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FIGURE 1. 
GGGGCTCGGCGCCAGCGGCCAGCGCTAGTCGGTCGGTAAGGATTTACAAAAGGTGCAGGTAG 

AGCAGGTCTGAAGACTAACATTTTGTGAAGTTGTAAAACAGAAAACCTGTTAGAAATGTGGTGGT 
TTCAGCAAGGCCTCAGTTTCCTTCCTTCAGCCCTTGTAATTTGGACACTGCTGCTTTCATATTT 

TCATACATTACTGCAGTA ACACTCCACCATATAGACCCGGCTTACCTTATATCAGTGACACGG 

TACAGTAGCTCCAGAAAAAIGCTTATTTGGGGCAATGCTAAATATTGCGGCAGTTTTATGCATG 

CTACCATTATGTTCGTTATAAGCAAGTTCATGCTCTGAGTCCGAAGAGAACGTTATCATCAAA. 

TTAAACAAGGCTGGCCTTGTACTTGGAATACTGAGTTGTTTAGGACTTTCTATTGTGGCAAACTT 

CCAGAAAACAACCCTTTTTGCTGCACATGTAAGTGGAGCTGTGCTTACCTTTGGTATGGGCTCAT 

TATATATGTTTGTTCAGACCATCCTTTCCTACCAAATGCAGCCCAAAATCCATGGCAAACAAGTC 
TTCTGGATCAGACTGTTGTTGGTTATCTGGTGTGGAGTAAGTGCACTTAGCATGCTGACTTGCTC 

ATCAGTTTTGCACAGTGGCAATTTTGGGACTGATTTAGAACAGAAACTCCATTGGAACCCCGAGG 

ACAAAGGTTATGTGCTTCACATGATCACTACTGCAGCAGAATGGTCTATGTCATTTTCCTTCTTT 

GGTTTTTTCCTGACTTACATTCGTGATTTTCAGAAAATTTCTTTACGGGTGGAAGCCAATTTACA 
TGGATTAACCCTCTATGACACTGCACCTTGCCCTATTAACAATGAACGAACACGGCTACTTTCCA 

GAGATATTTGATGAAAGGATAAAATATTTCTGTAATGATTATGATTCTCAGGGATTGGGGAAAGG 
TTCACAGAAGTTGCTTATTCTTCTCTGAAATTTTCAACCACTTAATCAAGGCTGACAGAACACT 

GAEGAATGCTGAAATCAGGAAACATGAAAGAAGCCATTTGATAGATTATTCTAAAGGATATCAT 

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 
MWWFOOGLSFLPSALVIWTSAAFIFSYITAVTLHHIDPALPYISDTGTVAPEKCLFGAMLNIAAW 
LCIATIYVRYKQWHALSPEENVIIKLNKAGLVLGILSCLGLSIVANFQKTTLFAAHVSGAWLTFG 
MGSLYMFWOTILSYOMOPKIHGKQVFWIRLLLVIWCGVSALSMLTCSSWLHSGNFGTDLEOKLHW 

NPEDKGYVLHMITTAAEWSMSFSFFGFFLTYIRDFOKISLRVEANLHGLTLYDTAPCPINNERTR 
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-myristoylation sites. 

amino acids 57-63, 95-101, 99-105, 124-130, 183-189 
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FIGURE3 
CGGACGCGTGGGCGGACGCGTGGGGGAGAGCCGCAGTCCCGGCTGCAGCACCTGGGAGAAGGCAGACC 
GTGTGAGGGGGCCTGTGGCCCCAGCGTGCTGTGGCCTCGGGGAGTGGGAAGTGGAGGCAGGAGCCTTC 

CTTACACTTCGCCATGAGTTTCCTCATCGACTCCAGCATCATGATTACCTCCCAGATACTATTTTTTG 
GATTTGGGTGGCTTTTCTTCATGCGCCAATTGTTTAAAGACTATGAGATACGTCAGTATGTTGTACAG 

GTGATCTTCTCCGTGACGTTTCCATTTTCTTGCACCATGTTTGAGCTCATCATCTTTGAAATCTTAGG 
AGTATTGAATAGCAGCTCCCGTTATTTTCACTGGAAAATGAACCTGTGTGTAATTCTGCTGATCCTGG 

TTTTCATGGTGCCTTTTTACATTGGCTATTTTATTGTGAGCAATATCCGACTACTGCATAAACAACGA 
CTGCTTTTTTCCTGTCTCTTATGGCTGACCTTTATGTATTTCTTCTGGAAACTAGGAGATCCCTTTCC 

CATTCTCAGCCCAAAACATGGGATCTTATCCATAGAACAGCTCATCAGCCGGGTTGGTGTGATTGGAG 
TGACTCTCATGGCTCTCTTTCTGGATTTGGTGCTGTCAACTGCCCATACACTTACATGTCTTACTTC 

CTCAGGAATGTGACTGACACGGATATTCAGCCCTGGAACGGCGACTGCTGCAAACCATGGATATGAT 

CATAAGCAAAAAGAAAAGGATGGCAATGGCACGGAGAACAATGTTCCAGAAGGGGGAAGTGCATAACA 
AACCATCAGGTTTCTGGGGAATGATAAAAAGTGTTACCACTTCAGCATCAGGAAGTGAAAATCTTACT 

CTTATTCAACAGGAAGTGGATGCTTTGGAAGAATTAAGCAGGCAGCTTTTTCTGGAAACAGCTGATCT 
ATATGCTACCAAGGAGAGAATAGAATACTCCAAAACCTTCAAGGGGAAAATTTTAATTCTTGGTT 

ACTTTTTCTCTATTTACTGTGTTTGGAAAATTTTCATGGCTACCATCAATATTGTTTTTGATCGAGTT 
GGGAAAACGGATCCTGTCACAAGAGGCATTGAGATCACTGTGAATTATCTGGGAATCCAATTTGATGT 
GAAGTTTTGGTCCCAACACATTTCCTTCATTCTTGTTGGAATAATCATCGTCACATCCAT CAGAGGAT 

TGCTGACACTCTTACCAAGTTCTTTTATGCCATCTCTAGCAGTAAGTCCTCCAATGTCATTGTCCTG 

CTATTAGCACAGATAATGGGCATGTACTTTGTCTCCTCTGGCTGCTGATCCGAATGAGTATGCCTTT 

AGAATACCGCACCATAATCACTGAAGTCCTTGGAGAACTGCAGTTCAACTTCTATCACCGTTGGTTTG 
ATGTGACTTCCTGGTCAGCGCTCTCTCTAGCATACTCTTCCTCTATTTGGCT CACAAACAGGCACCA. 

GAGAAGCAAATGGCACCTTGAACTTAAGCCTACTACAGACTGTTAGAGGCCAGTGGTTTCAAAATTTA 
GATATAAGAGGGGGGAAAAATGGAACCAGGGCCTGACATTTTATAAACAAACAAAATGCTATGGTAGC 

ATTTTTCACCTTCATAGCATACTCCTTCCCCGTCAGGTGATACTATGACCATGAGTAGCATCAGCCAG 

AACATGAGAGGGAGAACTAACTCAAGACAATACTCAGCAGAGAGCATCCCGTGTGGATATGAGGCTGG 

TGTAGAGGCGGAGAGGAGCCAAGAAACTAAAGGTGAAAAATACACTGGAACTCTGGGGCAAGACATGT 

CTATGGTAGCTGAGCCAAACACGTAGGATTTCCGTTTTAAGGTTCACAEGGAAAAGGTTATAGCTTTG 

CCTTGAGATTGACTCATTAAAATCAGAGACTGTAACAAAAAAAAAAAAAAAAAAAAAGGGCGGCCGCG 

ACTCTAGAGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAATG 
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FIGURE 4 
MSFLIDSSIMITSQILFFGFGWLFFMRQLFKDYEIRQYVVQVIESVTEAFSCTMFELIIFEILGV 

LNSSSRYFHWKMNLCVILLILVFMVPFYIGYFIVSNIRLLHKQRLLFSCLLWLTEMYFFWKLGDP 
FPILSPKHGILSIEQLISRVGVIGVTLMALLSGFGAVNCPYTYMSYFLRNVTDTDILALERRLLQ 
TMDMIISKKKRMAMARRTMFQKGEVHNKPSGFWGMIKSVTTSASGSENLTLIQQEVDALEELSRQ 
LFLETADLYATKERIEYSKTFKGKYFNFIGY FESIYCWWKIEMATINIWFDRVGKTDPWTRGIEI 

TVNYLGIQFDVKFWSQHIS FILVGIIIVTSIRGLLITLTKFFYAISSSKSSNVIVLLLAQIMGMY 
FVSSVLLIRMSMPLEYRTIITEVLGELQFNFYHRWFDWIFLVSALSSILFLYLAHKQAPEKQMAP 

Itportant features: 
Signal peptide: 

amino acids 1-23 

Potential transmembrane domains: - 

aIllino 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 5 - 60 



Patent Application Publication Sep. 25, 2003 Sheet 5 of 168 US 2003/0180921 A1 

FIGURE 5 
AGCAGGGAAATCCGGATGTCTCGGTTATGAAGTGGAGCAGTGAGTGTGAGCCTCAACATAGTTCC 
AGAACTCTCCAFCCGGACTAGTTATTGAGCATCTGCCTCTCATATCACCAGTGGCCATCTGAGGT 
GTTTCCCTGGCTCTGAAGGGGTAGGCACGATGGCCAGGTGCTTCAGCCTGGTGTTGCTTCTCACT 
TCCATCTGGACCACGAGGCTCCTGGTCCAAGGCTCTTTGCGTGCAGAAGAGCTTTCCATCCAGGT 
GTCATGCAGAATTATGGGGATCACCCTTGTGAGCAAAAAGGCGAACCAGCAGCTGAATTTCACAG 
AAGCTAAGGAGGCCTGTAGGCTGCTGGGACAAGTTTGGCCGGCAAGGACCAAGTTGAAACAGCC 
TTGAAAGCTAGCTTTGAAACTTGCAGCTATGGCTGGGTTGGAGATGGATTCGTGGTCATCTCTAG 
GATTAGCCCAAACCCCAAGTGTGGGAAAAATGGGGTGGGTGTCCTGATTGGAAGGTTCCAGTGA 

GCCGACAGTTTGCAGCCTATTGFTACAACTCATCTGATACTTGGACTAACTCGTGCATTCCAGAA 
ATTATCACCACCAAAGATCCCATATTCAACACTCAAACTGCAACACAAACAACAGAATTTATTGT 
CAGTGACAGTACCTACTCGGTGGCACCCCTTACTCTACAATACCTGCCCCTACTACTACTCCTC 
CTGCTCCAGCTTCCACTTCTATTCCACGGAGAAAAAAATTGATTTGTGTCACAGAAGTTTTTATG 
GAAACTAGCACCATGTCTACAGAAACTGAACCATTTGTTGAAAATAAAGCAGCATTCAAGAATGA 
AGCTGCTGGGTTTGGAGGTGTCCCCACGGCTCTGCTAGTGCTTGCTCTCCTCTTCTTTGGTGCTG 
CAGCTGGTCTTGGATTTTGCTATGTCAAAAGGTATGTGAAGGCCTTCCCTTTTACAAACAAGAAT 
CAGCAGAAGGAAATGATCGAAACCAAAGTAGTAAAGGAGGAGAAGGCCAATGATAGCAACCCTAA 
TGAGGAATCAAAGAAAACTGATAAAAACCCAGAAGAGTCCAAGAGTCCAAGCAAAACTACCGTGC 

GATGCCTGGAAGCTGAAGTTTAGATGAGACAGAAATGAGGAGACACACCTGAGGCTGGTTTCTTT 
CATGCTCCTTACCCTGCCCCAGCTGGGGAAATCAAAAGGGCCAAAGAACCAAAGAAGAAAGTCCA 
CCCTTGGTTCCTAACGGAATCAGCTCAGGACTGCCATTGGACATGGAGGCACCAAAGAGAAT 
GCCCTTCTCCTTATTGTAACCCTGTCTGGATCCTATCCTCCTACCTCCAAAGCTTCCCACGGCCT 
TTCTAGCCTGGCTATGTCCTAATAATATCCCACTGGGAGAAAGGAGTTTTGCAAAGTGCAAGGAC 
CTAAAACATCCATCAGTATCCAGTGGTAAAAAGGCCTCCTGGCTGTCTGAGGCTAGGTGGGTTG 
AAAGCCAAGGAGTCACTGAGACCAAGGCTTTCTCTACTGATCCGCAGCTCAGACCCTTCTTCA 
GCTCTGAAAGAGAAACACGTATCCCACCTGACATGTCCTTCTGAGCCCGGTAAGAGCAAAAGAA 
GGCAGAAAAGTTTAGCCCCTGAAAGCCATGGAGATTCTCATAACTTGAGACCAATCTCTGTAAA 
GCTAAAATAAAGAAATAGAACAAGGCTGAGGATACGACAGTACACTGTCAGCAGGGACTGTAAAC 
ACAGACAGGGT CAAAGTGTTTTCTCTGAACACATTGAGTGGAATCACGTTAGAACACACACA 
CTTACTTTTTCTGGTCTCTACCACTGCTGATATTTTCTCTAGGAAATATACTTTTACAAGTAACA 
AAAATAAAAACTCTTATAAATTTCTATTTTTATCTGAGTTACAGAAATGATTACTAAGGAAGATT 
ACT CAGTAATTTGTTTAAAAAGTAATAAAATTCAACAAACATTTGCTGAATAGCTACTATATGTC 
AAGTGCTGTGCAAGGTATTACACTCTGTAATTGAATATTATTCCTCAAAAAATTGCACATAGTAG 
AACGCTATCTGGGAAGCTATTTTTTTCAGTTTTGAATTTCTAGCTTACACTTCCAAACTAAT 
TTTTATTTTTGCTGAGACTAATCTTATTCATTTTCTCTAATATGGCAACCATTATAACCTTAATT 
TATTATTAACATACCTAAGAAGTACATTGTTACCCTATATACCAAAGCACATTTTAAAAGGCC 
ATTAACAAATGTATCACTAGCCCTCCTTTTTCCAACAAGAAGGGACTGAGAGATGCAGAAAATT 
TGTGACAAAAAATTAAAGCATTAGAAAACTT 



Patent Application Publication Sep. 25, 2003 Sheet 6 of 168 US 2003/0180921A1 

FIGURE 6 
MARCFSLWLLLTSIWTTRLLWOGSLRAEELSIOWSCRIMGITLVSKKANOOLNFTEAKEACRLEG 
LSLAGKDOVETALKASFETCSYGWVGDGFVVISRISPNPKCGKNGWGVLIWKWPVSROFAAYCYN 
SSDTWTNSCIPEIITTKDPIFNTOTATOTTEFIVSDSTYSVASPYSTIPAPTTTPPAPASTSIPR 
RKKLICVTEWFMETSTMSTETEPFVENKAAFKNEAAGFGGWPTALLVLALLFFGAAAGLGFCYWK 

RYVKAFPFTNKNOOKEMIETKVVKEEKANDSNPNEESKKTDKNPEESKSPSKTTVRCLEAEW 

Signal sequence: 

amino acids 1-6 

Transmembrane 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. 
amino acids 79-88 

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 

GCTCTCAGCTACCCGCAGGAGGAGGCCACCCTCAATGAGATGTTCCGCGAGGTTGAGGAACTGAT 
GGAGGACACGCAGCACAAATTGCGCAGCGCGGTGGAAGAGATGGAGGCAGAAGAAGCTGCTGCTA 
AAGCATCATCAGAAGTGAACCTGGCAAACTTACCTCCCAGCTATCACAATGAGACCAACACAGAC 
ACGAAGGTTGGAAATAAFACCATCCATGTGCACCGAGAAATTCACAAGATAACCAACAACCAGAC 

TGGACAAATGGTCTTTTCAGAGACAGTTATCACATCTGTGGGAGACGAAGAAGGCAGAAGGAGCC 
ACGAGTGCATCATCGACGAGGACTGTGGGCCCAGCATGTACTGCCAGTTTGCCAGCTTCCAGTAC 
ACCTGCCAGCCATGCCGGGGCCAGAGGATGCTCTGCACCCGGGACAGTGAGTGCTGTGGAGACCA. 
GCTGTGTGTCTGGGGTCACTGCACCAAAATGGCCACCAGGGGCAGCAATGGGACCATCTGTGACA 

ACCAGAGGGACTGCCAGCCGGGGCTGTGCTGTGCCTTCCAGAGAGGCCTGCTGTTCCCTGTGTGC 
ACACCCCTGCCCGTGGAGGGCGAGCTTTGCCATGACCCCGCCAGCCGGCTTCTGGACCTCAT CAC 

CTGGGAGCTAGAGCCTGATGGAGCCTTGGACCGATGCCCTTGTGCCAGTGGCCTCCTCTGCCAGC 
CCCACAGCCACAGCCTGGTGTAGTGTGCAAGCCGACCTTCGTGGGGAGCCGTGACCAAGATGGG 

GAGATCCTGCTGCCCAGAGAGGTCCCCGATGAGTATGAAGTTGGCAGCTTCATGGAGGAGGTGCG 
CCAGGAGCTGGAGGACCTGGAGAGGAGCCTGACTGAAGAGATGGCGCTGGGGGAGCCTGCGGCTG 
CCGCCGCTGCACTGCTGGGAGGGGAAGAGATTTAGATCTGGACCAGGCTGTGGGTAGATGTGCAA 
TAGAAATAGCTAATTTATTTCCCCAGGTGTGTGCTTTAGGCGTGGGCTGACCAGGCTTCTTCCTA. 
CATCTTCTTCCCAGTAAGTTTCCCCTCTGGCTTGACAGCATGAGGTGTTGTGCATTTGTTCAGCT 
CCCCCAGGCTGTTCTCCAGGCTTCACAGTCTGGTGCTTGGGAGAGTCAGGCAGGGTTAAACTGCA 
GGAGCAGTTTGCCACCCCTGTCCAGATTATTGGCTGCTTTGCCTCTACCAGTTGGCAGACAGCCG 
TTGTTCTACATGGCTTTGATAATTGTTTGAGGGGAGGAGATGGAAACAATGTGGAGTCTCCCTC 
TGATTGGTTTGGGGAAATGTGGAGAAGAGTGCCCTGCTTGCAAACATCAACCTGGCAAAAATG 
CAACAAATGAATTTTCCACGCAGTTCTTTCCATGGGCATAGGTAAGCTGTGCCTTCAGCTGTTGC 
AGATGAAATGTTCTGTTCACCCTGCATTACATGTGTTTATCATCCAGCAGTGTTGCTCAGCTCC 
TACCTCTGTGCCAGGGCAGCATTTTCATATCCAAGATCAATTCCCTCTCTCAGCACAGCCTGGGG 
AGGGGGTCATTGTTCTCCTCGTCCATCAGGGATCTCAGAGGCTCAGAGACTGCAAGCTGCTTGCC 

CAAGTCACACAGCTAGTGAAGACCAGAGCAGTTTCATCTGGTTGTGACTCTAAGCTCAGTGCTCT 
CTCCACTACCCCACACCAGCCTTGGTGCCACCAAAAGTGCTCCCCAAAAGGAAGGAGAATGGGAT 
TTTTCTTGAGGCATGCACATCTGGAATTAAGGTCAAACTAATTCTCACATCCCTCTAAAAGTAAA 
CTACTGTTAGGAACAGCAGTGTTCTCACAGTGTGGGGCAGCCGTCCTTCTAATGAAGACAATGAT 
ATTGACACGTCCCTCTTTGGCAGTGCATAGTAACTTGAAAGGTATATGACTGAGCGAGCA 
TACAGGTTAACCTGCAGAAACAGTACTTAGGTAATTGTAGGGCGAGGATTATAAATGAAATTTGC 
AAAATCACTTAGCAGCAACTGAAGACAATTATCAACCACGTGGAGAAAATCAAACCGAGCAGGGC 
TGTGTGAAACATGGTTGTAATATGCGACTGCGAACACTGAACTCACGCCACTCCACAAATGATG 

TTTTCAGGTGTCATGGACTGTTGCCACCATGTATTCATCCAGAGTTCTTAAAGTFTAAAGTTGCA 
CATGATTGAAAGCATGCTTTCTTTGAGTTTTAAATTATGTATAAACATAAGTTGCATTTAGAA 
ATCAAGCATAAATCACTTCAACTGCAAAAAAAAAAAAAAAAAAAAAAAAAA. 
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FIGURES 
MQRLGATLLCLLLAAAVPTAPAPAPTATSAPVKPGPALSYPQEEATLNEMFREVEELMEDTOHKL 
RSAVEEMEAEEAAAKASSEVNLANLPPSYHNETNTDTKVGNNTIHWHREIHKITNNOTGQMVFSE 
TVITSVGDEEGRRSHECIIDEDCGPSMYCOFASFOYTCOPCRGQRMLCTRDSECCGDQLCVWGHC 
TKMATRGSNGTICONORDCQPGLCCAFORGLLFPVCTPLPWEGELCHDPASRLLDLITWELEPDG 
ALDRCPCASGLLCQPHSHSLVYWCKPTFWGSRDODGEILLPREVPDEYEVGSFMEEVRQELEDLE 
RSLTEEMAT GEPAAAAAALLGGEEI 

Signal sequence: 

artino acids 1-19 

N-glycosylation site. 

amino acids 96-1 OO, 106-11.O. 121-125, 204-208 

Casein kinase II phosphorylation site. 
amino acids 46-50, 67-71 98-102, 135-139, 206-210, 312-316, 
327-33 

N-myristoylation site. 
amino acids 202-208, 217-223 

Amidation site. 

amino acids 140-144 
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FIGURE 9 
cGGACGCGTGGGCGGACGCGTGGGGGCTGTGAGAAAGTGCCAATAAATACATCATGCAACCCCAC 
GGCCCACCTTGTGAACTCCTCGTGCCCAGGGCTGATGTGCGTCTTCCAGGGCTACTCATCCAAAG 

GCCTAATCCAACGTTCTGTCTTCAATCTGCAAATCTATGGGGTCCTGGGGCTCTTCTGGACCCTT 

AACTGGGTACTGGCCCTGGGCCAATGCGTCCTCGCTGGAGCCTTTGCCTCCTTCTACTGGGCCTT 

CCACAAGCCCCAGGACATCCCTACCTTCCCCTTAATCTCTGCCTTCATCCGCACACTCCGTTACC 
ACACTGGGTCATTGGCATTTGGAGCCCTCATCCTGACCCTTGTGCAGATAGCCCGGGTCATCTTG 
GAGTATATTGACCACAAGCTCAGAGGAGTGCAGAACCCTGTAGCCCGCTGCATCATGTGCTGTTT 

CAAGTGCTGCCTCTGGTGTCTGGAAAAATTACAAGTTCCTAAACCGCAATGCATACATCATGA 

TCGCCATCTACGGGAAGAATTTCTGTGTCTCAGCCAAAAATGCGTTCATGCTACTCATGCGAAAC 
ATTGTCAGGGTGGTCGTCCTGGACAAAGTCACAGACCTGCTGCTGTTCTTTGGGAAGCTGCTGGT 

GGTCGGAGGCGTGGGGGTCCTGTCCTTCTTTTTTTTCTCCGGTCGCATCCCGGGGCTGGGTAAAG 

ACTTTAAGAGCCCCCACCT CAACTATTACTGGCTGCCCATCATGACCTCCATCCTGGGGGCCTAT 

GTCATCGCCAGCGGCTTCTTCAGCGTTTTCGGCATGTGTGTGGACACGCTCTTCCTCTGCTTCCT 

GGAAGACCTGGAGCGGAACAACGGCTCCCTGGACCGGCCCTACTACAGCCAAGAGCCTTCTAA 

AGATTCTGGGCAAGAAGAACGAGGCGCCCCCGGACAACAAGAAGAGGAAGAAGTGACAGCTCCGG 
CCCTGACCAGGACTGCACCCCACCCCCACCGTCCAGCCATCCAACCT CACTTCGCCTTACAGGT 

CTCCATTTTGTGGTAAAAAAAGGTTTTAGGCCAGGCGCCGTGGCTCACGCCTGTAATCCAACACT 

TTGAGAGGCTGAGGCGGGCGGATCACCTGAGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTG 
AAACCTCCGTCTCTATAAAAATACAAAAATAGCCGAGAGTGGTGGCATGCACCTGTCACCCA 

GCTACTCGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGGGAGGCAGAGGTTGCAGTGAGCCGA 
GATCGCGCCACTGCACTCCAACCTGGGTGACAGACTCTGTCTCCAAAACAAAACAAACAAACAAA 

AAGATTTTATTAAAGATATTTTGTTAACTC 
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FIGURE 10 
RTRGRTRGGCEKVPTNTSCNPTAHLVNSSCPGLMCVFQGYSSKGLIQRSVFNLQIYGVLGLFWTL 
NWWLALGQCVLAGAFASFYWAFHKPQDIPTFPLISAFIRTLRYHTGSLAFGALILTLVQIARVIL 
EYIDHKLRGWONPVARCIMCCFKCCLWCLEKFIKFLNRNAYIMIAIYGKNFCVSAKNAFMLLMRN 
WRWWWLDKWTDLLLFFGKLLWWGGWGVLSFFFFSGRPGLGKDFKSPHLNYYWELPIMTSILGAY 

WIASGFFSWFGMCVDTLFLCFLEDLERNNGSILDRPYYMSKSLKILGKKNEAPPDNKKRKK 

Important features: 
Transmembrane domains: 

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

N-glycosylation sites. 

