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FIGURE 1

GGGGCTTCGGCGCCAGCGGCCAGCGCTAGTCGGTCTGETAAGGATT TACARAAGGTGCAGGTATG
AGCAGGTCTGAAGACTAACATTTTGTGAAGTTGTAARACAGRAAACCTGT TAGAAATGTGGTGGT
TTCAGCAAGGCCTCAGTTTCCTTCCTTCAGCCCTTGTARTTTGGACATCTGCTGCTTTCATATTT
TCATACATTACTGCAGTAACACTCCACCATATACGACCCGGCTTTACCTTATATCAGTGACACTGG
TACAGTAGCTCCAGAAARATGCTTATTTGGGGCAATGCTARATATTGCGGCAGTTTTATGCATTG
CTACCATTTATGTTCGTTATAAGCAAGTTCATGCTCTGAGTCCTGAAGAGRAACGTTATCATCARAA
TTAAACAAGGCTGGCCTTGTACTTGGAATACTGAGTTGT TTAGCGACTTTCTATTGTGGCARACTT
CCAGAAAACAACCCTTTTTGCTGCACATGTARGTGGAGCTGTGCTTACCTTTGGTATGGGCTCAT

TATATATGTTEGTTCAGACCATCCITTICCTACCAAATGCAGCCCAARATCCATGGCARACARGTC
TTCTGGATCAGACTGTTGTTGGTTATCTGGTGTGGAGTAAGTGCACTTAGCATGCTGACTTGCTC
ATCAGTTTTGCACAGTGGCAAT TTTGGGACTGAT TTAGAACAGAANCTCCATTGGARACCCCGAGS
ACAAAGGTTATGTGCTTCACATGATCACTACTGCAGCAGAATGGTCTATGTCATTTTCCTTCTTT
GGTTTTTTCCTGACTTACATTCGTGATTTTCAGAAAATTTCTTTACGGGTGGAAGCCAATTTACA
TGGATTAACCCTCTATGACACTGCACCTTGCCCTATTAACAATGAACGAACACGGCTACTTTCCA
GAGATATTTGATGAAAGGATAAAATATTTCTGTAATGATTATGATTCTCAGGGAT TGGGGAAAGG
TTCACAGAAGTTGCTTATICTTCTCTGRAAATTTTCAACCACTTAATCAAGGCTGACAGTAACACT
GATGAATGCTGATAATCAGGAAACATGAAAGAAGCCATTTGATAGATTATTCTAAAGGATATCAT
CAAGAAGACTATTAARAAACACCTATGCCTATACTTTTTTATCTCAGARAATARAGTCAAAAGACT
ATG



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

FIGURE 2

<gubunit 1 6f 1, 266 aa, 1 stop

<MW: 29766, pI: 8.39, NX(5/T): O
MAWFQCGLSFLPSALVIWTSAAFIFSYITAVTLHHIDPALPYISDTGTVAPEKCLFGAMILNTIAAV
LCIATIYVRYKQVHALSPEENVI IKLNKAGLYVLGILSCLGLS IVANFQKTTLFARHVSGAVLTFG
MGSLYMEVQTILSYOMOPKIHGKQVFWIRLLLVIWCGVSALSMLTCSSVLHSGNFGTDLEQKLHW
NPEDKGYVLHMITTAAEWSMSFSFFPGFFLTYIRDFOKISLRVEANLHGLTLYDTAPCPINNERTR
LLSRDI

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.
amine acids 57-63, 95-101, 99-105, 124-130, 183-189
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FIGURE 3

CGGACGCGTGGGLGGACGCETGEGEGAGAGCCGCAGTCCCGGCTGCAGCACCTGGGAGAAGGCAGACC
GTGTGAGGGGGCCTGTGGCCCCAGCGTGCTEGTGGCCTCGGGGACTGGGAAGTGGAGGCAGGAGCCTIC
CTTACACTTCGCCATGAGTTTCCTCATCGACTCCAGCATCATGATTACCTCCCAGATACTATTTTTTG

GATTTGGGTGGCTTTTCTTCATGCGCCAATTGTTTAAAGACTATGACGATACGTCAGTATGTTGTACAG
GTGATCTTCTCCGTGACGTTTGCATTTTCTTGCACCATGTTTGAGCTCATCATCTTTGAAATCTTAGG
AGTATTGAATAGCAGCTCCCGTTATTTTCACTGGAARATGAACCTGTGTGTAATTCTGCTGATCCTGG
TTTTCATGGIGCCTITTITTACATTGGCTATTTTATTGTGAGCAATATCCGACTACTGCATAAACAACGA
CIGCTTTTTTCCTGTCTCTTATGGCTGACCTTTATGTATT TCTTCTGCAAARCTAGGAGATCCCTTICC
CATTCTCAGCCCAARACATGGGATCTTATCCATAGAACAGCTCATCAGCCGGGTTEGGTGTGATTGGAG
TGACTCTCATGGCTCTTCTTTCTGGATTTGGTGCTGTCAACTGCCCATACACTTACATGTCTTACTTC
CTCAGGAATGTGACTGACACGGATATTCTAGCCCTGGAACGGCGACTGCTGCAAACCATGGATATGAT
CATAAGCAARAAGAAARGGATGGCAATCGCACCGAGAACAATGTTCCAGAAGGGGGAAGTGCATAACA
AACCATCAGGTTTCTGGGGAATGATAAAMAGTGTTACCACTTCAGCATCAGGAAGTGAAAATCTTACT
CTTATTCAACAGGAAGTGGATGCTTTGGARGAATTAAGCAGGCAGCTTTTTCTGGAAACAGCTGATCT
ATATGCTACCAAGGAGAGRATAGAATACTCCAAAACCTTCAAGGGGAAATATTTTAATTTTCTITGGTT
ACTTTTTCTCTATTTACTGTGTTTGGAAAATTTTCATGGCTACCATCAATATTGTTTTTGATCGAGTT
GGGAARACGGATCCTGTCACAAGAGGCATTGAGATCACTGTGAATTATCTCGGGAATCCAATTTGATGT
GAAGTTTTGGTCCCAACACATTTCCTTCATTCTTGTTGGAATAATCATCGTCACATCCAT CAGAGGAT
TGCTGATCACTCTTACCAAGTTCTTTTATGCCATCTCTAGCAGTAAGTCCTCCAATGTCATTGTCCTG
CTATTAGCACAGATAATGGGCATGTACTTTGTCTCCTCTGTGCTGCTGATCCGAATGAGTATGCCTTT
AGAATACCGCACCATAATCACTGAAGTCCTTGGAGARCTGCAGTTCAACTTCTATCACCGTTGGTITG
ATGTGATCTTCCTGGTCAGCGCTCTCTCTAGCATACTCTTCCTCTATTTGGCTCACAAACAGGCACCA
GAGAAGCAAATGGCACCTTGAACTTAAGCCTACTACAGACTGTTAGAGGCCAGTGGT TTCARAATTTA
GATATAAGAGGGGGGAAAAATGGAACCAGGGCCTIGACATTTTATAAACAAACAAAATGCTATGGTAGC
ATTTTTCACCTTCATAGCATACTCCTTCCCCGTCAGGTGATACTATGACCATGAGTAGCATCAGCCAG
AACATGAGAGGGAGAACTAACTCAAGACAAIACTCAGCAGAGAGCATCCCGTGTGGATATGAGGCTGG
TGTAGAGGCGGAGAGGAGCCAAGAAACTAAAGGTGARARATACACTGCGAACTCTGGGGCAAGACATET
CTATGGTAGCTGAGCCAAACACGTAGGATTTCCGTTTTARGGT TCACATGGAAAAGGTTATAGCTTTG
CCTTCAGATTGACTCATTAARATCAGAGACTGTAACARARAAPAARRARARBRNADNAGGGCGGCCGCG
ACTCTAGAGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAATG
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FIGURE 4

MSFLIDSSIMITSQILFFGEFGWLEFMROLFKDYEIRQYVVOVIFSVIFAFSCTMFELITFEILGY
LNSSSRYFHWKMNLCVILLILVFMVPEYIGYFIVSNIRLLHRKQRLLFSCLLWLTFMYFEFWKLGDP
FPILSPKHGILSIEQLISRVGVIGVTLMALLSGFGAVNCPYTYMSYFLRNVTDTDILALERRLLQ
TMDMITSKKKRMAMARRTMEQKGEVHNKPSGFWGMIKSVTTSASGSENLTLIQOEVDALEELSRY
LFLETADLYATKERIEYSKTFKGKYFNFLGYFFSIYCVWKIFMATINIVFDRVGKTDPVTRGIEI
TVNYLGIQFDVKFWSQHISFILVGIIIVTSIRGLLITLTKFFYAISSSKSSNVIVLLLAQIMGMY
FVSSVLLIRMSMPLEYRTIITEVLGELOQFNFYHRWFDVIFLVSALSSILFLYLAHKQAPEKQMAP

Important features:
Signal peptide:

amino acids 1-23

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

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

Eukarvyetic cobalamin—binding proteins

amino acids 151-160
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FIGURE 5

AGCAGGGAAATCCGGATGTCTCGGTTATGAAGTGGAGCAGTGAGTGTGAGCCTCAACATAGTTCC
AGAACTCTCCATCCGGACTAGTITATTGAGCATCTGCCTCTCATATCACCAGTGGCCATCTGAGGT
GTTTCCCTGGCTCTGAAGGGGTAGGCACGATGGCCAGGTGCTTICAGCCTGGTGTTGCTTCTCACT
TCCATCTGGACCACGAGGCTCCTGGTCCAAGGCTCTITTGCGTGCAGAAGAGCTTTCCATCCAGGT
GTCATGCAGAATTATGGGGATCACCCTTGTGAGCAARAAGGCGAACCAGCAGCTGAATTTCACAG
ARGCTAAGGAGGCCTGTAGGCTGC TGGGACTAAGTTTGGCCGGCAAGGACCARGT TGARACAGCC
TTGAAAGCTAGCTTTGAAACTTGCAGCTATGGCTGGGTTGGAGATGGATTCGTGGTCATCTCTAG
GATTAGCCCARACCCCARAGTGTGGGAAAAATGGGGTGGGTGTCCTGATTTGCGAACGTTCCAGTGA
GCCGACAGTTTGCAGCCTATTGTTACAACTCATCTGATACTTGGACTAACTCGTGCATTCCAGAA
ATTATCACCACCAAAGATCCCATATTCAACACTCAARCTGCAACACAAACAACAGAATTTATTGT
CAGTGACAGTACCTACTCGGTGGCATCCCCTTACTCTACAATACCTGCCCCTACTACTACTCCIC
CTGCTCCAGCTTCCACTTCTATTCCACGGAGAARAARATTGATTTGTGTCACAGRAAGTTTTTATG
GARACTAGCACCATGICTACAGARACTGARCCATTTGTTGAARATAARGCAGCATTCAAGAATGA
AGCTGCTGGGTTTGGAGGTGTCCCCACGGCTCTGCTAGTGCTIGCTCTCCTCTTCTTIGGTGCTG
CAGCTGGTCTTGGATTTTGCTATGTCAARAGGTATGTGAAGGCCTTCCCTTTTACARACAAGAAT
CAGCAGAAGGAAATGATCGARACCARAGTAGTARAGGAGGAGAAGGCCAATGATAGCAACCCTAR
TGAGGAATCAARGAPAACTGATARAAACCCAGAAGAGTCCAAGAGTCCAAGCARARCTACCGTGC
GATGCCTGGAAGCTGAAGT TTAGATGAGACAGARATGAGGAGACACACCTGAGGCTGGTTTCTTT
CATGCTCCTTACCCTGCCCCAGCTGGGGARATCAARAGGGCCARAGAACCAAAGAAGAAAGTCCA
CCCTTGGTTCCTAACTGGAATCAGCTCAGGACTGCCATTGGACTATGGAGTGCACCARAGAGAAT
GCCCTTCTCCTTATTGTAACCCTGTCTGGATCCTATCCTCCTACCTCCARAGCTTCCCACGGCCT
TTCTAGCCTGGCTATGTCCTAATAATATCCCACTGGGAGAAAGGAGTTTTGCAAAGTGCAAGGAC
CTAAAACATCTCATCAGTATCCAGTGGTARAAAGGCCTCCTGGCTGTCTGAGGCTAGGTEGGTTG
ARAGCCAAGGAGTCACTGAGACCAAGGCTTTCTCTACTGATTCCGCAGCTCAGACCCTTTCTTCA
GCTCTGAAAGAGAAACACGTATCCCACCTGACATGTCCTTCTGAGCCCGGTAAGAGCARAMGAAT
GGCAGAAAAGTTTAGCCCCTGAAAGCCATGGAGATTCTCATAACTTGAGACCTAATCTCTGTARA
GCTAARAATAAAGARATAGAACAAGGCTGAGGATACGACAGTACACTGT CAGCAGGGACTGTARAC
ACAGACAGGGTCARAGTGTTTTCTCTGAACACATTGAGTTGGAATCACTGTTTAGAACACACACA
CTTACTTTTTCTGGTCTICTACCACTGCTGATATT TTCTCTAGGAAATATACTTT TACARGTARCA
AARATARARACTCTTATAAATTTCTATTTTTATCTGAGT TACAGARATGATTACTAAGGAAGATT
ACTCAGTAATTTGTTTARAAAAGTAATAAANTTCAACAAACATTTGCTGAATAGCTACTATATGTC
ARGTGCTGTGCAAGGTATTACACTCTGTAATTGAATATTATTCCTCAARARMRTTGCACATAGTAG
AACGCTATCTGGGAAGCTATTITTTTCAGT TTTGATATTTCTAGCTTATCTACTTCCAAACTAAT
TTTTATTTTIGCTGAGACTAATCTTATTCATT TTCTCTAATATGGCAACCATTATAACCTTAATT
TATTATTAACATACCTAAGAAGTACATTGTTACCTCTATATACCAAAGCACATTTTARAAGTGCC
ATTARCARATGTATCACTAGCCCTCCTTTTTCCAACBAGRAAGGGACTGAGAGATGCAGAAATATT
TGTGACAAAAAATTAAAGCATTTAGAAAACTT
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FIGURE 6

MARCFSLVLLLTS IWITTRLLVQGSLRAEELSIQVSCRIMGITLVSKKANQQLNFTEAREACRLLG
LSIAGKDOVETALKASFETCSYGWVGDGEVVISRISPNPKCGKNGVGVLIWKVPVSROQFAAYCYN
SSDTWTNSCIPEIITTKDPIFNTQIATQTTEFIVSDSTYSVASPYSTIPAPTTTPPAPASTSIPR
RKKLICVTEVFMETSTMSTETEPFVENKAAFKNEAAGFGGVPTALLVLALLFFGAAAGLGFCYVK
RYVKAFPFTNKNQOKEMIETKVVKEEKANDSNPNEESKKTDKNPEESKSPSKTTVRCLEAEY

Signal sequence:

aminc acids 1-16

Transmembrane domain:

amino acids 235-254

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

Casein kinase II phosphorylation site.
amino acids 145-1498, 214-218

Tyrosine kinase phosphorylation site.

amino acids 792-88

N-myristoylation site.

amino acids 23-29, 65-71, 234-240, 235-239, 249-255, 253-259
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FIGURE 7

CGCCGCGLTCCCGCACCCGLEGLCCGCCCACCGCGCCGCTCCCGCATCTGCACCCGCAGCCCGEL
GGCCTCCCGGCGGEGAGCGAGCAGATCCAGTCCGGCCCGCAGCGCARCTCGGTCCAGTCGGGECEE
CGGCTGCGGEECGCAGAGCGGAGATGCAGCGGCTTGGGGCCACCCTGCTGTGCCTGCTGLCTGGLEE
CGGCGGTCCCCACGGCCCCCGCGCCCGCTCCGACGGCGACCTCGGCTCCAGTCAAGCCCGGCCCG
GCTCTCAGCTACCCGCAGGAGGAGGCCACCCTCAATGAGATGTTCCGCGAGGTTGAGGAACTGAT
GGAGGACACGCAGCACARATTGCGCAGCGCGGIGGAAGAGATGGAGCCAGAAGAAGCTGCTGCTA
AAGCATCATCAGAAGTGAACCTGGCAAACTTACCTCCCAGCTATCACAATGAGACCAACACAGAC
ACGRAAGGTTGGARATAATACCATCCATGTGCACCGAGAAATTCACAAGATARCCAACAACCAGAC
TGGACAAATGGTCTTTTCAGAGACAGTTATCACATCTGTGGGAGACGARGARAGGCAGAAGGAGLC
ACGAGTGCATCATCGACGAGGACTGTGGGCCCAGCATGTACTGCCAGTTTGCCAGCTTCCAGTAC
ACCTGCCAGCCATGCCGGGGCCAGAGGATGCTCTGCACCCGGGACAGTGAGTGCTGTGGAGACCA
GCTGTGTGTCTCGGGTCACTGCACCAAAATGGCCACCAGGGGCAGCAATGGGACCATCTGTGACA
RCCAGAGGGACTGCCAGCCGGGGCTIGTGCTGTGCCTTCCAGAGAGGCCTGCTGTTCCCTGTGTGT
ACACCCCTGCCCGTGGAGGGCGAGCTTTGCCATGACCCCGCCAGCCGGCTTCTGGACCTCATCAC
CTGGGAGCTAGAGCCTGATGGAGCCTTGGACCCGATGCCCTTGTGCCAGTGGCCTCCTCTGCCAGC
CCCACAGCCACAGCCTGGTGTATGTIGTGCARGCCGACCTTCGTGGGGAGCCGTGACCAAGATGEG
GAGATCCTGCTGCCCAGAGAGGTCCCCGATGAGTATGAAGTTGGCAGCTTCATGGAGGAGGTGCG
CCAGGAGCTGGAGGACCTGGAGAGGAGCCTGACTGAAGAGATGGCGCTGGGGGAGCCTGCGGCTG
CCGCCGCTGCACTGCTGGGAGGGGAAGAGATTTAGATCTGGACCAGGCTGTGGGTAGATGTGCAA
TAGAAATAGCTAATTTATTTCCCCAGGTGTGTGCTTTAGGCGTGGGCTGACCAGGCTTCTTCCTA
CATCTTCTTCCCAGTARGTTTCCCCTCTGGCTTGACAGCATGAGGTGTTGTGCATTTGTTCAGCT
CCCCCAGGCTGTTCTCCAGGCTTCACAGTCTGGTGCTTGGGAGAGTCAGGCAGGGTTARACTGCA
GGAGCAGTTIGCCACCCCTGTCCAGATTATTGGCTGCTTTGCCTCTACCAGTTGGCAGACAGCCG
TTTGTTCTACATGGCTTTGATAATTGTTTGAGGGGAGGAGATGGARACAATGTGGAGTCTCCCTC
TGATTGGTTTITGGGGAAATGTGGAGAAGAGTGCCCTGCTTTGCAARCATCARCCTGGCARRAATG
CAACAAATGAATTTTCCACGCAGTTCTTITCCATGGGCATAGGTAAGCTGTGCCTTCAGCTGTTGC
AGATGAAATGTTCTGTTCACCCTGCATTACATGTGTTTATTCATCCAGCAGTGTTGCTCAGLTCC
TACCTCTGTGCCAGGGCAGCATTTTCATATCCARGATCAATTCCCTCTCTCAGCACAGCCTGGEG
AGGGGGTCATTGTTCTCCTCGTCCATCAGGGATCTCAGAGGCTCAGAGACTGCAAGCTGCTTGEC
CAAGTCACACAGCTAGTGARGACCAGAGCAGTTTCATCTGGTTGTGACTCTRAAGCTCAGTGCTCT
CTCCACTACCCCACACCAGCCTITGGTGCCACCARAAGTGCTCCCCARAAGGAAGGAGAATGGGAT
TTTTCTTGAGGCATGCACATCTGGAAT TAAGGTCAAACTAATTCTCACATCCCTCTARAAGTAAR
CTACTGTTAGGAACAGCAGTGTTCTCACAGTGTGGGGCAGCCGTCCTTCTAATGARGACAATGAT
ATTGACACTGTCCCTCTTTGGCAGTTGCATTAGTAACTTTGAAAGGTATATGACTGAGCGTAGCA
TACAGGTTRACCTGCAGAAACAGTACTTAGGTAATTGTAGGGCGAGGATTATAAATGARATTTGC
AAAATCACTTAGCAGCRACTGRAAGACAATTATCAACCACGTGGAGAARATCARACCGAGCAGGGC
TGTGTGARACATGGTTGTAATATGCGACTGCGARCACTGAACTCTACGCCACTCCACARATGATG
TTTTCAGGTGTCATGGACTGTTGCCACCATGTATTCATCCAGAGTICTTARAGTTTAAAGTTGCA
CATGATTGTATAAGCATGCTTTCTTTGAGTTITTAAATTATGTATARACATAAGTTGCATTTAGAA
ATCAAGCATAAATCACTTCAACTGCAARAAAAARAMAAARAAAAAAARRAR
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FIGURE 8

MORLGATLLCLLLAAAVPTAPAPAPTATSAPVKPGPALIYPQEEATLNEMFREVEELMEDTQHKL
RSAVEEMEABEARAKASSEVNLANLPPSYHENETNTDTKVGNNT IHVHRETHKITNNQTGQMVESE
TVITSVGDEEGRRSHECIIDEDCGPSMYCQFASFQYTCQPCRGORMLCTRDSECCGDOLCVWGHC
TKMATRGSNGT ICDNQRDCQPGLCCAFQRGLLFPVCTPLPVEGELCHDPASRLLDLITWELEPDG
ALDRCPCASGLLCQPHSHSLVYVCKPTFVGSRDODGEILLPREVPDEYEVGS FMEEVRQELEDLE
RSLTEEMALGEPAAAAAATLGGEEIL

Signal sequence:

amino acids 1-19

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

Caseln kinase II phosphorylation site.
amino acids 46-50, 67-71, 98-102, 135-139, 206-210, 312-31s,
327-331

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

Amidation site.

amino acids 140-144
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FIGURE 9

CGEACGCGTGGGCGGACGCGETGGGGECTGTCGAGAAAGTGCCAATAAATACATCATGCAACCCCAC
GGCCCACCTTGTGAACTCCTCGTGCCCAGGGCTGATGTGCGTCTTCCAGGGCTACTCATCCARAG
GCCTAATCCARCGTTCTGTCTTCARTCTGCAAATCTATGGGGTCCTGGGGCTCTTCTGGACCCTT
AACTGGGTACTGGCCCTGGGCCAATGCGTCCTCGCTGGAGCCTTTGCCTCCTTCTACTGGGCCTT
CCACAAGCCCCAGGACATCCCTACCTTCCCCITAATCTCTIGCCTTCATCCGCACACTCCGTTACC
ACACTGGGTCATTGGLCATTTGGAGCCCTCATCCTGACCCTTGTGCAGATAGCCCGGGTCATCTTG
GAGTATATTGACCACAAGCTCAGAGGAGTGCAGAACCCTGTAGCCCGCTGCATCATGTGCTGTTT
CAAGTGCTGCCTCTGGTGTCTGGARAAATTTATCAAGTTCCTAAACCGCAATGCATACATCATGA

TCGCCATCTACGGGAAGRATTTCTGTGTCTCAGCCAARAATGCGTTCATGCTACTCATGCGRARC
ATTGTCAGGGTGGTCGTCCTGGACARAGTCACAGRACCTGCTGCTGTTCTTTGGGAAGCTGCTGGT
GGTCGGAGGCGTGGGGGTCCTGTICCTTICTTTTTT TTCTCCGGTCGCATCCCGGGGCTGGGTARAG
ACTTTAAGAGCCCCCACCTCAACTATTACTGGCTGCCCATCATGACCTCCATCCTEGGGECCTAT
GTCATCGCCAGCGGCTTCTTCAGCGTTTTCGGCATGTGTGTGGACACGCTCTTCCTCTGCTTCCT
GGAAGACCTGGAGCGGAACAACGGCTCCCTGGACCGGCCCTACTACATGTCCARGAGCCTTCTAR
AGATTCTGGGCAAGAAGAACGAGGCGCCCCCGGACARCAAGARGAGGARGAAGTGACAGCTCCGG
CCCTGATCCAGGACTGCACCCCACCCCCACCGTCCAGCCATCCAACCTCACTTCGCCTTACAGGT
CTCCATTTTGTGGTAARAARAGGTTTTAGGCCAGGCGCCGTGGCTCACGCCTGTAATCCAACACT
TTGAGAGGCTGAGGCGGGCGGATCACCTGAGTCAGGAGT TCGAGACCAGCCTGGCCAACATGGTE
AAACCTCCGTCTCTATTAAAAATACAAAAATTAGCCGAGAGTGGTGGCATGCACCTGTCATCCCA
GCTACTCGGGAGGCTGAGGCAGGAGAATCGCTIGAACCCGGGAGGCAGAGGTTGCAGTGAGCCGA
GATCGCGCCACTGCACTCCAACCTGGGTGACAGACTCTGTCTCCARARCARAACAAACAALCARA
ARGATTTTATTAAAGATATTTTGTITAACTC
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FIGURE 10

RTRGRTRGGCERKVPINTSCNPTAHLVNSSCPGLMCVFQGYSSKGLIQRSVENLOIYGYVLGLFWTL
NWVLALGOCVLAGAFASFYWAFHKPODIPTFPLISAFIRTLRYHTGSLAFGALILTLVOIARVIL
EY IDHKLRGVONPVARCIMCCFKCCLWCLEKFIKFLNRNAY IMIATYGRKNFCVSAKNAFML LMRN
IVRVVVLDKVTDLLLFFGKLLVVGGVGVLSFFFFSGRIPGLGKDFKSPHLNYYWLPIMTSILGAY
VIASGFEFSVFGMCVDTLEFLCFLEDLERNNGSLDRPYYMSKSLLKILGKKNEAPPDNKKRKK

Important features:
Transmembrane domains:

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

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

Hypothetical YBR00Z2c¢c family proteins.

amino acids 276-288

Ammonium transporters proteins.

amino acids 204-231

N—myristoylation sites.
amino acids 60-¢€6, 78-84

Amidation site.

amino acids 306-310
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FIGURE 11

GCCCCGCGCCCGECGLCEEGECECCCEAAGCCGEGAGCCACCGCCATGGGHLGLCTEGCCTGEGAGCCTEC
TCCCTGCTCAGCTGCGCGTCCTGCCTCTGCGECTCTGCCCCCTGCATCCTGTGCAGCTGCTGCCCCGL
CAGCCGCAACTCCACCGTGAGCCGCCTCATCTTCACGTTCTTCCTCTTCCTGGGGGTGCTGGTGTCCA
TCATTATGCTGAGCCCGGGCGTGGACGAGTCAGCTCTACAAGCTGCCCTGGGTGTGTGAGGAGGGGGLC
GGGATCCCCACCGTCCTGCAGGGCCACATCCACTGTGGCTCCCTGCTTGGCTACCGCGCTGTCTIACCG
CATGTGCTTCGCCACGGCGGCCTTCTTCTTCTTCTTTTTCACCCTGCTCATGCTCTGCGTGAGCAGCA
GCCGGGACCCCLCGGGCTGCCATCCAGAATGGGTTTITGGTTCTTTAAGTTCCTGATCCTGGTGGGCCTC

ACCGTGGGTGCCTTCTACATCCCTGACGGCTCCTTCACCAACATCTGGTTCTACTTCGGCGTCGTGEGE
CTCCTTCCTCTTCATCCTCATCCAGCTGGTGCTGCTCATCGACTTTGCGCACTCCTGGRACCAGCGET
GGCTGGGCAAGGLCGAGGAGTGCGATICCCGTGCCTGGTACGCAGGCCTCTICTTCTTCACTCTCCTC
TTCTACTTGCTGTCGATCGCGGCCGTGGCGCTGATGTTCATGTACTACACTGAGCCCAGCGGCTGCCA
CGAGGGCAAGGTCTTCATCAGCCTCAACCTCACCTTCTGTGTCTGCGTGTCCATCGCTGCTGTCCTGEC
CCRAGGTCCAGGACGCCCAGCCCAACTCGGETCTGUTGCAGGCCTCGGTCATCACCCTCTACACCATG
TTTGTCACCTGGTCAGCCCTATCCAGTATCCCTGAACAGAAATGCAACCCCCATTTGCCAACCCAGLT
GGGCAACGAGACAGTTGTGGCAGGCCCCGAGGGECTATGAGACCCAGTCGTGGGATGCCCCGAGCATTG
TGGGCCTCATCATCTTCCTCCTGTGCACCCTCTTCATCAGTCTGCGCTCCTCAGACCACCGGCAGGTG
AACAGCCTGATGCAGACCGAGGAGTGCCCACCTATGCTAGACGCCACACAGCAGCAGCAGCAGCAGGT
. GGCAGCCTGTGAGGGCCGGGCCTTTGACAACGAGCAGGACGGCGTCACCTACAGCTACTCCTTCTTCC
ACTTCTGCCTGGTGCTGGCCTCACTGCACGTCATGATGACGCTCACCAACTGGTACAAGCCCGGTGAG
ACCCGGAAGATGATCAGCACGTIGGACCGCCGTGTGGETGAAGATCTGTGCCAGCTGGGCAGEGCTECT
CCTCTACCTGTGGACCCTGGTAGCCCCACTCCTCCTGCGCAACCGCGACTTCAGCTGAGGCAGCCTCA
CAGCCTGCCATCTGGTGCCTCCTGCCACCTGGTGCCTCTCGGCTCGGTGACAGCCAALCCTGCCCCCTC
CCCACACCAATCAGCCAGGCTGAGCCCCCACCCCTGCCCCAGCTCCAGGACCTGCCCCTGAGCCGGEREC
CTTCTAGTCGTAGTGCCTTCAGGGTCCGAGGAGCATCAGGCTCCTGCAGAGCCCCATCCCCLCCGCCAC
ACCCACACGGTGGAGCTGCCTCTTCCTICCCCTCCTCCCTGTTGCCCATACTCAGCATCTCGGATGAA
AGGGCTCCCTTGTCCTCAGGCTICCACGGGAGCGGEGCTGCTGGAGAGAGCGGGGAACTCCCACCACAG
TGGGGCATCCGGCACTGAAGCCCTGGETGTTCCTGGTCACGTCCCCCAGGGGACCCTGCCCCCTTCCTG
GACTTCGCTGCCTTACTGAGTCTCTAAGACTTTTTCTAATAAACAAGCCAGTGCGTGTARAARARA
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FIGURE 12

MGACLGACSLLSCASCLCGSAPCILCSCCPASRNSTVSRLIFTFFLFLGVLVSI IMLSPGVESQL
YKLPWVCEEGAGIPTVLQGHIDCGSLLGYRAVYRMCFATAAFFFFFFTLIMLCVSSSRDPRAAIQ
NGFWFFKFLILVGLTVGAFYIPDGSFTNIWFYFGVVGSFLFILIQLVLLIDFAHSWNQRWLGKAE
ECDSRAWYAGLFFFTLLFYLLS IAAVATMFMYYTEPSGCHEGKVEISLNLTFCVCVS TAAVLPRY
ODAQPNSGLLQASVITLYTMFVIWSALSSIPEQKCNPHLPTQLGNETVVAGPEGYETOWWDAPS T
VGLIIFLLCTLFISLRSSDHRQVNSLMOTEECPPMLDATOQQ00OVAACEGRAFDNEQDGVTYSY
SFFHFCLVLASLHVMMTLTNWYKPGETRKMISTWTAVWVKICASWAGLLLYLWTLVAPLLLRNRD
FS

Signal seguence:

amino acids 1-20

Transmembrane domains:

amino acids 40-58, 101-116, 134-150, 162-178, 206-223, 240-257,
272-283, 324-340, 391-406, 428-444
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FIGURE 13

CGGGCCAGCCTGGGGCGGCCGGCCAGGAACCACCCGTTAAGGTGTCTTCTCTTTAGGGATGGTGA
GGTTGGAAAAAGACTCCTGTAACCCTCCTCCAGG&EEAACCACCTGCCAGAAGACATGGAGAACG
CTCTCACCGGGAGCCAGAGCTCCCATGCTTCTCTGCGCRATATCCATTCCATCAARCCCCACACAL
CTCATGGCCAGGATTGAGTCCTATGAAGGAAGGGAAAAGARAGGCATATCTGATGTCAGGAGGAC
TTTCTGTTTGTTTGTCACCITIGACCTCTTATTCGTAACATTACTGTGGATAATAGAGTTARATG
TGAATGGAGGCATTGAGAACACATTAGAGAAGGAGGTGATGCAGTATGACTACTATTCTTCATAT
TTTGATATATTTCTTCTGGCAGTTTTICGATTTARAGTGTTAATACTTGCATATGCTGTGTGCAG
- ACTGCGCCATTGGTGGGCRATAGCGTTGACAACGGCAGTGACCAGTGCCTTTTTACTAGCAARAG
TGATCCTTTCGRAGCTTTTCTCTCAAGGGGCTTTTGGCTATGTGCTGCCCATCATTTCATTCATC
CTTGCCTGGATTGAGACGTGGT TCCTGGATTTCAAAGTGTTACC TCARAGAAGCAGAAGAAGAAAA
CAGACTCCTGATAGTTCAGGATGCTTCAGAGAGGGCAGCACTTATACCTGGTGGTCTTTCTGATG
GTCAGTTTTATTCCCCTCCTGAATCCGAAGCAGGATCTGAAGAAGCTGAAGAAAAACAGGACAGT
GAGARAACCACTTTTAGARCTATGAGTACTACTTTTGTI TAAATGTGARARACCCTCACAGAAAGTC
ATCGAGCCARARAGAGGCAGGCAGTGCAGTCTCCCTGTCGACAGTAARAGTTGARATGGTGACGTC
CACTGCTGGCTTTATTGAACAGCTAATARAGATTTATTTATTGTAATACCTCACARACGTTGTAL
CATATCCATGCACATTTAGTTGCCTGCCTGTGGCTGGTRAAGGTAATGTCATGATTCATCCTCTCT
TCAGTGAGACTGAGCCTGATGTGT TRACRAATAGGTGAAGAAAGTCTTGTGCTGTATTCCTAATC
AARAGACTTAATATATTGAAGTARCACTTTITTTAGTAAGCAAGATACCTITTTATTTCAATTCAC
AGAATGGAATTTTTTTGTTTCATGTCTCAGATTTATTTTGTATTTCTTTTTTAACACTCTACATT
TCCCTTGTTTTTTAACTCATGCACATGTGCTCTTTGTACAGTTTTAAAAAGTGTAATARAATCTG
ACATGTCAATGTGGCTAGTTTTATTTITCTTGTTTTGCATTATGTGTATGGCCTGARGTGTTGGA
CTTGCARAAAGGGGAAGAAAGGAATTGCGAATACATGTARAATGTCACCAGACATTTGTATTATTT
TTATCATGAAATCATGTTTTTCTCTGATTGTTICTGARATGTTCTAAATACTCTTATTTTGAATGC
ACAAAATGACTTAAACCATTCATATCATGTITICCTTTGCGTTCAGCCAATTTCAATTARAATGAA
CTAAATTAARARA
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FIGURE 14

MNHLPEDMENALTGSQSSHASLRNIHSINPTQLMARIESYEGREKKGISDVRRTFCLFVTFDLLF
VILLWITELNVNGGIENTLEKEVMQYDYYSSYFDIFLLAVFREFKVLILAYAVCRLREWWATALTT
AVTSAFLLARVILSKLFSQGAFGYVLPIISFILAWIETWFLDFKVLPQEAEEENRLLIVQDASER
AALIPGGLSDGQFYSPPESEAGSEEAEEKQDSEKPLLEL

Important features of the protein:
Signal peptide:

amino acids 1-20

. Transmembrane domains:

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

N-myristoylation sites.

amino acids 14-20, 78-84, 79-85, 202-208, 217-223
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FIGURE 15

ACTCGAACGCAGTTGCTTCGGGACCCAGGACCCCCTLGGGCCCGACCCGCCAGGARAGACTGAGG
CCGCGGCCTGCCCCGCCCGGCTCCCTGCGCCGCCGCCGCCTCCCGGGACAGAAG&EQTGCTCCAG
GGTCCCTCTGCTGCTGCCGCTEGCTCCTGCTACTGGCCCTGGGECCTGGGGTGCAGGGCTGCCCAT
CCGGCTGCCAGTGCAGCCAGCCACAGACAGTCTTCTGCACTGCCCGCCAGGGGACCACGGTGCCC
CGAGACGTGCCACCCGACACGGTGGGGCTGTACGTCITTGAGAACGGCATCACCATGCTCGALCGC
AGGCAGCTTTGCCGGLCTGCLCEGGCCTGCAGCTCCTGGACCTGTCACAGAACCAGATCGCCAGLC
TGCCCAGCGGGGTCTTCCAGCCACTCGCCAACCTCAGCAACCTGGACCTGACGGCCAACAGGCTG
CATGAAATCACCAATGAGACCTTCCGTGGLCTGCGGLGCCTCGAGCGCCTCTACCTGGGCAAGAA
CCGCATCCGCCACATCCAGCCTGGTGCCTTCGACACGCTCGACCGCCTCCTGGAGCTCAAGCTGC
AGGACARACGAGCTGCGGGCACTGCCCCCGLTGCGCCTGLCCCCGCCTGCTGCTGCTGGACCTCAGT
CACAACAGCCTCCTGGCCCTGGAGCCCGGCATCCTGGACACTGCCAACGTGGAGGCGCTGCGEGCT
GGCTGGTCTGGGGCTGCAGCAGCTGGACGAGGGGCTCTTCAGCCGCTTGCGCAACCTCCACGACT
TGGATGTGTCCGACAACCAGCTGGAGCGAGTGCCACCTGCTGATCCGAGGCCTCCGGGGCLCTGACG
CGCCTGCGGCTGGCCGECAACACCCGCATTGCCCAGCTGCGGCCCGAGGALCTEGCCGGCCTGGT
TGCCCTGCAGGAGCTGGATGTGAGCAACCTAAGCCTGCAGGCCCTGCCTGGCGACCTCTCGGGLC
TCTTCCCCCGCCTGCGGCTGCTGGCAGCTGCCCGCAACCCCTTCAACTGCGTGTGCCCCCTGAGC
TCETTTGGCCCCTGEETGCGCGAGAGCCACGTCACACTGGCCAGCCCTGAGGAGACGCGCTGCCA
CTTCCCGCCCAAGAACGCTGGCCGGCTGCTCCTGGAGCTTGACTACGCCGACTTTGGCTGCCCAG
CCACCACCACCACAGCCACAGTGCCCACCACGAGGCCCGTGGTGCGGGAGCCCACAGCCTTGTCT
TCTAGCTTGGCTCCTACCTGGCTTAGCCCCACAGCGCCGGCCACTGAGGCCCCCAGCCCGCCCTC
CACTGCCCCACCGACTGTAGGGCCTGTCCCCCAGCCCCAGGACTGCCCACCGTCCACCTGCCTCA
ATGGEEGGCACATGCCACCTGGGGACACGGCACCACCTGGUGTGCTTGTGCCCCGAAGGCTTCACG
GGCCTGTACTGTGAGAGCCAGATGGGGCAGGGGACACGGCCCAGCCCTACACCAGTCACGCCGAG
GCCACCACGGTCCCTGACCLCTGGGCATCGAGCCGGTGAGCCCCACCTCCCTGCGCGTGGGEGLCTSC
AGCGCTACCTCCAGGGGAGCTCCGTGCAGCTCAGGAGCCTCCGTCTCACCTATCGCAACCTATCG
GGCCCTGATAAGCGGCTGGTGACGCTGCGACTGCCTGCCTCGCTCGCTGAGTACACGGTCACCCA
GCTGCGGCCCARCGCCACTTACTCCGTCTGTGTCATGCCTTTGGGGCCCGGGCGGGTGCCGGAGG
GCGAGGAGGCCTGCGGGGAGGCCCATACACCCCCAGCCGTCCACTCCAACCACGCCCCAGTCACC
CAGGCCCGCGAGGGCARCCTGCCGCTCCTCATTGCGCCCGCCCTGGCCGCGETGCTCCTGGCCGT
GCTGGCTGCGGTGGGGEGECAGCCTACTGTGTGCGGCGGEGGCEGGCCATGGCAGCAGCGGCTCAGS
ACAAAGGGCAGGTGGGGCCAGGGGCTGGGCCCCTGGAACTGGAGGGAGTGAAGGTCCCCTTIGGAG
CCAGGCCCCARGGCAACAGAGGGCGGTGGAGAGGCCCTGCCCAGCGGGTCTGAGTGCTGAGGTGCC
ACTCATGGGCTTCCCAGGGCCTGGCCTCCAGTCACCCCTCCACGCAAAGCCCTACATCTAAGCCA
GAGAGAGACAGGGCAGCTEGGGEGCCGGGCTCTCAGCCAGTGAGATGGCCAGCCCCCTCCTGCTGCC
ACACCACGTAAGTTCTCAGTCCCAACCTCGGGGATGTGTGCAGACAGGGCTGTGTGACCACAGCT
GGGCCCTGTTCCCTCTGGACCTCGGTCTCCTCATCTGTGAGATGCTGTGGCCCAGCTGACGAGCC
CTAACGTCCCCAGAACCGAGTGCCTATGAGGACAGTGTCCGCCCTGCCCTCCGCAACGTGCAGTC
CCTGGGCACGGCGGGCCCTGCCATGTGCTGGTAACGCATGCCTGGGTCCTGCTGGGCTCTCCCAC
TCCAGGCGGACCCTGGGGGCCAGTGAAGGAAGCTCCCGGRARAGAGCAGAGGGAGAGCGGGTAGGC
GGCTGTGTGACTCTAGTCTTGGCCCCAGGAAGCGAAGGAACAARAGAAACTGGARAGGAAGATGC
TTTAGGAACATGTTTTGCTTT TT TAARATATATATATTTATAAGAGATCCTTTCCCATTTATTCT
GGGAAGATGTTITTTCARACTCAGAGACAAGGACTTTGGTTT TTGTAAGACAAACGATGATATGAR
GGCCTTTTGTAAGAARAAATAABAGATGAAGTGTGARA
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FIGURE 16

MCSRVPLLLPLLLLLALGPGVQGCPSGCQCSQPQTVFCTARQGTTVPRDVPPDTVGLYVFENGIT
MLDAGSFAGLPGLQLLDLSQNQIASLPSGVFQPLANLSNLDLTANRLHE ITNETFRGLRRLERLY
LGKNRIRHIQPGAFDTLDRLLELKLODNELRALPPLRLPRLLLLDLSHNSLLALEPGILDTANVE
ALRLAGLGLQQLDEGLFSRLRNLHDLDVSDNQLERVPPVIRGL?GLTRLRLAGNTRIAQLRPEDL
AGLAALQELDVSNLSLQALPGDLSGLFPRLRLLAAARNPIFNCVCPLSWEGPWVRESHVTLASPEE

TRCHFPPKNAGRLLLELDYADFGCPATTTTATVPTTRPVVREPTALSSSLAPTWLSPTAPATEAP
SPPSTAPPTVGPVPQPQDCPPSTCLNGGTCHLGTRHHLACLCPEGFTGLYCESOMGQGTRPSPTP
VTPRPPRSLTLGIEPVSPTSLRVGLQRYLQGSSVQLRSLRLTYRNLSGPDKRLVTLRLPASLAEY
TVIQLRPNATYSVCVMPLGPGRVPEGEEACGEAHTPPAVHSNHAPVTQAREGNLPLLIAPALAAV
LLAALAAVGAAYCVRRGRAMAAALQDKGQOVGPGAGPLELEGVKVPLEPGPKATEGGGEALPSGSE
CEVPLMGFPGPGLQSPLHAKPYL

Important features:

Signal peptide: '

amino acids 1-23

Transmembrane domain:

amino-acids 579-599

EGF-like domain cysteine pattern signature.

amino acids 430-442

Leﬁcine zipper pattern;

amino acids 197-219, 269-291

N-glycosylation sites.

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

amino acids 124-131, 337-345

N-myristoylation sites.

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

GCAGCGGLGAGGLGGECEETEETCGCTGAGTCCGTGGTGGETAGAGGECGARGGCGACAGCTCATGCG -

GGTCCGGATAGGGCTGACGCTGCTGCTGTGTGCGGTGCTGCTGAGCTTGGCCTCGGCGTCCTCGEG
ATGAAGAAGGCAGCCAGGATGAATCCTTAGATTCCAAGACTACTTTGACAT CAGATGAGTCAGTA
AAGGACCATACTACTGCAGGCAGAGTAGTTGCTGGTCAAATATTTCTTGAT TCAGAAGAATCTGA
ATTAGAATCCTCTATTCAAGARGAGGAAGACAGCCTCAAGAGCCARGAGGGGGAARGTGTCACAG
AAGATATCAGCTTTCTAGAGTCTCCAAATCCAGRARAACAAGGACTATGAAGAGCCAAAGARAGTA
CGGAAACCAGCTTTGACCGCCATTGAAGGCACAGCACATGGGGAGCCCTGCCACTTCCCTTTTCT
TTTCCTAGATAAGCAGTATCATCAATGTACATCAGATGGGAGGGAAGATGGCAGACTGTGGTGTG
CTACAACCTATGACTACAAAGCAGATGARAAGTGGGCCTTT TGTGAAACTCAAGARGAGGCTGCT
AAGAGACGGCAGATGCAGGAAGCAGARATGATGTATCAAACTGGAATGAAAATCCTTAATGGARG
CAATAAGAAARGCCAARARAAGAGAAGCATATCGGTATCTCCARARGGCAGCAAGCATGAACCATA
CCAAAGCCCTGGAGAGAGTGTCATATGCTCTTTTATTIGGTGATTACTTGCCACAGAATATCCAG
GCAGCGAGAGAGATGTTTGAGAAGCTGACTGAGGAAGGCTCTCCCAAGGGACAGACTGCTCTTGG
CTTTCTGTATGCCTCTGGACTTGGTGTTAATTCARGTCAGGCARAGGCTCTTGTATATTATACAT
TTGGAGCTCTTGGGGGCAATCTARTAGCCCACATGGTTTTGGTAAGTAGACTT TAGTGGAAGGCT
AATAATATTAACATCAGARGARTTTGTGGTTTATAGCGGCCACAACTTTTTCAGCTTTCATGATC
CAGATTTGCTTGTATTAAGACCAAATATTCAGTTGAACTTCCTTCARATTCTTGTTAATGGATAT
ARCACATGGAATCTACATGTARATGAAAGTTGGTGGAGTCCACAATTTTTCTTTAARATGATTAG
TTTGGCTGATTGCCCCTAARRAGAGAGATCTGATARATGGCTCTTTTTAAATTTTCTCTGAGTTG
GAATTGTCAGAATCATTTTTTACATTAGATTATCATARTTTTAAAABTTTTTCTTTAGT TTTTCA
ARATTTTGTAAATGGTGGCTATAGAAAABCAACATGARATATTATACAATATTTTGCARCAATGC
CCTAAGRAATTGTTAAAATTCATGGAGT TATTTGTGCAGAATGACTCCAGAGAGCTCTACTTTCTG
TTTTTTACTTTTCATGATTGGCTGTCTTCCCATTTATTCTGGTCATTTATTGCTAGTGACACTGT
GCCTGCTTCCAGTAGTCTCATTTTICCCTATTTTGCTAATTTGTTACTTTTTCTTTGCTRAATTTGG
ARGATTARCTCATTTITAATAAAATTATGTCTARGATTARAAARARARAAAAAAAAAAAANANAR
ARADADAAAAAAAAARARADNAAADLARAARDNARNAARARARARADAAADD
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FIGURE 18

MRVRIGLTLLLCAVLLSLASASSDEEGSQDESLDSKTTLTSDESVKDHT TAGRVVAGQIFLDSEESEL
ESSIQEEEDSLKSQEGESVTIEDI STLESPNPENKDYEEPKKVRKPALTATIEGTAHGEPCHFPFLFLDK
EYDECTSDGREDGRLWCATTYDYKADEKWGFCETEEEAAKRROMOEAFEMMY QT GMKT LNGSNKKSCKR
EAYRYLOKAASMNHTKALERVSYALLFGDYLPONIQAAREMFEKLTEEGSPKGQTALGFLYASGLGVN
SSQAKALVYYTFGALGGNLIAHMVLVSRL

Important features:
Signal peptide:

amine acids 1-21

N-glycosylation sites.

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

Tyrosine kinase phosphorylation site.

amino acids 220-228

N-myristoylation sites.

amino acids 120—126,7253-259, 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 IT fibronectin collagen-binding domain protein.

amino acids 127-169

Fructose-bisphosphate aldolase class-II proteiﬁ.

amino acids 101-119
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FIGURE 19

AATTCAGATTTTAAGCCCATTCTGCAGTGGAATTTCATGAACTAGCAAGAGGACACCATCTTCTT
GTATTATACAAGAAAGGAGTGTACCTATCACACACAGGGGGAAAA&EQCTCTTTTGGGTGCTAGG
CCTCCTAATCCTCTGTGGTTTTCTGTGGACTCGTAAAGGAAAACTAARAGATTGAAGACATCACTG
ATARGTACATTTTTATCACTGGATGTGACTCGGGCTTTGGAAACTTGGCAGCCAGAACTTTTGAT
AARAAGGGATTTCATGTAATCGCTGCCTGTCTGACTGAATCAGGATCAACAGCTTTARAGGCAGA
AACCTCAGAGAGACTTCGTACTGTGCTTCTGGATGTGACCGACCCAGAGAATGTCARGAGGACTG
CCCAGTGGGTGAAGAACCAACTTCGGGAGARAGGTCTCTGGGGTCTGATCAATAATGCTGGTGTT
CCCGGCGTGCTGGCTCCCACTGACTGGCTGACACTACGAGGACTACAGAGARCCTATTGAAGTGAR
CCTGTTTGGACTCATCAGTGTGACACTAAATATGCTTCCTTTGGTCAAGRAAGCTCARAGGGAGAG
TTATTAATGTCTCCAGTGTTGGAGGTCGCCTTGCAATCGTTGGAGGGGGCTATACTCCATCCAAR

TATGCAGTGGAAGGTTTCAATGACAGCTTAAGACGGGACATGAARAGCTTTTGGTGTGCACGTCTC
ATGCATTGAACCAGGATTGTTCAAAACARACTTGGCAGATCCAGTARAGGTAATTGAARADAAAC
TCGCCATTTGGGAGCAGCTGTCTCCAGACATCAAACAACAATATGCAGAAGGTTACATTGAAAAA
AGTCTAGACAAACTGAAAGGCAATAAATCCTATGTGAACATGGACCTCTCTCCGGTGGTAGAGTG -
CATGGACCACGCTCTAACAAGTCTCTTCCCTAAGACTCATTATGCCGCTGGAAAAGATGCCARAA
TTTTCTGGATACCTCTGTCTCACATGCCAGCAGCTTTGCAAGACTTTTTAT TGTTGAAACAGARA
GCAGAGCTGGCTAATCCCAAGGCAGTGIQ&CTCAGCTAACCACAAATGTCTCCTCCAGGCTATGA
AATTGGCCGATTTCAAGAACACATCTCCTTTTCARCCCCATTCCTTATCTGCTCCAACCTGGACT
CATTTAGATCGTGCTTATTTGGATTGCAAAAGGGAGTCCCACCATCGCTGGTGGTATCCCAGGGT
CCCTGCTCAAGTTTTCTTTGAAAAGGAGGGCTGGAATGGTACATCACATAGGCAAGTCCTGCCCT
GTATTTAGGCTTTGCCTGCTTGGTGTGATGTAAGGGARATTGARAGACTTGCCCATTCAARATGA
TCTTTACCGTGGCCTGCCCCATGCTTATGGTCCCCAGCATTTACAGTAACTTGTGAATGTTAAGT
ATCATCTCTTATCTAAATATTARAAGATAAGTCAARCCCAAARAAAAAAAAABAAARARARAARAARA
ARBARANABRRAR
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FIGURE 20

MLFWVLGLLILCGFLWTRKGKLKIEDITDKYIFITGCDSGFGNLAARTEFDKKGFHVIAACLTESG
STALKAETSERLRTVLLDVTDPENVKRTAQWVKNOVGEKGLWGLINNAGVPGVLAPTDWLTLEDY
REPIEVNLEGLISVITLNMLPLVKKAQGRVINVSSVGGRLAIVGGGY TPSKYAVEGFNDSLRRDMK
AFGVHVSCIEPGLFKTNLADPVKVIEKKLATWEQLSPDIKQQYGEGY IEKSLDKLKGNKS YVNMD
LSPVVECMDHALTSLFPKTHYAAGKDAKIFWIPLSHMPAALQDFLLLKQKAELANPKAV

Important features of the protein:
Signal peptide:

amino acids 1~17

Transmembrane domain:

amino acids 136-152

N~glycosylation sites.
amino acids 161-163, 187-190 and 253-256

Glyccsaminoglycan attachment site.

amino acids 39-42

N-myristoylation sites.

