24.11.2006 1 | MMUNOGLOBULI N- DOVAI N CONTAI NI NG CELL SURFACE RECOGNI TI ON
MOLECULES This invention relates to novel proteins (ternmed | NSPG62 and

| NSPGB5), herein identified as immunoglobulin domain-contai nigy1¢ebbs
surface recognition nolecules and to the,use of 5 these proteins and
nucl eic acid sequences fromthe encodi ng ‘genes in the diagnosis,

bl i cat  one.ci t SOTERGGEQHEUE RS oMARN BERT RGP ERTIRAgR” P2t o
BACKGROUND 10 The process of RragcNIssoNevol.sCcpigsent |y under goi ng a
fundanmental revolution as the era of functional genom cs cones of age. The

term " funcirhQNale@BABLES to ABRI pRSteihn® (RAneARPSRERMnUUINSPS5 5 nileR RERHRL | CS

tools to ascribe function to protein sequences of Interest.” Such tools are
beconi ng i axmemshegidhulmebessacyntagingellspaect wtogpemer mbleonlesp indwohe neeof
data is ra idl%/PouI gacidn he a&él%}ﬁ% of Lese rch | aboratori.es,to,.assign
functio 5 RS PRApTYAF Al GTRiTREs, TAY BeoTIPEPReEIES 1E JBF i5ReFRase
i n pot ency paRentidh AQGHhARN of BRSReL 00l s are rapidly replacing the
conventional techniques of biochem cal characterisation. |Indeed, the

advanced biygj I<C I A0 i fyd e,.pr; lAvend i are
now capabl eAq)llo lﬂ%l%?%ﬂusf ? ?t%ﬁg)@razlg I'?és;1 t iaEp 1\%\‘%?9% gﬁ(%c?g%&%e%r?eleé&(;?&g{ggflﬁ eHc can
be pl aced. rdéeNer.i ous institutions and conmercial organi sations are

exam ni ng sequence data as they becone avail able and significant

di scoveri eBAXTKGROUNDTRdE Oon an on-going basis. However, there remains a
continuing need to identify and characterise further genes and the

pol ypepto dese phksd draiueosesery aSprt@hfetisddrebink @SRaddier®d Geddditidl Mdhe era
di scovery. Recently, a remarkable tool for the evaluation of sequences of

unknown f upEtfiestionals ggwarcs eemdewé| agged hbytetth e fappionelagenohyes”t dpligs de eant

i nventi on. I.Sat .1S..a S y.St er.hed the Biopendi um search
dat abase, g ??;IP gclhslﬂﬁ‘r%lenggodgﬁngo%%ggs Wscﬁ fggg&ffunﬁxmngtofé tg Jase s f/ss frﬂélrlﬁ lest.

consi sts oRudntddl egriacesimaindrdasiagy G esSsaBahe theUspebd) o lgeidrht@drab¥ sequence
technol ogy and containing information generated froman all- b%{- al |
conpar i sond#p 1rapidhyquipasing the fPditn ofresearsd) laberatopiey) te agpigmh BwstionotoTthesej m
behi nd el nt: i of these sequence data from separate data resources
isto fc%ngfd?néelﬁgé(ﬁ}cr}uh% data as possible, relating both to the sequences

thensel VeSA%nﬁo}n?ormatics tools increase in potency and in accuracy, these tools are rapidly

replacing the conventional techniques of biochemical characterisation. Indeed, the
advanced bioinformatics tools used in identifying the present invention are now capable of

outputting results in which a high degree of confidence can be placed.

20 Various institutions and commercial organisations are examining sequence data as they
become available and significant discoveries are being made on an on-going basis.
However, there remains a continuing need to identify and characterise further genes and

the polypeptides that they encode, as targets for research and for drug discovery.

Recently, a remarkable tool for the evaluation of sequences of unknown function has been
25 developed by the Applicant for the present invention. This tool is a database system,
termed the Biopendium search database, that is the subject of WO 01/69507. This database
system consists of an integrated data resource created using proprietary technology and
containing information generated from an all-by-all comparison of all available protein or

nucleic acid sequences.

30 The aim behind the integration of these sequence data from separate data resources is to

combine as much data as possible, relating both to the sequences themselves and to
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membrane. In most cases, but not all, proteins are directed to the endoplasmic reticulum
and into secretory vesicles by a signal peptide. Signal peptides are cis-acting sequences
20 that affect the transport of polypeptide chains from the cytoplasm to a membrane bound
compartment such as a secretory vesicle. Polypeptides that are targeted to the secretory
vesicles are either secreted into the extracellular matrix or are retained in the plasma
membrane. The polypeptides that are retained in the plasma membrane will have one or
more transmembrane domains. Examples of signal peptide containing proteins that play a

25 central role in the functioning of a cell are cytokines, hormones, extracellular matrix

proteins, adhesion molecules, receptors, proteases, and growth and differentiation factors.

IMMUNOGLOBULIN DOMAIN-CONTAINING CELL SURFACE
RECOGNITION MOLECULES

Immunoglobulin domain-containing cell surface recognition molecules have been shown to
30 play a role in diverse physiological functions, many of which can play a role in disease
processes. Alteration of their activity is a means to alter the disease phenotype and as such

identification of novel immunoglobulin domain-containing cell surface recognition



identification of novel immnogl obulin domain-containing cell surface
recognition 24.11.2006 nolecules is highly relevant as theyzqaw PHGY a
role in many di seases, particularly inflammtory di sease, oncol ogy, and
cardi ovascul ar di sease. | nmunogl obulin d?nain- containing cell surface
recognition nolecules are involved in a ange of biological processes
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The detailed characterisation of the structure and function of several immunoglobulin-
domain containing cell surface recognition molecule families has led to active programs by
a number of pharmaceutical companies to develop modulators for use in the treatment of
diseases involving inflammation, oncology, neurology, immunology and cardiovascular
25 function. Immunoglobulin domain containing cell surface recognition molecules are
involved in virtually every aspect of biology from embryogenesis to apoptosis. They are
essential to the structural integrity and homeostatic functioning of most tissues. It is therefore
not surprising that defects in immunoglobulin domain containing cell surface recognition
molecules cause disease and that many diseases involve modulation of immunoglobulin

30 domain containing cell surface recognition molecule function. The members of this family

are described below in Table 1.



30 domai n containing cell surface recognition nolecule function. The
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30 Table 1: Immunoglubulin domain-containing cell surface recognition molecules

Receptor Ligand Distribution




Receptor Ligand Distribution 24.11.2006 6 |CAM1 LFA-1 (CDll a/ CD18)
W despread, endothelial cells, fibrob 5 Ig domains Mac-1 (CD11b/ CDI 8),
epi thel i um nonocytes, |ynphocytes, den CD43 cells, chondrocyteg4. 1l
LFA-1 (CDIlIb) endothelial cells (high): |lynphocytes, nono( 2 Ig domains
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monocyt es| IGAdGEh nuslLEAdeld 1bbone na | shéothelisl lcslls KGEM: NGANModytssamonoSO4
Neural ce éﬁg rruscl e MADCAM 1 a4p7, L- sel|lédataphilBeyaelets (oa)ch, nmesenteric
| ynph node | g domains endothelial cells, spleen. CD2 CD58, CD59,
CD48 T | yppbanyses VEGERAME(%/GMIL@SW ead,| Liyaiphoeyted) fiunbtyted, neetraphilaciosina] ,
neur onal )r?c rsor cells FGFR FGF Wdesprq,agb hhgain, colon, ovary KIT Stern
Cel | Fact hp 18 AP despread, foetus, nel mocyt es, gal | blac cerebellum
gastric epyidgiiLm (ToysPRXgR PDEE W des i@ahelill! @88 mofc§e§Mioblasts, den:
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mul tiple $6leor [Tes g)ns spl een, |ung, blleast I nmunogl oB
donmi n-co%aﬂnafmg cel] surface recogni ti gn nol ecul es have thus been
LFA-3 CD2 Endothelial cells, leukocytes, epithelial cells
6 Ig domains
PECAM-1 CD31, heparin Endothelial cells (at EC-EC junctions), T
(CD31) subsets, platelets, neutrophils, eosinog
monocytes, smooth muscle cells, bone ma
stem cells.
NCAM NCAM, heparin SO4 Neural cells, muscle
MAdCAM-1 a4p7, L-selectin Peyer’s patch, mesenteric lymph nodes, mu
4 Tg domains endothelial cells, spleen.
CD2 CD58, CD59, CD48 T lymphocytes
VEGFR VEGF Widespread, retina, umbilical vein, adrenal,
neuronal precursor cells
FGFR FGF Widespread, brain, colon, ovary
KIT Stem Cell Factor, MGF Widespread, foetus, melanocytes, gall blac
cerebellum, gastric epithelium (low)
PDGFR PDGF Widespread, breast, placenta, fibroblast, 1
ovary, skin, heart
CSF-1R CSF Widespread, placenta, liver, multiple scler
lesions, spleen, lung, breast.

Immunoglobulin domain-containing cell surface recognition molecules have thus been
shown to play a role in diverse physiological functions, many of which can play a role in
disease processes. Alteration of their activity is a means to alter the disease phenotype and
as such identification of novel Immunoglobulin domain-containing cell surface recognition

molecules is highly relevant as they may play a role in many diseases, particularly



shown to play a role in diverse physiological functions, many of which can
play a role in disease processes. Alteration of their activity is a neans
to alter the di sease phenotype and 5 as such identification of 240Me2006
| mmunogl obul i n donmai n-cont ai ni ng cel | su?face recognition nolecules is
highly relevant as they may play a role in many di seases, particularly

24.11. 2006 7 inmmunal , I nfl ammator i sease, oncql ogy, cardioyascul ar

di sease, CERRYIIO e ﬁ%%ma%%t e s C&’g)rgé” &ﬁ{frl‘?‘f?ls‘é‘ﬁ?ri gﬁ?as?HﬁeIth\if/EﬁfY@ﬁ The
inventionSggeggﬁggdggah@gﬁgﬁ§ﬁpvery that the I NSPC62 and | NSPCBS5 proteins
function as | mmunogl obul i n domai n-contai ning cell surface recognition

nDIecuIes.Tﬁ%ﬁﬁp& Tﬂ5N~innunoglobulin domai n-contai ning cell surface
recognition noleculés are listed in Table 1. In one enbodi ment of the

first aspegt of the .npventio .here | { i -WhH . ch: 10
(i) conpri SEsTSFHTE BUE e ity &ﬁ%tc?ﬁhg\fgggﬁse%%lg&)g‘g%ifggtém:yr?“g‘%@nl D
NO 2, SBQ asl #hheheblobER ddshdiicoftainbigctID shkPa&: reobghitibh Midld€hlesSERainpldsi@f1 2,
SEQ ID NQ 14, SE% I D NO 16 or the extracellul ar, donmai n of IN§§052;3('1) is
a fragnentimmeresghibuliadomyin-pentaiamg ot susce reseeyian nilecwrscads dstsg 1t a% ),

or having ;an antigenic determ nant in conmon with a pol ypeptide according
to (i); or 15 (iii) is a functional equivalent of (i) or (ii). By "the

Gommi - cat SrrmERERenC G ARCREE P ORsh Ar b sl Tt AL BrOR R BEAAL"

i mmunogl obwhich: domai n- contai ning cell surface recognition nolecule
activity we refer to pol ypeptides that conprise am no acid sequence or

struct ual ;f eat 4 esikhat cGRMDE thdapind A8d s@fer@NaSkVEd AEBHEGAD NES, BEQNI

t he i munogl obul 1 N domai n-containing cell surface recognition nol ecul e

family. The pol §pait:4.dEQADING: 6,HEQEQUNHe SEECI M@:10 BEDUP DIGudL 25EQ ID
referred to hergafter ‘the INSPO52 exon | poly LAe,.. The pol ypepti de
havi ng t he seqd@ﬁ%gfﬁggfg%gﬁﬁﬁs@ggpef%?%%?gwﬁggﬁgvgﬁﬁgggg% hereafter as
"the I NSPOR2 exon 2 pol ypeptide". The pol ypepti de 25 havi t he..sequence
recited i nlBEQ ¥B f%\@@“%lg’ei‘eé’fg?\‘léa t}geoaq%g}tégf Q@ngaspm‘%er?&?fa%ﬁc%@e% ving

pol ypeptide". T, : j i HHewsh H@&CAdEfhih g)ll DNOS8 is
referred to he%ggggggﬁgg&bgﬁghﬁ%ﬁg%%Z&EXonqz%ggﬁg6eptidegﬁy?ﬁg pol ypepti de

havi ng ltSh e(ii?)equﬁ%%nctional equivalent of (i) or (ii).
By “the activity of a polypeptide according to (i)”, we refer to immunoglobulin domain-
containing cell surface recognition molecule activity. By immunoglobulin domain-
containing cell surface recognition molecule activity we refer to polypeptides that
comprise amino acid sequence or structural features that can be identified as conserved
20 features within the immunoglobulin domain-containing cell surface recognition molecule

family.

The polypeptide having the sequence recited in SEQ ID NO:2 is referred to hereafter as
"the INSP052 exon 1 polypeptide". The polypeptide having the sequence recited in SEQ
ID NO:4 is referred to hereafter as "the INSP052 exon 2 polypeptide". The polypeptide
25 having the sequence recited in SEQ ID NO:6 is referred to hereafter as "the INSP052 exon
3 polypeptide". The polypeptide having the sequence recited in SEQ ID NO:8 is referred to
hereafter as "the INSP052 exon 4 polypeptide". The polypeptide having the sequence
recited in SEQ ID NO:10 is referred to hereafter as "the INSP052 exon 5 polypeptide”. The
polypeptide having the sequence recited in SEQ ID NO:12 is referred to hereafter as "the
30 INSPO052 exon 6 polypeptide". The polypeptide having the sequence recited in SEQ ID
NO:14 is referred to hereafter as "the INSP052 exon 7 polypeptide". Combining SEQ ID



recited in SEQID NO 10 is referred to hereafter as "the I NSP0O52 exon 5
pol ypeptide". The polypeptide having the sequence recited i p4SEHEENO 12
is referred to hereafter as "the 30 | NSPO52 exon 6 pol ypeptide'. The

pol ypepti de having the sequence recited [(n SEQID NO 14 is referred to
hereafter as "the I NSPG62 exon 7 pol ypeptide". Conbining SEQ ID 24.11. 2006

and S IBONRSHR fi SfideSERHD Spiicrha TP, SERRIRO Y Rep 7B N rlg e

pol ypept i der@)api NO:14! HedS@E WRNERuERR fegitbd i SHERIDDINODG. The ipslypepiatertedingo
hereafter as the | NSPGb2 pol ypeptide. The term "I NSPCb2_exon pol ypepti des”
as used hetheiseauened tgeiées! M%B%E\I%é igrsasreddp hgrestter asdba BV BRGApobirephide-
| NSPCG62 exon 1 pol ypeptide, the I NSPC62 exon 2 pol ypeptide, the | NSPC62
exon 3 pol VipermddNSPAE ENSPEEZpentidas daspeded feptin decluddsepol WEPHE eoxumisirg

pol ypepti de, the .l NSPO52 6 _pol ypeptide, the 2 exon o .

pol ypepti d¥, SAREg ﬂg%sﬁ%%@p@&“] ﬁE’@’R&&%@%&Fﬁ%ﬁ%ﬁ88%?9{“‘1& the
INSPGB2. | ingrg2eaads %%Ipepﬁ > A0 NP5 2 ARoACE @bHipagtided thdlINSROIDdkse st
consists of the amno 10 acid sequence recited in SEQID NO 16 or is a
fragment opolppeptidacthicoRsSPASGuexan enpolypepsideothe INSBHG: Been dnbolaperiide, thene

| ti i f.th 1 I ited in SEQ I D NO 2,
EEQ:E)E‘) no NSHBR ep iR BB R SERERERGPEY ' °Se0’ b Mo 12, or | SEQ
| D r 14, i ant f.o |l nbodi f.the fir. .

e i nvent ot Haveshent, doy eGP e et R it (ot AhE ity
consi st Ofcid REQARLEO el dinSSIQENS NOf 6t fieisex tFRERInt W akr Mab@inal @fuivalent

INSP052; ii) is a fragment thereof having the activity of a polypeptide
accor di ng therepf.)In ewotheivémbodizmentarthe gohipspidds eprsisiamd the asonermsidysedyence

ool YPeDt e AR 9% el imtold b R ORISR ol

1- 240 (seestQgDEYONR| 6SSEQEDINONY, 05€ Qarddns theldcgure 7 for the extracel | ul ar
domai n of INSPCG52. In a second enbodi ment of the first aspect of the

invention, if BEr mbsdilfeAY bE St ArRAkYRERIHE invatisR thee i§ ipto\GHPR ipRBDHeplide
consists of the amno acid sequence as recited in SEQID NO 18, (ii) is a
fragmentS t wbickof having the activity of a polypeptide of (i), or having an
antigenic determnant in comon with a polypeptide of (i); or

1) comprises or consists of the amino acid sequence of the extracellular domain of
INSP052;
ii) is a fragment thereof having the activity of a polypeptide according to (i), or having

an antigenic determinant in common with a polypeptide according to (i); or
20 1iii) is a functional equivalent of (i) or (i1).

The extracellular domain of INSP052 corresponds to amino acids 1-240 (see the Examples

section). See also Figure 7 for the extracellular domain of INSP052.

In a second embodiment of the first aspect of the invention, there is provided a polypeptide

which:
25 (i) comprises or consists of the amino acid sequence as recited in SEQ ID NO:18,

(i) is a fragment thereof having the activity of a polypeptide of (i), or having an antigenic

determinant in common with a polypeptide of (1); or
(1i1) is a functional equivalent of (i) or (ii).

By “the activity of a polypeptide according to (i)”, we refer to immunoglobulin domain-

30 containing cell surface recognition molecule activity.



(tii) is a functional equivalent of (i) or (ii). By "the activity of a
pol ypeptide according to (i)", we refer to immunogl obulin donmain-
containing cell surface recognition nolecule activity. 24.11. 2406 - 2@06
Preferably, the pol ypeptide according to,this enbodi ment consists of the
am no acid sequence recited in SEQID N8'18 or is a fragnent of or

e onel gL O phBIRl R PR R BB SEYEDRrhosid o

I n a seconde@sfRGcitddia SHYYENNM®DS B R\ fitSneht PEGH ﬁuh@tﬁbﬂ&ﬂ@d&valerﬁ(ﬂhdﬂed”fm ecul e
whi ch encodes a polypeptide of the first aspect of the invention.