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

Hypothetical YBROO2c family proteins. 

amino acids 276-288 

AIIrinonium transporters proteins. 
aIaino acids 204-231 

N-myristoylation sites. 

amino acids 60-66, 78-84 

Amidation site. 
anino acids 30 6-31 O 
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FIGURE 11 
GCCCCGCGCCCGGCGCCGGGCGCCCGAAGCCGGGAGCCACCGCCATGGGGGCCTGCCTGGGAGCCTGC 
TCCCTGCTCAGCTGCGCGTCCTGCCTCTGCGGCTCTGCCCCCTGCATCCTGTGCAGCTGCTGCCCCGC 

CAGCCGCAA CTCCACCGGAGCCGCCTCATCTTCACGTTCTTCCCTTCCTGGGGGGCTGGTGTCCA 

TCATTATGCTGAGCCCGGGCGTGGAGAGTCAGCTCTACAAGCTGCCCTGGGTGTGTGAGGAGGGGGCC 

GGGATCCCCACCGTCCTGCAGGGCCACATCGACTGTGGCTCCCTGCTTGGCTACCGCGCTGTCTACCG 
CATGTGCTTCGCCACGGCGGCCTTCTTCTTCTTCTTTTTCACCCTGCTCATGCTCTGCGTGAGCAGCA 

GCCGGGACCCCCGGGCTGCCATCCAGAATGGGTTTTGGTTCTTAAGTCCTGACCGGTGGGCCTC 

ACCGTGGGTGCCTTCTACATCCCTGACGGCTCCTTCACCAACATCTGGTTCTACTTCGGCGTCGTGGG 
CTCCTCCTCTTCATCCTCATCCAGCTGGTGCTGCTCATCGACTTGCGCACCCTGGAACCAGCGGT 

GGCTGGGCAAGGCCGAGGAGTGCGATTCCCGTGCCTGGTACGCAGGCCTCTTCTTCTTCACTCTCCTC 

TCTACTTGCTGTCGATCGCGGCCGTGGCGCTGATGTTCATGTACTACACTGAGCCCAGCGGCTGCCA. 

CGAGGGCAAGGTCTTCATCAGCCTCAACCTCACCCTGTGTCTGCGTGTCCATCGCTGCTGTCCTGC 

CCAAGGTCCAGGACGCCCAGCCCAA CTCGGGTCTGCTGCAGGCCTCGGTCAT CACCCTCTACACCATG 

TTTGTCACCTGGTCAGCCCTATCCAGTATCCCTGAACAGAAATGCAACCCCCATTTGCCAACCCAGCT 
GGGCAACGAGACAGTTGTGGCAGGCCCCGAGGGCTATGAGACCCAGTGGTGGGATGCCCCGAGCATTG 
TGGGCCTCATCATCTTCCTCCTGTGCACCCTCTTCACAGTCTGCGCTCCTCAGACCACCGGCAGGTG 

AACAGCCTGATGCAGACCGAGGAGTGCCCACCTATGCTAGACGCCACACAGCAGCAGCAGCAGCAGGT 

GGCAGCCTGTGAGGGCCGGGCCTTTGACAACGAGCAGGACGGCGTCACCTACAGCTACTCCTTCTTCC 
ACTTCTGCCTGGTGCTGGCCT CACTGCACGTCATGATGACGCT CACCAACTGGTACAAGCCCGGTGAG 

ACCCGGAAGATGATCAGCACGTGGACCGCCGTGTGGGTGAAGATCTGTGCCAGCTGGGCAGGGCTGCT 

CCTCTACCTGTGGACCCTGGTAGCCCCACTCCTCCTGCGCAACCGCGACTTCAGCTGAGGCAGCCTCA 
CAGCCTGCCATCTGGTGCCTCCTGCCACCGGTGCCTCTCGGCTCGGTGACAGCCAA CCTGCCCCCTC 

CCCACACCAATCAGCCAGGCTGAGCCCCCACCCCTGCCCCAGCTCCAGGACCTGCCCCTGAGCCGGGC 
CTTCAGTCGTAGTGCCTTCAGGGTCCGAGGAGCATCACGGCTCCTGCAGAGCCCCATCCCCCCGCCAC 

ACCCACACGGGGAGCTGCCTCTTCCTTCCCCTCCTCCCTGTTGCCCATACT CAGCATCTCGGATGAA 

AGGGCTCCCTTGTCCCAGGCTCCACGGGAGCGGGGCTGCEGGAGAGAGCGGGGAACTCCCACCACAG 

TGGGGCATCCGGCACTGAAGCCCTGGGTTCCTGGTCACGTCCCCCAGGGGACCCTGCCCCCTTCCG 

GACTTCGTGCCTTACTGAGTCTCTA AGACTTTTTCTAATAAACAAGCCAGTGCGTGTAAAAAAAA 
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FIGURE 12 
MGACLGACSLLS CASCLCGSAPCILCSCCPASRNSTWSRLIFTFFLFLGVLVSIIMLSPGWESOL 

YKLPWVCEEGAGIPTVLQGHIDCGSLLGYRAVYRMCFATAAFFFFFFTLLMLCVSSSRDPRAAIQ 
NGFWFFKFLILVGLTVGAFYIPDGSFTNIWFYFGVWGSFL FILIQLVLLIDFAHSWNQRWLGKAE 
ECDSRAWYAGLFFETLLEYLLSIAAWAEMEMYYTEPSGCHEGKWFSLNLTFCWCWSIAAVLPKW 

QDAQPNSGLLOASWITLYTMFWTWSALSSIPECKCNPHLPTQLGNETWVAGPEGYETQWWDAPSI 

WGLFIFLLCTLFISLRSSDHROWNSLMOTEECPPMLDATOOOOOOVAACEGRAFDNEODGWTYSY 

SEEHFCLVLASHWMTLTNWYKPGETRKMSTWTAWWWKICASWAGLLYLWTLWAPL,L,L,RNRD 

FS 

Signal sequence: 

amino acids 1-20 

Transmembrane domains: 
aIllino acids 40-58, 101-116, 134-150, 162-178, 2O6-223, 240-257, 

272-283, 324-340, 391-406, 428-444 
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FIGURE 13 
CGGGCCAGCCTGGGGCGGCCGGCCAGGAACCACCCGTTAAGGTGTCTTCTCTTAGGGATGGTGA 

GGTTGGAAAAAGACTCCTGTAACCCTCCTCCAGGATGAACCACCTGCCAGAAGACATGGAGAACG 
CTCCACCGGGAGCCAGAGCCCCATGCTCTCTGCGCAATATCCATTCCATCAACCCCACACAA 

CTCATGGCCAGGATTGAGTCCTATGAAGGAAGGGAAAAGAAAGGCATATCTGATGTCAGGAGGAC 

TTTCTGTTTGTTTGT CACCTTTGACCTCTTATTCGTAACATTACTGTGGATAATAGAGTTAAATG 

GAATGGAGGCATTGAGA ACACATTAGAGAAGGAGGTGATGCAGTATGACTACTATTCTTCATAT 

TTTGATATATTTCTTCTGGCAGTTTTTCGATTTAAAGTGTTAATACTTGCATATGCTGTGTGCAG 

ACTGCGCCATTGGTGGGCAATAGCGTTGACAACGGCAGTGACCAGTGCCTTTTTACTAGCAAAAG 
TGATCCTTTCGAAGCTTTTCTCTCAAGGGGCTTTTGGCTATGTGCTGCCCATCATTTCATTCATC 

CTTGCCTGGATTGAGACGTGGTTCCTGGATTTCAAAGTGTTACCTCAAGAAGCAGAAGAAGAAAA 

CAGACTCCTGATAGTTCAGGATGCTTCAGAGAGGGCAGCACTATACCTGGTGGTCTTTCTGATG 

GTCAGTTTTATTCCCCTCCTGAATCCGAAGCAGGATCTGAAGAAGCTGAAGAAAAACAGGACAGT 
GAGAAACCACTTTTAGAACTATGAGTACTACTTTTGTTAAATGTGAAAAACCCTCACAGAAAGTC 
ATCGAGGCAAAAAGAGGCAGGCAGTGGAGTCTCCCTGTCGACAGTAAAGTTGAAATGGTGACGTC 

CACTGCTGGCTTTATTGAACAGCTAATAAAGATTTATTTATTGTAATACCTCACAAACGTTGTAC 

CATATCCATGCACATTTAGTTGCCTGCCTGTGGCTGGTAAGGTAATGTCATGATTCATCCTCTCT 

TCAGTGAGACTGAGCCTGATGTGTTAACAAATAGGTGAAGAAAGTCTTGTGCTGTATTCCTAATC 
AAAAGACTTAATATATTGAAGTAACACTTTTTTAGTAAGCAAGATACCTTTTTATTCAATTCAC 

AGAATGGAATTTTTTTGTTTCATGTCTCAGATTTATTTTGTATTTCTTTTTTAACACTCTACATT 
TCCCTTGTTTTTTAACT CATGCACATGTGCCTTGTACAGTTTTAAAAAGTGTAATAAAATCTG 

ACATGT CAATGTGGCTAGTTTTATTTTTCTTGTTTTGCATTATGTGTATCGCCTGAAGTGTTGGA 

CTTGCAAAAGGGGAAGAAAGGAATTGCGAATACATGTAAAATGT CACCAGACATTTGTATTATTT 

TTATCATGAAATCATGTTTTTCTCTGATTGTTCTGAAATGTTCTAAATACTCTTATTTTGAATGC 

ACAAAATGACTTAAACCATTCATATCATGTTTCCTTTGCGTTCAGCCAATTTCAATTAAAATGAA 

CTAAATTAAAAA 
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FIGURE 14 
MNHLPEDMENALTGSQSSHASLRNIHSINPTOLMARTESYEGREKKGISDVRRTFCLE'WTFDLLF 

VTLLWIIELNWNGGIENTLEKEVMQYDYYSSYFDIFLLAVFRFKVLILAYAVCRLRHWWAIALTT 
AVTSAFILAKVILSKLFSQGAEGYWLPIISFILAWIETWFLDFKVLPOEAEEENRLLIVODASER 
AALIPGGLSDGQFYSPPESEAGSEEAEEKODSEKPLLEL 

Important features of the protein: 
Signal peptide: 

amino acids 1-20 

Transmembrane domains: 

amino acids 54-72, 1 OO-118, 13 O-144, 146-166 

N-myristoylation sites. 

amino acids 14-20, 78-84, 79-85, 202-208, 217-223 
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FIGURE 16 
MCSRWPLLLPLLLLLALGPGVOGCPSGCQCSQPQTVFCTARQGTTVPRDVPPDTVGLYWFENGIT 
MLDAGSFAGLPGLQLLDLSONQIASLPSGWFCPLANLSNLDLTANRLHEITNETFRGLRRLERLY 
LGKNRERHIOPGAFDTLDRLLELKLODNELRALPPLRLPRLLLLDLSHNSLLALEPGILDTANVE 
ALRLAGLGLOOLDEGLFSRLRNLHDLDWSDNCL.ERWPPVIRGLRGLTRLRLAGNTRIAOLRPEDL 
AGLAALOELDVSNLSLOALPGDLSGLFPRLRLL AAARNPFNCVCPLSWFGPWVRESHWTLASPEE 
TRCHFPPKNAGRLLLELDYADFGCPATTTTATWPTTRPVVREPTALSSSLAPTWLSPTAPATEAP 

SPPSTAPPTVGPWPOPODCPPSTCLNGGTCHLGTRHHLACLCPEGFTGLYCESQMGCGTRPSPTP 

VTPRPPRSLTLGIEPVSPTSLRVGLORYLQGSSVQLRSLRLTYRNLSGPDKRLVTLRLPASLAEY 
TWTOLRPNATYSWCWMPLGPGRVPEGEEACGEAHTPPAVHSNHAPWTOAREGNLPLLIAPALAAV 
LLAALAAVGAAYCVRRGRAMAAAACDKGQWGPGAGPLELEGWKVPLEPGPKATEGGGEALPSGSE 
CEVPLMGFPGPGEOSPLHAKPYI 

Important features: 

Signal peptide: 

amino acids 1-23 

Transmembrane domain: 
amino 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. 

artino acids 124-13, 337-345 
N-myristoylation sites. 

amino acids 23-29, 27-33, 70-76, 142-148, 187-193, 348-354, 

594-600, 640-646 
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FIGURE 17 
GCAGCGGCGAGGCGGCGGTGGTGGCTGAGTCCGTGGTGGCAGAGGCGAAGGCGACAGCTCAFGCG 
GGTCCGGATAGGGCTGACGCTGCTGCTGTGTGCGGTGCTGCTGAGCTTGGCCTCGGCGTCCTCGG 
ATGAAGAAGGCAGCCAGGATGAATCCTTAGATTCCAAGACTACTTTGACATCAGATGAGTCAGTA 

AAGGACCATACTACTGCAGGCAGAGTAGTTGCTGGTCAAATATTTCTTGATTCAGAAGAATCTGA 

ATTAGAATCCTCTATTCAAGAAGAGGAAGACAGCCTCAAGAGCCAAGAGGGGGAAAGTGTCACAG 

AAGATATCAGCTTTCTAGAGTCTCCAAATCCAGAAAACAAGGACTATGAAGAGCCAAAGAAAGTA 

CGGAAACCAGCTTTGACCGCCATTGAAGGCACAGCACATGGGGAGCCCTGCCACTTCCCTTTTCT 

TTTCCTAGATAAGGAGTATGAGAATGACACAGATGGGAGGGAAGATGGCAGACTGGGTGTG 

CTACAACCTATGACTACAAAGCAGATGAAAAGTGGGGCTTTTGTGAAACTGAAGAAGAGGCTGCT 
AAGAGACGGCAGATGCAGGAAGCAGAAATGATGTATCAAACTGGAATGAAAATCCTTAATGGAAG 

CAATAAGAAAAGCCAAAAAAGAGAAGCATATCGGTATCTCCAAAAGGCAGCAAGCATGAACCATA 
CCAAAGCCCTGGAGAGAGTGTCATATGCTCTTTTATTTGGTGATTACTTGCCACAGAATATCCAG 

GCAGCGAGAGAGATGTTTGAGAAGCTGACTGAGGAAGGCTCTCCCAAGGGACAGACTGCTCTTGG 
CTTTCTGTATGCCTCTGGACTTGGTGTTAATTCAAGTCAGGCAAAGGCTCTTGTATATTATACAT 
TTGGAGCTCTTGGGGGCAATCTAATAGCCCACATGGTTTTGGTAAGTAGACTTTAGTGGAAGGCT 
AATAAATTAACATCAGAAGAATTTGTGGTTTATAGCGGCCACAACTTTTTCAGCTTTCATGATC 

CAGATTTGCTTGTATTAAGACCAAAATTCAGTTGAACTTCCTTCAAATTCTTGTAATGGATAT 

AACACATGGAATCACATGAAATGAAAGTTGGTGGAGTCCACAATTTTTCTTTAAAATGATTAG 

TTTGGCTGATTGCCCCTAAAAAGAGAGATCTGATAAATGGCTCTTTTTAAATTTTCCTGAGTTG 

GAATTGTCAGAATCATTTTTTACATTAGATTATCATAATTTTAAAAATTTTTCTTTAGTTTTTCA 

AAATTTTGTAAATGGTGGCTATAGAAAAACAACATGAAATATTATACAATATTTTGCAACAATGC 
CCTAAGAATTGTTAAAATTCATGGAGTTATTTGTGCAGAATGACTCCAGAGAGCTCTACTTCTG 

TTTTTTACTTTCATGATTGGCTGTCTTCCCATTTATTCTGGTCATTTATTGCTAGTGACACTGT 

GCCTGCTTCCAGTAGTCTCATTTTCCCTATTTTGCTAATTTGTTACTTTTTCTTTGCTAATTTGG 

AAGATTAACTCATTTTTAATAAAATTATGTCTAAGATTAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 18 
MRVRIGLTLLLCAVLLSLASASSDEEGSQDESLDSKTTLTSDESWKDHTTAGRVVAGQIFLDSEESEL 
ESSIQEEEDSLKSQEGESVTEDTSFLESPNPENKDYEEPKKVRKPALTAIEGTAHGEPCHFPFLFLDK 

EYDECTSDGREDGRLWCATTYDYKADEKWGFCETEEEAAKRROMOEAEMMYOTGMKILNGSNKKSQKR 

EAYRYLQKAASMNHTKALERVSYALLFGDYLPQNIQAAREMFEKLTEEGSPKGQTALGFLYASGLGVN 
SSOAKALWYYTFGALGGNLIAHMWLWSRI, 

Important features: 
Signal peptide: 

artino 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. 
artino 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 101-19 
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FIGURE 19 
AATTCAGATTTTAAGCCCATTCTGCAGTGGAATTTCATGAACTAGCAAGAGGACACCATCTTCTT 

GTATTATACAAGAAAGGAGTGTACCTATCACACACAGGGGGAAAAATGCTCTTTTGGGTGCTAGG 
CCTCCTAATCCTCTGTGGTTTTCTGTGGACTCGTAAAGGAAAACTAAAGATTGAAGACATCACTG 

ATAAGTACATTTTTATCACTGGATGTGACTCGGGCTTTGGAAACTTGGCAGCCAGAACTTTTGAT 
AAAAAGGGATTTCATGTAATCGCTGCCTGTCTGACTGAATCAGGATCA ACAGCTTTAAAGGCAGA 

AACCTCAGAGAGACTTCGTACTGTGCTTCTGGATGTGACCGACCCAGAGAATGTCAAGAGGACTG 

CCCAGTGGGTGAAGAACCAAGTTGGGGAGAAAGGTCTCTGGGGTCTGATCAATAATGCTGGTGTT 
CCCGGCGTGCTGGCTCCCACTGACTGGCTGACACTAGAGGACTACAGAGAACCTATTGAAGTGAA 

CCTGTTTGGACTCATCAGTGTGACACTAAATATGCTTCCTTTGGTCAAGAAAGCTCAAGGGAGAG 
TTATTAATGTCTCCAGTGTGGAGGTCGCCTTGCAATCGTTGGAGGGGGCTATACTCCATCCAAA 

TATGCAGTGGAAGGTTTCAATGACAGCTTAAGACGGGACATGAAAGCTTTTGGTGTGCACGTCTC 
ATGCATTGAACCAGGATTGTTCAAAACAAACTTGGCAGATCCAGTAAAGGTAATTGAAAAAAAAC 
TCGCCATTTGGGAGCAGCTGTCTCCAGACATCAAACAACAATATGGAGAAGGTTACATTGAAAAA 
AGTCTAGACAAACTGAAAGGCAATAAATCCTATGTGAACATGGACCTCTCTCCGGTGGTAGAGG 

CATGGACCACGCTCTAACAAGTCTCTTCCCTAAGACT CATTATGCCGCTGGAAAAGATGCCAAAA 

TTTTCTGGATACCTCTGTCTCACATGCCAGCAGCTTTGCAAGACTTTTTATTGTTGAAACAGAAA 
GCAGAGCTGGCTAATCCCAAGGCAGTGTGACTCAGCTAACCACAAATGTCTCCTCCAGGCTATGA 
AATTGGCCGATTTCAAGAACACATCTCCTTTTCAACCCCATTCCTTATCTGCTCCAACCTGGACT 

CATTTAGATCGTGCTTATTTGGATTGCAAAAGGGAGTCCCACCATCGCTGGTGGTATCCCAGGGT 
CCCTGCTCAAGTTTTCTTTGAAAAGGAGGGCTGGAATGGTACATCACATAGGCAAGTCCTGCCCT 
GTATTTAGGCTTTGCCTGCTTGGTGTGATGTAAGGGAAATTGAAAGACTTGCCCATTCAAAATGA 
TCTTTACCGTGGCCTGCCCCATGCTTATGGTCCCCAGCATTTACAGTAACTTGTGAATGTTAAGT 
ATCATCTCTTATCTAAATATTAAAAGATAAGTCAACCCAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAA 
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FIGURE 20 
MLFWWIGLLILCGFLWTRKGKLKIEDITDKYIFITGCDSGFGNLAARTFEDKKGFHWAACLTESG 

STALKAETSERLRTWLLDVTDPENVKRTAOWWKNOWGEKGLWGLINNAGVPGVLAPTDWLTLEDY 
REPIEVNLFGLISVTLNMLPLVKKAOGRVINVSSVGGRLAIWGGGYTPSKYAVEGFNDSLRRDMK 

AFGVHVSCIEPGE,FKTNLADPVKVIEKKLAIWEOLSPDIKOQYGEGYIEKSLDKLKGNKSYWNMD 

LSPWVECMDHALTSLFPKTHYAAGKDAKIF WIPLSHMPAALODFLELKQKAELANPKAV 

Important features of the protein: 

Signal peptide: 

artino acids 1-17 

Fransner Librane domain : 

amino acids 13 6-1-52 

N-glycosylation sites. 

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

Glycosaminoglycan attachment site. 
a mino acids 39-42 

N-ILyristoylation sites. 

