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CL - 2 

AATTTTTTTTTTCGACGGCCCAACGGAATTTTTTTTTTCGACGGCCCAACGGAATTTTT 
TTTTTCGACGGCCCAACGGGAATTCGGCTTAGCTAAGGTCACCCAGACTTCATGGACT 
TGTCTATTTTCTTGCCCAAAGGGATAGTTCCTCAGGTATTTGGGGACAGCATTCACCTC 
TTGCAGGAGCTATGCCTGTGTGTTTGTGCTAAGTTGATACTTTCTGCGATGATCTCAC 

(SEQD NO. 3) 

CL-03 

TACCATCGGAGAAAGAAGACCAAGCAAGGCTCAGGCAGCCACCGCCTGCTTCGCACT 
GAGCCTCCTGACTCAGACTCAGAGTCCAGCACAGACGAAGAGGAATTTGGAGAATTG 

GAAATCGCTCTCGTTTTGTCAAGGGAGACTATCCCGATGCTGCAAGATCTGCTGTCCCT 

CTGGCCTTTGTCATCCTCGCGCCTGCGTTGTGGCCTCTGTGGGCTTGGTGTGGAGCAAA 
TGGCTCTCAAGGAGGACTGAGTCTCAAGGAAATT (SEQD NO. 32) 

CL-lAiS 

AGCTA AGGTCAGGAGGTGTCTGAAGAATTGGCTGATGCATGGCAGGGATGTTGTTGAC 

CTGCTTTTAGAACAATACTTCCATTTAATTATAGCATATCTTATGTGTGTATTAAAGCA 

GAGCCGATCTGGTGGGGCTCATAAGTAAATGTACTTACTGCAAAAGGTTCA ACTGGT 

GACCCCAGTTTTCCCCAGAAGCAATATGATAGGACAGAGGCGACTCCTGCAAGTTGTC 

TCAGACTTCACACATACATTGTGACATTCTCTGAGCATGTGCACTGTACATGATATGAC 

ACTATCAA (SEQDD NO. 33) 

CL-ll Cl2 

AGCTAAGGTCCACTACCTTGTGAAGATGTATAAACACCTGAAATGTAGAAGCGATCCG 
TATGTCAAGATCGAGGGGAAGGACGCTGACGACTGGCTGTGTGTGGACTTTGGGAGTA 
TGGTGATCC ATTTGATGCTTCCAGAAACCAGAGAAACCTATGAATTAGAGAAACTATG 

GACTCTACGTTCTTTTGATGACCTTAGCTAAGCCGAATCAGCACACTGGCGGCGTTACT 
AGTGGATCGAGCTCGTACAGCTGATGCATAGCTTGAGTATCTATAGGTTACTAATAGC 
TGGCTATCATGTCAAGCGTTC (SEQDD NO. 34) 

FIG. 12A 
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CL-12 

AGCTA AGGTCAAAATAAAAGCTCAAGATGACATCAGTCCCATTTGTCCTAAGTCCTGG 
TGTTGTATGGATGGTAAGCAGCAGCCAATTATGGTGACAGGTGATAGATCCAATTTGT 
TAACATTTCTCCATCTCTAAGCCATCCTTAAAGAAAATCATGAATGGAGTCACACCAT 
CTTCACGGTAGTCCAGGAGAGCA ACCATACCATCTGGATTCATGTTTCACCAATAAAA 

ACTGGTAGTTATTGAATTAGCAAGGATGTGCTACTCTCTGCAGCTCAGC 
(SEQD NO. 35) 

CL-13 if 

AGCTAAGGTCTCATGCAATGGAACTTAATTCTTAGAACTGTAAGAATTACATCAAACA 
TAAAAGCCTCCCTATTAATGTAGTCCACAAAACTGGCAGGTATATATGCCTTCTGAAT 
TTGTCTCCAGTGACTTTGGTAAATCTAACTAAATTTTTAAAAATTCTTAATGAATTAT 
CGTCAACAACAACCACCTCTTGGAAAATAACCCTTGCAGTGTCTGTGTTAGACTCAG 
AAGTCAA (SEQID NO. 36) 

CL-4-4 

GAATTCGGCTTAGCTAAGGTCAGCGTGAAGTTTAAGCAGACATGAGTCTGAAACAGTC 
TCATGACACATCTGATAGGATTTTTTAAGACTGCCTGGCTTAGTCTTACTGCTGTTAGT 
GTATATTAGGTGTTGTACACATTATAAAGAAAATTATGTCTCATTATCTTGTTTAAGTC 
AAGGAAAATAGAGAACTTTGGTCAAAT (SEQD NO. 37) 

CL-22 

GAATTCGGCTAGCTAAGGTCAGCGTGAAGTTTAAGCAGACATGAGTCTGAAACAGTC 
TCATGACACATCTGATAGGATTTTTTAAGACTGCCTGGCTTAGTCTTACTGCTGTTAGT 
GTATATTAGGTGTTGTACACATTATAAAGAAAATTATGTCTCATTATCTTGTTTAAGTC 
AAGGAAAATAGAGAACTT 

(SEQED NO. 38) 

CL-23 
GAATTCGGCTTAGCTAAGGTCAAAATACACGGATTGCAATCACTTTTCTAAACAAAAG 
AAACAAAGTAACTGCTGAGGTTAGCAA AGATGAGTTCTCGTCATACTGCCTTGTACTG 

FIG. 12B 
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TTTTGTGAACTGTGTTATTAAAAATCTGAGCTTAACAAAATCTTTACAAGTCACCTCAT 
GAAAACAGCATTTGGCCAATAAGAGTTTAATTCCACACCAGTGAGACCTTAGCCT 

(SEQD NO. 39) 

CL-24 

GAATTCGGCTTTCTGCGATCCACTCTTTGAAGCTATTGGCAAGATATTCAGCAACATCC 
GCATCAGCACGCAGAAAGAGATATGAGGGACATTTCAAGGATGAAAGGTTTTTTTCCC 
CCCTTACTATTTCCTTGGTGCCAATTCCAAGTTGCTCTCGCAGCAGCAAATTTATGAAT 
GGTTTGTCTTGATCAAGAACAAAGAATTCATTCCCACCATTCTCATATATACTACTTTC 
TCTTCTT (SEQD NO. 40) 

CL-3 

GAATTCGGCTTTCTGCGATCCACTCTTTGAAGCTATTGGCAAGATATTCAGCAACATCC 
GCATCAGCACGCAGAAAGAGATATGAGGGACATTTCAAGGATGAAAGGTTTTTTTCCC 
CCCTTACTATTTCCTTGGTGCCAATTCCAAGTTGCTCTCGCAGCAGCAAATTTATGAAT 
GGTTTGTCTTGATCAAGAACAAAGAATTCATTCCACCATTCTCATATATCTACGTCTCT 
TCTAG (SEQD NO. 4) 

CL-4: 

GAATTCGGCTTTCTGCGATCCTAGAGCAGGTAAGTGAAGAAGGCCAGTAAGTTTTAAG 
GATGGCCTTGTTGCCTTCTATCAAGTTCTCTGGGACTTTGTAATTTTGATTACTACTATT 
GATACATGGTTATGGTCAGAAGGCCTCTTCTCCCTT (SEQED NO. 42) 

CL-42 

AGCTAAGGTCCGGACTCTATGGCATGAC CCCAAAAACAITGGCTGGAAAGATTACACT 
GCCTACAGGTGGCACCTGATTCACAGGCCTAAGACAGGCTACATGAGAGTCTTAGTGC 
ATGAAGGAAAGCAAGTCATGGCTGACTCAGGACCAATTATGACCAAACCTACGCTG 
GTGGACGGCTGGGCTGTTGTCTCTCCAAGAGATGGTCTATTCTCGGACCTCAAGTAT 
GAGTGCAGAGATGCTAGAGAGCAGGCTCAGTCTCAGCA 

FIG. 12C 
(SEQD NO. 43) 
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CL-SAf4 

TGACCATCGAGTGCATCAGCCTCATCGGGCTGGCCGTCGGGAAGGAGAAATTCATGCA 

GGATGCTTCAGATGTGATGCAGCTATTGTTGAAGACACAGACAGACTTCAATGATATG 

GAAGATGACGACCCCCAGATTTCTTACATGATCTCAGCATGGGCCAGGATGTGCAAAA 

TCTTGGGAAAGAATTCCAGCAGTACCTTCCCGTGGTTATGGGGCCGCTGATGAAGACT 
GCTTCAATTAAGTCCTGAGTGCCTCTAGACACCAGGACATGAGATATGAGGTA 

(SEQDD NO. 44) 

CL-62 

TGACCATCGTGTAGTTGGTGTGCTTGTTGTCGAAGATGAGGGCCTCCTGGATGAGCTG 

GTGCTGCTGCTCCAGCAGGTCCAGGCTGGGCTTGTAGTCCACGATGCTGCGCTCGTAC 

TGCTTCAGGTGGCTCAGCTGGTCTTCCAGAGTCCCGTTCATCTCAATGGAGATGCGCCC 

GATCTCCTCCATCTTAGTCTGGATCCACGGCCCCACCATATTGGCTTGGCTGGCGAACT 

GTCGGCGAAGGCTGCATTGGATTGCT 

(SEQDD NO. 45) 

CL-74 

TGACCATCGAACACCCCAACACTCTCCACTACCTGCCATTCTTCCAGCCTTATCCACA 

CCACCCCGTTTCTCCTGAAGACTGATTTGCTTAGCAACTGCACTGAGCCAACCCTGAA 

GACACATGATTATTGGTTGGGCTCCATTAAACAACAAGCCTAGTGCTTGGGAAGGGGG 

GTGGGGAGGGGAAGAGACGTGAGAAGCATGTTGGCGTAGACCTTGAGGCATGGATGA 

AGCATCTGCCGGCCTGACCTGGTACAGGTGGCATCTGCACTGCAGCAAGGC 

FIG. 12D (SEQDD NO. 46) 
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CL-8-2 

TGACCATCGAAGTGCAAAGGAAATGACTTGATTCATGAAGTATCTCCAGAAGTAACG 

CTTTGTTTTCTGCATCCTGAACTTATTCCCAGTGAAGAGCTGAAAATCTGGACGCTCA 

AAAAATGGAAGCACTTTGGAGAGAGCCCTTAACTCTATCAGGTACAGGAAGTACAAG 

TTCCTCAGCCTCGTGGGCCTTCTCCTTCAGTCAGAATCCATCAAAGGTGCTGGAACTC 

TGTGACATGTGACCCATTCTTTCAGCCAGTATCTGTAAGATAC 

(SEQ D NO.47) 

CL-9? 

GGGAACGAATGATCTGGAACTGTGGCTTGTAGACAACCCAAATATCTTAGGTAGGTAA 

GAAATTCCAGCATCACACTATATAGGAAAACTGTGCGAAACTGACAGTTAACTGTGC 

ACAAAGTTCAATGGCTTCAAAATAATGTATAAAGGATAAGAAGAAACCAGTTTACCAT 

TTTGGTATTATTTTGGTTGCTTTGTATAACTTCAATAATTT (SEQID NO. 48) 

CL-54A2.-SP 

GGGAACGAATGATCTGGAACTGTGGCTTGTAGACAACCCAAATATCTTAGGTAGGTAA 

GAAATTCCAGCATCACACTATATAGGAAAACTGTGCGAAACTGACAGTTAACTGTGC 

ACAAAGTTCAATGGCTTCAA AATAATGTATAAAGGATAAGAAGAAACCAGTTTACCAT 

TTTGGTATTATTTTGGTTGCTTTGTATAACTTCAATAATTT (SEQD NO. 49) 

CL-54A2-SO 

GACGTAAGCC (SEQDD NO. 50) 

CCACAAAGCAAGCTTCTGTCTGGAGTACAGCTCCTGTGACTATGGGTACCACAGGGCC 

TTTGCGTGCACTGCACACACACAGGGATTGAGTCCTGGATGITATGACACCTATGCGG 

CAGACATAGACTGCCAGTGGATTGATATTACAGATGTACAACCTGGAAACTACATTCT 

AAAGGTCAGTGTAAA 

(SEQED NO. 5) 

FIG. 12E 
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CTATCAATGAAGGGGGAGATCACTGGGTAAGTTCGAATGCCCTCAGGCAAGGTGGCC 

CAGCCTTCCATTACTGAATTCAA AGATGGCACTGTTACTGTACGTACT CACCCAGTGA 

AGCTGGCCTGCATGAAATGGACATTCGCTATGACAATATGCATATCCCAGGAAGCCCT 

CTGCAGTTCTATGTTGATTATGTCAACTGTGGCCACATCACTGCTTATGGTCC 

(SEQD NO. 52) 

TTAGCACCTCGACCACGAAATGAGGAAGATGCA ACAGACGTGGTGGGCCTGGCTCAG 

GCTGTAAACGCTCGGTCCCCACCTTCAGTAAAACAGA ACAGCTTGGATGAAGACCTTA 

TTCGGAAGCTAGCTTATGTTGCTGCTGGGGACCTGGCACCCATAAATGCTTTCATTGG 
GGGCCTTGCTGCCCAGGAAGTCATGAAGGCCTGCTCTGGAAAGTTTATGCCCATCATG 

CAGTGGTTGTACTTTGATGCTCTTGAATGTCTCCCAGAACGGACAAAGAGGCTCTGAC 

AGAGGAGAGTGCCTCCCACGTCAGAACCGTACGATGGGCAGGAGCTGTATTGGTCA 

GACTTCAGGAGAAGCTGAGAAGCAAA (SEQED NO. 53) 

TTAGCACCTCCAATGGCTGGGTACCAGCCAGCCGCAATGTCCGCTCCACAAATTTGGA 

GTCTGTGAGGTACTGATTAACATTTCTGCTGGCTGCTTGAAAAGGCCTTCAAATTCAT 

CCCGGGCCCACTGAAGAGTGTGTTCGATGGCATTGGGAAAGTTTTTCAGGGTACAAAT 

GGGGATGGATTTCTCTGGTGGATCCTGGCTAGACGTGATGGATTCTGTCAGGAAGGGG 

ATTACCACCTGCACGTTGCCCTTT 

(SEQD NO. 54) 

TTAGCACCTCACACTCACATGCCCTTCTACATAGAGACTGGTAAACAGCCCTCCCTCC 

CTTGTCCCGACTTGACTCCAGGCCCCTCTGCTTTCCTCTCACAACCACACCAGGTCTG 

ATGGAGTCCAGTGCCTGCAGTGACCCAACATAGACTGCACTTTCACCTACCTACTGGA 

TGGTCCTGCAGCCCAGACGGCTGCTCTTCTTTCTCATGGAGTTTCTCTCCTGCCTGAGA 

TATGCTATCTGGTCTGCCCCTGTGTAGCTCCCATGGGATCCCTTAAAATCGATCCTTTT 

TTAA (SEQD NO. 55) 

FIG. 12F 
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TTAGCACCTCGTGAGGAGACTGTTGTCCACAGGCCAGCTAGTGGTACCCTACTGAGAA 

GTTGGGTTTTGGTTTTGTTTCCCTTGAAGGGTCGCTGTAGAGGATGGAAGTAACTTCT 

AATTCTTGATCTGTTTGTTGGTCTTGTTTTCAGTACTTTTTGCCAGTGTATACACTTGG 

AGAGGGAATTGTATGCCTGTAATCTTGTTCTTGAGGTCAGAAATCAAAACATGGG 

AGCTTTTGTTGTAAAGGTTAAACTGTGAATCCATATAGCAAATGCAGATCCTTTTACA 

GTGTAAACCACATTTCCTGCCTCAGCCTAAAGCACTGGTCATTT (SEQD NO. 56) 

ACCTGCATGCCTAAAGGAGTAGGCTTAGGGGTGGGGAGAGAGAAGGCATAGGCTTTT . 

CTAGTTATACAAAGCTGTGTAAGGCAAGGTTCCTTTCTACTAAATGGTCAGCTGTCACT 

ACATTTATACTTTTGTATGTCATAAACCCTTTCTTTCATTCCTCCCTGGGTAACCAGGA 

CAATCGGAGGGCAGTGTGTTACTGGGATTAGAGGACTAGCAATACTGGGTAACCCGCC 

TAAGCTGGAAGGTGACGTAATACGTTTCTTTAAAGATTCAGTCAGTCAAGCAGTTTAG 

CAATATCAA AATGTCTGGCTGTTTGGTCCAGTGTACACTGTT (SEQD NO. 57) 

GCTATCTGCGAAACTACAGAAAGGAAGACAGCTTGGCCCAGCGCGGTGAAGTTCAGA 

ATTCACTAGGTAGTTGTTGTTGGTTGACTTGGAGGTAGCTGGGTAATCA ACAGCTTTCA 

CTTTAGATTCAATGTGAACCGCAGAGTTACTCATGACCAAGAGTCTGGCAA ACTCATT 

AATGCTGTTTAATACTTGTTTGATATTTTTTCACCTTTTGAGCCCTTTTCCCAAAGAATT 

CAATATCAGTTAGTAGCA ACAGTACAGTTGCCATTAAATTGGTTTAGTTGCAGTATA 

GCA (SEQID NO. 58) 

GCTATCTGCGAAACTACAGAAAGGAAGACAGCTTGGCCCAGCGCGGTGAACTTCAGA 

ATTCACTAGGTAGTTGTTGTGGTTGACTTGGAGGTAGCTGGGTAATCAACAGCTTTCA 

CTTTAGATTCAATGTGAACCGCAGAGTTACTCATGACCAAGAGTCTGGCAAACTCATT 
AATGCTGTTTAATACTTGTTTGATATTTTCACCTTTTGAGCCCTTCCCAAAGAATT 

FIG. 12G 
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CAATATCAGTTTAGTAGCAACAGTACAGTTGCCATTTAAATTGGTTTAGTTGCAGTATA 

GCA (SEQDD NO. 59) 

GCTATACTGCAACTAAACCAATTTAAATGGCAACTGTACTGTTGCTACTAAACTGATA 

TTGAATTCTTGGGAAAAGGGCTCAAAAGGTGAAAAAATATCAAACAAGTATTAAAC 

AGCATTAATGAGTTGCCAGACTCTTGGTCATGAGTAACTCTGCGGTTCACATTGAATC 

TAAAGTGAAAGCTGTTGATTACCCAGCTACCTCCAAGTCAACCAACAACAACTACCTA 

GTGAATCTGAACTTCACCGCGCTGGGCCAAGCTGTCTTCC 

(SEQDD NO. 60) 

GCTATACTGCCCACCACATTGCCACACTCGGAATGACATTTCTATATTTTCACCTCCCC 

AGATTTCCATTTCTTCATCGTAACTTCCAATGTGCTCAAAATATTTTTTAGATATAGAA 

AAAAGGCCTCCTGCAAAGGTGGGGGTCTTAATGGGTAGGTTTCATCTTTCCTTCTTTG 

CTTCTCATGATCAGGAAGTGACTCCCAGCCAAAGGAAAGGCTCCAGTCAAAATTTCCA 

CGGTTATGGTTGCTTCCGTACGGAGAAGGCTGTTGAATTCAAATGTGTTTAGATCTAT 

GGATGCGATGTCTGGACTCACCACGGCA 

(SEQID NO. 6) 

GCTATACTGCTGAAGGAGATCATTTGGTGGATGATGCTAGTGTAGACGACTACCTGC 

ATGAAAAGCTGGAGGAATACATAAAACAGTTTCTATTGTGAAAATAGTCAGGCAGC 

AAGAAAGGAAAGGCCTGATCACCGCGCGGTTGCTAGGGGCAGCTGTAGCAACTGCCG 

AGACGCTCACGTCTTAGATGCTCACTGTGAGTGCTTCTATGGCTGGCTGGAACCTCTG 

CTGGCCAGGATAGCTGAGAACTACACTGCCG (SEQD NO. 62) 

AGTTGCCAGGGGGCAGCTCACGGCGCAGCTCATCCTCTGTGATGTAATTCTTATCTCC 

AGCCAGGATCTTGAAGGAAGCCATGACCTGATCTGCAGTATCAGTATCTGCCGTCTCT 

FIG. 12H 
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CGGGACATAAAGTCGATGAAGGCCTGGAACGTCACTACCCCCAAGCGGTTGGGGTCT 

ACAATGCTCATGATTCGGGCAAACTCTGCCTCTCCCATGTGTAACCCATGGAGATAA 

GGCAGGCGCGGAAATCGTCTGTGTCCATCATGCCCGTCTTCTCCGGTCAAAGTGGTT 

GAAAGA (SEQD NO. 63) 

AAGCCGTGTCGCTGAACTGGGAGGACACACTGCTCACCCTAGAAGGCTCTGGCTGACC 

CTCCGCCCGGTTAAACAGGGACTTGTGGCCATGTGCTGGCGACACAGGTCCTGGTAC 

TCAAAAGTAGTGTCACCATGGGCCCCCTCCGGCCCCAGCGCTGCCAGGCGTCCTTATC 

CCGCTGTCTCCAATGATGGCGCATACCAAGGCCACTGAAAGCCACTAGCAGCCCAGCG 

ACGCCTGCCAGGGCCACTAGAGTAAGCAGCACTGAGCGCATGGGAGATATGCCAT 

(SEQED NO. 64) 

AAGCCGTGTCTGGACGTCCGTGTGTCCGGCTCTTGCTCACGCAGTCATGGCCTCCGGA 

ACGCGCAAATCGGAAAGTCGGCTCCTGACTTCACGGCCACAGCGGTGGTGGATGGTGC 

CTTCAAGGAAATCAAGCTTCGGACTACAGAGGGAAGTACGTTGTCCTCTTTTTCACC 

CACTGGACTTCACTTTTGTTTGCCCCACGGAGATCATCGCTTTTAGCGACCATGCTGAG 

GACTTCCGAAAGCTAGGCTGCGAGGTGCTGGGAGTGTCTGTGGACTCTCAGTTCACCC 

ACCTGGCGTGGACAATACCCCACGGAAAGAGGGAGGCTT (SEQD NO. 65) 

AAGCCGTGTCGGAGGGCACCAAGGCTGTCACCAAGTACACCAGCTCCAAGTGAGTGC 

TCAAGACTCAGCTCTTAACCCAAAGGCTCTTTTCAGAGCCACTCAAGACTTCAAAAIT 

GGAGCTTAATGCTGACTTAGTGACTACCGGGAAAATAACTGACTTCATCTGCAGGAT 

TGTGTACAAACACTTATGGTTTAGAAATCGAAAAGATAGACATTGCCCATCAGTTCT 

GTCTGGTCCACTTAAATATGCTTTTTCTTAGAAGTTCTAAGAACCCTGTCAATAACCT 

ATCTAGGTCCAGTCCTTGAGTTCAAAGGCCAAATACCAATG (SEQD NO 66) 

FIG. 12 
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CAACGCTCAGGATGTAAGCTGTTTCCAGCACCTGGTTCAAGCGAATGTAAGAAATAAG 

AAGGTGTTGAAAGATGCCGTGAATAACATTACAGCA AAGGGGATCACAGATTACAAG 

AAAGGCTTAGCTTTGCCTTCGAACAGCTACTTAATTATAATGTTCCAGAGCTAATTG 

CAATAAGATTATCATGTATTCACGGATGGAGGAGAAGAGAGAGCCCAGGAGATATT 

TGCCAAATACAATAAAGACAAAAAAGTCCGTGTGTTTACATTTTCCGTCCGTCAACAT 

AATTATGACAGAGGACCTATTCAGTGGATGGCTTGTGAAATAAAGGTTACTATTATGA 

GATTCCTCCATT (SEQD NO. 67) 

TCAACGCTCATCACACCAAGAATCAACTGGTTCTTCAAGTTTGTCTTATTTTCAGATG 

GCCAGTGACGTTGAAGACTGGTAGAGTTCCAGTAATGACAAGTCCCAGTTCCAGGGCA 

TCCAAATACACATTGTCCATTGAACTTGCTTCGCTTTGTCACCAGCTAAAACCATTGG 

TCTCCCAGAACATCTAGATATTCCTGAGTATTGATTCTTATTGCACCAATGGAGGGAA 

TCTCATAATAGTAACCTTTATTTTCACAAGCCATCCACTGAATAGGTCTCTGTCATAAT 

TATGTTGACCGACGGAAATGTAA 

(SEQDD NO. 68) 

TAACGCTCAGGAGAAGAATAGGAATGCAGAGAACTCTGCCACAGCCCCCACGCTCCC 

GGGCAGCACCTCAGCCACCACCGCAACCACCACCCCTGCTGTAGATGAAAGCAAGCCT 

TGGAACCAGTATCGCTTGCCTAAGACTCTTATACCTGACTCCTACCGGGTGATCTTGAG 

ACCCTACCTCACCCCCAACAATCAGGGCCTGTACATCTTCCAAGGCAACAGTACTGTT 

CGCTTTACCTGCAACCAGACCACGGATGTCATTATCATCCACAGCAAAAAGCTCAACT 

ACACCCTCAAAGGAAACCACAGGGTGG 

(SEQD NO. 69) 

