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FIGURE 1

GGGGCTTCGGCGCCAGCGGCCAGCGCTAGTCGGTCTCGTAAGGATTTACAARRGGTGCAGGTATG
AGCAGGTCTGAAGACTAACATTT TGTGAAGT TGTAARACAGARAACCTGTTAGARATGTGGTGGT
TTCAGCAAGGCCTCAGTTTCCTTCCTTCAGCCCTTGTAATTTGGACATCTGCTGCTTTCATATTT
TCATACATTACTGCAGTAACACTCCACCATATAGACCCGGCTTTACCTTATATCAGTGACACTGG
TACAGTAGCTCCAGAAAAATGCTTATTTGGGGCAATGCTAAATATTGCGGCAGTTTTATGCATTG
CTACCATTTATGTTCGT TATAAGCAARGTTCATGCTCTGAGTCCTGAAGAGAACGTTATCATCARA

TTAAACAAGGCTGGCCTTGTACTTGGAATACTGAGTTGTTTAGGACTTTCTATTGTGGCAAACTT
CCAGAABACAACCCTTTTTGCTGCACATGTAAGTGGAGCTGTGCTTACCTTTGGTATGGGCTCAT
TATATATGTTTGTTCAGACCATCCTTTCCTACCAAATGCAGCCCARAARTCCATGGCAAACAAGTC
TTCTGGATCAGACTGTTGTTGGTTATCTGGTGTGGAGTAAGTGCACTTAGCATGCTGACTTGCTC
ATCAGTTTTGCACAGTGGCAATTTTGGGACTGATTTAGAACAGAAACTCCATTGGAACCCCGAGG
ACAAAGGTTATGTGCTTCACATGATCACTACTGCAGCAGAATGGTCTATGTCATTTTCCTTCTTT
GGTTTTTTCCTGACTTACATTCGTGATTTTCAGAAAATTTCTTTACGGGTGGAAGCCAATTTACA
TGGATTAACCCTCTATGACACTGCACCTTGCCCTATTAACAATGAACGAACACGGCTACTTTCCA
GAGATATTEgéTGAAAGGATAAAATATTTCTGTAATGATTATGATTCTCAGGGATTGGGGAAAGG
TTCACAGAAGTTGCTTATTCTTCTCTGAAATTTTCAACCACTTAATCAAGGCTGACAGTARCACT
GATGAATGCTGATAATCAGGRAACATGAAAGAAGCCATTTGATAGATTAT TCTAAAGGATATCAT
CAAGAAGACTATTAAAAACACCTATGCCTATACTTTTTTATCTCAGARAATAAAGTCAAAAGACT
ATG
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FIGURE 2

<subunit 1 of 1, 266 aa, 1 stop

<MW: 29766, pl: 8.39, NX(S/T): O
MWWFQOGLSFLPSALVIWTSAAFIFSYITAVTLHHIDPALPYISDTGTVAPEKCLFGAMLNIAAV
LCIATIYVRYKQVHALSPEENVI IKLNKAGLVLGILSCLGLSIVANFQEKTTLFAAHVSGAVLTEG
MGSLYMFVQTILSYQMQOPKIHGKQVFWIRLLLVIWCGVSALSMLTCSSVLHSGNFGTDLEQKLHW
NPEDKGYVLHMITTAAEWSMSFSFFGFFLTYIRDFQKISLRVEANLHGLTLYDTAPCPINNERTR
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.

amino acids 57-63, 95-101, 9%9-105, 124-130, 183-189
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FIGURE 3

CGGACGCGTGGGCGGACGCGTGGGGGAGAGCCGCAGTCCCGGCTGCAGCACCTGGGAGAAGGCAGACC
GTGTGAGGGGGCCTGTGGCCCCAGCGTGCTGTGGCCTCGGEGGAGTGGGAAGTGGAGGCAGGAGCCTTC
CTTACACTTCGCCATGAGTTTCCTCATCGACTCCAGCATCATGATTACCTCCCAGATACTATTTTITTG
GATTTGGGTGGCTTTTCTTCATGCGCCAATTGTTTAAAGACTATGAGATACGTCAGTATGTTGTACAG
GTGATCTTCTCCGTGACGTTTGCATTTTCTTGCACCATGTTTGAGCTCATCATCTT TGAAATCTTAGG
AGTATTGAATAGCAGCTCCCGTTATTTTCACTGGAAAATGAACCTGTGTGTAATTCTGCTGATCCTGG
TTTTCATGGTGCCTTTTTACATTGGCTATTTTATTGTGAGCAATATCCGACTACTGCATAAACAACGA
CTGCTTTTTTCCTGTCTCTTATGGCTGACCTTTATGTATT TCTTCTGGAAACTAGGAGATCCCTTTCC
CATTCTCAGCCCARAACATGGGATCTTATCCATAGAACAGCTCATCAGCCGGGTTGGTGTGATTGGAG
TGACTCTCATGCCTCTTCTTTCTGGATTTGGTGCTGTCAACTGCCCATACACTTACATGTCTTACTTC
CTCAGGAATGTGACTGACACGGATATTCTAGCCCTGGRACGGCGACTGCTGCAARCCATGGATATGAT
CATAAGCAARAAGAAAAGGATGGCAATGGCACGGAGAACAATGTTCCAGAAGGGGGAAGTGCATAACA
AACCATCAGGTTTCTGGGGAATGATAAAAAGTGTTACCACTTCAGCATCAGGAAGTGAARATCTTACT
CTTATTCAACAGGAAGTGGATGCTTTGGAAGAATTAAGCAGGCAGCTTTTTCTGGAAACAGCTGATCT
ATATGCTACCAAGGAGAGAATAGAATACTCCARAACCTTCAAGGGGARATATTTTAATTTTCTTGGTT
ACTTTTTCTCTATTTACTGTGTTTGGAARATTTTCATGGC TACCATCAATATTGT TTTTGATCGAGTT
GGGAARACGGATCCTGTCACAAGAGGCATTGAGATCACTGTGAATTATCTGGGAATCCAATTTGATGT
GAAGTTTTGGTCCCAACACATTTCCTTCATTCTTGT TGGAATAATCATCGTCACATCCATCAGAGGAT
TGCTGATCACTCTTACCAAGTTCTTTTATGCCATCTCTAGCAGTAAGTCCTCCAATGTCATTGTCCTG
CTATTAGCACAGATAATGGGCATGTACTTTGTCTCCTCTGTGCTGCTGATCCGAATGAGTATGCCTTT
AGAATACCGCACCATAATCACTGAAGTCCTTGGAGAACTGCAGTTCARCTTCTATCACCGTTGGTTTG
ATGTGATCTTCCTGGTCAGCGCTCTCTCTAGCATACTCTTCCTCTATTTGGCT CACARACAGGCACCA
GAGAAGCAAATGGCACCTTGAACTTAAGCCTACTACAGACTGTTAGAGGCCAGTGGTTTCAARATTTA
GATATAAGAGGGGGGAAAAATGGAACCAGGGCCTGACATT TTATAAACAAACAAAATGCTATGGTAGC
ATTTTTCACCTTCATAGCATACTCCTTCCCCGTCAGGTGATACTATGACCATGAGTAGCATCAGCCAG
AACATGAGAGGGAGRACTAACTCAAGACAATACTCAGCAGAGAGCATCCCGTGTGGATATGAGGCTGG
TGTAGAGGCGGAGAGGAGCCAAGARACTARAGGTGAAAAATACACTGGAACTCTGGGGCAAGACATGT
CTATGGTAGCTGAGCCARACACGTAGGATTTCCGTTTTAAGGTTCACATGGAAAAGGTTATAGCTTTG
CCTTGAGATTGACTCATTAAAATCAGAGACTGTAACAAAAAAAAANARAANAAAARAAGGGCGGCCGCG
ACTCTAGAGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCARCTTGTTTATTGCAGCTTATAATG
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FIGURE 4

MSFLIDSSIMITSQILFFGFGWLFFMRQLFKDYEIRQYVVQVIFSVTFAFSCTMFELIIFEILGY

LNSSSRYFHWKMNLCVILLILVEMVPFYIGYFIVSNIRLLHKQRLLFSCLLWLTEFMYFEFWKLGDP
FPILSPKHGILSIEQLISRVGVIGVTIMALLSGFGAVNCPYTYMSYFLRNVTIDTDILALERRLLQ
TMDMTI I SKKKRMAMARRTMFQKGEVHNKPSGFWGMIKSVTTSASGSENLTLIQQEVDALEELSRQ
LFLETADLYATKERIEYSKTFKGKYFNFLGYFFSIYCVWKIFMATINIVFDRVGKTDPVTRGIEI
TVNYLGIQFDVKFWSQHISFILVGIIIVISIRGLLITLTKFFYAISSSKSSNVIVLLLAQIMGMY
FVSSVLLIRMSMPLEYRTIITEVLGELQFNFYHRWFDVIFLVSALSSILFLYLAHKQAPEKQMAP

Important features:
Signal peptide:

amino acids 1-23

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

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

Eukaryotic cobalamin-binding proteins

amino acids 151-160
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FIGURE 5

AGCAGGGAAATCCGGATGTCTCGGTTATGAAGTGGAGCAGTGAGTGTGAGCCTCAACATAGTTCC
AGAACTCTCCATCCGGACTAGTTATTGAGCATCTGCCTCTCATATCACCAGTGGCCATCTIGAGGT
GTTTCCCTGGCTCTGAAGGGGTAGGCACGATGGCCAGGTGCTTCAGCCTGGTGTTGCTTCTCACT
TCCATCTGGACCACGAGGCTCCTGGTCCARAGGCTCTTIGCGTGCAGAAGAGCTTTCCATCCAGGT
GTCATGCAGAATTATGGGGATCACCCTTGTGAGCAAAAAGGCGARCCAGCAGCTGAATTTCACAG
AAGCTAAGGAGGCCTGTAGGCTGCTGGGACTAAGTTTGGCCGGCAAGGACCAAGTTGAAACAGCC
TTGARAGCTAGCTTTGAAACTTGCAGCTATGGCTGGGTTGGAGATGGATTCGTGGTCATCTCTAG
GATTAGCCCAAACCCCAAGTGTGGGAARAATGGGGTGCGTGTCCTGATTITGGAAGGTTCCAGTIGA
GCCGRACAGTTTGCAGCCTATTGTTACAACTCATCTGATACT TGGACTAACTCGTGCATTCCAGAA
ATTATCACCACCAAAGATCCCATATTCAACACTCAAACTGCAACACAAACAACAGAATTTATTGT
CAGTGACAGTACCTACTCGGTGGCATCCCCTTACTCTACAATACCTGCCCCTACTACTACTCCTC
CTGCTCCAGCTTCCACTTCTATTCCACGGAGAAAAARATTGATTTGTGTCACAGAAGTTTTTATG
GARACTAGCACCATGTCTACAGARACTGAACCATTTGTTGARAAATARAGCAGCATTCAAGAATGA
AGCTGCTGGGTTTGGAGGTGTCCCCACGGCTCTGCTAGTGCTTGCTCTCCTCTTCTTTGGTGCTG
CAGCTGGTCTTGGATTTTGCTATGTCAARRGGTATGTGAAGGCCTTCCCTTTTACARACAAGAAT
CAGCAGARGGRARTGATCGAAACCARAGTAGTAAAGGAGGAGRAGGCCAATGATAGCAACCCTAA
TGAGGAATCAAAGAAAACTGATAARALRCCCAGAAGAGTCCARGAGTCCAAGCAAMACTACCGTGC
GATGCCTGGARGCTGAAGT T TAGATGAGACAGAAATGAGCAGACACACCTGAGGCTGGTTTCTTT
CATGCTCCTTACCCTGCCCCAGCTGGGGARATCAARAGGGCCAAAGAACCARAGAAGAAAGTCCA
CCCTTGGTTCCTAACTGGAATCAGCTCAGGACTGCCATTGGACTATGGAGT GCACCAAAGAGAAT
GCCCTTCTCCTTATTGTAACCCTGTCTGGATCCTATCCTCCTACCTCCARAGCTTCCCACGGCCT
TTCTAGCCTGGCTATGTCCTAATAATATCCCACTGGCGAGAAAGGAGTTTTGCAAAGTGCAAGGAC
CTAAAACATCTCATCAGTATCCAGTGGTAAAMAGGCCTCCTGGCTGTCTGAGGCTAGGTGGGTTG
AAAGCCAAGGAGTCACTGAGACCAAGGCTTTCTCTACTGATTCCGCAGCTCAGACCCTTTCTTCA
GCTCTGARAGAGARACACGTATCCCACCTGACATGTCCTTCTGAGCCCGGTAAGAGCARAAGAAT
GGCAGAARAAGTTTAGCCCCTGARRGCCATGGAGATTCTCATAACTTGAGACCTAATCTCTGTAAA
. GCTAAAATAAAGARATAGARCARAGGCTGAGGATACGACAGTACACTGTCAGCAGGGACTGTAAAC
ACAGACAGGGTCAAAGTGTTTTCTCTGARACACATTGAGTTGGAATCACTGTTTAGAACACACACA
CTTACTTTTTCTGGTCTCTACCACTGCTGATATTTTCTCTAGGARATATACTTTTACAAGTAACA
AAAATARAAACTCTTATARATTTCTATTTTTATCTGAGTTACAGARATGATTACTAAGGAAGATT
ACTCAGTAATTTGTTTARAARGTAATAARATTCAACARACAT TTGCTGAATAGCTACTATATGTC
AAGTGCTGTGCAAGGTATTACACTCTGTAATTGARTATTATTCCTCARARRATTGCACATAGTAG
AACGCTATCTGGGAAGCTATTTTTTTCAGTTTTGATATTTCTAGCTTATCTACTTCCAAACTAAT
TTTTATTTTTGCTGAGACTAATCTTATTCATTTTCTCTAATATGGCAACCATTATAACCTTAATT
TATTATTAACATACCTAAGAAGTACATTGTTACCTCTATATACCAAAGCACATTTTAARAGTGCC
ATTAACAAATGTATCACTAGCCCTCCITTTTCCARCAAGAAGGGACTGAGAGATGCAGAAATATT
TGTGACAAAARATTAAAGCATTTAGAAAACTT
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FIGURE 6

MARCFSLVLLLTSIWTTRLLVQGSLRAEELSIQVSCRIMGITLVSKKANQQLNFTEAKEACRLLG
LSLAGKDQVETALKASFETCSYGWVGDGFVVISRISPNPKCGKNGVGVLIWKVPVSRQFAAYCYN
SSDTWINSCIPEIITTKDPIFNTOTATQTTEFIVSDSTYSVASPYSTIPAPTTTPPAPASTSIPR
RKKLICVTEVFMETSTMSTETEPFVENKAAFKNEAAGFGGVPTALLVLALLFFGAAAGLGFCYVK
RYVKAFPFTNKNQQKEMIETKVVKEEKANDSNPNEESKKTDKNPEESKSPSKTTVRCLEAEV

Signal sequence:

amino acids 1-16

‘ Transmembrane domain:

amino acids 235-254

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

Caseiln kinase II phosphorylation site.
anino acids 145-149, 214-218

Tyrosine kinase phosphorylation site.

amino acids 79-88

N-myristovlation site.

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

CGCCGCGCTCCCGCACCCGCGGCCCGCCCACCGCGCCGCTCCCGCATCTGCACCCGCAGLLCGEC
GGCCTCCCGGCGGGAGCGAGCAGATCCAGTCCGGCCCGCAGCGCARACTCGGTCCAGTCGGGGCGG
CGGCTGCGGGCGCAGAGCGGAGATGCAGCGGCTTGGGGCCACCCTGCTGTGCCTGCTGCTGGCEE
CGGCGGTCCCCACGGCCCCCGCGLCCCGCTCCGACGGCGACCTCGGCTCCAGTCARGCCCGGCCCG
GCTCTCAGCTACCCGCAGGAGGAGGCCACCCTCAATGAGATGTTCCGCCAGGTTGAGGAACTGAT
GGAGGACACGCAGCACAAATTGCGCAGCGCGGTGGRAAGAGATGGAGGCAGAAGAAGCTGCTGCTA
ADGCATCATCAGAAGTGAACCTGGCAAACTTACCTCCCAGCTATCACAATGAGACCAACACAGAC
ACGAAGGTTGGAAATAATACCATCCATGTGCACCGAGAAATTCACAAGATAACCARCAACCAGAC
TGGACRARTGGTCTTTTCAGAGACACGTTATCACATCTGTGGGAGACGAAGAAGGCAGAAGGAGCC
ACGAGTGCATCATCGACGAGGACTGTGGGCCCAGCATGTACTGCCAGT TTGCCAGCTTCCAGTAC
ACCTGCCAGCCATGCCGGGGCCAGAGGATGCTCTGCACCCGGGACAGTGAGTGCTGTGGAGACCA
GCTGTGIGTCTGGGGTCACTGCACCAAAATGGCCACCAGGGGCAGCAATGGGACCATCTGTGACA
ACCAGAGGGACTGCCAGCCGGGGCTGTIGCTGTGCCTTCCAGAGAGGCCTGCTGTTCCCTGTGTGC
ACRCCCCTGCCCGTGGAGGGCGAGCTTTGCCATGACCCCGCCAGCCGGCTTCTGGACCTCATCAL
CTGGGAGCTAGAGCCTGATGGAGCCTTGGACCCATGCCCTTGTGCCAGTGGCCTCCTCTGCCAGT
CCCACAGCCACAGCCTGGTGTATGTGTGCARGCCGACCTTCGTGGGGAGCCGTGACCAAGATGGG
GAGATCCTGCTGCCCAGAGAGGTCCCCGATGAGTATGAAGT TGGCAGCTTCATGGAGGAGGTGCG
CCAGGAGCTGGAGGACCTGGAGAGGAGCCTGACTGARGAGATGCCGCTGGGEGAGCCTGCGGCTG
CCGCCGCTGCACTGCTGCGAGGGGAAGAGATTTAGATCTGGACCAGGCTGTGGGTAGATGTGCAA
TAGAAATAGCTAATTTATTICCCCAGGTGTGIGCTTTAGGCGTGGGCTGACCAGGCTTCTTCCTA
CATCTTCTTCCCAGTAAGTTTCCCCTCTGGCTTGACAGCATGAGGTGTTGTGCATTIGTTCAGCT
CCCCCAGGCTGTTCTCCAGGCTTCACAGTCTGGTGCTTGGGAGAGTCAGGCAGGGTTARACTGCA
GGAGCAGTTTGCCACCCCTGTCCAGATTATTGGCTGCTTTGCCTCTACCAGTTGGCAGACAGCCG
TTTGTTCTACATGGCTTTGATAATTGTTT GAGGGGAGGAGATGGAARCAATGTGCAGTCTCCCTC
TGATTGGTTTTGGGGAARTGTGGAGAAGAGTGCCCTGCTTTGCARACATCAACCTGGCAAARATG
CAACAAATGAATTTTCCACGCAGTTCTTTCCATGGGCATAGGTAAGCTGTGCCTTCAGCTGTTGL
AGATGAAATGTTCTGTTCACCCTGCATTACATGTGTTTATTCATCCAGCAGTGTTGCTCAGCTCC
TACCTCTGTGCCAGGGCAGCATTTTCATATCCAAGATCAATTCCCTCTCTCAGCACAGCCTGGGE
AGGGGGTCATTGTTCTCCTCGTCCATCAGGGCATCTCAGAGGCTCAGAGACTGCAAGCTGCTTGCC
CAAGTCACACAGCTAGTGAAGACCAGAGCAGTTTCATCTGGTTGTGACTCTAAGCTCAGTGCTCT
CTCCACTACCCCACACCAGCCTTGGTGCCACCARAAGTGCTCCCCARAAGGAAGGAGAATGGGAT
TTTTCTTGAGGCATGCACATCTGGRATTAAGGTCAAACTAATTCTCACATCCCTCTAAAAGTARA
CTACTGTTAGGAACAGCAGTGTTCTCACAGTGTGGGGCAGCCGTCCTTCTAATGAAGACAATGAT
ATTGACACTGTCCCTCTTTGGCAGTTGCATTAGTAACTTTGAAAGGTATATGACTGAGCGTAGCA
TACAGGTTAACCTGCAGARACAGTACTTAGGTAATTGTAGGGCGAGGATTATAAATGAAATTTGC
ABAATCACTTAGCAGCAACTGAAGACAATTATCAACCACGTGGAGAAAATCAAACCGAGCAGGGEC
TGTGTGARACATGGTTGTAATATGCGACTGCGAACACTGAACTCTACGCCACTCCACAARATGATG
TTTTCAGGTGTCATGGACTGTTGCCACCATGTATTCATCCAGAGTTCTTAAAGTTTAAAGTTGCA
CATGATTGTATAAGCATGCTTTCTTTGAGTTTTAAATTATGTATAAACATARGTTGCATTTAGAA
ATCAAGCATAAATCACTTCAACTGCAAAAAAARNARNAAAANANARAAANAR




Patent Application Publication Sep. 25,2003 Sheet 8 of 168  US 2003/0180846 A1

FIGURE 8

MORLGATLLCLLLAAAVPTAPAPAPTATSAPVKPGPALSYPQEEATLNEMFREVEELMEDTQHKL

RSAVEEMEAEEAAAKASSEVNLANLPPSYHNETNTDTKVGNNT LHVHREIHKITNNQTGOMVESE
TVITSVGDEEGRRSHECIIDEDCGPSMYCQFASFQYTCQPCRGORMLCTRDSECCGDQLCVWGHC
TKMATRGSNGTICDNQRDCQPGLCCAFQRGLLFPVCTPLPVEGELCHDPASRLLDLITWELEPDG
ALDRCPCASGLLCQPHSHSLVYVCKPTFVGSRDQDGEILLPREVPDEYEVGSFMEEVRQELEDLE
RSLTEEMALGEPAAAAAATLGGEETL

Signal sequence:

amino acids 1-19

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

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

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

Amidation site.

amino acids 140-144
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FIGURE 9

CGGACGCGTGGGCGGACGCGTGGGGGCTGTGAGAAAGTGCCAATARATACATCATGCAACCCCAC

GGCCCACCTTGTGRAACTCCTCGTGCCCAGGGCTGATGTGCGTCTTCCAGGGCTACTCATCCARAG
GCCTAATCCAACGTTCTGTCTTCAATCTGCAAATCTATGGGGTCCTGGGGCTCTTCTGGACCCTT
AACTGGGTACTGGCCCTGGGCCAATGCGTCCTCGCTGGAGCCTTTGCCTCCTTCTACTGGGCCTT
CCACRAGCCCCAGGACATCCCTACCTTCCCCTTAATCTCTGCCTTCATCCGCACACTCCGTTACC
ACACTGGGTCATTGGCATTTGGAGCCCTCATCCTGACCCTTGTGCAGATAGCCCGGGTCATCTTG
GAGTATATTGACCACAAGCTCAGAGGAGTGCAGAACCCTGTAGCCCGCTGCATCATGTGCTGTTT
CAAGTGCTGCCTCTGGTGTCTGGAARRATTTATCAAGTTCCTAAACCGCAATGCATACATCATGA
TCGCCATCTACGGGAAGAATTTCTGTGTCTCAGCCARAAATGCGTTCATGCTACTCATGCGARAC
ATTGTCAGGGTGGTCGTCCTGGACARAGT CACAGACCTGCTGCTGTTCTTTGGGAAGCTGCTGGT
GGTCGGAGGCGTGGGGGTCCIGTCCTTCTTTITTTTTCTCCGGTCGCATCCCGGGGCTGGGTAAAG
ACTTTAAGAGCCCCCACCTCAACTATTACTGGCTGCCCATCATGACCTCCATCCTGGGGGCCTAT
GTCATCGCCAGCGGCTTCTTCAGCGTTTTCGGCATGTGTGTGGACACGCTCTTCCTCTGCTTCCT
GGAAGACCTGGAGCGGAACAACGGCTCCCTGGACCGGCCCTACTACATGTCCAAGAGCCTTCTAA
AGATTCTGGGCAAGAAGAACGAGGCGCCCCCGGACAACAAGAAGAGGAAGAAGIEEQAGCTCCGG
‘CCCTGATCCAGGACTGCACCCCACCCCCACCGTCCAGCCATCCAACCTCACTTCGCCTTACAGGT
CTCCATTTTGTGGTARRARARAGGTTTTAGGCCAGGCGCCGTGGCTCACGCCTGTAATCCARCACT
TTGAGAGGCTGAGGCGGGCGGATCACCTGAGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTG
AMACCTCCGTCTCTATTAAARATACRARART TAGCCGAGAGTGGTGGCATGCACCTGTCATCCCA
GCTACTCGGGAGGCTGAGGCAGGAGAATCGCTTGAACCCGGGAGGCAGAGGTTGCAGTGAGCCGA
GATCGCGCCACTGCACTCCAACCTGGGTGACAGACTCTGTCTCCAARACAAAACAARCAAACARA
AAGATTTTATTAAAGATATTTTGTTAACTC
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FIGURE 10

RTRGRTRGGCEKVPINTSCNPTAHLVNSSCPGLMCVFQGYSSKGLIQRSVENLQIYGVLGLFWTL

NWVLALGQCVLAGAFASFYWAFHKPQDIPTFPLISAFIRTLRYHTGSLAFGALILTLVQIARVIL
EYIDHKLRGVONPVARCIMCCFKCCLWCLEKFIKFLNRNAY IMIATIYGRKNFCVSARKNAFMLIMRN
IVRVVVLDKVTDLLLFFGKLLVVGGVGVLSFFFFSGRIPGLGKDFKSPHLNYYWLPIMTSILGAY
VIASGFFSVEFGMCVDTLFLCFLEDLERNNGSLDRPYYMSKSLLKILGKKNEAPPDNKKRKK

Important features:
Transmembrane domains:

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

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

Hypothetical YBROO2c¢ family proteins.

amino acids 276-288

Ammonium transporters proteins.

amino acids 204-231

N-myristoylation sites.

amino acids 60-66, 78-84

Amidation site.

aminc acids 306-310
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FIGURE 11

GCCCCGLGCCCEECGCCGEGCGCCCGARGCCGEGAGCCACCGCCATECGGGCCTGCCTGGGAGCCTGE
TCCCTGCTCAGCTGCGCGTCCTGCCTCTGCGGCTCTGCCCCCTGCATCCTGTGCAGCTGCTGCCCCGC
CAGCCGCAACTCCACCGTGAGCCGCCTCATCTTCACGTTCTTCCTCTTCCTGGGGGTGCTGGTGTCCA
TCATTATGCTGAGCCCGGGCGTGGAGAGTCAGCTCTACAAGCTGCCCTGGGTGTGTGAGGAGGGGGCC
GGGATCCCCACCGTCCTGCAGGGCCACATCGACTGTGGCTCCCTGCTTIGGCTACCGCGCTGTCTACCG
CATGTGCTTCGCCACGGCGGCCTTCTTCTTICTTCTTTTTCACCCTGCTCATGCTCTGCGTGAGCAGCA
GCCGGGACCCCCGGGCTGCCATCCAGAATGGGTTTTGGTTCTTTAAGTTCCTGATCCTGGTGGGCCTC
ACCGTGGGTGCCTTCTACATCCCTGACGGCTCCTTCACCAACATCTGGTTCTACTTCGGCGTCGTGGEG
CTCCTTCCTCTTCATCCTCATCCAGCTGGTGCTGCTCATCGACTTTGCGCACTCCTGGAACCAGCGGT
GGCTGGGCAAGGCCGAGGAGT GCGATTCCCGTGCCTGGTACGCAGGCCTCTTCTTCTTCACTCTCCTC
TTCTACTTGCTGTCGATCGCGGCCGTGGCGCTGATGTTCATGTACTACACTGAGCCCAGCGGCTGCCA

CGAGGGCAAGGTCTTCATCAGCCTCAACCTCACCTTCTGTGTCTGCGTGTCCATCGCTGCTGTCCTGC
CCAAGGTCCAGGACGCCCAGCCCAACTCGGGTCTGCTGCAGGCCTCGGTCATCACCCTCTACACCATG
TTTGTCACCTGGTCAGCCCTATCCAGTATCCCTGAACAGAAATGCAACCCCCATTTGCCAACCCAGCT
GGGCAACGAGACAGTTGTGGCAGGCCCCGAGGGCTATGAGACCCAGTGGTGGGATGCCCCGAGCATTG
TGGGCCTCATCATCTTCCTCCTGTGCACCCTCTTCATCAGTCTGCGCTCCTCAGACCACCGGCAGGTG
AACAGCCTGATGCAGACCGAGGAGTGCCCACCTATGCTAGACGCCACACAGCAGCAGCAGCAGCAGET
GGCAGCCTGTGAGGGCCGGGCCTTTGACAACGAGCAGGACGGCGTCACCTACAGCTACTCCTTCTICC
ACTTCTGCCTGGTGCTGGCCTCACTGCACGTCATGATGACGCTCACCAACTGGTACAAGCCCGGTGAG
ACCCGGAAGATGATCAGCACGTGGACCGCCGTGTGGGTGAAGATCTGTGCCAGCTGGGCAGGGCTGCT
CCTCTACCTGTGGACCCTGGTAGCCCCACTCCTCCTGCGCAACCGCGACTTCAGCTGAGGCAGCCTCA
CAGCCTGCCATCTGGTGCCTCCTGCCACCTGGTGCCTCTCGGCTCGGTGACAGCCAACCTGCCCCCTIC
CCCACACCAATCAGCCAGGCTGAGCCCCCACCCCTGCCCCAGCTCCAGGACCTGCCCCTGAGCCGGET
CTTCTAGTCGTAGTGCCTTCAGGGT CCGAGGAGCATCAGGCTCCTGCAGAGCCCCATCCCCCCGCCAL
ACCCACACGGTGGAGCTGCCTCTTCCTTCCCCTCCTCCCTGTTGCCCATACTCAGCATCTCGGATGAA
AGGGCTCCCTTGTCCTCAGGCTCCACGGGAGCGGGGCTGCTGGAGAGAGCGGGGAACTCCCACCACAG
TGGGGCATCCGGCACTGAAGCCCTGGTGTTCCTGGTCACGTCCCCCAGGGGACCCTGCCCCCTTCCTG
GACTTCGTGCCITACTGAGTCTCTAAGACTTTTTCTAATAAACAAGCCAGTGCGTGTAAARAAAA |
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FIGURE 12

MGACLGACSLLSCASCLCGSAPCILCSCCPASRNSTVSRLIFTFFLFLGVLVSI IMLSPGVESQL
YKLPWVCEEGAGIPTVLQGHIDCGSLLGYRAVYRMCFATAAFFFFFFTLLMLCVSSSRDPRAATIQ

NGFWFFKFLILVGLTVGAFYIPDGSFINIWEYFGVVGSFLFILIQLVLLIDFAHSWNQRWLGKAE
ECDSRAWYAGLFFFTLLFYLLSIAAVAIMEMYYTEPSGCHEGKVFISLNLTFCVCVSIAAVLPKV
QDAQPNSGLLQASVITLYTMEVTWSALSS IPEQKCNPHLPTQLGNETVVAGPEGYETQWWDAPST
VGLIIFLLCTLFISLRSSDHRQVNSLMQTEECPPMLDATQQQQQQOVAACEGRAFDNEQDGVTYSY
SFFHFCLVLASLHVMMTLTNWYKPGETRKMISTWTAVWVKICASWAGLLLYLWTLVAPLLLRNRD
FS

Signal sequence:

amino acids 1-20

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

CGGGCCAGCCTGGGGCGGCCGGCCAGGAACCACCCGTTAAGGTGTCTTCTCTTTAGGGATGGTGA
GGTTGGAAARAGACTCCTGTAACCCTCCTCCAGGATGAACCACCTGCCAGAAGACATGGAGRAACG
CTCTCACCGGGAGCCAGAGCTCCCATGCTTCTCTGCGCAATATCCATTCCATCARCCCCACACAA
CTCATGGCCAGGATTGAGTCCTATGAAGGAAGGGAAARAGAAAGGCATATCTGATGTCAGGAGGALC
TTTCTGTTIGTTTGTCACCTTTGACCTCTTATTCGTAACATTACTGTGGATAATAGAGTTARAATG

TGAATGGAGGCATTGAGAACACAT TAGAGARGGAGGTGATGCAGTATGACTACTATTCTTCATAT
TTTGATATATTTCTTCTGGCAGT TTTTCGAT TTARAGTGT TAATACTTGCATATGCTGTGTGCAG
ACTGCGCCATTGGTGGGCAATAGCGTTGACAACGGCAGTGACCAGTGCCTTTTTACTAGCARRAG
TGATCCTTTCGAAGCTTTTCTCTCAAGGGGCTTTTGGCTATGTGCTGCCCATCATTICATTCATC
CTTGCCTGGATTGAGACGTGGTTCCTGGATTTCARAGT GT TACCTCAAGAAGCAGAAGARGAAAR
CAGACTCCTGATAGTTCAGGATGCTTCAGAGAGGGCAGCACTTATACCTGGTGGTCTTTCTGATG
GTCAGTTTTATTCCCCTCCTGAATCCGAAGCAGGATCTGAAGAAGCTGAAGARARACAGGACAGT
GAGAAACCACTTTTAGAACTATGAGTACTACTTTTGT TARATGTGAAAAACCCTCACAGAAAGTC
ATCGAGGCARAAAGAGGCAGGCAGTGGAGTCTCCCTGT CGACAGTAAAGTTGAAATGGTGACGTC
CACTGCTGGCTTTATTGAACAGCTAATARAGATTTATTTATTGTAATACCTCACARACGTTGTAC
CATATCCATGCACATTTAGTTGCCTGCCTGTGGCTGGTAAGGTAATGTCATGATTCATCCTCTCT
TCAGTGAGACTGAGCCTGATGTGTTARCAAATAGGTGAAGARAGTCTTGTGCTGTATTCCTARTC
AAAAGACTTAATATATTGAAGTAACACTTTTTTAGTARGCAAGATACCTTTTTATTTCAATTCAC
AGAATGGAATTTTTTTGTTTCATGTCTCAGATT TATTTTGTATTTCTTTTTTAACACTCTACATT
TCCCTTGTTTTTTAACTCATGCACATGTGCTCTTTGTACAGTTTTAARARGTGTAATARAATCTG
ACATGTCAATGTGGCTAGTTTTATTTTTCTTGT TTTGCATTATGTGTATGGCCTGARGTGTTGGA
CTTGCARAAGGGGAAGAAAGGAATTGCGAATACATGTARAATGTCACCAGACATTTGTATTATTT
TTATCATGAAATCATGTTTTTCTCTGATTGT TCTGARATGT TCTARATACTCTTATTTTGARTGC
ACAARATGACTTAAACCATTCATATCATGTTTCCTTTGCGTTCAGCCAATTTCAATTAARATGAR
CTAAATTAARAR
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FIGURE 14

MNHLPEDMENATLTGSQSSHASLRNIHSINPTQLMARIESYEGREKKGISDVRRTFCLEFVTFDLLF

VTLLWITIELNVNGGIENTLEKEVMQYDYYSSYFDIFLLAVFRFKVLILAYAVCRLRHWWAIALTT
AVTSAFLLAKVILSKLESQGAFGYVLPIISFILAWIETWEFLDFKVLPQEAEEENRLLIVQODASER
AALIPGGLSDGQFYSPPESEAGSEEAEERKQDSEKPLLEL

Important features of the protein:
Signal peptide:

amino acids 1-20

Transmembrane domains:

aminc 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

ACTCGAACGCAGTTGCTTCGGGACCCAGGACCCCCTCGGGCCCGACCCGCCAGGARAGACTGAGG
CCGCGGCCTGCCCCGCLCCGGCTCCCTGLCGCCGCCGCCGCCTCCCGGGACAGAAGATGTGCTCCAG
GGTCCCTCTGCTGCTGCCGCTGCTCCTGCTACTGGCCCTGGGGCCTGGGGTGCAGGGCTGCCCAT
CCGGCTGCCAGTGCAGCCAGCCACAGACAGTCTTCTGCACTGCCCGCCAGGGGACCACGGTGCCC
CGAGACGTGCCACCCGACACGGTGGGGCTGTACGTCTTTGAGARCGGCATCACCATGCTCGACGC
AGGCAGCTTTGCCGGCCTGCCGGGCCTGCAGCTCCTGGACCTGTCACAGAACCAGATCGCCAGCC
TGCCCAGCGGGGTCTTCCAGCCACTCGCCAACCTCAGCAACCTGGACCTGACGGCCAACAGGCTG
CATGAAATCACCAATGAGACCTTCCGTGGCCTGCGGLCGCCTCGAGCGCCTCTACCTGGGCAAGRAA
CCGCATCCGCCACATCCAGCCTGGTGCCTTCGACACGCTCGACCGCCTCCTGGAGCTCAAGCTGC
AGGACAACGAGCTGCGGGCACTGCCCCCGCTGCGCCTGCCCCGCCTGCTGCTGCTGGACCTCAGC
CACAACAGCCTCCTGGCCCTGGAGCCCGGCATCCTGGACACTGCCAACGTGGAGGCGCTGCGGCT
GGCTGGTCTGGGGCTGCAGCAGCTGCGACCAGGGGCTCTTCAGCCGLCTTGCGCAACCTCCACGALC
TGGATGTGTCCGACRACCAGCTGGAGCGAGTGCCACCTGTGATCCGAGGCCTCCGGGGCCTGACG
CGCCTGCGGCTGGCCGGCAACACCCGCATTGCCCAGCTGCGGCCCGAGGACCTGGCCGGCCTGGL
TGCCCTGCAGGAGCTGGATGTGAGCRACCTARAGCCTGCAGGCCCTGCCTGGCGACCTCTCGGGCT
TCTTCCCCCGCCTGCGGCTGCTGGCAGCTGCCCGCAACCCCTTCAACTGCGTGTGCCCCCTGAGC
TGGTTTGGCCCCTGGGTGCGCGAGAGCCACGTCACACTGGCCAGCCCTGAGGAGACGCGCTGCCA
CTTCCCGCCCAAGAACGCTGGCCGGCTGCTCCTGGAGCTTGACTACGCCGACTTITGGUTGCCCAG
CCACCACCACCACAGCCACAGTGCCCACCACGAGGCCCGTGGTGCGGGAGCCCACAGCCTTGTICT
TCTAGCTTGGCTCCTACCTGGCTTAGCCCCACAGCGCCGGCCACTGAGGCCCCCAGCCCGCCCTC
CACTGCCCCACCGACTGTAGGGCCTGTCCCCCAGCCCCAGGACTGCCCACCGTCCACCTGCCTCA
ATGGGGGCACATGCCACCTGGGGACACGGCACCACCTGGCGTGCTTGTGCCCCGAAGGCTTCACG
GGCCTGTACTGTGAGAGCCAGATGGGGCAGGGGACACGGCCCAGCCCTACACCAGTCACGCCGAG
GCCACCACGGTCCCTGACCCTGGGCATCGAGCCGGTGAGCCCCACCTCCCTGCGCGTGGGGLTGC
BGCGCTACCTCCAGGGGAGCTCCGTGCAGCTCAGGAGCCTCCGTCTCACCTATCGCAACCTATCG
GGCCCTGATAAGCGGCTGGTGACGCTGCCGACTGCCTGCCTCGCTCGCTGAGTACACGGTCACCCA
GCTGCGGCCCRACGCCACTTACTCCGTCTGTGTCATGCCTTTIGGGGCCCGGGLCGGGTGCCGGAGG
GCGAGGAGGCCTGCGGGGAGGCCCATACACCCCCAGCCGTCCACTCCAACCACGCCCCAGTCACC
CAGGCCCGCGAGGGCAACCTGCCGCTCCTCATTGCGCCCGCCCTGGCCGCGGTGCTCCTGGCCGC
GCTGGCTGCGGTGGEGGGCAGCCTACTGTGTGCGGLGGEEEGLGGGCCATGGCAGCAGCGGCTCAGG
ACAAAGGGCAGGTGGGGCCAGGGGCTEGGCCCCTGGAACTGGAGGGAGTGAAGGTCCCCTTGGAG
CCAGGCCCGAAGGCAACAGAGGGCGGTGGAGAGGCCCTGCCCAGCGGGTCTGAGTGTGAGGTGCC
ACTCATGGGCTTCCCAGGGCCTGGCCTCCAGTCACCCCTCCACGCARAGCCCTACATCTAAGCCA
GAGAGAGACAGGGCAGCTGGGGCCGGGCTCTCAGCCAGTGAGATGGCCAGCCCCCTCCTGCTGCC
ACACCACGTAAGTTCTCAGTCCCAACCTCGGGGATGTGTGCAGACAGGGCTGTGTGACCACAGCT
GGGCCCTGTTCCCTCTGGACCTCGGTCTCCTCATCTGTGAGATGCTGTGGCCCAGCTGACGAGCC
CTAACGTCCCCAGAACCGAGTGCCTATGAGGACAGTGTCCGCCCTGCCCTCCGCARACGTGCAGTC
CCTGGGCACGGCGGGCCCTGCCATGTGCTGGTAACGCATGCCTGGGTCCTGCTGGGCTCTCCCAC
TCCAGGCGGACCCTGGGGGCCAGTGAAGGAAGCTCCCGGARAGAGCAGAGGGAGAGCGGGTAGGC
GGCTGTGTGACTCTAGTCTTGGCCCCAGGAAGCGRAAGGAACAAAAGAAACTGGAAAGGAAGATGC
TTTAGGAACATGTTTTGCTTTTTTAAAATATATATATTTATAAGAGATCCTTTCCCATTTATTCT
GGGAAGATGTTTTTCAAACTCAGAGACAAGGACTTTGGTTTTTGTAAGACAAACGATGATATGAA
GGCCTTTTGTAAGAAAARATAAAAGATGAAGTGTGARA
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FIGURE 16

MCSRVPLLLPLLLLLALGPGVQGCPSGCQCSQPQTVFCTARQGTTVPRDVPPDTVGLYVEFENGIT
MLDAGSFAGLPGLQLLDLSQONQIASLPSGVFQPLANLSNLDLTANRLHEI TNETFRGLRRLERLY
LGKNRIRHIQPGAFDTLDRLLELKLODNELRALPPLRLPRLLLLDLSHNSLLALEPGILDTANVE

ALRLAGLGLQQLDEGLFSRLRNLHDLDVSDNQLERVPPVIRGLRGLTRLRLAGNTRIAQLRPEDL
AGLAALQELDVSNLSLQALPGDLSGLFPRLRLLAAARNPFNCVCPLSWFGPWVRESHVTLASPEE
TRCHFPPKNAGRLLLELDYADFGCPATTTTATVPTTRPVVREPTALSSSLAPTWLSPTAPATEAP
SPPSTAPPTVGPVPQPQDCPPSTCLNGGTCHLGTRHHLACLCPEGFTGLYCESQMGOGTRPSPTP
VIPRPPRSLTLGIEPVSPTSLRVGLORYLOGSSVQLRSLRLTYRNLSGPDKRLVTLRLPASLAEY
TVTQLRPNATYSVCVMPLGPGRVPEGEEACGEAHTPPAVHSNHAPVTQAREGNLPLLIAPALAAY
LLAALAAVGAAYCVRRGRAMAAAAQDKGOVGPGAGPLELEGVKVPLEPGPKATEGGGEALPSGSE
CEVPIMGFPGPGLQSPLHAKPYT

Important features:

Signal peptide:

amino acids 1-23

Transmembrane domain:

amino acids 579-599

EGF—like domain cystéine pattern signature.

amino aclds 430-442

Leucine zipper pattern.

amino acids 197-219, 269-291

N-glycosylation sites.

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

amino acids 124-131, 337-345

N-myristoylation sites.

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

GCAGCGGCGAGGCGGCGGTGGTGGCTGAGTCCGTGGTGGCAGAGGCCGARGGCGACAGCTCATGCG
GGTCCGGATAGGGCTGACGCTGCTGCTIGTGTGCGGTCGCTGCTGAGCTTGGCCTCGGCGTCCTCGG
ATGAAGRAGGCAGCCAGGATGAATCCTTAGATTCCAAGACTACTTTGACATCAGATGAGTCAGTA

AAGGACCATACTACTGCAGGCAGAGTAGTTGCTGGTCAAATATTTCTTGATTCAGAAGAATCTGA
ATTAGAATCCTCTATTCAAGAAGAGGAAGACAGCCTCAAGAGCCAAGAGCGGGARAGTGTCACAG
AAGATATCAGCTTTCTAGAGTCTCCAAATCCAGAAAACAAGGACTATGAAGAGCCAAAGAAAGTA
CGGAAACCAGCTTTGACCGCCATTGAAGGCACAGCACATGGGGAGCCCTGCCACTTICCCTTTTCT
TTTCCTAGATAAGGAGTATGATGAATGTACATCAGATGGGAGGGAAGATGGCAGACTGTGGTGTG
CTACAACCTATGACTACAAAGCAGATGAAAAGTGGGGCTTTTGTGARACTGARGAAGAGGCTGCT
AAGAGACGGCAGATGCAGGAAGCAGAAATGATGTATCAAACTGGAATGARAATCCTTAATGGARG
CAATAAGARAAGCCAARAAAGAGAAGCATATCGGTATCTCCAAAAGGCAGCAAGCATGAACCATA
CCARAGCCCTGGAGAGAGTGTCATATGCTCTTTTATTTGGTGATTACTTGCCACAGAATATCCAG
GCAGCGAGAGAGATGTTTGAGAAGCTGACTGAGGAAGGCTCTCCCAAGGGACAGACTGCTCTTGG
CTTTCTGTATGCCICTGGACTTGGTGTTAATTCAAGTCAGGCAAAGGCTCTTGTATATTATACAT
TTGGAGCTCTTGGGGGCAATCTAATAGCCCACATGGTTTTGGTAAGTAGACTT TAGTGGAAGGCT
AATAATATTAACATCAGAAGAATTTGTGGTTTATAGCGGCCACAACTTTTTCAGCTTTCATGATC
CAGATTTGCTTGTATTAAGACCARATATTCAGTTGAACTTCCTTCARATTCTTGTTAATGGATAT
AACACATGGAATCTACATGTAAATGAAAGTTGGTGGAGTCCACAATTTTTCTTTAAAATGATTAG
TTTGGCTGATTGCCCCTAAAAAGAGAGATCTGATAAATGGCTCTTTTTARATTTTCTCTGAGTTG
GAATTGTCAGAATCATTTTTTACATTAGATTATCATAATTTTAAAAATTTTTCTTTAGTTTTTCA
AAATTTTGTAAATGGTGGCTATAGAAAAACAACATGAAATATTATACAATATTTTGCAACAATGC
CCTAAGAATTGTTAAAATTCATGGAGT TATTTGTGCAGAATGACTCCAGAGAGCTCTACTTTCTG
TTTTTTACTTTTCATGATTGGCTGTCTTCCCATTTATTCTGGTCATTTATTGCTAGTGACACTGT
GCCTGCTTCCAGTAGTCTCATTTTCCCTATTTTGCTAATTIGTTACTTTTTCTTTGCTAATTTGG
AAGATTAACTCATTTTTAATAAAATTATGTCTAAGATTAAAAAAAAAAARAARNAAARANAAAAARD

ADNAAAAAARAAARADAADARAARAARAAAARAAADAARAAADRARAAARARLARAARAARD
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FIGURE 18

MRVRIGLTLLLCAVLLSLASASSDEEGSQDESLDSKTTLTSDESVKDHT TAGRVVAGQIFLDSEESEL
ESSIQEEEDSLKSQEGESVIEDISFLESPNPENKDYEEPKKVRKPALTAIEGTAHGEPCHFPFLFLDK
EYDECTSDGREDGRLWCATTYDYKADEKWGFCETEEEAAKRROMOEAEMMY QTGMKILNGSNKKSQOKR
EAYRYLOKAASMNHTKALERVSYALLFGDYLPONIQAAREMFEKLTEEGSPKGQTALGFLYASGLGVN
SSOAKALVYYTFGALGGNLIAEMVLVSRL

Important features:
Signal peptide:

amino acids 1-21

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

. Tyrosine kinase phosphorylation site.

amino acids 220-228

N-myristoylation sites.

amino acids 120-126, 253-259, 268-274, 270-274, 285~291, 2895-295

Glycosaminoglycan attachment site.

amino acids 267-271

Microbodies C-terminal targeting signal.

amino acids 299-303

Type II fibronectin collagen-binding domain protein.

amino acids 127-169

Fructose-bisphosphate aldolase class-II protein.

amino acids 101-119
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FIGURE 19

AATTCAGATTTTAAGCCCATTCTGCAGTGGAATTTCATGAACTAGCAAGAGGACACCATCTTCTT
GTATTATACAAGAAAGGAGTGTACCTATCACACACAGGGGGAAARATGCTCTTITIGGGTGCTAGG

CCTCCTAATCCTCTGTGGTTTTCTGTGGACTCGTARRAGGAAAACTAAAGATTGAAGACATCACTG
ATAAGTACATTTTTATCACTGGATGTGACTCGGGCTTTGGAAACT TGGCAGCCAGAACTTTTGAT
AAAAAGGGATTTCATGTAATCGCTGCCTGTCTGACTCGAATCAGGATCAACAGCTTTAAAGGCAGA
AACCTCAGAGAGACTTCGTACTGTGCTTCTGGATGTGACCGACCCAGAGAATGTCAAGAGGACTG
CCCAGTGGGTGAAGAACCAAGTTGGGGAGAAAGGTCTCTGGGGTCTGATCAATAATGCTGGTGTT
CCCGGCGTGCTGGCTCCCACTGACTGGCTGACACTACAGCGACTACAGAGAACCTATTGAAGTGAA
CCTGTTTGGACTCATCAGTGTGACACTAAATATGCTTCCTTTGGTCAAGARAGCTCAAGGGAGAG
TTATTAATGTCTCCAGTGTTGGAGGTCGCCTTGCAATCGTTGGAGGGGGCTATACTCCATCCAAR
TATGCAGTGGAAGGTTTCAATGACAGCTTAAGACGGGACATGAAAGCTTTTGGTGTGCACGTCTIC
ATGCATTGAACCAGGATTGTTCAAAACAAACTTGGCAGATCCAGTAAAGGTAATTGARARAAAAC
TCGCCATTTGGGAGCAGCTGTCTCCAGACATCAAACAACAATATGGAGAAGGTTACATTGAAARA
AGTCTAGACARACTGAAAGGCAATAAATCCTATGTGRACATGCGACCTCTCTCCGGTGGTAGAGTG
CATGGACCACGCTCTAACAAGTCTCTTCCCTAAGACTCATTATGCCGCTGGARAAGATGCCAAAA
TTTTCTGGATACCTCTGTCTCACATGCCAGCAGCTTTGCAAGACTTTITTATTGTTGAARCAGARAA
GCAGAGCTGGCTAATCCCAAGGCAGTGTGACTCAGCTAACCACAAATGTCTCCTCCAGGCTATGA
AATTGGCCGATTTCAAGAACACATCTCCTTTTCAACCCCATTCCTTATCTGCTCCAACCTGGACT
CATTTAGATCGTGCTTATTTGGATTGCAAAAGGGAGTCCCACCATCGCTGGTGGTATCCCAGGGT
CCCTGCTCAAGTTTTCTTTGRAAAGGAGGGCTGGAATGGTACATCACATAGGCAAGTCCTGCCCT
GTATTTAGGCTTTGCCTGCTTGGTGTGATGTAAGGGAAAT TGARAGACTTGCCCATTCARAATGA
TCTTTACCGTGGCCTGCCCCATGCTTATGGTCCCCAGCATTTACAGTAACTTGTGAATGTTAAGT
ATCATCTCTTATCTAAATATTARAAGATAAGTCAACCCAAAAAAAARANAAARDAAANADNANAAN
AARADAAAAARAR
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FIGURE 20

MLFWVLGLLILCGFLWTRKGKLKIEDITDKYIFITGCDSGFGNLAARTFDKKGEFHVIAACLTESG
STALKAETSERLRTVLLDVTDPENVKRTAQWVKNQVGEKGLWGL INNAGVPGVLAPTDWLTLEDY
REPIEVNLFGLISVTLNMLPLVKKAQGRVINVSSVGGRLAIVGGGYTPSKYAVEGFNDSLRRDMK

AFGVHVSCIEPGLFKTNLADPVKVIEKKLATIWEQLSPDIKQQYGEGY IEKSLDKLKGNKSYVNMD
LSPVVECMDHALTSLFPKTHYAAGKDAKI FWIPLSHMPAALQDFLLLKQKAELANPKAYV

Important features of the protein:
Signal peptide:

amino acids 1-17

Transmembrane domain:

amino acids 136-152

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

Glycosaminoglycan attachment site.

amino acids 39-42

N-myristoylation sites.

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



Patent Application Publication Sep. 25,2003 Sheet 21 of 168 US 2003/0180846 A1

FIGURE 21

CTGAGGCGGCGGTAGCATGGAGGGGGAGAGTACGTCGGCGGTGCTCTCGGGCTTTGTGCTCGGCG

CACTCGCTTTCCAGCACCTCAACACGGACTCGGACACGGAAGGTTTTCTTCTTGGGGAAGTAAAA
GGTGAAGCCAAGARACAGCATTACTGATTCCCAAATGGATGATGTTGAACTTGTTTATACAATTGA
CATTCAGAARATATATTCCATGCTATCAGCTTTTTAGCTTTTATAATTCTTCAGGCGAAGTAAATG
AGCAAGCACTGAAGAARATATTATCAAATGTCARARAGAATGTGGTAGGTTGGTACAAATTCCGT
CGTCATTCAGATCAGATCATGACGTTTAGAGAGAGGCTGCTTCACARARACTTGCAGGAGCATTT
TTCAAACCARGACCTTGTTTTTCTGCTAT TAACACCAAGTATAATAACAGARAGCTGCTCTACTC
ATCGACTGGAACATTCCTTATATAAACCTCAARARAGGACTTTTTCACAGGGTACCTTTAGTGGTT
GCCAATCTGGGCATGTCTGAACARCTGGGTTATAARACTGTATCAGGTTCCTGTATGTCCACTGG
TTTTAGCCGAGCAGTACAAACACACAGCTCTAARTTTTTTGAAGAAGATGGATCCTTARAGGAGG
TACATAAGATARATGAAATGTATGCTTCATTACRAGAGGAATTAAAGAGTATATGCAAARAAGTG
GAAGACAGTGAACAAGCAGTAGATAAACTAGTARAGGATGTAAACAGATTAAAACGAGARATTGA
GARAAGGAGAGGAGCACAGATTCAGGCAGCAAGAGAGAAGAACATCCAAAAAGACCCTCAGGAGA
ACATTTTTCTTTGTCAGGCATTACGGACCTTTTTTCCAAATTCTGAATTTCTTCATTCATGTGTT
ATGTCTTTAAAAAATAGACATGTTTCTAAAAGTAGCTGTAACTACAACCACCATCTCGATGTA@T
AGACAATCTGACCTTAATGGTAGAACACACTGACATTCCTGAAGCTAGTCCAGCTAGTACACCAC
AAATCATTAAGCATARAGCCT TAGACTTAGATGACAGATGGCAATTCAAGAGATCTCGGTTGTTA
GATACACAAGACAAACGATCTAAAGCAAATACTGGTAGTAGTAACCAAGATAAAGCATCCAAAAT
GAGCAGCCCAGARAACAGATGAAGARATTGARAAGATGRAGGGTTTTGGTGAATATTCACGGTCTC
CTACATTTTGATCCTTTTAACCTTACAAGGAGATTTTTTTATTTGGCTGATGGGTAARGCCARAC
ATTTCTATTGTTTTTACTATGT TGAGCTACTTGCAGTAAGTTCATTTGTTTTTACTATGTTCACC
TGTTTGCAGTAATACACAGATAACTCTTAGTGCATTTACTTCACARAGTACTTTTTCAAACATCA
GATGCTTTTATTTCCARACCTTTTTTTCACCTTTCACTAAGTTGTTCGAGGGGAAGGCTTACACAG
ACACATTCTTTAGAATTGGAAAAGTGAGACCAGGCACAGTGGCTCACACCTGTAATCCCAGCACT
TAGGGAAGACAAGTCAGGAGGATTGAT TGAAGCTAGGAGT TAGAGACCAGCCTGGGCAACGTATT
GAGACCATGTCTATTARAAAATAANATGGAAAAGCAAGAATAGCCTTATTTTCAAAATATGGARA
GAAATTTATATGAAAATTTATCTGAGTCATTAAAATTCTCCTTAAGTGATACTTTTTTAGAAGTA
CATTATGGCTAGAGTTGCCAGATAAAATGCTGGATATCATGCAATAAATTTGCAAAACATCATCT
AAAATTTAAAAAAAAARAAAAAAAAAADR
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FIGURE 22

MEGESTSAVLSGFVLGALAFQHLNTDSDTEGFLLGEVKGEAKNS ITDSQMDDVEVVYTIDIQKY I
PCYQLFSFYNSSGEVNEQALKKILSNVKKNVVGWYKFRRHSDQIMT FRERLLHKNLQEHEFSNQDL
VFLLLTPSIITESCSTHRLEHSLYKPOKGLFHRVPLVVANLGMSEQLGYKTVSGSCMSTGFSRAV
QTHSSKFFEEDGSLKEVHKINEMYASLQEELKS ICKKVEDSEQAVDKLVKDVNRLEKREIEKRRGA
QIQAAREKNIQKDPQENIFLCQALRTFFPNSEFLHSCVMSLKNRHVSKSSCNYNHHLDVVDNLTL
MVEHTDIPEASPASTPQOIIKHKALDLDDRWQFKRSRLLDTQDKRSKANTGSSNQDKASKMSSPET
DEEIEKMKGFGEYSRSPTF

Important features:
Signal peptide:

amino acids 1-19%

N-glycosylation sites.
amino acids 75-79, 322-326

N-myristoylation site.

amino acids 184-154

Growth factor and cytokines receptors family.

amino acids 134-150
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FIGURE 23

GGCACAGCCGCGCGGCEGAGGGCAGAGT CAGCCGAGCCGAGTCCAGCCGGACGAGCGGACCAGCGCAGGGCAGCCCAA
GCAGCGCGCAGCGAACGCCCGCCGCCGCCCACACCCTCTGCGGTCCCCGLGGCGCCTGCCACCCTTCCCTCCTTCCCC
GCGTCCCCGCCTCGCCGGCCAGTCAGCTTGCCGEGTTCGCTGCCCCGCGAAACCCCGAGGTCACCAGCCCGCGCCTCT
GCTTCCCTGGGLLGCGCGCCGCCTCCACGCCCTCCTTCTCCCCTGGCCCGGCGCCTGGCACCGGGGACCGTTGCCTGA
CGCGAGGCCCAGCTCTACTTTT CGCCCCGCGTCTCCTCCGCCTGCTCGCCTCTTCCACCAACTCCAACTCCTTCTCCC

TCCAGCTCCACTCGCTAGTCCCCGACTCCGCCAGCCCTCGGCCCGCTGCCGTAGCGCCGCTTCCCGTCCGGTCCCAAA
GGTGGGAACGCGTCCGCCCCGGCCCECACCATGGCACGGTTCGGCTTGCCCGCGCTTCTCTGCACCCTGGCAGTGCTC
AGCGCCGCGCTGCTGGCTGCCGAGCTCAAGTCGAARAGTTGCTCGGAAGTGCGACGTCTTTACGTGTCCAAAGGCTTC
AACAAGAACGATGCCCCCCTCCACGAGATCAACGGTGATCATTTGAAGATCTGTCCCCAGGGTTCTACCTGCTGCTCT
CAAGAGATGGAGGAGAAGTACAGCCTGCAAAGTAAAGATGATTTCARAAGTGT GGTCAGCGAACAGTGCAATCATTTG
CAAGCTGTCTTTGCTTCACGTTACAAGAAGTTTGATGAATTCTTCAAAGAACTACTTGAAAATGCAGAGARATCCCTG
AATGATATGTTTGTGAAGACATATGGCCATTTATACATGCAAAATTCTGAGCTATTTAAAGATCTCTTCGTAGAGTTG
AAACGTTACTACGTGGTGGEGAAAT GTGAACCT GGAAGAAATGCTAAATGACTTCTGGGCTCGCCT CCTGGAGCGGATG
TTCCGCCTGGTGAACTCCCAGTACCACTTTACAGATGAGTATCTGGAATGTGTGAGCAAGTATACGGAGCAGCTGAAG
CCCTTCGGAGATGTCCCTCGCAAATTGAAGCTCCAGGTTACTCGTGCTTTTGTAGCAGCCCGTACTTTCGCTCAAGGC
TTAGCGGTTGCGGGAGATGTCGTGAGCAAGGTCTCCGTGGTAAACCCCACAGCCCAGTGTAECCATGCCCTGTTGAAG
ATGATCTACTGCTCCCACTGCCGGGGTCTCGTGACTGTCGAAGCCATGTTACAACTACTGCTCAAACATCATGAGAGGC
TGTTTGGCCAACCAAGGGGATCTCGATTTTGAAT GGAACAATTTCATAGATGCTATGCTGATGGT GGCAGAGAGGCTA
GAGGGTCCTTTCAACATTGAAT CGGTCATGGATCCCATCGATGTGAAGATTTCTGATGCTATTATGAACATGCAGGAT
AATAGTGTTCAAGTGTCTCAGAAGGTTTTCCAGGGATGTGGACCCCCCAAGCCCCTCCCAGCTGGACGAATTTCTCGT
TCCATCTCTGAAAGTGCCTTCAGTGCTCGCTTCAGACCACATCACCCCGAGGAACGCCCAACCACAGCAGCTGGCACT
AGTTTGGACCGACTGGTTACTGATGTCAAGCGAGAAACTGAAACAGGCCAAGAAATTCTGGTCCTCCCTTCCGAGCAAC
GTTTGCAACGATGAGAGGATGGCTGCAGGAAACGGCAATGAGGATGACTGTTGGAATGGGCARAGGCAAAAGCAGGTAC
CTGTTTGCAGTGACAGGAAATGGATTAGCCAACCAGGGCAACAACCCAGAGGTCCAGGTTGACACCAGCAAACCAGAC
ATACTGATCCTTCGTCAAATCATGGCTCTTCGAGTGATGACCAGCAAGATGAAGAATGCATACAATGGGAACGACGTG
GACTTCITTGATATCAGTGATGAAAGTAGTGGAGAAGGAAGTGGAAGTGGCTGTGAGTATCAGCAGTGCCCTTCAGAG
TTTGACTACAATGCCACTGACCATGCTGGGAAGAGT GCCAATGAGAAAGCCGACAGTGCTGGTGTCCGTCCTGGGGCA
CAGGCCTACCTCCTCACTGTCTTCTGCATCTTGTTCCTGGTTATGCAGAGAGAGT GGAGATAATT CTCAAACTCTGAG
AAAAAGTGTTCATCAAAAAGTTARAAGGCACCAGTTATCACTTTTCTACCATCCTAGTGACTTTGCTTTTTAAATGAA
TGGACAACAATGTACAGTTTTTACTATGTGGCCACTGGTTTAAGAAGTGCTGACTTTGTTTTCTCATTCAGTTTTGGE
AGGAAAAGGGACTGTGCATTGAGTTGGTTCCTGCTCCCCCAAACCATGTTAAACGTGGCTAACAGTGTAGGTACAGAR
CTATAGTTAGTTGTGCATTTGTGATTTTATCACTCTATTATTTGTTTGTATGTTTTTTTCTCATTTCGTTTGTGGGTT
TTTTTTTCCAACTGTGATCTCGCCTTGTTTCTTACAAGCAAACCAGGGTCCCTTCTTGGCACGTAACATGTACGTATT
TCTGAAATATTAAATAGCTGTACAGAAGCAGGTTTTATTTATCATGTTATCTTATTAAAAGAAARAGCCCAAARAGC
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FIGURE 24

MARFGLPALLCTLAVLSAALLAARLKSKSCSEVRRLYVSKGENKNDAPLHEINGDHLKICPOGST
CCSQEMEEKYSLQSKDDFKSVVSEQCNHLQAVFASRYKKFDEFFKELLENAEKSLNDMFVKTYGH

LYMONSELFKDLFVELKRYYVVGNVNLEEMLNDFWARLLERMFRLVNSQYHFTDEYLECVSKYTE
QLKPFGDVPRKLKLQVTRAFVAART FAQGLAVAGDVVSKVSVVNPTAQCTHALLKMIYCSHCRGL
VTVKPCYNYCSNIMRGCLANQGDLDFEWNNFIDAMLIMVAERLEGPFNIESVMDPIDVKISDATMN
MQDNSVQVSQKVFQGCGPPKPLPAGRISRSISESAFSARFRPHHPEERPTTAAGTSLDRLVTDVK
EKLKQAKKFWSSLPSNVCNDERMAAGNGNEDDCWNGKGKSRYLFAVTGNGLANQGNNPEVQVDTS
KPDILILRQIMALRVMTSKMKNAYNGNDVDEFFDISDESSGEGSGSGCEYQQCPSEFDYNATDHAG
KSANEKADSAGVRPGAQAYLLTVFCILFLVMOREWR

Important features:
Signal peptide:

amino acids 1-22

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

aminc acids 515-524

N-glycosylation site.

amino acids 514-518

Glycosaminoglycan attachment sites.

amino acids 494-498, 498-302

N-myristoylation sites.

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

Glypicans proteins.

