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goggc TCGGCGCCAGCGGCCAGCGCTAGTCGGTCTGGTAAGGATTTACAAAAGGTGCACGTATG 
AgcAGGrcTGAAGACTAACATTTTGTGAAGTTGTAAAACAGAAAACCTGFTAGAAATGTGGTGGT 
TAGCAAGGCCTCAGTTTCCTCCTTCAGCCCTTG'FAATTTGGACATCTGCTGCTTFCFTATTT 
cAAcaTTACTGCAGTAACACTCCACCATATAGACCCGGCTTTACCTTAFATCAGTGACACTGG 
TACAGTAGCPCCAGAAAAATGCTTATTGGGGCAATGCTAAATATTGCGGCAGTTTTATGCATTG 
cTAccArprATGTTCGTTATAAGCAAGTTCATGCTCTGAGTCCTGAAGAGAACGTTATCATCAAA 
TracAAggcTGGCCTTGTACTTGGAATACTGAGTTGTTTAGGACTTTCTATTGTGGCAAACTT 
ccAgaazacaccoTTTTTGCTGCACATGTAAGTGGAGCTGTGCTTACCTTTGGTATGGGCTCAT 
paratgy TTGTTCAGACCATCCTTTCCTACCAAATGCAGCCCAAAATCCATGGCAAACAAGTC 
TTTGGATCAGACTGTTGTTGGTTATCGGTGTGGAGTAAGTGCACTTAGCATGCTGACTTGCTC 
acAGTTTTgcacAGTGGCAATTTTGGGACTGATTTAGAACAGAAACTCCATTGGAACCCCGAGG 
CAAAGGTTATGTGGTTCACATGATCACTACTGCAGCAGAATGGTCTATGTCATTTTCCTTCFTT 

copping procrgaCTTACATTCGTGATTTTCAGAAAATTTCTTTACGGGTGGAAGCCAATTTACA 
AFTAAccorcTATGACACTCCACCTTGCCCTATTAACAATGAACGAACACGGCTACTTTCCA 

GAGATAT TTGATGAAAGGATAAAATATTTCTGTAAT (ATAIgATCTCAGGGAGGGGAAAGG 
TracasAAGTTGCTTATTCTTCTCTGAAATTTTCAACCACTTAATCAAGGCTGACAGTAACACT 
GATGAATGCTGATAATCAGGAAACATGAAAGAAGCCATTGATAGATTATTCTAAAGGATATCAT 
CAAGAAGACIATTAAAAACACCTATGCCTATACTTTTTTATCTCAGAAAATAAAGTCAAAAGACT 
AG 
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FIGURE 1 
GGGGCTTCGGCGCCAGCGGCCAGCGCTAGTCGGTCTGGTAAGGATTTACAAAAGGTGCAGGTATG 
AGCAGGTCTGAAGACTAACATTTTGTGAAGTTGTAAAACAGAAAACCTGTTAGAAATGTGGTGGT 
TTCAGCAAGGCCTCAGTTTCCTTCCTTCAGCCCTTGTAATTTGGACATCTGCTGCTTTCATATTT 
TCATACATTACTGCAGTAACACTCCACCATATAGACCCGGCTTTACCTTATATCAGTGACACTGG 
TACAGTAGCTCCAGAAAAATGCTTATTGGGGCAATGCTAAATATTGCGGCAGTTTTATGCATTG 
CTACCATTTATGTTCGTTATAAGCAAGTTCATGCCTGAGTCCTGAAGAGAA CGTTATCATCAAA 
TTAAACAAGGCTGGCCTTGTACTTGGAATACTGAGTTGTTTAGGACTTTCTATTGGGCAAACTT 
CCAGAAAACAACCCTTTTTGCTGCACATGTAAGTGGAGCTGTGCTTACCTTTGGTATGGGCTCAT 
TATATATGTTTGTTCAGACCATCCTTTCCTACCAAATGCAGCCCAAAATCCATGGCAAACAAGTC 
TTCTGGATCAGACTGTTGTTGGTTATCTGGTGTGGAGTAAGTGCACTTAGCATGCTGACTTGCTC 
ATCAGTTTT GCACAGTGGCAATTTTGGGACTGATTTAGA ACAGAAACTCCATTGGAACCCCGAGG 

ACAAAGGTTATGTGCTTCACATGATCACTACTGCAGCAGAATGGTCTATGTCATTTTCCTTCTTT 
GGTTTTTTCCTGACTTACATTCGTGATTTTCAGAAAATTTCTTTACGGGTGGAAGCCAATTTACA 
TGGATTAACCCTCTATGACACTGCACCTTGCCCTATTAACAATGAACGAACACGGCTACTTTCCA 
GAGATATTTGATGAAAGGATAAAATATTTCTGTAATGATTATGATTCTCAGGGATTGGGGAAAGG 
TTCACAGAAGTTGCTTATTCTTCTCTGAAATTTTCAACCACTTAATCAAGGCTGACAGTAACACT 
GATGAATGCTGATAATCAGGAAASCATGAAAGAAGCCATTTGATAGATTATTCTAAAGGATATCAT 
CAAGAAGACTATTAAAAACACCTATGCCTATACTTTTTTATCTCAGAAAATAAAGTCAAAAGACT 
ATG 
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FIGURE 2 
<subunit 1 of 1, 266 aa 1 stop 
<MW: 29766, pI: 8.39, NX (S/T) : 0 

MWWFOOGLSFLPSALVIWTSAAFIFSYITAVTLHHIDPALPYISDTGTVAPEKCLFGAMLNIAAW 
LCIATIYVRYKQVHALSPEENVIIKLNKAGLVLGILSCLGLSIVANFOKTTLFAAHVSGAVLTFG 
MGSLYMFWOTILSYOMOPKIHGKQVFWIRLLLVIWCGVSALSMLTCSSWLHSGNFGTDLEOKLHW 
NPEDKGYWLHMITTAAEWSMSFSFFGFFLTYIRDFOKISLRVEANLHGLTLYDTAPCPINNERTR 
LLSRDI 

Inportant features: 

Type II transmembrane domain: 
amino acids 13-33 

Other Transmembrane domains: 

amino acids 54-73, 94-113, 160-18O, 122-141 

N-myristoylation sites. 
amino acids 57-63 95-101, 99-105, 124-130, 183-189 
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FIGURE3 
CGGACGCGTGGGCGGACGCGTGGGGGAGAGCCGCAGTCCCGGCTGCAGCACCTGGGAGAAGGCAGACC 
GTGTGAGGGGGCCTGTGGCCCCAGCGTGCTGTGGCCTCGGGGAGTGGGAAGTGGAGGCAGGAGCCTTC 
CTTACACTTCGCCATGAGTTTCCTCATCGACTCCAGCATCATGATTACCTCCCAGATACTATTTTTTG 
GATTTGGGTGGCTTTTCTTCATGCGCCAATTGTTTAAAGACTATGAGATACGTCAGTATGTTGTACAG GTGATCTTCTCCGTGACGTTTGCATTTTCTTGCACCATGTTTGAGCTCATCATCTTTGAAATCTTAGG 
AGTATTGAATAGCAGCTCCCGTTATTTTCACTGGAAAATGAACCTGTGTGTAATTCTGCGATCCTGG 
TTTTCATGGTGCCTTTTTACATTGGCTATTTTATTGTGAGCAATATCCGACTACTGCATAAACAACGA 
CTGCTTTTTTCCTGTCTCTTATGGCTGACCTTTATGTATTTCTTCTGGAAACTAGGAGATCCCTTTCC 
CATTCTCAGCCCAAAACATGGGATCTTATCCATAGAACAGCTCATCAGCCGGGTTGGTGTGATTGGAG 
TGACTCTCATGGCTCTTCTTTCTGGATTTGGTGCTGTCAACTGCCCATACACTTACATGTCTTACTTC 
CTCAGGAATGTGACTGACACGGATATTCTAGCCCTGGAACGGCGACTGCTGCAAACCATGGATATGAT 
CATAAGCAAAAAGAAAAGGATGGCAATGGCACGGAGAACAATGTTCCAGAAGGGGGAAGTGCATAACA 
AACCATCAGGTTTCTGGGGAATGATAAAAAGTGTTACCACTTCAGCATCAGGAAGTGAAAATCTTACT 
CTTATTCAACAGGAAGTGGATGCTTTGGAAGAATTAAGCAGGCAGCTTTTTCTGGAAACAGCTGATCT 
ATATGCTACCAAGGAGAGAATAGAATACTCCAAAACCTTCAAGGGGAAAATTTTAATTTTCTTGGTT 
ACTTTTTCTCFATTTACTGTGTTTGGAAAATTTTCATGGCTACCATCAATATTGTTTTTGATCGAGTT 
GGGAAAACGGATCCTGTCACAAGAGGCATTGAGATCACTGTGAATTATCTGGGAATCCAATTTGATGT 
GAAGTTTTGGTCCCAACACATTTCCTTCATTCTTGTTGGAATAATCACGTCACATCCATCAGAGGAT 
TGCTGATCACTCTTACCAAGTTCTTTTATGCCATCTCTAGCAGTAAGTCCTCCAATGTCATTGTCCTG 
CTATTAGCACAGATAATGGGCATGTACTTTGTCTCCTCTGTGCTGCTGATCCGAATGAGTATGCCTTT 
AGAATACCGCACCATAATCACTGAAGTCCTTGGAGAACTGCAGTTCAA CTCTATCACCGTTGGTTTG 
ATGTGATCTTCCTGGTCAGCGCTCTCTCTAGCATACTCTTCCTCTATTTGGCT CACAAACAGGCACCA 

GAGAAGCAAATGGCACCTTGAACTTAAGCCTACTACAGACTGTTAGAGGCCAGTGGTTTCAAAATTTA 
GATATAAGAGGGGGGAAAAATGGAACCAGGGCCTGACATTTTATAAACAAACAAAATGCTATGGTAGC 
ATTTTTCACCTTCATAGCATACTCCTTCCCCGTCAGGTGATACTATGACCATGAGTAGCATCAGCCAG 
AACATGAGAGGGAGAACTAACTCAAGACAATACT CAGCAGAGAGCATCCCGTGTGGATATGAGGCTGG 
FGTAGAGGCGGAGAGGAGCCAAGAAACTAAAGGTGAAAAATACACTGGAACTCTGGGGCAAGACATGT 
CTATGGTAGCTGAGCCAAACACGTAGGATTTCCGTTTTAAGGTTCACATGGAAAAGGTTATAGCTTTG 
CCTTGAGATTGACTCATTAAAATCAGAGACTGTAACAAAAAAAAAAAAAAAAAAAAAGGGCGGCCGCG 
ACTCTAGAGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAATG 
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FIGURE 4 
MSFLIDSSIMITSQILFFGFGWLFFMRQLFKDYEIROYVVQWIFSVTFAFSCTMFELIIFEILGV 
LNSSSRYFHWKMNLCVILLILVFMVPFYIGYFIWSNIRLLHKQRLLFSCLLWLTFMYFFWKLGDP 
FPIISPKHGILSIEOLISRVGVIGVTLMALLSGFGAVNCPYTYMSYFLRNVTDTDILALERRLLO 
TMDMIISKKKRMAMARRTMFQKGEVHNKPSGFWGMIKSVTTSASGSENLTLIQQEWDALEELSRO 
FLETADLYATKERIEYSKTFKGKYFNFLGYFFSIYCWWKIEMATINWFDRVGKTDPWRGIE 

TVNYLGIQFDVKFWSOHISFILVGIIIVTSIRGLLITLTKFFYAISSSKSSNVIVLLLAQIMGMY 
FVSSVLLIRMSMPLEYRTIITEVLGELQFNFYHRWFDVI FLVSALSSILFLYLAHKQAPEKQMAP 

Important features : 
Signal peptide: 

amino acids 1-23 

Potential transmembrane domains: 

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

425-444 

N-glycosylation sites. 
amino acids 67-70, 180-183 and 243-246 

Eukaryotic cobalanin-binding proteins 
amino acids 151-160 
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FIGURE 5 
AGCAGGGAAATCCGGATGTCTCGGTTATGAAGTGGAGCAGTGAGTGTGAGCCTCAACAAGTTCC 
AGAACTCTCCACCGGACTAGTATTGAGCATCTGCCTCTCATATCACCA GTGGCCA TCTGAGGT 
GTTTCCCTGGCTCTGAAGGGGTAGGCACGATGGCCAGGTGCTTCAGCCTGGTGTTGCTTCTCACT 
TCCATCTGGACCACGAGGCTCCTGGTCCAAGGCTCTTTGCGTGCAGAAGAGCTTTCCATCCAGGT 
GTCATGCAGAATTATGGGGAT CACCCTTGTGAGCAAAAAGGCGAACCAGCAGCTGAATTCACAG 
AAGCTAAGGAGGCCTGTAGGCTGCTGGGACTAAGTTTGGCCGGCAAGGACCAAGTGAAACAGCC 
TTGAAAGCTAGCTTTGAAACTTGCAGCTATGGCTGGGTTGGAGATGGATTCGTGGTCATCTCTAG 
GATTAGCCCAAACCCCAAGTGTGGGAAAAATGGGGTGGGTGTCCTGATTTGGAAGGTTCCAGTGA 
GCCGACAGTTTGCAGCCTATTGTTACAACT CATCTGATACTTGGACTAACTCGTGCATTCCAGAA 
ATTATCACCACCAAAGATCCCAATTCA ACACTCAAACTGCAACACAAACAACAGAATTEATTGT 
CAGTGACAGTACCTACTCGGTGGCATCCCCTTACTCTACAATACCTGCCCCTACTACTACTCCTC 
CTGCTCCAGCTTCCACTCTATTCCACGGAGAAAAAAATTGATTTGTGECACAGAAGTTTTTATG 
GAAACTAGCACCATGTCTACAGAAACTGAACCATTTGTTGAAAATAAAGCAGCATTCAAGAATGA 
AGCTGCTGGGTTTGGAGGTGTCCCCACGGCTCTGCTAGTGCTTGCTCTCCTCTTCTTTGGTGCTG 
CAGCTGGTCTTGGATTTTGCTATGTCAAAAGGTATGTGAAGGCCTTCCCTTTTACAAACAAGAAT 
CAGCAGAAGGAAATGATCGAAACCAAAGTAGTAAAGGAGGAGAAGGCCAATGATAGCA ACCCTAA 
GAGGAACAAAGAAAACTGATAAAAACCCAGAAGAGTCCAAGAGTCCAAGCAAAACTACCGTGC 
GATGCCTGGAAGCTGAAGTTTAGATGAGACAGAAATGAGGAGACACACCTGAGGCTGGTTTCTTF 
CATGCTCCTTACCCTGCCCCAGCTGGGGAAATCAAAAGGGCCAAAGAACCAAAGAAGAAAGTCCA 
CCCTTGGTTCCTAACTGGAATCAGCTCAGGACTGCCATTGGACTATGGAGTGCACCAAAGAGAAT 
GCCCTTCTCCTTATTGTAACCCTGTCTGGATCCTATCCTCCTACCTCCAAAGCTCCCACGGCCT 
TTCTAGCCTGGCTATGTCCTAATAATATCCCACTGGGAGAAAGGAGTTTTGCAAAGTGCAAGGAC 
CTAAAACATCTCATCAGTATCCAGTGGTAAAAAGGCCTCCTGGCTGTCTGAGGCTAGGTGGGTTG 
AAAGCCAAGGAGTCACTGAGACCAAGGCTTTCCTACTGATTCCGCAGCCAGACCCTTTCTTCA 
GCTCTGAAAGAGAAACACGTATCCCACCTGACATGTCCTTCTGAGCCCGGTAAGAGCAAAAGAAT 
GGCAGAAAAGTTTAGCCCCTGAAAGCCATGGAGATTCTCATAACTTGAGACCTAATCTCTGTAAA 
GCTAAAATAAAGAAATAGAACAAGGCTGAGGATACGACAGTACACTGTCAGCAGGGACTGTAAAC 
ACAGACAGGGTCAAAGGTTTTCTCTGAACACATTGAGTTGGAATCACTGTTTAGAACACACACA 
CTTACTTTTTCTGGTCTCTACCACTGCTGATATTTTCTCTAGGAAATATACTTTTACAAGTAACA 
AAAATAAAAACTCTTATAAATTTCTATTTTTATCTGAGTTACAGAAATGATTACTAAGGAAGATT 
ACT CAGTAATTTGTTTAAAAAGTAATAAAATTCAACAAACATTTGCTGAATAGCTACTATATGTC 
AAGTGCTGTGCAAGGTATTACACTCTGTAATTGAATATATTCCT CAAAAAATTGCACATAGTAG 
AACGCTATCTGGGAAGCTATTTTTTTCAGTTTTGATATTTCTAGCTTATCTACTCCAAACTAAT 
TTTTATTTTTGCTGAGACTAACTTATCATTTCTCTAATATGGCAA CCATTATAACCTTAATT 
TATTATTAACATACCTAAGAAGTACATTGTTACCTCTATATACCAAAGCACATTTTAAAAGTGCC 
ATTAACAAATGTATCACTAGCCCTCCTTTTTCCAACAAGAAGGGACTGAGAGATGCAGAAATATT 
TGTGACAAAAAATAAAGCATTTAGAAAACTT 
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FIGURE 6 

MARCFSLVLLLTSIWTTRLLVOGSLRAEELSICVSCRIMGITLVSKKANQQLNFTEAKEACRLLG 
LSLAGKDOVETALKASFETCSYGWVGDGFVVISRISPNPKCGKNGVGVLIWKVPVSRQFAAYCYN 
SSDTWTNSCIPEIITTKDPIFNTOTATOTTEFIVSDSTYSVASPYSTIPAPTTTPPAPASTSIPR 
RKKLICVTEVEMETSTMSTETEPEVENKAAFKNEAAGFGGVPTALLVLALLFFGAAAGLGFCYVK 
RYVKAFPFTNKNQQKEMIETKVVKEEKANDSNPNEESKKTDKNPEESKSPSKTTVRCLEAEW 

Signal sequence: 

amino acids 1-16 

Transmembrane domain : 

aIcino acids 235-254 

N-glycosylation site. 
amino acids 53-57, 130-134, 289-293 

Casein kinase II phosphorylation site. 

amino acids 145-149, 214-218 

Tyrosine kinase phosphorylation site. 
amino acids 79-88 

N-myristoylation site. 
amino acids 23-29, 65-71, 234-240, 235-239, 249-255, 253-259 
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FIGURE 7 
CGCCGCGCTCCCGCACCCGCGGCCCGCCCACCGCGCCGCTCCCGCATCTGCACCCGCAGCCCGGC 
GGCCTCCCGGCGGGAGCGAGCAGATCCAGTCCGGCCCGCAGCGCAACTCGGTCCAGTCGGGGCGG 
CGGCTGCGGGCGCAGAGCGGAGATGCAGCGGCTTGGGGCCACCCTGCTGTGCCTGCTGCTGGCGG 
CGGCGGTCCCCACGGCCCCCGCGCCCGCTCCGACGGCGACCTCGGCTCCAGTCAAGCCCGGCCCG 
GCTCTCAGCTAOCCGCAGGAGGAGGCCACCCT CAATGAGATGTTCCGCGAGGTTGAGGAACTGAT 
GGAGGACACGCAGCACAAATTGCGCAGCGCGGTGGAAGAGATGGAGGCAGAAGAAGCTGCTGCTA 
AAGCATCATCAGAAGTGAACCTGGCAAACTTACCTCCCAGCTATCACAATGAGACCAACACAGAC 
ACGAAGGTTGGAAATAATACCATCCATGTGCACCGAGAAATTCACAAGATAACCAACAACCAGAC 
TGGACAAATGGTCTTTTCAGAGACAGTTATCACATCTGTGGGAGACGAAGAAGGCAGAAGGAGCC 
ACGAGTGCATCATCGACGAGGACTGTGGGCCCAGCATGTACTGCCAGTTTGCCAGCTTCCAGTAC 
ACCTGCCAGCCATGCCGGGGCCAGAGGATGCTCTGCACCCGGGACAGTGAGTGCTGTGGAGACCA 
GCTGTGTGTCTGGGGTCACTGCACCAAAATGGCCACCAGGGGCAGCAATGGGACCATCTGTGACA 
ACCAGAGGGACTGCCAGCCGGGGCTGTGCTGTGCCTTCCAGAGAGGCCTGCTGTTCCCTGTGTGC 
ACACCCCTGCCCGTGGAGGGCGAGCTTTGCCATGACCCCGCCAGCCGGCTTCTGGACCT CAT CAC 
CTGGGAGCTAGAGCCTGATGGAGCCTTGGACCGATGCCCTTGTGCCAGTGGCCTCCTCTGCCAGC 
CCCACAGCCACAGCCTGGTGTATGTGTGCAAGCCGACCTTCGTGGGGAGCCGTGACCAAGATGGG 
GAGATCCTGCTGCCCAGAGAGGTCCCCGATGAGTATGAAGTTGGCAGCTTCATGGAGGAGGTGCG 
CCAGGAGCTGGAGGACCTGGAGAGGAGCCTGACTGAAGAGATGGCGCTGGGGGAGCCTGCGGCTG 
CCGCCGCTGCAC'FGCTGGGAGGGGAAGAGATTTAGATCTGGACCAGGCTGTGGGTAGATGTGCAA 
TAGAAATAGCTAATTTATTTCCCCAGGTGTGTGCFTTAGGCGTGGGCTGACCAGGCTTCTTCCTA 
CATCTTCTTCCCAGTAAGTTTCCCCTCTGGCTTGACAGCATGAGGTGTTGTGCATTTGTTCAGCT 
CCCCCAGGCTGTTCTCCAGGCTTCACAGTCTGGTGCTTGGGAGAGTCAGGCAGGGTTAAACTGCA 
GGAGCAGTTTGCCACCCCTGTCCAGATTATTGGCTGCTTTGCCTCTACCAGTTGGCAGACAGCCG 
TTTGTTCTACATGGCTTTGATAATTGTTTGAGGGGAGGAGATGGAAACAATGTGGAGTCTCCCTC 
TGATTGGTTTTGGGGAAATGTGGAGAAGAGTGCCCTGCTTTGCAAACATCAACCTGGCAAAAATG 
CAACAAATGAATTTTCCACGCAGTTCTTTCCATGGGCATAGGTAAGCTGGCCTTCAGCTGTTGC 
AGATGAAATGTTCTGTTCACCCTGCATTACATGTGTTTATTCATCCAGCAGTGTTGCTCAGCTCC 
TACCTCTGTGCCAGGGCAGCATTTTCATATCCAAGATCAATTCCCTCTCTCAGCACAGCCTGGGG 
AGGGGGTCATTGTTCTCCTCGTCCATCAGGGATCTCAGAGGCTCAGAGACTGCAAGCTGCTTGCC 
CAAGTCACACAGCTAGGAAGACCAGAGCAGTTTCATCTGGTTGTGACTCTAAGCTCAGTGCTCT 
CTCCACTACCCCACACCAGCCTTGGTGCCACCAAAAGTGCTCCCCAAAAGGAAGGAGAATGGGAT 
TTTCTTGAGGCATGCACATCTGGAATTAAGGTCAAACTAATTCTCACATCCCTCTAAAAGTAAA 

CTACTGTTAGGAACAGCAGTGTTCTCACAGTGTGGGGCAGCCGTCCTTCTAATGAAGACAATGAT 
ATTGACACTGTCCCTCTTTGGCAGTTGCATTAGTAACTTTGAAAGGTATATGACTGAGCGTAGCA 
TACAGGTTAACCTGCAGAAACAGTACTTAGGTAATTGTAGGGCGAGGATTATAAATGAAATTTGC 
AAAATCACTTAGCAGCAACTGAAGACAATTATCAACCACGTGGAGAAAATCAAACCGAGCAGGGC 
TGTGTGAAACATGGTTGTAATATGCGACTGCGAACACTGAACTCTACGCCACTCCACAAATGATG 
TTTTCAGGTGTCATGGACTGTTGCCACCATGTATTCATCCAGAGTTCTTAAAGTTTAAAGTTGCA 
CATGATTGTATAAGCATGCTTTCTTTGAGTTTTAAATTATGTATAAACATAAGTGCATTTAGAA 
ATCAAGCATAAATCACTTCAACTGCAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 8 
MORLGATLLCL,L,LAAAVPTAPAPAPTATSAPWKPGPALSYPQEEATLNEMFREVEELMEDTOHKL 
RSAVEEMEAEEAAAKASSEWNLANLPPSYHNETNTDTKVGNNTIHVHREIHKITNNOTGQMVFSE 
TVETSVGDEEGRRSHECIIDEDCGPSMYCOFASFQYTCOPCRGORMLCTRDSECCGDOLCVWGHC 
TKMATRGSNGTICDNQRDCOPGLCCAFORGLLFPVCTPLPVEGELCHDPASRLLDLITWELEPDG 
ALDRCPCASGLLCQPHSHSLWYWCKPTFWGSRDQDGEILLPREVPDEYEVGSEMEEVROELEDLE 
RSLTEEMALGEPAAAAAALIGGEEI 

Signal sequence: 
amino acids 1-19 

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

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

327-33 

N-myristoylation site. 

amino acids 202-208, 217-223 

AIllidation site. 

