Ile Pro Asp Val Gly  Asn Leu Ser 
    1205                 1210                 1215             

Gln Val  Val Val Met Lys Ser  Lys Asn Asp Gln Gly  Ile Thr Asn 
    1220                 1225                 1230             

Lys Cys  Lys Met Asn Leu Gln  Asp Asn Asn Gly Asn  Asp Ile Gly 
    1235                 1240                 1245             

Phe Ile  Gly Phe His Gln Phe  Asn Asn Ile Ala Lys  Leu Val Ala 
    1250                 1255                 1260             

Ser Asn  Trp Tyr Asn Arg Gln  Ile Glu Arg Ser Ser  Arg Thr Leu 
    1265                 1270                 1275             

Gly Cys  Ser Trp Glu Phe Ile  Pro Val Asp Asp Gly  Trp Gly Glu 
    1280                 1285                 1290             

Arg Pro  Leu 
    1295     

<210>  9



<211>  3888
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  CatHN_v3

<400>  9
atgccattcg tcaacaagca attcaactac aaagacccag tcaacggcgt cgacatcgca       60

tacatcaaga ttccgaacgc cggtcaaatg cagccggtta aggcttttaa gatccacaac      120

aagatttggg ttatcccgga gcgtgacacc ttcacgaacc cggaagaagg cgatctgaac      180

ccgccaccgg aagcgaagca agtccctgtc agctactacg attcgacgta cctgagcacg      240

gataacgaaa aagataacta cctgaaaggt gtgaccaagc tgttcgaacg tatctacagc      300

acggatctgg gtcgcatgct gctgactagc attgttcgcg gtatcccgtt ctggggtggt      360

agcacgattg acaccgaact gaaggttatc gacactaact gcattaacgt tattcaaccg      420

gatggtagct atcgtagcga agagctgaat ctggtcatca ttggcccgag cgcagacatt      480

atccaattcg agtgcaagag ctttggtcac gaggttctga atctgacccg caatggctat      540

ggtagcaccc agtacattcg tttttcgccg gattttacct tcggctttga agagagcctg      600

gaggttgata ccaatccgtt gctgggtgcg ggcaaattcg ctaccgatcc ggctgtcacg      660

ctggcccatg aactgatcca cgcaggccac cgcctgtacg gcattgccat caacccaaac      720

cgtgtgttca aggttaatac gaatgcatac tacgagatga gcggcctgga agtcagcttc      780

gaagaactgc gcaccttcgg tggccatgac gctaaattca ttgacagctt gcaagagaat      840

gagttccgtc tgtactacta taacaaattc aaagacattg caagcacgtt gaacaaggcc      900

aaaagcatcg ttggtactac cgcgtcgttg cagtatatga agaatgtgtt taaagagaag      960

tacctgctgt ccgaggatac ctccggcaag tttagcgttg ataagctgaa gtttgacaaa     1020

ctgtacaaga tgctgaccga gatttacacc gaggacaact ttgtgaaatt cttcaaagtg     1080

ttgaatcgta aaacctatct gaattttgac aaagcggttt tcaagattaa catcgtgccg     1140

aaggtgaact acaccatcta tgacggtttt aacctgcgta acaccaacct ggcggcgaac     1200

tttaacggtc agaatacgga aatcaacaac atgaatttca cgaagttgaa gaacttcacg     1260

ggtctgttcg agttctataa gctgctgtgc gtgcgcggta tcatcaccag caaaaccaaa     1320

agcctggaca aaggctacaa caaggcgctg aatgacctgt gcattaaggt aaacaattgg     1380



gatctgttct tttcgccatc cgaagataat tttaccaacg acctgaacaa gggtgaagaa     1440

atcaccagcg atacgaatat tgaagcagcg gaagagaata tcagcctgga tctgatccag     1500

cagtactatc tgacctttaa cttcgacaat gaaccggaga acattagcat tgagaatctg     1560

agcagcgaca ttatcggtca gctggaactg atgccgaata tcgaacgttt cccgaacggc     1620

aaaaagtacg agctggacaa gtacactatg ttccattacc tgcgtgcaca ggagtttgaa     1680

cacggtaaaa gccgtatcgc gctgaccaac agcgttaacg aggccctgct gaaaccgagc     1740

cgtgtctata ccttcttcag cagcgactat gttaagaaag tgaacaaagc cactgaggcc     1800

gcgatgttcc tgggctgggt ggaacagctg gtatatgact tcacggacga gacgagcgaa     1860

gtgagcacta ccgacaaaat tgctgatatt accatcatta tcccgtatat tggtccggca     1920

ctgaacattg gcaacatgct gtacaaagac gattttgtgg gtgccctgat cttctccggt     1980

gccgtgattc tgctggagtt cattccggag attgcgatcc cgaagttggg taccttcgcg     2040

ctggtgtcct acaaggcgaa taaggttctg acggttcaga ccatcgataa cgcgctgtcg     2100

aaacgtaatg aaaaatggga cgaggtttac aaatacattg ttacgaattg gctggcgaaa     2160

gtcaataccc agatcgacct gatccgtaag aaaatgaaag aggcgctgga gaatcaggcg     2220

gaggccacca aagcaattat caactaccaa tacaaccagt acaaggaaaa agagaagaat     2280

aacattaact tcaatatcga tgatttgagc agcaagctga atgaatctat caacaaagcg     2340

atgatcaata tcaacaagtt tttgaatcag tgtagcgttt cgtacctgat gaatagcatg     2400

attccgtatg gcgtcaaacg tctggaggac ttcgacgcca gcctgaaaga tgcgttgctg     2460

aaatacattt acgacaatcg tggtacgctg attggccaag ttgaccgctt gaaagacaaa     2520

gttaacaata ccctgagcac cgacatccca tttcaactga gcaagtatgt tgataatcaa     2580

cgtctgttga gcactttcac cgagtatatc aaaaacatca tcaatactag cattctgaac     2640

ctgcgttacg agagcaatca tctgattgat ctgagccgtt atgcaagcaa gatcaacatc     2700

ggtagcaagg tcaattttga cccgatcgat aagaaccaga tccagctgtt taatctggaa     2760

tcgagcaaaa ttgaggttat cctgaaaaac gccattgtct acaactccat gtacgagaat     2820

ttctccacca gcttctggat tcgcatcccg aaatacttca acagcattag cctgaacaac     2880

gagtatacta tcatcaactg tatggagaac aacagcggtt ggaaggtgtc tctgaactat     2940

ggtgagatca tttggacctt gcaggacacc caagagatca agcagcgcgt cgtgttcaag     3000



tactctcaaa tgatcaacat ttccgattac attaatcgtt ggatcttcgt gaccattacg     3060

aataaccgtc tgaataacag caagatttac atcaatggtc gcttgatcga tcagaaaccg     3120

attagcaacc tgggtaatat ccacgcaagc aacaacatta tgttcaaatt ggacggttgc     3180

cgcgataccc atcgttatat ctggatcaag tatttcaacc tgtttgataa agaactgaat     3240

gagaaggaga tcaaagattt gtatgacaac caatctaaca gcggcatttt gaaggacttc     3300

tggggcgatt atctgcaata cgataagccg tactatatgc tgaacctgta tgatccgaac     3360

aaatatgtgg atgtcaataa tgtgggtatt cgtggttaca tgtatttgaa gggtccgcgt     3420

ggcagcgtta tgacgaccaa catttacctg aactctagcc tgtaccgtgg tacgaaattc     3480

atcattaaga aatatgccag cggcaacaaa gataacattg tgcgtaataa cgatcgtgtc     3540

tacatcaacg tggtcgtgaa gaataaagag taccgtctgg cgaccaacgc ttcgcaggcg     3600

ggtgttgaga aaattctgag cgcgttggag atccctgatg tcggtaatct gagccaagtc     3660

gtggttatga agagcaagaa cgaccagggt atcactaaca agtgcaagat gaacctgcaa     3720

gacaacaatg gtaacgacat cggctttatt ggtttccacc agttcaacaa tattgctaaa     3780

ctggtagcga gcaattggta caatcgtcag attgagcgca gcagccgtac tttgggctgt     3840

agctgggagt ttatcccggt cgatgatggt tggggcgaac gtccgctg                  3888

<210>  10
<211>  1296
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  CatHN_v3

<400>  10

Met Pro Phe Val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1               5                   10                  15      

Val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gln Met Gln Pro 
            20                  25                  30          

Val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg 
        35                  40                  45              

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 



    50                  55                  60                  

Ala Lys Gln Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65                  70                  75                  80  

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
                85                  90                  95      

Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile Val 
            100                 105                 110         

Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys 
        115                 120                 125             

Val Ile Asp Thr Asn Cys Ile Asn Val Ile Gln Pro Asp Gly Ser Tyr 
    130                 135                 140                 

Arg Ser Glu Glu Leu Asn Leu Val Ile Ile Gly Pro Ser Ala Asp Ile 
145                 150                 155                 160 

Ile Gln Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
                165                 170                 175     

Arg Asn Gly Tyr Gly Ser Thr Gln Tyr Ile Arg Phe Ser Pro Asp Phe 
            180                 185                 190         

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
        195                 200                 205             

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
    210                 215                 220                 

Leu Ile His Ala Gly His Arg Leu Tyr Gly Ile Ala Ile Asn Pro Asn 
225                 230                 235                 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
                245                 250                 255     

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
            260                 265                 270         



Phe Ile Asp Ser Leu Gln Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
        275                 280                 285             

Lys Phe Lys Asp Ile Ala Ser Thr Leu Asn Lys Ala Lys Ser Ile Val 
    290                 295                 300                 

Gly Thr Thr Ala Ser Leu Gln Tyr Met Lys Asn Val Phe Lys Glu Lys 
305                 310                 315                 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
                325                 330                 335     

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu Ile Tyr Thr Glu Asp 
            340                 345                 350         

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
        355                 360                 365             

Phe Asp Lys Ala Val Phe Lys Ile Asn Ile Val Pro Lys Val Asn Tyr 
    370                 375                 380                 

Thr Ile Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385                 390                 395                 400 

Phe Asn Gly Gln Asn Thr Glu Ile Asn Asn Met Asn Phe Thr Lys Leu 
                405                 410                 415     

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
            420                 425                 430         

Gly Ile Ile Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
        435                 440                 445             

Ala Leu Asn Asp Leu Cys Ile Lys Val Asn Asn Trp Asp Leu Phe Phe 
    450                 455                 460                 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465                 470                 475                 480 

Ile Thr Ser Asp Thr Asn Ile Glu Ala Ala Glu Glu Asn Ile Ser Leu 



                485                 490                 495     

Asp Leu Ile Gln Gln Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
            500                 505                 510         

Glu Asn Ile Ser Ile Glu Asn Leu Ser Ser Asp Ile Ile Gly Gln Leu 
        515                 520                 525             

Glu Leu Met Pro Asn Ile Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
    530                 535                 540                 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gln Glu Phe Glu 
545                 550                 555                 560 

His Gly Lys Ser Arg Ile Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
                565                 570                 575     

Leu Lys Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
            580                 585                 590         

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
        595                 600                 605             

Gln Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
    610                 615                 620                 

Asp Lys Ile Ala Asp Ile Thr Ile Ile Ile Pro Tyr Ile Gly Pro Ala 
625                 630                 635                 640 

Leu Asn Ile Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
                645                 650                 655     

Ile Phe Ser Gly Ala Val Ile Leu Leu Glu Phe Ile Pro Glu Ile Ala 
            660                 665                 670         

Ile Pro Lys Leu Gly Thr Phe Ala Leu Val Ser Tyr Lys Ala Asn Lys 
        675                 680                 685             

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



Lys Trp Asp Glu Val Tyr Lys Tyr Ile Val Thr Asn Trp Leu Ala Lys 
705                 710                 715                 720 

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

Glu Asn Gln Ala Glu Ala Thr Lys Ala Ile Ile Asn Tyr Gln Tyr Asn 
            740                 745                 750         

Gln Tyr Lys Glu Lys Glu Lys Asn Asn Ile Asn Phe Asn Ile Asp Asp 
        755                 760                 765             

Leu Ser Ser Lys Leu Asn Glu Ser Ile Asn Lys Ala Met Ile Asn Ile 
    770                 775                 780                 

Asn Lys Phe Leu Asn Gln Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785                 790                 795                 800 

Ile Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
                805                 810                 815     

Asp Ala Leu Leu Lys Tyr Ile Tyr Asp Asn Arg Gly Thr Leu Ile Gly 
            820                 825                 830         

Gln Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
        835                 840                 845             

Ile Pro Phe Gln Leu Ser Lys Tyr Val Asp Asn Gln Arg Leu Leu Ser 
    850                 855                 860                 

Thr Phe Thr Glu Tyr Ile Lys Asn Ile Ile Asn Thr Ser Ile Leu Asn 
865                 870                 875                 880 

Leu Arg Tyr Glu Ser Asn His Leu Ile Asp Leu Ser Arg Tyr Ala Ser 
                885                 890                 895     

Lys Ile Asn Ile Gly Ser Lys Val Asn Phe Asp Pro Ile Asp Lys Asn 
            900                 905                 910         

Gln Ile Gln Leu Phe Asn Leu Glu Ser Ser Lys Ile Glu Val Ile Leu 



        915                 920                 925             

Lys Asn Ala Ile Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser Thr Ser 
    930                 935                 940                 

Phe Trp Ile Arg Ile Pro Lys Tyr Phe Asn Ser Ile Ser Leu Asn Asn 
945                 950                 955                 960 

