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(57) ABSTRACT 

The present invention is directed to novel polypeptides and 
to nucleic acid molecules encoding those polypeptides. Also 
provided herein are vectors and host cells comprising those 
nucleic acid Sequences, chimeric polypeptide molecules 
comprising the polypeptides of the present invention fused 
to heterologous polypeptide Sequences, antibodies which 
bind to the polypeptides of the present invention and to 
methods for producing the polypeptides of the present 
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GGGGCTTCGGCGCCAGCGGCCAGCGCTAGTCGGTCTGGTAAGGATTACAAAAGGTGCAGGTATG 

AGCAGGTCTGAAGACTAACATTTTGTGAAGTTGTAAAACAGAAAACCTGTTAGAAATGTGGTGGT 
TTCAGCAAGGCCTCAGTTTCCTTCCTTCAGCCCTTGTAATTTGGACATCTGCTGCTTTCATATTT 

TCATACATTACTGCAGTAACACTCCACCATAEAGACCCGGCTTTACCTATATCAGTGACACTGG 

TACAGTAGCTCCAGAAAAATGCTTATTTGGGGCAAIGCTAAATATTGCGGCAGTTTTATGCATEG 

CTACCATTTATGTTCGTTATAAGCAAGTTCATGCTCTGAGTCCTGAAGAGAACGTTATCATCAAA 
TAAACAAGGCTGGCCTGTACTTGGAATACTGAGTTGTTTAGGACTTTCTATTGTGGCAAACT 

CCAGAAAACAACCCTTTTTGCTGCACATGTAAGTGGAGCTGGCTTACCTTTGGTAGGGCTCAT 

TATATATGTTTGTTCAGACCATCCTTTCCTACCAAATGCAGCCCAAAATCCATGGCAAACAAGTC 

TCTGGATCAGACTGTTGTTGGTTATCTGGTGTGGAGTAAGTGCACTTAGCATGCTGACTTGCTC 

ATCAGT''GCACAGTGGCAATTTTGGGACTGATTTAGAACAGAAACTCCATTGGAACCCCGAGG 

ACAAAGGTTATGTGCTTCACATGATCACTACTGCAGCAGAATGGTCTATGTCATTTTCCTTCTTT 

GGTTTTTTCCTGACTTACAFTCGTGATTTCAGAAAATTTCTTTACGGGTGGAAGCCAATTTACA 

TGGATTAACCCCTATGACACTGCACCTGCCCTATTAACAATGAACGAACACGGCTACTTTCCA 

GAGATATTGATGAAAGGATAAAATATTTCTGTAATGATTATGATTCTCAGGGATTGGGGAAAGG 
TTCACAGAAGTTGCTEATCTTCTCTGAAATTTTCAACCACTTAATCAAGGCTGACAGTAACACT 

GATGAAGCCAAATCAGGAAACAGAAAGAAGCCATTGAEAGATACTAAAGGATATCAT 

CAAGAAGACTATAAAAACACCTATGCCTATACTTTTTTATCTCAGAAAATAAAGTCAAAAGACT 

AG 
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FIGURE 1 
GGGGCTTCGGCGCCAGCGGCCAGCGCTAGTCGGTCTGGTAAGGATTACAAAAGGGCAGGTATG 

AGCAGGTCTGAAGACTAACATTTTGTGAAGTTGTAAAACAGAAAACCTGTTAGAAATGTGGTGGT 
TTCAGCAAGGCCTCAGTTTCCTTCCTTCAGCCCTTGTAATTTGGACATCTGCTGCTTTCATATTT 

TCATACATTACTGCAGTAACACTCCACCATATAGACCCGGCTTTACCTTATATCAGTGACACTGG 

TACAGTAGCTCCAGAAAAATGCTTATTTGGGGCAATGCTAAATATTGCGGCAGTTTTATGCATTG 

CTACCATTTATGTTCGTTATAAGCAAGTTCATGCTCTGAGTCCTGAAGAGAACGTTATCATCAAA 
TTAAACAAGGCTGGCCTTGTACTTGGAATACTGAGTTGTTTAGGACTTTCTATTGTGGCAAACTT 

CCAGAAAACAACCCTTTTTGCTGCACATGTAAGTGGAGCTGTGCTTACCTTGGTATGGGCTCAT 

TATATATGTTTGTTCAGACCATCCTTTCCTACCAAATGCAGCCCAAAATCCATGGCAAACAAGTC 

TTCTGGATCAGACTGTTGTTGGTTATCTGGTGTGGAGTAAGTGCACTTAGCATGCTGACTTGCTC 

ATCAGTTTTGCACAGTGGCAATTTTGGGACTGATTTAGAACAGAAACTCCATTGGAACCCCGAGG 
ACAAAGGTTATGTGCTTCACATGATCACTACTGCAGCAGAATGGTCTATGTCATTTTCCTTCTTT 

GGTTTTTTCCTGACTTACATTCGTGATTTTCAGAAAATTTCTTTACGGGTGGAAGCCAATTTACA 

TGGATTAACCCTCTATGACACTGCACCTTGCCCTATTAACAATGAACGAACACGGCTACTTTCCA 
GAGATATTTGATGAAAGGATAAAATATTTCTGTAATGATTATGATTCTCAGGGATTGGGGAAAGG 
TTCACAGAAGTTGCTTATTCTTCTCTGAAATTTTCAACCACTTAATCAAGGCTGACAGTAACACT 

GATGAATGCTGATAATCAGGAAACAGAAAGAAGCCATTTGATAGATTATTCTAAAGGATATCAT 

CAAGAAGACTATTAAAAACACCTATGCCTATACTTTTTTATCTCAGAAAATAAAGTCAAAAGACT 
ATG 
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FIGURE 2 
<subunit 1 of 1, 266 aa, 1 stop 
<MW: 29766, pI: 8.39, NX (S/T) : 0 
MWWFQQGLSFLPSALVIWTSAAFIFSYITAVTLHHIDPALPYISDTGTVAPEKCLFGAMLNIAAV 
LCIATIYVRYKQVHALSPEENVIIKLNKAGLVLGILSCLGLSIVANFOKTTLFAAHVSGAVLTFG 
MGSLYMEVQTILSYQMQPKIHGKQVFWIRLLLVIWCGVSALSMLTCSSWLHSGNFGTDLECKLHW 
NPEDKGYWLHMITTAAEWSMSFSFFGFFLTYIRDFOKISLRVEANLHGLTLYDTAPCPINNERTR 
LLSRDI 

Important features: 
Type II transmembrane domain: 
amino acids 13-33 

Other Transmembrane domains : 

amino acids 54-73, 94-113, 160-180, 122-141 

N-rayristoylation sites. 

amino acids 57-63, 95-101, 99-105, 124-130, 183-189 
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FIGURE 3 
CGGACGCGTGGGCGGACGCGTGGGGGAGAGCCGCAGTCCCGGCTGCAGCACCTGGGAGAAGGCAGACC 
GTGTGAGGGGGCCTGTGGCCCCAGCGTGCTGTGGCCTCGGGGAGTGGGAAGGGAGGCAGGAGCCTTC 

CTTACACTTCGCCATGAGTTTCCTCATCGACTCCAGCATCATGATTACCTCCCAGATACTATTTTTTG 
GATTTGGGTGGCTTTTCTTCATGCGCCAATTGTTTAAAGACTATGAGATACGTCAGTATGTTGTACAG 
GTGATCTTCTCCGTGACGTTTGCATTTTCTTGCACCATGTTTGAGCTCATCATCTTTGAAATCTTAGG 
AGTATTGAATAGCAGCTCCCGTTATTTTCACTGGAAAATGAACCGTGTGTAATCTGCTGATCCTGG 
TTTTCATGGTGCCTTTTTACATTGGCTATTTTATTGTGAGCAATATCCGACTACTGCATAAACAACGA 
CTGCTTTTTTCCTGTCTCTTATGGCTGACCTTTATGTATTTCTTCTGGAAACTAGGAGATCCCTTTCC 
CATTCTCAGCCCAAAACATGGGATCTTATCCATAGAACAGCTCATCAGCCGGGTTGGTGTGATTGGAG 

TGACTCTCATGGCTCTTCTTTCTGGATTTGGTGCTGTCAACTGCCCATACACTTACATGTCTTACTTC 
CTCAGGAATGTGACTGACACGGATATTCTAGCCCTGGAACGGCGACGCGCA AACCAGGATAGAT 

CATAAGCAAAAAGAAAAGGATGGCAATGGCACGGAGAACAATGTTCCAGAAGGGGGAAGTGCATAACA 
AACCATCAGGTTTCTGGGGAATGATAAAAAGTGTTACCACTTCAGCATCAGGAAGTGAAAATCTTACT 

CTTATTCAACAGGAAGTGGATGCTTTGGAAGAATTAAGCAGGCAGCTTTTTCTGGAAACAGCTGATCT 
ATATGCTACCAAGGAGAGAATAGAATACTCCAAAACCTTCAAGGGGAAATATTTTAATTTTCTTGGTT 
ACTTTTTCTCFATTTACTGTGTTTGGAAAATTTTCATGGCTACCATCAATATTGTTTTTGATCGAGTT 

GGGAAAACGGATCCTGTCACAAGAGGCATTGAGATCACTGTGAATTATCTGGGAATCCAATTTGATGT 
GAAGTTTTGGTCCCAACACATTTCCTTCATTCTTGTTGGAATAATCATCGTCACATCCATCAGAGGAT 
TGCTGAT CACTCTTACCAAGTTCTTTTATGCCA CTCTAGCAGTAAGTCCTCCAATGTCATTGTCCTG 

CTATTAGCACAGATAATGGGCATGTACTTTGTCTCCTCTGTGCTGCTGATCCGAATGAGTATGCCTTT 
AGAATACCGCACCATAATCACTGAAGTCCTTGGAGAACTGCAGTTCAACTTCTACACCGTGGTTTG 
ATGTGATCTTCCTGGTCAGCGCTCTCTCTAGCATACTCTTCCTCTATTTGGCT CACAAACAGGCACCA 

GAGAAGCAAATGGCACCTTGAACTTAAGCCTACTACAGACTGTTAGAGGCCAGTGGTTTCAAAATTTA 
GATATAAGAGGGGGGAAAAATGGAACCAGGGCCTGACATTTTATAAACAAACAAAATGCTATGGTAGC 
ATTTTTCACCTTCATAGCATACTCCTTCCCCGTCAGGTGATACTATGACCATGAGTAGCATCAGCCAG 

AACATGAGAGGGAGAACTAACTCAAGACAATACTCAGCAGAGAGCATCCCGTGTGGATATGAGGCTGG 
TGTAGAGGCGGAGAGGAGCCAAGAAACTAAAGGTGAAAAATACACTGGAACTCTGGGGCAAGACATGT 
CTATGGTAGCTGAGCCAAACACGTAGGATTTCCGTTTTAAGGTTCACATGGAAAAGGTTATAGCTTTG 
CCTTGAGATTGACTCATTAAAACAGAGACTGTAACAAAAAAAAAAAAAAAAAAAAAGGGCGGCCGCG 

ACTCTAGAGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAATG 
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FIGURE 4 
MSFLIDSSIMITSQIIFFGFGWLFFMRQLFKDYEIRQYV WOWIFSVTFAFSCTMFELIIFEILGW 
LNSSSRYFHWKMNLCVILLILVEMVPFYIGYFIVSNIRLLHKQRLLFSCLLWLTEMYFFWKLGDP 
FPILSPKHGILSIEQLISRWGWIGVTLMALLSGFGAVNCPYTYMSYFLRNWTDTDILALERRLEQ 
TMDMIISKKKRMAMARRTMFOKGEVHNKPSGFWGMIKSVTTSASGSENLTLIQQEVDALEELSRO 
IFLETADLYATKERIEYSKTFKGKYFNFLGYFFSIYCWWKIFMATINIVFDRVGKTDPVTRGIEI 

TVNYLGIQFDVKFWSOHISFILVGIIIVTSIRGLLITLTKFFYAISSSKSSNVIVLLLAQIMGMY 
FVSSVLLIRMSMPLEYRTIITEVLGELQFNFYHRWFDVIFLVSALSSILFLYLAHKQAPEKQMAP 

Important features: 
Signal peptide: 
amino acids 1-23 

Potential transmembrane domains: 

amino acids 37-55, 81-102, 150-168, 288-311, 338-356, 375-398, 
425-444 

N-glycosylation sites. 

amino acids 67-70, 180-183 and 243-246 

Eukaryotic cobalamin-binding proteins 

amino acids 151-160 
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FIGURE 5 
AGCAGGGAAATCCGGATGTCTCGGTTATGAAGTGGAGCAGTGAGTGTGAGCCTCAACATAGTTCC 
AGAACTCTCCATCCGGACTAGTTATTGAGCATCGCCTCTCATATCACCAGTGGCCATCTGAGGT 
GTTTCCCTGGCTCTGAAGGGGTAGGCACGATGGCCAGGTGCTTCAGCCTGGTGTTGCTTCTCACT 
TCCATCTGGACCACGAGGCTCCTGGTCCAAGGCTCTTTGCGTGCAGAAGAGCTTTCCATCCAGGT 
GTCATGCAGAATTATGGGGATCACCCTTGTGAGCAAAAAGGCGAACCAGCAGCTGAATTTCACAG 
AAGCTAAGGAGGCCTGTAGGCTGCTGGGACTAAGTTTGGCCGGCAAGGACCAAGTEGAAACAGCC 
TTGAAAGCTAGCTTTGAAACTTGCAGCTATGGCTGGGTTGGAGATGGATTCGTGGTCATCTCTAG 
GATTAGCCCAAACCCCAAGTGTGGGAAAAATGGGGTGGGTGTCCTGATTGGAAGGTTCCAGTGA 
GCCGACAGTTTGCAGCCTATTGTTACAACTCATCTGATACTTGGACTAACTCGTGCATTCCAGAA 
ATTATCACCACCAAAGATCCCAATTCA ACACFCA AACTGCAACACAAACAACAGAATTTATTGT 
CAGTGACAGTACCTACTCGGTGGCATCCCCTTACTCTACAATACCTGCCCCTACTACTACTCCTC 
CTGCTCCAGCTTCCACTCTATTCCACGGAGAAAAAAATTGATTTGTGTCACAGAAGTTTTTATG 
GAAACTAGCACCATGTCTACAGAAACTGAACCATTTGTTGAAAATAAAGCAGCATTCAAGAATGA 
AGCTGCTGGGTTTGGAGGTGTCCCCACGGCTCTGCTAGTGCTTGCTCTCCTCTTCTTTGGTGCTG 
CAGCTGGTCTTGGATTTTGCTATGTCAAAAGGTATGTGAAGGCCTTCCCTTTTACAAACAAGAAT 
CAGCAGAAGGAAATGATCGAAACCAAAGTAGTAAAGGAGGAGAAGGCCAATGATAGCAACCCTAA 
TGAGGAATCAAAGAAAACTGATAAAAACCCAGAAGAGTCCAAGAGTCCAAGCAAAACTACCGTGC 
GATGCCTGGAAGCTGAAGTTTAGATGAGACAGAAATGAGGAGACACACCTGAGGCTGGTTTCTTT 
CATGCTCCTTACCCTGCCCCAGCTGGGGAAATCAAAAGGGCCAAAGAACCAAAGAAGAAAGTCCA 
CCCTTGGTTCCTAACTGGAATCAGCTCAGGACTGCCATTGGACTATGGAGTGCACCAAAGAGAAT 
GCCCTTCTCCTTATTGTAACCCTGTCTGGATCCTATCCTCCTACCTCCAAAGCTTCCCACGGCCT 
TTCTAGCCTGGCTATGTCCTAATAATATCCCACTGGGAGAAAGGAGTTTTGCAAAGTGCAAGGAC 
CTAAAACATCTCATCAGTATCCAGTGGTAAAAAGGCCTCCTGGCTGTCTGAGGCTAGGTGGGTTG 
AAAGCCAAGGAGTCACTGAGACCAAGGCTTTCTCTACTGATTCCGCAGCTCAGACCCTTTCTTCA 
GCTCTGAAAGAGAAACACGTATCCCACCTGACATGTCCTTCTGAGCCCGGTAAGAGCAAAAGAA 
GGCAGAAAAGTTTAGCCCCTGAAAGCCATGGAGATTCTCATAACTTGAGACCTAATCTCTGTAAA 
GCTAAAATAAAGAAATAGAACAAGGCTGAGGATACGACAGTACACTGTCAGCAGGGACTGTAAAC 
ACAGACAGGGTCAAAGTGTTTTCTCTGAACACATTGAGTTGGAATCACTGTTTAGAACACACACA 
CTTACTTTTTCTGGTCTCTACCACTGCTGATATTTTCTCTAGGAAATATACTTTTACAAGTAACA 
AAAATAAAAACTCTTATAAATTTCTATTTTTATCTGAGTTACAGAAATGATTACTAAGGAAGATT 
ACTCAGTAATTTGTTTAAAAAGTAATAAAATTCAACAAACATTTGCTGAATAGCTACTATATGTC 
AAGTGCTGTGCAAGGTATTACACTCTGTAATTGAATATTATTCCT CAAAAAATTGCACATAGTAG 
AACGCTATCTGGGAAGCTATTTTTTTCAGTTTTGATATTTCTAGCTTATCTACTTCCAAACTAAT 
TTTTATTTTTGCTGAGACTAATCTTATTCATTTTCTCTAATATGGCAACCAT TATAACCTTAATT 
TATTATTAACATACCTAAGAAGTACATTGTTACCTCTATATACCAAAGCACATTTTAAAAGTGCC 
ATTAACAAATGTATCACTAGCCCTCCTTTTTCCAACAAGAAGGGACTGAGAGATGCAGAAATATT 
TGTGACAAAAAATTAAAGCATTTAGAAAACTT 
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FIGURE 6 
MARCFSLVLLLTSIWTTRLLWOGSLRAEELSIQVSCRIMGITLVSKKANQQLNFTEAKEACRLLG 
LSLAGKDOVETALKASFETCSYGWVGDGFW WISRISPNPKCGKNGWGVEIWKVPWSROFAAYCYN 

SSDTWTNSCIPEIITTKDPIFNTOTATOTTEFIVSDSTYSVASPYSTIPAPTTTPPAPASTSIPR 
RKKLICVTEVE METSTMSTETEPFVENKAAFKNEAAGFGGWPTALLWLALLFFGAAAGLGFCYWK 

RYVKAFPFTNKNOOKEMIETKVVKEEKANDSNPNEESKKTDKNPEESKSPSKTTVRCLEAEW 

Signal sequence: 

amino acids 1-16 

Transterbrane domain : 

amino acids 235-254 

N-glycosylation site. 

amino acids 53-57, 130-134, 289-293 

Casein kinase II phosphorylation site. 
amino acids 145-149, 214-218 

Tyrosine kinase phosphorylation site. 
anino acids 9-88 

N-myristoylation site. 

amino acids 23-29, 65-71, 234-240, 235-239, 249-255, 253-259 
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FIGURE 7 
CGCCGCGCTCCCGCACCCGCGGCCCGCCCACCGCGCCGCTCCCGCATCTGCACCCGCAGCCCGGC 
GGCCTCCCGGCGGGAGCGAGCAGATCCAGTCCGGCCCGCAGCGCAACTCGGTCCAGTCGGGGCGG 
CGGCTGCGGGCGCAGAGCGGAGATGCAGCGGCTTGGGGCCACCCTGCTGTGCCTGCTGCTGGCGG 
CGGCGGTCCCCACGGCCCCCGCGCCCGCTCCGACGGCGACCTCGGCTCCAGTCAAGCCCGGCCCG 
GCTCTCAGCTACCCGCAGGAGGAGGCCACCCT CAATGAGATGTTCCGCGAGGTTGAGGAACTGAT 
GGAGGACACGCAGCACAAATTGCGCAGCGCGGTGGAAGAGATGGAGGCAGAAGAAGCTGCTGCTA 
AAGCATCATCAGAAGTGAACCTGGCAAACTTACCTCCCAGCTATCACAATGAGACCAACACAGAC 
ACGAAGGTTGGAAATAATACCATCCATGTGCACCGAGAAATTCACAAGATAACCAACAACCAGAC 
TGGACAAATGGCTTTTCAGAGACAGTTATCACATCTGTGGGAGACGAAGAAGGCAGAAGGAGCC 
ACGAGTGCATCATCGACGAGGACTGTGGGCCCAGCATGTACTGCCAGTTTGCCAGCTTCCAGTAC 
ACCTGCCAGCCATGCCGGGGCCAGAGGATGCTCTGCACCCGGGACAGTGAGTGCTGTGGAGACCA 
GCTGTGTGTCTGGGGTCACTGCACCAAAATGGCCACCAGGGGCAGCAATGGGACCATCTGTGACA 
ACCAGAGGGACTGCCAGCCGGGGCTGTGCFGTGCCTTCCAGAGAGGCCTGCTGTTCCCTGTGTGC 
ACACCCCTGCCCGTGGAGGGCGAGCTTTGCCATGACCCCGCCAGCCGGCTTCTGGACCTCATCAC 
CTGGGAGCTAGAGCCTGATGGAGCCTTGGACCGATGCCCTTGTGCCAGTGGCCTCCTCTGCCAGC 
CCCACAGCCACAGCCTGGTGTATGTGTGCAAGCCGACCTTCGTGGGGAGCCGTGACCAAGATGGG 
GAGATCCTGCTGCCCAGAGAGGTCCCCGATGAGTATGAAGTTGGCAGCTTCATGGAGGAGGTGCG 
CCAGGAGCTGGAGGACCTGGAGAGGAGCCTGACTGAAGAGATGGCGCTGGGGGAGCCTGCGGCTG 
CCGCCGCTGCACTGCTGGGAGGGGAAGAGATTTAGATCTGGACCAGGCTGTGGGTAGATGTGCAA 
TAGAAATAGCTAATTTATTTCCCCAGGTGTGTGCTTTAGGCGTGGGCTGACCAGGCTTCTTCCTA 
CATCTTCTTCCCAGTAAGTTTCCCCTCTGGCTTGACAGCATGAGGTGTTGTGCATTTGTTCAGCT 
CCCCCAGGCTGTTCTCCAGGCTTCACAGTCTGGTGCTTGGGAGAGTCAGGCAGGGTTAAACTGCA 
GGAGCAGTTTGCCACCCCTGTCCAGATTATTGGCTGCTTTGCCTCTACCAGTTGGCAGACAGCCG 
TTGTTCTACATGGCTTTGATAATTGTTTGAGGGGAGGAGATGGAAACAATGTGGAGTCTCCCTC 
TGATTGGTTTTGGGGAAATGTGGAGAAGAGTGCCCTGCTTTGCAAACATCAACCTGGCAAAAATG 
CAACAAATGAATTTTCCACGCAGTTCTTTCCATGGGCATAGGTAAGCTGTGCCTTCAGCTGTTGC 
AGATGAAATGTTCTGTTCACCCTGCATTACATGTGTTTATTCATCCAGCAGTGTTGCTCAGCTCC 
TACCTCTGTGCCAGGGCAGCATTTTCATATCCAAGATCAATTCCCTCTCTCAGCACAGCCTGGGG 
AGGGGGTCATFGTTCTCCTCGTCCATCAGGGATCTCAGAGGCTCAGAGACTGCAAGCTGCTTGCC 
CAAGTCACACAGCTAGGAAGACCAGAGCAGTTTCATCTGGTTGTGACTCTAAGCTCAGTGCTCT 
CTCCACTACCCCACACCAGCCTTGGTGCCACCAAAAGTGCTCCCCAAAAGGAAGGAGAATGGGAT 
TTTTCTTGAGGCATGCACATCTGGAATAAGGT CAAACTAATTCT CACATCCCTCTAAAAGTAAA 
CTACTGTTAGGAACAGCAGTGTTCTCACAGTGTGGGGCAGCCGTCCTTCTAATGAAGACAATGAT 
ATTGACACTGTCCCTCTTTGGCAGTTGCATTAGTAACTTTGAAAGGTATATGACTGAGCGTAGCA 
TACAGGTTAACCTGCAGAAACAGTACTTAGGTAATTGTAGGGCGAGGATTATAAATGAAATTTGC 
AAAATCACTTAGCAGCAACTGAAGACAATTATCAACCACGTGGAGAAAATCAAACCGAGCAGGGC 
TGTGTGAAACATGGTTGTAATATGCGACTGCGAACACTGAACTCTACGCCACTCCACAAATGATG 
TTTTCAGGTGTCATGGACTGTTGCCACCATGTATTCATCCAGAGTTCTTAAAGTTTAAAGTTGCA 
CATGATTGTATAAGCATGCTTTCTTTGAGTTTTAAATTATGTATAAACATAAGTTGCATTTAGAA 
ATCAAGCATAAATCACTTCAACTGCAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 8 
MQRLGATLLCLLIAAAVPTAPAPAPTATSAPVKPGPALSYPQEEATLNEMFREWEELMEDTQHKL 
RSAVEEMEAEEAAAKASSEVNLANLPPSYHNETNTDTKWGNNTIHWHREIHKITNNOTGOMVFSE 
TVITSWGDEEGRRSHECIIDEDCGPSMYCOFASFQYTCOPCRGORMLCTRDSECCGDQLCVWGHC 
TKMATRGSNGTICDNORDCCPGLCCAFORGLLFPWCTPLPVEGELCHDPASRLLDLITWELEPDG 
ALDRCPCASGLLCOPHSHSLVYWCKPTFWGSRDODGEILLPREVPDEYEVGSFMEEWRQELEDLE 
RSLTEEMALGEPAAAAAALIGGEEI 