Pref er abl yrht belyppidel 189ildUak 8LGuedtd il %PSE% P !l§?ssre%rréa%sﬂe§éa$tepﬁs the
nucl eic acid “sequence as recited in SEQ 1 (encodi ng the | NSPO52

exon 1 pol VibepNSBR@)S p@AERPLAE. NO. 3 (encodl ng the I NSPC62 exon 2
pol ypeptide), SEQ ID NO 5 (encoding the 10 | NSPG62 exon 3 pol ypepti de) SEQ
I D NO 7 % ehcademgdtak;&ct I‘tﬁPﬁEEnmopromdpmhppeﬁEd degleic aSEHQmbachO véhile medeng

t he | NSPGB2 e t| de NO 11 (encoding the | NSPO62 exon
6 pol ypept ?@QQP"'@E@OI%@/ SYL%SPE%HI:,{&%‘? W@Ielﬂtﬁ’él | NSPO62 exon 7 pol ypepti de),

SEQ I D NO 15 (encoding the | NSPQSZ}{dg i%)eﬁztl de), or SEQ.ID NO 17 (encod| ng
t he | NSPOBBrgfereblye e pajfiedopugleje e Hhet CORIISERI0B SONBTLS fof ApfrBRelcistacidhy

0 1D nar FIERE REERERSEE RO 1 RS HRRPER Bl R, SRR
ID NO 13 pIDANOES (évedimgaikenBeSROSe] et D npol HEQHte), NBQED Nosn(enemmhtnent

ol coul B0 W%ﬁ&@msp“ée%iﬁ%&%%pb%v%ﬁbh@”whh% (encaipbi e 0503 e arrelsrptive.

ext racel | ukpy rIREPY QerRbat NHROPSPENESHOLY ep%pksaemg 15 N8 o (ERDERY e

conprises or consists o nuc el c ac ence set forth in Figlre 7
or the codiNgP@Ar texom 6f polypepide),eiSEQadild N@d@ue{mdﬂgt theor INSH0A2 Fexir €7 7.

Inathird ect, .t v des I i I I
whi o' nybr PaspagdensSEQ dBY KR8 Tetorise e, Pl ndiehliion & shi tol ROSE! o°
mol ecul e Oterkbﬁng%ndsmgq&ﬁy@buaé)eor iV RQhhRMt edpﬂvaeﬁtocsfrﬁ n?e?@@ﬁhn bhe
i nvention provi dés a vect or, such as an expr essi on vect or, cont ains a

nucl ei clacpdthesd squénsesf the second or third aspect of t he | nventl on.

Combining the sequences recited in SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID
NO:7, SEQ ID NO:9, SEQ ID NO:11 and SEQ ID NO:13 produces the sequence recited in
SEQ ID NO:15.

In one embodiment of the second aspect of the invention there is provided a nucleic acid
20 molecule which encodes a polypeptide which comprises or consists of the extracellular
domain of INSP052. Preferably, the nucleic acid molecule comprises or consists of the
nucleic acid sequence set forth in Figure 7 or the coding portion of the nucleic acid

sequence set forth in Figure 7.

In a third aspect, the invention provides a purified nucleic acid molecule which hybridizes
25 under high stringency conditions with a nucleic acid molecule of the second aspect of the

invention.

In a fourth aspect, the invention provides a vector, such as an expression vector, that

contains a nucleic acid molecule of the second or third aspect of the invention.

In a fifth aspect, the invention provides a host cell transformed with a vector of the fourth

30 aspect of the invention.

In a sixth aspect, the invention provides a ligand which binds specifically to, and which



In a fifth aspect, the invention provides a host cell transformed with a
vector of the fourth 30 aspect of the invention. In a sixth aspect, the

i nvention provides a |ligand which binds specifically to, and24th0o06
24.11.2006 10 preferably inhibits the aﬁ}ivity of a polypeptide of the
first aspect of the invention. By "the activity of a polypeptide of the

i nvention" apd,simla xpr.essi ans, . we ref t activi characteristic of
| mmanog! obRiE IR b A B b i Aaepibeafify dine Pt Bt orate TEHERL e 571
a seventh gsg ct, the inve tion.pr%ygdes a_.cqonpopnd .t hat is.effecti%e to
al ter the BExHeaLivVER ofre BolyBIntids of Jhs dnvRien SPUET LXBEEI A TGS 1t he

first aspeglivl &fi@actdRUENSS ARnR0EIBLEIRE Wolath-EbiRaiRRI eIl Youhcd rBQIgnRRRL | de

of the first aSpect og the invention. A conpound of the seventh aspect of

t he i nventinolecwley. ei t her increase (agonise) or decrease (antagonise) the

| evel of expression of the gene or the activity of the pol ypeptide. 10

| nport art | ¥, atdeeerithenpédt et invantdfn phwidesncicompowtd thae i NERGHR &ndlieN8RO65
pol ypeptides al] ows_for the design of screeni nmet hods capabl e of

Cdent i 1yi ngREGHIBUREE HAREI 4FRe ERStbERTarEs P RECHas BER oBret o Effosi s

of diseas einvhri;tﬂﬁ‘ﬂgsto A FOMRALRHSy Wl?}%@ﬁd& Bf thHRsiSspddd 0P iSRYEHA D

s
aspects of the i1nventiron may be 1°d usi ng such net hods. These

nmet hods areg | d S t r i AN -elyght h
aspoct . tns FAGRIRC Beoan g By SouR! RSl BKGTRR inctoesk MR
i nventi on, d&feade (Hntdgehize piht tevebdexprasioh of e geae ontheartiviby sfthapplgpéptik. t he

invention, or a vector of the fourth aspect of the invention, or a host

cel | of1¢ henfdriahily 26 e&dntifiehtich bf B8 Ton@on JfhBe BNSPIS2PSREIN SIS Stitdypeptides
i nvention, or a conpound of the seventh aspect of the invention, for use

in t her apyalbywsdfoaghe sesign THesseeeniizemgiheds wapabla §b idsatifigagl compppeds that are
manuf act ur %ffeg:]:t)iyg éngﬁiﬁ Qr%rgf(glﬁe?n?gl?&/i)ﬂc (%Egﬁogl% ' %Bgsg? 1 afm’(fis Qldsc%%ﬁl)%ﬁﬁis’;%%glg%%to but

not linmte ati ve I'sorder Ol NMune

di sor der s, theaf:dh VA SShiRraspicsOsiBE Hivento Bhpge tdentifiedusipg yadhi ratthods. These
di sorders, devel opnmental disorders, genetic disorders, netabolic disorders,
i nf ect i onsmshedypisarcivdadiasiaspicts0t thePeset #RSNtiqthese di seases preferably
i ncl ude neoplasm cancer, brain tunour, glioma, bone tumor, |ung tunor,
breast tunbuen @glybtaspectt Wi imventisn qupodes anpuypeptideraefgthenfirst aspect of the

I lif ti di der ...l eykem heal  di : : ia,
b onbocyt BERIE SuRRelsthas SRAREH B pbBhR QPLFT stk e ARG, ARRE @

wounds, buydor dfiths Qirth, aspett @F hesigosttian, ol SBaS ecll bLdicdiBosipsct, beatifand of
di sease, peripheral vascular disease, coronary artery di sease, oedens,
t hr onboenbieissith asReshliBe imyegtion, or a compound of the seventh aspect of the mnvention, for

use in therapy or diagnosis. These molecules may also be used in the manufacture of a
20 medicament for the treatment of diseases including, but not limited to, cell proliferative
disorders, autoimmune/inflammatory disorders, cardiovascular disorders, neurological and
psychiatric disorders, developmental disorders, genetic disorders, metabolic disorders,
infections and other pathological conditions. These diseases preferably include neoplasm,
cancer, brain tumour, glioma, bone tumor, lung tumor, breast tumour, prostate tumour,
25 colon tumour, hemangioma, myeloproliferative disorder, leukemia, hematological disease,
neutropenia, thrombocytopenia, angiogenesis disorders, dermatological disease, ageing,
wounds, burns, fibrosis, cardiovascular disease, restensosis, heart disease, peripheral
vascular disease, coronary artery disease, oedema, thromboembolism, dysmenorrhea,
endometriosis, pre-eclampsia, lung disease, COPD, asthma bone disease, renal disease,
30 glomerulonephritis, liver disease, Crohn's disease, gastritis, ulcerative colitis, ulcer,
immune disorder, autoimmune disease, arthritis, rheumatoid arthritis, psoriasis,

epidermolysis bullosa, systemic lupus erythematosus, ankylosing spondylitis, Lyme



endonetriosis, pre-eclanpsia, |lung disease, COPD, asthma bone di sease,
renal disease, 30 glonerul onephritis, liver disease, Crohn's disease,
gastritis, ulcerative colitis, ulcer, imune disorder, autoizth@086sease,
arthritis, rheumatoid arthritis, psorrasip epi dernmol ysi s bul | osa,

system c Iupus erythenatosus ankylosrng spondylitis, Lynme 24.11.2006 11
di sease, Si S neurode er 3 stroke, brai.n/s

Mury. Al R lBlHeERd, s R EaNoE e BE b BB ror P AR EEL

neur omus culligéase BARHEon'HH¥easl Bidtor &Midﬁef&gﬁéawrreu@mu@,teﬁi iRBasef HNGAAIDS,
i nfection, ocular disorder, nacul ar degeneratron gl aucom, di abetic

reti nopat hyytoeégﬁlarmﬁypﬂéfp@@rsr Bmealh dofsetiay,  egn @@ﬁier; rmggilaz h dggenera‘uon
I munogl obyj, éh]n‘i'é) MR Dot ’}Etﬁlo@?@@h O%Har peﬁ‘éﬁm&?%ﬁ?ﬁ“bf r!:fo% {r‘)ﬁé"l‘ﬁs

i npl i cat ed: ese noeities second, thrr Si Xt

sevent h aspeetnaflotulia denisint ¢aimainitgycedl safioe me@nmcm trﬂaﬂedmrlmuiraclmpieawﬂ a
medi canent _for the treatnent of such.di seases. a ninth aspect,.the

i nventi on BpREFiTaRAtS pletindustosegndghidi fyrth, Ef?‘%‘érs%?VFWhe?SB%ﬁt |°§ﬁlfe invention
Conpri si ngy %2?1%5%'8%9%& fi8nt ﬁn‘éﬁhfa%reeéfpdf' ﬁ@ﬁhﬁﬂexﬂffoﬂhg%%lﬁgﬁﬁ‘éh Qnegds. ”9 a

pol ypepti de first aspect e Invention or the activity of

pol ypept i d ﬁtﬁ'e éc'i Slﬁe dﬁ‘F %?E)P% ?Jlg'ees é %’e%di gindljag sﬁr\% %\j%ls{egs%n}nsg glent

pati ent an corrpar exXpr essi on or r ol

| evel , whet@hprising @Sé@ésﬂghﬁﬁe leve] @ ekpreesidn bDa diughl At reﬁbodu@g/ @|polﬁ)ept1de of
i ndi catr ve of disease. ~Such a nethod will preferably be carried out in

vitro. B nthedirshawpeaf thayn\ffeha% 68 theoctivify rﬂftaomlh@eprlﬁe of e Apd@spest of the
treatment of.Gh3e3S8shd% Orfaﬁgnt é?fﬁgeﬁgranﬁ%&ﬁ& 19 Spﬁ(plr@s¥1%h Pfac&ét 04

expression or activity o ypept cleic aci ecul e ov

period of tomml letvelrvazv}meem ademl rledt id éﬁ&keﬂtmhmdicomdlvlevabﬁs inglipass bHdisedse.

di sease. A preferred , for detectjng poI gr%@qes OL éhe first aspect
L G\

of the invehth dmetheshywill peederphly ber eqgaedyput K”a‘)’ ripgihedy mg% ba used ¥ as
an anti bodyon@brid e ShbPe?R ARG Ml oftdk%aéé“ﬁeé‘bé%t V‘Mié}efﬁ Qfeﬂhg%ecﬁlvelsé’ﬁp le

under conditions suitable for the formation of 20 11 gand- pofypeptid
conpl ext5 aevdngsb;rondtmmmtyr@f siapadypphipé ©x nu@lewuaﬂniamcdécuclh bYertbatpened lobdime
accordi ng e nint pect ..of thg i nventi Eg}sem st, as the skilled

reader wi |f°“ﬁ‘é AEPE© lfﬁﬁl‘rfsé&dl??e]tvﬁ(‘} EEEPSIROF 81569S5xi d hybri di zation with

short probe poi nt nmutation anal ysis, polynerase chain reaction (PCR)
anpl i fi cat?\oﬁreéﬁ‘aed sl oty detsgtingh b daPdest ef éir t aspect é)%tt he gy gntipn

levels. Sigihgt sew;ehagfs STYa) REnidS Rtk QMoami, Jud& in eruﬂoepgoff e mx*a@ﬁép%cwf

al 'ow therapeutic tredtnent "of a di sease to be nonitored in a patient. The
i nvent i on thesiovgntioui widls akbivbgidahsaraple widerf odndimontshestebleeioh dldts fdromation of a

di agnosjy ghgzgnld§po?ypept1de complex; and (b) detecting said complex.

A number of different methods according to the ninth aspect of the invention exist, as the
skilled reader will be aware, such as methods of nucleic acid hybridization with short
probes, point mutation analysis, polymerase chain reaction (PCR) amplification and
methods using antibodies to detect aberrant protein levels. Similar methods may be used on
25 ashort or long term basis to allow therapeutic treatment of a disease to be monitored in a
patient. The invention also provides kits that are useful in these methods for diagnosing

disease.

Preferably, the disease diagnosed by a method of the ninth aspect of the invention is a
disease in which immunoglobulin domain-containing cell surface recognition molecules

30 are implicated, as described above.

In a tenth aspect, the invention provides for the use of the polypeptides of the first aspect of

the invention as immunoglobulin domain-containing cell surface recognition molecules.



Preferably, the disease diagnosed by a nmethod of the ninth aspect of the
invention is a disease in which i nmunogl obulin domai n-containing cel
surface recognition nolecules 30 are inplicated, as describ@4.1dbRE I n a
tenth aspect, the invention provides for_the use of the pol ypeptides of the
first aspect of the invention as i obul i n domai n-cont ai ni ng cel

surface recognition nolecyles. 24.11 2006 12 The, i yportanc f e |
domain in d fpmgw}?%%e% hedegpiged 1Ps°2‘3&é‘§ 4O BREEPIOR 1S ot Edigy NISel d,
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site and neutmuadglebulip-likmodovlabmalldentificirdi of  PDGBi bindmewsite 294 7ndvireliZgg

272(52):33037-44. 5 The..in [ I k. f | ei
aci o mbi cctligoagi At Rgith | Ret EheBAR%r e ERRTasatidn@4T® Ne Tovent i on to

express § mheiRieAtibhako PASERS $&She DFBISDUh@IL beld ntemildacordisd 1 thg sedhd
surface recognition nolecule activity. The invention al so provides, a._
met hod f or oBfthied pRRGTS Ao HIVERINT 10 GSPEFN2dUAICH] gk PosEpsessifipypoglobulin

recognitio | : i\ et Ll sdon : ' t he
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provi des aaphathodc éurt effadtingo ipmsendglobulmo dpmami-cogrtaning otellp eptifacte raxbgitien
first aspect .of the jnvention,. or.a nucleic aci ecul e of the second or
third aspeezolwlet%V%vSMm%}H?d giilising & elypen epﬁ@%ﬂrﬂﬁw%g BEYSRIhe
invention, or a host cell of the fifth aspect of the invention, or .a
ligand &¢ dman &leyenth pspredttheinvieqidon prpwiies @rﬁhaﬁ?a“&m@iﬁﬁ’%m%’“% CRIARIIYERE Bt h

aspect of t /g L INENFBNf BpSONUARCHVORiN bl RulBRLPRGRYMELARLS Mie sdnd or
P tWel Ft t

accept abl ecdrrier. I'n a aspect, e present invention provides a
pol ypept i déhiaf aspbe of ithesinvasipacer ofectdref thenfverth nspect drthainvection, or abost cell

nol ecul e of .the_second or .third ; t .of the.i ti t f
e f our t h OBk GRPChal HFEHITIGR, Obp Tganbak HEeTh Geoachal fies INeLEBegt S of

the inven tci)ﬁ’xﬁ@urﬂr oftht 8RRt £bedt e 1) FLERIPBLEoPinctibE WithVLparPRceuBEalBy-
conpound of the seventh 20 aspect of the invention, for use in therapy or

di agnosits. aTdepkblenasierul es may al so be used in the manufacture of a

medi canent for the treatnent of diseases including, but not limted to,
cell prolifierawveNé dpedy the psssesilinvenivanedvidés apoippentide dif $lor Hest sgpect of the
cardi ovascul ar . disorders, neurqgl ogi cal, and chiatric. di.sorder

devel oprentd R T c?e]?%cl,ielﬁéﬂgﬁ Oy nghcfeﬁego% %glqueC& ioi gl?edlély gﬁ,sdon’ ora

i nfections angd of hey fGathadRei 68khe aRehtidONs . a TBas&ldbs aas 6sh 2Bpat effethabl y
i ncl ude neoplasm cancer, brain tumour, glioma, bone tunor, Iungltunnr

breast  t umigntion gt gandtafthepixticesert ofdhoiventirmgn gi ompound of the seventh
myel opr % : fa%e%} otVfe %\%g{igl%rﬂ)r use in therapy or diagnosis. These molecules may also be used

in the manufacture of a medicament for the treatment of diseases including, but not limited
to, cell proliferative disorders, autoimmune/inflammatory disorders, cardiovascular
disorders, neurological and psychiatric disorders, developmental disorders, genetic
disorders, metabolic disorders, infections and other pathological conditions. These diseases
25 preferably include neoplasm, cancer, brain tumour, glioma, bone tumor, lung tumor, breast
tumour, prostate tumour, colon tumour, hemangioma, myeloproliferative disorder,
leukemia, hematological disease, neutropenia, thrombocytopenia, angiogenesis disorders,
dermatological disease, ageing, wounds, burns, fibrosis, cardiovascular disease,
restensosis, heart disease, peripheral vascular disease, coronary artery disease, oedema,
30 thromboembolism, dysmenorrhea, endometriosis, pre-eclampsia, lung disease, COPD,
asthma bone disease, renal disease, glomerulonephritis, liver disease, Crohn's disease,
gastritis, ulcerative colitis, ulcer, immune disorder, autoimmune disease, arthritis,

rheumatoid arthritis, psoriasis, epidermolysis bullosa, systemic lupus erythematosus,
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ribozymes and ligands, such as antibodies.

In a fourteenth aspect, the invention provides transgenic or knockout non-human animals
that have been transformed to express higher, lower or absent levels of a polypeptide of the
first aspect of the invention. Such transgenic animals are very useful models for the study
25 of disease and may also be used in screening regimes for the identification of compounds

that are effective in the treatment or diagnosis of such a disease.

Preferably, the disease is a disease in which immunoglobulin domain-containing cell

surface recognition molecules are implicated, as described above.

It should be appreciated that the scope of protection sought for the polypeptides and
30 nucleic acids of the present invention does not extend to nucleic acids or polypeptides
present in their natural source. Rather, the polypeptides and nucleic acids claimed by the

present invention may be regarded as being "isolated" or "purified". The terms "isolated"
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of particularly suitable texts

Standard abbreviations for nucleotides and amino acids are used in this specification.
20 The practice of the present invention will employ, unless otherwise indicated, conventional
techniques of molecular biology, microbiology, recombinant DNA technology and

immunology, which are within the skill of those working in the art.