Glu Tyr Thr Ile Ile Asn Cys Met Glu Asn Asn Ser Gly Trp Lys Val 
                965                 970                 975     

Ser Leu Asn Tyr Gly Glu Ile Ile Trp Thr Leu Gln Asp Thr Gln Glu 
            980                 985                 990         

Ile Lys Gln Arg Val Val Phe Lys  Tyr Ser Gln Met Ile  Asn Ile Ser 
        995                 1000                 1005             

Asp Tyr  Ile Asn Arg Trp Ile  Phe Val Thr Ile Thr  Asn Asn Arg 
    1010                 1015                 1020             

Leu Asn  Asn Ser Lys Ile Tyr  Ile Asn Gly Arg Leu  Ile Asp Gln 
    1025                 1030                 1035             

Lys Pro  Ile Ser Asn Leu Gly  Asn Ile His Ala Ser  Asn Asn Ile 
    1040                 1045                 1050             

Met Phe  Lys Leu Asp Gly Cys  Arg Asp Thr His Arg  Tyr Ile Trp 
    1055                 1060                 1065             

Ile Lys  Tyr Phe Asn Leu Phe  Asp Lys Glu Leu Asn  Glu Lys Glu 
    1070                 1075                 1080             

Ile Lys  Asp Leu Tyr Asp Asn  Gln Ser Asn Ser Gly  Ile Leu Lys 
    1085                 1090                 1095             

Asp Phe  Trp Gly Asp Tyr Leu  Gln Tyr Asp Lys Pro  Tyr Tyr Met 
    1100                 1105                 1110             

Leu Asn  Leu Tyr Asp Pro Asn  Lys Tyr Val Asp Val  Asn Asn Val 
    1115                 1120                 1125             



Gly Ile  Arg Gly Tyr Met Tyr  Leu Lys Gly Pro Arg  Gly Ser Val 
    1130                 1135                 1140             

Met Thr  Thr Asn Ile Tyr Leu  Asn Ser Ser Leu Tyr  Arg Gly Thr 
    1145                 1150                 1155             

Lys Phe  Ile Ile Lys Lys Tyr  Ala Ser Gly Asn Lys  Asp Asn Ile 
    1160                 1165                 1170             

Val Arg  Asn Asn Asp Arg Val  Tyr Ile Asn Val Val  Val Lys Asn 
    1175                 1180                 1185             

Lys Glu  Tyr Arg Leu Ala Thr  Asn Ala Ser Gln Ala  Gly Val Glu 
    1190                 1195                 1200             

Lys Ile  Leu Ser Ala Leu Glu  Ile Pro Asp Val Gly  Asn Leu Ser 
    1205                 1210                 1215             

Gln Val  Val Val Met Lys Ser  Lys Asn Asp Gln Gly  Ile Thr Asn 
    1220                 1225                 1230             

Lys Cys  Lys Met Asn Leu Gln  Asp Asn Asn Gly Asn  Asp Ile Gly 
    1235                 1240                 1245             

Phe Ile  Gly Phe His Gln Phe  Asn Asn Ile Ala Lys  Leu Val Ala 
    1250                 1255                 1260             

Ser Asn  Trp Tyr Asn Arg Gln  Ile Glu Arg Ser Ser  Arg Thr Leu 
    1265                 1270                 1275             

Gly Cys  Ser Trp Glu Phe Ile  Pro Val Asp Asp Gly  Trp Gly Glu 
    1280                 1285                 1290             

Arg Pro  Leu 
    1295     

<210>  11
<211>  2460
<212>  DNA
<213>  Artificial Sequence



<220>
<223>  CatLC

<400>  11
atgaaaatcg aagaaggtaa actggtaatc tggattaacg gcgataaagg ctataacggt       60

ctcgctgaag tcggtaagaa attcgagaaa gataccggaa ttaaagtcac cgttgagcat      120

ccggataaac tggaagagaa attcccacag gttgcggcaa ctggcgatgg ccctgacatt      180

atcttctggg cacacgaccg ctttggtggc tacgctcaat ctggcctgtt ggctgaaatc      240

accccggaca aagcgttcca ggacaagctg tatccgttta cctgggatgc cgtacgttac      300

aacggcaagc tgattgctta cccgatcgct gttgaagcgt tatcgctgat ttataacaaa      360

gatctgctgc cgaacccgcc aaaaacctgg gaagagatcc cggcgctgga taaagaactg      420

aaagcgaaag gtaagagcgc gctgatgttc aacctgcaag aaccgtactt cacctggccg      480

ctgattgctg ctgacggggg ttatgcgttc aagtatgaaa acggcaagta cgacattaaa      540

gacgtgggcg tggataacgc tggcgcgaaa gcgggtctga ccttcctggt tgacctgatt      600

aaaaacaaac acatgaatgc agacaccgat tactccatcg cagaagctgc ctttaataaa      660

ggcgaaacag cgatgaccat caacggcccg tgggcatggt ccaacatcga caccagcaaa      720

gtgaattatg gtgtaacggt actgccgacc ttcaagggtc aaccatccaa accgttcgtt      780

ggcgtgctga gcgcaggtat taacgccgcc agtccgaaca aagagctggc aaaagagttc      840

ctcgaaaact atctgctgac tgatgaaggt ctggaagcgg ttaataaaga caaaccgctg      900

ggtgccgtag cgctgaagtc ttacgaggaa gagttggcga aagatccacg tattgccgcc      960

actatggaaa acgcccagaa aggtgaaatc atgccgaaca tcccgcagat gtccgctttc     1020

tggtatgccg tgcgtactgc ggtgatcaac gccgccagcg gtcgtcagac tgtcgatgaa     1080

gccctgaaag acgcgcagac taattcgagc tcgaacaaca acaacaataa caataacaac     1140

aacctcggga tcgagggaag gatttcagaa ttcggatcca tgccaaaaat caacagcttt     1200

aattacaatg accctgtaaa cgatcgtacc atcctataca taaagccggg tgggtgtcaa     1260

gagttctaca aatctttcaa tattatgaag aatatatgga ttatacctga gcgtaacgtt     1320

attggtacga caccgcaaga ttttcatcca cctacttcgt tgaagaacgg tgactcttcc     1380

tattacgacc ccaattatct ccagtcggat gaagagaagg acagattcct taaaatagta     1440

accaaaatct ttaacaggat taataacaat ctatccggag gtattttgct tgaagagctt     1500



agtaaagcta atccttacct aggtaacgat aatacaccag acaacaagtt tcatataggc     1560

gatgcatccg ccgtggaaat caaatttagc aagggatcac agcatattct cttgcccaac     1620

gttattataa tgggggcgga accagattta tttgaaacaa attcgagtaa tattagcctg     1680

agaaataact atatgccgtc aaaccatggg ttcggtagca tagcgatcgt tactttttct     1740

cccgaataca gttttcgctt caatgataat agtataaatg agtttatcca agaccccgca     1800

ctcacgctta tgcacgaact catacactct ttacacggcc tgtatggcgc taaggggata     1860

accactacgt gtatcattac tcagcaaaag aacccattga taacgaacag gaagggcatt     1920

aacatcgagg aatttcttac atttggaggc aacgatctga acattataac tgtcgcacag     1980

tacaatgaca tctataccaa cttactaaat gattatagaa aaatcgcttc taagttatcc     2040

aaggttcaag tctcaaaccc tcaactgaat ccgtataagg acatattcca agagaaatat     2100

ggattagaca aagacgcgtc aggaatctat tcggtaaaca ttaacaaatt cgacgatatt     2160

ttgaagaaac tttacagctt cacggagttc gacttggcca ccaaattcca ggtcaaatgc     2220

cgagagacat acatcggaca gtataagtat ttcaagctgt cgaatctcct gaatgattcc     2280

atatacaaca ttagtgaggg ttacaatata aataacctaa aggtgaattt ccgaggccaa     2340

aacgccaacc taaatccgcg catcattaaa cccatcacag gacgggggtt agtgaagaaa     2400

ataatccggt ttgcggtcga caagcttgcg gccgcactcg agcaccacca ccaccaccac     2460

<210>  12
<211>  820
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  CatLC

<400>  12

Met Lys Ile Glu Glu Gly Lys Leu Val Ile Trp Ile Asn Gly Asp Lys 
1               5                   10                  15      

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

Gly Ile Lys Val Thr Val Glu His Pro Asp Lys Leu Glu Glu Lys Phe 
        35                  40                  45              



Pro Gln Val Ala Ala Thr Gly Asp Gly Pro Asp Ile Ile Phe Trp Ala 
    50                  55                  60                  

His Asp Arg Phe Gly Gly Tyr Ala Gln Ser Gly Leu Leu Ala Glu Ile 
65                  70                  75                  80  

Thr Pro Asp Lys Ala Phe Gln Asp Lys Leu Tyr Pro Phe Thr Trp Asp 
                85                  90                  95      

Ala Val Arg Tyr Asn Gly Lys Leu Ile Ala Tyr Pro Ile Ala Val Glu 
            100                 105                 110         

Ala Leu Ser Leu Ile Tyr Asn Lys Asp Leu Leu Pro Asn Pro Pro Lys 
        115                 120                 125             

Thr Trp Glu Glu Ile Pro Ala Leu Asp Lys Glu Leu Lys Ala Lys Gly 
    130                 135                 140                 

Lys Ser Ala Leu Met Phe Asn Leu Gln Glu Pro Tyr Phe Thr Trp Pro 
145                 150                 155                 160 

Leu Ile Ala Ala Asp Gly Gly Tyr Ala Phe Lys Tyr Glu Asn Gly Lys 
                165                 170                 175     

Tyr Asp Ile Lys Asp Val Gly Val Asp Asn Ala Gly Ala Lys Ala Gly 
            180                 185                 190         

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

Thr Asp Tyr Ser Ile Ala Glu Ala Ala Phe Asn Lys Gly Glu Thr Ala 
    210                 215                 220                 

Met Thr Ile Asn Gly Pro Trp Ala Trp Ser Asn Ile Asp Thr Ser Lys 
225                 230                 235                 240 

Val Asn Tyr Gly Val Thr Val Leu Pro Thr Phe Lys Gly Gln Pro Ser 
                245                 250                 255     

Lys Pro Phe Val Gly Val Leu Ser Ala Gly Ile Asn Ala Ala Ser Pro 



            260                 265                 270         

Asn Lys Glu Leu Ala Lys Glu Phe Leu Glu Asn Tyr Leu Leu Thr Asp 
        275                 280                 285             

Glu Gly Leu Glu Ala Val Asn Lys Asp Lys Pro Leu Gly Ala Val Ala 
    290                 295                 300                 

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

Thr Met Glu Asn Ala Gln Lys Gly Glu Ile Met Pro Asn Ile Pro Gln 
                325                 330                 335     

Met Ser Ala Phe Trp Tyr Ala Val Arg Thr Ala Val Ile Asn Ala Ala 
            340                 345                 350         

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

Ser Ser Ser Asn Asn Asn Asn Asn Asn Asn Asn Asn Asn Leu Gly Ile 
    370                 375                 380                 

Glu Gly Arg Ile Ser Glu Phe Gly Ser Met Pro Lys Ile Asn Ser Phe 
385                 390                 395                 400 

Asn Tyr Asn Asp Pro Val Asn Asp Arg Thr Ile Leu Tyr Ile Lys Pro 
                405                 410                 415     

Gly Gly Cys Gln Glu Phe Tyr Lys Ser Phe Asn Ile Met Lys Asn Ile 
            420                 425                 430         

Trp Ile Ile Pro Glu Arg Asn Val Ile Gly Thr Thr Pro Gln Asp Phe 
        435                 440                 445             

His Pro Pro Thr Ser Leu Lys Asn Gly Asp Ser Ser Tyr Tyr Asp Pro 
    450                 455                 460                 

Asn Tyr Leu Gln Ser Asp Glu Glu Lys Asp Arg Phe Leu Lys Ile Val 
465                 470                 475                 480 



Thr Lys Ile Phe Asn Arg Ile Asn Asn Asn Leu Ser Gly Gly Ile Leu 
                485                 490                 495     

Leu Glu Glu Leu Ser Lys Ala Asn Pro Tyr Leu Gly Asn Asp Asn Thr 
            500                 505                 510         

Pro Asp Asn Lys Phe His Ile Gly Asp Ala Ser Ala Val Glu Ile Lys 
        515                 520                 525             

Phe Ser Lys Gly Ser Gln His Ile Leu Leu Pro Asn Val Ile Ile Met 
    530                 535                 540                 

Gly Ala Glu Pro Asp Leu Phe Glu Thr Asn Ser Ser Asn Ile Ser Leu 
545                 550                 555                 560 

Arg Asn Asn Tyr Met Pro Ser Asn His Gly Phe Gly Ser Ile Ala Ile 
                565                 570                 575     

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

Asn Glu Phe Ile Gln Asp Pro Ala Leu Thr Leu Met His Glu Leu Ile 
        595                 600                 605             

His Ser Leu His Gly Leu Tyr Gly Ala Lys Gly Ile Thr Thr Thr Cys 
    610                 615                 620                 

Ile Ile Thr Gln Gln Lys Asn Pro Leu Ile Thr Asn Arg Lys Gly Ile 
625                 630                 635                 640 

Asn Ile Glu Glu Phe Leu Thr Phe Gly Gly Asn Asp Leu Asn Ile Ile 
                645                 650                 655     

Thr Val Ala Gln Tyr Asn Asp Ile Tyr Thr Asn Leu Leu Asn Asp Tyr 
            660                 665                 670         

