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GGGGCTCGGCGCCAGCGGCCAGCGCTAGTCGGTCTGGTAAGGATTTACAAAAGGT3CAGGTATG 
AGCAGGTCTGAAGACTAACATTTTGTGAAGTTGTAAAACAGAAAACCFGTTAGAAATGGGGGT 
TTCAGCAAGGCCTCAGTTTCCTTCCTTCAGCCCTEGTAATTTGGACAICTSCTGCTTTCATATTT 
TCATACANTACTGCAGTAACACTCCACCAATAGASCCGGCTTACCTTATATCAGTGACACGG 
ACGTAGCTCCAGAAAAAIGCTTATTTGGGCAATGCTAAATATTGCGGCAGTTTTATSCATG 

cTACCATTTAGTiggTTATAAGCAAGTTCATGCTCTGAGTCCTGAAGAGAACGTTATCATCAAA. 

TACAAGGCTGGCCTGTACTTGGAATACTGAGTTGTTTAGGACTTCATTGT3GCAAACTT 
CCAGAAAACAAccoTTTTTGCGCACATGTAAGTGGAGCTGTGCTTACCTTTGGTATGGGCTCAT 
TATATATGI rigTrcaGACCATCCTTTCCTACCAAATGCAGCCCAAAATCCATGGCAAACAAGTC 

TTCGGATCAGAcrge TGGGTTATCGGTGTGGAGAAGTGCACTTAGCATGCTGACTTGCTC 

ATCAGTTTTGCACAGTGGCAATTTTGGGACTGATTAGAACAGAAACTCCATTGGAACCCCGAGG 
ACAAAGGTATGTGCT CACATGATCACTACFGCAGCAGAATGGTCATGTCATTTTCCTCTT 
ggTTTTTTCCGACTTACATTCGTGATTTTCAGAAAATTECTTACGGGTGGAAGCCAATTACA 

TGGATTACCCTCTATGACACTGCACCTTGCCCTATTAACAATGAACGAACACGGCACTCCA 
GAGATATTGATGAAAGGATAAAATATTTCTGTAATGAT ATAETCAGGGATEGGGGAAAGG 
TTCACAGAAGTFGCTEATTCTCTCTGAAATTTTCAACCACTTAATCAAGGCTGACAGTAACACT 
GAGATGcGATAATCAGGAAACAGAAAGAAGCCAETGATAGATTATTCTAAAGGATATCA 

CAAGAAGACTATAAAAACACCTATGCCTAFACTTTTTTATCTCAGAAAAAAAGTCAAAAGACT 
ATG 
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FIGURE 1. 
GGGGCTTCGGCGCCAGCGGCCAGCGCTAGTCGGTCTGGTAAGGATTTACAAAAGGTGCAGGTATG 

AGCAGGTCTGAAGACTAACATTTTGTGAAGTTGTAAAACAGAAAACCTGTTAGAAATGTGGTGGT 
TTCAGCAAGGCCT CAGTTTCCTTCCTTCAGCCCTTGTAATTTGGACATCTGCTGCTTTCATATTT 
TCATACATTACTGCAGTAACACTCCACCATATAGACCCGGCTTTACCTTATATCAGTGACACTGG 
TACAGTAGCTCCAGAAAAATGCTTATTTGGGGCAATGCTAAATATTGCGGCAGTTTTATGCATTG 
CTACCATTTATGTTCGTTATAAGCAAGTTCATGCTCTGAGTCCTGAAGAGAACGTTATCATCAAA 
TTAAACAAGGCTGGCCTTGTACTTGGAATACTGAGTTGTTTAGGACTTTCTATTGTGGCAAACT 
CCAGAAAACAACCCTTTTTGCTGCACATGTA AGTGGAGCTGTGCTTACCTTTGGTATGGGCTCAT 

TATATATGTTTGTTCAGACCATCCTTTCCTACCAAATGCAGCCCAAAATCCATGGCAAACAAGTC 
TTCTGGATCAGACTGTTGTTGGTTATCTGGTGTGGAGTAAGTGCACTTAGCATGCTGACTTGCTC 
ATCAGTTTTGCACAGTGGCAATTTTGGGACTGATTAGAACAGAAACTCCATEGGAACCCCGAGG 

ACAAAGGTTATGTGCTTCACATGATCACTACTGCAGCAGAATGGTCTATGTCATTTTCCTTCTTT 
GGTTTTTTCCTGACTTACATTCGTGATTTTCAGAAAATTTCTTACGGGTGGAAGCCAATTACA 

TGGATTAACCCTCTATGACACTGCACCTTGCCCTATTAACAATGAACGAACACGGCTACTTTCCA 

GAGATATTTGATGAAAGGATAAAATATTTCTGTAATGATTATGATTCTCAGGGATTGGGGAAAGG 
TTCACAGAAGTTGCTTATTCTTCTCTGAAATTTTCAACCACTTAATCAAGGCTGACAGTAACACT 
GATGAATGCTGATAATCAGGAAACATGAAAGAAGCCATTTGATAGATTATTCTAAAGGAATCAT 

CAAGAAGACTATTAAAAACACCTATGCCTATACTTTTTTATCTCAGAAAATAAAGTCAAAAGACT 
ATG 
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FIGURE 2 
<subunit 1 of 1, 266 aa, 1 stop 
<MW: 29766, pI: 8.39, NX (S/T): O 

MWWFQQGLSFLPSALVIWTSAAFIFSYITAVTLHHIDPALPYISDTGTVAPEKCLFGAMLNIAAV 
LCIATIYVRYKQVHALSPEENVIIKLNKAGLVLGILSCLGLSIVANFQKTTLFAAHVSGAVLTFG 
MGSLYMFVQTILSYQMQPKIHGKQVFWIRLLLVIWCGVSALSMLTCSSVLHSGNFGTDLEQKLHW 
NPEDKGYVLHMETTAAEWSMSFSFFGFFLTYIRDFOKISLRVEANLHGLTLYDTAPCPINNERTR 
LLSRDI 

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

Other Transmembrane domains: 

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

N-myristoylation sites. 

amino acids 57-63, 95-101, 99-1 O5, 124-130, 183-189 
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FIGURE 3 
CGGACGCGTGGGCGGACGCGTGGGGGAGAGCCGCAGTCCCGGCTGCAGCACCTGGGAGAAGGCAGACC 
GTGTGAGGGGGCCGTGGCCCCAGCGTGCTGTGGCCTCGGGGAGTGGGAAGGGAGGCAGGAGCCTTC 

CTTACACTTCGCCATGAGTTTCCTCATCGACTCCAGCATCATGATTACCTCCCAGATACTATTTTTTG 
GATTTGGGTGGCTTTTCTTCATGCGCCAATTGTTTAAAGACTATGAGATACGTCAGTATGTTGTACAG 

GTGATCTTCTCCGTGACGTTTGCATTTTCTTGCACCATGTTTGAGCTCATCATCTTTGAAATCTTAGG 
AGTATTGAATAGCAGCCCCGTATTCACGGAAAAGAACCTGTGTGTAATTCTGCTGATCCTGG 

TTTTCATGGGCCTTTTTACATTGGCTATTTTATTGTGAGCAAATCCGACTACTGCATAAACAACGA 

CTGCTTTTTTCCTGTCTCTTATGGCTGACCTTTATGTATTTCTTCTGGAAACTAGGAGATCCCTTTCC 
CATTCTCAGCCCAAAACATGGGATCTTATCCATAGAACAGCTCATCAGCCGGGTTGGTGTGATTGGAG 

TGACTCTCATGGCTCTTCTTTCTGGATTTGGTGCTGTCAACTGCCCATACACTTACATGTCTTACTTC 

CTCAGGAATGTGACTGACACGGATATTCTAGCCCTGGAACGGCGACTGCTGCAAACCATGGATAGAT 

CATAAGCAAAAAGAAAAGGATGGCAATGGCACGGAGAACAATGTTCCAGAAGGGGGAAGTGCATAACA 

AACCATCAGGTTTCTGGGGAATGATAAAAAGTGTTACCACTTCAGCATCAGGAAGTGAAAATCTTACT 
CTTATTCAACAGGAAGTGGATGCTTTGGAAGAATAAGCAGGCAGCTTTTCTGGAAACAGCTGATCT 

ATACGCTACCAAGGAGAGAATAGAAACTCCAAAACCTTCAAGGGGAAAEATTTTAATTTTCTTGGTT 

ACTTTTTCTCTATTTACTGGTTTGGAAAATTCATGGCTACCATCAATATTGTTTTTGATCGAGTT 

GGGAAAACGGATCCTGTCACAAGAGGCATTGAGATCACTGTGAATTATCTGGGAATCCAATTTGATGT 

GAAGTTTTGGTCCCAACACATTTCCTTCATTCTTGTTGGAATAATCATCGTCACATCCATCAGAGGAT 
TGCTGATCACTCTTACCAAGTTCTTTTATGCCATCTCTAGCAGTAAGTCCTCCAATGTCATTGTCCTG 
CTATTAGCACAGATAATGGGCATGTACTTTGTCTCCTCTGTGCTGCTGATCCGAATGAGTATGCCTTT 

AGAATACCGCACCATAATCACTGAAGTCCTTGGAGAACTGCAGTTCAACTTCTATCACCGTTGGTTTG 
ATGTGATCTTCCTGGTCAGCGCTCTCTCTAGCATACTCTTCCTCTATTTGGCCACAAACAGGCACCA 

GAGAAGCAAATGGCACCTTGAACTTAAGCCTACTACAGACTGTTAGAGGCCAGTGGTTTCAAAATTTA 
GATATAAGAGGGGGGAAAAATGGAACCAGGGCCTGACATTTTATAAACAAACAAAATGCTATGGTAGC 

ATTTTTCACCTTCATAGCATACTCCTTCCCCGTCAGGTGAACTATGACCATGAGTAGCATCAGCCAG 
AACAGAGAGGGAGAACTAACTCAAGACAATACCAGCAGAGAGCATCCCGTGTGGATATGAGGCTGG 

TGTAGAGGCGGAGAGGAGCCAAGAAACTAAAGGTGAAAAATACACTGGAACTCTGGGGCAAGACATGT 

CTATGGTAGCTGAGCCAAACACGTAGGATTTCCGTTTTAAGGTTCACATGGAAAAGGTTATAGCTTTG 
CCTTGAGATTGACTCATTAAAATCAGAGACTGTAACAAAAAAAAAAAAAAAAAAAAAGGGCGGCCGCG 
ACTCTAGAGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAATG 
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FIGURE 4 
MSFLIDSSIMITsoILFFGFGWLFFMRQLFKDYEIRQYVVQVIFSVTFAFSCTMFELIIFEILGV 
LNSSSRYFHWKMNLCVIII,ILVFMVPFYIGYFIVSNIRLLHKQRLLFSCLLWLTFMYFFWKLGDP 
FPILSPKHGILSIEOLISRVGVIGVTLMALLSGFGAVNCPYTYMSYFLRNVTDTDILALERRLLO 
TMDMIISKKKRMAMARRTMFQKGEWHNKPSGFWGMIKSWTTSASGSENLTLIQOEVDALEELSRQ 
LFLETADLYATKERIEYSKTEKGKYFNFLGYFFSIYCWWKIEMATINIVFDRVGKTDPVTRGIE 

TWNYLGIQFDWKFWSQHISFILVGIIIWTSIRGLLITLTKFFYAISSSKSSNVIVLLLAQIMGMY 
FWSSVILLIRMSMPLEYRTIITEVLGELQFNFYHRWFDWIFLVSALSSILFLYLAHKOAPEKQMAP 

Important features: 
Signal peptide: 
artino acids 1-23 

Potential transmembrane domains: 

amino acids 37-55, 81-102, 150-168, 288-311, 338-356, 375-398, 
425 - 44 4. 

N-glycosylation sites. 

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

Eukaryotic cobalanin-binding proteins 

amino acids 151-160 
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FIGURE 5 
AGCAGGGAAATCCGGATGTCTCGGTATGAAGTGGAGCAGTGAGTGTGAGCCTCAACATAGTTCC 
AGAACTCTCCATCCGGACTAGTTATTGAGCATCTGCCTCTCATATCACCAGTGGCCATCTGAGGT 
GTTTCCCTGGCTCTGAAGGGGTAGGCACGATGGCCAGGTGCTTCAGCCTGGTGTTGCTTCTCACT 
TCCATCTGGACCACGAGGCTCCTGGTCCAAGGCTCTTTGCGTGCAGAAGAGCTTTCCATCCAGGT 
GTCATGCAGAATTATGGGGAT CACCCTTGTGAGCAAAAAGGCGAACCAGCAGCTGAATTTCACAG 
AAGCTAAGGAGGCCTGTAGGCTGCTGGGACTAAGTTTGGCCGGCAAGGACCAAGTTGAAACAGCC 
TTGAAAGCTAGCTTTGAAACTTGCAGCTATGGCTGGGTTGGAGATGGATTCGTGGTCATCTCTAG 
GATTAGCCCAAACCCCAAGTGTGGGAAAAATGGGGTGGGTGTCCTGATTTGGAAGGTTCCAGTGA 
GCCGACAGTTTGCAGCCTATTGTTACAACT CATCTGATACTTGGACTAACTCGTGCATTCCAGAA 
ATTATCACCACCAA AGACCCATATTCA ACACCAAACTGCA ACACAAACAACAGAATTTATTGT 

CAGTGACAGTACCTACTCGGTGGCATCCCCTTACTCTACAATACCTGCCCCTACTACTACTCCTC 
CTGCTCCAGCTTCCACTTCTATTCCACGGAGAAAAAAATTGATTTGTGTCACAGAAGTTTTTAG 
GAAACTAGCACCATGTCTACAGAAACTGAACCATTTGTTGAAAATAAAGCAGCATTCAAGAATGA 
AGCTGCTGGGTTTGGAGGTGTCCCCACGGCTCTGCTAGTGCTTGCTCTCCTCTTCTTTGGTGCTG 
CAGCTGGTCTTGGATTTTGCTATGTCAAAAGGTATGTGAAGGCCTTCCCTTTTACAAACAAGAAT 
CAGCAGAAGGAAATGATCGAAACCAAAGTAGTAAAGGAGGAGAAGGCCAATGATAGCAACCCTAA 
TGAGGAATCAAAGAAAACTGATAAAAACCCAGAAGAGTCCAAGAGTCCAAGCAAAACTACCGTGC 
GATGCCTGGAAGCTGAAGTTTAGATGAGACAGAAATGAGGAGACACACCTGAGGCTGGTTTCTTT 
CATGCTCCTTACCCTGCCCCAGCTGGGGAAATCAAAAGGGCCAAAGAACCAAAGAAGAAAGTCCA 
CCCTTGGTTCCTAACTGGAATCAGCTCAGGACTGCCATTGGACTATGGAGTGCACCAAAGAGAAT 
GCCCTTCTCCTTATTGTAACCCTGTCTGGATCCTATCCTCCTACCTCCAAAGCTTCCCACGGCCT 
TTCTAGCCTGGCTATGTCCTAATAATATCCCACTGGGAGAAAGGAGTTTTGCAAAGTGCAAGGAC 
CTAAAACATCTCATCAGTATCCAGTGGTAAAAAGGCCTCCTGGCTGTCTGAGGCTAGGTGGGTTG 
AAAGCCAAGGAGTCACTGAGACCAAGGCTTCTCTACTGATTCCGCAGCTCAGACCCTTTCTTCA 
GCTCTGAAAGAGAAACACGTATCCCACCTGACATGTCCTTCTGAGCCCGGTAAGAGCAAAAGAAT 
GGCAGAAAAGTTTAGCCCCTGAAAGCCATGGAGATTCTCATAACTTGAGACCTAATCTCTGTAAA 
GCTAAAATAAAGAAATAGAACAAGGCTGAGGATACGACAGTACACTGTCAGCAGGGACTGTAAAC 
ACAGACAGGGTCAAAGTGTTTTCTCTGAACACATTGAGTTGGAATCACTGTTTAGAACACACACA 
CTTACTTTTTCTGGTCTCTACCACTGCTGATATTTTCTCTAGGAAATAACTTTTACAAGTAACA 
AAAATAAAAACTCTTATAAATTTCTATTTTTATCTGAGTTACAGAAATGATTACTAAGGAAGATT 
ACT CAGTAATTTGTTTAAAAAGTAATAAAATTCAACAAACATTTGCTGAATAGCTACTATATGTC 
AAGTGCTGTGCAAGGTATTACACTCTGTAATTGAATATTATTCCTCAAAAAATTGCACATAGTAG 
AACGCTATCTGGGAAGCTATTTTTTTCAGTTTTGATATTTCTAGCTTATCTACTTCCAAACTAAT 
TTTTATTTTTGCTGAGACTAATCTTATTCATTTTCTCTAATATGGCAACCATTATAACCTTAATT 
TATTATTAACATACCTAAGAAGTACATTGTTACCTCTATATACCAAAGCACATTTTAAAAGTGCC 
ATFAACAAATGTATCACTAGCCCTCCTTTTTCCAACAAGAAGGGACTGAGAGATGCAGAAATATT 
TGGACAAAAAATAAAGCATTTAGAAAACTT 
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FIGURE 6 
MARCFSLVLLLTSIWTTRLLVOGSLRAEELSIQVSCRIMGITLVSKKANQQLNFTEAKEACRLLG 
LSLAGKDQVETALKASFETCSYGWVGDGFW WISRISPNPKCGKNGVGVLIWKVPVSRQFAAYCYN 
SSDTWTNSCIPEIITTKDPIENTOTATOTTEFIVSDSTYSVASPYSTIPAPTTTPPAPASTSIPR 

RKKLICWTEWEMETSTMSTETEPEVENKAAFKNEAAGFGGVPTALLVLALLFFGAAAGLGECYWK 

RYVKAFPFTNKNOOKEMIETKVVKEEKANDSNPNEESKKTDKNPEESKSPSKTTVRCLEAEW 

Signal sequence: 

araino acids 1-16 

Transmembrane domain : 

amino acids 235-254 . 

N-glycosylation site. 

anino acids 53-57, 13 O-134, 289-293 

Casein kinase II phosphorylation site. 

amino acids 145-149, 214-218 

Tyrosine kinase phosphorylation site. 
amino acids 79-88 

N-IIyristoylation site. 

amino acids 23-29, 65-71, 234-240, 235-239, 249-255, 253-259 
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FIGURE 8 
MORLGATLLCLILLAAAVPTAPAPAPTATSAPVKPGPALSYPOEEATLNEMFREVEELMEDTOHKL 
RSAVEEMEAEEAAAKASSEVNLANLPPSYHNETNTDTKVGNNTIHWHREIHKITNNOTGQMVFSE 
TVITSVGDEEGRRSHECIIDEDCGPSMYCOFASFOYTCQPCRGORMLCTRDSECCGDOLCVWGHC 
TKMATRGSNGTICDNORDCOPGLCCAFORGLLFPVCTPLPVEGELCHDPASRLLDLITWELEPDG 
ALDRCPCASGLLCOPHSHSLWYWCKPTFWGSRDODGEILLPREVPDEYEVGSFMEEVROELEDLE 
RSLTEEMALGEPAAAAAALLGGEEI 

Signal sequence: 

artino acids 1-19 

N-glycosylation site. 
artino acids 96-100, 106-110, 121-125, 204-208 

Casein kinase II phosphorylation site. 
amino acids 4 6-50, 67-71 98-102, 135-139, 206-210, 312-316, 
327-331 

N-myristoylation site. 

amino acids 202-208, 217-223 

Amidation site. 

amino acids 140-144 
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FIGURE 9 
cGGACGCGTGGGCGGACGCGTGGGGGCTGTGAGAAAGTGCCAATAAATACATCATGCAACCCCAC 
GGCCCACCTTGTGAACTCCTCGTGCCCAGGGCTGATGTGCGTCTCCAGGGCTACTCATCCAAAG 

GCCTAATCCAACGTTCTGTCTTCAATCTGCAAATCTATGGGGTCCTGGGGCTCTTCTGGACCCTT 

AACTGGGTACTGGCCCTGGGCCAATGCGTCCTCGCTGGAGCCTTTGCCTCCTTCTACTGGGCCTT 

CCACAAGCCCCAGGACATCCCTACCTTCCCCTTAATCTCTGCCTTCATCCGCACACTCCGTTACC 

ACACTGGGTCATGGCATTTGGAGCCCT CACCTGACCCTTGTGCAGATAGCCCGGGTCATCTTG 

GAGTATATTGACCACAAGCTCAGAGGAGTGCAGAACCCTGTAGCCCGCTGCATCATGTGCTGTTT 

CAAGTGCTGCCTCTGGTGTCTGGAAAAATTTATCAAGTTCCTAAACCGCAATGCATACATCATGA 

TCGCCATCTACGGGAAGAATTTCTGTGTCTCAGCCAAAAATGCGTTCATGCTACTCATGCGAAAC 

ATTGTCAGGGTGGTCGTCCTGGACAAAGTCACAGACCTGCTGCTGTTCTTTGGGAAGCTGCTGGT 

GGTCGGAGGCGTGGGGGTCCTGTCCTTCTTTTTTTTCTCCGGTCGCATCCCGGGGCTGGGTAAAG 

ACTTTAAGAGCCCCCACCT CAACTATTACTGGCTGCCCATCATGACCTCCATCCTGGGGGCCTAT 

GTCATCGCCAGCGGCTTCTTCAGCGTTTTCGGCATGTGTGTGGACACGCTCTTCCTCTGCTTCCT 

GGAAGACCTGGAGCGGAACAACGGCTCCCTGGACCGGCCCTACTACATGTCCAAGAGCCTTCTAA 

AGATTCTGGGCAAGAAGAACGAGGCGCCCCCGGACAACAAGAAGAGGAAGAAGTGACAGCTCCGG 
CCCTGATCCAGGACTGCACCCCACCCCCACCGTCCAGCCATCCAACCT CACTTCGCCTTACAGGT 

CTCCATTTTGTGGTAAAAAAAGGTTTTAGGCCAGGCGCCGTGGCTCACGCCTGTAATCCAACACT 
TTGAGAGGCTGAGGCGGGCGGAT CACCTGAGCAGGAGTTCGAGACCAGCCTGGCCAA CATGGTG 

AAACCTCCGTCTCTATTAAAAATACAAAAAAGCCGAGAGTGGTGGCATGCACCTGTCATCCCA 

GCTACTCGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGGGAGGCAGAGGTTGCAGTGAGCCGA 

GATCGCGCCACTGCACTCCAACCGGGTGACAGACTCTGTCTCCAAAACAAAACAAACAAACAAA 

AAGATTTTATTAAAGATATTTGTTAACTC 
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FIGURE O 
RTRGRTRGGCEKVPINTSCNPTAHLVNSSCPGLMCWFOGYSSKGLIORSVFNLOIYGVLGLFWTL 