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

CTGAGGCGGCGGTAGCATGGAGGGGGAGAGTACGTCGGCGGTGCTCTCGGGCTTTGTGCTCGGCG 
CACTCGCTTTCCAGCACCT CAACACGGACTCGGACACGGAAGGTTTTCTTCTTGGGGAAGTAAAA 

GGTGAAGCCAAGAACAGCA ACTGATTCCCAAATGGATGATGTTGAAGTTGTTTATACAATTGA 

CATTCAGAAATATATTCCATGCTATCAGCTTTTTAGCTTTTATAATTCTTCAGGCGAAGTAAATG 

AGCAAGCACTGAAGAAAATATTATCAAATGCAAAAAGAATGTGGTAGGTTGGTACAAATTCCGT 

CGTCATTCAGATCAGATCATGACGTTTAGAGAGAGGCTGCTTCACAAAAACTTGCAGGAGCATTT 

TTCAAACCAAGACCTTGTTTTTCTGCTATTAACACCAAGTATAATAACAGAAAGCTGCTCTACTC 

ATCGACTGGAACATCCTTATATAAACCT CAAAAAGGACTTTTTCACAGGGTACCTTTAGTGGTT 

GCCAATCTGGGCATGTCTGAACAACTGGGTTATAAAACTGTACAGGTTCCTGTATGTCCACTGG 

TTTTAGCCGAGCAGTACAAACACACAGCCAAATTTTTTGAAGAAGATGGATCCTTAAAGGAGG 

TACATAAGATAAATGAAATGTATGCTTCATTACAAGAGGAATAAAGAGTATATGCAAAAAAGTG 

GAAGACAGTGAACAAGCAGTAGATAAACTAGTAAAGGATGTAAACAGATTAAAACGAGAAATTGA 

GAAAAGGAGAGGAGCACAGATTCAGGCAGCAAGAGAGAAGAACATCCAAAAAGACCCTCAGGAGA 

ACATTTTTCTTTGTCAGGCATTACGGACCTTTTTTCCAAATTCTGAATTTCTTCATTCATGTGTT 
ATGTCTTTAAAAAATAGACATGTTTCTAAAAGTAGCTGTAACTACAACCACCATCTCGATGTAGT 
AGACAATCTGACCTTAATGGTAGAACACACTGACATTCCTGAAGCTAGTCCAGCTAGTACACCAC 

AAATCATTAAGCATAAAGCCTTAGACTTAGATGACAGATGGCAATTCAAGAGATCTCGGTTGTTA 

GATACACAAGACAAACGATCTAAAGCAAATACTGGTAGTAGTAACCAAGATAAAGCATCCAAAAT 
GAGCAGCCCAGAAACAGATGAAGAAATTGAAAAGATGAAGGGTTTTGGTGAATATTCACGGTCTC 

CTACATTTTGATCCTTTTAACCTTACAAGGAGATTTTTTTATTTGGCTGATGGGTAAAGCCAAAC 
ATTTCTATTGTTTTTACTATGTTGAGCTACTTGCAGTAAGTTCATTTGTTTTTACTATGTTCACC 

TGTTTGCAGTAATACACAGATAACTCTTAGTGCATTTACTTCACAAAGTACTTTTTCAAACATCA 
GATGCTTTTATTTCCAAACCTTTTTTTCACCTTTCACTAAGTTGTTGAGGGGAAGGCTTACACAG 

ACACATTCTTTAGAATTGGAAAAGTGAGACCAGGCACAGTGGCTCACACCTGTAATCCCAGCACT 

TAGGGAAGACAAGTCAGGAGGATTGATTGAAGCTAGGAGTTAGAGACCAGCCTGGGCAAcGTATT 
GAGACCATGTCTATTAAAAAATAAAATGGAAAAGCAAGAATAGCCTTATTTTCAAAATATGGAAA 

GAAATTTATATGAAAATTTATCTGAGTCATTAAAATTCTCCTTAAGTGATACTTTTTTAGAAGTA 

CATTATGGCTAGAGTTGCCAGATAAAATGCTGGATATCATGCAATAAATTTGCAAAACATCATCT 
AAAATTTAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 22 
MEGESTSAVLSGFWLGALAFOHLNTDSDTEGFLLGEVKGEAKNSITDSQMDDVEVWYTIDIOKYI 

PCYQLFSFYNSSGEVNEQALKKILSNVKKNWVGWYKFRRHSDQIMTFRERLLHKNLQEHFSNQDL 

WFLT, LTPS EFESCSTHREEHSLYKPOKGLFHRWPLW WANLGMSEOLGYKTVSGSCMSTGFSRAW 

QTHSSKFFEEDGSLKEVHKINEMYASLQEELKSICKKVEDSEQAVDKLVKDVNRLKREIEKRRGA 
QIQAAREKNEOKDPQENIFLCOALRTFFPNSEFLHSCWMSLKNRHWSKSSCNYNHHILDV WDNITI, 

MVEHTDIPEASPASTPQIIKHKALDLDDRWOFKRSRLLDTQEDKRSKANTGSSNQDKASKMSSPET 
DEEIEKMKGFGEYSRSPTF 

IITportant features: 

Signal peptide: 
amino acids 1-19 

N-glycosylation sites. 

amino acids 75-79, 322-326 

N-myristoylation site. 
amino acids 84-154 

Growth factor and cytokines receptors family. 
artino acids 134-15C 
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FIGURE 24 
MARFGLPALLCTLAWLSAALLAAELKSKSCSEWRRLYWSKGFNKNDAPLHEINGDHLKICPCGST 
CCSQEMEEKYSLQSKDDFKSVVSEQCNHLQAVFASRYKKFDEFFKELLENAEKSLNDMFVKTYGH 

LYMONSELFKDLFVELKRYYWVGNVNLEEMLNDFWARLLERMFRLVNSOYHFTDEYLECWSKYTE 

QLKPFGDVPRKLKLOV TRAFWAARTFAOGLAVAGDVVSKVSVVNPTAOCTHALLKMIYCSHCRGL 
WTVKPCYNYCSNIMRGCLANOGDLDFEWNNFIDAMLMWAERLEGPFNIESWMDPIDWKISDAIMN 

MQDNSWOWSOKVFOGCGPPKPLPAGRISRSISESAFSARFRPHHPEERPTTAAGTSLDRLVTDWK 
EKLKOAKKFWSSLPSNVCNDERMAAGNGNEDDCWNGKGKSRYLFAVTGNGLANOGNNPEWOVDTS 

KPDILILROIMALRVMTSKMKNAYNGNDVDFFDISDESSGEGSGSGCEYQQCPSEFDYNATDHAG 
KSANEKADSAGVRPGAQAYLLTVFCILFLVMQREWR 

ILportant features: 
Signal peptide: 

amino acids 1-22 

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

Giypicans proteins. 

anaino acids. 54-75, 105-157, 238-280, 309-346, 423-4 6O 468-506 
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FIGURE 25 
CTCGCCCTCAAATGGGAACGCTGGCCTGGGACTAAAGCATAGACCACCAGGCTGAGTATCCTGAC 

CTGAGTCATCCCCAGGGATCAGGAGCCTCCAGCAGGGAACCTTCCATATATTCTTCAAGCAACT 

TACAGCTGCACCGACAGTTGCGATGAAAGTTCTAATCTCTTCCCTCCTCCTGTTGCTGCCACTAA 
TGCTGATGTCCATGGTCTCTAGCAGCCTGAACCAGGGGTCGCCAGAGGCCACAGGGACCGAGGC 

CAGGCTCTAGGAGATGGCTCCAGGAAGGCGGCCAAGAATGTGAGTGCAAAGATTGGTTCCTGAG 

AGCCCCGAGAAGAAAATTCATGACAGTGTCTGGGCTGCCAAAGAAGCAGTGCCCCTGTGATCATT 
TCAAGGGCAATGTGAAGAAAACAAGACACCAAAGGCACCACAGAAAGCCAAACAAGCATTCCAGA 
GCCTGCCAGCAATTTCTCAAACAATGTCAGCTAAGAAGCTTTGCTCTGCCTTTGTAGGAGCTCTG 
AGCGCCCACTCTCCAATTAAACATTCTCAGCCAAGAAGACAGTGAGCACACCTACCAGACACTC 
TTCTCTCCCACCTCACTCTCCCACTGTACCCACCCCTAAATCATTCCAGTGCTCTCAAAAAGCA 

TGTTTTTCAAGATCATTTTGTTTGTTGCTCTCTCTAGTGTCTTCTTCTCTCGTCAGTCTTAGCCT 
GTGCCCTCCCCTTACCCAGGCTTAGGCTTAATTACCTGAAAGATTCCAGGAAACTGTAGCTTCCT 
AGCTAGTGTCATTTAACCTTAAATGCAATCAGGAAAGTAGCAAACAGAAGTCAATAAATATTTTT 
AAATGTCAAAAAAAAAAAAAAAAAA 
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FIGURE 26 
MKVLISSLLLLLPLMLMSMVSSSLNPGVARGHRDRGQASRRWLQEGGQECECKDWFLRAPRRKFM 
TVSGLPKKQCPCDHFKGNVKKTRHQRHHRKPNKHSRACQQFLKQCQLRSFALPL 

Important features : 
Signal peptide: 
artino acids 1-22 

N-Eyristoylation sites. 

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

AGCTGGTCTGCCATGGACATCCTGGTCCCACTCCTGCAGCTGCTGGTGCTGCTTCTTACCCTGCC 
CCTGCACCTCATGGCTCTGCTGGGCTGCTGGCAGCCCCTGTGCAAAAGCTACTTCCCCTACCTGA 
TGGCCGTGCTGACTCCCAAGAGCAACCGCAAGATGGAGAGCAAGAAACGGGAGCTCTTCAGCCAG 
ATAAAGGGGCTTACAGGAGCCTCCGGGAAAGTGGCCCTACTGGAGCTGGGCTGCGGAACCGGAGC 
CAACTTTCAGTTCTACCCACCGGGCTGCAGGGTCACCTGCCTAGACCCAAATCCCCACTTTGAGA 
AGTTCCTGACAAAGAGCATGGCTGAGAACAGGCACCTCCAATATGAGCGGTTTGTGGTGGCTCCT 
GGAGAGGACATGAGACAGCTGGCTGATGGCTCCATGGAGTGGTGGTCTGCACTCTGGTGCTGG 
CTCTGTGCAGAGCCCAAGGAAGGTCCTGCAGGAGGTCCGGAGAGTACTGAGACCGGGAGGTGTGC 
TCTTTTTCTGGGAGCATGTGGCAGAACCATAGGAAGCTGGGCCTCATGTGGCAGCAAGTTTTC 
GAGCCCACCTGGAAACACATTGGGGATGGCTGCTGCCT CACCAGAGAGACCTGGAAGGATCTTGA 

GAACGCCCAGTTCTCCGAAATCCAAATGGAA CGACAGCCCCCTCCCTTGAAGTGGCTACCTGTTG 

GGCCCCACATCATGGGAAAGGCTGT CAAACAATCTTCCCAAGCTCCAAGGCACTCATTTGCTCC 

TTCCCCAGCCTCCAATTAGAACAAGCCACCCACCAGCCTATCTATCTTCCACTGAGAGGGACCTA 
GCAGAATGAGAGAAGACATTCATGTACCACCTACTAGTCCCTCTCTCCCCAACCTCTGCCAGGGC 
AATCTCTAACTTCAATCCCGCCTTCGACAGTGAAAAAGCTCTACTTCTACGCTGACCCAGGGAGG 
AAACACTAGGACCCTGTTGTATCCT CAACTGCAAGTTTCTGGACTAGTCTCCCAACGTTTGCCTC 

CCAATGTTGTCCCTTCCTTCGTCCCATGGTAAAGCTCCTCTCGCTTTCCTCCTGAGGCTACAC 
CCAGCGTCTCTAGGAACTGGTCACAAAAGTCATGGTGCCTGCATCCCTGCCAAGCCCCCCTGAC 
CCTCTCTCCCCACTACCACCTTCTTCCTGAGCTGGGGGCACCAGGGAGAATCAGAGATGCTGGGG 
ATGCCAGAGCAAGACTCAAAGAGGCAGAGGTTTTGTTCTCAAATATTTTTTAATAAATAGACGAA 
ACCACG 
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FIGURE 28 
MDILVPLLQLLVLLLTLPLHLMALLGCWQPLCKSYFPYLMAVLTPKSNRKMESKKRELFSQIKGL 
TGASGKVALLELGCGTGANFQFYPPGCRVTCLDPNPHEEKFLTKSMAENRHLQYERFWVAPGEDM 
ROLADGSMDVVVCTLVLCSVQSPRKVLQEWRRVLRPGGVLFFWEHVAEPYGSWAFMWQOVFEPTW 
KHIGDGCCLTRETWKDLENACFSEIOMERQPPPLKWLPWGPHIMGKAVKQSFPSSKALICSFPSL 
QLEQATHQPIYLPLRGT 

IIIportant features: 
Signal peptide: 

amino acids 1-23 

Leucine Zipper 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 
CAATGTTTGCCTATCCACCTCCCCCAAGCCCCTTTACCTATGCTGCTGCTAACGCTGCTGCTGCT 
GCTGCTGCTGCTTAAAGGCTCATGCTTGGAGTGGGGACTGGTCGGTGCCCAGAAAGTCTCTTCTG 
CCACTGACGCCCCCATCAGGGATTGGGCCTTCTTTCCCCCTTCCTTTCTGTGTCTCCTGCCTCAT 

CGGCCTGCCATGACCTGCAGCCAAGCCCAGCCCCGTGGGGAAGGGGAGAAAGTGGGGGATGGCTA 
AGAAAGCTGGGAGATAGGGAACAGAAGAGGGTAGTGGGTGGGCTAGGGGGGCTGCCTTATTFAAA 
GTGGTTGTTTATGATTCTTATACTAATTTATACAAAGAATAAGGCCCTGTTCATTAAGAAATT 

GTTCCCTTCCCCTGTGTTCAATGTTTGTAAAGATTGTTCTGTGTAAATATGTCTTTATAATAAAC 

AGTAAAAGCTGAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 3O 
MLLTLLLLLLLLKGSCLEWGLVGAQKVSSATDAPIRDWAFFPPSFLCLEPHRPAMTCSQAQPRG 

EGEKWGDG 

Important features: 

Signal peptide: 

aIllino acids 1-15 

Growth factor and cytokines receptors family: 
amino acids 3-18 
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FIGURE 31 
GTTTGAATTCCTTCAACTATACCCACAGTCCAAAAGCAGACTCACTGTGTCCCAGGCTACCAGTT 
CCTCCAAGCAAGTCATTTCCCTTATTTAACCGATGTGTCCCTCAAACACCTGAGTGCTACTCCCT 

ATTTGCATCTGTTTTGATAAATGATGTTGACACCCTCCACCGAATTCTAAGTGGAATCATGTCGG 
GAAGAGATACAATCCTTGGCCTGTGTATCCTCGCATTAGCCTTGTCTTTGGCCATGATGTTTACC 
TTCAGATTCATCACCACCCTTCTGGTTCACATTTTCATTTCATTGGTTATTTTGGGATTGTTGTT 
TGTCGCGGTGTTTTATGGTGGCTGTATTATGACTATACCAA CGACCTCAGCATAGAATTGGACA 
CAGAAAGGGAAAATATGAAGTGCGTGCTGGGGTTTGCTATCGTATCCACAGGCATCACGGCAGTG 
CTGCTCGTCTTGATTTTT GTTCTCAGAAAGAGAATAAAATTGACAGTTGAGCTTTTCCAAATCAC 

AAATAAAGCCATCAGCAGTGCTCCCTTCCTGCTGTTCCAGCCACTGTGGACATTTGCCATCCTCA 
TTTTCTTCTGGGTCCTCTGGGTGGCTGTGCTGCTGAGCCTGGGAACTGCAGGAGCTGCCCAGGTT 
ATGGAAGGCGGCCAAGTGGAATATAAGCCCCTTTCGGGCATTCGGTACATGTGGTCGTACCATTT 
AATTGGCCTCATCTGGACTAGTGAATTCATCCTTGCGTGCCAGCAAATGACTATAGCTGGGGCAG 
TGGTTACTTGTTATTTCAACAGAAGTAAAAATGATCCTCCTGATCATCCCATCCTTTCGTCTCTC 
TCCAFTCTCTTCTTCTACCATCAAGGAACCGTTGTGAAAGGGTCATTTTTAATCTCTGTGGTGAG 

GATTCCGAGAATCATTGTCATGTACATGCAAAACGCACTGAAAGAACAGCAGCATGGTGCATTGT 
CCAGGTACCTGTTCCGATGCTGCTACTGCTGTTTCTGGTGTCTTGACAAATACCTGCTCCATCTC 
AACCAGAATGCATATACTACAACGCTATTAATGGGACAGATTTCTGTACATCAGCAAAAGATGC 
ATTCAAAATCTTGTCCAAGAACT CAAGTCACTTACAFCTATTAACTGCTTTGGAGACTTCATAA 

TTTTTCTAGGAAAGGTGTTAGTGGTGTGTTTCACTGTTTTTGGAGGACTCATGGCTTTTAACTAC 
AATCGGGCATTCCAGGTGTGGGCAGTCCCTCTGTTATTGGTAGCTTTTTTTGCCTACTTAGTAGC 
CCATAGTTTTTTATCTGTGTTTGAAACTGTGCTGGATGCACTTTTCCTGTGTTTTGCTGTTGATC 
GGAAACAAATGATGGATCGTCAGAAAAGCCCTACTTTATGGATCAAGAATTTCTGAGTTTCGTA 
AAAAGGAGCAACAAATTAAACAATGCAAGGGCACAGCAGGACAAGCACTCATTAAGGAATGAGGA 
GGGAACAGAACTCCAGGCCATTGTGAGATAGATACCCATTTAGGTATCTGTACCTGGAAAACATT 
TCCTTCTAAGAGCCATTTACAGAATAGAAGATGAGACCACTAGAGAAAAGTTAGGAATTTTTTT 
TTAAAAGACCTAATAAACCCTATTCTCCTCAAAA 
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FIGURE 32 
MSGRDTILGLCILALALSLAMMFTFRFITTLLVHIFISLVELGILFWCGVLWWLYYDYTNDLSIE 

LDTERENMKCVLGFAIVSTGITAVLLVLIFWLRKRIKLTVELFOITNKAISSAPFL.LFOPLWTFA 
ILIFFWVLWVAVLLSLGTAGAAQVMEGGOVEYKPLSGIRYMWSYHLIGLIWTSEFILACOOMTIA 
GAVVTCYFNRSKNDPPDHPILSSLSILFFYHOGTVVKGSFLISVVRIPRI IWMYMONALKEQOHG 
ALSRYLFRCCYCCFWCLDKYLLHLNQNAYTTTAINGTDFCTSAKDAFKILSKNSSHFTSINCFGD 
FIIFLGKVLVVCFTVFGGMAFNYNRAFOVWAVPLLLWAFFAYLVAHSFLSWFETVLDALFLCFA 

VDLETNDGSSEKPYFMDOEFLSFWKRSNKLNNARAQODKHSLRNEEGTELOAIVR 

Important features: 
Signal peptide: 

amino acids 1-20 

Putative transmeltibrane domains: 

amino acids 35-54, 75-97, 126-14 6, 185-204, 333-350, 352-371 

N-glycosylation sites. 

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

N-IIyristoylation sites. 

amino acids 147-153, 178-184, 196-202, 296-275, 342-348 
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FIGURE 33 
GTTCGATTAGCTCCTCTGAGAAGAAGAGAAAAGGTTCTTGGACCTCTCCCTGTTTCTTCCTTAGA 
ATAATTTGTATGGGATTTGTGATGCAGGAAAGCCTAAGGGAAAAAGAAATTCATTCTGTGTGGT 
GAAAATTTTTTGAAAAAAAAATTGCCTTCTTCAAACAAGGGTGTCATTCTGATATTTATGAGGAC 
TGTTGTTCTCACTATGAAGGCATCTGTTATTGAAATGTTCCTTGTTTTGCTGGTGACTGGAGTAC 
ATTCAAACAAAGAAACGGCAAAGAAGATTAAAAGGCCCAAGTTCACTGTGCCTCAGATCAACTGC 
GATGTCAAAGCCGGAAAGATCACGATCCTGAGTTCATEGTGAAATGTCCAGCAGGATGCCAAGA 
CCCCAAATACCATGTTTAGGCACTGACGTGTATGCATCCTACTCCAGTGTGTGTGGCGCTGCCG 
TACACAGTGGTGTGCTTGATAATTCAGGAGGGAAAATACTTGTTCGGAAGGTTGCTGGACAGTCT 
GGTTACAAAGGGAGTTATTCCAACGGTGTCCAATCGTTATCCCTACCACGATGGAGAGAATCCTT 
TATCGCTTAGAAAGTAAACCCAAAAAGGGTGTAACCTACCCATCAGCTCTTACATACT CATCAT 
CGAAAAGTCCAGCTGCCCAAGCAGGTGAGACCACAAAAGCCTATCAGAGGCCACCTATTCCAGGG 
ACAACTGCACAGCCGGTCACTCTGATGCAGCTTCTGGCTGTCACTGTAGCTGTGGCCACCCCCAC 
CACCTTGCCAAGGCCATCCCCTTCTGCTGCTTCTACCACCAGCACCCCAGACCACAATCAGTGG 
GCCACAGGAGCCAGGAGATGGATCTCTGGTCCACTGCCACCTACACAAGCAGCCAAAACAGGCCC 
AGAGCTGATCCAGGTATCCAAAGGCAAGATCCTTCAGGAGCTGCCTTCCAGAAACCTGTTGGAGC 
GGATGTCAGCCTGGGACTTGTTCCAAAAGAAGAATTGAGCACACAGTCTTTGGAGCCAGTATCCC 
TGGGAGATCCAAACTGCAAAATTGACTTGTCGTTTTTAATGATGGGAGCACCAGCATTGGCAAA 
CGGCGATCCGAATCCAGAAGCAGCTCCTGGCTGATGTTGCCCAAGCTCTTGACATTGGCCCTGC 
CGGTCCACTGATGGGTGTTGTCCAGTATGGAGACAACCCTGCTACT CACTTTAACCCAAGACAC 
ACACGAATTCTCGAGATCTGAAGACAGCCATAGAGAAAATTACTCAGAGAGGAGGACTTTCTAAT 
GTAGGTCGGGCCATCTCCTTTGTGACCAAGAACTTCTTTTCCAAAGCCAATGGAAACAGAAGCGG 
GGCTCCCAATGTGGTGGTGGTGATGGTGGATGGCTGGCCCACGGACAAAGTGGAGGAGGCTTCAA 
GACTTGCGAGAGAGTCAGGAACAACATTTTCTTCAT CACCATTGAAGGTGCTGCTGAAAATGAG 
AAGCAGTATGTGGTGGAGCCCAACTTTGCAAACAAGGCCGTGTGCAGAACAAACGGCTTCTACTC 
GCTCCACGTGCAGAGCTGGTTTGGCCTCCACAAGACCCTGCAGCCTCTGGTGAAGCGGGTCTGCG 
ACACTGACCGCCTGGCCTGCAGCAAGACCTGCTTGAACTCGGCTGACATTGGCTTCGTCATCGAC 
GGCTCCAGCAGTGTGGGGACGGGCAACTTCCGCACCGTCCTCCAGTTTGTGACCAACCT CACCAA 
AGAGTTTGAGATTTCCGACACGGACACGCGCATCGGGGCCGTGCAGTACACCTACGAACAGCGGC 
TGGAGTTTGGGTTCGACAAGTACAGCAGCAAGCCTGACATCCTCAACGCCATCAAGAGGGTGGGC 
TACEGGAGTGGTGGCACCAGCACGGGGGCTGCCATCAACTTCGCCCTGGAGCAGCTCTTCAAGAA 
GTCCAAGCCCAACAAGAGGAAGTTAATGATCCTCAT CACCGACGGGAGGTCCTACGACGACGTCC 
GGAECCCAGCCATGGCTGCCCATCTGAAGGGAGTGATCACCTATGCGATAGGCGTTGCCTGGGCT 
GCCCAAGAGGAGCTAGAAGTCATTGCCACTCACCCCGCCAGAGACCACTCCTTCTTTGTGGACGA 
GTTGACAACCTCCATCAGTATGTCCCCAGGATCATCCAGAACATTTGTACAGAGTTCAACT CAC 
AGCCTCGGAACTGAATTCAGAGCAGGCAGAGCACCAGCAAGTGCTGCTTTACTAACTGACGTGTT 
GGACCACCCCACCGCTTAATGGGGCACGCACGGTGCATCAAGTCTTGGGCAGGGCATGGAGAAAC 
AAATGTCTTGTTATTATTCTTTGCCATCATGCTTTTTCATATTCCAAAACTTGGAGTTACAAAGA 
TGATCACAAACGTATAGAATGAGCCAAAAGGCTACATCATGTTGAGGGTGCTGGAGATTTTACAT 
TTTGACAATTGTTTTCAAAAAAAGTTCGGAATACAGTGCAGCCCTTACGACAGGCTTACGTAG 
AGCTTTTGTGAGATTTTTAAGTTGTTATTTCTGATTTGAACTCTGTAACCCTCAGCAAGTTTCAT 
TTTTGTCATGACAATGTAGGAATTGCTGAATTAAATGTTTAGAAGGATGAAAAATAAAAAAAAAA 
A . . . . . . . . . . . . . AAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAG 
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FIGURE 34 
MRTWVLTMKASWIEMFLVLLWTGVHSNKETAKKIKRPKFTVPOINCDVKAGKIIDPEFIVKCPAG 

CQDPKYHWYGTDWYASYSSVCGAAVHSGVLDNSGGKILVRKVAGQSGYKGSYSNGVQSLSLPRWR 
ESFIVLESKPKKGWTYPSALTYSSSKSPAAQAGETTKAYORPPIPGTTAQPWTLMOLLAWTVAVA 
TPTTLPRPSPSAASTTSIPRPOSVGHRSQEMDLWSTATYTSSQNRPRADPGIORODPSGAAFOKP 
WGABWSLGIWPKEELSTQSLEPWSLGDPNCKIDLS FLIDGSTSIGKRRFRIOKOLLADWAOALDI 

GPAGPLMGVWQYGDNPATHFNLKTHTNSRDLKTAIEKITORGGLSNVGRAISFVTKNFFSKANGN 
RSGAPNVVVVMVDGWPTDKVEEASRLARESGINIFFITIEGAAENEKOYWWEPNFANKAVCRTNG 
FYSLHVOSWFGLHKTLOPLWKRVCDTDRLACSKTCLNSADIGFWIDGSSSVGTGNFRTWLOFVTN 
LTKEFETSDTDTRIGAVOYTYEQRLEFGFDKYSSKPDILNAIKRWGYWSGGTSTGAAIN FALEOL 

FKKSKPNKRKLMILITDGRSYDDVRIPAMAAHLKGVITYAIGVAWAAOEELEVIATH PARDHSFF 
WDEFDNLHQYVPRIIQNICTEFNSQPRN 

Important features: 
Signal peptide: 

amino acids 1-26 

Transnetbrane, domain : 

amino acids 181-200 

N-glycosylation sites. 
amino acids 390-394, 520-524 

N-TElyristoylation 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 
CCGAGCACAGGAGATTGCCTGCGTTTAGGAGGTGGCTGCGTTGGGGAAAAGCTATCAAGGAAGAAAIGC 

CAAACCATGTCTTTTTTTCTGTTTTCAGAGTAGTTCACAACAGATCTGAGTGTTTTAATTAAGCATGGAAT 
ACAGAAAACAACAAAAAACTTAAGCTTAATTTCACGGAATTCCACAGTTTCTTAGCTCCCTGGACCC 

GGTTGACCTGTTGGCTCCCCGCTGGCTGCTCTATCACGTGGGCTCTCCGACTACT CACCCCGAGTGTA 

AAGAACCTTCGGCTCGCGTGCTTCTGAGCTGCTGTGGATGGCCTCGGCTCTCTGGACTGTCCTTCCGAGTA 
GGATGTCACTGAGAICCCTCAAATGGAGCCTCCTGCTGCGTCACCCTGAGTFTCTTGTGATGGGTAC 

CTCAGCCTCCCCACTACAATGTGATAGA ACGCGTGAACTGGATGTACTTCTATGAGTATGAGCCGATTA. 

