
(19) United States 
US 2003O181650A1 

(12) Patent Application Publication (10) Pub. No.: US 2003/0181650 A1 
Eaton et al. (43) Pub. Date: Sep. 25, 2003 

(54) SECRETED AND TRANSMEMBRANE 
POLYPEPTIDES AND NUCLEC ACIDS 
ENCODING THE SAME 

(75) Inventors: Dan L. Eaton, San Rafael, CA (US); 
Ellen Filvaroff, San Francisco, CA 
(US); Mary E. Gerritsen, San Mateo, 
CA (US); Audrey Goddard, San 
Francisco, CA (US); Paul J. Godowski, 
Hillsborough, CA (US); J. Christopher 
Grimaldi, San Francisco, CA (US); 
Austin L. Gurney, Belmont, CA (US); 
Colin K. Watanabe, Moraga, CA (US); 
William I. Wood, Hillsborough, CA 
(US) 

Correspondence Address: 
KNOBBE, MARTENS, OLSON & BEAR, LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 (US) 

(73) Assignee: Genentech, Inc., South San Francisco, 
CA 

(21) Appl. No.: 10/063,642 

(22) Filed: May 7, 2002 

Related U.S. Application Data 

(63) Continuation of application No. 10/006,867, filed on 
Dec. 6, 2001, which is a continuation of application 
No. 09/908,827, filed on Jul. 18, 2001, which is a 
continuation of application No. 09/869,599, filed on 
Jun. 29, 2001, now abandoned, which is a continua 
tion of application No. 09/874,503, filed on Jun. 5, 
2001, which is a continuation of application No. 
09/870,574, filed on May 30, 2001, now Pat. No. 
6,551,799, which is a continuation of application No. 
09/854,280, filed on May 10, 2001, which is a con 

tinuation of application No. 09/854,208, filed on May 
10, 2001, which is a continuation of application No. 
09/816,744, filed on Mar. 22, 2001, now Pat. No. 
6,579,520, which is a continuation of application No. 
09/747,259, filed on Dec. 20, 2000, now Pat. No. 
6,569,645, which is a continuation of application No. 
09/709,238, filed on Nov. 8, 2000, now abandoned, 
which is a continuation of application No. 09/664, 
610, filed on Sep. 18, 2000, now abandoned, which is 
a continuation of application No. 09/665,350, filed on 
Sep. 18, 2000, which is a continuation of application 
No. 09/644,848, filed on Aug. 22, 2000, which is a 
continuation of application No. 09/423,844, filed on 

(List continued on next page.) 

(30) Foreign Application Priority Data 

Mar. 8, 1999 (WO)........................... PCT/US99/05028 
May 14, 1999 (WO)........................... PCT/US99/10733 

(List continued on next page.) 

Publication Classification 

nt. Cl. ....................... 51) Int. C.7 C07K 14/435; CO7H 21/04 
C12P 21/02; C12N 5/06 

(52) U.S. Cl. ....................... 530/350; 536/23.2; 435/69.1; 
435/320.1; 435/325 

(57) ABSTRACT 

The present invention is directed to novel polypeptides and 
to nucleic acid molecules encoding those polypeptides. Also 
provided herein are vectors and host cells comprising those 
nucleic acid Sequences, chimeric polypeptide molecules 
comprising the polypeptides of the present invention fused 
to heterologous polypeptide Sequences, antibodies which 
bind to the polypeptides of the present invention and to 
methods for producing the polypeptides of the present 
invention. 

gcc.gcipTCGGCGCCAGCGGCCAGCGCTAGTCGGTCTGGTAAGGATTTACAAAAGGTCCAGGTATG 
AGCACGTCTGAAGACTAACATTTTGTGAAGTTGTAAAACAGAAAACCTGTTAGAAATGTGGTGGT 
TTCAGCAAGGCCTCAGTTTCCTTCCTTCAGCCCTTGTAATTTGGACATCGCTGCTTTCATATTT 
TCACTTACTGCAGTAACACTCCACCATATAGACCCGGCTFTACCTTATATCAGTGACACTGG 
pACAGTAGCTCCAGAAAAAFGCTTATTTGGGGCAATGCTAAATATTGCGGCAGTTTTATGCATTG 
cTACCT pIATGTTCGTTATAAGCAAGTTCATGCTCTGAGTCCTGAAGAGAACGTTATCATCAAA 

AAACAAGGCTGGCCTTGTACTTCGAATACTGAGTTGTTTAGGACTTTCTATTGTGGCAAACTE 
cCAGAAAACAAccoTTTTTGCTGCACATGTAAGTGGAGCTGTGCTTACCTTTGGTATGGGCTCAT 
TATATATGTTTGT ICAGACCATCCTTTCCTACCAAATGCAGCCCAAAATCCATGGCAAACAAGTC 
TTcpcGATCAGACTGTTGTTGGTTATCTGGTGTGGAGTAASIGCACTTAGCATGCTGACTTGCTC 
ATCAGTTTGCACAGTGGCAATTTGGGACTGATTTAGAACAGAAACTCCATTGGAACCCCGAGG 
ACAAAGGTTAGTGCTTCACATGATCACTACTGCAGCAGAATGGTCTATGTCATTTTCCTTCTTT 
Gert TTTTCCTGACTTACAFTCGTGATTTTCAGAAAATTTCTTTACGSGTGGAAGCCAATTTACA 
pgGTTAACCCTCTATGACACTGCACCTTGCCCTATTAACAATGAACGAACACGGCTACTTTCCA 
AcATATTTGATGAAAGGATAAAATATTTCTGTAATGATTAIGATTCTCAGGGATTGGGGAAAGG 
TTCACAGAAGTTGCTTATTCTTCTCTGAAATTFTCAACCACTTAATCFAGGCTGACAGTARCACT 
GATGAATGCTGATAATCAGGAAACATGAAAGAAGCCATTTGATAGATCATTCTAAAGGATATCAT 
CAAGAAGACTATTAAAAACACCTATGCCTATACTTTTTTATCTCAGAAAATAAAGTCAAAAGACT 
ATG 
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FIGURE 1 
GGGGCTTCGGCGCCAGCGGCCAGCGCTAGTCGGTCTGGTAAGGATTTACAAAAGGTGCAGGTATG 
AGCAGGTCTGAAGACTAACATTTTGTGAAGTTGTAAAACAGAAAACCTGTTAGAAATGTGGTGGT 
TTCAGCAAGGCCTCAGTTTCCTTCCTTCAGCCCTTGTAATTTGGACATCTGCTGCTTTCATATTT 
TCATACATTACTGCAGTAACACTCCACCATATAGACCCGGCTTTACCTTATATCAGTGACACTGG 
TACAGTAGCTCCAGAAAAATGCTTATTTGGGGCAATGCTAAATATTGCGGCAGTTTTATGCATG 
CTACCATTTATGTTCGTTATAAGCAAGTTCATGCTCTGAGTCCTGAAGAGA ACGTTATCATCAAA 

TTAAACAAGGCTGGCCTTGTACTTGGAATACTGAGTTGTTTAGGACTTTCTATTGTGGCAAACTT 
CCAGAAAACAACCCTTTTTGCTGCACATGTAAGTGGAGCTGTGCTTACCTTTGGTATGGGCTCA 
TATATATGTTTGTTCAGACCATCCTTTCCTACCAAATGCAGCCCAAAATCCATGGCAAACAAGTC 
TTCTGGATCAGACTGTTGTTGGTTATCTGGTGTGGAGTAAGTGCACTTAGCATGCTGACTTGCTC 
ATCAGTTTGCACA GTGGCAATTTTGGGACTGATTAGAACAGAAACTCCATTGGAACCCCGAGG 
ACAAAGGTTATGTGCTTCACATGATCACTACTGCAGCAGAATGGTCTATGTCATTTTCCTTCTTT 
GGTTTTTTCCTGACTTACATTCGTGATTTTCAGAAAATTTCTTTACGGGTGGAAGCCAATTTACA 
TGGATTAACCCTCTAGACACTGCACCTTGCCCTATTAACAATGAACGAACACGGCTACTTTCCA 
GAGATATTTGATGAAAGGATAAAATATTTCTGTAATGATTATGATTCTCAGGGATTGGGGAAAGG 
TTCACAGAAGTTGCTTATTCTTCTCTGAAATTTTCAACCACTTAATCAAGGCTGACAGTAACACT 
GATGAATGCTGATAATCAGGAAACAGAAAGAAGCCATTTGATAGATTATTCTAAAGGATATCAT 
CAAGAAGACTATTAAAAACACCTATGCCTATACTTTTTTATCTCAGAAAATAAAGTCAAAAGACT 
ATG 
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FIGURE 2 
<subunit 1 of 1, 266 aa 1 stop 
<MW: 29766, pI: 8.39, NX (S/T) : 0 
MWWFOOGLSFLPSALWIWTSAAFIFSYITAVTLHHIDPALPYISDTGTVAPEKCLFGAMLNIAAW 
LCIATIYVRYKOVHALSPEENVIIKLNKAGLVLGILSCLGLSIVANFOKTTLFAAHVSGAVLTFG 
MGSLYMFWOTILSYOMQPKIHGKQVFWIRLLLWIWCGVSALSMLTCSSWLHSGNFGTDLECKLHW 
NPEDKGYWLHMITTAAEWSMSFSFFGFFLTYIRDFOKISLRVEANLHGLTLYDTAPCPINNERTR 
LLSRI 

Important features : 

Type II transmembrane domain : 
amino acids 13-33 

Other Transmembrane domains: 

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

N-myristoylation sites. 
amino acids 57-63 95-101, 99-105, 124-130, 183-189 
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FIGURE3 
CGGACGCGTGGGCGGACGCGTGGGGGAGAGCCGCAGTCCCGGCTGCAGCACCTGGGAGAAGGCAGACC 
GTGTGAGGGGGCCTGTGGCCCCAGCGTGCTGTGGCCTCGGGGAGTGGGAAGTGGAGGCAGGAGCCTTC 
CTTACACTTCGCCATGAGTTTCCTCATCGACTCCAGCATCATGATTACCTCCCAGATACTATTTTTTG 
GATTTGGGTGGCTTTTCTTCATGCGCCAATTGTTTAAAGACTATGAGATACGFCAGTATGTTGTACAG 
GTGATCTTCTCCGTGACGTTTGCATTTTCTTGCACCATGTTTGAGCTCATCATCTTTGAAATCTTAGG 
AGTATTGAATAGCAGCTCCCGTTATTTTCACTGGAAAATGAACCTGTGTGTAATTCTGCTGATCCTGG 
TTTTCATGGTGCCTTTTTACATTGGCTATTTTATTGTGAGCAATATCCGACTACTGCATAAACAACGA 
CTGCTTTTTTCCTGTCTCTATGGCTGACCTTATGTATTTCTICTGGAAACTAGGAGATCCCTTTCC 
CATTCTCAGCCCAAAACATGGGATCTTATCCATAGAACAGCTCATCAGCCGGGTTGGTGTGATTGGAG 
TGACTCTCATGGCTCTTCTTTCTGGATTTGGTGCTGTCAACTGCCCATACACTTACATGTCTTACTTC 
CTCAGGAATGTGACTGACACGGATATTCTAGCCCTGGAACGGCGACTGCTGCAAACCATGGATATGAT 
CATAAGCAAAAAGAAAAGGATGGCAATGGCACGGAGA ACAATGTTCCAGAAGGGGGAAGTGCATAACA 
AACCACAGGTTTCTGGGGAATGATAAAAAGTGTTACCACTCAGCATCAGGAAGTGAAAATCTTACT 
CTTATTCA ACAGGAAGTGGATGCTTTGGAAGAATAAGCAGGCAGCTTTFTCTGGAAACAGCTGATCT 
ATATGCTACCAAGGAGAGAATAGAATACTCCAAAACCTTCAAGGGGAAATATTTTAATTTTCTTGGTT 
ACTTTTTCTCTATTTACTGTGTTTGGAAAATTTTCATGGCTACCATCAATATTGTTTTTGATCGAGTT 
GGGAAAACGGATCCTGT CACA AGAGGCATTGAGAT CACTGTGAATTATCTGGGAATCCAATTTGATGT 

GAAGTTTTGGTCCCAACACATTTCCTTCATTCTTGTTGGAATAATCATCGTCACATCCATCAGAGGAT 
TGCTGATCACTCTTACCAAGTTCTTTTATGCCATCTCTAGCAGTAAGTCCTCCAATGTCATTGTCCTG 
CTATTAGCACAGATAATGGGCATGTACTTGTCCCTCTGTGCTGCTGATCCGAATGAGTATGCCTTT 
AGAATACCGCACCATAATCACTGAAGTCCTTGGAGAACTGCAGTTCAACTTCTATCACCGTTGGTTTG 
ATGTGATCTTCCTGGTCAGCGCTCTCTCTAGCATACTCTTCCTCTATTTGGCTCACAAACAGGCACCA 
GAGAAGCAAATGGCACCTTGAACTTAAGCCTACTACAGACTGTTAGAGGCCAGTGGTTTCAAAATTTA 
GATATA AGAGGGGGGAAAAATGGAACCAGGGCCTGACATTTATAAACAAACAAAATGCTATGGAGC 
ATTTTTCACCTTCATAGCATACTCCTTCCCCGTCAGGTGATACATGACCATGAGTAGCATCAGCCAG 
AACATGAGAGGGAGAACTAACTCAAGACAATACT CAGCAGAGAGCATCCCGTGTGGATATGAGGCTGG 
TGTAGAGGCGGAGAGGAGCCAAGAAACTAAAGGTGAAAAAACA CTGGAACTCTGGGGCA AGACATGT 

CTAGGTAGC'GAGCCAAACACGTAGGATTTCCGTTTTAAGGTTCACATGGAAAAGGTTATAGCTTTG 
CCTTGAGATTGACTCATTAAAATCAGAGACTGTAACAAAAAAAAAAAAAAAAAAAAAGGGCGGCCGCG 
ACTCTAGAGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAATG 
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FIGURE 4 
MSFLIDSSIMITSQILFFGFGWLFFMRCLFKDYEIRQYV WOWIFSVTEAFSCTMFELIIFEILGV 
LNSSSRYFHWKMNLCVILLILVFMVPFYIGYFIVSNIRLLHKQRLLFSCLLWLTFMYFFWKLGDP 
FPILSPKHGILSIEQLISRVGWIGWTLMALLSGFGAVNCPYTYMSYFLRNVTDTDILALERRLLO 
TMDMIISKKKRMAMARRTMFOKGEWHNKPSGFWGMIKSWTTSASGSENLTLIQQEWDALEELSRC 
LFLETADLYATKERIEYSKTFKGKYFNFLGYFFSIYCWWKIFMATINIWFDRVGKTDPVTRGIEI 
TVNYLGIOFDWKFWSQHISFILVGIIIVTSIRGLLITLTKFFYAISSSKSSNVIVLLLAQIMGMY 
FWSSVLLIRMSMPLEYRTIITEVLGELQFNFYHRWFD WIFLVSALSSILFLYLAHKQAPEKQMAP 

Important features : 
Signal peptide: 
amino acids it -23 

Potential transmembrane domains : 

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

425-444 

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

Eukaryotic cobalanin-binding proteins 
amino acids 151-160 
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FIGURE 
AGCAGGGAAATCCGGATGTCTCGGTTATGAAGTGGAGCAGTGAGTGTGAGCCT CAACATAGTCC 
AGAACTCTCCATCCGGACTAGTTATTGAGCATCFGCCTCTCATATCACCAGTGGCCATCTGAGGT 
GTTTCCCTGGCTCTGAAGGGGTAGGCACGATGGCCAGGTGCTTCAGCCTGGTGTTGCTTCTCACT 
TCCATCTGGACCACGAGGCTCCTGGTCCAAGGCTCTTGCGTGCAGAAGAGCTTTCCATCCAGGT 
GTCATGCAGAATTATGGGGATCACCCTTGTGAGCAAAAAGGCGAACCAGCAGCTGAATTTCACAG 
AAGCTA AGGAGGCCTGTAGGCTGCTGGGACTAAGTTTGGCCGGCAAGGACCAAGTTGAAACAGCC 
TTGAAAGCTAGCTTTGAAACTTGCAGCTATGGCTGGGTTGGAGATGGATTCGTGGTCATCTCTAG 
GATTAGCCCAAACCCCAAGTGTGGGAAAAATGGGGTGGGTGTCCTGATTTGGAAGGTTCCAGTGA 
GCCGACAGTTTGCAGCCTATTGTTACAACTCATCTGATACTTGGACTAACTCGTGCATTCCAGAA 
ATTAT CACCACCAAAGATCCCATATTCA ACACTCAA ACTGCAACACAAACAACAGAATTTATTGT 
CAGTGACAGTACCTACTCGGTGGCATCCCCTTACTCTACAATACCTGCCCCTACTACTACTCCTC 
CTGCTCCAGCTTCCACTTCTATTCCACGGAGAAAAAAATTGATTTGTGT CACAGAAGTTTTTATG 
GAAACTAGCACCATGTCTACAGAAACTGAACCATTTGTTGAAAATAAAGCAGCATTCAAGAAGA 
AGCTGCTGGGTTTGGAGGTGTCCCCACGGCTCTGCTAGTGCTTGCTCTCCTCTTCTTTGGTGCTG 
CAGCTGGTCTTGGATTTTGCTATGT CAAAAGGTATGTGAAGGCCTTCCCTTTTACAAACAAGAAT 
CAGCAGAAGGAAATGATCGAAACCAAAGTAGTAAAGGAGGAGAAGGCCAATGATAGCAACCCTAA 
TGAGGAATCAAAGAAAACTGATAAAAACCCAGAAGAGTCCAAGAGCCAAGCAAAACTACCGGC 
GATGCCTGGAAGCTGAAGTTTAGATGAGACAGAAATGAGGAGACACACCTGAGGCTGGTTTCTTT 
CATGCTCCTTACCCTGCCCCAGCTGGGGAAATCAAAAGGGCCAAAGAACCAAAGAAGAAAGTCCA 
CCCTGGTTCCTAACTGGAATCAGCCAGGACTGCCATTGGACTATGGAGTGCACCAAAGAGAAT 
GCCCTTCTCCTTATTGTAACCCTGTCTGGATCCTATCCTCCTACCTCCAAAGCTTCCCACGGCCT 
TTCTAGCCTGGCTATGTCCTAATAATATCCCACTGGGAGAAAGGAGTTTGCAAAGTGCAAGGAC 
CTAAAACATCTCATCAGTATCCAGTGGTAAAAAGGCCTCCTGGCTGTCTGAGGCTAGGTGGGTTG 
AAAGCCAAGGAGTCACTGAGACCAAGGCTTTCTCTACTGATTCCGCAGCTCAGACCCTTTCTTCA 
GCTCTGAAAGAGAAACACGTATCCCACCTGACATGTCCTTCTGAGCCCGGTAAGAGCAAAAGAAT 
GGCAGAAAAGTTAGCCCCTGAAAGCCATGGAGATTCTCATAACTTGAGACCTAATCTCTGTAAA 
GCTAAAATAAAGAAATAGAACAAGGCTGAGGATACGACAGTACACTGTCAGCAGGGACTGTAAAC 
ACAGACAGGGTCAAAGTGTTTTCTCTGAACACATTGAGTTGGAATCACTGTTTAGAACACACACA 
CTTACTTTTTCTGGTCTCTACCACTGCTGATATTTTCTCTAGGAAATATACTTTTACAAGTAACA 
AAAATAAAAACTCTTATAAATTTCTATTTTTATCTGAGTTACAGAAATGATTACTAAGGAAGATT 
ACT CAGTAATTTGTTTAAAAAGTAATAAAATTCA ACAAACATTTGCTGAATAGCTACTATAGTC 
AAGTGCTGTGCAAGGTATTACACTCTGTAATTGAATATTATTCCTCAAAAAATTGCACATAGTAG 
AACGCTATCTGGGAAGCTATTTTTTTCAGTTTTGATAFTTCTAGCTTATCTACTCCAAACTAAT 
TTTTATTTTTGCTGAGACTAATCTTATTCATTTTCTCTAATATGGCAACCATTATAACCTTAATT 
TATTATTAACATACCTAAGAAGTACATTGTTACCTCTAATACCAAAGCACATTTTAAAAGTGCC 
ATTAACAAATGTATCACTAGCCCTCCTTTTTCCAACAAGAAGGGACGAGAGATGCAGAAAATT 
TGTGACAAAAAATAAAGCATTTAGAAAACTT 
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FIGURE 6 
MARCFSLWLLLTSIWTTRLLVOGSLRAEETSIOWSCRIMGITLWSKKANQQLNFTEAKEACRLLG 
LSLAGKDQVETALKASFETCSYGWWGDGFVVISRISPNPKCGKNGVGVLIWKWPVSRQFAAYCYN 
SSDTWTNSCIPEIITTKDPIFNTOTATOTTEFIVSDSTYSVASPYSTIPAPTTTPPAPASTSIPR 
RKKLICVTEWFMETSTMSTETEPE'VENKAAFKNEAAGFGGVPTALLWLALLFFGAAAGLGFCYWK 
RYWKAFPFTNKNCOKEMIETKVVKEEKANDSNPNEESKKTDKNPEESKSPSKTTVRCLEAEW 

Signal sequence: 
anino acids 1-16 

Transmembrane domain : 

amino acids 235-254 

N-glycosylation site. 
alinino acids 53-57, 130-13 4, 289-293 

Casein kinase II phosphoryliation site 
anino acids 145-149, 214-218 

Tyrosine kinase phosphorylation site. 

amino acids 79-88 

N-myristoylation site. 
amino acids 23-29, 65-7, 234-240, 235-239, 249-255, 253-259 
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FIGURE 
CGCCGCGCTCCCGCACCCGCGGCCCGCCCACCGCGCCGCTCCCGCATCTGCACCCGCAGCCCGGC 
GGCCTCCCGGCGGGAGCGAGCAGATCCAGTCCGGCCCGCAGCGCAACTCGGTCCAGTCGGGGCGG 
CGGCTGCGGGCGCAGAGCGGAGAIGCAGCGGCTTGGGGCCACCCTGCTGTGCCTGCTGCTGGCGG 
CGGCGGTCCCCACGGCCCCCGCGCCCGCTCCGACGGCGACCTCGGCTCCAGTCAAGCCCGGCCCG 
GCTCTCAGCTACCCGCAGGAGGAGGCCACCCT CAATGAGATGTTCCGCGAGGTTGAGGAACTGAT 
GGAGGACACGCAGCACAAATTGCGCAGCGCGGTGGAAGAGATGGAGGCAGAAGAAGCTGCTGCTA 
AAGCATCATCAGAAGTGAACCTGGCAAACTTACCTCCCAGCTATCACAATGAGACCAACACAGAC 
ACGAAGGTTGGAAATAATACCATCCATGTGCACCGAGAAATTCACAAGATAACCAACAACCAGAC 
TGGACAAATGGTCTTTTCAGAGACAGTTATCACATCTGTGGGAGA CGAAGAAGGCAGAAGGAGCC 
ACGAGTGCATCATCGACGAGGACTGTGGGCCCAGCATGTACTGCCAGTTTGCCAGCTTCCAGTAC 
ACCTGCCAGCCATGCCGGGGCCAGAGGATGCTCTGCACCCGGGACAGTGAGTGCTGTGGAGACCA 
GCTGTGTGTCTGGGGTCACTGCACCAAAATGGCCACCAGGGGCAGCAATGGGACCATCTGTGACA 
ACCAGAGGGACTGCCAGCCGGGGCTGTGCTGTGCCTTCCAGAGAGGCCTGCTGTTCCCTGTGTGC 
ACACCCCTGCCCGTGGAGGGCGAGCTTTGCCATGACCCCGCCAGCCGGCTTCTGGACCCATCAC 
CTGGGAGCTAGAGCCTGATGGAGCCTTGGACCGATGCCCTTGTGCCA GTGGCCTCCTCTGCCAGC 
CCCACAGCCACAGCCTGGTGTATGTGTGCAAGCCGACCTTCGTGGGGAGCCGTGACCAAGATGGG 
GAGATCCTGCTGCCCAGAGAGGTCCCCGATGAGTATGAAGTTGGCAGCTTCATGGAGGAGGTGCG 
CCAGGAGCTGGAGGACCTGGAGAGGAGCCTGACTGAAGAGATGGCGCTGGGGGAGCCTGCGGCTG 