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

CTGAGGCGGCGGETAGCATGEAGGGGGAGAGTACGTCGGCGETGCICTCGEGECTTTGTGCTCGGEG
CACTCGCTTTCCAGCACCTCAACACGGACTCGGACACGGAAGGTTTTCTTCTTGGGGAAGTAAAA
GGTGAAGCCAAGAACAGCATTACTGATTCCCAAATGGATGATGTTGAAGTTGTTTATACAATTGA
CATTCAGAAATATATTCCATGCTATCAGCTTTITAGCTTTTATRATTCTTCAGGCGAAGTAAATG
AGCAAGCACTGAAGAARATATTATCAAATGTCAARAAGARTGTGGTAGGT TGGTACAAATTCCGT
CGTCATTCAGATCAGATCATGACGT TTAGAGAGAGGCTGCTTCACARAAACTTGCAGGAGCATTT
TTCAAACCARGACCTTGTTTTTCTGCTATTARCACCAAGTATAATAACAGARAGCTGCTCTACTC
ATCGACTGGAACATTCCTTATATARACCTCAARAAAGGACTTTTTCACAGGGTACCTTTAGTGGTT
GCCAATCTGGGCATGTCTGAACAACTGGGTTATAAAACTGTATCAGGTTCCTCTATGTCCACTGG
TTTTAGCCGAGCAGTACAAACACACAGCTCTARATTTTTTGAAGAAGATGGATCCTTAARGGAGG
TACATAAGATAAATGRAATGTATGCTTCATTACAAGAGGAATTAAAGAGTATATGCARRARAGTG
GRAGACAGTGAACAAGCAGTAGATAAACTAGTAAAGGATGTAARCAGATTAAAACGAGAAATTGA
GRARAGGAGAGGAGCACAGATTCAGGCAGCARGAGAGAAGAACATCCAARARAGACCCTCAGGAGA
ACATTTTTCTTTGTCAGGCATTACGGACCTTTTTTCCAAATTCTGAATTTCTTCATTCATGTGTT
ATGTCTTTAAAAAATACGACATGTTTCTARAAGTAGCTGTAACTACAACCACCATCTCGATGTAGT
AGACAATCTGACCTTAATGGTAGARCACACTGACATTCCTGARGC TAGTCCAGCTAGTACACCAC
AAATCATTAAGCATAAAGCCTTAGACTTAGATGACAGATGGCAATTCAAGAGATCTCGGTTGTTA
GATACACAAGACAAACGATCTARAGCAAATACTGGTAGTAGTAARCCAAGATAARGCATCCAAAAT
GAGCAGCCCAGAAACAGATGAAGAAATTGAAAAGATGAAGGGTTTTGGTGAATQTTCACGGTCTC
CTACATTTTIGATCCTITTAACCTTACAAGGAGATTTTTTTATTTGGCTGATGGGTAAAGCCAALC

ATTTCTATTGTTTTTACTATGTTGAGCTACTTGCAGTAAGTTCATTTGTTTTTACTATGTTCACC
TGTTTGCAGTAATACACAGATAACTCTTAGTGCATTTACTTCACAAAGTACTTTTTCAAACATCA
GATGCTTTTATTTCCAAACCTTTT TTTCACCT T TCACTAAGT TGT TGAGGGGAAGGC TTACACAG
ACACATTCTTTAGAATTGGARAAGTGAGACCAGGCACAGTGECTCACACCTGTAATCCCAGCALT
TAGGGAAGACAAGTCAGGAGGATTGATTGAAGCTAGGAGTTAGAGACCAGCCTGGGCARCGTATT
GAGACCATGTCTATTAAAARATAAAATGGAAAAGCAAGAATACGCCTTATTTTCAAAATATGGARR
GAARTTTATATGAAAATTTATCIGAGTCATTAAAATTCTCCTTAAGTGATACTTTTTTAGAAGTA
CATTATGGCTAGAGTTGCCAGATAARPATGCTGGATATCATGCAATAAATTTGCARAACATCATCT
AARATTTAADARAAARAAAANAARADANAA
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FIGURE 22

_MEGESTSAVLSGFVLGALAFQHLNTDSDTEGFLLGEVKGEAKNSITDSQMDDVEVVYTIDIQKYI
PCYQLESFYNSSGEVNEQATLKKILSNVKKNVVGNYKFRRHSDQIMTFRERLLEHKNLQEHFSNQDL
VFLLLTPSIITESCSTHRLEHSLYKPQKGLFHRVPLVVANLGMSEQLGYKTVSGSCMSTGFSRAV

QTHSSKFFEEDGSLKEVHKINEMYASLQEELKS ICKKVEDSEQAVDKLVKDVNRLKREIEKRRGA
QIOAARFRKNIQKDPQENIFLCQATLRTFFPNSEFLHSCVMSLENRHVSKSSCNYNHHLDVVDNLTL

MVEHTDIPEASPASTPQIIKHKALDLDDRWQFKRSRLLDTQDKRSKANTGSSNQDKASKMSSPET
DEEIEKMKGFGEYSRSPTF

Important features:
Signal peptide:

amino acids 1-19

N-glycosylation sites.
anino 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 23

GGCACAGCCGCGCGGCGGAGGGCAGAGTCAGCCCAGCCGAGTCCAGCCGGACGAGLCGGACCAGCGCAGGGCAGCCCAA

GCAGCGCGLAGCGAACGCCLCGCLGCCGCCCACACCCTCTGLGETCCCCGLGGECGCCTGCCACCCTTCCCTCCTTCCCC
GCGTCCCCGCCTCGCCEGCCAGTCAGCTTGCCGGETTCGCTGCLCCGCGARACCCCGAGGTCACCAGCCCGCGCCTCT
GCTTCCCTGGGCCGCGLGCCGCCTCCACGCCCTCCTTCTCCCCTGGLCCGGCGCCTGGCACCGGGGACCGTTGCCTGA
CGOGAGGCCCAGCTCTACTTTTCGCCCCGCETCTCCTCCGCCTGCTCGCCTCTTCCACCAACTCCAACTCCTTCTCCS
TCCAGCTCCACTCGCTAGTCCCCGACTCCGCCAGCCCTCGGCCCGCTGCCGTAGCGCCGCTTCCCGTCCGGTCCCARA
GETGGEEAACGCETCCGCCCCEGCCCECACCATEGCACGETTCGGCTTGCCCGCGCTTCTCTGCACCCTGGCAGTGCTC
" AGCGCCGCGCTGCTGRCTGCCGAGCTCAAGTCGAAAAGTTGCTCGGAAGTGCGACGTCTTTACGTGTCCAAAGGCTTC
AACAAGAACGATGCCCCCCTCCACGAGATCAACGGTGAT CATTTGAAGATCTGTCCCCAGGSTTCTACCTGCTGCTLT
CAAGAGATGGAGGAGAAGTACAGCCTGCAAACTARAGATGATTTCAAAAGTGTGGTCAGCGAACAGTGCAATCATTTG
CAAGCTGTCTTTGCTTCACGTTACAAGAAGTTTGATGAATTCTTCAAAGAACTACTTGAAAATGCAGAGAAATCCCTG
AATGATATGTTTGTGAAGACATATGGCCATTTATACATGCAAAATTCTGAGCTATTTAAAGATCTCTTCGTAGAGTTG
AAACGTTACTACGTGGTGGGAAATGTGAACCTGGAAGAAATGCTAAATGACTTCTGGGCTCGCCTCCTGGAGCGGATG
TTCCGCCTEETGAACTCCCAGTACCACTTTACAGATGAGTATCTGGART GT CTGAGCAAGTATACGGAGCAGCTGAAG
CCCTTCGGAGATGTCCCTCGCAAATTGAAGCTCCAGGTTACTCGTGCTTTTGTAGCAGCCCGTACTTTCGCTCAAGGC
TTAGCGGTTGCGGGAGATGTCGTGAGCAAGGTCTCCGTGGTAAACCCCACAGCCCAGTGTACCCATGCCCTGTTGAAG
ATGATCTACTGECTCCCACTGCCEGGETCTCETGACTGTGAAGCCATGTTACAACTACTGCTCAAACATCATGAGAGGET
TGTTTGGCCAACCAAGGGGATCTCGATTTT GAATGCAACAATTTCATAGAT GCTATGCTGATGGTGGCAGAGAGGCTA
GAGGGTCCTTTCAACATTGAATCGGTCATGGATCCCATCGATGTGAAGATTTCTGATGCTATTATGAACATGCAGGAT
AATAGTGTTCAAGTGTCTCAGAAGGTTTTCCAGGGAT GTGGACCCCCCAAGCCCCTCCCAGCTGGACGAATTTCTCET
TCCATCTCTGAAAGTGCCTTCAGTGCTCGCTTCAGACCACATCACCCCGAGGAACGCCCAACCACAGCAGCTGGCACT
AGTTTGGACCGACTGGTTACTGATGTCAAGGAGAAACTGAAACAGGCCAAGAAATTCTGGTCCTCCCTTCCGAGCARS
GTTTGCAACGATGAGAGGATGGCTGCAGGAAACGGECAATGAGGAT GACTGTTGCGAATGGGAAAGGCAAAAGCAGGTAC
CTGTTTGCAGTGACAGGAAATGGATTAGCCAACCAGGGCAACAACCCAGAGGTCCAGGTTGACACCAGCAAACCAGAL
ATACTGATCCTTCGTCAAATCATGGCTCTTCCAGTGATGACCAGCAAGATGAAGAATGCATACAATGGGAACGACGTG
GACTTCTTTGATATCAGTGATGARAGTAGTGGAGAAGGAAGT GGAAGTGCCTGTGAGTATCAGCAGTGCCCTTCAGAG
TTTGACTACAATGCCACTGACCATGCTGGGAAGAGT GCCAATGAGAAAGCCGACAGTGCTGGTGTCCGTCCTGGGGCA
CAGGCCTACCTCCTCACTGTCITCTGCATCITGTTCCTGGT TATGCAGAGAGAGTGGAGATAATTCTCAAACTCTGAG
. AAAAAGTGTTCATCARAAAGTTARRAGGCACCAGTTATCACTTTTCTACCATCCTAGTGACTTTGCTTTTTAAATGAA
TGGACAACAATGTACAGTTTTTACTATGTGGCCACTGETTTAAGAAGTGCTGACTTTGTTTTCTCATTCAGTTTTGGE
AGGAAAAGGGACTGTGCATTGAGTTGGTTCCTGCTCCCCCAAACCATGT TAAACGTGGCTAACAGTGTAGGTACAGRAA
CTATAGTTAGTTGTGCATT TGTGATTTTATCACTCTATTATTTGTTTGTATGTTTTTITTCTCATTTCGTTTGTGGGTT
TTTTTTTCCAACTGTGATCTCGCCTTGTTTCTTACAAGCAAACCAGGGTCCCTTCTTCGCACGTAACATGTACGTATT
TCTGAAATATTAAATAGCT GTACAGAAGCAGGT TTTAT T TATCATGT TATCTTATTAAAAGARAAAGCCCARAAAGC
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FIGURE 24

MARFGLPALLCTLAVLSAALLAAELKSKSCSEVRRLYVSKGFNKNDAPLHE INGDHLKICPQGST
CCSQEMEEKYSLOSKDDFKSVVSEQCNHLOAVFASRYKKFDEFFKELLENAEKSLNDMFVKTYGH
LYMONSELFKDLEVELERYYVVGNVNLEEMLNDFWARLLERMERLYVNSQYRFTDEYLECVSKYTE
QLEPFGDVPRKLKLOVTRAFVAARTFAQGLAVAGDVVSKVSVVNPTAQCTHALLKMIYCSHCRGL
VIVKPCYNYCSNIMRGCLANQGDLDFEWNNFIDAMIMVAERLEGPFNIESVMDPIDVKISDAIMN
MODNSVQVSQKVFQGCGPPKPLPAGRISRSISESAFSARFRPHHPEERPTTAAGTSLDRLVTDVK
EKLEQAKKFWSSLPSNVCNDERMAAGNGNE DDCWNGKGKSRYLFAVTGNGLANQGNNPEVQVDTS
KPDILILRQIMALRVMTSKMKNAYNGNDVDFFDISDESSGEGSGSGCEYQQCPSEFDYNATDHAG
KSANEKADSAGVRPGAQAYLLTVEFCILEFLVMQREWR

Important features:
Signal peptide:

amino acids 1-22

ATP/GTP-binding site motif A (P-loop).

amino ‘acids 515-524

N-glycosylation site.

amino acids 514-518

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

N-myristoylaticn sites.

aminc 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

CTCGCCCTCAAATGGGAACGCTGGCCTGGGACTAARGCATAGACCACCAGGCTGAGTATCCTGAC

CTGAGTCATCCCCAGGGATCAGGAGCCTCCAGCAGGCGAACCTTCCATTATATTCTTCARGCAACT
TACAGCTGCACCGACAGTTIGCGATGAAAGTTCTAATCTCTTCCCTCCTCCTGTTGCTGCCACTAA
TGCTGATGTCCATGGTCTCTAGCAGCCTGAATCCAGGGGTCGCCAGAGGCCACAGGGACCGAGGC
CAGGCTTCTAGGAGATGGCTCCAGGRAGGCGGCCAACGAATGTGAGTGCAAAGATTGGTTCCTGAG
AGCCCCGAGAAGARRATTCATGACAGTGTCTGGGCTGCCAAAGRAAGCAGTGCCCCTGTGATCATT
TCRAGGGCAATGTGAAGARAACAAGACACCAAAGGCACCACAGAMRAGCCAAACAAGCATTCCAGA
GCCTGCCAGCAATTTCTCAAACAATGTCAGCTARGAAGCTITGCTCTGCCTTITGTAGGAGCTCTG
AGCGCCCACTCTTCCAATTARACATTICTCAGCCAAGAAGACAGTGAGCACACCTACCAGACACTC
TTCTTCTCCCACCTCACTCTCCCACTGTACCCACCCCTARATCATTCCAGTGCTCTCAARAAAGCA
TGTTITTCAAGATCATTTTGTTIGTIGCTCTCTCTAGTGTICTTICTTCTCTCGTCAGTCTTAGCCT
GIGCCCTCCCCTTACCCAGGCTTAGGCTTAATTACCTGAAAGATTCCAGGARACTGTAGCTTCCT
AGCTAGTGTCATTTAACCTTARATGCAATCAGGAAAGTAGCAAACAGAAGTCAATARATATTTTT
AAATGTCAAAAAAAAAAAAAAAAAA
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FIGURE 26

MRVLISSLLLLLPLMIMSMVSSSLNPGVARGHRDRGQASRRWLOEGGQECECKDWFLRAPRRKFM
TVSGLPEKKQCPCDHFKGNVEKKTRHORHERKPNKHSRACQQFLKQCQLRSFALPL

Important features:
Signal peptide:

amino acids 1-22

N-myristoylation sites.

amino acids 27-33, 46-52
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FIGURE 27

GGACGCCAGCGCCTGCAGAGGCTCAGCAGGGARARAGCCAGTGCCCCAGCGGAAGCACAGCTCAG
AGCTGGTCTGCCATGGACATCCTGGTCCCACTCCTGCAGCTGCTGGTGCTGCTTCTTACCCTGCC
CCTGCACCTCATGGCTCTGCTGGGCTGCTGGCAGCCCCTGTGCARARGCTACTTCCCCTACCTGA
TGGCCGTGCTGACTCCCAAGAGCAACCGCAAGATGGAGAGCAAGAAACGGGAGCTCTTCAGCCAG
ATAAAGGGGCTTACAGGAGCCTCCGGGAAAGTGGCCCTACTGGAGCTGGGCTGCGGARCCGGAGC

CAACTTTCAGTTCTACCCACCGGGCTGCAGGGTCACCTGCCTAGACCCAAATCCCCACTTTGAGA
AGTTCCTGACARAGAGCATGGCTGAGAACAGGCACCTCCAATATGAGCGGTTTGTGGTGGCTCCT
GGAGAGGACATGAGACAGCTGGCTGATGGCTCCATGGATGTGGTGGTCTGCACTCTGGTGCTGTG
CTCTGTGCAGAGCCCAAGGAAGGTCCTGCAGGAGGTCCGGAGAGTACTGAGACCGGGAGGTGTGC
TCTTTTTCTGGGAGCATGTGGCAGAACCATATGGARAGCTGGGCCTTCATGTGGCAGCAAGTTTTC
GAGCCCACCTGGAAACACATTGGGGATGGCTGCTGCCTCACCAGAGAGACCTGGRAGGATCTTGA
GAACGCCCAGTTCTCCGAAATCCAAATGGAACGACAGCCCCCTCCCTTGAAGTGGCTACCTGTTG
GGCCCCACATCATGGGAARGGCTGTCAARCAATCTTTCCCAAGCTCCAAGGCACTCATTTGCTCC
TTCCCCAGCCTCCAATTAGAACAAGCCACCCACCAGCCTATCTATCTTCCACTGAGAGGGACCI&
GCAGAATGAGAGAAGACATTCATGTACCACCTACTAGTCCCTCTCTCCCCAACCTCTGLCAGGEC
AATCTCTAACTTCAATCCCGCCTTCGACAGTGARAAAGCTCTACTTCTACGCTGACCCAGGGAGS
AAACACTAGGACCCTGTT GTATCCTCAACTGCAAGTTTCTGGACTAGTCTCCCAACGTTTGCCTC
CCAATGTTGTCCCTTTCCTTCGTTCCCATGGTAAAGCTCCTCTCGCTTTCCTCCTGAGGCTACAC
CCATGCGTCTCTAGGAACTGGTCACAAAAGTCATGGTGCCTGCATCCCTGCCAAGCCCCCCTGAC
CCTCTCTCCCCACTACCACCTTCTTICCTGAGCTGGGGEGCACCAGGGAGAATCAGAGATGCTGGGG
ATGCCAGAGCAAGACTCARAAGAGGCAGAGGTTTTGTTCTCAAATATTTTTTAATAAATAGACGAA
ACCACG
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FIGURE 28

MDILVPLLQLLVLLLTLPLHLMALLGCWQPLCKSYFPYLMAVIL TPKSNREME SKKRELFSQIKGL
TGASGKVALLELGCGTGANFQFYPPGCRVICLDPNPHFEKFLTKSMAENRHLOYERFVVAPGEDM
ROLADGSMDVVVCTLVLCSVQSPRKVLOEVRRVLRPGGVLEFWEHVAEPYGSWAFMWQQOVFEPTW
KHIGDGCCLTRETWKDLENAQFSEIQMERQPPPLKWLPVGPHIMGKAVKQSFPSSKALICSFPSL
QLEQATHQPIYLPLRGT

Important features:
Signal peptide:

amino acids 1-23

Leucine zipper pattern.

amino acids 10-32

N-myristoylation sites.
amino acids 64-70, 78-84, 80-86, 91-97, 201-207
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FIGURE 29

CAATGTTTGCCTATCCACCTCCCCCAAGCCCCTTTACCTATGCTGCTGCTAACGCTGCTGCTGCT
GCTGCTGCTGCTTARAGGCTCATGCTTGGAGTGGGGACTGGTCGGTGCCCAGAAAGTCTCTTCTG
CCACTGACGCCCCCATCAGGGATTGGGCCTTCTTTCCCCCTTCCTTTCTGTGTCTCCTGCCTCAT
CGGCCTGCCATGACCTGCAGCCARAGCCCAGCCCLCGTGGGGAAGGGGAGARAGTGGGGGATGGCTA
AGAAAGCTGGGAGATAGGGAACAGAAGAGGGTAGTGGETGGGCTAGGGGGGCTGCCTTATTTAAA
GTGGTTGTTTATGATTCTTATACTAATTTATACAAAGATATTAAGGCCCTGTTCATTAAGAAATT
GTTCCCTTCCCCIGTGTTCAATGTTTGTAAAGATTGTTCTGTGTAAATATGTCTTTATAATAAAC
AGTTAAALGCTGAARAAAANAARLARADAAAADARRAAD
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FIGURE 20

MLLLTLLLLLLLLKGSCLEWGLVGACKVSSATDAPIRDWAFFPPSFLCLLPHRPAMTCSQARQPRG
EGEKVGDG

Important features:
Signal peptide:

amino acids 1-15

Growth factor and cytokines receptors family:

amino acids 3-18
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FIGURE 31

GTTTGAATTCCTTCAACTATACCCACAGTCCARRAGCAGACTCACTGTGTCCCAGGCTACCAGTT
CCTCCAAGCAAGTCATTTCCCTTATTTAACCGATGTGTCCCTCARACACCTGAGTGCTACTCCCT
ATTTGCATCTGTTTTGATAAATGATGTTGACACCCTCCACCGAATTCTAAGTGGAATCATGTCGG
GAAGAGATACAATCCTTGGCCTGTGTATCCTCGCATTAGCCTTGTCTTTGGCCATGATGTTTACC
TTCAGATTCATCACCACCCTTCTIGGTTCACATTTTCATTTCATTGGTTATTTTGGGATTGTTGTT
TGTCTGCGGTGTTTTATGGTGGCTGTATTATGACTATACCAACGACCTCAGCATAGAATTGGACA
CAGAAAGGGAARATATGAAGTGCGTGCTCGEGTTTGCTATCGTATCCACAGGCATCACGGCAGTG
CTGCTCGTCTTGATTTTIGTTCTCAGAAAGAGAATARAATTCGACAGTTGAGCTTTTCCAAATCAC
AARTAAAGCCATCAGCAGTGCTCCCTTCCTGCTGTITCCAGCCACTGTGGACATTTGCCATCCTCA
TTTTCTTCTGGGTCCTCTGGGTGGCTGTGCTGCTGAGCCTGGGAACTGCAGGAGCTGCCCAGGTT
ATGGAAGGCGGCCAAGTGGAATATAAGCCCCTTTCGGGCATTCGGTACATGTGGTCGTACCATTT
AATTGGCCTCATCTGGACTAGTGAATTCATCCTTGCGTGCCAGCARATGACTATAGCTGGGGCAG
TGGTTACTTGTTATTTCAACAGAAGTAARAATGATCCTCCTGATCATCCCATCCTTICGTCTCTC
TCCATTCTCTTCTTCTACCATCAAGGAACCGTTGTGAAAGGGTCATTTTTAATCTCTGTGGTGAG
GATTCCGAGAATCATTGTCATGTACATGCARARCGCACTGARAGARCAGCAGCATGGTGCATTGT
CCAGGTACCTGTTICCGATGCTGCTACTGCTGTTTCTGGTGTCTTGACAAATACCTGCTCCATCTC
ARCCAGAATGCATATACTACAACTGCTATTAATGGGACAGATTTCTGTACATCAGCAARAGATGC
ATTCAAAATCTTGTCCAAGAACTCAAGTCACTTTACATCTATTAACTGCTTTGGAGACTTCATAA
TTTTTCTAGGARAGGTGTTAGTGCTGTGTTTCACTGTTT T TGGAGGACT CATGGCTTTTAACTAC
AATCGGGCATTCCAGGTGTGGGCAGTCCCTCTGTTATTGGTAGCTTTTTTTGCCTACTTAGTAGC
CCATAGTTTTTTATCTGTGTTTGAAACTGTGCTGGATGCACTTTTCCTGTGTTTTGCTGTTGATC
TGGARACAAATGATGGATCGTCAGAAAAGCCCTACTTTATGGATCAAGAATTTCTGAGTTTCGTA
AAARGGAGCAACAAATTAAACAATGCAAGGGCACAGCAGGACAAGCACTCATTAAGGAATGAGGA
GGGAACAGAACTCCAGGCCATTGTGAGATAGATACCCATTTAGGTATCTGTACCTGGAARAACATT
TCCTTCTAAGAGCCATTTACAGAATAGAAGATGAGACCACTAGAGRARAGTTAGTGAATTTTTTT
TTAARAAGACCTAATAAACCCTATTCTTCCTCAARR
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FIGURE 32

MSGRDOTILGLCILALALSLAMMETFREFITTLLVHIFISLVILGLLFVCGVLWNLY YDYTNDLSIE
LDTERENMKCVLGFAIVSTGITAVLLYVLIFVLRKRIKLTVELFQITNKALSSAPFLLFQPLWTFA
ILIFFWVLWVAVLLSLGTAGAAQVMEGGQVEYKPLSGIRYMWSYHLIGLIWTSEFILACQQMTIA
GAVVTCYFNRSKNDPPDHPILSSLSILFFYHOGTVVKGSFLISVVRIPRI IVMYMONALKEQQGHG
ALSRYLFRCCYCCEWCLDKYLLHLNONAYTTTAINGTDFCTSAKDAFKILSKNSSHFTSINCEGD
FITFLGKVLVVCEFIVEGGLMAFNYNRAFOQVWAVPLLLVAFFAYLVAHSFLSVFETVLDALFLCFA
VDLETNDGSSEKPYFMBOEFLS FVKRSNKLNNARAQQDKHSLRNEEGTELQAIVR

Impertant features:
Signal peptide:

amino acids 1-20

Putative transmembrane domains:

amino acids 35-54, 75-97, 126~146, 185-204, 333-350, 352-371

N-glycosylation sites.

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

N-myristoylation sites.

aminc acids 147-153, 178-184, 196-202, 296-275, 342-348
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FIGURE 33

GTTCGATTAGCTCCTCTGAGRAGAAGAGAARAGGTTCTTGGACCTCTCCCTGTTTCTTCCTTAGA
ATAATTTGTATGGGATTTGTGATGCAGGAAAGCCTAAGGGAARARGAATATTCATTCTGTGTGGT
GARARATTTTTTGAARAAAAAAATTGCCTTCTTCARACARGGGTGTCATTCTGATAT TTATGAGGAC
TGTTGTTCTCACTATGRAGGCATCTGTTATTGARATGTTCCTTGT T TTGCTGGTGACTGGAGTAC
ATTCAAACARAGAAACGGCARAGAAGAT TARARGGCCCAAGT TCACTGTGCCTCAGATCARCTSEE
GATGTCAARGCCGGAAAGATCATCGATCCTGAGTTCATTGTCARATGTCCAGCAGGATGCCAAGA
CCCCAAATACCATGTTTATGGCACTGACGTGTATGCATCCTACTCCAGTGTGTGTGGCGCTGCCG
TACACAGTGGTGTGCTTGATAAT TCAGGAGGGAARATACTTGTTCGGAAGGTTGCTGGACAGTCT
GGTTACARAGGGAGTTATTCCAACGGTGTCCAATCGTTATCCCTACCACGATGCAGAGAATCCTT
TATCGTCTTAGAAAGTAAACCCAARAAGGETGTAACCTACCCATCAGCTCTTACATACTCATCAT
CGAAMAGTCCAGCTGCCCAAGCAGGTGAGACCACARARGCCTATCAGAGGCCACCTATTCCAGGS
ACAACTGCACAGCCGGTCACTCTGATGCAGCTTCTGGCTGTCACTGTAGCTGTGGCCACCCCCAC
CACCTTGCCAAGGCCATCCCCTTCTGCTGCTTCTACCACCAGCATCCCCAGACCACAATCAGTGG
GCCACAGGAGCCAGGAGATGGATCTCTGGTCCACTGCCACCTACACAAGCAGCCARRACAGGCCC
AGAGCTGATCCAGGTATCCARAGGCARGATCCTTCAGGAGCTGCCTTCCAGARACCTGTTGGAGS
GGATGTCAGCCTGGGACTTGT TCCAARAGAAGAAT TGAGCACACAGTCTTTGGAGCCAGTATCCC
TGGGAGATCCAAACTGCAARATTGACTTGTCGTT TTTAAT TGATGGGAGCACCAGCATTGGCARA
CGGCGATTCCGAATCCAGAAGCAGC TCCTGGCTGATGTTGCCCAAGCTCTTGACATTGGCCCTGS
CGGTCCACTGATGGGTGTTGTCCAGTATGGAGACARCCCTGCTACTCACTT TAACCTCAAGACAL
ACACGAATTCTCGAGATCTGAAGACAGCCATAGAGAAART TACTCAGAGAGGAGGACT TTCTAAT
GTAGGTCGGGCCATCTCCTTTGTGACCAAGAACTTCTTTTCCAARGCCART GGARACAGAAGCGG
GGCTCCCAATGTGGTGGTGGTGATGGTGGATGGCTGGCCCACGGACARAGTGGAGGAGGCTTCAA
GACTTGCGAGAGAGTCAGGAATCAACATTTTCTTCATCACCATTGAAGGTGCTGCTGARRAATGAG
ARGCAGTATGTGGTGGAGCCCAACTTTGCARACAAGGCCGTGTGCAGAACARACGGCTTCTACTC
GCTCCACGTGCAGAGCTGGTTTGGCCTCCACARGACCCTGCAGCLTCTGGTGAAGCGGRTCTGCS
ACACTGACCGCCTGGCCTGCAGCAAGACCTGCTTGAACTCGGCTGACATTGGCTTCGTCATCGAC
GGCTCCAGCAGTGTGGGGACGGECARCTTCCGCACCGTCCTCCAGT TTGTGACCAACCTCACCAR,
AGAGTTTGAGATTTCCGACACGGACACGCGCATCGGGGCCGTGCAGTACACCTACGRAACAGCGGE
TGGAGTTTGGGTTCGACAAGTACAGCAGCAAGCCTGACATCCTCAACGCCATCARGAGGGTGGGC
TACTGGAGTGGTGGCACCAGCACGGGGGECTGCCATCAACTTCGCCCTGGAGCAGCTCTTCAAGAA
 GTCCAAGCCCAACAAGAGGAAGTTAATGATCCTCATCACCGACGGGAGGTCCTACGACGACGTCC
GGATCCCAGCCATGGCTGCCCATCTCGAAGGGAGTGATCACCTATGCGATAGGCGTTGCCTGGGCT
GCCCAAGAGGAGCTAGAAGTCATTGCCACTCACCCCGCCAGAGACCACTCCTTCTTTGTGGACGA
GTTTGACRACCTCCATCAGTATGTCCCCAGGATCATCCAGAACATTTETACAGAGTTCAACTCAC
AGCCTCGGAACTGAATTCAGAGCAGGCAGAGCACCAGCAAGTGCTGCT TTACTAACTGACGTGTT
GGACCACCCCACCGCTTAATGGGCCACGCACGGTGCATCAAGTCT TGGGCAGGGCATGGAGARAC
ARATGTCTTGTITATTATTCTTTGCCATCATGCTTTTTCATAT TCCARAACTTGGAGT TACARAGA
TGATCACAAACGTATAGAATGAGCCAARAGGCTACATCATGT TGAGGGTGCTGGAGATTTTACAT
TTTGACARATTGTT TTCAAAATAAATGT TCGGAATACAGTGCAGCCCTTACGACAGGC TTACGTAG
AGCTTTTGTGAGATTTTTAAGTTGTTATTTCTGATT TGAACTCTGTAACCCTCAGCAAGTTTCAT
TTTTGTCATGACAATGTAGGAATTGCTGAATTAAATGTT TAGAAGGATGARAAATARARAAAANLD
ARARARAAARARARADAAAAARAARAAAAAAANARAARAAAAARARARAARARARAAAAAARAARLL
ADALAAARAAAAAARRAAAARARAARRARAAABAAAAABARAG
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FIGURE 34

MRTVVLIMKASVIEMFLVLLVTGVHSNKETAKKIKRPKFTVPCQINCDVKAGKI IDPEFIVKCPAG
CODPRYHVYGTDVYASYSSVCGAAVHSGVLDNSGGKILVRKVAGQSGYKGSYSNGVQSLSLPRWR
ESFIVLESKPKKGVIYPSALTYSSSKSPARQAGETTKAYCORPPIPGTTAQPVTLIMOLLAVTVAVA
TPTTLPRPSPSAASTTSIPRPQSVGHRSOEMDLWSTATYTSSONRPRADPGIQRQDPSGARAFQKP
VGADVSLGLVPKEELSTQSLEPVSLGDPNCKIDLSFLIDGSTSIGKRRFRIQKQLLADVAQATLDI
GPAGPLMGVVQYGDNPATHENLKTHTNSRDLKTRIEKI TORGGLSNVGRAISFVTKNEFSKANGN

RSGAPNVVVVMVDGWPTDKVEEASRLARESGINIFFITIEGAAENEKQYVVEPNFANKAVCRTNG
FYSLHVQSWFGLHKTLQPLVKRVCDTDRLACSKTCLNSADIGFVIDGSSSVGTGNFRTVLQFVTN
LTKEFEISDTDTRIGAVOYTYRORLEFGFDKYSSKPDILNATKRVGYWSGGTSTGARINFALEQL
'FKKSKPNKRKLMILITDGRSYDDVRIPAMAAHLKGVITYAIGVAWARQEELEVIATHPARDHSFF
VDEEDNLHQYVPRIIQNICTEFNSQPRN

Important features:
Signal peptide:

aminco acids 1-26

Transmembrane domain:

amino acids 181-200

N—glycosylatioh sites.

aminc acids 390-394, 52(0-524

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

Amidation site.

amino acids 304-308
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FIGURE 35

CCGAGCACAGGAGATTGCCTGCGTTTAGGAGGTGGCTGCGTTGTGGGARAAGC TATCAAGGAAGARATTGC
CRAARCCATGTCTTTTTTTCTGT TT TCAGAGTAGT TCACARCAGATCTGAGTGTTTTAAT TARGCATGGAAT
ACAGAAAACAACRAARARCTTAAGCTTTAATTTCATCTGGAATTCCACAGTTTTCTTAGCTCCCTGGACCT
GGTTGACCTGTTGGCTCTTCCCGCTGGCTGCTCTATCACGTGETGCTCTCCGACTACTCACCCCGAGTGTA

AAGAACCTTCGGCTCGCGTGCTTCTGAGCTGCTGTGG&EEGCCTCGGCTCTCTGGACTGTCCTTCCGAGTA
GGATGTCACTGAGATCCCTCAARTGGAGCCTCCTGCTGCTGTCACTCCTGAGTTTCTTTGTGATGTGGTAC
CTCAGCCTTCCCCACTACAATGTGATAGRAACGCGTGRACTGGATGTACTTCTATGAGTATGAGCCGATTTA
CAGACAAGACTTTCACTTCACBCTTCGAGAGCATTCAAACTGCTCTCATCAAAATCCATTTCTGGTCATTC
TGGTGACCTCCCACCCTTCAGATGTGARAGCCAGGCAGGCCATTAGAGTTACTTGGGGTGAAAANMARAGTCT
TGGTGCGGATATGAGGTTCTTACATTTTTCTTATTAGGCCAAGAGGCTGAAAAGGARGACARAATGTTGGC
ATTGTCCTTAGAGGATGARCACCTTCTTTATGGTGACATRAATCCGACAAGATTTTTTAGACACATATAATA
ACCTGACCTTGAAARCCATTATGGCATTCAGGTGGGTAACTGAGTTTTGCCCCAATGCCAAGTACGTAATG
AAGACAGACACTGATGTTTTCATCAATACTGGCAATTTAGTGAAGTATCTTTTAARCCTRAARCCACTCAGA
GAAGTTTTTCACAGGTTATCCTCTAATTGATAATTATTCCTATAGAGGATTTTACCAAAAAACCCATATTT
CTTACCAGGAGTATCCTTTCAAGGTGTTCCCTCCATACTGCAGTGGGTTGGGTTATATAATGTCCAGAGAT
TTGGTGCCAAGGATCTATGAAATGATGGGTCACGTAAAACCCATCARGTTTGAAGATGTTTATGTCGGGAT
CTGTTTGAATTTATTARAAGTGAACATTCATATTCCAGARGACACABRATCTTTTCTTTCTATATAGAATCC
ATTTGGATGTCTCTCAACTGAGACGTGTGATTGCAGCCCATGGCTTTTCTTCCAAGGAGATCATCACTTTT
TGGCAGGTCATGCTAAGGAACACCACATGCCATTAT TAACTTCACATTCTACAAAAAGCCTAGARGGACAG
GATACCTTGTGGAAAGTGTTAAATAAAGTAGGTACTGTGGAAAATTCATGGGGAGGTCAGTGTGCTGGCTT
ACACTGAACTGAAACTCATGAARAACCCAGACTGGAGACTGGAGGGTTACACTTGTGATTTATTAGTCAGG
CCCTTCAARAGATGATATGTGGAGGAATTAAATATAAAGGAAT TGEAGETTTTTGCTARAGAAATTAATAGS
ACCAAACAATTTGGACATGTCAZTCTGTAGACTAGAATTTCTTAAAAGGGTGTTACTGAGTTATAAGCTCA
CTAGGCTGTAAAARCAAAACAATGTAGAGTTT TATT TATTGARCAATGTAGTCACTTGAAGGTTTTGTGTA
TATCTTATGTGGATTACCAATTTARAAATATATGTAGTTCTGTGTCAARAAACT TCTTCACTGAAGTTATA
CTGRACRAAATTTTACCTGT TTTTGGTCAT T TATAAAGT ACTTCARGATGT TGCAGTATT TCACAGTTATT
ATTATTTAARAATTACTTCAACTTITGTGTTITTAAATGTTTTGACGATTTCAATACARGATARANAGGATAG
TGAATCATTCTTTACATGCARACATTTTCCAGTTACTTAACTGATCAGTTTATTATTGATACATCACTCCA
TTAATGTARAGTCATAGCTCATTATTGCATATCAGTAATCTCTTGGACTT TGTTAAATATTTTACTGTGGT
AATATAGAGAAGAATTAAAGCAAGAAAATCTGAAAR



Patent Application Publication Sep. 25,2003 Sheet 36 of 168 US 2003/0180917 A1

FIGURE 26

MASALWIVLPSRMSLRSLKWSLLLLSLLSFEVMAYLSLPHYNVIERVNWMYFYEYEPIYRQDFHF

TLREHSNCSHONPFLVILVTSHPSDVKARQAIRVIWGEKKSWWGYEVLTFFLLGQEAEKEDKMLA
LSLEDEHLLYGDIIRODFLDTYNNLTLKT IMAFRWVTEFCPNAKYVMKTDTDVFINTGNLVKYLL
NLNHSEKFFTGYPLIDNYSYRGFYQKTHISYQEYPFKVEFPPYCSGLGY IMSRDLVPRIYEMMGHY
KPIKFEDVYVGICLNLLKVNIHIPEDTNLFFLYRIHLDVCQLRRVIAAHGFSSKEIITFWQVMLR
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

Glycosaminoglyecan attachment site.

amino acids 239-243

Ly-6 / u-PAR domain proteins.

amino acids 23-37

N-myristoylation site.
amino acids 271-277
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FIGURE 37

CGLTCGGGECACCAGCCGCGGCAAGGATEGAGC TEGEETTGCTECGACGCAGTTGEEGCTCACTTTTCTTCAGC TCCTTC TCATC

TCGTCCT TGCCARGAGAGTACACAGTCATTAATGAAGCC TGCCC TGCAGCAGAGTGGRATATCATG TG TCEEEAGTGCTGTG
AATATGATCAGATTGAGTGCGTCTGCCCCEEARAGAGEGARGTCETGEGTTATACCATCCCTTGE TGCAGEARTGAGEAGAA
TGAGTGTGACTCCTGCCTGATCCACCCAGGTTGTACCATCT TTGARAAC TGCARGAGCTGCCEARRTGGCTCATGGGEGEET
ACCTTCGATGACTTC TATGTGAAGGEE TTCTACTG TGCAGAGTGCCEAGCAGGCTGG TACGGAGGAGACTGCATGCEATGIG
GCCAGGTTCTGCGAGCCCCAAAGGGTCAGAT TTTG T TGGARAGCTATCCCC TARATGCTCACTG TGARTGGACCATTCATGE
TARRCCTGGETTTGTCATCCAAC TARGATTTGTCATGT TGAGTC TGCAGT TTCACTACATGTGCCAGTATGACTATG TTGAS
GTTCGTGATGCAGACAACLCGCGATGGCCAGATCATCAAGCGTGTC TG TGECAACGAGCGECCAGC TCCTATCCAGAGCATAG
GATCCTCACTCCACGTCCTCTTCCACTCCGATEGECTCCAAGRAATT TTGACGETTTCCATGCCAT T TATGAGGAGATCACAGE
ATGCTCCTCATCCCCTIGTTICCATEACGGCACGTGCGTCCTTGACAAGGCTGEATC TTACAAG TETGCCTECTTGECAGEE
PATACTGGECAGCECTETCARAATC TCCTTEARGAARGARAC TGCTCAGACCC TEGEGECCCAGTCARTGEETACCAGARAR
TAACAGGGGGCCCTGEGCT TATCAACGGACGCCATCCTARAAT TCECACCETGETGTCT TTCTT T TG TAACAACTCGTATGT
TCTTACTGGCARTGAGAARAGAAC TTGCCAGCAGAATGGAGAG TEGTCAGGGARACAGCCCATCTGCATARAAGCCTGCCGA
GAACCARRGATTTCAGACCTGGTGAGAAGGAGAGTTCTTCCGATGCAGGTTCAGTCAACGGAGACACCATTACACCAGCTAT
ACTCAGCGECCTTCAGCARGCAGRAAC TGCAGAGTGCCCCTACCAAGAAGCCAGCCCTTCCCTTTGEAGATCTGCCCATGGE
ATACCAACATCTECATACCCAGCTCCAGTATGAGTGCATC TCACCCTTC TACCCCCECC TEEGCAGCAGCAGGAGGACATCT
CTGAGGACTGGEAAGTGGAGTGEGCEGECACCATCCTGCATCCC TATCTGCEGEARAATTGAGAACATCACTGCTCCARRGA
COCARGGOTTGCECTGCGCCGTEECAGECAGCCATC TACAGGAGGACCAGCGGEGTECATGACGECAGCCTACACARGEGAGE
GTGGTICCTAGTCTGCAGCGETGCCCTGETGAATGAGCGCACTGTGETGETGECTGCCCACTETGITACTGACCTGGEGAAG
GTCACCATGATCARGACAGCAGACCTGARNGTTGT TTTCGEEARATTC TACCCGGATCATCACCGOGRATGRAGARSACCATCC
AGAGCCTACAGATTTCTGCTATCATTCTGCATCCCARCTATGACCCCATCC TGCTTGATGCTGACATCGCCATCCTGARGCT
CCTAGACAAGGCCCGTATCAGCACCCGAGTCCAGCCCATCTECCTCECTECCAGTCEEGATCTCAGCACTTCCTTCCAGEAS
TCCCACATCACTGTGEC TEGCTGEAATG TCC TEGCAGACG TEAGGAGCCCTGEC TTCAAGARC GACACACTGEGCTCTRGEG
TGGTCAGTETGGTGEACTCOC TG TETGTGAGGAGCAGCATGAGGACCATGGCATCCCAGTOAGTGTCACTGATAACATGTT
CTGTECCAGCTGEGARCCCACTGCCCCTTCTGATATCTGCACTGCAGAGACAGGAGECATCECGECTGTGTCCTITCCCEGAA
CGAGCATCTCC TGAGCCACGCTEGCATC TGATGGGACTGGTCAGC TGEAGC TATGATARRACATGCAGCCACAGGCTCTCCR
CTGCCTTCACCARGETGCTGCCTTTTARAGACTGGATTGARAGARRTATGARATGAACCATGC TCATGCAC TCCTTGAGARG
TGTTTCTGTATATCCETCTGTACG TG TG TCATTGCETGARGCAG TG TGAGCCTEAAG TG TGAT TTGGCC TG TGAACTTGGCT
GTGCCAGEGCTTCTGACTTCAGGGACAARAC TCAGTGAAGGETGAGTAGACCTCCATTGCTGETAGGCTGATGCCGCETCCA
CTACTAGGACAGCCAAT TGEAAGATGCCAGEGC TTGCAAGAAG TAAGTTTCTTCARAGAAGACC ATATACAARRCCTCTCCA
CTCCACTGACCTGGTGGTCTTCCCCARC TTTCAGT TATAC GRATGCCATCAGC TTGACCAGGGAAGATC TGGGCTTCATGAG
GCCCCTTTTGAGECTCTCARGTTC TAGAGAGCTGCC TG TGGGACAGCCCAGEGEAGCAGAGCTGGGATGTGETECATECCTT
TGTGTACATGGCCACAGTACAGTCTGETCCTTTTCCTTCCCCATCTCTTGTACACATTTTAATAAAATAAGGGTTGGCTTCT
GAACTAC. :
ARARAARAAAARAARARANARAARRRARARARAANAARARANAAARARAAAAARRARE
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FIGURE 38

MELGCWTQLGLTFLQLLLISSLPREYTVINEACPGAEWNIMCRECCEYDQIRBCVCPGKREVVGY T
IPCCRNEENECDSCLIHPGCTIFENCKSCRNGSWGGTLDDEYVKGEYCAECRAGWYGGDCMRCGQ
VLRAPKGQILLESYPLNAHCEWTIHAKPGFVIQLRFVMLSLEFDYMCQYDYVEVRDGDNRDGQII
KRVCGNERPAPIQSIGSSLHVLFHSDGSKNFDGFHAIYEEITACSSSPCFHDGTCVLDKAGSYRC
ACLAGYTGQRCENLLEERNCSDPGGPVNGYQKITGGPGLINGRHAKIGTVVSFFCNNSYVLSGNE
KRTCQONGEWSGKQPICIKACREPKISDLVRRRVLPMQVQSRETPLHQLYSAAFSKQKLOSAPTK
KPALPFGDLPMGYQHLHTQLQYECISPFYRRLGSSRRTCLRTGKWSGRAPSCIPICGKiENITAP
KTQGLRWEWQAAIYRRTSGVHDGSLEHKGAWFLVCSGALVNERTVVVAAHCVTDLGKVTMIKTADL
KVVLGKFYRDDDRDEKTIQSLOISAIILHPNYDPILLDADIAILKLLDKARISTRVQPICLAASR
DLSTSFQESHITVAGWNVLADVRSPGFKNDTLRSGVVSVVDSLLCEEQHEDHGIPVSVTDNMFCA
SWEPTAPSDICTAETGGIAAVSFPGRASPEPRWHLMGLVSWSYDKTCSHRLSTAFTKVLPFKDW I
ERNMK

Important features of the ppotein:

Signal peptide: |

amino acids 1-23

EGF-like domain cysteine pattern signature.

amino acids 260-272

N-glvecosylation sites. )

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

amino acids 35-41, 97~103,a 256-262, 284-2°0, 298-304, '308-314,
474-480, 491-497, 638-644, 666-672

Amidation site.

aminoc acids 56-60

Serine proteases, trypsin family.

amino acids 489-~506

CUB demain proteins profile.

amino acids 150-167
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FIGURE 39

GGTTCCTACATCCTCTCATCTGAGAAT CAGAGAGCATAATCTTCTTACGGGCCCGTGATTTATTAACGTGGCTTAATC
TGAAGGTTCTCAGTCAAATTCTTTGTGATCTACTGAT TETGGEGGCAT GGCAAGCTTT GCTTAAAGGAGCTTGGCTGE
TTTGGGCCCTTGTAGCTGACAGAAGGTGGCCAGGGAGAATGCAGCACACTGCTCGGAGAQZEAAGGCGCTTCTGTTGC
TGGTCTTGCCTTEGCTCAGTCCTGCTAACTACATTGACAATGTGGGCAACCTGCACTITCCTGTATTCAGAACTCTGTA
AAGGTGCCTCCCACTACGGCCTGACCAAAGATAGGAAGAGGCGCTCACARGAT GGCTGTCCAGACGGCTGTGCGAGCC
TCACAGCCACGGCTCCCTCCCCAGAGGTTTCTGCAGCTGCCACCATCTCCTTAATGACAGACGAGCCTGGCCTAGACA
ACCCTGCCTACGTGTCCTCGGCAGCAGGACGGGCAGCCAGCAATCAGCCCAGTGGACTCTGGCCGGAGCAACCGAACTA
GGGCACGGCCCTTTGAGAGATCCACTATTAGAAGCAGATCATTTAAAAAAATARATCGAGCTTTGAGTGTTCTTCGRA
GGACAAAGAGCGGGAGTGCAGTTGCCARCCAT GCCGACCAGGGCAGGGAAAATTCTGAAAACACCACTGCCCCTGAAG
TCTTTCCAAGGTTGTACCACCTGATTCCAGATGGTGAAAT%ACCAGCATCAAGATCAATCGAGTAGATCCCAGTGAAA
GCCTCTCTATTAGGCTGGTGGGAGETAGCGAPACCCCACTGGTCCATATCATTATCCAACACATTTATCETGATGGGS
TGATCGCCAGAGACGGCCGGCTACTGCCAGGAGACATCATTCTAAAGGTCAACGGGATGGACATCAGCAATGTCCCTC
ACARCTACGCTGTGCGTCTCCTGCEGCAGCCCTGCCAGETECTGTGGCTGACTGTGATGCGTGAACAGAAGTTCCGCA
GCAGGRACAATGGACAGGCCCCGCATGCCTACAGACCCCEAGATGACAGCTTTCATGTGATTC TCAACAAAAGTAGCC
CCGAGGAGCAGCTTGGAATAAAACTGGTGCGCAAGGTGGATGAGCCTGGGGTTTTCATCTTCAATGTGCTGGATGGCG
GTGTGGCATATCGACATGETCAGCTTGAGGAGAATGACCETGTGTTAGCCATCAATGGACATGAT CTTCGATATGGCA
GCCCAGAAAGTGCGGLTCATCTGATTCAGGCCAGTGAAAGACGTGTTCACCTCGTCETGTCCCGCCAGGTTCGGCAGT
GGAGCCCTGACATCTTTCAGGAAGCCGGCTGGAACAGCAATGGCAGCTGGTCCCCAGGGCCAGGGGAGAGGAGCAACA
CTCCCAAGCCCCTCCATCCTACAATTACT TCTCATGAGAAGGTGGTAAATATCCAAAAAGACCCCGGTGAATCTCTCG
GCATGACCGTCGCAGGGGGAGCATCACATAGAGAATGGGATTTGCCTATCTATGTCATCAGTGTTGAGCCCGGAGGAG
TCATAAGCAGAGATGGAAGCGAATAAAMCAGCTGACAT Y TTCTTCAAT GTGGATGCGGTCGAACTGACAGAGGTCAGLC
GGAGTGAGGCAGTGGCATTATTGAARAGAACATCATCCTCGATAGTACTCAAAGCTTTCGGAAGTCAAAGAGTATGAGT
CCCAGGAAGACTGCAGCAGCCCAGCAGCCCTGGACTCCARCCACAACATGEGCCCCACCCAGTGACTGGTCCCCATCCT
GGGTCATGTGGCTGGAATTACCACGGTGCT TGTATAACT GTAAAGATAT TGTATTACGAAGARACACAGCTGGAAGTC
TGGECTTCTGCATT GTAGCAGGTTAT GAAGAATACAATGGAAACAAACCT T TTTTCATCAAATCCATTGTTGAAGCAA
CACCAGCATACAAT GATGGAAGAATTAGATGT GGTGATATTCTTCTTGCTGTCAAT GG TAGAAGTACATCAGGAATGA
TACATGCTTGCTT GGCARGACTGCTGARAGAACT TAAAGGAAGAATTACT CTAACTAT TGTTTCTTGGCCTGGCACTT
TTTTATAGAATCAATGATGGGTCAGRGGAARACAGAAAAATCACAAATAGGCTAAGAAGT TGARACACTATATTTATC
TTGPCAGTTTTTATATTTAAAGERAAGAATACAT T GTARAAAT GTCAGGAAAAGTATGATCATCTAATGARAAGCCAGTT
ACACCTCAGAAAATATGATTCCAAAAAAATTARAACTACTAGTTTTTTT TCAGTGTGGAGGATTTCTCATTACTCTAC
AACATTGTTTATATTTTTTCTAT TCAATAAAAAGCCCTAAAACAACTAARAATGATTGATTTGTATACCCCACTGAATT
CARGCTGATTTARATTTARAATTTGGTATATGCTGAAGTCTGCCAAGGGTACATTATGGCCATTTT TAATTTACAGCT
AAAATATTTTTTARAATGCATTGCTGAGAAACGTTGCTTTCAT CARAACAAGAATAAATATTTTTCAGAAGTTAAA
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FIGURE 40

MKALLLLVLPWLSPANY IDNVGNLHFLYSELCKGASHYGLTKDRKRRSQDGCPDGCASLTATAPS

PEVSAAATISIMTDEPGLONPAYVSSARDGQPAISPVDSGRSNRTRARPFERSTIRSRSFKKINR
ALSVLRRTKSGSAVANHADQGRENSENTTAPEVFPRLYHLIPDGEITSIKINRVDPSESLSIRLV
GGSETPLVHIIIQHIYRDGVIARDGRLLPGDIILKVNGMDISNVPHNYAVRLLRQPCQVLWLTVM
REQKFRSRNNGQAPDAYRPRDDSFHVILNKSSPEEQLGIKLVRKVDEPGVFIFNVLDGGVAYRHG
QLEENDRVLAINGHDLRYGSPESAAHLIQASERRVHLVVSROVRORSPDIFQEAGWNSNGSWSPG
PGERSNTPKPLHPTITCHERKVVNIQKDPGESLCGMTVAGGASHREWDLPIYVISVEPGGVISRDGR
IKTGDILLNVDGVELTEVSRSEAVALLKRTSSSIVLKALEVEKEYEPQEDCSSPAALDSNHNMAPP
SDWSPSWVMWLELPRCLYNCKDIVLRRNTAGSLGFCIVGGYEEYNGNKPFFIKSIVEGTPAYNDG
RIRCGDILLAVNGRSTSGMIHACLARLLKELKGRITLTIVSWPGTFL

Important features:
Signal peptide:

amino acids 1-15

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

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

N-myristoylation sites.
amino acids 51~57, 141-147, 233-239, 344-350, 423-429, 447-453,
467-473, 603-609
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FIGURE 41

ACCAGGCATTGTATCTTCAGTTGTCATCAAGT TCGCAATCAGATTGGARAAGCTCAACTTGAAGCTTT
CTTGCCTGCAGT GARGCAGAGAGATAGATATTATTCACGTARTAARAAARCATGGGCTTCAACCTGACT
TTCCACCTTTCCTACARATTCCGATTACTGTTGCTGT TGACTT TGTGCCTGACAGTGETTGGGT GGG
CACCAGTAACTACTTCGTGGGTGCCATTCAAGAGATTCCTARAGCAAAGGAGT TCATGGCTAATTTCC
ATAAGACCCTCATTTTGGGGAAGGGARAAACT CTGACTAATGAAGCATCCACGAAGAAGGTAGAACTT
GACAACTGTCCTTCTGTGTCTCCTTACCTCAGAGGCCAGAGCAAGCTCATTTTCARACCAGATCTCAC
TTTGGRAGAGGTACAGGCAGAAAATCCCAAAGTGTCCAGAGGCCGGTATCGCCCTCAGGAATGTARAAG
CTTTACAGAGGGTCGCCATCCTCGTTCCCCACCGGAACAGAGAGARAACACCTGATGTACCTGCTGGAA
CATCTGCATCCCTTCCTGCAGAGGCAGCAGCTGGATTATGGCATCTACGTCATCCACCAGGCTGAAGG
TAAAAAGTTTAATCGAGCCARACTCTTGAATGTCGGCTATCTAGAAGCCCTCAAGGAAGARAATTGGG
ACTGCTTTATATTCCACGATGTGGACCTGGTACCCGAGAATGACTTTAACCTTTACAAGTGTGAGGAG
CATCCCAAGCATCTGGTGGTTGGCAGGAACAGCACTGGGTACAGGTTACGTTACAGTGGATATTTTGG
GGGTGTTACTGCCCTAAGCAGAGAGCAGTTTTTCARAGGTGAATGGAT TCTCTAACAACTACTGGGGAT
GGGEGAGGCGAAGACGATGACCTCAGACTCAGGGTTGAGCTCCAAAGAATGARMATTTCCCGGCCCCTG
CCTGAAGTGGGTAAATATACAATGGTCTTCCACACTAGAGACAAAGGCAATGAGGTGAACGCAGAACG
GATGAAGCTCTTACACCAAGTGTCACGAGTCTGGAGARCAGATGGGT TGAGTAGTTGTTCTTATARAT
TAGTATCTGTGGAACACAATCCTTTATATATCAACATCACAGTGGATTTCTGGTTTGGTGCAIE&QCC
TGGATCTTTTGGTGATGITTGGAAGAACTGATTCTTTGTTTGCAATAATTTTGGCCTAGAGACT TCAR
ATAGTAGCACACATTAAGAACCTGTTACAGCTCATTGTTGAGCTGRAATTTTTCCTTTTTGTATTTTCT
TAGCAGAGCTCCTGGTGATGTAGAGTATAAAACAGT TGTAACAAGACAGCTTTCTTAGTCATTTTGAT
CATGAGGGTTAAATATTGTAATATGGATACTTGAAGGACTTTATATAAAAGGATGACTCAAAGGATAA
AATGAACGCTATTTGAGGACTCTGGTTGAAGGAGATTTAT TTARATTTGAAGTAATATATTATGGGAT
AAAAGGCCACAGGAAATAAGACTGCTGAATGTCTGAGAGAACCAGAGTTGTTCTCGTCCAAGGTAGAA
AGGTACGAAGATACAATACTGTTATTCATTTATCCTGTACAATCATCTGTGAAGTGGTCGTCTCAGET
GAGAAGGCGTCCACARAAGAGGGGAGAAAAGGCGACGAAT CAGGACACAGTGAACTTGGGAATGAAGA
GGTAGCAGGAGGGTGGAGTGTCGGCTGCAAAGGCAGCAGTAGCTGAGCTGGTTGCAGGTGCTGATAGT
CTTCAGGGGAGGACCTGCCCAGGTATGCCTTCCAGT GATGCCCACCAGAGRATACATTCTCTATTAGT
TTTTAAAGAGTTTTTGTAAAATCGATTTTGTACAAGTAGGATATGAATTAGCAGTTTACAAGTTTACAT
ATTAACTAATAATAAATATGTCTATCAAATACCTCTGTAGTARAATGTGARARAGCAAAA
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FIGURE 42

MGFNLTFHLSYKFRLLLLLTLCLTVVGHATSNYEFVGAIQEIPKAKEFMANFHKTLTLGKGKTLTN

EASTKKVELDNCPSVSPYLRGQSKLIFKPDLTLEEVOAENPKVSRGRYRPOECKALORVAILVPH

RNREKHLMYLLEHLHPFLQRQOQLDYGIYVIHQAEGKKFNRAKLLNVGYLEALKEENWDCFI FHDV

DLVPENDENLYKCEEHPKHLVVGRNSTGYRLRYSGYFGGVTALSREQFFKVNGEFSNNYWGWGGED

DPLRLRVELQRMKISRPLPEVGKYTMVFHTRDEKGNEVNAERMKLLHQVSRVWRTDGLS SCSYKLV.
SVEHNPLYINITVDFWEGA

Important features:
Signal peptide:

amino acids 1-27

N-glycosylation sites.