NWWLALGQCVLAGAFASEYWAFHKPODIPTFPLISAFIRTLRYHTGSLAFGALILTLVOIARVI, 

EYIDHKLRGVQNPVARCIMCCFKCCLWCLEKFIKFLNRNAYIMIAIYGKNFCVSAKNAFMLLMRN 
WRVWWIDKWTDLLEEGKLWWGGWGWESFEEESGRIPGGKDEKSPHINYYWLPMTSGAY 

WASGEFSWFGMCWDTLFLCFLEDLERNINGSLDRPYYMSKSLLKILGKKNEAPPDNKKRKK 

Important features: 
Transmembrane domains : 

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

N-glycosylation sites. 

amino acids 16-2O, 27-31, 289-293 

Hypothetical YBR002c family proteins. 
aimino acids 276-288 

Amnonium transporters proteins. 

aI(ino acids 204-231 

N-Inyristoylation sites. 

amino acids 60-66, 78-84 

Amidation site. 

amino acids 30 6-310 
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FIGURE 12 
MGACLGACSLLS CASCLCGSAPCILCSCCPASRNSTVSRLIFTFFLFLGVLVSIIMLSPGWESOL 

YKLPWVCEEGAGIPTVLQGHIDCGSLLGYRAVYRMCFATAAFFFFFFTLLMLCVSSSRDPRAAIQ 
NGFWFFKFLILVGLTVGAFYIPDGSFTNIWFYFGVWGSFLFILIOLWLLIDEAHSWNORWLGKAE 

ECDSRAWYAGLFFFTLLFYLLSIAAWAMFMYYTEPSGCHEGKWFISLNLTFCWCVSIAAWLPKW 

QDAQPNSGLLOASVITLYTMFWTWSALSSIPEQKCNPHLPTOLGNETV WAGPEGYETOWWDAPSI 

VGLIIFLLCTLFISLRSSDHROWNSLMOTEECPPMLDATOOOOOOWAACEGRAFDNECDGVTYSY 

SFFHFCLVLASLHVMMTLTNWYKPGETRKMISTWTAVWWKICASWAGLLLYLWTLVAPLLLRNRD 

FS 

Signal sequence: 

amino acids 1-20 

Transmembrane domains: 

anino acids 4 O-58, 101-116, 34-150, 162-178, 206-223, 240-257, 

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

GGTTGGAAAAAGACTCCTGTAACCCTCCTCCAGGATGAACCACCTGCCAGAAGACATGGAGAACG 
CTCTCACCGGGAGCCAGAGCTCCCAGCTTCTCTGCGCAATATCCATTCCATCAACCCCACACAA 

CTCATGGCCAGGATTGAGTCCTATGAAGGAAGGGAAAAGAAAGGCATATCTGATGTCAGGAGGAC 

TTTCTGTTTGTTTGT CACCTTTGACCTCTTATTCGTAACATTACTGTGGATAATAGAGTTAAATG 

TGAATGGAGGCATTGAGA ACACATTAGAGAAGGAGGTGATGCAGTATGACTACTATTCTTCATAT 

TTTGAATATCTCTGGCAGTTTTTCGATTTAAAGTGTTAATACTTGCATAIGCTGTGTGCAG 

ACTGCGCCATTGGTGGGCAATAGCGTTGACAACGGCAGTGACCAGTGCCTTTTTACTAGCAAAAG 

TGATCCTTTCGAAGCTTTTCTCTCAAGGGGCTTTTGGCTATGTGCTGCCCATCATTTCATTCATC 

CTTGCCTGGATTGAGACGGGTTCCTGGATTTCAAAGTGTTACCCAAGAAGCAGAAGAAGAAAA 

CAGACTCCTGATAGTTCAGGATGCTTCAGAGAGGGCAGCACTTATACCTGGTGGTCTTTCTGATG 

GTCAGTTTTATTCCCCTCCTGAATCCGAAGCAGGATCTGAAGAAGCTGAAGAAAAACAGGACAGT 

GAGAAACCACTTTTAGAACTATGAGTACTACTTTTGTTAAATGTGAAAAACCCTCACAGAAAGTC 
ATCGAGGCAAAAAGAGGCAGGCAGTGGAGTCTCCCTGTCGACAGTAAAGTTGAAATGGTGACGTC 

CACTGCTGGCTTTATTGAACAGCTAATAAAGATTTATTTATTGTAATACCT CACAAACGTTGTAC 

CATATCCATGCACATTTAGTGCCTGCCTGTGGCTGGTAAGGTAATGTCATGATTCATCCTCTCT 

TCAGTGAGACTGAGCCTGATGTGTAACAAAAGGTGAAGAAAGTCTTGTGCTGATTCCTAATC 

AAAAGACTTAATATATTGAAGTAACACTTTTTTAGTAAGCAAGATACCTTTTTATTTCAATTCAC 

AGAATGGAATTTTTTTGTTTCATGTCTCAGATTTATTTTGTATTTCTTTTTTAACACTCTACATT 

TCCCTTGTTTTTTAACT CATGCACATGTGCTCTTTGTACAGTTTTAAAAAGTGTAATAAAATCTG 

ACATGTCAATGTGGCTAGTTTTATTTTTCTTGTTTTGCATTATGTGTATGGCCTGAAGTGTTGGA 

CTTGCAAAAGGGGAAGAAAGGAATTGCGAATA CATGTAAAATGTCACCAGACATTTGTATTATTT 

TTATCATGAAATCATGTTTTTCTCTGATTGTTCTGAAATGTTCTAAATACTCTTATTTTGAATGC 

ACAAAATGACTTAAACCATTCATATCATGTTTCCTTTGCGTTCAGCCAATTTCAATTAAAATGAA 
CTAAATTAAAAA 
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FIGURE 14 
MNHLPEDMENALTGSOSSHASLRNIHSINPTOLMARIESYEGREKKGISDVRRTFCLFWTFDLLF 

VTLLWIIELNWNGGIENTLEKEVMQYDYYSSYFDIFLLAVFRFKVLILAYAVCRLRHWWAIALTT 
AVTSAFLAKVILSKLFSOGAFGYVLPIIS FILAWIETWELDFKVLPOEAEEENRLLIVODASER 

AALIPGGLSDGOFYSPPESEAGSEEAEEKODSEKPLLEL 

Important features of the protein: 
Signal peptide: 

amino acids 1-20 

Transmembrane domains: 

amino acids 54-72, 1 OO-118, 13 O-144, 146-1 66 

N-Illyristoylation sites. 

amino acids 14-2O, 78-84, 79-85, 202-2O8, 217-223 
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FIGURE 16 
MCSRVPLLLPLLLLLALGPGWOGCPSGCQCSQPQTVFCTAROGTTVPRDVPPDTVGLYWFENGIT 

MLDAGSEAGLPGLQLLDLSQNOIASLPSGVFOPLANLSNLDLTANRLHEITNET FRGLRRLERLY 
LGKNRIRHIOPGAFDTLDRILLELKLQDNELRALPPLRLPRLLLLDLSHNSLLALEPGILDTANVE 

ALRLAGLGLQQLDEGLFSRLRNLHDLDVSDNQLERVPPVIRGLRGLTRLRLAGNTRIAQLRPEDL 

AGLAALQELDVSNLSLOALPGDLSGE,FPRLRLLAAARNPFNCVCPLSWFGPWVRESHVTLASPEE 

TRCHFPPKNAGRLLLELDYADFGCPATTTTATVPTTRPVVREPTALSSSLAPTWLSPTAPATEAP 
SPPSTAPPTVGPVPQPQDCPPSTCLNGGTCHLGTRHHLACLCPEGFTGLYCESQMGQGTRPSPTP 
WTPRPPRSLTLGIEPVSPTSLRVGLORYLOGSSWQLRSLRLTYRNLSGPDKRLVTLRLPASLAEY 
TVTOLRPNATYSWCWMPLGPGRVPEGEEACGEAHTPPAVHSNHAPWTQAREGNLPLLIAPALAAW 

LLAALAAVGAAYCVRRGRAMAAAAQDKGQVGPGAGPLELEGVKVPLEPGPKATEGGGEALPSGSE 
CEVPLMGFPGPGLOSPLHAKPYI 

Important features: 
Signal peptide: 

anino acids 1-23 

Transmembrane domain : 

amino acids 579-599 

EGF-like domain cysteine pattern signature. 
amino acids 43 O-442 
Leucine Zipper pattern. 

amino acids 97-219, 269-291 
N-glycosylation sites. 

amino acids 101-105, 117-121, 273-277, 500-504, 528-532 
Tyrosine kinase phosphorylation sites. 

amino acids 124-131, 337-345 
N-myristoylation sites. 

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

594-600, 640-646 
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FIGURE 17 
GCAGCGGCGAGGCGGCGGTGGTGGCTGAGTCCGTGGTGGCAGAGGCGAAGGCGACAGCTCATGCG 
GGTCCGGATAGGGCTGACGCGCTGCGGTGCGGTGCTGCTGAGCTTGGCCTCGGCGTCCTCGG 

ATGAAGAAGGCAGCCAGGATGAATCCTTAGATTCCAAGACTACTTTGACACAGATGAGTCAGTA 

AAGGACCATACTACTGCAGGCAGAGAGTTGCTGGTCAAATATTTCTTGATTCAGAAGAATCTGA 

ATTAGAATCCTCTATCAAGAAGAGGAAGACAGCCTCAAGAGCCAAGAGGGGGAAAGTGTCACAG 

AAGATATCAGCTTTCTAGAGTCTCCAAATCCAGAAAACAAGGACTATGAAGAGCCAAAGAAAGTA 

CGGAAACCAGCTTTGACCGCCATTGAAGGCACAGCACATGGGGAGCCCTGCCACTTCCCTTTTCT 

TTTCCTAGATAAGGAGTATGATGAATGTACATCAGATGGGAGGGAAGATGGCAGACTGTGGTGTG 
CTACAACCTATGACTACAAAGCAGATGAAAAGTGGGGCTTTTGTGAAACTGAAGAAGAGGCTGCT 

AAGAGACGGCAGATGCAGGAAGCAGAAATGATGTATCAAACTGGAATGAAAATCCTTAATGGAAG 

CAATAAGAAAAGCCAAAAAAGAGAAGCATATCGGTATCTCCAAAAGGCAGCAAGCATGAACCATA 
CCAAAGCCCTGGAGAGAGTGTCATATGCTCTTTTATTTGGTGATTACTTGCCACAGAATATCCAG 
GCAGCGAGAGAGATGTTTGAGAAGCGACGAGGAAGGCTCTCCCAAGGGACAGACTGCTCTTGG 

CTTTCTGTATGCCTCTGGACTTGGTGTTAATTCAAGTCAGGCAAAGGCTCTTGTATATTATACAT 
TTGGAGCTCTTGGGGGCAATCTAATAGCCCACATGGTTTTGGTAAGTAGACTTTAGTGGAAGGCT 
AATAATATTAACATCAGAAGAATTTGTGGTTTATAGCGGCCACAACTTTTTCAGCTTTCATGATC 

CAGATTTGCTTGTATTAAGACCAAATATTCAGTTGAACTTCCTTCAAATTCTTGTTAATGGATAT 
AACACAGGAATCTACATGTAAATGAAAGTTGGTGGAGTCCACAATTTTCTTTAAAATGATAG 

TTTGGCTGATTGCCCCTAAAAAGAGAGATCTGATAAATGGCTCTTTTTAAATTTTCTCTGAGTTG 

GAATTGTCAGAATCATTTTTTACATTAGATTATCATAATTTTAAAAATTTTTCTTTAGTTTTTCA 

AAATTTTGTAAATGGTGGCTATAGAAAAACAACAGAAATATTATACAATATTTTGCAACAATGC 

CCTAAGAATTGTTAAAATTCATGGAGTTATTTGTGCAGAATGACTCCAGAGAGCTCTACTTTCTG 

TTTTTTACTTTTCATGATTGGCTGTCTTCCCATTTATTCTGGTCATTTATTGCTAGTGACACTGT 

GCCTGCTTCCAGTAGTCTCATTTTCCCTATTTTGCTAATTTGTTACTTTTTCTTTGCTAATTTGG 

AAGATTAACT CATTTTTAATAAAATTATGTCTA AGATTAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 18 
MRVRIGLTLLLCAVLLSLASASSDEEGSODESLDSKTTLTSDESVKDHTTAGRVVAGQIFLDSEESEL 

ESSIOEEEDSLKSQEGESVTEDISFLESPNPENKDYEEPKKVRKPALTAIEGTAHGEPCHFPFLFLDK 
EYDECT.SDGREDGRLWCATTYDYKADEKWGFCETEEEAAKRROMOEAEMMYOTGMKILNGSNKKSOKR 

EAYRYLOKAASMNHTKALERWSYALLFGDYLPONIOAAREMFEKLTEEGSPKGOTALGFLYASGLGVN 
SSOAKALWYYTFGATGGNLAHMVLVSR, 

Important features: 
Signal peptide: 
amino acids 1-21 

N-glycosylation sites. 

amino acids 195-199, 217-221. 272-276 

Tyrosine kinase phosphorylation site. 

amino acids 220-228 

N-myristoylation sites. 

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

Glycosaminoglycan attachment site. 
amino acids 267-271 

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

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

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

GTATTATACAAGAAAGGAGTGTACCTATCACACACAGGGGGAAAAATGCTCTTTTGGGTGCTAGG 
CCTCCTAATCCTCTGTGGTTTTCTGTGGACTCGTAAAGGAAAACTAAAGATTGAAGACATCACTG 
ATAAGTACATTTTTATCACTGGATGTGACTCGGGCTTTGGAAACTTGGCAGCCAGAACTTTTGAT 

AAAAAGGGATTTCATGTAATCGCTGCCTGTCTGACTGAATCAGGATCAA CAGCTTTAAAGGCAGA 

AACCTCAGAGAGACTTCGTACTGTGCTTCTGGATGTGACCGACCCAGAGAAEGTCAAGAGGACTG 
CCCAGTGGGTGAAGAACCAAGTTGGGGAGAAAGGTCTCTGGGGTCTGACAATAATGCTGGTGTT 
CCCGGCGTGCGGCTCCCACTGACGGCTGACACTAGAGGACTACAGAGAACCTATTGAAGTGAA. 

CCTGTTTGGACTCATCAGTGTGACACTAAATATGCTTCCTTTGGTCAAGAAAGCTCAAGGGAGAG 

TTATTAATGTCTCCAGTGTTGGAGGTCGCCTTGCAATCGTTGGAGGGGGCTATACTCCATCCAAA 
TATGCAGTGGAAGGTTTCAATGACAGCTTAAGACGGGACATGAAAGCTTTTGGTGTGCACGTCTC 
ATGCATTGAACCAGGATTGTTCAAAACAAACTTGGCAGATCCAGTAAAGGTAATTGAAAAAAAAC 

TCGCCATTTGGGAGCAGCTGTCTCCAGACATCAAACAACAATATGGAGAAGGTTACATTGAAAAA 

AGTCTAGACAAACTGAAAGGCAATAAATCCTATGTGAACATGGACCTCTCTCCGGTGGTAGAGTG 

CATGGACCACGCTCTAACAAGTCTCTTCCCTAAGACCATTATGCCGCTGGAAAAGATGCCAAAA 

TTTTCTGGATACCTCTGTCTCACATGCCAGCAGCTTTGCAAGACTTTTTATTGTTGAAACAGAAA 

GCAGAGCTGGCTAATCCCAAGGCAGTGTGACTCAGCTAACCACAAATGTCTCCTCCAGGCTATGA 
AATTGGCCGATTTCAAGAACACATCTCCTTTTCAACCCCATTCCTTATCTGCTCCAACCTGGACT 

CATTTAGATCGTGCTTATTTGGATTGCAAAAGGGAGTCCCACCATCGCTGGTGGTATCCCAGGGT 
CCCGCTCAAGTTTTCTTGAAAAGGAGGGCTGGAATGGTACATCACATAGGCAAGTCCTGCCCT 

GTATTTAGGCTTTGCCTGCTTGGTGTGATGTAAGGGAAATTGAAAGACTTGCCCATTCAAAATGA 

TCTTTACCGTGGCCTGCCCCATGCTTATGGTCCCCAGCATTTACAGTAACTTGTGAATGTTAAGT 
ATCATCTCTTATCTAAATATTAAAAGATAAGTCAACCCAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAA 
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FIGURE 20 
MLFWWLGLLLCGFWTRKGKLKIEDITIDKYFIGCDSGFGNLAARTFDKKGFHWIAACLTESG 

STALKAETSERLRTVLLDVTDPENWKRTAQWWKNQVGEKGLWGLINNAGVPGVLAPTDWLTLEDY 
REPIEVNLFGLISVTLNMLPLVKKAOGRVINVSSVGGRLAIWGGGYTPSKYAVEGFNDSLRRDMK 

AFGVHVSCIEPGLFKTNLADPVKVIEKKLAIWEQLSPDIKOQYGEGYIEKSLDKLKGNKSYWNMD 
LSPWWECMDHALTSLFPKTHYAAGKDAKIFWIPISHMPAALQDFLLLKOKAELANPKAW 

Important features of the protein: 
Signal peptide : 

anino acids i-17 

Transmembrane domain : 

amino acids 136-152 

N-glycosylation sites. 

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

Glycosaminoglycan attachment site. 

artino acids 39-42 

N-myristoylation sites. 

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

CTGAGGCGGCGGTAGCATGGAGGGGGAGAGTACGTCGGCGGTGCTCTCGGGCTTTGTGCTCGGCG 
CACTCGCTTTCCAGCACCTCAACACGGACTCGGACACGGAAGGTTTCTTCTTGGGGAAGTAAAA 

GGTGAAGCCAAGAACAGCATTACTGATTCCCAAATGGATGATGTTGAAGTTGTTTATACAATTGA 
CATTCAGAAATATATTCCATGCTATCAGCTTTTTAGCTTTTATAATTCTTCAGGCGAAGTAAATG 

AGCAAGCACTGAAGAAAATATTATCAAATGT CAAAAAGAATGTGGTAGGTTGGTACAAATTCCGT 

CGTCATTCAGATCAGATCATGACGTTTAGAGAGAGGCTGCTTCACAAAAACTTGCAGGAGCATTT 
TTCAAACCAAGACCTTGTTTTTCTGCTATTAACACCAAGTATAATAACAGAAAGCTGCTCTACTC 

ATCGACTGGAACATTCCTTATATAAACCTCAAAAAGGACTTTTTCACAGGGTACCTTTAGTGGTT 

GCCAATCTGGGCATGTCTGAACAACTGGGTTATAAAACTGTATCAGGTTCCTGTATGTCCACTGG 

TTTTAGCCGAGCAGTACAAACACACAGCTCTAAATTTTTTGAAGAAGATGGATCCTTAAAGGAGG 

ACATAAGAAAATGAAATGATGCTCATTACAAGAGGAATAAAGAGTATAGCAAAAAAGTG 

GAAGACAGTGAACAAGCAGTAGATAAACTAGTAAAGGATGTAAACAGATTAAAACGAGAAATTGA 

GAAAAGGAGAGGAGCACAGATTCAGGCAGCAAGAGAGAAGAACATCCAAAAAGACCCCAGGAGA 

ACATTTTTCTTTGTCAGGCATTACGGACCTTTTTTCCAAATTCTGAATTTCTTCATTCATGTGTT 

ATGTCTTTAAAAAATAGACATGTTTCTAAAAGTAGCTGTAACTACAACCACCATCTCGATGTAGT 

AGACAATCTGACCTTAATGGTAGAACACACTGACATTCCTGAAGCTAGTCCAGCTAGTACACCAC 

AAATCATTAAGCATAAAGCCTTAGACTTAGATGACAGATGGCAATTCAAGAGATCTCGGTTGTTA 

GATACACAAGACAAACGATCTAAAGCAAATACTGGTAGTAGTAACCAAGATAAAGCATCCAAAAI 

GAGCAGCCCAGAAACAGATGAAGAAATTGAAAAGATGAAGGGTTTTGGTGAATATTCACGGTCTC 

CTACATTTTGATCCTTTTAACCTTACAAGGAGATTTTTTTATTTGGCTGATGGGTAAAGCCAAAC 
ATTTCTATTGTTTTTACTATGTTGAGCTACTTGCAGTAAGTTCATTT GTTTTTACTATGTTCACC 

TGTTTGCAGTAATACACAGATAACTCTTAGTGCATTTACTTCACAAAGTACTTTTTCAAACACA 

GATGCTTTTATTTCCAAACCTTTTTTTCACCTTCACTAAGTGTTGAGGGGAAGGCTTACACAG 

ACACATTCTTAGAATTGGAAAAGTGAGACCAGGCACAGTGGCTCACACCTGTAATCCCAGCACT 
TAGGGAAGACAAGTCAGGAGGATTGATTGAAGCTAGGAGTTAGAGACCAGCCTGGGCAACGTATT 

GAGACCATGTCTATTAAAAAATAAAATGGAAAAGCAAGAATAGCCTTATTTTCAAAATATGGAAA 
GAAATTTATATGAAAATTTATCTGAGTCATTAAAATTCTCCTTAAGTGATACTTTTTTAGAAGTA 

CATTATGGCTAGAGTTGCCAGATAAAATGCTGGATATCATGCAATAAATTTGCAAAACATCATCT 
AAAATTTAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 22 
MEGESTSAVLSGFVLGALAFOHLNTDSDTEGFLLGEVKGEAKNSITDSQMDDVEVVYTIDIQKYI 
PCYOLFSFYNSSGEVNEOALKKILSNWKKNWVGWYKFRRHSDQIMTFRERLLHKNLQEHFSNODL 
VFLLLTPSIITESCSTHRLEHSLYKPOKGLFHRVPLV VANLGMSEOLGYKTVSGSCMSTGFSRAV 

QTHSSKFFEEDGSLKEWHKINEMYASLQEELKSICKKVEDSEOAVDKLVKDVNRLKREIEKRRGA 
QIQAARE KNIQKDPQENIFLCQALRTFFPNSEFLHSCVMSLKNRHVSKSSCNYNHHLDVVDNLTL 
MVEHTDIPEASPASTPQIIKHKALDLDDRWOFKRSRLLDTODKRSKANTGSSNODKASKMSSPET 
DEEEKMKGFGEYSRSPTF 

Inportant features: 
Signal peptide: 

amino acids 1-19 

N-glycosylation sites. 

amino acids 75-79, 322-326 

N-myristoyliation site. 
amino acids 184-154 

Growth factor and cytokines receptors family. 
amino acids 134-150 
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FIGURE 24 
MARFGLPALLCTLAVLSAALLAAELKSKSCSEVRRLYVSKGFNKNDAPLHEINGDHLKICPOGST 
CCSQEMEEKYSLOSKDDFKSWVSEQCNHLOAVFASRYKKFDEFFKELLENAEKSLNDMEWKTYGH 

LYMONSELFKDLFVELKRYYVWGNVNLEEMLNDFWARLLERMFRLVNSCYHFTDEYLECWSKYTE 

QLKPFGDVPRKLKLQVTRAFWAARTFAQGLAVAGDVVSKVSVVNPTAQCTHALLKMIYCSHCRGL 
WTVKPCYNYCSNTMRGCLANOGDLDFEWNNFIDAMLMVAERLEGPENIESWMDPIDWKISDAIMN 

MODNSWOWSOKWFOGCGPPKPLPAGRISRSISESAFSARFRPHHPEERPTTAAGTSLDRLVTDWK 

EKLKOAKKFWSSLPSNVCNDERMAAGNGNEDDCWNGKGKSRYLFAVTGNGLANOGNNPEVOVDTS 

KPDILILROIMAT.RVMTSKMKNAYNGN DVDFFDISDESSGEGSGSGCEYCOCPSEFDYNATDHAG 

KSANEKA SAGVRPGAOAYT,LTVFCILFLVMQREWR 

Inportant features: 

Signal peptide: 
amino acids 1-22 

ATP/GTP-binding site motif A (P-loop). 
amino acids 515-524 

N-glycosylation site. 
amino acids 514-518 

Glycosaminoglycan attachment sites. 

amino acids 494-498, 498-502 

N-Illyristoylation sites. 