Such techniques are explained fully in the literature. Examples of particularly suitable texts
for consultation include the following: Sambrook Molecular Cloning; A Laboratory
25 Manual, Second Edition (1989); DNA Cloning, Volumes I and II (D.N Glover ed. 1985);
Oligonucleotide Synthesis (M.J. Gait ed. 1984); Nucleic Acid Hybridization (B.D. Hames
& S.J. Higgins eds. 1984); Transcription and Translation (B.D. Hames & S.J. Higgins eds.
1984); Animal Cell Culture (R.I. Freshney ed. 1986); Immobilized Cells and Enzymes
(IRL Press, 1986); B. Perbal, A Practical Guide to Molecular Cloning (1984); the Methods
30 in Enzymology series (Academic Press, Inc.), especially volumes 154 & 155; Gene

Transfer Vectors for Mammalian Cells (J.H. Miller and M.P. Calos eds. 1987, Cold Spring



for consultation include the foll ow ng: Sanbrook Ml ecular Coning; A
Laboratory 25 Manual, Second Edition (1989); DNA d oning, VOZH nesohond |
(D.N d over ed. 1985); digonucleotide Synthesis (MJ. Git e 9% 9

Nucl eic Acid Hybridization (B.D. Hanes S.J. Higgins eds. 1984);
Transcription and Translation (B.D. Hanmes & S.J. Hi ggins eds. 1984);

Ani mal e Freshn 9 : i | d Enz
(TR pr ossHasEbSafoRy ipipSSctR e Mot ob ool TPY Mol it fpplogy RtgH i
(1984); thwailirheds 3987, NAEREWID! B@Ys, SESHdRR);( BeasteM (€98 eBfoteih NBurlfication:
especially vol umes 154 & 155: Gene Transfer Vectors for Manmalian Cells

(Jbl | . M Prie¢iples cengi BractmsS%@@d Bdgen GpringspiicHge.2l.Y1; 20d6Handboplsr elor
L
aﬁd”%f)%?@érﬁm%é%%m el ?é;l‘é” e 4\%%3%;%@%@%%%9 oin

N ) SRR bR, et%sz%@??lﬁé  FitiRorbG 9o s Gree S g Tsing e
and C. C Bbackweld a@Sioinkd86)eackh oﬁfer byeskphies ®bRds bingotiETed pepaly PeRisi de”

i ncl udes any peptide or protein conprising two or nore am no acids jOIned
to each ot hentidgyisqstesesi dbisHemelsefens betior shett qheimsi(prrtidenasd oligapeptidpshanditd

i sosteres. lThﬁﬁjm1%Q K)ﬁ&gs both to short chains (peptides and
ollgopept|§ Ra 10 ﬁ Ager chains (proteins). The polypeptide of the
present in in the. formof a matur rotein, or . be 10 a
b o " or or 1B by Bt o ot esens inyEhingl b 1 doh Sh§ Bk pRgEngE e
pre-, pre-agte- I%DB rePfot ﬁok&élnttﬁ‘at%ﬂ@b'%@u@a“ﬂe@&ﬁ Lé8vaFB YR Fel, YRER ipi&rod N
such pol ypepti the pre-, pro- prepro- ‘sequence n§¥ bé"a | eader or

secretory B@aaeﬁ@@r@lucmy astive nyé@;@amh@ephé@ Inssucke pplypyge efSchegmm,fpr@a@n on

of the nature tide sequ y tide of t LISt aspect of
Che. | nvent PSRy Porr i bE & RS, SireBrat BfencRdy Mgt B8 A isien & BF s

of ten adva&h@@@@&lﬁortp@nﬁeaidmdﬁtmm&e polypeptiddiséquenad. am no acid sequences
which may contain secretory or |eader sequences, pro-sequences, sequences

which aid iRe Wbéﬁtld&ﬂif‘tﬁé‘ﬁrs%sp%@ﬂéﬁﬁ@%ehﬂ@ﬁ n9bRA thQJI‘%rfuﬂbﬁt})?th‘in For
stability, for éexanpl e during ‘reconbinant production. Alternatively or

addi t i otfal bmmnlhet mauftmadpmhtyg@ps ltqjelcm;z ome orfmmedddwtlt)halmmemdcse@mgm,
such as a c i ncr I L ofsthe g E:ﬁgept dg g{or
exanpl e, ir%trﬁ?( & a‘&lsﬁi‘ﬁ% O)r-‘/ P Wﬁre%etq“%‘?ef iRy 8%‘%1%“8?% H ‘8 Ker
than the Qu@@éaﬁoﬁn@@d@quamemthwﬁﬁfer KRBT pedeigl blaBilitRY farabidmiple during
processes, such as by post-translational processing or by cheni cal

nodi fi cat | BEOMBEBAL GLRskIcgn. chlterpetivgdy (or ladditionply.t the mpfure RatypRgPtidsemRH dvn

fused with another compound, such as a compound to increase the half-life of the

20 polypeptide (for example, polyethylene glycol).

Polypeptides may contain amino acids other than the 20 gene-encoded amino acids,
modified either by natural processes, such as by post-translational processing or by
chemical modification techniques which are well known in the art. Among the known
modifications which may commonly be present in polypeptides of the present invention are
25 glycosylation, lipid attachment, sulphation, gamma-carboxylation, for instance of glutamic
acid residues, hydroxylation and ADP-ribosylation. Other potential modifications include
acetylation, acylation, amidation, covalent attachment of flavin, covalent attachment of a
haeme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent
attachment of a lipid derivative, covalent attachment of phosphatidylinositol, cross-linking,
30 cyclization, disulphide bond formation, demethylation, formation of covalent cross-links,
formation of cysteine, formation of pyroglutamate, formylation, GPI anchor formation,

iodination, methylation, myristoylation, oxidation, proteolytic processing, phosphorylation,
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pol ypeptides are said to be "honol ogous™, as the termis used herein, if
t he sequent®somedrds. of the pol ypeptides has a high enough degree of
identity or simlarity to the sequence of the

"The functionally-equivalent polypeptides of the first aspect of the invention may be

20 polypeptides that are homologous to the INSP052 and INSPO055 polypeptides. Two
polypeptides are said to be "homologous”, as the term is used herein, if the sequence of one
of the polypeptides has a high enough degree of identity or similarity to the sequence of the
other polypeptide. "Identity" indicates that at any particular position in the aligned
sequences, the amino acid residue is identical between the sequences. "Similarity"

25 indicates that, at any particular position in the aligned sequences, the amino acid residue is
of a similar type between the sequences. Degrees of identity and similarity can be readily
calculated (Computational Molecular Biology, Lesk, A.M., ed., Oxford University Press,
New York, 1988; Biocomputing. Informatics and Genome Projects, Smith, D.W., ed.,
Academic Press, New York, 1993; Computer Analysis of Sequence Data, Part 1, Griffin,

30 AM., and Griffin, H.G., eds., Humana Press, New Jersey, 1994; Sequence Analysis in
Molecular Biology, von Heinje, G., Academic Press, 1987; and Sequence Analysis Primer,

Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991).
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95% 98% OINSPO55 polypeptides, or with active fragments thereof, of greater than 80%. More
preferred polypeptides have degrees of identity of greater than 85%, 90%, 95%, 98% or
99%, respectively.

The functionally-equivalent polypeptides of the first aspect of the invention may also be
polypeptides which have been identified using one or more techniques of structural
25 alignment. For example, the Inpharmatica Genome Threader’™ technology that forms one
aspect of the search tools used to generate the Biopendium search database may be used
(see co-pending International Patent Application No. PCT/GB01/01105, published as WO
01/69507) to identify polypeptides of presently-unknown function which, while having
low sequence identity as compared to the INSP052 and INSPO55 polypeptides, are
30 predicted to be immunoglobulin domain-containing cell surface recognition molecules,
said method utilising a polypeptide of the first aspect of the invention, by virtue of sharing
significant structural homology with the INSP052 and INSP055 polypeptide sequences. By

"significant structural homology" is meant that the Inpharmatica Genome Threader™
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antigenic Si@cthefré’% ma§%h”ffereaﬁé1ﬁng9 MYndRartl sfef- MmN e arhing-achBtorpart
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st pr ef eb by et B SR e L SRR b nol Rt A Bl ol Yl
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pol ypeptide region fused to the amino termnus of the fragnent and/ or an
addi ti onal em‘@@ﬂg@ﬁn‘qs uelate toqr fragmenirhsying a pre - and/or pro- polypeptide region fused to

the amino terminus of the fragment and/or an additional region fused to the carboxyl

e

20 terminus of the fragment. However, several fragments may be comprised within a single

larger polypeptide.

The polypeptides of the present invention or their immunogenic fragments (comprising at
least one antigenic determinant) can be used to generate ligands, such as polyclonal or
monoclonal antibodies, that are immunospecific for the polypeptides. Such antibodies may
25 be employed to isolate or to identify clones expressing the polypeptides of the invention or
to purify the polypeptides by affinity chromatography. The antibodies may also be
employed as diagnostic or therapeutic aids, amongst other applications, as will be apparent

to the skilled reader.

The term "immunospecific" means that the antibodies have substantially greater affinity for
30 the polypeptides of the invention than their affinity for other related polypeptides in the
prior art. As used herein, the term "antibody" refers to intact molecules as well as to

fragments thereof, such as Fab, F(ab")2 and Fv, which are capable of binding to the



20 term nus of the fragnent. However, several fragnents may be conprised
within a single |arger polypeptide. The pol ypeptides of the present
invention or their inmunogenic fragnments (conprising at | eas4drie2006
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appar ent o.dhe skilled reader. ,The term,"i nospeci fich.neans th t he
ant i bodi esé%aélé S?&B@"h%rgﬁaéqu%ﬁﬁlr%awgrmgﬂn}%tt]@er? or ¢ %a%uﬁaeb lep(l) Cﬁ%‘é% 1? &5 of

t he i nventimpity Fan at fipeptildt i ot thy Ot co@baree dwiplo |t epfinite fori kndvwie
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or 106-fold greater for a polypeptide of the invention than for known
i mmunoglfbharse raonhe nmesmisgd vity acealypepties of dhe deggaspedt ol thelievwuties. The
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SR T R e S s g
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pr ocedur es2pPgh léx@ﬁ?@abﬁn itmﬁo&f?‘irqugy%cﬁ(%%t 851‘:8%%95 B netamis bY
ant i bodi esj{RuiAeiMe! HPeRAtbgRphef the first aspect of the invention can
al so be

Monoclonal antibodies to the polypeptides of the first aspect of the invention can also be
readily produced by one skilled in the art. The general methodology for making

20 monoclonal antibodies using hybridoma technology is well known (see, for example,
Kohler, G. and Milstein, C., Nature 256: 495-497 (1975); Kozbor et al., Immunology
Today 4: 72 (1983); Cole et al., 77-96 in Monoclonal Antibodies and Cancer Therapy,
Alan R. Liss, Inc. (1985).

Panels of monoclonal antibodies produced against the polypeptides of the first aspect of
25 the invention can be screened for various properties, i.e., for isotype, epitope, affinity, etc.
Monoclonal antibodies are particularly useful in purification of the individual polypeptides
against which they are directed. Alternatively, genes encoding the monoclonal antibodies
of interest may be isolated from hybridomas, for instance by PCR techniques known in the

art, and cloned and expressed in appropriate vectors.

30 Chimeric antibodies, in which non-human variable regions are joined or fused to human
constant regions (see, for example, Liu et al., Proc. Natl. Acad. Sci. USA, 84, 3439
(1987)), may also be of use.



readily produced by one skilled in the art. The general methodol ogy for
maki ng 20 nonocl onal anti bodi es using hybridoma technology is well known
(see, for exanple, Kohler, G and MlIstein, C, Nature 256: 49514%90061975);
Kozbor et al., Imrunology Today 4: 72 (1983); Cole et al., 77-96 In
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vectors an i,.ch = h vari abl.e regions are

j oi ned orssf%]‘g]fén?%%unﬁ} B 8&#‘?%& Y %f%%g@?i‘)éefﬂe? %Fm unaised 41y h ‘gi ,
Proc. Natl . usgaeeinSedfers tSMntibddy mddedtles (nl98ich the OBR alifPadids Bl stis@ed other
24.11. 2006 20 The a i body may he nodified to make it |ess |nnunogen|c in

an i ndi vi dudninopgid Frb’Fuéa 1%@0%%9# the heayy apd/aplight shaingef aron-hugan fogor 321
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10029 (1989The @@namwdeanbémdy Iﬂmoﬂom tesgxolales aSmmanL@A,bOQBbutBWaJsahe Gigdg ; 5

and Hodgson .e i o/ Technol ogy, 9, 421 (1991)). The term "hunmani sed
ant i bodgﬁ)o abﬂtlty Ofthc? q‘q%n%anﬁ% @yefers to antibody nol ecul es | n which the CDR

am no aci ds, an el e no a |ds i.n the,v donaln of the
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The humani sed_anti hody thus cl osely resenbles a hunan anti body but has the

bi ndi ng 10diBrent $8}o8¢- t he donor antibody. In a further alternative, the
ant i body %hbe a "bispecific" antibody, that is an antibody having two
a

di fferent qg@@#ﬁpﬁyﬁ@ﬁ*ﬁ@hﬁ@%ﬁbe u‘éb&@ﬁ t@oRiEChees i encede antthpdicn sitly
di fferenfs eﬁh&ﬁg%% \Pﬂ?s%wglldﬁ me%bhz:%ﬁg&%lo?g% {ABRE eﬂﬁér'ffoﬁﬁ%pkﬁoﬁe%'o‘i’%bRge”es

whi ch encode an di es W t ing activities toward
pol ypept i desmifisdh¥-geneent lyonpleicytes rfrdnr dmmaepecrcmeldeﬁur gfosRShing almptaléuaed

V-genes of | ynphocytes from hunans ed (o] I

ant i bodi es, a%‘gg PrunT n%?’{}élaf‘ieb ?n‘?s@%ﬁ\@% e& i Sﬁﬁoﬁ’a&%m{elg@%%ssﬁgt ure

348, 552- 55Marks, J. e al., (1992) Biotechnology 10, 779-783). The affinity of these antibodies can
also be improved by chain shuffling (Clackson, T. ef al., (1991) Nature 352, 624-628).

20 Antibodies generated by the above techniques, whether polyclonal or monoclonal, have
additional utility in that they may be employed as reagents in immunoassays,
radioimmunoassays (RIA) or enzyme-linked immunosorbent assays (ELISA). In these
applications, the antibodies can be labelled with an analytically-detectable reagent such as

a radioisotope, a fluorescent molecule or an enzyme.

25 Preferred nucleic acid molecules of the second and third aspects of the invention are those
which encode the polypeptide sequences recited in SEQ ID NO:2, SEQ ID NO:4, SEQ ID
NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14 and/or SEQ ID
NO:16, or SEQ ID NO:18, and functionally equivalent polypeptides. These nucleic acid
molecules may be used in the methods and applications described herein. The nucleic acid

30 molecules of the invention preferably comprise at least n consecutive nucleotides from the
sequences disclosed herein where, depending on the particular sequence, n is 10 or more

(for example, 12, 14, 15, 18, 20, 25, 30, 35, 40 or more).



Marks, J. et al., (1992) Biotechnology 10, 779-783). The affinity of these
anti bodies can also be inproved by chain shuffling (C ackson, T. et al,
(1991) Nature 352, 624-628). 20 Antibodi es generated by the aBévil.2006

t echni ques, whet her pol ycl onal or nnnoclqnal, have additional utility in
that they may be enpl oyed as reagents i% i mmunoassays, radi oi mmunoassays
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and third mgpset)s of the invention are those which encode the pol ypeptide
sequences recited in SEQID NGO 2, SEQID NO 4, SEQID NO 6, SEQID NO 8.
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probi ng purposes). Nucleic acid nol ecul es of the present invention maX be

i n t he I0orfNAfmelrplessmar gererally haragnerased Phthe e vty oh 18 MONBRSEHRIBATAGNAS or
i nstance cDNA 8§%/nt hetic DNA or genomic DNA. Such nucleic acid nol ecul es

may be obtsgﬂlﬁéél y cloning, by chem cal synthetic techniques or by a

conbi nat i t hereof . . The. nucl ei ¢ aci | ecul.es can he.pr r for

exanpl e, g@lecﬂ'é‘ilﬁ”é a?lc‘dsg}?llﬁi‘fé‘%f s PR OPE@FFﬁliaaﬂeesors ﬁ?ﬁpeé%})agg‘%?ﬁ Ig%lg'ssganded
phosphor anhgiat fiay Haedt GaHingYdHahesSilse khb@M RO REkseiraBONG It inkyabé €@ Bon-by
separation froman organism 10 RNA nol ecul es may generally be generated by
the in vi teodingrstiandalsporefaregdde ps eiapk-sehsepiand-sequences. The nucl ei ¢ aci d
nol ecul es may be doubl e-stranded or single-stranded. Single-stranded DNA
may be 15heTleodinm gnsdeiandd nadlsal& rdsminabidehanadeguse o PNenehd BNA;, sudkes theset he

non- codi ng str.and, sp.referred t.o as.the anti-se trand. 1 e term
"nucl ei ¢ a(g)PH”WBg é‘&?fﬁj{;le‘?gla OPFFcIaﬂﬂééepiﬂ%IHBE;lﬁgsécﬁs @ﬁf*in@’ﬁ?ﬁﬂm ?EI\?ZXI‘] 48
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term"PNA", as i i ) i
oligonucleotide of at least five nucleotides in length linked to a peptide backbone of amino

acid residues, which preferably ends in lysine. The terminal lysine confers solubility to the

20 composition. PNAs may be pegylated to extend their lifespan in a cell, where they
preferentially bind complementary single stranded DNA and RNA and stop transcript
elongation (Nielsen, P.E. et al. (1993) Anticancer Drug Des. 8:53-63).

These molecules also may have a different sequence which, as a result of the degeneracy of
the genetic code, encode a polypeptide of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6,
25 SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14 and/or SEQ ID NO:16, or
SEQ ID NO:18. Such molecules may include, but are not limited to, the coding sequence
for the mature polypeptide by itself; the coding sequence for the mature polypeptide and
additional coding sequences, such as those encoding a leader or secretory sequence, such
as a pro-, pre- or prepro- polypeptide sequence; the coding sequence of the mature
30 polypeptide, with or without the aforementioned additional coding sequences, together
with further additional, non-coding sequences, including non-coding 5' and 3’ sequences,

such as the transcribed, non-translated sequences that play a role in transcription (including



used herein, refers to an antisense nol ecule or an anti-gene agent which
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y enads

to a peptide backbone of am no acid residues, which prefera in
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sequence, giairst Bped oP ER-invéhition. ichP BRI ada hydenild fay Sedurnesly-bétrnéadi ng
sequence of the nature BOQ&JI ypeptide, with or wthout the aforenentioned

addi ti onal Vet AehssqueiEeldy-otagdnsialielicwatipnt o thasrolerun MRYRAR VangH k¥ d ng
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transori bttt St RORRE ERRTR Shch 3 iy SEIERERRY A o e Hiciet, acid

(i ncl udi ngnmdectle. BOPBe ndde be mmtHGheSiH tethgigatss inclidibg gose appliedito guelsid artRNA
stability. The nucleic acid nolecules my also include additional

sequencHs WoiecHlcerelaer a@aNsMsnal ami no aci ds, such as those which provide
addi tional functionalities. The nucleic acid nolecules of the second and
third aspedmongfvaripetsiimihantegad arayamingpthabdidise fgem theafqremgntioned ngeleicasid
functional equiyvalents,of..th | ypept nd f ?Bﬂjis fo: f:he fi

aspect of et e\s/é)ﬁ’trfug}fo{lg%(% Sgl?uﬁgégl ?’e%eil:eqlg)?:lls gr?r%eég)gl e neaiuqﬁtétutgogs’ defeibns

nat ur al | y- o fideftioNg may dhvalid osdlehmase Budiddtided | The-aeiatis maygbablketd th vatingnt
or the nolecule nmay be a variant that is _not _known to occur_natural Iﬁ%
Ve be

Such non- n&t FedinpEeinnsion gothariligrmieny i hacoNBEresienyRRY ProfyFe eserval
made by fuGLASNEH SnARFORhANGRI4 JBEIHALIALIBASE (el 0 tucletc acid 10

it .
mol ecul €5, S or organi'snms. Anbng varfants In this regard are variants

that differ,fromthe aforenenti d nucl.eic aci | | by .nuc i,de
substituti (L)rﬁg,nug]e 5T erculeﬁs(gfrn ‘“olis ?nul%ne c%ht?g X E‘gﬁ g%ﬁs??l%gé?égp golhgt%gg
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del etions %nd-bﬂls efréén%}ﬁation and PCR reassembly of gene fragments and synthetic
20 oligonucleotides are included as techniques which may be used to engineer the nucleotide
sequences. Site-directed mutagenesis may be used to insert new restriction sites, alter

glycosylation patterns, change codon preference, produce splice variants, introduce

mutations and so forth.