Signal sequence: 

amino acids 1-19 

N-glycosylation site. 
amino acids 96-100, 106-110, 121-125, 2O4-208 

Casein kinase II phosphorylation site. 

amino acids 46-50, 67-71, 98-102, 135-139, 206-210, 312-316, 
327-331 

N-myristoylation site. 

amino acids 202-208, 217-223 

Amidation site. 

amino acids 14 0-144 
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FIGURE 9 
cGGACGCGTGGGCGGACGCGTGGGGGCTGTGAGAAAGTGCCAATAAATACATCATGCAACCCCAC 
GGCCCACCTTGTGAACTCCTCGTGCCCAGGGCTGATGTGCGTCTTCCAGGGCTACT CATCCAAAG 

GCCTAATCCAACGTTCTGTCFTCAATCTGCAAATCTATGGGGTCCTGGGGCTCTTCTGGACCCTT 
AACTGGGTACTGGCCCTGGGCCAATGCGTCCTCGCTGGAGCCTTTGCCTCCTTCTACTGGGCCTT 
CCACAAGCCCCAGGACATCCCTACCTTCCCCTTAATCTCTGCCTTCATCCGCACACTCCGTTACC 
ACACTGGGTCATTGGCATTTGGAGCCCTCATCCTGACCCTTGTGCAGATAGCCCGGGTCATCTG 

GAGTATATTGACCACAAGCCAGAGGAGTGCAGAACCCTGTAGCCCGCTGCATCATGTGCTGTTT 
CAAGTGCTGCCTCTGGTGTCTGGAAAAATTTATCAAGTTCCTAAACCGCAATGCATACATCATGA 

TCGCCATCTACGGGAAGAATTTCTGTGTCTCAGCCAAAAATGCGTTCATGCTACTCATGCGAAAC 
ATTGTCAGGGTGGTCGTCCTGGACAAAGTCACAGACCTGCTGCTGTTCTTTGGGAAGCTGCTGGT 
GGTCGGAGGCGTGGGGGTCCTGTCCTTCTTTTTTTTCTCCGGTCGCATCCCGGGGCTGGGTAAAG 
ACTTTAAGAGCCCCCACCTCAACTATTACTGGCTGCCCATCATGACCTCCATCCTGGGGGCCTAT 

GTCATCGCCAGCGGCTTCTTCAGCGTTTTCGGCATGTGTGTGGACACGCTCTTCCTCTGCTTCCT 
GGAAGACCTGGAGCGGAACAACGGCTCCCTGGACCGGCCCTACTACATGTCCAAGAGCCTTCTAA 

AGATTCTGGGCAAGAAGAACGAGGCGCCCCCGGACAACAAGAAGAGGAAGAAGTGACAGCTCCGG 
CCCTGATCCAGGACTGCACCCCACCCCCACCGTCCAGCCATCCAACCTCACTTCGCCTTACAGGT 
CFCCATTTTGTGGTAAAAAAAGGTTTTAGGCCAGGCGCCGTGGCTCACGCCTGTAATCCAACACT 
TTGAGAGGCTGAGGCGGGCGGATCACCTGAGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTG 
AAACCTCCGTCTCTATTAAAAATACAAAAATTAGCCGAGAGTGGTGGCATGCACCTGTCATCCCA 
GCTACTCGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGGGAGGCAGAGGTTGCAGTGAGCCGA 
GATCGCGCCACTGCACTCCAACCTGGGTGACAGACTCTGTCTCCAAAACAAAACAAACAAACAAA 
AAGATTTTATTAAAGATATTTTGTTAACTC 
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FIGURE 10 
RTRGRTRGGCEKWPINTSCNPTAHLVNSSCPGLMCVFOGYSSKGLIQRSVFNLQIYGVLGLFWTL 
NWVLALGOCVLAGAFASFYWAFHKPODIPTFPLISAFIRTLRYHTGSLAFGALILTLVOIARVIL 

EYIDHKLRGWONPVARCIMCCFKCCLWCLEKFIKFLNRNAYIMIAIYGKNFCVSAKNAFMLLMRN 
IWRVWWELDKWTDLLLFFGKLLWWGGWGVLSFFFFSGRIPGIGKDFKSPHLNYYWLPIMTSLGAY 

WIASGEFSWFGMCVDTLFLCFLEDLERNINGSLORPYYMSKSLLKILGKKNEAPPDNKKRKK 

Important features: 
Transmembrane dollains: 

amino acids 57-80 (type II), 110-126, 215-231, 254-274 

N-glycosylation sites. 

amino acids 16-20, 27-31, 289-293 

Hypothetical YBR002c family proteins. 
amino acids 276-288 

Amraoniutl transporters proteins. 

amino acids 204-231 

N-myristoylation sites. 

amino acids 60-66, 78-84 

Amidation site. 

amino acids 30.6-310 
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FIGURE 11 
GCCCCGCGCCCGGCGCCGGGCGCCCGAAGCCGGGAGCCACCGCCATGGGGGCCTGCCTGGGAGCCTGC 
TCCCTGCTCAGCTGCGCGTCCTGCCTCTGCGGCTCTGCCCCCTGCATCCTGTGCAGCTGCTGCCCCGC 

CAGCCGCAACTCCACCGTGAGCCGCCT CATCTTCACGTTCTTCCTCTTCCTGGGGGGCTGGTGECCA 

TCATTATGCTGAGCCCGGGCGGGAGAGTCAGCTCTACAAGCTGCCCTGGGTGTGTGAGGAGGGGGCC 

GGGATCCCCACCGTCCTGCAGGGCCACATCGACTGTGGCTCCCTGCTTGGCTACCGCGCTGTCTACCG 

CATGTGCTTCGCCACGGCGGCCTTCTTCTTCTTCTTTTTCACCCTGCTCATGCTCTGCGTGAGCAGCA 
GCCGGGACCCCCGGGCTGCCATCCAGAATGGGTTTTGGTTCTTTAAGTTCCTGATCCTGGTGGGCCTC 

ACCGTGGGTGCCTTCTACATCCCTGACGGCTCCTTCACCAACATCTGGTTCTACTTCGGCGTCGTGGG 
CTCCTTCCTCTTCATCCTCATCCAGCTGGTGCTGCTCATCGACTTTGCGCACTCCTGGAACCAGCGGT 
GGCTGGGCAAGGCCGAGGAGTGCGATTCCCGTGCCTGGTACGCAGGCCTCTTCTTCTTCACTCTCCTC 

TTCTACTTGCTGTCGATCGCGGCCGTGGCGCTGATGTTCATGTACTACACTGAGCCCAGCGGCTGCCA 

CGAGGGCAAGGCTCATCAGCCT CAACCCACCTTCTGTGTCTGCGTGTCCATCGCTGCTGTCCFGC 

CCAAGGCCAGGACGCCCAGCCCAA CTCGGGTCTGCFGCAGGCCTCGGTCAT CACCCTCTACACCATG 

TTTGT CACCTGGTCAGCCCTATCCAGTATCCCTGAACAGAAAGCAA CCCCCATTTGCCAACCCAGCT 

GGGCA ACGAGACAGTTGTGGCAGGCCCCGAGGGCTAGAGACCCAGTGGTGGGATGCCCCGAGCATTG 

TGGGCC CATCATCTTCCTCCTGTGCACCCTCTTCACAGTCGCGCTCCTCAGACCACCGGCAGGG 

AACAGCCTGATGCAGACCGAGGAGTGCCCACCTATGCTAGACGCCACACAGCAGCAGCAGCAGCAGGT 

GGCAGCCTGTGAGGGCCGGGCCTTTGACAACGAGCAGGACGGCGTCACCTACAGCTACTCCTTCTCC 

ACTTCTGCCTGGTGCGGCCTCACTGCACGTCAGATGACGCTCACCAACTGGTACAAGCCCGGTGAG 

ACCCGGAAGATGATCAGCACGTGGACCGCCGTGGGGTGAAGATCTGTGCCAGCTGGGCAGGGCTGCT 

ccTCTACCTGTGGACCCTGGTAGCCCCACTCCTCCTGCGCAACCGCGACTTCAGCTGAGGCAGCCTCA 
CAGCCTGCCATCTGGTGCCTCCTGCCACCTGGTGCCTCTCGGCTCGGTGACAGCCAACCTGCCCCCTC 

CCCACACCAATCAGCCAGGCTGAGCCCCCACCCCTGCCCCAGCTCCAGGACCTGCCCCTGAGCCGGGC 

CTTCTAGTCGTAGTGCCTTCAGGGTCCGAGGAGCATCAGGCTCCTGCAGAGCCCCACCCCCCGCCAC 

ACCCACACGGTGGAGCTGCCTCTTCCTTCCCCTCCTCCCTGTTGCCCATACTCAGCATCTCGGATGAA 
AGGGCTCCCTTGTCCTCAGGCTCCACGGGAGCGGGGCTGCTGGAGAGAGCGGGGAACTCCCACCACAG 

TGGGGCATCCGGCACTGAAGCCCTGGTGTTCCTGGTCACGTCCCCCAGGGGACCCTGCCCCCTTCCTG 
GACTTCGTGCCTTACTGAGTCTCTAAGACTTTTTCTAATAAACAAGCCAGTGCGGTAAAAAAAA 
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FIGURE 12 
MGACLGACSLLS CASCLCGSAPCILCSCCPASRNSTWSRLIFFFFLELGWLWSIIMLSPGWESQL 
YKLPWVCEEGAGIPTVLCGHIDCGSLLGYRAVYRMCFATAAFFFFFFTLLMLCVSSSRDPRAAIO 
NGFWFFKFLILVGLTWGAFYIPDGSETNIWFYFGWVGSFL FILIOLVLLIDFAHSWNQRWIGKAE 
ECDSRAWYAGLFFFTLLFYELSIAAWALMFMYYTEPSGCHEGKWFISLNLTFCWCWSIAAVLPKW 
QDAQPNSGLLOASWITLYTMFWTWSALSSIPEQKCNPHLPTOLGNETVVAGPEGYETOWWDAPSI 
VGLIIFLLCTLFISLRSSDHRQVNSLMQTEECPPMLDATQQQQQQVAACEGRAFDNEQDGVTYSY 
SFFHFCLVLASLHVMMTLTNWYKPGETRKMISTWTAVWVKICASWAGLLLYLWTLVAPLLLRNRD 
FS 

Signal sequence: 
amino acids 1-20 

Transmembrane domains: 

amino acids 40-58, 101-116, 134-150, 162-178, 206-223, 240-257, 
272-283, 324-340, 391-406, 428-444 
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FIGURE 13 
CGGGCCAGCCTGGGGCGGCCGGCCAGGAACCACCCGTTAAGGTGTCTTCTCTTTAGGGATGGTGA 

GGTTGGAAAAAGACTCCTGTAACCCTCCTCCAGGATGAACCACCTGCCAGAAGACATGGAGAACG 
CTCTCACCGGGAGCCAGAGCTCCCATGCTTCTCTGCGCAATATCCATTCCATCAACCCCACACAA 
CTCATGGCCAGGATTGAGTCCTATGAAGGAAGGGAAAAGAAAGGCATATCTGATGTCAGGAGGAC 

TTCTGTTTGTTTGT CACCTTGACCTCTTATTCGTAACATTACTGTGGATAATAGAGTTAAATG 

TGAATGGAGGCATTGAGAACACATTAGAGAAGGAGGTGATGCAGTAGACTACTATTCTTCATAT 

TTTGATATATTTCTTCTGGCAGTTTTTCGATTTAAAGTGTTAATACTTGCATATGCTGTGTGCAG 
ACTGCGCCATTGGTGGGCAATAGCGTTGACAACGGCAGTGACCAGGCCTTTTTACTAGCAAAAG 

TGATCCTTTCGAAGCTTTTCTCTCAAGGGGCTTTTGGCTATGTGCTGCCCATCATTTCATTCATC 

CTTGCCTGGATTGAGACGTGGTTCCTGGATTTCAAAGTGTTACCTCAAGAAGCAGAAGAAGAAAA 
CAGACTCCTGATAGTTCAGGATGCTTCAGAGAGGGCAGCACTTATACCTGGTGGTCTTTCTGATG 
GTCAGTTTTATTCCCCTCCTGAATCCGAAGCAGGATCTGAAGAAGCTGAAGAAAAACAGGACAGT 

GAGAAACCACTTTTAGAACTATGAGTACTACTTTTGTTAAATGTGAAAAACCCTCACAGAAAGTC 
ATCGAGGCAAAAAGAGGCAGGCAGTGGAGTCCCCTGTCGACAGTAAAGTTGAAATGGTGACGTC 

CACTGCTGGCTTTATTGAACAGCTAATAAAGATTTATTATTGTAATACCTCACAAACGTTGTAC 

CATATCCATGCACATTTAGTTGCCTGCCTGTGGCTGGTAAGGTAATGTCATGATTCATCCTCTCT 

TCAGTGAGACTGAGCCTGATGTGTTAACAAATAGGTGAAGAAAGTCTTGTGCTGTATTCCTAATC 

AAAAGACTTAATATATTGAAGTAACACTTTTTTAGTAAGCAAGATACCTTTTTATTTCAATTCAC 

AGAATGGAATTTTTTTGTTTCATGTCTCAGATTTATTTTGTATTTCTTTTTTAACACTCTACATT 

TCCCTTGTTTTTTAACTCATGCACATGTGCTCTTTGTACAGTTTTAAAAAGTGTAATAAAATCTG 

ACATGTCAATGTGGCTAGTTTTATTTTTCTTGTTTTGCATTATGTGTATGGCCTGAAGTGTTGGA 
CTTGCAAAAGGGGAAGAAAGGAATTGCGAATACATGTAAAATGT CACCAGACATTTGTATTATTT 

TTATCATGAAATCATGTTTTTCTCTGATTGTTCTGAAATGTTCTAAATACTCTTATTTTGAATGC 

ACAAAATGACTTAAACCATTCATATCATGTTTCCTTTGCGTTCAGCCAATTTCAATTAAAATGAA 

CTAAATAAAAA 
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FIGURE 14 
MNHLPEDMENALTGSQSSHASLRNIHSINPTOLMARIESYEGREKKGISDVRRTFCLFWTFDLLF 
WTLLWIIELNWNGGIENTLEKEVMQYDYYSSYFDIFLLAVERFKVLILAYAVCRLRHW WAIALTT 

AVTSAFLLAKVILSKLFSQGAFGYWLPIIS FILAWIETWFLDFKVLPOEAEEENRLLIVODASER 
AALIPGGLSDGQFYSPPESEAGSEEAEEKQDSEKPLLEL 

Important features of the protein: 
Signal peptide: 

amino acids 1-20 

Transmembrane domains : 

amino acids 54-72, 100-118, i30-144, 146-166 

N-myristoylation sites. 
amino acids 14-20, 78-84, 79-85, 202-208, 217-223 
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FIGURE 16 
MCSRWPLLLPLLL LLALGPGVOGCPSGCOCSOPOTWFCTAROGTTVPRDVPPDTVGLYVFENGIT 

MLDAGSFAGLPGLQLLDLSONQIASLPSGVFQPLANLSNLDLTANRLHEITNET FRGLRRLERLY 
LGKNRIRHIQPGAFDTLDRLLELKLODNELRALPPLRLPRLLLLDLSHNSLLALEPGILDTANVE 

ALRLAGLGLOOLDEGLFSRLRNLHDLDWSDNOLERVPPVIRGLRGLTRLRLAGNTRIAQLRPEDL 

AGLAALOELDVSNLSLOALPGDLSGLFPRLRLLAAARNPFNCVCPLSWFGPWVRESHVTLASPEE 

TRCHEPPKNAGRLLLELDYADFGCPATTTTAFVPTTRPVWREPTALSSSLAPTWLSPTAPATEAP 

SPPSTAPPTWGPWPQPQDCPPSTCLNGGTCHLGTRHHLACLCPEGFFGLYCESQMGQGTRPSPTP 

WTPRPPRSLTLGIEPVSPTSLRVGLQRYLQGSSWQLRSLRLTYRNLSGPDKRLWTLRLPASLAEY 

TVTOLRPNATYSWCVMPLGPGRVPEGEEACGEAHTPPAVHSNHAPVTQAREGNLPLLIAPALAAV 
LLAALAAVGAAYCVRRGRAMAAAAQDKGQWGPGAGPLELEGWKWPLEPGPKATEGGGEALPSGSE 

CEVPLMGFPGPGLOSPLHAKPYI 

Important features : 
Signal peptide: 

amino acids 1-23 

Transmembrane domain : 

artino acids 579-599 

EGF-like domain cysteine pattern signature. 
amino acids 430-442 

Leucine Zipper pattern. 

amino acids 197-219, 269-291 

N-glycosylation sites. 

amino acids 101-105, 117-121, 273-277 500-504, 528-532 

Tyrosine kinase phosphorylation sites. 

amino acids 124-131, 337-345 

N-myristoylation sites. 

amino acids 23-29, 27-33, 7 O-76, 142-148, 187-193, 348-354, 
594-600, 640-646 
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FIGURE 1 

GCAGCGGCGAGGCGGCGGTGGTGGCTGAGTCCGTGGTGGCAGAGGCGAAGGCGACAGCTCAEGCG 
GGTCCGGATAGGGCTGACGCTGCTGCTGTGTGCGGGCTGCTGAGCTTGGCCTCGGCGTCCTCGG 

ATGAAGAAGGCAGCCAGGATGAAECCTTAGATTCCAAGACTACTTTGACATCAGATGAGTCAGTA 

AAGGACCATACTACTGCAGGCAGAGTAGTTGCTGGTCAAATATTTCTTGATTCAGAAGAATCTGA 

ATTAGAATCCTCTAETCAAGAAGAGGAAGACAGCCT CAAGAGCCAAGAGGGGGAAAGT GTCACAG 

AAGATATCAGCTTTCTAGAGTCTCCAAATCCAGAAAACAAGGACTATGAAGAGCCAAAGAAAGTA 

CGGAAACCAGCTTTGACCGCCATTGAAGGCACAGCACATGGGGAGCCCTGCCACTTCCCTTTTCT 

TTTCCTAGATAAGGAGTATGATGAATGTACATCAGATGGGAGGGAAGATGGCAGACTGTGGTGTG 

CTACAACCTATGACTACAAAGCAGATGAAAAGTGGGGCTTTTGTGAAACTGAAGAAGAGGCTGCT 
AAGAGACGGCAGATGCAGGAAGCAGAAATGATGTATCAAACTGGAATGAAAATCCTTAATGGAAG 
CAATAAGAAAAGCCAAAAAAGAGAAGCATATCGGTATCTCCAAAAGGCAGCAAGCATGAACCATA 

CCAAAGCCCTGGAGAGAGTGTCATATGCTCTTTTATTTGGTGATTACTTGCCACAGAATATCCAG 
GCAGCGAGAGAGATGTTTGAGAAGCTGACTGAGGAAGGCTCTCCCAAGGGACAGACTGCTCTTGG 

CTTTCTGTATGCCTCTGGACTTGGTGTTAATTCAAGTCAGGCAAAGGCCTTGTATATTATACAT 

TTGGAGCTCTTGGGGGCAATCTAATAGCCCACATGGTTTTGGTAAGTAGACTTTAGTGGAAGGCT 
AATAATATTAACATCAGAAGAATTTGTGGTTTATAGCGGCCACAACTTTTTCAGCTTTCATGAC 
CAGATTTGCTTGTATTAAGACCAAATATTCAGTTGAACTTCCTTCAAATTCTTGTTAATGGATAT 

AACACATGGAATCTACATGTAAATGAAAGTTGGTGGAGTCCACAATTTTTCTTTAAAATGATTAG 
TTTGGCTGATTGCCCCTAAAAAGAGAGATCTGATAAATGGCTCTTTTTAAATTTTCTCTGAGTTG 

GAATTGTCAGAATCATTTTTTACATTAGATTATCATAATTTTAAAAATTTTTCTTTAGTTTTTCA 
AAATTTTGTAAATGGTGGCTATAGAAAAACAACATGAAATATTATACAATATTTTGCAACAATGC 

CCTAAGAATTGTTAAAATTCATGGAGTTATETGTGCAGAATGACTCCAGAGAGCTCTACTTTCTG 

TTTTTTACTTTTCATGATTGGCTGTCTTCCCATTTATTCTGGTCATTTATTGCTAGTGACACTGT 
GCCTGCTTCCAGTAGTCTCATTTTCCCTATTTTGCTAATTTGT TACTTTTTCTTTGCTAATTTGG 

AAGATTAACT CATTTTTAATAAAATTATGTCTAAGATTAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 18 
MRVRIGLTLLLCAVLLSLASASSDEEGSODESLDSKTTLTSDESWKDHTTAGRVVAGOIFLESEESEL 
ESSIQEEEDSLKSQEGESVTEDESFLESPNPENKEYEEPKKVRKPALTAIEGTAHGEPCHFPFLFLDK 
EYDECT.SDGREDGRLWCATTYDYKADEKWGFCETEEEAAKRRQMOEAEMMYOTGMKILNGSNKKSOKR 
EAYRYLQKAASMNHTKALERVSYALLEGDYLPQNIQAAREMFEKLTEEGSPKGQTALGFLYASGLGVN 
SSQAKALWYYTFGALGGNLIAHMWLWSRL 

Important features: 
Signal peptide: 
amino acids 1-21 

N-glycosylation sites. 
amino acids 195-199, 217-221, 272-276 

Tyrosine kinase phosphorylation site. 
amino acids 220-228 

N-myristoylation sites. 

amino acids 120-126, 253-259, 268-274, 270-274, 285-291, 289-295 

Glycosaminoglycan attachment site. 
amino acids 267-271 

Microbodies C-terminal targeting signal. 
amino acids 299-303 

Type II fibronectin collagen-binding domain protein. 
amino acids 127-169 

Fructose-bisphosphate aldolase class-II protein. 
amino acids 101-119 
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FIGURE 19 
AATTCAGATTTTAAGCCCATTCTGCAGTGGAATTTCATGAACTAGCAAGAGGACACCATCTTCTT 
GTATTATACAAGAAAGGAGTGTACCTATCACACACAGGGGGAAAAATGCTCTTTTGGGTGCTAGG 
CCTCCTAATCCTCTGTGGTTTTCTGTGGACTCGTAAAGGAAAACTAAAGATTGAAGACATCACTG 

ATAAGTACATTTTTATCACTGGATGTGACTCGGGCTTTGGAAACTTGGCAGCCAGAACTTTTGAT 

AAAAAGGGATTTCATGTAATCGCTGCCTGTCTGACTGAATCAGGATCAACAGCTTTAAAGGCAGA 

AACCTCAGAGAGACTTCGTACTGTGCTTCTGGATGTGACCGACCCAGAGAATGTCAAGAGGACTG 

CCCAGTGGGTGAAGAACCAAGTTGGGGAGAAAGGTCTCTGGGGTCTGATCAATAATGCTGGTGTT 
CCCGGCGTGCTGGCTCCCACTGACTGGCTGACACTAGAGGACTACAGAGAACCTATTGAAGTGAA. 

