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GGGGCGGCGCCGGGCCAGCGCTAGTCGGTCTGGTAAg3AACAAAAGGCAGGTAT 

AGCAGGTCTGAAGACTAACATTTTGTGAAGTTGTAAAACAGAAAACCTGTTAGAAATGTGGTGGT 
TTCAGCAAGGCCTCAGTFcci TccTCAGCCCTTGAATTGGAcATCTGCGCTTFCACAT IF 

TCATACATTACTGCAGTAACACTCCACCAEATAGACCCGGCTACCTTAACGGACACTGG 

TACAGAGCCCAGAAAAATGCTTATTGGGGC&A3 AAAATGCGGCAGETTAGCAG 

CEACCAFTATGEECGTTAAAGCAAGTTCACGCTCTAGTCCTGAAGAGAACTTATCATCAAA. 

TAAACAAGGCTGGCCTTGACETGGAAEACGAGTGTAGGACTTTCTATTGGGCAAACTT 

CCAGAAAACAACCCTTTTTGCGCACATGTAAGTGGAGCTGT3CACCSTTGGTATGGGCTCAT 

EATAATGTTTGETCAGACCACCTCCACCAAATGCAGCCCAAAATCCATGGCAAACAAGTC 

TECGGATCAGACTGGGGTTATCGGGTGGAGTAAGT3CACTTAGCGCGACGCTC 
ATCAGTTGACASGGCAAgGGACAAGAACAAATCGEACCCAG 

ACAAAGGTTATGGCCACATGATCATACGCAGAGAAGGTCTAEGTCCCC 

GGTTTTTTCCTGACTACATECGGATTCAAAAATTTCTTACGGGTGGAAGCCAATTACA 

TGGATAACCCCTAGACACTGCACCTTGCCCTATTACAATGAACGACACGGCTACTTTCCA 

GAGATATTTGATGAAAGGATAAAATATTTCTGTAATGATEATGATTCTCAGGGATTGGGGAAAGG 
TTCACAGAAGTTGCITATTCFTCTCTGAAATTTTCAACCACFTAATCAAGGCTGACAGTAACACT 
GATGAATGCGATAACAGGAAACATGAAAGAAGCCAT ISAAGAT&AAAGGATTCAI 

CAAGAAGACTAFTAAAAACACCTATGCCTATACT:TTTACTAGAAAAAAAGTCAAAAGAC 

AG 



US 2003/0190698 A1 
Page 2 

Related U.S. Application Data 

tinuation of application No. 09/380,137, which is a 
continuation of application No. 09/311,832, filed on 
May 14, 1999, which is a continuation of application 
No. 09/380,139, filed on Aug. 25, 1999, now aban 
doned. 

(30) Foreign Application Priority Data 

Dec. 30, 1999 (WO)........................... PCT/US99/31274 
Feb. 18, 2000 (WO)........................... PCT/USOO/04341 

Mar. 1, 2000 
Mar. 2, 2000 

Mar. 21, 2000 
Jun. 2, 2000 

Aug. 24, 2000 
Nov. 10, 2000 
Dec. 1, 2000 

Dec. 20, 2000 
Feb. 28, 2001 
Dec. 30, 1998 
Jun. 1, 2001 

May 22, 2000 

(WO)........................... PCT/USOO/O5601 
(WO). ... PCT/USOO/O5841 
(WO). ... PCT/USOO/07532 
(WO). ... PCT/USOO/15264 
(WO). ... PCT/USOO/23328 
(WO). ... PCT/USOO/30873 
(WO)........................... PCT/USOO/32678 
(WO)........................... PCT/USOO/34956 
(WO). ... PCT/US01/06520 
(KR)....................................... 1998-62142 
(WO)........................... PCT/US01/17800 
(WO)........................... PCT/USOO/14042 

  



Patent Application Publication Oct. 9, 2003 Sheet 1 of 168 US 2003/0190698 A1 

FIGURE 1. 
GGGGCTTCGGCGCCAGCGGCCAGCGCTAGTCGGTCTGGTAAGGATTTACAAAAGGTGCAGGTATG 
AGCAGGTCTGAAGACTAACATTTTGTGAAGTTGTAAAACAGAAAACCTGTTAGAAATGTGGTGGT 
TiCAGCAAGGCCTCAGTTTCCTTCCTTCAGCCCTTGTAATTTGGACATCGCTGCTTTCATATTT 

TCATACATTACTGCAGTAACACTCCACCATATAGACCCGGCTTTACCTATATCAGTGACACTGG 

TACAGTAGCTCCAGAAAAATGCTTATTGGGGCAATGCTAAATATTGCGGCAGTTTTATGCATTG 

CTACCATTTATGTECGTTATAAGCAAGTTCATGCTCTGAGTCCTGAAGAGAACGTTATCATCAAA 

TTAAACAAGGCTGGCCTTGTACTTGGAAFACTGAGTTGTTTAGGACTTTCTATTGTGGCAAACTT 

CCAGAAAACAACCCTTTTTGCTGCACATGTAAGTGGAGCTGTGCTTACCTTTGGTATGGGCTCAT 
TATATATGTTTGTTCAGACCATCCTTTCCTACCAAATGCAGCCCAAAATCCATGGCAAACAAGTC 

TTCTGGATCAGACTGTTGTTGGTTATCTGGTGTGGAGTAAGTGCACTTAGCATGCTGACTTGCTC 
ATCAGTTTTGCACAGTGGCAATTTTGGGACTGATTTAGAACAGAAA CTCCATTGGAACCCCGAGG 

ACAAAGGTTATGTGCTTCACATGATCACTACTGCAGCAGAATGGTCTATGTCATTTCCT. CTTT 

GGTTTTTTCCTGACTTACATTCGTGATTTTCAGAAAATTTCTTTACGGGTGGAAGCCAATTTACA 
TGGATTAACCCTCTATGACACTGCACCTTGCCCTATTAACAATGAACGAACACGGCTACTTTCCA 

GAGATATTTGATGAAAGGATAAAATATTTCTGTAATGATTATGATTCTCAGGGATTGGGGAAAGG 
TTCACAGAAGTTGCTTATTCTTCTCTGAAATTTTCAACCACTTAATCAAGGCTGACAGTAACACT 
GATGAATGCTGATAATCAGGAAACATGAAAGAAGCCATTTGATAGATTATTCTAAAGGATATCAT 

CAAGAAGACTATAAAAACACCTATGCCTATACTTTTTTATCTCAGAAAATAAAGTCAAAAGACT 

AG 
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FIGURE 2 
<Subunit 1 of 1, 266 aa, 1 stop 
<MW: 29766, pI: 8.39, NX (S/T): 0. 

MWWFOOGLSFLPSALWIWTSAAFIFSYITAVTE.HHIDPAT.PYISDTGTVAPEKCLFGAMLNIAAV 

LCIATIYVRYKQVHALSPEENVIIKLNKAGLVLGILSCLGLSIWANFOKTTLEAAHVSGAWLTFG 

MGSLYMFWOTILSYQMOPKIHGKQVFWIRLLLWIWCGVSALSMLTCSSWLHSGNFGTDLEOKLHW 

NPEDKGYWLHMITTAAEWSMSFSFFGFFLTYIRDFQKiSLRVEANLHGLTLYDTAPCPINNERTR 
LLSRDI 

Important features : 

Type II transmembrane domain: 
aimino acids 13-33 

Other Transitiestbrane domains: 

amino acids 54-73, 94-13, 160-180, 122-141 

N-myristoylation sites. 

amino acids 57- 63, 95-101, 99-05, 124-130, 183-89 
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FIGURE3 
CGGACGCGTGGGCGGACGCGTGGGGGAGAGCCGCAGTCCCGGCGCAGCAC CTGGGAGAAGGCAGACC 

GTGTGAGGGGGCCTGGGCCCCAGCGTGCTGTGGCCTCGGGGAGTGGGAAGTGGAGGCAGGAGCCTTC 

CTTACACTTCGCCATGAGTTTCCTCATCGACTCCAGCATCATGATTACCTCCCAGATACTATTTTTTG 
GATTGGGTGGCTTCTCATGCGCCAAGTTTAAAGACTATGAGATACGTCAGATGGTACAG 

GTGATCTTCTCCGTGACGTTTGCATTTTCTTGCACCATGTTTGAGCTCATCATCTTTGAAATCTTAGG 

AGATTGAATAGCAGCTCCCGTATTTCACTGGAAAATGAACCTGTGTGTAATTCTGCTGATCCTGG 

TTTCAGGTGCCTTTTEACAGGCTATTTTATTGTGAGCAATATCCGACTACTGCATAAACAACGA 

CTGCTTTTTTCCTGTCTCTTATGGCTGACCTTTATGTATTTCTTCTGGAAACTAGGAGATCCCTTTCC 
CATTCTCAGCCCAAAACATGGGACTTACCAAGAACAGCTCATCAGCCGGGTTGGTGTGATTGGAG 

TGACTCTCATGGCTCTTCTTTCGGATTGGTGCTGTCAACTGCCCATACACTTACATGT. CTTACTTC 

CTCAGGAATGTGACTGACACGGATATTCAGCCCTGGAACGGCGACTGCTGCA AACCATGGATATGAT 

CATAAGCAAAAAGAAAAGGATGGCAATGGCACGGAGAACAATGTTCCAGAAGGGGGAAGTGCATAACA 

AACCATCAGGTTTCTGGGGAATGATAAAAAGTGTTACCACTTCAGCATCAGGAAGTGAAAATCTTACT 

CTTATTCAACAGGAAGTGGATGCTTTGGAAGAATTAAGCAGGCAGCTTTTTCTGGAAACAGCTGATCT 
ATATGCACCAAGGAGAGAATAGAATACTCCAAAACCTTCAAGGGGAAAATTTAATTTTCTTGGTT 

ACTTTTTCTCTAETTACTGTGTTTGGAAAATTTTCATGGCTACCATCAATATTGTTTTTGATCGAGTT 

GGGAAAACGGATCCTGFCACAAGAGGCATTGAGATCACTGTGAATTATCTGGGAATCCAATTGATGT 

GAAGTTTTGGTCCCAACACATTTCCTFCATTCTTGTTGGAATAATCATCGTCACACCACAGAGGAT 

TGCTGATCACTCTTACCAAGTTCTTTTATGCCATCTCTAGCAGTAAGCCTCCAATGTCATTGTCCFG 

CTATTAGCACAGATAATGGGCATGTACTTTGTCTCCTCTGTGCTGCEGATCCGAATGAGTATGCCTTT 
AGAAEACCGCACCATAATCACGAAGTCCFTGGAGAACTGCAGTTCAACTTCTATCACCGTTGGTTTG 

ATGTGATCTTCCTGGTCAGCGCTCTCCTAGCAFACTCTTCCCTATTGGCCACAAACAGCCACCA. 

GAGAAGCAAATGGCACCTTGAACTTAAGCCTACTACAGACTGTTAGAGGCCAGTGGTTTCAAAATTTA 
GATATAAGAGGGGGGAAAAATGGAACCAGGGCCTGACAFTTTATAAACAAACAAAATGCTATGGTAGC 
ATTTTCACCTTCATAGCATACTCCTTCCCCGTCAGGGATACTATGACCAGAGTAGCATCAGCCAG 

AACATGAGAGGGAGAACTAACTCAAGACAATACTCAGCAGAGAGCACCCGTGGGATATGAGGCTGG 

TGTAGAGGCGGAGAGGAGCCAAGAAACTAAAGGTGAAAAATACACTGGAACTCTGGGGCAAGACATGT 
CTATGGAGCTGAGCCAAACACGTAGGATTTCCGTTTTAAGGTTCACATGGAAAAGGTTATAGCTTTG 

CCTTGAGATTGACCAFTAAAATCAGAGACTGTAACAAAAAAAAAAAAAAAAAAAAAGGGCGGCCGCG 

ACTCTAGAGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACTTGETTATTGCAGCTTATAATG 
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FIGURE 4 
MSFLIDSSIMITSQILFFGFGWLFEMRQLFKDYEIRQYWWQWIFSVTFAFSCTMFELIIFEILGV 

LNSSSRYFHWKMNLCWILLILVEMWPFYIGYFIWSNRLLHKCRLLFSCLLWLTFMYFFWKLGDP 

FPILSPKHGILSIEQLISRWGWIGWTEMALLSGFGAVNCPYTYMSYFLRNVTDTDILALERRLLO 

TMDMTISKKKRMAMARRTMFOKGEVHNKPSGFWGMIKSVTTSASGSENLFLIQQEVDALEELSRQ 
LFLETADLYATKERIEYSKTFKGKYFNFLGYFFSYCVWKIEMATINIWFDRVGKTDPWTRGIEI 

TVNYLGIQFDVKFWSQHIS FILVGIIIVTSIRGLLITLTKFFYAISSSKSSNVIVLLLAQIMGMY 
FVSSWLLIRMSMPLEYRTIITEVLGELQFNFYHRWFDWIFLVSALSSILFLYLAHKQAPEKOMAP 

Important features: 
Signal peptide : 

amino acids 1-23 

Potential transmembrane domains: 
amino acids 37-55, 81-102, 150-168, 288-31.1, 338-356, 375-398, 
425-44. A 

N-glycosylation sites. 

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

Eukaryotic cobalanin-binding proteins 
anino acids 151-160 
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FIGURE 5 
AGCAGGGAAATCCGGATGTCTCGGTTATGAAGTGGAGCAGTGAGTGTGAGCCTCAACATAGTTCC 
AGAACTCTCCATCCGGACTAGTATTGAGCATCTGCCTCTCATATCACCAGTGGCCATCTGAGGT 
GTTTCCCTGGCTCTGAAGGGGTAGGCACGATGGCCAGGTGCTTCAGCCTGGTGTTGCTTCTCACT 
TCCATCTGGACCACGAGGCTCCTGGTCCAAGGCTCTTGCGTGCAGAAGAGCTTTCCATCCAGGT 
GTCATGCAGAATTATGGGGATCACCCTTGTGAGCAAAAAGGCGAACCAGCAGCTGAATTCACAG 
AAGCTAAGGAGGCCTGFAGGCTGCTGGGACTAAGTTTGGCCGGCAAGGACCAAGTTGAAACAGCC 
TTGAAAGCTAGCTTTGAAACTTGCAGCTATGGCTGGGTTGGAGATGGATTCGTGGTCATCTCTAG 
GATTAGCCCAAACCCCAAGTGTGGGAAAAATGGGGTGGGTGTCCTGATTTGGAAGGTTCCAGTGA 
GCCGACAGTTTGCAGCCTATTGTTACAACT CATCTGAACTTGGACTAACTCGTGCATCCAGAA. 
ATTATCACCACCAAAGATCCCATATCAACACTCAAACTGCAACACAAACAACAGAATTTATTGT 
CAGTGACAGTACCTACTCGGTGGCATCCCCTTACTCTACAATACCTGCCCCTACTACTACTCCTC 
CTGCTCCAGCTTCCACTTCTATTCCACGGAGAAAAAAATTGATTTGTGTCACAGAAGTTTTTATG 
GAAACTAGCACCATGTCTACAGAAACTGAACCATTTGTTGAAAATAAAGCAGCATTCAAGAATGA 
AGCTGCTGGGTTTGGAGGTGTCCCCACGGCTCTGCTAGTGCTTGCTCTCCTCTCTTTGGTGCTG 
CAGCTGGTCTTGGATTTTGCTATGTCAAAAGGTATGTGAAGGCCTTCCCTTTTACAAACAAGAAT 
CAGCAGAAGGAAATGATCGAAACCAAAGTAGTAAAGGAGGAGAAGGCCAATGATAGCAACCCTAA 
TGAGGAATCAAAGAAAACTGATAAAAACCCAGAAGAGTCCAAGAGTCCAAGCAAAACTACCGTGC 
GATGCCTGGAAGCTGAAGTTTAGATGAGACAGAAATGAGGAGACACACCTGAGGCTGGTTTCTTT 
CATGCTCCTTACCCTGCCCCAGCTGGGGAAATCAAAAGGGCCAAAGAACCAAAGAAGAAAGTCCA 
CCCTGGTTCCTAACTGGAATCAGCTCAGGACTGCCATTGGACTATGGAGTGCACCAAAGAGAAT 
GCCCTTCTCCITATTGTAACCCTGTCTGGATCCTATCCTCCTACCTCCAAAGCTTCCCACGGCCT 
TTCTAGCCTGGCTATGTCCTAATAATATCCCACTGGGAGAAAGGAGTTTTGCAAAGTGCAAGGAC 
CTAAAACACTCATCAGTATCCAGTGGTAAAAAGGCCTCCTGGCTGTCTGAGGCTAGGTGGGTTG 
AAAGCCAAGGAGTCACTGAGACCAAGGCTTTCTCTACTGATTCCGCAGCTCAGACCCTTTCTTCA 
GCTCTGAAAGAGAAACACGTATCCCACCTGACATGTCCTTCTGAGCCCGGTAAGAGCAAAAGAAT 
GGCAGAAAAGTTTAGCCCCTGAAAGCCATGGAGATTCTCATAACTTGAGACCAATCCTGAAA 
GCTAAAATAAAGAAATAGAACAAGGCTGAGGATACGACAGTACACTGTCAGCAGGGACTGTAAAC 
ACAGACAGGGTCAAAGTGTTTTCTCTGAACACATTGAGTGGAATCACTGTTTAGAACACACACA 
CTTACTTTTTCTGGTCTCTACCACTGCTGATATTTTCTCTAGGAAATAACTTTTACAAGTAACA 
AAAATAAAAACTCTTATAAATTTCTATTTTTATCTGAGTTACAGAAATGATTACTAAGGAAGATT 
ACTCAGTAATTFGTTTAAAAAGTAATAAAATTCAACAAACAFTTGCTGAATAGCTACTATAGTC 
AAGTGCTGTGCAAGGTATTACACTCTGTAATTGAATATTATTCCT CAAAAAATTGCACATAGTAG 
AACGCTATCTGGGAAGCTATTTTTTTCAGTTTTGATATTTCTAGCTTAICTACTTCCAAACTAAT 
TTTTATTTTTGCTGAGACTAATCTTATTCATTTTCTCTAATATGGCAACCATTATAACCTTAATT 
TATTATTAACATACCTAAGAAGTACATGTTACCCTATATACCAAAGCACATTTTAAAAGTGCC 
ATAACAAATGTACACTAGCCCTCCTTTTTCCAACAAGAAGGGACTGAGAGATGCAGAAATATT 
TGTGACAAAAAATTAAAGCATTTAGAAAACTT 
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FIGURE 6 
MARCFSLVLLLTSIWTTRLLVQGSLRAEELSIQVSCRIMGITLVSKKANQQLNFTEAKEACRLLG 
LSLAGKDQVETALKASFETCSYGWVGDGFVVISRISPNPKCGKNGVGVLIWKVPVSROFAAYCYN 
SSDTWTNSCIPEIITTKDPIFNTOTATOTTEFIVSDSTYSVASPYSTIPAPTTTPPAPASTSIPR 
RKKLICWTEWFMETSTMSTETEPEVENKAAFKNEAAGFGGVPALLVLALLFFGAAAGLGECYWK 

RYVKAFPFTNKNQQKEMIETKVVKEEKANDSNPNEESKKTDKNPEESKSPSKTTVRCLEAEv 

Signal sequence: 

arcino acids 1-16 

Transmembrane domain : 

amino acids 235-254 

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

Casein kinase II phosphorylation site. 

amino acids 145-149, 214-21.8 

Tyrosine kinase phosphorylation site. 
amino acids 79-88 

N-Inyristoylation site. 

anino acids 23-29, 65-71, 234-240, 235-239, 249-255, 253-259 
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FIGURE 7. 
CGCCGCGCTCCCGCACCCGCGGCCCGCCCACCGCGCCGCTCCCGCAFCTGCACCCGCAGCCCGGC 
GGCCTCCCGGCGGGAGCGAGCAGATCCAGTCCGGCCCGCAGCGCAACTCGGTCCAGTCGGGGCGG 
CGGCTGCGGGCGCAGAGCGGAGATGCAGCGGCTTGGGGCCACCCTGCTGTGCCTGCTGCTGGCGG 
CGGCGGTCCCCACGGCCCCCGCGCCCGCTCCGACGGCGACCTCGGCTCCAGTCAAGCCCGGCCCG 
GCTCTCAGCTACCCGCAGGAGGAGGCCACCCT CAATGAGATGTTCCGCGAGGTTGAGGAACTGAT 
GGAGGACACGCAGCACAAATTGCGCAGCGCGGTGGAAGAGATGGAGGCAGAAGAAGCTGCTGCTA 
AAGCATCATCAGAAGTGAACCTGGCAAACTTACCTCCCAGCTATCACAATGAGACCAACACAGAC 
ACGAAGGTTGGAAATAATACCATCCATGTGCACCGAGAAATTCACAAGATAACCAACAACCAGAC 
TGGACAAATGGTCTTTTCAGAGACAGFTATCA CATCTGTGGGAGACGAAGAAGGCAGAAGGAGCC 
ACGAGTGCATCATCGACGAGGACTGGGGCCCAGCATGTACTGCCAGTTTGCCAGCTTCCAGTAC 
ACCTGCCAGCCATGCCGGGGCCAGAGGATGCTCTGCACCCGGGACAGTGAGTGCGTGGAGACCA 
GCTGTGTGTCTGGGGTCACTGCACCAAAATGGCCACCAGGGGCAGCAATGGGACCATCTGTGACA 
ACCAGAGGGACTGCCAGCCGGGGCTGTGCTGTGCCTTCCAGAGAGCCCTGCTGTCCCTGTGTGC 
ACACCCCTGCCCGTGGAGGGCGAGCTTTGCCATGACCCCGCCAGCCGGCTTCTGGACCTCATCAC 
CTGGGAGCTAGAGCCTGATGGAGCCTTGGACCGATGCCCTTGTGCCAGTGGCCTCCTCTGCCAGC 

CCCACAGCCACAGCCTGGTGTATGTGTGCAAGCCGACCTTCGTGGGGAGCCGTGACCAAGATGGG 
GAGATCCTGCTGCCCAGAGAGGTCCCCGATGAGTATGAAGTTGGCAGCTTCATGGAGGAGGTGCG 
CCAGGAGCTGGAGGACCTGGAGAGGAGCCTGACTGAAGAGATGGCGCTGGGGGAGCCTGCGGCTG 
CCGCCGCTGCACTGCTGGGAGGGGAAGAGATTTAGATCTGGACCAGGCTGTGGGTAGATGTGCAA 
TAGAAATAGCTAATTTATTTCCCCAGGTGTGTGCTTTAGGCGTGGGCTGACCAGGCTTCTTCCTA 
CATCTTCTTCCCAGTAAGTTTCCCCTCTGGCTTGACAGCATGAGGTGTTGTGCATTGICAGCT 
CCCCCAGGCTGTTCTCCAGGCTTCACAGTCTGGTGCTTGGGAGAGTCAGGCAGGGTTAAACTGCA 
GGAGCAGTTTGCCACCCCTGTCCAGATTATTGGCTGCTTTGCCTCTACCAGTTGGCAGACAGCCG 
TTTGTTCTACATGGCTTTGATAATTGTTTGAGGGGAGGAGATGGAAACAATGTGGAGTCTCCCTC 
TGATTGGTTTTGGGGAAATGTGGAGAAGAGTGCCCTGCTTTGCAAACATCAACCTGGCAAAAATG 
CAACAAATGAATTTTCCACGCAGTTCTTTCCATGGGCATAGGTAAGCTGTGCCTCAGCTGTTGC 
AGATGAAATGTTCTGTTCACCCTGCATTACATGTGTTTATTCATCCAGCAGTGTTGCTCAGCTCC 
TACCTCTGTGCCAGGGCAGCATTTTCATATCCAAGATCAATTCCCTCTCTCAGCACAGCCTGGGG 
AGGGGGTCATTGTTCTCCTCGTCCATCAGGGATCTCAGAGGCTCAGAGACTGCAAGCGCTTGCC 
CAAGTCACACAGCTAGTGAAGACCAGAGCAGTTTCATCTGGTTGTGACTCTAAGCTCAGTGCTC 
CTCCACTACCCCACACCAGCCTTGGTGCCACCAAAAGTGCTCCCCAAAAGGAAGGAGAATGGGAT 
TTTTCTTGAGGCATGCACAFCTGGAATTAAGGTCAAACTAATTCTCACATCCCTCTAAAAGTAAA 
CFACTGTTAGGAACAGCAGTGTTCTCACAGTGTGGGGCAGCCGTCCTCTAATGAAGACAATGAT 
ATTGACACTGTCCCTCTTTGGCAGTTGCATTAGTAACTTTGAAAGGTATATGACTGAGCGTAGCA 
TACAGGTTAACCTGCAGAAACAGTACTTAGGTAATTGTAGGGCGAGGATTATAAATGAAATTTGC 
AAAATCACTTAGCAGCAACTGAAGACAATTATCAACCACGTGGAGAAAATCAAACCGAGCAGGGC 
TGTGTGAAACATGGTTGTAATATGCGACTGCGAACACTGAACTCTACGCCACTCCACAAATGATG 
TTTTCAGGTGTCATGGACTGTTGCCACCATGTATTCATCCAGAGTTCTTAAAGTTTAAAGTTGCA 
CATGATTGTATAAGCATGCTTTCTTTGAGTTTTAAAFTATGTATAAACATAAGTTGCATTTAGAA 
ATCAAGCATAAATCACTTCAACTGCAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 8 

MQRLGATLLCLLLAAAVPTAPAPAPTATSAPVKPGPALSYPQEEATLNEMFREVEELMEDTQHKI, 
RSAVEEMEAEEAAAKASSEWNLANLPPSYHNETNTDTKVGNNTIHWHREIHKITNNOTGCMWFSE 

TVITSVGDEEGRRSHECIIDEDCGPSMYCQFASFQYTCQPCRGQRMLCTRDSECCGDOLCVWGHC 
TKMATRGSNGTICDNQRDCQPGLCCAFORGLLFPVCTPLPVEGELCHDPASRLLDLITWELEPDG 
ALDRCPCASGILCOPHSHSLVYWCKPTFWGSRDQDGEILLPREVPDEYEWGSEMEEWRQELEDLE 
RSLTEEMAILGEPAAAAAALIGGEEI 

Signal sequence: 

anino acids 1-19 

N-glycosylation site. 

