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GGEAGCCGGEGETCCGEECCCECTCEEETGCCCCGCAGCCEGCCTCCCCGETGCTGTCGAG
E P G VRARSGAUP QPAS P VL WR
GOCTCGGCCEGEEEEECEETGEEGECECCTCCTCCTEGCTGCTGCTGGACGGGAACAGETG
A R P A G G @ G A S § WL L LD GNSEW
GCTGCTETGCTATGECTTCCTCTACCTGGCGCTC TATGCTCAGGTGTCCTAGTCCAAGCC
Lt L ¢ Y ¢ F L YL AL Y aQ V5 Q65 KPF
CTGCGAGAGGACTGECTCCTGCTTCTCCGETCGCTGTGTCAACTCCACCTGCCTGTGCGA
¢ ER T G S8 C ¥ 5 GG RCVDN ST CLCD
CCCGGECTGEETTGEGEACCAGTGCCAGCACTGCCAGGGCAGGTTCAAGTTAACAGAACT
P G WV GGD Q CQOQHCQGRFEXULTEP
TTCTGGATATTTARCAGATCGACCAATTAACTATAARTATAAAACARAGTGTACATGGCT
S ¢ Y L THh P I NVY K Y KTZ KTCTWL
AATTGAAGGCTATCCAARTGCAGTCCTAAGGTTAAGATTCAATCATTTTGCTACAGAATS 10
I E G Y P N AV L RLZRV FNMHT FATEC
CAGCTGGEATCATATGTATGTITATGATGGAGATTCTATATACGCACCTTTAGTAGCTGT
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& W D HM Y VY DGDS I Y A PLV AV
ACTTAGTGGCTTGATCGTTCCTGARGTCAGGGGTAACGAGACCGTGCCTGAGGTGGTCAC
L 8 ¢ L I VvV P EVYVY R GNUETUVPEUWVVT
GACGTCTEECTACGCECTGCTCCACTTT T TCAGCGATGCTGCATATAACCTAACTGGCTT
T $ G Y AL L HF ¥ 8 DAATYINTLTGF

CAACATTTTTTATTCGATCAATTCCTGTCCTAACAACTGCTCTGGTCATGAAAGTGC
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BIES1ORY LAF N Zik FboE HE
120 aaC>aaT $A L2k Asn>Asn
140 gGe>gAc Gly>Asp
400 Aga>Gea Arg>Gly
696 taT>taC A Lk Tyr>Tyr
783 tgT>tgC HA Lk Cys>Cys
1213 Cat=Tat His>Tyr
1244 tCa>tTa Ser>Leu
1334 cAp>cGg Gln>Arg
1418 gTg>aCc Val>Ala
1779 atG>atA Met>ile
1950 aaT>aaC #A b Asn>Asn
2084 aAt>aGt Asn>Ser
2097 agT>agC HA Lk Ser>Ser

2275 Tgt>Cst Cys>Arg

2510 cTtcCt Leu>Pro

2809 Ace>Gee Thr>Ala

2843 aCc>aTc Thr>lle

2947 Ct>TTT Leu>Phe

30035 aAg>aGe Lys>Arg

3013 Gag>Aag Glu>Lys

3222 RE FL—AhiT b | REEMEL

3226 Tet>Cat Cys>Arg

3262 Tgc>Cac Cys>Arg

3288 cgCocaT YAk Arg>Arg

3374 gAt>oGt Asp>Gly

3376 CgcaTac Arg>Cys

3523 Tet>Ccl Ser>Pro

3621-3626 R (A7 L—b)

3609 acG>acA FA b Thr>Thr

3653 cAg>eGG Gln>Arg

3718 Tet>Cat Cys>Arg

3750 2tG>gtA AL b Val>Val

3877 Aca>Qca The>Ala

3881 gAg>aGg Glu>Gly

4039 Cta>Tta YA b Leu>Leu

4116 tcA>tcG AL b Ser>Ser
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FIGURE 1(a)
T 70 Fv /=R =—DeEr MERGORS]

ATGGAGACTGGGGGCCGGGCCCGCACTGETACCCCGCAGCCAGCGGCCCCGEEEETGTGE
MetGluThrGlyGlyArgAlaArgThrGlyThrProGlnProalaAlaProGlyValTrp

AGGGCTCGGCCGECEEECEECEGIGECEEGGGCECCTCCTCCTGGCTGCTGGACGGGAAC
ArgAlaArgProAlaGlyGlyGlyGlyGlyGlyAlaSerSerTrpLeuleuAspGlyAsn

AGCTGGCTGCTGTGCTATGGCTTCCTCTACCTGGCGC TCTACGCGCAGGTGTCCCAGTCC
SerTrpLeuLeuCysTyrGlyPheLeuTyrLeuAlaLeuTyrAlaGlnvalSerGlnSer

AAGCCGTGCGAGAGGACCEECTCCTGCTTCTCGGECCGCTETGTCAACTCCACCTGCCTC
LysProCysGluArgThrGlySerCysPheSerGlyArgCysvalasnSerThrCysLeu

TGCGACCCGGGCTGEETGGGGGACCAGTGCCAGCACTGCCAGGGCAGGTTCAAGTTAACA
CysAspProGlyTrpValdlyAspGlnCysGlnHisCysGlnGlyArgPhelysLeuThr

GAACCTTCTGGATATTTAACAGATGGCCCAATTAACTATARATATARAACTAAATGTACT
GluProSerGlyTyrLeuThraspGlyProlleAsnTyrLysTyrLysThrLysCysThr

TGGCTCATTGAAGGCTATCCARATGCAGTGTTAAGATTAAGATTCARTCATTTTGCTACA
TrpLeulleGluGlyTyrPp: nAlavallLeuArgLeuArgPheAsnHisPheAlaThr

TR TG G
GAATGTAGCTGGGATC: 7 AATATATGCACCTTTAATA
GluCysSerTrpAspHisMetTyrValTyrAspGlyA IleTyrAlaProLeulle

GCTGTACTTAGTGGTTTGATAGTCCCTGAAATAAGGGGCAATGAAACTGTGCCTGAAGTT
AlavalLeuSerGlyLeulleValProGlulleArgGlyAsnGluThrValProGluval

GTTACTACATCTGGCTATGCACTGTTACATTTTTTTAGTGATGCTGCGTATAATCTAACT
ValThrThrSerGlyTyrAlaleuLeuHisPhePheSeraspAlaalaTyrAsnLeuThr

GGTTTCAACATTTTCTATTCAATCAATTCTTGTCCTAACAATTGCTCTGGTC
GlyPheAsnIlePheTyrSerlleAsnSerCysProAsnasnCysSerGlyHisGlyLys

TGTACAACTAGTGTCTCTGTTCCAAGTCAAGTA' TGTGAAT ATACTGGARG
CysThr’I‘hrServalserValProSe*GlﬂValTerysGluCysASDLysTerrpLys

GGTGAAGCTTGTGATATTCCTTACTGTAAAGCCAATTGCGGCAGTCCAGATCACGGTTAC
GlyGluAlaCysaspIleProTyrCysLysAlaAsnCysGlySerProAspHisGlyTyr

TGTGACCTGACTGGAGARAAARTTATGTGTCTGCAATGATAGTTGGCAAGGTCCTGATTGT
CysAspLeuThrGlyGluLysLeuCysValCysAsnAspSerTrpGlnGlyProAspCys

TCTTTGAATGTTCCCTCTACTGAGTCTTACTGGATTCTGCCAAACGTTAAACCCTTCAGT
SerLeuAsnvValProSerThrGluSerTyrTrplleLeuProAsnValLysProPheSer

TCTGTAGGTCGGGCTTCACATAAAGCAGTTTTACACGGGAAATTTATGTGGGTGATT
ProSerValGlyArgAlaSerHisLysAlavalLeuHisGlyLysPheMetTrpvallle

GGTGGATATACTTTTAACTACAGTTCTT TTCAAATGGTCCTAAATTACAATTTAGAAAGC
GlyGlyTyrThrPheAsnTyrSerSerPheGinMetValLeuAsnTyrAsnLeuGluSer

AGTATATGGAATGTAGGAACTCCATCAAGGGGACCTCTCCAGAGATATGGACACTCTCTT
SerIleTrpAsnValGlyThrProSerArgGlyProLeuGlnArgTyrGlyHisSerLeu

GC! GGAAAACATCTTTATGTATY GGCAGAATTGAAACAAATGATGGCAAT
Al aLeuTyrGlnGluAsnI lePheMetTyrGlyGlyArgIleGluThrAsnAspGlyAsn

GTCACAGATGAATTATGGGTTTTTAACATACATAGTCAGTCATGGAGTACAAAAACTCCT
ValThrAspGluLeuTrpValPheAsnIleHisSerGlnSerTrpSerThrLysThrPro

(43)
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FIGURE 1(c)

TGGGGATGGGRAGACATGTCTCCTTTTACAAACACAACACTACAGTGGCTTCCTGGCGAA
TrpGlyTrpGluAspMet SerProPheThrasnThrThrLeuGlnTrpLeuProGlyGlu

CCCAATGATTCTGGGTTTTGTGCATATC TGGAAAGGGC TGCAGTGGCAGGCTTAARAGCT
ProAsnAspSerGlyPheCysAlaTyrLeuGluArgAlaAlavalAlaGlyLeuLysAla

AATCCTTGTACATCTATGGCAAATGGCCTTGTCTGTGAAAAACCTGTTGTTAGTCCARAT
AsnProCysThrSerMetAlaAsnGlyLeuValCysGlulysProvalValSerProasn

CAABATGCGAGGCCCTGCAAAAAGCCATGCTCTCTGAGGACATCATGTTCCAACTGTACA
GlnAsnAlairgProCysLysLysProCysSerLeuArgThrSerCysSerAsnCysThy

AGCAATGGCATGGAGTGTATGTGGTGCAGCAGTACGAAACGATGTGTTGACTCTAATGCC
SerAsnGlyMetGluCysMetTrpCysSerSexrThrLysArgCysValAspSerAsnila
>

TATATCATCTCTTTTCCATATGGACAATGTCTAGAGTGGCARACTGCCACCTGCTCCCCT
TyrIlelleSerPheProTyrGlyGlnCysLeuGluTrpdlaThrAlaThrCysSerPro
<

CAAAATTGTTCTGGATTGAGAACCTG;‘GGACAGTG‘TTTGGAACAGCCTGGA’I‘GTGGCTGG
GlnAsnCysSerGlyLeuArgThrCysGlyGlnCysLeuGluGlnProGlyCysGlyTrp

TGCAATGATCCTAGTAATACAGGAAGAGGACATTGCATTGAAGETTCTTCACGGGGACCA
CysAsnAspProSerAsnThrGlyArgGlyHisCysTleGluGlySerSerArgGlyPro

ATGAAGCTTATTGGAATGCACCACRAATGAGATGGTTCTTGACACCAATCTTTGCCCCAAA
MetLysLeulleGlyMetHisHisAsnGluMetValLeuAspThrAsnLeuCysProlys

GAAAAGARCTATGAGTGGTCCTTTATCCAGTGTCCAGCTTGCCAGTGTAATGGACATAGC
GluLysAsnTyrGluTrpSerPheIleGlnCysProalaCysGlnCysAsnGlyHisSer

ACTTGCATCAATARTAATGTGTGCGAACAGTGTAAARATCTCACCACAGGAAAGCAGTET
ThrCysIleAsnAsnisnValCysGluGlnCysLysAsnLeuThrThrGlyLysGlnCys

CAAGATTGTATGCCAGSTTATTATGGAGATCCAACCAATGGTGGACAGTGCACAGCTTGT
GlnAspCysMet ProGlyTyrTyrGlyAspProThrAsnGlyGlyGinCysThr2laCys

ACATGCAGTGGCCATGCAAATATCTGTCATCTGCACACAGGALRAATGTTTCTGCACAACT
ThrCysSerGlyHisklaAsnIleCysHisLeuHisThrGlyLysCysPheCysThrThr

ARAGGAATAAAAGGTGACCAATGCCAATTATGTGACTCTGARAATCGCTATGTTGGTART
LysGlyIleLysGlyAspGlnCysGlnLeuCysAspSerGluAsnArgTyrValGlyAsn

CCACTTAGAGGAACATGTTATTACAGCCTTTTGATTGATTATCAATTTACCTTCAGCTTA
ProLeuArgGlyThrCysTyrTyrSerLeuLeulleAspTyrGlnPheThrPheSerLeu

TTACAGGAAGATGATCGCCACCATACTGCCATARACTTTATAGCAAACCCAGAARCAGTCG
LeuGlnGluAspAspArgHisHisThrAlalleAsnPhelleilaAsnProGluGlnSer

ARCEAAARATCTGGATATATCAATTAATGCATCARACRACTTTAATCTCAACATTACGTGS
AsnLysAsnLeuispIlleSerIleAsnilaSerAsnAsnPheAsnLeuasnIleThrTrp

>
'I‘CTSTCGGTTCAACAGCTGSAACAATATCTGGGGII}&GAGACTTC’I‘ATAGT’T’I‘CCA}‘EAAT
ServalGlySerThrAlaGlyThrIleSerGlyGiluGluThrSerIlevalSerLysAsn

-
ARTATARAGGRATACAGAGATAGTTTTTCCTATGARAARATTTAACTTTAGRAGCARTCCT
AsnlleLysGluTyrArgAspSerPheSerTyrGluLysPheisnPheArgSerAsnPro

+—
AACATTACGTTCTATGTGTACGTCAGCAACTTTTCCTGGCCTATTAAAATACAGATTGCA
AsnIleThrrheTyrValTyrValSerAsnPheSerTrpFProllelysIleGlnIleala
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FIGURE 1(b)

ACTGT‘I‘CTTGGACATGGTC‘AGCAGTA’I‘GCTG‘I‘GGAGGGACATTCAGCACATATTATGGAG
ThrValLeuGlyHisGlyGIlnGlnTyrAlavValGluGlyHisSerAlaHisIleMetGlu

TTGGATAGTAGAGATGTTGTCATGATCATAATATTTGGATATTCTGCAATATATGGTTAT
LeuAspSerArghAspValValMetIleIleIlePheGlyTyrSerAlalleTyrGlyTyr

ACAAGCAGCATACAGGAATACCATATCTCATCAAACACTTGGCTTGTTCCAGARACTARA
ThrSerSerIleGlnGluTyrHisIleSerSerAsnThrTrpLeuvValProGluThrLys

GGAGCTATTGTACRAGGTGGATATGGCCATACTAGTGTGTATGATGAARTAACAAAGTCC
GlyAlaIlevValGlnGlyGlyTyrGlyHisThrSerValTyrAspGluIleThrLysSer

ATTTATGTTCATGGAGGGTAT: GCATTGCCAGGGAACAAATATGGATTGGTTGATGAT
IleTyrvValHisGlyGlyTyrLysAlalLeuProGlyAsnLysTyrGlyLeuValAspAsp

CTTTATAAATATGAAGTTAACACTAAGACTTGGACTATTTTGAAAGARAGTGGGTTTGCC
LeuTyrLysTyrGluvalasnThrLysThrTrpThrIleLeuLlysGluSerGlyPheAla

AGATACCTTCATTCAGCTGTTCTTATCAATGGAGCTATGCTTATTRTTGGAGGARATACC
ArgTyrLeuHisSerAlavValleuIlleaAsnGlyAlaMetLeuIlePheGlyGlyAsnThr

CATAATGACACTTCCTTGAGTAACGGTGCAAAATGTTTTTCTGCCGATTTCCTGGCATAT
HisAsnAspThrSerLeuSerAsnGlyAlaLlysCysPheSerAlaAspPheleualaTyr

GACATAGCTTGTGATGAATGGARRATACTACCARARCCARATCTTCATAGAGATGTCAAC
AspIleAlaCysAspGluTrpLysIleLeuProLysProAsnLeuHisArgaAspValAsn

AGATTTGGACACTCTGCAGTAGTCATTAACGGGTCCATGTATATATTTEGGGGATTTTCT
ArgPheGlyHisSerAlavalvallleasnGlySerMet TyrIlePheGlyGlyFPheSer

AGTGTACTCCTTAATGATATCCTTGTATACAAGCCTCCARATTGCAAGGCTTTCAGAGAT
SerVallLeuLeuAsnAspIlleLeuValTyrLysProProasnCysLysAlaPheArghisp

GAAGRACTTTGTAAARATGCTGGTCCAGGGATARRATGTGTTTGGARTAARAATCACTGT
GluGluLeuCysLysAsnAlaGlyProGlyIleLysCysValTrpAsnLysAsnHisCys

GARTCTTGGGAATCTGEGAATACTARTAATATTCTTAGAGCAARGTGCCCTCCTARRACA
GluSerTrpGluSerGlyAsnThrAisn, nTVT LeuArgAlaLysCysProProLysThr
<

GCTGCTTCTGATGACAGATGTTACAGATATGCAGATTGTGCCAGCTGTACTGCCAATACE
2AlarlaSerAspAspArgCysTyrirgTyralaispCysAlaSerCysThralaAsnThr

ARTGGGTGCCAATGGTGTGATGACAAGAAATGCATTTCGGCARATAGTAACTGCAGTATG
AsnGlyCysGIlnTrpCysAspasplyslysCysIleSerAlaAsnSerAsnCysSerMet

TCTGTCARGAACTACACCAAATGTCATGTGAGARATGAGCAGATTTGTAACARACTTACC
SerValLysAsnTyrThrLysCysHisValArghsnGluGlnIleCyszsnlysLeuThr

AGCTGTAAAAGCTGTTCACTARACTTGAATTGCCAGTGGGATCAGAGACAGCAAGAATGC
SerCysLysSerCysSerLeuAsnLeuAsnCysGInTrpAspGlnirgGlnGlnGluCys

CAGGCTTTACCAGCTCATCTTTGTGGAGAAGGATGGAGTCATATTGGGGATGCTTGTCTT
GlnAlaLeuProAlaHisLeuCysGlyGluGlyTrpSerHisIleGlyAsphlaCysLeu

AGAGTCARTTCCAGTAGAGARAACTATGACAATGCARAACTTTATTGCTATAATCTTAGT
ArgValAsnSerSerArgGluAsnTyrispAsnilalysLeuTyrCysTyrAsnLeuSer

GGAAATCTTGCTTCATTAACAACCTCARAAGEAGTAGAATTTGTTCTGGATGAAATACAG
GlyAsnLeuAlaSerLeuThrThrSerLysGluvalGlubhevalLeuAspGlulleGln

ARGTATACACARCAGARAGTATCACCTTGGGTAGGC TTGCGCARGATCAATATATCCTAT
LysTyrThrGlnGlnLysValSerProTrpvalGlyLeuArglysIleAsnIleSerTyr
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FIGURE 1(d)

TTCTCACAACACAATACAATCATGGACCTTGTGCAGTTTTTTGTCACCTTCTTCAGTTGT
PheSerGlnHisAsnThrIleMetAspleuvValGlnPhePheValThrPhePheSerCys

TTCCTATCCTTATTGCTGGTGGCTGCTGTGCTATGGAAGATCAAACARACTTGTTGGGCT
PhelLeuSerLeuleuLeuValAlaAlaValValTrplysIleLysGlnThrCysTrpAla

TCTCGACGGAGAGAGCAACTGCTTICGAGRACGACAGCAGATGGCCAGCCGTCCCTTTGCT
SerArgArgArgGluGlnLeuleuArgGluArgGlnilnMetalaSerArgProPhehla

TCTGTTGATGTAGCTCTGGAAGTGGGAGCTGAACAAACAGAGTTTCTGCGAGSGCCATTA
SerValAspValAlaLeuGluValGlyAlaGluGlnThrGluPheLeuArgGlyProLeu

GAGGGGGCACCCARGCCAATTGCCATTGAACCATGTGCTGGGAACAGAGCTGCTGTTCTG
GluGlyAlaProLysProIlealalleGluProCysilaGlyAsnArgAlaAlavValLeu

ACTETGTTTCTTTGTCTACCACGAGGATCATCAGGTGCCCCTCCCCCTGGGCAGTCAGGC
ThrValPheLeuCysLeuProArgGlySerSerGlyAlaProProProGlyGinSerGly

CTTGCAATTGCCAGTGCCCTAATAGATATTTCACAACAGAAAGCTTCAGATAGTAARAGAT
LeuAlalleAlaSeralaLeulleAsplleSerGlnGlnLysAlaSerispSerLysAsp

JP 2004-535185 A 2004.11.25

<
PAGACTTCTGGAGTCCGGAATCGAAARCACC TTTCALL ACGTCAAGGAACTTGTGTCTGA
LysThrSerGlyValairgAsnArgLysHisLeuSerThrArgGinGlyThrCysval
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FIGURE 3(b)

NKNLDISINA SNNFNLNITW SVGSTAGTIS GEETSIVSKN NIKEYRDSFS YEKFNFRSNP

NITFYVYVSN FSWPIKIQIA FSQHNTIMDL VQEEVTFESC FLSLILVAAV VWKIKQTCWA

SRRREQLLRE RQQMASRPFA SVDVALEVGA EQTEFLRGPL EGAPKPIAIE PCAGNRAAVL

TVFLCLPRGS SGAPPPGOSG LAIASALIDI SQQKASDSKD KTSGVRNRKH LSTRQGTCV*
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FIGURE 4(b)
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FIGURE 5(b)
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FIGURE 5 (¢)
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IMMUNEX CORPORATION

ATTRACTIN/MAHOGANY-LIKE POLYPEPTIDES, POLYNUCLEOTIDES, ANTIBODIES
AND METHODS OF USE THEREOF

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of priority under 35 U.S.C. §119 to United States
Provisional Application Serial Number 60/293,608, filed May 25, 20‘01, and to United States
Provisional Application Serial Number 60/324,626, filed September 24, 2001, the disclosures of which

are incorporated herein by references.

FIELD OF THE INVENTION
The invention is directed to novel attractin/mahogany-like polypeptides and fragments thereof,
polynucleotides encoding such polypeptides, processes for production of recombinant forms of such
polypeptides, antibodies generated against these polypeptides or fragments, and assays and methods

employing these polypeptides, antibodies, and polynucleotides.

BACKGROUND

Attractin (DPPT-L) is a human glycoprotein belonging to a family of proteins called the CUB
family of cell adhesion and guidance proteins. Attractin is normally secreted by activated human T
lymphocytes and modulates immune cell interactions.

Attractin is an 1198 amino acid protein containing four EGF-like domains along with other
domains, Proteins with EGF-like domains typically play a role in extracellular signaling or cellular
guidance. For example, purified-serum attractin and recombinant attractin enhance the proliferative
response of peripheral blood mononuclear cells (PBMC) to recall antigens such as tetanus toxoid
(Duke-Cohan et al., Proc. Nat. Acad. Sci., 95:11336-41, 1998). Attractin causes spreading of adherent
monocytes to which lymphocytes attach (Duke-Cohan er al., supra). These adherent cells become the
foci for T-tymphocyte clustering, and it is thought that attractin is involved in mediating the
interactions between T-cells and macrophages, by influencing binding between the cells, antigen
presentation, or by proteolytic modification. In addition attractin has also been identified as being
refated to the murine mahogany protein with a connection to control of pigmentation and energy
metabolism (Tang ez al., Proc. Nat. Acad. Sci., 97(11):6025-30, 2000).

Mahogony is a murine protein that is an ortholog of human attractin (Gunn ef al., Nature,
398:152, 1999). Murine Mahogany is a transmembrane protein of 1428 amino acids, which contains a
single transmembrane domain. The extracellular domain of murine mahogany has homology to
attractin. Murine mahogany has been shown to be involved in suppression of obesity (Nagle ez al.,
Nature, 398:148-152, 1999; see also U.S. Patent 6,274,339, which is incorporated herein by reference

in its entirety).
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SUMMARY OF THE INVENTION

The invention provides a substantially pure polypeptide comprising an amino acid sequence
that has at least 80%, 90% or 100% identity to a sequence as set forth in SEQ ID NO:2 or 19.

In addition, the invention provides a substantially pure polypeptide comprising an amino acid
sequence that has at least 80%, 90% or 100% identity to a sequence as set forth from about amino acid
61 10 1379 of SEQ ID NO:2.

The invention also provides bicactive fragments of SEQ ID NO:2 comprising a sequence as
set forth in SEQ ID NO:2 from amino acid 1 to 61, 61 to 1230, 61 to 1379, 1231 to 1252, or 1252 to
1379.

The invention further provides a substantially pure polypeptide comprising an amino acid
sequence that has at least 80%, 90% or 100% identity to a sequence as set forth from about amino acid
61 to 1230 of SEQ ID NO:2.

The invention provides a substantially pure polypeptide having a sequence as set forth in SEQ
ID NO:2 from amino acid 61 to amino acid 1230 operably linked to a sequence as set forth from about
amino acid 1252 to 1379 of SEQ ID NO:2.

The invention also provides a fusion polypeptide comprising a first polypeptide comprising an
amino acid sequence as set forth from about amino acid 61 to 1230 of SEQ ID NO:2 aperably linked to
a second polypeptide. In one aspect, the secand polypeptide s an Fc polypeptide. In another aspect,
the second polypeptide is a leucine zipper polypeptide. In yet another aspect the second polypeptide
has a sequence as set forth in SEQ ID NO:2 or 19, including bicactive fragments thereof. In yet a
further aspect a linker polypeptide separates the first polypeptide and the second polypeptide and
operably linked to the first and second polypeptide.

The invention further provides an isolated polynucleotide encoding the polypeptides of the
invention, In one embodiment, the isolated polynucleotide comprises a sequence selected from the
group consisting of: SEQ ID NO:1 or 18; SEQ ID NO:1 or 18, wherein T can also be U; sequences
complementary to SEQ ID NO:1 or 18; and fragments of a), b), or ¢) that are at least 20 bases in length
and that will hybridize under moderate to highly stringent conditions to a nucleic acid which encodes a
polypeptide comprising a sequence as set forth in SEQ ID NO:2 or 19. In yet a further embodiment,
the isolated polynucleotide comprising a sequence selected from the group consisting of: SEQ 1D NO:1
from about nucleotide 181 to 4137; SEQ ID NO:1 from about nucleotide 181 to 3690; sequences
complementary to SEQ ID NO:1 from about nucleotide 181 to 4137; sequences complementary to
SEQ ID NO:1 from about nucleotide 181 to 3690; and any of a), b), ¢), or d) wherein T can also be U.

The invention further provides an isolated polynucleotide encoding a fusion polypeptide of the
invention.

The invention provides a vector comprising a polynucleotide of the invention. In one
embodiment, the vector is a is a plasmid or a viral vector. '

The invention also provides a host cell comprising a vector of the invention. The invention
further provides a recombinant host cell comprising a polynucleotide of the invention under the control

of a heterologous regulatory sequence. The host cell can be prokaryotic or eukaryotic.
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The invention further provides a method of producing a polypeptide comprising culturing a
host cell or recombinant host cell of the invention under condition that promote expression of a
polypeptide of the invention.

In another aspect of the invention a polypeptide is provided wherein the polypeptide is
produced by culturing a host cell of the invention under conditions that promote expression of the
polypeptide. .

The invention also provides a purified antibody that specifically binds to a polypeptide of the
invention. In one aspect the antibody is monoclonal. In another aspect the antibody is a human or
humanized antibody.

The invention provides a pharmaceutical compasition comprising an antibody of the invention
or a polypeptide comprising an amino acid sequence selected from the group consisting of: SEQ ID
NO:2 from amino acid 61 to 1379; and SEQ ID NO:2 from amino acid 61 to 1230, and a
pharmaceutical carrier, excipient or diluent.

In another aspect, the invention provides a method for identifying an agent which modulates
the expression of a polynucleotide comprising a sequence as set forth in SEQ ID NO:I or 18,
comprising contacting a sample containing the polynucleotide with a test agent and measuring the
expression of the polynucleotide compared to a control. wherein a change in expression compared to
the control is indicative of an agent that modulates expression of the polynucleotide. The agent can be
a polypeptide, a peptide, a peptidomimetic, a nucleic acid, and a small molecule.

Also provided by the invention is a method for identifying an agent which modulates the
activity of a polypeptide comprising a sequence selected from the group consisting of SEQ ID NO:2 or
19, SEQ ID NO:2 from about 61 to 1379, SEQ ID NO:2 from about 61 to 1230, comprising contacting
a sample containing the polypeptide with a test agent and measuring the activity of the polypeptide
compared to a control, wherein a change in activity compared to the control is indicative of an agent
that modulates activity of the polypeptide. .

The invention further provides a method of treating a HAM-associated disorder or disease
comprising contacting a subject with a HAM polypeptide, HAM polynucleotide, or an antibody to a
HAM polypeptide in an amount effective to treat the HAM-associated disorder or disease. The HAM-
associated disorder is selected from the group consisting of a rheumatologic disorder, a bone marrow or
solid organ transplant disorder, a graft-versus-host disorder, an inflammatory disorder, an autoimmune
disorder, a neurologic disorder, a myelination disorder, a cell proliferative disorder, an infection, a
cardiovascular disorder, a hematologic disorder, liver disorder, metabolic disorders, weight disorders,
and a bone disorder. In one aspect the HAM polypeptide has a sequence as set forth in SEQ ID NO:2
or 19 or a bioactive fragment thereof.

BRIEF DESCRIPTION OF THE FIGURES
Figure 1A-D shows a cDNA sequence and a corresponding polypeptide sequence of the
invention. The arrows depict the primers used to amplify various fragments of the coding sequence.
Figure 2A-C shows an alignment of the human Homologue of Attractin/Mahagony (HAM),

human attractin and murine mahogany sequences.
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Figure 3A-B shows the putative domains of a HAM polypeptide of the invention.

Figure 4A-B shows an alignment of a human HAM polypeptide oé SEQ ID NO:2 with that of
a murine HAM polypeptide of SEQ ID NO:19.

Figure 5A-D shows the nucleotide sequence (SEQ ID NO:18) encoding the polypeptide
sequence of SEQ ID NO:19.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides for the first time novel polypeptides having hemology to
attractin and mahogany proteins termed herein “HAM” for Homologue of Attractin and Mahogany.
Also provided are polynucleotides encoding the novel HAM polypeptides as well as methods of use of
the polynucleotides and polypeptides.

Attractin molecules modulate the interaction between T cells and macrophages and
monocytes, permitting more rapid and/or more effective antigen presentation. The association of the
three cell types is neither simultaneous nor random. Rather the antigen-presenting cell clusters first
with the helper T cells, and this cluster acts as a focus for recognition by effector cells. In the absence
of antigen, no proliferation occurs in soluble attractin-1-induced clusters of monocytes and T cells, but
if a recall antigen such as tetanus toxoid is present; the clustering of cells maximizes the potential
response to the antigen. Attractin may regulate local cytokine activity, either by influencing binding
and presentation or by proteolytic modification. Soluble attractin-1 has recently been shown to cleave
an N-terminal dipeptide which converts full-length RANTES 1-68 (consisting of amino acid residues
1-68), a potent monocyte chemoattractant, to RANTES 3-68, an equally pélent inhibitor of monocyte
chemotaxis. Soluble attractin-1 has also been found to bind to macrophages and monocytes. It is
possible that it is via this binding that attractin, in any of its forms, may regulate the activity of
macrophages and monocytes. For example, by providing requisite signals for the induction of
spreading and subsequent enhanced T-cell clustering. Alternatively, the molecule could complement
binding of another molecule to a receptor on macrophages/monocytes. Further, the molecule could
form a bridge between T cells and macrophages/menocytes. Since membrane attractin-1 and -2 have a
cytoplasmic domain it is likely that binding of a putative ligand to an extracellular region of the
membrane attractin results in signaling to the T cell. It should be understood, however, that the
invention is not limited by a particular mechanism of action,

Based upon their homology to attractins, the HAM molecules of the invention are predicted to
have similar biological activity as the attractins and thus are predicted to play a role in inflammation
and inflammatory responses. Other biological activities for the HAM .molecules include energy
metabolism and pigmentation, which activity is based upon HAM’s homology to the mahogany protein
and mahogany’s role in the regulation of obesity (Nagle ef al, Nature, 398:148-152, 1999). A
correlation of the two types of activities (e.g.. inflammatory and obesity) has been shown by higher
white blaod cell counts in obese children (Visser et al., supra) that are likely due to cytokines induced
by inflammatory cell activation as well as additional cell types including preadipocytes. Preadipocytes

exhibit fonctional features of macrophages, such as phagocytosis and anti-microbial activity,
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suggesting that preadipose cells could play a role in the inflammatory process or immune response
(Cousin et al. J. Cell Physiol., 186:380-6, 2001).