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

CTCGCCCTCAAATGGGAACGCTGGCCTGGGACTARAGCATAGACCACCAGGCTGAGTATCCTGAC

CTGAGTCATCCCCAGGGATCAGGAGCCTCCAGCAGGGAACCTTCCATTATATTCTTCAAGCAACT
TACAGCTGCACCGACAGTTGCG&EEAAAGTTCTAATCTCTTCCCTCCTCCTGTTGCTGCCACTAA
TGCTGATGTCCATGGTCTCTAGCAGCCTGAATCCAGGGGTCGCCAGAGGCCACAGGGACCGAGGC
CAGGCTTCTAGGAGATGGCTCCAGGAAGGCGGCCAAGAATGTGAGTGCARAGATTGGTTCCTGAG
AGCCCCGAGAAGAABATTCATGACAGTGTCTGGGCTGCCAAAGARGCAGTGCCCCTGTGATCATT
TCAAGGGCAATGTGAAGAAAACAARGACACCARAGGCACCACAGAAAGCCARACAAGCATTCCAGA
GCCTGCCAGCAATTTCTCAAACAATGTCAGCTAAGARAGCTTTGCTCTGCCTTIGTAGGAGCTCTG
AGCGCCCACTCTTCCAATTAAACATTCTCAGCCAAGAAGACAGTGAGCACACCTACCAGACACTC
TTCTTCTCCCACCTCACTCTCCCACTGTACCCACCCCTAAATCATTCCAGTGCTCTCARARAGCA
TGTTTTTCAAGATCATTTTGTTTGTTGCTCTCTCTAGTGTCTTCTTCTCTCGTCAGTCTTAGCCT
GTGCCCTCCCCTTACCCAGGCTTAGGCTTAATTACCTGAARGATTCCAGGAARCTGTAGCTTCCT
AGCTAGTGTCATTTAARCCTTAAATGCAATCAGGARAGTAGCAAACAGAAGTCAATAAATATTTTT
AAATGTCAAAAAARNAANARAAARAA



Patent Application Publication Sep. 25,2003 Sheet 26 of 168 US 2003/0180846 A1

FIGURE 26

MKVLISSLLLLLPIMIMSMVSSSLNPGVARGHRDRGOASRRWLOEGGOECECKDWFLRAPRRKFM
TVSGLPKKQCPCDHFKGNVKKTRHQRHHRKPNKHSRACQQOFLKQCQLRSFALPL

Important features:
Signal peptide:

amino acids 1-22

N-myristoylation sites.

amino acids 27-33, 46-52
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FIGURE 27

GGACGCCAGCGCCTGCAGAGGCTGAGCAGGGAAARAGCCAGTGCCCCAGCGGAAGCACAGCTCAG
AGCTGGTCTGCCATGGACATCCTGGTCCCACTCCTGCAGCTGCTGGTGCTGCTTCTTACCCTGEC
CCTGCACCTCATGGCTCTGCTGGGCTGCTGGCAGCCCCTGTGCAAAAGCTACTTCCCCTACCTGA

TGGCCGTGCTGACTCCCAAGAGCAACCGCAAGATGGAGAGCAAGARACGGGAGCTCTTCAGCCAG
ATAAAGGGGCTTACAGGAGCCTCCGGGAAAGTGGCCCTACTGGAGCTGGGCTGCGGARCCGGAGC
CAACTTTCAGTTCTACCCACCGGGCTGCAGGGTCACCTGCCTAGACCCAAATCCCCACTTTGAGA
AGTTCCTGACAAAGAGCATGGCTGAGAACAGGCACCTCCAATATGAGCGGTTTGTGGTGGCTCCT
GGAGAGGACATGAGACAGCTGGCTGATGGCTCCATGGATGTGGTGGTCTGCACTCTGGTGCTGTG
CTCTGTGCAGAGCCCAAGGAAGGTCCTGCAGGAGGTCCGGAGAGTACTGAGACCGGGAGGTGTGC
TCTTTTTCTGGGAGCATGTGGCAGRACCATATGGAAGCTGCGCCTTCATGTGGCAGCAAGTTITTC
GAGCCCACCTGGAAACACATTGGGGATGGCTGCTGCCTCACCAGAGAGACCTGGARGGATCTTGA
GAACGCCCAGTTCTCCGAAATCCAAATGGAACGACAGCCCCCTCCCTTGAAGTGGCTACCTGTTG
GGCCCCACATCATGGGAAAGGCTGTCAAACAATCTTTCCCAAGCTCCAAGGCACTCATTTGCTCC
TTCCCCAGCCTCCARTTAGRACAAGCCACCCACCAGCCTATCTATCTTCCACTGAGAGGGACCTA
GCAGAATGAGAGAAGACATTCATGTACCACCTACTAGTCCCTCTCTCCCCAACCTCTGCCAGGGC
AATCTCTAACTTCAATCCCGCCTTCGACAGTGRAARAGCTCTACTTCTACGCTGACCCAGGGAGS
AARCACTAGGACCCTGTTGTATCCTCARCTGCAAGTTTCTGGACTAGTCTCCCAACGTTTGCCTC
CCAATGTTGTCCCTTTCCTTCGTTCCCATGGTAAAGCTCCTCTCGCTTTCCTCCTGAGGCTACAC
CCATGCGTCTCTAGGAACTGGTCACAARAGTCATGGTGCCTGCATCCCTGCCAAGCCCCCCTGAL
CCTCTCTCCCCACTACCACCTTCTTCCTGAGCTGGGGGCACCAGGGAGRATCAGAGATGCTGGGG
ATGCCAGAGCARGACTCAAAGAGGCAGAGGTTTTGTTCTCAAATATTTTTTAATAAATAGACGAA
ACCACG



Patent Application Publication Sep. 25,2003 Sheet 28 of 168 US 2003/0180846 A1

FIGURE 28

MDILVPLLOLLVLLLTLPLHLMALLGCWOPLCKSYFPYIMAVLT PKSNRKMESKKRELFSQIKGL
TGASGKVALLELGCGTGANFQFYPPGCRVTCLDPNPHFEKFLTKSMAENRHLQYERFVVAPGEDM
RQLADGSMDVVVCTLVLCSVQSPRKVLQEVRRVLRPGGVLFFWEHVAEPYGSWAFMWQQVFEPTW
KHIGDGCCLTRETWKDLENAQFSEIQMERQPPPLKWLPVGPHIMGKAVKQSFPSSKALICSFPSL
QLEQATHOPIYLPLRGT

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

GCTGCIGCTGCTTARAGGCTCATGCTTGGAGTGGGGACTGGTCGGTGCCCAGAAAGTCTCTTICTG
CCACTGACGCCCCCATCAGGGATTGGGCCTTCTTTCCCCCTTCCTTTCTGTGTCTCCTGCCTCAT
CGGCCTGCCATGACCTGCAGCCAAGCCCAGCCCCETGGEEAAGGGGAGAAAGTGGGGGATCGCTA
AGRAAGCTGGGAGATAGGGAACAGAAGAGGEGTAGTGGGTGGEGCTAGGGGCEGCTGCCTTATTTAAA
GTGGTTGTTTATCGATTCTTATACTAATTTATACAAAGATATTAAGGCCCTGTTCATTAAGARATT
GTTCCCTTCCCCTGTGTTCAATGTTTGTARAGATTGTTCTGTGTAAATATGTCTTTATAATAAAC
AGTTAAAAGCTGAAAAAAAARARAAARAAARRAARARARAR
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FIGURE 30

MLLLTLLLLLLLLKGSCLEWGLVGAQKVSSATDAPIRDWAFFPPSFLCLLPHRPAMTCSQAQPRG
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

GTTTGAATTCCTTCAARCTATACCCACAGTCCAARAGCAGACTCACTGTGTCCCAGGCTACCAGTT
CCTCCAAGCAAGTCATTTCCCTTATTTAACCGATGTGTCCCTCAAACACCTGAGTGCTACTCCCT
ATTTGCATCTGTTTTGATRAAATGATGTTGACACCCTCCACCGAATTCTAAGTGGAATCATGTCGG
GAAGAGATACAATCCTTGGCCTGTGTATCCTCGCATTAGCCTTGTCTTTGGCCATGATGTTTACC
TTCAGATTCATCACCACCCTTCTGGTTCACATTTTCATTTCATTGGTTATTTTGGGATTGTTGTT
TGTCTGCGGTGTTTTATGGTGGCTGTATTATGACTATACCAACGACCTCAGCATAGAATTGGACA
CRAGAAAGGGAAAATATGAAGTGCGTGCTGGGGTTTGCTATCGTATCCACAGGCATCACGGCAGTG
CTGCTCGTCTTGATTTTTGTTCTCACAAAGAGAATARAAATTGACAGTTGAGCTTTTCCAAATCAC

AAATAAAGCCATCAGCAGTGCTCCCTTCCTGCTGTTCCAGCCACTGTGGACATTTGCCATCCTCA
TTTTCTTCTGGGTCCTCTGGGTGGCTGTGCTGCTGAGCCTGGGAACTGCAGGAGCTGCCCAGGTT
ATGGAAGGCGGCCARGTGGAATATAAGCCCCTTTCGGGCATTCGGTACATGTGGTCGTACCATTT
AATTGGCCTCATCTGCACTAGTGAATTCATCCTTGCGTGCCAGCARATGACTATAGCTGGGGCAG
TGGTTACTTGTTATTTCAACAGAAGTAAAAATGATCCTCCTGATCATCCCATCCTTTCGTCTCTC
TCCATTCTICTTCTTCTACCATCAAGGAACCGTTGTGAAAGGGTCATTTTTAATCTCTGTGGTGAG
GATTCCGAGAATCATTGTCATGTACATGCAAAACGCACTGAAAGARCAGCAGCATGGTGCATTGT
CCAGGTACCTGTTCCGATGCTGCTACTGCTGTTTCTGGTGTCTTGACAAATACCTGCTCCATCTIC
AACCAGAATGCATATACTACAACTGCTATTAATGGGACAGATTTCTGTACATCAGCRAAAGATGC
ATTCAAAATCTTGTCCAAGAACTCAAGTCACTTTACATCTATTAACTGCTTTGGAGACTTCATAR
TTTTTCTAGGAAAGGTGTTAGTGGTGTGTTTCACTGTITTTTGGAGGACTCATGGCTTTTAACTAC
AATCGGGCATITCCAGGTGTGGGCAGTCCCTCTGTTATTGGTAGCTTTTTTTGCCTACTTAGTAGC
CCATAGTTTTTTATCTGTGITTGAAACTGTGCTGGATGCACTTTTCCTGTGTTTITGCTGTTGATC
TGGAAACAAATGATGGATCGTCAGAAAAGCCCTACTTTATGGATCAAGAATTTCTGAGTTTCGTA
AAAAGGAGCAACAAATTAAACAATGCAAGGGCACAGCAGGACAAGCACTCATTAAGGAATGAGGA
GGGAACAGAACTCCAGGCCATTGTGAGATAGATACCCATTTAGGTATCTGTACCTGGAARACATT
TCCTTCTAAGAGCCATTTACAGAATAGAAGATGAGACCACTAGAGAAAAGTTAGTGARATTTTTTT
TTAAAAGACCTAATAARACCCTATTCTTCCTCAARAA
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FIGURE 32

MSGRDTILGLCILALALSLAMMEFTFRFITTLLVHIFISLVILGLLEVCGVLWWLYYDYTNDLSIE
LDTERENMKCVLGFAIVSTGITAVLLVLIFVLRKRIKLTVELFQITNKAISSAPFLLFQPLWTFA
ILIFFWVLWVAVLLSLGTAGAAQVMEGGOQVEYKPLSGIRYMWSYHLIGLIWTSEFILACQQOMTIA
GAVVTCYFNRSKNDPPDHPILSSLSILFEYHQGTVVKGSFLISVVRIPRIIVMYMONALKEQQHG
ALSRYLFRCCYCCFWCLDKYLLHLNQNAYTTTAINGTDFCTSAKDAFKILSKNSSHFTSINCEGD
FIIFLGKVLVVCFTVFGGLMAFNYNRAFQVWAVPLLLVAFFAYLVAHSFLSVFETVLDALFLCFA
VDLETNDGSSEKPYFMDQEFLSFVKRSNKLNNARAQODKHSLRNEEGTELQAIVR

Important features:
Signal peptide:

amino acids 1-20

Putative transmembrane domains:

aminc 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.

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

GTTCGATTAGCTCCTCTGAGAAGARGAGAARRAGGTTCTTGGACCTCTCCCTGTTTCTTCCTTAGA
ATAATTTGTATGGGATTTGTGATGCAGGAAAGCCTARGGGARARAGAATATTCATTCTGTGTGGT
GAARATTTTTTGAAAAAAARATTGCCTTCTTCARACAAGGGTGTCATTCTGATATTTATGAGGAC
TGTTGTTCTCACTATGAAGGCATCTGT TATTGARATGTTCCTTGTTTTGCTGGTGACTGGAGTAC
ATTCARACARAGARACGGCAAAGAAGATTARAAGGCCCAAGTTCACTGTGCCTCAGATCAACTGC
GATGTCARAGCCGGARAGATCATCGATCCTGAGT TCATTGTGAAATGTCCAGCAGGATGCCAAGA
CCCCARATACCATGTTTATGGCACTGACGT GTATGCATCCTACTCCAGTGTGTGTGGCGCTGCCG
TACACAGTGGTGTGCTTGATAATTCAGGAGGGARAATACTTGTTCGGAAGGTTGCTGGACAGTCT
GGTTACARAGGGAGTTAT TCCAACGGTGTCCAATCGTTATCCCTACCACGATGGAGAGAATCCTT
TATCGTCTTAGARAGTAAACCCAAAAAGGGTGTAACCTACCCATCAGCTCTTACATACTCATCAT
CGARRAGTCCAGCTGCCCARGCAGGTGAGACCACARAAGCCTATCAGAGGCCACCTATTCCAGGG
ACAACTGCACAGCCGGTCACTCTGATGCAGCTTCTGGCTGTCACTGTAGCTGTGGCCACCCCCAC
CACCTTGCCARGGCCATCCCCTTCTGCTGCTTCTACCACCAGCATCCCCAGACCACARTCAGTGG
GCCACAGGAGCCAGGAGATGGATCTCTGGTCCACTGCCACCTACACAAGCAGCCARRRCAGGCCC
AGAGCTGATCCAGGTATCCAAAGGCAAGATCCT TCAGGAGCTGCCTTCCAGRRACCTGTTGGAGC
GGATGTCAGCCTGGGACTTGTTCCARAAGAAGAATTGAGCACACAGTCTTTGGAGCCAGTATCCC
TGGGAGATCCARACTGCAARATTGACTTGTCGTTTTTAATTGATGGGAGCACCAGCATTGGCARA
CGGCGATTCCGAATCCAGAAGCAGCTCCTGGCTGATGTTGCCCAAGCTCT TGACAT TGGCCCTGC
CGGTCCACTGATGGGTGT TGTCCAGTATGGAGACAACCCTGCTACTCACT TTARCCTCAAGACAC
ACACGAATTCTCGAGATCTGAAGACAGCCATAGAGAAAATTACTCAGAGAGGAGGACTTTCTAAT
GTAGGTCGGGCCATCTCCTTTGTGACCAAGAACTTCTTTTCCAAAGCCAATGGAAACAGAAGCGG
GGCTCCCAATGTGGTGGTGGTGATGGTGGATGGCTGGCCCACGGACARAGTGGAGGAGGCTTCAR
GACTTGCGAGAGAGTCAGGAATCARCATTTTCTTCATCACCATTGAAGGTGCTGCTGAARATGAG
AAGCAGTATGTGGTGGAGCCCAACT TTGCARACAAGGCCGTGTGCAGAACARACGGCTTCTACTC
GCTCCACGTGCAGAGCTGGTTTGGCCTCCACAAGACCCTGCAGCCTCTGGTGAAGCGGGTCTGCG
ACACTGACCGCCTGGCCTGCAGCARGACCTGCTTGAACTCGGCTGACATTGGCTTCGTCATCGAC
GGCTCCAGCAGTGTGGGGACGGGCAACTTCCGCACCGTCCTCCAGTTTGTGRCCAACCTCACCAA
AGAGTTTGAGATTTCCGACACGGACACGCGCATCGGGGCCGTGCAGTACACCTACGARCAGCGGE
TGGAGTTTGGGTTCGACARGTACAGCAGCAAGCCTGACATCCTCARCGCCATCAAGAGGGTGGGE
TACTGGAGTGGTGGCACCAGCACGGGGGC TGCCATCAACTTCGCCCTGGAGCAGCTCTTCAAGAR
GTCCAAGCCCAACAAGAGGAAGT TAATGATCCTCATCACCGACGGGAGGTCCTACGACGACGTCC
GGATCCCAGCCATGGCTGCCCATCTGARGGGAGTGATCACCTATGCGATAGGCGTTGCCTGGGCT
GCCCAAGAGGAGCTAGAAGTCATTGCCACTCACCCCGCCAGAGACCACTCCTTCTTTGTGGACGA
GTTTGACAACCTCCATCAGTATGTCCCCAGGATCATCCAGAACATTTGTACAGAGTTCAACTCAC
AGCCTCGGAACEATTCAGAGCAGGCAGAGCACCAGCAAGTGCTGCTTTACTAACTGACGTGTT
GGACCACCCCACCGCTTAATGGEGCACGCACGGTGCATCAAGTCT TGGGCAGGGCATGGAGARAL
AAATGTCTTGTTATTATTCTTTGCCATCATGCTTTTTCATATTCCARRACTTGGAGT TACAAAGA
TGATCACAAACGTATAGAATGAGCCAARAGGC TACATCATGT TGAGGGTGCTGGAGAT TTTACAT
TTTGACAATTGTTTTCAAAATARATGTTCGGAATACAGT GCAGCCCTTACGACAGGCTTACGTAG
AGCTTTTGTGAGATTTTTAAGTTGTTATTTCTGATTTGAACTCTGTAACCCTCAGCAAGTTTCAT
TTTTGTCATGACAATGTAGGAAT TGCTGAATTAAATGT T TAGAAGGATGARAAATARARARAARA
AARAAAAARAAAAAAAAAARAAAARARAAAAAARAAAAAAANAARARAAARAARAAAAARARAAA
ARRAARAARAAAAAAAARARAAAARARAAAAAAAAARARARRG
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FIGURE 34

MRTVVLTMKASVIEMFLVLLVTGVHSNKETARKKIKRPKFTVPQINCDVKAGKIIDPEFIVKCPAG
CQDPKYHVYGTDVYASYSSVCGAAVHSGVLDNSGGKILVRKVAGQSGYKGS YSNGVQSLSLPRWR

ESFIVLESKPKKGVTYPSALTYSSSKSPAAQAGETTKAYQRPPIPGTTAQPVTIMOLLAVTVAVA
TPTTLPRPSPSAASTTSIPRPOSVGHRSQEMDLWSTATYTSSONRPRADPGIQRODPSGAAFQKP
VGADVSLGLVPKEELSTQSLEPVSLGDPNCKIDLSFLIDGSTS IGKRRFRIQKQLLADVAQALDI
GPAGPLMGVVQYGDNPATHFNLKTHTNSRDLKTAIEKITOQRGGLSNVGRAISFVTKNFFSKANGN
RSGAPNVVVVMVDGWPTDKVEEASRLARESGINIFFITIEGAAENEKQYVVEPNFANKAVCRTNG
FYSLHVQSWEGLHKTLQPLVKRVCDTDRLACSKTCLNSADIGEVIDGSSSVGTGNFRTVLQFVTN
LTKEFEISDTDTRIGAVQYTYEQRLEFGFDKYSSKPDILNAIKRVGYWSGGTSTGAAINFALEQL
FKKSKPNKRKIMILITDGRSYDDVRIPAMAAHLKGVITYAIGVAWAAQEELEVIATHPARDHSETY
VDEFDNLHQYVPRIIQNICTEFNSQPRN

Important features:
Signal peptide:

amino acids 1-26

Transmembrane domain:

aminc acids 181-200

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

N-myristoylation sites.
amine acids 23-29, 93-99, 115-121, 262-268, 367-373, 389-395,
431-437, 466-472, 509-515, 570-576, 571-577, S575-581, 627-633

Amidation site.

aminco acids 304-308
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FIGURE 35

CCGAGCACAGGAGATTGCCTGCGTTTAGGAGGT GGCTGCCTTGTGGGAAAAGCTATCAAGGAAGARATTGC
CABACCATGTCTTTTTTTCTGTTTTCAGAGTAGTTCACAACAGATCTGAGTGTTTTAATTAAGCATGGAAT
ACAGAAAACAACAAAAAACTTAAGCTTTAATTTCATCTGGAATTCCACAGTTTTCTTAGCTCCCTGGACCC

GGTTGACCTGTTGGCTCTTCCCGCTGGCTGCTCTATCACGTGGTGCTCTCCGACTACTCACCCCGAGTGTA
AAGAACCTTCGGCTCGCGTGCTTCTGAGCTGCTGTGGAEQGCCTCGGCTCTCTGGACTGTCCTTCCGAGTA'
GGATGTCACTGAGATCCCTCARATGGAGCCTCCTGCTGCTGTCACTCCTGAGTTTCTITGTGATGTGGTAC
CTCAGCCTTCCCCACTACAATGTGATAGAACGCGTGAACTGGATGTACTTCTATGAGTATGAGCCGATTTA
CAGACAAGACTTTCACTTCACACTTCGAGAGCATTCAAACTGCTCTCATCAARATCCATTTCTGGTCATTC
TGGTGACCTCCCACCCTTCAGATGTGAAAGCCAGGCAGGCCATTAGAGTTACTTGGGGTGAARARAAGTCT
TGGTGGGGATATGAGGTTCTTACATTTTTCTTAT TAGGCCAAGAGGCTGAARAGGAAGACARAATGTTGGC
ATTGTCCTTAGAGGATGAACACCTTCTTTATGGTGACATAATCCGACAAGATTTTTTAGACACATATAATA
ACCTGACCTTGRARACCATTATGGCATTCAGGTGGGTAACTGAGTTTTGCCCCAATGCCARAGTACGTAATG
AAGACAGACACTGATGITTTCATCAATACTGGCAATTTAGTGAAGTATCTTTTAAARCCTAAACCACTCAGA
GAAGTTTTTCACAGGTTATCCTCTAATTGATAATTATTCCTATAGAGGATTT TACCARAAAACCCATATTT
CTTACCAGGAGTATCCTTTCAAGGTGTTCCCTCCATACTGCAGTGGGTTGGGTTATATAATGTCCAGAGAT
TTGGTGCCAAGGATCTATGAAATGATGGGTCACGTAARACCCATCAAGTTTGAAGATGTTTATGTCGGGAT
CTGTTTGAATTTATTAAAAGTGAACATTCATATTCCAGAAGACACAAATCTTTTCTTTCTATATAGAATCC
ATTTGGATGTCTGTCAACTGAGACGTGTGATTGCAGCCCATGGCTTTTCTTCCAAGGAGATCATCACTTTT
TGGCAGGTCATGCTAAGGAACACCACATGCCATTATTAACTTCACATTCTACAARAAGCCTAGAAGGACAG
GATACCTTGTGGAAAGTGTT AAATAAAGTAGGTACTGTGGAARATTCATGGGGAGGTCAGTGTGCTGGCTT
ACACTGAACTGAAACTCATGAARAACCCAGACTGGAGACTGGAGGGTTACACTTGTGATTTATTAGTCAGG
CCCTTCRAAAGATGATATGTGGAGGAATTAAATATAMAGGAAT TGGAGGTTTTTGCTARAGAAATTAATAGG
ACCAAACAATTTGGACATGTCATTCTGTAGACTAGAATTTCTTARAAGGGTGTTACTGAGTTATAAGCTCA
CTAGGCTGTAARARCAAAACARATGTAGAGTTTTATTTATTGARCAATGTAGTCACTTGAAGGTTTTGTGTA
TATCTTATGTGGATTACCAATTTAAARAATATATGTAGTTCTGTGTCAAAAAACTTCTTCACTGAAGTTATA
CTGAACAAAATTTTACCTGTTTTTGGTCATTTATAAAGTACTTCAAGATGTTGCAGTATTTCACAGTTATT
ATTATTTAAAATTACTTCAACTTTGTGTTTTTAAATGTTTTGACGATTTCAATACAAGATAAAAAGGATAG
TGRATCATTCTTTACATGCAAACATTTTCCAGTTACTTARCTGATCAGTTTATTATTGATACATCACTCCA
TTAATGTARAGTCATAGGTCATTATTGCATATCAGTAATCTCTTGCACTTTGTTAAATATTTTACTGTGGT
AATATAGAGAAGAATTAAAGCAAGRAAATCTGAARA



Patent Application Publication Sep. 25,2003 Sheet 36 of 168 US 2003/0180846 A1

FIGURE 36

MASATWTVLPSRMSLRSLKWSLLLLSLLSFFVMWYLSLPHYNVIERVNWMYFYEYEPIYRQDEFHE
TLREHSNCSHONPFLVILVTSHPSDVKARQAI RVTIWGEKKSWWGYEVLTFFLLGQEAEKEDKMLA
LSLEDEHLLYGDIIRQDFLDTYNNLTLKTIMAFRWVTEFCPNAKYVMKTDTDVFINTGNLVKYLL
NLNHSEKFFTGYPLIDNYSYRGEYQKTHISYQEYPFKVFPPYCSGLGY IMSRDLVPRIYEMMGHV
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

Glycosaminoglycan 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

CGCTCGGGCACCAGCCGCGGCAAGGEEEGAGCTGGGTTGCTGGACGCAGTTGGGGCTCACTTTTCTTCAGCTCCTTCTCAIC
TCGTCCTTGCCARAGAGAGTACACAGTCATTAATGAAGCCTGCCCTGEGAGCAGAGTGGARTATCATGTGTCGGGRGTGCTGTE
AATATGATCAGATTGAGTGCGTCTGCCCCGEGARAGAGGGAAGTCGTEGGGTTATACCATCCCTTGCTGCAGGAATGAGGAGAA
TGAGTGTGACTCCTGCCTGATCCACCCAGGTTETACCATC TTTGARAACTGCARGAGCTGCCCARATGGCTCATCGGGGGET
ACCTTGGATGACTTCTATGTGAAGGGGTTCTACTGTGCAGAGTGCCGAGCAGGCTGGTACGGAGGAGACTGCATGCGATGTG7
GCCAGGTTCTGCGAGCCCCARAGGGTCAGATTTTETTGGAAAGC TATCCCCTARATGCTCACTGTGAATGGACCATTCATGC
TARACCTGGGTTTGTCATCCAACTARGAT ITGTCATGTTGASTC TGGAGTTTGACTACATGTIGCCAGTATGACTATGTTGAG
GTTCGTGATGEAGACAACCGCGATGGCCAGATCATCARGCGTGTCTGTGGCAACGAGCEGCCAGC TCCTATCCAGAGCATAG
GATCCTCACTCCACGTCCTCTTCCACTCCGATGGCTCCAAGART TTTGACGGTTTCCATGCCATT IATGAGGAGATCACAGC
ATGCTCCTCATCCCCTTGTTTCCATGACGGCACGTGCSTCCTTGACARGGCTGGATCTTACARGTGTGCCTGCITGGCAGGT
TATACTGGGCAGCGCTGTGARARATC TCC T TGARGARAGARACTGC TCAGACCCTGGGGGCCCAGTCAATGGGTACCAGARAA
TARCAGGGGGCCCTGEECTTATCARCGGACGCCATGC TARRATTGGCACCGTGGTGTCTTTCTTTIGTAACAACTCCTATGT
TCTTAGTGGCAATGAGARAAGAACTPGCCAGCAGARTGGAGAGTGGTCAGGGARACAGCCCATC TGCATAAAAGCCTGCCGA
GARCCARAGATTTCAGACCTGGTGAGAAGGAGAGTTCTTCCEATGCAGGTTCAGTCARGGGAGACACCATTACACCAGCTAT
ACTCAGCGGECCTTCAGCARGCAGARAC TGCAGAGTGCCCCTACCARGARGCCAGCCCTTCCCTTTGEAGATCTEGCCCATGGG
ATACCAACATCTGCATACCCAGCTCCAGTATGAGTGCATCTCACCCTTCTACCGCCGCCTGGGCAGCAGCAGGAGGACATGT
CTGAGGACTGGGARGTEBGAGTGGGCGGGCACCATCCTGCATCCCTATC TGCGGGARAATTGAGAACATCACTGCTCCARAGA
CCCAAGGGTTGCGCTGGCCETGGCAGGCAGCCATC TACAGGAGGACCAGCGGGGTGCATGACGGCAGCCTACACAAGGGAGT
GTGGTTCCTAGTCTGCAGCGGTGCCCTGGTGAATGAGCGCACTGTGETGCTEGCTGCCCACTGTGTTACTGACCTGGEGRAAG
GTCACCATGATCAAGACAGCAGACCTGARAGTTGT TTTGGGGARATTCTACCGGGATCGATGACCGGGATGAGARGACCATCC
AGAGCCTACAGATTTCTGCTATCATTCTGCATCCCAACTATGACCCCATCCTGCTTGATGCTGACATCGCCATCCTGAAGCT
CCTAGACAAGGCCCGTATCAGCACCCGAGTCCAGCCCATCTGCCTCGCTGCCAGTCGGGATCTCAGCACTTCCTTICCAGGAG
TCCCACATCACTGTGGCTGEC TGEGAATGTCCTGGCAGACGTGAGGAGCCCTGGCTTCAAGAACGACACACTGCGCTCTGGEE
TGGTCAGTGTGGTGGACTCGCTGC TGTGTGAGGAGCAGCATGAGGACCATGGCATCCCAGTGAGTGTCACTGATAACATGTT
CTGTGCCAGCTGGGAACCCACTGCCCCTTCTGATATCTGCACTGCAGAGACAGGAGGCATCGCEGCIGTGTCCTTCCCGGEA
CGAGCATCTCCTGAGCCACGC TGGCATC TCATGGGAC TGGTCAGCTGGAGC TATGATARRACATGCAGCCACAGGCTCTCCA
CTGCCTTCACCARGGETGCTGCC T T T TARAGAC TGGATTGAAAGARATATGAAATGAACCATGCTCATGCACTCCTTGAGAAG
TGTTTCTGTATATCCGTCTGTACGTGTGTCATTCCGTGAAGCAGTGTGGECCTGAAGTG TGATTTGGCCTGTGAACTIGGCT
GTGCCAGGGCTTCTGACTTCAGGGACAANRC TCAGTGARGGGTGAGTAGACCTCCAT TGCTGETAGEGC TGATGCCGCGTCCA
CTACTAGGACAGCCAATTGGAAGATGCCAGEGCTTGCAAGAAGTAAGTTTCTTCAAAGAAGACCATATACARAACCTCTCCA
CTCCACTGACCTGGTGGTCTTCCCCARCTTTCAGT TATACGAATGCCATCAGCTTGACCAGGGARGATCTGGGCTTCATGAG
GCCCCTTTTEGAGGCTCTCAAGTTC TAGAGAGCTGCCTGTGGGACAGCCCAGGGCAGCAGAGCTGGGATGTGGTGCATGCCTT
TGTGTACATGGCCACAGTACAGTCTGGTCCTTTTCCTTCCCCATCTCTTGTACACAT TTTAATAARATARAGGGTTGGCTTCT
GAACTACARAAAAAAAARAAAAAAARAAAARANAPMAARANAAANANMARAARAAAARAARARAAAAARRARDAARARAARRAR

AARARARAARRARAA AL AN AARARDANAAAA R AR AR AALAALAAADABARARAAARANANDAD D
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FIGURE 38

MELGCWTQOLGLTFLOLLLISSLPREYTVINEACPGAEWNIMCRECCEYDQIECVCPGKREVVGYT
IPCCRNEENECDSCLIHPGCTIFENCKSCRNGSWGGTLDDFYVKGFYCAECRAGWYGGDCMRCGO
VLRAPKGQILLESYPLNAHCEWT IHAKPGFVIQLRFVMLSLEFDYMCQYDYVEVRDGDNRDGQI I
KRVCGNERPAPIQSIGSSLHVLFHSDGSKNFDGFHAIYEEITACSSSPCFHDGTCVLDRAGSYKC
ACLAGYTGQRCENLLEERNCSDPGGPVNGYQKITGGPGLINGRHAKIGTVVSFFCNNSYVLSGNE
KRTCQONGEWSGKQPICIKACREPKISDLVRRRVLPMQVQSRETPLHQLYSARFSKOKLOSAPTK
KPALPFGDLPMGYQHLHTQLQYECISPFYRRLGSSRRTCLRTGKWSGRAPSCIPICGKIENITAP
KTQGLRWPWQAATIYRRTSGVHDGS LHKGAWFLVCSGALVNERTVVVAAHCVTDLGKVTMIKTADL
KVVLGKEFYRDDDRDEKTIQSLOISAIILHPNYDPILLDADIAILKLLDKARISTRVQPICLAASR
DLSTSFQESHITVAGWNVLADVRSPGFKNDTLRSGVVSVVDSLLCEEQHEDHGIPVSVTDNMECA
SWEPTAPSDICTAETGGIAAVSFPGRASPEPRWHLMGLVSWSYDKTCSHRLSTAFTKVLPFKDWI
ERNMK

Important features of the protein:

Signal peptide:

amino acids 1-23

EGF-like domain cysteine pattern signature.

amino acids 260-272

N-glycosylation sites.

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

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

Amidation site.

amino acids 56-60

Serine proteases, trypsin family.

amino acids 489-506

CUB domain proteins profile.

amino acids 150-167
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FIGURE 39

GGTTCCTACATCCTCTCATCTGAGAATCAGAGAGCATAATCTTCTTACGGGCCCGTGATTTAT TAACGTGGCTTAATC
TGAAGGTTCTCAGTCARATTCTTTGTGATCTACTGATTGT GGGGGCAT GGCAAGGTTTGCTTARAGGAGCTTGGCTGG
TTTGGGCCCTTGTAGCTGACAGARGGTGGCCAGGGAGAATGCAGCACACTGCTCGGAGARATGARAGGCGCTTCTGTTGC
TGGETCTTGCCTTGGCTCAGTCCTGCTARCTACATTGACAATGTGGGCAACCTGCACTTCCTGTATTCAGAACTCTGTA
AAGGTGCCTCCCACTACGGCCTGACCAAAGATAGGAAGAGGCGCTCACAAGATGGCTGTCCAGACGGCTGTGCGAGCT
TCACAGCCACGGCTCCCTCCCCAGAGGTTTCTGCAGCTGCCACCATCTCCTTAAT GACAGACGAGCCTGGCCTAGACA
ACCCTGCCTACGTGT CCTCGGCAGAGGACGGGCAGCCAGCAAT CAGCCCAGTGGACTCTGGCCGGAGCAACCGAACTA
GGGCACGGCCCTTTGAGAGATCCACTATTAGAAGCAGATCATTTAAAAAAATAAATCGAGCTTTGAGTGTTCTTCGAA
GGACARAGAGCGGGAGTGCAGTTGCCAACCATGCCGACCAGGGCAGGGAARATTCT GAAAACACCACTGCCCCTGAAG
TCTTTCCAAGGTTGTACCACCTGATTCCAGATGGTGAAATTACCAGCAT CAAGATCAATCGAGTAGAT CCCAGTGARAA
GCCTCTCTATTAGGCTGGTGCGAGGTAGCGARACCCCACTGGTCCATAT CATTATCCAACACATTTATCGTGATGGGG
TGATCGCCAGAGACGGCCGGCTACTGCCAGGAGACATCATTCTARAGCTCAACGGGATGGACATCAGCAATGTCCCTC
ACAACTACGCTGTGCGTCTCCTGCGGCAGCCCTGCCAGGTGCTGTGGCTGACTGTGATGCGTGAACAGAAGTTCCGCA
GCAGGAACAATGGACAGGCCCCGGATGCCTACAGACCCCGAGATGACAGCTTTCATGT GATTCT CAACAARRGTAGCC
CCGAGGAGCAGCTTGGAATAAAACTGCTGCGCAAGGTGGATGAGCCTGGGGTTTTCATCTTCAATGTGCTGGATGGCE
GTGTGGCATATCGACAT GGTCAGCTTGAGGAGAATGACCETGTGTTAGCCATCAATGGACATGATCTTCGATATGGCA
GCCCAGAAAGTGCGGCTCATCTGATTCAGGCCAGTGARAAGACGTGTTCACCTCGTCGTGTCCCGCCAGGTTCEGTCAGC
GGAGCCCTGACATCTTTCAGGAAGCCGGCTGGAACAGCAATGGCAGCTGGTCCCCAGGGCCAGGGGAGAGGAGCAACA
CTCCCARGCCCCTCCATCCTACAATTACTTGT CATGAGAAGCTGGTAAATATCCAAAAAGACCCCGGTGAATCTCTCG
GCATGACCGTCGCAGGGGGAGCATCACATAGAGAATGGGATTTGCCTATCTATGTCATCAGTGTTGAGCCCGGAGGAG
TCATAAGCAGAGATGGAAGAATAAARAACAGGTGACATT TTGTTGAATGTGCATGCGETCGAACTGACAGAGGTCAGCC
GGAGTGAGGCAGTGGCATTATTGARAAGAACAT CATCCTCGATAGTACTCARAGCTTTGGAAGT CAAAGAGTATGAGC
CCCAGGAAGACTGCAGCAGCCCAGCAGCCCTGGACTCCAACCACAACATGGCCCCACCCAGTGACTGGTCCCCATCCT
GGGTCATGTGGCTGGAATTACCACGGT GCTTGTATAACTGTAAAGATATTGTATTACGAAGAAACACAGCTGGAAGTC
TGGGCTTCTGCATTGTAGGAGGTTATGAAGAATACAATGGAAACAAACCTTTTTTCATCARATCCATT GTTGAAGGAA
CACCAGCATACAATGATGGAAGAATTAGATGTGCTGATATTCTTCTTGCTGTCAATGGTAGAAGTACATCAGGAATGA
TACATGCTTGCTTGGCAAGACTGCTGARAGAACTTARAGGAAGAATTACTCTAACTATTGTTTCTTGGCCTGGCACTT
TTTTAE&EAATCAATGATGGGTCAGAGGAAAACAGAAAAATCACAAATAGGCTAAGAAGTTGAAACACTATAITTATC
TTGTCAGTTTTTATATTTAAAGAAAGAATACAT TGTAAAAATGTCAGGAAAAGTATGATCAT CTAATGAAAGCCAGTT
ACACCTCAGAAAATATGATTCCAARAARATTAANACTACTAGTTTTTTTTCAGTGTGGAGGATTTCTCATTACTCTAC
AACATTGTTTATATTTTTTCTATTCAATAAAAAGCCCTAAAACAACTAAAATGATTGATTTGTATACCCCACTGAATT
CAAGCTGATTTAAAT TTAAAATTTGGTATATGCT GAAGTCTGCCAAGGGTACATTATGGCCATTTTTAATTTACAGCT
AAAATATTTTTTAAAATGCATTGCTGAGAAACGTTGCTTTCATCAAACAAGAATARATATTTTTCAGAARGTTAAA
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FIGURE 40

MKALLLLVLPWLSPANYIDNVGNLHFLYSELCKGASHYGLTKDRKRRSQDGCPDGCASLTATAPS
PEVSAAATISIMTDEPGLDNPAYVSSAEDGQPAISPVDSGRSNRTRARPFERSTIRSRSFKKINR
ALSVLRRTKSGSAVANHADQGRENSENTTAPEVFPRLYHLIPDGEITSIKINRVDPSESLSIRLV
GGSETPLVHITIQHIYRDGVIARDGRLLPGDIILKVNGMDISNVPHNYAVRLLROQPCOVLWLTVM
REQKFRSRNNGQAPDAYRPRDDSFHVILNKSSPEEQLGIKLVRKVDEPGVFIFNVLDGGVAYRHG
QLEENDRVLAINGHDLRYGSPESAAHLIQASERRVHLVVSROVRORSPDIFQEAGWNSNGSWS PG
PGERSNTPKPLHPTITCHEKVVNIQKDPGESLGMTVAGGASHREWDLPIYVISVEPGGVISRDGR
IKTGDILLNVDGVELTEVSRSEAVALLKRTSSSIVLKALEVKEYEPQEDCSSPAALDSNINMAPP
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

ACCAGGCATTGTATCTTCAGTTGTCATCAAGTTCGCAATCAGATTGGAAAAGCTCAACTTGAAGCTTT
CTTGCCTGCAGTGAAGCAGAGAGATAGATATTATTCACGTAATAAAAAACATGGGCTTCAACCTGACT
TTCCACCTTTCCTACAAATTCCGATTACTGTTGCTGTTGACTTTGTGCCTGACAGTGGTTGGGTGGGC
CACCAGTAACTACTTCGTGGGTGCCATTCAAGAGATTCCTAAAGCAAAGGAGTTCATGGCTAATTTCC

ATAAGACCCTCATTTTGGGGAAGGGARARACTCTGACTAATGAAGCATCCACGAAGAAGGTAGAACTT
GACAACTGTCCTTCTGTGTCTCCTTACCTCAGAGGCCAGAGCAAGCTCATTTTCAAACCAGATCTCAC
TTTGGAAGAGGTACAGGCAGAAAAT CCCAAAGTGTCCAGAGGCCGGTATCGCCCTCAGGAATGTAAAG
CTTTACAGAGGGTCGCCATCCTCGTTCCCCACCGGAACAGAGAGAAACACCTGATGTACCTGCTGGAA
CATCTGCATCCCTTCCTGCAGAGGCAGCAGCTGGATTATGGCATCTACGTCATCCACCAGGCTGAAGG
TAAAAAGTTTAATCGAGCCAAACTCTTGAATGTGGGCTATCTAGAAGCCCTCAAGGAAGAAAATTGGG
ACTGCTTTATATTCCACGATGTGGACCTGGTACCCGAGAATGACTTTAACCTTTACAAGTGTGAGGAG
CATCCCAAGCATCTGCTGGTTGGCAGGAACAGCACTGGGTACAGGTTACGTTACAGTGGATATTTTGG
GGGTGTTACTGCCCTAAGCAGAGAGCAGTTTTTCAAGGTGAATGGATTCTCTAACAACTACTGGGGAT
GGGGAGGCGAAGACGATGACCTCAGACTCAGGGTTGAGCTCCARAGAATGAARATTTCCCGGCCCCTG
CCTGAAGTGGGTAAATATACAATGGTCTTCCACACTAGAGACAAAGGCAATGAGGTGAACGCAGAACG
GATGRAAGCTCTTACACCAAGTGTCACGAGTCTGGAGAACAGATGGGTTGAGTAGTTGTTCTTATAAAT
TAGTATCTGTGGAACACAATCCTTTATATATCAACATCACAGTGGATTTCTGGTTTGGTGCATGACCC
TGGATCTTTTGGTGATGTTTGGAAGAACTGAT TCTTTGTTTGCAATAATTT TGGCCTAGAGACTTCAA
ATAGTAGCACACATTAAGAACCTGTTACAGCTCATTGTTGAGCTGAATTTTTCCTTTTTGTATTTTCT
TAGCAGAGCTCCTGGTGATGTAGAGTATAAAACAGTTGTAACAAGACAGCTTTCTTAGTCATTTTGAT
CATGAGGGTTAAATATTGTAATATGGATACTTGAAGGACT TTATATAAAAGGATGACTCAAAGGATAA
AATGAACGCTATTTGAGGACTCTGGTTGAAGGAGATTTATTTAAATTTGAAGTAATATATTATGGGAT
AAAAGGCCACAGGAAATAAGACTGCTGAATGTCTGAGAGAACCAGAGTTGTTCTCGTCCAAGGTAGAA
AGGTACGAAGATACAATACTGTTATTCATTTATCCTGTACAATCATCTGTGAAGTGGTGGTGTCAGGT
GAGAAGGCGTCCACAAAAGAGGGGAGAAAAGGCGACGAATCAGGACACAGTGAACTTGGGAATGAAGA
GGTAGCAGGAGGGTGGAGTGTCGGCTGCAAAGGCAGCAGTAGCTGAGCTGGTTGCAGGTGCTGATAGC
CTTCAGGGGAGGACCTGCCCAGGTATGCCTTCCAGTGATGCCCACCAGAGAATACATTCTCTATTAGT
TTTTAAAGAGTTTTTGTAAAATGATTTTGTACAAGTAGGATATGAATTAGCAGTTTACAAGTTTACAT
ATTAACTAATAATAAATATGTCTATCAAATACCTCTGTAGTAAAATGTGAAAAAGCAAAA
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FIGURE 42

MGFNLTFHLSYKFRLLLLLTLCLTVVGWATSNYFVGAIQEI PKAKEFMANFHKTLILGKGKTLTN

EASTKKVELDNCPSVSPYLRGQSKLIFKPDLTLEEVQAENPKVSRGRYRPOECKALORVAILVPH
RNREKHLMYLLEHLHPFLQRQQLDYGIYVIHQAEGKKFNRAKLLNVGYLEALKEENWDCFIFHDV
DLVPENDENLYKCEEHPKHLVVGRNSTGYRLRYSGYFGGVTALSREQFFKVNGFSNNYWGWGGED
DDLRLRVELQRMKISRPLPEVGKY TMVFHTRDKGNEVNAERMKLLHQVSRVWRTDGLSSCSYKLY
SVEHNPLYINITVDEFWFGA

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

GCTCAAGACCCAGCAGTGGGACAGCCAGACAGACGGCACGATGGCACTGAGCTCCCAGATCTGGG
CCGCTTGCCTCCTGCTCCTCCTCCTCCTCGCCAGCCTGACCAGTGGCTCTGTTTTCCCACAACAG
ACGGGACAACTTGCAGAGCTGCAACCCCAGGACAGAGCTGGAGCCAGGGCCAGCTGGATGCCCAT
GTTCCAGAGGCGAAGGAGGCGAGACACCCACTTCCCCATCTGCATTTTCTGCTGCGGCTGCTGTC
ATCGATCARAGTGTGGGATGTGCTGCAAGACGTAGAACCTACCTGCCCTGCCCCCGTCCCCTCCC
TTCCTTATTTATTCCTGCTGCCCCAGAACATAGGTCTTGGAATAAAATGGCTGGTTCTTTTGTTT
TCCARAARAAAAAAAAAAARAAAARRAAAAAAAARAARRAAARAAARAARAARAAAARAARAARA
AAAARAAAARAAAAARAAANAANAARNDADA
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FIGURE 44

MALSSQIWAACLLLLLLLASLTSGSVFPQQTGOLAELOPQDRAGARASWMPMFORRRRRDTHEP I
CIFCCGCCHRSKCGMCCKT

Important features:
Signal peptide:

amino acids 1-24

cAMP- and cGMP-dependent protein kinase phosphorylation site.

amino acids 58-59

N-myristoylation site.

amino acids 44-50

Prokaryotic membrane lipoprotein lipid attachment site.

amino acids 1-12
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FIGURE 45

GTGGCTTCATTTCAGTGGCTGACTTCCAGAGAGCAATATGGCTIGGTTCCCCAACATGCCTCACCC
TCATCTATATCCT TTGGCAGCTCACAGGGTCAGCAGCCTCTGGACCCGTGAARGAGCTGGTCGGT
TCCGTTGGTGGGGCCGTGACTTTCCCCCTGAAGTCCARAGTAAAGCAAGTTGACTCTATTGTCTG
GACCTTCAACACAACCCCTICTTGTCACCATACAGCCAGAAGGGGGCACTATCATAGTGACCCAAA
ATCGTAATAGGGAGAGAGTAGACTTCCCAGATGGAGGCTACTCCCTGRAAGCTCAGCARACTGAAG
AAGAATGACTCAGGGATCTACTATGTGGGGATATACAGCTCATCACTCCAGCAGCCCTCCACCCA
GGAGTACGTGCTGCATGT CTACGAGCACCTGTCARAGCCTAAAGTCACCATGGGTCTGCAGAGCA
ATARGAATGGCACCTGTGTGACCAATCT GACATGCTGCATGGAACATGGGGRAAGAGGATGTGATT
TATACCTGGAAGGCCCTGGGGCAAGCAGCCAATGAGTCCCATAATGGGTCCATCCTCCCCATCTC
CTGCAGATCGGGAGAAAGTGATATGACCTTCATCTGCGTTGCCAGGAACCCTGTCAGCAGRAAACT
TCTCARGCCCCATCCTTGCCAGGAAGCTCTGTGARGGTGCTGCTGATGACCCAGATTCCTCCATG
GTCCTCCTGTGTCECCTGTTGGTGCCCCTCCTGCTCAGTCTCTTTGTACTGGGGCTATTTCTTTG
GTTTCTGAAGAGAGAGAGACARGAAGAGTACATTGAAGAGAAGARGAGAGTGGACATTTGTCGGG
AAACTCCTARACATATGCCCCCATTCTGGAGAGARCACAGAGTACGACACAATCCCTCACACTARAT
AGAACAATCCTAAAGGAAGATCCAGCARATACGGTTTACTCCACTGTGGAAATACCGARAAAGAT
GGAARATCCCCACTCACTGCTCACGATGCCAGACACACCAAGGCTATTTGCCTATGAGAATGTTA
TCTAGACAGCAGTGCACTCCCCTAAGTCTCTGCTCA
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FIGURE 46

MAGSPTCLTLIYILWQLTGSAASGPVKELVGSVGGAVTFPLKSKVKQVDSIVWTFNTTPiVTIQP
EGGTIIVTONRNRERVDEFPDGGYSLKLSKLKKNDSGIYYVGIYSSSLOQPSTQEYVLHVYEHLSK
PRVTMGLOSNKNGTCVINLTCCMEHGEEDVIYTWKALGOAANESHNGSILPISWRWGESDMTFIC
VARNPVSRNFSSPILARKLCEGAADDPDSSMVLLCLLLVPLLLSLFVLGLFLWFLKRERQEEYIE
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 98-102, 142-146, 148-152, 172-176, 176-180, 204-208,
291-295
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FIGURE 47

GGCTCGAGCGTTTCTGAGCCAGGGGTGACCATGACCTGCTGCGRAGGATGGACATCCTGCAATGG
ATTCAGCCTGCTGGTTCTACTGCTGTTAGGAGTAGTTCTCAATGCGATACCTCTAATTGTCAGCT
TAGTTGAGGAAGACCAATTTTCTCAAAACCCCATCTCTTGCTTTGAGTGGTGGTTCCCAGGAATT
ATAGGAGCAGGTCTGATGGCCATTCCAGCAACAACAATGTCCTTGACAGCAAGAAARAGAGCGTG
CTGCAACAACAGAACTGGAATGTTTCTTTCATCATTITTCAGTGTGATCACAGTCATTGGTGCTC
TGTATTGCATGCTGATATCCATCCAGGCTCTCTTAAAAGGTCCTCTCATGTGTAATTCTCCAAGC
AACAGTAATGCCAATTGTGAATTTTCATTGAAAAACATCAGTGACATTCATCCAGAATCCTTCAA
CTTGCAGTGGTTTITTCAATGACTCTTGTGCACCTCCTACTGGTTTCAATAAACCCACCAGTAACG
ACACCATGGCGAGTGGCTGGAGAGCATCTAGTTTCCACTTCGATTCTGAAGARAAARCAAACATAGG
CTTATCCACTTCTCAGTATTTTTAGGTCTATTGCTTGTTGGAATTCTGGAGGTCCTGTTTGGGCT
CAGTCAGATAGTCATCGGTTTCCTTGGCTGTCTGTGTGGAGTCTCTAAGCGAAGAAGTCARATTG
TGTAGTTTAATGGGAATAAAATGTAAGTATCAGTAGTTTGAARARARAARA
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FIGURE 48

MTCCEGWTSCNGFSLLVLLLLGVVLNAIPLIVSLVEEDQFSQNPISCFEWWEFPGIIGAGLMAIPA
TTMSLTARKRACCNNRTCMFLSSFFSVITVIGALYCMLISIQALLKGPLMCNSPSNSNANCEFSL
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, 87-103, 216-222

Prokaryotic membrane lipoprotein lipid attachment site.

amino acids 207-218

TNFR/NGFR family cysteine-rich region protein.

aminoc acids 4-12
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FIGURE 49

ATCCGTTCTCTGCGCTGCCAGCTCAGGTGAGCCCTCGCCAAGGTGACCTCGCAGGACACTGGTGA

AGGAGCAGTGAGGARCCTGCAGAGTCACACAGTTGCTGACCAATTGAGCTGTGAGCCTGGAGCAG
ATCCGTGGGCTGCAGACCCCCGCCCCAGTGCCTCTCCCCCTGCAGCCCTGCCCCTCGARCTGTGA
CATGGAGAGAGTGACCCTGGCCCTTCTCCTACTGGCAGGCCTGACTGCCTTGGAAGCCAATGACC
CATTTGCCAATARAGACGATCCCTTCTACTATGACTGGAAAAACCTGCAGCTGAGCGGACTGATC
TGCGGAGGGCTCCTGGCCATTGCTGGGAT CGCGGCAGTTCTGAGTGGCAAATGCARATACAAGAG
CAGCCAGAAGCAGCACAGTCCTGTACCTGAGAAGGCCATCCCACTCATCACTCCAGGCTCTGCCA
CTACTTGCIGAGCACAGGACTGGCCTCCAGGGATGGCCTGAAGCCTARCACTGGCCCCCAGCACC
TCCTCCCCTGGGAGGCCTTATCCTCAAGGAAGGACTTCTCTCCARGGGCAGGCTGTTAGGCCCCT
TTCTGATCAGGAGGCTTCTTTATCGAATTAAACTCGCCCCACCACCCCCTCA
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FIGURE 50

MERVTLALLLLAGLTALEANDPFANKDDPFYYDWKNLOLSGLICGGLLAIAGIAAVLSGKCKYKS
SOKQHSPVPEKAIPLITPGSATTC

Important features:
Signal peptide:

amino acids 1-16

Transmembrane domain:

amino acids 36-59

N-myristoylation sites.

amino acids 41-47, 45-51, 84-99

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

amino acids 54-67
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FIGURE 51

GTGGACTCTGAGAAGCCCAGGCAGTTGAGGACAGGAGAGAGAAGGCTGCAGACCCAGAGGGAGGG
AGGACAGGGAGTCGGARGGAGGAGGACAGAGGAGGGCACAGAGACGCAGAGCAAGGGCGGCAAGG
AGGAGACCCTGGTGGGAGGAAGACACT CTGGAGAGAGAGGGGEGCTGGGCAGAGATGAAGTTCCAG
GGGCCCCTGGCCTGCCTCCTGCTGGCCCTCTGCCTGGGCACTGGGGAGGCTGECCCCCTGCAGAG
CGGAGAGGAAAGCACTGGCACAAATATTGGGGAGGCCCTTGCACATGGCCTGGGAGACGCCCTGA

GCGAAGGGGTGGGAARAGGCCATTGGCAAAGAGGCCGCGAGGGGCAGCTGGCTCTARAGTCAGTGAG
GCCCTTGGCCAAGGGACCAGAGAAGCAGT IGGCACTGGAGTCAGGCAGGTTCCAGGCTTTGGCGC
AGCAGATGCTTTGGGCAACAGGGTCGGGGAAGCAGCCCATGCTCTGGGAAACACTGGGCACGAGA
TTGGCAGACAGGCAGAAGATGTCATTCGACACGGAGCAGATGCTGTCCGCGGCTCCTGGCAGGGG
GTGCCTGGCCACAGTGGTGCTTGGGARACTTCTGGAGGCCATGGCATCTTTGGCTCTCAAGGTGG
CCTTGGAGGCCAGGGCCAGGGCAATCCTGGAGGTCTGGGGACTCCGTGGGTCCACGGATACCCCG
GAAACTCAGCAGGCAGCTTTGGAATGAATCCTCAGGGAGCTCCCTGGGGTCAAGGAGGCAATGGA
GGGCCACCAAACTTTGGGACCAACACTCAGGGAGCTGTGGCCCAGCCTGGCTATGGTTCAGTGAG
AGCCAGCAACCAGAATGAAGGGTGCACGAATCCCCCACCATCTGGCTCAGGTGGAGGCTCCAGCA
ACTCTGGGGGAGGCAGCGGCTCACAGTCGGGCAGCAGTGGCAGTGGCAGCAATGGTGACAARCAARC
AATGGCAGCAGCAGTGGTGGCAGCAGCAGTGCCAGCAGCAGTGGCAGCAGCAGTGGCGGCAGCAG
TGGCGGCAGCAGTGGTGGCAGCAGTGGCAACAGTGGTGGCAGCACGAGGTGACAGCGGCAGTGAGT
CCTCCTGGGGATCCAGCACCGGCTCCTCCTCCGGCAACCACGGTGGGAGCGGCGGAGGAARATGGA
CATAAACCCGGGTGTGAAAAGCCAGGGAATGAAGCCCGCGGGAGCGGGGAATCTGGGATTCAGGG
CTTCAGAGGACAGGGAGTTTCCAGCAACATGAGGGAAATAAGCAAAGAGGGCAATCGCCTCCTTG
GAGGCTCTGGAGACAATTATCGGGGGCAAGGGTCGAGCTGGGGCAGTGGAGGAGGTGACGCTGTT
GGTGGAGTCAATACTGTGAACTCTGAGACGTCTCCTGGGATGTTTAACTTTGACACTTTCTGGAA
GAATTTTAAATCCAAGCTGGGTTTCATCAACTGGGATGCCATAAACAAGGACCAGAGAAGCTCTC
GCATCCCGEE&CCTCCAGACAAGGAGCCACCAGATTGGATGGGAGCCCCCACACTCCCTCCTTAA
AACACCACCCTCTCATCACTAATCTCAGCCCTTGCCCTTGARATARRCCTTAGCTGCCCCACAAA
ARAAAAARAAARAAAAARARAARARARARARAANAAAAAAANAAAARARAAAAARARADARARAAARRAA

AAARADNAAAAAANAAANAANAANDANAAARANAAAAANARADADA
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" FIGURE 52

MKFQGPLACLLLALCLGSGEAGPLQSGEESTGTNIGEALGHGLGDALSEGVGKAIGKEAGGAAGSKVS
EALGQGTREAVGTGVRQVPGFGAADAT.GNRVGEAAHATLGNTGHEIGRQAEDVIRHGADAVRGSWOGVP
GHSGAWETSGGHGIFGSQGGLGGOGOGNPGGLGTPWVHGYPGNSAGSFGMNPQGAPWGQGGNGGPPNF
GTNTQGAVAQPGYGSVRASNONEGCTNPPPSGSGGGS SNSGGGSGSQSGSSGSGSNGDNNNGS SSGGS
SSGSSSGSSSGGSSGGSSGGSSGNSGGSRGDSGSESSWGSSTGSSSGNHGGSGGGNGHKPGCEKPGNE

ARGSGESGIQGFRGOGVSSNMREI SKEGNRLLGGSGDNYRGOGS SWGSGGGDAVGGVNTVNSETSPGM
FNFDTFWKNFKSKLGFINWDAINKDQORSSRIP

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, 25%-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, 155-161,
159-165, 163-169, 178-184, 190-196, 194-200, 199-205, 218-224,
236-242, 238-244, 239-245, 240-246, 245-251, 246-252, 249-252,
253-259, 256-262, 266-272, 270-276, 271-277, 275-281, 279-285,
283-289, 284-290, 287-293, 288-294, 291-297, 292-298, 295-301,
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
CACAGCCCCCAARACGGAACTGGTTTTGGGGTCACCTGGGCCTGATCACTCCTACAGAGGAGGGC
TTGAAGGACTCGACCCAGATGTCGGCCACCTATTCCCAGGGCTTTACGGTATGGCTGGGTCCCAT
CATCCCCTTCATCGTTTTATGCCACCCTGACACCATCCGGTCTATCACCAATGCCTCAGCTGCCA
TTGCACCCAAGGATAATCTCTTCATCAGGTTCCTGAAGCCCTGGCTGGGAGAAGGGATACTGCTG
AGTGGCGGTGACAAGTGGAGCCGCCACCGTCGGATGCTGACGCCCGCCTTCCATTTCAACATCCT
GAAGTCCTATATAACGATCTTCAACAAGAGTGCAAACATCATGCTTGACAAGTGGCAGCACCTGG
CCTCAGAGGGCAGCAGTCGTCTGGACATGTTTGAGCACATCAGCCTCATGACCTTGGACAGTCTA
CAGAAATGCATCTTCAGCTTTGACAGCCATTGTCAGGAGAGGCCCAGTGAATATATTGCCACCAT
CTTGGAGCTCAGTGCCCTTGTAGAGAARAAGAAGCCAGCATATCCTCCAGCACATGGACTTTCTGT
ATTACCTCTCCCATGACGGGCGGCGCTTCCACAGGGCCTGCCGCCTGGTGCATGACTTCACAGAL
GCTGTCATCCGGGAGCGGCGTCGCACCCTCCCCACTCAGGGTATTGATGATTTTTTCARAGACAA
AGCCAAGTCCAAGACTTTGGATTTCATTGATGTGCTTCTGCTGAGCAAGGATGAAGATGGGAAGG
CATTGTCAGATGAGGATATAAGAGCAGAGGCTGACACCTTCATGT TTGGAGGCCATGACACCACG
GCCAGTGGCCTCTCCTGGGTCCTGTACAACCTTGCGAGGCACCCAGAATACCAGGAGCGCTGCCG
ACAGGAGGTGCAAGAGCTTCTGAAGGACCGCGATCCTAARGAGATTGAAT GGGACGACCTGGCCC
AGCTGCCCTTCCTGACCATGTGCGTGAAGGAGAGCCTGAGGTTACATCCCCCAGCTCCCTTCATC
TCCCGATGCTGCACCCAGGACATTGTTCTCCCAGATGGCCGAGTCATCCCCAAAGGCATTACCTG
CCTCATCGATATTATAGGGGTCCATCACAACCCRACTGTGTGGCCGGATCCTGAGGTCTACGACC
CCTTCCGCTTTGACCCAGAGAACAGCAAGGGGAGGTCACCTCTGGCTTTTATTCCTTTCTCCGCA
GGGCCCAGGAACTGCATCGGGCAGGCGTTCGCCATGGCGGAGATGAAAGTGGTCCTGGCGTTGAT
GCTGCTGCACTTCCGGTTCCTGCCAGACCACACTGAGCCCCGCAGGAAGCTGGAATTGATCATGC
GCGCCGAGGGCGGECTTTGGCTGCGGGTGGAGCCCCTGAATGTAGGCTTGCAGTGACTTTCTGAC
CCATCCACCTGTTTTTTTGCAGATTGTCATGRAATARAACGGTGCTGTCAAA
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FIGURE 534

MSLLSLPWLGLRPVAMS PWLLLLLVVGSWLLARILAWTYAFYNNCRRLOCFPQPPKRNWFNGHLG

LITPTEEGLKDSTOMSATYSQGFTVWLGPIIPFIVLCHPDT IRSITNASAATAPKDNLFIRFLKP

WLGEGILLSGGDKWSRHRRMLTPAFHFNILKSYITIFNKSANIMLDKWQHLASEGSSRLDMFEHI

SLMTLDSLOKCIFSFDSHCQERPSEYIATILELSALVEKRSQHILOHMDFLYYLSHDGRRFHRAC

RLVHDFTDAVIRERRRTLPTQGIDDFFKDKAKSKTLDFIDVLLLSKDEDGKALSDEDIRAEADTF

MFGGHDTTASGLSWVLYNLARHPEYQERCRQEVQELLKDRDPKE IEWDDLAQLPFLTMCVKESLR
LHPPAPFISRCCTQDIVLPDGRVIPKGITCLIDI IGVHHNPTVWPDPEVYDPFRFDPENSKGRSP

LAFIPFSAGPRNC IGQAFAMAEMKVVLALMLLHFRFLPDHTEPRRKLELIMRAEGGLWLRVEPLN

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 112-11¢, 168-172
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FIGURE 55

ATCGCATCAATTGGGAGTACCATCTTCCTCATGGGACCAGTGAAACAGCTGAAGCGAATGTTTGA
GCCTACTCGTTTGATTGCAACTATCATGGTGCTGTTGTGTTTTGCACTTACCCTGTGTTCTGCCT
TTTGGTGGCATAACAAGGGACTTGCACTTATCTTCTGCATTTTGCAGTCTTTGGCATTGACGTGG
TACAGCCTTTCCTTCATACCATTTGCAAGGGATGCTGTGAAGAAGTGTTTTGCCGTGTGTCTTGC
ATAATTCATGGCCAGTTTTATGAAGCTTTGGAAGGCACTATGGACAGAAGCTGGTGGACAGTTTT
GTAACTATCTTCGAAACCTCTGTCTTACAGACATGTGCCTTTTATCTTGCAGCAATGTGTTGCTT
GTGATTCGAACATTTGAGGGTTACTTTTGGAAGCARCAATACATTCTCGAACCTGAATGTCAGTA
GCACAGGATGAGAAGTCGGTTCTGTATCTTGTGGAGTGGAATCTTCCTCATGTACCTGTTTCCTC
TCTGGATGTTGTCCCACTGAATTCCCATGAATACAARACCTATTCAGCAACAGCAAAAAARAAAAN

AAADADADADAARAAAAAADADDAARAAAAAADADAAARAARAAADNDADAALRADRAAARAAADRLADLA
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FIGURE 56

MGPVKQLKRMFEPTRLIATIMVLLCFALTLCSAFWWHNKGLALIFCILQSLALTWYSLSFIPFAR
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

CGGCTCGAGCTCGAGCCGAATCEGCTCGAGGGGCAGTGGAGCACCCAGCAGGCCGLCARCATGCTCTGTCTGTGCCTG
TACGTGCCGGTCATCGGGGAAGCCCAGACCGAGTTCCAGTACTTTGAGTCGAAGGGGCTCCCTGCCGAGCTGAAGTCC
ATTTTCAAGCTCAGTGTCTTCATCCCCTCCCAGGAATTCTCCACCTACCGCCAGTGGAAGCAGAARATTGTACAAGCT
GGAGATAAGGACCT TGATGGGCAGCTAGACTTTGAAGAAT TTGTCCATTATCTCCAAGATCAT GAGAAGAAGCTGAGG
CTGGTGTTTAAGATTTTGGACAAAAAGAATGAT GGACGCATTGACGCGCAGGAGATCATGCAGTCCCTGCGGGACTTG
GGAGTCAAGATATCTGAACAGCAGGCAGAAAAAATTCTCAAGAGCATGGATAAAAACGGCACGATGACCATCGACTGEG
AACGAGTGGAGAGACTACCACCTCCTCCACCCCGT GGAARACATCCCCGAGATCATCCTCTACTGGAAGCATTCCACG
ATCTTTGAT GTGGETGACAAT CTAACGETCCCGGATGAGT TCACAGT GGAGGAGAGGCAGACGGGGATGTGCTGGAGA
CACCTGGTGGCAGGAGGTGGGGCAGGGGCCETATCCAGAACCTGCACGGCCCCCCTGGACAGGCTCAAGGTGCTCATG
CAGGTCCATGCCTCCCGCAGCAACAACATGGGCATCGTTGGTGGCTTCACTCAGATGAT TCGAGAAGGAGGGGCCAGE
TCACTCTGGCGGGGCAATGGCATCAACGTCCTCAARATTGCCCCCGAATCAGCCATCAAATTCATGGCCTATGAGCAG
ATCAAGCGCCTTGTTGGTAGTGACCAGGAGACT CTGAGGATT CACGAGAGGCTTGTGGCAGGGTCCTTGGCAGGGGCC
ATCGCCCAGAGCAGCAT CTACCCAATGGAGGTCCTGAAGACCCEGAT GGCGCTGCGGAAGACAGGCCAGTACTCAGGA
ATGCTGGACTGCGCCAGGAGGATCCTGGCCAGAGAGGGGGTGGCCGCCTTCTACAARAGGCTATGTCCCCAACATGLTG
GGCATCATCCCCTATGCCGGCATCGACCTTGCAGTCTACGAGACGCT CAAGAATGCCTGGCTGCAGCACTATGCAGTG
AACAGCGCGGACCCCEECETETTTGTGCTCCTGGCCTGTGGCACCATGTCCAGTACCTGTGGCCAGCTGGCCAGCTAC
CCCCTGGCCCTAGTCAGGACCCGGATGCAGGCGCAAGCCT CTATTGAGGGCGCTCCGGAGGTGACCATGAGCAGCCTC
TTCARACATATCCTGCGCGACCGAGGGGGECCTTCGGGCT GTACAGGGEGCTGGCCCCCAACT TCATGAAGGTCATCCCA
GCTGTGAGCATCAGCTACGTGGTCTACGAGAACCTGARGATCACCCT GGGCETGCAGT CECEETGACGGEGGGAGGET
CGCCCGGCAGTGGACTCGCTGATCCTGEGCCGCAGCCTGGGETESTGCAGCCATCTCATTCT GT GAATGTGCCAACACT
AAGCTGTCTCGAGCCAAGCTGTGAAAACCCTAGACGCACCCGCAGGGAGGGTGGGGAGAGCTGGCAGGCCCAGGGLTT
GTCCTGCTGACCCCAGCAGACCCTCCTGTTGGTTCCAGCGAAGACCACAGGCATTCCTTAGGGTECAGGGTCAGCAGS
CTCCGGGCTCACAT GTGTAAGGACAGGACATTTTCTGCAGTGCCTGCCAATAGT GAGCTTGGAGCCTEGAGGCCGGCT
TAGTTCTTCCATTTCACCCTTGCAGCCAGCTCTTGGCCACGGCTCCTGCCCTCTGGTCTGCCGTGCATCTCCCTGTGC
CCTCTTGCTGCCTGCCTGT CTGCTGAGGTAAGGTGGGAGGAGGGCTACAGCCCACATCCCACCCCCTCGTCCAATCCC
ATAATCCATGATGAAAGGTGAGGTCACGTGGCCTCCCAGGCCTGACTTCCCAACCTACAGCAT TGACGCCAACTTGGC
TGTGAAGGAAGAGGAAAGGATCTGGCCTTGTGGTCACT GEGCATCTGAGCCCTGLTGATGGCTGGGGCTCTCGEGCATE
CTTGGGAGTGCAGGGGGCTCEGECTGCCTGGCCTGGCT GCACAGAAGGCAAGTGCTGGGGCTCATGGTGCTCTGAGCT
GGCCTGGACCCTGTCAGCGATGGCCCCCACCT CAGAACCAMACTCACT GTCCCCACT GTGGCATGAGGGCAGTGGAGCA
CCATGTTTGAGGGCGAAGGGCAGAGCGTTTGTCTGTTCTGEGGAGGCAAGGARAAGGTGTTGCGAGGCCTTAATTATGE
ACTGCTTGCGGAARAGGGETTTTGTCCAGAAGGACAAGCCGGACARATGAGCGACTT CTGTGCTTCCAGAGGAAGACGAGG
GAGCAGGAGCTTGGCTGACTGCTCAGAGTCTGT TCTGACGCCCTGGGGETTCCTGTCCAACCCCAGCAGGGGCGCAGE
GGGACCAGCCCCACATTCCACTTGTGTCACTGCTTGGAACCTATTTATTTTGTATTTATTTGAACAGAGTTATGTCCT
AACTATTTTTATAGATTTGTTTARTTAATAGCT TGTCAT T TTCAAGT TCATTTTTTATYCATATTTATGTTCATGGT T
GATTGTACCTTCCCAAGCCCGCCCAGTGGGATGGGAGGAGGAGGAGAAGGGGGGCCTTGGEGCCGCTGCAGTCACATCT
GTCCAGAGAAATTCCTTTTGGGACTGGAGGCAGAARAGCGGCCAGARGGCAGCAGCCCTGGCTCCTTTCCTTTGGCAG
GTTGGGGAAGGGCTTGCCCCCAGCCTTAGGATTTCAGGGT TTGACT GGGGECCT GEAGAGAGAGGGAGGAACCTCAAT
AACCTTGAAGGTGGAATCCAGTTATTTCCTGCGCTGCGAGGGTTTCT TTATTTCACTCTTTTCTGAATGT CAAGGCAG
TGAGGTGCCTCTCACTETGAATTTGT GGTGGGCEGGEGCTGEGAGGAGAGGGETGGEEGGCTGGCTCCETCCCTCCCAGC
CTTCTGCTGCCCTTGCTTAACAATGCCGGCCAACTGGCGACCTCACGGTTGCACTTCCATTCCACCAGAATGACCTGA
TGAGGAAATCTTCAATAGCATGCAAAGATCAATGCAARAATTGTTATATATGAACATATAACT GGAGTCGTCAAAAAG
CAAATTAAGAAAGAATTGEGACGTTAGAAGTTGTCATTTARAGCAGCCTTCTAATAAAGTTGTT TCAAAGCTGAAAAAR
AARAARAAAAAAANRAAAARAAANAAAAAAAAAAAARRANARAANAAARAAAAARARA
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FIGURE 58

MLCLCLYVPVIGEAQTEFQYFESKGLPAELKSIFKLSVFIPSQEFSTYRQWKQKIVQAGDKDLDG
QLDFEEFVHYLQDHEKKLRLVFKILDKKNDGRIDAQEIMQSLRDLGVKISEQQAEKILKSMDKNG
TMTIDWNEWRDYHLLHPVENIPEIILYWKHSTIFDVGENLTVPDEFTVEERQTGMWWRHLVAGGG
AGAVSRTCTAPLDRLKVLMQVHASRSNNMGIVGGFTQMIREGGARSLWRGNGINVLKIAPESAIK
FMAYEQIKRLVGSDQETLRIHERLVAGSLAGAIAQSSIYPMEVLKTRMALRKTGQYSGMLDCARR
ILAREGVAAFYKGYVPNMLGIIPYAGIDLAVYETLKNAWLQHYAVNSADPGVFVLLACGTMSSTC

GQLASYPLALVRTRMQAQASIEGAPEVTMSSLFKHILRTEGAFGLYRGLAPNFMKVIPAVSISYV
VYENLKITLGVQSR

Important features:
Signal peptide:

amino acids 1-16

" Putative transmembrane domains:

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

Mitochondrial energy transfer proteins signature.

amino acids 206-215, 300-309

N-glycosylation sites.

amino acids 129-133, '169-173

Elongation Factor-hand calcium-binding protein.