CCGCCGCTGCACTGCTGGGAGGGGAAGAGATTTAGATCTGGACCAGGCTGTGGGTAGATGTGCAA 
TAGAAATAGCTAATTTATTTCCCCAGGTGTGTGCTTAGGCGTGGGCTGACCAGGCTTCTTCCTA 
CATCTTCTTCCCAGTAAGTTTCCCCTCTGGCTTGACAGCATGAGGTGTTGTGCATTGTTCAGCT 
CCCCCAGGCTGTTCTCCAGGCTTCACAGTCTGGTGCTTGGGAGAGTCAGGCAGGGTTAAACTGCA 
GGAGCAGTTTGCCACCCCGTCCAGATATTGGCGCTTTGCCCTACCAGTTGGCAGACAGCCG 
TTTGTTCTACATGGCTTTGATAATTGTTTGAGGGGAGGAGATGGAAACAAGTGGAGTCTCCCTC 
TGATTGGTTTTGGGGAAATGTGGAGAAGAGTGCCCTGCTTTGCAAACATCA ACCTGGCAAAAATG 
CAACAAATGAAiTTTCCACGCAGTTCTTTCCATGGGCATAGGAAGCTGTGCCTTCAGCTGTTGC 
AGATGAAATGTTCTGTTCACCCTGCATTACATGTGTTTATTCATCCAGCAGTGTTGCTCAGCTCC 
TACCTCTGTGCCAGGGCAGCATTTTCATATCCAAGATCAATTCCCTCTCTCAGCACAGCCTGGGG 
AGGGGGTCATTGTTCTCCTCGTCCATCAGGGATCTCAGAGGCTCAGAGACTGCAAGCTGCTTGCC 
CAAGTCACACAGCTAGTGAAGACCAGAGCAGTTTCACTGGTTGTGACTCTAAGCTCAGTGCTCT 
CTCCACTACCCCACACCAGCCTTGGTGCCACCAAAAGTGCTCCCCAAAAGGAAGGAGAATGGGAT 
TTTTCTTGAGGCATGCACATCTGGAATTAAGGTCAAACTAATTCTCACATCCCTCTAAAAGTAAA 
CTACTGTTAGGAACAGCAGTGTTCTCACAGTGTGGGGCAGCCGTCCTTCTAATGAAGACAATGAT 
ATTGACACGTCCCTCTTTGGCAGTTGCATTAGTAACTTGAAAGGTATATGACTGAGCGTAGCA 
TACAGGTTAACCTGCAGAAACAGTACTTAGGTAATTGTAGGGCGAGGATTATAAATGAAATTTGC 
AAAACACTTAGCAGCAACTGAAGACAATTATCA ACCACGTGGAGAAAATCAA ACCGAGCAGGGC 
TGTGTGAAACATGGTTGTAATATGCGACTGCGAACACTGAACTCTACGCCACTCCACAAATGATG 
TTTTCAGGTGTCATGGACTGTGCCACCATGTATTCATCCAGAGTTCTTAAAGTTTAAAGTTGCA. 
CATGATTGTATAAGCATGCTTTCTTTGAGTTTTAAATTATGTATAAACATAAGTTGCATTTAGAA 
ATCAAGCATAAATCACTTCAACTGCAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE8 
MORLGATLLCLLLAAAVPTAPAPAPTATSAPVKPGPALSYPQEEATLNEMFREWEELMEDTOHKL 
RSAVEEMEAEEAAAKASSEVNLANLPPSYHNETNTDTKWGNNTIHWHREIHKITNNOTGQMVFSE 
TVITSVGDEEGRRSHECIIDEDCGPSMYCQFASFQYTCCPCRGORMLCTRDSECCGDCLCVWGHC 
TKMATRGSNGTICDNQRDCOPGLCCAFORGLLFPVCTPLPWEGELCHDPASRLLDLITWELEPDG 
ALDRCPCASGLLCQPHSHSLVYWCKPTFWGSRDQDGEILLPREVPDEYEVGSEMEEVRQELEDLE 
RSLTEEMALGEPAAAAAALLGGEEI 

Signal sequence: 
anino acids 1-9 

N-glycosylation site. 
aInino 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 

Amidation site. 

amino acids 140-144 
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FIGURE 9 
cGGACGCGTGGGCGGACGCGTGGGGGCTGTGAGAAAGTGCCAATAAATACATCATGCAACCCCAC 
GGCCCACCTTGTGAACTCCTCGTGCCCAGGGCTGATGTGCGTCTTCCAGGGCTACTCATCCAAAG 
GCCTAATCCAACGTTCTGTCTTCAATCTGCAAATCTATGGGGTCCTGGGGCTCTTCTGGACCCTT 

AACTGGGTACTGGCCCTGGGCCAATGCGTCCTCGCTGGAGCCTTTGCCTCCTTCTACTGGGCCTT 
CCACAAGCCCCAGGACATCCCTACCTTCCCCTTAATCTCTGCCTTCATCCGCACACTCCGTTACC 

ACACGGGTCATTGGCATTGGAGCCCTCATCCTGACCCTTGTGCAGATAGCCCGGGTCATCTG 

GAGTATATTGACCACAAGCTCAGAGGAGTGCAGAACCCTGTAGCCCGCTGCATCATGTGCTGTTT 

CAAGTGCGCCTCTGGGTCGGAAAAATTTATCAAGTTCCAAACCGCAATGCATACATCATGA 

TCGCCAFCTACGGGAAGAATTCTGTGTCTCAGCCAAAAATGCGTTCATGCTACT CATGCGAAAC 

ATTGTCAGGGTGGTCGTCCTGGACAAAGTCACAGACCTGCTGCTGTTCTTTGGGAAGCTGCTGGT 

GGTCGGAGGCGTGGGGGTCCGTCCTTCTTTTTTTTCTCCGGTCGCATCCCGGGGCTGGGTAAAG 

ACTTTAAGAGCCCCCACCTCAACTATTACTGGCTGCCCATCATGACCTCCATCCTGGGGGCCTAT 

GTCATCGCCAGCGGCTTCTTCAGCGTTTTCGGCATGTGTGTGGACACGCTCTTCCTCTGCTTCCT 
GGAAGACCTGGAGCGGAACAACGGCTCCCTGGACCGGCCCTACTACATGTCCAAGAGCCTTCTAA 

AGATTCTGGGCAAGAAGAACGAGGCGCCCCCGGACAACAAGAAGAGGAAGAAGTGACAGCTCCGG 
CCCTGATCCAGGACTGCACCCCACCCCCACCGTCCAGCCATCCAACCTCACTTCGCCTTACAGGT 
CTCCATTTTGTGGTAAAAAAAGGTTTTAGGCCAGGCGCCGTGGCTCACGCCTGTAATCCAACACT 

TTGAGAGGCTGAGGCGGGCGGAT CACCTGAGTCAGGAGTCGAGACCAGCCTGGCCAACATGGTG 

AAACCTCCGTCTCTATTAAAAATACAAAAATTAGCCGAGAGTGGTGGCATGCACCTGTCACCCA 

GCTACTCGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGGGAGGCAGAGGTTGCAGTGAGCCGA 

GATCGCGCCACTGCACTCCAACCTGGGTGACAGACTCTGTCTCCAAAACAAAACAAACAAACAAA 

AAGATTTTATTAAAGATATTTTGTTAACTC 
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FIGURE O 
RTRGRTRGGCEKVPINTSCNPTAHLVNSSCPGLMCVFOGYSSKGLIQRSVFNLQIYGVLGLFWTE, 

NWVLALGQCVLAGAFASFYWAFHKPQDIPTFPLISAFIRTLRYHTGSLAFGALILTLVQIARVIL 
EYIDHKLRGWONPVARCIMCCFKCCLWCLEKFIKFLNRNAYIMIAIYGKNFCVSAKNAEMLLMRN 

IVRVVVLDKVTDLLLFFGKLLVVGGVGVLSFFFFSGRIPGLGKDFKSPHLNYYWLPIMTSILGAY 
WASGFFSWFGMCWOLELCFLEDLERNINGSLRPYYMSKSLIKEGKKNEAPPDNKKRKK 

Important features: 

Transmembrane domains : 
artino acids 57-80 (type II), 110-126, 215-231, 254-274 

N-glycosylation sites. 

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

Hypothetical YBROO2c family proteins. 

amino acids 26-288 

Ammonium transporters proteins. 

arcino acids 204-231 

N-myristoylation sites. 

amino acids 60-66, 78-84 

Amidation site. 

amino acids 30 6-310 
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FIGURE 12 
MGACLGACSLLSCASCLCGSAPCILCSCCPASRNSTWSRLiFTFFLFLGVLVSI IMLSPGVESQL 

YKLPWVCEEGAGIPTVLQGHIDCGSLLGYRAVYRMCFATAAFFFFFFTILLMILCWSSSRDPRAAIQ 

NGFWFFKFLILVGLTWGAFYIPDGSFTNIWFYFGVWGSELFILOLVLLIDEAHSWNORNLGKAE 

ECDSRAWYAGLEEFT LEYLSAAVALMFMYYTEPSGCHEGKWFSLNLTECWCWSIAAWLPKW 

ODACPNSGLLOASWITLYTMFWTWSAISSIPEOKCNPHLPTOLGNETVWAGPEGYETOWWDAPSI 

VGLIIFLLCTLFISLRSSDHROWNSLMQTEECPPMLDATQQQQQQVAACEGRAFDNEQDGWTYSY 

SFFHFCLVLASLHVMMTLTNWYKPGETRKMISTWTAVIVKICASWAGLLLYLWTLVAPLLLRNRD 
FS 

Signal sequence: 

amino acids 1-2O 

Transmembrane domains: 

amino acids 40-58, 101-11 6 134-150, 162-178. 206-223, 240-2S7, 

272-283, 324-340, 39-406, 428-444 
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FIGURE 13 
CGGGCCAGCCTGGGGCGGCCGGCCAGGAACCACCCGTTAAGGTGTCTTCTCTTTAGGGATGGTGA 

GGTTGGAAAAAGACTCCTGTAACCCTCCTCCAGGATGAACCACCTGCCAGAAGACATGGAGAACG 
CTCTCACCGGGAGCCAGAGCTCCCAFGCTTCTCTGCGCAATATCCATCCATCAACCCCACACAA 

CTCATGGCCAGGATTGAGTCCTATGAAGGAAGGGAAAAGAAAGGCATATCTGATGTCAGGAGGAC 

TTCTGTTTGTTTGTCACCTTTGACCTCTTATTCGTAACATTACTGTGGATAAT AGAGTTAAATG 

TGAAGGAGGCATTGAGA ACACATTAGAGAAGGAGGTGAGCAGTATGACTACTATTCTTCATAT 

TTTGATATATTTCTTCTGGCAGTTTTTCGATTTAAA GTGTAATACTTGCATATGCTGTGTGCAG 

ACTGCGCCATTGGTGGGCAAAgCGTTGACAACGGCAGTGACCAGTGCCTTTTTACTAGCAAAAG 

TGATCCTTTCGAAGCTTTTCTCTCAAGGGGCTTTTGGCTATGTGCTGCCCATCATTTCATTCATC 
CTTGCCTGGATTGAGACGTGGTTCCTGGATTTCAAAGTGTTACCTCAAGAAGCAGAAGAAGAAAA 

CAGACTCCTGATAGTTCAGGATGCTTCAGAGAGGGCAGCACTTATACCTGGTGGTCTTECTGATG 

GTCAGTTTTATTCCCCTCCTGAATCCGAAGCAGGATCTGAAGAAGCTGAAGAAAAACAGGACAGT 

GAGAAACCACTTTTAGAACTATGAGTACTACTTTTGTTAAATGTGAAAAACCCTCACAGAAAGTC 
ATCGAGGCAAAAAGAGGCAGGCAGTGGAGTCTCCCTGTCGACAGTAAAGTTGAAATGGTGACGTC 

(CACTGCTGGCTTTATTGAACAGCTAATAAAGATTTATTTATTGTAATACCT CACAAACGTTGTAC 

CATATCCATGCACATTTAGTTGCCTGCCTGTGGCTGGTAAGGTAATGTCATGATTCATCCTCTC 

TCAGTGAGACTGAGCCTGATGTGTTAACAAATAGGTGAAGAAAGTCTTGTGCTGTATTCCTAATC 
AAAAGACTTAATATATTGAAGTAACACTTTTTTAGTAAGCAAGATACCTTTTTATTTCAATTCAC 

AGAATGGAATTTTTTTGTTTCATGTCTCAGATTTATTTTGTATTTCTTTTTTAACACTCTACATT 

TCCCTTGTTTTTAACTCATGCACATGTGCTCTTTGTACAGTTTTAAAAAGTGTAATAAAATCTG 

ACATGTCAATGTGGCTAGTTTTATTTTTCTTGTTTTGCATTAGTGTATGGCCTGAAGTGTTGGA 

CTTGCAAAAGGGGAAGAAAGGAATTGCGAATACATGTAAAATGTCACCAGACATTGTATTATTT 

TTACAGAAATCATGTTTTTCTCTGATTGTTCTGAAATGTTCTAAATACTCTTATTTTGAATGC 

ACAAAATGACTTAAACCATTCATATCATGTTTCCTTTGCGTTCAGCCAATTTCAATTAAAATGAA 

CTAAATTAAAAA 
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FIGURE 14 
MNHLPEDMENALTGSQSSHASLRNIHSINPTOLMARESYEGREKKGISDVRRTFCLF'VTFDLLF 

VTLLWIIELNVNGGIENTLEKEVMQYDYYSSYFDIFLLAVFRFKVLILAYAVCRLRHWWAIALTT 
AVTSAFLLAKVILSKLFSQGAFGYVLPIIS FILAWIETWFLDEKVLPQEAEEENRLL.VODASER 

AALIPGGLSDGQEYSPPESEAGSEEAEEKODSEKPLLEE 

Important features of the protein: 
Signal peptide: 

artino acids -20 

Transmembrane domains: 

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

N-myristoylation sites. 

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

MLDAGSFAGLPGLQLLDLSQNQIASLPSGVFQPLANLSNLDLTANRLHEITNET FRGLRRLERLY 

LGKNRIRHOPGAFDTLDRLLELKLQDNELRALPPLRLPRLLLLDLSHNSLLALEPGILDTANWE 

ALRLAGE GLOOLDEGLFSRLRNLHDLDWSDNOLERVPPVIRGIRGITRLRLAGNTRIAQLRPEDL 

AGLAALQELDWSNLSLQALPGDLSGLEPRLRLL AAARNPFNCVCPLSWFGPWVRESHWTLASPEE 

TRCHFPPKNAGRLLLELDYADFGCPATTTTATWPTTRPVVREPTALSSSLAPT WISPTAPATEAP 

SPPSTAPPTVGPvPQPQDCPPSTCLNGGTCHLGTRHHLACLCPEGFTGLYCESQMGQGTRPSPTP 
WTPRPPRSLTLGIEPVSPTSLRWGLORYLOGSSWOLRSLRLTYRNLSGPDKRLWTLRLPASLAEY 

TVTQLRPNATYSVCVMPLGPGRVPEGEEACGEAHTPPAVHSNHAPvTQAREGNLPLLIAPALAAV 
LLAALAAVGAAYCWRRGRAMAAAAQDKGQVGPGAGPLELEGVKWPLEPGPKATEGGGEALPSGSE 

CEVPLMGFPGPGLOSPLHAKPYI 

Important features : 
Signal peptide : 

amino acids 1-23 

Transmembrane domain: 

anino acids 5 F9-599 

EGF-like domain cysteine pattern signature. 

amino acids 43O-442 

Leucine zipper pattern. 
amino acids 1.97-219, 269-291 

N-glycosylation sites. 

amino acids 101-105, 117-121, 273-277 500-504, 528-532 
Tyrosine kinase phosphorylation sites. 
artino acids 124-31, 337-345 

N-myristoylation sites. 

amino acids 23-29, 27-33, 7 O-7 6, 142-148, 187-193, 348-354, 

594 - 600, 640-646 
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FIGURE 17 
GCAGCGGCGAGGCGGCGGTGGTGGCTGAGTCCGTGGTGGCAGAGGCGAAGGCGACAGCTCATGCG 
GGTCCGGATAGGGCTGACGCTGCTGCTGTGTGCGGTGCTGCTGAGCTTGGCCTCGGCGTCCTCGG 
ATGAAGAAGGCAGCCAGGATGAATCCTTAGATTCCAAGACTACTTTGACATCAGATGAGTCAGTA 
AAGGACCATACTACTGCAGGCAGAGTAGTTGCTGGT CAAATATTTCTTGATTCAGAAGAATCTGA 
ATTAGAATCCTCTATTCAAGAAGAGGAAGACAGCCTCAAGAGCCAAGAGGGGGAAAGTGTCACAG 
AAGATATCAGCTTTCTAGAGTCTCCAAATCCAGAAAACAAGGACTATGAAGAGCCAAAGAAAGTA 
CGGAAACCAGCTTTGACCGCCATTGAAGGCACAGCACATGGGGAGCCCTGCCACTTCCCTTTTCT 
TTTCCTAGATAAGGAGTATGATGAATGTACATCAGATGGGAGGGAAGATGGCAGACTGTGGTGTG 
CTACAACCTATGACTACAAAGCAGATGAAAAGTGGGGCTTTT GTGAAACTGAAGAAGAGGCTGCT 

AAGAGACGGCAGATGCAGGAAGCAGAAATGATGTACAAACTGGAATGAAAATCCTTAATGGAAG 
CAATAAGAAAAGCCAAAAAAGAGAAGCATATCGGTATCTCCAAAAGGCAGCAAGCATGAACCATA 
CCAAAGCCCTGGAGAGAGTGTCATATGCTCTTTTATTTGGTGATTACTTGCCACAGAATATCCAG 
GCAGCGAGAGAGATGTTTGAGAAGCTGACTGAGGAAGGCTCTCCCAAGGGACAGACTGCTCTTGG 
CTTTCTGTATGCCTCTGGACTTGGTGTTAATTCAAGTCAGGCAAAGGCTCTTGTATATTATACAT 
TTGGAGCTCTTGGGGGCAATCTAATAGCCCACATGGTTTTGGTAAGTAGACTTTAGTGGAAGGCT 
AATAATATTAACATCAGAAGAATTTGTGGTTTATAGCGGCCACAACTTTTTCAGCTTTCATGATC 
CAGATTTGCTTGTATTAAGACCAAATATTCAGTTGAACTTCCTTCAAATTCTTGTTAATGGATAT 
AACACATGGAATCTACATGTAAATGAAAGTTGGTGGAGTCCACAATTTTTCTTTAAAATGATTAG 
TTTGGCTGATTGCCCCTAAAAAGAGAGATCTGATAAATGGCTCTTTTTAAATTTTCTCTGAGTTG 
GAATTGTCAGAATCATTTTTTACATTAGATTATCATAATTTTAAAAATTTTTCTTTAGTTTCA 
AAATTTTGTAAATGGTGGCTATAGAAAAACAACATGAAATATATACAATATTTTGCAACAATGC 
CCTAAGAATTGTTAAAATTCATGGAGTTATTTGTGCAGAATGACTCCAGAGAGCTCTACTTTCTG 
TTTTTTACTTTTCATGATTGGCTGTCTTCCCATTTATTCTGGTCATTTATTGCTAGTGACACTGT 
GCCTGCTTCCAGTAGTCTCATTTTCCCTATTTTGCTAATTTGTTACTTTTTCTTTGCTAATTTGG 
AAGATAACTCATTTTTAATAAAATTATGTCTA AGATTAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 18 
MRVRIGLTLLLCAWLLS LASASSDEEGSODESLDSKTTLTSDESWKDHTTAGRVWAGQ FLDSEESET, 

ESSIOEEEDSLKSQEGESVTEDISFLESPNPENKDYEEPKKWRKPALTAIEGTAHGEPCHFPFLFLDK 

EYDECT.SDGREDGRLWCATTYDYKADEKWGFCETEEEAAKRRQMQEAEMMYQTGMKILNGSNKKSOKR 

EAYRYLQKAASMNHTKALERWSYALLEGDYLPQNIQAAREMFEKLTEEGSPKGQTALGFLYASGLGVN 

SSOAKALWYYTFGALGGNLLAHMWLWSRL 

Important features: 
Signal peptide: 

amino acids i-21 

N-glycosylation sites. 

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

Tyrosine kinase phosphorylation site. 

amino acids 220-228 

N-myristoylation sites. 

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

Glycosaminoglycan attachment site. 
amino acids 267-271 

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

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

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

GTATTATACAAGAAAGGAGTGTACCTATCACACACAGGGGGAAAAATGCTCTTTTGGGTGCTAGG 
CCTCCTAATCCTCTGTGGTTTCTGTGGACTCGTAAAGGAAAACTA.A.A.GATTGAAGACATCACTG 

ATAAGTACATTTTTACACTGGATGTGACTCGGGCTTTGGAAACTTGGCAGCCAGAACTTTTGAT 

AAAAAGGGATTTCAGTAATCGCGCCTGTCTGACTGAATCAGGATCAA CAGCTTAAAGGCAGA 

AACCTCAGAGAGACTTCGTACTGTGCTTCTGGATGTGACCGACCCAGAGAATGTCAAGAGGACTG 
CCCAGTGGGGAAGAACCAAGTTGGGGAGAAAGGTCTCTGGGGTCTGATCAATAATGCTGGTGTT 

CCCGGCGTGCTGGCTCCCACGACTGGCTGACACTAGAGGACTACAGAGAACCTATTGAAGTGAA 

CCTGTTTGGACT CATCAGTGTGACACTAAATATGCTTCCTTTGGTCAAGAAAGCCAAGGGAGAG 

TTATTAATGTCTCCAGGTTGGAGGTCGCCTTGCAATCGTTGGAGGGGGCTATACTCCATCCAAA 

TATGCAGTGGAAGGTTTCAATGACAGCTTAAGACGGGACATGAAAGCTTTTGGTGTGCACGTCTC 

ATGCATTGAACCAGGATTGTTCAAAACAAACTTGGCAGATCCAGTAAAGGTAATTGAAAAAAAAC 

TCGCCATTTGGGAGCAGCGTCCCAGACATCAAACAACAATATGGAGAAGGTTACATTGAAAAA 

AGTCTAGACAAACTGAAAGGCAATAAATCCTATGTGAACATGGACCTCTCTCCGGTGGTAGAGTG 

CATGGACCACGCTCTAACAAGTCTCTTCCCTAAGACTCATTAGCCGCTGGAAAAGATGCCAAAA 

TTTCTGGATACCTCTGTCT CACATGCCAGCAGCTTGCAAGACTTTTTATTGTTGAAACAGAAA 

GCAGAGCTGGCTAATCCCAAGGCAGTGTGACTCAGCTAACCACAAATGTCTCCTCCAGGCTATGA 
AATTGGCCGATTTCAAGAACACATCTCCTTTTCAACCCCATTCCTTATCGCTCCAACCTGGACT 

CATTTAGATCGIGCTTATTTGGATTGCAAAAGGGAGTCCCACCATCGCTGGTGGTATCCCAGGGT 
CCCTGCTCAAGTTTTCTTTGAAAAGGAGGGCTGGAATGGTACATCACATAGGCAAGTCCTGCCCT 

GTATTTAGGCTTGCCTGCTTGGTGTGATGTAAGGGAAATTGAAAGACTTGCCCATTCAA AATGA 

TCTTTACCGTGGCCGCCCCATGCTTAGGTCCCCAGCATTACAGTAACTTGTGAAGTTAAG 

ATCATCTCTTATCTAAATATTAAAAGATAAGTCAACCCAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAA 
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FIGURE 20 
MLFWVLGLLILCGFLWTRKGKLKIEDITDKYIFITGCDSGFGNLAART FDKKGFHVIAACLTESG 
STALKAETSERLRTWLLDVTDPENVKRTAQWWKNCVGEKGLWGLINNAGVPGVLAPTDWITLEDY 
REPIEVNLFGLISWTLNMLPLVKKAQGRWINVSSWGGRLAIWGGGYTPSKYAVEGFNDSLRRDMK 

AFGVHVSCIEPGLFKTNLADPVKVIEKKLAIWEQLSPDIKOQYGEGYIEKSLDKLKGNKSYWNMD 
LSPVVECMDHALTSLFPKTHYAAGKDAKIF WIPLSHMPAALODFLLLKOKAELANPKAV 

Important features of the protein: 
Signal peptide : 

anino acids 1-17 

Transmembrane donain : 

amino acids 136-52 

N-glycosylation sites. 

amino acids 61-163, 187-190 and 253-256 

Glycosaminoglycan attachment site. 
artino acids 39-42 

N-myristoylation sites. 

amino acids 36-41, 42-47, 108-113, 166-171, 198-2O3 and 207-212 
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FIGURE 21 
CTGAGGCGGCGGTAGCATGGAGGGGGAGAGTACGTCGGCGGTGCTCTCGGGCTTTGTGCTCGGCG 
CACTCGCTTTCCAGCACCTCAACACGGACTCGGACACGGAAGGTTTTCTTCTTGGGGAAGTAAAA 