CGAGTCAGACGGCTTCAGCATCGAGACCTGTAAGATCATGGTGGACATGCTGGATGAA 
GATGGGAGTGGCAAGCTTGGCCTGAAGGAGTTCTACATCCTCTGGACGAAGATTCAGA 
AATACCAAAAAATCTACCGGGAAATCGATGTGGACAGGTCTGGAACTATGAATTCCTA 

FIG. 12J 
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CGAGATGCGGAAAGCACTGGAAGAAGCAGGTTTCAAGCTGCCCTGTCA ACTCCATCA 

AGTCATCGTTGCCCGGTTTGCAGACGACGAGCTAATCATCGACTTTGACAATTTTG 
(SEQD NO.70) 

CGAGTCAGACAACCTGTTCAAGTGGGGTGGGGACCATCCACGGAGCAGCCGGCACCG 
TATATGAAGACCTGAGGTACA AACTCTCCCTAGAGTCCCCAGCGGCTACCCTTACAA 

CGCACCCACAGTGAAGTTCCTCACACCCTGCTACCACCCCAACGTGGACACCCAGGGC 

AACATCTGCCTGGACATCCTCAAGGATAAGTGGTCTGCACTATATGATGTCAGGACTA 
TCTTGCTCTCTATCCAGAGCCTGCTAGGAGA ACCCAACATCGATAGCCTTGAACACA 

CACGCTGCGGAACTCTGGAAAA (SEQD NO. 7) 

TATGAGTCCGGAGCGACGGCTACGAGTGTGAACTGTTCCAGCCCCGAGCGACACACCA 
GAAGTTATGACTACATGGAAGGAGGGGATATAAGGGTGAGAAGACTGTTCTGTCGCA 

CCCAGTGGTACCTGAGGATTGACAAACGAGGCAAAGTGAAAGGGACCCAGGAGATGA 
AGA ACAGCTACA ACATCATGGAAATCAGGACCGTGGCAGTTGGAATTGTGGCAATCA 

AAGGGGTGGAAAGTGAATACTATCTTGCCATGAACAAGGAAGGGAAACTCTATGCAA 

AGAAAGAATGCAATGAGGATTGCAACTTCAAAGAACTGATTCTGGAAAACCATTATA 
ACACCTATG (SEQD NO. 72) 

TATGAGTCCGAGGAGGAGCACAATGCTGGGAGTGTGGAAAGCCAGGTTGTCCCCAGC 
ACACACCGAGTGACCGATTCCAAGTTCCATCCACTCCATGCCAAGATGGATGTCATCA 

AAAAAGGCCACGCCAGGGACAGCCAGCGCTACAAAGTTGACTATGAGTCTCAAAGCA 

CAGACACCCAGAACTTCTCCTCCGAGTCTAAGCGGGAGACAGAATACGGTCCCTGCCG 

CAGAGAAATGGAGGACACACTGAATCATCTGAAGTTCCTCAATGTGCTGAGTCCAGAG 

TCTCACATCCAAACTGTGACAAGAAGGGG 

FIG. 12K 
(SEQD NO. 73) 
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TCGCCCGGGACTTCATGCGATTGAGAAGATTGTCTACCAAATATAGA ACAGAAAAGAT 

TTATCCCACAGCCACTGGAGAAAAAGAAGAAAATGTTAAAAAGAACAGATATAAGGA 

CATACTGCCATTTGATCACAGCCGAGTTAAGTTGACTTTGAAGACTCCATCCCAAGAT 
TCAGATTATATCAATGCAAATTTTATTAAGGGTGTGTATGGGCCAAAAGCATATGTGG 

CAACCCAAGGGCCTT 

(SEQD NO. 74) 

TGTGGAAAGCCAGGTTGTCCCCAGCACACACCGAGTGACCGATTCCAAGTTCCATCCA 

CTCCATGCCAAGATGGATGTCATCAAAAAAGGCCACGCCAGGGACAGCCAGCGCTAC 
AAAGTTGACTAGAGTCTCAAAGCACAGACACCCAGAACTTCTCCTCCGAGTCTAAGC 
GGGAGACAGAATACGGTCCCTGCCGCAGAGAAATGGAGGACACACTGAATCATCTGA 

AGTTCCTCAATGTGCTGAGTCCAGAG 

(SEQD NO. 75) 

TGACCATCGAAGTGCAAAGGAAATGACTTGATTCATGAAGTATCTCCAGAAGTAACG 

CTTTGTTTCTGCATCCTGAACTTTATTCCCAGTGAAGAGCTGAAAATCTGGACGCTCA 

AAAAATGGAAGCACTTTGGAGAGAGCCCTTAACTCTATCAGGTACAGGAAGTACAAG 

TTCCTCAGCCTTCGTGGGCCTTCTCCTTCAGTCAGAATCCCATCAAAGCGCTGCGGAA 

CTCTGTGACATGTGACCCCATTTCTTTTCCAGCCAAGTATCTTGAAAAGATACCTTG 

CACTCAAATGCACATTAATGCTTGCGTGCAGGCCAGATATAAGTCTGTAGAATCGCTC 
TTTCACACAGAGGCCTTCTAGCCAGTTGTAAA 

(SEQD NO 76) 

CTGCTTGATGCTAAGCCCGGCAGCCTGTGTTTCATCTACAGGATGCACAACATAAAAG 
AAAAGATCTGATTCCCGCAGGTTCTCTTCTGACCTACACACACACACACTAAAATAAC 

ATTTAAAAATATGTGCCAAATTATATTTGTTCGGGTGCCACCTTCCACCAGCTTACCAC 
TAC GGTAGAAC TGTCAAATTCATCTCCCTGAATTTGTCTTAAAGGGGTGTCCATGCAC 
AGGCCCAAGAGTCACCTCCAATGAAATAAATGTAATACTGAAGTATGCCATGATGTTT 

FIG. 12 
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GTTGTTTTCTTTCATCGTAAGCCTGTAAGCAGGAAAAATAGTAATAGATAGAATAGAG 

ACTTACCAGTGGTCGATGGCCTGGTCAGTCTGTGCGGTGACTAGGACCAGG 

(SEQD NO. 77) 

ACCTGCATGCCGAGTGTGACGCCTTTGAGGAGAAGATCCAGGCTGCCGGAGGGATCG 

AACTCTTTGTCGGAGGCATTGGCCCCGATGGACACATTGCCTTCAATGAGCCAGGCTC 

CAGCCTGGTGTCCAGGACCCGTGTGAAGACCTGGTTATGGACACCATCCTGGCCAAC 

GCTAGGTTCTTTGATGGTGATCTTGCCAAGGTGCCCACCATGGCCCTGACAGTGGGTG 

TCGGCACTGTCATGGATGCTAAAGAGGTGATGATCCTCATCACAGGCGCTCACAAGGC 

CTTTGCTCTGTACAAAGCCATCGATGGAGGCGTGAACCACATGTGGACGGTGTG 

(SEQD NO. 78) 

GCTATACTGCAATGTTAGGGGAATGAACGCGTTTTCCTACTGCACTGGGGACTTTTAG 

ATAGGTTAATGAAAGGCCTTTTATTCTGTACTGGACACGAAAACTTTGTCTAATTCT 

ATACTCTATTGTACGTTTACAGTCGCAGCACTAAAATGGAAGACATCAAACATTTTT 

AACAGAAAAAAAAAAAGATGTAAAAACTAACTAAGGACTATTTATTGATAATGTTTTG 

CTACTCCTGTCAGACAATGGCTATAAACTGAATTAGGCAGTCTTAAAAAAAAAAAAAG 

AAAAAAAAGAAAAAAGAAAAAAAGAAAAGAAAAGAAAAAAAACTGG 

(SEQDD NO. 79) 

AGCAAGGTCGGGTACTCTGATACTCAGAGTTTAAAATCATCAGCCCTTGTAGATCT 

ATTCCTAAATCTTATGAAAATGCTCAGATGTTTACACAGCTGTGAAACAGGGTCAGTT 

CAGATCGCTGATGGCTTGAGAATGTGT TCTTGTTGACATCAGGAACTGGAAATGTTT 

ACTTCCCGTCATTATGAGTCATCAAGTATCTCGGCTCTTT TAAGAGCGCAAGATAAA 

ACAAGCTTAAACCAGGTGATA AGAGCAGAGTCCACTTGAGTCTGAGCTCACCCGAGA 

ACTTGCTATCGAGGACATTTGGAATGGGAGTGTGCAGGCTTCCTTCAGTTACTGAATG 
AGTCCATCTGCTAGTCACCTTGAC 

FIG. 12M 
(SEQD NO. 80) 
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AGCTAAGGTCCAGGGGGCAAAGCGGTGACGTGTGCACATCGATATGAGAAACGGCAG 

CACGTCA ACACGAAGCAGGAGTCGCGGGATATCTTTGGAAGATGTATGTCCTAAGTC 

AGAATCTCAGAATTGAAGATGATATGGACGGAGGAGACTGGAGTTTCTGCGATGGCC 

GGTTGAGAGGCCATGAAAAGTTTGGCTCCTGTCAGCAAGGAGTAGCGGCTACTTTCAC 

TAAGGACTTTCATTACATTGTTTTTGGAGCCCCAGGGACTTACAACTGGAAAGGGATC 

GTCGTGTAGAACAAAAGAATAACACTTTTTT 

(SEQD NO. 81) 

AAGCCGTGTCTGTGCTCAAGGAAGAAACCCACTGGACCAACTTCTGTCAGAAAGGAA 

AACCTTGTTCAAAGTTTCAGGACCCTGTTCTTGCTTATTGCACATGGTCACCTTGGT 

CTGAGCTAGCCACCATTGTCACCCACAGCTGCAAAGAAAGCAGACCTTAGGAAACACT 
GTCACGGCTGAGTGTGACTGCCTTGTTCATCCCCTGGACTGGTACTGTGTTGCCTGCAG 

TACCATTGGGATCCCATAGCAAGAGAGGGAGAGGGAGATGTAGTTAGCCTTTGCTAC 

GAACCAAGCTGTCCCAAGTCTCA ACAGCTAAACAGGTATTCATTTACCATGATTCTAT 

GGTTAGCTAAGCTCTTGAG 

(SEQDD NO. 82) 

CTTCTACCCTGGAGGATGTGCTTGAGGCACACTGCTCCTGTGCTCTCCACTTGAGGCA 

TAAGCCCAGTCAGTTGTGCATAGATGATTAACCTCTGACCCCTAAAGATGGTAAGTTG 

CTCTGGAGAAAGCATTTTAACAGACAAACCAGGAGGCAAATCCCAACTTAGAGAGAT 

GTTATCCACTGCACACTGTAGAGCAAACTTGAGAGACCCAAGAGCCTTGGTCTGCATC 

CTGTCCTTGCCTGTGATAAACACTCGAGTACCCCCTGATACCGGGCGATATTTTTGATT 

AACTGGTCGAGGCTCCTTGTCCAATTCCAAAAGAGAACATCTGTGTTTC 

FIG. 12N (SEQD NO. 83) 



U.S. Patent Apr. 6, 2004 Sheet 27 of 63 US RE38,490 E 

TGGTAAAGGGCATCTGTAAATACACTCTATGAGGAAATTAAAACTTGAACATGGCAGT 
CTGACATTGCAAAACAAAACAAAACAAAACTGACCCTCCAATAGCAGCGAAAACAAC 

GTGAAAGATACAAAGCAATGAGAATCTGGTTCTGAACGCCTGGGATCCTGGGAGTCAT 

CGGTAGCAGCGCCATGAGAGGAGCCGTGGCCTGTCCCATGTGGTCCCACCTTCACCTC 

TTCCCTCACATCCCTCTTAAG 

(SEQDD NO. 84) 

TGGTAAAGGGGGCAAGGGCAAAGGCACGGGAGACAGAGGCCACTGCATCTGTACCCA 
CATCAGACATGTTTGTCCATTTTCTCTCATTTGGCCTTAGACCATTGGCAAGAGTAAAT 
GCTCTTAGTCCCGTTATCTAGAAATTTCTTCCTTTGGGGAGAACCACTTATAGACAATA 

TCAGCTCTCTACAAATAACACGAAAGGTCGTAACAC 

AGCAAGTGACCAGAAAGTGCCCGTCCTTGCGGCTCTGATCCACGTGGCTCTCCGTAGA 

CAAATTGTTTTTTCTTGTAGGGATATCTGTTTTGCTTCTGAACTTTCTTACAAGTGTTTG 

GGACTCTCGGGTGGCGTT 

(SEQD NO. 85) 

TGGTAAAGGGTCAAGTGTCGATCAGAGTGGAGCTCCATTACCGAATGTAATCGGGA 

AGTCCAAGACAGAAAGCATATCTGCCCGTTTAGA ACCAACAAGCTTGGAGAATACTAT 

CTGCTTCTGCTGCCCGGGTCCTACGTGATCAATGTTACAGTCCCTGGACACGACTCCTA 

CCTCACGAAGCTTACTATTCCAGGGAAATCCCAGCCCTTCAGTGCTCTTAAAAAGGAT 

TTTCACCTCCCGCTGCGATGGCAGCCGGATTCCATCTCCGTATCCAATCCTTCGTGCCG 

ATGATTCCGCTGTACAAATTCATGCCAAGCCACTCGGCTGCCACAAAGCCTAGTCTGG 

G 

(SEQD NO. 86) 

GAATTCGGCTTTCTGCGATCCACTCTTTGAAGCTATTGGCAAGATATTCAGCAACATCC 

GCATCAGCACGCAGAAAGAGATATGAGGGACATCAAGGATGAAAGGTTTTTTTCCC 

CCCTTACTATTTCCTTGGTGCCAATTCCAAGTTGCTCTCGCAGCAGCAAATTTATGAAT 

FIG. 12O 
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GGTTTGTCTTGATCAAGAACAAAGAATTCATTCCCACCAT ICTCATATATACTACTTTC 

TCTTCTT 

(SEQDD NO. 87) 

GAATTCGGCTTTCTGCGATCCACTCTTTGAAGCTATTGGCAAGATATTCAGCAACATCC 

GCATCAGCACGCAGAAAGAGATATGAGGGACATTTCAAGGATGAAAGGTTTTTTTCCC 

CCCTTACTATTTCCTTGGTGCCAATTCCAAGTTGCTCTCGCAGCAGCAAATTTATGAAT 

GGTTTGTCTTGATCAAGAACAAAGAATTCATCCACCATTCTCATATATCTACGTCTCT 

TCTAG 

(SEQD NO. 88) 

ACGAGGGGAAACCTCCTCAGAGCCTGCAGCCAGCCACGCGCCAGCATGTCTGGGGGC 

AAATACGTAGACTCCGAGGGACATCTCTACACTGTTCCCATCCGGGAACAGGGCAACA 

TCTACAAGCCCAACAACAAGGCCATCGCAGACGAGGTGACTGAGAAGCAAGTGTATG 

ACGCGCACACCAAGGAGATTGACCTGGTCA ACCGCGACCCCAAGCATCTCAACGACG 

ACGTGGTCAAGATTGACTTTGAAGATGTGATTGCAGAACCAGAAGGGACACACAGTTT 

CGACGGCATCTGGAAGGCCAGCTTCACCACCTTCACTGTGACAAAATATTGGTTTTAC 

CGCTTGTTGTCTACGATCTTCGGCATCCCAATGGCACTCATCTGGGGCATTTACTTGC 

CATTCTCTCCTTCCTGCACATCTGGGCGGTTGTACCGTGCATCAAGAGCTTCCTGATTG 

AGATTCAGTGCATCAGCCGCGTCTACTCCATCTACGTCCATACCTTCTGCGATCCACTC 

TTTGAAGCTATTGGCA AGATATTCAGCAACATCCGCATCAGCACGCAGAAAGAGATAT 

GAGGGACATTCAAGGATGAAAGGTTTTTTTCCCCCCTTACTATTTCCTTGGTGCCAAT 

TCCAAGTTGCTCTCGCAGCAGCAAATTTATGAATGGTTTGTCTTGATC 

(SEQD NO. 89) 

MECLYYFLGFLLLAARLPLDAAKRFHDVLGNERPSAYMREHNQLNGWSSDENDWNEKL 
YP V. WKRG DMR WKNSW KG GRVQA VLT SD SPAL V GSN ITF AVN LIF 

PRCQKEDANGNIVYEKNCRNEAGLSADPYVYNWTAWSEDSDGENGTGQSHHNVFPDGK 

FIG. 12P 
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60 ATGGAATTTC ATCTACGTCT TCCACACACT TOGGTCAGTAT TTCCAGAAAT 

TGGGACGATG 

66 TTCAGTGAGA GTTTCTGTGA ACACAGCCAA TGTGACACTT GGGCCTCAAC 

TCATGGAAGT 

72 GACTGTCTAC AGAAGACATG GACGGGCATA TGTTCCCATC GCACAAGTGA 

AAGATGTGTA 

78 CGTGGTAACA GATCAGATTC CTGTGTTTGT GACTATGTTC CAGAAGAACG 

ATCGAAATTC 

84 ATCCGACGAA ACCTTCCTCA AAGATCTCCC CATTATGTTT GATGTCCTGA 

TTCATGATCC 

901 TAGCCACTTC CTCAATTATT CTACCATTAA CTACAAGTGG AGCTTCGGGG 

ATAATACTGG 

96 CCTGTTTGTT TCCACCAATC ATACTGTGAA TCACACGTAT GTGCTCAATG 

GAACCTTCAG 

021 CCTTAACCTC ACTGTGAAAG CTGCAGCACC AGGACCTTGT CCGCCACCGC 

CACCACCACC 

08 CAGACCTTCA AAACCCACCC CTTCTTAGG ACCTGCTGGT GACAACCCCC 

TGGAGCTGAG 

4 TAGGATTCCT GATGAAAACT GCCAGATTAA CAGATATGGC CACTTTCAAG 

CCACCATCAC 

20 AATTGTAGAG GGAATCTTAG AGGTTAACAT CATCCAGATG ACAGACGTCC 

TGATGCCGGT 

1261 GCCATGGCCT GAAAGCTCCC TAATAGACTT TGTCGTGACC TGCCAAGGGA 

GCATTCCCAC 

32 GGAGGTCTGT ACCATCATTT CTGACCCCAC CTGCGAGATC ACCCAGAACA 

CAGTCTGCAG 

38 CCCTGTGGAT GTGGATGAGA TGTGTCTGCT GACTGTGAGA CGAACCTTCA 

ATGGGTCTGG 

44 GACGTACTGT GTGAACCTCA CCCTGGGGGA TGACACAAGC CTGGCTCTCA 

FIG. 12R 
CGAGCACCCT 
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50 GATTTCTGTT CCTGACAGAG ACCCAGCCTC GCCTTTAAGG ATGGCAAACA 

GTGCCCTGAT 

56 CTCCGTTGGC TGCTTGGCCA TATTTGTCAC TGTGATCTCC CTCTTGGTGT 

ACAAAAAACA 

l62 CAAGGAATAC AACCCAATAG AAAATAGTCC TGGGAATGTG GTCAGAAGCA 

AAGGCCTGAG 

168l TGTCTTTCTC AACCGTGCAA AAGCCGTGTT CTTCCCGGGA AACCAGGAAA 

AGGATCCGCT 

1741 ACTCAAAAAC CAAGAATTA AAGGAGTTTC TTAAATTTCG ACCTTGTTTC 

TGAAGCTCAC 

80 TTTTCAGTGC CATTGATGTG. AGATGTGCTG GAGTGGCTAT TAACCTTTTT 

TTCCTAAAGA 

86 TTATTGTTAA ATAGATATTG TGGTTTGGGG AAGTTGAATT TTTTATAGGT 

TAAATGTCAT 

1921 TTTAGAGATG GGGAGAGGGA TTATACTGCA GGCAGCTTCA GCCATGTTGT 

GAA ACTGATA 

1981 AAAGCAACTT AGCAAGGCTT CTTTTCATTA TTTTTTATGT TTCACTTATA 

AAGTCTTAGG 

204 TAACTAGTAG GATAGAAACA CTGTGTCCCG AGAGTAAGGA GAGAAGCTAC 

TATTGATTAG 

20 AGCCTAACCC AGGTTAACTG CAAGAAGAGG CGGGATACTT TCAGCTTTCC 

ATGTAACTGT 

261 ATGCATAAAG CCAATGTAGT CCAGTTTCTA AGATCATGTT CCAAGCTAAC 

TGAATCCCAC 

222 TTCAATACAC ACTCATGAAC TCCTGATGGA ACAATAACAG GCCCAAGCCT 

GTGGTATGAT 

228l GTGCACACTT GCTAGACTCA GAAAAAATAC TACTCTCATA AATGGGTGGG 

AGTATTTTGG 

234 TGACAACCTA CTTTGCTTGG CTGAGTGAAG GAATGATATT CATATATTCA 

FIG. 12S 
TTTATTCCAT 
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240 GGACATTTAG TTAGTGCTTT TTATATACCA GGCATGATGC TGAGTGACAC 

TCTTGTGTAT 

246 ATTTCCAAAT TTTGTATAG TCGCTGCACA. TATTTGAAAT CATATATTAA 

GACTTTCCAA 

252 AGATGAGGTC CCTGGTTTTT CATGGCAACT TOATCAGTAA GGATTTCACC 

TCTGTTTGTA 

258 ACTAAAACCA TCTACTATAT GTTAGACATG ACATTCTTTT TCTCTCCTTC 

CTGAAAAATA 

264 AAGTGTGGGA AGAGACAAAAAAAAAAAAA // 

(SEQED NO. 91) 

AAGGTGAAAGATGTGTATGTGATAACAGATCAGATCCCTGTATTCGTGACCATGTCCC 

AGAAGAATGACAGGAACTTGTCTGATGAGATCTTCCTCAGAGACCTCCCCATCGTCTT 

CGATGTCCTCATTCATGATCCCAGCCACTTCCTCAACGACTCTGCCATTTCCTACAAGT 

GGAACTTTGGGGACAACACTGGCCTGTTTGTCTCCAACAATCACACTTTGAATCACAC 

TTATGTGCTCAATGGAACCTTCAACCTTAACCTCACCGTGCAAACTGCAGTGCCCGGG 
CCATGCCCTCCCCCTTCGCCTTCGACTCCGCCTCCACCTTCGTA 

(SEQDD NO. 92) 

AAGGTGAAAGATGTGTATGTGATAACAGATCAGATCCCTGTATTCGTGACCATGTCCC 

AGAAGAATGACAGGAACTTGTCTGATGAGATCTTCCTCAGAGACCTCCCCATCGTCTT 

CGATGTCCTCATTCATGATCCCAGCCACTTCCTCAACGACTCTGCCATTTCCTACAAGT 

GGAACTTTGGGGACAACACTGGCCTGTTTGTCTCCAACAATCACACTTTGAATCACAC 
TTATGTGCTCAATGGAACCTTCAACCTTA 

(SEQD NO. 93) 

AAGGTGAAAGATGTGTATGTGATAACAGATCAGATCCCTGTATTCGTGACCATGTCCC 

AGAAGAATGACAGGAACTTGTCTGATGAGATCTTCCTCAGAGACCTCCCCATCGTCTT 

FIG. 12T 
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CGATGTCCTCATTCATGATCCCAGCCACTTCCTCAACGACTCTGCCATTTCCTACAAGT 
GGAACTTGGGGACA ACACTGGCCTGTTTGTCTCCAACAATCACACTTTGAATCACAC 

TTATGTGCTCAATGGAACCTTCA ACCTTAACCTCACCGTGCAAACTGCAGTGCCCGGG 

CCATGCCCTCCCCCTTCGCCTTCGACTCCGCCTCCACCTTCGTA (SEQD NO. 94) 

TACGAAGGTGGAGGCGGAGTCGAAGGCGAAGGGGGAGGGCATGGCCCGGGCACTGCA 

GTTTGCACGGTGAGGTTAAGGTTGAAGGTTCCATTGAGCACATAAGTGTGATTCAAAG 

TGTGATTGTTGGAGACAAACAGGCCAGTGTTGTCCCCAAAGTTCCACTTGTAGGAAAT 

GGCAGAGTCGTTGAGGA 

(SEQDD NO. 95) 

AAGGTGAAAGATGTGTATGTGATAACAGATCAGATCCCTGTATTCGTGACCATGTCCC 

AGAAGAATGACAGGAACTTGTCTGATGAGATCTTCCTCAGAGACCTCCCCATCGTCTT 

CGATGTCCTCATTCATGATCCCAGCCACTTCCTCAACGACTCTGCCATTTCCTACAAGT 

GGAACTTTGGGGACAACACTGGCCTGTTTGTCTCCAACAATCACACTTTGAATCACAC 

TTATGTGCTCAATGGAACCTTCAACCTTAACCTCACCGTGCAAACTGCAGTGCCCGGG 

CCATGCCCTCCCCCTTCGCCTTCGACTCCGCCTCCACCTTCGTA 
(SEQD NO 96) 