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

Glypicans proteins. 

anino acids 54-75, 105-157, 238-280, 309-346, 423- 460, 468-506 
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FIGURE 25 
CTCGCCCT CAAATGGGAACGCTGGCCTGGGACTAAAGCATAGACCACCAGGCTGAGTATCCTGAC 

CTGAGTCATCCCCAGGGATCAGGAGCCTCCAGCAGGGAACCTCCATTATATTCTTCAAGCA ACT 

TACAGCTGCACCGACAGTTGCGATGAAAGTTCTAATCTCTTCCCTCCTCCTGTTGCTGCCACTAA 
TGCTGATGTCCATGGTCTCTAGCAGCCTGAATCCAGGGGTCGCCAGAGGCCACAGGGACCGAGGC 

CAGGCTTCTAGGAGATGGCTCCAGGAAGGCGGCCAAGAATGTGAGTGCAAAGATTGGTTCCTGAG 

AGCCCCGAGAAGAAAATTCATGACAGTGTCTGGGCTGCCAAAGAAGCAGTGCCCCTGTGATCATT 

TCAAGGGCAATGTGAAGAAAACAAGACACCAAAGGCACCACAGAAAGCCAAACAAGCATTCCAGA 

GCCTGCCAGCAATTTCTCAAACAATGTCAGCTAAGAAGCTTTGCTCTGCCTTTGTAGGAGCTCTG 
AGCGCCCACTCTTCCAATTAAACATTCTCAGCCAAGAAGACAGTGAGCACACCTACCAGACACTC 

TTCTTCTCCCACCTCACTCTCCCACTGTACCCACCCCTAAATCATTCCAGTGCTCTCAAAAAGCA 
TGTTTTTCAAGATCATTTTGTTTGTTGCTCTCTCTAGTGTCTTCTTCTCTCGTCAGTCTTAGCCT 

GTGCCCCCCCTTACCCAGGCTTAGGCTTAATTACCTGAAAGATTCCAGGAAACTGTAGCTTCCT 

AGCTAGTGTCATTTAACCTTAAATGCAATCAGGAAAGTAGCAAACAGAAGTCAATAAATATTTTT 

AAATGTCAAAAAAAAAAAAAAAAAA 
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FIGURE 26 
MKVLISSLLLLLPLMLMSMVSSSLNPGVARGHRDRGOASRRWLQEGGQECECKDWFLRAPRRKFM 
TVSGLPKKOCPCDHFKGNVKKTRHQRHHRKPNKHSRACQQFLKOCOLRSFALPL 

Important features: 

Signal peptide: 

amino acids 1-22 

N-myristoylation sites. 

artino acids 27-33, 46-52 
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FIGURE 27 
GGACGCCAGCGCCTGCAGAGGCTGAGCAGGGAAAAAGCCAGTGCCCCAGCGGAAGCACAGCCAG 

AGCTGGTCTGCCATGGACATCCTGGTCCCACTCCTGCAGCTGCTGGTGCTGCTTCTTACCCTGCC 
CCTGCACCTCATGGCTCTGCTGGGCTGCTGGCAGCCCCTGTGCAAAAGCTACTTCCCCTACCTGA 

TGGCCGGCTGACTCCCAAGAGCAACCGCAAGATGGAGAGCAAGAAACGGGAGCTCTTCAGCCAG 

ATAAAGGGGCTTACAGGAGCCTCCGGGAAAGTGGCCCTACTGGAGCTGGGCTGCGGAACCGGAGC 

CAACTTTCAGTTCTACCCACCGGGCTGCAGGGTCACCTGCCTAGACCCAAATCCCCACTTTGAGA 

AGTTCCTGACAAAGAGCAGGCTGAGAACAGGCACCTCCAATATGAGCGGTTTGTGGTGGCTCCT 

GGAGAGGACATGAGACAGCTGGCTGATGGCTCCATGGATGTGGTGGTCTGCACTCTGGTGCTGTG 

CTCTGTGCAGAGCCCAAGGAAGGTCCTGCAGGAGGTCCGGAGAGTACTGAGACCGGGAGGTGTGC 

TCTTTTTCTGGGAGCATGTGGCAGAACCATATGGAAGCTGGGCCTTCATGTGGCAGCAAGTTTTC 
GAGCCCACCTGGAAACACATTGGGGATGGCTGCTGCCTCACCAGAGAGACCTGGAAGGATCTTGA 
GAACGCCCAGTTCTCCGAAATCCAAATGGAACGACAGCCCCCTCCCTTGAAGTGGCTACCTGTTG 

GGCCCCACATCATGGGAAAGGCTGTCAAACAATCTTTCCCAAGCTCCAAGGCACTCATTTGCTCC 

TTCCCCAGCCTCCAATTAGAACAAGCCACCCACCAGCCTATCTATCTTCCACTGAGAGGGACCTA 
GCAGAATGAGAGAAGACATTCATGTACCACCTACTAGTCCCTCTCTCCCCAACCTCTGCCAGGGC 
AATCTCTAACTTCAATCCCGCCTTCGACAGTGAAAAAGCTCTACTTCTACGCTGACCCAGGGAGG 

AAACACTAGGACCCTGTTGTATCCTCAACTGCAAGTTTCTGGACTAGTCTCCCAACGTTTGCCTC 
CCAATGTTGTCCCTTTCCTTCGTTCCCATGGTAAAGCTCCTCTCGCTTTCCTCCTGAGGCTACAC 
CCATGCGTCTCTAGGAACTGGTCACAAAAGTCATGGTGCCTGCATCCCTGCCAAGCCCCCCGAC 

CCTCTCTCCCCACTACCACCCTTCCTGAGCTGGGGGCACCAGGGAGAATCAGAGATGCTGGGG 

ATGCCAGAGCAAGACT CAAAGAGGCAGAGGTTTTGTTCTCAAATATTTTTAATAAATAGACGAA 

ACCACG 
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FIGURE 28 
MDILVPLLQLLVLLLTLPLHLMALLGCWQPLCKSYFPYLMAVLTPKSNRKMESKKRELFSQIKGL 
TGASGKVALLELGCGTGANFQFYPPGCRVTCLDPNPHFEKFLTKSMAENRHLOYERFVVAPGEDM 
ROLADGSMDVVVCTLVLCSWOSPRKVLOEVRRVLRPGGVLFFWEHVAEPYGSWAFMWOOVFEPTW 

KHIGDGCCLTRETWKDLENAOFSEIOMEROPPPLKWLPWGPHIMGKAVKCSFPSSKALCSFPSL 

QLEOATHQPIYLPLRGT 

Important features: 
Signal peptide: 

amino acids 1-23 

Leucine zipper pattern. 

artino acids 10-32 

N-myristoylation sites. 
amino acids 64-70, 78-84, 80-86, 91-97, 201-2O7 
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FIGURE 29 
CAATGTTTGCCTATCCACCTCCCCCAAGCCCCTTACCTATGCTGCTGCTAACGCTGCTGCTGCT 

GCTGCTGCTGCTTAAAGGCTCATGCTTGGAGTGGGGACTGGTCGGTGCCCAGAAAGTCTCTTCTG 

CCACTGACGCCCCCATCAGGGATTGGGCCTTCTTTCCCCCTTCCTTTCTGTGTCTCCTGCCTCAT 

CGGCCTGCCATGACCTGCAGCCAAGCCCAGCCCCGTGGGGAAGGGGAGAAAGTGGGGGATGGCTA 
AGAAAGCTGGGAGATAGGGAACAGAAGAGGGTAGTGGGTGGGCTAGGGGGGCTGCCTTATTTAAA 
GTGGTTGTTTATGATTCTTATACTAATTTATACAAAGATATTAAGGCCCTGTTCATTAAGAAATT 

GTTCCCTTCCCCTGTGTTCAAiGTTTGTAAAGATTGTTCTGTGTAAATATGTCTTTATAATAAAC 
AGTTAAAAGCTGAAAAAAAAAAAAAAAAAAAAAAAAAAA 



Patent Application Publication Sep. 25, 2003 Sheet 30 of 168 US 2003/0180858A1 

FIGURE 3O 
MLLLTLLLL,L,LKGSCLEWGLVGAOKWSSATDAPIRDWAFFPPSFLCLLPHRPAMTCSOAOPRG 
EGEKVGDG 

Important features: 
Signal peptide: 
amino acids 1-15 

Growth factor and cytokines receptors family: 

amino acids 3-18 
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FIGURE 31 
GTTTGAATTCCTTCAACTATACCCACAGTCCAAAAGCAGACTCACTGTGTCCCAGGCTACCAGTT 
CCTCCAAGCAAGTCATTTCCCTTATTTAACCGATGTGTCCCT CAAACACCTGAGTGCTACTCCCT 

ATTTGCATCTGTTTTGATAAATGATGTTGACACCCTCCACCGAATTCTAAGTGGAATCATGTCGG 
GAAGAGATACAATCCTTGGCCTGTGTATCCTCGCATTAGCCTTGTCTTTGGCCATGATGTTTACC 
TTCAGATTCATCACCACCCTTCTGGTTCACATTTTCATTTCATTGGTTATTTTGGGATTGTTGTT 
TGTCTGCGGTGTTTTATGGTGGCTGTATTATGACTATACCAACGACCTCAGCATAGAATTGGACA 
CAGAAAGGGAAAATATGAAGTGCGTGCTGGGGTTTGCTATCGTATCCACAGGCATCACGGCAGTG 
CTGCTCGTCTTGATTTTFGTTCTCAGAAAGAGAATAAAATTGACAGTTGAGCTTTTCCAAATCAC 
AAATAAAGCCATCAGCAGTGCTCCCTTCCTGCTGTTCCAGCCACTGTGGACATTTGCCATCCTCA 
TTTTCTTCTGGGTCCTCTGGGTGGCTGTGCTGCTGAGCCTGGGAACTGCAGGAGCTGCCCAGGTT 
ATGGAAGGCGGCCAAGGGAATATAAGCCCCTTTCGGGCATTCGGTACATGTGGTCGTACCATTT 
AATTGGCCTCATCTGGACTAGTGAATTCATCCTTGCGTGCCAGCAAATGACTATAGCTGGGGCAG 

TGGTTACTTGTTATTTCAACAGAAGTAAAAATGATCCTCCTGATCATCCCATCCTTTCGTCTCTC 
TCCATTCTCTTCTTCTACCATCAAGGAACCGTTGTGAAAGGGTCATTTTTAATCTCTGTG6TGAG 
GATTCCGAGAATCATTGTCATGTACATGCAAAACGCACTGAAAGAACAGCAGCATGGTGCATTGT 
CCAGGTACCTGTTCCGATGCTGCTACTGCTGTTTCTGGTGTCTTGACAAATACCTGCTCCATCTC 
AACCAGAATGCATATACTACAACTGCTATTAAGGGACAGATTTCTGTACATCAGCAAAAGATGC 
ATTCAAAATCTTGTCCAAGAACTCAAGTCACTTTACATCTATTAACTGCTTTGGAGACTTCATAA 
TTTTTCTAGGAAAGGTGTTAGTGGTGTGTTTCACTGTTTTTGGAGGACTCATGGCTTTTAACTAC 
AATCGGGCATTCCAGGTGTGGGCAGTCCCTCTGTTATTGGTAGCTTTTTTTGCCTACTTAGTAGC 
CCATAGTTTTTTATCTGTGTTTGAAACTGTGCTGGATGCACTTTTCCTGTGTTTTGCTGTTGATC 
TGGAAACAAATGATGGATCGTCAGAAAAGCCCTACTTTATGGATCAAGAATTTCTGAGTTTCGTA 
AAAAGGAGCAACAAATTAAACAATGCAAGGGCACAGCAGGACAAGCACTCATTAAGGAATGAGGA 
GGGAACAGAACTCCAGGCCATTGTGAGATAGATACCCATTTAGGTATCTGTACCTGGAAAACATT 
TCCTTCTAAGAGCCATTTACAGAAAGAAGATGAGACCACTAGAGAAAAGTTAGTGAATTTTTTT 
TTAAAAGACCTAATAAACCCTATTCTTCCT CAAAA 
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FIGURE 32 
MSGRDTILGLCILALALSLAMMFTFRFITTLLVHIFISLVIIGLLFWCGVLWWLYYDYTNDLSIE 
LDTERENMKCVLGFAIWSTGITAWLLVLIEVLRKRIKLTVELFOITNKAISSAPFL.LFOPLWTFA 
IEIFFWWLWVAWLLSLGTAGAAQVMEGGOVEYKPLSGIRYMWSYHLIGLIWTSE FILACOOMTIA 
GAVVTCYFNRSKNDPPDHPILSSLSILFFYHQGTVVKGSFLISVVRIPRIIWMYMONALKEOOHG 
ALSRYLFRCCYCCFWCLDKYLLHLNONAYTTTAINGTDFCTSAKDAFKILSKNSSHFTSINCFGD 
FIIFLGKVLVVCFTVFGGLMAFNYNRAFOVWAVPLLLWAFFAYLVAHSFLSWFETVLDALFLCFA 
WDLETNDGSSEKPYFMDOEFLSFVKRSNKLNNARAOODKHSLRNEEGTELOAIVR 

Important features: 
Signal peptide: 

amino acids 1-20 

Putative transmembrane domains: 

amino acids 35-54, 75-97, 126-14 6, 185-2O4, 333-350, 352-371 

N-glycosylation sites. 

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

N-ITyristoylation sites. 
amino acids 147-153, 178-184, 196-2O2, 296-275, 342-348 
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FIGURE 33 
GTTCGATTAGCTCCTCTGAGAAGAAGAGAAAAGGTTCTTGGACCTCTCCCTGTTTCTTCCTTAGA 
ATAATTTGTATGGGATTTGTGATGCAGGAAAGCCTAAGGGAAAAAGAATATCATTCTGTGTGGT 

GAAAATTTTTTGAAAAAAAAATTGCCTTCTTCAAACAAGGGTGTCATTCTGATATTTATGAGGAC 
TGTTGTTCTCACTATGAAGGCATCTGTTATTGAAATGTTCCTTGTTTTGCTGGTGACTGGAGTAC 
ATTCAAACAAAGAAACGGCAAAGAAGATTAAAAGGCCCAAGTTCACTGTGCCTCAGATCAACTGC 
GATGTCAAAGCCGGAAAGATCATCGATCCTGAGTTCATTGTGAAATGTCCAGCAGGATGCCAAGA 
CCCCAAATACCATGTTTATGGCACTGACGTGTATGCATCCTACTCCAGTGGTGGGCGCTGCCG 
TACACAGTGGTGTGCTTGATAATTCAGGAGGGAAAATACTTGTTCGGAAGGTTGCTGGACAGTCT 
GGTTACAAAGGGAGTTATTCCAACGGTGTCCAATCGTTATCCCTACCACGATGGAGAGAATCCTT 
TATCGTCTTAGAAAGTAAACCCAAAAAGGGTGTAACCTACCCATCAGCTCTTACATACT CATCAT 
CGAAAAGTCCAGCTGCCCAAGCAGGTGAGACCACAAAAGCCTATCAGAGGCCACCTATCCAGGG 
ACAACTGCACAGCCGGTCACTCGATGCAGCTCTGGCTGTCACGTAGCTGTGGCCACCCCCAC 
CACCTTGCCAAGGCCATCCCCTTCTGCTGCTTCTACCACCAGCATCCCCAGACCACAATCAGTGG 
GCCACAGGAGCCAGGAGATGGATCTCTGGTCCACTGCCACCTACACAAGCAGCCAAAACAGGCCC 
AGAGCTGATCCAGGTATCCAAAGGCAAGATCCTTCAGGAGCTGCCTTCCAGAAACCTGTTGGAGC 
GGATGTCAGCCTGGGACTTGTTCCAAAAGAAGAATTGAGCACACAGTCTTTGGAGCCAGTATCCC 
TGGGAGATCCAAACTGCAAAATTGACTTGTCGTTTTTAATTGATGGGAGCACCAGCATTGGCAAA 

CGGCGATTCCGAATCCAGAAGCAGCTCCTGGCTGATGTTGCCCAAGCTCTTGACATTGGCCCTGC 
CGGTCCACTGATGGGTGTTGTCCAGTATGGAGACAACCCTGCTACT CACTTTAACCTCAAGACAC 
ACACGAATTCTCGAGACTGAAGACAGCCATAGAGAAAATTACTCAGAGAGGAGGACTTTCTAAT 
GTAGGTCGGGCCATCTCCTTGTGACCAAGAACTTCTTTTCCAAAGCCAATGGAAACAGAAGCGG 
GGCTCCCAATGTGGTGGTGGTGATGGTGGATGGCTGGCCCACGGACAAAGTGGAGGAGGCTTCAA 
GACTTGCGAGAGAGTCAGGAATCAACATTTTCTTCATCACCATTGAAGGTGCTGCTGAAAATGAG 
AAGCAGTAGTGGGGAGCCCAACTTGCAAACAAGGCCGTGTGCAGAACAAACGGCTTCTACTC 
GCTCCACGTGCAGAGCTGGTTGGCCTCCACAAGACCCTGCAGCCTCTGGGAAGCGGGTCGCG 
ACACTGACCGCCTGGCCTGCAGCAAGACCTGCTTGAACTCGGCTGACATTGGCTTCGTCATCGAC 
GGCTCCAGCAGTGTGGGGACGGGCAACTECCGCACCGTCCTCCAGTTTGTGACCAACCT CACCAA 
AGAGTTGAGATTTCCGACACGGACACGCGCATCGGGGCCGTGCAGTACACCTACGAACAGCGGC 
TGGAGTTTGGGTTCGACAAGTACAGCAGCAAGCCTGACATCCiCAACGCCATCAAGAGGGTGGGC 
TACEGGAGTGGTGGCACCAGCACGGGGGCTGCCACAACCGCCCTGGAGCAGCTCTTCAAGAA 
GTCCAAGCCCAACAAGAGGAAGTTAATGATCCTCATCACCGACGGGAGGTCCTACGACGACGTCC 
GGATCCCAGCCATGGCTGCCCATCTGAAGGGAGTGATCACCTATGCGATAGGCGTTGCCTGGGCT 
GCCCAAGAGGAGCTAGAAGTCATTGCCA CTCACCCCGCCAGAGACCACTCCTTCTTTGTGGA CGA 
GTTTGACAACCTCCATCAGTATGTCCCCAGGATCATCCAGAACATTTGTACAGAGTTCAACT CAC 
AGCCTCGGAACTGAATTCAGAGCAGGCAGAGCACCAGCAAGTGCTGCTTTACTAACTGACGTGTT 
GGACCACCCCACCGCTTAATGGGGCACGCACGGTGCATCAAGTCTTGGGCAGGGCATGGAGAAAC 
AAATGTCTTGTTATATTCTTGCCATCATGCTTTTTCATATTCCAAAACTTGGAGTTACAAAGA 
TGACACAAACGTATAGAATGAGCCAAAAGGCTACATCATGTTGAGGGGCGGAGATTTTACA 
TTTGACAATTGTTTTCAA AATAAATGTTCGGAATACAGTGCAGCCCTTACGACAGGCTTACGTAG 
AGCTTTTGTGAGATTTTTAAGTTGTTATTTCTGATTTGAACTCTGTAACCCTCAGCAAGTTTCAT 
TTTTGTCATGACAATGTAGGAATTGCTGAATAAATGTTTAGAAGGATGAAAAATAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAG 
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FIGURE 34 
MRTV VLTMKASVIEMFLVLLVTGVHSNKETAKKIKRPKFTVPOINCDVEAGKIDPEFIVKCPAG 

CQDPKYHVYGTDVYASYSSVCGAAVHSGVLDNSGGKILVRKVAGOSGYKGSYSNGVOSISLPRWR 
ESFIVE.ESKEPKKGWTYPSALTYSSSKSPAAQAGETTKAYORPPIPGTTAQPWTLMQLLAWTWAVA 

TPTTLPRPSPSAASTTSIPRPQSVGHRSQEMDLWSTATYTSSQNRPRADPGIQRODPSGAAFQKP 
WGADWSLGLVPKEELSTQSLEPVSLGDPNCKIDESFEIDGSTSIGKRRFRIQKQLE ADVAQALDI 

GPAGPLMGVWQYGDNPATHFNLKTHTNSRDLKTAIEKITQRGGLSNVGRAISFVTKNFFSKANGN 
RSGAPNVVVVMVDGWPTDKVEEASRLARESGINIFFITIEGAAENEKQYVVEPNFANKAVCRTNG 
FYSLHVOSWFGLHKTLOPLWKRVCDTDRLACSKTCLNSADIGFVIDGSSSVGTGNFRTVLQF"VTN 

LTKEFEISIDTDTRIGAVOYTYEORLEFGFDKYSSKPDILNAIKRWGYWSGGTSTGAAINFALEQL 

FKKSKPNKRKLMILITDGRSYDDWRIPAMAAHLKGVITYAIGWAWAACEELEWIATHPARDHSFF 

WDEFDNLHQYWPRIIONICTEFNSOPRN 

Important features: 
Signal peptide: 
amino acids 1-26 

Transmembrane domain : 

amino acids 181-200 

N-glycosylation sites. 

amino acids 390-394, 52O-524. 