{GGTGAAGCCAAGAACAGCATTACTGATTCCCAAATGGATGATGTTGAAGGTTTATACAATTGA 

CATTCAGAAATATATTCCATGCTATCAGCTTTTTAGCTTTTATAATTCTTCAGGCGAAGTAAATG 

AGCAAGCACTGAAGAAAATATATCAAATGTCAAAAAGAATGTGGTAGGTGGTACAAATTCCGT 

CGTCATTCAGATCAGATCATGACGTTTAGAGAGAGGCTGCTTCACAAAAACTTGCAGGAGCATTT 

TTCAAACCAAGACCTTGTTTTTCTGCTATTAACACCAAGTATAATAACAGAAAGCTGCTCTACTC 

ACGACTGGAA CATCCTTATATAAACCCAAAAAGGACTTTTTCACAGGGTACCTTAGGGTT 

GCCAATCGGGCATGTCTGAACAACTGGGTTATAAAACTGTATCAGGTTCCTGTATGTCCACTGG 

TTTTAGCCGAGCAGTACAAACACACAGCTCTAAATTTTTTGAAGAAGATGGATCCTTAAAGGAGG 

TACATAAGAAAATGAAATGTATGCTTCATTACAAGAGGAATTAAAGAGTATATGCAAAAAAGTG 

GAAGACAGTGAACAAGCAGTAGATAAACTAGAAAGGATGTAAACAGATTAAAACGAGAAATTGA 

GAAAAGGAGAGGAGCACAGATTCAGGCAGCAAGAGAGAAGAACATCCAAAAAGACCCTCAGGAGA 

ACATTTTTCTTTGTCAGGCATTACGGACCTTTTTTCCAAATTCTGAATTTCTTCATTCATGTGTT 

ATGTCTTTAAAAAATAGACAGTTTCTAAAAGTAGCTGAACTACAACCACCACTCGATGTAGE 

AGACAATCTGACCTTAATGGTAGAACACACTGACAICCTGAAGCTAGCCAGCTAGTACACCAC 

AAATCAT TAAGCATAAAGCCTTAGACTTAGATGACAGATGGCAATTCAAGAGATCTCGGTTGTTA 

GATACACAAGACAAACGATCTAAAGCAAATACTGGTAGTAGTAACCAAGATAAAGCATCCAAAAT 
GAGCAGCCCAGAAACAGATGAAGAAATGAAAAGATGAAGGGTTTTGGTGAATATTCACGGTCTC 

CTACATTTTGATCCTTTTAACCTTACAAGGAGATTTTTTTATTTGGCTGATGGGTAAAGCCAAAC 
ATTTCTATTGTTTTTACTATGTTGAGCTACTTGCAGTAAGTTCATTTGTTTTTACTATGTTCACC 
TGTTTGCAGTAATACACAGATAACTCTTAGTGCATTTACTTCACAAAGTACTTTTTCAAACATCA 

GATGCTTTTATTTCCAAACCTTTTTTTCACCTTTCACTAAGTTGTTGAGGGGAAGGCTTACACAG 

ACACATTCTTTAGAATTGGAAAAGTGAGACCAGGCACAGTGGCTCACACCTGTAAICCCAGCACT 

TAGGGAAGACAAGTCAGGAGGATTGATTGAAGCTAGGAGTTAGAGACCAGCCTGGGCAACGTATT 

GAGACCAGTCTATAAAAAATAAAAEGGAAAAGCAAGAATAGCCTTATTTTCAAAATATGGAAA 

GAAATTTATATGAAAATTTATCTGAGTCATTAAAATTCTCCTTAAGTGATACTTTTTTAGAAGTA 
CATTATGGCTAGAGTTGCCAGATAAAATGCTGGATATCATGCAATAAATTTGCAAAACATCATCT 

AAAATTTAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 22 
MEGESTSAVLSGFWLGALAFOHLNTDSDTEGFLLGEVKGEAKNSITDSQMDDVEVWYTIDIQKYI 

PCYCLFSFYNSSGEVNEQALKKILSNVKKNVVGWYKFRRHSDQIMTFRERLLHKNLQEHFSNCDL 

WELLTPSIITESCSTHRLEHSLYKPOKGLFHRWPLV WANLGMSEOLGYKTVSGSCMSTGFSRAW 

OTHSSKFFEEDGSLKEWHKINEMYASLQEELKSICKKWEDSEQAVDKLVKDVNRLKREEKRRGA 

OOAARE KNICKDPCENIFLCOALRTFFPNSEFLHSCVMSLKNRHVSKSSCNYNHHLDVVDNLTL 

MVEHTDIPEASPASTPQIIKHKALDLDDRWQFKRSRLLDTQDKRSKANTGSSNQDKASKMSSPET 

DEEEKMKGFGEYSRSPTF 

Important features: 
Signal peptide: 

amino acids 1-19 

N-glycosylation sites. 

amino acids 75-79, 322-326 

N-myristoylation site. 

anino acids 184-154 

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

CCSQEMEEKYSLQSKDDFKSW VSEQCNHLOAVFASRYKKFDEFFKELLENAEKSLNDMFWKTYGH 

LYMONSELFKDLEVELKRYYWWGN WNLEEMLNDFWARLLERMFRLVNSOYHFTDEYLECWSKYTE 

QLKPFGDVPRKLKLOWTRAFWAART FACGLAWAGDVVSKWSWWNPTACCTHALLKMIYCSHCRGL 

WTVKPCYNYCSNIMRGCEANOGDLDFEWNNFIDAMLMWAERLEGPFNIESWMDPIDWKISDAIMN 

MQDNSWOWSQKVFQGCGPPKPLPAGRISRSISESAFSARFRPHHPEERPTTAAGTSLDRLVTDVK 

EKLKQAKKFWSSLPSNWCNDERMAAGNGNEDDCWNGKGKSRYLFAWTGNGLANCGNNPEVOWDFS 

KPDILILROIMALRVMTSKMKNAYNGN DVDFFDISDESSGEGSGSGCEYQQCPSEFOYNATDHAG 

KSANEKADSAGVRPGAOAYLLTVFCII, FLVMCREWR 

Important features: 
Signal peptide : 

amino acids i-22 

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

N-glycosylation site. 

amino acids 514-518 

Glycosaminoglycan attachment sites. 

amino acids 494 - 498 498-502 

N-rayristoylation sites. 

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

Glypicans proteins. 

amino acids 54-75, 105-157, 238-280, 309-346, 423- 460, 468-506 
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FIGURE 25 
CTCGCCCT CAAATGGGAA CGCTGGCCTGGGACFAAAGCATAGACCACCAGGCTGAGTATCCTGAC 

CTGAGTCATCCCCAGGGATCAGGAGCCTCCAGCAGGGAACCTCCATATATTCTTCAAGCAACT 

TACAGCTGCACCGACAGTTGCGATGAAAGTTCTAATCTCTTCCCTCCTCCTGTTGCTGCCACTAA 
TGCTGATGTCCATGGTCTCTAGCAGCCTGAATCCAGGGGTCGCCAGAGGCCACAGGGACCGAGGC 

CAGGCTTCTAGGAGATGGCTCCAGGAAGGCGGCCAAGAATGTGAGTGCAAAGATTGGTTCCTGAG 

AGCCCCGAGAAGAAAATCATGACAGTGTCTGGGCTGCCAAAGAAGCAGTGCCCCTGTGATCATT 

TCAAGGGCAATGTGAAGAAAACAAGACACCAAAGGCACCACAGAAAGCCAAACAAGCATCCAGA 

GCCTGCCAGCAATTTCTCAAACAATGTCAGCTAAGAAGCTTTGCTCTGCCTTTGTAGGAGCTCTG 
AGCGCCCACTCTCCAATTAAACATTCTCAGCCAAGAAGACAGTGAGCACACCTACCAGACACTC 

TTCTTCTCCCACCT CACTCTCCCACTGTACCCACCCCTAAATCATTCCAGTGCTCTCAAAAAGCA 

TGTTTTTCAAGATCATTTTGTTTGTTGCTCTCTCTAGTGTCTTCTTCTCTCGTCAGTCTTAGCCT 
GTGCCCTCCCCTTACCCAGGCTTAGGCTTAATTACCTGAAAGATTCCAGGAAACTGTAGCTTCCT 

AGCTAGTGTCATTAACCTTAAAGCAATCAGGAAAGTAGCAAACAGAAGTCAATAAATATTTTT 

AAATGTCAAAAAAAAAAAAAAAAAA 
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FIGURE 26 
MKVLISSLLLLLPLMLMSMVSSSLNFGVARGHRDRGCASRRWLQEGGOECECKDWFLRAPRRKEM 

TVSGLPKKQCPCDHFKGNWKKTRHQRHHRKPNKHSRACQQFLKQCOLRSFALPL 

Important features : 
Signal peptide: 

anino acids 1-22 

N-myristoylation sites. 

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

AGCTGGFCTGCCATGGACATCCTGGTCCCACTCCTGCAGCTGCTGGTGCTGCTTCTTACCCTGCC 
CCTGCACCTCATGGCTCGCTGGGCTGCTGGCAGCCCCTGTGCAAAAGCTACTTCCCCTACCTGA 
TGGCCGTGCTGACTCCCAAGAGCAACCGCAAGATGGAGAGCAAGAAACGGGAGCTCTTCAGCCAG 
ATAAAGGGGCTTACAGGAGCCTCCGGGAAAGTGGCCCTACTGGAGCTGGGCTGCGGAACCGGAGC 
CAACTTTCAGTTCTACCCACCGGGCTGCAGGGT CACCTGCCTAGACCCAAATCCCCACTTTGAGA 

AGTTCCTGACAAAGAGCATGGCTGAGA ACAGGCACCTCCAATAGAGCGGTTTGTGGTGGCTCCT 

GGAGAGGACATGAGACAGCTGGCTGATGGCTCCATGGATGTGGTGGTCTGCACTCTGGTGCFGTG 
CTCTGTGCAGAGCCCAAGGAAGGTCCTGCAGGAGGTCCGGAGAGTACTGAGACCGGGAGGTGTGC 
TCTTTTTCTGGGAGCATGTGGCAGAACCATATGGAAGCTGGGCCTTCATGTGGCAGCAAGTTTTC 
GAGCCCACCTGGAAACACATTGGGGATGGCTGCTGCCT CACCAGAGAGACCTGGAAGGATCTTGA 

GAACGCCCAGTTCTCCGAAATCCAAATGGAA CGACAGCCCCCTCCCTTGAAGTGGCTACCTGTG 

GGCCCCACATCATGGGAAAGGCTGT CAAACAATCTTTCCCAAGCTCCAAGGCACTCATTGCTCC 

TTCCCCAGCCTCCAATTAGAACAAGCCACCCACCAGCCTATCTATCTTCCACTGAGAGGGACCTA 
gCAGAATGAGAGAAGACATTCATGTACCACCTACTAGTCCCTCTCTCCCCAACCTCTGCCAGGGC 
AATCTCTAACTTCAATCCCGCCTTCGACAGTGAAAAAGCTCTACTTCTACGCTGACCCAGGGAGG 
AAACACTAGGACCCTGTTGTATCCTCAACTGCAAGTTTCTGGACTAGTCTCCCAACGTTTGCCTC 
CCAATGTTGTCCCTTTCCTTCGTTCCCATGGTAAAGCTCCTCTCGCTTTCCTCCTGAGGCTACAC 
CCAGCGTCTCTAGGAACTGG ECACAAAAGTCAGGTGCCTGCATCCCTGCCAAGCCCCCCTGAC 

CCTCTCTCCCCACTACCACCTTCTTCCTGAGCTGGGGGCACCAGGGAGAATCAGAGATGCTGGGG 
ATGCCAGAGCAAGACT CAAAGAGGCAGAGGTTTTGTTCTCAAATATTTTTTAATAAATAGACGAA 

ACCACG 
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FIGURE 28 
MDILVPLLQLLVLLLTLPLHLMALLGCWQPLCKSYFPYLMAVLTPKSNRKMESKKRELFSQIKGL 
TGASGKVALLELGCGTGANFQFYPPGCRVTCLDPNPHFEKFLTKSMAENRHLQYERFV VAPGEDM 

RQLADGSMDVW VCTLWLCSWOSPRKVLCEVRRVLRPGGVLFFWEHVAEPYGSWAFMWCQWFEPTW 

KHIGDGCCLTRETWKDLENAOFSEICMEROPPPKWLPWGPHIMGKAWKOSFPSSKALICSFPSL 

QEEQATHCPIYLPLRGT 

Itportant features : 

Signal peptide : 

allino acids 1-23 

Leucine Zipper pattern. 

artino acids O-32 

N-myristoylation sites. 

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

CCACTGACGCCCCCATCAGGGATTGGGCCTTCTTTCCCCCTTCCTTTCTGTGTCTCCTGCCTCAT 

CGGCCTGCCATGACCTGCAGCCAAGCCCAGCCCCGTGGGGAAGGGGAGAAAGTGGGGGATGGCTA 
AGAAAGCTGGGAGATAGGGAACAGAAGAGGGTAGTGGGTGGGCTAGGGGGGCTGCCTTATTTAAA 
GTGGTTGTTTATGATTCTTATACTAATTTATACAAAGATATTAAGGCCCTGTTCAT TAAGAAATT 

GTTCCCTTCCCCTGTGTTCAATGTTTGTAAAGATTGTTCTGTGTAAATATGTCTTTATAATAAAC 

AGTTAAAAGCTGAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 30 
MLLTLLLLL LILKGSCLEWGLVGAOKVSSATDAPIRDWAFFPPSFLCLLPHRPAMTCSOAOPRG 

EGEKWGOG 

Important features: 
Signal peptide : 

amino acids 1-15 

Growth factor and cytokines receptors family: 

amino acids 3-18 
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FIGURE 31 
GTTTGAATTCCT CAACTATACCCACAGTCCAAAAGCAGACT CACFGTGTCCCAGGCTACCAGTT 

CCTCCAAGCAAGTCATTTCCCTTATTTAACCGATGTGTCCCTCAAACACCTGAGTGCTACTCCCT 
ATTTGCATCTGTTTTGATAAATGATGTTGACACCCTCCACCGAATTCTAAGTGGAATCATGTCGG 
GAAGAGATACAATCCTTGGCCTGTGTATCCTCGCATTAGCCTTGTCTTTGGCCATGAGTTACC 

TTCAGATTCATCACCACCCTTCTGGTTCACATTTTCATTTCATTGGTTATTTTGGGATTGTTGTT 

TGTCTGCGGTGTTTTATGGTGGCTGTATTATGACTATACCAACGACCTCAGCATAGAATTGGACA 
CAGAAAGGGAAAATATGAAGTGCGTGCTGGGGTTTGCTATCGTATCCACAGGCATCACGGCAGTG 

CTGCTCGTCTTGATTTTTGTTCTCAGAAAGAGAATAAAATTGACAGTTGAGCTTTTCCAAATCAC 

AAATAAAGCCATCAGCAGTGCTCCCTTCCTGCTGTTCCAGCCACTGTGGACATTTGCCATCCTCA 

TTTCTTCTGGGTCCTCTGGGTGGCTGTGCTGCTGAGCCTGGGAACTGCAGGAGCTGCCCAGGTT 

ATGGAAGGCGGCCAAGTGGAATATAAGCCCCTTTCGGGCATTCGGTACATGTGGTCGTACCATTT 

AATTGGCCTCATCTGGACTAGTGAATTCATCCTTGCGTGCCAGCAAATGACTATAGCTGGGGCAG 

TGGTTACTTGTTATTTCAACAGAAGTAAAAATGATCCTCCTGATCATCCCATCCTTTCGTCTCTC 

TCCATTCTCTCTTCTACCATCAAGGAACCGTTGTGAAAGGGTCATTTTTAATCTCTGTGGTGAG 

GATTCCGAGAATCATGTCATGTACATGCAAAACSCACTGAAAGAACAGCAGCATGGTGCATTGT 

CCAGGTACCTGTTCCGATGCTGCTACTGCTGTTTCTGGTGTCTTGACAAATACCTGCTCCATCTC 

AACCAGAATGCATATACTACAACTGCTATTAATGGGACAGATTTCTGTACATCAGCAAAAGATGC 

ATTCAAAATCTTGTCCAAGAACTCAAGTCACTTTACATCTATTAACTGCTTTGGAGACTTCATAA 
TTTTTCTAGGAAAGGTGTTAGTGGTGTGTTTCACGTTTTTGGAGGACT CATGGCTTTAACTAC 

AATCGGGCATTCCAGGTGTGGGCAGTCCCTCTGTTATTGGTAGCTTTTTTTGCCTACTTAGTAGC 

CCATAGTTTTTTATCTGTGTTTGAAACTGTGCTGGATGCACTTTTCCTGTGTTTTGCTGTTGATC 

TGGAAACAAATGATGGATCGTCAGAAAAGCCCTACTTTATGGATCAAGAATTCTGAGTTTCGTA 

AAAAGGAGCAACAAATAAACAATGCAAGGGCACAGCAGGACAAGCACTCATTAAGGAATGAGGA 

GGGAACAGAACTCCAGGCCATTGTGAGATAGATACCCATTTAGGTATCTGTACCTGGAAAACATT 
TCCTTCTAAGAGCCATTTACAGAAAGAAGATGAGACCACTAGAGAAAAGTTAGTGAATTTTTTT 

TTAAAAGACCTAATAAACCCTATTCTTCCTCA AAA 
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FIGURE 32 
MSGRDTILGLCLALALSLAMMFTFRFITTLLWHIFISLVILGLLEWCGVWWLYYDYTNDLSIE 

TDTERENMKCVILGFAIWSTGITAVLLVLIFVLRKRIKLTWEE,FQITNKAISSAPFLIFQPLWTFA 

ILIFFWWLWVAWLLSLGTAGAAOVMEGGOVEYKPLSGIRYMWSYHLIGLIWTSE FILACQOMTIA 

GAVVTCYFNRSKNDPPDHPILSSLSELFFYHOGTWWKGS FLISVWRIPRI IWMYMONALKEQOHG 

ALSRYLFRCCYCCF'WCLDKYLLHLNONAYTTTAINGTDFCTSAKDAFKILSKNSSHFTSINCEGD 

FIIFLGKVLVWCFTWFGGLMAFNYNRAFOVWAVPLLLWAFFAYLVAHSFLSWFETWLDALFLCFA 

VDLETNDGSSEKPYFMDQEFLSFWKRSNKLNNARAQQDKHSLRNEEGTELQAIVR 

Important features: 
Signal peptide: 

artino acids 1-20 

Putative transmembrane domains: 

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

N-glycosylation sites. 

actino acids 204-208. 295-299, 313-317 

N-myristoylation sites. 

amino acids 147-153, 178-184, 196-202, 296-275, 342-348 
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FIGURE 33 
GTTCGATTAGCTCCTCTGAGAAGAAGAGAAAAGGTTCTTGGACCTCTCCCTGTTTCTTCCTTAGA 
ATAATTTGTATGGGATTTGTGATGCAGGAAAGCCTAAGGGAAAAAGAATATTCATTCTGTGTGGT 

GAAAATTTTTTGAAAAAAAAATTGCCTTCTTCAAACAAGGGTGTCATTCTGATATTTATGAGGAC 
TGTTGTTCT CACTATGAAGGCATCTGTTATTGAAATGTTCCTTGTTTTGCTGGTGACTGGAGTAC 
ATTCAAACAAAGAAACGGCAAAGAAGATTAAAAGGCCCAAGTTCACTGTGCCT CAGATCA ACTGC 
GATGT CAAAGCCGGAAAGATCATCGATCCTGAGTTCATTGTGAAATGTCCAGCAGGATGCCAAGA 
CCCCAAATACCATGTTTATGGCACTGACGTGTATGCATCCTACTCCAGTGTGTGTGGCGCTGCCG 
TACACAGTGGTGTGCTTGATAATTCAGGAGGGAAAATACTTGTTCGGAAGGTTGCTGGACAGTCT 
GGTTACAAAGGGAGTTATTCCAACGGTGTCCAATCGTTATCCCTACCACGATGGAGAGAATCCTT 
TACGTCTTAGAAAGTAAACCCAAAAAGGGTGTAACCTACCCATCAGCCTTACATACT CATCAT 
CGAAAAGCCAGCTGCCCAAGCAGGTGAGACCACAAAAGCCTATCAGAGGCCACCTATTCCAGGG 
ACAACTGCACAGCCGGTCACTCTGATGCAGCTTCTGGCTGTCACTGTAGCTGTGGCCACCCCCAC 
CACCTTGCCAAGGCCACCCCTTCTGCTGCTTCACCACCAGCATCCCCAGACCACAATCAGTGG 
GCCACAGGAGCCAGGAGATGGATCTCTGGTCCACTGCCACCTACACAAGCAGCCAAAACAGGCCC 
AGAGCTGATCCAGGTATCCAAAGGCAAGATCCTTCAGGAGCTGCCTTCCAGAAACCTGTTGGAGC 
GGATGTCAGCCTGGGACTTGTTCCAAAAGAAGAATTGAGCACACAGTCTTTGGAGCCAGTATCCC 
TGGGAGATCCAAACTGCAAAATTGACTTGTCGTTTTTAATGATGGGAGCACCAGCATTGGCAAA 

CGGCGATTCCGAATCCAGAAGCAGCTCCTGGCTGATGTTGCCCAAGCTCTTGACATTGGCCCTGC 
CGGCCACTGATGGGTGTTGTCCAGAEGGAGACAACCCTGCTACT CACTTAACCTCAAGACAC 
ACACGAATTCTCGAGATCTGAAGACAGCCATAGAGAAAATTACTCAGAGAGGAGGACTTTCTAAT 
GTAGGTCGGGCCATCTCCTTTGTGACCAAGAACTTCTTTTCCAAAGCCAATGGAAACAGAAGCGG 
GGCTCCCAATGTGGTGGTGGTGATGGTGGATGGCTGGCCCACGGACAAAGTGGAGGAGGCTTCAA 
GACTTGCGAGAGAGTCAGGAATCAA CATTTTCTTCAT CACCATTGAAGGTGCTGCTGAAAATGAG 
AAGCAGTATGTGGTGGAGCCCAACTTTGCAAACAAGGCCGTGTGCAGAACAAACGGCTTCTACTC 
GCTCCACGTGCAGAGCTGGTTTGGCCTCCACAAGACCCTGCAGCCTCTGGTGAAGCGGGTCTGCG 
ACACTGACCGCCTGGCCTFGCAGCAAGACCTGCTTGAACTCGGCTGACATTGGCTTCGTCATCGAC 
GGCTCCAGCAGTGTGGGGACGGGCAACTTCCGCACCGTCCTCCAGTFTGTGACCAACCT CACCAA 
AGAGTTTGAGATTTCCGACACGGACACGCGCATCGGGGCCGTGCAGTACACCTACGAACAGCGGC 

TGGAGTTTGGGTTCGACAAGTACAGCAGCAAGCCTGACATCCTCAACGCCATCAAGAGGGTGGGC 
TACTGGAGTGGTGGCACCAGCACGGGGGCTGCCATCAACTTCGCCCEGGAGCAGCTCTTCAAGAA 
GTCCAAGCCCAACAAGAGGAAGT'TAATGATCCTCAT CACCGACGGGAGGCCTACGACGACGTCC 
GGATCCCAGCCATGGCGCCCATCTGAAGGGAGTGATCACCTAGCGATAGGCGTTGCCTGGGCT 
GCCCAAGAGGAGCTAGAAGTCATTGCCACTCACCCCGCCAGAGACCACTCCTTCTTTGTGGACGA 
GTTTGACAAC CTCCATCAGTATGTCCCCAGGATCATCCAGAA CATTTGTACAGAGTTCAACT CAC 

AGCCTCGGAACTGAATTCAGAGCAGGCAGAGCACCAGCAAGTGCTGCTTTACTAACTGACGTGTT 
GGACCACCCCACCGCTTAATGGGGCACGCACGGTGCATCAAGTCTTGGGCAGGGCATGGAGAAAC 
AAATGTCTTGTTATTATTCTTTGCCATCATGCTTTTTCATATTCCAAAACTTGGAGTACAAAGA 
TGATCACAAACGTATAGAATGAGCCAAAAGGCTACATCATGTTGAGGGTGCGGAGATTTTACA 
TTTGACAATTGTTTTCAAAATAAATGTTCGGAATACAGTGCAGCCCTTACGACAGGCTTACGTAG 
AGCTTTTGTGAGATTTTTAAGTTGTTATTTCTGATTTGAACTCTGTAACCCTCAGCAAGTTTCAT 
TTTTGTCATGACAATGTAGGAATTGCTGAATAAATGTTTAGAAGGATGAAAAATAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAG 
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FIGURE 34 
MRTV VLTMKASWIEMFLVLLVTGVHSNKETAKKIKRPKFTVPOINCDVKAGKIIDPEFIVKCPAG 

CCDPKYHWYGTDVYASYSSVCGAAVHSGVLDNSGGKILWRKVAGQSGYKGSYSNGWQSLSLPRWR 

ESFIVLESKPKKGWTYPSALTYSSSKSPAAQAGETTKAYQRPPIPGTTAOPVTLMQLLAWTWAVA 

TPTTLPRPSPSAASTTSIPRPOSVGHRSQEMDLWSTATYTSSQNRPRADPGIORODPSGAAFCKP 
VGADVSLGLVPKEELSTQSLEPWSLGDPNCKIDLS FLIDGSTSIGKRRFRICKCLLADWAQALDI 