CCTGTTTGGACTCATCAGTGTGACACTAAATATGCTTCCTTTGGTCAAGAAAGCTCAAGGGAGAG 

TTATTAATGTCTCCAGTGTTGGAGGTCGCCTTGCAATCGTTGGAGGGGGCTATACTCCATCCAAA 
TATGCAGTGGAAGGTTTCAATGACAGCTTAAGACGGGACATGAAAGCTTTTGGTGTGCACGTCTC 

ATGCATTGAACCAGGATTGTTCAAAACAAACTTGGCAGATCCAGTAAAGGTAATTGAAAAAAAAC 

TCGCCATTTGGGAGCAGCTGTCTCCAGACATCAAACAACAATATGGAGAAGGTTACATTGAAAAA 

AGTCTAGACAAACTGAAAGGCAATAAATCCTATGTGAACATGGACCTCTCTCCGGTGGTAGAGTG 

CATGGACCACGCTCTAACAAGTCTCTTCCCTAAGACTCATTATGCCGCTGGAAAAGATGCCAAAA 

TTTTCTGGATACCTCTGTCT CACATGCCAGCAGCTTTGCAAGACTTTTTATTGTTGAAACAGAAA 

GCAGAGCTGGCTAATCCCAAGGCAGTGTGACTCAGCTAACCACAAATGTCTCCTCCAGGCTATGA 
AATTGGCCGATTTCAAGAACACATCTCCTTTTCAACCCCATTCCTTATCTGCTCCAACCTGGACT 

CATTTAGATCGTGCTTATTTGGATTGCAAAAGGGAGTCCCACCATCGCTGGTGGTATCCCAGGGT 

CCCTGCTCAAGTTTTCTTTGAAAAGGAGGGCTGGAATGGTACACACATAGGCAAGTCCTGCCCT 

GTATTTAGGCTTTGCCTGCTTGGTGTGATGTAAGGGAAATTGAAAGACTTGCCCATTCAAAATGA 

CTTTACCGTGGCCTGCCCCATGCTTATGGTCCCCAGCATTTACAGTAACTTGTGAATGTTAAGT 

ATCATCTCTTATCAAATATTAAAAGATAAGTCAACCCAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAA 
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FIGURE 20 
MILFWWIGLLILCGFWTRKGKLKEDITDKYIFITGCDSGFGNLAARTFDKKGFHWIAACLTESG 

STALKAETSERLRTVLLDVTDPENVKRTAOWWKNOVGEKGLWGLINNAGVPGVLAPTDWLTLEDY 

REPIEVNLFGLISVTLNMLPLVKKAQGRVINVSSVGGRLAIWGGGYTPSKYAVEGFNDSLRRDMK 
AFGVHVSCIEPGLFKTNLADPVKVIEKKLAIWEOLSPDIKOQYGEGYTEKSLDKLKGNKSYWNMD 

LSPWVECMDHALTSLFPKTHYAAGKDAKIF WIPLSHMPAALODFLLLKCKAELANPKAV 

Important features of the protein: 
Signal peptide : 

amino acids 1-17 

Transmembrane domain : 

amino acids 136-152 

N-glycosylation sites. 

amino acids 161-163, 187-190 and 253-256 

Glycosaminoglycan attachment site. 
amino acids 39-42 

N-myristoylation sites. 

amino acids. 36-41, 42-47, 108-113, 166-171, 198-203 and 207-212 
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FIGURE 21 

CTGAGGCGGCGGTAGCATGGAGGGGGAGAGTACGTCGGCGGTGCTCTCGGGCFTTGTGCTCGGCG 
CACTCGCTTTCCAGCACCTCAACACGGACTCGGACACGGAAGGTTTTCTTCTTGGGGAAGTAAAA 
GGTGAAGCCAAGAACAGCATTACTGATTCCCAAATGGATGATGTTGAAGTTGTTTATACAATTGA 
CATCAGAAATATATTCCATGCTATCAGCTTTTTAGCTTTTATAATTCTTCAGGCGAAGTAAATG 

AGCAAGCACTGAAGAAAATATTATCAAATGTCAAAAAGAATGTGGTAGGTTGGTACAAATTCCGT 

CGTCATTCAGATCAGATCATGACGTTTAGAGAGAGGCTGCTTCACAAAAACTTGCAGGAGCATTT 
TTCAAACCAAGACCTTGTTTTTCTGCTATTAACACCAAGTATAATAACAGAAAGCTGCTCTACTC 
ATCGACTGGAACATCCTTATATAAACCTCAAAAAGGACTTTTTCACAGGGTACCTTTAGTGGTT 

GCCAATCTGGGCATGTCTGAACAACTGGGTTATAAAACTGTATCAGGTTCCTGTATGTCCACTGG 
TTTTAGCCGAGCAGTACAAACACACAGCTCTAAATTTTTTGAAGAAGATGGATCCTTAAAGGAGG 

TACATAAGATAAATGAAATGTATGCTTCATTACAAGAGGAATTAAAGAGTATATGCAAAAAAGG 

GAAGACAGTGAACAAGCAGTAGATAAACTAGTAAAGGATGTAAACAGATTAAAACGAGAAATTGA 

GAAAAGGAGAGGAGCACAGATTCAGGCAGCAAGAGAGAAGAACATCCAAAAAGACCCTCAGGAGA 
ACATTTTTCTTTGTCAGGCATTACGGACCTTTTTTCCAAATCTGAATTTCTTCATTCATGTGTT 

ATGTCTTFAAAAAATAGACATGTTTCTAAAAGTAGCTGTAACTACAACCACCATCTCGATGTAGT 

AGACAATCTGACCTTAATGGTAGAACACACTGACATTCCTGAAGCTAGTCCAGCTAGTACACCAC 
AAATCATTAAGCATAAAGCCTTAGACTTAGATGACAGATGGCAATTCAAGAGATCTCGGTTGTTA 
GATACACAAGACAAACGATCTAAAGCAAATACTGGTAGTAGTAACCAAGATAAAGCATCCAAAAT 
GAGCAGCCCAGAAACAGATGAAGAAATTGAAAAGATGAAGGGTTTTGGTGAATATTCACGGTCTC 

CTACATTTTGATCCTTTTAACCTTACAAGGAGATTTTTTTATTTGGCTGATGGGTAAAGCCAAAC 
ATTTCTATTGTTTTTACTATGTTGAGCTACTTGCAGTAAGTTCATTTGTTTTTACTATGTTCACC 
TGTTTGCAGTAATACACAGATAACTCTTAGTGCATTTACTTCACAAAGTACTTTTTCAAACATCA 
GATGCTTTTATTTCCAAACCTTTTTTTCACCTTTCACTAAGTTGTTGAGGGGAAGGCTTACACAG 
ACACATTCTTTAGAATTGGAAAAGTGAGACCAGGCACAGTGGCT CACACCTGTAATCCCAGCACT 

TAGGGAAGACAAGTCAGGAGGATTGATTGAAGCTAGGAGTTAGAGACCAGCCTGGGCAACGTATT 
GAGACCATGTCTATTAAAAAATAAAATGGAAAAGCAAGAATAGCCTTATTTTCAAAATATGGAAA 

GAAATTTATATGAAAATTTATCTGAGTCATTAAAATTCTCCTTAAGTGATACTTTTTTAGAAGTA 
CATTATGGCTAGAGTTGCCAGATAAAATGCTGGATATCATGCAATAAATTTGCAAAACATCATCT 
AAAATTTAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 22 
MEGESTSAVLSGFWLGALAFOHLNTDSDTEGFLLGEVKGEAKNSTTDSQMDDVEVWYTIDIQKYI 
PCYCLFSFYNSSGEVNEQALKKILSNVKKNVVGWYKFRRHSDQIMTFRERLLHKNLQEHFSNQDL 
VFLLLTPSIITESCSTHRLEHSLYKPQKGLFHRVPLVVANLGMSEQLGYKTVSGSCMSTGFSRAv 
QTHSSKFFEEDGSLKEVHKINEMYASLQEELKSICKKVEDSEQAVDKLVKDVNRLKREIEKRRGA 

QIQAAREKNIQKDPQENIFLCOALRTFFPNSEFLHSCVMSLKNRHVSKSSCNYNHHLDVVDNLTL 
MVEHTDIPEASPASTPQIIKHKALDLDDRWQFKRSRLLDTODKRSKANTGSSNQDKASKMSSPET 
DEEIEKMKGFGEYSRSPTF 

Important features: 
Signal peptide: 

amino acids 1-19 

N-glycosylation sites. 

amino acids 75-79, 322-326 

N-myristoylation site. 
artino acids 184-154 

Growth factor and cytokines receptors family. 
aIllino acids 134-150 
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FIGURE 24 
MARFGLPALLCTLAVLSAALLAAELKSKSCSEVRRLYVSKGFNKNDAPLHEINGDHLKICPQGST 
CCSOEMEEKYSLOSKDDFKSW VSEOCNHLOAVFASRYKKFDEFFKELLENAEKSLNDMFWKTYGH 

LYMONSELFKDLFVELKRYYWWGNVNLEEMLNDE WARLLERMFRLVNSOYHFTDEYLECWSKYTE 

QLKPFGDVPRKLKLQVTRAFVAARTFAQGLAVAGDVVSKVSVVNPTAOCTHALLKMIYCSHCRGE, 
WTVKPCYNYCSNIMRGCLANOGDLDFEWNNFIDAMLMVAERLEGPFNIESVMDPIDWKISDAIMN 

MODNSWOWSOKVFOGCGPPKPLPAGRISRSISESAFSARFRPHHPEERPTTAAGTSLDRLVTDVK 

EKLKQAKKFWSSLPSNVCNDERMAAGNGNEDDCWNGKGKSRYLFAVTGNG,ANQGNNPEWOWDTS 

KPDIFILROIMALRVMTSKMKNAYNGNDVDFFDISDESSGEGSGSGCEYOQCPSEFDYNATDHAG 

KSANEKADSAGVRPGAQAYLLTVFCILFLVMOREWR 

Important features: 
Signal peptide: 

amino acids 1-22 

ATP/GTP-binding site motif A (P-loop). 

amino acids 515-524. 

N-glycosylation site. 
amino acids 514-518 

Glycosaminoglycan attachment sites. 
amino acids 494-498, 498-502 

N-myristoylation sites. 

amino acids 63-69, 224-230, 276-282, 438-444, 497-503, 531-537 

Glypicans proteins. 
amino acids 54-75, 105-157, 238-280, 309-346, 423-4, 60, 468-506 
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FIGURE 25 
CTCGCCCTCAAATGGGAACGCTGGCCTGGGACTAAAGCATAGACCACCAGGCTGAGTATCCTGAC 
CTGAGTCATCCCCAGGGATCAGGAGCCTCCAGCAGGGAACCTTCCATTATATTCTTCAAGCAACT 

TACAGCTGCACCGACAGTTGCGATGAAAGTTCTAATCTCTTCCCTCCTCCTGTTGCTGCCACTAA 
TGCTGATGTCCATGGTCTCTAGCAGCCTGAATCCAGGGGTCGCCAGAGGCCACAGGGACCGAGGC 

CAGGCTCTAGGAGATGGCTCCAGGAAGGCGGCCAAGAATGTGAGTGCAAAGATTGGTTCCTGAG 

AGCCCCGAGAAGAAAATTCATGACAGTGTCTGGGCTGCCAAAGAAGCAGTGCCCCTGTGATCATT 
TCAAGGGCAATGTGAAGAAAACAAGACACCAAAGGCACCACAGAAAGCCAAACAAGCATTCCAGA 

GCCTGCCAGCAATTTCTCAAACAATGTCAGCTAAGAAGCTTTGCTCTGCCTTTGTAGGAGCTCTG 
AGCGCCCACTCTTCCAATTAAACATTCTCAGCCAAGAAGACAGTGAGCACACCTACCAGACACTC 
TTCTCTCCCACCT CACTCTCCCACTGTACCCACCCCTAAACATCCAGTGCTCTCAAAAAGCA 

TGTTTTTCAAGATCATTTTGTTTGTTGCTCTCTCTAGTGTCTCTCTCTCGTCAGTCTTAGCCT 

GTGCCCTCCCCTTACCCAGGCTTAGGCTTAATTACCTGAAAGATTCCAGGAAACTGTAGCTTCCT 
AGCTAGGTCATTTAACCTTAAATGCAATCAGGAAAGTAGCAAACAGAAGTCAATAAATATTTTT 

AAATGT CAAAAAAAAAAAAAAAAAA 
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FIGURE 26 
MKVLISSLLLLLPLMLMSMVSSSLNPGWARGHRDRGOASRRWLOEGGOECECKDWFLRAPRRKEM 
TVSGLPKKQCPCDHFKGNVKKTRHORHHRKPNKHSRACQQFLKOCOLRSFALPL 

Important features : 

Signal peptide: 

amino acids 1-22 

N-myristoylation sites. 

amino acids 27-33, 46-52 
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FIGURE 27 
GGACGCCAGCGCCTGCAGAGGCTGAGCAGGGAAAAAGCCAGTGCCCCAGCGGAAGCACAGCTCAG 

AGCTGGTCTGCCATGGACATCCTGGTCCCACTCCTGCAGCTGCTGGTGCTGCTTCTTACCCTGCC 
CCTGCACCTCATGGCTCTGCTGGGCTGCTGGCAGCCCCTGTGCAAAAGCTACTTCCCCTACCTGA 

TGGCCGTGCTGACTCCCAAGAGCAACCGCAAGATGGAGAGCAAGAAACGGGAGCTCTTCAGCCAG 

ATAAAGGGGCTTACAGGAGCCTCCGGGAAAGTGGCCCTACTGGAGCTGGGCTGCGGAACCGGAGC 
CAACTTTCAGTTCTACCCACCGGGCTGCAGGGTCACCTGCCTAGACCCAAATCCCCACTTTGAGA 

AGTTCCTGACAAAGAGCATGGCTGAGAACAGGCACCTCCAATATGAGCGGTTTGTGGTGGCTCCT 

GGAGAGGACATGAGACAGCTGGCTGATGGCTCCATGGATGTGGTGGTCTGCACTCTGGTGCTGTG 

CTCTGTGCAGAGCCCAAGGAAGGTCCTGCAGGAGGTCCGGAGAGTACTGAGACCGGGAGGTGTGC 

TCTTTTTCTGGGAGCATGTGGCAGAACCATATGGAAGCTGGGCCTTCATGTGGCAGCAAGTTTTC 

GAGCCCACCTGGAAACACATTGGGGATGGCTGCTGCCT CACCAGAGAGACCTGGAAGGATCTTGA 

GAACGCCCAGTTCTCCGAAATCCAAATGGAACGACAGCCCCCTCCCTTGAAGTGGCTACCTGTTG 

GGCCCCACATCATGGGAAAGGCTGTCAAACAATCTTTCCCAAGCTCCAAGGCACTCATTTGCTCC 

TTCCCCAGCCTCCAATTAGAACAAGCCACCCACCAGCCTATCTATCTTCCACTGAGAGGGACCTA 
GCAGAATGAGAGAAGACATTCATGTACCACCTACTAGTCCCTCTCTCCCCAACCTCTGCCAGGGC 
AATCTCTAACT CAATCCCGCCTTCGACAGTGAAAAAGCTCTACTTCTACGCTGACCCAGGGAGG 

AAACACTAGGAccoTGTTGTATCCTCAACTGCAAGTTTCTGGACTAGTCTCCCAACGTTTGCCTC 
CCAATGTTGTCCCTTTCCTTCGTTCCCATGGTAAAGCTCCTCTCGCTTTCCTCCTGAGGCTACAC 

CCATGCGTCTCTAGGAACTGGTCACAAAAGTCATGGTGCCTGCATCCCTGCCAAGCCCCCCTGAC 

CCTCTCTCCCCACTACCACCTTCTTCCTGAGCTGGGGGCACCAGGGAGAATCAGAGATGCTGGGG 

ATGCCAGAGCAAGACTCAA AGAGGCAGAGGTTTGTTCT CAAATATTTTTTAATAAATAGACGAA 

ACCACG 
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FIGURE 2S 
MDILVELLQLLVLLLTLPLHLMALLGCWQPLCKSYFPYLMAVLTPKSNRKMESKKRELFSQIKGL 
TGASGKVALLELGCGTGANFOFYPPGCRWTCLDPNPHFEKFLTKSMAENRHLQYERE"VVAPGEDM 

RQLADGSMDVVVCTLVLCSVQsPRKVLQEVRRVLRPGGVLFFWEHVAEPYGSWAFMWQQVFEPTW 
KHIGDGCCLTRETWKDLENAQFSEIOMEROPPPLKWLPWGPHIMGKAVKQSFPSSKALICSFPSL 

QLEQATHQPIYLPLRGT 

Important features : 
Signali peptide: 

amino acids -23 

Leucine 2ipper pattern. 
amino acids 10-32 

N-myristoylation sites. 

amino acids 64-70, 78-84, 80-86, 91-97, 201-207 
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FIGURE 29 
CAATGTTTGCCTATCCACCTCCCCCAAGCCCCTTTACCTATGCFGCTGCTAACGCTGCTGCTGCT 
GCTGCTGCTGCTTAAAGGCTCATGCTTGGAGTGGGGACTGGTCGGTGCCCAGAAAGTCTCTCTG 

CCACTGACGCCCCCATCAGGGATTGGGCCTTCTTTCCCCCTTCCTTTCTGTGTCTCCTGCCTCAT 

CGGCCTGCCATGACCTGCAGCCAAGCCCAGCCCCGTGGGGAAGGGGAGAAAGTGGGGGATGGCTA 

AGAAAGCTGGGAGATAGGGAACAGAAGAGGGTAGTGGGTGGGCTAGGGGGGCTGCCTTATTTAAA 
GTGGTTGTTTATGATTCTTATACTAATTTATACAAAGATATTAAGGCCCTGTTCATAAGAAATT 

GTTCCCTTCCCCTGTGTTCAATGTTTGTAAAGATTGTTCTGTGTAAATATGTCTTTATAATAAAC 

AGTTAAAAGCTGAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 3O 
MLLLTLLL LLL LLKGSCLEWGLVGAOKVSSATDAPIRDWAFFPPSFLCLLPHRPAMTCSOAOPRG 
EGEKWGDG 

Important features: 
Signal peptide: 

amino acids 1-15 

Growth factor and cytokines receptors family: 

amino acids 3-18 
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FIGURE 31 
GTTTGAATTCCTTCAACTATACCCACAGTCCAAAAGCAGACTCACTGFGTCCCAGGCTACCAGT 

CCTCCAAGCAAGTCATTTCCCTTATTTAACCGATGTGTCCCTCAAACACCTGAGTGCTACTCCCT 

ATTTGCATCTGTTTTGATAAATGATGTTGACACCCTCCACCGAATTCTAAGTGGAATCATGTCGG 
GAAGAGATACAATCCTTGGCCTGTGTATCCTCGCATTAGCCTTGTCTTTGGCCATGATGTTTACC 

TTCAGATTCATCACCACCCTTCTGGTTCACATTTTCATTTCATTGGTTATTTTGGGATTGTTGTT 
TGTCTGCGGTGTTTTATGGTGGCTGTATTATGACTATACCAACGACCTCAGCATAGAATTGGACA 
CAGAAAGGGAAAATATGAAGTGCGTGCTGGGGTTTGCTATCGTATCCACAGGCATCACGGCAGTG 

CTGCTCGTCTTGATTTTTGTTCTCAGAAAGAGAATAAAATTGACAGTTGAGCTTTTCCAAATCAC 

AAATAAAGCCATCAGCAGTGCTCCCTTCCTGCTGTTCCAGCCACGTGGACATTTGCCATCCTCA 

TTTTCTTCTGGGTCCTCTGGGTGGCTGTGCTGCTGAGCCTGGGAACTGCAGGAGCTGCCCAGGTT 

ATGGAAGGCGGCCAAGTGGAATAAAGCCCCTTTCGGGCATTCGGTACATGTGGTCGTACCATTT 

AATTGGCCTCATCTGGACTAGTGAATTCATCCTTGCGTGCCAGCAAATGACTATAGCTGGGGCAG 

TGGTTACTTGTATTTCAACAGAAGTAAAAATGATCCTCCTGATCATCCCATCCTTTCGTCTCTC 

TCCATTCTCTTCTTCTACCATCAAGGAACCGTTGTGAAAGGGTCATTTTTAATCTCTGTGGTGAG 
GATTCCGAGAATCATTGTCATGTACATGCAAAACGCACTGAAAGAACAGCAGCATGGTGCATTGT 

CCAGGTACCTGTTCCGATGCTGCTACTGCTGTTTCTGGTGTCTTGACAAATACCTGCTCCATCTC 

AACCAGAATGCATATACTACAACTGCTATTAATGGGACAGATTTCTGTACATCAGCAAAAGAGC 

ATTCAAAATCTTGTCCAAGAACTCAAGTCACTTTACATCTATTAACTGCTTTGGAGACTTCATAA 
TTTTTCTAGGAAAGGTGTTAGTGGTGTGTTTCACTGTTTTTGGAGGACTCATGGCTTTTAACTAC 

AATCGGGCATTCCAGGFGTGGGCAGTCCCTCTGTTATTGGTAGCTTTTTTTGCCTACTTAGTAGC 
CCATAGTTTTTTATCTGTGTTTGAAACTGTGCTGGAGCACTTTTCCTGGTTTTGCTGTTGATC 

EGGAAACAAATGATGGATCGTCAGAAAAGCCCTACTTATGGATCAAGAATTTCTGAGTTTCGTA 

AAAAGGAGCAACAAATTAAACAATGCAAGGGCACAGCAGGACAAGCACTCATTAAGGAATGAGGA 

GGGAACAGAACTCCAGGCCATTGTGAGATAGATACCCATTTAGGTATCTGTACCTGGAAAACATT 
TCCTTCTAAGAGCCATTTACAGAATAGAAGATGAGACCACTAGAGAAAAGTTAGTGAATTTTTTT 

TTAAAAGACCTAATAAACCCTATTCTTCCT CAAAA 
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FIGURE 32 
MSGRDTILGLCIALALSLAMMETERFITT WHIFISTWILGLILFWCGVLWWLYYDYTNDLSE 

LDTERENMKCVEGFAIWSTGITAVILVLIFWLRKRIKLTVELFQITNKAISSAPFLLFOPLWTFA 

ILIFE'WWLWVAWLLSLGTAGAAQWMEGGOVEYKPLSGRYMWSYHLIGLIWTSEFILACQQMTIA 

GAVWTCYFNRSKNDPPDHPILSSLSILFFYHQGTVVKGSFLISWVRIPRIIWMYMONALKEQQHG 

ALSRYLFRCCYCCF'WCLDKYLLHINONAYTTTAINGTDFCTSAKEDAFKILSKNSSHFTSINCFGD 

FIIFLGKVLVVCFTWFGGLMAFNYNRAFOVWAVPLLLWAFFAYLVAHSFLSWFETWLDALFLCFA 

VDLETNDGSSEKPYFMDQEFLSFWKRSNKLNNARAQQDKHSLRNEEGTELQAIVR 

Important features : 

Signal peptide: 
arnino acids 1-20 

Putative transmembrane domains: 

amino acids 35-54, 75-97, 126-4 6, 185-2O4, 333-350, 352-371. 

N-glycosylation sites. 

amino acids 204-208, 295-299, 313-317 

N-myristoylation sites. 

amino acids 147-153, 178-184, 196-2O2, 296-275 342-348 
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FIGURE 33 
GTTCGATTAGCTCCTCTGAGAAGAAGAGAAAAGGTTCTTGGACCTCTCCCTGTTTCTTCCTTAGA 
ATAATTTGTATGGGATTTGTGAGCAGGAAAGCCTAAGGGAAAAAGAATATTCATTCTGTGTGGT 

GAAAATTTTTTGAAAAAAAAATTGCCTTCTTCAAACAAGGGTGTCATTCTGATATTTATGAGGAC 
TGTTGTTCT CACTATGAAGGCATCTGTTATTGAAATGTTCCTTGTTTTGCTGGTGACTGGAGTAC 
ATTCAAACAAAGAAACGGCAAAGAAGATTAAAAGGCCCAAGTTCACTGTGCCTCAGATCAACTGC 
GATGTCAAAGCCGGAAAGATCACGATCCTGAGTTCATTGTGAAATGTCCAGCAGGATGCCAAGA 
CCCCAAATACCATGTTTATGGCACTGACGTGTATGCATCCTACTCCAGTGTGTGTGGCGCTGCCG 
TACACAGTGGTGTGCTTGATAATTCAGGAGGGAAAATACTTGTTCGGAAGGTTGCTGGACAGTCT 
GGTTACAAAGGGAGTTATTCCAACGGTGTCCAATCGTTATCCCTACCACGATGGAGAGAATCCTT 
TATCGTCTTAGAAAGTAAACCCAAAAAGGGTGTAACCTACCCATCAGCTCTTACAFACTCATCAT 
CGAAAAGTCCAGCTGCCCAAGCAGGTGAGACCACAAAAGCCACAGAGGCCACCTATTCCAGGG 
ACAACTGCACAGCCGGTCACTCTGATGCAGCTTCTGGCTGTCACTGTAGCTGTGGCCACCCCCAC 
CACCTTGCCAAGGCCATCCCCTTCTGCGCTCTACCACCAGCATCCCCAGACCACAATCAGTGG 

GCCACAGGAGCCAGGAGATGGATCTCTGGTCCACTGCCACCTACACAAGCAGCCAAAACAGGCCC 
AGAGCTGATCCAGGTATCCAAAGGCAAGATCCTTCAGGAGCTGCCTTCCAGAAACCTGTTGGAGC 
GGAGTCAGCCTGGGACTTGTTCCAAAAGAAGAATTGAGCACACAGTCTTTGGAGCCAGTATCCC 
TGGGAGATCCAAACTGCAAAATTGACTTGTCGTTTTTAATTGATGGGAGCACCAGCATTGGCAAA. 
CGGCGATTCCGAATCCAGAAGCAGCTCCTGGCTGATGTTGCCCAAGCTCTTGACATTGGCCCTGC 
CGGTCCACTGATGGGTGTTGTCCAGTATGGAGACAACCCTGCTACTCACTTTAACCTCAAGACAC 
ACACGAATTCTCGAGATCTGAAGACAGCCATAGAGAAAATTACTCAGAGAGGAGGACTTTCTAAT 
GTAGGTCGGGCCATCTCCTTGTGACCAAGAACTTCTTTTCCAAAGCCAATGGAAACAGAAGCGG 
GGCTCCCAATGTGGTGGTGGTGATGGTGGATGGCTGGCCCACGGACAAAGTGGAGGAGGCTTCAA 
GACTTGCGAGAGAGTCAGGAATCAACATTTCTTCATCACCATTGAAGGTGCGCTGAAAATGAG 
AAGCAGTATGTGGTGGAGCCCAACTTTGCAAACAAGGCCGTGTGCAGAACAAACGGCTTCTACTC 
GCTCCACGTGCAGAGCTGGTTTGGCCTCCACAAGACCCTGCAGCCTCTGGTGAAGCGGGTCTGCG 
ACACTGACCGCCTGGCCTGCAGCAAGACCTGCTTGAACTCGGCTGACAETGGCTTCGTCACGAC 
GGCTCCAGCAGTGTGGGGACGGGCAA CTCCGCACCGTCCTCCAGTTTGTGACCAACCTCACCAA 
AGAGTTTGAGATTTCCGACACGGACACGCGCATCGGGGCCGTGCAGTACACCTACGAACAGCGGC 
TGGAGTTTGGGTTCGACAAGTACAGCAGCAAGCCTGACATCCTCAACGCCATCAAGAGGGTGGGC 
TACTGGAGTGGTGGCACCAGCACGGGGGCTGCCATCAACTTCGCCCTGGAGCAGCTCTTCAAGAA 
GTCCAAGCCCAACAAGAGGAAGTTAATGAICCT CAT CACCGACGGGAGGTCCTACGACGACGTCC 
GGATCCCAGCCATGGCTGCCCATCTGAAGGGAGTGATCACCTATGCGATAGGCGTTGCCTGGGCT 
GCCCAAGAGGAGCTAGAAGTCATGCCACCACCCCGCCAGAGACCACCCTTCTTGTGGACGA 
GTTTGACAACCTCCATCAGTATGTCCCCAGGATCATCCAGAACATTTGTACAGAGTTCAACTCAC 