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

GGAAGGCAGCGGCAGCTCCACTCAGCCAGTACCCAGATACGCTGGGAACCTTCCCCAGCC&EEGC
TTCCCTGGGGCAGATCCTCTTCTGGAGCATAAT TAGCATCATCATTAT TCTGGCTGGAGCAATTG
CACTCATCATTGGCTTTGGTATTTCAGGGAGACACTCCATCACAGTCACTACTGTCGCCTCAGCT
GGGAACATTGGGGAGGATGGAATCCTGAGCTGCACTTTTGAACCTGACATCAAACTTTCTGATAT
CGTGATACAATGGCTGAAGGAAGGTGT TTTAGGCTTGGTCCATGAGTTCARAGAAGGCARAGATGC
AGCTGTCGGAGCAGGATGAAATGTTCAGAGGCCGGACAGCAGTGTTTGCTGATCAAGTGATAGTT
GGCAATGCCTCTTTGCGGCTGAAAAACGTGCAACTCACAGATGCTGGCACCTACAAATGTTATAT
CATCACTICTAAAGGCAAGGGGAATGCTAACCTTGAGTATARAACTGGAGCCT TCAGCATGCCGE
AAGTGAATGTGGACTATAATGCCAGCTCAGAGACCTTGCGGTGTGAGGCTCCCCGATGGTTCCCC
CAGCCCACAGTGGTCTGGGCATCCCAAGTTGACCAGGGAGCCAACTTCTCGGAAGTCTCCAATAC
CAGCTTTGAGCTGAACTCTGAGAATGTGACCATGAAGGTTGTGTC TGTGCTCTACAATGT TACGA
TCARCAACACATACTCCTGTATGATTGARAATGACATTGCCAAAGCARCAGGGGATATCAAAGTE
ACAGAATCGGAGATCAARAGGCGGAGTCACCTACAGCTGCTAAAC TCARAGGCTTCTCTGTGTGT
CTCTTCTTTCTTTGCCATCAGCTGGGCACTTCTGCCTCTCAGCCCTTACCTGATGCTAAAAE&&T
GTGCCTTGGCCACRARARAGCATGCAAAGTCATTGT TACAACAGGGATC TACAGAACTATTTCAC
CACCAGATATGACCTAGTTI TTATATTTCTGGGAGGAAATGAAT TCATATCTAGAAGTCTGGAGTGS
AGCAAACAAGAGCAAGAAACAAAAAGAAGCCAAAAGCAGAAGGCTCCAATATGAACAAGATAAAT
CTATCTTCAAAGACATATTAGAAGTTGGGAAAATAATTCATGTGAACTAGACAAGTGTGTTAAGA
GTGATAAGTAAAATGCACGTGGAGACAAGTGCATCCCCAGATCTCAGGGACCTCCCCCTGCCTGT
CACCTGGGGAGTGAGAGGACAGGATAGTGCATGTTCTTTGTCTCTGAATTTTTAGTTATATGTGC
TGTAATGTTGCTCTGAGGAAGCCCCTGGARAGTCTATCCCARCATATCCACATC TTATATTCCAC
AAATTAAGCTGTAGTATGTACCCTAAGACGCTGCTAATTGACTGCCACTTCGCAACTCAGGGGCG
GCTGCATTTTAGTAATGGGTCARATGAT TCACTTTTTATGATGC T TCCARAGGTGCCTTGGCTTC
TCTTCCCAACTGACAAATGCCAAAGTTGAGAAAAATGATCATAATTTTAGCATAAACAGAGCAGT
CGGGGACACCGATTTTATAAATAAACTGAGCACCT TCTTTTTAAACAAAAAARRARARAAAAAAR

AAARAMARAARAARAARAAAAAAAARARAARARA
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FIGURE 60

MASLGQILFWSIISIIIILAGATALIIGFGISGRHSITVITVASAGNIGEDGILSCTFEPDIKLS
DIVIQWLKEGVLGLVHEFKEGKDELSEQDEMFRGRTAVFADQVIVGNASLRLKNVQLTDAGTYKC

YIITSKGKGNANLEYKTGAFSMPEVNVDYNASSETLRCEAPRWEPOPTVVWASOVDQGANFSEVS
NTSFELNSENVTMKVVSVLYNVTINNTYSCMIENDIAKATGDIKVTESEIKRRSHLQLLNSKASL
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-myristoylation sites.

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



Patent Application Publication Sep. 25,2003 Sheet 61 of 168 US 2003/0180846 A1

FIGURE 61

TGACGTCAGAATCACC&EQGCCAGCTATCCTTACCGGCAGGGCTGCCCAGGAGCTGCAGGACAAG
CACCAGGAGCCCCTCCGGGTAGCTACTACCCTGGACCCCCCAATAGTGGAGGGCAGTATGGTAGT
GGGCTACCCCCTGGTGGTGGTTATGGGGGTCCTGCCCCTGGAGGGCCTTATGGACCACCAGCTGG
TGGAGGGCCCTATGGACACCLCCAATCCTGGGATGTTCCCCTCTGGAACTCCAGGAGGACCATATG
GCGGTGCAGCTCCCGGGGGCCCCTATGGT CAGCCACCTCCRAAGTTCCTACGGTGCCCAGCAGCCT
GGGCTTTATGGACAGGGTGGCGCCCCTCCCAATGTGGATCCTGAGGCCTACTCCTGGTTCCAGTC
GGTGGACTCAGATCACAGTGGCTATATCTCCATGAAGGAGCTAAAGCAGGCCCTGGTCAACTGCA
ATTGGTCTTCATTCAATGATGAGACCTGCCTCATGATGATAAACATGTTTGACAAGACCAAGTCA
GGCCGCATCGATGTCTACGGCTTCTCAGCCCTGTGGARAT TCATCCAGCAGTGGAAGARCCTCTT
CCAGCAGTATGACCGGGACCGCTCGGGCTCCATTAGCTACACAGAGCTGCAGCAAGCTCTGTCCC
ARATGGGCTACAACCTGAGCCCCCAGTTCACCCAGCTTCTGGTCTCCCGCTACTGCCCACGCTCT
GCCAATCCTGCCATGCAGCTTGACCGCTTCATCCAGGTGTGCACCCAGCTGCAGGTGCTGACAGA
GGCCTTCCGGGAGAAGGACACAGCTGTACAAGGCAACATCCGGCTCAGCTTCGAGGAC?TCGTCA
CCATGACAGCTTCTICGGATGCTATGACCCAACCATCTGTGGAGAGTGGAGTGCACCAGGGACCTT
TCCTGGCTTICTTAGAGTGAGAGAAGTATGTGGACATCTCTTCTTTTCCTGTCCCTCTAGARGAAC
ATTCTCCCTTGCTTGATGCAACACTGTTCCARAAGAGGGTGGAGAGTCCTGCATCATAGCCACCA
AATAGTGAGGACCGGGGCTGACGGCCACACAGATAGGGGCCTGATGGAGGAGAGGATAGAAGTTGA
ATGTCCTGATGGCCATGAGCAGTTGAGTGGCACAGCCTGGCACCAGGAGCAGGTCCTTGTAATGS
AGTTAGTGTCCAGTCAGCTGAGCTCCACCCTGATGCCAGTGGTGAGTGTTCATCGGCCTGTTACC
GITAGTACCTGTGTTCCCTCACCAGGCCATCCTGTCARACGAGCCCATTTTCTCCAAAGTGGAAT
CTGACCAAGCATGAGAGAGATCTGTCTATGGGACCAGTGGCTTGGATTCTGCCACACCCATAAAT
CCTTGTGTGTTAACTTCTAGCTGCCTGGGGCTGGCCCTGCTCAGACAAATCTGCTCCCTGGGCAT
CTTTGGCCAGGCTTCTGCCCCCTGCAGCTGGGACCCCTCACTTGCCTGCCATGCTCTGCTCGGCT
TCAGTCTCCAGGAGACAGTGGTCACCTCTCCCTGCCAATACTTTTTTTARATT TGCATTTTTTTTC
ATTTGGGGCCAAAAGTCCAGTGARATTGTAAGCT TCAATARAAGGATGARARCTCTCA
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FIGURE 62

MASYPYRQGCPGAAGQAPGAPPGSYYPGPPNSGGQYGSGLPPGGGYGGPAPGGPYGPPAGGGPYG
HPNPGMFPSGTPGGPYGGAAPGGPYGQPPPSSYGAQQPGLYGQGGAPPNVDPEAYSWFQSVDSDH
SGYISMKELKQALVNCNWSSFNDETCLMMINMFDKTKSGRIDVYGFSALWKFIQOWKNLFQQYDR

DRSGSISYTELQOALSQOMGYNLSPQFTQLLVSRYCPRSANPAMQLDRFIQVCTQLQVLTEAFREK
DTAVQGNIRLSFEDEVTMTASRML

Important features of the protein:
Signal peptide:

amino acids 1-19

N-glycosylation site.

amino acids 147-150

Casein kinase II phosphorylation sites.

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

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

CAGGATGCAGGGCCGCGTGGCAGGGAGCTGCGCTCCTCTGGGCCTGCTCCTGGTCTGTCTTCATC
TCCCAGGCCTCTTTGCCCGGAGCATCGGTGT TGTGGAGGAGARAGTTTCCCARRACTTCGGGACC

AACTTGCCTCAGCTCGGACARCCTTCCTCCACTGGCCCCTCTARCTCTGARCATCCGCAGCCCGE
TCTGGACCCTAGGTCTAATGACTTGGCAAGGGTTCCTCTGAAGCTCAGCGTGCCTCCATCAGATG
GCTTCCCACCTGCAGGAGGT TCTGCAGT GCAGAGGTGGCCTCCATCGTGGGGGCTGCCTGCCATG
GATTCCTGGCCCCCTGAGGATCCTTGGCAGATGATGGCTGCTGCGGCTGAGGACCGCCTGGGGGA
AGCGCTGCCTGAAGAACTCTCT TACCTC TCCAGTGCTGCGGCCCTCGCTCCGGGCAGTGGCCCTT
TGCCTGGEGAGTCTTCTCCCGATGCCACAGECCTCTCACCTGAGGCTTCACTCCTCCACCAGGAC
TCGGAGTCCAGACGACTGCCCCGTTCTAATTCACTGGGAGCCGGGGGARAAATCCTTTCCCARCG
CCCTCCCTGGTCTCTCATCCACAGGGTTCTGCCTGATCACCCCTGGGGTACCCTGAATCCCAGTG
TGTCCTGGGGAGGTGGAGGCCCTGGGACTGGTTGGGGARCGAGGCCCATGCCACACCCTGAGGGA
ATCTGGGGTATCAATAATCAACCCCCAGGTACCAGCTGGGGAAATATTAATCGGTATCCAGGAGS
CAGCTGGGGAAATATTAATCGGTATCCAGGAGGCAGCTGGGGGAATATTAATCGGTATCCAGGAG
GCAGCTGGGGGAATATTCATCTATACCCAGGTATCAATAACCCATTTCCTCCTGGAGTTCTCCGE
CCTCCTGGCTCTTCTTGGARCATCCCAGCTGGCT TCCCTAATCCTCCAAGCCCTAGGTTGCAGTG
GGGCTAGAGCACGATAGAGGGARRCCCAACATTGGGAGTTAGAGTCCTGCTCCCGCCCCTTGCTG
TGTGGGCTCAATCCAGGCCCTGTTARCATGTTTCCAGCACTATCCCCACT TTTCAGTGCCTCCCC
TGCTCATCTCCAATARARTAAAAGCACT TATGAAARAAARAAAAAAAAAAAAAAAAAAAAARAAA
ARARRAAAAAANAAAAAARAAARAARAAAANAARAARAAAAAARAAAAAARAAAAAARARAARA
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FIGURE 64

MQOGRVAGSCAPLGLLLVCLHLPGLFARS IGVVEEKVSONFGTNLPQLGOPSSTGPSNSEHPQPAL
DPRSNDLARVPLKLSVPPSDGFPPAGGSAVORWPPSWGLPAMDSWPPEDPWOMMAAAAREDRLGEA

LPEELSYLSSAAATLAPGSGPLPGESSPDATGLSPEASLLHQDSESRRLPRSNSLGAGGKILSQORP
PWSLIHRVLPDHPWGTLNPSVSWGGGGPGTGWGTRPMPHPEGIWG INNQPPGTSWGN INRYPGGS
WGNINRYPGGSWGNINRYPGGSWGNIHLYPGINNPFPPGVLRPPGSSWNIPAGEFPNPPSPRLOWG

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, 224~22%9, 247-252, 258-263,
259-264, 269-274, 270-275, 280-285, 281-286, 305-310
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FIGURE 65

AAGGAGAGGCCACCGGGACTTCAGTGTCTCCTCCATCCCAGGAGCGCAGTGGCCACTATGGGGTC
TGGGCTGCCCCTTGTCCTCCTCTTGACCCTCCTTGGCAGCTCACATGGAACAGGGCCGGGTATGA
CTTTGCAACTGAAGCTGAAGGAGTCTTTTCTGACAAATTCCTCCTATGAGTCCAGCTTCCTGGAR
TTGCTTGAAAAGCTCTGCCTCCTCCTCCATCTCCCTTCAGGGACCAGCGTCACCCTCCACCATGC
AAGATCTCAACACCATGTTGTCTGCAACACATGACAGCCATTGARGCCTGTGTCCTTCTTGGCCC
GGGCTTTTGGGCCGGGGATGCAGGAGGCAGGCCCCGACCCTGTCTTTCAGCAGGCCCCCACCCTC
CTGAGTGGCAATAAATARAATTCGGTATGCTG
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FIGURE 66

MGSGLPLVLLLTLLGSSHGTGPGMTLOLKLKESFLTNSSYESSFLELLERKLCLLLHELPSGTSVTL
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

ACGGACCGAGGGTTCGAGGGAGGGACACGGACCAGGAACCTGAGCTAGGTCARAAGACGCCCGGEC

CAGGTGCCCCGICGCAGGTGCCCCTGGCCGGAGATGCGGTAGGAGGGGCGAGCGCGAGAAGCLCCT
TTCCTCGGCGCTGCCAACCCGCCACCCAGCCCATGGCGAACCCCGGGCTGGGEGCTGCTTCTGGLG
CTGGGCCTGCCGTTCCTGCTGGCCCGCTGGGGCCCAGCCTGGGGGCARATACAGACCACTTICTGC
ARATGAGAATAGCACTGTTTTGCCTTCATCCACCAGCTCCAGCTCCGATGGCAACCTGCGTCLCGG
AAGCCATCACTGCTATCATCGTGGTCTTCTCCCTCTTGGCTGCCTTGCTCCTGGCTGTGGGGCTG
GCACTGTTGGTGCGGAAGCTTCGGGAGRAGCGGCAGACGGAGGGCACCTACCGGCCCAGTAGCGA
GGAGCAGTTCTCCCATGCAGCCGAGGCCCGGGCCCCTCAGGACTCCARGGAGACGGTGCAGGGCT
GCCTGCCCATCTAGGTCCCCTCTCCTGCATCTGTCTCCCTTCATTGCTGTGTGACCTTGGGGAAR
GGCAGTGCCCTCTCTGGGCAGTCAGATCCACCCAGTGCTTAATAGCAGGGAAGAAGGTACTTCAA

AGACTCTGCCCCTGAGGTCAAGAGAGGATGGGGCTATTCACTTTTATATATTTATATAAAATTAG
TAGTGAGATGTAAAAAAANAAANARANARA
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FIGURE 68

MANPGLGLLLALGLPFLLARWGRAWGQIQTTSANENSTVLPSSTSSSSDGNLRPEAITAIIVVES
LLAALLLAVGLALLVRKLREKRQTEGTYRPSSEEQFSHAREARAPQDSKETVOGCLPI

Important features:
Signal peptide:

amino acids 1-19

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

GCCAGGAATAACTAGAGAGGAACAATGGGGT TATTCAGAGETTTTGTTTTCCTCTTAGTT CTGTGCCTGCTGCACCAG
TCAAATACTTCCTTCATTAAGCTGAATAATAATGGCT T TGAAGAT AT TGTCATTGTTATAGATCCTAGTGTGCCAGAA
GATGAAAAAATAATTGAACAAATAGAGGATATGCTGACTACAGCT TCTACGTACCTGTTTGAAGCCACAGAAAARAGA
TTTTTTTTCAAARATGTATCTATATTAAT TCCTGAGAATTGGAAGGARAATCCTCAGTACAAAAGGCCAAAACAT GAA
AACCATAARACATGCTGATGTTATAGTTGCACCACCTACACTCCCAGGTAGAGATGAACCATACACCAAGCAGTTCACA
GAATGTGGAGAGAAAGGCGAATACATTCACT TCACCCCTGACCTT CTACTTGGAAAAAAACAAAATGAATATGGACCA. |
CCAGGCAAACTGTTTGTCCATGAGTGGGCTCACCTCCGCTGGGCAGTGTTTGATGAGTACAATGAAGATCAGCCTTTC
TACCGTGCTAAGTCAAAARAAATCGRAAGCAACAAGGTGTTCCGCAGGTATCTCTGCTAGAAATAGAGTTTATAAGTGT
CAAGGAGGCAGCTGT CTTAGTAGAGCATGCAGAATTGATTCTACAACAAAACTGTAT GGAAAAGATTGTCAATTCTTT
CCTGATAAAGTACAAACAGAAPAAGCATCCATAATGTTTATGCAAAGTATTGATTCTGTTGTTGAATTTTGTAACGAA
AAAACCCATAATCAAGAAGCTCCAAGCCTACAAAACATAAAGTGCAATTTTAGAAGTACAT GGGAGGTGATTAGCAAT
TCTGAGGATTTTAAAAACACCATACCCATGGTGACACCACCTCCTCCACCTGTCTTCTCATTGCTGAAGATCAGTCAA
AGAATTGTGTGCTTAGTTCTTGATAAGTCTGGAAGCATGGCGGGGTAAGGACCGCCTAAATCCAAT GAATCAAGCAGCA
.AAACATTTCCTGCTGCAGACTGTTGAAAATGGATCCTGGGTGGGGATGGTTCACTTTGATAGTACTGCCACTATTGTA
AATAAGCTAATCCAAATAARAAAGCAGTGAT GAAAGAAACACACTCATGGCAGGAT TACCTACATATCCTCTGGGAGGA
ACTTCCATCTGCTCTGGAATTAAATATGCATTTCAGGTGATTGGAGAGCTACATTCCCAACTCGATGGATCCGAAGTA
CTGCTGCTGACTGATGGGGAGGATAACACTGCAAGTTCTTGTAT TGATGAAGTGAAACARAGTGGGGCCATTGTTCAT
TTTATTGCTTTGGGAAGAGCTGCTGATGAAGCAGTAATAGAGATGAGCAAGATAACAGGAGGAAGTCATTTTTATGTT
TCAGATGAAGCTCAGAACAATGGCCTCATTGATGCTTTTGGGGCTCTTACATCAGGARATACTGATCTCTCCCAGAAG
TCCCTTCAGCTCGARAGTAAGGGATTAACACTGAATAGTAATGCCTGGATGAACGACACTGTCATAATTGATAGTACA
GTGGGAARGGACACGTTCTTTCTCATCACATGGAACAGTCTGCCTCCCAGTATTTCTCTCT GGGATCCCAGTGGAACA
ATAATGGAAAATTTCACAGTGGATGCAACTTCCAAAATGGCCTATCTCAGTATTCCAGGAACTGCAAAGGTGGGCACT
TGGGCATACAATCTTCAAGCCAAAGCGAACCCAGAAACATTAACTATTACAGTAACTTCTCGAGCAGCAAATTCTTCT
GTGCCTCCAATCACAGTGAATGCTAAAATGAATAAGGACGTAAACAGTTTCCCCAGCCCAATGATTGT TTACGCAGAA
ATTCTACAAGGATATGTACCTGTTCTTGGAGCCAATGTGACTGCTTTCATTGAATCACAGAATGGACATACAGAAGTT
TTGGAACTTTTGGATAATGCTGCAGGCGCTGATTCTTTCAAGAAT GATGGAGTCTACTCCAGGTAT TTTACAGCATAT
ACAGAAAATGGCAGATATAGCTTAAAAGTTCGGGCTCATGGAGGAGCAAACACT GCCAGGCTAARATTACGGCCTCCA
CTGAATAGAGCCGCGTACATACCAGGCTGGGTAGTGAACGGGGAAATTGAAGCAAACCCGCCAAGACCTGAAATTGAT
GAGGATACTCAGACCACCTTGGAGGATTTCAGCCGAACAGCATCCGGAGGTGCATTTGTGGTATCACAAGTCCCAAGT
CTTCCCTTGCCTGACCAATACCCACCAAGTCAAATCACAGACCTTGATGCCACAGTTCATGAGGATAAGATTATTCTT
ACATGGACAGCACCAGGAGATAATTTTGATGT T GGAAAAGTTCAACGTTATATCATAAGAATAAGTGCAAGTATTCTT
GATCTAAGAGACAGTTTTGATGATGCTCTTCAAGTAAATACTACTGATCTGTCACCAARGGAGGCCAACTCCAAGGAA
AGCTTTGCATTTAAACCAGAAAATAT CTCAGAAGAARATGCAACCCACATATTTATTGCCATTAARAGTATAGATAAA
AGCAATTTGACATCAAAAGTATCCAACATTGCACAAGTAACTTTGTTTATCCCT CAAGCAAATCCTGATGACATTGAT
CCTACACCTACTCCTACTCCTACTCCTACTCCTGATAAAAGTCATAATTCTGGAGTTAATATTTCTACGCTGGTATTG
TCTGTGATTGGGTCTGTTGTAATTGTTAACT TTATTTTAAGTACCACCATTTGAACCTTAACGAAGAARAAAATCTTC
AAGTAGACCTAGAAGAGAGTTTTAAAAAACAAAACAATGTAAGTAAAGGATATT TCTGAAT CTTAAAATTCATCCCAT

GTGTGATCATAARCTCATAAAAATAATTTTAAGATGTCGGAAAAGGATACTTTGATTAAATAAAAACACTCATGGATA
TGTAAAAACT GTCAAGATTAAAATTTAATAGTTTCATTTATTTGT TATTTTATT TGTAAGAAATAGTGATGAACAAAG
ATCCTTTTTCATACTGATACCTGGTTGTATATTATTTGATGCAACAGTTTTCTGAAATGATATTTCAAATTGCATCAA
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FIGURE 70

MGLFRGFVFLLVLCLLHQSNTSFIKLNNNGFEDIVIVIDPSVPEDEKIIEQIEDMVTTASTYLFE
ATEKRFFFKNVSILIPENWKENPQYKRPKHENHKHADVIVAPPTLPGRDEPYTKQFTECGEKGEY

IHFTPDLLLGKKQONEYGPPGKLFVHEWAHLRWGVFDEYNEDQPFYRAKSKKIEATRCSAGISGRN
RVYKCQGGSCLSRACRIDSTTKLYGKDCQFFPDKVQTEKAS IMFMQOS IDSVVEFCNEKTHNQEAP
SLONIKCNFRSTWEVISNSEDFKNTIPMVTPPPPPVEFSLLKISQRIVCLVLDKSGSMGGKDRLNR
MNQAAKHFLLQTVENGSWVGMVHFDSTATIVNKLIQIKSSDERNTLMAGLPTYPLGGTSICSGIK
YAFQVIGELHSQLDGSEVLLLTDGEDNTASSCIDEVKQSGAIVHFIALGRAADEAVIEMSKITGG
SHFYVSDEAQNNGLIDAFGALTSGNTDLSQKSLQLESKGLTLNSNAWMNDTVIIDSTVGKDTFFL
ITWNSLPPSISLWDPSGT IMENFTVDATSKMAYLSIPGTAKVGTWAYNLQAKANPETLTITVTSR
AANSSVPPITVNAKMNKDVNSFPSPMIVYAEILQGYVPVLGANVTAFIESONGHTEVLELLDNGA
GADSFRKNDGVYSRYFTAY TENGRYSLKVRAHGGANTARLKLRPPLNRAAY IPGWVVNGEIEANPP
RPEIDEDTQTTLEDFSRTASGGAFVVSQVPSLPLPDQYPPSQITDLDATVHEDKIILTWTAPGDN
FDVGKVQRYIIRISASILDLRDSFDDALQVNTTDLSPKEANSKESFAFKPENISEENATHIFIAL
KSIDKSNLTSKVSNIAQVTLFIPOANPDDIDPTPTPTPTPTPDKSHNSGVNISTLVLSVIGSVVI
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
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FIGURE 71

CTCCTTAGGT GGARACCCTGGGAGTAGAGTACTGACAGCAAAGACCGGGRAAAGACCATACGTCCCCGGGCAGGGGTGA
CAACAGGTGTCATCTTTTTGATCTCGTGTGTGGCTGCCTTCCTATTTCAAGGAAAGACGCCAAGGTAATTTTGACCCA
GAGGAGCAATGATGTAGCCACCTCCTAACCTTCCCTTCTTGARCCCCCAGTTATGCCAGGATTTACTAGAGAGTGTCA
ACTCAACCAGCAAGCGGCTCCTTCGGCTTAACTTGEGGTTGGAGGAGAGAACCTTTGTGGGGCTGCGTTCTCTTAGCA
GTGCTCAGAAGTGACTTGCCTGAGGGT GGACCAGAAGARAGGAAAGGTCCCCTCTTGCTGTTGGCTGCACATCAGGAA
GCCTGCTGATGGGAATGAAGGTGAAAACTTGGAGATTTCACTTCAGTCATTGCTTCTGCCTGCAAGATCATCCTTTAAA
AGTAGAGAAGCTGCTCTGTGTGGCTGGTTAACTCCAAGAGGCAGAACTCGTTCTAGAAGGAAATGGAT GCAAGCAGCTC
CGGEGGGCCCCARACGCATGCTTCCTGTGGTCTAGCCCAGGGAAGCCCTTCCGTGEGGGLCCCCGECTTTGAGGGATGCC
ACCGGTTCTGGACGCATGGCTGATTCCTGAATGATCATGGTTCGCCEEGGGCTGCTTGCGTGEATTTCCCGEGTGGTG
GTTTTGCTGGTGCTCCTCTGCTGTGCTATCTCTGTCCTGTACATGTTGGCCTGCACCCCAAAAGGTGACGAGGAGCAG
CTGGCACTGCCCAGGGCCAACAGCCCCACGGGGAAGGAGGGGTACCAGGCCGTCCTTCAGGAGTGGGAGGAGCAGCAL
CGCAACTACGTGAGCAGCCTGAAGCGGCAGATCGCACAGCTCAAGGAGGAGCTGCAGGAGAGGAGTGAGCAGCTCAGG
AATGGGCCAGTACCAAGCCAGCGAT GCTGCTGGCCTGGGT CTGGACAGGAGCCCCCCAGAGAARACCCAGGCCGACCTC
CTGGCCTTCCTGCACTCGCASGT GGACAAGGCAGAGGTGAAT GCTGGCGTCAAGCTGGCCACAGAGTATGCAGCAGTG
CCTTTCGATAGCTTTACTCTACAGAAGGTGTACCAGCTGGAGACTGGCCTTACCCGCCACCCCGAGGAGAAGCCTGTG
AGGAAGGACAAGCGGGATGAGTTGGTGGAAGCCATTGAATCAGCCTTGGAGACCCTGAACAATCCTGCAGAGAACAGT
CCCAATCACCGTCCTTACACGGCCTCTGATTTCATAGAAGGGATCTACCGAACAGAAAGGGACAAAGGGACATTGTAT
GAGCTCACCTTCAAAGGGGACCACAAACACGAATTCARACGGCTCATCTTATTTCGACCATTCAGCCCCATCATGAAA
GTGAAAAATGAAAAGCTCAACATGGCCAACACGCTTATCAATGTTATCGTGCCTCTAGCAAAAAGGGTGGACAAGTTC
CGGCAGT TCATGCAGAATTTCAGGGAGATGTGCATTGAGCAGGATGGCGAGAGTCCATCTCACTGTTGTTTACTTTGGG
AAAGAAGAAATAAATGAAGCTCAAAGGAATACTTGAAAACACTTCCAAAGCTGCCAACTTCAGGAACTTTACCTTCATC
CAGCTGAATGGAGAATTTTCTCGGGGAAAGCGCACTTGAT GTTGGAGCCCGCTTCTGGAAGGGAAGCAACGTCCTTCTC
TTTTTCTGTGATGTGGACATCTACTTCACATCTGAATTCCTCAATACGTGTAGGCTGAATACACAGCCAGGGAAGAAG
GTATTTTATCCAGTTCTTTTCAGTCAGTACAATCCTGGCATAATATACGGCCACCATGATGCAGTCCCTCCCTTGGAA
CAGCAGCTGGTCATARAGAAGGARACTGGATTT TGGAGAGACTTTGGATTTGGGATGACGTGTCAGTATCGGTCAGAC
TTCATCAATATAGCTGGET TTGATCTGGACATCARAGGCTGGGGCGGAGAGGATGTGCACCTTTATCGCAAGTATCTC
CACAGCAACCTCATAGTGGTACGGACGCCTGTGCGAGGACTCTTCCACCTCTGGCATGAGARAGCGCTGCATGGACGAG
CTGACCCCCGAGCAGTACAAGATGTGCATGCAGTCCARGGCCATGAACGAGGCATCCCACGGCCAGCTGGGCATGLCTG
GTGTTCAGGCACGAGATAGAGGCTCACCTTCGCAAACAGAAACAGAAGACAAGTAGCAAAARANCATGAACTCCCAGA
GAAGGATTGTGGGAGACACTTTTTCTTTCCTTTTGCAATTACTGAAAGTGGCT GCAACAGAGAAAAGACTTCCATAAR
GGACGACAAAAGAATTGGACTGATGGGTCAGAGATGAGAAAGCCTCCGATTTCTCTCTGTTGGGCTTTTTACAACAGA
AATCAAAATCTCCGCTTTGCCTGCAAAAGTAACCCAGTTGCACCCTGTGAAGT GTCTGACARAGGCAGAATGCTTGTG
AGATTATAAGCCTAATGGTGTGGAGGT TTTGATGGTGT TTACAATACACTGAGACCTGTTGTTTTGTGTGCTCATTGA
AATATTCATGATTTAAGAGCAGTTTTGTAAAAAATTCATTAGCATGAAAGGCAAGCATATTTCTCCTCATATGAATGA
GCCTATCAGCAGGGCTCTAGTTTCTAGGAATGCTAAAATAT CAGAAGGCAGGAGAGGAGATAGGCTTATTATGATACT
AGTGAGTACATTAAGTAAAATAARATGGACCAGAAAAGAAAAGAAACCATAAATATCGTGTCATATTTTCCCCAAGAT
TAACCAAAMATAATCTGCTTATCTTTTTGGTTGTCCTTTTAACTGTCTCCGTT T TTTTCTETTATTTAAAAATGCACT
TTTTTTCCCTTGTGAGTTATAGTCTGCTTATTTAATTACCACTTTGCAAGCCTTACAAGAGAGCACAAGTTGGCCTAC
ATTTTTATATTTTT TAAGAAGATACTTTGAGATGCATTATGAGAACTTTCAGTTCAAAGCATCAAATTGATGCCATAT
CCAAGGACATGCCAAATGCTGATTCTGTCAGGCACT GAATGTCAGGCATTGAGACATAGGGAAGGAATGGTTTGTACT
AATACAGACGTACAGATACTTTCTCTGAAGAGTATTTT CGAAGAGGAGCAACTGAACACTGGAGGAAAAGAAAATGAC
ACTTTCTGCTTTACAGAAAAGGAAACTCATTCAGACTGGTGATATCGTGATGTACCTAAAAGTCAGAAACCACATTTT
CTCCTCAGAAGTAGGGACCGCTTTCTTACCTGTTTARAATAAACCAAAGTATACCGTGTGAACCAAACAATCTCTTTTC
ARAACAGGGTGCTCCTCCTGGCTTCTGGCTTCCATAAGAAGAAATGGAGAAAAATATATATATATATATATATATTGT
GAAAGATCAATCCATCTGCCAGAATCTAGTGGGAT GGAAGTTTTTGCTACATGTTATCCACCCCAGGCCAGGTGGAAG
TAACTGAATTATTTTTTAAATTAAGCAGTTCTACTCAATCACCAAGATGCTTCTGAAAATTGCATTTTATTACCATTT
CAAACTATTTTTTAAAAATAAATACAGT TAACATAGAGTGGTTTCTTCATTCATGTGAARATTATTAGCCAGCACCAG
ATGCATGAGCTAATTATCTCTTTGAGTCCTTGCTTCTGTTTGCTCACAGTAAACTCATTGTTTAARAGCTTCAAGAAC
ATTCAAGCTGTTGGTGTGT TAAAAAATGCATTGTATTGATTTGTACTGGTAGTTTATGAAATTTAATTAAAACACAGG
CCATGAATGGAAGGTGGTATTGCACAGCTAATAAAATATGATTTGTGGATATGAA
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FIGURE 72

MMMVRRGLLAWISRVVVLLVLLCCAISVLYMLACTPKGDEEQLALPRANSPTGKEGYQAVLQEWE
EQHRNYVSSLKRQIAQLKEELQERSEQLRNGQYQASDAAGLGLDRSPPEKTQADLLAFLHSQVDK
AEVNAGVKLATEYARAVPFDSFTLQOKVYQLETGLTRHPEEKPVRKDKRDELVEATIESALETLNNPA
ENSPNHRPYTASDFIEGIYRTERDKGTLYELTFKGDHKHEFKRLILFRPFSPIMKVKNEKLNMAN
TLINVIVPLAKRVDKFRQFMONFREMCIEQDGRVHLTVVYFGKEE INEVKGILENTSKAANERNF
TFIQLNGEFSRGKGLDVGARFWKGSNVLLFFCDVDIYFTSEFLNTCRLNTQPGKKVEFYPVLESQY
NPGIIYGHHDAVPPLEQQLVIKKETGFWRDFGFGMTCQYRSDEFINIGGFDLDIKGWGGEDVHLYR
KYLHSNLIVVRTPVRGLFHLWHEKRCMDELT PEQYKMCMQSKAMNEASHGOLGMLVFRHEIEAHL
RKOKQOKTSSKKT

Important features:
Signal peptide:

amino acids 1-27

N-glycosylation sites.
amino acids 315-319, 324-328

N-myristoylation sites.

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

Amidation site.

amino acids 377-381
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FIGURE 73

GAGACTGCAGAGGGAGATAAAGAGAGAGGGCAAAGAGGCAGCAAGAGATTTGTCCTGGGGATCCA
GABACCCATGATACCCTACTGAACACCGAATCCCCTGGAAGCCCACAGAGACAGAGACAGCARGA
GAAGCAGAGATARATACACTCACGCCAGGAGCTCGCTCGCTCTCTCTCTCTCTCTCTCACTCCTC
CCTCCCTCTCTCTCTGCCTGTCCTAGTCCTCTAGTCCTCARATTCCCAGTCCCCTGCACCCCTTC
CTGGGACACTéngTGTTCTCCGCCCTCCTGCTGGAGGTGATTTGGATCCTGGCTGCAGATGGGG
GTCAACACTGGACGTATGAGGGCCCACATGGTCAGGACCATTGGCCAGCCTCTTACCCTGAGTGT
GGARACAATGCCCAGTCGCCCATCGATATTCAGACAGACAGTGTGACATTTGACCCTGATTTGCC
TGCTCTGCAGCCCCACGGATATGACCAGCCTGGCACCGAGCCTTTGGACCTGCACRACAATGGCC
ACACAGTGCAACTCTCTCTGCCCTCTACCCTGTATCTGGGTGGACTTCCCCGARAATATGTAGCT
GCCCAGCTCCACCTGCACTGGGGTCAGAAAGGATCCCCAGGGGGGTCAGAACACCAGATCAACAG
TGAAGCCACATTTGCAGAGCTCCACATTGTACATTATGACTCTGATTCCTATGACAGCTTGAGTG
AGGCTGCTGAGAGGCCTCAGGGCCTGGCTGTCCTGGGCATCCTAATTGAGGTGGGTGAGACTAAG
AATATAGCTTATGAACACATTCTGAGTCACTTGCATGARGTCAGGCATAAAGATCAGAAGACCTC
AGTGCCTCCCTTCAACCTAAGAGAGCTGCTCCCCAARCAGCTGGGGCAGTACTTCCGCTACAATG
GCTCGCTCACAACTCCCCCTTGCTACCAGAGTGTGCTCTGGACAGTTTTTTATAGAAGGTCCCAG
ATTTCAATGCAACAGCTGGAAAAGCTTCAGGGGACATTGTTCTCCACAGAAGAGGAGCCCTCTAA
GCTTCTGGTACAGAACTACCGAGCCCTTCAGCCTCTCAATCAGCGCATGGTCTTTGCTTCTTTCA
TCCAAGCAGGATCCTCGTATACCACAGGTGARATGCTGAGTCTAGGTGTAGGAATCTTGGTTGGC
TGTCTCTGCCTTCTCCTGGCTGTTTATTTCAT TGCTAGARAGATTCGGAAGAAGAGGCTGGARAA
CCGAARGAGTGTGGTCTTCACCTCAGCACAAGCCACGACTGAGGCATAAATTCCTTCTCAGATAC
CATGGATGTGGATGACTTCCCTTCATGCCTATCAGGAAGCCTCTARARATGGGGTGTAGGATCTGG
CCAGAAACACTGTAGGAGTAGTARGCAGATGTCCTCCTTCCCCTGGACATCTCTTAGAGAGGAAT
GGACCCAGGCTGTCATTCCAGGAAGAACTGCAGAGCCTTCAGCCTCTCCAAACATGTAGGAGGAA
ATGAGGARATCGCTGTGTTGTTAATGCAGAGANCARACTCTGTT TAGTTGCAGGGGARGTTTGGG
ATATACCCCAAAGTCCTCTACCCCCTCACTTTTATGGCCCTTTCCCTAGATATACTGCGGGATCT
CTCCTTAGGATARAGAGTTGCTGTTGAAGTTGTATATTITIGATCAATATATTTGGAAATTARAG
TTTCTGACTTT
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FIGURE 74

MLFSALLLEVIWILAADGGQHWTYEGPHGQDHWPASYPECGNNAQSPIDIQTDSVTFDPDLPALQ

PHGYDQPGTEPLDLHNNGHTVQLSLPSTLYLGGLPRKYVAAQLHLHWGQKGSPGGSEHQINSEAT
FAELHIVHYDSDSYDSLSEAAERPQOGLAVLGILIEVGETKNIAYEHILSHLHEVRHKDQKTSVPP
FNLRELLPKQLGQYFRYNGSLT TPPCYQSVLWIVFYRRSQISMEQLEKLQGTLFSTEEEPSKLLY
QNYRALQPLNQRMVFASFIQAGSSYTTGEMLSLGVGILVGCLCLLLAVYFIARKIRKKRLENRKS
VVFTSAQATTEA

Important features of the protein:
Signal peptide:

amino acids 1-15

Transmembrane domain:

amino acids 291-310

N-glvcosylation site.

amino acids 213-216

Eukaryotic-type carbonic anhydrases proteins

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

TGCCGCTGCCGCCGCTGCTGCTGTTGCTCCTGGCGGCGCCTTGGGGACGGGCAGTTCCCTGTGTC
TCTGGTGGTTTGCCTAAACCTGCAAACATCACCTTCTTATCCATCAACATGAAGA&EETCCTACA
ATGGACTCCACCAGAGGGTCTTCAAGGAGTTAAAGTTACTTACACTGTGCAGTATTTCATCACAA
ATTGGCCCACCAGAGGTGGCACTGACTACAGATGAGAAGTCCATTTCTGTTGTCCTGACAGCTCC
AGAGAAGTGGAAGAGAAATCCAGAAGACCTTCCTGTTTCCATGCAACAAATATACTCCAATCTGA
AGTATAACGTGTCTGTGTTGAATACTAAATCAAACAGAACGTGGTCCCAGTGTGTGACCAACCAC
ACGCTGGTGCTCACCTGGCTGGAGCCGAACACTCTTTACTGCGTACACGTGGAGTCCTTCGTCCC
AGGGCCCCCTCGCCGTGCTCAGCCTTCTGAGAAGCAGTGTGCCAGGACTTTGAAAGATCAATCAT
CAGAGTTCAAGGCTAAAATCATCTTCTGGTATGTTTTGCCCATATCTATTACCGTGTTTCTTTTT
TCTGTGATGGGCTATTCCATCTACCGATATATCCACGTTGGCAAAGAGAAACACCCAGCAAATTT
GATTTTGATTTATGGAAATGAATTTGACAAAAGATTCTTTGTGCCTGCTGAAAAAATCGTGATTA
ACTTTATCACCCTCAATATCTCGGATGATTCTAAAATTTCTCATCAGGATATGAGTTTACTGGGA
AAAAGCAGTGATGTATCCAGCCTTAATGATCCTCAGCCCAGCGGGAACCTGAGGCCCCCTCAGGA
GGAAGAGGAGGTGARACATTTAGGGTATGCTTCGCAT TTGATGGARATTTTTTGTGACTCTGAAG
AAAACACGGAAGGTACTTCTCTCACCCAGCAAGAGTCCCTCAGCAGAACAATACCCCCGGATAAA
ACAGTCATTGAATATGAATATGATGTCAGAACCACTGACAT TTGTGCGGGGCCTGARGAGCAGGA
GCTCAGTTTCCAGGAGGAGGTGTCCACACARGGARCATTAT TGGAGTCGCAGGCAGCGTTGGCAG
TCTTGGGCCCCCAAACGT TACAGTACTCATACACCCCTCAGCTCCAAGACTTAGACCCCCTGGCE
CAGGAGCACACAGACTCGGAGGAGGGGCCGGAGGAAGAGCCAT CGACGACCCTGGTCGACTGGGA
TCCCCAAACTGGCAGGCTGTGTATTCCTTCGCTGTCCAGCTTCGACCAGGATTCAGAGGGCTGCG
AGCCTTCTGAGGGGGATGGGECTCGGAGAGGAGGGTCTTCTATCTAGACTCTATGAGGAGCCGGLT
CCAGACAGGCCACCAGGAGARAATGAAACCTATCTCATGCAATTCATGGAGGRATGGGGGTTATA
TGTGCAGATGGAAAACEE&TGCCAACACTTCCTTTTGCCTTTTGTTTCCTGTGCAAACAAGTGAG
TCACCCCTTTGATCCCAGCCATARAGTACCTGGGATGARAGAAGTTTTTTCCAGTTTGTCAGTGT
CTGTGAGAATTACTTATTTCTTTTCTCTATTCTCATAGCACGTGTGTGATTGGTTCATGCATGTA
GGTCTCTTAACAATCATGGTGGGCCTCTGGAGTCCAGGGGCTGGCCGGTTGTTCTATGCAGAGAA
AGCAGTCAATAAATGCTTTGCCAGACTGGGTGCAGAATTTATTCAGGTGGGTGT
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FIGURE 76

MSYNGLHQRVFKELKLLTLCSISSQIGPPEVALTTDEKSISVVLTAPEKWKRNPEDLPVSMQQIY
SNLKYNVSVLNTKSNRTWSQCVTNHTLVLTWLEPNTLYCVHVESFVPGPPRRAQPSEKQCARTLK
DQSSEFKAKIIFWYVLPISITVFLFSVMGYSIYRYIHVGKEKHPANLILIYGNEFDKRFFVPAEK

. IVINFITLNISDDSKISHQODMSLLGKSSDVSSLNDPQPSGNLRPPQEEEEVKHLGYASHLMEIFC
DSEENTEGTSLTQOQESLSRTIPPDKTVIEYEYDVRTTDICAGPEEQELSLQEEVSTQGTLLESQA
ALAVLGPQTLOYSYTPQLODLDPLAQEHTDSEEGPEEEPSTTLVDWDPQTGRLCIPSLSSFDODS
EGCEPSEGDGLGEEGLLSRLYEEPAPDRPPGENETYLMQFMEEWGLYVQOMEN

Important features:
Signal peptide:

amino acids 1-28

Transmembrane domain:

amino acids 140-163

N-glycosylation sites.
amino acids 71-74, 80-83, 89-92, 204-207, 423-426
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FIGURE 77

GAGGAGCGGGCCGAGGACTCCAGCGTGCCCAGGTCTGGCATCCTGCACTTGCTGCCCTCTGACAC
CTGGGAAGATGGCCGGCCCGTGGACCTTCACCCTTCTCTGTGGTTTGCTGGCAGCCACCTTGATC

CAAGCCACCCTCAGTCCCACTGCAGTTCTCATCCTCGGCCCARAAGTCATCARAGARARGCTGAC
ACAGGAGCTGAAGGACCACARCGCCACCAGCATCCTGCAGCAGCTGCCGCTGCTCAGTGCCATGC
GGGARAAGCCAGCCGGAGGCATCCCTGTGCTGGGCAGCCTGGTGAACACCGTCCTGAAGCACATC
ATCTGGCTGAAGGTCATCACAGCTAACATCCTCCAGCTGCAGGTGAAGCCCTCGGCCAATGACCA
GGAGCTGCTAGTCAAGATCCCCCTGGACATGGTGGCTGGATTCAACACGCCCCTGGTCAAGACCA
TCGTGGAGTTCCACATGACGACTGAGGCCCAAGCCACCATCCGCATGGACACCAGTGCAAGTGGC
CCCACCCGCCTGGTCCTCAGTGACTGTGCCACCAGCCATGGGAGCCTGCGCATCCAACTGCTGTA
TAAGCTCTCCTTCCTGGTGAACGCCTTAGC TAAGCAGGTCATGAACCTCCTAGTGCCATCCCTGC
CCAATCTAGTGAARAACCAGCTGTGTCCCGTGATCGAGGCTTCCTTCARTGGCATGTATGCAGAC
CTCCTGCAGCTGETGAAGGTGCCCATTTCCCTCAGCATTGACCGTCTGGAGTTTGACCTTCTGTA
TCCTGCCATCARGGGTGACACCATTCAGCTCTACCTGGGGGCCAAGTTGTTGGACTCACAGGGAA
AGGTGACCAAGTGGTTCAATAACTCTGCAGCTTCCCTGACAATGCCCACCCTGGACAACATCCCG
TTCAGCCTCATCGTGAGTCAGCACCTGGTGARAGCTGCAGTGGCTGCTGTGCTCTCTCCAGAAGA
ATTCATGGTCCTGTTGGACTCTGTGCTTCCTGAGAGTGCCCATCGGCTGAAGTCARGCATCGGGC
TGATCAATGAARAGGCTGCAGATAAGCTGGGATCTACCCAGATCGTGAAGATCCTARCTCAGGAC
ACTCCCGAGTTTTTTATAGACCAAGGCCATGCCARGGTGGCCCAACTGATCGTGCTGGARGTGTT
TCCCTCCAGTGARGCCCTCCGCCCTTTGTTCACCCTGGGCATCGARGCCAGCTCGGARGCTCAGT
TTTACACCAAAGGTGACCAACTTATACTCAACTTGAATAACATCAGCTCTGATCGGATCCAGCTG‘
ATGAACTCTGGGATTGGCTGGTTCCAACCTGATGT TCTGAARRACAT CATCACTGAGATCATCCA
CTCCATCCTGCTGCCGAACCAGAATGGCARATTARAGATCTGGGGTCCCAGTGTCAT TGGTGAAGG
CCTTGGGATTCGAGGCAGCTGAGTCCTCACTGACCARGGATGCCCTTGTGCTTACTCCAGCCTCC
TTGTGGAAACCCAGCTCTCCTGTCTCCCAGEQ&AGACTTGGATGGCAGCCATCAGGGAAGGCTGG
GTCCCAGCTGGGAGTATGGGTGTGAGCTCTATAGACCATCCCTCTCTGCAATCAATAARCACTTG
CCTGTGAAAAA
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FIGURE 78

MAGPWTFTLLCGLLAATLIQATLSPTAVLILGPKVIKEKLTQELKDHNATS ILQQLPLLSAMREK
PAGGIPVLGSLVNTVLKHI IWLKVITANILOLQVKPSANDQELLVKIPLDMVAGFNTPLVKTIVE
FHMTTEAQATIRMDTSASGPTRLVLSDCATSHGSLRIQLLYKLSFLVNALAKQVMNLLVPSLPNL
VKNQLCPVIEASFNGMYADLLQLVKVPISLSIDRLEFDLLYPAIKGDTIQLYLGAKLLDSQGKVT
KWFNNSAASLTMPTLDNIPFSLIVSQDVVKAAVAAVLSPEEFMVLLDSVLPESAHRLKSSIGLIN
EKAADKLGSTOIVKILTQODTPEFFIDOGHAKVAQLIVLEVFPSSEALRPLFTLGIEASSEAQFYT
KGDQLILNLNNISSDRIQLMNSGIGWFQPDVLKNIITEIIHSILLPNQNGKLRSGVPVSLVKALG
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

GAGAGAAGTCAGCCTGGCAGAGAGACTCTGAAATGAGGGATTAGAGGTGTTCAAGGAGCAAGAGC
TTCAGCCTGRAAGACARGGGAGCAGTCCCTGARAGACGCTTCTACTGAGAGGTCTGCCATGGCCTCT
CTTGGCCTCCAACTTGTGGGCTACATCCTAGGCCTTCTGGGGCTTTTGGGCACACTGGTTGCCAT
GCTGCTCCCCAGC TGGARAAACAAGTTCTTATGTCGGTGCCAGCATTGTGACAGCAGTTGGCTTICT
CCAAGGGCCTCTGGATGGAATGTGCCACACACAGCACAGGCATCACCCAGTGTGACATCTATAGC
ACCCTTCTGGGCCTGCCCGCTGACATCCAGGCTGCCCAGGCCATGATGGTGACATCCAGTGCAAT
CTCCTCCCTGGCCTGCATTATCTCTGTGGTGGGCATGAGATGCACAGTCTTCTGCCAGGRATCCC
GAGCCABAGACAGAGTGGCGGTAGCAGGTGGAGTCTTTTTCATCCT TGGAGGCCTCCTGGGATTC
ATTCCTGTTGCCTGGAATCT TCATGGGATCCTACGGGACTTCTACTCACCACTGGTGCCTGACAG
CATGARAT TTGAGATTGGAGAGGCTCTTTACTTGGGCATTATTTCTTCCCTGTTCTCCCTGATAG

CTGGAATCATCCTCTGCTTTTCCTGCTCATCCCAGAGARATCGCTCCAACTACTACGATGCCTAC
CARGCCCAACCTCTTGCCACAAGGAGCTCTCCAAGGCCTGGTCAACCTCCCAARGTCAAGAGTGA
GTTCAATTCCTACAGCCTGACAGGGTATGTGggéAGAACCAGGGGCCAGAGCTGGGGGGTGGCTG
GGTCTGTGARAAACAGTGGACAGCACCCCGAGGGCCACAGGTGAGGGACACTACCACTGGATCGT
GTCAGAAGGTGCTGC TGAGGATAGACTGACT TTGGCCATTGGAT TGAGCARAGGCAGAAATGGGEG
GCTAGTGTAACAGCATGCAGGT TGAATTGCCAAGGATGCTCGCCATGCCAGCCTTTCTGTTTTCC
TCACCTTGCTGCTCCCCTGCCCTARGTCCCCAACCCTCARCTTGARACCCCATTCCCTTAAGCCA
GGACTCAGAGGATCCCTTTGCCCTCTGETTTACCTGGGACTCCATCCCCAAACCCACTARTCACA
PCCCACTGACTGACCCTCTGTGATCARAGACCCTCTCTCTGGCTGAGGTTGGCTCTTAGCTCATT
CCTCCGGATGGGAAGGAGAAGCAGTGGCTTTTGTGGGCAT TGCTCTAACCTACTTCTCARGCTTC
CCTCCAAAGAAACTGATTGGCCCTGGAACCTCCATCCCACTCTTGTTATGACTCCACAGTGTCCA
GACTAATTTGTGCATGAACTGARATARRACCATCCTACGGTATCCAGGGAACAGARAGCAGGATG
CAGGATGGGAGGACAGGAAGGCAGCCTGGGACAT TTAAARAAATA
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FIGURE 80

MASLGLQLVGYILGLLGLLGTLVAMLLPSWKTSSYVGASIVTAVGFSKGLWMECATHSTGITQCD

IYSTLLGLPADIQAAQAMMVTSSAISSLACIISVVGMRCTVFCQESRAKDRVAVAGGVFFILGGL
LGFIPVAWNLHGILRDFYSPLVPDSMKFEIGEALYLGIISSLFSLIAGIILCFSCSSQRNRSNYY
DAYQAQPLATRSSPRPGQPPKVKSEFNSYSLTGYV

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 190-1893

PMP-22 / EMP / MP20 family proteins.

amino acids 46-59
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FIGURE 81

CCCACGCGTCCGCGCCTCTCCCTTCTGCTGGACCTTCCTTCGTCTCTCCATCTCTCCCTCCTTTC
CCCGCGTTCTCTTTCCACCTTTCTCTTCTTCCCACCTTAGACCTCCCTTCCTGCCCTCCTTTCCT
GCCCACCGCTGCTTCCTGGCCCTTCTCCGACCCCGCTCTAGCAGCAGACCTCCTGGGGTCTGTGE
GTTGATCTGTGGCCCCTGTGCCTCCGTGTCCTTTTCGTCTCCCTTCCTCCCGACTCCGCTCCCGG
ACCAGCGGCCTGACCCTGGGGAAAGG&EEGTTCCCGAGGTGAGGGTCCTCTCCTCCTTGCTGGGA
CTCGCGCTECTCTGGTTCCCCCTGGACTCCCACGCTCGAGCCCGCCCAGACATGTTCTGCCTTTT
CCATGGGAAGAGATAC TCCCCCGGCGAGAGC TGGCACCCCTACT TGGAGCCACARGGCCTGATGT
ACTGCCTGCGCTGTACCTGCTCAGAGGGCGCCCATGTGAGTTGTTACCGCCTCCACTGTCCGCCT

GTCCACTGCCCCCAGCCTGTGACGGAGCCACAGCAATGCTGTCCCAAGTGTGTGGAACCTCACAC
TCCCTCTGGACTCCGGGCCCCACCARAGTCCTGCCAGCACARCGGGACCATGTACCAACACGGAG
AGATCTTCAGTGCCCATGAGCTGTTCCCCTCCCGCCTGCCCAACCAGTGTGTCCTCIGCAGCTGC
ACAGAGGGCCAGATCTACTGCGGCCTCACAACCTGCCCCGAACCAGGCTGCCCAGCACCCCTCCC
ACTGCCAGACTCCTGCTGCCAAGCCTGCARAGATGAGGCAAGTGAGCAATCGGATGAAGAGGACA
GTGTGCAGTCGCTCCATGGGGTGAGACATCCTCAGGATCCATGTTCCAGTGATGCTGGGAGAAAG
AGAGGCCCGGGCACCCCAGCCCCCACTGGCCTCAGCGCCCCTCTGAGCTTCATCCCTCGCCACTT
CAGACCCAAGGGAGCAGGCAGCACAACTGTCAAGATCGTCCTGAAGGAGARARCATAAGAAAGCCT
GTGTGCATCGCGGGARGACGTACTCCCACGGGGAGGTGTGGCACCCGGCCTTCCGTGCCTTCGGL
CCCTTGCCCTGCATCCTATGCACCTGTGAGGATGGCCGCCAGGACTGCCAGCGTGTGACCTGTCC
CACCGAGTACCCCTGCCGTCACCCCGAGAARGTGGCTGGGAAGTGCTGCAAGATTTGCCCAGAGG
ACAAAGCAGACCCTGGCCACAGTGAGATCAGTTCTACCAGGTGTCCCAAGGCACCGGECCGGGETL
CTCGTCCACACATCGGTATCCCCAAGCCCAGACAACCTGCGTCGCTTTGCCCTGGAACACGAGGT
CTCGGACTTGGTGGAGATCTACCTCTGGARAGCTGGTARAAGATGAGGAAACT GAGGCTCAGRGAG
GTGAAGTACCTGGCCCAAGGCCACACAGCCAGAATCTTCCACTTGACTCAGATCAAGAAAGTCAG
GAAGCAAGACTTCCAGAAAGAGGCACAGCACTTCCGACTGCTCGCTGGCCCCCACGAAGGTCACT
. CGAACGTCTTCCTAGCCCAGACCCTGGAGCT GAAGGTCACGGCCAGTCCAGACARAGTGACCAAG
ACATAACAAAGACCE&&CAGTTGCAGATATGAGCTGTATAATTGTTGTTATTATATATTAATAAA
TAAGAAGTTCGCATTACCCTCAARAAARAAAAAAAAAAARARA



Patent Application Publication Sep. 25,2003 Sheet 82 of 168 US 2003/0180846 A1

FIGURE 82

MVPEVRVLSSLLGLALLWFPLDSHARARPDMFCLFHGKRYSPGESWHPYLEPQGLMYCLRCTCSE
GAHVSCYRLHCPPVHCPQPVTEPQQCCPKCVEPHTPSGLRAPPKSCQHENGTMYQHGE IFSAHELF
PSRLPNOCVLCSCTEGOIYCGLTTCPEPGCPAPLPLPDSCCQACKDEASEQSDEEDSVQSLHGVR

HPQDPCSSDAGRKRGPGTPAPTGLSAPLSFIPRHFRPKGAGSTTVKIVLKEKHKKACVHGGKTYS
HGEVWHPAFRAFGPLPCILCTCEDGRQDCORVTCPTEY PCRHPEKVAGKCCKICPEDKADPGHSE
1$STRCPKAPGRVLVHTSVSESPDNLRRFALEHEASDLVE IYLWKLVKDEE TEAQRGEVPGPRPH
SONLPLDSDQESCEARLPERGTALPTARWPPRRSLERLPSPDPGAEGHGOSRQSDODITKT

Signal peptide:

amino acids 1-25



Patent Application Publication Sep. 25,2003 Sheet 83 of 168 US 2003/0180846 A1

FIGURE 83

GACAGCTGTGTCTCGATGGAGTAGACTCTCAGAACAGCGCAGTTTGCCCTCCGCTCACGCAGAGCCTCTCC
GTGGCTTCCGCACCTTGAGCATTAGGCCAGTTCTCCTCTTCTCTCTAATCCATCCGTCACCTCTCCTGTCA
TCCGTTTCCATGCCGTGAGGTCCATTCACAGAACACATCC&IEGCTCTCATGCTCAGTTTGGTTCTGAGTC
TCCTCAAGCTGGGATCAGGGCAGTGGCAGGTGTTTGGGCCAGACAAGCCTGTCCAGGCCTTGGTGGGGGAG
GACGCAGCATTCTCCTGTTTCCTGTCTCCTAAGACCAATGCAGAGGCCATGGAAGTGCGGTTCTTCAGGGG
CCAGTTCTCTAGCGTGGTCCACCTCTACAGGGACGGGAAGGACCAGCCATTTATGCAGATGCCACAGTATC
AAGGCAGGACARAACTGGTGAAGGATTCTATTGCGGAGGGGCGCATCTCTCTGAGGCTGGARARCATTACT
GTGTTGGATGCTGGCCTCTATGGGTGCAGGATTAGTTCCCAGTCTTACTACCAGAAGGCCATCTGGGAGCT
ACAGETGTCAGCACTGGGCTCAGTTCCTCTCATTTCCATCACGGGATATGTTGATAGAGACATCCAGCTARC
TCTGTCAGTCCTCGGGCTGGTTCCCCCGGCCCACAGCGAAGTGGAAAGGTCCACAAGGACAGGATTTGTCC
ACAGACTCCAGGACAAACBGAGACATGCATGGCCTGTTTGATGTGGAGATCTCTCTGACCGTCCAAGAGAA
CGCCGGGAGCATATCCTGTTCCATGCGGCATGCTCATCTGAGCCGAGAGGTGCAATCCAGGGTACAGATAG
GAGATACCTTTTTCGAGCCTATATCGTGGCACCTGGCTACCAAAGTACTGGGAARTACTCTGCTGEGGCCTA
TTTTTTGGCATTGT TGGACTGARGATTT TCTTCTCCARATTCCACGTGGARRATCCAGGCGGARCTGGACTG
GAGAAGARAGCACGGACAGGCAGART TGAGAGACGCCCGGARACACGCAGTGGAGGTGACTCTGGATCCAG
AGACGGCTCACCCGAAGCTCTGCGTTTCTGATCTGAARACTGTARCCCATAGARAAAGCTCCCCAGGAGGTG
CCTCACTCTGAGARGAGATT TACABGGARGAGTGTGGTGGCTTCTCAGAGTTTCCAAGCAGGGRARCATTA
CTGGGAGGTGGACGGAGGACACAATARAAGGTGGCGLGTGGGAGTGTGCCGGGATGATGTGGACAGGAGGA
AGGAGTACGTGACTTTGTCTCCCGATCATGGGTACTGGGTCCTCAGACTGARTGGAGAACATTTGTATTTC
ACATTAAATCCCCGTTTTATCAGCGTCTTCCCCAGGACCC CACCTACAAAARTAGGGGTCTTCCTGGACTA
TGAGTGTGGGACCATCTCCTTCTTCAACATAAATGACCAGTCCCTTATTTATACCCTGACRTGTCGGTTTG
AAGGCTTATTGAGGCCCTACATTGAGTATCCGTCCTATAATGAGCAARATGGAACTCCCATAGTCAT CTGC
CCAGTCACCCAGGAATCAGAGARAGAGGCCTCTTGGCAAAGGGCCTCTGCARTCCCAGAGRCAAGCAACAG
TGAGTCCTCCTCACAGGCAACCACGCCCTTCCTCCCCAGGGGTGAAATG TAGGATGAATCACATCCCACAT
TCTTCTTTAéGGATATTAAGGTCTCTCTCCCAGATCCAAAGTCCCGCAGCAGCCGGCCAAGGTGGCTTCCA
GATGAAGGGGGACTGGCCTGTCCACATGGGAGTCAGGTGTCATGGCTGCCCT GAGCTGGGAGGGARGAAGE
CTGACATTACATTTAGTTTGCTCTCACTCCATCTGGCTAAGTGATCTTGARATACCACCTCTCAGGTGRAG
AACCGTCAGGAATTCCCATC TCACAGGCTGTGGTGTAGATTAAGTAGACARGGAATGTGAATAATGCTTAG
ATCTTATTGATGACAGAGTGTATCCTAATGGTTTGT TCATTATATTACACTTTCAGTAAAAAAR
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FIGURE 84

MATMLSLVLSLLKLGSGOWQVFGPDKPVQALVGEDAAFSCFLSPKTNAEAMEVRFFRGQFSSVVH
LYRDGRDQPFMOMPQYQGRTKLVKDS IAEGRISLRLENITVLDAGLYGCRISSQSYYOKATIWELQ

VSALGSVPLISITGYVDRDIQLLCQSSGWFPRPTAKWKGPQGQODLSTDSRTNRDMHGLFDVEISL
TVQENAGSISCSMRHAHLSREVESRVQIGDTEFFEPISWHLATKVLGILCCGLFFGIVGLKIFFSK
FOWKIQAELDWRRKHGQAELRDARKHAVEVTLDPETAHPKLCVSDLKTVTHRKAPQEVPHSEKRF
TRKSVVASQSFQAGKHYWEVDGGHNKRWRVGVCRDDVDRRKEYVTLSPDHGYWVLRLNGEHLYFET
LNPRFISVFPRTPPTKIGVFLDYECGTISFENINDOSLIYTLTCRFEGLLRPYIEYPSYNEQNGT
PIVICPVTQESEKEASWQRASATPETSNSESSSQATTPFLPRGEM

Signal peptide:

amino acids 1-17

Transmembrane domain:

amino acids 239-255
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FIGURE 85