Nucleic acid molecules which encode a polypeptide of the first aspect of the invention may
25 be ligated to a heterologous sequence so that the combined nucleic acid molecule encodes
a fusion protein. Such combined nucleic acid molecules are included within the second or
third aspects of the invention. For example, to screen peptide libraries for inhibitors of the
activity of the polypeptide, it may be useful to express, using such a combined nucleic acid
molecule, a fusion protein that can be recognised by a commercially-available antibody. A
30 fusion protein may also be engineered to contain a cleavage site located between the
sequence of the polypeptide of the invention and the sequence of a heterologous protein so

that the polypeptide may be cleaved and purified away from the heterologous protein.
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molecule may be examined using a hybridization assay, as known in the art (see, for
example, Sambrook et al [supral). A substantially homologous molecule will then compete
for and inhibit the binding of a completely homologous molecule to the target molecule
under various conditions of stringency, as taught in Wahl, G.M. and S.L. Berger (1987;
25 Methods Enzymol. 152:399-407) and Kimmel, A.R. (1987; Methods Enzymol. 152:507-
511).

"Stringency" refers to conditions in a hybridization reaction that favour the association of
very similar molecules over association of molecules that differ. High stringency
hybridisation conditions are defined as overnight incubation at 42°C in a solution
30 comprising 50% formamide, 5XSSC (150mM NaCl, 15mM trisodium citrate), S0mM
sodium phosphate (pH7.6), 5x Denhardts solution, 10% dextran sulphate, and 20

microgram/ml denatured, sheared salmon sperm DNA, followed b y washing the filters in



15 of hybridization; agitation; agents to bl ock the non-specific attachnment
of the Iiquid phase nolecule to the solid support (Denhardt's reagent or
BLOITO; the concentration of the nolecules; use of corrpound%"'-ﬂbzg%rease
the rate of association of nolecul es (de% ran sul phate or pol yet hyl ene
glycol); and the stringency of the washi ‘f; conditions follow ng

nyor i zat PO SFCca ey 6B i dnsreedient SR aSbitirion
e c. " SRRy Cufle U Qs C RSB o 27, (SARAN, PREHE Ttb SBRPond 1]

t hen conpetigd fbohykaidizatiohiak thotehs higindiingeney. a conpl et el y honol ogous
nol ecule to the target nol ecule under various conditions of stringency, as

taught in Mrred@rﬁﬂod@ﬂ%@o?thiﬁ@s%@&rof tHOBVenton MehhidEls abidzadsBeules that are at
152:399-407) and Kinmmel, AR (1987; Methods Enzyrnol. 152:507- 511).
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SXSSC (150nM NadCl, 15mMtrisodiumcitrate), 50mv sodi um phosphate (pH7. 6),
5x Denhar dN§:58) and; Bisleiq goisldaqlesdas that preatubstaniinlly epmplemperigivatey sch nucleic

denat ur ed, e I rm PN f9; \ i iLt.e 1
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i nvol vel@ hinveitior dompitisesrn repb@acthaois bieleag 8084 ridedicaludvartits3&eir¢ deeticanitiicook

et at. [supra]). Preferah| th onditjo for hypridizatio

those of hf n%ﬁerq%%@y%ﬁ@ @ﬁ@%&l%@éﬁ%ﬁﬁ?@flaﬂbﬁ eOdng, segpienge 0R SEQ

i nvention =Yl i : t SRsO/O Yoyl i

over thei r%ﬁ@%?lfégﬁaﬁﬁj qj%ﬁgk%gghgﬁgalggsaﬁfﬁgf%cfaf gEgncodPhgg/%gﬁplgﬁggi%z
or | NSPOE5NED5 ythe podidg seuSie@ foDSHQ M) NEERivenNDSEQ BEFQ:D thOcsdinSE€)uece

NG 7, SEQ LD | D NO r 13. and/ or S 1. JR,,,0. SE
D No 1) T IR 0y R T B QOB afinR i i) Woong gk,
to suchyyug] sEQ ARCH1 MRheesdins secgfe_ﬁéeefoaty_m 1P NOQYeliferpfnl SEQIDERDL B, the
according to this aspect of the 10 invention conprises a region that is at

| east 80% retbing saspienapviier SEQIDENO; kegivemigt FEQ dD tHe:15ctbaicading segveneeior SEQSEQ

I D NO 2 gi LN.SEQ | D \ _codi.ng _sequence fqr . SE LD i Y4 in
SEQ I D NO BN s i @E’g@nﬁglm ‘%%6“?%“%\6@ %Oﬁ%célﬁﬁ it &%ﬂé”%ﬂ%{]
t he codi ngtReqyanclisfrogardEacidk MY Sndestes ateSEQIDpMEErdblytdlteag0oi WPmore
sequence
a preferably at least 98% or 99% identical over their entire length to the same are
20 particularly preferred. Preferred embodiments in this respect are nucleic acid molecules

that encode polypeptides which retain substantially the same biological function or activity

as the INSP052 and INSPO055 polypeptides.

The invention also provides a process for detecting a nucleic acid molecule of the
invention, comprising the steps of: (a) contacting a nucleic probe according to the
25 invention with a biological sample under hybridizing conditions to form duplexes; and (b)

detecting any such duplexes that are formed.

As discussed additionally below in connection with assays that may be utilised according
to the invention, a nucleic acid molecule as described above may be used as a hybridization
probe for RNA, cDNA or genomic DNA, in order to isolate full-length cDNAs and
30 genomic clones encoding the INSP052 and INSP055 polypeptides and to isolate cDNA
and genomic clones of homologous or orthologous genes that have a high sequence

similarity to the gene encoding this polypeptide.



for SEQID NO 10 given in SEQ ID NO 9, the coding sequence for SEQ ID NO 12
given 15 in SEQ ID NGO 11, the coding sequence for SEQ I D NO 14 %Zji ven in SEQ
I D NO 13, the coding sequence for SEQ ID NO 16 given in SEQ2DTN20DE, the
codi ng sequence for SEQ ID NO 18 given i{' SEQ ID NO 17 or is a nucleic
acid nolecule that is conplenentary thefeto. In this regard, nucleic acid

nol ecul es at .least 90% .preferably at | east 95% . mre. preferably at..|l east
08% or  o0ulh et T oprieh Fombiefis. SaRG EIRrLRTE: i fis 4f efgobe Bt
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nucl ei ¢ 5r e@hplofCueh BnAEmED at e K2mown ViapineenoWVDINA @obinkdragi L elequanmpt ¢USnder
hybri di zing conditions to form duglls)exes; and (b) _det ecg}@n?q ny sga(cg{]]

dupl exes t Ripchemisal §orpdClexslapd.sPids dad Rpdymsiasa(Fsrkme Eupe:ntheBrastdls dif

wi th assay i | of . di ng.: i ' icdai
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RNA, cDNA exongeleases GudbNds thiose finuidrin tiee EEONERASE Wrhplifémagoh SyBbidsmankedic8 by

enom ¢ cl gnes codi ng the | 052 and. | NSPOb5 I tid d to isol at
AR Gy I A e M D I R
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25 In this regard, the tollow ng techni ques, anong others known in the art,
may be uti Theed! Cynkir P EC206; AU Reskaba, Mattdowpuvigosed thé ABL Caselysitandn373

Met hods for uenci ng and . .analysis are well known and are generally
avai | abl e ?‘?@ﬁaﬁg}% e&ﬁ‘ﬁn‘%ﬁ/{beﬂﬂﬁﬁ@gﬁbe used to practice many of the
enbodi nents of the ipventiogn discussed .herejn.. Such methods may. .5 enpl oy
such enzynP%e agcthpd for dsolaiing é’gﬁ’éﬂ?lcof“”%\mdﬁﬁ’ﬂlﬁnﬁ}c&g@g_l a J@?j&l{?é’ﬁﬁ% ew{t%gm
Bi ochem Ca{t%lﬁp%&tpﬁngt\f(ﬁi %Qh?tq;b the | BISIRBLY BRI 2-SPOLL HKiypeid¥8 i 1o probe a

2
t her nost ab T ynerase (Anmersham Chicago, IL), or conbinations of
pol yer Hs egermmdc poroddN Aehbliaryg withix @ matirelase srigfictdllyadesigned eproleunsing rstaniderd

ELONGASE Anplification System parket b G bca/ B it hershur .
Pr ef er abl ngOPﬁ TeLhaERe F%’B%‘F@Ee ﬁ’ggseﬁgfoéﬁii ’e?"f%gﬁg’ioﬁ%m%%ﬁgﬂgg{%ruch
as the Hanmpldion "M ghgbeRRr2200 (dddamdrbaR. PReRthing\VAssotAliofrehdd eIohnTl‘Wﬂef}ﬁ'
Cycl er (PTC2007" MJ Research, tertown, MA) and the ABI Catal yst and 373

and 377 DNtSscjerescew Y@bs k9§D, B9 rBrobes comprising at least 15, preferably at least 30,

and more preferably at least 50, contiguous bases that correspond to, or are complementary
20 to, nucleic acid sequences from the appropriate encoding gene (SEQ ID NO:1, SEQ ID
NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13, SEQ
ID NO:15 or SEQ ID NO:17) are particularly useful probes. Such probes may be labelled
with an analytically-detectable reagent to facilitate their identification. Useful reagents
include, but are not limited to, radioisotopes, fluorescent dyes and enzymes that are
25 capable of catalysing the formation of a detectable product. Using these probes, the
ordinarily skilled artisan will be capable of isolating complementary copies of genomic
DNA, c¢cDNA or RNA polynucleotides encoding proteins of interest from human,
mammalian or other animal sources and screening such sources for related sequences, for

example, for additional members of the family, type and/or subtype.

30 In many cases, isolated cDNA sequences will be incomplete, in that the region encoding
the polypeptide will be cut short, normally at the 5' end. Several methods are available to
obtain full length cDNAs, or to extend short cDNAs. Such sequences may be extended

utilising a partial nucleotide sequence and employing various methods known in the art to



One nmethod for isolating a nucleic acid nolecule encoding a pol ypeptide
with an equivalent function to that of the I NSPG62 and | NSPO55

pol ypeptides is to probe a 15 genomc or eDNA library w thqaginzdog al or
artificially-designed probe using standa procedures that are recognised
in the art (see, for exanple, "Current Protocols in Mlecular Biology",

Ausubel et I 1.shi iati and John. Wl e
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reagents i,ncl. , t are not limted to, radiojsotopes, fluorescent dyes
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encodi ng the polé)/rcg{apti de will be cut short, normally at the 5'
Several neflEedes apalifiestioa afdNAbiragnrentaadjadenhgkhowmiNeguenos it ureat emd

short c erext ende uti)isd i al nucl eqti de
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det ect upsti Bamppmgﬁeﬁﬁw h/hgﬁl N0 lmsetxsgds ;@Pdgrié@guh@gﬁlyseqhiﬁfﬁeﬂiss%haggf »

exanpl e, one. netho ich may be enployed is based on the nethod o pi
MhsdsEs Asids K

Apl i fi cat FeHHr-leoal- E7dY); 5 Resor 98RapmgPe0)- Ardghiirmallitongtmapris
exerpl | 1T ed hy RE: REFAUhaRbir DaearaeT F kbangs 8 Zubsy T Tciopes

for exanpl @alohalte CAYriTHis peovebsyasiidepthiefriced! td bareaebahies and iougel iaDng A
slightly different .technique, ternmed "restriction-site" PCR uses universal
priners toMOHEPBIICHARNown nucl ei ¢ acid sequence adj acent a known | ocus

(Sarkar, G_ (1993) PCR Methods |ic. 2:318-322). lnverse PCR nmay al so be
used to anpyienysciening fesillgnsth disis peqlengbleito apgyibraripy thebhavethsse dizen a
known regi 4 Okl RudeTt 1 ) ratiforhL | C1:AGL: e 28186 .
Anot her m::t9 %é V\hc?%:ILC%rrgy aﬁggr ucgié\jdA é sglgg’plia?} r %‘%ﬁﬂ?ﬁ%‘@%}lgss al 8 refejfgﬂg’ 1% ghat
20 they will contain more sequences that contain the 5' regions of genes. Use of a randomly
primed library may be especially preferable for situations in which an oligo d(T) library
does not yield a full-length cDNA. Genomic libraries may be useful for extension of

sequence into 5' non-transcribed regulatory regions.

In one embodiment of the invention, the nucleic acid molecules of the present invention
25 may be used for chromosome localisation. In this technique, a nucleic acid molecule is
specifically targeted to, and can hybridize with, a particular location on an individual
human chromosome. The mapping of relevant sequences to chromosomes according to the
present invention is an important step in the confirmatory correlation of those sequences
with the gene-associated disease. Once a sequence has been mapped to a precise
30 chromosomal location, the physical position of the sequence on the chromosome can be
correlated with genetic map data. Such data are found in, for example, V. McKusick,
Mendelian Inheritance in Man (available on-line through Johns Hopkins University Welch

Medical Library). The relationships between genes and diseases that have been mapped to



i nvol ves PCR anplification of DNA fragnents adjacent a known sequence in
human and vyeast artificial chronosone DNA (Lagerstrom M et al. (1991)
PCR Met hods Applic., 1, 111-119). Another nethod whi ch may b&4ustd00o
retrieve unknown sequences is that of Pasker, J.D. et al. (1991); Nucleic
Acids Res. 19:3055-3060). Additionally, Ohe may use 15 PCR, nested priners,
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i nvest i &t peigermn sEamBIN Ay withr that 9 asBNgenersoded iy positantogerie prowide ngplenble

ot her gene.discovery techni gues. ,nce,the .di sease,or syndrone has. been
or udel y 1 ol CH e sk S i nobmeP s 4 it St harth ity £ Sl B akny
sequences BBRPh RGnpRall frtiabdemaniitivepa@eent associated or regul atory
genes for further investigation. The nucleic acid nolecule may al so be used

to detect Ghtf&lBBRES apflohdh@s CREPTRSOMRY dnac@iNean 1l _Ltfov@rpregﬁﬁﬂﬁ | R8&83nBls
i nversion, etc. anong normal, carrier, or affected individuals.

expression of a gene encoding a polypeptide of the invention. RNA interference (RNA1)

20 (Elbashir, SM et al., Nature 2001, 411, 494-498) is one method of sequence specific post-

transcriptional gene silencing that may be employed. Short dsRNA oligonucleotides are

synthesised in vitro and introduced into a cell. The sequence specific binding of these

dsRNA oligonucleotides triggers the degradation of target mRNA, reducing or ablating

target protein expression.

25 Efficacy of the gene silencing approaches assessed above may be assessed through the
measurement of polypeptide expression (for example, by Western blotting), and at the

RNA level using TagMan-based methodologies.

The vectors of the present invention comprise nucleic acid molecules of the invention and
may be cloning or expression vectors. The host cells of the invention, which may be
30 transformed, transfected or transduced with the vectors of the invention may be

prokaryotic or eukaryotic.

The polypeptides of the invention may be prepared in recombinant form by expression of



The nucleic acid nol ecul es of the present invention are al so valuable for
tissue 10 |ocalisation. Such techniques allow the determ nation of
expression patterns of the polypeptide in tissues by detecti2n1ef2006e
MRNAs that encode them These techniques,ginclude in situ hybridization

t echni ques and nucl eotide anplification gechniques, such as PCR Results
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usi ng TagMan- base
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i nvention be .pre ed in reconbi nant form by expression of 24.11. 2006
28 their e%?%ﬁ‘eﬁﬁg%fr&eéﬂﬂ?sﬂ"%l ecules in vectors contained within a host
cell. Such expLees i on_ et hods, are wel| known to those of skill in the art
and many afd2Reks of papbicexpassignisysynsiibidsoter sxample( dupmagompherRomeaedz &
Hoef f 1 ef s (1998 dehlSr sysfRaNe iSARTRE St ! ' : At
of expression”. eAcadS ﬁ] C F’rl ess,1 %Zfr??%xae%%l}%’ ‘Eé&ngrgnc,}éf\@@&bzé.%aﬁte Q\fAPﬁ?g‘?‘k‘fs’
Sydney, Tolyderidpwaget apnspGeoes; aydayt, cpisymsy,stisarton ekniants, t Yabt ichrasnbsball e
to maintain ropagate or, express .nucleic acjd nol ecul to produce a
pol ypept i dglepf?nghé(ﬂf‘%eatﬁufc]é&s Gg‘fsloYfﬁ‘?e%é’aB%‘ﬂ.‘“Wé S&%PB%&“Q’E gacenia viruses,
adenoviruses, fowl pox viruses, pseudorabies viruses and retroviruses, or combinations
thereof, such as those derived from plasmid and bacteriophage genetic elements, including
20 cosmids and phagemids. Human artificial chromosomes (HACs) may also be employed to

deliver larger fragments of DNA than can be contained and expressed in a plasmid.

Particularly suitable expression systems include microorganisms such as bacteria
transformed with recombinant bacteriophage, plasmid or cosmid DNA expression vectors;
yeast transformed with yeast expression vectors; insect cell systems infected with virus
25 expression vectors (for example, baculovirus); plant cell systems transformed with virus
expression vectors (for example, cauliflower mosaic virus, CaMV; tobacco mosaic virus,
TMV) or with bacterial expression vectors (for example, Ti or pBR322 plasmids); or
animal cell systems. Cell-free translation systems can also be employed to produce the

polypeptides of the invention.