GPAGPLMGVVQYGDNPATHFNLKTHTNSRDLKTAIEKITQRGGLSNVGRAISFVTKNFFSKANGN 
RSGAPNVVV VMVDGWPTDKWEEASRLARESGINIFFITIEGAAENEKQYVVEPNFANKAVCRTNG 

FYSLHVOSWFGLHKTLOPLWKRVCDTDRLACSKTCLNSADIGFWIDGSSSVGTGNERTVLQFVTN 
LTKEFEISDTDTRIGAVQYTYEQRLEFGFDKYSSKPDILNAIKRVGYWSGGTSTGAAIN FALEQL 
FKKSKPNKRKLMILITDGRSYDDVRIPAMAAHLKGWITYAIGVAWAAQEELEVIATHPARDHSFF 

WDEFDNLHQYVPREIQNICTEFNSQPRN 

important features: 

Signal peptide: 

amino acids i-26 

Transmembrane domain : 

amino acids 181-200 

N-glycosylation sites. 

amino acids 390-394, 52O-524 

N-myristoylation sites. 

amino acids 23-29, 93-99, 15-121 262-268, 367-373. 389-395, 

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

Amidation site. 

amino acids 304-308 
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FIGURE 35 
CCGAGCACAGGAGATTGCCTGCGTTTAGGAGGTGGCTGCGTTGTGGGAAAAGCTATCAAGGAAGAAATTGC 

CAAACCAGCIETTCTGTTTCAGAGTAGCACAACAGATCGAGGTAATAAGCAGGAAT 

ACAGAAAACAACAAAAAACTTAAGCTTAATTCATCGGAATCCACAGTTTCTTAGCTCCCTGGACCC 

GGTTGACCTGTTGGCTCTTCCCGCTGGCTGCTCTATCACGTGGTGCTOTCCGACTACT CACCCCGAGTGTA 

AAGAACCTTCGGCTCGCGTGCTTCTGAGCTGCTGTGGATGGCCTCGGCTCTCTGGACTGTCCTTCCGAGTA 
GGATGTCACTGAGATCCCTCAAATGGAGCCTCCTGCTGCTGTCACTCCTGAGTTTCTTTGTGATGTGGTAC 

CTCAGCCTTCCCCACTACAATGTGATAGAACGCGTGAACTGGATGTACTTCTATGAGTATGAGCCGATTTA 
CAGACAAGACTTTCACTTCACACTTCGAGAGCATTCAA ACTGCTCTCATCAAAATCCATTTCTGGTCATTC 

TGGGACCTCCCACCCTTCAGATGTGAAAGCCAGGCAGGCCATTAGAGTTACTGGGGGAAAAAAAGTCF 

TGGIGGGGATAGAGGTTCTTACATTTTTCTTATTAGGCCAAGAGGCTGAAAAGGAAGACAAAATGTTGGC 

ATTGTCCTTAGAGGATGAACACCTTCTTTATGGTGACATAATCCGACAAGATTTTTTAGACACATATAATA 
ACCTGACCTTGAAAACCATTATGGCATCAGGTGGGTAACTGAGTTTTGCCCCAAGCCAAGTACGTAATG 

AAGACAGACACTGATGTTCACAATACTGGCAATTAGGAAGTATCTFTAAACCTAAACCACTCAGA 

GAAGTTTTTCACAGGFTATCCTCTAATTGAAATTATTCCTATAGAGGATTTTACCAAAAAACCCAATTT 

CTTACCAGGAGTATCCTTCAAGGTGTTCCCCCATACTGCAGTGGGTTGGGTTAATAATGTECCAGAGAT 

TTGGTGCCAAGGATCTATGAAATGATGGGTCACGTAAAACCCATCAAGTTTGAAGATGTTTATGTCGGGAT 

CTGTTTGAATTATTAAAAGTGAACATTCATATTCCAGAAGACACAAATCTTTTCTTTCTATATAGAATCC 

ATTGGATGTCTGTCAACTGAGACGTGTGATTGCAGCCCATGGCTTTTCTCCAAGGAGATCATCACTTT 

TGGCAGGTCATGCTAAGGAACACCACATGCCATTATTAACTTCACATTCTACAAAAAGCCTAGAAGGACAG 
GATACCTTGTGGAAAGTGTTAAATAAAGTAGGTACTGTGGAAAATTCATGGGGAGGTCAGTGTGCTGGCTT 
ACACTGAACTGAAACTCATGAAAAACCCAGACTGGAGACTGGAGGGTTACACTTGTGATTATAGTCAGG 

CCCTTCAA AGATGATATGTGGAGGAATAAATATAAAGGAAGGAGGTTTTTGCTAAAGAAAAAAGG 

ACCAAACAATTTGGACA GTCATTCTGAGACTAGAATTTCTAAAAGGGTGTTACTGAGTTATAAGCTCA 

CTAGGCTGTAAAAACAAAACAAGTAGAGTTTTATATTGAACAAGTAGICACTTGAAGGTTTTGGTA 

ATCTTATGTGGATTACCAATTAAAAATATATGTAGTECTGGCAAAAAACTTCECACTGAAGTAFA 

CTGAACAAAATTTTACCTGTTTTTGGTCATAAAAGTACTCAAGATGTTGCAGTATTTCACAGTTATT 

ATTATTTAAAATTACTTCAACTTTGTGTTTTTAAATGTTTTGACGATTTCAATACAAGATAAAAAGGATAG 

TGAATCATTCTTTACATGCAAACATTTTCCAGTTACTTAACTGATCAGTTTATTATTGATACATCACTCCA 

TTAAEGTAAAGTCATAGGTCATATTGCATACAGTAATCTCTTGGACTTTGTTAAATATTACTGGGT 

AATATAGAGAAGAATTAAAGCAAGAAAATCGAAAA 
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FIGURE 36 
MASALWTVLPSRMSLRSLKWSLLLLSLLSFFVMWYLSLPHYNVIERVNWMYFYEYEPIYRQDFHF 
TLREHSNCSHQNPFLVILWTSHPSDWKARQAIRVTWGEKKSWWGYEVLTFFLLGQEAEKEDKMLA 
LSLEDEHLLYGDIIRODFLDTYNNLTLKTIMAFRWVTEFCPNAKYVMKTDTDWFINTGNLVKYLL 
NLNHSEKFFTGYPLIDNYSYRGFYOKTHISYOEYPFKVFPPYCSGLGYIMSRDLVPRIYEMMGHV 
KPIKFEDWYVGICLNLLKVNIHIPEDTNLFFLYRIHLDVCOLRRVIAAHGFSSKEIITFWOVMLR 
NTTCHY 

Important features: 

Type II transmembrane domain : 
amino acids 20-39 

N-glycosylation sites. 

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

Glycosaminoglycan attachment site. 
amino acids 239-243 

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

N-myristoylation site. 
anino acids 271-277 
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FIGURE 38 
MELGCWTOLGLTFLOLLLISSLPREYTVINEACPGAEWNIMCRECCEYDQIECVCPGKREVWGYT 
IPCCRNEENECDSCLIHPGCTIFENCKSCRNGSWGGTLDDFY VKGFYCAECRAGWYGGDCMRCGQ 

VLRAPKGOILLESYPLNAHCEWTIHAKPGFVIQLRFVMLSLEFDYMCQYDY VEVRDGDNRDGOII 

KRVCGNERPAPICSIGSSLHWLFHSDGSKNEDGFHAIYEEITACSS SPCFHDGTCVLDKAGSYKC 

ACLAGYTGORCENLLEERNCSDPGGPWNGYQKITGGPGLINGRHAKIGTV WSFFCNNSYWLSGNE 

KRTCQQNGEWSGKQPICIKACREPKISDLVRRRVLPMOVQSRETPLHQLYSAAFSKQKLQSAPTK 
KPALPFGDLPMGYOHLHTQLOYECISPFYRRLGSSRRTCLRTGKWSGRAPSCIPICGKIENITAP 
KTOGLRWPWOAAYRRTSGVHDGSLHKGAWFLVCSGALVINERTWWWAAHCVTDLGKVTMIKTADL 

KWWLGKFYRDDDRDEKTIQSLQISAIILHPNYDPILLDADIAILKLLDKARISTRVQPICLAASR 
DLSTSFQESHITWAGWNVLADVRSPGFKNDTLRSGWWSWWDSLLCEEQHEDHGIPWSWTBNMFCA 
SWEPTAPSDICTAETGGIAAWSFPGRASPEPRWHLMGLWSWSYDKTCSHRLSTAFTKWILPFKDWI 

ERNMK 

Important features of the protein: 

Signal peptide: 
anino acids 1-23 

EGF-like domain cysteine pattern signature. 
amino acids 26 O-272 

N-glycosylation sites. 

amino acids 96-10C 279-283, 31 6-320, 451 - 455, 614-618 
N-myristoylation sites. 

amino acids 35-41, 97-103, 256-262, 284-290, 298-304, 308-314, 

474 - 480. 491 - 497, 638-644, 666-672 

AIllidation site. 

artino acids 56-60 

Serine proteases, trypsin family. 
amino acids 489-506 

CUB domain proteins profile. 
amino acids 150-167 
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FIGURE 39 
GGTTCCTACAFCCTCTCAT. CTGAGAATCAGAGAGCATAATCTTCTTACGGGCCCGTGATTTATTAACGTGGCTTAATC 

GAAGGTTCTCAGTCAAATTCTTTGTGACTACTGATTGTGGGGGCATGGCAAGGTTTGCTTAAAGGAGCTIGGCTGG 

TTTGGGCCCTTGTAGCTGACAGAAGGTGGCCAGGGAGAATGCAGCACACTGCTCGGAGAATGAAGGCGCTTCTGTTGC 
TGGTCTTGCCTTGGCCAGTCCGCTAACTACATTGACAATGGGGCAACCTGCACTTCCTGTATTCAGAACTCTGTA 

AAGGGCCCCCACTACGGCCTGACCAAAGATAGGAAGAGGCGCTCACAAGAGGCTGCCAGACGGCTGTGCGAGCC 

TCACAGCCACGGCTCCCTCCCCAGAGGTTTCTGCAGCTGCCACCATCTCCTTAATGACAGACGAGCCTGGCCTAGACA 

ACCCTGCCACGTGCCCGGCAGAGGACGGGCAGCCAGCAATCAGCCCAGGGACTCGGCCGGAGCAACCGAACTA. 

GGGCACGGCCCTTGAGAGATCCACTATAGAAGCAGATCATTTAAAAAAATAAATCGAGCTTTGAGTGTTCTTCGAA 

GGACAAAGAGCGGGAGTGCAGTTGCCAACCATGCCGACCAGGGCAGGGAAAATTCTGAAAACACCACTGCCCCTGAAG 
TCTCTCCAAGGTTGTACCACCTGATTCCAGATGGTGAAATTACCAGCATCAAGACAATCGAGTAGACCCAGTGAAA 

GCCTCTCTATAGGCTGGGGGAGGTAGCGAAACCCCACGGTCCATACATACCAACACAFTACGTGATGGGG 

TCACGCCAGAGACGGCCGGCTACTGCCAGGAGACATCATTCTAAAGGTCAACGGGATGGACATCAGCAATGTCCCTC 

ACAACTACGCTGGCGCTCCEGCGGCAGCCCGCCAGGTGCTGTGGCIGACTGTGAGCGTGAACAGAAGTTCCGCA 

GCAGGAACAATGGACAGGCCCCGGATGCCTACAGACCCCGAGATGACAGCTTTCATGGATCTCAACAAAAGTAGCC 

CCGAGGAGCAGCTTGGAATAAAACTGGTGCGCAAGGTGGATGAGCCTGGGGTTTTCATCTTCAATGTGCGGATGGCG 

GTGTGGCATATCGACATGGTCAGCTGAGGAGAATGACCGTGTGTTAGCCATCAAGGACAGATCTCGATATGGCA 

GCCCAGAAAGGCGGCTCATCTGATTCAGGCCAGTGAAAGACGGTTCACCTCGTCGGTCCGCCAGGTTCGGCAGC 

GGAGCCCTGACACTICAGGAAGCCGGCTGGAACAGCAATGGCAGCGGTCCCCAGGGCCAGGGSAGAGGAGCA ACA 

CTCCCAAGCCCCCCACCACAATTACTTGTCATGAGAAGGTGGTAAATATCCAAAAAGACCCCGGTAATCTCTCG 

GCATGACCSTCGCAGGGGGAGCATCACATAGAGAAGGGATTGCCATCATGECATCAGTGTTGAGCCCGGAGGAG 

ECATAAGCAGAGATGGAAGAAAAAAACAGGTGACATTTTGTTGAATGTGGATGGGGTCGAACTGACAGAGGCAGCC 

GGAGTGAGSCAGGGCATTATTGAAAAGAACATCATCCCGATAGTACTAAAGCTTTGGAAGTCAAASA GTATGAGC 

CCCAGGAAGACTGCAGCAGCCCAGCAGCCCGGACTCCAACCACAACATGGCCCCACCCAGTGACTGGTCCCCATCC 

GGGTCATGGGCTGGAATTACCACGGGCTGTATAACTGTAAAGATATTGTATTACGAAGAAACACAGCTGGAAGTC 

TGGGCTTCGCATTGAGGAGGAGAAGAATACAAGGAAACAAACCTTTTTTCATCAAATCCATTGTTGAAGGAA 

CACCAGCATACAATGATGGAAGAATTAGATGTGGGAATTCTTCTFGCTGTCAATGGEAGAAGTACACAGGAATGA 

TACATGCIGCTGGCAAGACGCTGAAAGAACTTAAAGGAAGAATAC CTAACTAGTTTCTTGGCCTGGCACTT 

TTTTATAGAATCAATGATGGGTCAGAGGAAAACAGAAAAATCACAAATAGGCTAAGAAGTTGAAACACTATATFTATC 
TGTCAGTTTFAATTAAAGAAAGAAACAGTAAAAATGTCAGGAAAAGTAGATCATCTAATGAAAGCCAGT 

ACACCTCAGAAAATATGATTCCAAAAAAATAAAACTACTAGTTTTTTTTCAGTGTGGAGGATTCTCATTACTCTAC 

AACATTGTTTATATTTTTTCTATTCAATAAAAAGCCCTAAAACAACTAAAATGATTGATTTGTATACCCCACTGAATT 

CAACCGATTAAATAAAAIGGTAATGCTGAAGTCGCCAAGGGTACATATGGCCATTTTTAATTACAGCT 

AAAATATTTTTTAAAATGCATIGCTGAGAAACGTTGCTTTCATCAAACAAGAATAAATATTTTTCAGAAGTTAAA 
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FIGURE 40 
MKA, LLWLPWSPANY DNVGNLHFLYSELCKGASHYGLTKDRKRRSODGCPDGCASLTATAPS 

PEWSAAATISLMTDEPGLDNPAYVSSAEDGOPAISPWDSGRSNRTRARPFERSTIRSRSFKKINR 

ALSVLRRTKSGSAVANHADOGRENSENTTAPEVFPRLYHILIPDGEITSIKINRVDPSESLSIRLV 

GGSETPLWHIIQHIYRDGVIARDGRLLPGDEILKVNGMDISNVPHNYAVRLLROPCQVLWT, TVM 

REOKERSRNNGOAPDAYRPRDDSFHVILNKSSPEEQLGIKLVRKVDEPGVFIFNVLDGGVAYRHG 

QLEENDRVLAINGHDLRYGSPESAAHLIQASERRVHLVVSRQWRQRSPDIFQEAGWNSNGSWSPG 
PGERSNTPKPLHPTITCHEKV VNIQKDPGESLGMTWAGGASHREWDLPIY WISWEPGGVISRDGR 

IKT GDILLNWDGWELTEWSRSEAVALEKRTSSSIWLKALEWKEYEPOEDCSSPAALDSNHNMAPP 

SDWSPSWWMWLELPRCLYNCKDIWLRRNTAGSLGFCIWGGYEEYNGNKPFFIKSIVEGTPAYNDG 

RIRCGILLAWNGRSTSGMHACIARLLKELKGRITLTIWSWPGTFL 

Important features: 
Signal peptide: 

amino acids 1-15 

N-glycosylation sites. 

artino acids 108-112, 5-161, 289-293 384-388 

Tyrosine kinase phosphorylation sites. 

aIllino acids 433-441, 492-500 

N-myristoylation sites. 

amino acids 51-57, 14 1-147, 233-239, 344-350, 423-429, 447-453, 

467-473, 603-609 
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FIGURE 41 
ACCAGGCATTGTATCTTCAGTTGTCATCAAGTTCGCAATCAGATTGGAAAAGCTCAACTTGAAGCTTT 

CTTGCCTGCAGTGAAGCAGAGAGATAGATATTATTCACGTAATAAAAAACATGGGCTTCAACCTGACT 
TTCCACCTTTCCTACAAATTCCGATTACTGTTGCTGTTGACTTTGTGCCTGACAGTGGTTGGGTGGGC 

CACCAGTAACTACTTCGTGGGTGCCATTCAAGAGATTCCTAAAGCAAAGGAGTTCATGGCTAATTCC 
ATAAGACCCTCATTTTGGGGAAGGGAAAAACCTGACTAATGAAGCATCCACGAAGAAGGTAGAACT 
GACAACTGTCCTTCTGTGTCTCCTTACCTCAGAGGCCAGAGCAAGCTCATTTTCAA ACCAGATCT CAC 

TTTGGAAGAGGTACAGGCAGAAAATCCCAAAGTGTCCAGAGGCCGGTATCGCCCTCAGGAATGTAAAG 

CTTACAGAGGGTCGCCATCCTCGTTCCCCACCGGAACAGAGAGAAACACCTGATGTACCTGCTGGAA 
CATCTGCATCCCTTCCTGCAGAGGCAGCAGCTGGATTATGGCATCTACGTCATCCACCAGGCTGAAGG 
TAAAAAGTTTAACGAGCCAAACTCTTGAATGTGGGCTATCTAGAAGCCCTCAAGGAAGAAAATTGGG 
ACTGCTTTATATTCCACGATGTGGACCTGGTACCCGAGAATGACTTTAACCTTTACAAGTGTGAGGAG 
CATCCCAAGCATCTGGTGGTTGGCAGGAA CAGCACTGGGTACAGGTTACGTTACAGTGGATATTTGG 

GGGTGTTACTGCCCTAAGCAGAGAGCAGTTTTTCAAGGTGAATGGATTCTCTAACAACTACTGGGGAT 
GGGGAGGCGAAGACGATGACCFCAGACTCAGGGTTGAGCTCCAAAGAATGAAAATTTCCCGGCCCCTG 
CCTGAAGTGGGTAAATATACAATGGTCTTCCACACTAGAGACAAAGGCAATGAGGTGAACGCAGAACG 
GATGAAGCTCTTACACCAAGTGTCACGAGTCTGGAGAACAGATGGGTTGAGTAGTTGTTCTTATAAAT 

TAGTATCTGTGGAACACAATCCTTTATATATCAACATCACAGTGGATTTCTGGTTTGGTGCATGACCC 
TGGATCTTTTGGTGATGTTTGGAAGAACTGATTCTTTGTTTGCAATAATTTTGGCCTAGAGACTTCAA 
ATAGTAGCACACATTAAGAACCTGTTACAGCTCATTGTTGAGCTGAATTTTTCCTTTTTGTATTTTCT 
TAGCAGAGCTCCTGGTGATGTAGAGTATAAAACAGTTGTAACAAGACAGCTTTCTEAGCATTTTGAT 

CATGAGGGTTAAATATGTAATATGGATACTTGAAGGACTTTATATAAAAGGAGACTCAAAGGATAA 
AATGAACGCTATTTGAGGACTCTGGTTGAAGGAGATTTATTTAAATTTGAAGTAATATATTAFGGGAT 
AAAAGGCCACAGGAAATAAGACTGCTGAATGTCTGAGAGAACCAGAGTTGTTCTCGTCCAAGGTAGAA 
AGGTACGAAGATACAATACTGTTATTCATTTATCCTGTACAATCATCTGEGAAGTGGTGGTGTCAGGT 
GAGAAGGCGTCCACAAAAGAGGGGAGAAAAGGCGACGAATCAGGACACAGTGAACTTGGGAATGAAGA 
GGTAGCAGGAGGGTGGAGTGTCGGCTGCAAAGGCAGCAGTAGCTGAGCTGGTTGCAGGTGCTGATAGC 
CTTCAGGGGAGGACCTGCCCAGGTATGCCTTCCAGTGATGCCCACCAGAGAATACAFTCTCTATTAGT 
TTTTAAAGAGTTTTTGTAAAATGATTTTGACAAGTAGGATATGAATTAGCAGTTTACAAGTTTACAT 
ATTAACTAATAATAAATATGTCTATCAAATACCTCTGTAGAAAATGTGAAAAAGCAAAA 
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FIGURE 42 
MGFNLTFHLSYKFRLLL LLTLCLTV VGWATSNYFWGAIQEIPKAKEFMANFHKTLILGKGKTLTN 

EASTKKVELDNCPSVSPYLRGQSKLIFKPDLTLEEWQAENPKVSRGRYRPQECKALQRVAILVPH 
RNREKHLMYLLEHLHPFLORQQLDYGIYVIHCAEGKKFNRAKLLNVGYLEALKEENWDCFIFHDV 
DLVPENDFNLYKCEEHPKHLVWGRNSTGYRLRYSGYFGGVTALSREQFFKVNGFSNNYWGWGGED 
DDLRLRVELORMKISRPLPEWGKYTMVFHTRDKGNEVNAERMKLLHOWSRVWRTDGLSSCSYKLV 
SVEHNPLYINITWDFWFGA 

Important features: 
Signal peptide: 

amino acids 1-27 

N-glycosylation sites. 
amino acids 4-8 220-224, 335-339 

Xylose isomerase proteins. 
anino acids 19-2O2 
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FIGURE 43 
GCTCAAGACCCAGCAGTGGGACAGCCAGACAGACGGCACGATGGCACTGAGCTCCCAGATCTGGG 
CCGCTTGCCTCCTGCTCCTCCTCCTCCTCGCCAGCCTGACCAGTGGCTCTGTTTTCCCACAACAG 
ACGGGACAACTTGCAGAGCTGCAACCCCAGGACAGAGCTGGAGCCAGGGCCAGCTGGATGCCCAT 

GTTCCAGAGGCGAAGGAGGCGAGACACCCACTTCCCCATCTGCATTTTCTGCTGCGGCTGCTGTC 
ATCGATCAAAGTGTGGGATGTGCTGCAAGACGTAGAACCTACCTGCCCTGCCCCCGTCCCCTCCC 
TTCCTTATTTATTCCTGCTGCCCCAGAA CATAGGTCTTGGAATAAAATGGCTGGTTCTTTTGTTT 

TCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 44 
MALSSCIWAACLLL LLL LASLTSGSVFPQQTGQLAELQPQDRAGARASWMPMFQRRRRRDTHFPI. 
CIFCCGCCHRSKCGMCCKT 

Important features: 
Signal peptide: 
amino acids 1-24 

cAMP- and ccMP-dependent protein kinase phosphorylation site. 

aItalino acids 58-59 

N-Inyristoylation site. 
artino acids 44-50 

Prokaryotic membrane lipoprotein lipid attachment site. 
amino acids 1-12 
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FIGURE 45 
GTGGCTTCATTTCAGTGGCTGACTTCCAGAGAGCAATATGGCTGGTTCCCCAACATGCCT CACCC 
TCATCTATATCCTTTGGCAGCTCACAGGGTCAGCAGCCTCTGGACCCGTGAAAGAGCTGGTCGGT 
TCCGTTGGTGGGGCCGTGACTTTCCCCCTGAAGTCCAAA GTAAAGCAAGTTGACTCTATTGTCTG 

GACCTTCA ACACAACCCCTCTTGTCACCATACAGCCAGAAGGGGGCACTATCATAGTGACCCAAA 

ATCGTAATAGGGAGAGAGTAGACTTCCCAGATGGAGGCTACTCCCTGAAGCTCAGCAAACTGAAG 
AAGAATGACT CAGGGATCACTATGTGGGGATATACAGCTCATCACTCCAGCAGCCCTCCACCCA 

GGAGTACGTGCTGCATGTCTACGAGCACCTGTCAAAGCCTAAAGTCACCATGGGTCTGCAGAGCA 
ATAAGAATGGCACCTGTGTGACCAATCTGACATGCTGCATGGAACATGGGGAAGAGGATGGATT 
TATACCTGGAAGGCCCTGGGGCAAGCAGCCAATGAGTCCCATAATGGGTCCATCCTCCCCATCTC 
CTGGAGATGGGGAGAAAGTGATATGACCTTCATCTGCGTTGCCAGGAACCCTGTCAGCAGAAACT 
TCTCAAGCCCCATCCTTGCCAGGAAGCTCTGTGAAGGTGCTGCTGATGACCCAGATTCCTCCATG 
GTCCTCCTGTGTCTCCTGTTGGTGCCCCTCCTGCTCAGTCTCTTTGTACTGGGGCTATTTCTTTG 
GTTTCTGAAGAGAGAGAGACAAGAAGAGTACATTGAAGAGAAGAAGAGAGTGGACATTGTCGGG 
AAACTCCTAACATAGCCCCCATTCTGGAGAGA ACACAGAGTACGACACAATCCCTCACACTAAT 

AGAACAATCCEAAAGGAAGATCCAGCAAATACGGTTTACTCCACTGTGGAAATACCGAAAAAGAT 
GGAAAATCCCCACTCACTGCTCACGATGCCAGACACACCAAGGCTATTTGCCTATGAGAATGTTA 
TCTAGACAGCAGTGCACTCCCCTAAGTCTCTGCTCA 
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FIGURE 46 
MAGSPTCLTLIYILWQLTGSAASGPVKELVGSVGGAVTEPLKSKWKQVDSIVWTFNTTPLVTIOP 
EGGTIIVTQNRNRERVDFPDGGYSLKLSKLKKNDSGIYYWGIYSSSLQQPSTQEYWLHWYEHLSK 
PKWTMGLOSNKNGTCWTNLTCCMEHGEEDWIYTWKALGQAANESHNGSILPISWRWGESDMTFIC 
WARNPVSRNFSSPILARKLCEGAADDPDSSMVLLCLLLVPLLLSLFWLGLFLWFLKREROEEYIE 
EKKRWDICRETPNICPHSGENTEYDTIPHTNRTILKEDPANTWYSTWEIPKKMENPHSLTMPDT 
PRLFAYENW. 