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

Casein kinase II phosphorylation site. 
amino acids 46-50, 67-71, 98-102, 135-139, 206-210, 312-316, 
327-331 

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

Alidation site. 

anino acids 14 O-44 
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FIGURE 9 
CGGACGCGTGGGCGGACGCGTGGGGGCTGTGAGAAAGTGCCAATAAATACATCATGCAACCCCAC 
GGCCCACCTTGTGAACTCCTCGGCCCAGGGCTGATGTGCGTCTTCCAGGGCTACT CATCCAAAG 

GCCTAATCCAACGTTCTGTCTTCAATCGCAAATCTATGGGGTCCTGGGGCTCTTCTGGACCCTT 

AACTGGGTACTGGCCCTGGGCCAATGCGTCCTCGCTGGAGCCTTTGCCTCCTTCTACTGGGCCTT 

CCACAAGCCCCAGGACATCCCTACCTTCCCCTTAATCTCTGCCTTCATCCGCACACTCCGTTACC 

ACACTGGGTCATTGGCATTTGGAGCCCTCATCCTGACCCTTGTGCAGATAGCCCGGGTCATCTTG 
GAGTATATTGACCACAAGCTCAGAGGAGTGCAGAACCCTGTAGCCCGCTGCATCATGTGCTGTTT 
CAAGTGCTGCCTCTGGTGTCTGGAAAAATTTATCAAGTTCCTAAACCGCAATGCATACATCATGA 
TCGCCATCTACGGGAAGAATTTCTGTGTCTCAGCCAAAAATGCGTTCATGCTACTCATGCGAAAC 

ATTGTCAGGGTGGTCGTCCTGGACAAAGTCACAGACCTGCTGCTGTTCTTTGGGAAGCTGCTGGT 

GGTCGGAGGCGTGGGGGTCCTGTCCTTCTTTTTTTTCTCCGGTCGCACCCGGGGCTGGGTAAAG 

ACTTTAAGAGCCCCCACCTCAACTATTACTGGCTGCCCATCATGACCTCCATCCTGGGGGCCTAT 

GTCATCGCCAGCGGCTTCTTCAGCGTTTTCGGCATGTGTGTGGACACGCTCTTCCTCTGCTTCCT 

GGAAGACCTGGAGCGGAACAACGGCTCCCTGGACCGGCCCTACTACATGTCCAAGAGCCTTCFAA 

AGATTCTGGGCAAGAAGAACGAGGCGCCCCCGGACAACAAGAAGAGGAAGAAGTGACAGCTCCGG 
CCCTGATCCAGGACTGCACCCCACCCCCACCGTCCAGCCATCCAACCTCACTTCGCCTTACAGGT 
CTCCATTTTGTGGTAAAAAAAGGTTTTAGGCCAGGCGCCGTGGCTCACGCCTGTAATCCAACACT 

TTGAGAGGCTGAGGCGGGCGGATCACCTGAGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTG 
AAACCTCCGTCTCTATTAAAAATACAAAAATTAGCCGAGAGTGGTGGCATGCACCTGTCATCCCA 
GCTACTCGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGGGAGGCAGAGGTTGCAGEGAGCCGA 

GATCGCGCCACTGCACTCCAACCTGGGTGACAGACTCTGTCTCCAAAACAAAACAAACAAACAAA 
AAGATTTTATTAAAGATATTTTGTTAACTC 
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FIGURE O 
RTRGRTRGGCEKVPINTSCNPTAHLVNSSCPGLMCVFOGYSSKGLIQRSVENLQIYGVLGLFWTL 

NWWLALGOCVIAGAFASFYWAFHKPQDIPTFPLISAFIRTLRYHTGSLAFGALILTLVOIARVIL 
EY HKLRGWONPVARCIMCCFKCCLWCLEKFIKELNRNAY MAYGKNFCVSAKNAEMLLMRN 

WRVWW, KVTDLLLFFGKLLWWGGWGVLSFFFFSGRIPGLGKDEKSPHLNYYWLPIMTSILGAY 

WASGFFSWFGMCWDTLFCFLEDLERNINGSLDRPYYMSKSLLKILGKKNEAPPDNKKRKK 

Inportant features: 

Transmembrane domains : 

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

N-glycosylation sites. 

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

Hypothetical YBR002c family proteins. 
aI(lino acids 26-288 

Armonium transporters proteins. 
aIllino acids 204-231 

NITyristoylation sites. 

artino acids 60 - 66 78-84 

Amidation site. 

anino acids 30 6-30 
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FIGURE 11 
GCCCCGCGCCCGGCGCCGGGCGCCCGAAGCCGGGAGCCACCGCCAGGGGGCCTGCCTGGGAGCCTGC 
TCCCTGCTCAGCTGCGCGTCCTGCCTCTGCGGCTCTGCCCCCTGCATCCTGTGCAGCGCTGCCCCGC 

CAGCCGCAACTCCACCGTGAGCCGCCTCATCTTCACGTCCTTCCTCTTCCTGGGGGTGCTGGTGTCCA 

TCATTATGCTGAGCCCGGGCGTGGAGAGTCAGCTCTACAAGCTGCCCTGGGTGTGTGAGGAGGGGGCC 

GGGATCCCCACCGTCCTGCAGGGCCACATCGACTGTGGCTCCCTGCTTGGCTACCGCGCTGTCTACCG 

CATGTGCTTCGCCACGGCGGCCTTCTTCTTCTTCTTTTTCACCCTGCTCATGCTCTGCGTGAGCAGCA 

GCCGGGAccoccGGGCTGCCATCCAGAATGGGTTTTGGTTCTTTAAGTTCCTGATCCTGGTGGGCCTC 
ACCGTGGGTGCCTTCTACATCCCTGACGGCTCCTTCACCAACATCTGGTTCTACTTCGGCGTCGTGGG 
CTCCTTCCTCTTCACCTCATCCAGCTGGTGCTGCTCATCGACTTTGCGCACTCCTGGAACCAGCGGT 

GGCTGGGCAAGGCCGAGGAGEGCGATTCCCGTGCCTGGTACGCAGGCCTCTTCTTCTTCACTCTCCTC 

TTCTACTTGCTGTCGATCGCGGCCGTGGCGCTGATGTTCATGACTACACTGAGCCCAGCGGCTGCCA 

CGAGGGCAAGGTCTTCATCAGCCTCAACCTCACCTTCTGTGTCTGCGTGTCCATCGCTGCTGTCCTGC 
CCAAGGTCCAGGACGCCCAGCCCAACTCGGGTCTGCTGCAGGCCTCGGTCATCACCCTCTACACCATG 

TTTGTCACCTGGTCAGCCCTATCCAGTATCCCTGAACAGAAATGCAACCCCCATTTGCCAACCCAGCT 

GGGCAACGAGACAGTTGTGGCAGGCCCCGAGGGCTATGAGACCCAGTGGTGGGATGCCCCGAGCATTG 

TGGGCCTCATCATCTTCCTCCTGTGCACCCTCTTCATCAGTCTGCGCTCCTCAGACCACCGGCAGGTG 
AACAGCCTGATGCAGACCGAGGAGTGCCCACCTATGCTAGACGCCACACAGCAGCAGCAGCAGCAGGT 

GGCAGCCTGTGAGGGCCGGGCCTTTGACAACGAGCAGGACGGCGTCACCTACAGCTACTCCT. CTTCC 

ACTTCTGCCTGGGCTGGCCT CACTGCACGTCATGATGACGCT CACCAACTGGTACAAGCCCGGGAG 

ACCCGGAAGATGATCAGCACGTGGACCGCCGTGTGGGTGAAGATCTGTGCCAGCTGGGCAGGGCTGCT 

CCTCTACCTGTGGACCCTGGTAGCCCCACTCCTCCTGCGCAACCGCGACTTCAGCTGAGGCAGCCTCA 
CAGCCTGCCATCTGGTGCCTCCTGCCACCTGGTGCCTCTCGGCTCGGTGACAGCCAACCTGCCCCCC 
CCCACACCAATCAGCCAGGCTGAGCCCCCACCCCTGCCCCAGCTCCAGGACCTGCCCCTGAGCCGGGC 

CTTCTAGTCGTAGTGCCTTCAGGGTCCGAGGAGCATCAGGCTCCTGCAGAGCCCCATCCCCCCGCCAC 
ACCCACACGGTGGAGCTGCCTCTTCCTTCCCCTCCTCCCTGTTGCCCATACTCAGCATCTCGGATGAA 
AGGGCTCCCTGTCCTCAGGCTCCACGGGAGCGGGGCTGCTGGAGAGAGCGGGGAACTCCCACCACAG 

TGGGGCATCCGGCACTGAAGCCCTGGGTTCCTGGTCACGTCCCCCAGGGGACCCTGCCCCCTTCCTG 

GACTTCGTGCCTTACTGAGTCTCTAAG ACTTTTTCTAATAAACAAGCCAGTGCGTGTAAAAAAAA 
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FIGURE 12 
MGACLGACSLLSCASCLCGSAPCLCSCCPASRNSTWSRLIFTFFIFLGVLVSIIMLSPGVESQL 

YKLPWVCEEGAGIPTVLQGHIDCGSLLGYRAVYRMCFATAAFFFFFFTLLMLCVSSSRDPRAAIQ 
NGFWFFKFLILVGLTWGAFYIPDGSFTNIWFYFGVVGSELFILIQLVLLIDFAHSWNQRWLGKAE 
ECDSRAWYAGFFFT,LFYLLSIAAVALMFMYYTEPSGCHEGKWFSLNLTFCWCVSIAAWLPKW 

QDAQPNSGLLOASVITLYTMFVTWSALSSIPEOKCNPHLPTOLGNETVVAGPEGYETQWWDAPSI 
WGLIIFLECTIF SLRSSDHROWNSLMCTEECPPMLDATOOOOOOVAACEGRAFDNEQDGVTYSY 
SFEHFCLVLASLHVMMTLNWYKPGETRKMISTWTAVWWKICAS WAGLLYLNTLWAP,L,RNRD 

ES 

Signal sequence: 

amino acids 1-20 

Transteinbrane dorrains: 

amino acids 40-58, 101-16, 134-150, 162-178, 206-223, 24 O-257, 
272-283, 324-340, 391 - 4 O 6, 428-A 44 
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FIGURE 13 
CGGGCCAGCCTGGGGCGGCCGGCCAGGAACCACCCGTAAGGTGTCTTCTCTTTAGGGATGGTGA 

GGTTGGAAAAAGACTCCTGTAACCCTCCTCCAGGArgAACCACCTGCCAGAAGACATGGAGAACG 
CTCTCACCGGGAGCCAGAGCTCCCATGCTCTCTGCGCAATATCCATTCCATCA ACCCCACACAA 

CTCATGGCCAGGATTGAGTCCTATGAAGGAAGGGAAAAGAAAGGCATATCTGATGTCAGGAGGAC 

TTTCTGTTTGTTTGT CACCTTGACCTCTTATTCGTAACAFTACTGTGGATAATAGAGTTAAATG 

TGAATGGAGGCATTGAGA ACACATTAGAGAAGGAGGTGATGCAGTATGACTACTATTCTTCATAT 

TTTGATATATTTCTTCTGGCAGTTTTTCGATTTAAAGGTTAATACTTGCATATGCTGTGTGCAG 

ACTGCGCCATTGGTGGGCAATAGCGTTGACAACGGCAGTGACCAGTGCCTTTTTACTAGCAAAAG 

TGATCCTTTCGAAGCTTTTCCTCAAGGGGCTTTTGGCTATGTGCTGCCCATCATFTCATTCATC 

CTTGCCTGGATTGAGACGTGGTTCCTGGATTTCAAAGTGTTACCTCAAGAAGCAGAAGAAGAAAA 

CAGACTCCTGATAGTTCAGGATGCTTCAGAGAGGGCAGCACTTATACCTGGTGGTCTTTCTGATG 

GTCAGTTTTATTCCCCTCCTGAATCCGAAGCAGGATCTGAAGAAGCTGAAGAAAAACAGGACAGT 

GAGAAACCACTTTTAGAACTATGAGTACTACTTTTGTTAAATGTGAAAAACCCTCACAGAAAGTC 
ATCGAGGCAAAAAGAGGCAGGCAGGGAGTCTCCCTGTCGACAGTAAAGTTGAAATGGTGACGTC 

CACTGCTGGCTTTATTGAACAGCTAATAAAGATTTATTTATTGTAATACCT CACAAACCTTGTAC 

CATATCCATGCACATTTAGTTGCCTGCCTGTGGCTGGTAAGGTAATGTCATGATTCATCCTCTC 

TCAGTGAGACTGAGCCTGATGTGTTAACAAATAGGTGAAGAAAGTCTTGTGCTGTATTCCTAATC 

AAAAGACTTAATATATTGAAGTAACACTTTTTTAGTAAGCAAGATACCTTTTTATTTCAATTCAC 

AGAATGGAATTTTTTTGTTTCATGTCTCAGATTTATTTTGTATTTCTTTTTTAACACTCTACATT 

TCCCTTGTTTTTTAACTCATGCACATGTGCTCTTTGTACAGTTTTAAAAAGTGTAATAAAATCTG 
ACATGT CAATGTGGCTAGTTTTATTTTTCTTGTTTTGCATTATGTGTATGGCCTGAAGTGTTGGA 

CTTGCAAAAGGGGAAGAAAGGAATTGCGAATACATGTAAAATGT CACCAGACATTTGTATTATTT 

TTATCATGAAATCATGTTTTTCTCTGATTGTTCTGAAATGTTCTAAATACTCTTATTTGAATGC 

ACAAAATGACTTAAACCATTCATATCATGTTTCCTTTCCGTTCAGCCAATTT CAATTAAAATGAA, 

CTAAATTAAAAA 
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FIGURE 14 
MNHLPEDMENALTGSQSSHASLRNIHSINPTQLMARIESYEGREKKGISDVRRTFCLFVT FDLLF 
VTLLWIIELNVNGGIENTLEKEVMQYDYYSSYFDIFLLAVERFKVLILAYAVCRLRHWWAIALTT 
AVTSAFLLAKWILSKLFSOGAFGYWLPIIS FILAWIETWFLDFKVLPOEAEEENRLETVQDASER 

AALIPGGLSDGQFYSPPESEAGSEEAEEKQDSEKPLLEL 

Inportant features of the protein: 
Signal peptide: 

amino acids 1-20 

Transmertibrane domains : 

anino acids 54-72, GO-118, 13 O-144, 46-66 

N-myristoylation sites. 

amino acids 14-20, 78-84, 79-85, 202-208. 217-223 
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FIGURE 16 
MCSRVPLLLPLLL LALGPGVQGCPSGCQCSQPQTVFCTAROGTTWPRDVPPDTWGLYWFENGIT 

MLDAGSFAGLPGLQLLDLSQNQIASLPSGVFQPLANLSNLDLTANRLHEITNETFRGLRRLERLY 
LGrNRIRHIQPGAFDTLDRLLELKLODNELRALPPLRLPRT, LLLDLSHNSLLALEPGILDTANVE 

ALRLAGLGLOOLDEGLFSRLRNLHDLDVSDNOLERVPPVIRGLRGLTRLRLAGNTRIAQLRPEDL 
AGLAALQELDWSNLSLOAPGDLSGLFPRLRLL AAARNPFNCWCPTSWFGPWVRESHVTLASPEE 

TRCHEPPKNAGRILLEDYA DFGCPATTTTATVPTTRPVVREPTALSSSIAPT WISPTAPATEAP 

SPPSTAPPTVGPvPQPQDCPPSTCLNGGTCHLGTRHHLACLCPEGFTGLYCESQMGQGTRPSPTP 
VTPRPPRSLTLGIEPVSPTSLRVGLQRYLQGSSVOLRSLRLTYRNLSGPDKRLVTLRLPASLAEY 
TWTOLRPNATYSVCVMPLGPGRVPEGEEACGEAHTPPAVHSNHAPWTOAREGNLPLLIAPALAAV 

LLAALAAWGAAYCWRRGRAMAAAAQDKGOWGPGAGPLELEGWKWPLEPGPKATEGGGEALPSGSE 

CEVPLMGFPGPGLOSPLHAKPYI 

portant features: 

Signal peptide: 
amino acids 1-23 

TranSInertibrarie domain : 

amino acids 579-599 

EGF-like domain cysteine pattern Signature. 
amino acids 43 O-442 
Leucine zipper pattern. 

amino acids 197-29, 269-291 
N-glycosylation sites. 

amino acids 101-105, 117-12, 273-277, 500-504, 528-532 
Tyrosine kinase phosphorylation sites. 

artino acids 124-13, 337-345 
Nrryristoylation sites. 

artino acids 23-29, 27-33, 70-76, 142-148, 187-193, 348-354. 
594-600, 640-646 
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FIGURE 1. 
GCAGCGGCGAGGCGGCGGTGGTGGCTGAGTCCGTGGTGGCAGAGGCGAAGGCGACAGCTCATGCG 
GGTCCGGATAGGGCTGACGCTGCTGCTGTGTGCGGTGCTGCTGAGCTTGGCCTCGGCGTCCTCGG 

ATGAAGAAGGCAGCCAGGATGAACCTTAGATTCCAAGACTACTTTGACATCAGATGAGTCAGTA 

AAGGACCATACTACTGCAGGCAGAGTAGTTGCTGGTCAAATATTTCTTGATTCAGAAGAATCTGA 
ATTAGAATCCTCTATTCAAGAAGAGGAAGACAGCCTCAAGAGCCAAGAGGGGGAAAGTGTCACAG 
AAGATATCAGCTTTCTAGAGTCTCCAAATCCAGAAAACAAGGACTATGAAGAGCCAAAGAAAGTA 

CGGAAACCAGCTTGACCGCCATTGAAGGCACAGCACATGGGGAGCCCTGCCACTTCCCTTTTCT 

TTTCCTAGATAAGGAGTATTGATGAAGTACACAGATGGGAGGGAAGATGGCAGACTGTGGTGG 

CTACAACCTATGACTACAAAGCAGATGAAAAGTGGGGCTTTTGTGAAACTGAAGAAGAGGCTGCT 
AAGAGACGGCAGATGCAGGAAGCAGAAATGATGEATCAAACTGGAATGAAAAICCTTAATGGAAG 

CAATAAGAAAAGCCAAAAAAGAGAAGCATATCGGTATCTCCAAAAGGCAGCAAGCATGAACCATA 

CCAAAGCCCTGGAGAGAGTGTCATATGCTCTTTTATTTGGTGATTACTTGCCACAGAATATCCAG 
GCAGCGAGAGAGATGTTTGAGAAGCTGACTGAGGAAGGCTCTCCCAAGGGACAGACTGCTCTTGG 
CTTTCTGTATGCCTCTGGACTTGGTGTTAATTCAAGTCAGGCAAAGGCTCTTGTATATTATACAT 

TTGGAGCTCTTGGGGGCAATCTAATAGCCCACATGGTTTTGGTAAGTAGACTTTAGTGGAAGGCT 
AATAATATTAACATCAGAAGAATTTGGGTTTATAGCGGCCACAACTTTTTCAGCTTTCACGATC 

CAGATTIGCTTGTATTAAGACCAAATATTCAGTTGAACTTCCTTCAAATTCTTGTTAATGGATAT 

AACACATGGAATCTACATGTAAATGAAAGTTGGTGGAGTCCACAATTTTTCTTTAAAATGATTAG 

TTTGGCTGATTGCCCCTAAAAAGAGAGATCTGATAAATGGCTCTTTTTAAATTTTCTCTGAGTTG 
GAATTGTCAGAATCATTTTTTACATTAGATTATCATAATTTTAAAAATTTTTCTTTAGTTTTTCA 

AAATTTTGTAAATGGTGGCTATAGAAAAACAACAGAAATATTATACAATATTTTGCAACAATGC 

CCTAAGAATTGTTAAAATTCATGGAGTTATTGGCAGAATGACTCCAGAGAGCTCTACTTTCTG 

TTTTTTACTTTTCATGATTGGCTGTCTTCCCATTTATFCTGGTCATTTATTGCTAGTGACACTGT 

GCCTGCTTCCAGTAGTCECATTTTCCCTATTTTGCTAATTTGTTACTTTTTCETTGCTAATTTGG 

AAGATTAACTCATTTTTAATAAAATTATGTCTAAGATTAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 18 
MRVRIGLTE.LLCAVLLS LASASSDEEGSQDESLCSKTTLTSDESVKDHTTAGRVVAGOIFLDSEESEL 

ESSICEEEDSLKSOEGESVTEDISFLESPNPEN KEYEEPKKVRKPALTATEGTAHGEPCHFPFL FLDK 

EYDECTSDGREDGRLWCATTYDYKADEKWGFCETEEEAAKRROMQEAEMMYQTGMKILNGSNKKSQKR 

EAYRYLOKAASMNHTKALERVSYALLFGDYLPONTQAAREMFEKLTEEGSPKGOTALGFLYASGLGVN 

SSOAKALWYYTFGALGGNLIAHMV LVSRL 

Important features: 
Signal peptide: 
amino acids 1-2 

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

Tyrosine kinase phosphorylation site. 
amino acids 220-228 

N-Tyristoylation sites. 

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

Glycosaminoglycan attachment site. 
amino acids 267-271 

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

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

Fructose-bisphosphate aldolase class-II protein. 
artino acids 10-119 
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FIGURE 19 
AATTCAGATTTTAAGCCCATTCTGCAGTGGAATTCATGAACTAGCAAGAGGACACCATCTTCTT 

GTATTATACAAGAAAGGAGTGTACCTATCACACACAGGGGGAAAAATGCTCTTTTGGGTGCTAGG 
CCTCCTAATCCTCTGTGGTTTCTGTGGA CTCGTAAAGGAAAACTAAAGATTGAAGACATCACTG 

ATAAG ACATTTTTATCACGGATGTGACTCGGGCTTTGGAAACTTGGCAGCCAGAACTTTTGAT 

AAAAAGGGATTTCATGTAATCGCGCCTGTCTGACTGAATCAGGATCAA CAGCTTTAAAGGCAGA 

AACCCAGAGAGACTCGTACTGTGCTTCTGGATGTGACCGACCCAGAGAATGTCAAGAGGACTG 

CCCAGTGGGTGAAGAACCAAGTTGGGGAGAAAGGTCTCTGGGGTCTGATCAATAATGCTGGTGTT 
CCCGGCGTGCTGGCTCCCACTGACTGGCTGACACTAGAGGACTACAGAGAA CCTATTGAAGTGAA 

CCTGTTTGGACT CATCAGTGTGACACTAAATATGCTTCCTTTGGTCAAGAAAGCTCAAGGGAGAG 

TTATAATGTCTCCAGTGTTGGAGGTCGCCTTGCAATCGTIGGAGGGGGCTATACTCCATCCAAA 

TATGCAGTGGAAGGTTTCAATGACAGCTTAAGACGGGACATGAAAGCTTTTGGTGTGCACGTCC 

ATGCATTGAACCAGGATTGT CAAAACAAACTTGGCAGATCCAGTAAAGGTAATTGAAAAAAAAC 

TCGCCATTTGGGAGCAGCTGTCTCCAGACATCAAACAACAATAGGAGAAGGTTACATTGAAAAA 

AGTCTAGACAAACTGAAAGGCAATAAATCCTATGTGAACATGGACCTCTCTCCGGTGGTAGAGTG 

CATGGACCACGCTCTAACAAGTCTCTCCCTAAGACT CATTATGCCGCTGGAAAAGATGCCAAAA 

TTTTCTGGATACCTCTGFCT CACATGCCAGCAGCTTTGCAAGACTTTTTATTGTTGAAACAGAAA 

GCAGAGCTGGCTAATCCCAAGGCAGTGTGACTCAGCTAACCACAAATGTCTCCTCCAGGCTATGA 
AATTGGCCGATTTCAAGAACACATCTCCTTTCAACCCCATTCCTATCTGCTCCAACCTGGACT 

CATTTAGATCGTGCTTATTGGATTGCAAAAGGGAGTCCCACCATCGCTGGTGGTATCCCAGGGT 

CCCTGCTCAAGTTTCTTTGAAAAGGAGGGCTGGAATGGTACATCACAAGGCAAGTCCTGCCCT 

GTATTTAGGCTTGCCTGCTTGGTGTGATGTAAGGGAAATTGAAAGACTTGCCCATTCAAAATGA 

TCTTTACCGTGGCCTGCCCCATGCTTATGGTCCCCAGCATTTACAGTAACTTGTGAATGTTAAGT 
ATCATCTCTTATCTAAAATAAAAGATAAGTCA ACCCAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAA 
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FIGURE 20 
MILFWWLGLLILCGELTRKGKKEDTDKYIFITGCDSGEGNLAARTFDKKGFHWAACLTESG 

STALKAETSERLRTVLLDVTDPENVKRTAQWVKNQVGEKGLWGLINNAGVPGVLAPTDWLTLEDY 
REPIEVNLFGLISVTLNMLPLVKKAQGRVINVSSVGGRLAIVGGGYTPSKYAVEGFNDSLRRDMK 
AFGVHVSCIEPGLFKTNLADPVKVIEKKLAIWEQLSPDIKOQYGEGYIEKSLDKLKGNKSYVNMD 
LSPVVECMDHALTSLFPKTHYAAGKDAKIFWIPLSHMPAALQDFLLLKQKAELANPKAV 

Important features of the protein: 
Signal peptide: 

amino acids 1-17 

Transnerabrane domain : 

anino acids 136-52 

N-glycosylation sites. 

amino acids 161-63, 187-190 and 253-256 

Glycosaminoglycan attachment site. 
anino acids 39-42 

N-Inyristoylation sites. 

amino acids 36-41, 42-47, 108-113, 166-171, 198-203 and 207-212 
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FIGURE 2. 
CTGAGGCGGCGGTAGCArggAGGGGGAGAGTACGTCGGCGGTGCTCTCGGGCTTTGTGCTCGGCG 
CACTCGCTTTCCAGCACCTCA ACACGGACTCGGACACGGAAGGTTTTCTTCTTGGGGAAGTAAAA 

GGTGAAGCCAAGAACAGCATTACTGATTCCCAAATGGATGATGTTGAAGTTGTTTATACAATTGA 

CATTCAGAAATATATFCCATGCTATCAGCTTTTTAGCTTTTATAATTCTTCAGGCGAAGTAAAFG 

AGCAAGCACTGAAGAAAATATTATCAAATGTCAAAAAGAATGTGGTAGGTTGGTACAAATTCCGT 
(CGTCATTCAGATCAGATCATGACGTTTAGAGAGAGGCTGCTTCACAAAAACTTGCAGGAGCATT 

TT CAAACCAAGACCTTGTTTTTCTGCTATTAACACCAAGTATAATAACAGAAAGCTGCTCTACTC 

ATCGACTGGAACATTCCTATATAAACCT CAAAAAGGACTTTTTCACAGGGTACCTTTAGTGGTT 

GCCAATCTGGGCATGTCTGAACAACTGGGTTATAAAACTGTATCAGGTTCCTGTATGTCCACTGG 

TTTTAGCCGAGCAGTACAAACACACAGCTCTAAATTTTTTGAAGAAGATGGATCCTTAAAGGAGG 

TACAEA AGATAAATGAAATGTATGCTTCATTACAAGAGGAATAAAGAGTATATGCAAAAAAGTG 

GAAGACAGTGAACAAGCAGTAGATAAACTAGTAAAGGATGTAAACAGATTAAAACGAGAAATTGA 

GAAAAGGAGAGGAGCACAGATTCAGGCAGCAAGAGAGAAGAACACCAAAAAGACCCTCAGGAGA 

ACATTTTTCTTTGTCAGGCATTACGGACCTTTTTTCCAAATTCTGAATTTCTTCATTCATGTGTT 

ATGTCTTTAAAAAATAGACATGTTTCTAAAAGTAGCTGTAACTACAACCACCATCTCGATGTAGT 

AGACAATCTGACCTTAATGGTAGAACACACTGACATTCCTGAAGCTAGTCCAGCTAGTACACCAC 
AAATCATTAAGCATAAAGCCTTAGACTTAGATGACAGATGGCAATTCAAGAGATCTCGGTTGTTA. 