CAGACAAGACTTTCACTTCACACTTCGAGAGCATTCAA ACTGCTCTCATCAAAAICCATTTCTGGTCATIC 

TGGTGACCTCCCACCCTTCAGATGGAAAGCCAGGCAGGCCATAGAGTACTTGGGGTGAAAAAAAGTCT 

TGGTGGGGATATGAGGTTCTTACATTTTTCTTATTAGGCCAAGAGGCTGAAAAGGAAGACAAAATGTTGGC 
ATTGTCCTTAGAGGATGAACACCTTCTTTATGGTGACATAATCCGACAAGATTTTTTAGACACATATAATA 
ACCTGACCTTGAAAACCATTATGGCATTCAGGTGGGTAACTGAGTTTTGCCCCAATGCCAAGTACGTAATG 

AAGACAGACACTGATGTTTTCATCAATACTGGCAATTTAGTGAAGTATCTTTTAAACCTAAACCACTCAGA 

GAAGTTTCACAGGTTACCTCTAATGATAATTATTCCTATAGAGGATTTEACCAAAAAACCCAATTT 

CTTACCAGGAGTATCCTTTCAAGGTGTTCCCTCCATACTGCAGTGGGTTGGGTTATATAATGTCCAGAGAT 

TTGGTGCCAAGGATCTATGAAATGATGGGTCACGTAAAACCCATCAAGTTTGAAGATGTTTATGTCGGGAT 
CTGTTTGAACTATTAAAAGTGAACATCATATCCAGAAGACACAAACTTTTCCTATATAGAATCC 

ATTTGGATGTCTGTCAACTGAGACGTGTGATTGCAGCCCATGGCTTTTCTTCCAAGGAGATCATCACTTTT 
TGGCAGGTCATGCTAAGGAACACCACATGCCATTATTAACTTCACATTCTACAAAAAGCCTAGAAGGACAG 
GATACCTTGTGGAAAGTGTTAAATAAAGTAGGTACTGTGGAAAATTCATGGGGAGGTCAGTGTGCTGGCTT 
ACACTGAACTGAAACT CATGAAAAACCCAGACTGGAGACGGAGGGACACTGTGATTEATTAGTCAGG 

CCCCAAAGAGAAGTGGAGGAATAAATATAAAGGAAGGAGGTTTTTGCTAAAGAAATAATAGG 

ACCAAACAATGGACATGTCATCTGTAGACTAGAACTAAAAGGGGTACTGAGATAAGCCA 

CAGGCGTAAAAACAAAACAAGTAGAGTATTATTGAACAATGAGTCACGAAGGTTTTGTGTA 

TATCTTATGTGGAACCAATAAAAATATATGTAGCGTGTCAAAAAACTTC"CACTGAAGTATA 

CTGAACAAAATTTTACCTGTTTTTGGTCATTTATAAAGTACTTCAAGAGTTGCAGTATTTCACAGTTAET 

AATTTAAAATTACTTCAACTTTGTGTTTTTAAAGTTTGACGATCAATACAAGAAAAAAGGATAG 

TGAATCATTCTTTACATGCAAACATTTTCCAGTACTTAACTGATCAGTTTATTATTGATACACACTCCA 

TTAATGTAAAGTCAAGGTCATATTGCATATCAGTAATCTCTTGGACTTTGTTAAATATTTTACTGTGGT 

AATATAGAGAAGAATTAAAGCAAGAAAATCTGAAAA 
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FIGURE 36 
MASALWTVLPSRMSLRSLKWSLLLLSLLSFF"VMWYLSLPHYNVIERVNWMYFYEYEPIYRODFHF 

TLREHSNCSHONPFLVILWTSHPSDVKAROAIRVTWGEKKSWWGYEVLTFFLLGQEAEKEDKMLA 
LSLEDEHLLYGDIIRODFLDTYNNLTEKTIMEAFRWVTEFCPNAKYVMKTDTDWFINTGNLVKYELL 
NLNHSEKFFTGYPLIDNYSYRGFYQKTHISYQEYPFKVFPPYCSGLGYIMSRDLVPRIYEMMGHV 
KPIKFEDVYVGICLNLLKVNIHIPEDTNLFFLYRIHLDVCOLRRVIAAHGFSSKEIITFWQVMLR 
NTTCHY 

Important features: 

Type II transmembrane domain: 
arcino acids 2 O-39, 

N-glycosylation sites. 

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

Glycosaminoglycan attachment site. 
artino acids 239-243 

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

N-myristoylation site. 

amino acids 27-277 
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FIGURE 38 
MELGCWTQLGLTFLQLLLISSLPREYTVINEACPGAEWNIMCRECCEYDQIECVCPGKREVWGYT 
IPCCRNEENECDSCLIHPGCTIFENCKSCRNGSWGGTLDDFYVKGFYCAECRAGWYGGDCMRCGO 
WLRAPKGQILLESYPLNAHCEWTIHAKPGFVIQLRFVMLSLEFDYMCQYDYVEVRDGDNRDGOII 
KRVCGNERPAPIOSIGSSLHVLFHSDGSKNFDGFHAIYEEITACSSSPCFHDGTCVLDKAGSYKC 
ACLAGYTGORCENLLEERNCSDPGGPWNGYQKITGGPGLINGRHAKIGTVVSFFCNNSYWLSGNE 
KRTCQQNGEWSGKQPICIKACREPKISDLVRRRVLPMOWQSRETPLHQLYSAAFSKOKLQSAPTK 
KPALPFGDLPMGYOHLHTQLOYECISPFYRRLGSSRRTCLRTGKWSGRAPSCIPICGKIENITAP 
KTQGLRWPWQAAIYRRTSGVHDGSLHKGAWFLVCSGALVNERTVVVAAHCVTDLGKVTMIKTADL 
KWWLGKFYRDDDRDEKTIOSLOISAIILHPNYDPILLDADIAILKLLDKARISTRVOPICLAASR 
DLSTSFOESHITVAGWNVLADVRSPGFKNDTLRSGVVSVVDSLLCEEOHEDHG PVSVTDNMFCA 
SWEPTAPSDICTAETGGAAWSFPGRASPEPRWHLMGLWSWSYDKTCSHRLSTAFTKVLPFKEWI 
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, 31 6-320, 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 
Ainidation site. 

amino acids 56-60 

Serine proteases, trypsin family. 
amino acids 489-506 

CUB domain proteins profile. 
artino acids 150-167 
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FIGURE 39 
GGTTCCTACATCCTCTCATCTGAGAATCAGAGAGCATAATCTTCTTACGGGCCCGF GATTTATTAACGTGGCTTAATC 

TGAAGGTTCTCAGICAAATTCTTGTGATCTACTGATTGTGGGGGCATGGCAAGGTTTGCTTAAAGGAGCTGGCTGG 

TTTGGGCCCTTGTAGCTGACAGAAGGTGGCCAGGGAGAATGCAGCACACTGCTCGGAGAATGAAGGCGCTTCTGTTGC 
TGGTCTGCCTTGGCTCAGTCCTGCTAACTACATTGACAATGTGGGCAACCTGCACTTCCTGTATTCAGAACTCTGTA. 

AAGGTGCCTCCCACTACGGCCTGACCAAAGATAGGAAGAGGCGCECACAAGATGGCTGTCCAGACGGCTGTGCGAGCC 
TCACAGCCACGGCTCCCTCCCCAGAGGTTTCTGCAGCTGCCACCATCTCCTTAATGACAGACGAGCCTGGCCTAGACA 
ACCCTGCCTACGGTCCTCGGCAGAGGACGGGCAGCCAGCAATCAGCCCAGGGACTCTGGCCGGAGCAACCGAACTA 

GGGCACGGCCCTTTGAGAGATCCACTATAGAAGCAGATCATTTAAAAAAAEAAA CGAGCTTTGAGTGTTCTTCGAA 

GGACAAAGAGCGGGAGTGCAGTTGCCAACCAFGCCGACCAGGGCAGGGAAAATTCTGAAAACACCACTGCCCCTGAAG 
TCTTTCCAAGGTTGTACCACCTGATTCCAGATGGGAAATTACCAGCATCAAGATCAATCGAGTAGATCCCAGTGAAA 
GCCTCCTATTAGGCTGGTGGGAGGTAGCGAAACCCCACTGGTCCATA"CATATCCAACACATTTACGTGATGGGG 

TGATCGCCAGAGACGGCCGGCTACTGCCAGGAGACATCATTCTAAAGGTCAACGGGATGGACATCAGCAATGTCCCTC 

ACAACTACGCTGTGCGTCTCCTGCGGCAGCCCTGCCAGGTGCTGTGGCTGACTGTGATGCGTGAACAGAAGTCCGCA 
GCAGGAACAATGGACAGGCCCCGGATGCCTACAGACCCCGAGATGACAGCTTCATGTGATTCTCAACAAAAGTAGCC 
CCGAGGAGCAGCTTGGAATAAAACTGGTGCGCAAGGTGGATGAGCCTGGGGTTTTCATCTTCAATGTGCTGGATGGCG 
GTGTGGCATATCGACATGGTCAGCTTGAGGAGAATGACCGTGTGTTAGCCATCAATGGACATGATCTTCGATATGGCA 
GCCCAGAAAGTGCGGCTCATCTGATTCAGGCCAGTGAAAGACGTGTTCACCCGTCGTGTCCCGCCAGGTTCGGCAGC 

GGAGCCCTGACATCTTCAGGAAGCCGGCTGGAACAGCAATGGCAGCTGGTCCCCAGGGCCAGGGGAGAGGAGCAACA 

CTCCCAAGCCCCTCCATCCTACAATTACTTGTCATGAGAAGGTGGTAAAACCAAAAAGACCCCGGGAATCCCG 

GCATGACCGCGCAGGGG GAGCATCACATAGAGAAT GGGATTGCCTATCTATGTCATCAGTGTGAGCCCGGAGGAG 

TCATAAGCAGAGATGGAAGAATAAAAACAGGGACATTTTGTTGAATGGGATGGGGTCGAACTGACAGAGGTCAGCC 

GGAGTGAGGCAGGGCATTATTGAAAAGAACATCATCCTCGATAGTACCAAAGCTTTGGAAGCAAAGAGTAGAGC 

CCCAGGAAGACTGCAGCAGCCCAGCAGCCCTGGACTCCAACCACAACATGGCCCCACCCAGTGACTGGTCCCCATCCT 
GGGTCATGTGGCTGGAATTACCACGGTGCTTGTATAACTGTAAAGATATTGTATTACGAAGAAACACAGCTGGAAGTC 
TGGGCTCTGCATTGTAGGAGGTATGAAGAATACAATGGAAACAAACCTTTTTTCATCAAATCCATTGTTGAAGGAA 

CACCAGCATACAATGATGGAAGAATTAGATGTGGTGATATTCTTCTTGCTGTCAATGGTAGAAGTACACAGGAATGA 

TACATGCTTGCTTGGCAAGACTGCTGAAAGAACTTAAAGGAAGAATTACTCTAACTATTGTTTCTTGGCCTGGCACT 

TTTTATAGAATCAATGATGGGTCAGAGGAAAACAGAAAAATCACAAATAGGCTAAGAAGTTGAAACACTATATTTATC 
TTGTCAGTTTTATATTTAAAGAAAGAATACATGTAAAAAGTCAGGAAAAGTATGA"CACTAATGAAAGCCAGTT 

ACACCTCAGAAAAITATCATCCAAAAAAATAAAACTACTAGTTTTTTTTCAGGTGGAGGATTTCTCATTAC CTAC 

AACATTGTTTATATTTTTTCTATTCAATAAAAAGCCCTAAAACAACTAAAATGATTGATTTGTATACCCCACTGAATT 

CAAGCTGATTTAAATTTAAAATTTGGTATATGCTGAAGTCTGCCAAGGGTACATTATGGCCATTTTTAATTTACAGCT 

AAAATATTTTTTAAAATGCATTGCTGAGAAACGTTGCTTTCATCAAACAAGAATAAATATTTTTCAGAAGTTAAA 
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FIGURE 40 
MKALLLLVLPWLSPANYIDNVGNLH FLYSELCKGASHYGLTKDRKRRSODGCPDGCASLTATAPS 

PEVSAAATISLMTDEPGLDNPAYVSSAEDGOPAISPWDSGRSNRTRARPFERSTIRSRSFKKINR 

ALSWLRRTKSGSAVANHADOGRENSENTTAPEWFPRLYHILIPDGEETSIKINRVDPSESLSIRLV 

GGSETPLVHIIIQHIYRDGVIARDGRLLPGDIILKVNGMDISNWPHNYAVRLLROPCOWLWLTVM 

REQKFRSRNNGOAPDAYRPRDDSFHVILNKSSPEEOLGIKLVRKVDEPGWFIFNVLDGGVAYRHG 

QLEENDRVLAINGHDLRYGSPESAAHILICASERRVHLVVSROVRORSPDIFQEAGWNSNGSWSPG 

PGERSNTPKPLHPTITCHEKWWNICKDPGESLGMTVAG-GASHREWDLPIY WISWEPGGWISRDGR 

IKTGDILLNVDGVELTEVSRSEAVALLKRTSSSIVLKALEVKEYEPOEDCSSPAALDSNHNMAPP 
SDWSPSWWMWELPRCLYNCXEWLRRNTAGSLGFCIWGGYEEYNGNKPFFIKSWEGTPAYNDG 

RIRCG)LLAWNGRSTSGMIHACARLIKELKGRTITIWSWPGTFL 

Important features: 
Signal peptide: 

anino 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-Inyristoylation sites. 

amino acids 51-57, 41-147, 233-239, 344-350, 423-429, 447-453, 
467-473, 603-609 
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FIGURE 41 
ACCAGGCAGTACTTCAGTGTCATCAAGTTCGCAATCAGATTGGAAAAGCTCAACTTGAAGCTTT 

CTTGCCTGCAGTGAAGCAGAGAGATAGATATTATTCACGTAATAAAAAACATGGGCTTCAACCTGACT 
TCCACCTTTCCTACAAATTCCGATACTGTTGCTGTTGACTTTGTGCCTGACAGTGGTTGGGTGGGC 

CACCAGTAACTACTTCGTGGGTGCCATTCAAGAGATTCCTAAAGCAAAGGAGTTCATGGCTAATTTCC 

ATA AGACCCTCATTTTGGGGAAGGGAAAAACTCTGACTAATGAAGCATCCACGAAGAAGGTAGAACTT 

GACAACTGTCCTTCTGTGTCTCCTTACCTCAGAGGCCAGAGCAAGCTCATTTTCAAACCAGATCTCAC 

TGGAAGAGGTACAGGCAGAAAACCCAAAGTGTCCAGAGGCCGGTATCGCCCTCAGGAATGTAAAG 

CTTTACAGAGGGTCGCCATCCTCGTTCCCCACCGGAACAGAGAGAAACACCTGATGTACCTGCTGGAA 

CATCTGCATCCCTTCCTGCAGAGGCAGCAGCTGGATTATGGCATCTACGTCATCCACCAGGCTGAAGG 
TAAAAAGTTTAATCGAGCCAAACTCTTGAATGTGGGCTATCTAGAAGCCCiCAAGGAAGAAAATTGGG 

ACTGCTTTATATTCCACGATGTGGACCTGGTACCCGAGAATGACTTTAACCTTTACAAGTGTGAGGAG 

CATCCCAAGCATCTGGTGGTTGGCAGGAACAGCACTGGGTACAGGTTACGTTACAGTGGATATTTTGG 
GGGTGTTACTGCCCTAAGCAGAGAGCAGTTTTTCAAGGTGAATGGATTCTCTAACAACTACTGGGGAT 
GGGGAGGCGAAGACGATGACCTCAGACT CAGGGTTGAGCTCCAAAGAATGAAAATTTCCCGGCCCCTG 

CCTGAAGGGGTAAA TATACAATGGTCTTCCACACTAGAGACAAAGGCAATGAGGTGAACGCAGAACG 

GATGAAGCTCTTACACCAAGTGTCACGAGTCTGGAGAACAGATGGGTTGAGTAGTTGTTCTTATAAAT 
TAGTATCTGTGGAACACAATCCTTTATATATCAACATCACAGTGGATTTCTGGTTTGGTGCATGACCC 
TGGATCTTTTGGTGATGTTTGGAAGAACTGATTCTTTGTTTGCAATAATTTTGGCCTAGAGACTTCAA 
ATAGTAGCACACATTAAGAACCTGTTACAGCTCATTGTTGAGCTGAATTTTTCCTTTTTGTATTTTCT 

TAGCAGAGCTCCTGGTGATGTAGAGTATAAAACAGTTGAACAAGACAGCTTTCTTAGTCATTTTGAT 

CATGAGGGTTAAATATTGTAATATGGATACTTGAAGGACTTTATATAAAAGGATGACT CAAAGGAAA 

AATGAACGCTATTTGAGGACTCTGGTTGAAGGAGATTTATTTAAATTTGAAGTAATATATTATGGGAT 
AAAAGGCCACAGGAAATAAGACTGCTGAATGTCTGAGAGAACCAGAGTTGETCTCGTCCAAGGTAGAA. 

AGGTACGAAGATACAATACTGTTATTCATTATCCTGTACAATCATCTGTGAAGTGGTGGTGTCAGGT 
GAGAAGGCGTCCACAAAAGAGGGGAGAAAAGGCGACGAATCAGGACACAGTGAACTTGGGAATGAAGA 

GGTAGCAGGAGGGTGGAGTGTCGGCTGCAAAGGCAGCAGTAGCTGAGCTGGTTGCAGGTGCTGATAGC 

CTTCAGGGGAGGACCTGCCCAGGTATGCCTTCCAGTGATGCCCACCAGAGAATACATTCTCTATTAGT 

TTTTAAAGAGTTTTTGTAAAATGATTTTGTACAAGTAGGATATGAATTAGCAGTTTACAAGTTTACAT 
ATTAACTAATAATAAATAGTCTATCAAATACCTCTGTAGTAAAATGTGAAAAAGCAAAA 
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FIGURE 42 
MGFNLTFHLSYKFRLLILLITLCLTVVGWATSNYFWGAIOEIPKAKEFMANFHKTLILGKGKTLTN 

EASTKKVELDNCPSVSPYLRGOSKLIFKPDLTLEEVOAENPKVSRGRYRPOECKALORVAILVPH 

RNREKHLMYLLEHLHPFLQRQQLDYGIYVIHQAEGKKFNRAKLLNVGYLEALKEENWDCFIFHDV 
DLVPENDFNLYKCEEHPKHLVVGRNSTGYRLRYSGYFGGVTALSREQFFKVNGFSNNYWGWGGED 

DDLRLRVELQRMKISRPLPEVGKYTMVEHTRDKGNEVNAERMKLLHOWSRVWRTDGLSSCSYKLV 

SWEHNPLYINITWDEWEGA 

Important features: 
Signal peptide: 

aIllino acids 1-27 

N-glycosylation sites. 

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

Xylose isomerase proteins. 

amino acids 191-2O2 
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FIGURE 43 
GCTCAAGACCCAGCAGTGGGACAGCCAGACAGACGGCACGATGGCACTGAGCTCCCAGATCTGGG 
CCGCTTGCCTCCTGCTCCTCCTCCTCCTCGCCAGCCTGACCAGTGGCTCTGTTTCCCACAACAG 

ACGGGACAACTTGCAGAGCTGCAACCCCAGGACAGAGCTGGAGCCAGGGCCAGCTGGATGCCCAT 

GTTCCAGAGGCGAAGGAGGCGAGACACCCACTTCCCCATCTGCATTTTCTGCTGCGGCTGCTGTC 

ATCGATCAAAGTGTGGGATGTGCTGCAAGACGTAGAACCTACCTGCCCTGCCCCCGTCCCCTCCC 
TTCCTTATTTATTCCTGCTGCCCCAGAACATAGGTCTTGGAATAAAATGGCTGGTTCTTTTGTTT 

TCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 44 
MAILSSQIWAACL.E.LLLLLASLTSGSVFPQQTGQL, AELQPQDRAGARASWMPMFORRRRRDTHFPI 
CFCCGCCHRSKCGMCCKT 

Important features: 
Signal peptide: 

amino acids 1-24 

cAMP- and ccMP-dependent protein kinase phosphorylation site. 
aItalino acids 58-59 

N-myristoyliation site. 

aIllino acids 44-50 

Prokaryotic membrane lipoprotein lipid attachment site. 
amino acids 1-12 
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FIGURE 45 
GTGGCTTCATTTCAGTGGCTGACTTCCAGAGAGCAATATGGCTGGTTCCCCAACATGCCTCACCC 
TCATCTATATCCTTTGGCAGCTCACAGGGTCAGCAGCCTCTGGACCCGTGAAAGAGCTGGTCGGT 

TCCGTTGGTGGGGCCGTGACTTTCCCCCTGAAGTCCAAAGTAAAGCAAGTTGACTCTATTGTCTG 
GACCTTCAACACAACCCCTCTTGTCACCATACAGCCAGAAGGGGGCACTATCATAGTGACCCAAA 
ATCGTAATAGGGAGAGAGTAGACTFCCCAGATGGAGGCTACTCCCTGAAGCTCAGCAAACTGAAG 
AAGAATGACTCAGGGATCACTAGTGGGGATATACAGCTCATCACTCCAGCAGCCCTCCACCCA 
GGAGTACGTGCTGCATGTCTACGAGCACCTGTCAAAGCCTAAAGTCACCATGGGTCTGCAGAGCA 
ATAAGAATGGCACCTGGTGACCAATCTGACATGCTGCATGGAACAGGGGAAGAGGAGTGATT 

TATACCTGGAAGGCCCTGGGGCAAGCAGCCAATGAGTCCCATAATGGGTCCATCCTCCCCATCTC 
CTGGAGATGGGGAGAAAGTGATATGACCTTCATCTGCGTTGCCAGGAACCCTGTCAGCAGAAACT 

TCTCAAGCCCCATCCTTGCCAGGAAGCTCTGTGAAGGTGCTGCTGATGACCCAGATTCCTCCATG 
GTCCTCCTGTGTCTCCTGTTGGTGCCCCTCCTGCTCAGTCTCTTTGTACTGGGGCTATTTCTTTG 

GTTTCTGAAGAGAGAGAGACAAGAAGAGTACATTGAAGAGAAGAAGAGAGTGGACATTTGTCGGG 
AAACTCCTAACATATGCCCCCATTCTGGAGAGAACACAGAGTACGACACAATCCCTCACACTAAT 
AGAACAATCCTAAAGGAAGATCCAGCAAATACGGTTTACTCCACTGTGGAAATACCGAAAAAGAT 

GGAAAATCCCCACTCACTGCTCACGATGCCAGACACACCAAGGCTATTTGCCTATGAGAATGTTA 
TCTAGACAGCAGTGCACTCCCCTAAGTCTCTGCTCA 



Patent Application Publication Sep. 25, 2003 Sheet 46 of 168 US 2003/0180921 A1 

FIGURE 46 
MAGSPTCLTLIYILWQLTGSAASGPVKELVGSVGGAVTFPLKSKVKOVDSIVWTFNTTPLVTIQP 
EGGTIIVTQNRNRERVDFPDGGYSLKLSKLKKNDSGIYYWGIYSSSLQQPSTOEYWLHWYEHLSK 
PKVTMGLOSNKNGTCVTNLTCCMEHGEEDWIYTWKALGOAANESHNGSILPISWRWGESDMTFIC 
VARNPWSRNFSSPILARKLCEGAADDPDSSMVLLCLLLVPT,LLSLFVLGLFLWFLKRERQEEYIE 

EKKRVDICRETPNICPHSGENTEYDTIPHTNRTILKEDPANTVYSTVEIPKKMENPHSLLTMPDT 
PRIFAYENW - 

Important features: 
Signal peptide: 

amino acids 1-22 

Transternbrane domain : 

aI(tino acids 224-250 

Leucine Zipper pattern. 
amino acids 229-251 

N-glycosylation sites. 
amino acids 98-102, 142-146, 148-152, 172-176, 176-180 204-208, 
291-295 
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FIGURE 47 
GGCTCGAGCGTTTCTGAGCCAGGGGTGACCATGACCTGCTGCGAAGGATGGACATCCTGCAATGG 
ATTCAGCCGCTGGTTCTACTGCTGTTAGGAGTAGTTCTCAATGCGATACCTCTAATGTCAGCT 

TAGTTGAGGAAGACCAATTTTCCAAAACCCCATCTCTTGCTTTGAGTGGTGGTTCCCAGGAATT 

ATAGGAGCAGGTCTGATGGCCATTCCAGCAACAACAATGTCCTTGACAGCAAGAAAAAGAGCGTG 

CTGCAACAACAGAACTGGAATGTTTCTTTCACATTTTTCAGTGTGATCACAGTCATTGGGCTC 

TGTATTGCATGCTGATATCCATCCAGGCTCTCTTAAAAGGCCTCTCATGTGTAATTCTCCAAGC 

AACAGTAATGCCAATTGTGAATTTTCATTGAAAAACATCAGTGACATTCATCCAGAATCCTTCAA 

CTTGCAGTGGTTTTTCAATGACTCTTGTGCACCTCCTACTGGTTTCAATAAACCCACCAGTAACG 
ACACCATGGCGAGTGGCTGGAGAGCACTAGTTTCCACTTCGATTCTGAAGAAAACAAACATAGG 

CTTACCACTTCTCAGTATTTTTAGGTCTATTGCTTGTTGGAATTCGGAGGTCCTGTTTGGGCT 

CAGTCAGATAGTCATCGGTTTCCTTGGCTGTCTGTGTGGAGTCTCTAAGCGAAGAAGTCAAATTG 

TGTAGTTTAATGGGAATAAAATGTAAGTATCAGTAGTTTGAAAAAAAAAAA 
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FIGURE 48 
MTCCEGWTSCNGFSLLVLT, LLGVWLNAIPLIVSILVEEDOFSQNPISCFEWWFPGIIGAGLMAIPA 

TTMSLTARKRACCNNRTGMFLSSFFSVITVIGALYCMLISIOALLKGPLMCNSPSNSNANCEFSL 

KNISDIHPESFNEQWFFNDSCAPPTGENKPTSNDTMASGWRASSFHFDSEENKHRLIHFSVFLGL 

LLWGILEVILFGLSOIVIGFLGCLCGWSKRRSQIV 

Important features: 

Transile Librane domains: 

amino acids 10-31 (type II), 50-72, 87-110, 191-213 

N-glycosylation sites. 

amino acids 80-84, 132-13 6, 148-152, 163-167 

cAMP- and coMP-dependent protein kinase phosphorylation site. 
aIaino acids 223-227 

N-Inyristoylation 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 
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FIGURE 49 
ACCGTTCTCTGCGCTGCCAGCTCAGGTGAGCCCTCGCCAAGGTGACCTCGCAGGACACTGGTGA 

AGGAGCAGTGAGGAACCTGCAGAGT CACACAGTTGCTGACCAATTGAGCTGTGAGCCGGAGCAG 

ATCCGTGGGCTGCAGACCCCCGCCCCAGTGCCTCTCCCCCTGCAGCCCTGCCCCTCGAACTGTGA 

CATGGAGAGAGTGACCCTGGCCCTTCTCCTACTGGCAGGCCTGACTGCCTTGGAAGCCAATGACC 
CATTTGCCAATAAAGACGATCCCTTCTACTATGACTGGAAAAACCTGCAGCTGAGCGGACTGATC 

TGCGGAGGGCTCCTGGCCATTGCTGGGATCGCGGCAGTTCTGAGTGGCAAATGCAAATACAAGAG 
CAGCCAGAAGCAGCACAGTCCTGTACCTGAGAAGGCCATCCCACTCATCACTCCAGGCECTGCCA 

CTACTTGCTGAGCACAGGACTGGCCTCCAGGGATGGCCTGAAGCCTAACACTGGCCCCCAGCACC 
TCCTCCCCTGGGAGGCCTTATCCTCAAGGAAGGACTTCTCTCCAAGGGCAGGCTGTTAGGCCCCT 

TTCTGATCAGGAGGCTTCTTTATGAATTAAACTCGCCCCACCACCCCCTCA 
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FIGURE 5O 
MERWTT.ALLLIAGLTALEANDPFANKDDPFYYDWKNE,OLSGLICGGLLAIAGIAAVLSGKCKYKS 

SQKOHSPWPEKAIPLTPGSATTC 

Important features: 
Signal peptide: 
amino acids 1-16 

Transmembrane domain : 

artino acids 36-59. 