Similar functional characteristics can be found in the ob gene product, Leptin, an adipocyte-
derived peptide with circulating levels proportional to body fat mass. Serum leptin levels are correlated
with adiposity and increased by as much as 3-4 fold in obese humans. The levels are lowered by fasting
and increased by inflammation. Leptin, is a pleiotropic molecule that regulates food intake, metabolic
and endocrine functions, and has a regulatory role in immunity, inflammation, and hematopoiesis
(Fantuzzi and Faggioni, J. Leukoc Biol, 68(4):437-46, 2000). In addition to its role as a satiety signal,
leptin is also pro-inflammatory: leptin receptors belong to the class I family of cytokine receptors and
have been demonstrated on a varjety of hematopoietic cells, including macrophages and T cells, in
which leptin promotes the release of inflammatory cytokines. Thus, a link between inflammation and
obesity exists (Visser et al., Pediatrics, 107(1):E13, 2001). Leptin’s role in energy metabolism and
inflammation is predictive of the role of HAM. Accordingly, HAM can play a role in obesity,
inflammatory responses, inflammation, metabolism, pigmentation and neurolgical (e.g., myelination
related disorders).

The HAM polypeptides, polynucleotides and antibodies providéd berein find use in the
treatment of inflammatory disease, obesity, energy metabolism, appetite, and the modulation of
inflammatory responses.

The invention provides polypeptides referred to herein as “HAM polypeptides™. As used
herein a “HAM polypeptide” of the invention means a polypeptide which contains or comprises an
amino acid sequence as set forth in SEQ ID NO:2 or 19; polypeptides having substantial homology or
substantial identity to the sequence set forth in SEQ ID NO:2 or 19; fragments of the foregoing
sequence (e.g., bioactive fragments); and conservative variants of the foregoing. The HAM
polypeptides have been shown to have homology to attractin and mahogany polypeptides and thus have
predicted function and biological activity similar to attractin and mahogany polypeptides.

As used herein, “polypeptide” means any chain of amino acids (including L- or D-amino
acids), regardless of length or post-translational modification (e.g., glycosylation or phosphorylation),
and include natural proteins, synthetic or recombinant polypeptides and fragments as well as a
recombinant molecule consisting of a hybrid with a first portion, for example, having all or part of a
HAM polypeptide amine acid sequence and a second portion comprising all or part of a polypeptide of
interest. Typically, the HAM polypeptide is substantially pure of other components from which it is
normally present in nature. The term “substantially pure™ or-“purified” when referring to a polypeptide,
means a polypeptide that is at least 30% free from the proteins and naturally-occwrring organic
molecules with which it is naturally associated. Preferably the substantially pure polypeptide of the
invention is at least 35-50%, preferably 60-70%, more preferably 75%, more preferably at least 90%,
and most preferably at least 99% by weight purified from other naturally occurring organic molecules.
A substantially pure polypeptide of the invention can be obtained, for example, by extraction from a
natural source, by expression of a recombinant polynucleotide encoding the polypeptide, or by
chemically synthesizing the polypeptide. Purity can be measured by any appropriate method, e.g.,

column chromatography, polyacrylamide gel electrophoresis, or HPLC analysis.
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In general, a recombinant polypeptide or fragment can be isolated from a host cell if not
secreted, or from the medium or supernatant if soluble and secreted, followed by one or more rounds of
concentration, salting-out, ion exchange, hydrophobic interaction, affinity purification or size exclusion
chromatography. If desired, the culture medium first can be concentrated using a commercially
available protein concentration filter, for example, an Amicon or Millipore Pellicon uitrafiltration unit.
Following the concentration step, the concentrate can be applied to a purification matrix such as a gel
filtration medium. Alternatively, an anion exchange resin can be employed, for example, a matrix or
substrate having pendant diethylaminoethyl (DEAE) groups. The matrices can be acrylamide, agarose,
dextran, cellulose or other types commonly employed in protein purification. Aliernatively, a cation
exchange step can be employed, including various insoluble matrices comprising sulfopropyl or
carboxymethyl groups. In addition, a chromatofocusing step or, alternatively, a hydrophobic interaction
chromatography step can be employed. Suitable matrices can be phenyl or octyl moieties bound to
resins. In addition, affinity chromatography with a matrix, which selectively binds the recombinant
protein, can be employed. Examples of such resins employed are lectin columns, dye columns, and
metal-chelating columns. Finally, one or more reversed-phase high performance liquid chromatography
(RP-HPLC) steps employing hydrophobic RP-HPLC media, (e.g., silica gel or polymer resin having
pendant methyl, octyl, octyldecyl or other aliphatic groups) can be employed to further purify the
polypeptides. Some or all of the foregoing purification steps, in various combinations, are well known
and can be employed to provide a substantially purified polypeptide of the invention.

It is also possible to utilize an affinity column comprising a polypeptide-binding protein, such
as a monoclonal antibody generated against a polypeptide of the invention, o affinity-purity expressed
polypeptides. These polypeptides can be removed from an affinity column using conventional
techniques, e.g., in a high salt elution buffer and then dialyzed into a lower salt buffer for use or by
changing pH or other components depending on the affinity matrix utilized, or be competitively
removed using the naturally occurring substrate of the affinity moiety, such as a polypeptide derived
from the invention.

Accordingly, polypeptide-binding proteins, such as anti-polypeptide antibodies or other
proteins that may interact with a polypeptide of the invention, can be bound to a solid phase support
such as a column chromatography matrix or a similar substrate suitable for identifying, scparating, or
purifying cells that express polypeptides of the invention on their surface. Adherence of polypeptide-
binding proteins of the invention to a solid phase contacting surface can be accomplished by any
means, for example, magpetic microspheres can be coated with these polypeptide-binding proteins and
held in the incubation vessel through a magnetic field. Suspensions of cell mixtures are contacted with
the solid phase that has such polypeptide-binding proteins thereon. Cells having polypeptides of the
invention on their surface bind to the fixed polypeptide-binding protein and unbound cells then are
washed away. This affinity-binding method is useful for purifying, screening, or separating such
polypeptide-expressing cells from solution. The cells can be released, for example, by using a
preferably non-toxic enzyme that cleaves the cell-surface binding partner, or by effecting such release

by modifying the composition of the buffer.
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Alternatively, mixtures of cells suspected of containing HAM polypeptide-expressing cells of

b

the invention can be i d with a biotinylated polypeptide-binding protein, such as an anti-HAM
antibody. Sufficient binding usually occurs within about one hour, after which the mixture then is
passed through a column packed with avidin-coated beads, to which the biotin moiety will bind with
high affinity (see Berenson, et al, J. Cell. Biochem., 10D:239, 1986). Unbound cells are washed free of
the column, and bound cells are eluted according to conventional methods. This method can be used to
isolate cells expressing membrane-bound HAM polypeptides.

When purifying polypeptides, the desired degree of purity will depend on the intended use of
the polypeptide. A relatively high degree of purity is desired when the polypeptide is to be
administered in vivo, for example. In such a case, the polypeptides typically are purified such that no
bands corresponding to other proteins are detectable by SDS-polyacrylamide gel electrophoresis (SDS-
PAGE). One skilled in the art will understand that multiple bands corresponding to the polypeptide
may be visualized by SDS-PAGE, due to differential glycosylation, differential post-translational
processing, and the like. Most preferably, the polypeptide of the invention is purified to substantial
homogeneity, as indicated by a single protein band upon analysis by SDS-PAGE. The band may be
visualized by silver staining, Coomassic blue staining, or (if the protein is radiolabeled) by
autoradiography.

Several distinct regions can be discerned within a human HAM polypeptide of the invention.
A leader sequence, also called a signal peptide, is present in these polypeptides. For example, a leader
sequence present in the full-length polypeptide of the invention is predicted to include amino acids 1-
60 of SEQ ID NO:2. The signal peptide clevage site for HAM was predicted using a computer
algorithm. However, one of skill in the art will recognize that the cleavage site of the signal sequence
may vary depending upon a number of factors including the organism in which the polypeptide is
expressed. Accordingly, the N-terminus of a mature form of a HAM polypeptide of the invention may
vary by about 2 to 5 amino acids. Thus, a mature form of the HAM polypeptide comprising SEQ ID
NO:2 may include at its N-terminus amino acids 53, 56, 57, 58, 59, 60, 61, 62, 63, 64, or 65 of SEQ ID
NO:2. Accordingly, a mature form can include amino acid 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, or 65
to about amino acid 1379 (or, in the case of a soluble polypeptide, to amivo acid 1230) of SEQ ID
NO:2. The extracellular regions of the HAM polypeptide of SEQ ID NO:2 are located from about
amino acids 61 to 1230 of SEQ ID NO:2. The EGF-like domains, CUB domain, C-type Lectin or
carbohydrate-recognition domain (CLECT domain), KELCH motif and Laminin EGF-like domain
assignments, as well as those for the transmembrane and cytoplasmic domains are based upon
computer algorithms and on previous reports (Gunn ef al., Nature 398:152-157, 1999). For example,
the exiracellular region of human HAM putatively contains three EGF-like domains, a CUB domain, a
KELCH motif, a C-type Lectin or carbohydrate-recognition domain, a putative ligand binding motif of
the common gamma cytokine chain, and a Laminin EGF-like domain located at about amino acids 63-
90, 211-244, 261-280, 93-208, 581-612, 749-873, 670-686, and 1014-1055 of SEQ ID NO:2,
Tespectively (see Figure 3). The transmembrane region for the HAM polypeptides are located at about
amino acids 1231 to 1251 of SEQ ID NO:2. The intraceliular regions are located at about amino acids
1252 to 1379 of SEQ ID NO:2. Figures 2 and 3 show the relative domains and conserved cysteine
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residues of HAM indicative of an attractin or mahogany polypeptide. Utilizing the alignment provided
in Figure 4A-B the putative domains of the murine HAM polypeptide (SEQ ID NO:19) based upon the
corresponding domains in the human HAM polypeptide (SEQ ID NO:2) can be determined. The
relative domains of the murine HAM polypeptide (SEQ ID NO:19) and the corresponding
polynucleotide fragments encoding such domains (e.g., fragments of SEQ ID NO:18) are specifically
encompassed by the present invention.

Accordingly, several distinct regions can be discerned within a murine HAM polypeptide of
the invention. A leader sequence, also called a signal peptide, is present in these polypeptides. For
example, a leader sequence present in the full-length polypeptide of the invention is predicted to
include amino acids 1-59 of SEQ ID NO:19. The signal peptide clevage site for murine HAM was
predicted using a computer algorithm and alignment with human HAM. However, one of skill in the art
will recognize that the cleavage site of the signal sequence may vary depending upon a number of
factors including the organism in which the polypeptide is expressed. Accordingly, the N-terminus of a
mature form of a murine HAM polypeptide of the invention may vary by about 2 to 5 amino acids,
Thus, a mature form of a murine HAM polypeptide comprising SEQ ID NO:19 may include at its N~
terminus amino acids 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, or 64 of SEQ ID NO:19. Accordingly, a
mature form can include amino acid 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, or 64 to about amino acid
1376 (or, in the case of a soluble polypeptide, to amino acid 1230) of SEQ ID NO:2. The extracellular
regions of a murine HAM polypeptide of SEQ ID NO:19 are located from about amino acids 60 to
1227 of SEQ ID NO:19. The EGF-like domains, CUB domain, C-type Lectin or carbohydrate-
recognition domain (CLECT domain), KELCH motif and Laminin EGF-like domain assignments, as
well as those for the transmembrane and cytoplasmic domains are based upon computer algorithms,
alignments with human HAM (SEQ ID NO:2) and on previous reports (Gunn er al., Nature 398:152-
157, 1999). For example, the extracellular region of murine HAM putatively contains three EGF-like
domains, a CUB domain, a KELCH motif, a C-type Lectin or carbohydrate-recognition domain, a
putative ligand binding motif of the common gamma cytokine chain, and a Laminin EGF-like domain
located at about amino acids 62-89, 210-243, 260-277, 92-207, 575-609, 746-870, 667-683, and 1011-
1052 of SEQ ID NO:19, respectively. The transmembrane region for a murine HAM polypeptide is
located at about amino acids 1228 to 1248 of SEQ ID NO:19. The intracellular regions are located at
about amino acids 1249 to 1376 of SEQ ID NO:19.

The invention provides both full-length and mature forms of HAM polypeptides. Full-length
polypeptides are those having the complete primary amino acid sequence of the polypeptide as initially
translated. The amino acid sequences of full-length polypeptides can be obtained, for example, by
translation of the complete open reading frame (“ORF”) of a cDNA molecule. Several full-length
polypeptides may be encoded by a single genetic locus if multiple mRNA forms are produced from that
locus by alternative splicing or by the use of multiple translation initiation sites. An example of a full
length HAM polypeptide of the invention comprises amino acid 1 to amino acid 1379 of SEQ ID NO:2
and 1 to 1376 of SEQ ID NO:19. Such a full length polypeptide is contemplated to include, for
example, the signal peptide comprising amino acids 1 to about amino acid 60 of SEQ ID NO:2 and

amino acids 1 to about amino acid 59 of SEQ ID NO:19, respectively.
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The “mature form” of a polypeptide refers to a polypeptide that has undergone post-
translational processing steps, if any, such as, for example, cleavage of the signal sequence or
proteolytic cleavage to remove a prodomain. Multiple mature forms of a particular full-length
polypeptide may be produced, for example, by imprecise cleavage of the signal sequence, or by
differential regulation of proteases that cleave the polypeptide. The mature form(s) of such polypeptide
may be obtained by expression, in a suitable mammalian cell or other host cell, of a polynucleotide that
encodes the full-length polypeptide. The sequence of the mature form of the polypeptide may also be
determinable from the amino acid sequence of the full-length form, through identification of signal
sequences or protease cleavage sites (e.g., a protease cleavage site is predicted between the Ser-Lys
residues at positions 60 and 61 of SEQ ID NO:2). An example of a mature form of a HAM polypeptide
of the invention comprises a sequence as set forth from about amino acid 61 to amino acid 1379 of
SEQ ID NO:2.

The HAM polypeptides of the invention also include polypeptides that result from post-
transcriptional or post-translational processing events such as alternate mRNA processing which can
yield a truncated but biologically active polypeptide, for example, a naturally occurring soluble form of
the polypeptide.-Also encompassed within the invention are variations attributable to proteolysis such
as differences in the N- or C-termini upon expression in different types of host cells, due to proteolytic
removal of one or more terminal amino acids from the polypeptide (generally from 1-5 terminal amino
acids).

In another embodiment, the invention provides bioactive fragments of a HAM polypeptide. By
“bioactive fragment” means a fragment of SEQ ID NO:2 or 19 having a biolagical activity associated
with an attractin and/or mahogany polypeptide and/or a biological activity associated with a full-length
or mature form of a HAM polypeptide of the invention. A bioactive fragment may have one or more of
the following biological activities including, for example, inducing monocyte and macrophage
activation, promoting the secretion and/or expression of pro-inflammatory cytokines (e.g., IL-6),
modulating metabolic activity, modulating weight gain/loss, and modulating appetite and energy
consumption. Examples of bioactive fragments of a HAM polypeptide molecules include those having
a sequence as st forth in SEQ ID NO:2 comprising about amino acid 61 to 1230 or as set forth in SEQ
ID NO:19 comprising about amino acid 60 to 1227 and fragments of either of the foregoing. Such
bioactive fragments represent potential soluble molecules lacking the predicted transmembrane domain
{e.g., the domain beginning at about amino acid 1231 to amino acid 1251 of SEQ ID NO:2). Bioactive
fragment of HAM polypeptides are capable of interacting, for example, with a HAM polypeptide
cognale, or with an antibody developed against a HAM polypeptide of SEQ ID NO:2 or 19. Methods of
determining whether a HAM polypeptide or bioactive fragment of a HAM polypeptide of the invention
has a desired activity can be accomplished by assaying the polypeptide by any of the methods .
described below.

Accordingly, the polypeptides of the invention may be membrane-bound or they may be
secreted and thus soluble. Soluble polypeptides are capable of being secreted from. the cells in which
they are expressed. In general, soluble polypeptides may be identified (and distinguished from non-

soluble membrane-bound counterparts) by separating intact cells which express the desired polypeptide
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from the culture medium, e.g., by centrifugation, and assaying the medium (supernatant) for the
presence of the desired polypeptide or by contacting cell-free media obtained from the culture with an
antibody specific for HAM. The presence of polypeptide in the medium indicates that the polypeptide
was secreted from the cells and thus is & soluble form of the polypeptide.

In one embodiment, the soluble polypeptides (e.g., a bioactive fragment of a HAM
polypeptide) comprise all or part of the extracellular domain, but lack the transmembrane domain that
would cause retention of the polypeptide in a cell membrane. In some embodiments the soluble
polypeptide lacks a transmembrane domain in addition to one or more additional domains including,
for example, the signal sequence or cytoplasmic domain. A soluble polypeptide according to the
invention may include the cytoplasmic domain, or a portion thereof, so long as the polypeptide is

secreted from the cell in which it is produced,

In general, the use of soluble forms is ad for certain licati Purification of

the polypeptides from recombinant host cells is facilitated, since the soluble polypeptides are secreted
from the cells. Further, soluble polypeptides are generally more suitable for intravenous administration.

The invention also provides polypeptides and fragments of the extracellular domain that retain
the capacity to modulate inflammatory responses, immune system activity wieght gain/loss, and/or
energy metabolism. Such a fragment may be a soluble polypeptide, as described above.

Also provided herein are polypeptide fragments comprising at least 25, or at least 30
contiguous amino acids of a sequence as set forth in SEQ ID NO:2 or 19. Fragments derived from the
cytoplasmic domain find use in studies of signal transduction, and in regulating cellular processes
associated with transduction of biological signals, such as inhibitory signals, and in identifying small
molecule mimics or inhibitors of receptor interaction with signaling molecules. Polypeptide fragments
comprising at least about 8 to 11, or more preferably 10 to 30, contiguous amino acids of SEQ ID NO:2
or 19 also may be employed as immunogens for generating antibodies, as well as larger polypeptides.

Naturally occurring variants and derived variants of the disclosed polypeptides and fragments
are provided herein. Variants may exhibit amino acid sequences that are at least 80% identical to the
disclosed polypeptides and fragments, Also provided are polypeptides or fragments comprising an
amino acid sequence that is at least 85% identical, at least 90% identical, at least 95% identical, at least
98% identical, at least 99% identical, or at least 99.9% identical to the amino acid sequences disclosed
herein. Percent identity may be determined by visual inspection and mathematical calculation.
Alternatively, the percent identity of two protein sequences can be determined by comparing sequence
information using a computer program, such as the GAP program, based on the algorithm of
Needleman and Wunsch (J, Mol. Bio. 48:443, 1970) and available from the University of Wisconsin
Genetics Computer Group (UWGCG). The preferred default parameters for the GAP program include:
(1) a scoring matrix, blosum62, as described by Henikoff and Henikoff (Proc. Natl. Acad. Sci. USA
89:10913, 1992); (2) a gap weight of 12; (3) a gap length weight of 4; and (4) no penalty for end gaps.
Similar comparison parameters can be implemented using other computer programs such as, for
example, BESTFIT, FASTA, TFASTA (see, e.g., Wisconsin Genetics Software Package, Genetics
Computer Group, 575 Science Dr., Madison, Wis.), or PILEUP (a simplification of the progressive
alignment method of Feng & Doolittle, J. Mol. Bvol. 35:351-360 (1987)).

10
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The variants of the invention include, for example, those that result from alternate mRNA
splicing events or from proteolytic cleavage. Alternate splicing of mRNA may, for example, yield a
truncated but biologically active protein, such as a naturally occurring soluble form of the protein.
Variations attributable to proteolysis include, for example, differences in the N- or C-termini upon
expression in different types of host cells, due to proteolytic removal of one or more terminal amino
acids from the protein (generally from 1-5 terminal amino acids). Proteins in which differences in
amino acid sequence are aitributable to genetic polymorphism (allelic variation among individuals
producing the protein) are also contemplated herein.

Additional variants within the scope of the invention include polypeptides that may be

modified to create derivatives thereof by forming covalent or conjugates with other chemical
moieties, such as glycosyl groups, lipids, phosphate, acetyl groups and the like. Covalent derivatives
may be prepared by linking the chemical moieties to functional groups on amino acid side chains or at
the N-terminus or C-terminus of a polypeptide. Conjugates comprising diagnostic (detectable) or
therapeutic agents attached thereto are contemplated herein, as discussed in more detail below.

Other derivatives include covalently bonded or aggregate conjugates of the polypeptides with
other proteins or polypeptides, such as by synthesis in recombinant culture as N-terminal or C-terminal
fusions. Examples of fusion polypeptides are discussed below in connection with oligomers. Further,
fusion polypeptides can comprise peptides added to facilitate purification and identification. Such
peptides include, for example, poly-His or the antigenic identification peptides desctibed in U.S. Patent
No. 5,011,912 and in Hopp er al, Bio/Technology 6:1204, 1988. One such peptide is the FLAG®
peptide, Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys (SEQ ID NO:3), which is highly antigenic and provides
an epitope reversibly bound by a specific monoclonal antibody, enabling rapid assay and facile
purification of expressed recombinant protein. A murine hybridoma designated 4E11 produces a
monoclonal antibody that binds the FLAG® peptide in the presence of certain divalent metal cations, as
described in U.S. Patent 5,011,912, hereby incorporated by reference. The 4E11 hybridoma cell line
has been deposited with the American Type Culture Collection under accession no. HB 9259.
Monoclonal antibodies that bind the FLAG® peptide are available from Eastman Kodak Co., Scientific
Imaging Systems Division, New Haven, Connecticut.

Among the variant polypeptides provided herein are variants of native HAM polypeptides that
retain the native binding properties or biological activity of a mature HAM polypeptide of SEQ ID
NO:2 or 19 or the substantial equivalent thereof. For example a variant includes a molecule that binds
its binding pariner with essentially the same binding affinity as does the native form. Binding affinity
can be measured by conventional procedures, e.g., as described in U.S. Patent No. 5,512,457 and as set
forth below.

Variants include polypeptides that are substantially homologous to the native form, but which
have an amino acid sequence different from that of the native form because of one or more deletions,
insertions or substitutions. Particular embodiments include, but are not limited to, polypeptides that
comprise from one to ten deletions, insertions or substitutions of amino acid residues, when compared

to a native sequence.
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A given amino acid may be replaced, for example, by a residue having similar physiochemical
characteristics. Examples of such conservative substitutions include substitution of one aliphatic
residue for another, such as Ile, Val, Leu, or Ala for one another; substitutions of one polar residue for
another, such as between Lys and Arg, Glu and Asp, or Gln and Asn; or substitutions of one aromatic
residue for another, such as Phe, Trp, or Tyr for one another. Other conservative substitutions, e.g.,
involving substitutions of entire regions having similar hydrophobicity characteristics, are well known.
Also included are the substitution of L-amino acids for D-amino acids. The presence of D-amino acids
provides resistance to proteases and increases the stability of a polypeptide or fragment thereof. Amino
acid substitutions and other alterations (deletions, insertions, and the like) to a HAM polypeptide of the
invention is predicted to be more likely to alter or disrupt HAM polypeptide activities if they result in
changes to the conserved residues indicated by the “consensus,” indicated in Figure 2A-C. Conversely,
if a change is made to a HAM polypeptide resulting in substitution of one or more Figure 2 consensus
sequence residues for the HAM polypeptide residue at that conserved position, it is less likely that such
an alteration will affect HAM polypeptide function. In one aspect, the invention provides HAM
polypeptides that have from 1-10 amino acid substitutions, insertions, and/or deletions.

Similarly, the polynucleotides of the invention include variants that differ from a native HAM
polynucleotide because of one or more deletions, insertions or substitutions, but that encode a
biologically active polypeptide.

In addition, “conservatively modified variants” applies to both polypeptides and
polynucleotides, With respect to a particular polynucleotide, conservatively modified variants refer to
codons in the polynucleotide which encode identical or essentially identical amino acids. Because of
the degeneracy of the genetic code, a large number of functionally identical polynucleotides encode
any given protein. For instance, the codons GCA, GCC, GCG and GCU all encode the amino acid
alanine. Thus, at every position where an alanine is specified by a codon, the codon can be altered to
any of the corresponding codons described without altering the encoded polypeptide. Such variations
are “silent variations,” which are one species of conservatively modified variations. Every
polynucleotide sequence herein that encodes a polypeptide also describes every possible silent variation
of the nucleic acid. One of skill will recognize that each codon in a polynucleotide (except AUG, which
is ordinarily the only codon for methionine) can be modified to yield a functionally identical molecule.
Accordingly, each silent variation of a nucleic acid that encodes a polypeptide is implicit in each
described sequence.

The invention further includes polypeptides of the invention with or without associated native-
pattern glycosylation. Polypeptides expressed in yeast or mammalian expression systems (e.g., COS-1
or COS-7 cells) can be similar to or significantly different from a native polypeptide in molecular
weight and glycosylation pattern, depending upon the choice of expression system. Expression of any
of the polypeptides of the invention in bacterial expression systems, such as E. coli, provides non-
glycosylated forms of the polypeptides. Further, a given preparation may include multiple differentially
glycosylated species of the protein. Glycosyl groups can be removed through conventional methods, in

particular those utilizing glycopeptidase. In general, glycosylated polypeptides of the invention can
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have their carbohydrate moieties removed by being incubated with a molar excess of glycopeptidase
(Boehringer Mannheim).

N-glycosylation sites in eukaryotic polypeptides are characterized by an amino acid triplet
Asn-X-Y, wherein X is any amino acid except Pro and Y is Ser or Thr. The HAM polypeptides of the
invention have a number of putative glycosylations sites. For example, the Asn residue at one or more
of the following positions is a potential glycosylation site: 76N, 174N, 198N, 214N, 272N, 326N,
380N, 542N, S90N, 697N, 704N, 763N, 778N, 817N, 831N, 842N, 898N, 942N, 1033N, 1149N,
1157N, 1201N, and 1210N of SEQ D NO:2. Murine HAM also has putative glycosylation sites at
75N, 173N, 197N, 213N, 271N, 323N, 378N, 539N, 587N, 694N, 701N, 760N, 775N, 814N, 828N,
839N, 895N, 939N, 1030N, 1146N, 1154N, 1198N, and 1207N of SEQ ID NO:19. N-glycosylation
sites in the polypeptide extracellular domain can be modified to preclude glycosylation, allowing
expression of a reduced carbohydrate analog in mammalian and yeast expression systems. Accordingly,
modifications (e.g., treatment with a glycopeptidase) or substitutions or deletions of these residues can
modulate the activity of a mature FIAM polypeptide of the invention.

Correspondingly, similar polynucleotide constructs that encode various additions or
substitutions of amino acid residues or sequences, or deletions of terminal or internal residues or
sequences are encompassed by the invention. Appropriate substitutions, additions, or deletions to the
nucleotide sequence encoding these triplets {e.g., Asn-X-Y) will result in prevention of attachment of
carbohydrate residues at the Asn side chain. Alteration of a single nucleotide, chosen so that Asn is
replaced by a different amino acid, for example, is sufficient to inactivate an N-glycosylation site.
Alternatively, a Ser or Thr in the triplet can by replaced with another amino acid, such as Ala. Known
procedures for inactivating N-glycosylation sites in proteins include those described in U.S. Patent
5,071,972 and EP 276,846. One of skill in the art can identify the codons corresponding to the Asn
residues for HAM as described above, as well as the Ser and Thr residues of the Asn-X-Y triplet.

In another example of variants, sequences encoding Cys residues that are not essential for
biclogical activity can be altered to cause the Cys residues to be deleted or replaced with other amino
acids, preventing formation of incorrect intramolecular disulfide bridges upon folding or renaturation.
A number of putative conserved Cys residues of a HAM polypeptide of the invention are identified in
the alignment provided in Figure 2 and Figure 4.

Other variants are prepared by modification of adjacent dibasic amino acid residues, to
enhance expression in yeast systems in which KEX2 protease activity is present. EP 212,914 discloses
the use of site-specific mutagenesis to inactivate KEX2 protease processing sites in a protein. KEX2
protease processing sites are inactivated by deleting, adding or substituting residues to alter Arg-Arg,
Arg-Lys, and Lys-Arg pairs to climinate the occurrence of these adjacent basic residues. Lys-Lys

pairings are considerab],

y less ible to KEX2 ¢l ge, and conversion of Arg-Lys or Lys-Arg to

Lys-Lys represents a conservative and preferred approach to inactivating KEX2 sites.
Oligomers
Encompassed by the invention are oligomers and fusion polypeptides, that comprises a HAM

polypeptide or a bioactive fragment thereof linked to a polypeptide of interest. In 2 preferred
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embodiment, the fusion partner is linked to the C-terminus of the HAM polypeptide or a bioactive
fragment thereof. Such oligomers may be in the form of covalently-linked or non-covalently-linked
multimers, including dimers, trimers, or bigher oligomers. As noted above,‘ preferred polypeptides are
soluble and thus these oligomers typicaily comprise soluble polypeptides. In one aspect of the
invention, the oligomers maintain the binding ability of the polypeptide components and provide
therefor, bivalent, trivalent, and the like, binding sites.

Qne embodiment of the invention is directed to oligomers comprising multiple polypeptides
Jjoined via covalent or non-covalent interactions between peptide moieties fused to the polypeptides.
Such peptide moieties may be peptide linkers (spacers), or peptides that have the property of promoting
oligomerization. Examples of peptide linkers include --Gly-Gly--, GGGGS (SEQ ID NO:4) (GGGGS),
(SEQ ID NO:5), GKSSGSGSESKS (SEQ ID NO:6), GSTSGSGKSSEGKG (SEQ ID NO:7),
GSTSGSGKSSEGSGSTKG (SEQ ID NO:8), GSTSGSGKPGSGEGSTKG (SEQ ID NO:9), or
EGKSSGSGSESKEF (SEQ ID NO:10). Linking moieties are described, for example, in Huston, J. S.,
et al., PNAS 85:5879-5883 (1988), Whitlow, M., ef al., Protein Engineering 6:989-995 (1993), and
Newton, D. L., et al, Biochemistry 35:545-553 (1996). Other suitable peptide linkers are those
described in U.S. Patents 4,751,180 and 4,935,233, which are hereby incorporated by reference. A
polynucleotide encoding a desired peptide linker can be inserted between, and in the same reading
frame as, a polynucleotide encoding a HAM polypeptide or bioactive fragment of the invention, using
any suitable conventional technique. In particular embodiments, a fusion polypeptide comprises from
two to four bioactive fragments of a HAM polypeptide (e.g., a soluble fragment), separated by peptide
linkers. In one embodiment, the invention provides a fusion polypeptide having an Fec polypeptide
domain and 2 HAM polypeptide or bioactive fragment (e.g., a fragment as set forth in SEQ ID NO:2
from about amino acid 61 to 1230). Leucine zippers and certain polypeptides derived from antibodies
are among the peptides that can promote oligomerization of the polypeptides attached thereto, as
described in more detail below.

As one alternative, an oligomer or fusion polypeptide is prepared using polypeptides derived
from immunoglobulins, Preparation of fusion polypeptides comprising certain heterologous
polypeptides fused to various portions of antibody-derived polypeptides (including the Fc domain) has
been described, e.g., by Ashkenazi er al. (PNAS USA 88:10535, 1991); Byrn er al, (Nature 344:677,
1990); and Hollenbaugh and Aruffo (“Construction of Immunoglobulin Fusion Proteins”, in Current
Protocols in Immunology, Suppl. 4, pages 10.19.1 - 10.19.11, 1992).

One embodiment of the present invention is directed to a dimer comprising two fusion
proteins created by fusing a HAM polypeptide or bioactive fragment of the invention to an Fc
polypeptide derived from an antibody. A gene fusion encoding a HAM polypeptide/Fe fusion protein is
inserted into an appropriate expression vector. HAM polypeptide/Fc fusion proteins are expressed in
host cells transformed with the recombinant expression vector, and allowed to assemble much like
antibody molecules, whereupon interchain disulfide bonds form between the Fc moieties to yield
divalent molecules.

An Fe polypeptide includes native and mutein forms of polypeptides made up of the Fc region

of an antibody comprising any or all of the CH domains of the Fc region. Truncated forms of such
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polypeptides containing the hinge region thai promotes dimerization are also included. Preferred
polypeptides comprise an Fc polypeptide derived from a human IgG1 antibody. The Fc polypeptides
preferably are linked to the COOH-terminus of a HAM polypeptide or bioactive fragment of the
invention. '

One suitable Fc polypeptide, described in PCT application WO 93/10151 (hereby incorporated
by reference), is a single chain polypeptide extending from the N-terminal hinge region to the native C-
terminus of the Fc region of a human IgGl antibody. Another useful Fc polypeptide is the Fc mutein
described in U.S. Patent 5,457,035 and in Baum er al., (EMBO J. 13:3992-4001, 1994) incorporated
herein by reference. The amino acid sequence of this mutein is identical to that of the native Fc
sequence presented in WO 93/10151, except that amino acid 19 has been' changed from Leu to Ala,
amino acid 20 has been changed from Leu to Glu, and amino acid 22 has been changed from Gly to
Ala. The mutein exhibits reduced affinity for Fc receptors.