NInyristoyliation sites. 

amino acids 23-29, 93-99, 115-12, 262-268, 367-373, 389-395, 

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

Armidation site. 

amino acids 304-308 
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FIGURE 35 
CCGAGCACAGGAGATTGCCTGCGTAGGAGGTGGCGCGTGTGGGAAAAGCTATCAAGGAAGAAATGC 

CAAACCATGTCTTTTTTTCTGTTTTCAGAGTAGTTCACAACAGATCTGAGTGTTTTAATTAAGCATGGAAT 

ACAGAAAACAACAAAAAACTTAAGCTAATTCACTGGAATTCCACAGTFTTCTTAGCTCCCTGGACCC 

GGTTGACCTGTGGCTCTCCCGCGGCTGCTCTATCACGTGGTGCCTCCGACACTCACCCCGAGGTA 

AAGAACCTTCGGCTCGCGTGCTTCTGAGCTGCTGTGGATGGCCTCGGCTCTCTGGACTGTCCTTCCGAGTA 
GGAGCACTGAGATCCCTCAAATGGAGCCTCCTGCTGCTGTCACTCCGAGTTTCTTGGATGTGGTAC 

CCAGCCTTCCCCACTACAATGGATAGAACGCGTGAACTGGATGACCTAGAGTATGAGCCGATA 

CAGACAAGACTTTCACECACACCGAGAGCATTCAAACGCTCTCATCAAAATCCATTTCGGTCATC 

TGGTGACCTCCCACCCTTCAGATGTGAAAGCCAGGCAGGCCATTAGAGTTACTTGGGGTGAAAAAAAGTCT 

TGGTGGGGATATGAGGTTCTTACATTTTTCTTATTAGGCCAAGAGGCTGAAAAGGAAGACAAAATGTTGGC 
ATGCCTTAGAGGATGAACACCTTCTITATGGGACATAATCCGACAAGATTTTAGACACAATAAA 

ACCTGACCTTGAAAACCATAGGCACAGGTGGGTAACGAGTTTGCCCCAAGCCAAGTACGAAG 

AAGACAGACACIGATGTTTCATCAAACGGCAATTAGTGAAGTATCTTAAACCTAAACCACTCAGA 

GAAGTTTTTCACAGGTTATCCTCTAATTGATAATTATTCCTATAGAGGATTTTACCAAAAAACCCATATTT 

CTTACCAGGAGAICCCAAGGTGTCCCCCATACTGCAGGGGTTGGGTATATAAGCCAGAGAT 

TTGGTGCCAAGGATCTAGAAATGATGGGTCACGTAAAACCCATCAAGTTTGAAGATGTTTATGTCGGGAT 

CTGTTTGAATTCATAAAAGTGAACACATATTCCAGAAGACACAAACTTTTCTTCTATAAGAATCC 

ATEGGAGCGTCAACTGAGACGGGATTGCAGCCATGGCTTTCTCCAAGGAGATCATCACTTT 

TGGCAGGTCATGCTAAGGAACACCACATGCCATTATTAACTTCACATTCTACAAAAAGCCTAGAAGGACAG 
GAACCTTGGGAAAGGTTAAATAAAGTAGGTACGTGGAAAATCATGGGGAGGTCAGGTGCTGGC 

ACACTGAACTGAAACTCATGAAAAACCCAGACGGAGACTGGAGGGTTACACGTGATTATTAGTCAGG 

CCCTTCAA AGATGATAGTGGAGGAATAAAATAAAGGAATGGAGGTTTTGCTAAAGAAATTAATAGG 

ACCAAACAATTGGACATGTCACGTAGACTAGAATTTCTTAAAAGGGTGTTACTGAGTATAAGCTCA 

CTAGGCTGTAAAAACAAAACAATGTAGAGTATTTATTGAACAAGTAGTCACTTGAAGGTTTGTGTA 

TATCTTATGTGGATTACCAATTTAAAAATATATGTAGTTCTGTGTCAAAAAACTTCTTCACTGAAGTTATA 

CTGAACAAAATTTTACCTGTTTTGGCAATAAAGTACTCA AGAIGTGCAGATTTCACAGTTAI 

ATTATTTAAAATTACTTCAACTTTGGTTTTTAAATGTTTTGACGATTCAATACAAGATAAAAAGGATAG 

TGAATCATTCTTTACAGCAAACATTTCCAGTTACTTAACTGACAGTTTATTATTGATACATCACCCA 

EAATGTAAAGTCATAGGTCATTATTGCATACAGTAATCTCTTGGACTTTGTEAAATATTACTGGGT 

AATATAGAGAAGAATAAAGCAAGAAAATCGAAAA 
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FIGURE 36 
MASALWTVLPSRMSLRSLKWSLLLLSLLSFFVMWYLSLPHYNVIERVNWMYFYEYEPIYRODFHF 
TLREHSNCSHONPFLVIIWTSHPSDVKARQAIRVTWGEKKSWWGYEVLTFELLGQEAEKEDKMLA 

LSLEDEHLLYGDIIRODFLDTYNNLTLKTIMAFRWVTEFCPNAKYVMKTDTDVFINTGNLVKYLL 

NLNHSEKFFTGYPLIDNYSYRGFYQKTHISYQEYPFKVFPPYCSGLGYIMSRDLVPRYEMMGHV 

KPIKFEDVYVGICLNLLKVNIHIPEDTNLFFLYRIHLDWCQLRRVIAAHGFSSKEIITFWQVMLR 
NTTCHY 

Important features: 

Type II transmembrane domain: 

amino acids 20-39 

N-glycosylation sites. 

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

Glycosaminoglycan attachment site. 

allino acids 239-243 

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

N-myristoylation site. 

alaino acids 271-277 
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FIGURE 38 
MELGCWTQLGLTFLOLLLISSLPREYTVINEACPGAEWNIMCRECCEYDOIECVCPGKREVVGYT 
IPCCRNEENECDSCLIHPGCTIFENCKSCRNGSWGGTLDDFYVKGFYCAECRAGWYGGDCMRCGQ 

WLRAPKGOILLESYPLNAHCEWTIHAKPGEVIOLREVMLSLEFDYMCOYDYVEVRDGDNRDGQII 

KRVCGNERPAPIOSIGSSLHVLFHSDGSENFDGFHAIYEEITACSSSPCFHDGTCVLDKAGSYKC 

ACLAGYTGORCENLLEERNCSDPGGPWNGYOKITGGPGLINGRHAKIGTWWSFFCNNSYWLSGNE 

KRTCOONGEWSGKOPICIKACREPKISDLVRRRVLPMOVOSRETPLHOLYSAAFSKOKLOSAPTK 

KPALPFGDIPMGYOHLHTOLOYECISPFYRRLGSSRRTCLRTGKWSGRAPSCIPICGKIENITAP 

KTOGLRWPWOAAIYRRTSGVHDGSLHKGAWFLWCSGALVINERTVVVAAHCVTDLGKVTMIKTADL 

KVVLGKFYRDDDRDEKTIOSLOISAIILHPNYDPILLDADIAILKLLDKARISTRVOPICLAASR 

DLSTSFQESHITVAGWNVLADVRSPGFKNDTLRSGVVSVVDSLLCEEQHEDHGIPVSVTDNMFCA 
SWEPTAPSDICTAETGGAAWSFPGRASPEPRWHLMGLWSWSYDKTCSERSTAFTKWIPFKDWI 

ERNMK 

Important features of the protein: 
Signal peptide: 

attaino 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, 298-3O4, 308-314, 
474 - 480, 491–497, 638-644, 666-672 
Amidation site. 

amino acids 56-60 

Serine proteases, trypsin family. 
amino acids 489-506 

CUB domain proteins profile. 

amino acids 150-67 
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FIGURE 39 
GGTTCCTACATCCTCCATCTGAGAATCAGAGAGCATAATCTTCTTACGGGCCCGTGATTTATTAACGGGCTTAATC 

TGAAGGTTCTCAGTCAAATTCTTTGTGATCTACTGATTGTGGGGGCATGGCAAGGTTTGCTTAAAGGAGCTTGGCTGG 

TTTGGGCCCTTGTAGCTGACAGAAGGTGGCCAGGGAGAATGCAGCACACTGCTCGGAGAATGAAGGCGCTTCTGTFGC 
TGGTCTTGCCTTGGCTCAGTCCTGCTAACTACATTGACAATGTGGGCAACCTGCACTTCCTGTATTCAGAACTCTGTA 

AAGGTGCCCCCACTACGGCCGACCAAAGATAGGAAGAGGCGCTCACAAGATGGCTGTCCAGACGGCTGTGCGAGCC 

TCACAGCCACGGCTCCCCCCCAGAGGTTCGCAGCGCCACCATCTCCTTAATGACAGACGAGCCTGGCCTAGACA 

ACCCTGCCTACGTGTCCTCGGCAGAGGACGGGCAGCCAGCAATCAGCCCAGTGGACTCTGGCCGGAGCAACCGAACTA 
GGGCACGGCCCTTTGAGAGACCACTATAGAAGCAGATCATTTAAAAAAATAAATCGAGCTTTGAGTGTCTTCGAA 

GGACAAAGAGCGGGAGGCAGTTGCCAACCATGCCGACCAGGGCAGGGAAAACTGAAAACACCACTGCCCCTGAAG 

TCTCCAAGGGTACCACCTGAETCCAGATGGGAAATTACCAGCATCAAGATCAATCGAGTAGATCCCAGGAAA 

GCCTCTCTATTAGGCTGGTGGGAGGTAGCGAAACCCCACTGGTCCATATCATTATCCAACACATTTATCGTGATGGGG 
TGACGCCAGAGACGGCCGGCTACTGCCAGGAGACATCATTCTAAAGGTCAACGGGATGGACATCAGCAATGTCCCTC. 

ACAACTACGCTGTGCGCTCCTGCGGCAGCCCTGCCAGGTGCTGTGGCTGACGTGATGCGTGAACAGAAGTTCCGCA. 

GCAGGAACAATGGACAGGCCCCGGAGCCTACAGACCCCGAGAGACAGCTTTCAGTGATTCTCAACAAAAGAGCC 

CCGAGGAGCAGCTTGGAATAAAACTGGTGCGCAAGGTGGATGAGCCTGGGGTTTCATCTTCAATGTGCTGGATGGCG 

GGGGCATACGACATGGTCAGCTGAGGAGAATGACCGTGTGTTAGCCACAAGGACAGATCCGATATGGCA 

GCCCAGAAAGGCGGCTCATCGATTCAGGCCAGTGAAAGACGTGTTCACCTCGTCGTGTCCCGCCAGGTCGGCAGC 

GGAGCCCGACATCTTCAGGAAGCCGGCTGGAACAGCAATGGCAGCTGGCCCCAGSGCCAGGGGAGAGGAGCAACA 

CTCCCAAGccCCTcCATCCTACAATTACTTGTCATGAGAAGGTGGTAAATATCCAAAAAGACCCCGGTGAATCTCTCG 
GCATGACCGTCGCAGGGGGAGCATCACATAGAGAATGGGATTTGCCTATCTATGTCATCAGTGTGAGCCCGGAGGAG 

TCATAAGCAGAGATGGAAGAAAAAAACAGGTGACATTTTGTTGAATGTGGATGGGGTCGAACTGACAGAGGTCAGCC 

GAGTGAGGCAGTGGCATTATTGAAAAGAACACATCCTCGATAGTACT CAAAGCTTTGGAAGTCAAAGAGTATGAGC 

CCCAGGAAGACTGCAGCAGCCCAGCAGCCCTGGACTCCAACCACAACATGGCCCCACCCAGTGACTGGTCCCCATCCT 
GGGTCATGTGGCTGGAATTACCACGGTGCTGTAAACTGTAAAGATATTGTATTACGAAGAAACACAGCTGGAAGTC 

TGGGCTTCTCCATGTAGGAGGTTATGAAGAATACAATGGAAACAAACCTTTTTCACAAATCCAGTGAAGGAA 

CACCAGCATACAATGAGGAAGAATTAGATGGGTGATATTCTTCTTGCTGTCAATGGTAGAAGTACATCAGGAATGA 

TACAIGCTTGCTTGGCAAGACTGCTGAAAGAACTTAAAGGAAGAATTACTCTAACTATTGTTTCTTGGCCTGGCACT. 

TTTTATAGAATCAATGATGGGTCAGAGGAAAACAGAAAAATCACAAATAGGCTAAGAAGTTGAAACACTATATTTATC 
TGTCAGTTTTTATATTTAAAGAAAGAATACATTGTAAAAATGTCAGGAAAAGTATGATCATCTAATGAAAGCCAGTT 

ACACCTCAGAAAAATGATTCCAAAAAAAAAAACTACTAGTTTTTCAGTGGGAGGATTCTCATTACTCTAC 

AACATTGTTTAATTTTTTCTAETCAATAAAAAGCCCTAAAACAACTAAAATGATTGATTTGTATACCCCACTGAATT 

CAAGCTGATTTAAAFTAAAATTTGGTATATGCTGAAGCTGCCAAGGGTACATTATGGCCATTTTTAATTTACAGCT 

AAAAATTTTTTAAAAIGCATTGCGAGAAACGGCTTTCATCAAACAAGAATAAATATTTTTCAGAAGTAAA 
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FIGURE 40 
MKALLLLVLPWLSPANYIDNVGNLHFLYSELCKGASHYGLTKDRKRRSQDGCPDGCASLTATAPS 
PEVSAAATISLMTDEPGLDNPAYVSSAEDGQPAISPVDSGRSNRTRARPFERSTIRSRSFKKINR 

ALSVLRRTKSGSAVANHADOGRENSENTTAPEVFPRLYHLIPDGEITSIKINRVDPSESLSIRLV 
GGSETPLWHIIIQHIYRDGVIARDGRLLPGDIILKVNGMDISNVPHNYAVRLLRQPCOVLWLTVM 

REQKERSRNNGOAPDAYRPRDDSFHVILNKSSPEEQLGIKLVRKWDEPGVFIFNVLDGGVAYRHG 

OLEENDRVLAINGHDLRYGSPESAAHLIOASERRVHLWWSROVRORSPDIFOEAGWNSNGSWSPG 

PGERSNTPKPLHPTITCHEKVVNIOKDPGESLGMTVAGGASHREWDLPIYVISWEPGGVISRDGR 

IKTGDILLNWDGVELTEVSRSEAVALLKRTSSSIVLKALEVKEYEPQEDCSSPAALDSNHNMAPP 

SDWSPSWWMWLELPRCYNCKDWLRRNTAGSLGFCWGGYEEYNGNKPFFIKSWEGTPAYNDG 

RIRCGDLAVNGRSTSGMHACLARLIKELKGRTTIWSWPGTFL 

Important features: 
Signal peptide: 

amino acids 1-15 

N-glycosylation sites. 

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

Tyrosine kinase phosphorylation sites. 

amino acids 433-441, 492-500 

N-myristoylation sites. 

amino acids 51-57, 141-147, 233-239, 344-350, 423 – 429, 447-453, 
467-473, 603-609 
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FIGURE 41 
ACCAGGCATTGTATCTTCAGTTGTCATCAAGTTCGCAATCAGATTGGAAAAGCTCAACTTGAAGCTTT 

CTTGCCTGCAGTGAAGCAGAGAGATAGATATTATTCACGTAATAAAAAACATGGGCTTCAACCTGACT 
TTCCACCTTTCCTACAAATTCCGATTACTGTTGCTGTTGACTTTGTGCCTGACAGTGGTTGGGTGGGC 

CACCAGTAACTACTTCGTGGGTGCCATTCAAGAGATTCCTAAAGCAAAGGAGTTCATGGCTAATTTCC 

ATAAGACCCTCATTTTGGGGAAGGGAAAAACTCTGACTAATGAAGCATCCACGAAGAAGGTAGAACTT 

GACAACTGTCCT TCTGTGTCTCCTTACCTCAGAGGCCAGAGCAAGCCATTTT CAAACCAGATCTCAC 

TTTGGAAGAGGTACAGGCAGAAAATCCCAAAGTGTCCAGAGGCCGGTATCGCCCTCAGGAATGTAAAG 

CTTTACAGAGGGTCGCCATCCCGTTCCCCACCGGAACAGAGAGAAACACCTGATGTACCTGCTGGAA 

CATCTGCATCCCTTCCTGCAGAGGCAGCAGCTGGATTATGGCATCTACGTCATCCACCAGGCTGAAGG 

TAAAAAGTTTAATCGAGCCAAACTCTTGAATGTGGGCTATCTAGAAGCCCTCAAGGAAGAAAATTGGG 

ACTGCTTTATATTCCACGATGTGGACCTGGTACCCGAGAATGACTTTAACCTTTACAAGTGTGAGGAG 

CATCCCAAGCATCTGGTGGTTGGCAGGAACAGCACGGGTACAGGTTACGTTACAGTGGATAETTTGG 

GGGTGTTACTGCCCTAAGCACAGACCAGTTTTTCAAGGTGAAGGATTCTCTAACAACTACTGGGGAT 

GGGGAGGCGAAGACGATGACCTCAGACTCAGGGTTGAGCTCCAAAGAAGAAAATTTCCCGGCCCCTG 

CCTGAAGTGGGTAAATATACAATGGTCTTCCACACTAGAGACAAAGGCAATGAGGTGAACGCAGAACG 

GATGAAGCTCTTACACCAAGTGTCACGAGTCGGAGAACAGAGGGTTGAGTAGTTGTTCTTATAAAT 

TAGTATCTGTGGAACACAATCCTTTATATATCAACATCACAGTGGATTTCTGGTTTGGTGCATGACCC 
TGGATCTTGGTGATGTTTGGAAGAACTGATTCTTTGTTTGCAATAATTTGGCCTAGAGACT CAA 

ATAGTAGCACACATTAAGAACCGTTACAGCTCATTGTTGAGCTGAATTTCCTTTTTGTATTTCT 

TAGCAGAGCTCCTGGTGATGTAGAGTATAAAACAGTTGTAACAAGACAGCTTCTTAGTCATTTGAT 

CATGAGGGTTAAATATTGTAATATGGATACTTGAAGGACTTTATATAAAAGGATGACT CAAAGGATAA 

AATGAACGCTATTTGAGGACTCTGGTTGAAGGAGATTTATTTAAATTTGAAGTAATATATTAGGGAT 

AAAAGGCCACAGGAAATAAGACTGCTGAATGTCTGAGAGAACCAGAGTTGTECTCGTCCAAGGTAGAA 

AGGTACGAAGATACAATACTGTTATTCATTTATCCTGTACAATCATCTGTGAAGTGGTGGTGTCAGGT 

GAGAAGGCGTCCACAAAAGAGGGGAGAAAAGGCGACGAATCAGGACACAGTGAACTTGGGAATGAAGA 

GGTAGCAGGAGGGTGGAGTGTCGGCTGCAAAGGCAGCAGTAGCTGAGCTGGTTGCAGGTGCTGATAGC 

CTTCAGGGGAGGACCTGCCCAGGTATGCCTTCCAGTGATGCCCACCAGAGAATACATTCTCTATTAGT 

TTTTAAAGAGTTTTTGTAAAATGATTTTGTACAAGTAGGATAEGAATTAGCAGTTTACAAGTTTACAT 

ATTAACTAATAATAAATATGTCTATCAAATACCTCTGTAGTAAAATGTGAAAAAGCAAAA 
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FIGURE 42 
MGFNLTFHLSYKFRLLLLLTLCLTWVGWATSNYFWGAIQEIPKAKEEMANFHKTLILGKGKTLTN 

EASTKKVELDNCPSVSPYLRGQSKLIFKPDLTLEEVQAENPKVSRGRYRPQECKALQRVAILVPH 
RNREKHLMYLLEHLHPFLOROQLDYGEY WIHOAEGKKENRAKLLNVGYLEALKEENWDCFIFHDW 

DLVPENDFNLYKCEEHPKHLVVGRNSTGYRLRYSGYFGGVTALSREOFFKVNGFSNNYWGWGGED 

DDLRLRVELORMKISRPLPEVGKYTMVFHTRDKGNEVNAERMKILHCWSRVWRTDGESSCSYKLV 

SVEHNPLYINITVDFWFGA 

Inportant features: 

Signal peptide: 

amino 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 

CCGCTTGCCTCCTGCTCCTCCCCTCCTCGCCAGCCTGACCAGTGGCTCTGTTTTCCCACAACAG 

ACGGGACAACTTGCAGAGCTGCAACCCCAGGACAGAGCTGGAGCCAGGGCCAGCTGGATGCCCAT 

GTTCCAGACGCGAAGGAGGCGAGACACCCACTTCCCCATCTCCATTTTCTGCTCCGGCTCCT.G.T.C 

ATCGATCAAAGTGTGGGATGTGCTGCAAGACGTAGAACCTACCTGCCCTGCCCCCGTCCCCTCCC 

TTCCTTATTTATTCCTGCTGCCCCAGAACATAGGTCTTGGAATAAAATGGCTGGTTCTTTTGTTT 
TCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 44 
MALSSOWAACLL,L,L,L,LLASLTSGSWFPOOTGOLAELOPODRAGARASWMPMFORRRRRDEHFPI 

CFCCGCCHRSKCGMCCKT 

Important features : 
Signal peptide: 
amino acids 1-24 

cAMP- and cqMP-dependent protein kinase phosphorylation site. 

amino acids 58-59 

N-myristoylation site. 

amino acids 44-50 

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

TCCGTGGTGGGGCCGTGACTTTCCCCCTGAAGCCAAAGTAAAGCAAGTTGACTCTATTGTCTG 

GACCTTCAACACAACCCCTCTTGTCACCATACAGCCAGAAGGGGGCACTATCATAGTGACCCAAA. 

AFCGTAATAGGGAGAGAGTAGACTTCCCAGATGGAGGCTACTCCCTGAAGCTCAGCA AACTGAAG 

AAGAATGACTCAGGGATCTACTATGTGGGGATATACAGCTCATCACTCCAGCAGCCCTCCACCCA 
GGAGTACGTGCTGCATGTCTACGAGCACCTGT CAAAGCCTAAAGTCACCATGGGTCTGCAGAGCA 

ATAAGAATGGCACCTGTGTGACCAATCTGACATGCTGCATGGAACATGGGGAAGAGGATGTGATT 

ATACCTGGAAGGCCCTGGGGCAAGCAGCCAATGAGTCCCATAATGGGTCCATCCTCCCCATCTC 

CTGGAGATGGGGAGAAAGTGATATGACCTTCATCTGCGTTGCCAGGAACCCTGTCAGCAGAAACT 

TCTCAAGCCCCATCCTTGCCAGGAAGCTCTGTGAAGGTGCTGCTGATGACCCAGATTCCTCCATG 

GTCCTCCTGTGTCTCCTGTTGGTCCCCCTCCTGCTCAGTCCTTTGTACTGGGGCTATTTCTETG 

GTTTCTGAAGAGAGAGAGACAAGAAGAGTACATTGAAGAGAAGAAGAGAGTGGACATTTGTCGGG 
AAACTCCTAACATATGCCCCCATCTGGAGAGA ACACAGAGTACGACACAATCCCTCACACTAAT 

AGAACAATCCTAAAGGAAGATCCAGCAAATACGGTTTACTCCACTGTGGAAATACCGAAAAAGAT 

GGAAAATCCCCACTCACTGCTCACGATGCCAGACACACCAAGGCTATTTGCCTATGAGAATGTTA 

TCTAGACAGCAGTGCACTCCCCTAAGTCTCTGCTCA 
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FIGURE 46 
MAGSPTCLTLYILWOLTGSAASGPVKELVGSVGGAWTFPLKSKVKQVDSIVWTFNTTPLVTIOP 

EGGTIIWTQNRNRERVDFPDGGYSLKLSKLKKNDSGIYY VGIYSSSLQQPSTQEYVT.HVYEHISK 

PKWTMGLOSNKNGTCVTNLTCCMEHGEEDWIYTWKALGOAANESHNGSILPISWRWGESDMTFIC 

WARNPVSRNFSSPILARKLCEGAADDPDSSMVLLCLLLVPLLLSLFVLGLFLWFLKREROEEYIE 

EKKRWDCRETPNICPHSGENTEYDTPHTNRTILKEDPANTWYSTVEIPKKMENPHSLTMPDT 

PREAYENW. 