Arg Lys Ile Ala Ser Lys Leu Ser Lys Val Gln Val Ser Asn Pro Gln 
        675                 680                 685             

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



    690                 695                 700                 

Asp Ala Ser Gly Ile Tyr Ser Val Asn Ile Asn Lys Phe Asp Asp Ile 
705                 710                 715                 720 

Leu Lys Lys Leu Tyr Ser Phe Thr Glu Phe Asp Leu Ala Thr Lys Phe 
                725                 730                 735     

Gln Val Lys Cys Arg Glu Thr Tyr Ile Gly Gln Tyr Lys Tyr Phe Lys 
            740                 745                 750         

Leu Ser Asn Leu Leu Asn Asp Ser Ile Tyr Asn Ile Ser Glu Gly Tyr 
        755                 760                 765             

Asn Ile Asn Asn Leu Lys Val Asn Phe Arg Gly Gln Asn Ala Asn Leu 
    770                 775                 780                 

Asn Pro Arg Ile Ile Lys Pro Ile Thr Gly Arg Gly Leu Val Lys Lys 
785                 790                 795                 800 

Ile Ile Arg Phe Ala Val Asp Lys Leu Ala Ala Ala Leu Glu His His 
                805                 810                 815     

His His His His 
            820 

<210>  13
<211>  3888
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  BoNT/A1

<400>  13
atgccattcg tcaacaagca attcaactac aaagacccag tcaacggcgt cgacatcgca       60

tacatcaaga ttccgaacgc cggtcaaatg cagccggtta aggcttttaa gatccacaac      120

aagatttggg ttatcccgga gcgtgacacc ttcacgaacc cggaagaagg cgatctgaac      180

ccgccaccgg aagcgaagca agtccctgtc agctactacg attcgacgta cctgagcacg      240

gataacgaaa aagataacta cctgaaaggt gtgaccaagc tgttcgaacg tatctacagc      300



acggatctgg gtcgcatgct gctgactagc attgttcgcg gtatcccgtt ctggggtggt      360

agcacgattg acaccgaact gaaggttatc gacactaact gcattaacgt tattcaaccg      420

gatggtagct atcgtagcga agagctgaat ctggtcatca ttggcccgag cgcagacatt      480

atccaattcg agtgcaagag ctttggtcac gaggttctga atctgacccg caatggctat      540

ggtagcaccc agtacattcg tttttcgccg gattttacct tcggctttga agagagcctg      600

gaggttgata ccaatccgtt gctgggtgcg ggcaaattcg ctaccgatcc ggctgtcacg      660

ctggcccatg aactgatcca cgcaggccac cgcctgtacg gcattgccat caacccaaac      720

cgtgtgttca aggttaatac gaatgcatac tacgagatga gcggcctgga agtcagcttc      780

gaagaactgc gcaccttcgg tggccatgac gctaaattca ttgacagctt gcaagagaat      840

gagttccgtc tgtactacta taacaaattc aaagacattg caagcacgtt gaacaaggcc      900

aaaagcatcg ttggtactac cgcgtcgttg cagtatatga agaatgtgtt taaagagaag      960

tacctgctgt ccgaggatac ctccggcaag tttagcgttg ataagctgaa gtttgacaaa     1020

ctgtacaaga tgctgaccga gatttacacc gaggacaact ttgtgaaatt cttcaaagtg     1080

ttgaatcgta aaacctatct gaattttgac aaagcggttt tcaagattaa catcgtgccg     1140

aaggtgaact acaccatcta tgacggtttt aacctgcgta acaccaacct ggcggcgaac     1200

tttaacggtc agaatacgga aatcaacaac atgaatttca cgaagttgaa gaacttcacg     1260

ggtctgttcg agttctataa gctgctgtgc gtgcgcggta tcatcaccag caaaaccaaa     1320

agcctggaca aaggctacaa caaggcgctg aatgacctgt gcattaaggt aaacaattgg     1380

gatctgttct tttcgccatc cgaagataat tttaccaacg acctgaacaa gggtgaagaa     1440

atcaccagcg atacgaatat tgaagcagcg gaagagaata tcagcctgga tctgatccag     1500

cagtactatc tgacctttaa cttcgacaat gaaccggaga acattagcat tgagaatctg     1560

agcagcgaca ttatcggtca gctggaactg atgccgaata tcgaacgttt cccgaacggc     1620

aaaaagtacg agctggacaa gtacactatg ttccattacc tgcgtgcaca ggagtttgaa     1680

cacggtaaaa gccgtatcgc gctgaccaac agcgttaacg aggccctgct gaacccgagc     1740

cgtgtctata ccttcttcag cagcgactat gttaagaaag tgaacaaagc cactgaggcc     1800

gcgatgttcc tgggctgggt ggaacagctg gtatatgact tcacggacga gacgagcgaa     1860

gtgagcacta ccgacaaaat tgctgatatt accatcatta tcccgtatat tggtccggca     1920



ctgaacattg gcaacatgct gtacaaagac gattttgtgg gtgccctgat cttctccggt     1980

gccgtgattc tgctggagtt cattccggag attgcgatcc cggtgttggg taccttcgcg     2040

ctggtgtcct acatcgcgaa taaggttctg acggttcaga ccatcgataa cgcgctgtcg     2100

aaacgtaatg aaaaatggga cgaggtttac aaatacattg ttacgaattg gctggcgaaa     2160

gtcaataccc agatcgacct gatccgtaag aaaatgaaag aggcgctgga gaatcaggcg     2220

gaggccacca aagcaattat caactaccaa tacaaccagt acacggaaga agagaagaat     2280

aacattaact tcaatatcga tgatttgagc agcaagctga atgaatctat caacaaagcg     2340

atgatcaata tcaacaagtt tttgaatcag tgtagcgttt cgtacctgat gaatagcatg     2400

attccgtatg gcgtcaaacg tctggaggac ttcgacgcca gcctgaaaga tgcgttgctg     2460

aaatacattt acgacaatcg tggtacgctg attggccaag ttgaccgctt gaaagacaaa     2520

gttaacaata ccctgagcac cgacatccca tttcaactga gcaagtatgt tgataatcaa     2580

cgtctgttga gcactttcac cgagtatatc aaaaacatca tcaatactag cattctgaac     2640

ctgcgttacg agagcaatca tctgattgat ctgagccgtt atgcaagcaa gatcaacatc     2700

ggtagcaagg tcaattttga cccgatcgat aagaaccaga tccagctgtt taatctggaa     2760

tcgagcaaaa ttgaggttat cctgaaaaac gccattgtct acaactccat gtacgagaat     2820

ttctccacca gcttctggat tcgcatcccg aaatacttca acagcattag cctgaacaac     2880

gagtatacta tcatcaactg tatggagaac aacagcggtt ggaaggtgtc tctgaactat     2940

ggtgagatca tttggacctt gcaggacacc caagagatca agcagcgcgt cgtgttcaag     3000

tactctcaaa tgatcaacat ttccgattac attaatcgtt ggatcttcgt gaccattacg     3060

aataaccgtc tgaataacag caagatttac atcaatggtc gcttgatcga tcagaaaccg     3120

attagcaacc tgggtaatat ccacgcaagc aacaacatta tgttcaaatt ggacggttgc     3180

cgcgataccc atcgttatat ctggatcaag tatttcaacc tgtttgataa agaactgaat     3240

gagaaggaga tcaaagattt gtatgacaac caatctaaca gcggcatttt gaaggacttc     3300

tggggcgatt atctgcaata cgataagccg tactatatgc tgaacctgta tgatccgaac     3360

aaatatgtgg atgtcaataa tgtgggtatt cgtggttaca tgtatttgaa gggtccgcgt     3420

ggcagcgtta tgacgaccaa catttacctg aactctagcc tgtaccgtgg tacgaaattc     3480

atcattaaga aatatgccag cggcaacaaa gataacattg tgcgtaataa cgatcgtgtc     3540



tacatcaacg tggtcgtgaa gaataaagag taccgtctgg cgaccaacgc ttcgcaggcg     3600

ggtgttgaga aaattctgag cgcgttggag atccctgatg tcggtaatct gagccaagtc     3660

gtggttatga agagcaagaa cgaccagggt atcactaaca agtgcaagat gaacctgcaa     3720

gacaacaatg gtaacgacat cggctttatt ggtttccacc agttcaacaa tattgctaaa     3780

ctggtagcga gcaattggta caatcgtcag attgagcgca gcagccgtac tttgggctgt     3840

agctgggagt ttatcccggt cgatgatggt tggggcgaac gtccgctg                  3888

<210>  14
<211>  1296
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  BoNT/A1

<400>  14

Met Pro Phe Val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1               5                   10                  15      

Val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gln Met Gln Pro 
            20                  25                  30          

Val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg 
        35                  40                  45              

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
    50                  55                  60                  

Ala Lys Gln Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65                  70                  75                  80  

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
                85                  90                  95      

Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile Val 
            100                 105                 110         

Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys 
        115                 120                 125             



Val Ile Asp Thr Asn Cys Ile Asn Val Ile Gln Pro Asp Gly Ser Tyr 
    130                 135                 140                 

Arg Ser Glu Glu Leu Asn Leu Val Ile Ile Gly Pro Ser Ala Asp Ile 
145                 150                 155                 160 

Ile Gln Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
                165                 170                 175     

Arg Asn Gly Tyr Gly Ser Thr Gln Tyr Ile Arg Phe Ser Pro Asp Phe 
            180                 185                 190         

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
        195                 200                 205             

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
    210                 215                 220                 

Leu Ile His Ala Gly His Arg Leu Tyr Gly Ile Ala Ile Asn Pro Asn 
225                 230                 235                 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
                245                 250                 255     

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
            260                 265                 270         

Phe Ile Asp Ser Leu Gln Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
        275                 280                 285             

Lys Phe Lys Asp Ile Ala Ser Thr Leu Asn Lys Ala Lys Ser Ile Val 
    290                 295                 300                 

Gly Thr Thr Ala Ser Leu Gln Tyr Met Lys Asn Val Phe Lys Glu Lys 
305                 310                 315                 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
                325                 330                 335     

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu Ile Tyr Thr Glu Asp 



            340                 345                 350         

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
        355                 360                 365             

Phe Asp Lys Ala Val Phe Lys Ile Asn Ile Val Pro Lys Val Asn Tyr 
    370                 375                 380                 

Thr Ile Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385                 390                 395                 400 

Phe Asn Gly Gln Asn Thr Glu Ile Asn Asn Met Asn Phe Thr Lys Leu 
                405                 410                 415     

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
            420                 425                 430         

Gly Ile Ile Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
        435                 440                 445             

Ala Leu Asn Asp Leu Cys Ile Lys Val Asn Asn Trp Asp Leu Phe Phe 
    450                 455                 460                 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465                 470                 475                 480 

Ile Thr Ser Asp Thr Asn Ile Glu Ala Ala Glu Glu Asn Ile Ser Leu 
                485                 490                 495     

Asp Leu Ile Gln Gln Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
            500                 505                 510         

Glu Asn Ile Ser Ile Glu Asn Leu Ser Ser Asp Ile Ile Gly Gln Leu 
        515                 520                 525             

Glu Leu Met Pro Asn Ile Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
    530                 535                 540                 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gln Glu Phe Glu 
545                 550                 555                 560 



His Gly Lys Ser Arg Ile Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
                565                 570                 575     

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
            580                 585                 590         

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
        595                 600                 605             

Gln Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
    610                 615                 620                 

Asp Lys Ile Ala Asp Ile Thr Ile Ile Ile Pro Tyr Ile Gly Pro Ala 
625                 630                 635                 640 

Leu Asn Ile Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
                645                 650                 655     

Ile Phe Ser Gly Ala Val Ile Leu Leu Glu Phe Ile Pro Glu Ile Ala 
            660                 665                 670         

Ile Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr Ile Ala Asn Lys 
        675                 680                 685             

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

Lys Trp Asp Glu Val Tyr Lys Tyr Ile Val Thr Asn Trp Leu Ala Lys 
705                 710                 715                 720 

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

Glu Asn Gln Ala Glu Ala Thr Lys Ala Ile Ile Asn Tyr Gln Tyr Asn 
            740                 745                 750         

Gln Tyr Thr Glu Glu Glu Lys Asn Asn Ile Asn Phe Asn Ile Asp Asp 
        755                 760                 765             

Leu Ser Ser Lys Leu Asn Glu Ser Ile Asn Lys Ala Met Ile Asn Ile 



    770                 775                 780                 

Asn Lys Phe Leu Asn Gln Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785                 790                 795                 800 

Ile Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
                805                 810                 815     

Asp Ala Leu Leu Lys Tyr Ile Tyr Asp Asn Arg Gly Thr Leu Ile Gly 
            820                 825                 830         

Gln Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
        835                 840                 845             

Ile Pro Phe Gln Leu Ser Lys Tyr Val Asp Asn Gln Arg Leu Leu Ser 
    850                 855                 860                 

Thr Phe Thr Glu Tyr Ile Lys Asn Ile Ile Asn Thr Ser Ile Leu Asn 
865                 870                 875                 880 

Leu Arg Tyr Glu Ser Asn His Leu Ile Asp Leu Ser Arg Tyr Ala Ser 
                885                 890                 895     

Lys Ile Asn Ile Gly Ser Lys Val Asn Phe Asp Pro Ile Asp Lys Asn 
            900                 905                 910         

Gln Ile Gln Leu Phe Asn Leu Glu Ser Ser Lys Ile Glu Val Ile Leu 
        915                 920                 925             