amino acids 140-144 
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FIGURE Q 
cGGACGCGTGGGCGGACGCGTGGGGGCTGTGAGAAAGTGCCAATAAATACATCATGCAACCCCAC 
GGCCCACCTTGTGAACTCCTCGTGCCCAGGGCTGATGTGCGTCTTCCAGGGCTACT CATCCAAAG 
GCCTAATCCAACGTTCTGTCTTCAATCTGCAAATCTATGGGGTCCTGGGGCTCTTCTGGACCCTT 
AACTGGGTACTGGCCCTGGGCCAATGCGTCCTCGCTGGAGCCTTTGCCTCCTTCTACTGGGCCTT 
CCACAAGCCCCAGGACATCCCTACCTTCCCCTTAATCTCTGCCTTCATCCGCACACTCCGTTACC 
ACACTGGGTCATTGGCATTTGGAGCCCTCATCCTGACCCTTGTGCAGATAGCCCGGGTCATCTTG 
GAGTATATTGACCACAAGCTCAGAGGAGTGCAGAACCCTGTAGCCCGCTGCATCATGTGCTGTTT 
CAAGTGCTGCCTCTGGTGTCTGGAAAAATTTATCAAGTTCCTAAACCGCAATGCATACATCATGA 
TCGCCATCTACGGGAAGAATTTCTGTGTCTCAGCCAAAAATGCGTTCATGCTACTCATGCGAAAC 
ATTGTCAGGGTGGTCGTCCTGGACAAAGTCACAGACCTGCTGCTGTTCTTTGGGAAGCTGCTGGT 
GGTCGGAGGCGTGGGGGTCCTGTCCTTCTTTTTTTTCTCCGGTCGCATCCCGGGGCTGGGTAAAG 
ACTTAAGAGCCCCCACCT CAACTATTACTGGCTGCCCATCATGACCTCCATCCTGGGGGCCTAT 

GTCATCGCCAGCGGCTTCTTCAGCGTTTTCGGCATGTGTGTGGACACGCTCTTCCTCTGCTTCCT 
GGAAGACCTGGAGCGGAACAACGGCTCCCTGGACCGGCCCTACTACATGTCCAAGAGCCTTCTAA 
AGATTCTGGGCAAGAAGAACGAGGCGCCCCCGGACAACAAGAAGAGGAAGAAGTGACAGCTCCGG 
CCCTGATCCAGGACTGCACCCCACCCCCACCGTCCAGCCATCCAACCT CACTTCGCCTTACAGGT 
CTCCATTTTGTGGTAAAAAAAGGTTTTAGGCCAGGCGCCGTGGCTCACGCCTGTAATCCAACACT 
TTGAGAGGCTGAGGCGGGCGGATCACCTGAGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTG 
AAACCTCCGTCTCTATTAAAAATACAAAAATTAGCCGAGAGTGGTGGCATGCACCTGTCATCCCA 
GCTACTCGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGGGAGGCAGAGGTTGCAGTGAGCCGA 
GATCGCGCCACTGCACTCCAACCTGGGTGACAGACTCTGTCTCCAAAACAAAACAAACAAACAAA. 
AAGATTTTATTAAAGATATTTGTTAACTC 
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FIGURE 10 
RTRGRTRGGCEKVPINTSCNPTAHLVNSSCPGLMCVFOGYSSKGLIQRSVFNLQIYGVLGLFWTL 
NWVLALGOCVLAGAFASFYWAFHKPODIPTFPLISAFIRTLRYHTGSLAFGALILTLVOIARVIL 
EYIDHKLRGWONPVARCIMCCFKCCLWCLEKFIKFLNRNAYIMIAIYGKNFCVSAKNAFMLLMRN 
IWRVWWLDKWTOLLLFFGKLLWWGGWGWLSFFFFSGRIPGIGKDFKSPHLNYYWLPIMTSILGAY 
WIASGFFSWFGMCWDTIFICFEDERNINGSTERPYYMSKSLLKILGKKNEAEPPDNKKRKK 

important features : 
Transmembrane domains: 

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

N-glycosylation sites. 
amino acids 16-20, 27-31, 289-293 

Hypothetical YBROO2c family proteins. 
allino acids 276-288 

Amonium transporters proteins. 
amino acids 204-231 

N-Illyristoylation sites. 
amino acids 60-66, 78-84 

Amidation site. 

amino acids 306-310 
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FIGURE 12 
MGACLGACSL.T.SCASCLCGSAPCILCSCCPASRNSTVSRLIFTFFLFLGVLVSIIMLSPGVESOL 
YKLPWVCEEGAGIPTVLQGHIDCGSLLGYRAVYRMCFATAAFFFFFFTLLMLCVSSSRDPRAAIO 
NGFWFFKFLILVGLTWGAFYIPDGSFTNIWFYFGVWGSFL FILIOLVLLIDFAHSWNQRWLGKAE 
ECDSRAWYAGFFFTLLFYTLSIAAVALMEMYYTEPSGCHEGKWFSLNLTFCWCWSIAAWLPKW 
ODAQPNSGLLOASWITLYTMEWTWSALSSIPEOKCNPHLPTQLGNETWVAGPEGYETQWWDAPSI 
WGLIIFLLCTLFISLRSSDHROWNSLMOTEECPPMLDATOOOOOOVAACEGRAFDNEQDGVTYSY 
SFFHFCLVLASLHWMMTLTNWYKPGETRKMISTWTAWWWKCASWAGLLLYLWTLVAPLLLRNRD 
FS 

Signal sequence: 
amino acids 1-20 

Transmembrane domains: 

amino acids 40-58, 101-116, 134-150, 162-178, 206-223, 240–257, 
272-283, 324-340, 391 - 406, 428-444 
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FIGURE 13 
CGGGCCAGCCTGGGGCGGCCGGCCAGGAACCACCCGTTAAGGTGTCTTCTCTTTAGGGATGGTGA 
GGTTGGAAAAAGACTCCTGTAACCCTCCTCCAGGATGAACCACCTGCCAGAAGACATGGAGAACG 
CTCTCACCGGGAGCCAGAGCTCCCATGCTTCTCTGCGCAATATCCATCCATCAACCCCACACAA 
CTCATGGCCAGGATTGAGTCCTATGAAGGAAGGGAAAAGAAAGGCATATCTGATGTCAGGAGGAC 
TTTCTGTTTGTTTGTCACCTTTGACCTCTTATTCGTAACATTACTGTGGATAATAGAGTTAAATG 
TGAATGGAGGCATTGAGAACACATTAGAGAAGGAGGTGATGCAGTATGACTACTATTCTTCATAT 
TTTGATATATTTCTTCTGGCAGTTTTTCGATTTAAAGTGTTAATACTTGCATATGCTGTGTGCAG 
ACTGCGCCATTGGTGGGCAATAGCGTTGACAACGGCAGTGACCAGTGCCTTTTTACTAGCAAAAG 
TGATCCTTTCGAAGCTTTTCTCTCAAGGGGCTTTTGGCTATGTGCTGCCCATCATTTCATTCATC 
CTTGCCTGGATTGAGACGTGGTTCCTGGATTTCAAAGTGTTACCTCAAGAAGCAGAAGAAGAAAA 
CAGACTCCTGATAGTTCAGGATGCTTCAGAGAGGGCAGCACTTATACCTGGTGGTCTTTCTGATG 
GTCAGTTTTATTCCCCTCCTGAATCCGAAGCAGGATCTGAAGAAGCTGAAGAAAAACAGGACAGT 
GAGAAACCACTTTTAGAACTATGAGTACTACTTTTGTTAAATGTGAAAAACCCTCACAGAAAGTC 
ATCGAGGCAAAAAGAGGCAGGCAGTGGAGTCTCCCTGTCGACAGTAAAGTTGAAATGGTGACGTC 
CACTGCTGGCTTTATTGAACAGCTAATAAAGATTTATTTATTGTAATACCT CACAAACGTTGTAC 
CATATCCATGCACATTTAGTTGCCTGCCTGTGGCTGGTAAGGTAATGTCATGATTCATCCTCTCT 
TCAGTGAGACTGAGCCTGATGTGTTAACAAATAGGTGAAGAAAGTCTTGTGCTGTATTCCTAATC 
AAAAGACTTAATATATTGAAGTAACACTTTTTTAGTAAGCAAGATACCTTTTTATTTCAATTCAC 
AGAATGGAATTTTTTTGTTTCATGTCTCAGATTTATTTTGTATTTCTTTTTTAACACTCTACATT 
TCCCTTGTTTTTTAACTCATGCACATGTGCTCTTTGTACAGTTTTAAAAAGTGTAATAAAATCTG 
ACATGTCAATGTGGCTAGTTTTATTTTTCTTGTTTTGCATTATGTGTATGGCCTGAAGTGTTGGA 
CTTGCAAAAGGGGAAGAAAGGAATTGCGAATACATGTAAAATGTCACCAGACATTTGTATTATTT 
TTATCATGAAATCATGTTTTTCTCTGATTGTTCTGAAATGTTCTAAATACTCTTATTTTGAATGC 
ACAAAATGACTTAAACCATTCATATCATGTTTCCTTTGCGTTCAGCCAATTTCAATTAAAATGAA 
CTAAATTAAAAA 
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FIGURE 14 
MNHLPEDMENALTGSQSSHASLRNIHSINPTQLMARIESYEGREKKGISDVRRTFCLFVTFDLLF 
WTLLWIIELNWNGGIENTLEKEVMQYDYYSSYFDIFLLAVFRFKVLILAYAVCRLRHWWAIALTT 
AVTSAFLLAKVILSKLFSQGAFGYVLPIIS FILAWIETWFLDFKVLPQEAEEENRLLIVQDASER 
AALIPGGLSDGQFYSPPESEAGSEEAEEKQDSEKPLLEL 

Important features of the protein: 
Signal peptide: 

amino acids 1-20 

Transmembrane domains: 

amino acids 54-72, 100-118, 130-144, 146-166 

N-myristoylation sites. 
amino acids 14-2O, 78-84, 79-85, 202-208, 217-223 
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FIGURE 16 
MCSRVPLLLPLLLLLALGPGVOGCPSGCOCSQPOTVFCTAROGTTVPRDVPPDTVGLY VFENGIT 

MLDAGSFAGLPGLCLLDLSONOIASLPSGWEOPLANLSNLDLTANRLHEITNET FRGLRRLERLY 

LGKNRIRHIQPGAFDTLDRLLELKLODNELRALPPLRLPRLLLLDLSHNSLLALEPGILDTANVE 

ALRLAGLGLQOLDEGLFSRLRNLHDLDVSDNQLERVPPVIRGLRGLTRLRLAGNTRIAQLRPEDL 

AGLAALQELDVSNLSLQALPGDLSGLFPRLRLL AAARNPFNCVCPLSWFGPWVRESHWTLASPEE 
TRCEFPPKNAGRILLELOYADFGCPATTTTATWPTTRPVVREPTASSSLAPTWISPTAPATEAP 

SPPSTAPPTVGPVPQPODCPPSTCLNGGTCHLGTRHHLACLCPEGFTGLYCESOMGOGTRPSPTP 

VTPRPPRSLTLGIEPVSPTSLRVGLQRYLQGSSVOLRSLRLTYRNLSGPDKRLVTLRLPASLAEY 

TVTOLRPNATYSVCVMPLGPGRVPEGEEACGEAHTPPAVHSNHAPVTOAREGNLPLLIAPALAAV 
LLAALAAVGAAYCVRRGRAMAAAACDKGOVGPGAGPLELEGVKWPLEPGPKATEGGGEALPSGSE 

CEVPLMGFPGPGLOSPLHAKPYI 

important features : 

Signal peptide: 

amino acids 1-23 

TransEtiembrane domain : 

amino acids 579-599 

EGF-like domain cysteine pattern signature. 

amino acids 430-442 

Leucine zipper pattern. 

amino acids 197-219, 269-291 
N-glycosylation sites. 

amino acids 101-1. O5, 17-121, 273-277 500-504, 528 - 532 

Tyrosine kinase phosphorylation sites. 

artino acids 124-131, 337-345 
N-Illyristoylation sites. 

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

594 - 600, 640-64 6 
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FIGURE 17 
GCAGCGGCGAGGCGGCGGTGGTGGCTGAGTCCGTGGTGGCAGAGGCGAAGGCGACAGCTCATGCG 
GGTCCGGATAGGGCTGACGCGCTGCTGTGTGCGGTGCTGCTGAGCTTGGCCTCGGCGTCCTCGG 

ATGAAGAAGGCAGCCAGGATGAATCCTTAGATTCCAAGACTACTTGACATCAGATGAGTCAGTA 

AAGGACCATACTACTGCAGGCAGAGTAGTTGCTGGTCAAATATTTCTTGATTCAGAAGAATCTGA 

ATTAGAATCCTCTATTCAAGAAGAGGAAGACAGCCTCAAGAGCCAAGAGGGGGAAAGTGTCACAG 
AAGATATCAGCTTTCTAGAGTCTCCAAATCCAGAAAACAAGGACTATGAAGAGCCAAAGAAAGTA 

CGGAAACCAGCTTTGACCGCCATTGAAGGCACAGCACATGGGGAGCCCTGCCACTTCCCTTTTCT 
TTTCCTAGATAAGGAGTATGATGAATGTACACAGATGGGAGGGAAGATGGCAGACTGGGTGTG 

CTACAACCTATGACTACAAAGCAGATGAAAAGTGGGGCTTTTGTGAAACTGAAGAAGAGGCTGCT 

AAGAGACGGCAGATGCAGGAAGCAGAAATGATGTATCAAACTGGAATGAAAATCCTTAATGGAAG 

CAATAAGAAAAGCCAAAAAAGAGAAGCATATCGGTATCTCCAAAAGGCAGCAAGCATGAACCATA 

CCAAAGCCCTGGAGAGAGTGTCATATGCTCTTTTATTTGGTGATTACTTGCCACAGAATATCCAG 

GCAGCGAGAGAGATGTTTGAGAAGCTGACTGAGGAAGGCTCTCCCAAGGGACAGACTGCTCTTGG 

CTTTCTGTATGCCTCTGGACTTGGTGTTAATTCAAGTCAGGCAAAGGCTCTTGTATATTATACAT 

TTGGAGCTCTTGGGGGCAATCTAATAGCCCACATGGTTTTGGTAAGTAGACTTTAGTGGAAGGCT 

AATAATATTAACATCAGAAGAATTTGTGGTTTATAGCGGCCACAACTTTTTCAGCTTTCATGATC 
CAGATTTGCTTGTATTAAGACCAAATATTCAGTTGAACTTCCTTCAAATTCTTGTTAATGGATAT 

AACACATGGAATCTACATGTAAATGAAAGTTGGTGGAGTCCACAATTTTTCTTTAAAATGATTAG 

TTTGGCTGATTGCCCCTAAAAAGAGAGATCTGATAAATGGCTCTTTTTAAATTTTCTCTGAGTTG 

GAATTGTCAGAATCATTTTTTACATTAGATTATCATAATTTTAAAAATTTTTCTTTAGTTTTTCA 

AAATTTTGTAAATGGTGGCTATAGAAAAACAACATGAAATATTATACAATATTTTGCAACAATGC 

CCTAAGAATTGTTAAAATTCATGGAGTTATTTGTGCAGAATGACTCCAGAGAGCTCTACTTTCTG 

TTTTTTACTTTTCATGATTGGCTGTCTTCCCATTTATTCTGGTCATTTATTGCTAGTGACACTGT 
GCCTGCTCCAGTAGTCTCATTTTCCCTATTTTGCTAATTTGTTACTTTTTCTTTGCTAATTTGG 

AAGATTAACTCATTTTTAATAAAATTATGTCTAAGATTAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 18 
MRVRIGLTELLCAVLLSLASASSEEGSODESLDSKTTLTSDESWKDHTTAGRWVAGOIFLDSEESEL 

ESSIQEEEDSLKSQEGESVTEDISFLESPNPENKEYEEPKKVRKPALTAIEGTAHGEPCHFPFIFLDK 

EYEDECT SDGREEDGRLWCATTYDYKADEKWGFCETEEEAAKRROMOEAEMMYOTGMKILNGSNKKSOKR 

EAYRYLQKAASMNHTKALERWSYALLFGDYLPQNIQAAREMEEKLTEEGSPKGQTALGFLYASGLGVN 

SSCAKALWYYTFGALGGNLAHMWLWSRL 

Inportant 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. 239-295 

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 
AATTCAGATTTTAAGCCCATTCGCAGTGGAATTTCATGAACTAGCAAGAGGACACCATCTTCTT 

GTATTATACAAGAAAGGAGTGTACCTATCACACACAGGGGGAAAAAIGCTCTTTTGGGTGCTAGG 
CCTCCTAATCCTCTGTGGTTTTCTGTGGACTCGTAAAGGAAAACTAAAGATTGAAGACATCACTG 

ATAAGTACATTTTTATCACTGGATGTGACTCGGGCTTTGGAAACTTGGCAGCCAGAACTTTTGAT 

AAAAAGGGATTCATGTAATCGCTGCCTGTCTGACTGAATCAGGATCA ACAGCTTTAAAGGCAGA 

AACCTCAGAGAGACTTCGTACTGTGCTTCTGGATGTGACCGACCCAGAGAATGTCAAGAGGACTG 
CCCAGTGGGTGAAGAACCAAGTGGGGAGAAAGGTCTCTGGGGTCTGATCAATAATGCTGGTGTT 

CCCGGCGTGCTGGCTCCCACTGACTGGCTGACACTAGAGGACTACAGAGAACCTATTGAAGTGAA 

CCTGTTTGGACT CATCA GTGTGACACTAAATATGCTTCCTTTGGTCAAGAAAGCTCAAGGGAGAG 

TTATTAATGTCTCCAGTGTTGGAGGTCGCCTTGCAATCGTTGGAGGGGGCTATACTCCATCCAAA 

TATGCAGTGGAAGGTTTCAATGACAGCTTAAGACGGGACATGAAAGCTTTTGGTGTGCACGTCTC 
ATGCATTGAACCAGGATTGTTCAAAACAAACTTGGCAGATCCAGTAAAGGTAATTGAAAAAAAAC 

TCGCCATTGGGAGCAGCTGTCTCCAGACATCAAACAACAATAGGAGAAGGTTACATTGAAAAA 

AGTCTAGACAAACTGAAAGGCAATAAATCCTATGTGAACATGGACCTCTCTCCGGTGGTAGAGTG 

CATGGACCACGCTCTAACAAGTCTCTTCCCTAAGACTCATTATGCCGCTGGAAAAGATGCCAAAA 

TTTTCTGGATACCTCTGTCTCACATGCCAGCAGCTTTGCAAGACTTTTTATTGTTGAAACAGAAA 

GCAGAGCTGGCTAATCCCAAGGCAGTGTGACTCAGCTAACCACAAATGTCTCCTCCAGGCTATGA 
AATTGGCCGATTTCAAGAACACATCTCCTTTTCAACCCCATTCCTATCTGCTCCAACCTGGACT 

CATTTAGATCGTGCTTATTTGGATTGCAAAAGGGAGTCCCACCATCGCTGGTGGTATCCCAGGGT 

CCCTGCTCAAGTTTTCTTTGAAAAGGAGGGCTGGAATGGTACATCACATAGGCAAGTCCTGCCCT 

GTATTTAGGCTTTGCCTGCTTGGTGTGATGTAAGGGAAATTGAAAGACTTGCCCATTCAAAATGA 

TCTTTACCGTGGCCTGCCCCATGCTTATGGTCCCCAGCATTTACAGTAACTTGTGAATGTTAAGT 

ATCACTCTTATCTAAATATTAAAAGATAAGTCA ACCCAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAA 
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FIGURE 20 
MLFWWLGLLILCGFWTRKGKLKIEDITDKYIFITGCDSGFGNLAARTFDKKGFHWIAACLTESG 

STALKAETSERLRTVLLDWTDPENVKRTAQWWKNQVGEKGLWGLINNAGVPGVLAPTDWLTLEDY 

REPIEWNLFGLISVTLNMLPLVKKAOGRWINVSSVGGRE, AIWGGGYTPSKYAVEGFNSLRRDMK 

AFGVHVSCIEPGLEKTNLADPWKVIEKKLAIWEOLSPDIKOQYGEGYIEKSLDKLKGNKSYWNMD 

LSPVVECMDHALTSLFPKTHYAAGKDAKIF WIPLSHMPAALQDFLLLKOKAELANPKAV 

Important features of the protein: 
Signal peptide: 

amino acids 1-17 

Transmembrane domain : 

amino acids 136-152 

N-glycosylation sites. 

amino acids 161-163, 187-19C and 253-256 

Glycosaminoglycan attachinent site. 

amino acids 39-42 

N-ILyristoylation sites. 

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

CTGAGGCGGCGGTAGCATGGAGGGGGAGAGTACGTCGGCGGTGCTCTCGGGCTTTGTGCTCGGCG 
CACTCGCTTTCCAGCACCTCA ACACGGACTCGGACACGGAAGGTTTTCTTCTTGGGGAAGTAAAA 

GGTGAAGCCAAGAACAGCATTACTGATTCCCAAATGGATGATGTTGAAGTTGTTTATACAATTGA 

CATTCAGAAATATATTCCATGCTATCAGCTTTTTAGCTTTTATAATTCTTCAGGCGAAGTAAATG 

AGCAAGCACTGAAGAAAATATTATCAAATGTCAAAAAGAATGTGGTAGGTTGGTACAAATTCCGT 

CGTCATTCAGATCAGATCATGACGTTTAGAGAGAGGCTGCTTCACAAAAACTTGCAGGAGCATTT 

TTCAAACCAAGACCTTGTTTTTCTGCTATTAACACCAAGTATAATAACAGAAAGCTGCTCTACTC 
ATCGACTGGAACATTCCTTATATAAACCT CAAAAAGGACTTTTTCACAGGGTACCTTTAGTGGTT 

GCCAATCGGGCATGTCTGAACAACTGGGTTATAAAACTGTATCAGGTTCCTGTATGTCCACTGG 

TTTTAGCCGAGCAGTACAAACACACAGCTCTAAATTTTTTGAAGAAGATGGATCCTTAAAGGAGG 

TACATAAGATAAATGAAATGTATGCTTCATTACAAGAGGAATTAAAGAGTATATGCAAAAAAGTG 

GAAGACAGTGAACAAGCAGTAGATAAACTAGTAAAGGATGTAAACAGATTAAAACGAGAAATTGA 
GAAAAGGAGAGGAGCACAGATTCAGGCAGCAAGAGAGAAGAACATCCAAAAAGACCCTCAGGAGA 
ACATTTTTCTTTGTCAGGCATTACGGACCTTTTTTCCAAATTCTGAATTTCTTCATTCATGTGTT 
ATGTCTTTAAAAAATAGACATGTTTCTAAAAGTAGCTGTAACTACAACCACCATCTCGATGTAGT 

AGACAATCTGACCTTAATGGTAGAACACACTGACATTCCTGAAGCTAGTCCAGCTAGTACACCAC 

AAATCATTAAGCATAAAGCCTTAGACTTAGATGACAGATGGCAATTCAAGAGATCTCGGTTGTTA. 

GATACACAAGACAAACGATCTAAAGCAAATACTGGTAGTAGTAACCAAGATAAAGCATCCAAAAT 

GAGCAGCCCAGAAACAGATGAAGAAATTGAAAAGATGAAGGGTTTTGGTGAATATTCACGGTCTC 

CTACATTTTGATCCTTTTAACCTTACAAGGAGATTTTTTTATTTGGCTGATGGG'EAAAGCCAAAC 
ATTTCTATTGTTTTTACTAGTTGAGCTACTTGCAGTAAGTTCATTTGTTTTTACTATGTTCACC 

TGTTTGCAGTAATACACAGATAACTCTTAGTGCATTTACTTCACAAAGTACTTTTTCAAACATCA 

GATGCTTTTATTTCCAAACCTTTTTTTCACCTTTCACTAAGTTGTTGAGGGGAAGGCTTACACAG 

ACACATTCTTTAGAATTGGAAAAGTGAGACCAGGCACAGTGGCTCACACCTGTAATCCCAGCACT 

TAGGGAAGACAAGTCAGGAGGATTGATTGAAGCTAGGAGTTAGAGACCAGCCTGGGCAACGTATT 

GAGACCATGTCTATTAAAAAATAAAATGGAAAAGCAAGAATAGCCTTATTTTCAAAATATGGAAA 

GAAATTTATATGAAAATTTATCTGAGTCATTAAAATTCTCCTTAAGTGATACTTTTTTAGAAGTA 

CATTATGGCTAGAGTTGCCAGATAAAATGCTGGATATCAGCAATAAATTT GCAAAACATCATCT 

AAAATTTAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 22 
MEGESTSAVLSGFWLGALAFOHLNTDSDTEGFLLGEVKGEAKNSITDSOMDDVEVVYTIDIOKYI 

PCYOLFSFYNSSGEVNEQALKKILSNVKKNWVGWYKFRRHSDQIMTFRERLLHKNLOEHFSNODL 

WELLLTPSIITESCSTHRLEHSLYKPOKGLEHRWPLVVANLGMSEQLGYKTVSGSCMSTGFSRAW 

QTHSSKFFEEDGSLKEWHKINEMYASLOEELKSICKKVEDSEOAVDKLWKDVNRLKREIEKRRGA 

QIQAARE KNIQKDPOENIFL COALRTFFPNSEFEHSCVMSLKNRHVSKSSCNYNHHLDVVDNLTL 

MVEHTDIPEASPASTPOIIKHKALDLDDRWOFKRSRLLDTODKRSKANTGSSNODKASKMSSPET 

DEEEKMKGEGEYSRSPTF 

Inportant features: 
Signal peptide: 

amino acids 1-19 

N-glycosylation sites. 

amino acids 75-79, 322-326 

N-myristoylation site. 

antino acids 184-154 

Growth factor and cytokines receptors family. 
amino acids 134-150 
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FIGURE 24 
MARFGLPALLCTLAVLSAALLAAELKSKSCSEVRRLYWSKGFNKNDAPLHEINGDHLKICPOGST 
CCSQEMEEKYSLQSKDDFKSVVSEQCNHLOAVFASRYKKFDEFFKELLENAEKSLNDMFVKTYGH 
LYMONSELFKDLFVELKRYYVVGNVNLEEMLNDEWARLLERMERLVNSOYHFTDEYLECWSKYTE 
QLKPFGDVPRKLKLQVTRAFVAART FAQGLAVAGDVVSKVSVVNPTAOCTHALLKMIYCSHCRGL 

WTVKPCYNYCSNIMRGCLANQGDLDFEWNNFIDAMLMVAERLEGPFNIESWMDPIDWKISDAIMN 
MQDNSWOWSOKVFOGCGPPKPLPAGRISRSISESAFSARFRPHHPEERPTTAAGTSLDRLVTDVK 
EKLKOAKKFWSSLPSNVCNDERMAAGNGNEDDCWNGKGKSRYLFAVTGNGLANOGNNPEVOVDTS 
KPDILILROIMALRVMTSKMKNAYNGN DVDFFDISEESSGEGSGSGCEYQQCPSEFDYNATDHAG 

KSANEKADSAGVRPGAQAYLLTVFCILFLVMQREWR 

Important features: 
Signal peptide: 

amino acids 1-22 

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

N-glycosylation site. 
amino acids 514-518 

Glycosaminoglycan attachment sites. 

amino acids 494-498, 498- 502 

N-Inyristoylation sites. 