Important features: 
Signal peptide: 

amino acids 1-22 

Transmembrane domain : 

artino acids 224-250 

Leucine Zipper pattern. 
airino acids 229-251 

N-glycosylation sites. 
amino acids 98-102, 142-146, 148-152, 172-176, 176-18O, 204-208, 
291 - 295 
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FIGURE 47 
GGCTCGAGCGTTTCTGAGCCAGGGGTGACCATGACCTGCTGCGAAGGATGGACATCCTGCAATCG 
ATTCAGCCTGCTGGTTCTACTGCTGTTAGGAGTAGTTCTCAATGCGATACCTCTAATTGTCAGCT 
TAGTTGAGGAAGACCAATTTTCT CAAAACCCCATCTCTTGCTTTGAGTGGTGGTTCCCAGGAATT 

ATAGGAGCAGGTCTGATGGCCATTCCAGCAACAACAATGTCCTTGACAGCAAGAAAAAGAGCGTG 
CTGCAACAACAGAACTGGAATGTTTCTTTCATCATTTTTCAGTGTGATCACAGTCATTGGGCTC 
TGTATTGCATGCTGATATCCATCCAGGCTCTCTTAAAAGGTCCTCTCATGTGTAATTCTCCAAGC 
AACAGTAATGCCAATTGTGAATTTTCATTGAAAAACATCAGTGACATTCATCCAGAATCCTTCAA 
CTTGCAGTGGTTTTTCAATGACTCTTGTGCACCTCCTACTGGTTTCAATAAACCCACCAGTAACG 
ACACCATGGCGAGTGGCTGGAGAGCATCTAGTTTCCACTCGATTCTGAAGAAAACAAACATAGG 
CTTATCCACTTCTCAGTATTTTTAGGTCTATTGCTTGTTGGAATTCTGGAGGTCCTGTTTGGGCT 
CAGTCAGATAGTCATCGGTTTCCTTGGCTGTCTGTGTGGAGTCTCTA AGCGAAGAAGTCAAATTG 

TGTAGTTTAATGGGAATAAAATGTAAGTATCAGTAGTTTGAAAAAAAAAAA 
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FIGURE 48 
MTCCEGWTSCNGFSLLWLLLLGVVENAIPLIVSLVEEDOFSQNPSCFEWWFPGIIGAGLMAIPA 
TTMSLTARKRACCNNRTGMFLSSFFSWITWIGALYCMLISIQALLKGPLMCNSPSNSNANCE FSL 
KNISDIHPESFNLCWFFNDSCAPPTGFNKPTSNDTMASGWRASSFHFDSEENKHRLIHFSVFLGL 
LLWGILEWLFGLSOIVIGFLGCLCGVSKRRSOIW 

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 cogMP-dependent protein kinase phosphorylation site. 
amino acids 223-227 

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

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

TNFRANGFR family cysteine-rich region protein. 
amino acids 4-12 
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FIGURE 49 
ATCCGTTCTCTGCGCTGCCAGCTCAGGTGAGCCCTCGCCAAGGTGACCTCGCAGGACACTGGTGA 
AGGAGCAGTGAGGAACCTGCAGAGTCACACAGTTGCTGACCAATTGAGCTGTGAGCCTGGAGCAG 
ATCCGTGGGCTGCAGACCCCCGCCCCA GTGCCTCTCCCCCTGCAGCCCTGCCCCTCGAACTGTGA 

CATGGAGAGAGTGACCCTGGCCCTTCTCCTACTGGCAGGCCTGACTGCCTTGGAAGCCAATGACC 
CATTTGCCAATAAAGACGATCCCTTCTACTATGACTGGAAAAACCTGCAGCTGAGCGGACTGATC 
TGCGGAGGGCTCCTGGCCATGCTGGGATCGCGGCAGTTCTGAGTGGCAAATGCAAATACAAGAG 
CAGCCAGAAGCAGCACAGTCCTGTACCTGAGAAGGCCATCCCACTCAT CACTCCAGGCTCTGCCA 

CTACTTGCTGAGCACAGGACTGGCCTCCAGGGATGGCCTGAAGCCTAACACTGGCCCCCAGCACC 
TCCTCCCCTGGGAGGCCTTATCCTCAAGGAAGGACTTCTCTCCAAGGGCAGGCTGTTAGGCCCCT 
TTCTGATCAGGAGGCTTCTTTATGAATTAAACTCGCCCCACCACCCCCTCA 
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FIGURE 5O 
MERVTLALLLEAGLTALEANDPFANKDDPFYYDWKNLQLSGLICGGLLAIAGIAAVLSGKCKYKS 
SQKOHSPWPEKAIPLITPGSATTC 

Important features: 
Signal peptide : 

amino acids 1-16 

TranSInerribrane domain : 

amino acids 36-59 

N-myristoylation sites. 

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

Extracellular proteins SCP/Tpx-1/Ag5/PR-1A Sc7. 
amino acids 54- 67 
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FIGURE 51 
GTGGACTCTGAGAAGCCCAGGCAGTTGAGGACAGGAGAGAGAAGGCTGCAGACCCAGAGGGAGGG 
AGGACAGGGAGTCGGAAGGAGGAGGACAGAGGAGGGCACAGAGACGCAGAGCAAGGGCGGCAAGG 
AGGAGACCCTGGTGGGAGGAAGACACTCTGGAGAGAGAGGGGGCTGGGCAGAGATGAAGTTCCAG 
GGGCCCCTGGCCTGCCTCCTGCTGGCCCTCTGCCTGGGCAGTGGGGAGGCTGGCCCCCTGCAGAG 
CGGAGAGGAAAGCACTGGGACAAATATTGGGGAGGCCCTTGGACATGGCCTGGGAGACGCCCTGA 
GCGAAGGGGTGGGAAAGGCCATTGGCAAAGAGGCCGGAGGGGCAGCTGGCTCTAAAGTCAGTGAG 
GCCCTTGGCCAAGGGACCAGAGAAGCAGTTGGCACTGGAGTCAGGCAGGTTCCAGGCTTTGGCGC 
AGCAGATGCTTTGGGCAACAGGGTCGGGGAAGCAGCCCATGCTCTGGGAAACACTGGGCACGAGA 
TTGGCAGACAGGCAGAAGATGTCATTCGACACGGAGCAGATGCTGTCCGCGGCTCCTGGCAGGGG 
GTGCCTGGCCACAGTGGTGCTTGGGAAACTTCTGGAGGCCATGGCATCTTTGGCTCTCAAGGGG 
CCTTGGAGGCCAGGGCCAGGGCAATCCTGGAGGTCTGGGGACTCCGTGGGTCCACGGATACCCCG 
GAAA CTCAGCAGGCAGCTTTGGAATGAATCCTCAGGGAGCTCCCTGGGGTCAAGGAGGCAATGGA 
GGGCCACCAAACTTTGGGACCAACACTCAGGGAGCTGTGGCCCAGCCTGGCTATGGTTCAGTGAG 
AGCCAGCA ACCAGAATGAAGGGTGCACGAATCCCCCACCATCTGGCTCAGGTGGAGGCTCCAGCA 

ACTCTGGGGGAGGCAGCGGCTCACAGTCGGGCAGCAGTGGCAGTGGCAGCAATGGTGACAACAAC 
AATGGCAGCAGCAGTGGTGGCAGCAGCAGTGGCAGCAGCAGTGGCAGCAGCAGTGGCGGCAGCAG 
TGGCGGCAGCAGTGGTGGCAGCAGTGGCAACAGTGGTGGCAGCAGAGGTGACAGCGGCAGTGAGT 
CCTCCTGGGGATCCAGCACCGGCTCCTCCTCCGGCA ACCACGGTGGGAGCGGCGGAGGAAATGGA 

CATAAACCCGGGTGTGAAAAGCCAGGGAATGAAGCCCGCGGGAGCGGGGAATCTGGGATTCAGGG 
CTTCAGAGGACAGGGAGTTTCCAGCAACATGAGGGAAATAAGCAA AGAGGGCAATCGCCTCCTTG 

GAGGCTCTGGAGACAATTATCGGGGGCAAGGGTCGAGCTGGGGCAGTGGAGGAGGGACGCTGTT 
GGTGGAGTCAATACTGTGAACTCTGAGACGTCTCCTGGGATGTTTAACTTTGACACTTTCTGGAA 
GAATTTTAAATCCAAGCTGGGTTTCATCAACTGGGATGCCATAAACAAGGACCAGAGAAGCTCTC 
GCATCCCGTGACCTCCAGACAAGGAGCCACCAGATTGGATGGGAGCCCCCACACTCCCTCCTTAA 
AACACCACCCTCTCATCACTAATCTCAGCCCTTGCCCTTGAAATAAACCTTAGCTGCCCCACAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 52 
MKFOGPLACLLLALCLGSGEAGPLOSGEESTGTNIGEALGHGLGDALSEGWGKAIGKEAGGAAGSKVS 
EALGOGTREAVGTGWROWPGFGAADALGNRWGEAAHALGNTGHEIGRCAEDWIRHGADAVRGSWQGVP 
GHSGAWETSGGHGIFGSQGGLGGQGQGNPGGLGTPWVHGYPGNSAGSFGMNPQGAPWGQGGNGGPPNF 
GTNTOGAVAQPGYGSWRASNONEGCTNPPPSGSGGGSSNSGGGSGSOSGSSGSGSNGDNNNGSSSGGS 
SSCSSSGSSSGGSSGGSSGGSSGNSGGSRGDSGSESSWGSSTGSSSGNHGGSGGGNGHKPGCEKPGNE 
ARGSGESGICGFRGCGVSSNMREISKEGNRLLGGSGDNYRGOGSSWGSGGGDAWGGVNTWNSETS PGM 
FNFDTFWKNFKSKLGFINWDAINKDORSSREP 

Signali peptide: 

amino acids 1-21 

N-glycosylation site. 
amino acids 265-269 

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

Casein kinase II phosphorylation site. 
amino acids 26-30, 109-113, 259-263. 300-304, 304-308 

N-myristoylation site. 
amino acids 17-23, 32-38 42-48, 50-56, 60-66, 61-67, 64-70, 74-8O 
90-96, 96-, O2, 130-136, 140-14 6, 149-155, 152-158, 155-161, 
159-65, 163-169, 178-184, 190-196, 194-200, 199-205, 218-224, 
236-242 238-244, 239-245, 240-24 6, 245-251, 246-252, 249-252, 
253-259, 256-262, 266-272, 270-276, 271-277 275-281, 279-285, 
283-289, 284-290 287-293, 288-29 4, 291-297, 292-298, 295-301, 
298-304, 305-311, 311-317, 315-321, 319-325, 322–328, 323-329 
325-331, 343-349, 354-360, 356-362, 374-380, 381-387, 383-389, 
387-393. 389-395, 395-401 

Cell attachment sequence. 
arcino acids 301-304 
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FIGURE 53 
GGAGAAGAGGTTGTGTGGGACAAGCTGCTCCCGACAGAAGGATGTCGCTGCTGAGCCTGCCCTGG 
CTGGGCCTCAGACCGGTGGCAATGTCCCCATGGCTACTCCTGCTGCTGGTTGTGGGCTCCTGGCT 
ACTCGCCCGCATCCTGGCTTGGACCTATGCCTTCTATAACAACTGCCGCCGGCTCCAGTGTTTCC 
CACAGCCCCCAAAACGGAACTGGTTTTGGGGT CACCTGGGCCTGATCACTCCTACAGAGGAGGGC 

TTGAAGGACTCGACCCAGATGTCGGCCACCTATTCCCAGGGCTTTACGGTATGGCTGGGTCCCAT 
CATCCCCTTCATCGTTTTATGCCACCCTGACACCATCCGGTCTATCACCAATGCCTCAGCTGCCA 
TGCACCCAAGGATAATCTCTTCATCAGGTTCCTGAAGCCCTGGCTGGGAGAAGGGATACTGCTG 

AGTGGCGGTGACAAGTGGAGCCGCCACCGTCGGATGCTGACGCCCGCCTCCAFTTCAACATCCT 
GAAGTCCTATATAACGATCTTCAACAAGAGTGCAAACATCATGCTTGACAAGGGCAGCAC CTGG 

CCTCAGAGGGCAGCAGTCGTCTGGACATGTTTGAGCACATCAGCCTCATGACCTTGGACAGTCTA 
CAGAAATGCACTCAGCTTTGACAGCCATGTCAGGAGAGGCCCAGTGAA TATATTGCCACCAT 

CTTGGAGCTCAGTGCCCTTGTAGAGAAAAGAAGCCAGCATATCCTCCAGCACATGGACTTTCTGT 
ATTACCTCTCCCATGACGGGCGGCGCTTCCACAGGGCCTGCCGCCTGGTGCATGACTTCACAGAC 
GCTGTCATCCGGGAGCGGCGTCGCACCCTCCCCACTCAGGGTATTGAGATTTTTTCAAAGACAA 
AGCCAAGTCCAAGACTTGGATTTCATTGATGTGCTTCTGCTGAGCAAGGATGAAGATGGGAAGG 
CATTGTCAGATGAGGATATAAGAGCAGAGGCTGACACCTTCATGTTGGAGGCCATGACACCACG 
GCCAGTGGCCTCTCCTGGGTCCTGTACAACCTTGCGAGGCACCCAGAATACCAGGAGCGCTGCCG 
ACAGGAGGTGCAAGAGCTTCTGAAGGACCGCGATCCTAAAGAGATTGAATGGGACGACCTGGCCC 
AGCTGCCCTTCCTGACCATGTGCGTGAAGGAGAGCCTGAGGTTACATCCCCCAGCTCCCTTCATC 
TCCCGATGCTGCACCCAGGACAFTGTTCTCCCAGATGGCCGAGTCATCCCCAAAGGCATTACCTG 
CCT CATCGATATATAGGGGTCCAT CACAACCCAACTGTGTGGCCGGATCCGAGGTCTACGACC 

CCTTCCGCTTTGACCCAGAGAACAGCAAGGGGAGGCAC CTCTGGCTTTTATTCCTTTCTCCGCA. 

GGGCCCAGGAACTGCATCGGGCAGGCGTTCGCCATGGCGGAGATGAAAGTGGTCCTGGCGTTGAT 
GCTGCTGCACTTCCGGTTCCTGCCAGACCACACTGAGCCCCGCAGGAAGCTGGAATTGATCATGC 
GCGCCGAGGGCGGGCTTTGGCTGCGGGTGGAGCCCCTGAATGTAGGCTTGCAGTGACTTTCTGAC 
CCATCCACCTGTTTTTTTGCAGATTGTCATGAAAAAACGGTGCTGT CAAA 
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FIGURE 54 
MSLLSLPWLGLRPVAMSPWLL,L,LLWVGSWLLARELAWTYAFYNNCRRLQCFPOPPKRNWFWGHLG 
LITPTEEGLKDSTOMSATYSQGFTWWLGPIIPFIWTCHPDTIRSITNASAAIAPKDNLFIRFLKP 
WLGEGILLSGGDKWSRHRRMLTPAFHFNILKSYITIENKSANIMLDKWOHLASEGSSRLDMFEHI 
SLMTLDSLQKCIFSFDSHCOERPSEYEATILELSALVEKRSQHILOHMDFLYYLSHDGRRFHRAC 
RLVHDFTDAVIRERRRTLPTOGIDDFFKDKAKSKTLDFIDWLLLSKDEDGKALSDEDIRAEADTE 
MFGGHDTTASGTSWVLYNLARHPEYQERCRQEWQELLKDRDPKEIENDDLAQLPFLTMCWKESLR 
LHPPAPFISRCCTODIVLPDGRVIPKGITCLIDIIGVHHNPTVWPDPEWYDPFRFDPENSKGRSP 
LAFIPFSAGPRNCIGOAFAMAEMKVVLALMLLHFRFLPDHTEPRRKLELIMRAEGGLWLRVEPLN 
WGLO 

Important features : 
Transmembrane domains : 

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

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

N-glycosylation sites. 
amino acids 112-116, 168-172 
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FIGURE 55 
ATCGCATCAATTGGGAGTACCATCTTCCTCATGGGACCAGTGAAACAGCTGAAGCGAATGTTTGA 
GCCTACTCGTTTGATTGCAACTATCATGGTGCTGTTGTGTTTTGCACTTACCCTGTGTTCTGCCT 
TTTGGTGGCATAACAAGGGACTTGCACTTACTTCTGCATTTTGCAGTCTTTGGCATTGACGTGG 
TACAGCCTTTCCTTCATACCATTTGCAAGGGATGCTGTGAAGAAGTGTTTTGCCGTGTGTCTGC 

ATAATTCATGGCCAGTTTTATGAAGCTTTGGAAGGCACTATGGACAGAAGCTGGTGGACAGTTTT 
GTAACTATCTTCGAAACCTCTGTCTTACAGACAGTGCCTTTTATCTTGCAGCAATGTGTTGCTT 
GTGATTCGAACATTTGAGGGTTACTTTTGGAAGCAACAATACATTCTCGAACCTGAATGTCAGTA 
GCACAGGATGAGAAGTGGGTTCTGTATCTTGTGGAGTGGAATCTTCCTCATGACCTGTTTCCTC 
TCTGGATGTTGTCCCA CTGAATTCCCATGAATACAAACCTATTCAGCA ACAGCAAAAAAAAAAAA 
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FIGURE 56 
MGPVKQLKRMFEPTRLIATIMVLLCFALTLCSAFWWHNKGLALIFCILOSLALTWYSLSFIPEAR 
DAWKKCFAWCLA 

Important features: 
Signal peptide: 

amino acids 1-33 

Type II fibronectin collagen-binding domain protein. 

anino acids 30-72 
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FIGURE 58 
MLCLCLYWPVIGEAQTEFOY FESKGLPAELKSIFKLSVFIPSOEFSTYRQWKQKIVQAGDKDLDG 
QLDFEEFWHYLQDHEKKLRLVFKILDKKNDGRIDAQEIMQSLRDLGVKISEQQAEKILKSMDKNG 
TMTIDWNEWRDYHLLHPVENIPEIILYWKHSTIFDVGENLTVPDEFTVEEROTGMWWRHLVAGGG 
AGAVSRTCTAPLDRLKVLMQVHASRSNNMGIWGGFTOMIREGGARSLWRGNGINVLKIAPESAIK 
FMAYECIKRLVGSDOETLRIHERLWAGSL, AGAIAQSSIYPMEWLKTRMALRKTGOYSGMLDCARR 
ILAREGVAAFYKGY VPNMLGIIPYAGIDLAVYETLKNAWLQHYAVNSADPGVFWLLACGTMSSTC 

GQLASYPLALVRTRMOAQASIEGAPEVTMSSLFKHILRTEGAFGLYRGLAPNFMKVIPAVSISYv 
WYENLKITLGVOSR 

Important features: 
Signali peptide: 
amino acids 1-i6 

Putative transmembrane dollains: 

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

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

N-glycosylation sites. 
amino acids 129-133, 169-17 3 

Elongation Factor-hand calcium-binding protein. 

amino acids 54-73, 85-104, 21-140 
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FIGURE 59 
GGAAGGCAGCGGCAGCTCCACTCAGCCAGTACCCAGATACGCTGGGAACCTTCCCCAGCCATGGC 
TTCCCTGGGGCAGATCCTCTTCTGGAGCATAATTAGCATCATCATTATTCTGGCTGGAGCAATTG 
CACTCATCATTGGCTTTGGTATTTCAGGGAGACACTCCATCACAGTCACTACTGTCGCCTCAGCT 
GGGAACATTGGGGAGGATGGAATCCTGAGCTGCACTTTTGAACCTGACACAAACTTTCTGATAT 
CGTGATACAATGGCTGAAGGAAGGTGTTTTAGGCTTGGTCCATGAGTTCAAAGAAGGCAAAGATG 
AGCTGTCGGAGCAGGATGAAATGTCAGAGGCCGGACAGCAGTGTTTGCTGATCAAGTGATAGTT 
GGCAATGCCTCTTTGCGGCTGAAAAACGTGCAACT CACAGATGCTGGCACCTACAAATGTTATAT 

CATCACTTCTAAAGGCAAGGGGAATGCTAACCTTGAGTATAAAACTGGAGCCTTCAGCATGCCGG 
AAGTGAATGTGGACTATAATGCCAGCTCAGAGACCTIGCGGTGTGAGGCTCCCCGATGGTTCCCC 
CAGCCCACAGTGGTCTGGGCATCCCAAGTTGACCAGGGAGCCAACTTCTCGGAAGTCTCCAATAC 
CAGCTTTGAGCTGAACTCTGAGAATGTGACCATGAAGGTGTGTCTGGCTCTACAATGTTACGA 
CAACAACACATACTCCTGTATGATTGAAAATGACATTGCCAAAGCAACAGGGGATATCAAAGTG 

ACAGAATCGGAGAT CAAAAGGCGGAGTCACCTACAGCTGCTAAACT CAAAGGCTTCTCTGTGTGT 

CTCTTCTTTCTTTGCCATCAGCTGGGCACTTCTGCCTCTCAGCCCTTACCTGATGCTAAAATAAT 
GTGCCTTGGCCACAAAAAAGCATGCAAAGTCATTGTTACAACAGGGACTACAGAACTATTTCAC 
CACCAGATATGACCTAGTTTTATATTTCTGGGAGGAAATGAATTCATATCTAGAAGTCTGGAGTG 
AGCAAACAAGAGCAAGAAACAAAAAGAAGCCAAAAGCAGAAGGCTCCAATATGAACAAGATAAAT 
CTATCTFCAAAGACATATTAGAAGTTGGGAAAATAATTCATGTGAACTAGACAAGTGTGTTAAGA 
GTGATAAGTAAAATGCACGTGGAGACAAGGCATCCCCAGATCTCAGGGACCTCCCCCTGCCTGT 
CACCTGGGGAGTGAGAGGACAGGATAGTGCATGTTCTTGTCTCTGAATTTTTAGTTATATGTGC 
TGTAATGTTGCTCTGAGGAAGCCCCTGGAAAGTCTATCCCAACATATCCACATCTTATATTCCAC 
AAATTAAGCTGTAGTATGTACCCTAAGACGCTGCTATATTGACTGCCACTTCGCAACTCAGGGGCG 
GCTGCATTTTAGTAATGGGTCAAATGATTCACTTTTTATGATGCTTCCAAAGGTGCCTTGGCTTC 
TCTTCCCAACTGACAAATGCCAAAGTTGAGAAAAATGATCATAATTTTAGCATAAACAGAGCAGT 
CGGGGACACCGATTTTATAAATAAACTGAGCACCTTCTTTTTAAACAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 60 
MASLGOILFWSIISIIIILAGAIALIIGFGISGRHSITWTTWASAGNIGEDGILSCTFEPDIKLS 
DIVIQWLKEGVLGLVHEFKEGKDELSEQDEMFRGRTAVFADQVIWGNASLRLKNVQITDAGTYKC 
YIITSKGKGNANLEYKTGAFSMPEVNVDYNASSETLRCEAPRWFPQPTV WWASQWDQGANFSEWS 
NTSEELNSENVTMKVVSWLYNWTINNTYSCMIENDIAKATGDIKVTESEIKRRSHLOLLINSKASL 
CVSSFFAISWALLPSPYLMLK 