AGCCTCGGAACTGAATTCAGAGCAGGCAGAGCACCAGCAAGTGCTGCTTTACTAACTGACGTGTT 
GGACCACCCCACCGCTTAATGGGGCACGCACGGTGCATCAAGTCTTGGGCAGGGCATGGAGAAAC 
AAATGTCTTGTTATTATTCTTTGCCATCATGCTTTTTCATATTCCAAAACTTGGAGTTACAAAGA 
TGATCACAAACGTATAGAATGAGCCAAAAGGCACATCATGTTGAGGGTGCTGGAGATTTTACAT 
TTTGACAATTGTTTCAAAATAAATGTTCGGAATACAGTGCAGCCCTTACGACAGGCTTACGTAG 
AGCTTTTGTGAGATTTTTAAGTTGTTATTTCTGATTTGAACTCTGTAACCCTCAGCAAGTTTCAT 
TTTTGTCATGACAATGTAGGAATTGCTGAATTAAATGTTTAGAAGGATGAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAG 
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FIGURE 34 
MRTWVLTMKASVIEMFLWLLWTGVHSNKETAKKIKRPKFTVPQINCDVKAGKIIDPEFIVKCPAG 
CODPKYHWYGTDWYASYSSVCGAAVHSGVLDNSGGKILVRKVAGOSGYKGSYSNGVOSLSLPRWR 

ESFIVLESKPKKGVTYPSALTYSSSKSPAAQAGETTKAYQRPPIPGTTAQPWTLMQLLAVTWAVA 
TPTTLPRPSPSAASTTSIPRPQSVGHRSQEMDLWSTATYTSSQNRPRADPGIORQDPSGAAFOKP 

WGADWSLGLVPKEELSTOSLEPWSLGDPNCKIDLSFLIDGSTSIGKRRFRIOKOLLADVAQALDI 
GPAGPLMGVVOYGDNPATHFNLKTHTNSRDLKTAIEKITORGGLSNVGRAISFWTKNFFSKANGN 
RSGAPNV WVVMVDGWPTDKWEEASRLARESGINIFFITIEGAAENEKCYWWEPNFANKAVCRTNG 
FYSLHVOSWFGLHKTLOPLWKRVCDTDRLACSKTCLNSADIGFWIDGSSSVGTGNFRTVLOEWTN 
LTKEFEISDTDTRIGAVOYTYEQRLEFGFDKYSSKPDILNAIKRWGYWSGGTSTGAAINFALEQL 
FKKSKPNKRKLMILITDGRSYDDVRIPAMAAHLKGVITYAIGVAWAAQEELEVIATHPARDHSFF 
WDEFDNLHCYWPRIIQNICTEFNSQPRN 

Important features: 
Signal peptide: 
amino acids i-26 

Transmembrane domain : 

amino acids 181-200 

N-glycosylation sites. 

amino acids 390-394 52O-524 

N-myristoylation sites. 

amino acids 23-29, 93-99, 115-121, 262-268, 367-373, 389-395, 

431-437, 466-472, 509-515, 570-576, 571-577, 575-581, 627-633 

Amidation site. 

amino acids 304-308 
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FIGURE 35 
CCGAGCACAGGAGATGCCTGCGTTTAGGAGGTGGCTGCGTGTGGGAAAAGCTACAAGGAAGAAATGC 

CAAACCATGTCTTTTTTTCTGTTTTCAGAGTAGTTCACAACAGATCTGAGTGTTTTAATTAAGCATGGAAT 

ACAGAAAACAACAAAAAACTTAAGCTTAATTTCATCTGGAATTCCACAGTTTCTTAGCTCCCTGGACCC 

GGTTGACCTGTGGCTCTTCCCGCTGGCTGCTCTATCACGTGGTGCTCTCCGACTACT CACCCCGAGTGTA 

AAGAACCTTCGGCTCGCGTGCTTCTGAGCTGCTGTGGATGGCCTCGGCTCTCTGGACTGTCCTTCCGAGTA 
GGATGTCACTGAGATCCCTCAAATGGAGCCTCCTGCTGCTGTCACTCCTGAGTTTCTTTGTGATGTGGTAC 
CTCAGCCTTCCCCACTACAATGTGATAGAACGCGTGAACTGGATGTACTTCTATGAGTATGAGCCGATTTA 

CAGACAAGACTTTCACTTCACACTTCGAGAGCATTCAAACTGCTCTCATCAAAATCCATTTCTGGTCATTC 

TGGGACCCCCACCCTTCAGATGTGAAAGCCAGGCAGGCCATTAGAGTTACTTGGGGTGAAAAAAAGTCT 

TGGTGGGGATAGAGGTCTTACATTTCTTATTAGGCCAAGAGGCTGAAAAGGAAGACAAAATGTGGC 

ATTGTCCTTAGAGGATGAACACCTTCTTATGGTGACATAATCCGACAAGATTTTTAGACACATATAATA 

ACCTGACCTTGAAAACCATTATGGCATTCAGGGGGTAACTGAGTTTTGCCCCAATGCCAAGTACGTAATG 

AAGACAGACACTGATGTTCACAATACTGGCAATTAGTGAAGTACTTAAACCTAAACCACTCAGA 

GAAGTTTTTCACAGGTTATCCTCTAATTGATAATTATTCCTATAGAGGATTTTACCAAAAAACCCATATTT 
CITACCAGGAGTATCCTTTCAAGGTGTTCCCCCATACTGCAGTGGGTGGGTTATATAATGTCCAGAGAT 

GGTGCCAAGGATCTATGAAAGAGGGTCACGTAAAACCCATCAAGTTGAAGATGTTTATGTCGGGAT 

CGTTTGAATTTATTAAAAGTGAACATTCATATTCCAGAAGACACAAATCTTTCTTTCTATATAGAACC 

ATGGATGTCTGTCA ACGAGACGTGTGATTGCAGCCCATGGCTTTTCTCCAAGGAGATCATCACT 

TGGCAGGTCATGCTAAGGAACACCACATGCCATTATTAACTTCACATTCTACAAAAAGCCTAGAAGGACAG 
GATACCGTGGAAAGTGAAATAAAGTAGGACTGGGAAAATTCAGGGGAGGTCAGTGTGCTGGCT 

ACACTGAACTGAAACTCATGAAAAACCCAGACGGAGACTGGAGGGTTACACTTGTGATTTATAGTCAGG 

CCCTTCAAAGATGATATGTGGAGGAATAAAATAAAGGAATTGGAGGTTTTTGCTAAAGAAATAATAGG 

ACCAAACAATTTGGACATGTCATTCTGTAGACTAGAATTTCTTAAAAGGGTGTTACTGAGTTATAAGCTCA 
CAGGCTGAAAAACAAAACAAGE AGAGTATTAGAACAATGTAGCACTTGAAGGTTTGTGTA 

TATCTTAGTGGATTACCAATTTAAAAATATATGTAGTTCTGTGTCAAAAAACTTCTTCACTGAAGTTATA 

CTGAACAAAATTTTACCTGTTTTTGGTCATTTATAAAGTACTTCAAGATGTTGCAGTATTTCACAGTTATT 
ATTATTAAAAACTTCAACTTGGTTTAAAGITTGACGATTCAATACAAGAAAAAAGGATAG 

TGAACATTCTTACATGCAAACATTTCCAGTACTAACGATCAGTTTATATTGATACACACTCCA 

TTAATGTAAAGTCATAGGTCATTAETGCATATCAGTAATCTCGGACTTGTTAAATATTACTGTGGT 

AATATAGAGAAGAATTAAAGCAAGAAAATCTGAAAA 
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FIGURE 36 
MASALWTVLPSRMSLRSLKWSLLLLSLLSEEVMWYLSLPHYNVIERVNWMYFYEYEPIYRODFHE 

TLREHSNCSHONPFLVILWTSHPSDVKAROAIRVTWGEKKSWWGYEWLTFFLLGOEAEKEDKMLA 

LSLEDEHLLYGDIIRODFLDTYNNLTLKTIMAFRWVTEFCPNAKYVMKTDTDVFINTGNLVKYLL 

NLNHSEKFFTGYPLIDNYSYRGFYOKTHISYOEYPFKVFPPYCSGLGYIMSRDLVPRIYEMMGHV 

KPIKFEDWYWGCLNLLKVNIHIPEDTNLFFLYRIHLDWCOLRRVIAAHGFSSKEIITFWOWMLR 

NTTCHY 

Important features: 

Type II transmembrane domain : 
allino acids 20-39 

N-glycosylation sites. 

amino acids 72-76, 154-158, 198-202, 212-216, 326-330 

Glycosaminoglycan attachment site. 
amino acids 239-243 

Ly-6 W u-PAR domain proteins. 
amino acids 23-37 

N-Tyristoylation site. 

amino acids 271-277 
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FIGURE 38 
MELGCWTOLGLTFLQLLLISSLPREYTVINEACPGAEWNIMCRECCEYDQIECVCPGKREVVGYT 
IPCCRNEENECDSCLIHPGCTIFENCKSCRNGSWGGTLDDFYWKGFYCAECRAGWYGGDCMRCGO 

VLRAPKGQILLESYPLNAHCEWTIHAKPGFVIQLREVMLSLEFDYMCQYDYVEVRDGDNRDGQII 
KRVCGNERPAPIOSEGSSLHWLFHSDGSKNFDGFHAIYEEITACSSSPCFHDGTCVLDKAGSYKC 

ACLAGYTGQRCENLLEERNCSDPGGPVNGYQKITGGPGLINGRHAKIGTVVSFFCNNSYVLSGNE 
KRTCQQNGEWSGKQPICIKACREPKISDLVRRRVLPMQVOSRETPLHOLYSAAFSKQKLQSAPTK 
KPALPFGDLPMGYOHLHTQLOYECISPFYRRLGSSRRTCLRTGKWSGRAPSCIPICGKIENITAP 

KTQGLRWPWOAAIYRRTSGVHDGSLHKGAWFLVCSGALVNERTVVVAAHCVTDLGKVTMIKTADL 

KWWLGKFYRDDDRDEKTIOSLOISAIILHPNYDPILLDADIAILKLLDKARISTRVOPICLAASR 

DLSTSFOESHITVAGWNVLADVRSPGFKNDTLRSGVVSVVDSLLCEEQHEDHGIPWSWTDNMFCA 

SWEPTAPSDICTAETGGIAAVSFPGRASPEPRWHLMGLVSWSYDKTCSHRLSTAFTKVLPFKDWI 
ERNMK 

Important features of the protein: 
Signal peptide : 

amino acids 1-23 

EGF-like domain cysteine pattern signature. 

amino acids 260-272 

N-glycosylation sites. 

amino acids 96-100, 279-283, 316-320, 451-455, 614-618 
N-myristoylation sites. 

amino acids 35-41, 97-103, 256-262, 284-290, 298-304, 308-314, 
474-480, 491-497, 638-644, 666-672 
Amidation site. 

amino acids 56-60 

Serine proteases, trypsin family. 
amino acids 489-506 

CUB domain proteins profile. 
amino acids 150-167 
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FIGURE 39 
GGTTCCTACAICCTCTCACTGAGAAICAGAGAGCATAACTTCTACGGGCCCGGATATAACGGGCTAATC 

GAAGGTTCTCAGTCAAATCTTGTGACTACTGATTGTGGGGGCATGGCAAGGTTTGCTTAAAGGAGCTTGGCTGG 

TTTGGGCCCTTGTAGCTGACAGAAGGTGGCCAGGGAGAATGCAGCACACFGCTCGGAGAATGAAGGCGCTTCTGFTGC 
TGGTCTTGCCTTGGCTCAGTCCTGCTAACTACATTGACAATGTGGGCAACCTGCACTTCCTGTATTCAGAACTCTGTA 
AAGGTGCCTCCCACTACGGCCTGACCAAAGATAGGAAGAGGCGCTCACAAGATGGCTGTCCAGACGGCTGTGCGAGCC 
TCACAGCCACGGCTCCCTCCCCAGAGGTTTCGCAGCTGCCACCACCCTTAATGACAGACGAGCCTGGCCTAGACA 

ACCCTGCCACGTGCCTCGGCAGAGGACGGGCAGCCAGCAATCAGCCCAGTGGACTCGGCCGGAGCAACCGAACTA. 

GGGCACGGCCCTTGAGAGACCACEATTAGAAGCAGATCATAAAAAAATAAATCGAGCTTGAGTGTTCTTCGAA 

GGACAAAGAGCGGGAGTGCAGTTGCCAACCATGCCGACCAGGGCAGGGAAAATTCTGAAAACACCACTGCCCCTGAAG 
CTTTCCAAGGTTGTACCACCTGATTCCAGATGGTGAAATTACCAGCATCAAGATCAA CGAGTAGACCCAGTGAAA 

GCCTCTCTATTAGGCGGTGGGAGGAGCGAAACCCCACTGGTCCATATCATTATCCAACACATTACGTGATGGGG 

TGATCGCCAGAGACGGCCGGCTACGCCAGGAGACACAFCTAAAGGTCAACGGGATGGACATCAGCAATGTCCCTC 

ACAACTACGCTGTGCGTCTCCTGCGGCAGCCCGCCAGGGCTGTGGCTGACTGTGATGCGTGAACAGAAGTTCCGCA 

GCAGGAACAATGGACAGGCCCCGGAGCCACAGACCCCGAGATGACAGCTTTCAT.GIGATTCTCAACAAAAGTAGCC 

CCGAGGAGCAGCTTGGAATAAAACGGGCGCAAGGTGGATGAGCCTGGGGTTTCACTCAATGIGCTGGATGGCG 

GTGTGGCATATCGACAGGTCAGCTTGAGGAGAATGACCGTGTGAGCCATCAATGGACAGATCCGATATGGCA 

GCCCAGAAAGTGCGGCECATCTGACAGGCCAGTGAAAGACGTGTTCACCTCGTCGTGTCCCGCCAGGTTCGGCAGC 

GGAGCCCTGACATCTTCAGGAAGCCGGCGGAACAGCAATGGCAGCCGTCCCCAGGGCCAGGGGAGAGGAGCAACA 

CTCCCAAGCCCCTCCATCCTACAATTACTTGTCATGAGAAGGGGTAAAATCCAAAAAGACCCCGGTGAACTCCG 

GCATGACCGTCGCAGGGGGAGCATCACATAGAGAATGGGATTTGCCTATCTATGTCATCAGTGTTGAGCCCGGAGGAG 
TCATAAGCAGAGATGGAAGAAAAAAACAGGTGACATTTTGTTGAATGTGGATGGGGTCGAACTGACAGAGGTCAGCC 

GGAGTGAGGCAGTGGCATTATTGAAAAGAACATCATCCTCGATAGTACT CAAAGCTTGGAAGTCAAAGAGTATGAGC 

CCCAGGAAGACTGCAGCAGCCCAGCAGCCCTGGACTCCAACCACAACAGGCCCCACCCAGTGACGGTCCCCACCT 

GGGTCATGGGCTGGAATTACCACGGTGCTTGATAACGTAAAGATATTGTATTACGAAGAAACACAGCTGGAAGC 

TGGGCTCGCATTGTAGGAGGTTATGAAGAAACAATGGAAACAAACCTTTTTTCACAAATCCATTGTTGAAGGAA 

CACCAGCATACAAGAEGGAAGAAT AGAGGGTGATATTCTCTTGCGTCAATGGTAGAAGTACATCAGGAATGA 

TACATGCTTGCTTGGCAAGACTGCTGAAAGAACTTAAAGGAAGAATTACTCTAACTATTGTTTCTTGGCCTGGCACTT 
TTFTATAGAATCAATGATGGGTCAGAGGAAAACAGAAAAATCACAAATAGGCTAAGAAGTTGAAACACTATATTTATC 
TTGTCAGTTTTTATATTTAAAGAAAGAATACATTGTAAAAATGTCAGGAAAAGTATGATCATCTAATGAAAGCCAGTT 
ACACCTCAGAAAATATGATTCCAAAAAAATTAAAACTACTAGTTTTTTTTCAGTGTGGAGGATTTCTCATACTCTAC 

AACAGTIAEATTTTTCATTCAATAAAAAGCCCEAAAACAACTAAAATGATTGATTGTATACCCCACTGAATT 

CAAGCTGATTTAAATTTAAAATTTGGTATATGCTGAAGTCTGCCAAGGGTACATTATGGCCATTTTTAATTTACAGCT 

AAAATATTTTTTAAAATGCATTGCTGAGAAACGTTGCTTTCATCAAACAAGAATAAAATTTTCAGAAGTTAAA 
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FIGURE 4O 
MKALLLLVLPWLSPANYIDNWGNLH FLYSELCKGASHYGLTKDRKRRSODGCPDGCASLTATAPS 

PEVSAAATISLMTDEPGLDNPAYVSSAEDGOPAISPWDSGRSNRTRARPFERSTIRSRSFKKINR 

ALSWLRRTKSGSAVANHADOGRENSENTTAPEWFPRLYHLIPDGEITSIKINRVDPSESLSIRLV 

GGSETPLWHIIIQHIYRDGVIARDGRLLPGDEILKVNGMDISNVPHNYAVRLLRQPCOVLWLTVM 

REOKFRSRNNGQAPDAYRPRDDSFHVILNKSSPEEOLGIKLVRKVDEPGVFIFNVLDGGWAYRHG 

QLEENDRVLAINGHDLRYGSPESAAHLIQASERRVHLVVSRQWRQRSPDIFQEAGWNSNGSWSPG 

PGERSNTPKPLHPTITCHEKWWNIQKDPGESLGMTVAGGASHREWDLPIYVISVEPGGVISRDGR 

IKTGDILLNVDGVELTEVSRSEAVALLKRTSSSIVLKALEVKEYEPQEDCSSPAALDSNHNMAPP 
SDWSPSWWMWLELPRCLYNCKDIWLRRNTAGSLGFCIWGGYEEYNGNKPFFIKSIVEGTPAYNDG 

RRCGDILAVNGRSTSGMHACLARLLKELKGRIELTIWSWPGTEL 

Important features: 
Signal peptide: 

amino acids 1-15 

N-glycosylation sites. 

amino acids 108-112, 157-161, 289-293, 384-388 

Tyrosine kinase phosphorylation sites. 

amino acids 433-441, 492-500 

N-myristoylation sites. 

amino acids 51-57, 141-147, 233-239, 344-350, 423-429, 447-453, 

467-473, 603-609 
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FIGURE 41 
ACCAGGCATTGTATCTTCAGTGTCATCAAGTCGCAATCAGATTGGAAAAGCTCAACTTGAAGCTT 

CTTGCCTGCAGTGAAGCAGAGAGATAGATATTATTCACGTAATAAAAAACATGGGCTTCAACCTGACT 
TTCCACCTTTCCTACAAATTCCGATTACTGTTGCTGTTGACTTTGTGCCTGACAGTGGTTGGGTGGGC 

CACCAGTAACTACTTCGTGGGTGCCATTCAAGAGATTCCTAAAGCAAAGGAGTTCATGGCTAATTTCC 

ATAAGACCCTCATTTTGGGGAAGGGAAAAACCTGACTAATGAAGCATCCACGAAGAAGGTAGAACTT 

GACAACTGTCCTTCTGTGTCTCCTTACCTCAGAGGCCAGAGCAAGCTCATTTTCAAACCAGATCT CAC 

TTGGAAGAGGTACAGGCAGAAAATCCCAAAGTGTCCAGAGGCCGGTATCGCCCTCAGGAAGAAAG 

CTTTACAGAGGGTCGCCATCCTCGTTCCCCACCGGAACAGAGAGAAACACCTGATGTACCTGCTGGAA 
CATCTGCATCCCTTCCTGCAGAGGCAGCAGCTGGATTATGGCATCACGTCACCACCAGGCGAAGG 

TAAAAAGTTTAATCGAGCCAAACTCTTGAATGTGGGCTATCTAGAAGCCCTCAAGGAAGAAAATTGGG 
ACTGCTTTATATTCCACGATGTGGACCTGGTACCCGAGAATGACTTTAACCTTTACAAGTGTGAGGAG 

CATCCCAAGCATCTGGTGGTTGGCAGGAACAGCACTGGGTACAGGTTACGTTACAGTGGAATTTGG 

GGGTGTTACTGCCCTAAGCAGAGAGCAGTTTTTCAAGGTGAATGGATTCTCTAACAACTACTGGGGAT 

GGGGAGGCGAAGACGATGACCCAGACT CAGGGTTGAGCTCCAAAGAATGAAAATTTCCCGGCCCCTG 

CCTGAAGTGGGTAAATATACAATGGTCTTCCACACTAGAGACAAAGGCAATGAGGTGAACGCAGAACG 

GATGAAGCTCTTACACCAAGTGTCACGAGTCTGGAGAACAGATGGGTTGAGTAGTTGTTCTATAAAT 

TAGTATCTGTGGAACACAATCCTTTATATATCAACATCACAGTGGATTTCTGGTTTGGTGCATGACCC 
TGGATCTTTTGGTGATGTTTGGAAGAACTGATTCTTTGTTTGCAATAATTTTGGCCTAGAGACTTCAA 

ATAGTAGCACACATTAAGAACCTGTTACAGCTCATTGTTGAGCTGAATTTTTCCTTTTT GTATTTTCT 

TAGCAGAGCTCCTGGTGATGTAGAGTATAAAACAGTTGTAACAAGACAGCTTTCTTAGTCATTTTGAT 

CATGAGGGTAAAATTGTAAEATGGATACTTGAAGGACTTTATATAAAAGGAEGACTCAAAGGATAA 

AATGAACGCTATTGAGGACTCTGGTTGAAGGAGATTTATTTAAATTTGAAGTAATATATTATGGGAT 

AAAAGGCCACAGGAAATAAG ACTGCTGAATGTCTGAGAGAACCAGAGTTGTTCFCGTCCAAGGTAGAA 

AGGTACGAAGATACAATACTGTATTCATTTATCCTGTACAATCATCTGTGAAGTGGTGGTGTCAGGT 

GAGAAGGCGTCCACAAAAGAGGGGAGAAAAGGCGACGAATCAGGACACAGTGAACTTGGGAATGAAGA 

GGTAGCAGGAGGGTGGAGTGTCGGCTGCAAAGGCAGCAGTAGCTGAGCTGGTTGCAGGTGCTGATAGC 

CTTCAGGGGAGGACCTGCCCAGGTATGCCTTCCAGTGATGCCCACCAGAGAATACATTCTCTATTAGT 
TTTTAAAGAGTTTTTGTAAAATGATTTTGTACAAGTAGGATATGAATTAGCAGTTTACAAGTTTACAT 
ATTAACTAATAATAAATATGTCTATCAAATACCTCTGTAGTAAAATGTGAAAAAGCAAAA 
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FIGURE 42 
MGFNLFFHLSYKFRLLLLLTLCLTVVGWATSNYFVGAIQEIPKAKEFMANFHKTLILGKGKTLTN 
EASTKKVELDNCPSVSPYLRGOSKLIFKPDLTLEEWQAENPKVSRGRYRPQECKALORVAILVPH 

RNREKHLMYLLEHLHPFLOROOLDYGIY WIHOAEGKKENRAKELLNVGYLEALKEENWDCFIFHDW 

DLVPENDFNLYKCEEHPKHLVVGRNSTGYRLRYSGYFGGWTALSREOFFKVNGFSNNYWGWGGED 

DDLRLRVELQRMKISRPLPEVGKYTMVFHTRDKGNEVNAERMKLLHQVSRVWRTDGLSSCSYKLV 
SWEHNPLYNWDEWFGA 

Important features: 
Signal peptide: 

amino acids 1-27 

N-glycosylation sites. 

amino acids 4-8, 220-224, 335-339 

Xylose isomerase proteins. 

amino acids 191-202 
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FIGURE 43 
GCTCAAGACCCAGCAGTGGGACAGCCAGACAGACGGCACGATGGCACTGAGCTCCCAGATCTGGG 
CCGCTTGCCTCCTGCTCCTCCTCCTCCTCGCCAGCCTGACCAGTGGCTCTGTTTTCCCACAACAG 

ACGGGACAACTTGCAGAGCTGCAACCCCAGGACAGAGCTGGAGCCAGGGCCAGCTGGATGCCCAT 
GTTCCAGAGGCGAAGGAGGCGAGACACCCACTTCCCCATCTGCATTTTCTGCTGCGGCTGCTGTC 

ATCGATCAAAGTGTGGGATGTGCTGCAAGACGTAGAACCTACCTGCCCTGCCCCCGTCCCCTCCC 
TTCCTTATTTATTCCTGCTGCCCCAGAACATAGGTCTTGGAATAAAATGGCTGGTTCTTTTGTTT 

TCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 44 
MALSSQIWAACLLLLLLLASLTSGSWFPOQTGOLAELOPODRAGARASWMPMFORRRRRDTHFPI 

CFCCGCCHRSKCGMCCKT 

Important features: 
Signal peptide: 

amino acids 1-24 

cAMP- and CCMP-dependent protein kinase phosphorylation site. 
amino acids 58-59 

N-myristoylation site. 
amino acids 44-50 

Prokaryotic membrane lipoprotein lipid attachrrent site. 

amino acids 1-12 
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FIGURE 45 
GTGGCTTCATTTCAGTGGCTGACTTCCAGAGAGCAATATGGCTGGTTCCCCAACATGCCTCACCC 
TCATCTATATCCTTTGGCAGCTCACAGGGTCAGCAGCCTCTGGACCCGTGAAAGAGCTGGTCGGT 

TCCGTTGGTGGGGCCGTGACTTTCCCCCTGAAGTCCAAAGTAAAGCAAGTTGACTCTATTGTCTG 

GACCTTCA ACACAA CCCCTCTTGTCACCATACAGCCAGAAGGGGGCACTATCATAGGACCCAAA. 

