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Background of the Invention

A multistep process involving adhesive and signaling events regulates

10  inflammatory responses to infection or tissue injury. During inflammation leukocytes
adhere to the vascular endothelium and enter subendothelial tissue, an interaction which
is mediated by spécific binding of the selectin or LEC-CAM class of proteins to ligands
on target cells (Lowe, JB et al. 1997 J. Clin. Invest. 99:822-826). Such selectin-
mediated cellutar adhesion also occirs in thrombotic disorders and parasitic diseases and.

15 may be implicated in metastatic spread of fumor cells (Lowe, JB et al. 1997 J. Clin.
Invest. 99:822-826).

The selectin proteins are characterized by a N-terminal lectin-like domain, an
epidermal growth factor-like domain, and regions of homology to complement binding
proteins (Bevilacqua, MP ef al. 1993 J. Clin. Invest, 91:379-387). Thus far three human

20  selectin proteins have been identified, E-selectin (formerly ELAM-1 ), L-selectin
(formerly LAM-]) and P-selectin (formerly PADGEM or GMP-140). E-selectin is
induced on endothelial cells several hours after activation by cytokines, mediating the
calcium-dependent interaction between neutrophils and the endothelium. L-selectin is
the lymphocyte homing receptor, and P-selectin rapidly appears on the cell surface of

25  platelets when they are activated, mediating calcium-dependent adhesion of neutrophils

" ormonocytes to platelets. P-selectin is also found in the Weibel-Palade bodies of
endothelial cells; upon its release from these vesicles P-selectin mediates early binding
of neutrophils to histamine-or thrombin-stimulated endothelium. _

Selectins are believed to mediate adhesion through specific interactions with

30 tigands present on the surface of target cells (Varki, A. J. 1997 J.Clin. Jvest. 99:158-
162). Generally the ligaﬁds_of selectins are comprised at least in part of a carbohydrate
moiety (e.g., sialyl Lewis* and sialyl Lewis®, heparan sulfate) and each sclectin appears



KB, LS, MW M, SD, SL, Sz., TZ, UG ZW. Eurasian patent (AM AZ, BY, KG
Kz, MO, RU, T], TM, European - patent (AT, BE, CH CY, DE, DK ES. Fl, FR
@B, &R IE IT, LU M, NL, PT, SE, TR), GAPE patent (B cG a,
oM GA ON. GW M, MR NE, SN, TD, TG. Published: i 2 Brtobbf 2004

I nternational search report and to be republished upon recei pt of that
report For two-letter codes and ot her abbreviations, refer to the "Cuid-
ance Notes on Codes andAbbrevi ati ons"app”earing at the begin- ning of each
regul ar issue of the PCT Gazette. 00 - O ' (54) Title: A NOVEL P-SEL ECI TN
GLYCOPROTEI NW® 634¢#38 ( PSGL- 1) BI NDI NG PROTEI N AND USES THERERBR/M6 . (57)
Abstract: The invention provides isolated nucleic acid nolecules,
"designated SLIC | nucleic acid nol ecul es.2which encode novel P-selectin
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15 P-selectin and is one of several known lower affinity ligands for E-selectin and I~

1

selectin. PSGL-1 has an extracellular domain rich in serines, theronines, and prolines,
and which includes 15 decameric repeats, as well as putative sites for tyrosine sulfation "
(McEver, RP et al. 1997 J. Clin. Invest. 100:485-491). Binding of PSGL-1 to P-selectin
requires that PSGL-1 be modified with alpha 2,3-linked sialic acid and alpha 1,3-linked-
20 fusose. In addition, PSGL-1 contains a single extraceliular cysteine residue located at
the junction of the transmembrane domain, followed by a cytoplasmic domain
cohtaining putative phosphorylation sites on tyrosine, threonine and serine residues.
Comparison of the human and murine PSGL-1 proteins indicates that the
transmembrane and cytoplasmic domains are highly conserved; implying an important
25 fupction for these domains. |
Various reports provide evidence that ligation of PSGL-1 on the surface of
different cellltypes, by a variety of agents, results in an intracellvlar signaling event,
including the phosphorylation of multiple intracellular proteins. Moreover, the binding
of -P.-sei_ectin to PSGL-1 may génerate signals that are integrated with signals from other
30 mediators to elicit an effector response. For example, the exposure of human monocytes
in vitro to immobilized P-selectin has been reported to increase their response to the
chemokine RANTES (Hidari, KI-P ef al. 1997 J. Biol. Chem. 272:28750-28756). Tn
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A reported to inhibit cell growth and induce apoptosis under certain conditions.
To date, however, there has been no identification of the proximal molecule(s)
20  that interact with the cytoplasmic domain of PSGL-1 and Potentially mediate the

intracellular signal transduction subsequent to the extracellular ligation of PSGL-1
. and/or the cytoskeletal association of PSGL-1.

. Summary of the Invention




and which includes 15 decaneric repeats, as well as putative sites for
tyrosine sulfation (MEver, RP et al. 1997 J din. Invest. 100: 485 491).
- Bi ndi ng of PSGL-1 to P-selectin requires that PSG.-1 be JDgLy F)

ai pha 2,3-linked sialic acid and al pha 1, 3-1inked 20 fusose. Th a t|on
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junction of the transnmenbrane domain, followed by a cytoplasm c domain

cont ai ni ng putative phosphorylation sites on tyrosine, threonine and serine
resi dues. Conparison of the human and nurine PSG.-1 proteins indicates
that the transnenbrane and cyt opl asmc domai ns are highly conserved;
inplying an inportant 25 function forR& hese domains. Various reports
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al so been encodes a protein that binds or interacts with the cytoplasmic domain of a PSGI.-1

or selectin protein.

In a sixth aspect of the present invention, there is provided a nucleic acid
molecule which encodes a polypeptide comprising an amino acid sequence at least
60% identical to the amino acid éequencc of SEQ ID NO:2, wherein the
polypeptide binds or interacts with the cytoplasmic domain of a PSGL-1 or selectin
profein.

In a seventh aspect of the present invention, there is provided a nucleic
acid molecule whicli encodes a fragment of a polypeptide comprising the amino
acid sequence of SEQ ID NO:2, wherein the polypeptide binds or interacts with the

- eytoplasmic domain of a PSGL-1 or selectin protein and wherein the fragment
compnscs atleast 15 contiguous amino acid residues of the amino acid scquence of
: SEQ ID NO: 2
‘ Inan e:ghth aspect of the present invention, there is provided 2 nucleic acid
molecule which hybndlzcs to the nucleic acid molecule of SEQ ID NO:1 under 7
' stnngent condmons such that sequences at lcast 80% 1dentlcal to each other
© . remain hybndlzed to each other. '



reported to inhibit cell growmh and induce apoptosis under certain
conditions. To date, however, there has been no identification of the
proxi mal nol ecule(s) 20 that interact with the cytoplasn¢c.d i nof
PSG.-1 and potentially nediate the intracellular signalq?fgﬁgﬁBEib
subsequent to the extracellular ligation of PSG-1 and/or the cytoskeletal
associ ation of PSG- -1. Summary of the Invention 22 Cctober 2004 3a In a
first aspect of the present invention, there is provided an isol ated

nucl eic acid nol ecul e conprising the nucl eoti de sequence set forth in SEQ
ID NO 1, wherein the nucleic acid encodes a protein that binds or
interacts with the cytoplasm c domain,of a PSG.-1 or selectin protein. In
a second aspect of the present i'nvention, there is provided an isol ated
nucl ei ¢ aci d nol ecul e which encodes a pol ypeptide conprising the am no acid

sequence set forth yhannEQspdat digic ms&ﬁﬁfv&lﬂ%n,ttﬂ@e@pymh?iﬁclgb&g@ or
interacts wt %g’ilgﬁ &/ﬁugg!)a rgt'a%encew CHIS“O{“}a%IgF‘g%‘g’%Op'ﬁSQ‘i‘c (égtl n protein. In

a third aspect 4n i sol at ed
nucl ei ¢ acid ﬁ%ﬂ%ﬂﬁﬂQ§&WHW€ﬁ°@%%QWK&?Qa natural |y occurring allelic variant
of a polypeptide mm&amdfhepmmvmﬂ,mau@me@@poﬁﬁaﬁ& in SEQ ID
NO 2, wherein, ﬁﬁs&ﬂda‘éﬁ&h& or interacts with the cytoplasmc
donaln of a PSGL tin tein. In a fourth aspect of the present
i nvention, there |5‘“b‘f‘§?/‘i‘:ﬂ‘éaspactﬁﬁgllﬂ Bﬁeﬁené’&m‘m‘?ré‘}eéf'c‘aP@V@%‘bY@éqfng a

nucl eot i de' segompusngthe wivleiczacidimolegalst 60% i dentical to the nucleotide
sequence of SEQ|DI{NQtv€1elﬂ1W3 ?dff&letp?&exﬁ%ﬂe&to vﬂ&bﬁp%mﬁﬂﬁio&cafm ein that
bi nds or |nteracHs E%% toplasnlc donaln of "a PSGE.-1 or selectin
protein. In a TP 28 the present invention, there is provided a
‘nucleic acid nDIedeﬁmﬁﬁﬂ%wwgﬁn@mep$ﬁagnﬁmnmummnmPmm@@i5@ nucl eot i des of
tﬂe nuc: eot i dengmﬂgmﬁ&l&hv&%ds%ﬂ@po@p fde.2 conpl enent thereﬁf hV\/nere| n
t he nucleic aci My interacts t he
cytopl asm c donai %g%lﬁ%gaa%f&t&mg’m% %’nggtﬁmmprqvhfé eﬁl’lto aspect of
the present | WBW@FW“ROWQF@d?%OWgﬁ&WWEE?S&@1%1@1@Pfqmﬂfécul e whi ch

encodes a pol wpl&ptnd&mmrﬂrereby,lpg)dmlﬁnpomeﬁmcd sequence at |east 60%

didentical .to th
ot s P EREOGE BR  FlRBL B

t opl as
selectin prot’@PHmE I Besensg 8 ggﬂ‘?@ ﬁ?flé‘fﬁ‘f‘%ﬁe there is
provi ded a nu@{ugplg with a compound which sclecllvely binds to thc po[ypeptzdc and (b)

determining whether the compound binds to the polypeptide in the sample to

thereby detect the presence of a polypeptide in the sample.

In a sixteenth aspect of the present invention, there is provided a kit
comprising a compound which selectively hybridizes to the nucleic acid or which
selectively binds to the polypeptide and instructions for use, wherein the compound
is chosen from a nucleic acid molecule, an antibody, or a polypeptide comprising
the cytoplasmic domain of PSGL-1. :

Ina seventcenth aspect of the present invention, there is provided a method

_for detecting the presence of the nucleic acid molecule in a sample comprising: (a)
_ contacting the sample with a nucleic acid probe or primer which selectively

. hybridizes to the nucleic acid molecules; and (b) determining whether the nucleic
‘acid probe or primer binds to the nucleic acid molecule in the sample to thereby

- detect the presence of the nucleic acid molecule in the sample.
' _ In an eighteenth aspect of the present invention, there is provided a method
- for identifying a compound which binds to the polypeptide comprising: (a)
-_ Acontactmg thc polypeptlde or a cell expressing the polypeptide with a test .
- compound and (b) dctermuung whether the polypeptide binds to the test
_ compound ' :



aci d nol ecul e which encodes a fragnent of a pol ypeptide conprising the

am no acid sequence of SEQ ID NGO 2, wherein the pol ypeptide binds or
‘interacts with the cytoplasmc domain of a PSG-1 or SeLﬁﬁébBbéF%?dw n and
wherein the fragnment conprises at |east '15 contiguous am no aci esi dues
of the am no acid sequence of SEQ ID NGO 2. In an eighth aspect of the
present invention, there is provided a nucleic acid nolecule which
hybri di zes to the nucleic acid nolecule of SEQ ID NO I under stringent
conditions, such that sequences at |east 80%identical to each other
remai n hybridized to each other. 22 Cctober 2004 3b In a ninth aspect of
the present invention, there is provid%ﬁ a nucleic acid conprising a

nucl eoti de sequence which is conplenentary to the nucl eoti de sequence of
‘the nucleic acid nolecule. In a tenth aspect of the present invention,
there is provided dnpoingtompitasphst ofdirequetent ipygntiductheredd woddegca dbeba ecule. I n -
an el eventh a&a@g&unafwhtohgmM@wlwaﬂemtﬁa rqsahﬁibﬁofaS HffekgRd - a vector

conprising the_nuclei Cl ect of,the present

i nvention, th&ParyEio %\%eﬂlﬂéngtﬁgs?ssg%ﬁﬂ?d‘%f(frieﬁ’sw}&%tz'gwwu?%éa\‘/ect or. In a
thirteenth as;99&‘20%91'4W&@é@@qsm&ﬁ%ﬁlﬁmépwlhgfﬁ%ﬂ&@tj an anti body
whi ch sel ecti wddylates thd activity bihtke pidyp¢piiet i de. 1 n a fourteenth aspect of the

- present i nventi on, %ﬁgﬁf]‘ﬁn%]tﬁas?&?x tgggr SafTRidiGsh, ot LLOME] DR 0l yPePt i de

conpri si ng culturl n an appr re nmediumto,

th(ra?eby, pr odded Tfﬂg’"&ﬂ ripdutates ﬂ‘?é‘é‘r’ﬂtho%?)@ﬂmﬁq e he present

i nventi on, th@pmmmsmpﬁbWNnaﬁngﬂmpﬁh@ﬂu&nWMJﬂbﬁemmmmg¢hhea@resencg of the

pol ypeptide irge hﬁeﬁ&@@f&éﬂc&%mécﬁ}ld smt::aﬁlmnggrﬁ.&ﬁc%m eWith a
eto

- conmpound whi ch vel e. pol deternlnlng
whet her t he céﬁ%e%ﬂﬁ ‘ﬁﬁgiggggﬁ’f 3ﬁ?ﬁ@ﬁ¥t%gﬁﬁ% qﬁ@d t her eby
detect the pré@@n@@dﬁhwhﬂpéﬂypﬁ@m@4&%3¢fﬁﬁn@bvmwﬁke In a sixteenth aspect

of the present lnvemsw@aty-ﬁrhegp@ctlostmﬁa&véddﬁﬂe:ﬁmh,lthcrcﬁ@fmfde&hng a conpound

whi ch sel ecti g}¥ ALY I r ch ctively
binds to the éb ype P&%%héﬁgn%ﬂé %hgu %? dg%gkc ?% T égconpound IS
chosen from a %t %Acid nDIecuIe an anti body, or a pol ypeptide

-conprising the CyﬂmphamnmmaﬂﬁmﬁunoﬁMcﬁﬁK&ﬁﬁwmﬁﬁn&hﬁﬁﬁﬁﬁﬁimﬂﬁh aspect of
the present i RygHiiOBompoftfeolmprifhdibl: g!ﬁ:qj@i@acm&%le, the polypeptide or
the antibody.

In a twenty-third aspect of the present invention, there is provided a
non-human transgenic animal having a transgene comprising the nucleic acid
molecule. '

In a twenty-fourth aspect of the present invention, there is provided a use
of the nucleic acid, the polypeptide or the antibody for the preparation of a
pharmaceutical composition for the treatment of a disorder and/or disease.

In a twenty-fifth aspect of the present invention, there is provided a use of
the nucleic acid, the polypeptide or the antibody for the prepataﬁon of a diagnostic
-composition for diagnosing aberrant or unwanted SLIC-1 expression or activity.

' b'ne éﬁbmiment may be based, at least in part, on the discovery of novel members of '
- the SLIC-1 (%0rl Sélectin Ligand Interactor Cytoblasmic) family of molecules, referred to herein
'as SLIC-1 nuclelc acid and protein molecules. The SLIC-1 molecules can be useful as targels ‘
for: devetopmg modulat:ng agents to regulate a varlety of cellular processes. Accordingly, |
‘ _embodlment may provade 1so|ated nuclelc acid mo!ecules encoding SLIC-1 proteins or
B blologlcally actlve portlons thereof, as well as nucleic acid fragments suitable as primers or

B hybndizat[on probes for the detection of SLIC-1-encoding nucleic acids.



.for detecting the presence of the nucleic acid nolecule in a sanple
conprising: (a) contacting the sanple with a nucleic acid probe or priner
-which selectively hybridizes to the nucleic acid nol ecul &,0 roBda
determ ni ng whether the nucleic -acid probe or primer binds to the nucleic
acid nolecule in the sanple to thereby detect the presence of the nucleic
acid nolecule in the sanple. In an eighteenth aspect of the present
invention, there is provided a nethod for identifying a conmpound which
binds to the pol ypeptide conprising: QF) contacting the polypeptide, or a
cell expressing the polypeptide with a test conpound; and (b) determ ning
whet her the pol ypeptide binds to the test conpound. 22 October 2004 3c In
a ni net eent h smeembodimendtea i€ antieic avie nioieoule mtaheeraléastsmo/ms%esbe@, use of a

- conpound 63"‘?‘ ‘Rﬁ’ 95‘2‘;% ok, 954’ %?P 9%3%%‘6@} '9‘;? §Jé%,tggglﬂp @%%%e%:ca? B tﬁea& daotnde

phar maceut i c sI'tio asso sor der,
wher ei n F?fé'e?,‘@rffrﬂumh? @t%enmfﬁwle@rdeaewnwélwndeSE% #pNOglong t he
Cy][ opl ats Birtpletaari thareof, lri%ﬁfféferleddiﬂiodm@d Ub&éo%ﬁedtﬁﬁeleiaﬁélﬂ MoleYu/®Mmal fﬂl@!ude

ol ype |nv er
Br odegdkh%%dL(?'ﬁgaé&N?p Sﬁ(t%"nﬁgg Eﬁ%\ﬂ Al coﬁﬁ‘%ﬁ[’ Erl’:fo cﬂ?Ptg?rég‘L} ﬁeéj act ivity
of the pémygsipentdie nuslsiemeid malagule (ay censist efdhd nuglevtitie spaiepgresiowdin SEQ W a t est
conpoundNoN G dnBther ﬁ&é@é{fﬂnﬁﬁoﬂ&eﬁhﬁe %ﬁél&@&cl@;noﬁe&lﬁ’e ﬁ&ﬁﬁc!lﬁ&%ﬂfén@? of he

or ot el n, (e efEnFo 82 o, 5. A6 sOARE 08 8B sB 0l B0y “of e

pol ypept hdeotides (294 omtigupus hucisotidespafdtic roftleotive spuesetf SEQUBNO: gy at here is
provi dedcgmpidie: e/t | cal conposition conprising the nucleic acid

~nol ecul e, the pol%gdﬁglde or the antibody. In a twenty-second aspect of
the present i N\AA boglifigptea PLIC; W'B{?iel‘fé’&'dg‘°[%f’[5@1‘i'éﬁ§‘t°ﬁ“€e 2 BRI | on
conpri si sepubive encrlingiapratein tavingl aaculie, actdsequenty péfatentiicdantical tdtae aminb body. I n

a tventyalibiddeReRESEQ S N@)Qﬁl eﬂfr@éﬁ’gﬁ e, Q3L NRlcRid a%ld% é’duﬁi.-

non- human transgeni.c ani mal havi. ng a transgene conpri sing e nuc EI c acid
mol ecul eMelpde anydgatide servsire encadipge protein hawied gh é@@ﬂ@mﬁi Fﬁﬂéﬁ@qeaﬁ'ea%tﬁe%e is
provi ded532..60e, 65%, 200k 754,066, 85% G0, 949K @EHOOAIR@BY. St Bmdrb RleAki ey for

‘the prep@ﬁtﬁ’él}a%ﬁh%‘fm@amiﬁy 4T 9#}05 fé (?&?Rﬁ%l tion for the treatment. of a '

di sorder and i Sease wen aspect of the present invention,
there is pr ovingaather qﬁ@’rqgfembodiment, an lsolated nucleic acid molecule may encode the

amino acid sequence of human SLIC-1. Ia yet another preferred embodiment, the nucleic acid

molecule may include a nucleotide sequence encoding a protein having the amino acid sequence

of SEQ ID NO:2. In yet another preferred embodiment, the nucleic acid molecule may be at least

50, 100, 150, 200, 250, 300, 350, 400,450, 500, 550, 600, 650, 700, 750, 800, 850, or 900

nucleotides in fength. In a further preferred embodiment, the nucleic acid molecule may be at

least 50, 100, 150, 200, 250, 300,350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, or 900

nucleotides in length and encodes a protein having a SLIC-1 activity (as described hérein).



the nucleic acid, the polypeptide or the antibody for the preparation of a
di agnostic conposition for diagnosing aberrant or unwanted SLICG 1

- expression or activity. One enbodi nrent nay be based, at | i t, on
t he di scovery of novel nmenbers of the SLIG1 (for Se|ec€?§§%?§£%§6£
Interactor Cytoplasmc) famly of nolecules, referred to herein as SLIC1
nucl eic acid and protein nolecules. The SLIC 1 nol ecul es can be useful as
targets for devel oping 'nodul ati ng agents to regulate a variety of

cel lul ar processes. Accordingly, enbodinent may provide isolated nucleic
aci d nol ecul es encoding SLIC 1 prot®ins or biologically active portions

t hereof , asantet erdSodimtsit @hEreaticthublbia 668 Mool pakt@nas priners or
codi ng nucleic acids. 22

“hybri di ion .praobes for the detection o -1-en

Gt ob B 5 R SRlebte, ki ehspospoalicBles i BrdETUmIERIEL ¢ ey be at

| east rgioie 16699eIEBI MOIGHIs CTOUNITBBLIGOBBBIForeRanIQEHneI6% 97% 98% 99%

Or  NMDIenHolfiaht, Gith alrcibib Scil ele8d mdPbe KFAEHRC Foo| $509 200, 260,30 38pL 1 re | ength

of the %é&ﬁgblgﬁbéeqﬁﬁﬂc%) shown 1n SEQID NO 1, or a conplenent thereof.

'n a (APBr450r 2. Sy 0 Rt (0. 75 894 850 B0 e Rvecliverdh eoteant @nmmy i ncl ude

t he nuwbritide uiderstipgen cendiiihimin ainnclSEGEd DobKld congisiag the ipdlen@at t hereof . In
th g@ﬁp i j id I I ist of th

ano qkq@§£;9&ﬁﬁq1s g o§ﬁnﬁﬁggﬂﬁﬁ§E@Hﬁkﬁ?e acid nol ecule may consist o e

nucl eoti de sequence | NG, I n anot her preferred enbodi ment,
t he nucl ei d"SbpPrefpTedambedimgyts; the nydeic agidmolesHiemaysncagie a nabgaly 50, 100, 150,
588, ZourriigHlielic3aiant 4Qholypeflide béHrisin the =afHd, dacﬁ&@qt;eﬁ&ﬂof SETOD r&@@a 850, or
(L. eatides) of the n ti de sequence
of SEB@%*‘K}E? et Seadinoe GBI SRR ARk con DRt ¢ SeLPET
nucl eiNOAunder AEPeEOLFBdEYY- | ncl ude a nucl eotide sequence encoding a protein
having an awoter ]&%&ddinfea?u@,rtﬁw@;a‘nfiwdémwgiaaemoie@aé vSinléh Fsmﬁtiéﬂ%@_o aci g
seque ) | 1 21n, a preferred. e i SLLC-1 nucleic ac
nol ecE?gS%:yﬁﬁ%eéﬁ al?g@] %ecﬁlﬁb?'g'b@fjaoe 'rigesé{a'réngc}@ é@ﬁ%ﬁﬁ‘ﬁ%" %f"dg'?"é?ﬁv% havi ng an
am no aci d Ahetgesrelwdiment maysrroviizon vecloboempEging a 5%t ORc af8%old0Rg 85% 90%

95% 96 8ertafh/dabodBidnts ARV Rtor BRI IR d [dEsHbited! exbRsdidtfvecht ire length of the
anm no aci d seguence of SE referred enbodi nent, an

| D.NO 2. | p anqther
‘i sol at ed nf¥PEFLe Qﬁdweﬂgpgﬁ?VéJg%Vsb%BMalqi%a "‘%f?fﬁ'&t AAME sequence of human-
- SLI G embpdimgatmay pevide a hgnt eflimoniading aingdeicracid moltedide. Qe leembodimentthaynol ecul e may
i ncl udgo@rduéelaGRlth SRAMERESpRRGD leRPbR A |, BQufififin@m no acid
sequencg%roﬂgéEQ ID0 2. ﬁ% §et éﬂgtheg p#éfepﬁg%%ékgggrﬁéﬁg, the nucleic
aci d rUYaRIa MR hest cal. ej9e 2Lpammagian hesgcell sae asgown-homen mammaliagps o 400, 450,
500, 58l coBaifing 6 E@pmBi0aN exfidsioB 06stor Snth thatrthOfOteinmibe@idddest.i n 1 ength. In a
further prefghbEdnR j . [ ' | : be at | east
50, 100, 150, 200, g@%ﬂ!r@%{)}{e%gg%%%égf&%‘g@@%ﬁéﬂ@g}?&%@ﬁ?ﬁ’%o, 700, 750,
800, ®8bpeRyfesotypne smbedipentfvdsolated Sferf RroigManipdeiest leagtopeei n havi ng a
SLI G imaatdratiebtpr §@sinelbsset abtRdionekdf MaM)22 Cct ober 2004
in a preferred embodiment, a SLIC-1 protein may include at least one immunoreceptor
tyrosine-based activation motif and has an amino acid sequence at least about 50%, 55%,

60%, 65%, 70%, 75%,80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%



5 Another enbodi nent may feature nucleic acid nolecules, preferably SLIC 1
nucl ei ¢ acid nol ecul es, which can specifically detect SLIC 1 nucleic aci d
-mol ecules relative to nucleic acid nol ecul es encodingnoq§§? 0Qtelns
For exanple, in one enbodinment, such a nucleic acid nolecu e at
least 50, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700,
750, 800, 850, 900 or nore nucleotides in length and can hybridi ze under
stringent conditions to a nucleic acid nolecule conprising the nucleotide
sequence shown in SEQ ID NO'1 or a conplement thereof. In other preferred
enbodi ments, the nucleic acid nolefule may encode a naturally occurring
all el mrmoaafMambalmdthaammbyﬁe@éwé&:e(wsmﬂmNogz the am no acid sequence of SEQ

| D NO 2, | uIeh r|d| es, to a nucleic acid
nol ecul e c\(l)mrrgﬁ?q@%?ﬁ ?%ﬁ%gﬁhgdrﬁ@?%sq“%‘e? Fsef'“"%ég %ie&sw"(?ns Anot her
enbodl“ﬁﬁﬁt‘f’fﬂ@?t%?y&ﬂ"é@a%ﬁ aptygliontreq andanay haveie SHIGTbaalikitY (es ddscidiedi s ant i sense
to a Jleldm)l nucleic aci d nol ecul e, e.g., the codi ng strand of a SLIG1

nucl ei ¢ aci d Ano I‘OVI de. a vector

conpri si ng aygopéﬁ?f pﬁeferTe i© ?’?a 'f‘a"trﬁ)ﬁggﬂlpgqem f"ﬁy f’%?tﬁ EhYBdi ment's, the

vect prfmwmrmep@r Wmmﬁ‘bawdﬁptwemmmr@mav be earodedinod nefeicatibioddlenpist may

provi dﬁwﬁ? Bﬁﬁéledﬁ@é &eq@&‘ma hich Bsh Iﬂbﬁ%tdﬁﬁer s¥ﬁbenﬂﬂ9§rﬂﬁ£taon%ﬁp@ﬁy gRy may provide
e

a host G E?al nin cI ei C nol ecul e.” One enbodi nent may al so
provi d¥ ﬁ’cﬁ’ﬁ' Cylg po ﬁ’@c'?t'ﬁ‘? ﬁq@f”l'?e ofPEP ably a SLIC- 1 protein, by

culturN@is in a suitable rredl um a host cell, e.g., a manmalian host ceII

such as a NeRmBHRR dmmméyf@é}ureﬁgé;lhentsc&%ﬁé 5|Hg|2n étﬁggmo%@ t expression

vector, such that the proteln er enbodi nrent nmay
f eat ursBIYeRET FSER IBNG: %d’ﬁ‘ﬁﬁ"rfﬁﬁ"ﬁ'agﬂﬁ‘@“iy SOFEien Fdeaghit amien ggidsHe-bdes. 1 n. one
enboditFeattiguaus ansel aidepbf Hlelarirb J2idaGEQidnceBASEAIDINGIR. 1Rbnd €ASIINRIAE a

I nmu n%’Lﬂ? ?BFoﬂarm éa\‘lrh9§é Qﬁmp&.%elgs&%ts"l \ﬁ%to'f gEQ n?hlof' riz;l;(A‘Mar‘ embodame% ef erred

enbodi nent C proteln I nmunor écept or

t yr osih= E)B@é?d‘ %tmmm%a%wweaﬂdiﬁﬂa&S% IDNPRoIngdthes ebedieentat | east
about 21%¢-1pbftin cHQfdve &hifb addisidako13BBSEHIDNEAD F4noAE L HnRR 99% 22

.Oct ob SL?@(?@{% ngn Jﬁea%%ta'a %equgfteto gqu[})g!8éaC| d sequence of SEQ ID

n an erre 1" protein may include at
'Ieast one ﬁ"ﬁi‘?ﬁrr%ﬁ'tt@é@}?ﬂhﬂanfsqﬂﬁsﬁﬁél%hsfe?tﬂiﬂ'amlqmwt@ne anpoidéd Byl may have a

SH:) C;j hua6it bl vleC@s cdﬂt@ﬁﬁhrg'obé? ﬂucld&ﬁdeeéeﬂﬁencé Bt YRk alHIPsdYe 550 6h% d59d
Cyr osiTaE: (39 brieth 8 B s, % Y8R pEmers ks B kel o aci d.
mol ec §eeuentrasfiSk§ IR Nt loes tomjdersamthersofe Ond erobodisent e furtéerfeaturaglar st ri ngent
hybr i &zl bRk QREH MaPPSercBded by a nucleic acid molecule consisting of a nucleotide

sequence which can hybridize under stringent hybridization conditions fo a nucleic acid

molecule comprising the nucleotide sequence of SEQ ID NO:1, or a complement thereof.