N-Illyristoylation 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 
AGCAGATGCTTTGGGCAACAGGGTCGGGGAAGCAGCCCATGCTCGGGAAACACTGGGCACGAGA 
TTGGCAGACAGGCAGAAGATGTCATTCGACACGGAGCAGATGCTGTCCGCGGCTCCTGGCAGGGG 
GTGCCTGGCCACAGTGGTGCTTGGGAAACTTCTGGAGGCCATGGCATCTTTGGCTCTCAAGGTGG 
CCTTGGAGGCCAGGGCCAGGGCAATCCTGGAGGTCTGGGGACTCCGTGGGTCCACGGATACCCCG 
GAAACCAGCAGGCAGCTTTGGAATGAATCCT CAGGGAGCTCCCTGGGGTCAAGGAGGCAATGGA 

GGGCCACCAAACTTTGGGACCA ACACTCAGGGAGCTGTGGCCCAGCCTGGCTATGGTTCAGTGAG 

AGCCAGCAACCAGAATGAAGGGTGCACGAATCCCCCACCATCTGGCTCAGGTGGAGGCTCCAGCA 
ACTCTGGGGGAGGCAGCGGCTCACAGTCGGGCAGCAGTGGCAGTGGCAGCAATGGTGACAACAAC 
AATGGCAGCAGCAGTGGTGGCAGCAGCAGTGGCAGCAGCAGTGGCAGCAGCAGTGGCGGCAGCAG 

TGGCGGCAGCAGTGGTGGCAGCAGTGGCAACAGTGGTGGCAGCAGAGGTGACAGCGGCAGTGAGT 
CCTCCTGGGGACCAGCACCGGCTCCTCCTCCGGCA ACCACGGTGGGAGCGGCGGAGGAAATGGA 

CATAAACCCGGGTGTGAAAAGCCAGGGAATGAAGCCCGCGGGAGCGGGGAATCTGGGATTCAGGG 
CTFCAGAGGACAGGGAGTTTCCAGCAA CATGAGGGAAATAAGCAAAGAGGGCAATCGCCTCCTTG 

GAGGCTCTGGAGACAATTATCGGGGGCAAGGGTCGAGCTGGGGCAGTGGAGGAGGTGACGCTGTT 
GGTGGAGT CAATACTGTGAACTCTGAGACGTCCCTGGGATGTTTAACTTTGACACTTCTGGAA 

GAATTTTAAATCCAAGCTGGGTTTCATCAACTGGGATGCCATAAACAAGGACCAGAGAAGCTCTC 

GCATCCCGTGACCTCCAGACAAGGAGCCACCAGATTGGATGGGAGCCCCCACACTCCCTCCTTAA 
AACACCACCCTCTCATCACTAATCTCAGCCCTTGCCCTTGAAATAAACCTTAGCTGCCCCACAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 52 
MKFQGPLACLLLALCLGSGEAGPLQSGEESTGTNIGEALGHGLGDALSEGVGKAIGKEAGGAAGSKVS 
EALGOGTREAVGTGVRCWPGFGAADALGNRWGEAAHALGNTGHEIGROAEDWIRHGADAVRGSWCGVP 
GHSGAWETSGGHGIFGSOGGLGGOGOGNPGGLGTPWWHGYPGNSAGSFGMNPQGAPWGOGGNGGPPNF 
GTNTOGAVAOPGYGSWRASNONEGCTNPPPSGSGGGSSNSGGGSGSQSGSSGSGSNGDNNNGSSSGGS 
SSGSSSGSSSGGSSGGSSGGSSGNSGGSRGOSGSESSWGSSTGSSSGNHGGSGGGNGHKPGCEKPGNE 

ARGSGESGIQGFRGOGVSSNMREISKEGNRLLGGSGDNYRGQGSSWGSGGGDAVGGVNTVNSETSPGM 
FNFDTFWKNFKSKLGFINWDAINKDORSSRIP 

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 TT phosphorylation site. 

amino acids 26-30, 109-113, 259-263, 300-304, 304-308 

N-myristoylation 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, 199-205, 218-224, 
236-242 238-244, 239-245, 240-24 6, 245-251, 24 6-252, 249-252, 
253-259, 256-262, 266-272, 270-276, 271-277, 275-281, 279-285, 
283-289, 284-290, 287-293, 288-29 4, 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 30-304 
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FIGURE 53 
GGAGAAGAGGTTGTGTGGGACAAGCTGCTCCCGACAGAAGGATGTCGCTGCTGAGCCTGCCCTGG 
CTGGGCCTCAGACCGGTGGCAATGTCCCCATGGCTACTCCTGCTGCTGGTTGTGGGCTCCTGGCT 
ACTCGCCCGCATCCTGGCTTGGACCTATGCCTTCTATAACAACTGCCGCCGGCTCCAGTGTTTCC 
CACAGCCCCCAAAACGGAACTGGTTTTGGGGTCACCTGGGCCTGAT CACTCCTACAGAGGAGGGC 

TTGAAGGACTCGACCCAGATGTCGGCCACCTATTCCCAGGGCTTACGGTATGGCGGGTCCCAT 
CATCCCCTTCATCGTTTTATGCCACCCTGACACCATCCGGTCTATCACCAATGCCTCAGCTGCCA 
TTGCACCCAAGGATAATCTCTTCATCAGGTTCCTGAAGCCCTGGCTGGGAGAAGGGATACTGCTG 
AGTGGCGGGACAAGTGGAGCCGCCACCGTCGGATGCTGACGCCCGCCTCCATTTCA ACATCCT 

GAAGTCCTATATAACGATCTTCAACAAGAGTGCAAACATCATGCTTGACAAGTGGCAGCACCTGG 
CCTCAGAGGGCAGCAGTCGTCTGGACATGTTTGAGCACATCAGCCTCATGACCTTGGACAGTCTA 
CAGAAATGCATCTTCAGCTTTGACAGCCAFTGTCAGGAGAGGCCCAGTGAATATATTGCCACCAT 
CTTGGAGCTCAGTGCCCTTGTAGAGAAAAGAAGCCAGCATATCCTCCAGCACATGGACTTTCTGT 
ATTACCTCTCCCATGACGGGCGGCGCTTCCACAGGGCCTGCCGCCTGGTGCATGACTTCACAGAC 
GCTGT CACCGGGAGCGGCGTCGCACCCTCCCCACTCAGGGTATTGATGATTTTTTCAAAGACAA 

AGCCAAGTCCAAGACTTTGGATTTCATTGATGTGCTTCTGCTGAGCAAGGATGAAGATGGGAAGG 
CATTGTCAGATGAGGATATA AGAGCAGAGGCTGACACCTTCATGTTTGGAGGCCATGACACCACG 

GCCAGTGGCCTCTCCTGGGTCCTGTACAACCTTGCGAGGCACCCAGAATACCAGGAGCGCTGCCG 
ACAGGAGGTGCAAGAGCTTCTGAAGGACCGCGATCCTAAAGAGATTGAATGGGACGACCTGGCCC 
AGCTGCCCTTCCTGACCATGTGCGTGAAGGAGAGCCTGAGGTTACATCCCCCAGCTCCCTTCATC 
CCCGATGCTGCACCCAGGACATTGTTCTCCCAGATGGCCGAGTCATCCCCAAAGGCATTACCTG 
CCTCACGATATTATAGGGGTCCATCACAACCCAACTGTGTGGCCGGATCCTGAGGTCTACGACC 
CCTTCCGCTTGACCCAGAGAACAGCAAGGGGAGGT CACCTCTGGCTTTTATTCCTTTCTCCGCA 

GGGCCCAGGAACTGCATCGGGCAGGCGTTCGCCATGGCGGAGATGAAAGTGGTCCTGGCGTTGAT 
GCTGCTGCACTTCCGGTTCCTGCCAGACCACACTGAGCCCCGCAGGAAGCTGGAATTGATCATGC 

GCGCCGAGGGCGGGCTTTGGCTGCGGGTGGAGCCCCTGAATGTAGGCTTGCAGTGACTTTCTGAC 
CCATCCACCTGTTTTTTTGCAGATTGTCATGAATAAAACGGTGCGTCAAA 
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FIGURE 54 
MSLLSLPWLGLRPVAMSPWLLLLLVVGSWLLARILAWTYAFYNNCRRLQCFPQPPKRNWFWGHLG 
LITPTEEGLKDSTOMSATYSQGFTVWLGPIIPFIVLCHPDTIRSITNASAAIAPKDNLFIRFLKP 
WLGEGILLSGGDKWSRHRRMLTPAFHFNILKSYITIFNKSANTMLDKWOHLASEGSSRLDMFEHI 
SLMTLDSLQKCIFSFDSHCQERPSEYIATILELSALVEKRSOHILOHMDFLYYLSHDGRRFHRAC 
RLVHDFTDAVIRERRRTLPTQGIDDFFKDKAKSKTLDFIDWLLLSKDEDGKALSDEDIRAEADTF 
MFGGHDTTASGLSWVLYNLARHPEYOERCRCEVOELLKDRDPKEIEWDDLAQLPFLTMCVKESLR 
LHPPAPFISRCCTODIVLPDGRVIPKGITCLIDIGVHHNPTVWPDPEVYDPFRFDPENSKGRSP 
LAFIPFSAGPRNCIGQAFAMAEMKVVLALMLLHFRFLPDHTEPRRKLELIMRAEGGLWLRVEPLN 
WGLQ 

Important features: 
Transmembrane domains: 

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

Cytochrone P450 cysteine heme-iron ligand signature. 
amino acids 46-471 

N-glycosylation sites. 
amino acids 112-116, , 1 68-172 
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FIGURE 55 
ATCGCATCAATTGGGAGTACCATCTTCCTCATGGGACCAGTGAAACAGCTGAAGCGAATGTTTGA 
GCCTACTCGTTTGATTGCAACTATCATGGTGCTGT, GTGTTTTGCACTTACCCTGTGTTCTGCCT 

TTTGGTGGCATAACAAGGGACTTGCACTTATCTTCTGCATTTTGCAGTCTTTGGCATTGACGTGG 

TACAGCCTTTCCTTCATACCATTTGCAAGGGATGCTGTGAAGAAGTGTTTTGCCGTGTGTCTTGC 

ATAATTCATGGCCAGTTTTATGAAGCTTTGGAAGGCACTATGGACAGAAGCTGGTGGACAGTTTT 
GTAACTATCTTCGAAACCTCTGTCTTACAGACATGTGCCTETTACTTGCAGCAATGTGTTGCTT 

GTGATCGAACATTTGAGGGTTACTTTGGAAGCAACAATACATTCTCGAACCTGAATGTCAGTA 

GCACAGGAGAGAAGTGGGTTCTGTATCTTGTGGAGTGGAATCTTCCTCATGTACCTGTTTCCTC 

TCTGGATGTTGTCCCACTGAATTCCCATGAATACAAACCTATTCAGCA ACAGCAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 56 
MGPWKQLKRMFEPTRLIATIMVLLCFALTLCSAFWWHNKGLALIFCILOSLALTWYSLSFIPEAR 
DAWKKCEAVCA 

Important features: 

Signal peptide: 

a mino acids 1-33 

Type II fibronectin collagen-binding domain protein. 
amino acids 30-72 
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FIGURE 58 
MLCLCLYVPVIGEAQTEFOYFESKGLPAELKSIFKLSVFIPSQEFSTYRQWKQKIVQAGDKDLDG 
OLDFEEFWHYLODHEKKLRLVFKILDKKNDGRIDAOEIMOSLRDLGVKISECOAEKILKSMDKNG 
TMTIDWNEWRDYHLLHPVENIPEIILYWKHSTIFDVGENLTVPDEFTWEEROTGMWWRHLWAGGG 
AGAVSRTCTAPLDRLKVLMOVHASRSNNMGIWGGFTOMIREGGARSLWRGNGINVLKIAPESAIK 
FMAYEQIKRLVGSDQETLRIHERLWAGSLAGAIAQSSIYPMEWLKTRMALRKTGQYSGMLDCARR 
ILAREGVAAFYKGYWPNMLGIIPYAGIDLAVYETLKNAWIOHYAVNSADPGVFVLIACGTMSSTC 
GQLASYPLALVRTRMOAOASIEGAPEVTMSSLFKHILRTEGAFGLYRGLAPNFMKVIPAVSISYW 
WYENLKITLGVQSR 

Important features : 

Signal peptide: 

amino acids 1-16 

Putative transmembrane domains: 

amino 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 
AGCTGTCGGAGCAGGATGAAATGTTCAGAGGCCGGACAGCAGTGTTTGCTGATCAAGTGATAGTT 
GGCAATGCCTCTTTGCGGCTGAAAAACGTGCAACTCACAGATGCTGGCACCTACAAATGTATAT 
CATCACTTCTAAAGGCAAGGGGAATGCTAACCTTGAGTATAAAACTGGAGCCTTCAGCAGCCGG 
AAGTGAATGTGGACTATAATGCCAGCTCAGAGACCTTGCGGTGTGAGGCTCCCCGATGGTTCCCC 

CAGCCCACAGTGGTCTGGGCATCCCAAGTTGACCAGGGAGCCAACTTCTCGGAAGTCTCCAATAC 
CAGCTTTGAGCTGAACTCTGAGAATGTGACCATGAAGGTTGTGTCTGTGCTCTACAATGTTACGA 
TCAACAACACATACTCCTGTATGATTGAAAATGACATTGCCAAAGCAACAGGGGATATCAAAGTG 
ACAGAATCGGAGATCAAAAGGCGGAGTCACCTACAGCTGCTAAACT CAAAGGCTTCTCTGTGTGT 

CTCTTCTTTCTTTGCCATCAGCTGGGCACTTCTGCCTCTCAGCCCTTACCTGATGCTAAAATAAT 
GTGCCTTGGCCACAAAAAAGCATGCAAAGTCATTGTTACAACAGGGATCTACAGAACTATTTCAC 
CACCAGATATGACCTAGTTTTATATTCTGGGAGGAAATGAATTCATATCTAGAAGTCTGGAGTG 
AGCAAACAAGAGCAAGAAACAAAAAGAAGCCAAAAGCAGAAGGCTCCAAATGAACAAGATAAAT 
CTATCTTCAAAGACATATTAGAAGTTGGGAAAATAATTCATGTGAACTAGACAAGTGTGTTAAGA 
GTGATAAGTAAAATGCACGTGGAGACAAGTGCATCCCCAGATCTCAGGGACCTCCCCCGCCTGT 
CACCTGGGGAGTGAGAGGACAGGATAGTGCATGTTCTTTGTCTCTGAATTTTTAGTTATATGTGC 
TGTAATGTTGCTCTGAGGAAGCCCCTGGAAAGTCTATCCCAACATATCCACATCTTATATTCCAC 
AAATTAAGCTGTAGTATGTACCCTAAGACGCTGCTAATTGACTGCCACTTCGCAACTCAGGGGCG 
GCTGCATTTTAGTAATGGGTCAAATGATTCACTTTTTATGATGCTTCCAAAGGTGCCTTGGCTTC 
TCTTCCCAACTGACAAATGCCAAAGTTGAGAAAAAGATCATAATTTTAGCATAAACAGAGCAGT 
CGGGGACACCGATTTTATAAATAAACTGAGCACCTTCTTTTTAAACAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 6O 
MASLGOILEWSITSIIIILAGAIALIIGFGISGRHSITWTTWASAGNIGEDGI, SCTFEPDIKLS 

DIVIQWLKEGVLGLVHEFKEGKDELSEQDEMFRGRTAVFADQVIWGNASLRLKNVQLTDAGTYKC 
YIITSKGKGNANLEYKTGAFSMPEVNVDYNASSETLRCEAPRWFPQPTV WWASQVDQGANFSEWS 

NTSFELNSENVTMKVVSVLYNVTINNTYSCMIENDIAKATGDIKVTESEIKRRSHLOLLNSKASL 
CVSSFFAISWATPLSPYLMLK 

Important features: 

Signal peptide: 
aIIino acids 1-28 

Transmembrane donain : 

amino acids 258-281 

N-glycosylation sites. 

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

N-myristoylation sites. 

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

TGACGTCAGAATCACCATGGCCAGCTATCCTTACCGGCAGGGCTGCCCAGGAGCTGCAGGACAAG 
CACCAGGAGCCCCTCCGGGTAGCTACTACCCTGGACCCCCCAATAGTGGAGGGCAGTATGGTAGT 

GGGCTACCCCCTGGTGGTGGTTATGGGGGTCCTGCCCCTGGAGGGCCTTATGGACCACCAGCTGG 
TGGAGGGCCCTATGGACACCCCAATCCTGGGATGTTCCCCTCTGGAACTCCAGGAGGACCATATG 
GCGGGCAGCTCCCGGGGGCCCCTATGGTCAGCCACCTCCAAGTTCCTACGGTGCCCAGCAGCCT 

GGGCTTTATGGACAGGGTGGCGCCCCTCCCAATGTGGATCCTGAGGCCTACTCCTGGTTCCAGTC 

GGTGGACTCAGATCACAGTGGCTATATCTCCATGAAGGAGCTAAAGCAGGCCCTGGTCAACTGCA 
ATTGGTCTTCATTCAATGATGAGACCTGCCTCATGATGATAAACATGTTTGACAAGACCAAGTCA 
GGCCGCATCGATGTCTACGGCTTCTCAGCCCTGTGGAAATTCATCCAGCAGTGGAAGAACCTCTT 
CCAGCAGTATGACCGGGACCGCTCGGGCTCCATTAGCTACACAGAGCTGCAGCAAGCTCTGTCCC 
AAATGGGCTACAACCTGAGCCCCCAGTTCACCCAGCTTCTGGTCTCCCGCTACTGCCCACGCTCT 
GCCAATCCTGCCATGCAGCTTGACCGCTTCATCCAGGTGTGCACCCAGCTGCAGGTGCTGACAGA 
GGCCTTCCGGGAGAAGGACACAGCTGTACAAGGCAACAFCCGGCTCAGCTTCGAGGACTTCGTCA 

CCATGACAGCTTCTCGGATGCTATGACCCAACCATCTGTGGAGAGTGGAGTGCACCAGGGACCTT 
TCCTGGCTCTTAGAGTGAGAGAAGTATGTGGACATCTCTTCTTTTCCTGTCCCTCTAGAAGAAC 
ATTCTCCCTTGCTTGATGCAACACTGTTCCAAAAGAGGGTGGAGAGTCCTGCATCATAGCCACCA 

AATAGTGAGGACCGGGGCTGAGGCCACACAGATAGGGGCCTGATGGAGGAGAGGATAGAAGTTGA 

ATGTCCTGATGGCCATGAGCAGTTGAGTGGCACAGCCTGGCACCAGGAGCAGGTCCTTGTAATGG 
AGTTAGTGTCCAGTCAGCTGAGCTCCACCCTGATGCCAGTGGTGAGTGTTCATCGGCCTGTTACC 
GTTAGTACCTGTGTTCCCT CACCAGGCCATCCTGTCAAACGAGCCCATTTTCTCCAAAGTGGAAT 

CTGACCAAGCATGAGAGAGATCTGTCTATGGGACCAGTGGCTTGGATTCTGCCACACCCATAAA 

CCTTGTGTGTTAACTTCTAGCTGCCTGGGGCTGGCCCTGCTCAGACAAATCTGCTCCCTGGGCAT 

CTTGGCCAGGCTTCTGCCCCCTGCAGCTGGGACCCCTCACTTGCCTGCCATGCTCTGCTCGGCT 
TCAGTCTCCAGGAGACAGTGGTCACCTCTCCCTGCCAATACTTTTTTTAATTTGCATTTTTTTTC 

ATTTGGGGCCAAAAGTCCAGTGAAATTGAAGCTTCAATAAAAGGATGAAACTCTGA 
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FIGURE 62 

MASYPYROGCPGAAGQAPGAPPGSYYPGPPNSGGQYGSGLPPGGGYGGPAPGGPYGPPAGGGPYG 
HPNPGMFPSGTPGGPYGGAAPGGPYGQPPPSSYGAOOPGLYGQGGAPPNVDPEAYSWFQSVDSDH 
SGYISMKELKOALVNCNWSSFNETCLMMINMFDKTKSGRIDWYGFSALWKFIQQWKNLFOQYDR 
DRSGSISYTELQQALSQMGYNLSPQFTOLLWSRYCPRSANPAMQLDRFIQVCTQLQWLTEAFREK 
DTAWOGNIRLSFEDFWTMTASRML 

Important features of the protein: 
Signal peptide: 

artino 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-Illyristoylation 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 
TCCCAGGCCCTTTGCCCGGAGCATCGGTGTTGTGGAGGAGAAAGTTTCCCAAAACTTCGGGACC 

AACTTGCCTCAGCTCGGACAACCTTCCTCCACTGGCCCCTCTAACTCTGAACATCCGCAGCCCGC 
TCTGGACCCAGGTCTAATGACTTGGCAAGGGTTCCTCTGAAGCTCAGCGTGCCTCCATCAGATG 

GCTCCCACCTGCAGGAGGTTCTGCAGTGCAGAGGTGGCCTCCATCGTGGGGGCTGCCTGCCATG 
GATTCCTGGCCCCCTGAGGATCCTTGGCAGATGATGGCTGCTGCGGCTGAGGACCGCCTGGGGGA 

AGCGCTGCCTGAAGAACTCTCTTACCTCTCCAGTGCTGCGGCCCTCGCTCCGGGCAGTGGCCCTT 
TGCCTGGGGAGTCTTCTCCCGATGCCACAGGCCTCTCACCTGAGGCTTCACTCCTCCACCAGGAC 
TCGGAGTCCAGACGACTGCCCCGTTCTAATTCACTGGGAGCCGGGGGAAAAATCCTTTCCCAACG 
CCCTCCCTGGTCTCTCATCCACAGGGTTCTGCCTGATCACCCCTGGGGTACCCTGAATCCCAGTG 
TGTCCTGGGGAGGTGGAGGCCCTGGGACTGGTTGGGGAACGAGGCCCATGCCACACCCTGAGGGA 