Important features: 
Signal peptide: 

anino acids 1-28 

TransIneInbrane domain : 

amino acids 258-281 

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

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

TGACGTCAGAATCACCATGGCCAGCTATCCTTACCGGCAGGGCTGCCCAGGAGCTGCAGGACAAG 
CACCAGGAGCCCCTCCGGGTAGCTACTACCCTGGACCCCCCAATAGTGGAGGGCAGTATGGTAGT 
GGGCTACCCCCTGGTGGTGGTTATGGGGGCCTGCCCCTGGAGGGCCTTATGGACCACCAGCTGG 
TGGAGGGCCCTATGGACACCCCAATCCTGGGATGTTCCCCTCTGGAACTCCAGGAGGACCATATG 
GCGGTGCAGCTCCCGGGGGCCCCTATGGTCAGCCACCTCCAAGTTCCTACGGTGCCCAGCAGCCT 
GGGCTTTATGGACAGGGTGGCGCCCCTCCCAATGTGGATCCTGAGGCCTACTCCTGGTTCCAGTC 
GGTGGACCAGATCACAGTGGCTAFACTCCATGAAGGAGCTAAAGCAGGCCCTGGTCA ACTGCA 
ATTGGTCTTCATTCAATGATGAGACCTGCCTCATGATGATAAACATGTTTGACAAGACCAAGTCA 
GGCCGCATCGATGTCTACGGCTTCTCAGCCCTGTGGAAATTCAFCCAGCAGTGGAAGAACCTCTT 
CCAGCAGTATGACCGGGACCGCTCGGGCTCCATAGCTACACAGAGCTGCAGCAAGCTCTGTCCC 
AAATGGGCTACAACCTGAGCCCCCAGTTCACCCAGCTTCTGGTCTCCCGCTACTGCCCACGCTCT 
GCCAATCCTGCCATGCAGCTTGACCGCTTCATCCAGGTGTGCACCCAGCTGCAGGTGCTGACAGA 
GGCCTTCCGGGAGAAGGACACAGCTGTACAAGGCAACATCCGGCTCAGCTTCGAGGACTTCGTCA 
CCATGACAGCTTCTCGGATGCTATGACCCAACCATCTGTGGAGAGTGGAGTGCACCAGGGACCTT 
TCCTGGCTTCTAGAGTGAGAGAAGTATGTGGACATCTCTTCTTTTCCTGTCCCTCTAGAAGAAC 
ATTCTCCCTTGCTTGATGCAACACTGTCCAAAAGAGGGTGGAGAGTCCTGCATCATAGCCACCA 
AATAGTGAGGACCGGGGCTGAGGCCACACAGATAGGGGCCTGATGGAGGAGAGGATAGAAGTTGA 
ATGTCCTGATGGCCATGAGCAGTTGAGTGGCACAGCCTGGCACCAGGAGCAGGTCCTTGTAATGG 
AGTTAGTGTCCAGTCAGCTGAGCTCCACCCTGATGCCAGTGGTGAGTGTTCATCGGCCTGTTACC 
GTTAGTACCTGTGTTCCCTCACCAGGCCATCCTGTCAAACGAGCCCATTTTCTCCAAAGTGGAAT 
CTGACCAAGCATGAGAGAGATCTGTCTATGGGACCAGTGGCTGGATTCTGCCACACCCATAAAT 
CCTTGTGTGTTAACTTCTAGCTGCCTGGGGCTGGCCCTGCTCAGACAAATCTGCTCCCTGGGCAT 
CTTTGGCCAGGCTTCTGCCCCCTGCAGCTGGGACCCCT CACTTGCCTGCCATGCTCTGCTCGGCT 

TCAGTCTCCAGGAGACAGTGGTCACCTCTCCCTGCCAATACTTTTTTTAATTTGCATTTTTTTTC 
ATTTGGGGCCAAAAGTCCAGGAAATTGAAGCTTCAATAAAAGGATGAAA CTCTGA 
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FIGURE 62 
MASYPYRQGCPGAAGQAPGAPPGSYYPGPPNSGGQYGSGLPPGGGYGGPAPGGPYGPPAGGGPYG 
HPNPGMFPSGTPGGPYGGAAPGGPYGQPPPSSYGAQQPGLYGQGGAPPNVDPEAYSWFQSVDSDH 
SGYISMKELKOALWNCNWSSFNDETCLMMINMFDKTKSGRIDWYGFSALWKFICQWKNLFOQYDR 
DRSGSISYTELOOALSOMGYNLSPOFTOLLWSRYCPRSANPAMQLDREICWCTCLOVLTEAFREK 
DTAVOGNIRLSFEDEWTMTASRML 

Important features of the protein: 

Signal peptide: 

anino acids 1-9 

N-glycosylation site. 
amino acids 147-150 

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 

AACTTGCCTCAGCTCGGACAACCTFCCTCCACTGGCCCCTCTAACTCTGAACATCCGCAGCCCGC 

TCTGGACCCTAGGTCTAATGACTTGGCAAGGGTTCCTCTGAAGCTCAGCGTGCCTCCATCAGATG 

GCTTCCCACCTGCAGGAGGTTCTGCAGTGCAGAGGTGGCCTCCATCGTGGGGGCTGCCTGCCATG 

GATTCCTGGCCCCCTGAGGATCCTTGGCAGATGATGGCTGCTGCGGCTGAGGACCGCCTGGGGGA 

AGCGCTGCCTGAAGAACTCTCTTACCTCTCCAGTGCTGCGGCCCTCGCTCCGGGCAGTGGCCCTT 

TGCCTGGGGAGTCTTCTCCCGATGCCACAGGCCTCTCACCTGAGGCTTCACTCCTCCACCAGGAC 
TCGGAGTCCAGACGACTGCCCCGTTCTAATTCACTGGGAGCCGGGGGAAAAATCCTTTCCCAACG 
CCCTCCCTGGTCTCTCATCCACAGGGTTCTGCCTGATCACCCCTGGGGTACCCTGAATCCCAGTG 

TGTCCTGGGGAGGTGGAGGCCCTGGGACTGGTTGGGGAACGAGGCCCATGCCACACCCTGAGGGA 

ATCGGGGTACAATAATCA ACCCCCAGGTACCAGCTGGGGAAATATTAATCGGTATCCAGGAGG 

CAGCTGGGGAAATATTAATCGGTATCCAGGAGGCAGCTGGGGGAATATTAATCGGTATCCAGGAG 

GCAGCTGGGGGAATATTCATCTATACCCAGGTATCAATAACCCATTTCCTCCTGGAGTTCTCCGC 

CCTCCTGGCTCTTCTGGAA CATCCCAGCTGGCTCCCTAATCCTCCAAGCCCTAGGTTGCAGTG 

GGGCTAGAGCACGATAGAGGGAAACCCAACATTGGGAGTTAGAGTCCTGCTCCCGCCCCTTGCTG 
TGTGGGCTCAATCCAGGCCCTGTTAACATGTTTCCAGCACTATCCCCACTTTCAGTGCCTCCCC 

TGCTCATCTCCAATAAAATAAAAGCACTTATGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



Patent Application Publication Sep. 25, 2003 Sheet 64 of 168 US 2003/0181650 A1 

FIGURE 64 
MOGRVAGSCAPLGLLLVCL.HLPGLFARSIGV WEEKVSQNFGTNLPQLGQPSSTGPSNSEHPQPAL 

DPRSNDLARVPLKLSWPPSDGFPPAGGSAWQRWPPSWGLPAMDSWPPEDPWQMMAAAAEDRLGEA 

LPEELSYLSSAAAILAPGSGPLPGESSPDATGLSPEASLLHODSESRRLPRSNSLGAGGKILSORP 

PWSLIHRWLPDHPWGTLNPSVSWGGGGPGTGWGTRPMPHPEGIWGINNOPPGTSWGNINRYPGGS 

WGNINRYPGGSWGNINRYPGGSWGNIHLYPGINNPFPPGVLRPPGSSWNIPAGFPNPPSPRLOWG 

Important features of the protein: 
Signal peptide: 

anino acids 1-26 

Casein kinase II phosphorylation sites. 

amino acids 56-59, 155-158 

N-myristoylation sites. 

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

259-264, 269-274, 270-275, 280-285, 281-286, 305-310 
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FIGURE 65 
AAGGAGAGGCCACCGGGACTTCAGTGTCTCCTCCATCCCAGGAGCGCAGTGGCCACTATGGGGTC 
TGGGCTGCCCCTTGTCCTCCTCTTGACCCTCCTTGGCAGCTCACATGGAACAGGGCCGGGTATGA 

CTTTGCAACTGAAGCTGAAGGAGTCTTTTCTGACAAATTCCTCCTATGAGTCCAGCTTCCTGGAA 

TTGCTTGAAAAGCTCTGCCTCCTCCTCCATCTCCCTTCAGGGACCAGCGTCACCCTCCACCATGC 
AAGATCTCAACACCATGTTGTCTGCAACACATGACAGCCATTGAAGCCTGTGTCCTTCTTGGCCC 
GGGCTTTTGGGCCGGGGATGCAGGAGGCAGGCCCCGACCCTGTCTTTCAGCAGGCCCCCACCCTC 

CTGAGTGGCAATAAATAAAATTCGGTATGCTG 
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FIGURE 66 
MGSGLPLVLLLTLLGSSHGTGPGMTLQLKLKESFLTNSSYESSFLELLEKLCLLLHLPSGTSVTL 

HHARSCHHVVCNT 

Important features: 
Signal peptide : 

amino acids 1-9 

N-glycosylation site. 

armino acids 37-4 

N-myristoylation sites. 

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

TTCCTCGGCGCTGCCAACCCGCCACCCAGCCCATGGCGAACCCCGGGCTGGGGCTGCTTCTGGCG 
CTGGGCCTGCCGTTCCTGCTGGCCCGCTGGGGCCGAGCCTGGGGGCAAATACAGACCACTTCTGC 

AAATGAGAATAGCACTGTTTTGCCTTCATCCACCAGCTCCAGCTCCGATGGCAACCTGCGTCCGG 

AAGCCATCACTGCTATCATCGTGGTCTTCTCCCTCTTGGCTGCCTTGCTCCTGGCTGTGGGGCTG 

GCACTGTGGTGCGGAAGCTTCGGGAGAAGCGGCAGACGGAGGGCACCTACCGGCCCAGTAGCGA 

GGAGCAGTTCTCCCATGCAGCCGAGGCCCGGGCCCCTCAGGACTCCAAGGAGACGGTGCAGGGCT 
GCCTGCCCATCTAGGTCCCCTCTCCTGCATCTGTCTCCCTTCATTGCTGTGTGACCTTGGGGAAA 
GGCAGTGCCCTCTCTGGGCAGTCAGATCCACCCAGTGCTTAATAGCAGGGAAGAAGGTACTTCAA 

AGACTCTGCCCCTGAGGTCAAGAGAGGATGGGGCTATTCACTTTTATATATTTATATAAAATTAG 
TAGGAGATGTAAAAAAAAAAAAAAAAAA 
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FIGURE 68 
MANPGLGLLLATLGLPFLLARWGRAWGQIQTTSANENSTVLPSSTSSSSDGNLRPEAITAIIVWFS 
LLAALLIAWGLALLWRKLREKRQTEGTYRPSSEEQFSHAAEARAPODSKETVCGCLPI 

Important features: 
Signal peptide: 

amino acids 1-9 

Transmembrane domain: 

amino acids 56–80 

N-glycosylation site. 
amino acids 36-40 

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

Tyrosine kinase phosphorylation site. 
amino acids 86-94 

N-myristoylation sites. 
amino acids 7-13, 26-32 
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FIGURE 69 
GCCAGGAATAACTAGAGAGGAACAATGGGGTTATTCAGAGGTTTTGTTTTCCTCTTAGTTCTGTGCCTGCTGCACCAG 
TCAAATACTTCCTTCATTAAGCTGAATAATAATGGCTTGAAGATATTGTCATTGTTATAGATCCTAGTGTGCCAGAA 
GATGAAAAAATAATTGAACAAATAGAGGATATGGTGACTACAGCTTCTACGTACCTGTTEGAAGCCACAGAAAAAAGA 
TTTTTTTTCAAAAATGTATCTATATTAATTCCTGAGAATGGAAGGAAAATCCCCAGTACAAAAGGCCAAAACATGAA 
AACCATAAACATGCTGATGITATAGTTGCACCACCTACACTCCCAGGTAGAGATGAACCATACACCAAGCAGTTCACA 
GAATGTGGA.GAGAAAGGCGAATACATTCACTTCACCCCTGACCTTCTACTTGGAAAAAAACAAAATGAATATGGACCA 
CCAGGCAAAcGTTTGTCCATGAGTCGCCTCACCTCCGGGGGGAGTGTIGATGAGTACAATGAAGACAGCCTTEC 
TACCGTGCTAAG CAAAAAAAATCGAAGCAACAAGGTGTTCCGCAGGTATCCTGGTAGAAATAGAGTTTATAAGTGT 
CAAGGAGGCAGCTGCTTAGTAGAGCATGCAGAATGATTCTACAACAAAACTGTATGGAAAAGATTGTCAATTCTT 
CCTGATAAAGTACAAACAGAAAAAGCATCCATAATGETATGCAAAGTATTGATTCTGTTGTEGAATTTTGTAACGAA 
AAAACCCATAATCAAGAAGCTCCAAGCCACAAAACAAAAGTGCAATTTAGAAGTACATGGGAGGTGATTAGCAAT 
TCTGAGGATTTTAAAAACACCATACCCATGGTGACACCACCTCCTCCACCTGTCTTCTCATTGCTGAAGATCAGTCAA 
AGAATTGTGTGCTTAGTTCTTGATAAGTCTGGAAGCATGGGGGGTAAGGACCGCCTAAATCGAATGAATCAAGCAGCA 
AAACATTTCCTGCTGCAGACTGTTGAAAATGGATCCTGGGTGGGGATGGTTCACTTTGATAGTACTGCCACTATTGTA 
AATAAGCTAATCCAAATAAAAAGCAGTGATGAAAGAAACACACTCATGGCAGGATTACCTACAEACCTCTGGGAGGA 
ACTCCACTGCTCTGGAATAAATATGCATTCAGGTGATGGAGAGCTACATCCCAACCGAGGATCCGAAGTA 
CTGCTGCTGACTGATGGGGAGGATAACACTGCAAGTTCTGTATTGAGAAGTGAAACAAAGTGGGGCCATEGTCAT 
TETATTGCTTGGGAAGAGCTGCGATGAAGCAGTAATAGAGATGAGCAAGATAACAGGAGGAAGTCATTATGT 
TCAGATGAAGCTCAGAACAATGGCCTCATTGATGCTTTTGGGGCTCTTACATCAGGAAATACTGATCTCTCCCAGAAG 
TCCCTTCAGCTCGAAAGTAAGGGATTAACACTGAATAGTAATGCCTGGATGAACGACACTGTCATAATTGATAGTACA 
GTGGGAAAGGACACGTCTTTCTCATCACATGGAACAGCTGCCTCCCAGTATTTCTCTCTGGGATCCCAGTGGAACA 
AAATGGAAAATTCACAGGGAGCAACTTCCAAAATGGCCTATCTCAGTATTCCAGGAACTGCAAAGGTGGGCAC 
TGGGCATACAATCTTCAAGCCAAAGCGAACCCAGAAACATTAACTATTACAGTAACTTCTCGAGCAGCAAATTCTTCT 
GTGCCTCCAATCACAGTGAAGCTAAAATGAATAAGGACGEAAACAGTTTCCCCAGCCCAATGATTGTEACGCAGAA 
ATTCTACAAGGATATGTACCTGTTCTTGGAGCCAATGIGACTGCTTTCATTGAATCACAGAATGGACATACAGAAGTT 
TTGGAACTTTTeGATAATGGTGCAGGCGCTGATTCTCAAGAAGATGGAGTCTACTCCAGGTATTTTACAGCAAT 
ACAGAAAATGGCAGATATAGCTTAAAAGTTCGGGCTCATGGAGGAGCAAACACTGCCAGGCTAAAATTACGGCCTCCA 
CTGAATAGAGCCGCGTACATACCAGGCTGGGTAGTGAACGGGGAAATTGAAGCAAACCCGCCAAGACCTGAAATTGAT 
GAGGATACT CAGACCACCTTGGAGGATTTCAGCCGAACAGCATCCGGAGGGCATTTGGGTACACAAGTCCCAAGC 
CTTCCCTTGCCTGACCAATACCCACCAAGTCAAATCACAGACCTTGATGCCACAGTTCATGAGGATAAGATATCTT 
ACATGGACAGCACCAGGAGATAATTTTGATGTGGAAAAGTTCAACGTTATATCATAAGAATAAGTGCAAGTATCTT 
GATCTAAGAGACAGTTTTGATGATGCTCTTCAAGTAAATACTACTGATCGT CACCAAAGGAGGCCAACTCCAAGGAA 
AGCTTTGCATTTAAACCAGAAAAATCTCAGAAGAAAATGCAACCCACAFATTTATTGCCATTAAAAGTATAGATAAA 
AGCAATTTGACATCAAAAGTATCCAACATTGCACAAGAACTTTGTTTATCCCCAAGCAAATCCTGATGACATTGAT 
CCTACACCTACTCCTACTCCTACTCCTACTCCGAAAAAGTCATAATTCTGGAGTTAAEATTTCACGCTGGTATTG 
TCTGTGATTGGGTCTGTTGTAATTGTTAACTTTATTTTAAGTAccACCATTTGAACCTTAACGAAGAAAAAAATCTTC 
AAGTAGACCTAGAAGAGAGTTTAAAAAACAAAACAATGTAAGTAAAGGATATTTCTGAATCTTAAAATTCATCCCAT 
GTGTGATCAAAACTCATAAAAAAATTTTAAGATGTCGGAAAAGGATACTTGAAAATAAAAACACTCATGGATA 
TGTAAAAACTGTCAAGATTAAAATTTAATAGTTTCATTTATTTGTTATTTTATTGTAAGAAATAGTGATGAACAAAG 
ATCCTTTTTCATACTGATACCTGGTTGTATATTATTGAGCAACAGTTTCTGAAATGATATTTCAAATGCACAA 
GAAATTAAAATCATCTATCTGAGTAGTCAAAATACAAGTAAAGGAGAGCAAATAAACAACATTTGGAAAAAAAAAA 
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FIGURE 70 
MGLFRGF'VFLLVLCLLHQSNTSFIKLNNNGFEDIVIVIDPSVPEDEKIIEQIEDMVTTASTYLFE 
ATEKRFFFKNVSILIPEN.WKENPQYKRPKHENHKHADVIWAPPTLPGRDEPYTKOFTECGEKGEY 
IHFTPDF, LLGKKQNEYGPPGKLE WHEWAHLRWGVEDEYNEDQPFYRAKSKKIEAFRCSAGISGRN 

RVYKCOGGSCLSRACRIDSTTKLYGKDCCFFPDKVOTEKASIMFMOSIDSV VEFCNEKTHNQEAP 

SLQNIKCNFRSTWEWISNSEDFKNTIPMVTPPPPPVFSLLKISQRIWCLVLDKSGSMGGKDRINR 
MNOAAKHFILOTWENGSWVGMVHFDSTATIWNKLEQIKSSDERNTLMAGLPTYPLGGTSICSGIK 
YAFOVIGELHSOLDGSEWLLLTDGEDNTASSCIDEVKOSGAIWHFIALGRAADEAVIEMSKITGG 
SHFYVSDEAONNGLEDAFGALTSGNTDLSQKSLQLESKGLTLNSNAWMNDTVIIDSTWGKDTFFL 
ITWNSLPPSISLWDPSGTIMENFTVDATSKMAYLSIPGTAKVGTWAYNLOAKANPETLTITWTSR 
AANSSVPPITVNAKM NKDWNSFPSPMIWYAEILOGYVPWLGANWTAFIESONGHTEVLELLDNGA 

GADSFKNDGVYSRYFTAYTENGRYSLKVRAHGGANTARLKLRPPLNRAAYIPGWV WNGEIEANPP 

RPEIDEDTQTTLEDFSRTASGGAFVVSQWPSLPLPDQYPPSQITDLDATVHEDKIILTWTAPGDN 
FDWGKVORYIIRISASILDLRDS FDDALCVNTTDLSPKEANSKESFAFKPENISEENATHIFIAI 

KSIDKSNLTSKWSNIAQVTLFIPQANPDDIDPTPTPTPTPTPDKSHNSGVNISTLVLSVIGSWVI 
WNFTSTT 

Signal peptide: 
amino acids 1-21 

Putative transnerinbrane domains : 

amino acids 284-300, 617-633 

Leucine Zipper pattern. 

amino acids 469-491, 47 6- 498 

N-glycosylation site. 

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

628-632, 81-815, 832-836, 837-84.1, 852-856, 896-900 
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FIGURE 72 
MMMVRRGLLAWISRVWWLLWLLCCAISVLYMLACTPKGDEEQLAL PRANSPTGKEGYQAVLQEWE 

EQHRNYWSSLKROIAOLKEELOERSEQLRNGOYOASDAAGLGLDRSPPEKTCADLLAFLHSQVDK 
AEWNAGWKLATEYAAVPFDSFTLOKWYOLETGLTRHPEEKPWRKDKRDELVEAIESALETLNNPA 

ENSPNHRPYTASDFIEGIYRTERDKGTLYELTFKGDHKHEFKERLELFRPFSPIMKWKNEKLNMAN 

TLINVIVPTAKRVDKFROFMQNFREMCIEQDGRVHLTVVYFGKEEINEVKGILENTSKAANFRNF 

TFIQLNGEFSRGKGLDVGARFWKGSNVLLFFCDVDIYFTSEFLNTCRLNTQPGKKWFYPWLFSQY 
NPGIIYGHHDAWPPLEOOLVIKKETGFWRDFGFGMTCQYRSDFINIGGFDLDIKGWGGEDVHLYR 

KYLHSNLIWVRTPVRGLFHLWHEKRCMDELTPEQYKMCMQSKAMNEASHGOLGMLVERHEEEAHL 

RKOKQKTSSKKT 

Important features: 
Signal peptide: 

amino acids 1-27 

N-glycosylation sites. 

amino acids 315-319, 324-328 

N-myristoylation sites. 

amino acids 96-, O2, 136-142, 212-218, 311-317, 339-3 45 393-399 

Amidation site. 

amino acids 377-381 
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FIGURE 73 
GAGACTGCAGAGGGAGATAAAGAGAGAGGGCAAAGAGGCAGCAAGAGATTTGTCCTGGGGATCCA 

GAAACCCATGATACCCTACTGAACACCGAATCCCCTGGAAGCCCACAGAGACAGAGACAGCAAGA 
GAAGCAGAGATAAATACACTCACGCCAGGAGCTCGCTCGCTCTCTCTCTCTCTCTCTCACTCCTC 

CCTCCCTCTCTCTCTGCCTGTCCTAGTCCTCTAGTCCTCAAATTCCCAGTCCCCTGCACCCCTTC 

CTGGGACACTATGTTGTTCTCCGCCCTCCTGCTGGAGGTGATTTGGATCCTGGCTGCAGATGGGG 
GTCA ACACTGGACGTATGAGGGCCCACATGGTCAGGACCATTGGCCAGCCTCTTACCCTGAGTGT 

GGAAACAATGCCCAGTCGCCCATCGATATTCAGACAGACAGTGTGACATTTGACCCTGATTT GCC 

TGCTCTGCAGCCCCACGGATATGACCAGCCTGGCACCGAGCCTTTGGACCTGCACAACAATGGCC 

ACACAGTGCAACTCTCTCTGCCCTCTACCCTGTATCTGGGTGGACTTCCCCGAAAAAGTAGCT 

GCCCAGCTCCACCTGCACTGGGGTCAGAAAGGATCCCCAGGGGGGTCAGAACACCAGATCAACAG 

TGAAGCCACATTTGCAGAGCTCCACATTGTACATTATGACTCTGATTCCTATGACAGCTTGAGTG 

AGGCTGCTGAGAGGCCTCAGGGCCTGGCTGTCCTGGGCATCCTAATTGAGGTGGGTGAGACEAAG 

AATATAGCTTATGAACACATTCTGAGTCACTTGCATGAAGTCAGGCATAAAGATCAGAAGACCTC 

AGTGCCTCCCTTCAACCTAAGAGAGCTGCTCCCCAAACAGCTGGGGCAGTACTTCCGCTACAATG 

GCTCGCTCACAACTCCCCCTTGCTACCAGAGTGTGCTCTGGACAGTTTTTTATAGAACGTCCCAG 

ATTT CAATGGAACAGCTGGAAAAGCTTCAGGGGACATTGTTCTCCACAGAAGAGGAGCCCTCTAA 

GCTTCTGGTACAGAACTACCGAGCCCTTCAGCCTCTCAATCAGCGCATGGTCTTGCTTCTTTCA 

TCCAAGCAGGATCCTCGTATACCACAGGTGAAAIGCTGAGTCTAGGTGTAGGAACTTGGTTGGC 

TGTCTCTGCCTTCTCCTGGCTGTTTATTTCATTGCTAGAAAGATTCGGAAGAAGAGGCTGGAAAA 

CCGAAAGAGTGTGGTCTTCACCTCAGCACAAGCCACGACTGAGGCATAAATTCCTTCTCAGATAC 
CATGGATGGGATGACTTCCCTTCATGCCTATCAGGAAGCCTCTAAAATGGGGTGTAGGATCTGG 