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

Xylose isomerase proteins.

amino acids 191-202
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FIGURE 43

GCTCAAGACCCAGCAGTGGGACAGCCAGACAGACGGCACGATGGCACTGAGCTCCCAGATCTGGE
CCGCTTGCCTCCTGCTCCTCCTCCTCCTCGCCAGCCTGACCAGTGGCTCTGTTTTCCCACAACAG
ACGGGACARCTTGCAGAGCTGCARACCCCAGGACAGAGCTGGAGCCAGGGCCAGCTGGATGCCCAT
GTTCCAGAGGCGARAGGAGGCGAGACACCCACTTCCCCATCTGCATTTTCTGCTGCGGCTGCTGTC
ATCGATCAAAGTGTGGGATGTGCTGCARGACGTAGARCCTACCTGCCCTGCCCCCGTCCCCTCCC

TTCCTTATTTATTCCTGCTGCCCCAGARCATAGGTCTTGCGAATAARAATGGCTGGTTCTTTTGTTT
TCCAAAARAAAAAAAAAAAAAAAAARAARAAAAAARARARARARAAADAAAAAAAAAARAANARR
ARAAAAAAAAADAAAAAADANARDADRARRR
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FIGURE 44

MALSSOIWAACLLLLLLLASLTSGSVFPQQTGQLARLOPQDRAGARASWMPMFQRRRRRDTHEFPI
CIFCCGCCHRSKCGMCCKT

Important features:
Signal peptide:

amino acids 1-24

caMP- and cGMP-dependent protein kinase phosphorylation site.

amino acids 58-59

N-myristovylation site.

amino acids 44-50

Prokaryotic membrane lipoprotein lipid attachment site,

amino acids 1-12
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FIGURE 45

GTGGCTTCATTTCAGTGGCTGACTTCCAGAGAGCAATATGGCTGGTTCCCCAACATGCCTCACCC
TCATCTATATCCTTTGGCAGCTCACAGGGTCAGCAGCCTCTGGACCCGTGARAGAGCTGGTCGGT
TCCGTTGGTGGGGCCGTGACTTTCCCCCTGAAGTCCAAAGTARAGCAAGTTGACTCTATTGTCTG
GACCTTCAACACAACCCCTCTTGTCACCATACAGCCAGARAGGGGGCACTATCATAGTGACCCAAA
ATCGTAATAGGGAGAGAGTAGACTTCCCAGATGGAGGCTACTCCCTGAAGCTCAGCARACTGARG
AAGRATGACTCAGGGATCTACTATGTGGGGATATACAGCTCATCACTCCAGCAGCCCTCCACCCA
CGAGTACGTGCTGCATGTCTACGAGCACCTGTCAAAGCCTAAAGTCACCATGGEGTCTGCAGAGCA
ATAAGAATGGCACCTGTGTGACCAATCTGACATGCTGCATGGAACATGGCGAAGAGCGATGTGATT

TATACCTGGAAGGCCCTGGGGCAAGCAGCCAATCGAGTCCCATAATGGGTCCATCCTCCCCATCTC
CTGGAGATGGGGAGAAAGTGATATGACCTTCATCTGCGT TGCCAGGAACCCTGTCAGCAGAAACT
TCTCAAGCCCCATCCTTGCCAGGAAGCTCTGTGAAGGTGCTGCTGATGACCCAGATTCCTCCATG
GTCCICCTGTGTCTCCIGTTGGTGCCCCTCCIGCTCAGTCTCTTTGTACTGGGGCTATTTCTTTG
GTTTCTGAAGAGAGAGAGACAAGAAGAGTACATTGAAGAGAAGAAGAGAGTGGACATTTGTCGGG
ARACTCCTAACATATGCCCCCATTCTGGAGAGAACACAGAGTACGACACAATCCCTCACACTAAT
AGAACAATCCTARAGGAAGATCCAGCARATACGGTTTACTCCACTGTGGAAATACCGAAAAAGAT
GGAAAATCCCCACTCACTGCTCACGATGCCAGACACACCAAGGCTATTTGCCTATGAGAATGTTA
TCE&QACAGCAGTGCACTCCCCTAAGTCTCTGCTCA
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FIGURE 46

MAGSPTCLTLIYILWQLTGSAASGPVRKELVGSVGGAVT FPLKSKVKOVDSIVWTFNTTPLVTIQP
EGGTIIVTQNRNRERVDEFPDGGYSLKLSKLKKNDSGIYYVGIYSSSLOQPSTOEYVLHVYEHLSK
PKVTMGLOSNEKNGTCVTNLTCCMEHGEEDVIYTWKALGOAANESHNGSILPISWRWGESDMTFEIC

VARNPVSRNFSSPILARKLCEGAADDPDSSMVLLCLLLVPLLLSLEVLGLELWFLKRERQEEYIE
EKKRVDICRETPNICPHSGENTEYDTIPHTNRTILKEDPANTVYSTVEIPKKMENPHSLLTMPDT

‘PRLFAYENVI

Important features:
Signal peptide:

amino acids 1-22

Transmembrane domain:

amino acids 224-250

Leucine zipper pattern.

amino acids 229-251

N-glycosylation sites.
amino acids 9%8-102,
291-295

142-14s,

148-152, 172-176, 176-180, 204-208,
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FIGURE 47

GGCTCGAGCGTTTCTGAGCCAGGGGTGACCATGACCTGCTGCGARGGATGGACATCCTGCAATGG

ATTCAGCCTGCTGGTTCTACTGCTGTTAGGAGTAGTTICTCAATGCGATACCTCTAATTGTCAGCT
TAGTTGAGGAAGACCAATTTTCTCAAAACCCCATCTCTTGCTTTGAGTGGTGGTTCCCAGGAATT
ATAGGAGCAGGTCTGATGGCCATTCCAGCAACAACAATGTCCTTGACAGCAAGARARAGAGCGTG
CTGCAACAACAGAACTGGAATGTTTCTTTCATCATTTTTCAGTGTGATCACAGTCATTGGTGCTC
TGTATTGCATGCTGATATCCATCCAGGCTCTCTTAAAAGGTCCTCTCATGTGTAATTCTCCAAGC
ABACAGTAATGCCAATTGTGAATTTTCATTGAAARACATCAGTGACATTCATCCAGARATCCTTCAA
CTTGCAGTGGTTTTTCAATGACTCTTGTGCACCTCCTACTGGT TTCAATARACCCACCAGTAACG
ACACCATGGCGAGTGGCTGGAGAGCATICTAGTTTCCACTTCGATTCTGRAGAARACAARCATAGS
CTTATCCACTTCTCAGTATTTTTAGGTCTATTGCTTGTTGGAATTCTGGAGGTCCTGTTTGGGCT
CAGTCAGATAGTCATCGGTTTCCTTGGCTGTCTCTGTGGAGTCTCTAAGCGAAGAAGTCARATTG
TGTAGTTTAATGGGAATAAAATGTAAGTATCAGTAGT TTGAARARRALARA
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FIGURE 48

MTCCEGWTSCNGEFSLLVLLLLGYVLNAIPLIVSLVEEDQEFSQNPISCFEWWFPGITIGAGILMATPA
TTMSLTARKRACCNNRTGMFLSSFFSVITVIGALYCMLISIQALLKGPIMCNSPSNSNANCEFSL
KNISDIHPESFNLQWFFNDSCAPPTGFNKPTSNDTMASGWRASSFHFDSEENKHRLIHFSVFLGL
LLVGILEVLFGLSQIVIGFLGCLCGVSKRRSQIV

Important features:
Transmembrane domains:

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

N-~-glycosylation sites.

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

cAMP~ and cGMP-dependent protein kinase phosphorylation site.

amino acids 223-227

N-myristoylation sites.

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

Prokaryotic membrane lipoprotein lipid attachment site.

amino acids 207-218

TNFR/NGFR family cysteine-rich region protein.

amino acids 4-12
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FIGURE 49

ATCCGTTCICTGCGCTGLCAGCTCAGGTGAGCCCTCGCCAAGGTGACCTCGCAGGACACTGGTGA
AGGAGCAGTGAGGAACCTGCAGAGTCACACAGTIGCTCGACCAATTGAGCTGTGAGCCTGGAGCAG
ATCCGTGGGCTGCAGACCCCCGCCCCAGTGCCTCTCCCCCTGCAGCCCTGCCCCTCGARCTGTGA
CATGGAGAGAGTGACCCTGGCCCTTCTCCTACTGGCAGGCCTGACTGCCTTGGAAGCCAATGACC
CATTTGCCAATAAAGACGATCCCTTCTACTATGACTGGAAAAACCTGCAGCTGAGCGGACTGATC
TGCGGAGGGCTCCTGGCCATTGCTGGGATCGCGGCAGTTCTGAGTGGCARATGCAAATACAAGAG
CAGCCAGAAGCAGCACAGTCCTGTACCTGAGAAGGCCATCCCACTCATCACTCCAGGCTCTGCCA
CTACTTGCTGAGCACAGGACTGGCCTCCAGGGATGGCCTGAAGCCTAACACTGGCCCCCAGCACC
TCCTCCCCTGGGAGGCCTTATCCTCAAGGAAGGACTICTCTCCAAGGGCAGGCTGTTAGGCCCCT
TTCTGATCAGGAGGCTTCTTTATGAATTARACTCGCCCCACCACCCCCTCA
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' FIGURE 50

MERVTLALLLLAGLTALEANDPFANKDDPEYYDWKNLOLSGLICGGLLATAGIAAVLSGKCKYKS
SQKQHSPVPEKAIPLITPGSATTC

Important features:
Signal peptide:

aminc acids 1-16

Transmembrane domain:

aminoc acids 36-59

N-myristoylation sites.
aminc acids 41-47, 45-51, 84-%0

Extracellular proteins SCP/Tpx-1/Ag5/PR-1/Sc7.

amino acids 54~67
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FIGURE 51

GTGGACTCTGAGAAGCCCAGGCAGT TGAGGACAGGAGAGAGAAGGCTGCAGACCCAGAGGGAGGG
AGGACAGGGAGTCGGAAGGAGGAGGACAGAGGAGGGCACAGAGACGCAGAGCAAGGGCGGCARGG
AGGAGACCCTGGTGGGAGGAAGACACTC TGGAGAGAGAGGGGGCTGGCCAGAGATGAAGTTCCAG
GGGCCCCTGGCCTGCCTCCTGCTGGCCCTCTGCCTGGGCAGTGGGGAGGCTGGCCCCCTGCAGAG
CGGAGAGGARAGCACTGGGACAAATATTGGGGAGGCCCTTGGACATGGCCTGGGAGRCGCCCTGA
GCGAAGGGGTGGGAAAGGCCAT TGGCAAAGAGGCCGGAGGEGCAGCTGGCTC TAAAGTCAGTGAG
GCCCTTGGCCAAGGGACCAGAGAAGCAGT TGGCACTGGAGTCAGGCAGGTTCCAGGCTTTGECEE
AGCAGATGCTTTGGGCAACAGGGTCGGGGARGCAGCCCATGCTCTGGGARACACTGGGCACGAGA
TTGGCAGACAGGCAGAAGATGTCATTCGACACGGAGCAGATGCTGTCCGCGGCTCCTGGCAGGEG
GTGCCTGGCCACAGTGGTGCTTGGGAAACTTCTGGAGGCCATGGCATCT TTGGCTCTCAAGGTGG
CCTTGGAGGCCAGGGCCAGGGCARTCCTGGAGGTCTGGGGACTCCGTGGGTCCACGGATACCLCCG
GARACTCAGCAGGCAGCTTTGGAATGARTCCTCAGGGAGCTCCCTGGGGTCAAGGAGGCAATGGA
GGGCCACCARRCTTTGGGACCAACACTCAGGGAGCTGTGGCCCAGCCTGGCTATGGTTCAGTGAG
AGCCAGCAACCAGRATGAAGGGTGCACGAATCCCCCACCATCTGGCTCAGGTGGAGGCTCCAGCA -
ACTCTGGGGGAGGCAGCGGCTCACAGTCGGGCAGCAGTGGCAGTGGCAGCAATGGTGACAACAAC
AATGGCAGCAGCAGTGGTGGCAGCAGCAGTGECAGCAGCAGTGGCAGCAGCAGTGGCGGCAGCAG
TGGCGGCAGCAGTGCETGGCAGCAGTGGCAACAG TGGTGGCAGCAGAGGTGACAGCGGCAGTGAGT
CCTCCTGGGGATCCAGCACCGGCTCCTCCTCCGGCAACCACGGTGGEAGCGGCGGAGGARATGGA
CATAAACCCGGGTGTGAAAAGCCAGGGAAT GAAGCCCGCGGGAGCGGGGAATCTGGGATTCAGGG
CTTCAGAGGACAGGGAGT TTCCAGCAACATGAGGGARATAAGCARAGAGGGCAATCGCCTCCTTG
GAGGCTCTGGAGACAATTATCGGGGGCAAGGGTCGAGCTGGGGCAGTGGAGGAGGTGACGCTGTT
GGTGGAGTCAATACTGTGAACTCTGAGACGTCTCCTGGGATGTTTAACTTTGACACTTTCTGGRA
GAATTTTAAATCCAAGCTGGGTTTCATCARCTGGGATGCCATARACAAGGACCAGAGAAGCTCTC
GCATCCCGTGACCTCCAGACAAGGAGCCACCAGAT TGGATGGGAGCCCCCACACTCCCTCCTTAA
 ARCACCACCCTCTCATCACTAATCTCAGCCCTTGCCCTTGARATAAACCTTAGCTGCCCCACARA
ARRAAAAAAAAAAAAAARAARAAAAAAAAARAAAAAAAAAARAAAAAAAAARAAARARAARARRR
AARAARAAAAAAAAAAAANAAAARAAAAANARAAARAARAARRR
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FIGURE 52

MKFQGPLACLLLALCLGSGEAGPLQSGEESTGTNIGEALGHGLGDALSEGVGKAIGKEAGGAAGSKVS
EALGQGTREAVGTGVRQVPGFGAADALGNRVGEAAHALGNTGHEIGRQAEDVIRHGADAVRGSWQGVP
GHSGAWETSGGHGIFGSQGGLGGQGQGNPGGLGTPWVHGYPGNSAGSFGMNPQGAPWGQGGNGGPPNF
GTNTQGAVAQPGYGSVRASNQNEGCTNPPPSGSGGGSSNSGGGSGSQSGSSGSGSNGDNNNGSSSGGS
SSGSSSGSSSGGSSGGSSGGSSGNSGGSRGDSGSESSWGSSTGSSSGNHGGSGGGNGHKPGCEKPGNE
ARGSGESGIQGFRGQGVSSNMREISKEGNRLLGGSGDNYRGQGSSWGSGGGDAVGGVNTVNSETSPGM
FNFDTFWKNFESKLGFINWDAINKDQRSSRIP

Signal peptide:

amino acids 1-21

N-glycosylation site.

amino acids 265-269

Glycosaminoglycan attachment site.

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

Casein kinase II phosphorylation site.

amino acids 26-30, 109-113, 259-263, 300~-304, 304-308

N-myristoylation site.

amino acids 17-23, 32-38, 42-48, 50-56, 60-66, 61-67, 64-70, 74-80,
90-96, 96-102, 130-136, 140-146, 149-155, 152-158, 155-1e1,
159-165, 163-169, 178-184, 190-196, 194-200, 189-205, 218-224,
236-242, 238-244, 239-245, 240-246, 245-251, 246-252, 249-252,
253-259, 256-262, 266-272, 270-276, 271-277, 275-281, 279-285,
283-289, 284-290, 287-293, 288-294, 291-297, 292-298, 295-301,
298-304, 305-311, 311-317, 315-321, 319-325, 322-328, 323-329,
325-331, 343-349, 354-360, 356-362, 374-380, 381-387, 383-389,
387-393, 389-395, 395-401

Cell attachment sequence.

amino acids 301-304
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FIGURE 53

GGAGAAGAGGTTGTGTGGGACAAGCTGCTCCCGACAGAAGGATGTCGCTGCTGAGCCTGCCCTGG
CTGGGCCTCAGACCGGTGGCAATGTCCCCATGGCTACTCCTGCTGCTGGTTGTGGGCTCCTGGCT
ACTCGCCCGCATCCTGGCTTGGACCTATGCCTTCTATAACAACTGCCGCCGGCTCCAGTGTTTCC
CACAGCCCCCAAAACGGAACTGGTTTTGGGGTCACCTGGGCCTGATCACTCCTACAGAGGAGGGC
TTGAAGGACTCGACCCAGATGTCGGCCACCTATTCCCAGGGCTTTACGGTATGGCTGGGTCCCAT
CATCCCCTTCATCGTTTTATGCCACCCTGACACCATCCGGTCTATCACCAATGCCTCAGCTGCCA
TTGCACCCAAGGATAATCTCTTCATCAGGTTCCTGAAGCCCTGGCTGGGAGRAAGGGATACTGCTG
AGTGGCGGTGACAAGTGGAGCCGCCACCGTCGGATGCTGACGCCCGCCTTCCATTTCARCATCCT

GAAGTCCTATATAACGATCTTCAACAAGAGTGCARACATCATGCTTGACAAGTGGCAGCACCTGG
CCTCAGAGGGCAGCAGTCGTCTGGACATGTTTGAGCACATCAGCCTCATGACCTTGGACAGTCTA
.CAGAAATGCATCTTCAGCTTTGACAGCCATTGTCAGGAGAGGCCCAGTGAATATATTGCCACCAT
CTTGGAGCTCAGTGCCCTTGTAGAGAAAAGAAGCCAGCATATCCTCCAGCACATGGACTTTCTGT
ATTACCTCTCCCATGACGGGCGGCGCTTCCACAGGGCCTGCCGCCTGGTGCATGACTTCACAGAC
GCTGTCATCCGGGAGCGGCGTCGCACCCTCCCCACTCAGGGTATTGATGATTTTTTCAAAGACAA
AGCCAAGTCCAAGACTTTGGATTTCATTGATGTGCTTCTGCTGAGCAAGGATGAAGATGGGAAGG -
- CATTGTCAGATGAGGATATAAGAGCAGAGGCTGACACCTTCATGTTTGGAGGCCATGACACCALG
GCCAGTGGCCTCTCCTGGGTCCTGTACAACCTTGCGAGGCACCCAGAATACCAGGAGCGCTGCCG
ACAGGAGGTGCAAGAGCTTCTGAAGGACCGCGATCCTARAGAGATTGAATGGGACGACCTGGCCC
AGCTGCCCTTCCTGACCATGTGCGTGAAGGAGAGCCTGAGGTTACATCCCCCAGCTCCCTTCATC
TCCCGATGCTGCACCCAGGACATTGTTCTCCCAGATGGCCGAGTCATCCCCARAGGCATTACCTG
CCTCATCGATATTATAGGGGTCCATCACAACCCAACTGTGTGGCCGGATCCTGAGGTCTACGACT
CCTTCCGCTTTGACCCAGAGAACAGCAAGGGGAGGTCACCTCTGGCTTTTATTCCTTTCTCCGCA
GGGCCCAGGAACTGCATCGGGCAGGCGTTCGCCATGGCGGAGATGAAAGTGGTCCTGGCGTTGAT
GCTGCTGCACTTCCGGTTCCTGCCAGACCACACTGAGCCCCGCAGGAAGCTGGAATTGATCATGC
GCGCCGAGGGCGGGCTTTGGCTGCGGGTGGAGCCCCTGAATGTAGGCTTGCAGTCGACTTTCTGAC
CCATCCACCTGTITTTTTGCAGATTGTCATGAATARAACGGTGCTGTCAAL
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FIGURE 54

MSLLSLPWLGLRPVAMSPWLLLLLVVGSWLLARILAWTYAFYNNCRRLQCFPQPPKRNWFWGHLG
LITPTEEGLKDSTQMSATYSQGFTVWLGPIIPFIVLCHPDTIRSITNASAAIAPKDNLFIRFLKP
WLGEGILLSGGDKWSRHRRMLTPAFHFNILKSYITIFNKSANIMLDKWQHLASEGSSRLDMFEHI
SLMTLDSLQKCIFSFDSHCQERPSEYIATILELSALVEKRSQHILQHMDFLYYLSHDGRRFHRAC
RLVHDFTDAVIRERRRTLPTQGIDDFFKDKAKSKTLDFIDVLLLSKDEDGKALSDEDIRAEADTF
MFGGHDTTASGLSWVLYNLARHPEYQERCRQEVQELLKDRDPKEIEWDDLAQLEFLTMCVKESLR
LHPPAPFISRCCTQDIVLPDGRVIPKGITCLIDIIGVHHNPTVWPDPEVYDPFRFDPENSKGRSP
LAFIPFSAGPRNCIGQAFAMAEMKVVLALMLLHFRFLPDHTEPRRKLELIMRAEGGLWLRVEPLN
VGLQ

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

ATCGCATCAATTGGGAGTACCATCTTCCTCATGGGACCAGTGARACAGCTGAAGCGAATGTTTGA

GCCTACTCGTTTGATTGCAACTATCATGGTGCTGTTGTGTTTTGCACTTACCCTGTGTTCTGCCT
TTTGGTGGCATAACAAGGGACTTGCACTTATCTTCTGCATTTTGCAGTCTTTIGGCATTIGACGTGG
TACAGCCTTTCCTTCATACCATTTGCAAGGGATGCTGTGAAGRAAGTGTTTTGCCGTGTIGTCTTGC
ATAATTCATGGCCAGTTTTATGAAGCTTTGGAAGGCACTATGGACAGARGCTGGTGGACAGTTTT
GTAACTATCTTCGAAACCTCTGTCTTACAGACATGTGCCTITTTATCTTGCAGCAATGTGTTGCTT
GTGATTCGAACATTTGAGGGT TACTTT TGGAAGCAACAATACATTCTCGAACCTGAATGTCAGTA
GCACAGGATGAGAAGTGGGTTCTGTATCTTGTGGAGTGGAATCTTCCTCATGTACCTGTTTCCTC
TCTGGATGTTGTCCCACTGRATTCCCATGAATACAAACCTATTCAGCAACAGCAAAAAARRARAA

AAAAAANAANAANDAARAANAAAAAANADAARNANNANALARAAAANAAANRNARANAR
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FIGURE 56

MGPVKQLKRMFEPTRLIATIMVLLCFALTLCSAFWWHNKGLALIFCILOSLALTWYSLSFIPFAR
DAVKKCFAVCLA

Important features:
Signal peptide:

amino acids 1-33

Type II fibronectin collagen-~binding domain protein.

amino acids 30-72
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FIGURE 57

CGGCTCGAGCTCGAGCCGAATCGGCTCGAGGGGCAGT GGAGCACCCAGCAGGCCGCCAAC&'.'_[‘_G_CTCTGT CTGTGCCTG
TACGTGCCGETCATCOGGEAAGCCCAGACCGAGTTCCAGTACTTTGAGT CGARGGGEGCTCCCTGCCEGAGCTGAAGTCC
ATTTTCAAGCTCAGTGTCTTCATCCCCTCCCAGGAATTCTCCACCTACCGCCAGT GGAAGCAGARAATTGTACAAGCT
GGAGATAAGGACCTTGATGGGCAGCTAGACTTTGAAGAATTTGTCCATTATCTCCAAGATCATGAGARGAAGCTGAGG
CTGGTGTTTAAGATTTTGGACARAAAGAATGATGGACGCATTGACGCGCAGGAGATCATGCAGT CCCTGCGGEACTTG
GGAGTCAAGATATCTGAACAGCAGGCAGAARARAATTCT CAAGAGCATGGATAAAAACGGCACGATGACCATCGACTGE
AACGAGTGGAGAGACTACCACCTCCTCCACCCCETGGAARACATCCCCGAGATCATCCTCTACTGGAAGCATTCCACG
ATCTTTGATGTGGGTGAGAAT CTAACGGTCCCGEATGAGT TCACAGT GGAGGACAGGCAGACGGGGATGTGGTGGAGA
CACCTGGTGGCAGGAGGTGGEGCAGGGGCCETAT CCAGAACCTGCACGECCCCCCTCEACAGECTCAAGGTGCTCATG
' CAGGTCCATGCCTCCCGCAGCARCARCATGGGCATCGTTGETGGCTTCACTCAGAT GATTCGAGAAGGACGGGCCAGE
TCACTCTGGCEGGECAATGCCATCAACGTCCTCARAATTGCCCCCGAATCAGCCAT CARATTCATGGCCTATGAGCAG
ATCAAGCGCCTTETTGGTAGT GACCAGGAGACTCTGAGGATTCACGAGAGGCTTGTGGCAGGGTCCTTEGCAGGEGCC
ATCGCCCAGAGCAGCATCTACCCARTGEAGETCCTCAAGACCCGEATGECGCT CCGGARGACAGGCCAGTACTCAGGA
ATGCTGGACTGCGCCAGGAGGATCCTGECCAGAGAGGGGGT GECCGCCTTCTACARAGGCTATGTCCCCAARCATGCTG
GGCATCATCCCCTATGCCEGCATCGACCTTGCAGTCTACGAGACGCTCARGAATGCCTGGCTGCAGCACTATGCAGTG
AACAGCGCGGACCCCGGCGTGTTTGTGCTCCTGECCTCTEGECACCATGTCCAGTACCTGTGGCCAGCTGGCCAGCTAC
CCCCTGGCCCTAGTCAGGACCCGGATGCAGGCGCAAGCCTCTATTGAGGGCGCTCCGEAGETGACCATCAGCAGCCTC
TTCAAACATATCCTGCGGACCGAGGEEECCTTCGEGCTETACAGEGEECTGGCCCCCARCTTCATGAAGGTCATCCCA
GCTGTGAGCATCAGCTACGTGETCTACGAGAACCTGAAGAT CACCCT GGECETGCAGTCGCGETGACGEGGGEAGEEC
CGCCCGGCAGTGGACTCGCTGATCCTGEGCCGCAGCCTGGGETGTGCAGCCATCTCATTCTGTGAATGTGCCAACACT
AAGCTGTCTCGAGCCAAGCTGTGAARACCCTAGACGCACCCGCAGGGAGGETGEEEAGAGCTGGCAGGCCTAGGGCTT
GTCCTGCTGACCCCAGCAGACCCTCCTGTTGGTTCCAGCGAAGACCACAGGCATTCCTTAGGGTCCAGGGTCAGCAGE
CTCCGGGCTCACATGTGTAAGGACAGGACAT TTTCTGCAGTGCCTGCCAATAGT GAGC TTGGAGCCTGEAGGCCGGCT
TAGTTCTTCCATTTCACCCTTGCAGCCAGCTGTTGGCCACGGCCCCTECCCTCTGETCTGCCGTGCATCTCCCTGTEE
CCTCTTGCTGCCTGCCTGTCT GCTGAGGTAAGGTGGEAGGAGGGCTACAGCCCACATCCCACCCCCTCGTCCAATCCS
ATARTCCATGATGAAAGGTGAGGTCACGTGECCTCCCAGGCCTGACTTCCCAACCTACAGCATTGACGCCAACTTGGE
TGTGAAGGAAGAGGAAAGGATCTGECCTTETGGTCACTGECATCTGAGCCCTGCTGATGGCTGGGGCTCTCGEGCATG
CTTGGGAGTGCAGGGEECTCEGECTGCCTCECCTEECTGCACAGAAGGCAAGTGCTGEGECTCATGGTGCTCTGAGCT
GGCCTGGACCCTGTCAGGATGGGCCCCACCT CAGAACCAAACTCACTGTCCCCACTGTGGCATGAGGGCAGTGGAGCA
CCATGTTTGAGGGCCAAGGGCAGAGCCTTTCT GTGTTCTGGGCAGCCARGGAAAAGCTGTTGGAGCCCTTAATTATGE
ACTGTTGGGAAAAGGGTTTTGTCCAGAAGGACAAGCCCGACAAATGAGCGACTTCTGTGCTTCCAGAGGARGACGAGS
GAGCAGGAGCTTGECTGACTGCTCAGAGTCTGTTCTGACGCCCTGEGGETTCCTGTCCAACCCCAGCAGEGGCGCAGT
GGGACCAGCCCCACATTCCACTTGTGTCACTGCTTGGAACCTATTTATT TTCTATTTATTT GAACAGAGT TATGTCCT
AACTATTTTTATAGATTTGTTTAATTAATAGCTTGTCATTT TCAAGTTCATTTTTTATTCATAT TTATGT TCATGGTT
GATTGTACCTTCCCAAGCCCGCCCAGTGEGAT GGEAGCAGGAGGAGAAGEGEGECCTTGEGCCGCTGCAGTCACATCT
GTCCAGAGAAATTCCTTTTGGGACTGGAGGCAGAAAAGCGGCCAGAAGGCAGCAGCCCTGGCTCCTTTCCTTTGGTAG
GTTGGGGAAGGECTTGCCCCCAGCCTTAGGAT TTCACCGTTTGACTCGGGECGTCCAGAGAGAGGGAGGAACCTCAAT
ARCCTTGAAGGT GGAATCCAGTTATTTCCTGCGCTGCCAGGETTTCTTTATTTCACTCTTTTCTGAATGTCAAGGCAG
TGAGGTGCCTCTCACTCTGAATTTETCETCEECEEGEECTCGAGCAGAGGGTGGGGGECTGGCTCCGTCCCTCCCAGT
CTTCTGCTGCCCTTGCTTAACARATGCCGGCCAACTGGLGACCTCACGGTTGCACTTCCATTCCACCAGAATGACCTGA
TGAGGARATCTTCAATAGGATGCAARGATCAATGCAAAAATTGTTATATATGAACATATAACTGGACTCCTCAARAAG
CARATTAAGAAAGAATTGGACGTTAGAAGTTGTCATTTAARGCAGCCTTCTAATAAAGT TCTTTCAAAGCTGAARARA
ARAAAAAAAAPAARAAAAAAAAAAAAAARAAAANARARAAAAARAAAAAAAARARAAA
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FIGURE 58

MLCLCLYVPVIGEAQTEFQYFESKGLPAELKSIFKLSVFIPSQEFSTYRQWKOKIVQAGDKDLDG

QLDFERFVHYLODHEKKILRLVFKILDKKNDGRIDAQEIMQSLRDLGVKISEQQAEKILKSMDKNG
TMTIDWNEWRDYHLLHPVENIPEI ILYWKHST I FDVGENLTVPDEFTVEERQTGMWWRHLVAGGG
AGAVSRTCTAPLDRLKVIMQOVHASRSNNMGIVGGFTOMIREGGARSLWRGNGINVLKIAPESATK
FMAYEQTKRLVGSDQETLRIHERLVAGSLAGAIAQSSIYPMEVLKTRMALRKTGQYSGMLDCARR
ILAREGVAAFYKGYVPNMLGIIPYAGIDLAVYETLKNAWLQHYAVNSADPGVFVLLACGTMSSTC
GOLASYPLALVRTRMQAQASIEGAPEVTMSSLFKHILRTEGAFGLYRGLAPNFMKVIPAVSISYV
VYENLKITLGVQSR

Important features:
Signal peptide:

amine acids 1-16

Putative transmembrane domains:

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

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

N-glycosylation sites.

amino acids 129-133, 1692-173

Elongation Factor-hand calcium~-binding protein.
amino acids 54-73, 85-104, 121-140
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FIGURE 59
GGAAGGCAGCGGCAGCTCCACTCAGCCAGTACCCAGATACGCTGGGAACCTTCCCCAGCCATGGC
TTCCCTGGGGCAGATCCTCTTCTGGAGCATAATTAGCATCATCATTATTCTGGCTGGAGCAATTG
CACTCATCATTGGCTTTGGTATTTCAGGGAGACACTCCATCACAGTCACTACTGTICGCCTCAGCT
GGGAACATTGGGGAGGATGGAATCCTGAGCTGCACTTTTGAACCTGACATCARACTTTCTGATAT
CGTGATACAATGGCTGAAGGAAGGTGTTTTAGGCTTGGTCCATGAGTTCAAAGAAGGCARAGATG
AGCTGTCGGAGCAGGATGARATGTTCAGAGGCCGGACAGCAGTGTTTGCTGATCAAGTGATAGTT
GGCAATGCCTCTTTGCGGCTGAAARACGTGCAACTCACAGATGCTGGCACCTACARATGTTATAT
CATCACTTCTARAAGGCAAGGGGAATGCTAACCTTGAGTATAAAACTGGAGCCTTCAGCATGCCGE
AAGTGAATGTGGACTATAATGCCAGCTCAGAGACCTTGCGGTGTGAGGCTCCCCGATGGTTCCCC
CAGCCCACAGTGGTCTGGGCATCCCAAGTTGACCAGGGAGCCAACTTCTCGGAAGTCTCCAATAC
CAGCTTTGAGCTGAACTCTGAGAATGTGACCATGAAGGTTGTGTCTGTGCTICTACAATGTTACGA
TCAACARCACATACTCCTGTATGATTGAAAATGACATTGCCAAAGCARCAGGGGATATCARAGTG
ACAGAATCGGAGATCAARAGGCGGAGTCACCTACAGCTGCTARACTCARAGGCTTICTCTGTGTGT
CTCTTCTTTCTTTGCCATCAGCTGGGCACTTCTGCCTCTCAGCCCTTACCTGATGC TARAATAAT
GTGCCTTGGCCACARAARAAGCATGCAARAGTCATTGT TACAACAGGGATCTACAGAACTATTTCAC
CACCAGATATGACCTAGTTTITATATTTCTGGGAGCAAATGAATTCATATCTAGAACTCTGGAGTG

. AGCAAACAAGAGCAAGAARCAAAAAGAAGCCAAAAGCAGAAGGCTCCAATATGAACAAGATAAAT
CTATCTTCAAAGACATATTAGAAGTTCGGAAAATAATTCATCTGAACTAGACAAGTGTGTTAAGA
GTGATAAGTAARATGCACGTGGAGACAAGTGCATCCCCAGATCTCAGGGACCTCCCCCTGCCTGT
CACCTGGGGAGTGAGAGGACAGGATAGTGCATGTTCTTTGTCTCTGAATTTTTAGT TATATGTGC
TGTAATGTTGCTCTGAGGAAGCCCCTCGAAAGTCTATCCCAACATATCCACATCTTATATTCCAC
AAATTAAGCTGTAGTATGTACCCTAAGACGCTGCTAATTGACTGCCACTTCGCAACTCAGGGGCG
GCTGCATTTTAGTAATGGGTCAAATGATTCACTTTTTATGATGCTTCCAAAGGTGCCTTGGCTTC
TCTTCCCAACTGACAAATGCCAAAGTTGAGAAAAATGATCATAATTTTAGCATAAACAGAGCAGT
CGGGGACACCGATTTTATARAATAAACTGAGCACCTTCTTITTITAAACRAAAADNDRAARPARNDARARA
AAAADAAARAPALAARAAAABDANARBAAADAAAA
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FIGURE 60

MASLGOILFWSIISITIILAGAIALIIGFCISGRESITVTTVASAGNIGEDGILSCTFEPDIKLS
DIVIQWLKEGVLGLVHAEFKEGKDELSEQDEMFRGRTAVFADQVIVGNASLRLEKNVQLTDAGTYKC
YIITSKGKGNANLEYKTGAFSMPEVNVDYNASSETLRCEAPRWEPQPTVVWASQVDQGANFSEVS

NTSFELNSENVIMKVVSVLYNVTINNTYSCMIENDIAKATGDIKVTESEIKRRSHLQLLNSKASL
. CVSSFFAISWALLPLSPYLMLK

Important features:
Signal peptide:

amino acids 1-28

Transmembrane domain:

amino acids 258-281

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

N—myristoylatioﬁ sites.

anino acids 52-58, 126-132, 188-194



Patent Application Publication Sep. 25,2003 Sheet 61 of 168 US 2003/0180917 A1

FIGURE 61

TGACGTCAGAATCACCATGGCCAGCTATCCTTACCGGCAGGGCTGCCCAGGAGCTGCAGGACARG

CACCAGGAGCCCCTCCGGEGTAGCTACTACCCTGGACCCCCCAATAGTGGAGGGCAGTATGGTAGT
GGGCTACCCCCTGOTGGTGETTATGGGGETCCTGCCCCTGGAGGGCCTTATGGACCACCAGCTGG
TGGAGGGCCCTATGGACACCCCAATCCTGGGATGTTCCCCTCTGGARAC TCCAGGAGGACCATATG
GCGGTGCAGCTCCCGGHGGGCCCCTATGGTCAGCCACCTCCAAGTTCCTACGGTGCCCAGCAGCCT
GGGCTTTATGGACAGGGTGGCGCCCCTCCCAATGTGGATCCTGAGGCCTACTCCTGGTTCCAGTC
GGTGGACTCAGATCACAGTGGCTATATCTCCATGAAGGAGCTAAAGCAGGCCCTCGTCAACTGCA
ATTGGTCTTCATTCAATGATGAGACCTGCCTCATGATGATAAACATGTTTGACALRGACCAAGTCA
GGCCGCATCGATGTCTACGGCTTCTCAGCCCTGTGGAARTTCATCCAGCAGTGGAAGAACCTCTT
CCAGCAGTATGACCGGEGACCECTCEGGCTCCATTAGCTACACAGAGCTGCAGCARGCTCTGTCCT
AAATGGGCTACAACCTGAGCCCCCAGTTCACCCAGCTTICTGGTCTCCCGCTACTGCCCACGCTCT
GCCAATCCTGCCATGCAGCTTGACCGCTTCATCCAGGTIGTGCACCCAGCTGCAGGTGCTGACAGA
GGCCTTCCGGGAGAAGGACACAGCTGTACAAGGCAACATCCGGCTCAGCTTCGAGGACTTCGTCA
CCATGACAGCTTCTCGGATGCTATGACCCAACCATCTGTGGAGAGTGGAGTGCACCAGGGACCTT
TCCTGGCTTCTTAGAGTGAGAGAAGTATGTGGACATCTCTTCTTTTCCTGTCCCTCTAGAAGAAC
ATTCTCCCTTGCTTGATGCAACACTGTTCCAAAAGAGGGTGGAGAGTCCTGCATCATAGCCACCA
AATAGTGAGGACCGGGGLTGAGGCCACACAGATAGGGGCCTGATGGAGGAGAGGATAGARGTTGA
ATGTCCTGATGGCCATGAGCAGT TGAGTGGCACAGCCTGGCACCAGGAGCAGGTCCTTGTARTGG
AGTTAGTGTCCAGTCAGCTGAGCTCCACCCTGATGCCAGTGGTGAGTGTTCATCGGCCTGTTACT
GTTAGTACCTGTGTTCCCTCACCAGGCCATCCTGTCARACGAGCCCATTTTCTCCARRGTGGAAT
CTGACCAAGCATGAGAGAGATCTGTCTATGGGACCAGTGGCTTGGATTCTGCCACACCCATAAAT
CCTTGTGIGTTAACTICTAGCTGCCTGGGGCTGGCCCTGCTCAGACARATCTGCTCCCTGGGCAT
CTTTGGCCAGGCTTICTGCCCCCTGCAGCTGGGACCCCTCACTTGCCTGCCATGCTCTGCTCGGCT
TCAGTCTCCAGGAGACAGTGGTCACCICTCCCTGCCAATACTTTTTITTAATTTGCATTTITTTTTC
ATTTGGGGCCAAAAGTCCAGTGAAATTGTAAGCTTCAATARAARGGATGARACTCTGA
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FIGURE 62

MASYPYROGCPGAAGQAPGAPPGSYYPGPPNSGGOYGIGLPPGGGYGGPAPGGPYGPPAGGGRPYG
HPNPGMEFPSGTPGGPYGGAAPGGPYGOPPPSSYGACQPGLYGQGGAPPNVDPEAYSWFQSVDSDH
SGYISMKELKQALVNCNWSSFNDETCLMMINMFDKTKSGRIDVYGFSALWKFIQOWKNLFQQYDR

DRSGSISYTELQQALSQMGYNLSPQFTQLLVSRYCPRSANPAMOLDRFIQVCTQLOVLTEAFREK
DTAVQGNIRLSFEDFVTMTASRML

Important features of the protein:
Signal peptide:

amino acids 1-19

W-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
TCCCAGGCCTCTTTGCCCGGAGCATCEGTGTTGTGGAGGAGAAAGTTTCCCAARACTTCGGGACC
AACTTGCCTCAGCTCGGACAACCTTCCTCCACTGGCCCCTCTARCTCTGAACATCCGCAGCCCGE
TCTGGACCCTAGGTCTAATGACTTGGCAAGGGTTCCTCTGAAGCTCAGCGTGCCTCCATCAGATG
GCTTCCCACCTGCAGGAGGTTCTGCAGTGCAGAGGTGGCCTCCATCGTGGGGGCTGCCTGCCATG
GATTCCTGGCCCCCTGAGGATCCTTGGCAGATGATCGCTGCTCGCGGCTGAGGACCGLCTGGGGGA
AGCGCTGCCTGAAGAACTCTCTTACCTCTCCAGTGCTGCGGCCCTCGCTCCGGGCAGTGGCCCTT
TGCCTGGGGAGTCTITCTCCCGATGCCACAGGCCTCTCACCTGAGGCTTCACTCCTCCACCAGGAC
TCGGAGTCCAGACGACTGCCCCGTTCTAATTCACTGGGAGCCGGGGGAAMAATCCTTTCCCAACG
CCCTCCCTGGTCTCTCATCCACAGGGTTCTGCCTGATCACCCCTGGGGTACCCTGAATCCCAGTSG
TGTCCTGGGGAGGTGGAGGCCCTGGGACTGGTTGGGGAACGAGGCCCATGCCACACCCTGAGGGA
ATCTGGGGTATCAATAATCAACCCCCAGGTACCAGCTGGGGARATATTAATCGGTATCCAGGAGS
CAGCTGGGGARATATTAATCGGTATCCAGGAGGCAGCTGGGGGAATATTAATCGGTATCCAGGAG
GCAGCTGGGGGAATATTCATCTATACCCAGGTATCAATAACCCATTTCCTCCTGGAGTTCTCCGL
CCTCCTGGCTCTICTTGGAACATCCCAGCTGGCTTCCCTAATCCTCCAAGCCCTAGGTTGCAGTG
GGGCTAGAGCACGATAGAGGGAAACCCAACATTGGGAGTTAGAGTCCTGCTCCCGCCCCTTGLTG
TGTGGGCTCAATCCAGGCCCTGTTAACATGTT TCCAGCACTATCCCCACTTITTCAGTGCCTCCCC
TGCTCATCTCCAATAAAATARAAGCACTTATGARAAARAAAARARAARARABAAABRARARAAABAAR
AAMAAAADARARARAMAARARANAAARAAANAAARAAAARAMANADAAAARARADARARADAARAAA
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FIGURE 64

MOGRVAGSCAPLGLLLVCLHLPGLFARSIGVVEEKVSONFGTNLPOLGOPSSTGPSNSEHPQPAL
DPRSNDLARVPLKLSVPPSDGFPPAGGSAVQRWPPSWGLPAMDSWPPEDPWQﬁMAAAAEDRLGEA
LPEELSYLSSAAALAPGSGPLPGESSPDATGLSPEASLLHODSESRRLPRSNSLGAGGKILSORP
PWSLIHRVLPDHPWGTLNPSVSWGGGGPGTCWGTRPMPHPEGIWGINNQPPGTSWCNINRYREGGS
WGNINRYPGGSWGNINRYPGGSWCENIHLY PGINNPFPPGVLRPPGSSWN I PAGFPNPPSPRLOWG

Important features of the protein:
Signal peptide:

amino acids 1-26

Casein kinase II phosphorylation sites.

amino acids 56-59, 155-~158

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

ARGGAGAGGCCACCGGGACTTCAGTGTCTCCTCCATCCCAGGAGCGCAGTGGCCACTATGGGGTC

TGGGCTGCCCCTTGTCCTCCTCTTGACCCTCCTTGGCAGCTCACATGGAACAGGGCCGGGTATGA
CTTTGCAACTGAAGCTGAAGGAGTCTTTTCTGACAARTTCCTCCTATGAGTCCAGCTTCCTGGAL
TTGCTTGRAAAGCTCTGCCTCCTCCTCCATCTCCCTTCAGGGACCAGCGTCACCCTCCACCATGC
AAGATCTCAACACCATGTTGTCTGCAACACAEgépAGCCATTGAAGCCTGTGTCCTTCTTGGCCC
GGGCTTTTGGGCCGGGGATGCAGGAGGCAGGCCCCGACCCTGTCTTTCAGCAGGCCCCCACCCTC
CTGAGTGGCAATAAATARAATTCGGTATGCTG
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FIGURE 66

MGSGLPLVLLLTLLGSSHGTGPGMTLOLKLKES FLTNSSYESSFLELLEKLCLLLELPSGTSVTL
HHARSQHHVVCNT

Important features:
Signal peptide:

amino acids 1-19

N-glycosylation site.

amino acids 37-41

N-myristoylation sites.

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

BCGGACCGAGGGTTCGAGGGAGGGACACGGACCAGGAACCTGAGCTAGGTCARAGACGCCCGGGC
CAGGTGCCCCGTCGLAGGTGCCCCTGGCCGGAGATGCGGTAGGAGGGGCGAGCGCGAGARGCCCC
TTCCTCGGCGCTGCCARCCCGCCACCCAGCCCATGGCGAACCCCGGECTGGGGCTGCTTCTGGCG
CTGGGCCTGCCGTTCCTGCTGGCCCGCTGGEGCCGAGCCTGGGGGCAAATACAGACCACTTCTGC
AAATGAGRATAGCACTGTTTTGCCTTCATCCACCAGCTCCAGCTCCGATGGCAACCTGCGTCCGG
AAGCCATCACTGCTATCATCGTGETCTTCTCCCTCTTIGGCTGCCTTGCTCCTGGCTGTGGGGCTG
GCACTGTTGGTGCGGAAGCTTCGGGAGAAGCGGCAGACGGAGGGCACCTACCGGCCCAGTAGCGA
GGAGCAGTTCTCCCATGCAGCCGAGGCCCGGGLCCCTCAGGACTCCAAGGAGACGGTGCAGGGCT
GCCTGCCCATCE&QGTCCCCTCTCCTGCATCTGTCTCCCTTCATTGCTGTGTGACCTTGGGGAAA

GGCAGTGCCCTCTCTGGGCAGTCAGATCCACCCAGTGCTTAATAGCAGGGAAGRAGGTACTTCAA
AGACTCTGCCCCTGAGGTCAAGAGAGGATGGGGCTATTCACTTTTATATATTTATATAAAATTAG
TAGTGAGATGTAAAAAAAARARADARARAR
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FIGURE 68

MANPGLGLLLALGLPFLLARWGRAWGQIQTTSANENSTVLPSSTSSSSDGNLRPEAITAIIVVES
LLAALLLAVGLALLVRKLREKROTEGTYRPSSEEQFSHAARARAPQDSKETVQGCLPI

Important features:
Signal peptide:

amino acids 1-1¢

Transmembrane domain:

amino acids 56-80

N-glycosylation site.

amino acids 36-40

cAMP- and cGMP-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

GCCAGGAATAACTAGAGAGGAACAATGGGGTTATTCAGAGETTTTGTTTTCCTCTTAGTTCTGTGCCTGCTGCACCAG
TCAAATACTTCCTTCATTAAGCTGAATAATAATGGCTTTGAAGATATTGTCATTGTTATAGATCCTAGTGTGCCAGAA
GATGAAAAAATAATTGAACARATAGAGGATATGGTGACTACAGCTTCTACGTACCTGTTT GAAGCCACAGAAABANGA
TTTTTTTTCAAAAATGTATCTATATTAATTCCTGAGAATTGGAAGGAAAATCCTCAGTACAAAAGGCCARARCATGAR
AACCATAAACATGCTGATGTTATAGTTGCACCACCTACACTCCCAGGTAGAGAT GAACCATACACCAAGCAGTTCACA
GAATGTGGAGAGRAAGGCGAATACATTCACTTCACCCCTGACCTTCTACTTGGAAAAAAACAAAATGAATATGGACCA
CCAGGCAAACTGTTTGTCCATGAGTGGGCTCACCTCCGETGGGEAGTGTTTSAT GAGTACAATGAAGAT CAGCCTTTC
TACCGTGCTAAGT CAARARAAATCGAAGCAACAAGSTGTTCCGCAGGTATCTCTGGTAGAAATAGAGTTTATAAGTGT
CRAGGAGGCAGCTGTCTTAGTAGAGCATGCAGAAT TGATTCTACAACAARACTGTATGGAARAGATTGTCAATTCTTT
CCTGATAAAGTACAAACAGAAAAAGCATCCATAATGTTTATGCARAGTATTGATTCTGTTGTTGAATTTTGTAACGAA
AAAACCCATAATCAAGAAGCTCCAAGCCTACARRACATAAAGTGCAATTTTAGAAGTACATGGGAGGTGATTAGCAAT
TCTGAGGATTTTAAARACACCATACCCATGGTGACACCACCTCCTCCACCTGTCTTCTCAT TGCTGAAGATCAGTCAR
AGAATTGTGTGCTTAGTTCTTGATAAGTCTGCGAAGCATCGGGGETAAGGACCGCCTAAATCGAATGAATCAAGCAGCA
AAACATTTCCTGCTGCAGACT GTTCARAAT GGATCCTGGGTGGGGATGGTTCACT TTGATAGTACTGCCACTATTGTA
AATAAGCTAATCCAAATAAALAGCAGT GAT GAAAGAAACACACTCATGGCAGGAT TACCTACATATCCTCTGGGAGGA
ACTTCCATCTGCTICTGGAATTAAATATGCATTTCAGGTGATTGGAGAGCTACATTCCCAACTCGATGEATCCGAAGTA
CIGCTGLTGACTGATGGGGAGGATAACACTGCAAGTTCTTGTATTGATGAAGTGAAACAAAGTGGGGCCATTGTTCAT
TTTATTGCTTTGGGAAGAGCTGCTGATGAAGCAGTAATAGAGATGAGCAAGATAACAGGAGGAAGTCATTTTTATGTT
TCAGATGAAGCTCAGAACAATGGCCTCATTGATGCTTTTGGGGCTCTTACAT CAGGAAATACTGATCTCTCCCAGAAG
TCCCTTCAGCTCGAAAGTAAGGGATTAACACTGAATAGTAATGCCTGGATGAACGACACTGTCATAATTGATAGTACA
GTGGGAAAGGACACGTTCTTTCTCATCACATGGAACAGTCTGCCTCCCAGTATTTCTCTCTGGGATCCCAGTGGAACA
ATAATGGARAATTTCACAGTGGATGCAACTTCCAAARTGGCCTATCTCAGTATTCCAGGAACT GCAPAGGTGGGCACT
TGGGCATACAATCTTCAAGCCAAAGCGAACCCAGAAACATTAACTATTACAGTAACTTCTCGAGCAGCARATTCTTCT
GTGCCTCCAATCACAGTGAATGCTAAAATGAATAAGGACGTAAACAGTTTCCCCAGCCCAATGATTGTTTACGCAGAA
ATTCTACAAGGATATGTACCTGTTCTTGGAGCCAATGTGACTGCTTTCATTGAATCACAGAATGGACATACAGRAGTT
TTGCGAACTTTTGGATAATGGTGCAGGCGCTGAT TCTTT CAAGAATGATGCAGTCTACTCCAGGTATTTTACAGCATAT
ACAGAAAATGGCAGATATAGCTTAAAAGTTCGGGCTCATGGAGGAGCAAACACTGCCAGGCTARAATTACGGCCTCCA -
CTGAATAGAGCCGCGTACATACCAGGCTGGGTAGTGAACGGGGARATTGAAGCAAACCCGCCAAGACCTGAAATTGAT
GAGGATACTCAGACCACCTTGGAGGATTTCAGCCEGAACAGCATCCGGAGGTGCATTTGTGGTATCACAAGTCCCAAGC
CTTCCCTTGCCTGACCAATACCCACCARGTCARATCACAGACCTTGATGCCACAGTTCATGAGGATAAGATTATTCTT
ACATGGACAGCACCAGGAGATAATTTTGAT GTT GGAAAAGT TCAACGTTATATCATAAGAATAAGTGCAAGTATTCTT
GATCTAAGAGACAGTTTTGATGATGCTCTTCAAGTAAATACTACTGATCTGTCACCAAAGGAGGCCARCTCCAAGGAA
AGCTTTGCATTTAAACCAGAAAATATCTCAGAAGAAAATGCAACCCACATATTTATTGCCATTAAAAGTATAGATAAA
AGCAATTTGACATCARAAGTATCCAACATTGCACAAGTAACT TTGT TTATCCCTCAAGCARATCCTGATGACATTGAT
CCTACACCTACTCCTACTCCTACTCCTACTCCTGATAAAAGTCATAAT TCTGGAGTTAATATTTCTACGCTGGTATTG
TCTGTGATTGGETCTCTTGTAATTGT TAACTTTATTTTAAGTACCACCATTTGAACCTTAACGAAGARAAARATCTTC
AAGTAGACCTAGAAGAGAGTTTTAAARAACAAANCAATGTAAGTARAGGATATTTCTGAATCTTAAAATTCATCCCAT
GTGTGATCATAAACTCATAAAAATAATTTTARGATGTCGGAAMAGGATACTTTGATTAAATAAARACACTCATGGATA
TCTAAAAACTGTCAAGAT TAAAATTTAATAGTTTCATITATTT GTTATTTTATTT GTAAGAAATAGTGATGAACAAAG
ATCCTTTTTCATACTGATACCTGGTTGTATATTATTTGATGCAACAGTTTTCTGAAATGATATT TCAAATTGCATCAA
GAAATTAAAATCATCTATCTGAGTAGTCAAAATACAAGTAAAGGAGAGCAAATAAACAACATTTGGAAAAAAAAAAAA
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FIGURE 70

MGLFRGEFVFLLVLCLLHQSNTSFIKLNNNGFEDIVIVIDPSVPEDEKIIEQIEDMYTTASTYLFE
ATERRFFFENVS ILIPENWKENPQYKRPKHENHKHADVIVAPPTLPGRDEPYTKQFTECGEKGEY
IHFTPDLLLGKKONEYGPPGKLEVHEWAHLRWGVEDEYNEDQPFYRAKSKKIEATRCSAGISGRN
RVYKCOGGSCLSRACRIDSTTKLYGKDCOQFFPDKVQTEKAS IMFMQSIDSVVEFCNEKTHNQEAP
SLONIKCNERSTWEVISNSEDFKNT IPMVTPPPPPVFSLLKISQRIVCLVLDKSGSMGGKDRLNR
MNQAAKHFLLOTVENGSWVGMVHEDSTAT IVNKLIQIKSSDERNTLMAGLPTYPLGGTSICSGIK |
YAFQVIGELHSQLDGSEVLLLTDGEDNTASSCIDEVKQSGAIVHFIALGRAADEAVIEMSKITGG
SHFYVSDEAQNNGLIDAFGALTSGNTDLSQKSLQLESKGLTLNSNAWMNDTViIDSTVGKDTFFL
ITWNSLPPSISLWDPSGTIMENFTVDATSKMAYLSIPGTAKVGTWAYNLQAKANPETLTITVTSR
AANSSVPPITVNARKMNKDVNSFPSPMIVYAEILQOGYVPVLGANVTAFIESONGHTEVLELLDNGA
GADSFENDGVYSRYFTAYTENGRYSLKVRAHGGANTARLKLRPPLNRARY IPGWVVNGE IEANPP
RPEIDEDTOTTLEDFSRTASGGAFVVSQOVPSLPLPDQYPPSQITDLDATVHEDKI ILTWTAPGDN

FDVGKVQRYIIRISASILDLRDSFDDALQVNTTDLSPKEANSKESFAFKPENISEENATHIFIAI
KSIDKSNLTSKVSNIAQVTLFIPQANPDDIDPTPTPTPTPTPDKSHNSGVNISTLVLSVIGSVVI
VNFILSTTI

Signal peptide:

amino acids 1-21

Putative transmembrane domains:

amino acids 284~-300, 617-633

Leucine zipper pattern.

amino acids 469-491, 476-498

N-glycosylation site.
amino acids 20-24, 75-79, 340-344, 504-508, 542-546, 588-592,
628~632, 811-815, 832-836, 837-841, 852-856, 896-900