The above-described fusion proteins comprising Fc moieties (and oligomers formed
therefrom) offer the advantage of facile pwification by affinity chromatography aver Protein A or
Protein G columns.

In other embodiments, the polypeptides of the invention may be substituted for the variable
pottion of an antibody heavy or light chain. If fusion proteins are made with both heavy and light
chains of an antibody, it is possible, for example, to form an oligomer with as many as four HAM
extracellular regions.

Another method for preparing the oligomers of the invention involves use of a leucine zipper.
Leucine zipper domains are peptides that promote oligomerization of the proteins in which they are
found. Leucine zippers were originally identified in several DNA-binding proteins (Landschulz ez al.,
Science 240:1759, 1988), and have since been found in a variety of different proteins. Among the
known leucine zippers are naturally occurring peptides and derivatives thereof that dimerize or
trimerize.

The zipper domain (also referred to herein as an oligomerizing, or oligomer-forming, domain)
comprises a repetitive heptad repeat, often with four or five leucine residues interspersed with other
amino acids. Examples of zipper domains are those found in the yeast transcription factor GCN4 and a
heat-stable DNA-binding protein found in rat liver (C/EBP; Landschulz er al., Science 243:1681,
1989). Two nuclear transforming proteins, fos and jun, also exhibit zipper domains, as does the gene
product of the murine proto-oncogene, c-myc (Landschulz er al,, Science 240:1759, 1988). The
products of the nuclear oncogenes fos and jun comprise zipper domains that preferentially form
heterodimer (O'Shea et al., Science 245:646, 1989, Turner and Tjian, Science 243:1689, 1989).

The fusogenic proteins of several different viruses, including paramyxovirus, coronavirus,
measles virus and many retroviruses, also possess zipper domains (Buckland and Wild, Nature
338:547,1989; Britton, Nature 353:394. 1991; Delwart and Mosialos, AIDS Research and Human
Retroviruses 6:703, 1990). The zipper domains in these fusogenic viral proteins are near the
transmembrane region of the proteins; it has been suggested that the zipper domains could contribute to
the oligomeric structure of the fusogenic proteins. Oligomerization of fusogenic viral proteins is

involved in fusion pore formation (Spruce et al., Proc. Natl. Acad. Sci. U.S.A. 88:3523, 1991). Zipper
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domains have also been reported to play a role in oligomerization of heat-shock transcription factors
(Rabindran et al., Science 259:230, 1993).

Zipper domains fold as short, parallel coiled coils (O'Shea et al., Science 254:539, 1991). The
general architecture of the parallel coiled coil has been characterized, with a “knobs-into-holes”
packing as proposed by Crick in 1953 (Acta Crystallogr. 6:689). The dimer formed by a zipper domain
is stabilized by the heptad repeat, designated (abcdefg), according to the notation of McLachlan and
Stewart (J. Mol. Biol. 98:293; 1975), in which residues a and d are generally hydrophobic residues,
with d being a leucine, which line up on the same face of a helix. Oppositely-charged residues
commonly occur at positions g and e. Thus, in a parallel coiled coil formed from two helical zipper
domains, the “knobs™ formed by the hydrophobic side chains of the first helix are packed into the
“holes” formed between the side chains of the second helix.

The residues at position d (often leucine) contribute large hydrophobic stabilization energies,
and are important for oligomer formation (Krystek: et al., Int. J. Peptide Res. 38:229, 1991). Lovejoy e
al. (Science 259:1288. 1993) reported the synthesis of a triple-stranded ci-helical bundle in which the
helices run up-up-down. Their studies confirmed that hydrophobic stabilization energy provides the
main driving force for the formation of coiled coils from helical monomers. These studies also indicate
that electrostatic interactions contribute to the stoichiometry and geometry of coiled coils. Additional
discussion of the structure of leucine zippers is found in Harbury er al. (Science 262:1401, 26
November 1993).

Exawples of leucine zipper domains suitable for producing soluble oligomeric proteins
include the leucine zipper described in PCT application WO 94/10308 and the leucine zipper derived
from lung surfactant protein D (SPD) described in Hoppe ez al. (FEBS Letters 344:191, 1994), hereby
incorperated by reference. The use of a modified leucine zipper that allows for stable trimerization of a
heterologous protein fused thereto is described in Fanslow et al. (Semin. Immunol. 6:267-278, 1994).
Recombinant fusion proteins comprising a bioactive fragment of the invention (e.g., a soluble
fragment) fused to a leucine zipper peptide are expressed in suitable host cells, and the soluble
oligomer that forms is recovered from the culture supernatant.

Certain leucine zipper moieties form trimers. One example is a leucine zipper derived from
lung surfactant protein D (SPD) noted above, as described in Hoppe ez al. and in U.S. Patent 5,716,805,
hereby incorporated by reference in their entirety. This lung SPD-derived leucine zipper peptide
comprises the amino acid sequence: Pro-Asp-Val-Ala-Ser-Leu-Arg-Gln-Gln-Val-Glu-Ala-Leu-Gln-
Gly-Gln-Val-Gln-His-Leu-Gln-Ala-Ala-Phe-Ser-Gln-Tyr (SEQ ID NO:11).

Another example of a leucine zipper that promotes trimerization is a peptide comprising the
amino acid sequence Arg-Met-Lys-Gln-Ile-Glu-Asp-Lys-Tle-Glu-Glu-lle-Leu-Ser-Lys-Ile-Tyr-His-Ile-
Glu-Asn-Glu-Tle-Ala-Arg-Tle-Lys-Lys-Leu-Ile-Gly-Glu-Arg (SEQ ID NO:12), as described in U.S.
Patent 5,716,805. In one alternative embodiment, an N-terminal Asp residue is added; in another, the
peptide lacks the N-terminal Arg residue. ‘

- Fragments of the foregoing zipper peptides that retain the property of promoting
oligomerization may be employed as well. Examples of such fragments include, but are not limited to,

peptides lacking one or two of the N-terminal or C-terminal residues presented in the foregoing amino
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acid sequences. Leucine zippers may be derived from naturally occurring leucine zipper peptides, e.g.,
via conservative substitution(s) in the native amino acid sequence, wherein the peptide's ability to
promote oligomerization is retained. In particular embodiments, leucine residues in a leucine zipper
moiety are replaced by isoleucine residues. Such peptides comprising isoleucine may be referred to as

isoleucine zippers, but are encompassed by the term “leucine zippers™ as employed herein,

Antibodies

The polypeptides, fragments (e.g., soluble or bioactive fragments), variants, fusion proteins,
and the like, as set forth above may be employed as “immunogens” in producing antibodies
immunoreactive therewith. More specificaily, the polypeptides, fragment, variants, fusion proteins, and
the like, contain antigenic determinants or epitopes that elicit the formation of antibodies. Suitable
antigenic determinants or epitopes may be either linear or conformational (discontinuous). Linear
epitopes are composed of a linear series of amino acids linked to one another by covalent bonds, while
conformational or discontinuous epitopes are composed of amino acids sections from different regions
of the polypeptide chain that are brought into close proximity upon protein folding (C. A. Janeway, Jr.
and P. Travers, Immuno Biology 3:9 (Garland Publishing Inc., 2nd ed. 1996)). Because folded proteins
have complex surfaces, the number of epitopes available is quite numerous; however, due to the
conformation of the protein and steric hinderances, the number of antibodies that actually bind to the
epitopes is less than the number of available epitopes (C. A. Janeway, Jr. and P. Travers, Inmuno
Biology 2:14 (Garland Publishing Inc., 2nd ed. 1996)). Epitopes may be identified by any number of
methods known in the art.

The epitopes derived from the disclosed polypeptides are useful for raising antibodies,
including monoclonal antibodies, and can be used as research reagents, in assays, and to purify specific
binding antibodies from substances such as polyclonal sera or supernatants from cultured hybridomas.
Such epitopes or variants thereof can be produced using techniques well known in the art such as solid-
phase synthesis, chemical or enzymatic cleavage of a polypeptide, or using recombinant DNA
technology.

The polyclonal and menoclonal antibodies elicited by the disclosed polypeptides, whether the

¢pitopes have been isolated or remain part of the polypeptides, may be prepared by conventional

techniques. See, for exarple, M. lonal Antibodies, Hybridomas: A New Dimension in Biological
Analyses, Kennet er al. (eds.), Plenum Press, New York (1980); and Antibodies: A Laboratory Manual,
Harlow and Land (eds.), Cold Spring Harbor Laboratory Press, Cold Spring‘Harbor. NY, (1988).
Hybridoma cell lines that produce monoclonal antibodies specific for the polypeptides of the
invention are also contemplated herein, and may be produced and identified by conventional
techniques. One method for producing such a hybridoma cell line comprises immunizing an animal
with a polypeptide; harvesting spleen cells from the immunized animal; fusing said spleen cells to a
myeloma cell line, thereby generating hybridoma cells; and identifying a hybridoma cell line that
produces a monoclonal antibody that binds the polypeptide. The monoclonal antibodies may be

recovered by conventional techniques.
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The monoclonal antibodies of the present invention include "chimeric antibodies, e.g.,
humanized versions of murine monoclonal antibodies. Such humanized antibodies may be prepared by
known techniques and offer the advantage of reduced immunogenicity when the antibedies are
administered to humans, such as for therapeutic purposes. In one embodiment, a humanized
monoclonal antibody comprises the variable region of a murine antibody (or just the antigen-binding
site thereof) and a constant region derived from a human autibody. Alternatively, a humanized antibody
fragment may comprise the antigen-binding site of a murine monoclonal antibody and a variable region
fragment (lacking the antigen-binding site) derived from a human antibody. Procedures for the
production of chimeric and further engineered monoclonal antibodies include those described in
Riechmann et al. (Nature 332:323, 1988), Lin et al. (PNAS 84:3439, 1987), Larrick et al.
{Bio/Technology 7:934, 1989), and Winter and Harris (TIPS 14:139, May, 1993). Procedures to
generate antibodies transgenically can be found in GB 2,272,440, US Patent Nos. 5,569,825 and
5,545,806 and related patents claiming priority therefrom, all of which are incorporated by reference
herein. Procedures to generate antibodies transgenically can be found in GB 2,272,440, US Patent Nos.
5,569,825 and 5,545,806 and related patents claiming priority therefrom, all of which are incorporated
by reference herein. Preferably, for use' in humans, the antibodies are human; techniques for creating
such human antibodies are also known and transgenic mice useful for creating such antibodies are
commercially available from, for example, Medarex Inc. (Princeton, NJ) and Abgenix Inc. (Fremont,
CA).

Antigen-binding fragments of the antibodies, which may be produced by conventional
techniques, are also encompassed by the present invention. Examples of Qucll fragments include, but
are not limited 10, scFv, Fab and F(ab'), fragments. Antibody fragments and derivatives produced by
genetic engineering techniques are also provided.

The antibodies of the invention can be used in assays to detect the presence of the
polypeptides or fragments of the invention, either in vitro or in vive. The antibodies also may be
employed in purifying polypeptides or fragments of the invention by immunoaffinity chromatography.

Those antibodies that block binding of the polypeptides of the ‘invention to their binding
partners may be used to inhibit a biological activity that results from such binding. Such blocking
antibodies may be identified using any suitable assay procedure, such as by testing antibodies for the
ability to inhibit binding of a HAM polypeptide or bioactive fragment thereof to certain cells
expressing the binding partners of such polypeptide or fragment. Alternatively, blocking antibodies
may be identified in assays for the ability to inhibit a biological effect that results from binding of the
polypeptides of the invention to target cells. Antibodies may be assayed for the ability to inhibit HAM
polypeptide-mediated cellular activities, for example.

Such antibodies may be employed in in vitro procedures, or administered i vive to inhibit a
biclogical activity mediated by the polypeptide to which the antibody binds. Disorders caused or
exacerbated (directly or indirectly) by the interaction of the polypeptides of the invention with cell
surface (binding partner) receptor thus may be treated. A therapeutic method involves in vive
administration of a blocking antibody to a mammal in an amount effective in inhibiting 2 HAM

polypeptide-mediated biological activity. Monoclonal antibodies are generally preferred for use in such
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therapeutic methods. In one embodiment, an antigen-binding antibody fragment is employed. In
addition, therapeutics of diagnostic labels may be conjugated to the antibodies of the invention thereby
targeting the therapeutic or diagnostic to cells expressing a HAM pelypeptide.

Antibodies may be screened for agonistic (i.e., HAM-mimicking) properties. An agonsitic
antibody includes antibodies that bind to HAM and activate HAM (e.g., by cross-linking the HAM
molecule). Such antibodies, upon binding to HAM cognate on a cell surface, induce biological effects
(e.g., transduction of biological signals) similar to the biological effects induced when a HAM
polypeptide binds to cell surface ligands.

Compositions comprising an antibody that is directed against a HAM polypeptide or fragment
thereof and a physiologically acceptable diluent, excipient, or carrier, are provided herein. Suitable
components of such compositions are as described here and are similar to those described for
compositions containing a HAM polypeptide or fragment thereof. Also provided herein are conjugates
comprising a detectable (e.g., diagnostic) or therapeutic agent, attached to the antibody. The conjugates

find vse in in vitro or in vivo procedures,

Polvnucleotides

The invention also provides polynucleotides encoding HAM polypeptides and bioactive
fragments thereof. The term “polynucleotide” refers to a polymeric form of nucleotides of at least 10
bases in length. The nucleotides can be ribonucleotides, deoxyribonucleotides, or modified forms of
cither type of nucleotide. The term includes single and double stranded forms of DNA or RNA. DNA
includes, for example, cDNA, genomic DNA (e.g., a sequence containing introns and exons),
chemically synthesized DNA, DNA amplified by PCR, and combinations thereof. The polynucleotides
of the invention include full-length genes and ¢cDNA molecules as well as a combination of fragments
thereof. The polynucleotides of the invention are preferentially derived from human sources, but the
invention includes those derived from non-human species, as well.

By “isolated polynuclectide” is meant a polynucleotide that is not immediately contiguous
with both of the coding sequences with which it is immediately contiguous (one on the 5’ end and one
on the 3" end) in the naturally occurring genome of the organism from which it is derived. The term
therefore includes, for example. a recombinant polynucleotide molecule, which is_incorporated into a
vector, e.g., an expression vector; into an autonomously replicating plasmid or virus; or into the
genomic DNA of a prokaryote or eukaryote, or which exists as a separate molecule {e.g., a cDNA)
independent of other sequences.

A polynucleotide of the invention comprises (1) a sequence as set forth in SEQ ID NO:1 or
18; (2) sequenc toa as set forth in SEQ ID NO:1 or 18; (3) fragments of
SEQ ID NO:1 or 18 or their complements that specifically hybridize to the polynucleotide of (1) or (2)

under moderate to highly stringent conditions, wherein the fragments are about 50 to 100 consecutive
bases in length, 200 to 300 consecutive bases in length, or 500 to 1000 consecutive bases in length or
longer; and (4) sequences of (1), (2), or (3) wherein T can also be U (e.g., RNA sequences). Also
encompassed by the invention are homologues of a polynucleotide of the invention. These homologues

can be identified in several ways, including isolation of genomic or cDNA molecules from a suitable
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source, or computer searches of available sequence databases. Oligonucleotides or polynucleotides
corresponding to the amino acid sequences described herein can be used as probes or primers for the
isolation of polynucleotide homologues or as query sequences for database searches. Degenerate
oligonucleotide sequences can be obtained by “back-translation” from the amino acid sequences (e.g., a
sequence of SEQ ID NO:2 or 19). The polymerase chain reaction (PCR) procedure can be employed to
isolate and amplify a polynucleotide encoding a HAM polypeptide. Fragments of the polynucleotides
of the invention are useful as probes and primers to identify or amplify related sequence or obtain full-
length sequences of a HAM polynucleotide of the invention, The oligonucleotides can additionally
contain recognition sites for restriction endonucleases, to facilitate insertion of the amplified
combination of DNA fragments into an expression vector. PCR techniques are described in Saiki et al.,
Science 239:487 (1988); Recombinant DNA Methodology, Wu et al., cds,; Academic Press, Inc., San
Diego (1989), pp. 189-196; and PCR Protocols: A Guide to Methods and Applications, Innis et. al.,
eds., Academic Press, Inc. (1990).

The invention also includes polynucleotides and oligonucleotides that hybridize under reduced
stringency conditions, more preferably moderately stringent conditions, and most preferably highly
stringent conditions, to polynucleotides encoding HAM polypeptides described herein. The basic
parameters affecting the choice of hybridization conditions and guiddnce for devising suitable
conditions are set forth by Sambrook, J., E. F. Fritsch, and T. Maniatis (1989, Molecular Cloning: A
Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N, Y, chapters 9 and
11; and Current Protocols in Molecular Biology, 1995, F. M. Ausubel er al., eds., John Wiley & Sons,
Inc., sections 2.10 and 6.3-6.4, incorporated herein by reference), and can be readily determined by
those having ordinary skill in the art based on, for example, the length and/or base composition of the
nucleic acid. One way of achieving moderately stringent conditions involves the use of a prewashing
solution containing 3 x SSC, 0.5% SDS, 1.0 mM EDTA (pH 8.0), hybridization buffer of about 50%
formamide, 6 x SSC, and a hybridization temperature of about 55 °C (or other similar hybridization
solutions, such as one containing about 50% formamide, with a hybridization temperature of about 42
°C), and washing conditions of about 60 °C, in 0.5 x SSC, 0.1% SDS. Generally, highly stringent
conditions are defined as hybridization conditions as above, but with washing at approsimately 68 °C,
0.2 x 88C, 0.1% SDS. SSPE (1xSSPE is 0.15M NaCl, 10 mM NaH:PO,, and 1.25 mM EDTA, pH 7.4)
can be substituted for SSC (1x8SC is 0.15M NaCl and 15 mM sodium citm‘te) in the hybridization and
wash buffers; washes are performed for 15 minutes after hybridization is complete. It should be
understood that the wash temperature and wash salt concentration can be adjusted as necessary to
achieve a desired degree of stringency by applying the basic principles that govern hybridization
reactions and duplex stability, as known to those skilled in the art and described further below (see,
e.2., Sambrook et al., 1989). When hybridizing a nucleic acid to a target polynucleotide of unknown
sequence, the hybrid length is assumed to be that of the hybridizing nucleic acid. When nucieic acids of
known sequence are hybridized, the hybrid length can be determined by aligning the sequences of the
nucleic acids and identifying the region or regions of optimal sequence complementarity. The
hybridization temperature for hybrids anticipated to be less than 50 base pairs in length should be 5 to
10 °C less than the melting temperature (Ty,) of the hybrid, where T, is determined according to the
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following equations. For hybrids less than 18 base pairs in length, T, (°C) = 2(# of A + T bases) + 4(#
of G + C bases). For hybrids above 18 base pairs in length, Ty, (°C) = 81.5 + 16.6(logl0 [Na'l) +
0.41(% G + C) - (600/N), where N is the number of bases in the hybrid, and [Na'] is the concentration
of sodium ions in the hybridization buffer ([Na*] for 1xSSC = 0.165M). Preferably, each such
hybridizing nucleic acid has a length that is at least 25% (more preferably at least 50%, or at least 60%,
or at least 70%, and most preferably at least 80%) of the length of the nucfe)c acid of the invention to
which it hybridizes, and has at least 60% sequence identity (more preferably at least 70%, at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, at least 97.5%, or at least 99%, and most -
preferably at least 99.5%) with the polynucleotide of the invention to which it hybridizes.

Other embodiments of the invention inciude polynucleotides having sequences that encode
discrete domains of a HAM polypeptide having a sequence as set forth in SEQ ID NO:2 or 19.
Computer analysis predicts that the signal peptide of the HAM polypeptides is most likely to be
cleaved after residue 60 of SEQ ID NO:2 and afier residue 59 of SEQ ID NO:19, though other possible
cleavage sites include after amino acids 54, 55, 59, 172, or 173. These cleavage sites predict a mature
HAM polypeptide comprising from about amino acid 55 to 1379, from about 56 to 1379, from about 60
to 1379, from about 61 to 1379, or from about 174 to 1379 of SEQ ID NO:2, and from about 55 to
1376, from about 56 to 1376, from about 60 to 1376, from about 61 to 1376, or from about 173 to 1376
of SEQ ID NO:19. The EGF-like domains located, for example, at about amino acids 63-90, 211-243,
and 261-280 of SEQ ID NO:2 are likely to be involved in extracellular signaling or cellular guidance.
A CUB domain, 2 KELCH motif, a C-type Lectin or carbohydrate-recognition domain, a putative
ligand binding motif of the common gamma cytokine chain, and a Laminin EGF-like domain located at
about amino acids 93-208, 581-612, 749-873, 670-686, and 1014-1055 of SEQ ID NO:2, respectively
(see Figure 3). A transmembrane region is present at about amino acids 1231 to 1251, and a
cytoplasmic domain at about amino acids 1252 to 1379 of SEQ ID NO:2. Thus, the invention provides
polynucleotides encoding these discrete polypeptide fragments, as well as the polypeptide fragments
comprising each domain separately or in various combinations. The invention provides polynucleotides
comprising from about nucleotide 1-162. from about 1-165, from about 1-177, from about 1-180, or
from about 1-522 of SEQ ID NO:1, which encode the signal peptides residing at about amino acids 1-
54, 1-55, 1-59, 1-60, or 1-173 of SEQ ID NO:2; from about nucleotides 163-4137, from about 166-
4137, from about 178-4137, from about 181-4137, or from about 523-4137 of SEQ ID NO:1, which
encode mature HAM polypeptides comprising, respectively, amino acids 55-1379, 56-1379, 60-1379,
61-1379, or 174-1379 of SEQ ID NO:2; nucleotides 3691-3753 of SEQ ID NO:1, encoding a
transmembrane region comprising amino acids 1231-1251 of SEQ ID NO:2: nucleotides 163-3690,
166-3690, 178-3690, 181-3690, or 523-3690 of SEQ 1D NO:1, encoding extracellular domains of the
HAM polypeptide comprising amino acids 55-1230, 56-1230, 60-1230, 61-1230, or 174-1230,
respectively, of SEQ ID NO:2; and nucleotides 3754-4137 of SEQ ID NO:1, encoding a cytoplasmic
domain comprising amino acids 1252-1379 of SEQ ID NO:2.

In addition, the invention provides polynucleotides comprising from about nucleotides 1-177
of SEQ ID NO:18, which encode the signal peptide residing at about amino acids 1-59 of SEQ ID
NO:19; from about nucleotides 178-4128 of SEQ ID NO:18, which encodes a mature murine HAM
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polypeptide comprising amino acids 60-1376 of SEQ ID NO:19; and from about nucleotides 178-3681
of SEQ ID NO:18, encoding an extracellular domain of a murine HAM polypeptide comprising amino
acids 60-1227 of SEQ ID NO:19.

Polynucleotides of the invention may be used in developing treatments for any disorder
mediated (directly or indirectly) by defective, or insufficient amounts of, the genes corresponding to the
polynucleotides of the invention. Disclosure herein of sequences corresponding to the polynucleotides
of the invention permits the detection of defective genes, and the replacement thereof with normal
genes. Defective genes may be detected in in vitro diagnostic assays, and by comparison of the
polynucleotide sequences disclosed herein with that of a gene derived from a subject suspected of
harboring a defect in the genes.

Expression, isolation and purification of the polypeptides and fragments of the invention may
be accomplished by any suitable technique, including the utilization of expression systems such as
those known in the art as well as those described herein. In one embodiment, the invention provides an
expression vector comprising a polynucleotide encoding a HAM polypeptide of the invention. The
polyunucleotide of the invention (e.g., a polynucleotide comprising a sequence as set forth in SEQ ID
NO:1 or 18) may be operably inserted into, for example, a commercially available expression vector by
recombinant techniques known in the art. Typically the polynucleotide will be inserted downstream {or
3") of and operably linked to a control or regulatory sequence. As used herein, a “control sequence” or

“regulatory sequence” are used inter to include a promoter, enhancer-promoter combination,

or other sequence that effects the expression or transcription of the downstream polynucleotide
sequence. A promoter is a transcriptional regulatory element composed of a region of 2 DNA molecule
typically within 100 nucleotide pairs in front of (upstream of) the point at which transcription starts.
Another transcriptional regulatory element is an enhancer, which provides specificity in terms of time,
location, and expression level. Unlike a promoter, an enhancer can function when located at variable
distances from the transcription site, provided a promoter is present. An enhancer can also be located
downstream of the transcription initiation site. Other regulatory sequences include transcription
termination sequence, internal ribosome entry sites (IRES), and the like.

Typically, to bring a coding sequence under control of a promoter, it is necessary to position
the translation initiation site of the translational reading frame of the peptide or polypeptide between

one and about fifty nucleotides downstream (3') of the promoter. Such regulatory elements include but

are not limited to the cytc lovirus hCMV i early gene, the early or late promoters of
SV40 adenovirus, the lac system, the trp system, the TAC system, the TRC system, the major operator
and promoter regions of phage A, the control regions of fd coat prétein, the promoter for 3-
phosphoglycerate kinase, the promoters of acid phosphatase, and the promoters of the yeast o-mating
factors, to name a few.

Expression vectors and methods for their construction are known to those skilled in the art
(Ausubel er al., cited herein). Suitable vectors include plasmids, and viral vectors such as herpes
viruses, retroviruses, canary poxviruses, adenoviruses and adeno-associated viruses, among others, and

derivatives thereof.
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A polynucleotide and latory are “operably linked” when they are connected in

such a way as to permit expression when the coding sequence (e.g., the HAM coding sequence) of the
polynucleotide is bound to the regulatory sequences, e.g., within an expression vector. An origin of
replication that confers the ability to replicate in the desired host cells, and a selection gene (e.g., kan',
amp") by which transformants are identified, are generally incorporated into the expression vector.

Expression vectors comprising a polynucleotide of the invention may be used to prepare the
polypeptides or fragments of the invention encoded by the polynucleotide. A method for producing
polypeptides comprises culturing host cells transformed or tranfected with a recombinant expression
vector encoding the polypeptide, under conditions that promote expression of the polypeptide, then
recovering the expressed polypeptides from the cells or from culture medium in which the host cell is
grown. The procedure for purifying the expressed polypeptides will vary according to the type of host
cells employed, and whether the polypeptide is membrane-bound or is a secreted soluble form of the
polypeptide.

In addition, a sequence encoding an appropriate signal peptide (native or heterologous) can be
incorporated into expression vectors, A DNA sequence for a signal peptide may be fused in frame to a
polynucleotide sequence of the invention so that the polynucleotide is iritially transcribed, and the
mRNA translated, into a fusion protein comprising the signal peptide. Signal peptides may be
employed that direct transmembrane proteins to the cell surface or different signal peptides may be
used that promote the secretion of a soluble form of the protein. Generally, the signal peptide is cleaved
during maturation of the protein. A polynucleotide encoding a localization sequence, or signal
sequence, can be ligated or fused at the 5° terminus of a polynucleotide encoding a HAM polypeptide
such that the signal peptide is locaied at the amino terminal end of the resulting fusion
polynucleotide/polypeptide. In eukaryotes, the signal peptide functions to transport the fusion
polypeptide across the endoplasmic reticulum. The secretory protein is then wansported through the
Golgi apparatus, into secretory vesicles and into the extracellular space or, preferably, the external
environment. Signal peptides, which can be utilized according to the invention, include pre-pro
peptides, which contain a proteolytic enzyme recognition site.

The localization sequence can be a nuclear lecalization sequence, an endoplasmic reticulum
localization sequence, a peroxisome localization sequence, a mitochondrial localization sequence, or a
localized protein. Localization sequences can be targeting sequences that are described, for example, in
“Protein Targeting”, chapter 35 of Stryer, L., Biochemistry {4th ed.). W. H. Freeman, 1995. Some
important localization sequences include those targeting the nucleus (e.g., KKKRK (SEQ ID NO:13)),
mitochondrion (MLRTSSLEFTRRVQPSLFRNILRLQST (SEQ ID NO:14)), endoplasmic reticulum
(KDEL (SEQ ID NQ:15)), peroxisome (SKF), prenylation or insertion into plasma membrane (CAAX
{SEQ ID NO:16), CC, CXC, or CCXX (SEQ ID NO:17)), cytoplasmic side of plasma membrane
(fusion to SNAP-25), or the Golgi apparatus (fusion to furin). Other examples of heterologous signal
peptides that are functional in mammalian host cells include the signal sequence for interleukin-7 (IL~
7) described in United States Patent 4,965,195; the signal sequence for interleukin-2 receptor described
in Cosman e al., Nature 312:768 (1984); the interleukin-4 receptor signal peptide described in EP
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367,566, the type I interleukin-1 receptor signal peptide described in U.S. Patent 4,968,607; and the
type II interleukin-1 receptor signal peptide described in EP 460,846.

The skilled artisan will also recognize that the position(s) at which the signal peptide is
cleaved may differ from that predicted by computer program, and may vary according to such factors
as the type of host cells employed in expressing a recombinant polypeptide. A protein preparation may
include a mixture of protein molecules having different N-terminal amino acids, resulting from
cleavage of the signal peptide at more than one site. Particular embodiments of mature HAM
polypeptides provided herein having a native signal sequence include, but are not limited to,
polypeptides wherein the N-terminus amino acid is any amino acid between 55 and 61 of SEQ ID
NO:2. )

Suitable host cells for expression of polypeptides include prokaryotes (e.g., E. coli), yeast,
plant cells, and insect or higher eukaryotic cells. Most typically, yeast or mammalian cells are used,
Appropriate cloning and expression vectors for use with bacterial, fungal, yeast, and mammalian
cellular hosts are described, for example, in Pouwels et 4l Cloning Vectors: A Laboratery Manual,
Elsevier, New York, (1985). Cell-free translation systems could also be employed to produce
polypeptides using RNAs derived from DNA constructs disclosed herein.

Suitable prokaryotic host cells for transformation may be gram-negative or gram-positive, and
include, for example, E. coli, Bacillus subtilis, Salmonella typhimurium, and various other species
within the genera Pseudomonas, Streptomyces, and Staphylococcus. In a prokaryotic host cell, such as
E. coli, a polypeptide may include an N-terminal methionine (met) residue to facilitate expression of
the recombinant polypeptide in the prokaryotic host cell. The N-terminal Met may be cleaved from the
expressed recombinant polypeptide.

Expression vectors for use in prokaryotic host cells generally comprise one or more
phenotypic selectable marker genes, which may include, for example, a gene encoding a protein that
confers antibiotic resistance or that supplies an autotrophic requirement. Useful prokaryotic expression
vectors include those derived from commercially available plasmids such as the cloning vector pBR322
(ATCC 37017), with ampicillin and tetracycline resistance genes. Other suitable vectors include,
pKK?223-3 (Pharmacia Fine Chemicals, Uppsala, Sweden) and pGEM1 (Promega Biotec, Madison,
WI, USA). An appropriate promoter and a polynucleotide sequence encoding the desired polypeptide
may be inserted into the vector.

Promoter sequences commonly used for recombinant prokaryotic host cell expression vectors
include B-lactamase (penicillinase), tactose promoter system (Chang ef al., Nature 275:615, 1978; and
Goeddel ez al., Nature 281:544, 1979), tryptophan (trp) promoter system (Goeddel et al., Nucl. Acids
Res. $:4057, 1980) and tac promoter (Maniatis ef «l., Molecular Cloning: A Laboratory Manual, first
ed., Cold Spring Harbor Laboratory, p. 412, 1982). A particularly useful prokaryotic host cell
expression system employs a phage APL promoter and a cI857is thermolabile repressor sequence.
Plasmid vectors available from the American Type Culture Collection which incorporate derivatives of
the APL promoter include plasmid pHUB2 (resident in E. coli strain JMB9, ATCC 37092) and pPLc28
(resident in E. coli RR1, ATCC 53082).
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Alternatively, the polypeptides may be expressed in yeast host cells, such as from the
Saccharomyces genus (e.g., S. cerevisiae). Alternatively, Pichia, Kluyveromyces, or other yeast genera
may be employed. Yeast vectors will often contain an origin of replication sequence from a 2mu yeast
plasmid, an autonomously replicating sequence (ARS), a promoter region, sequences for
polyadenylation, sequences for transcription termination, and a selectable marker gene. Suitable
promoter sequences include those derived from the yeast metallothionein or 3-phosphoglycerate kinase
genes (Hitzeman ef al., J. Biol. Chem. 255:2073, 1980) or other genes encoding glycolytic enzymes
(Hess et al., ]. Adv. Enzyme Reg. 7:149, 1968; and Holland er al., Biochem. 17:4900, 1978), such as
enolase,  glyceraldehyde-3-phosphate  dehydrogenase, hexokinase, pyruvate decarboxylase,
phosphofructokinase, glucose-6-phosphate isomerase, 3-phosphoglycerate mutase, pyruvate kinase,
triosephosphate isomerase, phospho-glucose isomerase, and glucokinase. Other suitable vectors and
promoters for use in yeast expression are known in the art (e.g., see in Hitzeman, EPA-73,657; Russell
et al., ). Biol. Chem. 258:2674, 1982; and Beier er al., Nature 300:724, 1982).

