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FIGURE 1. 
GGGGCTTCGGCGCCAGCGGCCAGCGCTAGTCGGTCTGGTAAGGATTACAAAAGGTGCAGGTATG 

AGCAGGTCTGAAGACTAACATTTTGTGAAGTTGTAAAACAGAAAACCTGTTAGAAATGTGGTGGT 
TTCAGCAAGGCCTCAGTTTCCTTCCTTCAGCCCTGTAATTTGGACATCTGCTGCTTTCATATTT 
TCATACATTACTGCAGTAACACTCCACCATATAGACCCGGCTTTACCTTATATCAGTGACACTGG 

TACAGTAGCTCCAGAAAAATGCTTATTTGGGGCAATGCTAAATATTGCGGCAGTTTTATGCATG 

CTACCATTTATGTTCGTTATAAGCAAGTTCATGCTCTGAGTCCTGAAGAGAACGTTATCATCAAA 

TTAAACAAGGCTGGCCTTGTACTTGGAATACTGAGTTGTTTAGGACTTTCTATTGTGGCA AACTT 

CCAGAAAACAACCCTTTTTGCTGCACATGTAAGTGGAGCTGTGCTTACCTTTGGTATGGGCTCAT 

TATATATGTTTGTTCAGACCATCCTTTCCTACCAAATGCAGCCCAAAATCCATGGCAAACAAGC 

TTCTGGATCAGACGTTGTTGGTTATCGGTGTGGAGTAAGTGCACTTAGCATGCTGACTTGCTC 

AFCAGTTTTGCACAGTGGCAATTTTGGGACTGATTTAGAACAGAAACTCCATTGGAACCCCGAGG 
ACAAAGGTTATGTGCTTCACATGATCACTACTGCAGCAGAATGGTCTATGTCATTTTCCTTCTTT 
GGTTTTTTCCTGACTTACATTCGTGATTTTCAGAAAATTTCTTTACGGGTGGAAGCCAATTTACA 
TGGATTAACCCTCTATGACACTGCACCTTGCCCTATTAACAATGAACGAACACGGCTACTTTCCA 

GAGATATTGATGAAAGGATAAAATATTTCTGTAATGATTATGATTCTCAGGGATTGGGGAAAGG 
TTCACAGAAGTTGCTTATTCTTCTCTGAAATTTTCAACCACTTAATCAAGGCTGACAGTAACACT 

GATGAAEGCGATAATCAGGAAACAGAAAGAAGCCATTTGATAGATTATTCTAAAGGATATCAT 

CAAGAAGACTATTAAAAACACCTATGCCTATACTTTTTTATCTCAGAAAATAAAGTCAAAAGACT 
ATG 



Patent Application Publication Sep. 25, 2003 Sheet 2 of 168 US 2003/0180917 A1 

FIGURE 2 
<subunit 1 of 1, 266 aa 1 stop 

<MW: 29766, pI: 8.39, NX (S/T) : 0 
MWWFOOGLSFLPSALVIWTSAAFIFSYITAVTLHHIDPALPYTSDTGTWAPEKCLFGAMLNEAAW 

LCIATIYVRYKQWHALSPEENVIIKLNKAGLVLGILSCLGLSIWANFOKTTLFAAHVSGAVLTFG 

MGSLYMFWQTILSYQMQPKIHGKQVFWIRLLLVIWCGVSALSMLTCSSWLHSGNFGTDLEOKLHW 

NPEEKGYWLHMITTAAEWSMSFSFFGFFLTYIRDFOKISLRVEANLHGLTLYDEAPCPINNERTR 

LLSRD 

Important features: 

Type II transmembrane domain: 
anino acids 13-33 

Other Transmembrane domains: 

artino acids 54-73, 9 4-113, 1 60-80, 122-141 

N-Inyristoylation sites. 

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

GTGTGAGGGGGCCTGTGGCCCCAGCGTGCTGTGGCCTCGGGGAGTGGGAAGTGGAGGCAGGAGCCTTC 

CTTACACTTCGCCATGAGTTTCCTCATCGACTCCAGCATCATGATTACCTCCCAGATACTATTTTTTG 
GATTTGGGTGGCTTTTCTTCATGCGCCAATTGTTTAAAGACTATGAGATACGTCAGTATGTTGTACAG 
GTGATCTTCTCCGTGACGTTTGCATTTTCTTGCACCATGTTTGAGCTCATCATCTTGAAATCTTAGG 

AGTATTGAATAGCAGCTCCCGTTATTTTCACTGGAAAATGAACCTGTGGTAATTCTGCTGATCCTGG 

TTTTCATGGTGCCTTACATTGGCTATTTTATTGTGAGCAATACCGACACGCATAAACAACGA 

CTGCTTTTTCCTGTCTCTTATGGCTGACCTTTATGTATTTCTECTGGAAACTAGGAGATCCCTTTCC 

CATCTCAGCCCAAAACATGGGACTTATCCATAGA ACAGCTCATCAGCCGGGTTGGTGTGATTGGAG 

TGACTCTCATGGCTCTTCTTTCTGGATTGGTGCTGTCAACTGCCCATACACTTACAGTCTTACTTC 

CTCAGGAATGTGACGACACGGATATECTAGCCCTGGAACGGCGACTGCTGCAAACCATGGATAGAT 

CATAAGCAAAAAGAAAAGGATGGCAATGGCACGGAGAACAATGTTCCAGAAGGGGGAAGTGCATA ACA 

AACCATCAGGTTTCTGGGGAATGATAAAAAGGTTACCACTTCAGCATCAGGAAGTGAAAATCTTACT 

CTTATTCAACAGGAAGTGGATGCTTTGGAAGAAAAGCAGGCAGCTTTCTGGAAACAGCTGATCT 

ATAGCTACCAAGGAGAGAAAGAATACTCCAAAACCTTCAAGGGGAAAATTTTAATTTCTTGGT 

ACTTTTTCCTATTTACTGTGTTTGGAAAAITTTCAGGCTACCACAATATTGTTTTTGATCGAGTT 

CGGAAAACGGATCCTGTCACAAGAGGCATTGAGATCACTGTGAATTATCTGGGAATCCAATTTGATGT 

GAAGGGTCCCA ACACATTTCCTTCATTCGTGGAATAATCACGTCACATCCATCAGAGGAT 

TGCTGATCACTCTTACCAAGTTCTTTTATGCCATCTCTAGCAGTAAGTCCTCCAATGTCAGCCTG 

CTATTAGCACAGATAATGGGCATGTACTTGTCTCCTCTGTGCTGCTGATCCGAATGAGTAGCCTTT 

AGAATACCGCACCATA ACACTGAAGTCCTTGGAGAACTGCAGTTCAACTTCTATCACCGTTGGTTTG 

ATGTGATCTTCCTGGTCAGCGCTCTCTCTAGCAEACTCTTCCTCTATTTGGCT CACAAACAGGCACCA 

GAGAAGCAAATGGCACCTTGAACTTAAGCCTACTACAGACTGTTAGAGGCCAGTGGTTTCAAAATTTA 
GATATAAGAGGGGGGAAAAATGGAACCAGGGCCTGACATITTATAAACAAACAAAATGCTATGGTAGC 

ATTTTTCACCTTCATAGCATACTCCTTCCCCGTCAGGTGATACTATGACCATGAGTAGCATCAGCCAG 
AACATGAGAGGGAGAACTAACTCAAGACAATACTCAGCAGAGAGCATCCCGTGTGGATATGAGGCTGG 
TGTAGAGGCGGAGAGGAGCCAAGAAACTAAAGGTGAAAAATACACTGGAACTCTGGGGCAAGACATGT 

CTATGGTAGCTGAGCCAAACACGTAGGATTTCCGFTTTAAGGTTCACATGGAAAAGGTTATAGCTTTG 

CCTTGAGATTGACTCATTAAAATCAGAGACTGTAACAAAAAAAAAAAAAAAAAAAAAGGGCGGCCGCG 

ACTCTAGAGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTATAATG 
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FIGURE 4 
MSFLIDSSIMITSOILFFGFGWLFEMRQLFKDYEIRQYV WOWIFSVTFAFSCTMFELIIFEILGV 

LNSSSRYFHWKMNLCVILLILVFMVPFYIGYFIVSNRLLHKQRLLFSCLLWLTEMYFFWKLGDP 

FPILSPKHGILSIECLISRVGVIGWTLMALSGFGAVNCPYTYMSYFLRNWTDTDILALERRILLO 

TMDMITSKKKRMAMARRTMFOKGEWHNKPSGFWGMIKSWTTSASGSENLTLIOOEVDALEELSRO 

LFLETADLYATKERIEYSKTFKGKYFNFLGYFFSIYCVWKIEMATINIVFDRVGKTDPVTRGIEI 
TWNYLGIOFDWKFWSOHISFILWGIIIWTSIRGLLITLTKFFYAISSSKSSNVIVILLAQIMGMY 

FWSSVILLIRMSMPLEYRTIITEVLGELQFNFYHRWFDWIFLVSALSSILFLYLAHKOAPEKQMAP 

Important features: 

Signal peptide: 
artino acids i-23 

Potential transmembrane domains: 

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

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

Eukaryotic cobalamin-binding proteins 

anino acids 151-160 
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FIGURE 5 
AGCAGGGAAATCCGGATGTCTCGGTTATGAAGGGAGCAGTGAGTGTGAGCCTCAACATAGTTCC 
AGAACTCTCCATCCGGACTAGTTATTGAGCATCTGCCTCTCATATCACCAGTGGCCATCTGAGGT 
GTTTCCCTGGCTCTGAAGGGGTAGGCACGATGGCCAGGTGCTTCAGCCTGGTGTTGCTTCTCACT 
TCCATCTGGACCACGAGGCCCTGGTCCAAGGCTCETEGCGTGCAGAAGAGCTTTCCATCCAGGT 
GTCATGCAGAATTATGGGGATCACCCTTGTGAGCAAAAAGGCGAACCAGCAGCTGAATTTCACAG 
AAGCTAAGGAGGCCTGTAGGCTGCTGGGACTAAGTTTGGCCGGCAAGGACCAAGTTGAAACAGCC 
TTGAAAGCTAGCTTTGAAACTTGCAGCTAGGCTGGGTTGGAGATGGATTCGTGGTCATCTCTAG 
GATTAGCCCAAACCCCAAGTGTGGGAAAAATGGGGTGGGTGTCCTGATTTGGAAGGTTCCAGTGA 
GCCGACAGTTTGCAGCCTATTGTTACAACTCATCTGATACTTGGACTAACTCGTGCATTCCAGAA 
ATTATCACCACCAAAGATCCCATATTCAACACTCAAACTGCAACACAAACAACAGAATTTATTGT 
CAGTGACAGTACCTACTCGGTGGCAFCCCCTTACTCTACAATACCTGCCCCTACTACTACTCCC 
CTGCTCCAGCTTCCACTTCTATTCCACGGAGAAAAAAATTGATTTGFGT CACAGAAGTTTTTATG 
GAAACTAGCACCATGTCTACAGAAACTGAACCATTTGTTGAAAATAAAGCAGCATTCAAGAATGA 
AGCTGCTGGGTTTGGAGGTGTCCCCACGGCTCTGCTAGTGCTTGCTCTCCTCTTCTTTGGTGCG 
CAGCTGGTCTGGATTTTGCTATGTCAAAAGGTATGTGAAGGCCTTCCCTTTTACAAACAAGAAT 
CAGCAGAAGGAAATGATCGAAACCAAAGTAGTAAAGGAGGAGAAGGCCAATGATAGCAACCCTAA 
TGAGGAATCAAAGAAAACFGATAAAAACCCAGAAGAGTCCAAGAGTCCAAGCAAAACTACCGTGC 
GATGCCTGGAAGCTGAAGTTTAGATGAGACAGAAATGAGGAGACACACCTGAGGCTGGTTTCTTT 
CATGCTCCTTACCCTGCCCCAGCTGGGGAAATCAAAAGGGCCAAAGAACCAAAGAAGAAAGTCCA 
CCCTTGGTTCCTAACTGGAATCAGCTCAGGACTGCCATTGGACTATGGAGTGCACCAAAGAGAAT 
GCCCTTCCCTTATTGTAACCCTGTCTGGATCCTATCCTCCTACCTCCAAAGCTTCCCACGGCCT 
TTCTAGCCTGGCTATGTCCTAATAATACCCACTGGGAGAAAGGAGTTTTGCAAAGTGCAAGGAC 
CTAAAACATCTCATCAGTACCAGTGGTAAAAAGGCCTCCTGGCTGTCTGAGGCTAGGTGGGTTG 
AAAGCCAAGGAGTCACTGAGACCAAGGCTTTCTCTACTGATTCCGCAGCTCAGACCCTTTCTTCA 
GCTCTGAAAGAGAAACACGTATCCCACCTGACATGTCCTTCTGAGCCCGGTAAGAGCAAAAGAAT 
GGCAGAAAAGTTTAGCCCCTGAAAGCCATGGAGATTCTCATAACTTGAGACCTAATCTCTGTAAA 
GCTAAAATAAAGAAATAGAACAAGGCTGAGGATACGACAGTACACTGTCAGCAGGGACTGTAAAC 
ACAGACAGGGTCA AAGTGTTTTCTCTGAACACATTGAGTTGGAATCACTGTTTAGAACACACACA 
CTTACTTTTTCTGGTCTCTACCACTGCTGATATTTTCTCTAGGAAATATACTTTTACAAGTAACA 
AAAATAAAAACTCTTATAAATTTCTATTTTTATCTGAGTTACAGAAATGATTACTAAGGAAGATT 
ACTCAGTAATTTGTTTAAAAAGTAATAAAATTCAACAAACATTTGCTGAATAGCTACTATATGIC 
AAGTGCTGTGCAAGGTATTACACTCTGTAATTGAAFATTATTCCTCAAAAAATCGCACATAGTAG 
AACGCTATCTGGGAAGCTATTTTTTTCAGTTTTGATATTTCTAGCTTATCTACTTCCAAACTAAT 
TTTTATTTTFGCTGAGACTAATCTTATTCATTTTCTCTAATATGGCAACCATTATAACCTTAATT 
TATTATTAACATACCTAAGAAGTACATEGTTACCTCTATATACCAAAGCACATTTTAAAAGTGCC 
ATTAACAAA GTATCACTAGCCCTCCTTTTTCCAACAAGAAGGGACTGAGAGAIGCAGAAATAT 
TGTGACAAAAAATTAAAGCATTTAGAAAACTT 
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FIGURE 6 
MARCFSLWLLLTSIWTTRLLVOGSLRAEELSIQVSCRIMGITLWSKKANQQLNFTEAKEACRLLG 

LSLAGKDQVETALKASFETCSYGWVGDGE"VVISRISPNPKCGKNGVGVLIWKWPWSROFAAYCYN 

SSDTWTNSCIPETITTKDPIFNTQTATQTTEFIVSDSTYSVASPYSTIPAPTTTPPAPASTSIPR 

RKKLICVTEVFMETSTMSTETEPFVENKAAFKNEAAGFGGVPTALLVLALLFFGAAAGLGFCYVK 
RYWKAFPFTNKNOOKEMIETKVVKEEKANDSNPNEESKKTDKNPEESKSPSKTTVRCLEAEV 

Signal Seguence: 

amino acids - 6 

Transmembrane domain : 

amino acids 235-254 

N-glycosylation site. 

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

Casein kinase II phosphorylation site. 

artino acids 45-49, 214-21.8 

Tyrosine kinase phosphorylation site. 
amino acids 79-88 

N-Tyristoylation site. 

anino acids 23-29. 65-71, 234-240, 235-239, 249-255, 253-259 
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FIGURE 7. 
CGCCGCGCTCCCGCACCCGCGGCCCGCCCACCGCGCCGCTCCCGCATCTGCACCCGCAGCCCGGC 
GGCCTCCCGGCGGGAGCGAGCAGATCCAGTCCGGCCCGCAGCGCAACTCGGTCCAGTCGGGGCGG 

CGGCTGCGGGCGCAGAGCGGAGATGCAGCGGCTTGGGGCCACCCTGCTGTGCCTGCTGCTGGCGG 
CGGCGGTCCCCACGGCCCCCGCGCCCGCTCCGACGGCGACCTCGGCTCCAGTCAAGCCCGGCCCG 
GCTCTCAGCTACCCGCAGGAGGAGGCCACCCT CAATGAGATGTCCGCGAGGTTGAGGAACTGAT 

GGAGGACACGCAGCACAAATTGCGCAGCGCGGTGGAAGAGATGGAGGCAGAAGAAGCTGCTGCTA 
AAGCATCATCAGAAGTGAACCTGGCA AACTTACCTCCCAGCTATCACAATGAGACCAACACAGAC 

ACGAAGGTTGGAAATAATACCATCCATGTGCACCGAGAAATTCACAAGATAACCAACAACCAGAC 
EGGACAAATGGTCTTTTCAGAGACAGTTACACATCTGTGGGAGACGAAGAAGGCAGAAGGAGCC 
ACGAGTGCATCATCGACGAGGACTGGGGCCCAGCATGTACTGCCAGTTTGCCAGCTTCCAGTAC 
ACCTGCCAGCCATGCCGGGGCCAGAGGATGCTCTGCACCCGGGACAGTGAGTGCTGTGGAGACCA 

GCTGTGTGTCTGGGGTCACTGCACCAAAATGGCCACCAGGGGCAGCAAGGGACCATCTGTGACA 
ACCAGAGGGACTGCCAGCCGGGGCTGTGCEGTGCCTTCCAGAGAGGCCTGCTGTTCCCTGTGTGC 
ACACCCCTGCCCGGGAGGGCGAGCTTTGCCAEGACCCCGCCAGCCGGCTTCTGGACCTCAT CAC 
CTGGGAGCTAGAGCCTGAGGAGCCTTGGACCGATGCCCTTGTGCCAGGGCCTCCTCTGCCAGC 
CCCACAGCCACAGCCTGGTGTATGTGTGCAAGCCGACCTTCGTGGGGAGCCGTGACCAAGATGGG 
GAGATCCTGCTGCCCAGAGAGGTCCCCGATGAGTATGAAGTTGGCAGCTTCATGGAGGAGGTGCG 
CCAGGAGCTGGAGGACCTGGAGAGGAGCCTGACTGAAGAGATGGCGCTGGGGGAGCCTGCGGCTG 
CCGCCGCTGCACTGCTGGGAGGGGAAGAGATTTAGATCTGGACCAGGCTGTGGGTAGATGTGCAA 
TAGAAATAGCTAATTATTTCCCCAGGTGTGTGCTTAGGCGTGGGCTGACCAGGCTTCTTCCTA 
CATCTTCTTCCCAGTAAGTTTCCCCTCTGGCTTGACAGCATGAGGTGTTGTGCATTTGTTCAGCT 
CCCCCAGGCTGTTCTCCAGGCTTCACAGTCTGGTGCTTGGGAGAGTCAGGCAGGGTTAAACTGCA. 
GGAGCAGTTTGCCACCCCTGTCCAGATTATTGGCTGCTTTGCCTCTACCAGTTGGCAGACAGCCG 
TTFGTTCTACATGGCTTTGATAATTGTTTGAGGGGAGGAGATGGAAACAAGTGGAGTCTCCCTC 
TGATTGGTTTTGGGGAAAFGTGGAGAAGAGTGCCCTGCTTTGCAAACATCAACCTGGCAAAAATG 
CAACAAATGAATTTTCCACGCAGTTCTTTCCATGGGCATAGGTAAGCTGTGCCTTCAGCTGTTGC 
AGATGAAATGTTCTGTTCACCCTGCATTACATGTGTTTATCATCCAGCAGTGTTGCTCAGCTCC 
TACCTCTGTGCCAGGGCAGCATTTTCATATCCAAGAT CAATTCCCTCTCTCAGCACAGCCTGGGG 
AGGGGGTCATTGTFCTCCTCGTCCATCAGGGATCTCAGAGGCTCAGAGACTGCAAGCTGCTTGCC 
CAAGTCACACAGCTAGGAAGACCAGAGCAGTTTCATCTGGTTGTGACTCTAAGCCAGTGCTCT 
CTCCACTACCCCACACCAGCCTTGGTGCCACCAAAAGTGCTCCCCAAAAGGAAGGAGAATGGGAT 
TTTTCTTGAGGCATGCACATCTGGAATTAAG GTCAAACTAATTCTCACATCCCTCTAAAAGTAAA 
CTACTGTTAGGAACAGCAGTGTTCTCACAGTGTGGGGCAGCCGTCCTTCTAATGAAGACAATGAT 
ATTGACACTGTCCCCTTTGGCAGTTGCAAGTAACTTTGAAAGGTATATGACTGAGCGTAGCA 
TACAGGTTAACCTGCAGAAACAGTACTTAGGTAATTGTAGGGCGAGGATTATAAATGAAATTGC 
AAAATCA CTTAGCAGCAACTGAAGACAATTATCAACCACGTGGAGAAAATCAAACCGAGCAGGGC 
TGTGTGAAACATGGTTGTAATATGCGACTGCGAACACTGAACTCTACGCCACTCCACAAATGATG 
TTTCAGGGTCATGGACTGT, GCCACCATGTATTCATCCAGAGCTTAAAGTTTAAAGTTGCA 
CATGATTGTATAAGCATGCTTTCTTTGAGTTTTAAATTATGTATAAACATAAGTTGCATTTAGAA 
ATCAAGCATAAATCACTTCAACTGCAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURES 
MQRLGATLLCLLLAAAVPTAPAPAPTATSAPVKPGPALSYPOEEATLNEMFREWEELMEDTCHKL 

RSAVEEMEAEEAAAKASSEVNLANLPPSYHNETNTDTKVGNNTIHWHREIHKITNNOTGOMVFSE 

TWITSVGDEEGRRSHECIIDEDCGPSMYCOFASFOYTCOPCRGORMLCTRDSECCGDOLCVWGHC 

ThMATRGSNGTICDNORDCOPGLCCAFORGLFPWCTPLPVEGELCHDPASRLLDLITWELEPDG 

ALDRCPCASGLLCQPHSHSLWYWCKPTFWGSRDQDGEILLPREVPDEYEVGSFMEEVRQELEDLE 
RSLTEEMALGEPAAAAAALLGGEFI 

Signal sequence: 

anino acids 1-9 

N-glycosylation site - 

anino acids 96-100, 106-110, 121-125, 204-208 

Casein kinase If phosphorylation site. 

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

N-myristoylation site. 

amino acids 202-208, 217-223 

Amidation site. 

aIIllino acids 40-44 



Patent Application Publication Sep. 25, 2003 Sheet 9 of 168 US 2003/0180917 A1 

FIGURE 9 
cGGACGCGTGGGCGGACGCGTGGGGGCTGTGAGAAAGTGCCAATAAATACATCATGCAACCCCAC 
GGCCCACCTTGTGAACTCCTCGTGCCCAGGGCTGATGTGCGTCTTCCAGGGCTACTCATCCAAAG 

GCCTAATCCAACGTCTGTCTTCAATCTGCAAATCTATGGGGCCTGGGGCTCTTCTGGACCCTT 
AACTGGGTACTGGCCCTGGGCCAATGCGTCCTCGCTGGAGCCTTTGCCTCCTTCTACTGGGCCTT 
CCACAAGCCCCAGGACATCCCTACCTTCCCC'TAATCTCTGCCTTCATCCGCACACTCCGTTACC 
ACACTGGGTCATTGGCATTTGGAGCCCTCATCCTGACCCTTGTGCAGATAGCCCGGGTCATCTTG 
GAGTATATTGACCACAAGCTCAGAGGAGTGCAGAACCCGTAGCCCGCTGCATCATGTGCTGTTT 

CAAGTGCTGCCTCTGGTGTCTGGAAAAAATCAAGTTCCTAAACCGCAATGCATACATCATGA 

TCGCCATCTACGGGAAGAATTCTGTGCTCAGCCAAAAATGCGTTCATGCTACT CATGCGAAAC 

ATTGTCAGGGTGGTCGTCCTGGACAAAGTCACAGACCTGCTGCTGTTCTTGGGAAGCTGCTGGT 

GGTCGGAGGCGTGGGGGTCCTGTCCTTCTTTTTTTTCTCCGGTCGCATCCCGGGGCTGGGTAAAG 
ACTTTAAGAGCCCCCACCCAACTATTACTGGCTGCCCATCATGACCTCCATCCTGGGGGCCTAT 

GTCATCGCCAGCGGCTCTCAGCGTTTTCGGCATGTGTGTGGACACGCTCTTCCTCTGCTTCCT 

GGAAGACCTGGAGCGGAACAACGGCTCCCTGGACCGGCCCTACTACATGTCCAAGAGCCTTCTAA 

AGATTCTGGGCAAGAAGAACGAGGCGCCCCCGGACAACAAGAAGAGGAAGAAGTGACAGCTCCGG 
CCCTGATCCAGGACTGCACCCCACCCCCACCGTCCAGCCATCCAACCTCACTTCGCCTTACAGGT 
CTCCATTTT GTGGTAAAAAAAGGTTTTAGGCCAGGCGCCGTGGCTCACGCCTGTAAFCCAACACT 

TTGAGAGGCTGAGGCGGGCGGATCACCTGAGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTG 
AAACC CCGTCTCTATTAAAAATACAAAAAT TAGCCGAGAGTGGGGCATGCACCTGTCATCCCA 

GCTACTCGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGGGAGGCAGAGGTTGCAGTGAGCCGA 

GATCGCGCCACTGCACTCCAACCGGGTGACAGACCTGTCTCCAAAACAAAACAAACAAACAAA 
AAGATTTTATTAAAGATATTTTGTTAACTC 
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FIGURE 10 
RTRGRTRGGCEKWPINTSCNPTAHLVNSSCPGLMCWFQGYSSKGLIQRSVENLQIYGVLGLFWTL 

NWWLALGQCVLAGAFASFYWAFHKPCDIPTFPLISAFIRTLRYHTGSLAFGATILTLVOIARWIL 

EYEDHKRGWONPVARCIMCCFKCCLWCLEKFIKFLNRNAYIMIAIYGKNECWSAKNAFMLLMRN 

IWRVWWLDKWTDLLLFEGKLLWWGGWGVLSFFFFSGRPGLGKDFKSPHLNYYWPIMTSIGAY 

WASGFFSWFGMCWDTLELCFLEDLERNNGSLORPYYMSKSLKIGKKNEAPPDNKKRKK 

Important features: 

Transmembrane domains : 

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

N-glycosylation sites. 