Patent Application Publication Sep. 25,2003 Sheet 71 of 168 US 2003/0180917 A1

FIGURE 71

CTCCTTAGGTGEAMACCCTGGEAGTAGAGTACTGACAGCAAAGACCGGGARAGACCATACGTCCCCGGGCAGGGGTGA
CAACAGGTGTCATCTTTTTGATCTCGT GTGTGGCTGCCTTCCTATTTCAAGGARAGACGCCAAGGTAATTTTGACCCA
GAGGAGCAATGATGTAGCCACCTCCTAACCTTCCCTTCTTGAACCCCCAGT TATGCCAGGATTTACTAGAGAGTGTCA
ACTCAACCAGCARGCGGCTCCTTCGGCTTAACTTGT GG TTGGAGCAGAGAACCTTTGTGGGGLTGCCTTCTCTTAGCA
GTGCTCAGAAGTGACTTGCCTGAGGGTGGACCAGPRAGARAGGARAGGTCCCCTCTTGCTGTTGGCTGCACATCAGGAA
GGCTGTGATGGCAATGAAGGTGAAAACTTGGAGAT TTCACTTCAGTCATTGCTTCTGCCTGCARGATCATCCTTTAAA
AGTAGAGAAGCTGCTCTGTGTGETGGTTAACT CCAAGAGGCAGAACTCGTTCTAGAAGGAAATGGATGCAAGCAGCTC
CGGGGGCCCCARACGCATGCTTCCTGTGGTCTAGCCCAGGGAAGCCCTTCCGTGGEGGCCCCEGCTTTGAGGGATGCT
ACCGGTTCTGGACGCATGGCTGATTCCTCARTEATGATGGTTCGCCGGGEGCTGCTTGCGTCEATTTCCCGGGTGETG
GTTTTGCIGETGCTCCTCTGCTGTGCTATCTCTGTCCTGTACATGTTGGCCTGCACCCCAAAAGGTGACGAGGAGCAG
CTGGCACTGCCCAGGGCCAACAGCCCCACGGGGAAGGAGGGGTACCAGGCCGTCCTTCAGGAGTGGGAGGAGCAGCAC
CGCAACTACGTGAGCAGCCTGAAGCGGCAGAT CGCACAGCTCAAGGAGGAGCT GCAGGAGAGGAGTGAGCAGCTCAGG
AATGGGCAGTACCAAGCCAGCGATGCTGCTGGCCTGGETCTGGACAGGAGCCCCCCAGAGARAACCCAGGCCGACCTC
CTGGCCTTCCTGCACTCGCAGGTGGACAAGGCAGAGGTGAATGCTGGCGTCAAGCTGGCCACAGAGTATGCAGCAGTG
CCTTTCGATAGCTTTACTCTACAGAAGGTGTACCAGCTGGAGACTGGCCTTACCCGCCACCCCCAGGAGRAGCCTETG
AGGAAGGACAAGCGGCATCAGTTGETGGAAGCCATT GAATCAGCCT TGGAGACCCTGAACAATCCTGCAGAGAACAGE
CCCAATCACCGTCCTTACACGGCCTCTGATTTCATAGARGGGATCTACCGAACAGAAAGGGACAAAGGGACATTGTAT
GAGCTCACCTTCAAAGGGGACCACAAACACGAATTCAAACGCCTCATCTTATTTCGACCATTCAGCCCCATCATGAAA
GTGAAAAATGAAAAGCTCARCATGGCCAACACGCTTATCAATGTTATCGTGCCTCTAGCARARAGGGTGGACAAGTTC
CGGCAGTTCATGCAGAATTTCAGGGAGATGTGCAT TGAGCAGGATGGCAGAGTCCATCTCACTGTTGTTTACTTTGGG
BAAGAAGAAATAAATGAAGTCAAAGGAATACTTGAARACACTTCCAAAGLTGCCAACTTCAGGAACTTTACCTTCATC
CAGCTGAATGGAGRATTTTCTCGGGGARAGGGACTTGATGTTGGAGCCCGCTTCTSGARGGGAAGCAACGTCCTTCTC
TTTTTCTGTGATGTGCGACATCTACTTCACATCTGAATTCCTCAATACGT GTAGGCTGAATACACAGCCAGGGAAGAAG
GTATTTTATCCAGTTCTTTTCAGTCAGTACAATCCTGGCCATAATATACGGCCACCATGATGCAGTCCCTCCCTTGGAA
CAGCAGCTGGTCATAAAGAAGCGAPACTGGATTTTGCGAGAGACT TTGGATTTGGGATGACGTGTCAGTATCGGTCAGAC
TTCATCAATATAGGTCGGTTTGATCTGGACATCAAAGGCTGGEGCEGAGAGCATGTGCACCTTTATCGCAAGTATCTC
CACAGCAACCTCATAGTGGTACGGACGCCTGTGCGAGGACTCTTCCACCTCTGGCAT GAGAAGCGCTGCATGGACGAG
CTGACCCCCGAGCAGTACAAGATGTGCATGCAGTCCAAGGCCAT GAACGAGGCATCCCALGGCCAGCTGGGCATGCTG
GTGTTCAGGCACGAGATAGAGGCTCACCTTCCCAAACAGARACAGAAGRCAAGTAGCARARAARCATGAACTCCCAGA
GARAGGATTGTGGGAGACACTTTTTCTTTCCTTTTGCAATTACTGARAGTGGCTGCAACAGAGAAAAGACTTCCATARA
GGACGACAAAAGAATTGGACTGATGGETCAGAGAT GAGAAAGCCTCCGATTTCTCTICTGTTGGGCTTTTTACAACAGA
AATCAAAATCTCCGCTTTGCCTGCAAAAGTAACCCAGTTGCACCCTGTGAAGTGTCTGACAAAGGCAGAATGCTTGTG
AGATTATARGCCTRAATGGTGTGEAGGT TTTGATGGTGTTTACAATACACTGAGACCTGTTGTTTTGTGTGCTCATTGA
AATATTCATGATTTAAGAGCAGTTTTGTAARAARTTCATTAGCAT CAAAGGCAAGCATATT TCTCCTCATATGAATGA
GCCTATCAGCAGGGCTCTAGTTTCTAGGAATGCTAAAATAT CAGAAGGCAGGAGAGGAGATAGGC TTATTATGATACT
AGTGAGTACATTARGTAAAATAAAAT GGACCAGAAAAGAARRGAAACCATAAATAT CGTGTCATATTTTCCCCAAGAT
TAACCAAAAATAATCTGCTTATCTTTTTGETTGTCCTTTTAACTGTCTCCGTTT T TT TCTT TTATTTAARARAT GCACT
TTTTTTCCCTTGTGAGTTATAGTCTGCTTATTTAATTACCACTTTGCAAGCCTTACAAGAGAGCACAAGTTGGCCTAC
ATTTTTATATTTTTTAAGAAGATACTT TGAGATGCATTATGAGAACT TTCAGT TCAAAGCATCAAATTGATGCCATAT
CCARGGACATGCCAAATGCTGATT CTGTCAGGCACTGAATGTCAGGCATTGAGACATAGGGAAGGAATGETTTGTACT
AATACAGACGTACAGATACTTTCTCTGAAGAGTATTTTCGAAGAGGAGCAACTGAACACTGGAGGARBAGAAAATGAC
ACTTTCTIGCTTTACAGAARAGGAAACTCATTCAGACTGGTGATATCGCTGATGTACCTAAAAGTCAGAAACCACATTTT
CTCCTCAGAAGTAGGGACCGCTTTCTTACCTGTTTARATARACCAAAGTATACCGTGTGAACCAAACAATCTCTTTIC
ARAACAGGGTGCTCCTCCTGGCTTCTGGCTTCUATAAGAAGAAATGCGAGAAAAATATATATATATATATATATATTGT
GAAAGATCAATCCATCTGCCAGAATCTAGTGGGATGGAAGTTTTTGCTACATGTTATCCACCCCAGGCCAGGTGGARG
TAACTGAATTATTTTTTAAATTAAGCAGT TCTACTCAATCACCAAGATGCTTCTGAAAATTGCATTTTATTACCATTT
CAAACTATTTTTTAAAAATAARTACAGTTARCATAGAGTGGTTTCTTCATTCATGTGAAAAT TATTAGCCAGCACCAG
ATGCATGAGCTAATTATCTCTTTGAGTCCTTGCTTCTGTTTGCT CACAGTARACTCATTGTTTAAAAGCT TCAAGAAC
ATTCAAGCTGTTGGTGTGTTAAAAAATGCATTGTATTGAT TTGTACTGGTAGT TTATGAAATTTAAT TAAAACACAGG
CCATGAATGGAAGGTGGTATTGCACAGCTAATARAATATGATTTGTGGATATGAA
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FIGURE 72

MMMVRRGLLAWISRVVVLLVLLCCAISVLYMLACTPKGDEEQLALPRANSPTGKEGYQAVLOEWE
EQHRNYVSSLKRQIAQLKEELQERSEQLRNGOYQASDAAGLGLDRSPPEKTQADLLAFLHSQVDK
AEVNAGVKLATEYAAVPFDSFTLOKVYQLETGLTRHPEEKFVRKDKRDELVEAIESALETLNNPA
ENSPNHRPYTASDFIEGIYRTERDKGTLYELTFKGDHKHEFKRLILFRPFSPIMKVKNEKLNMAN
TLINVIVPLAKRVDKFRQFMQNFREMCIEQDGRVHLTVVYFGKEEINEVKGILENTSKAANFRNF
TEFIQLNGEFSRGKGLDVGARFWKGSNVLLFFCOVDIYFTSEFLNTCRLNTQPGKKVEYPVLESQY
NPGIIYGHHDAVPPLEQQLVIKKETGFWRDFGFCMTCQYRSDEINIGGEFDLDIKGWGGEDVHLYR
KYLHSNLIVVRTPVRGLFHLWHEKRCMDELTPEQYKMCMQSKAMNEASHGQLGMLVFRQEIEAHL
REKQKQKTSSKKT

Important features:
Signal peptide:

amino acids 1-27

N-glycosylation sites.
amine acids 315-319, 324-3238

N-myristoylation sites.

amino acids 96—102,7136—142, 212—218, 311-317, 339-345, 393-399

Amidation site,

amino acids 377-381
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FIGURE 73

GAGACTGCAGAGGGAGATARAGAGAGAGGGCAAAGAGGCAGCRAAGAGATTTGTCCTGGGGATCCA
GAAACCCATGATACCCTACTGAACACCGAATCCCCTGGAAGCCCACAGRGACAGAGACAGCAAGA
GAAGCAGRGATARATACACTCACGCCAGGAGCTCGCTCGCTCTCTCTCTICTCTCTCTCACTCCTC
CCTICCCTCTCTCTCTGCCTGTCCTAGTICCTCTAGTCCTCAAATTCCCAGTCCCCTGCACCCCTTC
CTGGGACACTATGTTGTTCTCCGCCCTCCTGCTGGAGGTGATTTGGATCCTGGCTGCAGATGGGE
GTCAACACTGGACGTATGAGGGCCCACATGGTCAGGACCATTGGCCAGCCTCTTACCCTGAGTGT
GGAAACAATGCCCAGTCGCCCATCGATATTCAGACAGACAGTGCTGACATTTGACCCTGATTTGCC
TGCTCTGCAGCCCCACGGATATGACCAGCCTGGCACCGAGCCTTTGGACCTGCACAACAATGGCC
ACACAGTGCARCTCTCTCTGCCCTCTACCCTGTATCTGGGTGGACTTCCCCGAARATATGTAGCT
GCCCAGCTCCACCTGCACTGGGGTCAGAAAGGATCCCCAGGGGGGTCAGARCACCAGATCRAACAG
TGAAGCCACATTTGCAGAGCTCCACATTGTACATTATGACTCTGATTCCTATGACAGCTTGAGTG
AGGCTGCTGAGAGGCCTCAGGGCCTGGCTGTCCTGGGCATCCTAATTGAGGTGEGTGAGACTAAG
AATATAGCTTATGARCACATTCTGAGTCACTTGCATGAAGTCAGGCATARAGATCAGRAGACCTC
AGTGCCTCCCTTCAACCTAAGAGAGCTGCTCCCCAAACAGCTGGGGCAGTACTTCCGCTACAATG
GCTCGCTCACAACTCCCCCTTGCTACCAGAGTGTGCTCTGGACAGTTTTT TATAGARGGTCCCAG
ATTTCAATGGAACAGCTGGAAAAGCTTCAGGGGACATTGTTCTCCACAGAAGAGGAGCCCTCTAA
GCTTCTGGTACAGAACTACCGAGCCCTTCAGCCTCTCAATCAGCGCATGGTCTTTGCTTCTTTCA
TCCAAGCAGGATCCTCGTATACCACAGGTGAAATGCTGAGTCTAGGTGTAGGAATCTTGGTTGGC
TGTCTICTGCCTITCTCCTGGCTGTTTATT TCAT TGC TAGAAAGATTCGGAAGAAGAGGCTGGAAAA
CCGAARGAGTGTGGTCTTCACCTCAGCACAAGCCACGACTGAGGCATAAATTCCTTCTCAGATAC
CATGGATGTGGATGACT TCCCTTCATGCCTATCAGGAAGCCTCTAARATGGGGTGTAGGATCTGG
CCAGAAACACTGTAGGAGTAGTAAGCAGATGTCCTCCTTCCCCTGGACATCTCTTAGAGAGGAAT

GGACCCAGGCTGTCAT TCCAGGAAGAACTGCAGAGCCTTCAGCCTCTCCAAACATGTAGGAGGAA
ATGAGGAAATCGCTGTGTTGTTAATGCAGAGANCAAACTCTGTTTAGTTGCAGGGGAAGTTTGEG
ATATACCCCAAAGTCCTCTACCCCCTCACTTTTATGGCCCTTTCCCTAGATATACTGCGGGATCT
CICCTTAGGATAAAGAGTTGCTGTTGAAGTTGTATATTTTTGATCAATATATTTGGAAATTAARG
TTTCTGACTTT
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FIGURE 74

MLFSALLLEVIWILAADGGQHWTYEGPHGODHWPASYPECGNNAQSPIDIQTDSVTEFDPDLPALD
PHGYDQPGTEPLDLHNNGHTVQLSLPSTLYLGGLPRKYVAAQLHLHWGOKGS PGGSEHQINSEAT
FAELHIVHYDSDSYDSLSEAAERPQGLAVLGILIEVGETKNIAYEHILSHLHEVRHKDOQKTS VPP
FNLRELLPKQLGQYFRYNGSLTTPPCYQSVLWTIVEFYRRSQOISMEQLEKLOGTLFSTEEEPSKLLY
QNYRALQPLNQRMVFASFIQAGSSYTTGEMLSLGVGILVGCLCLLLAVYFIARKIRKKRLENRKS
VVETSAQATTEA

Important features of the protein:
Signal peptide:

amino acids 1-15

Transmembrane domain:

aminoe acids 291-310

N-glvcosylation site.

amino acids 213-216

Eukarvotic-type carbonic¢ anhydrases proteins

amino acids 197~245, 104-140Q, 22-69
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FIGURE 75

TGCCGCTGCCECCGCTGCTGCTGTTGCTCCTGGCGGCGCCTTGGGGACGGGCAGTTCCCTGTGTC
TCTGGTGGTTTGCCTARRCCTGCARACATCACCTICTTATCCATCAACATGAAGRATGTCCTACA
ATGGACICCACCAGAGGGTCTTCAAGGAGTTAAAGTTACTTACACTGTGCAGTATTTCATCACAA
ATTGGCCCACCAGAGGTGGCACTGACTACAGATGAGAAGTCCATTTCTGTTGTCCTGACAGCTCE
AGAGAAGTGGAAGAGAAATCCAGAAGACCTTCCTGTTTCCATGCAACARATATACTCCAATCTGA
AGTATAARCGTGTCTGTGTTGAATACTAAATCAAACAGAACGTGGTCCCAGTGTGTGACCARACCAC
ACGCTGGTGCTCACCTGGCTGGAGCCGARACACTCTTTACTGCGTACACGTGGAGTCCTTCGTCCC
AGGGCCCCCTCGCCGTGCTCAGCCTTCTGAGAAGCAGCTGTGCCAGGACTTTGARAGATCARTCAT
CAGAGTTCAAGGCTAAAATCATCTTCTGGTATGTTTTGCCCATATCTATTACCGTGTTTCTTTTT
TCTGTGATGGGCTATTCCATCTACCGATATATCCACGTTGGCAARGAGARACACCCAGCAAATTT
GATTTTGATTTATGGAAATGAATTTGACAAAAGATTCTTTGTGCCTGCTGARAAAATCGTGATTA
ACTTTATCACCCTCAATATCTCGGATGATTCTARAATTTCTCATCAGGATATGAGTTTACTGGGA
AAAAGCAGTGATGTATCCAGCCTTAATGATCCTCAGCCCAGCGGGAACCTGAGGCCCCCTCAGGA
GGAAGAGGAGGTGAAACATTTAGGGTATGCTTCGCATTTGATGGAAATTTTTTGTGACTCTGAAG
AAAACACGGAAGGTACTTCTCTCACCCAGCAAGAGTCCCTCAGCAGAACAATACCCCCGGATAAA

ACAGTCATTGAATATGAATATGATGTCAGARACCACTGACATTTGTGCGGGGCCTGAAGAGCAGGA
GCTCAGTTTGCAGGAGGAGGTGTCCACACAAGGAACATTATTGGAGTCGCAGGCAGCGTTGGCAG
TCTTGGGCCCGCAAACGTTACAGTACTCATACACCCCTCAGCTCCAAGACTTAGACCCCCTGGCGr
CAGGAGCACACAGACTCGGAGGAGGGGCCGGAGGAAGAGCCATCGACGACCCTGGTCGACTGGGA
TCCCCARACTGGCAGGCTGTGTATTCCTTCGCTGTCCAGCTTCGACCAGGATTCAGAGGGCTGCG
AGCCTTCTGAGGGGGATGGGCTCGGAGAGGAGGGTCTTCTATCTAGACTCTATGAGGAGCCGECT
CCAGACAGGCCACCAGGAGAAAATGAAACCTATCTCATGCAATTCATGGAGGAATGGGGGTTATA
TGTGCAGATGGARAACTGATGCCAACACTTCCTTTTGCCTTTTGTTTICCTGTGCARACARGTGAG
TCACCCCTTTGATCCCAGCCATAAAGTACCTGGGATGAAAGAAGTTTTTTCCAGTTTGTCAGTGT
CTGTGAGAATTACTTATTTCTTTTCTCTATTCTCATAGCACGIGTGTGATTGGTTCATGCATGTA
GGTCTCTTAACAATGATGGTGGGCCTCTGGAGTCCAGGGGCTGGCCGGTTGTTCTATGCAGAGAA
AGCAGTCAATAAATGTTTGCCAGACTGGGTGCAGAATTTATTCAGGTGGGTGT
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FIGURE 76

MSYNGLHQORVFKELKLLTLCSISSQIGPPEVALTTDEKS I SVVLTAPEKWKRNPEDLPVSMQQIY
SNLKYNVSVLNTKSNRTWSQCVTNHTLVLTWLEPNTLYCVHVESFVPGPPRRAQPSEKQCARTLK

DOSSEFKAKIIFWYVLPISITVFLFSVMGYSIYRY IHVGKEKHPANLILIYGNEFDKRFFVPAEK
IVINFITLNISDDSKISHQDMSLLGKSSDVSSLNDPQPSGNLRPPQEEEEVKHLGYASHLMEIFC
DSEENTEGT-S LTQOESLSRTIPPDKTVIEYEYDVRTTDICAGPEEQELSLQEEVSTQGTLLESQA
ALAVLGPOTLOYSYTPQLODLDPLAQEHT DSEEGPEEEPSTTLVDWDPQTGRLCIPSLSSFDQODS
EGCEPSEGDGLGEEGLLSRLYEEPAPDRPPGENETYLMQOFMEEWGLYVQOMEN

Important features:
Signal peptide:

amino acids 1-28

Transmenmbrane domain:

amino acids 140-163"

N-glycosylation sites.
amino acids 71-74, 80-83, 89-92, 204-207, 423-42¢
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FIGURE 77

GAGGAGCGGGCCGAGGACTCCAGCGTGCCCAGGTCTGECATCCTGCACT TGCTGCCCTCTGACAC
CTGGGAAGATGGCCGGCCCGTGGACCTTCACCCTTCTCTGTGGTTTGCTGGCAGCCACCTTGATC
CARGCCACCCTCAGTCCCACTGCAGTTCTCATCC TCGGCCCARARGTCATCARAGAAAAGCTGAC
ACAGGAGC TGAAGGACCACARCGCCACCAGCATCCTGCAGCAGCTGCCGCTGCTCAGTGCCATGE
GGGARRAGCCAGCCGGAGGCATCCCTGTGCTGGGCAGCCTGETGARCACCGTCCTGAAGCACATC
ATCTGGCTGAAGGTCATCACAGCTARCATCCTCCAGCTGCAGGTGAAGCCCTCGGCCARTGACCA
GGAGCTGCTAGTCAAGATCCCCCTGGACATGGTGGCTGGAT TCAACACGCCCCTGGTCARGACCA
TCGTGGAGTTCCACATGACGACTGAGGCCCRAGCCACCATCCGCATGGACACCAGTGCARAGTGGE
CCCACCCGCCTGGTCCTCAGTGACTGTGCCACCAGCCATGGGAGCCTGCGCATCCAACTGCTGTA
TAAGCTCTCCTTCCTGGTGARCGCCT TAGC TAAGCAGGTCATGAACCTCCTAGTGCCATCCCTGE
CCAATCTAGTGAAARACCAGCTGTGT CCCGTGATCGAGGCTTCCTTCAATGGCATGTATGCAGAC
CTCCTGCAGCTGGTGARGGTGCCCATTTCCCTCAGCAT TGACCGTCTGGAGT TTGACCTTCTGTA
TCCTGCCATCARGGGTGACACCATTCAGCTCTACCTGGCGGCCARGTTGT TGGACTCACAGGGAA
AGGTGACCARGTGGTTCAATAACTCTGCAGCT TCCCTGACAATGCCCACCCTGGACAACATCCCE
TTCAGCCTCATCGTGAGTCAGGACGTGGTGRAAGCTGCAGTGGCTGCTGTGCTCTCTCCAGAAGA
ATTCATGETCCTGTTGGACTCTGTGCT TCCTGAGAGTGCCCATCGGCTGAAGTCARGCATCGEGE
TGATCAATGAARAGGCTGCAGATAAGCTGGGATC TACCCAGATCGTGAAGATCCTAACTCAGGAC
ACTCCCGAGTTTTTTATAGACCAAGGCCATGCCARGGTGGCCCARCTGATCGTGC TGGAAGTGTT
TCCCTCCAGTGAAGCCCTCCGCCCTTTGTTCACCCTGGGCATCGARGCCAGCTCGGAAGCTCAGT
TTTACACCAAAGGTGACCAACT TATACTCAACTTGAATAACATCAGCTCTGATCGGATCCAGCTG
ATGAACTCTGGGATTGGCTGGTTCCAACCTGATGT TCTGAARAACATCATCAC TGAGATCATCCA
CTCCATCCTGCTGCCGAACCAGAATGGCARRT TARGATCTGGGETCCCAGTGTCATTGGTGARGE
CCTTGGGATTCGAGGCAGCTGAGTCCTCACTGACCARGGATGCCCT TGTGCTTACTCCAGCCTCC
TTGTGGAAACCCAGCTCTCCTGTCTCCCAGTGARGAC TTGGATGGCAGCCATCAGGGARGGCTGE
GTCCCAGCTGGGAGTATGGGTGTGAGCTCTATAGACCATCCCTCTCTGCAATCAATARACACTTG
CCTGTGAAAAR
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FIGURE 78

MAGPWTFTLLCGLLAATLIQATLSPTAVLILGPKVIKEKLTQELKDHNATSILOQLPLLSAMRER
PAGGIPVLGSLVNTVLKHIIWLKVITANILOLOVKPSANDQELLVKIPLDMYVAGENTPLVKTIVE
FHMTTEAQATIRMDTSASGPTRLVLSDCATSHGSLRIQLLYKLSFLVNALAKQOVMNLLVPSLPNL
VENQLCPVIEASFNGMYADLLOLVKVPISLSIDRLEFDLLYPAIKGDTICLY LGAKLLDSQGKVT
KWEFNNSAASLIMPTLDNIPFSLIVSQDVVKAAVAAVLSPEEFMVLLDSVLPESAHRLKSSIGLIN
EKAADKLGSTQIVKILTQDTPEFFIDQGHAKVAQLIVLEVFPSSEATRPLEFTLGIEASSEAQFYT
KGDQLILNLNNISSDRIQIMNSGIGWFQPDVLKNIITEI IHSILLPNONGKLRSGVPVSLVKALG
FEAAESSLTKDALVLTPASLWKPSSPVSQ

Important features of the protein:
Signal peptide: '

amino acids 1-21

N-glycosylation sites.

amino acids 48-51, 264-267, 401-404

Glycosaminoglycan attachment site,

amino acids 412-415

"LBP / BPI / CETP family proteins.

amino acids 407-457
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FIGURE 79

GAGAGAAGTCAGCCTGGCAGAGAGACTCTGAARTGAGGGAT TAGAGGTGTTCAAGGAGCAAGAGC
TTCAGCCTGAAGACRAGGGAGCAGTCCCTGRAGACGCTTCTACTGAGAGGTCTGCCATGGCCTCT
CTTGGCCTCCARCTTGTGGGCTACATCCTAGGCCTTCTGGGGCTTTTGGGCACACTGGTTGCCAT
- GCTGCTCCCCAGCTGGARAACAAGTTCTTATGTCGGTGCCAGCATTGTGACAGCAGTTGGCTTCT
CCAAGGGCCTCTGGATGGAATGTGCCACACACAGCACAGGCATCACCCAGTGTGACATCTATAGC
ACCCTTCTGGGCCTGCCCGCTGACATCCAGGCTGCCCAGGCCATGATGGTGACATCCAGTGCAAT
CTCCTCCCTGGCCTGCATTATCTCTGTGGTGGGCATGAGATGCACAGTCTTCTGCCAGGAATCCC
GBGCCAAAGACAGAGTGGCGGTAGCAGGTGGAGTCTITTTCATCCTTGGAGGCCTCCTGGGATTC
ATTCCTGTTGCCTGGAATCTTCATGGGATCCTACGGGACTTCTACTCACCACTGGTGCCTGACAG
CATGAAATTTGAGAT TGGAGAGGCTCTTTACTTGGGCATTATTTCTTCCCTGTTCTCCCTGATAG
CTGGAATCATCCTCTGCTTTTCCTGCTCATCCCAGAGADATCGCTCCARCTACTACGATGCCTAC
CAAGCCCAACCTCTTGCCACAAGGAGCTCTCCAAGGCCTGGTCAACCTCCCAAAGTCAAGAGTGA
GTTCAATTCCTACAGCCTGACAGGGTATGTGTGAAGAACCAGGGGCCAGAGCTGGGGGGTGGCTG
GGTCTGTGAAAAACAGTGGACAGCACCCCGAGGGCCACAGGTGAGGGACACTACCACTGGATCGT
GTCAGAAGGTGCTGCTGAGGATAGACTGACTTTGGCCAT TGGATTGAGCARAGGCAGAAATGEGG
GCTAGTGTAACAGCATGCAGGTTGAATTGCCAAGGATGCTCGCCATGCCAGCCTTTCTGTTTTCC
TCACCTTGCTGCTCCCCTGCCCTRAGTCCCCAACCCTCAACTTGAAACCCCATTCCCTTAAGCCA
GGACTCAGAGGATCCCTTTGCCCTCTGGTTTACCTGGGACTCCATCCCCAAACCCACTAATCACA
TCCCACTGACTGACCCTCTGTGATCARAAGACCCTCTCTCTGGCTGAGGTTIGGCTCTTAGCTCATT
GCTGGGCATGGGAAGGAGAAGCAGTGGCTTTTGTGGGCATTGCTCTAACCTACTTCTCAAGCTTC

CCTCCARAAGAAACTGATTGGCCCTGGARCCTCCATCCCACTCTTGTTATGACTCCACAGTGTCCA
GACTAATTTGTGCATGAACTGAAATAARACCATCCTACGGTATCCAGGGAACAGAAAGCAGGATG
CAGGATGGGAGGACAGGAAGGCAGCCTGGGACATTTARARAANTA
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FIGURE 8o

MASLGLQLVGYILGLLGLLGTLVAMLLPSWKTSSYVGASIVTAVGFSKGLWMECATHSTGITQCD
IYSTLLGLPADIQAAQAMMVTSSAISSLACIISVVGMRCTVFCOESRAKDRVAVAGGVEFILGGL
LGFIPVAWNLHGILRDFYSPLVPDSMKFEIGEALYLGIISSLESLIAGIILCFSCSSORNRSNYY
DAYQAQPLATRSSPRPGQPPRKVKSEFNSYSLTGYV

important features of the protein:
Signal peptide:

amino acids 1-24

Transmembrane domains:

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

N-glycosylation site.

amino acids 190-193°

PMP-22 / EMP / MP20 family proteins.

amino acids 46-59
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FIGURE 81

CCCACGCGTCCGCGCCTCTCCCTTCTGCTGGACCTTCCTTCGTCTCTCCATCTCTCCCTCCTTTC
CCCGCGITCTCTTTCCACCTTTCTCTTCTTCCCACCTTAGACCTCCCTTCCTGCCCTCCTTTCCT
GCCCACCGCTGCTTCCTGGCCCTITCTCCGACCCCGCTCTAGCAGCAGACCTCCTIGGGGTCTGTGG
GTTGATCTGTGGCCCCTGTGCCTCCGTGTCCTTTTCGTCTCCCTTCCTCCCGACTCCGCTCCCGG
ACCEGCGGCCTGACCCTGGGGAAAGG&EQQTTCCCGAGGTGAGGGTCCTCTCCTCCTTGCTGGGA
CTCGCGCTGCTCTGGTTCCCCCTGGACTCCCACGCTCGAGCCCGCCCAGACATGTTICTGCCTTTT

CCATGGGAAGAGATACTCCCCCGGCGAGAGCTGGCACCCCTACTTGGAGCCACAAGGCCTGATGT
ACTGCCTGCGCTGTACCTGCTCAGAGGGCGCCCATGTGAGTIGTTACCGCCTCCACTGTCCGCCT
GTCCACTGCCCCCAGCCTGTGACGGAGCCACAGCAATGCTGTCCCAAGTGTGTGGAACCTCACAC
TCCCTCTGGACTCCGGGCCCCACCARAAGTCCTGCCAGCACAACGGGACCATGTACCAACACGGAG
AGATCTTCAGTGCCCATGAGCTGTTCCCCTCCCGCCTGCCCARCCAGTGTGTCCTCTGCAGCTGE
ACAGAGGGCCAGATCTACTGCGGCCTCACAACCTGCCCCGAACCAGGCTGCCCAGCACCCCTCCE
ACTGCCAGACTCCTGCTGCCAAGCCTGCAARGATGAGGCAAGTGAGCAATCGGATGAAGAGGACA
GTGTGCAGTCGCTCCATGGGGTGAGACATCCTCAGGATCCATGTTCCAGTGATGCTGGGAGAAAG
AGAGGCCCGGGCACCCCAGCCCCCACTGGCCTCAGCGCCCCTCTGAGCTTCATCCCTCGCCACTT
CAGACCCAAGGGAGCAGGCAGCACAACTGTCAAGATCGTCCTGAAGGAGAAACATAAGARAGCCT
GIGTGCATGGCGGGAAGACGTACTCCCACGGEEAGGTCTGGCACCCGGCCTTCCGTGCCTTCGGEE
CCCTITGCCCTGCATCCTATGCACCTGTGAGGATGGCCGCCAGGACTGCCAGCGTGTGACCTGTCC
CACCGAGTACCCCTGCCGTCACCCCGRGAAAGTGGCTGGGAAGTGCTGCAAGATTTGCCCAGAGS
ACRAAGCAGACCCTGGCCACAGTGAGATCAGTTCTACCAGGTGTCCCRAAGGCACCGGGCCGGGTL
CTCGTCCACACATCGGTATCCCCAAGCCCAGACAACCTGCGTCGCTTTGCCCTGGAACACGAGGT
CTCGGACTTGGTGGAGATCTACCTCTGGAAGCTGGTARAAGATGAGGARACTGAGGCTCAGAGAG
GTGAAGTACCTGGCCCAAGGCCACACAGCCAGAATCTTCCACTTGACTCAGATCAAGARAGTCAG
GAAGCAAGACTTCCAGAAARGAGGCACAGCACTTCCGACTGCTCGCTGGCCCCCACGAAGGTCACT
GGAACGTCTTCCTAGCCCAGACCCTGGAGCTGAAGGTCACGGCCAGTCCAGACARAGTGACCAASG
ACATAACARAGACCTAACAGTTGCAGATATGAGCTGTATAATTGTTGTTATTATATATTAATAAR
TAAGAAGTTGCATTACCCTCARAAARARAAAADRAARARARR
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FIGURE 82

MVPEVRVLSSLLGLALLWEPLDSHARARPDMFCLFHGKRYSPGESWHPYLEPQGIMYCLRCTCSE
GAHVSCYRLHCPPVHCPQFVTEPQQCCPKCVEPHTPSGLRAPPKSCQHNGTMYQHGE IFSAHELE
PSRLPNQCVLCSCTEGQIYCGLTTCPEPGCPAPLPLPDSCCOACKDEASEQSDEEDSVOSLHGVR
HPQDPCSSDAGRKRGPGTFAPTGLSAPLSFIPRAFRPKGAGSTTVKIVLKERKHKKACVHGGKTYS
HGEVWHPAFRAFGPLPCILCTCEDGRQDCQRVTCPTEYPCRHPEKVAGKCCKICPEDKADPGHSE
1SSTRCPRKAPGRVLVHTSVSPSPDNLRRFALEHEASDLVEIYLWKLVKDEETEAQRGEVPGPRPH
SONLPLDSDQESQEARLPERGTALPTARWPPRRSLERLPSPDPGARGHGQSRQSDODITKT

Signal peptide:

amino acids 1-25
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FIGURE 83

GACAGCTGTGTCTCGATGGAGTAGACTCTCAGAACAGCGCAGTTTGCCCTCCGOTCACGCAGAGCCTCTCC
GTGGCTTCCGCACCTTGAGCATTAGGCCAGTTCTCCTCTTCTCTCTAATCCATCCGTCACCTCTCCTGTCA
TCCGTTTCCATGCCGTGAGGTCCATTCACAGARCACATCCATGGCTCTCATGCTCAGTTTGGTTCTGAGTC

TCCTCARAGCTGGCATCAGGGCAGTGGCAGGTGCTTTGGGCCAGACAAGCCTGTCCAGGCCTTGETGEEGGAG
GACGCAGCATTCTCCTGTTTCCTGTCTCCTAAGACCAATGCAGAGGCCATGGAAGTGCGGTTCTTCAGGGG
CCAGTTCTCTAGCGTGGTCCACCTCTACAGGGACGGGAAGGACCAGCCATTTATGCAGATGCCACAGTATC
ARGGCAGGRCAAMACTGGTGAAGGAT TCTATTGCGGAGGGEECGCATCTCTCTGAGGCTGGARRACATTACT
GTGTTGGATGCTGGCCTCTATGGGTGCAGGAT TAGT TCCCAGTCTTACT ACCAGAAGGCCATCTGGGAGCT
ACAGGTGTCAGCACTGGGCTCAGTTCCTCTCATTTCCATCACGGGATATGTTGATAGAGACATCCAGCTAC
TCTGTCAGTCCTCGGGCTGGTTCCCCCGGCCCACAGCGAAGTGCGARAGGTCCACAAGGACAGGATTTGTCC
ACAGACTCCAGGACAARACAGAGACATGCATGGECCTGTTTCATGTGGAGATCTCTCTGACCGTCCAAGAGAA
CGCCGGGAGCATATCCTGTTCCATGCGGCATGCTCATCTGAGCCGAGAGGTGGAATCCAGGGTACAGATAG
GAGATACCTTTTTCGAGCCTATATCGTGGCACCTGGCTACCARAGTACTGGGAATACTCTGCTGTGGCCTA
TTTTTTEGCATTGTTGGACTGAAGATTTTCTTCTCCAAAT TCCAGTGGAAAATCCAGGCGGAMCTGGACTG
GAGARGAAAGCACGGACAGGCAGAAT TGAGAGACGCCCGGAAACACGCAGTGGAGGTGACTCTGGATCCAG
AGACGGCTCACCCGAAGCTCTGCGTTTCTGATCTGARAACTGTAACCCATAGAARAGCTCCCCAGERAGETS
CCTCACTCTGAGAAGAGATTTACARGGARGAGTGTGGTGGCTTCTCAGAGTTTCCAAGCAGGGARACATTA
CTGGGAGGTGGACGGAGGACACAATAAAAGGTGGCGCGTGGGAGTGTGCCGGGATGATGTGGACAGGAGGA
AGGAGTACGTGACTTTGICTCCCGATCATGGGTACTGGGTCCTCAGRCTGARTGGAGAACATTTGTATTTC
ACATTAAATCCCCGTTTTATCAGCGTCTTCCCCAGGACCCCACCTACARARATAGGGGTCTTCCTGGACTA
TGAGTGTGGGACCATCTCCTTCTTCAACATARATGACCAGTCCCTTAT TTATACCCTGACATGTCGGTTTG
AAGGCTTATTGAGGCCCTACATTGAGTATCCGTCCTATAATGAGCARAATGGAACTCCCATAGTCATCTGT
CCAGTCACCCAGGAATCAGAGARAGAGGCCTCTTGGCARAGGGCCTCTGCAATCCCAGAGACAAGCAACAG
TGAGTCCTCCTCACAGGCAACCACGCCCTTCCTCCCCAGGGGTGAAATGZéEGATGAATCACATCCCACAT
TCTTCTTTAGGGATATTAAGGTCTCTCTCCCAGATCCARAGTCCCGCAGCAGCCGGCCRAAGGTGGCTTCCA
GATGAAGGGGGACTGGCCTGTCCACATGGGAGTCAGGTGTCATGGCTGCCCTGAGCTGGCAGGGARAGAAGS
CTGACATTACATTTAGTTTGCTCTCACTCCATCTGGCTAAGTGATCTTGAAATACCACCTCTCAGGSTGARG
AACCGTCAGGAATTCCCATCTCACAGGCTGTGGTGTAGATTAAGTAGACAAGGAATGTGAATAATGCTTAG
ATCTTATTGATGACAGAGTGTATCCTRAATGGTTTGTTCATTATATTACACTTTCAGTARARRRA



Patent Application Publication Sep. 25,2003 Sheet 84 of 168 US 2003/0180917 A1

FIGURE 84

MALMLSLVLSLLKLGSGQWQVFGPDKPVQALVGEDAAFSCFLSPKTNAEAMEVRFFRGQFSSVVH
LYRDGKDQPFMOMPQYQGRTKLVKDSIAEGRISLRLENITVLDAGLYGCRISSOSYYQKAIWELD
VSALGSVPLISITGYVDRDIQLLCQSSGWEFPRPTAKWKGPOGODLSTDSRTNRDMHEGLFDVEISL
TVQENAGS ISCSMRHAHLSREVESRVQIGDTFFEPISWHLATKVLGILCCGLFFGIVGLKIFFSK
FQWKIQAELDWRRKHGQAELRDARKHAVEVTLDPETAHPKLCVSDLKTVTHRKAPQEVPHSEKRF
TRKSVVASQSFQAGKHYWEVDGGHNKRWRVGVCRDDVDRRKEY VT LS PDHGYWVLRLNGEHLYFT

LNPRFISVFPRTPPTKIGVFLDYECGTISFFNINDQSLIYTLTCRFEGLLRPYIEYPSYNEQNGT
PIVICPVTQESEKEASWQRASATIPETSNSESSSQATTPFLPRGEM

Signal peptide:

amino acids 1-17

Transmembrane domain:

amino acids 239-255
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FIGURE 85

ARCAGACGTTCCCTCGCGGCCCTGGCACCTCTAACCCCAGACATGCTGCTGCTGCTGCTGCCCCT

GCTCTGGGGGAGGGAGAGGGCGCAAGGACAGACAAGTARACTGCTGACGATGCAGAGTTCCGTGA
CGETGCAGGAAGGCCTGTGTGTCCATGTGCCCTGCICCTTCTCCTACCCCTCGCATGGC TGGATT
TACCCTGGCCCAGTAGTTCATGGCTACTGGTTCCGGGAAGGGGCCAATACAGACCAGGATGCTCC
AGTGGCCACAARACAACCCAGCTCGGGCAGTGTGCGAGGAGACTCGGGACCGATTCCACCTCCTTG
GGGACCCACATACCAAGAATTGCACCCTGAGCATCAGAGATGCCAGAAGAAGTGATGCGGGGAGA
TACTTCTTTCGTATGGAGAAAGGAAGTATARAATGGAATTATAARCATCACCGGCTCTCTGTGAR
TGTGACAGCCTTGACCCACAGGCCCAACATCCTCATCCCAGGCACCCTGGAGTCCGGCTGCCCC
AGRATCTGACCTGCTCTGTGCCCTGGGCCTGTGAGCAGGGGACACCCCCTATGATCTCCTGGATA
GGGACCTCCGTGTCCCCCCTGGACCCCTCCACCACCCGCTCCTICGGTIGCTCACCCTCATCCCACA
GCCCCAGGACCATGGCACCAGCCTCACCTGTCAGGTGACCTTCCCTGGGGCCAGCGTGACCACGA
ACAAGACCGTCCATCTCAACGTGTCCTACCCGCCTCAGAACTTGACCATGACTGTCTTCCAAGGA
GACGGCACAGTATCCACAGTCTIGGGARAATGGCTCATCTCTGICACTCCCAGAGGGCCAGTCTCT
GCGCCTGGTCTGTGCAGTTGATGCAGTTGACAGCARTCCCCCTGCCAGGCTGAGCCTGAGCTGGA
GAGGCCTGACCCTGTGCCCCTCACAGCCCTCARAACCCGGGGEGTGCTGGAGCTGCCTTGGGTGCAL
CTGAGGGATGCAGCTGAATTCACCTGCAGAGCTCAGAACCCTCTCGGCTCTCAGCAGGTCTACCT
GARCGTCTCCCTGCAGAGCAAAGCCACATCAGGAGTGACTICAGGGGGTGGTCGGGGGAGCTGGASL
CCACAGCCCTGGTCTTCCTGTCCTTCTGCGTCATCTTCGTTGTAGTGAGGTCCTGCAGGAAGARR
TCGGCARGGCCAGCAGCGGGCGTGGGAGATACGEGCATAGAGGATGCAARCGCTGTCAGGGGTTC
AGCCTCTCAGGGGCCCCTGACTGAACCTTGGGCAGAAGACAGTCCCCCAGACCAGCCTCCCCCAG
CTTCTGCCCGCTCCTCAGTGGGGGAAGGAGAGCTCCAGTATGCATCCCTCAGCTTCCAGATGGTS
ARGCCTTGGGACTCGCGGGGACAGGAGGCCACTGACACCGAGTACTCGGAGATCARGATCCACAG
ATGAGAAACTGCAGAGACTCACCCTGATTGAGGGATCACAGCCCCTCCAGGCAAGGGAGAAGTCA
GAGGCTGATTCTTGTAGAATTAACAGCCCTCAACGTGATGAGCTATGATAACACTATGAATTATG
TGCAGAGTGARARAGCACACAGGCTTTAGAGTCARAAGTATCTCAAACCTGAATCCACACTGTGCCC
TCCCTTTITATTTTTITTAACTAAAAGACAGACARATTCCTA
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FIGURE 86

MLLLLLPLLWGRERAEGQTSKLLTMQSSVTVOEGLCVHVPCSFSYPSHGWIYPGPVVHGYWFREG
ANTDODAPVATNNPARAVWEETRDRFHLLGDPHTKNCTLS IRDARRSDAGRY FFRMEKGS IKWNY
KHHRLSVNVTALTHRPNILIPGTLESGCPQNLTCSVPWACEQGTPPMISWIGTSVSPLDPSTTRS
SVLTLIPQPQODHGISLTCQVTFPGASVTTNKTVHLNVSYPPONLTMTVFQGDGTVS TVLGNGSSL
SLPEGQSLRLVCAVDAVDSNPPARLSLSWRGLTLCPSQPSNPGVLELPWVHLRDAAEFTCRAQNP
LGSQOVYLNVSLOSKATSGVTQGVVGGAGATALVEFLSFCVIFVVVRSCRKKSARPAAGVGDTGIE
DANAVRGSASQGPLTEPWAEDSPPDQPPPASARSSVGEGELOYASLSFOQMVKPWDSRGQEATDTE
YSEIKIHR

S8ignal peptide:

amino acids 1-~15

Transmembrane domain:

amino acids 351-370
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FIGURE 87

AGAAAGCTGCACTCTGTTGAGCTCCAGGGCGCAGTGGAGGGAGGGAGTGAAGGAGCTCTCTGTAC
CCAAGGARAAGTGCAGCTGAGACTCAGACAAGATTACAATGARCCAACTCAGCTTCCTGCTGTTTC
TCATAGCGACCACCAGAGGATGGAGTACAGATGAGGCTAATACTTACTTCAAGGAATGGACCTGT
TCTTCGTCTCCATCTCTGCCCAGAAGCTGCAAGGAAATCARAGACGARTGTCCTAGTGCATTTGA
TGGCCTGTATTTTCTCCGCACTGAGAATGGTGTTATCTACCAGACCTTCTGTGACATGACCTCTG
GGGGTGGCGGCTGGACCCTEGTGGCCAGCGTGCATGAGAATGACATGCGTGGGAAGTGCACGGTG
GGCGATCGCTGGTCCAGTCAGCAGGGCAGCAAAGCAGACTACCCAGAGGGGGACGGCARCTGGGC
CARCTACAACACCTTTGGATCTGCAGAGGCGGCCACGAGCGATGACTACAAGAACCCTGGCTACLT
ACGACATCCAGGCCAAGGACCTGGGCATCTGGCACGTGCCCAATAAGTCCCCCATGCAGCACTGG
AGAAACAGCTCCCTGCTGAGGTACCGCACGGACACTGGCTTCCTCCAGACACTGGGACATAATCT
GTTTGGCATCTACCAGAAATATCCAGTGAAATATGGAGAAGGAAAGTGTTGGACTGACAACGGCC
CGGTGATCCCTGTGGTCTATGATTTTGGCGACGCCCAGAAAACAGCATCTTATTACTCACCCTAI
GGCCAGCGGGAATTCACTGCGGGATTTGTTCAGTTCAGGGTATTTAATAACGAGAGAGCAGCCAA
CGCCTTGTGTGCTGGAATGAGGGTCACCGGATGTARCACTGAGCATCACTGCATTGGTGGAGGAG

GATACTTTCCACGAGGCCAGTCCCCAGCAGTGTGGAGATTTTICTGGTTTTGATTGGAGTGGATAT
GGAACTCATGTTGGTTACAGCAGCAGCCGTGAGATAACTGAGGCAGCTGTGCTTCTATTCTATCG
TTGAGAGT TTTGTGGGAGGGAACCCAGACCTCTCCTCCCAACCATGAGATCCCARGGATGGAGAA
CAACTTACCCAGTAGCTAGAATGTTAATGGCAGAAGAGAAAACAATAARATCATATTGACTCAAGA
AARRDA
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FIGURE 88

MNQLSFLLFLIATTRGWSTDEANTYFKEWTCSSSPSLPRSCKEIKDECPSAFDGLYFLRTENGVI
YQTFCDMTSGGGGWTLVASVHENDMRGKCTVGDRWSSQQGSKADYPEGDGNWANYNTFGSAEAAT
SDDYKNPGYYDIQAKDLGIWHVPNKSPMQHWRNSSLLRYRTDTGFLQTLGHNLFGIYQKYPVKYG
EGKCWTDNGEVIPVVYDEGDAQKTASYYSPYGQREFTAGFVQFRVENNERAANALCAGMRVTGCN
TEHHCIGGGGYFPEASPQQCGDFSGFDWSGYGTHVGYSSSREITEAAVLLEYR

Important features:
Signal peptide:

amino acids 1-16

N-glycosylation site.

amino acids 163-167

Glycosaminoglycan attachment sites.

amino acids 74~78, 289-293

N-myristoylation sites.