ATCTGGGGTATCAATAATCAACCCCCAGGTACCAGCTGGGGAAATATTAATCGGTATCCAGGAGG 
CAGCTGGGGAAATATTAATCGGTATCCAGGAGGCAGCTGGGGGAATATTAATCGGTATCCAGGAG 
GCAGCTGGGGGAATATTCATCTATACCCAGGTATCAATAACCCATTTCCTCCTGGAGTTCTCCGC 
CCTCCTGGCTCTTCTTGGAACATCCCAGCTGGCTTCCCTAATCCTCCAAGCCCTAGGTTGCAGTG 

GGGCTAGAGCACGATAGAGGGAAACCCAACATTGGGAGTTAGAGTCCTGCTCCCGCCCCTTGCTG 
TGTGGGCT CAATCCAGGCCCTGTTAACATGTTTCCAGCACTATCCCCACTTTTCAGTGCCTCCCC 

TGCTCATCTCCAATAAAATAAAAGCACTTATGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 64 
MOGRVAGSCAPIGLLLWCLHLPGLFARSIGV WEEKVSQNFGTNLPOLGQPSSTGPSNSEHPOPAL 

DPRSNDLARVPLKLSVPPSDGFPPAGGSAVQRWPPSWGLPAMDSWPPEDPWQMMAAAAEDRLGEA 
LPEELSYLSSAAALAPGSGPLPGESSPDATGLSPEASLLHQDSESRRLPRSNSLGAGGKILSQRP 
PWSLIHRVLPDHPWGTLNPSWSWGGGGPGTGWGTRPM PHPEGIWGINNOPPGTSWGNINRYPGGS 

WGNINRYPGGSWGNINRYPGGSWGNIHLYPGINNPFPPGWLRPPGSSWNIPAGFPNPPSPRLQWG 

Important features of the protein: 
Signal peptide: 

amino acids 1-26 

Casein kinase II phosphorylation sites. 

amino acids 56-59, 155-158 

N-Illyristoylation 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 
AAGGAGAGGCCACCGGGACTTCAGTGTCTCCTCCATCCCAGGAGCGCAGTGGCCA CTATGGGGC 

TGGGCTGCCCCTTGTCCTCCTCTTGACCCTCCTTGGCAGCT CACATGGAACAGGGCCGGGTATGA 

CTTTGCAACTGAAGCTGAAGGAGTCTTTTCTGACAAATTCCTCCTATGAGTCCAGCTTCCTGGAA 
TTGCTTGAAAAGCTCTGCCTCCTCCTCCATCTCCCTTCAGGGACCAGCGTCACCCTCCACCATGC 
AAGATCTCAACACCATGTTGTCTGCAACACATGACAGCCATTGAAGCCTGTGTCCTTCTTGGCCC 
GGGCTTTTGGGCCGGGGATGCAGGAGGCAGGCCCCGACCCTGTCTTTCAGCAGGCCCCCACCCTC 
CTGAGTGGCAATAAATAAAATTCGGTATGCTG 
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FIGURE 66 
MGSGLPLWLLLTILGSSHGTGPGMTLOLKLKESFLTNSSYESSFLELLEKLCLLLHLPSGTSVTL 
HHARSQHHV VCNT 

Important features: 
Signal peptide: 

aInlino acids 1-19 

N-glycosyliation 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 
AAATGAGAATAGCACTGTTTTGCCTTCACCACCAGCTCCAGCTCCGATGGCAACCTGCGTCCGG 
AAGCCATCACTGCTATCATCGTGGTCTTCTCCCTCTTGGCTGCCTTGCTCCTGGCTGTGGGGCTG 
GCACTGTTGGTGCGGAAGCTTCGGGAGAAGCGGCAGACGGAGGGCACCTACCGGCCCAGTAGCGA 
GGAGCAGTTCTCCCATGCAGCCGAGGCCCGGGCCCCTCAGGACTCCAAGGAGACGGTGCAGGGCT 
GCCTGCCCATCTAGGTCCCCTCTCCTGCATCTGTCTCCCTTCATTGCTGTGTGACCTTGGGGAAA 
GGCAGFGCCCTCTCTGGGCAGTCAGATCCACCCAGTGCTTAATAGCAGGGAAGAAGGTACTTCAA 
AGACTCTGCCCCTGAGGTCAAGAGAGGATGGGGCATTCACTTTTATATATTTATATAAAATTAG 
TAGTGAGATGTAAAAAAAAAAAAAAAAAA 



Patent Application Publication Sep. 25, 2003 Sheet 68 of 168 US 2003/0180921 A1 

FIGURE 68 
MANPGLGLLEALGLPFLLARWGRAWGQQTTSANENSTVLPSSTSSSSDGNLRPEATAI IWVFS 
LLAALLLAVGLALLWRKLREKRQTEGTYRPSSEEQFSHAAEARAPODSKETVQGCLP 

Important features: 
Signal peptide: 

aimino acids 1-19 

Transmembrane domain : 

aIllino acids 56-80 

N-glycosylation site. 
aI(lino acids 36-40 

cAMP- and cQMP-dependent protein kinase phosphorylation site. 

anaino acids 86-90 

Tyrosine kinase phosphorylation site. 
aIllino acids 86-94 

N-myristoylation sites. 

amino acids 7-13, 26-32 
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FIGURE 69 
GCCAGGAATAACTAGAGAGGAACAATGGGGTTATTCAGAGGTTTTGTTTTCCTCTTAGTTCTGTGCCTGCTGCACCAG TCAAATACTTCCTTCATTAAGCTGAATAATAATGGCTTTGAAGATATTGTCAETGTTATAGATCCTAGTGTGCCAGAA 
GAGAAAAAAAATTGAACAAATAGAGGAATGGTGACTACAGCTTCTACGTACCGTTTGAAGCCACAGAAAAAAGA 
TTTTCAAAAATGTATCTATATAAFTCCTGAGAATGGAAGGAAAATCCTCAGTACAAAAGGCCAAAACATGAA 
AACCATAAACATGCTGATGTTATAGTTGCACCACCACACTCCCAGGTAGAGATGAACCATACACCAAGCAGTTCACA 
GAATGTGGAGAGAAAGGCGAATACATCACTTCACCCCTGACCTTCACTTGGAAAAAAACAAAATGAATAGGACCA. 
CCAGGCAAACTGTTTGTCCATGAGTGGGCT CACCTCCGGTGGGGAGTGTTGATGAGTACAATGAAGATCAGCCTTTC 
TACCGTGCTAAGICAAAAAAAATCGAAGCAACAAGGTGTTCCGCAGGTATCTCTGGTAGAAATAGAGTTTATAAGTGT 
CAAGGAGGCAGCGCTTAGTAGAGCATGCAGAATTGATTCACAACAAAACGTATGGAAAAGATTGTCAATCTTT 
CCGATAAAGTACAAACAGAAAAAGCATCCATAATGTTATGCAAAGTATTGATTCTGTTGTTGAATTTTGTAACGAA 
AAAACCCATAATCAAGAAGCTCCAAGCCTACAAAACATAAAGTGCAATTTTAGAAGTACATGGGAGGTGATAGCAAT 
CTGAGGATTAAAAACACCATACCCATGGTGACACCACCTCCTCCACCGTCTCTCATTGCTGAAGATCAGTCAA 

AGAATGTGTGCTTAGTTCTGATAAGTCTGGAAGCATGGGGGGTAAGGACCGCCTAAATCGAAGAATCAAGCAGCA 
AAACATTCCTGCTGCAGACTGTTGAAAATGGATCCGGGTGGGGATGGTTCACTEGATAGTACTGCCACTATTGTA 
AATAAGCTAATCCAAATAAAAAGCAGTGATGAAAGAAACACACTCATGGCAGGATTACCTACATATCCTCTGGGAGGA 
ACTTCCACTGCTCGGAATAAATATGCATTCAGGTGATTGGAGAGCTACATTCCCAACTCGATGGATCCGAAGTA 
CTGCTGCTGACTGATGGGGAGGATAACACTGCAAGTTCTGTATTGAGAAGTGAAACAAAGTGGGGCCATTGTTCAT 
TTTATTGCTTTGGGAAGAGCTGCTGATGAAGCAGTAATAGAGATGAGCAAGATAACAGGAGGAAGTCATTTTTATGTT CAGATGAAGCCAGAACAATGGCCTCATTGATGCTTTTGGGGCTCTTACATCAGGAAATACTGATCTCTCCCAGAAG 
TCCCTTCAGCCGAAAGTAAGGGATTAACACTGAATAGTAAGCCTGGATGAACGACACGTCATAATGATAGTACA 
GTGGGAAAGGACACGTTCTTCT CACACATGGAACAGTCTGCCTCCCAGTATTTCTCTCTGGGATCCCAGTGGAACA 
ATAATGGAAAATTTCACAGGGAGCAACTCCAAAATGGCCTACT CAGATCCAGGAACTGCAAAGGTGGGCACT 
TGGGCATACAATCTTCAAGCCAAAGCGAACCCAGAAACATTAACTATTACAGTAACTTCECGAGCAGCAAATTCTTC 
GTGCCTCCAATCACAGTGAATGCTAAAATGAATAAGGACGTAAACAGTTTCCCCAGCCCAATGATTGTTTACGCAGAA 
ATTCTACAAGGATATGTACCTGTCTTGGAGCCAATGGACGCTTCATTGAATCACAGAATGGACATACAGAAGT 
TTGGAACTTTGGATAATGGTGCAGGCGCTGATTCTTCAAGAATGATGGAGTCTAGTCCAGGTATTTTACAGCATAT 
ACAGAAAATGGCAGATATAGCTTAAAAGTTCGGGCTCATGGAGGAGCAAACACTGCCAGGCTAAAATTACGGCCTCCA 
(CTGAATAGAGCCGCGTACATACCAGGCGGGTAGGAACGGGGAAATGAAGCAAACCCGCCAAGACCGAAATTGAT 
GAGGATACTCAGACCACCTTGGAGGATTCAGCCGAACAGCATCCGGAGGTGCATTTGTGGTATCACAAGTCCCAAGC 
CTTCCCTTGCCTGACCAATACCCACCAAGTCAAATCACAGACCFGAGCCACAGTTCATGAGGAAAGATTACT 
ACATGGACAGCACCAGGAGATAATTTTGATGTGGAAAAGTTCAACGTTATATCATAAGAATAAGTGCAAGTAETCTT 
GAECTAAGAGACAGTTTTGATGATGCCTTCAAGAAATACTACTGACGTCACCAAAGGAGGCCAACTCCAAGGAA 
AGCTTTGCATTTAAACCAGAAAATATCTCAGAAGAAAATGCAACCCACATATTTATTGCCATAAAAGTATAGAAAA 
AGCAATTGACATCAAAAGTACCAACATTGCACAAGFAACTTTGTTACCCTCAAGCAAATCCTGATGACATTGAT 
CCTACACCTACTCCACTCCTACTCCTACTCCTGATAAAAGTCATAATTCTGGAGTTAATATTTCTACGCTGGTATTG 
TCTGTGATTGGGTCTGTTGTAATTGTTAACTTTATTTTAAGTACCACCATTTGAACCTTAACGAAGAAAAAAATCTTC AAGTAGACCTAGAAGAGAGTTTTAAAAAACAAAACAATGTAAGTAAAGGATATTTCTGAATCTTAAAATTCATCCCAT 
GTGTGATCATAAACTCATAAAAATAATTTTAAGAEGTCGGAAAAGGATACTTTGATTAAAAAAAACACTCATGGATA 
TGTAAAAACTGTCAAGATTAAAATTTAAAGTTTCATTTATTTGTATTTTATTGTAAGAAATAGTGATGAACAAAG 
ATCCTTTTTCATACTGAACCTGGTTGTAATTATTTGAIGCAACAGTTTCGAAATGAATTCAAATTGCATCAA 
GAAATTAAAATCATCTATCTGAGTAGTCAAAATACAAGTAAAGGAGAGCAAATAAACAACATTTGGAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 70 
MGL FRGFWFLLVLCLLHOSNTSFIKLNNNGFEDIVIVIDPSWPEDEKIIEOIEDMVTTASTYLFE 
ATEKRFFFKNVSILIPEN.WKENPOYKRPKHENHKHADVIVAPPTLPGRDEPYTKOFTECGEKGEY 
IHFTPDLLLGKKONEYGPPGKLFVHEWAHLRWGWFDEYNEDOPFYRAKSKKIEATRCSAGISGRN 
RVYKCQGGSCLSRACRIDSTTKLYGKDCQFFPDKVOTEKASIMFMQSIDSVVEFCNEKTHNQEAP 
SLQNIKCNFRSTWEVISNSEDFKNTIPMVTPPPPPVFSLLKISQRIWCLVLDKSGSMGGKDRLNR 
MNOAAKHFLLOTWENGSWVGMVHFDSTATIVNKLIOIKSSDERNTLMAGLPTYPLGGTSICSGIK 
YAFOWIGELHSQLDGSEWLLLTDGEDNTASSCIDEVKQSGAVHFIALGRAADEAVIEMSKITGG 
SHFYVSDEAQNNGLIDAFGALTSGNTDLSQKSLQLESKGLTLNSNAWMNDTVIIDSTVGKDTFFL 
ITWNSLPPSISLWDPSGTIMENFTVDATSKMAYLSIPGTAKWGTWAYNLOAKANPETLTTWTSR 
AANSSVPPITVNAKMNKDVNSFPSPMIWYAEILQGYVPVLGANVTAFIESQNGHTEVLELLDNGA 
GADSFKNDGVYSRYFTAYTENGRYSLKVRAHGGANTARLKLRPPLNRAAYIPGWVVNGEEANPP 
RPEIDEDTOTTLEDFSRTASGGAFVVSOVPSLPLPDQYPPSQITDLDATVHEDKIILTWTAPGDN 
FDVGKVORYIIRISASILDLRDSFDDALQVNTTDLSPKEANSKESFAFKPENISEENATHIFIAI 
KSIDKSNLTSKVSNIAQVTLFIPOANPDDIDPTPTPTPTPTPDKSHNSGVNISTLVLSVIGSVVI 
WNFILSTTI 

signal peptide: 
amino acids 1-21 

Putative transitiembrane domains: 

amino acids 284-300, 617-633 

Leucine Zipper pattern. 

amino acids 469-491, 476- 498 

N-glycosylation site. 
amino acids 20-24, 75-79, 340-344, 504-508, 542-546, 588-592, 
628-632, 811-815, 832-836, 837-8.41, 852-856, 896-9 OO 
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FIGURE 72 
MMMWRRGLLAWISRWWWLLVLLCCAISWLYMLACTPKGDEEOLAL PRANSPTGKEGYQAVLQEWE 
ECHRNYWSSLKROIAOLKEELQERSEQLRNGQYOASDAAGLGLDRSPPEKTOADLLAFLHSQVDK 
AEVNAGVKLATEYAAVPFDSFTLOKWYOLETGLTRHPEEKPWRKDKRDELVEAIESALETLNNPA 
ENSPNHRPYTASDFIEGIYRTERDKGTLYELTFKGDHKHEFKRLIL FRPFSPIMKVKNEKLNMAN 

TLINVIVPLAKRVDKFROFMON FREMCIEQDGRVHLTVWYFGKEEINEVKGILENTSKAANFRNF 
TFIQLNGEFSRGKGLDVGARFWKGSNVLLFFCDVDIYFTSEFLNTCRLNTOPGKKVFYPWLFSOY 
NPGIIYGHHDAVPPLEOOLVIKKETGFWRDFGFGMTCOYRSDFINIGGFDLDIKGWGGEDVHLYR 
KYLHSNLIVWRTPVRGLFHLWHEKRCMDELTPEQYKMCMQSKAMNEASHGQLGMLVFRHEIEAHL 
RKQKOKTSSKKT 

Important features: 
Signal peptide: 
amino acids 1-27 

N-glycosylation sites. 
amino acids 315-319, 324-328 

N-myristoylation sites. 
amino acids 96-102, 136-142, 212-218, 31-317, 339-345, 393-399 

Amidation site. 

amino acids 377-381 
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FIGURE 73 
GAGACTGCAGAGGGAGATAAAGAGAGAGGGCAAAGAGGCAGCAAGAGATTTGTCCTGGGGATCCA 
GAAACCCATGATACCCTACTGAACACCGAATCCCCTGGAAGCCCACAGAGACAGAGACAGCAAGA 
GAAGCAGAGATAAATACACTCACGCCAGGAGCTCGCTCGCTCTCTCTCTCTCTCTCTCACTCCTC 
CCTCCCTCTCTCTCTGCCTGTCCTAGTCCTCTAGTCCTCAAATTCCCAGTCCCCTGCACCCCTTC 
CTGGGACACTATGTTGTTCTCCGCCCTCCTGCTGGAGGTGATTTGGATCCTGGCTGCAGATGGGG 
GTCAACACTGGACGTATGAGGGCCCACATGGCAGGACCATTGGCCAGCCTCTTACCCTGAGTGT 
GGAAACAATGCCCAGTCGCCCATCGATATTCAGACAGACAGTGTGACATTTGACCCTGATTTGCC 
TGCTCTGCAGCCCCACGGATATGACCAGCCTGGCACCGAGCCTTTGGACCTGCACAACAATGGCC 
ACACAGGCAACTCTCTCTGCCCTCTACCCTGTATCTGGGTGGACTTCCCCGAAAATATGTAGCT 
GCCCAGCTCCACCTGCACTGGGGTCAGAAAGGATCCCCAGGGGGGTCAGAACACCAGATCAACAG 
TGAAGCCACATTTGCAGAGCTCCACATTGTACATTATGACTCTGATTCCTATGACAGCTTGAGTG 
AGGCTGCTGAGAGGCCTCAGGGCCTGGCTGTCCTGGGCATCCTAATTGAGGTGGGTGAGACTAAG 
AATATAGCTTATGAACACATTCTGAGTCACTTGCATGAAGTCAGGCATAAAGATCAGAAGACCC 
AGTGCCTCCCTTCAACCTAAGAGAGCTGCTCCCCAAACAGCTGGGGCAGTACTTCCGCTACAATG 
GCTCGCTCACAACTCCCCCTTGCTACCAGAGTGTGCTCTGGACAGTTTTTTATAGAAGGTCCCAG 
ATTTCAATGGAACAGCTGGAAAAGCTTCAGGGGACATTGTTCTCCACAGAAGAGGAGCCCTCTAA 
GCTTCTGGTACAGAACTACCGAGCCCTTCAGCCTCTCAATCAGCGCATGGTCTTTGCTTCTTTCA 
TCCAAGCAGGATCCTCGTATACCACAGGTGAAATGCTGAGTCTAGGTGTAGGAATCTTGGTTGGC 
TGTCTCTGCCTTCTCCTGGCTGTTTATTTCATTGCTAGAAAGATTCGGAAGAAGAGGCTGGAAAA 
CCGAAAGAGTGTGGTCTTCACCTCAGCACAAGCCACGACTGAGGCATAAATTCCTTCTCAGATAC 
CATGGATGTGGATGACTTCCCTTCATGCCTATCAGGAAGCCTCTAAAATGGGGTGTAGGATCTGG 
CCAGAAACACTGTAGGAGTAGTAAGCAGATGTCCTCCTTCCCCTGGACATCTCTTAGAGAGGAAT 
GGACCCAGGCTGTCATTCCAGGAAGAACTGCAGAGCCTTCAGCCTCTCCAAACATGTAGGAGGAA 
AGAGGAAATCGCTGGTTGTTAATGCAGAGANCAAA CTCTGTTTAGTTGCAGGGGAAGTTTGGG 
ATAACCCCAAAGTCCTCTACCCCCTCACTTTTATGGCCCTTTCCCTAGATATACTGCGGGATCT 
CTCCTTAGGATAAAGAGTTGCTGTTGAAGTTGTATATTTTTGATCAATATATTTGGAAATTAAAG 
TTTCTGACTTT 
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FIGURE 74 
MLFSALLLEVIWILAADGGQHWTYEGPHGODHWPASYPECGNNAQSPIDIQTDSVTFDPDLPALQ 
PHGYDQPGTEPLDLHNNGHTWQLSLPSTLYLGGLPRKYWAAQLHLHWGQKGSPGGSEHQINSEAT 
FAELHIVHYDSDSYDSLSEAAERPOGLAVLGILIEVGETKNIAYEHILSHLHEVRHKDOKTSVPP 
FNLRELLPKQLGOYFRYNGSLTTPPCYQSVLWTVFYRRSQISMEQLEKLQGT1. FSTEEEPSKILLV 
CNYRALOPLNCRMVFASFIQAGSSYTTGEMLSLGWGILVGCLCLLLAVYFIARKIRKKRLENRKS 
WWFTSAQATTEA 

Important features of the protein: 

Signal peptide: 
amino acids 1-15 

Transmembrane domain : 

amino acids 291-310 

N-glycosylation site 
aI(lino acids 213-216 

Eukaryotic-type carbonic anhydrases proteins 
amino acids 197-245, 104-140, 22-69 
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FIGURE 75 
TGCCGCTGCCGCCGCTGCTGCTGTTGCTCCTGGCGGCGCCTTGGGGACGGGCAGTTCCCTGTGFC 

TCTGGTGGTTTGCCTAAACCTGCAAACATCACCTTCTTATCCATCAACAFGAAGAATGTCCTACA 
ATGGACTCCACCAGAGGGTCTTCAAGGAGTTAAAGTTACTTACACTGTGCAGTATTTCATCACAA 

ATTGGCCCACCAGAGGTGGCACTGACTACAGATGAGAAGTCCATTTCTGTTGTCCTGACAGCTCC 

AGAGAAGTGGAAGAGAAATCCAGAAGACCTTCCTGTTTCCATGCAACAAATATACTCCAATCTGA 
AGTATAACGTGTCTGTGTTGAATACAAATCAAACAGAACGTGGTCCCAGTGTGTGACCAACCAC 

ACGCTGGTGCTCACCTGGCTGGAGCCGAACACTCTTTACTGCGTACACGTGGAGTCCTTCGTCCC 

AGGGCCCCCTCGCCGTGCTCAGCCTTCTGAGAAGCAGTGTGCCAGGACTTTGAAAGAT CAATCAT 

CAGAGTTCAAGGCTAAAATCATCTTCTGGTATGTTTTGCCCATATCTATTACCGTGTTTCTTTTT 
TCTGTGATGGGCTATCCATCTACCGATATATCCACGTTGGCAAAGACAAACACCCAGCAAATTT 

GATTTTGATTTAGGAAATGAATTTGACAAAAGATTCTTGTGCCTGCTGAAAAAATCGTGATTA. 

ACTTATCACCCT CAAATCTCGGATGATTCTAAAATTTCCATCAGGATATGAGTTTACTGGGA. 

AAAAGCAGTGATGTATCCAGCCTTAATGATCCTCAGCCCAGCGGGAACCTGAGGCCCCCTCAGGA 

GGAAGAGGAGGTGAAACATTAGGGTATGCTTCGCATTTGATGGAAATTTTTGTGACCTGAAG 

AAAACACGGAAGGTACTTCTCTCACCCAGCAAGAGTCCCTCAGCAGAACAATACCCCCGGATAAA 

ACAGTCATTGAATATGAATATGATGTCAGAACCACTGACATTTGTGCGGGGCCTGAAGAGCAGGA 
GCTCAGTTTGCAGGAGGAGGTGTCCACACAAGGAACATTATTGGAGTCGCAGGCAGCGTTGGCAG 
TCTTGGGCCCGCAAACGTTACAGTACTCATACACCCCTCAGCTCCAAGACTTAGACCCCCTGGCG 

CAGGAGCACACAGACTCGGAGGAGGGGCCGGAGGAAGAGCCATCGACGACCCTGGTCGACTGGGA 

TCCCCAA ACTGGCAGGCTGTGTATTCCTTCGCTGTCCAGCTTCGACCAGGATTCAGAGGGCTGCG 

AGCCTTCTGAGGGGGATGGGCTCGGAGAGGAGGGTCTTCTATCTAGACTCTATGAGGAGCCGGCT 
CCAGACAGGCCACCAGGAGAAAATGAAACCTATCTCATGCAATTCATGGAGGAAGGGGGTTATA 

TGTGCAGATGGAAAACTGATGCCAACACTTCCTTTTGCCTTTTGTTTCCTGTGCAAACAAGTGAG 
TCACCCCTTGATCCCAGCCATAAAGTACCTGGGATGAAACAAGTTTTTTCCAGTTTGTCAGTGT 

CTGTGAGAATTACTTATTTCTTTTCTCTATTCTCATAGCACGTGTGTGATTGGTTCATGCATGTA 

GGTCCTTAACAATGATGGTGGGCCTCTGGAGTCCAGGGGCTGGCCGGTTGTTCTATGCAGAGAA. 