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

Hypothetical YBROO2c family proteins. 

amino acids 276-288 

ATITIoniurn transporters proteins. 
anino acids 204-231 

N-myristoylation sites. 

aimino acids 60-66, 78-84 

Amidation site. 

amino acids 30 6-310 
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FIGURE 11 
GCCCCGCGCCCGGCGCCGGGCGCCCGAAGCCGGGAGCCACCGCCATGGGGGCCTGCCTGGGAGCCTGC 
TCCCTGCTCAGCTGCGCGTCCTGCCTCTGCGGCTCTGCCCCCTGCATCCTGTGCAGCTGCTGCCCCGC 

CAGCCGCAACTCCACCGTGAGCCGCCTCATCTTCACGTTCTTCCTCTTCCTGGGGGTGCTGGGTCCA 

TCATTATGCTGAGCCCGGGCGTGGAGAGTCAGCTCTACAAGCTGCCCTGGGTGTGTGAGGAGGGGGCC 

GGGATCCCCACCGTCCTGCAGGGCCACATCGACTGTGGCTCCCTGCTTGGCTACCGCGCTGTCTACCG 

CATGTGCTTCGCCACGGCGGCCTTCTTCTTCTTCTTTTTCACCCTGCTCATGCTCTCCGTGACCAGCA 

GCCGGGACCCCCGGGCTGCCATCCAGAATGGGTTTTGGTTCTTTAAGTTCCTGATCCGGTGGGCCTC 

ACCGTGGGiGCCTTCTACATCCCTGACGGCTCCTTCACCAACACTGGTTCTACTTCGGCGTCGTGGG 

CTCCTTCCTCTTCATCCTCATCCAGCTGGTGCTGCTCATCGACTTTGCGCACTCCTGGAACCAGCGGT 

GGCTGGGCAAGGCCGAGGAGGCGATFCCCGTGCCTGGTACGCAGGCCTCTCTCTTCACTCTCCTC 

TTCTACTTGCTGTCGATCGCGGCCGTGGCGCTGATGTTCATGTACTACACTGAGCCCAGCGGCTGCCA 

CGAGGGCAAGGTCTTCATCAGCCTCAACCTCACCTTCTGTGTCTGCGTGTCCATCGCTGCTGTCCTGC 
CCAAGGTCCAGGACGCCCAGCCCA ACTCGGGTCTGCTGCAGGCCTCGGTCAT CACCCTCTACACCATG 

TTTGTCACCTGGTCAGCCCTATCCAGTATCCCTGAACAGAAATGCAACCCCCATTTGCCAACCCAGCT 
GGGCAACGAGACAGTTGTGGCAGGCCCCGAGGGCTATGAGACCCAGTGGTGGGATGCCCCGAGCATTG 

TGGGCCTCATCATCTTCCTCCTGTGCACCCTCTCATCAGTCGCGCTCCTCAGACCACCGGCAGGTG 

AACAGCCTGATGCAGACCGAGGAGTGCCCACCTATGCTAGACGCCACACAGCAGCAGCAGCAGCAGGT 
GGCAGCCTGTGAGGGCCGGGCCTTTGACAACGAGCAGGACGGCGTCACCTACAGCTACECCTTCTTCC 

ACTTCTGCCTGGTGCTGGCCTCACTGCACGTCATGATGACGCT CACCAACTGGTACAAGCCCGGTGAG 

ACCCGGAAGATGACAGCACGTGGACCGCCGTGGGGGAAGATCTGTGCCAGCTGGGCAGGGCTGCT 

CCTCTACCTGTGGACCCTGGTAGCCCCACTCCTCCTGCGCAACCGCGACTTCAGCTGAGGCAGCCTCA 
CAGCCTGCCATCTGGTGCCTCCTGCCACCTGGTGCCTCTCGGCTCGGTGACAGCCAACCTGCCCCCTC 
CCCACACCAATCAGCCAGGCTGAGCCCCCACCCCTGCCCCAGCTCCAGGACCTGCCCCTGAGCCGGGC 

CTTCTAGTCGTAGTGCCTTCAGGGTCCGAGGAGCATCAGGCTCCTGCAGAGCCCCATCCCCCCGCCAC 

ACCCACACGGTGGAGCTGCCTCTTCCTTCCCCTCCTCCCTGTTGCCCATACTCAGCATCTCGCATGAA 

AGGGCTCCCTTGTCCTCAGGCTCCACGGGAGCGGGGCTGCTGGAGAGAGCGGGGAACTCCCACCACAG 

TGGGGCATCCGGCACTGAAGCCCTGGTGTTCCTGGTCACGTCCCCCAGGGGACCCTGCCCCCTTCCTG 

GAC'TCGFGCCTTACTGAGTCTCTAAGACTTTTTCTAAAAACAAGCCAGTGCGTGTAAAAAAAA 
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FIGURE 12 
MGACLGACSLLSCASCLCGSAPCILCSCCPASRNSTVSRLIFTFFLFLGVLVSI IMLSPGVESQL 

YKLPWVCEEGAGIPTVLQGHIDCGSLLGYRAVYRMCFATAAFFFFFFTILLMILCVSSSRDPRAAIQ 
NGFWFEKELILVGLTVGAFYPDGSFTNIWFYFGVWGSFLFILIOLVLLIDFAHSWNQRWLGKAE 
ECDSRAWYAGLFFFTLIFYILSIAAWATMFMYYTEPSGCHEGKVFSLNLTECWCWSIAAWLPKW 

QDAQPNSGLLOASVITLYTMFWTWSALSSE PEQKCNPHLPTQLGNETWVAGPEGYETOWWDAPS1 
VGLIIFLLCTLFISLRSSDHRQVNSLMOTEECPPMLDATQQQQQQVAACEGRAFDNEODGVTYSY 
SFFHFCLVLASLHWMMTITNWYKPGETRKMISTWTAVWWKICASWAGLLLYLWTLVAPLLLRNRD 
FS 

Signal sequence: 

amino acids 1-2O 

Transmembrane domains: 
amino acids 40-58, 101-116, 134-150, 162-178, 206-223, 240-257, 
272-283, 324-340, 391-406, 428-4 44 



Patent Application Publication Sep. 25, 2003 Sheet 13 of 168 US 2003/0180917 A1 

FIGURE 13 
CGGGCCAGCCTGGGGCGGCCGGCCAGGAACCACCCGTTAAGGTGTCTTCTCTTTAGGGATGGTGA 
GGTTGGAAAAAGACTCCTGTAACCCTCCTCCAGGATGAACCACCTGCCAGAAGACATGGAGAACG 
CTCTCACCGGGAGCCAGAGCTCCCATGCTTCTCTGCGCAATATCCATTCCATCAACCCCACACAA 

CTCATGGCCAGGATTGAGTCCTATGAAGGAAGGGAAAAGAAAGGCATATCTGATGTCAGGAGGAC 

TTTCTGTTTGTTTGTCACCTTTGACCTCTTATTCGTAACATTACTGTGGATAATAGAGTTAAATG 
TGAATGGAGGCATTGAGAACACATTAGAGAAGGAGGTGAGCAGTATGACTACTATTCTTCATA 

TTTGATATATTTCTTCTGGCAGTTTTTCGATTTAAAGTGTTAATACTTGCATATGCGIGGCAG 

ACTGCGCCATTGGTGGGCAATAGCGTTGACAACGGCAGTGACCAGTGCCTTTTTACTAGCAAAAG 

TGATCCTTTCGAAGCTTTTCTCTCAAGGGGCTTTTGGCTATGTGCTGCCCATCATTTCATTCATC 
CTTGCCTGGATTGAGACGTGGTTCCTGGATTTCAAAGTGTTACCTCAAGAAGCAGAAGAAGAAAA 
CAGACTCCTGATAGTTCAGGATGCTTCAGAGAGGGCAGCACTTATACCTGGTGGTCTTTCTGATG 

GTCAGTTTTATTCCCCTCCTGAATCCGAAGCAGGATCTGAAGAAGCTGAAGAAAAACAGGACAGT 
GAGAAACCACTTTTAGAACTATGAGTACTACTTTTGTTAAATGTGAAAAACCCT CACAGAAAGTC 
ATCGAGGCAAAAAGAGGCAGGCAGTGGAGTCTCCCTGTCGACAGTAAAGTTGAAATGGTGACGTC 

CACTGCTGGCTTTATTGAACAGCTAATAAAGATTTATTTATTGAATACCT CACAAACGTGTAC 

CATATCCATGCACATTAGTTGCCTGCCTGTGGCTGGTAAGGTAATGTCATGATTCACCTCTCT 

TCAGTGAGACTGAGCCTGATGTGTTAACAAATAGGTGAAGAAAGTCTTGTGCTGTATTCCTAATC 

AAAAGACTTAATATATTGAAGTAACACTTTTTTAGAAGCAAGATACCTTTTTATTCAATTCAC 

AGAATGGAATTTTTTTGTTTCATGTCTCAGATTTATTTTGTATTTCTTTTTTAACACTCTACATT 
TCCCTTGTTTTTTAACTCATGCACATGTGCTCTTTGTACAGTTTTAAAAAGTGTAATAAAATCG 

ACATGTCAATGTGGCTAGTTTATTTTTCTTGTTTTGCATTATGTGTATGGCCTGAAGTGTTGGA 

CTTGCAAAAGGGGAAGAAAGGAATTGCGAATACATGTAAAATGT CACCAGACATTTGTATTATTT 

TTATCATGAAATCATGTTTTTCTCTGATTGTTCTGAAATGTTCTAAATACTCTTATTTTGAATGC 

ACAAAATGACTTAAACCATCATA CATGTTTCCTTTGCGTTCAGCCAATTCAATTAAAATGAA 

CTAAATTAAAAA 



Patent Application Publication Sep. 25, 2003 Sheet 14 of 168 US 2003/0180917 A1 

FIGURE 14 
MNHLPEDMENALTGSQSSHASLRNIHSINPTOLMARIESYEGREKKGISDVRRTFCLFVTFDLLF 
VTLLWIIELNWNGGIENTLEKEVMQYDYYSSYFDIFLLAVERFKVLILAYAVCRLRHW WAIALTT 

AVTSAFL.AKVILSKLFSQGAFGYVLPIIS FILAWIETWFLDFKVLPQEAEEENRLLIVQDASER 

AALIPGGLSDGQFYSPPESEAGSEEAEEKQDSEKPLLEL 

Important features of the protein: 
Signal peptide: 
amino acids 1-20 

Transmembrane domains : 

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

N-myristoylation sites. 

againo acids 14-2O, 78-84, 79-85 202-2O8, 27-223 
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FIGURE 16 
MCSRVPLLLPLLLLLALGPGVQGCPSGCQCSQPQTVFCTARQGTTWPRDVPPDTVGLYWFENGIT 
MEDAGSFAGLPGLCLLDISQNQEASI PSGWEOPLANLSNDLTANRLHEITNETFRGLRRLERLY 

LGKNRIRHTQPGAFTLDRLLELKLODNELRAFPLRLPRLLL LSHNSLLALEPGILDTANVE 

ALRLAGLGLQQLDEGLFSRLRNLHDLDVSDNQLERVPPVIRGIRGLTRLRLAGNTRIAOLRPEDT, 
AGLAALQELDVSNLSLQALPGDLSGLEPRRIAAARNPFNCVCPLSWFGPWVRESHWTLASPEE 

TRCHFPPKNAGRILLELYADFGCPATTTTATWPTTRPVWREPTALSSSIAPTWLSPTAPATEAP 

SPPSTAPPTWGPWPOPQDCPPSTCLNGGTCHGTRH.HLACLCPEGFTGLYCESOMGQGTRPSPTP 

VTPRPPRSLTLGIEPVSPTSLRVGLQRYLQGSSVQLRSLRLTYRNLSGPDKRLVTLRLPASLAEY 
TVTOLRPNATYSWCWMPLGPGRVPEGEEACGEAHTPPAVHSNHAPVTOAREGNLPLLIAPALAAW 

LLAALAAVGAAYCVRRGRAMAAAAQDKGQVGPGAGPLELEGVKVPLEPGPKATEGGGEALPSGSE 
CEVPLMGFPGPGLOSPLHAKPYI 

Inportant features: 

Signal peptide: 
amino acids 1-23 

Transmembrane domain : 
amino acids 579-599. 

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

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

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

amino acids 124-131, 337-345 

N-myristoylation sites. 

amino acids 23-29, 27-33, 70-76, 142-148, 187-193, 348-354. 
594-600, 640-646 
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FIGURE 17 
GCAGCGGCGAGGCGGCGGTGGTGGCTGAGTCCGTGGTGGCAGAGGCGAAGGCGACAGCTCATGCG 
GGCCGGATAGGGCTGACGCTGCTGCTGGGCGGTGCTGCTGAGCTTGGCCTCGGCGTCCTCGG 

ATGAAGAAGGCAGCCAGGATGAATCCTTAGAFTCCAAGACTACTTTGACATCAGATGAGTCAGTA 

AAGGACCAACTACTGCAGGCAGAGTAGTTGCTGGTCAAATATTTCTTGATTCAGAAGAATCTGA 

ATTAGAATCCTCTATTCAAGAAGAGGAAGACAGCCTCAAGAGCCAAGAGGGGGAAAGTGTCACAG 
AAGATATCAGCTTTCAGAGTCTCCAAATCCAGAAAACAAGGACTATGAAGAGCCAAAGAAAGTA 

CGGAAACCAGCTTTGACCGCCATTGAAGGCACAGCACATGGGGAGCCCTGCCACTTCCCTTTTCT 

TTTCCTAGATAAGGAGTATGATGAATGTACATCAGATGGGAGGGAAGATGGCAGACTGTGGTGTG 

CTACAACCTATGACTACAAAGCAGATGAAAAGTGGGGCTTGTGAAACFGAAGAAGAGGCTGCT 

AAGAGACGGCAGATGCAGGAAGCAGAAAGATGTATCAAACTGGAATGAAAAICCTTAATGGAAG 

CAATAAGAAAAGCCAAAAAAGAGAAGCAATCGGTATCTCCAAAAGGCAGCAAGCATGAACCATA 

CCAAAGCCCTGGAGAGAGTGTCATATGCCTTTTATTTGGIGATTACTTGCCACAGAAATCCAG 

GCAGCGAGAGAGAFGTTTGAGAAGCTGACTGAGGAAGGCCTCCCAAGGGACAGACTGCTCTTGG 

CTTTCTGTATGCCTCTGGACTTGGTGTTAATTCAAGTCAGGCAAAGGCTCTTGTATATTATACAT 

TTGGAGCTCTTGGGGGCAATCTAATAGCCCACATGGTTTTGGTAAGTAGACTTAGTGGAAGGCF 
AATAATATTAACATCAGAAGAATTTGTGGTTTATAGCGGCCACAACTTTTTCAGCTTTCATGATC 

CAGATTTGCTTGTATTAAGACCAAATATCAGTGAACTTCCTTCAAATTCTTGTTAATGGATAT 

AACACAGGAATCTACATGTAAATGAAAGTTGGTGGAGTCCACAATTTTTCTTAAAATGATTAG 

TTTGGCTGATTGCCCCTAAAAAGAGAGATCTGATAAATGGCTCTTTTTAAATTTTCTCTGAGTTG 

GAATTGTCAGAATCATTTTTTACATTAGATTATCATAATTTAAAAATTTTTCTTTAGTTTCA 

AAATTTTGTAAATGGTGGCTATAGAAAAACAACAGAAATATTATACAATATTTTGCAACAATGC 

CCTAAGAATTGTTAAAATTCATGGAGTTATTTGTGCAGAATGACTCCAGAGAGCTCTACTTTCTG 

TTTTTTACTTTTCATGATTGGCTGTCTTCCCATTTATTCTGGTCATTTATTGCTAGTGACACTGT 
GCCTGCTTCCAGTAGTCTCATTTTCCCTATTTTGCTAATTTGTTACTTTTTCTTTGCTAATTTGG 

AAGATTAACTCATTFTAATAAAATTATGTCTAAGATTAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 18 
MRVRG.TLLLCAVLLSIASASSDEEGSODESLDSKTTLTSDESVKDHTTAGRVVAGOIFLDSEESEL 

ESSICEEEDSLKSOEGESWTEDISFLESPNPENKDYEEPKKWRKPA, TAIEGTAHGEPCHFPFFDK 

EYDECTSDGREDGRIWCATTYDYKADEKWGFCETEEEAAKRROMQEAEMMYOTGMKILNGSNKKSOKR 

EAYRYLQKAASMNHTKALERVSYALLFGDYLPQNIQAAREMFEKLTEEGSPKGOTALGFLYASGLGVN 
SSOAKALWYYTFGALGGNIAHMWLWSRL 

Intportant features: 
Signali peptide: 

arcino acids 1-21 

N-glycosylation sites. 

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

Tyrosine kinase phosphorylation site. 
amino acids 220-228 

N-myristoylation sites. 
anino acids 120-126, 253-259, 268-274, 270-274, 285-291, 289-295 

Glycosaminoglycan attachment site. 

amino acids 267-271 

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

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

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

GTATTATACAAGAAAGGAGTGTACCTATCACACACAGGGGGAAAAATGCTCTTTTGGGTGCTAGG 
CCTCCTAATCCTCTGTGGTTTCTGTGGACTCGTAAAGGAAAACTAAAGATTGAAGACATCACTG 

ATAAGTACATTTTTATCACTGGATGTGACTCGGGCTTTGGAAACTTGGCAGCCAGAACTTTTGAT 

AAAAAGGGATTTCATGTAATCGCTGCCTGTCTGACIGAATCAGGATCA ACAGCTTTAAAGGCAGA 

AACCTCAGAGAGACTTCGTACTGTGCTTCTGGATGTGACCGACCCAGAGAATGTCAAGAGGACTG 

CCCAGTGGGTGAAGAACCAAGTTGGGGAGAAAGGTCTCTGGGGTCGATCAATAATGCTGGTGTT 

CCCGGCGTGCTGGCTCCCACTGACTGGCTGACACTAGAGGACTACAGAGAACCTATTGAAGTGAA. 

CCTGTTTGGACTCATCAGTGTGACACTAAATATGCTTCCTTTGGTCAAGAAAGCTCAAGGGAGAG 

TTATTAATGTCTCCAGTGTTGGAGGTCGCCTTGCAATCGTTGGAGGGGGCTATACTCCATCCAAA 

TATGCAGTGGAAGGTTTCAATGACAGCTTAAGACGGGACATGAAAGCTTTTGGTGTGCACGTCTC 

ATGCATTGAACCAGGATTGTTCAAAACAAACTTGGCAGATCCAGTAAAGGTAATTGAAAAAAAAC 

TCGCCATTTGGGAGCAGCTGTCTCCAGACATCAAACAACAATATGGAGAAGGTTACATTGAAAAA 

AGTCTAGACAAACTGAAAGGCAATAAATCCTATGTGAACATGGACCTCCCCGGTGGTAGA GTG. - 

CATGGACCACGCTCTAACAAGTCTCTTCCCTAAGACT CATTATGCCGCTGGAAAAGATGCCAAAA 

TTTTCTGGATACCTCTGTCTCACAIGCCAGCAGCTTTGCAAGACTTTTTATTGTTGAAACAGAAA 

GCAGAGCTGGCTAATCCCAAGGCAGTGTGACTCAGCTAACCACAAATGTCTCCTCCAGGCTATGA 
AATTGGCCGATTTCAAGAACACATCTCCTTTTCA ACCCCATTCCTTATCTGCTCCAACCTGGACT 

CATTTAGATCGTGCTTATTTGGATTGCAAAAGGGAGTCCCACCATCGCTGGTGGTATCCCAGGGT 
CCCTGCTCAAGTTTTCTTTGAAAAGGAGGGCTGGAATGGTACATCACATAGGCAAGTCCTGCCCT 
GTATTTAGGCTTTGCCTGCTTGGTGTGATGTAAGGGAAATGAAAGACTTGCCCATTCAAAATGA 

TCTTTACCGTGGCCTGCCCCATGCTTATGGTCCCCAGCATTTACAGTAACTTGTGAATGTTAAGT 
ATCATCTCTTATCTAAATATTAAAAGATAAGTCA ACCCAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAA 
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FIGURE 20 
MLEWWLGLLILCGFLWTRKGKLKIEDITOKYFITGCDSGEGNLAARTFDKKGFHVIAACLTESG 

STALKAETSERLRTWLLDWTDPENWKRTAOWWKNOWGEKGLWGLINNAGVPGVLAPTDWLTLEDY 

REPIEVNLFGLISVTLNMLPLVKKAQGRVINVSSVGGRLAIWGGGYTPSKYAVEGFNDSLRRDMK 

AFGVHVSCIEPGLFKTNLADPVKVIEKKLAIWEQESPDIKOQYGEGYIEKSLDKLKGNKSYWNMD 
LSPVVECMDHALTSLFPKTHYAAGKDAKIF WIPLSHMPAALODFLLLKOKAELANPKAV 

Important features of the protein 
Signal peptide: 

aIllino acids 1-17 

TranSilenbrane dollain : 

actino acids 136-52 

N-glycosylation sites. 

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

Glycosaminoglycan attachment site. 
amino acids 39-42 

N-myristoylation sites. 

amino acids 36-4i, 42-47, 108-113, 166-171, 198-203 and 207-212 
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FIGURE 21 
CTGAGGCGGCGGTAGCATGGAGGGGGAGAGTACGTCGGCGGTGCTCTCGGGCTTTGTGCTCGGCG 
CACECGCTTTCCAGCACCT CAACACGGACTCGGACACGGAAGGTTTCTTCTTGGGGAAGTAAAA 

GGTGAAGCCAAGAACAGCATTACTGATTCCCAAATGGATGATGTTGAAGTTGTTTATACAATTGA 
CATTCAGAAAATATTCCATGCTACAGCTTTTTAGCTTTTATAATTCTTCAGGCGAAGTAAATG 

AGCAAGCACTGAAGAAAATATTATCAAATGT CAAAAAGAATGGGTAGGTTGGTACAAATTCCGT 

CGTCATTCAGATCAGATCATGACGTTTAGAGAGAGGCTGCTTCACAAAAACTTGCAGGAGCATTT 

TTCAAACCAAGACCTTGTTTTTCGCTATTAACACCAAGTATAAAACAGAAAGCGCTCTACC 

ATCGACTGGAACATTCCTTATATAAACCT CAAAAAGGACTTTTTCACAGGGTACCTTAGTGGTT 

GCCAATCTGGGCATGTCTGAACAACGGGTTATAAAACTGTATCAGGTTCCG TAGTCCACTGG 

TTTAGCCGAGCAGTACAAACACACAGCCTAAATTTTTTGAAGAAGATGGACCTTAAAGGAGG 

TACATAAGATAAATGAAATGTATGCTTCATTACAAGAGGAATTAAAGAGTATATGCAAAAAAGTG 

GAAGACAGTGAACAAGCAGTAGATAAACTAGTAAAGGATGTAAACAGATTAAAACGAGAAATTGA 

GAAAAGGAGAGGAGCACAGATTCAGGCAGCAAGAGAGAAGAACATCCAAAAAGACCCTCAGGAGA 

ACATTTTTCTTTGTCAGGCATTACGGACCTTTTTTCCAAATTCTGAATTTCTTCATTCACGTGTT 
ATGTCTTTAAAAAATAGACATGTTTCTAAAAGTAGCTGTAACTACAACCACCATCTCGATGTAGT 

AGACAATCTGACCTTAATGGTAGAACACACTGACATTCCTGAAGCTAGTCCAGCTAGTACACCAC 
AAATCATTAAGCATAAAGCCTTAGACTTAGATGACAGATGGCAATTCAAGAGATCTCGGTTGTTA 

GATACACAAGACAAACGATCTAAAGCAAATACTGGTAGTAGTAACCAAGATAAAGCATCCAAAAT 

GAGCAGCCCAGAAACAGATGAAGAAATTGAAAAGATGAAGGGTTTTGGTGAATATTCACGGTCTC 
CTACATTTTGATCCTTTTAACCTTACAAGGAGATTTTTTTATTTGGCTGATGGGTAAAGCCAAAC 
ATTTCTATTGTTTTTACTATGTTGAGCTACTTGCAGTAAGTTCATTTGTTTTTACTATGTTCACC 
TGTTTGCAGTAATACACAGATAACTCTTAGTGCATTEACTTCACAAAGTACTTTTTCAAACATCA 

GATGCTTTTATTTCCAAACCTTTTTTTCACCTTTCACTAAGTFGTTGAGGGGAAGGCTTACACAG 
ACACATTCTTTAGAATTGGAAAAGTGAGACCAGGCACAGTGGCTCACACCTGTAATCCCAGCACT 

TAGGGAAGACAAGTCAGGAGGATTGATTGAAGCTAGGAGTTAGAGACCAGCCTGGGCAA CGTATT 

GAGACCATGTCTATTAAAAAATAAAATGGAAAAGCAAGAATAGCCTTATTTTCAA AATAGGAAA 

GAAATTTATATGAAAATTTATCTGAGTCATAAAATTCTCCTTAAGTGAACTTTTTTAGAAGTA 

CATTATGGCTAGAGTTGCCAGATAAAATGCTGGATATCATGCAATAAATTTGCAAAACATCATCT 

AAAATTTAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 22 

MEGESTSAVLSGFVLGALAFQHLNTDSDTEGFLLGEvKGEAKNSITDSQMDDVEVVYTIDIQKYI 
PCYOLESFYNSSGEVNEQALKKILSNVKKNVVGWYKFRRHSDQIMTFRERLLHKNLQEHFSNQDL 
VFLILTPSIITESCSTHRLEHSLYKPQKGLEHRWPLVWANLGMSEQLGYKTVSGSCMSTGFSRAW 
OTHSSKFFEEDGSLKEVHKINEMYASLOEELKSICKKWDSEQAVBKLWKDVNRLKREIEKRRGA 

QIOAAREKNOKDPOENIFLCQALRTFFPNSEFLHSCVMSLKNRHVSKSSCNYNHHLDWWDNLTL 

MWEHTDIPEASPASTPQIIKHKALDLDDRWOFKRSRLLDTQDKRSKANTGSSNQDKASKMSSPET 
DEEEKMKGFGEYSRSPTF 

Itportant features: 

Signal peptide: 

allino acids 1-19 

N-glycosylation sites. 

amino acids 75-79, 322-326 

N-myristoylation site. 

amino acids 184-154 

Growth factor and cytokines receptors family. 
amino acids 34-5C 
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FIGURE 24 
MARFGLPALLCTLAVLSAALLAAELKSKSCSEWRRLYWSKGFNKNDAPLHEINGDHLKICPQGST 
CCSOEMEEKYSLOSKDD FKSWWSEQCNHLOAVFASRYKKFDEFFKELLENAEKSLNDMFWKTYGH 

LYMONSELEKDLFVELKRYYWWGNVNLEEMLNDFWARLLERMFRLVNSQYHFTDEYLECWSKYTE 

Qi, KPFGDWPRKLKICVTRAEWAARTFAQGLAVAGOVVSKVSVVNPTAOCTHALLKMYCSHCRGL 

WTVKPCYNYCSNIMRGCLANQGDIDFEWNNFIDAMLMWAERLEGPENIESWMDPIDWKISDAIMN 

MODNSWOWSQKVFOGCGPPKPLPAGRISRSISESAFSARFRPHHPEERPTTAAGTSLDRLVTDVK 
EKLKQAKKEWSSLPSNVCNDERMAAGNGNEDDCNNGKGKSRYLFAWTGNGLANOGNNPEVOVDTS 

KPDILILRQIMALRVMTSKMKNAYNGNDVDFFDISDESSGEGSGSGCEYOOCPSEFDYNATDHAG 
KSANEKADSAGVRPGAQAYLLTWFCEL FLVMQREWR 

Itportant features : 

Signal peptide: 

amino acids 1-22 

ATP/GTP-binding site notif A (P-loop). 
artino acids 515-524 

N-glycosylation site. 

amino acids 514-518 

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

N-myristoylation sites. 