GATACACAAGACAAACGATCTAAAGCAAATACTGGTAGTAGTAACCAAGAAAAGCATCCAAAAT 

GAGCAGCCCAGAAACAGATGAAGAAATTGAAAAGATGAAGGGTTTTGGTGAATATTCACGGTCTC 

CTACATTTTGATCCTTTTAACCTTACAAGGAGATTTTTTTATTTGGCTGATGGGTAAAGCCAAAC 
ATTTCTATTGTTTTTACTATGTGAGCTACTTGCAGTAAGTTCATTTGTTTTTACTATGTTCACC 

TGTTTGCAGTAATACACAGATAACTCTTAGTGCATTTACTTCACAAAGTACTTTTTCAAACATCA 

GATGCTTTTATTTCCAAACCTTTTTTTCACCTTTCACTAAGTTGTTGAGGGGAAGGCTTACACAG 

ACACATTCTTAGAATGGAAAAGGAGACCAGGCACAGTGGCTCACACCTGTAATCCCAGCACT 

TAGGGAAGACAAGTCAGGAGGATTGATTGAAGCTAGGAGTTAGAGACCAGCCTGGGCAACGTATT 

GAGACCATGTCTATTAAAAAATAAAATGGAAAAGCAAGAATAGCCTTATTTTCAAAAATGGAAA 

GAAATTTATATGAAAATTTATCTGAGTCATTAAAATTCTCCTTAAGTGATACTTTTTTAGAAGTA 

CATTATGGCFAGAGTTGCCAGATAAAATGCTGGATATCATGCAATAAATTTGCAAAACATCATCT 
AAAATTTAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 22 
MEGESTSAVLSGFWLGALAFOHLNTDSDTEGFLLGEVKGEAKNSITDSQMDDVEV WYTIDIQKYI 
PCYOLFSFYNSSGEVNEQALKKILSNVKKNVVGWYKFRRHSDQIMTFRERLIHKNLQEHFSNQDL 

VFLLLTPSIITESCSTHRLEHSLYKPOKGLEHRVPLVVANLGMSEQLGYKTVSGSCMSTGFSRAV 
QTHSSKFFEEDGSLKEVHKINEMYASLQEELKSICKKVEDSECAVDKLVKDVNRLKREIEKRRGA 

QIQAAREKNIQKDPQENIFLCOALRTFFPNSEFLHSCVMSLKNRHVSKSSCNYNHHLDVVDNLTL 
MVEHTDIPEASPASTPQIIKHKALDLDDRWQFKRSRLLDTQDKRSKANTGSSNQDKASKMSSPET 
DEEEKMKGFGEYSRSPTE 

Itportant features: 
Signal peptide: 

amino acids 1-9 

N-glycosylation sites. 

amino acids 75-79, 322-326 

N-myristoylation site. 
anaino acids 184-154 

Growth factor and cytokines receptors family. 
amino acids 134-150 
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FIGURE 2 
GGCACAGCCGCGCGGCGGAGGGCAGAGTCAGCCGAGCCGAGTCCAGCCGGACGAGCGGACCAGCGCAGGGCAGCCCAA 
GCAGCGCGCAGCGAACGCCCGCCGCCGCCCACACCC-C GCGGTCCCCGCGGCGCCGCCACCCTCCCTCCCCCC 

GCGTCCCCGCCTCGCCGGCCAGTCAGCTIGCCGGGTTCGCTGCCCCGCGAAACCCCGAGGTCACCAGCCCGCGCCTCT 

GCTCCCTGGGCCEGCGCGCCGCCTCCACGCCCTCCTTCTCCCCTGGCCCGGCGCCTGGCACCGGGGACCGTTGCCTGA 

CGCGAGGCCCAGCTCTACTTTTCGCCCCGCGTCTCCTCCGCCTGCTCGCCTCTCCAccAACTCCAACTCCTTCTCCC 
TCCAGCTCCACTCGCTAGTCCCCGACCCGCCAGCCCTCGGCCCGCTGCCGTAGCGCCGCTTCCCGTCCGGTCCCAAA 

GGTGGGAACGCGTCCGCCCCGGCCCGCACCATGGCACGGTTCGGCTTGCCCGCGCTTCTCTGCACCCTGGCAGTGCTC 
AGCGCCGCGCTGCTGGCTGCCGAGCTCAAGCGAAAAGTTGCTCGGAAGTGCGACGTCTTACGTGTCCAAAGGCTC 

AACAAGAACGAGCCCCCCTCCACGAGACAACGGGACATTGAAGACTGTCCCCAGGGTTCACCTGCCTCT 

CAAGAGATGGAGGAGAAGTACAGCCTGCAAAGTAAAGATGATTCAAAAGTGTGGTCAGCGAACAGTGCAATCATTG 

CAAGCTGTCFTTGCTTCACGTTACAAGAAGTTTGATGAATTCTTCAAAGAACTACTTGAAAAIGCAGAGAAATCCCTG 
AATGATATGTTTGGAAGACAATGGCCATTTATACAIGCAAAATCTGAGCTATTTAAAGA CTCTCGTAGAGTTG 

AAACGTTACTACGTGGTGGGAAATGTGAACCTGGAAGAAATGCTAAATGACTTCTGGGCTCGCCTCCTGGAGCGGATG 

TTCCGCCTGGTGAACTCCCAGTACCACTTACAGATGAGTACTGGAATGTGTGAGCAAGTAACGGAGCAGCTGAAG 

CCCTTCGGAGATGTCCCTCGCAAATTGAAGCTCCAGGTTACTCGTGCTTTTGTAGCAGCCCGTACTTTCGCTCAAGGC 
TTAGCGGGCGGGAGATGTCGTGAGCAAGGTCTCCGTGGTAAACCCCACAGCCCAGTGTACCCATGCCCTGTTGAAG 

ATGATCACGCTCCCACTGCCGGGGCTCGIGACTGTGAAGCCATGTTACAACTACTGCCAAACATCATGAGAGGC 

TGTTTGGCCAACCAAGGGGATCTCGATTTGAATGGAACAATTCATAGACGCTATGCTGAT GGTGGCAGAGAGGCTA 

GAGGGTCCTTTCAACATTGAATCGGTCATGGATCCCATCGATGTGAAGATTTCTGATGCTATATGAACAGCAGGAT 

AATAGTGTTCAAGTGCTCAGAAGGTTTCCAGGGATGTGGACCCCCCAAGCCCCTCCCAGCTGGACGAATTTCTCGT 

TCCATCTCTGAAAGTGCCTTCAGTGCTCGCTTCAGACCACATCACCCCGAGGAACGCCCAACCACAGCAGCTGGCACT 
AGTTTGGACCGACTGGTTACTGATGTCAAGGAGAAACTGAAACAGGCCAAGAAATTCTGGTCCTCCCTTCCGAGCAAC 
GTTTGCAACGATGAGAGGATGGCTGCAGGAAACGGCAATGAGGATGACFGTTGGAATGGGAAAGGCAAAAGCAGGTAC 
CTGTTTGCAGTGACAGGAAATGGATTAGCCAACCAGGGCAACAACCCAGAGGTCCAGGTTGACACCAGCAAACCAGAC 

ATACTGATCCTTCGTCAAATCATGGCTCTCGAGTGATGACCAGCAAGATGAAGAATGCATACAAGGGAACGACGTG 

GACTECTTGATATCAGEGATGAAAGEAGTGGAGAAGGAAGTGGAAGTGGCTGTGAGTATCAGCAGTGCCCTCAGAG 

TTTGACTACAATGCCACTGACCATGCTGGGAAGAGTGCCAATGAGAAAGCCGACAGTGCGGGTCCGTCCTGGGGCA 

CAGGCCTACCTCCTCACTGTCTTCTGCATCTTGTTCCTGGTTATGCAGAGAGAGTGGAGATAATTCTCAAACTCTGAG 
AAAAAGTGTTCATCAAAAAGTTAAAAGGCACCAGITATCACTTTCTACCACCTAGIGACTTTGCTTTTEAAATGAA, 

TGGACAACAATGTACAGTTTTTACTAGTGGCCACTGGTTTAAGAAGTGCTGACTTGTTTCTCATCAGTTTCGG 

AGGAAAAGGGACTGTGCATTGAGTTGGTTCCTGCTCCCCCAAACCATGTTAAACGTGGCTAACAGTGTAGGTACAGAA 

CTATAGTTAGTTGTGCATTTGTGAETTATCACTCTATATTTGTTTGATGTTTTTTTCTCATTTCGITTGGGGT 

TTTTTTTCCAACTGTGATCTCGCCTTGTTTCTTACAAGCAAACCAGGGTCCCTTCTTGGCACGTAACATGTACGTATT 
CGAAAATAAATAGCTGTACAGAAGCAGGTTTATTACA GTACTATAAAAGAAAAAGCCCAAAAASC 
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FIGURE 2 
MARFCIPALLCTLAVLSAALLAAELKSKSCSEVRRLYWSKGFNKNDAPLHEINGDHLKICPQGST 

CCSOEMEEKYSLOSKDDFKSWVSEQCNHLCAVFASRYKKFDEFFKELLENAEKSLNDMFWKTYGH 

LYMONSELFKDLFVELKRYYVVGNVNLEEMLNDFWARLLERMFRLVNSQYHFTDEYLECVSKYTE 
QLKPFGDVPRKLKLQVTRAFVAARTFAQGLAVAGDVVSKVSVVNPTAQCTHALLKMIYCSHCRGL 
WTVKPCYNYCSNIMRGCLANQGDLDFEWNNFIDAMLMVAERLEGPFNIESWMDPIDWKESDAIMN 
MQDNSvovSQKVFQGCGPPKPLPAGRISRSISESAFSARFRPHHPEERPTTAAGTSLDRLVTDVK 
EKLKOAKKFWSSLPSNVCNDERMAAGNGNEDDCWNGKGKSRYLEAVTGNGLANOGNNPEVOWDTS 

KPDILILRQIMALRVMTSKMKNAYNGNOWDFFDISDESSGEGSGSGCEYQQCPSEFDYNATDHAG 

KSANEKADSAGVRPGAQAYLLTVFCIL FLVMQREWR 

Important features: 

Signal peptide: 

artino acids 1-22 

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

N-glycosylation site. 
amino acids 514-518 

Glycosaminoglycan attachment sites. 

amino acids 494 - 498, 498-5 O2 

N-myristoylation sites. 

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

Glypicans proteins. 

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

CTGAGTCATCCCCAGGGATCAGGAGCCTCCAGCAGGGAACCTTCCATTATATTCTTCAAGCAACT 

TACAGCTGCACCGACAGTTGCGATGAAAGTTCTAATCTCTTCCCTCCTCCTGTTGCTGCCACTAA 
TGCTGATGTCCATGGTCTCTAGCAGCCTGAATCCAGGGGTCGCCAGAGGCCACAGGGACCGAGGC 
CAGGCTTCTAGGAGATGGCTCCAGGAAGGCGGCCAAGAATGTGAGTGCAAAGATTGGTTCCTGAG 
AGCCCCGAGAAGAAAATTCATGACAGTGTCTGGGCTGCCAAAGAAGCAGTGCCCCTGTGATCATT 
TCAAGGGCAATGTGAAGAAAACAAGACACCAAAGGCACCACAGAAAGCCAAACAAGCATTCCAGA 

GCCTGCCAGCAATTTCTCAAACAATGTCAGCTAAGAAGCTTTGCTCTGCCTTTGTAGGAGCTCTG 
AGCGCCCA CTCTTCCAATTAAACATTCTCAGCCAAGAAGACAGTGAGCACACCTACCAGACACTC 

TTCTTCTCCCACCTCACTCTCCCACTGTACCCACCCCTAAATCATTCCAGTGCTCTCAAAAAGCA 

TGTTTTTCAAGATCATTTTGTTTGTTGCTCTCTCTAGTGTCTTCTTCTCTCGTCAGTCTTAGCCT 

GTGCCCTCCCCTTACCCAGGCTTAGGCTTAATTACCTGAAAGATTCCAGGAAACTGTAGCTTCCT 

AGCTAGTGTCATTTAACCTTAAAGCAATCAGGAAAGTAGCAAACAGAAGTCAATAAATATTTTT 
AAATGTCAAAAAAAAAAAAAAAAAA 



Patent Application Publication Oct. 9, 2003 Sheet 26 of 168 US 2003/0190698 A1 

FIGURE 26 

MKVLISSLLLLLPLMLMSMVSSSLNPGVARGHRDRGQASRRWLQEGGQECECKDWFLRAPRRKFM 
TVSGLPKKQCPCDHFKGNVKKTRHQRHHRKPNKHSRACQQFLKOCQLRSFALPL 

Inportant features: 
Signal peptide: 

aElino acids 1-22 

N-myristoylation sites. 

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

AGCTGGTCTGCCATGSACATCCTGGTCCCACTCCTGCAGCTGCTGGTGCTGCTTCTTACCCTGCC 
CCTGCACCTCATGGCTCTGCTGGGCTGCTGGCAGCCCCTGTGCAAAAGCTACTTCCCCTACCTGA 
TGGCCGTGCTGACTCCCAAGAGCAACCGCAAGATGGAGAGCAAGAAACGGGAGCTCTTCAGCCAG 

ATAAAGGGGCTTACAGGAGCCTCCGGGAAAGTGGCCCTACTGGAGCTGGGCTGCGGAACCGGAGC 

CAACTTTCAGTTCTACCCACCGGGCTGCAGGGTCACCTGCCTAGACCCAAATCCCCACTTTGAGA 

AGTTCCTGACAAAGAGCATGGCTGAGA ACAGGCACCTCCAATATGAGCGGTTTGTGGTGGCTCCT 

GGAGAGGACATGAGACAGCTGGCTGATGGCTCCATGGATGTGGTGGTCTGCACTCTGGTGCTGTG 

CTCTGTGCAGAGCCCAAGGAAGGTCC'GCAGGAGGTCCGGAGAGTACTGAGACCGGGAGGTGTGC 

TCTTTTTCTGGGAGCATGTGGCAGAACCATATGGAAGCTGGGCCTTCATGTGGCAGCAAGTTTTC 
GAGCCCACCTGGAAACACATTGGGGATGGCTGCTGCCT CACCAGAGAGACCTGGAAGGATCTTGA 

GAACGCCCAGTTCTCCGAAATCCAAATGGAACGACAGCCCCCTCCCTTGAAGTGGCTACCTGTTG 

GGCCCCACATCATGGGAAAGGCTGTCAAACAATCTTTCCCAAGCTCCAAGGCACTCATTTGCTCC 

TTCCCCAGCCTCCAATTAGAACAAGCCACCCACCAGCCTATCTATCTTCCACTGAGAGGGACCTA 
GCAGAATGAGAGAAGACATTCATGTACCACCTACTAGTCCCTCTCTCCCCAACCTCTGCCAGGGC 
AATCTCTAACTTCAATCCCGCCTTCGACAGTGAAAAAGCTCTACTTCTACGCTGACCCAGGGAGG 

AAACACTAGGACCCTGTTGTATCCTCAA CTCCAAGTTTCTCGACTAGTCTCCCAACGTTTCCCTC 

CCAATGTTGTCCCTTTCCTTCGTTCCCATGGTAAAGCTCCTCTCGCTTTCCTCCTGAGGCTACAC 

CCATGCGTCTCTAGGAACTGGTCACAAAAGTCATGGTGCCTGCATCCCTGCCAAGCCCCCCTGAC 

CCTCTCTCCCCACTACCACCTTCTTCCTGAGCTGGGGGCACCAGGGAGAATCAGAGATGCTGGGG 

ATGCCAGAGCAAGACT CAAAGAGGCAGAGGTTTTGTTCT CAAATATTTTTTAATAAATAGACGAA. 

ACCACG 
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FIGURE 28 
MDILVPLI.QLLVLLLTLPLHLMALLGCWOPLCKSYFPYLMAVLTPKSNRKMESKKRELFSQIKGL 
TGASGKWALLELGCGTGANFOFYPPGCRWTCLDPNPHFEKFLTKSMAENRHLOYERFV VAPGEDM 

RQLADGSMDVVVCTLWLCSVOSPRKVLQEWRRVLRPGGWLFF WEHVAEPYGSWAFMWOQWFEPTW 

KHIGDGCCLTRETWKDLENAQFSEIOMERQPPPLKWLPWGPHIMGKAVKQSFPSSKALICSFPSL 

QLEQATHCPIYLPLRGT 

Important features: 

Signal peptide: 
anino acids 1-23 

Leucine zipper pattern. 
amino acids O-32 

N-rayristoylation sites. 

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

CCACTGACGCCCCCATCAGGGATTGGGCCTTCTTTCCCCCTTCCTTTCTGFGTCTCCTGCCTCAT 

CGGCCTGCCATGACCTGCAGCCAAGCCCAGCCCCGTGGGGAAGGGGAGAAAGTGGGGGATGGCTA 
AGAAAGCTGGGAGATAGGGAACAGAAGAGGGTAGTGGGTGGGCTAGGGGGGCTGCCTTATTTAAA 
GTGGTTGTTTATGATTCTTATACTAATTATACAAAGATATTAAGGCCCTGTTCATTAAGAAATT 

GTTCCCTTCCCCTGTGTTCAATGTTTGTAAAGATTGTTCTGTGTAAATATGTCTTTATAATAAAC 

AGTTAAAAGCTGAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 30 
MLLLTLLLLLLLLKGSCLEWGLVGAQKVSSATDAPIRDWAFFPPSFLCLLPHRPAMTCSOAOPRG 

EGEKWGOG 

Important features: 

Signal peptide: 

anino acids - 5 

Growth factor and cytokines receptors family: 
amino acids 3-18 
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FIGURE 31 
GTTTGAATTCCTT CAACTATACCCACAGTCCAAAAGCAGACT CACTGTGTCCCAGGCTACCAGTT 

CCTCCAAGCAAGTCATTTCCCTTATTTAACCGATGTGTCCCT CAAACACCTGAGGCTACTCCCT 

ATTTGCATCTGTTTTGATAAATGATGTTGACACCCTCCACCGAATTCTAAGTGGAATCATGTCGG 
GAAGAGATACAATCCTTGGCCTGTGTATCCTCGCATTAGCCTTGTCTTTGGCCAGATGTTTACC 

TTCAGATTCATCACCACCCTTCTGGTTCACATTTTCATTTCATEGGTTATTTTGGGATTGTGTT 

TGTCTGCGGTGTTTTATGGTGGCTGTATTATGACTATACCAACGACCTCAGCATAGAATTGGACA 

CAGAAAGGGAAAATATGAAGTGCGIGCTGGGGTTTGCTATCGTATCCACAGGCATCACGGCAGTG 
CTGCTCGTCTTGATTTTTGTTCTCAGAAAGAGAATAAAATTGACAGTTGAGCTTTTCCAAATCAC 

AAATAAAGCCACAGCAGTGCTCCCTTCCTGCTGTTCCAGCCACTGTGGACATTFGCCATCCTCA 

TTTTCTTCTGGGTCCTCTGGGTGGCTGTGCTGCTGAGCCTGGGAACTGCAGGAGCTGCCCAGGTT 

ATGGAAGGCGGCCAAGTGGAATATAAGCCCCTTTCGGGCATTCGGTACATGTGGTCGTACCATTT 
AATTGGCCTCATCTGGACTAGTGAATTCATCCTTGCGTGCCAGCAAATGACTATAGCTGGGGCAG 
TGGTTACTTGTTATTTCAACAGAAGTAAAAATGATCCTCCTGATCATCCCATCCTTTCGTCTCTC 
TCCATTCTCTCTTCTACCATCAAGGAACCGTTGTGAAAGGGTCATTTTTAATCTCTGTGGTGAG 

GATTCCGAGAATCATTGTCATGTACATGCAAAACGCACTGAAAGAACAGCAGCATGGTGCATTGT 
CCAGGTACCTGTTCCGATGCTGCTACTGCTGTTTCTGGTGTCTTGACAAATACCTGCTCCATCTC 

AACCAGAATGCATATACTACAACTGCTATTAATGGGACAGATTTCTGTACATCAGCAAAAGATGC 

ATCAAAATCTTGTCCAAGAACTCAAGTCACTTTACATCTATTAACTGCTTGGAGACTTCATAA 

TTTTTCTAGGAAAGGTGTTAGTGGTGTGTTTCACTGTTTTTGGAGGACTCATGGCTTTTAACTAC 
AATCGGGCATTCCAGGTGTGGGCAGTCCCTCTGTTATTGGTAGCTTTTTTTGCCTACTTAGTAGC 

CCATAGTTTTTTATCTGTGTTTGAAACTGTGCTGGATGCACTTTTCCTGTGTTTTGCTGTTGATC 

TGGAAACAAATGATGGATCGTCAGAAAAGCCCTACTTTATGGATCAAGAATTTCTGAGTTTCGTA 
AAAAGGAGCAACAAATTAAACAATGCAAGGGCACAGCAGGACAAGCACTCATTAAGGAATGAGGA 

GGGAACAGAACTCCAGGCCATTGTGAGATAGATACCCATTTAGGTATCTGTACCTGGAAAACATT 
TCCTTCTAAGAGCCATTTACAGAAAGAAGATGAGACCACTAGAGAAAAGTTAGTGAATTTTTTT 

TTAAAAGACCTAAAAACCCTATTCTTCCTCAAAA 
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FIGURE 32 
MSGRDTILGLCILALALSLAMMFTFRFITTLLVHIFISLVILGLLFVCGVLWWLYYDYTNDLSIE 
LDTERENMKCVLGFAIVSTGITAVLLVLIEVLRKRIKLTVELFQITNKAISSAPFLLFOPLWTEA 

ILIFEWVLWVAVLLSLGTAGAAQVMEGGQVEYKPLSGIRYMWSYHLIGLIWTSEFILACOQMTIA 
GAVVTCYFNRSKNDPPDHPILSSLSILFFYHQGTVVKGSFLISWVRIPRI IWMYMQNALKEQQHG 

ALSRYLFRCCYCCFWCLDKYLLHLNQNAYTTTAINGTDFCTSAKDAFKILSKNSSHFTSINCEGD 
FIIFLGKVLVVCFTVFGGLMAFNYNRAFOVWAVPLLLWAFFAYLVAHSFLSWFETVLDALFLCFA 

VDLETNDGSSEKPYFMDQEFLSEVKRSNKLNNARAQQDKHSLRNEEGTELQAIVR 

Important features: 

Signal peptide: 

amino acids 1-20 

Putative transmembrane domains : 
amino acids 35-54, 75-97, 126-4 6, 185-204, 333-350, 352-371. 