CCAGAAACACTGTAGGAGTAGTAAGCAGATGTCCTCCTTCCCCTGGACATCTCTTAGAGAGGAA 

GGACCCAGGCTGTCATTCCAGGAAGAACTGCAGAGCCTTCAGCCTCTCCAAACATGTAGGAGGAA 

ATGAGGAAATCGCTGTGTTGTTAATGCAGAGANCAAACTCTGTTTAGTTGCAGGGGAAGTTTGGG 

ATATACCCCAAAGTCCTCTACCCCCTCACTTTTATGGCCCTTTCCCTAGATATACTGCGGGATCT 
CTCCTTAGGATAAAGAGTTGCTGTTGAAGTTGTATATTTTTGATCAATATATTTGGAAATAAAG 

TTTCTGACTTT 
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FIGURE 74 
MLFSALLLEWIWILAADGGQHWTYEGPHGQDHWPASYPECGNNAQSPIDIQTDSVTFDPDLPALQ 
PHGYDOPGTEPLDLHNNGHT VOLSLPSTLYLGGLERKYWAAQLHLHWGQKGSPGGSEHQINSEAT 

FAELHIWHYDSDSYDSLSEAAERPOGLAWLGILIEWGETKNIAYEHILSHLHEVRHK)QKTSVPP 
FNLRELLPKQLGOYFRYNGSLTTPPCYQSVLWTVFYRRSQISMEQLEKLQGTLFSTEEEPSKLLV 
QNYRALQPLNORMVFASFIQAGSSYTTGEMLSLGWGILWGCLCLLLAWYFIARKIRKKRLENRKS 
WWFTSAOATTEA 

Important features of the protein: 
Signal peptide: 

anino acids 1-15 

Transmembrane domain : 

amino acids 29-30 

N-glycosylation site. 

amino acids 23-216 

Eukaryotic-type carbonic anhydrases proteins 

amino acids 197-245, 104-140, 22-69 
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FIGURE 75 
TGCCGCTGCCGCCGCTGCTGCTGTTGCTCCTGGCGGCGCCTTGGGGACGGGCAGTTCCCTGTGTC 
TCTGGTGGTTTGCCTAAACCTGCAAACATCACCTTCTTATCCATCAACATGAAGAATGTCCTACA 
ATGGACTCCACCAGAGGGTCTTCAAGGAGTTAAAGTTACTTACACTGGCAGTATTCATCACAA 
ATEGGCCCACCAGAGGTGGCACTGACTACAGATGAGAAGTCCATTTCTGTTGTCCTGACAGCTCC 
AGAGAAGTGGAAGAGAAATCCAGAAGACCTTCCTGTTTCCATGCAACAAATATACTCCAATCTGA 

AGTATAACGTGTCTGTGTTGAATACTAAATCAAACAGAACGTGGTCCCAGTGTGTGACCAACCAC 
ACGCTGGTGCT CACCTGGCTGGAGCCGAACACTCTTTACTGCGTACACGTGGAGTCCTTCGTCCC 

AGGGCCCCCTCGCCGTGCTCAGCCTTCTGAGAAGCAGTGTGCCAGGACTTTGAAAGATCAATCAT 

CAGAGTTCAAGGCTAAAATCATCTTCTGGTATGTTTTGCCCATATCTATTACCGTGTTTCTTTTT 
TCTGTGATGGGCTATTCCATCTACCGATATATCCACGTTGGCAA AGAGAAACACCCAGCAAATTT 

GATTTTGATTTATGGAAATGAATTTGACAAAAGATTCTTTGTGCCTGCTGAAAAAA"CGTGATTA 

ACTTTACACCCTCAATATCTCGGATGATTCTAAAATTTCTCATCAGGATATGAGTTTACTGGGA 
AAAAGCAGTGATGTATCCAGCCTTAATGATCCTCAGCCCAGCGGGAACCTGAGGCCCCCT CAGGA 

GGAAGAGGAGGTGAAACATTTAGGGTATGCTTCGCATTGATGGAAATTTTTTGGA CTCTGAAG 

AAAACACGGAAGGTACTTCTCTCACCCAGCAAGAGTCCCTCAGCAGAACAATACCCCCGGATAAA 

ACAGTCATTGAATATGAATATGATGTCAGAACCACTGACATTTGTGCGGGGCCTGAAGAGCAGGA 
GCTCAGTTTGCAGGAGGAGGTGTCCACACAAGGAACATTATTGGAGTCGCAGGCAGCGTTGGCAG 

TCTTGGGCCCGCAAACGTTACAGTACT CATACACCCCTCAGCTCCAAGACTTAGACCCCCTGGCG 

CAGGAGCACACAGACTCGGAGGAGGGGCCGGAGGAAGAGCCATCGACGACCCTGGTCGACTGGGA 

TCCCCAAACTGGCAGGCTGTGTATTCCTTCGCTGTCCAGCTTCGACCAGGATTCAGAGGGCTGCG 
AGCCTTCGAGGGGGATGGGCTCGGAGAGGAGGGTCTTCTATCTAGACTCTATGAGGAGCCGGCT 

CCAGACAGGCCACCAGGAGAAAATGAAACCTATCTCATGCAATTCATGGAGGAATGGGGGTTATA 

TGTGCAGATGGAAAACTGATGCCAACACTTCCTTTTGCCTTTTGTTTCCTGTGCAAACAAGTGAG 
TCACCCCTTTGATCCCAGCCATAAAGTACCTGGGATGAAAGAAGTTTTTTCCAGTTTGCAGTGT 

CTGTGAGAATTACTTATTTCTTTTCTCTATTCTCATAGCACGTGTGTGATTGGTTCATGCATGTA 
GGTCTCTTAACAATGATGGTGGGCCTCTGGAGTCCAGGGGCTGGCCGGTTGTTCTATGCAGAGAA 

AGCAGTCAATAAATGTTTGCCAGACTGGGTGCAGAATTTATTCAGGTGGGTGT 
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FIGURE 76 
MSYNGLHQRVFKELKLLTLCSISSQIGPPEVALTTDEKSISWVLTAPEKWKRNPEDLPVSMQQIY 
SNLKYNWSWLNTKSNRTWSQCWTNHTLVLTWLEPNTLYCVHVESFWPGPPRRAOPSEKOCARTLK 
DQSSEEKAKIIFWYVLPISITVFLESVMGYSIYRYIHVGKEKHPANLILIYGNEFDKRFFVPAEK 
IVINFITLNISDDSKISHODMSLLGKSSDVSSLNDPQPSGNLRPPQEEEEVKHLGYASHLMEIFC 
DSEENTEGTSLTQQESLSRTIPPDKTVIEYEYDVRTTDICAGPEEQELSLQEEWSTCGTLLESQA 
ALAVLGPOTLCYSYTPQLQDLDPLAQEHTDSEEGPEEEPSTTLVDWDPQTGRLCIPSLSSFDQDS 

EGCEPSEGDGLGEEGLLSRLYEEPAPDRPPGENETYLMQEMEEWGLYWOMEN 

Important features: 
Signal peptide : 

amino acids 1-28 

Transmembrane domain : 

amino acids 40-163 

N-glycosylation sites. 

amino acids 71-74, 80-83, 89-92, 204-207, 423-426 
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FIGURE 77 
GAGGAGCGGGCCGAGGACTCCAGCGTGCCCAGGTCTGGCATCCTGCACTTGCTGCCCTCTGACAC 

CTGGGAAGATGGCCGGCCCGTGGACCTTCACCCTTCTCTGTGGTTTGCTGGCAGCCACCTTGATC 
CAAGCCACCCTCAGTCCCACTGCAGTTCTCAECCTCGGCCCAAAAGTCATCAAAGAAAAGCTGAC 
ACAGGAGCTGAAGGACCACAACGCCACCAGCATCCTGCAGCAGCTGCCGCTGCTCAGTGCCATGC 
GGGAAAAGCCAGCCGGAGGCATCCCTGTGCTGGGCAGCCTGGTGAACACCGTCCTGAAGCACATC 
ATCTGGCTGAAGGTCATCACAGCTAACATCCTCCAGCTGCAGGTGAAGCCCTCGGCCAATGACCA 
GGAGCTGCTAGTCAAGATCCCCCTGGACATGGTGGCTGGATTCAACACGCCCCTGGTCAAGACCA 
CGTGGAGTTCCACATGACGACTGAGGCCCAAGCCACCATCCGCATGGACACCAGTGCAAGTGGC 
CCCACCCGCCTGGCCTCAGTGACTGTGCCACCAGCCATGGGAGCCTGCGCATCCAACTGCTGTA 
TAAGCTCTCCTCCTGGTGAACGCCTTAGCTAAGCAGGTCATGAACCTCCTAGTGCCATCCCTGC 
CCAATCTAGGAAAAACCAGCTGTGTCCCGTGATCGAGGCTTCCTTCAATGGCATGTATGCAGAC 
CTCCTGCAGCTGGTGAAGGTGCCCATTTCCCTCAGCATTGACCGTCTGGAGTTTGACCTTCTGTA 
CCTGCCATCAAGGGTGACACCATTCAGCTCTACCTGGGGGCCAAGTFGTTGGACT CACAGGGAA 

AGGTGACCAAGTGGTTCAATAACTCTGCAGCTTCCCTGACAATGCCCACCCTGGACAACACCCG 
TTCAGCCT CATCGTGAGTCAGGACGTGGTGAAAGCTGCAGTGGCTGCTGTGCTCTCTCCAGAAGA 

ATTCATGGTCCTGTTGGACTCTGTGCTTCCTGAGAGTGCCCATCGGCTGAAGTCAAGCATCGGGC 
TGACAATGAAAAGGCTGCAGATAAGCTGGGATCTACCCAGATCGTGAAGATCCTAACT CAGGAC 

ACTCCCGAGTTTTTTATAGACCAAGGCCATGCCAAGGTGGCCCAACTGATCGTGCTGGAAGTGTT 
TCCCTCCAGTGAAGCCCTCCGCCCTTTGTTCACCCTGGGCATCGAAGCCAGCTCGGAAGCTCAGT 
TTACACCAAAGGTGACCAACTTATACTCAACTTGAATAACATCAGCTCTGATCGGATCCAGCTG 
ATGAACTCTGGGATTGGCTGGTTCCAA CCTGATGTTCTGAAAAACATCAT CACTGAGATCATCCA 

CTCCATCCTGCTGCCGAACCAGAATGGCAAATTAAGATCTGGGGTCCCAGTGTCATTGGTGAAGG 
CCTTGGGATTCGAGGCAGCTGAGTCCT CACTGACCAAGGATGCCCTEGTGCTTACTCCAGCCTCC 

TTGTGGAAACCCAGCTCTCCTGTCTCCCAGTGAAGACTTGGATGGCAGCCATCAGGGAAGGCTGG 
GTCCCAGCTGGGAGTATGGGTGTGAGCTCTATAGACCATCCCTCTCTGCAATCAATAAACACTTG 
CCTGTGAAAAA 
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FIGURE 78 
MAGPWTFTLLCGLLAATLIQATLSPTAWLILGPKWIKEKLTCELKEHNATSILQQLPLLSAMREK 
PAGGIPWLGSLVNTVLKHIIWLKVITANTLCLQWKPSANDOELLWKIPLDMVAGFNTPLWKTIVE 
FHMTTEAOATIRMDTSASGPTRLVLSDCATSHGSLRIOLLYKLSFILVNALAKOWMNLLWPSLPNL 
WKNQLCPVIEASFNGMYADLLQLVKVPISLSIDRLEFDLLYPAIKGDTIQLYLGAKLLDSQGKVT 
KWFNNSAASLTMPTLDNIPFSLIWSQDVVKAAVAAVLSPEEFMVLLDSVLPESAHRLKSSIGLIN 
EKAADKLGSTOIWKILTODTPEFFIDQGHAKVAOLIVE EVFPSSEALRPE.FTLGIEASSEAOFYT 

KGDOLILNLNNISSDREOLMNSGIGWFQPDWLKNIITEIIHSILLPNQNGKLRSGWPWSLVKALG 
FEAAESSLTKDALVLTPASLWKPSSPVSQ 

Important features of the protein: 
Signal peptide: 

anino acids 1-21 

N-glycosylation sites. 

amino acids 48-51, 264-267, 4C1-404 

Glycosaminoglycan attachment site. 
anino acids 412-4 15 

LBP / BPI / CETP family proteins. 
againo acids 407-457 
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FIGURE 79 
GAGAGAAGTCAGCCTGGCAGAGAGA CTCTGAAATGAGGGATTAGAGGTGTTCAAGGAGCAAGAGC 

TTCAGCCTGAAGACAAGGGAGCAGTCCCTGAAGACGCTTCTACTGAGAGGTCTGCCATGGCCTCT 
CTTGGCCTCCAACTTGTGGGCTACATCCTAGGCCTTCTGGGGCTTTTGGGCACACTGGTTGCCAT 
GCTGCTCCCCAGCTGGAAAACAAGTTCTATGTCGGTGCCAGCATEGGACAGCAGTTGGCFTCT 
CCAAGGGCCTCTGGATGGAATGTGCCACACACAGCACAGGCRTCACCCAGTGTGACATCTATAGC 
ACCCTCTGGGCCTGCCCGCTGACATCCAGGCGCCCAGGCCATGATGGTGACATCCAGTGCAAT 
CTCCTCCCTGGCCTGCATTATCTCTGTGGTGGGCATGAGATGCACAGTCTTCTGCCAGGAATCCC 
GAGCCAAAGACAGAGGGCGGTAGCAGGTGGAGTCTTTTTCATCCTTGGAGGCCTCCTGGGATC 
ATTCCTGTTGCCTGGAATCTTCATGGGATCCTACGGGACTTCTACT CACCACTGGTGCCTGACAG 

CATGAAATTGAGATTGGAGAGGCTCTTTACTTGGGCATTATTTCTTCCCTGTTCTCCCTGATAG 

CTGGAATCATCCTCTGCTTTTCCTGCTCATCCCAGAGAAATCGCTCCAACTACTACGATGCCTAC 
CAAGCCCAACCTCTTGCCACAAGGAGCTCTCCAAGGCCTGGTCAACCTCCCAAAGTCAAGAGTGA 

GTTCAATTCCTACAGCCTGACAGGGTATGTGTGAAGAACCAGGGGCCAGAGCTGGGGGGTGGCTG 
GGTCTGTGAAAAACAGTGGACAGCACCCCGAGGGCCACAGGTGAGGGACACTACCACTGGATCGT 
GTCAGAAGGGCTGCTGAGGATAGACTGACTTTGGCCATTGGATTGAGCAAAGGCAGAAATCGGGG 
GCTAGTGTAACAGCATGCAGGTTGAATTGCCAAGGATGCTCGCCAGCCAGCCTTTCTGTTTTCC 
TCACCTTGCTGCTCCCCTGCCCTAAGTCCCCAACCCT CAACTTGAAACCCCATTCCCTTAAGCCA 

GGACTCAGAGGATCCCTTTGCCCTCTGGTTTACCTGGGACTCCATCCCCAAACCCACTAATCACA 
TCCCACTGACTGACCCTCTGTGATCAAAGACCCTCTCTCTGGCTGAGGTTGGCTCTTAGCTCATT 
GCTGGGGATGGGAAGGAGAAGCAGTGGCTTTFGTGGGCATIGCTCTAACCTACTTCTCA AGCTTC 

CCTCCAAAGAAACEGATTGGCCCTGGAACCTCCACCCACTCTTGTTATGACTCCACAGTGTCCA 
GACTAATTTGTGCATGAACTGAAATAAAACCATCCTACGGTATCCAGGGAACAGAAAGCAGGATG 
CAGGATGGGAGGACAGGAAGGCAGCCTGGGACATTTAAAAAAATA 
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FIGURE SO 
MASLGLQLVGYILGLLGLLGTLVAMLLPSWKTSSYVGASIWTAVGFSKGLWMECATHSTGITQCD 
IYSTLLGLPADIQAAQAMMWTSSAISSLACIISV WGMRCTWECCESRAKDRWAVAGGWFFILGGL 

LGFIPVAWNLHGILRDFYSPLVPDSMKFEIGEALYLGIISSLFSLIAGIILCFSCSSORNRSNYY 
DAYOAOPLATRSSPRPGQPPKWKSEENSYSLTGYW 

IIIlportant features of the protein: 

Signal peptide: 

amino acids 1-24 

Transmembrane domains : 

amino acids 82-1 O2, 117-14 C, 163-182 

N-glycosylation site. 
amino acids 190-193 

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

GTTGACTGTGGCCCCTGTGCCTCCGTGTCCTTTTCGTCTCCCTTCCTCCCGACTCCGCTCCCGG 

ACCAGCGGCCTGACCCTGGGGAAAGGATGGTTCCCGAGGTGAGGGTCCTCTCCTCCTTGCTGGGA 
CTCGCGCTGCTCTGGTTCCCCCTGGACTCCCACGCTCGAGCCCGCCCAGACATGTTCTGCCTTTT 
CCATGGGAAGAGATA CTCCCCCGGCGAGAGCTGGCACCCCTACTTGGAGCCACAAGGCCTGATGT 

ACT GCCTGCGCTGTACCTGCTCAGAGGGCGCCCATGTGAGTTGTTACCGCCTCCACTGTCCGCCT 

GTCCACTGCCCCCAGCCTGTGACGGAGCCACAGCAATGCTGTCCCAAGTGTGTGGAACCTCACAC 
TCCCTCTGGACTCCGGGCCCCACCAAAGTCCTGCCAGCACAACGGGACCATGTACCAACACGGAG 

AGATCTTCAGTGCCCATGAGCTGTTCCCCTCCCGCCTGCCCAACCAGTGTGTCCTCTGCAGCTGC 
ACAGAGGGCCAGATCTACTGCGGCCT CACAACCTGCCCCGAACCAGGCTGCCCAGCACCCCTCCC 

ACTGCCAGACTCCTGCTGCCAAGCCTGCAAAGATGAGGCAAGTGAGCAATCGGATGAAGAGGACA 

GTGTGCAGTCGCTCCATGGGGTGAGACATCCTCAGGATCCATGTTCCAGTGATGCTGGGAGAAAG 

AGAGGCCCGGGCACCCCAGCCCCCACTGGCCTCAGCGCCCCTCTGAGCTTCATCCCTCGCCACTT 
CAGACCCAAGGGAGCAGGCAGCACAACTGTCA AGATCGTCCTGAAGGAGAAACAAAGAAAGCCT 

GTGTGCATGGCGGGAAGACGEACTCCCACGGGGAGGTGTGGCACCCGGCCTTCCGTGCCTTCGGC 

CCCTTGCCCTGCATCCTATGCACCTGTGAGGATGGCCGCCAGGACTGCCAGCGTGTGACCTGTCC 
CACCGAGTACCCCTGCCGT CACCCCGAGAAAGTGGCTGGGAAGTGCTGCA AGATTT GCCCAGAGG 

ACAAAGCAGACCCTGGCCACAGTGAGAI"CAGTFTCTACCAGGTGTCCCAAGGCACCGGGCCGGGTC 

CTCGTCCACACATCGGTATCCCCAAGCCCAGACAACCTGCGTCGCTTTGCCCTGGAACACGAGGC 

CTCGGACTTGGGGAGATCTACCTCTGGAAGCTGGTAAAAGATGAGGAAACTGAGGCTCAGAGAG 

GTGAAGTACCTGGCCCAAGGCCACACAGCCAGAATCTCCACTGACCAGATCAAGAAAGTCAG 

GAAGCAAGACTTCCAGAAAGAGGCACAGCACTTCCGACTGCTCGCTGGCCCCCACGAAGGCACT 

GGAACGTCTTCCTAGCCCAGACCCTGGAGCTGAAGGTCACGGCCAGTCCAGACAAAGTGACCAAG 

ACATAACAAAGACCTAACAGTTGCAGATATGAGCTGTATAATTGTTGTTATTATATATTAATAAA 
TAAGAAGTTGCATTACCCT CAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE S2 
MWPEWRVLSSLLGLALLWFPLDSHARARPDMFCT, FHGKRYSPGES WHPYLEPOGLMYCLRCTCSE 

GAHVSCYRLHCPPVHCPOPVTEPOCCCPKCVEPHTPSGLRAPPKSCQHNGTMYOHGEIFSAHELF 

PSRLPNQCVLCSCTEGQIYCGLTTCPEPGCPAPLPLPDSCCQACKDEASEQSDEEDSWQSLHGVR 

HPQDPCSSDAGRKRGPGTPAPTGLSAPLSFIPRHFRPKGAGSTTVKIVLKEKHKKACVHGGKTYS 

HGEV WHPAFRAFGPLPCILCTCEDGRQDCQRVTCPTEYPCRHPEKVAGKCCKICPEDKADPGHSE 

ISSTRCPKAPGRWLWHTSWSPSPDNLRRFALEHEASDLVEIYLWKLWKDEETEAORGEVPGPRPH 

SQNLPLDSDOESQEARLPERGTALPTARWPPRRSLERLPSPDPGAEGHGOSROSDODITKT 

Signal peptide : 

amino acids 1-25 
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FIGURE 83 
GACAGCTGTGTCTCGATGGAGTAGACTCCAGAACAGCGCAGTTTGCCCTCCGCTCACGCAGAGCCTCTCC 
GTGGCTTCCGCACCTTGAGCATTAGGCCAGTTCTCCTCTTCTCTCTAACCATCCGTCACCTCTCCTGTCA 

TCCGTTTCCATGCCGTGAGGTCCATTCACAGAACACATCCATGGCTCTCATGCTCAGTTTGGTTCTGAGTC 
CCCAAGCTGGGATCAGGGCAGTGGCAGGGTTTGGGCCAGACAAGCCGTCCAGGCCTGGTGGGGGAG 
GACGCAGCATTCTCCTGTTTCCTGTCTCCTAAGACCAATGCAGAGGCCATGGAAGTGCGGTTCTTCAGGGG 
CCAGTTCTCTAGCGTGGTCCACCCACAGGGACGGGAAGGACCAGCCATTTATGCAGAGCCACAGTAC 

AAGGCAGGACAAAACTGGTGAAGGATTCTATTGCGGAGGGGCGCATCTCTCTGAGGCTGGAAAACATTACT 
GTGTTGGATGCTGGCCTCTATGGGTGCAGGATTAGTTCCCAGTCTTACTACCAGAAGGCCATCTGGGAGCT 

ACAGGTGTCAGCACTGGGCTCAGTTCCTCTCATTTCCATCACGGGATATGTTGATAGAGACATCCAGCTAC 
TCTGTCAGTCCTCGGGCTGGTTCCCCCGGCCCACAGCGAAGGGAAAGGCCACAAGGACAGGATTTGTCC 
ACAGACCCAGGACAAACAGAGACATGCATGGCCTGTTTGATGTGGAGATCTCTCTGACCGTCCAAGAGAA 
CGCCGGGAGCATATCCTGTTCCATGCGGCATGCTCACGAGCCGAGAGGTGGAACCAGGGTACAGAAG 

GAGATACCTTTTTCGAGCCTATATCGTGGCAccTGGCTACCAAAGTACTGGGAATACTCTGCTGTGGCCTA 
TTTTTTGGCATTGTTGGACTGAAGATTTTCTTCTCCAAATTCCAGTGGAAAATCCAGGCGGAACTGGACTG 
GAGAAGAAAGCACGGACAGGCAGAATTGAGAGACGCCCGGAAACACGCAGTGGAGGTGACTCTGGATCCAG 
AGACGGCTCACCCGAAGCTCTGCGTTTCTGATCTGAAAACTGTAACCCAEAGAAAAGCTCCCCAGGAGGTG 
CCTCACCTGAGAAGAGATTACAAGGAAGAGTGGGGGCTTCCAGAGTTTCCAAGCAGGGAAACATA 
CTGGGAGGTGGACGGAGGACACAATAAAAGGTGGCGCGTGGGAGTGTGCCGGGATGATGTGGACAGGAGGA 
AGGAGACGTGACTTTGTCTCCCGATCATGGGTACTGGGTCCTCAGACTGAATGGAGAACATTTGTATTC 
ACATTAAATCCCCGTTTATCAGCGTCTTCCCCAGGACCCCACCTACAAAAATAGGGGTCTTCCTGGACTA 
TGAGTGGGGACCATCCCTCCAACATAAATGACCAGCCCTTATATACCCTGACAGTCGGTTTG 
AAGGCTTATTGAGGCCCTACATTGAGTATCCGTCCTATAATGAGCAAAATGGAACTCCCAAGTCACTGC 
CCAGTCACCCAGGAATCAGAGAAAGAGGCCTCTTGGCAAAGGGCCTCTGCAATCCCAGAGACAAGCA ACAG 