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

Glypicans proteins. 

amino acids 54-75, 105-157, 238-280, 309-346, 423-460, 468-506 



Patent Application Publication Sep. 25, 2003 Sheet 25 of 168 US 2003/0180917 A1 

FIGURE 25 
CTCGCCCT CAAATGGGAACGCTGGCCTGGGACTAAAGCATAGACCACCAGGCTGAGTATCCTGAC 
CGAGTCATCCCCAGGGATCAGGAGCCTCCAGAGGGAACCTTCCATTATATTCTCAAGCAACT 

TACAGCTGCACCGACAGTTGCGATGAAAGTTCTAATCTCTTCCCTCCTCCTGTTGCTGCCACTAA 
TGCTGATGTCCATGGTCTCTAGCAGCCTGAATCCAGGGGTCGCCAGAGGCCACAGGGACCGAGGC 
CAGGCTTCTAGGAGATGGCTCCAGGAAGGCGGCCAAGAAGTGAGTGCAAAGATTGGTTCCTGAG 

AGCCCCGAGAAGAAAATTCATGACAGTGTCTGGGCTGCCAAAGAAGCAGTGCCCCTGTGATCATT 
TCAAGGGCAATGTGAAGAAAACAAGACACCAAAGGCACCACAGAAAGCCAAACAAGCATTCCAGA 

GCCTGCCAGCAATTTCTCAAACAATGTCAGCTAAGAAGCTTTGCTCTGCCTTTGTAGGAGCTCTG 
AGCGCCCACTCTTCCAATTAAACATTCTCAGCCAAGAAGACAGTGAGCACACCTACCAGACACTC 
TTCTECTCCCACCCACTCTCCCACTGTACCCACCCCTAAATCATCCAGFGCTCTCAAAAAGCA 

TGTTTTTCAAGATCATTTTGTTTGTTGCTCTCTCTAGTGTCTTCTCTCTCGTCAGFCTTAGCCT 

GTGCCCTCCCCTTACCCAGGCTTAGGCTTAATTACCGAAAGATTCCAGGAAACTGTAGCTTCCT 

AGCTAGTGTCATTTAACCTTAAAGCAATCAGGAAAGTAGCAAACAGAAGTCAATAAATATTTTT 

AAATGTCAAAAAAAAAAAAAAAAAA 
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FIGURE 26 
MKVIISSLLLLLPLMIMSMWSSSLNPGWARGHRDRGOASRRWLOEGGOECECKDWFLRAPRRKFM 

TVSGLPKKQCPCDHFKGNVKKTRHQRHHRKPNKHSRACQCFLKQCCLRSEALPL 

Inportant features: 
Signal peptide: 

artino acids 1-22 

N-myristoylation sites. 

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

AGCTGGTCTGCCATGGACATCCTGGTCCCACTCCTGCAGCTGCTGGTGCTGCTTCTTACCCTGCC 
CCTGCACCTCATGGCTCTGCTGGGCTGCTGGCAGCCCCTGTGCAAAAGCTACTTCCCCTACCTGA 
TGGCCGTGCTGACTCCCAAGAGCAACCGCAAGATGGAGAGCAAGAAACGGGAGCTCTTCAGCCAG 

ATAAAGGGGCTTACAGGAGCCTCCGGGAAAGGGCCCTACTGGAGCTGGGCTGCGGAACCGGAGC 

CAACTTCAGTTCTACCCACCGGGCTGCAGGGTCACCTGCCTAGACCCAAATCCCCACTTTGAGA 

AGTTCCTGACAAAGAGCATGGCTGAGAACAGGCACCTCCAAATGAGCGGTTTGTGGTGGCTCCT. 

GGAGAGGACATGAGACAGCTGGCTGATGGCTCCATGGATGTGGTGGTCTGCACTCTGGTGCTGTG 

CTCTGTGCAGAGCCCAAGGAAGGTCCTGCAGGAGGTCCGGAGAGTACTGAGACCGGGAGGTGTGC 
TCTTTTTCGGGAGCATGTGGCAGAACCATATGGAAGCTGGGCCTTCATGTGGCAGCAAGTTTTC 

GAGCCCACCTGGAAACACATTGGGGATGGCTGCTGCCT CACCAGAGAGACCTGGAAGGATCTTGA 

GAACGCCCAGTTCTCCGAAATCCAAATGGAACGACAGCCCCCTCCCTTGAAGTGGCTACCTGTTG 
GGCCCCACATCATGGGAAAGGCFGTCAAACAATCTTTCCCAAGCTCCAAGGCACTCATTTGCTCC 

TTCCCCAGCCTCCAATTAGAACAAGCCACCCACCAGCCTATCTATCTTCCACTGAGAGGGACCTA 
gCAGAATGAGAGAAGACATTCATGTACCACCTACTAGTCCCTCTCTCCCCAACCTCTGCCAGGGC 
AATCTCTAACTTCAATCCCGCCTTCGACAGTGAAAAAGCTCTACTTCTACGCTGACCCAGGGAGG 

AAACACTAGGACCCTGTT GTATCCTCAACTGCAAGTTTCTGGACTAGTCTCCCAACGTTTGCCTC 
CCAAFGTTGTCCCTTTCCTTCGTTCCCATGGTAAAGCTCCTCTCGCTTTCCTCCTGAGGCTACAC 

CCATGCGTCTCTAGGAACTGGTCACAAAAGTCATGGTGCCTGCATCCCTGCCAAGCCCCCCTGAC 
CCTCTCTCCCCACTACCACCTTCTTCCTGAGCTGGGGGCACCAGGGAGAATCAGAGATGCTGGGG 

ATGCCAGAGCAAGACT CAAAGAGGCAGAGGTTTTGTTCT CAAATATTTTTTAATAAATAGACGAA 

ACCACG 
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FIGURE 28 
MDILVPLLQLLVLLLTLPLHLMALLGCWQPLCKSYFPYLMAVLTPKSNRKMESKKRELFSQIKGL 
TGASGKVALLELGCGTGANFOFYPPGCRVTCLDPNPHFEKFLTKSMAENRHLOYERFWWAPGEDM 

RQLADGSMDVW VCTLWLCSVOSPRKVLOEVRRVLRPGGWIFEWEHVAEPYGSWAFMWQOVFEPTW 

KHIGDGCCLTRETWKDLENAQFSETQMERQPPPLKWLPVGPHIMGKAVKQSFPSSKALICSFPSL 
QLEQATHQPIYLPLRGT 

Important features: 
Signal peptide: 

actino acids 1-23 

Leucine zipper pattern. 
artino acids O-32 

N-rayristoylation sites. 

amino acids 64-70, 78-84, 80-86, 91-97, 201-2O7 
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FIGURE 29 
CAATGTTTGCCTATCCACCTCCCCCAAGCCCCTTTACCTATGCTGCTGCTAACGCTGCTGCTGCT 

GCTGCTGCTGCTTAAAGGCTCATGCTTGGAGTGGGGACTGGTCGGTGCCCAGAAAGTCTCTTCTG 
CCACTGACGCCCCCATCAGGGATTGGGCCTTCTTTCCCCCTTCCTTTCTGTGTCTCCTGCCTCAT 

CGGCCTGCCATGACCTGCAGCCAAGCCCAGCCCCGTGGGGAAGGGGAGAAAGTGGGGGATGGCTA 
AGAAAGCTGGGAGATAGGGAACAGAAGAGGGTAGTGGGTGGGCTAGGGGGGCTGCCTTATTTAAA 
GTGGTTGTTTATGATTCTTATACTAATTTATACAAAGATATTAAGGCCCTGTTCATTAAGAAATT 

GTTCCCTTCCCCTGTGTTCAATGTTTGTAAAGATTGTTCTGTGTAAATATGTCTTTATAATAAAC 
AGTTAAAAGCTGAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 30 
MLLLTLLLLLLLKGSCLEWGLVGAQKVSSATAPIRDWAFFPPSFLCLLPHRPAMTCSQAQPRG 
EGEKWGOG 

Inportant features : 
Signal peptide : 

artino acids 1-15 

Growth factor and cytokines receptors family: 
amino acids 3-18 
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FIGURE 31 
GTTGAATTCCTTCAACTATACCCACAGTCCAAAAGCAGACT CACTGTGTCCCAGGCTACCAGT 

CCTCCAAGCAAGTCATTTCCCTTATTAACCGATGTGTCCCT CAAACACCTGAGTGCTACTCCCT 

ATTTGCATCTGTTTTGATAAATGATGTTGACACCCTCCACCGAATTCTAAGTGGAATCATGTCGG 
GAAGAGATACAATCCTTGGCCTGTGTATCCTCGCATTAGCCTTGTCTTTGGCCATGATGTTTACC 
TTCAGATTCATCACCACCCTTCTGGTTCACATTTTCATTTCATTGGTTATTTTGGGATGTTGTT 

TGTCTGCGGTGTTTTATGGTGGCTGTATTATGACTATACCAA CGACCTCAGCATAGAATTGGACA 

CAGAAAGGGAAAATATGAAGTGCGTGCTGGGGTTTGCTATCGTATCCACAGGCATCACGGCAGTG 

CTGCTCGTCTTGATTTTTGTTCTCAGAAAGAGAATAAAATTGACAGTTGAGCTTTTCCAAATCAC 

AAATAAAGCCATCAGCAGTGCTCCCTTCCTGCTGTTCCAGCCACTGTGGACATTTGCCATCCTCA 

TTTTCTTCTGGGTCCTCTGGGTGGCTGTGCTGCTGAGCCTGGGAACTGCAGGAGCTGCCCAGGTT 

ATGGAAGGCGGCCAAGTGGAAATAAGCCCCTTTCGGGCATTCGGTACATGGGTCGTACCATTT 

AATTGGCCTCATCTGGACTAGTGAATTCATCCTTGCGTGCCAGCAAATGACTATAGCTGGGGCAG 

TGGTTACTTGTTATTTCAACAGAAGTAAAAATGATCCTCCTGATCATCCCATCCTTTCGTCTCTC 

TCCATTCTCTTCTFCTACCATCAAGGAACCGTTGTGAAAGGGCATTFAATCTCTGTGGTGAG 

GATTCCGAGAATCATTGTCATGTACATGCAAAACGCACIGAAAGAACAGCAGCATGGGCATTGT 

CCAGGTACCTGTECCGATGCTGCTACGCTGTTTCTGGTGTCTTGACAAATACCTGCTCCATCTC 

AACCAGAATGCATATACTACAACTGCTATTAATGGGACAGATTTCTGTACATCAGCAAAAGATGC 

ATTCAAAATCTTGTCCAAGAACTCAAGTCACTTTACATCTATTAACTGCTTTGGAGACTTCATAA 
TTTTTCTAGGAAAGGTGTTAGTGGTGTGTTTCACTGTTTTTGGAGGACT CATGGCTTTTAACTAC 
AATCGGGCATTCCAGGTGTGGGCAGTCCCTCTGTTATTGGTAGCTTTTTTTGCCTACTTAGTAGC 

CCATAGTTTTTTATCTGTGTTTGAAACTGTGCTGGATGCACTTTTCCTGTGTTTTGCTGTTGATC 
TGGAAACAAATGATGGATCGTCAGAAAAGCCCTACTTTATGGATCAAGAATTCTGAGTTTCGTA 

AAAAGGAGCAACAAATTAAACAATGCAAGGGCACAGCAGGACAAGCACTCATTAAGGAATGAGGA 

GGGAACAGAACTCCAGGCCATTGGAGATAGATACCCATTTAGGTATCTGTACCTGGAAAACATT 

TCCTTCTAAGAGCCATTTACAGAATAGAAGATGAGACCACTAGAGAAAAGTTAGTGAATTTTTTT 

TTAAAAGACCTAATAAACCCTATTCTTCCT CAAAA 
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FIGURE 32 
MSGROTILGLCILALALSLAMMETERFETTLVHFISLWILGLLFWCGVLWWLYYDYTNDLSE, 

LDTERENMKCVLGFAIVSTGITAVLLWLIFVLRKRIKLTVELFQITNKAISSAPELLFQPLWTFA 
ILIFE"WWLWVAWLLSLGTAGAAQVMEGGOVEYKPLSGIRYMWSYHLIGLIWTSE FILACQCMTIA 

GAVVTCYFNRSKNDPPDHPILSSLSILFFYHQGTVVKGSFLISWVRIPRI IWMYMONALKEQQHG 

ALSRYLFRCCYCCEWCLBKYLL HLNONAYTTTAINGTDFCTSAKDAFKILSKNSSHFTSINCEGD 
FIIFLGKVLVVCFTVFGGLMAFNYNRAFQWWAVPLLLWAFFAYLVAHSFLSWFETVLDALFLCFA 

WDTETNDGSSEKPYFMDOEFLSFWKRSNKLNNARAQQDKHSLRNEEGTELQAIVR 

IILaportant features: 

Signal peptide: 

anino acids -20 

Putative transmembrane domains : 

artino acids 35-54, 75-97, 126-146, 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 
GTTCGATTAGCTCCTCTGAGAAGAAGAGAAAAGGTTCTGGACCTCTCCCTGTTTCTTCCTTAGA 
ATAATTTGTATGGGATTTGTGATGCAGGAAAGCCTAAGGGAAAAAGAATATTCATTCTGTGTGGT 
GAAAATTTTTTGAAAAAAAAATTGCCTTCTTCAAACAAGGGTGTCATTCTGATATTTATGAGGAC 
TGTTGTTCTCACTATGAAGGCATCTGTTATTGAAATGTTCCTTGTTTTGCTGGTGACTGGAGTAC 
ATCAAACAAAGAAACGGCAAAGAAGATTAAAAGGCCCAAGTTCACTGTGCCTCAGACAACTGC 
GATGTCAAAGCCGGAAAGATCATCGACCTGAGTTCATGTGAAATGTCCAGCAGGATGCCAAGA 
CCCCAAATACCATGTTTATGGCACTGACGTGTATGCATCCTACTCCAGTGTGTGTGGCGCTGCCG 
TACACAGGGTGTGCTTGATAATTCAGGAGGGAAAATACTTGTTCGGAAGGTTGCTGGACAGTCT 
GGTTACAAAGGGAGTATTCCAACGGTGTCCAATCGTTATCCCTACCACGATGGAGAGAATCCTT 
TATCGTCTTAGAAAGTAAACCCAAAAAGGGTGTAACCTACCCATCAGCTCTTACATACT CATCAT 
CGAAAAGTCCAGCTGCCCAAGCAGGTGAGACCACAAAAGCCTATCAGAGGCCACCTATTCCAGGG 
ACAACTGCACAGCCGGTCACTCTGATGCAGCTTCTGGCTGTCACTGTAGCTGTGGCCACCCCCAC 
CACCTTGCCAAGGCCATCCCCTTCTGCTGCTTCTACCACCAGCATCCCCAGACCACAATCAGTGG 
GCCACAGGAGCCAGGAGATGGATCTCTGGTCCACTGCCACCTACACAAGCAGCCAAAACAGGCCC 
AGAGCTGACCAGGTATCCAAAGGCAAGATCCTTCAGGAGCTGCCTTCCAGAAACCTGTTGGAGC 
GGATGTCAGCCTGGGACTTGTTCCAAAAGAAGAATTGAGCACACAGTCTTTGGAGCCAGTATCCC 
TGGGAGATCCAAACTGCAAAATTGACGTCGTTTAATTGATGGGAGCACCAGCATTGGCAAA 
CGGCGATTCCGAATCCAGAAGCAGCTCCTGGCTGATGTTGCCCAAGCTCTTGACATTGGCCCTGC 
CGGTCCACTGATGGGTGTTGTCCAGTAGGAGACAACCCTGCTACT CACTTAACCTCAAGACAC 
ACACGAATTCTCGAGATCTGAAGACAGCCATAGAGAAAATTACTCAGAGAGGAGGACTTTCTAAT 
GTAGGTCGGGCCATCTCCTTGTGACCAAGAACTTCTTTTCCAAAGCCAAGGAAACAGAAGCGG 
GGCTCCCAATGTGGTGGTGGIGATGGTGGATGGCTGGCCCACGGACAAAGTGGAGGAGGCTTCAA 
GACTTGCGAGAGAGTCAGGAATCAA CATTTTCTTCAT CACCATTGAAGGTGCTGCTGAAAATGAG 
AAGCAGTATGTGGTGGAGCCCAACTTTGCAAACAAGGCCGTGTGCAGAACAAACGGCTTCTACTC 
GCTCCACGTGCAGAGCTGGTTTGGCCTCCACAAGACCCTGCAGCCTCTGGTGAAGCGGGTCTGCG 
ACACTGACCGCCTGGCCTGCAGCAAGACCTGCTTGAACTCGGCTGACATTGGCTTCGTCACGAC 
GGCTCCAGCAGTGTGGGGACGGGCAACTTCCGCACCGTCCTCCAGTTTGTGACCAACCTCACCAA 
AGAGTTTGAGATTTCCGACACGGACACGCGCATCGGGGCCGTGCAGTACACCTACGAACAGCGGC 
EGGAGTTTGGGTTCGACAAGTACAGCAGCAAGCCTGACATCCTCA ACGCCATCAAGAGGGTGGGC 
TACTGGAGGGTGGCACCAGCACGGGGGCTGCCATCAACTTCGCCCTGGAGCAGCTCTTCAAGAA 
GTCCAAGCCCAACAAGAGGAAGTTAATGATCCCATCACCGACGGGAGGTCCTACGACGACGTCC 
GGAFCCCAGCCATGGCTGCCCATCTGAAGGGAGTGATCACCTATGCGATAGGCGTTGCCTGGGCT 
GCCCAAGAGGAGCTAGAAGTCATTGCCACTCACCCCGCCAGAGACCACTCCTTCTTTGTGGACGA 
GTTTGACAACCTCCATCAGTATGTCCCCAGGATCATCCAGAA CATTTGTACAGAGTTCA ACT CAC 
AGCCTCGGAACTGAATTCAGAGCAGGCAGAGCACCAGCAAGTGCTGCTTTACTAACTGACGTGTT 
GGACCACCCCACCGCTTAATGGGGCACGCACGGTGCATCAAGTCTTGGGCAGGGCATGGAGAAAC 
AAATGTCTTGTTATTAFTCTTTGCCATCATGCTTTTTCATATCCAAAACTTGGAGTTACAAAGA 
TGATCACAA ACGTATAGAATGAGCCAAAAGGCTACATCATGTTGAGGGTGCTGGAGATTTTACAT 
TTTGACAATTGTTTTCAAAATAAATGTTCGGAATACAGIGCAGCCCTTACGACAGGCTTACGTAG 
AGCTTTTGTGAGATTTTTAAGTTGTTATTTCTGATTTGAACTCTGTAACCCTCAGCAAGTTTCAT 
TTTEGICAGACAATGTAGGAATTGCTGAATTAAATGTTAGAAGGATGAAAAATAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAG 
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FIGURE 34 
MRTWWITMKASWIEMELWLLWTGVHSNKETAKKIKRPKFTVPCINCDVKAGKIIDPEFIVKCPAG 
cQDPKYHWYGTDVYASYSSVCGAAVHSGVLDNSGGKILWRKVAGQSGYKGSYSNGVOSLSLPRWR 
ESFIVLESKPKKGWTYPSALTYSSSKSPAAQAGETTKAYQRPPIPGTTAQPWTLMOLLAVTWAVA 
TPTTLPRPSPSAASTTSIPRPQSVGHRSQEMDLWSTATYTSSQNRPRADPGIQRQDPSGAAEQKP 
WGADWSLGLWPKEELSTOSLEPVSLGDPNCKDLSFILIDGSTSIGKRR FRIQKOLL ADVAQALDI 

GPAGPLMGVVOYGDNPATHENLKTHTNSROLKTAIEKITQRGGLSNVGRAISFWTKNFFSKANGN 
RSGAPNVVVVMVDGWPTDKVEEASRLARESGINIFFITIEGAAENEKQYWWEPNFANKAVCRTNG 
FYSLHVQSWFGLHKTLQPLVKRVCDTDRLACSKTCLNSADIGFVIDGSSSVGTGNFRTVLQFVTN 
LTKEFEIS DTOTRIGAVOYTYEQRLEFGFDKYSSKPDILNAIKRWGYWSGGTSTGAAIN FALEOL 

FKKSKPNKRKLMILITDGRSYDDVRIPAMAAHLKGVITYAIGVAWAAQEELEVIATH PARDHSFF 
WDEFDNLHOYVPRIQNICTEFNSQPRN 

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, 115-121, 262-268. 367-373, 389-395, 
431-437, 466-472, 509-515, 57 O-57 6 571-577. 575-581, 627-633 

Amidation site. 

amino acids 304-308 
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FIGURE 35 
CCGAGCACAGGAGAGCCTGCGTTTAGGAGGTGGCTGCGTGTGGGAAAAGCTACAAGGAAGAAATTGC 

CAAACCAIGCTTTTTTTCTGTTTTCAGAGTAGTTCACAACAGATCTGAGTGTTTTAATTAAGCAGGAAT 

ACAGAAAACAACAAAAAACTTAAGCTTAATTCATCGGAATTCCACAGTTTCTTAGCTCCCTGGACCC 

GGTTGACCTGTTGGCTCTCCCGCTGGCTGCTCTATCACGTGGTGCTCTCCGACTACT CACCCCGAGTGTA 

AAGAACCTTCGGCTCGCGTGCTTCTGAGCTGCTGTGGATGGCCTCGGCTCTCTGGACTGTCCTTCCGAGTA 
GGATGTCACTGAGATCCCTCAAATGGAGCCTCCTGCTGCTGTCACTCCTGAGTTTCTTTGTGATGTGGTAC 
CTCAGCCTTCCCCACTACAATGTGATAGA ACGCGTGAACTGGAGTACTTCTATGAGTATGAGCCGATTA 

CAGACAAGACTTTCACTTCACACTTCGAGAGCATTCAAACTGCTCTCATCAAAATCCATTTCGGTCAETC 

TGGTGACCTCCCACCCTTCAGAGTGAAAGCCAGGCAGGCCATTAGAGTACTGGGGGAAAAAAAGTCT 

TGGTGGGGATATGAGGTTCTTACATTTTCTTATTAGGCCAAGAGGCTGAAAAGGAAGACAAAATGTTGGC 

ATTGTCCTTAGAGGATGAACACCTTCTTATGGTGACATAATCCGACAAGATTTTTTAGACACATATAATA 
ACCTGACCTTGAAAACCATTATGGCATTCAGGTGGGTAACTGAGTTTTGCCCCAATGCCAAGTACGTAAG 

AAGACAGACACTGATGTTTTCATCAATACTGGCAAFTAGTGAAGTATCTTTTAAACCTAAACCACCAGA 

GAAGTTTTTCACAGGTTATCCTCTAATTGATAATTATTCCTATAGAGGATTTTACCAAAAAACCCATATTT 
CTTACCAGGAGTATCCTTCCAAGGTGTTCCCTCCATACTGCAGTGGGTTGGGTTATATAATGTCCAGAGAT 
TTGGTGCCAAGGACAATGAAATGATGGGTCACGTAAAACCCATCAAGTTTGAAGATGTTTATGTCGGGAT 
CTGTTTGAACTTATAAAAGTGAACATTCATATTCCAGAAGACACAAATCTTCTTCTATATAGAATCC 

ATGGAGCGCAACTGAGACGTGTGATTGCAGCCCATGGCTTCTTCCAAGGAGATCATCACTTTT 

TGGCAGGTCATGCTAAGGAACACCACATGCCATTATTAACTTCACATTCTACAAAAAGCCTAGAAGGACAG 
GATACCTTGTGGAAAGTGTTAAATAAAGTAGGTACTGTGGAAAATTCATGGGGAGGTCAGTGTGCTGGCTF 
ACACTGAACTGAAACTCAGAAAAACCCAGACTGGAGACTGGAGGGTTACACGTGATTTATTAGTCAGG 

CCCTCAAAGATGATAGGGAGGAATAAATATAAAGGAATTGGAGGTTTTTGCTAAAGAAATTAATAGG 

ACCAAACAATTTGGACATGTCATTCTGTAGACTAGAATTTCTTAAAAGGGTGTTACTGAGTTATAAGCTCA 
CTAGGCTGAAAAACAAAACAATGTAGAGTTTATTATTGAACAATGTAGTCACTTGAAGGTTTTGTGTA 
TATCTATGGGATTACCAATTTAAAAATAATGAGTCTGTGTCAAAAAACTTCTTCACTGAAGTATA 

CTGAACAAAATTTTACCTGTTTTTGGCATTATAAAGTACTTCAAGATGTTGCAGTATTTCACAGTTATT 

ATTATTTAAAATTACTTCAACTTTGTGTTTTTAAATGTTTTGACGATTTCAATACAAGATAAAAAGGATAG 
TGAATCATTCTTTACAGCAAACATTTTCCAGTTACTTAACTGATCAGTTTATATTGATACATCACTCCA 
TTAATGTAAAGTCATAGGTCATTATTGCATATCAGTAATCTCTTGGACTTGTAAAATTTTACTGTGGT 
AATATAGAGAAGAATTAAAGCAAGAAAATCTGAAAA 
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FIGURE 36 
MASALWTVLPSRMSLRSLKWSLLLLSLLSFEVMWYLSLPHYNVIERVNWMYFYEYEPIYRODFHF 

TLREHSNCSHONPFLVILVTSHPSDVKARQAIRVTWGEKKSWWGYEVLTFFLLGQEAEKEDKMLA 
LSLEDEHLLYGDIYRODFLDTYNNLTLKTIMAFRWVTEFCPNAKYVMKTDTDVFINTGNLVKYLL 
NLNHSEKFFTGYPLIDNYSYRGEYQKTHISYQEYPFKVFPPYCSGLGYIMSRDLVPRIYEMMGHW 

KPIKFEDVYVGICLNLLKVNIHIPEDTNLFFLYRIHLDVCQLRRVIAAHGFSSKEIITFWQVMLR 
NTTCHY 

Important features: 