The yeast o-factor leader sequence may be employed to direct secretion of the polypeptide,

and often is inserted between the promoter seq and the s ] gene seq (e.g., Kurjan er
al., Cell 30:933, 1982 and Bitter ef al., Proc. Natl. Acad. Sci. USA 81:5330, 1984).

Yeast transformation protocols are known to those of skill in the art, including a protocol
involving selection for Trp* transformants in a medium containing yeast nitrogen base, casamino acids,
glucose, 10 mg/ml adenine and 20 mg/m] wracil (see, e.g., Hinnen ef al., Proc. Natl. Acad. Sci. USA
75:1929, 1978). In other protocols, yeast cells ransformed by vectors containing an ADH2 promoter
sequence may be grown in a “rich” medium. An example of a rich medium is one consisting of 1%
yeast extract, 2% peptone, and 1% glucose supplemented with 80 mg/ml adenine and 80 mg/ml uracil,
Derepression of the ADH2 promoter occurs when glucose is exhausted from the medium.

Mammalian or insect host cell culture systems also may be employed to express recombinant
polypeptides, such as the bacculovirus systems reviewed by Luckow and Summers, Bio/Technology
6:47 (1988). Established cell lines of mammalian origin also may be employed. Examples of suitable
mammalian host cell lines include the COS-7 line of monkey kidney cells (ATCC CRL 1651)
(Gluzman et al., Cell 23:173, 1981). L cells, C127 cells, 3T3 cells (ATCC CCL 163), Chinese hamster
ovary (CHO) cells, HeLa cells, and BHK (ATCC CRL 10) cell lines, and the CV1/EBNA cell line
derived from the African green monkey kidney cell line CV1 (ATCC CCL 70) as described by
McMahan er al. (EMBO J. 10: 2821, 1991),

Established methods for introducing polynucleotides into mammalian cells have been
described (Kaufman, R.J., Large Scale Mammalian Cell Culture, 1990, pp. 15-69). Additional
protocols using commercially available reagents, such as Lipofectamine lipid reagent (Gibco/BRL) or
Lipofectamine-Plus lipid reagent, can be used to transfect cells (Felgner et al., Proc. Natl, Acad. Sci.
USA 84:7413-7417, 1987). In addition, electroporation can be used to transfect mammalian cells using
conventional procedures, such as those in Sambrook ez al., 1989. Selection of stable transformants can
be performed using methods known in the art, such as, for example, resistance to cytotoxic drugs.
Kaufman e7 al., Meth. in Enzymology 185:487-511, 1990, describes several selection schemes, such as
dihydrofolate reductase (DHFR) resistance. A suitable host strain for DHFR selection is CHO strain

25

JP 2004-535185 A 2004.11.25



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

30

35

40

(73)

WO 02/097120 PCT/US02/16391

DX-B11, which is deficient in DHFR (Urlaub and Chasin, Proc. Natl. Acad. Sci. USA 77:4216-4220,
1980). A plasmid expressing the DHFR cDNA can be introduced into strain DX-B11, and only cells
that contain the plasmid can grow in the appropriate selective media. Other examples of selectable
markers include genes conferring resistance to antibiotics, such as G418 and hygromycin B, which
permit selection of cells harboring the vector on the basis of resistance to these agents.

Transcriptional and translational control sequences for mammalian host cell expression
vectors can be excised from viral genomes. Commonly used promoter sequences and enhancer
sequences are derived from polyoma virus, adenovirus 2, simian virus 40 (SV40), and human
cytomegalovirus. Polynucleotide sequences derived from the SV4Q viral genome, for example, SV40
origin, early and late promoter, enhancer, splice, and polyadenylation sites can be used to provide other
genetic elements for expression of a structural gene sequence in a2 mammalian host cell. Viral early and
late promoters are particularly useful because both are easily obtained from a viral genome as a
fragment, which can also contain a viral origin of replication (Fiers e al., Nature 273:113, 1978;
Kaufman, Meth. in Enzymology, 1990). Smaller or larger V40 ﬁ’agman(s‘can also be used, provided
the approximately 250 bp sequence extending from the Hind II site toward the Bgl I site located in the
SV40 viral origin of replication site is included.

Additional control sequences shown to improve expression of heterologous genes from
mammalian expression vectors include such elements as the expression augmenting sequence element
(EASE) derived from CHO cells (Marris ef al., Animal Cell Technology, 1997, pp. 529-534 and PCT
Application WO 97/25420) and the tripartite leader (TPL) and VA gene' RNAs from Adenovirus 2
(Gingeras et al., J. Biol. Chem. 257:13475-13491, 1982). The internal ribosome entry site (IRES)
sequences of viral origin allows dicistronic mRNAs to be translated efficiently (Oh and Sarnow,
Current Opinion in Genetics and Development 3:295-300, 1993; Ramesh er al., Nucleic Acids
Research 24:2697-2700, 1996). Expression of a heterologous ¢cDNA as part of a dicistronic mRNA
followed by the gene for a selectable marker (e.g. DHFR) has been shown to improve transfectability
of the host and expression of the heterologous polynucleotides (Kaufman, Meth. in Enzymology,
1990). Exemplary expression vectors that employ dicistronic mRNAs are pTR-DC/GFP described by
Mosser et al., Biotechniques 22:150-161, 1997, and p2ASI described by Morris ef al., Animal Cell
Technology, 1997, pp. 529-534.

A useful high expression vector, pPCAVNOT, has been described by Mosley et al., Cell
59:335-348, 1989. Other expression vectors for nse in mammalian host cells can be constructed as
disclosed by Okayama and Berg (Mol. Cell. Biol. 3:280, 1983). A useful system for stable high level
expression of mammalian ¢DNAs in C127 murine mammary epithelial cells can be constructed
substantially as described by Cosman et al. (Mol. Immunol. 23:935, 1986). A useful high expression
vector, PMLSV N1/N4, described by Cosman et al., Nature 312:768, 1984, has been deposited as
ATCC 39890. Additional useful mammalian expression vectors are described in EP-A-0367566, and in
WO 91/18982, incorpotated by reference herein. In yet another alternative, the vectors can be derived
from retroviruses.

Additional useful expression vectors, pFLAG® and pDC311, can also be used. FLAG®
technology is centered on the fusion of a low molecular weight (1kD), hydrophilic, FLAG® marker
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peptide to the N-terminus of a recombinant protein expressed by pFLAG® expression vectors. pDC311
is another specialized vector used for expressing proteins in CHO cells. pDC311 is characterized by a
bicistronic sequence containing the gene of interest and a dihydrofolate reductase (DHFR) geoe with an
internal ribosome binding site for DHFR translation, an expression augmenting sequence element
(EASE), the human CMV promoter, a tripartite leader sequence, and a polyadenylation site.

Other useful fragments of the disclosed polynucleotides include antisense or sense
oligonucieotides comprising a single-stranded polynucleotide sequence (either RNA or DNA) capable
of binding to target mRNA (sense) or DNA (antisense) sequences. Antisense or sense oligonucleotides,
according to the present invention, comprise fragments of the polynucleotide having a sequence as set
forth in SEQ ID NO:1 or 18. Such a fragment generally comprises at least about 14 nucleotides.
preferably from about 14 to about 30 nucleotides. The ability to derive an antisense or a sense
oligonucleotide, based upon a nucleic acid sequence encoding a given protein is described in, for
example, Stein and Cohen (Cancer Res. 48:2659, 1988) and van der Krol er al. (BioTechnigues 6:958,
1988).

Binding of antisense or sense oligonucleotides to target nucleic acids results in the formation
of duplexes that block or inhibit protein expression by one of several means, including enhanced
degradation of the mRNA by RNAse H, inhibition of splicing, premature termination of transcription
or translation, or by other means. The antisense oligonucleotides thus may be used to block expression

of proteins. Antisense or sense olig ides further comprise oligonucleotides having modified

sugar-phosphodiester backbones (or other sugar linkages, such as those described in W091/06629) and
wherein such sugar linkages are resistant to endogenous nucleases. Such oligonucleotides with resistant
sugar linkages are stable in vivo (i.e., capable of resisting enzymatic degra‘dalion) but retain sequence

specificity to be able to bind to target nucleic acids.

1 1

Other ples of sense or otides include those oligonucleotides which
are covalently linked to organic moieties, such as those described in WO 90/10448, and other moieties
that increases affinity of the oligonucleotide for a target nucleic acid, 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 cligonucleotides to modify binding specificities -of the antisense or sense
oligonucleotide for the target nucleotide sequence.

Antisense or sense oligonucleotides may be introduced into a cell containing the target nucleic
acid by any gene transfer method, including, for example, lipofection, CaPQ,-mediated DNA
transfection, electroporation, or by using gene transfer vectors such as Epstein-Barr virus or
adenovirus.

Sense or antisense oligonucleotides also may be introduced into a cell containing the target
nucleic acid 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,
conjugation of the ligand-binding molecule does not substantially interfere with the ability of the
ligand-binding molecule to bind to its corresponding molecule or receptor, or block entry of the sense

1

or oli otide or its conj 1 version into the cell.
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Alternatively, a sense or an antisense oligonucleotide may be introduced into a cell containing
the target nucleic acid by formation of an oligonucleotide-lipid complex, as described in WO 90/10448.
The sense or antisense oligonucleotide-lipid complex is preferably dissociated within the cell by an
endogenous lipase. .

The polynucleotides of the invention enable the construction of vectors (e.g., expression
vectors) comprising a polynucleotide encoding a HAM polypeptide of the invention, or fragment
thereof; host cells transtected or transformed with the vectors; methods of producing and purifying
biologically active polypeptides and bioactive fragments thereof; the use of the polynucleotides or
oligonucleotides thereof as probes to identify nucleic acids encoding related attractin or mahogany
family proteins; the use of the polynucleotides or oligenucleotides thereof to correlate the location of
genes encoding HAM polypeptides of the invention with chromosome regions associated with human
diseases; the use of the polynucleotides or oligonucleotides thereof to identify genes associated with
tumors, immune disorders, syndromes or other human conditions; the administration of the disclosed
proteins or fragments thereof for the treatment of disorders characterized by a mutation in a gene
encoding a HAM polypeptide or by an excess or a deficiency of a HAM polypeptide; and the use of
single-stranded sense or antisense oligonucleotides to inhibit expression of polynucleotides encoding a
HAM polypeptide. In addition, the invention provides the use of the disclosed polypeptides and
soluble fragments thereof as competitive inhibitors of the binding of native HAM polypeptides to their
ligands, cognates, or counter-structure binding partners; the use of HAM polypeptides and fragments
thereof as unique molecular weight markers or as controls for peptide fragmentation as well as kits
comprising these reagents; the use of HAM polypeptides and fragments thereof to generate antibodies;
and the use of such antibodies to purify HAM polypeptides; as affinity reagents for the separation of
hematopoietic cells expressing the proteins as well as the use of the antibodies in the modulation of
HAM polypeptide biological activity. For treatment of humans, typically human HAM polypeptides,

fragments and polynucleotides encoding the foregoing are used.

Activity Assays

The purified polypeptides of the invention (including proteins, polypeptides, fragments,
variants, oligomers, and other forms) may be tested for the ability to bind a HAM binding partner. Such
activities can be measured in any suitable assay, such as a conventional binding or enzymatic assay, To
illustrate, in a typical binding assay the polypeptide may be labeled with a detectable reagent (e.g., a
radionuclide, chromophore, enzyme that catalyzes a colorimetric or fluorometric reaction, and the like),
and then contacted with cells expressing a HAM binding partner on its surface. The cells are washed to
remove unbound-labeled polypeptide, and the presence of cell-bound label is determined by a suitable
technique. For example, a recombinant expression vector is constructed containing a polynucleotide
encoding a HAM polypeptide (or bioactive fragment thereof) fused to an Fc region according to
methods well known in the art. Upon expression the polynucleotide encodes, for example, a soluble
HAM polypeptide comprising the extracellular portions of the HAM polypeptide, or the extracellular
domain and a cytoplasmic domain with the transmembrane region removed. For example, host cells are

transfected with the recombinant expression vector comprising a polynucleotide of the invention. After
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culturing the transfected cells, culture medium containing a HAM or other soluble polypeptide of the
invention is collected from the transfected cells and the amount of the polypeptide is quantified using
standard methods.

Cells expressing the HAM binding partner are cultured and washed with BM-NFDM, which is
binding medium (RPMI 1640 containing 25 mg/ml bovine serum albumin, 2 mg/ml sodium azide, 20
mM Hepes pH 7.2) to which 50 mg/ml nonfat dry milk has been added. The cells then are incubated
with various concentrations of, for example. a soluble polypeptide/Fc fusion protein made as set forth
above. Cells are washed and incubated with a constant saturating concentration of a '>I-mouse anti-
human IgG in binding medium, with gentle agitation for | hour at 37 °C. After extensive washing, cells
are released via trypsinization.

The mouse anti-human IgG employed above is directed against the Fe region of human IgG
and can be obtained from Jackson Immunoresearch Laboratories, Inc., West Grove, PA. The antibody
is radioiodinated using the standard chloramine-T method. The antibody will bind to the Fc portion of
any polypeptide/Fc protein that has bound to the cells. In all assays, non-specific binding of '*I-
antibody is assayed in the absence of the Fc fusion protein/Fc, as well as in the presence of the Fc
fusion protein and a 200-fold molar excess of unlabeled mouse anti-human IgG antibody.

Cell-bound '"*I-antibody is quantified on a Packard Autogamina counter. Affinity calculations
{Scatchard, Ann. N.Y.vAcad Sci. 51:660, 1949) are generated on RS/1 (BBN Software, Boston, MA)
run on a Microvax computer.

To illustrate, the substrate may be labeled with a detectable reagent (e.g., a radionuclide,
chromophore, and the like), and then contacted with cells or a sample containing a HAM polypeptide
or fragment thereof. The labeled-substrate is typically bound to a microtiter plate or the like.
Following incubation of the two components the plate is washed and the amount of label still present
on the plate is quantitated compared to a control plate. A reduction in label on the plate is indicative of
enzymatic activity.

Another type of suitable binding assay is a competitive binding assay. To illustrate, biological
activity of a variant may be determined by assaying for the variant's ability to compete with the native
proteins for binding to its binding partner.

Competitive binding assays can be performed by conventional methodology. Reagents that
may be employed in competitive binding assays include a radiolabeled soluble HAM polypeptide or
intact cells expressing a HAM polypeptide (endogenous or recombinant) on the cell surface. For
example, a radiolabeled bioactive fragment of a HAM polypeptide can be used to compete with a
soluble variant for binding to a cell surface-binding partner. Instead of intact cells, one could substitute
a bioactive fragment of a HAM polypeptide/Fc fusion protein bound to a solid phase through the
interaction of Protein A or Protein G (on the solid phase) with the Fc moiety. Chromatography columns
that contain Protein A and Protein G include those available from Pharmacia Biotech, Inc., Piscataway,
NIJ.

Another type of competitive binding assay utilizes a radiolabeled soluble bioactive fragment
of a HAM polypeptide, such as a soluble bioactive fragment/Fc fusion protein, and intact cells

expressing HAM binding partners. Qualitative results can be obtained by competitive autoradiographic
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plate binding assays, while Scatchard plots (Scatchard, Ann. N.Y. Acad. Sci. 51:660, 1949) may be

utilized to generate quantitative results,

Diagnostic Assays

The polynuclectides and polypeptides provided herein are useful as diagnostic reagents in
assays to detect malfunctioning or mutant HAM genes, Samples for diagnosis may be obtained from a
subject’s tissues, for example, throat swab, blood, serum, urine, saliva, cerebrospinal fluid, feces, tissue
biopsy, and so on. Similar samples are taken from normal individuals (from persons not suffering from
the disorder or mutation in question), and these normal or standard samples provide a basis for
comparison.  Alternatively, purified reagents (e.g., HAM polynucleotides. polypeptides, and
antibodies) may be used as standards for the diagnostic assays. In some embodiments, fragments of the
polynucleotides of the invention are used as probes for Northern or Southern blots or as PCR primers to
detect mutated forms of a HAM polypeptide encoded by the target nucleic acid.

Conditions that may be diagnosed include those characterized by an excess or deficiency of a
HAM polypeptide, or that are characterized by a mutated form of such a polypeptide. Such conditions
include, but are not limited to, absence of the polypeptide in a cell that requires its expression, altered

enzymatic activity, altered signalling ability, o pression or jon in a cell that under

normal conditions has such an activity.

Particular conditions that may be diagnosed using these assays include but are not limited to:
rheumatologic  diseases  (e.g., rheumatoid  arthritis, psoriatic  arthritis, seronegative
spondyloarthropathies), inflammatatory conditions, bone marrow or solid organ transplantation, graft-
versus-host disease, allergies (e.g., asthma, allergic rhinitis), neurologic disorders (e.g., Alzheimer's,
Parkinson’s, dementia, brain cancer, Bell’s palsy, post-herpetic neuralgia), cell proliferative disorders
including neoplasms or cancer (e.g., lymphoma, B-cell, T-cell and myeloid cell leukemias), infections
(e.g., bacterial, parasitic, protozoal and viral infections, including AIDS), chemotherapy or radiation-
induced toxicity, cachexia, cardiovascular disorders (e.g., congestive heart failure, myocardial
infarction, ischemia/reperfusion injury, arteritis, stroke), gastrointestinal disorders (e.g., inflammatory
bowel disease, Crohn’s disease, celiac disease), diabetes mellitus, skin diseases (e.g., psoriasis,
scleroderma, dermatomyositis), hematologic disorders (e.g., myelodysplastic syndromes, acquired or
Fanconi’s aplastic anemia), septic shock, liver diseases (e.g., viral hepatitis or alcohol-associated), bone
disorders {e.g., osteoporosis, osteopetrosis).

In some embodiments of the invention, the condition being diagnosed is a hematologic

disorder, and the tissue sample is blood or a lymph node biopsy.

Screeping for s of HAM Pol ides and Pol leotid

The HAM polypeptides and polynucleotides disclosed herein find use in screening assays for
identifying agents that modulate the expression or activity of the polynucleotides and polypeptides of
the invention, respectively. Once identified, agents that modulate expression or activity of a HAM
polynucleotides and polypeptides may be administered, for example, to suppress HAM expression in

conditions characterized by overproduction of HAM or other attractin/mahogany related proteins.
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Similarly, agents that stimulate the biological activity or expresion of a HAM polypeptide in cuitured
cells or in subjects may be administered to stimulate activity or expreésion where a condition is
characterized by a deficiency of the normal endogenous activator of HAM.

Methods to identify an agent that modulates the aciivity or expression of a HAM polypeptide
can be carried out using the teachings provided herein. For example, to identify an agent that modulates
HAM polypeptide activity a test agent is contacted with a sample containing a HAM polypeptide of the
invention. The sample is then assayed to measure HAM activity and the HAM activity in the presence

of the test agent is compared to the activity present in a standard {i.c., a control) sample that does not .

have the agent present. A sample can be, for example, a cell-free sample, a cell-containing sample (e.g.,
acell culture), or a tissue sample (.2., a tissue sample obtained or derived from a subject). A standard
sample includes, for example, the sample prior to contact with the test agent or a sample that represents
normal activity. Activity can be measured using any of the assay methods identified hercin (e.g.,
competitive binding assays, enzymatic assays, and the like). A change in activity compared to a control
or standard sample is indicative of an agent that modulates (e.g., increases or decreases) activity.

Similarly, the invention provides a method for identifying an agent that modulates expression
of a HAM polypeptide. Such methods include, for example, contacting a sample comprising a
polynucleotide of the invention with a.test agent and measuring expression of the polynucleotide
compared to a standard or control sample. The level of expression can be determined by methods know
in the art, including detecting protein (e.g., by Western Blot), or by delecting the amount of mRNA
transcribed {e.g., by PCR). As above, the sample can be a cellular sample, a tissue sample, and the like.
A change in expression compared to a control or standard sample is indicative of an agent that
modulates (e.g., increases or decreases) expression.

A test agent can include, for example, a protein, a peptide, a peptidomimetic, and antibody, a
small molecule, or a polynucleotide {e.g., an antisense or ribozyme). An example of a test agent is a
ligand that binds specifically with a HAM polypeptide, or other molecules capable of forming
functional heteromers with a HAM polypeptide.

Cells used for these screening assays may inclnde, for example, cells that naturally express a
HAM polypeptide, such as glial cells, T-cells, myeloid cells and other hematopoietic cells, or any
convenient cell type that has been transformed or transfected with a heterologous nucleic acid that
directs the expression of a HAM polypeptide.

In other assays, cells expressing a bioactive fragment of a HAM polypeptide (e.g., a soluble
form) may be cultured with the test molecule to determine whether the molecule has the capacity to
modulate the amount of the bioactive fragment produced by the cells. The amount of bioactive
fragment produced may be measured by any suitable method, including enzyme-linked immunosorbent
assay (ELISA), dot blot employing an antibody that binds the bioactive fragment, or a solid phase
binding assay.

Methods of Therapy

This invention provides compounds, compositions; and methods for treating a subject,

preferably a mammalian subject, and most preferably a human subject, who is suffering from a medical
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disorder, and in particular a HAM-mediated disorder. Such HAM-mediated disorders include
conditions caused (directly or indirectly) or exacerbated by binding between a HAM polypeptide and a

binding partner. For purposes of this disclosure, the terms “illness,” “disease,” “medical condition,”
“abnormal condition,” and the like are used interchangeably with the term “medical disorder.” The
terms “treat”, “treating”, and “treatment” used herein include curative, preventative (e.g., prophylactic)
and palliative or ameliorative treatment.

The polypeptides and polynucleotides of the invention may be administered therapeutically to
a mammalian subject {e.g., bovine, equine, feline, canine, porcine, primates), preferably a human
subject, having a disorder involving a malfunctioning HAM gene or polypeptide, including an excess
or a deficiency of such a polypeptide, or expression of a deleterious mutant form of the polypeptide.
Such disorders include conditions caused (directly or indirectly) or exacerbated by such forms of the
polypeptides. Where administration is to a human subject the molecules are preferably based upon a
human HAM sequence (e.g., a sequence as set forth in SEQ ID NO:1 or 2).

For these therapeutic methods, agents that modulate activity or expression of a HAM
polypeptide or polynucleotide, respectively, may be employed. Such modulating agents are identified
by screening, such as by employing the screening methods disclosed herein. Antibodies that bind
specifically with the HAM polypeptide or its ligand may modulate the biological activity of the HAM
polypeptide.

Disorders and diseases treatable by the methods and compositions of the invention include,
but are not limited to: rheumatologic disorders (e.g., rheumatoid arthritis, psoriatic arthritis,
seronegative spondyloarthropathies), bone marrow or solid organ transplant, graft-versus-host reaction,
inflammatory conditions, autoimmune disorders (e.g., systemic lupus erythematosus, Hashimoto's
thyroiditis, Sjogren’s syndrome}, allergies (e.g., asthma, allergic rhinitis),‘ neurologic disorders (e.g.,
Alzheimer’s, Parkinson’s, dementia, brain cancer, Bell’s palsy, post-herpetic neuralgia), cancers (e.g.,
lymphoma, B-cell, T-cell and myeloid cell leukemias), infections (e.g., bacterial, parasitic, protozoal
and viral infections, including AIDS), chemotherapy or radiation-induced toxicity, cachexia,
cardiovascular disorders (2.g., congestive heart failure, myocardial infarction, ischemia/reperfusion
injury, arteritis, stroke), diabetes mellitus, skin diseases (e.g., psoriasis, scleroderma, dermatomyositis),
hematologic disorders (e.g., myelodysplastic syndromes, acquired or Fanconi's aplastic anemia), septic

shock, liver diseases (e.g., viral hepatitis or alcohol-associated), bone disorders (e.g., ostcoporosis,

osteopetrosis), and weight-related or energy mstabolism disorders including obesity.

For treating any one or more of the above disorders, the therapeutic agent, may be
administered in an amount effective to measurably reduce one or more signs or symptoms of the
disorder being treated. In addition, such disorders may be treated by administration i# vivo or ex vivo of
a vector or liposome that delivers a non-defective form of the malfunctioning gene to the cell type in
which the malfunction is present.

Therapeutic compositions may comprise a substantially pwrified HAM polypeptide in any
form described herein, such as a native polypeptide, a variant, a derivative, an oligomer, and a
bioactive fragment. The composition may comprise a soluble polypeptide or an oligomer comprising a

soluble HAM polypeptide. In another embodiment, & composition comprises an antibody directed
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against at least one HAM polypeptide epitope. In yet another embodiment, a therapeutic agent is
attached to the antibody and the antibody is used to target the therapeutic agent to a cell expressing a
HAM polypeptide.

Combination therapies also are envisioned, in which another pharmacologically active agent is
co-administered with a therapeutic agent of the present invention. Other agents suitable for co-
administration include, but are not limited to, cytokines, lymphokines, chemokines, chemotherapy
agents, anti-inflammatories, DMARDSs, anti-angiogenic agents (e.g., anti-VEGF antibodies), or any
other compound effective in treating the target disease or disorder.

Pharmaceutical compositions of the invention furthermore may comprise other companents
such as a physiologically acceptable diluent, carrier, or excipient, and are formulated according to
known methods. They can be combined in admixture, either as the sole active material or with other
known active materials suitable for a given indication, with pharmaceuticaily acceptable diluents (e.g.,
saline, Tris-HCI, acetate, and phosphate buffered solutions), preservatives (e.g., thimerosal, benzyl
alcohol, parabens), emulsifiers, solubilizers, adjuvants and/or carriers. Suitable formulations for
pharmaceutical compositions include those described in Remi 's Phas ical Sciences, 16th
ed. 1980, Mack Publishing Company, Easton, PA.

In addition, such compositions can be complexed with polyethylene glycol (PEG), metal ions,

or incorporated into polymeric compounds such as polyacetic acid, polyglycolic acid, hydrogels,
dextran, and the like, or incorporated into liposomes, microemulsions, micelles, unilamellar or
multilamellar vesicles, erythrocyte ghosts or spheroblasts. Such compositions will influence the
physical state, solubility, stability, rate of in vivo release, and rate of in vivo clearance, and are thus
chosen according to the intended application,

The compositions of the invention can be administered in any suitable manner, e.g., orally,
topically, parenterally, or by inhalation. The term “parenteral” includes injection, e.g., by subcutaneous,
intravenous, or intramuscular routes, also including localized administration, e.g., at a site of disease or
injury. Sustained release from implants is also contemplated. Suitable dosages will vary, depending
upon such factors as the nature of the disorder to be treated, the subject’s body weight, age, and general
condition, and the route of administration. Preliminary doses can be determined according to animal
tests, and the scaling of dosages for human administration is performed according to art-accepted
practices.

The dose, route of administration, frequency of administration and duration of an effective
regimen of treatment will vary, depending factors such as the particular condition being treated, the
severity of the condition, the age, weight, and health of the subject, and the like, and may be adjusted
accordingly by the subject’s physician.

In one method of treatment, the active agent is a polypeptide, and is administered by injection
one to three times a week at a dose ranging from 0.1-100 mg/kg, or more preferably at a dose of 0.4-50
mg/kg. Treatment is continued until a measurable improvement in the subject’s condition has been
ascertained, which in most cases will require at least two to eight weeks or more of treatment.
Maintenance doses may be administered thereafter, and treatment may be resumed if evidence of

disease should reappear. Suitable regimens for other routes of administration may be determined
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according to methods known in the art. Similarly, suitable regimens for administering antibodies, small
molecules, antisense or gene therapy reagents may be determined according to methods known in the
art,

Included within the scope of the invention are pharmacologically acceptable compositions
comprising the described therapeutic agents, including compositions suitable for administration by each
of the described routes. Such compositions are forumlated in accord with standard practices.

The following examples are provided to further illustrate particular embodiments of the
invention, and are not to be construed as limiting the scope of the present invention.

EXAMPLES
EXAMPLE 1

Identification, Cloning, and Sequencing of HAM
Mouse dendritic cell (DC) ¢cDNA microarrays were used to identify novel DC-related genes.

High-density nylon arrays were prepared from inserts from a ¢DNA library prepared from CD11c*
mouse DCs, which were isolated from the spleens of Flt3L-treated/resting and Flt3L-treated/SEB-
stimulated mice. These arrays were then hybridized with labeled first strand ¢cDNAs from mouse DC
subsets derived under a number of stimulation conditions. Differentiaily expressed genes were
identified by differential array signals. Changes in signal patterns were identified and the
corresponding clones were sequenced and analyzed. One identified clone which contained a sequence
that was upregulated in CDS*/CD11b low (see Table immediately below), in vive DC, was identified
by a BLAST search as being most closely related to Attractin, a type I membrane protein with multiple
biological functions, including immunoregulatory (promotion of macrophage spreading coupled to T
cell adhesion; defective expression in Combined Variable Immunodeficiency), myelination (mutant
gene in the Zitter rat), and metabolism (mutant gene in the Mahogany mouse). A BLAST search using
the sequence obtained from the DC clone also identified GenBank accession CAC12966, an ORF
predicted from a human genomic contig (GenBank AL355530) which appeared to be orthologous to
the mouse DC sequence, and homologous to the N-terminus of Attractin. Additional BLAST analyses
identified an EST from human brain cDNA (GenBank AB011106) which showed homology with the
3" end of Attractin. Both CAC12966 and AB011106 are incorporated herein by reference.

Upregulated sequence in CDS'/CD11b low

GGAGCCGGGGGETCCGEGCCCECTCEGGEGTGCCCCGCAGCCGGCCTCCCCGETGCTATGGAG
E P GV RARSG GO AP QPATST?DPTV L W R
GGCTCGGCCGECGEGECEETEEEGECECCTCCTCCTGGCTGCTGCTGGACGGGAACAGCTE
A R P ARG GGGASSWILLLDGDNS W
GCTGCTETGCTATGGCTTCCTCTACCTGECGCTCTATGCTCAGGTETCCCAGTCCAAGCT
L L ¢ Y G F L YL ADLJVYAGQU YV S Q S8 K P
CTGCGAGRGGACTGGCTCCTGCTTCTCCEETCGCTGTGTCAACTCCACCTGCCTETGCGA
¢ ER TGS CF S GRCYVYHNSTC CTLCD
CCCGGECTCEGTTCGECACCAGTGCCAGCACTGCCAGGGCAGGTTCAAGTTAACAGARCC
P G WV GDQCQHCOQGRU FIEKULTEP
TTCTGGATATTTAACAGATGGACCAATTAACTATAAATATAAAACAAAGTGTACATGGCT
S ¢ Y L. TD OGP I N Y K Y KT XK CT WL
AATTGAAGGCTATCCARATGCAGTGCTAAGCTTAAGATTCAATCATTTTGCTACAGAATG

I EGY P N AV L RULRV FDNUHTFZBRTEZC
CAGCTGGGATCATATGTATGTTTATGATGGAGATTCTATATACGCACCTTTAGTAGCTGT
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$§ WD HM Y V Y D GD S I Y A P L V AV
ACTTAGTGGCTTGATCGTTCCTGAAGTGAGGCETAACGAGACCGTGCCTGAGETGGTCAC
L §$ ¢ L:I v P E V R G N E TV P E V V T
GACGTCTGGCTACGCGCTGCTCCACTTTTTCAGCGATGCTGCATATARCCTAACTGGCTT
T $ G Y AL L HF F S DAAYNZLTGF
CAACATTTTTTATTCGATCAATTCCTGTCCTARCAACTGCTCTGGTCATGARAGTGC

N I F ¥ I ¥ § C P N N C H E 8§

A full-length ¢cDNA was amplified in six segments, using PCR primers based on AL355530
and ABO11106 sequence. Human ovary cDNA library was used as a template for the PCR. Arrows

superimposed on the sequence shown in Figure 1 depict that position of primers for each fragment.