N-glycosylation sites. 
amino acids 204-208, 295-299, 33-317 

N-myristoylation sites. 

amino acids 47-153, 78-184, 196-202, 296-275, 342-348 
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FIGURE 33 
GTTCGATTAGCTCCTCTGAGAAGAAGAGAAAAGGTTCTTGGACCTCTCCCTGTTTCTTCCTTAGA 
ATAATTTGTATGGGATTFGTGATGCAGGAAAGCCTAAGGGAAAAAGAATATTCATTCTGTGTGGT 
GAAAATTTTTTGAAAAAAAAATTGCCTTCTTCAAACAAGGGTGTCATTCTGATATTTATgAGGAC 
TGTTGTTCTCACTATGAAGGCATCTGTTATTGAAATGTTCCTTGTTTTGCTGGTGACTGGAGTAC 
ATTCAAACAAAGAAACGGCAAAGAAGATTAAAAGGCCCAAGTTCACTGTGCCTCAGATCAACTGC 
GATGTCAAAGCCGGAAAGATCATCGATCCTGAGTTCATTGTGAAATGTCCAGCAGGATGCCAAGA 
CCCCAAATACCATGTTTATGGCACTGACGTGTATGCATCCTACTCCAGTGTGTGTGGCGCTGCCG 
TACACAGTGGTGTGCTTGATAATTCAGGAGGGAAAAACTTGTTCGGAAGGTTGCTGGACAGTCT 
GGTTACAAAGGGAGTTATTCCAACGGTGTCCAATCGTATCCCTACCACGAGGAGAGAATCCTT 
TATCGTCTTAGAAAGTAAACCCAAAAAGGGTGTAACCTACCCATCAGCTCTTACATACTCATCAT 
CGAAAAGTCCAGCTGCCCAAGCAGGTGAGACCACAAAAGCCTATCAGAGGCCACCTATTCCAGGG 
ACAACTGCACAGCCGGTCACTCTGATGCAGCTCTGGCTGTCACGTAGCTGTGGCCACCCCCAC 
CACCTTGCCAAGGCCATCCCCTTCTGCTGCTTCTACCACCAGCATCCCCAGACCACAATCAGTGG 
GCCACAGGAGCCAGGAGATGGATCTCTGGTCCACTGCCACCTACACAAGCAGCCAAAACAGGCCC 
AGAGCTGATCCAGGTATCCAAAGGCAAGATCCTTCAGGAGCTGCCTTCCAGAAACCTGTTGGAGC 
GGATGTCAGCCTGGGACTTGTTCCAAAAGAAGAATTGAGCACACAGTCTTTGGAGCCAGTATCCC 
TGGGAGATCCAAACTGCAAAATGACTTGTCGTTTTTAATGAGGGAGCACCAGCATTGGCAAA. 
CGGCGATTCCGAAECCAGAAGCAGCTCCTGGCTGATGTTGCCCAAGCTCTTGACATTGGCCCTGC 
CGGTCCACTGATGGGTGTTGTCCAGTATGGAGACAACCCTGCTACT CACTTFAACCTCAAGACAC 
ACACGAATTCTCGAGATCTGAAGACAGCCATAGAGAAAATTACTCAGAGAGGAGGACTTTCTAA 
GTAGGTCGGGCCATCTCCTTTGTGACCAAGAACTTCTTTTCCAAAGCCAATGGAAACAGAAGCGG 
GGCTCCCAATGTGGTGGTGGTGATGGTGGATGGCTGGCCCACGGACAAAGTGGAGGAGGCTTCAA 
GACTTGCGAGAGAGTCAGGAATCAACATTTTCTTCATCACCATTGAAGGTGCTGCTGAAAATGAG 
AAGCAGTATGTGGTGGAGCCCAACTTTGCAAACAAGGCCGTGTGCAGAACAAACGGCTTCTACTC 
GCTCCACGTGCAGAGCTGGTTTGGCCTCCACAAGACCCTGCAGCCTCTGGTGAAGCGGGTCTGCG 
ACACTGACCGCCTGGCCTGCAGCAAGACCTGCTTGAACTCGGCTGACATTGGCTTCGTCATCGAC 
GGCTCCAGCAGTGTGGGGACGGGCAACTTCCGCACCGTCCTCCAGTTTGTGACCAACCTCACCAA 
AGAGTTTGAGATTTCCGACACGGACACGCGCATCGGGGCCGTGCAGTACACCTACGAACAGCGGC 
TGGAGTTGGGTTCGACAAGTACAGCAGCAAGCCTGACATCCTCAACGCCATCAAGAGGGTGGGC 
TACTGGAGTGGTGGCACCAGCACGGGGGCTGCCATCAACTTCGCCCTGGAGCAGCTCTTCAAGAA 
GTCCAAGCCCAACAAGAGGAAGTTAATGATCCTCAT CACCGACGGGAGGCCTACGACGACGTCC 
GGATCCCAGCCATGGCTGCCCATCTGAAGGGAGTGATCACCTATGCGATAGGCGTGCCTGGGCT 
GCCCAAGAGGAGCTAGAAGTCATTGCCACCACCCCGCCAGAGACCACTCCTTCTTTGTGGACGA 
GTTTGACAACCTCCATCAGTATGTCCCCAGGATCATCCAGAACATTTGTACAGAGTTCAACT CAC 
AGCCTCGGAACTGAATTCAGAGCAGGCAGAGCACCAGCAAGTGCTGCTTTACTAACTGACGTGTT 
GGACCACCCCACCGCTTAATGGGGCACGCACGGTGCATCAAGTCTTGGGCAGGGCATGGAGAAAC 
AAATGTCTTGTTATTATTCTTTGCCATCATGCTTTTTCATATTCCAAAACTTGGAGTTACAAAGA 
TGATCACAAACGTATAGAAGAGCCAAAAGGCTACATCATGTTGAGGGTGCTGGAGATTTACAT 
TTTGACAATTGTTTTCAAAATAAATGTTCGGAATACAGTGCAGCCCTTACGACAGGCTTACGTAG 
AGCTTTTGTGAGATTTTTAAGTTGTTATTTCTGATTTGAACTCTGTAACCCT CAGCAAGTTTCAT 
TTTTGTCATGACAATGTAGGAATTGCTGAATTAAATGTTTAGAAGGATGAAAAATAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAG 
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FIGURE 34. 
MRTVWLTMKASWIEMFLVLLWTGVHSNKETAKKIKRPKFTVPOINCOVKAGKIIDPEFIVKCPAG 

CQDPKYHWYGTDVYASYSSWCGAAVHSGVLDNSGGKILVRKVAGOSGYKGSYSNGVOSLSLPRWR 
ESFIVLESKPKKGVTYPSALTYSSSKSPAAQAGETTKAYQRPPIPGTTAQPVTLMQLLAVTVAVA 
TPTTLPRPSPSAASTTSIPRPQSVGHRSQEMDLWSTATYTSSQNRPRADPGIQRQDPSGAAFQKP 
VGABVSLGLVPKEELSTQSLEPVST.GDPNCKIDLS FLIDGSTSIGKRRFRIQKQLL ADVAQALDI 

GPAGPLMGWVOYGDNPATHFNLKTHTNSRDLKTAIEKITORGGLSNVGRAISFWTKNFFSKANGN 

RSGAPNVVV VMVDGWPTDKWEEASRLARESGINIFFITEEGAAENEKOYWWEPNFANKAVCRTNG 

FYSLHVQSWFGLHKTLQPLVKRVCDTDRLACSKTCLNSADIGFWIDGSSSVGTGNFRTVLQEWTN 
LTKEFEISDTDTRIGAVQYTYEQRLEFGFDKYSSKPDILNAIKRWGYWSGGTSTGAAINFALEQL 

FKKSKPNKRKLMILITDGRSYDDVRIPAMAAHLKGWTTYAIGVAWAAOEELEVIATHPARDHSFF 
WDEFDNLHQY VPRIIQNICTEENSQPRN 

Important features: 
Signal peptide: 
amino acids 1-26 

TranSrrenbrane contain: 

anino acids 181-200 

N-glycosylation sites. 
amino acids 390-394, 52O-524 

N-myristoylation sites. 

amino acids 23-29, 93-99, 115-121, 262-268, 367-373, 389-395, 
431-437, 466-472, 509-515, 570-576, 571-577, 575-581, 627-633 

Amidation site. 

amino acids 304-308 
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FIGURE 35 
CCGAGCACAGGAGATTGCCGCGTTAGGAGGTGGCTGCGTTGGGGAAAAGCTATCAAGGAAGAAATTGC 

CAAACCATGCTTTTTTTCTGTTTTCAGAGTAGTTCACAACAGATCTGAGTGTETTAATAAGCATGGAAT 

ACAGAAAACAACAAAAAACTTAAGCT'TAATTTCATCTGGAATTCCACAGTTTCTTAGCTCCCTGGACCC 

GGTTGACCTGTTGGCTCTTCCCGCTGGCTGCTCTATCACGTGGTGCTCTCCGACTACTCACCCCGAGTGTA 

AAGAACCTTCGGCTCGCGTGCTTCTGAGCTGCTGTGGATGGCCTCGGCTCTCTGGACTGTCCTTCCGAGTA 
GGATGICACTGAGATCCCTCAAATGGAGCCCCGCGCTGTCACTCCTGAGTTTCTTTGGAEGTGGTAC 

CTCAGCCTTCCCCACTACAATGTGATAGAACGCGTGAACTGGATGTACTTCTATGAGTATGAGCCGATTTA 
CAGACAAGACTTTCACTTCACACTCGAGAGCATCAAACTGCTCTCATCAAAAFCCATTTCTGGTCATC 

GGTGACCTCCCACCCTTCAGATGTGAAAGCCAGGCAGGCCATTAGAGTTACTGGGGTGAAAAAAAGTCT 

TGGTGGGGATATGAGGTTCTTACATTTTTCTTATTAGGCCAAGAGGCGAAAAGGAAGACAAAATGTTGGC 

ATTGTCCTTAGAGGATGAACACCCTTAGGTGACATAATCCGACAAGATTTTTTAGACACATATAAA 

ACCTGACCTTGAAAACCATTATGGCATTCAGGGGGTAACTGAGTTTGCCCCAATGCCAAGTACGTA AG 

AAGACAGACACTGATGTTTCATCAATACTGGCAATTTAGGAAGTACTTTTAAACCTAAACCACTCAGA 

GAAGTTTTTCACAGGTTATCCTCTAATTGATAATTATTCCTATAGAGGATTTTACCAAAAAACCCATATTT 

CTTACCAGGAGTATCCTTTCAAGGTGTTCCCTCCATACTGCAGTGGGTTGGGTTAATAATGTCCAGAGAT 

TTGGTGCCAAGGATCTAGAAATGACGGGTCACGTAAAACCCATCAAGTTTGAAGATGTAGTCGGGAT 

CTGTTTGAATTTATTAAAAGTGAACATTCATATTCCAGAAGACACAAATCTTTTCTTTCTATATAGAATCC 
ATTTGGATGTCTGTCAACTGAGACGTGTGATTGCAGCCCATGGCTTTTCTTCCAAGGAGATCATCACTTTT 

TGGCAGGTCATGCTAAGGAACACCACAFGCCATTATTAACTTCACATTCTACAAAAAGCCTAGAAGGACAG 
GATACCTTGTGGAAAGTGTTAAATAAAGTAGGTACTGTGGAAAATTCATGGGGAGGTCAGTGTGCTGGCTT 
ACACTGAACTGAAACTCATGAAAAACCCAGACTGGAGACTGGAGGGTTACACTFGTGATTTATTAGTCAGG 
CCCTTCAAAGATGATATGTGGAGGAATAAATATAAAGGAATTGGAGGTTTTTGCTAAAGAAATAATAGG 

ACCAAACAATTTGGACATGTCATTCTGTAGACTAGAATTTCTTAAAAGGGTGTTACTGAGTTAAAGCTCA 

CTAGGCTGTAAAAACAAAACAATGTAGAGTTTTATTTATTGAACAATGTAGTCACTTGAAGGTTTTGTGTA 

TATCTTATGTGGATTACCAATTTAAAAATATATGTAGTTCTGTGTCAAAAAACTTCTTCACGAAGTTAA 

CTGAACAAAATTTTACCTGTTTTTGGTCATTTATAAAGTACTTCAAGATGTGCAGTATTCACAGTTAT 

ATTATAAAATTACTTCAACTTTGTGTTTTTAAATGTTTTGACGATTTCAAACAAGAAAAAAGGAAG 

TGAATCATTCTTTACATGCAAACATTTTCCAGTTACTTAACTGATCAGTTTATTATTGATACATCACTCCA 
TTAATGTAAAGTCATAGGTCATTATTGCATATCAGTAATCTCTTGGACTTTGTTAAATATTTTACTGTGGT 
AATATAGAGAAGAAAAAGCAAGAAAATCTGAAAA 
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FIGURE 36 
MASALWTVLPSRMSLRSLKWSLLLLSLLSFFVMWYLSLPHYNVIERVNWMYFYEYEPIYRODFHF 

TLREHSNCSHONPFLVELWTSHPSDVKARQAIRVTWGEKKSWWGYEVLTFFLLGQEAEKEDKMLA 

LSLEDEHLLYGDIIRQDFLDTYNNLTLKTIMAFRWVTEFCPNAKYWMKTDTDVFINTGNLVKYLI, 

NLNHSEKFFTGYPLIDNYSYRGEYQKTHISYQEYPFKVFPPYCSGLGYIMSRDLWPRIYEMMGHV 

KPIKFEDVYVGICLNLLKVNIHIPEDTNLFFLYRIHLDVCQLRRVIAAHGFSSKEIITFWQVMLR 
NTTCHY 

Important features: 

Type I trails.Inertibrane docain: 

anino acids 20-39 

N-glycosylation sites. 

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

Glycosaminoglycan attachment site. 
amino acids 239-243 

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

N-myristoylation site. 
artino acids 27-277 
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FIGURE 38 
MELGCWTOLGLTFLOLLLISSLPREYTWINEACPGAEWNIMCRECCEYDOIECVCPGKREVWGYT 

IPCCRNEENECDSCLIHPGCTIFENCKSCRNGSWGGTLDDFYVKGFYCAECRAGWYGGDCMRCGQ 

VLRAPKGOILLESYPLNAHCERTIHAKPGEVIQLRFVMLSLEFDYMCQYDYVEVRDGDNRDGQII 
KRWCGNERPAPIOSIGSSLHVLFHSDGSKNFDGFHAYEEITACSSSPCFHDGTCVLDKAGSYKC 

ACLAGYTGORCENLLEERNCSDPGGPWNGYOKITGGPGLINGRHAKIGTVVSFFCNNSYWLSGNE 

KRTCQQNGEWSGKQPICIKACREPKISDLVRRRVLPMQVQSRETPLHQLYSAAFSKQKLQSAPTK 

KPALPFGDLPMGYCHLHTQLQYECISPFYRRLGSSRRTCLRTGKWSGRAPSCIPICGKIENITAE 

KTOGLRWPWOAAIYRRTSGWHDGSLHKGAWFLWCSGAVNERTWWWAAHCVTDLGKVTMKTAD, 

KVVLGKFYRDDDRDEKTIQSLQISAIILHPNYDPILLDADIAILKLLDKARISTRVOPICLAASR 

DLSTSFQESHITVAGWNVLADVRSPGFKNDTLRSGVVSVVDSLLCEEQHEDHGIPWSVTDNMFCA 

SWEPTAPSDICTAETGGIAAVSFPGRASPEPRWHLMGLWSWSYDKTCSHRLSTAFTKVLPFKDWI 
ERNMEK 

Important features of the protein: 
Signal peptide: 
aI(tino acids 1-23 

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

N-glycosylation sites. 

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

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

artino acids 56-60 

Serine proteases, trypsin family. 
artino acids 489 - 5 O6 

CUB domain proteins profile. 
amino acids 150-167 
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FIGURE 39 
GGTTCCTACATCCTCTCATCTGAGAATCAGAGAGCATAATCTTCTTACGGGCCCGTGATTTATTAACGTGGCTTAATc 
TGAAGGTTCTCAGTCAAATTCTTTGTGATCTACTGATTGTGGGGGCATGGCAAGGTTTGCTTAAAGGAGCTTGGCTGG 
TTTGGGCCCTTGTAGCTGACAGAAGGTGGCCAGGGAGAATGCAGCACACTGCTCGGAGAATGAAGGCGCTTCTGTTGC 
TGGCGCCTTGGCTCAGTCCTGCTAACTACATTGAcAATGTGGGCAACCTGCACTTCCTGTATTCAGAACTCGTA 

AAGGGCCTCCCACTACGGCCTGACCAAAGAAGGAAGAGGCGCTCACAAGAGGCTGTCCAGACGGCTGTGCGAGCC 

TCACAGCCACGGCTCCCTCCCCAGAGGTTTCTGCAGCTGCCACCATCTCCTTAATGACAGACGAGCCTGGCCTAGACA 
ACCCTGCCACGTGCCTCGGCAGAGGACGGGCAGCCAGCAACAGCCCAGGGACCGGCCGGAGCAACCGAACTA 

GGGCACGGCCCTTGAGAGACCACTATAGAAGCAGACATTAAAAAAAAAACGAGCTGAGTGTTCTTCGAA 

GGACAAAGAGCGGGAGTGCAGTTGCCAACCATGCCGACCAGGGCAGGGAAAAIECTGAAAACACCACTGCCCCTGAAG 

TCTTTCCAAGGTTGTACCACCTGATTCCAGATGGTGAAATTACCAGCATCAAGATCAATCGAGTAGAFCCCAGTGAAA 
GCCTCTCTATTAGGCTGGTGGGAGGTAGCGAAACCCCACGGICCATACATTATCCAACACATTTATCGIGAGGGG 

TGATCGCCAGAGACGGCCGGCTACTGCCAGGAGACATCATTCTAAAGGTCAACGGGATGGACATCAGCAAGTCCCTC 

ACAACTACGCTGTGCGTCTCCTGCGGCAGCCCGCCAGGTGCTGTGGCTGACTGTGATGCGTGAACAGAAGTTCCGCA 

GCAGGAACAATGGACAGGCCCCGGATGCCTACAGACCCCGAGATGACAGCTTTCATGTGAFTCTCAACAAAAGTAGCC 
CCGAGGAGCAGCTTGGAAAAAACGGTGCGCAAGGTGGATGAGCCTGGGGTTCACTCAATGGCTGGATGGCG 

GTGTGGCATATCGACATGGTCAGCTTGAGGAGAATGACCGTGGTTAGCCATCAATGGACATGATCTTCGATATGGCA 
GCCCAGAAAGGCGGCTCACTGATTCAGGCCAGT GAAAGACGTGTTCACCTCGTCGT GTCCCGCCAGGCGGCAGC 

GGAGCCCTGACATCTTTCAGGAAGCCGGCTGGAACAGCAATGGCAGCTGGTCCCCAGGGCCAGGGSAGAGGAGCAACA 
CCCCAAGCCCCTCCATCCTACAATEACCAGAGAAGGGGTAAATATCCAAAAAGACCCCGGIGAACTCECG 

GCATGACCGTCGCAGGGGGAGCATCACATAGAGAATGGGATTTGCCTATCTATGTCATCAGTGTTGAGCCCGGAGGAG 
TCATAAGCAGAGATGGAAGAATAAAAACAGGGACATTTTGTTGAATGFGGATGGGGTCGAACTGACAGAGGTCAGCC 

GGAGTGAGGCAGTGGCATTATTGAAAAGAACATCATCCTCGATAGTACCAAAGCTITGGAAGTCAAAGAGTATGAGC 

CCCAGGAAGACTGCAGCAGCCCAGCAGCCCTGGACTCCAACCACAACATGGCCCCACCCAGTGACTGGTCCCCATCCT 

GGGTCATGTGGCTGGAATTACCACGGGCTTGTATAACGTAAAGATATTGAACGAAGAAACACAGCTGGAAGIC 

TGGGCTTCTGCATFGTAGGAGGTTATGAAGAATACAATGGAAACAAACCTTTTTTCATCAAATCCATTGTTGAAGGAA 
CACCAGCAFACAATGATGGAAGAATTAGATGTSGTGAACCGCTGCAAGGTAGAAGACACAGGAATGA 

TACATGCTFGCTTGGCAAGACTGCTGAAAGAACTTAAAGGAAGAATTACTCTAACTATTGTTTCGGCCTGGCACT 

TTTTATAGAATCAATGATGGGTCAGAGGAAAACAGAAAAATCACAAATAGGCTAAGAAGTTGAAACACTATATTTATC 
TTGTCAGTTTTTATATTTAAAGAAAGAATACATTGTAAAAATGTCAGGAAAAGTATGATCATCTAATGAAAGCCAGTT 
ACACCCAGAAAATAGATTCCAAAAAAATTAAAACTACAGTTTTTTTTCAGGGGAGGATTTCCATTACTCTAC 

AACATTGTTTATATTTTTTCTACAATAAAAAGCCCTAAAACAACTAAAAGATGATTTGATACCCCACTGAA 

CAAGCTGATTTAAATTEAAAATTTGGTATATGCTGAAGTCTGCCAAGGGTACAATGGCCATTTTTAATTACAGC 

AAAATATTTTTTAAAAIGCATTGCTGAGAAACGTTGCTTTCATCAAACAAGAATAAATATTTTTCAGAAGAAA 
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FIGURE 40 
MKALLLLVLPWLSPANYIDNVGNLHFLYSELCKGASHYGLTKDRKRRSQDGCPDGCASLTATAPS 

PEVSAAATISLMTDEPGLDNPAYVSSAEDGQPAISPWDSGRSNRTRARPFERSTIRSRSFKKTNR 
ALSVLRRTKSGSAVANHADOGRENSENTTAPEVFPRLYHLPDGEITSIKINRVDPSESLSIRLV 

GGSETPLWHIIIQHIYRDGVIARDGRLLPGDIILKVNGMDISNVPHNYAVRLLROPCOVLWLTVM 
REQKFRSRNNGOAPDAYRPRDDSFHVILNKSSPEEOLGIKLVRKVDEPGVFIFNVLDGGVAYRHG 
QLEENDRVLAINGHDLRYGSPESAAHLIQASERRVHLVVSROVRORSPDIFQEAGWNSNGSWSPG 
PGERSNTPKPLHPTITCHEKVVNIOKDPGESLGMTWAGGASHREWDLPIY WISWEPGGVISRDGR 

IKT GDILLNVDGVELTEVSRSEAWALLKRTSSSIWLKALEVKEYE POEDCSSPAALDSNHNMAPP 
SDWSPSWVMWLELPRCLYNCKDVLRRNTAGSLGFCIWGGYEEYNGNKPFFIKSIVEGTPAYNDG 

RIRCGDILLAWNGRSTSGMIHACLARLLKELKGRTL TIWSWPGTFL 

Important features : 
Signal peptide: 
anino acids 1-15 

N-glycosylation sites. 

amino acids 108-112, 157-16, 289-293, 384-388 

Tyrosine kinase phosphorylation sites. 

amino acids 433-441, 492-500 

NIEyristoylation sites. 

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

CTTGCCTGCAGTGAAGCAGAGAGATAGATATTATTCACGTAATAAAAAACATGGGCTTCAACCTGACT 
TTCCACCTTTCCTACAAATTCCGATTACTGTTGCTGTTGACTTTGTGCCTGACAGTGGTTGGGTGGGC 
CACCAGTAACTACTTCGTGGGTGCCATTCAAGAGATTCCTAAAGCAAAGGAGTTCATGGCTAATTTCC 

AFAAGACCCTCATTTTGGGGAAGGGAAAAACTCTGACTAATGAAGCATCCACGAAGAAGGTAGAACTT 

GACAACTGTCCTTCTGTGTCTCCTTACCTCAGAGGCCAGAGCAAGCTCATTTTCAAACCAGATCTCAC 
TTTGGAAGAGGTACAGGCAGAAAATCCCAAAGTGTCCAGAGGCCGGTATCGCCCTCAGGAATGTAAAG 

CTTACAGAGGGTCGCCATCCTCGTTCCCCACCGGAACAGAGAGAAACACCTGATGTACCTGCTGGAA 

CATCTGCACCCTTCCTGCAGAGGCAGCAGCGGATTATGGCATCTACGTCATCCACCAGGCTGAAGG 

TAAAAAGTTTAATCGAGCCAAACTCTTGAATGTGGGCTATCTAGAAGCCCTCAAGGAAGAAAATTGGG 
ACTGCTTTATATTCCACGATGTGGACCTGGTACCCGAGAATGACTTTAACCTTTACAAGTGTGAGGAG 

CATCCCAAGCATCTGGGGTTGGCAGGAACAGCACTGGGTACAGGTTACGTTACAGTGGATATTTTGG 

GGGGTTACTGCCCTAAGCAGAGAGCAGTTTTTCAAGGGAAGGATCTCTAACAACTACTGGGGAT 

GGGGAGGCGAAGACGATGACCTCAGACTCAGGGTTGAGCTCCAAAGAATGAAAATTTCCCGGCCCCTG 
CCTGAAGTGGGTAAATATACAATGGTCTTCCACACT AGAGACAAAGGCAAGAGGTGAACGCAGAACG 

GATGAAGCCTTACACCAAGTGTCACGAGTCTGGAGAACAGATGGGTTGAGTAGTTGTTCTTATAAAT 

TAGTATCTGTGGAACACAATCCTTTATATATCAACATCACAGTGGATTTCTGGTTTGGTGCATGACCC 
TGGATCTTTTGGTGATGTTTGGAAGAACTGATTCTTTGTTTGCAATAATTTTGGCCTAGAGACTTCAA 
ATAGTAGCACACATTAAGAACCTGTTACAGCTCATTGTTGAGCTGAATTTTTCCTTTTTGTATTTTCT 

TAGCAGAGCTCCTGGTGATGTAGAGTATAAAACAGTTGTAACAAGACAGCTTTCTTAGTCATTTIGAT 

CATGAGGGTTAAATATTGTAATATGGATACTTGAAGGACTTTATATAAAAGGATGACT CAAAGGATAA. 

AATGAACGCTATTTGAGGACTCTGGTTGAAGGAGATTTATTTAAATTTGAAGTAATATATTATGGGAT 
AAAAGGCCACAGGAAATAAG ACTGCTGAATGICTGAGAGAACCAGAGTTGTTCTCGTCCAAGGTAGAA 

AGGTACGAAGATACAARACTGTTATTCATTTATCCTGTACAATCATCTGTGAAGTCCTGGTGTCACGT 

GAGAAGGCGTCCACAAAAGAGGGGAGAAAAGGCGACGAATCAGGACACAGTGAACTTGGGAATGAAGA 

GGTAGCAGGAGGGTGGAGTGTCGGCTGCAAAGGCAGCAGTAGCTGAGCTGGTTGCAGGTGCTGATAGC 

CTTCAGGGGAGGACCTGCCCAGGTAGCCTCCAGTGAGCCCACCAGAGAATACATTCTCTATTAG 

TTTAAAGAGTTTTTGTAAAATGATTTTGTACAAGTAGGATATGAATTAGCAGTTTACAAGTACA 

ATTAACTAATAATAAAATGTCTATCAAATACCTCTGTAGTAAAATGTGAAAAAGCAAAA 
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FIGURE 42 
MGFNLTFHLSYKFRLLLLLTLCLTWVGWATSNYFWGAIOEIPKAKEEMANFHKTLILGKGKTITN 

EASTKKVELDNCPSVSPYLRGQSKLIFKPDLTLEEWRAENPKVSRGRYRPOECKALORVAILVPH 

RNREKHLMYLLEHLHPFLQRQQLDYGIYVIHQAEGKKFNRAKLLNVGYLEALKEENWDCFIFHDV 
DLVPENDFNLYKCEEHPKHLNVGRNSTGYRLRYSGYFGGVTALSREQFFKVNGFSNNYWGWGGED 

DDLRLRVELQRMKISRPLPEVGKYTMVFHTRDKGNEVNAERMKLHOWSRVWRTDGLSSCSYKLV 

SWEHNPLYINITWDFNEGA 

Important features: 

Signal peptide: 

amino acids 1-2 

N-glycosylation sites. 