Type II transmembrane donain : 
amino 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. 
airino acids 271-27 
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FIGURE 37 
CGCTCGGGCACCAGCCGCGGCAAGGATSGAGCTGGGTTGCTGGACGCAGTTGGGGCTCACTTTTCTTCAGCTCCTTCTCATC 
TCGTCCTTGCCAAGAGAGTACACAGTCATTAATGAAGCCTGCCCTGGAGCAGAGTGGAATATCATGTGTCGGGAGTGCTGTG 
AATAGATCAGAGAGGCGCGCCCCGGAAAGAGGGAAGTCGTGGGTTATACCACCCGCGCAGGAATGAGGAGAA 

TGAGTGTGACTCCTGCCTGACCACCCAGGTTGTACCATCTTTGAAAACTGCAAGAGCFGCCGAAATGGCTCATGGGGGGGT 

ACCTTGGATGACTTCTATGTGAAGGGGTTCTACTGTGCAGAGTGCCGAGCAGGCTGGTACGGAGGAGACTGCATGcGATGTG 
GCCAGGITCTGCGAGCCCCAAAGGGCAGATTTTGTGGAAAGCTATCCCCTAAATGCTCACTGTGAATGGACCATICAGC 
TAAAcCGGGTTGICATCCAACTAAGATTTGFCATGTTGAGTCTGGAGTTTGACTACATGTGCCAGTATGACTATGTEGAG 

GTTCGTGAGGAGACAACCGCGATGGCCAGACATCAAGCGGTCTG.GGCAACGAGCGGCCAGCTCCTATCCAGAGCATAG 
GATCCCACTCCACGTCCCTCCACTCCGATGGCTCCAAGAATTTTGACGGTTTCCAGCCAiiAGAGGAGATCACAGC 

ATGCTCCTCATCCCCTTGTTTCCATGACGGCACGTGCGTCCTTGACAAGGCTGGATCTTACAAGTGTGCCTGCTTGGCAGGC 
ATACTGGGCAGCGCTGIGAAAAICCCTTGAAGAAAGAAACGCCAGACCCTGGGGGCCCAGTCAATGGGACCAGAAAA 
TAACAGGGGGCCCTGGGCTTATCAACGGACGCCAIGCTAAAATTGGCACCGTGGTGTCTTFCTTTTGTAACAACTCCTATGT 
TCTTAGGGCAAGAGAAAAGAACTTGCCAGCAGAATGGAGAGTGGCAGGGAAACAGCCCATCTGCATAAAAGCCTGCCGA 
GAACCAAAGATTTCAGACCGGTGAGAAGGAGAGTTCTCCGATGCAGGTCAGTCAAGGGAGACACCATEACACCAGCTAT 

ACTCAGCGGCCTTCAGCAAGCAGAAACTGCAGAGTGCCCCTACCAAGAAGCCAGCCCTTCCCTTTGGAGATCTGCCCATGGG 

ATACCAACATCTGCATACCCAGCTCCAGTATGAGTGCATCTCACCCTTCTACCGCCGCCTGGGCAGCAGCAGGAGGACATGT 
CGAGGACGGGAAGTGGAGTGGGCGGGCACCATCCTGCACCCTACGCGGGAAAATGAGA ACATCACTGCTCCAAAGA 

CCCAAGGGGCGCGGCCGGGCAGGCAGCCATCTACAGGAGGACCAGCGGGGGCATGACGGCAGCCTACACAAGGGAGC 
GTGGTTCCTAGTCTGCAGcGGTGccCTGGTGAATGAGCGCACTGTGGTGGTGGCTGCCCACTGTGTTACTGACCTGGGGAAG 
GTCACCATGATCAAGACAGCAGACCGAAAGTGTTTTGGGGAAATCTACCGGGATGATGACCGGGAGAGAASACCATCC 
AGAGCCTACAGATTTCTGCTATCACGCACCCAACTAGACCCCATCCTGCTTGAGCTGACATCGCCATCCTGAAGCT 
CCTAGACAAGGCCCGTACAGCACCCGAGTCCAGCCCATCTGCCTCGCTGCCAGTCGGGATCTCAGCACTTCCTFCCAGGAG 

TCCCACATCACGTGGCEGGCTGGAATGTCCTGGCAGACGGAGGAGCCCTGGCTTCAAGAACGACACACTGCGCTCTGGGG 
GGCAGTGTGGTGGACCGCTGCTGTGTGAGGAGCAGCATGAGGACCATGGCATCCCAGTGAGGCACTGATAACATGTT 
CTGTGCCAGCTGGGAACCCACGCCCCCTGATATCGCACTGCAGAGACAGGAGGCATCGCGGCGGTCCTTCCCGGGA 
CGAGCATCTCCTGAGCCACGCTGGCATCTGATGGGACGGTCAGCTGGAGCTATGATAAAACATGCAGCCACAGGCTCTCCA 
CTGCCTTCACCAAGGTGCTGCCTTTTAAAGACTGGATTGAAAGAAATATGAAAEgAACCATGCTCATGCACTCCTTGAGAAG 
GCGTAATCCGTCTGTACGTGTGTCATTGCGTGAAGCAGGGGGCCTGAAGTGTGATTGGCCTGTGAACTTGGCT 
GTGCCAGGGCTTCTGACTTCAGGGACAAAACTCAGTGAAGGGTGAGTAGACCTCCATTGCTGGTAGGCTGATGCCGCGTCCA 
CTACTAGGACAGCCAATGGAAgAGCCAGGGCTTGCAAGAAGTAAGTTTCTTCAAAGAAGACCAAACAAAACCTCTCCA 

CTCCACTGACCTGGTGGTCTTCCCCAACTTCAGTTAACGAATGCCATCAGCTTGACCAGGGAAGATCTGGGCTTCATGAG 
GCCCCTTTTGAGGCTCTCAAGTTCTAGAGAGCTGCCTGTGGGACAGCCCAGGGCAGCAGAGCTGGGATGTGGTGCATGCCTT 
TGTGTACATGGCCACAGTACAGTCTGGTCCTTTTCCTTCCCCA CTCTGTACACAITTTAATAAAATAAGGGTTGGCTTCT 

GAACTACAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 38 
MELGCWTQLGLTFEQLLLISSLPREYTVINEACPGAEWNIMCRECCEYDQIECWCPGKREV VGYT 

IPCCRNEENECDSCLIHPGCTIFENCKSCRNGSWGGTLDDFYVKGFYCAECRAGWYGGDCMRCGO 

VLRAPKGQILLESYPLNAHCEWTIHAKPGFVIQLREVMLSLEFDYMCOYDY VEVRDGDNRDGoII 
KRVCGNERPAPOSIGSSLHWLFHSDGSKN FDGFHAYEEITACSSSPCFHDGTCWLDKAGSYKC 

ACLAGYTGQRCENELEERNCSDPGGPVNGYOKITGGPGLINGRHAKIGTV VSFECNNSYWLSGNE 

KRTCQQNGEWSGKQPICIKACREPKISDLVRRRVLPMQVQSRETPLHQLYSAAFSKQKLOSAPTK 
KPALPFGDLPMGYOHLHTQLQYECISPEYRRLGSSRRTCLRTGKWSGRAPSCIPICGKIENITAP 
KTQGLRWPWQAAIYRRTSGVHDGSLHKGAWFLVCSGALWNERTVVVAAHCVTDLGKVTMIKTAD, 

KWWLGKEYRDDDRDEKTIOSLOSAIILHENYDPILLDADIAILKLLDKARISTRVQPICLAASR 

DLSTSFQESHITVAGWNVLADVRSPGFKNDTLRSGVVSVVDSLLCEEOHEDHGIPvSVTDNMFCA 
SEPTAPSDICTAETGGIAAVSFPGRASPEPRWHLNGLWSWSYDKTCSHRISTAFTKVLPFKOWI 

ERNMK 

Important features of the protein: 
Signal peptide: 

arino acids 1-23 

EGF-like domain cysteine pattern signature. 
aimino acids 260-272 

N-glycosylation sites. 

amino acids 96-100, 279-283, 31.6-320, 451 - 455, 614-618 
N-myristoylation sites. 

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

anino acids 5 6- 60 

Serine proteases, trypsin family. 
amino acids 489-506 

CUB domain proteins profile. 
arcino acids 150-167 
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FIGURE 39 
GGTTCCTACATCCTCTCATCTGAGAATCAGAGAGCATAATCTTCTTACGGGCCCGTGATTTATTAACGTGGCTTAATC 
TGAAGGTTCCAGTCAAATTCTTTGTGATCTACTGATTGTGGGGGCATGGCAAGGTTGCTTAAAGGAGCTTGGCTGG 

TTTGGGCCCTTGTAGCTGACAGAAGGTGGCCAGGGAGAATGCAGCACACTGCTCGGAGAATGAAGGCGCTTCTGTTGC 
TGGTCTTGCCTTGGCTCAGTCCTGCTAACTACATTGACAATGTGGGCAACCTGCACTTCCTGTATTCAGAACTCTGTA 
AAGGGCCTCCCACACGGCCTGACCAAAGATAGGAAGAGGCGCTCACAAGAGGCGCCAGACGGCTGTGCGAGCC 

TCACAGCCACGGCTCCCCCCCAGAGGTTTCTGCAGCGCCACCATCTCCTTAATGACAGACGAGCCTGGCCTAGACA 

ACCCTGCCTACGTGTCCTCGGCAGAGGACGGGCAGCCAGCAATCAGCCCAGTGGACTCTGGCCGGAGCAACCGAACTA 

GGGCACGGCCCTTGAGAGATCCACAAGAAGCAGATCATAAAAAAATAAATCGAGCTTGAGGTCCGAA 

GGACAAAGAGCGGGAGTGCAGTTGCCAACCAGCCGACCAGGGCAGGGAAAATTCTGAAAACACCACGCCCCTGAAG 

TCTTTCCAAGGTTGTACCACCTGATTCCAGATGGTGAAATTACCAGCATCAAGATCAATCGAGTAGATCCCAGTGAAA 
GCCTCTCTATTAGGCTGGTGGGAGGTAGCGAAACCCCACTGGTCCATATCATATCCAACACATTTATCGTGAGGGG 

TGATCGCCAGAGACGGCCGGCTACTGCCAGGAGACATCATTCTAAAGGTCAACGGGATGGACATCAGCAATGTCCCTC 
ACAACTACGCTGTGCGTCTCCTGCGGCAGCCCTGCCAGGTGCTGTGGCTGACTGTGATGCGTGAACAGAAGTTCCGCA 
GCAGGAACAAGGACAGGCCCCGGAGCCTACAGACCCCGAGATGACAGCTTTCACGTGATTCTCAACAAAAGTAGCC 

CCGAGGAGCAGCTTGGAATAAAACTGGTGCGCAAGGTGGATGAGCCTGGGGTTTTCATCTTCAATGTGCTGGATGGCG 
GTGTGGCATATCGACATGGTCAGCTTGAGGAGAATGACCGTGTGTTAGCCATCAATGGACATGATCTTCGATATGGCA 
GCCCAGAAAGTGCGGCTCATCTGAFTCAGGCCAGIGAAAGACGTGTTCACCTCGTCGTGTCCCGCCAGGTTCGGCAGC 

GGAGCCCTGACATCTTTCAGGAAGCCGGCTGGAACAGCAATGGCAGCTGGTCCCCAGGGCCAGGGGAGAGGAGCAACA 
CTCCCAAGCCCCTCCATCCTACAATTACTTGTCAEGAGAAGGTGGFAAATATCCAAAAAGACCCCGGTGAACTCTCG 

GCATGACCGTCGCAGGGGGAGCATCACATAGAGAATGGGATTTGCCTATCTATGTCATCAGTGTTGAGCCCGGAGGAG 
CAAAGCAGASATGGAAGAATAAAAACAGGGACATGGAATGTGGAGGGGTCGAACTGACAGAGGCAGCC 

GGAGGAGGCAGTGGCATTATTGAAAAGAACATCATCCTCGATAGTACT CAAAGCTTTGGAAGTCAAAGAGTATTGAGC 

CCCAGGAAGACFGCAGCAGCCCAGCAGCCCTGGACTCCAACCACAACATGGCCCCACCCAGTGACTGGTCCCCATCCT 
GGGTCATGTGGCTGGAATTACCACGGTGCTTGTATAACTGTAAAGATATTGTATTACGAAGAAACACAGCTGGAAGTC 
TGGGCTTCTGCAGTAGGAGGTTATGAAGAAACAATGGAAACAAACCTTTTTCATCAAATCCAGTGAAGGAA 

CACCAGCATACAAGAGGAAGAATTAGATGTGGIGATATICTTCTTGCTGTCAAGGTAGAAGTACACAGGAATGA 

TACATGCTTGCTTGGCAAGACTGCTGAAAGAACTTAAAGGAAGAATTACTCTAACTATTGTTTCTTGGCCTGGCACTT 
TTTTATAGAATCAATGATGGGTCAGAGGAAAACAGAAAAATCACAAATAGGCTAAGAAGTTGAAACACTATATTTAFC 
TTGTCAGTTTTTATATTTAAAGAAAGAATACATTGTAAAAATGTCAGGAAAAGTATTGATCATCTAATGAAAGCCAGT 

ACACCCAGAAAAATGATTCCAAAAAAAAAAACACAGTTTTTTCAGTGGGAGGATTCTCATACCAC 

AACATGTTTATATTTTTTCTATTCAATAAAAAGCCCTAAAACAACTAAAATGATTGATTTGTATACCCCACTGAA." 

CAAGCGATTTAAATTTAAAATTTGGTATATGCTGAAGTCGCCAAGGGTACATTATGGCCATTTTAATTACAGC 

AAAAATTTTTTAAAATGCATTGCFGAGAAACGTTGCTTTCATCAAACAAGAATAAAEATTTTTCAGAAGTTAAA 
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FIGURE 40 
MKALLLLVLPWLSPANYIDNVGNLHFLYSELCKGASHYGLTKDRKRRSODGCPDGCASLTATAPS 

PEVSAAATISLMTDEPGLDNPAYVSSAEDGQPAISPVDSGRSNRTRARPFERSTIRSRSFKKINR 

ALSVLRRTKSGSAVANHADOGRENSENTTAPEVFPRLYHLIPDGEITSIKINRVDPSESLSIRLV 

GGSETPLVHIIIQHIYRDGVIARDGRLLPGDIILKVNGMDISNVPHNYAVRLLRQPCQVLWLTVM 
REOKFRSRNNGOAPDAYRPRDDSFHVILNKSSPEEOLGIKLVRKWDEPGVFIFNVLDGGWAYRHG 

OLEENDRVLAINGHDLRYGSPESAAHILICASERRVHLWWSROVRORSPDIFCEAGWNSNGSWSPG 

PGERSNTPKPLHPTITCHEKVVNIQKDPGESLGMTWAGGASHREWDLPIY WISWEPGGVISRDGR 

IKT GDILLNVDGVELTEVSRSEAVALLKRTSSSIWLKALEWKEYEPOEDCSSPAALDSNHNMAPP 

SDWSPSWVMWLELPRCLYNCKDIWLRRNTAGSLGFCIWGGYEEYNGNKPFFIKSIVEGTPAYNDG 

RIRCGDILAWNGRSTSGMIHACIARLLKEKGRTLTWSWPGTEL 

Important features: 
Signal peptide: 
amino acids 1-15 

N-glycosylation sites. 

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

Tyrosine kinase phosphorylation sites. 
amino acids 433-441, 492-500 

N-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 

CTTGCCTGCAGTGAAGCAGAGAGATAGATATTATTCACGTAATAAAAAACAIGGGCTTCAACCTGACT 
TTCCACCTTTCCTACAAATTCCGATTACTGTTGCTGTTGACTTTGGCCTGACAGTGGTTGGGTGGGC 

CACCAGTAACTACTTCGTGGGTGCCATTCAAGAGATTCCTAAAGCAAAGGAGTTCATGGCTAATTTCC 
ATAAGACCCTCATTTTGGGGAAGGGAAAAACTCTGACTAATGAAGCATCCACGAAGAAGGTAGAACT 
GACAACTGTCCTTCTGTGTCCCTTACCTCAGAGGCCAGAGCAAGCTCATTTTCAAACCAGATCTCAC 
TTGGAAGAGGTACAGGCAGAAAATCCCAAAGTGTCCAGAGGCCGGTATCGCCCTCAGGAATGTAAAG 

CTTACAGAGGGTCGCCATCCTCGTTCCCCACCGGAACAGAGAGAAACACCTGATGTACCTGCTGGAA 
CATCTGCATCCCTTCCTGCAGAGGCAGCAGCTGGAATGGCATCTACGTCATCCACCAGGCTGAAGG 
TAAAAAGTTTAATCGAGCCAAACTCTTGAATGTGGGCTATCTAGAAGCCCT CAAGGAAGAAAATTGGG 

ACTGCTTTATATCCACGATGTGGACCTGGTACCCGAGAATGACTTAACCTTTACAAGTGTGAGGAG 
CACCCAAGCATCTGGTGGTTGGCAGGAACAGCACTGGGTACAGGTTACGTTACAGTGGAATTT''GG 

GGGTGITACTGCCCTA AGCAGAGAGCAGTTTTTCAAGGTGAATGGATTCTCTAACAACTACTGGGGAT 

GGGGAGGCGAAGACGATGACCTCAGACTCAGGGTTGAGCTCCAAAGAAGAAAATTTCCCGGCCCCTG 

CCTGAAGTGGGTAAAATACAATGGTCTTCCACACTAGAGACAAAGGCAATGAGGTGAACGCAGAACG 
GATTGAAGCTCTTACACCAAGTGTCACGAGTCTGGAGAACAGATGGGTTGAGTAGTTGTTCTTATAAAT 

TAGTATCTGTGGAACACAATCCTTTATATATCAACATCACAGTGGATTTCTGGTTTGGTGCATGACCC 
TGGATCTTTTGGTGAGTTTGGAAGAACTGATTCTTTGTTTGCAATAATTTTGGCCTAGAGACTTCAA 

ATAGTAGCACACAFTAAGAACCTGTTACAGCTCATTGTTGAGCTGAATTTTTCCTTTTTGTATTTTC 
TAGCAGAGCTCCTGGTGATGTAGAGTATAAAACAGTGAACAAGACAGCTTTCTTAGTCATTTTGAT 
CATGAGGGTTAAAEATTGAATAGGATACTTGAAGGACTTATATAAAAGGATGACCAAAGGATAA 

AATGAACGCTATTGAGGACTCTGGTTGAAGGAGATTTAT"AAATTTGAAGTAATATATATGGGAT 

AAAAGGCCACAGGAAATAAGACTGCTGAATGTCTGAGAGAACCAGAGTTGTTCTCGTCCAAGGTAGAA 

AGGTACGAAGATACAATACTGTTATCATTTATCCTGTACAATCATCTGTGAAGTGGTGGTGTCAGGT 

GAGAAGGCGTCCACAAAAGAGGGGAGAAAAGGCGACGAATCAGGACACAGTGAACTTGGGAATGAAGA 
GGTAGCAGGAGGGTGGAGTGTCGGCTGCAAAGGCAGCAGTAGCTGAGCTGGTTGCAGGTGCTGATAGC 

CTTCAGGGGAGGACCTGCCCAGGTATGCCTTCCAGTGATGCCCACCAGAGAATACATTCTCTATTAGT 
TTTAAAGAGTTTTTGTAAAAGATTGACAAGTAGGAATGAATTAGCAGTTTACAAGTTTACAT 

ATTAACTAATAATAAAATGTCTATCAAATACCTCTGTAGTAAAATGTGAAAAAGCAAAA 
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FIGURE 42 
MGFNLTFHLSYKFRLLLLLTLCLTWVGWATSNYFWGAIOEPKAKEFMANFHKTLILGKGKTITN 

EASTKKVELDNCPSVSPYLRGOSKLIFKPDITLEEVQAENPKVSRGRYRPOECKALORVAILVPH 

RNREKHLMYLLEHLHPFLQROQLDYGY WIHQAEGKKFNRAKLLNVGYLEALKEEN WDCFIFHDW 

DLVPENDFNLYKCEEHPKHLVVGRNSTGYRLRYSGYFGGWTALSREQFFKWNGFSNNYWGWGGED 

DDLRLRVELQRMKISRPLPEVGKYTMVFHTRDKGNEWNAERMKLLHOWSRVWRTDGLSSCSYKLV 

SWEHNPLYINITWDEWEGA 

Important features: 
Signal peptide: 

amino acids I-27 

N-glycosylation sites. 

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

Xylose isomerase proteins. 
anino acids 191-2O2 
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FIGURE 43 
GCTCAAGACCCAGCAGTGGGACAGCCAGACAGACGGCACGATGGCACEGAGCTCCCAGATCTGGG 

CCGCTTGCCTCCTGCTCCTCCTCCTCCTCGCCAGCCTGACCAGTGGCTCTGTTTTCCCACAACAG 
ACGGGACAACTTGCAGAGCTGCAACCCCAGGACAGAGCTGGAGCCAGGGCCAGCTGGATGCCCAT 

GTTCCAGAGGCGAAGGAGGCGAGACACCCACTTCCCCATCTGCATTTTCTGCTGCGGCTGCTGTC 

ATCGATCAAAGTGTGGGATGTGCTGCAAGACGTAGAACCTACCTGCCCTGCCCCCGTCCCCTCCC 

TTCCTTATTTATTCCTGCTGCCCCAGAACATAGGTCTTGGAATAAAATGGCTGGTTCTTTTGTTT 

TCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 44 
MALSSOIWAACLLLLLLLASLTSGSWFPOOTGOLAELQPQDRAGARASWMPMFORRRRRDTHEPI 
CFCCGCCHRSKCGMCCKT 

Important features: 
Signal peptide: 

anino acids 1-24 

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

N-Styristoylation site. 

allino acids 44 - 5 O 

Prokaryotic membrane lipoprotein lipid attachment site. 
amino acids 1-12 



Patent Application Publication Sep. 25, 2003 Sheet 45 of 168 US 2003/0180917 A1 

FIGURE 45 
GTGGCTTCATTTCAGTGGCTGACTTCCAGAGAGCAATATGGCTGGTTCCCCAACATGCCTCACCC 
TCATCTATATCCTTTGGCAGCTCACAGGGTCAGCAGCCTCTGGACCCGTGAAAGAGCTGGFCGGT 
TCCGTTGGTGGGGCCGTGACTTTCCCCCTGAAGTCCAAAGTAAAGCAAGTTGACTCTATTGTCTG 

GACCTTCAACACAACCCCTCTTGTCACCATACAGCCAGAAGGGGGCACTATCATAGTGACCCAAA 

ATCGTAATAGGGAGAGAGTAGACTTCCCAGATGGAGGCTACTCCCTGAAGCTCAGCAAACTGAAG 

AAGAATGACT CAGGGATCTACTAT3TGGGGATATACAGCTCATCACTCCAGCAGCCCTCCACCCA 

GGAGTACGTGCTGCATGTCTACGASCACCTGT CAAAGCCEAAAGCACCATGGGTCTGCAGAGCA 

ATAAGAATGGCACCTGTGTGACCAATCTGACATGCGCATGGAACATGGGGAAGAGGAGGATT 

TATACCTGGAAGGCCCTGGGGCAAGCAGCCAAGAGTCCCATAATGGGTCCATCCTCCCCATCTC 

CTGGAGATGGGGAGAAAGTGATATGACCTTCATCTGCGTT"GCCAGGAACCCTGTCAGCAGAAACT 

TCTCAAGCCCCATCCTTGCCAGGAAGCTCTGTGAAGGTGCTGCTGATGACCCAGATTCCTCCATG 

GTCCTCCTGTGTCTCCTGTTGGTGCCCCTCCTGCTCAGTCTCTTTGTACTGGGGCTATTTCTTTG 

GTTTCTGAAGAGAGAGAGACAAGAAGAGTACATTGAAGAGAAGAAGAGAGTGGACATTTGTCGGG 
AAACTCCTAACAATGCCCCCATTCTGGAGAGAACACAGAGTACGACACAATCCCTCACACTAA 

AGAACAATCCTAAAGGAAGATCCAGCAAATACGGTTTACTCCACTGTGGAAATACCGAAAAAGAT 

GGAAAATCCCCACTCACTGCTCACGATGCCAGACACACCAAGGCTATTTGCCTATGAGAATGTTA 
TCTAGACAGCAGTGCACTCCCCTAAGTCTCTGCTCA 



Patent Application Publication Sep. 25, 2003 Sheet 46 of 168 US 2003/0180917 A1 

FIGURE 46 
MAGSPTCLTLIYILWQLTGSAASGPVKELVGSVGGAVTFPLKSKWKOWDSIVWTFNTTPLVTIQP 

EGGTIIVTQNRNRERVDFPDGGYSLKLSKLKKNDSGIYYVGIYSSSLQQPSTQEYWLHWYEHLSK 
PKVTMGLQSNKNGTCVTNLTCCMEHGEEDWIYTWKALGOAANESHNGSI PISWRWGESDMTFIC 

WARNPWSRNFSSPILARKLCEGAADDPDSSMVLLCLLLVPLLLSLFVLGLFLWFLKRERQEEYIE 
EKKRVDICRETPNICPHSGENTEYDTIPHTNRTILKEDPANTWYSTWEIPKKMENPHSLLTMPDT 

PRT, FAYENWT. 

Important features : 
Signal peptide: 

amino acids 1-22 

Transmembrane domain : 

attaino acids 224-250 

Leucine zipper pattern. 
anino acids 229-251 

N-glycosylation sites. 

arcino acids 98-102, 142-146, 148-152, 172-176, 176-180, 204-208, 
29-295 
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FIGURE 47 
GGCTCGAGCGTTTCTGAGCCAGGGGTGACCATGACCTGCTGCGAAGGATGGACATCCFGCAATGG 
ATCAGCCTGCTGGTTCTACTGCTGTTAGGAGTAGTTCT CAATGCGATACCTCFAATTGTCAGCT 

TAGTTGAGGAAGACCAATTTTCT CAAAACCCCATCTCTTGCTTTGAGTGGTGGTTCCCAGGAATT 

ATAGGAGCAGGTCTGATGGCCATTCCAGCAACAACAATGTCCTTGACAGCAAGAAAAAGAGCGTG 

CTGCAACAACAGAACTGGAATGTTTCTTTCATCATTTTTCAGTGTGATCACAGTCATTGGTGCTC 
TGTATTGCATGCTGATATCCATCCAGGCTCTCTTAAAAGGTCCCTCATGTGTAATTCTCCAAGC 

AACAGTAATGCCAATTGTGAATTTTCATTGAAAAACACAGTGACATTCATCCAGAATCCTTCAA 

CTTGCAGTGGTTTTTCAATGACTCTTGTGCACCTCCTACTGGTTTCAATAAACCCACCAGTAACG 
ACACCAEGGCGAGTGGCTGGAGAGCATCTAGTTTCCACTTCGATECTGAAGAAAACAAACATAGG 

CTTATCCACTTCTCAGTATTTTTAGGTCTATTGCTTGTTGGAATTCTGGAGGTCCTGTTTGGGCT 
CAGTCAGATAGTCATCGGTTTCCTTGGCTGTCTGTGTGGAGCTCTAAGCGAAGAAGTCAAATTG 

TGTAGTTTAATGGGAATAAAATGTAAG TATCAGTAGTTTGAAAAAAAAAAA 
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FIGURE 48 
MTCCEGWTSCNGFSLLVLLLLGVWLNAIPLIVSLVEEDOFSQNPISCFEWWFPGIIGAGLMAPA 

TTMSLTARKRACCNNRTGMFLSSFFSWITVIGALYCMLISIQALLKGPLMCNSPSNSNANCEFSL 

KNISDIHPESFNLQWFFNDSCAPPTGFNKPTSNDTMASGWRASSFHFDSEENKHRLIHFSVFLGL 
LLWGILEVLFGLSQIVIGFLGCLCGVSKRRSQIV 

inportant features: 

Transmenbrane domains: 

anino 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 cGMP-dependent protein kinase phosphorylation site. 
amino acids 223-227 

N-myristoylation sites. 