TGAGTCCTCCCACAGGCAACCACGCCCTTCCTCCCCAGGGGTGAAAGACGATGAATCACACCCACAT 
TCTTCAGGGATATTAAGGTCTCTCTCCCAGACCAAAGTCCCGCAGCAGCCGGCCAAGGGGCTTCCA 
GATGAAGGGGGACTGGCCTGTCCACATGGGAGTCAGGTGTCATGGCGCCCTGAGCTGGGAGGGAAGAAGG 
CTGACATTACATTTAGTTTGCCT CACCCATCTGGCTAAGTGATCTTGAAATACCACCTCCAGGTGAAG 

AACCGTCAGGAATTCCCATCTCACAGGCTGTGGTGTAGATAAGTAGACAAGGAATGGAATAATGCTTAG 
ATCATTGATGACAGAGTGTATCCTAATGGTTTGTTCATTATATTACACTTTCAGAAAAAAA 
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FIGURE 84 
MALMLSLVLSLLKLGSGQWQVFGPDKPVQALVGEDAAFSCFLSPKTNAEAMEVRFFRGQFSSWVH 
LYRDGKDQPFMQMPQYQGRTKLVKDSIAEGRISLRLENITVLDAGLYGCRISSQSYYQKAIWELQ 
WSALGSVPLISITGYWDRDIQLLCQSSGWFPRPTAKWKGPOGQDLSTDSRTNRDMHGLFDVEISL 
TVQENAGSISCSMRHAHLSREVESRVOIGDTFFEPISWHLATKVLGILCCGLFFGIVGLKIFFSK 
FQWKIQAELDWRRKHGQAELRDARKHAVEVTLDPETAHPKLCVSDLKTVTHRKAPQEWPHSEKRF 
TRKSW VASOSFOAGKHYWEVDGGHNKRWRVGVCRDDVDRRKEYVTLSPDHGYWWLRLNGEHLYFT 

LNPRFISVFPRTPPTKIGVFLDYECGTISFFNINDCSLIYTLTCRFEGLLRPYIEYPSYNEONGT 
PIVICPVTOESEKEASWORASAIPETSNSESSSQATTPFLPRGEM 

Signal peptide: 

amino acids i-17 

Transmembrane domain : 

amino acids 239-255 
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FIGURE 85 
AACAGACGI"I'CCC'I'CGCGGCCC"I'GGCACC'I'CTAACCCCAGACATGCIGCL'GCIGCIGC'I'GCCCCI' 
GCTCTGGGGGAGGGAGAGGGCGGAAGGACAGACAAGTAAACTGCTGACGATGCAGAGTTCCGTGA 
CGGGCAGGAAGGCCTGFGTGTCCATGTGCCCTGCTCCTTCTCCTACCCCTCGCATGGCTGGATT 
TACCCTGGCCCAGTAGTTCATGGCTACTGGTTCCGGGAAGGGGCCAATACAGACCAGGATGCTCC 
AGTGGCCACAAACAACCCAGCTCGGGCAGTGTGGGAGGAGACTCGGGACCGATTCCACCTCCTTG 
GGGACCCACATACCAAGAATTGCACCCTGAGCATCAGAGATGCCAGAAGAAGTGATGCGGGGAGA 
TACTTCTTTCGTATGGAGAAAGGAAGTATAAAATGGAATTATAAACATCACCGGCTCTCTGTGAA 
TGTGACAGCCTTGACCCACAGGCCCAACAFCCT CATCCCAGGCACCCTGGAGTCCGGCTGCCCCC 

AGAATCTGACCTGCTCTGTGCCCTGGGCCTGTGAGCAGGGGACACCCCCTATGATCTCCTGGATA 
GGGACCTCCGTGTCCCCCCTGGACCCCTCCACCACCCGCTCCTCGGTGCT CACCCTCATCCCACA 

GCCCCAGGACCATGGCACCAGCCT CACCTGTCAGGTGACCTTCCCTGGGGCCAGCGTGACCACGA 
ACAAGACCGTCCATCTCAACGTGTCCTACCCGCCTCAGAACTTGACCATGACTGTCTTCCAAGGA 
GACGGCACAGTATCCACAGTCTGGGAAATGGCTCATCCTGT CACTCCCAGAGGGCCAGCTCT 

GCGCCTGGTCTGTGCAGTTGATGCAGTTGACAGCAATCCCCCTGCCAGGCTGAGCCTGAGCTGGA 
GAGGCCTGACCCTGTGCCCCTCACAGCCCT CAAACCCGGGGGTGCTGGAGCTGCCTTGGGTGCAC 

CTGAGGGATGCAGCTGAATTCACCTGCAGAGCCAGAA CCCTCTCGGCTCTCAGCAGGCTACCT 

GAACGTCTCCCTGCAGAGCAAAGCCA CATCAGGAGTGACT CAGGGGGTGGTCGGGGGAGCTGGAG 

CCACAGCCCTGGTCTTCCTGTCCTTCTGCGTCATCTTCGTTGTAGTGAGGTCCTGCAGGAAGAAA 
CGGCAAGGCCAGCAGCGGGCGTGGGAGATACGGGCATAGAGGATGCAAACGCTGTCAGGGGTTC 

AGCCTCTCAGGGGCCCCTGACTGAACCTTGGGCAGAAGACAGTCCCCCAGACCAGCCTCCCCCAG 

CTTCTGCCCGCTCCTCAGTGGGGGAAGGAGAGCTCCAGTATGCATCCCTCAGCTTCCAGATGGTG 
AAGCCTTGGGACTCGCGGGGACAGGAGGCCACTGACACCGAGTACTCGGAGATCAAGATCCACAG 

ATGAGAAACTGCAGAGACTCACCCTGATTGAGGGATCACAGCCCCTCCAGGCAAGGGAGAAGTCA 
GAGGCTGATTCTTGTAGAATTAACAGCCCTCAACGTGATGAGCTATGATAACACTATGAATTATG 
TGCAGAGTGAAAAGCACACAGGCTTTAGAGTCAAAGTATCT CAAACCTGAATCCACACTGTGCCC 

TCCCTTTTATTTTTTTAACTAAAAGACAGACAAATTCCTA 
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FIGURE 86 
MLLLLLPLLWGRERAEGQTSKLLTMQSSVTWQEGLCVHVPCSFSYPSHGWIYPGPVVHGYWFREG 
ANTDQDAPWATNNPARAVWEETRDRFHLLGDPHTKNCTLSIRDARRSDAGRYFFRMEKGSKWNY 
KHHRLSWNWTALTHRPNILIPGTLESGCPONLTCSVPWACEOGTPPMISWIGTSVSPLDPSTTRS 
SWLTLIPOPQDHGTSLTCQWTFPGASWTTNKTVHLNWSYPPONLTMTVFQGDGTVSTVLGNGS SL 
SLPEGQSLRLWCAVDAVDSNPPARLSLSWRGLTLCPSQPSNPGVLELPWVHLRDAAEFTCRAQNP 
LGSQQVYLNVSLOSKATSGVTOGVVGGAGATALVFLSFCVIFVVVRSCRKKSARPAAGVGDTGIE 
DANAVRGSASOGPLTEPWAEDSPPDQPPPASARSSVGEGELQYASLSFQMVKPWDSRGOEATDTE 
YSEIKIHR 

Signal peptide : 

amino acids 1-15 

TransIElenbrane dollain: 

amino acids 351-370 
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FIGURE 87 
AGAAAGCTGCACTCTGTTGAGCTCCAGGGCGCAGTGGAGGGAGGGAGTGAAGGAGCTCTCTGTAC 

CCAAGGAAAGTGCAGCTGAGACTCAGACAAGATTACAATGAACCAACTCAGCTTCCTGCTGTTTC 
TCATAGCGACCACCAGAGGATGGAGTACAGATGAGGCTAATACTTACTTCAAGGAATGGACCTGT 
TCTTCGTCTCCATCTCTGCCCAGAAGCTGCAAGGAAATCAAAGACGAATGTCCTAGTGCATTGA 
TGGCCTGTATTTCTCCGCACTGAGAATGGTGTTATCTACCAGACCTTCTGTGACATGACCTCTG 
GGGGTGGCGGCTGGACCCTGGTGGCCAGCGTGCATGAGAATGACATGCGTGGGAAGTGCACGGFG 
GGCGATCGCTGGTCCAGTCAGCAGGGCAGCAAAGCAGACTACCCAGAGGGGGACGGCAACTGGGC 
CAACFACAACACCTTTGGATCTGCAGAGGCGGCCACGAGCGATGACTACAAGAACCCTGGCTACT 
ACGACATCCAGGCCAAGGACCTGGGCATCTGGCACGTGCCCAATAAGTCCCCCATGCAGCACTGG 
AGAAACAGCTCCCTGCTGAGGTACCGCACGGACACTGGCTTCCTCCAGACACTGGGACATAATCT 
GTTTGGCATCTACCAGAAATATCCAGTGAAATATGGAGAAGGAAAGTGTTGGACTGACAACGGCC 
CGGTGATCCCTGTGGTCTATGATTTGGCGACGCCCAGAAAACAGCATCTTATTACT CACCCTAT 

GGCCAGCGGGAATTCACTGCGGGATTTGTTCAGTTCAGGGTATTTAATAACGAGAGAGCAGCCAA 
CGCCTTGTGTGCTGGAATGAGGGTCACCGGATGTAACACTGAGCATCACTGCATTGGTGGAGGAG 
GATACTTTCCAGAGGCCAGTCCCCAGCAGTGTGGAGATTTTTCTGGTTTTGATTGGAGTGGATAT 
GGAACT CATGTTGGTTACAGCAGCAGCCGTGAGATAACTGAGGCAGCTGTGCTTCTATTCTATCG 

TTGAGAGTTTTGTGGGAGGGAACCCAGACCTCTCCTCCCAACCATGAGATCCCAAGGATGGAGAA 
CAACTTACCCAGTAGCTAGAATGTTAATGGCAGAAGAGAAAACAATAAATCATATTGACT CAAGA 

AAAAAA 
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FIGURE 88 
MNQLSFLLFLEATTRGWSTDEANTYFKEWTCSSSPSLPRSCKEIKDECPSAFDGLYFLRTENGVI 
YQTFCDMTSGGGGWTLVASWHENDMRGKCTVGDRWSSQQGSKADYPEGGNWANYNTFGSAEAAT 
SDDYKNPGYYDIQAKDLGIWHVPNKSPMQHWRNSSLLRYRTDTGFLOTLGHNLFGIYOKYPVKYG 
EGKCWTDNGPVIPVVYDFGDAQKTASYYSPYGQREFTAGEWCFRVFNNERAANALCAGMRVTGCN 
TEHHCIGGGGYFPEASPQQCGDFSGFDWSGYGTHWGYSSSREITEAAWLLFYR 

Important features: 
Signal peptide: 

amino acids 1-16 

N-glycosylation site. 
amino acids 163-167 

Glycosaminogliycan attachment sites. 

a?nino acids 74-78, 289-293 

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

CGCCGCCCTTGTCCCCGAGGGCCATGGGCCGGGTCTCAGGGCTTGTGCCCTCTCGCTTCCTGACG 
CTCCTGGCGCATCTGGTGGTCGTCAT CACCTTATTCTGGTCCCGGGACAGCA ACATACAGGCCTG 

CCTGCCTCTCACGTTCACCCCCGAGGAGATGACAAGCAGGACATTCAGCTGGTGGCCGCGCTCT 

CTGTCACCCTGGGCCTCTTTGCAGTGGAGCTGGCCGGTTTCCTCTCAGGAGTCTCCATGTTCAAC 

AGCACCCAGAGCCTCATCTCCATTGGGGCTCACTGTAGTGCATCCGTGGCCCTGTCCTTCTTCAT 
ATTCGAGCGTTGGGAGTGCACTACGTATTGGTACATTTTTGTCTTCTGCAGTGCCCTTCCAGCTG 

TCACTGAAATGGCTTTATTCGT CACCGTCTTTGGGCTGAAAAAGAAACCCTTCTGATTACCTTCA 
TGACGGGAACCTAAGGACGAAGCCTACAGGGGCAAGGGCCGCTTCGTATTCCTGGAAGAAGGAAG 

GCATAGGCTTCGGTTTTCCCCTCGGAAACTGCTTCTGCTGGAGGATATGTGTTGGAATAATTACG 

TCTTGAGTCTGGGATTATCCGCATTGTATTTAGTGCTTTGTAATAAAATATGTTTTGTAGTAACA 
TAAGACTATATACAGTTTTAGGGGACAATTAAAAAAAAAAAA 
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FIGURE 90 
MGRVSGLWPSRFLTLLAHLVVVITLFWSRDSNIQACLPLTFTPEEYDKQDIQLWAALSVTLGLFA 
WELAGFLSGVSMFNSTOSLISIGAHCSASVALSFFIFERWECT TYWYIFWFCSALPAVTEMALFV 
TWFGLKKKPF 

Transmembrane domain : 

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

CGGAAGCGGGGCCACATCTCACCTAAGTCCCGCCCCATGGCCAATTCCACTCTCCTAGGGCTGCT 

GGCCCCGCCTGGGGAGGCTTGGGGCATTCTTGGGCAGCCCCCCAACCGCCCGAACCACAGCCCCC 

CACCCTCAGCCAAGGTGAAGAAAATCTTTGGCTGGGGCGACTTCTACTCCAACATCAAGACGGTG 

GCCCTGAACCTGCTCGTCACAGGGAAGATTGTGGACCATGGCAATGGGACCTTCAGCGTCCACTT 

CCA ACACAATGCCACAGGCCAGGGAAACATCTCCATCAGCCTCGTGCCCCCCAGTAAAGCTGTAG 

AGTTCCACCAGGAACAGCAGATCTTCATCGAAGCCAAGGCCTCCAAAATCTTCAACTGCCGGATG 

GAGTGGGAGAAGGTAGAACGGGGCCGCCGGACCTCGCTTTGCACCCACGACCCAGCCAAGATCTG 

CTCCCGAGACCACGCTCAGAGCTCAGCCACCTGGAGCTGCTCCCAGCCCTTCAAAGTCGTCTGTG 

TCTACATCGCCTTCTACAGCACGGACTATCGGCTGGTCCAGAAGGTGTGCCCAGATTACAACTAC 

CATAGTGATACCCCCTACTACCCATCTGGGTGACCCGGGGCAGGCCACAGAGGCCAGGCCAGGGC 
TGGAAGGACAGGCCTGCCCATGCAGGAGACCATCGGACACCGGGCAGGGAAGGGGTTGGGCCTC 

AGGCAGGGAGGGGGGTGGAGACGAGGAGATGCCAAGTGGGGCCAGGGCCAAGTCTCAAGTGGCAG 

AGAAAGGGTCCCAAGTGCTGGTCCCAACCTGAAGCTGTGGAGTGACTAGATCACAGGAGCACTGG 
AGGAGGAGTGGGCTCCGTGCAGCCTCACAGGGCTTTGCCACGGAGCCACAGAGAGATGCTGGG 

TCCCCGAGGCCGTGGGCAGGCCGATCAGTGTGGCCCCAGATCAAGTCATGGGAGGAAGCTAAGC 

CCTTGGTTCTTGCCATCCTGAGGAAAGATAGCAACAGGGAGGGGGAGATTTCATCAGTGTGGACA 

GCCTGTCAACTTAGGATGGATGGCTGAGAGGGCTTCCTAGGAGCCAGTCAGCAGGGTGGGGTGGG 

GCCAGAGGAGCTCTCCAGCCCTGCCTAGTGGGCGCCCTGAGCCCCTTGTCGTGTGCTGAGCATGG 
CATGAGGCTGAAGTGGCAACCCTGGGGTCTTTGATGTCTTGACAGATTGACCATCTGTCTCCAGC 

CAGGCCACCCCTTTCCAAAATTCCCTCTTCTGCCAGTACTCCCCCTGTACCACCCATTGCTGATG 

GCACACCCATCCTTAAGCTAAGACAGGACGATTGTGGTCCTCCCACACTAAGGCCACAGCCCATC 

CGCGTGCTGTGTGTCCCTCTTCCACCCCAACCCCTGCTGGCTCCTCTGGGAGCATCCATGTCCCG 
GAGAGGGGTCCCT CAACAGTCAGCCT CACCTGTCAGACCGGGGTTCTCCCGGATCTGGATGGCGC 

CGCCCTCTCAGCAGCGGGCACGGGTGGGGCGGGGCCGGGCCGCAGAGCATGTGCTGGATCTGTTC 
TGTGTGTCTGTCTGTGGGTGGGGGGAGGGGAGGGAAGTCTTGTGAAACCGCTGATTGCTGACTTT 

TGTGTGAAGAATCGGTCTTGGAGCAGGAAATAAAGCTTGCCCCGGGGCA. 
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FIGURE 92 
MQLTRCCFWFLVOGSLYLVICGQDDGPPGSEDPERDDHEGQPRPRWPRKRGHISPKSRPMANSTL 
LGLLAPPGEAWGILGOPPNRPNHSPPPSAKWKKIFGWGDFYSNIKTWALNLLWTGKIWDHGNGTF 
SVHFOHNATGOGNISISLVPPSKAVEFHQEQQIFIEAKASKIFNCRMEWEKVERGRRTSLCTHDP 
AKICSRDHAOSSATWSCSOPFKWWCWYIAFYSTDYRLVOKWCPDYNYHSDTPYYPSG 

Inportant features of the protein: 

Signal peptide: 

amino acids 1-14 

N-glycosylation sites. 

amino acids 62-65. 127-13O 137-140, 143-146 

2-oxo acid dehydrogenases acyltransferase 
amino acids 61-71 
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FIGURE 93 
CGGTGGCCATGACIGCGGCCGTG!"I'CITCGGCGCGCCI''CATIGCCTCGGGCCIGCGCTCGCC 
CTTTATGTCTTCACCATCGCCATCGAGCCGTTGCGTATCATCTTCCTCATCGCCGGAGCTTTCTT 
CTGGTTGGTGTCTCTACTGATTTCGTCCCTTGTTTGGTTCATGGCAAGAGTCATTATTGACAACA 
AAGATGGACCAACACAGAAATATCTGCTGATCTTTGGAGCGTTTGTCTCTGTCTATATCCAAGAA 
ATGTTCCGATTTGCATATTATAAA CTCTTAAAAAAAGCCAGTGAAGGTTTGAAGAGTATAAACCC 

AGGTGAGACAGCACCCTCTAGCGACTGCTGGCCTATGTTTCTGGCTTGGGCTTTGGAATCATGA 
GTGGAGTATTTTCCTTTGTGAATACCCTATCTGACTCCTTGGGGCCAGGCACAGTGGGCATTCAT 
GGAGATTCTCCT CAATTCTTCCTTTATTCAGCTTTCATGACGCTGGTCATTATCTTGCTGCATGT 

ATTCTGGGGCATTGTATTTTTTGATGGCTGTGAGAAGAAAAAGTGGGGCATCCTCCTTATCGTTC 
TCCTGACCCACCTGCTGGTGTCAGCCCAGACCTTCATAAGTTCTTATTAGGAATAAACCTGGCG 
TCAGCATTTATAATCCTGGTGCTCATGGGCACCTGGGCATTCTTAGCTGCGGGAGGCAGCTGCCG 

AAGCCTGAAACTCTGCCTGCTCTGCCAAGACAAGAACTTTCTTCTTTACAACCAGCGCTCCAGAT 
AACCTCAGGGAACCAGCACTTCCCAAACCGCAGACTACATCTTTAGAGGAAGCACAACTGTGCCT 
TTTTCTGAAAATCCCTTTTTCTGGTGGAATGAGAAAGAAATAAAACTATGCAGATA 
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FIGURE 94. 
MTAAWFFGCAFIAFGPALALYWFTIAEPLRIFTAGAFFWLWSLLISSLWWFMARWINKDG 
PTOKYLLIFGAFWSWYIQEMFRFAYYKLLKKASEGLKSINPGETAPSMRLLAYVSGLGFGIMSGV 
FSFVNTLSDSLGPGTVGIHGDSPOFFLYSAFMTLVIII, HWEWGIVFFDGCEKKKWGILLIVLLT 

HLLWSAQTFISSYYGINLASAFIILVLMGTWAFLAAGGSCRSLKLCLLCODKNFLLYNORSR 

Important features of the protein: 
Signal peptide: 

aIulino acids 1-19 

Transmembrane domains : 

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

Glycosalling)glycan attachillent site. 
amino acids 120-123 

Sodium: neurotransmitter syInporter familiy protein 
amino acids 31-65 
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FIGURE 95 
AATTTTTCACCAGAGTAAACTTGAGAAACCAACTGGACCTTGAGTATTGTACATTTTGCCTCGTG 

GACCCAAAGGTAGCAATCTGAAACATGAGGAGTACGATTCTACTGTTTTGTCTTCTAGGATCAAC 
TCGGTCATTACCACAGCCAAACCTGCTTTGGGACTCCCTCCCACAAAACTGGCTCCGGATCAGG 
GAACACTACCAAACCAACAGCAGT CAAATCAGGTCTTTCCTiCTTTAAGTCTGATACCATTAACA 

CAGATGCTCACACTGGGGCCAGATCTGCATCTGTTAAATCCTGCTGCAGGAATGACACCTGGTAC 
CCAGACCCACCCATTGACCCTGGGAGGGTTGAATGTACAACAGCAACTGCACCCACATGTGTTAC 

CAATTTTTGTCACACAACTTGGAGCCCAGGGCACTATCCTAAGCTCAGAGGAATTGCCACAAATC 
TTCACGAGCCTCATCATCCATTCCTTGTTCCCGGGAGGCATCCTGCCCACCAGTCAGGCAGGGGC 
TAACCAGATGTCCAGGATGGAAGCCTTCCAGCAGGAGGAGCAGGTGTAAATCCTGCCACCCAGG 
GAACCCCAGCAGGCCGCCTCCCAA CTCCCAGTGGCACAGATGACGACTTTGCAGTGACCACCCCT 

GCAGGCATCCAAAGGAGCACACATGCCATCGAGGAAGCCACCACAGAATCAGCAAATGGAATTCA 

GTAAGCTGTTTCAAATTTTTTCAACTAAGCTGCCTCGAATTTGGTGATACATGTGAATCTTTATC 
ATTGATTATATTATGGAATAGATTGAGACACATTGGATAGTCTTAGAAGAAATTAATTCTTAATT 
TACCTGAAAATATTCTTGAAATTTCAGAAAATATGTTCTATGTAGAGAATCCCAACTTTTAAAAA 

CAATAATTCAATGGATAAATCTGTCTTTGAAATATAACATTATGCTGCCTGGATGATATGCATAT 
TAAAACAATTTGGAAAACTGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE q6 
MRSTILLFCLLGSTRSLPQLKPALGLPPTKLAPDQGTLPNQQQSNQVFPSLSLIPLTQM 
LTLGPDLHLLNPAAGMTPGTOTHPLTLGGLNVQQQLHPHVLPIEWTOLGAOGTILSSEE 
LPOIFTSLIHSLFPGGILPTSQAGANPDVODGSLPAGGACVNPAQGTPAGRLPTPSG 
TDDDFAWTTPAGICRSTHAIEEATTESANGIQ 

Signal peptide: 

artino acids 1-16 
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FIGURE 98 
MVPAWLWLLCVSVPQALPKAQPAELSVEVPENYGGNFPLYLTKLPLPREGAEGQWLSGDSGKAT 
EGPFAMDPDSGFLLWTRALDREEQAEYOLOWTLEMCDGHVLWGPOPVLVHVKDENDCVPHFSQAI 
YRARLSRGTRPGIPFLELEASDRDEPGTANSDLRFHILSQAPAQPSPDMFOLEPRLGALALSPKG 
STSLDHALERTYQLLVQVKDMGDQASGHQATATVEVSIIESTWVSLEPIHLAENLKVLYPHHMAQ 
WHWSGGDWHYHLESHPPGPFEVNAEGNLYWTRELDREAQAEYLLOVRAQNSHGEDYAAPLELHV, 
WMDENDNVPICPPRDPTWSIPELSPPGTEVTRLSAEDADAPGSPNSHVVYOLLSPEPEDGVEGRA 
FQVDPTSGSVTLGVLPLRAGQNILLLVLAMDL.AGAEGGFSSTCEVEVAVTDINDHAPEFITSQIG 
PISPED WEPGTLWAMLTAIDADLEPAFRLMDFAIERGDTEGTFGDWEPDSGHVRLRLCKNLSY 

EAAPSHEV WVVVOSVAKLVGPGPGPGATATVTVLVERVMPPPKLDCESYEASWPISAPAGSFLLT 
IQPSDPISRTLRFSLVNDSEGWLCIEKFSGEVHTAQSLQGAQPGDTYTVLVEAQDTALTLAPWPS 
OYLCTPRODHGLIVSGPSKDPDLASGHGPYSFTLGPNPTVORDWRLQTLNGSHAYLTLALHWVEP 
REHIIPVVVSHNAQMWQLLWRVIVCRCNVEGQCMRKVGRMKGMPTKLSAVGILVGTLVAIGIFLI 
LIFTHWTMSRKKDPDOPADSWPLKATV 

Signal peptide: 

amino acids 1-18 

Transmembrane domain : 

amino acids 762-784 




















































































































































































































































































































































































































































































































































































