The proteins or portions thereof, e.g., biologically active portions thereof, can be

operatively linked to anon-SLIC-1 polypepfide (e.g., heterologous amino acid sequences) to

form fus'ion proteins. One embodiment may fdrther features antibodies, such as monoclonal or

polyclonal antibodies, that can specifically bind



nucl eic acid nol ecul e conprising the nucl eoti de sequence of SEQ I D NO 1.
Anot her enbodi nent may feature fragnents of the protein having the am no
-acid sequence of SEQ ID NO:2, wherein the fragment may cengiq | east
15 amno acids (e.g., 15 contiguous am no acids) of the am #gﬁgrc?dc?‘l
sequence of SEQ ID NO:2. In one enbodinent, a SLICG1 protein can have

am no acid residues 1-88 of SEQ ID NO 2. In another enbodinment, a. SLIC1
protein can have am no acid residues 1-160 of SEQ ID NO 2. In a further
enbodi ment, a SLIC- 1 protein can h{ave am no -acid residues 1-226 of SEQ ID
NG 2. In another enbodinent, a SLI'C-1 protein can have the am no acid
sequerreeteins, paCaiCEINGA 2roteimo iniditiontiedSuien tprateiys dr bisfogicallyacBlel C- 1 prot ei n
Which o ) ) ) S o

et oo PRURLRAR 80 RCoriiialy il Mol Bt ubo BT SrREIRIGEN MM ©0 0 s
90% dHeMasRYicaly regerellecaie®, or nore i dentical to a nucleotide sequence of
SEQ | D NO. 1Another antexdimehian@nirovidess reethod fondetentitipitle preséncaafa SLICtther features a

SLIC o8 ot S DAyDRRTE ik ooy BURE b oAt L B EuCONS! Sti O

of a nucl eotlde sequence h di ze under stringent bridi zation

condi tS2BRE WitR 28 agrit rappble gideipctingn BdbiTauelglsseid sioleguit.Eotpidreot i de sequence

of SEQolyBegHk duch@tfat the pR8EIce m;suctuemﬁ@fc a]:'ifﬂamdwcokﬁirasin F pm{ebﬁc?nsl t hEr gof )

e.g., ; rtions thereof, can be operatively linked to
BB LR Bl At

anon- | ., heterol ogous amino acid sequences) to form
f usi on pr otAspthst enthedimentyny RieMite ayagthed for datgctinathe presencant $WSdi es, such as

rTDnOC|r:@fMibirﬁbiol@d?&ayﬁnﬂb?dyc@ﬂbétﬂﬁ@ﬂie%lodid&ﬁéanﬁ%ﬂviﬁ%%géﬂtQéﬁdbhé dpi nd 22 Cct ober

2004 7 - ot ei. bly.SLIC 1 teins. ddj. ti the SLIC 11
prot eidr?tse%{'ﬂ% aﬁ:'n“l?%ﬁég%?sﬁol%%“’“ 8‘8"'%3??%’?%8?%@?3 V'tkggri l?1"corepor ated into
phar nedstegtef] gethe biolagiea sampdns, which optionally include pharnmaceutically

accept abl e Gkt @¥tbdinRChdYProviiERAHLNERI Yor MBILIRAPEIIES RipEthagksihgr detecting
the pre ce of n ol ypeptide in

|G 1 [ ei ] d I | e, t _
2 bi oIBUPLRS SHhEPBILY LRGN B BPEbBPah ToCdHBISLIGH VA Bgent
capablseciothatditd@ ¢ eetivily ia thSlcbiOndy pripbdilded i aherpibedvbe, thpagdnemay or
poly pﬁrﬂﬁdi@l@-ﬁ’ GBivieh H anbREr dMHRSRRAE th%faggnt iﬁlr?&gﬂém%? %}@—fa&iﬁihﬁlnrgﬁk ecul e,

-protein or polgépeg‘;gn!t de can be detected i e bi o'gsca sanpl e Anot her

eirbodi SRl B AGRA ERS bs aapiredy et capsperificailypindiea shEskRieleinoln sLic- 1
act i viangthererdobimehiote agent sanpddalay/exp@atiacsfisnis-1 bembdudtiag tradkrigionpl e wi th an
agent o 3ReRl Podk or HithBRdr dF ISAL.1 RN Fh Pl ofbinerlehiodimBR! dl bloht S t hat the
presence of SLIC-1 activity n be defected in e bi ol ogi cal” sanpl e.
Anot hérnueipisgair moteculerigvingragivrigelids speteRepitnpidy antisense & thegedBigstandiofact | vi ty
conpr ikIGymRNAONdSANt- gghed cel | capabl e of expressing SLICG1 with an agent
that can n?rqgrlleaémeooﬁlr‘nler% t}ne %%El{ogsls ltngy be used to treat a subject having a disorder

characterized by aberrant or unwanted SLIC-1 protein or nucleic acid expression or activity by

administering an agent which can be a SLIC-1 mpdulator to the subject. In one embodiment,

the SLIC-1 modulator may be a SLIC-1 pfotein. In another embaodiment the SLIC-1 modulator

may be a SLIC-1 nucleic acid molecule. In yet another embodiment, the SLIC-1 modulator may

be a peptide, peptidomimetic, or other small molecule. In a preferred embodiment, the disorder

characterized by aberrant or unwanted SLIC-1 protein or nucleic acid expression can be a

inflammatory or immune system disorder. In another preferred embodiment, the disorder

- .- characterized by aberrant or unwanted SLIC-1 protein or nucleic acid



such that SLICG 1 activity in the cell may be nodul ated. In one enbodi nent,
the agent may inhibit SLIC1 activifty. In another enbodi nent, the agent
.may stinmulate SLIC-1 activity. In one enbodinent, the a an

anti body that Gan specifically bind to a SLIC 1 protein.q?QSdgﬁ%hég§4
enbodi nent, the agent can nodul ate expression of SLICG 1 by nodul ating
transcription of -a SILICA gene or translation of aSLIC-1 nRNA. |In yet

anot her enbodi nent, the agent ran be a nucleic acid nol ecule having a

nucl eoti de sequence that is antisense to the coding strand of a SLIC 1nRNA
or aSLIC1 gaﬂﬁnhgugne enbodi nent, the nethods may be used to treat a

subj ect having a disorder characterized by aberrant or FSRARVEGS | C 1
protein or nucleic: acid expression or activity by admnistering an agent
which can be a SLIC 1 nodul ator to the suject. In one enbodinent, the
SLI G 1 nodulator may be a SLIC-1 protein. 1n another enbodi ment the SLIC 1
nmodul ator may be a SLIC1 nucleic acid nolecule. In yet. another . .. _
enbodi ment, t he®BES¥ON MAKRR P cArdipvaseiar disardgr. Weanptharembedientbeidiserdec, or
~other small nol @etdcerizddbyabarat aruh@antedSAdi R Mity nia 8e 8 c8RIaf bliferation, activation,

characterized b r ' t LIL.CA protein.or nuclejc acid.
expressi on can %dggggr{"?ﬁ)% aﬁ%&%@@}rﬁ@g"ogp’f“ rat'(r’{éd'gcif‘g‘?r‘g%a&@Srrﬁpa"]eﬁt' g‘ﬁd’ﬂsﬁré’rer
preferred enmbodiREsterizediy aberent eranwaniehPldetiactivite thap he a bemataprietio or hrombotied
SLI G- 1 protesn @sordddcl ei c acid 22 Cct ober 2004 WO 01/ 73028 PCT/ 1JS01/ 09469
-8 expression may besa cabrogi ovEscuIIar di.sorder. |n another enbodi nent, the
di sorder chariacterized DY aberTand socﬂm"l'%/%wg‘ﬁ'cgﬁa@ffr Identifvinadye RresenpRon
cel lul ar prol i f #sendeoha geneti¢ slterationcharantbhiest tyrat legstont o, (i) dbdrfaet medificatidnain, or

migration di sorgd@gtionloRa Bedeltnbitfily LSMHEJ (i) nfiSredll ALACkSL by
~aberrant or’ urﬁv\%%ed IS I—l tlgvi} rrgpf %{‘a (Qt"ﬂ%r?glt"%%g}ﬁﬁ'?%g%f gﬁéli%%'t%ﬁtc 5
di sorder. One RSREYHF ﬁt‘ﬁ‘? rﬁ%@.'%ﬁ‘f"g(? %?b‘ T RIoEINairen 7 Wildiyreylpan pighe gene

i dentifying I%hieerpﬁtbas@muﬁeimwith abtiericetiafy. a genetic alteration characterized
by at | east ¥bne of (4 i £ ' fe - ULAE | On e

encodi ng a SLIIC-1 r%r%?g? ﬁéﬁg@ﬁenﬁn@g}é@gu Hggﬁ%é%fgf'%h@ih gﬁ%r;ﬁ)gogn%g'%ﬁ“i'c}s toor
aberrant ~ post-PeUiRes LG Y ofd SHET RetEBrPYFroviding andndicaier eqresositiongaingbing a
Wi | d-type for m$ACH pertareneingELib tedtivity, forbicthdthwinkidatar cBkbsitbna@h b\dsty. 10 15
Anot her enbodi N oY o} VAMaT =N [ i fyin onpoung that

bi nds to or. rmétrzl%ﬁ{g? %@'? e‘gggﬂiﬁvg&%@ﬁi&gf@ﬂe&&%’%?% el %,Lﬁ:ﬁf/a‘g&@'\/i’ edﬁﬁcﬁ?r

i ndi cat or conpd€MPPIENELHPHINGT sPgunddpat motulgles theiagtivitnefia® IGH Ip®tdn.act i vi t y,
contacting the indi c@th@feanpepasisiiatages bfthinteSén Wil b&SIFRRKIFbm RBthilowing

e

~determ ni ng th%ef'afiléoe&etscr%iioﬁ%% d&st conpound on SLIC 1 activity in th
i ndi cat or : ) :

20  Brief Description of the Drawings

Figure 1 depicts the cDNA seq.uence and predicted amino acid sequence of
human SLIC-1. The nucleotide sequence corresponds to nucleic acids 1 to 951 of SEQ
ID NO:1. The amino acid sequence corresponds to amino acids 1 to 316 of SEQ ID
NO: 2. ) |
25 Figure 2 depicts the transient over-expression of SLIC-1 in COS celis as
assessed by Westem blot analysis, ' | | .
Figure 3 depicts the co-immunoprecipitation of T7SLIC-1 with PSGL-1 in COS
cells. - . _ ' . o
. ,Figur_e 4 depic'ts‘ the_ genomic structures of fhe human and mouse SLIC-1 g’enés,-m - .- ' |
30 - which were determined by blast analysis of genomic sequences with human 7 -
h SLI_C.-I cDNA sequence. The SLIC-1 gene is composed of four exons inboth species. |

and the exon-intron boundaries have been conserved. The human intron sizes, a:id eic';ﬁ'



conposition to identify a conpound that nodul ates the activity of a SLIC1
protein. Qther features and advantages of the invention will be apparent
-fromthe following detailed description and clainms 20 Brjs 68198 Codaat i on of
the Drawi ngs Figure | depicts the cDNA sequence and predicted am no acid
sequence of human SUC-1. The nucl eoti de sequence corresponds to nucleic
acids. | to 951 of°' SEQ ID NO:1. The am no acid sequence corresponds to
amno acids.1 to 316 of SEQID NO 2. 25 Figure 2 depicts the transient
over - expreSS| on of SLIC-1 in COS cells as assessed by Western bl ot

anal ysis. Fi gu?tg 50 ?fepl cts the co-i Mmunoprecipitation of BHGIUI0EIHEEIN t h
PSG.-1 in COS cells. Figure 4 depicts the genom c structures of the human
and nmouse SLIC-1 genes; 30 which were detepm ned by bl ast anal ysis of
genom ¢ sequences with human SLI C-1 cDNA sequence. The SLIC-1 gene is

conposed of fourposhqmsnc]DNhQ:thbwﬁpeﬁteﬁemﬁi&duéﬁgaﬁmmgﬂllmﬂl@@pﬁg%gar| es have
been conserved. %glfguman intron sizes. and exon 22 Cctober 2004 WO

01173028 PCTNSO® FEOPEEFT i ons in cDNA (shown) were deternined using
full Iength human cDNA and conpl ete gene sequence. Detail ed Description of

the I nvention SM{HMS based, at least in part, on the

di scovery of no to here| n as SLIC1 nucleic acid

and protein nolecul e?hemeﬁﬁh&hﬁonlﬁlﬁééai,afm Ert,%tﬁehﬁsc&férpoi(ﬁogél Sel ect in

Li gand | nteractor e%ht op?fa %th % {;;}(/ %pl ecul es. used herein, the

term "sel ectin ANy TRTE G BEER a§RIGH nye cc?"‘Flan@)P“’teSl}P@?qﬂ&‘ wiichkastecul e

i ncl udes a prot @bvel mtempa’s yPibp BLIMH forSkledtintiifha Iiteradbr € d_ﬁ&ﬁéﬁﬁé)g%%n_}tgg t he
(e.g.,

cytoplasm c do el . g‘ﬁa sel ectin glycoproteinTligan
sel ectin protein. C-1 nolecules are typically expressed in cells of

hemat opoi etic ori ginas as&dherpm;th¢anmaﬁeﬂbchﬁlhgdﬂaﬁﬂ&ﬁtérlé&@ Iaﬁﬁﬂabr‘tSL@@QdUCt I on
l.s.t.ransduced addition, SLIC|

th
ﬁgl e\(lz\ﬁ%/Zs gan i Hfo ger%gfgfn 9Pt PP R OF B@ﬁ%?@%h“@?“(ﬁ%orm@@“ﬁﬂ@&ﬂ es
contai ni ng an Sbﬁop!mcdqmmnsfamlebu:a@ydﬁﬁdteai@aﬁm@ 2k, PB6L.aG bt HR1Lfm Pr ot ei ns

oo o lb 3R M Bl Pt oo Bt icnsat St
gl ycopr ot ein I | gaﬂdp(@ﬁﬂimib):mﬂm@hﬂheﬁdﬁm‘bn pathwayk, e g., signals transduced by - '
- PSGL-1. In addition, SLIC-1 molecules can interact with effector molecules (eg.,
15 molecules containing an SH2 domain), as well as mediate the interaction of proieins
(e.g., PSGL-1) with the cytoskeleton.
These novel molecules are capable of, for example, modulating a selectin
glycoprotein ligand, e.g., a P-selectin glycoprotein ligand (PSGL-1), mediated activity in
a cell, e.g., a hematopoietic or myeloid cell, and thus may play a role in a variety of
20  cellular processes, e.g., signal transduction, cytoskeletal organization, immune and
" inflammatory responses, inter- and intra-cellular communication, adhesion, migration,
cell activation, growth, differentiation, and proliferation. Thus, the SLIC-1 proteins of
the present invention provide novel diagnostic targets and therapeutic agenté to control
or modulate selectin ligand interactor cytoplasmic-1 molecule-associated disorders, e.g.,
25  an inflammatory or immune system disordef a cardiovascular disorder, a cellular
prohfemuon, activation, adhesion, growth, differentiation, or nngrauon disorder, ora
hematopmetlc or thrombotic disorder. Moreover as the SLIC-1 proteins of the present
- mventlon can bind to or interact with and modulate selectin glycoprotein ligand, e.g., P-
selectin glycoProtem ligand (PSGL-I) mediated activities, they may be useful for
30 developmg novel diagnostic and therapeutic agents for disorders associated withor -
related to aberrant PSGL-1 activity, e. g, an inflammatory or immune system dlSOl'dBI'

or'a disorder associated with aberrant cell migration and/'or adbesion.



. acell, e.g_, a hematopoietic or nyeloid cell, and thus may play a role in
a variety of 20 cellular processes, e.g., signal transduction, cytoskeletal
organi zation, immune and inflamuatory responses, inter-. Qﬂﬂxbpgbggellular
conmuni cati on, adhesion, mgration, cell activation, gromﬁh
differentiation, and proliferation. Thus, the SLIC- 1 proteins of the
present invention-provide novel diagnostic targets and therapeutic agents
to control or nodulate selectin ligand-interactor cytoplasmc-1

nol ecul e- associ ated di sorders, e.g., 25 an inflamuatory or imune system
di sorder, a ¥&Wi¥¥hscul ar disorder, a cellular prolifePariténosaeti vation,
adhesion, growth, differentiation, or mgration disorder, or a

hemat opoi etic or thronbotic disorder. Mrggver, as the SLIC 1 proteins of
the present invention can bind to or interact with and nodul ate selectin

gl ycoprotein | i gand AsQs@ herel, 8@LcRtih glysép\f&aalh%analnsbdiate%&m Pk

nedi ated activities, they may be use for devel opi ngi:l hovel di agnostl C
C.

and therapeut i cmediderd astivily?, Qflas‘BS‘é‘rE-rlsaca@%eM{deﬂa%omtmh ipedlesed- t o
aberrant PSG.- lseffdid gl%'éo)fu‘ote%l ﬂgand,aerk | YL AMEIR EREOpratEin iFARA'R a8 YriofiElidapr der ,

or a disorder associated with aberrant_cell ~mgration and/or adhesion. 22
Cct ober 2004 V\GWM@“W@WB@&G@%@Eglﬂ@ﬁ!@@&hﬂ@d@ﬁﬂmﬁﬂw@el ectl n

gl ycoprot ei n o | gaRIRGR:RE (@81 llitd aal 18§g-thé-va35m&hr§)t RittaQRiflaV i 4T -

"PSGL-1 activit i ncl udes an activi involves & P- selectTn

gl ycoprotein Ii iqn, gytoskel WP%WW dnflammagaryykesnonsss, cgh

endot heli al cel thvatﬁ %ﬂgé%ﬁbhc cell, or a leukocyte. P-selectin

gl ycoprotein ligands participate in 5 i ntercel | ul ar adhesion (e.qg.,

| eukocyt e adhesi on A Utsidetrifs a (i seleqtindigand interagtereytenlagmics) mplgrule-assepirieduct i on,

cytoskel etal or gishies esrlae‘sm-meaata&lmraéd ﬁm‘aés%wsomﬁ RRBRES: cohifilid
activation, and cell mgration. used herein, a" selectin |g,andu

i nteractor cyt ophiskisicharactexigedbyp @%’6@‘?"8&’6{3 uprgzulasion €F do"‘@lfcgﬂlan@l pfa 1

associ ated di soge;teﬁﬁngaﬂ&intw@&rayte aﬁﬁldqr(Sng%i&uﬁracmydsamhg&dml chis
characterized by a msr epg{sl ation upr egul ati on_or  downregul ati on) of

a selectin |ig&ifgcionsxorismin-1 Sl Fﬁc e-psspatpipddisordestgap defrimertaliy vi t y.

- Sel ectin | i gandaffdetteR fidhisis s@d&taﬁﬁlhaﬁ KafsddotioRldyfoskeletdBloaGiHBA ASSQGhAL ed
di sorders can detri tally ' affect .cell functions_such as signal

transduction, ciPESRiaCcomypigahen adhesion, migatiop, cell gefivation gawihe el | ul ar

communi cat i of, a&aemaam,amlgbmefaaan_ Efdpled 6f deléadin Bdnd HEPMER cytdplasmic-1 -
differentiati on@é‘ﬁ@‘grol iferati on, Exanples of selectin |i gand i nt eractor

cytopl asnic-1 gleql-assopfased disorfiersipclpde d‘i‘%”@%"é?é‘?f&')]ilﬂ’é%"tﬂ%@'s?eﬁ’f | ammat ory
or imune syst efisor@hrs; OXaRleS of GKicHRcREe, Bht A h& Mindied loli Afmuiry 85 wel BRLast | M t ed

to inflanmatory bowel Crohn' s di sease,

qg.gse(ﬁtse ul cerative coljtis
| eukocyt e adhestEFHER? ohn’s fliscase, ipukoryte ad]b%’r"f‘tdﬁﬁﬁ‘?”i"% SYRgERIeS: nf | anmat i on,
asthma, acute appiadiscluig Bflab@RidnCastIOC kot WpPdhdicitisSseptic shock, nephritis,

26  amyloidosis, thenmatoid arthritis, sarcoidosis, scleroderma, lupus, polymyositis, Reiter's
' syndrome, psoxiasis, pelvic inflammatory disease, inflammatory breast disease, orbital

inflammatory disease, immune deficiency disorders (e.g., HIV, common variable
-immunodeficiency, severe combined immunodeficiency), autoimmune disofders, and
_ neurodegenerative diseases {e.g., Alzheimer’s disease).

25 A. selectin ligand interactor cytoplasmic-1 (SLIC-1) molecule-associated disorder
also includes a hematopoietic or thrombotic disorder, for examplé, disseminated
intravascular coagulzrﬁon, anemia, lymphoma, leukemia, neutrOphiﬁa, neutropenia,
myeloprohferanve disorders, thmmbocytosw thrombocytopenie, vonWﬂlebrand :
disease, and hemophilia. :

30 . . Fuzther examples of selectm ligand interactor cytoplasmic~-1 (SLIC-I) molecule- ‘
o assoclated disorders include cardiac-related disorders. Cardiovascular system disorders
' in which the SLIC-1 molecules of the invention may be directly or md.lrectly involved



20 anyl oidosis, rheumatoid arthritis, sarcoidosis, seleroderm, |upus,
pol ynyositis, Reiter's syndronme, psoriasis, pelvic inflamuatory disease,
inflammatory breast  di sease, orbital inflamuatory diseag& ' o4
deficiency disorders (e.g., HRV, common variable inmunodeficiency, severe
conbi ned i mmunodefi ci ency), autoi mune di sorders, and neurodegenerative
di seases (e.g., Al'zheinmer's disease). 25 A selectin ligand interactor
cytoplasmc-l1 (SLIC 1) nol ecul e-associ ated di sorder al so includes a
“hemat opoi etic or thronbotic disorder, for exanple, dissem nated

i ntravascul arw@eultdBat i on, anem a, | ynphone, |eukem a, nAETASPILHOA,
neutropenia, nyeloproliferative disorders, thronbocytosis,

t hrombocyt openi a, vonW || ebrand disease,_gnd henophilia. 30 Further
exanpl es of selectin Iigand interactor cytoplasnicl (SLIC—l) nol ecul e-

associ at ed di songlgu® aft&@dsb!@x%m@@icﬂéﬁﬁrép@x‘f&ﬁ q? guascul ar
systemdi sorders in _which t 'ecul’es’ of t ﬁynventlon may be

directly or mdﬁ%“@?**gﬁmﬁ%lﬂﬂe@mz@%%sagﬁrwa@mdmgmmmebM| 09469
-11 include art phRSEcHe® talure] ARG oBa f@%ﬁ&f%hﬁ&bﬁ,wmmﬂmt ory
heart disease, .restenosis, arterial 1nflanmation;” vascul ar

renodel i ng, cormamwwyowge@fvmmmmm@@e and

cardi omyopat hy, gRfRA&6Ysartery ligation, vascul ar heart disease, angina,
hypertensi on, nyocardial infarction, coronary artery disease, and 5

at heroscl erosi s. Fur Frder examplss efselsptinigand intomotor guiprlasmin-bfSIdE€d) molecule-
cytoplasmic-1 (%Mo@a&h&i@d&%iﬂcﬁdembﬁﬁﬁ&u@ﬁ,%&@@dﬁa&h@éf& gl%w‘&gl lul ar
rentrati

proliferation, activation, adhesion grovvt m gration

di sorders. A "cd¥iFuTntiation oy piseiiar fispiders o {'slulomolifemtinns acinationgadbesion,
di fferentiati on,gr@h HifiéadtaQeh, 6 SRIH6H di éraa* Hléﬁﬁestttﬁaé&s&aégﬁa%%cttcﬁﬁt

affect cell 10 proI | feration, activation, hesi on; grow
di ff erenti at iton Projiferaion %wammdbwswthpéﬁﬂa@@aomer @grﬁﬁoapme@mu Aar

proliferation(; %@d&ﬁkﬂéQheéjuﬁﬂproﬁfe&%ﬁ}m@bﬁéf&ﬁ@&bﬁﬁo% dﬂ‘erenﬂtﬂﬁ,aér' on

process" is a process-by which a cell increases in _nunbér, size, activation
state, or cont eftigratign Wﬁeéf’n isa pragess byevhithopeellincasgass inumber sige potiyption

-characteristics s, 6fconféhi bwhith 2Ee1t R adiodfa spdchBied S8l of Shardteritics Wiic h a cell

noves closer to Qr further froma 15 particular |ocation or stinmnu The

SLIC-i nol ecul eéh%q"ﬁf’ﬂ’éhﬁ%%@?ﬂce%mﬁw gl mgues claserde m%ﬁgmgnal

transducti on ifTEq;Bﬂﬁblﬁﬂ!Scd&Bh 6stiARis KTRVBLIED thfleduldY 6f thEptedek ifrfintiod By be
activation, adhesi m_gration, .growh, proliferation, differenti atl on,

and apoptosis pr: @gé‘bﬁgﬂaﬁ%’é lucignemespanisms wiithei frmowm tadie tyded an esllaler | ul ar

growt h, activat laelﬁkratloxﬂdﬂﬁ‘éib@ﬁmgﬁh&f, gfoem{, palifeRdion, WiffdRnBlktivh! L8 apdHRshi smay pl ay
arole in disorders characterlzed é 20 aberrantly regul ated growth

activation, adh&SI6H: dibps e -4 m eprayngdulite esHulaggewth, activation,
adhesion, differentiation, or mlgrauon, and may play a role in disorders characterized by

20 aberrantly regulated growth, activation, adhesion, differentiation, or migration. Such

disorders include cancer, e.g., carcinoma, sarcoma, or leukemia; timor angiogenesis and
metastasis; and hematopoietic and/or myeloproliferative disorders.
SLIC-1-associated or related disorders also include disorders of ﬁssﬁes in which
SLIC-1 protein is expressed, e.g., hematopoietic cells. Such disorders include, for
25  example, inflammatory and/or immune system disorders, hematopoietic, or thrombotic
disorders. ' —
As used herein, a “selectin ligand interacior cytoplasmic-1 molecule activity” or
a“SLIC-1 actmty includes an activity which involves binding or interacting with the
cytoplasmic domain of a selectin glycoprotein ligand (e.g., PSGL-1) ora selec_:tm protem
30  and transducing asignal, e.g., via an effector molecule. In addition, a SLIC-1 adﬁvity .
includes an activity which involves mediating the interaction of 2 protem (e 2., PSGL-l)
with the cytoskeleton. The SLIC—I molecules of the present invention may bei 1mportant



di sorders include cancer, e.g., carcinom, sarcona, or |eukem a; tunor

angi ogenesi s and netastasis; and hematopoi etic and/or nyel oproliferative

~disorders. SLIG 1l-associated or related disorders also ingy b%j ders of

tissues in which SLICG1 protein is expressed, e.g., hematoporetic cells.

Such di sorders include, 'for 25 exanple, inflammtory and/or imune system

di sorders, hematopoietic, or thronbotic disorders. As used herein, a
"selectin ligand interactor cytoplasmc- 1 nolecule activity" or a "SLIC1

activity" ingludes an activity which involves binding or interacting with

the cytopl a$%"#Bfain of a selectin glycoprotein |igan§CTESYO46pSG - 1) or

a selectin protein 30 and transducing a signal, e.g., via an effector

nol ecule. In addition, a SLIC 1 activity -i2ncl udes an acti vi ty which

i nvol ves nediating the interaction of a protein (e.g., PSG-1) wth the

cyt oskel et onr ThreceBulhGibcenst ach hesigmal transdnctiore SﬁMcelbnv@Qéﬂmﬂonh@e and

I nportant 22 Cc 004 WO 01/7302 CT/ ).1,.S01/ 09469. | n cellular

processes such g“?g%mggmﬁ il ‘ﬁ E% g‘é‘?feﬁ”é‘?‘é‘fu?ﬁ % BHE2H%m ne

and infl ammat onﬂac&sqnmmwth;diﬁaemﬁ@mdﬁml@&miﬁl uI ar com‘rum cati on,

adhesi on, mgration, el | eact i, rowt h dlff tIaIIO n
prol i feration. The t‘Ielf’ﬁ(’le 'Wét\%’éﬁér?'&‘tg\ﬁ ﬁﬁ‘bte'?Sn e‘ﬁﬁ?ﬂ“ﬁucl eic
acid nol ecul es ‘g ifvehtiduds mmnéaitbmanﬁvoldnhmmjﬁdeMOﬂmamwtam nﬁﬂecﬂ]%ﬁﬁavmig()t ei ns

I d ecul st I f d
navi ng Suf 11 i eACOROR Bu ppan alpaR e g Sl Gt Bt poRle e | nod

herein. Such famquyncnhomaogasdaﬁxiﬂhaainuﬁ&d:ﬂﬁmﬂymambersmﬂjdhﬁﬁdauyeﬁﬁdﬁtrI ng

and can befro he sa di ff nt s s. For npl e,
family can contain a ‘EW 6?0?33%3&8?”?1%?&%‘? 8’?‘? dr‘l&er‘éfgs%’ref‘xg eﬁ‘l“ﬂ%‘F’
di stinct protei fgnibfcad Contrimafirsoproginrof buma drgmaiwelhisybtheﬁaﬁnmpfomuﬁbof

honol ogues of, n AL .nmonk eins. Menbers of a
fam |y may a{lsoﬂ%gve &%ﬁg T‘%ﬁﬁ?nm%ﬁ%{?‘glé“g??ﬁofl&m%g%fﬁnpl e, the
famly of SLIC mOpkmpeatﬂss dﬁmbersscﬁ:afaﬁﬂyl e@sdisodiaee cotrinominetionat pt or
t yr osi ne- based aﬂc?{e%ﬁcgn motif' (I TAM in the protein nolecule or 15 the
nucl ei ¢ acid nol'ecul e encoding the protein nolecule. As used herein, the
.term " i nmunor ecept oforexangdd, ﬁmf@aigemfm-il\paﬂéimmn@néeﬁaﬂeasnwdes a-protein
‘nmotif having an ﬁﬁﬂﬂ bou apgi no_ acid. resi dues.
More preferably, - fr‘%%?\dor?’ggsg%?%? aﬁ%%&ﬁ% aiﬁé@é‘ﬂfﬂ&f‘“ﬁdﬁmﬂ?ﬁ‘ﬁ?"ﬁ ncl udes
at | east aboig 11‘§-nzdelam1¢hmoleade cncodisg tha pmteilinelecularAsosetlepdin the term " )
tyrosi ne- based g 20 conserved tyrosine
resi dues. In ongﬁ%{%ﬁgh gqré} t?i%&h; bésgdm*r%ﬁggrugg;eng’%‘ C?uér)%%?rﬁ mn%%tg&’ VI3%'f1'¥vati‘on
motif conpri sesaGmOIaelésmumeofdmlt lrﬂa’a‘o'axqmoeafcahedndtys tMoxe pteferaidy,ae r esi dues.

immunoreceptor tyrosine-based activation motif includes at Jeast about 15-20 amino

acid residues. The immunoreceptor tyrosine-based activation motif is characterized by

In

20 conserved tyrosine residues. In one embodiment, an immunoreceptor tyrosine-based
activation motif comprises at least one, and more preferably two, tyrosine residues. In
another embodiment, an immunoreceptor tyrosine-based éctivaﬁon motif comprises at
least two or more tyrosine residues. In one embediment, an immunoreceptor tyrosine-
based activation motif serves as a SH2 domain binding site, thereby forming the

25 structural basis for interactions with downstream effector molecules which mediate
signal transduction. Immunoreceptor tyrosine-based activation motifs are described in,
for _exampie, Isakov, N (1998) Receptors Channels 5:243 4253; Isakov, N (1997) J. Leuk.
Biol. 61:6-16; and Chan, AC et al. (1996) Curr. Opin. Immunol. 8:394-401, the contents

-of which are ihporpoxfated herein by reference. Accordingly, SLIC-1 prote'i:is having at
30 least 50-60% homology, preferably about 60-70%, more preferably about 70-80%, .or _
- about 80 -90% homology with a immunoreceptor tyrosme—based activation motif of
human SLIC—l are within the scope of the invention. T



anot her enbodi nent, an i nmmunoreceptor tyrosine-based activation notif
conprises at |east two or nore tyrosine residues. In one enbodi nent, an

i mmunor eceptor tyrosine- based activation notif serves as,An Yﬁ %
binding site, thereby formng the 25 structural basis for in 8ractions with
downstream effector nol ecul es which nediate signal transduction.