30 Introduction of nucleic acid molecules encoding a polypeptide of the present invention into
host cells can be effected by methods described in many standard laboratory manuals, such

as Davis ef al., Basic Methods in Molecular Biology (1986) and Sambrook et al.,[supra].



nucl eoti de sequence nmay be inserted into an expression systemby any of a
variety of well- known and routine techniques, such as, for exanple, those
described in Sanbrook et al., 10 (supra). Generally, t he en%d']r?@o@ene can
be pl aced under the control of a control gl enent such as a pronoter,
ri bosonme binding site (for bacteri al expt2 ssion) and, optionally, an
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polypeptld of . the. invention Int oduction of nucleic acid nol ecul es
encodi ng a 5@?&3@5‘?4%80%?“?%4@?’%%% PH¢&1ti8on into host cells can be
effected b hods descri bed in many_ standard | aboratory manuals, such as
DaV| s et ail AEHEPR IORAHOHECGURNITE] lée@m? deyesblsgp add ggslaterycseguanseobRt dlow
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phosphate transStection Xtran rans ransvection,
i cr oi nj ectixemplesatfirogilatoly piquienediaat Gobst wana eaist alte ex@bstin APOLatd Nbe
ballistic |ntro uction, or infection (see
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either be transient (for exarrpF epi sonal ) ﬁTpg)er manent ?ﬂahr onbsona
i nt egr at i oMeguletooy dequgntes arhdhmadm todnstateel reglons of the vector, such as enhancers,
20 promoters and 5' and 3' untranslated regions. These interact with host cellular proteins to
carry out transcription and translation. Such regulatory sequences may vary in their
strength and specificity. Depending on the vector system and host utilised, any number of
suitable transcription and translation elements, including constitutive and inducible
promoters, may be used. For example, when cloning in bacterial systems, inducible
25 promoters such as the hybrid lacZ promoter of the Bluescript phagemid (Stratagene,
LaJolla, CA) or pSportl™ plasmid (Gibco BRL) and the like may be used. The baculovirus
polyhedrin promoter may be used in insect cells. Promoters or enhancers derived from the
genomes of plant cells (for example, heat shock, RUBISCO and storage protein genes) or
from plant viruses (for example, viral promoters or leader sequences) may be cloned into
30 the vector. In mammalian cell systems, promoters from mammalian genes or from
mammalian viruses are preferable. If it is necessary to generate a cell line that contains

multiple copies of the sequence, vectors based on SV40 or EBV may be used with an

appropriate selectable marker.



system The encoding nucleic acid nolecule may or may not include a
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transcri bet control™ e regul atory sequences,
selectable marker is to confer resistance to selection, and its presence allows growth and

20 recovery of cells that successfully express the introduced sequences. Resistant clones of
stably transformed cells may be proliferated using tissue culture techniques appropriate to

the cell type.

Mammalian cell lines available as hosts for expression are known in the art and include
many immortalised cell lines available from the American Type Culture Collection
25 (ATCC) including, but not limited to, Chinese hamster ovary (CHO), HeLa, baby hamster
kidney (BHK), monkey kidney (COS), C127, 3T3, BHK, HEK 293, Bowes melanoma and
human hepatocellular carcinoma (for example Hep G2) cells and a number of other cell

lines.

In the baculovirus system, the materials for baculovirus/insect cell expression systems are
30 commercially available in kit form from, inter alia, Invitrogen, San Diego CA (the
"MaxBac" kit). These techniques are generally known to those skilled in the art and are

described fully in Summers and Smith, Texas Agricultural Experiment Station Bulletin No.
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this systeaxmnmhdﬂeenﬂsmﬁbamkAm&wgﬂmhcﬂhs Drosophila S2 and Spodoptera Sf9
cells. There are many plant cell culture and whol e plant genetic expression

systens kn@wy huinbdi€of selection systems are known in the art that may be used to recover
transformed cell lines. Examples include the herpes simplex virus thymidine kinase

(Wigler, M. ef al. (1977) Cell 11:223-32) and adenine phosphoribosyltransferase (Lowy, 1.

20 et al. (1980) Cell 22:817-23) genes that can be employed in tk- or aprt+ cells, respectively.

Also, antimetabolite, antibiotic or herbicide resistance can be used as the basis for
selection; for example, dihydrofolate reductase (DHFR) that confers resistance to
methotrexate (Wigler, M. et al. (1980) Proc. Natl. Acad. Sci. 77:3567-70); npt, which
confers resistance to the aminoglycosides neomycin and G-418 (Colbere-Garapin, F. ef al
25 (1981) J. Mol. Biol. 150:1-14) and als or pat, which confer resistance to chlorsulfuron and
phosphinotricin acetyltransferase, respectively. Additional selectable genes have been

described, examples of which will be clear to those of skill in the art.

Although the presence or absence of marker gene expression suggests that the gene of
interest is also present, its presence and expression may need to be confirmed. For
30 example, if the relevant sequence is inserted within a marker gene sequence, transformed

cells containing the appropriate sequences can be identified by the absence of marker gene



W Exanpl es of suitable plant cellular genetic expression systens include
those described 5 in US 5,693,506; US 5,659,122; and US 5, 608, 143.
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Alternatively, the sequences encoding the polypeptide of the invention may be cloned into
20 a vector for the production of an mRNA probe. Such vectors are known in the art, are
commercially available, and may be used to synthesise RNA probes in vitro by addition of
an appropriate RNA polymerase such as T7, T3 or SP6 and labelled nucleotides. These
procedures may be conducted using a variety of commercially available kits (Pharmacia &

Upjohn, (Kalamazoo, MI); Promega (Madison WI); and U.S. Biochemical Corp.,
25 Cleveland, OH)).

Suitable reporter molecules or labels, which may be used for ease of detection, include
radionuclides, enzymes and fluorescent, chemiluminescent or chromogenic agents as well

as substrates, cofactors, inhibitors, magnetic particles, and the like.

Nucleic acid molecules according to the present invention may also be used to create
30 transgenic animals, particularly rodent animals. Such transgenic animals form a further
aspect of the present invention. This may be done locally by modification of somatic cells,

or by germ line therapy to incorporate heritable modifications. Such transgenic animals



tandem gene as well. 5 Alternatively, host cells that contain a nucleic
aci d sequence encodi ng a pol ypeptide of the invention and which express
sai d pol ypeptide may be identified by a variety of procedures 1kpogs to
those of skill in the art. These procedg&gs i nclude, but are not limted
to, DNA- DNA or DNA-RNA hybri di zati ons d protein bioassays, for exanple,
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t he presen§
XA or enterokinase (Invitrogen, San Diego, CA) between the purification domain and the

20 polypeptide of the invention may be used to facilitate purification. One such expression
vector provides for expression of a fusion protein containing the polypeptide of the
invention fused to several histidine residues preceding a thioredoxin or an enterokinase
cleavage site. The histidine residues facilitate purification by IMAC (immobilised metal
ion affinity chromatography as described in Porath, J. et al. (1992), Prot. Exp. Purif. 3:

25 263-281) while the thioredoxin or enterokinase cleavage site provides a means for
purifying the polypeptide from the fusion protein. A discussion of vectors which contain

fusion proteins is provided in Kroll, D.J. et al. (1993; DNA Cell Biol. 12:441-453).

If the polypeptide is to be expressed for use in screening assays, generally it is preferred
that it be produced at the surface of the host cell in which it is expressed. In this event, the
30 host cells may be harvested prior to use in the screening assay, for example using
techniques such as fluorescence activated cell sorting (FACS) or immunoaffinity

techniques. If the polypeptide is secreted into the medium, the medium can be recovered in
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20 cellular binding molecules may be inhibited, such that the normal biological activity of the

polypeptide is prevented.

The polypeptide of the invention that is employed in such a screening technique may be
free in solution, affixed to a solid support, borne on a cell surface or located intracellularly.
In general, such screening procedures may involve using appropriate cells or cell
25 membranes that express the polypeptide that are contacted with a test compound to observe
binding, or stimulation or inhibition of a functional response. The functional response of
the cells contacted with the test compound is then compared with control cells that were
not contacted with the test compound. Such an assay may assess whether the test
compound results in a signal generated by activation of the polypeptide, using an
30 appropriate detection system. Inhibitors of activation are generally assayed in the presence
of a known agonist and the effect on activation by the agonist in the presence of the test

compound is observed.



intracellularly, the cells nust first be |lysed before the pol ypeptide is
recovered. The pol ypeptide of the invention can be used to screen |ibraries
of conpounds in any of a variety of drug screening technique%‘."-1 6
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i nvent i on malypeptide;ianduci ng t he bi ol ogi cal effects of the pol ypeptide upon
binding to it. Potential antagonists include small organic nol ecul es,
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screeni ng preaRAWoahrizey i nvol ve using appropriate cells or cell 25
menbranes that express the pol ypeptide that are contacted with a test

conpound t@%%ﬁﬁéﬁ’@g a HeNdixPebssiaf oit ihdWudtat® Medéofl BIgalfgepidfthe pblipeptidenal
response. 1e functional response of the cells contacted with the test
conpound i keinhe@ssociatadaithl avsedend srentnenerictapable et prpeiding Adletectrblasizegl Wit h

t he test . Sueh,. :
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comparing the level of a signal generated from the interaction of the compound with the

polypeptide with the level of a signal in the absence of the compound.

20 In further preferred embodiments, the general methods that are described above may
further comprise conducting the identification of agonist or antagonist in the presence of

labelled or unlabelled ligand for the polypeptide.

In another embodiment of the method for identifying agonist or antagonist of a polypeptide

of the present invention comprises:

25 determining the inhibition of binding of a ligand to cells which have a polypeptide of the
invention on the surface thereof, or to cell membranes containing such a polypeptide, in the
presence of a candidate compound under conditions to permit binding to the polypeptide,
and determining the amount of ligand bound to the polypeptide. A compound capable of
causing reduction of binding of a ligand is considered to be an agonist or antagonist.

30 Preferably the ligand is labelled.

More particularly, a method of screening for a polypeptide antagonist or agonist compound



A preferred nmethod for identifying an agoni st or antagonist conpound of a
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drug screening assays may be used, in which neutralising antibodies that are capable of
binding the polypeptide specifically compete with a test compound for binding. In this
manner, the antibodies can be used to detect the presence of any test compound that

possesses specific binding affinity for the polypeptide.

20 Persons skilled in the art will be able to devise assays for identifying modulators of a
polypeptide of the invention. Of interest in this regard is Lokker NA et al J Biol Chem
1997 Dec 26;272(52):33037-44 which reports an example of an assay to identify

antagonists (in this case neutralizing antibodies).

Assays may also be designed to detect the effect of added test compounds on the
25 production of mRNA encoding the polypeptide in cells. For example, an ELISA may be
constructed that measures secreted or cell-associated levels of polypeptide using
monoclonal or polyclonal antibodies by standard methods known in the art, and this can be
used to search for compounds that may inhibit or enhance the production of the
polypeptide from suitably manipulated cells or tissues. The formation of binding

30 complexes between the polypeptide and the compound being tested may then be measured.



conprises the steps of: (a) incubating a |abelled ligand with a whole cell
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bi ndi ng 30forvapindhe sfoemensioned HargpetoppaptechBiddpy t he conpound bei ng test ed
may then be measured. 24.11.2006 37 Assay nethods that are also included
wi t hi n t heThepolypeptidehel treesmentiannmentbieonsedrte iderdifp membrane-bound or soluble

receptors, through standard receptor binding techniques that are known in the art, such as
ligand binding and crosslinking assays in which the polypeptide is labelled with a
20 radioactive isotope, is chemically modified, or is fused to a peptide sequence that
facilitates its detection or purification, and incubated with a source of the putative receptor
(for example, a composition of cells, cell membranes, cell supernatants, tissue extracts, or
bodily fluids). The efficacy of binding may be measured using biophysical techniques such
as surface plasmon resonance and spectroscopy. Binding assays may be used for the
25 purification and cloning of the receptor, but may also identify agonists and antagonists of
the polypeptide, that compete with the binding of the polypeptide to its receptor. Standard

methods for conducting screening assays are well understood in the art.

The invention also includes a screening kit useful in the methods for identifying agonists,

antagonists, ligands, receptors, substrates, enzymes, that are described above.

30 The invention includes the agonists, antagonists, ligands, receptors, substrates and
enzymes, and other compounds which modulate the activity or antigenicity of the

polypeptide of the invention discovered by the methods that are described above.
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24.11. 20061, 3 grecise effective amount for a human subject will depend upon the severity of the

disease state, general health of the subject, age, weight, and gender of the subject, diet,
time and frequency of administration, drug combination(s), reaction sensitivities, and
tolerance/response to therapy. This amount can be determined by routine experimentation
and is within the judgement of the clinician. Generally, an effective dose will be from 0.01
25 mg/kg to 50 mg/kg, preferably 0.05 mg/kg to 10 mg/kg. Compositions may be
administered individually to a patient or may be administered in combination with other

agents, drugs or hormones.

A pharmaceutical composition may also contain a pharmaceutically acceptable carrier, for
administration of a therapeutic agent. Such carriers include antibodies and other
30 polypeptides, genes and other therapeutic agents such as liposomes, provided that the
carrier does mot itself induce the production of antibodies harmful to the individual

receiving the composition, and which may be administered without undue toxicity.



The invention al so provides pharnmaceutical conpositions conprising a

pol ypeptide, nucleic acid, ligand or conpound of the invention in
conbination with a suitable pharnmaceutical carrier. These c@®pos006ns nay
be suitable as therapeutic or diagnostic  reagents, as vaccines, or as
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agent. Such.gajriers include antibodies and other 30 polypeptides, genes
and ot her therapeutic agents such as |iposones, provided that the carrier

does not i "rﬁ?éﬁaﬁﬂh@%?cai] Q&nﬁés‘?ﬁ&&%ﬂf&e@fin ?ﬁ%iiH@eﬁ&iSﬁ nl]%" e glimhﬁ’st&ﬂ@@ by any
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wi t hout unguebéroxd edntias. in2Midiik, 20 Got limited to, oral, intravenous, intramuscular, intra-

20 arterial, intramedullary, intrathecal, intraventricular, transdermal or transcutaneous

applications (for example, see W098/20734), subcutaneous, intraperitoneal, intranasal,

enteral, topical, sublingual, intravaginal or rectal means. Gene guns or hyposprays may

also be used to administer the pharmaceutical compositions of the invention. Typically, the

therapeutic compositions may be prepared as injectables, either as liquid solutions or

25 suspensions; solid forms suitable for solution in, or suspension in, liquid vehicles prior to

injection may also be prepared.

Direct delivery of the compositions will generally be accomplished by injection,
subcutaneously, intraperitoneally, intravenously or intramuscularly, or delivered to the
interstitial space of a tissue. The compositions can also be administered into a lesion.

30 Dosage treatment may be a single dose schedule or a multiple dose schedule.

If the activity of the polypeptide of the invention is in excess in a particular disease state,

several approaches are available. One approach comprises administering to a subject an



39 Suitable carriers may be large, slowy netabolised nmacronol ecul es such
as proteins, polysaccharides, polylactic acids, polyglycolic acids,

pol ymeric am no acids, am no acid copolyners and inacti ve Vi Mg @@bglcles.
Phar maceutical ly acceptable salts can be used therein, for exanple m ner al
acid salts such 5 as hydrochl ori des, hygyobrom des, phosphates sul phat es,
and the like; and the salts of organic acids such as acetates,
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an Recent therapeutic advances using triplex DNA have been described in the literature (Gee,
20 J.E. et al. (1994) In: Huber, B.E. and B.I. Carr, Molecular and Immunologic Approaches,
Futura Publishing Co., Mt. Kisco, NY). The complementary sequence or antisense
molecule may also be designed to block translation of mRNA by preventing the transcript
from binding to ribosomes. Such oligonucleotides may be administered or may be

generated in sifu from expression in vivo.

25 In addition, expression of the polypeptide of the invention may be prevented by using
ribozymes specific to its encoding mRNA sequence. Ribozymes are catalytically active
RNAs that can be natural or synthetic (see for example Usman, N, et al., Curr. Opin.
Struct. Biol (1996) 6(4), 527-33). Synthetic ribozymes can be designed to specifically
cleave mRNAs at selected positions thereby preventing translation of the mRNAs inio

30 functional polypeptide. Ribozymes may be synthesised with a natural ribose phosphate
backbone and natural bases, as normally found in RNA molecules. Alternatively the

ribozymes may be synthesised with non-natural backbones, for example, 2'-O-methyl
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Qpin.  Struct. Biol (1996) 6(4), 527-33). Synthetic ribozynes can be

desi gned tROVS58EASi cal |y ~cleave mRNAs at sel ected positions thereby

preventing translation of the mRNAs into 30 functional,polgpeptide“
R bozymes Gef therapy mapidsicsaoxgdiin eheridhe eagogenprssodisiop it PYRIPHAREY and

natural bages. Rt BAsTRHeYsubRUN Gehd NPy TRLEGUb R at frhEAAAL NEIYpPBBriate
20 production of the polypeptide by replacing a defective gene with a corrected therapeutic

gene.

Gene therapy of the present invention can occur in vivo or ex vivo. Ex vivo gene therapy
requires the isolation and purification of patient cells, the introduction of a therapeutic gene
and introduction of the genetically altered cells back into the patient. In contrast, in vivo

25 gene therapy does not require isolation and purification of a patient's cells.

The therapeutic gene is typically "packaged" for administration to a patient. Gene delivery
vehicles may be non-viral, such as liposomes, or replication-deficient viruses, such as
adenovirus as described by Berkner, K.L., in Curr. Top. Microbiol. Immunol., 158, 39-66
(1992) or adeno-associated virus (AAV) vectors as described by Muzyczka, N., in Curr.
30 Top. Microbiol. Immunol., 158, 97-129 (1992) and U.S. Patent No. 5,252,479. For
example, a nucleic acid molecule encoding a polypeptide of the invention may be

engineered for expression in a replication-defective retroviral vector. This expression
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5, 252, 479.rebsiving the composition. Addltlonally, these carriers may function as immunostimulating

agents ("adjuvants"). Furthermore, the antigen or immunogen may be conjugated to a
20 bacterial toxoid, such as a toxoid from diphtheria, tetanus, cholera, H. pylori, and other

pathogens.

Since polypeptides may be broken down in the stomach, vaccines comprising polypeptides
are preferably administered parenterally (for instance, subcutaneous, intramuscular,
intravenous, or intradermal injection). Formulations suitable for parenteral administration
25 include aqueous and non-aqueous sterile injection solutions which may contain anti-
oxidants, buffers, bacteriostats and solutes which render the formulation isotonic with the
blood of the recipient, and aqueous and non-aqueous sterile suspensions which may

include suspending agents or thickening agents.

The vaccine formulations of the invention may be presented in unit-dose or multi-dose
30 containers. For example, sealed ampoules and vials and may be stored in a freeze-dried
condition requiring only the addition of the sterile liquid carrier immediately prior to use.

The dosage will depend on the specific activity of the vaccine and can be readily
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directly for detection or may be amplified enzymatically by using PCR, ligase chain

reaction (LCR), strand displacement amplification (SDA), or other amplification

20 techniques (see Saiki ef al., Nature, 324, 163-166 (1986); Bej, ef al., Crit. Rev. Biochem.
Molec. Biol., 26, 301-334 (1991); Birkenmeyer et al., J. Virol. Meth., 35, 117-126 (1991);

Van Brunt, J., Bio/Technology, 8, 291-294 (1990)) prior to analysis.

In one embodiment, this aspect of the invention provides a method of diagnosing a disease
in a patient, comprising assessing the level of expression of a natural gene encoding a
25 polypeptide according to the invention and comparing said level of expression to a control
level, wherein a level that is different to said control level is indicative of disease. The

method may comprise the steps of:

a)contacting a sample of tissue from the patient with a nucleic acid probe under stringent
conditions that allow the formation of a hybrid complex between a nucleic acid

30 molecule of the invention and the probe;

b)contacting a control sample with said probe under the same conditions used in step a);
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contacting DNA with a nucleic acid probe that hybridises to the DNA under stringent

6

conditions to form a hybrid double-stranded molecule, the hybrid double-stranded
molecule having an unhybridised portion of the nucleic acid probe strand at any portion
20 corresponding to a mutation associated with disease; and detecting the presence or absence
of an unhybridised portion of the probe strand as an indication of the presence or absence

of a disease-associated mutation in the corresponding portion of the DNA strand.
Such diagnostics are particularly useful for prenatal and even neonatal testing.