Fragment | Size Strand Primers
494 bp sense: 5'-GGGGAAGATGGAGACTGG
antisense: | 5'-GTACAGCTATTAAAGGTGCATATATTGAATCTCC
B 952 bp senset 5-TTAACAGAACCTTCTGGATATTTAACAGATGGC
i 5-CTGAATGTCCCTCCACAGCATACTGCTG
c 837 bp, sense: 5-GTTCTTGGACATGGTCAGCAGTATGCTGTG
antisense: | 5’-TTGTATTGGCAGTACAGCTGGCACAATCTG
D 897 bp sense: 5-GCTGCTTCTGATGACAGATGTTACAGATATGC
antisense: | 5°-CACATCCAGGCTGTTCCAAACACTGTCCAC
E 855 bp sense: 5*-CCATATGGACAATGTCTAGAGTGGCAAACTGC
antisense: | 5’-GCTGACGTACACATAGAACGTAATGTTAGGATTGC
F 650 bp sense: 5-CAATATCTGGGGAAGAGACTTCTATAGTTTCCAAG
antisense: | 5"-GGTTTCCATTTCTCAGACACAAGTTCCTTGACGTGT

Several PCR fragments from each amplification were ligated into a cloning vector for

sequencing. Sequencing was conducted using standard methodology.

EXAMPLE 2
Sequence Analysis
The open reading frame (ORF) of human HAM (SEQ ID NO:1) is predicted to be encoded on 29
exons. Four putative alternatively spliced variants were found during the PCR amplifications including a
deletion of exon 7, deletion of exon 10, deletion of exon 19, and a deletion of exon 21, These
variants/deletions may occur individually or in combination. In addition, various nucleotide substitutions

were identified as follows with reference to SEQ ID NO:1:

Nugleotide of SEQ ID NO:1 | Change Type of Change | Result
120 aaC>aaT silent Asm>Asn
140 2Ge>gAc Gly>Asp
400 Aga>Gga Arg>Gly
696 taT>taC silent Tyr>Tyr
783 tgT>teC silent Cys>Cys
1213 Cat>Tat His>Tyr
1244 tCa>tTa Ser>Leu
1334 cAg>cGg Gln>Arg
1418 Tg>gCe Val>Ala
1779 atG>atA Met>lle
1950 aaT>aaC silent Asn>Asn
2084 aAt>aGt Asn>Ser
2097 agT>agC silent Ser>Ser
35
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2275 Tet>Cat Cys>Arg
2510 cTr>eCt Leu>Pro
2809 Ace>Gee Thr>Ala
2843 aCc>aTc Thr>lle
2947 Ct>TTT Leu>Phe
3005 aAg>aGg Lys>Arg
3013 Gag>Aag Glu>Lys
3222 deleted frameshift premature stop
3226 Tg>Cat Cys>Arg
3262 Tge>Cge Cys>Arg
3288 cgCxcgT silent Arg>Arg
3374 gAt>gGt Asp>Gly
3376 Cge>Tee Arg>Cys
3523 Tet=Cet Ser>Pro
3621-3626 Deletion (in-frame)

3609 acGracA silent Thr>Thr
3653 cAg>eGG Gln>Arg
3718 Tgt>Cet Cys>Arg
3750 aG>atA silent Val>Val
3877 Aca>Gea Thr>Ala
3881 gAg>eGe Glu>Gl

4039 Cta>Tta silent Leu>Leu
4i16 tcA>teG silent Ser>Ser

An analysis of the sequence as set forth in SEQ ID NO:2 or 19 identified distinct regions of the
HAM polypeptides of the invention. A leader sequence, also called a signal peptide. is present in these
polypeptides. For example, the leader sequence present in the full-length human HAM polypeptide of the
invention is predicted to include amino acids 1-60 of SEQ ID NO:2 and amino acids 1-59 of SEQ ID
NO:19. The signal peptide clevage site for HAM was predicted using a corputer algorithm. However, one
of skill in the art will recognize that the cleavage site of the signal sequence may vary depending upon a
number of factors including the organism in which the polypeptide is expressed. Accordingly, the N-
terminus of a mature form of a HAM polypeptide of the invention may vary by about 2 to 5 amino acids.
Thus, a mature form of the human HAM polypeptide of the invention may include at its N-terminus amino
acids 55. 56, 57, 58, 59, 60, 61, 62, 63, 64, or 65 of SEQ ID NO:2. Accordingly, a mature form human
HAM can include amino acid 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, or 65 to about amino acid 1379 (or, in
the case of a soluble polypeptide, to amino acid 1230) of SEQ ID NO:2. The extracellular regions of the
human HAM polypeptides are located at about amino acids 61 to 1230 of SEQ ID NO:2. The EGF-like
domains, CUB domain, C-type Lectin or carbohydrate-recognition domain (CLECT domain), KELCH
motif and Laminin EGF-like domain assignments, as well as those for the transmembrane and cytoplasmic
domains are based upon computer algorithms and on previous reports (Gunn et al., Nature 398:152-157,
1999). The extracellular region of human HAM putatively contains three EGF-like domains, a CUB
domain, a KELCH motif, a C-type Lectin or carbohydrate-recognition domain, a putative ligand binding
motif of the common gamma cytokine chain, and a Laminin EGF-like domain located at about amino acids
63-90, 211-243, 261-280, 93-208, 581-612, 749-873, 670-686, and 1014-1055 of SEQ ID NO:2,
respectively (see Figure 3). The transmembrane region for the human HAM polypeptides are located at
about amino acids 1231 to 1251 of SEQ ID NO:2. The intracellular regions are located at about amino
acids 1252 to 1379 of SEQ ID NO:2.  In addition, the the recognized sequences above, the sequence
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RXXHSAVXINGXMXIFGG was found 10 be repeated in the human HAM sequence of the invention (see
for example, amino acids 521 to 540 and 581 to 600 of SEQ ID NO:2). A BLAST of this repeated
sequence identified a number attractin and mahogany sequences. Accordingly, this repeat sequence is a
putative HAM conserved domain. Figure 3 shows the relative domains and conserved residues of HAM

indicative of an attractin or mahogany polypeptide.

EXAMPLE 3

Tissue Expression of HAM
PCR for the attractin homolog used the following primers, which were designed to amplify an

approximately 650 bp fragmeut from the predicted 3' end of the coding region. The primers were based
on the predicted coding region found within the genomic sequence and are identical to sequences found
in the ABO11106 sequence: .

sense strand 5'CAATATCTGGGGAAGAGACTTCTATAGTTTCCAAG (SEQ ID NO:20)
antisense  S'GGTTTCCATTTCTCAGACACAAGTTCCTTGACGTGT (SEQ ID NO:21)

PCR showed a positive signal using these first strand cDNAs as templates in: placenta, liver,
kidney, pancreas, spleen, testis, lymph node, heart, skeletal muscle, brain, ovary, small intestine,
esophagus, fetal liver, fetal brain, fetal lung, fetal spleen, fetal, thymus, fetal kidney, and fetal skeletal
muscle. No PCR product was detectable in stomach, bone marrow, lung, colon, prostate, thymus,

leukocyle and skin. Accordingly, HAM may be used as a tissue specific marker,

EXAMPLE 4
Monoclonal Antibodies That Bind HAM Polypeptides

Substantially purified HAM polypeptides or fragments thereof can be used to generate
monoclonal antibodies immunoreactive therewith, using conventional techniques such as those
described in U.S. Patent 4,411,993, Briefly, mice are immunized with a HAM polypeptide immunogen
emulsified in complete Freund’s adjuvant, and injected in amounis ranging from 10-100 ug
subcutaneously or intraperitoneally. Ten to twelve days later, the immunized animals are boosted with
additional HAM polypeptide, or fragment thereof, emulsified in incomplete Freund’s adjuvant. Mice
are periodically boosted thereafter on a weekly to bi-weekly immunization schedule. Serum samples
are periodically taken by retro-orbital bleeding or tail-tip excision to test for HAM antibodies by dot
blot assay, ELISA (Enzyme-Linked Immunosorbent Assay), or inhibition of binding of a HAM
polypeptide to a HAM polypeptide binding partner.

Following detection of an appropriate antibody titer, positive animals are provided one last
intravenous injection of a HAM polypeptide or fragment in saline. Three to four days later, the animals
are sacrificed, spleen cells harvested, and spleen cells are fused to a murine myeloma cell line, e.g.,
NSI or preferably P3x63Ag8.653 (ATCC CRL 1580). Fusions generate hybridoma cells, which are
plated in multiple microtiter plates in a HAT (hypoxanthine, aminopterin and thymidine) selective

medium to inhibit proliferation of non-fused cells, myeloma hybrids, and spleen cell bybrids.
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The hybridoma cells are screened by ELISA for reactivity against a substantially pure HAM
polypeptide by adaptations of the techniques disclosed in Engvall ez al., (Immunociem. 8:871, 1971)
and in U.S. Patent 4,703,004. A preferred screening technique is the antibody capture technique
described in Beckmann ez al., (J. Immunol. 144:4212, 1990). Positive hybridoma cells can be injected
intraperitoneally into syngeneic BALB/c mice to produce ascites containing high concentrations of
anti-HAM polypeptide monoclonal antibody. Alternatively, hybridoma cells can be grown in vitro in
flasks or roller bottles by various techniques. Monoclonal antibodies produced in mouse ascites can be
purified by ammonium sulfate precipitation, followed by gel exclusion chromatography. Alternatively,
affinity chromatography based upon binding of antibody to Polypeptide A or Polypeptide G can also be
used, as can affinity chromatography based upon binding to HAM polypeptide.

EXAMPLE 5
Chromoseme mapping

Chromosome mapping can be carried out in, for example, one of the following two methods.
The gene corresponding to a HAM polypeptide is mapped using PCR-based mapping strategies. Initial
human chromosomal assignments are made using HAM-specific PCR primers and a BIOS Somatic
Cell Hybrid PCRable DNA kit from BIOS Laboratories (New Haven, CT), following the
manufacturer’s instructions. More detailed mapping is performed using a Genebridge 4 Radiation
Hybrid Panel (Research Genetics, Huntsville, AL; described in Walter, MA et al., Nature Genetics
7:22-28, 1994). Data from this analysis is then submitted electronically (o. the MIT Radiation Hybrid
Mapper (URL: httpy//www-genome. wi.mit.eduw/cgi-bin/contig/rthmapper.pl) following the instructions
contained therein. This analysis yields specific genetic marker names which, when submitted
electronically [} the NCBI Genemap browser (www-ncbi.nlm.nih.gov80/cgi-
bin‘enterez/hum_srch?chr=hum_chr.ing&guery), yield the specific chromosome interval.

Alternatively, database analysis can yield information on the location of the polynucleotide
sequence encoding HAM polypeptide. Analysis of human genomic contigs using the Celera human

genome database identified the HAM sequence as being located on human chromsome 10q26.

EXAMPLE ¢
Binding Assay

HAM polypeptides or fragments thereof are expressed by recombinant DNA techniques,
puritied and tested for the ability to bind with various cells of the various lineages (e.g., hematopoietic
cells). The binding assays employ HAM polypeptides, including soluble forms of these polypeptides,
and oligomers formed as described below.

Oligomers for assays are prepared as follows. Fusion proteins comprising a leucine zipper
peptide fused to the COOH-terminus of a HAM polypeptide are constructed as described above. The
polypeptide can comprise a soluble form of HAM polypeptide, such as the extracellular region of a
HAM polypeptide. An expression construct is prepared, essentially as described in Baum et /. (EMBO
J. 13:3992-4001, 1994). The construct, in expression vector pDC409, éncocles a leader sequence

derived from human cytomegalovirus, followed by the leucine zipper moiety fused to the C-terminus of
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a soluble HAM polypeptide. Alternatively, a gene fusion encoding a HAM polypeptide/Fc tusion
protein is inserted into an appropriate expression vector. Polypeptide/Fc fusion proteins are expressed
in host cells transformed with the recombinant expression vector, and allowed to assemble by the
formation of interchain disulfide bonds between the Fc moieties, thus yielding dimeric molecules.

The expressed Fe/HAM polypeptide or leucine zipper/HAM polypeptide fusion protein is
contacted with a cell suspected of expressing a HAM polypeptide-binding partner. In one embodiment,
the activity of the fusion protein is measured by detecting a change in energy metabolism or immune
cell activation via any number of indicators. In another embodiment, the activity of the fusion protein
is measured by detecting the ability of a cell expressing a native HAM polypeptide to bind to or interact
with a cell expressing a HAM polypeptide-binding partner in the presence and absence of the fusion
protein. In yet another embodiment, the binding activity of the fusion construct is detected by detecting
binding of the fusion protein to a HAM polypeptide cognate using, for example, a labeled anti-IgG
antibody.
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What is claimed is:

1

A substantially purified polypeptide comprising a HAM polypeptide, wherein the HAM
polypeptide is at least 80% identical to a sequence as set forth in SEQ ID NO:2 or 19.

The substantially purified polypeptide of claim 1, wherein the HAM polypeptide is at least 90%
identical to a sequence as set forth in SEQ ID NO:2 or 19.

The substantially purified polypeptide of claim 1, wherein the HAM polypeptide has a sequence as
set forth in SEQ ID NO:2 or 19.

The substantiaily purified polypeptide of claim 1, wherein the sequence comprises from about
amino acid 61 to 1379 of SEQ ID NO:2 or from about amino acid 60 to 1376 of SEQ 1D NO:19.

The substantially purified polypeptide of claim 1, wherein the sequence, comprises from about
amino acid 61 to 1230 of SEQ ID NO:2 or fragment thereof, or from about amino acid 60 to 1227
of SEQ ID NO:19 or a fragment thereof.

A substantially purified polypeptide comprising a HAM polypeptide, wherein the HAM
polypeptide is at least 80% identical to a sequence as set forth from about amino acid 61 to 1230 of
SEQ ID NO:2 or fragment thereof, or from about amino acid 60 to 1227 of SEQ ID NO:19 or a
fragment thereof, and wherein the HAM polypeptide has a HAM polypeptide activity.

The substantially purified polypeptide of claim 6, wherein the sequence is at least 90% identical to
a sequence as set forth from about amino acid 61 to 1230 of SEQ ID NO:2 or fragment thereof, or
from about amino acid 60 to 1227 of SEQ ID NO:19 or a fragment thereof.

A substantially pure polypeptide comprising an amino acid sequence as'set forth from about amino
acid 61 to 1230 of SEQ ID NO:2 or from about amino acid 60 to 1227 of SEQ ID NO:19.

A fusion polypeptide comprising a first polypeptide operably linked to a second polypeptide,

wherein the first polypeptide is selected from the consisting of:

() a polypeptide having a sequence as set forth from about amino acid 61 to 1230 of
SEQ ID NO:2; .

(ii) a polypeptide having a sequence as set forth from about amino acid 60 to 1227 of
SEQ ID NO:19;

(iii) a polypeptide having a sequence as set forth from about amino acid 61 to 1379 of
SEQ ID NO:2: and

{iv) a polypeptide having a sequence as set forth from about amino acid 60 to 1376 of
SEQ ID NO:19.
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10.

-

IS

)
=]

21.

I
I

The fusion polypeptide of claim 9, wherein the second polypeptide is an Fc polypeptide.

. The fusion polypeptide of claim 9, wherein the second polypeptide is a leucine zipper polypeptide.

- The fusion polypeptide of claim 9, comprising a linker polypeptide separating the first polypeptide

and the second polypeptide and operably linked to the first and second polypeptide.

. An isolated polynucleotide encoding the polypeptide of claim 1, 6, or 9.

. Anisolated polynucleotide comprising a sequence selected from the group consisting of:

a) SEQIDNO:1 or 18;

b) SEQID NO:1 or 18, wherein T can also be U;

¢) sequences complementary to SEQ ID NO:1 or 18; and

d)y fragments of a), b), or ¢} that are at least 50 bases in length and that will hybridize under
moderate to highly stringent conditions to a nucleic acid molecule that encodes a polypeptide

comprising a sequence as set forth in SEQ ID NO:2 or 19.

. Anisolated polynucleotide comprising a sequence selected from the group consisting of:

a)  SEQID NO:1 from about nucleotide 181 to 4137;

b) SEQID NO:! from about nucleotide 181 to 3690;
¢) SEQID NO:18 from about nucleotide 178 to 4128;
d) SEQ ID NO:18 from about nucleotide 178 to 3681;
€) sequences complementary to a}, b}, ), and d); and

f) anyofa), b), c). or d) wherein T can also be U.

. A vector comprising the polynucleotide of claim 14 or 15.

. The vector of claim 16, wherein the vector is a plasmid.

. The vector of claim 16, wherein the vector is a viral vector.

. A host cell containing the vector of claim 16.

. A recombinant host cell comprising a polynucleotide of claim 14 or 15 under the control of a

heterologous regulatory sequence.

The host cell of claim 20, wherein the cell is prokaryotic.

. The host cell of claim 20, wherein the cell is eukaryotic.
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23,

24,

2
G

2

=S

27.

2

28.

A method of producing a polypeptide comprising culturing a host cell of claim 20 under condition

that promote expression of the polypeptide.

A polypeptide produced by culturing a host cell of ¢laim 20 under conditions that promote

expression of the polypeptide.

. A purified antibody that specifically binds to a polypeptide consisting of a sequence as set forth in

SEQ ID NO:2 or 18.

. The antibody of claim 25, wherein the antibody is a monoclonal antibody.

The antibody of claim 25, wherein the antibody is a human or humanized antibody.

A pharmaceutical composition comprising the antibody of claim 25 or a polypeptide comprising an
amino acid sequence selected from the group consisting of:

(a) SEQ ID NO:2 from amino acid 61 to 1379;

(b} SEQ ID NO:2 from amino acid 61 to 1230;

() SEQ ID NO:18 from amino acid 60 to 1376; and

(d) SEQ ID NO:18 from amino acid 60 to 1227,

and a pharmaceutical carrier, excipient or diluent.

29.

o
=3

3

)
)

3

%)

34,

35

A method for identifying an agent which modulates the expression of a polynucleotide comprising
a sequence as set forth in SEQ ID NO:1 or 18, comprising contacting a sample containing the
polynucleotide with a test agent and measuring the expression of the polynucleotide compared to a
control, wherein a change in expression compared to the control is indicative of an agent that

modulates expression of the polynucleotide.

, The method of claim 29, wherein the agent is selected from the group consisting of a polypeptide,

a peptide, a peptidomimetic, & nucleic acid, and a small molecule.

. The method of claim 29, wherein the sample is a biological sample from a subject.

. The method of claim 29, wherein the sample comprises cells.

. The method of claim 29, wherein the change in expression is an increase in expression.

The method of claim 29, wherein the measuring is by PCR or Northern Blot.

The method of claim 29, wherein the measuring is by detecting a polypeptide expressed by the

polynucleotide.
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36.

&

A method for identifying an agent which modulates the activity of a polypeptide comprising a
sequence as set forth in SEQ ID NO:2 or 19 comprising contacting a sample containing the
polypeptide with a test agent and measuring the activity of the polypeptide compared to a control,
wherein a change in activity compared to the control is indicative of an agent that modulates

activity of the polypeptide.

37

A

The method of claim 36, wherein the agent is selected from the group consisting of a polypeptide,

a peptide, a peptidomimetic, a nucleic acid, and a small molecule.

38,

&

The method of claim 36, wherein the sample is a biological sample from a subject.

39.

©

The method of claim 36, wherein the sample comprises cells. -

40,

=3

The method of claim 36, wherein the change in activity is an increase in activity.

41,

The method of claim 36, wherein the measuring is by quantitating the amount of polypeptide in the

sample,

42. A method of treating a HAM-associated disorder or disease comprising contacting a subject with a
HAM polypeptide, a HAM polynucleotide, or an antibody that specifically binds to a HAM

polypeptide in an amount effective to treat the HAM-associated disorder or disease.

43. The method of claim 42, wherein the HAM-associated disorder is selected from the group
consisting of a rheumatologic disorder, a bone marrow or solid organ transplant disorder, a graft-
versus-host disorder, an inflammatory disorder, an autoimmune disorder, a neurclogic disorder, a
myelination disorder, a cell proliferative disorder, an infection, a cardiovascular disorder, a

hematologic disorder, liver disorder, a metabolic disorder, a weight disorder, and a bone disorder.

44. The method of claim 42, wherein the HAM polypeptide has a sequence as set forth in SEQ ID
NO:2 or 19 or a bicactive fragment thereof.

45. The method of claim 42, wherein the bioactive fragment has a sequence as set forth in SEQ ID
NO:2 from about amino acid 61 to 1230, or as set forth in SEQ ID NO:19 from about amino acid
GO to 1227.

46. The method of claim 42, wherein the HAM polynucleotide has a sequence as set forth in SEQ ID
NO:1or18.

47. The method of claim 42, wherein the subject is a mammal.
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FIGURE 1(a)

Sequence of full-length human homolog of attractin/mahogany:

ATGGAGACTGGGGGCCGGGCCCECACTGETACCCCGCAGCCAGLGEICCCGEEGEGTETGG
HetGluThrGlyGlyArgAlarrgThrGlyThrProGlnProAladlaProGlyValTrp

AGGGCTCGGCCGGCGEGETEGCEGECEECGEEEECGCCTCCTCCTEECTGCTGGACGGGAAC
ArgAlaArgProAlaGlyGlyGlyGlyGlyGlyAlaSerSerTrpleuleuldspGlyasn

AGCTGGCTGCTCTGCTATGGCTTCCTCTACCTGGCGCTCTACGCGCAGEGTGTCCCAGTCC
SerTrpLeuleuCysTyrGlyPheLeuTyrLeuilaleuTyralaGlnvalSerGlnSex

ARGCCGTGCGAGAGGACCGGCTCCTGCTTCTCGGEGCCECTGTGTCAACTCCACCTGCCTC
LysProCysGluArgThrGlySerCysPheSerGlyArgCysValAsnSerThrCysLeu

TGCGACCCGGGCTGEETGGGEGACCAGTGCCAGCRACTGCCAGGGCAGGTTCAAGTTAACA
CysAspProGlyTrpValGlyAspGlnCysGinHisCysGlinGlyargPhelysleuThr

.
GAACCTTCTGGATATTTAACAGATGGCCC AATTAACTATALATATAARAACTAAATGTACT
GluProSerGlyTyrLeuThrAspGlyProlleasnTyrLysTyrLysThrLysCysThr

TGGCTCATTGAAGGCTATCCARATGCAGTGTTAAGATTARGATTCAATCATTTTGCTACA
TrpleulleGluGlyTyrProasnAlavValLeuvArgleuirgPhensnHisPherlaThr

<
GAATG’I‘AGCTGGGATCATATGTATGTTTATGATGEAGI-\TTC}\J\_TATATGCAC CTTTAATA
GluCysSerTrpAspHisMetTyrvalTyrAspGlyAspSerIleTyrAlaProLleulle

GCTCTACTTAGTCGTTTGATAGTCCCTGARATAAGGEGCAATGAARCTGTGCCTGAAGTT
AlavValLeuSerGlvlLeullevValProGluIleArgGlyaAsnGluThrvalProGcluval

GTTACTACATCTGGCTATGCACTGTTACATTTTTTTAGTGATGC TGCGTATAATCTAACT
ValThrThrSerGlyTyralaLeulbeuHisPhePheSerAspAlaAlaTyrasnLeuThr

GGTTTCAACATTTTCTATTCAATCAATTCTTGTCCTARCRATTGCTCTGGTCATCGGAAG
GlyPheAsnIlePheTyrSerIleAsnSerCysProAsnAsnCysSerGlyHisGlyLys

TGTACAACTAGTETCTCTGTTCCARGTCAAGTATATTGTGAATGTGATAARTACTGGAAG
CysThrThrServalServValProSerGlnValTyrCysGluCysAspLysTyrTrplys

GGTGAAGCTTGTGATATTCCTTACTGTARAGCCAATTGCGGCAGTCCAGATCACGETTAC
GlyGlualaCysAspIleProTyrCysLysAlaAsnCysGlySerProAspHisGlyTyr

TGTGACCTGACTGGAGAARAATTATGTETCTGCAATGATAGTTGGCAAGGTCCTGATTGT
CysaspleuThrGlyGluLysLeuCysvValCysasnAspSerTrpGlnGlyProAspCys

TCTTTGAATGTTCCCTCTACTGAGTCTTACTGGATTCTGCCAARCGTTARACCCTTCAGT
SerLeuAsnValProSerThrGluSerTyrTrpIleLeuProAsnvallysProPheSer

CCTTCTGTAGCTCGEGUTTCACATARAGCACTTTTACACGGGAAATTTATGTGGETGATT
ProSerValGlyArgilaSerHisLysAlaValLeuHisGlyLysPheMetTrpvalIlle

GGTGGATATACTTTTAACTACAGTTCTTTTCAAATSGTCCTARATTACART TTAGAARGT
GlyGlyTyrThrPheAsnTyrSerSerPheGlnMetValleuAsnTyrasnleudluSer

AGTATATGGAATGTAGGAACTCCATCAAGGGBACCTC TCCAGAGATATGGACACTCTCTT
SerIleTrpAsnvalGlyThrProSerargGlyProLeuGlnargTyrGlyHisSerLeu

GCTTTATATCAGGAAAACATCTTTATCTATGGAGGCAGAATTGAAACAAATGATGGCAAT
AlaLeuTyrGlnGluasnIlePheMetTyrGlyGlyArgIleGluThrASnAspGlyAsn

GTCACAGATGAATTATGGGTTTTTAACATACATAGTCAGTCATGGAGTACAAARACTCCT
ValThrAspGluLeuTrpValPheAsnIleHisSerGlnSerTrpSerThrLysThrPro
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FIGURE 1(b)

ACTGTTCTTGGAC, A’I‘GG’I‘(QGCAGTATGC’I‘GTGGAGGGACATTCAGCACATATTATGGAG
ThrvalLeuGlyHisGlyGlnGlnTyralaValGluGlyHisSerAlaHisIleMetGlu

TTGGATAGTAGAGATGTTGTCATGATCATAATATTTGGATATTCTGCAATATATGGTTAT
LeuAspSerArghspValValMetIlellellePheGlyTyrSeralalleTyrGlyTyr

ACARGCAGCATACAGGAATACCATATCTCATCAAACACTTGGCTTGTTCCAGARACTARA
ThrSerSerIleGlnGluTyrHisIleSerSerasnThrTrpLleuvalProGluThrlys

GGAGCTATTCTACAAGGTGGATATGGCCATACTAGTGTGTATGATGAARTARCARAGTCC
GlyAlaIlevValGlnGlyGlyTyrGlyHisThrServalTyraspGlulleThrlysSer

ATTTATGTTCATGGAGGGTATAA TTGCCAGGGAACAAATATGGATTGCTTGATGAT
IleTyrValHisGlyGlyTyrLysalaLeuProGlyAsnLysTyrGlyLeuValAspAsp

CTTTATAARTATGARGTTAACACTAAGACTTGGACTATTTTGAAAGAARCTCCGTTTGCC
LeuTyrLysTyrGluvalAsnThriysThrTrpThrIleLeulysGluSerGlyPheAla

AGATACCTTCATTCAGCTGTTCTTATCAATGGAGCTATGCTTATTTT TGGAGGARATACC
ArgTyrLeuHisSerAlavalLeuIleAsnGlyAlaMetLeuIlePheGlyGlyAsnThr

CATAATGACACTTCCTTGAGTAACGGTGCRAAAATGTTTTTCTGCCGATTTCCTGGCATAT
HisAsnaAspThrSerLeuSerAsnGlyalaLysCysPheSerAladspPheleudlaTyr

GACATAGCTTGTGCATGAATGGAARATACTACCARRACCARATCTTCATAGAGATGTCAAC
AspIleAalaCysaAspGluTrplysIleleuProLysProAsnLenHisArgAspvalisn

AGATTTGEACACTCTECAGTAGTCATTAACGGETCCATGTATATATTTGGEGGATTTTCT
ArgPheGlyHisSeralavalValIleAsnGlySerMetTyrIlePheGlyGlyPheSer

AGTGTACTCCTTAATGATATCCTTGTATACAARGCCTCCAAATTGCAAGGCTTTCAGAGAT
ServallLeuleuAsnasplleleuValTyrLysProProAsnCysLysAlaPheRArgAsp

GAAGRACTTTGTAARRATGCTGEGTCCAGGGATAARATGTGTTTGGAATARRRATCACTGT
GluGluLeuCysLysAsnAlaGlyProGlyIleLlysCysValTrpAsnLysAsnHisCys

GAATCTTGGGAATC TGGGAATACTAATAATATTCTTAGAGCARAGTGCCCTCCTARARCA
GluSerTrpGluSerGlyAsnThrasnAsnileleuArgAlalysCysProProlysThr
¢

<
GCTGCTTCTGATGACAGATGTTACAGATATGCAGATTGTGCCAGCTGTACTGCCAATACA
AlaRrlaSerAspispiArgCysTyrArgTyrAlaAspCysAlaSerCysThralaAsnThr

AATGGGTGCCAATGGTGTGATGACAAGARATGCATTTCGGCAARTAGTAACTGCAGTATG
AsnGlyCysGlnTrpCysAspAsplyslysCysIleSerAlaisnSeraAsnCysSerMet

TCTGTCAAGAACTACACCAAATCTCATGTGAGARATGAGCAGATTTGTAACARACTTACC
ServalLysaAsnTyrThrLysCysHisvValArgaAsnGluGlnIleCysAsnLysLeuThr

AGCTGTAAAAGCTGTTCACTARACTTGAATTGCCAGTGGGATCAGAGACAGCAAGRATGC
SerCysLysSerCysSerLeudsnLeursnCysGInTrpAspGlnArgGlnGlnGluCys

CAGGCTTTACCAGCTCATCTTTGTGGAGAAGGATGGAGTCATATTGGGCATGCTTGTCTT
GlnAlalheuProAlaHisLeuCysGlyGluGlyTrpSerHisIleGlyAspAlaCysLeu

AGAGTCAATTCCAGTAGAGAAAACTATGACAATGCAAARCTTTATTGCTATRATCTTAGT
ArgValAsnSerSerArgGluasaTyraAsphsnilalvslLeuTyrCysTyrAsnLeuSer

GGAAATCTTGCTTCATTAACARCCTCAARAGARAGTAGRATTTGTTCTCGGATGAAATACAG
GlyaAsnLeuhlaSerLeuThrThrSerLysGluvValGluPhevValleuAspGlulleGln

AAGTATACACARCAGARAGTATCACCTTGGGTAGCCTTGCGCAAGATCAATATATCCTAT
LysTyrThrGlnGlnlysValSerProTrpValGlyLeuArglysTleAsnIleSerTyr
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FIGURE 1(¢}

TGGGGATGEGAAGACATGTCTCCTTTTACARACACARCACTACAGTGGCTTCCTGGCGRA
TrpGlyTrpGluasptetSerProPheThrAsnThrThrLeuGlnTrpLeufroGlyGlu

CCCAATGATTCTGGGTTTTGTCCATATCTGCARAGGGCTGCAGTGEGCAGGCTTARAAGCT
ProAsnAspSerGlyPheCysAlaTyrLeuGluArgAlahdlavalalaGlyleulysala

ARTCCTTGTACATCTATGGCAAATGGCCTTGTCTGTG: ACCTGTTGTTAGTCCARAT
AsnProCysThrSerMetalahsnGlyLeuvValCysGluLysProvValvalSerProAsn

CAAAATGCGAGGCCGTGCARRRAAGCCATGCTCTCTGAGGACATCATGTTCCAACTGTACA
GlnAsnAladrgProCyslyslysProCysSerLeuairgThrSerCysSerAsnCysThr

AGCAATGGCATGGAGTGTATGTGGTGCAGCAGTACGARACGATCTGTTGACTCTAATGCT
SerAsnGlyMetGluCysMetTrpCysSerSerThrlysArgCysValAspSerasnala
>

TATATCA’I‘CTCTTT’I‘CCATZ\TGGACAATGTCTAGAGTGGCAAACTGECACCTGCTCCCCT
TyrIlelleSerPheProTyrGlyGlnCysLeuGluTrpGlnThrAlaThrCysSerPro
<

CAI-\AATTG'I‘TC’I‘GGATTGAGAACCTG"I‘GGACAGTGT"TTGGAACAGCCTGGATGTGGCTGG
GlnAsnCysSerGlyLeuArgThrCysGlyGlnCysLeuGluGlnProGlyCysGlyTrp

TGCAATGATCCTAGTAATACAGGAARGAGGACATTGCATTGAAGGTTCTTCACGGGGACCA
CysAsnAspProSerAsnThrGlyArgGlyHisCysIleGluGlySerSerArgGlyPro

ATGAAGCTTATTGGAATGCACCACAATGAGATGGTTCTTGACACCAATCTTTGCCCCARA
MetLysLeuIleGlyMetHisHisAsnGluMetValLeuAspThrasnLeuCysProlys

GARAAGAACTATGAGTGGTCCTTTATCCAGTGTCCAGCTTGCCAGTGTARTGGACATAGT
GluLysAsnTyrGluTrpSerPhelleGlnCysProalaCysGlnCysisnGlyHisSer

ACTTGCATCAATAATAATGTGTGCGAACAGTGTAAABATCTCACCACAGGAAAGCAGTGT
ThrCysIleAsnAsnAsnValCysGluGlnCysLysAsnLeuThrThrGlyLysGlnCys