RRWRRSRRRRGRAWPGHCSLHGEVKVEGSEHISVIQSVIVGDKQASVVPKVPLVGNGRV 
VEEVAGIMNEDEDDGEVSEEDLIRQVPVILLGHGHEYRDLICYHIHIFHL 

(SEQD NO. 97) 

KVKDVYVITDQPVFVTMSQKNDRNLSDEDFLRDLPIVFDVLDHDPSHFLNDSAISYKWNFG 
DNTGLFVSNNHTLNHTYVLNGTFNLNLTvQTAVPGPCPPPSPSTPPPPS (SEQD NO. 98) 

FIG. 12U 
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42 CAATGGCAAC ATAGTCTATG AGAAGAACTG CAGAAATGAG GCTGGTTTAT 

CTGCTGATCC 

481 ATATGTTTAC AACTGGACAG CATGGTCAGA GGACAGTGAC GGGGAAAATG 

GCACCGGCCA 

S4 AAGCCATCAT. AACGTCTCC CTGATGGGAA ACCTTTTCCT CACCACCCCG 

GATGGAGAAG 

60 ATGGAATTTC ATCTACGTCT TCCACACACT TOGTCAGTAT TTCCAGAAAT 

TGGGACGATG 

66 TTCAGTGAGA GTTTCTGTGA ACACAGCCAA TGTGACACTT GGGCCTCAAC 

TCATGGAAGT 

72 GACTGTCTAC AGA AGACATG GACGGGCATA TGTTCCCATC GCACAAGTGA 

AAGATGTGTA 

78 CGTGGTAACA GATCAGATTC CTGTGTTTGT GACTATGTTC CAGAAGAACG 

ATCGAAATTC 

84 ATCCGACGAA ACCTTCCTCA AAGATCTCCC CATTATGTTT GATGTCCTGA 

TTCATGATCC 

90 TAGCCACTTC CTCAATTATT CTACCATTAA CTACAAGTGG AGCTTCGGGG 

ATAATACTGG 

96 CCTGTTTGT TCCACCAATC ATACTGTGAA TCACACGTAT GTGCTCAATG 

GAACCTTCAG 

O2 CCTTAACCTC ACTGTGAAAG CTGCAGCACC AGGACCTTGT CCGCCACCGC 

CACCACCACC 

08 CAGACCTTCA AAACCCACCC CTTCTTTAGG ACCTGCTGGT GACAACCCCC 

TGGAGCTGAG 

4l TAGGATTCCT GATGAAAACT GCCAGATTAA CAGATATGGC CACTTTCAAG 

CCACCATCAC 

20 AATGTAGAG GGAATCTTAG ACGTTAACAT CATCCAGATG ACAGACGTCC 

TGATGCCGGT 

1261 GCCATGGCCT GAAAGCTCCC TAATAGACTT TGTCGTGACC TGCCAAGGGA 

FIG. 12W 
GCATTCCCAC 
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32 GGAGGTCTGT ACCATCATTT CTGACCCCAC CTGCGAGATC ACCCAGAACA 

CAGTCTGCAG 

38 CCCTGTGGAT GTGGATGAGA TGTGTCTGCT GACTGTGAGA CGAACCTTCA 

ATGGGTCTGG 

44 GACGTACTGT GTGAACCTCA CCCTGGGGGA TGACACAAGC CTGGCTCTCA 

CGAGCACCCT 

50 GATTTCTGTT CCTGACAGAG ACCCAGCCTC GCCTTTAAGG ATGGCAAACA 

GTGCCCTGAT 

156 CTCCGTTGGC TGCTTGGCCA TATTGTCAC TGTGATCTCC CTCTTGGTGT 

ACAAAAAACA 

62 CAAGGAATAC AACCCAATAG AAAATAGTCC TGGGAATGTG GTCAGAAGCA 

AAGGCCTGAG 

68 TGTCTTTCTC AACCGTGCAA AAGCCGTGTT CTTCCCGGGA AACCAGGAAA 

AGGATCCGCT 

74 ACTCAAAAAC CAAGAATTA AAGGAGTTTC TTAAATTCG ACCTTGTTTC 

TGAAGCTCAC 

80 TTTTCAGTGC CATTGATGTG. AGATGTGCTG GAGTGGCTAT TAACCTTTTT 

TTCCTAAAGA 

86 TTATTGTTAA ATAGATATTG TGGTTTGGGG AAGTTGAAT TTTTATAGGT 

TAAATGTCAT 

92 TTTAGAGATG GGGAGAGGGA TTATACTGCA GGCAGCTTCA GCCATGTTGT 

GAAACTGATA 

98 AAAGCAACTT AGCAAGGCTT CTTTTCATTA TTTTTTATGT TTCACTTATA 

AAGTCTTAGG 

204 1 TAACTAGTAG GATAGAAACA CTGTGTCCCG AGAGTAAGGA GAGAAGCTAC 

TATTGATTAG 

2 Ol AGCCTAACCC AGGTTAACTG CAAGAAGAGG CGGGATACTT TCAGCTTTCC 

ATGTAACTGT 

2161 ATGCATAAAG CCAATGTAGT CCAGTTTCTA AGATCATGTT CCAAGCTAAC 

FIG. 12X 
TGAATCCCAC 
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CTGACCAGGAACCCACTCTTCTGTGCATGTATGTGAGCTGTGCAGAAGTATGTGGCTG 

GGAACTGTTGTTCTCTAAGGATTATGTAAAATGTAATCGGGCTTAGGGAGTGGG 

TTA AATAGCATTTTAGAGAAGAAAAAAAAAAAAAAAAAAACTCGAGAGTACTTCTAG 

AGCGGCCGCGGCGCCATCOATTTTCCACCCGGGTGGGGTACCAGGTAAGTGTACCCAA 

TTCGCCTATAGTGAGT (SEQDD NO. 103) 

AGGACAAGCCAAGGACACTCTAAGTCTTGGCCTTCCCTCTGACCAGGAACCCACTCT 

TCTGTGCATGTATGTGAGCTGTGCAGAAGTATGTGGCTGGGAACTGTTGTTCTCTAAG 

GATTATTGTAAAATGTATATCGTGGCTTAGGGAGTGTGGTTAAATAGCATTTTAGAGA 
AGACATGGGAAGACTTAGTGTTTCTTCCCATCTGTATTGTGGTTTTTACACTGTTCGTG 

GGGTGGACACGCTGTGTCTGAAGGGGAGGGGGGGTCACTGCTACTTAAGGTCCTAGG 

TTAACTGGGGGAGATACCACAGATGCTCAGCTTTCCACATAACATGGGCATGAACCAG 

CTAATCACACTGAA (SEQD NO. 104) 

GGATCCTCTCCTGGTCTCCTCGGAAGAACGGGGCTTCGCGTGACTGAGGAGA ACAC 

TCAGGCCCTTGCCCTTGACCGTGTTCCTGGGGCAGTTTCCTATTGGCTTGTACGCCTTG 

TGTTTTTTGTACAGCAAGATGGTAACCATGGTGACAAGCACAGCCAGGCAGCCGATGG 

AGATCAGGACACCATTCACGCTCTCAGAGGGAGTCTGGGTCTTTGCCAGGGATAGAG 

ATCAGGGTGCTGGTGAGGGCCAGGCTTCGATCATCTCCCAGAGTGAAATTCACACAGT 

AGGTGCCAGACCCATTGAAGGCTCTCTCACAGACAGCAGCACAGCCCATCCACAGCC 

ACAGGGCTGCAGACCCGGTTCTGGGCGATCTGGCAGGTGGGGTCGGAGATGATCGTA 

CAGGCTTCCATGGGGGTGGCCCCTTGCAGGTCACAGTGAAGTCCATCAGGGAGTTGG 

CAGGCTGCGGTGTGGGCATGGGGACATCTGCTATCTGCATGATGCTGACTCCAGGATCC 

(SEQD NO. 105) 

TAGCAGATGTCCCCATGCCCACACCGCAGCCTGCCAACTCCCTGATGGACTTCACTGT 

GACCTGCAAAGGGGCCACCCCCATGGAAGCCTGTACGATCATCTCCGACCCCACCTGC 

CAGATCGCCCAGAACCGGGTCTGCAGCCCTGTGGCTGTGGATGGGCTGTGCTGCTGTC 

FIG. 12Z 
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TGTGAGAAGAGCCTTCAATGGGTCTGGCACCTACTGTGTGAATTCACTCTGGGAGA 

GATCGAAGCCTGGCCCTCACCAGCACCCTGATCTCTATCCCTGGCAA AGACCCAGACT 

CCCTCTGAGAGCAGTGAAT (SEQD NO. 106) 

GGATCCTTCTCCTGGTCTCCTCGGAAGAACGGGGCTTTCGCGTGACTGAGGAGAACAC 

TCAGGCCCTTGCCCTTGACCGTGTTCCTGGGGCAGTTTCCTATTGGCTTGTACGCCTTG 

TGTTTTTTGTACAGCAAGATGGTAACCATGGTGACAAGCACAGCCAGGCAGCCGATGG 

AGATCAGGACACCATTCACTGCTCTCAGAGGGAGTCTGGGTCTTTGCCAGGGATAGAG 

ATCAGGGTGCTGGTGAGGGCCAGGCTCGATCATCTCCCAGAGTGAAATTCACACAGTA 

(SEQD NO. 107) 

TTTTTTTTTTTTTTTTTTAGACTGCCTTTAATGAGTAGAATATGTACACACACGCACC 

ATACACAAAGCCCGGGCCCATTATAATTTTGTCAGGAGCTCAGGCATGCTCAGTGAGT 

TGGAAGGCAGATGAAGCATG 

CCTTCAGGTGGTGATTAGCTGGGTTCATGCCCATGITATCGTGGAAAGCTGAGGCATC 

TGTGGTATCTCCCCCAGTTAACCTAGGACCTTAAGTAGCAGTGACCCACCTCCCTTCAG 

ACACAGCG 

(SEQD NO. 108) 

GGATCCTGGAAGTCAGCATCATGCAGATAGCAGATGTCCCCATGCCCACACCGCAGCC 

TGCCAACTCCCTGATGGACTTCACTGTGACCTGCAAAGGGGCCACCCCCATGGAAGCC 

TGTACGATCATCTCCGACCCCACCTGCCAGATCGCCCAGAACCGGGTCTGCAGCCCTG 

TGGCTGTGGATGGGCTGTGCTGCTGTCTGTGAGA AGAGCCTTCAATGGGTCTGGCACC 

TACTGTGTGAATTCACTCTGGGAGATGATCGAAGCCT 

FIG. 12AA 
(SEQD NO. 109) 
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TTTTTTTTTTTTTTTTTTTCTTCTCTAAAATGCTATTTAACCACACTCCCTAAGCCACGA 

TATACATTTTACAATAATCCTTAGAGA ACA ACAGTTCCCAGCCACATACTCTGCACA 

GCT CACATACATGCACAGAAGAGTGGGTTCCTGGTCAGAGGGAAGGCCAAAGACTTA 

GAGTGTCCTTGGCTTGTCTGGAGCAATGGATCCTTCTCCTGGTCTCCTCGGAAGAACG 

GGCTTT (SEQD NO. 110) 

AAACTGCAGTGCCCGGGCCATGCCCTCCCCCTTCGCCTTCGACTCCGCCTCCACCTTCA 

ACTCCGCCCT CACCTCCGCCCTCACCTCTGCCCACATTATCA ACACCTAGCCCCTCTTT 

AATGCCTACTGGTTACAAATCCATGGAGCTGAGTGACATTTCCAATGAAAACTGCCGA 

ATAAACAGATATGGCTACTTCAGAGCCACCATCACAATTGTAGAGGGGATCCTGGACG 

CAGCATCATGCAGATAGCAGATGTCCCATGCCCACACCGCAGCCGTCCAACTCCTGAT 

GGACTTCACTGTGACCTCAAGGGCACCCATGGAAGCTGTCAGA (SEQD NO. lll) 

CCTCAACGACTCTGCCATTTCCTACAAGTGGAACTTTGGGGACAACACTGGCCTGTTT 

GTCTCCAACAATCACACTTTGAATCACACTTATGTGCTCAATGGAACCTTCA ACCTTAA 

CCTCACCGTGCAAACTGCAGTGCCCGGGCCAGCCCTCCCCCTTCGCCTTCGACTCCGC 

CTCCACCTTCA ACTCCGCCCTCACCTCCGCCCTCACCTCTG (SEQD NO. l 12) 

CCTCAACGACCTGCCATTTCCTACAAGTGGAACTTTGGGGACAACACTGGCCTGTTT 

GTCTCCAACAATCACACTTTGAATCACACTTATGTGCTCAATGGAACCTTCA ACCTTAA 

CCTCACCGTGCAAACTGCAGTGCCCGGGCCATGCCCTCCCCCTTCGCCTTCGACTCCGC 

CTCCACCTTCAACTCCGCCCTCACCTCCGCCCTCACCTCTGCCCACATTATCAACACCT 
AGCCCCTCTTTAATGCCTACTGGTTACAAATCCATGGAGCTGAGTGACATTTCCAATG 

AAAACTGCCGAATAAACAGATATGGCTACTTCAGAGCCACCATCACAATTGTAGAGG 

GGATCCTGGAAGTCAGCATCATGCAGATAGCAGATGTCCCCATGCCCACACCGCAGCC 

TGCCAACTCCCTGATGGACTTCACTGTGACCTGCAAAGGGGCCACCCCCATGGAAGCC 

TGTACGATCATCTCCGACCCCACCTGCCAGATCGCCCAGAACCGGGTCTCCAGCCCTG 

FIG. 12BE 
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(SEQD NO. 13) 

GGATCCCCTCTACAATTGTGATGGTGGCTCTGAAGTAGCCATATCTGTTTATTCGGCAG 
TTTTCATTGGAAATGTCACTCAGCTCCATGGATTTGTAACCAGTAGGCATTAAAGAGG 
GGCTAGGTGTTGATAATGTGGGCAGAGGTGAGGGCGGAGGTGAGGGCGGAGTTGAAC 

GTGGAGGCGGAGTCGAAGGCGAAGGGGGAGGGCATGGCCCGGGCACTGCAGTTTGCA 
CGGTGAGGTTAAGGTTGAAGGTTCCATTGAGCACATAAGTGTGATTCAAAGTGTGATT 
GTTGGAGACAAACAGGCCAGTGTTGTCCCAAAGTTCCACTTGTAGGAATGGCAGAGTC 
GTGAGG (SEQD NO. 4) 

CCTCA ACGACTCTGCCATTTCCTACAAGTGGAACTTTGGGGACAACACTGGCCTGTTT 

GCTCCAACAATCACACTTTGAATCACACITATGTGCTCAATGGAACCTTCA ACCTTAA 

CCTCACCGTGCAAACTGCAGTGCCCGGGCCATGCCCTCCCCCTTCGCCTTCGACTCCGC 
CTCCACCTTCA ACTCCGCCCTCACCTCCGCCCTCACCTCTGCCCACATTATCAACACCT 

AGCCCCTCTTAATGCCTACTGGTTACAAATCCATGGAGCTGAGTGACATTTCCAATG 
AAAACTGCCGAATAAACAGATATGGCTACTTCAGAGCCACCATCACAATTGTAGAGG 
GGATCCTGGAAGTCAGCATCATGCAGATAGCAGATGTCCCCATGCCCACACCGCAGCC 
TGCCA ACTCCCTGATGGACTTCACTGTGACCTGCAAAGGGGCCACCCCCATGGAAGCC 

TGTACGA (SEQED NO. 5) 

GAAGGTGGAGGCGGAGTCGAAGGCGAAGGGGGAGGGCATGGCCCGGGCACTGCAGTT 
TGCACGGTGAGGTTAAGGTTGAAGGTTCCATTGAGCACATAAGTGTGATTCAAAGTGT 
GATTGTTGGAGACAAACAGGCCAGTGTTGTCCCCAAAGTTCCACTTGTAGGAAATGGC 
AGAGTC GTTGAGGAAGTGGC TGGGATCATGAATGAGGACATCGAAGACGA 

FIG. 12CC """ 
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GAATTCGCACGAGGGGAGTCAGAGTCAAGCCCTGACTGGTTGCAGGCGCTCGGAGTC 
AGCATGGAAAGTCTCTGCGGGGTCCTGGGATTTCTGCTGCTGGCTGCAGGACTGCCTC 
TCCAGGCTGCCAAGCGATTTCGTGATGTGCTGGGCCATGAACAGTATCCCGATCACAT 
GAGAGAGCACAACCAATTACGTGGCTGGTCTTCGGATGAAAATGAATGGGTTCCAATA 
TCACTTTTGTGGTGAA (SEQED NO. 7) 

GAATTCGGCACGAGGAAGGAGGCCGTGTGCAGGCAGTCCTGACCAGTGACTCACCGG 
CTCTGGTGGGTTCCAATATCACTTTTGTGGTGAACCTGGTGTTCCCCAGATGCCAGAAG 
GAAGATGCTAATGGCAATATCGTCTATGAGAAGAACTGCAGGAATGATTTGGGACTG 
ACATCTGACCTGCATGTCTACAACTGGACTGCAGGGGCAGATGATGGTGACTGGGAAG 
ATGGCACCT (SEQD NO. 18) 

GAAGGTGGAGGCGGAGTCGAAGGCGAAGGGGGAGGGCATGGCCCGGGCACTGCAGTT 
TGCACGGTGAGGTTAAGGTTGAAGGTTCCATTGAGCACATAAGTGTGATTCAAAGTGT 
GATTGTTGGAGACAAACAGGCCAGTGTTGTCCCCAAAGTTCCACTTGTAGGAAATGGC 
AGAGTCGTTGAGGAAGTGGCTGGGATCATGAATGAGGACATCGAAGACGATGGGGAG 
GTCTCTGAGGAAGATCTCATCAGACAAGTT (SEQD NO. 19) 

GAATTCGGCACGAGGTCAAGCCCTGACTGGTTGCAGGCGCTCGGAGTCAGCATGGAA 
AGTCTCTGCGGGGTCCTGGGATTTCTGCTGCTGGCTGCAGGACTGCCTCTCCAGGCTGC 
CAAGCGATTTCGTGATGTGCTGGGCCATGAACAGTATCCCGATCACATGAGAGAGCAC 
AACCAATTACGTGGCTGGTCTTCGGATGAAAATGAAGGATGAACACCTTGTATCCA 

FIG. 12DD 
(SEQD NO. 20) 
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AAGGGGGAGGGCATGGCCCGGGCACTGCAGTTTGCACGGTGAGGTTAAGGTTGAAGG 

TTCCATTGACCACATAAGTGTGATTCAAAGTGTGATTGTTGGAGACAAACAGGCCAGT 

GTTGTCCCCAAAGTTCCACTTGTAGGAAATGGCAGAGTCGTTGAGGAAGTGGCTGGGA 

TCATGAATGAGGACATCGAAGACGATGGGGAGGTCTCTGAGGAAGATCTCATCAGAC 

AAGTTCCTGTCATTCTTCTGGGACATGGTCACGAATACAGGGATCTGAFCTGTTAT 

(SEQD NO. 12) 

GAATTCGGCACGAGCCGACACTGTGACTCCTGGTGGATGGGACTGGGGAGTCAGAGT 

CAAGCCCTGACTGGTTGCAGGCGCTCGGAGTCAGCATGGAAAGTCTCTGCGGGGTCCT 

GGGATTTCTGCTGCTGGCTGCAGGACTGCCTCTCCAGGCTGCCAAGCGATTTCGTGAT 

GTGCTGGGCCATGAACAGTATCCCGATCACATGAGAGAGCACAACCAATTA 

(SEQD NO. 22) 

AAGGTGAAAGATGTGTATGTGATAACAGATCAGATCCCTGTATTCGTGACCATGTCCC 

AGAAGAATGACAGGAACTTGTCTGATGAGATCTTCCTCAGAGACCTCCCCATCGTCTT 

CGATGTCCTCATTCATGATCCCAGCCACTTCCTCAACGACTCTGCCATTTCCTACAAGT 

GGAACTTTGGGGACAACACTGGCCTGTTTGTCTCCAACAATCACACTTTGAATCACAC 
TTATGTGCT CAATGGAACCTTCAACCTTAACCTCACCGTGCAAACTGCAGTGCCCGGG 

CCATGCCCTCCCCCTTCGCCTTCGACTCCGCCTCCACCTTCGTA (SEQDD NO. 23) 

TACCATCGGAGAAAGAAGACCAAGCAAGGCTCAGGCAGCCACCGCCTGCTTCGCACT 
GAGCCTCCTGACTCAGACTCAGAGTCCAGCACAGACGAAGAGGAATTTGGAGAATTG 

GAAATCGCTCTCGTTTGTCAAGGGAGACTATCCCGATGCTGCAAGATCTGCTGTCCCT 

CTGGCCITTGTCATCCTCGCGCCTGCGTTGTGGCCTCTGTGGGCTTGGTGTGGAGCAAA 

TGGCTCTCAAGGAGGACTGAGTCTCAAGGAAATT (SEQED NO. 24) 

FIG. 12EE 
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AGCTAAGGTCAGGAGGTGTCTGAAGAATTGGCTGATGCATGGCAGGGATGTTGTTGAC 
CTGCTTTTAGAACAATACTCCATTTAATTATAGCATATCTTATGTGTGTATTAAAGCA 
GAGCCGATCTGGTGGGGCTCATTAAGTAAATGTACTTACTGCAAAAGGTTCAACTGGT 
GACCCCAGTTTTCCCCAGAAGCAAATGATAGGACAGAGGCGACTCCTGCAAGTTGTC 
TCAGACTTCACACATACATTGTGACATTCTCTGAGCATGTGCACTGTACATGATATGAC 
ACTATCAA (SEQD NO 25) 

AGCTAAGGTCCACTACCTTGTGAAGATGTATAAACACCTGAAATGTAGAAGCGATCCG 
TATGTCAAGATCGAGGGGAAGGACGCTGACGACTGGCTGTGTGTGGACTTTGGGAGTA 
TGGTGATCCATTTGATGCTTCCAGAAACCAGAGAAACCTATGAATTAGAGAAACTATG 
GACTCTACGTCTTTTGATGACCTTAGCTA AGCCGAATCAGCACACTGGCGGCGTTACT 

AGTGGATCGAGCTCGTACAGCTGATGCATAGCTTGAGTATCTATAGGTTACTAATAGC 
TGGCTATCATGTCAAGCGTTC (SEQD NO. 126) 

GCTGAGCTGCAGAGAGTAGCACATCCTTGCTAATTCAATAACTACCAGTTTTTATTGGT 
GAAACATGAATCCAGATGGTATGGTTGCTCTCCTGGACTACCGTGAAGATGGTGTGAC 
TCCATTCATGATTTCTTTAAGGATGGCTTAGAGATGGAGAAATGTAACAAATTGGA 
TCTATCACCTGTCACCATAATTGGCTGCTGCTTACCATCCATACAACACCAGGACTTAG 
GACAAATGGGACTGATGTCATCTTGAGCTTTTATTTTGACCTTAGCT 

(SEQID NO. 127) 

AGCTAAGGTCAGAGCCAATAGTATCATGAGAACTGAAGAAGTAATAAAGCAACTTCT 
CCAGAAATAAGATTGAGAATAGCCCTCGGGATTTCGCTCTTACATTATTTTTGGGA 
CAGGAGAGCAGAGAAAGCTAAAGAAGACCGATGTCCACTGCTGCAGAGGTTACTACA 
AGGACCATCCAAAAGCAATGCTCGGATCTCTCATGGATAAAGATGCAGAAGAATCAC 
GAGAGATGTGGCTCGTACATTATTTCACTTTCTTCTGATCATACTCAAGATAGATGAGA 
GAGAAT (SEQDD NO. 128) 

FIG. 12FF 
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TTGACTTCTGAGTCTAACACAGACACTGCAAGGGTTAATTTTCCAAGAGGTGGTTGTT 
GTTGACGATAAATTCATTAAGAATTTTTAAAAATTTAGTTAGATTTACCAAAGTCACTG 
GAGACAAATTCAGAAGGCATATATACCTGCCAGTTTTGTGGACTACATTAATAGGGAG 
GCTTTTATGTTTGATGTAATTCTTACAGTTCTAAGAATTAAGTTCCATTGCATGAGACC 
TTAGCT (SEQD NO. 29) 

AAGGTGAATCCCCGACGGCTCTGGGCCCGAGGAGAAGCGTCGCCGTGGCAAATTGGC 
ACTGCAGGAGAAGCCCTCCACAGGTACTTGGAAAAACTGGTCTCTGAGGCCAAGGCC 
AGCTCCGAGACATTCAGGACTTCTGGATCAGCCTCCAGGGACACTGTGCAGTGAGAAG 
ATGGCCATGAGTCCTGCCAGTGAG (SEQD NO. 30) 