Point mutations and other sequence differences between the reference gene and "mutant”
25 genes can be identified by other well-known techniques, such as direct DNA sequencing or
single-strand conformational polymorphism, (see Orita ef al., Genomics, 5, 874-879
(1989)). For example, a sequencing primer may be used with double-stranded PCR product
or a single-stranded template molecule generated by a modified PCR. The sequence
determination is performed by conventional procedures with radiolabelled nucleotides or
30 by automatic sequencing procedures with fluorescent-tags. Cloned DNA segments may

also be used as probes to detect specific DNA segments. The sensitivity of this method is
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In another embodiment of the invention, an array of oligonucleotide probes comprising a

gee and

20 nucleic acid molecule according to the invention can be constructed to conduct efficient
screening of genetic variants, mutations and polymorphisms. Array technology methods
are well known and have general applicability and can be used to address a variety of
questions in molecular genetics including gene expression, genetic linkage, and genetic

variability (see for example: M.Chee et al., Science (1996), Vol 274, pp 610-613).

25 In one embodiment, the array is prepared and used according to the methods described in
PCT application W095/11995 (Chee et al); Lockhart, D. J. et al. (1996) Nat. Biotech. 14:
1675-1680); and Schena, M. et al. (1996) Proc. Natl. Acad. Sci. 93: 10614-10619).
Oligonucleotide pairs may range from two to over one million. The oligomers are
synthesized at designated areas on a substrate using a light-directed chemical process. The

30 substrate may be paper, nylon or other type of membrane, filter, chip, glass slide or any
other suitable solid support. In another aspect, an oligonucleotide may be synthesized on

the surface of the substrate by using a chemical coupling procedure and an ink jet



determ nation is perforned by conventional procedures with radiol abelled
nucl eotides or 30 by automatic sequencing procedures with fluqgre S%t ags.
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pairs may range from-t to over one l'ion. The ol gonmers are
discussed in some detail above (including radioimmunoassays, competitive-binding assays,

20 Western Blot analysis and ELISA assays). This aspect of the invention provides a
diagnostic method which comprises the steps of: (a) contacting a ligand as described above
with a biological sample under conditions suitable for the formation of a ligand-

polypeptide complex; and (b) detecting said complex.

Protocols such as ELISA, RIA, and FACS for measuring polypeptide levels may
25 additionally provide a basis for diagnosing altered or abnormal levels of polypeptide
expression. Normal or standard values for polypeptide expression are established by
combining body fluids or cell extracts taken from normal mammalian subjects, preferably
humans, with antibody to the polypeptide under conditions suitable for complex formation
The amount of standard complex formation may be quantified by various methods, such as

30 by photometric means.

Antibodies which specifically bind to a polypeptide of the invention may be used for the

diagnosis of conditions or diseases characterised by expression of the polypeptide, or in



synt hesi zed at designated areas on a substrate using a light-directed

chem cal process. The 30 substrate may be paper, nylon or other type of
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(c) a ligand of the present invention.

20 In one aspect of the invention, a diagnostic kit may comprise a first container containing a
nucleic acid probe that hybridises under stringent conditions with a nucleic acid molecule
according to the invention; a second container containing primers useful for amplifying the
nucleic acid molecule; and instructions for using the probe and primers for facilitating the
diagnosis of disease. The kit may further comprise a third container holding an agent for

25 digesting unhybridised RNA.

In an alternative aspect of the invention, a diagnostic kit may comprise an array of nucleic
acid molecules, at least one of which may be a nucleic acid molecule according to the

invention.

To detect polypeptide according to the invention, a diagnostic kit may comprise one or
30 more antibodies that bind to a polypeptide according to the invention; and a reagent useful

for the detection of a binding reaction between the antibody and the polypeptide.
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immunoglobulin domain containing cell recognition molecules are implicated.

20 Various aspects and embodiments of the present invention will now be described in more

detail by way of example, with particular reference to the INSP052 and INSPOS5
polypeptides.

It will be appreciated that modification of detail may be made without departing from the
scope of the invention.

25 Brief description of the Figures

Figure 1: Results from BLAST against NCBI non-redundant database using full-length
INSP052 polypeptide sequence.

Figure 2: Alignment generated by BLAST between the full-length INSP052 polypeptide

sequence and the closest related sequence, biliary glycoprotein H (mouse).

30 Figure 3: Results from BLAST against NCBI non-redundant database using full-length
INSPO055 polypeptide sequence.
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description of the Figures Figure 1: Results from BLAST agai nst NC%
non- r edundsfit 16cwehiah aspzesants ige fraislatipe a§eonsecutive exons from INSP052 is derived from

human genomic sequence. The polynucleotide and polypeptide sequences SEQ IDNO 17 and
SEQ ID 18 representing INSP055 are polynucleotide and polypeptide sequences of the mouse

20 orthologue of INSP052 respectively. The existence of a mouse orthologue supports the gene
model for the human sequence INSP052.

INSP052 and INSP055 polypeptide sequences represented by SEQ ID NO 16 and SEQ ID
NO 18, respectively, are predicted to contain signal peptide sequences and a transmembrane
spanning domain.

25 The polypeptide sequence derived from combining SEQ ID NO:2, SEQ ID NO:4, SEQ ID
NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12 and SEQ ID NO:14 and SEQ ID
NO:16 which represents the translation of consecutive exons from INSP052, was used as a
BLAST query against the NCBI non-redundant Sequence database. The top ten matches are

shown in Figure 1, all of which are immunoglobulin domain containing proteins.

30 Figure 2 shows the alignment of the INSP052 query sequence to the sequence of the highest

matching known protein, biliary glycoprotein H (mouse).



| NSPO52 pol ypepti de sequence. Figure 2: Alignment generated by BLAST
between the full-length I NSPO62 pol ypepti de sequence and the cl osest

rel ated sequence, biliary glycoprotein Il (nouse). 30 Figurefi1Reselts
from BLAST agai nst NCBI non-redundant database using full-length I NSPC65
pol ypepti de sequence. 24.11.2006 49 Figure 4: Alignnment generated by BLAST
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NG 14 and
The INSP052 full length prediction encodes a type I membrane protein of 416 amino acids,

15 related to the VEGF/PDGF receptors, belonging to the immunoglobulin superfamily. The
predicted nucleotide sequence, starting from the initiating ATG codon to the poly A tail is
2025 nucleotides long (figure 5). The coding sequence (cds) spans 7 exons (figure 6). A
putative signal sequence (encoding amino acids 1-33) is located in exon 1. The sequence
encoding the predicted transmembrane (TM) domain (amino acids 241 to 263) is located at

20 the exon 3-4 boundary.

The extracellular (EC) domain encoding amino acids 1-240 was cloned by exon assembly
from genomic DNA. An overview of the exon assembly method is summarized below:
— Individual exons 1, 2 and 3 were amplified from genomic DNA by PCR. The
reverse primer for exon 3 also contained an 11 base overlap with the 5° sequence of
25 exon 4.
— Gel-purified exons were m_ixed and a 2nd PCR reaction was performed to amplify
the re-assembled DNA.
— The full length PCR product corresponding to the INSP052 EC domain was gel-
purified and subcloned sequentially into pDONR 201 (Gateway entry vector) and
30 pEAK12d (expression vector) using the Invitrogen GatewayTM methodology.

1. PCR amplification of exons encoding the extracellular domain of INSP052 from
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domai n” enadd).rfgrlarfi INSPAS? dexonl B4 weef 10KPae baiferaand-a sk ehbPg PopmsRssdroni ¢

DNA. Al ' f t | A i : -
P vi diat CubREeRE. S0 ag 1 FA3RE R AN LR b TR ¢ FHG ABL Ot eyelesof
reverse proaer a0 se80PC Jord 5oabT % fed @ih; L ddkisnaldohgtionicytle ohig2 8C

sequence of 25 exon 4. - Gel-purified exons were m'xeg (i;md a 2§19I PCR
reaction V@gsmn;@d@l@pl@@g@fﬁpioﬁl C. Reaction products were loaded onto a 1.5 % agarose

gel (1X TAE) and PCR products of the correct size (118 bp) were gel- purified using a

Qiaquick Gel Extraction Kit (Qiagen cat. no. 28704) and eluted in 50 pl of elution buffer
20 (Qiagen).

Exon 2 was amplified using the same reaction conditions with primers INSP052 —exon2F

and INSP052 —exon2R. PCR products of 378 bp were gel purified as above.

Exon 3 was amplified using the same reaction conditions with primers INSP052 —exon3F

and INSP052 —exon3R. PCR products of 321 bp were gel purified as above.

25 2. Assembly of extracellular domain-encoding exons of INSP052

Exons 1, 2 and 3-4 were re-assembled in a PCR reaction containing 5 pl of each gel
purified exon, 2 pl of 5 mM dNTPs, 6 pl of INSP052-B1P-exonlF (10 uM), 6 pl of
INSP052-5HIS-R (10 uM), 5 ul of 10X Pfu buffer, 14.5 pl HyO and 0.5 pl  Pfu
polymerase (3 U/pl; Promega cat. no. M774B). The reaction conditions were: 94 oC, 4
30 min; 10 cycles of 94°C for 30 s, 48 °C for 30 s and 70 OC for 2 min; 25 cycles of 94 °c
for 30 s, 52 °C, for 30 s and 70°C for 2 min ; an additional elongation step of 70 OC for 10
min; and a holding cycle at 4 °C. Reaction products were analysed on a 1.5 % agarose gel

(1X TAE). PCR products of the correct size (750 bp) were gel purified using a Qiaquick



the re-assenbled DNA. - The full |ength PCR product corresponding to the
| NSPC62 EC domain was gel - purified and subel oned sequentially into pDONR
201 (Gateway entry vector) and 30 pEAKI2d (expression vectord4 62096t he
I nvi trogen Gat ewayTM net hodol ogy. 1. CR anplification of exons encodi ng
the extracel lular domain of | NSPG52 from 24.11. 2006 51 genom ¢ DNA. PCR
primers were designed to anplify exons 1, 2 and 3 individually (table 1).
The f or warGkl Ftiamgon Katr(Qiagen cbt. oNS$BE2 and plutsdoin 59) nlapfsddutdambpufas € Qiagen).

P quence. (5he episaryrodvrid M EURYECEORE) fatiSint Poee T ST f RS2 BCSBRR 1o
an over | agyQked & tﬁ@%eénd"b%lih 88N site Ald KbakSeq@dile, andile tHfe03"Véad Gyly SIS taf OF

exon 2 (1 NSPG52 -exon2F) 'has an 18 bp overl ap with exon 1 at its 5 end.
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of 321 bp puri as above extrac | ar

domai n- encediling (©avgayohodiNGPANSPEED EC Hpn%ne)nda@tmnmmfermdassﬂnﬁl\mmn a

PCR reaction containing 5 | of each gel
using BP clonase as follows: 5 ul of Gateway-modified INSP052 EC domain was

incubated with 1.5 pl pDONR201 (0.1 pg/pl), 2 pl BP buffer and 1.5 ul of BP clonase
enzyme mix (Invitrogen) at RT for 1 h. The reaction was stopped by addition of proteinase
20 K (2 pg) and incubated at 37°C for a further 10 min. An aliquot of this reaction (1 ul) was
transformed into 20 pl of E. coli DHI10B cells (diluted 1/5 in H,0) by electroporation
using a Biorad Gene Pulser. Electroporated cells were diluted by addition of 1 ml of SOC
medium and incubated for 1 h at 37 °C. Transformants were plated on LB-kanamycin
plates and incubated overnight at 37 9C. Plasmid mini prep DNA was isolated from 1-10
25 resultant colonies using a Qiaprep Turbo 9600 robotic system (Qiagen) and subjected to
DNA sequencing with pENTR-F1 and pENTR-RI sequencing primers using the
BigDyeTerminator system (Applied Biosystems cat. no. 4390246) according to the
manufacturer’s instructions. Sequencing reactions were purified using Dye-Ex columns
(Qiagen) or Montage SEQ 96 cleanup plates (Millipore cat. no. LSKS09624) then analyzed
30 on an Applied Biosystems 3700 sequencer.
4. Subcloning of the INSP052 EC domain ORF to expression vector pEAK12d

Plasmid eluate (1.5 pl) from a pDONR201 clone containing the correct sequence of the
INSP052 EC domain (plasmid ID # 13497) was then used in a recombination reaction
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| ates and i ncubated overnight at 37 C. Plasm.d nini i sol.at ed
1? rom 1- 10 CsCl gradient purified ma?(i-prep DNA of plasmid pEAKl9&—ﬁ§§&52%6ﬁ%s(plasmlg

ID # 13495) was prepared from a 500 ml culture of a sequence verified clone (Sambrook J.

n
4 C
e

20 et al., in Molecular Cloning, a Laboratory Manual, 2™ edition, 1989, Cold Spring Harbor

Laboratory Press), resuspended at a concentration of 1 ug/pl in sterile water and stored at -

20 C.

Table 2: Primers for INSP052 EC domain cloning and sequencing

Primer Sequence (57-3”)

GCP Forward G GGG ACA AGT TTG TAC AAA AAA GCA GGC TTC GCC
ACC

GCP Reverse GGG GAC CAC TTT GTA CAA GAA AGC TGG GTT TCA ATG
GTG ATG GTG ATG GTG

INSP052-B1P- GCA GGC TTC GCC ACC ATG AAG AGA GAA AGG GGA

exonlF GCCCTGTC

INSP052- exonlR | TCA CCC CCT CCA GGG GGT CTG TCT GGA TCA GAA GAA




25 resultant colonies using a Q aprep Turbo 9600 robotic system (Q agen)
and subjected to DNA sequencing with pENTR-F1 and pENTR-R sequenci ng
prinmers using the BigDyeTerm nator system (Applied Bi osystens ¢aboogo.
4390246) according to the manufactur®'s instructions. Sequencing
reactions were purified using Dye-Ex colums (Q agen) or Mntage SEQ 96

cl eanu .
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were as fpollows: 94 Cfor 2 mn; 30 cycles of 94 C for 30 sec, 55C for] 30

sec, and 7@pderfifdd skqhidrte =IK 64kIsequehde C for 3 min. Sanpl es were then
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prep DNA wReldi sol at ed f r oTOEB @EPBs whi ch gave the expected PCR product

size (1074 hen subj: ed to DNA sequencing with pEAK12-F and

pEAK12- R g%g%see Cl r?% pri me?islgFel Cl gradient purified maxi-prep DNA of

pl asm d pBEAkiiAd uhdSROED EG= obtifp(yitlasdipeknt &xXdr# 13495) was prepared from a

500 mM culture of a sequence verified clone (Sanbrook J. 20 et al., in

Mol ecul & O oni ng, a Laboratory Manual, 2nd edition, 1989, Cold Spring
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6His-V1 (plasmid No. 13495)

Human Embryonic Kidney 293 cells expressing the Epstein-Barr virus Nuclear Antigen

(HEK293-EBNA, Invitrogen) were maintained in suspension in Ex-cell VPRO serum-free
10 medium (seed stock, maintenance medium, JRH). Sixteen to 20 hours prior to transfection
(Day-1), cells were seeded in 2x T225 flasks (50 ml per flask in DMEM / F12 (1:1)
containing 2% FBS seeding medium (JRH) at a density of 2x10° cells/ ml). The next day

(transfection day 0) the transfection took place by using the JetPEI™

plasmid DNA, PolyPlus-transfection). For each flask, 113 pg of cDNA (plasmid No.

reagent (2pl/pg of

15 13495) was co-transfected with 2.3 pg of GFP (fluorescent reporter gene). The transfection
mix was then added to the 2xT225 flasks and incubated at 37°C (5%C0,) for 6 days. In
order to increase our chances to get more material, we repeated this procedure into two
extra flasks such as to generate 200 ml total. Confirmation of positive transfection was
done by qualitative fluorescence examination at day 1 and day 6 (Axiovert 10 Zeiss ).

20 On day 6 (harvest day), supernatants (200ml) from the four flasks were pooled and
centrifuged (4°C, 400g) and placed into a pot bearing a unique identifier.

One aliquot (500ul) was kept for QC of the 6His-tagged protein (internal bioprocessing



Table 2: Primers for I NSPG52 EC donmain cl oning and sequencing Priner
Sequence (5'-3'") GCP Forward G GGG ACA AGT TTG TAC AAA AAA GCA GGC TTC GCC
ACC GCP Reverse GGG GAC CAC TTT GTA CAA GAA ACGC TGG GIT TCA AT ATG
GTG ATG GIG | NSPGb2- B1P- GCA GGC TTC 33CC ACC ATG AAG AGA GAA%&%
exonl F GCC CTG TC | NSP052- exoni R TCA CCC CCT CCA GGG GGI CTG TCT GGA TCA
GAA GAA 24.11.2006 54 1NSP052- exon2F TTC TTC TGA TCC AG A CAG ACC CCC TOG
AGG GGG TGK)- | NSPOS2- exon2R GTG GCC TCG AAA TOG GCA CAT CTA CAG TAA GUT
TGA | NSPG62- exon3F CAA CCT TAC TGI AGA TOT GCC CAT TTC GAG GCC ACA
| NSPO62- @xnh&Ro@@e@SY TCT TCT GTA TAC GOT GAT CTT GAC AG | NSP052-5HI S-R
GTG ATG GIG ATG GIG GGA CGCT TCT TCT GIA TAC GG PpEAK12-F GCC AGC TTG GCA
%—Lg CGQT GThp BAK1A- RItGETmERAmGEmpBEAorTRingTiRe AGONPENNRPRLeiTOGHCOE-trrpinalsc

T GAA.TCT C NTR- R1 .GTA ACA T AIT TT. i
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13495) Huwenilhiterydillipoks, $ABynlfd @ wait) andesgpt a4iCnig a 0 Eb§&e€1%r§ﬂB%rFﬁn 12 us

Nucl ear Ant|ge HEK293- EBNA, | nvitrogen) were maintained in suspension in
Ex-cel | V@R@%@ﬂﬁ%’?ree 10 nedi um (seed stock, maintenance nedium JRH).

Si xteen to 20 haours prior to transfectipn -1 Lls, wer. in 2
T225 11 askde@Esohfptiogeras perdemef| albl@éﬁ/l"}l ‘gﬁﬁ’&%)‘%‘“@%ﬁ% %pﬁélgiﬁgﬁgg‘s‘{esgdi >r(lg
medi um (JRE) RledBtod80 Shiotndbit AKPRE 16Rb1 B ati¥knatic T EneBusifich@i¥n procedure was

10 composed of two sequential steps, metal affinity chromatography on a Poros 20 MC

(Applied Biosystems) column charged with Ni ions (4.6 x 50 mm, 0.83 ml), followed by

gel filtration on a Sephadex G-25 medium (Amersham Pharmacia) column (1,0 x 10 cm).