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

Xylose isonerase proteins. 
aitaino acids 191-2O2 



Patent Application Publication Oct. 9, 2003 Sheet 43 of 168 US 2003/0190698 A1 

FIGURE 
GCTCAAGACCCAGCAGTGGGACAGCCAGACAGACGGCACGATGGCACTGAGCTCCCAGATCTGGG 
CCGCTTGCCTCCTGCTCCCCTCCTCCTCGCCAGCCTGACCAGTGGCTCTGTTTCCCACAACAG 

ACGGGACAACTTGCAGAGCTGCAACCCCAGGACAGAGCTGGAGCCAGGGCCAGCTGGATGCCCAT 

GTTCCAGAGGCGAAGGAGGCGAGACACCCACTTCCCCATCTGCATTTTCTGCTGCGGCTGCTGTC 
ATCGATCAAAGTGTGGGATGTGCTGCAAGACGTAGAACCTACCTGCCCTGCCCCCGTCCCCTCCC 
TTCCTTATTTATTCCTGCTGCCCCAGAACATAGGTCTTGGAATAAAATGGCTGGTTCTTTTGTTT 
TCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 44 
MALSSQIWAACLILLLLLASLTSGSWFPOOTGOLAELOPODRAGARASWMPMFORRRRRDTHFPI 
CIFCCGCCHRSKCGMCCKT 

Important features : 
Signal peptide: 

amino acids 1-24 

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

N-myristoylation site. 

amino acids 44-50 

Prokaryotic membrane lipoprotein lipid attachment site. 
a mino acids -12 
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FIGURE 45 
GTGGCTTCATTTCAGTGGCTGACTTCCAGAGAGCAATATGGCTGGTTCCCCAACATGCCTCACCC 
TCATCTATATCCTTTGGCAGCTCACAGGGTCAGCAGCCTCTGGACCCGTGAAAGAGCTGGTCGGT 
TCCGTTGGGGGGCCGTGACTTTCCCCCTGAAGTCCAAAGAAAGCAAGTTGACTCTATTGTCTG 

GACCTTCA ACACAACCCCTCTTGTCACCATACAGCCAGAAGGGGGCACTATCATAGTGACCCAAA 

ATCGTAATAGGGAGAGAGTAGACTTCCCAGATGGAGGCTACTCCCTGAAGCTCAGCAAACTGAAG 

AAGAATGACT CAGGGATCTACTATGTGGGGATATACAGCTCATCACTCCAGCAGCCCTCCACCCA 

GGAGTACGTGCTGCATGTCTACGAGCACCTGTCAAAGCCTAAAGECACCATGGGTCTGCAGAGCA 

ATAAGAATGGCACCTGTGTGACCAATCTGACATGCTGCATGGAACATGGGGAAGAGGATGTGATT 

TATACCTGGAAGGCCCTGGGGCAAGCAGCCAATGAGTCCCATAATGGGTCCATCCTCCCCATCTC 

CTGGAGATGGGGAGAAAGTGATATGACCTTCATCEGCGTTGCCAGGAACCCTGTCAGCAGAAACT 

TCTCAAGCCCCATCCTTGCCAGGAAGCTCTGTGAAGGTGCTGCTGATGACCCAGATTCCTCCATG 
GTCCTCCTGTGTCTCCTGTTGGTGCCCCTCCIGCTCAGTCTCTTTGTACTGGGGCTATTTCTTG 

GTTTCTGAAGAGAGAGAGACAAGAAGAGTACATTGAAGAGAAGAAGAGAGTGGACATTTGTCGGG 
AAACTCCTAACATATGCCCCCATTCTGGAGAGAACACAGAGFACGACACAATCCCTCACACTAAT 

AGAACAATCCTAAAGGAAGATCCAGCAAAACGGTTTACTCCACTGTGGAAATACCGAAAAAGAT 

GGAAAATCCCCACTCACTGCTCACGATGCCAGACACACCAAGGCTATTTGCCTATGAGAATGTA 
TCTAGACAGCAGTGCACTCCCCTAAGTCTCTGCTCA 
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FIGURE 46 
MAGSPTCLTLIYILWOLTGSAASGPVKELVGSWGGAVTFPLKSKVKQVDSIVWTFNTTPLVTIOP 

EGGTIIVTONRNRERVDFPDGGYSLKLSKLKKNDSGIYYVGIYSSSLQQPSTQEYVLHVYEHLSK 
PKVTMGLQSNKNGTCWTNLTCCMEHGEEDWIYTWKALGOAANESHNGSILPSWRWGESDMTFIC 

WARNPWSRNFSSPILARKLCEGAADDPDSSMVLLCL, LVPLLLSLFWLGLEWFLKRERQEEY IE 

EKKRVDICRETPNICPHSGENTEYDTTPHTNRTILKEDPANTWYSTWE.PKKMENPHSLLTMPDT 

PREAYENW 

Important features: 

Signal peptide : 

amino acids 1-22 

Transmembrane domain : 

amino acids 224-250 

Leucine zipper pattern. 
amino acids 229-251 

N-glycosylation sites. 

amino acids 98-02, 142-146, 148-152, 172-176, 176-180, 204-208, 
291 - 295 
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FIGURE 
GGCTCGAGCGTTTCTGAGCCAGGGGTGACCATGACCTGCTGCGAAGGATGGACATCCTGCAATGG 
ATTCAGCCIGCTGGTTCTACTGCTGTTAGGAGTAGTTCTCAATGCGATACCTCTAATTGTCAGCT 
TAGTTGAGGAAGACCAATTTTCT CAAAACCCCATCCTTGCTTTGAGTGGTGGTTCCCAGGAATT 

ATAGGAGCAGGFCTGATGGCCATTCCAGCAACAACAATGTCCTTGACAGCAAGAAAAAGAGCGTG 

CTGCAACAACAGAACTGGAATGTTTCTTTCATCATTTTTCAGTGTGATCACAGTCATTGGTGCTC 

TGTATTGCATGCTGATATCCATCCAGGCTCTCTTAAAAGGTCCTCTCATGTGTAATTCTCCAAGC 
AACAGTAAGCCAATTGGAATTTTCATTGAAAAACACAGTGACATTCATCCAGAATCCTTCAA 

CTTGCAGTGGTTTCAATGACTCTGTGCACCTCCFACTGGTTTCAAAAACCCACCAGTAACG 

ACACCATGGCGAGTGGCTGGAGAGCATCTAGTTTCCACTCGATTCTGAAGAAAACAAACATAGG 

CTTATCCACTTCTCAGTATTTTTAGGTCTATTGCTTGTTGGAATTCTGGAGGTCCTGTTTGGGCT 
CAGTCAGATAGTCATCGGTTTCCTTGGCTGTCTGTGTGGAGTCTCTAAGCGAAGAAGTCAAATTG 

TGTAGTTTAATGGGAATAAAATGTAAGTATCAGTAGTTTGAAAAAAAAAAA 
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FIGURE 48 
MTCCEGWTSCNGFSLLVLLLLGVVLNAIPLIVSLVEEDOFSONPISCFEWWFPGIIGAGLMAIPA 
TTMSLTARKRACCNNRTGMELSSFFSWITWIGALYCMLISIOALLKGPLMCNSPSNSNANCEFSI, 

KNISDIHPESFNLQWFENDSCAPPTGFNKPTSNDTMASGWRASSFHFDSEENKHRLIHFSVFLGL 
LLVGILEWLFGLSQIVIGFLGCLCGVSERRSOIV 

Important features: 
Transmembrane domains: 

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

N-glycosylation sites. 

amino acids 80-84, 132-13 6, 148-152, 163-67 

cAMP- and ccMP-dependent protein kinase phosphorylation site. 
amino acids 223-227 

N-myristoylation sites. 

alaino acids 22-28, 54- 60, 83-89, 97-1C3, 216-222 

Prokaryotic membrane lipoprotein lipid attachment site. 
amino acids 207-28 

TNFR/NGFR family cysteine-rich region protein. 
aimino acids 4-2 
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FIGURE 49 
ATCCGTTCTCTGCGCTGCCAGCTCAGGTGAGCCCTCGCCAAGGTGACCTCGCAGGACACTGGTGA 
AGGAGCAGTGAGGAACCTGCAGAGTCACACAGGCTGACCAATGAGCTGTGAGCCTGGAGCAG 

ATCCGTGGGCTGCAGACCCCCGCCCCAGTGCCTCTCCCCCTGCAGCCCTGCCCCTCGAACTGTGA 

CATGGAGAGAGTGACCCTGGCCCTTCTCCTACTGGCAGGCCTGACTGCCTTGGAAGCCAATGACC 
CATTTGCCAATAAAGACGATCCCTTCTACTATGACTGGAAAAACCTGCAGCTGAGCGGACTGATC 
TGCGGAGGGCTCCTGGCCATTGCTGGGATCGCGGCAGTTCTGAGTGGCAAATGCAAATACAAGAG 
CAGCCAGAAGCAGCACAGTCCTGTACCTGAGAAGGCCATCCCACTCATCACTCCAGGCTCTGCCA 

CTACTTGCTGAGCACAGGACTGGCCTCCAGGGATGGCCTGAAGCCTAACACTGGCCCCCAGCACC 
TCCTCCCCTGGGAGGCCTTATCCTCAAGGAAGGACTCTCTCCAAGGGCAGGCTGTTAGGCCCCT 

TICTGATCAGGAGGCTTCTTTATGAATTAAACTCGCCCCACCACCCCCTCA 
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FIGURE 5O 
MERVTLALLLLAGLTALEANDPFANKDDPFYYDWKNLQLSGLICGGLLAIAGIAAVLSGKCKYKS 
SOKOHSPWPEKAIPLITPGSATTC 

inportant features: 

Signal peptide: 

amino acids 1-16 

Transmembrane domain : 

amino acids 36-59 

N-myristoylation sites. 

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

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

AGGACAGGGAGTCGGAAGGAGGAGGACAGAGGAGGGCACAGAGACGCAGAGCAAGGGCGGCAAGG 

AGGAGACCCTGGTGGGAGGAAGACACTCTGGAGAGAGAGGGGGCTGGGCAGAGATGAAGTTCCAG 
GGGCCCCTGGCCTGCCTCCTGCTGGCCCTCTGCCTGGGCAGTGGGGAGGCTGGCCCCCTGCAGAG 

CGGAGAGGAAAGCACTGGGACAAATATTGGGGAGGCCCTTGGACATGGCCTGGGAGACGCCCTGA 

GCGAAGGGGTGGGAAAGGCCATTGGCAAAGAGGCCGGAGGGGCAGCTGGCTCTAAAGTCAGTGAG 

GCCCTTGGCCAAGGGACCAGAGAAGCAGTTGGCACTGGAGTCAGGCAGGTTCCAGGCTTTGGCGC 

AGCAGATGCTTTGGGCAACAGGGTCGGGGAAGCAGCCCAGCTCTGGGAAACACTGGGCACGAGA 

TGGCAGACAGGCAGAAGATGTCATTCGACACGGAGCAGATGCTGTCCGCGGCTCCTGGCAGGGG 

GGCCTGGCCACAGTGGTGCTTGGGAAACTTCTGGAGGCCATGGCATCTTTGGCTCTCAAGGTGG 

CCTTGGAGGCCAGGGCCAGGGCAATCCTGGAGGTCTGGGGACTCCGTGGGTCCACGGATACCCCG 

GAAACT CAGCAGGCAGCTTTGGAATGAATCCTCAGGGAGCTCCCTGGGGTCAAGGAGGCAATGGA 

GGGCCACCAAACTTTGGGACCAACACTCAGGGAGCTGTGGCCCAGCCTGGCTATGGTTCAGTGAG 

AGCCAGCA ACCAGAATGAAGGGTGCACGAAFCCCCCACCATCTGGCTCAGGTGGAGGCTCCAGCA 

ACTCTGGGGGAGGCAGCGGCTCACAGTCGGGCAGCAGGGCAGTGGCAGCAATGGTGACAACAAC 

AATGGCAGCAGCAGTGGTGGCAGCAGCAGTGGCAGCAGCAGTGGCAGCAGCAGTGGCGGCAGCAG 

TGGCGGCAGCAGTGGTGGCAGCAGTGGCAACAGGGTGGCAGCAGAGGGACAGCGGCAGTGAGT 

CCTCCTGGGGATCCAGCACCGGCECCTCCTCCGGCAACCACGGTGGGAGCGGCGGAGGAAATGGA 
CATAAACCCGGGTGFGAAAAGCCAGGGAATGAAGCCCGCGGGAGCGGGGAATCTGGGATTCAGGG 

CTTCAGAGGACAGGGAGTTTCCAGCAACATGAGGGAAATAAGCAAAGAGGGCAATCGCCTCCTTG 
GAGGCTCTGGAGACAATTATCGGGGGCAAGGGTCGAGCTGGGGCAGTGGAGGAGGTGACGCTGT 
GGTGGAGTCAATACTGTGAACTCTGAGACGTCTCCTGGGATGTTTAACTTTGACACTTTCGGAA 

GAATTTTAAATCCAAGCTGGGTTTCATCAACTGGGATGCCATAAACAAGGACCAGAGAAGCTCTC 

GCATCCCGTGACCTCCAGACAAGGAGCCACCAGATTGGATGGGAGCCCCCACACTCCCTCCTTAA 
AACACCACCCTCTCATCACTAATCTCAGCCCTTGCCCTTGAAATAAACCTTAGCTGCCCCACAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 52 
MKFQGPLACLLLALCLGSGEAGPLOSGEESTGTNIGEALGHGLGDALSEGVGKAIGKEAGGAAGSKVS 
EALGQGTREAVGTGVRQVPGFGAADALGNRVGEAAHALGNTGHEIGROAEDVIRHGADAVRGSWCGVP 

GHSGAWETSGGHGIFGSOGGLGGOGOGNPGGGTPWWHGYPGNSAGSFGMNPOGAPWGOGGNGGPPNF 

GTNTOGAVAQPGYGSWRASNONEGCTNPPPSGSGGGSSNSGGGSGSOSGSSGSGSNGDNNNGSSSGGS 

SSGSSSGSSSGGSSGGSSGGSSGNSGGSRGDSGSESSWGSSTGSSSGNHGGSGGGNGHKPGCEKPGNE 

ARGSGESGICGFRGQGVSSNMREISKEGNRLLGGSGDNYRGQGSSWGSGGGDAVGGVNTVNSETS PGM 
FNFDTFWKNFKSKLGFINWDAINKDORSSRIP 

Signal peptide: 

amino acids 1-2 

N-glycosylation site. 
amino acids 265-269 

Glycosaminoglycan attachment site. 

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

Casein kinase II phosphorylation site. 
amino acids 26-30, 109-13, 259-263. 300-304, 304-308 

N-myristoylation site. 

amino acids 17-23, 32-38, 42-48, 50-56, 60-66, 61-67, 64-70, 74-80, 
90-96, 96-102 130-136, 140-14 6, 149-155, 152-158, 155-161. 
1.59-165, 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, 270-27 6, 27-277, 275-281, 279-285 
283-289, 284-290, 287-293, 288-294, 291-297, 292-298, 295-301 
298-304, 305-311, 311-317, 315-321, 319-325, 322–328, 323-329, 
325-331, 343-349, 354-360, 356-362, 374-380, 381-387, 383-389, 
387-393, 389-395, 395-401 

Cell attachment sequence. 
anino acids 30-304 
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FIGURE 53 
GGAGAAGAGGTTGTGTGGGACAAGCTGCTCCCGACAGAAGGATGTCGCTGCTGAGCCTGCCCTGG 
CTGGGCCTCAGACCGGTGGCAATGTCCCCATGGCTACTCCTGCTGCTGGTTGTGGGCTCCTGGCT 

ACTCGCCCGCATCCTGGCTTGGACCTATGCCTTCTATAACAACTGCCGCCGGCTCCAGTGTTTCC 
CACAGCCCCCAAAACGGAACTGGTTTGGGGT CACCTGGGCCTGATCACTCCTACAGAGGAGGGC 

TGAAGGACTCGACCCAGATGTCGGCCACCTATCCCAGGGCTTACGGTATGGCTGGGTCCCAT 

CATCCCCTTCATCGTTTTATGCCACCCTGACACCATCCGGTCTATCACCAATGCCTCAGCTGCCA 

TTGCACCCAAGGATAATCTCTTCATCAGGTTCCTGAAGCCCTGGCTGGGAGAAGGGATACTGCTG 

AGTGGCGGTGACAAGTGGAGCCGCCACCGTCGGAFGCTGACGCCCGCCTTCCATTTCAA CATCCT 

GAAGTCCTATATAACGATCTTCAACAAGAGTGCAAACATCATGCTTGACAAGTGGCAGCACCTGG 

CCTCAGAGGGCAGCAGTCGTCTGGACATGTTTGAGCACATCAGCCTCATGACCTTGGACAGTCTA 

CAGAAATGCATCTTCAGCTTGACAGCCATTGECAGGAGAGGCCCAGTGAATATATTGCCACCAT 

CTTGGAGCTCAGTGCCCTTGTAGAGAAAAGAAGCCAGCATATCCTCCAGCACATGGACTTTCTGT 

ATTACCTCTCCCATGACGGGCGGCGCTTCCACAGGGCCTGCCGCCTGGTGCATGACTTCACAGAC 

GCTGTCATCCGGGAGCGGCGTCGCACCCTCCCCACCAGGGTATTGATGATTTTTT CAAAGACAA 

AGCCAAGCCAAGACTTGGATTTCATTGATGTGCTCTGCTGAGCAAGGATGAAGATGGGAAGG 

CATTGTCAGATGAGGATATAAGAGCAGAGGCTGACACCTTCATGTTTGGAGGCCATGACACCACG 
GCCAGTGGCCTCTCCTGGGTCCTGTACAACCTTGCGAGGCACCCAGAATACCAGGAGCGCTGCCG 

ACAGGAGGTGCAAGAGCTTCTGAAGGACCGCGATCCTAAAGAGATTGAATGGGACGACCTGGCCC 
AGCTGCCCTTCCTGACCATGTGCGTGAAGGAGAGCCTGAGGTTACATCCCCCAGCTCCCTTCATC 

TCCCGATGCGCACCCAGGACAGTTCTCCCAGATGGCCGAGTCATCCCCAAAGGCATTACCTG 

CCTCATCGATATTATAGGGGTCCACACAACCCAACTGTGTGGCCGGATCCGAGGTCTACGACC 

CCTCCGCTTGACCCAGAGAACAGCAAGGGGAGGTCACCTCTGGCTTTTATTCCTTTCTCCGCA 

GGGCCCAGGAACTGCATCGGGCAGGCGTTCGCCATGGCGGAGATGAAAGGGTCCTGGCGTTGAT 

GCTGCTGCACTTCCGGTTCCTGCCAGACCACACTGAGCCCCGCAGGAAGCTGGAATTGATCATGC 

GCGCCGAGGGCGGGCTTTGGCTGCGGGTGGAGCCCCTGAATGTAGGCTTGCAGTGACTTTCTGAC 
CCACCACCGTTTTTTTGCAGATTGTCATGAATAAAACGGTGCTGTCAAA 



Patent Application Publication Oct. 9, 2003 Sheet 54 of 168 US 2003/0190698 A1 

FIGURE 54 
MSLLSLPWLGLRPVAMSPWLLELLWVGSWLLARILAWTYAFYNNCRRLQCFPOPPKRNWFWGHLG 

iTPTEEGLKDSTOMSATYSOGFTWWLGPIIPFIVLCHPDTIRSITNASAAIAPKDNLFIRFLKP 

WLGEGELLSGGDKWSRHRRMLTPAEHFNILKSYITIFNKSANIME.KWQHIASEGSSRLDMFEH 

SLMTLDSLQKCIFSFDSHCQERPSEYIATLELSALVEKRSOHILOHMDFLYYLSHDGRRFHRAC 

RLVHDFTDAVIRERRRTLPTOGIDDFFKDKAKSKTLDFIDVLLLSKDEDGEALSDEDIRAEADTF 

MFGGHDTTASGLSWVLYNLARHPEYQERCROEVOELIKDRDPKEIEWDDIAQLPFLTMCWKESLR 

LHPPAPFISRCCTODIVLPDGRVIPKGITCLIDILGWHHNPTVWPDPEVYDPFRFDPENSKGRSP 

LAFIPFSAGPRNCIGOAFAMAEMKWVLALMLLHFRFLPDHTEPRRKLELIMRAEGGLWLRVEPLN 

WGLO 

Important features: 

Transmembrane domains : 

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

Cytochrome P450 cysteine heme-iron ligand signature. 
airino acids 46-471 

N-glycosylation sites. 
amino acids 112-116, 168-172 
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FIGURE 55 
ATCGCATCAATTGGGAGTACCATCTTCCTCATGGGACCAGTGAAACAGCTGAAGCGAATGTTTGA 
GCCTACTCGTTTGATTGCAACTAFCATGGTGCTGTTGTGTTTTGCACTTACCCTGTGTTCTGCCT 

TTTGGTGGCATAACAAGGGACTGCACTTATCTTCTGCATTTTGCAGTCTTTGGCATTGACGTGG 

TACAGCCTTTCCTTCATACCATTTGCAAGGGATGCTGTGAAGAAGTGTTTTGCCGTGTGTCTTGC 

ATAATTCATGGCCAGTTTTATGAAGCTTTGGAAGGCACTATGGACAGAAGCTGGTGGACAGTTTT 
GTAACTATCTTCGAAACCTCTGTCTTACAGACATGTGCCTTTTATCTTGCAGCAATGTGTTGCTT 
GTGATT'CGAACATTGAGGGTTACTTTTGGAAGCAACAATACATTCTCGAACCTGAATGTCAGTA 

GCACAGGATGAGAAGGGGTTCTGTATCTTGTGGAGTGGAATCTTCCT CATGTACCTGTTTCCTC 

TCTGGATGTTGTCCCACTGAATTCCCATGAAACAAACCTATTCAGCAACAGCAAAAAAAAAAAA 
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FIGURE 56 
MGPWKOLKRMFEPTRLIATIMVLLCFALTLCSAFWWHNKGLALIFCILOSLALTWYSLSFIPFAR. 

DAWKKCEAWCLA. 

Itportant features: 
Signal peptide: 
anino acids i-33 

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

QLDFEEFWHYLCDHEKKLRLVFKILDKKNDGRIDAQEIMOSLRDLGVKISEQOAEKILKSMDKNG 

TMTIDWNEWRDYHLLHPVENIPEIILYWKHSTIFDWGENLTVPDEFTWEEROTGMWWRHLWAGGG 

AGAVSRTCTAPLDRLKVLMOVHASRSNNMGIWGGFTQMIREGGARSLWRGNGINVLKIAPESAIK 

FMAYEOIKRLWGSDOETLRIHERLWAGSLAGAIAOSSIYPMEWLKTRMALRKTGQYSGMLDCARR 

ILAREGVAAFYKGYVPNMLGIIPYAGIDLAVYETLKNAWLOHYAVNSADPGVFWLLACGTMSSTC 
GOLASYPLALVRTRMOAOASIEGAPEVTMSSLFKHILRTEGAFCLYRGLAPNFMKVIPAVSISYV 

WYENLKITLGWQSR 

Important features : 

Signal peptide: 

artino acids - 6 

Putative transmembrane domains: 

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

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

N-glycosylation sites. 

amino acids 129-133, 169-73 

Elongation Factor-hand calcium-binding protein. 

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

CACTCATCAFTGGCTTTGGTATETCAGGGAGACACTCCATCACAGTCACTACTGTCGCCTCAGCF 
GGGAACATTGGGGAGGATGGAATCCTGAGCTGCACTTTTGAACCTGACATCAAACTTTCTGATAT 

CGTGATACAATGGCTGAAGGAAGGTGTTTTAGGCTTGGTCCATGAGTTCA AAGAAGGCAAAGATG 

AGCTGTCGGAGCAGGATGAAATGTTCAGAGGCCGGACAGCAGTGTTTGCTGATCAAGTGATAGTT 

GGCAATGCCTCTTTGCGGCTGAAAAACGTGCAACT CACAGATGCTGGCACCTACAAATGTTATAT, 

CATCACTTCTAAAGGCAAGGGGAATGCTAACCTTGAGTATAAAACGGAGCCTTCAGCATGCCGG 

AAGTGAATGTGGACTATAATGCCAGCTCAGAGACCTTGCGGTGTGAGGCTCCCCGATGGTTCCCC 
CAGCCCACA GTGGTCTGGGCATCCCAAGTTGACCAGGGAGCCAACTTCTCGGAAGTCTCCAATAC 

CAGCTTTGAGCTGAACTCTGAGAATGTGACCATGAAGGTTGTGTCTGTGCTCTACAATGTTACGA 

TCAACAACACATACTCCTGTATGATTGAAAATGACATTGCCAAAGCAACAGGGGATATCAAAGTG 
ACAGAATCGGAGATCAAAAGGCGGAGTCACCACAGCGCTAAACT CAAAGGCTTCTCTGTGTGT 

CTCTTCTTTCTTTGCCATCAGCTGGGCACTTCTGCCTCTCAGCCCTTACCTGATGCTAAAATAAT 
GTGCCTTGGCCACAAAAAAGCATGCAAAGTCATTGTTACAACAGGGATCTACAGAACTATTCAC 
CACCAGATAGACCTAGTTTATATETCTGGGAGGAAATGAATTCATATCTAGAAGTCTGGAGTG 

AGCAAACAAGAGCAAGAAACAAAAAGAAGCCAAAAGCAGAAGGCTCCAATATGAACAAGATAAAF 

CTATCTTCAAAGACATATTAGAAGTTGGGAAAATAATTCATGTGAACTAGACAAGTGTGTTAAGA 
GTGATAAGTAAAATGCACGTGGAGACAAGTGCATCCCCAGATCTCAGGGACCTCCCCCTGCCTGT 
CACCTGGGGAGTGAGAGGACAGGATAGTGCATGTTCTTTGTCTCTGAATTTTTAGTTATATGTGC 

TGTAATGTTGCTCTGAGGAAGCCCCTGGAAAGTCTATCCCAA CATATCCACATCTTATATTCCAC 

AAATTAAGCTGTAGTATGTACCCTAAGACGCTGCTAATTGACTGCCACTCGCAA CTCAGGGGCG 

GCTGCATTTTAGTAATGGGT CAAATGATTCACTTTTTATGATGCTTCCAAAGGTGCCTTGGCTEC 

TCTTCCCAACTGACAAATGCCAAAGTTGAGAAAAATGATCATAATTTTAGCATAAACAGAGCAGT 

CGGGGACACCGATTTTATAAATAAACTGAGCACCTECTTTFTAAACAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 60 
MASLGOILFWSISTIIILAGAIALIGFGISGRHSITWTTWASAGNIGEDGILSCTFEPDIKLS 

DIVIQWLKEGWLGLWHEFKEGKDELSEQDEMFRGRTAVFADOWIWGNASLRLKNVOLTDAGTYKC 

YEITSKGKGNANLEYKTGAFSMPEVNVDYNASSETLRCEAPRWFPQPTV WWASQVDQGANFSEVS 

NTSFELNSENVTMKVVSVLYNVTINNTYSCMIENDIAKATGDIKVTESEIKRRSHLQLLNSKASL 
CWSSFFASWALPSYMLK 

Irnportant features: 

Signal peptide: 

arlino acids 1-28 

Transmembrane domain : 

artino acids 258-281 

N-glycosylation sites. 

amino acids 112-116, 160-164, 90-194, 196-200, 205-209, 216-220, 
220-224 

N-myristoylation sites. 
amino acids 52-58, 126-32, 188-194 
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FIGURE 61 
TGACGTCAGAATCACCATGGCCAGCTATCCTTACCGGCAGGGCTGCCCAGGAGCTGCAGGACAAG 
CACCAGGAGCCCCTCCGGGTAGCTACTACCCTGGACCCCCCAATAGTGGAGGGCAGTATGGTAGT 

GGGCTACCCCCTGGTGGTGGTTAGGGGGTCCTGCCCCTGGAGGGCCTTATGGACCACCAGCTGG 

TGGAGGGCCCTATGGACACCCCAATCCTGGGATGTTCCCCTCTGGAACTCCAGGAGGACCATATG 
GCGGTGCAGCTCCCGGGGGCCCCTATGGTCAGCCACCTCCAAGTTCCTACGGGCCCAGCAGCC 

GGGCTTTATGGACAGGGTGGCGCCCCTCCCAATGTGGATCCTGAGGCCTACTCCTGGTTCCAGTC 
GGTGGACTCAGATCACAGTGGCTATATCTCCATGAAGGAGCTAAAGCAGGCCCTGGTCAACTGCA. 

ATTGGTCTTCATTCAATGATGAGACCTGCCTCATGATGATAAACATGTTTGACAAGACCAAGTCA 

GGCCGCATCGATGTCTACGGCTTCTCAGCCCTGTGGAAATTCATCCAGCAGTGGAAGAACCTCTT 

CCAGCAGTATGACCGGGACCGCTCGGGCTCCATTAGCTACACAGAGCTGCAGCAAGCTCTGTCCC 

AAAGGGCTACAACCTGAGCCCCCAGTTCACCCAGCTTCTGGTCTCCCGCTACTGCCCACGCTCT 

GCCAATCCTGCCATGCAGCTTGACCGCTTCATCCAGGTGT, GCACCCAGCTGCAGGGCTGACAGA 

GGCCTTCCGGGAGAAGGACACAGCTGTACAAGGCAA CATCCGGCTCAGCTTCGAGGACTTCGTCA, 

CCATGACAGCTTCTCGGATGCTATGACCCAACCATCTGTGGAGAGTGGAGTGCACCAGGGACCTT 
TCCTGGCTTCTTAGAGTGAGAGAAGTATGTGGACATCTCTTCTTTTCCTGTCCCTCTAGAAGAAC 
ATTCTCCCTTGCTTGATGCAACACTGTTCCAAAAGAGGGTGGAGAGTCCTGCATCATAGCCACCA. 