AATTTTTTTTTTCGACGGCCCAACGGGGGCTGGTGGATGGAAATATGGTTTTGTGAGT 
TATTGCACTACCTGGAATATCTATGCCTCTTATTGCGTGTACTGTTGCTGCTGATCGT 
TTGGTGCTGTGTGAGTGAACCTATGGCTTAGAAAAACGACTTTGTCTAAACTGAGTG 
GGTGTTCAGGG (SEQD NO. 131) 

CACCTGATTTAAAGGAAAAGCATTCTGACGTAAGAAGCTGAAAGGCGGCCCTTGCGTG 
CTTTGAACTTTCTTATACAGCACAGTCATCTGAAGCTTCCTGTGTGACCAAGACAAGA 
ACGCGTGCACAAGACTGAGAAACAGCAAGAAACAACCCGGCATTCTACTTTCTCAAC 
ACTATCATACTTTAAACCTTTCAC (SEQDD NO. 32) 

FIG. 12GG 
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CTAGCTTACGCTAGTCCCCCATGCATAAAGACTGATCGCTTTTCCTTAGAAAGGTGAG 

AGGGTTAGGACAAGGCCGTGTGGTAACAACACCCGCAGCTCGAAAAACCAATGGCTT 

GTTAACGTGTCAGTGAGGCACTGTACGGACGTCCATAGTCCACATCTTCAAATTCCCG 

CAGAAGGCTTCCTATTCTTAAACTCTA 

(SEQDD NO. 133) 

CTACATTTCTGTATCCATTCCTCTGTTGAAGGCTCTGGTTCTTTCCAGCTCTGGCTAT 

ATAAATAAGGCTGCTATAAACACAGTGGAGGCATGTGTCCTTGITATATTTTGGAGCA 
TCTTTTGGGTATATGCCCAGAAGTGCTATAGCTGGTTCCTCAGGTAGTACTATGTCGAA 

TTTTCTGAGGAACTGCCAGACTGATTTCCAGAGTGGTTGTACCAGCTTGCAATCCCACC 

AGCAATAGAGGAGTGTTCCTCTTTCTCTATATTCTTGCCAACATCTGCTGTCACCTGAG 

TGTTT (SEQID NO. 134) 

TGGTAAAGGGGGAATGATGTCGAGGCCATCCTGGGCTGTAGAGCCAGGCCCTGGCTTG 

GGGAGTGGGCATTGTTAACTTGTTGCTGACTTTGTGTTGACCCCTGCATCAGCAACTAT 

TTCCTTAAATCCAGGATACAACTTGTTAAGTGTGACAGCTTTCCTTTACACACCATTTT 

TGTGGGTGTATATATATATTTGACTTGGGGAGAATTATTTTTTACAAAAATACAAAAT 

AGCTTTTAA (SEQD NO. 135) 

AGCTA AGGTCCGGACTCTATGGCATGACCCCAAAAACATTGGCTGGAAAGATTACACT 

GCCTACAGGTGGCACCTGATTCACAGGCCTAAGACAGGCTACATGAGAGTCTTAGTGC 

ATGAAGGAAAGCAAGTCATGGCTGACTCAGGACCAATTTATGACCAAACCTACGCTG 

GTGGACGGCTGGGCTGTTTGTCTTCTCCAAGAGATGGTCTATTCTCGGACCTCAAGTAT 

GAGTGCAGAGATGCTAGAGAGCAGGCTCAGTCTCAGCA 

FIG. 12HH 
(SEQD NO. 136) 
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TGACCTACGTGTAGTTGGTGTGCTTGTTGTCGAAGATGAGGGCCTCCTGGATGAGCTG 
GTGCTGCTGCTCCAGCAGGTCCAGGCTGGGCTGTAGTCCACGAGTCTGCGCTCGTAC 
TGCTTCAGGTGGCTCAGCTGGTCTTCCAGAGTCCCGTCATCTCAATGGAGATGCGCCC 
GATCTCCTCCATCTTAGTCTGGATCCACGGCCCCACCATATTGGCTTGGCTGGCGAACT 
GTCGGCGAAGGCTGCATTGGATTGCT 

(SEQD NO. 37) 

AATTTTTTTTTTCGACGGCCCAACGGGGGCTTGGTGGATGGAAAATGGTTTGTGAGT 
TATTGCACTACCTGGAATATCTATGCCTCTATTTGCGTGTACTGTTGCTGCTGATCGT 
TTGGTGCTGTGTGAGTGAACCTATGGCTTAGAAAAACGACTTTGTCTTAAACTGAGTG 
GGTGTCAGGG (SEQD NO. 138) 

CACCTGATTAAAGGAAAAGCATTCTGACGTAAGAAGCTGAAAGGCGGCCCTTGCGTG 
CTTTGAACTTTCTTATACAGCACAGTCATCTGAAGCTTCCTGTGTGACCAAGACAAGA 
ACGCGTGCACAAGACTGAGAAACAGCAAGAAACAACCCGGCATTCTACTTTCTCAAC 
ACTATCATACTTAAACCTTTCAC 

(SEQD NO. 139) 

CTAGCTTACGCTAGTCCCCCATGCATAAAGACTGATCGCTTTTCCTTAGAAAGGTGAG 
AGGGTTAGGACAAGGCCGTGTGGTAACAACACCCGCAGCTCGAAAAACCAATGGCTT 
GTTAACGTGTCAGTGAGGCACTGTACGGACGTCCATAGTCCACATCTTCAAATTCCCG 
CAGAAGGCTTCCTATTCTTAAACTCTA 

(SEQD NO. 40) 

CTACATTTCTGTATCCATTCCTCTGTTGAAGGCTCTGGTTCTTTCCAGCTTCTGGCTATT 
ATAAATAAGGCTGCTATAAACACAGTGGAGGCATGTGTCCTTGTTATATTTTGGAGCA 
TCTTTTGGGTATATGCCCAGAAGTGCTATAGCTGGTTCCTCAGGTAGTACTATGTCGAA 

FIG. 12 
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TTTTCTGAGGAACTGCCAGACTGATTTCCAGAGTGGTTGTACCAGCTTGCAATCCCACC 
AGCAATAGAGGAGTGTTCCTCTTTCTCTATATTCTTGCCAACATCTGCTGTCACCTGAG 
TGTTT (SEQD NO. 14) 

TGGTAAAGGGGGAATGATGTCGAGGCCATCCTGGGCTGTAGAGCCAGGCCCTGGCTTG 
GGGAGTGGGCATTGTTAACTTGTTGCTGACTTTGTGTTGACCCCTGCATCAGCAACTAT 
TTCCTTAAATCCAGGATACAACTTGTTAAGTGTGACAGCTTTCCTTTACACACCATTTT 
TGTGGGTGTATATATATATTTGACTTGGGGAGAATTATTTTTTACAAAAATACAAAAT 
AGCTTTTAA (SEQD NO. 42) 

AGCTAAGGTCCGGACTCTATGGCATGACCCCAAAAACATTGGCTGGAAAGATTACACT 

GCCTACAGGTGGCACCTGATTCACAGGCCTAAGACAGGCTACATGAGAGTCTTAGTGC 
ATGAAGGAAAGCAAGTCATGGCTGACTCAGGACCAATTTATGACCAAACCTACGCTG 
GTGGACGGCTGGGCTGTTTGTCTCTCCAAGAGATGGTCTATTCTCGGACCTCAAGTAT 
GAGTGCAGAGATGCTAGAGAGCAGGCTCAGTCTCAGCA 

(SEQD NO. 43) 

TGACCTACGTGTAGTTGGTGTGCTTGTTGTCGAAGATGAGGGCCTCCTGGATGAGCTG 

GTGCTGCTGCTCCAGCAGGTCCAGGCTGGGCTTGTAGTCCACGAGTCTGCGCTCGTAC 

TGCTTCAGGTGGCTCAGCTGGTCTTCCAGAGTCCCGTTCATCTCAATGGAGATGCGCCC 

GATCTCCTCCATCTTAGTCTGGATCCACGGCCCCACCATATTGGCTTGGCTGGCGAACT 

GTCGGCGAAGGCTGCATTGGATTGCT 

(SEQD NO. 44) 

TGACCATCGATAAGTTTAATAACTACAGACTTTTCCCAAGACTACAAAAGCTTCTTGA 

AAGTGACTACTTTAGATATTACAAGGTGAACTTGAAGAAGCCTTGTCCTTTCTGGAAT 

FIG. 12JJ 
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GACATCAACCAGTGTGGAAGAAGAGACTGTGCCGTCAA ACCCTGCCATTCTGATGAAG 

TTCCTGATGGAATTAAGTCTGCCGAGCTACAAGTATTCTG 

AGGAAGCCCAACCGCATTGAAGAATGTGAGCAAGCTGAGCG (SEQD NO. 45) 

AACTCTGTGAACCGTGCCTTTCTCTGTGGAGGTGGAGGTGTCGGTTGAAGACAAGCGA 
GGTCCTCCAAGGGGCTGTGTCTTATGTTGCCATCTCCCCTTGTAGCTTGGCTGCCCACC 
CTCCAGACTGTGCGCCATGGCTCCAAGGCTGTGACCCGCCACTGGAGTCATGCACTTC 
CAGCGGCAGAAGCTGATGCTATAACTGAGTATATTCCTCCAAACCTGCCATCAACCCG 
AGA (SEQD NO 146) 

ACTTCTCCAGAGAATTTAAGATTGAGAATAGCCCTCGGGATTTCGCTCTTTACATTATT 
TTTGGGACAGGAGAGCAGAGAAAGCTAAAGAAGACCGATGTCCCACTGCTGCAGAGG 
TTACTACAAGGACCATCCAAAAGCAATGCTCGGATCTTCCTCATGGATAAAGATGCAG 
AAGAAATCAGCAGAGATGTGGCTCCGTACATTAATTTCACTTTTCTTTCTTGGATCCAT 
CCTTCAAGATTAGATGAAGAAGAGAAATGGAGATTGAGAGAATATGCAATCATACCGA 

(SEQED NO. 47) 

AGGGTTACTTCAGGCTAAGGCAATAGAAATCCATTTTAAGATGGTGTGCTAAAGGCTT 
GATGGATGTTCATCGTCTGTCTAAAGGAGAATGAAGTCATCA ACAGOATGTCAGGGGA 

AAGTGAGATCATCGCAGAAAGTATCAACTTAGCACAAACACACAGGCATAGCTCCTG 
CAAGAGGTGAATGCTGTCCCCAAATACCTGAGGAACTATCCCTTGGGCAAGAAAATA 
GACAAGTCCATGAAGTCTGGGTGA 

(SEQD NO. 48) 

GACCAGGTACACTTGAGCAAAGCACCCAGTATTTAATTCCTTACAGAAAGGAGAGGA 
AAGGTCTGCAGTTGGACTGATGGTATGCTA ACACCGCAAATGACTGTCATTTGATCTC 

FIG. 12KK 
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AGAAGTTCAGGATTGATTGCTATGTTTAGCTCTAATTGTGAGAAACAGTAGTCATTTT 
AGTCTTAAATTTTGCCCTCAGGAAATTCAGGGAGACTGAGCCTTCCTTCCCCCACCTTC 
GTAAAGCCGAATTCCAGCACACGGCGGCCGTTACTAGTGGATCCGAGCTCG 

(SEQD NO. 49) 

TACAAGGTGGGATGGCAGGAACTGAAGGCTTCTGTAAATCCAGTTTTGGCTCTCTCTC 
TGGTCTTTCTTTCTCTTCTGTTCTGTTTGGAAGGGTTTCTGGTCTTTCAGGAGGTATTTT 
TTTAATTTCATGTTTTCTCTCTGTGGTACCTGCCCCTTGTTTGACGACAGGAGCTGATG 
GAGGTGGCGGTTTCTTGGGTCTATTCCCTTCCTTGTCAAAGTCCGATGGAAGTAACTTC 
ACGAAGTTGTCAGGAAACACGCCTCGTCTGCCATTGAGTTCTCCTTCCCACCAGCCTA 
CGCGATGCAGTCTTATTGATGAGAGTCACTATATCTCCTTA (SEQD NO. 50) 

TCACCCATGACTTCTATGGACTTGTCTATTTTCTTGCCCAAAGGGATAGTTCCTCAGGT 
ATTTGGGGACAGCATTCACCTCTTGCAGGAGCTATGCCTGTGTGTTTGTGCTAAGTTGA 
TACTTTCTGCGATGATCTCACTTTCCCCTGACATCCTGTTGATGACTTCATTCTCCTTTA 
GACAGACGATGAACATCCATCAGGCCTTATGCACACCATCTTAAAATGGATTTCTAT 
TGCCTTAGCCTGAAGTCC (SEQDD NO. 151) 

CCCATAGAGATAGGTTTGCTCCAGAACCTGCAGCATTGCACATCACAGGGAACAAGG 
TGGACATTCTGCCAAAACAGTTGTTTAAGTGCGTGAAGTTGAGGACTTGAACCTGGG 
GCAGAACTGTATCGCCTCCCTGCCTGAGAAAATCAGTCAGCTCACCCAGCTCACTCAG 
CTGGAGCTGAAGGGCAACTGCCTAGACCGCCTGCCAGCCCAGCTGGCAGTGTCGATGC 
TCAAGAAGA (SEQD NO. 152) 

CAATAATCCAGGTAAAATAGAGTAAAATAGTCTGCTAGCAGCAAGTTCCTACCATACT 
TTCA ACA ACACTCACGAGATACGGAATGATTACAGCATTAAGAATATTCAGAAATGA 

CAGGTAGGTGTGGTGGACAGGTGGCTCACATTCAAGACTCAAGTCTACTTAAAAAAGA 

FIG. 12LL 
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AAATCTCACTAGCACTAGATTCTAGCTCCTTTGTTTCCCCCTTTCTTTTGGTTTCAA AG 

GCGTTTCTACAACCCATAAGAGG 

(SEQDD NO. 53) 

GCCAAGCTATTATGACACTATAGATACTCAACGTATCGATCAACGTTGGTACCGAGCT 
CGGATCCACTAGTAACGGCCGCCAGTGTGCTGGAATCGGCTGGATTGGTCAGAGCA 
GTGTGCAATATGATCCAACTAAGTCTCCTCCCTTGGCCCCTCCCCAAAATGTTTGCAGT 
GTTATTTTTGTGGGTTTTTTTTTAACACCCTGACACCTGTTGTGGACATTGTCAACCTTT 
GTAAGAAAACCCAAATAAAAATTGAAAAATAAAATAAAAAGAAACCCATGAACATTC 
GCACCACTTGTGGCTTCTGACTATCTCCACAGAGGGAAGTTTAAAACCCAAACTTCC 
AAAGGTTTGAACTACCTCAAGACACTTTCGCAGTGGAGTCGTAGACCAATCCCA 

(SEQID NO. 54) 

TAAATAAATTAAAAAACTATAAACCTAAAAACGTCCACCAAACCCTAAAACCATTAA 
ACAACCAACAAACCCACTAACAATAAACCTAAACCTCCATAAATAGGTGAAGGCTTT 
AATGCTAACCCAAGACAACCAACCAAAAATAATGAACTTAAAACAAAAATA 

(SEQD NO. 55) 

GGTAAAGGGGACCTGGAGA ACGCCTTCCTGAACCTGGTCCAGTGCATCCAGAACAAG 

CCCCTGTACTTCGCTGACCGGCTGTACGACTCCATGAAGGGCAAGGGGACTCGAGACA 
AGGTCTGATTAGAATCATGGTCTCTCCCAGTGAAGTGGACATGCTGAAAATCAGATCT 
GAATTCAAGAGGAATATGGCAAGTCCTGTACTACTACAT (SEQD NO. 156) 

AGAGCAGCAGGCCAGCTGTACTTGGTTTGGCAAGAAAAAGAAGCAGTACAAAGATAA 
ATATTTGGCAAAGCACAACGCAGTGTTTGATCAATTAGATCTTGTCACATATGAAGAA 
GTAGTCAA ACTGCCAGCATTCAAAAGGAAAACATTAGTCTTATTAGGTGCACATGGTG 

TTGGAAGAAGACACATAAAAAATACCCTCATCACAAAGCAC (SEQED NO. 57) 

FIG. 12MM 
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TCGGTCATAGTAGTAAGGGAAATCTCCCAGGTAAGATGAATACTGCGGTAGGACGAA 
CAATCCTCCAGGATGTTTGTTCCATATTAAACTGTTACGTGATATGTGCTTGAATATTC 

TGTCCTGAATAATCTCTAGTGTAGTAATACAATCTTCTCAACTGAAGAAAAAAAGC 

CTCCCACAAGAACTGTGTCTGCTGTCTAAGTGCTAGGATTTTATCCTGATGAATAGACC 

TGATTGTAGAAGGAATCTGTAATAGCAATCTCTCATCGCCTATGACCGAAAGCCGAAT 

TCTGCAGATATCCATCACACTGGCCGGCCGCTCGAGCATCGATCTAGAGGG 

(SEQD NO. 58) 

CTGCTTGATGACAAAGGGTGTAGTCTTCATCTTTTCCTGGATTATTTTGGAAGTGACAG 
GTGGAAATTCCATCGTCACGTTTATGTGGTCTGTAAAGCCAACGATCTCAAATTCTGG 

CGGCTCA AGAGGAGCGTTTGCAGGCACGATGTAGTCTGAGCAGCGGCACACGGTCAA 

GTCCCCTCTGTGCACTATGACGATGGCGACGACGTAGCTCTCCATGCCCTCCAACCAC 

TTATCTGTCACGTCACATGATGACTTCGTGGTATCTGAACAGTTCTTAACCTTCGTCAG 

ATTTTCGTCTTT (SEQDD NO. 59) 

AAATCGTTGCTTCAGAAAGACTCAATAACACTTACTGTGCCTGGCTGTGCTGACAGT 

ACATTCTGTGTCATTTTCCTTCATGGGCGGAACAGTCCACAGAGCTCACCAACAAGTA 

CTCCAAAACTGAGCAAGAGTTTAAGCTTCGAGATGCAACCAGATGAGCTTCTAGAAAA 

GCCCATGTCTCCCATGCAGTACGCACGGTCTGGACTAGGGACAGCAGAGATGAATGGC 

AAACTCATAGCTGCAGGTGGTTATAACAGAGAGGAATGTCTTCGAACAGTTGAATGCT 

ATGACCACATACAGATCACTGGTCCTTCCTTGCTCCCATGAGA ACATCAAGCAG 

(SEQD NO. 160) 

CTTTCCGAAGAGCACACCCTCCTCTCAATGAGCTTGTGAGGTCTCTTTCTTCTCTTCCT 

TCCAACGTGGTGCTAGCTCCAGGCGAGCGACGTGAGAGTGCCACCTGAGACAGACAC 

CTTGGTCTCAGTTAGAAGGAAGATGCAGGTCTAAGAGGAATCCCCGCAGGTCTGTCTG 

AGCTGTGATCAAGAATATTCCGCAATGTGCCTTTTCTGAGATCGTGTTAGCTCCAAAG 

F.G. 12NN 
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CTTTTTCCTATCGCAGAGTGTTCAGTTTGTGTTTGTTTGTTTTTGTTTTGTTTTGTTTTTC 
CCTTGGCGGATTCCCGTGTGT (SEQED NO. 61) 

CCTATTGAACGGTCTTGCAATGACGAGCATTCAGATGCTTAAGGAAAGCATTGCTGCT 

ACAAATATTTCTATTTTTAGAAAGGGTTTTTATGGACCAATGCCCCAGTTGTCAGTCAA 

AGCCGTTGGTGTTTTCATTGTTTAAAATGTCACCTATAAAACGGGCATTATTTATGTTT 

TTTTTCCCTTTGTTCATATTCTTTTGCATTCCTGATTATTGTATGTATCGTGTAAAGGAA 

GTCTGTA (SEQD NO 62) 

CCTATTGAACGGTCTTGCAATGACGAGCATTCAGATGCTA AGGAAAGCATGCTGCT 

ACAAATATTTCTATTTTTAGAAAGGGTTTTTATGGACCAATGCCCCAGTGTCAGTCAA 

AGCCGTTGGTGTTTTCATTGTTTAAAATGTCACCTATAAAACGGGCATTATTTATGTTT 

TTTTTCCCTTTGTTCATATTCTTTTGCATTCCTGATTATTGTATGTATCGTGTAAAGGAA 

GTCTGTA (SEQD NO 63) 

CCTGGGTCCGTCCTCCAACCCCTCACGCCCAAACCCTCCGACTTTCACTTCTTGAACTG 

ATCGGAAAGGGCAGTTTTGGAAAGGTTCTTCTGGCTAGGCACAAGGCAGAAGAAGTA 

TTCTATGCAGTCAAAGTTTTACAGAAGAAGCCATCCTGAAGAAGAAAGGAAGGAAGC 

ATATTATGTCAGAGCGGAATGTTCTGTTGAAGAATGTGAAGCACCCTTTCCTGGTGGG 

CCTTCACTCTCATTCCAGACCGCTGACAAGCTCT (SEQDD NO 164) 

GATGCTGAACACAAAAAGAAAGAAGAAAAGGAAGAGGAGGAGCAAGAGAAGCTGAA 

GGGAGGGAGCCTTGGCGAAAATCAGATCAA AGATGAGA AGATTAAAAAGGACAAAG 

AGCCCAAAGAAGAGTCA AGAGCTTCTTGGATAGAAAGAAAGGATTTACAGAGTGAGG 

CGCAGAATGGAGATTCATGACCCACAAACTTAAAC 

FIG. 12OO (SEQD NO. 65) 
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AAAGCCAATTGGTAGAGAAATTGAAGACACAAATGCTGGATCAGGAAGAGCTTCTGG 
CATCAACCAGAAGGGATCAAGATAATATGCAAGCTGAACTGAATCGCCTCCAAGCAG 

AAAATGATGCTTCTAAAGAAGAGTAAAGAGTTTTACAGGCCTTAGAGGACTGCTGTTA 

ATTATGATCAGAGTTCAGGAGTAAGAC 

(SEQDD NO. 166) 

CTGCTTGATGTCCTGTGTAGCGAATGTCACAGCGTACAACATTGACTGTAGTCTGAT 

TCAGGCACCAGGTAGCTGGGGTTTACACTGACCTTTAGAATGTAGTTTCCAGGTGTA 

CATCTGTAATATCAATCCACTGGCAGTCTATGTCTGCCGCATAGGTGTCATAACATCCA 
GGACT CAATCCCTGTGTGTGTGCAGTGCACGCAAAGGCCCTGTGGTACCCATAGTCAC 

AGGACGTGTCCTCCAGACAGAAGCTGCTTGTGGCCTTCAGCCACTCTCCTCTGTGTG 

TTGGCATCAACGAGAAGCCGAATTCTCGAGATATCCATCACACT (SEQDD NO 167) 

CTGCTTGATGTCCTGTGTAGCGAATGTCACAGCGTACAACATTGTTAGTGTAGTCTGAT 

TCAGGCACCAGGTAGCTGGGGTTTACACTGACCTTTAGAATGTAGTTTCCAGGTTGTA 

CATCTGTAATATCAATCCACTGGCAGTCTATGTCTGCCGCATAGGTGTCATAACATCCA 

GGACT CAATCCCTGTGTGTGTGCAGTGCACGCAAAGGCCCTGTGGTACCCATAGTCAC 

AGGACGTGTCCTCCAGACAGAAGCTTGCTTGTGGCCTTCAGCCACTCTCCTCTGTGTG 

TTGGCATCAACGAGAAGCCGAATTCTCGAGATATCCATCACACT (SEQD NO 168) 

GATCTGACACTACAGCATGAGCGTTAGATTTCATAAAATTATTTTTCTTCTAAATGCTG 
GAAACTCTAAGGGTTTATTCACGAAAAAAAACTGGCCAATTTTCAAATGGCTTAGAAGC 

AGGGTTAATTAAGTATTGAATGAGCCACTGTGATATCCTGATGACACCCAGTCACAAT 

GACAGTTTTGAACCATACAACCAAAACAATTGAGATCTCAAAACTATTTTACATCACT 

TATGGTAATGTATGTAAAAATGAAAATGCTTTCTGTGGAAGTTACATTCTTACCAGG 

TCTTTAACATAAATTAACACGACGTCGAGTAAGCCTTTGTTCGGAAGACAAACTAGTT 
TGTGAGTTCAGTCAGATCCCAGCT (SEQED NO 169) 

FIG. 12PP 
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AGTTGCCAGGACCACCACCATAGTGCCAGGTTCATCATAAACAAATCCAACATCAAT 
CTTAAATCCCCCATCAGACAATCTGCCCTCAAAGAATGGGAATTATAAACCCGGATA 