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

CTAGATTTGTCGGCTTGCGGGGAGACTTCAGGAGTCGCTGTCTCTGAACTTCCAGCCTCAGAGAC
CGCCGCCCTTGTCCCCGAGGGCCATGGGCCGGETCTCAGGGCTTGTGCCCTCTCGCTTCCTGACG
CTCCTGGCGCATCTGGTGGTCGTCATCACCTTATTCTGGTCCCGGGACAGCAACATACAGGCCTG
CCTGCCTCTCACGTTCACCCCCGAGGAGTATGACAAGCAGGACATTCAGCTGGTGGCLGCGETCT
CTGTCACCCTGGGCCTCTTTGCAGTGGAGCTGGCCGGTTTCCTCTCAGGAGTCTCCATGTTCARC
AGCACCCAGAGCCTCATCTCCATTGGGGCTCACTGTAGTGCATCCGTGGCCCTGTCCTTCTTCAT
ATTCGAGCGTTGGGAGTGCACTACGTATTGGTACATTTITTGTCTITCTGCAGTGCCCTTCCAGCTG
TCACTGAAATGGCTTTATTCGTCACCGTCTTTGGGCTGAAAAAGAAACCCTTCIQ&TTACCTTCA
TGACGGGAACCTAAGGACGAAGCCTACAGGGGCAAGGGCCGCTTCGTATTCCTGGAAGARGGAAG
GCATAGGCTTCGGTTTTCCCCTCGGAARCTGCTTCTGCTGGAGCGATATGTGTTGGAATAATTACSG
TCTTGAGTCTGGGATTATCCGCATTGTATTTAGTGCTT TGTAATARAATATGTTTTGTAGTAACA
TTAAGACTTATATACAGTTTTAGGGGACAATTAARRAARRARARR
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FIGURE 90

MGRVSGLVPSRFLTLLAHLVVVITLIWSRDSNIQACLPLTFTPEEYDKODIQLVAALSVTLGLEA

VELAGFLSGVSMENSTQSLISIGAHCSASVALSFFIFERWECTTYWY IFVFCSALPAVTEMATLEV
TVEFGLKKKPF

Transmembrane domain:

amine acids 12-28 (type II}, B5l-66, 107-124
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FIGURE 91

CTGGGACCCCGARAAGAGAAGGGGAGAGCGAGGGGACGAGAGCGGAGGAGGAAGATGCAACTGAC

TCGCTGCTGCTTCGTGTTCCTGGTGCAGGGTAGCCTCTATCTGGTCATCTGTGGCCAGGATGATG
GTCCTCCCGGCTCAGAGGACCCTGAGCGTGATGACCACGAGGGCCAGCCCCGECCCLGEGTGLCT
CGGAAGCGGGGCCACATCTCACCTAAGTCCCGCCCCATGGCCAATTCCACTCTCCTAGGGCTGLT
GGCC?CGCCTGGGGAGGCTTGGGGCATTCTTGGGCAGCCCCCCAACCGCCCGAACCACAGCCCCC
CACCCTCAGCCAAGGTGRAGARRATCTTTGGCTGGGGCCACTTCTACTCCAACATCARGACGGTS
GCCCTGAACCTGCTCGTCACAGGGAAGATTGTGGRACCATGGCAATGGGACCTTCAGCGTCCACTT
CCAACACAATGCCACAGGCCAGGGAAACATCTCCATCAGCCTCGTGCCCCCCAGTAAAGCTGTAG
AGTTCCACCAGGAACAGCAGATCTTCATCGAAGCCARGGCCTCCARAATCTTCAACTGCCGGATG
GAGTGGGAGARGGTAGAACGGGGCCGCCGGACCTCGECTTTGCACCCACCACCCAGCCAAGATCTG
CTCCCGAGACCACGCTCAGAGCTCAGCCACCTGGAGCTGCTCCCAGCCCTTCAARGTCGTCTGIG
TCTACATCGCCTTCTACAGCACGGACTATCGCCTGGTCCAGAAGGTGTGCCCAGATTACABCTAC
CATAGTGATACCCCCTACTACCCATCTGGGIGACCCGGGECAGGCCACAGAGGCCAGGCCAGGET
TGGAAGGACAGGCCTGCCCATGCAGGAGACCATCTGGACACCGGGCAGGGAAGGGGTTGGGCCTC
AGGCAGGGAGGGGGGTGGAGACGAGGAGATGCCAAGTGGGGCCAGGGCCAAGTCTCAAGTEGCAG
AGAAAGGGTCCCAAGTGCTGGTCCCAACCTGARAGCTGTGGAGTGACTAGATCACAGGAGCALCTGE
AGGAGGAGTGGGCTCTCTGTGCAGCCTCACAGGGCTTTGCCACGGAGCCACAGAGAGATGCTGGG
TCCCCGAGGCCTGTGGGCAGGCCGATCAGTGTGGCCCCAGATCAAGTCATGGGAGGARAGCTAAGE.
CCTTGGTTCTTGCCATCCTGAGGAAAGATAGCAACAGGGAGGGGGAGATTTCATCAGTGTGGACA
GCCTGTCAACTTAGGATGGATGGCTGAGAGGGCTTCC TAGGAGCCAGTCAGCAGGGTGGGGTGGG
GCCAGAGGAGCTCTCCAGCCCTGCCTAGTGGGCGCCCTGAGCCCCTTGTCGTGTGCTGAGCATGE
CATGAGGCTGAAGTGGCAACCCTGGGGETCTTTGATGTCTTGACAGATTGACCATCTGTCECCAGC
CAGGCCACCCCTTTCCARAATTCCCTCTTCTGCCAGTACTCCCCCTGTACCACCCATTGCTGATG
GCACACCCATCCTTAAGCTAAGACAGGACGATTGTGGTCCTCCCACACTAAGGCCACAGCCCATC
CGCGTGCTGTGTGTCCCTCTTCCACCCCAACCCCTGCTGGCTCCTCTGGGAGCATCCATGTCCCG
GAGAGGGGTCCCTCAACAGTCAGCCTCACCTGTCAGACCGGGGTTCTCCCGGATCTGGATGGCGC
CGCCCTCTCAGCAGCGGGCACGEGTGEGGECGEGGCCEGGCCGCAGAGCATGTGCTGGATCTGTTC
TGTGTGTCTGTCTCTGGGETGGEGEGAGGGGAGGGAAGTCTTGTGARACCGCTGATTGCTGACTTT
TGTGTGAAGAATCGTGTTCTITGGAGCAGGAAATAAAGCTTGCCCCGGGGCA
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FIGURE 92

MOLTRCCFVFLVQGSLYLVICGQDDGPPGSEDPERDDHEGQPRPRVPRKRGHISPKSRPMANSTL
LGLLAPPGEAWGILGOPPNRPNHSPPPSAKVRKKIFGWGDEFYSNIKTVALNLLVTGKIVDHGNGTF
SVHFQHNATGOGNISISLVPPSKAVEFHQEQQIFIEAKASKIFNCRMEWERKVERGRRTSLCTHDP
AKICSRDHAQSSATWSCSQPFKVVCVYIAFYSTDYRLVQKVCPDYNYHSDTPYYPSG

Important features of the protein:
Signal peptide:

amino acids 1-14

N-glycosylation sites.
amino acids 62-65, 127-130, 137-140, 143-14¢

2-oxo acid dehydrogenases acyltransferase

amino acids 61-71
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FIGURE 93

CGGTGGCCATGACTGCGGCCGTGTTCTTCGGCTGCGCCTTCATTGCCTTCGGGCCTGCGCTCGCL

CITTATGTCTTCACCATCGCCATCGAGCCGTTGCGTATCATCTTCCTCATCGCCGGAGCTTTCTT
CTGGTITGGTGTCTCTACTGATTTCGTCCCTTGTITGGTTCATGGCAAGAGTCATTATTGACAARCA
AAGATGGACCAACACAGAAATATCTGCTGATCTITGGAGCGTTTGTCTCTGTCTATATCCAAGAA
ATGTTCCGATTTGCATATTATAAACTCTTARARARAGCCAGTGAAGGTTTGAAGAGTATAAACCC
AGGTGAGACAGCACCCTCTATGCGALCTGCTGGCCTATGTITCTGGCTTGGGCTTTGGAATCATGA
GTGGAGTATTTTCCTTTGTGAATACCCTATCTGACTCCTTGGGGCCAGGCACAGTGGGCATTCAT
GGAGATTCTCCTCAATTCTTICCTTTATTCAGCTTTICATGACGCTGGTCATTATCTTGCTGCATGT
ATTCTGGGGCATTGTATTTTTTGATGGCTGTGAGAAGAARAAGTGGGGCATCCTCCTTATCGTTC
TCCTGACCCACCTGCTGGTGTCAGCCCAGACCTTICATAAGTTCTTATTATGGAATAAACCTGGLS
TCAGCATTTATAATCCTGGTGCTCAIGGGCACCTGGGCATTCTTAGCTGCGGGAGGCAGCTGCCG
AAGCCTGAAACTCTGCCTGCTCTGCCAAGACAAGAACTTTCTTCTTTACAACCAGCGCTCCAGAE
AACCTCAGGGARACCAGCACTTCCCAAACCGCAGACTACATCTTTAGAGGAAGCACAACTGTGCCT
TTTTCTGARAATCCCTTTTTCTGGTGGARTTGAGAAAGRAATAAAACTATGCAGATA
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FIGURE 94

MTAAVFFGCAFIAFGPALALYVFTIAIEPLRIIFLIAGAFFWLVSLLISSLVWEMARVI IDNKDG

PTOKYLLIFGAFVSVYIQEMFRFAYYKLLKKASEGLKS INPGETAPSMRLLAYVSGLGFGIMSGV
FSFVNTLSDSLGPGTVGIHGDSPQFFLYSAFMTLVITILLHVFWGIVFEFDGCEKKKWGILLIVLLT
HLLVSAQIFISSYYGINLASAFIILVIMGTWAFLAAGGSCRSLKLCLLCQDKNFLLYNQRSR

Important features of the protein:
Signal peptide:

amino acids 1-19

Transmembrane domains:

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

Glycosaminoglycan attachment site.

amino acids 120-123

Sodium:neurotransmitter symporter family protein

amino acids 31-65
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FIGURE 95

ARTTTTTCACCAGAGTAAACTTGAGAAACCAACTGGACCTTGAGTATTGTACATTITGCCTCGTG
GACCCAAMAGGTAGCAATCTGAAACATGAGGAGTACGATTCTACTGTTTTGTCTTCTAGGATCAAC

TCGGTCATTACCACAGCTCAARCCTGCITTGGGACTCCCTCCCACAARACTGGCTCCGGATCAGG
GAACACTACCARACCAACAGCAGTCARATCAGGTCTTTCCTTCTTTAAGTCTGATACCATTAACA
CAGATGCTCACACTGGGGCCAGATCTGCATCTGTTAAATCCTGCTGCAGGAATGACACCTGGTAC
CCAGACCCACCCATTGACCCTGGGAGGGT TGAATGTACAACAGCARCTGCACCCACATGTGTTAC
CAATTTTTGTCACACRAACTTGGAGCCCAGGGCACTATCCTAAGCTCAGAGGAATTGCCACAAATC
TTCACGAGCCTCATCATCCATTCCTTGTTCCCGGGAGGCATCCTGCCCACCAGTCAGGCAGGGGC
TAATCCAGATGTCCAGGATGGAAGCCTTCCAGCAGGAGGAGCAGGTGTARATCCTGCCACCCAGG
GAACCCCAGCAGGCCGCCTCCCAACTCCCAGTGGCACAGATGACCGACTTTGCAGTGACCACCCCT
GCAGGCATCCAAAGGAGCACACATGCCATCGAGGAAGCCACCACAGAAICAGCAAATGGAATTCA
GTAAGCTGTTTCAAATTTTITTCAARCTAAGCTGCCTCGAATTTGGTGATACATGTGAATCTTITATC
ATTGATTATATTATGGAATAGATTGAGACACATTGGATAGTCTTAGAAGAAATTAATTCTTAATT
TACCTGAAAATATTCTTGAAATTTCAGAARATATGTTCTATGTAGAGAATCCCAACTTTTAAARA
CAATAATTCAATGGATAAATCTGTCTTTCAMATATAACATTATGCTGCCTGGATGATATGCATAT
TAAAACATATTTGGAAAACTGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAANAAAAARAAAPRARAAANRARDNARAADARDDA
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FIGURE 96

MRSTILLFCLLGSTRSLPCLKPALGLPPTKLAPDQOGTLPNQQOQSNQVFPSLSLIPLTOM
LTLGPDLHLLNPAAGMTPGTQTHPLTLGGLNVQQOQOLHPHVLPIFVTQLGAQGTILSSEE

LPQIFTSLIIHSLYPGGILPTSQAGANPDVODGSLPAGGAGVNPATOGTPAGRLPTPSG
TDDDFAVTTPAGIQRSTHAIEEATTESANGIQ

Signal peptide:

anmino acids 1-16
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FIGURE 97

GCTCAAGTGCCCTGCCTTGCCCCACCCAGCCCAGCCTGGCCAGAGCCCCCTGGAGRAAGGAGCTCT
CTTCTTGCTTGGCAGCTGGACCAAGGGAGCCAGTCTTGGGCGCTGGAGGGCCTIGTCCTGACCATG
GTCCCTGCCTGGCTGTGGCTGCTTTGTGTCTCCGTCCCCCAGGCTCTCCCCAAGGCCCAGCCTGC
AGAGCTGTCTGTGGAAGTTCCAGRAAACTATGGTGGAAATTTCCCTTTATACCTGACCAAGTTGC
CGCTGCCUCGTGAGGGGGCTGAAGGCCAGATCGTGCTGTCAGGGGACTCAGGCAAGGCAACTGAG
GGCCCATTTGCTATGGATCCAGATTCTGGCTTCCTGCTGGTGACCAGGGCCCTGGACCGAGAGGA
GCAGGCAGAGTACCAGCTACAGGTCACCCTGGAGATGCAGGATGGACATGTCTTGTGGGGTCCAC
AGCCTGTGCTTGTGCACGTGAAGGATGAGAATGACCAGGTGCCCCATTTCTCTCAAGCCATCTAC
AGAGCTCGGCTGAGCCGGGEGTACCAGGCCTGGCATCCCCTTCCTCTTCCTTIGAGGCTTCAGACCG
GGATGAGCCAGGCACAGCCAACTCGGATCTTCGATICCACATCCTGAGCCAGGCTCCAGCCCAGC
CTTCCCCAGACATGTTCCAGCTGGAGCCTCGGCTGGGGGCTCTGGCCCTCAGCCCCAAGGGGAGC
ACCAGCCTTGACCACGCCLCTGGAGAGGACCTACCAGCTGTTGGTACAGGTCARGGACATGGGTGA
CCAGGCCTCAGGCCACCAGGCCACTGCCACCGTGGAAGTCTCCATCATAGAGAGCACCTGGGTGT
CCCTAGAGCCTATCCACCTGGCAGAGAATCTCARAGTCCTATACCCGCACCACATGGCCCAGGTA
CACTGGAGTGGCGGETGATGTGCACTATCACCTGGAGAGCCATCCCCCGGGACCCTTTGAAGTGAR
TGCAGAGGGAARACCTCTACGTGACCAGAGAGCTGGACAGAGAAGCCCAGGCTGAGTACCTGCTICC
AGGTGCGGGCTCAGAATTCCCATGGCGAGGACTATGCCGCCCCTCTGGAGCTGCACGTGCTGGTG
ATGGATGAGAATGACAACGTGCCTATCTGCCCTCCCCGTGACCCCACAGTCAGCATCCCTGAGLET
CAGTCCACCAGGTACTGAAGTGACTAGACTGTCAGCAGAGGATGCAGATGCCCCCGGCTCCCCCA
ATTCCCACGTTGTGTATCAGCTCCTGAGCCCTGAGCCTGAGGATGGGGTAGAGGGGAGAGCCTIC
CAGGTGGACCCCACTTCAGGCAGTGTGACGCTGGGGGTGCTCCCACTCCGAGCAGGCCAGARACAT
CCTGCTTCTGGTGCTGGCCATGGACCTGGCAGGCGCAGAGGGTGGCTTCAGCAGCACGTGTGAAG
TCGAAGTCGCAGTCACAGATATCAATGATCACGCCCCTGAGTTCATCACTTCCCAGATTGGGECCT
ATAAGCCTCCCTGAGGATGTGGAGCCCGGGACTCTGGTGGCCATGCTAACAGCCATTGATGCTGR
CCTCGAGCCCGCCTITCCGCCTCATGGATTTTGCCATTGAGAGGGCAGACACAGRAGGGACTTITTG
GCCTGGATTGGGAGCCAGACTCTGGGCATGTTAGACTCAGACTCTGCAAGAACCTCAGTTATGAG
GCAGCTCCAAGTCATGAGGTGGTCETGGTGGTGCAGAGTGTGGCGAAGCTGGTGGGGCCAGGCCC
AGGCCCTGGAGCCACCGCCACGGTGACTGTGCTAGTGGAGAGAGTGATGCCACCCCCCAAGTIGG
ACCAGGAGAGCTACGAGGCCAGTGTCCCCATCAGTGCCCCAGCCGGCTCTTTCCTGCTGACCATC
CAGCCCTCCGACCCCATCAGCCGAACCCTCAGGTTCTCCCTAGTCAATGACTCAGAGGGCTGGCT
CTGCATTGAGARATTCTCCGGGGAGGTGCACACCGCCCAGTCCCTGCAGGGCGCCCAGCCTGGGEE
ACACCTACACGGTGCTTGTGGAGGCCCAGGATACAGCCCTGACTCTTGCCCCTGTGCCCTCCCAR
TACCTCTGCACACCCCGCCAAGACCATGGCTTGATCGTGAGTGGACCCAGCAAGGACCCCGATCT
GGCCAGTGGGCACGGTCCCTACAGCTTCACCCTTGGTCCCARCCCCACGGTGCRACGGGATTGGC
GCCTCCAGACTCTCAATGGTTCCCATGCCTACCTCACCTTGGCCCTGCATTGGGTGGAGCCACGT
GARACACATAATCCCCGTIGGTGGTCAGCCACAATGCCCAGATGTGGCAGCTCCTGGTICGAGTGAT
CGTGTGTCGCTGCAACGTGGAGGGGCAGTGCATGCGCARGGTGGGCCGCATGARGGGCATGCCCA
CGAAGCTGTCGGCAGTGGGCATCCTTGTAGGCACCCTGGTAGCAATAGGAATCTTCCTCATCCTC
ATTTTCACCCACTGGACCATGTCAAGGAAGAAGGACCCGGATCAACCAGCAGACAGCGTGCCCLT
GAAGGCGACTGTCTIGAATGGCCCAGGCAGCTCTAGCTGGGAGCTTGGCCTCTGGCTCCATCTGAG
TCCCCTGGGAGAGAGCCCAGCACCCAAGATCCAGCAGGGGACAGGACAGAGTAGAAGCCCCTCCA
TCTGCCCTGGGEGTGGAGGCACCATCACCATCACCAGGCATGTCTGCAGAGCCTGGACACCAACTT
TATGGACTGCCCATGGGAGTGCTCCAAATGTCAGGGTGTTTGCCCAATAATAAAGCCCCAGAGAA
CTGGGCTGGGCCCTATGGGAAAAAARAAAAAANAANAANAADAAAAADARARAG
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FIGURE 98

MVPAWLWLLCVSVPQALPRAQPARLSVEVPENYGGNFPLYLTKLPLPREGAEGQIVLSGDSGKAT
EGPFAMDPDSGFLLVTRALDREEQAEYQLQVTLEMODGHVLWGPQPVLVHVKDENDOVPHEFS QAT

YRARLSRGTRPGIPFLFLEASDRDEPGTANSDLRFHILSQAPAQPSPDMEQLEPRLGALALSPKG
STSLDHALERTYQLLVQVKDMGDOASGHQATATVEVSIIESTWVSLEPTHLAENTKVLYPHHMAQ
VHWSGGDVHYHLESHPPGPFEVNAEGNLYVTRELDREAQAEYLLOVRAQNSHGEDYAAPLELHVT,
VMDENDNVPICPPRDPTVSIPELSPPGTEVIRLSAEDADAPGSPNSHVVYQLLSPEPEDGVEGRA
FQVDPTSGSVTLGVLPLRAGONILLLVLAMDLAGAEGGEFSSTCEVEVAVTIDINDHAPEFITSQIG
PISLPEDVEPGTLVAMLTAIDADLEPAFRLMDFAIERGDTEGT FGLDWEPDSGHVRLRLCKNLSY
EAAPSHEVVVVVQSVAKLVGPGPGPGATATVTVLVERVMPPPKLDQESYEASVPISAPAGSFLLT
IQPSDPISRTLRFSLVNDSEGWLCIEKFSGEVHTAQSLQGAQPGDTYTVLVEAQDTALTLAPVPS
QYLCTPRQDHGLIVSGPSKDPDLASGHGPYSFTLGPNPTVQRDWRLQTLNGSHAYLTLALHWVED
REHIIPVVVSHNAQMWQLLVRVIVCRCNVEGQCMRKVGRMKGMPTKLSAVGILVGTLVAIGIFLI
LIFTHWTMSRKKDPDQPADSVPLKATV

Signal peptide:

amino acids 1418

Transmembrane domain:

amino acids 762-784
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FIGURE 99

GGCTGACCGTGCTACATTGCCTGGAGGAAGCCTAAGGAACCCAGGCATCCAGCTGCCCACGCLTG
AGTCCAAGATTCTTCCCAGGARACACAAACGTAGGAGACCCACGCTCCTGGAAGCACCAGCCTTTA
TCTCTTCACCTTCAAGTCCCCTTTCTCAAGAATCCTCTGTTCTTTGCCCTCTAAAGTCTTGGTAL
ATCTAGGACCCAGGCATCITGCTTTCCAGCCACAAAGAGACAGATGAAGATGCAGAAAGGAAATG
TTCTCCTTATGTTTGGTCTACTATTGCATTTAGAAGCTGCAACAAATTCCAATGAGACTAGCACC
TCTGCCAACACTGGATCCAGTGTGATCTCCAGTGGAGCCAGCACAGCCACCARACTCTGGGTCCAG
TGTGACCTCCAGTGGGGTCAGCACAGCCACCATCTCAGGGTCCAGCGTGACCTCCAATGGGGTCA
GCATAGTCACCAACTCTGAGTTCCATACAACCTCCAGTGGGATCAGCACAGCCACCAACTCTGAG
TTCAGCACAGCGTCCAGTGGGATCAGCATAGCCACCAACTCTGAGTCCAGCACARCCTCCAGTGG
GGCCAGCACAGCCACCAACTCTGAGTCCAGCACACCCTCCAGTGGGGCCAGCACAGTCACCAACT
CTGGGTCCAGTGTGACCTCCAGTGGAGCCAGCACTGCCACCAACTCTGAGTCCAGCACAGTGTCE
AGTAGGGCCAGCACTGCCACCAACTCTGAGTCTAGCACACTCTCCAGTGGGGCCAGCACAGCCAL
CAACTCTGACTCCAGCACARCCTCCAGTGGGGCTAGCACAGCCACCARCTCTGAGTCCAGCACAA
CCTCCAGTGGGGCCAGCACAGCCACCAACTCTGAGTCCAGCACAGTGTCCAGTAGGGCCAGCACT
GCCACCAACTCIGAGTCCAGCACAACCTCCAGTGGGGCCAGCACAGCCACCAACTCTGAGTCCAG
AACGACCTCCAATGGGGCTGGCACAGCCACCAACTCTGAGTCCAGCACGACCTCCAGTGGGGCCA
GCACAGCCACCAACTCTGACTCCAGCACAGTGTCCAGTGGGGCCAGCACTGCCACCAACTCTGAG
TCCAGCACGACCTCCAGTGGGGCCAGCACAGCCACCAACTCTGAGTCCAGCACGACCTCCAGTGEG
GGCTAGCACAGCCACCAACTCTGACTCCAGCACAACCTCCAGTGEGGCCGGCACAGCCACCAACT
CTGAGTCCAGCACAGTGTCCAGTGGGATCAGCACAGTCACCAATTCTGAGTCCAGCACACCCTCC
AGTGGGGCCAACACAGCCACCAACTCTGAGTCCAGTACGACCTCCAGTGGGGCCARACACAGCCAC
CAACTCTGAGTCCAGCACAGTGTCCAGTGGEGGCCAGCACTGCCACCAACTCTGAGTCCAGCACAA
CCTCCAGTGGGGTCAGCACAGCCACCAACTCTGAGTCCAGCACAACCTCCAGTGGGGCTAGCACA
GCCACCAACTCTGACTCCAGCACAACCTCCAGTGAGGCCAGCACAGCCACCAACTCTGAGTCTAG
CACAGTGTCCAGTGGGATCAGCACAGTCACCAATTCTGAGTCCAGCACAACCTCCAGTGGGGCCA
ACACAGCCACCAACTCTGGGTCCAGTGTGACCTCTGCAGGCTCTGGAACAGCAGCTCTGACTGGA
ATGCACACRACTTCCCATAGTGCATCTACTGCAGTGAGTGAGGCARAGCCTGGTGGGTCCCTGGT
GCCGTGGGAAATCTTCCTCATCACCCTGGTCTCGGTTGTGGCGGCCGTGGGGCTCTTTGCTGGGC -
TCTTCTTCTGTGTGAGAAACAGCCTGTCCCTGAGAAARCACCTTTAACACAGCTGTCTACCACCCT
CATGGCCTCAACCATGGCCTTGGTCCAGGCCCTGGAGGGAATCATGGAGCCCCCCACAGGCCCAG
GTGGAGTCCTAACTGGTTCTGGAGGAGACCAGTATCATCGATAGCCATGGAGATGAGCGGGAGGA
ACAGCGGGCCCTGAGCAGCCCCGGAAGCAAGTGCCGCATTC TTCAGGAAGGAAGAGACCTGGGCA
CCCAAGACCTGGTTICCTTITCATTCATCCCAGGAGACCCCTCCCAGCTTTGTTTGAGATCCTGAR
AATCTTGAAGAAGGTATTCCTCACCTTTCTTGCCTTTACCAGACACTGGRAARGAGARTACTATAT
TGCTCATTTAGCTAAGAAATARATACATCTCATCTAACACACACGACAARGAGARAGCTGTGCTTG
CCCCGGGGTGGGTATCTAGCTCTGAGATGAACTCAGT TATAGGAGAARACCTCCATGCTGGACTC
CATCTGGCATTCAAAATCTCCACAGTAAAATCCAAAGACCTCAAAAARAAADARARANARNDAAANR
AAARARADAARADAADARAAARAANAADAAA
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FIGURE 100

MRMOKGNVLLMFGLLLHLEAATNSNETSTSANTGSSVISSGASTATNSGSSVISSGVSTATISGS
SVTSNGVSIVINSEFHTTSSGISTATNSEFSTASSGISIATNSESSTTSSGASTATNSESSTPSS
GASTVINSGSSVISSGASTATNSESSTVSSRASTATNSESSTLSSGASTATNSDSSTTSSGASTA
TNSESSTTSSGASTATNSESSTVSSRASTATNSESSTTSSGASTATNSESRTTSNGAGTATNSES
STTSSGASTATNSDSSTVSSGASTATNSESSTTSSGASTATNSESSTTSSGASTATNSDSSTTSS
GAGTATNSESSTVSSGISTVINSESSTPSSGANTATNSESSTTSSGANTATNSESSTVSSGASTA
TNSESSTTSSGVSTATNSESSTTSSGASTATNSDSSTTSSEASTATNSESSTVSSGISTVTNSES
STTSSGANTATNSGSSVTSAGSGTAALTGMHT TSHSASTAVSEAKPGGSLVPWEIFLITLVSVVA

AVGLFAGLFFCVRNSLSLRNTFNTAVYHPHGLNHGLGPGPGGNHGAPHRPRWSPNWFWRRPVSST
AMEMSGRNSGP

Signal peptide:

amino acids 1-20

Transmembrane domain:

aminc acids 510-532
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FIGURE 101

GGCCGGACGCCTCCGCGTTACGGGATGAATTAACGGCGGGTTCCGCACGGAGGTTGTGACCCCTA
CGGRAGCCCCAGCTTGCCCACGCACCCCACTCGGCGTCGCGCGGCGTGCCCTGCTTGTCACAGGTG
GGAGGCTGGARACTATCAGGCTGAAAAACAGAGTGGGTACTCTCTTCTGGGAAGCTGGCAACAAAT
GGATGATGTGATATATGCATTCCAGGGGAAGGGRAATTGTGGTGCTTCTGAACCCATGGTCAATT
AACGAGGCAGTTICTAGCTACTGCACGTACTTCATAAAGCAGGACTCTARAAGCTTTGGAATCAT
GGTCTCATGGAAAGGGATTTACTTTATACTGACTCTGTT TTGGGGAAGCTTTTTTGGAAGCATTT
TCATGCTGAGTCCCTTTTTACCTTTGATGTTTGTAAACCCATCTTGGTATCGCTGGATCAACAAC
CGCCTTGTGGCAACATGGCTCACCCTACCTGTGGCATTAT TGCGAGACCATGTTTGGTGTAARAGT
GATTATAACTGGGGATGCATTTGTTCCTGGAGAAAGAAGTGTCATTATCATGAACCATCGGACAA
GAATGGACTGGATGTTCCTIGTGGAATTGCCTGATGCGATATAGCTACCTCAGATTGCGAGAAAATT
TGCCTCARAGCGAGTCTCARAGGTGTTCCTGGATT TGGTTGGGCCATGCAGGCTGCTGCCTATAT
CTTCATTCATAGGAAATGGAAGGATGACAAGAGCCATTTCGAAGACATGATTGATTACTTTTGTG
ATATTCACGAACCACTTCAACTCCTICATATTCCCAGAAGGGACTGATCTCACAGARAACAGCAAG
TCTCGAAGTAATGCATTTGCTGAARAARATGGACTTCAGAAATATGAATATGTTTTACATCCAAG
AACTACAGGCTTTACTTTTGTGGTAGACCGTCTAAGAGAAGGTAAGAACCTTGATGCTGTCCATG -
ATATCACTGTGGCGTATCCTCACAACATTCCTCAATCAGAGARGCACCTCCTCCAAGGAGACTTT
CCCAGGGAAATCCACTTTCACGTCCACCGGTATCCAATAGACACCCTCCCCACATCCAAGGAGGA
CCTTCARCTCTGGTGCCACAAACGGTGGCAAGAGARAAGAAGAGAGGCTGCGTTCCTTCTATCAAG

GGGAGAAGAATTTTTATTTTACCGGACAGAGTGTCATTCCACCTTGCARGTCTCGAACTCAGGGTC
CTTGTGGTCARATTGCTCTCTATACTGTAT TGGACCCTGTTCAGCCCTGCAATGTGCCTACTCAT
ATAET?GTACAGTCTTGTTAAGTGGTATTTTATAATCACCATTGTAATCTTTGTGCTGCAAGAGA
GAATATTTGGTGGACTGGAGATCATAGARACTTGCATGTTACCGACTT TTACACAAACAGCCACAT
TTAAATTCAAAGAAAAATGAGE&&QATTAEAAGGTTTGCCATGTGAAAACCTAGAGCATATTTTG
GAAATGTTCTAAACCTTTCTAAGCTCAGATGCATT TTTGCATGACTATGTCGRAATATTTCTTACT
GCCATCATTATTTGTTAAAGATATTTTGCACTTAATTTTGTGGGAAAAATATTGCTACAATTTTT
TTTAATCICTGAATGTAATTTCGATACTGTGTACATAGCAGGGAGTGATCGGGGTGARATAACTT
GGGCCAGAATATTATTAAACARTCATCAGGCTTTTAAA
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FIGURE 102

MHSRGREIVVLLNPWSINEAVSSYCTYFIKQODSKSFGIMVSWKGIYFILTLEWGSFFGSTFMLSP
FLPLMEVNPSWYRWINNRLVATWLTLPVALLETMFGVKVIITGDAFVPGERSVI IMNHRTRMDW
FLWNCLMRYSYLRLEKICLKASLKGVPGEFGWAMQARAY IFTHRKWKDDKSHFEDMIDYFCDIHEP
iQLLIFPEGTDLTENSKSRSNAFAEKNGLQKYEYVLHPRTTGFTFVVDRLREGKNLDAVHDITVA
YPHNIPQSEKHLLOGDFPRE IHFHVHRYPIDTLPTSKEDLQLWCHKRWEEKEERLRSFYQGEKNE

YETGOSVIPPCKSELRVLVVKLLSILYWTLFSPAMCLLIYLYSLVKWYFIITIVIFVLOERIFGG
LETIELACYRLLHKQPHLNSKKNE

‘Important features of the protein:
Signal peptide:

amino acids 1-22

Transmembrane domains:

amino acids 44-63, 90-108, 354-377
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FIGURE 103

CGGCTCGAGCGGCTCGAGTGAAGAGUCTCTCCACGGCTCCTGCGCCTGAGACAGCTGGCCTGACC
TCCAAATCATCCATCCACCCCTGCTGTCATCTGTITTTCATAGTGTGAGATCAACCCACAGGAATA
TCCATGGCTTITTGTGCTCATTITGGTTCTCAGT TTCTACGAGCTGGTGTCAGGACAGTGGCARGT
CACTGGACCGGGCAAGTTTGTCCAGGCCTTGGTGGGGGAGGACGCCGTGTTCTCCTGCTCCCTCT
TTCCTGAGACCAGTGCAGAGGCTATGGAAGTGCGGTTCTTCAGGAAT CAGTTCCATGCTGTIGGTC
CACCTCTACAGAGATGGGGAAGACTGGGAATCTAAGCAGATGCCACAGTATCGAGGGAGAACTGA
GTTTGTGAAGGACTCCATTGCAGGGGGGCGTGTCTCTCTAAGGCTARRARACATCACTCCCTCGG
ACATCGGCCTGTATGGGTGCTGGTTCAGTTCCCAGATTTACGAT GAGGAGGCCACCTGEGAGCTG
CGGBTGGCAGCACTGGGCTCACTTCCTCTCATTTCCATCGTGGGATATGTTGACGGAGGTATCCA
GTTACTCTGCCTGTCCTCAGGCTGGTTCCCCCAGCCCACAGCCAAGTGGRARGGTCCACAAGGAC
AGGATTTGTCTTCAGACTCCAGAGCAAATGCAGATGGGTACAGCCTGTATGATGTGGAGATCTCC
ATTATAGTCCAGGAAAATGCTGGGAGCATATTGTGTTICCATCCACCTTGCTGAGCAGAGTCATGA
GGTGGAATCCAAGGTATTGATAGGAGAGACGTTTTTCCAGCCCTCACCTTGGCGCCTGGCTTCTA
TTTTACTCGGGTTACTCTGTGGTGCCCTGTGTGGTCTTGTCATGGGGATCGATAATTGTTTTCTTC
ARATCCAAAGGGAAAATCCAGGCGGAACTGGACTGGAGAAGAARGCACGGACAGGCAGAATTGAG
AGACGCCCGGAAACACGCAGTGGAGGTGACTCTGGATCCAGAGACGGCTCACCCGAAGCTCTGCG
TTTCTGATCTGAAAACTGTAACCCATAGARAAGCTCCCCAGGAGGTGCCTCACTCTGAGRAGAGA
TTTACAAGGAAGAGTGTGGTGGCTTCTCAGGGITTCCAAGCAGGGAGACATTACTGGGAGGTGGA
CGTGGGACAAAATGTAGGGETGGTATGTGGGAGTGTGTCGGGATGACGTAGACAGGGGGAAGAACA
ATGTGACTTTGTCTCCCAACAATGGGTATTGGGTCCTCAGACTGACAACAGRACATTTGTATTTC
ACATTCAATCCCCATTTTATCAGCCTCCCCCCCAGCACCCCTCCTACACGAGTAGGGGTCTTCCT
GGACTATGAGGGTGGGACCATCTCCTTCTTCAATACARATGACCAGTCCCTTATTTATACCCTGC
TGACATGTCAGTTTGAAGGCTTGTTGAGACCCTATATCCAGCATGCGATGTATGACGAGGAARAG
GGGRCTCCCATATTCATATGTCCAGTGTCCTGGGGATGAGACAGAGARAGACCCTGCTTARAAGGGC
CCCACACCACAGACCCAGACACAGCCAAGGGAGAGTGCTCCCGACAGGTGGCCCCAGCTTCCTCT
CCGGAGCCTGCGCACAGAGAGTCACGCCCCCCACTCTCCTTTAGGGAGCTGAGGT TCTTCTGCCC
TGAGCCCTGCAGCAGCGGCAGTCACAGCTTCCAGATGAGGGGGGATTGGCCTGACCCIGTGGGAG
TCAGAAGCCATGGCTGCCCTGAAGTGGGGACGGAATAGACTCACATTAGGTTTAGTTTGTGARRA
CTCCATCCAGCTAAGCGATCTTGAACAAGTCACAACCTCCCAGGCTCCTCATTTGCTAGTCACGG
ACAGTGATTCCTGCCTCACAGGTGAAGATTAAAGAGACAACGAATGTGAATCATGC TTGCAGGTT
TGAGGGCACAGTGTTTGCTAATGATGTGTTTTTATATTATACATTT TCCCACCATAARCTCTGTT
TGCTTATTCCACATTAATTTACTTTTCTCTATACCARATCACCCATGGAATAGTTATTGARCACC
TGCTTTGTGAGGCTCAAAGAATAAAGAGGAGGTAGGATTTTTCACTGATTCTATAAGCCCAGCAT
TACCTGATACCAAAACCAGGCAAAGAAAACAGAAGAAGAGGAAGGARRACTACAGGTCCATATCC
CTCATTAACACAGACACAAARATTCTAAATAAAATTTTARCARATTARACTARACAATATATTTA
AAGATGATATATAACTACTCAGTGTGGTTTGTCCCACARATGCAGAGTTGGTTTAATATTTARAT
ATCAACCAGTGTAATTCAGCACATTAATARAGTAAAARAGARARCCATAAARAAARAAAARAR
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FIGURE 104

MAFVLILVLSFYELVSGOWQVTGPCKEVQALVGEDAVFSCSLFPETSAEAMEVRFFRNQFHAVVH
LYRDGEDWESKOMPOYRGRTEFVKDS IAGGRVSLRLENITPSDIGLYGCWFSSQIYDEEATWELR
VAALGSLPLISIVGYVDGGIQLLCLSSGWFPQPTAKWKGPQGQDLSSDSRANADGYSLYDVEISI
IVQENAGSILCSIHLAEQSHEVESKVLIGETFFQPSPWRLASILLGLLCGALCGVVMGMIIVFFK
SKGKIQAELDWRRKHGQAELRDARKHAVEVTLDPETAHPKLCVSDLKTVTﬁRKAPQEVPHSEKRF
TRKSVVASQGFQAGRHYWEVDVGONVGHYVGVCRDDVDRGKNNVTLSPNNGYWVLRLTTEHLYFT
FNPHFISLPPSTPPTRVGVFLDYEGGTISFFNTNDQSLIYTLLTCQFEGLLRPY IQHAMYDEEKG
TPIFICPVSWG

Signal peptide:

amino acids 1-17

Transmembrane domains:

amino acids 131-150, 235-259
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FIGURE 105

CCTTICACAGGACTCTTCATTGCTGGTTGGCAATGATGTATCGGCCAGATGTGCTGAGGCCTAGGARAAGAS
TTTGTTGGGAACCCTGGGETTATCGGCCT CGTCATCTTCATATCCCTGATTGTCCTGGCAGTGTGCATTGGA
CTCACTGTTCATTATGTGAGATATAATCAARAGARGACCTACRATTACTATAGCACATTGTCATTTACAAC

TGACAAACTATATGCTGAGTTTGGCAGAGAGGCTTCTAACAATTTTACAGAAATGAGCCAGAGACTTGAAT
CAATGGTGAAAAATGCATTTTATABATCTCCATTAAGGGARGAATTTGTCAAGTCTCAGGTTATCAAGTTC
AGTCRACAGAAGCATGGAGTGTTGGCTCATATGCTGTTGATTTGTAGATT TCACTCTACTGAGGATCCTGA
AACTGTAGATAAAATTGTTCAACTTGTTTTACATGARARGCTGCAAGATGCTGTAGGACCCCCTARAGTAG
ATCCTCACTCAGTTAAAATTAAAAAAATCAACAAGACAGAAACAGACAGCTATCTAAACCATTGCTGCGGA
ACACGAAGARGTAAAACTCTAGGTCAGAGTCTCAGGATCGTTGCTGGGACAGAACTAGAAGAGGGTGAATG
GCCCTGGCAGGCTAGCCTGCAGTGGGATGGGAGT CATCGCTGTGGAGCAACCT TAATTAATGCCACATGGC
TTGTGAGTGCTGCTCACTGTTTTACAACATATAAGAACCCTGCCAGATGGACTGCTTCCTTTGGAGTAACA
ATAAAACCTTCGAAARATGAARCGGGGTCTCCGGAGAATAATTGTCCATGAARAATACARAACACCCATCACA
TGACTATGATATTTCTCTTGCAGAGCTTTCTAGCCCTGTTCCCTACACAAATGCAGTACATAGAGTTTGTC
TCCCTGATGCATCCTATGAGTTTCAACCAGGTGATGTGATGTTTGTGRACAGGATTTGCGAGCACTGAARAAAT
GATGGTTACAGTCAAAAICATCTTCGACAAGCACAGGTGACTCTCATAGACGCTACAACTTGCAATGAACC
TCAAGCTTACARTGACGCCATAACTCCTAGAATGTTATGTGCTGGCTCCTTAGAAGGARAANACAGATGCAT
GCCAGGGTGACTCTGGAGGACCACTGGTTAGTTCAGATGCTAGAGATATCTGGTACCTTGCTGGAATAGTG
AGCTGGGGRAGATGARTGTGCGARACCCARCAAGCCTGGTGTTTATACTAGAGTTACGGCCTTGCGGGACTG
GATTACTTCAAAAACTGGTATCE&&GAGACAAAAGCCTCATGGAACAGATAACATTTTTTTTTGTTTTTTG
GGTGTGGAGGCCATTTTTAGAGATACAGAATTGGAGAAGACTTGCAARACAGCTAGATTTGACTGATCTCA
ATAAACTGTTTGCTTGATGCATGTATTTTCTTCCCAGCTCTGTTCCGCACGTAAGCATCCTGCTTCTGCCA
GATCRACTCTGTCATCTGTGAGCAATAGT TGARACT TTATGTACATAGAGARATAGATAATACAATATTAC
ATTACAGCCTGTATTCATTTGTTCTCTAGAAGTTTTGTCAGAATTTTGACTTGTTGACATAAETTTGTAAT
GCATATATACAATTTGARGCACTCCTTTTCTTCAGTTCCTCAGCTCCTCTCATTTCAGCAARATATCCATTT
TCAAGGTGCAGAACAAGGAGTGAAAGARAAATATAAGAAGARARARATCCCCTACATTTTATTGCCACAGAR
AAGTAT TAGGTGTTTTTCTTAGTGGARTATTAGARATGATCATATTCATTATGAARAGGTCAAGCARAGACA
GCAGAATACCAATCACTTCATCATTTAGGAAGTATGGGAACTAAGTTAAGGAAGTCCAGARAGAAGCCARG
ATATATCCTTATTTTCATTTCCRAAACAACTACTATGATARAATGTGARAGAAGATTCTGTTTTTTTGTGACCT
ATAATAATTATACARACTTCATGCAATGTACT TGTTCTAAGCARAT TARAGCAAATATTTATTTAACATTG
TTACTGAGGATGTCAACATATARCAATARAATATAAATCACCCA
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FIGURE 106

MMYRPDVVRARKRVCWEPWVIGLVIFISLIVLAVCIGLTVHYVRYNQKKTYNYYSTLSFTTDKLY
AEFGREASNNFTEMSQRLESMVKNAFYKSPLREEFVKSQVIKFSQQKHGVLAHMLLICRFHSTED
PETVDKIVQLVLHEKLODAVGPPKVDPHSVKIKKINKTETDSYLNHCCGTRRSKTLGQSLRIVGG
TEVEEGEWPWQOASLOQWDGSHRCGATLINATWLVSARHCFTTYKNPARWTAS FGVT IKPSKMKRGL
RRIIVHEKYKHPSHDYDISLAELSSPVPYTNAVHRVCLPDASYEFQPGDVMFVTGFGALKNDGYS

QNHLROAOVTLIDATTCNEPOAYNDATITPRMLCAGSLEGKTDACQGDSGGPLVSSDARDIWYLAG
IVSWGDECAKPNKPGVYTRVTALRDWITSKTGI

Transmembrane domain:

amino acids 21-40 (type II)
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FIGURE 107

AGAGARAGAAGCGTCTCCAGCTGAAGCCAATGCAGCCCTCCGGCTCTCCGCGAAGARGTTCCCTG
CCCCGATGAGCCCCCGCCETGCGTCCCCGACTATCCCCAGGCGGGCGTGGGGCACCGGGCCCAGC
GCCGACGATCGCTGCCGTTTTGCCCTTGGGASTAGGATGTGGTGAAAGGATGGGGCTTCTCCCTT
ACGGGGCTCACAATGGCCAGAGAAGATTCCGTGAAGTGTCTGCGCTGCCTGCTCTACGCCCTCAA
TCTGCTICTTTTGGTTAATGTCCATCAGTGTGTTGGCAGTTTCTGCTTGGATCGAGGGACTACCTAA
ATAATGTTCTCACTTTAACTGCAGAAACGAGGGTAGAGGAAGCAGTCATTTTGACTTACTTTCCT
GTGGTTCATCCGGTCATGATTGCTGTITGCTGITTCCTTATCAT TGTGGGGATGTTAGGATATTG
TGGAACGGTGARAAGAAATCTGTTGCTTCTTGCATGGTACTTTGGARAGTTTGCTTGTCATTTICT
GTGTAGAACTGGCTTGTGGCGTTTGGACATATGAACAGGAACTTATGGTTCCAGTACAATGGTCA
GATATGGTCACTTTGARAGCCAGGATGACAAATTATGGATTACCTAGATATCGGTGGCTTACTCA
TGCTTGCAATTTTT T TCAGAGAGAGTT TAAGTGCTGTGGAGTAGTATATTTCACTGACTGGTTGG
AARTGACAGAGATGGACTGGCCCCCAGATTCCTGCTGTGTTAGAGAATTCCCAGGATGTTCCARARA
CAGGCCCACCAGGAAGATCTCAGTGACCTTTATCARGAGGGTTGTGCGAAGAAAATGTATTCCTT
TTTGAGAGGAACCAAACAACTGCAGGTGCTGAGGTTTCTGGGAATCTCCATTGGGGTGACACAAA
TCCTGGCCATGATTCTCACCATTACTCTGCTCTGGGCTCTIGTAT TATGATAGAAGGGAGCCTGGG
ACAGACCAAATGATGTCCTTGAAGAATGACAACTCTCAGCACCTGTCATGTCCCTCAGTAGAACT
GTTGAAACCAAGCCTGTCAAGAATCTTTGAACACACATCCATGGCAAACAGCTTTAATACACACT
TTGAGATGGAGGAGT TATAARARGARATGTCACAGAAGAARACCACAAACTTGTTTTATTGGACT
TGTGAATTTTTGAGTACATACTATGTGTTTCAGAAATATGTAGAAATARAALTGT TGCCATARAA
TARCACCTAAGCATATACTATTCTATGCTTTAAAATGAGGATGGAARAGTTTCATGTCATAAGTC
ACCACCTGGACAATAATTGATGCCCTTAAAATGCTGAAGACAGATGTCATACCCACTGTGTAGCC
TGTGTATGACTTTTACTGAACACAGTTATGTTTTGAGGCAGCATGGTTTGATTAGCATTTCCGCA
TCCATGCAARCGAGTCACATATGGTGGGACTGCGAGCCATAGTAAAGGTTGATTTACTTCTACCARA
CTAGTATATAAAGTACTAATTARATGCTAACATAGGAAGTTAGAARAATACTAATAACTTTTATTA
CTCAGCGATCTATTCTTCTGATGCTARATAAATTATATATCAGCGAAAACTTTCAATATTGGTGACT
ACCTAAATGTGATTTTTGCTGGTTACTARAATATTCTTACCACTTAAAAGAGCAAGCTAACACAT
TGTCTTAAGCTGATCAGGGATTTTTTGTATATAAGTCTGTGTTAAATCTGTATAATTCAGTCGAT
TTCAGTTCTGATAATGTTAAGAATAACCATTATGAAAAGGARAATTTGTCCTGTATAGCATCATT
ATTTTTAGCCTTTCCTGTTAATAAAGCTTTACTATTCTGTCCTCGGGCTTATATTACACATATAAC
TGTTATTTAAATACTTAACCACTAATTTTGARARATTACCAGTGTGATACATAGGAATCATTATIC
AGAATGTAGTCTGGTCTTITAGGAAGTATTAATAAGAAAATTTGCACATAACTTAGTTGATTCAGA
AAGGACTTGTATGCTGTTTTTCTCCCAAATGAAGACTCTTTTITGACACTAAACACTTTTTAARAR
GCTTATCTTTGCCTTCTCCARACAAGAAGCAATAGTC TCCAAGTCAATATAAATTCTACAGAARA
TAGTGTTCITTITICTCCAGARARARTGCTTGTGAGAATCATTAAAACATGTGACAATTTAGAGATT
CTTTGTTTTATTTCACTGATTAATATACTGTGGCARATTACACAGATTATTARAATTTTTTTACAA
GAGTATAGTATATTTATTTGAAATGGGARAAAGTGCATTTTACTGTATTTTGTGTATTTIGTTTAT
TTCTCAGAATATGGAAAGAAAATTARAAATGTGTCAATAAATATTTTCTAGAGAGTAA
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FIGURE 108

MAREDSVRKCLRCLLYALNLLFWLMS ISVLAVSAWMRDYLNNVLTLTAETRVEEAVILTYEFPVVHP

VMIAVCCFLIIVGMLGYCGTVKRNLLLLAWY FGSLLVIFCVELACGVHTYEQELMVEPVOWSDMVT
LKARMTNYGLPRYRWLTHAWNFFQREFKCCGVVYFTDWLEMTEMDWPPDSCCVREFPGCSKOAHO
EDLSDLYQEGCGKKMYSFLRGTKQLQVLRFLGISIGVIQILAMILTITLLWALYYDRREPGTDOM
MSLENDNSQHLSCPSVELLKP3SLSRIFEHTSMANSFNTHFEMEEL

Signal peptide:

amino acids 1-33

Transmembrane domains:

amino aclds 12-35, 57-86, 94-114, 226-248
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FIGURE 109

CCAAGGCCAGAGCTGTGGACACCTTATCCCACTCATCCTCATCCTCTICCTCTGATAAAGCCCCTACCAGTGCT
GATARAGTCTTICTCGTGAGAGCCTAGAGGCCTTAAAAAAAAAAGTGCTTGAAAGAGAAGGGGACARAGGARCA
CCAGTATTAAGAGGATTTTCCAGTGTTTCTGGCAGTTGGTCCAGAAGGATGCCTCCATTCCTGCTTCICACCTG
CCTCTTCATCACAGGCACCTCCGTGTICACCCGTGGCCCTAGATCCTTGTTCTGCTTACATCAGCCTGAATGAGC

CCTGGAGGAACACTGACCACCAGTTGGATGAGTCTCAAGGTCCTCCTCTATGTGACRACCATGT GAATGGGGAG
TGETACCACTTCACGGGCATGGCGGGAGATGCCATGCCTACCTTICTGCATACCAGAAAACCACTGTGGAACCCA
CGCACCTGTCTGGCTCAATGGCAGCCACCCCCTAGAAGGCGACGGCATTGTGCARCGCCAGGCTTGTGCCAGCT
TCAATGGGAACTGCTGTCTCTGGARCACCACGGETGGARAGTCAAGGCTTGCCCTGGAGGCTACTATGTGTATCGT
CIGACCAAGCCCAGCGTCTGCTITCCACGTCTACTGTGGTCATTTTTATGACATCTGCGACGAGGACTGCCAT GG
CAGCTGCTCAGATACCAGCGAGTGCACATGCGCTCCAGGAACTGTGCTAGGCCCTGACAGGCAGACATGCITTG
ATGAAAATGRAATGTGAGCAAAACAACGGTGGCTGCAGTGAGATCTGTGTGAACCTCAAAAACTCCTACCGCTGT
GAGTGTGGGGTTGGCCGTGTGCTAAGAAGTGATGGCARGACTTGT GAAGACGT TGAAGGATGCCACAATAACAA
TGGTGGCTGCAGCCACTCTTGCCTTIGGATCT GAGAAAGGCTACCAGTGTGAATGTCCCCGEGGCCTGGTGCTGT
CTGAGGATAACCACACTTGCCARGTCCCTGT GTTGTGCAAATCARAT GCCATTGAAGTGAACATCCCCAGGGAG
CTGGTTGGTGGCCTGGAGCTCITCCTGACCAACACCTCCTGCCGAGGAGTGTCCAACGGCACCCATGTCAACAT
CCTCTTCTCTCTCAAGACATGIGGTACAGTGGTCGATGTGGTGAATGACAAGATTGTGGCCAGCAACCTCGTGA
CAGGTCTACCCAAGCAGACCCCGGGGAGCAGCGGGGACTTICATCATCCGAACCAGCAAGCTGCTGATCCCGETG
ACCTGCGAGTTTCCACGCCTGTACACCATTTCTGAAGGATACGTTCCCAACCTTCGAAACTCCCCACT GGAAAT
CATGAGCCGAAATCATGGGATCTTCCCATTCACTCTGGAGATCTTCARGGACAAT GAGT TTGAAGAGCCTTACC
GGGAAGCTCTGCCCACCCTCRAAGCTTCGTGACTCCCTCTACTTTGGCATTGAGCCCGTGGTGCACGTGAGCGGT
TTGGAAAGCTTGETGGAGAGCTGCTTT GCCACCCCCACCTCCARGATCGACGAGGTCCTGARATACTACCTCAT
CCGGGATGGCTGTIGTTTCAGATGACTCGGTARAGCAGTACACATCCCGGGATCACCTAGCAAAGCACTTCCAGG
TCCCTIGTCTTCAAGT TTGTGGGCAAAGACCACAAGGAAGTGTTTCTGCACTGCCGGETICTTGTCTGTGGAGTG
TTGGACGAGCGTTCCCGCTGTGCCCAGGGTTGCCACCGGCCAATGCGTCGTCGGGCAGCAGGAGAGGACTCAGC
CEGTCTACAGGGCCAGACGCTAACAGGCGGCCCGATCCGCATCGACTGGGAGGACTAGTTCGTAGCCATACCTC
GAGTCCCTGCATTGGACGGCTCTGCTCTTTGGAGCTTCTCCCCCCACCGCCCTCTAAGAACATCTGCCAACAGE
TGGETTCAGACTTCACACT GTGAGTTCAGACTCCCAGCACCAACTCACTCTGATTCTGGTCCATTCAGTGGGCA
CAGGICACAGCACTGCTGAACAATGTGGCCTGGGTGGGGTTTCATCTTTCTAGGGTITGAAAACTAAACTGTICCA
CCCAGARAGACACTCACCCCATTTICCCTICATTTCTTTCCTACACTTARATACCTCGTGTATGGT GCAATCAGAC
CACAAAATCAGAAGCTGGGTATAATATTTCAAGTTACAAACCCTAGAAAAATTAAACAGTTACTGAAATTATGA
CTTAAATACCCAATGACTCCTTARATATGTARATTATAGT TATACCT TGAAATT TCAATTCAAATGCAGACTAR
TTATAGGGAATTTGGAAGTGTATCAATAAAACAGTATATAATTTT
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FIGURE 110

MPPELLLTCLFITGTSVSPVALDPCSAY ISLNEPWRNT DHQLDESQGPPLCDNHVNGEWI HETGMAGDAMP

TECIPENHCGTHAPVWLNGSHPLEGDGIVQROACASFNGNCCLWNT TVEVKACPGGYYVYRLTKPSVCEFHV
YCGHFYDICDEDCHGSCSDTSECTCAPGTVLGPDROTCFDENECEQNNGGCSEICVNLKNSYRCECGVGRY
LRSDGKTCEDVEGCHNNNGGCSHSCLGSEKGYQCECPRGLVLSEDNHTCOQVPVLCKSNATEVNIPRELVGG
LELFLTNTSCRGVSNGTHVNILFSLKTCGTVVDVVNDKIVASNLVTGLPRQTPGSSGDFIIRTSKLLIFPVT
CEFPRLYTISEGYVPNLRNSPLEIMSRNHGIFPFTLEIFRDNEFEEPYREALPTLKL.RDSLYFGIEPVVHV
SGLESLVESCFATPTSKIDEVLKYYLIRDGCVSDDSVKOYTSRDHLAKHEQVPVEFKEVGKDHKEVELHCRV
LVCGVLDERSRCAQGCHRRMRRGAGGEDSAGLOGQTLTGCPIRIDWED

Important features of the protein:
Signal peptide:

amino acids 1-16

N-glycosylation sites.
amino acids 89-93, 116-120, 259-263, 291-295, 299-303

Tyrosine kinase phosphorylation sites.

amino acids 411-418, 443-451

N-myristoylation sites.
amine acids 226-232, 233-23%, ' 240-246, 252-258, 226-302, 300-30¢,
522-528, 531-537

Aspartic acid and asparagine hydroxylation site.

amino acids 197-209

ZP domain proteins.

amino acids 431-457

Calcium-binding EGF-like proteins.

amino acids 191-212, 232-253
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FIGURE 111

GAGAGAGGCAGCAGCTTCCTCAGCGCACARGGATGCTEGECETGAGGGACCAAGGCCTGCCCTGCACTCGG

GCCTCCTCCAGCCAGTGCTGACCAGGGACTTCTGACCTGCTGGCCAGCCAGGACCTGTGTGGGGAGGCCCT
CCTECTGCCTTGEEETCGACAATCTCAGCTCCAGGCTACAGGGAGACCGGGAGGATCACAGAGCCAGCATGT
TACAGGATCCTGACAGTGATCAACCTCTGAACAGCCTCGATGTCAAACCCCTGCGCAAACCCCGTATCCCC
ATGGAGACCTTCRGRARAGGTGGGGATCCCCATCATCATAGCACTACTGAGCCTGGCGAGTATCATCATTGT
GGTTGTCCTCATCAAGGTGATTCTGGATARATACTACTTCCTCTGCGGGCAGCCTCTCCACTTCATCCCGA
GGAAGCAGCTGTGTGACGGCAGAGCTGGACTGTCCCTTGGGGGAGGACGAGGAGCACTGTGTCARAGAGCTTC
CCCGAAGGGCCTGCAGTGGCAGTCCGCCTCTCCAAGGACCGATCCACACTGCAGGTGCTGGACTCGGCCAC
AGGGAACTGGTTCTCTGCCTGTTTCGACARCTTCACAGAAGCTCTCGCTGAGACAGCCTGTAGGCAGATGG
GCTACAGCAGAGCTGTGGAGATTGGCCCAGACCAGGATCTGGATGT TGTTGAAATCACAGAARACAGCCAG
GAGCTTCGCATGCGGARCTCARGTGGGCCCTGTCTCTCAGGCTCCCTGEGTCTCCCTGCACTGTCTTGCCTG
TGGGAAGAGCCTGAAGACCCCCCGTGTGETGGET GGGGAGGAGGCCTCTGTGGATTCTTGGCCTTGGCAGSE
TCAGCATCCAGTACGACAAACAGCACGTCTGTGGAGGGAGCATCCTGGACCCCCACTGGGTCCTCACGGCA
GCCCACTGCTTCAGGARACATACCGATGTGTTCARCTGGAAGGTGCGGGCAGGCTCAGACAAACTGGGCAG
CTTCCCATCCCTGGCTGTGGCCARGATCATCATCATTGAATTCAACCCCATGTACCCCARAGACAATGACA
TCGCCCTCATGAAGCTGCAGTTCCCACTCACTTTCTCAGGCACAGTCAGGCCCATCTGTCTGCCCTTCTTT
GATGARGGAGCTCACTCCAGCCACCCCACTCTGGATCAT TGGATGGGGCTTTACGAAGCAGABRTGGAGGGAR
GATGTCTGACATACTGCTGCAGGCGTCAGTCCAGGTCATTGACAGCACACGGTGCAATGCAGACGATGCGT
ACCAGGGGGAAGTCACCGAGARGATGATGTGTGCAGGCATCCCGGAAGGGGGTGTGGACACCTGCCAGGST
GACAGTGGTGGGCCCCTGATGTACCAATCTGACCAGTGGCATGTGGTGGGCATCCTTAGCTGGGGCTATGG
CTGCGGGGGCCCGAGCACCCCAGGAGTATACACCAAGGTCTCAGCCTATCTCAACTGGATCTACAATGTCT
GGAAGGCTGAGCTGTAATGCTGCTGCCCCTTTGCAGTGCTGEGAGCCGCTTCCTTCCTGCCCTGCCCACCT
GGGGATCCCCCARAGTCAGACACAGAGCAAGAGT CCCCTTGGGTACACCCCTCTGCCCACAGCCTCAGCAT
TTCTTGGAGCAGCARAGGGCCTCAATTCCTGTAAGAGACCCTCGCAGCCCAGAGGCGCCCAGAGGAAGTCA
GCAGCCCTAGCTCGGCCACACTTGGTGCTCCCAGCATCCCAGGGAGAGACACAGCCCACTGARCAAGGTCT
CAGGGGTATTGCTAAGCCAAGAAGGAACTTTCCCACACTACTGAATGCGAAGCAGGCTGTCTTGTAARRAGCC
CAGATCACTGTGGGCTGGAGAGGAGAAGGAARGGGTCTGCGCCAGCCCTGTCCGTCTTCACCCATCCCCAR
GCCTACTAGAGCAAGAAACCAGTTGTAATATAAAATGCACTGCCCTACTGTTGGTATGACTACCGTTACCT
ACTGTTGTCATTGTTATTACAGCTATGGCCACTATTATTARAGAGCTGTGTAACATCTCTGGCARARAARA
AAAR
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FIGURE 112

MLODPDSDOQPLNSLDVKPLRKPRIPMETFRKVGIPIIIALLSLASITIIVVVLIKVILDKYYFLCG
QPLHFIPRKQLCDGELDCPLGEDEEHCVKSEFPEGPAVAVRLIKDRITLOVLDSATGNWFSACEFDN
FTEALAETACROMGYSRAVEIGPDQDLDVVE I TENSQELRMRNSSGPCLSGSLVSLHCLACGKSL
KTPRVVGGEEASVDSWPWOVSIQYDKQHVCGGS ILDPHWVLTAAHCFRKHTDVENWKVRAGS DKL
GSFPSLAVAKIIIIEFNPMYPKDNDIALMEKLQFPLTEFSGIVRPICLPFEFDEELTPATPLWITIGHG

FTRKONGGKMSDILLOASVOVIDSTRCNADDAY OGEVIEKMMCAGI PEGGVDTCQGDSGGPILMYQS
DOWHVVGIVSWGYGCGGPSTPGVYTKVSAYLNWIYNVWKAEL

Transmembrane domain:

amino acids 32-353 (typell)
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FIGURE 113