| mmunor ecept or tyrosine-based activation notifs are described in, for
exanpl e; Isakov, N (1998) Receptors Channels 5:243-253; Isakov, N (1997) J
Leuk BioL 61:6-16; and Chan, AC et al. (1996) Cun'. Open. |munal.
8:394-401, t WP YHENts of which are incorporated herei RCDPSNEHH? ence.
Accordingly, SLICG1 proteins having at 30 | east 50-60% honol ogy, preferably
about 60-70% nore preferably about 70-80%3.0r about 80-90% honol ogy with
a i nmunor eceptor tyrosine-based activation notif of human SLI C—l are

wi thin the scope of Isbatea@mmslogﬂw ?ege@{v@[% pgag}gb

PCTI'1 JSO /09369 | sol aI ed rot ns of t he present | r%\egﬁ%lgél%% ‘?ﬂ)l y
SLIC- 1 protei ns *WRAS cigptiygid %@ﬁﬂé‘i’l@émﬁ@f’ﬁ@éﬁﬂhﬁcwf IDN@LZ 40 t he

anino acid sequafw@cafea%moﬁ@s%qwm@ﬁemaﬂﬁagméamsﬁqwﬁcﬁﬂme&equence
suff|C|entIy|d£tlcﬁllﬁ Sg . ed herein, the term
sufficiently i ‘?ﬂﬁ'bde&“‘fal rféfﬁméﬂh#ﬁiét%ﬁwormmwmmce
sequence 5 whj chvmn:bﬂtbm Sufficiér bR FrurifeR bi TR lggn

equi val ent (e. g @?‘mﬁ’g;}l aci d resjdue, which has&gggﬁ%vglfgrn g Haed&ﬁgl n)

am no aci d resi gt besea sgpaidar pide chain) awing acid psidues oe neplesfidesde b srotidie

sequence such thﬁndahﬂ&hﬁ&dou@é&q&ﬁ%%ﬁﬁﬂtﬁpﬁrﬁ%h&ls&ﬁnd%ﬁﬁ@ﬁd cgﬁuclécﬁﬂgences
share common structural. domains or notifs and/or a conmon function

activity. For eXSHpReEs %W&WWHWHW&’WWO@M e
comon st ruct ur abtivitkOFsleamhgle, ab@sticlor h@dslid ené@%tcﬂ%hé@c&mmm&%ﬂ bl
rably

preferably 60% honol o referably 70% 80% d even nore prefe
- 90- 95% honol 8Yy 8’5‘?’8%@'??!‘5&%%0#043@955 Oedgmeloat srefgrably,¢0% bermelesy. mare cont ai n
at |east one a”@f@ﬁﬂﬁvmwﬁla\hﬂeﬁrﬂ&éﬁk l:ab@@fﬂﬁys%%oﬁfologfm&bis%heaﬂc}ﬁo 4igf 1 ned
herein as sufhmentlgg/%]gt lg? i cal . Furtg rrmre am no acid or nucleotide

sequences whi ch WS pfbgoniapat legst ongyad Profeablt tag|siruesal domping or
preferably 70- 15noﬁm%redéﬁxﬁﬂ>h&5.ﬁ((abﬁnml&ﬂy idekab Fafer@ork %thf&kﬁ%&l@d?ﬁle
activity are def| ned w{u%]rﬁﬂgs g(;/ ently jdentical

i nt er changeabl y “HEFEFH at leas 30941400, 1,30%, pRsfesablii 0% momaretotably 78f
SLIC-1 " or 1ifumei mmawsamomaotgyamfsh&heoﬂmonﬁma{oﬁﬂ%cﬁvﬁy% R Gt agxe”ed

by a SLIC 1 pro i.n ptide or nucleic acid nolecule on a SLIC 1
responsi ve cell ’F‘?@E‘geé‘%&g 20 on a SLIC- 1 protein substrate, as

determned in vivo, Mumdhmwrcﬁlhﬁgealﬂﬁﬁé}éﬂ,l aﬂQ‘SLl@—ISzlcﬁﬁi@kar‘@ml&g?&h&hﬁHﬁéf In.one
embodi ment, a Sk} {= },,ac; Vi, ARG i'J§ e&t LJactivity, such
actmty LIC-1", refers to an’activity excrted by a SLIC-I
- protein, polypeptide or nucleic acid molecule on a SLIC-1 responsive cell or tissue, or

20 ona SLIC-] protein substrate, as determined in vivo, or in vitro, according to standard

techniques. In one embodiment, a SLIC-1 activity is a direct activity, such as an
association with a SLIC-1-target molecule. As used herein, a "target molecule" or
“binding partner” is a molecule with which a SLIC-1 protein binds or. interacts in nature,
such that SLIC-1-mediated function is achieved. A SLIC-1 target molecule can be a

25  non-SLIC-1 molecule or a SLIC-1 protein or polypeptide of the present invention. In an
exemplary embodiment, a SLIC-1 target molecule is a SLIC-1 substrate, €.z,

+ intracellular sxgnalmg molecule, preferably containing an SH2 domain. In another |
embodiment, a SLIC—I substrate is a cytoskeletal protein or a cytoskeletal-associated
protein. Altefnaﬁvely, a SLIC-1 adﬁvity is an indirect activity, such as a cellular

30 signaling activity mediated by interaction of the SLIC-1 protein with a SLIC-1 substrate.
' The biological activities of SLIC-I are described herem. For example, the SLIC-1

proteins of the present invention can have one or more of the following activities: (1)



association with a SLIC 1 target nol ecul e. As used herein, a "target

nol ecul e” or "binding partner” is a nolecule with which a SLIC1 protein
~binds or. interacts in nature, such that SLIC 1-nedi ated

achieved. A SLIC 1 target nol ecul e can be a 25 non- SLIC—f&ﬁQﬁ£%%?%k%r a
SLIC-1 protein or polypeptide of the present invention. In an exenplary
enbodi nent, a SLIC-1 target nolecule is a SLIC 1 substrate, e.g., a
intracel lular signaling nolecule, preferably containing an SH2 domain. In
anot her enbodinment, a SLIC1 substrate is a cytoskeletal protein or a
cyt oskel et al -associ ated protein. Afternatlvely, a SLIG1 activity is an
indirect activity, such as a cellular 30 signaling activity nedi ated by

i nter t The biological
Lo Vlaiﬁtzél‘eagﬁhg%thtarh% §Hccr ﬂrat@fn%cﬁ%:ﬂlgyrﬁ &n&n§&é§ilé1%&ﬁ%{deﬁt i o'y

pr ot eltf?é's‘?ﬂc“%f@t%aéd@riwquﬁv‘&ﬂ PRfpl-- &‘ﬁ?Pel’iﬁ‘%f\és'B‘F?é"@ﬂ’Sd‘FﬁHP'eP@FWQYh@) fol | owi ng
act i virmédisating itferc2fitdoatigdamn; (Bﬂﬁédufbﬂng G ﬁﬁésloﬂ&:o“ﬂ\ﬂlith t@ dpleskefRtdnie] pr ot ein
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0 ot iRpltPece it oidbfe-Ricnt denvaloS Soft B3 HeredhR. S SLCTTR G oe. hovi ng- a

SLI G- 1 act iAdditignal prefefred protéing hatesit msmelnsmr@tetemrdtrwmbdsedn ng at | east

one i NEEHRALIEREHEL MY aléey .@m Q%&’éﬂlb@r%tdui{léit:'aa@n%&lé havﬂﬁda,neug%@ &&" gb' y, a

SLIC 1 activi 0 re err rotelins have at

P W’B@F‘ﬁéjng B B B ROIT 5 2 A¥ilels S MAREHLT bl y.
-encodemrrbsisumth@adomoudea{equbnn@bféiﬁﬁliéval ng a nucleotide sequence which
hybri di zes %ﬁ"rﬂé!ﬁ' £ acid

nol ecul e c@e%fles?ﬁég&%e nt?g?ﬂgf)s?’lgigg%hgﬂsel%gg%yAqé wfe% fe nucl eoti de

sequerfeld SERUNFRO q‘ﬁl"‘@ de afe W‘“a{:r‘ﬂi"ﬁth%“ jfedi cted anino acid

sequer&ﬂ)tﬁfNOdaEaduﬂmpﬁnw}}l pol ypep’tl de are shown in Figure 1 and in SEQ

ID NGs: 1 and 2, respectively. The human SLIC-1 gene, which is approximately

951 nucl eot i des in Ie% encodes a protein having a nol ecul ar wei ght of
© appr oxXiNREERRYSiHE-1 ggng,whichds aRRToxalely 950 pHesatiden i lepotBiemcedes agroteiti d r esi dues

i n | engiihg a Waleb@arSweihPEepsrotinately84] SREATd Withad SpebRBidb®id anihef Ur t her det ai |

in theaod%é&‘é’& RYeq H}bsectl ons 1. Isolated Nucleic Acid Ml ecul es One aspect
of the i nventr on éertal ns to isolated nucleic acid nol ecul es that encode

SLIC1 proteins or biologically active portions thereof, as well as

nucl eivarias dpebls SPRicQRRhtiod A4 QR4 AR BadisirtY H@Qilg\gﬁé%secﬁons ‘
1. isolated Nucleic Acid Molecules

One aspect of the invention pertains to isolated nucleic acid molecules that encode SLIC-1
proteins or biologically active portions thereof, as well as nucleic acid



-15 fragnents sufficient for use as hybridization probes to identify

SLI G- 1-encoding nucleic acid nolecules (e g., SLIG 1 nRNA) and fragnents
for use as PCR priners for the anplification or nutatio o(é S#TI%% nucl ei ¢
acid nol ecul es. As used herein, the term "nucleic acid caper-2q04

I ntended to include DNA nol ecules (e.g, cDNA or genomc 5 DNA) and RNA

nol ecul es (e.g_, MRNA) and anal ogs of the DNA or RNA generated using

nucl eoti de anal ogs. The nucleic acid nol ecul e can be single-stranded or
doubl er stranded, but preferably is doubl e-stranded DNA. The term

"i sol ated nugl ei c_acid nol ecul e" includes nucleic acid nol ecul es which are
separated fr8R B nucleic acid nol ecul es which are prBSEFROIME: he
natural, source 10 of the nucleic acid. For exanple, with regards to
genomic DNA, the term "isol ated" includes1ducleic acid nolecul es which are
separated fromthe chronmosone with which the genomc DNA is naturally
associ at ed. Pr efregmeinisyspfficient fosuie as drdiativh @idbestoidéniify SLIG B encdfing aEHGHCES

whi ch naturally ug uenc IQcat dat the 5
and 3' ends ofac{i%%%%%e(l % acl dfﬁﬁlﬁﬁ%dwwg g Fdbs sm from
whi ch the nucl eimplifisation af niwatide of S1JG-1 ﬁaleueacaimdle;mes m:a/t&édmmﬁn @m&i ment s,
the.isol ated SL I [ cul e t han about 5
kb, 4kb, .3Kkb, 2*%9"1‘1'?%@‘&8&%& ‘Sq%i?‘ﬁg‘&‘%%“% #ﬂ’i‘iﬂ O &SBAMIGh ch
natural ly fl a&n kDNHémiRN&mlmled(etmlmmdan@@ofﬁe DNDNARN@‘gehé}@te@6| | from
whi ch t he nucl g} v QY | SO I c acid
nol ecul e, such gsgn %%&aqﬁe%s %ﬂ?n"gghc%ge%ﬂ%cgf F"‘aﬁ'ﬂgb} ‘? Ker
cel l ul ar nater|%ﬁm&ﬂohﬂpumﬂdﬂkapﬁmﬂmdmuﬂEEMEn produced by reconb|nant
t echni ques, or subst IECUrSOr S or ot .her
cheni cal s when che m’lglgtﬁl[r% "gs\;élr?ieﬁ glgclezl%%c“ﬁﬂelﬁﬂ‘g “ﬂls‘ﬁﬁ?‘g Dgleguley which,
present i nvent i @nseperatpd from othe nedleic add niolmﬂes@ﬂioﬁ are. paaetit igh¢ RAurl46d8oOt | de
sequence of JEQAH 0 r eof I sol. usi ng
st andard nol ecu(%) ar ‘%9 ?Cacg{ t%grcﬁnl b‘él&aﬂﬁ%f[%ﬁ%g?gﬁ'ﬂfm%qﬁ % %n provi ded
herein. Using ainftludss Dpdplp md nmiecmltﬁavlmhcaresepa:aed flora dﬂmﬁtﬂmesorrﬂfmﬁﬁﬁﬂldﬂ:) NO . 1,
as a hybridi zatjop. Pﬁﬂ' o él |.ej ol £¢ ol ated
.usi ng standard ﬁ g | zat | (?% an ﬁ#&, ng ?regcﬁrl?lyqa"eéso gn“"f-‘%%{’sacl scribed:

-~ in-Sanbrook, J.9 Sﬂrlien@hwhEhn@Eaﬂaﬂmkmmlclasld(iE seejnb:meajb@:ed@ﬂhaﬁ'rﬁgd A
Laborat ory ManugL: HF L% qrat.or Har bor
Laboratory Press, 8 ?gﬁspgﬁgégﬂgggggﬂmﬁﬁﬁB%égﬁ?@ ¥3ﬁ§?m%6§§1
(c)117302% HETI qggbg feriued 9For example, in vgnous embodiments, the isolated SLIC-1 nucleic acid -

molecule can contain less than about 5 kb, 4kb, 3kb, 2kb, 1 kb, 0.5 kb or 0.1 kb of

nucleotide sequences which naturally flank the nucleic acid molecule in genomic DNA

of the cell from which the nucleic acid is derived. Moreover, an “isolated" nucleic acid

molecule, such as a cDNA molecule, can be substantially free of other cellular material,

20 -or culture medium when produced by recombinant techniques, or substantially free of

}(D

chemical precursors or other chemicals when chemically synthesized.
" A nucleic acid molecule of the present invention, e.g., a nucleic acid molecule
‘having the nucleotide sequence of SEQ ID NO:1,
| E o . . ora
25 portion thereof, can be isolated using standard molecular biology techniques and the
- - sequence mformanon prowded herein. Using all or poruon of the nuclexc acid sequence
_ -'ofSEQIDNOI S ' : . L %
_ ' - asa hybndwaﬁon probe SLIC—I ntcleic acld
: _ molccuies can be lsolated using standard hybridization and clonmg techniques (e.g., as
' 30 - descn'bcd in Sambrook, I, , Fritsh, E. F., and Maniatis, T. Molecular Cloning: A
| . Labaratm'y Mamlal. 2nd, ed,, Cold Spring Harbor Laboratory, Cold Spring Harbor
.. Laboratory Press, Cold Spring Harbor, N, 1989),



-16-- Mreover, a nucleic acid nol ecul e enconpassing all or a portion of
SEQ ID NGO 1, can be isolated by the polynerase chain reaction (PCR) using
synt hetic oligonucleotide priners designed based upon th%gﬁiﬁﬁgg f .5
SEQ IDNO 1, or the nucl eotide sequence of the DNA insert “Of %ﬁ md
deposited. A nucleic acid of the invention can be anplified using cDNA
MRNA or alternatively, genomc DNA, as a tenplate and appropriate

ol i gonucl eotide prinmers according to standard PCR anplification

t echni ques. The nucleic acid so anplified can 10 be cloned into an
appropriate nd characterized by DNA sequence ana 1
Furthernnre,w@??ggﬁ%cleotides corresponding to SLICG 1 nu%?@gﬁpggwgequences
‘can be prepared by standard synthetic techniques, e.g., using an autonated
DNA synthesizer. In a preferred enbodi nentlé-an isol ated nucleic acid

nmol ecul e of the inveption conprises the nucleotjde sequence shown in SEQ
D) NO 1. The sequencioppvesapucipic aqid mojgonls ercompassing Alier a periigneef FERAR SLI C- |

c DNA. This-cDNAquﬂprises sequences, encodi ng the hunman SLUG.1 protein
(Le.,"the coding region", fromnucleotides 1-95.1). In another preferred
enbodi nent, an isolated nuclei'c acid 58tkedslatedty thepolymerpssehaie tegetianonpr i ses
a nucleic acid gpCRyueg syicEb oligondtidol rﬁﬁﬁm@si@ﬁe&tﬂa&edf&gsdﬁegéqq&ceaequence

shown in SEQ Iqéga %5 . .. , or a portion of any of These 'nucleotide
sequences. A huSE D MEsLoT thenuelegtide spqnene plthe B ised of the plagmididapositeds | eot i de
sequence shown in SEQ ID NO 1, is one which is sufficiently conpl enentary
to the nucl eotide sequence shown in SEQ I D NO or, the such that it can

1
hybridize to the nucf@Belsigacidefheinveat amplified ysing, e DRAmBNAs b | o

i

dupl ex.. In sti laterafRblhSensthie DRIA 86 lab®RipropAfe bAMnaliSHdal c acid
mol ecul e of the to the S%tire Ié%gth of the %&%Zﬁftid%#ge‘uenge shown in

SEQ ID NO ‘1, 6@Fgr tandsed PCRsapplidigagion deshriqugso ic gmplifiedogy, 99%

or nore i dents Cak clond®ifid @R bpprdpHiah Vi sR0ERELE8RAD maf‘eqﬁén@@a:é%%ence whi ch

is at | east abo¥; 0% 55% 272 (October 2004 wo 01{73028 PCr/ US01109469 -17
preq qligaguc Wﬂ%@§ﬁ.}%§ nucleotide sequences can be

prepared by standard synthetic techniques, e.g., using an automated DNA synthesizer.

In 2 preferred embodiment, an isolated nucleic acid molecule of the invention

or a portion.of

comprises the nucleotide sequence shown in SEQ ID NO:1. The sequence of SEQ ID
15" NO:l corresponds to the human SLIC-1 cDNA. This cDNA comprises sequences
encoding the human SLIC-1 protein (i.e., “the coding region", from nucleotides 1-951).
In another_prefcrred embodiment, an isolated nucleic acid molecule of the
" invention comprises a nucleic acid molecule which is a complement of the nucleotide
sequence shown in SEQ ID NO:1, . )
20 - ; o i S - ___,oraportionofanyofthegg*
nucleotide sequences. A nucleic acid molecule which is compleméntary to the i\
- nucleotide sequence shown in SEQ ID NO:.I, : '
" ) ' is one which is

sufficiently complementary to the nucleotide sequence shown in SEQID NO:I; or the

Col e suéhtbatitcanhybridizc to the nucleotide sequence shown
. inSEQDNOL . :
R - . &embyfonﬁiﬂgaswbleduplex. :
| " Instill another preferred embodiment, an isolated nucleic acid molecule of the
g ~30- present invénﬁqn éomprisés anucleotide sequence v:vhich is at least about 50%, 55%,
L 60%, 65%, T0%, T5%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or more identical
"+ to the entire length of the nucleotide sequenice shown in SEQ IDNO:1,



Mor eover, the nucleic acid nol ecule of the invention can conprise only a
portion of the nucleic acid sequence of SEQID NO1, - 5 for exanple, a
- fragnent which can be used as a probe or priner or a fragﬂqﬂ&leggg ng a
portion of a SLIC | protein, e.g., a biologically active portion or a
SLIC-1 protein. The nucleotide sequence determ ned fromthe cloning of the
SLIC-1 gene allows for the generation of probes and priners designed for
use in identifying and/or cloning, other 10 SLIC- 1 fam |y nenbers, as well
as SLIG 1 honol ogues from other species. The probelpriner typically
conpri ses sulgt &i Iy purified oligonucleotide. The ; cleotide
typically conprises a region of nucl eotide sequence that ?@@ﬁ under
stringent conditions to at |east about 12 or 15, preferably about 20 or 25,
nore preferably about 30, 35, 40, 45, 561755, 60, 65, 75, 80, 85, 90, 95,
100, 150, or 200 or 15 nore consecutive nucleotides of a sense sequence of
SEQ IDNO 1, :. of an anti-sense.sequence of SEQ ID NO 1, or of a naturally
occurring allelic variant or mutant of enhodi ment ,
a nucl eic acid nol ecul e of the presenﬁn§ veh%?%%bggmﬂ%gggénﬁggﬁm%$%%t|de
sequence which is grlﬂ%@‘fe%tﬂllf’&h‘c@@acliwleﬂﬂﬁgfthﬁmenﬁ%gﬂn@@cnse@wa 400, 450,
500, 550, 600, B&8on dfk nu QOmeRe re nucleotides in |length
and hybri di zes ﬁunder stﬁﬁﬁggﬁﬁ hybrigfgggioﬁkkgﬁditions to a nucleic acid
mol ecul e of SEQ ID NO 1. 25 Probes based on the SLIG nucleotidﬁwsequences

can be used {0 @@l a bigRAFHHR S fE nIRIOTBEHSSIHENESS BICAIAGaLYS SaT O

honol ogous proteins I-Ereferred enbodi ne 5onpr|ses
a | abel group aPtetfd @'rlé’FQSemséggablﬂlQEkPé“Y%é‘FPgh@ﬂﬁfﬁcS&EC-bem&m. The

r adi- oi sot ope, am&m%ﬁ&ﬁﬁ&%mkd&ﬂﬂ%&ﬁﬁbmﬁ@cﬁﬁ&%%?&eQLK?Pg(Itcﬂ%r ﬁ%%actor

Such probes can be used as a part of stic test ntifying
cells or ti ssueg%?PEW?ﬁ%@ﬁb?"éﬁmamgﬁl@ﬁif%W@i%ﬂﬂfgmsHﬂc&@r‘?lwmge@sur| ng a

level of a S %Llﬁﬂfm%@bm%%@&emm&%%&o%@/ﬂéﬁqtﬂegg@e@ g ‘encodi ng
ec

nucleic acid in a sanple cells froma_subject ting SLIC 1

ni RNA | evels oP“H@F%WFﬁHWﬁBYWﬁ@Fﬁ§ﬁm§m§@ﬂbﬁP@ﬁﬁkﬂ@pﬂm@@m% Bees been nut at ed

~or deleted, A nu;éoﬁumgégg &gghggmﬁl gae%@gﬁ&%w 1A ve portion
-of a SLIC1 protein’ can be prepared by isolatin ortion 0 '
nucl eoti de 'sequ‘é?ﬂ?é“%‘i tp atjfgast pbout 12 or 15, p erablyaboutZOorZS more

preferably aboutBO 35, 40 45, 50, 55, 60, 65, 75, 80, 85, 90, 95, 100, 150, or 200 or

15 more consecutive nucleotides of a sense sequence of SEQ ID NO:1,

;. of an anti-sense sequence of SEQ ID NO:1,.

orofa

naturally occurring allelic variant or mutant of SEQ ID NO:1.
20
* In one embodiment, a nuclem acid molecule of the present mvent!on comprises
a nucleotide sequence which is greater than 50, 100, 150, 200, 250, 300, 350, 400, 450,
500, 550, 600, 650, 700, 750, 800, 850, 900 or more nucleotides in length and hybridizes
under stringent hyblidizatioh conditions to 2 nucleic acid moleciﬂc of SEQID NO:I,

B ‘_'. . Probes based on the SLiC-l nucleotide sequences can be used fo detect
- tmnscnpts or genomic sequences encoding the same or homologous protems In
' prefen‘ed embodlments the probe further comprises a label group attached thereto, e.g.,
-30- :ﬂ:e Iabel group can be arad:orsotope, a fluorescent compound, an enzyme, or an enzyme-
| '_ co-factor Such probes can be.used as a part ofadxagnostw test kit for identifying cells
' or hssue ‘which misexpress a SLIC—l proteu:, such as by measuring a level of a SLIC-1-



whi ch encodes a pol ypeptide having a SLIC-1 biological activity (the

bi ol ogi cal activities of the SLIC 1 proteins are described herein),
_expressing the encoded portion of the SLIC-1 protein (e. g, r i nant
expression in vitro) and assessing the activity of the %IZIC%(Q% r%@ﬁ?})on of
the SLIG 1 protein. 10 The invention further enconpasses nucleic acid

nol ecul es that differ fromthe nucleotide sequence shown in -SEQ ID NO. 1,
due to  degeneracy of the genetic code and thus encode the sanme SLIC 1
proteins as those encoded by the nucl eotide sequence shown in SEQ | D NO
1. i5 In another enbodi ment, an isolated nucleic acid nol ecule of the

i nvention hadv@o¥iid@Beoti de sequence encodi ng a protein ravTivsg/o84s9 am no
-acid segquence shown in SEQID NO 2. In addition to the SLIC 1 nucl eotide’
sequences shown in SEQ D NO 1, 20 it willyghe appreciated by those skilled
inthe art that DNA sequence pol ynorphisns that |ead to changes in the
ani no acid sequenedingQiuclkid aciSld LarpleRt QIB S 2 e hetbldnflsrt ati-on
- (e.g., the humari Vp{ppul ation). Suchpgeneti C p%%?g&f}?@ml BFL(?% genes
may exi st anong ‘TY5Hi0 AciErpmagwiqthena gengauin F1ACr1ssie ng eangnuiated ordpletel] el i c

variation. As used harmiclic atill Gab@élBncoliB L bidlcally SGREBbMARLE AR 18GNE" refer
to nucleic acid l.ecul es whi ch i.ncl ude an open reading frame encoding a
SLIC-1 protein, Pg?‘%? yre l3ting a gptkian of theyusleptidesaqrencerof SEQIRer
i ncl ude non- so®My,.regul atory sequences, and introns. Allelic variants of
“ human- SLIC-1 include both functional and non-functional SLIC | proteins.
Functional allelic variants are natur aliigh excedss ppplgpeptiieinvingiadlieduence
' 30 vari-ants of biddgidalsmRinSdeGidlogitaPicdtivified ke Sﬁbﬂ%&t&néﬁ@dé@mﬁeﬁh&e{ng bi nd
a SLIG 1 ligand or substrate and/or modul ate, for éxanple, I nflamatdry
si gnal i ng nmechafFRREDEEeEpcoded porionaf the SLEG weatsin b2 . recombinaviisupression
Functional all el Wm&ﬁnwdacw@iombwmwﬁo&ioaoﬁée@Ei@?ggot&@o‘l WO
01/ 73028 PCT/ US01/ 09_@?9. -19 only conservative ‘substitution 0f one or nore
am no acids 8} SEQ | BPN@restio < EHOMPRSES TyFicic add molegilesghatdiffee e of
non-critical residesie sauarashownti SE) I REEQNs of the protein.
Non-functional allelic variants are naturally occurring am no aci d sequence
.5 variants of-the human SLIGL protein that do not have the adltety to
ei ther bind a Sidégendracy 6fgiRrpEnaid bderandDELIbRER B WMmOELIIE pokdifsadadGd i Vi ti es
d_escrl bed her el @ﬁcoyg&;tﬂg g&cie&?&'sequence shown in SEQ ID NO:1.

15 In

another embodiment, an isolated nucleic acid molecule of the invention bas a nucleotide

»

sequence encoding a protein having an amino acid sequence shown in SEQ ID NO:2. .
In addition to the SLIC-1 nucleotide sequences shown in SEQ ID NO:1, -

20 it will be appreciated by those skilled in the art that DNA
séquence polymorphisms that lead to changes in the amino acid sequences of the SLIC-1
proteins may exist within a population (e.g., the human population). Such genetic

~ polymorphism in the SLIC-1 genes may exist among individuals within a population
due to natural allelic variation. As used herein, the terms "gene" and "recombinant

25 gene" refer to nucleic acid molecules which include an open reading frame encoding a
SLIC-1 protein, preferably 2 mammalian SLIC-1 protein, and can furiher inchide non-

 coding regulatory sequences, and introns. |
" Allelic variants of human SLIC-1 include both functional and non-fiinctional
SLIC—I protems Functional allelic variants are naturally occurring amino acid sequence
.30 variants of the human SLIC-1 protein that rhintzin the sbility fo bind a SLIC-1 ligand
. or substrate and/or modutate, for example, mﬂammatory signaling mechanisms, PSGL-
1 signal transduction, or cell adhesion. Functional allelic variants will tﬁrpica_lly contain



allelic variants will typically contain a non-conservative substitution, a
deletion, or insertion or premature truncation of the amno acid sequence
~of SEQID NO 2, or a substitution, insertion or del etio%'n@ cm%g
residues or critical regions 10 The present invention fu es
non- human ort hol ogues of the human SLIC- 1 protein. Othol ogues of the
human SLI.C-| protein are proteins that are isolated from non-human

organi sns and possess the sane SLIC-1 |igand binding and/or nodul ation of
signal transduction, cytoskel eta association, or cell adhesion activities
of the human SLIG 1 Protein- Othol ogues of the human SLIC- | protein can
readily be 1%QUEM28fied as conprising an amino aci d seqeenwsoitoh@d i s
substantially identical to SEQID NO 2. Mreover, nucleic acid nolecul es
encoding other SLIG | famly nenbers and,_jqthus, which have a nucl eotide
sequence which differs fromthe SLI G| sequences of SEQID NG 1. 20 For -
exanpl e, anot hebnlﬁbdxﬁerbaﬂ?«@%sﬁﬁao@@fdnde%b&'aﬁﬂlo*aﬁa@é[;ks%qﬁmo onyel eot i de
sequence of huna SLZC— . Moreover, nucleic acid ecul es encoding SLIC1
proteins from d oiionjox msertiopiof pap-chtical iesidves innpa-criticaliteizions dhike
sequence Ww h |p1e.teh],d [ ff er'sfr omt he SLIC1 sequences of SEQ ID
. . 25t are intenq% é’E e wthin the scope of the invention- For

exanpl e, a nouse SLIN@mfupghepal allehc vgEantsrsepatiraliypcptagianino adidsequanceot i de
sequence of & hmﬂtssml&hﬂmad‘kmbﬁl oﬁﬁ'tﬁ’atﬁ@h&%e%’i‘esﬁﬂf E;%&R&%H& difc! atural
allelic variant ‘{)orml ogues the. SLI G- 1 cDNAs [ nvent I O

be isol at ed basﬁ%‘mgﬁ“ V8§913§51Q hechﬂuee@scs@p@eremuﬂpeﬁmcmmS

di scl osed her ei slllis vitBinis Wl §/phiasly Sinthid DSRbRSHEE suft oR%rdHeﬁ&é { her eof,

as a hybridizatjon_probe according to standard hybridization Rhi gues
under st ri ngent®SHYE @Y of ithgraminongid|seduencg of SEQED ML, e5a
correspondi ng tm%%%ﬁ&%%nﬁgﬁm:%Z%%&lf@i@OU 09469 -20
allelic varl nts angl_bgom)l ogues of the SLICG1 cDNAs o e invention can
further sol ate Friop Surtheeprawdss nerrhumnssthelogyes Pﬁéﬁhmml the SLIC
1 gene. Accordl SKICy1 pmﬁmm%u@@ﬂﬁlhﬂﬁmgu@flgﬁ&ah% GebGHchS

nol ecul e of the,. invention is at |east 15,20, 25,30 or 'nbre nuc eot es in

:length and hybrFﬂ‘Pz‘E’g preanistps nd passess dhsivame ksl lissnd biadingandiorc aci d
ol ecul e conpr i mtatiohof sigel BalsielEos eGaRER] RfociaBhiPoRbdiQihekion activities of

the human SLIC-1 protein. Orthologues of the human SLIC-1 protein can readily be
15  identified as comprising an amino acid sequence that is substantially identical to SEQ ID
NOz2.

Moreover, nucleic acid molecules encoding other SLIC-1 famﬂy members and,

thus, which have a nucleotide sequence which differs from the SLIC-1 sequences of
SEQ ID NO:1.
20 _

'For example, another SLIC-1 ¢cDNA can be identified based on the
nucleotide sequence of human SLIC-1. Moreover, nucleic acid molecules encoding
SLIC-1 proteins from different species, and which, thus, have anucleotide sequence
which differs from the SLIC-1 sequences of SEQ ID NO:1 .

25 r , ! . are
intended to be within the scope of the invention. For example, a mouse SLIC-1 cDNA
| can be identified based on the nucleotide sequence of 2 human SLIC-1.

'~ Nucleic acid molecules correspording to natural allelic variants and homologues

| __'of the SLIC-1 cDNAs of the invention can be isolated based on their homology to the

.30 B SLIC-] nucleic acids disclosed herein using the cDNAs disclosed herein, or 2 portion

_ thereof, as a hybridization probe according to standard hybridization techniques under

- stiingent hybridization conditions. Nucleic acid molecules corresponding to natural



In other enbodinent, the nucleic acid is at |east 50, 100,
150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900 or nore

- nucleotides in length. 10 As used herein, the term"” hybriéyré&ﬁ ép%ré
stringent conditions” is intended to describe conditions for %ybrl I zation
and washi ng under whi ch nucl eotide sequences that are significantly

I dentical or honpl-ogous to each other remain hybridized to each other.
Preferably, the conditions are such that sequences at |east about 70% nore
preferably at |east about 80% even nore preferably at |east about 85% or
90% i dentical 15 to each other remain hybridized to each other. Such
stringent coMQe7eM& are known to those skilled in the BEFEUMNE6BN be
found in Current Protocols in Ml ecular Biology, Ausubel et at., eds.