ATCGTAATAGGGAGAGAGTAGACTTCCCAGATGGAGGCTACTCCCTGAAGCTCAGCAAACTGAAG 

AAGAATGACTCAGGGATCTACTATGTGGGGATATACAGCTCATCACTCCAGCAGCCCTCCACCCA 

GGAGTACGTGCTGCATGTCTACGAGCACCTG CAAAGCCTAAAGT CACCATGGGTCTGCAGAGCA. 

ATAAGAATGGCACCGGTGACCAATCGACATGCTGCATGGAACAGGGGAAGAGGATGTGATT 

TATACCTGGAAGGCCCTGGGGCAAGCAGCCAATGAGTCCCATAATGGGTCCATCCTCCCCACTC 

CTGGAGATGGGGAGAAAGTGATATGACCTTCATCTGCGTTGCCAGGAACCCTGTCAGCAGAAACT 
TCTCAAGCCCCATCCTTGCCAGGAAGCTCTGTGAAGGGCGCTGATGACCCAGATTCCTCCATG 

GTCCTCCTGTGTCTCCTGTTGGTGCCCCTCCTGCTCAGTCTCTTTGTACTGGGGCTATTTCTTTG 
GTTTCTGAAGAGAGAGAGACAAGAAGAGTACATTGAAGAGAAGAAGAGAGTGGACATTTGTCGGG 

AAACTCCTAACATAFGCCCCCATTCTGGAGAGAACACAGAGTACGACACAATCCCT CACACTAAT 

AGAACAATCCTAAAGGAAGATCCAGCAAATACGGTTTACTCCACTGTGGAAATACCGAAAAAGAT 
GGAAAATCCCCACTCACTGCTCACGATGCCAGACACACCAAGGCTATTGCCTATGAGAATGTTA. 

TCTAGACAGCAGTGCACTCCCCTAAGTCTCTGCTCA 
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FIGURE 46 
MAGSPTCLTLIYILWQLTGSAASGPWKELVGSWGGAVTFPLKSKVKQVDSIVWTFNTTPLVTIQP 

EGGTIIvTONRNRERVDFPDGGYSLKLSKLKKNDSGIYYVGIYSSSLQQPSTQEYVLHVYEHLSK 
PKWTMGLQSNKNGTCVTNLTCCMEHGEEDWIYTWKALGQAANESHNGSILPISWRWGESDMTFIC 

WARNPWSRNFSSPILARKLCEGAADDPDSSMVELCLLLVPLLLSIFWLGLFLWFLKREROEEYIE 

EKKRWDiCRETPNICPHSGENTEYEDTIPHTNRTILKEDPANTWYSTWEIPKKMENPHSLLTMPDT 

PRLFAYENW. 

Important features: 
Signal peptide: 

amino acids 1-22 

Transmembrane domain: 

amino acids 224-250 

Leucine Zipper pattern. 

amino acids 229-251 

N-glycosylation sites. 

amino acids 98-1 O2, 142-14 6, 148-152, 172-176, 76-18O, 2O4-2O8. 

291-295 



Patent Application Publication Sep. 25, 2003 Sheet 47 of 168 US 2003/0180915 A1 

FIGURE 47 
GGCTCGAGCGTTTCTGAGCCAGGGGTGACCATGACCTGCTGCGAAGGATGGACATCCTGCAATGG 
ATTCAGCCTGCTGGTTCTACTGCTGTTAGGAGTAGTTCTCAATGCGATACCTCTAATTGTCAGCT 

TAGTTGAGGAAGACCAATTTTCTCAAAACCCCATCTCTTGCTTTGAGTGGTGGTTCCCAGGAATT 

ATAGGAGCAGGTCTGATGGCCATTCCAGCAACAACAATGTCCTTGACAGCAAGAAAAAGAGCGTG 
CTGCAACAACAGAACTGGAATGTTTCTTTCATCATTTTTCAGTGTGATCACAGTCATTGGTGCTC 

TGTATTGCATGCTGATATCCATCCAGGCTCTCTTAAAAGGTCCTCTCATGTGTAATTCTCCAAGC 
AACAGTAATGCCAATTGTGAATTTTCATTGAAAAACATCAGTGACATTCATCCAGAATCCTTCAA 

CTTGCAGTGGTTTTTCAAGACTCTTGTGCAC CTCCTACTGGTTTCAATAAACCCACCAGTAACG 

ACACCATGGCGAGTGGCTGGAGAGCATCTAGTTTCCACTTCGATTCTGAAGAAAACAAACATAGG 

CTTACCACTCTCAGTATTTTTAGGTCTATTGCTTGTTGGAATTCTGGAGGTCCTGTTTGGGCT 

CAGTCAGATAGTCATCGGTTTCCTTGGCTGTCTGTGTGGAGTCTCTAAGCGAAGAAGTCAAATTG 

TGTAGTTTAATGGGAATAAAATGTAAGTATCAGTAGTTTGAAAAAAAAAAA 
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FIGURE 48 
MTCCEGWTSCNGFSLLVLLLLGVVLNAIPLIVSLVEEDOFSQNPISCFEWWFPGIIGAGLMAIPA 
TTMSLTARKRACCNNRTGMFLSSFFSWITVIGALYCMLISIOALLKGPLMCNSPSNSNANCEFSL 

KNISDIHPESFNLOWFFNDSCAPPTGFNKPTSNDTMASGWRASSFHFDSEENKHRLIHFSWFLGL 

LLWGILEVLFGLSOIVIGFLGCECGWSKRRSOIV 

Important features: 
Transmembrane domains: 

amino acids 10-31 (type II), 50-72, 87-110, i91-213 

N-glycosylation sites. 

amino acids 80-84, 132-136, 148-152, 163-167 

cAMP- and cogMP-dependent protein kinase phosphorylation site. 

amino acids 223-227 

N-myristoylation sites. 

amino acids 22-28, 54-60, 83-89, 97-103, 216-222 

Prokaryotic membrane lipoprotein lipid attachment site. 
amino acids 207-218 

TNFR/NGFR family cysteine-rich region protein. 
amino acids 4-12 



Patent Application Publication Sep. 25, 2003 Sheet 49 of 168 US 2003/0180915 A1 

FIGURE 49 
ATCCGTTCTCTGCGCTGCCAGCTCAGGTGAGCCCTCGCCAAGGTGACCTCGCAGGACACTGGTGA 

AGGAGCAGTGAGGAACCTGCAGAGTCACACAGTTGCTGACCAATTGAGCTGGAGCCTGGAGCAG 

ATCCGTGGGCTGCAGACCCCCGCCCCAGTGCCTCTCCCCCTGCAGCCCTGCCCCTCGAACTGTGA 

CATGGAGAGAGTGACCCTGGCCCTTCTCCTACTGGCAGGCCTGACTGCCTTGGAAGCCAATGACC 
CATTTGCCAATAAAGACGATCCCTTCTACTATGACTGGAAAAACCTGCAGCTGAGCGGACTGATC 
TGCGGAGGGCTCCTGGCCATTGCTGGGATCGCGGCAGTTCTGAGTGGCAAATGCAAATACAAGAG 

CAGCCAGAAGCAGCACAGTCCTGTACCTGAGAAGGCCATCCCACTCAT CACTCCAGGCTCTGCCA 

CTACTTGCTGAGCACAGGACTGGCCTCCAGGGATGGCCTGAAGCCTAACACTGGCCCCCAGCACC 
TCCTCCCCTGGGAGGCCTTATCCTCAAGGAAGGACTTCTCTCCAAGGGCAGGCTGTTAGGCCCCT 

TTCTGATCAGGAGGCTTCTTTATGAATTAAACTCGCCCCACCACCCCCTCA 



Patent Application Publication Sep. 25, 2003 Sheet 50 of 168 US 2003/0180915 A1 

FIGURE 50 
MERVTLALLLLAGLTALEANDPFANKDDPFYYDWKNLOLSGLICGGLLAIAGIAAVLSGKCKYKS 
SOKOHSPWPEKAIPLITPGSATTC 

IETportant features : 
Signal peptide: 

amino acids 1-16 

Transmembrane domain: 

anino acids 36-59 

N-myristoylation sites. 

amino acids 41-47, 45-51, 84-90 

Extracellular proteins SCP/Tpx-1/Ag5/PR-1/Sc7. 
amino acids 54 - 67 
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FIGURE 51 
GTGGACTCTGAGAAGCCCAGGCAGTTGAGGACAGGAGAGAGAAGGCTGCAGACCCAGAGGGAGGG 

AGGACAGGGAGTCGGAAGGAGGAGGACAGAGGAGGGCACAGAGACGCAGAGCAAGGGCGGCAAGG 
AGGAGACCCTGGTGGGAGGAAGACACTCTGGAGAGAGAGGGGGCTGGGCAGAGATGAAGTTCCAG 
GGGCCCCTGGCCTGCCTCCTGCTGGCCCTCTGCCTGGGCAGTGGGGAGGCTGGCCCCCTGCAGAG 
CGGAGAGGAAAGCACTGGGACAAATATTGGGGAGGCCCTTGGACATGGCCTGGGAGACGCCCTGA 

GCGAAGGGGTGGGAAAGGCCATTGGCAAAGAGGCCGGAGGGGCAGCTGGCTCTAAAGTCAGTGAG 

GCCCTTGGCCAAGGGACCAGAGAAGCAGTTGGCACTGGAGTCAGGCAGGTTCCAGGCTTTGGCGC 
AGCAGATGCTTTGGGCAACAGGGTCGGGGAAGCAGCCCATGCTCTGGGAAACACTGGGCACGAGA 
TTGGCAGACAGGCAGAAGATGTCATTCGACACGGAGCAGATGCTGTCCGCGGCTCCTGGCAGGGG 

GTGCCTGGCCACAGTGGGCTTGGGAAACTTCTGGAGGCCATGGCATCTTTGGCTCTCAAGGTGG 

CCTTGGAGGCCAGGGCCAGGGCAATCCTGGAGGTCTGGGGACTCCGTGGGTCCACGGATACCCCG 

GAAACTCAGCAGGCAGCTTTGGAATGAATCCT CAGGGAGCTCCCTGGGGTCAAGGAGGCAATGGA 

GGGCCACCAAACTTGGGACCAACACTCAGGGAGCTGGGCCCAGCCTGGCTATGGTTCAGTGAG 

AGCCAGCA ACCAGAATGAAGGGTGCACGAATCCCCCACCATCTGGCTCAGGTGGAGGCTCCAGCA. 

ACTCTGGGGGAGGCAGCGGCTCACAGTCGGGCAGCAGTGGCAGTGGCAGCAATGGTGACAACAAC 

AATGGCAGCAGCAGTGGTGGCAGCAGCAGTGGCAGCAGCAGTGGCAGCAGCAGTGGCGGCAGCAG 

TGGCGGCAGCAGTGGTGGCAGCAGTGGCAACAGTGGTGGCAGCAGAGGTGACAGCGGCAGTGAGT 
CCTCCTGGGGATCCAGCACCGGCTCCTCCTCCGGCAACCACGGTGGGAGCGGCGGAGGAAATGGA 
CATAAACCCGGGTGTGAAAAGCCAGGGAATGAAGCCCGCGGGAGCGGGGAATCGGGATTCAGGG 

CTTCAGAGGACAGGGAGTTTCCAGCAACATGAGGGAAATAAGCAAAGAGGGCAATCGCCTCCTTG 

GAGGCTCTGGAGACAATTATCGGGGGCAAGGGTCGAGCTGGGGCAGTGGAGGAGGTGACGCTGTT 
GGTGGAGTCAATACTGTGAACTCTGAGACGTCTCCTGGGATGTTTAACTTTGACACTTTCTGGAA 

GAATTTTAAATCCAAGCTGGGTTTCATCAACTGGGATGCCATAAACAAGGACCAGAGAAGCTCTC 

GCATCCCGTGACCTCCAGACAAGGAGCCACCAGATTGGATGGGAGCCCCCACACTCCCTCCTTAA 
AACACCACCCTCTCATCACTAATCTCAGCCCTTGCCCTTGAAATAAACCTTAGCTGCCCCACAAA 
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FIGURE 52 
MKFOGPIACLLLALCLGSGEAGPLOSGEESTGTNIGEALGHG,GDALSEGVGKAIGKEAGGAAGSKVS 
EALGOGTREAVGTGWROWPGFGAADALGNRVGEAAHALGNTGHEIGRQAEDWIRHGADAWRGSWOGVP 
GHSGAWETSGGHGIFGSOGGLGGOGOGNPGGLGTPWWHGYPGNSAGSFGMNPQGAPWGOGGNGGPPNF 
GTNTOGAWACPGYGSWRASNONEGCTNPPPSGSGGGSSNSGGGSGSOSGSSGSGSNGDNNNGSSSGGS 
SSGSSSGSSSGGSSGGSSGGSSGNSGGSRGDSGSESSWGSSTGSSSGNHGGSGGGNGHKPGCEKPGNE 

ARGSGESGIQGFRGOGVSSNMREISKEGNRLLGGSGDNYRGOGSSWGSGGGDAVGGVNTWNSETSPGM 
FNFDTFWKNFKSKLGFINWDAINKDQRSSRIP 

Signal peptide: 

amino acids 1-21 

N-glycosylation site. 
amino acids 265-269 

Glycosaminoglycan attachment site. 
amino acids 235-239, 237-241, 244-248, 255-259, 324-328, 388-392 

Casein kinase II phosphorylation site. 
amino acids 26-30, 109-113, 259-263, 300-304 3O4-3O8 

N-Inyristoylation site. 

amino acids 17-23, 32-38 42-48, 50-56, 60-66, 61-67, 64-70, 74-80, 
90-96, 96-102, 130-136, 140-146, 149-155, 152-158, 155-161, 
159-165, 163-169, 178-184, 190-196, 194-200, 199-2O5, 218-224 
236-242, 238-244, 239-245, 240-246, 245-251, 246-252, 249-252, 
253-259, 256-262, 266-272, 270-276, 271-277 275-281, 279-285, 
283-289, 284-290, 287-293, 288-294, 291-297, 292-298, 295-301, 
298-304, 305-311, 311-317, 315-321, 319-325, 322–328, 323-329, 
325-331, 343-349, 354-360, 356-362, 374-380, 381-387 383-389, 
387-393, 389-395, 395-401 

Cell attachment sequence. 
amino acids 301-304 



Patent Application Publication Sep. 25, 2003 Sheet 53 of 168 US 2003/0180915 A1 

FIGURE 53 
GGAGAAGAGGTTGTGTGGGACAAGCTGCTCCCGACAGAAGGATGTCGCTGCTGAGCCTGCCCTGG 
CTGGGCCTCAGACCGGTGGCAATGTCCCCATGGCTACTCCTGCTGCTGGTTGTGGGCTCCTGGCT 
ACTCGCCCGCATCCTGGCTTGGACCTATGCCTTCTATAACAACTGCCGCCGGCTCCAGTGTTTCC 

CACAGCCCCCAAAACGGAACTGGTTTTGGGGTCACCTGGGCCTGATCACTCCTACAGAGGAGGGC 
TTGAAGGACTCGACCCAGATGTCGGCCACCTATTCCCAGGGCTTTACGGTATGGCTGGGTCCCAT 

CATCCCCTTCATCGTTTTATGCCACCCTGACACCATCCGGTCTATCACCAATGCCTCAGCTGCCA 

TTGCACCCAAGGATAATCTCTTCATCAGGTTCCTGAAGCCCTGGCTGGGAGAAGGGATACTGCTG 

AGTGGCGGTGACAAGGGAGCCGCCACCGTCGGATGCTGACGCCCGCCTTCCATTTCAACATCC 

GAAGTCCTATATAACGATCTTCAACAAGAGTGCAAACATCATGCTTGACAAGTGGCAGCACCTGG 
CCTCAGAGGGCAGCAGTCGTCGGACATGTTTGAGCACATCAGCCTCATGACCTTGGACAGTCTA 

CAGAAATGCATCTCAGCTTTGACAGCCATTGTCAGGAGAGGCCCAGTGAAEATATTGCCACCAT 

CTTGGAGCTCAGTGCCCTTGTAGAGAAAAGAAGCCAGCATATCCTCCAGCACATGGACTTTCTGT 
ATTACCTCTCCCATGACGGGCGGCGCTCCACAGGGCCTGCCGCCTGGTGCATGACTTCACAGAC 

GCTGTCATCCGGGAGCGGCGTCGCACCCTCCCCACTCAGGGTATTGATGATTTTTTCAAAGACAA 
AGCCAAGTCCAAGACTTTGGATTCATTGATGTGCTTCTGCTGAGCAAGGATGAAGATGGGAAGG 

CATTGTCAGATGAGGATATAAGAGCAGAGGCTGACACCTTCATGTTTGGAGGCCATGACACCACG 
GCCAGTGGCCTCTCCTGGGTCCGTACAACCTTGCGAGGCACCCAGAATACCAGGAGCGCTGCCG 

ACAGGAGGTGCAAGAGCTTCTGAAGGACCGCGATCCTAAAGAGATTGAATGGGACGACCTGGCCC 
AGCTGCCCTTCCTGACCATGTGCGTGAAGGAGAGCCTGAGGTTACATCCCCCAGCTCCCTTCATC 

TCCCGATGCTGCACCCAGGACATTGTTCTCCCAGATGGCCGAGTCATCCCCAAAGGCATTACCTG 
CCT CATCGATATTATAGGGGTCCATCACAACCCAACTGTGTGGCCGGATCCTGAGGTCTACGACC 

CCTTCCGCTTTGACCCAGAGAACAGCAAGGGGAGGTCACCTCTGGCTTTTATTCCTTTCTCCGCA 
GGGCCCAGGAACTGCATCGGGCAGGCGTTCGCCATGGCGGAGATGAAAGTGGTCCTGGCGTTGAT 

GCTGCTGCACTTCCGGTTCCTGCCAGACCACACTGAGCCCCGCAGGAAGCTGGAATTGATCATGC 
GCGCCGAGGGCGGGCTTTGGCTGCGGGTGGAGCCCCTGAATGTAGGCTTGCAGTGACTTTCTGAC 

CCATCCACCTGTTTTTTTGCAGATTGTCATGAATAAAACGGTGCTGTCAAA 
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FIGURE 54 
MSLLSLPWLGLRPVAMSPWLLLLLVVGSWLLARILAWTYAFYNNCRRLQCFPQPPKRNWFWGHLG 
LITPTEEGLKDSTOMSATYSQGFTWWLGPIIPFIVLCHPDTIRSITNASAAIAPKDNLFIRFLKP 
WLGEGILLSGGDKWSRHRRMLTPAFHENILKSYITIENKSANIMLDKWCHLASEGSSRLDMFEHI 

SLMTLDSLOKCIFSFDSHCQERPSEYIATILELSALVEKRSOHILOHMDFLYYLSHDGRRFHRAC 
RLVHDFTDAVIRERRRTLPTOGIDDFFKDKAKSKTLDFIDVLLLSKDEDGKALSDEDIRAEADTF 
MFGGHDTTASGLSWWLYNLARHPEYQERCRQEVOELLKDRDPKEIEWDDLAQLPFLTMCWKESLR 

LHPPAPFISRCCTQDIVLPDGRVIPKGITCLIDIIGVHHNPTVWPDPEVYDPFRFDPENSKGRSP 
LAFIPFSAGPRNCIGQAFAMAEMKVVLALMLHFRFLPDHTEPRRKLELIMRAEGGLWLRVEPLN 
WGEO 

Important features: 
Transmembrane domains: 

amino acids 13-32 (type II), 77-102 

Cytochrome P450 cysteine heme-iron ligand signature. 
amino acids 461 - 471 

N-glycosylation sites. 

amino acids 112-116, 168-172 
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FIGURE 55 
ATCGCATCAATTGGGAGTACCATCTTCCTCATGGGACCAGTGAAACAGCTGAAGCGAATGTTTGA 
GCCTACTCGTTTGATTGCAACTATCATGGFGCTGTTGTGTTTTGCACTTACCCTGTGTTCTGCCT 

TTTGGTGGCATAACAAGGGACTTGCACTTATCTTCTGCATTTTGCAGTCTTTGGCATTGACGTGG 

TACAGCCTTTCCTTCATACCATTTGCAAGGGATGCTGTGAAGAAGTGTTTTGCCGTGTGTCTTGC 

ATAATTCATGGCCAGTTTTATGAAGCTTTGGAAGGCACTATGGACAGAAGCTGGTGGACAGTTTT 
GT AACTATCTTCGAAACCTCTGTCTTACAGACATGTGCCTTTTATCTTGCAGCAAGTGTTGCTT 

GTGATTCGAACATTGAGGGTTACTTTTGGAAGCAACAATACATTCTCGAACCTGAATGTCAGTA 

GCACAGGATGAGAAGTGGGTTCTGTATCTTGTGGAGTGGAATCTTCCTCATGTACCTGTTTCCTC 

TCTGGATGTTGTCCCACGAATTCCCATGAATACAAACCTATTCAGCAACAGCAAAAAAAAAAAA 



Patent Application Publication Sep. 25, 2003 Sheet 56 of 168 US 2003/0180915 A1 

FIGURE 56 
MGPWKOLKRMFEPTRLIATIMVLLCFALTLCSAEWWHNKGLALIFCILQSLALFWYSLSFIPFAR 

DAWKKCFAWCIA 

Important features : 
Signal peptide: 

amino acids 1-33 

Type II fibronectin collagen-binding domain protein. 
amino acids 30-72 
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FIGURE 58 
MLCLCLYWPWIGEAQTEFOYFESKGLPAELKSIFKLSVFIPSQEFSTYRQWKOKIWQAGDKDLDG 
OLDFEEFWHYLQDHEKKLRLVFKILDKKNDGRIDAQEIMOSLRDLGVKISEOOAEKLKSMDKNG 
TMTIDWNEWRDYHLLHPVENIPEIILYWKHSTIFDWGENLTVPDEFTWEERQTGMWWRHLWAGGG 
AGAVSRTCTAPLDRLKVLMOWHASRSNNMGIWGGFTQMIREGGARSLWRGNGINVLKIAPESAIK 
FMAYEQIKRLWGSDQETLRIHERLWAGSLAGAIAQSSIYPMEWLKTRMALRKTGOYSGMLDCARR 

ILAREGVAAFYKGYVPNMLGIIPYAGIDLAVYETLKNAWLQHYAVNSADPGVFVLLACGTMSSTC 
GOLASYPLALVRTRMQAOASIEGAPEWTMSSLEKHILRTEGAFGLYRGLAPNFMKVIPAVSISYW 
WYENLKITLGVOSR 

Important features: 
Signali peptide: 

amino acids -i 6 

Putative transmembrane domains: 

anino acids 284-304, 339-360, 376-394 

Mitochondrial energy transfer proteins signature. 
amino acids 206-215, 300-309 

N-glycosylation sites. 

amino acids 129-133, 169-173 

Elongation Factor-hand calcium-binding protein. 
amino acids 54-73, 85-104 121-140 
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FIGURE 59 
GGAAGGCAGCGGCAGCTCCACTCAGCCAGTACCCAGATACGCTGGGAACCTTCCCCAGCCATGGC 

TTCCCTGGGGCAGATCCTCTTCTGGAGCATAATTAGCATCATCATTATTCTGGCTGGAGCAATTG 

CACTCATCATTGGCTTTGGTATTTCAGGGAGACACTCCATCACAGTCACTACTGTCGCCTCAGCT 

GGGAACATTGGGGAGGATGGAATCCTGAGCTGCACTTTTGAACCTGACATCAAACTTTCTGATAT 

CGTGATACAATGGCTGAAGGAAGGTGTTTTAGGCTTGGTCCATGAGTTCAAAGAAGGCAAAGATG 

AGCTGTCGGAGCAGGATGAAAGTTCAGAGGCCGGACAGCAGGTTTGCTGATCAAGTGATAGTT 

GGCAATGCCTCTTTGCGGCTGAAAAACGTGCAACT CACAGATGCTGGCACC TACAAATGTTATAT 

CATCACTTCTAAAGGCAAGGGGAATGCTAACCTTGAGTATAAAACTGGAGCCTTCAGCATGCCGG 

AAGTGAATGTGGACTATAATGCCAGCTCAGAGACCTTGCGGTGTGAGGCTCCCCGATGGTTCCCC 
CAGCCCACAGGGTCTGGGCAFCCCAAGTTGACCAGGGAGCCAACTTCTCGGAAGTCTCCAATAC 

CAGCTTTGAGCTGAACTCTGAGAATGTGACCATGAAGGTTGTGTCTGTGCTCTACAATGTTACGA 
TCAACAACACATACTCCTGTATGATTGAAAATGACATTGCCAAAGCAACAGGGGATATCAAAGTG 
ACAGAATCGGAGATCAAAAGGCGGAGTCACCTACAGCTGCTAAACT CAAAGGCTTCTCTGTGTGT 