CAAGATTGTATGCCAGGTTATTATGGAGATCCAACCAATGGTGGACAGTGCACAGCTTGET
GClnAspCysMet ProClyTyrTyrGlyAspProThrAsnGlyGlyGinCysThralaCys

ACATGCAGTGGCCATGCAAATATCTGTCATCTGCACACAGGARRATGTTTCTGCACAACT
ThrCysSerGlyHisAlaAsnIleCysHisLeuHisThrGlyLysCysPheCysThrThr

ARAGGAATAAAAGGTGACCAATGCCAATTATGTGACTCTGRARATCGC TATGTTGGTAAT
LysGlyIleLysGlyAspGlnCysGlnLeuCysAspSerGluAsnArgTyrValGlyAsn

CCACTTAGAGGAACATGTTATTACAGCCTTTTGATTGATTATCAATTTACCTTCAGCTTA
ProLevArgGlyThrCysTyrTyrSerLeuleulleAspTyrGlnPheThrPheSerLeu

TTACAGGAAGATGATCGCCACCATACTGCCATAAACTTTATAGCARACCCAGAACAGTCG
LeuGlnGluAspAspargHisHisThralalleAsnPheIlleAlaAsnProGluGlnSer

AACAAAPATCTGGATATATCARTTAATGCATCARACAACTTTAATCTCARCATTACGTEGE
AsnliyshAsnLeuAspIleSerIlessnAlaSerAsnAsnPheAsnleuAsnIleThrTrp

>
TCTGTCGETTCAACBGCTGGAACAATATCTCAGGAAGAGACTTCTATAGTTTCCARGART
SerValGlySerThrAlaGlyThrIleSerGlyGluGluThrSerIlevalSerLysAsn

AATATAAAGGAATACAGAGATAGTTTTTCCTATGARARATTTAACTTTAGRAGCAATCCT
AsnIleLysGluTyrArgAspSerPheSerTyrGlulysPheAsnPheArgSerAsnPro
<

<
AACATTACGTTCTATGTGTACGTCAGCAACTTTTCCTGGCCTATTARAATACAGATTGCA
asnIleThrPheTyrvalTyrvalSerAsnPheSerTrpProllelysIleGinIleadla
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FIGURE 1(d)

TTCTCACAACACAATACAATCATGEACCTTGTGCAGTTTTTTGTCACCTTCTTCAGTTCT
PheSerGlnHisAsnThrIleMetAspLeuvalGluPhePheValThrPhePheSerCys

TTCCTATCCTTATTGCTGGTCEGCTGCTGTGCTATCGAAGATCAAACAAACTTGTTGGGCT
PheleuSerLeuleuLeuvalAlaalavalvValTrplysIleLysGlnThrCysTrpala

TCTCGACGGAGAGAGCAACTGCTTCGAGAACGACAGCAGATGGCCAGCCGTTCCCTTTGCT
SerArgArgArgGluGlnbeuleuargGluargGlnGlnMetAilaSerArgProPhedla

TCTGTTGATGTAGCTCTGGAAGTCGCGAGCTCGAACAAACAGAGTTTCTGCGAGGEGCCATTA
ServValAspValilaLeuGluvValGlyalaGluGIlnThrGluPheLeuArgGlyProLeu

GAGGGGGCACCCAAGCCAATTGCCATTGARCCATGTGCTGEGAACAGAGCTGCTGTTCTS
GluGlyAlaProLysProlleRlaIleGluProCysAlaGlyAsnArgAlailavalleu

ACTGTGTTTCTTTGTCTACCACGAGGATCATCAGGTGCCCCTCCCCCTEGGCAGTCAGGC
Thrval PheLeuCysLeuProArgGlySerSerGlyAlaProProProGly@lnSerGly

CTTGCAATTGCCAGTGCCCTAATAGATATTTCACAACAGARAGCTTCAGATAGTARAGAT
LeudlalleAlaSerAlalLeulleAsplleSerGlnGlnLysAlaSerAspSerLysAsp

PCT/US02/16391

<
ARGACTTCTGGAGTCCGGAATCGARRRCACCTTTCAACACGTCAAGGAACTTGTGTCTGA,
LysThrSerGlyValArgAsnArglysHisLeuSexThrArgGlnGlyThrCysvVal
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FIGURE 3(a)

Underlined = signal domain

Bold = EGF-like domains

Italics = CUB domain

Dotted Underlined = KELCE motif

(98)

PCT/US02/16391

Inverse text = C-type lectin (CTL) or carbohydrate-recognition domain
Wavy Underline = putative ligand binding motif of the common gamma cytokine chain

Bar = Laminin EGF-like Domain
Double Underlined = Transmembrane Domain

1 METGG] TG _TPOPAAPG RARPAGGGGG GASSWLLDGN SWLLCYGFLY LALYAQVSOS
61 KPCERTGSCF SGRCVNSTCL CDPEWVEDQC QHCQGRFKLT EPSGYLTDGF INYKYKTRCT
121 WLIEGYPNAV LRLRFNHFAT ECSWDHMYVY DGDSIYAPLI AVLSGLIVPE IRGNETVFEV

181 VITSGYALLH FFSDAAYNLT GFNIFYSING CPNNCSGHGK CTTSVSVPSQ VYCECDRYWK

241 GEACDIPYCK ANCGSPDHGY CDLTGEKLCV

SLNVPSTESY WILPNVKPF

301 PSVGRASHKA VLHGKFMWVI GGYTFNYSSF QMVLNYNLES SIWNVGTEPSR GPLQRYGHSL

361 ALYQENTIFMY GGRIETNDGN VTDELWVFNI HSQSWSTKTP TVLGHGQQYA VEGHSAHIME

421 LDSRDVVMII IFGYSAIYGY TSSIQEYHIS SNTWLVPETK GAIVQG;GYGH TSVYDEITKS

481 IYVHGGYKAL PGNKYGLVDD LYKYEVNTKT WTILKESGFA RYLHSAVLIN GAMLIFGGNT

541 HNDTSLSNGA KCFSADFLAY DIACDEWKIL PKPNLHRDVN RE

661 DDRCYRY. ADC, TANT NGCOWCDDKK CLSANSN

PFNCKAFRD EELCKNAGPG IKCVWMENHC ESWESGNTNN ILRAKCPERT

M SVENYTKCHV RNEQICNKLT

721 SCKSCSLNLN CQWDQRQQEC QALPAHLCEE ElREen O RNy VSR (e e

781 EVEFVLDEIQ 0! VGLRKINISY WGWEDMSPET

841 [PNDSGFCAVL, ERAAVAGLKA NPCTSMANGL

QNARPCKKPC SLRTSCSNCT

901 SNGMECHMWCS STKRCVDSNA YIISFPYGQC LEWQTATCSP QNCSGLRTCG QCLEQRGCGW

961  CNDPSNTGRG HCIEGSSRGP MKLIGMHHNE MVLDTNLCPK ERNYEWSFIQ CPAQQCNGHS

1021 TCINNNVCEQ CENLTTGKQC QDCMPGYYGD PTNGGQCTAC TCSGHANICH LHTGKCFCTT

1081 KGIKGDQCQL CDSENRYVGN PLRGTCYYSL LIDYQFTFSL LOEDDRHHTA INFIANPEQS
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FIGURE 3(b)

1141 NKNLDISINA SNNFNLNITW SVGSTAGTIS GEETSTVSKN NIKEYRDSFS YEKFNFRSNP
1201 NITFYVYVSN FSWPIKIQIA FSQENTIMDL VOFEVTFFSC FLSLLLVARV VWKIKQTCWA
1261  SRRREQLLRE RQQMASRPFA SVDVALEVGA EQTEFLRGPL EGAPKPIAIE PCAGNRAAVL

1321 TVFLCLPRGS SGAPPPGQSG LAIASALIDI SQQKASDSKD KTSGVRNRKH LSTRQGTCV*
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FIGURE 4(b)
800 Q KV SPWVGLI RKINISYWGWEDMSPFTNTTLQWLPGEPNDSGFCAY 849
H H]HHHHHHHIIHH LI IIHIIIIII'IHH
799 Q KVSPWVGLR[\INISYW\:WEDI\ISPFTNTSLQWLPGEPNDSGFC 848
850 GLKP CTSM.ANG VCEK! VVS NONA] RPCKKPCSLRTSCSNC 899
HIIHHHH]HIH FLLLLLLLLCET L) -]

849 1 !’L.DGLVCEI\PW PNQNARPCKKPCSLRTSC ANC 898
900 TSNGMECMWCSSTI\RCVDSNAYIISFPY CLE IQTA" CSPQNCS 249
H- 'HH'J\HHIIHH!HHHIIHHIHIIHHHIHII
899 TSSGMECMWLSSTKRCVDSNAYIISF‘PYGQCLEWQTA‘TCSPQNCSG RTC 948
e G\?TL’T?T?T?V?TTT T ey 00

| [NERRSRNRANY | Il
949 GQCLEQPGCGWCNDPSNTGRGYCIEGSSRGPMKLVGVHNSDVVLDTSLCP 998
1000 K KNYEWSFIQCPP\.QCN\;HSTCI CEQCKNLTTGI«QCQD&.MPGYYG 1049
\HH\HIHHIIIIHIIIIIHIHI !HIlII LL1bLITT]

999 KEKNYEWSFIQCPACQCN KNLTTGRQCQECMPGYYG 1048
1050 DPTNGGQCTACT SGHANT HL:—H r(LrLL c LCDSENRY b 1099
PELLLETLLELLE 1) HIHHIHIIIIIIIIIHIHIIIIIII
1049 DPTNGGQCTACTCGGHANVCHLHTGKCFCTTKGIKGDQCOLCDSENRYVG 1098
o TTTTTT“TTTTTT?T?TTTT?T?T??TTTTTTTTTTTTT???TTT?T||| o

| |
1099 PLKbLLuaLLluxur TFSLLQEDDRHHTAINFIANPEQSNKNLDISIN 1148
1150 2 ’I‘I GEETST NIKEYRDSFSYEKFIFRS 1199
HI\IHIHHHH LITELTT IIH IHlIll!H]lIIIIIH
1149 ASNNFNLNITWSVGSTGGTISGEETPIVSKTNIKEYRDSFSYEKFNFRSN 1198
o \TTTTTYTV?“FSWTT?IQTTFTQTTTTTD?T??TYTTFTfT??T?TY|n o
NN [TETEL | |
1199 PNITFYVYVSNFSWPLRKIQIAFSOHNTIMDLVQFFVTFFSCFLSLLLVAA 1248
1250 VVWKIKQTCWASRRREQLLRERQQMASRPFASVDVALEVGAEQTEFLRGP 1299
HIHHIHHHH IH!IHHIHHIHlIlHH N
1249 VYWKIRQTCWASRRREQLLR! LEVGAEQTDFLR P 1298
1300 LE GAPKE’IAIEPC GNRAAV CLPRGSS"APPPGQSGLAIIASALI 1349
HIHHIHHIHHHHI!H IHIHIIIHHHIIIHH
1299 LEGAPKPIAIEPCAGNI SGAPPPGQSGLAIASALID 1348
1350 ISQQI\ASDSKDKTSGVRNRKHLSTRQGTCV 1379

LT T LTI L

ISQQ PSDNKDKTSGVRNRKHLSTRQGTCY 1378
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FIGURE 5(a)

ATGGAGCCGGEEETCCGGECCCECTCEEETECCCCECAGCCGECCTCCCCEGTGCTETEE
M E P G VR AR S G A P QP A S P V L W

AGGGCTCEECCGECGEECEETGEGEEECECCTCCTCCTEGCTGCTGCTGGACGGGAACAGE
R A R P A G G G G A S §WIL L L DGN S

TGGCTGCTGTGCTATGGCTTCCTCTACCTGGCGCTCTATGCTCAGGTGTCCCAGTCCAAG
W ' E

CCCTGCGAGABGGACTGGCTCCTGCTTCTCCGGTCGCTETGTCARCTCCACCTGCCTGTGC
P C ER TG 8 C F $§ G R CV NS T C L C

GACCCGCEGCTGGETTGGGGACCAGTGCCAGCACTGCCAGGGCAGEGTTCARGTTAACAGAR
D P GWV GEGDQCQHCQGRT FIKTILTE

CCTTCTGGATATTTAACAGATGGACCARTTAAC TATARATATARRACARAGTGTACATGG
P Yy L T D G P I N Y X Y R TEKTCT

CTAATTGAAGGCTATCCAAATGCAGTGCTAAGETTARGATTCAATCATTTTGCTACAGAR
L I EG Y P N VvV L R L R F NHTF A T E

TGCAGCTGGGATCATATETATGTTTATCATGCAGATTCTATATACGCACCT TTAGTAGCT
¢ 8 WD HMVY V ¥ D G D &I Y & P L V a

GTACTTAGT TTGATCGTTCCT
L §$s 6 L I V

AACGAGACCGTGCCTGAGGTGGTC
v E T V P E V

EV R G N v

ACGACGTCTGECTACGCGCTGCTCCAC TTTTTCAGCGATGC TGCATATAACCTAACTIGC
T T $ 6 Y AL L HF F § DA AY NULTG

TTCAACATTTTTTATTCGATCAATTCCTEGTCCTAACAACTGC TCTGGTCATGGARAGTGT
F N I F Y § I ¥ s C P XN®NUGCZ EGH G R C

ACAACCAGTGTCTCTGTTGCAAGTCAAGTCGTATTGTGAATGCGACARATACTGGAARGEG
T T S V SV A S QV Y CE CDIK Y K G

GAAGCATGTGACATTCCTTACTGTARAAGCCAATTGTGGGAGTCCAGATCATGGCTACTGT
E A CD I P Y C K N C G s P DHG Y C

GACCTAACAGGAGAGRRACTCTGTGTCTGCAACGATAGTTGGCAAGGCCCAGATTGTTCT
DL TG v ¢ ND S W Q G P D C S

CTGAATGTCCCTTCTACTGAGTCTTACTGGATTTTGCCAAATGTTARAACCCTTCAGCCCT
L NV P STZESYWIUL PNV EKTPTF S P

TCCGTAGGTCGGECCTCACAT: \GCAGTTTTACATGCGAAATTCATGTH! 'TGGA
§ V G R 38 8 H X AV L HG K F MWV G

GGATATACTTTTAACTACAGTTC TTTTCAAATGGTTCTGAATTACAATTTAGAARGTAGT
G Y T F N Y 8 8§ F QM v.IL N Y NTILTE S 8

ATATGGAATGTAGGTGCTGTATCERACGGECCCTCTTCACAGATACGGACATTCTCTTGCC
I w NV G AV S R GG PL QR Y &G H S L a

CTCTATCAG CATCTTTATGTACGGAGGCAGAATGGAGACCAGTGATCGCAACGTC
L ¥ Q EN I FH Y GG RMETS DG DNV

ACCGATGRATTATGGGTGTTTAACGTACGCAGTCAATCATGGAGCACGAARRCCCCCACT
T ¥ VR S Q 8§ W § TZ KT P T
GTCCTPGEGCCACAGTCAGCAGTACGCTGTGGAGGGACACTCGGCACACATCATGEAGCTE
vV L GH S Q QY AV E G H S AHTIMETL

GACAGTAGAGACGTGGTCATGAT TGTCATATTTGCGATATTCTGCAATATATGCCTATACC
D S R D M v Y 8§ A I Y G Y T

AGCAGCATACAGGAATACCATATCTCCTCAAACACTTGGC TAGTTCCA CGAAR
§ 8 I Q E Y HI S 8 NTWTUILVYV P ET K G

GCCATTGTGCAAGGTGGATATGGCCACACALGTETGTATGACGARGTGACCAAGTCCATC
A I V. Q G G Y H T & Vv ¥ DEV T K 8§ I
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FIGURE 5(b)

TATGTTCACGGAGGCT. GCATTCCCTGGCARTARGTACGGGCTGGTGGACGACCTC
Y VH GG Y XK ALTPGNZ KT YGL VDD

TATAAGTACGAAGTCAACACCAGGACTTGGACTATTT! AAGAMAAGTGGGTTTGCCAGA
Yy KX Y EV N TR T W T I L K E F A R

TACCTTCRCTCAGCTGTTCT TATCAARTGGAGCTATGCTTATTTTTGGAGCARATACCCAT
¥ L H $ A4 V L I N G A M L T G G N T H

AATGATACTTCCCTGAGTAACGGTGCARRATGTTTTTCTCCCGATTTCCTGGCATATGAC
N D T S L S N G A KCF S ADVFL & YD

ATAGCTTGTGACGAATGGAAGACATTGCCTARACCAAATCTCCATAGAGACGTCARCCGA
I A CDEWZ KTULPEKPUNDLHRDV N

TTTGEGCATTCTGCAGTCGTCATCAATGGG TCAATGTATATATT TCGTGGATTTTCTAGT
F ¢ H £§ AV V I NG S MY I F & G F § 8

GTACTCCTTAATGATATCCTTIGTGTATARACCCCCAAATTGCARAGCTTTCCGAGATGAA
v L L N DI LV Y KZPPDNTGCIZEXKATFIRTIDE

GRAACTGTGCAGARACGCTGGTCCAGGGAT. TGTGTTTGGAAT TCACTGTGAA
E L C RN A G P G I K CV WNZEKIDNHCE

TCPTGGGAGTCTEGGAATACARATAATATTC TCAGAGCCAAGTGCCCTCCCARGACAGCT
& W E § ¢ N T N N I L RAI KUCZPZPI KT A

GCTACCGATGACAGATGTTACAGATATGCTGACTGTGCCAGCTGCACAGCCARCACGAAC
A TDD®RCY R Y ADOCASCTADNTNDN

GGGTGCCAGTEETGTGACGAC! TGCATCTCAGCCAGCAGCAACTGCAGCACGTCT
g C W ¢ DD ZKXKCI SASSDNOCST S

GTCAGAAACTACACTAAATGTCATATAAGAARTGAGC, TTG CARACTTACAAGC
¥ RN ¥ T K C H I RDNZESGQTICNIE KTLT S
TGTAAAAGCTGTTCACTCAACTTGAATTGCCAGTGGGATCAGCCGTAGCAGGAATGTCAG
¢ K s ¢ S8 L N L N CQ WDQURQ Q E C Q

GCTPTTECCAGCTCACCTTTGTGGAGARGECT exA‘I‘Cmuu GCTTGTCTTCG:
A L P A HULUCGEGWN vV ¢ DA CL R

ATCAATTCCAGTCGAGARAGCTATGATAATGCCAAACTTTATTGCTATAACCTCAGTGGA
I N S §$ R E S Y DNAZXKXULUYCYNTUL S8 G

AATCTCGCCTCCCTGACCALGTCL_AA(:GAG\;TG\:AGT’I‘TGTGTTGGATGAAATACAGAAG
N L A S L T TS K E V EVF VL D

TTCACACZ\GCAGAAAGTGTC?&,CGTG GTAGGCCTACGCAAGATCAACAT: ’T‘CCTACTGG
T Q Q K s W VvV 6 L R K IDNTI S W

GGATGGGAGGALATGTCTCCTTTCACAAATACAAGL‘CTA,CAGTGGCTTCCTGGTGAGCCA
G W EDM S P P T NT S L Q WIL P

AATGACTCTGGATTk_TGTGCCTAC'I"I‘AGAAAGGGLTGCAGTGGCAGGGTTAAAAGCAAPC

A L ER A AV A G L K AN
CCTTGCACATCCATGGCAGATGGACTCGTTTCTGAAAAGCCTGTAGTAAGCCCAAATCAG
P CT S H ADGLV C EZXUPVV S P DNQ

AACGCGAGGCCGTGCAAGAAGCCGTGCTCCCTGAGGACCTCCTGCGCULACTGCACGA!
N A R P C KX P C S L RT S CANCT S

AGC&CATGGAQTGCATGTGUTGLAGLAGCACGAAGCGCTGTGTGGACTCCAACGCTTA\.
c & T K R C VD S N A ¥

ATCATCTCK.TTTCCCTACGGACAGTGCCTGGAGTGGLAGACTGCCACCTGCTCGCCTCAA
I I s F P Y G o 2

ARTTGTTCTGGGTTAAGAACCTGTGGACAGTGC TTGGAGCAGCC TGTGGCTEGETGC
N ¢ s GG L R T CG Q CL E QPG C G W C
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FIGURE 5 (¢)

AACGATCCTAGTARCACAG CTATTGCATCGAAGEGTCTTCCCGAGGCCCARTG

HNDPSDNTGERGTYCTIET® GSSTR®GEPHM

AAACTCGTGEGGGTCCACAACAGTEACCTGGTTCTTGACACCAGCCTCTGCCCCAAGGAG
K L vV G V H & DV VLDTS8SUL CP K E

AAGAACTACGAGTGGTCTTTTATCCAGTGTCCAGCTTCCCAGTGTAATGGACACAGTACE
K N Y E WS F I Q CPACQQCTCNUGHST

TGCATCAACAACARCGTCTGTGAGCAGTGTAAGLATCTCACCACTGGGCGACAGTGTCAG
¢ I WwWN NV CEZQCEKDNLTTGRZQCTQ

GAATGCATGCCAGGGTACTATGGAGACCCARCCARCGGTGGGCAGTGCACAGCTTGCACG
E CMP G Y Y G D PTDNGSGQCTATCLCT
TGCGECGECCATGCGAACGTCTGTCACCTGCACACGGGARA: TTTTTGCACAACC.
¢ G ¢ H AN V CHULHT G K C F C T T K
GGGATCAAGGGTCACCAGTGCCAGCTATEGTCGACTCTGAARATCGCTATGTTGGTAATCCA
G I XK G Db QQ C QL CD S ENZ RUYV G NP
CTTAGGGGEACATGCTATTACAGTCTTCTGATTGACTACCAGTTTACCTTCAGCTTGCTG
L R GTCY Y S 5L L I DY QF TF 5 L L
CAGGRAGATGACCGGCACCACACTGCCATCAACTTCATCGCCARCCCAGAGCAGTCARAC
Q DDRHHTATINTFIADNTPEEZQSN
AAARACTTGGACATTTCGATTAATGCTTCCAACAACTTTAATCTCAACATTACGTGGTCA
K N L D I 8 I T W S

GTTGGCTCAACAGGTGCAACCATATCTGGGGAAGAGACTCCTATAGT TTCTAAGACAAAT
v G 85 T G G T & ¢ EE TP I V 58 X TN

ATARAGGAATACAGAGACAGCTTTTCCTATGAAAAATTTAACTTCAGAAGCAATCCTART
I K EY RD S F 8§ Y E K F NF R SN P N

ATCACATTTTATGTGTATGTCAGCAACTTCTCCTGGCCTATTARAATACAGATTGCGTTT
I T F Y VvV YV $WNTF S WEPTIZXTIGQTIATF

TCACAACACAACACGATCATGGATCTCGTGCAGTTCTTTGT TTCTTCAGTTSTTTT
S Q H N T ¥ DL V Q F F V T FF 8

TTATCTTTACTGCTGGTGGCTGCTCTGGTCTGGAAGATCAAACAAACTTGCTGGGCTTCT
L L L L VA AV VW XK IKOQTUCWA S

T CTGCTTCGAGARC GCAGATCCCCAGCCEGTCCCTTTGCTTCT
R RREQLTLT RET RS QO QMAST RTEPTFAS

GTTGATGTAGCCCTCGARGTAGGAGCTGAACAGACAGACTTTCTGCCACGECCATTAGAG
v D VAL EV G AEQTDF LRGP L B

GGTCGCCCCTAAGCCAATAGCCATCGAACCCTGCGCTGGGA G, TGCTGTCCTGACT
G A P K P I AT EZPCAGNURUABAEZVTLT

GTGTTTCTCTGTCTAC TN GCGCCCCACCCCCTGGGCAGTCAGGCCTT
vV F L ¢ L P RG S S G 2P PP G Q S G 1L

GCTATCGCCAGTGCCC TAG. TCTCACAGCAG, ICCTTCTGATAATAAAGACAAG
A I A AL I DI S Q Q K P 8§ D DN K D K

ACTTCTGGAGTCCGCAATCGGARCCACCTCTCCACACGTCAAGGAACTTGTGTC
T § 6V R N R K H L T R Q@ G T C V
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<120> ATTRACTIN/MAHOGANY-LIKE POLYPEPTIDES

SEQUENCE LISTING

Immunex Corporation

Anderson,

Dirk M,

METHODS OF USE THEREQF

<130>

<140>
<141>

<150>
<151>

<150>
<Ll51>

<160>

<170>

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

3224~

WO

Not yet assigned

2002-

US 60/293,608
2001-

US 60/324,626
2001-

21

05-23

05-25

09-24

PatentIn version 3.1

1
4140
DNA
homo

CDS

(1) ..

1

atg gag act

Met Glu

1

Thr

ccg 999 gtg

Pro Gly

tce tec
Ser Ser

cte tac
Leu Tyr
50

agg acc
Arg Thr

65

tgc gac
Cys Asp

ttc aag
Phe Lys

val

tgg
Trp
35

ctyg

Leu

gge
Cly

ccg
Pro

tta
Leu

sapiens

(4140)

ggg ggc
Gly Gly

tgg agg
TYp Arg
20

ctg ctg
Leu Leu

gcg cte
Ala Leu

tce tge
Ser Cys

ggc tgg
Gly Trp
85

aca gaa
Thr Glu
100

cgg
Arg

get
Ala

gac
Asp

tac
TYXx

tte
Phe
70

gtg
Val

cct
Pro

gce
Ala

cgg
Arg

ogg
Gly

gcg
ala
55

tey

Ser

999
Gly

tet
Ser

cge
Arg

cecg
Pro

aac
Asn
40

cag

Gln

ggc
Gly

gac
Asp

gga
Gly

act
Thr

gcg
Ala
25

age
Ser

gtg
val

cgc
Arg

cag
Gln

tat
Tyr
105

ggt
Gly
10

gge
Gly

tgg
Trp

tece
Ser

tgt
Cys

tge
Cys
90

tta

1/29

acc
Thr

gge
Gly

ctyg
Leu

cag
Gln

gte
val
75

cag

Gln

aca
Thr

POLYNUCLEQOTIDES,

ccy
Pro

gge
Gly

ctg
Leu

tec
Ser
60

aac

cac
His

gat
Asp

cag
Gln

ggc
Gly

tge
Cys
45

aag

Lys

tee
Ser

tge
Cys

ggc
Gly

cca
Pro

agg
Gly
30

tat

cecg
Pro

ace
Thr

cag
Gln

cea
Pro
110

gcyg
Ala
15

gge
Gly

gge
Gly

toc
Cys

tge
Cys

gge
Gly
95

att
Ile

(105)

PCT/US02/16391

gce
Ala

gce
Ala

ttc
Phe

gag
Glu

cte
Leu
80

agy
Aryg

aac

ANTIBODIES AND

48

96

144

288

336

JP 2004-535185 A 2004.11.25



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(106) JP 2004-535185 A 2004.11.25

WO 02/097120 PCT/US02/16391
tat aaa tat aama act aaa tgt act tgg ctc att gaa ggc tat cca aat 384
Tyr Lys Tyr Lys Thr Lys Cys Thr Trp Leu Ile Glu Gly Tyr Pro Asn
115 120 125
gca gty tta aga tta aga ttc aat cat ttt get aca gaa tg\i agce tgg 432
Ala Val Leu Arg Leu Arg Phe Asn His Phe Ala Thr Glu Cys Ser Trp
130 135 140
gat cat atg tat gtt tat gat gga gat tca ata tat geca cct tta ata 480
Asp His Met Tyr val Tyr Asp Gly Asp Ser Ile Tyr Ala Pro Leu Ile
145 150 155 160
get gta ctt agt ggt ttg ata gktc cct gaa ata agg gge aat gaa act 528
ala val Leu Ser Gly Leu Ile Val Pro Glu Ile Arg Gly Asn Glu Thr
165 170 175
gtg cct gaa gtt gtt act aca tct ggce tat geca ctg tta cat ttt ttt 576
Val Pro Glu Val val Thr Thr Ser Gly Tyr Ala Leu Leu His Phe Phe
180 185 190
agt gat gct geg tat aat cta act ggt ttc aac att ttc tat tca atc 624
Ser Asp Ala Ala Tyr Asn Leu Thr Gly Phe Asn Ile Phe Tyr Ser Ile
195 200 205
aat tct tgt cct aac aat tge tet ggt cat ggg aag tgt aca act agt 672
Asn Ser Cys Pro Asn Asn Cys Ser Gly His Gly Lys Cys Thr Thr Ser
210 215 220
gte tet gtt cca agt caa gta tat tgt gaa tgt gat aaa tac tgg aag 720
Val Ser Val Pro Ser Gln Val Tyr Cys Glu Cys Asp Lys Tyr Trp Lys
225 230 235 240
ggt gaa gct tgt gat att cct tac tgt aaa gee aat tge gge agt cca 768
Gly Glu Ala Cys Asp Ile Pro Tyr Cys Lys Ala Asn Cys Gly Ser Pro
248 250 285
gat cac ggt tac tgt gac ctg act gga gaa aaa tta tgt gtc tge aat 816
Asp His Gly Tyr Cys Asp Leu Thr Gly Glu Lys Leu Cys Val Cys Asn
260 265 270
gat agt tgg caa ggt cct gat tgt tct ttg aat gtt ccc tct act gag 864
Asp Ser Trp Gln Gly Pro Asp Cys Ser Leu Asn Val Pro Ser Thr Glu
275 280 285
tct tac tgg att ctg cca aac gtt aaa ccec tte agt cct tcet gta ggt 912
Ser Tyr Trp Ile Leu Pro Asn Val Lys Pro Phe Ser Pro Ser Val Gly
290 295 300
cgg get tca cat aaa gea gtt tta cac ggg aaa ttt atg tgg gtg att 960
Arg Rla Ser His Lys Ala Val Leu His Gly Lys Phe Met Trp Val Ile
305 310 315 320
ggt gga tat act ttt aac tac agt tct ttt caa atg gtc cta aat tac 1008
Gly Gly Tyr Thr Phe Asn Tyr Ser Ser Phe Gln Met Val Leu Asn Tyr
325 330 335
aat tta gaa agc agt ata tgg aat gta gga act cca tca agy gga cct 1056
Asn Leu Glu Ser Ser Ile Trp Asn Val Gly Thr Pro Ser Arg Gly Pro
340 345 350
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ctc cag aga tat gga cac tet ctt gect tta tat cag gaa aac atc ttt 1104
Leu Gln Arg Tyr Gly His Ser Leu Ala Leu Tyr Gln Glu Asn Ile Phe
355 360 365
atyg tat gga ggc aga att gaa aca aat gat ggc aat gtc aca gat gaa 1152
Met Tyr Gly Gly Arg Ile Glu Thr aAsn asp Gly Asn Val Thr Asp Glu
370 375 380
tta tgg gtt ttt aac ata cat agt cag tca tgyg agt aca aaa act cct 1200
Leu Trp Val Phe Asn Tle His Ser Gln Ser Trp Ser Thr Lys Thr Pro
385 390 385 400
act gtt ctt gga cat ggt cag cag tat gct gtg gag gga cat tca gca 1248
Thr Val Leu Gly His Gly Gln Gln Tyr Ala Val Glu Gly His Ser Ala
405 410 415
cat att atg gag ttyg gat agt aga gat gtt gtc atg atc ata ata ttt 1296
His Ile Met Glu Leu Asp Ser Arg Asp Val Val Met Ile Ile Ile Phe
420 425 430
gga tat tct geca ata tat ggt tat aca agc age ata cag gaa tac cat 1344
Gly Tyr Ser Ala Ile Tyr Gly Tyr Thr Ser Ser Ile Gln Glu Tyr His
435 440 445
atc tca tca aac act tgg ctt gtt cca gaa act aaa gga gct att gta 1392
Ile Ser Ser Asn Thr Trp Leu val Pre Glu Thr Lys Gly Ala Ile val
450 455 460 .
caa ggt gga tat ggc cat act agt gtg tat gat gaa ata aca aag tcc 1440
Gln Gly Gly Tyr Gly His Thr Ser val Tyr Asp Glu Ile Thr Lys Ser
465 470 475 480
att tat gtt cat gga ggg tat aaa gca ttg cca ggg aac aaa tat gga 1488
Ile Tyr Val His Gly Gly Tyr Lys Ala Leu Pro Gly Asn Lys Tyr Gly
485 480 495
ttg gtt gat gat ctt tat aaa tat gaa gtt aac act aag act tag act 1536
Leu Val Asp Asp Leu Tyr Lys Tyr Glu val Asn Thr Lys Thr Trp Thr
500 505 510
att ttg aaa gaa agt ggg ttt gee aga tac ctt cat teca get gtt cte 1584
Ile Leu Lys Glu Ser Gly Phe Ala Arg Tyr Leu His Ser Rla val Leu
515 520 525
atc aat gga gct atg ctt att ttt gga gua aat acc cat aat gac act 1632
Ile Asn Gly Ala Met Leu Ile Phe Gly Gly Asn Thr His Asn Asp Thr
530 535 540
tce thg agt aac ggt gca aaa tgt ttt tet gee gat tte cty gea tat 1680
Ser Leu Ser aAsn Gly Ala Lys Cys Phe Ser Ala Asp Phe Leu Ala Tyr
545 550 555 560
gac ata gct tgt gat gaa tgg aaa ata cta cca aaa cca aat ctt cat 1728
Asp Ile Ala Cys Asp Glu Trp Lys Ile Leu Pro Lys Pro ZAsn Leu His
565 570 575
aga gat gtc aac aga LLt gga cac tct geca gta gtc att aac ggg tce 1776
Arg Asp Val Asn Arg Phe Gly His Ser 2la Val vVal Ile Asn Gly Ser
580 585 590
3129
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atg tat ata ttt ggg gga ttt tct agt gta ctc ctt .aat gat atc ctt 1824
Met Tyr Ile Phe Gly Gly Phe Ser Ser Val-Leu Leu Asn Asp Ile Leu
595 600 605
gta tac aag cct cca aat tgc aag gect ttc aga gat gaa gaa ctt tgt 1872
Val Tyr Lys Pro Pro Asn Cys Lys Ala Phe Arg Asp Glu Glu Leu Cys
610 615 620
aaa aat got ggt cca ggg ata aaa tgt gtt tgg aat aaa aat cac tgt 1920
Lys Asn 2la Gly Pro Gly Ile Lys Cys Val Trp Asn Lys Asn His Cys
625 630 635 640
gaa tct tgg gaa tct ggg aat act aat aat att ¢tt aga gca aag tge 1968
Glu Ser Trp Glu Ser @ly Asn Thr Asn Asn Ile Leu Arg Ala Lys Cys
645 650 655
cct cet aaa aca get get tet gat gac aga tgt tac aga tat gca gat 2016
Pro Pro Lys Thr Ala Ala Ser Asp Asp Arg Cys Tyr Arg Tyr Ala Asp
660 665 670
tgt gcc age tgt act gocc aat aca aat ggyg tgc caa tgg tgt gat gac 2064
Cys BAla Ser Cys Thr Ala Asn Thr Asn Gly Cys Gln Trp Cys Asp Asp
675 680 685
aag aaa tgc att tcg geca aat agt aac tge agt atg tet gbto aag aac 2112
Lys Lys Cys Ile Ser Ala Asn Ser Asn Cys Ser Met Ser Val Lys Asn
690 695 700
tac acc aaa tgt cat gtg aga aat gag cag att tgt aac aaa ctt ace 2160
Tyr Thr Lys Cys His Vval Arg Asn Glu Gln Ile Cys Asn Lys Leu Thr
705 710 715 720
agc tgt aaa agc tgt tca cta aac ttg aat tgc cag tgg gat cag aga 2208
Ser Cys Lys Ser Cys Ser Leu Asn Leu Asn Cys Gln Trp ARsp Gln Arg
725 730 735
cag caa gaa tgc cag gct tta cca get cat ctt tgt gga gaa gga tgg 2256
Gln Gln Glu Cys Gln Ala Leu Pro Ala His Leu Cys Gly Glu Gly Trp
740 745 750
agt cat att ggg gat gct tgt ctt aga gtc aat tec agt aga gaa aac 2304
Ser His Ile Gly Asp Ala Cys Leu Arg Val Asn Ser Ser Arg Glu Asn
755 760 765
tat gac aat gca aaa ctt tat tgc tat aat ctt agt gga aat ctt gct 2352
Tyr Asp Asn Ala Lys Leu Tyr Cys Tyr Asn Leu Ser Gly Asn Leu Ala
770 775 780
tca tta aca acc tca aaa gaa gta gaa ttt gtt ctg gat gaa ata cag 2400
Ser Leu Thr Thr Ser Lys Glu Val Glu Phe Val Leu Asp Glu Ile Gln
785 790 795 800
aag tat aca caa cag aaa gta tca cct tgg gta ggc ttg cge aag atc 2448
Lys Tyr Thr Gln Gln Lys Val Ser Pro Trp Val Gly Leu Arg Lys Ile
805 810 815
aat ata tcc tat tgg gga tgg gaa gac atg tct cct ttt aca aac aca 2496
Asn Tle Ser Tyr Trp Gly Trp Glu Asp Met Ser Pro Phe Thr Asn Thr
820 825 830
429
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WO 02/097120 PCT/US02/16391
aca cta cag tgg ctt cct ggc gaa cce aat gat tct ggg ttt tgt gea 2544
Thr Leu Gln Trp Leu Pro Gly Glu Pro Asn Asp Ser Gly Phe Cys Ala