John Wley & Sons, Inc. (1995), sections 3y 4 and 6. Additional stri ngent
conditions can be found in Ml ecular Coning_ A Laboratory Mnual,

Sprr ol €t a1 Rl S 6L oGP ST el £1°0°)

hybri di zati on cmmmwmmlmehmcﬁmatbmaﬁﬂlezSKI@-dcgm:m

chl ori del sodi um ci tr Eq@gg% P [ in 4X
SSC pl us 50%formam outgﬁl %% %é(ﬁﬂudeﬁyagfdngd%%}re@?\%shes I n
1X SSC, at aboutm‘GBUGPOGII lﬁstriﬁelﬂeﬁ, 30 or mareniclaotidds rnglewhﬂl}ﬂ Iybadlizési ugtdry
stringent hybgi SSC, . at
bout 65 706 55 PEpul SRRt lediak A GRS B Liledle KinRRepe
42-50' C) fol | onEQWPNALE. or nore washes in 0.3X SSC, at about 65-70C. A
preferred, non limting exanple of reduc Lon

condi tions includes h{@:l di zation in 4X S@%‘ﬁ%&'ago %ﬁg%%&%k%%%t

al ternatively hysesix 1§9n200n25®603§§0p400,s453£ﬂﬂ0ﬁ§|0n@916f@ 00, 21905800, 850,45 C)
fol l owed by one ¢gp, E@éuiﬁn SSC, at about 50-60C_ Ranges

intermediate 30 to t ove-recited values, e.g., at 6570C or at: 42-50C
are al so intéhded to%@@h@@nﬁh@@@d"mbﬂmu@pe@mﬁemqqnfbmnsbmmtsslaﬁo( 1x SSPE

‘Isgco( |1>5<|\s/|s?l:a |C§ é% 22 Oct ober 2%%“?%%@%@3%%@@5%%# Klggj ;g{j

.15nM sodi um ci t rthat et sigpificandly isprticpldic ermologevaiegashentier buaindrbridigetheash ar e
perforned for 1%gg %ﬁab@a:ﬁ@coa&h&rs GRGH e 2 Qfubrf2Ds Aﬁea& 964,

hybridi zation tenperaturé for s antici’pated to e ess lingan 50 base
" pairs in | ength Pssferahlnatieasibout § AJ%@%m?Iﬁan ahigostiahent 88%hee PO idesticaln)  of

the hybrid, Wertgea-EhoihérQﬁfaﬁﬁ%ﬁlﬁ’ﬂdﬁ;é&fﬁe@'ﬁ\ﬂ:ﬂs%&?c& doRF A oﬁz&g@t'ons

For hybrids less than 18 base pairs in |engt ases) +
a(# of G+ C badkeasy skilfegyin o Bt pderanls fpendrin Cerrend drefaroistiaMolegdan Biology,| ength,

TM(C) = 81.5 + Lkl A% MadNohn Witly £ 56245k (1995)6RO4M 2, 4MAE 6 Additional
stringent conditions can be found in Molecular Clonil;:g.' A Laboratory Manual,
Sambrook et al., Cold Spiing Harbor Press, Cold Spring Harbor, NY (1 989), chapters 7,
20 9and 11. A preferred, non-limiting example of stringent hybridization conditions
includes hybridization in 4X sodium chloride/sodium citrate (SSC), at about 65-70°C (or
hybridization in 4X SSC plus 50% formamide at about 42-50°C) followed by one or
more washes in 1X S8C, at about 65-70°C. A preferred, non-limiting example of highly
_ stringent hybridizatton conditions incledes hybridization in 1X SSC, at about 65-70°C
"' 25 (orhybridization in IX SSC plus 50% formamide at about 42-50°C) followed by one or
" more washes in 0.3X SSC, at about 65-70°C. A preferred, non-limiting example of
_ Ieduced stnngency hybndwahon condmons includes hybridization in 4X SSC, at about
o SO—GO"C (or alternahvcly hybndmluon in GX S8C plus 50% formamide at about 40-45°
0 followed by one or more washes in 2X SSC, at about 50-60°C. Ranges mte:medlaie - |
30 to the above-recited valucs, e.g., a£ 65-70°C or at 42-50°C are also intended to be -
' encompassed by the present invention. SSPE (IxSSPEis 0.15SM NaCl, 10mM
- NaHzPO4, and 1.25mM EDTA, pH 7.4) can be substituted for SSC (1xSSCis 0.15M




N is the nunber of bases in the hybrid, and [Na'] is the concentration of
sodiumions in the hybridization buffer ([Na] for IxSSC = 0.165 M. It
will also be recognized by the 10 skilled practitioner thgsof:@g
reagents nay be added to hybridization and/ or wash buffeée ase
non-speci fic hybridization of nucleic acid nolecules to nenbranes, for
exanpl e, .nitrocel l-ul ose or nylon nenbranes, including but not limted to

bl ocking agents (e-g-, BSA or salnmon or herring spermcarrier DNA),
detergents (e.g., SDS), chelating agents (e.g , EDTA), Ficoll, PVP and the
| i ke. When using nylon nenbranes, t5 in particular, an additional

preferred, -noWoiizes i ng exanpl e of stringent hybridizati earusangiss i ons i s
hybridi zation in 0.25-0. 5M NaH2PO4, 7% SDS at about 65C, followed by one
or nore washes at 0.02M NaH2PO4, 1% SDS at;65C, see e.g., Church and

G|l bert (1984) Proe Nall. Acad Sci. USA 81 1991-1995, (or alternatively"
0.2X SSC, 1% SDﬁLClaBHQﬁﬂﬁQ&Mm&ﬁté)ﬁ%@B}%ﬁdﬂﬂﬂn%&uﬂﬁiﬁf@%l LfpQf the

invention that hybridizes 20 under stri'ngent conditions e sequence of

SEQ I D NO 1 andPEHrpeliohisinuiss each aler biybridsptionic epmplelg- ﬁhﬁ;h)émdnzamnd
ol ecul e. As US@ehpb@hR) B ybrddiakin Eﬁk&%b@fé mas%giﬁge efiaR QiR sccu! e

refers to an RNA or nol ecul e havin nucl eot | occurs

in nature (eg. ,l%ﬁéﬁﬂ@ﬂﬂﬁeﬁﬁl@ﬂﬁmm@ﬂm) of theyhydufid WhmT.ﬁGdetcnmned
~natural Fy- ocwrﬁdoaﬂn@kéﬁbr&m%{geaﬁuﬁn&me%n&L G 108k, 25 may

exist in the po;l)_ulatlon the s led artisan w I urthe ppre te that

changes can be ‘Oﬁﬁe%*ﬁglb%ﬁﬁ)éﬁ(#ﬁf(ihgd’mﬁ)e Fnuhymd&bmesﬁ(ﬁmeﬁs of SEQ
ID NO 1, therebuasbﬁm’lﬂhﬁ‘ﬂnét@'lﬁ 9835146 tﬁhsglﬁfﬁaﬁg+@qﬂlﬁﬁ(§%§(?w

encoded SLIC-I 3Q proteins, hout alterin y of t he
SLIC-1 proteinsN F“@%ﬁ@“%ﬁ'&hﬂbﬂ@é@& ﬁ&@%@t@h‘ttezfdodm}ntmsam no

aci d SUbStltUtlﬂx@%lﬁidmﬁkﬁﬂnﬁ% @Q&W%lxmé\m% P Wﬁe In
t he sequence ofgﬂlﬁ? NO: 1 - 22" Cct ober 2004 7302 9469
-22 essenti al® @@E‘F@W%l@ﬂ@%@eﬂfé%@ea‘i%tob&ndmmala#@mswsﬁr om t he

wi | d-type sequep@fers 18 HeoRlabdiohl ohybﬁ&mﬁ%ﬂHﬁﬂEﬁlcQdeM%%&b hout
altering the bi ?I ogical activity, whereas an "essential”™ am no acl

residue is requior Srmply nipesilulgreorpylgr pepbeges, m@pdm@ktmgﬂem@m blocking d
_residues that aa@n@wgw&mgrﬁéﬁngﬁpk&&nﬁm §e)esent

I nventi on, t.hose present in_a inmmunor ECEE OI' tyr05| ne- bas

activation H#a“ﬂ%?géﬂtaﬁee%bﬂ%f{%@ Figolh, BVB ard the like r When nsingrasrien msmbranes,

al teration. @rhhﬁﬂi&ﬂh@anﬂdﬂioﬁﬂ Refdrred i%hNishidfzl edlarh ébﬂﬁ%?gﬁ bradifogonser ved
bet ween t he SLI C—% grqtel n_a of ?he eFl’esent ﬁlﬁnven i on ane %r ﬁe’?rbers of

~the SLIC fami |y Pigt ybrigizptionin 0320 2HENAHP Q4 (76 STF atebont ﬁé"ﬂ; followed by -
. one or more washes at 0.02M NaH,POq, 1% SDS at 65°C, see e.g., Church and Gilbert

(1984) Proc. Natl. Acad. Sci. USA 81:1991-1995, (or alternatively 0.2X SSC, 1% SDS).
Preferably, an isolated nucleic acid molecule of the invention that hybridizes
20 under stringent conditions o the sequence of SEQ ID NO:1 and correSpoﬁds toa
~ naturally-occurring nucleic acid molecule. As used herein, a "naturally-occurring®

nucleic acid molecule refers to an RNA or DNA molecule baving 2 nucleotide sequence
that occurs in nature (e.g., encodes a natural protein).
In addition to naturally-occurring allelic variants of the SLIC-1 sequences that
25 may exist in the populatlon, the skilled artisan will further appreciate that changes can be
introduced by mutation info the nucleotide sequcnces of SEQ IDNO:1,

thereby leadmg to changes in the amino acld sequence of the encoded SLIC—I
_ protems without altering the functional ablhty of the SLIC-1 proteins. For exampie,
30 nucleotlde substitutions leading to amino amd substitutions af "non—essentxal" amino acid -
- readuescanbemademﬂlesequenoeofSEQ]DNOI o - o



10 Accordingly, another aspect of the invention pertains to nucleic acid
nol ecul es encoding SLIC-1 proteins that contain changes in amno acid
.residues that are not essential for activity. Such SLI CQZBS{éFJei differ
i-n am no acid sequence fromSEQ ID NGO 2, yet retain biol0ogi ity..

I n one enbodi nent, the isolated nucleic aC|d nol ecul e conprises a

nucl eoti de sequence encoding a protein, wherein the protein 15 conprises an
am no acid sequence at | east about 50% 55% 60% 6511G 70% 75% 80%
85% 90% 95% 96% 97% 98% 99% or nore identical to SEQID NGO 2.. An

i sol ated nucleic acid nolecule encoding a SLICi protein identical to the
protein of SM9#II3W; 2, can be created by introduci ng onecouscmyHo

nucl eotide substitutions, additions or deletions into the nucleotide
sequence of SEQ I D NGO 1, 20 such that one Hr. nore amino acid substitutions,
additions or deletions are introduced into the encoded protein. Mitations
can be i ntroducegseitat" Quﬁl%%xd'ra}@elsbﬁésﬁ& Uithe
site-directed 2 a&enem s and PCR- neﬁ?%t ed tﬁuﬁ?ggg%g?%w%g?%ﬂg?ﬂ y,
conservative an®® 8{%@1 33%%W®§5Q@@Q%@MWMGMQG¢MM ed
non-essenti al  aRhBeasHE"ehsé@nl dBD acid Sfutdd dg
substitution” is one in which the amrﬁtl)dﬁg%?d resfoiéﬁigﬁ??gﬁ%gﬁ\ﬁig Wth an
ammo aci d resi dﬁ@@%ﬁﬁoaclémdpﬁm@m@mmﬂmm SH@-lafrotems ofthaci d

resi dues havj ngresdnﬂhb@ﬁzo@e 1528 ﬂ&&um\é as%@gcﬁ%é These
al ns 9

famlies include g D aC|ds w th ba5|c SI si ne,

argi ni ne, histi &9 a’@)"“’d%féqdd‘?éew ngdtﬂmﬁnﬂl@nwmﬂdlwhﬂt ami ¢
aci d), uncharge&mhaa&ad&ﬁme%ﬂeﬁe@betw@nmmmgﬁ eff Ut am ne;
serine, threoninpe r osi ne el ne) nonpol ar si chai ns I%m g.,

al ani ne, 22 Oct YyEg 8@30%“81%8‘@ QICMY@S@QVIG@EBQM/@mﬂwd euci ne,

i sol euci ne, prabkdagtionphenyl al ani ne, nethi oni ne, tryptophan), beta branched

si de chains gF.g., t hreoni ne, "valine, isoleucine) and aromati c side chains
(e.g., tyroSine phg’ﬁWH'E'eY?"I‘? ef@%?ﬁbﬁ’aﬁeﬂﬂmmmdﬂmmd@bedl cted

nonessenti al a%ﬁwm@SLm-rﬁshﬁyw&n&nﬂhb&eémMo%ﬂ 6%1 ?@ty repl aced
aln

wi t h anot.her am no d residue 5 fromthe sane S|dec

Al ternatively, f® HEAVIEh HOgh SeiSr] P%P&%W%@Mm%é@uo@l&ndom y -

along all or pamm?aaetﬁhbﬁobcﬁmhﬁ% RGOS e Rl o &gé‘y%ﬁcy on

mut agene5| S, and resul tant mutants can be screened for
bi ol ogi cal acti Waf/‘ﬁ‘f WmprsesAouelootidg sequence encading e pretein, sherpinithaproteisl | owi ng

mut agenesi s of Giprisés abVaninb acill Qeduboe AL A0, 859, 6034 655, ML 785586,
reconbi nantly apel \e 5o, 06%, 97% 98%, 99% or more identical to SEQ IDNO:2.
‘ An isolated nucleic acid molecule encoding a SLIC-1 protein identical to the
protein of SEQ ID NO:2, can be created by introducing one or more nucleotide
substitutions, additions or deletions into the nucleotide sequence of SEQID NO:1,

such that one or more amino acid substitutions, additions or
-deletions are introduced into the encoded protein, Mutations can be introduced into SEQ
ID NO:1
by standard techniques, such as site-directed
25 mutagcmls and PCR-mediated mutagenms Preferably, conservative amino acid
subshhxhons are made at one or more predicted non-essential amino acxd residues. A
conservahvc amino acid substitution” is one in which the amino acid remdue is replaced
‘thh an ammo acid residue having a similar side chain. Families of amino acid residues
. havmg sumlar side chains have been defined in the art. These families include amino
:.736.'? acids w1th basw side chains (e.g., lysine, arginine, histidine), acidic side chains (eg,
~ aspartic acid, glutamic acid), uncharged polar side chains (e.g., glycine, asparagine,
glutamine, serine, threonine, tyrosine, cysteine), nonpolar side cﬁains (e.g., alanine,



activity of the protein can be determned. In a preferred enbodi nent, a
mutant SLIC- | protein can be assayed for the ability to (1) interact with
~a non-SLIC-1 protein nolecule; (2) activate a SLIC 1- deggﬂggp Sﬁﬂﬂ@|
transduction pathway; (3) nodul ate a PSGA.. - 1- dependent - si‘gh

transducti on pat hway; (4) nodul ate intercellul ar adhesion; (5) nodul ate
PSG.-1 association wth the cytoskel eton; (6) nodul ate ceII activation
and/or proliferation; and (7) nodulate cell mgration. In addition to the
nucl eic acid nol ecul es encoding SLIC-1 proteins described above, another
aspect of the invention pertains to isolated nucleic acid nol ecul es which
20 are anti s&PB ¥ reto. An "antisense” nucl ei ¢ acid coﬁEPW§H@9§9

nucl eoti de sequence which is conplenentary to a "sense" nucleic acid
encoding a protein, e.g., conplenentary t®3-4he coding strand of a

‘doubl e-'stranded cDNA nol ecul e or conplenmentary to an nRNA sequence.
Accordi ngly, anm;bmmmmomphmmqmmn@mm B@snse nucl ei c

acid. The antisgns i C Cld can be enen to an..e re SLIC 1
codi ng 25 strang ?@eé%?m%a Eporero ?xm1%m%d@m%ﬁﬁdﬂf legn
angrsense nugletmm&mnphﬂwhﬂmamuhgmmﬂmaﬂﬁﬂdan}dnmganMMmﬂmm$ﬁmmgﬂamﬁmpfdthe
coding strand o t nce n e term " codi ng
. region" refers % &fﬁgﬁ%%é&ﬁe fpagéﬁalsrpucff Zﬁ%‘é’ﬁfb YBRRPTS iU ol ons
wﬂdrmeIrmw&m@kwmm@ﬂm@%@wMMmmmmm@mmwﬂﬂmMmmm@mamw1m
human SLI C-1 cogf NO._1 ofher enbodi
anti sense nucl ei (@g@ﬁ@%déﬁg%ggfﬁ;o%aﬁ%g%g&f W&%edf'ﬁgg? aﬁﬂa‘mﬁf t he
coding strand mmemlwémemmmmel bioldpical &HtiRity to
"noncodi ng regi b 004 01/ 73 U 01/ 09469 -24
5 and 3 sequegces &% E‘#ﬁ %fn %%mﬁ é%ﬁ%ﬁ ?gg?igﬁgf’translated

into amno acids (i.e., also referred to as 5 and 3' unt ransl at ed

regions). Gygn the coding st ranﬂe§§cgge%ﬂ)§0q1§m%cb0d ; g‘%l"?ﬂ’]@h‘?ﬂ@c' oqstgﬁ can

herein (e.g., SEQ 1D NO 1), antrsense nuclerc aci
be desi gned accmtdltmgfﬂlepnomcraulbedete@nmﬂ. WAt son and Crr ck base pairing. The

anti sense nucl ei c ac %gg é@m@ ng the e coding
.regi on of SLIC—l_nR %ng ng%§°%?@wg y }%EqﬁMQQ |gonu %% H% which is
antisense to onﬁvhﬁﬁpﬂﬂuWKwiMﬁhBMQESbHthm@numdﬂmhdﬁﬁgﬂnegmdmﬂbﬂ- SLIC|
MRNA.  For exanph&mn £ S8Rs §@% nentary to
"the region surround;!a'SI e traﬁgfétrogqé¥ﬁﬂ%h%??g q%kﬁ%ﬁgﬁ
anti sense 101%l itrg@d@r@pemthw eamoldelaxemﬂcemngﬂesmamﬁmdaatemews 20 25,
30, 35, 40, 45 9&°§ Ry Seth Hﬁ%g d of
t he i nvention can be constru te elgﬁhg hgﬁl g?% %%gggﬂan %d&y tre
| i gation reacti §Rsmodalatsgelpmimativnr es known in the _

In addition to the nucleic acid molecules encoding SLIC-1 proteins described

above, another aspect of the invention pertains to isolated nucleic acid molecules which
20 are antisense thereto. An "antisense™ nucleic acid comprises a nucleotide sequence which
is complementary to a "sense" nucleic acid encoding a protein, e. g:, complementary to
~ the coding strand of 2 double-stranded cDNA. molecule or complementary to an mRNA,
. Sequence. Accordingly, an antisense nucleic acid can hydrogen bond to a sense nucleic
‘acid. The antisense nucleic acid can be complementary to an erltire SLIC-1 coding
25 strand, or to only a postion thereof. In one embodiment, an antisense nucleic acid
molecule is antisense to a "coding region" of the coding strand of a nucleotide sequence
encoding SLIC-1. The term "coding rcg_ion'.' refers to the region of the nucleotide
sequence comprising codons which are translated info amino acid residues (e.g., the
codmgreglon of humian SLIC-1 correeponds to SEQ ID NO:1). In another embodiment,
30 : the antisense nucleic acid molecule is antisense to a "noncoding region” of the coding
" strand of a nucleotide sequence encoding SLIC-1. _The term "noncoding region" refersto



art. For exanple, an antisense nucleic acid (e.g., an antisense

oligonucl eotide) can be chemcally synthesized using naturally occurring
. hucl eotides or variously nodified 15 nucl eoti des de5|gnegméﬁ |ncr%%2e t he
bi ol ogi cal stability of the nolecules or to increase 9

stability of the duplex fornmed between the anti sense and sense nuclelc
acids, e.g., phosphorothioate derivatives and acridine substituted

nucl eoti des can be used. Exanples of nodified nucl eotides which can be
used to generate the antisense nucleic acid include 5-fluorouracil, 5
bronmour aci |, WO e#i3eBour aci |, 5-i odouracil, hypoxanthi ne, PRDUSEN4NE,

4- acetyl cytosi ne, 5-(carboxyhydroxyl nethyl) uracil, 5-

car boxymet hyl am nonet hyl - 2-t hi ouri di ne, 5:=gqar boxynet hyl am nomet hyl ur aci |,

di hydrouracil, beta-D-gal actosyl queosi ne, inosine, N6-isopentenyl adenine,
1- net hyl guam ne! ard- 3n@qh¢ﬁbeslwmlﬂaﬁkth3c8mﬁ%ﬁ§bﬂmh&b@ﬁ&ﬁﬁmla%dﬂﬁé Qxinagaﬂg ne,
2- met hyl guani n 3. nmet hylcyto :%f cytosi ne, N6-adeni ne

met hyl guani ne, E%‘fdafﬁﬁ'% 41 Ieg“”’ﬁ

5- met hoxyami norret hyI G&chhie@bldlﬂg?st&and ﬁ@rc@‘enf'mﬂi@@ﬂ@ U URASe Rerein (e.5., SEQ
5' - met hoxycar bo%ﬁﬁd @/I ur aci | n. et h&ayuram I et hyl t hi o N&>’

i sopent enyl adeni ﬁ?ﬂs?nsgml?;f’ffa"&éif P thg 1ven WW&%@%%P&#@B*OM%MGS
pseudour aci | , 5 quEB&isee andCridkibbRPyiing] mean'asemtﬂmbm%ma BloR186dnlbe
2-thiouracil, 4thi qur aci I gbtg?rreth |.uraci_l uraC| | -5- oxyacetic acid

met hyl est er, " ur S8 "*“9‘"&% gregion of H&hwm%bﬁmﬁmeferablyss@s 30
am no-3 N-2-car bﬁg@ﬂnﬂ@cﬁidb)«vhibhmhsenéﬁﬁlaﬁl}’\&poﬁﬂﬁlof?th ot A Qéﬁix}
AIternatlver, ??fg I\Fgﬁ%e se nu c acid can be produced bio % aﬁy
using an expresSEoR 9 SR @“W@ESW@@@?WW&@%@EC%M%ﬂed in
an antisense or irgnasiiroumdin ﬂ&mﬂ&ﬂ%ﬁ&ﬁ@ﬁ@éﬂﬂ.@@-lm%&kéﬁ?@r 2004 WO
01/ 73028 PCT/ USO /09@69 25 the inse %%Bnucl eic acid will be of an

antisense or f%nPLETRFeqtse an be, fhr exapp t 3 d9-d5:A0: 25i=i3lq dr-&9:45 ad8cri bed

further in the mﬁémmglagshsaatamaﬂseniiélaca@abﬁﬁam%nﬂéﬁaaeb&ca%ﬁmtéam ecul es
of the invention arebﬁg%% cally aqdm ni ste to a supject or enerat ed in

situ such that Ryage @“P%EE%‘PW%PW@F‘*S

~genomi.c DNA encedi qumﬁ‘;blb@niuuséméﬂudlexé@cﬁ(&%r,@béﬂmlséhbd&igbn&l%ﬁ&jédr% of the .
protein, e.g., glxe |b| tﬂgl ng franscription .and/ qr transl ation. The

hybri di zation c SHCHE SARTlK gequamempdeatidsor warontlamodified o form a
stabl e dupl exs nuc;ledhdes chﬁglﬁkﬁncxbﬁetﬂ%&ual@gi@ﬁstﬂﬁhtﬂﬂftﬁ&hbl@&ﬂbﬁ@r Rusdeke agid

| | e which RQi th f t t th
81 0 R S o S pr et s
admi ni stration ef., aisplsesthieatadaivetives and Aridit aosiesd mblebttits éAW8 010N i Ncl ude
ol coul es can bEREs e BT fies WHicHient AL e mRInG BRIt or g
system cal ly. Facid amhd@'ﬁ-ﬂuoxﬁumcﬂsy&tcmmmcumdmmlﬁicﬂﬁ&-ioeﬁmcﬂrﬂyipﬁﬁﬂﬂﬁe :
ol ecul es. cag, b g 8ol bhab sk ahEskih Ay P nd (0

carboxymethylaminomethyl-2-thiouridine, 5-carboxymethylammomethy1urac11,

b

dihydrouzacil, beta-D-galactosylqueosine, inosine, N6-isopentenyladenine, 1-
methylguanine, 1-methylinosine, 2,2-dimethylguanine, 2-methyladenine, 2-
methylguanine, 3-methylcytosine, —methylcytomne Né-adenire, 7-methylguanine, 5-
25 ﬁmcthylammomethylumcﬂ 5-methoxyamiriomethyl-2-thiouracil, beta-D-
: manposyl_queosme, methoxycarboxymethyluracil, 5-methoxyuracil, 2-methylthio-N6-
- isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, queosine, 2-
. ﬂuocytosmc 5-methyl-2-thiouracil, 2-thiouracil, 4-thicuracil, S-methyluracil, uracil-5-
;oxyacetlc acid methylester uracﬂ—S-oxyacetlc acid (v), S-methy!-2-thiouracil, 3-(3-
T30 ammo—3-N-2-carboxypropyl) uracil, (acp3)w, and 2 6—d1am1nopunne Alternatively, the
- ':_ -' antlsense nucleic aCId can be produced biologically usmo an expression vector into which

Ca nuclelc acid has been subcloned in an antisense orientation (i.e., RNA transcribed from



receptors or antigens expressed on a 'selected cell surface, e.g., by

|l inking the anti sense 15 nucleic acid nolecules to peptides or antibodies
which bind to cell surface receptors or t antigens. The (élsense nucl ei c
aci d nol ecul es can al so be delivered to cells using the ée ¢OPRr W04 cr i bed
herein. To achieve sufficient intracellular concentrations of the antisense
nol ecul es, vector constructs in which the anti sense nucleic acid nol ecul e

is placed under the control of a strong pol Il or pol Il pronoter are
preferred. 20 In Yet-another enbodi ment, the antisense nucleic acid
nol ecul e of tWeova&ention. s an a-anoneric nucleic aci gciRkfpbdse. AN

a-anoneric nucleic acid nolecule forns specific doubl e-stranded hybrids
wi th conpl enentary RNA in which, contraryio the wusual a-units, the
strands run parallel to each ot her (Gaultlér et al. (1987) Nucl ei ¢ Aci ds.

Res.. 15:6625- 6Gfl)s pugletc acid can al so corrprl se
a 2'-0 25 net hylri bonuc eot| ﬁ%ue eaPtlsgfsc()T@%%m%[ﬁ Flougleic peidmd

15: 6131- 6148) o@tﬁeﬂd@qmbﬂmmﬁﬂamg@@secﬁbﬂnoue et al . (1987)
FEBSLett. 215:327- 33@), analis mgmgg}g%& g%%g‘gp aig%l' s nuclelc

acid . of the invention iIs a ribozyne o8 ecul es
with ribonucl eaSQaa%Jétepmrggnemd@hﬂwsechthapi&lylhgbmﬁzccdq&a;){biﬁ@t@ceﬂmw randed

nucleic acid,ss Iene ary
g kS AL b
sel hof f an p ) be by

- catalytically cLgavs; ] P]b h| bi t treansl ation

of SLIG1 22 Cct ober 206‘%%%%?@%@%%6@%% %8’@ Frekpmple, ip thso 2y e
havi ng speci fi cFﬂsyofmannsewn@cl&wemdwlen@ewbmhbmdsﬁmmmﬁﬂhx B thrélpki gned
SEQ 1D NG 1) Fooie SRR 8 dar Broole b Topb ROl AR TEOR PEASUPOS RrA
can be constF%CPWWPEWHSW@mbiceoﬂmdﬂecabQMV@ﬁoﬂlhau&&tﬁeﬂe site is
conpl enentary t gide d . ea ved |n a C I-encodlng
nRNA.  See, e.g. ; ﬁ@nag%ﬁg%ﬁe %‘I% g%&}uﬁ%“s B‘éﬁ“ ‘%bie
U.S. Patent No. % tapatFelectebrellygnd dhen adminiteped sﬁtxerﬁiwmynﬁmxaapteﬁer syge.ﬂmt o
or R ot ecul & aSol ik ol SIBOEL'E ol bBRRUEL B0 R e e o1 Ence
261: 1411- 1418. W%P&%@tmvwe@&se@mag@md@nbm eg., mmmthmmbdnged by

targeting nug egich HaRe ul.at o i on of
the SLIG 1 (e-g, teﬁ%méﬁﬁ&c- ﬁ’spe ﬁéﬂ%}“ é’h“@g?g‘%’c“?‘% tprs bl e

hel i cal struct ufigenshabe W@P@qﬂuckwan@molqsnk@wn@fso bt m\réihdl'ﬁ-oéusgemg theh t ar get
cells. See geneyaloydesddBbERSin. Fo &ﬂﬁ%})ﬂﬁ%’t el concgntr%%ns of the

antisense molecules, vector constructs in which the antisense nucleic acid molecule is

placed under the control of a strong pol IT or pol IIT promoter are preferred.

20 - In yet another embodiment, the entisense nucleic acid molecule of the invention.
is an o-anomeric nucleic acid molecule. An c-anomeric nucleic acid molecule forms
speclﬁc double-stranded hybrids with complementary RNA in which, contrary to the
usual B-units, the strands run paralle] to each other (Gaultier ef al. (1987) Nucleic Acids.