Important features: 
Signal peptide: 

araino acids 1-22 

Transmembrane domain : 

amino acids 224-250 

Leucine zipper pattern. 
amino acids 229-251 

N-glycosylation sites. 

amino acids 98-102, 142-14 6, 148-152, 172-176, 176-18O, 204-208, 
29-295 
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FIGURE 47 
GGCTCGAGCGTTTCTGAGCCAGGGGTGACCATGACCTGCTGCGAAGGATGGACATCCTGCAATGG 

ATTCAGCCTGCTGGTTCTACTGCTGTTAGGAGTAGTTCT CAATGCGATACCTCTAATTGTCAGCT 

TAGTTGAGGAAGACCAATTTTCT CAAAACCCCATCTCTTGCTTTGAGTGGTGGTTCCCAGGAAT 

ATAGGAGCAGGTCTGATGGCCATTCCAGCAACAACAATGTCCTTGACAGCAAGAAAAAGAGCGTG 

CTGCAACAACAGAACTGGAATGTTTCTTTCATCATTTTTCAGTGTGATCACAGTCATTGGTGCTC 

TGTATTGCATGCTGATATCCATCCAGGCTCTCTTAAAAGGTCCTCTCATGTGTAATTCTCCAAGC 

AACAGTAATGCCAATTGTGAATTTTCATTGAAAAACATCAGTGACATTCATCCAGAATCCTTCAA 
CTTGCAGTGGTTTTTCAATGACTCTGTGCACCTCCTACTGGTTTCAATAAACCCACCAGTAACG 

ACACCATGGCGAGTGGCTGGAGAGCATCTAGTTTCCACTTCGATTCTGAAGAAAACAAACATAGG 
CTTATCCACTTCTCAGTATTTTTAGGTCTATTGCTTGTTGGAATTCTGGAGGTCCTGTTTGGGCT 

CAGTCAGATAGTCATCGGTTTCCTTGGCTGTCTGTGTGGAGTCTCTAAGCGAAGAAGTCAAATTG 

TGTAGTTTAATGGGAATAAAATGTAAGTATCAGTAGTTTGAAAAAAAAAAA 
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FIGURE 48 
MTCCEGWTSCNGFSLLVLLLLGV VLNAIPLIVSLVEEDOFSON PISCFEWWFPGIIGAGLMAIPA 

TTMSLTARKRACCNNRTGMFLSSFFSVITVIGALYCMLISIQALLKGPLMCNSPSNSNANCEFSL 
KNISDIHPESFNLOWEENDSCAPPTGFNKPTSNDTMASGWRASSFHFDSEENKHRLIHFSWFLGL 
LLWGILEWTFGLSQIVIGFLGCLCGVSKRRSQIV 

Important features: 
Transmembrane domains : 

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

N-glycosylation sites. 

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

cAMP- and cqMP-dependent protein kinase phosphorylation site. 
anino acids 223-227 

N-myristoylation sites. 

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

Prokaryotic Inertibrane lipoprotein lipid attachment site. 
amino acids 207-21.8 

TNFR/NGFR family cysteine-rich region protein. 
amino acids 4-12 
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FIGURE 49. 
ATCCGTTCTCTGCGCTGCCAGCTCAGGTGAGCCCTCGCCAAGGTGACCTCGCAGGACACTGGTGA 
AGGAGCAGTGAGGAACCTGCAGAGTCACACAGTTGCTGACCAATTGAGCTGTGAGCCTGGAGCAG 

ATCCGTGGGCTGCAGACCCCCGCCCCAGTGCCTCTCCCCCTGCAGCCCTGCCCCTCGAACTGTGA 

CATGGAGAGAGTGACCCTGGCCCTTCTCCTACTGGCAGGCCTGACTGCCTTGGAAGCCAATGACC 
CATTTGCCAATAAAGACGATCCCTTCTACTATGACTGGAAAAACCTGCAGCTGAGCGGACTGATC 
TGCGGAGGGCTCCTGGCCATTGCTGGGACGCGGCAGTTCTGAGTGGCAAATGCAAATACAAGAG 

CAGCCAGAAGCAGCACAGTCCTGTACCTGAGAAGGCCATCCCACTCATCACTCCAGGCTCTGCCA 

CTACTTGCTGAGCACAGGACTGGCCTCCAGGGATGGCCTGAAGCCTAACACTGGCCCCCAGCACC 
TCCTCCCCTGGGAGGCCTTATCCTCAAGGAAGGACTTCTCTCCAAGGGCAGGCTGTTAGGCCCCT 
TTCTGATCAGGAGGCTTCTTTATGAATTAAACTCGCCCCACCACCCCCTCA 
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FIGURE 5O 
MERVTLALLLLAGLTALEAN DPFANKDDPFYYDWKNLOLSGLICGGLLAIAGIAAWLSGKCKYKS 
SQKQHSPVPEKAIPLITPGSATTC 

Important features: 
Signal peptide: 

amino acids 1-16 

Transmembrane domain : 

aimino 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. 

GCGAAGGGGTGGGAAAGGCCATTGGCAA AGAGGCCGGAGGGGCAGCTGGCTCTAAAGTCAGTGAG 

GCCCTTGGCCAAGGGACCAGAGAAGCAGTTGGCACTGGAGTCAGGCAGGTTCCAGGCTTTGGCGC 

AGCAGATGCTTTGGGCAACAGGGTCGGGGAAGCAGCCCATGCTCTGGGAAACACTGGGCACGAGA 

TTGGCAGACAGGCAGAAGATGTCATTCGACACGGAGCAGATGCTGTCCGCGGCTCCTGGCAGGGG 

GTGCCTGGCCACAGTGGTGCTTGGGAAACTTCTGGAGGCCATGGCATCTTTGGCTCTCAAGGTGG 

CCTTGGAGGCCAGGGCCAGGGCAATCCTGGAGGTCTGGGGACTCCGTGGGTCCACGGATACCCCG 

GAAACT CAGCAGGCAGCTTTGGAATGAATCCTCAGGGAGCTCCCTGGGGTCAAGGAGGCAATGGA 

GGGCCACCAAACTTTGGGACCAACACTCAGGGAGCTGTGGCCCAGCCTGGCTATGGTTCAGTGAG 

AGCCAGCA ACCAGAATGAAGGGGCACGAATCCCCCACCATCTGGCTCAGGTGGAGGCTCCAGCA 

ACTCGGGGGAGGCAGCGGCTCACAGTCGGGCAGCAGTGGCAGTGGCAGCAATGGTGACAACAAC 

AATGGCAGCAGCAGTGGTGGCAGCAGCAGTGGCAGCAGCAGTGGCAGCAGCAGTGGCGGCAGCAG 

TGGCGGCAGCAGTGGTGGCAGCAGTGGCAACAGTGGTGGCAGCAGAGGTGACAGCGGCAGTGAGT 

CCTCCTGGGGATCCAGCACCGGCTCCTCCTCCGGCAACCACGGTGGGAGCGGCGGAGGAAATGGA 

CATAAACCCGGGTGTGAAAAGCCAGGGAATGAAGCCCGCGGGAGCGGGGAATCTGGGATTCAGGG 

CTTCAGAGGACAGGGA GTTTCCAGCAA CATGAGGGAAATAAGCAA AGAGGGCAATCGCCTCCTG 

GAGGCTCTGGAGACAATTATCGGGGGCAAGGGTCGAGCTGGGGCAGTGGAGGAGGTGACGCTGTT 

GGTGGAGTCAATACTGTGAACTCTGAGACGTCTCCTGGGATGTTTAACTTTGACACTTTCTGGAA 

GAATTTTAAATCCAAGCTGGGTTTCATCAACTGGGATGCCATAAACAAGGACCAGAGAAGCTCTC 

GCATCCCGTGACCTCCAGACAAGGAGCCACCAGATTGGATGGGAGCCCCCACACTCCCTCCTTAA 
AACACCACCCTCTCAT CACTAATCTCAGCCCTTGCCCTTGAAATAAACCTTAGCTGCCCCACAAA. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 52 
MKFQGPi.ACLILLALCLGSGEAGPLOSGEESTGTNIGEALGHGLGDALSEGWGKAGKEAGGAAGSKVS 

EALGOGTREAVGTGVRQVPGFGAADALGNRVGEAAHALGNTGHEIGRQAEDWIRHGADAVRGSWQGVP 

GHSGAWETSGGHGIFGSQGGLGGOGOGNPGGLGTPWVHGYPGNSAGSFGMNPOGAPWGOGGNGGPPNF 
GTNTQGAVAQPGYGSWRASNONEGCTNPPPSGSGGGSSNSGGGSGSQSGSSGSGSNGDNNNGSSSGGS 
SSGSSSGSSSGGSSGGSSGGSSGNSGGSRGDSGSESSWGSSGSSSGNHGGSGGGNGHKPGCEKPGNE 

ARGSGESGIQGFRGQGVSSNMREISKEGNRLLGGSGDNYRGOGSSWGSGGGDAVGGVNTVNSETSPGM 
FNFDTFWKNFKSKILGFINWDAINKDQRSSRIP 

Signal peptide: 

amino acids 1-21 

N-glycosylation site. 
artino acids 265-269 

Glycosaminoglycan attachment site. 

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

Casein kinase II phosphorylation site. 

amino acids 26-30, 109-113, 259-263, 300-304, 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, 270-27 6, 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 301-304 
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FIGURE 53 
GGAGAAGAGGTTGTGTGGGACAAGCTGCTCCCGACAGAAGGATGTCGCTGCTGAGCCTGCCCTGG 
CTGGGCCTCAGACCGGTGGCAATGTCCCCATGGCTACTCCTGCTGCTGGTTGTGGGCTCCTGGCT 

ACTCGCCCGCATCCTGGCTTGGACCTATGCCTTCTATAACAACTGCCGCCGGCTCCAGTGTTTCC 

CACAGCCCCCAAAACGGAACTGGTTTTGGGGT CACCTGGGCCTGATCACTCCTACAGAGGAGGGC 

TTGAAGGACTCGACCCAGATGTCGGCCACCTATTCCCAGGGCTTTACGGTATGGCTGGGTCCCAT 

CATCCCCTTCATCGTTTTATGCCACCCTGACACCATCCGGTCTATCACCAATGCCTCAGCTGCCA 

TTGCACCCAAGGATAATCTCTTCATCAGGTTCCTGAAGCCCTGGCTGGGAGAAGGGATACTGCFG 

AGTGGCGGTGACAAGTGGAGCCGCCACCGTCGGATGCTGACGCCCGCCTTCCATTTCAACATCCT 

GAAGTCCTATATAACGATCTTCAACAAGAGTGCAAACATCATGCTTGACAAGTGGCAGCACCTGG 

CCTCAGAGGGCAGCAGTCGTCTGGACATGTTTGAGCACATCAGCCTCATGACCTTGGACAGTCTA 

CAGAAATGCATCTTCAGCTTTGACAGCCATTGTCAGGAGAGGCCCAGTGAATATATTGCCACCAT 

CTTGGAGCTCAGTGCCCTTGTAGAGAAAAGAAGCCAGCATATCCTCCAGCACATGGACTTTCTGT 

ATTACCTCTCCCATGACGGGCGGCGCTTCCACAGGGCCTGCCGCCTGGTGCATGACTTCACAGAC 

GCTGTCATCCGGGAGCGGCGTCGCACCCTCCCCACTCAGGGTATTGATGATTTTTT CAAAGACAA 

AGCCAAGTCCAAGACTTGGATTTCATGATGTGCTTCTGCTGAGCAAGGATGAAGATGGGAAGG 

CATGTCAGATGAGGATATAAGAGCAGAGGCTGACACCTTCATGTTTGGAGGCCATGACACCACG 

GCCAGTGGCCTCCCTGGGTCCTGTACAACCTTGCGAGGCACCCAGAATACCAGGAGCGCTGCCG 

ACAGGAGGTGCAAGAGCTTCTGAAGGACCGCGATCCTAAAGAGATTGAATGGGACGACCTGGCCC 

AGCTGCCCTTCCTGACCATGTGCGTGAAGGAGAGCCTGAGGTTACATCCCCCAGCTCCCTTCATC 

TCCCGATGCTGCACCCAGGACATTGTTCTCCCAGATGGCCGAGTCATCCCCAAAGGCATTACCTG 

CCT CATCGATATTATAGGGGTCCATCACAACCCAACTGTGTGGCCGGATCCTGAGGTCTACGACC 

CCTTCCGCTTGACCCAGAGAACAGCAAGGGGAGGTCACCTCTGGCTTTTATTCCTTTCTCCGCA 

GGGCCCAGGAACTGCATCGGGCAGGCGTTCGCCATGGCGGAGATGAAAGTGGTCCTGGCGTTGAT 
GCTGCTGCACTTCCGGTTCCTGCCAGACCACACTGAGCCCCGCAGGAAGCTGGAATTGATCATGC 
GCGCCGAGGGCGGGCTTTGGCTGCGGGTGGAGCCCCTGAATGTAGGCTTGCAGTGACTTTCTGAC 

CCATCCACCTGTTTTTTTGCAGATTGTCATGAATAAAACGGTGCTGTCAAA 
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FIGURE 54 
MSLLSLPWLGLRPVAMSPWLLLLLWVGSWLLARILAWTYAFYNNCRRLQCFPQPPKRNWFWGHLG 
LITPTEEGLKDSTOMSATYSOGFTVWLGPIIPFIVLCHPDTIRSITNASAAIAPKDNLFIRFLKP 
WLGEGILLSGGDKWSRHRRMLTPAFHFNILKSYITIENKSANIMLDKWOHLASEGSSRLDMFEHI 
SLMTLDSLQKCIFSFDSHCQERPSEYIATILELSALVEKRSQHILOHMDFLYYLSHDGRRFHRAC 
RLVHDFTDAVIRERRRTLPTOGIDDFFKDKAKSKTLDFIDWLLLSKDEDGKALSDEDIRAEADTF 
MFGGHDTTASGLSWVLYNLARHPEYQERCRQEWQELLKDRDPKEIEWDDLAQLPFLTMCVKESLR 
THPPAPFESRCCTODIVT, PDGRVIPKGITCLIDIGVHHNPTVWPDPEVYDPFRFDPENSKGRSP 

IAFIPFSAGPRNCIGOAFAMAEMKV WLALMLLHFRFLPDHTEPRRKLE IMRAEGGLWLRVEPLN 

WGLC 

Inportant features: 
Transmembrane domains: 

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

Cytochrone P450 cysteine heme-iron ligand signature. 
aIaino acids 461 - 471. 

N-glycosylation sites. 

amino acids 112-116, 168-172 
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FIGURE 55 
ATCGCATCAATTGGGAGTACCATCTTCCTCATGGGACCAGTGAAACAGCTGAAGCGAATGTTTGA 
GCCTACTCGTTTGATTGCAACTATCATGGTGCTGTTGTGTTTTGCACTTACCCTGTGTTCTGCCT 
TTTGGTGGCATAACAAGGGACTTGCACTTATCTTCTGCATTTTGCAGTCTTTGGCATTGACGTGG 

TACAGCCTTTCCTTCATACCATTTGCAAGGGATGCTGTGAAGAAGTGTTTTGCCGTGTGTCTTGC 

ATAATTCATGGCCAGTTTTATGAAGCTTTGGAAGGCACTATGGACAGAAGCTGGTGGACAGTTTT 
GTAACTATCTTCGAAACCTCTGTCTTACAGACAGTCCCTTTTATCTTGCAGCAATGTGTTGCTT 

GTGATTCGAACATTTGAGGGTTACTTTTGGAAGCAACAATACATTCTCGAACCTGAATGTCAGTA 
GCACAGGATGAGAAGTGGGTTCTGTATCTTGTGGAGTGGAACTTCCTCATGTACCTGTTTCCTC 

TCTGGATGTTGTCCCACTGAATTCCCATGAATACAAACCTATTCAGCAACAGCAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 56 
MGPVKQLKRMFEPTRLIATIMVLLCFALTLCSAFWWHNKGLALIFCILQSLALTWYSLSFIPFAR 
DAWKKCFAWCLA 

Important features : 

Signal peptide: 
amino acids 1-33 

Type II fibronectin collagen-binding domain protein. 

amino acids 30-72 
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FIGURE 58 
MLCLCLYWPVIGEAQTEFOY FESKGLPAELKSIFKLSVFIPSQEFSTYRQWKQKIVQAGDKDLDG 

QLDFEEFWHYLQDHEKKLRLVFKILDKKNDGRIDAQEIMQSLRDLGVKISEQQAEKILKSMDKNG 
TMTIDWNEWRDYHLLHPVENIPEIILYWKHSTIFDVGENLTVPDEFTWEERQTGMWWRHLVAGGG 
AGAVSRTCTAPLDRLKVLMQWHASRSNNMGIWGGFTQMIREGGARSLWRGNGINVLKIAPESAIK 
FMAYEOIKRLWGSDQETLRIHERLWAGSLAGAIAQSSIYPMEWLKTRMALRKTGQYSGMLDCARR 
ILAREGVAAFYKGYVPNMLGIIPYAGIDLAVYETLKNAWLQHYAVNSADPGWFWLLACGTMSSTC 
GOLASYPLALVRTRMOAOASIEGAPEVTMSSLFKHILRTEGAFGLYRGLAPNFMKVIPAWSIESYW 
WYENLKITLGVOSR 

Important features : 

Signal peptide: 
amino acids 1-16 

Putative transmembrane domains: 

amino acids 284-3O4, 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 
GGGAACATGGGGAGGATGGAATCCTGAGCTGCACTTTTGAACCTGACATCAAACTTTCTGATAT 

CGTGATACAATGGCTGAAGGAAGGTGTTTTAGGCTTGGTCCATGAGTTCAAAGAAGGCAAAGATG 

AGCTGTCGGAGCAGGATGAAATGTTCAGAGGCCGGACAGCAGTGTTGCTGATCAAGTGATAGTT 

GGCAATGCCTCTTTGCGGCTGAAAAACGTGCAACTCACAGAGCTGGCACCTACAAATGTTATAT 

W CATCACTTCTAAAGGCAAGGGGAATGCTAACCTTGAGTATAAAACTGGAGCCTTCAGCATGCCGG 

AAGTGAATGTGGACTATAATGCCAGCTCAGAGACCTTGCGGTGTGAGGCTCCCCGATGGTTCCCC 

CAGCCCACAGTGGTCTGGGCATCCCAAGTTGACCAGGGAGCCAACTTCTCGGAAGTCTCCAATAC 

CAGCTTGAGCTGAACCGAGAATGTGACCATGAAGGTTGTGTCTGGCCTACAATGTACGA 

TCAACAACACAFACTCCTGTATGATTGAAAATGACATTGCCAAAGCAACAGGGGATATCAAAGTG 

ACAGAACGGAGATCAAAAGGCGGAGTCACCTACAGCTGCTAAACT CAAAGGCTTCCTGTGTGT 

CTCTTCTTTCTTTGCCATCAGCTGGGCACTTCTGCCTCTCAGCCCTTACCTGATGCTAAAATAAT 
GTGCCTTGGCCACAAAAAAGCATGCAAAGTCATTGTTACA ACAGGGATCTACAGAACTATTTCAC 

CACCAGATATGACCTAGTTTTATATTCTGGGAGGAAATGAATTCATATCTAGAAGTCGGAGTG 

AGCAAACAAGAGCAAGAAACAAAAAGAAGCCAAAAGCAGAAGGCTCCAATATGAACAAGATAAAT 

CTATCCAAAGACATATTAGAAGTTGGGAAAATAATTCATGTGAACTAGACAAGTGTGTTAAGA 

GTGATAAGTAAAATGCACGTGGAGACAAGTGCATCCCCAGATCTCAGGGACCTCCCCCTGCCTGT 

CACCTGGGGAGTGAGAGGACAGGATAGTGCATGTTCTTGTCTCTGAATTTTTAGTTATATGTGC 

TGTAATGTTGCTCTGAGGAAGCCCCTGGAAAGTCTATCCCAACATATCCACATCTTATATTCCAC 

AAATTAAGCTGTAGATGFACCCTA AGACGCTGCAATTGACGCCACTCGCAA CTCAGGGGCG 

GCTGCATTTTAGTAATGGGTCAAATGATTCACTTTTTATGATGCTTCCAAAGGTGCCTTGGCTTC 

TCTTCCCAACTGACAAATGCCAAAGTTGAGAAAAATGATCATAATTTTAGCATAAACAGAGCAGT 

CGGGGACACCGATTTTATAAATAAACTGAGCACCTTCTTTTTAAACAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 6O 
MAST, GOILFWSIISIIIILAGAIALIIGFGIS GRHSITWTTWASAGNIGEDGILSCTFEPDIKLS 

DIVIQWLKEGVLGLVHEFKEGKDELSEQDEMFRGRTAVFADQVIWGNASLRLKNWOLTDAGTYKC 
YIITSKGKGNANLEYKTGAFSMPEVNVDYNASSETLRCEAPRWFPOPTV WWASQVDOGANFSEVS 

NTSFELNSENVTMKV WSWLYNVTINNTYSCMIENDIAKATGDIKVTESEIKRRSHLQLLNSKASL 
CWSSFFASWALL-PLSPYLMLK 

IILportant features: 

Signal peptide: 
amino acids 1-28 

Transmembrane domain : 

amino acids 258-281 

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

N-myristoylation sites. 