GGCTGGACTGGAACTCCTGGTCCCAAGTGATCCACCCGCCTCAGCCTCCCAAGGTGCTGTGATTA
TAGGTGTAAGCCACCGTIGTCTGGCCTCTGAACAACTTTTTCAGCAACTARARARAGCCACAGGAGT
TGAACTGCTAGGATTCTGACTATGCTGTGGTGGCTAGTGCTCCTACTCCTACCTACATTAARATC
TGTTTTTTIGTICTCTTGTAACTAGCCTTTACCTTCCTAACACAGAGGATCTGTCACTGTGGCTCT
GGCCCABRACCTGACCTTCACTCTGGARACGAGARACAGAGGTTTCTACCCACACCGTCCCCTCGAAG
CCGGGGACAGCCTCACCTTGCTGGCCTCTCGCTGGAGCAGTGCCCTCACCAACTGTCTCACGTCT
GGAGGCACTGACTCGGGCAGTGCAGCTAGCTGAGCCTCTTGGTAGCTGCGGCTTTCAAGGTGGGC
CTTGCCCTGGCCGTAGAAGGGATEQ&CAAGCCCGAAGATTTCATAGGCGATGGCTCCCACTGCCC
AGGCATCAGCCTTGCTGTAGTCAATCACTGCCCTGGGGCCAGCGACGEELCETGGACACCTGCTCA
GAAGCAGTGGGTGAGACATCACGCTGCCCGCCCATCTARCCTTTTCATGTCCTGCACATCACCTG
ATCCATGGGCTAATCTGAACTCTGTCCCAAGGAACCCAGAGCTTGAGTGAGCTGTGGCTCAGALC

CAGARGGGGTCTGCTTAGACCACCTGGTTTATGTGACAGGACTTGCATTCTCCTGGARCATGAGG
GARCGCCGGAGGRAAGCARAGTGGCAGGGAAGGAACTTGTGCCARAATTATGGGTCAGARAAGATG
GAGGTGTTGGGTTATCACAAGGCATCGAGTCTCCTGCATTCAGTGGACATGTGGGGGARAGGGCTG
CCGATGGCGCATGACACACTCGGGACTCACCTCTGGGGCCATCAGACAGCCGTTTCCGCCCCGAT
CCACGTACCAGCTGCTGAAGGGCAACTGCAGGCCGATGCTCTCATCAGCCAGGCAGCAGCCAAAR
TCTGCGATCACCAGCCAGGGGCAGCCGTCTGGGAAGGAGCARGCAARGTGACCATTTCTCCTCCC
CTCCTTCCCTCTGAGAGGCCCTCCTATGTCCCTACTARARAGCCACCAGCAAGACATAGCTGACAGG
GGCTAATGGCTCAGTGTTGGCCCAGGAGGTCAGCAAGGCCTGAGAGCTGATCAGAAGGGCCTGCT
GTGCGAACACGGAAATGCCTCCAGTAAGCACAGGCTGCAAAATCCCCAGGCAAAGGACTGTGTGG
CTCRATTTAAATCATGTTCTAGTAATTGGAGCTGTCCCCAAGACCAAAGGAGCTAGAGCTTGGTT
CAAATGATCTCCAAGGGCCCTTATACCCCAGGAGACTTTGATTTGAAT TTGARACCCCARRTCCA
AACCTAAGAACCAGGTGCATTAAGAATCAGTTATTGCCGGGTGTGGTGGCCTGTAATGCCAACAT
TTTGCGAGGCCCAGGCGGGTAGATCACCTGAGGTCAGGAGT TCAAGACCAGCCTGGCCAACATGG
TGAAACCCCTGTCTCTACTAAAAATACAAAARAACTAGCCAGGCATGGTGGTGTGTGCCTGTATC
CCAGCTACTCGGGAGGCTGAGACAGGAGAATTACT TGAACCTGGGAGGTGAAGGAGGCTGAGACA
GGAGAATCACTTCAGCCTGAGCAACACAGCGAGACTcTGTCTCAGAAAAAATAAAAAAAGAATTA
TGGTTATTTGTAA



Patent Application Publication Sep. 25,2003 Sheet 114 of 168 US 2003/0180917 A1

FIGURE 114

MLWWLVLLLLPTLKSVFCSLVTSLYLPNTEDLSLWLWPKPDLHSGTRTEVSTHTVPSKPGTASPC
WPLAGAVPSPTVSRLEALTRAVQOVAEPLGSCGFQGGPCPGRRRD

Signal peptide:

amino acids 1-15
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FIGURE 115

CAGCAGTGGTCTCTICAGTCCTCTCARAGCAAGGAAAGAGTACTGTGTGCTGAGAGACCATGGCAA
AGAATCCTCCAGAGAATTGTGAAGACTGTCACATTCTAAATGCAGAAGCTTTTARAATCCAAGAAR

ATATGTAAATCACTTAAGATTTGTGGACTGGTGTTTGGTATCCTGGCCCTAACTCTAATTGTCCT
GTTTTGGEGEAGCAAGCACT TCTGGCCGEAGGTACCCARARAAGCCTATGACATGGAGCACACTT
TCTACAGCAATGGAGAGARGAAGAAGATTTACATGGAAATTGATCCTGTGACCAGAACTGARATA
TTCAGAAGCGGAAATGGCACTGATGARACATTGGARGTGCACGACT TTARAAACGGATACACTGG
CATCTACTTCOTGGGTCTTCARARATG T TT TATCARAACTCAGAT TARAGTGATTCCTGAATTTT
CTGAACCAGAAGAGGAAATAGATGAGAATGARGARATTACCACAACTTTCTTTGAACAGTCAGTG
ATTTGGGTCCCAGCAGAAAAGCCTATTGAAAACCGAGATTTTCT TARARATTCCARAATTCTGGA
GATTTGTGATAACGTGACCATGTATTGGATCAATCCCACTCTARTATCAGTTTCTGAGTTACAAG
ACTTTCACGAGGACGGAGAAGATCTTCACT TTCCTGCCAACGAARAAARAGGGATTGARCARAAT
GAACAGTGGGTGGICCCTCAAGTGARAGTAGAGAAGACCCGTCACGCCAGACARGCAAGTGAGGA
AGAACTTCCAATARATGACTATACTGAAAATGGAATAGAATTTGATCCCATGCTGGATGAGAGAG
GTTATTGTTGTATTTACTGCCGTCGAGGCAACCGCTATTGCCGCCGCGTCTGTGAACCTTTACTA
GGCTACTACCCATATCCATACTGCTACCAAGGAGGACGAGTCATCTGTCGTGTCATCATGCCTTG
TARCTGGTGGGTGECCCGCATGCTGGGGAGGGTCTAATAGGAGGT TTGAGCTCARATGCTTAAAC
TGCTGGCAACATATAATAAATGCATGCTATTCAATGAATTTCTGCCTATGAGGCATCTGGCCCCT
GGTAGCCAGCTCTCCAGAATTACTTGTAGGTAATTCCTCTCTTCATGT TCTARTARACTTCTACA
TTATCACCAAAARAAAARARAAARAAR



Patent Application Publication Sep. 25,2003 Sheet 116 of 168 US 2003/0180917 A1

FIGURE 116

MARKNPPENCEDCHILNAEAFKSKKICKSLKICCLVFGILALTLIVLFWGSKHFWPEVPKKAYDME
HTFYSNGEKKKIYMEIDPVTRTEIFRSGNGTDETLEVHEHDFRNGYTGIYFVGLOKCFIKTQIKVIP
EFSEPEEEIDENEEITTTFFEQSVIWVPAEKPIENRDFLKNSKILEICDNVTMYWINPTLISVSE
LODFEEEGEDLHFPANERKKGIEQNEQWVVPOVKVEKTREARQASEEELPINDYTENGIEFDPMLD
ERGYCCIYCRRGNRYCRRVCEPLLGYYPYPYCYQGGRVICRVIMPCNWWVARMLGRY

Important features- of the protain:
Signal peptide:

amino acids 1-40

Transmembrane domain:

"amino acids 25-47 (type II)

N-glycosylation sites.
amino acids 94-97, 180-183

Glycosaminoglycan attachment sites.
amino acids ©2-%5, 70-73, 85-88, 133-136, 148-151, 192-195, 239-
242

N-myristoylation sites.

amino acids 33-38, 95-100, 116-121, 215-220, 272-277

Microbodies C-terminal targeting signal.

amino acids 315-317

Cytochrome ¢ family heme-binding site signature.

amino acids 9-~14
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FIGURE 117

GAGCTCCCCTCAGGAGCGCGTTAGCTTCACACCTTCGGCAGCAGGAGGEGCGGCAGCTTCTCGCAGGCGGCA -

GGGCGGGCEGCCAGGATCATETCCACCACCACATGCCAAGTGGTGGCGTTCCTCCTGTCCATCCTGGGGCT
GGCCGGCTGCATCGCGGCCACCGEGATGGACATGTGGAGCACCCAGGACCTGTACGACAACCCCGTCACCT
CCGTGTTCCAGTACGAAGGGCTCTGGAGGAGCTGCGTGAGGCAGAGTTCAGGCTTCACCGAATGCAGGCCC
TATTTCACCATCCTGGGACT TCCAGCCATGCTGCAGGCAGTGCGAGCCCTGATGATCGTAGGCATCGTCCT
GEGTGCCATTGGCCTCCTGGTATCCATCTTTGCCCTGARATGCATCCGCATTGGCAGCATGGAGGACTCTG
CCAAAGCCAACATGACACTGACCTCCGGGATCATGT TCATTGTCTCAGGTCTTTGTGCAATTGCTCGAGTG
TCTGTGTTTGCCARCATGCTGGTGACTAACTTCTGGATGTCCACAGCTAACATGTACACCGGECATGGGETGE
GATGGTGCAGACTGTTCAGACCAGGTACACATTTGGTGCGGCTCTGTTCGTGGGCTGGGTCGCTGGAGGCC
TCACACTAATTGGGGGTGTGATGATGTGCATCGCCTGCCGGGGCCTGGCACCAGAAGAAACCAACTACAAA
GCCGTTTCTTATCATGCCTCAGGCCACAGTGT TGCCTACAAGCCTGGAGGCTTCAAGGCCAGCACTGGCTT
TGGGTCCAACACCAAAAACAAGAAGATATACGATGGAGGTGCCCGCACAGAGGACGAGGTACAATCTTATC
CTTCCAAGCACGACTATGTGZ&&TGCTCTAAGACCTCTCAGCACGGGCGGAAGAAACTCCCGGAGAGCTCA
CCCAAAAAACAAGGAGATCCCATCTAGATTTCTTCTTGCTTTTGACTCACAGCTGGARGTTAGARAAGCCT
CGATTTCATCTTTGGAGAGGCCAARTGETCTTAGCCTCAGTCTCTGTCTCTARATATTCCACCATAARACA
GCTGAGTTATTTATGAATTAGAGGCTATAGCTCACATTTTCAATCCTCTATTICTTTTTTTARATATAACT
TTCTACTCTGATGAGAGAATGTGGTTTTAATCTCTCTCTCACATTTTGATGAT TTAGACAGACTCCCCCTC
TTCCTCCTAGTCAATAAACCCATTGATGATCTATTTCCCAGCTTATCCCCARGARARACTTTTGARAGGARA
GAGTAGACCCAAAGATGTTATTTITCTGCTGTTITGAATTTTGTCTCCCCACCCCCARCTTGGCTAGTAATAA
ACACTTACTGAAGAAGAAGCAATAAGAGAAAGATATTTGTAATCTCTCCAGCCCATGATCTCGGTTTTCTT
ACACTGTGATCTTAAAAGTTACCAAACCAAAGTCATTTTCAGTTTGAGGCAACCRAAACCTTTCTACTGLTG
TTGACATCTTCTTATTACAGCAACACCATTCTAGGAGTTTCCTGAGCTCTCCACTGGAGTCCTCTTTCTGT
CGCGGGTCAGAAATTGTCCCTAGATGAATGAGAAAATTATTTTTTTTAATTTAAGTCCTARATATAGTTAA
AATAAATAATGTTTTAGTAAAATGATACACTATCTCTGTGARATAGCCTCACCCCTACATGTGGATAGAAG
GABRATGAARAAATAATTGCTTTGACATTGTCTATATGGTACTTTGTAAAGTCATGCTTAAGTACAAATTCC
ATGARARGCTCACACCTGTAATCCTAGCACTTTGGGAGGCTGAGGAGGRAGGATCACTTGAGCCCAGRAGT
TCGAGACTAGCCTGCGGCAACATGGAGAAGCCCTGTCTCTACAAAATACAGAGAGAARARATCAGCCAGTCA
TGGTGGCATACACCTGTAGTCCCAGCAT TCCGGGAGGLCTCGAGGTGGGAGGATCACT TGAGCCCAGGGAGGT
TGGGECTGCAGTGAGCCATGATCACACCACTGCACTCCAGCCAGGTGACATAGCCGAGATCCTGTCTAAAAA
AATAAAAAATAAATAATGGAACACAGCAAGTCCTAGGAAGTAGGTTARRACTAATTCTTTAR
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FIGURE 118

MSTTTCQVVAFLLSILGLAGCIAATGMDMWS TODLYDNPVTSVEQYEGLWRSCVRQSSGFTECRP
YPTILGLPAMLOAVRALMIVGIVLGAIGLLVSIFALKCIRIGSMEDSAKANMTLTSGIMFIVSGL
CAIAGVIVFANMLVTNFWMSTANMY TGMGGMVQTVQTRYTFGAALFVGWVAGGLTLIGGVMMCIA

CRGLAPEETNYKAVSYHASGHSVAYKPGGFKASTGFGSNTKNKKIYDGGARTEDEVQSYPSKHDY
v

Signal peptide:

amino acids 1-23

Transmembrane domains:

amino acids 81-100, 121-141, 173-194
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FIGURE 119

GGAAAAACTGTTCTCTTCTGTGGCACAGAGAACCCTGCTTCAAAGCAGAAGTAGCAGTTCCGGAGTCC
AGCTGGCTAAAACTCATCCCAGAGGATAATGGCAACCCATGCCTTAGAAATCGCTGGGCTGTTICTTG
GTGGTGTIGGAATGGTGGGCACAGTGGCTGTCACTGTCATGCCTCAGTGGAGAGTGT CGGCCTTCATT
GAAAACAACATCGTGGTTTTTGAAAACTTCTGGGAAGGACTGTGGATGAATTGCGTGAGGCAGGCTAA
CATCAGGATGCAGTGCAAAATCTATGATTCCCTGCTGGCTCTTTCTCCGGACCTACAGGCAGCCAGAG
GACTGATGTGTGCTGCTTCCGTGATGTCCTTCTTGGCTTTCATGATGGCCATCCTTGGCATGAAATGT
ACCAGGTGCACGGGGGACAATCGAGAAGGTGAAGGCTCACATTCTGCTGACGGCTGGAATCATCTTCAT
CATCACGGGCATGGTGGTGCTCATCCCTGTGAGCTGGGTTGCCAATGCCATCATCAGAGATTTCTATA
ACTCAATAGTGAATGTTGCCCAAAAACGTCAGCTTGGAGAAGCTCTCTACTTAGCATGGACCACGGCA
CTGGTGCTGATTGTTGGAGCAGCTCTGTTCTGCTGCGTTTT TTGT TGCABCGARAAGAGCAGTAGCTA
CAGATACTCGATACCTTCCCATCGCACAACCCAAARAAGTTATCACACCGGAAAGRAGTCACCGAGCG
TCTACTCCAGARAGTCAGTATGTGTAGTTGTGTATGTTTTTT TAACTTTACTATAARGCCATGCARATG
ACAAAAATCTATATTACTTTCTCAAAATGCACCCCARAGAAACTTTGATTTACTGTTCTTAACTGCCT
AATCTTAATTACAGGAACTGTGCATCAGCTATTTATGATTCTATAAGCTATTTCAGCAGRAATGAGATA
TTAAACCCAATGCTTTGATTGTTCTAGARAGTATAGTAATTTGTTTTCTAAGGTGGTTCAAGCATCTA
CTCTTTTTATCATTTACTTCAAAATGACATTGCTAAAGACTGCATTATTTTACTACTGTAATTTCTCC
ACGACATAGCATTATGTACATAGATGAGTGTAACATTTATATCTCACATAGAGACATGCTTATATGGT
TTTATTTAARATGAAATGCCAGTCCAT TACACTGAATAAATAGAACTCAACTATTGCTTTTCAGGGAA
.ATCATGGATAGGGTTGAAGAAGGTTACTATTAATTGTTTAAAAACAGCTTAGGGATTAATGTCCTCCA
TTTATAATGAAGATTAAAATGAAGGCTTTAATCAGCATTGTAAAGGAAATTGAATGGCTTTCTGATAT
GCTGTTTTTTAGCCTAGGAGTTAGARATCCTAACTTCTTTATCCTCTTCTCCCAGAGGCTTTTTITTIT
CTTGIGTATTAAATTAACATTTTTAAAACGCAGATATTTTGTCAAGGGGCTTTGCAT TCARACTGCTT
TTCCAGGGCTATACTCAGAAGAAAGATAAAAGTCTGATCTAAGARAAAGTGATGGTTTTAGGAAAGTG
AAAATATTTTTGTTTTTGTATTTGAAGAAGAATGATGCATTTTGACAAGAAATCATATATGTATGGAT
ATATTTTAATAAGTATTTGAGTACAGACTTTGAGGTTTCATCAATATAAATARAAGAGCAGAAAAATA
TGICTIGGTTTTCATTTGCTTACCAAAARAACAACAACAAAAAAAGTTGTCCTTTGAGAACTTCACCT
GCTCCTATGTGGGTACCTGAGTCAAAATTGTCATTTTTGTTCTGTGAAAAATAAATTTCCTTCTTGTA
CCATTTCTGTITTAGTTTTACTAAAATCTGTAAATACTGTATTTTTCTGTTTATTCCAAATTTGATGAA
ACTGACAATCCAATTTGAAAGTTTGTGTCGACGTCTGTCTAGCTTAAATGAATGTGTTCTATTTGCTT
TATACATTTATATTAATAAATTGTACATTTTTCTAATT
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FIGURE 120

MATHALEIAGLFLGGVGMVGTVAVIVMPOWRVSAFIENNIVVEFENEWEGLWMNCVRQOAN IRMQCK
IYDSLLALSPDLQAARGLMCAASVMS FLAFMMATLGMKCTRCTGDNERVKAHILLTAGIIFIITG
MVVLIPVSWVANAIIRDFYNSIVNVAQKRELGEALYLGWTTALVLIVGGALFCCVFCCNEKSSSY
RYSIPSHRTTQKSYHTGKKSPSVYSRSQYV

Signal peptide:

amino acids 1-17

Transmembrane domains:

amino acids 82-101, 118-145, 164-188
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FIGURE 121

GGAGAGAGGCGCGCGGGETGARAGGCGCATTGATGCAGCCTGCGGCGGCCTCGGAGCGCGGCGGAG
CCAGACGCTGACCACGTTCCTCTCCTCGGTCTCCTCCGCCTCCAGCTCCGCGCTGCCCGGCAGCT
GGGAGCCATGCGACCCCAGGGLCCCGCLGCLTCCCLGCAGCGGLUTCCGLGGCCTCCTGCTGCTCC
TGCTGCTGCAGCTGCCCGCGCCGTCGAGCGCCTCTGAGATCCCCAAGGGGAAGCAAAAGGECGCAG
CTCCGGCAGAGGGAGGTGGTGGACCTGTATAATGGAATGTGCTTACRAGGGCCAGCAGGAGTGCC
TGGTCGAGACGGGAGCCCTGGGGCCAATGTTATTCCGGGTACACCTGGGATCCCAGGTCGGGATG
GATTCARAGGAGARAAGGGGGAATGTCTGAGGGAALGCTTTGAGGAGTCCTGGACACCCAACTAC

AAGCAGTGTTCATGGAGTTCATTGAATTATGGCATAGATCTTGGGAAAATTGCGGAGTGTACATT
TACAAAGATGCGTTCAAATAGTGCTCTAAGAGTTTTGTTCAGTGGCTCACTTCGGCTARAATGCA
GAAATGCATGCTGTCAGCGTTGGTATTI TCACATTCAATGGAGCTGAATGTTCAGGACCTCTTCCC
ATTGAAGCTATAATTTATTTGGACCAAGGAAGCCCTGARAATGAATTCAACAATTARTATTCATCG
CACTTCTTCTGTGGAAGGACTTTGTGAAGCGAATTGGTCGCTGGATTAGTGGATGTTGCTATCTGGG
TTGGCACTTGTTCAGAT TACCCAARAGGAGATGCTTCTACTGGATGGARATTCAGT TTCTCGCATC
ATTATTGARGAACTACCAARATAAATGCTTTAATTTTCATTTGCTACCTCTTTTTTTATTATGCC
TTGGAATGGTTCACTTAAATGACATTTTAAATAAGTTTATGTATACATCTGAATGAAAAGCARAG
CTAAATATGTTTACAGACCAAAGTGTGATTTCACACTGTTTTTAAATCTAGCATTATTCATTTTG
CTTCAATCAAAAGTGGTTTCAATATTTTTTTTAGTTGGTTAGAATACTTTCTTCATAGTCACATT
CTCTCAACCTATAATTTGGAATATTGTTGTGGTCTTTTGTTTTTTCTCTTAGTATAGCATTTTTA
AAAAAATATAAAAGCTACCARATCTITTIGTACAATTIGTAARATGTTAAGAATTTTTTTTATATCTGT
TAAATAAAAATTATTTCCAACA
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FIGURE 122

MRPOGPAASPORLRGLLLLLLLQLPAPSSASEI PKGKQKAQLRQREVVDLYNGMCLQGPAGVPGR
DGSPGANVIPGTPGIPGRDGFKGEKGECLRESFEESWTPNYKQCSWSSLNYGIDLGKIAECTFTK

MRSNSALRVLFSGSLRLKCRNACCQORWY FTENGAECSGPLPIEAIIYLDOGSPEMNSTINIHRTS
SVEGLCEGIGAGLVDVAIWVGTCSDYPKGDASTGHWNSVSRIIIEELPK

Signal peptide:

amino acids 1-30

Transmembrane domain:

amino acids 195-217
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FIGURE 123

GCTGAGCGTGTGCGCGGTACGGGGCTCTCCTGCCTTCTGGGCTCCAACGCAGCTCTGTGGCTGAA
CTGGGTGCTCATCACGGGAACTGCTGGGCTATGGAATACAGATGTGGCAGCTCAGGTAGCCCCAA
ATTGCCTGGAAGAATACATCATGTTTTTCGATAAGAAGARATTGTAGGATCCAGTTTTTTTTTTA
ACCGCCCCCTCCCCACCCCCCARAAAAACTGTAAAGATGCAAAAACGTAATATCCATGAAGATCC
TATTACCTAGGAAGATTTTGATGTTTTGCTGCGAATGCGGTGTIGGGATTTATTTGTTCTTGGAG
TGTTCTGCGTGGCTGGCARAGAATAATGTTCCARAATCGGTCCATCTCCCAAGGGGTCCAATTTT
TCITCCTGGGTGTCAGCCAGCCCTGACTCACTACAGTGCAGCTGACAGGGGCTGTCATGCAACTG
GCCCCTAAGCCAAAGCARRAAGACCTAAGGACGACCTTTGAACAATACARAGCATGGGTTTCAATG
TAATTAGGCTACTGAGCGGATCAGCTGTAGCACTGGTTATAGCCCCCACTGTCTTACTGACAATG
CTTTCTTCTGCCGAACGAGGATGCCCTAAGGGCTGTAGGTGTGAAGGCARAATGCGTATATTGTGA
ATCTCAGAAATTACAGGAGATACCCTCAAGTATATCTGCTGGTTGCTTAGGTTTGTCCCTTCGCT
ATAACAGCCTTCAAAAACTTAAGTATAATCAATTTAAAGGGCTCAACCAGCTCACCTGGCTATAC
CTTGACCATAACCATATCAGCAATATTGACGAAAATGCTTTTAATGGAATACGCAGACTCAAAGA
GCTGATTCTTAGTITCCAATAGAATCTCCTATTTTCT TAACAATACCTTCAGACCTGTGACAAATT
TACGGARACTTGGATCTGTCCTATAATCAGCTGCATTCTCTGGGATCTGAACAGTTTCGGGGCTTG
CGGAAGCTGCTGAGTTTACATTTACGGTCTAACTCCCTGAGAACCATCCCTGTGCGAATATTCCA
AGACTGCCGCAACCTGGAACTTTTGGACCTGGGATATAACCGGAT CCGARGTTTAGCCAGGAATG
TCTTTGCTGGCATGATCAGACTCARAGAACT TCACCTGGAGCACAATCAATTTTCCAAGCTCAAC
CTGGCCCTTTTTCCAAGGTTGGTCAGCCTTCAGAACCTTTACT TGCAGTGGAATAARATCAGTGT
CATAGGACAGACCATGTCCTGGACCTGGAGCTCCTTACARAAGGCTTGATT TATCAGGCAATGAGA
TCGAAGCTTTCAGTGGACCCAGTGTTTITCCAGTGTGTCCCGARATCTGCAGCGCCTCAACCTGGAT
TCCAACAAGCTCACATTTATTGGTCAAGAGATTTTGGATTCTTGGATATCCCTCAATGACATCAG
TCTTGCTGGGAATATATGGGAATGCAGCAGAAATATTTGCTCCCTTGTAAACTGGCTGAAAAGTT
- TTARAGGTCTAAGGGAGAATACAATTATCTGTGCCAGTCCCAARGAGCTGCAAGGAGTARATGTG
ATCGATGCAGTGAAGARCTACAGCATCTGTGGCAARAGTACTACAGAGAGGTTTGATCTGGCCAG
GGCTCTCCCAAAGCCGACGTTTAAGCCCAAGCTCCCCAGGCCGAAGCATGAGAGCAAACCCCCTT
TGCCCCCGACGGTGGGAGCCACAGAGCCCGGCCCAGAGACCGATGCTGACGCCGAGCACATCTCT
TTCCATAAAATCATCGCGGGCAGCGTGGCGCTTITTCCTGTCCGTGCTCGTCATCCTGCTGGTTAT
CTACGTGTCATGGAAGCGGTACCCTGCGAGCATGAAGCAGCTGCAGCAGCGCTCCCTCATGCGRAA
GGCACAGGAAAAAGAAARGACAGTCCCTARAAGCAAATGACTCCCAGCACCCAGGAATTTTATGTA
GATTATAAACCCACCAACACGGAGACCAGCGAGATGCTGCTGAATGGGACGGGACCCTGCACCTA
TAACAAATCGGGCTCCAGGGAGTGTGAGGTATGAACCATTGTGATAAAAAGAGCTCTTARAAGCT
GGGARATAAGTGGTGCTTTATTGAACTCTGGTGACTATCAAGGGAACGCGATGCCCCCCCTICCCE
TTCCCTCTCCCTCTCACTTTGGTGGCAAGATCCTTCCTTGTCCGTTTTAGTGCATTCATAATACT
GGTCATTTTCCTCTCATACATAATCARCCCATTGAAATTTARATACCACAATCAATGTGARGCTT
GAACTCCGGTTTAATATAATACCTATTGTATAAGACCCTTTACTGATTCCATTAATGTCGCATTT
GTTTTAAGATAAARACTTCTTTCATAGGTAAAARANARAAR
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FIGURE 124

MGENVIRLLSGSAVALVIAPTVLLTMLSSAERGCPKGCRCEGKMVYCESQKLOEIPSSISAGCLG
LSLRYNSLOKLKYNQFKGLNQLTWLYLDHNEISNIDENAFNGIRRLKELILSSNRISYFLNNTFR
PVTNLRNLDLSYNQLHSLGSEQFRGLRKLLSLHLRSNSLRTIPVRIFQDCRNLELLDLGYNRIRS

LARNVFAGMIRLKELHLEHNQFSKLNLALFPRLVSLONLYLOWNKISVIGOTMEWTIWSSLORLDL
SGNEIEAFSGPSVFQCVPNLQRLNLDSNKLTFIGQEILDSWISLNDISLAGNIWECSRNICSLVN
WLKSFKGLRENT T ICASPKELQGVNVIDAVKNYSICGKS TTERFDLARALPKPTFKPKLPRPKHE
SKPPLPPTVGATEPGPETDADAERISFHKIIAGSVALFLSVLVILLVIYVSWKRYPASMKQLQQOR
SLMRRHRKKKRQSLKOMTPSTQEEYVDYKPTNTETSEMLLNGTGPCTYNKSGSRECEV

Important features of the protein:
Signal peptide:

amino acids 1-33

Transmembrane domain:

amino acids 420-442

N-glycosylation sites. _
amino acids 126-129, 357-360, 426-499, 504-507

cAMP- and cGMP-dependent protéin kinase phosphorylation site.

amino acids 465~468

Tyrosine kinase phosphorylation site.

amino acids 136-142

N-myristoylation sites.

amino acids 11-16, 33~38, 245-250, 332-337, 497-502, 507-512
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FIGURE 125

CCGTTATCGTCTTGCGCTACTGC TGAATGT CCGTCCCGGAGGAGGAGGAGAGGCTTTTGCCGCTG

ACCCAGAGATGGCCCCGAGCGAGCAAATTCCTACTGTCCGGCTGCGCGGCTACCGTGGCCGAGCT
AGCRACCTTTCCCCTGGATCTCACAAAAACTCGACTCCARATGCAAGGAGARGCAGCTCTTGCTC
GGTTGGGAGACGGTGCARAGAGARTCTGCCCCCTATAGGGGAATGGTGCGCACAGCCCTAGGGATC
ATTGRAGAGGAAGGCTTTCTAAAGCTTTGGCAAGGAGTGACACCCGCCATTTACAGACACGTAGT
GTATTCTGGAGGTCGAATGGTCACATATGAACATCTCCGAGAGGTTGTGTTTGGCAAAAGTGAAG
ATGAGCATTATCCCCTTTGGAAATCAGTCATTGGAGGGATGATGGCTGGTGTTATTGGCCAGTTT
TTAGCCAATCCAACTGACCTAGTCGAAGGTTCAGATGCAAATGCARGGARAAAGGAAACTGGAAGSG
AARACCATTGCGATTTCGTGGTGTACATCATGCATTTGCAAARATCTTAGCTGRAGGAGGAATAC
GAGGGCTTTGGGCAGGCTGGGTACCCAATATACAAAGAGCAGCACTGGTGAATATGGGAGATTTA
ACCACTTATGATACAGTGAAACACTACTTGGTATTGRAATACACCACTTGAGGACAATATCATGAC
TCACGGTTTATCAAGTTTATGTTCTGGACTGGTAGCTTCTATTCTGGGRACACCAGCCGATGTCA
TCAAAAGCAGAATAATGAATCAACCACGAGATARACARAGGAAGGGGACTTTTGTATAAATCATCG
ACTGACTGCTTGATTCAGGCTGTTCAAGGTGAAGGATTCATGAGTCTATATAAAGGCTTTTTACC

ATCTTGGCTGAGRATGACCCCTTGGTCAATGGTGTTCTGGCTTACTTATGARAAAATCAGAGAGA
TGAGTGGAGTCAGICCATTTTAA
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FIGURE 126

MSVPEEEERLLPLTQRWPRASKFLLSGCAATVAELATFPLDLTKTRLOMOGEAALARLGDGARES
APYRGMVRTALGIIEEEGFLKLWQGVTPAIYRHVVYSGGRMVTYEHLREVVFGKSEDEHYPLWKS
VIGGMMAGVIGOFLANPTDLVKVOMOMEGKRKLEGKPLRFRGVHHAFAKILAEGGIRGLWAGWVE

NIQRAALVNMGDLTTYDTVKHYLVLNTPLEDNIMTHGLSSLCSGLVASILGTPADVIKSRIMNQP
RDKQGRGLLYKSSTDCLICAVQGEGFMSLYKGFLPSWLRMT PHSMVEWLTYEKIREMSGVSPF

Transmembrane domains:

amino acids 25-38, 130-147, 233-248
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FIGURE 127

CGCGGATCGEGACCCARGCAGGTCGGCEGCEGCEECAGGAGAGCEGCCGGGCETCAGCTCCTCGAC
CCCCGTGTCGGGCTAGTCCAGCGAGGCGGACGGGCGGCETGGGCCCATGGCCAGGCCCGGCATEG
AGCGGTGGCGCGACCGGCTGGCGCTGGTGACGGGGGCCTCGGGGGGCATCGGCGCGGCCGTGGCT
CGGGCCCTGGTCCAGCAGGGACTGAAGGTGGTCGGCTGCGCCCGCACTGTGGGCAACATCGAGGA
GCTGGCTGCTGAATGTAAGAGTGCAGGCTACCCCGGGACTTTGATCCCCTACAGATGTGACCTAT

CARATGAAGAGGACATCCTCTCCATGTTCTCAGCTATCCGTTCTCAGCACAGCGGTGTAGACATC
TGCATCAACAATGCTGGCTTGGCCCGGCCTGACACCCTGCTCTCAGGCAGCACCAGTGGTTGGAA
GGACATGTTCAATGIGAACGTGCTGGCCCTCAGCATCTGCACACGGGAAGCCTACCAGTCCATGA
AGGAGCGGAATGTGGACGATGGGCACATCATTAACATCAATAGCATGTCTGGCCACCGAGTGTTA
CCCCTGTCTGIGACCCACTTCTATAGTGCCACCAAGTATGCCGTCACTGCGCTGACAGAGGGACT
GAGGCAAGAGCTTCGGGAGGCCCAGACCCACATCCGAGCCACGTGCATCTCTCCAGGTGTGGTIGE
AGACACAATTCGCCTTCARACTCCACGACAAGGACCCTGAGAAGGCAGCTGCCACCTATGAGCAR
ATGAAGTGTCTCAAACCCGAGGATGTGGCCGAGGCTGTTATCTACGTCCTCAGCACCCCCGCACA
CATCCAGATTGGAGACATCCAGATGAGGCCCACGGAGCAGGTGACCTAGTGACTGTGEGGAGCTCC
TCCTTCCCTCCCCACCCTTCATGGCTTGCCTCCTGCCTCTGGATTTTAGGTGTTGATTTCTGGAT
CACGGGATACCACTTCCTGTCCACACCCCGACCAGGGGCTAGAAAATTTGTTTGAGATTTTTATA
TCATCTTIGTCAAATTGCTTCAGTTGTAAATGTGARAARTGGGCTGGGGARARGGAGGTGGTGTCCC
TAATTGTTTTACTTGTTARCTTGTTCTTGTGCCCCTGGGCACTTGGCCTTTGTCTGCTCTCAGTG
TCTTCCCTTTGACATGGGAAAGGAGTTGTGGQCAAAATCCCCATCTTCTTGCACCTCAACGTCTG
TGGCTCAGGGCTGCGGETCGCAGAGGGAGGCCTTCACCTTATATCTGTGTTGTTATCCAGGGCTCC
AGACTTCCTCCTCTGCCTGCCCCACTGCACCCTCTCCCCCTTATCTATCTCCTTCTCGGCTCCCC
AGCCCAGTCTTGGCTTCTTGTCCCCTCCTGGGGTCATCCCTCCACTCTGACTCTGACTATGGCAG
CRGAACACCAGGGCCTGGCCCAGTEGATTTCATGGTGATCATTAAAARAGARAAATCGCARACCAA
AARAADAAAD



Patent Application Publication Sep. 25,2003 Sheet 128 of 168 US 2003/0180917 A1

FIGURE 128

MARPGMERWRDRLALVTGASGGIGAAVARALVQQOGLEKVVGCARTVGNIEELAAECKSAGYPGTLI
PYRCDLSNEEDILSMFSAIRSQHSGVDICINNAGLARPDTLLSGSTSGWKDMENVNVLALSICTR
EAYQSMKERNVDDGHIININSMSGHRVLPLSVTHFYSATKYAVTALTEGLRQELREAQTHIRATC
ISPGVVETQFAFKLHDKDPEKAAATYEQMKCLKPEDVAEAVIYVLSTPAHIQIGDIQMRPTEQVT

Important features of the protein:
Signal peptide:

amino acids 1-17

N-myristoylation sites.
amino acids 18-24, 21-27, 22-28, 24-30, 40-46, 90-96, 109-115,
139-205

Short-chain alcohol dehyrogenase.

amino acids 30-42, 104-114
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FIGURE 129

ARCTTCTACATGGGCCTCCTGCTGCTGGTGCTCTTCCTCAGCCTCCTGCCGGTGGCCTACACCAT
CATGTCCCTCCCACCCTCCTTTGACTGCGGGCCGTTCAGGTGCAGAGTCTCAGTTGCCCGGGAGC
ACCTCCCCTCCCGAGGCAGTCTGCTCAGAGGGCCTCGGCCCAGAATTCCAGTTCTGGT TTCATGC
CAGCCTGTARAAGGCCATGGAACTTTGGGTGAATCACCGATGCCATTTARGAGGGTTTTCTGCCA
GGATGGAAATGTTAGGTCGTTCTGTGTCTGCGCTGTTCATTTCAGTAGCCACCAGCCACC&GTGG
CCGTTGAGTGCTTGAAAEQ&GGAACTGAGAAAATTAATTTCTCATGTATTTTTCTCATTTATTTA
TTAATTTTTAACTGATAGTTGTACATATTTGGGGGTACATGTGATATTTGGATACATGTATACAA
.TATATAATGATCAAATCAGGGTAACTGGGATATCCATCACATCAAACATTTATTTTTTATTCTTT

TTAGACAGAGTCTCACTCTGTCACCCAGGCTGGAGTGCAGTGGTGCCATCTCAGCTTACTGCAAC
CTCTGCCTGCCAGCTTCAAGCGATTCTCATGCCTCCACCTCCCAARGTAGCTGGGACTACAGGCAT
GCACCACAATGCCCAACTAATTTTTGTATTTTTAGTAGAGACGGGGTTTTGCCATGTTGCCCAGG
CTGGCCTTGAACTCCTGGCCTCARACAATCCACTTGCCTCGGCCTCCCARAAGTGTTATGATTACA
GGCGTGAGCCACCGTGCCTGGCCTAARCATTTATCTTTTCTTTGTGTTGGGAACTTTGAAATTAT
ACAATGAATTATTGTTAACTGTCATCTCCCTGCTGTGCTATGGAACACTGGGACTTCTTCCCTCT
ATCTAACTGTATATTTGTACCAGTTAACCAACCGTACTTCATCCCCACTCCTCTCTATCCTTCCC
AACCTCTGATCACCTCATTCTACTCTCTACCTCCATGAGATCCACTTITTTTAGCTCCCACATGTG
AGTARGARAATGCAATATTTGTCTTTCTGTGCCTGGCTTATTTCACTTAACATAATGACTTCCTG
TTCCATCCATGTTGCTGCAAATGACAGGATTTCGTTCTTAATTTCAATTARAAATAACCACACATG
GCAAARA
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FIGURE 130

MGLLLLVLFLSLLPVAYTIMSLPPSFDCGPFRCRVSVAREHLPSRGSLLRGPRPRIPVLVSCQPV

KGHGTLGESPMPFKRVFCQDGNVRS FCVCAVHFSSHQPPVAVECLK

Important features of the protein:
Signal peptide:

aminoc acids 1-18

N-myristoylation site.

amino acids §6-92

Zinc carboxypeptidases, zinc-binding region 2 signature.

amino acids 68-79
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FIGURE 131

TTCTGAAGTAACGGAAGCTACCTTGTATARRGACCTCAACACTGCTGACCATGATCAGCGCAGCCTGGAGC
ATCTTCCTCATCGGGACTARAATTGGGCTGTTCCTTCAAGTAGCACCTCTATCAGTTATGGCTAAATCCTG
TCCATCTGTGTGTCGCTGCGATGCGGGTTTCATTTACTGTAATGATCCCTTTCTGACATCCATTCCAACAG

GARTACCAGAGGATGCTACAACTCTCTACCTITCAGAACAACCARATARATARTGCTGGGATTCCTTCAGAT
TTGAAAAACTTGCTGARAGTACGAAAGAATATACCTATACCACAACAGTTTAGATGAATTTCCTACCAACCT
CCCAAAGTATGTAAAAGAGTTACATTTGCAAGAARATAACATAAGGACTATCACTTATGATTCACTTTCAL
AAATTCCCTATCTGGAAGANTTACATTTAGATGACAACTCTGTCTCTGCAGTTAGCATAGAAGAGGGAGCA
TTCCGAGACAGCAACTATCTCCGACTGCTTTTCCTGTCCCGTAATCACCTTAGCACAATTCCCTGGGGTTT
GCCCAGGACTATAGAAGARCTACGCTTGGATGATAATCGCATATCCACTATTTCATCACCATCTCTTCAAG
GTCTCACTAGTCTAAAACGCCTGGTTCTAGATGGARACCTGTTGAACAATCATGGTTTAGGTGACRABAGTT
TTCTTCAACCTAGTTAATTTGACAGAGCTGTCCCTGGTGCGGAATTCCCTGACTGCTGCACCAGTAAACCT
TCCAGGCACARACCTGAGGAAGCTTTATCTTCAAGATARACCACATCARTCGGGTGCCCCCARATGCTTTTT
CTTATCTAAGGCAGCTCTATCGACTGGATATGTCCAATAATAACCTAAGTAATTTACCTCAGGGTATCTTT
GATGATTTGGACAATATAACACAACTGATTCTTCGCAACAATCCCTGGTATTGCGGGTGCARGATGARATG
GGTACGTGACTGGTTACAATCACTACCTGTGAAGGTCAACGTGCGTGGGCTCATGTGCCAAGCCCCAGARA
AGGTTCGTGGGATGGCTATTAAGGATCTCAATGCAGAACTGT TTGATTGT ARGGACAGTGGGAT TGTAAGC
ACCATTCAGATAACCACTGCAATACCCAACACAGTGTATCCTGCCCARGGACAGTGGCCAGCTCCAGTGAC
CAAACAGCCAGATATTAAGAACCCCAAGCTCACTAAGGATCAACAANCCACAGGGAGTCCCTCAAGARARA
CAATTACAATTACTGTGAAGTCTGTCACCTCTGATACCATTCATATCTCTTGGARACTTGCTCTACCTATG
ACTGCTTTGAGACTCAGCTGGCTTAAACTGGGCCATAGCCCGGCATTTGGATCTATAARCAGARACAATTGT
AACAGGGGAACGCAGTGAGTACTTGGTCACAGCCCTGGAGCCTGAT TCACCCTATARAGTATGCATGGTTC
CCATGGAAACCAGCAACCTCTACCTATTTGATGARACTCCTGTTIGTATTGAGACTGAAARCTGCACCCCTT
CGAATGTACAACCCTACAARCCACCCTCAATCGAGAGCAAGAGAAAGAACCTTACAARAACCCCAATTTACC
TTTGGCTGCCATCATTGGTGGGGECTGTGGCCCTGGTTACCATTGCCCTTCTTGCTTTAGTGTGTTGGTATG
TTCATAGGAATGGATCGCTCTITCTCAAGGAACTGTGCATATAGCAARGGGAGGAGAAGARARAGGATGACTAT
GCAGAAGCTGGCACTAAGARAGGACAACTCTATCCTGGARATCAGGGARAACTTCTTTTCAGATGTTACCAAT
AAGCAATGAACCCATCTCGAAGGAGGAGTT TGTARTACACACCATATTTCCTCCTAATGGAATGARATCTGT
ACAAAARCAATCACAGTGAAAGCAGTAGTAACCGAAGCTACAGAGACAGTGGTATTCCAGACTCAGATCAC
TCACACTCAEEEEGCTGAAGGACTCACAGCAGACTTGTGTTTTGGGTTTTTTAAACCTAAGGGAGGTGATG
GT
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FIGURE 132

MISAAWSIFLIGTKIGLFLQVAPLSVMAKSCPSVCRCDAGFIYCNDRFLTSIPTGIPEDATTLYL
QNNQINNAGIPSDLKNLLKVERIYLYHNSLDEFPTNLPKYVKELHLOENNIRTITYDSLSKIPYL
EELHLDDNSVSAVSIEEGAFRDSNYLRLLFLSRNHLSTIPWGLPRTIEELRLDDNRISTISSPSL
QGLTSLKRLVLDGNLLNNHGLGDKVFFNLVNLTELSLVRNSLTAAPVNLPGTNLRKLYLODNHIN
RVPPNAFSYLRQLYRLDMSNNNLSNLPQGIFDDLDNITQLILRNNPWYCGCKMKWVRDWLQSLPV
KVNVRGLMCQAPEKVRGMAIKDLNAELFDCKDSGIVSTIQITTAIPNTVYPAQGOWPAPVTKQPD
IKNPKLTKDQOTTGSPSRKTITITVKSVTSDT IHI SWKLALPMTALRLSWLKLGHSPAFGSITET
IVTGERSEYLVTALEPDSPYKVCMVPMETSNLYLFDETPVCIETETAPLRMYNPTTTLNREQEKE

PYKNPNLPLAATTIGGAVALVTIALLALVCWYVHRNGSLESRNCAYSKGRRRKDDYAEAGTKKDNS
ILEIRETSFQMLPISNEPISKEEFVIHTIFPPNGMNLYKNNHSESSSNRSYRDSGIPDSDHSHS

Important features of the protein:

Signal peptide:

amino acids 1-28

Transmembrane domain:

amino acids 531-552

N-glycosylation sites.

amino acids 226-22%, 282-285, 296—299,7555—558, 626-629, 633-636
Tyrosine kinase phosphorylation site.

amino acids 515-522

N-myristoylation sites.

amino acids 12-17, 172-177, 208-213, 359-364, 534-539, 556-561,
640~-645

Amidation site.

amino acids 567-570

Leucine zipper pattern.

amino acids 159-1840

Phospholipase A2 aspartic acid active sité.

amino acids 34-44
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FIGURE 133

CCGTCATCCCCCTGCAGCCACCCTTCCCAGAGTCCTTTGCCCAGGCCACCCCAGGCTTCTTGGCA
GCCCTGCCGGGCCACTTGTCTTCATGTCTGCCAGGEGGAGGTGGGAAGGAGGTGGGAGGAGGGLG
TGCAGAGGCAGTCTGGGCTTGGCCAGAGCTCAGGGTGCTGAGCGTGTGACCAGCAGTGAGCAGAG
GCCGGCCATGGCCAGCCTGGGGCTGCTGCTCCTGCTCTTACTGACAGCACTGCCACCGCTGTGGT

CCTCCTCACTGCCTGGGCTGGACACTGCTGAARGTAAAGCCACCATTGCAGACCTGATCCTGTCT
GCGCTGGAGAGAGCCACCGTCTTCCTAGAACAGAGGCTGCCTGAAATCAACCTGGATGGCATGGT
CGGGGTCCCACGTGCTGCAAGAGCAGCTAARAAGTGTCCGGGAGAAGTGGGCCCAGGAGCCCCTGC
TGCAGCCGCTGAGCCTGCGCGTGGGCATGCTGGGEGAGAAGCTGCAGGCTGCCATCCAGAGATCC
CTCCACTACCTCAAGCTGAGTGATCCCAAGTACCTAAGAGAGT TCCAGCTGACCCTCCAGCCCGE
GTTTTGGAAGCTCCCACATGCCTGGATCCACACTGATGCCTCCTTGGTGTACCCCACGTTCGGGL
CCCAGGACTCATTCTCAGAGGAGAGAAGTGACGTGTGCCTGGTGCAGCTGCTGGGAACCGGGALG
GACAGCAGCGAGCCCTGCGGCCTCTCAGACCTCTGCAGGAGCCTCATGACCAAGCCCGGCTGCTIC
AGGCTACTGCCTGTCCCACCAACTGCTCTTCTTCCTCTGGGCCAGRATGAGGGGATGCACACAGG
GACCACTCCAACAGAGCCAGGACTATATCAACCTCTTCTGCGCCAACATGATGGACTTGAACCGC
AGAGCTGAGGCCATCGGATACGCCTACCCTACCCGGGACATCTTCATGGAAAACATCATGTTCTG
TGGAATGGGCGGCTTCTCCGACT TCTACRAGCTCCGGTGGCTGCAGGCCATTCTCAGC TGGCAGA
AACAGCAGGAAGGATGCTTCGGGGAGCCTGATGC TGAAGATGAAGAATTATCTARAGCTATTCAA
TATCAGCAGCATTTTTCGAGGAGAGTGAAGAGGCGAGAAAAACAATTTCCAGATTCTCGCTCTGT'
TGCTCAGGCTGGAGTACAGTGGCGCAATCTCGGCTCACTGCARCCTTTGCCTCCTGGGTTCAAGC
AATTCTCTTGCCTCATCCTCCCGAGTAGCTGCGGACTACAGGAGCGTGCCACCATACCTGGCTAAT
TTTTATATTTTTTTAGTAGAGACAGGGTTTCATCATGT TGCTCATGCTGETCTCGARCTCCTGAT
- CTCAAGAGATCCGCCCACCTCAGGCTCCCARAGTGTGGGAT TATAGGTGTGAGCCACCGTGTCTG
GCTGAARAGCACTITCAARGAGACTGTGTTGAATAAAGGGCCARAGGTTCTTGCCACCCAGCACTC
ATGGGGGCTCTCTCCCCTAGATGGCTGCTCCTCCCACAACACAGCCACAGCAGTGGCAGCCCTGG
GTGGCTTCCTATACATCCTGGCAGARATACCCCCCAGCARACAGAGAGCCACACCCATCCACACCG
CCACCACCAAGCAGCCGCTGAGACGCACGGTTCCATGCCAGCTGCCTGGAGGAGGAACAGACCCC
TTTAGTCCTCATCCCTTAGATCCTGGAGCGCACGGATCACATCCTGGGARAGAAGGCATCTGGAGSH
ATAAGCRAAGCCACCCCGACACCCAATCTTGGAAGCCCTGAGTAGGCAGGGCCAGGGTAGGTGGG
GGCCGGGAGGGACCCAGGTGTGAACGGATGAATAARGT TCAACTGCAACTGAARARAAANDR
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FIGURE 134

MSARGRWEGGGRRACRGSLGLARAQGAERVTSSEQRPAMASLGLLLLLLLTALPPLWSSSLPGLD
TAESKATIADLILSALERATVFLEQRLPEINLDCGMVGVRVLEEQLKSVREKWAQEPLLOPLSLRV
GMLGEKLEAAIQRSLHYLKLSDPKYLREFQLTLOPGFWKLPHAWIHTDASLVYFTFGPQDSFSEE
RSDVCLVQLLGTGTDSSEPCGLSDLCRSLMTKPGCSGYCLSHQLLFFLWARMRGCTQGPLQQSQD
YINLFCANMMDLNRRAEAIGYAYPTRDIFMENIMFCGMGGFSDFYKLRWLEAILSWQKQQEGCFG
EPDAEDEELSKAIQYQQOHFSRRVKRREKQFPDSRSVAQAGVOWRNLGSLOQPLPPGFKQFSCLILP
SSWDYRSVPPYLANFYIFLVETGEFHHVAHAGLELLISRDPPTSGSQOSVGL

Important features of the protein:
‘Signal peptide:

aminoe acids 1-28

Transmembrane domain:

amino acids 39-56

Tyrosine kinase phosphorylation sites.
amino acids 1459-156, 274-282

N-myristoylation sites.
amino acids 10-16, 20-26, 63-69, 208-214

Amidation site.

amino acids 10-14

Glycoprotein hormones beta chain signature 1,

amino acids 230-237
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FIGURE 135

GETCTGAGTGCAGAGUTGCTGTCATGGCGECCGCTCTGTGGGGCTTCTTTCCCGTCCTGCTIGCTE
CTGCTGCTATCGGGGGATGTCCAGAGCTCGGAGGTGCCCGGGGCTGCTGCTGAGGGATCGGGAGE
GAGTGGGGTCGGCATAGGAGATCGCTTCAAGATTGAGGGGLCGTGCAGTTGTTCCAGGGGTGAAGC
CTCAGGACTGGATCTCGGCGGCCCGAGTGCTGGTAGACGGAGAAGAGCACGTCGGTTTCCTTAAG

ACAGATGGGAGTTTTGTGGTTCATGATATACCTTCTGGATCTTATGTAGTGGAAGTTGTATCTCC
AGCTTACAGATTTGATCCCGTTICGAGTGCATATCACTTCGARAGGAAARATGAGAGCAAGATATG
TGAATTACATCAARACATCAGAGGTTGTCAGACTGCCCTATCCTCTCCAAATGARATCTTCAGGT
CCACCTTCTTACTTTAT TARAAGGGAATCCTGGGGCTGGACAGACTTTCTAATGAACCCAATGGT
TATGATGATGGTTCTTCCTTTATTGATATTTGTGCTTCTGCCTAAAGTGGTCAACACAAGTGATC
CTGACATGAGACGGGARATGGAGCAGTCAATGAATATGCTGAATTCCAACCATGAGTIGCCTGAT
GTTTCTGAGTTCATGACAAGACTCTTCTCTTCAAAATCATCTGGCARATCTAGCAGCGGCAGCAG
TAAAACAGGCAAAAGTGGGGCTGGQAAAAGGAGGE&QTCAGGCCGTCCAGAGCTGGCATTTGCAC
AAACACGGCAACACTGGGTGGCATCCAAGTCTTGGAARACCGTGTGAAGCAACTACTATAAACTT
GAGTCATCCCGACGTTGATCTCTTACAACTGTGTATGTT '
ARCTTTTTAGCACATGTTTTGTACT TGGTACACGAGARRRRACCCAGCTTTCATCTTTTGTCTGTAT
GAGGTCAATATTGATGTCACTGAATTAATTACAGTGTCCTATAGAAAATGCCATTAATAAATTAT
ATGAACTACTATACATTATGTAIATTAATTAAAACATCTTAATCCAGAAATCAAAAAAAAAAAAA
AARDADAAARAABRAAR
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FIGURE 136

MAAALWGFEPVLLLLLLSGDVQSSEVPGAAAEGSGGSGVGIGDRFKIEGRAVVPGVKPQDWISAA
RVLVDGEEHVGFLKTDGSFVVHDIPSGSYVVEVYVSPAYRFDPVRVDITSKGKMRARYVNYIKTSE
VVRLPYPLQMKSSGPPSYFIKRESWGWTDFLMNPMVMMMVLPLLIFVLLPKVVNTSDPDMRREME
QSMNMLNSNHELPDVSEFMIRLEFSSKSSGKSSSGSSKTGKSGAGKRR

Important features of the protein:
Signal sedquence:

amino acids 1-23

Transmembrane domain:

amino acids 161-182

N-glycosylation site.

amino acids 184-187

Glycosaminoglycan attachment sites.

amino acids 37-40, 236-239

cAMP- and cGMP-dependent protein kinase phosphorylation site.

amino acids 151-154

N-myristoylation sites.

amino acids 33-38, 36-41, 38-44, 229-234

Amidation site.

amino acids 238-241

ATP/GTP-binding site motif A (P-loop).

amino acids 229-236
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FIGURE 137

'GATGGCGCAGCCACAGCTTCTGTGAGATTCGATTTCTCCCCAGTTCCCCTGTGGGTCTGAGGGGA
CCAGAAGGGTGAGCTACGTTIGGCTT TCTGGAAGGGGAGGCTATP_LI'ECGTCAATTCCCCAAAACAA
GTITTGACATTTCCCCTGAAATGTCATTCTCTATCTATTCACTGCRAAGTGCCTGCTGTTCCAGGL
CTTACCTGCTGGGCACTAACGGCGGAGCCAGGATGGGGACAGAATARAGGAGCCACGACCTGTGL
CACCAACTCGCACTCAGACTCTGAACTCAGACCTGARATCTICTCTTCACGGGAGGCTTGGCAGT
TTTTCTTACTCCTGTGGTCTCCAGATTTCAGGCCTAAGATGARAGCCTCTAGTCTTGCCTTCAGC
CTTCTCTCTGCTGCGTITTTATCTCCTATGGACTCCTICCACTGGACTGAAGACACTCAATTTGGG
AAGCTGTGTGATCGCCACAAACCTTCAGGAAATACGARATGGATTTTCTGAGATACGGGGCAGTG
TGCAAGCCAAAGATGGAAACATTGACATCAGAATCTTAAGGAGCACTGAGTCTTTGCAAGACACA
AAGCCTGCGAATCGATGCTGCCTCCTGCGCCATTTGCTAAGACTCTATCTGGACAGGGTATTTAR
AAACTACCAGACCCCTGACCATTATACTCTCCGGAAGATCAGCAGCCTCGCCAATTCCTTTCTTA
CCATCAAGAAGGACCTCCGGCTCTCTCATGCCCACATCACATGCCATTGTGGGGAGGAAGCAATG
AAGAAATACAGCCAGATTCTGAGTCACTTTGARAAGCTGGARCLTCAGGCAGCAGTTGTGAAGGC
TTTGGGGGAACTAGACATTCTTCTGCAATGGATGGAGGAGACAGRATAGGAGGAAAGTGATGCTG
CTGCTAAGAATATTCGAGGTCAAGAGCTCCAGTCTTCAATACCTGCAGAGGAGGCATGACCCCAA
ACCACCATCTCTTTACTGTACTAGTCTTGTGCTCGTCACAGTGTATCTTATTTATGCATTACTTG
CTTCCTTGCATGATTGTCTTTATGCATCCCCAATCTTAATTGAGACCATACTTGTATAAGATTTT
TGTAATATCTTTCTGCTATTGGATATATTTATTAGTTAATATATTTATTTATTTTTTGCTATTTA
ATGTATTTATTTTITTTACTTGGACATGAAACTT TARARARATTCACAGATTATATTTATAACCTG
ACTAGAGCAGGTGATGTATTTTTATACAGTARAAAAAARAARCCTTGTAAATTCTAGARGAGTGG