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

Glypicans proteins. 

amino acids 54-75, 105-157, 238-280, 309-346, 423-4 60, 468-506 
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FIGURE 25 
CTCGCCCT CAAATGGGAACGCTGGCCTGGGACTAAAGCATAGACCACCAGGCTGAGTATCCTGAC 

CTGAGTCATCCCCAGGGATCAGGAGCCTCCAGCAGGGAACCTTCCATTATATTCTTCAAGCAACT 

TACAGCTGCACCGACAGTTGCGATGAAAGTTCTAATCTCTTCCCTCCTCCTGTTGCTGCCACTAA 
TGCTGATGTCCATGGTCTCTAGCAGCCTGAATCCAGGGGTCGCCAGAGGCCACAGGGACCGAGGC 
CAGGCTTCTAGGAGATGGCTCCAGGAAGGCGGCCAAGAATGTGAGTGCAAAGATTGGTTCCTGAG 
AGCCCCGAGAAGAAAATTCATGACAGTGTCTGGGCTGCCAAAGAAGCAGTGCCCCTGTGATCATT 
TCAAGGGCAATGGAAGAAAACAAGACACCAAAGGCACCACAGAAAGCCAAACAAGCATTCCAGA 

GCCTGCCAGCAATTTCTCAAACAATGTCAGCTAAGAAGCTTTGCTCTGCCTTTGTAGGAGCTCTG 
AGCGCCCACTCTTCCAATTAAACATTCTCAGCCAAGAAGACAGTGAGCACACCTACCAGACACTC 
TTCTTCTCCCACCT CACTCTCCCACTGTACCCACCCCTAAATCATTCCAGTGCTCTCAAAAAGCA 

TGTTTTTCAAGATCATTTTGTTTGTTGCTCTCTCTAGTGTCTTCTTCTCTCGTCAGTCTTAGCCT 
GTGCCCTCCCCTTACCCAGGCTTAGGCTTAATTACCTGAAAGATTCCAGGAAACTGTAGCTTCCT 
AGCTAGTGTCATTEAACCTTAAAIGCAATCAGGAAAGAGCAAACAGAAGT CAATAAAATTTTT 

AAATGECAAAAAAAAAAAAAAAAAA 
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FIGURE 26 
MKVLISSLLLLLPLMLMSMVSSSLNPGVARGHRDRGOASRRWLOEGGOECECKDWFLRAPRRKFM 
TVSGLPKKQCPCDHFKGNVKKTRHQRHHRKPNKHSRACQQFLKQCQLRSFALPL 

Important features: 
Signal peptide : 

aIllino acids 1 "22 

N-myristoylation sites. 

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

AGCTGGTCTGCCATGGACATCCTGGTCCCACTCCTGCAGCTGCTGGTGCTGCTTCTTACCCTGCC 
CCTGCACCTCATGGCTCTGCTGGGCTGCTGGCAGCCCCTGTGCAAAAGCTACTTCCCCTACCTGA 
TGGCCGTGCTGACTCCCAAGAGCAACCGCAAGATGGAGAGCAAGAAACGGGAGCTCTTCAGCCAG 
ATAAAGGGGCTTACAGGAGCCTCCGGGAAAGTGGCCCTACTGGAGCTGGGCTGCGGAACCGGAGC 
CAACTTTCAGTTCTACCCACCGGGCTGCAGGGTCACCTGCCTAGACCCAAATCCCCACTTTGAGA 
AGTTCCTGACAAAGAGCATGGCTGAGAACAGGCACCTCCAATATGAGCGGTTTGTGGTGGCTCCT 
GGAGAGGACATGAGACAGCTGGCTGATGGCTCCATGGATGTGGFGGTCTGCACTCTGGTGCTGTG 
CTCTGTGCAGAGCCCAAGGAAGGTCCTGCAGGAGGTCCGGAGAGTACTGAGACCGGGAGGTGTGC 
CTTTTTCTGGGAGCATGTGGCAGAACCATAGGAAGCTGGGCCTTCATGTGGCAGCAAGTTTTC 
GAGCCCACCTGGAAACACATTGGGGATGGCTGCTGCCT CACCAGAGAGACCTGGAAGGATCTTGA 

GAACGCCCAGTTCECCGAAATCCAAATGGAACGACAGCCCCCTCCCTTGAAGTGGCTACCTGTTG 
GGCCCCACATCATGGGAAAGGCTGTCAAACAATCTTTCCCAAGCTCCAAGGCACTCATTTGCTCC 
TTCCCCAGCCTCCAATTAGAACAAGCCACCCACCAGCCTATCTATCTTCCACTGAGAGGGACCTA 
GCAGAATGAGAGAAGACATTCATGTACCACCTACTAGTCCCTCTCTCCCCAACCTCTGCCAGGGC 
AATCTCTAACTT CAATCCCGCCTTCGACAGTGAAAAAGCTCTACTTCTACGCTGACCCAGGGAGG 

AAACACTAGGACCCTGTTGTATCCTCAACTGCAAGTTTCTGGACTAGTCTCCCAACGTTTGCCTC 
CCAATGTTGTCCCTTTCCTTCGTTCCCATGGTAAAGCTCCTCTCGCTTTCCTCCTGAGGCTACAC 
CCATGCGTCTCTAGGAACTGGTCACAAAAGTCATGGTGCCTGCATCCCTGCCAAGCCCCCCTGAC 
CCTCTCTCCCCACTACCACCTTCTTCCTGAGCTGGGGGCACCAGGGAGAATCAGAGATGCTGGGG 
ATGCCAGAGCAAGACT CAAAGAGGCAGAGGTTTTGTTCT CAAATATTTTTAATAAATAGACGAA 

ACCACG 



Patent Application Publication Oct. 9, 2003 Sheet 28 of 168 US 2003/0191290 A1 

FIGURE 28 
MDILVPLLOLLWLLLTLPLHLMALLGCWQPLCKSYFPYLMAVLTPKSNRKMESKKRELFSOIKGL 
TGASGKVALLELGCGTGANFOFYPPGCRVTCLDPNPHFEKFLTKSMAENRHLOYERFVVAPGEDM 
ROLADGSMDVVVCTLVLCSWOSPRKVLOEVRRVLRPGGWLFFWEHVAEPYGSWAFMWOOVFEPTW 
KHIGDGCCLTRETWKDLENAQFSEIOMERCPPPLKWLPWGPHIMGKAVKQSFPSSKALICSFPSL 
QLECATHQPIYLPLRGT 

Important features: 

Signal peptide: 

amino acids 1-23 

Leucine Zipper pattern. 
amino acids 10-32 

N-myristoylation sites. 
amino acids 64-70, 78-84, 80-86, 91-97, 201-207 
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FIGURE 2 

CAATGTTTGCCTATCCACCTCCCCCAAGCCCCTTTACCTATGCTGCTGCTAACGCTGCTGCTGCT 
GCTGCTGCTGCTTAAAGGCTCATGCTTGGAGTGGGGACTGGTCGGTGCCCAGAAAGTCTCTTCTG 
CCACTGACGCCCCCATCAGGGATTGGGCCTTCTTTCCCCCTTCCTTTCTGTGTCTCCTGCCTCAT 
CGGCCTGCCATGACCTGCAGCCAAGCCCAGCCCCGTGGGGAAGGGGAGAAAGTGGGGGATGGCTA 
AGAAAGCTGGGAGATAGGGAACAGAAGAGGGTAGTGGGTGGGCTAGGGGGGCTGCCTTATTTAAA 
GTGGTTGTTTATGATTCTTATACTAATTTATACAAAGATATTAAGGCCCTGTTCATTAAGAAATT 
GTTCCCTTCCCCTGTGTTCAATGTTTGTAAAGATTGTTCTGTGTAAATATGTCTTTATAATAAAC 
AGTTAAAAGCTGAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 30 
MLLLTLLL LLL LLKGSCLEWGLVGAQKVSSATDAPIRDWAFFPPSFLCLLPHRPAMTCSOAQPRG 

EGEKWGDG 

Important features: 
Signal peptide: 

aIaino acids 1-15 

Growth factor and cytokines receptors family: 

aIllino acids 3-18 
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FIGURE 31 
GTTTGAATTCCTTCAACTATACCCACAGTCCAAAAGCAGACTCACTGTGTCCCAGGCTACCAGTT 
CCTCCAAGCAAGTCATTTCCCTTATTTAACCGATGTGTCCCTCAAACACCTGAGTGCTACTCCCT 
ATTTGCATCTGTTTTGATAAATGATGTTGACACCCTCCACCGAATTCTAAGTGGAATCATGTCGG 
GAAGAGATACAATCCTTGGCCTGTGTATCCTCGCATTAGCCTTGTCTTTGGCCATGATGTTTACC 

TTCAGATTCATCACCACCCTTCTGGTTCACATTTTCATTTCATTGGTTATTTTGGGATTGTTGTT 
TGTCTGCGGTGTTTTATGGTGGCTGTATTATGACTATACCAACGACCTCAGCATAGAATTGGACA 
CAGAAAGGGAAAATATGAAGTGCGTGCTGGGGTTTGCTATCGTATCCACAGGCATCACGGCAGTG 
CTGCTCGTCTTGATTTTTGTTCTCAGAAAGAGAATAAAATTGACAGTTGAGCTTTTCCAAATCAC 

AAATAAAGCCATCAGCAGTGCTCCCTTCCTGCTGTTCCAGCCACTGTGGACATTTGCCATCCTCA 
TTTTCTTCTGGGTCCTCTGGGTGGCTGTGCTGCTGAGCCTGGGAACTGCAGGAGCTGCCCAGGTT 
ATGGAAGGCGGCCAAGTGGAATATAAGCCCCTTTCGGGCATTCGGTACATGTGGTCGTACCATTT 
AATTGGCCTCATCTGGACTAGTGAATTCATCCTTGCGTGCCAGCAAATGACTATAGCTGGGGCAG 
TGGTTACTTGTTATTTCAACAGAAGTAAAAATGATCCTCCTGATCATCCCATCCTTTCGTCTCTC 
TCCATTCTCTTCTTCTACCATCAAGGAACCGTTGTGAAAGGGTCATTTTTAATCTCTGTGGTGAG 
GATTCCGAGAATCATTGTCATGTACATGCAAAACGCACTGAAAGAACAGCAGCATGGTGCATTGT 
CCAGGTACCTGTTCCGATGCTGCTACTGCTGTTTCTGGTGTCTTGACAAATACCTGCTCCATCTC 
AACCAGAATGCATATACTACAACGCTATTAATGGGACAGATTTCTGTACATCAGCAAAAGATGC 
ATTCAAAATCTTGTCCAAGAACT CAAGECACTTTACATCTATTAACTGCTTTGGAGACTTCATAA 

TTTTTCTAGGAAAGGTGTTAGTGGTGTGTTTCACTGTTTTTGGAGGACT CATGGCTTTTAACTAC 

AATCGGGCATTCCAGGTGTGGGCAGTCCCTCTGTTATTGGTAGCTTTTTTTGCCTACTTAGTAGC 
CCATAGTTTTTTATCTGTGTTTGAAACTGTGCTGGATGCACTTTTCCTGTGTTTTGCTGTTGATC 
TGGAAACAAATGATGGATCGTCAGAAAAGCCCTACTTTATGGATCAAGAATTTCTGAGTTTCGTA 
AAAAGGAGCAACAAATTAAACAATGCAAGGGCACAGCAGGACAAGCACTCATTAAGGAATGAGGA 

GGGAACAGAACTCCAGGCCATTGTGAGATAGATACCCATTTAGGTATCTGTACCTGGAAAACATT 
TCCTTCTAAGAGCCATTTACAGAATAGAAGATGAGACCACTAGAGAAAAGTTAGTGAATTTTTTT 
TAAAAGACCTAATAAACCCTATTCTTCCT CAAAA 
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FIGURE 32 
MSGRDTILGLCIA, ASLAMMFTERFITTLL WHEFISLWILGLLFWCGWTWWLYYDYTNDLSIE 

LDTERENMKCVLGFAIVSTGITAVLLVLIFVLRKRIKLTVELFQITNKAISSAPFLLFOPLWTFA 
ILIFFWVLWWAVLLSLGTAGAAQVMEGGOVEYKPLSGIRYMWSYHLIGLIWTSE FILACQQMTIA 
GAVWTCYFNRSKNDPPDHPILSSLSILFFYHQGTVVKGSFLISVVRIPRIIVMYMQNALKEQQHG 
AISRYLFRCCYCCFWCLDKYLLHLNONAYTTTAINGTDFCTSAKDAFKILSKNSSHFTSINCFCD 
FIIFLGKVLV WCFTWFGGLMAFNYNRAFOWWAVPLLLWAFFAYLVAHSFLSVFETVLDALFLCFA 

VDLETNDGSSEKPYFMDOEFLSFVKRSNKLNNARAOODKHSLRNEEGTELOAIVR 

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, 31.3-317 

N-Inyristoylation sites. 

amino acids 147-153, 178-184, 196-202, 296-275, 342-348 
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FIGURE 33 
GTTCGATTAGCTCCTCTGAGAAGAAGAGAAAAGGTTCTTGGACCTCTCCCTGTTTCTTCCTTAGA 
ATAATTTGTATGGGATTTGTGATGCAGGAAAGCCTAAGGGAAAAAGAATATTCATTCTGTGTGGT 
GAAAATTTTTTGAAAAAAAAATTGCCTTCTTCAAACAAGGGTGTCATTCTGATATTTATGAGGAC 
TGTTGTTCT CACTATGAAGGCATCGTTATTGAAATGTCCTTGTTTTGCTGGTGACTGGAGTAC 
ATTCAAACAAAGAAACGGCAAAGAAGATTAAAAGGCCCAAGTTCACTGTGCCTCAGATCA ACTGC 
GATGTCAAAGCCGGAAAGATCATCGATCCTGAGTTCATTGTGAAATGTCCAGCAGGATGCCAAGA 
CCCCAAATACCATGTTTATGGCACTGACGTGTATGCATCCTACTCCAGTGTGTGTGGCGCTGCCG 
TACACAGTGGTGTGCTTGATAATTCAGGAGGGAAAATACTTGTTCGGAAGGTTGCTGGACAGTCT 
GGTTACAAAGGGAGTATTCCAACGGTGTCCAATCGTTATCCCTACCACGATGGAGAGAATCCTT 
TATCGTCTTAGAAAGTAAACCCAAAAAGGGTGTAACCTACCCATCAGCCTTACATACT CATCAT 
CGAAAAGTCCAGCTGCCCAAGCAGGTGAGACCACAAAAGCCTATCAGAGGCCACCTATTCCAGGG 
ACAACTGCACAGCCGGTCACTCTGATGCAGCTTCTGGCTGTCACTGTAGCTGTGGCCACCCCCAC 
CACCTTGCCAAGGCCATCCCCTTCTGCTGCTTCTACCACCAGCATCCCCAGACCACAATCAGTGG 
GCCACAGGAGCCAGGAGATGGATCTCTGGCCACTGCCACC TACACAAGCAGCCAAAACAGGCCC 
AGAGCTGATCCAGGTATCCAAAGGCAAGATCCTTCAGGAGCTGCCTTCCAGAAACCTGTTGGAGC 
GGATGTCAGCCTGGGACTTGTTCCAAAAGAAGAATTGAGCACACAGTCTTTGGAGCCAGTATCCC 
TGGGAGATCCAAACTGCAAAATTGACTTGTCGTTTTTAATTGATGGGAGCACCAGCATTGGCAAA 
CGGCGATTCCGAATCCAGAAGCAGCTCCTGGCTGATGTTGCCCAAGCTCTTGACATTGGCCCTGC 
CGGTCCACTGATGGGTGTTGTCCAGTATGGAGACAACCCTGCTACTCACTTTAACCTCAAGACAC 
ACACGAATTCTCGAGATCTGAAGACAGCCATAGAGAAAATTACTCAGAGAGGAGGACTTTCTAA 
GTAGGTCGGGCCATCTCCTTTGTGACCAAGAACTTCTTTTCCAAAGCCAATGGAAACAGAAGCGG 
GGCTCCCAATGTGGTGGTGGTGATGGTGGATGGCTGGCCCACGGACAAAGGGAGGAGGCTTCAA 
GACTTGCGAGAGAGTCAGGAATCAACATTTTCTFCAT CACCATGAAGGTGCTGCTGAAAATGAG 
AAGCAGTATGTGGTGGAGCCCAACTTTGCAAACAAGGCCGTGTGCAGAACAAACGGCTTCTACTC 
GCTCCACGTGCAGAGCTGGTTTGGCCTCCACAAGACCCTGCAGCCTCTGGTGAAGCGGGTCTGCG 
ACACTGACCGCCTGGCCTGCAGCAAGACCTGCTTGAACTCGGCTGACATTGGCTTCGTCATCGAC 
GGCTCCAGCAGTGTGGGGACGGGCAACTTCCGCACCGTCCTCCAGTTTGTGACCAACCT CACCAA 
AGAGTTTGAGATTTCCGACACGGACACGCGCATCGGGGCCGTGCAGTACACCTACGAACAGCGGC 
TGGAGTTTGGGTTCGACAAGTACAGCAGCAAGCCTGACATCCTCA ACGCCATCAAGAGGGTGGGC 
TACTGGAGTGGTGGCACCAGCACGGGGGCTGCCATCAACTTCGCCCTGGAGCAGCTCTTCAAGAA 
GTCCAAGCCCAACAAGAGGAAGTTAATGATCCTCAT CACCGACGGGAGGTCCTACGACGACGTCC 
GGATCCCAGCCATGGCTGCCCATCTGAAGGGAGTGATCACCTATGCGATAGGCGTTGCCTGGGCT 
GCCCAAGAGGAGCTAGAAGTCATTGCCACTCACCCCGCCAGAGACCACTCCTTCTTTGTGGACGA 
GTTTGACAACCTCCATCAGTATGTCCCCAGGATCATCCAGAACATTTGTACAGAGTTCA ACT CAC 
AGCCTCGGAACTGAATTCAGAGCAGGCAGAGCACCAGCAAGTGCTGCTTTACTAACTGACGTGTT 
GGACCACCCCACCGCTTAATGGGGCACGCACGGTGCATCAAGTCTTGGGCAGGGCATGGAGAAAC 
AAATGTCTTGTTATTATTCTTTGCCATCATGCTTTTTCATATTCCAAAACTTGGAGTTACAAAGA 
TGATCACAAA CGTATAGAATGAGCCAAAAGGCTACATCATGTEGAGGGGCTGGAGATTTTACAT 
TTTGACAATTGTTTTCAAAATAAATGTTCGGAATACAGTGCAGCCCTTACGACAGGCTTACGTAG 
AGCTTTTGTGAGATTTTTAAGTTGTTATTTCTGATTTGAACTCTGTAACCCTCAGCAAGTTTCAT 
TTTTGTCATGACAATGTAGGAATTGCTGAATTAAATGTTTAGAAGGATGAAAAATAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAG 
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FIGURE 34. 
MRTV WLTMKASWIEM FLVLLWTGVHSNKETAKKEKRPKFTVPOINCDVKAGKIIDPEFIVKCPAG 

CQDPKYHWYGTDWYASYSSWCGAAVHSGVLDNSGGKILVRKVAGOSGYKGSYSNGWQSLSLPRWR 
ESFIVLESKPKKGWTYPSALTYSSSKSPAAQAGETTKAYORPPIPGTTAOPWTLMOLLAVTVAVA 
TPTTLPRPSPSAASTTSIPRPOSVGHRSOEMDLWS'EATYTSSONRPRADPGIORQDPSGAAFOKP 
WGADVSLGLVPKEELSTQSLEPWSLGDPNCKIDLSFLIDGSTSIGKRRFRICKOLLADVAQALDI 
GPAGPLMGVVOYGDNPATHFNLKTHTNSRDLKTAIEKITQRGGLSNVGRAISFWTKNFFSKANGN 
RSGAPNVVVVMVDGWPTDKWEEASRLARESGINIFFITIEGAAENEKOYV WEPNFANKAVCRTNG 

FYSLHVQSWFGLHKTLOPLWKRVCDTDRLACSKTCLNSADIGFVIDGSSSVGTGNFRTWLQEWTN 
LTKEFEISIDTDTRIGAVQYTYEORLEFGFDKYSSKPDILNAIKRVGYWSGGTSTGAAINFALEQL 
FKKSKPNKRKLMILITDGRSYDDVRIPAMAAHLKGVITYAIGVAWAAQEELEVIATHPARDHSFF 
WDEFDNLHOYVPRIIONICTEFNSQPRN 

Important features: 
Signal peptide: 

amino acids 1-26 

Transmembrane domain: 

amino acids 181-200 

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

N-myristoylation sites. 
amino acids 23-29, 93-99, 15-121, 262-268, 367-373, 389-395, 
431-437, 466-472, 509-515, 570-576, 571-577, 575-581, 627-633 

Amidation site. 

amino acids 304-308 
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FIGURE 35 
CCGAGCACAGGAGATIGCCTGCGTTTAGGAGGTGGCTGCGTTGTGGGAAAAGCTATCAAGGAAGAAATTGC 
CAAACCATGTCTTTTTTTCTGTTTTCAGAGTAGTTCACAACAGATCTGAGTGTTTTAATTAAGCATGGAAT 
ACAGAAAACAACAAAAAACTTAAGCTTTAATTTCATCTGGAATTCCACAGTTTTCTTAGCTCCCTGGACCC 
GGTTGACCTGTTGGCTCTTCCCGCTGGCTGCTCTATCACGTGGTGCTCTCCGACTACT CACCCCGAGTGTA 

AAGAACCTTCGGCTCGCGTGCTTCTGAGCTGCTGTGGATGGCCTCGGCTCTCTGGACTGTCCTTCCGAGTA 
GGATGTCACTGAGATCCCTCAAATGGAGCCTCCTGCTGCTGTCACTCCTGAGTTTCTTTGTGATGTGGTAC 
CTCAGCCTTCCCCACACAATGIGAAGAACGCGTGAACTGGATGTACTTCAGAGTATGAGCCGATTTA. 
CAGACAAGACTTTCACTTCACACTTCGAGAGCATTCAAACTGCTCTCATCAAAATCCATTTCTGGTCATTC 
GGTGACCTCCCACCCTTCAGATGTGAAAGCCAGGCAGGCCATTAGAGTACTTGGGGTGAAAAAAAGTCT 
GGTGGGGAATGAGGTCTTACATTTTTCTTATTAGGCCAAGAGGCTGAAAAGGAAGACAAAAGGGC 
ATTGTCCTTAGAGGATGAACACCTTCTTTAGGTGACATAACCGACAAGATTTTTAGACACATATAATA 
ACCGACCTTGAAAACCATTATGGCACAGGTGGGTAACTGAGTTTGCCCCAAGCCAAGTACGTAATG 
AAGACAGACACTGATGTTTCATCAAACGGCAAAGTGAAGTATCTTTTAAACCTAAACCACTCAGA 
GAAGTTTTTCACAGGTTATCCTCTAATTGATAATTATTCCTATAGAGGATTTTACCAAAAAACCCATATTT 
CTTACCAGGAGTATCCTTTCAAGGTGTTCCCTCCATACTGCAGTGGGTTGGGTTATATAATGTCCAGAGAT 
TTGGTGCCAAGGATCTAGAAATGAGGGTCACGTAAAACCCATCAAGTTTGAAGATGTTTATGTCGGGAT 
CTGTTTGAATTTATTAAAAGTGAACATTCATATTCCAGAAGACACAAATCTTTTCTTTCTATATAGAATCC 
ATTTGGATGTCGCA ACGAGACGTGTGATTGCAGCCCATGGCTCTTCCAAGGAGAFCACACTTT 

TGGCAGGTCATGCTAAGGAACACCACATGCCATTATTAACTTCACATTCTACAAAAAGCCTAGAAGGACAG 
GATACCTTGTGGAAAGTGTTAAATAAAGTAGGTACTGTGGAAAATTCATGGGGAGGTCAGTGTGCGGCTT 
ACACTGAACTGAAACTCATGAAAAACCCAGACTGGAGACTGGAGGGTTACACTTGTGATTTATTAGTCAGG 
CCCTTCAAAGATGATATGTGGAGGAATTAAAATAAAGGAATTGGAGGTTTTTGCTAAAGAAATTAATAGG 
ACCAAACAATTGGACAGTCATTCTGTAGACTAGAATTTCTAAAAGGGTGTACTGAGTATA AGCTCA 

CTAGGCTGTAAAAACAAAACAATGTAGAGTTTTATTATTGAACAATGAGTCACTTGAAGGTTTTGTGTA 
TATCTTATGTGGATTACCAATTTAAAAAIATAGTAGTTCTGTGTCAAAAAACTTCTTCACTGAAGTTAA 
CTGAACAAAATTTTACCTGTTTTTGGTCATTATAAAGTACTTCAAGATGTTGCAGTATTTCACAGTTATT 
ATTATTTAAAATTACTTCAACTTGTGTTTTTAAATGTTTTGACGATTTCAATACAAGATAAAAAGGATAG 
TGAATCATTCTTTACATGCAAACATTTTCCAGTTACTTAACGAICAGTTTATATTGATACATCACTCCA 
TTAATGTAAAGTCATAGGTCATTATTGCATATCAGTAATCTCTTGGACTTTGTTAAATATTTTACTGTGGT 
AATATAGAGAAGAATAAAGCAAGAAAAFCTGAAAA 
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FIGURE 36 
MASALWTVLPSRMSLRSLKWSLLLLSLLSFF'VMWYLSLPHYNVIERVNWMYFYEYEPIYRQDFHF 
TLREHSNCSHONPFLVILWTSHPSDWKAROAIRVTWGEKKSWWGYEVLTFFLIGQEAEKEDKMEA 
LSLEDEHLLYGDIIRODFLDTYNNLTLKTIMAFRWVTEFCPNAKYWMKTDTDVFINTGNLWKYLL 
NLNHSEKFFTGYPLIDNYSYRGFYQKTHISYOEYPFKVFPPYCSGLGYIMSRDLVPRIYEMMGHW 
KPIKFEDWYVGICLNLLKVNIHIPEDTNLFFLYRIHL.DVCOLRRVIAAHGFSSKEIITFWQVMLR 
NTTCHY 

Important features: 
Type II transmembrane domain: 
airino acids 20-39 

N-glycosylation sites. 