CTCTTCTTTCTTTGCCATCAGCTGGGCACTTCTGCCTCTCAGCCCTTACCTGATGCTAAAATAAT 
GTGCCTTGGCCACAAAAAAGCATGCAAAGTCATTGTTACAACAGGGATCTACAGAACTATTTCAC 

CACCAGATATGACCAGTTTTATATTTCTGGGAGGAAATGAATTCATACTAGAAGTCTGGAGTG 

AGCAAACAAGAGCAAGAAACAAAAAGAAGCCAAAAGCAGAAGGCTCCAATATGAACAAGATAAAT 

CTATCTTCAAAGACATATTAGAAGTTGGGAAAATAATTCATGTGAACTAGACAAGGGTTAAGA 

GTGATAAGTAAAATGCACGTGGAGACAAGTGCATCCCCAGATCTCAGGGACCTCCCCCTGCCTGT 

CACCTGGGGAGTGAGAGGACAGGATAGTGCATGTTCTTTGTCCGAATTTTTAGTTATATGTGC 

TGTAATGTTGCTCTGAGGAAGCCCCTGGAAAGTCTATCCCAACATATCCACATCTTATATTCCAC 

AAATTAAGCTGAGTATGTACCCTAAGACGCTGCTAATTGACTGCCACTCGCAACT CAGGGGCG 

GCTGCATTTTAGTAATGGGTCAAATGATTCACTTTTTATGATGCTTCCAAAGGTGCCTTGGCTTC 

TCTTCCCAACTGACAAATGCCAAAGTTGAGAAAAATGATCATAATTTTAGCATAAACAGAGCAGT 

CGGGGACACCGATTTTATAAATAAACTGAGCACCTTCTTTTTAAACAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 6O 
MASLGOILFWSISIILAGAIALIIGFGISGRHSITWTTWASAGNIGEDGILSCTEEPDIKLS 

DIVIQWLKEGVLGLVHEFKEGKDELSEQDEMFRGRTAVFADQVIVGNASLRLKNVQLTDAGTYKC 
YIITSKGKGNANLEYKTGAFSMPEVNVDYNASSETLRCEAPRWFPOPTVVWASOVDOGANFSEVS 
NTSFELNSENVTMKVVSVLYNWTINNTYSCMIENDIAKATGDIKVTESEIKRRSHLOLLNSKASL 

CWSSFFASWALLPLSPYMTK 

Important features: 

Signal peptide: 

anino acids -28 

Transmembrane domain : 

amino acids 258-281 

N-glycosylation sites. 

amino acids 112-116, 160-164, 190-194, 196-200, 205-209, 216-220, 
220-224 

NILyristoylation sites. 

amino acids 52-58, 126-132, 188-194 
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FIGURE 61 

TGACGTCAGAATCACCATGGCCAGCTATCCTTACCGGCAGGGCTGCCCAGGAGCTGCAGGACAAG 
CACCAGGAGCCCCTCCGGGTAGCTACTACCCTGGACCCCCCAATAGTGGAGGGCAGTATGGTAGT 

GGGCTACCCCCTGGTGGTGGTTATGGGGGTCCTGCCCCTGGAGGGCCTTATGGACCACCAGCEGG 

TGGAGGGCCCTATGGACACCCCAATCCTGGGATGTTCCCCTCTGGAACCCAGGAGGACCATATG 

GCGGTGCAGCTCCCGGGGGCCCCTATGGTCAGCCACCTCCAAGTTCCTACGGTGCCCAGCAGCCT 

GGGCTTTATGGACAGGGTGGCGCCCCTCCCAATGTGGATCCTGAGGCCTACTCCTGGTTCCAGTC 

GGTGGACTCAGATCACAGTGGCTATATCTCCATGAAGGAGCTAAAGCAGGCCCTGGTCAACTGCA 

ATGGTCTTCATTCAATGATGAGACCTGCCTCATGATGATAAACATGTTTGACAAGACCAAGFCA 

GGCCGCATCGATGTCTACGGCTTCTCAGCCCTGTGGAAATTCATCCAGCAGTGGAAGAACCTCTT 

CCAGCAGTATGACCGGGACCGCTCGGGCTCCATTAGCTACACAGAGCTGCAGCAAGCTCTGTCCC 
AAATGGGCACAACCTGAGCCCCCAGTTCACCCAGCTTCTGGTCTCCCGCTACTGCCCACGCTCT 

GCCAATCCTGCCATGCAGCTTGACCGCTTCATCCAGGTGTGCACCCAGCGCAGGTGCTGACAGA 

GGCCTTCCGGGAGAAGGACACAGCTGTACAAGGCAACATCCGGCTCAGCTTCGAGGACTTCGTCA 

CCATGACAGCTTCTCGGATGCTATGACCCAACCATCTGTGGAGAGTGGAGTGCACCAGGGACCTT 
TCCTGGCTTCTTAGAGTGAGAGAAGTATGTGGACATCTCTTCTTTTCCTGTCCCTCTAGAAGAAC 
ATCTCCCTTGCTTGATGCAACACTGTTCCAAAAGAGGGTGGAGAGCCTGCATCATAGCCACCA 

AATAGTGAGGACCGGGGCTGAGGCCACACAGATAGGGGCCTGATGGAGGAGAGGAAGAAGTTGA 

ATGTCCTGATGGCCATGAGCAGTTGAGTGGCACAGCCTGGCACCAGGAGCAGGTCCTTGTAATGG 

AGTTAGTGTCCAGTCAGCTGAGCTCCACCCTGATGCCAGTGGTGAGTGTTCATCGGCCTGT TACC 

GTTAGTACCTGTGTTCCCTCACCAGGCCATCCTGTCAAACGAGCCCATTTTCTCCAAAGTGGAAT 

CTGACCAAGCAGAGAGAGATCTGTCTATGGGACCAGGGCTTGGATTCTGCCACACCCATAAAT 

CCTTGTGTGTTAACTTCTAGCTGCCTGGGGCTGGCCCTGCTCAGACAAATCTGCTCCCTGGGCAT 

CTTTGGCCAGGCTTCTGCCCCCTGCAGCTGGGACCCCTCACTTGCCTGCCATGCTCTGCTCGGCT 

TCAGTCTCCAGGAGACAGTGGTCACCTCTCCCTGCCAATACTTTTTTTAATTTGCATTTTTTTTC 

ATTTGGGGCCAAAAGTCCAGTGAAATGTAAGCTTCAATAAAAGGATGAAACTCTGA 
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FIGURE 62 
MASYPYROGCPGAAGQAPGAPPGSYYPGPPNSGGOYGSGLPPGGGYGGPAPGGPYGPPAGGGPYG 

HPNPGMFPSGTPGGPYGGAAPGGPYGOPPPSSYGAOOPGLYGOGGAPPNVDPEAYSWFOSVDSDH 

SGYISMKELKQALWNCNWSSFNDETCLMMINMFDKTKSGRIDWYGFSALWKFIQQWKNLFOQYDR 

DRSGSISYTELQQALSQMGYNLSPQFTOLLWSRYCPRSAN PAMOLDRFIQVCTOLOVLTEAFREK 

DTAVOGNIRLSEEDFWTMTASRML 

Important features of the protein: 
Signal peptide: 

amino acids 1-19 

N-glycosylation site. 
amino acids 147-150 

Casein kinase II phosphorylation sites. 

amino acids 135-138, 150-153, 202-205, 271-274 

N-myristoylation sites. 

amino acids 9-14, 15-20, 19-24, 33-38, 34-39, 39-44, 43-48, 61 
66, 70-75, 78-83, 83-88, 87-92, 110-115 
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FIGURE 63 
CAGGATGCAGGGCCGCGTGGCAGGGAGCTGCGCTCCTCTGGGCCTGCTCCTGGTCTGTCTTCATC 
TCCCAGGCCTCTTTGCCCGGAGCATCGGTGTTGTGGAGGAGAAAGTTTCCCAAAACTTCGGGACC 

AACTTGCCTCAGCTCGGACAACCTTCCTCCACTGGCCCCTCTAACTCTGAACATCCGCAGCCCGC 

TCTGGACCCTAGGTCTAATGACTTGGCAAGGGTTTCCTCTGAAGCTCAGCGTGCCTCCATCAGATG 

GCTTCCCACCTGCAGGAGGTTCTGCAGTGCAGAGGTGGCCTCCATCGTGGGGGCTGCCTGCCATG 

GATTCCTGGCCCCCTGAGGATCCTTGGCAGATGATGGCTGCTGCGGCTGAGGACCGCCTGGGGGA 
AGCGCTGCCTGAAGAACTCTCTTACCTCTCCAGTGCTGCGGCCCTCGCTCCGGGCAGTGGCCCTT 

TGCCTGGGGAGTCTTCTCCCGATGCCACAGGCCTCTCACCTGAGGCTTCACTCCTCCACCAGGAC 

TCGGAGTCCAGACGACTGCCCCGTTCTAATTCACTGGGAGCCGGGGGAAAAATCCTTTCCCAACG 

CCCTCCCTGGTCTCTCATCCACAGGGTTCTGCCTGATCACCCCTGGGGTACCCTGAACCCAGTG 

TGFCCTGGGGAGGTGGAGGCCCTGGGACTGGTTGGGGAACGAGGCCCATGCCACACCCTGAGGGA 

ATCTGGGGTATCAATAATCAACCCCCAGGTACCAGCTGGGGAAATATTAATCGGTATCCAGGAGG 

CAGCTGGGGAAATATTAATCGGTATCCAGGAGGCAGCTGGGGGAATATTAATCGGTATCCAGGAG 

GCAGCTGGGGGAATATTCATCTATACCCAGGTATCAATAACCCATTTCCTCCTGGAGTTCTCCGC 

CCTCCTGGCTCTTCTTGGAACATCCCAGCTGGCTTCCCTAATCCTCCAAGCCCTAGGTTGCAGTG 
GGGCTAGAGCACGATAGAGGGAAACCCAACATTGGGAGTTAGAGTCCTGCTCCCGCCCCTTGCTG 
TGTGGGCTCAATCCAGGCCCTGTTAACATGTTTCCAGCACTATCCCCACTTTTCAGTGCCTCCCC 
TGCTCATCTCCAATAAAATAAAAGCACTTATGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 64 
MOGRVAGSCAPIGLLLVCL.HLPGLFARSIGV WEEKVSONFGTNLPOLGQPSSTGPSNSEHPOPAL 

DPRSNDLARVPLKLSVPPSDGFPPAGGSAVORWPPSWGLPAMDSWPPEDPWOMMAAAAEDRLGEA 

LPEELSYLSSAAALAPGSGPLPGESSPDATGLSPEASLLHCDSESRRLPRSNSLGAGGKILSQRP 
PWSLIHRVLPDHPWGTLNPSVSWGGGGPGTGWGTRPMPHPEGIWGINNQPPGTSWGNINRYPGGS 
WGNINRYPGGSWGNINRYPGGSWGNIHLYPGINNPFPPGVLRPPGSSWNIPAGFPNPPSPRLOWG 

Important features of the protein : 
Signal peptide: 

amino acids 1-26 

Casein kinase II phosphorylation sites. 
amino acids 56-59, 155-158 

N-myristoylation sites. 

amino acids 48-53 220-225, 221-226, 224-229, 247-252, 258-263, 

259-264, 269-274, 270-275, 280-285, 281-286, 305-310 
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FIGURE 65 
AAGGAGAGGCCACCGGGACTTCAGTGTCTCCTCCATCCCAGGAGCGCAGTGGCCACTATGGGGTC 
TGGGCTGCCCCTTGTCCTCCTCTTGACCCTCCTTGGCAGCTCACATGGAACAGGGCCGGGTATGA 
CTTTGCAACTGAAGCTGAAGGAGTCTTTTCTGACAAATTCCTCCTATGAGTCCAGCTTCCTGGAA 
TTGCTTGAAAAGCTCTGCCTCCTCCTCCATCTCCCTTCAGGGACCAGCGTCACCCTCCACCATGC 

AAGATCTCAACACCATGTTGTCTGCAACACATGACAGCCATTGAAGCCTGTGTCCTTCTTGGCCC 
GGGCTTTTGGGCCGGGGATGCAGGAGGCAGGCCCCGACCCTGTCTTTCAGCAGGCCCCCACCCTC 

CTGAGTGGCAATAAATAAAATTCGGTATGCTG 
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FIGURE 66 
MGSGLPLVLLLTLLGSSHGTGPGMTLQLKLKESFLTNSSYESSFLELLEKLCLLLHLPSGTSVTL 
HHARSOHHVVCNT 

Important features: 
Signal peptide: 

amino acids 1-19 

N-glycosylation site. 
amino acids 37-41 

N-myristoylation sites. 

amino acids 15-21, 19-25, 60- 66 
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FIGURE 67 
ACGGACCGAGGGTTCGAGGGAGGGACACGGACCAGGAACCTGAGCTAGGTCAAAGACGCCCGGGC 

CAGGTGCCCCGTCGCAGGTGCCCCTGGCCGGAGATGCGGTAGGAGGGGCGAGCGCGAGAAGCCCC 
TTCCTCGGCGCTGCCAACCCGCCACCCAGCCCATGGCGAACCCCGGGCTGGGGCTGCTTCTGGCG 
CTGGGCCTGCCGTTCCTGCTGGCCCGCTGGGGCCGAGCCTGGGGGCAAATACAGACCACTTCTGC 

AAATGAGAATAGCACTGTTTTGCCTTCATCCACCAGCTCCAGCTCCGATGGCA ACCTGCGTCCGG 

AAGCCATCACTGCTATCATCGTGGTCTTCTCCCTCTTGGCTGCCTTGCTCCTGGCTGTGGGGCTG 

GCACTGTTGGTGCGGAAGCTTCGGGAGAAGCGGCAGACGGAGGGCACCTACCGGCCCAGTAGCGA 

GGAGCAGTTCTCCCATGCAGCCGAGGCCCGGGCCCCTCAGGACTCCAAGGAGACGGTGCAGGGCT 

GCCTGCCCATCTAGGTCCCCTCTCCTGCATCTGTCTCCCTTCATTGCTGTGTGACCTTGGGGAAA 
GGCAGTGCCCTCTCTGGGCAGTCAGACCACCCAGTGCTTAATAGCAGGGAAGAAGGTACTTCAA 

AGACTCTGCCCCTGAGGTCAAGAGAGGATGGGGCTATTCACTTTTATATATTTATATAAAATTAG 

TAGTGAGATGTAAAAAAAAAAAAAAAAAA 
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FIGURE 68 
MANPGLGLLLALGLPELLARWGRAWGOIOTTSANENSTVLPSSTSSSSDGNIRPEATTAIWWFS 

LLAALLLAVGLALLVRKLREKROTEGTYRPSSEEOFSHAAEARAPODSKETWOGCLPI 

Important features: 
Signal peptide : 

amino acids 1-19 

Transteinbrane domain : 

amino acids 56-8O 

N-glycosylation site. 

amino acids 36-40 

cAMP- and cQMP-dependent protein kinase phosphorylation site. 

amino acids 86-90 

Tyrosine kinase phosphorylation site. 
amino acids 86-94 

N-myristoylation sites. 

amino acids 7-13, 26-32 
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FIGURE 69 
GCCAGGAATAACTAGAGAGGAACAATGGGGTTATTCAGAGGTTTTGTTTTCCTCTTAGTTCTGTGCCTGCTGCACCAG 
CAAATACTTCCTTCATTAAGCTGAATAATAATGGCTTTGAAGATATTGTCATTGITATAGATCCTAGTGTGCCAGAA 

GATGAAAAAAAATTGAACAAATAGAGGATAGGGACTACAGCTTCACGTACCGTTTGAAGCCACAGAAAAAAGA 
TTTTTTTTCAAAAAGTACTATATAATTCCTGAGAATGGAAGGAAAATCCTCAGTACAAAAGGCCAAAACATGAA 
AACCATAAACATGCTGATGTTATAGTTGCACCACCTACACTCCCAGGTAGAGATGAACCATACACCAAGCAGTTCACA 
GAATGTGGAGAGAAAGGCGAATACATTCACTTCACCCCTGACCTTCTACTTGGAAAAAAACAAAATGAATAGGACCA 
CCAGGCAAACTGTTGTCCATGA6GGGCTCACCTCCGGTGGGGAGTGTTTGATGAGTACAATGAAGATCAGCCTTTC 
ACCGTGCTAAGTCAAAAAAAATCGAAGCAACAAGGTGTTCCGCAGGTATCTCTGGTAGAAATAGAGTATAAGTGT 
CAAGGAGGCAGCTGTCTTAGTAGAGCAGCAGAATTGATTCTACAACAAAACGTATGGAAAAGATTGCAATTCTTT 
CCTGATAAAGTACAAACAGAAAAAGCAICCATAATGTTTATGCAAAGTATTGATTCTGTGTTGAATTTTGTAACGAA 
AAAACCCAAATCAAGAAGCTCCAAGCCTACAAAACATAAAGTGCAATTTTAGAAGTACATGGGAGGTGATTAGCAAT 
TCTGAGGATTTAAAAACACCATACCCATGGTGACACCACCTCCFCCACCGTCTCTCATTGCTGAAGATCAGTCAA 
AGAATTGTGGCTTAGCTTGATAAGTCTGGAAGCATGGGGGGAAGGACCGCCTAAATCGAATGAATCAAGCAGCA 
AAACATTTCCTGCTGCAGACTGTTGAAAATGGATCCTGGGTGGGGATGGTTCACTTTGATAGTACGCCACTATTGTA 
AATAAGCAATCCAAATAAAAAGCAGTGAGAAAGAAACACACTCATGGCAGGATTACCTACAATCCTCTGGGAGGA 
ACTCCATCTGCTCGGAATAAATAGCATTCAGGTGATGGAGAGCTACATCCCAACCGATGGATCCGAAGTA 
CTGCTGCTGACTGATGGGGAGGATAACACTGCAAGTCTTGTATTGATGAAGTGAAACAAAGTGGGGCCATTGECAT 
TTTATTGCTTGGGAAGAGCTGCTGATGAAGCAGTAATAGAGATGAGCAAGATAACAGGAGGAAGTCATTTTTATGT 
TCAGATGAAGCTCAGAACAATGGCCTCATTGATGCTTTTGGGGCTCTTACATCAGGAAATACTGATCTCTCCCAGAAG 
TCCCTTCAGCCGAAAGTAAGGGAAACACIGAATAGTAATGCCTGGATGAACGACACGTCAAATTGATAGTACA 
GTGGGAAAGGACACGTTCTTTCTCATCACATGGAACAGTCTGCCTCCCAGTATTTCCTCGGGATCCCAGGGAACA 
ATAAGGAAAATTTCACAGTGGATGCAACTTCCAAAATGGCCTACTCAGTATTCCAGGAACTGCAAAGGTGGGCACT 
GGGCATACAACTTCAAGCCAAAGCGAACCCAGAAACATTAACTATTACAGAACTTCCGAGCAGCAAATTCTCT 

GTGCCTCCAACACAGTGAATGCTAAAATGAATAAGGACGTAAACAGTTTCCCCAGCCCAAGATTGTTTACGCAGAA 
ATTCTACAAGGATATGTACCTGTTCTTGGAGCCAATGIGACTGCTTCATTGAATCACAGAATGGACATACAGAAGTT 
TTGGAACTTTTGGATAATGGTGCAGGCGCTGATTCTTCAAGAATGATGGAGTCTACTCCAGGTATTTTACAGCATA 
ACAGAAAATGGCAGATAAGCTTAAAAGTTCGGGCTCATGGAGGAGCAAACACTGCCAGGCTAAAATTACGGCCFCCA 
CTGAATAGAGCCGCGTACATACCAGGCGGGTAGTGAACGGGGAAATGAAGCAAACCCGCCAAGACCTGAAATTGAT 
GAGGAACTCAGACCACCTTGGAGGATTCAGCCGAACAGCATCCGGAGGGCATTGGGTATCACAAGTCCCAAGC 
CTTCCCTTGCCTGACCAATACCCACCAAGTCAAATCACAGACCTTGAGCCACAGTTCAGAGGATAAGATTATTCTT 
ACATGGACAGCACCAGGAGATAATGATGTTGGAAAAGTTCAACGTTATATCATAAGAATAAGTGCAAGTATTC 
GATCTAAGAGACAGTTTTGATGATGCTCTTCAAGTAAATACTACTGATCTGTCACCAAAGGAGGCCAACTCCAAGGAA 
AGCTTTGCATTTAAACCAGAAAAATCTCAGAAGAAAATGCAACCCACATATTTATTGCCATTAAAAGTATAGATAAA 
AGCAATGACATCAAAAGTATCCAACATTGCACAAGTAACTTTGTTTATCCCTCAAGCAAATCCTGATGACATGAT 
CCTACACCTACTCCTACTCCTACTCCTACTCCTGATAAAAGTCATAATTCTGGAGTTAATATTTCTACGCTGGTATTG 
TCTGTGATTGGGTCTGTTGTAATTGTTAACTTTATTTTAAGTACCACCATTGAACCTTAACGAAGAAAAAAATCTTC 
AAGTAGACCTAGAAGAGAGETTTAAAAAACAAAACAATGTAAGTAAAGGATATTTCTGAATCTTAAAATTCATCCCAT 
GGGATCATAAACTCATAAAAATAATTTTAAGATGTCGGAAAAGGATACTTGATTAAATAAAAACACTCAGGATA 
TGTAAAAACTGCAAGATTAAAATTAATAGTTCATTTATTTGTTATTTTATTGTAAGAAATAGTGATGAACAAAG 
ATCCTTTTTCATACTGATACCTGGTTGTATATATTGATGCAACAGTTTTCTGAAATGAATTCAAATTGCATCAA 
GAAATAAAATCATCTATCGAGTAGTCAAAAACAAGTAAAGGAGAGCAAAAAACAACATTTGGAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 70 
MGLFRGFVFLLVLCLLHOSNTSFIKLNNNGFEDIVIVIDPSVPEDEKIIEQIEDMVTTASTYLFE 

ATEKRFFFKNWSILIPEN WKENPOYKRPKHENHKHADVIVAPPTLPGRDEPYTKQFTECGEKGEY 

IHFTPDLLLGKKQNEYGPPGKLFVHEWAHLRWGVFDEYNEDQPFYRAKSKKIEATRCSAGISGRN 
RVYKCOGGSCLSRACRIDSTTKLYGKDCQFFPDKVOTEKASIMFMQSIDSWVEFCNEKTHNQEAP 

SLONIKCNFRSTWEVISNSEDFKNTIPMVTPPPPPVFSLLKISORIWCLVLDKSGSMGGKDRLNR 

MNOAAKHFLLQTVENGSWVGMVHFDSTATIVNKLIQIKSSDERNTLMAGLPTYPLGGTSICSGIK 
YAFOWIGELHSOLDGSEWLLLTDGEDNTASSCIDEVKOSGAIVHFIALGRAADEAVIEMSKITGG 

SHFYVSDEAQNNGLIDAFGALTSGNTDLSQKSLQLESKGLTLNSNAWMNDTVIIDSTVGKDTFFL 

ITWNSLPPSISLWDPSGTIMENFTVDATSKMAYLSIPGTAKWGTWAYNLOAKANPETLTITWTSR 

AANSSVPPITVNAKMNKDVNSFPSPMIWYAEILOGYWPVLGANVTAFIESONGHTEVLELLDNGA 

GADSFKNDGVYSRYFTAYTENGRYSLKWRAHGGANTARLKLRPPLNRAAYIPGWWWNGEEANPP 

RPEIDEDTOTTLEDFSRTASGGAFVVSOWPSLPLPDOYPPSQITDLDATWHEDKIILTWTAPGDN 

FDVGKVQRYIIRISASILDLRDSFDDALOVNTTDLSPKEANSKESFAFKPENISEENATHIFIAI 

KSIDKSNLTSKVSNIAQVTLFIPOANPDDIDPTPTPTPTPTPDKSHNSGVNISTLVLSVIGSVVI 
WNFLSTTI 

Signal peptide: 

amino acids 1-21 

Putative transmembrane domains: 

amino acids 284-300, 617-633 

Leucine zipper pattern. 

amino acids 469-491, 47 6- 498 

N-glycosylation site. 

amino acids 20-24, 75-79, 340-344, 504-508 542-546, 588-592, 

628-632, 811-815, 832-836, 837-841 852-856, 896-900 
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FIGURE 72 
MMMVRRGLLAWISRVVVLLVLLCCAISVLYMLACTPKGDEEQLALPRANSPTGKEGYQAVLQEWE 
EOHRNYWSSLKRQIAOLKEELOERSEOLRNGOYOASDAAGLGLDRSPPEKTCADLLAFLHSOVDK 

AEVNAGVKLATEYAAVPFDSFTLQKVYOLETGLTRHPEEKPVRKDKRDELVEAIESALETLNNPA 
ENSPNHRPYTASDFIEGIYRTERKGTLYELTEKGDHKHEFKRLILFRPFSPIMKWKNEKLNMAN 

TLINVIVPLAKRVDKEROFMONFREMCIEQDGRVHLEVVYFGKEEINEVKGILENTSKAANFRNF 

TFIOLNGEFSRGKGLDVGARFWKGSNVLLFFCDVDIYFTSEFLNTCRLNTQPGKKWFYPWLFSOY 
NPGIIYGHHDAVPPLEQQLVIKKETGFWRDFGFGMTCOYRSDFINIGGFDLDIKGWGGEDWHLYR 