CTAGGGGGGTTATTCATTTGTAT TCAACTAAGGACATATTTACTCATGCTGATGCTCTGTGAGAT
ATTTGARATTGAACCAATGACTACTTAGGATGGGTTGTGGARTAAGTTTTGATGTGGAATTGCAC
ATCTACCTTACAATTACTGACCATCCCCAGTAGACTCCCCAGTCCCATAATTGTGTATCTTCCAG
CCAGGAATCCTACACGGCCAGCATGTATTTCTACAAATARAGTTTTCTTTGCATACCARALARAAL
AARARAAARAR
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FIGURE 138

MROFPRKTSFDISPEMSFSIYSLQVPAVPGLTCHRALTAEPGWGONKGATTCATNSHSDSELRPELF
SSREAWQFFLLLWSPDFRPKMKASSLAFSLLSAAFYLLWTPSTGLKTLNLGSCVIATNLQEIRNG
FSEIRGSVQAKDGNIDIRILRRTESLODTKPANRCCLLRHLLRLYLDRVFRKNYQTPDHYTLRKIS
SLANSFLTIKKDLRLSHAHMTCHCGEEAMKKYSQILSHFEKLE PQARVVKALGELDILLQWMEET
E

Important features of the protein:
Signal peptide:

amino acids 1-42

cAMP~ and cGMP-dependent protein kinase phosphorylation sites,
amino acids 192-195, 225-228

N-myristoylaticn sites.
amino acids 42-47, 46-51, 136-141
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FIGURE 139

CCTGGAGCCGGAAGCGCGGCTGCAGCAGGGLGAGGCTCCAGGTGGEETCGGTTCCGCATCCAGCC
TAGCGTGTCCACGATGCGGCTGGGCTCCGEGACTTTCGCTACCTGTTGCGTAGCGATCGAGGTGL
TAGGGATCGCGGTICTTCCTTCGGGGATTCTTCCCGGCTCCCGTICGTTCCTCTGCCAGAGCGGAA
CACGGAGCGGAGCCCCCAGCGCCCGAACCCTCGGCTGCGAGCCAGT TCTAACTGGACCACGCTSGCC
ACCACCTCTCTTCAGTARAGTTGTTATTGTTCTGATAGATGCCTTGAGAGATGATTTTGTGTTTIG
GGTCAAAGGGTGTGAAATTTATGCCCTACACAACTTACCTTGTGGAARAAGGAGCATCTCACAGT
TTTGTGGCTGAAGCAAAGCCACCTACAGTTACTATGCCTCGAAT CAAGGCATTGATGACGGGGAS
CCTTCCTGGCTTTIGICGACGTCATCAGGAACCTCAATTCTCCTGCACTGCTGGAAGACAGTGTGA
TAAGACAAGCAAAAGCAGCTGGARAAAGARATAGTCTTTTATGGACGATGAAACCTGGGTTAAATTA
TTCCCARAGCATTTTGTGGAATATGATGGAACARCCTCATTTTTCGTGTCAGAT TACACAGAGGT
GGATAATAATGTCACGAGGCATTTGGATAAAGTATTAAAAAGAGGAGAT TGGGACATATTAATCC
TCCACTACCTGGGGCTGGACCACATTGGCCACATTTCAGGGCCCAACAGCCCCCTGATTGGGCAG
ARAGCTGAGCGAGATGGACAGCGTGCTGATGAAGATCCACACCTCACTGCAGTCGRARGGAGAGAGA
GACGCCTTTACCCAATTTGCTGGTTCTTTGTGGTGACCATGGCATGTCTGAAACAGGAAGTCALG
GGGCCTCCTCCACCGAGGAGGTGAATACACCTCTGATTTTAATCAGTTCTGCGTTTGAARGGARA
CCCGGTGATATCCGACATCCAAAGCACGTCCAATAGACGGATGTGGCTGCGACACTGGCGATAGC
ACTTGGCTTACCGATTCCAARAGACAGTGTAGGGAGCCTCCTATTCCCAGTTGTGGAAGGAAGAC
CAATGAGAGAGCAGTTGAGATTTTTACAT T TGRAATACAGTGCAGCTTAGTAAACTGTTGCAAGAG
AATGTGCCGTCATATGARAARGATCCTGGGTTTGAGCAGTITAAAATCGTCAGABRAGATTGCATGS
GAACTGGATCAGACTGTACTTGGAGGARAAGCAT TCAGAAGTCCTATTCAACCTGGGCTCCAAGG
TTCTCAGGCAGTACCTGGATGCTCTGAAGACGCTGAGCTTGTCCCTGAGTGCACAAGTGGCCCAG
TTCTCACCCTGCTCCTGCTCAGCGTCCCACAGGCACTGCACAGARAAGGCTGAGCTGGAAGTCCCA
CTGTCATCTCCTGGGTTTTCTCTGCTCTITTATTTIGGTGATCCTGGTTCTTTCGGCCGTTCACGT
CATTGTGTGCACCTCAGCTGARAGTTCGTGCTACTTCTGTGGCCTCTCGTGGCTGGLGGCAGGCT
GCCTTTCGTTTACCAGACTCTGGTTGARCACCTGGTGTGTGCCAAGTGCTGGCAGTGCCCTGGAC
AGGGGGCCTCAGGGAAGGACGTGGAGCAGCCTTATCCCAGGCCTCTGGGTGTCCCGACACAGSTG
TTCACATCTGTGCTGTCAGGTCAGATGCCTCAGTTCTTGGAAAGCTAGGTTCCTGCGACTGTTAC -
CRAGGTGATTGTAAAGAGCTGGCGGTCACAGAGGARCARGCCCCCCAGCTGAGGGGGTGTGTGAA
TCGGACAGCCTCCCAGCAGAGGTGTGGGAGCTGCAGCTGAGGGAAGAAGCGAGACARATCGGCCTGGA
CACTCAGGAGGGTCARAAGGAGACTTGGTCGCACCACTCATCCTGCCACCCCCAGAATGCATCCT
GCCTCATCAGGTCCAGATTTCTTTCCAAGGCGGACGTTTTCTGTTGGARATTCTTAGTCCTTGGCC
TCGGACACCTTCATTCGTTAGCTGGGGAGTGGETGGIGAGGCAGTGAAGAAGAGGCGGATGGTCAC
ACTCAGATCCACAGAGCCCAGGATCAAGGGACCCACTGCAGTGGCAGCAGGACTGTTGGGCCCCC
ACCCCAACCCTGCACAGCCCTCATCCCCTCTTGGCTTGAGCCGTCAGAGGCCCTGTGCTGAGTGT
CTGACCGAGACACTCACAGCTTTGTCATCAGGGCACAGGCTTCCTCGGAGCCAGGATGATCTGTG
CCACGCTTGCACCTCGGGCCCATCTGGGCTCATGCTCTCTCTCCTGCTATTGAATTAGTACCTAG
CTGCACACAGTATGTAGTTACCAAAAGAATAAACGGCAATAATTGAGAARRARARA
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FIGURE 140

MRLGSGTFATCCVAIEVLGIAVFLRGFFPAPVRS SARARHGAEPPAPEPSAGASSNWITLPPPLY
SKVVIVLIDALRDDFVEGSKGVKFMPYTTYLVEKGASHSFVAEAKPPTVIMPRIKALMTGSLPGF

VDVIRNLNSPALLEDSVIRCAKAAGKRIVEYGDETWVKLFPKHEVEYDGTTS FEVSDYTEVDNNV
TRHLDKVLKRGDWDILILHEYLGLDHIGHISGPNSPLIGQKLSEMDSVIMKIHTSLQSKERETPLP
NLLVLCGDHGMSETGSHGASSTEEVNTPLILISSAFERKPGDIRHPKHV(Q

Important features of the protein:
Signal peptide:

amino acids 1-34

Transmembrane domain:

amino acids 58-76

N-glycosylation sites.

amino acids 56-60, 194-198

N-myristoylation sites.
amino acids 6-12, 52-58, 100-106, 125-131, 233-239, 270-276,
275-281, 278-284

Amidation site.

amino acids 154-158

Cell attachment sequence.

amino acids 205-208
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FIGURE 141

GGCACGAGGCRAGCCTTCCAGGTTATCGTGACGCACCTTGAAAGTCTGAGAGCTACTGCCCTACA
GAAAGTTACTAGTGCCCTARAGCTGGCGCTGGCACTGATGTTACTGCTGCTGTTGGAGTACAACT
TCCCTATAGARAACAACTGCCAGCACCTTAAGACCACTCACACCTTCAGAGTGAAGAARCTTAAAC
CCGAAGAAATTCAGCATTICATGACCAGGATCACARAGTACTGETCCTGGACTCTGGGAATCTCAT
AGCAGTTCCAGATAARAACTACATACGCCCAGAGATCTTCTTTGCATTAGCCTCATCCTTIGAGCT
CAGCCTCTGCGGAGAAAGGAAGTCCGATTCTCCTGGGGGTCTCTAARGGGGAGTTTTGTCTCTAC
TGTGACAAGGATAAAGGACAAAGTCATCCATCCCTTCAGCTGAAGAAGGAGAAACTGATGAAGCT

GGCTGCCCAARAGGAATCAGCACGCCGGCCCTTCATCTTTTATAGGGC TCAGGTGGGCTCCTGGA

ACATGCTGGAGTCGGCGGCTCACCCCGGATGGTTCATCTGCACCTCCTGCAATTGTAATGAGCCT

CTTGGGGTGACAGATAAATTTGAGAACAGCGAAACACATTGAATTTTCATTTCAACCAGTTTGCAR

AGCTGAAATGAGCCCCAGTGAGGTCAGCGATE&QGAAACTGCCCCATTGAACGCCTTCCTCGCTA-
ATTTGAACTAATTGTATARAAACACCAAACCTGCTCACT



Patent Application Publication Sep. 25,2003 Sheet 142 of 168 US 2003/0180917 A1

FIGURE 142

MLLLLLEYNFPIENNCOQHLKTTHTFRVKNLNPKKFS IHDQDHKVLVLDSGNLIAVPDKNYIRPEI
FFALASSLSSASAEKGSPILLGVSKGEFCLYCDKDKGQSHPSLQLKKEKLMKLAROKESARRPFL
FYRAQVGSWNMLESAAHPGWFICTSCNCNEPVGVTDKFENRKHIEFSFQPVCKAEMSPSEVSD

cAMP- and cGMP-dependent protein kinase phosphorylation site.
amino acids 33-36

N-myristoylation site.

amino acids 50~55, 87-82

Interleukin-1

amino acids 37-182
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FIGURE 143

CTAGAGAGTATAGGGCAGAAGGATGGCAGATGAGTGACTCCACATCCAGAGCTGCCTCCCTTTAA
TCCAGGATCCTGICCTTCCTGTCCTGTAGGAGTGCCTGTTGCCAGTGTGGGGTGAGACAAGTTTG
TCCCACAGGGCTGTCTGAGCAGATAAGATTAAGGGCTGGGTCTGTGCTCAATTAACTCCTGTGGG
CACGGGGGCTGGGAAGAGCAAAGTCAGCGGTGCCTACAGTCAGCACCATGCTGGGCCTGCCGTGG

ARAGGGAGGTCTGTCCTGGECGETGCTGCTGCTTCTCTTAGGCTCCCAGATCCTGCTGATCTATGC
CTGGCATTTCCACGAGCAAAGGGACTGTGATGAACACAATGTCATGGCTCGTTACCTCCCTGCCA
CAGTGGAGTTTGCTGTCCACACATTCAACCARCAGAGCAAGGACTACTATGCC TACAGACTGGGE
CACATCTTGAATTCCTCCARGGAGCAGGTGGAGTCCARGACTGTATTCTCAATGGAGCTACTGCT
GGGGAGAACTAGGTGTGGGARAT TTGAAGACGACAT TGACAACTGCCATTTCCAAGARAGCACAG
AGCTGAACAATACTITCACCTGCTTCTTCACCATCAGCACCAGGCCCTGEATGACTCAGTTCAGE
CTCCTGAACARGACCTGCTTGGAGGGAT TCCACTGAGTGAAACCCACTCACAGGCTTGTCCATGT
GCTGCTCCCACATTCCGTGGACATCAGCACTACTC TCCTGAGGACTCTTCAGTGGCTGAGCAGET
TTGGACTTGTTTGTTATCCTATTTTGCATGTGTTTGAGATC TCAGATCAGTGTTTTAGARAATCC
ACACATCTTGAGCCTAATCATGTAGTGTAGATCATTAAACATCAGCAT TTTAAGAARARAARARA
ARARAARAARAARAAAAARAAAARAARARAAAAAAARARAAARAAARRARRR
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FIGURE 144

MLGLPWKGGLSWALLLLLLGSQILLIYAWHFHEQORDCDEENVMARYLPATVEFAVHTFNQQOSKDY

YAYRLGHILNSWKEQVESKTVFSMELLLGRTRCGKFEDDIDNCHFQESTELNNTFTCFFTISTRP
WMTQFSLLNKTCLEGFH

Important features of the protein:
8ignal peptide:

amino acids 1-25

N-glycosylation sites.

amino acids 117-121, 139-143

N-myristoylation site.

amino acids 2-15
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FIGURE 145

CTGIGCAGCTCGAGGCTCCAGAGGCACACTCCAGAGAGAGCCARGGETTCTGACGCGATGAGGAAG

CACCTGAGCTGGTGGTGGCTGGCCACTGTCTGCATGCTGCTCTTCAGCCACCTCTCTGCGGTCCA
GACGAGGGGCATCAAGCACAGAATCAAGTGGAACCGGAAGGCCCTGCCCAGCACTGCCCAGATCA
CTGAGGCCCAGGTGGCTGAGAACCGCCCGGGAGCCTTCATCAAGCAAGGCCGCAAGCTCGACATT,
GACTTCGGAGCCGAGGGCRACAGGTACTACGAGGCCAACTACTGGCAGTTCCCCGATGGCATCCA
CTACAACGGCTGCTCTGAGGCTAATGTGACCAAGGAGGCATTTGTCACCGGCTGCATCAATGCCA
CCCAGGCGGCGAACCAGGGGGAGTTCCAGARGCCAGACAACAAGCTCCACCAGCAGGTGCTCTSG
CGGCTGGTCCAGGAGCTCTGCTCCCTCAAGCATTGCGAGTTTTGGTTGGAGAGGGGCGCAGGACT
TCGGGTCACCATGCACCAGCCAGTGCTCCTCTGCCTTCTGGCTTTGATCTGGCTCATGGTGAAAE
AAGCTTGCCAGGAGGCTGGCAGTACAGAGCGCAGCAGCGAGCARATCCTGGCAAGTGACCCAGCT
CTTCTCCCCCARRCCCACGCGTGTTCTGAAGGTGCCCAGGAGCGGCGATGCACTCGCACTGCADA
TGCCGCTCCCACGTATGCGCCCTGETATGTGCCTGCGTTCTGATAGATGGGGGACTGTGGCTTCT
CCGTCACTCCATTCTCAGCCCCTAGCAGAGCGTCTGGCACACTAGATTAGTAGTARATGCTTGAT
GAGAAGARCACATCAGGCACTGCGCCACCTGCTTCACAGTACTTCCCARCAACTCTTAGAGGTAG
GTGTATTCCCGTTTTACAGATAAGGAAACTGAGGCCCAGAGAGCTGAAGTACTGCACCCAGCATL
ACCAGCTAGAAAGTGGCAGAGCCAGGATTCAACCCTGGCTTGTCTAACCCCAGGTTTTCTGCTCT
GTCEAATTCCAGAGCTGTCTGGTGATCACTTTATGTCTCACAGGGACCCACATCCAAACATGTAT
CTCTAATGRAAATTGTGAAAGCTCCATGTTTAGARATAAATGARAACACCTGA
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FIGURE 146

MREKHLSWWWLATVCMLLFSHLSAVQTRGIKHRIKWNRKALPSTAQITEAQVAENRPGAFIKQGRK
LDIDFGAEGNRYYEANYWOFPDGIHYNGCSEANVTKEAFVTGCINATQAANQGE FQKPDNKLHOQ
VLWRLVQELCSLKHCEFWLERGAGLRVTMHQPVLLCLLALTWLMVK

Important features of the protein:
Signal peptide:

amino acids 1-26

Transmembrane domain:

amino acids 157-171

N-glycosylation sites.
amino acids 98-102, 110-114

Tyrosine kinase phosphorylation site.

amino acids 76-83

N-myristoylation sites.

amino acids 71-77, 88-94, 93-99, 107-113, 154-160

Amidation site.

amino acids 62-66
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FIGURE 147

GCCTTGCCCTCCCARAGGGCTGGGAT TATAGGCGTGACCACCATGTCTGGTCCAGAGTCTCATTT
CCTGATGATTTATAGACTCAAAGAAAACTC&ZQTTCAGAAGCTCTCTTCTCTTCTGGCCTCCTCT
CTGTCTTICTTTCCCTCTTTCTTCTTATTTTAATTAGTAGCATCTACTCAGAGTCATGCAAGCTGG
AAATCTITCATTTTGCTTGTCAGTGGGGTAGGTCACTGAGTCTTAGT TTTTATTTTTTGARATTT
CAACTTTCAGATTCAGGGGGTACATGTGAAGGTTTGTTTTATGAGTATATTGCAEE&TGCTGAGG
TTTGGGGT




Patent Application Publication Sep. 25,2003 Sheet 148 of 168 US 2003/0180917 A1

FIGURE 148

MFRSSLLFWPPLCLLSLELLILISSIYSESCKLEIFHFACQWGRSLSLSFYFLKFQLSDSGGTCR
GLEFYEYIA

Important' features of the protein:
Signal peptide:

amino acids 1-25

N-myristoylation site.

amino acids 62-68
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FIGURE 149

GTCTCCGCGTCACAGGAACT TCAGCACCCACAGGGCGGACAGCGCTCCCCTCTACCTGGAGACTTGAC
TCCCGCGCGCCCCAACCCTGCTTATCCCTTGACCGTCGAGTGTCAGAGATCCTGCAGCCGCCCAGTCC

CGGCCCCTCTCCCGCCCCACACCCACCCTCCTGGCTCTTCCTGTTTTTACTCCTCCTTITCATTCATA
ACAAAAGCTACAGCTCCAGGAGCCCAGCGCCGGGCTGTGACCCAAGCCGAGCGTGGAAGAATGGGGTT
CCTCGGCACCGGCACTTGGATTCTGGTGTTAGTGCTCCCGATTCAAGCTTTCCCCAAACCTGGAGGAA
GCCAAGACAAATCTCTACATRATACRGAATTARGTGCAGAAAGACCTTTGAATGARCAGATTGCTGAA
GCAGAAGAAGACAAGATTAAARAAACATATCCTCCAGAAAACAAGCCAGGTCAGAGCAACTATTCTTT
TGTTGATAACTTGAACCTGCTAAAGGCAATAACAGAAARGGAARAAATTGAGAAAGAAAGACAATCTA
TAAGRAGCTCCCCACTTGATAATAAGT TGAATGCTGGAAGATGTTGATTCAACCAAGAATCGARARCTG
ATCGATGATTATGACTCTACTAAGAGTGGATTGGATCATARATTTCAAGATGATCCAGATGGTCTTCA
TCAACTAGACGGGACTCCTTTAACCGCTGAAGACATTGTCCATAAAATCGCTGCCAGGATTTATGAAG
AAPATGACAGAGCCGTGTTTGACAAGATTGTTTCTAAACTACT TAATCTCGGCCTTATCACAGAAAGC
CAAGCACATACACTGGAAGATGAAGTAGCAGAGGTTTTACAAAAATTAATCTCAAAGGAAGCCAACAA
TTATGAGGAGGATCCCAATAAGCCCACAAGCTGGACTGAGAATCAGGCTGGAAARATACCAGAGARAAG
TGACTCCAATGGCAGCAATTCAAGATGGTCTTGCTAAGGGAGAAAACGATGAAACAGTATCTAACACA
TTAACCTTGACAAATGGCTTGGAAAGGAGAACTAAAACCTACAGTGAAGACAACTTTGAGGAACTCCA
ATATTTCCCAAATTTCTATGCGCTACTGAARAGTATTGATTCAGAAAARAGAAGCAARAGAGARAGAAR
CACTGATTACTATCATGAAAACAC T GATTGACTTTGTGAAGATGATGGTGAAATATGGAACAATATCT
CCAGAAGAAGGTGTTTCCTACCTTGAAAACTTGGATGAAATGATTGCTCTTCAGACCAAARACAAGCT
AGARAAANATGCTACTGACAATATAAGCARGCTTTTCCCAGCACCATCAGAGAAGAGTCATGAAGARA
CAGACAGTACCAAGGRAGARGCAGCTAAGATGGAARAGGAATATGGAAGCT TGAAGGATTCCACARAA
GATGATAACTCCAACCCAGGAGGAAAGACAGATGAACCCAAAGGARAAACAGAAGCCTATTIGGAAGC
CATCAGARARAATATTGAATGGTTGAARGAAACATGACAAARAGGGAAATAMAGAAGATTATGACCTTT
CAAAGATGAGAGACTTCATCAATARACAAGCTGATGCTTATGTGGAGAAAGGCATCCTTGACAAGGRAA
GAAGCCGAGGCCATCAAGCGCATTTATAGCAGCCTGTAAAAATGGCAAAAGATCCAGGAGTCTTTCAA
CTGTTTCAGARAACATAATATAGCTTAAAACACTTCTAATTCTGTGATTAAAATTTTTTGACCCAAGG
GTTATTAGARAGTGCTGAATTTACAGTAGTTAACCTTTTACAAGT GGTTARAACATAGCTTTCTTCCC
GTRAAAAACTATCTGAAAGTAAAGTTGTATGTAAGCTGARAAAANAANAARNADDADD,
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FIGURE 150

MGFLGTGTWILVLVLPIQAFPKPGGSQDKSLHNRELSAERPLNEQIAEAEEDKIKKTYPPENKPG
QSNYSFVDNLNLLKAITEKEKIEKERQS IRSSPLDNKLNVEDVDS TKNRKLIDDYDSTKSGLDHK

FQDDPDGLHQLDGTPLTAEDIVHKIAARIYEENDRAVEDKIVSKLLNLGL I TESQAHTLEDEVAE
VLOKLISKEANNYEEDPNKPTSWTENQAGKIPEKVIPMAATODGLAKGENDETVSNTLTLTNGLE
RRTKTYSEDNFEELQYFPNFYALLKSIDSEKEAKERETLITIMKTLIDEVKMMVKYGTISPEEGV
SYLENLDEMIALOTKNKLERKNATDNISKLFPAPSEKSHEETDS TKEEAAKMEKE YGSLKDSTKDD
NSNPGGKTDEPKGKTEAYLEAIRKNIEWLKKHDKKGNKEDYDLSKMRDFINKQADAYVEKGILDK
EEAEATKRIYSSL

N-glycosylation sites:

amino acids 68-71, 346-349, 350-353

Césein kinase II phosphorylation site:

amino acids 70-73, 82-85, 97-100, 125-128, 147-150, 188-191, 217-
220, 265-268, 289-292, 305-308, 320-323, 326~329, 362-365, 2368-
341, 369-372, 382-385, 386f389, 387-390

N-myristoylation sites:

amino acids 143-148, 239-244
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FIGURE 151

CGGCTCGAGGCTCCCGCCAGGAGARAGGRACATTCTGAGGGGAGTCTACACCCTGTGGAGCTCAR
GATGGTCCTGAGTGGGGCGCTGTGCTTCCGAATGAAGGACTCGGCATTGAAGGTGCTTTATCTGC
ATAATAACCAGCTTCTAGCTGGAGGGCTGCATGCAGGGAAGGTCAT TAAAGGTGAAGAGATCAGC
GTGGTCCCCAATCGGTGGCTGGATGCCAGCCTGTCCCCCGTCATCCTGGGTGTCCAGGGTGGARS
CCAGTGCCTGTCATGTGGGGTGGGGCAGGAGCCGACTCTARCACTAGAGCCAGTGAACATCATGE
AGCTCTATCTTGGTGCCAAGGAATCCAAGAGCTTCACCTTCTACCGGCGGGACATGGGGCTCACC
TCCAGCTTCGAGTCGGCTGCCTACCCGGGCTGGTTCCTGTGCACGGTGCCTGAAGCCGATCAGCT
TGTCAGACTCACCCAGCTTCCCGAGRAATGGTGGCTGGAATGCCCCCATCACAGACTTCTACTTCC
AGCAGTGTGACTAGGGCAACGTGCCCCCCAGARCTCCCTGGGCAGAGCCAGCTCGGGTGAGGGGT
GAGTGGAGGAGACCCATGGCGGACAATCACTCTCTCTGCTCTCAGGACCCCCACGTCTGACTTAG
TGGGCACCTGACCACTTTGTCTTCTGGTTCCCAGTTTGGATARATTCTGAGATTTGGAGCTCAGT
CCACGGTCCTCCCCCACTGEATGGTGCTACTGCTGTGGAACCTTGTARARACCATGTGGGGTARA
CTGGGAATAACATGAARAGATTTCTGTGGGGETGCGGTGGEGGAGTGGTGGGAATCATTCCTGCT
TAATGGTAACTGACAAGTGTTACCCTGAGCCCCGCAGGCCAACCCATCCCCAGTTGAGCCTTATA
GGGTCAGTAGCTCTCCACATGARAGTCCTGTCACTCACCACTGTGCAGGAGAGGGAGGTGGTCATA
GAGTCAGGGATCTATGGCCCTTGGCCCAGCCCCACCCCCTTCCCTTTAATCCTGCCACTGTCATA
TGCTACCTTTCCTATCTCTTCCCTCATCATCTTGTTGTGGGCATGAGGAGGTGGTGATGTCAGAA
GAAATGGCTCGAGCTCAGAAGATARAAGATRAGTAGGGTATGCTGATCCTCTTTTAAAAACCCAR
GATACARTCAARATCCCAGATGCTGGTCTCTATTCCCATGARARAAGTGCTCATGACATATTGAGA
AGACCTACTTACAAAGTGGCATATATTGCAATTTATTTTAATTARAAGATACCTATTTATATATT -
TCTTTATAGARARAAAGTCTGGRAGAGTTTACTTCAAT TGTAGCARTGTCAGGGTGGTGGCAGTAT
AGGTGATTTTICTTTTAATTCTGTTAATTTATCTGTATTTCCTAATTTT TCTACAATGAAGATGA
ATTCCTTGTATARAAATAAGAAAAGAAATTAATCTTGAGGTARGCAGAGCAGACATCATCTCTGA
TTGTCCTCAGCCTCCACTTCCCCAGAGTAAATTCARATTGAATCGAGCTCTGCTGCTCTGGT TG
TTGTAGTAGTGATCAGGAAACAGATCTCAGCAAAGCCACTGAGGAGGAGGCTGTGCTGAGTTTGT
GTGGCTGGAATCTCTGGGTAAGGAACTTAAAGAACAAAAATCATCTGGTAATTICTTTCCTAGAAS
GATCACAGCCCCTGGGATTCCAAGGCATTGGATCCAGTCTCTAAGAAGGCTGCTGTACTGGTTGA
ATTGTGTCCCCCTCAAATTCACATCCTTCTTGGAATCTCAGTCTGTGAGTTTATTTGGAGATAAG
GTCTCTGCAGATGTAGTTAGTTAAGACAAGGTCATGCTGGATGRAAGGTAGACCTAAATTCAATAT
GACTGGTTTCCTTGTATGAAAAGGAGAGGACACAGAGACAGAGGAGACGCGGGGAAGACTATGTA
AAGATGAAGGCAGAGATCGGAGTTTTGCAGCCACAAGCTAAGAAACACCAAGGAT TGTGGCAACT
ATCAGAAGCTTGGAAGAGGCAAAGAAGAATTCTTCCCTAGAGGCTTTAGAGGGATAACGGCTCTG
CTGAAACCTTAATCTCAGACTTCCAGCCTCCTGAACGAAGARAGARTARATTTCGGCTGTTTTAA
GCCACCAAGGATAATTGGTTACAGCAGCTCTAGGARAACTAATACAGCTGCTARAATGATCCCTGT
CTCCTCGTGTTITACATTCTIGTGTGTIGTCCCCTCCCACAATGTACCAARGTTGTCTTTGTGACCAA
TAGAATATGGCAGAAGTGATGGCATGCCACTTCCAAGATTAGGTTATAAAAGACACTGCAGCTTC
TACTTGAGCCCTCTCTCTCTGCCACCCACCGCCCCCAATCTATCTTGGCTCACTCGCTCTGGGGE
AAGCTAGCTGCCATGCTATGAGCAGGCCTATAAAGAGACT TACGTGGTARAAAATGAAGTCTCCT
GCCCACAGCCACATTAGTGAACCTAGAAGCAGAGACTCTGTGAGATAATCGATGTTTGTTGTTTT
AAGTTGCTCAGTTTTGGTCTAACTTGTTATGCAGCAATAGATARATAATATGCAGAGAARGAG
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FIGURE 152

MVLSGALCFRMKDSALKVLYLHNNQLLAGGLHAGKVIKGEE ISVVPNRWLDASLSPVILGVQGGS

QCLSCGVGQEPTLTLEPVNIMELY LGARESKSFTFYRRDMGLTSSFESAAYPGWFLCTVPEADQP
VRLTQLPENGGWNAPITDFYFQOCD

N-myristoylation sites.

amino acids 29-34, 30-35, 60-65, 63-68, 73-78, 91-956, 106-111

Interleukin-1 signature.

amino acids 111-131

Interleukin-1 proteins.

amino acids 8-29, 83-120, 95-134, 64-103
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FIGURE 153

CITCAGAACAGGTTCTCCTTCCCCAGTCACCAGTTGCTCGAGTTAGAATTGTCTGCAATGGCCGC

CCTGCAGAAATCTGTGAGCTCTTTCCTTATGGGGACCCTGGCCACCAGCTGCCTCCTTCTCTTGG
CCCTCTTGGTACAGGGAGGAGCAGC TGCGCCCATCAGCTCCCACTGCAGGCTTGACARGTCCAAC
TTCCAGCAGCCCTATATCACCAACCGCACCTTCATGCTGGCTAAGGAGGCTAGCT TGGC TGATAA
CAACACAGACGTTCGTCTCATTGGGGAGAAACTGT TCCACGGAGTCAGTATGAGTGAGCGCTGCT
ATCTGATGARAGCAGGTGCTGAACTTCACCCTIGAAGAAGTGCTGTTCCCTCAATCTGATAGGTTC
CAGCCTTATATGCAGGAGGTGGTGCCCTTCCTGGCCAGGCTCAGCARCAGGCTAAGCACATGTCA
TATTGAAGGTGATGACCTGCATATCCAGAGCAATGTGCAARAAGCTGAAGGACACAGTGARRAAGC
TTGGAGAGAGTGGAGAGATCAAAGCAATTGGAGAACTGGATTTGCTGTTTATGTCTCTGAGAAAT
GCCTGCATTTGACCAGAGCAAAGCTGAAAAATGARATAACTAACCCCCTTTCCCTGCTAGARATAA
CAATTAGATGCCCCAAAGCGATTTTTTTTAACCAAAAGGAAGATGGGAAGCCAAACTCCATCATG
ATGGGTGGATTCCAAATGAACCCCTGCGTTAGTTACARAGGRAAACCAATGCCACTTTTGTTTATA
AGACCAGAAGGTAGACTTTCTAAGCATAGATATTTATTGATAACATTTCATTGTAACTGGTGTTC
TATACACAGAAAACAATTTATTTTTTAAATAATTGTCTTTTTCCATARAARAGATTACTTTCCAT
TCCTTTAGGGGARAAAACCCCTAAATAGCTECATGTTTCCATAATCAGTACTTTATATTTATARA
TGTATTTATTATTAT TATAAGACTGCATTTTATTTATATCATTTTATTAATATGGATTTATTTAT
AGAAACATCATICGATATTGCTACTTGAGTGTAAGGCTAATATTGATATTTATGACAATAATTAT -
AGAGCTATAACATGTTTATTTGACCTCAATAAACACTTGGATATCCC
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FIGURE 154

MAALQKSVSSFIMGTLATSCLLLLALLVQGGAAAPTISSHCRLDKSNFQQPY ITNRTFMLAKEASL
ADNNTDVRLIGEKLFHGVSMSERCY LMKOVLNFTLEEVLFPQSDREFQPYMOEVVPFLARLSNRLS
TCHIEGDDLHIQRNVQOKLKDIVKKLGESGEIKAIGELDLLFMSLRNACT

Important features of the protein:
Signal peptide:

amino acids 1-33

N-glycosylation sites.

amino acids 54-58, 68-72, 97-101

N-myristoylation sites.

amino acids 14-20, 82-38

Prokaryotic membrane lipoprotein lipid attachment site.

amino acids 10-21
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FIGURE 155

GGCTTGCTGAAAATAAAATCAGGACTCCTARCCTGCTCCAGTCAGCCTGCTTCCACGAGGCCTGT
CAGTCAGTGCCCGACTTGTGACTGAGTGTGCAGTGCCCAGCATGTACCAGGTCAGTGCAGAGGGC
TGCCTGAGGGLCTGTGCTGACAGGCAGAGGAGCAGAGATGCTGCTGAGGGTGCAGGGAGGCCAAGC
TGCCAGGTTTGGGGCTGGGGGCCAAGTGCAGTGAGAAACTGGGATCCCAGGGGGAGGGTGCAGAT
GAGGGAGCGACCCAGATTAGGTGAGGACAGTTCTCTCATTAGCCTTTTCCTACAGGTGGTTGCAT
TCTTGGCAATGGTCATGGGAACCCACACCTACAGCCACTGGCCCAGCTGCTGCCCCAGCARAGEG
CAGGACACCTCTGAGGAGCTGCTGAGGTGGAGCACTGTGCCTGTGCCTCCCCTAGAGCCTGCTAG
GCCCRACCGCCACCCAGAGTCCTGTAGGGCCAGTGARGATGGACCCCTCAACAGCAGGGCCATCT
CCCCCTGGAGATATGRAGTTGGACAGAGACTTGAACCGGCTCCCCCAGGACCTGTACCACGCCLCGT
TGCCTGTGCCCGCACTGCGTCAGCCTACAGACAGGLCTCCCACATGEACCCCCGGGGCARCTCGGA
GCTGCTCTACCACAACCAGACTGTCTTCTACAGGCGGCCATGCCATGGCGAGAAGGGCACCCACA
AGGGCTACTGCCTGCAGCGCAGGCTGTACCGTGTTTCCTTAGCT TGTGTGTGTGTGCGGCCCCGT
GTGATGGGCE&ECCGGACCTGCTGGAGGCTGGTCCCTTTTTGGGAAACCTGGAGCCAGGTGTACA
ACCACTTGCCATGAAGGGCCAGGATGCCCAGATGCTTGGCCCCTGTGAAGTGCTGTCTGGAGCAG
CAGGATCCCGGGACAGGATGGGGEGCTTTGGGGARAACCTGCACTTCTGCACATTTTGAARAGAG

CAGCTGCTGCTTAGGGCCGCCGGAAGCTGGTGTICCTGTCATTTTCTCTCAGGARAGGTTITTCAAA
GTTCTGCCCATTTCTGGAGGCCACCACTCCTGTCTCTTCCTCTTTTCCCATCCCCTGCTACCCTG
GCCCAGCACAGGCACTTTCTAGATATTTCCCCCTTGCTGGAGARGARAAGAGCCCCTGGTTTTATT
TGTTTGTTTACTCATCACTCAGTGAGCATCTACTTTGGGTGCATTCTAGTGTAGTTACTAGTCTT
TTGACATGGATGATTCTGAGGAGGRAAGCTGTTATTGAATGTATAGAGATTTATCCARATAAATAT
" CTTTATTTAARAAATGARRAAA
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FIGURE 156

MRERPRLGEDSSLISLFLQVVAFLAMVMGTHTYSHWPSCCPSKGQDTSEELLRWSTVPVPPLEPA
RPNRHPESCRASEDGPLNSRAISPWRYELDRDLNRLPODLYHARCLCPHCVSLOTGSHMDPRGNS
ELLYHNQTVFYRRPCHGERGTHKGYCLERRLYRVSLACVCVRPRVMG

Important features of the protein:
Signal peptide:

amino acids 1-32

N-glycosylation site.

anmino .acids 136-140

Tyrosine kinase phosphorylation site.

amino acids 127-135

N-myristoylation sites.

amino acids 44-50, 150-15¢6
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FIGURE 157

CCGGCGATGTCGLTCGTECTGCTAAGCCTGGCCGCGCTGTGCAGGAGCGCCGTACCCCGAGAGCC
GACCGTTCAATGTGGCTCTGRAAACTGGGCCATCTCCAGAGTGGATGCTACARCATGATCTAATCC

CCGGAGACTTGAGGGRCCTCCGAGTAGAACCTGT TACAACTAGTGT TGCAACAGGGGACTATTCA
ATTTTGATGAATGTAAGCTGGGTACTCCGGGCAGATGCCAGCATCCGCTTGTTGAAGGCCACCAA
GATTTGTGTGACGGGCARAAGCAACTTCCAGTCCTACAGCTGTGTGAGGTGCAATTACACAGAGG
CCTTCCAGACTCAGACCAGACCCTCTGGTGGTARATGGACATTTTCCTACATCGGCTTCCCTGTA
GAGCTGAACACAGTCTATTTCATTGGGGCCCATAATATTCCTAATGCAAATATGAATGAAGATGG
CCCTTCCATGTCTGTGAATTTCACCTCACCAGGCTGCCTAGACCACATAATGAAATATARARARA
AGTGTGTCAAGGCCGGAAGCCTGTGGGATCCGAACATCACTGCTTGTAAGAAGAATGAGGAGACA
GTAGAAGTGAACTTCACAACCACTCCCCTGGGAAACAGATACATGGCTCTTATCCAACACAGCAC
TATCATCGGGTTTTCTCAGGTGTTTGAGCCACACCAGAAGAAACAAACGCGAGCTTCAGTGGTGA
TTCCAGTGACTGGGGATAGTGAAGGTGCTACGGTGCAGCTGACTCCATAT TTTCCTACTTGTGGC
AGCGACTGCATCCGACATAAAGGAACAGTTGTGCTCTGCCCACARACAGGCGTCCCTTTCCCTCT
GGATAACAACARAAGCAAGCCGGGAGGCTGGCTGCCTCTCCTCCTGCTGTCTCTGCTGGTGGCCA
CATGGGTGCTGGTGGCAGGGATCTATCTAATGTGGAGGCACGARAAGGATCAAGAAGACTTCCTTT
TCTACCACCACACTACTGCCCCCCATTAAGGTTCTTGTGGTTTACCCATCTGAAATATGTTTCCA
TCACACAATTTGTTACTTCACTGAATTTCTTCAAARCCATTGCAGAAGTGAGGTCATCCTTGARA
AGTGGCAGAAAAAGAALMATAGCAGAGATGGGTCCAGTGCAGTGGCTTGCCACTCAARAGAAGRCA
GCAGACAAAGTCGTCTTCCTTCTTTICCAATGACGTCAACAGTGTGTGCGATGGETACCTGTGGCAA
GAGCGAGGGCAGTCCCAGTGAGAACTCTCAAGACCTCTTCCCCCTTGCCTTTAACCTTTTCTGCA
GTGATCTAAGAAGCCAGATTCATCTGCACAAATACGTGGTGGTCTACTTTAGAGAGATTGATACA
AAAGACGATTACAATGCTCTCAGTGTCTGCCCCARAGTACCACCTCATGARGGATGCCACTGCTTT

CTGTGCAGAACTTCTCCATGTCAAGCAGCAGGTGTCAGCAGCAAAAAGATCACAAGCCTGCCACG
ATGGCTGCTECTCCTTGTAG
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FIGURE 158

MSLVLLSLAARLCRSAVPREPTVQCGSETGPSPEWMLOHDL I PGDLRDLRVEPVI TSVATGDY SILMNVSHY
LRADASIRLLEATKICVIGKSNFQSYSCVRCNYTEAFQTQTRPSGGKWTFSY IGFPVELNTVY FIGAHNIP
NANMNEDGPSMSVNFTSPGCLDHIMKY KKKCVEAGSLWDPNITACKKNEETVEVNETTTPLGNRYMALIQH

STIIGFSQVFEPHQKKQTRASVVIPVIGDSEGATVQLT PY FPTCGSDC IRHKGTVVLCPQTGVP FPLDNNK
SKPGGWLPLLLLSLLVATWVLVAGIYIMWRHERIKKTSFSTTTLLEPIKVLVVYPSEICFHHTICY FTEFL
QNHCRSEVILEKWQKKKIAEMGPVQWLATQKKAADKVVELLSNDVNSVCDGTCGRSEGSPSENSQDLFPLA
FNLFCSDLRSQIHLHKYVVVYFRE IDTKDDYNALSVCPKY HLMKDATAFCAELLHVKQQVSAGKRSQACED
GCCSL

Important features of the protein:
Signal peptide:

aminoc acids 1-14

Transmembrane domain:

amino acids 290~309

N-glycesylation sites.
amino acids 67 - 71, 103 - 107, 156 - 160, 183 - 187, 197 - 201 and 283
- 287 .

cAMP- and cGMP-dependent protein kinase phosphorylation sites.
amino acids 228 - 232 and 319 - 323

Casein kinase II phosphorylation sites.
amino acids 178 - 182, 402 -~ 406, 414 - 418 and 453 - 457

N-myristoylation site.

amino acids 116-122

Amidation site.

amino acids 488-452
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FIGURE 159

AGCCACCAGCGCAACATGACAGTGRAAGACCCTGCATGGCCCAGCCATGGTCAAGTACTTGCTGCT

GTCGATATTGGGGCTTGCCTTTCTGAGTGAGGCGGCAGCTCGGAAAATCCCCARAGTAGGACATA
CTTTTTTCCARARGCCTGAGAGTTGCCCGCCTGTGCCAGGAGGTAGTATGARGCTTGACATTGGT
ATCATCAATGAARAACCAGCGCGTTTCCATGTCACGTAACATCGAGAGCCGCTCCACCTCCCCCTG
GAATTACACTGTCACTTGGGACCCCAACCGGTACCCCTCGGAAGTTGTACAGGCCCAGTGTAGGA
ACTTGGGCTGCATCAATGCTCAAGGARAGGAAGACATCTCCATGAATTCCGTTCCCATCCAGCAR
GAGACCCTGGTCGTCCGGAGGAAGCACCAAGGCTGCTCTGTITTCTITTCCAGTTGGAGAAGGTGCT
GGTGACTGTTGGCTGCACCTGCGTCACCCCTGTCATCCACCATGTGCAGZ&&GAGGTGCATATCC
ACTCAGCTGAAGRAG
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FIGURE 160

MTVKTLHGPAMVKYLLLSILGLAFLSEAAARKIPKVGHIFFOKPESCPPVPGGSMKLDIGI INEN
QRVSMSRNIESRSTSPWNYTVIWDPNRYPSEVVQAQCRNLGCINAQGREDISMNSVPIQQETLVV
RRKHQGCSVSFQLEKVLVTVGCTCVTPVIHHEVQ

Signal sequence:

amino acids 1-30

N-glycosylation site.

amino acids 8§3-87

N-myristoylation sites. .

amino acids 106-111, 136-141
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FIGURE 161

ACACTGGCCARACAAARACGAAAGCACTCCGTGCTGGAAGTAGGAGGAGAGTCAGGACTCCCAGG
ACAGAGAGTGCACAAACTACCCAGCACAGCCCCCTCCGCCCCCTCTGGAGGCTGAAGAGGGATTC
CAGCCCCTGCCACCCACAGACACGGGCTGACTGGGGTGTCTGCCCCCCTTGGGGGGGGGCAGCAC
AGGGCCTCAGGCCTGGGTGCCACCTGGCACCTAGAAGATGCCTGTGCCCTGGTTCTTGCTGTCCT
TGGCACTGGGCCGAAGCCCAGTGGTCCTTTCTCTGGAGAGGLTTGTGGGGCCTCAGGACGCTACC
CACTGCTCTCCGGGCCTCTCCTGCCGLCTCTGGGACAGTGACATACTCTGCCTGCCTGGGGACAT
CGTGCCTGCTCCGGGCCCCGTGCTGGCGCCTACGCACCTGCAGACAGAGCTGGTGCTGAGGTGCC
AGARGGAGACCGACTGTGACCTCTGTCTGCGTGTGGCTGTCCACT TGGCCGTGCATGGGCACTGG
GAAGAGCCTGAAGATGAGGAAAAGT TTGGAGGAGCAGLCTGACTCAGGGGTGGAGGAGCC TAGGAR
TGCCTCTCTCCAGGCCCARGTCGTGCICTCCTTCCAGGCCTACCCTACTGCCCGCTGCGTCCTGE
TGGAGGTGCAAGTGCCTGCTGCCCTTGTGCAGTTTGGTCAGTCTGTGGGCTCTGTGGTATATGAC
TGCTTCGAGGCTGCCCTAGGGAGTGAGGTACGAATCTGGTCCTATACTCAGCCCAGGTACGAGAA
GGAACTCAACCACACACAGCAGCTGCCTGCCCTGCCCTGGCTCAACGTGTCAGCAGATGGTGACA
- ACGTGCATCTGGTTCTGAATGTCTCTGAGGAGCAGCACTTCGGCCTCTCCCTGTACTGGAATCAG
GTCCAGGGCCCCCCAARACCCCGGTGGCACAARALCCTGACTGGACCGCAGATCATTACCTTGRA
CCACACAGACCTGGTTCCCTGCCTCTGTATTCAGGTGTGGCCTCTGGAACCTGACTCCGTTAGGA
CGAACATCTGCCCCTTCAGGGAGGACCCCCGCGCACACCAGAACCTCTGGCAAGCCGCCCGACTG
CGACTGCTGACCCTGCAGAGCTGGCTGCTGCACGCACCGTGLTCGCTGCCCGCAGAAGCGGCACT
GTGCTGGCGGGCTCCGGGTGGGGACCCCTGCCAGCCACTGGTCCCACCGCTTTCCTGGGAGAACG
TCACTGTGGACAAGGTTCTCGAGTTCCCATTGCTGAARGGCCACCCTAACCTCTGTGTTCAGGTG
AACAGCTCGGAGRAGCTGCAGCTGCAGGAGTGCTTGTGGGCTGACTCCCTGGGGCCTCTCARAGA
CCGATGTGCTACTGTTGGAGACACGAGGCCCCCAGGACAACAGATCCCTCTGTGCCTTGGAACCCA
GIGGCTGTACTTCACTACCCAGCAAAGCCTCCACGAGGGCAGCTCGCCTTGGAGAGTACTTACTA
CAAGACCTGCAGTCAGGCCAGTGTCTGCAGCTATGGGACGATGACTTGGGAGCGCTATGGGCCTG
CCCCATGGACAAATACATCCACAAGCGCTGGGCCCTCGTGTGGCTGGCCTGCCTACTCTTTGCCG
CTGCGCTTTCCCTCATCCTCCTTCTCARARAGGATCACGCGARAGGGTGGCTGAGGCTCTTGARA
CAGGACGTCCGCTCGGGEGECGGECCGCCAGGGGCCGCGCGGCTCTGCTCCTCTACTCAGCCGATGA
CTCGGGTTTCGAGCGCCTGGTGGECGCCCTGGCGTCGGCCCTGTGCCAGCTGCCGCTGCGCGTGE
CCGTAGACCTGTGGAGCCGTCGTGAACTGAGCGCGCAGGGGCCCGTGGCTTGGTTTCACGCGCAG
CGGCGCCAGACCCTGCAGGAGGGCEGGCGTGGTGGTCTTGCTCTTCTCTCCCGGTGCGGTGGCGLT
GTGCAGCGAGTGGCTACAGGATGGGGTGICCGGGCCCGGGGCGCACGGCCCGCACGACGCCTTCC
GCGCCTCGCTCAGCTGCGTGCTGCCCGACTTCTTGCAGGGLCCGGGCGCCCGGCAGCTACGTGGGE
GCCTGCTTCGACAGGCTGCTCCACCCGGACGCCGTACCCGLCCCTTTTCCGCACCGTGCCCGTCTT
CACACTGCCCTCCCAACTGCCAGACTTCCTGGGGGCCCTGCAGCAGCCTCGCGCCCCGCGTTCCG
GGCGGCTCCAAGAGAGAGCGGAGCAAGTGTCCCGGGCCCTTCAGCCAGCCCTGGATAGCTACTTL
CATCCCCCGGGGACTCCCGCGCCGGGACGCEGGETGGGACCAGGEGCGGGALCTGGGGCEGGEGA
CGGGACTTAAATAAAGGCAGACGCTGTTTTTCTARARARA
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FIGURE 162

MPVPWFLLSLALGRSPVVLSLERLVGPQDATHCSPGLSCRLWDSDILCLPGDIVPAPGPVLAPTHLQTELV

LRCOKETDCDLCLRVAVHLAVHGHWEEPEDEEKFGGAADSGVEEPRNASLQAQVVLSFQAY PTARCVLLEY
QVPAALVQFGQSVGSVVYDCFEAALGSEVRIWSY TQPRYEKELNHTQQLPAL PWLNVSADGDNVHLVLNVS
EEQHFGLSLYWNQVQGPPKPRWHKNLTGPOIITLNHTDLVPCLCIQVWPLEPDSVRTN ICPFREDPRAHQN
IWOAARLRLLTLOSWLLDAPCSLPAEAALCWRAPGGDPCQPLVPPLSWENVTVDKVLEFPLLKGHPNLCVQ
VNSSEKLQLQECLWADSLGPLKDDVLLLETRGPQDNRSLCALEPSGCTSLPSKASTRAARLGEYLLQDLQS
GQCLQLWDDDLGALWACPMDKY THKRWALVWLACLLFAAALSLILLLKKDHAKGWLRLLKODVRSGAARRG
RAALLLYSADDSGFERLVGALASALCQLPLRVAVDLWSRRELSAQGPVAWFHAQRRQTLOQEGGVVVLLESPE
GAVALCS3EWLQDGVSGPGAHGPHDAFRASLSCVLPDFLQGRAPGSYVGACFDRLLHPDAVPALFRTVPVET
LPSQLPDFLGALQQPRAPRSGRLQERAEQVSRALQPALDSYFHPPGTPAPGRGVGPGAGPGAGDGT

Signal sequence:

amino agids 1-20

Transmembrane domain.

amino acids 453~-475

N-glycosylation sites.
amino acids 118-121, 186-189, 198-201, 211-214, 238-241, 248-251,
334-337, 357-360, 391-3924

Glycosaminoglycan attachment site.

amino acids 583-586

cAMP- and cGMP-dependent protein kinase phosphorylation site.
amino acids 552-555

N~myristoylation sites.
amino acids 107-112, 152-157, 319-324, 438-443, 516-521, 612~617,
692-697, 696-701, 700-705
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FIGURE 163

GGCAGGGCTCTGTGCCAGCCCCGATGAGGACGCTGCTGACCATCTTGACTGTGGGATCCCTGGLCT
GCTCACGCCCCTGAGGACCCCTCGGAT CTGCTCCAGCACGTGAAATTICCAGTCCAGCAACTTTGA
AARCATCCTGACGTIGCGGACAGCGGGCCAGAGGGCACCCCAGACACGGTCTACAGCATCGAGTATA
AGACGTACGGAGAGAGGGACTGGGTGGCAAAGAAGGGCTGTCAGCGGATCACCCGGAAGTCCTGC
AACCTGACGGTGGAGACGGGCAACCTCACGGAGCTCTACTATGCCAGGGTCACCGCT
GTCAGTGCGGGAGGCCGGTCAGCCACCAACGATGACTGACAGGTTCAGCTCTCTGCAGCACACTAC
CCTCAAGCCACCTGATGTGACCTGTATCTCCAAAGTGAGATCGATTCAGATGATTGTTCATCCTA
CCCCCACGCCAATCCGTGCAGGCGATGGCCACCGGCTAACCCTGGAAGACATCTTCCATGACCTG
TTCTACCACTTAGAGCTCCAGGTCAACCGCACCTACCARATGCACCT TGGAGGGAAGCAGAGAGA
ATATGAGTTCTTCGGCCTGACCCCTGACACAGAGTTCCTTGGCACCATCATGATTTGCGTTCCCA
CCTGGGCCAAGGAGAGTGCCCCCTACATGTGCCGAGTGARACGACACTGCCAGACCGGACATGGACC
TACTCCTTCTCCGGAGCCTTCCTGTTCTCCATGGGCTTCCTCGTCGCAGTACTCTGCTACCTGAG
CTACAGATATGTCACCAAGCCGCCTGCACCTCCCAACTCCCTGAACGTCCAGCGAGTLCCTGACTT
TCCAGCCGCTGCGCTTCATCCAGGAGCACGTCCTGATCCCTGTCTTTGACCTCAGCGGCCCCAGL
AGTCTGGCCCAGCCTGTCCAGTACTCCCAGATCAGGGTGTCTGGACCCAGGGAGCCCGCAGGAGC
TCCACAGCGGCATAGCCTGTCCGAGATCACCTACTTAGGGCAGCCAGACATCTCCATCCTCCAGC
CCTCCAACGTGCCACCTCCCCAGATCCTCTCCCCACTGTCCTATGCCCCARACGCTGCCCCTGAG
GTCGGGCCCCCATCCTATGCACCTCAGGTGACCCCCGAAGCTCAATTCCCATTCTACGCCCCACA
GGCCATCTCTAAGGTCCAGCCTTCCTCCTATGCCCCTCAAGCCACTCCGGACAGCTGGCCTCCLT
CCTATGGGGTATGCATGGAAGGTTCTGGCARAGACTCCCCCACTGGGACACTTTCTAGTCCTARA
CACCTTAGGCCTAAAGGTCAGCTTCAGAAAGAGCCACCAGCTGGAAGCTGCATGTTAGGTGGCCT
TTCTCTGCAGGAGGTGACCTCCTTGGCTATGGAGGAATCCCAAGAAGCARAATCATTGCACCAGT
CCCTGGGGATTTGCACAGACAGAACATCTGACCCAAATGTGCTACACAGTGGGGAGGAAGGGACA
CCACAGTACCTARAGGGCCAGCTCCCCCTCCTCTCCTCAGTCCAGATCGAGGGCCACCCCATGTC
CCTCCCTTTGCAACCTCCTTCCGGTCCATGTTCCCCCTCGGACCAAGGTCCAAGTCCCTGGGGCC
TGCTGGAGTCCCTIGTGTGTCCCAAGGATGAAGCCAAGAGCCCAGCCCCTGAGACCTCAGACCTG
'GAGCAGCCCACAGAACTGGATTCTCTTTTCAGAGGCCTGGCCCTGACTGTGCAGTGGGAGTCCIg
AGGGGAATGGGARAGGCTTGGTGCTTCCTCCCTGTCCCTACCCAGTGTCACATCCTTGGCTGTCA
ATCCCATGCCTGCCCATGCCACACACTCTGCGATCTGGCCTCAGRACGGGTGCCCTTGAGAGAAGC
AGAGGGAGTGGCATGCAGGGCCCCTGCCATGGGTGCGCTCCTCACCGGRACARAGCAGCATGATA
AGGACTGCAGCGGGGGAGCTCTGGGGAGCAGCTTGTGTAGACARGCGCGTGCTCGCTGAGCCCTG
CAAGGCAGARATGACAGTGCAAGGAGGARATGCAGGGARACTCCCGAGGTCCAGAGCCCCACCTC
CTAACACCATGGATTCAAAGTGCTCAGGGAATTTGCCTCTCCTTGCCCCATTCCTGGCCAGTTTC
ACAATCTAGCTCGACAGAGCATGAGGCCCCTGCCTCTTCTGTCATTGTTCAAAGGTGGGAAGAGA
GCCTGGAARAGARACCAGGCCTGGARAAGARCCAGAAGGAGGCTGGGCAGAACCAGAACAACCTGC
ACTTCTGCCAAGGCCAGGGCCAGCAGGACGGCAGCACTCTAGGGAGGGGTGTGGCCTGCAGCTCA
TTCCCAGCCAGGGCAACTGCCTGACGTTGCACGATTTCAGCTTCATTCCTCTGATAGRACARAGC
GAAATGCAGGTCCACCAGGGAGGCGAGACACACAAGCCTETICTGCAGGCAGGAGTTTCAGACCCT
ATCCTGAGAATGGGGTTTGAAAGGAAGGTGAGGGCTGTGGCCCCTGGACGGGTACAATAACACAC
TGTACTGATGTCACAACTTTGCAAGCTCTGCCTTGGGTTCAGCCCATCTGGGCTCARATTCCAGC
CTCACCACTCACAAGCTGTGTGACTTCARACAAATGAAATCAGTGCCCAGAACCTCGGTTTCCTC
ATCTGTRATGTGGGGATCATAACACCTACCTCATGGAGT TGTGGTGAAGATGARATGAAGTCATG
TCTTTAAAGTGCTTAATAGTGCCTGGTACATGGGCAGTGCCCAATAAACGGTAGCTATTTARAAA
ARAARADR
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FIGURE 164