CTGATGATCTCATCCATGAGCTCAGAGGGTGTGATGTGCACATTGTAGAAAAATAACT 

CGTCAAAAAACGGATGTCCCTCTCTTGATTCTCGTGCGATGCGTCTGACCACAGATG 

TGAACTTTCACCACGGGCCTTATGTTGTTGCCGCATAACTGACGGCCCTCGATCACTCT 

GACACGGATCTGGAAATCTGTGGCTTGTTGGACAGCATCCTT (SEQDD NO. 170) 

AAGCCGTGTCCCAAAGAATGGATAGAGACGCGATCAGATGCGACAGTGCTGTGGAGA 

AAGCCCAGGAACCTGCACAATTGCCCTGGTCCAATGGCTCGTGGATCAGGTTGGGCCA 

CTTCTCTGAAGCTTCAAAGGCAGTGGGTAGCACTTCCCCTTGGCCCAGCACCGTATAA 

ATCTCATTCATATTCATGACAGTGGAGGATGGGCGGATTGTGCCCAGGCGGTACGGAA 

GCCCTCATCCAGGGTCATGCCCCAGAAGGCACTGGGTTCCCAGCCTGCCACCCGTA 

GTTGCCTCGGTTGATGGCTTAATCATGTCTGGTCACTAGACACGGCTTAAGCGAATCT 

CGAGATATCCATCACACTGGCGGCGTCGAGAT (SEQD NO 7) 

AAGCCGTGTCTGATGATGGAGGTAGTGGTGGGGGAGGAGGGACTGAGGGTCCTGAGG 

TGGTGGCCCCTGGAACTGATCCCACATAGTACCCACTGCTAGTTCTGACCCCGTGGA 

CAACGTGCCAGAGGCCATGACTGGCAGTATGGCAATGTCCCCATCCCCTTTCTTCTTA 

ATTTTAATGGTCCCTTGTTTCTCCAGTTCGTGAATCTTTTTTTCCAGGGTAGACTGTCTT 

TGAATGGCTTCTTCCTTTTCTTTGACCATTTTTCTTAACGTGTGAACTTGGGTATTTGCA 

TCTTTGTAGATTTCCGGACAACATCAGTTCCTTATTCCTCTGCATAAGTTGCTTTCAGTT 

(SEQD NO. 72) 

CGAGTCAGACACATGAAAGCAAAACGCGGGCAGATAAAACGATCGCCTTACCTTCTA 

GCAAAAATCFGAAGCTTGTGTCAGAAACAAAGACTCAGAAAGGTTTGTTTTCAGATGA 

AGAAGACTCTGAGGATTTGTTTCTTCTCAAAGTTCAAGTAAGCCAAAAAGTGCATCA 

FIG. 12OO 
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CTTTCATCCAGCCAGCCCCCA ACATCAGTCTCCCTTTTTGGTGATGAAGATGAAGAGG 
ACAGTCTTTTTGGGAGTGCAGCAGCTAAGAAGCAGACTTCATCTCTACAACCTCAGAG 
TCA AGAGAAAGCAAAGCCTTCCGAGCAGCCCTCAAAGAAGACATCTGCCTTGTTGTTC 
AGA 

(SEQDD NO. 173) 

CGAGTCAGACTTAATTTAAAAACGAAACAAAACAAAAATAACATAGTTAGAAATCA 
AGGAGAAAGGACAGATAGTCTAAGAAAAAAGACAACACAAAAGAGGGGCAGGGCGG 
CCAGCTTGCATCAGGGATCTTGGCTGGAGACCTGCTTTGAATAGGTTTCTTGCAGGTAT 
TTCTTAAATGCTGTGGGGTTTTTCCAGAGTTCCGCAGCGTGTGTGTTCAAAGGGCTATC 
GATGTTGGGTTCTCCTAGCAGGCTCTGGATAGAGAGCAAGATAGTCCTGACATCATAT 
AGTGCAGACCACTTATCCTTGAGGATGTCCGGCAGATGTTGCCTGGGTGTCACGTTGG 
GGTGGTAGCAGGGTGTGAGGAACTTCACTG (SEQD NO. 174) 

CGAGTCAGACACTCCTGGCTCCTGGATTCTTTAGATGCCTCCATCAGACTGGGTACTTT 
AGATGCCTCCATCAGACTACTTCGTCATTGTATTTCTCAGTTCGCTCAGGGCAAGCGGC 
AGTCTCTGGGCTGCTGTGGCAGGTGCCACCACTGCATTTAAAAGTTAAAATTTCTTCA 
AATATTCCCATCAAGGCCTTGTAGCCTCTGAGATTGGTTTACTATTTGCCCAGTTATTT 
AAAGCTCTCTGCATTCCTTCCTGATTAATATTGCTATGGCCAGGACAATGTGTAGAAG 
TAAAAAGGATATCATATTACAGGTGTAACGC 

FIG. 12RR 
(SEQED NO. 75) 
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SCREEN 1 
HUMAN HOMOLOGY P53. STIMULATORY SCREEN 2 

RESPONSE CLONED DNA 
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cation is a continuation of U.S. application Ser. No. 09/469, 
316, filed Dec. 22, 1999, which is a broadening Reissue 
Application of U.S. Pat. No. 5,783, 182, issued Jul. 21, 1998. 
The patent application issuing as U.S. Pat. No. 5,783, 182 
claims priority On United States provisional patent 
application, serial number 60/006,838, filed Nov. 16, 1995. 
More than One reissue application has been filed for the 

reissue of U.S. Pat. No. 5,783,182. Application Ser. No. 
09/469,316, filed, now abandoned, is a reissue application 
of U.S. Pat. No. 5,783, 182. Application Ser: No. 09/977,371, 
filed Oct. 16, 2001, is a continuation of Ser: No. 09/469,316 
and a reissue of U.S. Pat. No. 5,783, 182. Application Ser: 
No. 09/985,799, filed Nov. 16, 2001, is a continuation of Ser: 
No. 09/977,371 and a reissue of U.S. Pat. No. 5,783, 182. 

RIGHTS IN THE INVENTION 

This invention was made in part with United States 
Government support under grant number CA350.129, 
awarded by the National Cancer Institute, National Institute 
of Health and the United States Government has certain 
rights in the invention. 

BACKGROUND 

1. Field of the Invention 

The present invention relates to methods for the identifi 
cation and isolation of metastatic Sequences, to diagnostic 
probes and kits which contain metastatic Sequences and to 
therapeutic treatments for neoplastic disorders based on 
metastatic Sequences. 

2. Description of the Background 
The development of higher organisms is characterized by 

an exquisite pattern of temporal and Spatially regulated cell 
division. Disruptions in the normal physiology of cell divi 
Sion are almost invariably detrimental. One Such type of 
disruption is cancer, a disease that can arise from a Series of 
genetic events. 

Cancer cells are defined by two heritable properties, 
uncontrolled growth and uncontrolled invasion of normal 
tissue. A cancerous cell can divide in defiance of the normal 
growth constraints in a cell leading to a localized growth or 
tumor. In addition, Some cancer cells also gain the ability to 
migrate away from their initial Site and invade other healthy 
tissues in a patient. It is the combination of these two 
features that make a cancer cell especially dangerous. 
An isolated abnormal cell population that grows uncon 

trollably will give rise to a tumor or neoplasm. AS long as the 
neoplasm remains in a single location, it is said to be benign, 
and a complete cure may be expected by removing the mass 
Surgically. A tumor or neoplasm is counted as a cancer if it 
is malignant, that is, if its cells have the ability to invade 
Surrounding tissue. True malignancy begins when the cells 
croSS the basal lamina and begin to invade the underlying 
connective tissue. Malignancy occurs when the cells gain 
the ability to detach from the main tumor mass, enter the 
bloodstream or lymphatic vessels, and form Secondary 
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2 
tumors or metastases at other Sites in the body. The more 
widely a tumor metastasizes, the harder it is to eradicate and 
treat. 

AS determined from epidermiological and clinical Studies, 
most cancers develop in slow Stages from mildly benign into 
malignant neoplasms. Malignant cancer usually begins as a 
benign localized cell population with abnormal growth 
characteristic called a dysplasia. The abnormal cells acquire 
abnormal growth characteristics resulting in a neoplasia 
characterized as a cell population of localized growth and 
Swelling. Ifuntreated, the neoplasia in Situ may progreSS into 
a malignant neoplasia. Several years, or tens of years may 
elapse from the first sign of dysplasia to the onset of full 
blown malignant cancer. This characteristic process is 
observed in a number of cancers. ProState cancer provides 
one of the more clear examples of the progression of normal 
tissue to benign neoplasm to malignant neoplasm. 
The walnut-sized prostate is an encapsulated organ of the 

mammalian male urogenital System. Located at the base of 
the bladder, the proState is partitioned into Zones referred to 
as the central, peripheral and transitional Zones, all of which 
Surround the urethra. Histologically, the prostate is a highly 
microvascularized gland comprising fairly large glandular 
Spaces lined with epithelium which, along with the Seminal 
vesicles, Supply the majority of fluid to the male ejaculate. 
AS an endocrine-dependent organ, the prostate responds to 
both the major male hormone, testosterone, and the major 
female hormones, estrogen and progesterone. Testicular 
androgen is considered important for prostate growth and 
development because, in both humans and other animals, 
castration leads to prostate atrophy and, in most cases, an 
absence of any incidence of prostatic carcinoma. 
The major neoplastic disorders of the prostate are benign 

enlargement of the prostate, also called benign prostatic 
hyperplasia (BPH), and prostatic carcinoma; a type of neo 
plasia. BPH is very common in men over the age of 50. It 
is characterized by the presence of a number of large distinct 
nodules in the periurethral area of the prostate. Although 
benign and not malignant, these nodules can produce 
obstruction of the urethra causing nocturia, hesitancy to 
Void, and difficulty in Starting and stopping a urine Stream 
upon Voiding the bladder. Left untreated, a percentage of 
these prostate hyperplasia and neoplasias may develop into 
malignant prostate carcinoma. 

In its more aggressive form, transformed prostatic tissues 
escape from the prostate capsule and metastasize invading 
locally and throughout the bloodstream and lymphatic Sys 
tem. Metastasis, defined as tumor implants which are dis 
continuous with the primary tumor, can occur through direct 
Seeding, lymphatic spread and hematogenous spread. All 
three routes have been found to occur with prostatic carci 
noma. Local invasions typically involve the Seminal 
vesicles, the base of the urinary bladder, and the urethra. 
Direct Seeding occurs when a malignant neoplasm pen 
etrates a natural open field Such as the peritoneal, pleural or 
pericardial cavities. Cells Seed along the Surfaces of various 
organs and tissues within the cavity or can Simply fill the 
cavity Spaces. Hematogenous spread is typical of Sarcomas 
and carcinomas. Hematogenous spread of prostatic carci 
noma occurs primarily to the bones, but can include massive 
Visceral invasion as well. It has been estimated that about 
60% of newly diagnosed prostate cancer patients will have 
metastases at the time of initial diagnosis. 

Surgery or radiotherapy is the treatment of choice for 
early prostatic neoplasia. Surgery involves complete 
removal of the entire prostate (radical prostatectomy), and 
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often removal of the Surrounding lymph nodes, lym 
phadenectomy. Radiotherapy, occasionally used as adjuvant 
therapy, may be either external or interstitial using "I. 
Endocrine therapy is the treatment of choice for more 
advanced forms. The aim of this therapy is to deprive the 
prostate cells, and presumably the transformed prostate cells 
as well, of testosterone. This is accomplished by orchiec 
tomy (castration) or administration of estrogens or Synthetic 
hormones which are agonists of luteinizing hormone 
releasing hormone. These cellular messengers directly 
inhibit testicular and organ Synthesis and Suppress luteiniz 
ing hormone Secretion which in turn leads to reduced 
testosterone Secretion by the testes. Despite the advances 
made in achieving a pharmacologic orchiectomy, the Sur 
Vival rates for those with late Stage carcinomas are rather 
bleak. 

SUMMARY OF THE INVENTION 

The present invention overcomes the problems and dis 
advantages associated with current Strategies and designs 
and provides new methods for the identification of 
Sequences related to metastasis. 
One embodiment of the invention is directed to methods 

for the identification of a metastatic Sequence. One or more 
oncogenic Sequences are transfected into a cell to form a 
transfected cell. The transfected cell is introduced into a 
primary Site of a host animal to establish a colony which is 
incubated in the animal for a period of time Sufficient to 
develop both a primary tumor and a metastatic tumor. 
Expressed Sequences are harvested from the primary tumor 
and the metastasis. Harvested Sequences are compared to 
each other and to non-metastatic cells to identify Sequences 
related to metastasis. Dominant metastatic genes are genes 
whose expression leads to metastasis. Such genes are typi 
cally expressed at high levels in metastatic cells and not 
Significantly expressed in normal or nonmetastatic cells. 
Recessive metastatic genes, genes whose expression pre 
vents metastasis, may be Selectively expressed in normal 
and nonmetastatic cells and absent in metastatic cells. Domi 
nant and recessive metastatic genes may act directly or act 
pleiotropically by enhancing or inhibiting the expression or 
function of other dominant and recessive metastatic genes. 

Another embodiment of the invention is directed to meth 
ods for identifying metastatic Sequences. A mammalian cell 
is treated with a metastatic agent and the treated cell is 
implanted into a primary site of a host mammal. The host 
animal is maintained for a period of time Sufficient for the 
cells to proliferate and to develop a metastatsis metastasis 
at a secondary cite Site. Expressed Squences from cells of 
the primary cite and cells of the Secondary Site are reverse 
transcribed into cDNA by differential display polymerase 
chain reaction to identify differentially expressed Sequences. 

Another embodiment of the invention is directed to 
Sequences isolated by the methods of the invention. 
Sequences may be in the form of DNA, RNA or PNA. The 
nucleic acid may be single-Stranded or double-Stranded. 
Single Stranded nucleic acid may be in the form of a Sense 
Strand or an antisense Strand. In addition, the Sequence may 
be part of a homologous recombination vector designed to 
recombine with another metastatic Sequence. 

Another embodiment of the invention is directed to a 
method for treating a neoplastic disorder comprising admin 
istering a pharmaceutically effective amount of a metastatic 
nucleic acid to a patient. The nucleic acid may be single 
Stranded in the Sense or the antisense direction. 
Alternatively, the nucleic acid may be packaged in a viral 
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vector Such as, for example, a retroviral, a vaccinia or an 
adenoviral vector. Administration may be performed by 
injection, pulmonary absorption, topical application or 
delayed release of the nucleic acid along with a pharmaceu 
tically acceptable carrier Such as water, alcohols, Salts, oils, 
fatty acids, Saccharides, polysaccharides and combinations 
thereof. 

Another embodiment of the invention is directed to a kit 
for detecting of the presence or absence of a metastatic 
Sequence. 

Other objects and advantages of the invention are Set forth 
in part in the description which follows, and in part, will be 
obvious from this description, or may be learned from the 
practice of the invention. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 Schematic showing two paths in the multistep 
progression to cancer. 

FIG. 2 A-B Staining of primary tumor (A) and metastatic 
deposit (B) from the lung of the same animal 

FIG. 3 A-D Staining of normal human prostate (A), 
moderately differentiated human prostate tumor (B and C), 
and poorly differentiated prostate tumor (D). 

FIG. 4 Schematic of method for isolating a metastatic 
gene from a gene ablated mouse Strain. 

FIG. 5 A-B Schematic showing method to establish a 
tumor and a metastatic transplant from fetal tissue(A) and 
from cell lines and tumors (b). 

FIG. 6 Isolation and characterization of nimb gene expres 
sion by DD-PCR and RNA blot in primary and metastatic 
cells. 

FIG. 7 Differential expression of multiple genes is deter 
mined by DD-PCR and RNA blot of primary and metastatic 
cells. 

FIG. 8 Caveolin identified as a differentially expressed 
gene by DD-PCR. 

FIG. 9 Differential expression of genes isolated by 
DD-PCR confirmed by RNA blots. 

FIG. 10 RNA blot analysis of total tumor mRNA using 
clone 29 GADPH probes. 

FIG. 11 RNA blot of three independent MPR metastatic 
tumors and 5 MPR non-metastatic tumors. 

FIG. A-RR 12 Nucleotide sequences of metastatic nucleic 
acids. 

FIG. 13 A-D Characterization of metastatic sequences 
isolated. 

FIG. 14 Immunohistological Staining of primary and 
metastatic human prostate tumors using anti-caveolin anti 
bodies. 

DESCRIPTION OF THE INVENTION 

As embodied and broadly described herein, the present 
invention is directed to methods for identifying metastatic 
Sequences, to the metastatic Sequences identified, to methods 
for the detection, diagnosis and treatment of disorders 
related to metastasis, and to diagnostic kits which comprise 
these Sequences. 
The ability of cancers to metastasize makes tumors dif 

ficult to eradicate by any means. Malignant cancer involves 
a multistage progression from, for example, normal tissue 
through hyperplasia, early adenoma, early carcinoma and 
finally to a metastatic tumor (FIG. 1). Cells of a typical 
tumor loosen their adhesion to their original cellular neigh 
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bors and cross the basal lamina and endothelial lining to 
enter the body's circulation. Once in circulation, the meta 
Static cell exits from the circulation to disseminate through 
out the body and proliferate in a new environment. 

Like the initial oncogenic event, the ability of a cell to 
metastasize requires additional mutationic or epigenetic 
changes. An understanding of the molecular mechanisms of 
metastasis allow for the design of treatments to inhibit 
metastasis. Knowledge of Stage Specific gene expression for 
neoplastic disorders allows for early detection and typing of 
tumors. With early detection and typing, proper treatment 
may be administered to a patient with the neoplastic disorder 
earlier, which will lead to a higher probability of a complete 
Cle. 

For human prostate tumors, the Study of Stage specific 
tumors is difficult, if not impossible, as cell lines are 
extremely difficult to grow and it is rare that tissue becomes 
available from the primary tumor as well as metastatic 
disease from the same patient. This problem is exacerbated 
because of the infrequent biopsy of metastatic deposits in 
conjuntion with isolation of material from the primary 
tumor. Furthermore, the growth of cell lines from malignant 
prostates has proved to be problematic Over the last few 
decades. This is evidenced by the lack of cell lines from 
prostate cancer obtained under any conditions. 
One embodiment of the invention is directed to a method 

for identifying a metastatic Sequence. A mammalian cell is 
transformed into a pre-neoplastic or neoplastic State or 
phenotype by transfection with one or more oncogenic 
Sequences. Alternatively, or in addition to transfection, the 
mammalian cell may be treated with an agent or Subjected 
to a condition that potentiates the metastatic character of the 
cell or predisposes the cell to metastasis. The transfected or 
treated cell is implanted into a host animal at a primary Site 
and grown for a period of time Sufficient to develop a 
metastasis at a Secondary Site. Expressed Sequences from 
cells of the primary Site and cells at the Secondary Site are 
amplified by differential display polymerase chain reactions. 
PCR products from these reactions are compared and the 
metastatic Sequence identified by alteration in the levels or 
patterns of the resulting products. 
Mammalian cells from a wide variety of tissue types and 

Species are Suitable for transfection or treatment including 
Surgically obtained or primary or immortalized cells and cell 
lines. Cells may be from humans or primates, mice, rats, 
sheep, cows, rabbits, horses, pigs or guinea pigs or from 
transgenic or Xenogeneic host mammals. Cells may be 
obtained from adult, juvenile or fetal tissue, and used 
directly from the mammal, from cryogenically preserved 
Samples, or after culturing in vitro or in Vivo for a period of 
time. In vitro culturing typically involves tissue culture 
conditions (e.g. 37 C.; 5% CO) while in vivo culturing 
may involve Successive passage of cells through host ani 
mals. Such as, for example, mice or rabbits. Cells passed in 
vivo may be obtained from sites proximal or distal to the site 
of implantation. The tissue type from which the cells are 
derived or obtained may be any tissue which is Susceptible 
to transfection or other treatment including, for example, 
urogenital tissues, epithelial cells, hepatic cells, fibroblasts 
lymphatic tissues, hematopoietic cells, cells of the immune 
System, cells of the gastrointestinal System and cells of the 
nervous System. 

Cell types useful for the identification of metastatic 
Sequences related to prostate cancer include cells and cell 
lines of the fetal prostate lineage from normal or transgenic 
animals, and cells from normal or reconstituted prostate 
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tissue. One method of generating reconstituted prostate cells 
is to isolate fetal prostate tissue and microdissect the fetal 
prostate epithelium away from fetal mesenchyme. Fetal 
prostate epithelium may be genetically manipulated before 
reassociation with fetal mesenchyme (FIG. 5A). Genetic 
manipulation involves treatment or transfection with a meta 
Static agent or a nucleic acid Sequence that affects neoplastic 
or metastatic potential of the cell. ReasSociation of fetal 
epithelium and mesenchyme is performed by implanting 
epithelial tissue within a pocket of mesenchymal tissue. 
After manipulation, cells are reimplanted into a mammalian 
host in a Similar manner as other cells, Such as reimplanta 
tion into or under the renal capsule. 
Mammalian cells may be transfected by a variety of 

techniques, all of which are well-known to those of ordinary 
skill. Direct methods involve the introduction of genetic 
material into the nucleus of a cell by injection. These 
techniques include high Velocity projectile injection, 
microinjection, and electroporation. Indirect methods, 
involving the active or passive uptake of the genetic infor 
mation by the cell, include transduction with recombinant 
vectors, and chemical or physical treatments Such as calcium 
phosphate uptake, lipofection or dextran Sulfate transfection. 
Chemical techniques rely on chemical carriers to introduce 
nucleic acids into a cell. These methods, for example, utilize 
unilamellar phospholipid vesicles (e.g. liposomes) loaded 
with DNA (or RNA). The approach relies on the fusion of 
the DNA containing vesicles with the plasma membrane of 
the recipient cells. After entry, DNA traverse the cytoplasm 
and enter the nucleus. Another lipofection technique uses a 
synthetic cationic lipid such as N-1-(2,3-dioleyloxy) 
propyl-N,N,N-trimethylammonium chloride (DOTMA). 
DOTMA spontaneously associates with nucleic acids and 
forms unilamellar vesicles upon Sonication. Genetic material 
is incorporated into these vesicles and Subsequently trans 
fected into the cell. Calcium phosphate co-precipitation 
involves mixing of purified nucleic acid with buffers con 
taining phosphate and calcium chloride which results in the 
formation of a fine precipitate. Presentation of this precipi 
tate to cells results in incorporation of the nucleic acid into 
cellular genome. Other chemicals, Such as DEAE dextran or 
polybrene, when present in media with nucleic acids, can 
also cause the transfection of mammalian cells. 

Physical methods of transfection rely on electric fields, 
needles and particles to enable nucleic acids to traverse the 
cellular membrane. Electric field mediated DNA 
transfection, commonly called electroporation, is based on 
the principle that membranes, when Subjected to an electric 
field, undergo a reversible breakdown resulting in pores 
large enough to permit the passage of nucleic acids. In 
micro-projectile mediated gene transfer, micro-projectiles of 
Subcellular dimensions are coated with nucleic acid and 
propelled at high Velocity into a cell using a particle gun. 
The nucleic acid is introduced into the nucleus directly when 
the particles impinge upon the nucleus. In microinjection, 
nucleic acid is injected directly into the nucleus of a cell with 
a needle. LaserS have also been used to introduce minute 
holes in cellular membrane to allow introduction of nucleic 
acids. All these methods may be used for transfection and 
the selection of the method will depend on the cell type, the 
desired transfection efficiency and the equipment available. 
The efficiency of transfection may be monitored and 

enhanced by the co-transfection of a Selectable marker. If a 
marker is co-transfected with a genetic construct, positively 
transformed cells may be separated from nontransformed 
cells by chemical selection. The efficiency of transfection 
will be increased in most cases because the chemicals will 
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selectively kill non-transfected cells. The number of trans 
fected cells may also be monitored by analyzing the degree 
of chemical resistance of the transfected cells. Markers 
commonly used for Selection purposes include, for example, 
nucleic acids encoding dihydrofolate reductase, 
metallothionein, CAD, adenosine deaminase, adenylate 
deaminase, UMP synthetase, IMP 5'-dehydrogenase, 
Xanthine-guanine phosphoribosyltransferase, mutant thymi 
dine kinase, mutant HGPRTase, thymidylate synthetase, 
P-glycoprotein 170, ribonucleotide reductase, glutamine 
Synthetase, asparagine Synthetase, arginosuccinate 
Synthetase, ornithine decarboxylase, HMG-CoA reductase, 
N-acetylglucosaminyl transferase, theronyl-tRNA 
Synthetase, Sodium or potassium dependent ATPase or 
derivatives or mutants of these nucleic acids. Markers may 
be used individually or in combination. Chemicals useful for 
Selection include methotrexate, cadmium, PALA, Xyl-A, 
adenosine, 2'-deoxycoformycin, adenine, aZaSerine, 
coformycin, 6-azauridine, pyrazofuran, mycophenolic acid, 
limiting Xanthine, hypoxanthine, aminopterin, thymidine, 
5-fluorodeoxyuridine, adriamycin, Vincristine, colchicine, 
actinomycin D, puromycin, cytocholasin B, emetine, 
maytansine, Bakers antifolate, aphidicolin, methionine 
Sulfoximine, B-aspartyl hydroxamate, albizzin, canavanine, 
C.-difluoromethylornithine, compactin, tunicamycin, 
borrellidin, Ouabain, and derivatives and analogs and com 
binations of these chemicals. Some chemicals, Such as 
methotrexate, may be used individually while other 
chemicals, Such as HAT (hypoxanthine, aminopterin and 
thymidine), need to be used in combination to be effective. 