Lys Asn Ala Ile Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser Thr Ser 
    930                 935                 940                 

Phe Trp Ile Arg Ile Pro Lys Tyr Phe Asn Ser Ile Ser Leu Asn Asn 
945                 950                 955                 960 

Glu Tyr Thr Ile Ile Asn Cys Met Glu Asn Asn Ser Gly Trp Lys Val 
                965                 970                 975     

Ser Leu Asn Tyr Gly Glu Ile Ile Trp Thr Leu Gln Asp Thr Gln Glu 
            980                 985                 990         



Ile Lys Gln Arg Val Val Phe Lys  Tyr Ser Gln Met Ile  Asn Ile Ser 
        995                 1000                 1005             

Asp Tyr  Ile Asn Arg Trp Ile  Phe Val Thr Ile Thr  Asn Asn Arg 
    1010                 1015                 1020             

Leu Asn  Asn Ser Lys Ile Tyr  Ile Asn Gly Arg Leu  Ile Asp Gln 
    1025                 1030                 1035             

Lys Pro  Ile Ser Asn Leu Gly  Asn Ile His Ala Ser  Asn Asn Ile 
    1040                 1045                 1050             

Met Phe  Lys Leu Asp Gly Cys  Arg Asp Thr His Arg  Tyr Ile Trp 
    1055                 1060                 1065             

Ile Lys  Tyr Phe Asn Leu Phe  Asp Lys Glu Leu Asn  Glu Lys Glu 
    1070                 1075                 1080             

Ile Lys  Asp Leu Tyr Asp Asn  Gln Ser Asn Ser Gly  Ile Leu Lys 
    1085                 1090                 1095             

Asp Phe  Trp Gly Asp Tyr Leu  Gln Tyr Asp Lys Pro  Tyr Tyr Met 
    1100                 1105                 1110             

Leu Asn  Leu Tyr Asp Pro Asn  Lys Tyr Val Asp Val  Asn Asn Val 
    1115                 1120                 1125             

Gly Ile  Arg Gly Tyr Met Tyr  Leu Lys Gly Pro Arg  Gly Ser Val 
    1130                 1135                 1140             

Met Thr  Thr Asn Ile Tyr Leu  Asn Ser Ser Leu Tyr  Arg Gly Thr 
    1145                 1150                 1155             

Lys Phe  Ile Ile Lys Lys Tyr  Ala Ser Gly Asn Lys  Asp Asn Ile 
    1160                 1165                 1170             

Val Arg  Asn Asn Asp Arg Val  Tyr Ile Asn Val Val  Val Lys Asn 
    1175                 1180                 1185             

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



    1190                 1195                 1200             

Lys Ile  Leu Ser Ala Leu Glu  Ile Pro Asp Val Gly  Asn Leu Ser 
    1205                 1210                 1215             

Gln Val  Val Val Met Lys Ser  Lys Asn Asp Gln Gly  Ile Thr Asn 
    1220                 1225                 1230             

Lys Cys  Lys Met Asn Leu Gln  Asp Asn Asn Gly Asn  Asp Ile Gly 
    1235                 1240                 1245             

Phe Ile  Gly Phe His Gln Phe  Asn Asn Ile Ala Lys  Leu Val Ala 
    1250                 1255                 1260             

Ser Asn  Trp Tyr Asn Arg Gln  Ile Glu Arg Ser Ser  Arg Thr Leu 
    1265                 1270                 1275             

Gly Cys  Ser Trp Glu Phe Ile  Pro Val Asp Asp Gly  Trp Gly Glu 
    1280                 1285                 1290             

Arg Pro  Leu 
    1295     

<210>  15
<211>  3888
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Cat-A

<400>  15
atgccattcg tcaacaagca attcaactac aaagacccag tcaacggcgt cgacatcgca       60

tacatcaaga ttccgaacgc cggtcaaatg cagccggtta aggcttttaa gatccacaac      120

aagatttggg ttatcccgga gcgtgacacc ttcacgaacc cggaagaagg cgatctgaac      180

ccgccaccgg aagcgaagca agtccctgtc agctactacg attcgacgta cctgagcacg      240

gataacgaaa aagataacta cctgaaaggt gtgaccaagc tgttcgaacg tatctacagc      300

acggatctgg gtcgcatgct gctgactagc attgttcgcg gtatcccgtt ctggggtggt      360

agcacgattg acaccgaact gaaggttatc gacactaact gcattaacgt tattcaaccg      420



gatggtagct atcgtagcga agagctgaat ctggtcatca ttggcccgag cgcagacatt      480

atccaattcg agtgcaagag ctttggtcac gaggttctga atctgacccg caatggctat      540

ggtagcaccc agtacattcg tttttcgccg gattttacct tcggctttga agagagcctg      600

gaggttgata ccaatccgtt gctgggtgcg ggcaaattcg ctaccgatcc ggctgtcacg      660

ctggcccatg aactgatcca cgcaggccac cgcctgtacg gcattgccat caacccaaac      720

cgtgtgttca aggttaatac gaatgcatac tacgagatga gcggcctgga agtcagcttc      780

gaagaactgc gcaccttcgg tggccatgac gctaaattca ttgacagctt gcaagagaat      840

gagttccgtc tgtactacta taacaaattc aaagacattg caagcacgtt gaacaaggcc      900

aaaagcatcg ttggtactac cgcgtcgttg cagtatatga agaatgtgtt taaagagaag      960

tacctgctgt ccgaggatac ctccggcaag tttagcgttg ataagctgaa gtttgacaaa     1020

ctgtacaaga tgctgaccga gatttacacc gaggacaact ttgtgaaatt cttcaaagtg     1080

ttgaatcgta aaacctatct gaattttgac aaagcggttt tcaagattaa catcgtgccg     1140

aaggtgaact acaccatcta tgacggtttt aacctgcgta acaccaacct ggcggcgaac     1200

tttaacggtc agaatacgga aatcaacaac atgaatttca cgaagttgaa gaacttcacg     1260

ggtctgttcg agttctataa gctgctgtgc gtgcgcggta tcatcaccag caaaaccaaa     1320

agcctggaca aaggctacaa caaggcgctg aatgacctgt gcattaaggt aaacaattgg     1380

gatctgttct tttcgccatc cgaagataat tttaccaacg acctgaacaa gggtgaagaa     1440

atcaccagcg atacgaatat tgaagcagcg gaagagaata tcagcctgga tctgatccag     1500

cagtactatc tgacctttaa cttcgacaat gaaccggaga acattagcat tgagaatctg     1560

agcagcgaca ttatcggtca gctggaactg atgccgaata tcgaacgttt cccgaacggc     1620

aaaaagtacg agctggacaa gtacactatg ttccattacc tgcgtgcaca ggagtttgaa     1680

cacggtaaaa gccgtatcgc gctgaccaac agcgttaacg aggccctgct gaacccgagc     1740

cgtgtctata ccttcttcag cagcgactat gttaagaaag tgaacaaagc cactgaggcc     1800

gcgatgttcc tgggctgggt ggaacagctg gtatatgact tcacggacga gacgagcgaa     1860

gtgagcacta ccgacaaaat tgctgatatt accatcatta tcccgtatat tggtccggca     1920

ctgaacattg gcaacatgct gtacaaagac gattttgtgg gtgccctgat cttctccggt     1980

gccgtgattc tgctggagtt cattccggag attgcgatcc cggtgttggg taccttcgcg     2040



ctggtgtcct acatcgcgaa taaggttctg acggttcaga ccatcgataa cgcgctgtcg     2100

aaacgtaatg aaaaatggga cgaggtttac aaatacattg ttacgaattg gctggcgaaa     2160

gtcaataccc agatcgacct gatccgtaag aaaatgaaag aggcgctgga gaatcaggcg     2220

gaggccacca aagcaattat caactaccaa tacaaccagt acacggaaga agagaagaat     2280

aacattaact tcaatatcga tgatttgagc agcaagctga atgaatctat caacaaagcg     2340

atgatcaata tcaacaagtt tttgaatcag tgtagcgttt cgtacctgat gaatagcatg     2400

attccgtatg gcgtcaaacg tctggaggac ttcgacgcca gcctgaaaga tgcgttgctg     2460

aaatacattt acgacaatcg tggtacgctg attggccaag ttgaccgctt gaaagacaaa     2520

gttaacaata ccctgagcac cgacatccca tttcaactga gcaagtatgt tgataatcaa     2580

cgtctgttga gcactttcac cgagtatatc aaaaacatca tcaatactag cattctgaac     2640

ctgcgttacg agagcaagca tctgattgat ctgagccgtt atgctagcaa gatcaacatc     2700

ggtagcaagg tcaattttga cccgatcgat aagaaccaga tccagctgtt taatctggaa     2760

tcgagcaaaa ttgaggttat cctgaaaaag gccattgtct acaactccat gtacgagaat     2820

ttctccacca gcttctggat tcgcatcccg aaatacttca acaagattag cctgaacaac     2880

gagtatacta tcatcaactg tatggagaac aacagcggtt ggaaggtgtc tctgaactat     2940

ggtgagatca tttggacctt gcaggacacc aaagagatca agcagcgcgt cgtgttcaag     3000

tactctcaaa tgatcaacat ttccgattac attaatcgtt ggatcttcgt gaccattacg     3060

aataaccgtc tgaataagag caagatttac atcaatggtc gcttgatcga tcagaaaccg     3120

attagcaacc tgggtaatat ccacgcaagc aacaagatta tgttcaaatt ggacggttgc     3180

cgcgataccc atcgttatat ctggatcaag tatttcaacc tgtttgataa agaactgaat     3240

gagaaggaga tcaaagattt gtatgacaac caatctaaca gcggcatttt gaaggacttc     3300

tggggcgatt atctgcaata cgataagccg tactatatgc tgaacctgta tgatccgaac     3360

aaatatgtgg atgtcaataa tgtgggtatt cgtggttaca tgtatttgaa gggtccgcgt     3420

ggcagcgtta tgacgaccaa catttacctg aactctagcc tgtaccgtgg tacgaaattc     3480

atcattaaga aatatgccag cggcaacaaa gataacattg tgcgtaataa cgatcgtgtc     3540

tacatcaacg tggtcgtgaa gaataaagag taccgtctgg cgaccaacgc ttcgcaggcg     3600

ggtgttgaga aaattctgag cgcgttggag atccctgatg tcggtaatct gagccaagtc     3660



gtggttatga agagcaagaa cgacaagggt atcactaaca agtgcaagat gaacctgcaa     3720

gacaacaatg gtaacgacat cggctttatt ggtttccacc agttcaacaa tattgctaaa     3780

ctggtagcga gcaattggta caatcgtcag attgagcgca gcagccgtac tttgggctgt     3840

agctgggagt ttatcccggt cgatgatggt tggggcgaac gtccgctg                  3888

<210>  16
<211>  1296
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Cat-A

<400>  16

Met Pro Phe Val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1               5                   10                  15      

Val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gln Met Gln Pro 
            20                  25                  30          

Val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg 
        35                  40                  45              

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
    50                  55                  60                  

Ala Lys Gln Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65                  70                  75                  80  

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
                85                  90                  95      

Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile Val 
            100                 105                 110         

Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys 
        115                 120                 125             

Val Ile Asp Thr Asn Cys Ile Asn Val Ile Gln Pro Asp Gly Ser Tyr 
    130                 135                 140                 



Arg Ser Glu Glu Leu Asn Leu Val Ile Ile Gly Pro Ser Ala Asp Ile 
145                 150                 155                 160 

Ile Gln Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
                165                 170                 175     

Arg Asn Gly Tyr Gly Ser Thr Gln Tyr Ile Arg Phe Ser Pro Asp Phe 
            180                 185                 190         

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
        195                 200                 205             

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
    210                 215                 220                 

Leu Ile His Ala Gly His Arg Leu Tyr Gly Ile Ala Ile Asn Pro Asn 
225                 230                 235                 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
                245                 250                 255     

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
            260                 265                 270         

Phe Ile Asp Ser Leu Gln Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
        275                 280                 285             

Lys Phe Lys Asp Ile Ala Ser Thr Leu Asn Lys Ala Lys Ser Ile Val 
    290                 295                 300                 

Gly Thr Thr Ala Ser Leu Gln Tyr Met Lys Asn Val Phe Lys Glu Lys 
305                 310                 315                 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
                325                 330                 335     

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu Ile Tyr Thr Glu Asp 
            340                 345                 350         

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 



        355                 360                 365             

Phe Asp Lys Ala Val Phe Lys Ile Asn Ile Val Pro Lys Val Asn Tyr 
    370                 375                 380                 

Thr Ile Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385                 390                 395                 400 

Phe Asn Gly Gln Asn Thr Glu Ile Asn Asn Met Asn Phe Thr Lys Leu 
                405                 410                 415     

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
            420                 425                 430         

Gly Ile Ile Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
        435                 440                 445             

Ala Leu Asn Asp Leu Cys Ile Lys Val Asn Asn Trp Asp Leu Phe Phe 
    450                 455                 460                 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465                 470                 475                 480 

Ile Thr Ser Asp Thr Asn Ile Glu Ala Ala Glu Glu Asn Ile Ser Leu 
                485                 490                 495     

Asp Leu Ile Gln Gln Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
            500                 505                 510         

Glu Asn Ile Ser Ile Glu Asn Leu Ser Ser Asp Ile Ile Gly Gln Leu 
        515                 520                 525             

Glu Leu Met Pro Asn Ile Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
    530                 535                 540                 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gln Glu Phe Glu 
545                 550                 555                 560 