AACAGACGTTCCCTCGCGGCCCTGGCACCTCTAACCCCAGACATGCTGCTGCTGCTGCTGCCCCT

GCTCTGGGGGAGCGAGAGGGCGGAAGGACAGACAAGTARAACTGCTGACGATGCAGAGTTCCGTGA
CGGTGCAGGAAGGCCTGTGTGTCCATGTGCCCTGCTCCTTCTCCTACCCCTCGCATGGCTGGATT
TACCCTGGCCCAGTAGTTCATGGCTACTGGTTCCGGGAAGGGGCCAATACAGACCAGGATGCTCC
AGTGGCCACAAACAACCCAGCTCGGGCAGTGTGGGAGGAGACTCGGGACCGATTCCACCTCCTTG
GGGACCCACATACCAAGAATTGCACCCTGAGCATCAGAGATGCCAGAAGAAGTGATGCGGGGAGA
TACTTCTTTCGTATGGAGAAAGGAAGTATAAAATGGAAT TATAAACATCACCGGCTCTCTGTGAA
TETGACAGCCTTGACCCACAGGCCCARCATCCTCATCCCAGGCACCCTGGAGTCCGGCTGCCCCL
AGAATCTGACCTGCTCTGTGCCCTGGGCCTGTGAGCAGGGGACACCCCCTAIGATCTCCTGGATA
GGGACCTCCGTGTCCCCCCTGGACCCCTCCACCACCCGCTCCTCGGTGCTCACCCTCATCCCACA
GCCCCAGGACCATGGCACCAGCCTCACCTGTCAGGTGACCTTCCCTGGGGCCAGCGTGACCACGA
ACAAGACCGTCCATCTCAACGTGTCCTACCCGCCTCAGAACTTGACCATGACTGTCTTCCAAGGA
GACGGCACAGTATCCACAGTCTTGGGARATGGC TCATCTCTGTCACTCCCAGAGGGCCAGTCTCT
GCGCCTGGTCTGTGCAGTTGATGCAGTTGACAGCAATCCCCCTGCCAGGCTGAGCCTGAGCTGGA
GAGGCCTGACCCTGTGCCCCTCACAGCCCTCAAACCCGGGGGTGCTGEGAGCTGCCTTGGGTGCAC
CTCAGGGATGCAGCTGAATTCACCTGCAGAGCTCAGAACCCTCTCGGCTCTCAGCAGGTCTACCT
GAACGTCTCCCTGCAGAGCARAGCCACATCAGGAGTGACTCAGGGGGTGGTCGGGGGAGCTGGAG
CCACAGCCCTGGTCTTCCTGTCCTTCTGCGTCATCTTCGTTGTAGTGAGGTCCTGCAGGAAGARA
TCGGCARGGCCAGCAGCGGGCETGGGAGATACGGGCATAGAGGAT GCARAACGCTGTCAGGEGTTC
AGCCTCTCAGGGGCCCCTGACTGARCCTTGGECAGAAGACAGTCCCCCAGACCAGCCTCCCCCAG,
CTTCTGCCCGCTCCTCAGTGGGGGAAGGAGAGC TCCAGTATGCATCCCTCAGCTTCCAGATGGETG
AAGCCTTGGGACTCGCGGEGGACAGGAGGCCACTGACACCGAGTACTCGGAGATCAAGATCCACAG
AEQ&GAAACTGCAGAGACTCACCCTGATTGAGGGATCACAGCCCCTCCAGGCAAGGGAGAAGTCA
GAGGCTGATTCTTGTAGAATTAACAGCCCTCAACGTGATGAGCTATGATARCACTATGARTTATG
TGCAGAGTGAARAGCACACAGGCT TTAGAGTCAAAGTATCTCARACCTGAATCCACACTGTGCCC
TCCCTTTTATTTTTTTAACTARAAGACAGACARATTCCTA
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FIGURE 86

MLLLLLPLLWGRERAEGOTSKLLTMQSSVIVQEGLCVEVPCSFSYPSHGWI YPGPVVHGYWFREG

ANTDQDAPVATNNPARAVWEETRDRFHLLGDPHTKNCTLSIRDARRSDAGRYFFRMEKGSIKWNY
KHHRLSVNVTALTHRPNILIPGTLESGCPONLTCSVPWACEQGTPPMISWIGTSVSPLDPSTTRS
SVLTLIPQPQDHGTSLTCQVTFPGASVTTNKTVHLNVSYPPQNLTMTVFQGDGTVSTVLGNGSSL
SLPEGQSLRLVCAVDAVDSNPPARLSLSWRGLTLCPSQPSNPGVLELPWVHLRDAAEFTCRAQNP
LGSQQVYLNVSLQSKATSGVTQGVVGGAGATALVFLSFCVIFVVVRSCRKKSARPAAGVGDTGIE
DANAVRGSASQGPLTEPWAEDSPPDQPPPASARSSVGEGELQYASLSFQMVKPWDSRGQEATDTE
YSEIKIHR

Signal peptide:

amino acids 1-15

Transmembrane domain:

amino acids 351-370
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FIGURE 87

AGAAAGCTGCACTCTGTTGAGCTCCAGGGCGCAGTGGAGGGAGGGAGTGAAGGAGCTCTCTGTAC
CCAAGGAAAGTGCAGCTGAGACTCAGACAAGATTACAATGAACCAACTCAGCTTCCTGCTGTTTC

TCATAGCGACCACCAGAGGATGGAGTACAGATGAGGCTAATACTTACTTCAAGGAATGGACCTGT
TCTTCGTCTCCATCTCTGCCCAGAAGCTGCAAGGAAATCAAAGACGAATGTCCTAGTGCATTTGA
TGGCCTGTATTTTCTCCGCACTGAGAATGGTGTTATCTACCAGACCTTCTGTGACATGACCTCTG
GGGGTGGCGGCTGGACCCTGGTGGCCAGCGTGCATGAGAATGACATGCGTGGGAAGTGCACGGTG
GGCGATCGCTGGTCCAGTCAGCAGGGCAGCAAAGCAGACTACCCAGAGGGGGACGGCAACTGGGC
CAACTACAACACCTTTGGATCTGCAGAGGCGGCCACGAGCGATGACTACAAGAACCCTGGCTACT
ACGACATCCAGGCCAAGGACCTGGGCATCTGGCACGTGCCCAATAAGTCCCCCATGCAGCACTGG
AGAAACAGCTCCCTGCTGAGGTACCGCACGGACACTGGCTTCCTCCAGACACTGGGACATAATCT
GTTTGGCATCTACCAGAAATATCCAGTGAAATATGGAGAAGGAAAGTGTTGGACTGACAACGGCC
CGGTGATCCCTGTGGTCTATGATTTTGGCGACGCCCAGAAAACAGCATCTTATTACTCACCCTAT
GGCCAGCGGGAATTCACTGCGGGATTTGTTCAGTTCAGGGTATTTAATAACGAGAGAGCAGCCAA
CGCCTTGTGTGCTGGAATGAGGGTCACCGGATGTAACACTGAGCATCACTGCATTGGTGGAGGAG
GATACTTTCCAGAGGCCAGTCCCCAGCAGTGTGGAGATTTTTCTGGTTTTGATTGGAGTGGATAT
GGAACTCATGTTGGTTACAGCAGCAGCCGTGAGATAACTGAGGCAGCTGTGCTTCTATTCTATCG
TEQéGAGTTTTGTGGGAGGGAACCCAGACCTCTCCTCCCAACCATGAGATCCCAAGGATGGAGAA
CAACTTACCCAGTAGCTAGAATGTTAATGGCAGAAGAGAAAACAATAAATCATATTGACTCAAGA
ARAARA
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FIGURE 88

MNQLSFLLFLIATTRGWSTDEANTYFKEWTCSSSPSLPRSCKEIKDECPSAFDGLYFLRTENGVI
YQTFCDMTSGGGGWTLVASVHENDMRGKCTVGDRWSSQQGSKADYPEGDGNWANYNTFGSAEAAT
SDDYKNPGYYDIQAKDLGIWHVPNKSPMQHWRNSSLLRYRTDTGFLQTLGHNLFGIYQKYPVKYG
EGKCWTDNGPVIPVVYDFGDAQKTASYYSPYGQREFTAGFVQFRVFNNERAANALCAGMRVTGCN
TEHHCIGGGGYFPEASPQOCGDFSGFDWSGYGTHVGYSSSREITEAAVLLEYR

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

CTAGATTTGTCGECTTGCGGGGAGACT TCAGGAGTCGCTGTCTCTGARCTTCCAGCCTCAGAGAC
CGCCGCCCTTGTCCCCGAGGGCC&EQGGCCGGGTCTCAGGGCTTGTGCCCTCTCGCTTCCTGACG
CTCCTGGCGCATCTGGTGGTCGTCATCACCTTATTCTGGTCCCGGGACAGCAACATACAGGCCTG
CCTGCCTCTCACGTTCACCCCCGAGGAGTATGACAAGCAGGACATTCAGCTGGTGGCCGCGCTCT
CTGTCACCCTGGGCCTCTTTGCAGTGGAGCTGGCCGGTTTCCTCTCAGGAGTCTCCATGTTCAAC
AGCACCCAGAGCCTCATCTCCATTGGGGCTCACTGTAGTGCATCCGTGGCCCTGTCCTTCTTCAT

ATTCCAGCGTTGGGAGTGCACTACGTAT TGGTACATTTTTGTCTTCTGCAGTGCCCTTCCAGCTG
TCACTGARATGGCTTTATTCGTCACCGTCTTTGGGCTGARAAAGARACCCTTCTGATTACCTTCA
TGACGGCAACCTAAGGACGARAGCCTACAGGGGCAAGGGCCGCTTCGTATTCCTGGAAGAAGGAAG
GCATAGGCTTCGGTTTTCCCCTCGGARACTGCTTCTGCTGGAGGATATGTGTTGGAATAATTACG
TCTTGAGTCTGGGATTATCCGCATTGTATTTAGTGCTTTGTAATAAAATATGTTTTGTAGTARCA
TTAAGACTTATATACAGTTTTAGGGGACAATTAAARARARARAA
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FIGURE 90

MGRVSGLVPSRFLTLLAHLVVVITLFWSRDSNIQACLPLTFTPEEYDKQDIQLVARLSVTLGLFA

VELAGFLSGVSMFNSTQSLISIGAHCSASVALSFFIFERWECTTYWYIFVFCSALPAVTEMALEV
TVFGLKKKPF

Transmembrane domain:

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

CTGGGACCCCGAAAAGAGAAGGGGAGAGCGAGGGGACGAGAGCGGAGGAGGAAGATGCAACTGAC

TCGCTGCTGCTTCGTGTTCCTGGTGCAGGGTAGCCTCTATCTGGTCATCTGTGGCCAGGATGATG
GTCCTCCCGGCTCAGAGGACCCTGAGCGTGATGACCACGAGGGCCAGCCCCGGCCCCGGGTGCCT
CGGAAGCGGGGCCACATCTCACCTAAGTCCCGCCCCATGGCCAATTCCACTCTCCTAGGGCTGCT
GGCCCCGCCTGGGGAGGCTTGGGGCATTCTTGGGCAGCCCCCCAACCGCCCGAACCACAGCCCCC
CACCCTCAGCCAAGGTGAAGAAAATCTTTGGCTGGGGCGACTTCTACTCCAACATCAAGACGGTG
GCCCTGAACCTGCTCGTCACAGGGAAGATTGTGGACCATGGCAATGGGACCTTCAGCGTCCACTT
CCAACACAATGCCACAGGCCAGGGAAACATCTCCATCAGCCTCGTGCCCCCCAGTARAGCTGTAG
AGTTCCACCAGGAACAGCAGATCTTCATCGAAGCCAAGGCCTCCAAAATCTTCAACTGCCGGATG
GAGTGGGAGAAGGTAGAACGGGGCCGCCGGACCTCGCTTTGCACCCACGACCCAGCCARAGATCTG
CTCCCGAGACCACGCTCAGAGCTCAGCCACCTGGAGCTGCTCCCAGCCCTTCAAAGTCGTCTGTG
TCTACATCGCCTTCTACAGCACGGACTATCGGCTGGTCCAGARGGTGTGCCCAGAT TACAACTAC
CATAGTGATACCCCCTACTACCCATCTGGngéCCCGGGGCAGGCCACAGAGGCCAGGCCAGGGC
TGGAAGGACAGGCCTGCCCATGCAGGAGACCATCTGGACACCGGGCAGGGAAGGGETTGGGCCTC
AGGCAGGGAGGGGGGTGGAGACGAGGAGATGCCAAGTGGGGCCAGGGCCAAGTCTCARGTGGCAG
AGARAGGGTCCCAAGTGCTGGTCCCARCCTGARGCTGTGGAGTGACTAGAT CACAGGAGCACTGE
AGGAGGAGTGGGCTCTCTGTGCAGCCTCACAGGGCT TTGCCACGGAGCCACAGAGAGATGCTGGE
TCOCCEAGGCCTCTGGECAGGCCGATCAGTGTGGCCCCAGAT CAAGTCATGGGAGGARGCTAAGC
CCTTGGTTCTTGCCATCCTGAGGAAAGATAGCAACAGGGAGGGGGAGATTTCATCAGTGTGGACA
GCCTGTCAACTTAGGATGGATGGCTGAGAGGGCTTCCTAGGAGCCAGTCAGCAGGGTGGGETGGE
GCCAGAGGAGCTCTCCAGCCCTGCCTAGTGGGCGCCCTGAGCCCCTTGTCGTGTGCTGAGCATGG
CATGAGGCTGAAGTGGCAACCCTGGGGTCTTTGATGTCTTGACAGATTGACCATCTGTCTCCAGC
CAGGCCACCCCTTTCCAAAATTCCCTCTTCTGCCAGTACTCCCCCTGTACCACCCATTGCTGATG
GCACACCCATCCTTAAGCTAAGACAGGACGATTGTGGTCCTCCCACACTAAGGCCACAGCCCATC
CGCGTGCTGTGTGTCCCTCTTCCACCCCAACCCCTGCTGGCTCCTCTGGGAGCATCCATGTCCCG
GAGAGGGGTCCCTCAACAGTCAGCCTCACCTGTCAGACCGGGGTTCTCCCGGATCTGGATGGCGC
CGCCCTCTCAGCAGCGGGECACGGETGGGGCGEGGCCGGGCCGCAGAGCATGTGCTGGATCTGTTC
TGTGTGTCTGTCTGTGGGTGGCGGGAGGGGAGGGAAGTCT TGTGARACCGCTGATTGCTGACTTT
TGTGTGAAGAATCGTGTTCTTGGAGCAGGARATARAGCTTGCCCCGGGGCA
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FIGURE 92

MQLTRCCFVFLVQGSLYLVICGQDDGPPGSEDPERDDHEGQPRPRVPRKRGHISPKSRPMANSTL

LGLLAPPGEAWGILGOPPNRPNHSPPPSAKVKKIFGWGDFYSNIKTVALNLLVIGKIVDHGNGTF
SVHFQHNATGQGNISISLVPPSKAVEFHQEQQIFIEAKASKIFNCRMEWEKVERGRRTSLCTHDP
AKICSRDHAQSSATWSCSQPFKVVCVY IAFYSTDYRLVOKVCPDYNYHSDTPYYPSG

Important features of the protein:
Signal peptide:

amino acids 1-14

N-glycosylation sites.

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

2-oxo acid dehydrogenases acyltransferase

amino acids 61-71
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FIGURE 93

CGGTGGCCATGACTGCGGCCGTGTTCTTCGGCTGCGCCTTCATTGCCTTCGGGCCTGCGCTCGCC
CTTTATGTCTTCACCATCGCCATCGAGCCGTTGCGTATCATCTTCCTCATCGCCGGAGCTTTCTT

CTGGTTGGTGTCTCTACTGATTTCGTCCCTTGTTTGGTTCATGGCAAGAGTCATTATTGACAACA
AAGATGGACCAACACAGAAATATCTGCTGATCT TTGGAGCGTTTGTCTCTGTCTATATCCAAGAA
ATGTTCCGATTTGCATATTATARACTCTTAAARAAAGCCAGTGAAGGTTTGRAAGAGTATARACCC
AGGTGAGACAGCACCCTCTATGCGACTGCTGGCCTATGTTTCTGGCTTGGGCTTTGGAARTCATGA
GTGGAGTATTTTCCTTTGTGAATACCCTATCTGACTCCTTGGGGCCAGGCACAGTGGGCATTCAT
GGAGATTCTCCTCAATTCTTCCTTTAT TCAGCTTTCATGACGCTGGTCATTATCTTGCTGCATGT
ATTCTGGGGCATTGTATTTTTTGATGGC TGTGAGAAGARRAAGTGGGGCATCCTCCTTATCGTTC
TCCTGACCCACCTGCTGGTGTCAGCCCAGACCTTCATARGT TCTTATTATGGAATARACCTGGCG
TCAGCATTTATAATCCTGGTGCTCATGEGCACCTGGGCATTCT TAGCTGCGGGAGGCAGCTGCCG
AAGCCTGAAACTCTGCCTGCTCTGCCAAGACAAGAACTTTCTTCTTTACAACCAGCGCTCCAGAT
éépcTCAGGGAACCAGCACTTCCCAAACCGCAGACTACATCTTTAGAGGAAGCACAACTGTGCCT
TTTTCTGAAAATCCCTTTTTCTGGTGGART TGAGAAAGARATAAARCTATGCAGATA
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~
FIGURE 94
MTAAVFFGCAFIAFGPALALYVFTIAIEPLRIIFLIAGAFFWLVSLLISSLVWEMARVIIDNKDG
PTQKYLLIFGAFVSVYIQEMFRFAYYKLLKKASEGLKSINPGETAPSMRLLAYVSGLGFGIMSGV
FSEVNTLSDSLGPGTVGIHGDSPQFFLYSAFMTLVI ILLHVFWGIVFFDGCEKKKWGILLIVLLT
HLLVSAQTFISSYYGINLASAFIILVIMGTWAFLAAGGSCRSLKLCLLCQDKNFLLYNQRSR

Important features of the protein:
Signal peptide:

amino acids 1-19

Transmembrane domalns:

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 o5

AATTTTTCACCAGAGTAAACTTGAGAAACCARCTGGACCTTGAGTATTGTACATTTTGCCTCGTIG
GACCCAAAGGTAGCAATCTGAAACATGAGGAGTACGATTCTACTGTTTTGTCTTCTAGGATCAAC

TCGGTCATTACCACAGCTCAAACCTGCTTTGGGACTCCCTCCCACAAAACTGGCTCCGGATCAGS
GAACACTACCAAACCAACAGCAGTCARATCAGGTCTTTCCTTCTTTAAGTCTGATACCATTAACA
CAGATGCTCACACTGGGGCCAGATCTGCATCTGTTAAATCCTGCTGCAGGAATGACACCTGGTAC
CCAGACCCACCCATTGACCCTGGGAGGETTGARATGTACAACAGCARCTGCACCCACATGTGTTAC
CAATTTTPGTCACACAACTTGGAGCCCAGGGCACTATCCTAAGCTCAGAGGAATTGCCACAARTC
TTCACGAGCCTCATCATCCAT TCCTTGTTCCCGGGAGGCATCCTGCCCACCAGTCAGGCAGGGGC
TAATCQAGATGTCCAGGATGGAAGCCTICCAGCAGGAGGAGCAGGTGTAAATCCTGCCACCCAGG
GAACCCCAGCAGGCCGCCTCCCARCTCICAGTGGCACAGATGACGACTTTGCAGTGACCACCCCT
GCAGGCATCCARAGGAGCACACATGCCATCGAGGAAGCCACCACAGAATCAGCAAATGGAATTCA
GEééGCTGTTTCAAATTTTTTCAACTAAGCTGCCTCGAATTTGGTGATACATGTGAATCTTTATC
ATTGATTATATTATGGAATAGATTGAGACACATTGGATAGTCT TAGRAAGAAATTAATTCTTARTT
TACCTGRAAATATTCTTGAAATTTCAGRAAATATGTTCTATGTAGAGAATCCCAACTTTTAAAAA
CARTAATTCAATGGATAAATCTGTCTTTGAAATATAACATTATGCTGCCTGGATGATATGCATAT
TAAARCATATTTGGAAAACTGGAARAAARAARAANAARAAARARARAAAARAARARAARARAARAR
ARAARAARAAARARAAAAARAARARARAAARARARAR
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FIGURE 96

MRSTILLFCLLGSTRSLPOLKPALGLPPTKLAPDQGTLPNQQOSNQVEPSLSLIPLTOM
1L TLGPDLEHLLNPAAGMTPGTQOTHPLT LGGLNVQQOLHPHVLPIFVTQLGAQGTILSSEE

LPQIFTSLIIHSLFPGGILPTSQAGANPDVQDGSLPAGGAGVNPATQGTPAGRLPTPSG
TDDDFAVTTPAGIQRSTHAIEEATTESANGIQ

Signal peptide:

amino acids 1-16
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FIGURE 97

GCTCAAGTGCCCTGCCTTGCCCCACCCAGCCCAGCCTGGCCAGAGCCCCCTGGAGARGGAGCTCT
CTTCTTGCTTGGCAGCTGGACCAAGGGAGCCAGTCTTGGGCGCTGGAGGGCCTGTCCTGACCATG
GTCCCTGCCTGGCTGTGGCTGCTTTGTGTCTCCGTCCCCCAGGCTCTCCCCARGGCCCAGCCTGC
AGAGCTGTCTGTGGAAGT TCCAGARAACTATGGTGGARATTTCCCTTTATACCTGACCAAGTTGC
CGCTGCCCCGTGAGGGGGC TGAAGGCCAGATCGTGCTGTCAGGGGACTCAGGCAAGGCAACTGAG
GGCCCATTTGCTATGGATCCAGATTCTGGCTTCCTGCTGGTGACCAGGGCCCTGGACCGAGAGGA
GCAGGCAGAGTACCAGCTACAGGTCACCCTGGAGATGCAGGAT GGACATGTCTTGTGGGGTCCAC
AGCCTGTGCTTGTGCACGTGARGGATGAGAATGACCAGGTGCCCCATTTCTCTCAAGCCATCTAC
AGAGCTCCGCTGAGCCGGGETACCAGGCCTGGCATCCCCTTCCTCTTCCTTGAGGCTTCAGACCG
GGATGAGCCAGGCACAGCCAACTCGGATCTTCGATTCCACATCCTGAGCCAGGCTCCAGCCCAGC
CTTCCCCAGACATGTTCCAGCTGGAGCCTCGGCTGGGGGCTCTGGCCCTCAGCCCCARGGGGAGT
ACCAGCCTTGACCACGCCCTGGAGAGGACCTACCAGCTGT TGGTACAGGTCAAGGACATGGGTGA
CCAGGCCTCAGGCCACCAGGCCACTGCCACCGTGGAAGTCTCCATCATAGAGRGCACCTGGGTGT
CCCTAGAGCCTATCCACCTGGCAGAGAATCTCAAAGTCCTATACCCGCACCACATGGCCCAGGTA
CACTGGAGTGGGGGTGATGTGCACTAT CACCTGGAGAGCCATCCCCCGGGACCCTTTGAAGTGAA
TGCAGAGGGARACCTCTACGTGACCAGAGAGC TGGACAGAGAAGCCCAGGCTGAGTACCTGCTCC
AGGTGCGGGCTCAGAAT TCCCATGGCGAGGACTATGCGGCCCCTCTGGAGCTGCACGTGCTGGTG -
ATGGATGAGAATGACAACGTGCCTATCTGCCCTCCCCGTGACCCCACAGTCAGCATCCCTGAGET
CAGTCCACCAGGTACTGAAGTGACTAGAC TGTCAGCAGAGGATGCAGATGCCCCCGGCTCCCCCA
ATTCCCACGTTGTGTATCAGCTCCTGAGCCCTGAGCCTGAGGATGGGGTAGAGGGGAGAGCCTTC
CAGGTGGACCCCACTTCAGGCAGTGTGACGCTGGGGGTGCTCCCACTCCGAGCAGGCCAGAACAT
CCTGCTTCTGGTGCTGGCCATGGACC TGGCAGGCGCAGAGGGTGGCTTCAGCAGCACGTGTGAAG
TCGAAGTCGCAGTCACAGATATCAATGATCACGCCCCTGAGTTCATCACTTCCCAGATTIGGGCCT
ATAAGCCTCCCTGAGGATGTGGAGCCCGGGACTCTGGTGGCCATGCTARCAGCCATTGATGCTGA
CCTCGAGCCCGCCTTCCGCCTCATGGATTTTGCCAT TGAGAGGGGAGACACAGARGGGACTTTTG
GCCTGGATTGGGAGCCAGACTCTGGGCATGTTAGACTCAGACTCTGCAAGAACCTCAGTTATGAG
GCAGCTCCAAGTCATGAGGTGGTGGTGGTGGTGCAGAGTGTGGCGARGCTGGTGGGGCCAGGLCC
AGGCCCTGGAGCCACCGCCACGGTGACTGTGCTAGTCGAGAGAGTGATGCCACCCCCCARGTTGE
ACCAGGAGAGCTACGAGGCCAGTGTCCCCATCAGTGCCCCAGCCGGCTCTTTCCTGCTGACCATC
CAGCCCTCCGACCCCATCAGCCGRACCCTCAGGTTCTCCCTAGTCAATGACTCAGAGGGCTGGCT
CTGCATTGAGRAATTCTCCGGGEGAGGTGCACACCGCCCAGTCCCTGCAGGGCGCCCAGCCTGEGG
ACACCTACACGGTGCTTGTGGAGGCCCAGGATACAGCCCTGACTCTTGCCCCTGTGCCCTCCCAR
TACCTCTGCACACCCCGCCAAGACCATGGCTTGATCGTGAGTGGACCCAGCAAGGACCCCGATCT
GGCCAGTGGGCACGGTCCCTACAGCTTCACCCTTGGTCCCAACCCCACGGT GCAACGGGATTGGL
GCCTCCAGACTCTCAATGGTTCCCATGCCTACCTCACCTTGGCCCTGCATTGGGTGGAGCCACGT
GAACACATAATCCCCGTGGTGGTCAGCCACAATGCCCAGATGTGGCAGCTCCTGGTTCGAGTGAT
CGTGTGTCGCTGCAACGTGGAGGGGCAGTGCATGCGCAAGGTGGGCCGCATGAAGGGCATGCCCA
CGAAGCTGTCEGCAGTGGGCATCCTTGTAGGCACCCTGGTAGCARTAGGAATCTTCCTCATCCTC
ATTTTCACCCACTGGACCATGT CAAGGAAGARAGGACCCGGATCARCCAGCAGACAGCGTGCCCCT
GAAGGCGACTGTCEEQATGGCCCAGGCAGCTCTAGCTGGGAGCTTGGCCTCTGGCTCCATCTGAG
TCCCCTGGGAGAGAGCCCAGCACCCARGATCCAGCAGGGGACAGGACAGAGTAGARGCCCCTICCA
TCTGCCCTGGCEGTGGAGGCACCATCACCATCACCAGGCATGTCTGCAGAGCCTGGACACCAACTT
TATGGACTGCCCATGGGAGTGCTCCAARATGTCAGGGTGTTTGCCCAATAATAARGCCCCAGAGAA
CTGGGCTGGGCCCTATGGGAAAAAAANAAARARRARAAAAARAAARARRARAAG




Patent Application Publication Sep. 25,2003 Sheet 98 of 168 US 2003/0180846 A1

FIGURE 98

MVPAWLWLLCVSVPQALPKAQPAELSVEVPENYGGNFPLYLTKLPLPREGAEGQIVLSGDSGKAT
EGPFAMDPDSGFLLVTRALDREEQAEYQLQVTLEMQDGHVLWGPQPVLVHVKDENDQVPHFSQAI
YRARLSRGTRPGIPFLFLEASDRDEPGTANSDL.RFHILSQAPAQPSPDMFQLEPRLGALALSPKG

STSLDHALERTYQLLVQVKDMGDQASGHQATATVEVSIIESTWVSLEPIHLAENLKVLYPHHMAQ
VHWSGGDVHYHLESHPPGPFEVNAEGNLYVTRELDREAQAEYLLQVRAQNSHGEDYAAPLELHVL
VMDENDNVPICPPRDPTVS IPELSPPGTEVTRLSAEDADAPGSPNSHVVYQLLSPEPEDGVEGRA
FQVDPTSGSVTLGVLPLRAGQNILLLVLAMDLAGAEGGFSSTCEVEVAVTDINDHAPEFITSQIG
PISLPEDVEPGTLVAMLTAIDADLEPATRIMDFAIERGDTEGT FGLDWEPDSGHVRLRLCKNLSY
EAAPSHEVVVVVQSVAKLVGPGPGPGATATVTVLVERVMPPPKLDQESYEASVPISAPAGSFLLT
IQPSDPISRTLRFSLVNDSEGWLCIEKFSGEVHTAQSLQGAQPGDTYTVLVEAQDTALTLAPVPS
QYLCTPRQDHGLIVSGPSKDPDLASGHGPYSFTLGPNPTVQRDWRLQTLNGSHAYLTLALHWVEP
REHIIPVVVSHNAQMWQLLVRVIVCRCNVEGQCMRKVGRMKGMPTKLSAVGILVGTLVAIGIFLI
LIFTHWTMSRKKDPDQPADSVPLKATY 7

Signal peptide:

amino acids 1-18

Transmembrane domain:

amino acids 762-784



Patent Application Publication Sep. 25,2003 Sheet 99 of 168 US 2003/0180846 A1

FIGURE 99

GGCTGACCGTGCTACATTGCCTGGAGGRAGCCTARGGAACCCAGGCATCCAGCTGCCCACGCCTG
AGTCCAAGATTCT TCCCAGGAACACAAARCGTAGGAGACCCACGCTCCTGGARGCACCAGCCTTTA
TCTCTTCACCTTCAAGTCCCCTTTCTCARGARTCCTCTGTTCTTTGCCCTCTARAAGTCTTGGTAC
ATCTAGGACCCAGGCATCTTGCT TTCCAGCCACARAGAGACAGATGARGAT GCACGARRGGARATG
TTCTCCTTATGTTTGGTC TACTATTGCATTTAGAAGCTGCARCAAATTCCAATGAGACTAGCACC
TCTGCCAACACTGGATCCAGTGTGATCTCCAGTGGAGCCAGCACAGCCACCARCTCTGGGTCCAG
TGTGACCTCCAGTGGGGTCAGCACAGCCACCATCTCAGGGTCCAGCGTGACCTCCARTGGGGTCA
GCATAGTCACCAACTCTGAGTTCCATACAACCTCCAGT GGGATCAGCACAGCCACCAACTCTGAG
TTCAGCACAGCGTCCAGTGGGATCAGCATAGCCACCAACTCTGAGTCCAGCACARCCTCCAGTGG
GGCCAGCACAGCCACCAACTCTGAGTCCAGCACACCCTCCAGT GGGGCCAGCACAGTCACCAACT
CTGGGTCCAGTGTGACCTCCAGTGGAGLCAGCACTGCCACCAACTCTGAGTCCAGCACAGTGTCC
AGTAGGGCCAGCACTGCCACCAACTCTGAGTCTAGCACACTCTCCAGTGGGGCCAGCACAGCCAC
CAACTCTGACTCCAGCACAACCTCCAGTGGGGCTAGCACAGCCACCAACTCTGAGTCCAGCACAA
CCTCCAGTGGGGCCAGCACAGCCACCAACTCTGAGTCCAGCACAGTGTCCAGTAGGGCCAGCACT
GCCACCARCTCTGAGTCCAGCACAACCTCCAGTGGGGCCAGCACAGCCACCARCTCTGAGT CCAG
AACGACCTCCAATGGGGCTGGCACAGCCACCAACTCTGAGTCCAGCACGACCTCCAGTGGGGCCA
GCACAGCCACCAACTCTGACTCCAGCACAGTGTCCAGTGGGGCCAGCACTGCCACCARCTCTGAG
TCCAGCACGACCTCCAGTGGGGCCAGCACAGCCACCRACTCTGAGTCCAGCACGACCTCCAGTGG
GGCTAGCACAGCCACCARCTCTGACTCCAGCACAACCTCCAGTGGGGCCGGCACAGCCACCAACT
CTGAGTCCAGCACAGTGTCCAGTGGGATCAGCACAGTCACCAATTCTGAGTCCAGCACACCCTCC
AGTGGGGCCARCACAGCCACCAACTCTGAGTCCAGTACGACCTCCAGTGGGGCCARCACAGCCAL
CABCTCTGAGTCCAGCACAGTGTCCAGTGGGGCCAGCACTGCCACCAACTCTGAGTCCAGCACAA
CCTCCAGTGGGGTCAGCACAGCCACCARCTCTGAGTCCAGCACAACCTCCAGTGGGGCTAGCACA
GCCACCAACTCTGACTCCAGCACAACCTCCAGTGAGGCCAGCACAGCCACCAACTCTGAGTCTAG
CACAGTGTCCAGTGGGATCAGCACAGTCACCAATTCTGAGTCCAGCACAACCTCCAGTGGGGCCA
ACACAGCCACCAACTCTGGGTCCAGTGTGACCTCTGCAGGCTCTGGAACAGCAGCTCTGACTGGA
ATGCACACAACTTCCCATAGTGCATCTACTGCAGTGAGTGAGGCARAGCCTGGTGGGTCCCTGET
GCCGTGGGABRATCTTCCTCATCACCCTGGTCTCGGTTGTGGCGGCCGTGGGGCTICTTTGCTGGGEC
TCTTCTTCTGTGTGAGARACAGCCTGTCCCTGAGARRACACCTT TAACACAGCTGTCTACCACCCT
CATGGCCTCAACCATGGCCTTGGTCCAGGCCCTGGAGGGAATCATGGAGCCCCCCACAGGCCCAG
CTGGAGTCCTAACTGGTTCTGGAGGAGACCAGTATCATCGATAGCCATGGAGATGRGCGGGAGGA
ACAGCGGGCCCEQ&GCAGCCCCGGAAGCAAGTGCCGCATTCTTCAGGAAGGAAGAGACCTGGGCA
CCCAAGACCTGGTTTCCTTTCATTCAT CCCAGGAGACCCCTCCCAGCTTTGTTTGAGATCCTGAAR
AATCTTGAAGAAGGTATTCCTCACCTTTCTTGCCTTTACCAGACACTGGAAAGAGAATACTATAT
TGCTCATTTAGCTARGARATARATACATCTCATCTAACACACACGACAAAGAGAAGCTGTGCTTG
CCCCGGGGTGEETATCTAGCT CTGAGRATGAACTCAGT TATAGGAGAARACCTCCATGCTGGACTC
CATCTGGCATTCARRATCTCCACAGTAAAATCCARAGACCTCARRAARARARARRAARARARAAR
ADAAAARAAARAAAARAAARARAAAAPARAA
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FIGURE 100

MKMQKGNVLLMFGLLLHLEAATNSNETSTSANTGSSVISSGASTATNSGSSVTSSGVSTATISGS

SVTSNGVSIVTNSEFHTTSSGISTATNSEFSTASSGISIATNSESSTTSSGASTATNSESSTPSS
GASTVTNSGSSVTSSGASTATNSESSTVSSRASTATNSESSTLSSGASTATNSDSSTTSSGASTA
TNSESSTTSSGASTATNSESSTVSSRASTATNSESSTTSSGASTATNSESRTTSNGAGTATNSES
STTSSGASTATNSDSSTVSSGASTATNSESSTTSSGASTATNSESSTTSSGASTATNSDSSTTSS
GAGTATNSESSTVSSGISTVTNSESSTPSSGANTATNSESSTTSSGANTATNSESSTVSSGASTA
TNSESSTTSSGVSTATNSESSTTSSGASTATNSDSSTTSSEASTATNSESSTVSSGISTVTNSES
STTSSGANTATNSGSSVTSAGSGTAALTGMHTTSHSASTAVSEAKPGGSLVPWEIFLITLVSVVA
AVGLFAGLFFCVRNSLSLRNTFNTAVYHPHGLNHGLGPGPGGNHGAPHRPRWSPNWFWRRPVSSI
AMEMSGRNSGP

Signal peptide:

amino acids 1-20

Transmembrane domain:

amino acids 510-532
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FIGURE 101

GGCCGGACGCCTCCGCGTTACGGGATGAAT TAACGGCGGGTTCCGCACGGAGGTTGTGACCCCTA
CGGAGCCCCAGCTTGCCCACGCACCCCACTCGGCGTCGCGCGGCGTGCCCTGCTTGTCACAGGTG
GGAGGCTGGAACTATCAGGCTGARARACAGAGTGGGTACTCTCTTCTGGGARGCTGGCAARCARAT
GGATGATGTGATAT&EECATTCCAGGGGAAGGGAAATTGTGGTGCTTCTGAACCCATGGTCAATT

ARCGAGGCAGTTTCTAGCTACTGCACGTACTTCATAAAGCAGGACTCTAARAGCTTTGGAATCAT
GGTGTCATGGAAAGGGATTTACTTTATACTGACTCTGTTTTGGGGAAGCTTTTTTGGAAGCATTT
TCATGCTGAGTCCCTTTTTACCTTTGATGTTTGTARACCCATCTTGGTATCGCTGGATCAACAAC
CGCCTTGTGGCARCATGECTCACCCTACCTGTGGCATTATTGGAGACCATGTTTGGTGTARAAGT
GATTATAACTGGGGATGCATTTGT TCCTGGAGARRGARGTGTCAT TATCATGARACCATCGGACRA
GAATGGACTGGATGTTCCTGTGGAATTGCCTGATGCGATATAGCTACCTCAGATTGGAGAAAATT
TGCCTCARAGCGAGTCTCARAGGTGTTCCTGGATTTIGGTTGGGCCATGCAGGCTGCTGCCTATAT
CTTCATTCATAGGAAATGGAAGGATGACAAGAGCCATTTCGAAGACATGATTGATTACTTTTIGTG
ATATTCACGARCCACTTCAACTCCTCATATTCCCAGAAGGGACTGATCTCACAGARARCAGCAAG
TCTCGAAGTAATGCATTTGCTGAAAAARATGGACTTCAGARATATGAATATGT TTTACATCCAAG
AACTACAGGCTTTACTTTTGTGGTAGACCGTCTAAGAGAAGGTAAGAACCTTGATGCTGTCCATG
ATATCACTGTGGCGTATCCTCACAACATTCCTCAATCAGAGAAGCACCTCCTCCAAGGAGACTTT
CCCAGGGARATCCACTTTCACGTCCACCGGTATCCAATAGACACCCTCCCCACATCCAAGGAGGA
CCTTCAACTCTGGTGCCACAAACGGTGGGAAGAGRAARGAAGAGAGGCTGCGTTCCTTCTATCAAG
GGGAGAAGRATTTTTATTTTACCGGACAGAGTGTCATTCCACCTTGCAAGTCTGRACTCAGGGTC
CTTGTGGTCARATTGCTCTCTATACTGTATTGGACCCTGTTCAGCCCTGCARTGTGCCTACTCAT
ATATTTGTACAGTCTTGTTAAGTGGTATTTTATAATCACCATTGTAATCTTTGTGCTGCARGAGA
GAATATTTGGTGGACTGGAGATCATAGAACTTGCATGTTACCGACTTTTACACAAACAGCCACAT
TTAAATTCAAAGAAAAATGAGE&&GATTATAAGGTTTGCCATGTGAAAACCTAGAGCATATTTTG
GAAATGTTCTAAACCTTTCTRAGCTCPGATGCATTTTTGCATGACTATGTCGAATATTTCTTACT
GCCATCATTATTTGTTAARGATATTTTGCACTTAATTT TGTGGGARARATATTGCTACAATTTTT
PTTAATCTCTGAATGTAATTTCGATACTGTGTACATAGCAGGCGAGTGATCGGGGTGAAATARCTT
GGGCCAGAATATTATTAAACAATCATCAGGCTTTTAAA
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FIGURE 102

MHSRGREIVVLLNPWSINEAVSSYCTYFIKQDSKSFGIMVSWKGIYFILTLFWGSFFGSIFMLSP

FLPLMFVNPSWYRWINNRLVATWLTLPVALLETMFGVKVIITGDAFVPGERSVI IMNHRTRMDWM
FLWNCLMRYSYLRLEKICLKASLKGVPGFGWAMQAAAYIFIHRKWKDDKSHFEDMIDYFCDIHEP
LQLLIFPEGTDLTENSKSRSNAFAEKNGLQKYEYVLHPRTTGFTFVVDRLREGKNLDAVHDITVA
YPHNIPQSEKHLLQGDFPREIHFHVHRYPIDTLPTSKEDLQLWCHKRWEEKEERLRSFYQGEKNF
YFTGQSVIPPCKSELRVLVVKLLSILYWTLFSPAMCLLIYLYSLVKWYFIITIVIFVLQERIFGG
LEIIELACYRLLHKQPHLNSKKNE

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

CGGCTCGAGCGGCTCGAGTGAAGAGCCTCTCCACGGCTCCTGCGCCTGAGACAGCTGGCCTGACC
TCCAAATCATCCATCCACCCCTGCTGT(ATCTGTTTTCATAGTGTGAGATCAACCCACAGGAATA
TCCATGGCTTTTGTGCTCATTTTGGTTCTCAGTTTCTACGAGCTGGTGTCAGGACAGTGGCAAGT
CACTGGACCGGGCAAGTTTGTCCAGGCCTTGGTGGGGGAGGACGCCGTGTTCTCCTGCTCCCTCT
TTCCTGAGACCAGTGCAGAGGCTATGGAAGTGCGGTTCTTCAGGAATCAGTTCCATGCTGTGGTC
CACCTCTACAGAGATGGGGAAGACTGGGAATCTAAGCAGATGCCACAGTATCGAGGGAGAACTGA
GTTTGTGAAGGACTCCATTGCAGGGGGGCGTGTCTCTCTAAGGCTAAAAAACATCACTCCCTCGG
ACATCGGCCTGTATGGGTGCTGGTTCAGTTCCCAGATTTACGATGAGGAGGCCACCTGGGAGCTG
CGGGTGGCAGCACTGGGCTCACTTCCTCTCATTTCCATCGTGGGATATGTTGACGGAGGTATCCA
GTTACTCTGCCTGTCCTCAGGCTGGTTCCCCCAGCCCACAGCCAAGTGGAAAGGTCCACAAGGAC
AGGATTTGTCTTCAGACTCCAGAGCARATGCAGATGGGTACAGCCTGTATGATGTGGAGATCTCC
ATTATAGTCCAGGAAAATGCTGGGAGCATATTGTGTTCCATCCACCTTGCTGAGCAGAGTCATGA
GGTGGAATCCAAGGTATTGATAGGAGAGACGTTTTTCCAGCCCTCACCTTGGCGCCTGGCTTCTA
TTTTACTCGGGTTACTCTGTGGTGCCCTGTGTGGTGTTGTCATGGGGATGATAATTGTTTTCTTC
AAATCCAAAGGGAAAATCCAGGCGGAACTGGACTGGAGAAGAAAGCACGGACAGGCAGAATTGAG
AGACGCCCGGAAACACGCAGTGGAGGTGACTCTGGATCCAGAGACGGCTCACCCGAAGCTCTGCG
TTTCTGATCTGAAAACTGTAACCCATAGAAAAGCTCCCCAGGAGGTGCCTCACTCTGAGAAGAGA
TTTACAAGGAAGAGTGTGGTGGCTTCTCAGGGTTTCCAAGCAGGGAGACATTACTGGGAGGTGGA
CGTGGGACAAAATGTAGGGTGGTATGTGGGAGTGTGTCGGGATGACGTAGACAGGGGGAAGAACA
ATGTGACTTTGTCTCCCAACAATGGGTATTGGGTCCTCAGACTGACAACAGAACATTTGTATTTC
ACATTCAATCCCCATTTTATCAGCCTCCCCCCCAGCACCCCTCCTACACGAGTAGGGGTCTTCCT
GGACTATGAGGGTGGGACCATCTCCTTCTTCAATACAAATGACCAGTCCCTTATTTATACCCTGC
TGACATGTCAGTTTGAAGGCTTGTTGAGACCCTATATCCAGCATGCGATGTATGACGAGGAAAAG
GGGACTCCCATATTCATATGTCCAGTGTCCTGGGGATGAGACAGAGAAGACCCTGCTTAAAGGGC
CCCACACCACAGACCCAGACACAGCCAAGGGAGAGTGCTCCCGACAGGTGGCCCCAGCTTCCTCT
CCGGAGCCTGCGCACAGAGAGTCACGCCCCCCACTCTCCTTTAGGGAGCTGAGGTTCTTCTGCCC
TGAGCCCTGCAGCAGCGGCAGTCACAGCT TCCAGAT GAGGGEGGGATTGGCCTGACCCTGTGGGAG
TCAGAAGCCATGGCTGCCCTGAAGTGGGGACGGAATAGACTCACAT TAGGTTTAGTTTGTGAARA
CTCCATCCAGCTAAGCGATCTTGAACAAGTCACAACCTCCCAGGCTCCTCATTTGCTAGTCACGG
ACAGTGATTCCTGCCTCACAGGTGAAGATTAAAGAGACAACGAATGTGAATCATGCTTGCAGGTT
TGAGGGCACAGTGTTTGCTAATGATGTGT ITTTATATTATACATTTTCCCACCATARACTCTGTT
TGCTTATTCCACATTAATTTACTTTTCTCTATACCAAATCACCCATGGAATAGTTATTGAACACC
TGCTTTGTGAGGCTCAAAGAATAAAGAGGAGGTAGGATTTTTCACTGATTCTATAAGCCCAGCAT
TACCTGATACCARAACCAGGCARAAGALAACAGAAGARGAGGAAGGARAACTACAGGTCCATATCC
CTCATTAACACAGACACAAAAATTCTAAATAAAATTTTAACAAATTAAACTAAACAATATATTTA
ARCATCGATATATAACTACTCAGTGTGGTTTGTCCCACAAATGCAGAGTTGGTTTAATATT TAAAT
ATCAACCAGTGTAATTCAGCACATTAATAAAGTAAARAARGAAAACCATAAAAARRARARARRRA




Patent Application Publication Sep. 25,2003 Sheet 104 of 168 US 2003/0180846 A1

FIGURE 104

MAFVLILVLSFYELVSGOWQVTGPGKEVQALVGEDAVEFSCSLFPETSARAMEVRFFRNQFHAVVH
LYRDGEDWESKQMPQYRGRTEFVKDSIAGGRVSLRLKNITPSDIGLYGCWFSSQIYDEEATWELR
VAALGSLPLISIVGYVDGGIQLLCLSSGWFPOPTAKWKGPQGQDLSSDSRANADGYSLYDVETST

IVQENAGSILCSIHLAEQSHEVESKVLIGETFFQPSPWRLASILLGLLCGALCGVVMGMIIVFFK
SKGKIQAELDWRRKHGQAELRDARKHAVEVTLDPETAHPKLCVSDLKTVTHRKAPQEVPHSEKRF
TRKSVVASQOGFQAGRHYWEVDVGONVGWYVGVCRDDVDRGKNNVTLS PNNGYWVLRLTTEHLYFT
FNPHFISLPPSTPPTRVGVFLDYEGGT ZSFFNTNDQSLIYTLLTCQFEGLLRPY IQHAMYDEEKG
TPIFICPVSWG

Signal peptide:

amino acids 1-17

Transmenbrane domains:

amino acids 131-150, 235-253
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FIGURE 105

CCTTCACAGGACTCTTCATTGCTGGTTGGCAATGAT GTATCGGCCAGATGTGGTGAGGGCTAGGAARAGAG

TTTGTTGGGAACCCTGGGTTATCGGCCTCGTCATCT TCATATCCCTGATTGTCCTGGCAGTGTGCATTGGA
CTCACTGTTCATTATGTGAGATATAATCAARAGAAGACCTACAATTACTATAGCACATTGTCATTTACAAC
TGACARAACTATATGCT GAGTTTGGCAGAGAGGCTTCTAACAATT TTACAGAAATGAGCCAGAGACTTGAAT
CAATGGTGAAAANTGCATTTTATAAATCTCCATTAAGGCGAAGAATTTGTCAAGTCTCAGGTTATCAAGTTC
AGTCAACAGARGCATGGAGTGTTGGCTCATATGCTGTTGATTTGTAGATT TCACTCTACTGAGGATCCTGA
AACTGTAGATAAAATTGTTCAACTTGTTTTACATGAAAAGCTGCAAGATGCTGTAGGACCCCCTAAAGTAG
ATCCTCACTCAGTTAAAATTAAARAARATCAACAAGACAGARACAGACAGCTATCTAAACCATTGCTGCGGA
ACACGAAGAAGTAARAACTCTAGGTCAGAGTCTCAGGATCGTTGGTGGGACAGAAGTAGCGRAGAGCGTGAATG
GCCCTGGCAGGCTAGCCTGCAGTGGGATGEGAGTCATCGCTGTGGAGCAACCTTAATTRATGCCACATGGC
TTGTGAGTGCTGCTCACTGTTTTACAACATATAAGAACCCTGCCAGATGGACTGCTTCCTTTGGAGTAACA
ATAARACCTTCGAARATGARRCGGGGTCTCCGGAGAATAATTGTCCATGARAAATACARACACCCATCACA
TGACTATGATATTTCTCTTGCAGAGCTT TCTAGCCCTGTTCCCTACACARATGCAGTACATAGAGTTTGTC
TCCCTGATGCATCCTATGAGTTTCAACCAGGTGATGTGATGTTTGTGACAGGATTTGGAGCACTGAAAAAT
GATGGTTACAGTCRAAATCATCTTCGACAAGCACAGGTGACTCTCATAGACGCTACAACTTGCAATGAACC
TCAAGCTTACAATGACGCCATAACTCCTAGAATGTTATGTGCTGGCTCCT TAGAAGGAARAACAGATGCAT
GCCAGGGTGACTCTGGAGGACCACTGGT TAGTTCAGATGCTAGAGATATCTGGTACCTTGCTGGAATAGTG
AGCTGGGGAGATGAATGTGCGARACCCARCARAGCCTGGTGTTTATACTAGAGTTACGGCCTIGCGGGACTG
GATTACTTCAAARACTGGTATCTAAGAGACAARAGCCTCATGGARCAGATAACATTTTTITTTTGTTTTTTIC
GGTGTGGAGGCCATT T TTAGAGATACAGAATTGGAGAAGACTTGCARAACAGCTAGATTTGACTGATCTCA
ATARACTGTTTGCTTGATGCATGTATTTTCTTCCCAGCTCTGTTCCGCACGTAAGCATCCTGCTTCTGCCA
GATCAACTCTGTCATCTGTGAGCAATAGT TGAAACTTTATGTACATAGAGARATAGATAATACAATATTAC
ATTACAGCCTGTATTCATTTGTTCTCTAGAAGTTTTGTCAGAATTTTCGACTTGTTGACATAAATTTGTAAT
GCATATATACAATTTGAAGCACTCCTTTTCTTCAGTTCCTCAGCTCCTCTCATTTCAGCAAATATCCATTT
TCAAGGTGCAGAACAAGGAGTGAAAGAAARTATARAGAAGAAAAARATCCCCTACATTTTATTGGCACAGAA
AAGTATTAGGTGTTTTTCTTAGTGGAATAT TAGARATGATCATATTCATTATGARARGGTCAAGCARRGACA
GCAGAATACCAATCACTTCATCATTTAGGAAGTATGGGAACTAAGTTAAGGAAGTCCAGARAGAAGCCAAG
ATATATCCTTATTTTCATTTCCAAACAACTACTATGATAAATGTGAAGAAGATTCTGTTTTTTTGTGACCT
ATAATAATTATACAAACTTCATGCAATGTACTTGTTCTAAGCAAATTAAAGCAAATATTTATTTAACATTG
TTACTGAGGATGTCAACATATAACAATARAATATARATCACCCA
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FIGURE 106

MMYRPDVVRARKRVCWEPWVIGLVIFISLIVLAVCIGLTVHYVRYNQRKKTYNYYSTLSFTTDKLY

AEFGREASNNFTEMSCRLESMVKNAFYKSPLREEFVKSQVIKFSQOKHGVLAIMLLICRFHSTED
PETVDKIVOLVLHEKLQDAVGPPKVDPHSVKIKKINKTETDSYLNHCCGTRRSKTLGQSLRIVGG
TEVEEGEWPWOASLOWDGSHRCGATLINATWLVSAAHCEFTTYKNPARWTASFGVT IKPSKMKRGL
RRIIVHEKYKHPSHDYDISLAELSSPVPYTNAVHRVCLPDASYEFQPGDVMEVTIGEGALKNDGYS
ONHLRQAQVTLIDATTCNEPQAYNDALTPRMLCAGSLEGKTDACQGDSGGPLVSSDARDIWYLAG
IVSWGDECAKPNKPGVYTRVTALRDWITSKTGI

Transmembrane domain:

amino acids 21-40 (type II)
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FIGURE 107

AGAGAAAGAAGCGTCTCCAGCTGAAGCCAATGCAGCCCTCCGGCTCTCCGCGAAGAAGTTCCCTG
CCCCGATGAGCCCCCGCCGTGCGTCCCCGACTATCCCCAGGCGGGCGTGGGGCACCGGGCCCAGC
GCCGACGATCGCTGCCGTTTTGCCCTTGGGAGTAGGATGTGGTGAAAGGATGGGGCTTCTCCCTT
ACGGGGCTCACAATGGCCAGAGAAGATTCCGTGAAGTGTCTGCGCTGCCTGCTCTACGCCCTCAA
CTGCTCTTTTGGTTAATGTCCATCAGTGTGTTGGCAGTTTCTGCTTGGATGAGGGACTACCTAA
ATAATGTTCTCACTTTAACTGCAGAAACGAGGGTAGAGGAAGCAGTCATTTTGACTTACTTTCCT
GTGGTTCATCCGGTCATGATTGCTGTTTGCTGTTTCCTTATCATTGTGGGGATGTTAGGATATTG
TGGAACGGTGAAAAGAAATCTGTTGCTTCTTGCATGGTACTTTGGAAGTTTGCTTGTCATTTTCT
GTGTAGAACTGGCTTGTGGCGTTTGGACATATGAACAGGAACTTATGGTTCCAGTACAATGGTCA
GATATGGTCACTTTGAAAGCCAGGATGACAAATTATGGATTACCTAGATATCGGTGGCTTACTCA
TGCTTGGAATTTTTTTCAGAGAGAGTTTAAGTGCTGTGGAGTAGTATATTTCACTGACTGGTTGG
AAATGACAGAGATGGACTGGCCCCCAGATTCCTGCTGTGTTAGAGAATTCCCAGGATGTTCCAAA
CAGGCCCACCAGGAAGATCTCAGTGACCTTTATCAAGAGGGTTGTGGGAAGAAAATGTATTCCTT
TTTGAGAGGAACCAAACAACTGCAGGTGCTGAGGTTTCTGGGAATCTCCATTGGGGTGACACAAA
TCCTGGCCATGATTCTCACCATTACTCTGCTCTGGGCTCTGTATTATGATAGAAGGGAGCCTGGG
ACAGACCAAATGATGTCCTTGAAGAATGACAACTCTCAGCACCTGTCATGTCCCTCAGTAGAACT
GTTGAAACCAAGCCTGTCAAGAATCTTFGAACACACATCCATGGCAAACAGCTTTAATACACACT
TTGAGATGGAGGAGTTATAAAAAGAAATGTCACAGAAGAAAACCACAAACTTGTTTTATTGGACT
TGTGAATTTTTGAGTACATACTATGTGPTTCAGAAATATGTAGAAATAAAAATGTTGCCATAAAA
TAACACCTAAGCATATACTATTCTATGWTTTAAAATGAGGATGGAAAAGTTTCATGTCATAAGTC
ACCACCTGGACAATAATTGATGCCCTTAAAATGCTGAAGACAGATGTCATACCCACTGTGTAGCC
TGTGTATGACTTTTACTGAACACAGTTATGTTTTGAGGCAGCATGGTTTGATTAGCATTTCCGCA
TCCATGCAAACGAGTCACATATGGTGGGACTGGAGCCATAGTAAAGGTTGATTTACTTCTACCAA
CTAGTATATAAAGTACTAATTAAATGCTAACATAGGAAGTTAGAAAATACTAATAACTTTTATTA
CTCAGCGATCTATTCTTCTGATGCTAAATAAATTATATATCAGAAAACTTTCAATATTGGTGACT
ACCTAAATGTGATTTTTGCTGGTTACTAAAATATTCTTACCACTTAAAAGAGCAAGCTAACACAT
TGTCTTAAGCTGATCAGGGATTTTTTGTATATAAGTCTGTGTTAAATCTGTATAATTCAGTCGAT
TTCAGTTCTGATAATGTTAAGAATAACCATTATGAAAAGGAAAATTTGTCCTGTATAGCATCATT
ATTTTTAGCCTTTCCTGTTAATAAAGCTTTACTATTCTGTCCTGGGCTTATATTACACATATAAC
TGTTATTTARATACT TAACCACTAATTTTGAARAT TACCAGTGTGATACATAGGAATCATTATTC
AGAATGTAGTCTGGTCTTTAGGAAGTATTAATAAGAAAATTTGCACATAACTTAGTTGATTCAGA
AAGGACTTGTATGCTGTTTTTCTCCCAAATGAAGACTCTTTTTGACACTAAACACTTTTTAAAAA
GCTTATCTTTGCCTTCTCCAAACAAGRAGCAATAGTCTCCAAGTCAATATAAATTCTACAGAAAA
TAGTGTTCTTTTTC TCCAGARARATGCT TGTGAGAATCATTAAARCATGTGACARAT TTAGAGATT
CTTTGTTTTATTTCACTGATTAATATACTGTGGCAAATTACACAGATTATTAAATTTTTTTACAA
GAGTATAGTATATTTATTTGAAATGGGAAAAGTGCATTTTACTGTATTTTGTGTATTTTGTTTAT
TTCTCAGAATATGGARAGAARATTARPATGTGTCAATARATATTTTCTAGAGAGTAA
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FIGURE 108

MAREDSVKCLRCLLYALNLLFWILMSISVLAVSAWMRDYLNNVLTLTAETRVEEAVILTYFPVVHP
VMIAVCCFLIIVGMLGYCGTVRKRNLLLLAWYFGSLLVIFCVELACGVWTYEQELMVPVOWSIMVT
LKARMTNYGLPRYRWLTHAWNFFQREFRCCGVVYFTDWLEMTEMDWPPDSCCVREFPGCSKQOARHQ
EDLSDLYQEGCGKKMYSFLRGTKQLQVLRFLGISIGVTQILAMILTITLLWALYYDRREPGTDOM
MSLKNDNSQHLSCPSVELLKPSLSRIFEHTSMANSENTHFEMEEL

Signal peptide:

amino acids 1-33

Transmembrane domains:

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

- CCAAGGCCAGAGCTGTGGACACCTTATCCCACTCATCCTCATCCTCTTCCTCTGATARAGCCCCTACCAGTGCT
GATAAAGTCTTTCTCGTGAGAGCCTAGAGGCCTTAAAAAAAAAAGTGCTTGAAAGAGAAGGGGACARAGGAACA
CCAGTATTAAGAGGATTTTCCAGTGTTTCTGGCAGTTGGTCCAGAAGGATGCCTCCATTCCTGCTTCTCACCTG

CCTCTTCATCACAGGCACCTCCGTIGTCACCCGTGGCCCTAGATCCTTGTTCT GCTTACATCAGCCTGAATGAGE
CCTGGAGGAACACTGACCACCAGTTGGATGAGTCTCAAGGTCCTCCTCTATGTGACAACCATGTGAATGGGGAG
TGGTACCACTTCACGGGCATGCCGGGAGATGUCATGCCTACCTTCTGCATACCAGARAACCACTGTGGAACCCA
CGCACCTGTCTGGCTCAATGGCAGCCACCCCCTAGAAGGCGACGGCATTGTGCAACGCCAGGCTTGTGCCAGCT
TCAATGGGAACTGCTGTCTCTGGARCACCACGGTGGAAGTCAAGGCTTGCCCTGGAGGCTACTATGTGTATCGT
CTGACCAAGCCCAGCGTCTGCTTCCACGTCTACTGTGGTCATTTITATGACATCTGCGACGAGGACTGCCAT GG
CAGCTGCTCAGATACCAGCGAGTGCACATGCGCTCCAGGARCTGTGCTAGGCCCTGACAGGCAGACATGCTTTG
ATGAARATGAATGTGAGCAAAACAACGGTGGCTGCAGTGAGATCTGTGTGAACCTCAAARAACTCCTACCGCTGT
GAGTGTGGGGTTGGCCGTGTGCTAAGAAGTGATGGCAAGACTT GTGAAGACGTTGAAGGATGCCACAATAACAA
TGGTGGCTGCAGCCACTCTTGCCTTGGATCT GAGAAAGGCTACCAGTGTGAATGTCCCCGGGGLCTGETGCTGT
CTGAGGATAACCACACTTGCCAAGTCCCTGTGTTGTGCAAATCAAATGCCATTGAAGTGAACATCCCCAGGGAG
CTGGTTGGETGGCCTGGAGCTCTTCCTGACCAACACCTCCTGCCGAGGAGTGTCCAACGGCACCCATGTCAACAT
CCTCTTCTCTCTCAAGACATGT GGTACAGTGGTCGATGTGGTGAATGACAAGATTGTGGCCAGCAACCTCGTGA
CAGGTCTACCCAAGCAGACCCCGGGGEAGCAGLCGGEGACTTCATCATCCGARCCAGCAAGCTGCTGATCCCGETG
ACCTGCGAGTTTCCACGCCTGTACACCATTTCTGAAGGATACGTTCCCAACCTTCGAAACTCCCCACTGGAAAT
CATGAGCCGAAATCATGGGATCTTCCCATTCACTCTGGAGATCTTCAAGGACAATGAGTTTGAAGAGCCTTACC
GGGAAGCTCTGCCCACCCTCAAGCTTCGTGACTCCCTCTACTTTGGCATTGAGCCCGTGGTGCACGT GAGCGGL
TTGGAAAGCTTGGTGGAGAGCTGCTTTGCCACCCCCACCTCCAAGATCGACGAGGTCCTGAAATACTACCTCAT
CCGGGATGGCTGTGT TTCAGATGACTCGGTAAAGCAGTACACATCCCGGGATCACCTAGCAAAGCACTTCCAGG
TCCCTGICTTCAAGTTTGTGGGCAAAGACCACAAGGAAGTGTTTCTGCACTGCCGGGTTCITGTCTGTGGAGTG
TTGGACGAGCETTCCCGCTETGCCCAGGGTTGCCACCEGLGAATGCGTC CTGGGGCAGGAGGAGAGGACTCAGT
CGGTCTACAGGGCCAGACGCTARCAGGCGGCCCGATCCGCATCGACT GGGAGGACTAGTTCGTAGCCATACCTC
GAGTCCCTGCATTGGACGGCTCTGCTCTTTGAGCTTCTCCCCCCACCGCCCTCTAAGAACATCTGCCAACAGC
TGGGTTCAGACTTCACACTGTGAGTTCAGACTCCCAGCACCAACTCACTICTGATTCTGGT CCATTCAGTGGGCA
CAGGTCACAGCACTGCTGAACAATGTGGCCTGGGT GGGGTTTCATCTTTCTAGGGTTGAAAACTAAACTGTCCA
CCCAGARAGACACTCACCCCATTTCCCTCATTITCTTTCCTACACTTAAATACCTCGTGTATGGTGCAATCAGAC
CACAAARTCAGAAGCTGGGTATAATATTTCAAGTTACAAACCCTAGARAAATTAAACAGT TACT GAAATTATGA
CTTARATACCCAATGACTCCTTAAATATGTAAATTATAGTTATACCTTGARATTTCAATTCAAATGCAGACTAA
TTATAGGGAATTTGGAAGTGTATCAATAAAACAGTATATAATTTT
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- FIGURE 110

MPPFLLLTCLFITGTSVSPVALDPCSAY ISLNEPWRNT DHQLDESQGPPLCDNHVNGEWY HFTGMAGDAMP

TECIPENHCGTHAPVWLNGSHPLEGDGIVQRQACASENGNCCLWNTTVEVKACPGGYYVYRLTKPSVCEFHV
YCGHFYDICDEDCHGSCSDTSECTCAPGTVLGPDROQTCEFDENECEQNNGGCSEICVNLKNSYRCECGVGRV
LRSDGKTCEDVEGCHNNNGGCSHSCLGSEKGYQCECPRGLVLSEDNHTCQVPVLCKSNATEVNIPRELVGG
LELFLTNTSCRGVSNGTHVNILFSLKTCGTVVDVVNDKIVASNLVTGLPKQTPGSSGDEIIRTSKLLIPVT
CEFPRLYTISEGYVPNLRNSPLEIMSRNHGIFPFTLEIFKDNEFEEPYREALPTLKLRDSLY FGIEPVVHV
SGLESLVESCFATPTSKIDEVLKYYLIRDGCVSDDSVKQYTSRDHLAKHFQVPVEFKFVGKDHKEVELHCRV
LVCGVLDERSRCAQGCHRRMRRGAGGEDSAGLQGQTLTGGPIRIDWED

Important features of the protein:
Signal peptide:

amino acids 1-~16

N-glycosylation sites.
amino acids 89-93, 116-120, 285-263, 291-295, 299-303

Tyrosine kinase phosphorylation sites.

amino acids 411-418, 443-451

N-myristoylation sites.
amino acids 226-232, 233-239, 240-246, 252-258, 296-302, 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

GAGAGAGGCAGCAGCTTGCTCAGCGGACRAAGGATGCTGGGCGTCGAGGGACCAAGGCCTGCCCTGCACTCGG

GCCTCCTCCAGCCAGTGCTGACCAGGGACT TCTGACCTGCTGGCCAGCCAGGACCTGTGTGGGGAGGCCCT
CCTGCTGCCTTGGGGTGACAATCTCAGCTCCAGGCT ACAGGGAGACCGGGAGGATCACAGAGCCAGCATGET
TACAGGATCCTGACAGTGATCAACCTCTGAACAGCCTCGATGTCARACCCCTGCGCAAACCCCGTATCCCC
ATGGAGACCTTCAGARAGGTGGGGATCCCCATCATCATAGCACTACTGAGCCTGGCGAGTATCATCATTGT
GGTTGTCCTCATCAAGGTGATTCTGGATAAATACTACTTCCTCTGCGGGCAGCCTCTCCACTTCATCCCGA
GGAAGCAGCTGTGTGACGGAGAGCTGGACT STCCCTTGGGGGAGGACGAGGAGCACTGTGTCAAGAGCTTC
CCCGAAGGGCCTGCAGTGGCAGTCCGCCTCTCCARGGACCGATCCACACTGCAGGTGCTGGACTCGGCCAC
AGGGAACTGGTTCTCTGCCTGTTTCGACAACTTCACAGAAGCTCTCGCTGAGACAGCCTGTACGCAGATGG
éCTACAGCAGAGCTGTGGAGATTGGCCCAGACCAGGATCTGGATGTTGTTGAAATCACAGAAAACAGCCAG
GAGCTTCGCATGCGGARACTCAAGTGGGCCCTGTCTCTCAGGCTCCCTGGTCTCCCTGCACTGTCTTGCCTG
TGGGAAGAGCCTGAAGACCCCCCGTGTGGT GEGTGGGGAGGAGGCCTCTGTGGATTCTTGGCCTTGGCAGG
TCAGCATCCAGTACGACARACARGCACGTCTGTGGAGGGAGCATCCTGGACCCCCACTGGGTCCTCACGGCA
GCCCACTGCTTCAGGAAACATACCGATGTGTTCAACTGGAAGGTGCGGGCAGGCTCAGACAARACTGGGCAG
CTTCCCATCCCTGGCTGTGGCCRAGATCATCATCATTGAATTCAACCCCATGTACCCCARAGACAATGACA
TCGCCCTCATGAAGCTGCAGTTCCCACTCACTTTCTCAGGCACAGTCAGGCCCATCTGTCTGCCCTTCTTT
GATGAGGAGCTCACTCCAGCCACCCCACTCTGGATCATTGGATGGGGCT T TACGARGCAGAATGGAGGGAA
GATGTCTGACATACTGCTGCAGGCGTCAGTICCAGGTCATTGACAGCACACGGTGCAATGCAGACGATGCGT
ACCAGGGGGAAGTCACCGAGAAGATGATGT GTGCAGGCATCCCGGARGGEEETGTGGACACCTGCCAGGGT
GACAGTGGTGGGCCCCTGATGTRACCAATCTGACCAGTGGCATGTGGTGGGCATCGT TAGCTGGGGCTATGG
CTGCGGGGGCCCCGAGCACCCCAGGAGTATACACCAAGGTCTCAGCCTATCTCAACTGGATCTACAATGTCT
GGAAGGCTGAGCTGTARTGCTGCTGCCCCTTTGCAGTGCTGGGAGCCGCTTCCTTCCTGCCCTGCCCACCT
GGGGATCCCCCAAAGTCAGACACAGAGCAAGAGTCC CClT TGGGTACACCCCTCTGCCCACAGCCTCAGCAT
TTCTTGGAGCAGCAAAGGGCCTCAATTCCTGTAAGAGACCCTCGCAGCCCAGAGGCGCCCAGAGGAAGTCA
GCAGCCCTAGCTCGGCCACACTTGGTGCTCCCAGCATCCCAGGGAGAGACACAGCCCACTGAACRAGGTCT
CAGGGGTATTGCTAAGCCAAGAAGGAACTTTCCCACACTACTGAATGGAAGCAGGCTGTCTTGTARAAGCC
CAGATCACTGTGGGCTGGAGAGGAGARGGAAAGGGTCTGCGCCAGCCCTGTCCGTCTTCACCCATCCCCAA
GCCTACTAGAGCAAGAAACCAGTTGTAATATARAATGCACTGCCCTACTGTTGGTATGACTACCGTTACCT
ACTGTTGTCATTGTTATTACAGCTATGGCCACTATTATTARAGAGCTGTGTAACATCTCTGGCARRARAAL
ARARA
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FIGURE 112