For the first chromatography step the metal affinity column was regenerated with 30
column volumes of EDTA solution (100 mM EDTA; 1 M NaCl; pH 8.0), recharged with
15 Ni ions through washing with 15 column volumes of a 100 mM NiSOy solution, washed
with 10 column volumes of buffer A, followed by 7 column volumes of buffer B (50 mM
NaH,PO,; 600 mM NaCl; 8.7 % (w/v) glycerol, 400 mM; imidazole, pH 7.5), and finally
equilibrated with 15 column volumes of buffer A containing 15 mM imidazole. The
sample was transferred, by the Labomatic sample loader, into a 200 m! sample loop and
20 subsequently charged onto the Ni metal affinity column at a flow rate of 10 ml/min. The
column was washed with 12 column volumes of buffer A, followed by 28 column volumes
of buffer A containing 20 mM imidazole. During the 20 mM imidazole wash loosely
attached contaminating proteins were elution of the column. The recombinant His-tagged
protein was finally eluted with 10 column volumes of buffer B at a flow rate of 2 ml/min,
25 and the eluted protein was collected in a 1.6 ml fraction.
For the second chromatography step, the Sephadex G-25 gel-filtration column was
regenerated with 2 ml of buffer D (1.137 M NaCl; 2.7 mM KCI; 1.5 mM KH,PO4; 8 mM
Na,HPOy; pH 7.2), and subsequently equilibrated with 4 column volumes of buffer C (137
mM NaCl; 2.7 mM KCl; 1.5 mM KH,PO4; 8 mM NaHPO4; 20 % (w/v) glycerol; pH 7.4).
30 The peak fraction eluted from the Ni-column was automatically through the integrated
sample loader on the VISION loaded onto the Sephadex G-25 column and the protein was

eluted with buffer C at a flow rate of 2 ml/min. The desalted sample was recovered in a 2.2



(transfection day 0) the transfection took place by using the Jet PEI TM
reagent (2l/g of plasm d DNA, PolyPlus-transfection). For egciy bbesk, 113
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developed with the ECL kit (Amersham Pharmacia) for 1 min. The membrane was
20 subsequently exposed to a Hyperfilm (Amersham Pharmacia), the film developed and the

western blot image visually analyzed.

Protein assay. The protein concentration was determined using the BCA protein assay kit
(Pierce) with bovine serum albumin as standard. 890 ng purified protein was recovered

from the 200 ml culture medium.



attached contami nating proteins were elution of the colum. The reconbi nant
H s-tagged protein was finally eluted with 10 col umm vol unes of buffer B
at a flowrate of 2 mM/mn, 25 and the eluted protein was collected in a
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1.5 mM KH2PO&4; 8 nmM Na2HPO4; 20 % (w/v) glycerol; pH 7.4). 30 The peak
fraction eluted fromthe N -col um was automatically t hrough the integrated
sanpl e I%gg‘ﬁ\ﬁ on the VISION | oaded onto the Sephadex G 25 colum and the
protein %I uted with buffer Cat a flowrate of 2 m/mn. The desalted
sanpl e was recovered in a 2.2 24.11.2006 56 m fraction. The fraction was

filtered,thr a 0 urn ster ecentrlf atip ter | 1ipore
froseh ad sRPBEoRIHe: SHEN GV SRRNeE s6Brods “hnnbit.ot e Sanind FoidrBrendss
PAGE (4-12 %d\keléméﬂingﬁo IO %G (IDBRO6R)YBS theasxtraad!iulan @omath MEIISJBPOBZ k@bt Wi th
anti- His aft E CoorraSS| e staining. The NuPAGE gel was stained in a
0.1 %coomats?ft Qgr staining solution (30 % nethanol, 10 % acetic

aci d) at roomterrperature for 1 h and subsequently destained in 20 %
met hanol 2. 7. A gdlypeptidec aeamirdingnd idaimhe whibkenslstd ofvite ahar acidRdqidieepdsot ei n

bands, cl early visi ern blot. Follow ng the el ectrophoresis the
pr ot g(? ns mr%cﬁ?‘i'{:‘%#fzﬁﬁﬁr ed fromthe 10 gel to a nitrocellul ose
menbrane at 290 mA for 1 hour at 4C. The nenbrane was blocked wth 5 %
m | k powder Ampolypéftele, whichdélypdbtida@omprisds oMMdfElsts df.the BMineRtR¥equBnedvbf

Na2HPO4; O. 1 %T roomtenperature, and
subsequent | y"®i %H@ae[xﬁacﬂfurqg d8"%?ﬂ<‘%d'?‘épg?f2 rabbit polyclonal anti-Hs

anti bodies (G 18 and H 15, 0.2ug/m each; Santa Cruz) in 2.5 % mlk powder
inb fer E e ht at. 4C. After 15 further our incubation at room

t enp RE5Br 3. hich ayPobElepronrehe BEfarbistest 2t5bg an oheRe 2l hen
i ncubat ed WI adid aeqmmoemlas mchRPmcSErpu[gmdaa@SEQ @hkbte.ant i body (DAKO, HRP
0399) diluted 1/3000 in buffer E containing 2.5 % m |k powder for 2 hours

t Af t f 3 X t th
e aneSoack. SRR Ao e o, bt prn el oot
The menbr anechwactémeﬂubst&qultagmbmo&?gbo§ﬁﬁtHe%rﬂmH)él@EJﬁdqb@h&e“@?F@hédﬁn SEQ

222{ Ci a) Ibhq\l(f) 1t3mar(%I v asoer%ﬂﬂu%oglome d\é%%$ne£onntaln|ng céﬂi gs%rf\alclzeS ur%c;(l)gmtlon

molecule activity.

6. A polypeptide which is a fragment or a functional equivalent of a polypeptide of claim
2, which has greater than 80% sequence identity with the amino acid sequence
25 recited in SEQ ID NO:16, or with an active fragment thereof.

7. A polypeptide according to claim 6, which has greater than 98% sequence identity.

8. A polypeptide which is a functional equivalent of a polypeptide of claim 2, which
30 exhibits significant structural homology with a polypeptide having the amino acid
sequence recited in SEQ ID NO:16.

9. A polypeptide which is a fragment of a polypeptide according to claim 2 having an
antigenic determinant in common with the polypeptide of claim 2 which consists of 7

35 or more amino acid residues from the amino acid sequence recited in SEQ ID NO:16.

10. Afusion protein comprising a polypeptide according to any previous claim.



Protein assay. The protein concentration was determ ned using the BCA
protein assay kit (Pierce) with bovine serumalbumn as standard. 890 Itg
purified protein was recovered fromthe 200 m culture nedium 24.11.2006
57 CLAIMs 5 1. A polypeptide, which polypeptide conprisesogrqcaig sts of
the amino acid sequence as recited in SEQ ID NO 16 (I NSPGb2), or the
extracel lul ar domain of INSPO62 as set _forth in Figure 7. 2. A pol ypeptide
according to claim1 which consists of 58he amino acid sequence as 10
recited in SEQ ID NO 16. 3. A pol ypeptide, which pol ypepti de conprises or
consists of the am no acid sequence of the mature extracellul ar domain of

| NSPO52. ,15 4. A pol ypeptide,  whi ch .gol tide co ises pr consists_of a
conbi nat ?%n gf‘) u'ﬁfhegj %%l%hoac"gwbe%"&dﬂ%ﬁ%%%%?gs P@g,ypg@iPc{enacgg MAFORBY #1878 SEQ
| D No: 6. 5.thAppsdedipgpidide. whi ch is a functional equival ent of a

pol ypeptide of claim2, <characterised in that it is honologous to the

Gormai h it A AL C oot GEPLBReF e SrEngo SmeLhr vt foopesrs Be udse
pol ypept i de adid edguenca ab ragednn SEQ & NS bolsad reiynbixet @piva@it ar padveept i de
of claim 2,t \é\lpi gh has greater than 80% sequence identity with the am no
aci d sequencg ®%5 recited in SEQ ID NGO 16, or with an active fragnent
thereof. 7. A polypeptide according to claim®6, which has greater than 98%

sequence13.denputiffed Bucldic poidympelptiuldacedridinlg toclamf 1M ehichrmnsiegusfvas @entleief a

pol ypeptide of claim?2, which. N1l signifjcagnt structural honol ogy
e bl y it FedlefiondOuRl i R TRl S of s FechihPaey Sdy st SRt oGy 10,
9. A pol ypepheaef.whi ch is a fragnent of a pol ypeptide according to claim?2
having an antigenic determ nant in common with the pol ypeptide of claim?2

whi ch copsi sts af 5 or.more amnp. acid residues fromthe am no acid
sequence%‘em tpéjﬂﬁ?% ngé CIEB'({;%OT%:.”E ‘fl’g'.CRi‘ygUg'F%ﬁ UBS‘?ﬁ @'pﬁ LYIBSPEY cRYpitpns

pol ypept i de witrcandcleig acid rasigcyds evioddiag @ anyonest.cliim@2006o 158 11. A purified
nuclg’ c acid nol ecul e which encodes a pol ypeptide according to any one of

15. A vector comprising a nucleic acid molecule as recited in any one of claims 11 to 14.
16. A host cell transformed with a vector according to claim 15.

20 17. Aligand which binds specifically to a polypeptide according to any one of claims 1 to
10.

18. A ligand according to claim 17, which inhibits the activity of a polypeptide according to
any one of claims 1 to 10.

25

19.  Aligand according to claim 17 or claim 18, which is an antibody.

20. A compound that either increases or decreases the level of expression or activity of a
30 polypeptide according to any one of claims 1 to 10.

21. A compound according to claim 20 that binds to a polypeptide according to any one of
claims 1 to 10 without inducing any of the biological effects of the polypeptide.

35 22. A compound according to claim 21, which is a natural or modified substrate, ligand,

enzyme, receptor or structural or functional mimetic.



the preceding clainms. 5 12. A purified nucleic acid nolecule according to
claim11l, which conprises the nucleic acid sequence as recited in SEQ ID
NO 15 or is a redundant equivalent or fragment thereof. 13. A Euri fied
nucl ei ¢ acid nol ecul e according to clai m12 which consists281tR806ucl ei ¢
10 acid sequence as recited in SEQ ID NO 15 or is a redundant equival ent or
fragnment thereof. 14. A purified nucl ggc aci d nol ecul e which hybridi zes
under high stringency conditions wth nucl eic acid nol ecul e according to
any one of clainms 11 to 13. 15 15. A vector conprising a nucleic acid

ol ecul eyas U§‘echiI Q‘i.i;o etllé %Sroﬁgngol ?ﬁﬁné%f E@g&s‘jdoi@ aéﬁaﬁ%fnuﬁg%?%iﬂ

t ransf or rred W t tor accor J claim i'gan
bi nds speci fd%@lmyomtalnmgp@llypma r¢eognitimrrddlaguieo any one of clains 1 to
10. 18. A ligand according to claim 17, which inhibits the activity of a

0ol YPeptife RSAShkRLA oHRE SpBIS chiiBelde ooy 6,5h0%08 or
t hat Sei t her daimechte’0,0r nddeicemickaotaselel @cperdlmn‘ teeapy esswtbmlaams acttovli4ty1 of a
30 pol ypept | e eoddingdo R Qri‘n%spéellc+c%£8?r%qlt taa.ﬁpmg} dnaSRIRORGy

accordlngtocalm §to a polypeptlde accor to any
clains 1 to aQy onetdfclaims hatqﬂ&’h@r arcpmppunchacdording tyi a:mora‘cﬁf@dalrss @0 ta 2
pol ypeptide. 35 22. A compound according to claim21, which is a natural or

nmodi fi edysub ugt 0 ti.gnal
et 0. 2504 1P Bpcorb@iin oo, hAGAEE hodiolt diyBnedr ifE 185
clail¥s 1 to fMOorgsnunlei¢ ﬁﬂﬁm@ewchnrdﬂm)mnymerwalammm ¢r1314 surface
recognition nol ecule. 24. A pharmaceutical conposition conprising a

pol'ypeptgle @éécé\‘réib pé id8 RcHH gq an ofie ¥ Wi tICEo]18 a%uglﬂﬁla%'ocm Fécgle
OapeoTBkeiPo anpohy F Fhirgy i

nmol ecul e accordi ng one o a vector accordingto
claimi15, a av@gmdmgetq af&tom of n@ImSJ 1dlta|‘m E6yec:horl acg:ardingam:oiadn g, tost eally one

of clains 17 &Brdﬁ%bto%rlair% fbo%ﬂn@'dﬂ&‘a@g&&hgit?gn%%g%cﬂpﬁs W t& @'J@or@@ou&mﬁezz

25. A vaccine co sitiron conprising a polypepti according'to an
clailPs 1 to according to any one of claims 20 to 22 or a pharmaceutical composition according to

claim 33, in the manufacture of a medicament for the treatment of a disease selected
from the group consisting of: cell proliferative disorders, autoimmune/inflammatory
disorders, cardiovascular disorders, neurological and psychiatric disorders,
developmental disorders, genetic disorders, metabolic disorders, infections, liver

20 disease and other pathological conditions.

27. The use of claim 26, wherein, for diseases in which the expression of the natural gene
or the activity of the polypeptide is lower in a diseased patient when compared to the
level of expression or activity in a healthy patient, the polypeptide, nucleic acid

25 molecule, vector, ligand, compound or composition in the medicament is an agonist.

28. The use of claim 26, wherein, for diseases in which the expression of the natural gene
or activity of the polypeptide is higher in a diseased patient when compared to the
level of expression or activity in a healthy patient, the polypeptide, nucleic acid

30 molecule, vector, ligand, compound or composition in the medicament is an

antagonist.

29. A kit useful for diagnosing disease comprising a first container containing a nucleic
acid probe that hybridises under stringent conditions with a nucleic acid molecule
35 according to any one of claims 11 to 14; a second container containing primers useful

for amplifying said nucleic acid molecule; and instructions for using the probe and



10 10 or a nucleic acid nolecule according to any one of clains 11 to 14.
26. Use of a polypeptide according to any one of clains 1 to 10, a nucleic
acid nol ecule according to any one of clains 11 to 14, a vecégr1 a?@éédl ng
to claim15, host cell according to claim11l6, a |ligand accor &

one of clainms 17 to 19, a conpound 15 according to any one of clainms 20 to
22 or a pharmaceutical conposition acc&gdi ng to claim33, in the

manuf acture of a medi canent for the treatnment of a disease selected from
the group consisting of: cell proliferative disorders,

aut oi mune/ i SamEL scul ar disorders, neurol ogical
and psychi até}frt di soer{SZIIb(-g-‘t?]tsl'q‘j ﬁg Osé;q'ngsplrsrg)ﬁ?g I sorders, genetic disorders,

nmet abolic disorders, infections, |iver 20 disease and ot her pat hol ogi cal
condi ti oR8. P Kifpkclaige2 fluthesicampesingiachisd aontaioer bolina sosadent fonidigestinge
expressi on of I-%/Bﬁd@é’dﬂ | gene or the activity of the polypeptide is |ower
in a di sease at 1 ent en conpared to the |evel of expression or activity
in a healthy patient, the polypeptide, nucleic acid 25 nol ecul e, vector,

| i gand, np t. The
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nat ur al geneaCIQ)mOé@UIeﬁqCS?rddﬁg tolpay poe phelpinsdt! fos'di gher in a di seased
patient when conpared to the |evel of expression or activity in a healthy
pati ent he 'ééﬂfp‘? - e r :
corrpound3%r ég& oSl tllyggeqnen&%@e @gﬁgﬁ?"@'@ﬁ“’ aﬁogg%ét%e s 'lfgﬁl&pm v
usef® for d@fmgﬁb@iamf diltgéé)s@nd(ﬂrrﬂagshhgsﬁulffprﬁte defectionnesra binding reanipra
nucl eic aci stringent conditions with a

nucl ei ¢ aci dgetw ecu?'a%g%%gjcnlgggl ng *H(;éggé% one of clainms 11 to 14; a second
contai ner containing prinmers useful for anplifying said nucleic acid

mol ecul e33andl tiansgenie or neckogt ng@hn@an remimaldhat barlbeen transfoos:d BJOe)mresser S
for facilit rther
corpr; si ng & Py hEna AraRFlepolRf & bafRade hoorld6 1 shy Bhe b 5 ' g
RNA. 1% 31. A kit conprising an array of nucl ei ¢ acid nol ecul es, at Ieast
one of whfchAimnethohdier sdreening fat arobmpoatrsl elfentivelitmdreabdisagsenriy ofntadtiag s 11
to 14. 32. - L:hog h

pol ypept | de g PuRRTBEhIcAR, GiifiaCloclRifh ROMERESS Fip o' Gpdtlel cfpling an
useful for téricHriniog theeffast O%thbucnmbnlgwd eathei disease of the animal.



bet ween said anti body and said pol ypeptide. 33. A transgenic or knockout
non- human ani mal that has been transforned to express higher, |ower or
absent | evels of a pol ypeptide according to any one of clainms 1 to 10. 15
34. A method for screening for a conpound effective to treat 24ilse¥¥, by
contacting a non-human transgenic ani'rtal according to claim33 with a
candi dat e conpound and determning the effect of the conpound on the

di sease of i 24.11.2006 1/4 Sequence Listing Note: for am no
aci ds encoé%gﬁgggégghg%xon junctions, the amno acid will be assigned to

the nore 5. .exon. .SEQ.LD NO, 1. (1 NSPO52 Nucl eoti de sequence. exonl) b5
AN GAAGAGAG%@%&&%@@?@ PR A E BRI A i b pped Bthe

GTCTACCTTCniolETGADRCA GACAG SEQ | D NO 2: (I NSPGB2 pol ypepti de sequence of
Exon 1) 1 MKRERGALSR ASRALRLAPF VYLLLIQID 10 SEQ Id NO 3: (TNSP052

Nucl eot i de ssequence (By00E2) Nk 1 ACCECEITaA GEEGT GAAC ATCACCAGCC CCGIGCGCCT
GATCCAT ACCGTGGGEA 61 AG TOOOCL' C 1' CGCTTTCTGIG CAGTACAGCA GTACCAGCAG
CGACA GTAGFGARBF RS 1 RS AR THEAR AR ATHAES CLAGTEACOT T TECAGT C
CATTGGCACA GAGGRCATORA5::181-GCAGOGTECG GOCTGACTAT CGAGACCGTA TCCGACTCTT
TGAAAATGEC TCCCTGCTTC 241 TCAGCGACCT GCAGCTGECC GATGAGGGCA CCTATGAGGT
CGAGATCTCC ATCACCGACG 301 ACACCTTCAC TGEEGAGAAG ACCATCAACC TTACTGTAA TG
SEQ I D NO 4. (INSPGb2 Protein Sequence of Exon 2% 20 1 PLEGVNI TSP

VRLI HGTVA i*"SAL 'SVOY S8 ° TS SBREATRW ELSRRIRBVTY "SI GTEVI G 61 TLRPDYRDR

RLFENGSLLL SDLQLAREGR:NMEYEsSARDR: NRTGEEKI] NL TVDV SEQ | D NO 5: (| NSPG62
Nucl eoti de sequence Exon3) 1 TGCCCATTTC GAGGCCACAG GIGITGGTGG CTTCAACCAC

TGTGCTGHAG CTCAGCGAGG 25 61 CCTTCACCTT GAACTGCTCA CATGAGAATG GCACCAAGCC
CAGCTACACC TGGCTGAAGS 121 ATGGCAAGCC CCTCCTCAAT GACTCGAGAA TGCTCCTGTC
CCOCGACCAA S RAGGTECTCAM 1 NERTEACCEE CET ETEATG GAGGATGACG ACCTGTACAG