His Gly Lys Ser Arg Ile Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
                565                 570                 575     



Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
            580                 585                 590         

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
        595                 600                 605             

Gln Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
    610                 615                 620                 

Asp Lys Ile Ala Asp Ile Thr Ile Ile Ile Pro Tyr Ile Gly Pro Ala 
625                 630                 635                 640 

Leu Asn Ile Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
                645                 650                 655     

Ile Phe Ser Gly Ala Val Ile Leu Leu Glu Phe Ile Pro Glu Ile Ala 
            660                 665                 670         

Ile Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr Ile Ala Asn Lys 
        675                 680                 685             

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

Lys Trp Asp Glu Val Tyr Lys Tyr Ile Val Thr Asn Trp Leu Ala Lys 
705                 710                 715                 720 

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

Glu Asn Gln Ala Glu Ala Thr Lys Ala Ile Ile Asn Tyr Gln Tyr Asn 
            740                 745                 750         

Gln Tyr Thr Glu Glu Glu Lys Asn Asn Ile Asn Phe Asn Ile Asp Asp 
        755                 760                 765             

Leu Ser Ser Lys Leu Asn Glu Ser Ile Asn Lys Ala Met Ile Asn Ile 
    770                 775                 780                 

Asn Lys Phe Leu Asn Gln Cys Ser Val Ser Tyr Leu Met Asn Ser Met 



785                 790                 795                 800 

Ile Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
                805                 810                 815     

Asp Ala Leu Leu Lys Tyr Ile Tyr Asp Asn Arg Gly Thr Leu Ile Gly 
            820                 825                 830         

Gln Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
        835                 840                 845             

Ile Pro Phe Gln Leu Ser Lys Tyr Val Asp Asn Gln Arg Leu Leu Ser 
    850                 855                 860                 

Thr Phe Thr Glu Tyr Ile Lys Asn Ile Ile Asn Thr Ser Ile Leu Asn 
865                 870                 875                 880 

Leu Arg Tyr Glu Ser Lys His Leu Ile Asp Leu Ser Arg Tyr Ala Ser 
                885                 890                 895     

Lys Ile Asn Ile Gly Ser Lys Val Asn Phe Asp Pro Ile Asp Lys Asn 
            900                 905                 910         

Gln Ile Gln Leu Phe Asn Leu Glu Ser Ser Lys Ile Glu Val Ile Leu 
        915                 920                 925             

Lys Lys Ala Ile Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser Thr Ser 
    930                 935                 940                 

Phe Trp Ile Arg Ile Pro Lys Tyr Phe Asn Lys Ile Ser Leu Asn Asn 
945                 950                 955                 960 

Glu Tyr Thr Ile Ile Asn Cys Met Glu Asn Asn Ser Gly Trp Lys Val 
                965                 970                 975     

Ser Leu Asn Tyr Gly Glu Ile Ile Trp Thr Leu Gln Asp Thr Lys Glu 
            980                 985                 990         

Ile Lys Gln Arg Val Val Phe Lys  Tyr Ser Gln Met Ile  Asn Ile Ser 
        995                 1000                 1005             



Asp Tyr  Ile Asn Arg Trp Ile  Phe Val Thr Ile Thr  Asn Asn Arg 
    1010                 1015                 1020             

Leu Asn  Lys Ser Lys Ile Tyr  Ile Asn Gly Arg Leu  Ile Asp Gln 
    1025                 1030                 1035             

Lys Pro  Ile Ser Asn Leu Gly  Asn Ile His Ala Ser  Asn Lys Ile 
    1040                 1045                 1050             

Met Phe  Lys Leu Asp Gly Cys  Arg Asp Thr His Arg  Tyr Ile Trp 
    1055                 1060                 1065             

Ile Lys  Tyr Phe Asn Leu Phe  Asp Lys Glu Leu Asn  Glu Lys Glu 
    1070                 1075                 1080             

Ile Lys  Asp Leu Tyr Asp Asn  Gln Ser Asn Ser Gly  Ile Leu Lys 
    1085                 1090                 1095             

Asp Phe  Trp Gly Asp Tyr Leu  Gln Tyr Asp Lys Pro  Tyr Tyr Met 
    1100                 1105                 1110             

Leu Asn  Leu Tyr Asp Pro Asn  Lys Tyr Val Asp Val  Asn Asn Val 
    1115                 1120                 1125             

Gly Ile  Arg Gly Tyr Met Tyr  Leu Lys Gly Pro Arg  Gly Ser Val 
    1130                 1135                 1140             

Met Thr  Thr Asn Ile Tyr Leu  Asn Ser Ser Leu Tyr  Arg Gly Thr 
    1145                 1150                 1155             

Lys Phe  Ile Ile Lys Lys Tyr  Ala Ser Gly Asn Lys  Asp Asn Ile 
    1160                 1165                 1170             

Val Arg  Asn Asn Asp Arg Val  Tyr Ile Asn Val Val  Val Lys Asn 
    1175                 1180                 1185             

Lys Glu  Tyr Arg Leu Ala Thr  Asn Ala Ser Gln Ala  Gly Val Glu 
    1190                 1195                 1200             

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



    1205                 1210                 1215             

Gln Val  Val Val Met Lys Ser  Lys Asn Asp Lys Gly  Ile Thr Asn 
    1220                 1225                 1230             

Lys Cys  Lys Met Asn Leu Gln  Asp Asn Asn Gly Asn  Asp Ile Gly 
    1235                 1240                 1245             

Phe Ile  Gly Phe His Gln Phe  Asn Asn Ile Ala Lys  Leu Val Ala 
    1250                 1255                 1260             

Ser Asn  Trp Tyr Asn Arg Gln  Ile Glu Arg Ser Ser  Arg Thr Leu 
    1265                 1270                 1275             

Gly Cys  Ser Trp Glu Phe Ile  Pro Val Asp Asp Gly  Trp Gly Glu 
    1280                 1285                 1290             

Arg Pro  Leu 
    1295     

<210>  17
<211>  3888
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Cat-B

<400>  17
atgccattcg tcaacaagca attcaactac aaagacccag tcaacggcgt cgacatcgca       60

tacatcaaga ttccgaacgc cggtcaaatg cagccggtta aggcttttaa gatccacaac      120

aagatttggg ttatcccgga gcgtgacacc ttcacgaacc cggaagaagg cgatctgaac      180

ccgccaccgg aagcgaagca agtccctgtc agctactacg attcgacgta cctgagcacg      240

gataacgaaa aagataacta cctgaaaggt gtgaccaagc tgttcgaacg tatctacagc      300

acggatctgg gtcgcatgct gctgactagc attgttcgcg gtatcccgtt ctggggtggt      360

agcacgattg acaccgaact gaaggttatc gacactaact gcattaacgt tattcaaccg      420

gatggtagct atcgtagcga agagctgaat ctggtcatca ttggcccgag cgcagacatt      480

atccaattcg agtgcaagag ctttggtcac gaggttctga atctgacccg caatggctat      540



ggtagcaccc agtacattcg tttttcgccg gattttacct tcggctttga agagagcctg      600

gaggttgata ccaatccgtt gctgggtgcg ggcaaattcg ctaccgatcc ggctgtcacg      660

ctggcccatg aactgatcca cgcaggccac cgcctgtacg gcattgccat caacccaaac      720

cgtgtgttca aggttaatac gaatgcatac tacgagatga gcggcctgga agtcagcttc      780

gaagaactgc gcaccttcgg tggccatgac gctaaattca ttgacagctt gcaagagaat      840

gagttccgtc tgtactacta taacaaattc aaagacattg caagcacgtt gaacaaggcc      900

aaaagcatcg ttggtactac cgcgtcgttg cagtatatga agaatgtgtt taaagagaag      960

tacctgctgt ccgaggatac ctccggcaag tttagcgttg ataagctgaa gtttgacaaa     1020

ctgtacaaga tgctgaccga gatttacacc gaggacaact ttgtgaaatt cttcaaagtg     1080

ttgaatcgta aaacctatct gaattttgac aaagcggttt tcaagattaa catcgtgccg     1140

aaggtgaact acaccatcta tgacggtttt aacctgcgta acaccaacct ggcggcgaac     1200

tttaacggtc agaatacgga aatcaacaac atgaatttca cgaagttgaa gaacttcacg     1260

ggtctgttcg agttctataa gctgctgtgc gtgcgcggta tcatcaccag caaaaccaaa     1320

agcctggaca aaggctacaa caaggcgctg aatgacctgt gcattaaggt aaacaattgg     1380

gatctgttct tttcgccatc cgaagataat tttaccaacg acctgaacaa gggtgaagaa     1440

atcaccagcg atacgaatat tgaagcagcg gaagagaata tcagcctgga tctgatccag     1500

cagtactatc tgacctttaa cttcgacaat gaaccggaga acattagcat tgagaatctg     1560

agcagcgaca ttatcggtca gctggaactg atgccgaata tcgaacgttt cccgaacggc     1620

aaaaagtacg agctggacaa gtacactatg ttccattacc tgcgtgcaca ggagtttgaa     1680

cacggtaaaa gccgtatcgc gctgaccaac agcgttaacg aggccctgct gaacccgagc     1740

cgtgtctata ccttcttcag cagcgactat gttaagaaag tgaacaaagc cactgaggcc     1800

gcgatgttcc tgggctgggt ggaacagctg gtatatgact tcacggacga gacgagcgaa     1860

gtgagcacta ccgacaaaat tgctgatatt accatcatta tcccgtatat tggtccggca     1920

ctgaacattg gcaacatgct gtacaaagac gattttgtgg gtgccctgat cttctccggt     1980

gccgtgattc tgctggagtt cattccggag attgcgatcc cggtgttggg taccttcgcg     2040

ctggtgtcct acatcgcgaa taaggttctg acggttcaga ccatcgataa cgcgctgtcg     2100

aaacgtaatg aaaaatggga cgaggtttac aaatacattg ttacgaattg gctggcgaaa     2160



gtcaataccc agatcgacct gatccgtaag aaaatgaaag aggcgctgga gaatcaggcg     2220

gaggccacca aagcaattat caactaccaa tacaaccagt acacggaaga agagaagaat     2280

aacattaact tcaatatcga tgatttgagc agcaagctga atgaatctat caacaaagcg     2340

atgatcaata tcaacaagtt tttgaatcag tgtagcgttt cgtacctgat gaatagcatg     2400

attccgtatg gcgtcaaacg tctggaggac ttcgacgcca gcctgaaaga tgcgttgctg     2460

aaatacattt acgacaatcg tggtacgctg attggccaag ttgaccgctt gaaagacaaa     2520

gttaacaata ccctgagcac cgacatccca tttcaactga gcaagtatgt tgataatcaa     2580

cgtctgttga gcactttcac cgagtatatc aaaaacatca tcaatactag cattctgaac     2640

ctgcgttacg agagcaatca tctgattgat ctgagccgtt atgctagcaa gatcaacatc     2700

ggtagcaagg tcaattttga cccgatcgat aagaaccaga tccagctgtt taatctggaa     2760

tcgagcaaaa ttgaggttat cctgaaaaag gccattgtct acaactccat gtacgagaat     2820

ttctccacca gcttctggat tcgcatcccg aaatacttca agaagattag cctgaacaac     2880

gagtatacta tcatcaactg tatggagaac aacagcggtt ggaaggtgtc tctgaactat     2940

ggtgagatca tttggacctt gcaggacacc aaagagatca agcagcgcgt cgtgttcaag     3000

tactctcaaa tgatcaacat ttccgattac attaatcgtt ggatcttcgt gaccattacg     3060

aataaccgtc tgaataagag caagatttac atcaatggtc gcttgatcga tcagaaaccg     3120

attagcaacc tgggtaatat ccacgcaagc aacaagatta tgttcaaatt ggacggttgc     3180

cgcgataccc atcgttatat ctggatcaag tatttcaacc tgtttgataa agaactgaat     3240

gagaaggaga tcaaagattt gtatgacaac caatctaaca gcggcatttt gaaggacttc     3300

tggggcgatt atctgcaata cgataagccg tactatatgc tgaacctgta tgatccgaac     3360

aaatatgtgg atgtcaataa tgtgggtatt cgtggttaca tgtatttgaa gggtccgcgt     3420

ggcagcgtta tgacgaccaa catttacctg aactctagcc tgtaccgtgg tacgaaattc     3480

atcattaaga aatatgccag cggcaacaaa gataacattg tgcgtaataa cgatcgtgtc     3540

tacatcaacg tggtcgtgaa gaataaagag taccgtctgg cgaccaacgc ttcgcaggcg     3600

ggtgttgaga aaattctgag cgcgttggag atccctgatg tcggtaatct gagccaagtc     3660

gtggttatga agagcaagaa cgacaagggt atcactaaca agtgcaagat gaacctgcaa     3720

gacaacaatg gtaacgacat cggctttatt ggtttccacc agttcaacaa tattgctaaa     3780



ctggtagcga gcaattggta caatcgtcag attgagcgca gcagccgtac tttgggctgt     3840

agctgggagt ttatcccggt cgatgatggt tggggcgaac gtccgctg                  3888

<210>  18
<211>  1296
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Cat-B

<400>  18

Met Pro Phe Val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1               5                   10                  15      

Val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gln Met Gln Pro 
            20                  25                  30          

Val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg 
        35                  40                  45              

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
    50                  55                  60                  

Ala Lys Gln Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65                  70                  75                  80  

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
                85                  90                  95      

Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile Val 
            100                 105                 110         

Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys 
        115                 120                 125             

Val Ile Asp Thr Asn Cys Ile Asn Val Ile Gln Pro Asp Gly Ser Tyr 
    130                 135                 140                 

Arg Ser Glu Glu Leu Asn Leu Val Ile Ile Gly Pro Ser Ala Asp Ile 
145                 150                 155                 160 



Ile Gln Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
                165                 170                 175     

Arg Asn Gly Tyr Gly Ser Thr Gln Tyr Ile Arg Phe Ser Pro Asp Phe 
            180                 185                 190         

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
        195                 200                 205             

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
    210                 215                 220                 

Leu Ile His Ala Gly His Arg Leu Tyr Gly Ile Ala Ile Asn Pro Asn 
225                 230                 235                 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
                245                 250                 255     

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
            260                 265                 270         

Phe Ile Asp Ser Leu Gln Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
        275                 280                 285             

Lys Phe Lys Asp Ile Ala Ser Thr Leu Asn Lys Ala Lys Ser Ile Val 
    290                 295                 300                 

Gly Thr Thr Ala Ser Leu Gln Tyr Met Lys Asn Val Phe Lys Glu Lys 
305                 310                 315                 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
                325                 330                 335     

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu Ile Tyr Thr Glu Asp 
            340                 345                 350         

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
        355                 360                 365             

Phe Asp Lys Ala Val Phe Lys Ile Asn Ile Val Pro Lys Val Asn Tyr 



    370                 375                 380                 

Thr Ile Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385                 390                 395                 400 

Phe Asn Gly Gln Asn Thr Glu Ile Asn Asn Met Asn Phe Thr Lys Leu 
                405                 410                 415     

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
            420                 425                 430         

Gly Ile Ile Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
        435                 440                 445             

Ala Leu Asn Asp Leu Cys Ile Lys Val Asn Asn Trp Asp Leu Phe Phe 
    450                 455                 460                 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465                 470                 475                 480 

Ile Thr Ser Asp Thr Asn Ile Glu Ala Ala Glu Glu Asn Ile Ser Leu 
                485                 490                 495     

Asp Leu Ile Gln Gln Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
            500                 505                 510         

Glu Asn Ile Ser Ile Glu Asn Leu Ser Ser Asp Ile Ile Gly Gln Leu 
        515                 520                 525             

Glu Leu Met Pro Asn Ile Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
    530                 535                 540                 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gln Glu Phe Glu 
545                 550                 555                 560 

His Gly Lys Ser Arg Ile Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
                565                 570                 575     

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
            580                 585                 590         



Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
        595                 600                 605             

Gln Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
    610                 615                 620                 

Asp Lys Ile Ala Asp Ile Thr Ile Ile Ile Pro Tyr Ile Gly Pro Ala 
625                 630                 635                 640 

Leu Asn Ile Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
                645                 650                 655     

Ile Phe Ser Gly Ala Val Ile Leu Leu Glu Phe Ile Pro Glu Ile Ala 
            660                 665                 670         

Ile Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr Ile Ala Asn Lys 
        675                 680                 685             

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

Lys Trp Asp Glu Val Tyr Lys Tyr Ile Val Thr Asn Trp Leu Ala Lys 
705                 710                 715                 720 

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

Glu Asn Gln Ala Glu Ala Thr Lys Ala Ile Ile Asn Tyr Gln Tyr Asn 
            740                 745                 750         

Gln Tyr Thr Glu Glu Glu Lys Asn Asn Ile Asn Phe Asn Ile Asp Asp 
        755                 760                 765             

Leu Ser Ser Lys Leu Asn Glu Ser Ile Asn Lys Ala Met Ile Asn Ile 
    770                 775                 780                 

Asn Lys Phe Leu Asn Gln Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785                 790                 795                 800 

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



                805                 810                 815     

Asp Ala Leu Leu Lys Tyr Ile Tyr Asp Asn Arg Gly Thr Leu Ile Gly 
            820                 825                 830         

Gln Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
        835                 840                 845             

Ile Pro Phe Gln Leu Ser Lys Tyr Val Asp Asn Gln Arg Leu Leu Ser 
    850                 855                 860                 

Thr Phe Thr Glu Tyr Ile Lys Asn Ile Ile Asn Thr Ser Ile Leu Asn 
865                 870                 875                 880 

Leu Arg Tyr Glu Ser Asn His Leu Ile Asp Leu Ser Arg Tyr Ala Ser 
                885                 890                 895     

Lys Ile Asn Ile Gly Ser Lys Val Asn Phe Asp Pro Ile Asp Lys Asn 
            900                 905                 910         

Gln Ile Gln Leu Phe Asn Leu Glu Ser Ser Lys Ile Glu Val Ile Leu 
        915                 920                 925             

Lys Lys Ala Ile Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser Thr Ser 
    930                 935                 940                 

Phe Trp Ile Arg Ile Pro Lys Tyr Phe Lys Lys Ile Ser Leu Asn Asn 
945                 950                 955                 960 

Glu Tyr Thr Ile Ile Asn Cys Met Glu Asn Asn Ser Gly Trp Lys Val 
                965                 970                 975     

Ser Leu Asn Tyr Gly Glu Ile Ile Trp Thr Leu Gln Asp Thr Lys Glu 
            980                 985                 990         

Ile Lys Gln Arg Val Val Phe Lys  Tyr Ser Gln Met Ile  Asn Ile Ser 
        995                 1000                 1005             

Asp Tyr  Ile Asn Arg Trp Ile  Phe Val Thr Ile Thr  Asn Asn Arg 
    1010                 1015                 1020             



Leu Asn  Lys Ser Lys Ile Tyr  Ile Asn Gly Arg Leu  Ile Asp Gln 
    1025                 1030                 1035             

Lys Pro  Ile Ser Asn Leu Gly  Asn Ile His Ala Ser  Asn Lys Ile 
    1040                 1045                 1050             

Met Phe  Lys Leu Asp Gly Cys  Arg Asp Thr His Arg  Tyr Ile Trp 
    1055                 1060                 1065             

Ile Lys  Tyr Phe Asn Leu Phe  Asp Lys Glu Leu Asn  Glu Lys Glu 
    1070                 1075                 1080             

Ile Lys  Asp Leu Tyr Asp Asn  Gln Ser Asn Ser Gly  Ile Leu Lys 
    1085                 1090                 1095             

Asp Phe  Trp Gly Asp Tyr Leu  Gln Tyr Asp Lys Pro  Tyr Tyr Met 
    1100                 1105                 1110             

Leu Asn  Leu Tyr Asp Pro Asn  Lys Tyr Val Asp Val  Asn Asn Val 
    1115                 1120                 1125             

Gly Ile  Arg Gly Tyr Met Tyr  Leu Lys Gly Pro Arg  Gly Ser Val 
    1130                 1135                 1140             

Met Thr  Thr Asn Ile Tyr Leu  Asn Ser Ser Leu Tyr  Arg Gly Thr 
    1145                 1150                 1155             

Lys Phe  Ile Ile Lys Lys Tyr  Ala Ser Gly Asn Lys  Asp Asn Ile 
    1160                 1165                 1170             

Val Arg  Asn Asn Asp Arg Val  Tyr Ile Asn Val Val  Val Lys Asn 
    1175                 1180                 1185             

Lys Glu  Tyr Arg Leu Ala Thr  Asn Ala Ser Gln Ala  Gly Val Glu 
    1190                 1195                 1200             

Lys Ile  Leu Ser Ala Leu Glu  Ile Pro Asp Val Gly  Asn Leu Ser 
    1205                 1210                 1215             

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



    1220                 1225                 1230             

Lys Cys  Lys Met Asn Leu Gln  Asp Asn Asn Gly Asn  Asp Ile Gly 
    1235                 1240                 1245             

Phe Ile  Gly Phe His Gln Phe  Asn Asn Ile Ala Lys  Leu Val Ala 
    1250                 1255                 1260             

Ser Asn  Trp Tyr Asn Arg Gln  Ile Glu Arg Ser Ser  Arg Thr Leu 
    1265                 1270                 1275             

Gly Cys  Ser Trp Glu Phe Ile  Pro Val Asp Asp Gly  Trp Gly Glu 
    1280                 1285                 1290             

Arg Pro  Leu 
    1295     

<210>  19
<211>  3888
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Cat-C

<400>  19
atgccattcg tcaacaagca attcaactac aaagacccag tcaacggcgt cgacatcgca       60

tacatcaaga ttccgaacgc cggtcaaatg cagccggtta aggcttttaa gatccacaac      120

aagatttggg ttatcccgga gcgtgacacc ttcacgaacc cggaagaagg cgatctgaac      180

ccgccaccgg aagcgaagca agtccctgtc agctactacg attcgacgta cctgagcacg      240

gataacgaaa aagataacta cctgaaaggt gtgaccaagc tgttcgaacg tatctacagc      300

acggatctgg gtcgcatgct gctgactagc attgttcgcg gtatcccgtt ctggggtggt      360

agcacgattg acaccgaact gaaggttatc gacactaact gcattaacgt tattcaaccg      420

gatggtagct atcgtagcga agagctgaat ctggtcatca ttggcccgag cgcagacatt      480

atccaattcg agtgcaagag ctttggtcac gaggttctga atctgacccg caatggctat      540

ggtagcaccc agtacattcg tttttcgccg gattttacct tcggctttga agagagcctg      600

gaggttgata ccaatccgtt gctgggtgcg ggcaaattcg ctaccgatcc ggctgtcacg      660



ctggcccatg aactgatcca cgcaggccac cgcctgtacg gcattgccat caacccaaac      720

cgtgtgttca aggttaatac gaatgcatac tacgagatga gcggcctgga agtcagcttc      780

gaagaactgc gcaccttcgg tggccatgac gctaaattca ttgacagctt gcaagagaat      840

gagttccgtc tgtactacta taacaaattc aaagacattg caagcacgtt gaacaaggcc      900

aaaagcatcg ttggtactac cgcgtcgttg cagtatatga agaatgtgtt taaagagaag      960

tacctgctgt ccgaggatac ctccggcaag tttagcgttg ataagctgaa gtttgacaaa     1020

ctgtacaaga tgctgaccga gatttacacc gaggacaact ttgtgaaatt cttcaaagtg     1080

ttgaatcgta aaacctatct gaattttgac aaagcggttt tcaagattaa catcgtgccg     1140

aaggtgaact acaccatcta tgacggtttt aacctgcgta acaccaacct ggcggcgaac     1200

tttaacggtc agaatacgga aatcaacaac atgaatttca cgaagttgaa gaacttcacg     1260

ggtctgttcg agttctataa gctgctgtgc gtgcgcggta tcatcaccag caaaaccaaa     1320

agcctggaca aaggctacaa caaggcgctg aatgacctgt gcattaaggt aaacaattgg     1380

gatctgttct tttcgccatc cgaagataat tttaccaacg acctgaacaa gggtgaagaa     1440

atcaccagcg atacgaatat tgaagcagcg gaagagaata tcagcctgga tctgatccag     1500

cagtactatc tgacctttaa cttcgacaat gaaccggaga acattagcat tgagaatctg     1560

agcagcgaca ttatcggtca gctggaactg atgccgaata tcgaacgttt cccgaacggc     1620

aaaaagtacg agctggacaa gtacactatg ttccattacc tgcgtgcaca ggagtttgaa     1680

cacggtaaaa gccgtatcgc gctgaccaac agcgttaacg aggccctgct gaacccgagc     1740

cgtgtctata ccttcttcag cagcgactat gttaagaaag tgaacaaagc cactgaggcc     1800

gcgatgttcc tgggctgggt ggaacagctg gtatatgact tcacggacga gacgagcgaa     1860

gtgagcacta ccgacaaaat tgctgatatt accatcatta tcccgtatat tggtccggca     1920

ctgaacattg gcaacatgct gtacaaagac gattttgtgg gtgccctgat cttctccggt     1980

gccgtgattc tgctggagtt cattccggag attgcgatcc cggtgttggg taccttcgcg     2040

ctggtgtcct acatcgcgaa taaggttctg acggttcaga ccatcgataa cgcgctgtcg     2100

aaacgtaatg aaaaatggga cgaggtttac aaatacattg ttacgaattg gctggcgaaa     2160

gtcaataccc agatcgacct gatccgtaag aaaatgaaag aggcgctgga gaatcaggcg     2220

gaggccacca aagcaattat caactaccaa tacaaccagt acacggaaga agagaagaat     2280



aacattaact tcaatatcga tgatttgagc agcaagctga atgaatctat caacaaagcg     2340

atgatcaata tcaacaagtt tttgaatcag tgtagcgttt cgtacctgat gaatagcatg     2400

attccgtatg gcgtcaaacg tctggaggac ttcgacgcca gcctgaaaga tgcgttgctg     2460

aaatacattt acgacaatcg tggtacgctg attggccaag ttgaccgctt gaaagacaaa     2520

gttaacaata ccctgagcac cgacatccca tttcaactga gcaagtatgt tgataatcaa     2580

cgtctgttga gcactttcac cgagtatatc aaaaacatca tcaatactag cattctgaac     2640

ctgcgttacg agagcaatca tctgattgat ctgagccgtt atgctagcaa gatcaacatc     2700

ggtagcaagg tcaattttga cccgatcgat aagaaccaga tccagctgtt taatctggaa     2760

tcgagcaaaa ttgaggttat cctgaaaaag gccattgtct acaactccat gtacgagaat     2820

ttctccacca gcttctggat tcgcatcccg aaatacttca acaagattag cctgaacaac     2880

gagtatacta tcatcaactg tatggagaac aacagcggtt ggaaggtgtc tctgaactat     2940

ggtgagatca tttggacctt gcaggacacc aaagagatca agcagcgcgt cgtgttcaag     3000

tactctcaaa tgatcaacat ttccgattac attaatcgtt ggatcttcgt gaccattacg     3060

aataaccgtc tgaagaagag caagatttac atcaatggtc gcttgatcga tcagaaaccg     3120

attagcaacc tgggtaatat ccacgcaagc aacaagatta tgttcaaatt ggacggttgc     3180

cgcgataccc atcgttatat ctggatcaag tatttcaacc tgtttgataa agaactgaat     3240

gagaaggaga tcaaagattt gtatgacaac caatctaaca gcggcatttt gaaggacttc     3300

tggggcgatt atctgcaata cgataagccg tactatatgc tgaacctgta tgatccgaac     3360

aaatatgtgg atgtcaataa tgtgggtatt cgtggttaca tgtatttgaa gggtccgcgt     3420

ggcagcgtta tgacgaccaa catttacctg aactctagcc tgtaccgtgg tacgaaattc     3480

atcattaaga aatatgccag cggcaacaaa gataacattg tgcgtaataa cgatcgtgtc     3540

tacatcaacg tggtcgtgaa gaataaagag taccgtctgg cgaccaacgc ttcgcaggcg     3600

ggtgttgaga aaattctgag cgcgttggag atccctgatg tcggtaatct gagccaagtc     3660

gtggttatga agagcaagaa cgacaagggt atcactaaca agtgcaagat gaacctgcaa     3720

gacaacaatg gtaacgacat cggctttatt ggtttccacc agttcaacaa tattgctaaa     3780

ctggtagcga gcaattggta caatcgtcag attgagcgca gcagccgtac tttgggctgt     3840

agctgggagt ttatcccggt cgatgatggt tggggcgaac gtccgctg                  3888



<210>  20
<211>  1296
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  Cat-C