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

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

TNFR/NGFR fanily cysteine-rich region protein. 
anino acids 4-12 
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FIGURE 49 
ATCCGTTCCTGCGCTGCCAGCTCAGGGAGCCCTCGCCAAGGGACCCGCAGGACACTGGTGA 

AGGAGCAGTGAGGAACCTGCAGAGTCACACAGTTGCTGACCAATGAGCTGTGAGCCGGAGCAG 

ATCCGTGGGCTGCAGACCCCCGCCCCAGTGCCTCTCCCCCTGCAGCCCTGCCCCTCGAACTGTGA 

CATGGAGAGAGTGACCCTGGCCCTTCTCCTACTGGCAGGCCTGACTGCCTTGGAAGCCAATGACC 
CATTTGCCAATAAAGACGATCCCTTCTACTATGACTGGAAAAACCTGCAGCTGAGCGGACTGATC 

TGCGGAGGGCTCCTGGCCATGCTGGGATCGCGGCAGTTCTGAGTGGCAAATGCAAATACAAGAG 

CAGCCAGAAGCAGCACAGTCCTGTACCTGAGAAGGCCAFCCCACTCATCACTCCAGGCTCTGCCA 

CTACTTGCTGAGCACAGGACTGGCCTCCAGGGATGGCCTGAAGCCTAACACTGGCCCCCAGCACC 
TCCTCCCCTGGGAGGCCTTATCCTCAAGGAAGGACTCTCTCCAAGGGCAGGCTGTTAGGCCCCT 

TTCTGACAGGAGGCTTCTTTATGAATAAA CTCGCCCCACCACCCCCTCA 
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FIGURE 50 
MERVTLALILLAGLTALEANDPFANKDDPFYY|WKNLOLSGLICGGLLAIAGIAAWLSGKCKYKS 

SQKQHSPWPEKAIPLITPGSATTC 

Important features: 
Signal peptide: 

amino acids 1-16 

Transmembrane domain : 

amino acids 36-59 

N-Illyristoylation sites. 

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

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

AGGAGACCCTGGTGGGAGGAAGACACTCTGGAGAGAGAGGGGGCTGGGCAGAGATGAAGTTCCAG 
GGGCCCCTGGCCTGCCTCCTGCTGGCCCTCTGCCTGGGCAGTGGGGAGGCTGGCCCCCTGCAGAG 
CGGAGAGGAAAGCACTGGGACAAATATTGGGGAGGCCCTTGGACATGGCCTGGGAGACGCCCTGA 

GCGAAGGGGTGGGAAAGGCCATTGGCAAAGAGGCCGGAGGGGCAGCTGGCTCTAAAGTCAGTGAG 

GCCCTTGGCCAAGGGACCAGAGAAGCAGTTGGCACTGGAGTCAGGCAGGTTCCAGGCTTGGCGC 

AGCAGATGCTTTGGGCAACAGGGTCGGGGAAGCAGCCCATGCTCTGGGAAACACTGGGCACGAGA 

TTGGCAGACAGGCAGAAGATGTCATTCGACACGGAGCAGATGCTGTCCGCGGCTCCTGGCAGGGG 

GTGCCTGGCCACAGTGGFGCTTGGGAAACTTCTGGAGGCCATGGCATCTTTGGCTCTCAAGGTGG 

CCTTGGAGGCCAGGGCCAGGGCAATCCTGGAGGTCTGGGGACTCCGTGGGTCCACGGATACCCCG 

GAAACTCAGCAGGCAGCTTTGGAATGAATCCTCAGGGAGCTCCCTGGGGTCAAGGAGGCAATGGA 

GGGCCACCAAACTTTGGGACCAACACTCAGGGAGCTGTGGCCCAGCCTGGCTATGGTTCAGTGAG 

AGCCAGCAACCAGAATGAAGGGTGCACGAATCCCCCACCATCTGGCTCAGGTGGAGGCTCCAGCA 
ACTCTGGGGGAGGCAGCGGCTCACAGTCGGGCAGCAGTGGCAGTGGCAGCAATGGTGACAACAAC 

AATGGCAGCAGCAGTGGTGGCAGCAGCAGTGGCAGCAGCAGTGGCAGCAGCAGTGGCGGCAGCAG 

TGGCGGCAGCAGTGGTGGCAGCAGTGGCAACAGTGGTGGCAGCAGAGGTGACAGCGGCAGTGAGT 
CCTCCTGGGGATCCAGCACCGGCTCCTCCTCCGGCAACCACGGTGGGAGCGGCGGAGGAAATGGA 

CATAAACCCGGGTGTGAAAAGCCAGGGAAT GAAGCCCGCGGGAGCGGGGAATCTGGGATTCAGGG 
CTTCAGAGGACAGGGAGTTTCCAGCAA CATGAGGGAAATAAGCAA AGAGGGCAATCGCCTCCTTG 

GAGGCTCTGGAGACAATTATCGGGGGCAAGGGTCGAGCTGGGGCAGTGGAGGAGGTGACGCTGTT 
GGTGGAGTCAATACTGTGAACTCTGAGACGTCTCCTGGGATGTTTAACTTGACACTTTCTGGAA 

GAATTTTAAATCCAAGCTGGGTTTCATCAACTGGGATGCCATAAACAAGGACCAGAGAAGCTCTC 

GCATCCCGTGACCTCCAGACAAGGAGCCACCAGATTGGATGGGAGCCCCCACACTCCCTCCTTAA 
AACACCACCCTCTCATCACTAATCTCAGCCCTTGCCCTTGAAATAAACCTTAGCTGCCCCACAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 52 
MKFQGPLACLLLALCLGSGEAGPLQSGEESTGTNGEALGHGLGDALSEGVGKATGKEAGGAAGSKVS 
EALGQGTREAVGTGWRQVPGFGAADALGNRVGEAAHALGNTGHEIGROAEDWIRHGADAVRGSWOGVP 
GHSGAWETSGGHGIFGSQGGLGGOGQGNPGGGTPWVHGYPGNSAGSFGMNPQGAPWGOGGNGGPPNF 
GTNTQGAVAQPGYGSVRASNQNEGCTNPPPSGSGGGSSNSGGGSGSQSGSSGSGSNGDNNNGSSSGGS 
SSGSSSGSSSGGSSGGSSGGSSGNSGGSRGDSGSESSWGSSTGSSSGNHGGSGGGNGHKPGCEKPGNE 
ARGSGESGEQGFRGQGWSSNMREISKEGNRLLGGSGDNYRGQGSSWGSGGGDAVGGVNTWNSETSPGM 
FNFDTFWKNFKSKILGFINWDAINKDORSSRIP 

Signal peptide: 

amino acids 1-21 

N-glycosylation site. 
amino acids 265-269 

Glycosaminoglycan attachment site. 
anino 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, 14 O-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, 240-246, 245-251, 246-252, 249-252, 
253-259 256-262. 266-272, 270-276, 271-277 275-281, 279-285, 
283-289, 284-290 287-293, 288-294, 291-297, 292-298, 295-30, 
298-304, 305-311, 311-317, 315-321, 319-325, 322-328, 323-329, 
325-331, 343-349, 354-360, 356-362, 374-380, 381-387, 383-389, 
387-393, 389-395, 395-401 

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

ACTCGCCCGCATCCTGGCTTGGACCTATGCCTTCTATAACAACTGCCGCCGGCTCCAGTGTTTCC 

CACAGCCCCCAAAACGGAACTGGTTTTGGGGT CACCTGGGCCTGATCACTCCTACAGAGGAGGGC 

TTGAAGGACTCGACCCAGATGTCGGCCACCTATTCCCAGGGCTTTACGGTATGGCTGGGTCCCAT 

CATCCCCTTCATCGTTTTAGCCACCCTGACACCATCCGGTCTATCACCAATGCCTCAGCTGCCA 

TTGCACCCAAGGATAATCTCTTCATCAGGTTCCTGAAGCCCTGGCTGGGAGAAGGGATACTGCTG 

AGTGGCGGTGACAAGTGGAGCCGCCACCGTCGGATGCTGACGCCCGCCTTCCATTTCAACATCCT 
GAAGTCCTATATAACGATCTTCAACAAGAGTGCAAACATCATGCTTGACAAGTGGCAGCACCTGG 

CCTCAGAGGGCAGCAGTCGTCTGGACATGTTTGAGCACATCAGCCTCATGACCTTGGACAGTCTA 

CAGAAATGCATCTTCAGCTTTGACAGCCATTGTCAGGAGAGGCCCAGTGAATATATTGCCACCAT 
CTTGGAGCTCAGTGCCCTTGTAGAGAAAAGAAGCCAGCATATCCTCCAGCACATGGACTTTCTGT 

ATTACCTCTCCCATGACGGGCGGCGCTTCCACAGGGCCTGCCGCCTGGTGCATGACTTCACAGAC 
GCTGTCATCCGGGAGCGGCGTCGCACCCTCCCCACTCAGGGTATTGATGATTTTTTCAAAGACAA 
AGCCAAGTCCAAGACTTTGGATTTCATTGATGTGCTTCTGCTGAGCAAGGATGAAGATGGGAAGG 
CATTGTCAGATGAGGATATA AGAGCAGAGGCTGACACCTTCATGTTTGGAGGCCATGACACCACG 

GCCAGTGGCCTCTCCTGGGTCCTGTACAACCTTGCGAGGCACCCAGAATACCAGGAGCGCTGCCG 
ACAGGAGGTGCAAGAGCTTCTGAAGGACCGCGATCCTAAAGAGATTGAATGGGACGACCTGGCCC 

AGCTGCCCTTCCTGACCATGTGCGTGAAGGAGAGCCTGAGGTTACATCCCCCAGCTCCCTTCATC 

TCCCGATGCTGCACCCAGGACATTGTTCTCCCAGATGGCCGAGTCATCCCCAAAGGCATTACCTG 

CCTCATCGATATTATAGGGGTCCATCACAACCCAACTGTGTGGCCGGATCCTGAGGTCTACGACC 

CCTTCCGCTTTGACCCAGAGAACAGCAAGGGGAGGT CACCTCTGGCTTTTATTCCTTTCTCCGCA 

GGGCCCAGGAACTGCATCGGGCAGGCGTTCGCCATGGCGGAGATGAAAGTGGTCCTGGCGTTGAT 

GCTGCTGCACTTCCGGTTCCTGCCAGACCACACTGAGCCCCGCAGGAAGCTGGAATTGATCATGC 

GCGCCGAGGGCGGGCTTTGGCTGCGGGTGGAGCCCCTGAATGTAGGCTTGCAGTGACTTTCTGAC 
CCATCCACCTGTTTTTTTGCAGATTGTCATGAATAAAACGGTGCTGTCAAA 
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FIGURE 54 
MSLLSLPWLGLRPVAMSPWLLLLLVVGSWLLARILAWTYAFYNNCRRLOCFPQPPKRNWFWGHLG 
LITPTEEGLKDSTQMSATYSQGFTWWLGPIIPFIVLCHPDTIRSITNASA AIAPKDNLFIRFLKP 
WLGEGILLSGGDKWSRHRRMLTPAFHFNIKSYITIFNKSANIMLDKWOHLASEGSSRLDMFEHL 
SLMTLDSLQKCIFSFDSHCQERPSEYIATILELSALVEKRSOHILOHMDFLYYLSHDGRRFHRAC 
RLVHDFTDAVIRERRR'FLPTOGIDDFFKDKAKSKTLDFTDVLLLSKDEDGKALSDEDIRAEADTF 
MFGGHDTTASGLSWVLYNLARHPEYQERCRQEVQELLKDRDPKEIEWDDLAQLPFLTMCVKESLR 
LHPPAPFISRCCTCDIVLPDGRVIPKGITCLIDIIGVHHNPTVWPDPEVYDPFRFDPENSKGRSP 
LAFIPFSAGPRNCIGQAFAMAEMKVVLALMLLHFRFLPDHTEPRRKLELIMRAEGGLWLRVEPLN 
WGLO 

Inportant features: 

Transmembrane domains: 

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

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

N-glycosylation sites. 
amino acids 112-16, 1 68-172 
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FIGURE 55 
ATCGCATCAATTGGGAGTACCATCTTCCTCATGGGACCAGTGAAACAGCTGAAGCGAATGTTTGA 

GCCTACTCGTTTGATTGCAACTATCATGGTGCTGTTGTGTTTT GCACTTACCCTGTGTTCTGCCT 

TTTGGTGGCATAACAAGGGACTTGCACTTATCTTCTGCATTTTGCAGTCTTGGCATTGACGTGG 

TACAGCCTTTCCTTCATACCATTTGCAAGGGATGCTGTGAAGAAGTGTTTTGCCGTGTGTCTTGC 

ATAATTCATGGCCAGTTTTATGAAGCTTTGGAAGGCACTATGGACAGAAGCTGGTGGACAGTTTT 
GTAACTATCTTCGAAACCTCTGTCTTACAGACAGTGCCTTTTATCTTGCAGCAAGTGTTGCTT 

GTGATTCGAA CATTTGAGGGTTACTTTTGGAAGCAACAATACATTCTCGAACCTGAATGTCAGTA 

GCACAGGATGAGAAGTGGGTTCTGTAECTTGTGGAGTGGAATCTTCCTCATGTACCTGTTTCCTC 

TCTGGATGTTGTCCCACTGAATTCCCATGAATACAAACCTATTCAGCAACAGCAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 56 
MGPWKOLKRMFEPTRLEATIM WILLCFALTLCSAFWWHNKGLALIFCELQSLALTWYSLSFIPFAR 

DAWKKCFAWCLA 

Important features: 

Signal peptide: 

aInlino acids 1-33 

Type II fibronectin collagen-binding domain protein. 
amino acids 30-72 
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FIGURE 58 
MLCLCLYWPVIGEAOTEFOYFESKGLPAELKSIFKLSVFIPSQEFSTYRQWKOKIVQAGDKDLDG 

OLDFEEEWHYLCDHEKKLRIWFKILDKKNDGRIDAQEIMQSLRDLGVKISEQQAEKILKSMDKNG 

TMTIDWNEWRDYHLLHPVENIPEIILYWKHSTIFDWGENLTVPDEFTWEEROTGMWWRHLWAGGG 
AGAVSRTCTAPLDRLKVLMOVHASRSNNMGIWGGFTCMIREGGARSLWRGNGINVLKIAPESAIK 

FMAYEQIKRLWGSDQETLRIHERLVAGSEAGAIAQSSIYPMEWLKTRMALRKTGOYSGMLDCARR 

ILAREGVAAFYKGYVPNMLGIPYAGIDLAVYETLKNAWLQHYAVNSADPGVEVLLACGTMSSTC 
GOLASYPEALVRTRMOAOASIEGAPEWTMSSLFKHILRTEGAFGLYRGLAPNFMKVIPAVSISYW 

WYENLKITLGVQSR 

Important features : 

Signal peptide : 

allino acids 1-6 

Putative transLinembrane domains : 

arcino acids 284-3O4, 339-360, 376-394 

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

N-glycosylation sites. 

artino 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 
TTCCCTGGGGCAGATCCTCTCTGGAGCATAATTAGCATCATCATTATTCTGGCTGGAGCAATTG 

CACTCATCATTGGCTTGGTATTCAGGGAGACACTCCATCACAGECACTACTGTCGCCTCAGCT 

GGGAACATTGGGGAGGATGGAATCCTGAGCTGCACTTTGAACCTGACATCAAACTTTCTGATA 

CGTGATACAATGGCTGAAGGAAGGTGTTTTAGGCTTGGTCCATGAGTTCAAAGAAGGCAAAGATG 

AGCTGTCGGAGCAGGAGAAA GTCAGAGGCCGGACAGCAGTGTTTGCTGATCAAGTGATAGT 

GGCAATGCCTCTTT GCGGCTGAAAAACGTGCAACTCACAGATGCTGGCACCACAAATGTATAT 

CATCACTTCTAAAGGCAAGGGGAATGCTAACCTTGAGTATAAAACTGGAGCCTTCAGCATGCCGG 

AAGTGAATGTGGACTATAATGCCAGCTCAGAGACCTTGCGGGTGAGGCTCCCCGATGGTTCCCC 

CAGCCCACAGTGGTCTGGGCATCCCAAGTTGACCAGGGAGCCAACTTCTCGGAAGTCTCCAATAC 

CAGCTTTGAGCTGAACTCTGAGAATGTGACCATGAAGGTTGTGTCTGTGCTCTACAATGTTACGA 

TCAACAACACATACTCCTGTATGATTGAAAATGACATTGCCAAAGCAACAGGGGATATCAAAGTG 

ACAGAATCGGAGATCAAAAGGCGGAGT CACCTACAGCTGCTAAACT CAAAGGCTTCTCTGTGTGT 

CTCTTCTTTCTTTGCCATCAGCTGGGCACTTCTGCCTCTCAGCCCTTACCTGATGCTAAAATAAT 
GTGCCTTGGCCACAAAAAAGCAGCAAAGTCATTGTTACAACAGGGAECTACAGAACTATTTCAC 

CACCAGATATGACCTAGTFTATATCGGGAGGAAATGAATCATATCTAGAAGTCTGGAGTG 

AGCAAACAAGAGCAAGAAACAAAAAGAAGCCAAAAGCAGAAGGCTCCAAATGAACAAGATAAA 

CTATCTTCAAAGACAATTAGAAGTTGGGAAAATAATTCATGTGAACTAGACAAGTGTGTTAAGA 

GTGATAAGTAAAATGCACGTGGAGACAAGTGCATCCCCAGATCTCAGGGACCTCCCCCTGCCTGT 

CACCTGGGGAGTGAGAGGACAGGATAGTGCATGTTCTTTGTCTCTGAATTTTTAGTTATATGTGC 

TGTAATGTTGCTCTGAGGAAGCCCCTGGAAAGTCTATCCCAACATATCCACACTTATATTCCAC 

AAATTAAGCTGTAGTATGTACCCTAAGACGCTGCTAATTGACTGCCACTTCGCAACTCAGGGGCG 
GCGCATTTTAGTAATGGGTCAAATGATTCACTTTTTATGATGCTCCAAAGGTGCCTTGGCTTC 

TCTCCCAACTGACAAATGCCAAAGTTGAGAAAAATGATCATAATTTTAGCATAAACAGAGCAGT 
CGGGGACACCGATTTTATAAAAAACTGAGCACCTTCTTETAAACAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 6O 
MASIGOFWSISIII ILAGAIALIGFGISGRHSITWTTWASAGNIGEDGILSCTFEPDIKLS 

DIWIQWLKEGVLGLWHEEKEGKDELSEQDEMFRGRTAWFADOVIWGNASLRLKNVQLTDAGTYKC 

YIITSKGKGNANLEYKTGAFSMPEVNVDYNASSETLRCEAPRWFPQPTVWWASQVDOGANFSEVS 

NTSFELNSENVTMKVWSWLYNVTINNTYSCMIENDIAKATGDIKVTESEIKRRSHLOLLNSKASI, 
CWSSFFASWALLPISPYLMLK 

Itportant features: 

Signal peptide: 
artino acids 1-28 

Transteinbrane domain : 

artino 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 

TGGAGGGCCCTATGGACACCCCAATCCTGGGATGTTCCCCTCTGGAACTCCAGGAGGACCATAFG 
GCGGTGCAGCTCCCGGGGGCCCCTATGGTCAGCCACCTCCAAGTTCCTACGGTGCCCAGCAGCCT 

GGGCTTTATGGACAGGGTGGCGCCCCTCCCAATGTGGATCCTGAGGCCTACTCCTGGTTCCAGTC 

GGTGGACTCAGATCACAGTGGCTATATCTCCATGAAGGAGCTAAAGCAGGCCCTGGTCAACTGCA 
ATTGGTCTTCATCAATGATGAGACCTGCCTCATGAGATAAACATGTTTGACAAGACCAAGTCA, 

GGCCGCATCGATGTCTACGGCTTCTCAGCCCTGTGGAAATTCATCCAGCAGTGGAAGAACCTCTT 

CCAGCAGTATGACCGGGACCGCTCGGGCT CCATTAGCTACACAGAGCTGCAGCAAGCTCT GTCCC 

AAATGGGCTACAACCTGAGCCCCCAGTTCACCCAGCTTCTGGTCTCCCGCTACTGCCCACGCTCT 
GCCAATCCTGCCATGCAGCTTGACCGCTTCACCAGGTGTGCACCCAGCTGCAGGGCTGACAGA 

GGCCTTCCGGGAGAAGGACACAGCTGTACAAGGCAACATCCGGCTCAGCTTCGAGGACTTCGTCA 

CCATGACAGCTTCTCGGATGCTATGACCCAACCATCTGTGGAGAGTGGAGTGCACCAGGGACCTT 
TCCTGGCTTCTTAGAGTGAGAGAAGTATGTGGACATCTCTTCTTTTCCTGTCCCTCTAGAAGAAC 
ATTCTCCCTTGCTTGATGCAACAC TGTTCCAAAAGAGGGTGGAGAGTCCTGCATCATAGCCACCA 
AATAGTGAGGACCGGGGCTGAGGCCACACAGATAGGGGCCTGATGGAGGAGAGGATAGAAGTTGA 

ATGTCCTGATGGCCATGAGCAGTTGAGTGGCACAGCCTGGCACCAGGAGCAGGTCCTTGTAATGG 
AGTTAGTGTCCAGTCAGCTGAGCTCCACCCTGATGCCAGTGGTGAGTGTTCATCGGCCTGTTACC 
GTTAGTACCTGTGTTCCCT CACCAGGCCATCCTGTCAAACGAGCCCATTTTCTCCAAAGTGGAAT 

CTGACCAAGCATGAGAGAGATCTGTCTATGGGACCAGTGGCTTGGATTCTGCCACACCCATAAAT 
CCTTGTGTGTTAACTTCTAGCTGCCTGGGGCTGGCCCTGCTCAGACAAATCTGCTCCCTGGGCAT 

CTTTGGCCAGGCTTCTGCCCCCTGCAGCTGGGACCCCT CACTTGCCTGCCATGCTCTGCTCGGCT 

TCAGTCTCCAGGAGACAGTGGT CACCTCTCCCTGCCAATACTTTTTTTAATTT GCATTTTTTTTC 

ATTTGGGGCCAAAAGTCCAGTGAAATTGTAAGCTTCAATAAAAGGATGAAACTCTGA 
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FIGURE 62 
MASYPYROGCPGAAGOAPGAPPGSYYPGPPNSGGOf GSGLPPGGGYGGPAPGGPYGPPAGGGPYG 

HPNPGMFPSGTPGGPYGGAAPGGPYGQPPPSSYGAQQPGLYGOGGAPPNVDPEAYSWFQSVDSDH 
SGYISMKELKQALVNCNWSSFNDETCLMMINMFDKTKSGRIDWYGFSALWKFEQQWKNLFOQYDR 
DRSGSISYTELOOALSOMGYNLSPQFTOLLWSRYCPRSANPAMQLDRFIQVCTOLOWLTEAFREK 

DTAVQGNIRLSEEDFWTMTASRML 

Important features of the protein: 
Signal peptide: 

amino acids 1-9 

N-glycosylation site. 

artino acids 147-150 

Casein kinase II phosphorylation sites. 

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

N-myristoylation sites. 

artino 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 
TCCCAGGCCTCTTTGCCCGGAGCATCGGTGT, GTGGAGGAGAAAGTTTCCCAAAACTTCGGGACC 

AACTTGCCTCAGCTCGGACAACCTTCCTCCACTGGCCCCTCTAACTCTGAACATCCGCAGCCCGC 
CTGGACCCTAGGTCTAATGACTTGGCAAGGGTTCCTCTGAAGCTCAGCGTGCCTCCATCAGATG 

GCTTCCCACCTGCAGGAGGTTCTGCAGTGCAGAGGTGGCCTCCATCGTGGGGGCTGCCTGCCATG 

GATTCCTGGCCCCCTGAGGATCCTTGGCAGATGATGGCTGCTGCGGCTGAGGACCGCCTGGGGGA 

AGCGCTGCCTGAAGAACTCTCTTACCTCTCCAGTGCTGCGGCCCTCGCTCCGGGCAGTGGCCCTT 
TGCCTGGGGAGTCTCTCCCGAGCCACAGGCCTCTCACCTGAGGCTTCACTCCTCCACCAGGAC 

TCGGAGCCAGACGACTGCCCCGTTCTAATTCACTGGGAGCCGGGGGAAAAATCCTTTCCCAACG 

CCCTCCCTGGTCTCTCATCCACAGGGTTCTGCCTGATCACCCCTGGGGTACCCTGAACCCAGTG 

TGTCCGGGGAGGGGAGGCCCTGGGACTGGTTGGGGAACGAGGCCCAGCCACACCCTGAGGGA 

ATCTGGGGTATCAATAATCAACCCCCAGGTACCAGCTGGGGAAATATTAATCGGTATCCAGGAGG 

CAGCTGGGGAAATATTAATCGGTATCCAGGAGGCAGCTGGGGGAATATAATCGGTATCCAGGAG 

GCAGCTGGGGGAATATTCACTATACCCAGGTATCAATAACCCATTTCCTCCTGGAGTTCTCCGC 

CCTCCTGGCTCTTCTTGGAACATCCCAGCTGGCTTCCCTAATCCTCCAAGCCCTAGGTTGCAGIG 

GGGCTAGAGCACGATAGAGGGAAACCCAACATTGGGAGTTAGAGTCCTGCTCCCGCCCCTTGCTG 
TGTGGGCTCAATCCAGGCCCTGTTAACATGTTTCCAGCACTATCCCCACITT FCAGTGCCTCCCC 

TGCTCATCTCCAATAAAATAAAAGCACTTAGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 64 
MQGRVAGSCAPLGLLLWCLHLPGLFARSIGV WEEKVSQNFGTNLPQLGOPSSTGPSNSEHPQPAL 
DPRSNDLARVPLKLSVPPSDGFPPAGGSAVQRWPPSWGLPAMDSWPPEDPWOMMAAAAEDRLGEA 
LPEELSYLSSAAALAPGSGPLPGESSPDATGLSPEASLLHQDSESRRLPRSNSLGAGGKILSORP 
PWSLIHRVLPDHPWGTLNPSWSWGGGGPGTGWGTRPMPHPEGIWGINNOPPGTSWGNINRYPGGS 
WGNINRYPGGSWGNINRYPGGSWGNIHLYPGINNPFPPGVLRPPGSSWNIPAGFPNPPSPRLQWG 

Important features of the protein: 
Signal peptide: 

allino acids 1-26 

Casein kinase II phosphorylation sites. 

aiai no acids 56-59, 155-158 

N-myristoylation sites. 

artino acids 48-53, 220-225, 22-226, 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 
TGGGCTGCCCCTTGTCCCCTCTTGACCCTCCTTGGCAGCTCACATGGAACAGGGCCGGGTATGA 

CTTTGCAACTGAAGCTGAAGGAGTCTTTTCTGACAAATTCCTCCTATGAGTCCAGCTTCCTGGAA 

ETGCTTGAAAAGCTCTGCCTCCTCCTCCATCTCCCTTCAGGGACCAGCGT CACCCTCCACCATGC 

AAGATCTCAACACCATGTTGTCTGCAACACATGACAGCCATTGAAGCCTGTGTCCTTCTTGGCCC 
GGGCTTTTGGGCCGGGGATGCAGGAGGCAGGCCCCGACCCTGTCTTTCAGCAGGCCCCCACCCTC 

CTGAGTGGCAATAAATAAAATCGGTATGCG 
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FIGURE 66 
MGSGL?VLLLTLLGSSHGTGPGMTLQLKLKESFLTNSSYESSFLELLEKLCLLLHLPSGTSVTL 

HHARSQHHVVCNT 

Important features: 
Signal peptide: 

artino acids 1-19 

N-glycosylation site. 
amino acids 37-41. 