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

Glycosaminoglycan attachment site. 
amino acids 239-243 

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

N-myristoylation site. 

artino acids 271-277 
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FIGURE 37 
CGCTCGGGCACCAGCCGCGGCAAGGATGGAGCTGGGTTGCTGGACGCAGTTGGGGCTCACTTTTCTTCAGCTCCTTCTCATC 
TCTCCTTGCCAAGAGAGTACACAGTCATTAATGAAGCCTGCCCTGGAGCAGAGGGAATATCATGTGTCGGGAGTGCTGTG 
AATATGATCAGATTGAGTGCGTCTGCCCCGGAAAGAGGGAAGTCGGGGTTATACCATCCCTTGCTGCAGGAATGAGGAGAA 
TGAGTGTGACTCCTGCCTGACCACCCAGGTTGTACCATCTTTGAAAACTGCAAGAGCGCCGAAAGGCTCATGGGGGGGT 
ACCTTGGATGACTECTATGTGAAGGGGTTCTACTGTGCAGAGTGCCGAGCAGGCTGGTACGGAGGAGACTGCATGCGATGTG 
GCCAGGTTCGCGAGCCCCAAAGGGTCAGATTTTGTTGGAAAGCATCCCCTAAATGCTCACTGTGAAGGACCACAFGC 
TAAACCTGGGTTTGTCATCCAACTAAGATTTGTCATGTTGAGTCTGGAGTTTGACTACATGTGCCAGTAGACTATGTTGAG 
GTTCGTGATGGAGACAACCGCGATGGCCAGATCATCAAGCGGTCTGTGGCAACGAGCGGCCAGCCCTATCCAGAGCATAG 
GATCCTCACTCCACGTCCCTCCACTCCGATGGCTCCAAGAATTTTGACGGTTTCCATGCCATTTATGAGGAGACACAGC 
ATGCTCCTCATCCCCTTGTTTCCAGACGGCACGTGCGCCTTGACAAGGCGGATCTTACAAGGTGCCTGCTTGGCAGGC 
TATACTGGGCAGCGCTGTGAAAATCTCCTTGAAGAAAGAAACTGCTCAGACCCTGGGGGCCCAGTCAATGGGTACCAGAAAA 
AACAGGGGGCCCTGGGCTTATCAACGGACGCCATGCTAAAATTGGCACCGTGGTGTCTTTCTTTTGTAACAACTCCTATGT 
TCTAGTGGCAATGAGAAAAGAACTGCCAGCAGAAGGAGAGTGGTCAGGGAAACAGCCCACTGCAiiAAAAGCCTGCCGA 
GAACCAAAGATTTCAGACCTGGTGAGAAGGAGAGTTCTTCCGATGCAGGTTCAGTCAAGGGAGACACCATTACACCAGCTAT 
ACFCAGCGGCCTTCAGCAAGCAGAAACGCAGAGGCCCCACCAAGAAGCCAGCCCTTCCCTTTGGAGATCTGCCCATGGG 
ATACCAACATCTGCATACCCAGCTCCAGTATGAGTGCATCTCACCCTTCTACCGCCGCCTGGGCAGCAGCAGGAGGACATG 
CGAGGACTGGGAAGGGAGGGGCGGGCACCATCCTGCATCCCTACGCGGGAAAATTGAGAACATCACTGCTCCAAAGA 
CCCAAGGGTGCGCTGGCCGTGGCAGGCAGCCATCTACAGGAGGACCAGCGGGGTGCATGACGGCAGCCTACACAAGGGAGC 
GTGGTTCCTAGTCGCAGCGGTGCCCTGGTGAATGAGCGCACTGTGGTGGGGCTGCCCACTGTGTEACGACCTGGGGAAG 
GTCACCATGATCAAGACAGCAGACCTGAAAGTTGTTTTGGGGAAATTCTACCGGGATGATGACCGGGATGAGAAGACCATCC 
AGAGCCTACAGATTCTGCTATCATTCGCATCCCAACTATGACCCCATCCTGCTTGATGCTGACATCGCCATCCTGAAGCT 
CCTAGACAAGGCCCGTATCAGCACCCGAGTCCAGCCCACTGCCTCGCTGCCAGTCGGGAICTCAGCACTTCCTTCCAGGAG 
TCCCACATCACGTGGCTGGCTGGAATGTCCTGGCAGACGTGAGGAGCCCTGGCTTCAAGAACGACACACTGCGCTCGGGG 
TGGTCAGTGTGGTGGACTCGCTGCTGTGTGAGGAGCAGCATGAGGACCATGGCATCCCAGTGAGTGTCACTGATAACAGTT 
CTGTGCCAGCTGGGAACCCACTGCCCCTTCTGATATCTGCACTGCAGAGACAGGAGGCATCGCGGCTGTGTCCTTCCCGGGA 
CGAGCATCTCCTGAGCCACGCTGGCACTGATGGGACTGGTCAGCTGGAGCTATGATAAAACATGCAGCCACAGGCTCTCCA 
CTGCCTTCACCAAGGTGCTGCCTTTTAAAGACTGGATTGAAAGAAATATGAAAGAACCATGCTCATGCACTCCTTGAGAAG 
TGTTTCTGTATATCCGTCTGTACGTGTGTCATTGCGTGAAGCAGTGTGGGCCTGAAGTGTGATTTGGCCTGTGAACTTGGCT 
GTGCCAGGGCTTCTGACTCAGGGACAAAACTCAGTGAAGGGTGAGTAGACCTCCAFTGCTGGTAGGCTGATGCCGCGTCCA 
CTACTAGGACAGCCAATTGGAAGATGCCAGGGCTGCAAGAAGAAGTTTCTCAAAGAAGACCATATACAAAACCTCTCCA 
CCCACTGACCTGGTGGTCTCCCCAACTTCAGTTATACGAATGCCATCAGCTTGACCAGGGAAGATCTGGGCTTCATGAG 
GCCCCTTGAGGCTCTCAAGTTCTAGAGAGCTGCCGTGGGACAGCCCAGGGCAGCAGAGCTGGGATGTGGTGCAGCCTT 
TGTGACATGGCCACAGACAGTCTGGTCCTTTTCCTTCCCCATCTCTTGTACACATTTTAATAAAATAAGGGTTGGCTTCT 
GAACTACAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 38 
MELGCWTOLGLTFLQLLLISSLPREYTVINEACPGAEWNIMCRECCEYDOIECWCPGKREV WGYT 
IPCCRNEENECDSCLIHPGCTIFENCKSCRNGSWGGTLDDFYVKGFYCAECRAGWYGGDCMRCGQ 
VLRAPKGOILLESYPLNAHCEWTIHAKPGFWIOLRFWMLSLEFDYMCQYDYVEVRDGDNRDGQII 
KRVCGNERPAPIOSIGSSLHWLFHSDGSKNFDGFHAIYEEITACSSSPCFHDGTCVLDKAGSYKC 
ACLAGYTGORCENLLEERNCSDPGGPWNGYQKITGGPGLINGRHAKIGTVVSFFCNNSYVLSGNE 
KRTCQQNGEWSGKOPICKACREPKISDLVRRRVLPMQVOSRETPLHQLYSAAFSKOKLQSAPTK 
KPALPFGDLPMGYOHLHTQLOYECISPFYRRLGSSRRTCLRTGKWSGRAPSCIPICGKIENITAP 
KTQGLRWPWQAAIYRRTSGVHDGSLHKGAWFLVCSGALVNERTVVVAAHCVTDLGKVTMIKTADL 
KVVLGKFYRDDDRDEKTIOSLOISA.IIIHPNYDPILLDADIAILKLLDKARISTRVOPICLAASR 
DLSTSFOESHITVAGWNVLADVRSPGFKNDTLRSGVWSWWDSLLCEEOHEDHGIPWSVTDNMFCA 
SWEPTAPSDICTAETGGAAVSFPGRASPEPRWHLMGLWSWSYDKTCSHRLSTAFTKVLPFKDW 
ERNMK 

Important features of the protein: 
Signal peptide: 

amino acids 1-23 

EGF-like domain cysteine pattern signature. 

artino acids 260-272 

N-glycosylation sites. 
amino acids 96-1 OO 279-283, 31 6-320, 451 - 455, 614-618 
N-myristoylation sites. 

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

aI(lino acids 56-60 

Serine proteases, trypsin family. 
amino acids 489-506 
CUB domain proteins profile. 
amino acids 150-167 
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FIGURE 39 
GGTTCCTACATCCTCTCATCTGAGAATCAGAGAGCATAATCTTCTTACGGGCCCGTGATTTATTAACGTGGCTTAATC 
GAAGGTTCTCAGTCAAATTCTTGTGAFC ACTGATTGTGGGGGCAGGCAAGGTTTGCTAAAGGAGCT"GGCTGG 

TTTGGGCCCTTGTAGCTGACAGAAGGTGGCCAGGGAGAATGCAGCACACTGCTCGGAGAATGAAGGCGCTTCTGTTGC 
TGGTCTTGCCTTGGCTCAGTCCTGCTAACTACATTGACAATGTGGGCAACCTGCACTTCCTGTATTCAGAACTCTGTA 
AAGGTGCCTCCCACTACGGCCTGACCAAAGATAGGAAGAGGCGCTCACAAGATGGCTGTCCAGACGGCTGTGCGAGCC 
TCACAGCCACGGCTCCCTCCCCAGAGGTTTCGCAGCTGCCACCACTCCTTAATGACAGACGAGCCTGGCCTAGACA 
ACCCTGCCTACGGTCCTCGGCAGAGGACGGGCAGCCAGCAATCAGCCCAGTGGACTCTGGCCGGAGCAACCGAACTA 
GGGCACGGCCCTTGAGAGATCCACTATAGAAGCAGATCATTTAAAAAAAAAATCGAGCTTGAGTGTTCTTCGAA 
GGACAAAGAGCGGGAGTGCAGTTGCCAACCAGCCGACCAGGGCAGGGAAAATTCTGAAAACACCACTGCCCCTGAAG 
TCTTTCCAAGGTTGEACCACCTGATTCCAGATGGTGAAATTACCAGCATCAAGATCAATCGAGTAGATCCCAGTGAAA 
GCCTCTCTATTAGGCTGGTGGGAGGTAGCGAAACCCCACTGGCCATATCATTACCAACACATTTACGTGATGGGG 
TGATCGCCAGAGACGGCCGGCTACTGCCAGGAGACATCATTCTAAAGGTCAACGGGATGGACACAGCAATGTCCCTC. 
ACAACTACGCTGTGCGTCCCTGCGGCAGCCCTGCCAGGTGCTGTGGCTGACTGTGATGCGTGAACAGAAGTTCCGCA 
GCAGGAACAATGGACAGGCCCCGGATGCCTACAGACCCCGAGATGACAGCTTTCAGGATCTCAACAAAAGAGCC 
CCGAGGAGCAGCTTGGAAAAAACTGGTGCGCAAGGTGGATGAGCCTGGGGTTTTCATCTTCAATGTGCGGATGGCG 
GTGTGGCATATCGACAGGTCAGCTTGAGGAGAATGACCGTGGTTAGCCATCAATGGACAGACTCGAAGGCA 
GCCCAGAAAGEGCGGCTCATCTGATTCAGGCCAGTGAAAGACGTGTTCACCTCGCGTGTCCCGCCAGGTTCGGCAGC 
GGAGCCCTGACACTTCAGGAAGCCGGCTGGAACAGCAATGGCAGCTGGTCCCCAGGGCCAGGGGAGAGGAGCAACA 
CTCCCAAGCCCCCCATCCTACAATTACTTGTCATGAGAAGGTGGTAAATATCCAAAAAGACCCCGGTGAATCTCTCG 
GCATGACCGTCGCAGGGGGAGCATCACATAGAGAATGGGATTTGCCTATCATGTCATCAGTGTTGAGCCCGGAGGAG 
TCATAAGCAGAGATGGAAGAAAAAAACAGGTGACATTTTGTTGAATGGGATGGGGTCGAACTGACAGAGGTCAGCC 
GGAGTGAGGCAGTGGCATTATTGAAAAGAACATCATCCCGATAGTACT CAAAGCTTGGAAGTCAAAGAGTATTGAGC 

CCCAGGAAGACTGCAGCAGCCCAGCAGCCCTGGACTCCAACCACAACATGGCCCCACCCAGIGACTGGTCCCCATCCT 
GGGTCATGTGGCTGGAATTACCACGGGCTTGTATAACGTAAAGATATTGTAACGAAGAAACACAGCTGGAAGTC 
GGGCTTCTGCATTGTAGGAGGTATGAAGAATACAAGGAAACAAACCTTTTTTCATCAAATCCATTGTTGAAGGAA 

CACCAGCATACAATGATGGAAGAATTAGATGTGGTGATATTCTCTTGCTGT CAATGGTAGAAGTACAFCAGGAATGA 
TACAGCTTGCTTGGCAAGACTGCGAAAGAACTTAAAGGAAGAATACTCTAACTATTGTTTCTTGGCCTGGCACTT 
TTTTATAGAATCAATGATGGGTCAGAGGAAAACAGAAAAATCACAAATAGGCTAAGAAGTTGAAACACTATATTTATC 
TGTCAGTTTTTATATTTAAAGAAAGAATACATTGTAAAAATGTCAGGAAAAGTATGATCATCTAATGAAAGCCAGTT 
ACACCCAGAAAATATGATTCCAAAAAAATAAAACTACTAGTTTTTTTTCAGTGTGGAGGATTCTCATTACTCTAC 
AACATTGTTTATATTTTTCTATICAAAAAAAGCCCTAAAACAACTAAAATGATTGATTTGTATACCCCACTGAATT 
CAAGCTGATTTAAATTTAAAATTTGGTATATGCTGAAGTCTGCCAAGGGTACATTATGGCCATTTTTAATTTACAGCT 
AAAATATTTTTAAAAGCATTGCTGAGAAACGTTGCTTTCACAAACAAGAATAAAATTTTTCAGAAGAAA 
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FIGURE 40 
MKALLLLVLPWLSPANYIDNVGNLHFLYSELCKGASHYGLTKDRKRRSQDGCPDGCASLTATAPS 
PEVSAAATISLMTDEPGLDNPAYVSSAEDGOPAISPWDSGRSNRTRARPFERSTIRSRSFKKINR 
ALSVLRRTKSGSAVANHADQGRENSENTTAPEVFPRLYHLIPDGEITSIKINRVDPSESLSIRLV 
GGSETPLWHIIIQHIYRDGVIARDGRLLPGDIILKWNGMDISNVPHNYAVRLLROPCOVLWLTVM 
REQKFRSRNNGOAPDAYRPRDDSFHVILNKSSPEEOLGIKLVRKVDEPGVFIFNVLDGGVAYRHG 
QLEENDRVLAINGHDLRYGSPESAAHLIQASERRVHLVVSROVRQRSPDIFQEAGWNSNGSWSPG 
PGERSNTPKPLHPTITCHEKVVNIOKDPGESLGMTWAGGASHREWDLPIYVISVEPGGVISRDGR 
IKT GDILLNVDGVELTEVSRSEAVALLKRTSSSIVLKALEVKEYE POEDCSSPAALDSNHNMAPP 
SDWSPSWWMWLELPRCLYNCKDIVLRRNTAGSLGFCIWGGYEEYNGNKPFFIKSIVEGTPAYNDG 
RIRCGDILLAWNGRSTSGMIHACARLIKELKGRITLTIWSWPGTFL 

Important features: 
Signal peptide: 

anino acids 1-15 

N-glycosylation sites. 
amino acids 108-112, 157-161, 289-293, 384-388 

Tyrosine kinase phosphorylation sites. 

amino acids 433-441, 492-500 

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

467-473, 603-609 
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FIGURE 41 
ACCAGGCATTGTATCTTCAGTTGTCATCAAGTTCGCAATCAGATTGGAAAAGCTCAACTTGAAGCTTT 
CTTGCCTGCAGTGAAGCAGAGAGATAGATATTATTCACGTAATAAAAAACATGGGCFTCAACCTGACT 
TTCCACCTTTCCTACAAATTCCGATTACTGTTCCTGTTGACTTTGTGCCTGACAGTGGTTGGGTGGGC 
CACCAGTAACTACTTCGTGGGTGCCATTCAAGAGATTCCTAAAGCAAAGGAGTTCATGGCTAATTTCC 
ATA AGACCCTCATTTTGGGGAAGGGAAAAACTCTGACTAATGAAGCATCCACGAAGAAGGTAGAACTT 

GACAACTGTCCTTCTGTGTCTCCTTACCTCAGAGGCCAGAGCAAGCTCATTTTCAAACCAGATCTCAC 
TTTGGAAGAGGTACAGGCAGAAAATCCCAAAGTGTCCAGAGGCCGGTATCGCCCTCAGGAATGTAAAG 
CTTTACAGAGGGTCGCCATCCTCGTTCCCCACCGGAACAGAGAGAAACACCTGATGTACCTGCTGGAA 
CATCTGCATCCCTTCCTGCAGAGGCAGCAGCTGGATTATGGCATCTACGTCATCCACCAGGCTGAAGG 
TAAAAAGTTTAATCGAGCCAAACTCTTGAATGTGGGCTATCTAGAAGCCCTCAAGGAAGAAAATTGGG 
ACTGCTTTATATTCCACGATGTGGACCTGGTACCCGAGAATGACTTTAACCTTTACAAGTGTGAGGAG 
CATCCCAAGCATCTGGTGGTTGGCAGGAACAGCACTGGGTACAGGTTACGTTACAGTGGATATTTTGG 
GGGTGTTACTGCCCTA AGCAGAGAGCAGTTTTTCAAGGTGAATGGATTCTCTAACAACTACTGGGGAT 
GGGGAGGCGAAGACGATGACCTCAGACT CAGGGTTGAGCFCCAAAGAATGAAAATTTCCCGGCCCCTG 

CCTGAAGTGGGTAAATATACAATGGTCTCCACACTAGAGACAAAGGCAATGAGGTGAACGCAGAACG 
GATGAAGCTCTTACACCAAGTGTCACGAGTCTGGAGAACAGATGGGTTGAGTAGTTGTTCTTATAAAT 
TAGTATCTGTGGA ACACAATCCTTTATATATCA ACATCACAGTGGATTTCTGGTTTGGTGCATGACCC 

TGGATCTTTTGGTGATGTTTGGAAGAACTGATTCTTTGTTTGCAATAATTTTGGCCTAGAGACTTCAA 
ATAGTAGCACACATTAAGAACCTGTTACAGCTCATTGTTGAGCTGAATTTTTCCTTTTTGTATTTTCT 
TAGCAGAGCTCCTGGTGATGTAGAGTATAAAACAGTTGTAACAAGACAGCTTTCTTAGTCATTTTGAT 
CATGAGGGTTAAATATTGTAATAEGGATACTTGAAGGACTTTATATAAAAGGATGACTCAAAGGATAA 
AATGAACGCTATTTGAGGACTCTGGTTGAAGGAGATTTATTTAAATTTGAAGTAAFATATATGGGAT 
AAAAGGCCACAGGAAATAAGACGCTGAATGTCTGAGAGAACCAGAGTTGTTCTCGTCCAAGGTAGAA 
AGGTACGAAGAACAATACTGTTATTCATTTATCCTGTACAATCATCTGTGAAGTGGTGGTGTCAGGT 
GAGAAGGCGTCCACAAAAGAGGGGAGAAAAGGCGACGAATCAGGACACAGTGAACTTGGGAATGAAGA 
GGTAGCAGGAGGGTGGAGTGTCGGCTGCAAAGGCAGCAGTAGCTGAGCTGGTTGCAGGTGCTGATAGC 
CTTCAGGGGAGGACCTGCCCAGGTATGCCTTCCAGTGATGCCCACCAGAGAATACATTCTCTATTAGT 
TTTTAAAGAGTTTTTGTAAAATGATTTTGTACAAGTAGGATATGAATTAGCAGTTTACAAGTTTACAT 
ATTAACTAATAATAAATATGTCTATCAAATACCTCTGTAGTAAAATGTGAAAAAGCAAAA 
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FIGURE 42 
MGFNLTFHLSYKFRLLLLLTLCLTVWGWATSNYFWGAIOEIPKAKEFMANFHKTLILGKGKTLTN 
EASTKKVELDNCPSVSPYLRGQSKLIFKPDLTLEEWOAENPKVSRGRYRPOECKALQRVAILVPH 
RNREKHLMYLLEHLHPFLORQOLDYGIYVIHOAEGKKFNRAKLLNVGYLEALKEEN WDCFIFHDV 
DLVPENDFNLYKCEEHPKHLVVGRNSTGYRLRYSGYFGGVTALSREQFFKVNGFSNNYWGWGGED 
DDLRLRVELORMKISRPLPEVGKYTMVFHTRDKGNEWNAERMKLLHOWSRVWRTDGLSSCSYKLV 
SVEHNPLYINITWDFWFGA 

Important features: 
Signal peptide: 

amino acids 1-27 

N-glycosylation sites. 