Res. 15:6625-6641). The antisense nucleic acid molecule can also comprise a 2'-0-
25 . methylribonucleotide (Inoue et ai, (1987)-Nucleic Acids Res. 15:6131-6148) or a
' ch_imeric RNA-DNA analogue (Inoue et al. (1987) FEBS Lett. 21:5 :327-330).
o In still another embodiment, an antisense nucleic acid of the invention is a
L ';_nbozyme Ribozymes are caIalytlc RNA molecules with ribonuclease activity which are
o i R 'capable of cleawng a smgle—slranded nucleic acid, such as an mRNA, to which they
B 30. : _have a complementary region. Thus nbozymes (e.g., hbammerhead ribozymes
o (descnbed m Haselboff and Gerlach (1988) Nature 334; :585-591)) can be used to
- " o cawlyhcally cleave SLIC-1 mRNA tanscnpts to thereby inhibit translation of SLIC i



15 6(6):569-84; Helene, C et al. (1992) Ann. N. Y. Acad Scz. 660:27-36; and
Maher, L.J. (1992) Bioassays 14(12):807-15. In yet another enbodi nent, the
SLI G- 1 nucleic acid nolecules of the present invention *ﬂ@gﬁgg'f'ed at
t he base noiety, sugar noiety or phosphate backbone to %%3? , the
stability, hybridization, or solubility of the nolecule. For exanple 20

t he deoxyri bose phosphat e backbone of the nucleic acid nol ecules can be
nodified to generate peptide nucleic acids (see Hyrup B. et al. (1996)

Bi oarganic & Medicinal Chemstry 4 (1): 5-23). As used herein, the tenps
“peptide nucleic acids" or "PNAs" refer to nucleic acid mmcs, e.g., DNA
mmcs, in WHOM3Re deoxyri bose phosphate backbone |51K§BF@@@@”by a
pseudopeptlde backbone and only the four natural 25 nucl eobases are
retained. The neutral backbone of PNAs hagebeen shown to allow for

specific hybridization to DNA and. RNA under conditions of |low ionic

st lr eggt E The ﬁﬂ%uhe&nsozﬁﬁw%gﬁpe@ﬁxﬁ?rf& £SIRCH 0@ ALTESE adig bahdbeSt andar d
SOl | phase peptl de esl.S rotqQcol s as e I up . et at
(1996) supr a; “&ﬁ%@% e riplootdy gmencg o SEIGH cggﬁ‘{%%g%%m@rs PNAS

of SLICG1 nucIeSEanmd)mDJecules can be used in therapeutic and di agnostic

applications. For exanple, PNAs can be usg% as t| ense or antlgen a
agents for sequence-specific nodul ation P ghe fgfrahpmena

_exanpl e, i ndsci heg99s ANAOERbe Mﬁcw@ﬁ:lﬁﬁﬂﬁﬁuo?@ﬁ&&%&&ﬂ% acBve site is
SLIC 1 nuol of ¢ SUEBSREE i ieuteleitie FEhBe Babivatin € U Ratepdng mBNA  ngl o
base pair nutatSensgi Gech g8NE.S. PRe@No. 4,4!&71 OI?NAudiCéoﬁ(éiﬂdJ BOPust RBPI Ng) ; as
enzyres, (e o . 4o HE TR TS N cynby et sabata By rgbes or
priners for DNAs;[&aﬁuﬁbﬁnunlgas@hcﬁmbﬁbﬂlamblldeN(&WﬁwﬁleB Setfe. @] Barfell POGd Supr a;
e OB IR BB G SERPRLTRE , VS 0 SL L can e
attaching |ipophili QumrnantrdslgrSLnell paie egpredsfan cinbeilibited Py tatdEind QicRBEALON Of

o ey “Rnoen ke pbliGels f be SRR EReRb B E o 8 n32| o

“acid nol ecul es pmumGEmgamemaheﬁgwhbﬁhmmaﬁwmﬁmhmammiﬁ@mﬁdMﬂnha@ﬁ

e b rrase H ERGLRDRarer prRef %@gﬁ%ﬂ%%ﬂﬁi@%%\@#ﬁ‘iﬁﬂ%@rénﬁgﬁs

whi | e thHe PNA p@6):deB4anialesk, C. ef al. (1992)Ann. N.Y. Acad Sci. 660:27-36; and Maher, 1..J. -

(1992) B:oa.s‘says 14(12):807-15.

In yet another embodiment, the SLIC-1 nucleic acid molecules of the present
invention can be modified at the base moiety, sugar moiety or phosphate backbone to 1
improve, e.g., thé stability, hybridization, or solubility of the molecule. For example,

20  the deoxyribose phosphate backbone of the nucleic acid molecules can be modified to
generate peptide nucleic acids (see Hyrup B. et al. (1996) Bioorgarﬁc & Medicinal
Chemistry 4 (1): 5-23). As used hercin, the terms "peptide nucleic acids™ or "PNAs"
refer to nucleic acid mimics, e.g., DNA mimics, in which the deoxyribose phosphate
backbone is i-eplaoed bya ﬁscudopepﬁde backbone and only ﬂlé four natural |

25 nucleobases aré retained. The neutral backbone of PNAs has been shown to allow for

‘ speclﬁc hybndlzanon to DNA and RNA undez conditions of low i ionic strength. The
~ synthesis of PNA ohgomcrs can be pcrfonnsd using standard solid phase peptide
- synﬂms:s protocols as descnbed in Hyrup B. et al. (1996) supra; PeIIy-O'Keefc et aI.
o Proc Natl Acad Sci 93 14670-675.
300 PNAs ofSLIC 1 nucleic acid molecules can be used in therapeuticand .
o dmgnostlc apphcatzons For example, PNAs wnbe used as antisense or antlgenc agents |
- for sequence—speclﬁc modulahon of gene expression by, for example inducing



provide high binding affinity and specificity. PNA-DNA chineras can be
| i nked using 15-linkers of appropriate |engths selected in terns of base

st acki ng, nunber of bonds between the nucl eobases, and ientati Hyr up
B. (1996) supra). The synthesis of PNA-DNA chi meras canojg«ﬁ%@ﬁl o??]ﬁ@d

described in Hyrup B. (1996) supra and Finn P.J. et al. (1996) Nuclelc
Acids Res. 24 (17): 3357-63. For exanple, a DNA chain can be synthesized
on a solid support using standard phosphoram dite coupling chem stry 20 and
nodi fi ed nucl eosi de anal ogs, e.g., 5 -(4-nmethoxytrityl)am no-5"-deoxy

thym di ne phespiaeam dite, can be used between the PNA 3gndshgoome €nd of
DNA (Mag, M et al. (1989) Nucleic Acid Res. 17: 5973-88). PNA nononers
are then coupled in a stepwise nanner to _produce a chimeric nolecule with
a 5 PNA segnent and a 3' DNA segnment (Fi ﬁ P 3 etai ?. (1996) supra).

Alternatively, chimeric | es _can.

segnent and a 3%313’7@ ggﬁ’ﬁﬁg "Iﬁé'Fgrogg'gﬁ" gImp 031 91(1%5%47;{%1 ﬁ%‘fc&é‘iﬁ"@ Med
Chelm OILet h5 11&1&1&2@&%&%&%@@@&36&3@@@&&@&@ &l egdnk de g nﬁy

i ncl ude other a Suc e or_targeting host
cel | receptors ?’&%‘%ﬁ%%@ﬁ%ﬁ?’?‘g ?fm ”"f’sﬁ'{ft‘g 'g?f?ﬁ%t”%he%\ & the cell
menbr ane (see, egmbinﬂ:tomvﬂ@eﬂkceénzﬁhes,(@gﬂwmd?m (Hmplndagsa)k upiel); 8€ds; USA
86: 6553- 6556; itre .et 1987 0 ca clL .U 4:648-652;
PCT Publ i cati Oan% OhREEETS 6‘§ SeEPeEe @ 5&5’5‘8’7‘?}? oni(Hypg B el &@eﬁg“@’éﬂg PCT
Publ i cati on No PeitfpOHetfelaghy). | n addition, oligonucleotides can be nmodi fi ed
with hybridization 2 obe 00 8 RCT/ 1 1/ 0946 )
triggered cl eavage a é’e”ﬂ‘?’é §li3% ‘%.gﬁfﬂs,@}@ﬁ’cgfc%he ‘T@%%) ‘f‘g’@ﬂ‘ﬁﬂéﬁ.‘fes

g: ggg- gzgg O[I_ isﬁbﬁmﬁlgalﬂaﬂgptﬂg}ahym&llﬁgﬁpopﬁﬂgd or otKlé)Hhe(péB@&)psW@BNA, byRes. .

; - o this en onucl eqt i de e _conj ugated o ‘anot her
nol ecul e, (e.g tth ﬁs’ 'i,'%@iﬁhyg il yﬁfer 9880“65158]55’ ?fg’f”r‘@ ent,
transport agent d:uydeh‘yeby kr@biwa &t thoat. tFor g:gﬁfpﬁjPHhQHVA@&nﬁ@ﬁ rdeLICSI nucleic

Al ternatively, [.essi cha | St i c of . an. endogenous SLI C-1 gene
within a cell Ii ngh%])rf&‘r% FeFo ”“"na{egwh% B 58 ‘F‘?‘Qﬁa‘t‘?"‘iﬂ% &F PORGH of
het er ol ogous DNRNAagMMMhMMOWMME&W (&gsmbisem@lil line

o chonec, T ogge aflRdh e Bl v LRER S LEREBOR ST
endogenous SLI Cpiovifehiézhivding Mmmrdrsaécﬁﬁcnyi PHAQ:aNAphinmmlchg/bet lihksd ﬁsﬁigt
R T et
inserti ng a reg ﬂnbfatemt;ae meleobasest andiorietiation (HﬁpﬁBl @9949) s@ramﬁemmthd’ss of X
o1 oor gani sm KPR B AR R e ¢ RE R Brloo0 Bia gl
SLI G- 1 gene nay Peetat i(1986) Mod/eindcidn Bex 24 G): GBS’Iano rRomeseps) s Degelaicaty -

be synthesized on a solid support using standard phosphoramidite coupling chemistry
20  and modified nucleoside analogs, e.g., 5'-(4-methoxytrityl)amino-5'-deoxy-thymidine
phqsphoramidite, can be used between the PNA and the 5' end of DNA (Mag, M. et al.
(1989) Nucleic Acid Res. 17: 5973-88). PNA monomers are then coupled in a stepwise
manner to_pmduce a chimeric molecule with a 5* PNA segment and a 3' DNA. segment
F iun PJ. et al, (1996) supra). Altemati-vely,' chimeric molecules can be synthesized
25 w1th ay DNA segment and a 3' PNA segment (Pcterser KH. et al. (1975) Bioorganic
_' Med. Chem. Lett. 5: 1119-11124).
' In othsr embodlments the ohgoaucleotub may include other appended groups

=

. such as peptldm (e.g., for wrgetmg host ceﬂ receptors in vivo), or agents facilitating
o : ‘transport across the cell membirane (see eg; Letsmger et al. (1989) Proc. Natl. Acad.
o 30 'Scz USA 86: 6553-6556; Lemaltre et al. (1987) Proc. Natl. Acad. Sci. US4 84:648-652;
L ._ ' PCT Publication No. W088!09810) or the b]ood brain barrier (see, e.g., PCT Publication
I No W089/ 10134) In addluon, ohgonucleohdes can be modified with hybndlzatmn-



15 el ement that works across cell types. A heterol ogous regul atory el enent

.may be inserted into a stable cell line or cloned n‘icrOOé%@nﬂHn} ch that
it is operatively linked with an endogenous SLIC-1 gene, g E t?e ni ques,
such as targeted honol ogous reconbi nation, which are well known to those

of stall .in the art, and described, e.g., in Chappel, U S Patent No. 20
5,272,071; PCT publication No. WD 91/06667, published May 16, 1991. 11.

| solated SLIC-1 Proteins and Anti-SLIC-1 Antibodi es One aspect of the

i nvention pemi@ewvso280 i solated SLIC-1 proteins, and bi ol ogig@elbsgoact i ve
portions thereof; as well as polypeptide fragments suitable for use as

i munogens 25 to raise anti-SLIC 1 antibogjes. In one enbodi nent, native
SLIC 1 proteins can be isolated fromcell 's”or tissue sources by an
appropriate pur i n t

t echni ques. In g (%tg!%&e!rﬂger’r%ec%%ﬂg%gég eg% ﬁé}a?g{d%gﬁsﬁaz’r% 'éhmd%r o%égsm
reconbi nant DNAintesediating agests. @@mmelam(é%&}’hmmﬁm ﬁéBﬂ—S@)p’f@ﬂ:ﬁyeﬂQ thé@

septi de” 90 synfRaReRRP D e GRheEa BYALAESRAEL RO RN AR, 12 ¢
PCT/ US01109469 mem@]cr()ssslmkmg@emtmanﬁmmagént@dhyhlrdwammmggerdfd mao@e@géﬂty
active portian there leter#a?ivel {tﬁé&@{%ﬁa&lih\érai{eﬁ&cé’ﬁfa%%nd{éex?r W ?%%'  be ot her

cont ani nati ng proteins I'ssue sourc
SLI C-1 protein wihigacel Bok orgricroongatism triapbé yuodnﬁedabgf msnm.g@hetetcﬂ@ous)]bnﬁur sors

or other chemc

"substantially féﬁﬁl eiﬁgfﬁeﬁ%?iﬁto;@a %oﬁpg?%lﬁc u es gmzfg?rgﬂjémb?“c%u C1
protein in whi cthatﬁhm@@t@melgaganﬂmedhvmpm&lelﬁllﬂmrcndngammDKM of the
crbodi nent .t hebnEeesfie i Sfadibnod: BERGTY R0 itoh A pniclpf

i ncl udes pr elfar siteptnke. mSI@Eﬂ@e&e whldlmnnnﬂ@lvmn@ﬁpemmammmmoﬂﬁ&(ove@by dry
wei ght) of non &k, . C am nating
10 protein"), rmﬁlr“}elg}loeﬂse 3?%%@4‘%%9? an dggag)tb%gﬁ g{ﬁbﬂg?ég%ad%ﬂ PPt ein,
still nmore pr eﬁ@%WM@P@%ﬁmgWWSWSMMyprpmsmadrgf:neand most
preferably less, %g@@mtﬂgggﬁhé@r%ﬁe%&# Rﬁé}ﬁa%-lv n% g L prot e| n

or -biologically acti Ehé)ortl on IS reco
al so pref er abl yendigpzonntligH] gene pepbodctivated by ipsertinmdif @ pyomiscumis ;egulatotwr e

medi um r epr egeNLSmb R ws i Uin more preferably | ess than 15 about
10% and nost prerfnerabl yg%ggs th tg,gﬁ)out 5% of the volune of the protei n

preparation. The | an@h@t@félﬂg@mb@bm gletngntfopay e drfsertidéntd ¢ sthblpealidine sor s or:
ot her che m cal sgioned microorganism, such that it is operatively linked with an endogenous SLIC-1

gene, using techniques, such as targeted homologous tecombination, which are well
known to those of skill in the art, and described, e.g., in Chappel, U.S. Patent No.
20 5,272,071; PCT publication No. WO 91/06667, published May 16, 1991..

L. iIsolated SLIC-] Proteins and Anti-SLIC-1 Antibodies
One aspect of the invention pertains to isolated SLIC-1 proteins, and biologically

active portions thereof, as well as polypeptide fragments suitable for use as immunogens
25 1o raise anti-SLIC-1 antibodies. In one embodiment, native SLIC-1 proteins can be
isolated from cells or tissue sources by an appropriate puriﬁcatioh scheme using
standard protein purification techniques. In another embodiment, SLIC-1 proteins are
produced by recombinant DNA techniques. Alternative to recombinant expression, a
_ SLIC-1 protein or polypeptide can be synthesized chemically using standard peptide
" 30 synthesis techniques. '



I ncl udes preparations of SLIC-1 protein in which the protein is separated
fromchem cal precursors or other chem cals which are involved in the
synthesis of the protein. In one 20 enbodi nent, the Iangtﬁqgctagé#%ﬂogntial |y
free of chem cal precursors or other chem cals" includes preparations of-
SLIC-1 protein having | ess than about 30% (by dry weight) of chem cal
precursor-s or non-SLIC-1 chemicals, nore preferably | ess than about 20%
chem cal precursors or non-SLIC-1 chemcals, still nore preferably |ess

t han about 10% chem cal precursors or non-SLIC-1 chem cals, and nobst
preferably | 8&0HBEA about 5% 25 chenical precursors or PaTASHIES16h

chem cals. As used herein, a "biologically active portion" of a SLIC 1
protein.includes a fragnment of a SLIC 1 pipotein which participates in an
interaction between a SLICG1 nolecule and a non-SLIC 1 nol ecul e.
Biologically active RRFLUAOP of fpudificds pistdin B{l%l %‘&u !a@@e%?ﬁoﬂ?l‘i’egéo??ss
conprising am no_aci d sequences sufficiently i enlyl cal "to or derived 30
fromthe amino Stbsotally fesekeelinlanmpaiera] prother pontandnating profeins fidwethaivelhor aci d

‘sequence  showntiigie Sl fRnNMich eI | ARG ds shhan the
full length SLI F%ie;nicagrotei ns, and exhi r?%bgggidggg’?’rone a@??ﬁ%#‘%ﬂ a SLIG1

protein. Typica PesPBETT e ofer chemigals sben clzodeallyyng 4781 Fhe ROFEHS0 / 09469
-30 active poft rRABSafRNPIESEE caiuil TRichal® ' e L pe. act.i,vi ty
of the SLIC1 rotein, e. g.,c mdg%ﬁé““%,%??%ghﬁ% giéf(?ghfo(t)%&%ch
associ ation wi t HePFECIR i SrARaeddrapncelluler componentsdif @wicolis frotn bhish digs iselhtey oact i ve
portion of a SlideomhbiRsdily@lddusealn : | ' ' r exanpl e,
25. 30, 35, 40, 45. 50 _?§1u88, ?%%?@Tg%%%ﬁé%# @1‘7%%1,;‘%6’?5 or nore
amino acids in prateripll rehydesmppptionsiof SlCobprotetrivviog leas Bt Solit 3%t ei n
can be used as Rt ' i . ) LICG1
(yakpabizhd) O nod RY 6C-9BloRGn GRS ?énfgrréeﬂ% ﬁé}e.gggy_ &Eﬁm&g&g -

medi ated activity, .e.g., npdulation of S|Gg transducti on,

associ ati on ¥ t REOFHE). anareereierably dess thaw abost 20% eftieaSLE | protéinstiBnotti ment, a
bi ol ogi cal |y acpickeabBolkisitRm abfut 0%t fondstREQL Rt %mohjﬂéfemltliﬁ?esé{hm'lea“ one
r, ot her

i munor eceptor tyrosine based activation notif. Mreov ,
bi ol ogi cal |y actEBEPEPhits! PoisingWhen therHE-1meevin arbiotbgically astivt midionar e
deleted, can beteRbiacobinty BRI SRAIUSRARENPHA dteliRd, T Or_one
- n a

or nmore of the functional,G activities of a native proteln.

preferred embodPRlHE: £ ¢ {fultg mediym germsenthless darnshous A% omersipe-feratdy bsctban 15
shown in SEQs Dabdat %,land bR fef ésmmtaseutts%%f%'v&ugnﬁ%gﬁ%}d?eﬂls
e fu

substantially identical to SEQ 1D NO 2, and retains ctional
activity of thePPBEOn of SEQ ID NO 2, yet differs in amno acid

sequenced due to nat‘nfeaingﬁgbe&ubﬁanﬁﬁg!ﬂcio?@heﬁﬁca[%&ﬁlﬁﬁeﬁioﬁxerdéﬁiégﬁscri bed in
|

detail in subsecti n | abqve. Accordingly, in another enbodi nent, the

ncludes preparations of SLIC-1 protein in which the protein is separated from chemical
precursors or other chemicals which are involved in the synthesis of the protein. In one
20 embodiment, the language “substantially free of chemical precursors or other chemicals"
includes preparations of SLIC-1 protein baving less than about 30% (by dry weight) of
chemical precursors or non-SLIC-1 chemicals, more preferably less than about 20%
chemical precursors or non-SLIC-1 chemicals, still more preferably less than about 10%

chemical precussors or non-SLIC-1 chemicals, and most preferably less than about 5%
25 chemical precursors or non-SEIC-1 chexﬁicals. _
o As'usédherein, a "biologically active portion" of a SLIC:I protein includes a
'.ﬁ;agment of 2 SLIC-1 protein which participates in an interaction between a SLIC-1
_ gbicicule and a _non—SLIC—l molecule. Biolqgically active portions of a SLIC-1 proteiﬁ
~ include peptides comprising arnino acid sequences sufficiently identical to or derived
30 from the amino acid sequence of the SLIC-1 protein, e. &., the amino acid sequence
. showm in SEQ ID NO:2, which include less amino acids than the full length SLIC-1
proteins, and exhibit at least one activity of a SLIC-1 protein. Typically, biologically



SLIC-1 protein is a protein which conprises an amno acid sequence at | east
about 50% 20 55% 60% 65% 70% 75% 80% 85% 90% 95% 96@6 97% 98%
99% or nore identical to SEQID NO:2 To determ ne the p@& gggalty of
~two ami no acid sequences or of two nucleic acid sequences, sequences
are aligned for optimal conparison purposes (e.g., gaps can be i ntroduced
in one or. both of 'a first and. a second am no acid or nucleic acid 25 .
sequence for optimal alignment and non-identical sequences can be

di sregarded for conparison purposes). In a preferred enbodi nent, the

| engt h of a W&X@f7éMage sequence aligned for conparison pwcp@sameiss at | east
30% preferably at |east 40% nore preferably at |east 50% even nore
preferably at |east 60% and even nore preferably at Least 70%o0, 80/a, or
90% of the length of the reference sequence (e.g., when aligning a 30

second sequence avi ng 316
amno acid res?&gSZEMOé%Bgéﬁe%gg%ﬁ%gFg ﬁ%ﬁg%gﬁ ea%%gah%ﬁ’@ Br ef erably
at | east 158, eReifilapeemogylatingsigpplyransduptomsPSGIO0 asseciationweth thmnye)sheﬂeté;gr ably
at |least 221 OrmﬂQH%méEbﬂQA%ﬁmﬂm%ﬁyQ&RQP mgg%ﬁ%es d&&%ug?g%Fgg 09469

-31 residues are_ aligned) e amno ac resi
correspondi ng aiieh is. foe pxples 23, 30,235, 1, 4556} E0 88,060,185, 150,168, 136,@001’&%

conpared. Wign & RGeS il t i sane
am no acid residue or nu%?gg?ﬁ E&aﬁguﬁg?resé@ﬁ%ﬁ%@ﬁgﬂggﬁ 8%“
second sequencemm@ﬁ%ﬁﬁﬁﬁéﬂﬁﬁﬁénmmﬁgﬂu$EhermmﬂdahSaﬂ}lha&mpbmm@mgmg(as used
5 herein am no ﬁ@&ﬂtgh f t t.to amno acid
or nucleic acid h%moogy e percgg{i &%%ﬁ"ttl%"?wg%*eﬁt \Aﬂgnnlﬁgg.o[r C
sequences is a #iggen-on of the nunber -of |dent|cal posi tions shared by the
_sequences, taking in}endGaRduiien he l.engt h. of each
gap, which need to be ?ntrodué%%Q? aﬁ%%¥ﬁ§ﬁﬂgﬁ$ﬂCEpﬂ$ﬁ%“%%W
sequences. 18§ Fﬁémﬂﬁﬁﬁ&Pﬁ@@ﬁxﬂﬁmﬁﬁﬂﬁ@h'@@dammﬂwammm&kkaﬂmcmmmpercent
identity betweeg, | tica
e e o el o MR o4 i aBE il

algorithm In a preferred enbodi nent cent h two
ami no acid sequ%ﬁﬁ%ﬁgb%#ﬁﬂﬁhﬂ%ﬁﬁ%ﬁ?mmﬁgmhthh@dﬂU@dbennmeaﬁﬁeﬂuaxmﬂ (J Mot:

-Biol. (48):444- ﬁﬁﬁmgigiﬁﬁﬁwﬁhggnl Liepwhich  has been incorporated into the
" GAP programin the GCG software ackggﬁg&avallable at 15

http: 1/ ww. gcg. con)lﬂﬁ§ﬁﬁ§m%F@- firlaRotsinthes an apyineackAR@EOcaTAL I X,
and a gap . wgi géhbwﬁﬁnéﬁ&ﬂjﬂOﬂ-anoﬁlgrenﬁmdﬁwngr néS%i@iﬁxt ﬁ{i%glﬂs%aﬁht of 1

2, 3, 4, 5, or anot her preferred e e perce

i dentity bet meelﬁeft%gl H §EQéBNQJ%» 2y d Frtrindhesfupationg estivitriofibe potsing SEQIDGAP-
programin. the 1668, wmﬁ&r@ma&agee@@a@uh@@nm&& %éﬂkg%mﬁ/é@%&g%n&%”?

usi ng a NWSsgapdna, VP matri x_and a ga %
as described in detail in subsection I above ccordmgl , In another embodiment, the

SLAC-1 protein is a protein which comprises an amino acid sequence at least about 50%,
20 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or more
1dentlcal to SEQ ID NO:2.
To determine the percent identity of two amino acid sequences or of two nucleic
acid sequences, the sequences are aligned for optimal comparison purposes (e.g., gaps
- can be introduced in one or both of a first and a second amino acid or nucleic acid
25 . sequence for optimal alignment and non-identical sequences can be disregarded for
' ' compa:ison pﬁrposes) In a preferred embodiment, the length of a reference sequence
" 'ahgned for companson purposes is at least 30%, preferably at least 40%, more
. preferably at ieast 50%, even more preferably at least 60%, and even more preferably at
_ Ie;ast 70%, O%, or 90% of the’ length of the reference sequence (e.g., when aligning a
30  sccond sequence to the SLIC-1 ‘amino acid sequence of SEQID NO:2 having 316 aﬁ:iho
L acid residues; at least 95, prcfcrably at least 126, more preferably at lcast 158, even more

- preferably at least 190, and even more preferably at least 221 or more amino a<:1d



20 70, or 80 and a length weight of 1, 2, 3, 4, 5, or 6. In another
enbodi nent, the percent identity between two am no acid or nucl eotide

~sequences is determned using the algorithmof E Myer % W |1 er
((1988) Conput. Appl. Biosci. 4:11-17) which has been s 8?%&1%% nto

the ALI GN program (version 2.0), using a PAML20 wei ght residue table, a
gap |l ength penalty of 12 and a gap penalty of 4: 25 - The nucleic acid and
protei n sequences of the present invention can further be wused as a "query
sequence"” to performa search agai nst public databases to, for exanple,

I dentify ot havodiame2By nenbers or rel ated sequences. Such pggakelwsecan be
performed using the NBLAST and XBLAST pr.ogranms (version 2.0) of Al tschul,
et al..(1990) J. ML Biol. 2.15:403-10. ST nucl eoti de searches can be
perforned with the 3Q NBLAST program score =100, mordlength =12 to obtain

-nucl eoti de sequUERERSs ar nucl ei nol ecyl es of the

i nventi on. BLAS'?’ rosf e?n k@g?@ﬁ%‘éﬁcgﬁh%ﬁ fB‘F“}%’& ForefRorsing Amipo

program score ﬁE@CPOSIt\ms@t elmyiotldc:posmbm ai@&ém:tonipanedzuﬂnén ¥\Ehsitioh I8 he irst 32

PCT/ USCOL/ 09469 ce rotein

mol ecul es of thgpc? nventlo[r}f e@o o%ﬁﬂ:éﬁmﬁ'aglg n‘]ri'f’ 8?1'?%‘?{“@ q‘slg'i'ecé’ﬁ qR4ingpn

pur poses, GappedoBHEREE thrsacdyd sequerice Abh thersoletmizs mielidhtibal atthitodition @6 usdll - .

(1997) Nucl ei «: Vhen tilizin BLAST and Gapped
5§ 'ﬁ Hl%édf)ﬁosacrc?g}(n%):@é(ﬁg A% tlsne@mrvglsr%égw a%d

BLAST progr ans, aranmeters o SFBiEifAsd e g. |
XBLAST and NBLAéiercdng"bé[m:padent Bleutith betpedn/ thewvorseduienides T8 d fugtien of (ke

|nvent|on al sa r _fusion, IOt used her ei n,
a SLIC1 "chi neﬁ&%ur?%tﬁ &l n!i %%nﬁ{[k'usglﬁ Sélﬁ%r oTarHee g ,llg%gcog @umber
pol ypeptide . op®f E@ﬁwﬂyhellmgﬁede@@gap,w@mhmhehﬂb&xpﬁ@fdrdpnmﬂmléhﬂehﬁ 1

pol ypepti de" ref ?{hét&;&’ | ypeptide having an am no aci d sequence
correspondi ng tg SLI Teﬁuﬁ\:ﬂng%reas a "non 10 SLIC 1 pol ypeptide" refers to a

pol ypepti de R&ving a'ﬁheemmwae pliseqeeorsaubdetaninatapedipdicad ideatit beﬂwééﬂwa whi ch
whi oh o di {1 er SatRoraer ey ki el iy PURleRiiing 1ha el om t ne
same or a diff ecEhedigeyfhe Beicentidedtithbeiweh v® dnihoisdidseqpenoesdi detéragnedl | C- 1
Dretorred enbod g tie S b 414 Minscl G Hi] AR 0 TRID nfiiadgiin o
bi ol ogi cal Iy ac Wwelpmm@ﬁte@#ﬂﬁhthﬁﬁ%mom intilei GCG koftenophkige vaitalg £d
eti ve por i ons o ani S elnp b ler FR A iy Bl B e e
"operatively |i ieiggtofilg, a1y d@:eﬂdﬁatqu 4iapdia leogtle weighttofl [z 3S4,15Ced 6. ﬂﬁ)ﬁtpept i de
ﬁgg tSE ? C? (i) n ;3 o |SI)7 E'l;%ﬁlel gg&‘ééxgﬁ Bhb&HeméH: Shd ﬁé%c%& 1&'3&{}'@%&5 B SRSRAE sequences 8
determined using the GAP program in the GCG software package (available at
hitp:/fwww.geg.com), using a NWSgapdna. CMP mairix and a gap weight of 40, 50, 60,
20 70, or 80 and a length weight of 1,2, 3,4, 5, or 6. In another embodiment, the percent
identity between two amino acid or nucleotide sequences is determined using the
algorithm of E. Meyers and W. Miller ((1988) Comput. Appl. Biosci. 4:11-17) which has
been incorporated into the ALIGN program (version 2.0), using a PAM120 welght
residue table, a gap length penalty of 12 and a gap penalty of 4.
25 The nucleic acid and protein sequences of the present invention can further be
used as a "query sequence” to perform a search against public databases to, for example,
1denui‘y other family members or related sequences. Such searches can be performed -
- usmg the NBLAST and XBLAST programs (verslon 2.0) of Altschul, e al. (1990) J.
: MoL Bml 215 403 10. BLAST nucleotide searches can be performed with the
30 NBLAST program, score = 100, wordlength = 12 to obtain nucleotide sequences
- homologousto SLIC-1 nucleic acid molecules of the invention. BLAST protein

searches can be performed with the XBLAST program, score = 100, wordlength =3 to



20 be fused to the N-terminus or Cterm nus of the SLIC | pol ypeptide. For
exanpl e, in one enbodi ment, the fusion protein is a GST SLIC 1 fusion
“protein in which the SLIC 1 sequences are fused to the C4£nM t he
GST sequences. In another enbodi ment, the fusion protei ni%@gﬂéfi%@fl C1
fusion protein in which the SLIC 1 sequences are fused to 17 sequences,
e.g., a 17 protein tag (see 25 Exanple 4). Such fusion proteins can
facilitate the purification and/or detection of reconbinant SLIC 1. In
anot her errboq,'térent the fusion proteinis a SLIC-1 protein containing a
het er ol ogous (Hﬂéqzssequence at its N -termnus. |In cert &arUsosi4eel | s
(e-g., manmmalian host cells), expression and/or secretion of SLICG1 ' can
be i ncreased through use of a 30 heterol ogsyus signal sequence. 22 Cctober
2004 WO 01/73028 PCT/[TSO /09469 -33 The SLIC- I fusion proteins of the

i nventi on can bebRinewinparidisephendes homglbRuSRCIICIICRbeEONNOSIdLPRS ixﬁr@‘njl%on '
. adm ni stered torgoﬁaﬁigga@%?&? v'evtg. The SLIC-1 fusion roteins can be used
to affect the bioaval P eyor Jor &prpatison pipspeses, Gapp AT cap biontlized usi on
proteins may beaidesdribbd indtsclpbartal cEOYT) Muoleictdbis RES 25APRI3895346H, S@ﬁ%ef s

caused by, 5 foyy MWLA&T L2808, nodi ficatjon or nutation of a gene
encoding a SLIC 1 p%ot 6l n;ag]d%:'laﬂje%rﬁ LY S PAaRs: dis defanlt paametersof thgeespectinend