N-ruyristoylation sites. 

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

CAGGTGCCCCGTCGCAGGTGCCCCTGGCCGGAGATGCGGTAGGAGGGGCGAGCGCGAGAAGCCCC 

TTCCTCGGCGCTGCCAACCCGCCACCCAGCCCATGGCGAACCCCGGGCTGGGGCTGCTTCTGGCG 
CTGGGCCTGCCGTTCCTGCTGGCCCGCTGGGGCCGAGCCTGGGGGCAAATACAGACCACTTCTGC 

AAATGAGAATAGCACTGTTTTGCCTTCATCCACCAGCTCCAGCTCCGATGGCAACCTGCGTCCGG 

AAGCCATCACGCTATCATCGTGGTCTCTCCCTCTTGGCTGCCTTGCTCC'ggCTGTGGGGCTG 

GCACTGTTGGGCGGAAGCTTCGGGAGAAGCGGCAGACGGAGGGCACCTACCGGCCCAGTAGCGA 

GGAGCAGTTCTCCCATGCAGCCGAGGCCCGGGCCCCTCAGGACTCCAAGGAGACGGTGCAGGGCT 

GCCTGCCCATCTAGGTCCCCTCTCCTGCATCTGTCTCCCTTCATTGCTGTGTGACCTTGGGGAAA 
GGCAGTGCCCTCTCTGGGCAGTCAGATCCACCCAGTGCTTAATAGCAGGGAAGAAGGTACTTCAA 

AGACTCTGCCCCTGAGGTCAAGAGAGGATGGGGCTATTCACTTTTATATATTTATATAAAATTAG 

TAGTGAGATGTAAAAAAAAAAAAAAAAAA 
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FIGURE 6S 
MANPG GLLLALGLPFLLARWGRAWGOIOTTSANENSTVLPSSTSSSSDGNLRPEAITALIWWES 

LLAALLLAWGIALLVRKLREKROTEGTYRPSSEEOFSHAAEARAPODSKETVQGCLPI 

Irportant features: 
Signal peptide: 

amino acids - 19 

Transmembrane dorrain : 

antino acids 56-8 O 

N-glycosylation site. 

amino acids 36-40 

cAMP- and CGMP-dependent protein kinase phosphoryliation site. 
artino acids 86-90 

Tyrosine kinase phosphorylation site. 
airino acids 86-94 

N-myristoylation sites. 

amino acids 7-3, 26-32 
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FIGURE 69 
GCCAGGAATAACTAGAGAGGAACAATGGGGTTATTCAGAGGTTTTGTTTTCCTCTTAGTTCTGTGCCTGCTGCACCAG 
TCAAATACTTCCTTCATTAAGCTGAATAATAATGGCTTTGAAGATATTGTCATTGTTATAGATCCTAGTGTGCCAGAA 
GAEGAAAAAATAATTGAACAAATAGAGGATAGGTGACACAGCTCTACGTACCTGTTGAAGCCACAGAAAAAACA 
TTTTTTTTCAAAAATGTATCATAAATTCCTGAGAATTGGAAGGAAAATCCTCAGTACAAAAGGCCAAAACAGAA. 
AACCATAAACATGCTGATGTATAGTTGCACCACCTACACTCCCAGGTAGAGATGAACCATACACCAAGCAGTTCACA 
GAATGTGGAGAGAAAGGCGAATACATCACCACCCCTGACCTTCTACTGGAAAAAAACAAAAGAAAGGACCA 
CCAGGCAAACTGTGTCCATGAGTGGGCT CACCTCCGGTGGGGAGTGTTTGATGAGTACAATGAAGACAGCCTTTC 
TACCGFGCTAAGTCAAAAAAAATCGAAGCAACAAGGTGTTCCGCAGGTATCTCTGGAGAAATAGAGTTTATAAGTGT 
CAAGGAGGCAGCTGTCTTAGTAGAGCATGCAGAATTGATTCTACAACAAAACTGFATGGAAAAGATTGTCAATTCTTT 
CCTGATAAAGTACAAACAGAAAAAGCATCCAAATGTTATGCAAAGTATTGATTCTGTTGTTGAATTTTGTAACGAA 
AAAACCCATAATCAAGAAGCTCCAAGCCTACAAAACAAAAGTGCAATTTTAGAAGTACATGGGAGGTGATTAGCAAT 
TCTGAGGATTTAAAAACACCATACCCATGGTGACACCACCTCCTCCACCTGTCTCTCATIGCTGAAGATCAGTCAA 
AGAATTGTGTGCTTAGTTCTTGATAAGTCTGGAAGCATGGGGGGTAAGGACCGCCTAAATCGAATGAATCAAGCAGCA 
AAACATTTCCTGCTGCAGACTGTGAAAATGGATCCTGGGTGGGGATGGTTCACTTTGATAGTACTGCCACTA GTA 
AAAAGCTAATCCAAATAAAAAGCAGTGATGAAAGAAACACACTCATGGCAGGATTACCACAATCC CTCGGGAGGA 
ACTICCATCTGCTCTGGAATTAAATATGCATTTCAGGGATTGGAGAGCTACATTCCCAACTCGATGGATCCGAAGTA 
CTGCTGCTGACTGATGGGGAGGATAACACTGCAAGTTCTTGTATTGATGAAGTGAAACAAAGTGGGGCCATTGTECAT 
TTATFGCTGGGAAGAGCGCGAGAAGCAGEAAAGAGAGAGCAAGAAACAGGAGGAAGTCATATGTT 

TCAGATGAAGCTCAGAACAAGGCCCAGATGCTGGGGCCTTACATCAGGAAAACTGACTCTCCCAGAAG 
TCCCTTCAGCTCGAAAGTAAGGGATTAACACTGAATAGTAAFGCCTGGATGAACGACACTGTCATAATTGATAGTACA 
GTGGGAAAGGACACGTTCTTTCTCATCACAYGGAACAGCTGCCTCCCAGTATTTCTCTCTGGGATCCCAGTGGAACA 
ATAATGGAAAATTTCACAGTGGATGCAACTTCCAAAATGGCCTACTCAGTATTCCAGGAACTGCAAAGGTGGGCACT 
TGGGCATACAATCTTCAAGCCAAAGCGAACCCAGAAACATTAACTATTACAGTAACTTCTCGAGCAGCAAATTCTTCT 
GGCCTCCAACACAGTGAAGCTAAAATGAATAAGGACGTAAACAGTTTCCCCAGCCCAAGAGTACGCAGAA 
ATTCACAAGGATATGTACCTGTTCTTGGAGCCAATGTGACTGCTTTCATTGAATCACAGAATGGACATACAGAAGTT 
TTGGAACTTGGATAATGGGCAGGCGCGATTCTTCAAGAATGAGAGCACCCAGGTTTTTACAGCATAT 
ACAGAAAATGGCAGATATAGCTTAAAAGTTCGGGCTCATGGAGGAGCAAACACTGCCAGGCTAAAATTACGGCCTCCA 
CTGAATAGAGCCGCGTACATACCAGGCTGGGTAGTGAACGGGGAAATTGAAGCAAACCCGCCAAGACCTGAAATTGAT 
GAGGAACTCAGACCACCTTGGAGGATTCAGCCGAACAGCACCGGAGGTGCATTGTGGTATCACAAGTCCCAAGC 
CTTCCCTTGCCTGACCAATACCCACCAAGTCAAATCACAGACCTTGATGCCACAGTTCATGAGCATAAGATTATCTT 
ACATGGACAGCACCAGGAGAAATTTGATGTGGAAAAGTTCAACGTTATATCATAAGAATAAGTGCAAGTACT 
GACTA AGAGACAGGAGAGCCTTCAAGTAAAACTACTGATCGCACCAAAGGAGGCCAACTCCAAGGAA. 
AGCTTGCATAAACCAGAAAAAICTCAGAAGAAAATGCAACCCACAATTATTGCCAAAAAGAAGAAAA 
AGCAATTTGACAAAAAGTATCCAACATTGCACAAGAACTTTGTTTAICCCTCAAGCAAATCCTGAGACATTGAT 
CCTACACCACTCCTACTCCACTCCTACT CCTGATAAAAGTCAAATCTGGAGAAATTCTACGCTGGTATTG 

TCTGTGATTGGGTCTGTTGTAATTGTTAACTTTATTTTAAGTACCACCATTGAACCTTAACGAAGAAAAAAATCTTC 
AAGTAGACCTAGAAGAGAGTTTTAAAAAACAAAACAAGAAGAAAGGAATTTCTGAATCTTAAAATTCATCCCAT 
GTGGATCATAAACTCATAAAAATAATTTTAAGATGTCGGAAAAGGATACTTTGATTAAAAAAAACACTCAGGATA 
TGTAAAAACTGTCAAGATTAAAATTTAATAGTTCATATTGTTATTTTATTGTAAGAAATAGGATGAACAAAG 
ATCCTTTCATACTGAACCTGGTTGTATATATTGAGCAACAGTCTGAAATGATATTTCAAATTGCATCAA 
GAAATTAAAATCATCTATCTGAGAGF CAAAAACAAGTAAAGGAGAGCAAATAAACAACATTTCGAAAAAAAAAAAA 
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FIGURE 70 
MGLFRGFVFLLVLCLLHQSNTSFIKLNNNGFEDIVIVIDPSVPEDEKIIEQIEDMVTTASTYLFE 
ATEKRFFFKNVSILIPEN.WKENPQYKRPKHENHKHADVIVAPPTLPGRDEPYTKQFTECGEKGEY 
IHFTPDLLLGKKQNEYGPPGKLFWHEWAHLRWGVFDEYNEDOPFYRAKSKKIEATRCSAGISGRN 

RVYKCQGGSCLSRACRIDSTTKLYGKDCQFFPDKVOTEKASIMFMQSIDSVVEFCNEKTHNOEAP 

SLQNIKCNFRSTWEVISNSEDFKNTIPMVTPPPPPVFSLLKISQRIVCLVLDKSGSMGGKDRLNR 
MNOAAKHELLQTVENGSWVGMVHFDSTATIVNKLIQIKSSDERNTLMAGLPTYPLGGTSICSGIK 

YAFOWIGELHSQLDGSEWLLLTDGEDNTASSCIDEVKQSGAIVHFIALGRAADEAVIEMSKITGG 
SHFYVSDEAONNGLIDAFGALTSGNTDLSQKSLQLESKGLTLNSNAWMNDTVIIDSTVGKDTFFL 
ITWNSLPPSISLWDPSGTIMENFTVDATSKMAYLSIPGTAKVGTWAYNLOAKANPETITITWTSR 

AANSSVPPITVNAKMNKDVNSFPSPMIWYAEILOGYVPVLGANVTAFIESQNGHTEVLELLDNGA 
GADSFKNDGWYSRYFTAYTENGRYSLKWRAHGGANTARKLRPLNRAAYIPGWWWNGEEANPP 

RPEIDEDTQTTLEDFSRTASGGAEWWSQVPSLPLPDOYPPSQITDLDATVHEDKIILTWTAPGDN 

FDVGKVORYIRISASILDLRDSFDDALOVNTTDLSPKEANSKESFAFKPENISEENATHIFIAI 
KSIDKSNLTSKVSNIAQVTLFIPQANPDDIDPTPTPTPTPTPDKSHNSGVNISTLVLSVIGSwVI 
WNFTLSTTT 

Signal peptide: 

artino acids 1-21 

Putative transternbrane dorrains: 

amino acids 284-300, 617-633 

Leucine zipper pattern. 
amino acids 469-49), 476-498 

N-glycosylation site. 

amino acids 20-24, 75-79, 340-344, 504-508, 542-54 6, 588-592, 
628 - 632, 811-815, 832-836, 837-84.1, 852-856, 896-900 
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FIGURE 72 
MMMVRRGLLAWISRVVVLLVLLCCAISWLYMLACTPKGDEEOLALPRANSPTGKEGYOAVLQEWE 

EQHRNYWSSLKRQIAQLKEELQERSEQLRNGQYQASDAAGLGLDRSPPEKTQADLLAFLHSOVDK 

AEWNAGVKLATEYAAVPFDSFTLQKVYQLETGLTRHPEEKPWRKDKRDELVEAIESALETLNNPA. 

ENSPNHRPYTASDFIEGIYRTERDKGTLYELTFKGDHKHEFKRLIL FRPFSPIMKVKNEKLNMAN 

TLINVIVPLAKRVDKFRQEMON FREMCIEQDGRVHLTVVYFGKEEINEVKGILENTSKAANFRNF 
TFIOLNGEFSRGKGLDVGARFWKGSNVLLFFCDVDIYFTSEFLNTCRLNTQPGKKVFYPVLFSQY 
NPGIIYGHHDAWPPLEQQLVIKKETGFWRDFGFGMTCOYRSDFINIGGFDL.DIKGWGGEDWHLYR 

KYLHSNLIVVRTPVRGLFHLWHEKRCMDELTPEQYKMCMQSKAMNEASHGQLGMLVFRHEIEAHL 
RKOKOKTSSKKT 

Important features: 
signal peptide: 
antino acids -27 

N-glycosylation sites. 

anino acids 315-319, 324-328 

N-myristoylation sites. 

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

Artiidation site. 

amino acids 377-381 
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FIGURE 73 
GAGACTGCAGAGGGAGATAAAGAGAGAGGGCAAAGAGGCAGCAAGAGATTTGTCCTGGGGAECCA 

GAAACCCATGATACCCTACTGAACACCGAATCCCCTGGAAGCCCACAGAGACAGAGACAGCAAGA 
GAAGCAGAGATAAATACACTCACGCCAGGAGCTCGCTCGCTCTCTCTCTCTCTCTCTCACTCCTC 
CCTCCCTCTCTCCTGCCTGTCCTAGTCCTCFAGTCCTCAAATFCCCAGTCCCCTGCACCCCTTC 

CTGGGACACTATGTTGTTCTCCGCCCTCCTGCTGGAGGTGATTTGGATCCTGGCTGCAGATGGGG 
GTCAACACTGGACGTATGAGGGCCCACATGGTCAGGACCATTGGCCAGCCTCTTACCCTGAGTGT 

GGAAACAATGCCCAGTCGCCCATCGATATTCAGACAGACAGTGTGACATTTGACCCTGATTTGCC 
TGCTCTGCAGCCCCACGGATATGACCAGCCTGGCACCGAGCCTTTGGACCTGCACAACAATGGCC 

ACACAGTGCAACTCTCTCTGCCCTCTACCCTGTATCTGGGTGGACTTCCCCGAAAATATGTAGCT 
GCCCAGCTCCACCTGCACTGGGGTCAGAAAGGATCCCCAGGGGGGTCAGAACACCAGATCAACAG 

TGAAGCCACATTTGCAGAGCTCCACATTGTACATTATGACTCTGATTCCTATGACAGCTTGAGTG 

AGGCTGCTGAGAGGCCTCAGGGCCTGGCTGCCTGGGCATCCTAATTGAGGTGGGTGAGACTAAG 

AATATAGCTTATGAACACATTCTGAGTCACTTGCATGAAGTCAGGCATAAAGATCAGAAGACCTC 

AGTGCCTCCCTTCAACCTAAGAGAGCTGCTCCCCAAACAGCTGGGGCAGTACTTCCGCTACAATG 
GCTCGCTCACAACTCCCCCTTGCTACCAGAGTGTGCTCTGGACAGTTTTTTATAGAAGGTCCCAG 
ATTTCAATGGAACAGCTGGAAAAGCTTCAGGGGACATTGTTCTCCACAGAAGAGGAGCCCTCFAA 
GCTTCTGGTACAGAACTACCGAGCCCTTCAGCCTCTCAATCAGCGCATGGTCTTFGCTTCTTTCA 
TCCAAGCAGGATCCTCGTATACCACAGGTGAAATGCTGAGTCTAGGTGTAGGAACTTGGTTGGC 

TGTCTCTGCCTCTCCTGGCTGTTTATTTCATGCTAGAAAGATTCGGAAGAAGAGGCTGGAAAA 

CCGAAAGAGTGTGGTCTTCACCTCAGCACAAGCCACGACTGAGGCATAAATTCCTTCTCAGATAC 
CATGGATGTGGATGACTTCCCTTCATGCCTATCAGGAAGCCTCTAAAATGGGGTGTAGGATCTGG 
CCAGAAACACTGTAGGAGTAGTAAGCAGATGTCCTCCTTCCCCTGGACATCTCTTAGAGAGGAAT 

GGACCCAGGCTGTCATTCCAGGAAGAACTGCAGAGCCTTCAGCCTCTCCAAACATGTAGGAGGAA 
ATGAGGAAATCGCTGTGTTGTTAATGCAGAGANCAAACTCTGTTTAGTTGCAGGGGAAGTTTGGG 

ATATACCCCAAAGTCCTCTACCCCCTCACTTTTATGGCCCTTTCCCTAGATATACTGCGGGATCT 

CTCCTTAGGATAAAGAGTTGCTGTTGAAGTGTATATTTTTGATCAATATATTTGGAAATAAAG 
TTTCTGACTTT 
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FIGURE 74 
MLFSALLLEVIWILAADGGQHWTYEGPHGQDHWPASYPECGNNAOSPIDIOTDSWTFDPDLPALO 

PHGYDQPGTEPLDLHNNGHTWQLSLPSTLYLGGLPRKYVAAQLHLHWGQKGSPGGSEHQINSEAT 

FAELHIVHYDSDSYDSLSEAAERPQGLAVLGILIEVGETKNIAYEHILSHLHEVRHKDOKTSVPP 

FNLRELLPKQLGQYFRYNGSLTTPPCYQSWLWTVFYRRSOISMEOLEKLQGTLFSTEEEPSKLLV 

QNYRAI.QPLNQRMVFASFIOAGSSYTTGEMLSLGWGILVGCLCLLLAWYFIARKIRKKRLENRKS 

WWFTSAQATTEA 

Important features of the protein: 
Signal peptide: 

anino acids -5 

TransEther brane domain: 

aimino acids 29-310 

N-glycosylation site. 

amino acids 23-216 

Eukaryotic-type carbonic anhydrases proteins 

amino acids 197-245, 104-140 22-69 



Patent Application Publication Sep. 25, 2003 Sheet 75 of 168 US 2003/0180917 A1 

FIGURE 75 
TGCCGCTGCCGCCGCTGCTGCTGTTGCTCCTGGCGGCGCCTTGGGGACGGGCAGTTCCCTGTGTC 
TCTGGTGGTTTGCCTAAACCTGCAAACATCACCTTCTTATCCATCAACATGAAGAATGTCCTACA 
ATGGACTCCACCAGAGGGCTTCAAGGAGTTAAAGTTACTTACACTGTGCAGTATTTCATCACAA 

ATTGGCCCACCAGAGGTGGCACTGACTACAGATGAGAAGTCCATTTCTGTTGTCCTGACAGCTCC 

AGAGAAGTGGAAGAGAAATCCAGAAGACCTTCCTGTTTCCATGCAACAAATATACTCCAATCTGA 

AGTATAACGTGTCTGTGTTGAATACTAAATCAAACAGAACGGGTCCCAGTGTGTGACCAACCAC 

ACGCTGGTGCTCACCTGGCTGGAGCCGAACACTCTTTACTGCGTACACGTGGAGTCCTTCGTCCC 

AGGGCCCCCTCGCCGTGCTCAGCCTTCTGAGAAGCAGTGTGCCAGGACTTGAAAGATCAATCAT 

CAGAGTTCAAGGCTAAAATCATCTTCTGGTATGTTTTGCCCATATCTATTACCGTGTTTCTTTTT 

TCTGTGATGGGCTATTCCATCTACCGATATATCCACGTTGGCAAAGAGAAACACCCAGCAAATTT 
GATTTTGATTAGGAAATGAATTGACAAAAGATTCTTGGCCTGCTGAAAAAATCGTGATTA 

ACTTTAT CACCCT CAATATCTCGGATGATTCTAAAATTCTCATCAGGAATGAGTTTACTGGGA 

AAAAGCAGTGATGTATCCAGCCTTAATGATCCTCAGCCCAGCGGGAACCTGAGGCCCCCTCAGGA 
GGAAGAGGAGGTGAAACATTTAGGGTATGCTTCGCATTTGATGGAAATTTTTTGTGACTCTGAAG 

AAAACACGGAAGGTACTTCTCTCACCCAGCAAGAGCCCTCAGCAGAACAATACCCCCGGATAAA 

ACAGTCATTGAATAGAATAGATGTCAGAACCACTGACATTTGTGCGGGGCCTGAAGAGCAGGA 

GCTCAGTTTGCAGGAGGAGGTGTCCACACAAGGAACATTATTGGAGTCGCAGGCAGCGTTGGCAG 

TCTTGGGCCCGCAAACGTTACAGTACTCATACACCCCTCAGCTCCAAGACTTAGACCCCCTGGCG 
CAGGAGCACACAGACTCGGAGGAGGGGCCGGAGGAAGAGCCATCGACGACCCTGGTCGACTGGGA 

TCCCCAAACTGGCAGGCTGTGTATTCCTTCGCTGTCCAGCTTCGACCAGGATTCAGAGGGCTGCG 

AGCCTTCTGAGGGGGATGGGCTCGGAGAGGAGGGTCTTCTATCTAGACTCTATGAGGAGCCGGCT 

CCAGACAGGCCACCAGGAGAAAATGAAACCTATCTCATGCAATTCATGGAGGAATGGGGGTTATA 

TGTGCAGATGGAAAACTGATGCCAACACTTCCTTTTGCCTTTTGTTTCCTGTGCAAACAAGTGAG 
TCACCCCTTTGATCCCAGCCATAAAGTACCTGGGATGAAAGAAGTTTTTTCCAGTTTGTCAGTGT 

CTGTGAGAATTACTTATTECTTTTCTCTATTCTCATAGCACGGGTGATTGGTTCATGCATGTA 

GGTCTCTTAACAATGATGGTGGGCCTCTGGAGTCCAGGGGCTGGCCGGTTGTTCTATGCAGAGAA 
AGCAGTCAATAAATGTTTGCCAGACTGGGTGCAGAATTTATTCAGGTGGGTGT 
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FIGURE 76 
MSYNGLHQRVFKELKLLTLCSISSQIGPPEVALTTDEKSISWVLTAPEKWKRNPEDLPVSMQQIY 

SNLKYNWSWLNTKSNRTWSQCVTNHTLVLTWLEPNTLYCWHVESFVPGPPRRAQPSEKQCARTLK 
DOSSEFKAKIIFWYWLPISITVFLFSWMGYSIYRYHVGKEKHPANLILIYGNEFDKREFVPAEK 

IWINFITLNISDDSKISHODMSLLGKSSDWSSLNDPOPSGNLRPPQEEEEWKHLGYASHLMEIFC 

DSEENTEGTS LTOOESLSRTIPPDKTVIEYEYDVRTTDICAGPEEQELSLQEEVSTOGTLLESQA 
ALAVLGPQTLQYSYTPQLQDLDPLAQEHTDSEEGPEEEPSTTLVDWDPOTGRLCIPSLSSFDODS 
EGCEPSEGDGLGEEGLLSRLYEEPAPDRPPGENETYLMQFMEEWGLYWOMEN 

Important features: 

Signal peptide: 

amino acids 1-28 

Transmertibrane domain : 

artino acids 140-163 

N-glycosylation sites. 

artino acids 71-74, 80-83, 89-92, 204-207, 423-426 
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FIGURE 77 
GAGGAGCGGGCCGAGGACTCCAGCGTGCCCAGGTCTGGCATCCTGCACTTGCGCCCTCTGACAC 

CTGGGAAGATGGCCGGCCCGTGGACCTTCACCCTTCTCTGTGGTTTGCTGGCAGCCACCTTGATC 
CAAGCCACCCTCAGTCCCACTGCAGTTCTCATCCTCGGCCCAAAAGTCATCAAAGAAAAGCTGAC 

ACAGGAGCTGAAGGACCACAACGCCACCAGCATCCTGCAGCAGCGCCGCTGCTCAGTGCCATGC 

GGGAAAAGCCAGCCGGAGGCATCCCTGTGCTGGGCAGCCTGGTGAACACCGTCCTGAAGCACATC 
AFCTGGCTGAAGGTCATCACAGCTAACATCCTCCAGCTGCAGGTGAAGCCCTCGGCCAATGACCA. 