MRTLLTILTVGSLAAHAPEDPSDLLQHVKFQSSNFENILTWDSGPEGTPDTVYSIEYKTYGERDW
VAKKGCORITRKSCNLTVETGNLTELYYARVTAVSAGGRSATKMTDRESSLOHTTLKPPDVTCIS

KVRSIQMIVHPTPTPIRAGDGHRLTLEDIFHDLFYHLELQVNRTYQMHLGGKQREYEFFGLTPDT
EFrLGTIMICVEPTWAKESAPYMCRVKTLPDRTWTIYSFSGAFLFSMGFLVAVLCYLSYRYVTKPPAP
PNSLNVORVLTFQPLRFIQEHVLIPVFDLSGPSSLAQPVQYSQIRVSGPREPAGAPQRHSLSEIT

YLGOPDISILOPSNVPPPQILSPLSYAPNAAPEVGPPSYAPQVTPEAQFPEFYAPQATISKVQPSSY
APQATPDSWPPSYGVCMEGSGEDSPTGTLSSPKHLRPKGQLOKEPPAGSCMLGGLSLOEVTSLAM
EESQEAKSLHQPLGICTDRTSDPNVLHSGEEGTPQYLKGOLPLLSSVQIEGHPMSLPLOPPSGPC
SPSDOGPSPWCLLESLVCPKDEAKSFPAPETSDLEQPTELDSLFRGLALTVQWES

Signal seqguence.

amino acids 1-17

Transmembrane domain.

amino acids 233-250

N-glycosylation sites.

amnino acids 80-83,

N-myristoylation sites.

amino acids 11-16,

87-90,

47-52,

172-175

102-107, 531-536, 565-570
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FIGURE 165

TGGCCTACTGGAARAAAALAAAAARRARAARAMAGTCACCCGGGECCCGCGGTGGCCACAACATGS
CTGCGGCGCCGGEGGCTGCTCTTCTGGCTIGTTCGTGCTGGGEGGCGCTCTGGTGGGTCCCGGGCCAG
TCGGATCTCAGCCACGGACGGCGTTTCTCGGACCTCAAAGTGTGCGEGGACGARGAGTGCAGCAT
GTTAATGTACCGTGGGAAAGCTCTTGAAGACTTCACGGGCCCTGATTGTCGTTTTGTGAATTTTA
AARAAAGGTGACGATGTATATGTCTACTACAAACTGGCAGGGGGATCCCTTGAACTTTGGGCTGGA
AGTGTTGRACACAGTTTTGGATATTTTCCAAAAGATTTGATCAAGGTACTTCATAAATACACGGA
AGAAGAGCTACATATTCCAGCAGATGAGACAGACTTTCTCTGCTTTGAAGGAGGAAGAGATGATT
TTAATAGTTATAATGTAGAAGAGCTTTTAGGATCTTTGGAACTGGAGGACTCTGTACCTGAAGAG

TCGAAGAAAGCTGAAGAAGT TTCTCAGCACAGAGAGAAATCTCCTGAGGAGTCTCGGGGGCGETGA
ACTTGACCCTGTGCCTGAGCCCGAGGCATTCAGAGCTGATTCAGAGGATGGAGRAGGTGCTTTCT
CAGAGAGCACCGAGGGGCTGCAGGGACAGCCCTCAGCTCAGGAGAGCCACCCTCACACCAGCGGT
CCTGCGGCTAACGCTCAGGGAGTGCAGTCTTCGTTGGACACTTTTGAAGARATTCTGCACGATAA
ATTGAAAGTGCCGGGAAGCGAAAGCAGAACTGGCAATAGTTCTCCTGCCTCGGTGGAGCGGGAGA
AGACAGATGCTTACAAAGTCCTGAAAACAGAAATGAGTCAGAGAGGAAGTGGACAGTGCGTTATT
CATTACAGCAAAGGATTTCGTTGGCATCARAATCTAAGTTTGTTTTACARAGATTGTTTTTAGTA
CTAAGCTGCCTTGGCAGTTTGCATTTTTGAGCCAAACARAAATATATTATTTTCCCTTCTAAGTA
ARAARADPAADADNAADNAANA
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FIGURE 166

MAAAPGLLFWLFVLGALWAVPGQOSDLSHGRRFSDLKVCGDEECSMIMYRGKALEDFTGPDCREVN

FRKGDDVYVYYKLAGGSLELWAGSVEHSFGYFPKDLIKVLHKYTEEELHIPADETDFVCFEGGRD
DENSYNVEELLGSLELEDSVPEESKKAREVSOHREKSPEESRGRELDPVPEPEAFRADSEDGEGA
FSESTEGLQGQPSAQESHPHTSGPAANAQGVQSSLDTFEEILHDKLKVPGSESRTGNSSPASVER
EKTDAYRVLKTEMSQRGSGQCVIHYSKGFRWHONLSLEYKDCEF

Important features of the protein:
Signal peptide:

amino acids 1-22

N-glycosylation site.

amino acids 294-298

cAMP- and cGMP-dependent protein kinase phosphorylation site.

amino acids 30-34

Tyrosine kinase phosphorylation site.

amino acids 67-76

N-myristoylation sites.

amino acids 205-211, 225-231, 277-283

Amidation site.

amino acids 28-32
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FIGURE 167

CCAGGACCAGGGCGCACCGGCTCAGCCTCTCACTTGTCAGAGGCCGGGGRAGAGARGCAAAGCGC
ARCGGTGTGGTCCAAGCCGGGGCTTCTGCTTCGCCTCTAGGACATACACGGGACCCCCTARLCTTC
AGTCCCCCAAACGCGCACCCTCGAAGTCTTGAACTCCAGCCCCGCACATCCACGCGCGGCACAGG
CGCGGCAGGCGGCAGGTCCCGCCCGRAGGCCATGCGCGCAGGGGEGTCGGGCAGCTGEGCTCGGGT
GGCGGGAGTAGGGCCCGGCAGGGAGGCAGGGAGGCTGCATATTCAGAGTCGCGGGCTGCGCCCTG
GGCAGAGGCCGCCCTCGCTCCACGCARCACCTGCTGCTGCCACCGCGCCGCGATGAGCCGCGTGG
TCTCGCTGCTGCTGGGCGCCGCGCTGCTCTGCGGCCACGGAGCCTTCTGCCGCCGCGTGGTCAGT
GGCCAAAAGGTGTGTTTTGCTGACTTICARGCATCCCTGCTACARAATGGCCTACTTCCATGAACT
GTCCAGCCGAGTGAGCTTICAGGAGGCACGCCTGGCTTGTGAGAGT GAGGGAGGAGTCCTCCTCA
GCCTTGAGAATGAAGCAGAACAGAAGTTAATAGAGAGCATGTTGCARAACCTGACARARACCCGGG
ACAGGGATTTCIGATGGTGATTTCTGCGATAGGGCTTTGGAGGAATGGAGATGGGCARACATCTGG
TGCCTGCCCAGATCTCTACCAGTGGTCTGATGGAAGCAATTCCCAGTACCGARACTGGTACACAG
ATGAACCTTCCTGCGGAAGTGAAAAGTGTGTTGTGATGTATCACCAACCAACTGCCAATCCTGGC
CTTGGGGGTCCCTACCTTTACCAGTGGAATGATGACAGGTGTARCATGAAGCACAATTATATTTG
CAAGTATGAACCAGAGATTAATCCAACAGCCCCTGTAGARAAGCCTTATCTTACAAATCAACCAG
GAGACACCCATCAGAATGTGCTTGTTACTGAAGCAGGTATAATTCCCRAATCTAATTTATGTTGTT
ATACCAACAATACCCCTGCTCTTACTGATACTGGTTGCTTTTGGARACCTGTTGTTTCCAGATGLT
GCATAAARGTAAAGGAAGAACAAAAACTAGTCCAAACCAGTCTACACTGTGGATTTCARAGAGTA
CCAGAARAAGARAGTGGCATGGAAGTATAATARCTCATTGACTTGGT TCCAGAATTTTGTAATTCT
GGATCTGTATAAGGAATGGCATCAGAACAATAGCTTGGAATGGCTTGAAATCACAAAGGATCTGC
ARGATGAACTGTAAGCTCCCCCTTGAGGCAAATATTAAAGTAATTTTTATATGTCTATTATTTCA
TTTAAAGAATATGCTGTGCTAATAATGGAGTGAGACATGCTTATTTTGCTAAAGGATGCACCCAA
ACTTCAAACTTCAAGCAAATGAAATGGACAATGCAGATAAAGTTGTTATCAACACGTCGGGAGTA
TGTGIGTITAGAAGCAATTCCTTTTATTTCTTTCACCTTTCATARGTTGTTATCTAGTCAATGTAA
TGTATATTGTATTGAAATTTACAGTGTGCARAAGTATTTTACCTT TGCATAAGTGTTTGATARRA
ATGAACTGTTICTAATATTTATTTTTATGGCATCTCATTTTTCAATACATGCTICTTTTGATTAARG
AAACTTATTACTGTTGTCAACTGAATTCACACACACACAAATATAGTACCATAGARAAAGTTTGT
TTTCTCGAAATARTTCATCTTITCAGCTICTCTGCTTTTGGTCAATGTCTAGGARATCTCTTCAGA
AATAAGAAGCTATTTCATTAAGTGTGATATAAACCTCCTCARACATTTTACT TAGAGGCARGGAT
TGTCTAATTTCAATTGTGCAAGACATGTGCCTTATAATTATTTTTAGCTTARAATTARACAGATT
TTGTAATAATGTAACTTTGTTAATAGGTGCATAAACACTAATGCAGTCAATTTGAACARAAGAAG
TGACATACACAATATAAATCATATGTCTTCACACGTTGCCTATATAATGAGAAGCAGCTCTCTGA
GGGTTCTGARATCAATGTGGTCCCTCTCTTGCCCACTAAACAAAGATGGTTGTTCGGGGTTTGGG
ATTGACACTGGAGGCAGATAGTTGCAAAGTTAGTCTAAGGTTTCCCTAGCTGTATTTAGCCTCTG
ACTATATTAGTATACAAACAGGTCATGTGGTTGAGACCAGGTGAATAGTCACTATCAGTGTGGAG
ACAAGCACAGCACACAGACATTTTAGGAAGGAAAGGAACTACGARATCGTGTGAARATGGGTTGG
AACCCATCAGTGATCGCATATTCATTGATGAGGGTTTGCTTGAGATAGAAAATGGTGGCTCCTTT
CIGICTTATICTCCTAGTTITCTTCAATGCTTACGCCTTGTTCTTCTCAAGAGAARAGTTGTAACTCT
CTGGTCTTCATATGTCCCTGTGCTCCTTTTAACCAAATAAAGAGTTCTTGTTTC TGGGGGARARR
AAARAAARADAARAADARARADNADAADAAARARRA,
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FIGURE 168

MSRVVSLLLGAALLCGHGAFCRRVVSGOKVCFADFKHPCYKMAY FHELSSRVSFQEARLACESE
GGVLLSLENEAEQKLIESMLONLTKPGTGISDGDEFWIGLWRNGDGQTSGACPDLYQWSDGSNSQ

YRNWYTDEPSCGSEKCVVMYHQOPTANPGLGGPYLYQWNDDRCNMKHNY ICKYEPEINPTAPVEK
PYLTNQPGDTHQNVVVTEAGIIPNLIYVVIPTIPLLLLILVAFGTCCFQMLHKSKGRTKTSPNQ
STLWISKSTRKESGMEV

Important features of the protein:
Signal peptide:

amino acids 1-21

Transmembrane domain:

amino acids 214-235

N-glycosylation sites.

amino acids 86-89, 255-258

cAMP- and cGMP-dependent protein kinase phosphorylation site.

amino acids 266-269

N-myristoylation sites.
- amino acids 27-32, 66-71, 91-96, 93-98, 102-107, 109-114, 140-
145, 212-217
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BACKGROUND OF THE INVENTION

[0002] The present invention relates generally to the iden-
tification and isolation of novel DNA and to the recombinant
production of novel polypeptides.

[0003] Extracellular proteins play important roles in,
among other things, the formation, differentiation and main-
tenance of multicellular organisms. The fate of many indi-
vidual cells, e.g., proliferation, migration, differentiation, or
interaction with other cells, is typically governed by infor-
mation received from other cells and/or the immediate
environment. This information is often transmitted by
secreted polypeptides (for instance, mitogenic factors, sur-
vival factors, cytotoxic factors, differentiation factors, neu-
ropeptides, and hormones) which are, in turn, received and
interpreted by diverse cell receptors or membrane-bound
proteins. These secreted polypeptides or signaling molecules
normally pass through the cellular secretory pathway to
reach their site of action in the extracellular environment.

[0004] Secreted proteins have various industrial applica-
tions, including as pharmaceuticals, diagnostics, biosensors
and bioreactors. Most protein drugs available at present,
such as thrombolytic agents, interferons, interleukins, eryth-
ropoietins, colony stimulating factors, and various other
cytokines, are secretory proteins. Their receptors, which are
membrane proteins, also have potential as therapeutic or
diagnostic agents. Efforts are being undertaken by both
industry and academia to identify new, native secreted
proteins. Many efforts are focused on the screening of
mammalian recombinant DNA libraries to identify the cod-
ing sequences for novel secreted proteins. Examples of
screening methods and techniques are described in the
literature [see, for example, Klein et al., Proc. Natl. Acad.
Sci. 93:7108-7113 (1996); U.S. Pat. No. 5,536,637)].
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[0005] Membrane-bound proteins and receptors can play
important roles in, among other things, the formation, dif-
ferentiation and maintenance of multicellular organisms.
The fate of many individual cells, e.g., proliferation, migra-
tion, differentiation, or interaction with other cells, is typi-
cally governed by information received from other cells
and/or the immediate environment. This information is often
transmitted by secreted polypeptides (for instance, mitoge-
nic factors, survival factors, cytotoxic factors, differentiation
factors, neuropeptides, and hormones) which are, in turn,
received and interpreted by diverse cell receptors or mem-
brane-bound proteins. Such membrane-bound proteins and
cell receptors include, but are not limited to, cytokine
receptors, receptor kinases, receptor phosphatases, receptors
involved in cell-cell interactions, and cellular adhesin mol-
ecules like selectins and integrins. For instance, transduction
of signals that regulate cell growth and differentiation is
regulated in part by phosphorylation of various cellular
proteins. Protein tyrosine kinases, enzymes that catalyze that
process, can also act as growth factor receptors. Examples
include fibroblast growth factor receptor and nerve growth
factor receptor.

[0006] Membrane-bound proteins and receptor molecules
have various industrial applications, including as pharma-
ceutical and diagnostic agents. Receptor immunoadhesins,
for instance, can be employed as therapeutic agents to block
receptor-ligand interactions. The membrane-bound proteins
can also be employed for screening of potential peptide or
small molecule inhibitors of the relevant receptor/ligand
interaction.

[0007] Efforts are being undertaken by both industry and
academia to identify new, native receptor or membrane-
bound proteins. Many efforts are focused on the screening of
mammalian recombinant DNA libraries to identify the cod-
ing sequences for novel receptor or membrane-bound pro-
teins.

SUMMARY OF INVENTION

[0008] In one embodiment, the invention provides an
isolated nucleic acid molecule comprising a nucleotide
sequence that encodes a PRO polypeptide.

[0009] In one aspect, the isolated nucleic acid molecule
comprises a nucleotide sequence having at least about 80%
nucleic acid sequence identity, alternatively at least about
81% nucleic acid sequence identity, alternatively at least
about 82% nucleic acid sequence identity, alternatively at
least about 83% nucleic acid sequence identity, alternatively
at least about 84% nucleic acid sequence identity, alterna-
tively at least about 85% nucleic acid sequence identity,
alternatively at least about 86% nucleic acid sequence
identity, alternatively at least about 87% nucleic acid
sequence identity, alternatively at least about 88% nucleic
acid sequence identity, alternatively at least about 89%
nucleic acid sequence identity, alternatively at least about
90% nucleic acid sequence identity, alternatively at least
about 91% nucleic acid sequence identity, alternatively at
least about 92% nucleic acid sequence identity, alternatively
at least about 93% nucleic acid sequence identity, alterna-
tively at least about 94% nucleic acid sequence identity,
alternatively at least about 95% nucleic acid sequence
identity, alternatively at least about 96% nucleic acid
sequence identity, alternatively at least about 97% nucleic
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acid sequence identity, alternatively at least about 98%
nucleic acid sequence identity and alternatively at least
about 99% nucleic acid sequence identity to (a) a DNA
molecule encoding a PRO polypeptide having a full-length
amino acid sequence as disclosed herein, an amino acid
sequence lacking the signal peptide as disclosed herein, an
extracellular domain of a transmembrane protein, with or
without the signal peptide, as disclosed herein or any other
specifically defined fragment of the full-length amino acid
sequence as disclosed herein, or (b) the complement of the
DNA molecule of (a).

[0010] In other aspects, the isolated nucleic acid molecule
comprises a nucleotide sequence having at least about 80%
nucleic acid sequence identity, alternatively at least about
81% nucleic acid sequence identity, alternatively at least
about 82% nucleic acid sequence identity, alternatively at
least about 83% nucleic acid sequence identity, alternatively
at least about 84% nucleic acid sequence identity, alterna-
tively at least about 85% nucleic acid sequence identity,
alternatively at least about 86% nucleic acid sequence
identity, alternatively at least about 87% nucleic acid
sequence identity, alternatively at least about 88% nucleic
acid sequence identity, alternatively at least about 89%
nucleic acid sequence identity, alternatively at least about
90% nucleic acid sequence identity, alternatively at least
about 91% nucleic acid sequence identity, alternatively at
least about 92% nucleic acid sequence identity, alternatively
at least about 93% nucleic acid sequence identity, alterna-
tively at least about 94% nucleic acid sequence identity,
alternatively at least about 95% nucleic acid sequence
identity, alternatively at least about 96% nucleic acid
sequence identity, alternatively at least about 97% nucleic
acid sequence identity, alternatively at least about 98%
nucleic acid sequence identity and alternatively at least
about 99% nucleic acid sequence identity to (a) a DNA
molecule comprising the coding sequence of a full-length
PRO polypeptide cDNA as disclosed herein, the coding
sequence of a PRO polypeptide lacking the signal peptide as
disclosed herein, the coding sequence of an extracellular
domain of a transmembrane PRO polypeptide, with or
without the signal peptide, as disclosed herein or the coding
sequence of any other specifically defined fragment of the
full-length amino acid sequence as disclosed herein, or (b)
the complement of the DNA molecule of (a).

[0011] In a further aspect, the invention concerns an
isolated nucleic acid molecule comprising a nucleotide
sequence having at least about 80% nucleic acid sequence
identity, alternatively at least about 81% nucleic acid
sequence identity, alternatively at least about 82% nucleic
acid sequence identity, alternatively at least about 83%
nucleic acid sequence identity, alternatively at least about
84% nucleic acid sequence identity, alternatively at least
about 85% nucleic acid sequence identity, alternatively at
least about 86% nucleic acid sequence identity, alternatively
at least about 87% nucleic acid sequence identity, alterna-
tively at least about 88% nucleic acid sequence identity,
alternatively at least about 89% nucleic acid sequence
identity, alternatively at least about 90% nucleic acid
sequence identity, alternatively at least about 91% nucleic
acid sequence identity, alternatively at least about 92%
nucleic acid sequence identity, alternatively at least about
93% nucleic acid sequence identity, alternatively at least
about 94% nucleic acid sequence identity, alternatively at
least about 95% nucleic acid sequence identity, alternatively
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at least about 96% nucleic acid sequence identity, alterna-
tively at least about 97% nucleic acid-sequence identity,
alternatively at least about 98% nucleic acid sequence
identity and alternatively at least about 99% nucleic acid
sequence identity to (a) a DNA molecule that encodes the
same mature polypeptide encoded by any of the human
protein cDNAs deposited with the ATCC as disclosed
herein, or (b) the complement of the DNA molecule of (a).

[0012] Another aspect the invention provides an isolated
nucleic acid molecule comprising a nucleotide sequence
encoding a PRO polypeptide which is either transmembrane
domain-deleted or transmembrane domain-inactivated, or is
complementary to such encoding nucleotide sequence,
wherein the transmembrane domain(s) of such polypeptide
are disclosed herein. Therefore, soluble extracellular
domains of the herein described PRO polypeptides are
contemplated.

[0013] Another embodiment is directed to fragments of a
PRO polypeptide coding sequence, or the complement
thereof, that may find use as, for example, hybridization
probes, for encoding fragments of a PRO polypeptide that
may optionally encode a polypeptide comprising a binding
site for an anti-PRO antibody or as antisense oligonucleotide
probes. Such nucleic acid fragments are usually at least
about 20 nucleotides in length, alternatively at least about 30
nucleotides in length, alternatively at least about 40 nucle-
otides in length, alternatively at least about 50 nucleotides in
length, alternatively at least about 60 nucleotides in length,
alternatively at least about 70 nucleotides in length, alter-
natively at least about 80 nucleotides in length, alternatively
at least about 90 nucleotides in length, alternatively at least
about 100 nucleotides in length, alternatively at least about
110 nucleotides in length, alternatively at least about 120
nucleotides in length, alternatively at least about 130 nucle-
otides in length, alternatively at least about 140 nucleotides
in length, alternatively at least about 150 nucleotides in
length, alternatively at least about 160 nucleotides in length,
alternatively at least about 170 nucleotides in length, alter-
natively at least about 180 nucleotides in length, alterna-
tively at least about 190 nucleotides in length, alternatively
at least about 200 nucleotides in length, alternatively at least
about 250 nucleotides in length, alternatively at least about
300 nucleotides in length, alternatively at least about 350
nucleotides in length, alternatively at least about 400 nucle-
otides in length, alternatively at least about 450 nucleotides
in length, alternatively at least about 500 nucleotides in
length, alternatively at least about 600 nucleotides in length,
alternatively at least about 700 nucleotides in length, alter-
natively at least about 800 nucleotides in length, alterna-
tively at least about 900 nucleotides in length and alterna-
tively at least about 1000 nucleotides in length, wherein in
this context the term “about” means the referenced nucle-
otide sequence length plus or minus 10% of that referenced
length. It is noted that novel fragments of a PRO polypep-
tide-encoding nucleotide sequence may be determined in a
routine manner by aligning the PRO polypeptide-encoding
nucleotide sequence with other known nucleotide sequences
using any of a number of well known sequence alignment
programs and determining which PRO polypeptide-encod-
ing nucleotide sequence fragment(s) are novel. All of such
PRO polypeptide-encoding nucleotide sequences are con-
templated herein. Also contemplated are the PRO polypep-
tide fragments encoded by these nucleotide molecule frag-
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ments, preferably those PRO polypeptide fragments that
comprise a binding site for an anti-PRO antibody.

[0014] In another embodiment, the invention provides
isolated PRO polypeptide encoded by any of the isolated
nucleic acid sequences hereinabove identified.

[0015] In a certain aspect, the invention concerns an
isolated PRO polypeptide, comprising an amino acid
sequence having at least about 80% amino acid sequence
identity, alternatively at least about 81% amino acid
sequence identity, alternatively at least about 82% amino
acid sequence identity, alternatively at least about 83%
amino acid sequence identity, alternatively at least about
84% amino acid sequence identity, alternatively at least
about 85% amino acid sequence identity, alternatively at
least about 86% amino acid sequence identity, alternatively
at least about 87% amino acid sequence identity, alterna-
tively at least about 88% amino acid sequence identity,
alternatively at least about 89% amino acid sequence iden-
tity, alternatively at least about 90% amino acid sequence
identity, alternatively at least about 91% amino acid
sequence identity, alternatively at least about 92% amino
acid sequence identity, alternatively at least about 93%
amino acid sequence identity, alternatively at least about
94% amino acid sequence identity, alternatively at least
about 95% amino acid sequence identity, alternatively at
least about 96% amino acid sequence identity, alternatively
at least about 97% amino acid sequence identity, alterna-
tively at least about 98% amino acid sequence identity and
alternatively at least about 99% amino acid sequence iden-
tity to a PRO polypeptide having a full-length amino acid
sequence as disclosed herein, an amino acid sequence lack-
ing the signal peptide as disclosed herein, an extracellular
domain of a transmembrane protein, with or without the
signal peptide, as disclosed herein or any other specifically
defined fragment of the full-length amino acid sequence as
disclosed herein.

[0016] In a further aspect, the invention concerns an
isolated PRO polypeptide comprising an amino acid
sequence having at least about 80% amino acid sequence
identity, alternatively at least about 81% amino acid
sequence identity, alternatively at least about 82% amino
acid sequence identity, alternatively at least about 83%
amino acid sequence identity, alternatively at least about
84% amino acid sequence identity, alternatively at least
about 85% amino acid sequence identity, alternatively at
least about 86% amino acid sequence identity, alternatively
at least about 87% amino acid sequence identity, alterna-
tively at least about 88% amino acid sequence identity,
alternatively at least about 89% amino acid sequence iden-
tity, alternatively at least about 90% amino acid sequence
identity, alternatively at least about 91% amino acid
sequence identity, alternatively at least about 92% amino
acid sequence identity, alternatively at least about 93%
amino acid sequence identity, alternatively at least about
94% amino acid sequence identity, alternatively at least
about 95% amino acid sequence identity, alternatively at
least about 96% amino acid sequence identity, alternatively
at least about 97% amino acid sequence identity, alterna-
tively at least about 98% amino acid sequence identity and
alternatively at least about 99% amino acid sequence iden-
tity to an amino acid sequence encoded by any of the human
protein cDNAs deposited with the ATCC as disclosed
herein.
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[0017] In a specific aspect, the invention provides an
isolated PRO polypeptide without the N-terminal signal
sequence and/or the initiating methionine and is encoded by
a nucleotide sequence that encodes such an amino acid
sequence as hereinbefore described. Processes for producing
the same are also herein described, wherein those processes
comprise culturing a host cell comprising a vector which
comprises the appropriate encoding nucleic acid molecule
under conditions suitable for expression of the PRO
polypeptide and recovering the PRO polypeptide from the
cell culture.

[0018] Another aspect the invention provides an isolated
PRO polypeptide which is either transmembrane domain-
deleted or transmembrane domain-inactivated. Processes for
producing the same are also herein described, wherein those
processes comprise culturing a host cell comprising a vector
which comprises the appropriate encoding nucleic acid
molecule under conditions suitable for expression of the
PRO polypeptide and recovering the PRO polypeptide from
the cell culture.

[0019] In yet another embodiment, the invention concerns
agonists and antagonists of a native PRO polypeptide as
defined herein. In a particular embodiment, the agonist or
antagonist is an anti-PRO antibody or a small molecule.

[0020] In a further embodiment, the invention concerns a
method of identifying agonists or antagonists to a PRO
polypeptide which comprise contacting the PRO polypep-
tide with a candidate molecule and monitoring a biological
activity mediated by said PRO polypeptide. Preferably, the
PRO polypeptide is a native PRO polypeptide.

[0021] In a still further embodiment, the invention con-
cerns a composition of matter comprising a PRO polypep-
tide, or an agonist or antagonist of a PRO polypeptide as
herein described, or an anti-PRO antibody, in combination
with a carrier. Optionally, the carrier is a pharmaceutically
acceptable carrier.

[0022] Another embodiment of the present invention is
directed to the use of a PRO polypeptide, or an agonist or
antagonist thereof as hereinbefore described, or an anti-PRO
antibody, for the preparation of a medicament useful in the
treatment of a condition which is responsive to the PRO
polypeptide, an agonist or antagonist thereof or an anti-PRO
antibody.

[0023] In other embodiments of the present invention, the
invention provides vectors comprising DNA encoding any
of the herein described polypeptides. Host cell comprising
any such vector are also provided. By way of example, the
host cells may be CHO cells, F. coli, or yeast. A process for
producing any of the herein described polypeptides is further
provided and comprises culturing host cells under conditions
suitable for expression of the desired polypeptide and recov-
ering the desired polypeptide from the cell culture.

[0024] In other embodiments, the invention provides chi-
meric molecules comprising any of the herein described
polypeptides fused to a heterologous polypeptide or amino
acid sequence. Example of such chimeric molecules com-
prise any of the herein described polypeptides fused to an
epitope tag sequence or a Fc region of an immunoglobulin.

[0025] In another embodiment, the invention provides an
antibody which binds, preferably specifically, to any of the
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above or below described polypeptides. Optionally, the
antibody is a monoclonal antibody, humanized antibody,
antibody fragment or single-chain antibody.

[0026] In yet other embodiments, the invention provides
oligonucleotide probes useful for isolating genomic and
c¢DNA nucleotide sequences or as antisense probes, wherein
those probes may be derived from any of the above or below
described nucleotide sequences.

[0027] In yet other embodiments, the present invention is
directed to methods of using the PRO polypeptides of the
present invention for a variety of uses based upon the
functional biological assay data presented in the Examples
below.

BRIEF DESCRIPTION OF DRAWINGS

[0028] FIG. 1 shows a nucleotide sequence (SEQ ID NO:
1) of a native sequence PRO180 ¢cDNA, wherein SEQ ID
NO: 1 is a clone designated herein as “DNA26843-1389”.

[0029] FIG. 2 shows the amino acid sequence (SEQ ID
NO: 2) derived from the coding sequence of SEQ ID NO: 1
shown in FIG. 1.

[0030] FIG. 3 shows a nucleotide sequence (SEQ ID NO:
3) of a native sequence PRO218 ¢DNA, wherein SEQ ID
NO: 3 is a clone designated herein as “DNA30867-1335”.

[0031] FIG. 4 shows the amino acid sequence (SEQ ID
NO: 4) derived from the coding sequence of SEQ ID NO: 3
shown in FIG. 3.

[0032] FIG. 5 shows a nucleotide sequence (SEQ ID NO:
5) of a native sequence PRO263 ¢cDNA, wherein SEQ ID
NO: 5 is a clone designated herein as “DNA34431-1177".

[0033] FIG. 6 shows the amino acid sequence (SEQ ID
NO: 6) derived from the coding sequence of SEQ ID NO: 5
shown in FIG. 5.

[0034] FIG. 7 shows a nucleotide sequence (SEQ ID NO:
7) of a native sequence PRO295 ¢cDNA, wherein SEQ ID
NO: 7 is a clone designated herein as “DNA38268-1188.

[0035] FIG. 8 shows the amino acid sequence (SEQ ID
NO: 8) derived from the coding sequence of SEQ ID NO: 7
shown in FIG. 7.

[0036] FIG. 9 shows a nucleotide sequence (SEQ ID NO:
9) of a native sequence PRO874 ¢cDNA, wherein SEQ ID
NO: 9 is a clone designated herein as “DNA40621-1440".

[0037] FIG. 10 shows the amino acid sequence (SEQ ID
NO: 10) derived from the coding sequence of SEQ ID NO:
9 shown in FIG. 9.

[0038] FIG. 11 shows a nucleotide sequence (SEQ ID
NO: 11) of a native sequence PRO300 cDNA, wherein SEQ
ID NO: 11 is a clone designated herein as “DNA40625-
1189”.

[0039] FIG. 12 shows the amino acid sequence (SEQ ID
NO: 12) derived from the coding sequence of SEQ ID NO:
11 shown in FIG. 11.

[0040] FIG. 13 shows a nucleotide sequence (SEQ ID
NO: 13) of a native sequence PRO1864 cDNA, wherein
SEQID NO: 13 is a clone designated herein as “DNA45409-
25117.
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[0041] FIG. 14 shows the amino acid sequence (SEQ ID
NO: 14) derived from the coding sequence of SEQ ID NO:
13 shown in FIG. 13.

[0042] FIG. 15 shows a nucleotide sequence (SEQ ID
NO: 15) of a native sequence PRO1282 cDNA, wherein
SEQID NO: 15 is a clone designated herein as “DNA45495-
15507.

[0043] FIG. 16 shows the amino acid sequence (SEQ ID
NO: 16) derived from the coding sequence of SEQ ID NO:
15 shown in FIG. 15.

[0044] FIG. 17 shows a nucleotide sequence (SEQ ID
NO: 17) of a native sequence PRO1063 cDNA, wherein
SEQID NO: 17 is a clone designated herein as “DNA49820-
14277.

[0045] FIG. 18 shows the amino acid sequence (SEQ ID
NO: 18) derived from the coding sequence of SEQ ID NO:
17 shown in FIG. 17.

[0046] FIG. 19 shows a nucleotide sequence (SEQ ID
NO: 19) of a native sequence PRO1773 cDNA, wherein
SEQID NO: 19 is a clone designated herein as “DNA56406-
1704”.

[0047] FIG. 20 shows the amino acid sequence (SEQ ID
NO: 20) derived from the coding sequence of SEQ ID NO:
19 shown in FIG. 19.

[0048] FIG. 21 shows a nucleotide sequence (SEQ ID
NO: 21) of a native sequence PRO1013 cDNA, wherein
SEQID NO: 21 is a clone designated herein as “DNA56410-
1414”7,

[0049] FIG. 22 shows the amino acid sequence (SEQ ID
NO: 22) derived from the coding sequence of SEQ ID NO:
21 shown in FIG. 21.

[0050] FIG. 23 shows a nucleotide sequence (SEQ ID
NO: 23) of a native sequence PRO937 cDNA, wherein SEQ
ID NO: 23 is a clone designated herein as “DNA56436-
1448”.

[0051] FIG. 24 shows the amino acid sequence (SEQ ID
NO: 24) derived from the coding sequence of SEQ ID NO:
23 shown in FIG. 23.

[0052] FIG. 25 shows a nucleotide sequence (SEQ ID
NO: 25) of a native sequence PRO842 cDNA, wherein SEQ
ID NO: 25 is a clone designated herein as “DNAS56855-
14477.

[0053] FIG. 26 shows the amino acid sequence (SEQ ID
NO: 26) derived from the coding sequence of SEQ ID NO:
25 shown in FIG. 25.

[0054] FIG. 27 shows a nucleotide sequence (SEQ ID
NO: 27) of a native sequence PRO1180 ¢cDNA, wherein
SEQID NO: 27 is a clone designated herein as “DNAS56860-
15107.

[0055] FIG. 28 shows the amino acid sequence (SEQ ID
NO: 28) derived from the coding sequence of SEQ ID NO:
27 shown in FIG. 27.

[0056] FIG. 29 shows a nucleotide sequence (SEQ ID
NO: 29) of a native sequence PRO831 cDNA, wherein SEQ
ID NO: 29 is a clone designated herein as “DNAS56862-
13437,
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[0057] FIG. 30 shows the amino acid sequence (SEQ ID
NO: 30) derived from the coding sequence of SEQ ID NO:
29 shown in FIG. 29.

[0058] FIG. 31 shows a nucleotide sequence (SEQ ID
NO: 31) of a native sequence PRO1115 cDNA, wherein
SEQID NO: 31 is a clone designated herein as “DNAS56868-
1478”.

[0059] FIG. 32 shows the amino acid sequence (SEQ ID
NO: 32) derived from the coding sequence of SEQ ID NO:
31 shown in FIG. 31.

[0060] FIG. 33 shows a nucleotide sequence (SEQ ID
NO: 33) of a native sequence PRO1277 cDNA, wherein
SEQID NO: 33 is a clone designated herein as “DNAS56869-
15457,

[0061] FIG. 34 shows the amino acid sequence (SEQ ID
NO: 34) derived from the coding sequence of SEQ ID NO:
33 shown in FIG. 33.

[0062] FIG. 35 shows a nucleotide sequence (SEQ ID
NO: 35) of a native sequence PRO1074 cDNA, wherein
SEQID NO: 35 is a clone designated herein as “DNAS57704-
14527,

[0063] FIG. 36 shows the amino acid sequence (SEQ ID
NO: 36) derived from the coding sequence of SEQ ID NO:
35 shown in FIG. 35.

[0064] FIG. 37 shows a nucleotide sequence (SEQ ID
NO: 37) of a native sequence PRO1344 cDNA, wherein
SEQID NO: 37 is a clone designated herein as “DNAS58723-
1588”.

[0065] FIG. 38 shows the amino acid sequence (SEQ ID
NO: 38) derived from the coding sequence of SEQ ID NO:
37 shown in FIG. 37.

[0066] FIG. 39 shows a nucleotide sequence (SEQ ID
NO: 39) of a native sequence PRO1136 cDNA, wherein
SEQID NO: 39 is a clone designated herein as “DNAS57827-
14937,

[0067] FIG. 40 shows the amino acid sequence (SEQ ID
NO: 40) derived from the coding sequence of SEQ ID NO:
39 shown in FIG. 39.

[0068] FIG. 41 shows a nucleotide sequence (SEQ ID
NO: 41) of a native sequence PRO1109 cDNA, wherein
SEQID NO: 41 is a clone designated herein as “DNAS58737-
14737,

[0069] FIG. 42 shows the amino acid sequence (SEQ ID
NO: 42) derived from the coding sequence of SEQ ID NO:
41 shown in FIG. 41.

[0070] FIG. 43 shows a nucleotide sequence (SEQ ID
NO: 43) of a native sequence PRO1003 cDNA, wherein
SEQID NO: 43 is a clone designated herein as “DNAS58846-
14097,

[0071] FIG. 44 shows the amino acid sequence (SEQ ID
NO: 44) derived from the coding sequence of SEQ ID NO:
43 shown in FIG. 43.

[0072] FIG. 45 shows a nucleotide sequence (SEQ ID
NO: 45) of a native sequence PRO1138 cDNA, wherein
SEQID NO: 45 is a clone designated herein as “DNAS58850-
14957,
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[0073] FIG. 46 shows the amino acid sequence (SEQ ID
NO: 46) derived from the coding sequence of SEQ ID NO:
45 shown in FIG. 45.

[0074] FIG. 47 shows a nucleotide sequence (SEQ ID
NO: 47) of a native sequence PRO994 cDNA, wherein SEQ
ID NO: 47 is a clone designated herein as “DNAS58855-
14227,

[0075] FIG. 48 shows the amino acid sequence (SEQ ID
NO: 48) derived from the coding sequence of SEQ ID NO:
47 shown in FIG. 47.

[0076] FIG. 49 shows a nucleotide sequence (SEQ ID
NO: 49) of a native sequence PRO1069 cDNA, wherein
SEQID NO: 49 is a clone designated herein as “DNA59211-
14507.

[0077] FIG. 50 shows the amino acid sequence (SEQ ID
NO: 50) derived from the coding sequence of SEQ ID NO:
49 shown in FIG. 49.

[0078] FIG. 51 shows a nucleotide sequence (SEQ ID
NO: 51) of a native sequence PRO1411 ¢cDNA, wherein
SEQ ID NO: 51 is a cloneldesignated herein as
“DNA59212-1627”.

[0079] FIG. 52 shows the amino acid sequence (SEQ ID
NO: 52) derived from the coding sequence of SEQ ID NO:
51 shown in FIG. 51.

[0080] FIG. 53 shows a nucleotide sequence (SEQ ID
NO: 53) of a native sequence PRO1129 ¢cDNA, wherein
SEQID NO: 53 is a clone designated herein as “DNA59213-
14877.

[0081] FIG. 54 shows the amino acid sequence (SEQ ID
NO: 54) derived from the coding sequence of SEQ ID NO:
53 shown in FIG. 53.

[0082] FIG. 55 shows a nucleotide sequence (SEQ ID
NO: 55) of a native sequence PRO1027 cDNA, wherein
SEQID NO: 55 is a clone designated herein as “DNAS59605-
1418”.

[0083] FIG. 56 shows the amino acid sequence (SEQ ID
NO: 56) derived from the coding sequence of SEQ ID NO:
55 shown in FIG. 55.

[0084] FIG. 57 shows a nucleotide sequence (SEQ ID
NO: 57) of a native sequence PRO1106 ¢cDNA, wherein
SEQID NO: 57 is a clone designated herein as “DNAS59609-
14707.

[0085] FIG. 58 shows the amino acid sequence (SEQ ID
NO: 58) derived from the coding sequence of SEQ ID NO:
57 shown in FIG. 57.

[0086] FIG. 59 shows a nucleotide sequence (SEQ ID
NO: 59) of a native sequence PRO1291 cDNA, wherein
SEQID NO: 59 is a clone designated herein as “DNA59610-
1556”.

[0087] FIG. 60 shows the amino acid sequence (SEQ ID
NO: 60) derived from the coding sequence of SEQ ID NO:
59 shown in FIG. 59.

[0088] FIG. 61 shows a nucleotide sequence (SEQ ID
NO: 61) of a native sequence PRO3573 cDNA, wherein
SEQID NO: 61 is a clone designated herein as “DNAS59837-
2545”.
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[0089] FIG. 62 shows the amino acid sequence (SEQ ID
NO: 62) derived from the coding sequence of SEQ ID NO:
61 shown in FIG. 61.

[0090] FIG. 63 shows a nucleotide sequence (SEQ ID
NO: 63) of a native sequence PRO3566 cDNA, wherein
SEQID NO: 63 is a clone designated herein as “DNAS59844-
25427

[0091] FIG. 64 shows the amino acid sequence (SEQ ID
NO: 64) derived from the coding sequence of SEQ ID NO:
63 shown in FIG. 63.

[0092] FIG. 65 shows a nucleotide sequence (SEQ ID
NO: 65) of a native sequence PRO1098 cDNA, wherein
SEQID NO: 65 is a clone designated herein as “DNAS59854-
1459”7,

[0093] FIG. 66 shows the amino acid sequence (SEQ ID
NO: 66) derived from the coding sequence of SEQ ID NO:
65 shown in FIG. 65.

[0094] FIG. 67 shows a nucleotide sequence (SEQ ID
NO: 67) of a native sequence PRO1158 cDNA, wherein
SEQID NO: 67 is a clone designated herein as “DNA60625-
1507”7.

[0095] FIG. 68 shows the amino acid sequence (SEQ ID
NO: 68) derived from the coding sequence of SEQ ID NO:
67 shown in FIG. 67.

[0096] FIG. 69 shows a nucleotide sequence (SEQ ID
NO: 69) of a native sequence PRO1124 cDNA, wherein
SEQID NO: 69 is a clone designated herein as “DNA60629-
1481”.

[0097] FIG. 70 shows the amino acid sequence (SEQ ID
NO: 70) derived from the coding sequence of SEQ ID NO:
69 shown in FIG. 69.

[0098] FIG. 71 shows a nucleotide sequence (SEQ ID
NO: 71) of a native sequence PRO1287 cDNA, wherein
SEQID NO: 71 is a clone designated herein as “DNA61755-
15547,

[0099] FIG. 72 shows the amino acid sequence (SEQ ID
NO: 72) derived from the coding sequence of SEQ ID NO:
71 shown in FIG. 71.

[0100] FIG. 73 shows a nucleotide sequence (SEQ ID
NO: 73) of a native sequence PRO1335 cDNA, wherein
SEQID NO: 73 is a clone designated herein as “DNA62812-
15947,

[0101] FIG. 74 shows the amino acid sequence (SEQ ID
NO: 74) derived from the coding sequence of SEQ ID NO:
73 shown in FIG. 73.

[0102] FIG. 75 shows a nucleotide sequence (SEQ ID
NO: 75) of a native sequence PRO1315 cDNA, wherein
SEQID NO: 75 is a clone designated herein as “DNA62815-
1576”.

[0103] FIG. 76 shows the amino acid sequence (SEQ ID
NO: 76) derived from the coding sequence of SEQ ID NO:
75 shown in FIG. 75.

[0104] FIG. 77 shows a nucleotide sequence (SEQ ID
NO: 77) of a native sequence PRO1357 cDNA, wherein
SEQID NO: 77 is a clone designated herein as “DNA64881-
16027,
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[0105] FIG. 78 shows the amino acid sequence (SEQ ID
NO: 78) derived from the coding sequence of SEQ ID NO:
77 shown in FIG. 77.

[0106] FIG. 79 shows a nucleotide sequence (SEQ ID
NO: 79) of a native sequence PRO1356 cDNA, wherein
SEQID NO: 79 is a clone designated herein as “DNA64886-
16017.

[0107] FIG. 80 shows the amino acid sequence (SEQ ID
NO: 80) derived from the coding sequence of SEQ ID NO:
79 shown in FIG. 79.

[0108] FIG. 81 shows a nucleotide sequence (SEQ ID
NO: 81) of a native sequence PRO1557 cDNA, wherein
SEQID NO: 81 is a clone designated herein as “DNA64902-
16677.

[0109] FIG. 82 shows the amino acid sequence (SEQ ID
NO: 82) derived from the coding sequence of SEQ ID NO:
81 shown in FIG. 81.

[0110] FIG. 83 shows a nucleotide sequence (SEQ ID
NO: 83) of a native sequence PRO1347 cDNA, wherein
SEQID NO: 83 is a clone designated herein as “DNA64950-
15907.

[0111] FIG. 84 shows the amino acid sequence (SEQ ID
NO: 84) derived from the coding sequence of SEQ ID NO:
83 shown in FIG. 83.

[0112] FIG. 85 shows a nucleotide sequence (SEQ ID
NO: 85) of a native sequence PRO1302 cDNA, wherein
SEQID NO: 85 is a clone designated herein as “DNA65403-
1565”.

[0113] FIG. 86 shows the amino acid sequence (SEQ ID
NO: 86) derived from the coding sequence of SEQ ID NO:
85 shown in FIG. 85.

[0114] FIG. 87 shows a nucleotide sequence (SEQ ID
NO: 87) of a native sequence PRO1270 cDNA, wherein
SEQID NO: 87 is a clone designated herein as “DNA66308-
15377.

[0115] FIG. 88 shows the amino acid sequence (SEQ ID
NO: 88) derived from the coding sequence of SEQ ID NO:
87 shown in FIG. 87.

[0116] FIG. 89 shows a nucleotide sequence (SEQ ID
NO: 89) of a native sequence PRO1268 cDNA, wherein
SEQID NO: 89 is a clone designated herein as “DNA66519-
15357,

[0117] FIG. 90 shows the amino acid sequence (SEQ ID
NO: 90) derived from the coding sequence of SEQ ID NO:
89 shown in FIG. 89.

[0118] FIG. 91 shows a nucleotide sequence (SEQ ID
NO: 91) of a native sequence PRO1327 cDNA, wherein
SEQID NO: 91 is a clone designated herein as “DNA66521-
1583”7,

[0119] FIG. 92 shows the amino acid sequence (SEQ ID
NO: 92) derived from the coding sequence of SEQ ID NO:
91 shown in FIG. 91.

[0120] FIG. 93 shows a nucleotide sequence (SEQ ID
NO: 93) of a native sequence PRO1328 cDNA, wherein
SEQID NO: 93 is a clone designated herein as “DNA66658-
1584”.
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[0121] FIG. 94 shows the amino acid sequence (SEQ ID
NO: 94) derived from the coding sequence of SEQ ID NO:
93 shown in FIG. 93.

[0122] FIG. 95 shows a nucleotide sequence (SEQ ID
NO: 95) of a native sequence PRO1329 cDNA, wherein
SEQID NO: 95 is a clone designated herein as “DNA66660-
1585”.

[0123] FIG. 96 shows the amino acid sequence (SEQ ID
NO: 96) derived from the coding sequence of SEQ ID NO:
95 shown in FIG. 95.

[0124] FIG. 97 shows a nucleotide sequence (SEQ ID
NO: 97) of a native sequence PRO1340 cDNA, wherein
SEQID NO: 97 is a clone designated herein as “DNA66663-
1598”.

[0125] FIG. 98 shows the amino acid sequence (SEQ ID
NO: 98) derived from the coding sequence of SEQ ID NO:
97 shown in FIG. 97.

[0126] FIG. 99 shows a nucleotide sequence (SEQ ID
NO: 99) of a native sequence PRO1342 cDNA, wherein
SEQID NO: 99 is a clone designated herein as “DNA66674-
1599”7,

[0127] FIG. 100 shows the amino acid sequence (SEQ ID
NO: 100) derived from the coding sequence of SEQ ID NO:
99 shown in FIG. 99.

[0128] FIG. 101 shows a nucleotide sequence (SEQ ID
NO: 101) of a native sequence PRO3579 ¢cDNA, wherein
SEQ ID NO: 101 is a clone designated herein as
“DNAG8862-2546”.

[0129] FIG. 102 shows the amino acid sequence (SEQ ID
NO: 102) derived from the coding sequence of SEQ ID NO:
101 shown in FIG. 101.

[0130] FIG. 103 shows a nucleotide sequence (SEQ ID
NO: 103) of a native sequence PRO1472 ¢cDNA, wherein
SEQ ID NO: 103 is a clone designated herein as
“DNAG8866-1644”.

[0131] FIG. 104 shows the amino acid sequence (SEQ ID
NO: 104) derived from the coding sequence of SEQ ID NO:
103 shown in FIG. 103.

[0132] FIG. 105 shows a nucleotide sequence (SEQ ID
NO: 105) of a native sequence PRO1461 ¢cDNA, wherein
SEQ ID NO: 105 is a clone designated herein as
“DNAG8871-1638”.

[0133] FIG. 106 shows the amino acid sequence (SEQ ID
NO: 106) derived from the coding sequence of SEQ ID NO:
105 shown in FIG. 105.

[0134] FIG. 107 shows a nucleotide sequence (SEQ ID
NO: 107) of a native sequence PRO1568 ¢cDNA, wherein
SEQ ID NO: 107 is a clone designated herein as
“DNAG68880-1676”.

[0135] FIG. 108 shows the amino acid sequence (SEQ ID
NO: 108) derived from the coding sequence of SEQ ID NO:
107 shown in FIG. 107.

[0136] FIG. 109 shows a nucleotide sequence (SEQ ID
NO: 109) of a native sequence PRO1753 ¢cDNA, wherein
SEQ ID NO: 109 is a clone designated herein as
“DNAG8883-1691”.
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[0137] FIG. 110 shows the amino acid sequence (SEQ ID
NO: 110) derived from the coding sequence of SEQ ID NO:
109 shown in FIG. 109.

[0138] FIG. 111 shows a nucleotide sequence (SEQ ID
NO: 111) of a native sequence PRO1570 cDNA, wherein
SEQ ID NO: 111 is a clone designated herein as
“DNAG8885-1678.

[0139] FIG. 112 shows the amino acid sequence (SEQ ID
NO: 112) derived from the coding sequence of SEQ ID NO:
111 shown in FIG. 111.

[0140] FIG. 113 shows a nucleotide sequence (SEQ ID
NO: 113) of a native sequence PRO1446 cDNA, wherein
SEQ ID NO: 113 is a clone designated herein as
“DNA71277-1636”.

[0141] FIG. 114 shows the amino acid sequence (SEQ ID
NO: 114) derived from the coding sequence of SEQ ID NO:
113 shown in FIG. 113.

[0142] FIG. 115 shows a nucleotide sequence (SEQ ID
NO: 115) of a native sequence PRO1565 cDNA, wherein
SEQ ID NO: 115 is a clone designated herein as
“DNA73727-1673”.

[0143] FIG. 116 shows the amino acid sequence (SEQ ID
NO: 116) derived from the coding sequence of SEQ ID NO:
115 shown in FIG. 115.

[0144] FIG. 117 shows a nucleotide sequence (SEQ ID
NO: 117) of a native sequence PRO1572 cDNA, wherein
SEQ ID NO: 117 is a clone designated herein as
“DNA73734-1680".

[0145] FIG. 118 shows the amino acid sequence (SEQ ID
NO: 118) derived from the coding sequence of SEQ ID NO:
117 shown in FIG. 117.

[0146] FIG. 119 shows a nucleotide sequence (SEQ ID
NO: 119) of a native sequence PRO1573 cDNA, wherein
SEQ ID NO: 119 is a clone designated herein as
“DNA73735-1681".

[0147] FIG. 120 shows the amino acid sequence (SEQ ID
NO: 120) derived from the coding sequence of SEQ ID NO:
119 shown in FIG. 119.

[0148] FIG. 121 shows a nucleotide sequence (SEQ ID
NO: 121) of a native sequence PRO1550 ¢cDNA, wherein
SEQ ID NO: 121 is a clone designated herein as
“DNA76393-1664".

[0149] FIG. 122 shows the amino acid sequence (SEQ ID
NO: 122) derived from the coding sequence of SEQ ID NO:
121 shown in FIG. 121.

[0150] FIG. 123 shows a nucleotide sequence (SEQ ID
NO: 123) of a native sequence PRO1693 ¢cDNA, wherein
SEQ ID NO: 123 is a clone designated herein as
“DNA77301-1708.

[0151] FIG. 124 shows the amino acid sequence (SEQ ID
NO: 124) derived from the coding sequence of SEQ ID NO:
123 shown in FIG. 123.

[0152] FIG. 125 shows a nucleotide sequence (SEQ ID
NO: 125) of a native sequence PRO1566 ¢cDNA, wherein
SEQ ID NO: 125 is a clone designated herein as
“DNA77568-1626".
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[0153] FIG. 126 shows the amino acid sequence (SEQ ID
NO: 126) derived from the coding sequence of SEQ ID NO:
125 shown in FIG. 125.

[0154] FIG. 127 shows a nucleotide sequence (SEQ ID
No:127) of a native sequence PRO1774 cDNA, wherein
SEQ ID NO: 127 is a clone designated herein as
“DNA77626-1705”.

[0155] FIG. 128 shows the amino acid sequence (SEQ ID
NO: 128) derived from the coding sequence of SEQ ID NO:
127 shown in FIG. 127.

[0156] FIG. 129 shows a nucleotide sequence (SEQ ID
NO: 129) of a native sequence PRO1928 ¢cDNA, wherein
SEQ ID NO: 129 is a clone designated herein as
“DNAS81754-2532”.

[0157] FIG. 130 shows the amino acid sequence (SEQ ID
NO: 130) derived from the coding sequence of SEQ ID NO:
129 shown in FIG. 129.

[0158] FIG. 131 shows a nucleotide sequence (SEQ ID
NO: 131) of a native sequence PRO1865 ¢cDNA, wherein
SEQ ID NO: 131 is a clone designated herein as
“DNA81757-2512”.

[0159] FIG. 132 shows the amino acid sequence (SEQ ID
NO: 132) derived from the coding sequence of SEQ ID NO:
131 shown in FIG. 131.

[0160] FIG. 133 shows a nucleotide sequence (SEQ ID
NO: 133) 