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

Xylose isotherase proteins. 
amino acids 191-202 
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FIGURE 43 
GCTCAAGACCCAGCAGTGGGACAGCCAGACAGACGGCACGATGGCACTGAGCTCCCAGATCTGGG 
CCGCTTGCCTCCTGCTCCTCCTCCTCCTCGCCAGCCTGACCAGTGGCTCTGTTTTCCCACAACAG 
ACGGGACAACTTGCAGAGCTGCAACCCCAGGACAGAGCTGGAGCCAGGGCCAGCTGGATGCCCAT 
GTTCCAGAGGCGAAGGAGGCGAGACACCCACTTCCCCATCTGCATTTTCTGCTGCGGCTGCTGTC 

ATCGATCAAAGTGTGGGATGTGCTGCAAGACGTAGAACCTACCTGCCCTGCCCCCGTCCCCTCCC 
TTCCTTATTTATTCCTGCTGCCCCAGAACATAGGTCTTGGAATAAAATGGCTGGTTCTTTTGTTT 
TCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 44 
MALSSOIWAACLLLLILLASLTSGSVFPQOTGOLAELQPQDRAGARASWMPMFORRRRRDTHFPI 
CIFCCGCCHRSKCGMCCKT 

Important features: 
Signal peptide: 

amino acids 1-24 

cAMP- and cogMP-dependent protein kinase phosphorylation site. 

aI(lino 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 
GTGGCTTCATTTCAGTGGCTGACTTCCAGAGAGCAATATGGCTGGTTCCCCAACATGCCTCACCC 
TCATCTATATCCTTTGGCAGCTCACAGGGTCAGCAGCCTCTGGACCCGTGAAAGAGCTGGTCGGT 
TCCGTTGGTGGGGCCGTGACTTTCCCCCTGAAGTCCAAAGTAAAGCAAGTTGACTCTATTGTCTG 
GACCTTCAACACAACCCCTCTTGT CACCATACAGCCAGAAGGGGGCACTATCATAGTGACCCAAA 

ATCGTAATAGGGAGAGAGTAGACTTCCCAGATGGAGGCTACTCCCTGAAGCTCAGCAAACTGAAG 
AAGAATGACT CAGGGATCTACTATGTGGGGATATACAGCTCATCACTCCAGCAGCCCTCCACCCA 
GGAGTACGTGCTGCATGTCTACGAGCACCTGTCAA AGCCTAAAGTCACCATGGGTCTGCAGAGCA 

ATAAGAAGGCACCTGTGTGACCAATCTGACATGCGCATGGAACATGGGGAAGAGGATGTGATT 
TATACCTGGAAGGCCCTGGGGCAAGCAGCCAATGAGTCCCATAATGGGTCCATCCTCCCCATCTC 
CTGGAGATGGGGAGAAAGTGATATGACCTTCATCTGCGTTGCCAGGAACCCTGTCAGCAGAAACT 
TCTCAAGCCCCATCCTTGCCAGGAAGCTCTGTGAAGGTGCTGCTGATGACCCAGATTCCTCCATG 
GTCCTCCTGTGTCTCCTGTTGGTGCCCCTCCTGCTCAGTCTCTTTGTACTGGGGCTATTTCTTTG 
GTTTCTGAAGAGAGAGAGACAAGAAGAGTACATTGAAGAGAAGAAGAGAGTGGACATTTGTCGGG 
AAACTCCTAACATATGCCCCCATTCTGGAGAGAACACAGAGTACGACACAATCCCTCACACTAAT 
AGAACAATCCTAAAGGAAGATCCAGCAAATACGGTTTACTCCACTGTGGAAATACCGAAAAAGAT 
GGAAAATCCCCACTCACTGCTCACGATGCCAGACACACCAAGGCTATTTGCCTATGAGAATGTTA 
TCTAGACAGCAGTGCACTCCCCTAAGTCTCTGCTCA 
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FIGURE 46 
MAGSPTCLTLIYILWOLTGSAASGPVKELVGSVGGAVTFPLKSKVKQVDSIVWTFNTTPLVTIOP 
EGGTIIWTQNRNRERVDFPDGGYSLKLSKLKKNDSGIYYVGIYSSSLQQPSTQEYVLHVYEHLSK 
PKVTMGLOSNKNGTCVTNLTCCMEHGEEDWIYTWKALGOAANESHNGSILPISWRWGESDMTFIC 
VARNPVSRNFSSPILARKLCEGAADDPDSSMVLLCLLLVPLLLSLFVLGLFLWFLKREROEEYIE 
EKKRVDICRETPNICPHSGENTEYDTIPHTNRTILKEDPANTWYSTVEIPKKMENPHSLLTMPDT 
PREAYENVI 

Important features : 

Signal peptide: 

amino acids 1-22 

Transmembrane domain : 

amino acids 224-250 

Leucine Zipper pattern. 
amino acids 229-251 

N-glycosylation sites. 
amino acids 98-102, 142-146, 148-152, 172-176, 176-180, 204-208, 
29-295 
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FIGURE 47 
GGCTCGAGCGTTTCTGAGCCAGGGGTGACCATGACCTGCTGCGAAGGATGGACATCCTGCAATGG 
ATTCAGCCTGCTGGTTCTACTGCTGTTAGGAGTAGTTCTCAATGCGATACCTCTAATTGTCAGCT 
AGTTGAGGAAGACCAATTTTCTCAAAACCCCATCCTTGCTTTGAGTGGTGGTTCCCAGGAATT 
ATAGGAGCAGGTCTGATGGCCA TCCAGCAACAACAATGTCCTTGACAGCAAGAAAAAGAGCGTG 
CTGCAACAACAGAACTGGAATGTTTCTTTCATCATTTTTCAGTGTGATCACAGTCATTGGTGCTC 
TGTATTGCATGCTGATATCCATCCAGGCTCTCTTAAAAGGTCCTCTCATGTGTAATTCTCCAAGC 
AACAGTAATGCCAATTGTGAATTTTCATTGAAAAACATCAGTGACATTCATCCAGAATCCTTCAA 
CTTGCAGTGGTTTTTCAATGACTCTTGTGCACCTCCTACTGGTTTCAATAAACCCACCAGTAACG 
ACACCATGGCGAGTGGCTGGAGAGCATCTAGTTTCCACTTCGATTCTGAAGAAAACAAACATAGG 
CTTATCCACTTCTCAGTATTTTTAGGTCTATTGCTTGTTGGAATTCTGGAGGTCCTGTTTGGGCT 
CAGTCAGATAGTCATCGGTTTCCTTGGCTGTCTGTGTGGAGTCTCTAAGCGAAGAAGTCAAATTG 
TGTAGTTTAATGGGAATAAAATGTAAGTATCAGTAGTTTGAAAAAAAAAAA 
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FIGURE 48 
MTCCEGWTSCNGFSLLWLLLLGVWLNAIPLIVSILVEEDOFSONPISCFEWWFPGIIGAGLMAIPA 
TTMSLTARKRACCNNRTGMFLSSFFSVITWIGALYCMLISIOALLKGPLMCNSPSNSNANCEFSL 
KNISDIHPESFNLOWFFNDSCAPPTGFNKPTSNDTMASGWRASSFHFDSEENKHRLIHFSVFLGL 
LLVGILEWLFGLSQIVIGFLGCLCGVSKRRSQIV 

Important features: 

TranSinembrane 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. 

amino acids 223-227 

N-myristoylation sites. 
alaino acids 22-28, 54-60, 83-89, 97-103, 216-222 

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

TNFRANGFR family cysteine-rich region protein. 
amino acids 4-12 



Patent Application Publication Oct. 9, 2003. Sheet 49 of 168 US 2003/0191290 A1 

FIGURE 49 
ATCCGTTCTCTGCGCTGCCAGCTCAGGTGAGCCCTCGCCAAGGTGACCTCGCAGGACACTGGTGA 
AGGAGCAGTGAGGAACCTGCAGAGTCACACAGTGCTGACCAATTGAGCTGTGAGCCTGGAGCAG 

ATCCGTGGGCTGCAGACCCCCGCCCCAGTGCCTCTCCCCCTGCAGCCCTGCCCCTCGAACTGTGA 

CATGGAGAGAGTGACCCTGGCCCTTCTCCTACTGGCAGGCCTGACTGCCTTGGAAGCCAATGACC 
CATTGCCAATAAAGACGATCCCTTCTACTATGACTGGAAAAACCTGCAGCTGAGCGGACTGATC 

TGCGGAGGGCTCCTGGCCATTGCTGGGATCGCGGCAGTECTGAGTGGCAAATGCAAATACAAGAG 

CAGCCAGAAGCAGCACAGCCTGTACCTGAGAAGGCCATCCCACTCATCACTCCAGGCTCTGCCA 

CTACTTGCTGAGCACAGGACTGGCCTCCAGGGATGGCCTGAAGCCTAACACTGGCCCCCAGCACC 
TCCTCCCCTGGGAGGCCTTATCCTCAAGGAAGGACTTCTCTCCAAGGGCAGGCTGTTAGGCCCCT 

TTCTGATCAGGAGGCTTCTTTATGAATTAAACTCGCCCCACCACCCCCTCA 
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FIGURE 50 
MERWTLALLLEAGLTALEAN DPFANKDDPFYYDWKNLOLSGLICGGLLAIAGIAAVLSGKCKYKS 

SQKQHSPWPEKAIPLITPGSATTC 

important features : 

Signal peptide: 

amino acids 1-16 

Transmembrane domain : 

amino acids 36-59 

N-myristoylation sites. 
amino acids 41-47, 45-51, 84-90 

Extracellular proteins SCP/Tpx-1AAg5/PR-1/Sc7. 
amino acids 54-67 
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FIGURE 51 
GTGGACTCTGAGAAGCCCAGGCAGTTGAGGACAGGAGAGAGAAGGCTGCAGACCCAGAGGGAGGG 
AGGACAGGGAGTCGGAAGGAGGAGGACAGAGGAGGGCACAGAGACGCAGAGCAAGGGCGGCAAGG 

AGGAGACCCTGGTGGGAGGAAGACACTCTGGAGAGAGAGGGGGCTGGGCAGAGATGAAGTTCCAG 
GGGCCCCTGGCCTGCCTCCTGCTGGCCCTCTGCCTGGGCAGTGGGGAGGCTGGCCCCCTGCAGAG 
CGGAGAGGAAAGCACTGGGACAAATATTGGGGAGGCCCTTGGACATGGCCTGGGAGACGCCCTGA 
GCGAAGGGGTGGGAAAGGCCATTGGCAAAGAGGCCGGAGGGGCAGCTGGCTCTAAAGTCAGTGAG 
GCCCTTGGCCAAGGGACCAGAGAAGCAGTTGGCACTGGAGTCAGGCAGGTTCCAGGCTTGGCGC 

AGCAGATGCTTTGGGCAACAGGGTCGGGGAAGCAGCCCATGCTCTGGGAAACACTGGGCACGAGA 
TTGGCAGACAGGCAGAAGATGTCATTCGACACGGAGCAGATGCTGTCCGCGGCTCCTGGCAGGGG 
GTGCCTGGCCACAGTGGTGCTTGGGAAACTTCTGGAGGCCATGGCATCTTTGGCTCTCAAGGTGG 
CCTTGGAGGCCAGGGCCAGGGCAATCCTGGAGGTCTGGGGACTCCGTGGGTCCACGGATACCCCG 
GAAACTCAGCAGGCAGCTTTGGAATGAATCCTCAGGGAGCTCCCTGGGGTCAAGGAGGCAATGGA 

GGGCCACCAAACTTTGGGACCAACACTCAGGGAGCTGTGGCCCAGCCTGGCTATGGTTCAGTGAG 

AGCCAGCAACCAGAATGAAGGGTGCACGAATCCCCCACCATCTGGCTCAGGTGGAGGCTCCAGCA 
ACTCTGGGGGAGGCAGCGGCTCACAGTCGGGCAGCAGTGGCAGTGGCAGCAATGGTGACAACAAC 
AATGGCAGCAGCAGTGGTGGCAGCAGCAGTGGCAGCAGCAGTGGCAGCAGCAGTGGCGGCAGCAG 
TGGCGGCAGCAGTGGTGGCAGCAGTGGCA ACAGTGGTGGCAGCAGAGGTGACAGCGGCAGTGAGT 

CCTCCTGGGGATCCAGCACCGGCTCCTCCTCCGGCAACCACGGTGGGAGCGGCGGAGGAAATGGA 

CATAAACCCGGGTGTGAAAAGCCAGGGAATGAAGCCCGCGGGAGCGGGGAATCTGGGATTCAGGG 
CTTCAGAGGACAGGGAGTTTCCAGCAA CATGAGGGAAATAAGCAAAGAGGGCAATCGCCCCTTG 

GAGGCTCTGGAGACAATTATCGGGGGCAAGGGTCGAGCTGGGGCAGTGGAGGAGGTGACGCTGTT 

GGTGGAGTCAATACTGTGAACTCTGAGACGTCTCCTGGGATGTTTAACTTTGACACTTTCTGGAA 
GAATTTEAAATCCAAGCTGGGTTTCATCAACTGGGATGCCATAAACAAGGACCAGAGAAGCTCTC 

GCATCCCGTGACCTCCAGACAAGGAGCCACCAGATTGGATGGGAGCCCCCACACTCCCTCCTTAA 
AACACCACCCTCTCAT CACTAATCTCAGCCCTTGCCCTTGAAATAAACCTTAGCTGCCCCACAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 52 
MKFOGPLACLLLALCLGSGEAGPLQSGEESTGTNIGEALGHGLGDALSEGVGKAIGKEAGGAAGSKVS 
EALGQGTREAVGTGVROWEPGFGAADALGNRWGEAAHALGNTGHEIGROAEDVIRHGADAVRGSWOGVP 
GHSGAWETSGGHGIFGSQGGLGGQGQGNPGGLGTPWVHGYPGNSAGSFGMNPQGAPWGQGGNGGPPNF 
GTNTOGAWAOPGYGSVRASNONEGCTNPPPSGSGGGSSNSGGGSGSOSGSSGSGSNGDNNNGSSSGGS 
SSGSSSGSSSGGSSGGSSGGSSGNSGGSRGDSGSESSWGSSTGSSSGNHGGSGGGNGHKPGCEKPGNE 
ARGSGESGOGFRGOGVSSNMREISKEGNRLIGGSGDNYRGOGSSWGSGGGDAVGGVNTVNSETS PGM 
FNFDTFWKNFKSKLGFINWDAINKDORSSRIP 

Signal peptide: 

amino acids 1-21 

N-glycosylation site. 
amino acids 265-269 

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

Casein kinase 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, 140-14 6, 149-155, 152-158, 155-161, 
159-165, 163-169, 178-184, 190-196, 194-200, 199-205, 218-224, 
236-242, 238-244, 239-245, 240-24 6, 245-251, 24 6-252, 249-252, 
253-259, 256-262, 266-272, 270-276, 271-277, 275-281, 279-285, 
283-289, 284-290, 287-293 288-29 4, 291-297, 292-298, 295-301, 
298-304, 305-311, 311-317, 315-321, 319-325, 322-328, 323-329, 
325-331, 343-349, 354-360 356-362. 374-380, 381-387, 383-389, 
387-393, 389-395, 395-4O1 

Cell attachment sequence. 
amino acids 301-304 
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FIGURE 53 
GGAGAAGAGGTTGTGTGGGACAAGCTGCTCCCGACAGAAGGATGTCGCTGCTGAGCCTGCCCTGG 
CTGGGCCTCAGACCGGTGGCAATGTCCCCATGGCTACTCCTGCTGCTGGTTGTGGGCTCCTGGCT 

ACTCGCCCGCATCCTGGCTTGGACCTATGCCTTCTATAACAACTGCCGCCGGCTCCAGTGTTTCC 

CACAGCCCCCAAAACGGAACTGGTTTTGGGGTCACCTGGGCCTGATCACTCCTACAGAGGAGGGC 

TTGAAGGACTCGACCCAGATGTCGGCCACCTATTCCCAGGGCTTTACGGTATGGCTGGGTCCCAT 

CATCCCCTTCATCGTTTTATGCCACCCTGACACCATCCGGTCTATCACCAATGCCTCAGCTGCCA 

TTGCACCCAAGGATAATCTCTTCATCAGGTTCCTGAAGCCCTGGCTGGGAGAAGGGAACTGCTG 

AGTGGCGGTGACAAGTGGAGCCGCCACCGTCGGATGCTGACGCCCGCCTCCATTTCAA CATCCT 

GAAGTCCTATATAACGATCTTCA ACAAGAGTGCAAACATCATGCTTGACAAGTGGCAGCACCTGG 

CCT CAGAGGGCAGCAGTCGTCTGGACATGTTTGAGCACATCAGCCTCATGACCTTGGACAGTCTA 

CAGAAATGCATCTTCAGCTTTGACAGCCATTGTCAGGAGAGGCCCAGTGAATATATTGCCACCAT 

CTTGGAGCTCAGTGCCCTTGTAGAGAAAAGAAGCCAGCATATCCTCCAGCACATGGACTTTCTGT 
ATTACCTCTCCCATGACGGGCGGCGCTTCCACAGGGCCTGCCGCCTGGTGCATGACTTCACAGAC 
GCTGTCATCCGGGAGCGGCGTCGCACCCCCCCACTCAGGGTATTGATGATTTTTTCAAAGACAA 

AGCCAAGTCCAAGACTTTGGATTTCATTGATGTGCTTCTGCTGAGCAAGGATGAAGATGGGAAGG 

CATTGTCAGATGAGGATATAAGAGCAGAGGCTGACACCTTCATGTTTGGAGGCCATGACACCACG 

GCCAGTGGCCTCTCCGGGTCCTGTACAACCTTGCGAGGCACCCAGAATACCAGGAGCGCTGCCG 

ACAGGAGGTGCAAGAGCTTCTGAAGGACCGCGATCCTAAAGAGATTGAAGGGACGACCTGGCCC 

AGCTGCCCTTCCTGACCATGTGCGTGAAGGAGAGCCTGAGGTTACACCCCCAGCTCCCTTCATC 

TCCCGAGCTGCACCCAGGACATTGTCTCCCAGATGGCCGAGTCATCCCCAAAGGCATTACCTG 

CCTCATCGATATTATAGGGGTCCATCACAACCCAACTGTGTGGCCGGATCCTGAGGTCTACGACC 

CCTTCCGCTTTGACCCAGAGA ACAGCAAGGGGAGGTCACCTCTGGCTTTTATTCCTTTCTCCGCA 

GGGCCCAGGAACTGCATCGGGCAGGCGTTCGCCATGGCGGAGATGAAAGGGTCCTGGCGTTGAT 

GCTGCTGCACTTCCGGTTCCTGCCAGACCACACTGAGCCCCGCAGGAAGCTGGAATTGATCATGC 

GCGCCGAGGGCGGGCTTTGGCTGCGGGTGGAGCCCCTGAATGTAGGCTTGCAGTGACTTTCTGAC 
CCATCCACCTGTTTTTTTGCAGATTGTCATGAATAAAACGGTGCTGTCAAA 
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FIGURE 54 
MSLLSLPWLGLRPWAMSPWLLL LLWVGS WILLARILAWTYAFYNNCRRLQCFPOPPKRNWFWGHLG 

LITPTEEGLKDSTOMSATYSOGFTVWLGPIIPFIVLCHPDTIRSITNASAAIAPKDNLFIRFLKP 
WLGEGILLSGGDKWSRHRRMLTPAFHFNILKSYITIFNKSANIMLDKWQHLASEGSSRLDMFEHI 
SLMTLDSLOKCIFSFDSHCOERPSEYIATILELSALVEKRSQHILOHMDFLYYLSHDGRRFHRAC 
RLVHDFTDAVIRERRRTLPTOGIDDFFKDKAKSKTLDFIDWLLLSKDEDGKALSDEDIRAEADTF 
MFGGHDTTASGLSWVLYNLARHPEYOERCRQEVOELLKDRDPKEIEWDDLAQLPFLTMCVKESLR 
LHPPAPFISRCCTODIVT, PDGRVIPKGITCLIDIIGVHHNPTVWPDPEVYDPFRFDPENSKGRSP 

LAFIPFSAGPRNCIGOAFAMAEMKVVLALMLLHFRFLPDHTEPRRKLELIMRAEGGLWLRVEPLN 
WGLQ 

Important features: 
Transmembrane domains : 

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

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

N-glycosylation sites. 

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

TTTGGTGGCATAACAAGGGACTTGCACTTATCTTCTGCATTTTGCAGTCTTTGGCATTGACGTGG 

TACAGCCTTTCCTTCATACCATTTGCAAGGGATGCTGTGAAGAAGTGTTTTGCCGTGTGTCTTGC 

ATAATTCATGGCCAGTTTTATGAAGCTTTGGAAGGCACTATGGACAGAAGCTGGTGGACAGTTTT 
GTAACTATCTTCGAAACCTCTGTCTTACAGACATGTGCCTTTTATCTTGCAGCAATGTGTTGCTT 

GTGATTCGAACATTTGAGGGTTACTTTTGGAAGCAACAATACATTCTCGAACCTGAATGTCAGTA 

GCACAGGATGAGAAGTGGGTTCGTATCTTGTGGAGTGGAACTTCCTCATGTACCTGTTTCCTC 

TCTGGATGTTGTCCCACTGAATCCCATGAATACAAACCTATTCAGCAACAGCAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 56 
MGPWKOLKRMFEPTRLIATIMVLLCFALTLCSAFWWHNKGLALIFCILOSLALFWYSLSFIPFAR 
DAWKKCFAWCLA 

Irnportant features: 
Signal peptide: 

amino acids 1-33 

Type II fibronectin collagen-binding domain protein. 
achino acids 30-72 
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FIGURE 58 
MLCLCLYWPVIGEAOTEFOYFESKGLPAELKSIFKLSVFIPSOEFSTYRQWKOKIVOAGDKDLDG 

QLDFEEFVHYLQDHEKKLRLVFKILDKKNDGRIDAQEIMQSLRDLGVKISEQQAEKILKSMDKNG 

TMTIWNEWRDYHLLHPVENIPEIILYWKHSTIFIDWGENLTVPDEFTWEEROTGMWWRHLVAGGG 

AGAVSRTCTAPLDRLKVLMQVHASRSNNMGIWGGFTOMIREGGARSLWRGNGINWLKIAPESAIK 
FMAYEOIKRLVGSDOETLRIHERLVAGSL, AGAIAQSSIYPMEWLKTRMALRKTGQYSGMLDCARR 

ILAREGWAAFYKGY VPNMLGIIPYAGIDLAVYETLKNAWLOHYAVNSADPGVFWLLACGTMSSTC 

GOLASYPTALVRTRMOAOASIEGAPEVTMSSLFKHILRTEGAFGLYRGLAPNFMKVIPAVSISYV 
WYENLKETLGVOSR 

Important features: 
Signal peptide: 

artino acids 1-16 

Putative transmembrane domains : 

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

Mitochondrial energy transfer proteins signature. 

amino acids 206-215, 300-309 

N-glycosylation sites. 

amino acids 129-133 169-173 

Elongation Factor-hand calcium-binding protein. 

amino acids 54-73, 85-104, 121-140 
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FIGURE 59. 
GGAAGGCAGCGGCAGCTCCACTCAGCCAGTACCCAGATACGCTGGGAACCTTCCCCAGCCATGGC 
TTCCCTGGGGCAGATCCTCTTCTGGAGCATAATTAGCATCATCATTATTCTGGCTGGAGCAATTG 

CACTCATCATTGGCTTTGGTATTTCAGGGAGACACTCCATCACAGTCACTACTGTCGCCTCAGCT 
GGGAACATTGGGGAGGATGGAATCCTGAGCTGCACTTTTGAACCTGACATCAAACTTTCTGATAT 
CGTGATACAATGGCTGAAGGAAGGTGTTTTAGGCTTGGTCCATGAGTTCAAAGAAGGCAAAGATG 
AGCTGTCGGAGCAGGATGAAATGTTCAGAGGCCGGACAGCAGTGTTTGCTGATCAAGTGATAGTT 

GGCAATGCCTCTTTGCGGCTGAAAAACGTGCAACTCACAGATGCTGGCACCTACAAATGTTATAT 
CATCACTTCTAAAGGCAAGGGGAATGCTAACCTTGAGTATAAAACTGGAGCCTTCAGCATGCCGG 
AAGTGAATGTGGACTATAATGCCAGCTCAGAGACCTTGCGGTGTGAGGCTCCCCGATGGTTCCCC 

CAGCCCACAGTGGTCTGGGCATCCCAAGTTGACCAGGGAGCCAACTTCTCGGAAGTCTCCAATAC 
CAGCTTTGAGCTGAACTCTGAGAATGTGACCATGAAGGTTGTGTCTGTGCTCTACAATGTTACGA 
TCAACAACACATACTCCTGTATGATTGAAAAGACATTGCCAAAGCAACAGGGGATATCAAAGTG 
ACAGAATCGGAGATCAAAAGGCGGAGT CACCTACAGCTGCTAAACTCAAAGGCTTCTCTGTGTGT 

CTCTTCTTTCTTTGCCATCAGCTGGGCACTTCTGCCTCTCAGCCCTTACCTGATGCTAAAATAAT 
GTGCCTTGGCCACAAAAAAGCATGCAAAGTCATTGTTACAACAGGGATCTACAGAACTATTTCAC 

CACCAGATAGACCTAGTTTTATATTTCTGGGAGGAAATGAATTCATATCTAGAAGTCTGGAGTG 
AGCAAACAAGAGCAAGAAACAAAAAGAAGCCAAAAGCAGAAGGCTCCAATATGAACAAGATAAAT 
CTATCTTCAAAGACATATTAGAAGTTGGGAAAATAATTCATGTGAACTAGACAAGTGTGTTA AGA 

GTGATAAGTAAAATGCACGTGGAGACAAGTGCATCCCCAGATCTCAGGGACCTCCCCCTGCCTGT 
CACCTGGGGAGTGAGAGGACAGGATAGTGCATGTTCTTTGTCTCTGAATTTTTAGTTATATGTGC 
TGTAATGTTGCTCTGAGGAAGCCCCTGGAAAGTCTATCCCAACATATCCACATCTTATATTCCAC 

AAATTAAGCTGTAGTATGTACCCTAAGACGCTGCTAATTGACTGCCACTTCGCAACFCAGGGGCG 
GCTGCATTTTAGTAATGGGTCAAATGATTCACTTTTTATGATGCTTCCAAAGGTGCCTTGGCTTC 
TCTTCCCAACTGACAAAFGCCAAAGTTGAGAAAAATGATCATAATTTTAGCATAAACAGAGCAGT 

CGGGGACACCGATTTTATAAATAAACTGAGCACCTTCTTTTTAAACAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 60 
MASLGOILFWSIISIII ILAGAIALIIGFGISGRHSITWTTWASAGNIGEDGILSCTFEPDIKLS 

DIVIQWLKEGVLGLVHEFKEGKDELSEQDEMFRGRTAVFADQVIWGNASLRLKNVQLTDAGTYKC 
YIITSKGKGNANLEYKTGAFSMPEVNVDYNASSETLRCEAPRWFPQPTV VWASOVDOGANFSEVS 

NTSFELNSENVTMKVVSVLYNVTINNTYSCMIENDIAKATGDIKVTESEIKRRSHLQLLNSKASL 
CWSSFFAISWALIPESPYLMLK 

Inportant features : 

Signal peptide: 

amino acids 1-28 

Transnenbrane domain : 

amino acids 258-281 

N-glycosylation sites. 