835 840 845

tat ctg gaa agyg gct gca gty gea gge tta aaa get aat ceot tgt aca 2592
Tyr Leu Glu Arg Ala Ala Val Ala Gly Leu Lys Ala Asn Pro Cys Thr

850 855 860
tet atg gea aat gge ctt gte tgt gaa aaa cct gtt gtt agt cca aat 2640
Ser Met Ala Asn Gly Leu Val Cys Glu Lys Pro Val Val Ser Pro Asn
865 870 875 . 880
caa aat gcg agg ccg tgc aaa aag‘cca tge tct ctg agg aca tca tgt 2688
Gln Asn Ala Arg Pro Cys Lys Lys Pro Cys Ser Leu Arg Thr Ser Cys

885 890 895
tcc aac tgt aca agc aat ggc atg gag tgt atg tgg tge age agt aca 2736
Ser Asn Cys Thr Ser Asn Gly Met Glu Cys Met Trp Cys Ser Ser Thr
500 905 910
aaa cga tgt gtt gac tet aat gec tat atc atc tet ttt cca tat gga 2784
Lys Arg Cys Val Asp Ser Asn Ala Tyr Ile Ile Ser Phe Pro Tyr Gly
915 920 925

caa tgt cta gag tgy caa act gcc acc tge tcc cct caa aat tgt tet 2832
Gln Cys Leu Glu Trp Gln Thr Ala Thr Cys Ser Pro Gln Asn Cys Ser

930 935 940
gga ttg aga acc tgt gga cag tgt ttg gaa cag cct gga tgt goc tgg 2880
Gly Leu Arg Thr Cys CGly Gln Cys Leu Glu Gln Pro Gly Cys Gly Trp
945 950 955 . 960
tgc aat gat cct agt aat aca gga aga gga cat tge att gaa ggt tct 2928
Cys Asn Asp Pro Ser Asn Thr Gly Arg Gly His Cys Ile Glu Gly Ser

985 970 975
tca cgg gga cca atg aag ctt att gga atg cac cac aat gag atg gtt 2976
Ser Arg Gly Pro Met Lys Leu Ile Gly Met His His Asn Glu Met Val
980 985 990

ctt gac acc aat ctt tge ccc asa gaa aag aac tat gag tgg toce ttt 3024
Leu Asp Thr Asn Leu Cys Pro Lys Glu Lys &sn Tyr Glu Trp Ser Phe

995 1000 1005

atc cag tgt cca get tge cag tgt aat gga cat age act tge atc 3069
Ile Gln Cys Pro Ala Cys Gln Cys Asn Gly His Ser Thr Cys Ile

1010 1015 1020
aat aat aat gtg tgc gaa cag tgt aaa aat ctc acc aca gga aag 3114
Asn Asn  Asn Val Cys Glu Gln Cys Lys Asn Leu Thr Thr Gly Lys

1025 1030 1035
Ccag tgt caa gat tgt atg ¢cca ggt tat tat gga gat cca acc aat 3159
Gln Cys Gln Asp Cys Met Pro Gly Tyr Tyr Gly Asp Pro Thr Asn

1040 1045 1050
ggt gga cag tgc aca gct Egbt aca tge agt gge cat gea aat atc 3204
Gly Gly Gln Cys Thr Ala Cys Thr Cys Ser Gly His ala Asn Ile

1055 1060 1065

529
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tgt
Cys

aaa
Lys

ggt
Gly

tat
Tyr

act
Thr

ctg

acg
Thr

act
Thr

ttt
Phe

ttc
Phe

ate
Ile

ttt
Phe

gct
Ala

aga
Axrg

tte
Phe

WO 02/097120
cat ctg cac
His Leu His
1070

ggt gac caa
Gly Asp Gln
1085

aat cca ctt
Asn  Pro Leu
1100

caa ttt acc
Gln Phe Thr
1115

gee ata aac
Ala Ile Asn
1130

gat ata tca
Asp Ile Ser
1145

tgg tet gte
Trp Sex val
1160

tet ata gtt
Ser 1Ile val
1175

tee  tat gaa
Ser Tyr Glu
1190

tat gtg tac
Tyr Val Tyr
1205

geca tte tea
Ala  Phe Ser
1220

gtc  acc tte
val Thr Phe
1235

gtg gta tgg
val val Trp
1250

gag caa ctg
Glu Gln Leu
1265

gct kot gtt
Ala  Ser val
1280

aca
Thr

tgce
Cys

aga
Arg

ttc
Phe

tte
Phe

att
Ile

ggt
Gly

tce
Ser

aaa
Lys

gte
Val

caa
Gln

tte
Phe

aag
Lys

ctt
Leu

gat
Asp

gga
Gly

caa
Gln

gga
Gly

agc
Ser

ata
Ile

aat

teca
Ser

aag
Lys

ttt
FPhe

agac
Sex

cac
His

agt
ser

atc
Ile

cga
Arg

gta
val

aaa
Lys
1075

tta
Leu
1080

aca
Thr
1105

tta
Leu
1120

gca
Ala
1135

gea
Ala
1150

aca
Thr
1165

aat
Asn
1180

aac
Asn
1185

aac
Asn
1210

aat
Asn
i225

tgt
Cys
1240

aaa
Lys
1255

gaa
Glu
1270

gct
Ala
1285

tgt
Cys

tgt
Cys

tgt
Cys

tta
Leu

aac
Asn

tca
Ser

gct
2la

aat
Asn

ttt
Phe

tte
Phe

aca
Thr

tto
FPhe

caa
Gln

cga
Arg

ctg
Leu

ttc
Phe

gac
Asp

tat
Tyr

cag
Gln

cca
Pro

aac
Asn

aga
Gly

ata
Ile

aga
Arg

tec
Ser

atc
Ile

cta
Leu

act
Thr

cag
Gln

gaa
Glu

tge
Cys

tet
Ser

tac
Tyr

gaa
Glu

gaa
Glu

aac
Asn

aca
Thr

aag
Lys

age
Ser

tgg
Trp

atg
Met

tce
Ser

tgt
Cys

cag
Gln

gty
Val

6/29

aca
Thr

gaa
Glu

agce
Ser

gat
Asp

cag
Gln

ttt
Phe

ata
Ile

gaa
Glu

aat
Asn

cct
Pro

gac
Asp

tta
Leu

Trp

atg
Met

gga
Gly

act
1080

aat
Asn
1095

ctt
Leu
1110

gat
Asp
1125

teg
Ser
1140

Asn
1155

tet
Ser
1170

tac
Tyr
1185

cct
Pro
1200

att
Ile
1215

ctt
Leu
1230

ttg
Leu
1245

gct
Ala
1260

gce
Ala
1275

get
Ala
1290

aaa
Lys

cge
Arg

ttg
Leu

cge
Arg

aac
Asn

cte

g9y

Gly

aga
Arg

aac
Asn

aaa
Lys

gty
val

ctg
Leu

tect
Ser

age
Ser

gaa
Glu

gga
Gly

tat
Tyr

att
Ile

«cac

His

aaa
Lys

aac

Asn

gaa
Glu

gat
Asp

att
Ile

ata
Ile

cag
Gln

gtg
val

cga
Arg

cgt
Arg

caa
Gln

(110)

PCT/US02/16391
ata 3249
Ile
gtt 3294
val
gat 3339
Asp
cat 3384
His
aat 3429
Asn
att 3474
Ile
gag 3519
Glu
agt 3564
Ser
acyg 3609
Thr
cag 3654
Gln
ttt 3699
Phe
gct 3744
Ala
cgg 3789
Arg
cece 3834
Pro
aca 3879
Thr

JP 2004-535185 A 2004.11.25
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WO 02/097120

gag ttt ctg cga ggg cca tta gag ggg gca

Glu Phe Leu Arg Gly Pro Leu Glu Gly Ala
1295 1300

att gaa cca tgt gct ggg aac aga get get

Ile Glu Pro Cys Ala Gly Asn Arg Ala Ala
1310 1315

ctt tgt cta cca cyga gga tca tca ggt gec

Leu Cys Leu Pro Aryg Gly Ser Ser Gly Ala
1325 1330

tca gge ctt geca att gec agt gec cta ata

Ser Gly Leu Ala Ile Ala Ser Ala Leu Ile
1340 1345

aaa get  tca gat agt aaa gat aag act tot

Lys Ala Ser Asp Ser Lys Asp Lys Thr Ser
1355 1360

aaa cac ctt teca aca cgt caa gga act tgt

Lys His Leu Ser Thr Arg Gln Gly Thr Cys
1370 1375

<210= 2

<211> 1379

<212> PRT

<213> homo sapiens

<400> 2

Met Glu Thr Gly Gly Arg Ala Arg Thr Gly Th

1 5 10

Pro Gly Val Trp Arg Ala Arg Pro Ala Gly Gl

20 25
Ser Ser Trp Leu Leu Asp Gly Asn Ser Trp Le
35 40

Leu Tyr Leu Ala Leu Tyr 2Ala Gln Val Ser Gl
50 55

Arg Thr Gly Ser Cys Phe Ser Gly Arg Cys Va

65 70 75

Cys Asp Pro Gly Trp val Gly aAsp Gln Cys GL

85 20
Phe Lys Leu Thr Glu Pro Ser Gly Tyr Leu Th
100 105
7/29

ccec aag cca att
Pro Lys Pro Ile
1305
gtt ctg act gtg
Val Leu Thr Val
1320
cct cce  cct ggg
Pro Pro Pro Gly
1335
gat att tea caa
Asp Ile Ser Gln
1350 .
gga gtc cgg aat
Gly Val Arg Asn
1365
gtc tga
val
r Pro Gln Pro Ala
15
v Gly Gly Gly Gly
30
u Leu Cys Tyr Gly
45
n Ser Lys Pro Cys
60
1 Asn Ser Thr Cys
n His Cys Gln Gly
' 95
r Asp Gly Pro Ile
110

(111)

PCT/US02/16391

gece
Ala

ttt
Phe

cag
Gln

cag
Gln

cga
Arg

Ala

Ala

Phe

Glu

Leu

80

ATy

Asn

3924

3969

4014

4059

4104

4140

JP 2004-535185 A 2004.11.25
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Tyr

Ala

Agsp

145

val

val
225

Gly

Arg
305

WO 02/097120

Lys

val

130

His

val

Pro

Asp

Ser

210

Ser

Glu

His

Ser

Tyr

290

Ala

Gly

Leu

Tyr

115

Leu

Met

Leu

Glu

Ala

195

Cys

val

Ala

Gly

Trp

275

Ser

TYT

Glu

Lys

Arg

Ser

val

180

ala

Pro

Cys

Tyr

260

Gln

Ile

His

Thr

Ser
340

Thr

Leu

val

Gly

165

val

TYyY

Asn

Ser

Asp

245

Cys

Gly

Leu

Lys

phe

325

Ser

Lys

Arg

Tyr
150

Leu I

Thr

Asn

Asn

Gln

230

Asp

Pro

Pro

Ala

310

Ile

Cys

Phe

135

Asp

Thr

Leu

Cys

215

val

Pro

Leu

Asp

Asn

295

val

Tyr

Trp

Thr

120

Asn

Gly

val

Sexr

Thr

200

Ser

Tyr

Tyxr

Thr

Cys

280

Val

Leu

Ser

2sn

Trp

His

Asp

Pro

Gly

185

Gly

Cly

Cys

Cys

Gly

265

Ser

Lys

His

Ser

val
345

Leu

Phe

Ser

Glu

170

TYY

Phe

His

Glu

Lys

250

Glu

Leu

Pro

Gly

Phe
330

829

Ile

Ala

Ile

155

Ile

Ala

Asn

Gly

Cys

235

Ala

Lys

Asn

Phe

Lys

315

Gln

Thr

Glu

Thr

140

Tyr

Arg

Leu

Ile

Asp

Asn

Leu

val

Ser

300

Fhe

Met

Pro

125

Glu

Ala

Gly

Leu

Phe
205

s Cys

Lys

Cys

Cys

Pro

285

Pro

Met

val

Ser

Cys

Pro

His
190

Tyr

Thr

Gly
val
270
Ser
Ser
Trp

Leu

Arg
350

Pro

Ser

Leu

Glu

175

Phe

Ser

Thr

Trp

Ser

255

Cys

Thr

val

Val

Asn

335

Gly

(112) JP 2004-535185 A 2004.11.25
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Asn
Trp
Ile
160
Thr
Phe
Ile
Ser
Lys
240
Pro
Asn
Glu
cly
Ile
320

TyT

Pro
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Met

Leu

385

Thr

Gly

Gln
465

Ser
545

WO 02/097120

Gln

Tyr

370

Trp

Val

Ile

Ser
450

Gly G

Tyr

val

Leu

Asn

530

Leu

Ile

Asp

Arg

355

Gly

val

Leu

Met

Ser
435

Val

Asp

Lys

515

Ser

ala C

val

Tyr

Gly

Phe

Gly

Glu

420

Ala

Asn

Tyr

His

ASp

500

Glu

Asn

Asn
580

Gly

Arg

Asn

His

405

Leu

Ile

Thx

Gly

Gly

485

Leu

Ser

Met

Gly

asp

565

Arg

His

Ile

Ile

390

Gly

Asp

TVT

Trp

His

470

Gly

Tyr

Gly

Leu

Ala
550

Phe G

Ser

Glu

375

His

Gln

Ser

Gly

Leu

455

Thr

Lys

Phe

Ile

535

Lys

Trp

Leu

360

Thr

Ser

Gln

Arg

Tyr

440

val

Ser

Lys

Tyr

Ala

520

Phe

Cys

Lys

His

Ala

Asn

Gln

Tyr

Asp

425

Thr

Pro

val

ala

Glu

505

Arg

Phe

Ile

Ser
585

Leu

Asp

Ser

Ala

410

val

Ser

TYL

Leu

490

val

Ser

Leu

570

Ala

929

YT

Gly

Trp

395

val

val

Ser

Thr

Asp

475

Pro

Asn

Leu

Asn

Ala

555

Pro

val

Gln

Asn

380

Ser

Glu

Met

Ile

Lys

460

Glu

Gly

Thr

His

Thr

540

Asp

Lys

val

Glu

365

val

Thr

Gly

Gln

445

Gly

Ile

Asn

Lys

Ser
525

His

Phe

Pro

Ile

Asn
Thr
Lys
His
Ile
430
Glu
Ala
Thr
Lys
Thr
510
Ala
Asn
Leu

Asn

Asn
590

Ile

Asp

Thr

Ser

415

Ile

Tyr

Ile

Tyr

495

Trp

val

Asp

ala

Leu

575

Gly

(113) JP 2004-535185 A 2004.11.25
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Phe

Pro
400
Ala
Phe
His
Val
Ser
480
Gly
Thr
Leu
Thr
Tyr
560

His

Ser
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val

Lys

625

Glu

Cys

Lys

Tyr
705

Tyx

Sex
785

Lys

WO 02/097120

Tyr

Tyr

610

Ser

Pro

Ala

Lys

690

Thr

Cys

Gln

His

Asp

770

Leu

Tyr

Ile

Ile

595

Lys

Ala

Trp

Lys

Ser

675

Cys

Lys

Lys

Glu

Ile

755

Asn

Thr

Thy

Ser

Phe

Pro

Gly

Glu

Thr

660

Cys

Ile

Ser

Cys

740

Ala

Thr

TyY
820

Gh‘/
Pro
Pro
Ser

645

Thr

His
Cys
725
Gln
Asp
Lys

Ser

Gln
805

Gly

Asn

Gly

630

Gly

ala

Ala

ala

val

710

Ser

ala

ala

Leu

Lys

790

Lys

Phe

Cys

615

Ile

Asn

Sex

Asn

Asn

695

Arg

Leu

Leu

Cys

Tyr

775

Glu

val

Trp

Sexr

600

Lys

Lys

Thxr

Asp

Thr

680

Ser

Asn G

Asn

Pro

Leu

760

Cys

val

Ser

Glu

Ser

aAla

Cys

Asn

ASD

665

Asn

Asn

Leu

Ala

745

Arg

Tyr

Glu

Pro

Asp
825

val Leu

Phe Arg

val Trp
635

Asn Ile
650

Arg Cys

Gly Cys

Cys Ser

Gln Tle
715

Asn Cys
730

His Leu

Val Asn

Asn Leu

Phe Val

795

Trp Val
810

Met Ser

10/29

Leu

Asp

620

Asn

Leu

Tyr

Gln

Met

700

Cys

Gln

Cys

Ser

Ser

780

Leu

Gly

Pro

Asn

605

Glu

Lys

Arg

Arg

Trp

685

Ser

Asn

Trp

Gly

Ser

765

Gly

Asp

Leu

Phe

Asp

Glu

Asn

Ala

Tyr

670

Cys

Val

Lys

Asp

Glu

750

Arg

Asn

Glu

Arg

Thr
830

Ile

Leu

His

Lys

655

Ala

Asp

Lys

Leu

Gln

735

Gly

Glu

Leu

Ile

Lys

815

Asn

(114) JP 2004-535185 A 2004.11.25
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Leu

Cys
640
Cys
Asp
Asp
Asn
Thr
720
Arg
Trp
Asn
Ala
Gln
800

Ile

Thx
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Thr

TYr

Ser
865

Lys

Gly
945

Cys

Gly

WO 02/097120

Leu

Leu
850

Met

Asn

Arg

Cys
330

Leu

Asn

Arg

Asp

Gln
1010

Asn
1025

Cys
1040

Gly
1055

Gln

835

Glu

Ala

Ala

Cys

Cys
9215

Leu G

Arg

Asp

Gly

Thr
295

Trp

Arg

Asn

Thr
900

val

Thr

Pro

Pro

980

Asn

Leu

Ala

Gly

Pro

885

Asp

Trp

Cys

Ser

965

Met

Leu C

Cys Pro Ala

Asn Val

Cys

Gln Asp Cys

Gln Cys

Pro

Ala

Leu

870

Cys

Asn

Ser

Gly
250

Asn

Lys

Cys

Met

Ala

Gly

val

855

val

Lys

Gly

Asn

Thr

935

Gln

Thr

Leu

Pro

Gln

Glu

840

Ala

Cys

Lys

Met

Ala

920

2la

Cys

Gly

Ile

Lys
1000

Cys

1015

Gln

Cys

1030

Pro

[ex

1045

Cys

Th

1060

Pro

Gly

Glu

Pro

Glu

905

Tyr

Thr

Leu

Arg

Gly
985

Asn Asp Ser Gly

845

Leu Lys Ala Asn

860

Lys Pro Val val
875

Cys Ser Leu Arg

890

Cys Met Txp Cys

Ile Ile Ser Phe

925

Cys Ser Pro Gln

940

Glu Gln Pro Gly
955

Gly His Cys Ile

970

Met His His Asn

Phe
Pro
Ser
Thr
Ser
210
Pro
Asn
Cys

Glu

Glu
990

Cys

Cys

Pro

Ser

895

Sexr

Cys

Gly

Gly

975

Met
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ala
Thr
Asn
880

Cys

Thr

Ser

Trp
960

Ser

Glu Lys 2Zsn Tyr Glu Trp Ser Phe
1005

Lys Asn

y Tyr Tyr

r Cys Ser

11729

Asn Gly His Ser

1020

Thr Cys Ile

Leu Thr Thr Gly Lys

1035

Gly Asp Pro Thr Asn

1050

Gly His Ala Asn Ile

1065
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Ser
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Phe
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Thr
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Fhe

Trp

Leu
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Gly

Ser

Ile

Asn

Ser

Lys

Phe

Ser

His

Ser

Ile

Arg

val

Lys
1075

Leu
1090

Thr
1105

Leu
1120

Ala
1135

ala
1150

Thr
1165

Asn
1180

Asn
1195

Asn
1210

Asn
1225

Cys
1240

Lys
1255

Glu
1270

Ala
1285

Cys

Cys

Cys

Leu

Asn

Ser

Ala

Asn

Phe

pPhe

Thr

Phe

Gln

Arg

Leu

Phe

Asp

Tyr

Gln

Pro

Asn

Gly

Ile

Arg

Iile

Leu

Thr

Gln

Glu

Cys

Ser

Tyr

Glu

Glu

Asn

Thr

Lys

Ser

Trp

Met

Ser

Cys

Gln

val
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Thx

Glu

Ser

Asp

Gln

Phe

Ile

Glu

Asn

Pro

Asp

Leu

Trp

Met

Gly

Th
1080

Asn
1095

Leu
1110

Asp
1125

Ser
1140

Asn
1155

Ser
1170

Tyr
1185

Pro
1200

Ile
1215

Leu
1230

Leu
1245

Ala
1260

Ala
1275

Ala
1290

Arg

Leu

Arg

Asn

Leu

Arg

Asn

Lys

val

Leu

Ser

Sexr

Glu

Gly

Tyx

Iie

His

Lys

Asn

Glu

Asp

Ile

Ile

Gln

val

Arg

Arg

Gln
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Ile
val
Asp
His
Asn
Ile
Glu
Ser
Thr
Gln
Phe
Ala
Arg
Pro

Thr
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Lys

Lys

WO 02/097120

Phe
1295

Glu
1310

Cys
1325

Gly
1340

Ala
1355

His
1370

<210> 3
<211> 8

<212>
<213>

<22
<22

0>
3> FLAG peptide sequence

<400> 3

Leu

Pro

Leu

Leu

Ser

Leu

PRT
Artificial Sequence

Arg

Cys

Pro

Ala

Rsp

Ser

Ala

Arg

Ile

Sexr

Thr

Pro

Gly

Gly

Ala

Lys

Arg

Leu
1300

Asn
1315

Ser

1330

Ser
1345

Asp
1360

Gln
1378

Glu

Arg

Ser

Ala

Lys

Asp Tyr Lys Asp Asp Asp Asp Lys
1 5

<210> 4
<211l> 5
<212> PRT
<213>
<220>
<223>
<400> 4

Gly Gly Gly Gly Ser
1 5

<210> S
<211> 6

<212>
<213>

<220>

<223>

<220>

PRT
Artificial Sequence

Peptide Linker

Peptide Linker

artificial Sequence

Gly

Ala

Gly

Leu

Thy

Thr

Ala

Ala

Ala

Ile

Ser

Cys

13/29

Pro

Val

Pro

Asp

Gly

val

Lys
1305

Leu
1320

Pro
1335

Ile
1350

Val
1365

Pro

Thr

Pro

Ser

Arg

Ile

val

Gly

Gln

Asn

(117)
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Ala

Gln
Gln

Arg
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<221> MISC_FEATURE
<222> {6)..(86)
<223> X is one or more repeats of GGGGS

<400> 5

Gly Gly Gly Gly Ser Xaa
1 5

<210> 6

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Peptide Linker

<400> 6

Gly Lys Ser Ser Gly Ser Gly Ser Glu Ser Lys Ser
1 5 10

<210> 7

<211> 14

<212> PERT

<213> Artificial Sequence

<220>
<223> Peptide Linker

<400> 7

Gly Ser Thr Ser Gly Ser Gly Lys Ser Ser Glu Gly Lys Gly

1 5 10
<210> 8
<211> 18

<212> PRT
<213> Artificial Sequence

<220>
<223> Peptide Linker

<400> 8

Gly Ser Thr Ser Gly Ser Gly Lys Ser Ser Glu Gly Ser Gly Ser Thr
1 5 10 is

Lys Gly
<210> 9
<21l> 18
<212> PRT

<213> Artificial Sequence
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<220>
<223> Peptide Linker

<400> 9

Gly Ser Thr Ser Gly Ser Gly Lys Pro Gly Ser Gly Glu Gly Ser Thr
1 5 10 15

Lys Gly
<210> 10
<211> 14
<212> PRT

<213> Artificial Sequence

<220>
<223> Peptide Linker

<400> 10
Glu Gly Lys Ser Ser Gly Ser Gly Ser Glu Ser Lys Glu Phe
1 5 10

<210> 11

<211> 27

<212> PRT

<213> Artificial Sequence

<220>
<223> Leucine Zipper Peptide

<400> 11
Pro asp Val ala Ser Leu Arg Gln Gln Val Glu Ala Leu Gln Gly Gin
1 5 15

Val Gln Hig Leu Gln Ala Ala Phe Ser Gln Tyr
5

<210> 12

<211> 33

<212> PRT

<213> Aartificial Sequence

<220>
<223> Leucine Zipper Peptide

<400> 12

Arg Met Lys Gly Ile Glu Asp Lys Ile Glu Glu Ile Leu Ser Lys Phe
1 5 10 15
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(120)
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Tyr His Ile Glu Asn Glu Ile Ala Arg Ile Lys Lys Leu Ile Gly Glu

<210>
<211>
<212>
<213>

20 25

13

5

PRT

Artificial Sequence

Peptide Localization Sequence

13

Lys Lys Lys Arg Lys
1 5

<210>
<21i>
<21l2»

<213>

<220>
<223>

<400>

Met Leu Arg Thr Ser Ser Leu Phe
1

Phe Arg Asn Ile Leu Arg Leu Gln
20

<210>
<211>
<212>
<213>

>

<
< >

REN

Q
3

5

<400>

14
26
PRT
Artificial Sequence

Peptide Localization Sequence

14

5

25

15

4

PRT

artificial Sequence

Peptide Localization Sequence

15

Lys Asp Glu Leu
1

<210>
<211>
<212>
<213>

<220>
<223>

16

4

BRT

Artificial Sequence

Peptide Localization Sequence

10

Ser Thr

16/29

Thr Arg Arg val Gln Pro Ser Leu
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Peptide Localization Sequence

any amino acid

WO 02/097120
<220>
<221> misc_feature
<222>  (4)..(4)
<223> X is any amino acid
<400> 16
Cys Ala Ala Xaa
1
<210> 17
<211> 4
<212> PRT
<213> Artificial Sequence
<220>
<223>
<220>
<221> Misc_feature
<222> (3)..(4)
<223> X is
<400> 17