KYLHSNLIVWRTPWRGLFHLWHEKRCMDELTPEQYKMCMQSKAMNEASHGQLGMLVFRHEIEAHL 
RKOKOKTSSKKT 

Inportant features : 
Signal peptide: 
anino acids 1-27 

N-glycosylation sites. 

amino acids 315-319, 324-328 

N-ILyristoylation sites. 

amino acids 96-102, 136-142, 212-218, 311-37, 339-345, 393-399 

Anidation site. 

aInlino acids 377-381 
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FIGURE 73 
GAGACTGCAGAGGGAGATAAAGAGAGAGGGCAA AGAGGCAGCAAGAGATTTGTCCTGGGGATCCA 

GAAACCCATGATACCCTACTGAACACCGAATCCCCTGGAAGCCCACAGAGACAGAGACAGCAAGA 

GAAGCAGAGATAAATACACTCACGCCAGGAGCTCGCTCGCTCTCTCTCTCTCTCTCTCACTCCTC 

CCTCCCTCTCTCTCTGCCTGTCCTAGTCCTCTAGTCCTCAAATTCCCAGTCCCCTGCACCCCTTC 

CTGGGACACTATGTTGTTCTCCGCCCTCCTGCTGGAGGTGATTTGGATCCTGGCTGCAGATGGGG 
GTCAACACTGGACGTATGAGGGCCCACATGGTCAGGACCATTGGCCAGCCTCTTACCCTGAGTGT 

GGAAACAATGCCCAGTCGCCCATCGATATTCAGACAGACAGTGTGACATTTGACCCTGATTTGCC 

TGCTCTGCAGCCCCACGGATAGACCAGCCTGGCACCGAGCCTTTGGACCTGCACAACAATGGCC 

ACACAGTGCAA CTCTCTCTGCCCTCTACCCTGTATCTGGGTGGACTTCCCCGAAAATATGTAGCT 

GCCCAGCTCCACCTGCACTGGGGTCAGAAAGGATCCCCAGGGGGGTCAGAACACCAGATCAACAG 

GAAGCCACATTGCAGAGCCCACATGACATAGACTCGATTCCTATGACAGCTTGAGG 

AGGCTGCTGAGAGGCCCAGGGCCTGGCTGTCCTGGGCATCCTAATTGAGGTGGGGAGACTAAG 

AATATAGCTTATGAACACATTCTGAGTCACTTGCATGAAGTCAGGCATAAAGATCAGAAGACCTC 

AGTGCCTCCCTTCAACCTAAGAGAGCTGCTCCCCAAACAGCTGGGGCAGTACTTCCGCTACAATG 

GCTCGCTCACAACTCCCCCTTGCTACCAGAGTGTGCTCTGGACAGTTTTTTATAGAAGGTCCCAG 

ATTTCAATGGAACAGCTGGAAAAGCTTCAGGGGACAFTGTTCTCCACAGAAGAGGAGCCCTCTAA 

GCTCTGGTACAGAACTACCGAGCCCTTCAGCCTCTCAATCAGCGCATGGTCTTTGCTTCTTTCA 

TCCAAGCAGGATCCTCGTATACCACAGGTGAAATGCTGAGTCTAGGTGTAGGAATCTTGGTTGGC 

TGTCTCTGCCTTCTCCTGGCTGTTTATTTCATTGCTAGAAAGATTCGGAAGAAGAGGCTGGAAAA 

CCGAAAGAGTGTGGTCTTCACCTCAGCACAAGCCACGACTGAGGCATAAATTCCTTCTCAGATAC 
CATGGATGTGGATGACTTCCCTTCATGCCTATCAGGAAGCCTCTAAAATGGGGTGTAGGATCTGG 

CCAGAAACACTGTAGGAGTAGTAAGCAGATGTCCTCCTTCCCCTGGACATCTCTTAGAGAGGAAT 

GGACCCAGGCTGTCATTCCAGGAAGAACTGCAGAGCCTTCAGCCTCTCCAAACATGTAGGAGGAA 

AGAGGAAATCGCTGTGTTGTTAAGCAGAGANCAAACTCTGTTTAGTTGCAGGGGAAGTTTGGG 

ATATACCCCAAAGTCCTCTACCCCCTCACTTTTATGGCCCTTTCCCTAGATATACTGCGGGATCT 

CTCCTTAGGATAAAGAGTTGCTGTTGAAGTGTATATTTTGACAATATATTGGAAATAAAG 

TTTCTGACTTT 
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FIGURE 74 
MLFSALLLEWIWILAADGGOHWTYEGPHGODHWPASYPECGNNAOSPIDIOTDSVTFDPDLPALO 

PHGYDCPGTEPLDLHNNGHTWQLSLPSTLYLGGLPRKYWAAOLHLHWGOKGSPGGSEHOINSEAT 

FAELHIVHYDSDSYDSLSEAAERPOGLAVLGILIEVGETKNIAYEHILSHLHEVRHKDOKTSVPP 

FNLRELLPKOLGOYFRYNGSLTTPPCYQSVLWTWFYRRSQISMEOLEKLQGTLFSTEEEPSKLLV 

QNYRALOPLNORMVFASFIOAGSSYTTGEMLSLGVGILVGCLCLLLAVYFIARKIRKKRLENRKS 

WWFTSAQATTEA 

Important features of the protein: 
Signal peptide: 

amino acids 1-15 

Transmembrane domain: 

amino acids 291-31 O 

N-glycosylation site. 

amino acids 213-216 

Eukaryotic-type carbonic anhydrases proteins 

anino acids 197-245 104-140, 22-69 
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FIGURE 76 
MSYNGLHQRVFKELKLLTLCSISSQIGPPEVALTTDEKSISVVLTAPEKWKRNPEDLPVSMOQIY 
SNLKYNVSVLNTKSNRTWSQCVTNHTLVLTWLEPNTLYCVHVESFVPGPPRRAOPSEKQCARTLK 
DQSSEFKAKIIFWYWLPISITVFLFSVMGYSIYRYHVGKEKHPANLILIYGNEFDKRFF"WPAEK 
IVINFITLNISDDSKISHODMSLLGKSSDWSSLNDPOPSGNLRPPOEEEEVKHLGYASHLMEIFC 

DSEENTEGTSLTQQESLSRTIPPDKTVIEYEYDVRTTDICAGPEEQELSLQEEVSTOGTLLESOA 
ALAVLGPQTLQYSYTPOLQDLDPLAQEHTDSEEGPEEEPSTTLVDWDPOTGRLCIPSLSSFDQDS 
EGCEPSEGDGLGEEGLLSRLYEEPAPDRPPGENETYLMOEMEEWGLYWOMEN 

Important features: 
Signal peptide: 

amino acids 1-28 

Transmembrane domain : 

amino acids 14 O-63 

N-glycosylation sites. 

amino acids 71-74, 80-83, 89-92, 204-207, 423-426 
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FIGURE 77 
GAGGAGCGGGCCGAGGA CTCCAGCGTGCCCAGGTCTGGCATCCTGCACTTGCTGCCCCTGACAC 

CTGGGAAGATGGCCGGCCCGTGGACCTTCACCCTTCTCTGTGGTTTGCTGGCAGCCACCTTGATC 
CAAGCCACCCTCAGTCCCACTGCAGTTCTCATCCTCGGCCCAAAAGTCATCAAAGAAAAGCTGAC 

ACAGGAGCTGAAGGACCACAACGCCACCAGCATCCTGCAGCAGCTGCCGCTGCTCAGTGCCATGC 

GGGAAAAGCCAGCCGGAGGCATCCCTGGCGGGCAGCCTGGTGAACACCGTCCTGAAGCACATC 

ATCTGGCTGAAGGTCAT CACAGCTAACATCCTCCAGCTGCAGGTGAAGCCCTCGGCCAATGACCA 

GGAGCGCTAGTCAAGATCCCCCTGGACATGGTGGCTGGATCAACACGCCCCTGGTCAAGACCA. 

TCGTGGAGTTCCACATGACGACTGAGGCCCAAGCCACCATCCGCATGGACACCAGTGCAAGTGGC 

CCCACCCGCCTGGCCTCAGTGACTGTGCCACCAGCCATGGGAGCCTGCGCATCCAACTGCTGTA 

TAAGCTCTCCTTCCTGGTGAACGCCTTAGCTAAGCAGGTCATGAACCTCCTAGTGCCATCCCTGC 
CCAATCTAGTGAAAAACCAGCTGTGTCCCGTGACGAGGCTTCCTTCAATGGCATGTATGCAGAC 

CTCCTGCAGCTGGTGAAGGTGCCCATTTCCCTCAGCATTGACCGTCTGGAGTTTGACCTTCTGTA 

TCCTGCCATCAAGGGTGACACCATTCAGCTCTACCTGGGGGCCAAGTTGTTGGACTCACAGGGAA 

AGGTGACCAAGTGGTTCAATAACTCGCAGCTTCCCTGACAATGCCCACCCTGGACAACACCCG 

TTCAGCCTCATCGTGAGTCAGGACGTGGTGAAAGCTGCAGTGGCTGCTGTGCTCTCTCCAGAAGA 

ATTCATGGTCCTGTTGGACTCTGTGCTTCCTGAGAGTGCCCATCGGCTGAAGTCAAGCATCGGGC 
TGATCAATGAAAAGGCTGCAGATAAGCTGGGATCTACCCAGATCGTGAAGATCCTAACTCAGGAC 
ACTCCCGAGTTTTTTATAGACCAAGGCCATGCCAAGGTGGCCCAACTGATCGTGCTGGAAGTGTT 

TCCCTCCAGTGAAGCCCTCCGCCCTTTGTTCACCCTGGGCATCGAAGCCAGCTCGGAAGCTCAGT 
TTTACACCAAAGGTGACCAACTTATACTCAACTTGAATAACATCAGCTCTGATCGGATCCAGCTG 

ATGAACTCTGGGATTGGCTGGTTCCAACCTGATGTTCTGAAAAACATCATCACTGAGATCATCCA 

CTCCATCCTGCTGCCGAACCAGAATGGCAAATTAAGATCTGGGGTCCCAGTGTCATTGGTGAAGG 

CCTTGGGATTCGAGGCAGCTGAGTCCTCACTGACCAAGGATGCCCTTGTGCTTACTCCAGCCTCC 

TTGTGGAAACCCAGCTCTCCTGTCTCCCAGTGAAGACTTGGATGGCAGCCATCAGGGAAGGCTGG 
GTCCCAGCTGGGAGTATGGGTGTGAGCTCTATAGACCAFCCCTCTCTGCAATCAATAAACACTTG 

CCTGTGAAAAA 
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FIGURE 78 
MAGPWTFTLLCGELAATLIQATLSPTAWLILGPKWIKEKLTQELKDHNATSILOOLPLLSAMREK 
PAGGIPWLGSLVNTWELKHIIWLKWITANILCLOWKPSANDOELLWKIPLDMVAGFNTPLWKTIVE 

FHMTTEAQATIRMDTSASGPTRLVLSDCATSHGSLRIQLLYKLSFLVNALAKQVMNLLVPSLPNL 
WKNOLCPVIEASFNGMYADLLOLVKVPISLSIDRLEFDLLYPAIKGDTIQLYLGAKLLDSQGKVT 
KWFNNSAASLTMPTLDNIPFSLIVSODVVKAAVAAVLSPEEFMVLLDSVLPESAHRLKSSIGLIN 
EKAADKLGSTQIVKILTQDTPEFFIDQGHAKVAQLIVLEVFPSSEALRPLFTLGIEASSEAQFYT 
KGDQLILNLNNISSDRIQLMNSGIGWFQPDWLKNIITEIIHSILLPNONGKLRSGWPVSLVKALG 
FEAAESSLTKDAIVLTPASLWKPSSPWSQ 

Important features of the protein: 
Signal peptide: 

amino acids 1-21 

N-glycosylation sites. 
amino acids 48-51, 264-267, 401 - 404 

Glycosaminoglycan attachment site. 
amino acids 412-415 

LBP / BPI / CETP family proteins. 
amino acids 407-457 



Patent Application Publication Sep. 25, 2003 Sheet 79 of 168 US 2003/0180915 A1 

FIGURE 79 
GAGAGAAGTCAGCCTGGCAGAGAGACTCTGAAATGAGGGATTAGAGGTGTTCAAGGAGCAAGAGC 

TTCAGCCTGAAGACAAGGGAGCAGTCCCTGAAGACGCTTCTACTGAGAGGTCTGCCATGGCCTCT 
CTTGGCCTCCAACTTGTGGGCTACATCCTAGGCCTTCTGGGGCTTTTGGGCACACTGGTTGCCAT 

GCTGCTCCCCAGCTGGAAAACAAGTTCTTATGTCGGTGCCAGCATTGTGACAGCAGTTGGCTTCT 

CCAAGGGCCTCTGGATGGAATGTGCCACACACAGCACAGGCATCACCCAGTGTGACATCTATAGC 

ACCCTTCTGGGCCTGCCCGCTGACATCCAGGCGCCCAGGCCATGATGGTGACATCCAGTGCAAT 

CTCCTCCCTGGCCTGCATTATCTCTGTGGTGGGCATGAGATGCACAGTCTTCTGCCAGGAATCCC 
GAGCCAAAGACAGAGTGGCGGTAGCAGGTGGAGTCTTTTTCATCCTTGGAGGCCTCCTGGGATTC 

ATTCCTGTTGCCTGGAATCTTCATGGGATCCTACGGGACTTCTACTCACCACTGGTGCCTGACAG 
CATGAAATTTGAGATTGGAGAGGCTCTTTACTTGGGCATTATTTCTTCCCTGTTCTCCCTGATAG 

CTGGAATCATCCTCTGCTTTTCCTGCTCATCCCAGAGAAATCGCTCCAACTACTACGATGCCTAC 
CAAGCCCAACCTCTTGCCACAAGGAGCTCTCCAAGGCCTGGTCAACCTCCCAAAGTCAAGAGTGA 

GTTCAATTCCTACAGCCTGACAGGGTATGTGTGAAGAACCAGGGGCCAGAGCTGGGGGGTGGCTG 
GGTCTGTGAAAAACAGTGGACAGCACCCCGAGGGCCACAGGTGAGGGACACTACCACTGGATCGT 
GTCAGAAGGTGCTGCTGAGGATAGACTGACTTTGGCCATTGGATTGAGCAAAGGCAGAAATGGGG 

GCTAGTGTAACAGCATGCAGGTTGAATTGCCAAGGATGCTCGCCATGCCAGCCTTTCTGTTTTCC 

TCACCTTGCTGCTCCCCTGCCCTAAGTCCCCAACCCTCAACTTGAAACCCCATTCCCTTAAGCCA 

GGACTCAGAGGATCCCTTTGCCCTCTGGTTTACCTGGGACTCCATCCCCAAACCCACTAATCACA 

TCCCACTGACTGACCCTCTGTGATCAAAGACCCTCTCTCTGGCTGAGGTTGGCTCTTAGCTCATT 

GCTGGGGATGGGAAGGAGAAGCAGTGGCTTTTGTGGGCATTGCTCTAACCTACTTCTCAAGCTTC 

CCTCCAAAGAAACTGATTGGCCCTGGAACCTCCATCCCACTCTTGTTATGACTCCACAGTGTCCA 
GACTAATTTGTGCATGAACTGAAATAAAACCATCCTACGGTATCCAGGGAACAGAAAGCAGGATG 

CAGGATGGGAGGACAGGAAGGCAGCCTGGGACATTAAAAAAATA 
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FIGURE SO 
MASILGLQLVGYILGLLGLLGTLVAMLLPSWKTSSYWGASIVTAVGFSKGLWMECATHSTGITQCD 
IYSTLLGLPADIOAAQAMMVTSSAISSLACIISWVGMRCTVFCQESRAKDRWAVAGGVFFILGGL 
LGFIPWAWNLHGILRDFYSPLVPDSMKFEIGEALYLGISSLFSLIAGIILCFSCSSQRNRSNYY 
DAYOAOPLATRSSPRPGOPPKWKSEFNSYSLTGYW 

Important features of the protein: 
Signal peptide: 

anino acids 1-24 

Transmembrane domains: 

amino acids 82-102, 117-140, 163-182 

N-glycosylation site. 

artino acids 190-193 

PMP-22 / EMP A MP2O family proteins. 
amino acids 4 6-59 
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FIGURE 81 
CCCACGCGTCCGCGCCTCTCCCTTCTGCTGGACCTTCCTTCGTCTCTCCATCTCTCCCTCCTTTC 

CCCGCGTTCTCTTTCCACCTTTCTCTTCTTCCCACCTTAGACCTCCCTTCCTGCCCTCCTTTCCT 

GCCCACCGCTGCTTCCTGGCCCTCTCCGACCCCGCTCTAGCAGCAGACCTCCTGGGGCTGTGG 

GTTGATCTGTGGCCCCTGTGCCTCCGTGTCCTTTTCGTCTCCCTTCCTCCCGACTCCGCTCCCGG 
ACCAGCGGCCTGACCCTGGGGAAAGGATGGTTCCCGAGGTGAGGGTCCTCTCCTCCTTGCTGGGA 
CTCGCGCTGCTCTGGTTCCCCCTGGACTCCCACGCTCGAGCCCGCCCAGACATGTTCTGCCTTTT 
CCATGGGAAGAGATACTCCCCCGGCGAGAGCTGGCACCCCTACTTGGAGCCACAAGGCCTGATGT 

ACTGCCTGCGCTGTACCTGCTCAGAGGGCGCCCATGTGAGTGTTACCGCCTCCACTGTCCGCCT 

GTCCACTGCCCCCAGCCTGTGACGGAGCCACAGCAATGCTGTCCCAAGTGTGTGGAACCT CACAC 

CCCTCTGGACTCCGGGCCCCACCAAAGTCCTGCCAGCACAACGGGACCATGTACCAACACGGAG 
AGATCTTCAGTGCCCATGAGCTGTTCCCCTCCCGCCTGCCCAACCAGTGTGTCCTCTGCAGCTGC 

ACAGAGGGCCAGATCTACTGCGGCCTCACAACCTGCCCCGAACCAGGCTGCCCAGCACCCCTCCC 

ACTGCCAGACTCCTGCTGCCAAGCCTGCAAAGATGAGGCAAGTGAGCAATCGGATGAAGAGGACA 

GTGTGCAGTCGCTCCATGGGGTGAGACATCCT CAGGATCCAGTTCCAGTGATGCTGGGAGAAAG 

AGAGGCCCGGGCACCCCAGCCCCCACTGGCCT CAGCGCCCCTCTGAGCTTCATCCCTCGCCACTT 

CAGACCCAAGGGAGCAGGCAGCACAACTGTCAAGATCGTCCTGAAGGAGAAACATAAGAAAGCCT 
GTGTGCATGGCGGGAAGACGTACTCCCACGGGGAGGTGTGGCACCCGGCCTTCCGTGCCTCGGC 

CCCTTGCCCTGCATCCTATGCACCTGTGAGGATGGCCGCCAGGACTGCCAGCGTGTGACCTGTCC 
CACCGAGTACCCCTGCCGT CACCCCGAGAAAGTGGCTGGGAAGTGCTGCAAGATTTGCCCAGAGG 

ACAAAGCAGACCCTGGCCACAGTGAGATCAGTTCTACCAGGTGTCCCAAGGCACCGGGCCGGGTC 

CTCGTCCACACATCGGTATCCCCAAGCCCAGACAACCTGCGTCGCTTTGCCCTGGAACACGAGGC 

CTCGGACTTGGTGGAGAECTACCTCTGGAAGCTGGTAAAAGATGAGGAAACTGAGGCTCAGAGAG 

GTGAAGTACCTGGCCCAAGGCCACACAGCCAGAATCTTCCACTTGACT CAGATCAAGAAAGTCAG 

GAAGCAAGACECCAGAAAGAGGCACAGCACTTCCGACTGCTCGCTGGCCCCCACGAAGGTCACT 

GGAACGTCTTCCTAGCCCAGACCCTGGAGCTGAAGGTCACGGCCAGTCCAGACAAAGTGACCAAG 

ACATAACAAAGACCTAACAGTTGCAGATATGAGCTGTATAATTGTTGTTATTATATATTAATAAA 
TAAGAAGTTGCATTACCCT CAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE S2 
MVPEVRVLSSLLGLATLWFPLDSHARARPDMFCLFHGKRYSPGES WHPYLEPQGLMYCLRCTCSE 

GAHVSCYRLHCPPVHCPOPVTEPOOCCPKCVEPHTPSGLRAPPKSCOHNGTMYOHGEIFSAHELF 
PSRLPNQCVLCSCTEGQIYCGLTTCPEPGCPAPLPLPDSCCOACKDEASEQSDEEDSWQSLHGWR 
HPODPCSSDAGRKRGPGTPAPTGLSAPLSFIPRHFRPKGAGSTTWKIVLKEKHKKACVHGGKTYS 
HGEVWHPAFRAFGPLPCILCTCEDGRODCQRVTCPTEYPCRHPEKVAGKCCKICPEDKADPGHSE 
ISSTRCPKAPGRVLVHTSVSPSPDNLRRFALEHEASOLVEIYLWKLWKDFETEAORGEVPGPRPH 
SQNLPLDSDQESQEARLPERGTALPTARWPPRRSLERLPSPDPGAEGHGQSRQSDQDITKT 

Signal peptide: 
amino acids -25 
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FIGURE 83 
GACAGCTGTGTCTCGATGGAGTAGACTCTCAGAACAGCGCAGTTTGCCCTCCGCTCACGCAGAGCCTCTCC 
GTGGCTTCCGCACCTTGAGCATTAGGCCAGTTCTCCTCTTCTCTCTAATCCATCCGTCACCTCTCCTGTCA 

TCCGTTTCCATGCCGTGAGGTCCATTCACAGAACACATCCATGGCTCTCATGCTCAGTTTGGTTCTGAGTC 
TCCTCAAGCTGGGATCAGGGCAGTGGCAGGTGTTTGGGCCAGACAAGCCTGTCCAGGCCTTGGTGGGGGAG 
GACGCAGCATTCTCCTGTTTCCTGTCTCCTAAGACCAATGCAGAGGCCATGGAAGTGCGGTTCTTCAGGGG 

CCAGTTCTCTAGCGGGTCCACCTCTACAGGGACGGGAAGGACCAGCCATTEATGCAGATGCCACAGTATC 

AAGGCAGGACAAAACTGGTGAAGGACTATTGCGGAGGGGCGCATCTCTCTGAGGCTGGAAAACATTACT 

GTGTTGGATGCTGGCCTCTATGGGTGCAGGATTAGTTCCCAGTCTTACTACCAGAAGGCCATCTGGGAGCT 
ACAGGGCAGCACGGGCCAGTTCCTCTCATTTCCATCACGGGATAGTTGATAGAGACATCCAGCTAC 

TCTGTCAGTCCTCGGGCTGGTTCCCCCGGCCCACAGCGAAGTGGAAAGGTCCACAAGGACAGGATTTGTCC 

ACAGACTCCAGGACAAACAGAGACATGCATGGCCTGTTTGATGTGGAGATCTCTCTGACCGTCCAAGAGAA 

CGCCGGGAGCATATCCGTCCATGCGGCATGCCATCTGAGCCGAGAGGTGGAACCAGGGTACAGATAG 

GAGATACCTTTTTCGAGCCTATATCGTGGCACCTGGCTACCAAAGTACTGGGAATACTCTGCTGTGGCCTA 

TTTTTTGGCATTGTTGGACTGAAGATTTTCTTCTCCAAATTCCAGTGGAAAATCCAGGCGGAACTGGACTG 

GAGAAGAAAGCACGGACAGGCAGAATTGAGAGACGCCCGGAAACACGCAGTGGAGGTGACTCTGGATCCAG 

AGACGGCTCACCCGAAGCCGCGTCGATCGAAAACGAACCCATAGAAAAGCCCCCAGGAGGG 

CCTCACTCTGAGAAGAGATTACAAGGAAGAGTGTGGGGCTCTCAGAGTTCCAAGCAGGGAAACAT.A. 

CTGGGAGGTGGACGGAGGACACAATAAAAGGTGGCGCGTGGGAGGGCCGGGATGAGGGACAGGAGGA. 

AGGAGACGIGACTTGICCCCGACAGGGTACGGGTCCCAGACEGAATGGAGAACAGEATTTC 

ACAAAATCCCCGTTACAGCGTCCCCCAGGACCCCACCACAAAAAAGGGGCTCCTGGACTA. 