MLQDPDSDQPLNSLDVKPLRKPRIPMETFRKVGIPIIIALLSLASIIIVVVLIKVILDKYYFLCG

QPLHFIPRKQLCDGELDCPLGEDEEHCVKSFPEGPAVAVRLSKDRSTLQVLDSATGNWFSACFDN
FTEALAETACRQMGYSRAVEIGPDQDLDVVEITENSQELRMRNSSGPCLSGSLVSLHCLACGKSL
KTPRVVGGEEASVDSWPWQVSIQYDKQHVCGGSILDPHWVLTAAHCFRKHTDVFNWKVRAGSDKL
GSFPSLAVAKIIIIEFNPMYPKDNDIALMKLQFPLTFSGTVRPICLPFFDEELTPATPLWIIGWG
FTKQNGGKMSDILLQASVQVIDSTRCNADDAYQGEVTEKMMCAGIPEGGVDTCQGDSGGPLMYQS
DOWHVVGIVSWGYGCGGPSTPGVYTKVSAYLNWIYNVWKAEL

Transmembrane domain:

amino acids 32-53 (typell)



Patent Application Publication Sep. 25,2003 Sheet 113 of 168 US 2003/0180846 A1

FIGURE 113

GGCTGGACTGGAACTCC TGGTCCCARGTGATCCACCCGCCTCAGCCTCCCAAGGTGCTGTGATTA
TAGGTGTAAGCCACCGTGTCTGGCCTCTGAACAACTTTTTCAGCAACTAAAAAAGCCACAGGAGT
TGAACTGCTAGGATTCTGACTéEgCTGTGGTGGCTAGTGCTCCTACTCCTACCTACATTAAAATC
TGTTTTTTGTTCTCTTGTAACTAGCCTTTACCTTCCTAACACAGAGGATCTGTCACTGTGGCTCT
GGCCCAAACCTGACCTTCACTCTGGAACGAGAACAGAGGTTTCTACCCACACCGTCCCCTCGAAG
CCGGGGACAGCCTCACCTTGCTGGCCTCTCGCTGGAGCAGTGCCCTCACCAACTGTCTCACGTCT
GGAGGCACTGACTCGGGCAGTGCAGGTAGCTGAGCCTCTTGGTAGCTGCGGCTTTCAAGGTGGGC
CTTGCCCTGGCCGTAGAAGGGATEQ&CAAGCCCGAAGATTTCATAGGCGATGGCTCCCACTGCCC
AGGCATCAGCCTTGCTGTAGTCAATCACTGCCCTGGGGCCAGGACGGGCCGTGGACACCTGCTCA
GAAGCAGTGGGTGAGACATCACGCTGCCCGCCCATCTAACCTTTTCATGTCCT@CACATCACCTG
ATCCATGGGCTAATCTGAACTCTGTCCCAAGGAACCCAGAGCTTGAGTGAGCTGTGGCTCAGACC
CAGARGGGETCTGCTTAGACCACCTGGTTTATGTGACAGGACTTGCATTCTCCTGGAARCATGAGG
GAACGCCGGAGGARAGCAAAGTGGCAGSGRAGGARCT TGTGCCARATTATGGGTCAGRARAGATG
GAGGTGTTGGGTTATCACARGGCATCGAGTCTCCTGCATTCAGTGGACATGTGGGGGRAGGGCTG
CCGATGGCGCATGACACACTCGGGACTCACCTC TGGGGCCATCAGACAGCCGTTTCCGCCCCGAT
CCACGTACCAGCTGCTGAAGéGCAACTGCAGGCCGATGCTCTCATCAGCCAGGCAGCAGCCAAAA
TCTGCGATCACCAGCCAGGEGCAGCCGTCTGGGAAGGAGCAAGCAAAGTGACCATTTCTCCTCCC
CTCCTTCCCTCTGAGAGGCCCTCCTATGTCCCTACTARARGCCACCAGCAAGACATAGCTGACAGG
GGCTAATGGCTCAGTGTTGGCCCAGGAGGTCAGCAAGGCCTGAGAGCTGATCAGAAGGGCCTGCT
CTGCGAACACGGAAATGCCTCCAGTAAGCACAGGC TGCARAATCCCCAGGCARRGGRCTGTGTGG
CTCAATTTAAATCATGT TCTAGTAATTGGAGCTGTCCCCAAGACCARAGGAGCTAGAGCTTGGTT
CAARTGATCTCCAAGGGCCCTTATACCCCAGGAGACTTTGATTTGAATTTGARACCCCARATCCA
AACCTAACAACCAGGTGCATTARGAAT CAGTTATTGCCGGGTGTGGTGGCCTGTAATGCCAACAT
TTTGGEGAGGCCGAGGCGGGTAGATCACCTGAGGTCAGGAGT TCAAGACCAGCCTGGCCAACATGE
TGAAACCCCTGTCTCTACTAAAAATACAAAAAAACTAGCCAGGCATGGTGGTGTGTGCCTGTATC
CCAGCTACTCGGGAGGCTGAGACAGGAGAATTACTTGAACCTGGGAGGTGAAGGAGGCTGAGACA
GGAGAATCACTTCAGCCTGAGCAACAL%GCGAGACTCTGTCTCAGAAAAAATAAAAAAAGAATTA
TGGTTATTTGTAR
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FIGURE 114

MLWWLVLLLLPTLKSVFCSLVTSLYLPNTEDLSLWLWPKPDLHSGTRTEVSTHTVPSKPGTASPC
WPLAGAVPSPTVSRLEALTRAVOVAEPLGSCGFQGGPCPGRRRD

Signal peptide:

amino acids 1-15
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FIGURE 115

CAGCAGTGGTCTCTCAGTCCTCTCAAAGCAAGGAAAGAGTACTGTGTGCTGAGAGACCATGGCAA
AGAATCCTCCAGAGARTTGTGRAGACTGTCACATTCTARATGCAGAAGCTTTTARATCCAAGAAA
ATATGTAAATCACTTAAGATTTGTGGACTGGTGTTTGGTATCCTGGCCCTAACTCTAATTGTCCT
GTTTTGGGGGAGCAAGCACTTCTGGCCGGAGGTACCCARARRAGCCTATGACATGGAGCACACTT

TCTACAGCAATGGAGAGAAGAAGARGATTTACATGGAAATTGATCCTGTGACCAGAACTGAAATA
TTCAGAAGCGGAAATGGCACTGATGAAACATTGGAAGTGCACGACTTTAAARACGGATACACTGE
CATCTACTICGTGGGTCTTCARAAATG TTTATCARAACTCAGATTAAAGTGATTCCTGAATTTT
CTGAACCAGAAGAGGAAATAGATGAGAATGAAGARAATTACCACAACTTTICTTTGAACAGTCAGTG
ATTTGGGTCCCAGCAGAAAAGCCTATTGAARACCGAGATTTTCTTAAARATTCCAARATTCTGGA
GATTTGTGATAACGTGACCATGTATTGGATCAATCCCACTCTRAATATCAGTTTCTGAGT TACAAG
ACTTTGAéGAGGAGGGAGAAGATCTTCACTTTCCTGCCAACGAAAAAAAAGGGATTGAACAAAAT
GAACAGTGGGTGGTCCCTCAAGT GARAGTAGAGAAGACCCGTCACGCCAGACAAGCARGTGAGGA
AGAACTTCCAATAAATGACTATACTGARAATGGAATAGAATTTGATCCCATGCTGGATGAGAGAG
GTTATTGTTGTATTTACTGCCGTCGAGGCAACCGCTATTGCCGCCGCGTCTGTGAACCTTTACTA
GGCTACTACCCATATCCATACTGCTACCAAGGAGGACGAGTCATCTGTCGTGTCATCATGCCTTG
TAACTGGTGGGTGGCCCGCATGCTGGGGAGGGTCI&&TAGGAGGTTTGAGCTCAAATGCTTAAAC
TGCTGGCAACATATAATAAATGCATGCTATTCAATGAATTTCTGCCTATGAGGCATCTGGCCCCT
GGTAGCCAGCTCTCCAGRATTACTTGTAGGTAATTCCTCTCTTCATGTTCTAATAARCTTCTACA
TTATCACCAAAAAARARAAARANANAR
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FIGURE 116

MAKNPPENCEDCHILNAEAFKSKKICKSLKICGLVFGILALTLIVLFWGSKHFWPEVPKKAYDME
HTFYSNGEKKKIYMEIDPVTRTEI FRSGNGTDETLEVHDFKNGYTGIYFVGLQKCEFIKTQIKVIP

EFSEPEEEIDENEEITTTFFEQSVIWVPAEKPIENRDFLKNSKILEICDNVTMYWINPTLISVSE
LQDFEEEGEDLHFPANEKKGIEQNEQWVVPQVKVEKTRHARQASEEELPINDYTENGIEFDPMLD
ERGYCCIYCRRGNRYCRRVCEPLLGYYPYPYCYQGGRVICRVIMPCNWWVARMLGRY

Important features of the protein:
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 92-95, 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



Patent Application Publication Sep. 25,2003 Sheet 117 of 168 US 2003/0180846 A1

FIGURE 117

GAGCTCCCCTCAGGAGCGCGTTAGCTTCACACCTTCGGCAGCAGGAGGGCGGCAGCTTCTCGCAGGCGGCA

GGGCGGGCGGCCAGGATCéggTCCACCACCACATGCCAAGTGGTGGCGTTCCTCCTGTCCATCCTGGGGCT
GGCCGGCTGCATCGCGGCCACCGGGATGGACATGTGGAGCACCCAGGACCTGTACGACAACCCCGTCACCT
CCGTGTTCCAGTACGARGGGCTCTGGAGGASCTGCGTGAGGCAGAGTTCAGGCTTCACCGARTGCAGGCCC
TATTTCACCATCCTGGGACTTCCAGCCATGCTGCAGGCAGTGCGAGCCCTGATGATCGTAGGCATCGTCCT
GGETGCCATT CGCCTCCTGGTATCCATCTTTGCCCTGARATGCATCCGCATTGGCAGCATGGAGGACTCIG
CCARRAGCCAACATGACACTGACCTCCGGGATCATGT TCATTGTCTCAGGTCTTTGTGCAATTGCTGGAGTG
TCTGTGTTTGCCAACATGCTGGTGACTAACTTCTGGATGTCCACAGCTAACATGTACACCGGCATGGGTGG
GATCGTGCAGACTGTTCAGACCAGGTACACATTTGGTGCGGCTCTGTTCGTGGGECTGGGTCGCTGGAGGCC
TCACACTAATTGGGGGTGTGATGATGTGCATCGCCTGCCGGGGCCTGGCACCAGAAGAAACCAACTACAAA
GCCETTTCTTATCATCCCTCAGGCCACAGTGTTGCCTACAAGCCTGGAGGCTTCAAGGCCAGCACTGGCTT
TGGGTCCARCACCARAARCAAGEAGATATACGATGGAGGTGCCCGCACAGAGGACGAGGTACARTCTTATC
CTTCCAAGCACGACTATGTGEééTGCTCTHAGACCTCTCAGCACGGGCGGAAGAAACTCCCGGAGAGCTCA
CCCARAAAACAAGGAGATCCCATCTAGATTI TCTTCTTGCTTTTGACTCACAGCTGGAAGT TAGRARAGCCT
CEATTTCATCTTTGGAGAGGCCARATGGTCTTAGCCTCAGTCTCTGTCTCTARATATTCCACCATAARACA
GCTGAGTTATTTATGAATTAGAGGCTATAGCTCACATTTTCAATCCTCTATTTCTTTTTTTAAATATARCT
TTCTACTCTGATGAGAGAATGTGGTTTTAATCTC TCTCTCACATTTTGATGATTTAGACAGACTCCCCCTC
TTCCTCCTAGTCAATAAACCCATTGATGAECTATTTCCCAGCTTATCCCCAAGAAAACTTTTGAAAGGAAA
GAGTAGACCCAAAGATGTTATTTTCTGCTGTTTGAATTTTGTCTCCCCACCCCCAARCTTGGCTAGTAATAA
ACACTTACTGAAGAAGAAGCAATAAGAGAAAGATATTTGTAATCTCTCCAGCCCATGATCTCGGTTTTCTT
ACACTGTGATCTTARAAGTTACCARACCAAAGTCATTTTCAGTTTGAGCCAACCARACCTTTCTACTGCTG
TTGACATCTTCTTATTACAGCAACACCATTCTAGGAGTTTCCTGAGCTCTCCACTGGAGTCCTCTTTCTGT
CGCGGGTCAGARATTGTCCCTAGATGAATGAGARAATTATTT TTTTTAATTTAAGTCCTARATATAGTTAR
AATARATAATGTTTTAGTAAAATGATACACTATCTCTGTGARATAGCCTCACCCCTACATGTGGATAGAAG
GAAATGARAARATAATTGCTTTGACATTGTCTATATGGTACT TTGTARAGTCATGCTTARGTACARATTCC
ATGARAAGCTCACACCTGTAATCCTAGCACTTTGGGAGGCTGAGGAGGAAGGATCACT TGAGCCCAGAAGT
TCGAGACTAGCCTGGGCAACATGGAGAAGCCCTGT CTCTACAAAATACAGAGAGAAAARATCAGCCAGTCA
TGCGTGGCATACACCTGTAGTCCCAGCATTCCGGGAGGCTGAGGT GGGAGGATCACT TGAGCCCAGGGAGET
TGCEGEECTGCAGTGAGCCATGAT CACACCACTGCACTCCAGCCAGGTGACATAGCGAGATCCTGTCTARAAR
AATAAARMAATAAATAATGGARCACAGCAAGTCCTAGGAAGTAGGTTAAAACTARTTCTTTAR



Patent Application Publication Sep. 25,2003 Sheet 118 of 168 US 2003/0180846 A1

FIGURE 118

MSTTTCQVVAFLLSILGLAGCIAATGMIMWS TQDLYDNPVTSVEQYEGLWRSCVRQSSGEFTECRP

YFTILGLPAMLOAVRAIMIVGIVLGAIGLLVSIFALKCIRIGSMEDSAKANMTLTSGIMFIVSGL
CAIAGVSVFANMLVINFWMSTANMY TGMGGMVQTVQOTRYTFGAALFVGWVAGGLTLIGGVMMCIA

CRGLAPEETNYKAVSYHASGHSVAYKPGGFKASTGFGSNTKNKKIYDGGARTEDEVQSYPSKHDY
v

Signal peptide:

amino acids 1-23

Transmenmbrane domains:

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

CCAAARACTCTTCTCT TCTGTGGCACAGEGARCCCTGCTTCAAAGCAGAAGTAGCAGTTCCGGAGTCC
AGCTGGCTAAAACTCATCCCAGAGGATAEEEﬁCAACCCATGCCTTAGAAATCGCTGGGCTGTTTCTTG
GTGGTGTTGGAATGGTGGGCACAGTGGCT GTCACTGTCATGCCTCAGTGGAGAGTGTCGGCCTTCATT
GAAAACAACATCGTGGTTTTTGAAAACTTCTGGGAAGGACTGTGGATGAATTGCGTGAGGCAGGCTAA
CATCAGGATGCAGTGCARAATCTATGATTCCCTGCTGGCTCTTTCTCCGGACCTACAGGCAGCCAGAG
GACTGATGTGTGCTGCTTCCGTGATGTCCTTCTTGGCTT TCATGATGGCCATCCTTGGCATGAAATGC
ACCAGGTGCACGGGECACAATGAGAAGGTGAAGGCTCACATTCTGCTGACGGCTGGAATCATCTTCAT
CATCACGGGCATGGTGGTGCTCATCCCTGTGAGCTGGGTTGCCAATGCCATCATCAGAGATTTCTATA
ACTCAATAGTGAATGTTGCCCAAAAACGTGAGCTTGGAGAAGCTCTCTACTTAGGATGGACCACGGCA
CTGGTGCTGATTGTTGGAGGAGCTCTGTTCTGCTGCGTTTTTTGTTGCAACGAAAAGAGCAGTAGCTA
CAGATACTCGATACCTTCCCATCGCACAACCCAAARARGTTATCACACCGGAARGAAGT CACCGAGCG
TCTACTCCAGAAGTCAGTATGTGZ&ETTGTGTATGTTTTTTTAACTTTACTATAAAGCCATGCAAATG
ACAAAAATCTATATTACTTTCTCAARATGGACCCCAARGAAACTTTGATTTACTGTTCTTAACTGCCT
AATCTTAATTACAGGAACTGTGCATCAGCTATTTATGAT TCTATAAGCTAT TTCAGCAGAATGAGATA
TTAAACCCAATGCTTTGATTGTTCTAGAAAGTATAGTAATTTGTT TTCTAAGGTGGT TCAAGCATCTA
CTCTTTTTATCATTTACTTCAAAATGAQATTGCTAAAGACTGCATTATTTTACTACTGTAATTTCTCC
ACGACATAGCATTATGTACATAGATGAGTGTAACATTTATATCTCACATAGAGACATGCTTATATGGT
TTTATTTAAAATGAAATGCCAGTCCATTACACTGAATAAATAGAACTCAACTATTGCTTTTCAGGGAA
ATCATGGATAGGGTTGAAGAAGGT TACTATTAATTGTTTAAAAACAGCTTAGGGATTAATGTCCTCCA
TTTATAATGAAGATTAABATGAAGGCTT TAATCAGCATTGTAAAGGAAATTGAATGGCTTTCTGATAT
GCTGTTTTTTAGCCTAGGAGTTAGAAATCCTAACTTCTTTATCCTCTTCTCCCAGAGGCTTTTTITTTT
CTTCTGTATTAAATTAACAT TTTTAARACGCAGATATTT TGTCAAGGGGCTTTGCATTCAAACTGCTT
TTCCAGCGGCTATACTCAGAAGAARGATARAAAGTGTGATC TAAGARAAAGTGAT GGTT TTAGGARAGTG
AARATATTTTTGTTTTTGTATT TCAAGAAGAATGATGCATTTTGACAAGAAATCATATATGTATGGAT
ATATTTTAATAAGTATTTGAGTACAGACTTTGAGGTTTCATCAATATAAATARAAGAGCAGARARATA

TGTCTTGGTTTTCATTTGCT TACCAAARARACAACARCAAAAAAAGTTGTCCTTTGAGAACTTCACCT
GCTCCTATGTGGGTACCTGAGTCAAAATTGTCATTTTTGTTCTGTGAAAAATARATTTCCTTCTTGTA
CCATTTCTGTTTAGTTTTACTAAAATCTGTAAATACTGTATTTTTCTGTTTATTCCAAATTTGATGAA
ACTGACAATCCAATTTGAAAGTTTGTGTCGACGTCTGTCTAGCTTAAATGAATGTGTTCTATTTGCTT
TATACATTTATATTAATARATTGTACATTTTTCTAATT
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FIGURE 120

MATHATEIAGLFLGGVGMVGTVAVTVMEQWRVSAFIENNIVVFENFWEGLWMNCVRQANIRMQCK

IYDSLLALSPDLQAARGLMCAASVMSFLAFMMAILGMKCTRCTGDNEKVKAHILLTAGIIFLIITG
MVVLIPVSWVANAIIRDEYNSIVNVAQKRELGEALYLGWTTALVLIVGGALFCCVFCCNEKSSSY
RYSIPSHRTTQOKSYHTGKKSPSVYSRSQYV

Signal peptide:

amino acids 1-17

Transmembrane domains:

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

GGAGAGAGGCGCGCGGGTGARAGGCGCATTGATGCAGCCTGCGGCGGCCTCGGAGCGCGGCGGAG
CCAGACGCTGACCACGTTCCTCTCCTCGGTCTCCTCCGCCTCCAGCTCCGCGCTGCCCGGCAGCC
GGGAGCCATGCGACCCCAGGGCCCCGCCGCCTCCCCGCAGCGGCTCCGCGGCCTCCTGCTGCTCC
TGCTGCTGCAGCTGCCCGCGCCGTCGAGCGCCTCTGAGATCCCCAAGGGGAAGCAAAAGGCGCAG
CTCCGGCAGAGGGAGGTGGTGGACCTGTATRATGGAATGTGCTTACAAGGGCCAGCAGGAGTGCC

TGGTCGAGACGGGAGCCCTGGGGCCAATGTTATTCCGGGTACACCTGGGATCCCAGGTCGGGATG
GATTCAAAGGAGAARAGGGGGAATGTCTGAGGGARAGCTTTGAGGAGT CCTGGACACCCAACTAC
AAGCAGTGTTCATGGAGTTCATTGAAT ' ATGGCATAGATCTITGGGAARATTGCGGAGTGTACATT
TACARAGATGCGTTCARATAGTGCTCTAAGAGTTTTGTTCAGTGGCTCACTTCGGCTAARATGCA
GAAATGCATGCTGTCAGCGTTGGTATTTCACATTCAATGGAGCTGAATGTTCAGGACCTCTTCCC
ATTGAAGCTATAATTTATTTGGACCAAGGAAGCCCTGAAATGAARTTCAACAATTAATATTCATCG
CACTTCTTCTGTGGRAGGACTTTGTGAAGGAATTGGTGCTGGATTAGTGGATGTTGCTATCTGGG
TTGGCACTTGTTCAGATTACCCAAAAGGAGATGCTTCTACTGGATGGAATTCAGTTTCTCGCATC
ATTATTGAAGAACTACCAAAATAAATGCTTTAATTTTCATTTGCTACCTCTTTTTTTATTATGCC
TTGGAATGGTTCACTTARATGACATTTTARATAAGTTTATGTATACATCTGAATGAAARAGCARAG
CTAAATATGTTTACAGACCAAAGTGTGATTTCACACTGTTTTTARATCTAGCATTATTCATTTTG
CTTCAATCAARAGTGGTTTCAATATTTTTTTTAGTTGGTTAGAATACTTTCTTCATAGTCACATT
CTCTCAACCTATAATTTGGAATATTGTTGTGGTCTITTTGTTTTTTCTCTTAGTATAGCATTTTTA
AAAARAATATAARAAGCTACCAATCTTTGTACAATTTGTAAATGTTAAGAATTTTTTTTATATCTGT
TAAATAAARATTATTTCCAACA
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FIGURE 122

MRPQGPAASPQRLRGLLLLLLLQLPAPSSASEIPKGKQKAQLRQREVVDLYNGMCLQGPAGVPGR

DGSPCGANVIPGTPGIPGRDGFKGEKGECLRESFEESWTPNYKQCSWSSLNYGIDLGKIAECTFTK
MRSNSALRVLFSGSLRLKCRNACCORWYFTFNGAECSGPLPIEATL IYLDQGSPEMNSTINIHRTS
SVEGLCEGIGAGLVDVAIWVGTCSDYPKGDASTGWNSVSRITIIEELPK

Signal peptide:

amino acids 1-30

Transmembrane domain:

amino acids 195-217
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FIGURE 123

GCTGAGCGTGTGCGCGGTACGGGGCTCTCCTGCCTTCTGGGCTCCAACGCAGCTCTGTGGCTGAR
CTGGGTGCTCATCACGGGAACTGCTGGCECTATGGAATACAGATGTGGCAGCTCAGGTAGCCCCAA
ATTGCCTGGARGAATACATCATGTITTTTCGATAAGAAGAAATTGTAGGATCCAGTTTTTITTITIA
ACCGCCCCCTCCCCACCCCCCARAAAAMACTGTAARAGATGCAAAAACGTAATATCCATGAAGATCC
TATTACCTAGGAAGATTTTGATGTTTTGCTGCGRAATGCGGTGTTGGGATTTATTTGTTCTTGGAG
TGTTCTGCGTGGCTGGCAAAGAATAATGTTCCAAAATCGGTCCATCTCCCAAGGGGTCCAATTTT
TCTTCCTGGGTGTCAGCGAGCCCTGACTCACTACAGTGCAGCTGACAGGGGCTCGTCATGCAALTG
GCCCCTARGCCAAAGCARARGACCTAAGGACGACCTTTGAACAATACARRGGATGGGTTTCARATG
TAATTAGGCTACTGAGCGGATCAGCTGTAGCACTGGTTATAGCCCCCACTGTCTTACTGACAATG
CTTTCTTCTGCCGAACGAGGATGCCCTAAGGGCTGTAGCTGTGAAGGCAAAATGGTATATTGTGA
ATCTCAGAAATTACAGGAGATACCCTCAAGTATATCTGCTGGTTGCTTAGGTTTGTCCCTTCGCT
ATAACAGCCTTCAAAAACTTAAGTATAATCAATTTAAAGGGCTCAACCAGCTCACCTGGCTATAC
CTTGACCATAACCATATCAGCAATATTGACGAAAATGCTTTTAATGGAATACGCAGACTCARAAGA
GCTGATTCTTAGTTCCAATAGAATCTCCTATTTTCTTAACAATACCTTCAGACCTGTGACAAATT
TACGGAACTTGGATCTGTCCTATAATCAGCTGCATTCTCTGGGATCTGAACAGTTTICGGGGCTTG
CGGAAGCTGCTGAGTTTACATTTACGGTCTAACTCCCTGAGAACCATCCCTGTGCGAATATTCCA
AGACTGCCGCAACCTGGAACTTTTGGACCTGGGATATAACCGGATCCGAAGTTTAGCCAGGAATG
TCTTTGCTGGCATGATCAGACTCARAGAACTTCACCTGGAGCACAATCAATTTTCCAAGCTCAAC
CTGGCCCTTTTITCCAAGGTTGGTCAGCCTTCAGAACCTTTACTTGCAGTGGAATARAATCAGTGT
CATAGGACAGACCATGTCCTGCACCTGGAGCTCCTTACAAAGGCTTGATTTATCAGGCAATGAGA
TCGAAGCTTTCAGTGGACCCAGTGTTTTCCAGTGTGTCCCGAATCTGCAGCGCCTCAACCTGGAT
TCCAACAAGCTCACATTTATTGGTCRAAGAGATTTTGGATTCTTGGATATCCCTCAATGACATCAG
TCTTGCTGGGAATATATGGGAATGCAGCAGAAATATTTGCTCCCTTGTARACTGGCTGAAAAGTT
TTAAAGGTCTAAGGGAGAATACAATTATCTGTGCCAGTCCCARAGAGCTGCAAGGAGTAAATGTG
ATCGATGCAGTGAAGAACTACAGCATCTGTGGCAARAGTACTACAGAGAGGTTTGATCTGGCCAG
GGCTCTCCCAAAGCCGACGTTTAAGCCCAAGCTCCCCAGGCCGAAGCATGAGAGCARACCCCCTT |
TGCCCCCGACGGTCGGGAGCCACAGAGCCCGGCCCAGAGACCGATGCTGACGCCGAGCACATCTCT
TTCCATAARATCATCGCGGGCAGCGTGGCGCTTTTCCTGTCCGTGCTCGTCATCCTGCTGGTTAT
CTACGTGTCATGGAAGCGGTACCCTGCGAGCATGARAGCAGCTGCAGCAGCGCTCCCTCATGCGAA
GGCACAGGAARAAGARAAGACAGTCCCTAAAGCAAATGACTCCCAGCACCCAGGAATTTTATGTA
GATTATAAACCCACCAACACGGAGACCAGCGAGATGCTGCTGAATGGGACGGGACCCTGCACCTA
TAACARATCGGGCTCCAGGGAGTGTGAGGTATGAACCATTGTGATAAAMAGAGCTCTTARAAGCT
GGGAAATAAGTGGTGCTTTATTGAACTCTGGTGACTATCAAGGGAACGCGATGCCCCCCCTCCCC
TTCCCTCTCCCTCTCACTTTGGTGGCAAGATCCTTCCTTGTCCGTTTTAGTGCATTCATAATACT
GGTCATTTTCCTCTCATACATAATCARACCCATTGARATTTARATACCACAATCAATGTGAAGCTT
GAACTCCGGTTTAATATAATACCTATTGTATAAGACCCTTTACTGATTCCATTAATGTCGCATTT
GTTTTAAGATAAAACTTCTTTCATAGGTAAAAAAAARARA
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FIGURE 124

MGFNVIRLLSGSAVALVIAPTVLLTMLSSAERGCPKGCRCEGKMVYCESQKLQEIPSSISAGCLG
LSLRYNSLOKLKYNQFKGLNQLTWLYLDHNHISNIDENAFNGIRRLKELILSSNRISYFLNNTFR
PVTNLRNLDLSYNQLHSLGSEQFRGLRKLLSLHLRSNSLRTIPVRIFQDCRNLELLDLGYNRIRS
LARNVFAGMIRLKELHLEENQEFSKLNLALFPRLVSLONLYLQWNKISVIGQTMSWTWSSLORLDL
SGNEIEAFSGPSVEFQCVPNLQRLNLDSNKLTFIGQEILDSWISLNDISLAGNIWECSRNICSLVN
WLKSFKGLRENTIICASPKELQGVNVIDAVKNYSICGKSTTERFDLARALPKPTFKPKLPRPKHE
SKPPLPPTVGATEPGPETDADAEHISFHKIIAGSVALFLSVLVILLVIYVSWKRYPASMKOLOOR
SILMRRHRKKKRQSLKOMTPSTQEFYVDYKPTNTETSEMLLNGTGPCTYNKSGSRECEV

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, 496-499, 504-507

cAMP~ and cGMP-dependent protein kinase phosphorylation site.

aminc 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

CCGTTATCGTCTTGCGCTACTGCTGAéEETCCGTCCCGGAGGAGGAGGAGAGGCTTTTGCCGCTG

ACCCAGAGATGGCCCCGAGCGAGCARATTCCTACTGTCCGGCTGCGCGGCTACCGTGGCCGAGCT
AGCAACCTTTCCCCTGGATCTCACARARACTCGACTCCARATGCAAGGAGARGCAGCTCTTGCTC
GGTTGGGAGACGGTGCAAGAGAATCTGCCCCCTATAGGGGAATGGTGCGCACAGCCCTAGGGATC
ATTGAAGAGGAAGGCTTTCTAARGCTTTGGCARGGAGTGACACCCGCCATTTACAGACACGTAGT
GTATTCTGGAGGTCGAATGGTCACATATGAACATCTCCGAGAGGTTGTGTTTGGCARAAGTGAAG
ATGAGCATTATCCCCTTTGGAAATCAGTCATTGGAGGGATGATGGCTGGTGTTATTGGCCAGTTT
TTAGCCAATCCAACTGACCTAGTGARGGTTCAGATGCARATGGAAGGAARARGGAARCTGGARAGG
AABACCATTGCGATTTCGTGGTGTACATCATGCATTTGCARAAATCTTAGCTGAAGGAGGRAATAC
CAGGGCTTTGGGCAGGCTGGGTACCCAATATACARAGAGCAGCACTGGTGAATATGGGAGATTTA
ACCACTTATGATACAGTGAAACACTACTTGGTATTGAATACACCACTTGAGGACAATATCATGAC
TCACGGTTTATCAAGTTTATGTTCTGGACTGGTAGCTTCTATTCTGGGAACACCAGCCGATGTCA
TCAAARGCAGRATAATGAATCAACCACGAGATARACAAGGAAGGGGACTTTTGTATAARTCATCG
ACTGACTGCTTGAT TCAGGCTGTTCAAGGTGARGGATTCATGAGT CTATATARAGGCTTTTTACC
ATCTTGCCTGAGAATGACCCCTTGGTCAATGGTGT TCTGGCTTACT TATGARARAATCAGAGAGA
TGAGTGGAGTCAGTCCATTTTAA
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FIGURE 126

MSVPEEEERLLPLTQRWPRASKFLLSGCAATVAELATFPLDLTKTRLQMQGEAALARLGDGARES

APYRGMVRTALGIIEEEGFLKLWQGVTPAIYRHVVYSGGRMVTYEHLREVVFGKSEDEHYPLWKS
VIGGMMAGVIGQFLANPTDLVKVQMQMEGKRKLEGKPLRFRGVHHAFAKILAEGGIRGLWAGWVP
NIQRAALVNMGDLTTYDTVKHYLVLNTPLEDNIMTHGLSSLCSGLVASILGTPADVIKSRIMNQP
RDKQGRGLLYKSSTDCLIQAVQGEGFMSLYKGFLPSWLRMTPWSMVFWLTYEKIREMSGVSPF

Transmembrane domains:

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

CGCGGATCGGACCCAAGCAGGTCGGCGGCGGCGGCAGGAGAGCGGCCGGGCGTCAGCTCCTCGAC
CCCCGTGTCGGGCTAGTCCAGCGAGGCGGACGGGCGGCGTGGGCCCATGGCCAGGCCCGGCATGG

AGCGGTGGCGCGACCGGCTGGCGCTGGTGACGGGGGCCTCGGGGGGCATCGGCGCGGCCGTGGCC
CGGGCCCTGGTCCAGCAGGGACTGAAGGTGGTGGGCTGCGCCCGCACTGTGGGCAACATCGAGGA
GCTGGCTGCTGAATGTAAGAGTGCAGGCTACCCCGGGACTTTGATCCCCTACAGATGTGACCTAT
CAAATGAAGAGGACATCCTCTCCATGTTCTCAGCTATCCGTTCTCAGCACAGCGGTGTAGACATC
TGCATCAACAATGCTGGCTTGGCCCGGCCTGACACCCTGCTCTCAGGCAGCACCAGTGGTTGGAA
GGACATGTTCAATGTGAACGTGCTGGCCCTCAGCATCTGCACACGGGAAGCCTACCAGTCCATGA
AGGAGCGGAATGTGGACGATGGGCACATCATTAACATCAATAGCATGTCTGGCCACCGAGTGTTA
CCCCTGTCTGTGACCCACTTCTATAGTGCCACCAAGTATGCCGTCACTGCGCTGACAGAGGGACT
GAGGCAAGAGCTTCGGGAGGCCCAGACCCACATCCGAGCCACGTGCATCTCTCCAGGTGTGGTGG
AGACACAATTCGCCTTCAAACTCCACGACAAGGACCCTGAGAAGGCAGCTGCCACCTATGAGCAA
ATGAAGTGTCTCAAACCCGAGGATGTGGCCGAGGCTGTTATCTACGTCCTCAGCACCCCCGCACA
CATCCAGATTGGAGACATCCAGATGAGGECCCACGGAGCAGGTGACCTAGTGAC TGTGGGAGCTCC
TCCTTCCCTCCCCACCCTTCATGGCTTGCCTCCTGCCTCTGGATTTTAGGTGTTGATTTCTGGAT
CACGGGATACCACTTCCTGTCCACACCCCGACCAGGGGCTAGAAAATTTGTTTGAGATTTTTATA
PCATCTTGTCABATTGCTTCAGTTGTARATGTGAAARATGGGCTGGGGRARGGACGTGGTGTCCC
TAATTGTTTTACTTGTTAACTTGTTCTTGTGCCCCTGGGCACTTGGCCTTTGTCTGCTCTCAGTG
TCTTCCCTTTGACATGGGARAAGGAGT TGTGGCCARAATCCCCATCTICTTGCACCTCAACGTCTG
TGGCTCAGGGCTGGGGTGGCAGAGGGAGGCCTTCACCTTATATCTGTGTTGTTATCCAGGGCTCC
AGACTTCCTCCTCTGCCTGCCCCACTGCACCCTCTCCCCCTTATCTATCTCCTTCTCGGCTCCCC
AGCCCAGTCTTGGCTTCTTGTCCCCTCCTGGGGTCATCCCTCCACTCTGACTCTGACTATGGCAG
CAGAACACCAGGGCCTGGCCCAGTGGATTTCATGGTGATCATTAAAAAAGAAAAATCGCAACCAA
AAAAAAAAARA
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FIGURE 128

MARPGMERWRDRLALVTGASGGIGAAVARALVQQGLKVVGCARTVGNIEELAAECKSAGYPGTLI

PYRCDLSNEEDILSMFSAIRSQHSGVDICINNAGLARPDTLLSGSTSGWKDMFNVNVLALSICTR
EAYQSMKERNVDDGHIININSMSGHRVLPLSVTHFYSATKYAVTALTEGLRQELREAQTHIRATC
ISPGVVETQFAFKLHDKDPEKAAATYECMKCLKPEDVAEAVIYVLSTPAHIQIGDIQMRPTEQVT

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,
199-205

Short-chain alcohol dehyrogenase.
amino acids 30-42, 104-114
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FIGURE 129

AACTTCTAC&EQGGCCTCCTGCTGCTGGTGCTCTTCCTCAGCCTCCTGCCGGTGGCCTACACCAT
CATGTCCCTCCCACCCTCCTTTGACTGLCGGGCCGTTCAGGTGCAGAGTCTCAGTTGCCCGGGAGC
ACCTCCCCTCCCGAGGCAGTCTGCTCAGAGGGCCTCGGCCCAGRATTCCAGTTCTGGTTTCATGC
CAGCCTGTAARAGGCCATGGAACTTTGGGTGAATCACCGATGCCCATT TAAGAGGGTTTTCTGCCA
GGATGGARATGTTAGGTCGTTCTGTGTCTGCGCTGTTCATTTCAGTAGCCACCAGCCACCTGTGG
CCGTTGAGTGCTTGAAATGAGGARCT GAGAAAATTAATTTCTCATGTATTTTTCTCATTTATTTA

TTAATTTTTAACTGATAGTTGTACATAT TTGGGGGTACATGTGATATTTGGATACATGTATACAA
TATATAATGATCAAATCAGGGTAACTGGGATATCCATCACATCAAACATTTATTTTTTATTCTTT'
TTAGACAGAGTCTCACTCTGTCACCCAGGCTGGAGTGCAGTGGTGCCATCTCAGCTTACTGCAAC
CTCTIGCCTGCCAGGTTCAAGCGATTCTCATGCCTCCACCTCCCARGTAGCTGGGACTACAGGCAT
GCACCACAATGCCCAACTAATTTTTGTAT TTTTAGTAGAGACGGGGTTTTGCCATGTTGCCCAGG
CTGGCCTTGAACTCCTGGCCTCARACARTCCACTTGCCTCGGCCTCCCARAGTGTTATGATTACA
GGCGTGAGCCACCGTGCCTGGCCTARACATTTATCTT TTCTTTGTGT TGGGARCTTTGAAAT TAT
ACAATGAATTATTGTTAACTGTCATCTCCCTGCTGTGCTATGGAACACTGGGACTTCTTCCCTCT
ATCTAACTGTATATTTGTACCAGTTAACCAACCGTACTTCATCCCCACTCCTCTCTATCCTTCCC
ARCCTCTGATCACCTCATTCTACTCTCTACCTCCATGAGATCCACTTTTTTAGCTCCCACATGTG
AGTAAGAAAATGCAATATTTGTCITTCTIGTGCCTGGCTTATTTCACTTAACATAATGACTTCCTG
TTCCATCCATGTTGCTGCAAATGACAGGATTTCGTTCTTAATTTCAATTAARATAACCACACATG
GCAARAA
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FIGURE 130

MGLLLLVLFLSLLPVAYTIMSLPPSFDCGPFRCRVSVAREHLPSRGSLLRGPRPRIPVLVSCQPV
KGHGTLGESPMPFKRVFCQDGNVRSFCVCAVHFSSHCQPPVAVECLK

Important features of the protein:
Signal peptide:

amino acids 1-18

N-myristoylation site.

amino acids 86-92

Zinc carboxypeptidases, zinc-binding region 2 signature.

amino acids €8-79
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FIGURE 131

TTCTGAAGTAACGGAAGCTACCTTGTATAAAGACCTCAACACTGCTGACCATGATCAGCGCAGCCTGGAGC

ATCTTCCTCATCGGGACTAAAATTGGGCTGTTCCTTCARGTAGCACCTCTATCAGTTATGGCTARATCCTG
TCCATCTGTGTGTCGCTGCGATGCGGGTTTCATTTACTGTAATGATCGCTTTCTGACATCCATTCCAACAG
GAATACCAGAGGATGCTACAACTCTCTACCTTCAGAACAACCAAATAAATAATGCTGGGATTCCTTCAGAT
TTGAAAAACTTGCTGAAAGTAGAAAGAATATACCTATACCACAACAGTTTAGATGAATTTCCTACCAACCT
COCARAGTATGTAAAAGAGTTACATTTGCARGARARATAACATEAGGACTATCACTTATGATT CACTTTCAA
AAATTCCCTATCTGGAAGAATTACATTTAGATGACAACTCTGTCTCTGCAGTTAGCATAGAAGAGGGAGCA
TTCCGAGACAGCAACTATCTCCGACTGCTTTTCCTGTCCCGTAATCACCTTAGCACAATTCCCTGGGGTTT
GCCCAGGACTATAGAAGAACTACGCTTGGATGATAATCGCATATCCACTATTTCATCACCATCTCTTCAAG
GTCTCACTAGTCTAAAACGCCTGGTTCTAGATGGAAACCTGTTGAACAATCATGGTTTAGGTGACAAAGTT
TTCTTCAACCTAGT TAATTTGACAGAGCTGTCCCTGGT GCGGAATTCCCTGACTCCTGCACCAGTAAACCT
TCCAGGCACAAACCTGAGGAAGCTTTATCTTCAAGATAACCACATCAATCGGGTGCCCCCAAATGCTTTTT
CTTATCTAAGGCAGCTCTATCGACTGGATATGTCCAATAATARCCTARGTARTT TACCTCAGGGTATCTTT
GATGATTTGGACAATATAACACAACTGATTCTTCGCAACAATCCCTGGTATTGCGGGTGCAAGATGAAATG
GGTACGTGACTGGTTACAATCACTACCTGTGAAGGTCAACGTGCGTGGGCTCATGTGCCAAGCCCCAGAAA
AGGTTCGTGGGATGGCTATTAAGGATCTCAATGCAGAACTGTTTGATTGTAAGGACAGTGGGATTGTAAGC
ACCATTCAGATAACCACTGCAATACCCAACACAGTGTATCCTGCCCAAGGACAGTGGCCAGCTCCAGTGAC
CAAACAGCCAGATATTAAGAACCCCAAGCTCACTAAGGATCAACAAACCACAGGGAGTCCCTCAAGAAAAA
CAATTACAATTACTGTGAAGTCTGTCACCTCTGATACCATTCATATCTCTTGGAAACTTGCTCTACCTATG
ACTGCTTTGAGACTCAGCTGGCTTAAACTGGGCCATAGCCCGGCATTTGGATCTATAACAGAAACAATTGT
AACAGGGGAACGCAGTGAGTACTTGGTCACAGCCCTGGAGCCTGATTCACCCTATAAAGTATGCATGGTTC
CCATGGAAACCAGCAACCTCTACCTATTTGATGAAACTCCTGTTTGTATTGAGACTGAAACTGCACCCCTT
CCAATGTACARCCCTACAACCACCCTCAATCGAGAGCARGAGAAAGAACCTTACAAAARCCCCAATTTACC
TTTGGCTGCCATCATTGGTGGGGCTGTGGCCCTGGTTACCATTGCCCTTCTTGCTTTAGTGTGTTGGTATG
TTCATAGGAATGGATCGCTCTTCTCAAGGAACTGTGCATATAGCARAGGGAGCAGAAGAAAGGATGACTAT
GCAGAAGCTGGCACTAAGAAGGACAACTC TATCCTGGARATCAGGGARACTTCTTTTCAGATGTTACCAAT
ARGCAATGAACCCATCTCGAAGGAGGAGT TTGTARTACACACCATATTTCCTCCTARTGGAATGAATCTGT
ACAAAAACAATCACAGTGAAAGCAGTAGTAACCGAAGCTACAGAGACAGTGGTATTCCAGACTCAGATCAC
TCACACTCAEEQTGCTGAAGGACTCACAGCAGACTTGTGTTTTGGGTTTTTTAAACCTAAGGGAGGTGATG
GT
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FIGURE 132

MISAAWSIFLIGTKIGLFLQVAPLSVMAKSCPSVCRCDAGFIYCNDRFLTSIPTGIPEDATTLYL
QNNQINNAGIPSDLKNLLKVERIYLYHNSLDEFPTNLPKYVKELHLQENNIRTITYDSLSKIPYL

EELHLDDNSVSAVSIEEGAFRDSNYLRLLFLSRNHLSTIPWGLPRTIEELRLDDNRISTISSPSL
QGLTSLKRLVLDGNLLNNHGLGDKVFFNLVNLTELSLVRNSLTAAPVNLPGTNLRKLYLQDNHIN
RVPPNAFSYLRQLYRLDMSNNNLSNLPQGIFDDLDNITQLILRNNPWYCGCKMKWVRDWLQSLPV
KVNVRGLMCQAPEKVRGMAIKDLNAELFDCKDSGIVSTIQITTAIPNTVYPAQGQWPAPVTKQPD
IKNPKLTKDQQTTGSPSRKTITITVKSVTSDTIHISWKLALPMTALRLSWLKLGHSPAFGSITET
IVTGERSEYLVTALEPDSPYKVCMVPMETSNLYLFDETPVCIETETAPLRMYNPTTTLNREQEKE
PYKNPNLPLAAIIGGAVALVTIALLALVCWYVHRNGSLFSRNCAYSKGRRRKDDYAEAGTKKDNS
_ILEIRETSFQMLPISNEPISKEEFVIHTIFPPNGMNLYKNNHSESSSNRSYRDSGIPDSDHSHS

Important features of the protein:

Signal peptide:

amino acids 1-28

Transmembrane domain:

amino acids 531-552

N-glycosylation sites.

amino acids 226-229, 282-285, 296-299, 555-558, 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 159-180

Phospholipase A2 aspartic acid active site.

amino acids 34-44
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FIGURE 133

CCGTCATCCCCCTGCAGCCACCCTTCCCAGAGTCCTTTGCCCAGGCCACCCCAGGCTTCTTGGCA
GCCCTGCCGGGCCACTTGTCTTCéngCTGCCAGGGGGAGGTGGGAAGGAGGTGGGAGGAGGGCG
TGCAGAGGCAGTCTGGGCTTGGCCAGAGCTCAGGGTGCTGAGCGTGTGACCAGCAGTGAGCAGAG
GCCGGCCATGGCCAGCC TGGGGCTGCTGCTCCTGCTCTTACTGACAGCACTGCCACCGCTGTGGT
CCTCCTCACTGCCTGGGCTGGACACTGC TGAARGTARAGCCACCATTGCAGACCTGATCCTGTCT
GCGCTGGAGAGAGCCACCGTCTTCCTAGAACAGAGGCTGCCTGARATCAACCTGGATGGCATGGT
GGCGETCCGAGTGCTGGAAGAGCAGCTAARAAGTGTCCGGGAGRAGTGGGCCCAGGAGCCCCTGE
TGCAGCCGCTGAGCCTGCGCETGGGGATGCTGGGGGAGARGCTGGAGGCTGCCATCCAGAGATCC
CTCCACTACCTCAAGCTGAGTGATCCCAAGTACCTAAGAGAGTTCCAGCTGACCCTCCAGCCCGC
GTTTTGGAAGCTCCCACATGCCTGGATCCACACTGATGCCTCCTTGGTGTACCCCACGTTCGGGEC
CCCAGGACTCATTCTCAGAGGAGAGAAGTGACGTGTGCCTGGTGCAGCTGCTGGGAACCGGGALG
GACAGCAGCGAGCCCTGCGGCCTCTCAGACCTCTGCAGGAGCCTCATGACCAAGCCCGGLCTGLETC
AGGCTACTGCCTGTCCCACCARCTGCTCTTCTTCCTCTGGGCCAGAATGAGGGGATGCACACAGG
GACCACTCCAACAGAGCCAGGACTATATCAACCTCTTCTGCGCCARCATGATGGACTTGARCCGC
AGAGCTGAGGCCATCGGATACGCCTACCCTACCCGGGACATCTTCATGGARAACATCATGTTCTG
TGEAATGGGCGGCTTCTCCGACTTCTACAAGCTCCGGTGGCTGGAGGCCATTCTCAGCTGGCAGA
AACAGCAGGAAGGATGCTTCGGGGAGCCTGATGCTGAAGATGAAGAAT TATCTARAGCTATTCAA
TATCAGCAGCATTTTTCGAGGAGAGTGAAGAGGCGAGAAAAACAATTTCCAGATTCTCGCTCTGT
TGCTCAGGCTGGAGTACAGTGGCGCAATCTCGGC TCACTGCAACCTTTGCCTCCTGGGTTCAAGC
ARTTCTCTTGCCTCATCCTCCCGAGTAGCTGGGACTACAGGAGCGTGCCACCATACCTGGCTAAT
TTTTATATTTTTTTAGTAGAGACAGGGTTTCATCATGTTGCTCATGCTGGTCTCGAACTCCTGAT
CTCARAGAGATCCGCCCACCTCAGGCTCCCARAGTGTGGGAT TATAGGTGTGAGCCACCGTGTICTG
GCTCAAAAGCACTTTCARAGAGACTGT ST TGAATARAGGGCCAAGGTTCTTGCCACCCAGCACTC
ATGGGGGCTCTCTCCCCTAGATGGC TG TCCTCCCACAACACAGCCACAGCAGTGGCAGCCCTGG
GTGGCTTCCTATACATCCTGGCAGAATACCCCCCAGCARACAGAGAGCCACACCCATCCACACCG
CCACCACCAAGCAGCCGCTGAGACGGACGGT TCCATGCCAGCTGCCTGGAGGAGGARCAGACCCC
TTTAGTCCTCATCCCT TAGATCCTGCAGGGCACGGATCACATCCTGGGAAGAAGGCATCTGGAGG
ATAAGCAAAGCCACCCCGACACCCAATCTTGGAAGCCCTGAGTAGGCAGGGCCAGGGTAGGTGGEG
GGCCOGGAGGGACCCAGGTETGAACGGAT GAATAAAGTTCAACTGCAACTGAAARARRNAAR
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FIGURE 124

MSARGRWEGGGRRACRGSLGLARAQGAERVTSSEQRPAMASLGLLLLLLLTALPPLWSSSLPGLD

TAESKATIADLILSALERATVFLEQRLEEINLDGMVGVRVLEEQLKSVREKWAQEPLLOPLSLRV
GMLGEKLEAATQRSLHYLKLSDPKYLRE FOLTLOQPGFWKLPHAWIHT DASLVYPTFGPQDSFSEE
RSDVCLVOLLGTGTDSSEPCGLSDLCRS LMTKPGCSGYCLSHQLLFFLWARMRGCTQGPLQQSQD
YINLFCANMMDLNRRAEAIGYAYPTRDIFMENIMFCGMGGFSDFYKLRWLEAILSWOKQQEGCEG
EPDAEDEELSKAIQYQOHFSRRVKRREKQFPDSRSVAQAGVOWRNLGS LOQPLPPGFKQEFSCLILP
SSWDYRSVPPYLANFYIFLVETGFHHVAHAGLELLISRDPPTSGSQSVGL

Important features of the protein:
Signal peptide:

amino acids 1-26

Transmembrane domain:

amino acids 39-56

Tyrosine kinase phosphorylation sites.

amino acids 149-156, 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

GGTCTGAGTGCAGAGCTGCTGTCATGGCGGCCGCTCTGTGEGGCTICTTITCCCGICCTGCTGCTG

CTGCTGCTATCGGGGCATGTCCAGAGCTCGGAGGTGCCCGGGGCTGCTGCTGAGGGATCGGGAGEG
GAGTGGGGTCGGCATAGGAGATCGCTTCAAGAT TGAGGGGCGTGCAGTTGTTCCAGGGGTGAAGC
CTCAGGACTGGATCTCGGCGGCCCGAGTGCTGGTAGACGGAGAAGAGCACGTCGGTTTCCTTAAG
ACAGATGGGAGTFTTGTGGTTCATGATATACCTTCTGGATCTTATGTAGTGGAAGTTGTATCTCC
AGCTTACAGATTTGATCCCGTTCGAGTGGATATCACTTCGAAAGGARARATGAGAGCAAGATATG
TGAATTACATCARAACATCAGAGGTTGTCAGACTGCCCTATCCTCTCCAAATGAAATCTTCAGGT
CCACCTTCTTACTTTATTAAAAGGGAATCGTGGGGCTGGACAGACTTTCTAATGAACCCAATGGT
TATGATGATGGTTCTTCCTTTATTGATATTTGTGCTTCTGCCTARAGTGGTCAACACAAGTGATC
CTGACATGAGACGGGARATGGAGCAGTCAATGAATATGCTGAATTCCAACCATGAGTTGCCTGAT
GTTTCTGAGT TCATGACAAGACTCTTCTCTTCARAATCATCTIGGCRAATCTAGCAGCGGCAGCAG
TAAARCAGGCAAARGTGGGGCTGGCARNAGGAGGTAGT CAGGCCGTCCAGAGCTGGCATTTGCAC
AARCACGGCAACACTGGGTGGCATCCARGTCTTGGARAACCGTGT GAAGCAACTACTATAARCTT
GAGTCATCCCGACGTTGATCTCTTACAACTGTGTATGTT
AACTTTTTAGCACATGTTTTGTACTTGGTACACGAGAAAACCCAGCTTTCATCTTTTGTCTGTAT
GAGGTCAATATTGATGTCACTGAATTAATTACAGTGTCCTATAGARAATGCCATTARTARATTAT
ATGAACTACTATACATTATGTATATTAATTAARAACATCTTAATCCAGAAATCAAAAAAAAARARR
AAAAAARAAAARAAR
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FIGURE 136

MAAALWGFFPVLLLLLLSGDVQSSEVPGARAEGSGGSGVGIGDRFKIEGRAVVPGVKPODWISAA

RVLVDGEEHVGFLKTDGSFVVHDIPSGSYVVEVVSPAYRFDPVRVDITSKGKMRARYVNYIKTSE
VVRLPYPLOMKSSGPPSYFIKRESWGWTDFLMNPMVMMMYLPLLI FVLLPKVVNTSDPDMRREME
OSMNMLNSNHELPDVSEFMTRLFSSKSSGKSSSGSSKTGKSGAGKRR

Important features of the protein:
Signal sequence:

amino acids 1-23

Transmembrane domain:

anmino 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
CCAGAAGGGTGAGCTACGTTGGCTTTCTGGAAGGGGAGGCTATATGCGTCAATTCCCCAAAACAA

GTTTTGACATTTCCCCTGAAATGTCATTCTCTATCTATTCACTGCAAGTGCCTGCTGTTCCAGGC
CTTACCTGCTGGGCACTAACGGCGGAGCCAGGATGGGGACAGAATAAAGGAGCCACGACCTGTGC
CACCAACTCGCACTCAGACTCTGARCTCAGACCTGAAATCTTCTCTTCACGGGAGGCTTGGCAGT
TTTTCTTACTCCTGTGGTCTCCAGATTTCAGGCCTAAGATGAAAGCCTCTAGTCTTGCCTTCAGC
CTTCTCTCTGCTGCGTTTTATCTCCTATGGACTCCTTCCACTGGACTGAAGACACTCAATTTGGG
AAGCTGTGTGATCGCCACAAACCTTCAGGARATACGAAATGGATTTTCTGAGATACGGGGCAGTG
TGCAAGCCAAAGATGGAAACATTGACATCAGAATCTTAAGGAGGACTGAGTCTTTGCAAGACACA
AAGCCTGCGAATCGATGCTGCCTCCTGCGCCATTTGCTAAGACTCTATCTGGACAGGGTATTTAA
AAACTACCAGACCCCTGACCATTATACTCTCCGGAAGATCAGCAGCCTCGCCAATTCCTTITCTTA
CCATCAAGARAGGACCTCCGGCTCTCTCATGCCCACATGACATGCCATTGTGGGGAGGAAGCAATG
AAGAAATACAGCCAGATTCTGAGTCACTTTGAARAGCTGGAACCTCAGGCAGCAGTTGTGARGGC
TTTGGGGGAACTAGACATTCTTCTGCAATGGATGCAGGAGACAGAATAGGAGGAARAGTGATGCTG
CTGCTAAGAATATTCGAGGTCAAGAGCTCCAGTCTTCAATACCTGCAGAGGAGGCATGACCCCAA
ACCACCATCTCTTTACTGTACTAGTCTTGTGCTGGTCACAGTGTATCTTATTTATGCATTACTTG
CTTCCTTGCATGATTGTCTTTATGCATCCCCAATCTTAATTGAGACCATACTTGTATAAGATTTT
TGTAATATCTTTCTGCTATTGGATATA TTATTAGTTAATATATTTATTTATTTTTTGCTATTTA
ATGTATTTATTTTTTTACTTGGACATGAAACTTTAAAAAAATTCACAGATTATATTTATAACCTG
ACTAGAGCAGGTGATGTATTTTTATACAGTAAAAAARAAANAACCTTGTAAATTCTAGAAGAGTGG
CTAGGGGGGTTATTCATTTGTAT TCAACTAAGGACATATTTACTCATGCTGATGCTCTGTGAGAT
ATTTGARATTGAACCAATGACTACTTAGGATGGGTTGTGGAATAAGTITTGATGTGGAATTGCAC
ATCTACCTTACAATTACTGACCATCCCCAGTAGACTCCCCAGTCCCATAATTGTGTATCTTCCAG
CCAGGAATCCTACACGGCCAGCATGTATTTCTACAAATAAAGTTTTCTTTCCATACCAAAAAAAA
AAPAAARDARA
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FIGURE 138

MRQFPKTSFDISPEMSFSIYSLOVPAVPGLTCWALTAEPGWGONKGATTCATNSHSDSELRPELE
SSREAWQFFLLLWSPDFRPKMKASSLAFSLLSAAFYLLWIPSTGLKTLNLGSCVIATNLQEIRNG

FSEIRGSVQAKDGNIDIRILRRTESLQL TKPANRCCLLRHLLRLYLDRVFKNYQTPDHYTLRKIS
SLANSFLTIKKDLRLSHAHMTCHCGEEAMKKYSQILSHFEKLEPQAAVVKALGELDILLOWMEET
E

Important features of the protein:
signal peptide:

aminc acids 1-42

¢AMP- and cGMP-dependent protein kinase phosphorylation sites.
amino acids 192-195, 225-22¢&

N-myristoylation sites.

amino acids 42-47, 46-51, 136-141
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FIGURE 139

CCTGGAGCCGGARGCGCGGCTECAGCAGGGCGAGGCTCCAGGTGGGGTCGGTTCCGCATCCAGCC
TAGCGTGTCCACG&ZECGGCTGGGCTCCGGGACTTTCGCTACCTGTTGCGTAGCGATCGAGGTGC
TAGGGATCGCGGTCTTCCTTCGGGGATTCTTCCCGGCTCCCEGTTCGTTCCTCTGCCAGAGCGGAA
CACGGAGCGGAGCCCCCAGCGCCCGAACCCTCGGCTGGAGCCAGTTCTAACTGGACCACGCTGCC
ACCACCTCTCTTCAGTAAAGTTGTTATTGTTCTGATAGATGCCTTGAGAGATGATTTIGTIGTTTG
GGTCAAAGGGTGTGARATTTATGCCCTACACAACTTACCTTGTGGARARAGGAGCATCTCACAGT
TTTGTGECTGAAGCAAAGCCACCTACAGT TACTATGCCTCGAAT CAAGGCATTGATGACGGGGAG
CCTTCCTGGCTTTGTCGACGTCATCAGGAACCTCAATTCTCCTGCACTGCTGGAAGACAGTGTGA
TAAGACAAGCAAAAGCAGCTGGAARARGAATAGTCTTTTATGGAGATGAAACCTGGGTTAAATTA
TTCCCARAGCATT TTGTGGAATATGATGGAACAACCTCATTTTTCGTGTCAGATTACACAGAGGET
GGATAATAATGTCACCAGGCATTTGGATARAGTAT TRAARAAGAGGAGATTGGGACATATTAATCC
TCCACTACCTGGGGCTGGACCACATTGGCCACATTTCAGGGCCCAACAGCCCCCTGATTGGGCAG
AAGCTGAGCGAGATGGACAGCGTGCTGATGARAGATCCACACCTCACTGCAGTCGAAGGAGAGAGA
GACGCCTTTACCCAATTTGCTGGTTCTTTGTGGTGACCATGGCATGTCTGARACAGGAAGTCACG
GGGCCTCCTCCACCGAGGAGGTGAATACACCTCTGATTTTAATCAGTTCTGCGTTTGARAGGAAR
CCCGGTGATATCCGACATCCAAAGCACGTCCAAI&QACGGATGTGGCTGCGACACTGGCGATAGC
ACTTGGCTTACCGATTCCAAAAGACAGTGTAGGGAGCCTCCTATTCCCACT TGTGGARGGAAGAL
CAATGAGAGAGCAGTTGAGATTTTTACATTTGAATACAGTGCAGCTTAGTARACTGTIGCAAGAG
AATGTGCCGTCATATGAAAAAGATCCTGGGTTTGAGCAGTTTARAAATGTCAGAAAGATTGCATGG
GAARCTGGATCAGACTGTACTTGGAGGARAAGCATTCAGAAGTCCTATTCARCCTGGGCTCCAAGG
TTCTCAGGCAGTACCTGGATGCTCTGAAGACGCTGAGCT TGTCCCTGAGTGCACARGTGGCCCAG
TTCTCACCCTGCTCCTGCTCAGCGTCCCACAGGCACTGCACAGAAAGGCTGAGCTGGAAGTCCCA
CTGTCATCTCCTGGGTTTTCTCTGCTCTTTTATTTGGTGATCCTGGTTCTTTCGGCCGTTCACGT
CATTGTGTGCACCTCAGCTGARAGTTCGTGCTACTTCTGTGGCCTCTCGTGGCTGGCGGCAGGCT
GCCTTTCGTTTACCAGACTCTGGTTGAACACCTGGTGTGTGCCAAGTGCTGGCAGTGCCCTGGAC
AGGGGGCCTCAGGGARGGACGTGGAGCAGCCTTATCCCAGGCCTCTGGGTGTCCCGACACAGGTG
TTCACATCTGTGCTGTCAGGTCAGATGCCTCAGTTCTTGGAAAGCTAGGTTCCTGCGACTGTTAC
CAAGGTGATTGTAARGAGCTGGCGGTCACAGAGGAACAAGCCCCCCAGCTGAGGGGGTGTGTGAA
TCGGACAGCCTCCCAGCAGAGGTGTGGGAGCTGCAGCTGAGGGAAGAAGAGACAATCGGCCTGGA
CACTCAGGAGGGTCARAAGGAGACTTGETCGCACCACTCATCCTGCCACCCCCAGAATGCATCCT
GCCTCATCAGGTCCAGATTTCTTTCCAAGGCGGACGTTTTCTGTTGGAATTCTTAGTCCTTGGCC
TCGGACACCTTCATTCGTTAGCTGGGGAGTGGTGGTGAGGCAGTGAAGAAGAGGCGGATGGTCAC
ACTCAGATCCACAGAGCCCAGGATCAAGGGACCCACTGCAGTGGCAGCAGGACTGTTGGGCCCCC
ACCCCAACCCTGCACAGCCCTCATCCCCTCTTGGCTTGAGCCGTCAGAGGCCCTGTGCTGAGTGT
CTGACCGAGRCACTCACAGCTTTGTCATCAGGGCACAGGCTTCCTCGGAGCCAGGATGATCTGTG
CCACGCTTGCACCTCGGGCCCATCTGGGCTCATGCTCTCTCTCCTGCTATTGAATTAGTACCTAG
CTGCACACAGTATGTAGTTACCAAAAGAATAAACGGCAATAAT TGAGAAARNARR




Patent Application Publication Sep. 25,2003 Sheet 140 of 168 US 2003/0180846 A1

FIGURE 140

MRLGSGTFATCCVAIEVLGIAVFLRGFFPAPVRSSARAEHGAEPPAPEPSAGASSNWITLPPPLE

SKVVIVLIDALRDDFVFGSKGVKFMPY T TYLVEKGASHSFVAEAKPPTVIMPRIKAIMTGSLPGE
VDVIRNLNSPALLEDSVIRQAKAAGKRIVFYGDETWVKLFPKHFVEYDGTTSFFVSDY TEVDNNV
TRHLDKVLKRGDWDILILHYLGLDHIGHISGPNSPLIGQKLSEMDSVIMKIHTSLOSKERETPLP
NLLVLCGDHGMSETGSHGASSTEEVNTPLILISSAFERKPGDIRHPKHVO

Important features of the protein:
Signal peptide:

amino acids 1-34

Transmembrane domain:

amino acids 58-76

N-glycosylation siﬁes.
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 sedquence.

amino acids 205-208
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FIGURE 141

GGCACGAGGCAAGCCTTCCAGGTTATCGTGACGCACCTTGARAGT CTGAGAGCTACTGCCCTACA
GAAAGTTACTAGTGCCCTAAAGCTGGCGCTGGCACTGATGTTACTGCTGCTGTTGGAGTACARCT
TCCCTATAGAAAACAACTGCCAGCACCTTAAGACCACTCACACCTTCAGAGTGAAGAACTTARAC
CCGAAGARATTCAGCATTCATGACCAGGATCACARAGTACTGGTCCTGGACTCTGGGAATCTCAT

AGCAGTTCCAGATAAARACTACATACGCCCAGAGATCTTCTTTGCATTAGCCTCATCCTTGAGCT
CAGCCTCTGCGGAGAAAGGAAGTCCGATTCTCCTGGGGGTCTCTAAAGGGGAGTTTTGTICTCTAC
TGTGACAAGGATAAAGGACARAGTCATCCATCCCTTCAGCTGAAGAAGGAGAAACTGATGAAGCT
GGCTGCCCAARAGGAATCAGCACGCCGGCCCTTCATCTTTTATAGGGCTCAGGTGGGCTCCTGGA
ACATGCTGGAGTCGGCGGCTCACCCCGGATGGTTCATCTGCACCTCCTGCAATTGTAATGAGCCT
GTTGGGGTGACAGATAAATTTGAGAACAGGARACACATTGAATTTTCATTTCAACCAGTTTGCAA
AGCTGARATGAGCCCCAGTGAGGT CAGCGAT TAGGAAACTGCCCCATTGAACGCCTTCCTCGCTA
ATTTGAACTAATTGTATAAAAACACCARACCTGCTCACT
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FIGURE 142