(iii) aberrarft progwms (e BRAINad NBIKST)eaE bedied. Fee Bt .ncBirﬁﬁngaiﬂ{_‘ ov.
Mor eover, the SLIC ]Thtaﬂﬁ)eﬁﬂ) protein ﬁj‘ E{u .Invention can be use a%
Piba s provis PGt thimeds of fusimyperseins ths ol hérginSLI C- 1

i mmunogens to produce ant
- ligands 10 ande$HCsk'chipmrin grosenay Sfukion peiichMprisel §9H0efpef%e§§ﬁ nhibit the

interaction of ek 1\ a SLLG.1 substrate. Preferably, "a C I
chimeric or fus@g#%%%{%}eg Eloo “C’[“rﬁée‘ff?%\)?r}@ﬁwgi g“p$%’c@lmyhde§ refers|tor
reconbi nant DNPolxrshiive dadsg anfemrinearidgelytoncdPfredpoAORRRISE 1AM AGeds Al e
di fferent pollﬁypﬁﬁbi-ﬁ% >

X nGes. are i i ?ﬁt ed together in-frame I n accordance
W th 15 conventional™ t nrques, forog ﬂ'f) éfipiesyidigispamt - ended or
R e TP TN T
appropri ate, al ktgﬁﬂrﬁe ‘phos phlﬂa ase %&&@%&W‘f@%ﬂ&w ] @@qrwacbﬁ@njﬂm ni ng,
“and enzymatic |Rgapi afitferent oxganisie WitihoSLIGN fusioh ptedi®b Sﬂ@%ﬁgypeﬁﬁﬁb be
synt hesi zed by &0B¥RM LA BRI i qUesS. udi ng_aut opat ed f
synt hesi zers. 20 Alt %at i Vé{‘%%"gﬁﬁ* R0 i pprefEfdembaimentias can be
carr Ih ed ouL lfjs i%ﬁ%pro@picngp@wﬁil@& c?biﬁbld’gic&l@ atvc\:hﬁy@ r?df%@%?é-X b
over hangs bet eih R BHO0S epne r S. I CN Ccan supbsequently DpDe
anneal ed. and \VI@%J i i e@HI g)?ééer%le\gr a e&’é‘e e g?(%frs?{c]%“s“m protein comprises at least -
two biologically active portions of a SLIC-1 protein. Within the fusion protein, the term
"operatively linked" is intended to indicate that the SLIC-1 polypeptide and the non-
SLIC-1 polypeptide are fused in-frame to each other. The non-SLIC-1 polypeptide can
20 be fused to the N-terminus or C-terminus of the SLIC-1 polypeptide.
For example, in one embodiment, the fusion protein is a GST-SLIC-1 fusion
protein in which the SLIC-1 sequences are fused to the C-terminus of the GST
sequences. In another embodiment, the fusion protein is a T7-SLIC-1 fusion protein in
which the SLIC-1 sequences are fused to T7 sequences, e.g., a T7 protein tag (see
25 Example4). Such fusion proteins can facilitate the purification and/or detection of
tecombinant SLIC-1, '

In anot_he'r embodiment, the fusion protein is a SLIC-1 protein containing a
- heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammaljan
| hgst cells), expression and/or secretion of SLIC-1 can be increased through use of a
30 heterologous signal sequence.



gene sequence (see, for exanple, Current .Protocols in Mlecular Biology,
eds. Ausubel et al.' John Wley & Sons: 1992). Mbreover, many expression
vectors are commercially 25 avail able that already encodesdd epg?@pl ety
(e.g., a GSTpolypeptide). A SLIC 1- encoding nucleic acid can be cloned
into such an expression vector such that the fusion noiety is linked in
frame to the SLIC-1 protein. The present invention al so pertains to .
variants of the SLIC | proteins which function as. either SLID-| agonists
(mnetics) or as SLICG1 antagonists. Variants of the 30 SLIC-| proteins can
be generated W9onimmgenesi s, e.g., discrete point nmutati opcooseidgsncation
of a SLIG1 protein. An agonist of the SLIC-1 proteins can retain
substantially the same, or a subset, of thg biological activities of the
natural ly occurring 22 October 2004 WO 01/73028 PCT/ USO|{09_46_9t-34 form of
a SLIC-1 protein. An o C- . one or nore
of the a(F:)ti vities oﬁ%e n%ﬁ?ﬁ%@e&g%ﬁfvﬁ%{og%@m&o]?%é&g{ -1 protein
by, for exanpl e,Pha@Bﬁ%Pﬂwwswoﬁw@Mr@f&m@mmdgg’lbld_shl_&lﬁ:sdigyi of a
SLIC-1 protein. pliiss % i ' : C e [ D

treat rreP\t W th apT\{ari%a]r{? 92%&{:.?%#2%&@8%@%};61&} Bgacélf%golgér%g e_t 'olgﬁ%r?ggl?{ Y
treatment of a thewW@Wﬁi&mﬁpmﬁﬂm@rahmtdfmm@mdgusﬂb@ pgl
activities of st I Y r [ egwer side
effects In asslﬁgiﬁﬁ%ﬂﬁ’gﬁ%ﬁ?%%@%%@%&aé lBlon b F e ShEathe SRICTIRR g
formof the SLI Gimsmeguistion ofithe SIE-lgepesand it abervant peshiransiitional Blokdificdtiqar ot ei n
whi ch function gga8iidleposid G 1 agonists (mnetics) or as SLIC1

ant agoni sts can be identified by screening 10 conbinatorial libraries of
mutants, e.g., trunchforesrerihe 1"ﬁ§10ﬂar0%ns@jf¢lemn@maﬁpeus$h§(]j_l prot ei nf
agoni st or ant agemug bbb andi ) ag{gagggl : . . ary o
SEI G 1l variants is, g%gﬁgftg iggh%g]{gjgrlfg?ﬁat oria %%?ﬁﬁéﬁ&gﬁﬁﬁheg%%l eic
acid | evel dhd andinsareetirapsiys to ijentifyegeleqsitps yiic inhiti the interatiomof Sidatied
library of SLI Gyhma@icantisus@n be produced by, for exanple, enzymatically
ligating a mxture of -synthetic 15 oligonucleotides into gene sequences
such that a degener aP&fegdly. sfLiol éﬁ@F!?&HTé&?(@Plotelsea@eme@mnssm?m#by bl e as
i ndi-vi dual pol i m FHNAMBRhigY&! Smie %%4] J &@ E n

prot ei ns (el.[)g.?!@fﬁa?dr‘g%g%e&%ainspl ay) coﬁ:t&a?%ﬁé%%hfh’gﬁg%t_ @‘%EI - .@chl]étjences
therein. Ther e dfEenipeidepidiepegnies e digaed g tefpminaseidance witoduce
libraries of 1potcgiVehi@naiSbdniiquds, FRbiaaRlcDychply R IRILHRERLE a%ﬁéaclbgot | de

sequence. Chem cal _synt hesi s of_ a 20 degenerate gene sequence can

perforned in an B PE@OBMWH@“? estign tp nrpndde oy anpnenriats teywird, t hen:

ligated into an Wi@@fdoﬁ&sﬁe%ﬁ@@%ﬁﬂr%aﬁé?ﬂkﬂiﬁepﬁeﬁ?mal?ﬁ‘ea%ﬁgtﬁ%ez{v%}de set, of
0

genes allows for the provision, in one m xture, _ of the sequences
encodi ng the dé&?@@@%@%fﬂﬂﬂ&%ﬁhﬁ%ﬂméﬂ@@@q gahediment)ibe fisign génsr
synthesi zi ng deg&ieysphtBesized by conventional techniques including antomated DNA synthesizers.

20 Alternatively, PCR amplification of gene fragments can be carried out using anchor

primers which give rise to complementary overhangs between two consecutive gene
fragments which can subsequenfly be annealed and feampliﬁed to generate a chimeric
gene Sequencg (see, for example; Current Protocols in Molecular Biology, eds. Ausubel
et al. John Wiley & Sons: 1992). Moreover, many expression vectors are commercially
25 ~available that already encode a fusion m.oiety (e.z., a GST polypeptide). A SLIC-1-
' encoding nucleic acid can be cloned into such an expression vedor such that the fusion
' moiety is linked in-frame to the SLIC-1 protein.
) .' The present invention also pertains to variants of the SLIC-1 proteins which
_ “funétion as either SLIC-1 agonists (mimetics) or as SLIC-1 antagonists. Variants of the
30 SLIC-1 proteins can be generated by mutagenesis, e.g., discrete point mutation or- -
o truncation of a SLIC-1 protein. Anagonist of the SLIC-1 proteins can refain
Substanﬁauy' the same, or a subset, o_f the bioiogicai activities of the nafuraﬂy oceurring



ol i gonucl eoti des are known in the art (see, e.g., Narang, S. A (1983)
Tetrahedron 39:3; 25 Itakura et al. (1984) Annu. Rev. Biochem 53:323;
‘Itakura et al. (1984) Science 198:1056; |Ike et aL (1983) i | d Res
11:477. In addition, libraries of f agnments of a SLIC1 p%%?%#%egéﬁyﬁg
sequence can be wused to generate a variegated population of SLIC 1
fragnments for screening and subsequent selection of variants of a SLIG1
protein. In one enbodinent, a library of 30 coding sequence fragnents can
be generated by treating a double stranded PCR fragnment ofa SLIC- 1 coding
sequence mﬁtﬁ“ﬁ"ﬁﬂ%?ease under conditions wherein nicki iRgTASEMmIEION] y
about once per nol ecul e, denaturing the double stranded DNA, 22 Cctober
2004 WO 01/ 73028 PCTI USOL/ 09469 -35 renatusd.ng the DNA to form doubl e
stranded DNA whi ch can include sense/antisense pairs fromdifferent nicked

products, renov ko ofh BUIG pioteil 086l ait@ichisOsts: §H@mﬁ%ﬁr%gﬂg%&ﬁ? gf?'y

treatment with S nuclease, and ligating the resultin

into an expresg‘legcﬂuv\%eé?g&.ew}ﬁ?%“ﬁg’lg Bran ofthe Wﬁr’e@g‘iﬁ@rbﬂ fopexamplecan be

derived which Scemmttedy iNodtiting ASLIC Crh@blbd\Mivig W aIS1IEH Patheid.-ARRENT S Of

various sizes of the, St C—B%Qﬁ?orot in. Several téchniques are known in the
art for screeni ?Pé‘%&h@“&f" 1S o be eligitadh by reatment with dyazientof limitetbfobgtiopoi nt

mutations or % r knmaemnbedimenttrdatiient 6f ARBRGNGINAradt RRVRS L Ssct BFmgENe

products having,.a sel.ected property. Such techni ques are adaptable for 10
rapi d screeni ngbIBPgicﬂé‘C'ﬁ‘@'ﬁﬁ qfﬁ%r“ﬁ 05%%9@601%93 pietsinduafemientidraffebts

mut agenesi s of h&éﬁje&rﬂi&k@dﬂéa@&h&dﬂﬂﬁna%ﬂﬁl%ﬂﬁ@é%{fgﬂgém, r\é\%in?h are
anenable to high t rou%h- t analysis, for scCreening |arge geneql raries
typically include cI'BffF ?@Hﬁﬂeﬂbéﬁ‘éﬂﬁ%ﬁwﬁlm@m@fmch@m@agxisheesaaan
vectors, transf bagunisy (@inetiegor ad SLICR] Aflagbhisld chd ¥R iddrBsitd iy RRedihdr ary of

vectors, andmex r ss'{og%]sthe. copbi natori al genes under conditiohs in .15

whi ch det ection"Of Thries QE MRt 2. § ARMFFN0R frutaniss ofiastLiG pestein foe vect or
encodi ng the geBlIC-Igrosin agonistuwe bnti@RistRtioRY. O onRGEBHIRANE a%&?é%ﬁ@&ﬁm?xy

nut agenesi s (REMqr (@ new .echni e_gsbv\,hi h enhances the frequéncy o
functional nutahte T ?57”5%# Y cempingloriyl ptpgenpsis et pyrlai¢ asid Iovel h t he
‘screeni ng assayadtivencatied by hyarfighted fenéaiblaaft & vArBKENBRY of U P hriaktl 922)
Proc. Natl. Aca %%l? SA089: 7811- 7815',&Bel_grave et al. (1993) Protein 20
Engi neering 6( 3) P339 {or eampks, suympticalyigang e apixtups. o sentheia ays can be
expl oi t ed t ofsaneligpmeleatides inte gaicaehueiied Sich tHat DipbderatE St ofpoRARAIBLIA, | 1 brary

of expression v .can be.transfected intQ a cell line, e.g, a
hemat opoi eti ¢ c%ﬁ'}e%e%wex_""r ?l?:lﬁasdf‘ i %PPVP?PE@%?R%EW‘@YSHW@%M@%M in.

a particular SLﬁl@oipflptr;ga’a (ele. doppingedisplap oo iining B st ABBIEE bRl &lthSeif €t hen
contacted There are a variety of methods which can be used to produce libraries of potential SI.IC-
1 variants from a degenerate oligonucleotide sequence. Chemical synthesis of a
20 degenerate gene sequence can be performed in an automatic DNA synthesizer, and the
synthetic gene then ligated into an appropriate expression vector. Use of a degenerate
set of genes allows for the provision, in one mixture, of all of the sequences encoding
the desired set of potential SLIC-1 sequences. Methods for synthesizing degenerate
- oligonucleotides are known in the art (see, e.g:, Narang, S.A. (1983) Tetrahedron 39:3;
25 ltakura et al. (1984) Annu. Rev. Biochem. 53:323; ltakura ef al. (1984} Science
' 198:1056; Ike et al. (1983) Nucleic Acid Res. 11:477. -
In addition, libraries of fragments of a SLIC-1 protein coding sequence can be
“?éd,tf’ gencf;*ate a variegated population of SLIC-1 fragments for screéning and
. - -subsequent selection of variants of a SLIC-1 protein. In one embodiment, a iibrary of
30  coding sequence ﬁjaglngnts can be generated by treating a double str'anded PCR
: | ‘fragment of a2 SLIC-1 coding sequence with a nuclease ﬁnder conditions wherein
~ nicking occurs only about or;ée per molecule, denaturing the double stranded DNA_




25 with a SLIG 1. ligand and the effect of expression of the nutant on
e.g., signal transduction, PSG.-1 association with the cytoskel eton,

‘cel| adhesion can be detected- Plasmid DNA can then be rggagf%edz on1the
~cells which score for inhibition, or alternatively, pote

signaling by the SLIC 1 ligand, and the individual clones further
characterized. 30 An isolated SLICG1 protein, or a portion or fragnent

t hereof, can be used as an i munogen to generate antibodi es that bind

SLI C-1 using standard techni ques for polyclonal and nonocl onal anti body
preparation. wodidze| ength SLIC-1 protein can be 22 COct olrerngdéi@ddse¥O

01/ 73028 PCTI US01109469 -36 used or, alternatively, the invention provides
antigenic peptide fragnments of SLIC1 for zdse as i mmunogens. The antigenic
peptide of SLIC-1 conprises at least S anlno acid reS|dues of the am no

ich chat an anthodet e RS B e BT ARATI R ik (BT ense | rrine

conpl ex with SLP@SﬁOEPdJ@BEHHbtbkﬁl ptddectammcgmglsmgbepandetﬁ)m fivmesforted east

10 am no acid 0 aC| reS|dues
even nore prefgﬁﬁﬁﬁgﬁgF east gﬁgﬁgg%ggﬁé gmgﬁﬁmﬁg Jiorasy I api y
at | east 30 ani moexdssion vestird By ghis ﬂﬁ&é@ﬂﬂﬂr@mﬂlﬂp@cm@ﬁﬁ%&hby t he

antigenic pepti that S e J ocate e surface
of the prot EIQT’I %Q‘{S%E&‘gﬁgg F’lit'né%ég%nléﬂ%f) V\%tf’? wao W@&‘%‘%&g%&% hi gh
antigenicity. An@ﬁmc 1 i mmunogen typlcally I's used to prepare antibodi es by
i mmuni zing a suitalde. SRl Bs&_ kShvwn bb| tfdrsao m)use C% t her mamal )
wi th the inmunogen. An appropriate |nnunogen|c &h contain,

for exanple, recuntitaterd lijrads madmbﬁlsslebhu@&tl(ﬁsdrtpmaamn rand)foracr&laﬁgbbmw y

th d SLI .t h
el ivant - such CoRB2oHRRE blfifee; wifhe RHERA AP SR ltdntf PRt
i Mmunost i nul &t orapidsgeeening Dfrﬁmmnzénbxaum gehergtedhy thadainé)mwhphnmtaganésh ofan
| munogeni ¢ SLI G fe-PhSRALATHOMokRAHEP et cBBEL WRRL 1A a“t'ﬂa%;ewl ant i body

response. 20 Accordlnglyh ano er ect o I NVENtT 0 ns to
anti-SLIC 1 ant ﬂb@l&h@gﬁaﬂﬂm&, f@mmﬂmmhrgsed;dhbmmdauyenmda clomhgﬂﬁ to

A | obul i t
§ munog! obul i n fof g,ggul;;,s“%ﬂ‘oﬁ Mj@”ﬁ&@ﬂ?*'&z%%% BRI i ng
t'e which 4 anyi 3 expresang the eorrtbiatos mdsiugden conditiondin
LI G T el oot ermaoh g bk oL nmnoglobuiin 25
xafp! gfich fietbdHoHRP &n&% Wg&dﬁéeéﬁ% AR Vé}dn%ﬁﬁlquct bl geng s 1

nol ecul es i nclude F(ab) and F(ab
treating the whose product was detected. Recurswe ensemble mutagenesis (REM), a new technique

which enhances the frequency of functional mutants in the libraries, can be used in

combination with the screening assays to identify SLIC-1 variants {Arkin and Yourvan
(1992) Proc. Natl. Acad. Sci. US4 89:7811-7815; Delgrave et al. (1993) Protein
20 Engineering 6(3): 327-331).
In one embodiment, cell based assays can be exploited to ai:aiyze a variegated
SLIC-1 Library. For example, a library of expression vectors can be transfected into a
cell line, e.g., a hematopoietic cell line, which ordinarily responds to a SLIC-1 ligand in.
a particular SLIC-1 ligand-dependent manner. The transfected cells are then contacted
25 witha SLIC-1 ligand and the effect of expression of the mutant on, e.g., signal
transduction, PSGL-1 association with the cytoskeleton, or cell #dhesion can be
detected. Plasmid DNA can then be recovered from the cells which score for inhibition,
or altematlvely, potentiation of signaling by the SLIC-1 ligand, and the mdludual
_ “clones further characterized. )
30 Anisolated SLIC-1 protein, or a portion or fragment thereof, can be used asan
* immunogen to generate antibodies that bind SLIC-1 using standand techniques for
polyclonal and moneclonal antibody preparation. A full-fength SLIC-1 protein can be



anti body with an enzyne such as pepsin. The invention provides polyclonal
and nonocl onal antibodies that bind SLIC 1. The term "nonocl onal anti body”
or "nonocl onal antibody conposition", as used herein, r%&ﬁﬁ&:ﬁé} 04
popul ation of antibody nol ecul es that contain only one species o

antigen binding site capable of 30 inrnunoreacting with a partlcular

epi tope of SLIC- 1. A nonoclonal antibody conposition thus typically

di splays a single binding affinity for a particular SLIC1 protein with
which it inmunoreacts. 22 Cctober 2004 WO 81/ 73428 PCT/ USO / 09469 - 37

Pol ycl onal awwio18i02€C- 1 anti bodi es can be prepared as desect/iosdosdkove by

i muni zing a suitable subject with a SLIC 1 i munogen. For exanpl e,
polyclonal anti- SLICG 1 antibodies were gggerated by i muni zing rabbits
with a SLIC 1 polypeptide antigen conjugated to KLH (see Exanple 3). The

anti-SLIC 1 ant t ize can red over
time by st andar'!c’i‘;at edﬁl&r&a%(lely’%éeuc engon%o‘fl e ge@‘r? IW?%?%E % bent
assay (ELI SA) usaeraglmmumgsnlsl ‘Technfigdne- peptidefof SRHG-I emtnpnswmleammahmdyac{ml ecul es

bl 00d) and 1 ur  REr st e Fo A9 BRHR B P SERIBATEE S ptftlisop bt oi m A

chr omat ogr aphy ¢pitopdofa8LEC-1 lsechitigpBard armbbdyu-msedéagaynﬂ taeptijerformise spécific af t er

ant | body- pr oduct e splECRi SECEE brelt: e Al e eand e o

prepar e nmonocl oaaino aqﬂrditduhs,anorbpre&traﬂlsdaﬂ@st 15 et agidassiduss) evenasoré he
hybri doma technj by Kohl e d,MLstein 975)
Nat ure 256: 495- ugﬁ‘b@éee a?‘l% ra%l§\m et a %ggi%mﬁp aflrﬁsﬁ]ﬁi a&&

127:539- 46; Br oxssidess. al . (1980)J . Bi oI Chei n . 255: 4980- 83; Yeh et al .

1976) P 15' 9 /- d Yeh | I .
S CanZ:errgg 269- 75) tﬂrﬁfﬁ&ﬁ%ﬁn{p&s?ﬂec% %] &%e %Irbeﬂ Pfecef%ﬁ}%stogéﬁéue "

(Kozbor et alé, q:am@pcatmmﬂ suffetd&fthe@tofeﬁ) ;e &, hedrbpilidyygiionstanecitae edpitng ue

(Cole et al. (1@,&"]3)]i %ﬁ% lsqnal  Anti bodies and Cancer Therapy, Alan R
Liss, Inc., 5% loma techniques. The technology for pr oduci ng

nonocl onal antl body A@HF}HMm%@m@ﬂyisnm&m@@mgmmmﬁymﬂmﬁngao
-Kenneth, in Mngglg S nsi on Bi, ol ogi cal Anal yses,
Pl enum Publ i shi ng %orbdeméré%ﬁr‘f?aéﬁ%@\?orﬁg‘(%&)5‘”’&‘&1& OB “tP19901)

Yale J. Biol. MEpropigsngaimogel prigarition Gefcoutingfor etamplel@@atbiBatint i ¢ Cel |

CGenet. 3.237%-3 tes Fgfdy r?thorlarg ﬁj} és:é gﬁd{ﬁ%&yxﬁ%wel onm) is

fused to | ynphoc typi enocytes roma nized with
a SLIG1 i mmno@fémnd@sﬁ;ﬁhebmluabm/@wmmg P2&mnd's bamplae mupne»mp&teant s+ of

tpPgdlrjglsﬁlgt :angmgocl ong{)p%antl ﬁay t&h&ﬁ&g[?qg&twhﬁ%aﬁmgﬁ%

an immunogenic SLIC-1 preparation induces a polyclonal anti-SLIC-1 antibody
respomnse,

20 Accordingly, another aspect of the invention pertains to anti-SLIC-1 antibodies.
The term "antibody" as used herein refers to immunoglobulin molecules and
immunologically active portions of immunoglobulin molecules, i e., molecules that
contain an antigen binding site which specifically binds (immunoreacts with) an antigen,
such as SLIC-1. Examples of immunologicaﬂy active portions of immunoglobulin

25  molecules include F(ab) and F(ab"), ﬁagﬁaents which can be generated by treafing the
antibody w1th an enzyme such as pepsin. The invention provides polyclonal and
- monoclonal antibodies that bind SLIC-1. The term "monoclonal antlbody or
g monoclonal antibody composition”, as used herem, refers to a population of antlbody
_ : molecules that contain only one species of an antigen binding site capable of ‘
30 immunoreacting with apartlcular epitope of SLIC-1. A monoclonal antibody ol
: composmon thus typically displays a smgle bmdmg aﬁ'imty fora partlcular SLIC-
- protem Wlﬂl which it immunoreacts.



Any of the many well known protocols used for fusing | ynphocytes and

i mMmmortalized cell lines can be applied for the purpose of generating an
‘anti-SLICG-1 nonoclonal antibody (see, e.g., G Galfre et 28loctdbk? Bdd4 Nat ur e
266: 55052; Gefter et al. 30 Somatic Cell Cenet, cited supra; Lerner, Yale J
Biol. Med, cited supra; Kenneth, Monoclonal Antibodies, cited supra).
Moreover, the ordinarily skilled worker will appreciate that there are many
vari ations of such met hods whi ch al so woul d be useful. 22 Cctober 2004 WO

010$ 31 PCT, Typically, the immortal cell line (e nyel oma
cell line) is é’?l}{g)%élﬂfromthe sane mamal i an speci es asP4 Tﬂ'@“l"y’rﬁ?hocyt es.

For exanple, nmurine hybridonas can be nmade by fusing | ynphocytes from a
nouse i mmuni zed wi th an i mmunogende preparafton of the present invention
with an imortalized nouse cell line. Preferred inmmortal cell 5 Baas am
mouse myel onm Del | | Eobalouﬁauﬁ-shl%mﬁbbdieﬁcahbepmﬂ;drwasdéscﬁﬁ&ddﬂdwlaib@g hypox*a

L e, g 2 ol A iR bt PRBi
$pWAg14 nydnm hﬁﬁl@yfc&n@hmhmwmgeaﬂetedbﬁmmgrﬁm MiEEsE;cpl jsaﬂye)mdé-lAT
sensitive nDuse r cytes using

pol yt hyl ene gl yco %@&%&@wﬁﬁ(g&ﬁanﬁ%g b&aﬂ”g%?‘ﬁ%?g‘?t’g’ﬁﬁ%f ke on are
t hen sel ect ed5usimwunied subjedf canrbe moonitineddivr thme byf sumétd Rokhiqhiag Qb 46 Witk &h Y
fused cloma ¢ after ve i because
t hey a?g not trgﬁﬁﬁ%r%%%?ﬁﬁﬂﬁﬁggo m%%ﬁ?%ﬂ%s iuﬁ%gg%%€ﬂ§¢55ﬁ¥lbody
of the inventi oﬁhaﬁ@bd@tmdb@mwecs@ragmSgld—ha:nfbyliiolatbﬂlmnﬂﬂéﬁ:bthﬁal (e
supernutants for stn d ELI SA auk.
-;Jtazad:vsodpr%éfi;i%ﬁw“;;ﬁm%mm;%mz;-

e identified a e i¢ t ifim ) g,
an anti body df ol.a maagl ob & xny m dw
bind 20 svva'rlo S%Ce% t1ng agbg&jgg%% %]éqh aﬁéﬁ dﬁ’ O%H?/‘%‘?aﬁf
aeat aennbf r nj OF*qbgﬂmed omtb@mpgectandusaayoﬁapmmaéﬂﬂaﬁmdmmﬁaﬂ IspI ayxl
Cat al og No 2406 &od mranbl e f
use 1ngge etfng]tg‘%]hgl g%i%dcggﬁg%%bg %BA%?‘?P‘# 3‘ ggﬂ%&:gk‘?ob&w %for e i
's 25 et,L U S Iistein (1ORG). mvzsm@g—@%@mmowneedqmm)mmmn No. WO M-
9619; J wg et aliRGTo helBAURLT QIRGT A MR 9aohB 8 vt 8105 s

15" Natl. Acad. Sci. US4 76:2927-31; and Yeh et af. (1982) Int. J. Cancer 29:269-75), the

more recent human B cell hybridoma technique (Kozbor ef al. (1983) Inmumol Today
" 4:72), the EBV-hybridoma technique (Cole et al. (1985), Monoclonal Antibodies and
* Cancer Therapy, Alan R. Liss, Inc., pp. 77-96) ot trioma techmiques. The technology
~ for producing monoclonal antibody hybridomas is well known (sée generally R. H.

20 Kenneth, in Monoclonal Antibodies: A New Pimension In Biological Analyses, VPIenum
Publishing Corp., New York, New York (1980); E. A. Lemner (1981) Yale J. Biol, Med,,
54:387-402; M. L. Gefter et al. (1977) Somatic Cell Genet. 3:23 1-36). Briefly, an '
immortal cell line (typically a myeloma) is fused to lymphocytes (typically splenocytes)
from a mammal immunized with a SLIC-1 immunogen as described above, and the

25  culture supernatants of the resulting hybridoma cells are screened fo identify a
hybﬁdoma producing a monoclonal antibody that binds SLIC-1. "

Any of the many well known protocols used for fusing lymphocytes and
. Jmmortallzed cell lisies can be applied for the purpose of generating an anti-SLIC-1
S monocional antibody (see, e.g., G. Galfre ef al. (1977) Nature 266:55052; Gefter et al.
. 30 Somanc Cell Genet., cited supra; Lemer, Yale J. Biol. Med,, cited supra; Kenneth,
'  Mohoclonal Antibodies, cited supra) ‘Moreover, the ordinarily skilled worker w111
' apprecxate that there are many vanatmns of such methods which also would be useful.
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oL PC |  ?ubllc tt Na. WD 92 1047; aeubnd 34 et al PCl' ~ Pubficatlon No.
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PCT1US01/ 09469 -39 1281; Giffiths et al. (1993) EMBO J 12: 725-734; Hawki ns
et al. (1992) J. MoL Biol. 226:889-896; Carkson et al. (1991) Nature
352:624-628; G amet al. (1992) Proc. Natl _ .Acad Sci. USA 89: 3576- 3580;
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Nuc. Acid Res. 19:4133-4137; Barbas et al. (1991) Proc. 5 tl. Acad Sci.
USA 88:7978-7982; and McCafferty et al. NaisgLe (1990) 348:552-554. -

Addi tionally, reconmbinant anti-SLIC 1 anti bodi es, such as chineric and
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portions, which can e .Usi st,andard r econbi nant echni ques, are
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cellular, lysate or cell supernatant) in order to evaluate the abundance
and pattern of expression of the SLIC-1 protein. Anti-SLIC 1 anti bodies
-can be used diagnostically to 30 nonitor protein |evels |3 bLeBYUSRS Part
of a clinical testing procedure, e.g., to, for exanple, 'determne the
efficacy of a given treatnent reginen. Detection can be facilitated by
coupling (Le., physically linking) the antibody to a detectabl e substance.
22 Cctober 2004 WO 01/ 73028 PCT/ U501109469 -40 Exanpl es of detectable
substancesir%%h%%h%arious enzynmes, prosthetic groups, fluorescent
materials, |unm nescent materials, biolumnescent materi al®TaNP*6adi oacti ve
materi al s. Exanpl es of suitable enzynmes include horseradi sh peroxi dase,

al kal i ne phosphat ase, -gal act osi dase, or-3etyl cholinesterase; exanples of
suitabl e prostheti-c 5 group conpl exes include streptavidin/biotin and

avi di n/ bi otin; R&kSitEbthe ot @ (198D EMBO-X 12006634 utwking bedli (299) J. I UBks],

unbel I'i ferone, f Fwe] \ Q.1 sot bi nat e r | ne,

dichl orotri azi nyilzgﬁ?%gﬁf’%ﬁ%%lﬁfﬁg&%e%éﬁpg‘fgﬁe% gw{,gg‘% it an
exanpl e of a | urardsiee HiS4 88.8676-3080] Gatad dod. (1991) BV Leckriokap Pas730M377;

bi ol um nescent ' | L f.er Lferin, an uorin, and
exanmpl es of sui tlg%%gfbkl) ?gglr@g%? ?\%%ﬁéﬁefﬁgﬁq?#%ggﬁﬂﬁafgiﬁ &%@i r9%§5S or 3H.
I, {?econbi n?ntN@(st&iLm@S-§9@nahlmm b@i%%hﬂ?%smsﬂ-?ﬁ__t he

i nvention pertains pressi on .vectors, containing a
nucl ei ¢ aci d encodi n%dgﬁ@%ﬁ&i prbg{aga%g'%gﬁz%@?aﬁ%ﬁ“@ﬁ%f’ Tyc an 15 used
herein, the ter rhumgeizgedononorlonad psibpdien compuising bothimtbanmidee hemaapang of
transporti ng anqih, ' i i Gh i een |inked One type of
_vector is a "pl gﬁ@n%%ﬁug%egﬁggﬁg@%ngw@#%ﬂgkgﬂgﬁa&E’iﬂi"é &PPERA | oop
i nto which addi theiegntionSuck gmerit and bamadizedinogadien! aibelidsetn bogpeduwdd pect or
5.3 viral a6t deonthiiahia AokliieORRhn PHR SSGIRIL S, 080, Beadaleg o, the

viral genome. Certain vectors afe capable PB4 Bn in a
host cell into inbEmoen4sel Inireationl Applicotioh e PET/USSEOR2I% Akiry excdl Busopda@yi Ng a

Vectors (e g, mamn ARl e Rl O B R e Sl PRl 96 e
-genone of a hostMorggmiet ak Besopean Priod dpplication BE94;Neubmgs e HCT and t her eby
capabl 6 of di 1 eoy eARrAEARGDAS WoRERTER: ChLFONP g, Pl Mpoy i °
operatively 13 nike8llly ef @l EupercenPatent Applicationr126,623; Betwe eailr(1988) S@ogps essi on -
{echni ques are’ gt o 1ORLE L QDS ERDNaOkedd' ot s g B LERAT RN O
speci fication, '(p18Axhilmmunghd39:3824t3506; Sva et @98 7hBroc\Natlalcade®t @lsd (€. g
replication def-gabiyg:d; Rishititicd 238 31952 R VR U5%30-3068; RLSHS: a1 (1985) -
Nature 314:446-449; and Shaw ef al. (1988) J. Natl. Cancer Inst. 80:1553-1 559);
20 Morrison, S. L. (1985) Science 229:1202-1207; Oi et al. (1986) BioTechniques 4:214; -
Winter U.S. Patent 5,225,539; Jones et al. (1986) Nature 321:552-525; Verhoeyan et al.
(1988) Science 239:1534; and Beidler et al. (1988) J. Immunol. 141:4053-4060.
' An anti-SLIC-1 antibody (e.g., monoclonal antibody) can be used to isolate.
SLIC-1 by standard techniques, such as affinity chromatography or
25 immunoprecipitation. An anti-SLIC-1 antibody can facilitate the purification of natural
- SLIC-1 from cells and of recombinantly produced SLIC-1 expressed in host cells.
Mo;covef,‘ an anti-SLIC-1 ai}tibody can be used to detect SLIC-1 protein {e.g., in a
, celluiar Iysaté _(}'r'ceH supernatant) in order fo évalua:t_e the abundance and pattern of
g g‘:’:pi:e;«;s;_;snbﬁhe SLIC-1 protein. Anti-SLIC-1 antibodies can be used diagnostically o
30 | mopitdr protein levels in tissue as part of a clinical testing procedure, e.g., to, for
o - eicamplé,-'detcrﬁnine the efficacy of a given treatment i:égimen_ Detection can be
_ ' facxhtaied by coupling (ie., physically linking) the antibody to a detectable substance.