GGAGCTGCTAGTCAAGATCCCCCTGGACATGGTGGCTGGATTCAACACGCCCCTGGTCAAGACCA 

TCGTGGAGTTCCACATGACGACTGAGGCCCAAGCCACCATCCGCATGGACACCAGTGCAAGTGGC 
CCCACCCGCCTGGTCCTCAGTGACTGTGCCACCAGCCATGGGAGCCTGCGCATCCAACTGCTGTA 

TAAGCTCTCCTTCCTGGTGAACGCCTTAGCTAAGCAGGTCATGAACCTCCTAGTGCCATCCCTGC 
CCAATCTAGTGAAAAACCAGCTGTGTCCCGTGATCGAGGCTTCCTTCAATGGCATGTATGCAGAC 

CTCCTGCAGCTGGTGAAGGTGCCCATCCCTCAGCATTGACCGTCTGGAGTTTGACCTTCTGTA 

TCCTGCCATCAAGGGTGACACCATTCAGCTCTACCTGGGGGCCAAGTTGTTGGACT CACAGGGAA 

AGGTGACCAAGTGGTTCAATAACTCTGCAGCTTCCCTGACAATGCCCACCCTGGACAACAFCCCG 
TTCAGCCTCATCGTGAGTCAGGACGTGGTGAAAGCTGCAGTGGCTGCTGTGCTCTCTCCAGAAGA 

ATTCATGGTCCTGTTGGACTCTGTGCTTCCTGAGAGTGCCCATCGGCTGAAGTCAAGCATCGGGC 
TGATCAAGAAAAGGCTGCAGATAAGCTGGGATCTACCCAGATCGTGAAGATCCTAACTCAGGAC 

ACTCCCGAGTTTTTTATAGACCAAGGCCATGCCAAGGTGGCCCAACTGATCGTGCTGGAAGTGTT 
TCCCTCCAGTGAAGCCCTCCGCCCTTTGTTCACCCTGGGCATCGAAGCCAGCTCGGAAGCTCAGT 

TFTACACCAAAGGTGACCAACTTATACT CAACTTGAATAACACAGCTCTGATCGGATCCAGCTG 

ATGAACTCTGGGATTGGCTGGTTCCAACCTGATGTTCTGAAAAACATCAT CACTGAGATCATCCA 

CTCCATCCTGCTGCCGAACCAGAATGGCAAATTAAGATCGGGGTCCCAGTGTCATTGGTGAAGG 

CCTTGGGATTCGAGGCAGCTGAGTCCTCACTGACCAAGGATGCCCTTGTGCTTACTCCAGCCTCC 

TTGTGGAAACCCAGCTCTCCTGTCTCCCAGTGAAGACTTGGATGGCAGCCATCAGGGAAGGCTGG 
GTCCCAGCTGGGAGTATGGGTGTGAGCTCTATAGACCATCCCTCTCTGCAATCAATAAACACTTG 
CCTGTGAAAAA 
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FIGURE 78 
MAGPWTFTLICGLLAATLOATLSPTAVLILGPKVIKEKLTQELKDHNATSILOOL, PLLSAMREK 

PAGGIPWLGSLVNTVLKHIIWLKWITANILQLQWKPSANDQELLWKIPLDMVAGFNTPLVKTIVE 

FHMTTEAQATIRMDTSASGPTRLVLSDCATSHGSLRIOLLYKLSFILVNALAKOVMNLLWPSLPNI, 

WKNOLCPWIEASFNGMYADLLQLVKWPISLSDRLEFDLLYPAIKGDTICLYLGAKLLDSQGEVT 

KWFNNSAASLTMPTLDNIPFSLIVSQDVVKAAWAAVLSPEEFMVLLDSVLPESAHRLKSSIGLIN 

EKAADKILGSTQIVKILTQDTPEFFIDQGHAKVAOLIVIEWFPSSEAERP, FTIGIEASSEAQFYT 

KGDQLILNLNNISSDRIQLMNSGIGWFQPDVLKNIITEIIHSILLPNONGKLRSGVPVSLVKALG 
FEAAESSLTKDALVLTPASLWKPSSPWSQ 

Important features of the protein: 
Signal peptide : 

artino acids - 21 

N-glycosylation sites. 

amino acids 48-51. 264-267, 40-404 

Glycosarcinoglycan attachment site. 
artiro acids 41.2 - A15 

LBP / BPI A CETP family proteins. 
artino acids 4 O - A 5. 
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FIGURE 79 
GAGAGAAGTCAGCCTGGCAGAGAGACTCTGAAATGAGGGATTAGAGGTGTTCAAGGAGCAAGAGC 

TTCAGCCTGAAGACAAGGGAGCAGTCCCTGAAGACGCTTCTACTGAGAGGTCTGCCATGGCCTCT 
CTTGGCCTCCAACTTGTGGGCTACATCCTAGGCCTTCTGGGGCTTTTGGGCACACTGGTTGCCAT 

GCTGCTCCCCAGCTGGAAAACAAGTTCTTATGTCGGTGCCAGCATTGTGACAGCAGTTGGCTTCT 

CCAAGGGCCTCTGGATGGAATGTGCCACACACAGCACAGGCAT CACCCAGTGTGACATCATAGC 

ACCCTTCTGGGCCTGCCCGCTGACATCCAGGCTGCCCAGGCCATGATGGTGACATCCAGTGCAAT 

CTCCTCCCTGGCCTGCATTATCTCTGTGGTGGGCATGAGATGCACAGTCTTCTGCCAGGAATCCC 

GAGCCAAAGACAGAGTGGCGGTAGCAGGTGGAGTCTTTTTCACCTTGGAGGCCTCCTGGGATTC 

ATTCCTGTTGCCTGGAACTTCATGGGATCCTACGGGACTTCTACT CACCACTGGTGCCTGACAG 

CATGAAATTTGAGATTGGAGAGGCTCTTTACTTGGGCATTATTTCTTCCCTGTTCTCCCTGATAG 

CTGGAATCATCCTCTGCTTTTCCTGCTCATCCCAGAGAAATCGCTCCAACTACTACGATGCCTAC 

CAAGCCCAACCTCTTGCCACAAGGAGCTCTCCAAGGCCTGGTCA ACCTCCCAAAGTCAAGAGTGA 

GTTCAATTCCTACAGCCTGACAGGGTATGTGTGAAGAACCAGGGGCCAGAGCTGGGGGGTGGCTG 
GGTCTGTGAAAAACAGTGGACAGCACCCCGAGGGCCACAGGTGAGGGACACEACCACTGGATCGT 

GTCAGAAGGTGCTGCTGAGGATAGACTGACTTTGGCCATTGGATTGAGCAAAGGCAGAAATGGGG 

GCTAGTGTAACAGCATGCAGGTTGAATTGCCAAGGATGCTCGCCATGCCAGCCTTTCTGTTTCC 

TCACCTTGCTGCTCCCCTGCCCTAAGTCCCCAACCCTCAACTTGAAACCCCATCCCTTAAGCCA 
GGACT CAGAGGATCCCTTGCCCTCTGGTTTACCTGGGACTCCATCCCCAAACCCACTAATCACA. 

TCCCACIGACTGACCCTCTGTGATCAAAGACCCTCTCTCTGGCTGAGGTTGGCTCTTAGCTCATT 

GCTGGGGATGGGAAGGAGAAGCAGTGGCTTTTGTGGGCATTGCTCTAACCTACTTCTCAAGCTTC 
CCTCCAAAGAAACTGATTGGCCCTGGAACCTCCATCCCACTCTTGTTAGACTCCACAGTGTCCA 

GACTAATTTGTGCATGAACTGAAATAAAACCACCTACGGTATCCAGGGAACAGAAAGCAGGATG 

CAGGATGGGAGGACAGGAAGGCAGCCTGGGACATTTAAAAAAATA 
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FIGURE 80 
MASLGLQLVGYILGLLGLLGTLVAMLLPSWKTSSYVGASIVEAVGFSKGLWMECATHSTGITQCD 
IYSTLI.GIPADIQAAQAMMVTSSAISSLACIISWVGMRCTVFCQESRAKDRWAVAGGVFFILGGL 

LGFIPWAWNEHGILRDFYSPLVPDSMKFEIGEALYLGIESSLFSLIAGIILCFSCSSORNRSNYY 

DAY QAQPLATRSSPRPGQPPKWKSEENSYSLTGYV 

Important features of the protein: 
Signal peptide: 

amino acids 1-24 

Transmeinbrane domains: 

allino acids 82-102 117-40, 163-182 

N-glycosylation site. 
amino acids 90-193 

PMP-22 / EMP w MP20 family proteins. 
artino acids 46-59 
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FIGURE 81 
CCCACGCGTCCGCGCCTCTCCCTTCTGCTGGACCTTCCTTCGTCTCTCCATCTCTCCCTCCTTTC 
CCCGCGTTCTCTTTCCACCTTTCTCTTCTTCCCACCTTAGACCTCCCTTCCTGCCCTCCTTTCCT 

GCCCACCGCTGCTTCCTGGCCCTTCTCCGACCCCGCTCTAGCAGCAGACCTCCTGGGGTCTGTGG 

GTTGATCTGTGGCCCCTGTGCCTCCGTGTCCTTTTCGTCTCCCTTCCTCCCGACTCCGCTCCCGG 
ACCAGCGGCCTGACCCTGGGGAAAGGATGGTTCCCGAGGTGAGGGTCCTCTCCTCCTTGCTGGGA 
CTCGCGCTGCTCTGGTTCCCCCTGGACTCCCACGCTCGAGCCCGCCCAGACATGTTCGCCTTTT 

CCATGGGAAGAGATACTCCCCCGGCGAGAGCTGGCACCCCTACTTGGAGCCACAAGGCCTGATGT 

ACTGCCTGCGCTGTACCTGCTCAGAGGGCGCCCATGTGAGTTGTTACCGCCTCCACTGTCCGCCT 

GTCCACTGCCCCCAGCCTGTGACGGAGCCACAGCAATGCTGTCCCAAGTGTGTGGAACCTCACAC 

TCCCTCTGGACTCCGGGCCCCACCAAAGTCCTGCCAGCACAACGGGACCATGTACCAACACGGAG 

AGATCTTCAGTGCCCATGAGCTGTTCCCCTCCCGCCTGCCCAACCAGTGTGTCCTCTGCAGCTGC 
ACAGAGGGCCAGATCTACTGCGGCCTCACAACCTGCCCCGAACCAGGCTGCCCAGCACCCCTCCC 
ACTGCCAGACTCCTGCTGCCAAGCCTGCAAAGATGAGGCAAGTGAGCAATCGGATGAAGAGGACA 

GTGTGCAGTCGCTCCATGGGGTGAGACATCCTCAGGACCATGTTCCAGTGATGCTGGGAGAAAG 

AGAGGCCCGGGCACCCCAGCCCCCACTGGCCTCAGCGCCCCTCTGAGCTTCATCCCTCGCCACTT 
CAGACCCAAGGGAGCAGGCAGCACAACTGTCAAGATCGTCCTGAAGGAGAAACATAAGAAAGCCT 

GTGTGCATGGCGGGAAGACGTACTCCCACGGGGAGGGGGCACCCGGCCTTCCGTGCCTTCGGC 

CCCTTGCCCTGCATCCTATGCACCTGTGAGGATGGCCGCCAGGACTGCCAGCGTGTGACCTGTCC 

CACCGAGTACCCCTGCCGTCACCCCGAGAAAGTGGCTGGGAAGTGCTGCAAGATTGCCCAGAGG 

ACAAAGCAGACCCTGGCCACAGTGAGATCAGTTCTACCAGGTGTCCCAAGGCACCGGGCCGGGTC 

CTCGTCCACACATCGGTATCCCCAAGCCCAGACAACCTGCGTCGCTTTGCCCTGGAACACGAGGC 
CTCGGACTTGGGGAGATCTACCTCTGGAAGCTGGTAAAAGATGAGGAAACTGAGGCTCAGAGAG 

GTGAAGTACCTGGCCCAAGGCCACACAGCCAGAATCTTCCACTTGACT CAGATCAAGAAAGTCAG 

GAAGCAAGACTCCAGAAAGAGGCACAGCACTTCCGACTGCTCGCTGGCCCCCACGAAGGTCACT 

GGAACGTCTTCCTAGCCCAGACCCTGGAGCTGAAGGTCACGGCCAGTCCAGACAAAGTGACCAAG 

ACATAACAAAGACCEAACAGTTGCAGATATGAGCTGTATAATTGTTGTTATTATATATTAATAAA 
TAAGAAGTFGCATTACCCTCAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 82 
MVPEVRVLSSLLGLALLWFPLDSHARARPDMFCLFHGKRYSPGESWHPYLEPOGLMYCLRCTCSE 

GAHVSCYRLHCPPVHCPOPVTEPQQCCPKCVEPHTPSGLRAPPKSCOHNGTMYOHGEIFSAHELF 

PSRLPNQCVLCSCTEGQIYCGLTTCPEPGCPAPLPLPDSCCQACKDEASEQSDEEDSVOSLHGVR 
HPODPCSSDAGRKRGPGTPAPTGLSAPLSFIPRHFRPKGAGSTTWKVLKEKHKKACWHGGKTYS 

HGEVWHPAFRAFGPLPCILCTCEDGRQDCORVTCPTEYPCRHPEKVAGKCCKICPEDKADPGHSE 
ISSTRCPKAPGRVLVHTSVSPSPDNLRRFALEHEASDLVEIYLWKLVKDEETEAQRGEVPGPRPH 
SQNLPLDSDQESQEARL PERGTALPTARWPPRRSLERLPSPDPGAEGHGQSRQSDODITKT 

Signal peptide: 

artino acids 1-25 
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FIGURE 83 
GACAGCTGTGTCTCGATGGAGTAGACTCTCAGAACAGCGCAGTTTGCCCTCCGCTCACGCAGAGCCTCTCC 
GTGGCTTCCGCACCTTGAGCATAGGCCAGTTCTCCTCTTCTCTCTAATCCATCCGCACCTCCCGTCA 

TCCGTTTCCATGCCGTGAGGTCCATTCACAGAACACATCCATGGCTCTCATGCTCAGTTTGGTTCTGAGTC 
TCCTCAAGCTGGGATCAGGGCAGTGGCAGGGTTTGGGCCAGACAAGCCTGTCCAGGCCTTGGTGGGGCAG 

GACGCAGCATCTCCGTTTCCTGTCTCCAAGACCAATGCAGAGGCCATGGAAGTGCGGTTCTCAGGGG 

CCAGTTCTCTAGCGTGGTCCACCTCTACAGGGACGGGAAGGACCAGCCATTTAFGCAGAFGCCACAGTATC 

AAGGCAGGACAAAACTGGTGAAGGATTCTATTGCGGAGGGGCGCATCTCCTGAGGCTGGAAAACAFTACT 

GTGTTGGATGCTGGCCTCTATGGGTGCAGGATTAGTCCCAGTCTTACTACCAGAAGGCCATCTGGGAGCT 
ACAGGTGTCAGCACTGGGCTCAGTTCCTCTCATTTCCATCACGGGATATGTTGATAGAGACATCCAGCTAC 
TCTGTCAGTCCTCGGGCTGGTTCCCCCGGCCCACAGCGAAGTGGAAAGGTCCACAAGGACAGGATTTGTCC 
ACAGACTCCAGSACAAACAGAGACAGCAGGCCTGTTTGATGGGAGATCTCTCTGACCGTCCAAGAGAA 

CGCCGGGAGCATATCCTGTTCCATGCGGCATGCTCATCTGAGCCGAGAGGTGGAATCCAGGGTACAGATAG 
GAGATACCTTTCGAGCCTATATCGTGGCACCTGGCTACCAAAGTACTGGGAAFACTCTCCTGTGGCCTA 

TTTTTTGGCATTGTTGGACTGAAGATTTTCTTCTCCAAATFCCAGTGGAAAATCCAGGCGGAACTGGACTG 

GAGAAGAAAGCACGGACASGCAGAATTGAGAGACGCCCGGAAACACGCAGTGGAGGTGACTCTGGACCAG 

AGACGGCTCACCCGAAGCTCTGCGTTTCTGATCTGAAAACTGTAACCCATAGAAAAGCTCCCCAGGAGGIG 
CCTCACTCTGAGAAGAGATTTACAAGGAAGAGTGTGGGGCTTCTCAGAGTTTCCAAGCAGGGAAACAFTA 

CTGGGAGGTGGACGGAGGACACAATAAAAGGTGGCGCGTGGGAGTGTGCCGGGATGATGTGGACAGGAGGA 
AGGAGTACGTGACTTTGTCTCCCGATCATGGGTACTGGGTCCTCAGACTGAATGGAGAACATTTGTATTTC 
ACATTAAATCCCCGTTTTATCAGCGTCTTCCCCAGGACCCCACCTACAAAAAAGGGGTCTTCCTGGACTA. 

TGAGTGTGGGACCATCTCCTTCTTCAACATAAATGACCAGTCCCTTATTTATACCCTGACATGTCGGTTTG 
AAGGCTTATTGAGGCCCTACATTGAGTATCCGCCTATAATGAGCAAAAGGAACTCCCATAGTCACTGC 

CCAGTCACCCAGGAATCAGAGAAAGAGGCCTCTTGGCAAAGGGCCTCTGCAATCCCAGAGACAAGCAACAG 

TGAGTCCTCCTCACAGGCAACCACGCCCTTCCTCCCCAGGGGTGAAATGTAGGATGAATCACATCCCACAT 
TCTCTTAGGGAATTAAGGTCTCTCTCCCAGATCCAAAGTCCCGCAGCAGCCGGCCAAGGGGCTTCCA 

GATGAAGGGGGACTGGCCGTCCACATGGGAGTCAGGTGICAGGCIGCCCTGAGCTGGGAGGGAAGAAGG 

CTGACATTACATTTAGTTTGCCTCACTCCATCTGGCTAAGIGATCTGAAAACCACCTCTCAGGGAAG 

AACCGTCAGGAATTCCCATCTCACAGGCTGTGGTGTAGAFTAAGTAGACAAGGAATGTGAATAATGCTTAG 

ATCTTATTGATGACAGAGTGTATCCTAATGGTTTGETCATATATTACACTTTCAGTAAAAAAA 
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FIGURE 84 
MALMLSLVLSLLKLGSGQWOVEGPDKPVOALVGEDAAFSCFLSPKTNAEAMEVRFFRGQFSSVVH 
LYRDGKDQPFMQMPQYOGRTKLWKDSIAEGRISLRLENETWLDAGLYGCRISSQSYYQKAIWELQ 

WSALGSVPLISITGYWDRDIQLLCOSSGWFPRPTAKWKGPOGQi LSTDSRTNRDMHGLFDVEISL 

TWQENAGSISCSMRHAHLSREVESRVOIGDTFFEPISWHLATKVLGILCCGLFFGIWGLKIFFSK 

FQWKIQAELDWRRKHGOAELRDARKHAVEVTLDPETAHPKLCVSDLKTVTHRKAPQEVPHSEKRF 
TRKSVVASQSFQAGKHYWEVDGGHNKRWRVGVCRDDVDRRKEYVTLSPDHGYWVLRLNGEHLYFT 
LNPRFISVFPRTPPTKIGVFLDYECGTISFFNINDQSLIYTLTCREEGLLRPYIEYPSYNEONGT 

PWICPVTOESEKEASWORASAIPETSNSESSSCATTPFLPRGEM 

Signal peptide: 

amino acids lif 

Transmembrane domain : 

amino acids 239-255 
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FIGURE 85 
AACAGACGTCCCTCGCGGCCCTGGCACCTCTAACCCCAGACATGCTGCTGCTGCTGCTGCCCCT 
GCTCTGGGGGAGGGAGAGGGCGGAAGGACAGACAAGTAAACTGCTGACGATGCAGAGTTCCGTGA. 

CGGTGCAGGAAGGCCTGTGTGTCCATGTGCCCTGCTCCTCTCCTACCCCTCGCATGGCTGGATT 

TACCCTGGCCCAGTAGTTCATGGCTACTGGTTCCGGGAAGGGGCCAATACAGACCAGGATGCTCC 
AGTGGCCACAAACAACCCAGCTCGGGCAGTGTGGGAGGAGACTCGGGACCGATTCCACCTCCTTG 

GGGACCCACATACCAAGAATTGCACCCTGAGCATCAGAGATGCCAGAAGAAGTGATGCGGGGAGA 
ACTTCTTTCGEATGGAGAAAGGAAGTATAAAATGGAATTATAAACAT CACCGGCTCTCTGTGAA 

TGTGACAGCCTTGACCCACAGGCCCAA CATCCTCATCCCAGGCACCCTGGAGTCCGGCTGCCCCC 

AGAAECTGACCTGCTCTGTGCCCTGGGCCTGFGAGCAGGGGACACCCCCTATGATCTCCTGGATA 
GGGACCTCCGTGTCCCCCCTGGACCCCTCCACCACCCGCTCCCGGTGCTCACCCTCATCCCACA 

GCCCCAGGACCATGGCACCAGCCTCACCTGTCAGGTGACCTTCCCTGGGGCCAGCGTGACCACGA 
ACAAGACCGTCCATCTCAACGTGTCCTACCCGCCTCAGAACTTGACCATGACTGTCTTCCAAGGA 
GACGGCACAGTATCCACAGTCTTGGGAAATGGCTCATCTCTGTCACTCCCAGAGGGCCAGTCTCT 

GCGCCTGGTCTGTGCAGTTGATGCAGTTGACAGCAATCCCCCTGCCAGGCTGAGCCTGAGCTGGA 

GAGGCCTGACCCTGTGCCCCTCACAGCCCT CAAACCCGGGGGTGCTGGAGCTGCCTTGGGTGCAC 

CTGAGGGATGCAGCTGAATTCACCTGCAGAGCTCAGAACCCTCTCGGCTCTCAGCAGGTCTACCT 
GAACGTCTCCCTGCAGAGCAAAGCCACATCAGGAGTGACTCAGGGGGTGGTCGGGGGAGCTGGAG 
CCACAGCCCTGGTCTTCCTGTCCTTCTGCGTCATCTTCGTTGTAGTGAGGTCCTGCAGGAAGAAA 

TCGGCAAGGCCAGCAGCGGGCGTGGGAGATACGGGCATAGAGGAGCAAACGCTGTCAGGGGTTC 

AGCCTCTCAGGGGCCCCTGACTGAACCTTGGGCAGAAGACAGTCCCCCAGACCAGCCTCCCCCAG 
CTTCTGCCCGCTCCTCAGTGGGGGAAGGAGAGCTCCAGTATGCACCCT CAGCTCCAGATGGTG 

AAGCCTTGGGACTCGCGGGGACAGGAGGCCACTGACACCGAGTACTCGGAGATCAAGATCCACAG 

AGAGAAACTGCAGAGACTCACCCTGATTGAGGGATCACAGCCCCTCCAGGCAAGGGAGAAGTCA 
GAGGCTGATTCTTGTAGAATTAACAGCCCTCAACGTGATGAGCTATGATAACACTATGAATTATG 
TGCAGAGTGAAAAGCACACAGGCTTTAGAGTCAAAGTATCT CAAACCTGAATCCACACTGTGCCC 

TCCCTTTTATTTTTAACTAAAAGACAGACAAATTCCTA 



Patent Application Publication Sep. 25, 2003 Sheet 86 of 168 US 2003/0180917 A1 

FIGURE S6 
MLLLLLPLLWGRERAEGOTSKLLTMOSSVTWQEGLCWHVPCSFSYPSHGWIYPGPWVHGYWFREG 

ANTDODAPWATNNPARAVWEETRDRFHLLGDPHTKNCTLSIRDARRSDAGRYFFRMEKGSIKWNY 

KHHRLSVNVTALTHRPNILIPGTLESGCPONLTCSVPWACEOGTPPMISWIGTSVSPLDPSTTRS 
SWLTLIPQPQDHGTSLTCQWTFPGASWTTNKTVHLNWSYPPONLTMTVFOGDGTVSTVLGNGSSL 

SLPEGQSLRLWCAWDAVDSNPPARLSLSWRGITLCPSQPSNPGVLELPWVHLRDAAEFTCRAQNP 

LGSQQVYLNVSLOSKATSGVTOGVWGGAGATALVFSFCVIEWVVRSCRKKSARPAAGVGDTGIE 

DANAVRGSASQGPLTEPWAEDSPPDQPPPASARSSVGEGELQYASLSFQMVKPWDSRGQEATDTE 
YSEIKIHR 

Signal peptide: 

amino acids 1-15 

Transmembrane donain : 

amino acids 35-370 
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FIGURE 87 
AGAAAGCTGCACTCTGTGAGCTCCAGGGCGCAGTGGAGGGAGGGAGTGAAGGAGCTCTCTGTAC 

CCAAGGAAAGTGCAGCTGAGACTCAGACAAGATTACAATGAACCAACTCAGCTTCCTGCTGTTTC 
TCATAGCGACCACCAGAGGAGGAGTACAGATGAGGCTAATACTTACTTCAAGGAATGGACCTGT 

TCTTCGTCTCCATCTCTGCCCAGAAGCTGCAAGGAAATCAAAGACGAATGTCCTAGTGCATTTGA 
TGGCCTGTATTTTCTCCGCACTGAGAATGGTGTATCTACCAGACCTTCTGTGACATGACCTCTG 

GGGGTGGCGGCTGGACCCTGGTGGCCAGCGTGCATGAGAATGACAEGCGTGGGAAGTGCACGGTG 

GGCGATCGCTGGTCCAGTCAGCAGGGCAGCAAAGCAGACTACCCAGAGGGGGACGGCAACTGGGC 
CAACTACAACACCTTGGATCTGCAGAGGCGGCCACGAGCGATGACTACAAGAACCCTGGCTACT 

ACGACATCCAGGCCAAGGACCTGGGCATCTGGCACGTGCCCAATAAGTCCCCCATGCAGCACTGG 

AGAAACAGCTCCCTGCTGAGGTACCGCACGGACACTGGCTTCCTCCAGACACTGGGACATAATCT 
GTTTGGCATCTACCAGAAATATCCAGTGAAATATGGAGAAGGAAAGTGTTGGACTGACAACGGCC 

CGGTGATCCCTGTGGTCTATGATTTTGGCGACGCCCAGAAAACAGCATCTTATTACTCACCCTAT 
GGCCAGCGGGAATTCACGCGGGATTTGTTCAGTTCAGGGTATTTAATAACGAGAGAGCAGCCAA 

CGCCTTGTGTGCTGGAATGAGGGT CACCGGATGTAACACTGAGCATCACTGCATTGGGGAGGAG 

GATACTTTCCAGAGGCCAGTCCCCAGCAGTGGGAGATTTTTCGGTTTGATTGGAGTGGATAT 

GGAACTCATGTTGGTTACAGCAGCAGCCGTGAgATAACGAGGCAGCTGTGCTTCTATTCTATCG 

TTGAGAGTTTTGTGGGAGGGAACCCAGACCTCTCCTCCCAACCATGAGATCCCAAGGATGGAGAA 
CAACTTACCCAGTAGCTAGAATGTTAATGGCAGAAGAGAAAACAATAAACAATTGACTCAAGA 

AAAAAA 
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FIGURE 88 

MNQLSFLLFLIATTRGWSTDEANTYFKEWTCSSSPSLPRSCKEIKDECPSAFDGLYFLRTENGVI 
YQTFCDMTSGGGGWTLVASVHENDMRGKCTVGDRWSSQOGSKADYPEGDGNWANYNTFGSAEAAT 
SDDYKNPGYYDIQAKDLGIWHVPNKSPMQHWRNSSLLRYRTDTGFLQTLGHNLFGIYQKYPVKYG 
EGKCWTDNGPVIPVVYDFGDAQKTASYYSPYGOREFTAGFWOFRVENNERAANALCAGMRVTGCN 

TEHHCIGGGGYFPEASPQQCGDFSGFDWSGYGTHVGYSSSREITEAAVLLEYR 

Important features: 
Signal peptide: 
amino acids 1-16 

N-glycosylation site. 

amino acids 63- 67 

Glycosaminoglycan attachinent sites. 

amino acids 74-78, 289-293 

NITyristoylation sites. 