MLLLLLEYNFPIENNCQHLKTTHT FRVKNLNPKKFSIHDQODHKVLVLDSGNLIAVPDKNY IRPET

FFALASSLSSASAEKGSPILLGVSKGE FCLYCDKDKGQSHPSLOLKKEKLMKLAAQKESARRPEFT
FYRAQVGSWNMLESAAHPGWFICTSCNCNEPVGVTDKFENRKHIEFSFQPVCKAEMSPSEVSD

cAMP- and cGMP-dependent protein kinase phosphorylation site.

amino acids 33-36

N-myristoylation site.
amino acids 50-55, 87-92

Interleukin-1

amino acids 37-182
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FIGURE 143

CTAGAGAGTATAGCCCAGAAGGATGGCAGATGAGTGACTCCACATCCAGAGCTGCCTCCCTTTAA

TCCAGGATCCTGTCCTTCCTGTCCTGTAGGAGTGCCTGTTGCCAGTGTGGGGTGAGACAAGTTTG
TCCCACAGGGCTGTCTGAGCAGATAAGATTARGGGCTGGGTCTGTGCTCAATTAACTCCTGTGGG
CACGGGGCCTGGGAAGAGCARAGTCAGCGGTGCCTACAGTCAGCACCATGCTGGGCCTGCCGTGG
AAGGGAGGTCTGTCCTGGGCGCTGCTGCTGCTTCTCTTAGGCTCCCAGATCCTGCTGATCTATGC
CTGGCATTTCCACGAGCAANGGGACT G GATGAACACAATGTCATGGCTCGTTACCTCCCTGCCA
CAGTGGAGTTTGCTGTCCACACATTCAACCAACAGAGCAAGGACTACTATGCCTACAGACTGGGG
CACATCTTGAATTCCTGGAAGGAGCAGGTGGAGTCCAAGACTGTATTCTCAATGGAGCTACTGCT
GGGGAGAACTAGGTGTGGGAAATT TGAAGACGACATTGACAACTGCCATTTCCAARGRAAGCACAG
AGCTGAACAATACTTTCACCTGCTTCT TCACCATCAGCACCAGGCCCTGGATGACTCAGTTCAGC
CTCCTGAACAAGACCTGCTTGGAGGGATTCCACTGAGTGAARCCCACTCACAGGCTTGTCCATGT
GCTGCTCCCACATTCCGTGGACATCAGCACTACTCTCCTGAGGACTCTTCAGTGGCTGAGCAGCT
TTGGACTTGTTTGTTATCCTATTTTGCATGTIGT T TGAGATCTCAGATCAGTGTTT TAGAARATCC
ACACATCTTGAGCCTAATCATGTAGTGTAGATCATTARACATCAGCATTTTAAGAAAARRRARAARA
AAAAAAAAAPARAAAARARAAAAARARAAAAARANARARAAANAAAAAADAL



Patent Application Publication Sep. 25,2003 Sheet 144 of 168 US 2003/0180846 A1

FIGURE 144

MLGLPWKGGLSWALLLLLLGSQILLIYAWHFHEQRDCDEHENVMARY LPATVE FAVHTFNQQSKDY

YAYRLGHILNSWKEQVESKTVFSMELLLGRTRCGKFEDDIDNCHFQESTELNNTFTCFFTISTRP
WMTQFSLLNKTCLEGFH

Important features of the protein:
Signal peptide:

amino acids 1-25

N-glycosylation sites.
amino acids 117-121, 139-143

N-myristoylation site.

amino acids 9-15
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FIGURE 145

CTGTGCAGCTCGAGGCTCCAGAGGCACACTCCAGAGAGAGCCAAGGTTCTGACGCGATGAGGAAG

CACCTGAGCTGGTGGTGGCTGGCCACTGTCTGCATGCTGCTCTTCAGCCACCTCTCTGCGGTCCA
GACGAGGGGCATCAAGCACAGAATCAAGTGGAACCGGRAGGCCCTGCCCAGCACTGCCCAGATCA
CTGAGGCCCAGGTGGCTGAGRACCGCCCGGGAGCCTTCATCAAGCAAGGCCGCAAGCTCGACATT
GACTTCGGAGCCGAGGGCRAACAGGTACTACGAGGCCARCTACTGGCAGTTCCCCGATGGCATCCA
CTACAACGGCTGCTCTGAGGCTAATGTGACCAAGGAGGCATTTGTCACCGGCTGCATCARTGCCA
CCCAGGCGGCGARCCAGGGGGAGT TCCAGAAGCCAGACAACAAGCTCCACCAGCAGGTGCTCTGG
CGGCTGGTCCAGGAGCTCTGCTCCCTCAAGCATTGCGAGT TTTGGTTGGAGAGGGGCGCAGGACT
TCGGGTCACCATGCACCAGCCAGTGCTCCTCTGCCTTCTGGCTTTGATCTGGCTCATGGTGAAAT
AAGCT TGCCAGGAGGCTGGCAGTACAGAGCGCAGCAGCGAGCAAATCCTGGCARAGTGACCCAGCT
CTTCTCCCCCARACCCACGCGTGTTCTGRAGGTGCCCAGGAGCGGCGATGCACTCGCACTGCAAA
TGCCGCTCCCACGTATGCGCCCTGGTATGTGCCTGCGTTCTGATAGAT GGGGGACTGTGGCTTCT
CCGTCACTCCATTCTCAGCCCCTAGCAGAGCGTCTGGCACACTAGATTAGTAGTARATGCTTGAT
GAGAAGAACACATCAGGCACTGCGCCACCTGCTTCACAGTACTTCCCAACAACTCTTAGAGGTAG
GTGTATTCCCGTTTTACAGATAAGGAAACTGAGGCCCAGAGAGCTGARAGTACTGCACCCAGCATC
ACCAGCTAGARAGTGGCAGAGCCAGGATTCAACCCTGGCTTGTCTARCCCCAGGTTTTCTGCTCT
GTCCAATTCCAGAGCTGTCTGGTGATCACTTTATGTCTCACAGGGACCCACATCCARACATGTAT
CTCTAATGAAATTGTGAAAGCTCCATGTT TAGAAATAAATGCGAAAACACCTGA
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FIGURE 146

MRKHLSWWWLATVCMLLFSHLSAVQTRGIKHRIKWNRKALPSTAQITEAQVAENRPGAFIKQGRK
LDIDFGAEGNRY YEANYWQFPDGIHYNGCSEANVTKEAFVTGCINATQAANQGEFOKPDNKLHQQ
VLWRLVQELCSLKHCEFWLERGAGLRVTMHQPVLLCLLALIWLMVK

Important features of the protein:
Signal peptide:

amino acids 1-26

Transmembrane domain:

aminoe 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

GCCTTGGCCTCCCARAGGGCTGGGATTATAGGCGTGACCACCATGTCTGGTCCAGAGTCTCATTT
CCTGATGAT TTATAGACTCARAGAAAACTCATGT TCAGAAGCTCTCTTCTCTTCTGGCCTCCTCT

CTGTCTTCTTTCCCTCTTTCTTCTTATTTTAAT TAGTAGCATCTACTCAGAGTCATGCAAGCTGG
AAATCTTTCATTTTGCTTGTCAGTGGGGTAGGTCACTGAGTCTTAGT TETTATTTTTTGARATTT
CAACTTTCAGATTCAGGGGGTACATGTGAAGGTTTIGT TTTATGAGTATATTGCATGATGCTGAGG
TTTGGGGT
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FIGURE 148

MFRSSLLFWPPLCLLSLFLLILISSIYSESCKLEIFHFACQWGRSLSLSFYFLKFQLSDSGGTCE
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

GTCTCCGCGTCACAGGAACTTCAGCACCCACAGGGCGGACAGCGCTCCCCTCTACCTGGAGACTTGAC
TCCCGCECECCCCAACCCTGCTTATCCCT TGACCGTCGAGTGTCAGAGATCCTGCAGCCGCCCAGTCC
CGGCCCCTCTCCCGCCCCACACCCACCCTCCTGGCTCTTCCTGTTTTTACTCCTCCTTTTCATTCATA
ACAAAAGCTACAGCTCCAGGAGCCCAGCGCCGGGCTGTGACCCAAGCCGAGCGTGGAAGA&EQGGGTT
CCTCGGGACCGGCACTTGGATTCTGGTGTTAGTGCTCCCGATTCAAGCTTTCCCCAAACCTGGAGGAA
GCCAAGACAAATCTCTACATAATAGAGAATTAAGTGCAGAAAGACCTTTGAATGAACAGAITGCTGAA
GCAGAAGAAGACAAGATTAAAAAAACAJ?HTCTCCAGAAAA@AAGCCAGGTCAGAGCAACTATTCTTT
TGTTGATAACTTGAACCTGCTAAAGGCAATAACAGARAAGGAAAAAAT TGAGAAAGARAGACAATCTA
TAAGAACCTCCCCACTTGATAATAAGTTGAATGTGGAAGATGTTGATTCAACCARGAATCGRAAACTG
ATCGATGATTATGACTCTACTAAGAGTGGATTGGATCATAAATTTCAAGATGATCCAGATGGTCTTCA

TCAACTAGACGGGACT CCTTTAACCGCTGAAGACATTGTCCATARARAT CGCTGCCAGGATTTATGAAG
AAAATGACAGAGCCGTGTTTGACAAGATTGTTTCTAAACTACTTAAT&TCGGCCTTATCACAGAAAGC
CAAGCACATACACTGGAAGATGAAGTAGCAGAGGTTTTACAAARATTAATCTCARAGGAAGCCAACAR
TTATGAGGAGGAT CCCAATAAGCCCACAAGCTGGACTGAGAATCAGGC TGGAARAATACCAGAGAARG
TGACTCCAATGGCAGCAATTCAAGATGGTCTTGCTAAGGGAGAAAACGATGAAACAGTATCTARCACA
TTAACCTTGACAAATGGCTTGGAAAGGACAACTAAAACCTACAGTGAAGACAACTTTGAGGAACTCCA
ATATTTCCCAAATTTCTATGCGCTACTGAAAAGTATT GATTCAGARAAAGAAGCARAAGAGAARGAAA
CACTGATTACTATCATGAAAACACTGATTGACTTTGTGAAGATGATGGTGAAATATGGAACAATATCT
CCAGAAGAAGGTGTTTCCTACCTTGARAACTT GCGATGAAATGATTGCTCTTCAGACCAAARRCARGCT
AGAAAARAAATGCTACTGACAATATAAGCAAGCTTTTCCCAGCACCATCAGAGARGAGTCATGAAGARR
CAGACAGTACCAAGGAAGAAGCAGCTAAGATGGAARAGGAATATGGAAGCTTGAAGGATT CCACARAR
GATGATAACTCCAACCCAGGACCGAAAGACAGATGAACCCAAAGGARARACAGAAGCCTATTTGGAAGC
CATCAGAAAAAATATTGAATGGTTGAAGAAACATGACAAAAAGGGARATARAGARGATTATGACCTTT
CAMAGATGAGAGACTTCATCAATAAACAAGCTGATGCTTATGTGGAGARAGGCATCCTTGACRAGGAA
GAAGCCGAGGCCATCAAGCGCATTTATAGCAGCCTGzééAAATGGCAAAAGATCCAGGAGTCTTTCAA
CTGTTTCAGABRAACATAATATAGCTTARAACACTTCTAATTCTGTGATTARAATTTTTITGACCCAAGG
GTTATTAGAAAGTGCTGAATTTACAGTAGTTAACCTTTTACAAGTGGTTAAAACATAGCTTTCTTCCC

GTAAAAACTATCTGAAAGTAAAGTTGTATGTAAGCTGAAAAARANAARARAAAARAR
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FIGURE 150

MGFLGTGTWILVLVLPIQAFPKPGGSQDKSLHNRELSAERPLNEQIAEAEEDKIKKTYPPENKPG
QSNYSFVDNLNLLKAITEKEKIEKERQSIRSSPLDNKLNVEDVDS TKNRKLIDDYDSTKSGLDHEK
FQDDPDGLHOLDGTPLTAEDIVHKIAARIYEENDRAVFDKIVSKLLNLGLITESQAHTLEDEVAE
VLOKLISKEANNYEEDPNKPTSWTENQAGKIPEKVTPMAATQDGLAKGENDETVSNTLTLTNGLE
RRTKTYSEDNFEELQYFPNFYALLKSIDSEKEAKEKETLITIMKTLIDEVRMMVKYGTISPEEGV
SYLENLDEMIALQTKNKLEKNATDNI SKLFPAPSEKSHEETDSTKEEAARKMEKEYGSLKDSTKDD
NSNPGGKTDEPKGKTEAYLEATRKNIEWLKKHDKKGNKEDY DLSKMRDF INKQADAYVEKGILDK
EEAEAIKRIYSSL

N-glycosylation sites:
amino acids 68-71, 346-349, 350-353

Casein 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, 368-
341, 369-372, 382-385, 386-389, 387-390

N-myristoylation sites:

amino acids 143-148, 239-244
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FIGURE 151

CGGCTCGAGGC TCCCGCCAGGAGARAGGRACAT TCTGAGGGGAGT CTACACCCTGTGGAGCTCAA
GEEQGTCCTGAGTGGGGCGCTGTGCTTCCGAATGAAGGACTCGGCATTGAAGGTGCTTTATCTGC
ATAATAACCAGCTTCTAGCTGGAGGGCTGCATGCAGGGAAGGT CATTAARGGTGAAGAGATCAGC
GTGGTCCCCAATCGGTGGCTGGATGCCAGCCTGTCCCCCGTCATCCTGGGTGTCCAGGGTGGAAG
CCAGTGCCTGTCATGTGCGEGT GGGGCAGGAGCCCACTC TARCACTAGAGCCAGTGAACATCATGG
AGCTCTATCTTGGTGCCAAGGRATCCARGAGCT TCACCTTCTACCGGCGGGACATGGGGCTCACC
TCCAGCTTCGAGTCGGCTGCCTACCCGGGCTGGTTCCTGTGCACGGTGCCTGAAGCCGATCAGCC
TGTCAGACTCACCCAGCTTCCCGAGAAT GGTGGCTGGAATGCCCCCATCACAGACTTCTACTTCC
AGCAGTGTGACE&EGGCAACGTGCCCCCCAGAACTCCCTGGGCAGAGCCAGCTCGGGTGAGGGGT
GAGTGGAGGAGACCCATGGCGGACAATCACTCTCTCTGCTCTCAGGACCCCCACGTCTGACTTAG
TGGGCACCTGACCACTTTGTCTTCTGGTTCCCAGTTTGGATARATTCTGAGATTTGGAGCTCAGT
CCACGGTCCTCCCCCACTGGATGGTGCTACTGCTGTGGAACCTTGTARAAACCATGTGGGGTAAA
CTGGCAATAACATGARAAGATTTCTGTGGGGETGGGGTGGGGCAGTGGTGGGAATCATTCCTGCT
TAATGGTAACTGACAAGTGT TACCCTGAGCCCCGCAGGCCAACCCATCCCCAGTTGAGCCTTATA
GGGTCAGTAGCTCTCCACATGAAGTCCTGTCACTCACCACTGTGCAGGAGAGGGAGGTGGTCATA
GAGTCAGGGATCTATGGCCCTTGGCCCAGCCCCACCCCCTTCCCTTTAATCCTGCCACTGTCATA
TGCTACCTTTCCTATCTCT TCCCTCATCATCTTGTTGTGGGCATGAGGAGGTGGTGATGTCAGAA
GARAATGGCTCGACCTCAGARGATARAAGATAAGTAGGGTATGCTGATCCTCTTTTARAAACCCAA
GATACAATCARAATCCCAGATGCTGGT CTCTATTCCCATGARARAGTGCTCATGACATAT TGAGA
AGACCTACTTACAAAGTGGCATATATTGCAATTTATTTTAATTARAAGATACCTATTTATATATT
TCTTTATAGARAAAAGTCTGGAAGAGT TTACT TCAAT TGTAGCAATGTCAGGGTGGTGGCAGTAT
AGGTGATTTTTCTTTTAATTCTGTTAATTTATCTGTATTTCCTAATTTTTCTACAATGRAGATGA
ATTCCTTGTATAAAAATAAGARAAGAAATTAATCT TGAGGTAAGCAGAGCAGACATCATCTCTGA
TTGTCCTCAGCCTCCACTTCCCCAGAGTARATTCAAATTGARTCGAGCTCTGCTGCTCTGGTTGG
TTGTAGTAGTGATCAGGAAACAGATCT CAGCARAGCCACTGAGGAGGAGGCTGTGCTGAGTTTGT
GTGGCTGGAATCTCTGGGTAAGGAACTTAAAGRACAAARATCATCTGGTAATTCTTTCCTAGAAG
GATCACAGCCCCTCGGATTCCAAGGCATTGGATCCAGTCTCTAAGARGGCTGCTGTACTGGTTGA
ATTGTGTCCCCCTCAARATTCACATCCTTCTTGGAATCTCAGTCTGTGAGTTTATTTGGAGATAAG
GTCTCTGCAGATGTAGTTAGTTARGACAAGGTCATGCTGGATGARGGTAGACCTAAATTCAATAT
GACTGGTTTCCTTGTATGAARAGGAGAGGACACAGAGACAGAGGAGACGCGGGGAAGACTATGTA
ARGATGAAGGCAGAGATCGGAGTTTTGCAGCCACAAGCTAAGAAACACCAAGGATTGTGGCAACC
ATCAGAAGCTTGGAAGAGGCAAAGAAGRATTCTTCCCTAGAGGCTTTAGAGGGATARCGGCTCTG
CTGAAACCTTAATCTCAGACTTCCAGCCTCCTGAACGAAGARAGAATAAATTTCGGCTGTTTTAA
GCCACCAAGGATAATTGGTTACAGCAGCTCTAGGAAACTAATACAGCTGCTAAARTGATCCCTGT
CTCCTCGTGTTTACATTCTGTGTGTGTCCCCTCCCACAATGTACCARAGTTGTCTTTGTGACCAA
TAGAATATGGCAGAAGTGATGGCATGCCACTTCCARGATTAGGTTATAAAAGACACTGCAGCTTC
TACTTGAGCCCTCTCTCTCTGCCACCCACCGCCCCCAATCTATCTTGGCTCACTCGCTCTGGGEGE
AAGCTAGCTGCCATGCTATGAGCAGGCCTATARAGAGACTTACGTGGTAARARATGAAGTCTCCT
GCCCACAGCCACAT TAGTGAACCTAGRAGCAGAGACTCTGTGAGATAATCGATGTTTGTTGITTT
ARGTTGCTCAGTTTTGGTCTAARCTTGT TATGCAGCRAATAGATAAATAATATGCAGAGAARGAG
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FIGURE 152

MVLSGALCFRMKDSALKVLYLHNNQLLAGGLHAGKVIKGEEISVVPNRWLDASLSPVILGVQGGS
QCLSCGVGQEPTLTLEPVNIMELYLGAKESKSFTFYRRDMGLTSSFESAAYPGWFLCTVPEADQP
VRLTQLPENGGWNAPITDFYFQQCD '

N-myristoylation sites.

amine acids 29-34, 30-35, 60-65, 63-68, 73-78, 91-96, 106-111

Interleukin-l1l signature.

amino acids 111-131

Interleukin-1 proteins.

anino acids 8-29, 83-120, 95-134, 64-103
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FIGURE 153
CTTCAGAACAGGTTCTCCTTCCCCAGTCACCAGTTGCTCGAGT TAGAATTGTCTGCAATGGCCGC
CCTGCAGAAATCTGTGAGCTCTTTCCTTATGGGGACCCTGGCCACCAGCTGCCTCCTTCTCTTGG
CCCTCTTGGTACAGGGAGGAGCAGCTGCGCCCATCAGCTCCCACTGCAGGCTTGACAAGTCCAAC
TTCCAGCAGCCCTATATCACCAACCGCACCTTCATGCTGGCTARGGAGGCTAGCT TGGCTGATAA
CAACACAGACGTTCGTCTCATTGGGGAGAARCTGTTCCACGGAGTCAGTATGAGTGAGCGCTGCT
ATCTGATGAAGCAGGTGCTGAACTTCACCCTTGAAGAAGTGCTGTTCCCTCAATCTGATAGGTTC
CAGCCTTATATGCAGGAGGTGGTGCCCTTCCTGGCCAGGC TCAGCAACAGGCTAAGCACATGTCA
TATTGAAGGTGATGACCTGCATATCCAGAGGAATGTGCAARAGCTGAAGGACACAGTGAARAAGC
TTGGAGAGAGTGGAGAGATCARAGCAATTGGAGAACTGGATTTGCTGTTTATGTCTCTGAGAAAT
GCCTGCATngécCAGAGCAAAGCTGAAAAATGAATAACTAACCCCCTTTCCCTGCTAGAAATAA
CAATTAGATGCCCCAAAGCGATTTTTTTTAACCARAAGGAAGATGGGAAGCCARACTCCATCATG
ATGGGTGGATTCCAAATGAACCCCTGCGTTAGTTACAAAGGARACCAATGCCACTTTTGTTTATA
AGACCAGAAGGTAGACTTTCTAAGCATAGATATT TATTGATAACATTTCATTGTAACTGGTGTIC
TATACACAGAARAACAATTTATTTTTTAAATAATTGTCTTTTTCCATARRAAAGATTACTTTCCAT
TCCTTTAGGGGARAAAACCCCTAAATAGCTTCATGTTTCCATAATCAGTACTTTATATTTATARA
TGTATTTATTATTATTATAAGACTGCATTTTATTTATATCATTTTATTAATATGGATTTATTTAT
AGAAACATCATTCGATATTGCTACTTGAGTGTAAGGCTAATATTGATATTTATGACAATAATTAT

AGAGCTATAACATGTTTATTTGACCTCAATAAACACTTGGATATCCC
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FIGURE 154

MAALQOKSVSSFIMGTLATSCLLLLALLVQGGARAPISSHCRLDKSNFQQPY ITNRTFMLAKEASL
ADNNTDVRLIGEKLFHGVSMSERCYLMKQOVLNFTLEEVLFPQSDRFQPYMQEVVPFLARLSNRLS
TCHIEGDDLHIQRNVQKLKDTVKKLGESGEIKAIGELDLLFMSLRNACI

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, 82-88

Prokaryotic membrane lipoprotein lipid attachment site.

amino acids 10-21
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FIGURE 155

GGCTTGCTGAAAATAAAATCAGGACTCCTAACCTGCTCCAGTCAGCCTGCTTCCACGAGGCCTGT

CAGTCAGTGCCCGACTTGTGACTGAGTGIGCAGTGCCCAGCATGTACCAGGTCAGTGCAGAGGGC
TGCCTGAGGGCTGTGC TGAGAGGGAGAGGAGCAGAGATGC TGCTGAGGGTGGAGGGAGGCCAAGC
TGCCAGGTTTGGGGC TGGGGGCCAAGTGGAGTGAGARACTGGGATCCCAGGGGGAGGGTGCAGAT
QAGGGAGCGACCCAGATTAGGTGAGGACAGTTCTCTCATTAGCCTTTTCCTACAGGTGGTTGCAT
TCTTGGCAATGGTCATGGGAACCCACACCTACAGCCACTGCCCCAGCTGCTGCCCCAGCAAAGGEG
CAGGACACCTCTGAGGAGCTGCTGAGGTGGAGCACTGTGCCTGTGCCTCCCCTAGAGCCTGCTAG
GCCCARACCGCCACCCAGAGTCCTGTAGGGCCAGTGAAGATGGACCCCTCAACAGCAGGGCCATCT
CCCCCTGGAGATATGAGT TGGACAGAGACTTGAACCGGCTCCCCCAGGACCTGTACCACGCCCGT
TGCCTGTGCCCGCACTGCGTCAGCCTACAGACAGGCTCCCACATGGACCCCCGGGGCAACTCGGA
GCTGCTCTACCACAACCAGACTGTCTTCTACAGGCGGCCATGCCAT GGCGAGRAGGGCACCCACA
AGGGCTACTGCCTGGAGCGCAGGCTGTACCGTGTTICCTTAGCTTGTGTGTGTGTGCGGCCCCGT
GTGATGGGCE@QCCGGACCTGCTGGAGGCTGGTCCCTTTTTGGGAAACCTGGAGCCAGGTGTACA
ACCACTTGCCATGAAGGGCCAGGATGCCCAGATGCTTGGCCCCTGTGAAGTGCTGTCTGGAGCAG
CAGGATCCCGGGACAGGATGGGGGGCTTTGGGGAAAACCTGCACTTCTGCACATTTTGAAAAGAG
CAGCTGCTGCTTAGGGCCGCCGGAAGCTGGTGTCCTGTCATTTTCTCTCAGGARAGGTTTTCARA
GTTCTGCCCATTTCTGGAGGCCACCACTCCTGTCTCTTCCTCTTTTCCCATCCCCTGCTACCCTG
GCCCAGCACAGGCACTTTCTAGATATTTCCCCCTTGCTGGAGAAGARAGAGCCCCTGGTTTTATT
TGTTTGTTTACTCATCACTCAGTGAGCATCTACTTTGGGTGCATTCTAGTGTAGTTACTAGTCTT
TTGACATGGATGATTCTGAGGAGGAAGCTGTTATTGAATGTATAGAGATTITATCCAAATARATAT
CTTTATTTAAAAATGAARAA
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FIGURE 156

MRERPRLGEDSSLISLFLOVVAFLAMVMGTHTYSHWPSCCPSKGODTSEELLRWSTVPVEPPLEPA
RPNRHPESCRASEDGPLNSRAISPWRYELDRDLNRLPQDLYHARCLCPHCVSLOQTGSHMDPRGNS

ELLYHNQTVFYRRPCHGEKGTHKGYCLERRLYRVSLACVCVRPRVMG

Important features of the protein:
Signal peptide:

amino acids 1-32

N-glycosylation site.

amino acids 136-140

Tyrosine kinase phosphorylation site.

amino acids 127-135

N-myristoylation sites.

amino acids 44-50, 150-156
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FIGURE 157

CCGGCGATGTCGCTCGTGCTGCTARAGCCTGGCCGCGCTGTGCAGGAGCGCCGTACCCCGAGAGCC

GACCGTTCAATGTGGCTCTGAAACTGGGCCATCTCCAGAGTGGAT GCTACRACATGATCTAATCC
CCGGAGACTTGAGGGACC TCCGAGTAGAACCTGTTACARCTAGTGTTGCAACAGGGGACTATTCA
ATTTTGATGAATGTAAGC TGGGTACTCCGGGCAGATGCCAGCATCCGCTTGTTGAAGGCCACCAA
GATTTGTGTGACGGGCARAAGCAACTTCCAGTCCTACAGCTGTGTGAGGTGCAAT TACACAGAGG
CCTTCCAGACTCAGACCAGACCCTCTGGTGGTARATGGACATTTTCCTACATCGGCTTCCCTGTA
GAGCTGBACACAGTCTATTTCATTGGGGCCCATAATATTCCTAATGCARATATGAATGARGATGG
CCCTTCCATGTCTGTGAATTTCACCICACCAGGCTGCCTAGACCACATAATGARATATARAARAR
AGTGTGTCAAGGCCGGRAGCCTGTGGGATCCGAACATCACTGCTTGTAAGARGAATGAGGAGACA
GTAGRAGTGAACTTCACAACCACTCCCCTGGGARACAGATACATGGCTCTTATCCARCACAGCAC
TATCATCGGGTTTTCTCAGGTGTTTGAGCCACACCAGAAGAAACAAACGCGAGCTTCAGTGGTGA
TTCCAGTGACTGGGGATAGTGAAGGTGCTACGGTGCAGCTGACTCCATATTTTCCTACTTGTGGC
AGCGACTGCATCCGACATAAAGGAACAGTTGTGCTCTGCCCACARACAGGCGTCCCTTTICCCTCT
GGATAACAACAAAAGCAAGCCGGGAGGCTGGCTGCCTCTCCTCCTGCTGTCTCTGCTGGTGGCCA
CATGGGTGCTGGTGGCAGGGATCTATCTAATGTGGAGGCACGARAGGATCAAGAAGACTTCCTTT
TCTACCACCACACTACTGCCCCCCATTARGGTTCTTGTGGTTTACCCATCTGARATATGTTTCCA
TCACACAATTTGTTACTTCACTGRAATTTCTTCARAACCATTGCAGAAGTGAGGTCATCCTTGARA
AGTGGCAGAAAAAGAAAATAGCAGAGATGGGTCCAGTGCAGTGGCTTGCCACTCAAARGAAGGCA
GCAGACAAAGTCGTCTTCCTTCTTTCCAATGACGTCAACAGTGTGIGCGATGGTACCTGTGGCAA
GAGCGAGGGCAGTCCCAGTGAGAACTCTCAAGACCTCTTCCCCCTTGCCTTTAACCTTTTCTGCA
GTGATCTAAGAAGCCAGATTCATCTGCACAAATACGTGGTGGTCTACTTTAGAGAGATTGATACA
AAAGACGATTACAARTGCTCTCAGTGTCTGCCCCAAGTACCACCTCATGAAGGATGCCACTGCTET
CTGTGCAGAACTTCTCCATGTCARGCAGCAGGTGTCAGCAGGAARAAGATCACAAGCCTGCCACG
ATGGCTGCTGCTCCTTGIAG
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FIGURE 158

MSLVLLSLAALCRSAVPREPTVQCGSETGPSPEWMLQHDLIPGDLRDLRVEPVTTSVATGDYSILMNVSWV

LRADASIRLLKATKICVTGKSNFQSYSCVRCNYTEAFQTQTRPSGGKWTESY IGFPVELNTVYFIGAHNIP
NANMNEDGPSMSVNFTSPGCLDHIMKYKKKCVKAGSLWDPN ITACKKNEETVEVNEFTTTPLGNRYMATL IQH
STIIGFSQVFEPHQKKQTRASVVIPVTGDSEGATVQLT PY FPTCGSDCIRHKGTVVLCPQTGVPEPLDNNK
SKPGGWLPLLLLSLLVATWVLVAGIYLMWRHERIKKTSFSTTTLLPPIKVLVVYPSEICFHHTICYFTEFL
QONHCRSEVILEKWQOKKKIAEMGPVOWLATCKKAADKVVFLLSNDVNSVCDGTCGKSEGSPSENSQDLEPLA
FNLFCSDLRSQIHLHKYVVVYFREIDTKDDYNALSVCPKYHLMKDATAFCAELLHVKQQVSAGKRSQACHD
GCCSL

Important features of the protein:
Signal peptide:

amino acids 1-14

Transmembrane domain:

amino acids 2950-309

N-glycosylation 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

AGCCACCAGCGCAACATGACAGTGAAGACCCTGCATGGCCCAGCCATGETCAAGTACTTGCTGCT
GTCGATATTGGGGCTTGCCTTTCTGAGGAGGCGGCAGCTCGGAARATCCCCAAAGTAGGACATA
CTTTTTTCCAARAGCCTGAGAGTTGCCCGCCTGTGCCAGGAGGTAGTATGAAGCTTGACATTGGC
ATCATCAATGAAAACCAGCGCGTTTCCATGTCACGTAACATCGAGAGCCGCTCCACCTCCCCCTG
GRATTACACTGTCACTTGGGACCCCAACCGGTACCCCTCGGAAGTTGTACAGGCCCAGTGTAGGA
ACTTGGGCTGCATCAATGCTCAAGGAAAGGAAGACATCTCCATGAATTCCGTTCCCATCCAGCAA
GAGACCCTGGTCGTCCGGAGGAAGCACCAAGGCTGCTCTGTTTCTTTCCAGT TGGAGAAGGTGCT
GGTGACTGTTGGCTGCACCTGCGTCACCCCTGTCATCCACCATGTGCAGTAAGAGGTGCATATCC
ACTCAGCTGAAGAAG
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FIGURE 160

MTVKTLHGPAMVKYLLLSILGLAFLSEARAARKIPKVGHTFFQKPESCPPVPGGSMKLDIGI INEN

QRVSMSRNIESRSTSPWNYTVTWDPNRYPSEVVQAQCRNLGCINAQGKEDISMNSVPIQQETLVV
RRKHQGCSVSFQLEKVLVTVGCTCVTPVIHHVQ

Signal sequence:

amino acids 1-30

N-glycosylation site.

amino acids 83-87

N?myristoylation sites.

amino acids 106-111, 136-141
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FIGURE 161

ACACTGGCCAAACAARAACGAAAGCACTCCGTGCTGGAAGTAGGAGGAGAGTCAGGACTCCCAGG
ACAGAGAGTGCACARACTACCCAGCACAGCCCCCTCCGCCCCCTCTGGAGGCTGAAGAGGGATTC
CAGCCCCTGCCACCCACAGACACGGGCTGACTGGGGTIGTCTGCCCCCCTTGGGGGGGGGCAGCAC
AGGGCCTCAGGCCTGGGTGCCACCTGGCACCTAGAAGATGCCTGTGCCCTGGTTCTTGCTGTCCT
TGGCACTGGGCCGARGCCCAGTGGTCCTTTCTCTGGAGAGGCTTGTGGGGCCTCAGGACGCTACC
CACTGCTCTCCGGGCCTCTCCTGCCGCCTCTGGGACAGTGACATACTCTGCCTGCCTGGGGACAT
CGTGCCIGCTCCGGGCCCCGTGCTGGCGCCTACGCACCTGCAGACAGAGCTGGTGCTGAGGTGCC
AGAAGGAGACCGACTGTGACCTCTGTCTGCGTGTGGCTGTCCACTTGGCCGTGCATGGGCACTGG
GAAGAGCCTGAAGATGAGGARAAGT TTGGAGGAGCAGCTGACTCAGGGGTGGAGGAGCCTAGGAA
TGCCTCTCTCCAGGCCCAAGTCGTGCTCTCCTTCCAGGCCTACCCTACTGCCCGCTGCGTCCTGC
TGGAGGTGCAAGTGCCTGCTGCCCTTGTGCAGTTTGGTCAGTCTGTGGGCTCTGTGGTATATGAC
TGCTTCGAGGCTGCCCTAGGGAGTGAGGTACGAATCTGGTCCTATACTCAGCCCAGGTACGAGAA
GGAACTCAACCACACACAGCAGCTGCCTGCCCTGCCCTGGCTCAACGTGTCAGCAGATGGTGACA
ACGTGCATCTGGTTCTGAATGTCTCTGAGGAGCAGCACT TCGGCCTCTCCCTGTACTGGAATCAG
GTCCAGGGCCCCCCAARACCCCGGTGGCACAAAAACCTGACTGGACCGCAGATCATTACCTTGAA
CCACACAGACCTGGTTCCCTGCCTCTGTATTCAGGTGTGGCCTCTGGAACCTGACTCCGTTAGGA
CGAACATCTGCCCCTTCAGGGAGGACCCCCGCGCACACCAGAACCTCTGGCAAGCCGCCCGACTG
CGACTGCTGACCCTGCAGAGCTGGCTGCTGGACGCACCGTGCTCGCTGCCCGCAGAAGCGGCACT
GTGCTGGCGGGCTCCGGGTGGGGACCCCTGCCAGCCACTGGTCCCACCGCTTTCCTGGGAGAACG
TCACTGTGGACAAGGT TCTCGAGTTCCCATTGCTGARAGGCCACCCTARCCTCTGTGTTCAGGTG
AACAGCTCGGAGAAGCTGCAGCTGCAGGAGTGCTTGTGGGCTGACTCCCTGGGGCCTCTCAAAGA
CGATGTGCTACTGTTGGAGACACGAGGCCCCCAGGACAACAGATCCCTCTGTGCCTTGGARCCCA
GTGGCTGTACTTCACTACCCAGCAAAGCCTCCACGAGGGCAGCTCGCCTTGGAGAGTACTTACTA
CARGACCTGCAGTCAGGCCAGTGTCTGCAGCTATGGGACGATGACTT GGGAGCGCTATGGGCCTG
CCCCATGGACAAATACATCCACAAGCGCTGGGCCCTCGTGTGGCTGGCCTGCCTACTCTTTGCCG
CTGCGCTTTCCCTCATCCTCCTTCTCAARAAGGATCACGCGAAAGGGTGGCTGAGGCTCTTGAAA
CAGGACGTCCGCTCGGGGGCGGCCGCCAGGGGCCGCGCGGCTCTGCTCCTCTACTCAGCCGATGA
CTCGGGTTTCGAGCGCCTGGTGGGCGCCCTGGCGTCGGCCCTGTGCCAGCTGCCGCTGCGCGTGG
CCGTAGACCTGTGGAGCCGTCGTGARCTGAGCGCGCAGGGGCCCGTGGCTTGGTTTCACGCGCAG
CGGCGCCAGACCCTGCAGGAGGGCGGCGTGGTGGTCTTIGCTCTTCTCTCCCGGTGCGGTGGCGCT
GTGCAGCGAGTGGCTACAGGATGGGGTGTCCGGGCCCGGGGCGCACGGCCCGCACGACGCCTTCC
GCGCCTCGCTCAGCTGCGTGCTGCCCGACTTCTTGCAGGGCCGGGLGCCCGGCAGCTACGTGGGG
GCCTGCTTCGACAGGCTGCTCCACCCGGACGCCGTACCCGCCCTTTTCCGCACCGTGCCCGTCTT
CACACTGCCCTCCCAACTGCCAGACTTCCTGGGGGCCCTGCAGCAGCCTCGCGCCCCGCGTTCCG
GGCGGCTCCAAGAGAGAGCGGAGCAAGTGTCCCGGGCCCTTCAGCCAGCCCTGGATAGCTACTIC

CATCCCCCGGGGACTCCCGCGCCGGGACGCGGGGTGGCACCAGGGGCGGGACCTGEGECGGGGEA
CGGGACTTAAATAADAGGCAGACGCTGTTTTTCTARARARRR
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FIGURE 162

MPVPWELLSLALGRSPVVLSLERLVGPQDATHCSPGLSCRLWDSDILCLPGDIVPAPGPVLAPTHLQTELV
LRCQKETDCDLCLRVAVHLAVHGHWEEPEDEEKFGGAADSGVEEPRNASLQAQVVLSFQAYPTARCVLLEV

QVPAATVQFGQSVGSVVYDCFEAALGSEVRIWSYTQPRYEKELNHTQQLPAL.PWLNVSADGDNVHLVLNVS
EEQHFGLSLYWNQVQGPPKPRWHKNLTGPQIITLNHTDLVPCLCIQVWPLEPDSVRTNICPFREDPRAHQN
LWQAARLRLLTLQSWLLDAPCSLPARAALCWRAPGGDPCQPLVPPLSWENVTVDKVLEFPLLKGHPNLCVQ
VNSSEKLQLQECLWADSLGPLKDDVLLLETRGPQDNRSLCALEPSGCTSLPSKASTRAARLGEYLLODLOS
GQCLOLWDDDLGALWACPMDKY THKRWALVWLACLLFAAALSLILLLKKDHAKGWLRLLKQDVRSGARARG
RAATLLYSADDSGFERLVGALASALCQLPLRVAVDLWSRRELSAQGPVAWFHAQRRQTLOEGGVVVLLESP
GAVALCSEWLQDGVSGPGAHGPHDAFRASLSCVLPDFLOGRAPGSYVGACEFDRLLHPDAVPALFRTVPVET
LPSQLPDFLGALQQPRAPRSGRLOERAEQVSRALQOPALDSY FHPPGTPAPGRGVGPGAGPGAGDGT

Signal segquence:

amino acids 1~20

Transmembrane domain.

amino acids 453-475

N-glycosylation sites.
amino acids 118-121, 186-1€9, 198-201, 211-214, 238-241, 248-251,
334-337, 357-360, 391-394

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, 152-18%7, 319-324, 438-443, 516-521, 612-617,
692-697, 696-701, 700-705



Patent Application Publication Sep. 25,2003 Sheet 163 of 168 US 2003/0180846 A1

FIGURE 163

GGGAGGGCTCTGTGCCAGCCCCGATGAGGACGCTGCTGACCATCTTGACTGTGGGATCCCTGGCT
GCTCACGCCCCTGAGGACCCCTCGGATCTGCTCCAGCACGTGAAATTCCAGTCCAGCAACTTTGA
AAACATCCTGACGTGGGACAGCGGGCCAGAGGGCACCCCAGACACGGTCTACAGCATCGAGTATA
AGACGTACGGAGAGAGGGACTGGGTGGCAAAGAAGGGCTGTCAGCGGATCACCCGGARGTCCTGC
AACCTGACGGTGGAGACGGGCAACCTCACGGAGCTCTACTATGCCAGGGTCACCGCT

GTCAGTGCGGGAGGCCGGTCAGCCACCAAGATGACTGACAGGTTCAGCTCTCTGCAGCACACTAC
CCTCRAGCCACCTGATGTGACCTGTATCTCCARAGT GAGATCGATTCAGATGATTGTTCATCCTA
CCCCCACGCCAATCCGTGCAGGCGATGGCCACCGGCTAACCCTGGRAGACATCTTCCATGACCTG
TTCTACCACTTAGAGCTCCAGGTCAACCGCACCTACCAAATGCACCTTGGAGGGAAGCAGAGAGA
ATATGAGTTCTTCGGCCTGACCCCTGACACAGAGTTCCTTGGCACCATCATGATTTGCGTTCCCA
CCTGGGCCAAGGAGAGTGCCCCCTACATGTGCCGAGTGAAGACACTGCCAGACCGGACATGGACC
TACTCCTTCTCCGGAGCCTTCCTGTITCTCCATGGGCTTCCTCGTCGCAGTACTCTGCTACCTGAG
CTACAGATATGTCACCAAGCCGCCTGCACCTCCCAACTCCCTGRAACGTCCAGCGAGTCCTGACTT
TCCAGCCGCTGCGCTTCATCCAGGAGCACGTCCTGATCCCTGTCTTTGACCTCAGCGGCCCCAGT
AGTCTGGCCCAGCCTGTCCAGTACTCCCAGATCAGGGTGTCTGGACCCAGGGAGCCCGCAGGAGC
TCCACAGCGGCATAGCCTGTCCGAGATCACCTACTTAGGGCAGCCAGACATCTCCATCCTCCAGC
CCTCCAACGTGCCACCTCCCCAGATCCTCTCCCCACTGTCCTATGCCCCAAACGCTGCCCCTGAG
GICGGGCCCCCATCCTATGCACCTCAGGTGACCCCCGAAGCTCAATTCCCATTCTACGCCCCACA
GGCCATCTCTAAGGTCCAGCCTTCCTCCTATGCCCCTCAAGCCACTCCGGACAGCTGGLCTCCCT
CCTATGGGGTATGCATGGARGGT TCTGGCAAAGACTCCCCCACTGGGACACTTTCTAGTCCTARA
CACCTTAGGCCTAAAGGTCAGCTTCAGAAAGAGCCACCAGCTGGAAGCTGCATGT TAGGTGGCCT
TTCTCTGCAGGAGGTGACCTCCTTGGCTATGGAGGAATCCCAAGAAGCAARARTCAT TGCACCAGC
CCCTGGGGATTTGCACAGACAGAACATCTGACCCARATGTGCTACACAGT GGGGAGGAAGGGACA
CCACAGTACCTAAAGGGCCAGCTCCCCCTCCTCTCCTCAGTCCAGATCGAGGGCCACCCCATGTC
CCTCCCTTTGCAACCTCCTTCCGGTCCATGTTCCCCCTCGGACCAAGGTCCAAGTCCCTGGGGCT
TGCTGGAGTCCCTTIGTGTGTCCCAAGGATGAAGCCAAGAGCCCAGCCCCTGAGACCTCAGACCTG
GAGCAGCCCACAGAACTGGATTCTCTTTTCAGAGGCCTGGCCCTGACTGTGCAGTGGGAGTCCEE
AGGGGAATGGGAAAGGCTTGGTGCTTCCTCCCTGTCCCTACCCAGTGTCACATCCTTGGCTGTCA
ATCCCATGCCTGCCCATGCCACACACTCTGCGATCTGGCCTCAGACGGGTGCCCTTGAGAGAAGC
AGAGGGAGTGGCATGCAGGGCCCCTGCCATGGGTGCGCTCCTCACCGGAACAAAGCAGCATGATA
AGGACTGCAGCGGGGGAGCTCTGGGGAGCAGC TTGTGTAGACAAGCGCGTGCTCGC TGAGCCCTG
CAAGGCAGAAATGACAGTGCAAGGAGGARATGCAGGGAAACTCCCGAGGTCCAGAGCCCCACCTC
CTAACACCATGGATTCAAAGTGCTCAGGGAATTTGCCTCTCCTTGCCCCATTCCTGGCCAGTTTE
ACAATCTAGCTCGACAGAGCATGAGGCCCCTGCCTCTTCTGTCATTGTTCARAGGTGGGAAGAGA
GCCTGGARAAGAACCAGGCCTGGAAAAGAACCAGAAGGAGGCTGGGCAGAACCAGAACAACCTGC
ACTTCTGCCARGGCCAGGGCCAGCAGGACGGCAGGACTCTAGGGAGGGGTGTGGCCTGCAGCTCA
TTCCCAGCCAGGGCAACTGCCTGACGTTGCACGATTTCAGCTTCATTCCTCTGATAGAACARAGC
GARATGCAGGTCCACCAGGGAGGGAGACACACAAGCCTTTTCTGCAGGCAGGAGTTTCAGACCCT
ATCCTGAGAATGGGGTTTGAAAGGARGGTGAGGGCTCTGGCCCCTGGACGGGTACAATARCACAC
TGTACTGATGTCACAACTTTGCAAGCTCTGCCTTGGGTTCAGCCCATCTGGGCTCAAATTCCAGE
CTCACCACTCACAAGCTGTGTGACTTCAAACAAATGARATCAGTGCCCAGAACCTCGGTTTCCTC
ATCTGTAATGTGGGGATCATAACACCTACCTCATGGAGT TGTGGTGAAGATGAARTGAAGTCATG

TCTTTAAAGTGCTTAATAGTGCCTGGTACATGGGCAGTGCCCAATARACGGTAGCTATTTAARRA
ARAAAAAR
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FIGURE 164

MRTLLTILTVGSLAAHAPEDPSDLLQHVKFQSSNFENTLTWDSGPRGTPDTVYSIEYKTYGERDW

VARKKGCORITRKSCNLTVETGNLTELY YARVTAVSAGGRSATKMTDRFSSLQHTTLKPPDVTCIS
KVRSIQMIVHPTPTPIRAGDGHRLTLEPIFHDLFYHLELQVNRTYQMHLGGKQREYEFFGLTPDT
EFLGTIMICVPTWAKESAPYMCRVKTLPDRTWTYSFSGAFLFSMGFLVAVLCYLSYRYVTKPPAP
PNSENVORVLTFQPLRFIQEHVLIPVEDLSGPSSTLAQPVQYSQIRVSGPREPAGAPQRHESLSEIT
YLGOPDISILOPSNVPPPQILSPLSYAPNAAPEVGPPSYAPQVTPEAQFPFYAPQATISKVOPSSY
APQATPDSWPPSYGVCMEGSGKDSPTGTLSSPKHLRPKGQLQKEPPAGSCMLGGLSLQEVTSLAM
EESQEAKSLHQPLGICTDRTSDPNVLHSGEEGTPQYLKGQLPLLSSVQIEGHPMSLPL.OPPSGPC
SPSDQGPSPWGLLESLVCPKDEAKSPAPETSDLEQPTELDSLFRGLALTVQWES

Signal sequence.

amino acids 1-17

Transmembrane domain.

amino acids 233-250

N-glycosylation sites.
aminoc acids 80-83, 87-90, 172-175

N-myristovlation sites.

amino acids 11-16, 47-52, 102-107, 531-536, 565-570
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FIGURE 165

TGGCCTACTGGAAARAAAAARAAAARAAANARARARAGTCACCCGGGCCCGCGGTGGCCACAACATGE

CTGCGGCGCCGGGGCTGCTCTTCTGGCTGTTCGTGCTGGGGGCGCTCTGGTGGGTCCCGGGCCAG
TCGGATCTCAGCCACGGACGGCGTTTCTCGGACCTCAAAGTGTGCGGGGACGAAGAGTGCAGCAT
GTTAATGTACCGTGGGARAGCTCTTGAAGACTTCACGGGCCCTGATTGTCGITTTGTGAATTTTA
AARAAGGTGACGATGTATATGTCTACTACAAACTGGCAGGGGGATCCCTTGAACTTTGGGCTGGA
AGTGTTGAACACAGTTTTGGATATTTTCCARAAGATTTGATCAAGGTACTTCATARATACACGGA
AGAAGAGCTACATATTCCAGCAGATGAGACAGACTTTGTCTGCTTTGAAGGAGGAAGAGATGATT
TTAATAGTTATAATGTAGAAGAGCTTTTAGGATCTTTGGAACTGGAGGACTCTGTACCTGAAGAG
TCGAAGAAAGCTGAAGAAGTTTCTCAGCACAGAGAGAAATCTCCTGAGGAGTCTCGGGGGCGTGA
ACTTGACCCTGTGCCTGAGCCCGAGGCATTCAGAGCTGATTCAGAGGATGGAGAAGGTGCTTTCT
CAGAGAGCACCGAGGGGCTGCAGGGACAGCCCTCAGCTCAGGAGAGCCACCCTCACACCAGCGGT
CCTGCGGCTAACGCTCAGGGAGTGCAGTCTTCGTTGGACACTTTTGAAGAAATTCTGCACGATAA
ATTGARAGTGCCGGGAAGCGARAAGCAGAACTGGCAATAGTTCTCCTGCCTCGGTGGAGCGGGAGA
AGACAGATGCTTACAAAGTCCTGAAAACAGAAATGAGTCAGAGAGGAAGTGGACAGTGCGTTATT
CATTACAGCAAAGGATTTCGTTGGCATCAARAATCTAAGTTTGTTTTACAAAGATTGTTTTTAGTA
CTAAGCTGCCTTGGCAGTTTGCATTTTTGAGCCAAACAAAAATATATTATTTTCCCTTCTAAGTA
AAANAAARAAARAARARADARD
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FIGURE 166

MAAAPGLLFWLEFVLGALWWVPGQSDLSHGRRFSDLKVCGDEECSMLMYRGKALEDFTGPDCREVN

FRKGDDVYVYYKLAGGS LELWAGSVEHSFGYFPKDLIKVLHKYTEEELHIPADETDFVCEFEGGRD
DFNSYNVEELLGSLELEDSVPEESKKAEEVSQHREKSPEESRGRELDPVPEPEAFRADSEDGEGA
FSESTEGLQGQPSAQESHPHTSGPAANAQGVQSSLDTFEEILHDKLKVPGSESRTGNSSPASVER
EKTDAYKVLKTEMSQRGSGQCVIHY SKGFRWHONLSLFYKDCFE

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

CCAGGACCAGGGCGCACCGGCTCAGCCTCTCACT TGTCAGAGGCCGGGGARGAGAAGCARAGCGC
AACGGTGTGGTCCAAGCCGGGGCTTCTGCTTCGCCTCTAGGACATACACGGGACCCCCTAACTTC
AGTCCCCCAAACGCGCACCCTCGAAGTCTTGAACTCCAGCCCCGCACATCCACGCGCGGCACAGG
CGCGGCAGGCGGCAGGTCCCGGCCGAAGGCGATGCGCGCAGGGGGTCGGGCAGCTGGGCTCGGGT
. GGCGGGAGTAGGGCCCGGCAGGGAGGCAGGGAGGCTGCATATTCAGAGTCGCGGGCTGCGCLCTG
GGCAGAGGCCGCCCTCGCTCCACGCAACACCTGCTGCTGCCACCGCGCCGCGATGAGCCGCGTGG
TCTCGCTGCTGCTGGGCGCCGCGCTGCTCTGCGGCCACGGAGCCTTCTGCCGCCGCGTGGTCAGE
GGCCAAARGGTGTGTTTTGCTGACTTCAAGCATCCCTGCTACAARATGGCCTACTTCCATGAACT
GTCCAGCCGAGTGAGCTTTCAGGAGGCACGCCTGGCTTGTGAGAGTGAGGGAGGAGTCCTCCTCA
GCCTTGAGAATGAAGCAGAACAGAAGTTAATAGAGAGCATGTTGCAARACCTGACAARACCCGGE
ACAGGGATTTCTGATGGTGATTTCTGGATAGGGCTTTGGAGGAATGGAGATGGGCAAACATCTGG
TGCCTGCCCAGATCTCTACCAGTGGTCTGATGGAAGCAAT TCCCAGTACCGARACTGGTACACAG
ATGAACCTTCCTGCGGAAGTGAAAAGTGTGTTGTGATGTATCACCAACCAACTGCCAATCCTGGC
CTTGGGGGTCCCTACCTTTACCAGTGGAATGATGACAGGTGTAACATGAAGCACAATTATATTTG
CAAGTATGAACCAGAGATTAATCCAACAGCCCCTGTAGAARAGCCTTATCTTACARATCAACCAG
GAGACACCCATCAGAATGTGGTTGTTACTGAAGCAGGTATAATTCCCAATCTAAT TTATGTTGTT
ATACCAACARTACCCCTGCTCTTACTGATACTGGTTGCTTTTGGAACCTETTGTTTCCAGATGCT
GCATAARAGTAAAGGAAGAACAAAAACTAGTCCAARACCAGTCTACACTGTGGATTTCARAGAGTA
CCAGAARAGRAAGTGGCATGGAAGTATAATAACTCATTGACTTGGTTCCAGAATTTTGTAATTCT
GGATCTGTATAAGGAATGGCATCAGAACAATAGCTTGGAATGGCT TGARATCACAAAGGATCTGC
AAGATGAACTGTAAGCTCCCCCTTGAGGCARATATTAAAGTAATTTTTATATGTCTATTATTTCA
TTTAAAGAATATGCTGTGCTAATAATGGAGT GAGACATGCTTATTTTGCTAAAGGATGCACCCAA
ACTTCAAACTTCAAGCAAATGAAATGGACAATGCAGATARAGTTGTTATCAACACGTCGGGAGTA
TGTGTGTTAGAAGCAATTCCTTTTATTTCT I TCACCTTTCATAAGTTGTTATCTAGTCAATGTAA
TGTATATTGTATTGAAATTTACAGTGTGCAAAAGTATTTTACCTTTGCATAAGTGTTTGATARAR
ATGAACTGITCTAATATTTATTTTTATGGCATCTCATTTTTCAATACATGCTCTTTTGATTAAAG
ARACTTATTACTGTTGTCAACTGAATTCACACACACACAAATATAGTACCATAGAAARAGTTTGT
TTTCTCGAAATAATTCATCTTTCAGCTTCTCTGCTTTTGGTCAATGTCTAGGAAATCTCTTCAGA
AATAAGAAGCTATTTCATTAAGTGTGATATAAACCTCCTCARACATTTTACTTAGAGGCAAGGAT
TGTCTAATTTCAATTGTGCAAGACATGTGCCITATAATTATTTTTAGCTTAAAATTAAACAGATT
TTIGTAATAATGTAACTTTGTTAATAGGTGCATAAACACTAATGCAGTCAATTTGAACAAAAGAAG
TGACATACACAATATAAATCATATGTCTTCACACGTTGCCTATATAATGAGARGCAGCTCTCTGA
GGGTTCTGAAATCAATGTGGTCCCTCTCTTGCCCACTARAACAAAGATGGTTGTTCGCGETTTGEE
ATTGACACTGGAGGCAGATAGTTGCAAAGTTAGTCTAAGGTTTCCCTAGCTGTATTTAGCCTCTG
ACTATATTAGTATACARAGAGGTCATGTGGTTGAGACCAGGTGAATAGTCACTATCAGTGTGGAG
ACAAGCACAGCACACAGACATTTTAGGAAGGAAAGGAACTACGARAATCGTGTGARAATGGGTTGG
AACCCATCAGTGATCGCATATTCATTGATGAGGGTTTGCTTGAGATAGAAAATGGTGGCTCCTTT
CTGTCTTATCTCCTAGTTTCTTCAATGCTTACGCCTTGTTCTTC TCARGAGAAAGTTGTAACTCT
CTGGTCTTCATATGTCCCTGTGCTCCTTTTAACCARATARAGAGTTCTTGTTTCTGGGGGAARAA
AAARAAAAAARARAAANAARAAARARAARALADAAA
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FIGURE 168

MSRVVSLLLGAALLCGHGAFCRRVVSGQKVCFADFKHPCYKMAY FHELSSRVSFQEARLACESE
GGVLLSLENEAEQKLIESMLONLTKPGTGISDGDFWIGLWRNGDGQTSGACPDLYQWSDGSNSQ
YRNWYTDEPSCGSEKCVVMYHQPTANPGLGGPYLYQWNDDRCNMKHNY ICKYEPEINPTAPVEK
PYLTNQPGDTHQONVVVTEAGIIPNLIYVVIPTIPLLLLILVAFGTCCFOMLHKSKGRTKTSPNQ

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, 91-9%6, 93-98, 102-107, 109-114, 140-
145, 212-217
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BACKGROUND OF 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
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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)].

[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
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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 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,
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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 it 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
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 sat 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

Sep. 25, 2003

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-
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
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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.

[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
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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
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 ¢cDNA, 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”.
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[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
SEQ ID NO:13 is a clone designated herein as “DNA45409-
2511”.

[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
SEQ ID 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 SEQ
ID 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
SEQ ID 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 PRO01013 ¢cDNA, wherein
SEQ ID 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 SEQ
ID NO:27 is a clone designated herein as “DNAS56860-
15107.
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[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. 23 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,

[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 SEQ
ID 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 SEQ
ID 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 SEQ
ID NO:35 is a clone designated herein as “DNA57704-
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 SEQ
ID 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 SEQ
ID 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 SEQ
ID 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 SEQ
ID NO:43 is a clone designated herein as “DNAS58846-
14097,
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[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 PRO138 cDNA, wherein SEQ
ID NO:45 is a clone designated herein as “DNAS58850-
1495”.

[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 SEQ
ID 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 PRO411 ¢cDNA, wherein SEQ
ID NO:51 is a clone designated herein as “DNA59212-
16277.

[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 SEQ
ID 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 SEQ
ID 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 SEQ
ID 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 SEQ
ID NO:59 is a clone designated herein as “DNA59610-
1556”.
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[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 SEQ
ID NO:61 is a clone designated herein as “DNAS59837-
25457

[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 SEQ
ID 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 SEQ
ID 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 SEQ
ID 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 SEQ
ID 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 SEQ
ID 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 SEQ
ID 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 SEQ
ID NO:75 is a clone designated herein as “DNA62815-
1576”.
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[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
SEQ ID NO:77 is a clone designated herein as “DNA64881-
16027.

[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 SEQ
ID 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 SEQ
ID 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 SEQ
ID 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 SEQ
ID 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 SEQ
ID 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 SEQ
ID 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 SEQ
ID NO:91 is a clone designated herein as “DNA66521-
1583”7,
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[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 SEQ
ID NO:93 is a clone designated herein as “DNA66658-
1584”.

[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 SEQ
ID 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 SEQ
ID 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 SEQ
ID 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”.
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[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”.

[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:11 is a clone designated herein as “DNA68885-
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:
15 shown in FIG. 115.

[0144] FIG. 117 shows a nucleotide sequence (SEQ ID
NO: 17) 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:
19 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.
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[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".

[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) of a native sequence PRO1925 cDNA, wherein
SEQ ID NO:133 is a clone designated herein as
“DNAS82302-2529”.

[0161] FIG. 134 shows the amino acid sequence (SEQ ID
NO:134) derived from the coding sequence of SEQ ID
NO:133 shown in FIG. 133.

[0162] FIG. 135 shows a nucleotide sequence (SEQ ID
NO:135) of a native sequence PRO1926 cDNA, wherein
SEQ ID NO:135 is a clone designated herein as
“DNAS82340-2530”.

[0163] FIG. 136 shows the amino acid sequence (SEQ ID
NO:136) derived from the coding sequence of SEQ ID
NO:135 shown in FIG. 135.

[0164] FIG. 137 shows a nucleotide sequence (SEQ ID
NO:137) of a native sequence PRO1801 cDNA, wherein
SEQ ID NO:137 is a clone designated herein as
“DNAS83500-2506”.

[0165] FIG. 138 shows the amino acid sequence (SEQ ID
NO:138) derived from the coding sequence of SEQ ID
NO:137 shown in FIG. 137.

[0166] FIG. 139 shows a nucleotide sequence (SEQ ID
NO:139) of a native sequence PRO4405 cDNA, wherein
SEQ ID NO:139 is a clone designated herein as
“DNAS84920-2614”.
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[0167] FIG. 140 shows the amino acid sequence (SEQ ID
NO:140) derived from the coding sequence of SEQ ID
NO:139 shown in FIG. 139.

[0168] FIG. 141 shows a nucleotide sequence (SEQ ID
NO:141) of a native sequence PRO3435 cDNA, wherein
SEQ iD NO:141 is a clone designated herein as
“DNAS85066-2534".

[0169] FIG. 142 shows the amino acid sequence (SEQ ID
NO:142) derived from the coding sequence of SEQ ID
NO:141 shown in FIG. 141.

[0170] FIG. 143 shows a nucleotide sequence (SEQ ID
NO:143) of a native sequence PRO3543 cDNA, wherein
SEQ ID NO:143 is a clone designated herein as
“DNAS86571-2551".

[0171] FIG. 144 shows the amino acid sequence (SEQ ID
NO:144) derived from the coding sequence of SEQ ID
NO:143 shown in FIG. 143.

[0172] FIG. 145 shows a nucleotide sequence (SEQ ID
NO:145) of a native sequence PRO3443 ¢cDNA, wherein
SEQ ID NO:145 is a clone designated herein as
“DNAS87991-2540".

[0173] FIG. 146 shows the amino acid sequence (SEQ ID
NO:146) derived from the coding sequence of SEQ ID
NO:145 shown in FIG. 145.

[0174] FIG. 147 shows a nucleotide sequence (SEQ ID
NO:147) of a native sequence PRO3442 cDNA, wherein
SEQ ID NO:147 is a clone designated herein as
“DNA92238-2539”.

[0175] FIG. 148 shows the amino acid sequence (SEQ ID
NO:148) derived from the coding sequence of SEQ ID
NO:147 shown in FIG. 147.

[0176] FIG. 149 shows a nucleotide sequence (SEQ ID
NO:149) of a native sequence PRO5990 cDNA, wherein
SEQ ID NO:149 is a clone designated herein as
“DNA96042-2682”.

[0177] FIG. 150 shows the amino acid sequence (SEQ ID
NO:150) derived from the coding sequence of SEQ ID
NO:149 shown in FIG. 149.

[0178] FIG. 151 shows a nucleotide sequence (SEQ ID
NO:151) of a native sequence PRO4342 cDNA, wherein
SEQ ID NO:151 is a clone designated herein as
“DNA96787-2534”.

[0179] FIG. 152 shows the amino acid sequence (SEQ ID
NO:152) derived from the coding sequence of SEQ ID
NO:151 shown in FIG. 151.

[0180] FIG. 153 shows a nucleotide sequence (SEQ ID
NO:153) of a native sequence PRO10096 cDNA, wherein
SEQ ID NO:153 is a clone designated herein as
“DNA125185-2806".

[0181] FIG. 154 shows the amino acid sequence (SEQ ID
NO:154) derived from the coding sequence of SEQ ID
NO:153 shown in FIG. 153.

[0182] FIG. 155 shows a nucleotide sequence (SEQ ID
NO:155) of a native sequence PRO10272 ¢cDNA, wherein
SEQ ID NO:155 is a clone designated herein as
“DNA147531-2821".
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[0183] FIG. 156 shows the amino acid sequence (SEQ ID
NO:156) derived from the coding sequence of SEQ ID
NO:155 shown in FIG. 155.

[0184] FIG. 157 shows a nucleotide sequence (SEQ ID
NO:157) of a native sequence PRO5801 cDNA, wherein
SEQ ID NO:157 is a clone designated herein as
“DNA115291-2681".

[0185] FIG. 158 shows the amino acid sequence (SEQ ID
NO:158) derived from the coding sequence of SEQ ID
NO:157 shown in FIG. 157.

[0186] FIG. 159 shows a nucleotide sequence (SEQ ID
NO:159) of a native sequence PRO20110 ¢cDNA, wherein
SEQ ID NO:159 is a clone designated herein as
“DNA166819”.

[0187] FIG. 160 shows the amino acid sequence (SEQ ID
NO:160) derived from the coding sequence of SEQ ID
NO:159 shown in FIG. 159.

[0188] FIG. 161 shows a nucleotide sequence (SEQ ID
NO:161) of a native sequence PRO20040 ¢cDNA, wherein
SEQ ID NO:161 is a clone designated herein as
“DNA164625'-2890”.

[0189] FIG. 162 shows the amino acid sequence (SEQ ID
NO: 162) derived from the coding sequence of SEQ ID
NO:161 shown in FIG. 161.

[0190] FIG. 163 shows a nucleotide sequence (SEQ ID
NO: 163) of a native sequence PR0O20233 cDNA, wherein
SEQ ID NO:163 is a clone designated herein as
“DNA1656085”.

[0191] FIG. 164 shows the amino acid sequence (SEQ ID
NO:164) derived from the coding sequence of SEQ ID
NO:163 shown in FIG. 163.

[0192] FIG. 165 shows a nucleotide sequence (SEQ ID
NO: 65) of a native sequence PRO19670 ¢cDNA, wherein
SEQ ID NO:165 is a clone designated herein as
“DNA131639-2874”.

[0193] FIG. 166 shows the amino acid sequence (SEQ ID
NO:166) derived from the coding sequence of SEQ ID
NO:165 shown in FIG. 165.

[0194] FIG. 167 shows a nucleotide sequence (SEQ ID
NO:167) of a native sequence PRO1890 cDNA, wherein
SEQ ID NO:167 is a clone designated herein as
“DNA79230-2525”.

[0195] FIG. 168 shows the amino acid sequence (SEQ ID
NO:168) derived from the coding sequence of SEQ ID
NO:167 shown in FIG. 167.

DETAILED DESCRIPTION

[0196]

[0197] The terms “PRO polypeptide” and “PRO” as used
herein and when immediately followed by a numerical
designation refer to various polypeptides, wherein the com-
plete designation (i.e., PRO/number) refers to specific
polypeptide sequences as described herein. The terms
“PRO/number polypeptide” and “PRO/number” wherein the
term “number” is provided as an actual numerical designa-
tion as used herein encompass native sequence polypeptides
and polypeptide variants (which are further defined herein).

I. Definitions
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The PRO polypeptides described herein may be isolated
from a variety of sources, such as from human tissue types
or from another source, or prepared by recombinant or
synthetic methods. The term “PRO polypeptide” refers to
each individual PRO/number polypeptide disclosed herein.
All disclosures in this specification which refer to the “PRO
polypeptide” refer to each of the polypeptides individually
as well as jointly. For example, descriptions of the prepa-
ration of, purification of, derivation of, formation of anti-
bodies to or against, administration of, compositions con-
taining, treatment of a disease with, etc., pertain to each
polypeptide of the invention individually. The term “PRO
polypeptide” also includes variants of the PRO/number
polypeptides disclosed herein.

[0198] A “native sequence PRO polypeptide” comprises a
polypeptide having the same amino acid sequence as the
corresponding PRO polypeptide derived from nature. Such
native sequence PRO polypeptides can be isolated from
nature or can be produced by recombinant or synthetic
means. The term “native sequence PRO polypeptide” spe-
cifically encompasses naturally-occurring truncated or
secreted forms of the specific PRO, polypeptide (e.g., an
extracellular domain sequence), naturally-occurring variant
forms (e.g., alternatively spliced forms) and naturally-oc-
curring allelic variants of the polypeptide. In various
embodiments of the invention, the native sequence PRO
polypeptides disclosed herein are mature or full-length
native sequence polypeptides comprising the full-length
amino acids sequences shown in the accompanying figures.
Start and stop codons are shown in bold font and underlined
in the figures. However, while the PRO polypeptide dis-
closed in the accompanying figures are shown to begin with
methionine residues designated herein as amino acid posi-
tion 1 in the figures, it is conceivable and possible that other
methionine residues located either upstream or downstream
from the amino acid position 1 in the figures may be
employed as the starting amino acid residue for the PRO
polypeptides.