<400>  20

Met Pro Phe Val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1               5                   10                  15      

Val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gln Met Gln Pro 
            20                  25                  30          

Val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg 
        35                  40                  45              

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
    50                  55                  60                  

Ala Lys Gln Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65                  70                  75                  80  

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
                85                  90                  95      

Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile Val 
            100                 105                 110         

Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys 
        115                 120                 125             

Val Ile Asp Thr Asn Cys Ile Asn Val Ile Gln Pro Asp Gly Ser Tyr 
    130                 135                 140                 

Arg Ser Glu Glu Leu Asn Leu Val Ile Ile Gly Pro Ser Ala Asp Ile 
145                 150                 155                 160 

Ile Gln Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
                165                 170                 175     



Arg Asn Gly Tyr Gly Ser Thr Gln Tyr Ile Arg Phe Ser Pro Asp Phe 
            180                 185                 190         

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
        195                 200                 205             

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
    210                 215                 220                 

Leu Ile His Ala Gly His Arg Leu Tyr Gly Ile Ala Ile Asn Pro Asn 
225                 230                 235                 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
                245                 250                 255     

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
            260                 265                 270         

Phe Ile Asp Ser Leu Gln Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
        275                 280                 285             

Lys Phe Lys Asp Ile Ala Ser Thr Leu Asn Lys Ala Lys Ser Ile Val 
    290                 295                 300                 

Gly Thr Thr Ala Ser Leu Gln Tyr Met Lys Asn Val Phe Lys Glu Lys 
305                 310                 315                 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
                325                 330                 335     

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu Ile Tyr Thr Glu Asp 
            340                 345                 350         

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
        355                 360                 365             

Phe Asp Lys Ala Val Phe Lys Ile Asn Ile Val Pro Lys Val Asn Tyr 
    370                 375                 380                 

Thr Ile Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 



385                 390                 395                 400 

Phe Asn Gly Gln Asn Thr Glu Ile Asn Asn Met Asn Phe Thr Lys Leu 
                405                 410                 415     

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
            420                 425                 430         

Gly Ile Ile Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
        435                 440                 445             

Ala Leu Asn Asp Leu Cys Ile Lys Val Asn Asn Trp Asp Leu Phe Phe 
    450                 455                 460                 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465                 470                 475                 480 

Ile Thr Ser Asp Thr Asn Ile Glu Ala Ala Glu Glu Asn Ile Ser Leu 
                485                 490                 495     

Asp Leu Ile Gln Gln Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
            500                 505                 510         

Glu Asn Ile Ser Ile Glu Asn Leu Ser Ser Asp Ile Ile Gly Gln Leu 
        515                 520                 525             

Glu Leu Met Pro Asn Ile Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
    530                 535                 540                 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gln Glu Phe Glu 
545                 550                 555                 560 

His Gly Lys Ser Arg Ile Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
                565                 570                 575     

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
            580                 585                 590         

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
        595                 600                 605             



Gln Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
    610                 615                 620                 

Asp Lys Ile Ala Asp Ile Thr Ile Ile Ile Pro Tyr Ile Gly Pro Ala 
625                 630                 635                 640 

Leu Asn Ile Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
                645                 650                 655     

Ile Phe Ser Gly Ala Val Ile Leu Leu Glu Phe Ile Pro Glu Ile Ala 
            660                 665                 670         

Ile Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr Ile Ala Asn Lys 
        675                 680                 685             

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

Lys Trp Asp Glu Val Tyr Lys Tyr Ile Val Thr Asn Trp Leu Ala Lys 
705                 710                 715                 720 

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

Glu Asn Gln Ala Glu Ala Thr Lys Ala Ile Ile Asn Tyr Gln Tyr Asn 
            740                 745                 750         

Gln Tyr Thr Glu Glu Glu Lys Asn Asn Ile Asn Phe Asn Ile Asp Asp 
        755                 760                 765             

Leu Ser Ser Lys Leu Asn Glu Ser Ile Asn Lys Ala Met Ile Asn Ile 
    770                 775                 780                 

Asn Lys Phe Leu Asn Gln Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785                 790                 795                 800 

Ile Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
                805                 810                 815     

Asp Ala Leu Leu Lys Tyr Ile Tyr Asp Asn Arg Gly Thr Leu Ile Gly 



            820                 825                 830         

Gln Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 
        835                 840                 845             

Ile Pro Phe Gln Leu Ser Lys Tyr Val Asp Asn Gln Arg Leu Leu Ser 
    850                 855                 860                 

Thr Phe Thr Glu Tyr Ile Lys Asn Ile Ile Asn Thr Ser Ile Leu Asn 
865                 870                 875                 880 

Leu Arg Tyr Glu Ser Asn His Leu Ile Asp Leu Ser Arg Tyr Ala Ser 
                885                 890                 895     

Lys Ile Asn Ile Gly Ser Lys Val Asn Phe Asp Pro Ile Asp Lys Asn 
            900                 905                 910         

Gln Ile Gln Leu Phe Asn Leu Glu Ser Ser Lys Ile Glu Val Ile Leu 
        915                 920                 925             

Lys Lys Ala Ile Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser Thr Ser 
    930                 935                 940                 

Phe Trp Ile Arg Ile Pro Lys Tyr Phe Asn Lys Ile Ser Leu Asn Asn 
945                 950                 955                 960 

Glu Tyr Thr Ile Ile Asn Cys Met Glu Asn Asn Ser Gly Trp Lys Val 
                965                 970                 975     

Ser Leu Asn Tyr Gly Glu Ile Ile Trp Thr Leu Gln Asp Thr Lys Glu 
            980                 985                 990         

Ile Lys Gln Arg Val Val Phe Lys  Tyr Ser Gln Met Ile  Asn Ile Ser 
        995                 1000                 1005             

Asp Tyr  Ile Asn Arg Trp Ile  Phe Val Thr Ile Thr  Asn Asn Arg 
    1010                 1015                 1020             

Leu Lys  Lys Ser Lys Ile Tyr  Ile Asn Gly Arg Leu  Ile Asp Gln 
    1025                 1030                 1035             



Lys Pro  Ile Ser Asn Leu Gly  Asn Ile His Ala Ser  Asn Lys Ile 
    1040                 1045                 1050             

Met Phe  Lys Leu Asp Gly Cys  Arg Asp Thr His Arg  Tyr Ile Trp 
    1055                 1060                 1065             

Ile Lys  Tyr Phe Asn Leu Phe  Asp Lys Glu Leu Asn  Glu Lys Glu 
    1070                 1075                 1080             

Ile Lys  Asp Leu Tyr Asp Asn  Gln Ser Asn Ser Gly  Ile Leu Lys 
    1085                 1090                 1095             

Asp Phe  Trp Gly Asp Tyr Leu  Gln Tyr Asp Lys Pro  Tyr Tyr Met 
    1100                 1105                 1110             

Leu Asn  Leu Tyr Asp Pro Asn  Lys Tyr Val Asp Val  Asn Asn Val 
    1115                 1120                 1125             

Gly Ile  Arg Gly Tyr Met Tyr  Leu Lys Gly Pro Arg  Gly Ser Val 
    1130                 1135                 1140             

Met Thr  Thr Asn Ile Tyr Leu  Asn Ser Ser Leu Tyr  Arg Gly Thr 
    1145                 1150                 1155             

Lys Phe  Ile Ile Lys Lys Tyr  Ala Ser Gly Asn Lys  Asp Asn Ile 
    1160                 1165                 1170             

Val Arg  Asn Asn Asp Arg Val  Tyr Ile Asn Val Val  Val Lys Asn 
    1175                 1180                 1185             

Lys Glu  Tyr Arg Leu Ala Thr  Asn Ala Ser Gln Ala  Gly Val Glu 
    1190                 1195                 1200             

Lys Ile  Leu Ser Ala Leu Glu  Ile Pro Asp Val Gly  Asn Leu Ser 
    1205                 1210                 1215             

Gln Val  Val Val Met Lys Ser  Lys Asn Asp Lys Gly  Ile Thr Asn 
    1220                 1225                 1230             

Lys Cys  Lys Met Asn Leu Gln  Asp Asn Asn Gly Asn  Asp Ile Gly 



    1235                 1240                 1245             

Phe Ile  Gly Phe His Gln Phe  Asn Asn Ile Ala Lys  Leu Val Ala 
    1250                 1255                 1260             

Ser Asn  Trp Tyr Asn Arg Gln  Ile Glu Arg Ser Ser  Arg Thr Leu 
    1265                 1270                 1275             

Gly Cys  Ser Trp Glu Phe Ile  Pro Val Asp Asp Gly  Trp Gly Glu 
    1280                 1285                 1290             

Arg Pro  Leu 
    1295     

<210>  21
<211>  3888
<212>  DNA
<213>  Artificial Sequence

<220>
<223>  Cat-D

<400>  21
atgccattcg tcaacaagca attcaactac aaagacccag tcaacggcgt cgacatcgca       60