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

CGCCGCCCTTGTCCCCGAGGGCCATGGGCCGGGTCTCAGGGCTTGTGCCCTCTCGCTTCCTGACG 

CTCCTGGCGCATCTGGTGGTCGTCATCACCTTATTCTGGTCCCGGGACAGCAACATACAGGCCTG 
CCTGCCTCTCACGTTCACCCCCGAGGAGTATGACAAGCAGGACATTCAGCTGGTGGCCGCGCTCT 

CTGTCACCCTGGGCCTCTTTGCAGTGGAGCTGGCCGGTTTCCTCTCAGGAGTCTCCATGTTCAAC 
AGCACCCAGAGCCTCATCTCCATTGGGGCTCACTGTAGGCATCCGGGCCCTGTCCTTCTTCAT 

ATTCGAGCGTTGGGAGTGCACTACGTATTGGTACATTTTTGTCTTCTGCAGTGCCCTCCAGCTG 

TCACTGAAATGGCTTTATTCGTCACCGTCTTTGGGCTGAAAAAGAAACCCTTCTGATTACCTTCA 
TGACGGGAACCTAAGGACGAAGCCTACAGGGGCAAGGGCCGCTTCGTATTCCTGGAAGAAGGAAG 

GCATAGGCTTCGGTTTTCCCCTCGGAAACTGCTTCTGCTGGAGGATATGTGTTGGAATAATTACG 

TCTTGAGTCTGGGATTATCCGCATTGTATTTAGTGCTGTAATAAAAATGTTTTGTAGTAACA 

TTAAGACTTATATACAGTTTTAGGGGACAATAAAAAAAAAAAA. 
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FIGURE 90 
MGRVSGLVPSRFLTLLAHLVWWITLEWSRDSNICACLPLTFTPEEYDKODIOLVAALSVTLGLEA 
VELAGFLSGVSMFNSTQSLISIGAHCSASWALSFFIFERWECTTYWYIEWFCSALPAVTEMALEW 

TWFGLKKKPE 

Transmembrane domain : 

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

GTCCTCCCGGCTCAGAGGACCCTGAGCGTGATGACCACGAGGGCCAGCCCCGGCCCCGGGTGCCT 

CGGAAGCGGGGCCACATCCACCTAAGTCCCGCCCCATGGCCAATTCCACTCTCCTAGGGCTGCT 

GGCCCCGCCTGGGGAGGCTTGGGGCATTCTTGGGCAGCCCCCCAACCGCCCGAACCACAGCCCCC 
CACCCTCAGCCAAGGTGAAGAAAATCTTTGGCTGGGGCGACTTCTACTCCAACATCAAGACGGTG 
GCCCTGAACCTGCTCGTCACAGGGAAGATTGTGGACCATGGCAATGGGACCTTCAGCGTCCACTT 
CCAACACAATGCCACAGGCCAGGGAAACACTCCACAGCCTCGTGCCCCCCAGTAAAGCTGTAG 

AGTTCCACCAGGAACAGCAGATCTTCATCGAAGCCAAGGCCTCCAAAATCTTCAACTGCCGGATG 

GAGTGGGAGAAGGTAGAACGGGGCCGCCGGACCTCGCTTTGCACCCACGACCCAGCCAAGATCTG 

CTCCCGAGACCACGCTCAGAGCTCAGCCACCTGGAGCTGCTCCCAGCCCTTCAAAGTCGTCTGTG 

TCTACATCGCCTTCACAGCACGGACTATCGGCTGGCCAGAAGGGGCCCAGATTACAACTAC 

CATAGTGATACCCCCTACTACCCATCTGGGTGACCCGGGGCAGGCCACAGAGGCCAGGCCAGGGC 
TGGAAGGACAGGCCTGCCCATGCAGGAGACCATCTGGACACCGGGCAGGGAAGGGGTTGGGCCTC 
AGGCAGGGAGGGGGGTGGAGACGAGGAGATGCCAAGTGGGGCCAGGGCCAAGTCTCAAGTGGCAG 

AGAAAGGGTCCCAAGTGCTGGTCCCAACCTGAAGCTGTGGAGGACEAGATCACAGGAGCACTGG 

AGGAGGAGTGGGCTCTCTGTGCAGCCTCACAGGGCTTTGCCACGGAGCCACAGAGAGATGCTGGG 

TCCCCGAGGCCTGTGGGCAGGCCGATCAGTGTGGCCCCAGATCAAGTCATGGGAGGAAGCTAAGC, 

CCTTGGTTCTTGCCATCCTGAGGAAAGATAGCAACAGGGAGGGGGAGATTTCATCAGTGTGGACA 
GCCTGTCAACTTAGGATGGATGGCTGAGAGGGCTTCCTAGGAGCCAGTCAGCAGGGTGGGGTGGG 
GCCAGAGGAGCTCTCCAGCCCTGCCTAGTGGGCGCCCTGAGCCCCTTGTCGTGTGCTGAGCATGG 

CATGAGGCTGAAGTGGCAACCCTGGGGTCTTTGATGTCTTGACAGATTGACCATCTGTCFCCAGC 

CAGGCCACCCCTTTCCAAAATTCCCTCTTCTGCCAGTACTCCCCCTGTACCACCCATTGCTGATG 
GCACACCCATCCTTAAGCTAAGACAGGACGATTGTGGTCCCCCACACTAAGGCCACAGCCCATC 

CGCGTGCTGTGTGTCCCTCTTCCACCCCAACCCCTGCTGGCTCCTCTGGGAGCATCCATGTCCCG 

GAGAGGGGTCCCT CAACAGTCAGCCT CACCTGTCAGACCGGGGTTCTCCCGGATCTGGATGGCGC 

CGCCCTCTCAGCAGCGGGCACGGGTGGGGCGGGGCCGGGCCGCAGAGCATGTGCTGGATCTGTTC 

TGTGTGTCTGTCTGTGGGTGGGGGGAGGGGAGGGAAGTCTTGTGAAACCGCTGAGCTGACTTT 

TGTGTGAAGAATCGTGTTCTTGGAGCAGGAAATAAAGCTTGCCCCGGGGCA 
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FIGURE 92 
MQLTRCCFWFLVOGSLYLVICGQDDGPPGSED PERDDHEGQPRPRWPRKRGHESPKSRPMANSTL 

GLAPPGEAWGILGOPPNRPNHSPPPSAKWKKIFGWGDFYSNKTWALNLLWTGKIVDEGNGTF 

SWHFOHNATGOGNISISLVPPSKAVE FHOEOOIFIEAKASKIFNCRMEWEKVERGRRTSCTHDP 

AKICSRDHAQSSATWSCSQPFKWWCVYIAFYSTDYRLWOKWCPDYNYHSDTPYYPSG 

Important features of the protein: 
Signal peptide: 

amino acids 1-14 

N-glycosylation sites. 

amino acids 62-65, 127-130, 137-1 4 0, 143-146 

2-oxo acid dehydrogenases acyltransferase 
antino acids 6-71 
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FIGURE 93 
CGGTGGCCATGACTGCGGCCGTGFTCFTCGGCTGCGCCTTCATTGCCTTCGGGCCTGCGCTCGCC 
CTTATGTCTTCACCATCGCCATCGAGCCGTTGCGTATCATCTTCCTCATCGCCGGAGCTTTCTT 

CTGGTTGGTGTCTCTACTGATTTCGTCCCTGTTTGGTTCATGGCAAGAGTCATTATTGACAACA 

AAGATGGACCAACACAGAAATATCTGCTGACTTTGGAGCGTTTGTCTCTGTCTATATCCAAGAA 
ATGTTCCGATTTGCATATTATAAA CTCTTAAAAAAAGCCAGTGAAGGTTTGAAGAGTATAAACCC 

AGGTGAGACAGCACCCTCTAGCGACTGCTGGCCTATGTTTCTGGCTTGGGCTTTGGAATCATGA 
GTGGAGTATTTTCCTTTGTGAATACCCTATCTGACTCCTTGGGGCCAGGCACAGTGGGCATTCAT 

GGAGATTCTCCTCAATTCTTCCTTTATTCAGCTTTCATGACGCTGGTCATTATCTTGCTGCATGT 

ATTCTGGGGCATTGTATTTTTTGATGGCTGTGAGAAGAAAAAGTGGGGCATCCTCCTTATCGTTC 

TCCTGACCCACCTGCTGGTGTCAGCCCAGACCTTCATAAGTTCTTATTATGGAATAAACCTGGCG 

TCAGCATTTATAATCCTGGTGCTCATGGGCACCTGGGCATTCTTAGCTGCGGGAGGCAGCTGCCG 
AAGCCTGAAACTCTGCCTGCTCTGCCAAGACAAGAACTTTCTTCTTTACAACCAGCGCTCCAGAT 
AACCTCAGGGAACCAGCACTTCCCAAACCGCAGACTACATCTTTAGAGGAAGCACAACTGTGCCT 
TTTTCTGAAAATCCCTTTTTCTGGTGGAATTGAGAAAGAAATAAAACTATGCAGATA 
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FIGURE 94 
MTAAWFFGCAFIAFGPALALYWFTIAIEPERTIFLAGAFEWLWSLLISSLWWFMARWIIDNKDG 

PTOKYLLIFGAFWSVYIQEMERFAYYKLLKKASEGLKSINPGEFAPSMRLLAYVSGLGFGIMSGV 
FSFVNTLSDSLGPGTVGIHGDSPQFFLYSAFMTLVIILLHVFWGIVFFDGCEKKKWGILLIVLT 
HLLWSAQTFISSYYGINLASAFILWLMGTWAFLAAGGSCRSLKLCLLCQDKNFLLYNCRSR 

Important features of the protein: 
Signal peptide: 

aimino acids 1-19 

Transmembrane domains: 

amino acids 32-5, 19-138, 52-69, 21, 6-235 

Glycosaminoglycan attachment site. 
amino acids 120-123 

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

GACCCAAAGGTAGCAATCTGAAACATGAGGAGTACGATTCTACTGTTTTGTCTTCTAGGATCAAC 
TCGGTCATTACCACAGCTCAAACCTGCTTTGGGACTCCCTCCCACAAAACTGGCTCCGGATCAGG 

GAACACTACCAAACCAACAGCAGTCAAATCAGGTCTTTCCTTCTTTAAGTCTGATACCATTAACA 

CAGATGCTCACACTGGGGCCAGATCTGCATCTGTTAAATCCTGCTGCAGGAATGACACCTGGTAC 

CCAGACCCACCCATTGACCCTGGGAGGGTTGAATGTACAACAGCAACTGCACCCACATGTGTTAC 
CAATTTTTGTCACACAACTTGGAGCCCAGGGCACTATCCTAAGCTCAGAGGAATTGCCACAAATC 

TTCACGAGCCTCATCATCCATTCCTTGTCCCGGGAGGCATCCTGCCCACCAGTCAGGCAGGGGC 

TAATCCAGATGTCCAGGATGGAAGCCTTCCAGCAGGAGGAGCAGGTGTAAAICCTGCCACCCAGG 

GAACCCCAGCAGGCCGCCTCCCAA CTCCCAGTGGCACAGATGACGACTTTGCAGTGACCACCCCT 

GCAGGCATCCAAAGGAGCACACATGCCATCGAGGAAGCCACCACAGAATCAGCAAATGGAATTCA 
GTAAGCTGTTTCAAATTTTTTCAACTAAGCTGCCTCGAATTTGGTGATACATGTGAATCTTTATC 
ATTGATTATATTAGGAATAGATTGAGACACATTGGATAGTCTTAGAAGAAATTAATTCTTAATT 

TACCTGAAAATAT, CTTGAAATTTCAGAAAATAGTTCTATGTAGAGAATCCCAACTTTTAAAAA 

CAATAATTCAATGGATAAATCGTCTTGAAATATAACATTATGCTGCCTGGATGATATGCATAT 

TAAAACATATTTGGAAAACTGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 96 
MRSTILLFCLLGSTRSLPCLKPALGLPPTKLAPDQGTLPNQQQSNQVFPSLSLIPLTQM 
LTTGPDLHLLNPAAGMTPGTOTHPLTLGGLNVOCOLHPHVLPIFWTQGACGTILSSEE 

LPQIFTSLIEHSLFPGGILPTSQAGANPDWQDGSLPAGGAGVNPATOGTPAGRPTPSG 

TDDDFAWTTPAGIQRSTHAIEEATTESANGIQ 

Signal peptide; 

anino acids 1-6 
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FIGURE O7 
GCTCAAGTGCCCTGCCTTGCCCCACCCAGCCCAGCCTGGCCAGAGCCCCCTGGAGAAGGAGCTCT 
CTTCTTGCTTGGCAGCTGGACCAAGGGAGCCAGTCTTGGGCGCTGGAGGGCCTGTCCTGACCATG 
GTCCCTGCCTGGCTGTGGCTGCTTT GTGTCTCCGTCCCCCAGGCTCTCCCCAAGGCCCAGCCTGC 
AGAGCTGTCTGTGGAAGTTCCAGAAAACTATGGTGGAAATTTCCCTTTATACCTGACCAAGTTGC 
CGCTGCCCCGTGAGGGGGCTGAAGGCCAGATCGTGCTGTCAGGGGACT CAGGCAAGGCAACTGAG 
GGCCCATTTGCTATGGATCCAGATTCTGGCTTCCTGCTGGTGACCAGGGCCCTGGACCGAGAGGA 
GCAGGCAGAGTACCAGCTACAGGTCACCCTGGAGATGCAGGATGGACATGTCTTGTGGGGTCCAC 
AGCCGTGCTGFGCACGGAAGGATGAGAATGACCAGGTGCCCCATTTCTCTCAAGCCATCTAC 
AGAGCCGGCTGAGCCGGGGTACCAGGCCTGGCATCCCCTTCCT. CTTCCTTGAGGCTTCAGACCG 
GGATGAGCCAGGCACAGCCAACTCGGATCTTCGATTCCACATCCTGAGCCAGGCTCCAGCCCAGC 
CTTCCCCAGACATGTTCCAGCTGGAGCCTCGGCTGGGGGCTCTGGCCCTCAGCCCCAAGGGGAGC 
ACCAGCCTTGACCACGCCCTGGAGAGGACCTACCAGCTGTTGGTACAGGTCAAGGACATGGGTGA 
CCAGGCCTCAGGCCACCAGGCCACTGCCACCGTGGAAGTCTCCATCATAGAGAGCACCGGGTGT 
CCCTAGAGCCTATCCACCTGGCAGAGAACT CAAAGTCCTATACCCGCACCACATGGCCCAGGTA 
CACTGGAGTGGGGGTGATGTGCACTATCACCTGGAGAGCCATCCCCCGGGACCCTTTGAAGTGAA 
TGCAGAGGGAAACCTCACGTGACCAGAGAGCTGGACAGAGAAGCCCAGGCGAGTACCTGCTCC 
AGGGCGGGCTCAGAATTCCCATGGCGAGGACTATGCGGCCCCTCTGGAGCTGCACGTGCTGGTG 
ATGGATGAGAATGACAACGTGCCTATCTGCCCTCCCCGTGACCCCACAGTCAGCATCCCTGAGCT 
CAGTCCACCAGGTACTGAAGTGACTAGACTGTCAGCAGAGGATGCAGATGCCCCCGGCTCCCCCA 
ATTCCCACGTTGTGTATCAGCTCCTGAGCCCTGAGCCTGAGGATGGGGTAGAGGGGAGAGCCTTC 
CAGGTGGACCCCACTTCAGGCAGTGTGACGCTGGGGGTGCTCCCACTCCGAGCAGGCCAGAACAT 
CCTGCTTCTGGTGCTGGCCATGGACCTGGCAGGCGCAGAGGGTGGCTTCAGCAGCACGTGTGAAG 
TCGAAGTCGCAGTCACAGATATCAATGATCACGCCCCTGAGTTCATCACTTCCCAGATTGGGCCT 
ATAAGCCTCCCTGAGGATGTGGAGCCCGGGACTCTGGTGGCCATGCTAACAGCCATTGATGCTGA 
CCTCGAGCCCGCCTTCCGCCTCATGGATTTTGCCATTGAGAGGGGAGACACAGAAGGGACTTTTG 
GCCTGGATTGGGAGCCAGACTCTGGGCATGTTAGACTCAGACTCTGCAAGAACCTCAGTTATGAG 
GCAGCTCCAAGTCATGAGGTGGTGGTGGGGGCAGAGTGTGGCGAAGCTGGTGGGGCCAGGCCC 
AGGCCCTGGAGCCACCGCCACGGTGACTGTGCTAGTGGAGAGAGTGATGCCACCCCCCAAGTTGG 
ACCAGGAGAGCTACGAGGCCAGTGTCCCCATCAGTGCCCCAGCCGSCTCTTTCCTGCTGACCATC 
CAGCCCTCCGACCCCATCAGCCGAA CCCCAGGTTCECCCTAGT CAATGACT CAGAGGGCTGGCT 
CTGCATTGAGAAATTCTCCGGGGAGGGCACACCGCCCAGTCCCTGCAGGGCGCCCAGCCTGGGG 
ACACCTACACGGTGCTTGTGGAGGCCCAGGATACAGCCCTGACTCTTGCCCCTGTGCCCTCCCAA 
TACCTCTGCACACCCCGCCAAGACCATGGCTTGATCGTGAGTGGACCCAGCAAGGACCCCGATCT 
GGCCAGTGGGCACGGTCCCTACAGCTTCACCCTGGTCCCAACCCCACGGTGCAACGGGATTGGC 
GCCTCCAGACTCTCAATGGTTCCCAGCCTACCT CACCTTGGCCCTGCATTGGGTGGAGCCACGT 
GAACACAAATCCCCGTGGTGGTCAGCCACAATGCCCAGATGTGGCAGCTCCTGGTTCGAGTGAT 
CGTGTGTCGCTGCAACGTGGAGGGGCAGTGCATGCGCAAGGTGGGCCGCAGAAGGGCATGCCCA 
CGAAGCTGTCGGCAGTGGGCATCCTTGTAGGCACCCTGGTAGCAATAGGAATCTTCCTCATCCTC 
ATTTTCACCCACTGGACCATGTCAAGGAAGAAGGACCCGGATCAACCAGCAGACAGCGGCCCCT 
GAAGGCGACTGTCTGAATGGCCCAGGCAGCTCTAGCTGGGAGCTTGGCCTCTGGCTCCATCTGAG 
TCCCCTGGGAGAGAGCCCAGCACCCAAGATCCAGCAGGGGACAGGACAGAGTAGAAGCCCCTCCA 
TCTGCCCTGGGGTGGAGGCACCATCACCATCACCAGGCATGTCGCAGAGCCTGGACACCAACTT 
TATGGACTGCCCATGGGAGTGCTCCAAATGTCAGGGTGTTTGCCCAATAATAAAGCCCCAGAGAA 
CTGGGCGGGCCCTATGGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAG 
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FIGURE 98 
MVPAWLWLLCVSVPOALPKAOPAELSWEVPENYGGNEPLYLTKLPLPREGAEGOIWLSGDSGKAT 

EGP FAMDPDSGFLLVTRALDREEQAEYQLQVTLEMQDGHVLWGPQPVLVHVKDENDQVPHFS CAI 
YRARLSRGTRPGPFLFLEASDRDEPGTANSDLRFHILSOAPAQPSPDME OLEPRLGALALSPKG 

STSLDHALERTYQLLVQWKDMGDQASGHQATATVEVSIIESTWVSLEPIHLAENLKVLYPHHMAO 

WHWSGGDWHYHLESHPPGPFEVNAEGNLYVTRELDREAQAEYLLQVRAQNSHGEDYAAPLELHVL 

VMDENDNVPICPPRDPTVSIPELSFPGTEVTRLSAEDADAPGSPNSHWVYOLLSPEPEDGVEGRA 

FQVDPTSGSVTLGVLPLRAGQNILLLVLAMDLAGAEGGFSSTCEVEVAVTDINDHAPEFITSQEG 
PISE, PEDWEPGTIVAME, TAIDADLEPAERLMDFAIERGOTEGTFGLDWEPDSGHVRLRLCKNLSY 

EAAPSHEVVVVVQSVAKLWGPGPGPGATATVTVLVERVMPPPKLDOESYEASVPISAPAGSFLLT 
IQPSDPISRTLRFSLVNDSEGWLCIEKFSGEVHTAQSLQGAQPGDTYTVLVEAQDTALTLAPVPs 
QYLCTPRQDHGLIVSGPSKDPDLASGHGPYSFTLGPNPTVORDWRLOTLNGSHAYLTLALHWVEP 
REHIIPVVVSHNAQMWQLLVRVIVCRCNVEGQCMRKVGRMKGMPTKLSAVGILVGTLVAIGIFLI 
LIFTHWTMSRKKDPDQPADSWPLKATV 

Signal peptide: 

a (lino acids 1-18 

Transmembrane domain: 

anino acids 62-784 
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FIGURE 99 
GGCTGACCGTGCTACATTGCCTGGAGGAAGCCTAAGGAACCCAGGCATCCAGCTGCCCACGCCTG 
AGTCCAAGATTCTTCCCAGGAACACAAA CGTAGGAGACCCACGCTCCTGGAAGCACCAGCCTTTA. 
TCTCTTCACCTTCAAGTCCCCTTTCTCAAGAATCCTCTGTTCTTTGCCCTCTAAAGTCTTGGTAC 

ATCTAGGACCCAGGCATCTTGCTTTCCAGCCACAAAGAGACAGATGAAGATGCAGAAAGGAAATG 
TCTCCTTAGTTTGGTCTACTATTGCATTTAGAAGCTGCAACAAATTCCAATGAGACTAGCACC 
TCGCAACACTGGATCCAGTGTGATCTCCAGTGGAGCCAGCACAGCCACCAACTCTGGGTCCAG 
GTGACCTCCAGTGGGGTCAGCACAGCCACCATCTCAGGGTCCAGCGTGACCTCCAATGGGGTCA, 
GCATAGTCACCAA CTCTGAGTFCCATACAACCTCCAGTGGGATCAGCACAGCCACCAACTCTGAG 
TTCAGCACAGCGTCCAGTGGGATCAGCATAGCCACCAACTCTGAGTCCAGCACAACCTCCAGGG 
GGCCAGCACAGCCACCAACTCTGAGTCCAGCACACCCTCCAGTGGGGCCAGCACAGTCACCAACT 
CTGGG'FCCAGTGTGACCTCCAGTGGAGCCAGCACTGCCACCAACTCTGAGTCCAGCACAGTGTCC 
AGTAGGGCCAGCACTGCCACCAA CTCTGAGTCTAGCACACTCTCCAGTGGGGCCAGCACAGCCAC 
CAACTCTGACTCCAGCACAACCTCCAGTGGGGCTAGCACAGCCACCAA CTCTGAGTCCAGCACAA 
CCTCCAGTGGGGCCAGCACAGCCACCAA CTCTGAGTCCAGCACAGTGTCCAGTAGGGCCAGCACT 
GCCACCAA CTCTGAGCCAGCACAACCTCCAGTGGGGCCAGCACAGCCACCAACTCTGAGTCCAG 
AACGACCTCCAATGGGGCTGGCACAGCCACCAACTCTGAGTCCAGCACGACCTCCAGTGGGGCCA 
GCACAGCCACCAACTCTGACTCCAGCACAGTGTCCAGTGGGGCCAGCACTGCCACCAACTCTGAG 
ECCAGCACGACCTCCAGTGGGGCCAGCACAGCCACCAACTCTGAGTCCAGCACGACCTCCAGTGG 
GGCTAGCACAGCCACCAA CTCTGACTCCAGCACAACCFCCAGTGGGGCCGGCACAGCCACCAACT 
CTGAGCCAGCACAGTGTCCAGTGGGATCAGCACAGTCACCAATTCGAGTCCAGCACACCCTCC 
AGTGGGGCCAACACAGCCACCAA CTCGAGTCCAGTACGACCTCCAGTGGGGCCAACACAGCCAC 
CAACTCTGAGTCCAGCACAGGTCCAGTGGGGCCAGCACTGCCACCAA CTCTGAGTCCAGCACAA 
CCTCCAGTGGGGTCAGCACAGCCACCAA CTCTGAGTCCAGCACAACCTCCAGGGGGCTAGCACA 
GCCACCAA CTCTGACTCCAGCACAACCTCCAGTGAGGCCAGCACAGCCACCAACTCTGAGTCTAG 
CACAGTGTCCAGTGGGATCAGCACAGTCACCAATTCTGAGTCCAGCACAACCTCCAGTGGGGCCA 
ACACAGCCACCAACTCTGGGCCAGTGTGACCTCTGCAGGCTCTGGAACAGCAGCTCTGACTGGA 
ATGCACACAACTTCCCATAGTGCATCTACTGCAGTGAGTGAGGCAAAGCCTGGTGGGTCCCTGGT 
GCCGTGGGAAATCTTCCTCATCACCCTGGTCTCGGTTGTGGCGGCCGTGGGGCTCTTTGCTGGGC 
TCTTCTCTGFGTGAGAAACAGCCTGTCCCTGAGAAACACCTTTAACACAGCTGTCTACCACCCT 
CATGGCCTCAACCATGGCCTTGGTCCAGGCCCTGGAGGGAATCATGGAGCCCCCCACAGGCCCAG 
GGGAGTCCTAACTGGTTCTGGAGGAGACCAGTATCATCGATAGCCAEGGAGATGAGCGGGAGGA 
ACAGCGGGCCCTGAGCAGCCCCGGAAGCAAGTGCCGCATTCTTCAGGAAGGAAGAGACCTGGGCA 
CCCAAGACCTGGTTTCCTTTCATTCATCCCAGGAGACCCCTCCCAGCTTTGTTTGAGATCCTGAA 
AACTTGAAGAAGGTATTCCTCACCTTTCTTGCCTTTACCAGACACTGGAAAGAGAATACTATAT 
IGCTCATTTAGCTAAGAAATAAATACATCTCATCTAACACACACGACAAAGAGAAGCTGTGCTTG 
CCCCGGGGTGGGTATCTAGCTCTGAGATGAACT CAGTTATAGGAGAAAACCTCCATGCTGGACTC 
CATCTGGCATTCAAAATCTCCACAGTAAAATCCAAAGACCTCAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 


















































































































































































































































































































































































































































































































































































