The oncogene transfection efficiency, the fraction of live 
cells tranfected by an oncogene, may be indirectly enhanced 
by chemical Selection for a co-transfected marker. An onco 
gene is a Sequence which can predispose, or induce the cell 
into a pre-neoplastic or neoplastic condition or otherwise 
enhance the metastatic potential of the cell. Sequences with 
these properties are referred to as oncogenes and include abl, 
ahi, akt, bcl, crk, dsi, erb, ets, evi, feS/fps, fim, fis, fgr, flv, 
fms, fos, gin, gli, int, jun, kit, mas, lck, met, mil/raf, mis, 
mlv, mos, myb, myc, neu, onc, pim, rafras, rel, ros, Seq, Sis, 
ski, Spi, Src, tcl, thy, trk, and yes. Some oncogenes, Such as 
ras, are oncogenic when mutated. Other oncogenes, Such as 
myc, are oncogenic when overexpressed or underexpressed. 
Many oncogenes represent members of multigene families 
or homologs families. Homologs are proteins that have 
Similar primary, Secondary or tertiary Structures. Genes may 
differ in nucleic acid Sequence or encoded peptide Sequence 
and still be homologs when the encoded polypeptides have 
Similar spatial folding. Many oncogenes can be classified 
into dominant oncogenes and recessive oncogenes. One or 
more dominant oncogenes can confer a neoplastic or pre 
neoplastic phenotype to a cell. One or more recessive 
oncogenes, when Silenced, may also confer a neoplastic or 
preneoplastic phenotype. Gene Silencing is performed by 
transfecting cells with nucleic acids which cause genetic 
ablation or by antisense Suppression. 
While any oncogene may be used, the preferred onco 

genes are those that are normally associated with metastasis 
Such as a metastasis specific gene. Such genes include for 
example, TGF-31, Cyclin D1 p21, p34, mutant p53, lysyl 
oxidase, caveolin, actin binding protein, ubiquitin activating 
enzyme E1, nimb or O-actinin 3. Metastatic-specific genes 
may be used individually or in combination with other 
OncogeneS. 

The metastatic potential of a cell may be altered, for 
example, by gene ablation with of a sequence specific for 
a recessive oncogene. Recessive oncogenes are those genes 
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8 
which encode products which can SuppreSS oncogenesis and 
metastasis. A gene ablation Sequence can be designed to 
Specifically Suppress a recessive oncogene. Ablation may 
include pre-transcriptional inhibition Such as homologous 
recombination with endogenous recessive oncogenes and 
post transcriptional inhibition Such as the expression of 
antisense oncogenes to Suppress translation. Gene ablation 
Sequences may be targeted towards well known recessive 
oncogenes Such as, for example, the retinoblastoma gene 
(Rb) or Bcg Bcl. Other candidates for ablation include 
metastatic genes previously isolated by the invention Such 
as, for example, TGF-31, cyclin D1, p21, p34, mutant p53, 
lysyl oxidase, caveolin, actin binding protein, ubiquitin 
activating enzyme E1, nimb or O-actinin-3. The effects of 
ablating a recessive oncogene may include oncogenesis and 
metaStaSeS. 

Alternatively, or in addition to transfection the mamma 
lian cell may be treated with an agent, either before or after 
transfection, that alters the expression of the cell's nucleic 
acids. Treatment may comprise contacting the cells with one 
or more agents which affect the neoplastic predisposition 
(e.g. neoplastic agents; phorbol esters), metabolization (e.g. 
metabolic agents), metastasis (e.g. metastatic agents), dif 
ferentiation (e.g. differentiation agents, retinoic acid), acti 
Vation or proliferation (e.g. growth factors) of the cell. 
Agents which can alter gene expression include chemicals 
Such as benzanthracene (BA), dimethyl benzanthracene 
(DMBA) or 5-azacytidine. Alternatively, treatment may also 
comprise altered conditions Such as hypoxia which involves 
Subjecting a cell to a reduced oxygen content, exposable to 
radiation or other Stresses to the cell. 

Treatment may be in vitro or in vivo and may include for 
example, direct or indirect induction or Suppression of well 
known oncogenic Sequences and genes isolated by the 
invention such as, for example, TGF-B1, Cyclin D1, mutant 
p53, lysyl oxidase, caveolin, actin binding protein, ubiquitin 
activating enzyme E1, nimb, C. actinin 3, and p34. Gene 
expression induction includes transfecting expression vec 
tors encompassing coding regions of the gene. Gene repres 
Sion comprises introducing a gene ablation Sequence or a 
repressor of the gene to the cell. 

Cells which have one or more genes ablated may also be 
used. For example, a metastatic Suppressor gene may be 
ablated to prevent inhibition to metastases. A useful gene for 
ablation is a gene capable of affecting the phenotype and 
behavior of a cell or tumor. For example, with prostate 
tumors, Suitable genes include both well known genes and 
genes isolated by the methods of the invention Such as for 
example, TGF-31, Cyclin D1, p21, p34, mutant p53, lysyl 
oxidase, caveolin, actin binding protein, ubiquitin activating 
enzyme E1, nmb and C. actinin 3. Genetic ablation (gene 
knockout) refers to a process of Silencing the expression of 
a particular gene in a cell. The Silencing process may 
include, for example, gene targeting or antisense blocking. 
Gene targeting refers to a process of introducing a nucleic 
acid construct into a cell to specifically recombine with a 
target gene. The nucleic acid construct inactivates the tar 
geted gene. Inactivation may be by introduction of termi 
nation codons into a coding region or introduction of a 
repression site into a regulatory Sequence. AntiSense block 
ing refers to the incorporation into a cell of expression 
Sequences which directs the Synthesis of antisense RNA to 
block expression of a target gene. AntiSense RNA hybridizes 
to the mRNA of the target gene to inhibit expression. 
The host animal is preferably the Same Species as the 

implanted cell. In cases of Xenogeneic transplants, the host 
may be immunocompromised genetically or by treatment 
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with drugS Such as immunosuppreSSants. A host may be 
immunocompromised genetically by breeding Such as with 
nude mice or severe combined immunodeficient (SCID) 
mice. A host may also be immunocompromised by chemical 
or irradiation methods. An additional route to immunocom 
promise a host is to use transgenic technology to introduce 
an immunosuppressing gene or to introduce a foreign anti 
gen gene. An immunosuppressing gene is a gene that affects 
the efficiency of the immune System Such as a gene which 
inhibits the formation of cells of the B cell or T cell lineage. 
A foreign antigen gene, when expressed, may cause the host 
to tolerate the antigens in a Xenogeneic transplant and not 
mount an immune response. 

Cells may be implanted into any primary Site in a host 
animal, Such as, for example, Subcutaneous implantation, 
intravenous injection, or implantation into the abdominal 
cardiac, chest, pulmonary, thoracic or peritoneal cavity. 
Using techniques known to those of ordinary skill in the art, 
cells can be placed on or in nearly any organ or tissue. 
Reasons for choosing a Site include ease of implant, proX 
imity of Similar tissue type, immunoprivileged position and 
ease of inspection. Metastasises migrate from the primary 
Site to one or more Secondary Sites Such as, for example, the 
lung, kidney, liver, lymph nodes, brain, testis, bone, Spleen, 
ovaries or mammary. Preferred Sites include the renal 
capsule, the testes, the prostate and the ovaries. 
To avoid histocompatibility problems, the implant may be 

placed into a histocompatible host animal. Such problems 
are generally avoided if the implant and host animal are 
Syngeneic. Alternatively, a non-histocompatible host may be 
used if the host can be made immunotolerant. Hosts may 
also be transgenic or immunocompromised animals or 
genetically matched to the mammalian cells to be intro 
duced. Immunocompromised animals may be derived from 
established mouse lines Such as nude mice or Severe com 
bined immune deficiency (SCID) mice, or by treatments 
Such as radiation, chemical, pharmaceutical or genetic tar 
geting. Sufficiently immunosuppressed animals can be made 
tolerant to Xenogeneic transplants. 

After implantation the host animal is maintained under 
normal conditions to develop metastases. Alternatively, the 
host animal may be Subjected to an altered treatment or 
environmental condition to Stimulate or repress metastasis or 
induce other cellular functions. In metastasis, a Sub 
population of cells of the implantation Site invade and 
establish one or more Secondary colonies in the host animal. 
The behavior of the implanted cell will depend on the cell 
type, the transfected Sequence and the implantation location. 
Typical Secondary sites for metastatic colonies include lung, 
kidney, liver, lymph nodes, brain, testis, Spleen, bone, ovary, 
skin and mammary tissue. Metastatic development times 
vary from days to weeks even months. Cells with a high 
metastatic potential tend to progreSS to metastasis quickly 
while cells with a low metastatic potential may require very 
long periods of time that span Significant portions of the 
lifespan of the animal. 

The host animal may be analyzed for metastatic devel 
opment weekly, from one week to 20 weeks to Six months, 
nine months or one year after implantation. For animals with 
longer lifespans Such as sheep, the animal may be inspected 
yearly from one year on up to ten years for metastatic 
tumors. Metastases can be detected by examinations Such as 
palpation, biopsy, imaging, exploratory Surgery, CAT Scans, 
autopsy, X-ray and direct observation. In addition, tissue 
Samples may be taken Surgically from the host mammal and 
Subjected to histological or other examination for the detec 
tion of metastases. 
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Expressed sequences include mRNA, rRNA, hnRNA, 

DNA, cDNA and any nucleic acid Sequence that is expressed 
in the cell. These Sequences may be amplified by in Situ 
techniqueS or by purification of nucleic acid from collected 
cells. Expressed Sequences may be obtained by extracting 
nucleic acids from cells before implantation, at the primary 
Site or at the Secondary Site. Cells collected at these sites may 
optionally be cultured for a time before nucleic acid extrac 
tion. The effects of treatment with gene expression modify 
ing agents or environmental conditions can be ascertained 
by collecting cells before and after treatment. Treatment 
may be applied to the cells while the cells are in the host 
mammal or after the cells are excised and in culture. Nucleic 
acid are collected from cells using techniques that are well 
known to those of ordinary skill in the art. 

Expressed Sequences may be used directly for polymerase 
chain reaction (PCR) analysis using, for example, the tech 
nique of reverse transcriptase polymerase chain reaction 
(RT-PCR). Alternatively, RNA may be enriched for mRNA 
using a poly-ARNA enrichment method. Numerous poly-A 
RNA enrichment methods exist and are commercially avail 
able. Techniques used for poly-A RNA enrichment include 
oligo-dT columns, oligo-dT magnetic beads, and oligo-dT 
cellulose. RNA may be further processed into cDNA before 
analysis by reverse transcription using reverse transcriptase. 
The cells or the extracted nucleic acid may be preserved, 
Such as by freezing, and analyzed at a later time. 

Differential display polymerase chain reactions (DD 
PCR) are performed on the expressed sequences using two 
variable primers which may contain the same or entirely 
different Sequences or an anchor primer and a variable 
primer. If an anchor primer is used, one anchor primer and 
one variable primer create a Single or a Single Set of reaction 
products for each reaction. A complete profile may include 
25 or more different PCR reactions per sample wherein each 
PCR reaction is performed with the same anchor primer and 
a different variable primer. DD-PCR may also be performed 
using anchor and variable primers which contain the same 
Sequence. Whether a particular reaction is used depends on 
whether a difference exists between the products of two PCR 
reactions using the Same primers. When a Significant differ 
ence exists between the expression Sequences amplified, one 
pair of PCR reactions may be sufficient and informative. 
Anchor primers are preferably oligonucleotides with a 

poly-Tsequence at the 5'-terminasterminals and a dinucle 
otide Selected from the group consisting of AA, AG, AC, AT, 
GA, GG, GC, GT, CA, CG, CC and CT at the 
3'-terminasterminals. For example, the Sequence may be 
5'-TTTTTTAA-3' or 5'-TTTTTTAG-3'. The length of the 
poly-T sequence is typically between about 5 to about 30 
bases in length and preferably between about 10 to about 20 
nucleotides long. The total length of the anchor primer can 
vary greatly for each experiment but is preferably between 
about 7 to about 32 and more preferably between about 12 
and about 22. Differential diagnostic display polymerase 
chain reaction may also be performed using an anchor 
primer of any Sequence and a length between about 5 to 
about 30, preferably between about 5 to about 20 and more 
preferably between about 7 to about 12 bases. 
The variable primer may comprise a random Sequence, or 

a Specific Sequence Such as, for example, a Sequence of SEQ 
ID NO.1 to SEQ ID NO. 24. Variable primers preferably are 
oligonucleotides with a length between about 5 to about 30, 
preferably between about 5 to about 20, and more preferably 
between about 7 to about 12 bases in length. 
To enhance detection of the PCR product, the anchor 

primer or the variable primer, or both, may comprise a 
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detectable moiety. Examples of detectable moieties include 
radioactive moieties, phosphorescent moieties, magnetic 
moieties, luminescent moieties, conjugatable moieties or 
other detectable moiety. A plurality of detectable moieties 
may be used to enhance detection or to Simplify data 
analysis. Other detectable moieties include conjugatable 
moieties and molecules which can bind Specifically to other 
molecules which are themselves detectable. Examples of 
conjugatable moieties include avidin, Streptavidin, biotin, 
antibody, antigen, cell adhesion molecules and other mol 
ecules with Similar activities. Detectable moieties are pref 
erably labeled nucleotides. A nucleotide may be any natural 
or Synthetic nucleotide or nucleotide analog capable of 
incorporation into an elongation reaction in a polymerase 
chain reaction. Labeled nucleotides include nucleotide triph 
osphates labeled with one or more radioactive atoms Such as 

P, P, H, ''Cand S. Products of DD-PCR reactions are 
compared to detect the metastatic Sequence. Comparisons 
can be performed between expressed Sequences from cells at 
Secondary Sites with cells at any Stage in the method 
including untreated mammalian cells, transfected or treated 
manmmalian cells, implanted cells or cells obtained from 
the primary site in the host animal. DD-PCR products may 
be analyzed by any method which reliably compares the 
products of two polymerase chain reactions. Typical ana 
lytical methods used for this purpose include polyacryla 
mide gel electrophoresis, capillary electrophoresis and high 
pressure liquid chromatography (HPLC). Product produced 
from DD-PCR may be analyzed in double-stranded or 
single-stranded forms. When the products of the DD-PCR 
reaction are labeled the sizes and distribution of the products 
may be monitored and analyzed by following the labels 
using a radiation monitor or by autoradiography. For 
example, DD-PCR performed in the presence of radioactive 
primerS or nucleotide triphosphates, can be analyzed by gel 
electrophoresis, by capillary electrophoresis, or by HPLC. 
Products are easily monitored by the presence of radioac 
tivity. 

Another method for analyzing and isolating metastatic 
Sequences is to Sequence the amplified nucleic acid 
Sequences. Sequencing may be performed using Standard 
methods well known to those of ordinary skill in the art. The 
resulting Sequence may be compared to a Sequence database 
created or well-known, Such as Genbank, for identification 
or for locating homologs. The Sequencing information may 
be used to calculate the physical characteristics of the 
nucleic acids Such as melting temperature and Secondary 
Structure. The primary Sequence and the physical character 
istic may be used to Synthesize optimal nucleic acid probes 
for the detection or Staging of metastasis or conditions that 
are predictive of the presence or absence of the metastatic 
condition. 

Another embodiment of the invention is directed to a 
method for identifying a metastatic Sequence. A mammalian 
cell is pretreated with a metastatic agent to form a population 
of cells predisposed to metastasize. The treated cells are 
introduced into a host mammal at a primary Site. The host 
animal is maintained for a period of time Sufficient to 
develop a metastasis at a Secondary site. Expressed 
Sequences of cells at the primary Site and cells at the 
Secondary Site are treated with a genotoxic agent or Sub 
jected to genotoxic conditions. Expressed Sequences of the 
treated cells are amplified by differential display polymerase 
chain reaction and compared with untreated cells from any 
previous Step to identify the metastasis Sequence. 

The metastatic agent may be a chemical compound, a 
nucleic acid or a protein that alters the metastatic potential 
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of a cell or relates to or is associated with the metastatic 
process. Chemical compounds include retinoids Such as 
4-hydroxyphenyl (4HP). Other agents include the proteins 
TGF-31, Cyclin D1, p21, p34, mutant p53, lysyl oxidase, 
caveolin, actin binding protein, ubiquitin activating enzyme 
E1, nimb or O-actinin 3, or their respective genes. The 
metastatic agent may be a metastatic Stimulant or a meta 
Static Suppressant. Metastatic Stimulants may be used to 
enhance the Sensitivity of the metastasis Sequence detection 
method. Conversely metastatic Suppressants may be used to 
decrease the Sensitivity of the method enabling the Selective 
identification of potent metastatis metaStatic sequences or 
Sequences specific to a particular tissue type or detastatic 
disorder. Treatment may comprise direct contact with the 
metastatic agent or incubation for a period of time. Meta 
Static agents enhance the metastatic potential of the 
implanted cells and increase the Sensitivity and the Speed of 
the overall method. 

The cells at the primary Site and the metastatic cells at the 
Secondary site may be treated with a genotoxic agent in vivo 
or in Vitro. In Vivo treatment may comprise injecting geno 
toxic agents directly into the host mammal or Specifically 
applying the agent with, for example, topical formulations. 
The cells at the primary Site and the Secondary site may also 
be isolated from the host animal and treated with the 
genotoxic agent in culture. Genotoxic agents are chemical 
compounds, nucleic acids or proteins that alter gene expres 
Sion by effecting the nucleic acid genome directly by, for 
example, chemical modification, or indirectly by, for 
example, altering components associated with gene expres 
Sion. Such agents include, for example, benzanthracene 
(BA), dimethylbenzanthracene (DMBA) and 5-azacytidine, 
and may include metastatic agents as well. In addition to or 
in place of genotoxic agents, the cells may be treated to 
hypoxic conditions or radiation to alter gene expression. 
Metastatic Sequences identified in these methods may be 
Specific for particular genotoxic agents or conditions. 

Another embodiment of the invention is directed to the 
use of a host animal with an altered genotypic or phenotypic 
predisposition for metastases. A host animal may be 
Screened for endogenous expression of metastases gene. 
Examples of metastatic Sequences which may be Screened 
for include Sequences isolated by the method of the 
invention, Such as, for example, the Sequences listed in FIG. 
12 and FIG. 13. Particularly useful metastatic sequences 
include TGF-beta. A host animal with reduced levels of a 
metastatic gene product may be used to isolate novel meta 
Static genes. Host animals may be Screened for reduced 
levels of metastatic gene expression. In addition, transgenic 
technology may be use to ablate a metastatic gene in the 
germline of a host animal. 

Another embodiment of the invention is directed to analy 
sis of a cell line before their use as a starting material to 
isolate metastatic genes in a particular pathway. Analysis is 
useful in identifying cells, and consequently Sequences 
Specific to these cells, which are particularly Susceptible or 
resistant to metastatic transformation. For example, a cell 
highly predisposed to metastasis may be especially Sensitive 
for detecting metastatic genes. Conversely, a cell showing 
high resistance to metastasis can be used to isolate especially 
potent metastatic Sequences. One method to analyze Suscep 
tibility to metastasis is to determine the cellular response to 
growth factors or growth inhibitors. Briefly, a control popu 
lation and a test population of cells are exposed to a growth 
factor or a growth inhibitor and the cellular response (e.g. 
proliferation, metabolism) recorded. Cells showing abnor 
mal responses to the growth factor or growth inhibitor may 
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be used as the Starting material for metastatic gene isolation. 
Cellular response include changes in the rate of cellular 
division (e.g. thymidine uptake), changes in the expression 
of RNA or proteins, changes in cellular localization or 
modification patterns of RNA or proteins, and changes in the 
rate of uptake, release or metabolism of nutrients. 

Especially potent or weak metastatic genes may be 
detected by treating and analyzing the metastatic potential of 
different cells and Selecting a Suitable cell type as the Starting 
material. For example, cells may be treated with myc, ras, 
mutant p53 or combinations thereof and analyzed for cyclin 
D1 expression which is shown to correlates correlate with 
metastasis. FIG. 2 shows the in situ analysis of cyclin D1 in 
primary MPR tumors (FIG. 2A) and in metastatic deposits 
from the lung of the same animal (FIG. 2B). The gene 
expression pattern of cyclin D1 in MPR correlates with that 
of human prostate tumors (FIG. 3) analyzed with stains 
Specific for cyclin D1 expression. Normal human tissue 
shows no cyclin D1 expression or staining (FIG. 3A). 
Moderately differentiated prostate cancers with dispersed 
(FIG. 3B) or focal positively staining (FIG. 3C) show 
moderate Staining. Advanced poorly differentiated prostate 
cancer cells show Strong nuclear as well as cytoplasmic 
Staining (FIG. 3D) implying Strong expression of cyclin D1. 
After treatment with myc, ras or mutant p53, cyclin D1 
expression shows correlation with the metastatic potential of 
the cell. Thus, cyclin D1 expressing cells are a Source of 
cells with high metastatic potential. Conversely, cells with 
low cyclin D1 expression are a Source of potentially meta 
statically metastasis resistant cells. 

This method may be adjusted for the isolation of meta 
Static Sequences expressed along a particular developmental 
or differentiation pathway by combining the various treat 
ment and analytical techniques. This approach is Schemati 
cally represented in FIG. 4. For example, a mammalian cell 
may be genetically ablated for TGF-B6, Cyclin D1, mutant 
p53, lysyl oxidase, caveolin, actin binding protein, ubiquitin 
activating enzyme E1, nimb, C. actinin 3, or p34. The 
genetically altered cell is used in an in Vivo mouse prostate 
reconstitution (MPR) model. Metastatic and nonmetastatic 
cells isolated from the MPR may be analyzed directly or 
after induction with an agent Such as the TGF-B gene or its 
product. Analysis involves the use of differential display 
polymerase chain reaction to identify differentially 
expressed bands. Sequences identified may be used for 
Subsequent ablation, transformation or differential analysis. 

Genetic ablation (gene knockout) may be performed after 
a cell is Selected or by Selecting a cell comprising a genotype 
with the proper genetic ablation. Cells already comprising 
gene ablation may be acquired from a cell depository, from 
other laboratories or from a transgenic animal. AS transgenic 
animals comprise genetically ablated genes in every cell, 
any tissue from a transgenic animal may be used as the 
Starting material. 

The effects of oncogenes are at least additive and often 
Synergistic. Thus, dominant oncogenes may be transfected 
together or multiple recessive oncogenes ablated together 
for a stronger effect. Furthermore, both methods may be 
combined and dominant oncogene transfection may be 
accompanied by recessive oncogene ablation. 
The function of the metastatic Sequence may be deter 

mined by the differential expression pattern. For example, a 
dominate dominant metastatic gene will be present in a 
metastatic cell while a recessive metastatic gene is present in 
a non-metastatic cell. Metastatic Sequences may be detected 
as bands which are present in the DD-PCR of metastases 
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isolated in secondary sites and yet absent from DD-PCR 
products of primary cells. These Sequences may be dominant 
metastatic genes whose expression is directly responsible for 
metastases, or they may be metastasis associated genes 
whose expression correlates with metastasis. Either are 
useful for therapy and diagnosis. Conversely, DD-PCR 
bands which are present in primary site tumors, but absent 
in Secondary metastatic Sites, may be dominant metastasis 
Suppression genes. Dominant metastasis Suppression genes 
comprise genes whose expression Suppresses metastasis 
while nonmetastatic genes comprise genes whose expres 
Sion correlates with non-metastatic tissue. Genes which are 
highly correlative with either the metastatic phenotype or the 
non-metastatic phenotype may be isolated. Isolation can be 
performed by cutting the appropriate nucleic acid in the 
containing band of from a polyacrylamide gel or by 
collecting the appropriate fraction in an HPLC or capillary 
electrophoresis. The nucleic acid may be cloned into a 
plasmid vector, and Sequenced, or Synthetically prepared. 