CTCCATGGTG GAGAACGIEA cTGEA GGEEETEAAC ATCACCAGCC CCGTGCGCCT GATCCATGGC ACCGTGGGGA
61 AGTCGGCTCT GCTTTCTGTG CAGTACAGCA GTACCAGCAG CGACAGGCCT GTAGTGAAGT

121 GGCAGCTGAR GCGGGACAAG CCAGTGACCG TGGTGCAGTC CATTGGCACA GAGGTCATCG

15 181 GCACCCTGCG GCCTGACTAT CGAGACCGTA TCCGACTCTT TGAABATGGC TCCCTGCTTC

241 TCAGCGACCT GCAGCTGGCC GATGAGGGCA CCTATGAGGT CGAGATCTCC ATCACCGACG

301 ACACCTTCAC TGGGGAGAAG ACCATCAACC TTACTGTAGA TG

SEQ ID NO 4: (INSP052 Protein Sequence of Exon 2)
20 1 PLEGVNITSP VRLIHGTVGK SALLSVQYSS TSSDRPVVKW QLKRDKPVTV VQSIGTEVIG

61 TLRPDYRDRI RLFENGSLLL SDLOLADEGT YEVEISITDD TFTGEKTINL TVDV

SEQ ID NO 5: (INSP052 Nucleotide sequence Exon3)
1l TGCCCATTTC GAGGCCACAG GTGTTGGTGG CTTCAACCAC TGTGCTGGAG CTCAGCGAGG
25 61 CCTTCACCTT GAACTGCTCA CATGAGAATG GCACCAAGCC CAGCTACACC TGGCTGAAGG
121 ATGGCAAGCC CCTCCTCAAT GACTCGAGAA TGCTCCTGTC CCCCGACCAA AAGGTGCTCA
181 CCATCACCCG CGTGCTCATG GAGGATGACG ACCTGTACAG CTGCATGGTG GAGAACCCCA

241 TCAGCCAGGG CCGCAGCCTG CCTGTCAAGA TCACCGTATA CA

30 SEQ ID NO 7: (INSP052 Polypeptide sequence of Exon 3)
1l PISRPQVLVA STTVLELSEA FTLNCSHENG TKPSYTWLKD GKPLLNDSRM LLSPDQKVLT

61 TITRVLMEDDD LYSCMVENPI SQGRSLPVKI TVYR



241 TCAGCCAGGG CCGCAGCCTG CCTGTCAAGA TCACCGTATA CA 30 SEQ ID NO 7: (1 NSP052
Pol ypepti de sequence of Exon 3) 1 PI SRPQVLVA STTVLELSEA FTLNCSHENG
TKPSYTWLKD GKPLLNDSRM LLSPDQKVLT 61 | TRVLMEDDD LYSCWENPI SQGRSLPVKI TVYR
24.11.2006 2/4 SEQ ID NO 7: (1NSPC52 Nucl eotide Sequence nl 4%006
GAAGAAGCTC CCTTTACATC ATCTTGTCTA CAGGAGGCAT CTTCCTCCTT GTGACCTTGG 61
TGACAGTCTG TGCCTGCTGG AAACCCTCCA AAAG 5 SEQ I D NO 8: (I NSPOs2 Pol ypepti de
?Ieﬂlggnacsg of :Exon 3) 1 RSSLYIILST GAE FLLVTLV TVCACWKPSK R SEQ I D NO 9:

Nucl eoti de Sequence Exaon 5) 10 1 GAAACAGAAG AAGCTAGAAA AGCAAAACTC
CCTGGAA' TABEAFRFATEA &&%%Rﬁ%&tf@ff BLCLTERRACCA GAAG SEQ | D NO 10:

(1NSPCE2 Pol ypept icge:Sequease a5 hrs)rer daKAKEKNS L EYRQMRR tiPEA 15 SEQ
I D NO 11: (I NSPGB2 Nucl eoti de Sequence Exon 6) 1 CAGACACCCT CCCTCGAAGT

GGTGAGCAGG AACEBGAAGHRACTUTCTATING CRETATATCRAC61 TGAAGGACAA G 20 SEQ I D NO
12: (| (52 Pol ypepti de Sequence Exon 6) 1 D" LPRSCGEQE RKNPMVALYI L KDK SEQ
ID NO 1 (I NSFO52 Nucl eoti de Sequence Exon 7) 1 GACTCCCCGG ACACCGAGGA

GAACCCGCCCgOFGACECT Gr sPAACEERRA%G : GOAGRGIGAG 12k 61 CCGCCGGCGCT ACTCCGTGIC
TCCCGOCGTG COCGEOCGCT CGCOGREGERCT GOCCATCOGC 121 TCTGCOCGCC GCTACCCGCG

CTCCCCAGCG! CESTCOTEAGE BCACTEETUGTEFREACACTCG 181 TCGCCGCCCA GGGCCCCGAG
CTCGCCCEEC CCCTCGECECA GCGCCTCAECG CACACTCCGG 241 ACTGCGGEECG TGCACATAAT
CCGCGAGCAA GACGAGECCG GCCCGGTGGA GATCAGCECC 301 TGA 30 SEQ ID NO 14:

(I NSPCB2 Pgly peRb iddersequence «bake exendd elonDSPETEENPA PEPRSATEPG
PPGYSVSPAV PGRSPGLPI R SARRYPRSPA RSPATGRTHS
10 1 GAAACAGAAG AAGCTAGAAA AGCARAACTC CCTGGAATAC ATGGATCAGA ATGATGACCG

61 CCTGARACCA GARG

SEQ ID NO 10: (INSPO52 Polypeptide Sequence Exon 3)
1 KQOKKLEKQNS LEYMDONDDR LKPEA
15
SEQ ID NO 11: (INSP052 Nucleotide Sequence Exon 6)
1 CAGACACCCT CCCTCGAAGT GGTGAGCAGG AACGGAAGAA CCCCATGGCA CTCTATATCC

61 TGAAGGACAA G

20 sEQ ID NO 12: (INSP052 Polypeptide Segquence Exon 6)

1 DTLPRSGEQE RKNPMALYIL KDK

SEQ ID NO 13: (INSP052 Nucleotide Sequence Exon 7)
1 GACTCCCCGG AGACCGAGGA GAACCCGGCC CCGGAGCCTC GRAAGCGCGAC GGRGCCCGGC
25 61 CCGCCCGGCT ACTCCGTGTC TCCCGCCGTG CCCGGCCGCT CGCCGGGGCT GCCCATCCGC
121 TCTGCCCECC GCTACCCGCG CTCCCCAGCG CGCTCCCCAG CCACCGGCCG GACACACTCG
181 TCGCCGCCCA GGGCCCCGAG CTCGCCCGGC CGCTCGCGCA GCGCCTCGCG CACACTGCGG
241 ACTGCGGGCG TGCACATAAT CCGCGAGCAA GACGAGGCCG GCCCGGTGGA GATCAGCGCC
301 TGA
30
SEQ ID NO 14: (INSP052 Polypeptide sequence for exon 7)
1 DSPETEENPA PEPRSATEPG PPGYSVSPAV PGRSPGLPIR SARRYPRSPA RSPATGRTHS

61 SPPRAPSSPG RSRSASRTLR TAGVHIIREQ DEAGPVEISA



61 SPPRAPSSPG RSRSASRTLR TAGVHTI REQ DEAGPVEI SA 3/4 24.11.2006 SEQ ID NO
: 15 (I NSPG62 Conbi ned Nucl eoti de sequence exons 1,2,3,4,5,6 and 7) 1
ATGAAGAGAG AAAGGGGAGC CCTGTCCAGA GCCTCCAGGEG CCCTECGECCT TGCTCCTTTT 61
GTCTACCTTC TTCTGATCCA GACAGACCCC CTGBAGGGGG TGAACATCAC CAGZEMMES6 5 121
CCCCTGATCC ATGGCACCGI GGGGAAGTCG GCTCTGCTTT CTGIGCAGTA CAGCAGTACC 181
AGCAGCGACA GCGCCTGTAGT GAAGTGECAG CTGAAGCGEG ACAAGCCAGT GACCGTGGTG 241
CAGTCCATTG GCACAGAGGT CATCGGCACC CTGCGECCTG ACTATCGAGA CCGTATCCAA 301

GACGT CoAGA T CATCAC CERCOACACE T T AT AGCARAT CRACCTTAC 1o 421

GTAGATGIGC CCATT T el AdeEAGAtIstAscT d Tl ksl EcdrhACACTCTIccEECrChabekcErr 481
AGCGAGGCCT TCACCTTGAA CTGCTCACAT GAGAATGGCA CCAAGCCCAG CTACACCTGG 541
CTGAAGGATG GCAAGCGECRCCCTFCRATGACH COAGNATCCTICCTGFCOEE- EENCERARRETC 601

GT GCT CA TCA GCTCAT GAT 661
oA AL CET O CAKATCA CLETATACHS MCARET R 15 721

CTTTACATCA TCTieT %é&cm&ﬂ TLASTEEoRd GrdiaREESE TAIA c SCAGAGTCEfSErc 7B1

GCCTGCTGGA AACCCTCCAA AAGGAAACAG AAGAACCTAG AAAAGCAAAA CTCCCTGGAA 841

TACATGGATC AGAANTGAATGAATGCCOBTEAART CORCARCCAT: AECAICCTTCEC FEGAAGTEST: 901

GAGCAGGAAC GGAAGAACCC CATGGCACTC TATATCCTGA AGGACAAGGA %TE%\CO%%% 961
ACCGAGGAGA ACCHBGCEEE TeBA TR ARG AGECET e 0 1021

TCCGTGTCTC COX GGG A EaCtded foon Cebidehdat Sa 1A £ ekt abACH A Eer 1081
TACCCGCGCT CCCCAGCGCG CTCCCCAGCC ACCGGCCGGA CACACTCGTC GCCGCCCAGG 1141

GOCCCGAGLT C&WT@W@WTWMWTC 1201
CACATAATCC GOGAGCAAGA CGAGGCCGGC CCGGTGGAGA TCAGOGCCTG A 25 SEQ | D NO: 16
(1 NSP052 Conbi ted H56FFHEDt T dE-EE5uEREE 16T Gé%‘\ﬁ%“f TRLH; éTp&QEFT‘iG 1

MKRERGAL SR ASR&HRLAE’EAGMMGLMAQE&P& EQALRPec &AAHQEV%%&SV@%S&EA&
SSDRPVWKWQ LKRDKPVTW Q61 GTEVI GT LRPDYRDRI R LFENGSLLLS DLQLADEGTY 121

EVEl SI TDDT FTCEKTIchd?rcVWPtﬁRR@dGiVA@'KTMAELGA@E&EE@N@SHC@WKMSWMAG 181
LKDGKPLLND SRMLLSPDQK VLTI TRVLMVE DDDLYSCWE NPl SQGRSLP VKI TVYRRSS 30 241
LYI | LSTGE  FLL AL VRS CAESAKBSREGES KRR FREFISTE BT RAPEADTEPREG-C 301

EQERKNP : . SATERGRPGY. . P 361
VBRSPAFREPA TERITSSPAH APSSPGRSHS ASRTLRTAGY H | RECDEAC P Sh 2411 2006

GCCTGCTGGA AACCCTCCAA AAGGAAACAG AAGAAGCTAG AAAAGCAAAA CTCCCTGGAA

841 TACATGGATC AGAATGATGA CCGCCTGAAA CCAGAAGCAG ACACCCTCCC TCGAAGTGGT

901 GAGCAGGAAC GGAAGAACCC CATGGCACTC TATATCCTGA AGGACAAGGA CTCCCCGGAG

961 ACCGAGGAGA ACCCGGCCCC GGAGCCTCGA AGCGCGACGG AGCCCGGCCC GCCCGGCTAC

20 1021 TCCGTGTCTC CCGCCGTGCC CGGCCGCTCG CCGGGGCTGC CCATCCGCTC TGCCCGCCGC
1081 TACCCGCGCT CCCCAGCGCG CTCCCCAGCC ACCGGCCGGA CACACTCGTC GCCGCCCAGG

1141 GCCCCGAGCT CGCCCGGCCG CTCGCGCAGC GCCTCGCGCA CACTGCGGAC TGCGGGCGTG

1201 CACATAATCC GCGAGCAAGA CGAGGCCGGC CCGGTGGAGA TCAGCGCCTG A

25 SEQ ID NO:16 (INSP052 Combined polypeptide seguence for exons 1,2,3,4,5,6 and 7.)
1 MKRERGALSR ASRALRLAPF VYLLLIQTDP LEGVNITSPV RLIHGTVGKS ALLSVQYSST
61 SSDRPVVKWQ LKRDKPVTVV QSIGTEVIGT LRPDYRDRIR LFENGSLLLS DLQLADEGTY
121 EVEISITDDT FTGEKTINLT VDVPISRPQV LVASTTVLEL SEAFTLNCSH ENGTKPSYTW
181 LKDGKPLLND SRMLLSPDQK VLTITRVLME DDDLYSCMVE NPISQGRSLP VKITVYRRSS
30 241 LYITLSTGGI FLLVTLVTVC ACWKPSKRKQ KKLEKQNSLE YMDQONDDRLK PEADTLPRSG
301 EQERKNPMAL YILKDKDSPE TEENPAPEPR SATEPGPPGY SVSPAVPGRS PGLPIRSARR

361 YPRSPARSPA TGRTHSSPPR APSSPGRSRS ASRTLRTAGV HIIREQDEAG PVEISA



4/ 4 SEQ I D NO 17 (1 NSPCB5 Mouse virtual cDNA) 1 ATGAAGAGAG AAAGGGGAGC
CCTGTCAAGA GCCTCCAGGG CTCTGCGCCT CTCTCCTTTT 61 GICTACCTGC TTCTCATCCA
GCCAGTCCCC CTGGAGGEGGG TGAACATCAC CAGCCCAGTA 121 CGTCTGADEq 1ARTRBCACAGT
GGGGAAGTCG GCCCTGCTTT CCGTGCAGTA CAGHRAGCACC 5 181 AGCAGCGACA AGCCCGTGGT
GAAGTGGCAG CTGAAGCGTG ACAAGCCAGT GACCGTGGTG 241 CAGTCTATAG GCACAGAGGT
CATTGGCACT CTGCGBCCTG ACTATCGAGA CCGTATCCGG 301 CTCTTTGAAA ATGGCTCCTT
GCTTCTCAGCFRABCTCEAGEN TFEECHARTCR "EEEARBETAT 361 GAAGTGGAGA TTTCCATCAC
TGACGACACC  TTCACCHEAA - ACAAGAC AT CAAKLEACE: ot e o kPRI G (e FHCAAG
GCCGCAGGTA TTAGIGECTT CAACCACTGTI GCTGGAGCTC 10 481 AGTGAGGCCT TCACCCTCAA
CTGTTCCCAT GAGRAAT GGOACQCAAGCCEAG 2CTABACETGEI 6B 4dccC TIGANBRAT G AECAAMECCCT
CCTCPATGAC TCCCGAATGC TCCTGTCCCC TGACCAAAAG 601 GTGCTCACCA TCACCCGAGT
ACTCATGGAA GATEACEAISECHIST AR TS T TeS P e & C B BT TAACER AT EACEEARLSTCCG
CAGCCT PAGAAGCT AC
AGGA TC TT%@C&% %AC%T%T&' GACAGTTT%T%?%&;?GST%T%@&%&QEQ&TCAAA
AAAGTCTAGG AAGAAGAGEATAGE TEEAGARTCOAAMAGTCCrcB4de Tt TEGATAGACEEBATTGAGAA
TGATGACCGC CTAAAATCAG AAGCAGATAC CCTACCCCGA 901 AGTGGAGAAC AGGAGCGGAA
GAACCCAATG GCACT CTATATT S TREARSCA TTAREEISTFTOCACE 69 F CAEKEELAC FHSAANACCC
TGCTACAGAG

o000 ST B T A P TR T8 e e e acTooae
AGCACGTTCC CCTCCACTGT G GACHTACACGTCEECAT Ak té I CRERERRECE: TEBAGET CGCC
AGGCCGCTCG CGCAGCTCTT CGCGCTCACT GCGGACTGCA 1201 GGCGTGCAGA GAATCCGGGA
GCAGGAJBAG  TCABECEATBSTEEATATCAG AT CXSCTEGARBEES AR, LA NSPER S 4Bt e

Predi cted Protein) ' AV,
RLI HGIVEKS ALLOVOVRSP 5] CERBUIKAO L KRRV O S GTAVI GT [RPOVRR R
LFENGSLLLS DLQeADEGIM cadedlrdavideRtrl REITATCEEEK T deda VDAL SRV rd S EAY/L EL
SEAFTLNCSH ENGTKPSYTW 181 LKDGKPLLND SRMLLSPDQK VLTI TRVLME DDDLYSCVWVE

NPl SQVRSLP VKI VYRRSS CARA1CACKITEST FGCCFCEY FEPIET CACYRPERRESRAMIRRKE EKQNS

LoSE USHIOT PR 30, 39) SECTHIM AL LHOK0R SERIEIEATE e

G\/qQI REQDE SCQéLFbl %CTGCTGGA AACCCTCARA AAAGTCTAGG

AAGAAGAGGA AGTTGGAGAA GCAAAACTCC
841 TTGGAATACA TGGATCAGAA TGATGACCGC CTAAAATCAG AAGCAGATAC CCTACCCCGA
901 AGTGGAGAAC AGGAGCGGAA GAACCCAATG GCACTCTATA TCCIGAAGGA TAAGGATTCC
961 TCAGAGCCAG ATGARAACCC TGCTACAGAG CCACGGAGCA CCACAGAACC CGGTCCCCCT
1021 GGCTACTCCG TGTCGCCGCC CGTGCCCGGC CGCTCTCCGG GGCTTCCCAT CCGCTCAGCC
20 1081 CGCCGCTACC CGCGCTCCCC AGCACGTTCC CCTGCCACTG GCCGGACGCA CACGTCGCCA
1141 CCGCGGGCCC CGAGCTCGCC AGGCCGCTCG CGCAGCTCTT CGCGCTCACT GCGGACTGCA
1201 GGCGTGCAGA GAATCCGGGA GCAGGACGAG TCAGGGCAGG TGGAGATCAG TGCCTGA
SEQ ID NO:18 (INSP055 Mouse Predicted Protein)
25 1 MKRERGALSR ASRALRLSPF VYLLLIQPVP LEGVNITSPV RLIHGTVGKS ALLSVQYSST
61 SSDKPVVKWQ LKRDKPVTVV QSIGTEVIGT LRPDYRDRIR LFENGSLLLS DLQLADEGTY
121 EVEISITDDT FTGEKTINLT VDVPISRPQV LVASTTIVLEL SEAFTLNCSH ENGTKPSYTW
181 LKDGKPLLND SRMLLSPDQOK VLTITRVLME DDDLYSCVVE NPISQVRSLP VKITVYRRSS
241 LYIILSTGGI FLLVTLVTVC ACWKPSKKSR KKRKLEKQNS LEYMDONDDR LKSEADTLPR
30 301 SGEQERKNPM ALYILKDKDS SEPDENPATE PRSTTEPGPP GYSVSPPVPG RSPGLPIRSA
361 RRYPRSPARS PATGRTHTSP PRAPSSPGRS RSSSRSLRTA GVQRIREQDE SGQVEISA