AATAGGAGGACCGGGGCTGAGGCCACACAGATAGGGGCCTGATGGAGGAGAGGATAGAAGTTGA 

ATGTCCTGATGGCCATGAGCAGTTGAGTGGCACAGCCTGGCACCAGGAGCAGGTCCTTGTAAGG 

AGTTAGTGTCCAGTCAGCTGAGCTCCACCCTGATGCCAGTGGTGAGTGTTCATCGGCCTGTTACC 
GTTAGTACCTGTGTTCCCT CACCAGGCCATCCTGT CAAACGAGCCCATTTTCTCCAAAGTGGAAT 

CTGACCAAGCATGAGAGAGATCTGTCTATGGGACCAGTGGCTTGGATTCTGCCACACCCATAAAT 

CCTTGTGTGTTAACTTCTAGCTGCCTGGGGCTGGCCCTGCTCAGACAAATCTGCTCCCTGGGCAT 

CTTTGGCCAGGCTTCTGCCCCCTGCAGCTGGGACCCCT CACTTGCCTGCCATGCTCTGCTCGGCT 

TCAGTCTCCAGGAGACAGTGGTCACCTCTCCCTGCCAATACTTTTTTTAATTTGCATTTTTTTTC 

ATTTGGGGCCAAAAGTCCAGTGAAATTGTAAGCTTCAATAAAAGGATGAAACTCTGA 
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FIGURE 62 
MASYPYRQGCPGAAGQAPGAPPGSYYPGPPNSGGQYGSGLPPGGGYGGPAPGGPYGPPAGGGPYG 

HPNPGMFPSGTPGGPYGGAAPGGPYGOPPPSSYGAOQPGLYGQGGAPPNVDPEAYSWFOSVDSDH 

SGYISM KELKQALVNCNWSSFNDETCLMMINMFDKTKSGRIDWYGFSALWKFIOQWKNLFOQYDR 

DRSGSISYTELCOALSOMGYNLSPOFTOLLWSRYCPRSANPAMOLDRFIOVCTQLQVLTEAFREK 

DTAVQGNIRLSFEDFWTMTASRML 

Important features of the protein: 
Signal peptide: 

amino acids 1-19 

N-glycosylation site. 
amino acids 147-15O 

Casein kinase II phosphorylation sites. 

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

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

TCTGGACCCTAGGTCTAATGACTTGGCAAGGGTTCCTCTGAAGCTCAGCGTGCCTCCATCAGATG 
GCTTCCCACCTGCAGGAGGTTCTGCAGTGCAGAGGTGGCCTCCATCGTGGGGGCTGCCTGCCATG 

GATTCCTGGCCCCCTGAGGATCCTTGGCAGATGATGGCTGCTGCGGCTGAGGACCGCCTGGGGGA 

AGCGCTGCCTGAAGAACTCTCTTACCTCTCCAGTGCTGCGGCCCTCGCTCCGGGCAGTGGCCCTT 
TGCCTGGGGAGTCTCTCCCGATGCCACAGGCCTCTCACCTGAGGCTTCACTCCTCCACCAGGAC 

TCGGAGTCCAGACGACTGCCCCGTTCTAATTCACTGGGAGCCGGGGGAAAAATCCTTTCCCAACG 

CCCCCCTGGTCTCTCATCCACAGGGTTCTGCCTGATCACCCCTGGGGTACCCTGAATCCCAGTG 

TGTCCTGGGGAGGTGGAGGCCCTGGGACTGGTTGGGGAACGAGGCCCATGCCACACCCTGAGGGA 

ATCTGGGGTATCAATAATCAACCCCCAGGTACCAGCTGGGGAAATATTAATCGGTATCCAGGAGG 

CAGCTGGGGAAAATAATCGGTACCAGGAGGCAGCTGGGGGAATATTAATCGGTATCCAGGAG 

GCAGCTGGGGGAAEATTCATCTATACCCAGGTATCAATAACCCATTTCCTCCTGGAGTTCTCCGC 
CCTCCTGGCTCTCTTGGAA CATCCCAGCTGGCTTCCCTAATCCTCCAAGCCCTAGGTTGCAGTG 

GGGCTAGAGCACGATAGAGGGAAACCCAACATTGGGAGTTAGAGTCCTGCTCCCGCCCCTTGCTG 
GGGGCCAATCCAGGCCCTGTTAACATGTTTCCAGCAC TATCCCCACT TTTCAGTGCCTCCCC 

TGCTCATCTCCAATAAAATAAAAGCACTTATGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 64 
MOGRVAGSCAPLGLLLWCLHLPGLFARSIGWWEEKVSONFGTNLPCLGOPSSTGPSNSEHPOPAI, 

DPRSNDLARVPLKLSVPPSDGFPPAGGSAVQRWPPSWGLPAMDSWPPEDPWQMMAAAAEDRLGEA 
LPEELSYLSSAAALAPGSGPLPGESSPDATGLSPEASLLHQDSESRRLPRSNSLGAGGKILSQRP 
PWSLIHRVLPDHPWGTLNPSVSWGGGGPGTGWGTRPMPHPEGIWGINNQPPGTSWGNINRYPGGS 

WGNINRYPGGSWGNINRYPGGSWGNIHLYPGINNPFPPGVLRPPGSSWNIPAGFPNPPSPRLOWG 

Inportant features of the protein: 
Signal peptide : 

amino acids 1-26 

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

N-myristoylation sites. 

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

259-264. 269-274, 270-275, 28 O-285 281-286, 305-310 
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FIGURE 65 
AAGGAGAGGCCACCGGGACT CAGTGTCCCTCCACCCAGGAGCGCAGTGGCCACAGGGGTC 

GGGCGCCCCTTGTCCTCCTCTTGACCCTCCTTGGCAGCT CACATGGAACAGGGCCGGGTATGA 

CTTGCAACTGAAGCTGAAGGAGTCTTTCTGACAAATTCCTCCTATGAGCCAGCTTCCTGGAA 

TTGCTTGAAAAGCTCTGCCTCCTCCTCCATCTCCCTTCAGGGACCAGCGT CACCCTCCACCATGC 

AAGATCTCAA CACCATGTGTCTGCAACACATGACAGCCATTGAAGCCTGTGTCCTTCTTGGCCC 

GGGCTTTTGGGCCGGGGATGCAGGAGGCAGGCCCCGACCCTGTCTTTCAGCAGGCCCCCACCCTC 
CTGAGTGGCAATAAATAAAATTCGGTAGCTG 
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FIGURE 66 
MGSGPLWLLLTLLGSSHGTGPGMTLOLKKESETNSSYESSFLELLEKLCLLLHLPSGTSWTL 

HHARSOHHVVCNT 

irportant features: 

Signal peptide: 

aRaino acids 1-19 

N-glycosylation site. 
amino acids 37-41 

N-myristoylation sites. 

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

CAGGTGCCCCGTCGCAGGTGCCCCTGGCCGGAGATGCGGTAGGAGGGGCGAGCGCGAGAAGCCCC 

TTCCTCGGCGCTGCCAACCCGCCACCCAGCCCATGGCGAA.CCCCGGGCTGGGGCTGCTTCTGGCG 

CTGGGCCTGCCGTTCCTGCTGGCCCGCTGGGGCCGAGCCTGGGGGCAAATACAGACCACTTCTGC 

AAATGAGAATAGCACTGTTTTGCCTTCATCCACCAGCTCCAGCTCCGATGGCAACCTGCGTCCGG 

AAGCCATCACTGCTATCATCGTGGTCTTCTCCCTCTTGGCTGCCTTGCTCCTGGCTGTGGGGCTG 
GCACTGTTGGTGCGGAAGCTTCGGGAGAAGCGGCAGACGGAGGGCACCTACCGGCCCAGTAGCGA 

GGAGCAGTTCTCCCATGCAGCCGAGGCCCGGGCCCCTCAGGACTCCAAGGAGACGGTGCAGGGCT 

GCCTGCCCATCTAGGTCCCCTCTCCTGCATCTGTCTCCCTTCATTGCTGTGTGACCTTGGGGAAA 
GGCAGTGCCCTCTCTGGGCAGTCAGATCCACCCAGTGCTEAATAGCAGGGAAGAAGGTACTTCAA 

AGACTCTGCCCCTGAGGTCAAGAGAGGATGGGGCTATCACTTTTATATATTTATATAAAATTAG 

TAGTGAGATGTAAAAAAAAAAAAAAAAAA 
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FIGURE 68 
MANPGLGLLLALGLPFLLARWGRAWGQIOTTSANENSTVLPSSTSSSSDGNLRPEAITAIHWVFS 

LLAALL LAWGLALLVRKLREKROTEGTYRPSSEEQFSHAAEARAPODSKETVQGCLPI 

Important features: 
Signal peptide: 

artino acids -19 

Transmembrane domain : 

amino acids 56-8O 

N-glycosylation site. 
amino acids 36-40 

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

Tyrosine kinase phosphorylation site. 
aI(lino acids 86-94 

N-Illyristoylation sites. 

amino acids 7-13, 26-32 
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FIGURE 6 
GCCAGGAATAACTAGAGAGGAACAATGGGGTTATTCAGAGGTTTTGTTTTCCTCTTAGTTCTGTGCCTGCTGCACCAG 
TCAAATACTTCCTTCATTAAGCiGAATAATAATGGCTTTGAAGATATTGTCATIGTTATASA, CCTAGTGTGCCAGAA 
GATGAAAAAAAAITGAACAAATAGAGGATATGGIGACTACAGCTCTACGTACCTGTTTGAAGCCACAGAAAAAAGA 
TTCAAAAAGTATCTATATAACCTGACAATSGAAGGAAAAICCCAGTACAAAAGGCCAAAACAGAA 
AACCAAAACATGCTGATGTATAGTTGCACCACCTACACTCCCAGGTAGAGATGAACCAFACACCAAGCAGTCACA 
GAATGTGGAGAGAAAGGCGAATACATTCACTECACCCCTGACCTTCTACTTGGAAAAAAACAAAAGAATATGGACCA 
CCAGGCAAACTGTTTGTCCATGAGTGGGCT CACCTCCGGTGGGGAGGGAGAGTACAATGAAGACAGCCTTTC 
TACCGTGCTAAGTCAAAAAAAATCGAAGCAACAAGGGTTCCGCAGGTATCTCGGTAGAAAAGAGTTTATAAGTGT 
CAAGGAGGCAGCTGTCTTAGTAGAGCATGCAGAATTGATTCACAACAAAACTGTAGGAAAAGATTGACAATTCTTT 
CCGAAAAGTACAAACAGAAAAAGCATCCAAATGTTATGCAAAGTATTGACTGGGAATTGTAACGAA 
AAAACCCAAATCAAGAAGCTCCAAGCCTACAAAACATAAAGTGCAAAGAAGACATGGGAGGGATTAGCAAT 
TCTGAGGATTTTAAAAACACCATACCCATGGTGACACCACCTCCTCCACCTGTCTTCTCATTGCTGAAGATCAGTCAA 
ACAATTGTGTGCTTAGTCTTGATAAGTCTGGAAGCATGGGGGGTAAGGACCGCCTAAATCGAATGAACAAGCAGCA 
AAACATTTCCTGCTGCAGACTGTTGAAAATGGATCCTGGGTGGGGATGGTTCACTTGAAGTACTGCCACTATTGTA 
AAAAGCTAATCCAAAAAAAAGCAGTGAIGAAAGAAACACACTCAGGCAGGATTACCTACAEACCTCGGGAGGA 
ACTTCCATCTGCTCTGGAATTAAATATGCATTCAGGTGATTGGAGAGCTACATTCCCAACTCGATGGATCCGAAGTA 
CTGCTGCTGACTGATGGGGAGGATAACACTGCAAGTTCTTGTATTGATGAAGTGAAACAAAGTGGGGCCATTGTTCAT 
TTATGCTGGGAAGAGCEGCGATGAAGCAGTAATAGAGAGAGCAAGAAACAGGAGGAAGCATTATGT 
TCAGAIGAAGCTCAGAACAATGGCCTCATEGATGCTGGGGCCTTACATCAGGAAATACIGATCTCTCCCAGAAG 
TCCCTCAGCCAAATAAGGGAAACACTGAAAGAATGCCTGGATGAACGACACGTCATAATGATAGACA 
GGGGAAAGGACACGTCCCATCACATGGAACAGICTGCCCCCAGTATTTCCTCGGGACCCAGGGAACA 
ATAATGGAAAATTTCACAGTGGATGCAACTTCCAAAAGGCCTACT CAGACCAGGAACTGCAAAGGGGGCACT 
TGGGCATACAATCTTCAAGCCAAAGCGAAccoAGAAACATTAACTATTACAGTAACTTCTCGAGCAGCAAATTCTTCT 
GGCCTCCAACACAGGAAGC AAAAGAAAAGGACGTAAACAGTTTCCCCAGCCCAAGAGACGCAGAA. 
ATTCTACAAGGATATGTACCTGTFCTTGGAGCCAATGTGACTGCTTTCATTGAATCACAGAATGGACATACAGAAGTT 
TGGAACTTEGGATAATGGTGCAGGCGCTGATTCTTTCAAGAAGAGGAGCTACTCCAGGTATTTACAGCATA 
ACAGAAAATGGCAGATATAGCFTAAAAGTTCGGGCTCATGGAGGAGCAAACACTGCCAGGCTAAAATTACGGCCTCCA 
CTGAATAGAGCCGCGTACAACCAGGCGGGTAGTGAACGGGGAAATTGAAGCAAACCCGCCAAGACCGAAATTGAT 
GAGSATACTCAGACCACCTIGGAGGATTTCAGCCGAACAGCATCCGGAGGGCATTTGTGGACACAAGTCCCAAGC 
CCCCGCCTGACCAATACCCACCAAGTCAAATCACAGACCTTGATGCCACAGTTCATGAGGATAAGATTATTCTT 
ACATGGACAGCACCAGGAGATAATTTGAGTGGAAAAGCAACGTTATATCATAAGAAAAGGCAAGTATTC 
GATEAAGAGACAGTGATGATGCTCTCAAGTAAAACACTGACTGTCACCAAAGGAGGCCAACCCAAGGAA 
AGCTTTGCATAAACCAGAAAATATCTCAGAAGAAAATGCAACCCACATATATTGCCATTAAAAGTATAGATAAA 
AGCAATGACACAAAAGTATCCAACATGCACAAGAACTTGTATCCCTCAAGCAAATCCGATGACATTGA 
CCTACACCTACECCTACTCCTACTCCACCCGATAAAAGTCATAATTCTGGAGTAATATTCACGCTGGTATTG 
TCTGTGATTGGGTCTGTTGTAATTGTTAACTTTATTTTAAGTACCACCATTTGAACCTTAACGAAGAAAAAAATCTTC 
AAGAGACCAGAAGAGAGTTTTAAAAAACAAAACAATTAAGAAAGGAATTCGAATCTAAAATCATCCCA 
GGTGATCATAAACTCATAAAAAAAAAGAGCGGAAAAGGAACTTGATTAAATAAAAACA:CTCAGGATA 
TGTAAAAACTGTCAAGATTAAAA"TAATAGTTTCATTTATTTGITATTTTATTTGTAAGAAATAGTGATGAACAAAG 
ATCCTTTTTCATACTGATACCTGGTTGTATATTATTTGATGCAACAGTTTCTGAAATGARATICAAATTGCATCAA 
GAAAAAAATCATCTATCTGAGTAGTCAAAAACAAGTAAAGGAGAGCAAATAAACAACATTTGGAAAAAAAAAAAA 
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FIGURE 7O 
MGLFRGFVFLLVLCLLHQSNTSFIKLNNNGFEDIVIWIDPSWPEDEKEIEQIEDMVTTASTYLFE 

ATEKRFFFKNVSILIPEN.WKENPQYKRPKHENHKHADVIVAPPTLPGRDEPYTKOFTECGEKGEY 

IHFTPDLLLGKKCNEYGPPGKLFVHEWAHLRWGVFDEYNEDQPFYRAKSKKIEATRCSAGISGRN 

RVYKCOGGSCLSRACRIDSTTKLYGKDCOFFPDKWOTEKASIMFMQSIDSWVEFCNEKTHNOEAP 

SLONIKCNFRSTWEWISNSEDFKNTIPMVTPPPPPVFSLLKISQRIWCLVLDKSGSMGGKDRLNR 

MNOAAKHFLLOTWENGSWWGMVHFDSTATIVNKLIOIKSSDERNTLMAGLPTYPLGGTSICSGIK 

YAFQVIGEIHSQLDGSEWLLLTDGEDNTASSCIDEVKQSGAIVHFIALGRAADEAVIEMSKITGG 
SHFYVSDEAONNGLIDAFGALTSGNTDLSQKSLQLESKGLTLNSNAWMNDTWIDSTVGKDTFFL 

ITWNSLPPSISLWDPSGTIMENFTVDATSKMAYLSIPGTAKWGTWAYNLOAKANPETLTITVTSR 

AANSSVPPITVNAKMNKDWNSFPSPMIWYAEILOGY VPWLGANVTAFIESQNGHTEVLELLDNGA 

GADSFKNDGVYSRYFTAYTENGRYSLKVRAHGGANTARLKLRPPLNRAAYIPGWVVNGEIEANPP 
RPEIDED TOTTLEDFSRTASGGAFVVSOVPSLPLPDOYPPSQITDLDATWHEDKILTWTAPGDN 

FDVGKWORYIIRISASILDLRDSFDDALOVNTTDLSPKEANSKESFAFKPENISEENATHIFIAI 

KSDKSNLTSKWSNIAQWTFFIPQANPDDIDPTPTPTPTPTPDKSHNSGVNISTLVLSVIGSVW 
WNFESTTI 

Signal peptide: 

artino acids 1-21 

Putative transnembrane dothairs : 

amino acids 284-300, 617-633 

Leucine Zipper pattern. 

amino acids 469-491, 47 6-498 

N-glycosylation site. 

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

628-632, 811-815, 832-836, 837-8 41, 852-856, 896-9 OO 
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FIGURE 72 
MMMVRRGLLAWISRVWWLLWLLCCAISWLYMLACTPKGDEEOIALPRANSPTGKEGYOAVLQEWE 

EQHRNYVSSLKRQIAQLKEELQERSEQLRNGQYOASDAAGLGLDRSPPEKTOADLLAFLHSQVDK 

AEVNAGVKLATEYAAWPFDSFTLOKWYOLETGLTRHPEEKPWRKDKRDELVEAIESALETLNNPA 

ENSPNHRPYTASDFIEGIYRTERDKGTLYELTEKGDHKHEEKRL FRPFSPIMKWKNEKLNMAN 

TLINVIVPLAKRVDKFROFMQNFREMCIEODGRVHLTVVYFGKEEINEVEGILENTSKAANFRNF 

TFIQLNGEFSRGKGLDVGARFWKGSNVLLFFCDVDIYFTSEFLNTCRLNTQPGKKVFYPVLFSQY 
NPGIIYGHHDAVPPLEQQLVIKKETGFWROFGFGMTCOYRSDFINIGGFDLDIKGWGGEDVHLYR 

KYLHSNLIVVRTPWRGLFHLWHEKRCMDELTPEQYKMCMQSKAMNEASHGQLGMLVERHEIEAHL 
RKOKOKTSSKKT 

III portant features: 

Signal peptide: 

amino acids 1-27 

N-glycosylation sites. 

artino acids 315-319, 324-328 

N-myristoylation sites. 

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

Amidation site. 

amino acids 317-381 
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FIGURE 73 
GAGACTGCAGAGGGAGATAAAGAGAGAGGGCAAAGAGGCAGCAAGAGATTTGTCCTGGGGATCCA 
GAAACCCAGATACCCTACTGAACACCGAATCCCCTGGAAGCCCACAGAGACAGAGACAGCAAGA. 

GAAGCAGAGATAAATACACTCACGCCAGGAGCTCGCTCGCTCTCTCTCTCTCTCTCTCACTCCTC 

CCTCCCTCTCTCTCTGCCTGTCCTAGTCCTCTAGTCCT CAAATTCCCAGTCCCCTGCACCCCTTC 

CTGGGACACTATGTTGTTCTCCGCCCTCCTGCTGGAGGTGATTTGGATCCTGGCTGCAGATGGGG 
GTCAACACTGGACGTATGAGGGCCCACATGGTCAGGACCATTGGCCAGCCTCTTACCCTGAGTGT 
GGAAACAATGCCCAGTCGCCCATCGATATCAGACAGACAGTGTGACATTTGACCCTGATTTGCC 

TGCTCTGCAGCCCCACGGATAGACCAGCCTGGCACCGAGCCTTGGACCTGCACAACAATGGCC 

ACACAGTGCAAC CTCTCTGCCCTCTACCCTGTATCTGGGTGGACTTCCCCGAAAATATGTAGCT 

GCCCAGCTCCACCTGCACTGGGGTCAGAAAGGATCCCCAGGGGGGTCAGAACACCAGATCAACAG 

TGAAGCCACATTTGCAGAGCTCCACATTGTACATTAGACTCTGATTCCTATGACAGCTTGAGTG 

AGGCTGCTGAGAGGCCTCAGGGCCTGGCTGTCCTGGGCATCCTAATTGAGGTGGGTGAGACTAAG 
AATATAGCTTATGAACACATTCTGAGTCACTTGCATGAAGTCAGGCATAAAGATCAGAAGACCTC 
AGTGCCTCCCTTCAACCTAAGAGAGCTGCTCCCCAAACAGCTGGGGCAGTACTTCCGCTACAATG 

GCTCGCTCACAACTCCCCCTTGCTACCAGAGTGTGCTCTGGACAGTTTTTTATAGAAGGTCCCAG 

ATTTCAATGGAACAGCTGGAAAAGCTTCAGGGGACATTGTTCTCCACAGAAGAGGAGCCCTCTAA 
GCTTCTGGTACAGAACTACCGAGCCCTTCAGCCTCTCAATCAGCGCATGGTCTTTGCTTCTTTCA 

TCCAAGCAGGATCCTCGTATACCACAGGTGAAATGCTGAGTCTAGGTGTAGGAATCTTGGTTGGC 

TGTCTCTGCCTTCTCCTGGCTGTTTATTTCATTGCTAGAAAGATTCGGAAGAAGAGGCTGGAAAA 

CCGAAAGAGTGTGGTCTTCACCTCAGCACAAGCCACGACTGAGGCATAAATTCCTTCTCAGATAC 
CATGGATGTGGATGACTTCCCTTCATGCCTATCAGGAAGCCTCEAAAATGGGGTGTAGGATCTGG 

CCAGAAACACTGTAGGAGTAGTAAGCAGATGTCCTCCTTCCCCTGGACATCTCTTAGAGAGGAAT 

GGACCCAGGCTGTCATTCCAGGAAGAACTGCAGAGCCTTCAGCCTCTCCAAACATGTAGGAGGAA 

ATGAGGAAATCGCTGTGTTGTTAATGCAGAGANCAAACTCTGTTTAGTTGCAGGGGAAGTTTGGG 

ATATACCCCAAAGTCCTCTACCCCCT CACTTTATGGCCCTTTCCCTAGATATACTGCGGGATCT 

CTCCTTAGGATAAAGAGTTGCTGTTGAAGTGTATATTTTTGATCAATATATTTGGAAATTAAAG 

TTTCTGACTTT 
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FIGURE 74 
MLFSALLLEVIWILAADGGOHWTYEGPHGQDHWPASYPECGNNAOSPIDIOTDSVTFDPDLPALO 

PhGYDQPGTEPLDLHNNGHTWQLSLPSTLYLGGLPRKYWAAQLHLHWGQKGSPGGSEHQINSEAT 
FAELHIVHYDSDSYDSLSEAAERPQGLAVLGILIEVGETKNAYEHILSHLHEVRHKDOKTSVPP 

FNLRELLPKQLGOYFRYNGSLTTPPCYOSVLWTVFYRRSQISMEQLEKLQGTLFSTEEEPSKLLV 

QNYRALQPLNCRMVEASFICAGSSYTTGEMLSLGWGILWGCLCLLIAWYFIARKIRKKRLENRKS 

WWFTSAOATTEA 

Important features of the protein: 
Signal peptide: 

amino acids 1-15 

Transmembrane domain : 

armino acids 291-310 

N-glycosylation site. 
amino acids 213-21 6 

Eukaryotic-type carbonic anhydrases proteins 

amino acids 197-245, 04-140, 22-69 
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FIGURE 75 
GCCGCGCCGCCGCTGCTGCTGTTGCTCCTGGCGGCGCCTGGGGACGGGCAGTTCCCTGTGTC 

TCTGGTGGTTTGCCTAAACCTGCAAACATCACCTTCTTATCCATCAACATGAAGAATGTCCTACA 
ATGGACTCCACCAGAGGGTCTTCAAGGAGTTAAAGTTACTTACACTGTGCAGATTTCATCACAA 

ATTGGCCCACCAGAGGTGGCACTGACTACAGATGAGAAGTCCATTTCTGTEGTCCTGACAGCTCC 

AGAGAAGTGGAAGAGAAATCCAGAAGACCTTCCTGTTTCCAGCAACAAATATACTCCAATCTGA 

AGTATAACGTGTCTGTGTTGAAACTAAATCAAACAGAACGGGTCCCAGTGTGTGACCAACCAC 

ACGCTGGTGCTCACCTGGCTGGAGCCGAACACTCTTACFGCGTACACGTGGAGTCCTTCGTCCC 

AGGGCCCCCTCGCCGTGCTCAGCCTTCTGAGAAGCAGTGTGCCAGGACTTTGAAAGATCAATCAT 
CAGAGTTCAAGGCTAAAATCATCTTCTGGTATGTTTTGCCCATAFCTATTACCGTGTTTCTTTTT 

TCTGTGATGGGCTATCCATCTACCGATATATCCACGTTGGCAAAGAGAAACACCCAGCAAATTT 

GATTTTGATTATGGAAATGAATTTGACAAAAGATTCTTTGTGCCTGCTGAAAAAATCGTGATTA. 