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

N-myristoylation sites. 
amino acids 52-58, 126-132, 188-194 
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FIGURE 61 

TGACGTCAGAATCACCATGGCCAGCTATCCTTACCGGCAGGGCTGCCCAGGAGCTGCAGGACAAG 
CACCAGGAGCCCCTCCGGGTAGCTACTACCCTGGACCCCCCAATAGTGGAGGGCAGTATGGTAGT 
GGGCTACCCCCTGGTGGTGGTTATGGGGGTCCTGCCCCTGGAGGGCCTTATGGACCACCAGCTGG 

TGGAGGGCCCTATGGACACCCCAATCCTGGGATGTTCCCCTCTGGAACTCCAGGAGGACCATATG 
GCGGTGCAGCTCCCGGGGGCCCCTATGGTCAGCCACCTCCAAGTTCCTACGGTGCCCAGCAGCCT 
GGGCTTTATGGACAGGGTGGCGCCCCTCCCAATGTGGATCCTGAGGCCTACTCCTGGTTCCAGTC 
GGTGGACTCAGATCACAGTGGCTATATCTCCATGAAGGAGCTAAAGCAGGCCCTGGTCAACTGCA 
ATTGGTCTTCATTCAATGATGAGACCGCCTCATGATGATAAACATGTTTGACAAGACCAAGTCA 

GGCCGCATCGATGTCTACGGCTCTCAGCCCTGTGGAAATTCATCCAGCAGTGGAAGAACCTCTT 
CCAGCAGTATGACCGGGACCGCTCGGGCTCCATTAGCTACACAGAGCTGCAGCAAGCTCTGTCCC 
AAATGGGCTACAACCTGAGCCCCCAGTTCACCCAGCTTCTGGTCTCCCGCTACTGCCCACGCTCT 
GCCAATCCTGCCATGCAGCTTGACCGCTTCACCAGGTGTGCACCCAGCTGCAGGTGCTGACAGA 
GGCCTTCCGGGAGAAGGACACAGCTGTACAAGGCAACATCCGGCTCAGCTTCGAGGACTTCGTCA 

CCATGACAGCTTCTCGGATGCTATGACCCAACCATCTGTGGAGAGTGGAGTGCACCAGGGACCTT 
TCCTGGCTTCTTAGAGTGAGAGAAGTATGTGGACATCTCTTCTTTTCCTGTCCCTCTAGAAGAAC 
ATTCTCCCTTGCTTGATGCAACACTGTTCCAAAAGAGGGTGGAGAGTCCTGCATCATAGCCACCA 

AATAGTGAGGACCGGGGCTGAGGCCACACAGATAGGGGCCTGATGGAGGAGAGGATAGAAGTTGA 
ATGTCCTGATGGCCATGAGCAGTTGAGTGGCACAGCCTGGCACCAGGAGCAGGTCCTTGTAATGG 

AGTTAGTGTCCAGTCAGCTGAGCTCCACCCTGATGCCAGTGGTGAGTGTTCATCGGCCTGTTACC 
GTTAGTACCTGTGTTCCCT CACCAGGCCATCCTGTCAAACGAGCCCATTTTCTCCAAAGTGGAAT 

CTGACCAAGCATGAGAGAGATCTGTCTATGGGACCAGTGGCTTGGATTCTGCCACACCCATAAAT 
CCTTGTGTGTTAACTTCTAGCTGCCTGGGGCTGGCCCTGCTCAGACAAATCTGCTCCCTGGGCAT 
CTTTGGCCAGGCTTCTGCCCCCTGCAGCTGGGACCCCTCACTTGCCTGCCATGCTCTGCTCGGCT 
TCAGTCTCCAGGAGACAGTGGTCACCTCTCCCTGCCAATACTTTTTTTAATTTGCATTTTTTTTC 
ATTTGGGGCCAAAAGCCAGTGAAATTGTAAGCTTCAATAAAAGGATGAAACTCTGA 
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FIGURE 62 
MASYPYROGCPGAAGOAPGAPPGSYYPGPPNSGGOYGSGLPPGGGYGGPAPGGPYGPPAGGGPYG 

HPNPGMFPSGTPGGPYGGAAPGGPYGOPPPSSYGACOPGLYGOGGAPPNVEPEAYSWFOSVDSEDH 

SGYISMKELKOALVNCNWSSFNDETCLMMINMFDKTKSGRIDWYGFSALWKFIQQWKNLFOQYDR 

DRSGSISYTELOOALSOMGYNLSPOFTOLLWSRYCPRSANPAMOLDRFICWCTOLOWLTEAFREK 

DTAVOGNIRLSFEDFWTMTASRML 

Inportant features of the protein: 
Signal peptide: 

anino acids 1-19 

N-glycosylation site. 

aI(nino acids 147-150 

Casein kinase II phosphorylation sites. 
amino acids 135-138, 150-153, 202-205, 271-274 

N-myristoylation sites. 

aInino acids 9-14, 15-20, 19-24, 33-38, 34-39, 39-44, 43-48, 61 

66, 70-75, 78-83, 83-88, 87-92, 110-115 
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FIGURE 63 
CAGGATGCAGGGCCGCGTGGCAGGGAGCTGCGCTCCTCTGGGCCTGCTCCTGGTCTGTCTTCATC 
TCCCAGGCCTCTTTGCCCGGAGCATCGGTGTTGTGGAGGAGAAAGTTTCCCAAAACTTCGGGACC 

AACTTGCCTCAGCTCGGACAACCTTCCTCCACTGGCCCCTCTAACTCTGAACATCCGCAGCCCGC 

TCTGGACCCTAGGTCTAATGACTTGGCAAGGGTTCCTCTGAAGCTCAGCGTGCCTCCATCAGATG 
GCTTCCCACCTGCAGGAGGTTCTGCAGTGCAGAGGTGGCCTCCATCGTGGGGGCTGCCTGCCATG 

GATTCCTGGCCCCCTGAGGATCCTTGGCAGATGATGGCTGCTGCGGCTGAGGACCGCCTGGGGGA 

AGCGCTGCCTGAAGAACTCTCTTACCTCTCCAGTGCTGCGGCCCTCGCTCCGGGCAGTGGCCCTT 

TGCCTGGGGAGTCTTCTCCCGATGCCACAGGCCTCTCACCTGAGGCTTCACTCCTCCACCAGGAC 

TCGGAGTCCAGACGACTGCCCCGTTCTAATTCACTGGGAGCCGGGGGAAAAATCCTTTCCCAACG 
CCCTCCCTGGTCTCTCATCCACAGGGTTCTGCCTGAT CACCCCTGGGGTACCCTGAATCCCAGTG 

TGTCCTGGGGAGGTGGAGGCCCTGGGACTGGTTGGGGAACGAGGCCCATGCCACACCCTGAGGGA 

ATCTGGGGTATCAATAATCAACCCCCAGGTACCAGCTGGGGAAATATTAATCGGTATCCAGGAGG 
CAGCTGGGGAAATATTAATCGGTATCCAGGAGGCAGCTGGGGGAATATTAATCGGTATCCAGGAG 
GCAGCTGGGGGAATATTCATCTATACCCAGGTATCAATAACCCATTTCCTCCTGGAGTTCTCCGC 
CCTCCTGGCTCTTCTTGGAACATCCCAGCTGGCTTCCCTAATCCTCCAAGCCCTAGGTTGCAGTG 

GGGCTAGAGCACGATAGAGGGAAACCCAACATTGGGAGTTAGAGTCCTGCTCCCGCCCCTTGCTG 
TGTGGGCT CAATCCAGGCCCTGTTAACATGTTTCCAGCACTATCCCCACTTTTCAGTGCCTCCCC 

TGCTCATCTCCAATAAAATAAAAGCACTTAGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 64 
MOGRVAGSCAPLGLLLWCLHLPGLFARSIGWWEEKVSONFGTNLPOLGQPSSTGPSNSEHPQPAL 
DPRSNDLARVPLKLSVPPSDGFPPAGGSAVORWPPSWGLPAMDSWPPEDPWQMMAAAAEDRLGEA 
LPEELSYLSSAAALAPGSGPLPGESSPDATGLSPEASLLHQDSESRRLPRSNSLGAGGKILSQRP 
PWSLIHRVLPDHPWGTLNPSVSWGGGGPGTGWGTRPMPHPEGIWGINNQPPGTSWGNINRYPGGS 
WGNINRYPGGSWGNINRYPGGSWGNIHLYPGINNPFPPGVLRPPGSSWNIPAGFPNPPSPRLOWG 

Important features of the protein: 

Signal peptide: 

amino acids 1-26 

Casein kinase II phosphorylation sites. 

amino acids 56-59, 155-158 

N-myristoylation sites. 

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

CTTTGCAACTGAAGCTGAAGGAGTCTTTTCTGACAAATTCCTCCTATGAGTCCAGCTTCCTGGAA 
TTGCTTGAAAAGCTCTGCCTCCTCCTCCATCTCCCTTCAGGGACCAGCGTCACCCTCCACCATGC 

AAGATCTCAACACCATGTTGTCTGCAACACATGACAGCCATTGAAGCCTGTGTCCTTCTTGGCCC 
GGGCTTTTGGGCCGGGGATGCAGGAGGCAGGCCCCGACCCTGTCTTTCAGCAGGCCCCCACCCTC 
CTGAGTGGCAATAAATAAAATCGGTATGCTG 
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FIGURE 66 
MGSGLPLVLLLTLLGSSHGTGPGMTLQEKLKESFLTNSSYESSFLELLEKLCLLLHLBSGTSVTL 
HHARSOHHVVCNT 

Important features: 
Signal peptide: 
amino acids l-19 

N-glycosylation site. 
amino acids 37-41 

N-ITyristoylation sites. 

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

TTCCTCGGCGCTGCCAACCCGCCACCCAGCCCATGGCGAACCCCGGGCTGGGGCTGCTTCTGGCG 
CTGGGCCTGCCGTTCCTGCTGGCCCGCTGGGGCCGAGCCTGGGGGCAAATACAGACCACTTCTGC 
AAATGAGAATAGCACTGTTTTGCCTTCATCCACCAGCTCCAGCTCCGATGGCAACCTGCGTCCGG 
AAGCCATCACTGCTATCATCGTGGTCTTCTCCCTCTTGGCTGCCTTGCTCCTGGCTGTGGGGCTG 
GCACTGTTGGTGCGGAAGCTTCGGGAGAAGCGGCAGACGGAGGGCACCTACCGGCCCAGTAGCGA 
GGAGCAGTTCTCCCATGCAGCCGAGGCCCGGGCCCCTCAGGACTCCAAGGAGACGGTGCAGGGCT 

GCCTGCCCATCTAGGTCCCCTCTCCTGCATCTGTCTCCCTTCATTGCTGTGTGACCTTGGGGAAA 
GGCAGTGCCCTCTCGGGCAGTCAGATCCACCCAGTGCTTAATAGCAGGGAAGAAGGTACTTCAA 
AGACTCTGCCCCTGAGGTCAAGAGAGGATGGGGCTATTCACTTTTATATATTTATATAAAATTAG 
TAGTGAGATGTAAAAAAAAAAAAAAAAAA 
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FIGURE 68 
MANPGLGLLLALGLPFLLARWGRAWGQIOTTSANENSTVLPSSTSSSSDGNLRPEAITAIWVFS 
LLAALLLAVGLALLVRKLREKRQTEGTYRPSSEEQFSHAAEARAPODSKETVQGCLPI 

Important features: 
Signal peptide: 

amino acids 1-19 

Transmembrane domain : 

artino acids 56-80 

N-glycosylation site. 
amino acids 36-40 

cAMP- and cQMP-dependent protein kinase phosphorylation site. 

amino acids 86-90 

Tyrosine kinase phosphorylation site. 
amino acids 86-94 

N-1 tyristoylation sites. 

amino acids 7-13, 26-32 
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FIGURE 69 
GCCAGGAATAACTAGAGAGGAACAATGGGGTTATTCAGAGGTTTTGTTTTCCTCTTAGTTCTGTGCCTGCTGCACCAG 
TCAAATACTTCCTTCATTAAGCTGAATAATAATGGCTTTGAAGATATTGTCATTGTTATAGATCCTAGTGTGCCAGAA 
GATGAAAAAATAATGAACAAATAGAGGATATGGTGACTACAGCTTCTACGTACCTGTTTGAAGCCACAGAAAAAAGA 
TTTTTTTTCAAAAATGATCTATATTAATTCCTGAGAATTGGAAGGAAAATCCCAGTACAAAAGGCCAAAACATGAA 
AACCATAAACATGCTGATGITATAGTGCACCACCACACTCCCAGGTAGAGATGAACCATACACCAAGCAGTTCACA 
GAATGTGGAGAGAAAGGCGAATACATTCACTTCACCCCTGACCTTCTACTTGGAAAAAAACAAAATGAATAGGACCA 
CCAGGCAAACTGTTTGTCCATGAGTGGGCTCACCTCCGGTGGGGAGTGTTTGATGAGTACAATGAAGATCAGCCTTTC 
TACCGTGCTAAGTCAAAAAAAATCGAAGCAACAAGGTGFTCCGCAGGA CTCTGGTAGAAATAGAGTTTATAAGTGT 
CAAGGAGGCAGCGTCTTAGTAGAGCATGCAGAATTGATCTACAACAAAACTGATGGAAAAGATTGTCAATTCTTT 
CCTGATAAAGTACAAACAGAAAAAGCATCCATAATGTTTATGCAAAGTATTGATTCTGTTGTTGAATTTGTAACGAA 
AAAACCCATAATCAAGAAGCTCCAAGCCTACAAAACATAAAGTGCAATTTAGAAGTACATGGGAGGTGATTAGCAAT 
TCTGAGGATTTTAAAAACACCATACCCATGGTGACACCACCTCCTCCACCTGTCTTCTCATTGCTGAAGATCAGTCAA 
AGAATTGTGTGCTTAGTCTTGATAAGTCTGGAAGCATGGGGGGTAAGGACCGCCTAAATCGAATGAACAAGCAGCA 
AAACATTTCCTGCTGCAGACTGTTGAAAAGGATCCTGGGTGGGGATGGTTCACTTTGATAGTACTGCCACTATTGTA 
AATAAGCTAATCCAAATAAAAAGCAGTGAGAAAGAAACACACTCATGGCAGGATTACCACATALCCTCTGGGAGGA 
ACTTCCATCTGCTCTGGAATAAATATGCATTTCAGGTGATTGGAGAGCTACATTCCCAACTCGATGGATCCGAAGTA 
CTGCTGCTGACTGATGGGGAGGATAACACTGCAAGTECTTGTATTGATGAAGTGAAACAAAGTGGGGCCATTGTTCAT 
TATGCTTTGGGAAGAGCTGCTGATGAAGCAGAATAGAGAGAGCAAGATAACAGGAGGAAGTCATTTATGT 

TCAGATGAAGCTCAGAACAATGGCCTCATTGATGCTTTGGGGCTCTACATCAGGAAATACTGATCTCTCCCAGAAG 
CCCTTCAGCTCGAAAGTAAGGGAETAACACTGAATAGTAATGCCTGGATGAACGACACTGTCAEAATTGATAGTACA 
GTGGGAAAGGACACGTCTTCTCACACATGGAACAGICTGCCTCCCAGTATTTCTCTCTGGGACCCAGGGAACA 
ATAATGGAAAATTCACAGTGGATGCAACTTCCAAAATGGCCTATCTCAGEATCCAGGAACTGCAAAGGTGGGCACT 
TGGGCATACAATCTCAAGCCAAAGCGAACCCAGAAACATTAACTATTACAGTAACTTCTCGAGCAGCAAATCTTCT 
GTGCCTCCAATCACAGTGAATGCTAAAATGAATAAGGACGTAAACAGTTTCCCCAGCCCAATGATTGTTTACGCAGAA 
ATTCTACAAGGATATGACCTGTTCTTGGAGCCAATGTGACTGCTTTCATTGAATCACAGAATGGACATACAGAAGTT 
TTGGAACTTTTGGATAATGGTGCAGGCGCTGAETCTTTCAAGAATGATGGAGTCTACTCCAGGTATTTTACAGCATAT 
ACAGAAAATGGCAGATATAGCTTAAAAGTTCGGGCTCAGGAGGAGCAAACACTGCCAGGCTAAAATTACGGCCTCCA 
CTGAATAGAGCCGCGTACATACCAGGCTGGGTAGTGAACGGGGAAATTGAAGCAA ACCCGCCAAGACCTGAAATTGA 
GAGGATACT CAGACCACCTTGGAGGATTCAGCCGAACAGCATCCGGAGGTGCATTGTGGTATCACAAGTCCCAAGC 
CTTCCCTTGCCTGACCAAEACCCACCAAGTCAAATCACAGACCTTGAGCCACAGTTCATGAGGATAAGATTATCTT 
ACAGGACAGCACCAGGAGATAATTTTGATGTGGAAAAGTICAA.CGTTATATCATAAGAATAAGGCAAGATTCTTE 
GATCTAAGAGACAGTTTTGATGATGCTCTTCAAGAAAACFACTGATCTGTCACCAAAGGAGGCCAACTCCAAGGAA 
AGCTTGCATTTAAACCAGAAAATATCTCAGAAGAAAAGCAACCCACATATTTATTGCCATAAAAGTATAGATAAA 
AGCAATTTGACACAAAAGTATCCAACATTGCACAAGAACTTGETTATCCCTCAAGCAAATCCTGATGACAGAT 
CCTACACCTACCCTACTCCTACTCCTACTCCTGATAAAAGTCATAATTCTGGAGTTAAATTTCTACGCTGGTATTG 
TCTGTGATTGGGTCTGTTGTAATTGTTAACTTTATTTTAAGTACCACCATTTGAACCTTAACGAAGAAAAAAATCTTC 
AAGTAGACCTAGAAGAGAGTTTTAAAAAACAAAACAATGTAAGAAAGGATATITCTGAATCTTAAAATCATCCCAT 
GTGGATCATAAACTCATAAAAATAATTTAAGAGTCGGAAAAGGAACTTGATTAAATAAAAACACTCATGGAA 
GTAAAAACTGTCAAGATAAAATTTAATAGTTTCATTATGTATTTTAFTTGTAAGAAAAGTGATGAACAAAG 

ATCCTTTTTCATACTGAACCTGGTTGTATATTATTTGATGCAACAGTTTTCTGAAATGATATTTCAAATTGCATCAA 
GAAATTAAAATCATCTATCTGAGTAGTCAAAATACAAGTAAAGGAGAGCAAATAAACAACATTTGGAAAAAAAAAAAA 

  



Patent Application Publication Oct. 9, 2003. Sheet 70 of 168 US 2003/0191290 A1 

FIGURE 7O 
MGLFRGFWFTLVLCLLHOSNTSFIKLNNNGFEDIVIVIDPSVPEDEKIIEQIEDMVTTASTYLFE 
ATEKRFFFKNVSILIPENWKENPQYKRPKHENHKHADVIVAPPTLPGRDEPYTKOFTECGEKGEY 
IHFTPDLLLGKKONEYGPPGKLFWHEWAHLRWGVFDEYNEDQPFYRAKSKKIEATRCSAGISGRN 
RVYKCOGGSCLSRACRIDSTTKLYGKDCQFFPDKVOTEKASIMFMQSIDSWWEFCNEKTHNOEAP 
SLQNIKCNFRSTWEVISNSEDFKNTIPMVTPPPPPVFSLLKISQRIWCLVLDKSGSMGGKDRLNR 
MNOAAKHFLLOTVENGSWVGMVHFDSTATIWNKLIQIKSSDERNTLMAGIPTYPEGGTSICSGIK 
YAFOWIGELHSQLDGSEWLLLTDGEDNTASSCIDEVKOSGAIWHFIALGRAADEAVIEMSKITGG 
SHFYVSDEAONNGLIDAFGALTSGNTDTSQKSLCLESKGLTLNSNAWMNDTVIIDSTWGKDTFFL 
ITWNSLPPSISLWDPSGTIMENFTVDATSKMAYLSIPGTAKVGTWAYNLOAKANPETLTITVTSR 
AANSSVPPITVNAKM NKDVNSFPSPMIWYAEILOGYVPVLGANVTAFIESQNGHTEVLELLDNGA 
GAIDSFKNOGWYSRYFTAYTENGRYSLKVRAHGGANTARLKLRPPLNRAAYIPGWWWNGEEANPP 
RPEIDED TOTTLEDFSRTASGGAFV WSQVPSLPLPDOYPPSQITDLDATVHEDKIILTWTAPGDN 

FDVGKVQRYIIRISASILDLRDSFDDALOVNTTDLSPKEANS KESFAFKPENISEENATHIFIAI 
KSIDKSNLTSKVSNIAOVTLFIPQANPDDIDPTPTPTPTPTPDKSHNSGVNISTLVLSVIGSVVI 
WNFLSTTI 

Signal peptide: 

amino acids 1-21 

Putative transmembrane domains: 

amino acids 284-300, 617-633 

Leucine zipper pattern. 

amino acids 469-491, 47 6-498 

N-glycosylation site. 

amino acids 20-24, 75-79, 340-344, 504-508, 542-546, 588-592, 
628-632, 811-815, 832-836, 837-84.1, 852-856, 896-900 
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FIGURE 72 
MMMVRRGLLAWISRVVVLLVLLCCAISWLYMLACTPKGDEEOLALPRANSPTGKEGYOAVLQEWE 
EQHRNYVSSLKROIAOLKEELQERSEQLRNGQYOASDAAGLGLDRSPPEKTQADLLAFLHSQVDK 
AEVNAGVKLATEYAAVPFDSFTLQKVYOLETGLTRHPEEKPVRKDKRDELVEAIESALETLNNPA. 
ENSPNHRPYTASDFIEGIYRTERDKGTYELTEKGDHKHEFKRIL FRPFSPIMKWKNEKLNMAN 

TLINVIVPLAKRVDKFRQFMQNFREMCIEQDGRVHLTVVYFGKEEINEVKGILENTSKAANFRNF 
TFIOLNGEFSRGKGL.DWGARFWKGSNV LLFFCDVDIYFTSEFLNTCRLNTQPGKKVFYPWLFSOY 

NPGIIYGHHDAVPPLEQOLVIKKETGFWRDFGFGMTCQYRSDFINIGGFDLDIKGWGGEDVHLYR 
KYLHSNLIWVRTPWRGLFHLWHEKRCMDELTPEOYKMCMOSKAMNEASHGQLGMLWFRHEIEAHL 
RKOKOKTSSKKT 

Important features: 
Signal peptide: 

amino acids 1-27 

N-glycosylation sites. 

amino acids 315-319, 324-328 

N-myristoylation sites. 
amino acids 96-102, 136-142, 212-218, 311-317, 339-345, 393-399 

Amidation site. 

amino acids 377-381 
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FIGURE 73 
GAGACTGCAGAGGGAGATAAAGAGAGAGGGCAAAGAGGCAGCAAGAGATTTGTCCTGGGGATCCA 
GAAACCCATGATACCCTACTGAACACCGAATCCCCTGGAAGCCCACAGAGACAGAGACAGCAAGA 
GAAGCAGAGATAAATACACTCACGCCAGGAGCTCGCTCGCTCTCTCTCTCTCTCTCTCACTCCTC 
CCTCCCTCTCTCTCTGCCTGTCCTAGTCCTCTAGTCCTCAAATTCCCAGTCCCCTGCACCCCTTC 
CTGGGACACTATGTTGTTCTCCGCCCTCCTGCTGGAGGTGATTTGGATCCTGGCTGCAGATGGGG 
GTCAACACTGGACGTATGAGGGCCCACATGGTCAGGACCATTGGCCAGCCTCTTACCCTGAGTGT 
GGAAACAATGCCCAGTCGCCCATCGATATTCAGACAGACAGTGTGACATTTGACCCTGATTTGCC 
TGCTCTGCAGCCCCACGGAATGACCAGCCTGGCACCGAGCCTTTGGACCTGCACAACAATGGCC 
ACACAGTGCAACTCTCTCTGCCCTCTACCCTGTATCTGGGTGGACTTCCCCGAAAATATGTAGCT 
GCCCAGCTCCACCTGCACTGGGGTCAGAAAGGATCCCCAGGGGGGTCAGAACACCAGATCAACAG 
TGAAGCCACATTGCAGAGCTCCACATTGTACATTATGACTCTGATTCCTATGACAGCTTGAGTG 

AGGCTGCTGAGAGGCCTCAGGGCCTGGCTGTCCTGGGCATCCTAATTGAGGTGGGTGAGACTAAG 
AATATAGCTTATGAACACATTCTGAGTCACTGCATGAAGTCAGGCATAAAGATCAGAAGACCTC 
AGGCCTCCCTTCAACCTAAGAGAGCTGCTCCCCAAACAGCTGGGGCAGTACTTCCGCTACAATG 
GCTCGCTCACAACTCCCCCTTGCTACCAGAGTGTGCTCTGGACAGTTTTTTATAGAAGGFCCCAG 
ATTTCAATGGAACAGCTGGAAAAGCTTCAGGGGACATTGTTCTCCACAGAAGAGGAGCCCTCTAA 
GCTTCTGGTACAGAACTACCGAGCCCTTCAGCCTCTCAATCAGCGCATGGTCTTTGCTTCTTTCA 
TCCAAGCAGGATCCTCGTATACCACAGGTGAAATGCTGAGTCTAGGTGTAGGAATCTTGGTTGGC 
TGTCTCTGCCTTCTCCTGGCTGTTTATTTCATTGCTAGAAAGATTCGGAAGAAGAGGCTGGAAAA 