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

GGGCTACCCCCTGGTGGTGGTTATGGGGGTCCTGCCCCTGGAGGGCCTTATGGACCACCAGCTGG 

TGGAGGGCCCTATGGACACCCCAATCCTGGGATGTCCCCTCTGGAACTCCAGGAGGACCATATG 

GCGGTGCAGCTCCCGGGGGCCCCTATGGTCAGCCACCTCCAAGTTCCTACGGTGCCCAGCAGCCT 

GGGCTTATGGACAGGGTGGCGCCCCTCCCAATGTGGATCCTGAGGCCTACTCCTGGTTCCAGTC 

GGGGACTCAGATCACAGTGGCTATATCTCCAGAAGGAGCTAAAGCAGGCCCTGGTCAACTGCA 

ATTGGTCTTCATTCAATGATGAGACCTGCCTCATGATGATAAACATGTTTGACAAGACCAAGTCA, 

GGCCGCATCGATGTCTACGGCTTCTCAGCCCTGTGGAAATTCATCCAGCAGTGGAAGAACCTCTT 

CCAGCAGTATGACCGGGACCGCTCGGGCTCCATTAGCTACACAGAGCTGCAGCAAGCTCTGTCCC 

AAATGGGCTACAACCGAGCCCCCAGTTCACCCAGCTTCTGGTCCCCGCTACGCCCACGCTCT 

GCCAATCCTGCCATGCAGCTTGACCGCTTCATCCAGGTGTGCACCCAGCTGCAGGTGCTGACAGA 

GGCCTCCGGGAGAAGGACACAGCTGTACAAGGCAACATCCGGCTCAGCTTCGAGGACTTCGTCA, 

CCATGACAGCTTCTCGGATGCTATGACCCAACCATCTGTGGAGAGTGGAGTGCACCAGGGACCTT 
TCCTGGCTTCTTAGAGTGAGAGAAGTATGTGGACATCTCTTCTTTTCCTGTCCCTCTAGAAGAAC 

ATTCTCCCTTGCTTGATGCAACACTGTTCCAAAAGAGGGTGGAGAGTCCTGCATCATAGCCACCA 
AATAGTGAGGACCGGGGCTGAGGCCACACAGATAGGGGCCTGATGGAGGAGAGGATAGAAGTTGA 

ATGTCCTGATGGCCATGAGCAGTTGAGTGGCACAGCCTGGCACCAGGAGCAGGTCCTTGTAATGG 

AGTTAGTGTCCAGTCAGCTGAGCTCCACCCTGATGCCAGTGGTGAGTGTTCATCGGCCTGTTACC 
GTTAGTACCTGTGTTCCCTCACCAGGCCATCCTGTCAAACGAGCCCATTTTCTCCAAAGTGGAAT 

CTGACCAAGCATGAGAGAGATCTGTCTATGGGACCAGTGGCTTGGATTCTGCCACACCCATAAAT 

CCTTGTGTGTTAACTTCTAGCTGCCTGGGGCTGGCCCTGCTCAGACAAATCTGCTCCCTGGGCAT 

CTTTGGCCAGGCTTCTGCCCCCTGCAGCTGGGACCCCTCACTTGCCTGCCATGCTCTGCTCGGCT 

TCAGTCTCCAGGAGACAGTGGTCACCTCTCCCTGCCAATACTTTTTTTAATTTGCATTTTTTTC 

ATTTGGGGCCAAAAGTCCAGTGAAATTGTAAGCTTCAATAAAAGGATGAAACTCTGA 
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FIGURE 62 
MASYPYRQGCPGAAGQAPGAPPGSYYPGPPNSGGOYGSGLPPGGGYGGPAPGGPYGPPAGGGPYG 
HPNPGMFPSGTPGGPYGGAAPGGPYGOPPPSSYGAQQPGLYGOGGAPPNVDPEAYSWFQSVDSDH 
SGYISMKELKQALVNCNWSSFNDETCLMMINMFDKTKSGRIDWYGFSALWKFIQOWKNLFOQYDR 
DRSGSISYTELOOALSOMGYNLSPOFTOLLWSRYCPRSANPAMOLDRFIOVCTOLOVLTEAFREK 
DTAVOGNIRLSFEDFWTMTASRML 

Important features of the protein: 
Signal peptide: 

amino acids 1-19 

N-glycosylation site. 

amino acids i47-150 

Casein kinase II phosphorylation sites. 

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

N-tyristoylation 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 
TCCCAGGCCTCTTGCCCGGAGCATCGGTGTTGGGAGGAGAAAGTTTCCCAAAACTTCGGGACC 

AACTTGCCTCAGCTCGGACAACCTTCCTCCACTGGCCCCTCTAACTCTGAACATCCGCAGCCCGC 

TCTGGACCCTAGGTCTAATGACTTGGCAAGGGTTCCTCTGAAGCTCAGCGTGCCTCCATCAGATG 

GCTTCCCACCTGCAGGAGGTTCTGCAGTGCAGAGGTGGCCTCCATCGTGGGGGCTGCCTGCCATG 

GATTCCTGGCCCCCTGAGGATCCTTGGCAGATGATGGCTGCTGCGGCTGAGGACCGCCTGGGGGA 

AGCGCTGCCTGAAGAACTCTCTTACCTCTCCAGGCTGCGGCCCTCGCTCCGGGCAGTGGCCCTT 

TGCCTGGGGAGCTTCTCCCGATGCCACAGGCCTCTCACCTGAGGCTTCACTCCTCCACCAGGAC 

TCGGAGTCCAGACGACTGCCCCGTTCTAATTCACTGGGAGCCGGGGGAAAAATCCTTTCCCAACG 

CCCTCCCTGGTCTCTCATCCACAGGGTTCTGCCTGATCACCCCTGGGGTACCCTGAATCCCAGTG 

TGTCCTGGGGAGGTGGAGGCCCTGGGACTGGTTGGGGAACGAGGCCCAGCCACACCCTGAGGGA 

ATCTGGGGTATCAATAATCAACCCCCAGGTACCAGCTGGGGAAATATTAATCGGTACCAGGAGG 

CAGCTGGGGAAATATTAATCGGTATCCAGGAGGCAGCTGGGGGAATATTAATCGGTATCCAGGAG 

GCAGCTGGGGGAATATTCATCTATACCCAGGTATCAATAACCCATTTCCTCCTGGAGTTCTCCGC 

CCTCCTGGCTCTTCTTGGAACATCCCAGCTGGCTCCCTAATCCTCCAAGCCCTAGGTTGCAGTG 

GGGCTAGAGCACGATAGAGGGAAACCCAACATTGGGAGTTAGAGTCCTGCTCCCGCCCCTTGCTG 
TGTGGGCT CAATCCAGGCCCTGTTAACATGTTTCCAGCACTATCCCCACTTTTCAGTGCCTCCCC 

TGCCACCCAATAAAAAAAAGCACTTAGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 64 
MOGRVAGSCAPLGLLLWCLHLPGLFARSIGV WEEKVSONFGTNLPOLGCPSSTGPSNSEHPOPAL 

DPRSNDLARVPLKLSWPPSDGFPPAGGSAVQRWPPSWGLPAMDSWPPEDPWQMMAAAAEDRLGEA 
LPEELSYLSSAAAAPGSGPLPGESSPDATGLSPEASLLHODSESRRLPRSNSLGAGGKILSORP 

PWSLIHRVLPDHPWGTLNPSWSWGGGGPGTGWGTRPMPHPEGIWGINNOPPGTSWGNINRYPGGS 

WGNINRYPGGSWGNINRYPGGSWGNIHLYPGINNPFPPGVLRPPGSSWNIPAGFPNPPSPRLQWG 

Important features of the protein: 
Signal peptide: 

amino acids 1-26 

Casein kinase II phosphorylation sites. 

amino acids 56-59, 155-158 

N-tyristoylation sites. 

amino acids 48-53, 220-225, 221-226, 224-229 247-252, 258-263, . 
259-264, 269-274, 270-275, 280-285, 281-286, 305-310 
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FIGURE 65 
AAGGAGAGGCCACCGGGACTTCAGTGTCTCCTCCATCCCAGGAGCGCAGTGGCCACTATGGGGTC 

TGGGCTGCCCCTTGTCCTCCCTTGACCCTCCTTGGCAGCTCACAGGAACAGGGCCGGGTATGA 

CTTTGCAACTGAAGCTGAAGGAGTCTTTTCTGACAAATTCCTCCTATGAGCCAGCTTCCTGGAA 

TTGCTTGAAAAGCTCTGCCTCCTCCTCCATCTCCCTTCAGGGACCAGCGT CACCCTCCACCATGC 

AAGATCTCAACACCATGTTGTCTGCAACACATGACAGCCATTGAAGCCTGTGTCCTTCTTGGCCC 
GGGCTTTTGGGCCGGGGATGCAGGAGGCAGGCCCCGACCCTGTCTTTCAGCAGGCCCCCACCCTC 

CTGAGGGCAATAAATAAAATCGGTATGCTG 
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FIGURE 66 
MGSGLPLVLLLTLLGSSHGTGPGMTLQLKLKESFLTNSSYESSFLELLEKLCLLLHLPSGTSVTL 
HHARSQHHVVCNT 

Important features: 
Signal peptide: 

amino acids 1-19 

N-glycosylation site. 

armino acids 37-41 

N-Illyristoylation sites. 

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

TTCCTCGGCGCTGCCAACCCGCCACCCAGCCCATGGCGAACCCCGGGCTGGGGCTGCTTCTGGCG 
CTGGGCCTGCCGTTCCTGCTGGCCCGCTGGGGCCGAGCCTGGGGGCAAATACAGACCACTTCTGC 
AAATGAGAATAGCACGTTTTGCCTTCATCCACCAGCTCCAGCTCCGATGGCAACCTGCGTCCGG 
AAGCCATCACTGCTATCATCGTGGTCTTCTCCCTCTTGGCTGCCTTGCTCCTGGCTGTGGGGCTG 
GCACTGTTGGTGCGGAAGCTTCGGGAGAAGCGGCAGACGGAGGGCACCTACCGGCCCAGTAGCGA 
GGAGCAGTCTCCCATGCAGCCGAGGCCCGGGCCCCTCAGGACTCCAAGGAGACGGTGCAGGGCT 

GCCTGCCCATCTAGGTCCCCTCTCCTGCATCTGTCTCCCTTCATTGCTGTGTGACCTTGGGGAAA 
GGCAGTGCCCTCTCTGGGCAGTCAGACCACCCAGTGCTTAATAGCAGGGAAGAAGGTACT'''CAA 
AGA CTCTGCCCCTGAGGTCAAGAGAGGATGGGGCTATTCACTTTTATATATTATATAAAATTAG 

TAGTGAGATGTAAAAAAAAAAAAAAAAAA 
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FIGURE 68 
MANPGLGLLLALGLPFLLARWGRAWGOIOTTSANENSTVLPSSTSSSSDGNLRPEAIFAI IWWFS 
LLAALLLAVGLALLVRKLREKROTEGTYRPSSEEOFSHAAEARAPODSKETWOGCLPI 

Important features: 
Signal peptide: 
amino acids 1-19 

Transmembrane domain : 

amino acids 56-80 

N-glycosylation site. 
artino acids 36-40 

cAMP- and cqMP-dependent protein kinase phosphorylation site. 
amino acids 86-90 

Tyrosine kinase phosphoryliation site. 
amino acids 86-94 

N-myristoylation sites. 

amino acids 7-13, 26-32 
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FIGURE 70 
MGLFRGFWFLLVLCLLHOSNTSFIKLNNNGEEDIVIVIDPSVPEDEKIIEQIEDMVTTASTYLFE 
ATEKRFFFKNWSILIPENWKENPOYKRPKHENHKHADVIVAPPTLPGRDEPYTKOFTECGEKGEY 
IHFTPDLLLGKKONEYGPPGKLFVHEWAHLRWGVFDEYNEDOPFYRAKSKKIEATRCSAGISGRN 
RVYKCOGGSCLSRACRIDSTTKLYGKDCQFFPDKVOTEKASTMEMOSIDSVVEFCNEKTHNQEAP 
SLONIKCNFRSTWEVISNSEDFKNTIPMVTPPPPPVFSLLKISQRIWCLVLDKSGSMGGKDRLNR 
MNOAAKHFLLOTWENGSWVGMVHFDSTATIVNKLIOIKSSDERNTLMAGLPTYPLGGTSICSGIK 
YAFQVIGELHSQLDGSEVLLLTDGEDNTASSCIDEVKQSGAIVHFIALGRAADEAVIEMSKITGG 
SHFYVSDEAONNGLIDAFGALTSGNTDLSQKSLOLESKGLTLNSNAWMNDTVIIDSTVGKDTFFL 
ITWNSLPPSISLWDPSGTIMENFTVDATSKMAYLSIPGTAKWGTWAYNLOAKANPETLTITWTSR 
AANSSVPPITVNAKMNKDVNSFPSPMIWYAEILOGY VPVLGANVTAFIESONGHTEWLELLDNGA 
GADSFKNDGWYSRYFTAYTENGRYSLKVRAHGGANTARLKLRPPLNRAAYIPGWWWNGEIEANPP 

RPEEDEDTOTTLEDFSRTASGGAFVVSQVPSLPLPDOYPPSQITDLDATWHEDKIII.TWTAPGDN 
FDVGKVORYIIRISASILDLRDSFDDALOVNTTDLSPKEANSKESFAFKPENISEENATHIFIAI 
KSIDKSNLTSKVSNIAQVTLFIPQANPDDIDPTPT PTPT PTPDKSHNSGVNISTLWT SWIGSWWI 

WNFILSTI 

Signal peptide: 

artino acids 1-21 

Putative transmembrane domains: 

amino acids 284-300, 617-633 

Leucine Zipper pattern. 

aimino acids 469-491, 47 6-498 

N-glycosylation site. - 

amino acids 20-24, 75-79, 340-344, 504-508, 542-546, 588-592, 
628-632, 811-815, 832-836, 837-8.41, 852-856, 896-900 
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FIGURE 72 
MMMVRRGLLAWISRVWWLLVLLCCAISWLYMLACTPKGDEEQLALPRANSPTGKEGYOAVLOEWE 
EQHRNYWSSLKRQIAQLKEELQERSEQLRNGQYQASDAAGLGLDRSPPEKTQADLLAFLHSQVDK 
AEWNAGVKLATEYAAVPFDSFTLOKWYOLETGT. TRHPEEKPWRKDKRDELVEAIESALETLNNPA 

ENSPNHRPYTASDFIEGIYRTERDKGTLYELTFKGDHKHEEKRLLFRPFSPIMKWKNEKLNMAN 
TLINVIVPLAKRVDKFRQEMON FREMCIEQDGRVHLTV WYFGKEEINEVKGILENTSKAANFRNF 

TFIQLNGEFSRGKGLDVGARFWKGSNVLLFFCDVDIYFTSEFLNTCRLNTQPGKKVFYPVLFSQY 
NPGIIYGHHDAVPPLEQQLVIKKETGFWRDFGFGMTCQYRSDFINIGGFDLDIKGWGGEDVHLYR 
KYLHSNLIVWRTPVRGLFHLWHEKRCMDELTPEQYKMCMOSKAMINEASHGOLGMLVFRHEIEAHL 
RKQKQKTSSKKT 

Intportant 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, 311-317, 339-345, 393-399 

Amidation site. 

amino acids 377-381 
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FIGURE 73 
GAGACTGCAGAGGGAGATAAAGAGAGAGGGCAAAGAGGCAGCAAGAGATTTGTCCTGGGGATCCA 
GAAACCCATGATACCCTACTGAACACCGAATCCCCTGGAAGCCCACAGAGACAGAGACAGCAAGA 
GAAGCAGAGATAAATACACTCACGCCAGGAGCTCGCTCGCTCTCTCTCTCTCTCTCTCACTCCTC 
CCTCCCTCTCTCTCTGCCTGTCCTAGTCCTCTAGTCCTCAAATTCCCAGTCCCCTGCACCCCTTC 

CTGGGACACTATGTTGTTCTCCGCCCTCCTGCTGGAGGTGATTTGGATCCTGGCTGCAGATGGGG 
GTCA ACACTGGACGTATGAGGGCCCACATGGTCAGGACCATTGGCCAGCCTCTTACCCTGAGTGT 

GGAAACAATGCCCAGTCGCCCATCGATATTCAGACAGACAGTGTGACATTTGACCCTGATTTGCC 
TGCTCTGCAGCCCCACGGATATGACCAGCCTGGCACCGAGCCTTTGGACCTGCACAACAATGGCC 
ACACAGTGCAACTCTCTCTGCCCTCTACCCTGTATCTGGGTGGACTTCCCCGAAAATATGTAGCT 
GCCCAGCTCCACCTGCACTGGGGTCAGAAAGGATCCCCAGGGGGGTCAGAACACCAGATCAACAG 
TGAAGCCA CATTTGCAGAGCTCCACATTGTACATTAGACTCTGATTCCTATGACAGCTTGAGTG 

AGGCTGCTGAGAGGCCTCAGGGCCTGGCTGTCCTGGGCATCCTAATTGAGGTGGGTGAGACTAAG 
AATATAGCTTATGAACACATTCTGAGTCACTTGCATGAAGTCAGGCATAAAGATCAGAAGACCTC 
AGTGCCTCCCTTCAACCTAAGAGAGCTGCTCCCCAAACAGCTGGGGCAGTACTTCCGCTACAATG 
GCTCGCT CACAACTCCCCCTTGCTACCAGAGTGTGCTCTGGACAGTTTTTTAEAGAAGGTCCCAG 

ATTTCAATGGAACAGCTGGAAAAGCTTCAGGGGACATTGTTCTCCACAGAAGAGGAGCCCTCTAA 

GCTTCTGGTACAGAACTACCGAGCCCTTCAGCCTCTCAATCAGCGCATGGTCTTTGCTTCTTTCA 
TCCAAGCAGGATCCTCGATACCACAGGTGAAATGCTGAGTCTAGGTGTAGGAATCTTGGTTGGC 
TGTCTCTGCCTTCTCCTGGCTGTTTATTTCATTGCTAGAAAGATTCGGAAGAAGAGGCTGGAAAA 
CCGAAAGAGTGTGGTCTTCACCTCAGCACAAGCCACGACTGAGGCATAAATTCCTTCTCAGATAC 
CATGGATGTGGATGACTTCCCTTCATGCCTATCAGGAAGCCTCTAAAAGGGGTGTAGGATCTGG 
CCAGAAACACTGTAGGAGTAGTAAGCAGATGTCCTCCTTCCCCTGGACATCTCTTAGAGAGGAAT 
GGACCCAGGCTGTCATTCCAGGAAGAACTGCAGAGCCTTCAGCCTCTCCAAACATGTAGGAGGAA 
ATGAGGAAATCGCTGTGTTGTTAATGCAGAGANCAAACTCTGTTTAGTTGCAGGGGAAGTTTGGG 
ATATACCCCAAAGTCCTCTACCCCCTCACTTTTATGGCCCTTTCCCTAGATATACTGCGGGATCT 

CTCCTTAGGATAAAGAGTTGCTGTTGAAGTTGTATATTTTTGATCAATATATTTGGAAATTAAAG 
TTTCTGACTTT 2 
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FIGURE 
MLFSALLLEVIWILAADGGOHWTYEGPH GODHWPASYPECGNNAOSPIDIOTDSWTFDPDLPALO 

PHGYDQPGTEPLDLHNNGHTVQLSLPSTLYLGGLPRKYVAAQLHLHWGOKGSPGGSEHQINSEAT 
FAELHIVHYDSDSYDSLSEAAERPOGLAVLGILIEVGETKNIAYEHILSHLHEVRHKDOKTSVPP 
FNLRELLPKQLGQYFRYNGSLTTPPCYQSVLWTWFYRRSQISMEQLEKLQGTLFSTEEEPSKLLV 
ONYRALOPLNORMVFASFIOAGSSYTTGEMLSLGVGILVGCLCLLLAVYFIARKIRKKRLENRKS 
VVFTSAOATTEA 

Important features of the protein: 

Signal peptide: 
amino acids 1-15 

Transmembrane domain : 

amino acids 291-31 O 

N-glycosylation site. 

amino acids 213-216 

Eukaryotic-type carbonic anhydrases proteins 
amino acids 197-245. 104-140, 22-69 
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FIGURE 
TGCCGCTGCCGCCGCTGCTGCTGTTGCTCCTGGCGGCGCCTTGGGGACGGGCAGTTCCCTGTGTC 
TCTGGTGGTTTGCCTAAACCTGCAAACATCACCTTCTTATCCATCAACATGAAGAATGTCCTACA 
ATGGACTCCACCAGAGGGTCTTCAAGGAGTTAAAGTTACTTACACTGTGCAGTATTTCATCACAA 
ATTGGCCCACCAGAGGTGGCACTGACTACAGATGAGAAGTCCATTTCTGTTGTCCTGACAGCTCC 
AGAGAAGTGGAAGAGAAATCCAGAAGACCTTCCTGTTTCCATGCAACAAATATACTCCAATCTGA 
AGTATAACGTGTCTGTGTTGAATACTAAATCAAACAGAACGTGGTCCCAGTGTGTGACCAACCAC 
ACGCTGGTGCTCACCTGGCTGGAGCCGAACACTCTTTACTGCGTACACGTGGAGTCCTTCGTCCC 
AGGGCCCCCTCGCCGTGCTCAGCCTTCTGAGAAGCAGTGTGCCAGGACTTTGAAAGATCAATCAT 
CAGAGTTCAAGGCTAAAATCATCTTCTGGTATGTTTTGCCCATATCTATTACCGTGTTTCTTTTT 
TCTGTGATGGGCTATTCCATCTACCGATATATCCACGTTGGCAAAGAGAAACACCCAGCAAATTT 
GATTTTGATTTATGGAAATGAATTTGACAAAAGATTCTTTGTGCCTGCTGAAAAAATCGTGATTA 
ACTTTATCACCCTCAATATCTCGGATGATTCTAAAATTCTCATCAGGAATGAGTTTACTGGGA 
AAAAGCAGTGATGTATCCAGCCTTAATGATCCTCAGCCCAGCGGGAACCTGAGGCCCCCTCAGGA 
GGAAGAGGAGGTGAAACATTTAGGGTATGCTTCGCATTTGATGGAAATTTTTTGTGACTCTGAAG 
AAAACACGGAAGGTACTTCTCTCACCCAGCAAGAGTCCCTCAGCAGAACAATACCCCCGGATAAA 
ACAGTCATTGAATATGAATATGATGTCAGAACCACTGACATTTGTGCGGGGCCTGAAGAGCAGGA 
GCTCAGTTTGCAGGAGGAGGTGTCCACACAAGGAACATTATTGGAGTCGCAGGCAGCGTTGGCAG 
TCTTGGGCCCGCAAACGTTACAGTACT CATACACCCCTCAGCTCCAAGACTTAGACCCCCTGGCG 