tacatcaaga ttccgaacgc cggtcaaatg cagccggtta aggcttttaa gatccacaac      120

aagatttggg ttatcccgga gcgtgacacc ttcacgaacc cggaagaagg cgatctgaac      180

ccgccaccgg aagcgaagca agtccctgtc agctactacg attcgacgta cctgagcacg      240

gataacgaaa aagataacta cctgaaaggt gtgaccaagc tgttcgaacg tatctacagc      300

acggatctgg gtcgcatgct gctgactagc attgttcgcg gtatcccgtt ctggggtggt      360

agcacgattg acaccgaact gaaggttatc gacactaact gcattaacgt tattcaaccg      420

gatggtagct atcgtagcga agagctgaat ctggtcatca ttggcccgag cgcagacatt      480

atccaattcg agtgcaagag ctttggtcac gaggttctga atctgacccg caatggctat      540

ggtagcaccc agtacattcg tttttcgccg gattttacct tcggctttga agagagcctg      600

gaggttgata ccaatccgtt gctgggtgcg ggcaaattcg ctaccgatcc ggctgtcacg      660

ctggcccatg aactgatcca cgcaggccac cgcctgtacg gcattgccat caacccaaac      720

cgtgtgttca aggttaatac gaatgcatac tacgagatga gcggcctgga agtcagcttc      780



gaagaactgc gcaccttcgg tggccatgac gctaaattca ttgacagctt gcaagagaat      840

gagttccgtc tgtactacta taacaaattc aaagacattg caagcacgtt gaacaaggcc      900

aaaagcatcg ttggtactac cgcgtcgttg cagtatatga agaatgtgtt taaagagaag      960

tacctgctgt ccgaggatac ctccggcaag tttagcgttg ataagctgaa gtttgacaaa     1020

ctgtacaaga tgctgaccga gatttacacc gaggacaact ttgtgaaatt cttcaaagtg     1080

ttgaatcgta aaacctatct gaattttgac aaagcggttt tcaagattaa catcgtgccg     1140

aaggtgaact acaccatcta tgacggtttt aacctgcgta acaccaacct ggcggcgaac     1200

tttaacggtc agaatacgga aatcaacaac atgaatttca cgaagttgaa gaacttcacg     1260

ggtctgttcg agttctataa gctgctgtgc gtgcgcggta tcatcaccag caaaaccaaa     1320

agcctggaca aaggctacaa caaggcgctg aatgacctgt gcattaaggt aaacaattgg     1380

gatctgttct tttcgccatc cgaagataat tttaccaacg acctgaacaa gggtgaagaa     1440

atcaccagcg atacgaatat tgaagcagcg gaagagaata tcagcctgga tctgatccag     1500

cagtactatc tgacctttaa cttcgacaat gaaccggaga acattagcat tgagaatctg     1560

agcagcgaca ttatcggtca gctggaactg atgccgaata tcgaacgttt cccgaacggc     1620

aaaaagtacg agctggacaa gtacactatg ttccattacc tgcgtgcaca ggagtttgaa     1680

cacggtaaaa gccgtatcgc gctgaccaac agcgttaacg aggccctgct gaacccgagc     1740

cgtgtctata ccttcttcag cagcgactat gttaagaaag tgaacaaagc cactgaggcc     1800

gcgatgttcc tgggctgggt ggaacagctg gtatatgact tcacggacga gacgagcgaa     1860

gtgagcacta ccgacaaaat tgctgatatt accatcatta tcccgtatat tggtccggca     1920

ctgaacattg gcaacatgct gtacaaagac gattttgtgg gtgccctgat cttctccggt     1980

gccgtgattc tgctggagtt cattccggag attgcgatcc cggtgttggg taccttcgcg     2040

ctggtgtcct acatcgcgaa taaggttctg acggttcaga ccatcgataa cgcgctgtcg     2100

aaacgtaatg aaaaatggga cgaggtttac aaatacattg ttacgaattg gctggcgaaa     2160

gtcaataccc agatcgacct gatccgtaag aaaatgaaag aggcgctgga gaatcaggcg     2220

gaggccacca aagcaattat caactaccaa tacaaccagt acacggaaga agagaagaat     2280

aacattaact tcaatatcga tgatttgagc agcaagctga atgaatctat caacaaagcg     2340

atgatcaata tcaacaagtt tttgaatcag tgtagcgttt cgtacctgat gaatagcatg     2400



attccgtatg gcgtcaaacg tctggaggac ttcgacgcca gcctgaaaga tgcgttgctg     2460

aaatacattt acgacaatcg tggtacgctg attggccaag ttgaccgctt gaaagacaaa     2520

gttaacaata ccctgagcac cgacatccca tttcaactga gcaagtatgt tgataatcaa     2580

cgtctgttga gcactttcac cgagtatatc aaaaacatca tcaatactag cattctgaac     2640

ctgcgttacg agagcaatca tctgattgat ctgagccgtt atgcaagcaa gatcaacatc     2700

ggtagcaagg tcaattttga cccgatcgat aagaaccaga tccagctgtt taatctggaa     2760

tcgagcaaaa ttgaggttat cctgaaaaac gccattgtct acaactccat gtacgagaat     2820

ttctccacca gcttctggat tcgcatcccg aaatacttca acagcattag cctgaacaac     2880

gagtatacta tcatcaactg tatggagaac aacagcggtt ggaaggtgtc tctgaactat     2940

ggtgagatca tttggacctt gcaggacacc caagagatca agcagcgcgt cgtgttcaag     3000

tactctcaaa tgatcaacat ttccgattac attaatcgtt ggatcttcgt gaccattacg     3060

aataaccgtc tgaataacag caagatttac atcaatggtc gcttgatcga tcagaaaccg     3120

attagcaacc tgggtaatat ccacgcaagc aacaacatta tgttcaaatt ggacggttgc     3180

cgcgataccc atcgttatat ctggatcaag tatttcaacc tgtttgataa agaactgaat     3240

gagaaggaga tcaaagattt gtatgacaac caatctaaca gcggcatttt gaaggacttc     3300

tggggcgatt atctgcaata cgataagccg tactatatgc tgaacctgta tgatccgaac     3360

aaatatgtgg atgtcaataa tgtgggtatt cgtggttaca tgtatttgaa gggtccgcgt     3420

ggcagcgtta tgacgaccaa catttacctg aactctagcc tgtaccgtgg tacgaaattc     3480

atcattaaga aatatgccag cggcaacaaa gataacattg tgcgtaataa cgatcgtgtc     3540

tacatcaacg tggtcgtgaa gcgtaaagag taccgtctgg cgaccaacgc ttcgcaggcg     3600

ggtgttgaga aaattctgag cgcgttggag atccctcgtg tccgtcgtct gagccaagtc     3660

gtggttatga agagcaagaa cgaccagggt atcactaaca agtgcaagat gaacctgcaa     3720

gaccgtcgtg gtaacgacat cggctttatt ggtttccacc agttcaacaa tattgctaaa     3780

ctggtagcga gcaattggta caatcgtcag attgagcgcc gtagccgtcg tttgggctgt     3840

agctgggagt ttatcccggt cgatgatggt tggggcgaac gtccgctg                  3888

<210>  22
<211>  1296
<212>  PRT



<213>  Artificial Sequence

<220>
<223>  Cat-D

<400>  22

Met Pro Phe Val Asn Lys Gln Phe Asn Tyr Lys Asp Pro Val Asn Gly 
1               5                   10                  15      

Val Asp Ile Ala Tyr Ile Lys Ile Pro Asn Ala Gly Gln Met Gln Pro 
            20                  25                  30          

Val Lys Ala Phe Lys Ile His Asn Lys Ile Trp Val Ile Pro Glu Arg 
        35                  40                  45              

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
    50                  55                  60                  

Ala Lys Gln Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65                  70                  75                  80  

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 
                85                  90                  95      

Arg Ile Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser Ile Val 
            100                 105                 110         

Arg Gly Ile Pro Phe Trp Gly Gly Ser Thr Ile Asp Thr Glu Leu Lys 
        115                 120                 125             

Val Ile Asp Thr Asn Cys Ile Asn Val Ile Gln Pro Asp Gly Ser Tyr 
    130                 135                 140                 

Arg Ser Glu Glu Leu Asn Leu Val Ile Ile Gly Pro Ser Ala Asp Ile 
145                 150                 155                 160 

Ile Gln Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 
                165                 170                 175     

Arg Asn Gly Tyr Gly Ser Thr Gln Tyr Ile Arg Phe Ser Pro Asp Phe 
            180                 185                 190         



Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 
        195                 200                 205             

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 
    210                 215                 220                 

Leu Ile His Ala Gly His Arg Leu Tyr Gly Ile Ala Ile Asn Pro Asn 
225                 230                 235                 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 
                245                 250                 255     

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 
            260                 265                 270         

Phe Ile Asp Ser Leu Gln Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 
        275                 280                 285             

Lys Phe Lys Asp Ile Ala Ser Thr Leu Asn Lys Ala Lys Ser Ile Val 
    290                 295                 300                 

Gly Thr Thr Ala Ser Leu Gln Tyr Met Lys Asn Val Phe Lys Glu Lys 
305                 310                 315                 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 
                325                 330                 335     

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu Ile Tyr Thr Glu Asp 
            340                 345                 350         

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 
        355                 360                 365             

Phe Asp Lys Ala Val Phe Lys Ile Asn Ile Val Pro Lys Val Asn Tyr 
    370                 375                 380                 

Thr Ile Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385                 390                 395                 400 

Phe Asn Gly Gln Asn Thr Glu Ile Asn Asn Met Asn Phe Thr Lys Leu 



                405                 410                 415     

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 
            420                 425                 430         

Gly Ile Ile Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly Tyr Asn Lys 
        435                 440                 445             

Ala Leu Asn Asp Leu Cys Ile Lys Val Asn Asn Trp Asp Leu Phe Phe 
    450                 455                 460                 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 
465                 470                 475                 480 

Ile Thr Ser Asp Thr Asn Ile Glu Ala Ala Glu Glu Asn Ile Ser Leu 
                485                 490                 495     

Asp Leu Ile Gln Gln Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 
            500                 505                 510         

Glu Asn Ile Ser Ile Glu Asn Leu Ser Ser Asp Ile Ile Gly Gln Leu 
        515                 520                 525             

Glu Leu Met Pro Asn Ile Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 
    530                 535                 540                 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gln Glu Phe Glu 
545                 550                 555                 560 

His Gly Lys Ser Arg Ile Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
                565                 570                 575     

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 
            580                 585                 590         

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 
        595                 600                 605             

Gln Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 
    610                 615                 620                 



Asp Lys Ile Ala Asp Ile Thr Ile Ile Ile Pro Tyr Ile Gly Pro Ala 
625                 630                 635                 640 

Leu Asn Ile Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
                645                 650                 655     

Ile Phe Ser Gly Ala Val Ile Leu Leu Glu Phe Ile Pro Glu Ile Ala 
            660                 665                 670         

Ile Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr Ile Ala Asn Lys 
        675                 680                 685             

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

Lys Trp Asp Glu Val Tyr Lys Tyr Ile Val Thr Asn Trp Leu Ala Lys 
705                 710                 715                 720 

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

Glu Asn Gln Ala Glu Ala Thr Lys Ala Ile Ile Asn Tyr Gln Tyr Asn 
            740                 745                 750         

Gln Tyr Thr Glu Glu Glu Lys Asn Asn Ile Asn Phe Asn Ile Asp Asp 
        755                 760                 765             

Leu Ser Ser Lys Leu Asn Glu Ser Ile Asn Lys Ala Met Ile Asn Ile 
    770                 775                 780                 

Asn Lys Phe Leu Asn Gln Cys Ser Val Ser Tyr Leu Met Asn Ser Met 
785                 790                 795                 800 

Ile Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
                805                 810                 815     

Asp Ala Leu Leu Lys Tyr Ile Tyr Asp Asn Arg Gly Thr Leu Ile Gly 
            820                 825                 830         

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



        835                 840                 845             

Ile Pro Phe Gln Leu Ser Lys Tyr Val Asp Asn Gln Arg Leu Leu Ser 
    850                 855                 860                 

Thr Phe Thr Glu Tyr Ile Lys Asn Ile Ile Asn Thr Ser Ile Leu Asn 
865                 870                 875                 880 

Leu Arg Tyr Glu Ser Asn His Leu Ile Asp Leu Ser Arg Tyr Ala Ser 
                885                 890                 895     

Lys Ile Asn Ile Gly Ser Lys Val Asn Phe Asp Pro Ile Asp Lys Asn 
            900                 905                 910         

Gln Ile Gln Leu Phe Asn Leu Glu Ser Ser Lys Ile Glu Val Ile Leu 
        915                 920                 925             

Lys Asn Ala Ile Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser Thr Ser 
    930                 935                 940                 

Phe Trp Ile Arg Ile Pro Lys Tyr Phe Asn Ser Ile Ser Leu Asn Asn 
945                 950                 955                 960 

Glu Tyr Thr Ile Ile Asn Cys Met Glu Asn Asn Ser Gly Trp Lys Val 
                965                 970                 975     

Ser Leu Asn Tyr Gly Glu Ile Ile Trp Thr Leu Gln Asp Thr Gln Glu 
            980                 985                 990         

Ile Lys Gln Arg Val Val Phe Lys  Tyr Ser Gln Met Ile  Asn Ile Ser 
        995                 1000                 1005             

Asp Tyr  Ile Asn Arg Trp Ile  Phe Val Thr Ile Thr  Asn Asn Arg 
    1010                 1015                 1020             

Leu Asn  Asn Ser Lys Ile Tyr  Ile Asn Gly Arg Leu  Ile Asp Gln 
    1025                 1030                 1035             

Lys Pro  Ile Ser Asn Leu Gly  Asn Ile His Ala Ser  Asn Asn Ile 
    1040                 1045                 1050             



Met Phe  Lys Leu Asp Gly Cys  Arg Asp Thr His Arg  Tyr Ile Trp 
    1055                 1060                 1065             

Ile Lys  Tyr Phe Asn Leu Phe  Asp Lys Glu Leu Asn  Glu Lys Glu 
    1070                 1075                 1080             

Ile Lys  Asp Leu Tyr Asp Asn  Gln Ser Asn Ser Gly  Ile Leu Lys 
    1085                 1090                 1095             

Asp Phe  Trp Gly Asp Tyr Leu  Gln Tyr Asp Lys Pro  Tyr Tyr Met 
    1100                 1105                 1110             

Leu Asn  Leu Tyr Asp Pro Asn  Lys Tyr Val Asp Val  Asn Asn Val 
    1115                 1120                 1125             

Gly Ile  Arg Gly Tyr Met Tyr  Leu Lys Gly Pro Arg  Gly Ser Val 
    1130                 1135                 1140             

Met Thr  Thr Asn Ile Tyr Leu  Asn Ser Ser Leu Tyr  Arg Gly Thr 
    1145                 1150                 1155             

Lys Phe  Ile Ile Lys Lys Tyr  Ala Ser Gly Asn Lys  Asp Asn Ile 
    1160                 1165                 1170             

Val Arg  Asn Asn Asp Arg Val  Tyr Ile Asn Val Val  Val Lys Arg 
    1175                 1180                 1185             

Lys Glu  Tyr Arg Leu Ala Thr  Asn Ala Ser Gln Ala  Gly Val Glu 
    1190                 1195                 1200             

Lys Ile  Leu Ser Ala Leu Glu  Ile Pro Arg Val Arg  Arg Leu Ser 
    1205                 1210                 1215             

Gln Val  Val Val Met Lys Ser  Lys Asn Asp Gln Gly  Ile Thr Asn 
    1220                 1225                 1230             

Lys Cys  Lys Met Asn Leu Gln  Asp Arg Arg Gly Asn  Asp Ile Gly 
    1235                 1240                 1245             

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



    1250                 1255                 1260             

Ser Asn  Trp Tyr Asn Arg Gln  Ile Glu Arg Arg Ser  Arg Arg Leu 
    1265                 1270                 1275             

Gly Cys  Ser Trp Glu Phe Ile  Pro Val Asp Asp Gly  Trp Gly Glu 
    1280                 1285                 1290             

Arg Pro  Leu 
    1295     