Cys Cys Xaa
1

<210> 18
<311l> 4134
<212> DNA
<213> homo
<220>
<221> CDS
<222>  (1)..
<223>
<400> 18
atg gag ccg
Met Glu Pro
1
ceg gty ctg
Pro Val Leu
tgg ctg ctg
Trp Leu Leu
35
tac ctg gcg
Tyr Leu Ala
50

sapiens

(4134)

ggg
Gly

tgy
Trp
20

ctyg

Leu

cte
Lsu

gtc
val

agg
Arg

gac
Asp

tat
Tyxr

cgy
Arg

gct
Ala

999
Gly

get
Ala

gce
Ala

cgg
Arg

aac
Asn

cag
Gln
55

cge
Arg

ceg
Pro

agc
Ser
40

gtg
val

teg
Sex

gcg
2Ala
25

tog
Trp

tce

ggt gce
Gly 2la
i0

ggc ggt
Gly Gly

cty ctg
Leu Leu

cag tcc
Gln Ser

17/29

ceg
Pro

g9g
Gly

tge
Cys

aag
Lys
60

cag
Gln

gge
Gly

tat
Tyr
45

cce
Pro

ccy
Pro

gce
ala
30

gge
Gly

tge
Cys

gce
ala
15

tece

Ser

ttc
Phe

gag
Glu

(121)
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tee 48
Ser
tce 96
Ser
cte 144
Leu
agg 192
Arg
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act ggc toe tge ttc tec ggt cge tgt gtc aac tec acc tge ctg tge 240
Thr Gly Ser Cys Phe Ser Gly Arg Cys Val Asn Ser Thr Cys Leu Cys
65 70 75 80
gac ccg gge tgg gtt ggg gac cag tge cag cac tge cag ggc agg tto 288
Asp Pro Gly Trp Val Gly aAsp Gln Cys Gln His Cys Gla Gly Arg Phe
85 90 95
aag tta aca gaa cct tct gga tat tta aca gat gga cca att aac tat 336
Lys Leu Thr Glu Pro Ser Gly Tyr Leu Thr asp Gly Pro Ile Asn Tyr
100 105 110
aaa tat aaa aca aag tgt aca tgg cta att gaa ggce tat cca aat gea 384
Lys Tyr Lys Thr Lys Cys Thr Trp Leu Ile Glu Gly Tyr Pro &Asn Ala
113 120 125
gtg cta agy tta aga ttc aat cat ttt get aca gaa tgc age tgy gat 432
Val Leu Arg Leu Arg Phe Asn His Phe Ala Thr Glu Cys Ser Trp Asp
130 135 140
cat atg tat gtt tat gat gga gat tct ata tac geca cot tta gta get 480
His Met Tyr Val Tyr Asp Gly Asp Ser Ile Tyr Ala Pro Leu Val ala
145 i50 155 160
gta ctt agt gge ttg atc gtt cct gaa gty agg ggt aac gag acc gtg 528
val Leu Ser Gly Leu Ile Val Pro Glu val Arg Gly Asn Glu Thr val
165 170 175
cct gag gtg gte acg acg tet gge tac geg ctg cte cac ttt tte age 576
Pro Glu Val Vval Thr Thr Ser Gly Tyr &la Leu Leu His Phe Phe Ser
180 185 190
gat gct gea tat aac ¢ta act gge tte aac att ttt tat teg atc aat 624
Asp Ala Ala Tyr Asn Leu Thr Gly Phe Asn Ile Phe Tyr Ser Ile Asn
195 200 205
tce tgt cct aac aac tge tct ggt cat gga aag tgt aca acc agt gtc 672
Ser Cys Pro Asn Asn Cys Ser Gly His Gly Lys Cys Thr Thr Ser Val
210 215 220
tct gtt gea agt caa gtg tat tgt gaa tge gac aaa tac tgg aaa ggg 720
Ser Val Ala Ser Gln Val Tyr Cys Glu Cys Asp Lys Tyr Trp Lys Gly
225 230 235 . 240
gaa gca tgt gac att cct tac tgt aaa goe aat tgt ggg agt cca gat 768
Glu Ala Cys &sp Ile Pro Tyr Cys Lys Ala 2Zsn Cys Gly Ser Pro Asp
245 250 255
cat ggc tac tgt gac cta aca gga gag aaa ctco tgt gte tge aac gat 816
His Gly Tyr Cys Asp Leu Thr Gly Glu Lys Leu Cys Val Cys Asn Asp
260 265 270
agt tgg caa ggc cca gat tgt tct chtg aat gte cct tet act gag tct 864
Ser Trp Gln Gly Pro Asp Cys Ser Leu Asn Val Pro Ser Thr Glu Ser
275 280 285
tac tgg att ttg cca aat gtt aaa ccec tte age cet tee gta ggt cgg 912
Tyr Trp Ile Leu Pro Asn Val Lys Pro Phe Ser Pro Ser Val Gly Arg
290 295 300
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gce tca cat asa goa gtt tta cat ggg asa ttc atg tgg gtg att gga 960
Ala Ser His Lys Ala Val Leu His Gly Lys Phe Met Trp Val Ile Gly
305 310 315 320
gga tat act ttt aac tac agt tct ttt caa atg gtt ctg aat tac aat 1008
Gly Tyr Thr Phe Asn Tyr Ser Ser Phe Gln Met Val Leu Asn Tyr Asn
325 330 338
tta gaa agc agt ata tgg aat gta ggt get gta teca agg gge cct ctt 1056
Leu Glu Ser Ser Ile Trp Asn Val Gly Ala val Ser Arg Gly Pro Leu
340 345 350
cag aga tac gga cat tct ctt gee cte tat cag gaa aac atc ttt atg 1104
Gln Arg Tyr Gly His Ser Leu Ala Leu Tyr Gln Glu Asn Ile Phe Met
355 360 365
tac gga ggc aga atg gag acc agt gat gge aac gtc acc gat gaa tta 1152
Tyr Gly Gly Arg Met Glu Thr Ser Asp Gly Asn Val Thr Asp Glu Leu
370 375 380
tgy gtg ttt aac gta cgc agt caa tca tgyg agc acg aaa acc ccc act 1200
Trp Val Phe Asn Val Arg Ser Gln Ser Trp Sexr Thr Lys Thr Pro Thr
385 390 395 400
gte ctt gge cac agt cag cag tac get gty gag gga cac teg geoa cac 1248
val Leu Gly His Ser Gln Gln Tyr Ala Val Glu Gly His Ser Ala His
405 410 415
atc atg gag ctg gac agt aga gac gtg gtc atg att gtc ata ttt gga 1298
Ile Met Glu Leu Asp Ser Arg Asp Val Val Met Ile val Ile Phe Gly
420 425 430
tat tct gca ata tat ggc tat acc agc age ata cag gaa tac cat atc 1344
Tyr Ser Ala Ile Tyr Gly Tyr Thr Ser Ser Ile Gln Glu Tyr His Ile
435 440 445
tee teca aac act tgg cta gtt cca gaa acy aaa gga gec att gtg caa 1392
Ser Ser Asn Thr Trp Leu Val Pro Glu Thr Lys Gly Ala Ile val Gln
450 455 460
ggt gga tat ggc cac aca agt gtg tat gac gaa gtg acc aag tece atc 1440
Gly Gly Tyr Gly His Thr Ser val Tyr Asp Glu Val Thr Lys Ser Ile
465 470 475 480
tat gtt cac gga ggc tac aaa gca ttg cct gge aat aag tac ggy ctg 1488
Tyr Val His Gly Gly Tyr Lys Ala Leu Pro Gly Asn Lys Tyr Gly Leu
485 490 495
gty gac gac ctc tat aag tac gaa gtc aac acc agg act tgg act att 1536
Val Asp Asp Leu Tyr Lys Tyr Glu Val Asn Thr Arg Thr Trp Thr Ile
500 505 510
ttg aaa gaa agt ggg ttt gcc aga tac ctt cac tca gct gtt ctt atc 1584
Leu Lys Glu Ser Gly Phe Ala Arg Tyr Leu His Ser Ala Val Leu Ile
515 520 525 '
aat gga gct atg ctt att ttt gga gga aat acc cat aat gat act tce 1632
Asn Gly Ala Met Leu Ile Phe Gly Gly Asn Thx His Asn Asp Thr Ser
530 535 540
19/29



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(124) JP 2004-535185 A 2004.11.25

WO 02/097120 PCT/US02/16391
cty agt aac ggt gca aaa tgt ttt tet goe gat tte ctg gea tat gac 1680
Leu Ser Asn Gly Ala Lys Cys Phe Ser Ala Asp Phe Leu Ala Tyr Asp
545 550 555 560
ata gct tgt gac gaa tgg aag aca ttg cct aaa cca aat ctc cat aga 1728
Ile Ala Cys asp Glu Trp Lys Thr Leu Pro Lys Pro Asn Leu His Arg
565 570 575
gac gtc aac cga ttt ggg cat tct geca gtc gtc atc aat ggcj tca atg 1776
Asp Val Asn Arg Phe Gly His Ser Ala val val Ile Asn Gly Ser Met
580 585 590
tat ata ttt ggt gga ttt tet agt gta cte ctt aat gat atc ctt gty 1824
Tyr Ile Phe Gly Gly Phe Ser Ser Val Leu Leu Asn Asp Ile Leu Val
595 600 605
tat aaa ccc cca aat tgc aaa get ttc cga gat gaa gaa ctyg tge aga 1872
Tyr Lys Pro Pro Asn Cys Lys Ala Phe Arg Asp Glu Glu Leu Cys Arg
610 615 620
aac got ggt cca ggg ata aaa tgt gtt tgg aat aag aat cac tgt gaa 1920
Asn Ala Gly Pro Gly Ile Lys Cys Val Trp Asn Lys Asn His Cys Glu
625 630 635 640
tct tgg gag tct ggyg aat aca aat aat att ctc aga goc aag tge cct 1368
Ser Trp Glu Ser Gly Asn Thr Asn Asn Ile Leu Arg Ala Lys Cys Pro
645 650 55
ccc aag aca gct get acc gat gac aga tgt tac aga tat get gac tgt 2016
Pro Lys Thr Ala Ala Thr Asp Asp Arg Cys Tyr BArg Tyr Ala Asp Cys
660 665 670
gcc agc tgc aca gcc aac acg aac ggg tge cag tgg tgt gac gac aag 2064
Ala Ser Cys Thr Ala Asn Thr Asn Gly Cys Gln Trp Cys Asp Asp Lys
675 680 685
aaa tgc atc tca gee age agc aac tge age acg tct gte aga aac tac 2112
Lys Cys Ile Ser Ala Ser Ser Asn Cys Ser Thr Ser Val Arg Asn Tyr
690 695 700
act aaa tgt cat ata aga aat gag cag att tgt aac aaa ctt aca agce 2160
Thr Lys Cys His Ile Arg Asn Glu Gln Ile Cys Asn Lys Leu Thr Ser
705 710 715 720 :
tgt aama agc tgt tca ctc aac ttg aat tge cag tgy gat cag cgg cag 2208
Cys Lys Ser Cys Ser Leu Asn Leu Asn Cys Gln Trp Asp Gln Arg Gln
725 730 735
cag gaa tgt cag gct ttg cca get cac cthb tgt gga gaa ggc tgg aat 2256
Gln Glu Cys Gln Ala Leu Pro Ala His Leu Cys Gly Glu Gly Trp Asn
740 745 750
cat gtt ggg gac gct tgt ctt cga atc ast tce agt cga gaa age tat 2304
His val Gly Asp Ala Cys Leu Arg Ile Asn Ser Ser Arg Glu Ser Tvr
755 760 765
gat aat gcc aaa ctt tat tge tat aac ctc agt gga aat cté gee teo 2352
Asp Asn Ala Lys Leu Tyr Cys Tyr Asn Leu Ser Gly Asn Leu Ala Ser
770 775 780
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ctg acc acg tcc aag gag gty gag ttt gtg ttg gat gaa ata cag aag 2400
Leu Thr Thr Ser Lys Glu Val Glu Phe Val Leu Asp Glu Ile Gln Lys
785 780 795 800
tte aca cag cag aaa gtg tca ccg tgg gta gge cta cgc aag atc aac 2448
Phe Thr Gln Gln Lys Val Ser Pro Trp Val Gly Leu Arg Lys Ile Asn
805 810 815
ata tcc tac tgg gga tgyg gag gac atg tct cct ttc aca aat aca agce 2496
Ile Ser Tyr Trp Gly Trp Glu Asp Met Ser Pro Phe Thr Asn Thr Ser
820 825 830
ctg cag tgg ctt cct ggt gag cca aat gac tet gga ttc tgt gcc tac 2544
Leu Gln Trp Leu Pro Gly Glu Pro Asn Asp Ser Gly Phe Cys Ala Tyr
835 840 . 845
tta gaa agg gct gca gtg gca ggg tta aaa gca aac cct tge aca tce 2592
Leu Glu Arg Ala Ala Val Ala Gly Leu Lys Ala Asn Pro Cys Thr Ser
850 855 860
atg gca gat gga ctc gtt tgt gaa aag cct gta gta agec cca aat cag 2640
Met Ala Asp Gly Leu Val Cys Glu Lys Pro Val Val Ser Pro Asn Gln
865 870 875 880
aac gcg agg ccg tge aag aag ccg tge tce ctg agg acce tee tge geco 2688
Asn Ala Arg Pro Cys Lys Lys Pro Cys Ser Leu Arg Thr Ser Cys Ala
885 890 895
aac tgc acg agc agce ggc atg gag tge atg tgg tge age age acyg aag 2736
Asn Cys Thr Ser Ser Gly Met Glu Cys Met Trp Cys Ser Ser Thr Lys
900 905 910
cge tgt gtg gac tcc aac got tac atc atc tecec tit ccc tac gga cag 2784
Arg Cys Val Asp Ser Asn Bla Tyr Ile Ile Ser Phe Pro Tyr Gly Gln
915 920 925
tge ctg gag tgg cag act gce acc tge tecg cct caa aat tgt tct gog 2832
Cys Leu Glu Trp Gln Thr Ala Thr Cys Ser Pro Gln Asn Cys Ser Gly !
930 935 940
tta aga acc tgt gga cag tgc ttg gag cag cca ggg tgt gge tgg tgco 2880
Leu Arg Thr Cys Gly Gln Cys Leu Glu Gln Pro Gly Cys Gly Trp Cys
945 950 955 960
aac gat cct agt aac aca gga aga ggc tat tge atc gaa ggg tcet tee 2928
Asn Asp Pro Ser Asn Thr Gly Arg Gly Tyr Cys Ile Glu Gly Ser Ser
965 970 975
cgg goc cca atg aaa cte gtg ggy gtc cac aac agt gac gtg gtt ctt 2976
Arg Gly Pro Met Lys Leu Val Gly Val His Asn Ser Asp val val Leu
980 985 990

gac acc agc ctc tgce ccc aag gayg aag aac tac gag tgg tct ttb atce 3024
Asp Thr Ser Leu Cys Pro Lys Glu Lys Asn Tyr Glu Trp Ser Phe Ile

995 1000 1005
cag tgt cca get tge cag tgt aat gga cac agc acg tgc atc aac 3069
Gin Cys Pro Ala Cys Gln Cys 2Asn Gly His Ser Thr Cys ‘Ile Asn
1010 1015 1020
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tgt
Cys

g99
Gly

cac
His

ggt
Gly

aat
Asn

cag
Gln

gce
Ala

gac
Asp

tgg
Trp

cct

tce
Ser

tat
Tyr

gcg
aAla

gte
val

WO 02/097120
aac gtc tgt
Asn Val Cys
1025

cag gaa tgc
Gln Glu Cys
1040

cag tge aca
Gln Cys Thr
1055

cty cac acg
Leu His Thr
1070

gac cag tgc
Asp Gln Cys
1085

cca  ctt agg
Pro Leu Axg
1100

ttt acc ttc
Phe Thr Fhe
1115

atc aac ttc
Ile BAsn Phe
1130

att tcg att
Tle Ser Ile
1145

tca gtt ggc
Ser vVval Gly
1160

ata gtt tect
Ile val Ser
1175

tat gaa aaa
Tyr Glu Lys
1190

gtg tat gtc
val Tyr val
1205

ttt  tca caa
Phe Ser Gln
1220

acc  tte tte
Thr Phe Phe
1235

gag
Glu

atg
Met

get
Ala

gga
Gly

cag
Gln

999
Gly

age
Ser

atc
Ile

aat
Asn

tea
Ser

aag
Lys

ttt
Phe

agce
Ser

cac
His

agt
Ser

cag
Gln

cca
Pro

tge
Cys

aag
Lys

cta
Leu

aca
Thr

teg
Leu

gee
Ala

gct
Ala

aca
Thr

aca
Thr

aac
Asn

aac
Asn

aac
Asn

tgt
Cys

tgt
Cys
1030

jejefel
Gly
1045

acg
Thr
1060

tgt
Cys
1075

tgt
Cys
1090

tge
Cys
1105

cty
Leu
1120

aac
Asn
1135

tee
Ser
1150

ggt
Gly
1165

aat
Asn
1180

ttc
Phe
1195

tte
Phe
1210

acy
Thr
1225

ttt
Phe
1240

aag
Lys

tac
Tyr

tge
Cys

tte
Ehe

gac
Asp

tat

cag
Gln

cca
Pro

aac
Asn

gga
Gly

ata
Ile

aga
Arg

tce
Ser

ate
Ile

tta
Leu

gge
Gly

tgc
Cys

tet
Ser

tac
Tyr

gaa
Glu

gag
Glu

aac
Asn

acc
Thr

aag
Lys

age
Ser

tgg
Trp

atg
Met

tct
Ser

cte
Leu

gga
Gly

age
Gly

aca
Thr

gaa
Glu

agt
Ser

gat
Asp

cag
Gln

ttt
Phe

ata
Ile

gaa
Glu

aat
Asn

cct
Pro

gat
Asp

tta
Leu
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acc
Thr

gac
Asp

cat
His

acc
Thr

Asn

ctt
Leu

gac
Asp

tca
Ser

aat
Asn

ket
Ser

tac
Tyr

cct
Pro

att
Ile

cte
Leu

cty
Leu

act
Thx
1035

cca
Pro
1050

gcg
Ala
1065

aag
Lys
1080

cge
Arg
1095

cty
Leu
1110

cgg
Arg
1125

aac
Asn
1140

cte
Leu
1155

999
1170

aga
Arg
1185

aat
Asn
1200

aaa
Lys
1215

gtg
val
1230

ctg
Leu
1245

g9g
Gly

acc
Thr

999
Gly

tat
Tyr

att
Ile

cac
His

Lys

aac
Asn

gaa
Glu

gac
Asp

ate
Ile

ata
Ile’

cag
Gln

gtg
Val

cga
Arg

aac
Asn

gtc
val

ate
Ile

gtt
val

gac
Rsp

cac
His

aac
Asn

att
Ile

Jag
Glu

age
Ser

aca
Thr

cag
Gln

tte
Phe

gct
Ala

(126)
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cag 3114
Gln
ggt 3159
Gly
tgt 3204
Cys
aag 3249
Lys
ggt 3294
Gly
tac 3339
Tyx
act 3384
Thr
ttg 3429
Leu
acg 3474
Thr
act 3519
Thr
ttt 3564
Phe
ttt 3609
Phe
att 3654
Ile
tet 3699
Phe
gct 3744
Ala
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gty
val

gag
Glu

gct
aAla

ttt
Phe

gaa
Glu

tgt
Cys

gge
Gly

<210>
<211>
<2125
<213>

<400>

WO 02/097120

gte
Val
1250

caa
Gln
1265

tet
Sex
1280

ctg
Leu
1295

cce
Pro
1310

cta
Leu
1325

ctt
Leu
1340

tct
Ser
1355

ctc
Leu
1370

19
1378
PRT
homo

19

tgg
Trp

cty
Leu

gtt
val

cga
Arg

tge
Cys

ccg
Pro

gct
Ala

gat
Asp

tee
Sexr

Met Glu Pro

Pro Val Leu

Trp Leu Leu

35

Tyr Leu Ala

50

aag
Lys

ctt
Leu

gat
Asp

999
Gly

gct
2ala

aga
Arg

atc
Ile

aat
Asn

aca

Thr

sapi

Gly

Trp

20

Leu

atc
Ile

cga
Arg

gta
val

ceca
Pro

ggg
Gly

gga
Gly

gco
ala

aaa
Lys

cgt

Arg

ens

val

Arg

Asp

aaa
Lys

gaa
Glu

gee
Ala

tta
Leu

aac
Asn

tct
Ser

agt
ser

gac
Asp

caa
Gln

Arg

Ala

Gly

Tyr Ala

Gly Phe Leu

Cys Glu Arg

caa act tgc tgg get tet  cgt
Gln Thr Cys Trp Ala Ser Arg
1255 1260
cga cag cag atg goc age cgt
Arg Gln Gln Met Ala Ser Arg
1270 1275
ctg gaa gta gga gct gaa cag
Leu @lu val Gly ala Glu Gln
1285 1290
gag ggt gcc cct aag cca  ata
Glu @ly Ala Pro Lys Pro Ile
1300 1305
aga gct get gbtc ctg act gty
Arg Ala Ala Val Leu Thr Val
1315 1320
tca ggo goc cca cec cet ggou
Ser Gly Ala Pro Pro Pro Gly
1330 1335
gcec ctg ata gac atc tca cag
Ala Leu Ile Asp Ile Ser Gln
1345 1350
aag act tct gga gtc cge aat
Lys Thr Ser Gly val Arg Asn
1360 1365
gga act tgt gte
Gly Thr Cys Val
1375
Ala Arg Ser Gly Ala Pro Gln
10
Arg Pro Ala Gly Gly Gly Gly
25 30
Asn Ser Trp Leu Leu Cys Tyr
40 45
Gln val Ser Gln Ser Lys Pro
85
23/29

cag

Arg

cce
Pro

aca
Thr

‘gec

Ala

tte
Phe

cag

Gln

cag
Gln

cg9
Axg

15

(127)
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agy 3789
Arg
ttt 3834
Phe
gac 3879
Asp
ate 3924
Ile
cte 3969
Leu
tca 4014
Ser
aag 4059
Lys
aag 4104
Lys

4134

Pro Ala Ser

Ala Ser Ser
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Thr

65

Lys

Lys

His
145

val

Ser
225

Glu

TYyr

WO 02/097120

Gly

Pro

Leu

Tvr

Leu

130

Met

Leu

Glu

Ala

Cys

210

val

Ala

Gly

Tx)

Trp
290

Ser

Gly

Thr

Lys

11s

Arg

Tvyr

Ser

val

2la

195

Pro

Ala

Tyr

Gln
275

Ile

Cys

Trp

Glu

100

Thr

val

Gly

Val

180

Tyr

Asn

Ser

Asp

Cys

260

Leu

Phe

val

85

Pro

Lys

Aryg

Leu

165

Asn

Asn

Gln

ile
245

Pro

Ser

70

Gly

Ser

Cys

Phe

AsSp

150

Thr

Leu

Cys

val

230

Leu

Asp

Asn

Gly

Asp

Gly

Thr

Asn
135

Ser

Thr

Ser

21s

Tyr

TYyr

Thr

Cys

val
295

Arg

Gln

Tyxr

Trp

120

His

Asp

Pro

Gly

Gly

200

Cys

Cys

Gly

Ser

280

Lys

Cys

Cys

Leu

105

Leu

Phe

Ser

Glu

Tyr

185

Phe

His

Glu

Lys

Glu

265

Leu

Pro

Val

Gln

S0

Thr

Ile

Ala

Ile

val

170

Ala

Asn

Gly

Cys

Ala

250

Asn

Phe

24/29

Asn

75

His

Asp

Glu

Thr

Tyr

155

Leu

Ile

Lys

Asp

235

Asn

Leu

Val

Ser

Ser

Cys

Gly

Gly

Glu

140

Ala

Gly

Leu

Phe

Cys

220

Lys

Cys

Cys

Pro

Pro
300

Thr

Gln

Pro

TYY

125

Cys

Pro

Asn

His

Tyr

205

Thr

Tyr

val

Cys

Gly ?

Ile

110

Pro

Ser

Leu

Glu

Phe

190

Ser

Thr

Trp

Ser

Cys

270

Thr

Val

Leu

95

Asn

Asn

Trp

Val

Thr

175

Phe

Tle

Sexr

Lys

Pro

255

Asn

Glu

Gly
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Cys
80

Phe
Tyr
Ala
Asp
ala
160
val
Ser
Asn
val
Gly
240
Asp
Asp

Ser

Arg
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ala
305

Gln

Tyr

Trp

385

Val

Tyr

Gly
465

Tyx

WO 02/097120

Ser

Glu

arg

Gly

370

val

Leu

Met

Ser

Ser

450

Gly

val

Asp

Lys

Gly
530

His

Thr

Ser

Tyr

355

Gly

Phe

Gly

Ala
435

Asn

Tyr G

His

Asp

Glu

515

Ala

Lys

Phe

Ser
340

Gly F

Arg

Asn

His

Leu

420

Ile

Gly

Leu
500

Met

Ala

Asn
325

Met

val

Sexr

405

Asp

TYY

Trp

His

Gly

485

Tyr

Gly

Leu

val

310

TYY

Trp

Ser

Glu

Arg

390

Gln

Ser

Gly

Leu

Thr

470

Tyr

Lys

Phe

Ile

Ser

Asn

Thr

375

Ser

Gln

Arg

Tyr

Val

455

Ser

Lys

Tyr

Ala

Phe
535

His

Ser

val

Ala

360

Gln

Tyr

Asp

Thr

440

val

Ala

Glu

Arg

520

Gly

Phe

Gly

345

Asp

Ser

Ala

val

425

Sex

Glu

Tyx

Leu

val

505

Tyr

Gly

Lys Phe
315

Gln Met
330
Tyr Gln
Gly Asn
Trp Ser
395
val Glu
410
Val Met
Ser Ile
Thr Lys
asp Glu
475

Pro Gly
490
Asn Thr

Leu His

Asn Thr

25/29

Met

val

Ser

Glu

val

380

Gly

Ile

Gln

Gly

460

Asn

Arg

Ser

His
540

Trp

Leu

Arg

Asn

365

Lvs

His

val

Glu

445

Ala

Thr

Lys

Thr

525

Asn

val
Asn
Gly
350
Asp
Thr
Ser
Ile
430
Tyr
Ile
Lys
TYYX
Trp

510

ASp

Ile

TYyYX

335

Phe

Glu

Pro

Ala

415

Phe

His

Val

Ser

Gly

495

Thr

Leu

Thr
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Gly
320
Asn
Leu
Met
Leu
Thr
400
His
Gly
Ile
Gln
Ile
480
Leu
Ile

Ile

Sexr
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Leu
545

Tyr

Tyxr

Asn
825

Lys

Thr
705

Cys

WO 02/097120

Ser

ala

val

Ile

Lys

610

Ala

Trp

Lys

Ser

Cys

690

Lys

Lys

Glu

val

Asn
770

Asn

Cys

Asn

Phe

595

Pro

Gly

Glu

Thr

Cys

675

Ile

Cys

Ser

Cys

Gly

755

Ala

Gly

Asp

Arg

580

Gly

Pro

Pro

Sex

Ala

660

Thr

Ser

His

Cys

Gln

740

Asp

Lys

Ala

Glu

565

Phe

Gly

Asn

Gly

Gly

645

2ala

Ala

Ala

Ile

Ser

725

Ala

Ala

Leu

Lys

550

Txp

Gly

Phe

Cys

Ile

630

Asn

Thr

Asn

Ser

Arg

710

Leu

Leu

Cys

Cys

Lys

His

Ser

Lys

615

Lys

Thr

Thr

Ser

695

Asn

Asn

Pro

Leu

Cys
775

Phe

Thr

Ser

Ser

600

ala

Cys

Asn

Asp

Asn

680

Asn

Glu

Leu

Ala

Arg

760

Tyr

Ser

Leu

Ala

585

Val

Fhe

val

Asn

Arg

665

Gly

Cys

Asn

His

745

Ile

Asn

Ala

Pro
570

Asp
555

Lys

val val

Leu

Trp

Ile

650

Cys

Cys

Ser

Ile

Leu

Asp

Asn

635

Leu

Tyx

Gln

Thr

Cys
715

Cys Gln

730

Leu Cys

Asn

Leau

26/29

Ser

Ser

Phe

Pro

Ile

Asn

Glu

620

Lys

Arg

Arg

Trp

Ser

700

Asn

Trp

Gly

Ser

Gly
780

Leu

Asn

Asn

Asp

605

Glu

Asn

ala

Tyr

Cys

685

val

Asp

Glu

Arg

765

Asn

ala

Leu

Gly

590

Ile

Leu

His

Lys

Ala

670

Asp

Arg

Leu

Gly
750

Glu

Leu

Tyr

His

575

Leu

Cys

Cys

Cys

655

Asp

Asp

Asn

Thr

Axg

735

Trp

Ser

Ala
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ASp
560
Arg
Met
val
Arg
Glu
640
Pro

Cys

Lys

Ser
720

Gln

Asn

Ser
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Leu
785

Ile

Met ?

865

Arg C

Cys

Leu
945

Asp

Gln

WO 02/097120

Thr

Thr

Ser

Gln

Glu

850

ala

Cys

Leu

930

Arg

Asp

Gly

Thr

Cys
1010

Thr

Gln

Tyr

Trp
835

Arg

Thr

Pro

Pro

Ser
995

Pro Ala Cys Gln Cys

Ser

Gln

Trp

820

ala

Gly

Pro

Ser

900

Asp

Trp

Cys

Ser

Met
980

Ala

Leu

Cys

885

Ser

Gln

Gly

Asn

965

Lys

cys

Glu
790

val

Gly

val

val

870

Lys

Gly

Asn

Thr

Gln

950

Thxr

Leu

Pro

val

Ser

Glu

Glu

ala

855

Cys

Lys

Met

ala

aAla

935

Cys

val

Lys

Glu

Pro

Asp

Pro

840

Glu

Pro

Glu

Leu

¢ Arg

Gly

Glu
1000

Phe

Trp

Met

825

Asn

Leu

Lys

Cys

Cys

205

Cys

Glu

Gly

val
985

Lys Asn Tyr Glu Trp

val

val

810

Asp

Lys

Pro

Ser

890

Ile

Ser

Gln

TYY

970

His

Leu

795

Gly

Pro

Ser

Ala

val

875

Leu

Trp

Ser

Pro

Pro

955

Asn

Asp

Leu

Phe

Gly

Asn

860

val

Arg

Cys

Phe

Gln
940

Gly T

Ile

Ser

Glu

Arg

Thr

FPhe

845

Pro

Ser

Thr

Ser

Pro

925

Asn

Glu

Asp

Ile

Lys

Asn
830

Pro
Ser
Ser
910
Tyr
Cys
Gly
Gly

Val
990

Gln

Ile

815

Thr

Ala

Thr

Asn

Cys

895

Thr

Gly

Ser

Trp

Sexr

975

Val
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Lys
800
Asn
Ser
Tyr
Ser
Gln
880
Ala
Lys
Gln
Gly
Cys
960

Ser

Leu

Ser Phe Ile

1005

Asn Gly His Ser Thr Cys Ile Asn
1020
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Cys

Gly

Gln

Tyr

Val

WO 02/097120

Asn
1025

Gln
1040

Gln
1055

Leu
1070

Asp
1085

Pro
1100

Phe
1115

Ile
1130

Ile
1145

Ser
1160

Ile
1175

Tyr
1190

Val
1205

Fhe
1220

Thr
1235

val

Cys

His

Gln

Leu

Thr

Asn

Ser

Val

Val

Glu

Tyxr

Phe

Cys

Cys

Thr

Thr

Arg

Phe

Phe

Ile ?

Gly

Ser

Lys

val

Gln

Phe

Glu

Het

Ala

Gly

Gly

Ser

Ile

Ser

Lys

Phe

Ser

His

Ser

Pro

Cys

Lys

Leu

Thr

Leu

ala

Ala

Thr

Thr

Asn

Asn

Asn

Cys

Cys
1030

Gly
1045

Thr
1060

Cys
1075

Cys
1090

Cys
1105

Leu
1120

Asn
1135

Ser
1150

Gly
1165

Asn
1180

Phe
1195

Phe
1210

Phe
1240

Lys

Tyr

Cys

Asp

Tyr

Gln

Pro

Asn

Gly

arg

Ser

Ile

Leu

Asn

Tvr

Gly

Cys

Ser

Glu

Glu

Asn

Thr

Lys

Ser

Trp

Met

Ser

Leu

Gly

Gly

Thr

Glu

Ser

Gln

Phe

Ile

Glu

Asn

Pro

Asp

Leu
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Thr

Asp

His

Thr

Asn

Leu

Ser

Asn

Ser

Tyr

Pro

Ile

Leu

Leu

Thr
1035

Pro
1050

Ala
1065

Lys
1080

Arg
1085

Leu
1110

Arg
1125

Asn
1140

Leu
1155

Gly
1170

Arg
1185

Zsn
1200

Lys
1215

Val
1230

Leu
1248

Thr

Asn

Gly

Tyxr

Ile

His

Lys

Glu

Asp

Ile

Tle

Gln

val

Asn

val

1
I
3

val

Asp

His

Asn

Ile

Glu

Thr

Gln

Phe
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Gln
Gly
Cys
Lys
Gly
TVr
Thr
Leu
Thr
Thr
Phe
Phe
Ile
Phe

Ala
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Thr

Gln

Glu

Gly

Ala

Gly

Leu

Thr

Thr

WO 02/097120

Val val Trp Lys Ile Lys Gln
1250 1255

Glu Gln Leu Leu Arg Glu Arg
1265 1270

ala Ser Val Asp Val Ala Leu
1280 1285

Phe Leu Arg Gly Pro Leu Glu
1295 1300

Glu Pro Cys Ala Gly Asn Arg
1310 1315

Cys Leu Pro Arg Gly Ser Ser
1325 1330

Gly Leu Ala Ile Ala Ser Ala
1340 1345

Pro Ser Asp Asn Lys Asp Lys
1355 1360

His Leu Ser Thr Arg Gln Gly
1370 1375

<210> 20

<211> 35

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR Primer; sense strand

<400> 20

Cys

Gln

val

Ala

Ala

Ala

Ile

Ser

Cys

Trp

Met

Gly

Pro

Val

Pro

Asp

Gly

val

caatatctgy ggaagagact tctatagttt ccaag

<210> 21
<211> 36
<212> DNA
<213>
<220>
<223>
<400> 21

Artificial Seguence

PCR Primer; Antisense strand

ggtttccatt tctcagacac aagttcectty acgtgt

29/29

Ala

ala

ala

Lys

Leu

Pro

Ile

val

Ser
1260

Ser
1275

Glu
1290

Pro
1305

Thr
1320

Pro
1335

Ser
1350

Arg
1365

Arg

Arg

Gln

Ile

val

Gly

Gln

Asn

Arg

'Pro

Thr

Ala

Phe

Gln

Arg
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Arg

Phe

Asp

Ile

Leu

Ser

Lys

Lys

35

36
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