[0199] The PRO polypeptide “extracellular domain” or
“ECD” refers to a form of the PRO polypeptide which is
essentially free of the transmembrane and cytoplasmic
domains. Ordinarily, a PRO polypeptide ECD will have less
than 1% of such transmembrane and/or cytoplasmic
domains and preferably, will have less than 0.5% of such
domains. It will be understood that any transmembrane
domains identified for the PRO polypeptides of the present
invention are identified pursuant to criteria routinely
employed in the art for identifying that type of hydrophobic
domain. The exact boundaries of a transmembrane domain
may vary but most likely by no more than about 5 amino
acids at either end of the domain as initially identified
herein. Optionally, therefore, an extracellular domain of a
PRO polypeptide may contain from about 5 or fewer amino
acids on either side of the transmembrane domain/extracel-
lular domain boundary as identified in the Examples or
specification and such polypeptides, with or without the
associated signal peptide, and nucleic acid encoding them,
are comtemplated by the present invention.

[0200] The approximate location of the “signal peptides”
of the various PRO polypeptides disclosed herein are shown
in the present specification and/or the accompanying figures.
It is noted, however, that the C-terminal boundary of a signal
peptide may vary, but most likely by no more than about 5
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amino acids on either side of the signal peptide C-terminal
boundary as initially identified herein, wherein the C-termi-
nal boundary of the signal peptide may be identified pursu-
ant to criteria routinely employed in the art for identifying
that type of amino acid sequence element (e.g., Nielsen et
al., Prot. Eng. 10:1-6 (1997) and von Heinje et al., Nucl.
Acids. Res. 14:4683-4690 (1986)). Moreover, it is also
recognized that, in some cases, cleavage of a signal
sequence from a secreted polypeptide is not entirely uni-
form, resulting in more than one secreted species. These
mature polypeptides, where the signal peptide is cleaved
within no more than about 5 amino acids on either side of the
C-terminal boundary of the signal peptide as identified
herein, and the polynucleotides encoding them, are contem-
plated by the present invention.

[0201] “PRO polypeptide variant” means an active PRO
polypeptide as defined above or below having at least about
80% amino acid sequence identity with a full-length native
sequence PRO polypeptide sequence as disclosed herein, a
PRO polypeptide sequence lacking the signal peptide as
disclosed herein, an extracellular domain of a PRO polypep-
tide, with or without the signal peptide, as disclosed herein
or any other fragment of a full-length PRO polypeptide
sequence as disclosed herein. Such PRO polypeptide vari-
ants include, for instance, PRO polypeptides wherein one or
more amino acid residues are added, or deleted, at the N- or
C-terminus of the full-length native amino acid sequence.
Ordinarily, a PRO polypeptide variant will have 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, alterna-
tively at least about 83% amino acid sequence identity,
alternatively at least about 84% amino acid sequence iden-
tity, 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, alternatively at least about 88%
amino acid sequence identity, alternatively at least about
89% amino acid sequence identity, 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, alterna-
tively at least about 93% amino acid sequence identity,
alternatively at least about 94% amino acid sequence iden-
tity, 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, alternatively at least about 98%
amino acid sequence identity and alternatively at least about
99% amino acid sequence identity to a full-length native
sequence PRO polypeptide sequence as disclosed herein, a
PRO polypeptide sequence lacking the signal peptide as
disclosed herein, an extracellular domain of a PRO polypep-
tide, with or without the signal peptide, as disclosed herein
or any other specifically defined fragment of a full-length
PRO polypeptide sequence as disclosed herein. Ordinarily,
PRO variant polypeptides are at least about 10 amino acids
in length, alternatively at least about 20 amino acids in
length, alternatively at least about 30 amino acids in length,
alternatively at least about 40 amino acids in length, alter-
natively at least about 50 amino acids in length, alternatively
at least about 60 amino acids in length, alternatively at least
about 70 amino acids in length, alternatively at least about
80 amino acids in length, alternatively at least about 90
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amino acids in length, alternatively at least about 100 amino
acids in length, alternatively at least about 150 amino acids
in length, alternatively at least about 200 amino acids in
length, alternatively at least about 300 amino acids in length,
or more.

[0202] “Percent (%) amino acid sequence identity” with
respect to the PRO polypeptide sequences identified herein
is defined as the percentage of amino acid residues in a
candidate sequence that are identical with the amino acid
residues in the specific PRO polypeptide sequence, after
aligning the sequences and introducing gaps, if necessary, to
achieve the maximum percent sequence identity, and not
considering any conservative substitutions as part of the
sequence identity. Alignment for purposes of determining
percent amino acid sequence identity can be achieved in
various ways that are within the skill in the art, for instance,
using publicly available computer software such as BLAST,
BLAST-2, ALIGN or Megalign (DNASTAR) software.
Those skilled in the art can determine appropriate param-
eters for measuring alignment, including any algorithms
needed to achieve maximal alignment over the full length of
the sequences being compared. For purposes herein, how-
ever, % amino acid sequence identity values are generated
using the sequence comparison computer program ALIGN-
2, wherein the complete source code for the ALIGN-2
program is provided in Table 1 below. The ALIGN-2
sequence comparison computer program was authored by
Genentech, Inc. and the source code shown in Table 1 below
has been filed with user documentation in the U.S. Copy-
right Office, Washington D.C., 20559, where it is registered
under U.S. Copyright Registration No. TXU510087. The
ALIGN-2 program is publicly available through Genentech,
Inc., South San Francisco, Calif. or may be compiled from
the source code provided in Table 1 below. The ALIGN-2
program should be compiled for use on a UNIX operating
system, preferably digital UNIX V4.0D. All sequence com-
parison parameters are set by the ALIGN-2 program and do
not vary.

[0203] In situations where ALIGN-2 is employed for
amino acid sequence comparisons, the % amino acid
sequence identity of a given amino acid sequence A to, with,
or against a given amino acid sequence B (which can
alternatively be phrased as a given amino acid sequence A
that has or comprises a certain % amino acid sequence
identity to, with, or against a given amino acid sequence B)
is calculated as follows:

100 times the fraction X/Y

[0204] where X is the number of amino acid residues
scored as identical matches by the sequence align-
ment program ALIGN-2 in that program’s alignment
of A and B, and where Y is the total number of amino
acid residues in B. It will be appreciated that where
the length of amino acid sequence A is not equal to
the length of amino acid sequence B, the % amino
acid sequence identity of A to B will not equal the %
amino acid sequence identity of B to A. As examples
of % amino acid sequence identity calculations using
this method, Tables 2 and 3 demonstrate how to
calculate the % amino acid sequence identity of the
amino acid sequence designated “Comparison Pro-
tein” to the amino acid sequence designated “PRO”,
wherein “PRO” represents the amino acid sequence
of a hypothetical PRO polypeptide of interest,
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“Comparison Protein” represents the amino acid
sequence of a polypeptide against which the “PRO”
polypeptide of interest is being compared, and “X”,
“Y” and “Z” each represent different hypothetical
amino acid residues.

[0205] Unless; specifically stated otherwise, all % amino
acid sequence identity values used herein are obtained as
described in the immediately preceding paragraph using the
ALIGN-2 computer program. However, % amino acid
sequence identity values may also be obtained as described
below by using the WU-BLAST-2 computer program (Alts-
chul et al., Methods in Enzymology 266:460-480 (1996)).
Most of the WU-BLAST-2 search parameters are set to the
default values. Those not set to default values, i.c., the
adjustable parameters, are set with the following values:
overlap span=1, overlap fraction=0.125, word threshold
(T)=11, and scoring matrix=BLOSUM62. When
WU-BLAST-2 is employed, a % amino acid sequence
identity value is determined by dividing (a) the number of
matching identical amino acid residues between the amino
acid sequence of the PRO polypeptide of interest having a
sequence derived from the native PRO polypeptide and the
comparison amino acid sequence of interest (i.e., the
sequence against which the PRO polypeptide of interest is
being compared which may be a PRO variant polypeptide)
as determined by WU-BLAST-2 by (b) the total number of
amino acid residues of the PRO polypeptide of interest. For
example, in the statement “a polypeptide comprising an the
amino acid sequence A which has or having at least 80%
amino acid sequence identity to the amino acid sequence B”,
the amino acid sequence A is the comparison amino acid
sequence of interest and the amino acid sequence B is the
amino acid sequence of the PRO polypeptide of interest.

[0206] Percent amino acid sequence identity may also be
determined using the sequence comparison program NCBI-
BLAST?2 (Altschul et al., Nucleic Acids Res. 25:3389-3402
(1997)). The NCBI-BLAST2 sequence comparison program
may be downloaded from http://www.ncbi.nm.nih.gov or
otherwise obtained from the National Institute of Health,
Bethesda, Md. NCBI-BLAST2 uses several search param-
eters, wherein all of those search parameters are set to
default values including, for example, unmask=yes, strand=
all, expected occurrences=10, minimum low complexity
length=15/5, multi-pass e-value=0.01, constant for multi-
pass=25, dropoff for final gapped alignment=25 and scoring
matrix=BLOSUMG62.

[0207] In situations where NCBI-BLAST2 is employed
for amino acid sequence comparisons, the % amino acid
sequence identity of a given amino acid sequence A to, with,
or against a given amino acid sequence B (which can
alternatively be phrased as a given amino acid sequence A
that has or comprises a certain % amino acid sequence
identity to, with, or against a given amino acid sequence B)
is calculated as follows:

100 times the fraction X/Y

[0208] where X is the number of amino acid residues
scored as identical matches by the sequence align-
ment program NCBI-BLAST2 in that program’s
alignment of A and B, and where Y is the total
number of amino acid residues in B. It will be
appreciated that where the length of amino acid
sequence A is not equal to the length of amino acid
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sequence B, the % amino acid sequence identity of
A to B will not equal the % amino acid sequence
identity of B to A.

[0209] “PRO wvariant polynucleotide” or “PRO variant
nucleic acid sequence” means a nucleic acid molecule which
encodes an active PRO polypeptide as defined below and
which has at least about 80% nucleic acid sequence identity
with a nucleotide acid sequence encoding a full-length
native sequence PRO polypeptide sequence as disclosed
herein, a full-length native sequence PRO polypeptide
sequence lacking the signal peptide as disclosed herein, an
extracellular domain of a PRO polypeptide, with or without
the signal peptide, as disclosed herein or any other fragment
of a full-length PRO polypeptide sequence as disclosed
herein. Ordinarily, a PRO variant polynucleotide will have at
least about 80% nucleic acid sequence identity, alternatively
at least about 81% nucleic acid sequence identity, alterna-
tively 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, 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, alterna-
tively 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 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 alter-
natively at least about 99% nucleic acid sequence identity
with a nucleic acid sequence encoding a full-length native
sequence PRO polypeptide sequence as disclosed herein, a
full-length native sequence PRO polypeptide sequence lack-
ing the signal peptide as disclosed herein, an extracellular
domain of a PRO polypeptide, with or without the signal
sequence, as disclosed herein or any other fragment of a
full-length PRO polypeptide sequence as disclosed herein.
Variants do not encompass the native nucleotide sequence.

[0210] Ordinarily, PRO variant polynucleotides are at
least about 30 nucleotides in length, alternatively at least
about 60 nucleotides in length, alternatively at least about 90
nucleotides in length, alternatively at least about 120 nucle-
otides in length, alternatively at least about 150 nucleotides
in length, alternatively at least about 180 nucleotides in
length, alternatively at least about 210 nucleotides in length,
alternatively at least about 240 nucleotides in length, alter-
natively at least about 270 nucleotides in length, alterna-
tively at least about 300 nucleotides in length, alternatively
at least about 450 nucleotides in length, alternatively at least
about 600 nucleotides in length, alternatively at least about
900 nucleotides in length, or more.

[0211] “Percent (%) nucleic acid sequence identity” with
respect to PRO-encoding nucleic acid sequences identified
herein is defined as the percentage of nucleotides in a
candidate sequence that are identical with the nucleotides in
the PRO nucleic acid sequence of interest, after aligning the
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sequences and introducing gaps, if necessary, to achieve the
maximum percent sequence identity. Alignment for pur-
poses of determining percent nucleic acid sequence identity
can be achieved in various ways that are within the skill in
the art, for instance, using publicly available computer
software such as BLAST, BLAST-2, ALIGN or Megalign
(DNASTAR) software. For purposes herein, however, %
nucleic acid sequence identity values are generated using the
sequence comparison computer program ALIGN-2, wherein
the complete source code for the ALIGN-2 program is
provided in Table 1 below. The ALIGN-2 sequence com-
parison computer program was authored by Genentech, Inc.
and the source code shown in Table 1 below has been filed
with user documentation in the U.S. Copyright Office,
Washington D.C., 20559, where it is registered under U.S.
Copyright Registration No. TXU510087. The ALIGN-2
program is publicly available through Genentech, Inc.,
South San Francisco, Calif. or may be compiled from the
source code provided in Table 1 below. The ALIGN-2
program should be compiled for use on a UNIX operating
system, preferably digital UNIX V4.0D. All sequence com-
parison parameters are set by the ALIGN-2 program and do
not vary.

[0212] In situations where ALIGN-2 is employed for
nucleic acid sequence comparisons, the % nucleic acid
sequence identity of a given nucleic acid sequence C to,
with, or against a given nucleic acid sequence D (which can
alternatively be phrased as a given nucleic acid sequence C
that has or comprises a certain % nucleic acid sequence
identity to, with, or against a given nucleic acid sequence D)
is calculated as follows:

100 times the fraction W/Z

[0213] where W is the number of nucleotides scored
as identical matches by the sequence alignment
program ALIGN-2 in that program’s alignment of C
and D, and where Z is the total number of nucle-
otides in D. It will be appreciated that where the
length of nucleic acid sequence C is not equal to the
length of nucleic acid sequence D, the % nucleic acid
sequence identity of C to D will not equal the %
nucleic acid sequence identity of D to C. As
examples of % nucleic acid sequence identity cal-
culations, Tables 4 and 5, demonstrate how to cal-
culate the % nucleic acid sequence identity of the
nucleic acid sequence designated “Comparison
DNA” to the nucleic acid sequence designated
“PRO-DNA”, wherein “PRO-DNA” represents a
hypothetical PRO-encoding nucleic acid sequence of
interest, “Comparison DNA” represents the nucle-
otide sequence of a nucleic acid molecule against
which the “PRO-DNA” nucleic acid molecule of
interest is being compared, and “N”, “L” and “V”
each represent different hypothetical nucleotides.

[0214] Unless specifically stated otherwise, all % nucleic
acid sequence identity values used herein are obtained as
described in the immediately preceding paragraph using the
ALIGN-0.2 computer program. However, % nucleic acid
sequence identity values may also be obtained as described
below by using the WU-BLAST-2 computer program (Alts-
chul et al., Methods in Enzymology 266:460-480 (1996)).
Most of the WU-BLAST-2 search parameters are set to the
default values. Those not set to default values, i.c., the
adjustable parameters, are set with the following values:
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overlap span=1, overlap fraction=0.125, word threshold
(T=11, and scoring matrix=BLOSUM62. When
WU-BLAST-2 is employed, a % nucleic acid sequence
identity value is determined by dividing (a) the number of
matching identical nucleotides between the nucleic acid
sequence of the PRO polypeptide-encoding nucleic acid
molecule of interest having a sequence derived from the
native sequence PRO polypeptide-encoding nucleic acid and
the comparison nucleic acid molecule of interest (i.e., the
sequence against which the PRO polypeptide-encoding
nucleic acid molecule of interest is being compared which
may be a variant PRO polynucleotide) as determined by
WU-BLAST-2 by (b) the total number of nucleotides of the
PRO polypeptide-encoding nucleic acid molecule of inter-
est. For example, in the statement “an isolated nucleic acid
molecule comprising a nucleic acid sequence A which has.
or having at least 80% nucleic acid sequence identity to the
nucleic acid sequence B”, the nucleic acid sequence A is the
comparison nucleic acid molecule of interest and the nucleic
acid sequence B is the nucleic acid sequence of the PRO
polypeptide-encoding nucleic acid molecule of interest.

[0215] Percent nucleic acid sequence identity may also be
determined using the sequence comparison program NCBI-
BLAST2 (Altschul et al., Nucleic Acids Res. 25:3389-3402
(1997)). The NCBI-BLAST2 sequence comparison program
may be downloaded from http://www.ncbi.nim.nih.gov or
otherwise obtained from the National Institute of Health,
Bethesda, Md. NCBI-BLAST2 uses several search param-
eters, wherein all of those search parameters are set to
default values including, for example, unmask=yes, strand=
all, expected occurrences=10, minimum low complexity
length=15/5, multi-pass e-value=0.01, constant for multi-
pass=25, dropoff for final gapped alignment=25 and scoring
matrix=BLOSUMG62.

[0216] In situations where NCBI-BLAST2 is employed
for sequence comparisons, the % nucleic acid sequence
identity of a given nucleic acid sequence C to, with, or
against a given nucleic acid sequence D (which can alter-
natively be phrased as a given nucleic acid sequence C that
has or comprises a certain % nucleic acid sequence identity
to, with, or against a given nucleic acid sequence D) is
calculated as follows:

100 times the fraction W/Z

[0217] where W is the number of nucleotides scored
as identical matches by the sequence alignment
program NCBI-BLAST2 in that program’s align-
ment of C and D, and where Z is the total number of
nucleotides in D. It will be appreciated that where the
length of nucleic acid sequence C is not equal to the
length of nucleic acid sequence D, the % nucleic acid
sequence identity of C to D will not equal the %
nucleic acid sequence identity of D to C.

[0218] In other embodiments, PRO wvariant polynucle-
otides are nucleic acid molecules that encode an active PRO
polypeptide and which are capable of hybridizing, prefer-
ably under stringent hybridization and wash conditions, to
nucleotide sequences encoding a full-length PRO polypep-
tide as disclosed herein. PRO variant polypeptides may be
those that are encoded by a PRO variant polynucleotide.

[0219] “Isolated,” when used to describe the various
polypeptides disclosed herein, means polypeptide that has
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been identified and separated and/or recovered from a com-
ponent of its natural environment. Contaminant components
of its natural environment are materials that would typically
interfere with diagnostic or therapeutic uses for the polypep-
tide, and may include enzymes, hormones, and other pro-
teinaceous or non-proteinaceous solutes. In preferred
embodiments, the polypeptide will be purified (1) to a
degree sufficient to obtain at least 15 residues of N-terminal
or internal amino acid sequence by use of a spinning cup
sequenator, or (2) to homogeneity by SDS-PAGE under
non-reducing or reducing conditions using Coomassie blue
or, preferably, silver stain. Isolated polypeptide includes
polypeptide in situ within recombinant cells, since at least
one component of the PRO polypeptide natural environment
will not be present. Ordinarily, however, isolated polypep-
tide will be prepared by at least one purification step.

[0220] An “isolated” PRO polypeptide-encoding nucleic
acid or other polypeptide-encoding nucleic acid is a nucleic
acid molecule that is identified and separated from at least
one contaminant nucleic acid molecule with which it is
ordinarily associated in the natural source of the polypep-
tide-encoding nucleic acid. An isolated polypeptide-encod-
ing nucleic acid molecule is other than in the form or setting
in which it is found in nature. Isolated polypeptide-encoding
nucleic acid molecules therefore are distinguished from the
specific polypeptide-encoding nucleic acid molecule as it
exists in natural cells. However, an isolated polypeptide-
encoding nucleic acid molecule includes polypeptide-encod-
ing nucleic acid molecules contained in cells that ordinarily
express the polypeptide where, for example, the nucleic acid
molecule is in a chromosomal location different from that of
natural cells.

[0221] The term “control sequences” refers to DNA
sequences necessary for the expression of an operably linked
coding sequence in a particular host organism. The control
sequences that are suitable for prokaryotes, for example,
include a promoter, optionally an operator sequence, and a
ribosome binding site. Eukaryotic cells are known to utilize
promoters, polyadenylation signals, and enhancers.

[0222] Nucleic acid is “operably linked” when it is placed
into a functional relationship with another nucleic acid
sequence. For example, DNA for a presequence or secretory
leader is operably linked to DNA for a polypeptide if it is
expressed as a preprotein that participates in the secretion of
the polypeptide; a promoter or enhancer is operably linked
to a coding sequence if it affects the transcription of the
sequence; or a ribosome binding site is operably linked to a
coding sequence if it is positioned so as to facilitate trans-
lation. Generally, “operably linked” means that the DNA
sequences being linked are contiguous, and, in the case of a
secretory leader, contiguous and in reading phase. However,
enhancers do not have to be contiguous. Linking is accom-
plished by ligation at convenient restriction sites. If such
sites do not exist, the synthetic oligonucleotide adaptors or
linkers are used in accordance with conventional practice.

[0223] The term “antibody” is used in the broadest sense
and specifically covers, for example, single anti-PRO mono-
clonal antibodies (including agonist, antagonist, and neu-
tralizing antibodies), anti-PRO antibody compositions with
polyepitopic specificity, single chain anti-PRO antibodies,
and fragments of anti-PRO antibodies (see below). The term
“monoclonal antibody” as used herein refers to an antibody
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obtained from a population of substantially homogeneous
antibodies, i.e., the individual antibodies comprising the
population are identical except for possible naturally-occur-
ring mutations that may be present in minor amounts.

[0224] “Stringency” of hybridization reactions is readily
determinable by one of ordinary skill in the art, and gener-
ally is an empirical calculation dependent upon probe
length, washing temperature, and salt concentration. In
general, longer probes require higher temperatures for
proper annealing, while shorter probes need lower tempera-
tures. Hybridization generally depends on the ability of
denatured DNA to reanneal when complementary strands
are present in an environment below their melting tempera-
ture. The higher the degree of desired homology between the
probe and hybridizable sequence, the higher the relative
temperature which can be used. As a result, it follows that
higher relative temperatures would tend to make the reaction
conditions more stringent, while lower temperatures less so.
For additional details and explanation of stringency of
hybridization reactions, see Ausubel et al., Current Protocols
in Molecular Biology, Wiley Interscience Publishers,
(1995).

[0225] “Stringent conditions” or “high stringency condi-
tions”, as defined herein, may be identified by those that: (1)
employ low ionic strength and high temperature for wash-
ing, for example 0.015 M sodium chloride/0.0015 M sodium
citrate/0.1% sodium dodecyl sulfate at 50° C.; (2) employ
during hybridization a denaturing agent, such as formamide,
for example, 50% (v/v) formamide with 0.1% bovine serum
albumin/0.1% Ficoll/0.1% polyvinylpyrrolidone/50 mM
sodium phosphate buffer at pH 6.5 with 750 mM sodium
chloride, 75 mM sodium citrate at 42° C.; or (3) employ 50%
formamide, 5x SSC (0.75 M NaCl, 0.075 M sodium citrate),
50 mM sodium phosphate (pH 6.8), 0.1% sodium pyrophos-
phate, 5x Denhardt’s solution, sonicated salmon sperm DNA
(50 pug/ml), 0.1% SDS, and 10% dextran sulfate at 42° C.,
with washes at 42° C. in 0.2x SSC (sodium chloride/sodium
citrate) and 50% formamide at 55° C., followed by a
high-stringency wash consisting of 0.1x SSC containing
EDTA at 55° C.

[0226] “Moderately stringent conditions” may be identi-
fied as described by Sambrook et al., Molecular Cloning: A
Laboratory Manual, New York: Cold Spring Harbor Press,
1989, and include the use of washing solution and hybrid-
ization conditions (e.g., temperature, ionic strength and
%SDS) less stringent that those described above. An
example of moderately stringent conditions is overnight
incubation at 37° C. in a solution comprising: 20% forma-
mide, 5x SSC (150 mM NaCl, 15 mM trisodium citrate), 50
mM sodium phosphate (pH 7.6), 5x Denhardt’s solution,
10% dextran sulfate, and 20 mg/ml denatured sheared
salmon sperm DNA, followed by washing the filters in 1x
SSC at about 37-50° C. The skilled artisan will recognize
how to adjust the temperature, ionic strength, etc. as neces-
sary to accommodate factors such as probe length and the
like.

[0227] The term “epitope tagged” when used herein refers
to a chimeric polypeptide comprising a PRO polypeptide
fused to a “tag polypeptide”. The tag polypeptide has
enough residues to provide an epitope against which an
antibody can be made, yet is short enough such that it does
not interfere with activity of the polypeptide to which it is
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fused. The tag polypeptide preferably also is fairly unique so
that the antibody does not substantially cross-react with
other epitopes. Suitable tag polypeptides generally have at
least six amino acid residues and usually between about 8
and 50 amino acid residues (preferably, between about 10
and 20 amino acid residues).

[0228] As used herein, the term “immunoadhesin” desig-
nates antibody-like molecules which combine the binding
specificity of a heterologous protein (an “adhesin”) with the
effector functions of immunoglobulin constant domains.
Structurally, the immunoadhesins comprise a fusion of an
amino acid sequence with the desired binding specificity
which is other than the antigen recognition and binding site
of an antibody (i.e., is “heterologous™), and an immunoglo-
bulin constant domain sequence. The adhesin part of an
immunoadhesin molecule typically is a contiguous amino
acid sequence comprising at least the binding site of a
receptor or a ligand. The immunoglobulin constant domain
sequence in the immunoadhesin may be obtained from any
immunoglobulin, such as IgG-1, IgG-2, IgG-3, or 1gG-4
subtypes, IgA (including IgA-1 and IgA-2), IgE, IgD or
IgM.

[0229] “Active” or “activity” for the purposes herein
refers to form(s) of a PRO polypeptide which retain a
biological and/or an immunological activity of native or
naturally-occurring PRO, wherein “biological” activity
refers to a biological function (either inhibitory or stimula-
tory) caused by a native or naturally-occurring PRO other
than the ability to induce the production of an antibody
against an antigenic epitope possessed by a native or natu-
rally-occurring PRO and an “immunological” activity refers
to the ability to induce the production of an antibody against
an antigenic epitope possessed by a native or naturally-
occurring PRO.

[0230] The term “antagonist” is used in the broadest sense,
and includes any molecule that partially or fully blocks,
inhibits, or neutralizes a biological activity of a native PRO
polypeptide disclosed herein. In a similar manner, the term
“agonist” is used in the broadest sense and includes any
molecule that mimics a biological activity of a native PRO
polypeptide disclosed herein. Suitable agonist or antagonist
molecules specifically include agonist or antagonist antibod-
ies or antibody fragments, fragments or amino acid sequence
variants of native PRO polypeptides, peptides, antisense
oligonucleotides, small organic molecules, etc. Methods for
identifying agonists or antagonists of a PRO polypeptide
may comprise contacting a PRO polypeptide with a candi-
date agonist or antagonist molecule and measuring a detect-
able change in one or more biological activities normally
associated with the PRO polypeptide.

[0231] “Treatment” refers to both therapeutic treatment
and prophylactic or preventative measures, wherein the
object is to prevent or slow down (lessen) the targeted
pathologic condition or disorder. Those in need of treatment
include those already with the disorder as well as those
prone to have the disorder or those in whom the disorder is
to be prevented.

[0232] “Chronic” administration refers to administration
of the agent(s) in a continuous mode as opposed to an acute
mode, so as to maintain the initial therapeutic effect (activ-
ity) for an extended period of time. “Intermittent” adminis-
tration is treatment that is not consecutively done without
interruption, but rather is cyclic in nature.
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[0233] “Mammal” for purposes of treatment refers to any
animal classified as a mammal, including humans, domestic
and farm animals, and zoo, sports, or pet animals, such as
dogs, cats, cattle, horses, sheep, pigs, goats, rabbits, etc.
Preferably, the mammal is human.

[0234] Administration “in combination with” one or more
further therapeutic agents includes simultaneous (concur-
rent) and consecutive administration in any order.

[0235] “Carriers” as used herein include pharmaceutically
acceptable carriers, excipients, or stabilizers which are non-
toxic to the cell or mammal being exposed thereto at the
dosages and concentrations employed. Often the physiologi-
cally acceptable carrier is an aqueous pH buffered solution.
Examples of physiologically acceptable carriers include
buffers such as phosphate, citrate, and other organic acids;
antioxidants including ascorbic acid; low molecular weight
(less than about 10 residues) polypeptide; proteins, such as
serum albumin, gelatin, or immunoglobulins; hydrophilic
polymers such as polyvinylpyrrolidone; amino acids such as
glycine, glutamine, asparagine, arginine or lysine; monosac-
charides, disaccharides, and other carbohydrates including
glucose, mannose, or dextrins; chelating agents such as
EDTA; sugar alcohols such as mannitol or sorbitol; salt-
forming counterions such as sodium; and/or nonionic sur-
factants such as TWEEN™, polyethylene glycol (PEG), and
PLURONIC™.,

[0236] “Antibody fragments” comprise a portion of an
intact antibody, preferably the antigen binding or variable
region of the intact antibody. Examples of antibody frag-
ments include Fab, Fab', F(ab'),, and Fv fragments; diabod-
ies; linear antibodies (Zapata et al., Protein Eng. 8(10):
1057-1062[1995]); single-chain antibody molecules; and
multispecific antibodies formed from antibody fragments.

[0237] Papain digestion of antibodies produces two iden-
tical antigen-binding fragments, called “Fab” fragments,
each with a single antigen-binding site, and a residual “Fc”
fragment, a designation reflecting the ability to crystallize
readily. Pepsin treatment yields an F(ab'), fragment that has
two antigen-combining sites and is still capable of cross-
linking antigen.

[0238] “Fv” is the minimum antibody fragment which
contains a complete antigen-recognition and -binding site.
This region consists of a dimer of one heavy- and one
light-chain variable domain in tight, non-covalent associa-
tion. It is in this configuration that the three CDRs of each
variable domain interact to define an antigen-binding site on
the surface of the V-V dimer. Collectively, the six CDRs
confer antigen-binding specificity to the antibody. However,
even a single variable domain (or half of an Fv comprising
only three CDRs specific for an antigen) has the ability to
recognize and bind antigen, although at a lower affinity than
the entire binding site.

[0239] The Fab fragment also contains the constant
domain of the light chain and the first constant domain
(CH1) of the heavy chain. Fab fragments differ from Fab'
fragments by the addition of a few residues at the carboxy
terminus of the heavy chain CH1 domain including one or
more cysteines from the antibody hinge region. Fab'-SH is
the designation herein for Fab' in which the cysteine resi-
due(s) of the constant domains bear a free thiol group.
F(ab"), antibody fragments originally were produced as pairs

Sep. 25, 2003

of Fab' fragments which have hinge cysteines between them.
Other chemical couplings of antibody fragments are also
known.

[0240] The “light chains” of antibodies (immunoglobu-
lins) from any vertebrate species can be assigned to one of
two clearly distinct types, called kappa and lambda, based
on the amino acid sequences of their constant domains.

[0241] Depending on the amino acid sequence of the
constant domain of their heavy chains, immunoglobulins
can be assigned to different classes. There are five major
classes of immunoglobulins: IgA, IgD, IgE, IgG, and IgM,
and several of these may be further divided into subclasses
(isotypes), e.g., IgG1, 1gG2, 1gG3, IgG4, IgA, and IgA2.
“Single-chain Fv” or “sFv” antibody fragments comprise the
V;; and V; domains of antibody, wherein these domains are
present in a single polypeptide chain. Preferably, the Fv
polypeptide further comprises a polypeptide linker between
the Vi and V; domains which enables the sFv to form the
desired structure for antigen binding. For a review of sFv,
see Pluckthun in The Pharmacology of Monoclonal Anti-
bodies, vol. 113, Rosenburg and Moore eds., Springer-
Verlag, New York, pp. 269-315 (1994).

[0242] The term “diabodies” refers to small antibody
fragments with two antigen-binding sites, which fragments
comprise a heavy-chain variable domain (V) connected to
a light-chain variable domain (V;) in the same polypeptide
chain (V-V;). By using a linker that is too short to allow
pairing between the two domains on the same chain, the
domains are forced to pair with the complementary domains
of another chain and create two antigen-binding sites. Dia-
bodies are described more fully in, for example, EP 404,097;
WO 93/11161; and Hollinger et al., Proc. Natl. Acad. Sci.
USA, 90:6444-6448 (1993,).

[0243] An “isolated” antibody is one which has been
identified and separated and/or recovered from a component
of its natural environment. Contaminant components of its
natural environment are materials which would interfere
with diagnostic or therapeutic uses for the antibody, and may
include enzymes, hormones, and other proteinaceous or
nonproteinaceous solutes. In preferred embodiments, the
antibody will be purified (1) to greater than 95% by weight
of antibody as determined by the Lowry method, and most
preferably more than 99% by weight, (2) to a degree
sufficient to obtain at least 15 residues of N-terminal or
internal amino acid sequence by use of a spinning cup
sequenator, or (3) to homogeneity by SDS-PAGE under
reducing or nonreducing conditions using Coomassie blue
or, preferably, silver stain. Isolated antibody includes the
antibody in situ within recombinant cells since at least one
component of the antibody’s natural environment will not be
present. Ordinarily, however, isolated antibody will be pre-
pared by at least one purification step.

[0244] An antibody that “specifically binds to” or is “spe-
cific for” a particular polypeptide or an epitope on a par-
ticular polypeptide is one that binds to that particular
polypeptide or epitope on a particular polypeptide without
substantially binding to any other polypeptide or polypep-
tide epitope.

[0245] The word “label” when used herein refers to a
detectable compound or composition which is conjugated
directly or indirectly to the antibody so as to generate a
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“labeled” antibody. The label may be detectable by itself
(e.g. radioisotope labels or fluorescent labels) or, in the case
of an enzymatic label, may catalyze chemical alteration of a
substrate compound or composition which is detectable.

[0246] By “solid phase” is meant a non-aqueous matrix to
which the antibody of the present invention can adhere.
Examples of solid phases encompassed herein include those
formed partially or entirely of glass (e.g., controlled pore
glass), polysaccharides (e.g., agarose), polyacrylamides,
polystyrene, polyvinyl alcohol and silicones. In certain
embodiments, depending on the context, the solid phase can
comprise the well of an assay plate; in others it is a
purification column (e.g., an affinity chromatography col-
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umn). This term also includes a discontinuous solid phase of
discrete particles, such as those described in U.S. Pat. No.
4,275,149.

[0247] A “liposome” is a small vesicle composed of
various types of lipids, phospholipids and/or surfactant
which is useful for delivery of a drug (such as a PRO
polypeptide or antibody thereto) to a mammal. The compo-
nents of the liposome are commonly arranged in a bilayer
formation, similar to the lipid arrangement of biological
membranes.

[0248] A “small molecule” is defined herein to have a
molecular weight below about 500 Daltons

TABLE 1

/*

#

* C—C increased from 12 to 15

* Z is average of EQ

* B is average of ND

* match with stop is _M; stop—stop = 0; J (joker) match = 0

*/
#define _ M -8 /* value of a match with a stop */
int _day[26]26] = {

/* ABCDEFGHIJKLMNOPQRSTUVWXYZ?¥

/A% {2,0,-2,0,0,-4,1,-1,-1,0,-1,-2,-1,0, _M, 1,0,-2,1,1,0,0, -6, 0, -3, 0},

#B* {0,3,-4,3,2,-5,0,1,-2,0,0,-3,-2,2, _M,-1,1,0,0,0,0,-2,-5,0, -3, 1}

s C* {-2,-4,15,-5,-5,-4,-3,-3,-2,0, -5, -6, -5, -4, _M, -3, -5, -4,0,-2,0, -2, -8, 0, 0, -5},
/#D* {0,3,-5,4,3,-6,1,1,-2,0,0,-4,-3,2, _M,-1,2,-1,0,0,0,-2,-7,0, -4, 2},

*E* {0,2,-5,3,4,-50,1,-2,0,0,-3,-2,1, _M,-1,2,-1,0,0,0,-2,-7,0, -4, 3},

/*F* {-4,-5-4,-6,-59,-5-2,1,0,-5,2,0,-4, _M, -5,-5,-4,-3,-3,0,-1,0,0, 7, -5},
G+ {1,0,-3,1,0,-5,5,-2,-3,0,-2,-4,-3,0, _M, -1,-1,-3,1,0,0, -1, -7, 0, -5, 0}
#H* {-1,1,-3,1,1,-2,-2,6,-2,0,0,-2,-2,2, _M,0,3,2,-1,-1,0,-2,-3,0,0, 2}

e {-1,-2,-2,-2,-2,1,-3,-2,5,0,-2,2,2,-2, _M,-2,-2,-2,-1,0,0, 4,-5,0, -1, -2},
/+1+* {0,0,0,0,0,0,0,0,0,0,0,0,0,0,_M,0,0,0,0,0,0,0,0,0,0, 0},

/#K* {-1,0,-50,0,-5,-2,0,-2,0,5,-3,0,1, _M,-1,1,3,0,0,0,-2,-3,0, -4, 0},

/#L* {-2,-3,-6,-4,-3,2,-4,-2,2,0,-3,6,4,-3, _M,-3,-2,-3,-3,-1,0,2,-2,0, -1, -2}
AM* {-1,-2,-5-3,-2,0,-3,-2,2,0,0,4,6,-2, _M,-2,-1,0,-2,-1,0,2,-4,0, -2, -1},
/#N* {0,2,-4,2,1,-4,0,2,-2,0,1,-3,-2,2, _M,-1,1,0,1,0,0,-2,-4,0, -2, 1},

0% {{M_M_M M M M M M M M M M M MO0 M M M M M M M M M _M_M}
#Pp* {1,-1,-3,-1,-1,-5,-1,0,-2,0,-1,-3,-2,-1,_M, 6,0,0,1,0,0, -1, -6, 0, -5, 0},
/#Q+* {0,1,-5,2,2,-5,-1,3,-2,0,1,-2,-1,1, _M,0,4,1,-1,-1,0,-2,-5,0, -4, 3},

/*R* {-2,0,-4,-1,-1,-4,-3,2,-2,0,3,-3,0,0, _M,0,1,6,0,-1,0,-2,2,0, -4, 0},

/#s* {1,0,0,0,0,-3,1,-1,-1,0,0,-3,-2,1, _M, 1,-1,0,2,1,0,-1,-2,0, -3, 0},

#T* {1,0,-2,0,0,-3,0,-1,0,0,0,-1,-1,0, _M,0,-1,-1,1, 3,0,0,-5,0, -3, 0},

/+u+* {0,0,0,0,0,0,0,0,0,0,0,0,0,0,_M,0,0,0,0,0,0,0,0,0,0,0},

v {0,-2,-2,-2,-2,-1,-1,-2,4,0,-2,2,2,-2,_ M, -1,-2,-2,-1,0,0, 4, -6, 0, -2, -2}
/*W* {-6,-5-8,-7,-7,0,-7,-3,-5,0,-3,-2, -4, -4, M, -6, -5, 2, -2, 5,0, -6, 17, 0, 0, -6}
/X * {0,0,0,0,0,0,0,0,0,0,0,0,0,0,_M,0,0,0,0,0,0,0,0,0,0, 0},

/Y * {-3,-3,0,-4,-4,7,-50,-1,0,-4,-1,-2,-2, _M, -5, -4, -4,-3,-3,0,-2,0,0, 10, -4},
+Z* {0,1,-5,2,3,-5,0,2,-2,0,0,-2,-1,1, M, 0,3,0,0,0,0, -2, -6, 0, -4, 4},

/e

*/

#include <stdio.h>

#include <ctype.h>

#define MAXTMP 16 /* max jumps in a diag */

#define MAXGAP 24 /* don’t continue to penalize gaps larger than this */

#define IMPS
#define MX
#define DMAT
#define DMIS
#define DINSO
#define DINS1
#define PINSO
#define PINS1
struct jmp {

1024 /* max jmps in an path */

/* value of matching bases */

/* penalty for mismatched bases */
/* penalty for a gap */

/* penalty per base */

/* penalty for a gap */

/* penalty per residue */

O = 00O WA

short n[MAXJMP];  /* size of jmp (neg for dely) */
unsigned short x[MAXJMP]; /* base no. of jmp in seq x */
/* limits seq to 2716 -1 *f
I3
struct diag {
int score; /* score at last jmp */

/* save if there’s at least MX-1 bases since last jmp */
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TABLE 1-continued

long offset; /* offset of prev block */
short ijmp; /* current jmp index */
struct jmp ips /* list of jmps */
struct path {
int spc; /* number of leading spaces */
short n[JMPS]; /* size of jmp (gap) */
int x[JMPS]; /* loc of jmp (last elem before gap) */
¥
char *ofile; /* output file name */
char *namex[2]; /* seq names: getseqs() */
char *prog; /* prog name for err msgs */
char *seqx[2]; /* seqs: getseqs() */
int dmax; /* best diag: nw() */
int dmax0; /* final diag */
int dna; /* set if dna: main() */
int endgaps; /* set if penalizing end gaps */
int gapx, gapy; /* total gaps in seqs */
int len0, lend; /* seq lens */
int ngapx, ngapy; /* total size of gaps */
int smax; /* max score: nw() */
int *xbm; /* bitmap for matching */
long offset; /* current offset in jmp file */
struct diag  *dx; /* holds diagonals */
struct path  pp[2]; /* holds path for seqs */
char *calloc(), *malloc(), *index(), *strcpy();
char *getseq(), *g_calloc();

/* Needleman-Wunsch alignment program

#

* usage: progs filel file2

*  where filel and file2 are two dna or two protein sequences.

The sequences can be in upper- or lower-case an may contain ambiguity
Any lines beginning with ;’, “>” or ‘<’ are ignored

Max file length is 65535 (limited by unsigned short x in the jmp struct)

A sequence with Y3 or more of its elements ACGTU is assumed to be DNA

Output is in the file “align.out”

¥ % ¥ ¥ ¥

e

* The program may create a tmp file in /tmp to hold info about traceback.

* Original version developed under BSD 4.3 on a vax 8650

*/

#include “nw.h”

#include “day.h”

static __dbval[26] = {
1,14,2,13,0,0,4,11,0,0,12,0,3,15,0,0,0,5,6,8,8,7,9,0,10,0

b

static __pbval[26] = {
1, 2(1<<(‘ D= A)|(1<<(-N'=A")), 4, 8, 16, 32, 64,
128, 256, OxFFFFFFE, 1<<10, 1<<11, 1<<12, 1<<13, 1<<14,
1<<15, 1<<16, 1< <17, 1<<18, 1<<19, 1<<20, 1<<21, 1<<22,
1<<23, 1<<24, 1<<25|(1<<(‘E’—A))|(1<<(*Q—*A"))
I8
main(ac, av) main
int ac;
char  *av[];

prog = av[0}
if(ac 1= 3) {
fprintf(stderr, “usage: %s filel file2\n”, prog);
fprintf(stderr, “where filel and file2 are two dna or two protein sequences.\n”);
fprintf(stderr, “The sequences can be in upper- or lower-case\n™);
fprintf(stderr, “Any lines beginning with ¢ or ‘<’ are ignoredin”);
fprintf(stderr, “Output is in the file \“align.out\"\n™);
exit(1);

namex[0] = av[1];

namex[1] = av[2];

seqx[0] = getseq(namex[0], &len0);
seqx[1] = getseq(namex[1], &lenl);
xbm = (dna)? _dbval : _pbval;

endgaps = 0; /* 1 to penalize endgaps */

ofile = “align.out”;  /* output file */

nw(); /* fill in the matrix, get the possible jmps */
readjmps();  /* get the actual jmps */

print(); /* print stats, alignment */

cleanup(0);  /* unlink any tmp files */
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TABLE 1-continued
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/* do the alignment, return best score: main()

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983

* pro: PAM 250 values

* When scores are equal, we prefer mismatches to any gap, prefer
* a new gap to extending an ongoing gap, and prefer a gap in seqx
* to a gap in seq y.

*/

nw()

{
char *PX, *py; /* seqs and ptrs */
int *ndely, *dely; /* keep track of dely */
int ndelx, delx; /* keep track of delx */
int *tmp; /* for swapping row0, rowl */
int mis; /* score for each type */
int ins0, insl; /* insertion penalties */
register id; /* diagonal index */
register  ij; /* jmp index */
register  *col0, *coll; /* score for curr, last row */
register XX, yy; /* index into seqs */

dx = (struct diag *)g_calloc(“to get diags”, lenO+len1+1, sizeof(struct diag));
ndely = (int *)g_calloc(“to get ndely”, lenl+1, sizeof(int));
dely = (int *)g__calloc(“to get dely”, len1+1, sizeof(int));
col0 = (int *)g_ calloc(“to get col0”, len1+1, sizeof(int));
coll = (int *)g_ calloc(“to get coll”, len1+1, sizeof(int));
insO = (dna)? DINSO : PINSO;
insl = (dna)? DINS1 : PINS1;
smax = —10000;
if (endgaps) {
for (col0[0] = dely[0] = -ins0, yy = 1; yy <= lenl; yy++) {
colO[yy] = delylyy] = colO[yy-1] - ins1;
ndely[yy] = yy;

col0[0] = 0; /* Waterman Bull Math Biol 84 */

else
for (yy = 1; yy <= lenl; yy++)
dely[yy] = —ins0;
/* fill in match matrix
*/
for (px = seqx[0], xx = 1; xx <= len0; px++, xx++) {
/* initialize first entry in col

*/
if (endgaps) {
if (xx ==1
col1[0] = delx = —(insO+ins1);
else
col1[0] = delx = col0[0]-ins1;
ndelx = xx;
else {
coll[0] = 0;
delx = -ins0;
ndelx = 0;
¥

for (py = seqx[1], yy = 1; yy <= lenl; py++, yy++) {
mis = col0[yy-1];
if (dna)
mis += (xbm[*px—<A’[&xbm[*py—‘A’])? DMAT : DMIS;
else
mis += _ day[*px—*A][*py—A’};
/* update penalty for del in x seq;
* favor new del over ongong del
* ignore MAXGAP if weighting endgaps
*/
if (endgaps || ndely[yy] < MAXGAP) {
if (colO[yy] - insO >= dely[yy]) {
dely[yy] = colO[yy] - (insO+ins1);
ndely[yy] = 1;
}else {
dely[yy] -= ins1;
ndely[yyl++;

}else {
if (colO[yy] - (insO+ins1) >= dely[yy]) {
dely[yy] = col0[yy] - (insO+ins1);

nw

W
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ndelylyy] = 1;
} else

ndely[yyl++;

/* update penalty for del in y seq;
* favor new del over ongong del
*/
if (endgaps || ndelx < MAXGAP) {
if(coll[yy-1] - insO >= delx) {
delx = coll[yy-1] - (insO+ins1);
ndelx = 1;
}else {
delx —= ins1;
ndelx++;

¥
}else {
if (coll[yy-1] - (insO+ins1) >= delx) {
delx = coll[yy-1] - (insO+ins1);
ndelx = 1;
} else
ndelx++;

/* pick the maximum score; we’re favoring
* mis over any del and delx over dely

*/

id =xx - yy + lenl - 1;
if (mis »>= delx && mis >= dely[yy])
coll[yy] = mis;
else if (delx >= dely[yy]) {
coll[yy] = delx;
ij = dx[id].{jmp;
if (dx[id].jp.n[0] && (!dna || (ndelx >= MAXIMP
&& xx > dx[id].jp.x[ij+MX) || mis > dx[id].score+DINSQ)) {
dx[id].ijmp++;
if (++ij >= MAXIMP) {
writejmps(id);
ij = dx[id].ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);

}

¥
dx[id].jp.n[ij] = ndelx;
dx[id].jp.x[ij] = xx;
dx[id].score = delx;
¥
else {
collfyy] = delylyy};
ij = dx[id].{jmp;
if (dx[id]jp.n[0] && (!dna || (ndely[yy] >= MAXIMP
&& xx > dx[id].jp.x[ij]+MX) || mis > dx[id].score+DINSQ)) {
dx[id].ijmp++;
if (++ij >= MAXIMP) {
writejmps(id);
ij = dx[id].ijmp = 0;
dx[id].offset = offset;
offset += sizeof(struct jmp) + sizeof(offset);

}

}

dx[id].jp.n[ij] =— ndely[yy];
dx[id].jp x[ij] = xx;
dx[id].score = dely[yy];

¥
if (xx == len0 && yy < lenl) {
/* last col
*/
if (endgaps)
coll[yy] -= insO+ins1*(lenl-yy);
if(coll[yy] > smax) {
smax = coll[yy];
dmax = id;

}

¥
if (endgaps && xx < len0)
coll[yy-1] -= insO+ins1*(len0-xx);

W
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/%

e

if (coll[yy-1] > smax) {
smax = coll[yy-1];
dmax = id;

¥

tmp = col0; col0 = coll; coll = tmp;

)

(Vo%d) free((char *)ndely);
(VO%d) free((char *)dely);
(VO}d) free((char *)col0);
(void) free((char *)coll);

* print() -- only routine visible outside this module
#

* static:

* getmat() -- trace back best path, count matches: print()

* pr_align() -- print alignment of described in array p[]: print()

* dumpblock() -- dump a block of lines with numbers, stars: pr_align()
* nums() -- put out a number line: dumpblock()

* putline() -- put out a line (name, [num], seq, [num]): dumpblock()

* stars() - -put a line of stars: dumpblock()

* stripname() -- strip any path and prefix from a seqname

*/
#include “nw.h”
#define SPC 3
#define P__LINE 256 /* maximum output line */
#define P__ SPC 3 /* space between name or num and seq */
extern _day[26][26];
int olen; /* set output line length */
FILE *fx; /* output file */
print()
{
int Ix, ly, firstgap, lastgap; /* overlap */

if ((fx = fopen(ofile, “w™)) == 0) {
fprintf(stderr, “%s: can’t write %s\n”, prog, ofile);
cleanup(1);

fprintf(fx, “<first sequence: %s (length = %d)\n”, namex[0], len0);
fprintf(fx, “<second sequence: %s (length = %d)\n”, namex|[1], len1);
olen = 60;

Ix = len0;

ly = lend;

firstgap = lastgap = 0;

if (dmax < lenl - 1) { /* leading gap in x */

ppl0]-spe = firstgap = lenl - dmax - 1;
ly -= pp[0].spc;

else if (dmax > lenl - 1) { /* leading gap in y */
ppl1lspe = firstgap = dmax — (lenl - 1);
Ix —= pp[1]spc;

if (dmax0 < len0 - 1) { /* trailing gap in x */
lastgap = len0 - dmax0 -1;
Ix —= lastgap;

else if (dmax0 > len0 - 1) { /* trailing gap in y */
lastgap = dmax0 — (len0 - 1);

ly —= lastgap;
getmat(lx, ly, firstgap, lastgap);
pr_align();
¥
/*
* trace back the best path, count matches
*/
static
getmat(lx, ly, firstgap, lastgap)
int Ix, ly; /* “core” (minus endgaps) */
int firstgap, lastgap; /* leading trailing overlap */
{
int nm, i0, i1, siz0, siz1;
char outx[32];
double pet;
register n0, nl;

register char *p0, *pl;

print

getmat
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}

/* get total matches, score
*/
i0 = i1 = siz0 = sizl = 0;
pO = seqx[0] + pp[1].spc;
pl = seqx[1] + pp[0].spc;
n0 = pp[1]spc + 1;
nl = pp[O]spc + 1;
nm = 0;
while ( *p0 && *pl ) {
if (siz0) {

pl++;

nl++;

8iz0—-;

¥

else if (siz1) {
pO++;
n0++;
sizl--;

else {

if (xbm[*p0— A’ J&xbm[*p1-A’])
nm-++;

if (n0++ == pp[0].x[i0])
siz0 = pp[0].n[i0++];

if (nl++ == pp[1]x[i1])
sizl = pp[1].n[il++];

pO++;

pl++;

}

/* pct homology:
* if penalizing endgaps, base is the shorter seq
* else, knock off overhangs and take shorter core
*/
if (endgaps)
Ix = (len0 < len1)? lenO : lenl;
else
Ix =(Ix <1y)? Ix : ly;
pet = 100.*(double)nm/(double)lx;
fprintf(fx, “\n™);
fprintf(fx, “<%d match%s in an overlap of %d: %.2f percent similarity\n”,
nm, (nm == 1)? “” : “es”, Ix, pet);
fprintf(fx, “<gaps in first sequence: %d”, gapx);
if (gapx) {
(void) sprintf(outx, “(%d %s%s)”,
ngapx, (dna)? “base”: “residue”, (ngapx == 1)? “”:“s™);
fprintf(fx, “%s”, outx);
fprintf(fx, «, gaps in second sequence: %d”, gapy);
if (gapy) {
(void) sprintf(outx, “(%d %s%s)”,
ngapy, (dna)? “base™:“residue”, (ngapy == 1)? “":“s™);
fprintf(fx, “%s”, outx);

%f (dna)
fprintf(fx,

“\n<score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)\n”,

smax, DMAT, DMIS, DINS0, DINS1);
else
fprintf(fx,

“\n<score: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n”,

smax, PINSO, PINS1);
if (endgaps)
fprintf(fx,
“<endgaps penalized. left endgap: %d %s%s, right endgap: %d %s%s\n”,
firstgap, (dna)? “base” : “residue”, (firstgap == 1)7 < : “s”,
lastgap, (dna)? “base” : “residue”, (lastgap == 1)? <7 : “s™);
else
fprintf(fx, “<endgaps not penalizedn™);

static nm; /* matches in core -- for checking */
static Imax; /* lengths of stripped file names */
static ij[2]; /* jmp index for a path */

static nc|2]; /* number at start of current line */
static nil2]; /* current elem number -- for gapping */
static siz[2];

static char *ps[2]; /* ptr to current element */

...getmat
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static char *po[2]; /* ptr to next output char slot */
static char out[2][P_LINE]; /* output line */
static char  star[P_LINE]; /* set by stars() */
/*
* print alignment of described in struct path pp[]
*/
static
pr_align() pr_align
{
int nn; /* char count */
int more;
register i
for (i = 0, Imax = 0; i < 2;i++) {
nn = stripname(namex[i]);
if (nn > Ilmax)
Imax = nn;
nci] = 1;
nifi] = 1;
siz[i] = i[i] = 0;
pefi] = seqx[il;
polil - outli;
for (nn = nm = 0, more = 1; more;) { ...pr_align
for (i = more = 0; i < 2; i++) {
/*
* do we have more of this sequence?
*/
if (M*ps[iD
continue;
more++;
if (pplil-spe) { /* leading space */
*polil++ ="
pplilspe—;
else if (siz[i]) { /*in a gap */
*polil++ = =
sizi}-—;
else { /* we’re putting a seq element
*
“polil = *ps[il
if (islower(*ps[i]))
*ps[i] = toupper(*ps[iD:
pol i+
pelibe:
/*
* are we at next gap for this seq?
*/
if (nifi] == pplil il {
/*
* we need to merge all gaps
* at this location
*/
siz[i] == pp[1]n[1][1]++], )
while (n1[1] == pp[l]X[l_][l]])
siz[i] += ppliln[ijlip-+];
ni[i++;
¥
if (++nn == olen || !more && nn) {
dumpblock();
for (1=0;1<2;i++)
po[i] = outli];
nn = 0
¥
¥
¥
/*
* dump a block of lines, including numbers, stars: pr_align()
*/
static
dumpblock() dumpblock

register i;
for(i = 0; 1 < 2; i++)
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*pofil-- = 107

(void) pute(\n’, fx);
for (i=0;i<2;i++) {
if (*out[i] && (*out[i] !=* " || *(po[i] = * ") {
if (i==0)
nums(i);
if 1 ==0 && *out[1])
stars();
putline(i);
if 1 ==0 && *out[1])
fprintf(fx, star);

ifi==1)
nums(i);
}
}
/*
* put out a number line: dumpblock()
*/
static
nums(ix)
int ix; /* index in out[] holding seq line */
{
char nline[P__LINE];
register i, j;
register char *pn, *px, *py;
for(pn = nline, i = 0; i < Imax+P__SPC; i++, pn++)
¥ <.
pn=""7
for (i = ndix], py = out[ix]; *py; py++, pn++) {
if (*py == || *py == -’
pn=c7
else {

if (1%10 == 0 || (i == 1 && ndfix] 1= 1)) {
j=A<0)?-i:4
for (px = pn; j; j/= 10, px—)
*px = j%10 + ‘0%;
if (i < 0)

Fvg €
px="-3

}

*pn = \0%;
nefix] = i;
for (pn = nline; *pn; pn++)
(void) pute(*pn, fx);
(void) pute(\n’, fx);
¥

/*
* put out a line (name, [num], seq. [num]): dumpblock()
*/
static
putline(ix)
int ix; {
int i
register char  *px;
for (px = namex[ix], i = 0; *px && *px != “"; px++, I++)

(void) pute(*px, fx);
for (;i < Imax+P__SPC; i++)
(void) pute(* 7, fx);
/* these count from 1:
* ni[] is current element (from 1)
* ne[] is number at start of current line
*/
for (px = out[ix]; *px; px++)
(void) pute(*px&0x7TF, fx);
(void) pute(\n’, fx);
¥
/*
* put a line of stars (seqs always in out[0], out[1]): dumpblock()
*/

static

...dumpblock

nums

putline

...putline
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stars()

int i

register char  *p0, *p1, cx, *px;

it (t*out[0] || (*out[0] == ¢ * && *(pO[0]) == < *) |
out[1] || (*out[1] == < > && *(po[1]) == < *))

return;

px = star;

for (i = Imax+P__SPC; i; i--)
XA+ =

for (p0 = out[0], p1 = out[1]; *p0 && *p1; pO++, pl++) {
if (isalpha(*p0) && isalpha(*p1)) {
if (xbm[*p0-*A'J&xbm[ *p1-A’] {
cx = ‘¥’
nm-++;

¥
else if (1dna && _day[*p0- ‘A |[*p1-‘A’] > 0)
cx=""
else
cx="°";

}

else
<

cX="°"
*PX++ = cX;

px++ = \n’;
*px = 0%
b
/*
* strip path or prefix from pn, return len: pr_align()
*/
static
stripname(pn)
char *p; /* file name (may be path) */
{

register char *px, *py;
py =0
for (px = pn; *px; px++)
if (*px == /")
py=px+1;
if (py)

(void) strepy(pn, py);

return(strlen(pn));
¥
/*
* cleanup() -- cleanup any tmp file
* getseq() -- read in seq, set dna, len, maxlen
* g calloc() - calloc() with error checkin
* readjmps() -- get the good jmps, from tmp file if necessary
* writejmps() -- write a filled array of jmps to a tmp file: nw()
*/
#include “nw.h”
#include <sys/file.h>
char  *jname = “/tmp/homgXXXXXX"; /* tmp file for jmps */
FILE *fj;
int cleanup(); /* cleanup tmp file */
long Iseek();
/*

* remove any tmp file if we blow

*/
cleanup(i)

int i

if (&)

(void) unlink(jname);

exit(i);
/*
* read, return ptr to seq, set dna, len, maxlen
* gkip lines starting with ;*, “<’, or ‘>’
* seq in upper or lower case
*/
char *
getseq(file, len)

char *file; /* file name */

int *len; /* seq len */

stars

stripname

cleanup

getseq
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char line[1024], *pseq;
register char *px, *py;

int natgc, tlen;

FILE

*fp;
if ((fp = fopen(file, “r”)) == 0) {
fprintf(stderr, “%s: can’t read %s\n”, prog, file);
exit(1);
¥
tlen = natge = 0;
while (fgets(line, 1024, fp)) {
if (*line == ;|| *line == ‘<’ || *line == *>")
continue;
for (px = line; *px != ‘\n’; px++)
if (isupper(*px) || islower(*px))
tlen++;

¥

if ((pseq = malloc((unsigned)(tlen+6))) == 0) {
fprintf(stderr, “%s: malloc() failed to get %d bytes for %s\n”, prog, tlen+6, file);
exit(1);

pseq[0] = pseq[1] = pseq[2] = pseq[3] = \0%;
...getseq
Py = pseq + 4
*len = tlen;
rewind(fp);
while (fgets(line, 1024, fp)) {
if (*line == ;|| *line == ‘<’ || *line == *>")
continue;
for (px = line; *px != “\n’; px++) {
if (isupper(*px))
py+H+ = "px;
else if (islower(*px))
*py++ = toupper(*px);
if (index(“ATGCU”, *(py-1)))
natgc++;
¥
¥
“py++ =107
“py = 0%
(void) fclose(fp);
dna = natgc > (tlen/3);
return(pseq+4);
¥
char *
g_ calloc(msg, nx, sz) g _calloc
char *msg; /* program, calling routine */
int nx, Sz; /* number and size of elements */

char *px, *calloc();
if ((px = calloc((unsigned)nx, (unsigned)sz)) == 0) {
if (*msg) {
fprintf(stderr, “%s: g_ calloc() failed %s (n= %d, sz= %d)\n”, prog, msg, nx, sz);
exit(1);

}

return(px);
b
/*
* get final jmps from dx[] or tmp file, set pp[], reset dmax: main()
*/

readjmps() readjmps

int fd =-1;
int siz, 10, i1;
register i, j, Xx;
it () {
(void) felose(f));
if ((fd = open(jname, O__RDONLY, 0)) < 0) {
fprintf(stderr, “%s: can’t open() %s\n”, prog, jname);
cleanup(1);

}

for (i =10 = i1 = 0, dmax0 = dmax, xx = len0; ;i++) {
while (1) {
for (j = dx[dmax].ijmp; | >= 0 && dx[dmax].jp.x[j] >= xx; j--)
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...readjmps
if (j < 0 && dx[dmax].offset && fj) {
(void) Iseek(fd, dx[dmax] offset, 0);
(void) read(fd, (char *)&dx[dmax].jp, sizeof(struct jmp));
(void) read(fd, (char *)&dx[dmax].offset, sizeof(dx[dmax].offset));
dx[dmax].ijmp = MAXIMP-1;
¥
else
break;
¥
if (i >= IMPS) {
fprintf(stderr, “%s: too many gaps in alignment\n”, prog);
cleanup(1);
¥
if (j>=0){
siz = dx[dmax].jp.n[j];
xx = dx[dmax].jp.x[j];
dmax += siz;
if (siz < 0) { /* gap in second seq */
ppl1ln[il] = -siz;
XX += 8iz;
/*id =xx - yy + lenl - 1
*/
ppl1]x[il] = xx - dmax + lenl - 1;
gapy++;
ngapy —= siz;
/* ignore MAXGAP when doing endgaps */
siz = (-siz < MAXGAP || endgaps)? —siz : MAXGAP;
il++;
else if (siz » 0) { /* gap in first seq */
ppl0] .n[i0] = siz;
ppl0] x[i0] = xx;
gapx-++;
ngapx += siz;
/* ignore MAXGAP when doing endgaps */
siz = (siz < MAXGARP || endgaps)? siz : MAXGAP;
10++;
¥
¥
else
break;
/* reverse the order of jmps
*/
for (j = 0, i0--; j < i0; j++, i0--) {
i = pp{0]lj}: ppLOLa[i] = pp[0]ai0}: pplOnfi0] = i
i = ppl01x{jE: pplO}x[j] = pplOJx[i0}: ppl0Tfio] - i
for (j =0, il-—; j < il; j++, il--) {
i = pp{1] i} pp(11afi] = pp[1]afit}: ppl1}nfi1] = i
i = pp[L1x(jE ppl11x[i] = ppl1]x[it: ppllxit] -
if (fd >= 0)
(void) close(fd);
it (@) {
(void) unlink(jname);
=0
offset = 0;
¥
/*
* write a filled jmp struct offset of the prev one (if any): nw()
*/
writejmps(ix) writejmps
int ix;
{

char *mktemp();
if () {
if (mktemp(jname) < 0) {
fprintf(stderr, “%s: can’t mktemp() %s\n”, prog, jname);
cleanup(1);

if ((fj = fopen(jname, “w)) == 0) {
fprintf(stderr, “%s: can’t write %s\n”, prog, jname);
exit(1);
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}

(void) fwrite((char *)&dx[ix].jp, sizeof(struct jmp), 1, fj);
(void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, fj);

¥
[0249]

TABLE 2
PRO XXXXXXXXXKKXKXKXKXK  (Length = 15 amino acids)
Comparison XXXXXYYYYYYY (Length = 12 amino acids)
Protein

% amino acid sequence identity = (the number of identically matching
amino acid residues between the two polypeptide sequences as determined
by ALIGN-2) divided by (the total number of amino acid residues of the
PRO polypeptide) = 5 divided by 15 = 33.3%

[0250]

TABLE 3
PRO ):9:0:0:0.0:0.0.0.0.¢ (Length = 10 amino acids)
Comparison XXXXXYYYYYYZZYZ  (Length = 15 amino acids)
Protein

% amino acid sequence identity = (the number of identically matching
amino acid residues between the two polypeptide sequences as determined
by ALIGN-2) divided by (the total number of amino acid residues of the
PRO polypeptide) = 5 divided by 10 = 50%

[0251]

TABLE 4
PRO-DNA NNNNNNNNNNNNNN (Length = 14 nucleotides)
Comparison NNNNNNLLLLLLLLLI  (Length = 16 nucleotides)
DNA

% nucleic acid sequence identity = (the number of identically matching
nucleotides between the two nucleic acid sequences as determined by
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA
nucleic acid sequence) = 6 divided by 14 = 42.9%

[0252]

TABLE 5
PRO-DNA NNNNNNNNNNNN  (Length = 12 nucleotides)
Comparison DNA ~ NNNNLLLVV (Length = 9 nucleotides)
DNA

% nucleic acid sequence identity = (the number of identically matching
nucleotides between the two nucleic acid sequences as determined by
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA
nucleic acid sequence) = 4 divided by 12 = 33.3%

[0253]
[0254] A. Full-Length PRO Polypeptides

II. Compositions and Methods of the Invention

[0255] The present invention provides newly identified
and isolated nucleotide sequences encoding polypeptides
referred to in the present application as PRO polypeptides.
In particular, cDNAs encoding various PRO polypeptides
have been identified and isolated, as disclosed in further
detail in the Examples below. It is noted that proteins
produced in separate expression rounds may be given dif-

ferent PRO numbers but the UNQ number is unique for any
given DNA and the encoded protein, and will not be
changed. However, for sake of simplicity, in the present
specification the protein encoded by the full length native
nucleic acid molecules disclosed herein as well as all further
native homologues and variants included in the foregoing
definition of PRO, will be referred to as “PRO/number”,
regardless of their origin or mode of preparation.

[0256] As disclosed in the Examples below, various cDNA
clones have been deposited with the ATCC. The actual
nucleotide sequences of those clones can readily be deter-
mined by the skilled artisan by sequencing of the deposited
clone using routine methods in the art. The predicted amino
acid sequence can be determined from the nucleotide
sequence using routine skill. For the PRO polypeptides and
encoding nucleic acids described herein, Applicants have
identified what is believed to be the reading frame best
identifiable with the sequence information available at the
time.

[0257] B. PRO Polypeptide Variants

[0258] In addition to the full-length native sequence PRO
polypeptides described herein, it is contemplated that PRO
variants can be prepared. PRO variants can be prepared by
introducing appropriate nucleotide changes into the PRO
DNA, and/or by synthesis of the desired PRO polypeptide.
Those skilled in the art will appreciate that amino acid
changes may alter post-translational processes of the PRO,
such as changing the number or position of glycosylation
sites or altering the membrane anchoring characteristics.