CAGGAGCACACAGACTCGGAGGAGGGGCCGGAGGAAGAGCCATCGACGACCCTGGTCGACTGGGA 
TCCCCAAACTGGCAGGCTGTGTATTCCTTCGCTGTCCAGCTTCGACCAGGATTCAGAGGGCTGCG 
AGCCTTCTGAGGGGGATGGGCTCGGAGAGGAGGGTCTTCTATCTAGACTCTATGAGGAGCCGGCT 
CCAGACAGGCCACCAGGAGAAAATGAAACCTATCCATGCAATTCATGGAGGAATGGGGGTTATA 
TGTGCAGATGGAAAACTGATGCCAACACTTCCTTTTGCCTTTTGTTTCCTGTGCAAACAAGTGAG 
TCACCCCTTTGATCCCAGCCATAAAGTACCTGGGATGAAAGAAGTTTTTTCCAGTTTGTCAGTGT 
CTGTGAGAATTACTTATTTCTTTTCTCTATTCTCATAGCACGTGTGTGATTGGTTCATGCATGTA 
GGTCTCTTAACAATGATGGTGGGCCTCTGGAGTCCAGGGGCTGGCCGGTTGTTCTAGCAGAGAA 
AGCAGTCAATAAATGTTTGCCAGACTGGGTGCAGAATTTATTCAGGTGGGTGT 
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FIGURE 76 
MSYNGLHORVFKELKILTLCSISSQIGPPEVALTTDEKSISWVLTAPEKWKRNPEDLPVSMQQIY 
SNLKYNWSVLNTKSNRTWSOCWTNHTLVLTWLEPNTLYCVHVESFVPGPPRRAOPSEKQCARTLK 
DQSSEFKAKIIFWYWLPISITVFLFSVMGYSIYRYIHVGKEKHPANLILIYGNEFDKRFFVPAEK 

IVINFITLNISDDSKISHQDMSLLGKSSDVSSLNDPQPSGNLRPPQEEEEVKHLGYASHLMEIFC 
DSEENTEGTSLTQQESLSRTIPPDKTVIEYEYDVRTTDICAGPEEQELSLQEEVSTQGTLLESQA 
ALAWLGPOTLOYSYTPOLODLDPLAQEHTDSEEGPEEEPSTTLVDWDPOTGRLCIPSLSSFDODS 
EGCEPSEGDGLGEEGLLSRLYEEPAPDRPPGENETYLMQFMEEWGLYWOMEN 

Important features: 

Signal peptide: 

amino acids 1-28 

Transmembrane 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 
CAAGCCACCCTCAGTCCCACTCCAGTTCTCATCCTCGGCCCAAAAGTCATCAAAGAAAAGCTGAC 
ACAGGAGCTGAAGGACCACAACGCCACCAGCATCCTGCAGCAGCTGCCGCTGCTCAGTGCCATGC 
GGGAAAAGCCAGCCGGAGGCATCCCTGTGCTGGGCAGCCTGGTGAACACCGTCCTGAAGCACATC 
AFCTGGCTGAAGGTCATCACAGCTAACATCCTCCAGCTGCAGGTGAAGCCCTCGGCCAATGACCA 

GGAGCTGCTAGTCAAGATCCCCCTGGACATGGTGGCTGGATTCAACACGCCCCTGGTCAAGACCA 
TCGTGGAGCCACAGACGACTGAGGCCCAAGCCACCATCCGCATGGACACCAGTGCAAGTGGC 

CCCACCCGCCTGGTCCTCAGTGACTGTGCCACCAGCCATGGGAGCCTGCGCACCAACTGCGTA 
TAAGCTCTCCTTCCTGGTGAACGCCTTAGCTAAGCAGGTCATGAACCTCCTAGTGCCATCCCTGC 
CCAATCTAGTGAAAAACCAGCTGTGTCCCGTGATCGAGGCTTCCTTCAATGGCATGTATGCAGAC 

CTCCTGCAGCTGGTGAAGGTGCCCATTTCCCTCAGCATTGACCGTCTGGAGTTTGACCTTCTGTA 
TCCTGCCATCAAGGGTGACACCATTCAGCTCTACCTGGGGGCCAAGTTGTTGGACTCACAGGGAA 
AGGTGACCAAGTGGTTCAATAACTCTGCAGCTTCCCTGACAATGCCCACCCTGGACAACATCCCG 

TTCAGCCTCATCGTGAGTCAGGACGTGGTGAAAGCTGCAGTGGCTGCTGTGCTCTCTCCAGAAGA 
ATTCATGGTCCTGTTGGACTCTGTGCTTCCTGAGAGTGCCCATCGGCTGAAGTCAAGCATCGGGC 
TGATCAATGAAAAGGCTGCAGATAAGCTGGGACTACCCAGATCGTGAAGATCCTAACTCAGGAC 

ACTCCCGAGTTTTTTATAGACCAAGGCCATGCCAAGGTGGCCCAACTGATCGTGCTGGAAGTGTT 
TCCCTCCAGTGAAGCCCTCCGCCCTTTGTTCACCCTGGGCATCGAAGCCAGCTCGGAAGCTCAGT 
TTTACACCAAAGGTGACCAACTTATACT CAACTTGAATAACATCAGCTCTGATCGGACCAGCTG 

ATGAACTCTGGGATTGGCTGGTTCCAACCTGATGTTCTGAAAAACATCATCACGAGATCATCCA 
CTCCATCCTGCTGCCGAACCAGAATGGCAAATTAAGATCTGGGGTCCCAGTGTCATTGGTGAAGG 

CCTTGGGATTCGAGGCAGCTGAGTCCTCACTGACCAAGGATGCCCTTGTGCTTACTCCAGCCTCC 
TTGTGGAAACCCAGCTCTCCTGTCTCCCAGTGAAGACTTGGATGGCAGCCATCAGGGAAGGCTGG 
GTCCCAGCTGGGAGTATGGGTGTGAGCTCTATAGACCACCCTCTCTGCAATCAATAAACACTTG 
CCTGTGAAAAA 
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FIGURE 78 
MAGPWTFTLLCGLLAATLICATLSPTAVLILGPKVIKEKLTOELKDHNATSILOOLPLLSAMREK 
PAGGIPVLGSLVNTVLKHIIWLKVITANILQLQVKPSANDQELLVKIPLDMVAGFNTPLVKTIVE 
FHMTTEAOATIRMDTSASGPTRLVLSDCATSHGSLRIQLLYKLSFLVNALAKQVMNLLWPSLPNL 
WKNOLCPVIEASFNGMYADLLQLVKWPISLSIDRLEFDLLYPAIKGDTIOLYLGAKLLDSOGKVT 
KWFNNSAASLTMPTLDNIPFSLIVSQDVVKAAWAAVLSPEEFMWLLDSVLPESAHRLKSSIGLIN 
EKAADKLGSTOIVKILTODTPEFFIDOGHAKVAOLIVLEWFPSSEALRPLFTLGIEASSEAOFYT 
KGDQLILNLNNISSDRIQLMNSGIGWFQPDVLKNIITEIIHSILLPNONGKLRSGVPVSLVKALG 
FEAAESSLTKDALVLTPASLWKPSSPWSO 

Important features of the protein: 
Signal peptide: 

artino acids 1-21 

N-glycosylation sites. 

amino acids 48-51, 264-267, 4 O1-404 

Glycosaminoglycan attachment site. 
amino acids 412- 415 

LBP / BPI / CETP family proteins. 
aimino acids 407-457 
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FIGURE 79 
GAGAGAAGTCAGCCTGGCAGAGAGACCGAAATGAGGGATTAGAGGGTTCAAGGAGCAAGAGC 

TTCAGCCTGAAGACAAGGGAGCAGTCCCTGAAGACGCTTCTACTGAGAGGTCTGCCATGGCCTCT 
CTTGGCCTCCAACTTGTGGGCTACATCCTAGGCCTTCTGGGGCTTTTGGGCACACTGGTTGCCAT 

GCTGCTCCCCAGCTGGAAAACAAGTTCTTATGTCGGTGCCAGCATTGTGACAGCAGTTGGCTTCT 
CCAAGGGCCTCTGGATGGAATGTGCCACACACAGCACAGGCAT CACCCAGTGTGACATCTATAGC 

ACCCTTCTGGGCCTGCCCGCTGACATCCAGGCTGCCCAGGCCATGATGGTGACATCCAGTGCAAT 
CTCCTCCCTGGCCTGCATTATCTCTGTGGTGGGCATGAGATGCACAGTCTTCTGCCAGGAATCCC 
GAGCCAAAGACAGAGTGGCGGTAGCAGGTGGAGTCTTTTTCATCCTTGGAGGCCTCCTGGGATTC 
ATTCCTGTTGCCTGGAATCTTCATGGGATCCTACGGGACTTCTACT CACCACTGGTGCCTGACAG 

CATGAAATTTGAGATTGGAGAGGCTCTTTACTTGGGCATTATTTCTTCCCTGTTCTCCCTGATAG 
CTGGAATCATCCTCTGCTTTTCCTGCTCATCCCAGAGAAATCGCTCCAACTACTACGATGCCTAC 
CAAGCCCAACCTCTTGCCACAAGGAGCTCTCCAAGGCCTGGTCAA CCTCCCAAAGTCAAGAGTGA 

GTTCAATTCCTACAGCCTGACAGGGTATGTGTGAAGAACCAGGGGCCAGAGCTGGGGGGTGGCTG 
GGTCTGTGAAAAACAGTGGACAGCACCCCGAGGGCCACAGGTGAGGGACACTACCACTGGATCGT 

GTCAGAAGGTGCTGCTGAGGATAGACTGACTTTGGCCATTGGATTGAGCAAAGGCAGAAATGGGG 
GCTAGTGTAACAGCATGCAGGTTGAATTGCCAAGGATGCTCGCCATGCCAGCCTTTCTGTTTTCC 
TCACCTTGCTGCTCCCCTGCCCTAAGTCCCCAACCCT CAACTTGAAACCCCATTCCCTTAAGCCA 

GGACT CAGAGGATCCCTTTGCCCTCTGGTTTACCTGGGACTCCATCCCCAAACCCACAATCACA 

TCCCACTGACTGACCCTCTGTGACAAAGACCCTCTCTCTGGCTGAGGTTGGCTCTTAGCTCATT 
GCTGGGGATGGGAAGGAGAAGCAGGGCTTTTGTGGGCATTGCTCTAACCTACTTCTCAAGCTTC 

CCTCCAAAGAAACTGATTGGCCCTGGAACCTCCATCCCACTCTTGTTATGACTCCACAGTGTCCA 
GACAATTTGTGCATGAACTGAAATAAAACCACCTACGGTATCCAGGGAACAGAAAGCAGGATG 
CAGGATGGGAGGACAGGAAGGCAGCCTGGGACATTTAAAAAAATA 
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FIGURE SO 
MASILGLQLVGYILGLLGE,LGTLVAMLLPSWKTSSYWGASIWTAVGFSKGLWMECATHSTGITQCD 
IYSTLLGLPADIQAAQAMMVTSSAISSLACIISVVGMRCTVFCQESRAKDRVAWAGGWFFILGGL 
LGFIPVAWNLHGILRDFYSPLVPDSMKFEIGEALYLGIISSLFSLIAGIILCFSCSSORNRSNYY 
DAYOAQPLATRSSPRPGQPPKWKSEFNSYSLTGYV 

Important features of the protein: 
Signal peptide: 

amino acids 1-24 

Transmembrane domains: 

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

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 
CCCGCGTTCTCTTTCCACCTT ICTCTTCTTCCCACCTTAGACCTCCCTTCCTGCCCTCCTTTCCT 

GCCCACCGCTGCTTCCTGGCCCTTCTCCGACCCCGCTCTAGCAGCAGACCTCCTGGGGTCTGTGG 
GTTGATCTGTGGCCCCTGTGCCTCCGTGTCCTTTTCGTCTCCCTTCCTCCCGACTCCGCTCCCGG 
ACCAGCGGCCTGACCCTGGGGAAAGGATGGTTCCCGAGGTGAGGGTCCTCTCCTCCTTGCTGGGA 
CTCGCGCTGCTCTGGTTCCCCCTGGACTCCCACGCTCGAGCCCGCCCAGACATGTTCTGCCTTTT 
CCATGGGAAGAGATACTCCCCCGGCGAGAGCTGGCACCCCTACTGGAGCCACAAGGCCTGATGT 
ACTGCCTGCGCTGTACCTGCTCAGAGGGCGCCCATGTGAGTTGTTACCGCCTCCACTGTCCGCCT 
GTCCACTGCCCCCAGCCGTGACGGAGCCACAGCAATGCGTCCCAAGTGTGTGGAACCCACAC 

TCCCTCTGGACTCCGGGCCCCACCAAAGTCCTGCCAGCACAACGGGACCATGTACCAACACGGAG 
AGATCTCAGTGCCCATGAGCGTTCCCCCCCGCCTGCCCAACCAGTGTGTCCCGCAGCTGC 
ACAGAGGGCCAGATCTACTGCGGCCT CACAACCTGCCCCGAACCAGGCTGCCCAGCACCCCTCCC 

ACTGCCAGACTCCTGCTGCCAAGCCTGCAAAGATGAGGCAAGTGAGCAATCGGATGAAGAGGACA 
GTGTGCAGTCGCTCCATGGGGTGAGACATCCTCAGGATCCATGTTCCAGTGATGCTGGGAGAAAG 
AGAGGCCCGGGCACCCCAGCCCCCACTGGCCTCAGCGCCCCTCTGAGCTTCATCCCTCGCCACTT 
CAGACCCAAGGGAGCAGGCAGCACAACTGTCAAGATCGTCCTGAAGGAGAAACATAAGAAAGCCT 
GTGTGCATGGCGGGAAGACGTACTCCCACGGGGAGGTGTGGCACCCGGCCTTCCGTGCCTTCGGC 

CCCTTGCCCTGCATCCTATGCACCTGTGAGGATGGCCGCCAGGACTGCCAGCGTGTGACCTGTCC 
CACCGAGTACCCCTGCCGTCACCCCGAGAAAGTGGCTGGGAAGTGCTGCAAGATTGCCCAGAGG 
ACAAAGCAGACCCTGGCCACAGTGAGATCAGTTCTACCAGGTGTCCCAAGGCACCGGGCCGGGTC 
CTCGTCCACACATCGGTATCCCCAAGCCCAGACAACCTGCGTCGCTTTGCCCTGGAACACGAGGC 
CTCGGACTTGGTGGAGATCTACCTCTGGAAGCTGGTAAAAGATGAGGAAACTGAGGCTCAGAGAG 
GTGAAGTACCTGGCCCAAGGCCACACAGCCAGAATCTTCCACTTGACTCAGATCAAGAAAGTCAG 
GAAGCAAGACTTCCAGAAAGAGGCACAGCACTTCCGACTGCTCGCTGGCCCCCACGAAGGTCACT 
GGAACGTCTTCCTAGCCCAGACCCTGGAGCTGAAGGTCACGGCCAGTCCAGACAAAGTGACCAAG 

ACATAACAAAGACCTAACAGTTGCAGATATGAGCTGTATAATTGTTGTTATTATATATTAATAAA 
TAAGAAGTTGCATTACCCTCAAAAAAAAAAAAAAAAAAAAAA 



Patent Application Publication Sep. 25, 2003 Sheet 82 of 168 US 2003/0180858A1 

FIGURE 82 
MVPEWRVLSSLLGLALLWFPLDSHARARPDMFCLFHGKRYSPGES WHPYLEPCGLMYCLRCTCSE 
GAHVSCYRLHCPPVHCPOPVTEPOOCCPKCVEPHTPSGLRAPPKSCQHNGTMYOHGEIFSAHELF 
PSRLPNQCVLCSCTEGQIYCGLTTCPEPGCPAPLPLPDSCCOACKDEASEQSDEEDSWQSLHGVR 
HPODPCSSDAGRKRGPGTPAPTGISAPLSFIPRHFRPKGAGSTTVKIWLKEKHKKACVHGGKTYS 
HGEWWHPAFRAFGPLPCILCTCEDGRODCORVTCPTEYPCRHPEKVAGKCCKICPEDKADPGHSE 
ISSTRCPKAPGRVLVHTSVSPSPDNLRRFALEHEASDLVEIYLWKLVKDEETEAQRGEVPGPRPH 
SONPLDSDOESOEARL PERGTALPTARWPPRRSLERLPSPDPGAEGHGOSROSDODITKT 

Signal peptide: 

amino acids 1-25 
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FIGURE 83 
CACAGCTGTGTCTCGATGGAGTAGACTCTCAGAACAGCGCAGTTTGCCCTCCGCTCACGCAGAGCCTCTCC 

GTGGCTCCGCACCTTGAGCATTAGGCCAGTTCTCCTCTTCTCTCTAATCCATCCGT CACCTCTCCTGTCA, 

TCCGTTTCCATGCCGTGAGGTCCATTCACAGAACACATCCATGGCTCTCATGCTCAGTTTGGTTCTGAGTC 
TCCT CAAGCTGGGACAGGGCAGTGGCAGGGTTTGGGCCAGACAAGCCTGTCCAGGCCTTGGTGGGGGAG 

GACGCAGCATTCTCCTGTTTCCTGTCTCCTAAGACCAAIGCAGAGGCCATGGAAGTGCGGTTCTTCAGGGG 

CCAGCTCTAGCGTGGCCACCCTACAGGGACGGGAAGGACCAGCCATTTATGCAGATGCCACAGTATC 

AAGGCAGGACAAAACTGGTGAAGGATTCTATIGCGGAGGGGCGCATCTCCTGAGGCTGGAAAACATTACT 

GTGGGAGCTGGCCTCTAGGGTGCAGGATTAGTTCCCAGTCTTACTACCAGAAGGCCATCGGGAGCT 

ACAGGGICAGCACTGGGCTCAGTTCCTCCATTTCCATCACGGGATATGTTGATAGAGACATCCAGCTAC 

TCTGTCAGTCCTCGGGCTGGTTCCCCCGGCCCACAGCGAAGTGGAAAGGTCCACAAGGACAGGATTTGTCC 

ACAGACTCCAGGACAAACAGAGACATGCATGGCCTGTTTGATGTGGAGATCTCTCTGACCGTCCAAGAGAA 

CGCCGGGAGCATACCTGTTCCATGCGGCATGCTCATCTGAGCCGAGAGGTGGAATCCAGGGTACAGATAG 

GAGATACCTTTTTCGAGCCTATATCGTGGCACCTGGCTACCAAAGTACTGGGAATACTCTGCTGTGGCCTA 

TTTTTTGGCATTGTTGGACTGAAGATTTTCTTCTCCAAATTCCAGTGGAAAATCCAGGCGGAACTGGACTG 

GAGAAGAAAGCACGGACAGGCAGAATTGAGAGACGCCCGGAAACACGCAGTGGAGGTGACTCTGGATCCAG 
AGACGGCTCACCCGAAGCTCTGCGTTTCTGATCTGAAAACTGTAACCCATAGAAAAGCTCCCCAGGAGGTG 

CCTCACTCTGAGAAGAGATTTACAAGGAAGAGTGTGGTGGCTTCTCAGAGTTTCCAAGCAGGGAAACATTA 
CTGGGAGGTGGACGGAGGACACAATAAAAGGTGGCGCGTGGGAGTGTGCCGGGATGATGGGACAGGAGGA 

AGGAGTACGTGACTTTGTCTCCCGATCATGGGTACTGGGTCCTCAGACTGAATGGAGAACATTTGTATTTC 
ACATTAAAICCCCGTTTTATCAGCGTCTTCCCCAGGACCCCACCTACAAAAATAGGGGTCTTCCTGGACTA 

TGAGTGTGGGACCATCTCCTTCTCAACATAAATGACCAGTCCCTATTTATACCCTGACATGTCGGTTTG 

AAGGCTTATTGAGGCCCTACATTGAGTATCCGTCCTATAATGAGCAAAATGGAACTCCCATAGTCATCGC 

CCAGTCACCCAGGAATCAGAGAAAGAGGCCTCTTGGCAAAGGGCCTCTGCAATCCCAGAGACAAGCAACAG 

TGAGTCCTCCTCACAGGCAACCACGCCCTTCCTCCCCAGGGGTGAAATGTAGGATGAATCACATCCCACAT 
ICTTCTTTAGGGAEATTAAGGCTCTCTCCCAGATCCAAAGTCCCGCAGCAGCCGGCCAAGGGGCTTCCA 

GATGAAGGGGGACGGCCTGTCCACATGGGAGTCAGGTGCATGGCTGCCCTGAGCTGGGAGGGAAGAAGG 

CTGACATTACATTTAGT, GCTCTCACCCATCGGCTAAG GATCTTGAAATACCACCTCCAGGTGAAG 

AACCGTCAGGAATTCCCACTCACAGGCTGTGGGEAGATTAAGTAGACAAGGAATGTGAATAATGCTTAG 

ATCATGAGACAGAGGTATCCTAAGGGTTCATTATATTACACTICAGTAAAAAAA 
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FIGURE 84 
MALMLSLVLSLLKLGSGOWOWFGPDKPWOALVGEDAAFSCFLSPKTNAEAMEVRFFRGQFSSV VH 
LYRDGKDQPFMQMPQYOGRTKLVKDSIAEGRISLRLENITVLDAGLYGCRISSQSYYOKAIWELO 
VSATGSVPLISITGYVDRDIOLLCOSSGWFPRPTAKWKGPOGODLSTDSRTNRDMHGLFDWEISL 
TWQENAGSISCSMRHAHLSREVESRVQIGDTFFEPISWHLATKVLGILCCGLFFGIVGLKIFFSK 
FQWKIQAELDWRRKHGQAELRDARKHAVEVTLDPETAHPKLCVSDLKTVTHRKAPQEVPHSEKRF 
TRKSW VASQSFQAGKHYWEVDGGHNKRWRVGVCRDDVDRRKEYVTLSPDHGYWWLRLNGEHLYFT 

LNPRFISWFPRTPPTKIGVFLDYECGTISFFNINDOSLIYTLTCRFEGLLRPYIEYPSYNEQNGT 
PIVICPVTQESEKEASWQRASAIPETSNSESSSOATTPFLPRGEM 

Signal peptide: 

attaino acids 1-17 

Transmembrane domain : 

amino acids 239-255 
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FIGURE 85 
AACAGACGTTCCCTCGCGGCCCTGGCACCTCTAACCCCAGACATGCTGCTGCTGCTGCTGCCCCT 
GCTCTGGGGGAGGGAGAGGGCGGAAGGACAGACAAGTAAACTGCTGACGATGCAGAGTTCCGTGA 
CGGTGCAGGAAGGCCTGTGTGTCCATGTGCCCTGCTCCTTCTCCTACCCCTCGCATGGCTGGATT 
TACCCTGGCCCAGTAGTTCATGGCTACTGGTTCCGGGAAGGGGCCAATACAGACCAGGATGCTCC 
AGTGGCCACAAACAACCCAGCTCGGGCAGTGTGGGAGGAGACTCGGGACCGATTCCACCTCCTTG 
GGGACCCACATACCAAGAATTGCACCCTGAGCATCAGAGATGCCAGAAGAAGTGATGCGGGGAGA 
TACTTCTTTCGTATGGAGAAAGGAAGTATAAAATGGAATTATAAACATCACCGGCTCTCTGTGAA 
TGTGACAGCCTTGACCCACAGGCCCAACATCCTCACCCAGGCACCCTGGAGTCCGGCGCCCCC 
AGAATCTGACCTGCTCTGTGCCCTGGGCCTGTGAGCAGGGGACACCCCCTATGATCTCCTGGATA 
GGGACCTCCGTGTCCCCCCTGGACCCCTCCACCACCCGCTCCTCGGTGCT CACCCTCATCCCACA 