Another embodiment of the invention is directed to a 
method for identifying Sequences in a metastatic pathway 
which are responsive or unresponsive to extracellular Sig 
nals. Such Sequences may be used in therapy and diagnosis 
of metastatic disorders. Implanted cells or cells from a 
primary Site and cells from a Secondary Site are treated with 
extracellular signals. RNA sequences from the treated cells 
are compared with RNA sequences of the untreated cells 
(FIG. 5B). Treated cells and untreated cells may be derived 
from a short term or long term in vitro culture of primary 
tumors and malignant tumors. Alternatively, a part of a 
primary tumor and a part of a malignant tumor may be 
collected before the animal is treated with an extracellular 
cytokine or other factor. Long term cultures, or cell lines of 
primary and malignant cells may also be used as recipients 
of extracellular growth signal treatment. Suitable signals for 
each experiment will depend on the cell type. Generally, 
growth factors, lymphokines, inhibitory factors, migratory 
factors or hormones may be used. Factors previously iso 
lated by commercial or methods of the invention and factors 
asSociated with or causative or Suppressive of metastasis are 
preferred. Thus, transforming growth factor B1 (TFG-B1) 
may be used to treat cells before DD-PCR analysis. Proteins 
encoded by the genes isolated by this method are especially 
useful for the treatment of cells for the isolation of additional 
Sequences. The identification of one Sequence responsive to 
the extracellular signal pathway allows for identification of 
additional genes upstream and downstream from that 
Sequence. 

Another embodiment of the invention is directed to meta 
Static Sequences identified by the methods of the invention. 
Metastatic Sequences are Sequences associated with the 
presence or absence of a metastasis or related to the meta 
Static proceSS can be used in the therapeutic treatment of 
metastasis. Metastatic-related Sequences include dominant 
metastatic Sequences, recessive metastatic Sequences, 
metastasis associated Sequences, dominant oncogenes, 
recessive oncogenes and cell cycle genes. These genes 
encode for example, proteins involved in cell cycle, Signal 
processing, DNA replication, growth regulation, inter and 
intra cellular signaling transcription control and translation 
control. Isolated Sequences are useful in the treatment and 
for the detection of metastatic and other disorders. Disorders 
which may be treated comprise diseases involving proteins 
and Sequences which are isolated by interaction with the 
Sequences and proteins isolated by the method of the inven 
tion. Both malignant or nonmalignant disorders may be 
treated. Non malignant disorders include hyperplasia, dyS 
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plasia and hypertrophy. Examples of nonmalignant disorders 
include benign enlargement of the prostate, nodular 
hyperplasia, and benign prostatic hypertrophy. 

Treatment may involve gene replacement, gene targeting, 
antisense inhibition, gene expression or gene Suppression. 
Gene replacement involves replacing a copy of a defective 
gene with another copy by homologous recombination. 
Gene targeting involves the disruption of a cellular copy of 
a gene by homologous recombination. AntiSense inhibition 
exploits the Specificity of hybridization reactions between 
two complementary nucleic acid chains to SuppreSS gene 
expression. Cloned genes can be engineered to express RNA 
from only one or the other DNA strands. The resultant RNA 
hybridizes to the sense RNA and inhibits gene expression. 
Gene expression and gene Suppression involve the introduc 
tion of genes whose expression actively inhibits neoplastic 
transformation and metastasis. 

Another embodiment of the invention is directed to 
nucleic acids which comprise a Sequence identified by the 
methods of the invention. The nucleic acid may be DNA, 
RNA or PNA and may be used as a diagnostic tool in the 
treatment of neoplastic disorders and malignant tumors. The 
nucleic acids may comprise additional Sequences Such as 
promoters, for expression of a Sense or antisense message, 
recombination Sequences for gene targeting, Selectable 
markers for transfections, or replication origins for passage 
in a prokaryotic or eukaryotic host Such as animal cells, 
bacteria or yeast. 

Another embodiment of the invention is directed to 
nucleic acids which comprise Sequences identified by the 
method of the invention Such as, for example, the caveolin 
gene, ABP280 (actin binding protein 280), the lysyl oxidase 
gene, and the nimb gene (clone 29), and other Sequences 
listed in FIG. 12 and FIG. 13. Nucleic acids comprising a 
Sequence corresponding to these genes may be used in 
treatment or diagnosis and in diagnostic kits for Screening 
biological Samples for the presence or absence of metastasis 
or metastatic potential. Treatment may involve using the 
Sequences in gene therapy, including gene ablation, gene 
expression and antisense Suppression. Diagnosis may 
involve genotypic analysis of Samples to determine the 
existence and expression levels of the expressed Sequences. 

Another embodiment of the invention is directed to the 
use of caveolin gene and protein in the isolation of onco 
genes and in the treatment of neoplastic disorderS Such as, 
for example, prostate cancer. Caveolin is an integral mem 
brane protein and a principal component of caveolae. Caveo 
lae are Small invaginations at or near the plasma membrane 
of most Smooth muscle cells and may function as a com 
ponent of Specific Signal transduction pathways. 
Surprisingly, caveolin expression increases in metastatic 
human prostate cells as compared to human primary prostate 
tumorS. 

AS caveolin expression correlates with metastasis, appli 
cation of biological technologies designed to block the 
activity of caveolin or the function of caveolae may have 
therapeutic benefits for the treatment of neoplastic disorders 
Such as human prostate tumors. Specific treatment 
approaches using caveolin may include the delivery of 
antisense or dominant negative caveolin Sequences using 
expression or viral vectors, as well as the use of Specific 
anti-caveolin antibodies. Additional approaches could also 
target the cavoeolae, but are not Specifically based on 
caveolin function. Additional protein and non-protein com 
ponents of caveolae could also be targeted for abrogation or 
the local or Systemic administration of nutritional or bio 
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logical agent may also be used. For example, caveolae are 
extremely rich in cholesterol and disruption or depletion of 
this molecule may alter the function of caveolae. 

Another embodiment of the invention is directed to meth 
ods for treating a neoplastic disorder comprising adminis 
tering a pharmaceutically effective amount of composition 
containing a nucleic acid having a sequence identified 
according to the methods of this invention, its expression 
product or fragments of either. The nucleic acid may be in 
the form of a Sense or antisense Single-Stranded or double 
Stranded nucleic acid. The composition may be combined 
with a pharmaceutically acceptable carrier Such as water, 
alcohols, Salts, oils, fatty acids, Saccharides, polysaccharides 
administered by injection, pulmonary absorption, topical 
application or delayed release. More than one carrier may be 
used together to create a pharmaceutical with desirable 
properties. 

Another embodiment of the invention is directed to a kit 
or diagnostic acid aid for Screening biological samples for 
detection of metastasis or neoplasia or kits. Kits com 
prise Sequences isolated according to the methods of the 
invention and reagents and materials useful in Such kits, 
Such as, for example, buffers, Salts, preservatives, and 
carriers, all of which are well known to those of ordinary 
skill in the art. Kits are useful for the analysis of tissues to 
Screen those for the determination of normal, nonmalignant 
neoplastic or malignant cells. Kits may comprise additional 
reagents useful for the extraction of nucleic acids from a 
tissue Sample. Reagents for analyzing the nucleic acid 
extracted from a tissue Sample Such as polymerase chain 
reaction reagents and Southern blots reagents may also be 
included. 

The following experiments are offered to illustrate 
embodiments of the invention and should not be viewed as 
limiting the Scope of the invention. 

EXAMPLES 

Example 1 
Production of Mouse Prostate Reconstitution Tumors and 
Metastasis. 
Mouse Urogenital Sinus (UGS) tissue was isolated from 

17 day old mice embryos. Each isolated UGS was digested 
with 1% trypsin for three hours at 4 C. The trypsin was 
inactivated by the addition of fetal calf serum. UGS cells 
were digested with 0.125% collagenase for 1.5 hours, 
counted and mixed at the appropriate cell ratioS prior to 
infection with retrovirus in the presence of polybrene. Ret 
roviruses used include Zipras/myc-9. Control experiments 
were performed using BAGA virus. After a two-hour 
infection, the infected cells were centrifuged and individual 
reconstitutions containing 1.5-10 cells produced by resus 
pending the cells in rat tail collagen at a density of 6.0-107 
cells per ml. Aliquots of the infected UGS cells were placed 
in (DME) with 10% fetal calf serum overnight at 37° C., 5% 
CO. 
The next morning each cell/collagen reconstitution was 

implanted under the renal capsule of an adult male +/-- 
animal. Reconstitutions were harvested from the mice five 
weeks later when they showed signs of obvious distreSS 
from the tumor burden. Metastasized tumors were isolated 
from the same mice at Sites outside the renal capsule. 
Isolated tumors and metastasises were either Stored in liquid 
nitrogen or in preservatives such as 10% buffered formalin. 

Cell lines were derived from fresh tumors by mincing a 
Small portion of the primary and metastatic tumor and 
placing each in explant culture in Dulbecco's Modified 
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Eagle Medium (DMEM) supplemented with 10% fetal calf 
Serum. Cells which grow from each explant were propagated 
in DMEM and 10% fetal calf serum. 

For histological analysis, a portion of a fresh tumor was 
fixed in 10% buffered formalin and embedded in paraffin for 
Sectioning and staining with hematoxylin and eosin (H&E) 
or immunohistochemical Staining. Immunohistochemical 
localization of cytokeratins was detected using polyclonal 
cytokeratin antiserum A575 (Dake Co.; Carpinteria, Calif.) 
and Vectastain ABC kit (Vector Laboratories; Burlingame, 
CA). 

Example 2 
Isolation of C-DNA for DD-PCR. 

Total cellular RNA was isolated by ultracentrifugation 
through cesium chloride. Briefly, up to one gram of cells 
from culture, tumors or organs was placed into 4 ml of 
ice-cold GIT buffer (4M guanidine isothiocyanate, 0.025M 
Sodium acetate, 0.1M M f-mercaptoethanol) and homog 
enized in a tissue homogenizer (Polytron or equivalent). The 
homogenate was carefully layered over 4 ml of 5.7M CsCl, 
0.024M sodium acetate (1.8 g. CsC1 per ml) in a centrifuge 
tube. The layers were centrifuged at 35,000 RPM for 18 
hours in a SW50.1 rotor. DNA was collected from the 
interface between the cushion and the Supernatant, diluted 
two folds with water, added to 2.5 volumes of ethanol and 
Spooled out on a glass rod. RNA that formed a pellet on the 
bottom of the CsCl layer was resuspended, and once 
extracted with an equal volume of phenol: chloroform (1:1), 
twice with chloroform and precipitated with ethanol and 
resuspended in diethylpyrocarbonate treated water. The con 
centration of DNA and RNA were be determined by absorp 
tion at 260 nanometers. 

Example 3 
Differential Display Polymerase Chain Reaction. 
mRNA isolated from primary tumors or metastasis was 

reverse transcribed with one of the primerS and Subjected to 
DD-PCR using the same primer as both the forward and 
reverse primer. A set of 24 primers comprising Short oligo 
nucleotides were used for both the reverse transcription of 
mRNA into c-DNA and for differential display polymerase 
chain reaction. The Sequence of the primers used are shown 
in Table 1. 

TABLE 1. 

Primer No. Sequence Sequence number 

1. 5'-TGACAATCG-3' (SEQ. ID. NO. 1) 
2 5'-ACTAAGGTC-3' (SEQ. ID. NO. 2) 
3 5'-TCTGCGATCC-3' (SEQ. ID. NO. 3) 
4 5'-ATACCGTTGC-3' (SEQ. ID. NO. 4) 
5 5'-TACGAAGGTC-3' (SEQ. ID, NO. 5) 
6 5'-TGGATTGGTC-3' (SEQ. ID. NO. 6) 
7 5'-CTTTCTACCC-3' (SEQ. ID, NO. 7) 
8 5'-GGAACCAATC-3' (SEQ. ID. NO. 8) 
9 5'-TGGTAAAGGG-3' (SEQ. ID, NO.9) 
1O 5'-TCGGTCATAG-3' (SEQ. ID. NO. 10) 
11 5'-CTGCTTGATG-3' (SEQ. ID. NO. 11) 
12 5'-GATCAAGTCC-3' (SEQ. ID. NO. 12) 
13 5'-GATCCAGTAC-3' (SEQ. ID. NO. 13) 
14 5'-GATCACGTAC-3' (SEQ. ID. NO. 14) 
15 5'-GATCTGACAC-3' (SEQ. ID, NO. 15) 
16 5'-TTAGCACCTC-3' (SEQ. ID. NO. 16) 
17 5'-ACCTGCATGC-3' (SEQ. ID, NO. 17) 
18 5'-GCTATACTGC-3' (SEQ. ID. NO. 18) 
19 5'-AGTTGCCAGG-3 (SEQ. ID, NO.19) 
2O 5'-AAGCCGTGTC-3' (SEQ. ID. NO. 20) 
21 5'-TCA ACGCTCA-3' (SEQ. ID. NO. 21) 
22 5'-TGTTCGAATC-3' (SEQ. ID. NO. 22) 
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TABLE 1-continued 

Primer No. Sequence Sequence number 

23 5'-CGAGTCAGAC-3' (SEQ. ID, NO. 23) 
24 5'-TATGAGTCCG-3' (SEQ. ID. NO. 24) 

PCR was performed using standard conditions with 40 
cycles of denaturation at 94 C. for 40 seconds, annealing at 
40° C. for 2 minutes, and elongation at 72 C. for 35 
seconds. After PCR, the products were analyzed with non 
denaturing polyacrylamide gel electrophoresis (PAGE) at 12 
watts for 15 hours. Bands which differed between test and 
control Samples were eluted from the gel, Subjected to 
reamplification by PCR and cloned. Polyacrylamide gel 
electrophoresis of DD-PCRs, and the accompanying RNA 
blot analysis showing the isolation of Sequences with Sub 
stantial similarity to nmb and TGF-B is shown in FIG. 6 and 
FIG. 7 respectively. Additional sequences isolated by this 
method show Substantial Similarity to lysyl oxidase, actin 
binding protein, ubiquitin activating enzyme E1, C-actinin, 
and P34 ribosomal binding protein sequence (FIG. 8). 
Differential expression of caveolin was demonstrated by 
DD-PCR followed by PAGE (FIG. 9). 

Example 4 
p53 Allelotype Determination. 
The p53 allelotype of a cell sample was determined by 

PCR. Briefly, nucleic acid is extracted from a tissue sample 
or a cell culture Sample. An aliquot of nucleic acids in placed 
in 45 ul aliquot of a master mix which contained a final 
concentration of 0.2 mM of each dATP, dTTP, dGTP, dCTP, 
1.5 mM MgCl, 0.5 unit Taq polymerase, 0.05 uM of each 
of two primers set specific for the normal wildtype allele of 
p53 (5'-GTGTTTCATTAGTTCCCCACCTTGAC-3', SEQ. 
ID NO. 25; 5'-AGAGCAAGAATAAGTCAGAAGCCG-3', 
SEQ. ID NO. 26). A control set of primers specific for the 
fibroblast growth factor-7 gene was used to monitor the 
polymerase chain reaction experiment (5'- 
ACAGACCGTGCTTCCACCTCGTC-3', SEO. ID NO. 27; 
5'-CCTCATCTCCTGGGTCCCTTTCA-3', SEO. ID 
NO.28). One ul of the reaction from the first round of PCR 
was used as the starting material for a second round of PCR 
using a Second set of wildtype p53 specific primer (5'- 
GTCCGCGCCATGGCCATATA-3', SEO. ID NO. 29; 
5'-ATGGGAGGCTGCCAGTCCTAACCC-3', SEO. ID 
NO. 30). This second round of PCR was also monitored 
using a control Set of primerS Specific for the fibroblast 
growth factor-7 (5'-ACAGACCGTGCTTCCACCTCGTC 
3', SEO. ID NO 27; 5'- CCT CATCTCCT 
GGGTCCCTTTCA-3', SEQ. ID NO 28). 

After PCR the products were analyzed with non 
denaturing polyacrylamide gel electrophoresis (PAGE) at 12 
watts for 15 hours. Bands which differed between test and 
control were eluted from the gel, Subjected to reamplifica 
tion by PCR and cloned. 

Example 5 
Induction of cell lines with TGFB6 Influence Cellular Gene 
Expression. 

1481-PA cells were grown overnight in DME Supple 
mented with 10% fetal calf serum overnight at 37 C., and 
5% CO. Induction was performed by treatment with TGF 
B1 at a concentration of 2 nanograms per ml. The treated 
cells were returned to the incubator and cultured for 12 
hours. After induction, cells were washed in phosphate 
buffered Saline and harvested and concentrated by centrifu 
gation. 
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RNA was extracted from treated and untreated cells and 
subjected to DD-PCR. Differentially expressed bands 
detected by DD-PCR were cloned and differential expres 
sions were confirmed using RNA blots (FIG. 10). Subse 
quent cloning and Sequencing identified the bands as 
ABP280 or filamin. 

One gene isolated showed differential expression in cells 
induced by TGF-R (FIG. 11, clone 29), while a control probe 
on the Same cell line showed no difference in expression 
levels (FIG. 11, GAPDH). 

Example 6 
Metastatic Sequences Isolated. 

Using the methods of Examples 1, 2, 3, 4, and 5, a 
plurality of metastatic Sequences were isolated and 
Sequenced. The expression of the metastatic Sequences in 
primary cells and in metastatic cells were determined using 
RNA blots. The nucleic acid sequences of other isolated 
Sequences are listed in FIG. 12. Sequence analysis and 
expression analysis was performed on the isolated cloned 
and the results of these studies are Summarized in FIG. 13. 

Example 7 
Caveolin Immunoassay in Human Prostate Cancers. 

Primary site human prostate tumors and metastases were 
isolated and analyzed for caveolin expression by immunoas 
say. The results of the assay is shown in Table 3. Metastases 
shows higher levels of caveolin proteins in metastases than 

SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(iii) NUMBER OF SEQUENCES: 175 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 base pairs 
(B) TYPE : nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

FRAGMENT TYPE &Unknowns (v) 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

TGACAATCG 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE : nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

1O 

15 

25 

20 
in primary tumors. Immunohistology of tissue Sections 
reveals both elevated levels and distinct distribution of 
caveolin protein in metastatic human proState when com 
pared to a primary human prostate tumor (FIG. 14). 

TABLE 3 

Patients Primary-site Metastases in lymph node 

1. -- ---- 
2 ---- ------ 

3 ---- ------ 
4 ---- ---- 
5 -- -- 
6 ---- ---- 

7 ---- ------ 
8 -- -- 
9 
1O -- -- 

11 -- -- 
12 ---- ---- 
13 -- -- 

14 ---- ------ 

Other embodiments and uses of the invention will be 
apparent to those skilled in the art from consideration of the 
Specification and practice of the invention disclosed herein. 
The Specification and examples should be considered exem 
plary only with the true Scope and Spirit of the invention 
indicated by the following claims. 
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(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

AGCTAAGGTC 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

TCTGCGATCC 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

ATACCGTTGC 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

TACGAAGGTG 

2: 

3. 

4 : 

5 
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(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

TGGATTGGTC 

(2) INFORMATION FOR SEQ ID NO: 7 : 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

CTTTCTACCC 

(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

GGAACCAATC 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

6 : 

7 

8 
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(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

TGGTAAAGGG 

(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

TCGGTCATAG 

(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

CTGCTTGATG 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

US RE38,490 E 
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GATCAAGTCC 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

GATCCAGTAC 

(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

GATCACGTAC 

(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

GATCTGACAC 

(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

TTAGCACCTC 

(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

ACCTGCATGC 

(2) INFORMATION FOR SEQ ID NO: 18 : 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

GCTATACTGC 

(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 
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(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

AGTTGCCAGG 

(2) INFORMATION FOR SEQ ID NO: 2O: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

AAGCCGTGTC 

(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

TCAACGCTCA 

(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

TGTTCGAATC 

(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

CGAGTCAGAC 

(2) INFORMATION FOR SEQ ID NO: 24 : 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

TATGAGTCCG 

(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 26 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

GTGTTTCATT AGTTCCCCAC CTTGAC 

(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 24 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 
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(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

AGAGCAAGAA. TAAGTCAGAA GCCG 

(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 23 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

ACAGACCGTG. CTTCCACCTC GTC 

(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 23 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

CCTCATCTCC TGGGTCCCTT. TCA 

(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

GTCCGCGCCA TGGCCATATA 
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-continued 

(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 24 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 30: 

ATGGGAGGCT, GCCAGTCCTA ACCC 

(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 234 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 31: 

AATTTTTTTT TTCGACGGCC CAACGGAATT TTTTTTTTCG ACGGCCCAAC GGAATTTTTT 

TTTTCGACGG CCCAACGGGA ATTCGGCTTA GCTAAGGTCA, CCCAGACTTC ATGGACTTGT 

CTATTTTCTT GCCCAAAGGG ATAGTTCCTC. AGGTATTTGG GGACAGCATT CACCTCTTGC 

AGGAGCTATG CCTGTGTGTT TGTGCTAAGT TGATACTTTC TGCGATGATC. TCAC 

(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 266 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 32: 

TACCATCGGA GAAAGAAGAC CAAGCAAGGC. TCAGGCAGCC ACCGCCTGCT TCGCACTGAG 

CCTCCTGACT CAGACTCAGA GTCCAGCACA GACGAAGAGG AATTTGGAGA ATTGGAAATC 

GCTCTCGTTT TGTCAAGGGA GACTATCCCG ATGCTGCAAG ATCTGCTGTC CCTCTGGCCT 

TTGTCATCCT. CGCGCCTGCG TTGTGGCCTC TGTGGGCTTG. GTGTGGAGCA AATGGCTCTC 

24 
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-continued 

AAGGAGGACT GAGTCTCAAG GAAATT 

(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 300 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 33: 

AGCTAAGGTC AGGAGGTGTC TGAAGAATTG GCTGATGCAT GGCAGGGATG TTGTTGACCT 

GCTTTTAGAA CAATACTTCC ATTTAATTAT AGCATATCTT ATGTGTGTAT TAAAGCAGAG 

CCGATCTGGT GGGGCTCATT AAGTAAATGT ACTTACTGCA AAAGGTTCAA CTGGTGACCC 

CAGTTTTCCC. CAGAAGCAAT ATGATAGGAC AGAGGCGACT CCTGCAAGTT GTCTCAGACT 

TCACACATAC ATTGTGACAT. TCTCTGAGCA TGTGCACTGT ACATGATATG ACACTATCAA 

(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 312 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 34: 

AGCTAAGGTC CACTACCTTG. TGAAGATGTA TAAACACCTG AAATGTAGAA. GCGATCCGTA 

TGTCAAGATC GAGGGGAAGG ACGCTGACGA CTGGCTGTGT, GTGGACTTTG GGAGTATGGT 

GATCCATTTG ATGCTTCCAG AAACCAGAGA AACCTATGAA TTAGAGAAAC TATGGACTCT 

ACGTTCTTTT GATGACCTTA GCTAAGCCGA ATCAGCACAC TGGCGGCGTT ACTAGTGGAT 

CGAGCTCGTA CAGCTGATGC ATAGCTTGAG TATCTATAGG TTACTAATAG CTGGCTATCA 

TGTCAAGCGT TC 

(2) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 281 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 
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(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 35: 

AGCTAAGGTC 

TTGTATGGAT 

ATTTCTCCAT 

GGTAGTCCAG 

TTATTGAATT 

AAAATAAAAG CTCAAGATGA CATCAGTCCC ATTTGTCCTA AGTCCTGGTG 

GGTAAGCAGC AGCCAATTAT GGTGACAGGT, GATAGATCCA ATTTGTTAAC 

CTCTAAGCCA TCCTTAAAGA AAATCATGAA TGGAGTCACA. CCATCTTCAC 

GAGAGCAACC ATACCATCTG GATTCATGTT TCACCAATAAAAACTGGTAG 

AGCAAGGATG TGCTACTCTC TGCAGCTCAG C. 

(2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 240 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

AGCTAAGGTC 

AAAGCCTCCC 

CTCCAGTGAC 

ACAACAACCA. 