[0259] Variations in the native full-length sequence PRO
or in various domains of the PRO described herein, can be
made, for example, using any of the techniques and guide-
lines for conservative and non-conservative mutations set
forth, for instance, in U.S. Pat. No. 5,364,934. Variations
may be a substitution, deletion or insertion of one or more
codons encoding the PRO that results in a change in the
amino acid sequence of the PRO as compared with the
native sequence PRO. Optionally the variation is by substi-
tution of at least one amino acid with any other amino acid
in one or more of the domains of the PRO. Guidance in
determining which amino acid residue may be inserted,
substituted or deleted without adversely affecting the desired
activity may be found by comparing the sequence of the
PRO with that of homologous known protein molecules and
minimizing the number of amino acid sequence changes
made in regions of high homology. Amino acid substitutions
can be the result of replacing one amino acid with another
amino acid having similar structural and/or chemical prop-
erties, such as the replacement of a leucine with a serine, i.c.,
conservative amino acid replacements. Insertions or dele-
tions may optionally be in the range of about 1 to 5 amino
acids. The variation allowed may be determined by system-
atically making insertions, deletions or substitutions of
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amino acids in the sequence and testing the resulting vari-
ants for activity exhibited by the full-length or mature native
sequence.

[0260] PRO polypeptide fragments are provided herein.
Such fragments may be truncated at the N-terminus or
C-terminus, or may lack internal residues, for example,
when compared with a full length native protein. Certain
fragments lack amino acid residues that are not essential for
a desired biological activity of the PRO polypeptide.

[0261] PRO fragments may be prepared by any of a
number of conventional techniques. Desired peptide frag-
ments may be chemically synthesized. An alternative
approach involves generating PRO fragments by enzymatic
digestion, e.g., by treating the protein with an enzyme
known to cleave proteins at sites defined by particular amino
acid residues, or by digesting the DNA with suitable restric-
tion enzymes and isolating the desired fragment. Yet another
suitable technique involves isolating and amplifying a DNA
fragment encoding a desired polypeptide fragment, by poly-
merase chain reaction (PCR). Oligonucleotides that define
the desired termini of the DNA fragment are employed at the
5" and 3' primers in the PCR. Preferably, PRO polypeptide
fragments share at least one biological and/or immunologi-
cal activity with the native PRO polypeptide disclosed
herein.

[0262] In particular embodiments, conservative substitu-
tions of interest are shown in Table 6 under the heading of
preferred substitutions. If such substitutions result in a
change in biological activity, then more substantial changes,
denominated exemplary substitutions in Table 6, or as
further described below in reference to amino acid classes,
are introduced and the products screened.

TABLE 6
Original Exemplary Preferred
Residue Substitutions Substitutions
Ala (A) val; leu; ile val
Arg R) lys; gln; asn lys
Asn (N) gln; his; lys; arg gln
Asp (D) glu glu
Cys (O) ser ser
Gln (Q) asn asn
Glu (E) asp asp
Gly (G) pro; ala ala
His (H) asn; gln; lys; arg arg
Ile (D leu; val; met; ala; phe; leu
norleucine
Leu (L) norleucine; ile; val; ile
met; ala; phe

Lys (K) arg; gln; asn arg
Met (M) leu; phe; ile leu
Phe (F) leu; val; ile; ala; tyr leu
Pro (P) ala ala
Ser (S) thr thr
Thr (T) ser ser
Trp (W) tyr; phe tyr
Tyr (Y) trp; phe; thr; ser phe
Val (V) ile; leu; met; phe; leu

ala; norleucine

[0263] Substantial modifications in function or immuno-
logical identity of the PRO polypeptide are accomplished by
selecting substitutions that differ significantly in their effect
on maintaining (a) the structure of the polypeptide backbone
in the area of the substitution, for example, as a sheet or
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helical conformation, (b) the charge or hydrophobicity of the
molecule at the target site, or (¢) the bulk of the side chain.

[0264] Naturally occurring residues are divided into
groups based on common side-chain properties:

[0265] (1) hydrophobic: norleucine, met, ala, val, leu,
ile;

[0266] (2) neutral hydrophilic: cys, ser, thr;

[0267] (3) acidic: asp, glu;

[0268] (4) basic: asn, gin, his, lys, arg;

[0269] (5) residues that influence chain orientation:

gly, pro; and
[0270] (6) aromatic: trp, tyr, phe.

[0271] Non-conservative  substitutions will  entail
exchanging a member of one of these classes for another
class. Such substituted residues also may be introduced into
the conservative substitution sites or, more preferably, into
the remaining (non-conserved) sites.

[0272] The variations can be made using methods known
in the art such as oligonucleotide-mediated (site-directed)
mutagenesis, alanine scanning, and PCR mutagenesis. Site-
directed mutagenesis [Carter et al., Nucl. Acids Res.,
13:4331 (1986); Zoller et al., Nucl. Acids Res., 10:6487
(1987)], cassette mutagenesis [Wells et al., Gene, 34:315
(1985)], restriction selection mutagenesis [Wells et al., Phi-
los. Trans. R. Soc. London SerA, 317:415 (1986)] or other
known techniques can be performed on the cloned DNA to
produce the PRO variant DNA.

[0273] Scanning amino acid analysis can also be
employed to identify one or more amino acids along a
contiguous sequence. Among the preferred scanning amino
acids are relatively small, neutral amino acids. Such amino
acids include alanine, glycine, serine, and cysteine. Alanine
is typically a preferred scanning amino acid among this
group because it eliminates the side-chain beyond the beta-
carbon and is less likely to alter the main-chain conforma-
tion of the variant [Cunningham and Wells, Science, 244:
1081-1085 (1989)]. Alanine is also typically preferred
because it is the most common amino acid. Further, it is
frequently found in both buried and exposed positions
[Creighton, The Proteins, (W. H. Freeman & Co., N.Y);
Chothia, J. Mol. Biol., 150:1 (1976)]. If alanine substitution
does not yield adequate amounts of variant, an isoteric
amino acid can be used.

[0274] C. Modifications of PRO

[0275] Covalent modifications of PRO are included within
the scope of this invention. One type of covalent modifica-
tion includes reacting targeted amino acid residues of a PRO
polypeptide with an organic derivatizing agent that is
capable of reacting with selected side chains or the N- or
C-terminal residues of the PRO. Derivatization with bifunc-
tional agents is useful, for instance, for crosslinking PRO to
a water-insoluble support matrix or surface for use in the
method for purifying anti-PRO antibodies, and vice-versa.
Commonly used crosslinking agents include, e.g., 1,1-bis
(diazoacetyl)-2-phenylethane, glutaraldehyde, N-hydrox-
ysuccinimide esters, for example, esters with 4-azidosali-
cylic acid, homobifunctional imidoesters, including disuc-
cinimidyl esters such as 3,3'-
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dithiobis(succinimidylpropionate), bifunctional maleimides
such as bis-N-maleimido-1,8-octane and agents such as
methyl-3-[(p-azidophenyl)dithio ]propioimidate.

[0276] Other modifications include deamidation of
glutaminyl and asparaginyl residues to the corresponding
glutamyl and aspartyl residues, respectively, hydroxylation
of proline and lysine, phosphorylation of hydroxyl groups of
seryl or threonyl residues, methylation of the or a-amino
groups of lysine, arginine, and histidine side chains [T.E.
Creighton, Proteins: Structure and Molecular Properties, W.
H. Freeman & Co., San Francisco, pp. 79-86 (1983)],
acetylation of the N-terminal amine, and amidation of any
C-terminal carboxyl group.

[0277] Another type of covalent modification of the PRO
polypeptide included within the scope of this invention
comprises altering the native glycosylation pattern of the
polypeptide. “Altering the native glycosylation pattern” is
intended for purposes herein to mean deleting one or more
carbohydrate moieties found in native sequence PRO (either
by removing the underlying glycosylation site or by deleting
the glycosylation by chemical and/or enzymatic means),
and/or adding one or more glycosylation sites that are not
present in the native sequence PRO. In addition, the phrase
includes qualitative changes in the glycosylation of the
native proteins; involving a change in the nature and pro-
portions of the various carbohydrate moieties present.

[0278] Addition of glycosylation sites to the PRO
polypeptide may be accomplished by altering the amino acid
sequence. The alteration may be made, for example, by the
addition of, or substitution by, one or more serine or threo-
nine residues to the native sequence PRO (for O-linked
glycosylation sites). The PRO amino acid sequence may
optionally be altered through changes at the DNA level,
particularly by mutating the DNA encoding the PRO
polypeptide at preselected bases such that codons are gen-
erated that will translate into the desired amino acids.

[0279] Another means of increasing the number of carbo-
hydrate moieties on the PRO polypeptide is by chemical or
enzymatic coupling of glycosides to the polypeptide. Such
methods are described in the art, e.g., in WO 87/05330
published Sep. 11, 1987, and in Aplin and Wriston, CRC
Crit. Rev. Biochem., pp. 259-306 (1981).

[0280] Removal of carbohydrate moieties present on the
PRO polypeptide may be accomplished chemically or enzy-
matically or by mutational substitution of codons encoding
for amino acid residues that serve as targets for glycosyla-
tion. Chemical deglycosylation techniques are known in the
art and described, for instance, by Hakimuddin, et al., Arch.
Biochem. Biophys., 259:52 (1987) and by Edge et al., Anal.
Biochem., 118:131 (1981). Enzymatic cleavage of carbohy-
drate moieties on polypeptides can be achieved by the use of
a variety of endo- and exo-glycosidases as described by
Thotakura et al., Meth. Enzymol., 138:350 (1987).

[0281] Another type of covalent modification of PRO
comprises linking the PRO polypeptide to one of a variety
of nonproteinaceous polymers, e.g., polyethylene glycol
(PEG), polypropylene glycol, or polyoxyalkylenes, in the
manner set forth in U.S. Pat. Nos. 4,640,835; 4,496,689,
4,301,144; 4,670,417; 4,791,192 or 4,179,337.
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[0282] The PRO of the present invention may also be
modified in a way to form a chimeric molecule comprising
PRO fused to another, heterologous polypeptide or amino
acid sequence.

[0283] In one embodiment, such a chimeric molecule
comprises a fusion of the PRO with a tag polypeptide which
provides an epitope to which an anti-tag antibody can
selectively bind. The epitope tag is generally placed at the
amino- or carboxyl-terminus of the PRO. The presence of
such epitope-tagged forms of the PRO can be detected using
an antibody against the tag polypeptide. Also, provision of
the epitope tag enables the PRO to be readily purified by
affinity purification using an anti-tag antibody or another
type of affinity matrix that binds to the epitope tag. Various
tag polypeptides and their respective antibodies are well
known in the art. Examples include poly-histidine (poly-his)
or poly-histidine-glycine (poly-his-gly) tags; the flu HA tag
polypeptide and its antibody 12CAS5 [Field et al., Mol. Cell.
Biol., 8:2159-2165 (1988)]; the c-myc tag and the 8F9, 3C7,
6E10, G4, B7 and 9E10 antibodies thereto [Evan et al.,
Molecular and Cellular Biology, 5:3610-3616 (1985)]; and
the Herpes Simplex virus glycoprotein D (gD) tag and its
antibody [Paborsky et al., Protein Engineering, 3(6):547-553
(19903]. Other tag polypeptides include the Flag-peptide
[Hopp et al., BioTechnology, 6:1204-1210 (1988)]; the KT3
epitope peptide [Martin et al.,, Science, 255:192-194
(1992)]; an a-tubulin epitope peptide [Skinner et al., J. Biol.
Chemi., 266:15163-15166 (1991)]; and the T7 gene 10
protein peptide tag [Lutz-Freyermuth et al., Proc. Natl.
Acad. Sci. USA, 87:6393-6397 (1990)].

[0284] In an alternative embodiment, the chimeric mol-
ecule may comprise a fusion of the PRO with an immuno-
globulin or a particular region of an immunoglobulin. For a
bivalent form of the chimeric molecule (also referred to as
an “immunoadhesin”), such a fusion could be to the Fc
region of an IgG molecule. The Ig fusions preferably include
the substitution of a soluble (transmembrane domain deleted
or inactivated) form of a PRO polypeptide in place of at least
one variable region within an Ig molecule. In a particularly
preferred embodiment, the immunoglobulin fusion includes
the hinge, CH2 and CH3, or the hinge, CH1, CH2 and CH3
regions of an IgG1 molecule. For the production of immu-
noglobulin fusions see also U.S. Pat. No. 5,428,130 issued
Jun. 27, 1995.

[0285] D. Preparation of PRO

[0286] The description below relates primarily to produc-
tion of PRO by culturing cells transformed or transfected
with a vector containing PRO nucleic acid. It is, of course,
contemplated that alternative methods, which are well
known in the art, may be employed to prepare PRO. For
instance, the PRO sequence, or portions thereof, may be
produced by direct peptide synthesis using solid-phase tech-
niques [see, e.g., Stewart et al., Solid-Phase Peptide Syn-
thesis, W. H. Freeman Co., San Francisco, Calif. (1969);
Merrifield, J. Am. Chem. Soc., 85:2149-2154 (1963)]. In
vitro protein synthesis may be performed using manual
techniques or by automation. Automated synthesis may be
accomplished, for instance, using an Applied Biosystems
Peptide Synthesizer (Foster City, Calif.) using manufactur-
er’s instructions. Various portions of the PRO may be
chemically synthesized separately and combined using
chemical or enzymatic methods to produce the full-length
PRO.
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[0287] 1. Isolation of DNA Encoding PRO

[0288] DNA encoding PRO may be obtained from a
c¢DNA library prepared from tissue believed to possess the
PRO mRNA and to express it at a detectable level. Accord-
ingly, human PRO DNA can be conveniently obtained from
a cDNA library prepared from human tissue, such as
described in the Examples. The PRO-encoding gene may
also be obtained from a genomic library or by known
synthetic procedures (e.g., automated nucleic acid synthe-
Sis).

[0289] Libraries can be screened with probes (such as
antibodies to the PRO or oligonucleotides of at least about
20-80 bases) designed to identify the gene of interest or the
protein encoded by it. Screening the cDNA or genomic
library with the selected probe may be conducted using
standard procedures, such as described in Sambrook. et al.,
Molecular Cloning: A Laboratory Manual (New York: Cold
Spring Harbor Laboratory Press, 1989). An alternative
means to isolate the gene encoding PRO is to use PCR
methodology [Sambrook et al., supra; Dieffenbach et al.,
PCR Primer: A Laboratory Manual (Cold Spring Harbor
Laboratory Press, 1995)].

[0290] The Examples below describe techniques for
screening a cDNA library. The oligonucleotide sequences
selected as probes should be of sufficient length and suffi-
ciently unambiguous that false positives are minimized. The
oligonucleotide is preferably labeled such that it can be
detected upon hybridization to DNA in the library being
screened. Methods of labeling are well known in the art, and
include the use of radiolabels like >*P-labeled ATP, biotiny-
lation or enzyme labeling. Hybridization conditions, includ-
ing moderate stringency and high stringency, are provided in
Sambrook et al., supra.

[0291] Sequences identified in such library screening
methods can be compared and aligned to other known
sequences deposited and available in public databases such
as GenBank or other private sequence databases. Sequence
identity (at either the amino acid or nucleotide level) within
defined regions of the molecule or across the full-length
sequence can be determined using methods known in the art
and as described herein.

[0292] Nucleic acid having protein coding sequence may
be obtained by screening selected cDNA or genomic librar-
ies using the deduced amino acid sequence disclosed herein
for the first time, and, if necessary, using conventional
primer extension procedures as described in Sambrook et al.,
supra, to detect precursors and processing intermediates of
mRNA that may not have been reverse-transcribed into
cDNA.

[0293] 2. Selection and Transformation of Host Cells

[0294] Host cells are transfected or transformed with
expression or cloning vectors described herein for PRO
production and cultured in conventional nutrient media
modified as appropriate for inducing promoters, selecting
transformants, or amplifying the genes encoding the desired
sequences. The culture conditions, such as media, tempera-
ture, pH and the like, can be selected by the skilled artisan
without undue experimentation. In general, principles, pro-
tocols, and practical techniques for maximizing the produc-
tivity of cell cultures can be found in Mammalian Cell
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Biotechnology: a Practical Approach, M. Butler, ed. (IRL
Press, 1991) and Sambrook et al., supra.

[0295] Methods of eukaryotic cell transfection and
prokaryotic cell transformation are known to the ordinarily
skilled artisan, for example, CaCl,, CaPO,, liposome-me-
diated and electroporation. Depending on the host cell used,
transformation is performed using standard techniques
appropriate to such cells. The calcium treatment employing
calcium chloride, as described in Sambrook et al., supra, or
electroporation is generally used for prokaryotes. Infection
with Agrobacterium tumefaciens is used for transformation
of certain plant cells, as described by Shaw et al., Gene,
23:315 (1983) and WO 89/05859 published Jun. 29, 1989.
For mammalian cells without such cell walls, the calcium
phosphate precipitation method of Graham and van der Eb,
Virology, 52:456-457 (1978) can be employed. General
aspects of mammalian cell host system transfections have
been described in U.S. Pat. No. 4,399,216. Transformations
into yeast are typically carried out according to the method
of Van Solingen et al., J. Bact., 130:946 (1977) and Hsiao et
al., Proc. Natl. Acad. Sci. (USA), 76:3829 (1979). However,
other methods for introducing DNA into cells, such as by
nuclear microinjection, electroporation, bacterial protoplast
fusion with intact cells, or polycations, e.g., polybrene,
polyornithine, may also be used. For various techniques for
transforming mammalian cells, see Keown et al., Methods in
Enzymology, 185:527-537 (1990) and Mansour et al,
Nature, 336:348-352 (1988).

[0296] Suitable host cells for cloning or expressing the
DNA in the vectors herein include prokaryote, yeast, or
higher eukaryote cells. Suitable prokaryotes include but are
not limited to eubacteria, such as Gram-negative or Gram-
positive organisms, for example, Enterobacteriaceae such as
E. coli. Various E.coli strains are publicly available, such as
E. coli K12 strain MM294 (ATCC 31,446); E coli X1776
(ATCC 31,537); E. coli strain W3110 (ATCC 27,325) and
K5772 (ATCC 53,635). Other suitable prokaryotic host cells
include Enterobacteriaceae such as Escherichia, e.g., F. coli,
Enteiobacter, Erwinia, Klebsiella, Proteus, Salmonella, e.g.,
Salmonella typhimurium, Serratia, e.g., Serratia marces-
cans, and Shigella, as well as Bacilli such as B. subrilis and
B. licheniformis (e.g., B. licheniformis 41P disclosed in DD
266,710 published Apr. 12, 1989), Pseudomonas such as P,
aeruginosa, and Streptomyces. These examples are illustra-
tive rather than limiting. Strain W3110 is one particularly
preferred host or parent host because it is a common host
strain for recombinant DNA product fermentations. Prefer-
ably, the host cell secretes minimal amounts of proteolytic
enzymes. For example, strain W3110 may be modified to
effect a genetic mutation in the genes encoding proteins
endogenous to the host, with examples of such hosts includ-
ing E. coli W3110 strain 1A2, which has the complete
genotype tonA; F. coli W310 strain 9E4, which has the
complete genotype tonA ptr3; E. coli W3110 strain 27C7
(ATCC 55,244), which has the complete genotype tonA ptr3
phoA El15(argF-lac)769 degP ompT kan®; E. coli W3110
strain 37D6, which has the complete genotype tonA ptr3
phoA E75 (argF-lac)769 degP ompT rbs7 ilvG kan’; E. coli
W3110 strain 40B4, which is strain 37D6 with a non-
kanamycin resistant degP deletion mutation; and an F. coli
strain having mutant periplasmic protease disclosed in U.S.
Pat. No. 4,946,783 issued Aug. 7, 1990. Alternatively, in
vitro methods of cloning, e.(g., PCR or other nucleic acid
polymerase reactions, are suitable.
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[0297] In addition to prokaryotes, eukaryotic microbes
such as filamentous fungi or yeast are suitable cloning or
expression hosts for PRO-encoding vectors. Saccharomyces
cerevisiae is a commonly used lower eukaryotic host micro-
organism. Others include Schizosaccharomyces pombe
(Beach and Nurse, Nature, 290: 140 [19811; EP 139,383
published May 2, 1985); Kluyveromyces hosts (U.S. Pat.
No. 4,943,529; Fleer et al., Bio/Technology, 9:968-975
(1991)) such as, e.g., K lactis (MW98-8C, CBS683,
CBS4574; Louvencourt et al., J. Bacteriol., 154(2):737-742
[1983)), K. fragilis (ATCC 12,424), K. bulgaricus (ATCC
16,045), K. wickeramii (ATCC 24,178), K. waltii (ATCC
56,500), K. drosophilarum (ATCC 36,906; Van den Berg et
al., Bio/Technology, 8:135 (1990)), K. thermotolerans, and
K. marxianus; yarrowia (EP 402,226); Pichia pastoris (EP
183,070, Sreekrishna et al., J. Basic Microbiol., 28:265-278
[1988)); Candida; Trichoderina reesia (EP 244,234); Neu-
rospora crassa (Case et al., Proc. Natl. Acad. Sci. USA,
76:5,259-5263[1979)); Schwanniomyces such as Schwan-
niomyces occidentalis (EP 394,538 published Oct. 31,
1990); and filamentous fungi such as, e.g., Neurospora,
Penicilium, Tolypocladium (WO 91/00357 published Jan. 1,
1991), and Aspeirgillus hosts such as A. nidulans (Ballance
et al,, Biochem. Biophys. Res. Commun., 112:284-289
[1983]; Tilburn et al., Gene, 26:205-221[1983]; Yelton et al.,
Proc. Natl. Acad. Sci. USA, 81: 1470-1474[1984]) and A.
niger (Kelly and Hynes, EMBO J., 4:475-479[1985])).
Methylotropic yeasts are suitable herein and include, but are
not limited to, yeast capable of growth on methanol selected
from the genera consisting of Hansenula, Candida, Kloeck-
era, Pichia, Saccharomyces, Torulopsis, and Rhodotoruila. A
list of specific species that are exemplary of this class of
yeasts may be found in C. Anthony, The Biochemistry of
Methylotrophs, 269 (1982).

[0298] Suitable host cells for the expression of glycosy-
lated PRO are derived from multicellular organisms.
Examples of invertebrate cells include insect cells such as
Drosophila S2 and Spodoptera Sf9, as well as plant cells.
Examples of useful mammalian host cell lines include
Chinese hamster ovary (CHO) and COS cells. More specific
examples include monkey kidney CV1 line transformed by
SV40 (COS-7, ATCC CRL 1651); human embryonic kidney
line (293 or 293 cells subcloned for growth in suspension
culture, Graham et al., J. Gen Virol., 36:59 (1977)); Chinese
hamster ovary cells/-DHFR (CHO, Urlaub and Chasin, Proc.
Natl. Acad. Sci. USA, 77:4216 (1980)); mouse sertoli cells
(TM4, Mather, Biol. Reprod., 23:243-251 (1980)); human
lung cells (Wi 38, ATCC CCL 75); human liver cells (Hep
G2, HB 8065); and mouse mammary tumor (MMT 060562,
ATCC CCL51). The selection of the appropriate host cell is
deemed to be within the skill in the art.

[0299] 3. Selection and Use of a Replicable Vector

[0300] The nucleic acid (e.g., cDNA or genomic DNA)
encoding PRO may be inserted into a replicable vector for
cloning (amplification of the DNA) or for expression. Vari-
ous vectors are publicly available. The vector may, for
example, be in the form of a plasmid, cosmid, viral particle,
or phage. The appropriate nucleic acid sequence may be
inserted into the vector by a variety of procedures. In
general, DNA is inserted into an appropriate restriction
endonuclease site(s) using techniques known in the art.
Vector components generally include, but are not limited to,
one or more of a signal sequence, an origin of replication,
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one or more marker genes, an enhancer element, a promoter,
and a transcription termination sequence. Construction of
suitable vectors containing one or more of these components
employs standard ligation techniques which are known to
the skilled artisan.

[0301] The PRO may be produced recombinantly not only
directly, but also as a fusion polypeptide with a heterologous
polypeptide, which may be a signal sequence or other
polypeptide having a specific cleavage site at the N-terminus
of the mature protein or polypeptide. In general, the signal
sequence may be a component of the vector, or it may be a
part of the PRO-encoding DNA that is inserted into the
vector. The signal sequence may be a prokaryotic signal
sequence selected, for example, from the group of the
alkaline phosphatase, penicillinase, lpp, or heat-stable
enterotoxin II leaders. For yeast secretion the signal
sequence may be, e.g., the yeast invertase leader, alpha
factor leader (including Saccharomyces and Kluyveromyces
a-factor leaders, the latter described in U.S. Pat. No. 5,010,
182), or acid phosphatase leader, the C. albicans glucoamy-
lase leader (EP 362,179 published Apr. 4, 1990), or the
signal described in WO 90/13646 published Nov. 15, 1990.
In mammalian cell expression, mammalian signal sequences
may be used to direct secretion of the protein, such as signal
sequences from secreted polypeptides of the same or related
species, as well as viral secretory leaders.

[0302] Both expression and cloning vectors contain a
nucleic acid sequence that enables the vector to replicate in
one or more selected host cells. Such sequences are well
known for a variety of bacteria, yeast, and viruses. The
origin of replication from the plasmid pEBR322 is suitable
for most Gram-negative bacteria, the 2u plasmid origin is
suitable for yeast, and various viral origins (SV40, polyoma,
adenovirus, VSV or BPV) are useful for cloning vectors in
mammalian cells.

[0303] Expression and cloning vectors will typically con-
tain a selection gene, also termed a selectable marker.
Typical selection genes encode proteins that (a) confer
resistance to antibiotics or other toxins, e.g., ampicillin,
neomycin, methotrexate, or tetracycline, (b) complement
auxotrophic deficiencies, or (¢) supply critical nutrients not
available from complex media, e.g., the gene encoding
D-alanine racemase for Bacilli.

[0304] An example of suitable selectable markers for
mammalian cells are those that enable the identification of
cells competent to take up the PRO-encoding nucleic acid,
such as DHFR or thymidine kinase. An appropriate host cell
when wild-type DHFR is employed is the CHO cell line
deficient in DHFR activity, prepared and propagated as
described by Urlaub et al., Proc. Natl. Acad. Sci. USA,
77:4216 (1980). A suitable selection gene for use in yeast is
the trp 1 gene present in the yeast plasmid YRp7 [Stinch-
comb et al., Nature, 282:39 (1979); Kingsman et al., Gene,
7:141 (1979); Tschemper et al., Gene, 10:157 (1980)]. The
trp 1 gene provides a selection marker for a mutant strain of
yeast lacking the ability to grow in tryptophan, for example,
ATCC No. 44076 or PEP4-1 [Jones, Genetics, 85:12
1977].

[0305] Expression and cloning vectors usually contain a
promoter operably linked to the PRO-encoding nucleic acid
sequence to direct mRNA synthesis. Promoters recognized
by a variety of potential host cells are well known. Promot-
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ers suitable for use with prokaryotiic hosts include the
[-lactamase and lactose promoter systems [Chang et al.,
Nature, 275:615 (1978); Goeddel et al., Nature, 281:544
(1979)], alkaline phosphatase, a tryptophan (trp) promoter
system [Goeddel, Nucleic Acids Res., 8:4057 (1980); EP
36,776], and hybrid promoters such as the tac promoter
[deBoer et al., Proc. Natl. Acad. Sci. USA, 80:21-25 (1983)].
Promoters for use in bacterial systems also will contain a
Shine-Dalgarno (S.D.) sequence operably linked to the DNA
encoding PRO.

[0306] Examples of suitable promoting sequences for use
with yeast hosts include the promoters for 3-phosphoglyc-
erate kinase [Hitzeman et al., J. Biol. Chem., 255:2073
(1980)] or other glycolytic enzymes [Hess et al., J. Adv.
Enzyme Reg., 7:149 (1968); Holland, Biochemistry,
17:4900 (1978)], such as enolase, glyceraldehyde-3-phos-
phate dehydrogenase, hexokinase, pyruvate decarboxylase,
phosphofructokinase,  glucose-6-phosphate  isomerase,
3-phosphoglycerate mutase, pyruvate kinase, triosephos-
phate isomerase, phosphoglucose isomerase, and glucoki-
nase.

[0307] Other yeast promoters, which are inducible pro-
moters having the additional advantage of transcription
controlled by growth conditions, are the promoter regions
for alcohol dehydrogenase 2, isocytochrome C, acid phos-
phatase, degradative enzymes associated with nitrogen
metabolism, metallothionein, glyceraldehyde-3-phosphate
dehydrogenase, and enzymes responsible for maltose and
galactose utilization. Suitable vectors and promoters for use
in yeast expression are further described in EP 73,657.

[0308] PRO transcription from vectors in mammalian host
cells is controlled, for example, by promoters obtained from
the genomes of viruses such as polyoma virus, fowlpox virus
(UK 2,211,504 published Jul. 5, 1989), adenovirus (such as
Adenovirus 2), bovine papilloma virus, avian sarcoma virus,
cytomegalovirus, a retrovirus, hepatitis-B virus and Simian
Virus 40 (SV40), from heterologous mammalian promoters,
e.g., the actin promoter or an immunoglobulin promoter, and
from heat-shock promoters, provided such promoters are
compatible with the host cell systems.

[0309] Transcription of a DNA encoding the PRO by
higher eukaryotes may be increased by inserting an enhancer
sequence into the vector. Enhancers are cis-acting elements
of DNA, usually about from 10 to 300 bp, that act on a
promoter to increase its transcription. Many enhancer
sequences are now known from mammalian genes (globin,
elastase, albumin, o-fetoprotein, and insulin). Typically,
however, one will use an enhancer from a eukaryotic cell
virus. Examples include the SV40 enhancer on the late side
of the replication origin (bp 100-270), the cytomegalovirus
early promoter enhancer, the polyoma enhancer on the late
side of the replication origin, and adenovirus enhancers. The
enhancer may be spliced into the vector at a position 5' or 3'
to the PRO coding sequence, but is preferably located at a
site 5' from the promoter.

[0310] Expression vectors used in eukarvotic host cells
(yeast, fungi, insect, plant, animal, human, or nucleated cells
from other multicellular organisms) will also contain
sequences necessary for the termination of transcription and
for stabilizing the mRNA. Such sequences are commonly
available from the 5' and, occasionally 3', untranslated
regions of eukaryotic or viral DNAs or ¢cDNAs. These
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regions contain nucleotide segments transcribed as polyade-
nylated fragments in the untranslated portion of the mRNA
encoding PRO.

[0311] Still other methods, vectors, and host cells suitable
for adaptation to the synthesis of PRO in recombinant
vertebrate cell culture are described in Gething et al., Nature,
293:620-625 (1981); Mantei et al., Nature, 281:40-46
(1979); EP 117,060; and EP 117,058.

[0312] 4. Detecting Gene Amplification/Expression

[0313] Gene amplification and/or expression may be mea-
sured in a sample directly, for example, by conventional
Southern blotting, Northern blotting to quantitate the tran-
scription of mRNA [Thomas, Proc. Natl. Acad. Sci. USA,
77:5201(1980)], dot blotting (DINA analysis), or in situ
hybridization, using an appropriately labeled probe, based
on the sequences provided herein. Alternatively, antibodies
may be employed that can recognize specific duplexes,
including DNA duplexes, RNA duplexes, and DNA-RNA
hybrid duplexes or DNA-protein duplexes. The antibodies in
turn may be labeled and the assay may be carried out where
the duplex is bound to a surface, so that upon the formation
of duplex on the surface, the presence of antibody bound to
the duplex can be detected.

[0314] Gene expression, alternatively, may be measured
by immunological methods, such as immunohistochemical
staining of cells or tissue sections and assay of cell culture
or body fluids, to quantitate directly the expression of gene
product. Antibodies useful for immunohistochemical stain-
ing and/or assay of sample fluids may be either monoclonal
or polyclonal, and may be prepared in any mammal. Con-
veniently, the antibodies may be prepared against a native
sequence PRO polypeptide or against a synthetic peptide
based on the DNA sequences provided herein or against
exogenous sequence fused to PRO DNA and encoding a
specific antibody epitope.

[0315] 5. Purification of Polypeptide

[0316] Forms of PRO may be recovered from culture
medium or from host cell lysates. If membrane-bound, it can
be released from the membrane using a suitable detergent
solution (e.g. Triton-X 100) or by enzymatic cleavage. Cells
employed in expression of PRO can be disrupted by various
physical or chemical means, such as freeze-thaw cycling,
sonication, mechanical disruption, or cell lysing agents.

[0317] It may be desired to purify PRO from recombinant
cell proteins or polypeptides. The following procedures are
exemplary of suitable purification procedures: by fraction-
ation on an ion-exchange column; ethanol precipitation;
reverse phase HPLC; chromatography on silica or on a
cation-exchange resin such as DEAE; chromatofocusing;
SDS-PAGE; ammonium sulfate precipitation; gel filtration
using, for example, Sephadex G-75; protein A Sepharose
columns to remove contaminants such as IgG; and metal
chelating columns to bind epitope-tagged forms of the PRO.
Various methods of protein purification may be employed
and such methods are known in the art and described for
example in Deutscher, Methods in Enzymology, 182 (1990);
Scopes, Protein Purification: Principles and Practice,
Springer-Verlag, New York (1982). The purification step(s)
selected will depend, for example, on the nature of the
production process used and the particular PRO produced.
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[0318] E. Uses for PRO

[0319] Nucleotide sequences (or their complement)
encoding PRO have various applications in the art of
molecular biology, including uses as hybridization probes, in
chromosome and gene mapping and in the generation of
anti-sense RNA and DNA. PRO nucleic acid will also be
useful for the preparation of PRO polypeptides by the
recombinant techniques described herein.

[0320] The full-length native sequence PRO gene, or
portions thereof, may be used as hybridization probes for a
cDNA library to isolate the full-length PRO cDNA or to
isolate still other ¢cDNAs (for instance, those encoding
naturally-occurring variants of PRO or PRO from other
species) which have a desired sequence identity to the native
PRO sequence disclosed herein. Optionally, the length of the
probes will be about 20 to about 50 bases. The hybridization
probes may be derived from at least partially novel regions
of the full length native nucleotide sequence wherein those
regions may be determined without undue experimentation
or from genomic sequences including promoters, enhancer
elements and introns of native sequence PRO. By way of
example, a screening method will comprise isolating the
coding region of the PRO gene using the known DNA
sequence to synthesize a selected probe of about 40 bases.
Hybridization probes may be labeled by a variety of labels,
including radionucleotides such as 2P or *°S, or enzymatic
labels such as alkaline phosphatase coupled to the probe via
avidin/biotin coupling systems. Labeled probes having a
sequence complementary to that of the PRO gene of the
present invention can be used to screen libraries of human
cDNA, genomic DNA or mRNA to determine which mem-
bers of such libraries the probe hybridizes to. Hybridization
techniques are described in further detail in the Examples
below.

[0321] Any EST sequences disclosed in the present appli-
cation may similarly be employed as probes, using the
methods disclosed herein.

[0322] Other useful fragments of the PRO nucleic acids
include antisense or sense oligonucleotides comprising a
singe-stranded nucleic acid sequence (either RNA or DNA)
capable of binding to target PRO mRNA (sense) or PRO
DNA (antisense) sequences. Antisense or sense oligonucle-
otides, according to the present invention, comprise a frag-
ment of the coding region of PRO DNA. Such a fragment
generally comprises, at least about 14 nucleotides, prefer-
ably from about 14 to 30 nucleotides. The ability to derive
an antisense or a sense oligonucleotide, based upon a cDNA
sequence encoding a given protein is described in, for
example, Stein and Cohen (Cancer Res. 48:2659, 1988) and
van der Krol et al. (BioTechniques 6:958, 1988).

[0323] Binding of antisense or sense oligonucleotides to
target nucleic acid sequences results in the formation of
duplexes that block transcription or translation of the target
sequence by one of several means, including enhanced
degradation of the duplexes, premature termination of tran-
scription or translation, or by other means. The antisense
oligonucleotides thus may be used to block expression of
PRO proteins. Antisense or sense oligonucleotides further
comprise oligonucleotides having modified sugar-phos-
phodiester backbones (or other sugar linkages, such as those
described in WO 91/06629) and wherein such sugar linkages
are resistant to endogenous nucleases. Such oligonucleotides
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with resistant sugar linkages are stable in vivo (i.e., capable
of resisting enzymatic degradation) but retain sequence
specificity to be able to bind to target nucleotide sequences.

[0324] Other examples of sense or antisense oligonucle-
otides include those oligonucleotides which are covalently
linked to organic moieties, such as those described in WO
90/10048, and other moieties that increases affinity of the
oligonucleotide for a target nucleic acid sequence, such as
poly-(L-lysine). Further still, intercalating agents, such as
ellipticine, and alkylating agents or metal complexes may be
attached to sense or antisense oligonucleotides to modify
binding specificities of the antisense or sense oligonucle-
otide for the target nucleotide sequence.

[0325] Antisense or sense oligonucleotides may be intro-
duced into a cell containing the target nucleic acid sequence
by any gene transfer method, including, for example,
CaPO,_ mediated DNA transfection, electroporation, or by
using gene transfer vectors such as Epstein-Barr virus. In a
preferred procedure, an antisense or sense oligonucleotide is
inserted into a suitable retroviral vector. A cell containing the
target nucleic acid sequence is contacted with the recombi-
nant retroviral vector, either in vivo or ex vivo. Suitable
retroviral vectors include, but are not limited to, those
derived from the murine retrovirus M-MuLV, N2 (a retro-
virus derived from M-MuLV), or the double copy vectors
designated DCT5A, DCT5B and DCT5C (see WO
90/13641).

[0326] Sense or antisense oligonucleotides also may be
introduced into a cell containing the target nucleotide
sequence by formation of a conjugate with a ligand binding
molecule, as described in WO 91/04753. Suitable ligand
binding molecules include, but are not limited to, cell
surface receptors, growth factors, other cytokines, or other
ligands that bind to cell surface receptors. Preferably, con-
jugation of the ligand binding molecule does not substan-
tially interfere with the ability of the ligand binding mol-
ecule to bind to its corresponding molecule or receptor, or
block entry of the sense or antisense oligonucleotide or its
conjugated version into the cell.

[0327] Alternatively, a sense or an antisense oligonucle-
otide may be introduced into a cell containing the target
nucleic acid sequence by formation of an oligonucleotide-
lipid complex, as described in WO 90/10448. The sense or
antisense oligonucleotide-lipid complex is preferably disso-
ciated within the cell by an endogenous lipase.

[0328] Antisense or sense RNA or DNA molecules are
generally at least about 5 bases in length, about 10 bases in
length, about 15 bases in length, about 20 bases in length,
about 25 bases in length, about 30 bases in length, about 35
bases in length, about 40 bases in length, about 45 bases in
length, about 50 bases in length, about 55 bases in length,
about 60 bases in length, about 65 bases in length, about 70
bases in length, about 75 bases in length, about 80 bases in
length, about 85 bases in length, about 90 bases in length,
about 95 bases in length, about 500 bases in length, or more.

[0329] The probes may also be employed in PCR tech-
niques to generate a pool of sequences for identification of
closely related PRO coding sequences.

[0330] Nucleotide sequences encoding a PRO can also be
used to construct hybridization probes for mapping the gene
which encodes that PRO and for the genetic analysis of
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individuals with genetic disorders. The nucleotide sequences
provided herein may be mapped to a chromosome and
specific regions of a chromosome using known techniques,
such as in situ hybridization, linkage analysis against known
chromosomal markers, and hybridization screening with
libraries.

[0331] When the coding sequences for PRO encode a
protein which binds to another protein (example, where the
PRO is areceptor), the PRO can be used in assays to identify
the other proteins or molecules involved in the binding
interaction. By such methods, inhibitors of the receptor/
ligand binding interaction can be identified. Proteins
involved in such binding interactions can also be used to
screen for peptide or small molecule inhibitors or agonists of
the binding interaction. Also, the receptor PRO can be used
to isolate correlative ligand(s). Screening assays can be
designed to find lead compounds that mimic the biological
activity of a native PRO or a receptor for PRO. Such
screening assays will include assays amenable to high-
throughput screening of chemical libraries, making them
particularly suitable for identifying small molecule drug
candidates. Small molecules contemplated include synthetic
organic or inorganic compounds. The assays can be per-
formed in a variety of formats, including protein-protein
binding assays, biochemical screening assays, immunoas-
says and cell based assays, which are well characterized in
the art.

[0332] Nucleic acids which encode PRO or its modified
forms can also be used to generate either transgenic animals
or “knock out” animals which, in turn, are useful in the
development and screening of therapeutically useful
reagents. A transgenic animal (e.g., a mouse or rat) is an
animal having cells that contain a transgene, which trans-
gene was introduced into the animal or an ancestor of the
animal at a prenatal, e.g., an embryonic stage. A transgene
is a DNA which is integrated into the genome of a cell from
which a transgenic animal develops. In one embodiment,
c¢DNA encoding PRO can be used to clone genomic DNA
encoding PRO in accordance with established techniques
and the genomic sequences used to generate transgenic
animals that contain cells which express DNA encoding
PRO. Methods for generating transgenic animals, particu-
larly animals such as mice or rats, have become conven-
tional in the art and are described, for example, in U.S. Pat.
Nos. 4,736,866 and 4,870,009. Typically, particular cells
would be targeted for PRO transgene incorporation with
tissue-specific enhancers. Transgenic animals that include a
copy of a transgene encoding PRO introduced into the germ
line of the animal at an embryonic stage can be used to
examine the effect of increased expression of DNA encoding
PRO. Such animals can be used as tester animals for
reagents thought to confer protection from, for example,
pathological conditions associated with its overexpression.
In accordance with this facet of the invention, an animal is
treated with the reagent and a reduced incidence of the
pathological condition, compared to untreated animals bear-
ing the transgene, would indicate a potential therapeutic
intervention for the pathological condition.

[0333] Alternatively, non-human homologues of PRO can
be used to construct a PRO “knock out” animal which has
a defective or altered gene encoding PRO as a result of
homologous recombination between the endogenous gene
encoding PRO and altered genomic DNA encoding PRO
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introduced into an embryonic stem cell of the animal. For
example, cDNA encoding PRO can be used to clone
genomic DNA encoding PRO in accordance with estab-
lished techniques. A portion of the genomic DNA encoding
PRO can be deleted or replaced with another gene, such as
a gene encoding a selectable marker which can be used to
monitor integration. Typically, several kilobases of unaltered
flanking DNA (both at the 5' and 3' ends) are included in the
vector [see e.g., Thomas and Capecchi, Cell, 51:503 (1987)
for a description of homologous recombination vectors].
The vector is introduced into an embryonic stem cell line
(e.g., by electroporation) and cells in which the introduced
DNA has homologously recombined with the endogenous
DNA are selected [see e.g., Li et al., Cell, 69:915 (1992)].
The selected cells are then injected into a blastocyst of an
animal (e.g., a mouse or rat) to form aggregation chimeras
[see e.g., Bradley, in Teratocarcinomas and Embryonic Stem
Cells: A Practical Approach, E. J. Robertson, ed. (IRL,
Oxford, 1987), pp. 113-152]. A chimeric embryo can then be
implanted into a suitable pseudopregnant female foster
animal and the embryo brought to term to create a “knock
out” animal. Progeny harboring the homologously recom-
bined DNA in their germ cells can be identified by standard
techniques and used to breed animals in which all cells of the
animal contain the homologously recombined DNA. Knock-
out animals can be characterized for instance, for their
ability to defend against certain pathological conditions and
for their development of pathological conditions due to
absence of the PRO polypeptide.

[0334] Nucleic acid encoding the PRO polypeptides may
also be used in gene therapy. In gene therapy applications,
genes are introduced into cells in order to achieve in vivo
synthesis of a therapeutically effective genetic product, for
example for replacement of a defective gene. “Gene
therapy” includes both conventional gene therapy where a
lasting effect is achieved by a single treatment, and the
administration of gene therapeutic agents, which involves
the one time or repeated administration of a therapeutically
effective DNA or mRNA. Antisense RNAs and DNAs can
be used as therapeutic agents for blocking the expression of
certain genes in vivo. It has already been shown that short
antisense oligonucleotides can be imported into cells where
they act as inhibitors, despite their low intracellular concen-
trations caused by their restricted uptake by the cell mem-
brane. (Zamecnik et al., Proc. Natl. Acad. Sci. USA 83:4143-
4146[1986]). The oligonucleotides can be modified to
enhance their uptake, e.g. by substituting their negatively
charged phosphodiester groups by uncharged groups.

[0335] There are a variety of techniques available for
introducing nucleic acids into viable cells. The techniques
vary depending upon whether the nucleic acid is transferred
into cultured cells in vitro, or in vivo in the cells of the
intended host. Techniques suitable for the transfer of nucleic
acid into mammalian cells in vitro include the use of
liposomes, electroporation, microinjection, cell fusion,
DEAE-dextran, the calcium phosphate precipitation method,
etc. The currently preferred in vivo gene transfer techniques
include transfection with viral (typically retroviral) vectors
and viral coat protein-liposome mediated transfection (Dzau
et al., Trends in Biotechnology 11, 205-210[1993)). In some
situations it is desirable to provide the nucleic acid source
with an agent that targets the target cells, such as an antibody
specific for a cell surface membrane protein or the target
cell, a ligand for a receptor on the target cell, etc. Where
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liposomes are employed, proteins which bind to a cell
surface membrane protein associated with endocytosis may
be used for targeting and/or to facilitate uptake, e.g. capsid
proteins or fragments thereof tropic for a particular cell type,
antibodies for proteins which undergo internalization in
cycling, proteins that target intracellular localization and
enhance intracellular half-life. The technique of receptor-
mediated endocytosis is described, for example, by Wu et
al., J. Biol. Chem. 262, 4429-4432 (1987); and Wagner et al.,
Proc. Natl. Acad. Sci. USA 87, 3410-3414 (1990). For
review of gene marking and gene therapy protocols see
Anderson et al., Science 256, 808-813 (1992).

[0336] The PRO polypeptides described herein may also
be employed as molecular weight markers for protein elec-
trophoresis purposes and the isolated nucleic acid sequences
may be used for recombinantly expressing those markers.

[0337] The nucleic acid molecules encoding the PRO
polypeptides or fragments thereof described herein are use-
ful for chromosome identification. In this regard, there exists
an ongoing need to identify new chromosome markers, since
relatively few chromosome marking reagents, based upon
actual sequence data are presently available. Each PRO
nucleic acid molecule of the present invention can be used
as a chromosome marker.

[0338] The PRO polypeptides and nucleic acid molecules
of the present invention may also be used diagnostically for
tissue typing, wherein the PRO polypeptides of the present
invention may be differentially expressed in one tissue as
compared to another, preferably in a diseased tissue as
compared to a normal tissue of the same tissue type. PRO
nucleic acid molecules will find use for generating probes
for PCR, Northern analysis, Southern analysis and Western
analysis.

[0339] The PRO polypeptides described herein may also
be employed as therapeutic agents. The PRO polypeptides of
the present invention can be formulated according to known
methods to prepare pharmaceutically useful compositions,
whereby the PRO product hereof is combined in admixture
with a pharmaceutically acceptable carrier vehicle. Thera-
peutic formulations are prepared for storage by mixing the
active ingredient having the desired degree of purity with
optional physiologically acceptable carriers, excipients or
stabilizers (Remington’s Pharmaceutical Sciences 16th edi-
tion, Osol, A. Ed. (1980)), in the form of lyophilized
formulations or aqueous solutions. Acceptable carriers,
excipients or stabilizers are nontoxic to recipients at the
dosages and concentrations employed, and include buffers
such as phosphate, citrate and other organic acids; antioxi-
dants including ascorbic acid; low molecular weight (less
than about 10 residues) polypeptides; proteins, such as
serum albumin, gelatin or immunoglobulins; hydrophilic
polymers such as polyvinylpyrrolidone, amino acids such as
glycine, glutamine, asparagine, arginine or lysine; monosac-
charides, disaccharides and other carbohydrates including
glucose, mannose, or dextrins; chelating agents such as
EDTA; sugar alcohols such as mannitol or sorbitol; salt-
forming counterions such as sodium; and/or nonionic sur-
factants such as TWEEN™_ PLURONICS™ or PEG.

[0340] The formulations to be used for in vivo adminis-
tration must be sterile. This is readily accomplished by
filtration through sterile filtration membranes, prior to or
following lyophilization and reconstitution.
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[0341] Therapeutic compositions herein generally are
placed into a container having a sterile access port, for
example, an intravenous solution bag or vial having a
stopper pierceable by a hypodermic injection needle.

[0342] The route of administration is in accord with
known methods, e.g. injection or infusion by intravenous,
intraperitoneal, intracerebral, intramuscular, intraocular,
intraarterial or intralesional routes, topical administration, or
by sustained release systems.

[0343] Dosages and desired drug concentrations of phar-
maceutical compositions of the present invention may vary
depending on the particular use envisioned. The determina-
tion of the appropriate dosage or route of administration is
well within the skill of an ordinary physician. Animal
experiments provide reliable guidance for the determination
of effective doses for human therapy. Interspecies scaling of
effective doses can be performed following the principles
laid down by Mordenti, J. and Chappell, W. “The use of
interspecies scaling in toxicokinetics” In Toxicokinetics and
New Drug Development, Yacobi et al., Eds., Pergamon
Press, New York 1989, pp. 42-96.

[0344] When in vivo administration of a PRO polypeptide
or agonist or antagonist thereof is employed, normal dosage
amounts may vary from about 10 ng/kg to up to 100 mg/kg
of mammal body weight or more per day, preferably about
1 ug/kg/day to 10 mg/kg/day, depending upon the route of
administration. Guidance as to particular dosages and meth-
ods of delivery is provided in the literature; see, for example,
U.S. Pat. Nos. 4,657,760, 5,206,344; or 5,225,212. 1t is
anticipated that different formulations will be effective for
different treatment compounds and different disorders, that
administration targeting one organ or tissue, for example,
may necessitate delivery in a manner different from that to
another organ or tissue.

[0345] Where sustained-release administration of a PRO
polypeptide is desired in a formulation with release charac-
teristics suitable for the treatment of any disease or disorder
requiring administration of the PRO polypeptide, microen-
capsulation of the PRO polypeptide is contemplated.
Microencapsulation of recombinant proteins for sustained
release has been successfully performed with human growth
hormone (rhGH), interferon-(rhlFN-), interleukin-2, and
MN rgp120. Johnson et al., Nat. Med., 2:795-799 (1996);
Yasuda, Biomed. Ther., 27:1221-1223 (1993); Hora et al.,
Bio/Technology, 8:755-758 (1990); Cleland, “Design and
Production of Single Immunization Vaccines Using Poly-
lactide Polyglycolide Microsphere Systems,” in Vaccine
Design: The Subunit and Adjuvant Approach, Powell and
Newman, eds, (Plenum Press: New York, 1995), pp. 439-
462; WO 97/03692, WO 96/40072, WO 96/07399; and U.S.
Pat. No. 5,654,010.

[0346] The sustained-release formulations of these pro-
teins were developed using poly-lactic-coglycolic acid
(PLGA) polymer due to its biocompatibility and wide range
of biodegradable properties. The degradation products of
PLGA, lactic and glycolic acids, can be cleared quickly
within the human body. Moreover, the degradability of this
polymer can be adjusted from months to years depending on
its molecular weight and composition. Lewis, “Controlled
release of bioactive agents from lactide/glycolide polymer,”
in: M. Chasin and R. Langer (Eds.), Biodegradable Poly-
mers as Drug Delivery Systems (Marcel Dekker: New York,
1990), pp.1-41.
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[0347] This invention encompasses methods of screening
compounds to identify those that mimic the PRO polypep-
tide (agonists) or prevent the effect of the PRO polypeptide
(antagonists). Screening assays for antagonist drug candi-
dates are designed to identify compounds that bind or
complex with the PRO polypeptides encoded by the genes
identified herein, or otherwise interfere with the interaction
of the encoded polypeptides with other cellular proteins.
Such screening assays will include assays amenable to
high-throughput screening of chemical libraries, making
them particularly suitable for identifying small molecule
drug candidates.

[0348] The assays can be performed in a variety of for-
mats, including protein-protein binding assays, biochemical
screening assays, immunoassays, and cell-based assays,
which are well characterized in the art.

[0349] All assays for antagonists are common in that they
call for contacting the drug candidate with a PRO polypep-
tide encoded by a nucleic acid identified herein under
conditions and for a time sufficient to allow these two
components to interact.

[0350] Inbinding assays, the interaction is binding and the
complex formed can be isolated or detected in the reaction
mixture. In a particular embodiment, the PRO polypeptide
encoded by the gene identified herein or the drug candidate
is immobilized on a solid phase, e.g., on a microtiter plate,
by covalent or non-covalent attachments. Non-covalent
attachment generally is accomplished by coating the solid
surface with a solution of the PRO polypeptide and drying.
Alternatively, an immobilized antibody, e.g., a monoclonal
antibody, specific for the PRO polypeptide to be immobi-
lized can be used to anchor it to a solid surface. The assay
is performed by adding the non-immobilized component,
which may be labeled by a detectable label, to the immo-
bilized component, e.g., the coated surface containing the
anchored component. When the reaction is complete, the
non-reacted components are removed, e.g., by washing, and
complexes anchored on the solid surface are detected. When
the originally non-immobilized component carries a detect-
able label, the detection of label immobilized on the surface
indicates that complexing occurred. Where the originally
non-immobilized component does not carry a label, com-
plexing can be detected, for example, by using a labeled
antibody specifically binding the immobilized complex.

[0351] If the candidate compound interacts with but does
not bind to a particular PRO polypeptide encoded by a gene
identified herein, its interaction with that polypeptide can be
assayed by methods well known for detecting protein-
protein interactions. Such assays include traditional
approaches, such as, e.g., cross-linking, co-immunoprecipi-
tation, and co-purification through gradients or chromato-
graphic columns. In addition, protein-protein interactions
can be monitored by using a yeast-based genetic system
described by Fields and co-workers (Fields and Song,
Nature (London), 340:245-246 (1989); Chien et al., Proc.
Natl. Acad. Sci. USA, 88:9578-9582 (1991)) as disclosed by
Chevray and Nathans, Proc. Natl. Acad. Sci. USA, 89:
5789-5793 (1991). Many transcriptional activators, such as
yeast GALA4, consist of two physically discrete modular
domains, one acting as the DNA-binding domain, the other
one functioning as the transcription-activation domain. The
yeast expression system described in the foregoing publica-
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tions (generally referred to as the “two-hybrid system™)
takes advantage of this property, and employs two hybrid
proteins, one in which the target protein is fused to the
DNA-binding domain of GAL4, and another, in which
candidate activating proteins are fused to the activation
domain. The expression of a GAL1-lacZ reporter gene under
control of a GAl4-activated promoter depends on reconsti-
tution of GAL4 activity via protein-protein interaction.
Colonies containing interacting polypeptides are detected
with a chromogenic substrate for [-galactosidase. A com-
plete kit (MATCHMAKER™) for identifying protein-pro-
tein interactions between two specific proteins using the
two-hybrid technique is commercially available from Clon-
tech. This system can also be extended to map protein
domains involved in specific protein interactions as well as
to pinpoint amino acid residues that are crucial for these
interactions.

[0352] Compounds that interfere with the interaction of a
gene encoding a PRO polypeptide identified herein and
other intra- or extracellular components can be tested as
follows: usually a reaction mixture is prepared containing
the product of the gene and the intra- or extracellular
component under conditions and for a time allowing for the
interaction and binding of the two products. To test the
ability of a candidate compound to inhibit binding, the
reaction is run in the absence and in the presence of the test
compound. In addition, a placebo may be added to a third
reaction mixture, to serve as positive control. The binding
(complex formation) between the test compound and the
intra- or extracellular component present in the mixture is
monitored as described hereinabove. The formation of a
complex in the control reaction(s) but not in the reaction
mixture containing the test compound indicates that the test
compound interferes with the interaction of the test com-
pound and its reaction partner.

[0353] To assay for antagonists, the PRO polypeptide may
be added to a cell along with the compound to be screened
for a particular activity and the ability of the compound to
inhibit the activity of interest in the presence of the PRO
polypeptide indicates that the compound is an antagonist to
the PRO polypeptide. Alternatively, antagonists may be
detected by combining the PRO polypeptide and a potential
antagonist with membrane-bound PRO polypeptide recep-
tors or recombinant receptors under appropriate conditions
for a competitive inhibition assay. The PRO polypeptide can
be labeled, such as by radioactivity, such that the number of
PRO polypeptide molecules bound to the receptor can be
used to determine the effectiveness of the potential antago-
nist. The gene encoding the receptor can be identified by
numerous methods known to those of skill in the art, for
example, ligand panning and FACS sorting. Coligan et al.,
Current Protocols in Immun., 1(2): Chapter 5 (1991). Pref-
erably, expression cloning is employed wherein polyadeny-
lated RNA is prepared from a cell responsive to the PRO
polypeptide and a cDNA library created from this RNA is
divided into pools and used to transfect COS cells or other
cells that are not responsive to the PRO polypeptide. Trans-
fected cells that are grown on glass slides are exposed to
labeled PRO polypeptide. The PRO polypeptide can be
labeled by a variety of means including iodination or inclu-
sion of a recognition site for a site-specific protein kinase.
Following fixation and incubation, the slides are subjected to
autoradiographic analysis. Positive pools are identified and
sub-pools are prepared and re-transfected using an interac-
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tive sub-pooling and re-screening process, eventually yield-
ing a single clone that encodes the putative receptor.

[0354] As an alternative approach for receptor identifica-
tion, labeled PRO polypeptide can be photoaftinity-linked
with cell membrane or extract preparations that express the
receptor molecule. Cross-linked material is resolved by
PAGE and exposed to X-ray film. The labeled complex
containing the receptor can be excised, resolved into peptide
fragments, and subjected to protein micro-sequencing. The
amino acid sequence obtained from micro-sequencing
would be used to design a set of degenerate oligonucleotide
probes to screen a cDNA library to identify the gene
encoding the putative receptor.

[0355] In another assay for antagonists, mammalian cells
or a membrane preparation expressing the receptor would be
incubated with labeled PRO polypeptide in the presence of
the candidate compound. The ability of the compound to
enhance or block this interaction could then be measured.

[0356] More specific examples of potential antagonists
include an oligonucleotide that binds to the fusions of
immunoglobulin with PRO polypeptide, and, in particular,
antibodies including, without limitation, poly- and mono-
clonal antibodies and antibody fragments, single-chain anti-
bodies, anti-idiotypic antibodies, and chimeric or humanized
versions of such antibodies or fragments, as well as human
antibodies and antibody fragments. Alternatively, a potential
antagonist may be a closely related protein, for example, a
mutated form of the PRO polypeptide that recognizes the
receptor but imparts no effect, thereby competitively inhib-
iting the action of the PRO polypeptide.

[0357] Another potential PRO polypeptide antagonist is
an antisense RNA or DNA construct prepared using anti-
sense technology, where, e.g., an antisense RNA or DNA
molecule acts to block directly the translation of mRNA by
hybridizing to targeted mRNA and preventing protein trans-
lation. Antisense technology can be used to control gene
expression through triple-helix formation or antisense DNA
or RNA, both of which methods are based on binding of a
polynucleotide to DNA or RNA. For example, the 5' coding
portion of the polynucleotide sequence, which encodes the
mature PRO polypeptides herein, is used to design an
antisense RNA oligonucleotide of from about 10 to 40 base
pairs in length. A DNA oligonucleotide is designed to be
complementary to a region of the gene involved in tran-
scription (triple helix—see Lee et al., Nucl. Acids Res.,
6:3073 (1979); Cooney et al., Science, 241: 456 (1988);
Dervan et al., Science, 251:1360 (1991)), thereby preventing
transcription and the production of the PRO polypeptide.
The antisense RNA oligonucleotide hybridizes to the mRNA
in vivo and blocks translation of the mRNA molecule into
the PRO polypeptide (antisense—Okano, Neurochem.,
56:560 (1991); Oligodeoxynucleotides as Antisense Inhibi-
tors of Gene Expression (CRC Press: Boca Raton, Fla.,
1988). The oligonucleotides described above can also be
delivered to cells such that the antisense RNA or DNA may
be expressed in vivo to inhibit production of the PRO
polypeptide. When antisense DNA is used, oligodeoxyribo-
nucleotides derived from the translation-initiation site, e.g.,
between about -10 and +10 positions of the target gene
nucleotide sequence, are preferred.

[0358] Potential antagonists include small molecules that
bind to the active site, the receptor binding site, or growth
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factor or other relevant binding site of the PRO polypeptide,
thereby blocking the normal biological activity of the PRO
polypeptide. Examples of small molecules include, but are
not limited to, small peptides or peptide-like molecules,
preferably soluble peptides, and synthetic non-peptidyl
organic or inorganic compounds.

[0359] Ribozymes are enzymatic RNA molecules capable
of catalyzing the specific cleavage of RNA. Ribozymes act
by sequence-specific hybridization to the complementary
target RNA, followed by endonucleolytic cleavage. Specific
ribozyme cleavage sites within a potential RNA target can be
identified by known techniques. For further details see, e.g.,
Rossi, Current Biology, 4:469-471 (1994), and PCT publi-
cation No. WO 97133551 (published Sep. 18, 1997).

[0360] Nucleic acid molecules in triple-helix formation
used to inhibit transcription should be single-stranded and
composed of deoxynucleotides. The base composition of
these oligonucleotides is designed such that it promotes
triple-helix formation via Hoogsteen base-pairing rules,
which generally require sizeable stretches of purines or
pyrimidines on one strand of a duplex. For further details
see, e.g., PCT publication No. WO 97/33551, supra.

[0361] These small molecules can be identified by any one
or more of the screening assays discussed hereinabove
and/or by any other screening techniques well known for
those skilled in the art.

[0362] Diagnostic and therapeutic uses of the herein dis-
closed molecules may also be based upon the positive
functional assay hits disclosed and described below.

[0363] F. Anti-PRO Antibodies

[0364] The present invention further provides anti-PRO
antibodies. Exemplary antibodies include polyclonal, mono-
clonal, humanized, bispecific, and heteroconjugate antibod-
ies.

[0365] 1. Polyclonal Antibodies

[0366] The anti-PRO antibodies may comprise polyclonal
antibodies. Methods of preparing polyclonal antibodies are
known to the skilled artisan. Polyclonal antibodies can be
raised in a mammal, for example, by one or more injections
of an immunizing agent and, if desired, an adjuvant. Typi-
cally, the immunizing agent and/or adjuvant will be injected
in the mammal by multiple subcutaneous or intraperitoneal
injections. The immunizing agent may include the PRO
polypeptide or a fusion protein thereof. It may be useful to
conjugate the immunizing agent to a protein known to be
immunogenic in the mammal being immunized. Examples
of such immunogenic proteins include but are not limited to
keyhole limpet hemocyanin, serum albumin, bovine thyro-
globulin, and soybean trypsin inhibitor. Examples of adju-
vants which may be employed include Freund’s complete
adjuvant and MPL-TDM adjuvant (monophosphoryl Lipid
A, synthetic trehalose dicorynomycolate). The immuniza-
tion protocol may be selected by one skilled in the art
without undue experimentation.

[0367] 2. Monodconal Antibodies

[0368] The anti-PRO antibodies may, alternatively, be
monoclonal antibodies. Monoclonal antibodies may be pre-
pared using hybridoma methods, such as those described by
Kohler and Milstein, Nature, 256:495 (1975). In a hybri-
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doma method, a mouse, hamster, or other appropriate host
animal, is typically immunized with an immunizing agent to
elicit lymphocytes that produce or are capable of producing
antibodies that will specifically bind to the immunizing
agent. Alternatively, the lymphocytes may be immunized in
vitro.

[0369] The immunizing agent will typically include the
PRO polypeptide or a fusion protein thereof. Generally,
either peripheral blood lymphocytes (“PBLs”) are used if
cells of human origin are desired, or spleen cells or lymph
node cells are used if non-human mammalian sources are
desired. The lymphocytes are then fused with an immortal-
ized cell line using a suitable fusing agent, such as polyeth-
ylene glycol, to form a hybridoma cell [ Goding, Monoclonal
Antibodies: Principles and Practice, Academic Press, (1986)
pp- 59-103]. Immortalized cell lines are usually transformed
mammalian cells, particularly myeloma cells of rodent,
bovine and human origin. Usually, rat or mouse myeloma
cell lines are employed. The hybridoma cells may be cul-
tured in a suitable culture medium that preferably contains
one or more substances that inhibit the growth or survival of
the unfused, immortalized cells. For example, if the parental
cells lack the enzyme hypoxanthine guanine phosphoribosyl
transferase (HGPRT or HPRT), the culture medium for the
hybridomas typically will include hypoxanthine, aminop-
terin, and thymidine (“HAT medium”), which substances
prevent the growth of HGPRT-deficient cells.

[0370] Preferred immortalized cell lines are those that fuse
efficiently, support stable high level expression of antibody
by the selected antibody-producing cells, and are sensitive to
a medium such as HAT medium. More preferred immortal-
ized cell lines are murine myeloma lines, which can be
obtained, for instance, from the Salk Institute Cell Distri-
bution Center, San Diego, Calif. and the American Type
Culture Collection, Manassas, Va. Human myeloma and
mouse-human heteromyeloma cell lines also have been
described for the production of human monoclonal antibod-
ies [Kozbor, J. Immunol., 133:3001 (1984); Brodeur et al.,
Monoclonal Antibody Production Techniques and Applica-
tions, Marcel Dekker, Inc., New York, (1987) pp. 51-63].

[0371] The culture medium in which the hybridoma cells
are cultured can then be assayed for the presence of mono-
clonal antibodies directed against PRO. Preferably, the bind-
ing specificity of monoclonal antibodies produced by the
hybridoma cells is determined by immunoprecipitation or by
an in vitro binding assay, such as radioimmunoassay (RIA)
or enzyme-linked immunoabsorbent assay (ELISA). Such
techniques and assays are known in the art. The binding
affinity of the monoclonal antibody can, for example, be
determined by the Scatchard analysis of Munson and Pol-
lard, Anal. Biochem., 107:220 (1980).

[0372] After the desired hybridoma cells are identified, the
clones may be subcloned by limiting dilution procedures and
grown by standard methods [Goding, supra]. Suitable cul-
ture media for this purpose include, for example, Dulbecco’s
Modified Eagle’s Medium and RPMI-L 640 medium. Alter-
natively, the hybridoma cells may be grown in vivo as
ascites in a mammal.

[0373] The monoclonal antibodies secreted by the sub-
clones may be isolated or purified from the culture medium
or ascites fluid by conventional immunoglobulin purification
procedures such as, for example, protein A-Sepharose,
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hydroxylapatite chromatography, gel electrophoresis, dialy-
sis, or affinity chromatography.

[0374] The monoclonal antibodies may also be made by
recombinant DNA methods, such as those described in U.S.
Pat. No. 4,816,567. DNA encoding the monoclonal antibod-
ies of the invention can be readily isolated and sequenced
using conventional procedures (e.g., by using oligonucle-
otide probes that are capable of binding specifically to genes
encoding the heavy and light chains of murine antibodies).
The hybridoma cells of the invention serve as a preferred
source of such DNA. Once isolated, the DNA may be placed
into expression vectors, which are then transfected into host
cells such as simian COS cells, Chinese hamster ovary
(CHO) cells, or myeloma cells that do not otherwise produce
immunoglobulin protein, to obtain the synthesis of mono-
clonal antibodies in the recombinant host cells. The DNA
also may be modified, for example, by substituting the
coding sequence for human heavy and light chain constant
domains in place of the homologous murine sequences [U.S.
Pat. No. 4,816,567; Morrison et al., supra] or by covalently
joining to the immunoglobulin coding sequence all or part of
the coding sequence for a non-immunoglobulin polypeptide.
Such a non-immunoglobulin polypeptide can be substituted
for the constant domains of an antibody of the invention, or
can be substituted for the variable domains of one antigen-
combining site of an antibody of the invention to create a
chimeric bivalent antibody.

[0375] The antibodies may be monovalent antibodies.
Methods for preparing monovalent antibodies are well
known in