AGCAGTCAATAAATGTTTGCCAGACTGGGTGCAGAATTTATTCAGGGGGTGT 



Patent Application Publication Sep. 25, 2003 Sheet 76 of 168 US 2003/0180921 A1 

FIGURE 76 
MSYNGLHORVFKELKLLTLCSIS SOIGPPEVALTTDEKSISWVLTAPEKWKRNPEDLPWSMQQIY 

SNLKYNVSVLNTKSNRTWSOCVTNHTLVLTWLERNTLYCWHVESFVPGPPRRAQPSEKQCARTLK 
DOSSEEKAKIIFWYVLPISITVFLESVMGYSIYRYIHVGKEKHPANLILIYGNEFDKRFFVPAEK 

IVINFITLNISDDSKISHQDMSLLGKSSDVSSLNDPQPSGNLRPPQEEEEVKHLGYASHLMEIFC 

DSEENTEGTSLTOOESLSRTIPPDKTVIEYEYVRTTDICAGPEEOELSLQEEWSTOGTLESQA 

ALAVLGPQTLQYSYTPQLQDLDPLAQEHTDSEEGPEEEPSTTLVDWDPQTGRLCIPSLSSFDQDS 
EGCEPSEGDGLGEEGLLSRLYEEPAPDRPPGENETYLMOFMEEWGLYWOMEN 

Important features: 
Signal peptide: 

allino acids 1-28 

Transferrebrane domain : 

amino acids 140-163 

N-glycosylation sites. 
amino acids 71-74, 80-83, 89-92, 204-207, 423-426 
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FIGURE 77 
GAGGAGCGGGCCGAGGACTCCAGCGTGCCCAGGTCTGGCATCCTGCACTTGCTGCCCTCTGACAC 
CTGGGAAGATGGCCGGCCCGTGGACCTTCACCCTTCTCTGTGGTTTGCTGGCAGCCACCTTGATC 
CAAGCCACCCTCAGTCCCACTGCAGTTCTCATCCTCGGCCCAAAAGTCATCAAAGAAAAGCTGAC 
ACAGGAGCTGAAGGACCACAACGCCACCAGCATCCTGCAGCAGCTGCCGCTGCTCAGTGCCATGC 
GGGAAAAGCCAGCCGGAGGCATCCCTGTGCTGGGCAGCCTGGTGAACACCGTCCTGAAGCACATC 
ATCTGGCTGAAGGTCATCACAGCTAACATCCTCCAGCTGCAGGTGAAGCCCTCGGCCAATGACCA 
GGAGCTGCTAGTCAAGATCCCCCTGGACATGGTGGCTGGATTCAACACGCCCCTGGTCAAGACCA 
TCGTGGAGTTCCACATGACGACTGAGGCCCAAGCCACCATCCGCATGGACACCAGTGCAAGTGGC 
CCCACCCGCCTGGTCCTCAGTGACTGTGCCACCAGCCATGGGAGCCTGCGCATCCAACTGCTGTA 
TAAGCTCTCCTTCCTGGTGAACGCCTTAGCTAAGCAGGTCATGAACCTCCTAGTGCCATCCCTGC 
CCAATCTAGTGAAAAACCAGCTGTGTCCCGTGATCGAGGCTTCCTTCAATGGCATGTATGCAGAC 
CTCCTGCAGCTGGTGAAGGTGCCCATTTCCCTCAGCATTGACCGTCTGGAGTTTGACCTTCTGTA 
TCCTGCCATCAAGGGTGACACCATTCAGCTCTACCTGGGGGCCAAGTTGTTGGACT CACAGGGAA 
AGGTGACCAAGTGGTTCAATAACTCTGCAGCTTCCCGACAATGCCCACCCTGGACAACATCCCG 
TTCAGCCT CATCGGAGTCAGGACGTGGTGAAAGCTGCAGTGGCTGCTGTGCCTCTCCAGAAGA 
ATTCATGGTCCTGTTGGACCTGTGCTTCCTGAGAGTGCCCATCGGCTGAAGTCAAGCATCGGGC 
TGATCAATGAAAAGGCTGCAGAAAGCTGGGATCTACCCAGATCGTGAAGATCCTAACTCAGGAC 
ACTCCCGAGTTTTTTATAGACCAAGGCCAGCCAAGGGGCCCAACTGACGTGCTGGAAGTGT 
TCCCTCCA GTGAAGCCCTCCGCCCTTTGTTCACCCTGGGCATCGAAGCCAGCTCGGAAGCTCAGT 
TTTACACCAAAGGTGACCAACTTAACT CAACTTGAATAACATCAGCTCTGATCGGATCCAGCG 
ATGAACTCTGGGATTGGCTGGTTCCAACCTGATGTTCTGAAAAACATCAT CACTGAGATCATCCA 
CTCCATCCTGCTGCCGAACCAGAATGGCAAATTA AGATCTGGGGTCCCAGTGTCATTGGTGAAGG 

CCTTGGGATTCGAGGCAGCTGAGTCCTCACTGACCAAGGATGCCCTTGTGCTTACTCCAGCCTCC 
TTGTGGAAACCCAGCTCTCCTGTCTCCCAGTGAAGACTTGGATGGCAGCCATCAGGGAAGGCTGG 
GTCCCAGCTGGGAGTATGGGTGTGAGCTCATAGACCATCCCTCTCTGCAATCAATAAACACTG 
CCTGTGAAAAA 
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FIGURE 78 
MAGPWTFTLLCGLLAATLIQATLSPTAVT,ILGPKVIKEKLTOELKDHNATSILOQLPLLSAMREK 
PAGGIPVLGSLVNTVLKHIIWLKVITANILOLOWKPSANDQELLVKIPLDMVAGENTPLWKTIVE 
FHMTTEAOATERMDTSASGPTRLVLSDCATSHGSLRIOLLYKLSFLVNALAKOVMNLLVPSLPNL 
WKNOLCPVIEASFNGMYADLLQLVKWPISLSIDRLEFDLLYPAIKGDTIQLYLGAKLLDSQGKVT 
KWFNNSAASLTMPTLDNIPFSLIVSQDVVKAAWAAVLSPEEFMVLLDSWLPESAHRLKSSIGLIN 
EKAADKLGSTOIWKILTODTPEFFIDOGHAKVAQLIVLEVFPSSEALRPLFTLGIEASSEAOFYT 
KGDOLILNLNNISSDRIQLMNSGIGWEOPDWT.KNITEIIHSILLPNONGKLRSGVPVSLWKALG 
FEAAESSLTKDALVLTPASLWKPSSPWSQ 

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 
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FIGURE 79 
GAGAGAAGTCAGCCTGGCAGAGAGACTCTGAAATGAGGGATTAGAGGTGTTCAAGGAGCAAGAGC 
TTCAGCCTGAAGACAAGGGAGCAGTCCCTGAAGACGCTTCTACTGAGAGGTCTGCCATGGCCTCT 
CTTGGCCTCCAACTTGTGGGCTACATCCTAGGCCTTCTGGGGCTTTTGGGCACACTGGTTGCCAT 
GCTGCTCCCCAGCTGGAAAACAAGTTCTTATGTCGGTGCCAGCATTGTGACAGCAGTTGGCTTCT 
CCAAGGGCCTCTGGATGGAATGTGCCACACACAGCACAGGCATCACCCAGTGTGACATCTATAGC 
ACCCTTCTGGGCCTGCCCGCTGACATCCAGGCTGCCCAGGCCATGATGGTGACATCCAGTGCAAT 
CTCCTCCCTGGCCTGCATATCTCTGTGGTGGGCATGAGATGCACAGTCTTCTGCCAGGAATCCC 
GAGCCAAAGACAGAGTGGCGGTAGCAGGGGAGTCTTTTTCATCCTTGGAGGCCTCCTGGGATTC 
ATTCCTGTTGCCTGGAATCTTCATGGGATCCTACGGGACTTCTACT CACCACTGGTGCCTGACAG 
CATGAAATTTGAGATTGGAGAGGCTCTTTACTTGGGCATTATTTCTTCCCTGTTCTCCCTGATAG 
CTGGAATCATCCTCTGCTTTTCCTGCTCATCCCAGAGAAATCGCTCCAACTACTACGATGCCTAC 
CAAGCCCAACCTCTTGCCACAAGGAGCTCTCCAAGGCCTGGTCAACCTCCCAAAGTCAAGAGTGA 
GTTCAATTCCTACAGCCTGACAGGGTATGTGTGAAGAACCAGGGGCCAGAGCTGGGGGGTGGCTG 
GGCTGTGAAAAACAGTGGACAGCACCCCGAGGGCCACAGGTGAGGGACACTACCACTGGATCGT 
GTCAGAAGGTGCTGCTGAGGATAGACTGACTTTGGCCATTGGATTGAGCAAAGGCAGAAATGGGG 
GCTAGTGTAACAGCATGCAGGTTGAATTGCCAAGGAGCTCGCCATGCCAGCCTTTCTGTTTTCC 
TCACCTTGCTGCTCCCCTGCCCTAAGTCCCCAACCCTCAACTTGAAACCCCATTCCCTTAAGCCA 
GGACT CAGAGGATCCCTTTGCCCTCTGGTTTACCTGGGACTCCATCCCCAAACCCACTAATCACA 
TCCCACTGACTGACCCTCTGTGATCAAAGACCCTCTCTCTGGCTGAGGTTGGCTCTTAGCTCATT 
GCTGGGGATGGGAAGGAGAAGCAGTGGCTTTTGTGGGCATTGCTCTAACCTACTTCTCAAGCTTC 
CCTCCAAAGAAACTGATTGGCCCTGGAACCTCCATCCCACTCTTGTTATGACTCCACAGTGTCCA 
GACTAATTTGTGCATGAACTGAAATAAAACCATCCTACGGTATCCAGGGAACAGAAAGCAGGATG 
CAGGATGGGAGGACAGGAAGGCAGCCTGGGACATTTAAAAAAATA 
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FIGURE SO 
MASILGLQLVGY:LGLLGLLGTLVAMLLPSWKTSSYWGASIWTAVGFSKGLWMECATHSTGITQCD 
IYSTLLGLPADIQAAQAMMVTSSAISSLACIISVVGMRCTVFCQESRAKDRWAVAGGVFFILGGL 
LGFIPVAWNLHGILRDFYSPLVPDSMKFEIGEALYLGIISSLFSLIAGIILCFSCSSQRNRSNYY 
DAYOAOPLATRSSPRPGQPPKWKSEFNSYSLTGYW 

Important features of the protein: 
Signal peptide: 
amino acids 1-24 

Transmembrane domains : 

amino acids 82-1 02, 117-14 O. 163-182 

N-glycosylation site. 
amino acids 190-193 

PMP-22 / EMP / MP20 family proteins. 
amino acids 4 6-59 
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FIGURE 81 
CCCACGCGTCCGCGCCTCTCCCTTCTGCTGGACCTTCCTTCGTCTCTCCATCTCTCCCTCCTTTC 
CCCGCGTTCTCTTTCCACCTTTCTCTTCTTCCCACCTTAGACCTCCCTTCCTGCCCTCCTTTCCT 
GCCCACCGCTGCTTCCTGGCCCTTCTCCGACCCCGCTCTAGCAGCAGACCTCCTGGGGTCTGTGG 
GTTGATCTGTGGCCCCTGTGCCTCCGTGTCCTTTTCGTCTCCCTTCCTCCCGACTCCGCTCCCGG 
ACCAGCGGCCTGACCCTGGGGAAAGGATGGTTCCCGAGGTGAGGGTCCTCTCCTCCTTGCTGGGA 
CTCGCGCTGCTCTGGTTCCCCCTGGACTCCCACGCTCGAGCCCGCCCAGACATGTTCTGCCTTTT 
CCATGGGAAGAGATACTCCCCCGGCGAGAGCTGGCACCCCTACTTGGAGCCACAAGGCCTGATGT 
ACTGCCTGCGCTGTACCTGCTCAGAGGGCGCCCATGTGAGTTGTTACCGCCTCCACTGTCCGCCT 
GTCCACTGCCCCCAGCCTGTGACGGAGCCACAGCAATGCTGTCCCAAGTGTGTGGAACCTCACAC 
TCCCTCTGGACTCCGGGCCCCACCAAAGTCCTGCCAGCACAACGGGACCATGTACCAACACGGAG 
AGATCTTCAGTGCCCATGAGCTGTTCCCCTCCCGCCTGCCCAACCAGTGTGTCCTCTGCAGCTGC 
ACAGAGGGCCAGATCTACTGCGGCCT CACAACCTGCCCCGAACCAGGCTGCCCAGCACCCCTCCC 
ACTGCCAGACTCCTGCGCCAAGCCTGCAAAGATGAGGCAAGTGAGCAATCGGATGAAGAGGACA 
GTGTGCAGTCGCTCCATGGGGTGAGACATCCTCAGGATCCATGTTCCAGTGATGCTGGGAGAAAG 
AGAGGCCCGGGCACCCCAGCCCCCACTGGCCTCAGCGCCCCTCTGAGCTTCATCCCTCGCCACTT 
CAGACCCAAGGGAGCAGGCAGCACAACTGTCAAGATCGTCCTGAAGGAGAAACATAAGAAAGCCT 
GTGTGCATGGCGGGAAGACGTACTCCCACGGGGAGGTGTGGCACCCGGCCTTCCGTGCCTTCGGC 
CCCTTGCCCTGCATCCTATGCACCTGTGAGGATGGCCGCCAGGACTGCCAGCGTGTGACCTGTCC 
CACCGAGTACCCCTGCCGT CACCCCGAGAAA GTGGCTGGGAAGTGCTGCAAGATTTGCCCAGAGG 

ACAAAGCAGACCCTGGCCACAGTGAGATCAGTTCTACCAGGTGTCCCAAGGCACCGGGCCGGGTC 
CTCGTCCACACATCGGTATCCCCAAGCCCAGACAACCTGCGTCGCTTTGCCCTGGAACACGAGGC 
CTCGGACTTGGTGGAGATCTACCTCTGGAAGCTGGTAAAAGATGAGGAAACTGAGGCTCAGAGAG 
GTGAAGTACCTGGCCCAAGGCCACACAGCCAGAATCTTCCACTTGACT CAGATCAAGAAAGTCAG 
GAAGCAAGACTTCCAGAAAGAGGCACAGCACTTCCGACTGCTCGCTGGCCCCCACGAAGGTCACT 
GGAACGTCTTCCTAGCCCAGACCCTGGAGCTGAAGGTCACGGCCAGTCCAGACAAAGTGACCAAG 
ACATAACAAAGACCTAACAGTTGCAGATATGAGCTGTATAATTGTTGTTATTATATATTAATAAA 
TAAGAAGTGCATTACCCTCAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 82 
MWPEVRVLSSLLGLALLWFPLDSHARARPDMFCLFHGKRYSPGES WHPYLEPOGLMYCLRCTCSE 

GAHVSCYRLHCPPVHCPQPWTEPOOCCPKCVEPHTPSGLRAPPKSCQHNGTMYQHGEIFSAHELF 

PSRLPNCCVLCSCTEGQIYCGLTTCPEPGCPAPLPLPDSCCQACKDEASEQSDEEDSWOSLHGWR 

HPQDPCSSDAGRKRGPGTPAPTGLSAPLSFIPRHFRPKGAGSTTVKIVLKEKHKKACVHGGKTYS 

HGEVWHPAFRAFGPLPCILCTCEDGRQDCQRVTCPTEYPCRHPEKVAGKCCKICPEDKADPGHSE 

ISSTRCPKAPGRVLVHTSVSPSPDNLRRFALEHEASDLVEIYLWKLVKDEETEAORGEVPGPRPH 
SQNLPLDSDQESQEARLPERGTALPTARWPPRRSLERLPSPDPGAEGHGQSRQSDQDITKT 

Signal peptide: 

anino acids 1-25 
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FIGURE 8 
GACAGCTGTGTCTCGATGGAGTAGACTCTCAGAACAGCGCAGTTTGCCCTCCGCTCACGCAGAGCCTCTCC 
GTGGCTTCCGCACCTTGAGCATTAGGCCAGTTCTCCTCTTCTCTCTAATCCATCCGTCACCTCTCCTGTCA 
TCCGTTTCCATGCCGTGAGGTCCATTCACAGAACACATCCATGGCTCTCATGCTCAGTTTGGTTCTGAGTC 
TCCTCAAGCTGGGATCAGGGCAGTGGCAGGTGTTTGGGCCAGACAAGCCTGTCCAGGCCTTGGTGGGGGAG 
GACGCAGCATCTCCTGTTTCCTGTCTCCTAAGACCAATGCAGAGGCCATGGAAGGCGGTTCTTCAGGGG 
CCAGTCTCTAGCGGGTCCACCTCTACAGGGACGGGAAGGACCAGCCATTTATGCAGATGCCACAGTATC 
AAGGCAGGACAAAACTGGTGAAGGATTCTATTGCGGAGGGGCGCATCTCTCTGAGGCTGGAAAACATTACT 
GTGTTGGATGCTGGCCTCTATGGGTGCAGGATTAGTTCCCAGTCTTACTACCAGAAGGCCATCTGGGAGCT 
ACAGGTGTCAGCACTGGGCTCAGTTCCTCCATTTCCATCACGGGATAGGATAGAGACATCCAGCTAC 
TCTGICAGTCCTCGGGCTGGTTCCCCCGGCCCACAGCGAAGTGGAAAGGTCCACAAGGACAGGATTTGTCC 
ACAGACTCCAGGACAAACAGAGACAGCATGGCCTGTTTGATGTGGAGATCTCTCTGACCGTCCAAGAGAA 
CGCCGGGAGCATATCCTGTTCCATGCGGCATGCTCATCTGAGCCGAGAGGTGGAATCCAGGGTACAGATAG 
GAGATACCTTTTTCGAGCCTATATCGTGGCACCTGGCTACCAAAGTACTGGGAATACTCTGCTGTGGCCTA 
TTTTTTGGCATTGTTGGACTGAAGATTTTCTTCTCCAAATCCAGTGGAAAATCCAGGCGGAACGGACTG 
GAGAAGAAAGCACGGACAGGCAGAATTGAGAGACGCCCGGAAACACGCAGTGGAGGGACCTGGATCCAG. 
AGACGGCTCACCCGAAGCTCTGCGTTTCTGATCTGAAAACTGTAACCCATAGAAAAGCTCCCCAGGAGGTG 
CCTCACTCTGAGAAGAGATTTACAAGGAAGAGTGTGGTGGCTTCTCAGAGTTTCCAAGCAGGGAAACATTA 
CTGGGAGGTGGACGGAGGACACAATAAAAGGGGCGCGTGGGAGTGTGCCGGGATGATGTGGACAGGAGGA 
AGGAGTACGTGACTTTGTCTCCCGATCATGGGTACTGGGTCCCAGACTGAATGGAGAACATTTGTATTTC 
ACATTAAATCCCCGTTTTATCAGCGTCTTCCCCAGGACCCCACCTACAAAAATAGGGGTCTTCCTGGACTA 
FGAGTGTGGGACCACTCCTTCTTCAACAAAAGACCAGTCCCTTATTTATACCCTGACATGTCGGTTTG 
AAGGCTATTGAGGCCCACATTGAGTACCGTCCTATAATGAGCAAAATGGAACTCCCATAGTCATCTGC 
CCAGTCACCCAGGAATCAGAGAAAGAGGCCTCTTGGCAAAGGGCCTCTGCAATCCCAGAGACAAGCA ACAG 

TGAGTCCTCCTCACAGGCAACCACGCCCTTCCTCCCCAGGGGTGAAATGTAGGATGAATCACATCCCACAT 
TCTCTTAGGGAAITAAGGTCTCTCTCCCAGATCCAAAGTCCCGCAGCAGCCGGCCAAGGTGGCTTCCA 
GATGAAGGGGGACFGGCCTGCCACATGGGAGTCAGGTGTCATGGCTGCCCTGAGCGGGAGGGAAGAAGG 
CTGACATACATTAGTTTGCTCTCACTCCATCGGCTAAGIGACTTGAAATACCACCTCTCAGGTGAAG 
AACCGTCAGGAATTCCCATCTCACAGGCTGTGGTGTAGATTAAGTAGACAAGGAATGTGAATAATGCTTAG 
ATCTTATTGATGACAGAGTGTATCCTAATGGTTTGTTCATTATATTACACTTCAGTAAAAAAA 
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FIGURE 84 
MALMLSLVLSLLKLGSGQWQVEGPDKPVCALVGEDAAFSCFLSPKTNAEAMEWRFFRGQFSSVVH 
LYRDGKDQPFMQMPQYOGRTKLVKDSIAEGRISLRLENITVLDAGLYGCRISSQSYYQKAIWELQ 
WSALGSWPLISITGYVDRDIQLLCQSSGWFPRPTAKWKGPOGQDLSTDSRTNRDMHGLFDVEISL 
TWQENAGSISCSMRHAHLSREVESRVQIGDTFFEPISWHLATKVLGILCCGLFFGIWGLKIFFSK 
FQWKIQAELDWRRKHGQAELRDARKHAVEVTLDPETAHPKLCVSDLKTVTHRKAPQEVPHSEKRF 
TRKSV WASOSFOAGKHYWEVDGGHNKRWRVGVCRDDVDRRKEYVTLSPDHGYWWLRLNGEHLYFT 
LNPRFISVFPRTPPTKIGVFLDYECGTISFFNINDQSLIYTLTCRFEGLLRPYEEYPSYNEQNGT 
PIVICPVTQESEKEASWORASAIPETSNSESSSCATTPFLPRGEM 

Signal peptide: 
amino acids 1-17 

Transmembrane domain: 

amino acids 239-255 
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FIGURE 85 
AACAGACGTTCCCTCGCGGCCCTGGCACCTCTAACCCCAGACATGCTGCTGCTGCTGCTGCCCCT 
GCTCTGGGGGAGGGAGAGGGCGGAAGGACAGACAAGTAAACTGCTGACGATGCAGAGTTCCGTGA. 
CGGTGCAGGAAGGCCTGTGTGTCCATGTGCCCTGCTCCTTCTCCTACCCCTCGCATGGCTGGATT 

TACCCTGGCCCAGTAGTTCATGGCTACTGGTTCCGGGAAGGGGCCAATACAGACCAGGATGCTCC 
AGTGGCCACAAACAACCCAGCTCGGGCAGTGTGGGAGGAGA CTCGGGACCGATTCCACCTCCTTG 

GGGACCCACATACCAAGAATTGCACCCTGAGCATCAGAGATGCCAGAAGAAGTGATGCGGGGAGA 
TACTTCTTTCGTATGGAGAAAGGAAGTATAAAATGGAATTATAAACAT CACCGGCTCTCTGTGAA 

TGTGACAGCCTTGACCCACAGGCCCAACATCCTCATCCCAGGCACCCTGGAGTCCGGCTGCCCCC 
AGAATCTGACCTGCTCTGTGCCCTGGGCCTGTGAGCAGGGGACACCCCCTATGATCTCCTGGATA 
GGGACCTCCGTGTCCCCCCTGGACCCCTCCACCACCCGCTCCTCGGTGCT CACCCTCATCCCACA 

GCCCCAGGACCATGGCACCAGCCT CACCTGTCAGGTGACCTTCCCTGGGGCCAGCGTGACCACGA 

ACAAGACCGICCATCTCA ACGTGTCCACCCGCCTCAGAACTTGACCATGACTGTCTCCAAGGA. 