ACTTTATCACCCTCAATATCTCGGATGATTCTAAAATTTCTCATCAGGATATGAGTTTACTGGGA 

AAAAGCAGTGATGTATCCAGCCTTAATGATCCTCAGCCCAGCGGGAACCTGAGGCCCCCTCAGGA 
GGAAGAGGAGGTGAAACATTTAGGGTATGCTTCGCATTTGATGGAAATTTTTTGTGACTCTGAAG 

AAAACACGGAAGGTACTTCTCTCACCCAGCA AGAGTCCCTCAGCAGAACAATACCCCCGGATAAA 

ACAGTCATTGAAATGAATATGATGTCAGAACCACTGACATTGTGCGGGGCCTGAAGAGCAGGA 

GCTCAGTTTGCAGGAGGAGGTGTCCACACAAGGAACATTATTGGAGTCGCAGGCAGCGTTGGCAG 
TCTTGGGCCCGCAAACGTTACAGTACTCATACACCCCTCAGCTCCAAGACTTAGACCCCCTGGCG 

CAGGAGCACACAGACTCGGAGGAGGGGCCGGAGGAAGAGCCATCGACGACCCTGGTCGACTGGGA 

TCCCCAAACTGGCAGGCTGTGTATTCCTTCGCTGTCCAGCTCGACCAGGATTCAGAGGGCTGCG 

AGCCTTCTGAGGGGGATGGGCTCGGAGAGGAGGGTCTTCTATCTAGACTCTATGAGGAGCCGGCT 
CCAGACAGGCCACCAGGAGAAAATGAAACCTATCTCATGCAATTCATGGAGGAATGGGGGTTATA 
TGTGCAGATGGAAAACTGATGCCAACACTTCCTTTTGCCTTTTGTTTCCTGTGCAAACAAGTGAG 
TCACCCCTTTGATCCCAGCCATAAAGTACCTGGGATGAAAGAAGTTTTTTCCAGTTTGTCAGTGT 

CTGTGAGAATTACTTATTTCTTTTCTCTATTCTCATAGCACGTGTGTGATTGGTTCATGCAGTA 

GGTCTCTTAACAATGATGGTGGGCCTCTGGAGTCCAGGGGCTGGCCGGTTGTTCTATGCAGAGAA 
AGCAGTCAATAAATGTTTGCCAGACTGGGTGCAGAATTTATTCAGGTGGGTGT 
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FIGURE 76 
MSYNGLHQRVFKELKLLTLCSISSQIGPPEVALTTDEKSISWVLTAPEKWKRNPEDLPVSMQQIY 
SNLKYNWSWLNTKSNRTWSQCVTNHTLVLTWLEPNTLYCWHVESFVPGPPRRAQPSEKQCARTLK 

DQSSEFKAKIIFWYVLPISITVFLFSVMGYSIYRYIHVGKEKHPANLILIYGNEFDKRFFVPAEK 
IWINFITLNISDOSKISHODMSLLGKSSDVSSLNDPOPSGNLRPPOEEEEVKHLGYASHIMEIFC 

DSEENTEGTSLTQQESLSRTPPDKTVEYEYDVRTTDICAGPEEQELSLQEEVSTOGTLLESQA 

ALAWLGPQTLCYSYTPQLQDLDPLACEHTDSEEGPEEEPSTTLVDWDPOFGRLCIPSLSSFDQDS 

EGCEPSEGDGLGEEGLLSRLYEEPAPDRPPGENETYEMOFMEEWGLYWOMEN 

Important features : 
Signal peptide: 

artino acids 1-28 

Transmembrane domain : 

artino acids 14 O-63 

N-glycosylation sites . . 

amino acids 71-74, 8 O-83, 89-92, 204-207, 423-426 
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FIGURE 77 
GAGGAGCGGGCCGAGGA CTCCAGCGTGCCCAGGTCTGGCATCCTGCACTTGCTGCCCTCTGACAC 

CTGGGAAGATGGCCGGCCCGTGGACCTTCACCCTTCTCTGTGGTTTGCTGGCAGCCACCTTGATC 
CAAGCCACCCTCAGTCCCACTGCAGTTCTCATCCTCGGCCCAAAAGTCACAAAGAAAAGCTGAC 

ACAGGAGCTGAAGGACCACAACGCCACCAGCATCCTGCAGCAGCTGCCGCTGCTCAGTGCCATGC 

GGGAAAAGCCAGCCGGAGGCATCCCTGTGCTGGGCAGCCTGGTGAACACCGTCCTGAAGCACATC 

ATCGGCTGAAGGTCAT CACAGCTAACATCCTCCAGCTGCAGGTGAAGCCCTCGGCCAAGACCA 

GGAGCTGCTAGTCAAGATCCCCCTGGACAGGGGCGGATTCAACACGCCCCTGGCAAGACCA 

TCGTGGAGTTCCACATGACGACIGAGGCCCAAGCCACCACCGCATGGACACCAGTGCAAGTGGC 

CCCACCCGCCTGGTCCTCAGTGACTGTGCCACCAGCCATGGGAGCCTGCGCATCCAACTGCTGTA 

TAAGCTCTCCTTCCTGGTGAACGCCTTAGCTAAGCAGGTCATGAACCTCCTAGTGCCATCCCTGC 

CCAATCTAGTGAAAAACCAGCTGTGTCCCGTGATCGAGGCTTCCTTCAATGGCATGTATGCAGAC 
CTCCTGCAGCTGGTGAAGGTGCCCATTTCCCTCAGCATTGACCGTCTGGAGTTTGACCTTCTGTA 

TCCTGCCATCAAGGGTGACACCATTCAGCTCTACCTGGGGGCCAAGTTGTTGGACTCACAGGGAA 

AGGTGACCAAGTGGTTCAATAACTCTGCAGCTTCCCTGACAATGCCCACCCTGGACAACATCCCG 

TTCAGCCTCATCGTGAGTCAGGACGTGGTGAAAGCTGCAGTGGCTGCTGTGCTCTCTCCAGAAGA 

ATTCATGGTCCTGTTGGACTCTGTGCTTCCTGAGAGTGCCCATCGGCTGAAGTCAAGCATCGGGC 

TGATCAATGAAAAGGCTGCAGATAAGCTGGGATCTACCCAGATCGTGAAGATCCTAACT CAGGAC 

ACTCCCGAGTTTTTTATAGACCAAGGCCATGCCAAGGTGGCCCAACTGATCGTGCTGGAAGTGTT 
TCCCTCCAGTGAAGCCCTCCGCCCTTFGTTCACCCTGGGCATCGAAGCCAGCTCGGAAGCTCAGT 

TTTACACCAAAGGTGACCAACTTATACTCAACTTGAATAACATCAGCTCTGATCGGATCCAGCTG 
ATGAACTCTGGGATTGGCTGGTTCCAACCTGATGTTCTGAAAAACATCATCACTGAGATCATCCA 
CTCCATCCTGCTGCCGAACCAGAATGGCAAATTAAGATCTGGGGTCCCAGTGTCATTGGTGAAGG 
CCTTGGGATTCGAGGCAGCTGAGTCCTCACTGACCAAGGATGCCCTTGTGCTTACTCCAGCCTCC 
TTGTGGAAACCCAGCTCTCCTGTCTCCCAGTGAAGACTTGGATGGCAGCCATCAGGGAAGGCTGG 
GTCCCAGCTGGGAGTATGGGFGFGAGCTCTATAGACCATCCCTCTCTGCAATCAATAAACACTTG 
CCTGGAAAAA 
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FIGURE 78 
MAGPWTFTLLCGLIAATLIQATLSPTAVLILGPKWIKEKLTQELKDHNATSILOOLPLLSAMREK 

PAGGIPWLGSLVNTWLKHIIWLKVITANILQLOVKPSANEQELLVKIPLDMVAGFNTPLWKTIVE 

FHMTTEAOATIRMETSASGPTRLVLSDCATSHGSLRIOLLYKLSFILVNAIAKOVMNLLWPSLPNL 

WKNOLCPWIEASFNGMYADLLQLVKWPISLSIDRLEFDLLYPAIKGDTIQLYLGAKLLDSQGKVT 
KWFNNSAASLTMPTLDNIPFS:VSQDVVKAAWAAVLSPEEEMVLLDSVLPESAHRLKSSIGLIN 

EKAADKLGSTQIVKILTODTPEFFIDOGHAKVAOLIVLEVFPSSEALRPL FTLGIEASSEAQFYT 

KGDQLILNLNNISSDRIQIMNSGIGW FOPDWLKNIITEIHSILLPNONGKLRSGVPWSLVKALG 

FEAAESSLTKDALVLTPASLWKPSSPVSQ 

Important features of the protein: 
Signal peptide: 

artino acids 1-21 

N-glycosylation sites. 

artino acids 48-51, 264-267, 4 O - 4 OA 

Glycosaminoglycan attachment site. 
amino acids 412 - 475 

LBP / BPI A CETP family proteins. 
arcino acids 407-457 
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FIGURE 79 
GAGAGAAGTCAGCCTGGCAGAGAGACTCTGAAATGAGGGATTAGAGGTGTTCAAGGAGCAAGAGC 

TTCAGCCTGAAGACAAGGGAGCAGTCCCTGAAGACGCTTCTACTGAGAGGTCTGCCATGGCCTCT 
CTTGGCCTCCAACTTGTGGGCTACATCCTAGGCCTTCTGGGGCTTTTGGGCACACTGGTTGCCAT 
GCTGCTCCCCAGCTGGAAAACAAGTTCTTATGTCGGTGCCAGCATTGTGACAGCAGTTGGCTTCT 

CCAAGGGCCTCTGGATGGAATGTGCCACACACAGCACAGGCATCACCCAGTGTGACATCTATAGC 
ACCCTTCTGGGCCTGCCCGCTGACATCCAGGCTGCCCAGGCCATGATGGTGACATCCAGTGCAAT 
CTCCTCCCTGGCCTGCATTATCTCTGTGGTGGGCATGAGATGCACAGTCTTCTGCCAGGAATCCC 
GAGCCAAAGACAGAGTGGCGGTAGCAGGTGGAGTCTTTTTCATCCTTGGAGGCCTCCTGGGATTC 

ATTCCTGT, GCCTGGAATCTTCATGGGATCCTACGGGACTTCTACTCACCACTGGTGCCTGACAG 

CATGAAATTTGAGATTGGAGAGGCTCTTTACTTGGGCATTATTTCTTCCCTGTTCTCCCTGATAG 

CTGGAATCATCCTCTGCTTTTCCTGCTCATCCCAGAGAAATCGCTCCAACTACTACGAGCCTAC 

CAAGCCCAACCTCTTGCCACAAGGAGCTCTCCAAGGCCTGGTCAACCTCCCAAAGTCAAGAGTGA 

GTTCAATTCCTACAGCCTGACAGGGTATGTGTGAAGAACCAGGGGCCAGAGCTGGGGGGTGGCTG 
GGTCTGTGAAAAACAGTGGACAGCACCCCGAGGGCCACAGGTGAGGGACACTACCACTGGATCGT 
GTCAGAAGGTGCTGCTGAGGATAGACTGACTTTGGCCATTGGATTGAGCAAAGGCAGAAATGGGG 

GCTAGTGTAACAGCATGCAGGTTGAATTGCCAAGGATGCTCGCCATGCCAGCCTTTCTGTTTTCC 
TCACCTTGCTGCTCCCCTGCCCTAAGTCCCCAACCCT CAACTTGAAACCCCATTCCCTTAAGCCA 

GGACCAGAGGAECCCTTTGCCCTCTGGTTTACCTGGGACTCCACCCCAAACCCACTAATCACA 

TCCCACTGACTGACCCTCTGTGATCAAAGACCCTCTCTCTGGCTGAGGTTGGCTCTTAGCTCATT 

GCTGGGGATGGGAAGGAGAAGCAGTGGCTTTTGTGGGCATTGCTCTAACCTACTTCTCAAGCTTC 
CCTCCAAAGAAACTGATTGGCCCTGGAACCTCCATCCCACTCTTGTTATGACTCCACAGTGTCCA 

GACAATTTGTGCATGAACTGAAATAAAACCACCTACGGTATCCAGGGAACAGAAAGCAGGATG 
CAGGATGGGAGGACAGGAAGGCAGCCTGGGACATTTAAAAAAATA 
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FIGURE SO 
MASLGLOLVGYILGLLGLLGTLVAMLLPSWKTSSYWGASIWTAVGFSKGLWMECATHSTGITQCD 

IYSTLLGLPADIQAAQAMMVTSSAISSLACIISVVGMRCTVFCQESRAKDRVAVAGGVFFILGGL 
LGFIPVAWNLHGILRDFYSPLVPDSMKFEIGEALYLGIISSLFSLIAGIILCFSCSSQRNRSNYY 
DAYOAOPLATRSSPRPGCPPKWKSEFNSYSLTGYV 

Important features of the protein: 
Signal peptide: 

amiro acids -24 

Transmembrane domains: 

arcino acids 82-102, 17-140, 163-182 

N-glycosylation site. 
alininc acids 190-193 

PMP-22 / EMP A MP20 family proteins. 
anino acids 46-59 
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FIGURE S1 
CCCACCCGTCCGCGCCTCTCCCTTCTGCTGGACCTTCCTTCGTCTCTCCATCTCTCCCTCCTTTC 

CCCGCGTTCTCTTTCCACCTTTCTCTTCTTCCCACCTTAGACCTCCCTTCCTGCCCTCCTTTCCT 
GCCCACCGCTGCTTCCTGGCCCTTCTCCGACCCCGCTCTAGCAGCAGACCTCCTGGGGTCTGTGG 
GTTGATCTGTGGCCCCTGTGCCTCCGTGTCCTTTTCGTCTCCCTTCCTCCCGACTCCGCTCCCGG 

ACCAGCGGCCTGACCCTGGGGAAAGGATGGTTCCCGAGGTGAGGGTCCTCTCCTCCTTGCTGGGA 
CTCGCGCTGCTCTGGTTCCCCCTGGACTCCCACGCTCGAGCCCGCCCAGACATGTTCTGCCTTTT 

CCATGGGAAGAGATACTCCCCCGGCGAGAGCTGGCACCCCTACTTGGAGCCACAAGGCCTGATGT 

ACTGCCTGCGCTGTACCTGCTCAGAGGGCGCCCAGTGAGTFGTTACCGCCTCCACGTCCGCCT 

GTCCACTGCCCCCAGCCTGTGACGGAGCCACAGCAATGCTGTCCCAAGTGTGTGGAACCT CACAC 

TCCCTCTGGACTCCGGGCCCCACCAAAGTCCGCCAGCACAACGGGACCATGTACCAACACGGAG 

AGATCTTCAGTGCCCATGAGCTGTTCCCCTCCCGCCTGCCCAACCAGTGTGTCCTCTGCAGCTGC 
ACAGAGGGCCAGATCTACTGCGGCCT CACAACCTGCCCCGAACCAGGCTGCCCAGCACCCCTCCC 

ACTGCCAGACTCCTGCTGCCAAGCCTGCAAAGATGAGGCAAGTGAGCAATCGGATGAAGAGGACA 

GTGTGCAGTCGCTCCATGGGGTGAGACATCCTCAGGATCCATGTTCCAGTGAGCTGGGAGAAAG 

AGAGGCCCGGGCACCCCAGCCCCCACTGGCCTCAGCGCCCCTCTGAGCTTCATCCCTCGCCACTT 

CAGACCCAAGGGAGCAGGCAGCACAACTGTCAAGATCGTCCTGAAGGAGAAACATAAGAAAGCCT 
GTGTGCATGGCGGGAAGACGTACTCCCACGGGGAGGTGTGGCACCCGGCCTTCCGTGCCTTCGGC 

CCCTTGCCCTGCATCCTATGCACCTGTGAGGATGGCCGCCAGGACTGCCAGCGTGTGACCTGTCC 

CACCGAGTACCCCTGCCGT CACCCCGAGAAAGTGGCTGGGAAGTGCTGCAAGATTTGCCCAGAGG 

ACAAAGCAGACCCTGGCCACAGTGAGATCAGTTCTACCAGGTGTCCCAAGGCACCGGGCCGGGTC 

CTCGTCCACACATCGGTATCCCCAAGCCCAGACAACCTGCGTCGCITTGCCCTGGAACACGAGGC 

CTCGGACTTGGTGGAGATCTACCTCTGGAAGCTGGTAAAAGATGAGGAAACTGAGGCTCAGAGAG 
GTGAAGTACCTGGCCCAAGGCCACACAGCCAGAATCTTCCACTTGACTCAGATCAAGAAAGTCAG 
GAAGCAAGACTTCCAGAAAGAGGCACAGCACTTCCGACTGCTCGCTGGCCCCCACGAAGGTCACT 

GGAACGTCTTCCTAGCCCAGACCCTGGAGCTGAAGGTCACGGCCAGTCCAGACAAAGTGACCAAG 

ACATAACAAAGACCTAACAGTTGCAGATATGAGCTGTATAATTGTTGTTATTATATATTAATAAA 
TAAGAAGTTGCATTACCCT CAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 82 
MVPEVRVLSSLLGLALLWFPLDSHARARPDMFCLFHGKRYSPGES WHPYLEPOGLMYCLRCTCSE 

GAHVSCYRLHCPPVHCPQPVTEPQQCCPKCVEPHTPSGLRAPPKSCQHNGTMYQHGEIFSAHELF 
PSRLPNQCVLCSCTEGOIYCGLTTCPEPGCPAPLPLPDSCCQACKDEASEOSDEEDSWOSLHGVR 

HPODPCSSDAGRKRGPGTPAPTGLSAPLSFIPRHERPKGAGSTTWKIWLKEKHKKACWHGGKTYS 

HGEWWHPAFRAFGPLPCILCTCEDGRODCORWTCPTEYPCRHPEKVAGKCCKICPEDKADPGHSE 

ISSTRCPKAPGRVLVHTSVSPSPDNLRRFALEHEASDLVEIYLWKLWKDEETEAORGEVPGPRPH 

SQNLPLDSDQESQEARLPERGTALPTARWPPRRSLERLPSPDPGAEGHGQSROSDODITKT 

Signal peptide: 

anino acids -25. 
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FIGURE 83 
GACAGCTGTGTCTCGATGGAGTAGACTCTCAGAACAGCGCAGTTTGCCCTCCGCTCACGCAGAGCCTCTCC 

GTGGCTCCGCACCTTGAGCATTAGGCCAGITCTCCCTTCTCTCTAATCCATCCGTCACCTCTCCTGTCA 

TCCGTTTCCATGCCGTGAGGTCCATTCACAGAACACATCCATGGCTCTCATGCTCAGTTTGGTTCTGAGTC 
TCCTCAAGCEGGGATCAGGGCAGGGCAGGGTTGGGCCAGACAAGCCTGTCCAGGCCTTGGGGGGGAG 

GACGCAGCATCTCCFGTTTCCTGTCTCCTAAGACCAATGCAGAGGCCATGGAAGTGCGGTTCTTCAGGGG 

CCAGTTCTCTAGCGTGGTCCACCTCTACAGGGACGGGAAGGACCAGCCATTTATGCAGATGCCACAGTATC 
AAGGCAGGACAAAACGGTGAAGGATTCTAFGCGGAGGGGCGCATCTCTCTGAGGCTGGAAAACATTACT 

GTGTTGGAGCTGGCCTCAGGGTGCAGGATTAGTCCCAGTCTACTACCAGAAGGCCATCGGGAGCT 

ACAGGTGTCAGCACTGGGCTCAGTTCCTCTCATTTCCATCACGGGATATGTTGATAGAGACATCCAGCTAC 
TCTGTCAGTCCTCGGGCTGGTTCCCCCGGCCCACAGCGAAGTGGAAAGGTCCACAAGGACAGGATTGTCC 

ACAGACTCCAGGACAAACAGAGACATGCATGGCCTGTTGATGTGGAGA CTCTCGACCGTCCAAGAGAA 

CGCCGGGAGCATATCCTGTTCCAIGCGGCATGCTCATCTGAGCCGAGAGGTGGAATCCAGGGTACAGATAG 

GAGATACCTTCGAGCCTATATCGTGGCACCTGGCTACCAAAGTACTGGGAATACTCTGCTGTGGCCTA 

TTTTTGGCAGGGACIGAAGATTTTCTTCTCCAAATCCAGTGGAAAACCAGGCGGAACTGGACTG 

GAGAAGAAAGCACGGACAGGCAGAATTGAGAGACGCCCGGAAACACGCAGTGGAGGTGACTCTGGATCCAG 
AGACGGCCACCCGAAGCCTGCGTTTCTGATCTGAAAACTGTAACCCATAGAAAAGCTCCCCAGGAGGTG 

CCTCACTCTGAGAAGAGATTTACAAGGAAGAGTGTGGTGGCTTCTCAGAGTTTCCAAGCAGGGAAACATTA 
CTGGGAGGTGGACGGAGGACACAATAAAAGGTGGCGCGTGGGAGTGTGCCGGGATGATGTGGACAGGAGGA 

AGGAGTACGGACTTTGTCTCCCGATCATGGG ACTGGGTCCTCAGACTGAATGGAGAACATTTGTATTTC 

ACATTAAATCCCCGTTTTATCAGCGTCTTCCCCAGGACCCCACCTACAAAAATAGGGGTCTTCCTGGACTA 

TGAGTGGGGACCATCTCCCTTCAACATAAATGACCAGTCCCTATAACCCTGACAGTCGGTTTG 

AAGGCTTATTGAGGCCCTACATTGAGTATCCGTCCTATAATGAGCAAAATGGAACTCCCATAGTCATCTGC 
CCAGTCACCCAGGAATCAGAGAAAGAGGCCTCTGGCAAAGGGCCTCGCAAICCCAGAGACAAGCAACAG 

TGAGTCCTCCTCACAGGCAACCACGCCCTTCCTCCCCAGGGGTGAAATGTAGGATGAATCACATCCCACAT 
TCTTCTTTAGGGATATTAAGGTCTCTCTCCCAGATCCAAAGTCCCGCAGCAGCCGGCCAAGGTGGCTCCA 

GAGAAGGGGGACGGCCTGTCCACATGGGAGTCAGGTGTCAGGCTGCCCGAGCGGGAGGGAAGAAGG 

CTGACATTACATTTAGTTTGCTCTCACTCCATCTGGCTAAGTGATCTTGAAATACCACCTCTCAGGTGAAG 
AACCGCAGGAATTCCCATCCACAGGCTGGGGTAGATTAAGAGACAAGGAATGTGAATAAGCTTAG 

ATCTTATTGATGACAGAGTGTATCCTAATGGTTTGTTCATTATATTACACTTTCAGTAAAAAAA 
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FIGURE 84 
MALMLSLVLSLLKLGSGQWQVFGPDKPVQALVGEDAAFSCFLSPKTNAEAMEVRFFRGOFSSVVH 
LYRDGKDQPFMQMPQYQGRTKLVKDSIAEGRISLRLENITWLDAGLYGCRISSOSYYQKAIWELO 

WSALGSWPLISITGYWDRDIQLLCQSSGWFPRPTAKWKGPOGODLSTDSRTNRDMHGLFDWEISL 

TVQENAGSISCSMRHAHLSREVESRVQIGDTFFEPISWHLATKVLGILCCGLFFGIWG,KIFFSK 

FQWKIOAELDWRRKHGCAELROARKHAVEVTLDPETAHPKLCVSDLKTVTHRKAPQEVPHSEKRE 

TRKSVVASOSFOAGKHYWEVDGGHNKRWRWGVCRDDVDRRKEYVTLSPDHGYWWLRLNGEHLYET 
LNPRFISVFPRTPPTKIGWFLDYECGTISFFNINDOSLIYTLTCRFEGLLRPYIEYPSYNEQNGT 

PIVICPVTQESEKEASWQRASAIPETSNSESSSQATTPFLPRGEM 

Signal peptide: 

anino acids 1-17 

Transmembrane domain: 

anino acids 239-255 
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FIGURE 85 
AACAGACGTTCCCTCGCGGCCCTGGCACCTCTAACCCCAGACATGCTGCTGCTGCTGCTGCCCCT 
GCTCTGGGGGAGGGAGAGGGCGGAAGGACAGACAAGAAACTGCTGACGATGCAGAGTTCCGTGA 

CGGTGCAGGAAGGCCTGTGTGTCCAGTGCCCTGCTCCTTCTCCTACCCCTCGCATGGCTGGATT 

TACCCTGGCCCAGTAGTTCATGGCTACTGGTTCCGGGAAGGGGCCAATACAGACCAGGAGCTCC 

AGTGGCCACAAACAACCCAGCTCGGGCAGTGTGGGAGGAGACTCGGGACCGATTCCACCTCCTTG 

GGGACCCACATACCAAGAATTGCACCCTGAGCATCAGAGATGCCAGAAGAAGTGATGCGGGGAGA 

TACTTCTTTCGTATGGAGAAAGGAAGTATAAAATGGAATTATAAACAT CACCGGCTCTCTGTGAA 

TGGACAGCCTTGACCCACAGGCCCAACACCCACCCAGGCACCCTGGAGTCCGGCTGCCCCC 

AGAATCTGACCTGCTCTGTGCCCTGGGCCTGTGAGCAGGGGACACCCCCTATGATCTCCTGGATA 

GGGACCTCCGTGTCCCCCCTGGACCCCTCCACCACCCGCTCCTCGGTGCTCACCCTCATCCCACA 

GCCCCAGGACCATGGCACCAGCCTCACCTGTCAGGTGACCTTCCCTGGGGCCAGCGTGACCACGA 

ACAAGACCGTCCATCTCAACGTGTCCTACCCGCCTCAGAACTTGACCATGACTGTCTTCCAAGGA 

GACGGCACA GTATCCACAGTCTGGGAAAGGCTCATCTCTGTCACTCCCAGAGGGCCAGTCTCT 

GCGCCTGGTCTGTGCAGTTGATGCAGTTGACAGCAATCCCCCTGCCAGGCTGAGCCTGAGCTGGA 
GAGGCCTGACCCTGTGCCCCTCACAGCCCT CAAACCCGGGGGTGCTGGAGCTGCCTTGGGTGCAC 

CTGAGGGATGCAGCTGAATTCACCTGCAGAGCTCAGAACCCTCTCGGCTCTCAGCAGGTCTACCT 

GAACGTCTCCCTGCAGAGCAAAGCCACATCAGGAGTGACCAGGGGGTGGTCGGGGGAGCTGGAG 

CCACAGCCCTGGTCTTCCTGTCCTTCTGCGTCATCTTCGTTGTAGTGAGGTCCTGCAGGAAGAAA 

TCGGCAAGGCCAGCAGCGGGCGTGGGAGATACGGGCATAGAGGATGCAA ACGCTGTCAGGGGTTC 

AGCCTCTCAGGGGCCCCTGACTGAACCTTGGGCAGAAGACAGTCCCCCAGACCAGCCTCCCCCAG 

CTTCTGCCCGCTCCTCAGTGGGGGAAGGAGAGCTCCAGTATGCATCCCTCAGCTTCCAGATGGTG 

AAGCCTTGGGACTCGCGGGGACAGGAGGCCACTGACACCGAGTACTCGGAGATCAAGATCCACAG 
ATGAGAAACTGCAGAGACTCACCCTGATTGAGGGATCACAGCCCCTCCAGGCAAGGGAGAAGTCA 
GAGGCTGATTCTTGTAGAATTAACAGCCCTCAACGGATGAGCTATGATAACACTATGAATTATG 