CCGAAAGAGTGTGGTCTTCACCTCAGCACAAGCCACGACTGAGGCATAAATTCCTTCTCAGATAC 
CATGGATGTGGATGACTTCCCTTCATGCCTATCAGGAAGCCTCTAAAAGGGGTGTAGGATCTGG 
CCAGAAACACTGTAGGAGTAGTAAGCAGATGTCCTCCTTCCCCTGGACATCTCTTAGAGAGGAAT 

GGACCCAGGCTGTCATTCCAGGAAGAACTGCAGAGCCTTCAGCCTCTCCAAACATGTAGGAGGAA 
ATGAGGAAATCGCTGTGTTGTTAAGCAGAGANCAAACTCTGTTTAGTTGCAGGGGAAGTTTGGG 
ATATACCCCAAAGTCCTCTACCCCCTCACTTTTATGGCCCTTTCCCTAGATATACTGCGGGATCT 
CTCCTTAGGATAAAGAGTTGCTGTTGAAGTTGTATATTTTTGATCAATATATTTGGAAATTAAAG 
TTTCTGACTTT 
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FIGURE 74 
MLFSALLLEVIWILAADGGQHWTYEGPHGQDHWPASYPECGNNAQSPIDIOTDSWTFDPDLPALQ 
PHGYDOPGTEPLDLHNNGHTVQLSLPSTLYLGGLPRKYWAAQLHLHWGQKGSPGGSEHQINSEAT 
FAELHIVHYDSDSYDSLSEAAERPOGLAVLGILIEVGETKNIAYEHILSHLHEVRHKDOKTSVPP 
FNLRELLPKOLGQYFRYNGSLTTPPCYOSVLWTWFYRRSQISMEQLEKLQGTLFSTEEEPSKLLV 
QNYRALQPENORMVFASFIQAGSSYTTGEMLSLGWGILVGCLCLLLAVYFIARKIRKKRLENRKS 
VVFTSAQATTEA 

Important features of the protein: 
Signal peptide: 
amino acids 1-5 

Transmembrane domain : 

amino acids 291-310 

N-glycosylation site. 

aIllino acids 213-216 

Eukaryotic-type carbonic anhydrases proteins 

amino acids 197-245, 104-140, 22-69 
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FIGURE 75 
TGCCGCTGCCGCCGCTGCTGCTGTTGCTCCTGGCGGCGCCTTGGGGACGGGCAGTTCCCTGTGTC 
TCTGGTGGTTTGCCTAAACCTGCAAACATCACCTTCTTATCCATCAACATGAAGAATGTCCTACA 
ATGGACTCCACCAGAGGGTCTTCAAGGAGTTAAAGTTACTTACACTGTGCAGTATTTCATCACAA 
ATTGGCCCACCAGAGGTGGCACTGACTACAGATGAGAAGTCCATTTCTGTTGTCCTGACAGCTCC 
AGAGAAGTGGAAGAGAAATCCAGAAGACCTTCCTGTTTCCAGCAACAAATATACTCCAATCGA 
AGTATAACGTGTCTGTGTTGAATACTAAATCAAACAGAACGTGGTCCCAGTGTGTGACCAACCAC 
ACGCTGGTGCTCACCTGGCTGGAGCCGAACACTCTTTACTGCGTACACGTGGAGTCCTTCGTCCC 
AGGGCCCCCTCGCCGTGCTCAGCCTTCTGAGAAGCAGTGTGCCAGGACTTTGAAAGATCAATCAT 
CAGAGTTCAAGGCTAAAATCATCTTCTGGTATGTTTTGCCCATATCTATTACCGTGTTTCTTTTT 
TCTGTGATGGGCTATTCCATCTACCGATATATCCACGTTGGCAAAGAGAAACACCCAGCAAATTT 
GATTFTGATTTATGGAAATGAATTTGACAAAAGATTCTTTGTGCCTGCTGAAAAAATCGTGATTA 
ACTTTATCACCCT CAATATCTCGGATGATTCTAAAATTTCTCATCAGGATATGAGTTTACTGGGA 

AAAAGCAGTGATGTATCCAGCCTTAATGATCCTCAGCCCAGCGGGAACCTGAGGCCCCCTCAGGA 
GGAAGAGGAGGTGAAACATTTAGGGTATGCTTCGCATTTGATGGAAATTTTTTGTGACTCTGAAG 
AAAACACGGAAGGTACTTCTCTCACCCAGCAAGAGTCCCT CAGCAGAACAATACCCCCGGATAAA 

ACAGTCATTGAATATGAATATGATGTCAGAACCACGACATTTGTGCGGGGCCTGAAGAGCAGGA 

GCTCAGTTTGCAGGAGGAGGTGTCCACACAAGGAACATTATTGGAGTCGCAGGCAGCGTTGGCAG 
TCTTGGGCCCGCAAACGTTACAGTACTCATACACCCCTCAGCTCCAAGACTTAGACCCCCTGGCG 
CAGGAGCACACAGACTCGGAGGAGGGGCCGGAGGAAGAGCCATCGACGACCCTGGTCGACTGGGA 
TCCCCAAACTGGCAGGCTGTGTATTCCTTCGCTGTCCAGCTTCGACCAGGATTCAGAGGGCTGCG 
AGCCTTCTGAGGGGGATGGGCTCGGAGAGGAGGGTCTTCTATCTAGA CTCTATGAGGAGCCGGCT 

CCAGACAGGCCACCAGGAGAAAATGAAACCTATCTCATGCAATTCATGGAGGAATGGGGGTTATA 
TGTGCAGATGGAAAACTGATGCCAACACTTCCTTTTGCCTTTTGTTTCCTGTGCAAACAAGTGAG 
TCACCCCTTTGATCCCAGCCATAAAGTACCTGGGATGAAAGAAGTTTTTTCCAGTTTGTCAGTGT 
CTGTGAGAATTACTTATTTCTTTTCCTATTCTCATAGCACGTGTGTGATTGGTTCAGCATGTA 
GGTCTCTTAACAATGATGGTGGGCCTCTGGAGTCCAGGGGCTGGCCGGTTGTTCTATGCAGAGAA 
AGCAGTCAATAAATGTTTGCCAGACTGGGTGCAGAATTTATTCAGGTGGGTGT 
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FIGURE 76 
MSYNGLHQRVFKELKLLTLCSISSQIGPPEVALTTDEKSISWVLTAPEKWKRNPEDLPVSMQQIY 
SNLKYNVSVLNTKSNRFWSQCVTNHTLVLTWLEPNTLYCVHVESFVPGPPRRAOPSEKQCARTLK 
DQSSEFKAKIIFWYVLPISITVFLFSVMGYSIYRYIHVGKEKHPANLILIYGNEFDKRFFVPAEK 
IWINFITLNISDDSKISHQDMSLLGKSSDWSSLNDPOPSGNLRPPOEEEEVKHLGYASHIMEIFC 
DSEENTEGTSITQQESLSRTIPPDKTVIEYEYDVRTTDICAGPEEQELSLQEEVSTQGTLLESQA 
ALAVLGPOTLOYSYTPQLQDLDPLAQEHTDSEEGPEEEPSTTLVDWDPQTGRLCIPSLSSFDODS 
EGCEPSEGDGLGEEGLLSRLYEEPAPDRPPGENETYLMQFMEEWGLYWOMEN 

Inportant features: 
Signal peptide : 

amino acids l-28 

Transmembrane domain : 

amino acids 14 O-1, 63 

N-glycosylation sites. 
amino acids 71-74, 80-83, 89-92, 204-207, 423-426 
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FIGURE 77 
GAGGAGCGGGCCGAGGACTCCAGCGTGCCCAGGTCTGGCATCCTGCACTTGCTGCCCTCTGACAC 
CTGGGAAGATGGCCGGCCCGTGGACCTTCACCCTTCTCTGTGGTTTGCTGGCAGCCACCTTGATC 
CAAGCCACCCTCAGTCCCACTGCAGTTCTCATCCTCGGCCCAAAAGTCATCAAAGAAAAGCTGAC 
ACAGGAGCTGAAGGACCACAACGCCACCAGCATCCTGCAGCAGCTGCCGCGCTCAGTGCCATGC 
GGGAAAAGCCAGCCGGAGGCATCCCTGTGCTGGGCAGCCTGGFGAACACCGTCCTGAAGCACATC 
ATCTGGCTGAAGGTCATCACAGCTA ACATCCTCCAGCTGCAGGTGAAGCCCTCGGCCAATGACCA 

GGAGCTGCTAGTCAAGATCCCCCTGGACATGGTGGCTGGATTCAACACGCCCCTGGTCAAGACCA. 
CGTGGAGTTCCACAEGACGACTGAGGCCCAAGCCACCATCCGCATGGACACCAGTGCAAGTGGC 

CCCACCCGCCTGGTCCTCAGTGACTGTGCCACCAGCCATGGGAGCCTGCGCATCCAACTGCTGTA 
TAAGCTCTCCTTCCTGGTGAACGCCTTAGCTAAGCAGGTCATGAACCTCCTAGTGCCATCCCTGC 
CCAATCTAGTGAAAAACCAGCTGTGTCCCGTGATCGAGGCTTCCTTCAATGGCATGTATGCAGAC 
CTCCTGCAGCTGGTGAAGGTGCCCATTTCCCTCAGCATTGACCGTCTGGAGTTTGACCTTCTGTA 
TCCTGCCATCAAGGGTGACACCATTCAGCTCTACCGGGGGCCAAGTTGTTGGACT CACAGGGAA 

AGGTGACCAAGTGGTTCAATAACTCTGCAGCTTCCCTGACAATGCCCACCCTGGACAACATCCCG 
TTCAGCCTCACGTGAGTCAGGACGTGGTGAAAGCTGCAGTGGCTGCTGTGCTCTCTCCAGAAGA 
ATTCATGGTCCTGTTGGACTCTGTGCTTCCTGAGAGTGCCCATCGGCTGAAGTCAAGCATCGGGC 
TGATCAAGAAAAGGCTGCAGATAAGCTGGGATCTACCCAGATCGGAAGATCCTAACTCAGGAC 
ACTCCCGAGTTTTTTATAGACCAAGGCCATGCCAAGGTGGCCCAACTGATCGTGCTGGAAGTGTT 
TCCCTCCAGTGAAGCCCTCCGCCCTTTGTTCACCCTGGGCATCGAAGCCAGCTCGGAAGCTCAGT 
TTTACACCAAAGGTGACCAACTTATACT CAACTTGAATAACACAGCTCTGATCGGATCCAGCTG 
ATGAACTCTGGGATTGGCTGGTTCCAACCTGATGTTCTGAAAAACATCAT CACTGAGATCATCCA 

CTCCATCCTGCTGCCGAACCAGAATGGCAAATTAAGATCTGGGGTCCCAGTGTCATTGGTGAAGG 
CCTTGGGATTCGAGGCAGCTGAGTCCT CACTGACCAAGGATGCCCTTGTGCTTACTCCAGCCTCC 

TTGTGGAAACCCAGCTCTCCTGTCTCCCAGTGAAGACTTGGATGGCAGCCATCAGGGAAGGCTGG 
GTCCCAGCTGGGAGTATGGGTGTGAGCTCTATAGACCATCCCTCTCTGCAATCAATAAACACTTG 
CCTGTGAAAAA 
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FIGURE 78 
MAGPWTFTLLCGLE, AATLICATLSPTAVLLGPKWIKEKLTOELKDHNATSILQQLPLLSAMREK 
PAGGIPVLGSLVNTVLKHIIWLKWITANILOLOVKPSANDQELLVKIPLDMVAGFNTPLVKTIVE 
FHMTTEAQATIRMDTSASGPFRLWLSDCATSHGSLRIOLLYKLSFLVNALAKQVMNLLVPSLPNL 
WKNOLCPVIEASFNGMYADLLQLVKWPISLSIDRLEFDLLYPAIKGDTIOLYLGAKLLDSQGKVT 
KWFNNSAASLTMPTLDNIPFSLIVSQDVVKAAVAAVLSPEEFMWLLDSVLPESAHRLKSSIGLIN 
EKAADKLGSTOIWKILTODTPEFFIDQGHAKVAOLIVLEVFPSSEALRPLFTLGIEASSEAQFYT 
KGDQLILNENNISSDRIQLMNSGIGWFOPDVLKNiITEIIHSILLPNONGKLRSGWPWSLVKALG 
FEAAESSLTKDALWLTPASLWKPSSPWSO 

Important features of the protein: 

Signal peptide: 

amino acids 1-21 

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

Glycosaminoglycan attachment site. 
amino acids 412-415 

LBP / BPI / CETP family proteins. 
amino acids 407-457 
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FIGURE 79 
GAGAGAAGTCAGCCTGGCAGAGAGACTCTGAAATGAGGGATTAGAGGTGTTCAAGGAGCAAGAGC 
TTCAGCCTGAAGACAAGGGAGCAGTCCCTGAAGACGCTTCTACTGAGAGGTCTGCCATGGCCTCT 
CTTGGCCTCCAACTTGTGGGCFACATCCTAGGCCTTCTGGGGCTTTTGGGCACACTGGTTGCCAT 
GCTGCTCCCCAGCTGGAAAACAAGTTCTTATGTCGGTGCCAGCATTGTGACAGCAGTTGGCTTCT 
CCAAGGGCCTCTGGATGGAATGTGCCACACACAGCACAGGCATCACCCAGTGTGACATCTATAGC 
ACCCTTCTGGGCCTGCCCGCTGACATCCAGGCTGCCCAGGCCATGATGGTGACATCCAGTGCAAT 
CTCCTCCCTGGCCTGCATTATCTCTGTGGTGGGCATGAGATGCACAGTCTTCTGCCAGGAATCCC 
GAGCCAAAGACAGAGGGCGGTAGCAGGTGGAGTCTTTTTCATCCTTGGAGGCCTCCTGGGATTC 
ATTCCTGTTGCCTGGAATCTTCATGGGATCCTACGGGACTTCTACT CACCACTGGTGCCTGACAG 

CATGAAATTTGAGATTGGAGAGGCTCTTTACTTGGGCATTATTTCTTCCCTGTTCTCCCTGATAG 
CTGGAATCATCCTCTGCTTTTCCGCTCATCCCAGAGAAATCGCTCCAACTACTACGATGCCTAC 
CAAGCCCAA CCTCTTGCCACAAGGAGCTCTCCAAGGCCTGGTCAACCTCCCAAAGTCAAGAGTGA 

G'FTCAATTCCTACAGCCTGACAGGGTATGTGTGAAGAACCAGGGGCCAGAGCTGGGGGGTGGCTG 
GGTCTGTGAAAAACAGTGGACAGCACCCCGAGGGCCACAGGTGAGGGACACTACCACTGGATCGT 
GTCAGAAGGTGCTGCTGAGGATAGACTGACTTTGGCCATTGGATTGAGCAAAGGCAGAAATGGGG 
GCTAGTGTAACAGCATGCAGGTTGAATTGCCAAGGATGCTCGCCATGCCAGCCTTTCTGTTTCC 
TCACCTTGCTGCTCCCCTGCCCTAAGTCCCCAACCCTCAACTTGAAACCCCATTCCCTTAAGCCA 
GGACTCAGAGGATCCCTTTGCCCTCTGGTTTACCTGGGACTCCATCCCCAAACCCACAATCACA 
TCCCACTGACTGACCCTCTGTGATCAAAGACCCTCTCTCTGGCTGAGGTTGGCTCTTAGCTCATT 
GCTGGGGATGGGAAGGAGAAGCAGTGGCTTTTGTGGGCATTGCTCTAACCTACTTCTCAAGCTTC 
CCTCCAAAGAAACTGATTGGCCCTGGAACCTCCATCCCACTCTTGTTATGACTCCACAGTGTCCA 
GACTAATTTGTGCATGAACTGAAATAAAACCATCCTACGGACCAGGGAACAGAAAGCAGGATG 
CAGGATGGGAGGACAGGAAGGCAGCCTGGGACATTTAAAAAAATA 
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FIGURE 80 

MASLGLQLVGYILGLIGLLGTLVAMLLPSWKTSSYVGASIVTAVGFSKGLWMECATHSTGITQCD 
IYSTLLGLPADIQAAOAMMVFSSAISSLACIISV WGMRCTVFCOESRAKDRWAVAGGWFFILGGL 
LGFIPVAWNELHGILRDFYSPLVPDSMKFEIGEALYLGISSLFSE, IAGIILCFSCSSQRNRSNYY 
DAYQAQPLATRSSPRPGCPPKWKSEFNSYSLTGYW 

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 46-59 
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FIGURE 81 
CCCACGCGTCCGCGCCTCTCCCTTCTGCTGGACCTTCCTTCGTCTCTCCACTCTCCCTCCTTTC 
CCCGCGTTCTCTTTCCACCTTTCTCTTCTTCCCACCTTAGACCTCCCTTCCTGCCCTCCTTTCCT 
GCCCACCGCTGCTTCCTGGCCCTTCTCCGACCCCGCTCTAGCAGCAGACCTCCTGGGGTCTGTGG 
GTTGATCTGTGGCCCCTGTGCCTCCGTGTCCTTTTCGTCTCCCTTCCTCCCGACTCCGCTCCCGG 
ACCAGCGGCCTGACCCTGGGGAAAGGATGGTTCCCGAGGTGAGGGTCCTCTCCTCCTTGCTGGGA 
CTCGCGCTGCTCTGGTTCCCCCTGGACTCCCACGCTCGAGCCCGCCCAGACATGTTCTGCCTTTT 
CCATGGGAAGAGATACTCCCCCGGCGAGAGCTGGCACCCCTACTTGGAGCCACAAGGCCTGATGT 
ACTGCCTGCGCTGTACCTGCTCAGAGGGCGCCCATGTGAGTTGTTACCGCCTCCACTGTCCGCCT 
GTCCACTGCCCCCAGCCTGTGACGGAGCCACAGCAATGCTGTCCCAAGTGTGTGGAACCTCACAC 
TCCCTCTGGACTCCGGGCCCCACCAAAGTCCTGCCAGCACAACGGGACCATGTACCAACACGGAG 
AGATCTTCAGTGCCCATGAGCTGTTCCCCTCCCGCCTGCCCAACCAGTGTGTCCTCTGCAGCTGC 
ACAGAGGGCCAGATCTACTGCGGCCT CACAACCTGCCCCGAACCAGGCTGCCCAGCACCCCTCCC 

ACTGCCAGACTCCTGCTGCCAAGCCTGCAAAGATGAGGCAAGTGAGCAATCGGATGAAGAGGACA 
GTGTGCAGTCGCTCCATGGGGTGAGACATCCTCAGGATCCATGTTCCAGTGATGCTGGGAGAAAG 
AGAGGCCCGGGCACCCCAGCCCCCACTGGCCTCAGCGCCCCTCTGAGCTTCATCCCTCGCCACTT 
CAGACCCAAGGGAGCAGGCAGCACAACTGTCAAGATCGTCCTGAAGGAGAAACATAAGAAAGCCT 
GTGTGCATGGCGGGAAGACGTACTCCCACGGGGAGGTGTGGCACCCGGCCTTCCGTGCCTTCGGC 
CCCTTGCCCTGCATCCTATGCACCTGTGAGGATGGCCGCCAGGACTGCCAGCGTGTGACCTGTCC 
CACCGAGTACCCCTGCCGTCACCCCGAGAAA GTGGCTGGGAAGTGCTGCAAGATTTGCCCAGAGG 

ACAAAGCAGACCCTGGCCACAGTGAGATCAGTTCTACCAGGTGTCCCAAGGCACCGGGCCGGGTC 
CTCGTCCACACATCGGTATCCCCAAGCCCAGACAACCTGCGTCGCTTTGCCCTGGAACACGAGGC 
CTCGGACTTGGTGGAGATCTACCTCTGGAAGCTGGTAAAAGATGAGGAAACTGAGGCTCAGAGAG 
GTGAAGTACCTGGCCCAAGGCCACACAGCCAGAATCTTCCACTTGACT CAGATCAAGAAAGTCAG 

GAAGCAAGACTTCCAGAAAGAGGCACAGCACTTCCGACTGCTCGCTGGCCCCCACGAAGGTCACT 
GGAACGTCTTCCTAGCCCAGACCCTGGAGCTGAAGGTCACGGCCAGTCCAGACAAAGTGACCAAG 
ACATAACAAAGACCTAACAGTTGCAGATATGAGCTGTATAATTGTTGTTATTATATATTAATAAA 
TAAGAAGTTGCATTACCCT CAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 82 
MVPEVRVLSSLLGLALLWFPLDSHARARPDMFCLFHGKRYSPGES WHPYLEPQGLMYCLRCTCSE 
GAHVSCYRLHCPPVHCPOPVTEPOQCCPKCVEPHTPSGLRAPPKSCCHNGTMYOHGEIFSAHELF 
PSRLPNOCVLCSCTEGQIYCGLTTCPEPGCPAPLPLPDSCCOACKDEASEOSDEEDSWOSLHGVR 
HPODPCSSDAGRKRGPGTPAPTGLSAPLSFIPRHFRPKGAGSTTWKIWLKEKHKKACVHGGKTYS 
HGEWWHPAFRAFGPLPCILCTCEDGRODCORWTCPTEYPCRHPEKVAGKCCKICPEDKADPGHSE 
ISSTRCPKAPGRVLVHTSVSPSPDNLRRFALEHEASDLVEIYLWKLWKDEETEAORGEVPGPRPH 
SQNLPLDSDQESQEARLPERGTALPTARWPPRRSLERLPSPDPGAEGHGQSRQSDQDITKT 

Signal peptide: 
aimino acids 1-25 
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FIGURE 83 
GACAGCTGTGTCTCGATGGAGTAGACTCTCAGAACAGCGCAGTTTGCCCTCCGCTCACGCAGAGCCTCTCC 
GTGGCTTCCGCACCTTGACCATTAGGCCAGTTCTCCTCTCTCTCTAATCCATCCGTCACCTCTCCTGTCA 
TCCGTTTCCATGCCGGAGGTCCATTCACAGAACACATCCATGGCTCTCATGCTCAGTTTGGTTCTGAGTC 
TCCTCAAGCTGGGATCAGGGCAGGGCAGGTGTGGGCCAGACAAGCCGTCCAGGCCTTGGTGGGGGAG 
GACGCAGCATCTCCTGTTTCCTGTCTCCTAAGACCAATGCAGAGGCCATGGAAGGCGGTTCTTCAGGGG 
CCAGTTCTCTAGCGTGGTCCACCTCTACAGGGACGGGAAGGACCAGCCATTTAIGCAGATGCCACAGTATC 
AAGGCAGGACAAAACTGGTGAAGGATTCAGCGGAGGGGCGCATCTCTCTGAGGCTGGAAAACATTACT 
GGTTGGATGCTGGCCTCTATGGGTGCAGGATTAGTTCCCAGTCTACTACCAGAAGGCCATCTGGGAGCT 
ACAGGTGTCAGCACTGGGCTCAGTTCCTCTCATTTCCATCACGGGAATGTTGATAGAGACATCCAGCTAC 
TCTGTCAGTCCTCGGGCTGGTTCCCCCGGCCCACAGCGAAGTGGAAAGGTCCACAAGGACAGGATTTGTCC 
ACAGACTCCAGGACAAACAGAGACAGCATGGCCTGTTTGAGTGGAGATCTCCTGACCGCCAAGAGAA. 
CGCCGGGAGCATACCTGTTCCATGCGGCAGCCACTGAGCCGAGAGGTGGAATCCAGGGTACAGATAG 
GAGATACCTTTTTCGAGCCTATACGTGGCACCTGGCTACCAAAGTACTGGGAATACTCTGCTGTGGCCTA 
TTTTTTGGCATTGTTGGACTGAAGATTTTCTTCTCCAAATTCCAGTGGAAAATCCAGGCGGAACTGGACTG 
GAGAAGAAAGCACGGACAGGCAGAATTGAGAGACGCCCGGAAACACGCAGTGGAGGTGACTCGGATCCAG 
AGACGGCT CACCCGAAGCTCGCGTTTCTGACTGAAAACGTAACCCATAGAAAAGCTCCCCAGGAGGTG 