GACGGCACAGTATCCACAGTCTTGGGAAATGGCTCATCTCTGTCACTCCCAGAGGGCCAGTCTCT 
GCGCCTGGTCTGTGCAGTTGATGCAGTTGACAGCAATCCCCCTGCCAGGCTGAGCCTGAGCTGGA 
GAGGCCTGACCCTGTGCCCCT CACAGCCCTCAAACCCGGGGGTGCTGGAGCTGCCTTGGGTGCAC 

CTGAGGGATGCAGCTGAATTCACCTGCAGAGCTCAGAACCCTCTCGGCTCTCAGCAGGTCTACCT 

GAACGTCTCCCTGCAGAGCAAAGCCACATCAGGAGTGACTCAGGGGGTGGTCGGGGGAGCTGGAG 
cCACAGCCCTGGTCTTCCTGTCCTTCTGCGTCATCT TCGTTGTAGT GAGGTCCTGCAGGAAGAAA 
TCGGCAAGGCCAGCAGCGGGCGGGGAGATACGGGCATAGAGGATGCAA ACGCTGTCAGGGGTTC 

AGCCTCTCAGGGGCCCCTGACTGAACCTTGGGCAGAAGACAGTCCCCCAGACCAGCCTCCCCCAG 
CTTCTGCCCGCTCCCAGTGGGGGAAGGAGAGCTCCAGTATGCATCCCTCAGCTTCCAGATGGTG 
AAGCCTTGGGACTCGCGGGGACAGGAGGCCA CTGACACCGAGTACTCGGAGATCAAGATCCACAG 

ATGAGAAACTGCAGAGACTCACCCTGATTGAGGGATCACAGCCCCTCCAGGCAAGGGAGAAGTCA 
GAGGCTGATTCTTGTAGAATAACAGCCCCAACGTGATGAGCTATGATAACACATGAATTATG 
TGCAGAGTGAAAAGCACACAGGCTTAGA GT CAAAGTATCT CAAACCTGAACCACACTGTGCCC 

TCCCTTTTATTTTTTTAACTAAAAGACAGACAAATTCCTA 
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FIGURE 86 
MLLL LIPLLWGRERAEGOTSKILLTMQSSWTVOEGLCVHVPCSFSYPSHGWIYPGPWWHGYWFREG 

ANTDQDAPWATNNPARAVWEETRDRFHLLGDPHTKNCTLSIRDARRSDAGRYFFRMEKGSIKWNY 
KHHRLSVNVTALTHRPNILIPGTILESGCPQNLTCSWPWACEQGTPPMISWIGTSVSPLDPSTTRS 
SWLTLIPQPQDHGTSLTCOVTFPGASVTTNKTVHLNWSYPPQNLEMTVFQGDGTVSTVLGNGSSL 
SLPEGQSLRLWCAWDAWDSNPPARLSLSWRGLTLCPSQPSNPGVLELPWVHLRDAAEFTCRACNP 
LGSQQVYLNWSLOSKATSGWTOGVWGGAGATALVFLSFCVIFVVVRSCRKKSARPAAGVGDTGIE 
DANAVRGSASQGPLTEPWAEDSPPDQPPPASARSSVGEGELQYASLSFQMVKPWDSRGOEATDTE 
YSEIKIHR 

Signal peptide: 
anino acids 1-15 

Transmembrane domain : 

amino acids 351-370 
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FIGURE 87 
AGAAAGCTGCACTCTGTTGAGCTCCAGGGCGCAGTGGAGGGAGGGAGTGAAGGAGCTCTCTGTAC 
CCAAGGAAAGTGCAGCTGAGACTCAGACAAGATTACAATGAACCAACTCAGCTTCCTGCTGTTTC 
TCATAGCGACCACCAGAGGATGGAGTACAGATGAGGCTAATACTTACTTCAAGGAATGGACCTGT 
TCTTCGTCTCCATCTCTGCCCAGAAGCTGCAAGGAAATCAAAGACGAATGTCCTAGTGCATTTGA 
TGGCCTGTATTTTCTCCGCACTGAGAATGGTGTTATCTACCAGACCTTCTGTGACATGACCTCTG 
GGGGTGGCGGCTGGACCCTGGTGGCCAGCGTGCATGAGAATGACAGCGTGGGAAGTGCACGGTG 
GGCGATCGCTGGTCCAGTCAGCAGGGCAGCAAAGCAGACTACCCAGAGGGGGACGGCAACTGGGC 
CAACTACAACACCTTTGGATCTGCAGAGGCGGCCACGAGCGATGACTACAAGAACCCTGGCTACT 
ACGACATCCAGGCCAAGGACCTGGGCATCTGGCACGTGCCCAATAAGTCCCCCATGCAGCACTGG 
AGAAACAGCTCCCTGCGAGGTACCGCACGGACACTGGCTTCCTCCAGACACTGGGACATAATCT 
GTTTGGCATCTACCAGAAATATCCAGGAAATATGGAGAAGGAAAGTGTGGACTGACAACGGCC 
CGGTGATCCCTGTGGTCTATGATTTTGGCGACGCCCAGAAAACAGCATCTTATTACT CACCCTAT 

GGCCAGCGGGAATTCACTGCGGGATTTGTTCAGTTCAGGGTATTTAATAACGAGAGAGCAGCCAA 
CGCCTTGTGTGCTGGAATGAGGGT CACCGGATGTAACACTGAGCAT CACTGCATTGGTGGAGGAG 

GATACTTTCCAGAGGCCAGTCCCCAGCAGTGTGGAGATTTTTCTGGTTTTGATTGGAGTGGATAT 
GGAACTCATGTTGGTTACAGCAGCAGCCGTGAGATAACTGAGGCAGCTGTGCTCTATTCTATCG 
TTGAGAGTTTTGTGGGAGGGAACCCAGACCTCTCCTCCCAACCATGAGATCCCAAGGATGGAGAA 
CAACTTACCCAG TAGCTAGAATGTTAATGGCAGAAGAGAAAACAATAAATCATATTGACCAAGA 
AAAAAA 
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FIGURE 88 
MNOLSFLLFLIATTRGWSTDEANTYFKEWTCSSSPSLPRSCKEIKDECPSAFDGLYFLRTENGVI 
YQTFCDMTSGGGGWTLVASVHENDMRGKCTVGDRWSSOOGSKADYPEGDGNWANYNTFGSAEAAT 
SDDYKNPGYYDICAKDLGWHVPNKSPMOHWRNSSLLRYRTDTGFLOTLGHNLFGIYOKYPVKYG 
EGKCWTDNGPVIPVVYDFGDAOKTASYYSPYGQREFTAGFWQFRVFNNERAANALCAGMRVTGCN 
TEHHCIGGGGYFPEASPOOCGDFSGFDWSGYGTHVGYSSSREITEAAVLLEYR 

Important features: 
Signal peptide: 

artino acids 116 

N-glycosylation site. 
amino acids 163-167 

Glycosaminoglycan attachment sites. 

amino acids 74-78, 289-293 

N-Illyristoylation sites. 
amino acids 76-82, 115-121, 124-130, 253-259, 292-298 
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FIGURE 89 
CTAGATTTGTCGGCTTGCGGGGAGACTTCAGGAGTCGCTGTCTCTGAACTTCCAGCCTCAGAGAC 
CGCCGCCCTTGTCCCCGAGGGCCATGGGCCGGGTCTCAGGGCTTGTGCCCTCTCGCTTCCTGACG 
CTCCTGGCGCATCTGGTGGTCGTCATCACCTTATTCTGGTCCCGGGACAGCAACATACAGGCCTG 
CCTGCCTCTCACGTTCACCCCCGAGGAGTATGACAAGCAGGACATTCAGCTGGTGGCCGCGCTCT 
CTGT CACCCTGGGCCTCTTTGCAGTGGAGCTGGCCGGTTTCCTCTCAGGAGTCTCCATGTTCAAC 

AGCACCCAGAGCCTCATCTCCATTGGGGCTCACTGTAGTGCATCCGTGGCCCTGTCCTTCTTCAT 
ATTCGAGCGTTGGGAGTGCACTACGTATTGGTACATTTTTGTCTTCTGCAGTGCCCTTCCAGCTG 
TCACTGAAATGGCTTTATTCGTCACCGTCTTTGGGCTGAAAAAGAAACCCTTCTGATTACCTTCA 
TGACGGGAACCTAAGGACGAAGCCTACAGGGGCAAGGGCCGCTTCGTATTCCTGGAAGAAGGAAG 
GCATAGGCTTCGGTTTTCCCCTCGGAAACTGCTTCTGCTGGAGGATATGTGTTGGAATAATTACG 
TCTTGAGTCTGGGATTATCCGCATTGTATTTAGGCTTTGTAATAAAATATGTTTTGTAGTAACA 
TTAAGACTTATATACAGTTTTAGGGGACAATTAAAAAAAAAAAA 
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FIGURE 90 
MGRVSGLVPSRFLTLLAHLW WWI TLFWSRDSNIQACLPLT FTPEEYDKQDIQLVAALSWTLGLFA 
VEI, AGFLSGVSMENSTOSLISIGAHCSASWALSFF:FERWECTTYWYIFWFCSA PAVTEMALEV 

TWFGLKKKPF 

Transmembrane domain : 

amino acids 2-28 (type II), 51-66, 107-124 
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FIGURE 91 
CTGGGACCCCGAAAAGAGAAGGGGAGAGCGAGGGGACGAGAGCGGAGGAGGAAGATGCAACTGAC 
TCGCGCTGCTTCGTGTTCCTGGTGCAGGGTAGCCTCTATCTGGTCATCTGTGGCCAGGATGATG 
GTCCTCCCGGCTCAGAGGACCCTGAGCGTGATGACCACGAGGGCCAGCCCCGGCCCCGGGTGCCT 
CGGAAGCGGGGCCACATCTCACCTAAGTCCCGCCCCATGGCCAATTCCACTCTCCTAGGGCTGCT 
GGCCCCGCCTGGGGAGGCTTGGGGCATTCTTGGGCAGCCCCCCAA CCGCCCGAACCACAGCCCCC 
CACCCTCAGCCAAGGTGAAGAAAATCTTTGGCTGGGGCGACTTCACTCCAA CATCAAGACGGTG 

GCCCTGAACCTGCTCGTCACAGGGAAGATTGTGGACCATGGCAATGGGACCTTCAGCGTCCACTT 
CCAACACAATGCCACAGGCCAGGGAAACATCTCCATCAGCCTCGTGCCCCCCAGTAAAGCTGTAG 
AGTTCCACCAGGAACAGCAGATCTTCATCGAAGCCAAGGCCTCCAAAATCTTCAACTGCCGGATG 
GAGTGGGAGAAGGTAGAACGGGGCCGCCGGACCTCGCTTT GCACCCACGACCCAGCCAAGATCTG 

CTCCCGAGACCACGCTCAGAGCTCAGCCACCTGGAGCTGCTCCCAGCCCTTCAAAGTCGTCTGTG 
TCTACATCGCCTTCTACAGCACGGACTATCGGCTGGTCCAGAAGGTGTGCCCAGATTACAACTAC 
CATAGTGATACCCCCTACTACCCATCTGGGTGACCCGGGGCAGGCCACAGAGGCCAGGCCAGGGC 
TGGAAGGACAGGCCTGCCCAGCAGGAGACCATCTGGACACCGGGCAGGGAAGGGGTTGGGCCTC 
AGGCAGGGAGGGGGGTGGAGACGAGGAGATGCCAAGTGGGGCCAGGGCCAAGTCTCAAGTGGCAG 
AGAAAGGGTCCCAAGTGCTGGTCCCAACCTGAAGCTGTGGAGTGACTAGATCACAGGAGCACTGG 
AGGAGGAGTGGGCTCTCTGTGCAGCCT CACAGGGCTTTGCCACGGAGCCACAGAGAGAGCTGGG 
TCCCCGAGGCCGGGGCAGGCCGATCAGTGTGGCCCCAGATCAAGTCATGGGAGGAAGCTAAGC 
CCTTGGTTCTIGCCATCCTGAGGAAAGATAGCA ACAGGGAGGGGGAGATTTCACAGTGTGGACA 

GCCTGTCAACTTAGGATGGATGGCTGAGAGGGCTTCCTAGGAGCCAGTCAGCAGGGTGGGGTGGG 
GCCAGAGGAGCTCTCCAGCCCTGCCTAGTGGGCGCCCTGAGCCCCTTGTCGTGTGCTGAGCATGG 
CATGAGGCTGAAGTGGCAACCCTGGGGTCTTTGATGTCTTGACAGATTGACCATCTGTCTCCAGC 
CAGGCCACCCCTTTCCAAAATTCCCTCTTCTGCCAGTACTCCCCCTGTACCACCCATTGCTGATG 
GCACACCCATCCTTAAGCTAAGACAGGACGATTGTGGTCCTCCCACACTAAGGCCACAGCCCATC 
CGCGTGCTGTGTGTCCCTCTTCCACCCCAACCCCTGCTGGCTCCTCTGGGAGCATCCATGTCCCG 
GAGAGGGGTCCCTCA ACAGTCAGCCT CACCTGTCAGACCGGGGTTCTCCCGGATCTGGATGGCGC 

CGCCCTCTCAGCAGCGGGCACGGGTGGGGCGGGGCCGGGCCGCAGAGCATGTGCTGGATCTGTTC 
TGTGTGTCTGTCTGTGGGTGGGGGGAGGGGAGGGAAGTCTTGTGAAACCGCTGATTGCTGACTTT 
TGTGTGAAGAATCGTGTTCTTGGAGCAGGAAAAAAGCTTGCCCCGGGGCA 
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FIGURE 92 
MQLTRCCF"WELVOGSLYLVICGQDDGPPGSEDPERDDHEGQPRPRVPRKRGHISPKSRPMANSTL 
LGLLAPPGEAWGILGOPPNRPNHSPPPSAKWKKIFGWGDFYSNIKTWATNLLWTGKIWDHGNGTF 
SVHFQHNATGQGNISISLVPPSKAVEFHQEQQIFIEAKASKIFNCRMEWEKVERGRRTSLCTHDP 
AKICSRDHAQSSATWSCSQPFKVVCWYIAFYSTDYRLVOKVCPDYNYHSDTPYYPSG 

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 
CTTTATGTCTTCACCATCGCCA CGAGCCGTTGCGTATCATCTTCCTCATCGCCGGAGCTTTCTT 

CTGGTTGGTGTCTCTACTGATTTCGTCCCTTGTTTGGTTCATGGCAAGAGTCATTATTGACAACA 
AAGATGGACCAACACAGAAATATCTGCTGATCTTTGGAGCGTTTGTCTCTGTCTATATCCAAGAA 
ATGTFCCGATTTGCATATTATAAA CTCTTAAAAAAAGCCAGTGAAGGTTTGAAGAGTATAAACCC 
AGGTGAGACAGCACCCTCTATGCGACTGCTGGCCTATGTTTCTGGCTTGGGCTTTGGAATCATGA 
GTGGAGTATTTTCCTTTGTGAATACCCTATCTGACTCCTTGGGGCCAGGCACAGTGGGCATTCAT 
GGAGATTCTCCTCAATTCTTCCTTTATTCAGCTTTCATGACGCTGGTCATTATCTTGCTGCATGT 
ATTCTGGGGCATTGTATTTTTTGATGGCTGTGAGAAGAAAAAGTGGGGCATCCTCCTTATCGTTC 
TCCTGACCCACCTGCTGGTGTCAGCCCAGACCTTCATAAGTTCTTATTATGGAATAAACCTGGCG 
TCAGCATTTATAATCCTGGTGCTCATGGGCACCTGGGCATTCTTAGCTGCGGGAGGCAGCTGCCG 
AAGCCTGAAACTCTGCCTGCTCTGCCAAGACAAGAACTTTCTTCTTTACAACCAGCGCTCCAGAT 
AACCTCAGGGAACCAGCACTTCCCAAACCGCAGACTACATCTTTAGAGGAAGCACAACTGTGCCT 
TTTTCTGAAAATCCCTTTTTCTGGTGGAATTGAGAAAGAAATAAAACTATGCAGATA 
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FIGURE 94 
MTAAWFFGCAFIAEGPAALYWFTIAEPLRIFAGAFEWLWSLSSLWWFMARVDNKOG 
PTQKYLLIFGAFVSVYIQEMFRFAYYKLLKKASEGLKSINPGETAPSMRLLAYVSGLGFGIMSGV 
FSFVNTLSDSLGPGTVGIHGDSPQFFLYSAFMTLVIILLHVFWGIVFFDGCEKKKWGILLIVLLT 
HLLWSAOTFISSYYGINLASAFIILVLMGTWAFLAAGGSCRSLKLCLLCODKNFLLYNQRSR 

Important features of the protein: 
Signal peptide: 

amino acids 1-19 

Transmembrane domains: 

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

Glycosaminoglycan attachment site. 
anino acids 120-123 

Sodium: neurotransmitter symporter family protein 
amino acids 31-65 
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FIGURE 
AATTTTTCACCAGAGTAAACTTGAGAAACCAACTGGACCTTGAGTATTGTACATTTTGCCTCGTG 
GACCCAAAGGTAGCAATCTGAAACATGAGGAGTACGATTCTACTGTTTTGTCTTCTAGGATCAAC 
TCGGTCATTACCACAGCTCAAACCTGCTTTGGGACTCCCTCCCACAAAACTGGCTCCGGAICAGG 
GAACACTACCAAACCAACAGCAGTCAAATCAGGTCTTTCCTTCTTTAAGTCTGATACCATTAACA 
CAGATGCTCACACTGGGGCCAGATCTGCATCTGTTAAATCCTGCTGCAGGAATGACACCTGGTAC 
CCAGACCCACCCATTGACCCTGGGAGGGTTGAATGTACAACAGCAACTGCACCCACATGTGTTAC 
CAATTTTTGT CACACAACTTGGAGCCCAGGGCACTATCCTAAGCTCAGAGGAATTGCCACAAATC 

TTCACGAGCCTCATCATCCATTCCTTGTTCCCGGGAGGCATCCTGCCCACCAGTCAGGCAGGGGC 
TAATCCAGATGTCCAGGATGGAAGCCTTCCAGCAGGAGGAGCAGGTGTAAATCCTGCCACCCAGG 
GAACCCCAGCAGGCCGCCTCCCAACTCCCAGTGGCACAGATGACGACTTTGCAGTGACCACCCCT 
GCAGGCATCCAAAGGAGCACACATGCCATCGAGGAAGCCACCACAGAATCAGCAAATGGAATTCA 
GTAAGCTGTTTCAAATTTTTTCAACTAAGCTGCCTCGAATTTGGTGATACATGTGAATCTTTATC 
ATTGATTATATTATGGAATAGATTGAGACACATTGGATAGTCTTAGAAGAAATTAATTCTTAATT 
TACCTGAAAATATTCTTGAAATTTCAGAAAATATGTTCTATGTAGAGAATCCCAACTTTTAAAAA 
CAATAATTCAATGGATAAATCTGTCTTTGAAATATAACATTATGCTGCCTGGATGATATGCATAT 
TAAAACATATTTGGAAAACTGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 96 
MRSTILLFCLLGSTRSLPOLKPALGLPPTKLAPDQGTLPNQQQSNQVFPSLSLIPLTQM 
LTLGPDLHTLINPAAGMTPGTQTHPLTLGGLNVQQOLHPHVLPIFWTOLGAQGTILSSEE 
LPQIFTSLIIHSLFPGGILPTSQAGANPDVODGSLPAGGAGVNPATOGTPAGRLPTPSG 
TDDDFAVTTPAGIQRSTHAIEEATTESANGIQ 

Signal peptide: 
amino acids 1-16 
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FIGURE 98 
MVPAWLWLLCVSVPQALPKAQPAELSVEVPENYGGNFPLYLTKE, PLPREGAEGOIVLSGDSGKAT 
EGPFAMDPDSGFLLVTRALDREEQAEYQLQVTLEMODGHVLWGPQPWLVHVKDENDQVPHFSQAI 
YRARLSRGTRPGIPFLFLEASDRDEPGTANSDLRFHILSOAPAQPSPDMFOLEPRLGATALSPKG 
STSLDHALERTYQLLVQWKDMGDOASGHQATATVEVSIIESTWVSLEPIHLAENLKVLYPHHMAQ 
VHWSGGDWHYHLESHPPGPFEVNAEGNLYWTRELDREAQAEYLLOVRAQNSHGEDYAAPLELHVL 
WMDENDNVPICPPRDPTVSIPEISPPGTEWTRLSAEDADAPGSPNESHWWYOLLSPEPEDGVEGRA 
FOWDPTSGSVTLGVLPLRAGONILLLVLAMDLAGAEGGFSSTCEVEWAVTDINDHAPEFITSQIG 
PISLPEDWEPGTVAMITATDA),EPAFRIMDFAERGOTEGTFGI)WEPDSGHVRLRLCKNLSY 
EAAPSHEWWWWWQSVAKLVGPGPGPGATATVTVLVERVMPPPKLDOESYEASWPISAPAGSFLLT 
IQPSDPISRTLRFSLVNDSEGWLCIEKFSGEVHTAQSLOGAQPGDTYTVLVEAQDTALTLAPWPS 
QYLCTPRODHGLIVSGPSKDPDLASGHGPYSFTLGPNPTVORDWRLQTLNGSHAYLTLALHWVEP 
REHIIPVVVSHNAOMWOLLWRVIVCRCNVEGQCMRKVGRMKGMPTKLSAVGILVGTLVAIGIFLI 
LIFTHWTMSRKKDPDQPADSVPLKATV 

Signal peptide: 

anino acids 1-18 

Transmembrane domain: 
anino acids 762-784 
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FIGURE 99 
GGCTGACCGTGCTACATTGCCTGGAGGAAGCCTAAGGAACCCAGGCATCCAGCTGCCCACGCCTG 
AGTCCAAGATTCTFCCCAGGAACACAAACGTAGGAGACCCACGCTCCTGGAAGCACCAGCCTTTA. 
TCTCTTCACCTTCAAGTCCCCTTTCTCAAGAATCCTCTGTTCTTTGCCCTCTAAAGTCTTGGTAC 
ATCTAGGACCCAGGCATCTTGCTTTCCAGCCACAAAGAGACAGATGAAGATGCAGAAAGGAAATG 
TTCTCCTTATGTTTGGTCTACTATTGCATTTAGAAGCTGCAACAAATTCCAATGAGACTAGCACC 
TCTGCCAACACTGGATCCAGTGTGATCTCCAGTGGAGCCAGCACAGCCACCAACTCTGGGTCCAG 
TGTGACCTCCAGTGGGGTCAGCACAGCCACCACTCAGGGTCCAGCGTGACCTCCAATGGGGTCA, 
GCATA GT CACCAA CTCGAGTTCCATACAACCTCCAGTGGGATCAGCACAGCCACCAACTCTGAG 
TTCAGCACAGCGTCCAGTGGGATCAGCATAGCCACCAACTCTGAGTCCAGCACAACCTCCAGTGG 
GGCCAGCACAGCCACCAACTCTGAGTCCAGCACACCCTCCAGTGGGGCCAGCACAGCACCAACT 
CTGGGTCCAGTGTGACCTCCAGTGGAGCCAGCACTGCCACCAA CTCTGAGTCCAGCACAGTGTCC 
AGTAGGGCCAGCACTGCCACCAA CTCTGAGTCTAGCACACTCTCCAGTGGGGCCAGCACAGCCAC 
CAACTCTGACTCCAGCACAACCTCCAGTGGGGCTAGCACAGCCACCAA CTCTGAGTCCAGCACAA 
CCTCCAGTGGGGCCAGCACAGCCACCAACTCTGAGTCCAGCACAGTGTCCAGTAGGGCCAGCACT 
GCCACCAACTCTGAGTCCAGCACAAC CTCCAGTGGGGCCAGCACAGCCACCAACTCTGAGTCCAG 
AACGACCTCCAATGGGGCTGGCACAGCCACCAACTCTGAGTCCAGCACGACCTCCAGTGGGGCCA 
GCACAGCCACCAACTCTGACTCCAGCACAGTGTCCAGTGGGGCCAGCACTGCCACCAACTCTGAG 
TCCAGCACGACCTCCAGTGGGGCCAGCACAGCCACCAACTCTGAGTCCAGCACGACCTCCAGTGG 
GGCTAGCACAGCCACCAACTCTGACCCAGCACAACCTCCAGTGGGGCCGGCACAGCCACCAACT 
CTGAGTCCAGCACAGTGTCCAGTGGGATCAGCACAGTCACCAATTCTGAGTCCAGCACACCCTCC 
AGTGGGGCCAACACAGCCACCAACTCTGAGTCCAGTACGACCTCCAGTGGGGCCAACACAGCCAC 
CAACTCTGAGTCCAGCACAGTGTCCAGTGGGGCCAGCACTGCCACCAACTCGAGTCCAGCACAA 
CCTCCAGTGGGGTCAGCACAGCCACCAA CTCTGAGTCCAGCACAACCTCCAGTGGGGCTAGCACA 
GCCACCAACTCTGACTCCAGCACAACCTCCAGTGAGGCCAGCACAGCCACCAACTCTGAGTCTAG 
CACAGTGTCCAGTGGGATCAGCACAGT CACCAATTCTGAGTCCAGCACAACCTCCAGTGGGGCCA 
ACACAGCCACCAACTCTGGGTCCAGTGTGACCTCTGCAGGCTCTGGAACAGCAGCTCTGACTGGA 
ATGCACACAACTTCCCATAGTGCACTACTGCAGTGAGTGAGGCAAAGCCTGGTGGGTCCCTGGT 
GCCGTGGGAAATCTTCCTCATCACCCTGGTCTCGGTTGTGGCGGCCGTGGGGCTCTTTGCTGGGC 
TCTTCTTCTGTGTGAGAAACAGCCTGTCCCTGAGAAACACCTTTAACACAGCTGTCTACCACCCT 
CATGGCCTCAACCATGGCCTTGGTCCAGGCCCTGGAGGGAATCATGGAGCCCCCCACAGGCCCAG 
GTGGAGTCCTAACGGTTCTGGAGGAGACCAGTATCATCGATAGCCATGGAGATGAGCGGGAGGA 
ACAGCGGGCCCTGAGCAGCCCCGGAAGCAAGTGCCGCATTCTTCAGGAAGGAAGAGACCTGGGCA 
CCCAAGACCTGGTTTCCTTTCATTCATCCCAGGAGACCCCTCCCAGCTTT GTTTGAGATCCTGAA 
AATCTTGAAGAAGGTATTCCT CACCTTTCTTGCCTTTACCAGACACGGAAAGAGAATACTATAT 
TGCTCATTTAGCTAAGAAATAAATACATCTCATCTAACACACACGACAAAGAGAAGCTGTGCTTG 
CCCCGGGGTGGGTATCTAGCTCTGAGATGAACT CAGTTATAGGAGAAAACCTCCAFGCTGGACTC 
CATCTGGCATTCAAAATCTCCACAGTAAAATCCAAAGACCT CAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 




















































































































































































































































































































































































































































































































































































