TGCAGAGTGAAAAGCACACAGGCTTTAGAGTCAAAGTATCTCAAACCTGAATCCACACTGTGCCC 

TCCCTTTTATTTTTTTAACTAAAAGACAGACAAATTCCTA 
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FIGURE 86 
MLLLLLPLLWGRERAEGQTSKLLTMQSSWTWQEGLCVHVPCSFSYPSHGWIYPGPVVHGIWFREG 

ANTDQDAPVATNNPARAVWEETRDRFHLLGDPHTKNCTLSIRDARRSDAGRYFFRMEKGSIKWNY 

KHHRLSVNVTALTHRPNILIPGTLESGCPONETCSWPWACEOGTPPMISWIGTSVSPLDPSTTRS 

SVLTLIPQPQDHGTSLTCOVTEPGASWTTNKTVHLNWSYPPONLTMTVECGDGTWSTVLGNGSSI, 

SI, PEGQSLRLWCAWDAVIDSNPPARLSLSWRG, TLCPSQPSNPGVLELPWVHLRDAAEFTCRAONP 

LGSQQVYLNWSLQSKATSGVTOGVWGGAGATALVFLSFCWIFVVVRSCRKKSARPAAGVGDTGIE 

DANAVRGSASQGPLTEPWAEDSPPDOPPPASARSSVGEGELOYASLSFQMVKPWDSRGOEATDTE 
YSEKHR 

Signal peptide: 
amino acids 1-15 

Transmembrane domain : 

artino acids 35-370 
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FIGURE 87 
AGAAAGCTGCACTCTGTTGAGCTCCAGGGCGCAGTGGAGGGAGGGAGTGAAGGAGCTCTCTGTAC 
CCAAGGAAAGTGCAGCTGAGACTCAGACAAGATTACAATGAACCAACTCAGCTTCCTGCTGTTTC 
TCATAGCGACCACCAGAGGATGGAGTACAGATGAGGCTAATACTTACTTCAAGGAATGGACCTGT 
TCTTCGTCTCCATCTCTGCCCAGAAGCTGCAAGGAAATCAAAGACGAATGTCCTAGTGCATTTGA 

TGGCCTGTATTTTCTCCGCACTGAGAATGGGTTATCTACCAGACCTTCTGTGACATGACCiCTG 

GGGGTGGCGGCTGGACCCTGGTGGCCAGCGTGCATGAGAATGACATGCGTGGGAAGTGCACGGTG 
GGCGATCGCTGGTCCAGTCAGCAGGGCAGCAAAGCAGACTACCCAGAGGGGGACGGCAACTGGGC 
CAACTACAACACCTTGGATCTGCAGAGGCGGCCACGAGCGATGACTACAAGAACCCTGGCTACT 

ACGACATCCAGGCCAAGGACCTGGGCATCTGGCACGTCCCCAATAAGTCCCCCATGCAGCACTGG 
AGAAACAGCTCCCTGCTGAGGTACCGCACGGACACTGGCTTCCTCCAGACACTGGGACATAATCT 
GTTTGGCATCTACCAGAAAATCCAGTGAAATATGGAGAAGGAAAGTGTTGGACTGACAACGGCC 

CGGTGATCCCTGTGGTCTATGATTTTGGCGACGCCCAGAAAACAGCATCTTATTACTCACCCTAT 
GGCCAGCGGGAATTCACTGCGGGATTTGTTCAGTTCAGGGTATTTAATAACGAGAGAGCAGCCAA 

CGCCTTGTGTGCEGGAATGAGGGTCACCGGATGTAACACTGAGCACACTGCATGGTGGAGGAG 

GATACTTTCCAGAGGCCAGCCCCAGCAGTGTGGAGATTTTTCTGGTTTTGATTGGAGGGATAT 

GGAACTCATGTTGGTTACAGCAGCAGCCGTGAGATAACTGAGGCAGCTGTGCTTCTATTCTATCG 

TrgAGAGTTTTGTGGGAGGGAACCCAGACCTCTCCTCCCAACCATGAGATCCCAAGGATGGAGAA 
CAACTTACCCAGTAGCTAGAATGTTAATGGCAGAAGAGAAAACAATAAATCATATTGACTCAAGA 

AAAAAA 
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FIGURE 88 
MNOLSFLIFLIATTRGWSTDEANTYFKEWTCSS SPSLPRSCKEIKDECPSAFDGLYFILRTENGVI 

YOTECDMTSGGGGWTLVASWHENDMRGKCTVGDRWSSQQGSKADYPEGDGNWANYNTFGSAEAAT 

SDDYKNPGYYDIQAKDLGIWHVPNKSPMOHWRNSSLLRYRTDTGFLQTLGHNLFGIYOKYPVKYG 

EGKCWTDNGPWIPVVYDFGDAOKTASYYSPYGQREFTAGFWQFRVFNNERAANALCAGMRWTGCN 

TEHHCIGGGGYFPEASPQQCGDFSGFDWSGYGTHVGYSSSREITEAAVLLFYR 

Itportant features : 

Signal peptide: 

anino acids 1-16 

N-glycosylation site. 

anino acids 163-167 

Glycosartainoglycan attachment sites. 

artino acids 74-78, 289-293 

N-myristoylation sites. 

amino acids 76-82. 15-21, 124-30, 253-259, 292-298 
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FIGURE 89 
CTAGATTTGTCGGCTTGCGGGGAGACTTCAGGAGTCGCTGTCTCTGAACTTCCAGCCTCAGAGAC 
CGCCGCCCTTGTCCCCGAGGGCCATGGGCCGGGTCTCAGGGCTTGTGCCCTCTCGCTTCCTGACG 
CTCCTGGCGCATCTGGGGTCGTCATCACCTTATTCTGGTCCCGGGACAGCAACATACAGGCCTG 

CCTGCCTCTCACGTTCACCCCCGAGGAGTATGACAAGCAGGACATTCAGCTGGTGGCCGCGCTCT 

CTGTCACCCTGGGCCTCTTTGCAGTGGAGCTGGCCGGTTTCCTCTCAGGAGTCTCCATGTTCAAC 

AGCACCCAGAGCCTCATCTCCATTGGGGCTCACTGTAGTGCATCCGTGGCCCTGTCCTTCTCAT 

ATTCGAGCGTTGGGAGTGCACTACGTATTGGTACATTTTTGTCTTCTGCAGTGCCCTTCCAGCTG 

TCACTGAAATGGCTTTATTCGTCACCGTCTTTGGGCTGAAAAAGAAACCCTTCTGATTACCTTCA 
TGACGGGAACCTAAGGACGAAGCCTACAGGGGCAAGGGCCGCTCGTATCCTGGAAGAAGGAAG 

GCATAGGCTTCGGTTTTCCCCTCGGAAACTGCTTCTGCTGGAGGATATGTGTTGGAATAATTACG 

TCTTGAGTCTGGGATTATCCGCATTGTATTTAGTGCTTTGTAATAAAATATGTTTTGTAGTAACA 
TTAAGACTTATATACAGTTTTAGGGGACAATTAAAAAAAAAAAA 
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FIGURE 90 
MGRVSGLVPSRFLTLLAHLVVVITLFWSRDSNIQACLPI, TFTPEEYDKQDIQLWAALSWTLGLFA 

VELAGFLSGVSMFNSTQSLISIGAHCSASVALSFFIFERWECTTYWYIFVFCSALPAVTEMALFV 
TVFGLKKKPF 

Transmernbrane domain : 

amino acids 12-28 (type II), 5-66, 107-124 
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FIGURE 91 
CTGGGACCCCGAAAAGAGAAGGGGAGAGCGAGGGGACGAGAGCGGAGGAGGAAGArgCAACTGAC 
TCGCTGCTGCTTCGTGTTCCTGGTGCAGGGTAGCCTCTATCTGGTCATCTGTGGCCAGGATGATG 

GCCTCCCGGCTCAGAGGACCCTGAGCGTGATGACCACGAGGGCCAGCCCCGGCCCCGGGTGCCT 

CGGAAGCGGGGCCACATCT CACCTAAGTCCCGCCCCATGGCCAATTCCACTCTCCTAGGGCGCT 

GGCCCCGCCTGGGGAGGCTTGGGGCATTCGGGCAGCCCCCCAACCGCCCGAACCACAGCCCCC 

CACCCTCAGCCAAGGGAAGAAAATCTTTGGCTGGGGCGACTTCTACTCCAACATCAAGACGGTG 

GCCCTGAACCTGCTCGTCACAGGGAAGATTGTGGACCATGGCAATGGGACCTICAGCGTCCACTT 

CCAACACAATGCCACAGGCCAGGGAAACATCTCCATCAGCCTCGTGCCCCCCAGTAAAGCTGTAG 

AGTTCCACCAGGAACAGCAGATCTTCATCGAAGCCAAGGCCTCCAAAATCTTCAACTGCCGGATG 

GAGTGGGAGAAGGTAGAACGGGGCCGCCGGACCTCGCTTT GCACCCACGACCCAGCCAAGATCTG 

CTCCCGAGACCACGCTCAGAGCTCAGCCACCTGGAGCFGCTCCCAGCCCTT CAAAGTCGTCTGTG 

TCACATCGCCTTCTACAGCACGGACTATCGGCTGGTCCAGAAGGTGTGCCCAGATTACAACTAC 

CATAGTGATACCCCCTACTACCCATCTGGGTGACCCGGGGCAGGCCACAGAGGCCAGGCCAGGGC 
TGGAAGGACAGGCCTGCCCATGCAGGAGACCATCTGGACACCGGGCAGGGAAGGGGTTGGGCCTC 
AGGCAGGGAGGGGGGTGGAGACGAGGAGATGCCAAGTGGGGCCAGGGCCAAGTCTCAAGTGGCAG 

AGAAAGGGTCCCAAGTGCTGGTCCCAACCTGAAGCTGTGGAGTGACTAGAT CACAGGAGCACTGG 

AGGAGGAGTGGGCTCTC'GTGCAGCCT CACAGGGCTTTGCCACGGAGCCACAGAGAGATGCTGGG 

TCCCCGAGGCCTGTGGGCAGGCCGAFCAGTGTGGCCCCAGATCAAGTCATGGGAGGAAGCTAAGC 

CCTTGGTTCTTGCCATCCTGAGGAAAGATAGCAACAGGGAGGGGGAGATTTCATCAGTGTGGACA 

GCCTGTCAACTTAGGATGGATGGCTGAGAGGGCTTCCTAGGAGCCAGTCAGCAGGGTGGGGTGGG 
GCCAGAGGAGCTCTCCAGCCCGCCTAGTGGGCGCCCTGAGCCCCTTGTCGTGTGCTGAGCATGG 

CATGAGGCGAAGTGGCA ACCCTGGGGTCTTTGATGTCTGACAGATTGACCATCTGTCTCCAGC 

CAGGCCACCCCTTTCCAAAATTCCCTCTTCTGCCAGTACTCCCCCTGTACCACCCATTGCTGATG 

GCACACCCATCCTTAAGCTAAGACAGGACGATTGGGTCCTCCCACACTAAGGCCACAGCCCATC 

CGCGTGCTGTGTGTCCCTCTTCCACCCCAACCCCTGCTGGCTCCTCTGGGAGCATCCATGTCCCG 

GAGAGGGGTCCCTCAACAGTCAGCCT CACCTGTCAGACCGGGGTTCTCCCGGATCTGGATGGCGC 

CGCCCTCTCAGCAGCGGGCACGGGTGGGGCGGGGCCGGGCCGCAGAGCATGTGCTGGATCTGTTC 
GTGTGTCTGTCTGTGGGTGGGGGGAGGGGAGGGAAGTCTTGTGAAACCGCTGATTGCTGACTTT 

TGTGTGAAGAATCGGTTCTTGGAGCAGGAAATAAAGCTTGCCCCGGGGCA 
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FIGURE 92 
MQLTRCCFVFLWOGSLYLVICGQDDGPPGSEDPERDDHEGOPRPRVPRKRGHISPKSRPMANSTL 
LGLLAPPGEAWGILGQPPNRPNHSPPPSAKWKKIFGWGDFYSNIKTVALNLLVTGKIWDHGNGTF 
SVHFOHNATGQGNISISLVPPSKAVEFHQEQQIFIEAKASKIFNCRMEWEKVERGRRTSLCTHDP 
AKICSRDHAQSSATWSCSQPFKVVCVYIAFYSTDYRLVQKVCPDYNYHSDTPYYPSG 

Important features of the protein : 
Signal peptide: 

artino acids 1-14 

N-glycosylation sites. 
anino acids 62-65. 127-30, 137-1 4 0, 143-146 

2-oxo acid dehydrogenases acyltransferase 
aIllino acids 61-71 
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FIGURE 93 
CGGTGGCCATGACTGCGGCCGTGTTCTTCGGCTGCGCCTTCATGCCTTCGGGCCTGCGCTCGCC 
CITTATGTCTTCACCATCGCCATCGAGCCGTTGCGTATCATCTTCCT CATCGCCGGAGCTTTCT 

CTGGTTGGGCTCTACTGATTTCGTCCCTTGTTTGGTTCATGGCAAGAGTCATTATTGACA ACA 

AAGATGGACCAACACAGAAATATCTGCTGATCTTTGGAGCGTTTGTCTCTGTCTATATCCAAGAA 

ATGTTCCGATTTGCATATATAAACTCTTAAAAAAAGCCAGTGAAGGTTTGAAGAGTATAAACCC 

AGGTGAGACAGCACCCTCTATGCGACTGCTGGCCTATGTTTCTGGCTTGGGCTTGGAATCATGA 

GTGGAGTATTTTCCTTTGTGAATACCCTAFCTGACTCCTTGGGGCCAGGCACAGTGGGCATTCAT 

GGAGATTCTCCT CAATTCTTCCTTTATTCAGCTTTCATGACGCTGGTCATTATCTTGCTGCATGT 

ATTCTGGGGCATTGTATTTTTTGATGGCTGTGAGAAGAAAAAGTGGGGCATCCTCCTTATCGTTC 

TCCTGACCCACCTGCTGGTGTCAGCCCAGACCTTCATAAGTTCTTATTATGGAATAAACCTGGCG 

TCAGCATTTATAATCCTGGTGCTCATGGGCACCTGGGCATICTTAGCTGCGGGAGGCAGCTGCCG 

AAGCCTGAAACTCTGCCTGCTCTGCCAAGACAAGAACTTTCTTCTTTACAACCAGCGCTCCAGAT 
AACCTCAGGGAACCAGCACTTCCCAAACCGCAGACTACATCTTTAGAGGAAGCACAACTGTGCCT 
TTTTCTGAAAATCCCTTTTTCTGGTGGAATTGAGAAAGAAATAAAACTATGCAGATA 
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FIGURE 
MTAAWFFGCAFTAFGPALALYWETIAIEPLRF, AGAFFWLWSLLISSLWWFMARVDNKDG 

PFOKYLLIFGAFVSVYIQEMERFAYYKLLKKASEGLKSINPGETAPSMRLLAYVSGLGFGIMSGV 
FSFVNTLSDSLGPGTVGIHGDSPOFFLYSAFMTLVIILLHVFWGIVFFDGCEKKKWGILLIVLLT 

HLLWSAQTFISSYYGINLASAFILWLMGTWAFLAAGGSCRSLKLCLLCQDKNFLLYNQRSR 

Important features of the protein: 
Signal peptide: 

amino acids 1-19 

Transmembrane domains: 

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

Glycosaminoglycan attachment site. 
amino acids 120-123 

Sodium: neurotransmitter sylporter family protein 
armino acids 3-65 
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FIGURE 95 
AATTTTTCACCAGAGTAAACTTGAGAAACCAACTGGACCTTGAGTATTGTACATTTTGCCTCGTG 

GACCCAAAGGTAGCAATCTGAAACATGAGGAGTACGATTCTACTGTTTTGTCTTCTAGGATCAAC 
TCGGTCATTACCACAGCTCAAACCTGCTTTGGGACTCCCTCCCACAAAACTGGCTCCGGATCAGG 

GAACACTACCAAACCAACAGCAGTCAAATCAGGTCTTTCCTTCTTTAAGTCTGATACCATTAACA 

CAGATGCTCACACTGGGGCCAGATCTGCATCTGTTAAATCCTGCTGCAGGAATGACACCTGGTAC 

CCAGACCCACCCATTGACCCTGGGAGGGTTGAATGTACAACAGCAACTGCACCCACATGTGTTAC 

CAATTTTTGTCACACAACTTGGAGCCCAGGGCACTATCCTAAGCTCAGAGGAATTGCCACAAATC 

TTCACGAGCCTCATCATCCATTCCTTGTTCCCCGGAGGCATCCTGCCCACCAGTCAGGCAGGGGC 

TAATCCAGATGTCCAGGATGGAAGCCTTCCAGCAGGAGGAGCAGGTGTAAATCCTGCCACCCAGG 

GAACCCCAGCAGGCCGCCTCCCAACTCCCAGGGCACAGATGACGACTTTGCAGTGACCACCCCT 

GCAGGCATCCAAAGGAGCACACATGCCATCGAGGAAGCCACCACAGAATCAGCAAATGGAATCA 

GTAAGCTGTTTCAAATTTTTTCAACTAAGCTGCCTCGAATTTGGTGATACATGTGAATCTTTATC 
ATTGATTATATTATGGAATAGATTGAGACACATTGGATAGTCTTAGAAGAAATTAATTCTTAATT 

TACCTGAAAATATTCTTGAAATTTCAGAAAATATGTTCTATGTAGAGAATCCCAACTTTTAAAAA 

CAATAATTCAATGGATAAATCTGTCTTGAAATATAACATTATGCTGCCTGGATGATATGCATAT 
TAAAACATATTTGGAAAACTGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 96 
MRSTILLFCLLGSTRSLPQLKPALGLPPTKLAPDOGTLPNOOCSNOWFPSLSLIPLTQM 

LTIGPDLHLLNPAAGMTPGTOTHPLTLGGLNWOCOLHEPHVIPIEWTOLGAOGTILSSEE 

LPQIFTSLIHSLFPGGILPTSOAGANPDVODGSLPAGGAGWNPAFQGTPAGRLPTPSG 

TDDDFAWTTPAGIORS THAIEEATTESANGIQ 

Signal peptide: 
artino acids -1.6 
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FIGURE g7 
GCTCAAGTGCCCTGCCTTGCCCCACCCAGCCCAGCCTGGCCAGAGCCCCCTGGAGAAGGAGCTCT 
CTTCTTGCTTGGCAGCTGGACCAAGGGAGCCAGTCTTGGGCGCTGGAGGGCCTGTCCTGACCATG 
GTCCCTGCCTGGCTGTGGCTGCTTTGTGTCTCCGTCCCCCAGGCTCTCCCCAAGGCCCAGCCTGC 
AGAGCTGTCTGTGGAAGTTCCAGAAAACTAGGTGGAAATTTCCCTTTATACCTGACCAAGTTGC 
CGCTGCCCCGTGAGGGGGCTGAAGGCCAGATCGTGCTGTCAGGGGACTCAGGCAAGGCAACTGAG 
GGCCCATTTGCTATGGATCCAGATTCTGGCTTCCTGCTGGTGACCAGGGCCCTGGACCGAGAGGA 
GCAGGCAGAGTACCAGCTACAGGTCACCCTGGAGATGCAGGATGGACATGTCTTGTCGGGTCCAC 
AGCCTGTGCTTGGCACGTGAAGGATGAGAATGACCAGGTGCCCCATTTCTCTCAAGCCATCAC 
AGAGCTCGGCTGAGCCGGGGTACCAGGCCTGGCATCCCCTTCCTCTTCCTTGAGGCTTCAGACCG 
GGATGAGCCAGGCACAGCCAACTCGGATCTTCGATTCCACATCCTGAGCCAGGCTCCAGCCCAGC 
CTTCCCCAGACAGTTCCAGCTGGAGCCTCGGCTGGGGGCTCTGGCCCTCAGCCCCAAGGGGAGC 
ACCAGCCTTGACCACGCCCTGGAGAGGACCTACCAGCTGTTGGTACAGGTCAAGGACATGGGTGA 
CCAGGCCTCAGGCCACCAGGCCACTGCCACCGTGGAAGTCTCCATCATAGAGAGCACCTGGGTGT 
CCCTAGAGCCTACCACCTGGCAGAGAATCT CAAAGTCCTATACCCGCACCACATGGCCCAGGTA 
CACTGGAGTGGGGGTGATGTGCACTATCACCTGGAGAGCCATCCCCCGGGACCCTTTGAAGTGAA 
TGCAGAGGGAAACCTCACGTGACCAGAGAGCTGGACAGAGAAGCCCAGGCTGAGTACCTGCTCC 
AGGTGCGGGCTCAGAATTCCCATGGCGAGGACTATGCGGCCCCTCTGGAGCTGCACGTGCTGGTG 
ATGGATGAGAATGACAACGTGCCTATCTGCCCTCCCCGTGACCCCACAGTCAGCATCCCTGAGCT 
CAGTCCACCAGGTACGAAGTGACTAGACTGTCAGCAGAGGATGCAGATGCCCCCGGCTCCCCCA 
ATTCCCACGTTGTGTATCAGCTCCTGAGCCCTGAGCCTGAGGATGGGGTAGAGGGGAGAGCCTTC 
CAGGTGGACCCCACTTCAGGCAGTGTGACGCTGGGGGTGCTCCCACTCCGAGCAGGCCAGAACAT 
CCTGCTTCTGGTGCTGGCCATGGACCTGGCAGGCGCAGAGGGTGGCTTCAGCAGCACGTGTGAAG 
TCGAAGTCGCAGTCACAGATACAATGACACGCCCCTGAGTTCATCACTTCCCAGATTGGGCCT 
ATAAGCCTCCCTGAGGATGTGGAGCCCGGGACTCTGGTGGCCATGCTAACAGCCATTGATGCTGA 
CCTCGAGCCCGCCTTCCGCCTCATGGATTTTGCCATTGAGAGGGGAGACACAGAAGGGACTTTTG 
GCCTGGATTGGGAGCCAGACTCTGGGCATGTTAGACTCAGACTCTGCAAGAACCTCAGTATGAG 
GCAGCTCCAAGTCATGAGGTGGTGGTGGTGGTGCAGAGTGTGGCGAAGCTGGTGGGGCCAGGCCC 
AGGCCCTGGAGCCACCGCCACGGTGACTGTGCTAGTGGAGAGAGTGATGCCACCCCCCAAGTTGG 
ACCAGGAGAGCTACGAGGCCAGTGTCCCCATCAGTGCCCCAGCCGGCTCTTTCCTGCTGACCATC 
CAGCCCTCCGACCCCACAGCCGAACCCTCAGGTTCTCCCTAGTCAATGACT CAGAGGGCTGGCT 
CTGCATTGAGAAATTCTCCGGGGAGGTGCACACCGCCCAGTCCCTGCAGGGCGCCCAGCCTGGGG 
ACACCTACACGGTGCTGTGGAGGCCCAGGATACAGCCCTGACTCTTGCCCCTGTGCCCTCCCAA 
TAC CTCTGCACACCCCGCCAAGACCATGGCTTGATCGTGAGTGGACCCAGCAAGGACCCCGATCT 
GGCCAGTGGGCACGGTCCCTACAGCTTCACCCTTGGTCCCAACCCCACGGTGCAACGGGATTGGC 
GCCTCCAGACTCTCAATGGTFCCCATGCCTACCT CACCTTGGCCCTGCATTGGGTGGAGCCACGT 
GAACACATAATCCCCGTGGTGGTCAGCCACAATGCCCAGATGTGGCAGCTCCTGGTTCGAGTGAT 
CGTGTGTCGCTGCAACGTGGAGGGGCAGTGCATGCGCAAGGTGGGCCGCATGAAGGGCATGCCCA 
CGAAGCTGTCGGCAGTGGGCATCCTTGTAGGCACCCTGGTAGCAATAGGAATCTTCCTCATCCTC 
ATTTTCACCCACTGGACCATGTCAAGGAAGAAGGACCCGGATCAACCAGCAGACAGCGTGCCCCT 
GAAGGCGACTGTCTGAATGGCCCAGGCAGCTCTAGCTGGGAGCTTGGCCTCTGGCTCCATCTGAG 
TCCCCTGGGAGAGAGCCCAGCACCCAAGATCCAGCAGGGGACAGGACAGAGTAGAAGCCCCTCCA 
TCTGCCCTGGGGTGGAGGCACCAT CACCAT CACCAGGCATGTCTGCAGAGCCTGGACACCAACTT 
TATGGACTGCCCATGGGAGTGCTCCAAATGTCAGGGTGTTTGCCCAATAATAAAGCCCCAGAGAA 
CTGGGCTGGGCCCTATGGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAG 
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FIGURE 98 
MVPAWLWLLCVSVPQALPKAQPAELSVEVPENYGGNFPLYLTKLPLPREGAEGOIVLSGDSGKAT 
EGPFAMDPDSGFLLWTRALDREEQAEYQLOVTLEMODGHVLWGPOPVLVHVKDENDQVPHFSQAI 
YRARLSRGTRPGIPFLELEASDRDEPGTANSDLRFHILSOAPAOPSPDMFOLEPRLGALALSPKG 
STSLDHALERTYOLLVOVKDMGDOASGHQATATVEVSIIESTWVSLEPIHLAENLKVLYPHHMAQ 
VHWSGGDWHYHLESHPPGPFEVNAEGNLYVTRELDREAOAEYLLOVRAQNSHGEDYAAPLELHV, 

VMDENDNVPICPPRDPTVSIPELSPPGTEVTRLSAEDADAPGSPNSHVVYQLLSPEPEDGVEGRA 
FQVDPTSGSVTLGVLPLRAGONILLLVLAMDLAGAEGGFSSTCEVEVAVTDINDHAPEFITSQIG 
PISLPEDVEPGTLVAMLTAIDADLEPAFRLMDFAIERGDTEGTFGLDWEPDSGHVRLRLCKNLSY 
EAAPSHEWWWWWQSVAKLWGPGPGPGATATVTVLVERVMPPPKLDOESYEASVPISAPAGSFLLF 

IQPSDPISRTLRFSLVNDSEGWLCIEKFSGEVHTAOSLQGAQPGDTYTVLVEAQDTALTLAPVPS 
QYLCTPRODHGLIVSGPSKDPDLASGHGPYSFTLGPNPTVQRIWRLQTLNGSHAYLTLALHWVEP 
REHIIPVVVSHNAQMWQLLVRVIVCRCNVEGQCMRKVGRMKGMPTKLSAVGILVGTLVAIGIFLI 
LIFTHWTMSRKKDPDOPADSWPLKATW 

Signal peptide: 

amino acids 1-18 

Transmembrane domain: 

artino acicis 762-784 






















































































































































































































































































































































































































































































































































































