CCTCACTCTGAGAAGAGATTTACAAGGAAGAGTGTGGTGGCTTCiCAGAGTTTCCAAGCAGGGAAACATA 
CTGGGAGGTGGACGGAGGACACAATAAAAGGTGGCGCGTGGGAGTGTGCCGGGATGATGTGGACAGGAGGA 
AGGAGTACGIGACTTGICTCCCGATCATGGGTACTGGGTCCTCAGACTGAATGGAGAACATTTGATTTC 
ACATTAAATCCCCGTTTTATCAGCGTCTTCCCCAGGACCCCACCTACAAAAATAGGGGTCTTCCTGGACTA 
TGAGTGTGGGACCATCTCCTTCTTCAACATAAATGACCAGTCCCTTATTTATACCCTGACATGTCGGTTTG 
AAGGCTTATGAGGCCCTACATTGAGTATCCGTCCTATAATGAGCAAAATGGAACTCCCATAGTCATCTGC 
CCAGTCACCCAGGAATCAGAGAAAGAGGCCTCTTGGCAAAGGGCCTCTGCAATCCCAGAGACAAGCAACAG 
TGAGTCCTCCTCACAGGCAACCACGCCCTTCCTCCCCAGGGGTGAAATGTAGGATGAATCACATCCCACAT 
TCTCTTTAGGGATATAAGGTCTCTCTCCCAGATCCAAAGTCCCGCAGCAGCCGGCCAAGGTGGCTTCCA 
GAGAAGGGGGACTGGCCTGTCCACATGGGAGTCAGGTGTCATGGCTGCCCTGAGCTGGGAGGGAAGAAGG 
CTGACATTACATTTAGTIGCTCTCACTCCAICTGGCTAAGTGATCTTGAAATACCACCTCTCAGGTGAAG 
AACCGTCAGGAATCCCATCTCACAGGCTGTGGTGTAGATAAGTAGACAAGGAATGTGAATAATGCTTAG 
ATCTTATTGATGACAGAGTGTATCCTAATGGTTTGTTCATTATATTACACTTTCAGTAAAAAAA 
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FIGURE 84 
MALMLSLVLSLLKLGSGQWQVFGPDKPWQALVGEDAAFSCFLSPKTNAEAMEWRFFRGOFSSWVH 
LYRDGKDOPFMOMPOYOGRTKLWKDSIAEGRISLRLENITVLDAGLYGCRISSOSYYOKAIWELQ 
vSALGSVPLISITGYVDRDIQLLCQSSGWFPRPTAKWKGPOGODLSTDSRTNRDMHGLFDVEISL 
TWOENAGSISCSMRHAHLSREVESRVOIGDTFFEPISWHLATKVLGILCCGLFFGIWGLKIFFSK 
FQWKIQAELDWRRKHGQAELRDARKHAVEWTLDPETAHPKLCVSDLKTVTHRKAPQEVPHSEKRF 
TRKSV VASOSFQAGKHYWEVDGGHNKRWRWGVCRDDVDRRKEYVTLSPDHGYWVLRLNGEHLYFT 
LNPRFISVFPRTPPTKIGVFLDYECGTISFF'NINDQSLIYTLTCRFEGLLRPYIEYPSYNEONGT 
PIVICPWTQESEKEASWORASAIPETSNSESSSQATTPFLPRGEM 

Signal peptide: 

amino acids 1-7 

Transmembrane domain : 

amino acids 239-255 
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FIGURE 85 
AACAGACGTTCCCTCGCGGCCCTGGCACCTCTAACCCCAGACAFGCTGCTGCTGCTGCTGCCCCT 
GCTCTGGGGGAGGGAGAGGGCGGAAGGACAGACAAGTAAACTGCTGACGATGCAGAGTTCCGTGA 
CGGTGCAGGAAGGCCTGTGTGTCCATGTGCCCTGCTCCTTCTCCTACCCCTCGCATGGCTGGATT 
TACCCTGGCCCAGTAGTTCATGGCTACTGGTTCCGGGAAGGGGCCAA TACAGACCAGGATGCTCC 
AGTGGCCACAAACAACCCAGCTCGGGCAGTGTGGGAGGAGACTCGGGACCGATTCCACCTCCTTG 
GGGACCCACATACCAAGAATTGCACCCTGAGCATCAGAGATGCCAGAAGAAGTGATGCGGGGAGA 
TACTTCTTTCGTATGGAGAAAGGAAGTATAAAATGGAATTATAAACATCACCGGCCTCTGTGAA 
TGTGACAGCCTTGACCCACAGGCCCAA CATCCTCATCCCAGGCACCCTGGAGTCCGGCTGCCCCC 

AGAATCTGACCTGCTCTGTGCCCTGGGCCTGTGAGCAGGGGACACCCCCTATGATCTCCTGGATA 
GGGACCTCCGTGTCCCCCCTGGACCCCTCCACCACCCGCTCCTCGGTGCT CACCCTCATCCCACA 
GCCCCAGGACCATGGCACCAGCCTCACCTGTCAGGTGACCTTCCCTGGGGCCAGCGTGACCACGA 
ACAAGACCGTCCATCTCAACGTGTCCTACCCGCCTCAGAACTTGACCATGACTGTCTTCCAAGGA 
GACGGCACAGTATCCACAGTCTTGGGAAATGGCTCATCTCTGTCACTCCCAGAGGGCCAGTCTC 
GCGCCTGGTCTGTGCAGTTGATGCAGTGACAGSCAATCCCCCTGCCAGGCTGAGCCTGAGCTGGA 
GAGGCCTGACCCTGTGCCCCTCACAGCCCT CAAACCCGGGGGTGCTGGAGCTGCCTTGGGTGCAC 

CTGAGGGATGCAGCTGAATTCACCTGCAGAGCTCAGAACCCTCTCGGCTCTCAGCAGGTCTACCT 
GAACGTCTCCCTGCAGAGCAAAGCCA CATCAGGAGTGACT CAGGGGGTGGTCGGGGGAGCTGGAG 

CCACAGCCCTGGTCTTCCTGTCCTTCTGCGTCATCTTCGTTGTAGTGAGGTCCTGCAGGAAGAAA 
TCGGCAAGGCCAGCAGCGGGCGTGGGAGATACGGGCATAGAGGATGCAAACGCTGTCAGGGGTTC 
AGCCTCTCAGGGGCCCCTGACTGAACCTTGGGCAGAAGACAGTCCCCCAGACCAGCCTCCCCCAG 
CTTCTGCCCGCTCCTCAGTGGGGGAAGGAGAGCTCCAGTATGCATCCCTCAGCTTCCAGATGGTG 
AAGCCTTGGGACTCGCGGGGACAGGAGGCCACTGACACCGAGTACTCGGAGATCAAGATCCACAG 
ATGAGAAACTGCAGAGACTCACCCTGATTGAGGGATCACAGCCCCTCCAGGCAAGGGAGAAGTCA 
GAGGCTGATTCTTGTAGAATTAACAGCCCT CAA.CGTGATGAGCTATGATAACACTATGAATTATG 
TGCAGAGTGAAAAGCACACAGGCTTTAGAGTCAAAGTATCTCAA ACCTGAATCCACACTGTGCCC 
TCCCTTTTATTTTTTTAACTAAAAGACAGACAAATTCCTA 
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FIGURE 86 
MLLLLLPLLWGRERAEGOTSKLLTMQSSVTVQEGLCWHVPCSFSYPSHGWIYPGPWWHGYWFREG 
ANTDODAPWATNNPARAVWEETRDRFHLLGDPHTKNCTLSIRDARRSDAGRYFFRMEKGSIKWNY 
KHHRLSVNWTALTHRPNILIPGTLESGCPQNLTCSVPWACEOGTPPMISWIGTSVSPLDPSTTRS 
SWLTLIPOPODHGTSLTCQVTFPGASVTTNKTVHLNWSYPPONLTMTVFQGDGTWSTWLGNGSSL 
SLPEGQSLRLVCAVDAVDSNPPARLSLSWRGLTLCPSQPSNPGVLELPWVHLRDAAEFTCRACNP 
LGSQOVYLNWSLOSKATSGWTOGVWGGAGATALVFF, SFCVIEWVVRSCRKKSARPAAGWGDTGIE 
DANAVRGSASQGPLTEPWAEDSPPDQPPPASARSSVGEGELOYASLSFOMVKPWDSRGQEATDTE 
YSEIKIHR 

Signal peptide: 

amino acids 1-15 

Transmembrane domain : 

amino acids 351-370 
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FIGURE 87 
AGAAAGCTGCACTCTGTTGAGCTCCAGGGCGCAGTGGAGGGAGGGAGTGAAGGAGCTCTCTGTAC 
CCAAGGAAAGTGCAGCTGAGACTCAGACAAGATTACAATGAACCAACTCAGCTTCCTGCTGTTTC 
TCATAGCGACCACCAGAGGATGGAGTACAGATGAGGCTAATACTTACTTCAAGGAAEGGACCTGT 
TCTTCGTCCCAFCTCTGCCCAGAAGCTGCAAGGAAATCAAAGACGAATGTCCTAGTGCATTTGA 
TGGCCTGTATTTTCTCCGCACTGAGAATGGTGTTATCTACCAGACCTTCTGTGACATGACCTCTG 
GGGGTGGCGGCTGGACCCTGGTGGCCAGCGTGCATGAGAATGACATGCGTGGGAAGTGCACGGTG 
GGCGATCGCTGGTCCAGTCAGCAGGGCAGCAAAGCAGACTACCCAGAGGGGGACGGCAACTGGGC 
CAACTACAACACCTTTGGATCTGCAGAGGCGGCCACGAGCGATGACTACAAGAACCCTGGCTACT 
ACGACATCCAGGCCAAGGACCTGGGCATCTGGCACGTGCCCAATAAGTCCCCCATGCAGCACTGG 
AGAAACAGCCCCTGCTGAGGTACCGCACGGACACTGGCTTCCTCCAGACACTGGGACATAATCT 
GTTTGGCATCTACCAGAAATATCCAGTGAAATATGGAGAAGGAAAGTGTTGGACTGACAACGGCC 
CGGTGATCCCTGTGGTCTATGATTTTGGCGACGCCCAGAAAACAGCATCTTATTACTCACCCTAT 
GGCCAGCGGGAATTCACTGCGGGATTTGTTCAGTTCAGGGTATTTAATAACGAGAGAGCAGCCAA 
CGCCTTGTGTGCTGGAATGAGGGT CACCGGATGTAACACGAGCACACIGCATTGGTGGAGGAG 

GATACTTTCCAGAGGCCAGTCCCCAGCAGTGTGGAGATTTTTCTGGTTTTGATTGGAGTGGATAT 
GGAACTCATGTTGGTTACAGCAGCAGCCGTGAGATAACTGAGGCAGCTGTGCTTCTATTCTATCG 
TTGAGAGTTTTGTGGGAGGGAACCCAGACCTCTCCTCCCAACCATGAGATCCCAAGGATGGAGAA 
CAACTTACCCAGTAGCTAGAATGTTAATGGCAGAAGAGAAAACAATAAATCATATTGACT CAAGA 
AAAAAA 
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FIGURE 88 
MNOLSFLLFLEATTRGWSTDEANTYEKEWTCSSSPSLPRSCKEIKDECPSAFDGLYFLRTENGVI 

YOTFCDMTSGGGGWTLVASWHENDMRGKCTVGDRWSSOOGSKADYPEGDGNWANYNTFGSAEAAT 

SDDYKNPGYYDIQAKDLGIWHVPNKSPMOHWRNSSLLRYRTDTGFLOTLGHNLFGIYQKYPVKYG 

EGKCWTDNGPVIPVVYDFGDAOKTASYYSPYGCREFTAGFWOFRVFNNERAANALCAGMRWTGCN 

TEHHCIGGGGYFPEASPOOCGDFSGFDWSGYGTHWGYSSSREITEAAVLLFYR 

Important features : 

Signal peptide: 

amino acids 1-16 

N-glycosylation site. 

amino acids 163-167 

Glycosaminoglycan attachment sites. 

aIaino acids 74-78, 289-293 

N-Illyristoylation sites. 

amino acids 76-82, 15-121, 124-130, 253-259, 292-298 
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FIGURE 89 
CTAGATTTGTCGGCTTGCGGGGAGACTTCAGGAGTCGCTGTCTCTGAACTTCCAGCCTCAGAGAC 
CGCCGCCCTTGTCCCCGAGGGCCATGGGCCGGGTCTCAGGGCTTGTGCCCTCTCGCTTCCTGACG 
CTCCTGGCGCATCTGGTGGTCGTCATCACCTTATTCTGGTCCCGGGACAGCAACATACAGGCCTG 

CCTGCCTCTCACGTTCACCCCCGAGGAGTATGACAAGCAGGACATTCAGCTGGTGGCCGCGCTCT 

CTGTCACCCTGGGCCTCTTTGCAGTGGAGCTGGCCGGTTTCCTCTCAGGAGTCTCCATGTTCAAC 

AGCACCCAGAGCCTCACCCATTGGGGCTCACTGTAGTGCATCCGTGGCCCTGTCCTTCTTCAT 

ATTCGAGCGTTGGGAGTGCACTACGTATTGGTACATTTTTGTCTTCTGCAGTGCCCTTCCAGCTG 

TCACTGAAATGGCTTTATTCGTCACCGTCTTTGGGCTGAAAAAGAAACCCTTCTGATTACCTTCA 
TGACGGGAACCTAAGGACGAAGCCTACAGGGGCAAGGGCCGCTTCGTATTCCTGGAAGAAGGAAG 

GCATAGGCTTCGGTTTTCCCCTCGGAAACTGCTTCTGCTGGAGGATATGTGTTGGAATAATTACG 
TCTTGAGTCTGGGATTATCCGCATTGTATTTAGTGCTTTGTAATAAAATATGTTTTGTAGTAACA 

TTAAGACTTATATACAGTTTTAGGGGACAATAAAAAAAAAAAA. 
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FIGURE 90 
MGRVSGLVPSRFLTLLAHLVVVITLFWSRDSNIQACLPLTFTPEEYDKQDIQLVAALSVTLGLFA 
VELAGELSGVSMFNSTQSLISIGAHCSASVALSFFIFERWECTTYWYIFWFCSALPAVTEMALFV 
TWFGLKKKPF 

Transmembrane domain : 

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

GTCCTCCCGGCTCAGAGGACCCTGAGCGTGATGACCACGAGGGCCAGCCCCGGCCCCGGGTGCCT 
CGGAAGCGGGGCCACATCT CACCTAAGCCCGCCCCATGGCCAATTCCACTCTCCTAGGGCTGCT 

GGCCCCGCCTGGGGAGGCTTGGGGCATCTTGGGCAGCCCCCCAACCGCCCGAACCACAGCCCCC 

CACCCTCAGCCAAGGTGAAGAAAATCTTTGGCTGGGGCGACTTCTACTCCAA CATCAAGACGGTG 

GCCCTGAACCGCTCGT CACAGGGAAGATTGTGGACCATGGCAATGGGACCTTCAGCGTCCACT 

CCAACACAATGCCACAGGCCAGGGAAACACTCCATCAGCCTCGTGCCCCCCAGTAAAGCTGTAG 

AGTTCCACCAGGAACAGCAGATCTTCACGAAGCCAAGGCCTCCAAAATCTTCAA CTGCCGGATG 

GAGTGGGAGAAGGTAGAACGGGGCCGCCGGACCTCGCTTTGCACCCACGACCCAGCCAAGATCTG 

CTCCCGAGACCACGCTCAGAGCTCAGCCACCTGGAGCTGCTCCCAGCCCTTCAAAGTCGTCTGTG 

TCTACATCGCCTTCTACAGCACGGACTATCGGCTGGTCCAGAAGGTGTGCCCAGATTACAACTAC 

CATAGTGATACCCCCTACTACCCATCTGGGTGACCCGGGGCAGGCCACAGAGGCCAGGCCAGGGC 
TGGAAGGACAGGCCTGCCCATGCAGGAGACCATCTGGACACCGGGCAGGGAAGGGGTTGGGCCTC 

AGGCAGGGAGGGGGGTGGAGACGAGGAGATGCCAAGTGGGGCCAGGGCCAAGTCTCAAGTGGCAG 
AGAAAGGGTCCCAAGTGCTGGTCCCAACCTGAAGCTGTGGAGTGACTAGAT CACAGGAGCACTGG 

AGGAGGAGTGGGCTCTCTGTGCAGCCT CACAGGGCTTTGCCACGGAGCCACAGAGAGATGCTGGG 

CCCCGAGGCCTGGGGCAGGCCGATCAGTGTGGCCCCAGATCAAGTCATGGGAGGAAGCTAAGC 

CCTTGGTTCTFGCCATCCTGAGGAAAGATAGCA ACAGGGAGGGGGAGATTTCATCAGTGTGGACA 

GCCTGTCAACTTAGGATGGATGGCTGAGAGGGCTTCCTAGGAGCCA GTCAGCAGGGGGGGTGGG 

GCCAGAGGAGCTCTCCAGCCCTGCCTAGTGGGCGCCCTGAGCCCCTTGTCGTGTGCTGAGCATGG 

CATGAGGCTGAAGTGGCAACCCTGGGGTCTTTGATGTCTTGACAGATTGACCATCTGTCTCCAGC 

CAGGCCACCCCTTTCCAAAATTCCCTCTTCTGCCAGTACTCCCCCTGTACCACCCAT, GCTGATG 

GCACACCCATCCTTAAGCTAAGACAGGACGATTGTGGTCCTCCCACACTAAGGCCACAGCCCATC 

CGCGTGCTGTGTGTCCCTCTTCCACCCCAACCCCTGCTGGCTCCTCTGGGAGCATCCATGTCCCG 
GAGAGGGGTCCCTCAACAGTCAGCCT CACCTGTCAGACCGGGGTTCTCCCGGATCTGGATGGCGC 

CGCCCTCTCAGCAGCGGGCACGGGTGGGGCGGGGCCGGGCCGCAGAGCATGTGCTGGATCTGTTC 

TGTGTGTCTGTCTGTGGGTGGGGGGAGGGGAGGGAAGTCTTGTGAAACCGCTGATTGCTGAACTTT 

TGTGTGAAGAATCGTGTTCTTGGAGCAGGAAATAAAGCTTGCCCCGGGGCA 
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FIGURE 92 
MQLTRCCF'VFLVQGSLYLVICGQDDGPPGSEDPERDDHEGQPRPRVPRKRGHISPKSRPMANSTL 

LGLLAPPGEAWGILGOPPNRPNHSPPPSAKVKKFGWGDFYSNIKTVALNLLVTGKIWDHGNGTF 

SVHFOHNATGOGNISISLVPPSKAVEFHQEOOIFIEAKASKIFNCRMEWEKVERGRRTSLCTHDP 

AKICSRDHAQSSATWSCSQPFKVVCVYIAFYSTDYRLVQKVCPDYNYHSDTPYYPSG 

Important features of the protein: 
signal peptide: 
amino acids 1-14 

N-glycosylation sites. 

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

2-oxo acid dehydrogenases acyltransferase 

amino acids 61-71 
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FIGURE 93 
CGGTGGCCATGACTGCGGCCGTGTTCTTCGGCTGCGCCTTCATTGCCTTCGGGCCTGCGCTCGCC 
CTTTATGTCTTCACCATCGCCATCGAGCCGTTGCGTATCATCTTCCTCATCGCCGGAGCTTTCTT 
CTGGTTGGTGTCTCTACTGATTTCGTCCCTTGTTTGGTTCATGGCAAGAGTCATTATTGACAACA 
AAGATGGACCAACACAGAAATATCTGCTGATCTTTGGAGCGTTTGTCTCTGTCTATATCCAAGAA 
ATGTTCCGATTTGCATATTATAAACTCTTAAAAAAAGCCAGTGAAGGTTTGAAGAGTATAAACCC 
AGGTGAGACAGCACCCTCTATGCGACTGCTGGCCTATGTTTCTGGCTTGGGCTTTGGAATCATGA 
GTGGAGTATTTTCCTTTGTGAATACCCTATCTGACTCCTTGGGGCCAGGCACAGTGGGCATTCAT 
GGAGATTCTCCTCAATTCTTCCTTTATTCAGCTTTCATGACGCTGGTCATTATCTTGCTGCATGT 
ATTCTGGGGCATTGTATTTTTTGATGGCTGTGAGAAGAAAAAGTGGGGCATCCTCCTTATCGTTC 
TCCTGACCCACCTGCTGGTGTCAGCCCAGACCTTCATAAGTTCTTATTATGGAATAAACCTGGCG 
TCAGCAFTTATAATCCTGGTGCTCATGGGCACCTGGGCATTCTTAGCTGCGGGAGGCAGCTGCCG 
AAGCCTGAAACTCTGCCTGCTCTGCCAAGACAAGAACTTTCTTCTTTACAACCAGCGCTCCAGAT 
AACCTCAGGGAACCAGCACTTCCCAAACCGCAGACTACATCTTTAGAGGAAGCACAACTGTGCCT 
TTTTCTGAAAATCCCTTTTTCTGGTGGAATTGAGAAAGAAATAAAACTATGCAGATA 
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FIGURE 94. 
MTAAWFFGCAFIAFGPALALYWFTAEPLRIFLIAGAFEWLWSLLSSLWWFMARVDNKDG 
PTOKYLLIFGAFVSVYIQEMFRFAYYKLLKKASEGLKSINPGETAPSMRLLAYVSGLGFGIMSGV 
FSFVNTLSDSLGPGTVGIHGDSPQFFLYSAFMTLVIII.LHVFWGIWFFDGCEKKKWGILLIVLLT 
HLLWSAOTFISSYYGINLASAFIII.VLMGTWAFLAAGGSCRSLKLCLLCQDKNFLLYNQRSR 

Important features of the protein: 
Signal peptide: 

amino acids 1-19 

Transmembrane domains: 

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

Glycosaminoglycan attachment site. 
amino acids 120-123 

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

GACCCAAAGGTAGCAATCTGAAACATGAGGAGTACGATTCTACTGTTTTGTCTTCTAGGATCAAC 
TCGGTCATTACCACAGCTCAAACCTGCTTTGGGACTCCCTCCCACAAAACTGGCTCCGGATCAGG 

GAACACTACCAAACCAACAGCAGTCAAATCAGGTCTTTCCTTCTTAAGTCTGATACCATTAACA 

CAGATGCTCACACTGGGGCCAGATCTGCATCTGTTAAATCCTGCTGCAGGAATGACACCTGGTAC 

CCAGACCCACCCATTGACCCTGGGAGGGTTGAATGTACAACAGCAACTGCACCCACATGTGTTAC 

CAATTTTTGFCACACAACTTGGAGCCCAGGGCACTATCCTAAGCTCAGAGGAATTGCCACAAATC 
TTCACGAGCCTCATCATCCATTCCTTGTTCCCGGGAGGCACCTGCCCACCAGTCAGGCAGGGGC 

TAATCCAGATGTCCAGGATGGAAGCCTTCCAGCAGGAGGAGCAGGTGTAAATCCTGCCACCCAGG 
GAACCCCAGCAGGCCGCCTCCCAACTCCCAGTGGCACAGATGACGACTTTGCAGTGACCACCCCT 

GCAGGCATCCAAAGGAGCACACATGCCATCGAGGAAGCCACCACAGAATCAGCAAATGGAATTCA 

GTAAGCTGTTTCAAATTTTTTCAACTAAGCTGCCTCGAATTTGGTGATACATGTGAATCTTTATC 
ATTGATTATATTATGGAATAGATTGAGACACATTGGATAGTCTTAGAAGAAATAATTC'TAATT 

TACCTGAAAATATTCTTGAAATTTCAGAAAATATGTTCTATGTAGAGAATCCCAACTTTTAAAAA 

CAAAATTCAATGGATAAATCTGTCTTGAAATATAACATTATGCTGCCTGGATGATATGCATAT 

TAAAACATATTTGGAAAACTGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 96 
MRSTILLFCLLGSTRSLPOLKPALGLPPTKLAPDOGTLFNOCQSNOVFPSLSLIPLTQM 

LTLGPDLHILLNPAAGMTPGTOTHPLTLGGLNWOOOLHPHVLPIFVTQLGAOGTILSSEE 

LPQIFTSLIIHSLFPGGILPTSQAGANPDWODGSLPAGGAGVNPATOGTPAGRLPTPSG 

TDDDFAVTTPAGIQRSTHAIEEATTESANGIQ 

Signal peptide : 

airino acids 1-1, 6 
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FIGURE 98 
MVPAWLWLLCWSWPOALPKAOPAELSWEWPENYGGNFPLYLTKLPLPREGAEGOIWLSGDSGKAT 

EGPFAMDPDSGFLLVTRAILDREEQAEYOLOVTLEMODGHVLWGPOPVLVHVKDENDOWPHFSOAI 
YRARLSRGRPGIPFLFLEASDRDEPGTANSDLRFHILSOAPAOPSPDMFOLEPRLGALASPKG 

STSLDHALERTYQLLWQWKDMGDQASGHQATATVEVSIIESTWWSLEPIHLAENLKVLYPHHMAO 
WHWSGGE WHYHLESHPPGPFEWNAEGNLYWTRELDREAQAEYLLOVRAONSHGEDYAAPLELHWL 

WMDENDNVPICPPRDPTVSIPELSPPGTEVTRLSAEDADAPGSPNSHVVYOLLSPEPEDGVEGRA 

FQVDPTSGSVTLGVLPLRAGONILLLVLAMDLAGAEGGFSSTCEVEVAVTDINDHAPEFITSOIG 
PSIPEDVEPGTLWAMLTAIDADLEPAERLMDFAERGDTEGTFGLDWEPDSGHVRLRLCKNLSY 

EAAPSHEVVVVVQSVAKLVGPGPGPGATATVTVLVERVMPPPKLDQESYEASVPISAPAGSFLLT 
QPSDPISRTLRFSLVNDSEGWLCIEKFSGEVHTAQSLQGAQPGDTYTVLVEACDTALTLAPWPS 
QYLCTPRQDHGLIVSGPSKDPDLASGHGPYSFTLGPNPTVQRDWRLQTLNGSHAYLTIALHWVEP 

REHIIPVVVSHNAQMWQLLVRVIVCRCNVEGQCMRKVGRMKGMPTKLSAVGILVGTLVAIGIFLI 
LIFTHWTMSRKKDPDQPADSVPLKATV 

Signal peptide: 

anino acids 1-18 

Transmembrane domain : 

anino acids 7 62-784 


















































































































































































































































































































































































































































































































































































