However, the invention-is intended to include such other fornms of
expression vectors, be used interchangeably as theplasmd is the nost
“commonl y used form of vector associated vi ruses), which sergossidiopal ent
functions 22 Cctober 2004 WO 01/ 73028 PCTI USOLI 09469 -41 The reconbi nant
expression vectors of the invention conprise a nucleic acid of the
invention in a formsuitable for expression of the nucleic acid in a host
cell, which neans that the reconbi nant expression vectors include one or
nor e regulatq&g u@g uences, selected on the basis of the host cells to be
used for expresg which is 5 operatively linked to théorasheeesaci d
sequence to be expressed. Wthin.a reconbi nant expression vector,
"operably linked" is intended to nean thafjpthe nucl eoti de sequence of
interest is linked to the regulatory sequence(s) in a manner which allows

for expression Exdmjildsef deecabhlsubtfmsee HeRIas Qarfdds Ehzym &wao@th ﬁl}%blsf .
en t gctor is

transcripti on/tﬁansl ation %ﬁtem or in a_ host ceI I

i ntroduced i nt o PHECHSSRepglyminescent materials, biokmingserny metriglequd rdivhctive
i ntended to Inchlmdﬁalﬁrmpﬁﬁsfsu%lwﬂﬁﬁﬁéuﬁﬁﬂeﬁoﬁﬁﬁmﬁf;;%E&&&k@M gt r bl

el enments (e_g ,_,po i on signals Such regu ory séquences are
descri bed, for P@i@ﬁ%ﬁ%ﬁ-@?ﬁc 8‘]‘“’ %@“E@?ﬁfémeﬂ'efﬁml@gwthd’mt hods in
Enzynol ogy 185, groﬁpadﬁﬂﬂx&ﬁﬂﬂib?stre pRVilinbiBEiPand @i dintil e ex ?\ t%,g sequences
i ncl ude those |ch |rect pon§ itutive expreSS|on of a“nuc Ge

sequence in nany" bellifgrope W@@%ﬂmwnﬁsmc@yamt@r essi on
of the nucleotMedamoenmem&mmylmamsﬁﬁér@can,hﬁﬁgyl @h e
tissue-specific regplﬁ [) sequence It wl be ag precCi-at ergb%?aflhose
“skilled in the Bffe 3““%’??@ BF“@‘!%@”@?%W A offdoluminesramt depend on
such factors asmbtafalcinelidedudiforabd) Brcifdi@Sind donh,%@éxéxﬂp%g%%gﬁggg the | evel

of expression of protein desired and t he expression vectors of
the inventi of c@ﬁomwwmﬂhmblde}%ﬁ& hp%f’lsmtél-lls to thereby produce 20
proteins or peptides, including fission.proteins or peptides, encoded by
nucl ei c acids as described herein (e.g., SLIG1 proteins, nutant forns of
SLIC | protei nMMM@%Ymnﬂmsﬂmdne) The reconbi nant

ST brotetns in praple aBlRie AeBRR puts TR PGS, redfralympon oI 1 25
proteins cal | beecigsspeontaining ajmclpis etid edcading 2 8LIC- Bptoh:ma@r &porfitil theredgf1SECt cell's
Sui t abl e oot ot SrAPURSEhCAREER 5 h miEs b EBelstilf oreBin gl EEpOESS on
Technol ogy. Metaneter quﬂeggg?tmwlugythaiﬂ&p lifkceaid € ¢ypRio€ 8tor BAUTplRMAO, CA ;
R L
regul at ory seqFEFees canbe ligatedo Ayoter §pe of vector is a viral vector, wherein additional :
DNA. segments can he ligated mtothe viral genome. Certain vectors are capable of
20  autonomous replication in a host cell into which they are introduced (e.g., bacterial
vectors baving a bocterial origin of replication and episomal mamnialian vectors). Other
vectors (e.g., non-episomal mammalian vectors) are integrated into the genome of a host
cell upon mtroduchon into the host oell and thereby are rephcaied along with the host
| genome. Moreover certain vectors are capable of directing the expression of genes to
| 25 .whlch they are operauvely linked. Such vectors are referred to herein as "expression
‘ N vectors”. In general, expresmon vectors of utility in recombinant DNA techniques are
: 'oﬂen in he form of plas:mds In the present speclﬁcatlon, "plasm1d" and "vector" can
' 'be used mterchangeably as the plasmjd is the most commonly used form of vector.
. | However, the mventlon is mtended to mclude such other forms of exprfsswn vectors,
' ,-;_3"9 __-.-':-such as vn'al vectors (e g rephcanon defocuvc retroviruses, adenoviruses and adeno-
e assocmted wmses), wh;ch sewe eqmvalent ﬁmcuons




22 COct ober 2004 WO 01/ 73028 PCT/ US01/ 09469 -42 Expression of proteins in
prokaryotes is nmpst often carried out in E coli wth vectors cont ai ni ng
-constitutive or inducible pronpoters directing the expressizo(g 0tOQer
fusion or non-fusion proteins. Fusion vectors add a nunber o?t am nNo aci ds
to a protein encoded therein, usually to the amno term nus of the
reconbi nant protei’n. Such fusi on 5 vectors typically serve three purposes:
1) to increase expression of reconbinant protein; 2) to increase the
solubility of the reconbinant protein; and 3) to aid in the purification
of the reconOdI802protein by acting as a ligand in affi micoysqmbichi cation.
Oten, in fusion expression vectors, a proteolytic cleavage site is

i ntroduced at the junction of the f usi on iety and the reconbi nant
protein to enabl e separation of the r econbi nant protein 10 fromthe fusion
noi ety subsequent to r n.protei n- Such nmes and
thei r cognate recognlﬁéorﬁgoggg%{énc ggmlmr}gf&g E‘aé‘?g?n%éompli‘sﬁ%‘ﬁ‘ﬁ X%ef

ent er oki nase_  figdieatior insiform @@leﬁ)sﬁmese!anbﬁhsnuctﬁﬂ asiliin p GhsKcdiPRBIRBCT a

Bi ot ech I nc; ShMigdelns Gene 67:31-40 pMAL ( New
Engl and Bi ol abséccggq\zg;fl@?,m&i}g algii &Elhfgéf% & PAC OrERare g " 'NJ) which
fuse gl utathion ¢cgqdpndhy hu ostraéllsasmtﬁedafoﬂddpfags[merhﬁhib or

P! oo SEEAME ik WL o ALY 8 st

f usi on protei ns ‘can be utlllze
assays or conpef¥RIFSHan secton "operakly hﬂk@lﬂmmeldbﬂmmeahdiaﬂm& nucdotilles &datt e

anti bodi es speitdibfish ég"%&ﬁ[ S _exa rred
enbodi nent, a SLIC 1lsf]%§?d§hh£ rot el §é@%}cgégm3 n%"&‘é“?‘l‘@?/‘i"?éﬁ"@'f?ﬁ?%Sl on
vector of the: pP%@%mclqﬂh%wamae @2 iban tz@zmauahscngnon{mmiomyst&pmngar r ow
cel I's which ar ensBIMERd votbf BRHRIGARNSHo I 1O bt éa'ijllg‘faffeq' %FCI ients. The

pat hol ogy of the subject reci p| ent I's then examn lent tinme
has passed (¥ gSeaquencs’ is gyendpdii dclude prompitars extfaneers and bther dxpebstiinebrolon f usi on

59: 301 315 riﬁé“"%%%ﬂ‘@@%‘)?’%‘t s MG S SOTRBDABY Buence 8 dkaicpbgy
Met hods i n Enzyf&rely %(%éﬁ%feﬂr@é@chnm Bietigpds in@nkjinfotigni 85, ( 1990)

-60-89). Target gegaemﬁ)mgsg%h% re reli n _hgst RNA
pol ymerase trangcription froma hybri %ﬁ %g ac%?é‘g{g%esggéﬁ)@gﬁﬂ get gene

expr essi on fronfiftie tive gxpressiog of p eﬂqlwdmummmptypmfhﬁwmuaaﬂﬂ
gnl O-1 ac fusimnmowm@@ctrﬁﬁggg(ﬁq,f viral | ymer ase
(T7 gal). This yiral 30 , mer as?élngdg&%é%qﬁ%%ggn%osctmﬁ%‘%@ %@1( DE3)
or |I'MS 174( DE35‘SS’F9 Wrrige %@P’@@’rﬁequqmsbﬂa htapmm:e:gb;ahdﬁz sigiidd igeertunder
the transcri pti saahe &gigh bPlhe %rés?i@n L/&%:J\larpdepend on such factors as the choice of the

t

host cell to be transformed, the Ievel of expression of protein desired, and the like. The
- expression vectors of the invention can be introduced into host cells to thereby produce
20  proteins or peptides, including fusion proteins or peptides, encoded bj nucieic acids as
described herein (e.g., SLIC-1 proteins, mutant forms of SLIC-1 proteins, fusion-
proteins, and the like).
' The recombinant expréssion vectors of the invention can be designed for
_expressmn of SLIC-I proteins in pmkaryotlc or eukaryotic cells. For example, SLIC-1
25 proteins can be expressed in bactenal cells such as E. coli, insect cells (using
' baculovnus expression vectots) yeast cells or mammalian cells. Suitable host cells are
djscussed ﬁzrther in Goeddel Gene Expression Technology: Methods in Enzymology
' = 185 Awdcmzc Press, San D1ego, CA (1990). Alternatively, the recombinant expression
'vector can be uanscn'bed and franslated i in vitro, for example using T7 promoter
30 regu!atory sequcnces and 'I'7 polymcrase



pronoter. 22 COctober 2004 WO 01/ 73028 PCT/ USO /09469 -43 One strategy to na
i mre reconbi nant protein expression in E_colt is to express the protein
-in a host bacteria with an inpaired capacity to proteol ytazaadbperooggave t he
reconmbi nant protein, (Gottesman, S., Gene Expression Technol ogy: Methods in
Enzynol ogy 185, Academ c Press, San Diego, California (1990) 119-128).
Another 5 strategy is to alter the nucleic acid sequence of the nucleic
acid to be inserted into an expression vector so that the individual
codons for each amino acid are those preferentially utilized in E colt
(Wada et al . wqaggRs Nucleic Acids Res. 20:2111-2118). Sotseabsses ati on of
nucl ei c acid sequences of the invention can be carried out by standard DNA
synthesis techniques. 10 In another enbodigent, the SLIC 1 expression
vector is a yeast expression vector. ngFes of vectors for expression in

east S. cerevisiae B dar | 7 VBO J
%229 234), pMra (Kuﬂrﬁ’géﬁﬁanﬁﬁ@%mg‘s” SRLrARN %ﬁ‘f"‘“@"&%\%%ﬁ‘g with JRY88
(Schul tz et aI vecioro@njaindeeengiutive 8- i@ Rjble prdtuRars direviing the ﬁﬁbpéiﬂlai i on,
San [ ego, HoPhdifrubibdolels IRRioHA o Rt %CQW% :

Al ternatlvel y, g@i& € proteins can pe eﬁprrgg‘gd;an 9f 2o agd fo RygiRiRg

bacul ovi rus pncednd theretuaseatly $o thBawind wmnmusoﬁmemnﬂ)mu@rdytabl SudhGasion
expressi on of cells cells). include
thg PAC seri essp?% tﬁ'ﬁec%ll}aﬁ%%w%g’%poﬁ;ﬁ@ﬂmﬁ ress‘g% %ﬁ%@)‘ We t he
pVL series (Luc?dfowcmsbﬁmmhéﬂétyQﬂt@&@gomﬁxmnimgymﬂﬁﬁﬂmﬁﬁhmelp&nﬁﬁmanot her
enbodi nent ntj.on S nnallan
cells using a n%%’r% Ian expﬁljetseéﬁ%gr?%né%f ?%‘F’B’ "gﬁca%ﬂ?n@#?”af?

. expressi on vect expeesiion veethes, p@tbmlygsdwage&te Eistpceiat the PnddR 0B e Fusidid
pMI2PC ( Kauf n_use nmal i an
cells, the e>r<?)ir?l 8%2%%%%%%}%%% %1“ “%uensc?{m%thog\/\gglgmﬁf’ giH‘IBP Wed by
viral regul atoorgt‘olélﬂ@@ﬁommmemsubsequam mnﬁcmmmﬁthys fusion grapeinnSick efzyaies,
derived from po vi g us,and, Si ni Vi rus

40. ‘For ot her s%t?a?g% expre 3 ongegygl?es ¥ Pﬁ) a’prg%glf’%?? er ﬁﬂ‘“
eukaryotic cel |Em%ﬂ@hapmonsecm@dmmbmmmmhm SIﬁidJ,IEB F., and
sMani atis,-T. MLAGHR Col.d ’
Har bor Laboratory, F’%%Sg;tlwr?gjlqér E?P4@b%gﬁ§\9%?%a%%olg€d3 IVTPgRilar bor,
NY, 1989. | n antdRIT:tRbemiasieRiscatrhiey, Noovhidi foserplutatbiones-frausforsep (@B on

vector 1s (5 maltose E binding protein, or protein A, respectively, to the target recombinant protein.

Purified fusion proteins can be utilized in SLIC-] activity assays, (e.g., difect-

assays or competitive assays described in detail below), or to generate antibodies
specific for SLIC-1 proteins, for example. In a preferred embodiment, 2 SLIC-1 fusion
protein expressed in a retroviral expression vector of the present invention can be
20  utilized to infect bone marrow cells which are subsequently transplanted into irradiated
recipients. The pathology of the subject recipient is then examined after sufficient time
has passed (e.g., six (6) weeks). |
anmples of suitable inducible non—ftmon E. coli expression vectors include
pTrc (Amamn et al, (1988) Gene 69 301—315) and pET 11d (Stud1er etal., Gene
25 Expresszon Technology Methods in Enzymology 185 Academic Press, San Diego,
' Cahforma (1990) 60—89) Target gene expression from the pTrc vector relies on host
RNA polymerase uauscnptlon from a hybrid tp-lac fosion promoter. Target gene
K cxpressxon from the pET 11d vector relm on tanscnptlon froma T7 gni0-lac fusion
o promoter medxated bya coexpresscd viral RNA polymerase (T7 gn1). This viral
730 :polymerase IS supphed by host sttams BLZI(DES') or HMS174(DE3) from a resident
e prophage ha:bonng a T7 gnl gene under the transcnpuonal control of the lacUV 5
R Promoter : : :



capabl e of directing expression of the nucleic acid preferentially in a
particular cell type (e.g., tissue-specific regulatory elenents are used
“to express the nucleic acid). Tissue 22 Cctober 2004 WOBlhddbeDo04

PCT/ US01/ 09469 -44 specific regulatory elenents are known in the art.
Non-limting exanples of suitable tissue-specific pronoters include the

al bum n pronoter (liver-specific; Pinkert et al. (1987) CGenes Dev.
1:268: 277), |ynphoi d-specific pronoters (Calane and Eaton (1988) Adv.
| mmunol . 43: 235-275), in particular pronoters of T cell receptors (Wnoto

and s Balti mSY&*{"38%80) EVRO J. 8:729-733) and i nmunogl ob®CTASOIEBENer i et
al . (1983) Cell 33:729-740; Queen and Baltinmore (1983) Cell 33:741-748),
neuron specific pronoters (e.g., the neu_qgf_i | anent pronoter; Byrne and

Ruddl e (1989) Proc. Natl. Acad Sci. USA 86:5473-5477), pancreas-specific

pronmoters (Edlund etos m&%m&%&%&%ﬁ%ﬂogﬁp%ﬁ%%mﬁo

gl and-specific noters (e:.g m | k whey pronoter’, t ent

ro _— ) )
- 4,873,316 and EE’FB{%%%FW&*F%WW@'%WWW}MKcleavethe :
Devel opnent al | yrecombid bkt CUBRRRSS. SGab RudRoRImas Mhal ol _exarpl e
1 5 ) Sci :

t he murine hox grorm ers | “essel and Ghu nce :374-379) and

the a-f et opr ot efHYRPoEn 8 Acgdeminfass.San Diep(ialifomit (1980))1 18:d28)s Abether
3: 537-546) . Hwes&afeg?mtb%rftﬁer&ubﬁcaaagéqhslﬁéomé&&W@B&ﬁé&%ﬁ%&&%{‘ vect or
e e

conmprising a 15 DNA nol ecul e of the invention.c (l)n_ Into t expr essi on
vector. in an anfiPEEHQRVectr sothaths iggividya gedons for e4ch amiua apidkwdhdse | s

operatively lin ren viigieed 18 (EOkqY; (WBEMAIE Q1 | ! for
expression (by f‘f:gn g?]%ption of the Dmg%ﬁé%%?g?dg?ﬂgﬁm%%?ggm whi ch
is antisense to Iaﬁ?‘- igprafimuclete acid sopeanges o6 tha invertton spstheariried oyt bylsianiied to a
nucl ei ¢ aci d cl DRaGyhiedisiBchafubssense orientation can be chosen which direct
20 the continuous expression of the antisense RNA nolecule in a variety of
cel | types, Yor i ndPanrther gmpodiment sheRdEd exprgssion vestorine keast expressiagul at or y

sequences can bectRoBepldl lof Pecto 105 reeSHISE | b V&evilil Ejﬁg kfhc or cell
type specific e ss}ie-jguﬁ ) antiseﬁés;%) RNA, &%Saﬁfﬁi@%ﬁ% prggefsc:!pn vect or
can be in the f&i¥ efa-sr(g{%ﬁiﬂﬁ&’rﬁ 6:325%h. @MIg (R eamiaad Hoskowitze@982) €&/l vi r us

“in which anti sesRes3m4s), Y SBoiSeialta 61 P98 624k 44708124 ~a 25
hi gh efficiency l.at Qry_region, thie)(rggg?i vity of whith ca ﬁog et erm ned

regu _ i
by the cell typ@?ﬁ?‘&‘?“’ iged: fréVaped pisE (¥ itroger Crip.ea DisgasrCA). di scussi on of

the regul atisn of geNiRmatively, BEEC-0 Brotbidsish R kbREBS f iBRACSISRR V&l b, IL
et al., Antisense RNA as a _nolecular tool-for genetic anal ygi S, .Reviews -

Trendsi n Genet i BTSN vecipps: Presigyirunprsioneavailablsder cxpressionaf protesnstin emituper t ai ns
to host cells iinteatoslls @iy, &1 Slcbis) include the pAc series (Smith er al. (1983) Mol. Cell Biol, ~ *
3:2156-2165) and the pVL series (Lucklow and Summers (1989) Virology 170:31-3 9).
In yet another embodiment, a nucleic acid of the invention is expressed in.
20 mammalian cells using a mammalian expression vector. Eﬁcamples of mammalian
expre;s’ion vectors include pCDMS (Seed, B. (1987) Nature 329:840) and pMT2PC
(Kaufman et al. (1987) EMBO J. 6:187-195). When used in mammalian cells, the
expression vec_ibfs control functions are often provided by viral regulatory elements.
For example, commonly used promoters 'are. derived from polyoma, Adenovirus 2,
25 . cytomegalov;rus and Simian Virus 40. f‘or other suitable expression systems for both
-+ prokaryotic and eukaryotic cells see chapters 16 and 17 ofSamb;imk, I, Fritsh, E. F.,
. andManiatis, T. Molecular Cloning: A Laboratory Manual. 2nd, ed., Cold Spring
.. * Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N,
e ._ 30 I ) i " . In another embodiment,- the recombirant marmmalian expression vector is
| — 'caié@le of directing 'expressio'tll of the nucleic acid preferentially in a particular cell type
e - (eg, ﬁssue—épeéiﬁc regulatory eiemc:_:ts are used fo exprcss the pucleic a;cidj. Tissue-




nucl eic acid nol ecule of the invention is introduced, e.g_, a SLICI

nucl eic acid nolecule within a reconbi nant expression vector or-a SLIC 1
‘nucl ei ¢ aci d nol ecul e containing sequences whi ch al | ow 42 beobsimigagous! y
reconbine into a specific site of 22 QOctober 2004 WD 01/ 73028

PCT/ US01/ 09469 -45 the host cell's genone. The terns "host cell"” and

"reconbi nant host cell" are used interchangeably herein. It is understood
that such terns refer not only to the particular subject cell but to the
progeny or potential progeny of such a cell. Because certain nodifications
may occur in ‘e¥ i ng generations due to either nutati SETEEVIH69

envi ronnent al influences, such progeny may not, in fact, be identical to
the parent cell, but are still included. wythin the scope of the termas
used herein. A host cell can be any prokaryotic or eukai-yotic cell. For

ex?rrpl e, a SLI Clslliecxﬁmreglmoﬁya&ﬂem:ema.msﬁmlé rﬂnlfbﬁﬁhﬁﬁgekmanﬁﬂés'o?sﬁ%ﬂ as E
coli, insect cells t or cells (sugh as i nese hanst er
ovary cells (CH&f PP@PW@‘P%‘E?J‘HMW&’% Rspagiic; Bigkerter @i t abl e
host cells are meﬂmphoxes&m?( Ilgtptiofd- stpbailixlals:bmote}&eil&ﬁe Maﬁﬁil (156%)
transt or mat | on AR R BRR S Bl R e proieiery et ameRAr (Wieot xcs

"t ransf or mat i HnBabinbre {1939 EABOLL. 877129-253) and TR otuling @Eﬁéqﬂeﬂala(lyﬁ)'c%ﬂy of
Mto o oot el PTGyl B%ﬁr%ér?ﬂtﬁ%af?fda%gﬁﬁ& gl N T
precipitation, Wﬂmaf&mmbmtaﬂmmé ﬂﬂﬂh&]ﬁlel(DJSS)PﬂoBWc@pﬂbﬂ‘SaO@&d

el ectroporation &1} ti'a4 net hods .for tra transf ecti ng host
cells can be fouﬁg 3 1o S °éfr°’(“i\$ﬁ‘is ‘I‘"E“@t @ﬂﬁig}"ﬁew@%&— 10y
E/laguali 2n gd Wﬂarﬁmmmbnw‘:bﬁb ploaloREA(E.2/, mﬂk)%byalpr&attbﬂm #?ra%gm? _
abor atory S, n ot her, | aboratory
manual s. 20 ﬁgg a #’d&“?E g%ga‘appgcﬁfl‘éﬁ% %81‘?6%3%’)5]36?‘? lopmengallgnn t hat |
dependi ng upon tdgﬂatedpmmmmdmmpﬁdfbﬂe&ﬂﬁﬁléﬂielnﬁﬂn&ﬁ&lﬁbﬂbl@rsusecj only
P order to. i doncere st (rslion SdumeeiBiin B adie e'a%og'r@N@eié‘r%%??eQﬁtédgi”Z”e
'sel ect abl e nmar k@an(;ﬁs@:dTﬂfg&ﬁﬁﬁ@lMGgﬁe{aﬂantmngga@)CS) is generally

i ntroduced into the ,glost cel along:with the gene of interest. Preferred
25 sel ectabl e marker %VEFWEWB ALFPORG A eXpIEsioR Vafircomptisipgys, such
as 418, hygr obyA moladulk mamenmmcaediﬂmh@a@maﬁwve@dapﬁ%%&m%el ectahl e

mar ker can be introduce on .the_sane vector as that
encodi ng a SLI C?156te tﬁ%ﬁﬁ @ﬁﬁ%@&@%@%ﬁ&#ﬁ%sm@@m €ells

stably transf ectesnmi twhich h&mﬁbﬂeﬂﬂ’e@ﬁd (BYUEdn€drigtiordstitkk MM nldfechidpotiahf | ed by
drug sel ection i{SAg'&ﬂF‘T“L ‘@H hlg:{ﬂﬁlgavet |S£§é) E‘gﬁl‘?t e]ge t gt% sel ge%'g:éas%l emu%(i) mar ker
gene will surviV FseiaSLEC-; gulatory seq pe: y
- linked to a nucleic acid cloned in the antisense orientation can be chosen which direct '
20 the continuous expression of the antisense RNA molecule ina variety of cell types, for
instapce viral promoters and/or enhancers, or regulatory sequences can be chosen which
direct constitttﬁve, tissue specific or cell type specific expression of antisense RNA.
The antisense expression vector can be in the form of a recombinant plasmid, phagemid
or attenuated virus in which antisense nl_i(:leic acids are produced under the control of a
25 high eﬁiciengy regulatory region, the aciivity of which can be determined by the cell
type into. which the vector is introduced. For a discussion of the écguﬂaﬁon of gene
expmsioti using antisense genes see Weintraub, H. ef al., Antisense RNA as a
. molecular tool for genetic analysxs Reviews - Trends in Genetics, Vol. 1(1) 1986.
Another aspect of the i mvenuon pertains to host cells into which a SLIC-1
30 nuclelc acid molecule of the i mvenuon is mtroduced, e.g., a SLIC-1 nucleic acid
o 'molecule within 2 recombmant expressxon vectoror a SLIC-1 nuclelc acid molecule

o contammg sequences which allow it to homologously recombme mto a speclﬁc site of



22 Oct ober 2004 WO 01/ 73028 PCTI USOL/ 09469 -46 A host cell of the

i nvention, such as a prokaryotic or eukaryotic host cell in culture, can
-be used to produce (I e., express) a SLIC 1 protein. Accendhigher2gohe

i nvention further provides nethods for producing a SLIC-1 proteln using the
host cells of the invention. In one enbodi nent, the nethod conprises
culturing the host cell of 5 the invention (into which a reconbi nant
expression vector encoding a SLI.C-1 protein has been introduced) in a

sui tabl e medi um such that a SLICG 1 protein is produced. In another

enbodi nent, WEMAEEhod further conprises isolating a SLI @ckasendoggon from
the nmediumor the host cell. The host cells of the invention can also be
used to produce non-human trausgenic to agimals. For exanple; in one
enbodi nent, a host cell of the invention is a fertilised oocyte or an
enbryoni ¢ st em gghbst &t hE kdrfns Ml '

i ntroduced- Such hosﬂ%%ﬁgﬁt henﬁﬁp%ge%fg&géggﬁhﬁgﬂ%%e?ransgeni c
ani mal's in whi chteEshapaeakly berdny Bis undergiped thatsublipansxefennitontydd thegdsticnlen t hei r
genome or honoh@geieih [ It g ol ' I80QMHsS G- 1
sequences have been 15 ?ﬁ?gégg%eﬁgu%h'ﬂogéxﬁgfdge%ﬁhg}%ﬁ gor stc§ ying the
function and/ or Magfirafopsmeyf ocgurdp succeeding ganetasions @herie Fithet mgtationidror ~ eval uat i ng
‘modul at or s ofs Skdvizodm Y lﬁfgg in,: I i imal" is a
non human ani ma), pr Q?g%lgi\lﬁue*gs’_ﬁ%]rlnml ,n)trr%?@%r% g‘?‘é’%fﬁ%ﬁeﬁ?&% as a
rat or nouse, iWﬂ\ﬂﬁis&“"ﬁh’é‘ffg‘mﬂﬁ%ﬂ’éS@ﬁPePﬁ@GMIasmﬂhcﬂq@- ani mal includes a

transgene. O her exmsg&n%gg&péwgﬁ%jhi otic A6 eﬁ%ﬁ#]%reﬁigﬂ” mat es,

sheep, 20 dogs, cows, goats, chiCkens, lans, and t
transgene is exHgEHs8 ressef i bpctesial sl eme el cobiticsectivellgperstre of a cel |

fromwhich a traRseeRnGel sl hs ORKS. ARSst Iadq,g?, i i ' e genone of
the mature ani nal thereb%{ direct i-é}ﬂ theeexp ‘gg&ﬁgﬁ@gﬁb@ﬁc&lnﬁc(% ed gene
). Olhgesyi

product in offe Bremplgsd apd tgie hostenlle srednowinte thosasigletintheart mal . As
used herein, a " horrufdaﬁpnﬂArcﬁﬁﬁaﬁw&{éEdﬁwﬁm&hohépﬁelmyai&&ﬂé‘vi@”' mal
| n

preferably 25 a mamul-, nore preferably a nmouse, in which an endogenous
SLI C-1 gene has®g&atonal fransfoumation of Bapstestien ischoismemtyised kemeibdbeadeomrs t he

-endogenous gene'ﬁﬂdoﬁﬁﬁ@v%@w&eﬁuﬁvﬁemﬁdwmm&{@%&%Lfﬁxfméorgé&t%& of the’
vel oprent” o

animal, e.g., an enbryonjc é:e_ll of the aninal, prior to de el o f the
ani mal . A transGEEesior pduge forgien pucsie acdt(ega®NA) ino edpsdelbyndudingoduci ng

a SLI G 1 30 BncedtingpRidpta oz cabidl chidbife {diGedfilafon Wh&'&a@-{neﬁi rtilized
oocyte, e.g., b gﬁfroln ection, retroviral infection, and allow ng the
oocyte to devel hpﬁiféﬁ%ﬁ&%@ﬁamm%w@bhw@dsmwmmw&| C 1

CDNA sequence oOfranSedingRodcklls cab IR SardBR8K, er al. (Molecular Cloning: 4
Laboratory Manual. 2nd, ed, Cold Spring Harbor Laboratory, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY, 1989), and other laboratory manuals.