GCCCCAGGACCATGGCACCAGCCT CACCTGTCAGGTGACCTTCCCTGGGGCCAGCGTGACCACGA 

ACAAGACCGTCCACTCAACGTGTCCTACCCGCCTCAGAACTTGACCATGACTGTCTTCCAAGGA 
GACGGCACAGTATCCACAGTCTTGGGAAATGGCTCATCTCTGTCACTCCCAGAGGGCCAGTCTCT 
GCGCCTGGTCTGTGCAGTTGATGCAGTTGACAGCAATCCCCCTGCCAGGCTGAGCCTGAGCTGGA 
GAGGCCTGACCCTGTGCCCCTCACAGCCCT CAAACCCGGGGGTGCTGGAGCTGCCTTGGGTGCAC 

CTGAGGGATGCAGCTGAATTCACCTGCAGAGCTCAGAACCCTCTCGGCTCTCAGCAGGTCTACCT 
GAACGTCTCCCTGCAGAGCAAAGCCACATCAGGAGTGACT CAGGGGGGGTCGGGGGAGCTGGAG 
CCACAGCCCTGGTCTTCCTGTCCTTCTGCGTCATCTTCGTTGTAGTGAGGTCCTGCAGGAAGAAA 
TCGGCAAGGCCAGCAGCGGGCGTGGGAGATACGGGCATAGAGGATGCAAA CGCTGTCAGGGGTTC 
AGCCTCTCAGGGGCCCCTGACTGAACCTTGGGCAGAAGACAGTCCCCCAGACCAGCCTCCCCCAG 
CTTCTGCCCGCTCCTCAGTGGGGGAAGGAGAGCTCCAGTATGCATCCCTCAGCTTCCAGATGGTG 
AAGCCTTGGGACTCGCGGGGACAGGAGGCCACTGACACCGAGTACTCGGAGATCAAGATCCACAG 
ATGAGAAACTGCAGAGACTCACCCTGATTGAGGGATCACAGCCCCTCCAGGCAAGGGAGAAGTCA 
GAGGCTGATTCTTGTAGAATTAACAGCCCTCAACGTGATGAGCTATGATAACACTATGAATTATG 
TGCAGAGTGAAAAGCACACAGGCTTTAGAGTCAAAGTATCTCAA ACCTGAACCACACTGTGCCC 

TCCCTTTTATTTTTTTAACTAAAAGACAGACAAATTCCTA 
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FIGURE 86 
MLLLLLPLLWGRERAEGOTSKLLTMOSSVTVOEGLCVHVPCSFSYPSHGWIYPGPVVHGYWFREG 
ANTDODAPVATNNPARAVWEETRDRFHLLGDPHTKNCTLSIRDARRSDAGRYFFRMEKGSIKWNY 

KHHRLSVNVTALTHRPNILIPGTLESGCPONLTCSVPWACEQGTPPMISWIGTSVSPLDPSTTRS 
SVLTLIPQPQDHGTSLTCOVTFPGASVTTNKTVHLNWSYPPONLTMTVFOGDGTWSTVLGNGSSL 
SLPEGQSLRLVCAVDAVPSNPPARLSLSWRGLTLCPSQPSNPGVLELPWVHLRDAAEFTCRAONP 
LGSOOVYLNWSLOSKATSGVTOGWWGGAGATALVFLSFCVIFVVVRSCRKKSARPAAGVGDTGIE 

DANAVRGSASOGPLTEPWAEDSPPDOPPPASARSSVGEGELOYASLSFQMVKPWDSRGOEATDTE 
YSEIKEHR 

Signal peptide: 

amino acids 1-15 

Transmembrane domain : 

amino acids 351-370 
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FIGURE 87 
AGAAAGCTGCACTCTGTTGAGCTCCAGGGCGCAGTGGAGGGAGGGAGTGAAGGAGCTCTCTGTAC 
CCAAGGAAAGTGCAGCTGAGACTCAGACAAGATTACAATGAACCAACTCAGCTTCCTGCTGTTTC 
TCATAGCGACCACCAGAGGATGGAGTACAGATGAGGCTAATACTTACTTCAAGGAATGGACCTGT 
TCTTCGTCTCCATCTCTGCCCAGAAGCTGCAAGGAAATCAAAGACGAATGTCCTAGTGCATTTGA 
TGGCCTGTATTTTCTCCGCACTGAGAATGGGTTATCTACCAGACCTTCTGTGACATGACCTCTG 

GGGGTGGCGGCTGGACCCTGGTGGCCAGCGTGCATGAGAATGACATGCGTGGGAAGTGCACGGTG 
GGCGATCGCTGGTCCAGTCAGCAGGGCAGCAAAGCAGACTACCCAGAGGGGGACGGCAACTGGGC 
CAACTACAACACCTTTGGATCTGCAGAGGCGGCCACGAGCGATGACTACAAGAACCCTGGCTACT 
ACGACAFCCAGGCCAAGGACCTGGGCATCTGGCACGTGCCCAATAAGTCCCCCAGCAGCACTGG 
AGAAACAGCTCCCTGCTGAGGTACCGCACGGACACTGGCTTCCTCCAGACACTGGGACATAATCT 
GTTTGGCATCTACCAGAAATATCCAGTGAAATATGGAGAAGGAAAGTGTTGGACTGACAACGGCC 
CGGTGATCCCTGTGGTCTATGATTTTGGCGACGCCCAGAAAACAGCATCTTATTACT CACCCTAT 

GGCCAGCGGGAATTCACTGCGGGATTGTTCAGTTCAGGGTATTTAATAACGAGAGAGCAGCCAA 
CGCCTTGTGGCTGGAATGAGGGTCACCGGAEGTAACACTGAGCATCACTGCATTGGTGGAGGAG 
GATACTTTCCAGAGGCCAGTCCCCAGCAGTGTGGAGATTTTTCTGGTTTTGATTGGAGTGGATAT 
GGAACTCATGTTGGTTACAGCAGCAGCCGTGAGATAACTGAGGCAGCTGTGCTTCTATTCTATCG 
TTGAGAGTTTTGTGGGAGGGAACCCAGACCTCTCCTCCCAACCATGAGATCCCAAGGATGGAGAA 
CAACTTACCCAGTAGCTAGAATGTTAATGGCAGAAGAGAAAACAATAAATCATATTGACTCAAGA 

AAAAAA 
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FIGURE 88 
MNOLSFILL FLIATTRGWSTDEANTYFKEWTCSSSPSLPRSCKEIKDECPSAFDGLYFLRTENGVI 

YQTFCDMTSGGGGWTLVASWHENDMRGKCTVGDRWSSQQGSKADYPEGDGNWANYNTFGSAEAAT 

SDDYKNPGYYDIQAKDLGIWHVPNKSPMQHWRNSSLLRYRTDTGFLQTLGHNLFGIYQKYPVKYG 

EGKCWTDNGPVIPVVYDFGDAQKTASYYSPYGQREFTAGFWOFRVFNNERAANALCAGMRWTGCN 

TEHHCIGGGGYFPEASPQQCGDFSGFDWSGYGTHVGYSSSREITEAAVLLFYR 

IELportant features: 
Signal peptide: 

artino acids 1-6 

N-glycosylation site. 

artino acids 163-167 

Glycosaminoglycan attachment sites. 

amino acids 74-78, 289-293 

N-myristoylation sites. 

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



Patent Application Publication Sep. 25, 2003 Sheet 89 of 168 US 2003/0180858A1 

FIGURE 89 
CTAGATTTGTCGGCTTGCGGGGAGACTTCAGGAGTCGCTGTCTCTGAACTTCCAGCCTCAGAGAC 

CGCCGCCCTTGTCCCCGAGGGCCATGGGCCGGGTCTCAGGGCTTGTGCCCTCTCGCTTCCTGACG 
CTCCTGGCGCATCTGGTGGTCGTCAT CACCTTATTCTGGTCCCGGGACAGCAACATACAGGCCTG 

CCTGCCTCTCACGTTCACCCCCGAGGAGTATGACAAGCAGGACATTCAGCTGGTGGCCGCGCTCT 
CTGT CACCCTGGGCCTCTTTGCAGTGGAGCTGGCCGGTTTCCTCTCAGGAGTCTCCATGTTCAAC 

AGCACCCAGAGCCTCATCTCCATTGGGGCTCACTGTAGTGCATCCGTGGCCCTGTCCTTCTTCAT 

ATTCGAGCGTTGGGAGTGCACTACGTATTGGTACATTTTTGTCTTCTGCAGTGCCCTTCCAGCTG 

TCACTGAAATGGCTTTATTCGTCACCGTCTTTGGGCTGAAAAAGAAACCCTTCTGATTACCTTCA 
TGACGGGAACCAAGGACGAAGCCTACAGGGGCAAGGGCCGCTTCGTATTCCTGGAAGAAGGAAG 

GCATAGGCTTCGGTTTTCCCCTCGGAAACTGCTTCTGCTGGAGGATATGTGTTGGAATAATTACG 
TCTTGAGTCTGGGATTATCCGCATTGTATTTAGTGCTTTGTAATAAAAATGTTTTGTAGTAACA 

TAAGACTTATATACAGTTTTAGGGGACAATTAAAAAAAAAAAA 
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FIGURE 90 
MGRVSGLVPSRFLTLLAHLVWWITE.FWSRDSNIQACLPLTFTPEEYDKQDIQLVAALSWTEGLFA 
VELAGFLSGVSMFNSTOSLISIGAHCSASVALSFFIFERWECTTYWYIFWFCSALPAVTEMALFV 
TWFGLKKKPF 

Transmembrane domain: 

amino acids 12-28 (type II), 51-66, 107-124 
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FIGURE 91 
CTGGGACCCCGAAAAGAGAAGGGGAGAGCGAGGGGACGAGAGCGGAGGAGGAAGATGCAACTGAC 
TCGCTGCTGCTTCGTGTTCCTGGTGCAGGGTAGCCTCTATCTGGTCATCTGTGGCCAGGATGATG 
GTCCTCCCGGCTCAGAGGACCCTGAGCGTGATGACCACGAGGGCCAGCCCCGGCCCCGGGTGCCT 
dqGAAGCGGGGCCACATCTCACCTAAGTCCCGCCCCATGGCCAATTCCACTCTCCTAGGGCFGCT 
GGCCCCGCCTGGGGAGGCTTGGGGCATTCTTGGGCAGCCCCCCAACCGCCCGAACCACAGCCCCC 
CACCCTCAGCCAAGGTGAAGAAAATCTTTGGCTGGGGCGACTTCTACTCCAACATCAAGACGGTG 
GCCCTGAACCTGCTCGTCACAGGGAAGATTGTGGACCATGGCAATGGGACCTTCAGCGTCCACT 
CCAACACAATGCCACAGGCCAGGGAAACATCTCCATCAGCCTCGTGCCCCCCAGTAAAGCTGTAG 
AGTTCCACCAGGAACAGCAGATCTTCACGAAGCCAAGGCCTCCAAAATCTTCAACTGCCGGATG 
GAGTGGGAGAAGGTAGAACGGGGCCGCCGGACCTCGCTTTGCACCCACGACCCAGCCAAGATCTG 

CTCCCGAGACCACGCTCAGAGCTCAGCCACCTGGAGCTGCTCCCAGCCCTTCAAAGTCGTCTGTG 
TCTACATCGCCTTCTACAGCACGGACTATCGGCTGGTCCAGAAGGTGTGCCCAGATTACAACTAC 

CATAGTGATACCCCCTACTACCCATCTGGGTGACCCGGGGCAGGCCACAGAGGCCAGGCCAGGGC 
TGGAAGGACAGGCCTGCCCATGCAGGAGACCATCTGGACACCGGGCAGGGAAGGGGTTGGGCCTC 
AGGCAGGGAGGGGGGTGGAGACGAGGAGATGCCAAGTGGGGCCAGGGCCAAGTCTCAAGTGGCAG 
AGAAAGGGTCCCAAGTGCTGGTCCCAACCTGAAGCTGTGGAGTGACTAGATCACAGGAGCACTGG 
AGGAGGAGTGGGCTCTCTGTGCAGCCT CACAGGGCTTTGCCACGGAGCCACAGAGAGATGCTGGG 

TCCCCGAGGCCTGTGGGCAGGCCGATCAGTGTGGCCCCAGATCAAGTCATGGGAGGAAGCTAAGC 
CCTTGGTTCTTGCCATCCTGAGGAAAGATAGCAACAGGGAGGGGGAGATTTCATCAGTGTGGACA 
GCCTGTCAACTTAGGATGGATGGCTGAGAGGGCTTCCTAGGAGCCAGTCAGCAGGGTGGGGTGGG 
GCCAGAGGAGCTCTCCAGCCCTGCCTAGTGGGCGCCCTGAGCCCCTTGTCGTGTGCGAGCATGG 
CATGAGGCTGAAGTGGCAACCCTGGGGTCTTTGATGTCTTGACAGATTGACCATCTGTCTCCAGC 
CAGGCCACCCCTTTCCAAAATTCCCTCTTCTGCCAGTACTCCCCCTGTACCACCCATTGCTGATG 
GCACACCCATCCTTAAGCTAAGACAGGACGATTGTGGTCCTCCCACACTAAGGCCACAGCCCAFC 
CGCGTGCTGTGTGTCCCTCTTCCACCCCAACCCCTGCTGGCTCCTCTGGGAGCATCCATGTCCCG 
GAGAGGGGTCCCTCAACAGTCAGCCT CACCTGTCAGACCGGGGTTCTCCCGGATCTGGATGGCGC 

CGCCCTCTCAGCAGCGGGCACGGGTGGGGCGGGGCCGGGCCGCAGAGCATGTGCTGGATCTGTTC 
TGTGTGTCTGTCTGTGGGTGGGGGGAGGGGAGGGAAGTCTTGTGAAACCGCTGATTGCTGACTTT 
TGTGTGAAGAATCGTGTTCTTGGAGCAGGAAATAAAGCTTGCCCCGGGGCA 
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FIGURE 92 
MQLTRCCEVFLVQGSLYLVICGQDDGPPGSEDPERDDHEGQPRPRVPRKRGHISPKSRPMANSTL 
LGLLAPPGEAWGILGQPPNRPNHSPPPSAKVKKIFGWGDFYSNIKTVALNLLVTGKIVDHGNGTF 
SVHFOHNATGOGNISISLVPPSKAVEFHQEOOIFIEAKASKIFNCRMEWEKVERGRRTSLCTHDP 
AKICSRDHAQSSATWSCSQPFKV WCWYIAFYSTDYRLVOKWCPDYNYHSDTPYYPSG 

Inportant features of the protein: 

Signal peptide: 
amino acids 1-14 

N-glycosylation sites. 
amino acids 62-65, 127-130, 137-140, 143-146 

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

CTGGTTGGTGTCTCTACTGATTTCGTCCCTTGTTTGGTTCATGGCAAGAGTCATTATTGACAACA 
AAGATGGACCAACACAGAAATATCTGCTGATCTTTGGAGCGTTTGTCTCTGTCTATATCCAAGAA 

ATGTTCCGATTTGCAATTATAAACTCTTAAAAAAAGCCAGTGAAGGTTTGAAGAGTATAAACCC 

AGGGAGACAGCACCCTCTATGCGACTGCTGGCCTATGTTTCTGGCTTGGGCTTTGGAATCATGA 

GTGGAGTATTTTCCTTTGTGAATACCCTATCTGACTCCTTGGGGCCAGGCACAGTGGGCATTCAT 
GGAGATTCTCCT CAATTCTTCCTTTATTCAGCTTCATGACGCTGGTCATTATCTTGCTGCATGT 

ATTCTGGGGCATTGTATTTTTTGATGGCTGTGAGAAGAAAAAGTGGGGCATCCTCCTTATCGTTC 
TCCTGACCCACCGCTGGTGTCAGCCCAGACCTTCATAAGTTCTTATTATGGAATAAACCTGGCG 

TCAGCATTTATAATCCTGGTGCTCATGGGCACCTGGGCATTCTAGCTGCGGGAGGCAGCTGCCG 

AAGCCTGAAACTCTGCCTGCTCTGCCAAGACAAGAACTTTCTTCTTTACAACCAGCGCTCCAGAT 
AACCTCAGGGAACCAGCACTTCCCAAACCGCAGACTACATCTTTAGAGGAAGCACAACTGTGCCT 
TTTTCTGAAAATCCCTTTTTCTGGTGGAATTGAGAAAGAAATAAAACTATGCAGATA 
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FIGURE 94. 
MTAAWFFGCAFAFGPATALYWFTIAEPIRIFLAGAFFWLWSL ISSLWWFMARVIINKE)G 

PTOKYLLIFGAFWSVYIQEMFRFAYYKLLKKASEGLKSINPGETAPSMRLLAYVSGLGFGIMSGV 
FSFVNTLSDSLGPGTVGIHGDSPQFFLYSAFMTLVIILLHVFWGIVFFDGCEKKKWGILLIVLLT 
HLLWSAQTFISSYYGINLASAFIILVLMGTWAFLAAGGSCRSLKLCLLCQDKNFLLYNQRSR 

Important features of the protein: 
Signal peptide: 
amino acids 1-9 

Transmembrane domains: 

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

Glycosaminoglycan attachment site. 
amino acids 120-123 

Sodiurn: neurotransmitter symporter family protein 
amino acidis 31-65 
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FIGURE 95 
AATTTTCACCAGAGTAAACTTGAGAAACCAACTGGACCTTGAGTATTGTACATTTTGCCTCGTG 

GACCCAAAGGTAGCAATCTGAAACATGAGGAGTACGATTCTACTGTTTTGTCTTCTAGGATCAAC 
TCGGTCATTACCACAGCCAAACCTGCTTTGGGACTCCCTCCCACAAAACTGGCTCCGGATCAGG 

GAACACTACCAAACCAACAGCAGTCAAATCAGGTCTTTCCTTCTTTAAGTCTGATACCATTAACA 

CAGATGCT CACACTGGGGCCAGATCGCATCTGTAAATCCTGCTGCAGGAATGACACCTGGTAC 

CCAGACCCACCCATTGACCCTGGGAGGGTTGAATGTACAACAGCAACTGCACCCACATGTGTTAC 

CAATTTTTGTCACACAACTTGGAGCCCAGGGCACTATCCTAAGCTCAGAGGAATTGCCACAAATC 

TTCACGAGCCTCATCATCCATTCCTTGTTCCCGGGACGCATCCTGCCCACCAGTCACGCAGGGGC 

TAATCCAGATGTCCAGGATGGAAGCCTTCCAGCAGGAGGAGCAGGTGTAAATCCTGCCACCCAGG 
GAACCCCAGCAGGCCGCCTCCCAACTCCCAGTGGCACAGATGACGACTTTGCAGTGACCACCCCT 
GCAGGCATCCAAAGGAGCACACATGCCATCGAGGAAGCCACCACAGAATCAGCAAATGGAATTCA 

GTAAGCTGTTTCAAATTTTTTCAACTAAGCTGCCTCGAATTTGGTGATACATGTGAATCTTTATC 
ATTGATTATATTATGGAATAGATTGAGACACATTGGATAGTCTTAGAAGAAATTAATTCTTAATT 
TACCTGAAAATATTCTTGAAATTCAGAAAATATGTTCTATGTAGAGAATCCCAACTTTTAAAAA 
CAATAATTCAATGGATAAATCTGTCTTTGAAATATAACATTATGCTGCCTGGATGATATGCATAT 

TAAAACATATTTGGAAAACTGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 96 
MRSTILLFCLLGSTRSL POLKPALGLPPTKLAPDOGTLPNQQQSNOVFPSLSLIPLTQM 
LTLGPDLHLLNPAAGMTPGTOTHPLTLGGLNVOOOLHPHVLPIFVTOLGAOGTILSSEE 

LPQIFTSLIIHSLFPGGILPTSOAGANPDVQDGSLPAGGAGVNPATQGTPAGRLPTPSG 
TDDDFAWTTPAGIQRSTHAIEEATTESANGIQ 

Signal peptide: 

airino acids 1-16 
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FIGURE 98 
MVPAWLWLLCVSVPOALPKAOPAELSVEVPENYGGNFPLYLTKLPLPREGAEGQIVLSGDSGKAT 

EGPFAMDPDSGFLLWTRALDREEQAEYOLOVTLEMODGHVLWGPOPWLVHVKDENDOWPHFSQAl 

YRARLSRGTRPGIPFLFLEASDRDEPGTANSDLRFHILSOAPAQPSPDMFOLEPRLGALALSPKG 

STSLDHALERTYOLLWOVKDMGDOASGHQATATVEVSIIESTWWSLEPIHLAENLKVLYPHHMAQ 

WH WSGGDVHYHLESHPPGPFEVNAEGNLYWTRELDREAOAEYLLQWRAONSHGEDYAAPLELHWL 

WMDENDNVPICPPRDPTVSIPELSPPGTEVTRLSAEDADAPGSPNSHVVYCLISPEPEDGVEGRA 

FOVDPFSGSVTLGVLPLRAGCNILLLWLAMDLAGAEGGFSSTCEVEVAVTDINDHAPEFITSOIG 

PSPED WEPGTLWAMLTADADLEPAFRLMDFAIERGDTEGTFGLDWEPDSGHWRLRICKNTSY 

EAAPSHEVVVV VQSVAKLVGPGPGPGATATVTVLVERVMPPPKLDOESYEASWPISAPAGSFLLT 

IOPSDPISRTLRFSLVNDSEGWLCIEKFSGEVHTAQSLOGAOPGDTYTVLVEAQDTALTLAPWPS 

QYLCTPRQDHGLIVSGPSKDPDLASGHGPYSFTLGPNPTVQRDWRLQTLNGSHAYLTLALHWVEP 
REHIIPVVVSHNAQMWQLLVRVIVCRCNVEGQCMRKVGRMKGMPTKLSAVGILVGTLVAIGIFLI 
LIFTHWTMSRKKDPDQPADSVPLKATV 

Signal peptide: 

arcino acids 1-18 

Transmembrane domain: 
anino acids 762-784 




















































































































































































































































































































































































































































































































































































