TGAGTGGGGACCATCTCCTCTCAACATAAAGACCAGTCCCTATATACCCTGACAGTCGGTG 

AAGGCAGAGGCCCACATGAGTACCGTCCTATAATGAGCAAAAGGAACCCCATAGCACTGC 

CCAGCACCCAGGAACAGAGAAAGAGGCCTCTGGCAAAGGGCCTCGCAATCCCAGAGACAAGCAACAG 

TGAGTCCTCCTCACAGGCAACCACGCCCTTCCTCCCCAGGGGTGAAATGTAGGATGAATCACATCCCACAT 
TCCITAGGGAATAAGGCCCCCCAGACCAAAGTCCCGCAGCAGCCGGCCAAGGGGCTCCA 

GATGAAGGGGGACTGGCCGTCCACATGGGAGTCAGGTGTCATGGCTGCCCTGAGCTGGGAGGGAAGAAGG 

CTGACATTACATTTAGTTTGCTCTCACTCCATCGGCTAAGTGATCTTGAAATACCACCTCTCAGGTGAAG 

AACCGTCAGGAATCCCATCTCACAGGCTGTGGGTAGATTAAGAGACAAGGAAGGAATAATGCTTAG 

ATCTTATTGATGACAGAGTGTATCCTAATGGTTTGTTCATAATTACACTTTCAGTAAAAAAA 
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FIGURE 84 
MALMLSLWLSLLKLGSGOWOWFGPDKPWOALWGEDAAFSCFLSPKTNAEAMEWRFFRGOFSSWVH 

LYRDGKDOPFMOMPQYOGRTKLVKDSIAEGRISLRLENITWLDAGLYGCRISSOSYYQKAWELO 

WSALGSWPLISITGYVDRDIQLLCOSS GWFPRPTAKWKGPQGQDLSTDSRTNRDMHGLFDWEISL 

TVOENAGSISCSMRHAHLSREVESRWOIGDTFFEPSWHLATKWLGILCCGLFFGIWGLKIFFSK 

FQWKICAELDWRRKHGOAELRDARKHAVEVTLDPETAHPKLCVSDLKTVTHRKAPOEVPHSEKRF 

TRKSVVASOSFOAGKHYWEVDGGHNKRWRWGVCRDDVDRRKEYVTLSPDHGYWWLRLNGEHLYFT 

LNPRFISWFPRTPPTKIGVFLDYECGTISFFNINDQSLIYTLTCRFEGLLRPY EYPSYNEQNGT 

PIVICPVTOESEKEASWORASAIPETSNSESSSQATTPFLPRGEM 

Signal peptide: 

amino acids 1-17 

Transmembrane domain : 

amino acids 239-255 
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FIGURE 85 
AACAGACGTTCCCTCGCGGCCCTGGCACCTCTAACCCCAGACATGCTGCTGCTGCTGCTGCCCCT 
GCTCTGGGGGAGGGAGAGGGCGGAAGGACAGACAAGTAAACTGCTGACGATGCAGAGTTCCGTGA 

CGGTGCAGGAAGGCCTGTGTGTCCATGTGCCCTGCTCCTTCTCCTACCCCTCGCATGGCTGGATT 

EACCCTGGCCCAGTAGTTCACGGCTACTGGTTCCGGGAAGGGGCCAATACAGACCAGGATGCTCC 

AGTGGCCACAAACAACCCAGCTCGGGCAGTGGGGAGGAGACTCGGGACCGATTCCACCTCCTTG 

GGGACCCACAEACCAAGAATGCACCCTGAGCATCAGAGATGCCAGAAGAAGTGATGCGGGGAGA 

ACTTCTTTCGTATGGAGAAAGGAAGTATAAAATGGAATTAAAACATCACCGGCTCTCTGTGAA 

TGTGACAGCCTTGACCCACAGGCCCAACATCCTCATCCCAGGCACCCTGGAGTCCGGCTGCCCCC 
AGAACTGACCTGCTCTGTGCCCTGGGCCTGTGAGCAGGGGACACCCCCTATGATCTCCTGGATA 

GGGACCTCCGTGTCCCCCCTGGACCCCTCCACCACCCGCTCCTCGGTGCTCACCCTCATCCCACA 

GCCCCAGGACCATGGCACCAGCCTCACCTGTCAGGTGACCTTCCCTGGGGCCAGCGTGACCACGA 
ACAAGACCGTCCATCTCAACGTGTCCTACCCGCCTCAGAACTTGACCATGACTGTCTTCCAAGGA 

GACGGCACAGTACCACAGTCTTGGGAAATGGCTCATCTCTGTCACTCCCAGAGGGCCAGTCTCT 

GCGCCTGGTCTGTGCAGTTGATGCAGTTGACAGCAATCCCCCTGCCAGGCTGAGCCTGAGCTGGA 

GAGGCCTGACCCTGTGCCCCTCACAGCCCT CAAACCCGGGGGTGCTGGAGCTGCCTTGGGTGCAC 

CTGAGGGATGCAGCTGAATTCACCTGCAGAGCTCAGAACCCTCTCGGCTCTCAGCAGGTCTACCT 

GAACGTCTCCCTGCAGAGCAAAGCCACATCAGGAGTGACTCAGGGGGTGGTCGGGGGAGCTGGAG 

CCACAGCCCTGGTCTTCCTGTCCTTCTGCGTCATCTTCGTTGTAGTGAGGTCCTGCAGGAAGAAA 

TCGGCAAGGCCAGCAGCGGGCGTGGGAGATACGGGCATAGAGGATGCAAACGCTGTCAGGGGTTC 

AGCCTCTCAGGGGCCCCTGACTGAACCTTGGGCAGAAGACAGTCCCCCAGACCAGCCTCCCCCAG 

CTTCTGCCCGCTCCTCAGTGGGGGAAGGAGAGCTCCAGTATGCATCCCTCAGCTTCCAGATGGTG 
AAGCCTTGGGACTCGCGGGGACAGGAGGCCACTGACACCGAGTACTCGGAGATCAAGACCACAG 

ATGAGAAACTGCAGAGACTCACCCTGATTGAGGGATCACAGCCCCTCCAGGCAAGGGAGAAGTCA 
GAGGCTGATTCTTGTAGAATTAACAGCCCTCAACGTGATGAGCTATGATAACACTATGAATTATG 

TGCAGAGTGAAAAGCACACAGGCTTTAGAGTCAAAGTATCTCAAACCTGAATCCACACTGTGCCC 
TCCCTTTTATTTTTTTAACTAAAAGACAGACAAATTCCTA 
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FIGURE 86 
MLLLLLPLLWGRERAEGOTSKLLTMOSSVTVOEGLCVHVPCSFSYPSHGWIYPGPWVHGYWFREG 

ANTDQDAPWATNNPARAVWEETRDRFHLLGDPHTKNCTLSIRDARRSDAGRYFFRMEKGSIKWNY 

KHHRLSVNVTALTHRPNILIPGTLESGCPONLTCSVPWACEOGTPPMISWIGTSWSPLDPSTTRS 

SWLTLIPOPODHGTSLTCOWTFPGASWTTNKTVHLNWSYPPONLTMTVFOGDGTWSTVLGNGSSL 

SLPEGOSLRLWCAWDAVIDSNPPARLSLSWRGLTLCPSOPSNPGVLEE.PWVHLRDAAEFTCRAONP 

LGSOOVYLNWSLOSKATSGVTOGVWGGAGATALVFLSFCVIFVVVRSCRKKSARPAAGWGDTGIE 

DANAVRGSASQGPLTEPWAEDSPPDOPPPASARSSVGEGELOYASLSFOMVKPWDSRGQEATDTE 
YSEKIHR 

Signal peptide : 

amino acids 1-15 

Transmembrane domain : 

amino acids 351-370 
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FIGURE 87 
AGAAAGCTGCACTCTGTTGAGCTCCAGGGCGCAGTGGAGGGAGGGAGTGAAGGAGCTCTCTGTAC 

CCAAGGAAAGTGCAGCTGAGACTCAGACAAGATTACAATGAACCAACTCAGCTTCCTGCTGTTTC 
TCATAGCGACCACCAGAGGATGGAGTACAGATGAGGCTAATACTTACTTCAAGGAATGGACCTGT 

TCTTCGTCTCCATCTCTGCCCAGAAGCTGCAAGGAAATCAAAGACGAATGTCCTAGTGCATTTGA 
TGGCCTGTATTTTCTCCGCACTGAGAATGGTGTTATCTACCAGACCTTCTGTGACATGACCTCTG 

GGGGTGGCGGCTGGACCCTGGTGGCCAGCGTGCATGAGAATGACATGCGTGGGAAGTGCACGGTG 
GGCGATCGCTGGTCCAGTCAGCAGGGCAGCAAAGCAGACTACCCAGAGGGGGACGGCAACTGGGC 
CAACTACAACACCTTTGGATCTGCAGAGGCGGCCACGAGCGATGACTACAAGAACCCTGGCTACT 

ACGACATCCAGGCCAAGGACCTGGGCATCTGGCACGTGCCCAATAAGTCCCCCATGCAGCACTGG 

AGAAACAGCTCCCTGCTGAGGTACCGCACGGACACTGGCTTCCTCCAGACACTGGGACAAATCT 

GTTTGGCATCTACCAGAAATATCCAGTGAAATATGGAGAAGGAAAGTGTTGGACTGACAACGGCC 
CGGTGATCCCTGTGGTCTATGATTTTGGCGACGCCCAGAAAACAGCATCTTATTACT CACCCTAT 

GGCCAGCGGGAATTCACTGCGGGATTTGTTCAGTTCAGGGTATTTAATAACGAGAGAGCAGCCAA 
CGCCTTGTGTGCTGGAATGAGGGTCACCGGATGTAACACTGAGCAT"CACTGCATTGGGGAGGAG 

GATACTTTCCAGAGGCCAGTCCCCAGCAGTGGGAGATTTTTCTGGTTTTGATTGGAGTGGATAT 
GGAACTCATGTTGGTTACAGCAGCAGCCGTGAGATAACTGAGGCAGCTGTGCTTCTATTCTATCG 

TTGAGAGTTTTGTGGGAGGGAACCCAGACCTCTCCTCCCAACCATGAGATCCCAAGGATGGAGAA 
CAACTTACCCAGTAGCTAGAATGTTAATGGCAGAAGAGAAAACAATAAATCATATTGACT CAAGA 

AAAAAA 
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FIGURE 88 
MNOLSFILL FLIATTRGWSTDEANTYFKEWTCSSSPSLPRSCKEIKDECPSAFDGLYFLRTENGVI 

YOTFCDMTSGGGGWTLVASWHENDMRGKCTVGDRWSSQQGSKADYPEGDGNWANYNTFGSAEAAT 
SDDYKNPGYYDIQAKDLGIWHVPNKSPMOHWRNSSLLRYRTDTGFLQTLGHNLFGIYQKYPVKYG 

EGKCWTDNGPWIPVVYDFGDAQKTASYYSPYGQREFTAGFWQFRVENNERAANALCAGMRVTGCN 
TEHHCIGGGGYFPEASPOOCGDFSGFDWSGYGTHWGYSSSREITEAAVLLFYR 

Important features: 

Signal peptide: 

artino acids i-16 

N-glycosylation site. 
amino acids 63-167 

Glycosaminoglycan attachment sites. 

amino acids 74-78, 289-293 

N-myristoylation sites. 

amino acids 76-82, 115-121, 124-130, 253-259, 292-298 
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FIGURE 89 
CTAGATTTGTCGGCTTGCGGGGAGACTTCAGGAGTCGCTGTCTCTGAACTTCCAGCCTCAGAGAC 

CGCCGCCCTTGTCCCCGAGGGCCATGGGCCGGGTCTCAGGGCTTGTGCCCTCTCGCTTCCTGACG 
CTCCTGGCGCATCTGGTGGTCGTCATCACCTTATTCTGGTCCCGGGACAGCAACATACAGGCCTG 
CCTGCCTCTCACGTTCACCCCCGAGGAGTATGACAAGCAGGACATTCAGCTGGTGGCCGCGCTCT 

CTGTCACCCTGGGCCTCTTTGCAGTGGAGCTGGCCGGTTTCCTCTCAGGAGTCTCCATGTTCAAC 

AGCACCCAGAGCCTCATCTCCATTGGGGCTCACTGTAGTGCATCCGTGGCCCTGTCCTTCTTCAT 

ATTCGAGCGTTGGGAGTGCACTACGTATTGGTACATTTTTGTCTTCTGCAGTGCCCTTCCAGCTG 

TCACTGAAATGGCTTTATTCGTCACCGTCTTTGGGCTGAAAAAGAAACCCTTCTGATTACCTTCA 
TGACGGGAACCTAAGGACGAAGCCTACAGGGGCAAGGGCCGCTTCGTATTCCTGGAAGAAGGAAG 

GCATAGGCTTCGGTTTTCCCCTCGGAAACTGCTTCTGCTGGAGGATATGTGTTGGAATAATTACG 

TCTTGAGTCTGGGATTATCCGCATTGTATTTAGTGCTTTGTAATAAAATATGTTTTGTAGTAACA 

TTAAGACTTATATACAGTTTAGGGGACAATTAAAAAAAAAAAA 
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FIGURE 90 
MGRVSGLVPSRFLTLLAHLVVV ITLFWSRDSNIQACLPLTFTPEEYDKODIQLVAALSVTLGLFA 
WELAGFLSGVSMFNSTOSLISIGAHCSASWALSFFIFERWECTTYWYIFWFCSALPAVTEMALEV 

TWFGLKKKPF 

Transmembrane domain : 

amino acids 12-28 (type II), 51-66 107-124 
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FIGURE 91 
CTGGGACCCCGAAAAGAGAAGGGGAGAGCGAGGGGACGAGAGCGGAGGAGGAAGATGCAACTGAC 
TCGCTGCTGCTTCGTGTTCCTGGTGCAGGGTAGCCTCTATCTGGTCATCTGTGGCCAGGATGATG 

GTCCTCCCGGCTCAGAGGACCCTGAGCGTGATGACCACGAGGGCCAGCCCCGGCCCCGGGTGCCT 

CGGAAGCGGGGCCACATCTCACCTAAGTCCCGCCCCATGGCCAATTCCACTCTCCTAGGGCTGCT 

GGCCCCGCCTGGGGAGGCTTGGGGCATTCTTGGGCAGCCCCCCAACCGCCCGAACCACAGCCCCC 
CACCCCAGCCAAGGTGAAGAAAATCTTTGGCTGGGGCGACTTCTACTCCAACACAAGACGGG 

GCCCTGAACCTGCTCGTCACAGGGAAGATTGTGGACCATGGCAATGGGACCTTCAGCGTCCACTT 
CCAACACAATGCCACAGGCCAGGGAAACATCTCCATCAGCCTCGTGCCCCCCAGAAAGCTGTAG 

AGTTCCACCAGGAACAGCAGATCTTCATCGAAGCCAAGGCCTCCAAAACTTCAACTGCCGGATG 

GAGTGGGAGAAGGTAGAACGGGGCCGCCGGACCTCGCTTTGCACCCACGACCCAGCCAAGATCTG 

CTCCCGAGACCACGCTCAGAGCCAGCCACCTGGAGCTGCTCCCAGCCCTTCAAAGTCGTCTGTG 

TCACATCGCCTTCTACAGCACGGACTATCGGCTGGTCCAGAAGGTGTGCCCAGATTACAACTAC 

CATAGTGATACCCCCTACTACCCATCTGGGTGACCCGGGGCAGGCCACAGAGGCCAGGCCAGGGC 
TGGAAGGACAGGCCTGCCCAGCAGGAGACCATCTGGACACCGGGCAGGGAAGGGGTTGGGCCTC 

AGGCAGGGAGGGGGGTGGAGACGAGGAGATGCCAAGTGGGGCCAGGGCCAAGTCTCAAGTGGCAG 

AGAAAGGGTCCCAAGTGCTGGTCCCAACCTGAAGCTGTGGAGTGACTAGAT CACAGGAGCACTGG 

AGGAGGAGTGGGCTCTCTGTGCAGCCTCACAGGGCTTTGCCACGGAGCCACAGAGAGAFGCTGGG 

TCCCCGAGGCCGTGGGCAGGCCGATCAGTGTGGCCCCAGATCAAGTCATGGGAGGAAGCTAAGC 

CCTTGGTTCTTGCCATCCTGAGGAAAGATAGCAACAGGGAGGGGGAGATTTCATCAGTGTGGACA 
GCCGTCAACTTAGGATGGATGGCTGAGAGGGCTTCCTAGGAGCCAGTCAGCAGGGGGGGTGGG 

GCCAGAGGAGCTCTCCAGCCCTGCCTAGTGGGCGCCCTGAGCCCCTTGTCGGGCTGAGCATGG 

CATGAGGCTGAAGTGGCAACCCTGGGGTCTTGATGTCTTGACAGATTGACCATCTGTCTCCAGC 

CAGGCCACCCCTTTCCAAAATTCCCTCTTCTGCCAGTACTCCCCCTGTACCACCCATTGCTGATG 

GCACACCCATCCTTAAGCTAAGACAGGACGATTGTGGTCCCCCACACTAAGGCCACAGCCCATC 

CGCGTGCTGTGTGTCCCCTTCCACCCCAACCCCTGCTGGCTCCTCTGGGAGCATCCAGTCCCG 

GAGAGGGGTCCCTCA ACAGTCAGCCTCACCTGTCAGACCGGGGTTCTCCCGGATCTGGATGGCGC 

CGCCCTCTCAGCAGCGGGCACGGGTGGGGCGGGGCCGGGCCGCAGAGCATGTGCTGGATCTGTTC 

GTGTGTCTGTCTGTGGGTGGGGGGAGGGGAGGGAAGTCTTGTGAAACCGCTGATTGCTGACTTT 

TGTGTGAAGAATCGTGTTCTTGGAGCAGGAAATAAAGCTTGCCCCGGGGCA 
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FIGURE 92 
MOLTRCCFWFTLVOGSLYLVICGODDGPPGSEDPERDDHEGQPRPRVPRKRGHISPKSRPMANSTL 
LGLLAPPGEAWGILGOPPNRPNHSPPPSAKVKKIFGWGDFYSNIKTWALNLLVTGKIWDHGNGTF 
SVHFQHNATGQGNISISLVPPSKAVEFHOEOOIFIEAKASKIFNCRMEWEKVERGRRTSLCTHDP 
AKICSRDHAOSSATWSCSOPFKVVCWYIAFYSTDYRLVOKWCPDYNYHSDTPYYPSG 

Important features of the protein: 
Signal peptide: 

amino acids 1-14 

N-glycosylation sites. 

amino acids 62-65, 127-130 137-140, 143-146 

2-oxo acid dehydrogenases acyltransferase 
amino acids 61-71 
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FIGURE 93 
CGGTGGCCATGACTGCGGCCGTGTTCTTCGGCTGCGCCTTCATTGCCTTCGGGCCTGCGCTCGCC 
CTTTATGTCTTCACCATCGCCATCGAGCCGTTGCGTATCATCTTCCTCATCGCCGGAGCTTTCTT 
CTGGTTGGTGTCTCTACTGATTTCGTCCCTTGTTTGGTTCATGGCAAGAGTCATTATTGACAACA 

AAGATGGACCAACACAGAAATACTGCTGACTTTGGAGCGTTTGTCTCTGTCTATATCCAAGAA 

ATGTTCCGATTTGCATATTATAAACTCTTAAAAAAAGCCAGTGAAGGTTTGAAGAGTATAAACCC 
AGGTGAGACAGCACCCTCTATGCGACTGCTGGCCTATGTTTCTGGCTTGGGCTTTGGAATCATGA 

GTGGAGTATTTCCTTTGTGAATACCCTATCTGACTCCTTGGGGCCAGGCACAGTGGGCATTCAT 

GGAGATTCTCCTCAATTCTTCCTTTATTCAGCTTTCATGACGCTGGTCATTATCTTGCTGCATGT 

ATTCTGGGGCATTGTATTTTTTGATGGCTGTGAGAAGAAAAAGTGGGGCATCCTCCTTATCGTTC 

TCCTGACCCACCTGCTGGTGTCAGCCCAGACCTTCATAAGTTCTTATTATGGAATAAACCTGGCG 

TCAGCATTTATAATCCTGGTGCTCATGGGCAC CTGGGCATTCTTAGCTGCGGGAGGCAGCTGCCG 

AAGCCTGAAACTCTGCCTGCTCTGCCAAGACAAGAACTTTCTTCTTTACAACCAGCGCTCCAGAT 
AACCTCAGGGAACCAGCACTTCCCAAACCGCAGACTACATCTTTAGAGGAAGCACAACTGTGCCT 
TTTCTGAAAATCCCTTTTTCGGTGGAATGAGAAAGAAATAAAACTATGCAGAA. 
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FIGURE 94 
MTAAWEFGCAFAEGPALALYWETAIEPLRIFLAGAFEWLWSLLSSLWWEMARWIDNKDG 

PTOKYLLIFGAFVSVYIQEMFRFAYYKLLKKASEGLKSINPGETAPSMRLLAYVSGLGFGIMSGV 
FSFVNTLSDSLGPGTVGIHGDSPQFFLYSAFMTLVIILLHVFWGIWFFDGCEKKKWGILLIVT,LT 

HLLVSAQTFISSYYGINLASAFIILVLMGTWAFLAAGGSCRSLKLCLLCQDKNFLLYNQRSR 

Important features of the protein: 

Signal peptide : 
anino acids 1-19 

Transmembrane domains : 

amino acids 32-51, 119-138, 152-169, 216-235 

Glycosaminoglycan attachment site. 
amino acids 120-123 

Sodium: neurotransmitter syInporter family protein 
amino acids 31-65 
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FIGURE 95 
AATTTTTCACCAGAGTAAACTTGAGAAACCAACTGGACCTTGAGTATTGTACATTTTGCCTCGTG 

GACCCAAAGGTAGCAATCTGAAACATGAGGAGTACGATTCTACTGTTTTGTCTTCTAGGATCAAC 
TCGGTCATTACCACAGCT CAAACCTGCTTTGGGACTCCCTCCCACAAAACTGGCTCCGGATCAGG 

GAACACTACCAAACCAACAGCAGTCAAATCAGGTCTTTCCTTCTTTAAGTCTGATACCATTAACA 

CAGATGCTCACACTGGGGCCAGATCTGCATCTGTTAAATCCTGCTGCAGGAATGACACCTGGTAC 
CCAGACCCACCCATTGACCCTGGGAGGGTTGAAGTACAACAGCAACTGCACCCACATGTGTTAC 

CAATTFTTGTCACACAACTTGGAGCCCAGGGCACTATCCTAAGCTCAGAGGAATTGCCACAAATC 

TTCACGAGCCTCATCATCCATTCCTTGTTCCCGGGAGGCATCCTGCCCACCAGTCAGGCAGGGGC 

TAATCCAGATGTCCAGGATGGAAGCCTTCCAGCAGGAGGAGCAGGTGTAAATCCTGCCACCCAGG 

GAACCCCAGCAGGCCGCCTCCCAACTCCCAGTGGCACAGATGACGACTTTGCAGTGACCACCCCT 

GCAGGCATCCAAAGGAGCACACAGCCATCGAGGAAGCCACCACAGAATCAGCAAATGGAATTCA 

GTAAGCTGTTTCAAATTTTTTCAACTAAGCTGCCTCGAATTTGGTGATACATGTGAATCTTTATC 
ATTGATTATATTATGGAATAGATTGAGACACATTGGATAGTCTTAGAAGAAATTAATTCTTAATT 

TACCTGAAAAATTCTTGAAATTTCAGAAAATATGTTCTATGTAGAGAATCCCAACTTTAAAAA 

CAATAATTCAATGGATAAATCTGTCFTTGAAATATAACATTAGCTGCCTGGATGATATGCATAT 

TAAAACATATTTGGAAAACTGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 96 
MRSTILLFCLLGSTRSLPOLKPALGLPPTKLAPDOGTLPNOOCSNOVFPSLSLIPLTQM 

LTLGPDLHLLNPAAGMTPGTOTHPLTLGGLNWOOOLHPHVLPIFVTOLGAOGTILSSEE 

LPOIFTSLIIHSLFPGGILPTSOAGANPDVODGSLPAGGAGVNPATCGTPAGRPTPSG 

TDDDFAVTTPAGIORSTHAIEEATTESANGIQ 

Signal peptide : 

amino acids 1-16 
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FIGURE 98 
MVPAWLWLLCWSWPOALPKAQPAELSVEVPENYGGNFPLYLTKLPLPREGAEGOIVISGDSGKAT 

EGPFAMDPDSGFT.LVTRALDREEQAEYQLOWTLEMODGHVLWGPOPWEVHVKDENDQVPHFSCAI 
YRARLSRGTRPGIPFLFLEASDRDEPGTANSDLRFHILSOAPAOPSPDMFOLEPRLGALALSPKG 
STSLDHALERTYOLE WOWKDMGDOASGHOATATWEWSEIESTWWSLEPIHLAENLKVLYPHHMAO 

VHWSGGDWHYHLESHPPGPFEVNAEGNLYVTRELDREAQAEYLLOVRAQNSHGEDYAAPLELHVL 
VMDENDNVPICPPRDPTVSIPELSPPGTEVTRLSAEDADAPGSPNSHVVYQLLSPEPEDGVEGRA 
FQVDPTSGSVTLGVLPLRAGONILLLVLAMDLAGAEGGFSSTCEVEVAVTDINDHAPEFITSQIG 
PSIPED WEPGTLWAMLTADADLEPAERLMDFAIERGDTEGTFGDWEPDSGHVRLRCKNLSY 

EAAPSHEWWWWWQSWAKLVGPGPGPGATATVTVLVERVMPPPKLDQESYEASWPISAPAGSFLLT 
IQPSDPISRTLRFSLVNDSEGWLCIEKFSGEWHTAQSLQGAQPGDTYTVLVEAQDTALTLAPVPS 
QYLCTPRODHGLIVSGPSKDPDLASGHGPYSFTLGPNPTVORDWRLOTLNGSHAYLTLALHWVEP 
REHIIPVVVSHNAOMWQLLVRVIVCRCNVEGOCMRKWGRMKGMPTKLSAVGILVGTLVAIGIFL 
LIFTHWTMSRKKDPDOPADSWPLKATV 

Signal peptide: 
amino acids 1-18 

Transmembrane domain : 

aInlino acids 762-784 






















































































































































































































































































































































































































































































































































































