TCATGCAATG GAACTTAATT. CTTAGAACTG TAAGAATTAC ATCAAACATA 

TATTAATGTA GTCCACAAAA CTGGCAGGTA TATATGCCTT. CTGAATTTGT 

TTTGGTAAAT CTAACTAAAT TTTTAAAAAT TCTTAATGAA TTTATCGTCA 

CCTCTTGGAA AATTAACCCT TGCAGTGTCT, GTGTTAGACT CAGAAGTCAA 

(2) INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 203 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 37: 

GAATTCGGCT 

ATGACACATC 

TATTAGGTGT 

AAAATAGAGA 

TAGCTAAGGT CAGCGTGAAG TTTAAGCAGA CATGAGTCTG AAACAGTCTC 

TGATAGGATT TTTTAAGACT, GCCTGGCTTA GTCTTACTGC TGTTAGTGTA 

TGTACACATT ATAAAGAAAA TTATGTCTCA TTATCTTGTT TAAGTCAAGG 

ACTTTGGTCA AAT 

(2) INFORMATION FOR SEQ ID NO: 38: 
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(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 194 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 38: 

GAATTCGGCT TAGCTAAGGT CAGCGTGAAG TTTAAGCAGA CATGAGTCTG AAACAGTCTC 60 

ATGACACATC. TGATAGGATT TTTTAAGACT GCCTGGCTTA GTCTTACTGC TGTTAGTGTA 120 

TATTAGGTGT TGTACACATT ATAAAGAAAA TTATGTCTCA TTATCTTGTT TAAGTCAAGG 18O 

AAAATAGAGA ACTT 194 

(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 230 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 39: 

GAATTCGGCT TAGCTAAGGT CAAAATACAC GGATTGCAAT CACTTTTCTA AACAAAAGAA 60 

ACAAAGTAAC TGCTGAGGTT AGCAAAGATG AGTTCTCGTC ATACTGCCTT GTACTGTTTT 120 

GTGAACTGTG TTATTAAAAA. TCTGAGCTTA ACAAAATCTT TACAAGTCAC CTCATGAAAA 18O 

CAGCATTTGG CCAATAAGAG. TTTAATTCCA CACCAGTGAG ACCTTAGCCT 230 

(2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 242 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

GAATTCGGCT, TTCTGCGATC CACTCTTTGA AGCTATTGGC AAGATATTCA GCAACATCCG 60 
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CATCAGCACG CAGAAAGAGA TATGAGGGAC ATTTCAAGGA TGAAAGGTTT TTTTCCCCCC 

TTACTATTTC CTTGGTGCCA ATTCCAAGTT GCTCTCGCAG CAGCAAATTT ATGAATGGTT 

TGTCTTGATC AAGAACAAAG AATTCATTCC CACCATTCTC ATATATACTA CTTTCTCTTC 

TT 

(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 240 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 41: 

GAATTCGGCT, TTCTGCGATC CACTCTTTGA AGCTATTGGC AAGATATTCA GCAACATCCG 

CATCAGCACG CAGAAAGAGA TATGAGGGAC ATTTCAAGGA TGAAAGGTTT TTTTCCCCCC 

TTACTATTTC CTTGGTGCCA ATTCCAAGTT GCTCTCGCAG CAGCAAATTT ATGAATGGTT 

TGTCTTGATC AAGAACAAAG AATTCATTCC ACCATTCTCA. TATATCTACG TCTCTTCTAG 

(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 154 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

GAATTCGGCT, TTCTGCGATC CTAGAGCAGG TAAGTGAAGA AGGCCAGTAA GTTTTAAGGA 

TGGCCTTGTT GCCTTCTATC AAGTTCTCTG GGACTTTGTA ATTTTGATTA CTACTATTGA 

TACATGGTTA TGGTCAGAAG GCCTCTTCTC CCTT 

(2) INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 270 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 
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(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 43: 

AGCTAAGGTC CGGACTCTAT GGCATGACCC CAAAAACATT GGCTGGAAAG ATTACACTGC 

CTACAGGTGG CACCTGATTC. ACAGGCCTAA. GACAGGCTAC ATGAGAGTCT TAGTGCATGA 

AGGAAAGCAA GTCATGGCTG ACTCAGGACC AATTTATGAC CAAACCTACG CTGGTGGACG 

GCTGGGCTGT TTGTCTTCTC CAAGAGATGG TCTATTCTCG GACCTCAAGT ATGAGTGCAG 

AGATGCTAGA GAGCAGGCTC AGTCTCAGCA 

(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 285 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 44: 

TGACCATCGA GTGCATCAGC CTCATCGGGC TGGCCGTCGG GAAGGAGAAA TTCATGCAGG 

ATGCTTCAGA TGTGATGCAG CTATTGTTGA, AGACACAGAC AGACTTCAAT GATATGGAAG 

ATGACGACCC CCAGATTTCT TACATGATCT CAGCATGGGC CAGGATGTGC AAAATCTTGG 

GAAAGAATTC CAGCAGTACC TTCCCGTGGT TATGGGGCCG CTGATGAAGA CTGCTTCAAT 

TAAGTCCTGA. GTGCCTCTAG ACACCAGGAC ATGAGATATG AGGTA 

(2) INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 260 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 45: 

TGACCATCGT GTAGTTGGTG TGCTTGTTGT CGAAGATGAG GGCCTCCTGG ATGAGCTGGT 

GCTGCTGCTC CAGCAGGTCC AGGCTGGGCT TGTAGTCCAC GATGCTGCGC TCGTACTGCT 

TCAGGTGGCT CAGCTGGTCT TCCAGAGTCC CGTTCATCTC AATGGAGATG CGCCCGATCT 

CCTCCATCTT AGTCTGGATC CACGGCCCCA CCATATTGGC TTGGCTGGCG AACTGTCGGC 

GAAGGCTGCA TTGGATTGCT 

60 

120 

18O 

240 

27 O 

60 

120 

18O 

240 

285 

60 

120 

18O 

240 

260 

48 



49 

(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 283 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

US RE38,490 E 

-continued 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 46: 

TGACCATCGA ACACCCCAAC ACTCTCCACT ACCTGCCATT 

CACCCCGTTT CTCCTGAAGA CTGATTTGCT TAGCAACTGC 

ACATGATTAT TGGTTGGGCT CCATTAAACA ACAAGCCTAG 

GAGGGGAAGA. GACGTGAGAA GCATGTTGGC GTAGACCTTG 

CCGGCCTGAC CTGGTACAGG TGGCATCTGC ACTGCAGCAA 

(2) INFORMATION FOR SEQ ID NO: 47: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 277 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

TCTTCCAGCC TTATCCACAC 

ACTGAGCCAA CCCTGAAGAC 

TGCTTGGGAA. GGGGGGTGGG 

AGGCATGGAT GAAGCATCTG 

GGC 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 47: 

TGACCATCGA, AGTGCAAAGG AAATGACTTG ATTTCATGAA 

TTGTTTTCTG CATCCTGAAC TTTATTCCCA GTGAAGAGCT 

AATGGAAGCA CTTTGGAGAG. AGCCCTTAAC TCTATCAGGT 

AGCCTTCGTG. GGCCTTCTCC TTCAGTCAGA ATCCATCAAA 

TTGTGACCCA TTCTTTCAGC CAGTATCTGT AAGATAC 

(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 215 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

GTATCTCCAG AAGTAACGCT 

GAAAATCTGG ACGCTCAAAA 

ACAGGAAGTA CAAGTTCCTC. 

GGTGCTGGAA CTCTGTGACA 

60 

120 

18O 

240 

283 

60 

120 

18O 

240 

277 

SO 



US RE38,490 E 
S1 

-continued 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 48: 

GGGAACGAAT GATCTGGAAC TGTGGCTTGT AGACAACCCA. AATATCTTAG GTAGGTAAGA 60 

AATTCCAGCA TCACACTATA TAGGAAATAC TGTGCGAAAC TGACAGTTAA CTGTGCACAA 120 

AGTTCAATGG CTTCAAAATA ATGTATAAAG GATAAGAAGA. AACCAGTTTA. CCATTTTGGT 18O 

ATTATTTTGG TTGCTTTGTA TAACTTCAAT AATTT 215 

(2) INFORMATION FOR SEQ ID NO: 49: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 215 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 49: 

GGGAACGAAT GATCTGGAAC TGTGGCTTGT AGACAACCCA. AATATCTTAG GTAGGTAAGA 60 

AATTCCAGCA TCACACTATA TAGGAAATAC TGTGCGAAAC TGACAGTTAA CTGTGCACAA 120 

AGTTCAATGG CTTCAAAATA ATGTATAAAG GATAAGAAGA. AACCAGTTTA. CCATTTTGGT 18O 

ATTATTTTGG TTGCTTTGTA TAACTTCAAT AATTT 215 

(2) INFORMATION FOR SEQ ID NO: 50: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 10 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 50: 

GACGTAAGCC 10 

(2) INFORMATION FOR SEQ ID NO: 51: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 189 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 
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(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 51: 

CCACAAAGCA AGCTTCTGTC TGGAGTACAG CTCCTGTGAC TATGGGTACC ACAGGGCCTT 

TGCGTGCACT, GCACACACAC AGGGATTGAG TCCTGGATGT TATGACACCT ATGCGGCAGA 

CATAGACTGC CAGTGGATTG ATATTACAGA TGTACAACCT GGAAACTACA. TTCTAAAGGT 

CAGTGTAAA 

(2) INFORMATION FOR SEQ ID NO: 52: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 227 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 52: 

CTATCAATGA AGGGGGAGAT CACTGGGTAA GTTCGAATGC CCTCAGGCAA. GGTGGCCCAG 

CCTTCCATTA. CTGAATTCAA AGATGGCACT GTTACTGTAC GTTACT CACC CAGTGAAGCT 

GGCCTGCATG AAATGGACAT TCGCTATGAC AATATGCATA TCCCAGGAAG CCCTCTGCAG 

TTCTATGTTG ATTATGTCAA CTGTGGCCAC ATCACTGCTT ATGGTCC 

(2) INFORMATION FOR SEQ ID NO: 53: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 373 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 53: 

TTAGCACCTC. GACCACGAAA TGAGGAAGAT GCA ACAGACG TGGTGGGCCT GGCTCAGGCT 

GTAAACGCTC GGTCCCCACC TTCAGTAAAA CAGAACAGCT TOGGATGAAGA CCTTATTCGG 

AAGCTAGCTT ATGTTGCTGC TGGGGACCTG GCACCCATAA ATGCTTTCAT TGGGGGCCTT 

GCTGCCCAGG AAGTCATGAA. GGCCTGCTCT GGAAAGTTTA TGCCCATCAT, GCAGTGGTTG 

TACTTTGATG CTCTTGAATG TCTCCCAGAA CGGACAAAGA. GGCTCTGACA GAGGAGAGTG 

CCTCCCACGT CAGAACCGTT ACGATGGGCA. GGTAGCTGTA TTGGTCAGAC TTCAGGAGAA 

GCTGAGAAGC AAA 

(2) INFORMATION FOR SEQ ID NO: 54: 
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(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 257 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

ill-l iii). HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

US RE38,490 E 
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(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 54: 

TTAGCACCTC CAATGGCTGG GTACCAGCCA GCCGCAATGT CCGCTCCACA AATTTGGAGT 

CTGTGAGGTA CTGATTAACA TTTTCTGCTG GCTGCTTGAA AAGGCCTTCA AATTCATCCC 

GGGCCCACTG AAGAGTGTGT TCGATGGCAT TGGGAAAGTT TTTCAGGGTA CAAATGGGGA 

TGGATTTCTC TGGTGGATCC TGGCTAGACG TGATGGATTC TGTCAGGAAG GGGATTACCA 

CCTGCACGTT GCCCTTT 

(2) INFORMATION FOR SEQ ID NO: 55: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 298 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 55: 

TTAGCACCTC. ACACTCACAT GCCCTTCTAC ATAGAGACTG 

TTGTCCCGAC TTGACTTCCA GGCCCCTCTG CTTTCCTCTC 

GGAGTCCAGT, GCCTGCAGTG ACCCAACATA GACTGCACTT 

CCTGCAGCCC AGACGGCTGC TCTTCTTTCT CATGGAGTTT 

TATCTGGTCT, GCCCCTGTGT AGCTCCCATG GGATCCCTTA 

(2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 337 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

GTTAAACAGC 

ACAACCACAC 

TCACCTACCT 

CTCTCCTGCC 

AAATCGATCC 

CCTCCCTCCC 

CAGGTCTGAT 

ACTGGATGGT 

TGAGATATGC 

TTTTTTAA 
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(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 56: 

TTAGCACCTC. GTGAGGAGAC TGTTGTCCAC. AGGCCAGCTA 

TGGGTTTTGG TTTTGTTTCC CTTGAAGGGT CGCTGTTAGA 

TCTTGATCTG TTTGTTGGTC TTGTTTTCAG TACTTTTTGC 

GGGAATTTGT ATGCCTGTAA TCTTGTTCTT GAGGTCAGAA 

TTGTTGTAAA GGTTAAACTG TGAATCCATA TAGCAAATGC 

CCACATTTCC TGCCTCAGCC TAAAGCACTG GTCATTT 

(2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 333 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

GTGGTACCCT ACTGAGAAGT 

GGATGGAAGT AACTTCTAAT 

CAGTTGTATA CACTTGGAGA 

ATTCAAAACA TTGGGAGCTT 

AGATCCTTTT ACAGTGTAAA 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 57: 

ACCTGCATGC CTAAAGGAGT AGGCTTAGGG GTGGGGAGAG 

GTTATACAAA GCTGTGTAAG GCAAGGTTCC TTTCTACTAA 

TTATACTTTT GTATGTCATA AACCCTTTCT TTCATTCCTC 

GGAGGGCAGT, GTGTTACTGG GATTAGAGGA CTAGCAATAC 

GAAGGTGACG TAATACGTTT CTTTAAAGAT TCAGTCAGTC 

AATGTCTGGC TGTTTGGTCC AGTGTACACT GTT 

(2) INFORMATION FOR SEQ ID NO: 58: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 296 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

AGAAGGCATA GGCTTTTCTA 

ATGGTCAGCT GTCACTACAT 

CCTGGGTAAC CAGGACAATC 

TGGGTAACCC GCCTAAGCTG 

AAGCAGTTTA, GCAATATCAA 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 58: 

GCTATCTGCG AAACTACAGA AAGGAAGACA GCTTGGCCCA 

CACTAGGTAG TTGTTGTTGG TTGACTTGGA GGTAGCTGGG 

AGATTCAATG TGAACCGCAG AGTTACTCAT GACCAAGAGT 

GTTTAATACT TGTTTGATAT, TTTTTCACCT TTTGAGCCCT 

CAGTTTAGTA GCAACAGTAC AGTTGCCATT TAAATTGGTT 

GCGCGGTGAA GTTCAGAATT 

TAATCAACAG CTTTCACTTT 

CTGGCAAACT CATTAATGCT 

TTTCCCAAAG AATTCAATAT 

TAGTTGCAGT ATAGCA 
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(2) INFORMATION FOR SEQ ID NO: 59: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 296 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

US RE38,490 E 
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(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 59: 

GCTATCTGCG AAACTACAGA AAGGAAGACA GCTTGGCCCA 

CACTAGGTAG TTGTTGTTGG TTGACTTGGA GGTAGCTGGG 

AGATTCAATG TGAACCGCAG AGTTACTCAT GACCAAGAGT 

GTTTAATACT TGTTTGATAT, TTTTTCACCT TTTGAGCCCT 

CAGTTTAGTA GCAACAGTAC AGTTGCCATT TAAATTGGTT 

(2) INFORMATION FOR SEQ ID NO: 60: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 273 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

GCGCGGTGAA GTTCAGAATT 

TAATCAACAG CTTTCACTTT 

CTGGCAAACT CATTAATGCT 

TTTCCCAAAG AATTCAATAT 

TAGTTGCAGT ATAGCA 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 60: 

GCTATACTGC AACTAAACCA ATTTAAATGG CAACTGTACT 

GAATTCTTTG GGAAAAGGGC. TCAAAAGGTG AAAAAATATC 

TAATGAGTTT GCCAGACTCT TGGTCATGAG TAACTCTGCG 

GAAAGCTGTT GATTACCCAG CTACCTCCAA GTCAACCAAC 

TGAACTTCAC CGCGCTGGGC CAAGCTGTCT TCC 

(2) INFORMATION FOR SEQ ID NO: 61: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 322 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

GTTGCTACTA AACTGATATT 

AAACAAGTAT TAAACAGCAT 

GTTCACATTG AATCTAAAGT 

AACAACTACC TAGTGAATTC 
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(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 61: 

GCTATACTGC 

GATTTCCATT 

AAGGCCTCCT 

CTCATGATCA 

ATGGTTGCTT 

GATGTCTGGA 

CCACCACATT GCCACACTCG GAATGACATT, TCTATATTTT CACCTCCCCA 

TCTTCATCGT AACTTCCAAT GTGCTCAAAA. TATTTTTTAG ATATAGAAAA 

GCAAAGGTGG GGGTCTTAAT TGGGTAGGTT TCATCTTTCC TTCTTTGCTT 

GGAAGTGACT CCCAGCCAAA. GGAAAGGCTC CAGTCAAAAT TTCCACGGTT 

CCGTACGGAG AAGGCTTGTT GAATTCAAAT GTGTTTAGAT CTATGGATGC 

CTCACCACGG CA 

(2) INFORMATION FOR SEQ ID NO: 62: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 262 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 62: 

GCTATACTGC 

GAAAAGCTGG 

AGGAAAGGCC 

ACGTTCTTAG 

ATAGCTGAGA 

TGAAGGAGAT CATTTTGGTG GATGATGCTA GTGTAGACGA CTACCTGCAT 

AGGAATACAT. AAAACAGTTT TCTATTGTGA. AAATAGTCAG GCAGCAAGAA 

TGATCACCGC GCGGTTGCTA. GGGGCAGCTG TAGCAACTGC CGAGACGCTC 

ATGCTCACTG TGAGTGCTTC TATGGCTGGC TGGAACCTCT, GCTGGCCAGG 

ACTACACTGC CG 

(2) INFORMATION FOR SEQ ID NO: 63: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 295 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 63: 

AGTTGCCAGG 

CCAGGATCTT 

ACATAAAGTC 

TCATGATTCG 

GGAAATCGTC 

GGGCAGCTCA CGGCGCAGCT CATCCTCTGT, GATGTAATTC TTATCTCCAG 

GAAGGAAGCC ATGACCTGAT. CTGCAGTATC AGTATCTGCC GTCTCTCGGG 

GATGAAGGCC TGGAACGTCA CTACCCCCAA. GCGGTTGGGG TCTACAATGC 

GGCAAACTCT, GCCTCTCCCA TGTTGTAACC CATGGAGATA AGGCAGGCGC 

TGTGTCCATC ATGCCCGTCT, TCTTCCGGTC AAAGTGGTTG AAAGA 

(2) INFORMATION FOR SEQ ID NO: 64: 
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(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 287 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: 

(ii) MOLECULE TYPE: 

linear 

cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: 

AAGCCGTGTC GCTGAACTGG GAGGACACAC 

CCGCCCGGTT AAACAGGGAC TTTGTGGCCA 

AAGTAGTGTC ACCATGGGCC CCCTCCGGCC 

TCTCGAATGA TGGCGCATAC CAAGGCCACT 

CAGGGCCACT AGAGTAAGCA GCACTGAGCG 

(2) INFORMATION FOR SEQ ID NO 65 

SEQ ID NO : 

TGCTCACCCT 

CCAGCGCTGC 

GAAAGCCACT 

CATGGGAGAT 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 332 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: 

(ii) MOLECULE TYPE: 

linear 

cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SE 

AAGCCGTGTC TGGACGTCCG TGTGTCCGGC 

GCGCAAATCG GAAAGTCGGC. TCCTGACTTC 

AAGGAAATCA AGCTTTCGGA CTACAGAGGG 

GACTTCACTT TTGTTTGCCC CACGGAGATC 

CGAAAGCTAG GCTGCGAGGT, GCTGGGAGTG 

TGGATCAATA CCCCACGGAA. AGAGGGAGGC 

(2) INFORMATION FOR SEQ ID NO 66 

US RE38,490 E 

-continued 

64: 

AGAAGGCTCT GGCTGACCCT 

ACACAGGTCC TGGTACT CAA 

CAGGCGTCCT. TATCCCGCTG 

AGCAGCCCAG CGACGCCTGC 

ATGCCAT 

Q ID NO : 65 : 

TCTTGCTCAC 

ACGGCCACAG 

AAGTACGTTG 

ATCGCTTTTA 

TCTGTGGACT 

TT 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 331 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: 

(ii) MOLECULE TYPE: 

linear 

cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

GCAGTCATGG CCTCCGGAAC 

CGGTGGTGGA TGGTGCCTTC 

TCCTCTTTTT CTACCCACTG 

GCGACCATGC TGAGGACTTC 

CTCAGTTCAC CCACCTGGCG 
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(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SE 

US RE38,490 E 

-continued 

Q ID NO : 66: 

AAGCCGTGTC GGAGGGCACC AAGGCTGTCA, CCAAGTACAC CAGCTCCAAG TGAGTGCTCA 

AGACTCAGCT. CTTAACCCAA AGGCTCTTTT CAGAGCCACT CAAGACTTCA AAATTGGAGC 

TTTAATGCTG ACTTAGTGAC TACCGGGAAA ATAACTGACT TCATCTGCAG GATTGTGTAC 

AAACACTTAT GGTTTAGTAA ATCGAAAAGA TAGACATTGC CCATCAGTTC TGTCTGGTCC 

ACTTAAATAT, GCTTTTTTCT TAGAAGTTCT AAGAACCCTG TCAATAACCT ATCTAGGTCC 

AGTCCTTGAG TTCAAAGGCC AAATACCAAT 

(2) INFORMATION FOR SEQ ID NO: 67 

(i) SEQUENCE CHARACTERISTICS 
(A) LENGTH: 359 base pa 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: singl 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SE 

CAACGCTCAG GATGTAAGCT GTTTCCAGCA 

GGTGTTGAAA GATGCCGTGA, ATAACATTAC 

CTTTAGCTTT GCCTTCGAAC AGCTACTTAA 

GATTATCATG TTATTCACGG ATGGAGGAGA 

CAATAAAGAC AAAAAAGTCC GTGTGTTTAC 

AGGACCTATT CAGTGGATGG CTTGTGAAAT 

(2) INFORMATION FOR SEQ ID NO: 68 

(i) SEQUENCE CHARACTERISTICS 

irs 

e 

Q ID NO : 67: 

CCTGGTTCAA 

AGCAAAGGGG 

TTATAATGTT 

AGAGAGAGCC 

ATTTTCCGTC 

AAAGGTTACT 

(A) LENGTH: 317 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: singl 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 

e 

GCGAATGTAA GAAATAAGAA 

ATCACAGATT ACAAGAAAGG 

TCCAGAGCTA ATTGCAATAA 

CAGGAGATAT, TTGCCAAATA 

GGTCAACATA ATTATGACAG 

ATTATGAGAT TCCTCCATT 

68 

TCAACGCTCA TCACACCAAG AATCAACTGG TTCTTCAAGT TTGTCTTATT TTCAGATTGG 

CCAGTGACGT TGAAGACTGG TAGAGTTCCA GTAATGACAA GTCCCAGTTC CAGGGCATCC 

AAATACACAT TTGTCCATTG AACTTGCTTC GCTTTGTCAC CAGCTAAAAC CATTGGTCTT 

CCCAGAACAT. CTAGATATTC CTGAGTATTG ATTCTTATTG CACCAATGGA. GGGAATCTCA 

TAATAGTAAC CTTTATTTTC. ACAAGCCATC CACTGAATAG GTCTCTGTCA, TAATTATGTT 
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US RE38,490 E 
67 

-continued 

GACCGACGGA. AATGTAA 

(2) INFORMATION FOR SEQ ID NO: 69: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 317 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO: 69: 

TAACGCTCAG GAGAAGAATA. GGAATGCAGA GAACTCTGCC ACAGCCCCCA CGCTCCCGGG 

CAGCACCTCA GCCACCACCG CAACCACCAC. CCCTGCTGTA. GATGAAAGCA AGCCTTGGAA 

CCAGTATCGC TTGCCTAAGA CTCTTATACC TGACTCCTAC CGGGTGATCT TGAGACCCTA 

CCT CACCCCC AACAATCAGG GCCTGTACAT. CTTCCAAGGC AACAGTACTG TTCGCTTTAC 

CTGCAACCAG ACCACGGATG TCATTATCAT CCACAGCAAA. AAGCTCAACT ACACCCTCAA 

AGGAAACCAC AGGGTGG 

(2) INFORMATION FOR SEQ ID NO: 70 : 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 287 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(v) FRAGMENT TYPE: <Unknowns 

(vi) ORIGINAL SOURCE: 

(xi). SEQUENCE DESCRIPTION: SEQ ID NO : 70: 

CGAGTCAGAC GGCTTCAGCA TCGAGACCTG TAAGATCATG GTGGACATGC TGGATGAAGA 

TGGGAGTGGC AAGCTTGGCC. TGAAGGAGTT CTACATCCTC. TGGACGAAGA TTCAGAAATA 

CCAAAAAATC TACCGGGAAA TCGATGTGGA CAGGTCTGGA, ACTATGAATT CCTACGAGAT 

GCGGAAAGCA CTGGAAGAAG CAGGTTTCAA GCTGCCCTGT CAACTCCATC. AAGTCATCGT 

TGCCCGGTTT GCAGACGACG. AGCTAATCAT, CGACTTTGAC AATTTTG 

(2) INFORMATION FOR SEQ ID NO: 71: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 311 base pairs 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 
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