20 For stable transfection of mammalian cells, it is known that, depending upon the
expression vector and transfection technique used, only a small fraction of cells may
integi‘aie the foreign DNA into their genome. In order to identify and select these
integrants, a g¢he that encodes a selectable marker (.g., resistance to antibiotics) is
generally introduced into the host cells along with the gene of interest. Preferred

25 selectable markers include those which éoufér resistance to drugs, such as G418,

' 'ﬁygromycin'ahd meth(}trexalc.' Nucleic acid encoding a selectabie marker can be
'i_f!tm“‘“"ed' into ;ihost_ cell on the same vector as that encoding a SLIC-1 protein or can

be mtroduced on a separate vector. Cells stably transfected with the introduced nucleie
' acid can be identified bjr drug selection (e.g., cells that have incorporated the selectable
30 marker gcnc wil? sun_riv;:,_whilé the other cells die). o




wo 01173028 -47 PCT/USOv09469 can be introduced as a transgene into the
genone of a non-human aninmal. Alternatively, a nonhuman honol ogue of a
~human SLICG-1 gene, such as a nouse or rat SLIC 1 gene, &apHhs, §®g4as a
transgene. Alternatively, a SLIC 1 gene honol ogue, such as anot SLIC1
famly nmenber, can be isol ated based on hybridization to the SLIC—l cDNA s
sequences of SEQ I'D NO. 1 (described further in subsection | above) and used
as a transgene_ Intronic sequences and pol yadenyl ation signals can also be
included in the transgene to increase the efficiency of expression of the
transgene. Awda@agsmsspecific regulatory sequence(s) canrbevspmvabl y |inked
to a SLIC-1 transgene to direct expression 10 of a SLIG | protein to
particul.ar cells. Methods for generating t‘fnsgenic animals via. enbryo
mani pul ati on and mcroinjection, particularly animls such as mce, have

beconme conventional | for '
Patent Nos. 4,736, 8 2‘“%‘%?‘@57%@%88‘[’?%%%%38&@’ °°r°‘t‘k%§%ﬁpi“t§t§’un‘ﬁat ent No.
4,873,191 by \agwlére, @anbalsediamd)duw(t-bgamessaa SLMEh ppotdimt Acvgrdingty, Heus e
Enbryo, (Cold S Y e ring karbo

1986) _ Siml ar B{Vj s ar e£’ rﬁg@%%éﬁ&g?% gocfl ?%%giic'qg‘frﬁ ¢ ghée heﬁtcffﬁg
animals. A tranggﬁmmuﬁﬁumn&emwanhmhmmﬂamehnmumemum@medhbmgdﬁtmﬂnmnbhe

presence of S an expres of SLIC 1
TR | 0 s oo eqrenbP RO AR, A e fnfie BRANLEL IR RS Bl T
then be used tohmlwemmOéwdd)mgmahblamedmmudahzthMp—ﬁ Ipmtmnwpsglami In

Mor eover, trans 20 trans S48 I.ng .a.SL

protein can furt &gﬂl %reé&ttg&%%tﬁer Fansg nses‘s%m %i,f@ci &Wlﬁrﬁmo ?‘ler
transgenes. To Gﬁ@ansxdmﬁmmnkbgous reconbi nant anlnal a vector is prepared

T oA e st ¢ A Hos RO alls v P R0 ot llhn BaflgbaL ' O™

addition or substitutlon been |n ére
functi onal | yidi gnigpals; thﬁwsmhﬂnmmgmﬁmdmﬁheaﬁm#@mzﬁﬂmlg@mmnuaaﬁhemmdhunan

' , th h
Porol ogue of o Ruar dp e bRl i Wil RioRlaEisBRates e BodiOT M
hybri di zati on wiatteduded. ﬁ@blheﬁmlﬁ@a@@qmmd@fcr@@@oh@m&@}genﬁanmpl e, a
-mouse  SLIG- 1 9%&ﬁm%?&¥ﬂﬁm%iﬁﬁlE§%8£Q§&&@B&?%%¥8ﬁ¥ &BR: [ nation '
u ctar

nucleic acid nolec |ng an endogenous
SLIC| gene in ﬁmoméﬂce@b!g@ﬁmﬂsmmdpe@bmmw%@mm havetbeen

honol ogous 1 g£oaRLAAt RN -G %Fgﬁl NEeq

upon- honol ogous reco |ﬂat|o%§%t gﬁéﬂﬂgﬁ% %gkﬁ%ﬂﬁﬁkgenet?8§$§ E@¢|onally
di srupted (i.e. andfr idsnidfeing ansib gealuating mndulatmaaf SEek @tmty AsgpediRrdstaober
2004 “fransgenic animal" is a2 non-human animal, preferably a mammal, more preferably a

rodent such as a rat or mouse, in which one or more of the celis of the animal includes a
transgene. Other examples of transgenic animals include non-human primates, sheep, .
20 dogs, cows, goats, chickens, amphibians, and the like. A fransgene is exogenous DNA
which is integrated into the genome of a cell from which a transgenic animal develops
and which remains in the genome of the mature animal, thereby directing the expression
of an encoded gene product in one or more cell types or tissues of the transgenic animal,
As used herein, a "homologous recombiﬁant animal” is a non-human animal, preferably
25" amammal, more preferably a mouse, in which an endogenous SLIC-1 gene has been
altered by homologous recombination between the endogenous gene and an exogenous
DNA molecule mtroduced into a cell of the animal, e.g., an embryonic cell of the
. ammal, pnor to development of the animal, :
_ A tr_ansgemc ammal of the invention can be created by introducihg a SLIC-1-
30 encbding nucleic acid into the male pronuclei of a fertilized cocyte, e.g., by
- B IﬂICI'Om_.] ection, retroviral mfectlon, and aﬂowmg the oocyte to develop in a
pseudopregnant female foster animal. The SLIC-1 cDNA sequence of SEQ ID NO:1



WO 01/73028 PCTI US01/ 09469 -48 referred to as a "knock out" vector).

Al ternatively, the honol ogous reconbi nati on nucleic acid nolecule can be

- desi gned such that,” upon honol ogous reconbination, the esdgggpausoal! C1
gene is nutated or otherwi se altered but still encodes functional protein
(e.-g., the upstreamregulatory region can be altered to thereby alter the 5
expression of the ‘endogenous SLIC- 1 protein). In the honol ogous

reconbi nation nucleic acid nolecule, the altered portion of the SLIC 1
gene is flanked at its 5 and 3' . ends by additional nucleic acid

sequence of gene to allow for honol ogous. |on to
occur bet vveewbtnr!iéh ogenous SLIC 1 gene carried by the h%?fiﬂ'%ﬂ%’ﬁ

reconbi nati on nucleic acid nol ecul e and an endogenous SLIC-1 gene in a
cell, e.g., an 10 enbryonic stemcell. The7additional flanking SLIC 1

nuclelc acid sequence is of * sufficient length for successful honol ogous
reconbi nation M#@dmmﬂgmthc g@opiced h hgn-hweanenial kA kotmivelg, of

flanki ng DNA (b nol ogous
reconbi nation nﬁ% elc aC|éﬁﬁ%€§§hi ??@giigéﬁzgﬂﬁﬁygﬁgw% E?QEKQP ?ﬁmecchl,
M R (1987) Oemn%m@samg@edémwlma%m-hgmlhoggbguqssbaﬂaamﬂm on 15
vectors). The hgppi Qi r oduced
into a cell, e.g. ,Pﬂﬁmgﬁgﬁgonlcmg%%ggggﬁ%hﬁ#%gaﬁhgmgy0%&HhﬁectFhﬁ%rat|on)
and cel|'s i n Sahiegrencesef SEQIPdMlted SLI C- 1 gene has honol ogously reconbi ned
w th the endogenous SLICG 1 gen t- et at.
(1992) Cel| 69:915). The sel ectgdééHcHeBF‘f@L‘g%’rﬁgﬁm&fﬁ?bgc?éﬁm a5

bl ast ocyst of aHansginal @@0gﬂmmaﬁmndséwwkuﬂﬂumwuaggp@g&Eﬁ@m@bﬁmhths (see

- 20 e. g., Br adl e |l s

Practi cal Apprg%”é%" © “‘“J%@%%?ﬁ%n&pﬁﬁp‘?%%e@ﬁm&& e@%"ge%“‘ﬁis 152) .
A chi neri c enbr jreulzigrisequsags(shean; bepperalle tinkedtioa BLEN] traispame pedisdoppessimnt
femal e fostefy a pﬁﬁgmy r ring the
honologouslyﬁ}egﬁﬁgﬁﬁggﬂ%%gs1n the??ggg#ﬁ?gs%¥§&%%ﬁh%£k%%S§¥FH%LB%Ed
ani mal s i n ‘whi cenbye marpylation aind wicrqinjpetion, nadivulily animals 98h komiskedgwus|, y
reconbi ned DNA %oﬂ@%%@ﬂ@ﬁé&&ﬁﬂ'déﬁ%ﬂﬁe&%oﬁ $ARIRSRT < mm for

-constructing-honmol ogous_ reconbl nati on nucl el ¢ acl e. g,

‘vectors, or hofedtotfeaed 4.810:108i hedinby Iaﬂﬁlpmkfé B8 PatrwtNe.i4da, 191Jb5t Wegner ef
CBradley, A (19913:dGNHbSA!E. ﬂa;uﬁw%*ng %J?;Pﬁ;' Qb s};ﬁg%ﬁ%&%@%

| nt ernational Publication 90/11354 ec et
91/ 01140 by QnPWFSegoléﬁplmgHarml’éﬂd%@ Symeomzﬂlpqlssw@eeforatoducnamfm

93/ 04169 by Ber @tﬁel%ns%bmc #Rm$kt £ B8Hs glgpﬂ)u}QQrgﬂﬂ @%ﬂﬁg&%@%ﬁﬁ%e 49 In
anot her enbodlnent transgeni ¢ non-hunan ani mal s can uce |ch
_ presence of a SLIC-1 transgene in its genome and/or expression of SLIC-1 mRNA i in

tissues or cells of the animals. A transgenic founder animal can then be used to breed -
additional animals carrying the transgene. Moreover, transgenic animals carrying a
20 transgene encoding a SLIC-1 protein can further be bred to other transgemo animals
carrying other transgenes. |
To create a homologous recombinant animal, a vector is prepared which contains
at least a portion of a SLIC-1 gene into which a deletxon, addition or substitution has |
_ been introduced to thereby aIter e.g., funcﬁonaliy dismpt, the SLIC-1 gene. The SLIC-
25 lgenecanbea humao gene {(e.g., the cDNA of SEQ ID NO:1), but more preferably, is a
| _non-human homologue of a human SLIC-1 gene (e.g., 2 ¢DNA isolated by stringent
hybridizetion with the nucleotide sequence of SEQ ID NQ:1). For oxample amouse
SLIC 1 gene can be used to construct a homologous recombination nuclelc acid
_ moleculc, e.g -, a vector, suitable for altering an endogenous SLIC-1 gene in the mouse '
30 genome. Ina prcferred embod:ment, the homologous recombination nucleic acid -
" molecule is desngued such that; upon- homo!ogous recombination, the endogenous SLIC- |
1 gene is fumctionally distupted (i.e., no longer encodes a functional protein; also




contain selected systenms which allow for regul ated expression of the
transgene. One exanple of such a systemis the cre/l oxP reconbi nase system
~of bacteriophage P1. For a description of the cre/loxP rzcoslbsessssyst em
see, e.g.-, Lakso et al. (1992) Proc. 5 Natl. Acad Sci USA 89: 6232-6236.
Anot her exanpl e of a reconbi nase systemis the FLP reconbi nase system of
Saccharornyces cerevisiae (O Gorman et al. (1991) Science 251:1351-1355.

If a cre/loxP reconbi nase systemis used to regulate expression of the
transgene, ani mal s containing transgenes encoding both the Cre reconbinase
and a sel ecWJEBEein are required. Such animals can bé’CpWéWﬂ&éd t hr ough
the construction of 10 "double" transgenic aninmals, e.g., by mating two
transgenic animals, one containing a tranggene encodi ng a selected protein
and the other containing a transgene encoding a reconbinase. Cl ones of the

non human trans%&t@ﬁym&k%ﬁﬁ'%&t&?dﬂéﬁﬁv@yﬁﬁ@hﬂ&fg w&%gﬁure 15

according to the nethods described in Wl nu
385: 810- 813 and™¥etefc 26 mpleels evndr desiased such fhsh upershompOZ0U reedBatiors tHAD

97/ 07669. I n beiRfenods SIACLY gﬁeamu@e@me&&mﬁﬁé&ed bﬁtrs‘aﬁ'ew,pe hi3 ni ¢

animal can be isolated and 1 nduced to exit the growh enter o
phase. The qui eB®&iR (egelfie upsiiramiegplatery rqgionedn bealigred to herobyditet he use of

el ectrical py se@mglename&mgéne@émcq%éﬁ) fm%@éﬁﬂwﬁg‘arecom{m&dﬁ sane

speci es from whi ch the quiescent cell i's i sol at ed oocyte
20 is then cul t Byredgic agidmolesie. thetaltered/mrsysoﬁtbewmlmwﬂbmmwmdand t hen

transferred 10 oS8y URREGAINRICERBL ALY Bl SE Fhkue o MonPhof RAEIGR,DOT N OF

this female foster animal w | oneo eamma
~cell, e.g., thefeé‘r%‘ﬁ’é}ﬁt@néfé‘l’qcmW@B&C&Kwﬂoﬂs‘ﬁu‘??ha@m br&bh@dpgmlst i ons

25 Th e S LICG1 puehBihfionahdleitRii® &Hie@u.ﬁe aauIdr zﬁg: E;?ou.@gL é;nl]: d & eéo%haél and of

anti- SLIG 1 antibodies (also referred |n as I ve conp

the inventiolf c&RbEenic siem celb Breadditionabil %@gﬁ&&ﬁm@mmmmmﬁs sui tabl e

for adni nistrat btﬂﬂcmn‘ﬁ!b‘ﬁ@&f&%&ﬁ%ﬁhh@:ﬂ&o%&@k&:@ﬁhﬁa&ﬁ nh{ge @Fg&n%' c acid
nol ecul e, . protejn anti:-body and armaceutically acc a carrier.

As used herein fHIcAlxGyragdale @r"l‘?ﬂé‘ﬁ%‘%ﬁ%l (ko thect eqdidaende) ascinelindad'in |

‘intended to i hcid@emao mﬁ?&oﬁbﬂnatﬁﬁ'n‘éﬁ@i%%mdﬁio&gﬁé 8LOD TG flbrfas, ﬁgé{a:\dﬁgs
antibacterial and antifun ents i sotoni ¢ _and absor pt1on ayi ng

agents, and t heCrpeRen M 1519}8,7}, al Y108 Tonnadlepraiption 9f bamolaghvis mcambiaationn . The-
use of such mdv@t@)d%@ﬂ@aﬁmweﬁﬁgﬁnﬁ&m%&&%ﬁ& SO agents

for pharnaceutic e@’ol y actlve substances is well known in the art. cept

i nsofar as . any°Coefigetit FHREImIGRSR eelidine gty qlestronviapand prlks ingvhiph thhe act i ve
conpound, use t{a@b&Rkd SLIC-1 gene has homologously recombined with the endogenous SLIC-1

gene are selected (see e.g, Li, E. ef al. (1992) Cell 69:915). The selected cells can fhen
injected into a blastocyst of an animal (e.g., a mouse) to form aggrepation chimeras (see

20 e.g.,Bradley, A.in Teratocarcinomas and Embryonic Stem Cells: A Practical
Approach, E.J. Robertson, ed. (IRL, Oxford, 1987) pp. 113-152). A chimeric embryo
can then be implanted into a suitable pseudopregnant female foster animal and the
embryo brought to term. Progeny harboring the homologously recombined DNA in
their germ cells can be used to breed animals in which all cells of the animal contain the

25 homologously recombined DNA by germliﬁe transmission of the transgene. Methods
for constructing homologous recombination nucleic acid molecules, e. £, vectors, or
homologous recombitiant animals are described further in Bradley, A. (1991) Current

' Opznzon in Bzoreckrzo!ogy 2:823-829 and in PCT International Publication Nos.: WO
90/11354 by Le Mouellec e al WO 91/01140 by Smithies ef ol ; WO 92!0968 by |
30 Z1_]lsiIa etal; and WO 93/04169 by Berns et al



in the conpositions is contenpl ated. Supplenentary active conpounds can

al so be incorporated into the conpositions. 5 A pharnmaceutical conposition
-of the invention is fornulated to be conpatible wth itgJd@nigpdesoyout e of
adm ni stration. Exanples of routes of adm nistration include parenteral,

e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation),
transdernmal (topical), transnmucosal, and rectal adm nistration. Solutions
or suspensions used for parenteral, intradernmal, or subcutaneous

application can include the followi ng 10 conponents: a sterile diluent such
as water forWah&eeson, saline solution, fixed oils, polgetiestoewse gl ycol s,
gl ycerine, propylene glycol or other synthetic solvents; antibacterial
agents such as benzyl al cohol or methyl pajgabens; antioxidants such as
ascorbic acid or sodiumbisulfite; chelating agents such as

et hyl enedi ani net et r a@GRbth& en6diftentDidesSns: ﬁﬂ-%%n&?anﬁﬁﬁééh%%gaoﬁh&ﬁ%&h? or

phosphat es and agents for the adjustnent tonicity s as sodi um
chl oride or dexP?‘B@%?eIWé&?‘FWIJHﬁ}%Wé@ iggulgtedgxpessiogrof Bredransgens e as

hydrochl ori c ackghafile SR SykMH 1QKE %aoxﬁh&o%[#u%e{s%?& opsaﬁaa{,ﬁﬁ;g%%. p be

encl osed in anpoules,‘disgésable syringes or i pl e dose S made of
gl ass or pl ast Paescrptignehthe greTexfl reeesphivase sysismssee s & diskeo & oF (199P)Rvabl e use

i nclude sterid exgAURRMS::. 2R4I%RHI-GNS. M&r@x&%ﬁ@&fﬁg&%h%} Ledl i SRET ST ONS

and sterile powders for, the extenporaneous préparation o es erile
i nj ect abl e sol uflBsowbitgse sytamolNgcchmamycesicenevisianiGommaneil SAIHUYD Science

suitabl e carrieps;:i33¢l1988 PRYSNNPAYdnMinaSEdybiag is ¥ %ﬁ?& %H'e&] i ',
Crenophor ELTm ( BASF, Parsi ppany, NJ) or pgospl!lsatgi:%g ere _sal?n\rll@h%PBS).
“In all cases, t eNepUEpals eomtaiirg tragseegesencqdingdath thaGreiretombinpseandat o t he

extent that easyel@RdysiinedRédurby Sh flisals bin BbRvidea ﬂﬁ&%ﬂlﬂfe cﬁdﬂsqﬁﬁti&n%?
conditions of nppnufacture and storage and nust be preserved agalnst the

cont ani nat i nf actqugk” BInsERotr a8 BRAa Al R matingriwe Janspenis anpals, aneicontinite 2 The
carrier can be ga@péné@Atoditg aQbISRET b aHP ik YD la¥nsgeft e le,
wat er, ethanol, polyol (for exanple, glycerol, propylene glycol, anhd |iquid
pol yet heyl ene gF§f88P2End the |ike), and suitable m xtures thereof The

-proper fluidity 30 caend®r 8ot Birtanidhic 8XATR UScribd hbilf: Hs f1sffe 2 coating
such as lecithin, Qéﬂthe mai nt enance .of the required particle size in the

case of di sper sPofucsH geogsrlingte the cuethods dagprbsd inaWilmut, Peea/ 997 Hatte t he acti on
of microorgarm SB%s:8@B10andEOT BiteshtiBNal PaBIcEth No3. W@WGSS@Q%@@I@?@G@?’OZ,S
PCTAJS011094 9 5'1%? ntipacterial and antifungal  agents, for exanple,

par abens, chi or Gb¥iehRgell eghdripmatic csll fmmythe transgepic aopmal eanddsolatedaad ¢ he | i-ke.
In many. cases, iddusddhd eddehPEon@rcRilk énd diter OGS ThepicRhCceA 98 hsh bef OF

exanpl e, sugars, polyal cohols such as manitol, sorbitol, sodium
fused, e.g., through the use of electrical pulses, to an enucleated oocyte from an animal %

of the same species from which the quiescent cell is isolated. The reconstructed oocyte =
20 is then cultured such that it develdps to morula or blastocyte and then transferred to

pseudopregnant female foster animal. The offspring bore of this female foster animal

will be a clone of the animal from which the cell, e.g., the somatic cell, is isolated.

[V. Pharmaceutical Compositions
25 The SLIC-1 nucleic acid molecules, fragments of SLIC-1 proteins, and anti-
SLIC-1 antibodies (al_'so refe;fed to herein as "active compounds™) of the invention can
be incorporated into pharmaceutical compositions suitable for administration. Such
Qqﬁ;pbsiﬁons _tyi)ically comprise the nucleic acid molecule, protein, or antibedy and a
pharmaceutically acceptable carrier. As used herein the language "pharmaceutically
30 abcé;ii_able carrier” is intended to include any and all solvents, dispersion media, =~
- ' coaﬁpgs,'anﬁbacteﬁal and antlﬁmgal agents, iéotonic and absorption delaying agents, | R
' éﬁd_-the like, compatible with pharﬂlaceuﬁcal administration. The use of: such med1a and




chloride in the conposition. Prolonged absorption of the injectable
conpositions can be 5 brought about by including in the conposition an
-agent which del ays absorption, for exanple, alum num noneshashaizmoand
gelatin. Sterile injectable solutions can be prepared by incorporating the
active conpound (e.g., a fragnent of a SLIC- 1 protein or an anti-SLIC 1
anti body) in the Trequired anount in an appropriate solvent with one or a
conbi nati on of ingredients 10 enunerated above, as required, followed by
filtered sterilization. Cenerally, dispersions are prepared by

i ncor porati ngvaéer3@st i ve conpound into a sterile vehicl erashiogent ai ns a
basi c di spersion nmedi um and the required other ingredients fromthose .
enunerated above- In the case of sterile gowders for the preparation of
sterile injectable solutions, the preferred nmet hods of preparation are

vacuum drying a ﬁ@’g“ﬂ‘{ th fg

I ngr edi ent plusg%%y a |tléﬁgﬁgues ﬁnﬁ%#ﬁégﬁﬁﬁépt gﬁ?gmﬁpfkg?ousFE¥§
sterile- f|Itereémsgmuﬁn@wﬂﬁhdmemﬁgmtmHWNQEWbbgmhﬁvﬁsﬁgenepamﬂywﬁﬁmﬁnﬂe an
inert diluent o L&@ﬁ

capsul es or con%%gggﬁgﬁgk§3§§ 1#%%%“ P?‘ ﬂgfgﬁﬂg g%%ngﬁaerapeutlc
adm ni stration, nuhem@@ﬂumeﬂmpnpmqmpmean be incorporated with excipients and
20 used in the formg hL&ngcfi&jaéc&%é%ﬁ%&S&oﬁtﬂémG&ﬁﬁﬁ'is?&muﬁfaﬁ%&%ﬁﬁ%bﬁé ons can

al so be prepared usi e rver use as a nouthwa nerein the
compound in _themmmmtw@mdmwmowmlmfmmmwmmude

expect.or at ed or 4 L¥eutSHONR agents,

and/ or adj uvant naterla §ug§2 e |§%Fhﬁﬁ as parta‘&#l12 ge nposi tion. The

_tablets, pills, h@@qﬂsmaéﬁomalbmumd mﬁewwm@mmerﬂ@mnmwummsm 25 ,

fol | owi ng ingre ch as
g 1ng %@gf;f% QHRAMRAS oPlw g%&cgﬁﬁn%fmcﬁd&hgﬂ)ﬂﬁw?lﬁ

m crocrystalline gunrtr acant atin, an excl plent “such as
starch or | &t egleporenfafr@atﬁrrﬂe@hmtr aaglemfosmn@ssaémgsohmen,@cpdjoﬂsprr nogel ,

t h; t
or corn starch, g ﬂl?l@fé&?%ls glgon ) W}&m&hﬁﬁ Eic¥olvalleL! Ot €S, a

gl i dant such as“colloi SITT sweet eni ng agent ‘such, as
. sucrose or sac as@m@ﬂﬁwge%%ﬁuﬂtgslbamlﬂ@ﬂhokﬂfmféwﬂfmMgmd@ﬂiS@e‘xaﬁber 2004

W0 01/ 78028 - 52 JLHLERN LASAARS ol HElath e bR o ViR e
conpounds are delivered I1n the torm g %@roso ) #ay ronrpregghred
cont ai ner " or d|§9éd@€kﬁvﬁﬂvﬁa@@ﬂﬁh@ﬁﬁﬁﬁw9&ﬁﬂ@ﬁ$émbﬂﬁyeﬁFﬁﬁ@@wweﬂgOf a gas

such as carbqf. ghfetlydGen é&rsodﬁmﬁ%ﬂl%de?&ﬁexu%yég; ! rab@ﬁﬁﬁs&ﬁ%tﬁ%&s% veRl also be

by transnmucosal or transdernal neans nsnucosal or transdernal

admi ni strati on,- spexrshydmenotigasidep padimehydepxidee Theparengaral prgpasetion can be

enclosed in ampoules, disposable syringes or multiple dose vials made of glass or
plastic.

) Pharmaceutical compositions suitable for injectable use include sterile aqueous
20 solutions (where water soluble) or dispersions and sterile powders for the
extemporaneous preparation of sterile injectable solutions or dispersion. For
intravenous administration, suitable carriers include physiological saline, bacteriostatic
water, Cremophor EL™ (BASF, Parsippany, NJ) or phosphate buffered saline (PBS).
In all cases, the composition must be sterife and should be fluid to the extent that easy
- 25 syringability exists. It must be stable under the conditions of manufacture and storage
and must rb'e preservéd againét the contaminating action of microorganisms such as
_bactena and ftmgx The carier can be a solvent or dispersion medium containing, for
example water ethanol, polyol (for example, glycerol, propylene glycol and liquid
ipolyetheylene glycol, ‘and the hke), and suitable mixtures thereof. The proper fluidity
30 can be mamtamed, for example, by the use of a coating such as lecithin, by the _
(e, mamtenance of the reql.ured pattcle mze n the case of dispersion and by the use of
surfactants Prevention of the actron of mcroorgamsns can be achieved by various



pernmeated are used in the fornulation. Such penetrants are generally known
inthe art, and include, for exanple, for transmucosal adm nistration,
-detergents, bile salts, and fusidic acid derivatives. Tr o4

adm ni strati on can be acconplished through the use of nasal sprays or
suppositories. For transdermal adm nistration, the active 10 conpounds are
formulated into ointnents, salves, gels, or creans as generally known in
the art. The conpounds can al so-be prepared in the form of suppositories
(e.g., with conventional suppository bases such as cocoa butter and ot her
gl yceri des) o¥OPEB®SEti on enemas for rectal delivery. 15 Howusmaeesbodi nent,
the active conpounds are prepared with carriers that will protect the
conpound agai nst rapid elimination fromthg_body, such as a controlled

rel ease formulation, including inplants and rri croencapsul ated delivery

- systens. Bi odegﬁﬂﬁa@},@m@nﬁg@g@ | ”&ﬁﬂﬂ

et hyl ene vinyl acetate, pol yanh?}%érnlgdgg poI Vg yco flggrgm ﬁlﬁ%ggen

pol yort hoest er s, @Hﬂ“‘iﬂﬂ’ agg-thielikes dn manstraees, 1fmlilpﬁrm¢‘anabhs|tmnclode such
formul ations wi lidowda @Wf&@imﬁ]ﬂe k&g@éepogﬁcbﬁ&sdsuwa&%@r Emglﬁﬂb wofRferial's
can al so be obt aiﬂg gecormerm ally from Cor poration an

Phar naceut i cal s “3eH B@b&a@iabmt(ométhemmgaulq monmm@et ed

to infected §e|bk<ﬁlgﬂﬂab$lulﬁi?ﬂ@ﬁhﬁ§ﬁlth@&ﬁﬂ Q35 o W deﬁ'%dgcg'@f £@gn al so

be used as pharnaceutlca y acceptable carrie ese can epared
according to neEFSuYe RIVBHRD Bonosearae and gelatip 25 |n the art, for exarrpl e, as
-described in US. Pat g table361¢tichd dan Uelprdpsre® Ilaﬂugta‘ﬂ ggeous to
formul ate oral or parent gﬁbgl conposi ti ons |n l-gl)unl %/%érﬁ%for ease of

admi ni stration &PGPAYAT e mW°ﬁﬁ§H§e1W%§ag@m$LlﬁokmﬁbW)whd her ei n,
refers to physi eajulrdd ad.aoiﬁcrlﬁh@ap,swph&e 301 nERitlPSne WP h LAY indRR 395 efu% the

subject to be: treate each unit containing a predeterm ne quantity of

active conpoﬁ%de’i%n%ﬁ e Edeed delinwed by Aliereksiqriligetionh Gengsallys disposidnact i n

associ ati on W t frelpiépaied BptinkPoraRipand RERLolpSnd Gth E'séﬁ}evgﬂgl 'céd;l gfion
for the dosage U%It or np of thelnventlon are dictate yan Irectly
dependent on t hé&%aH 41'?]*‘6‘3{? hejrequiregt othes ingedientzdronniipis enena@@edc t ober

2004 WD 01/ 73028bmmmm4éﬁlep53démr&zhsmpﬁﬁﬁdnfdfkéﬁleﬁﬂ}&r fukiGnsST T €CT

to be achi eved, ,and t tions  inHerent he art corrpounbll ng
such an active %ﬁﬁ%ﬂﬁg “F’H“}"dﬁ %é”"d’i"@‘é&”r?é‘h‘ta"'a@ WBW@ﬁ%Wh}W@\d
therapeutic ef f bgaeder of theaiRe BERMOARS a8PRIdRBHA 8L REMRRdicRos) andar d .

phar maceuti cal pr OCﬁgy@ cel L@gul tures or experinental animals, e.g.,
for 5 deterni n| ﬁﬁﬁ?r offirthersdhhal to 50% of the popul ati on) and
the ED50 (the. dos e Oﬂaﬂdoa@esiﬁdnﬁ drepbl1 P frkRE dnViforl AluR dr O edifi@cRBRVIAL ON);-
The dose ratio bet ee and
be enc ose m gelatm capsules or compressed into tablets. For the purpose of oral .
therapeutic administration, the active compound can be incorporated with excipients and
20 used in the form of tablets, troches, or capsules. oral compositions can also be prepared
using a fluid carrier for use as a mouthwash, wherein the compound in the fluid carrier is
applied orally and swished and expectorated or swallowed. Pharmaceutically
compatible binding agents, and/or adjuvant materials can be included as part of the
| composition. The tablets, pills, capsules, troches and the like can contain any of the
.25 following ingredients, or compounds of a mm;lar nature: a binder such as
microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or
Iactose a dlsmtegrahng agent such as alginic acid, Primogel, or corn starch; a lubncant
- such as magnesmm stearaxe or Sterotes; a glidant such as colloidal silicon dloxxde, _
" sweetenmg agcnt such as sucrose or saccharin; or a flavoring agent such as peppermmt, T
30 methyl sahcylate or orange ﬂavonng '



therapeutic effects is the therapeutic index and it can be expressed as the
rati o LD50/ ED50. Conpounds which exhibit |arge therapeutic indices are
"preferred. Wiile conpounds that exhibit toxic side effecbndasyer29oused,
care should be taken to design a 1 o delivery systemthat targets such
conmpounds to the site of affected tissue in order to mnimze potenti al
damage to uninfected cells and, thereby, reduce side effects. The data
obtained fromthe cell culture assays and ani nal studies can be used in
formul ating a range of dosage for use in humans. The dosage of such
conmpounds Ii@g”nﬁgg?erably Wi thin a range of circul ati ngPCONSEAERL I ONS
that include the ED50 with little 15 or no toxicity. The dosage may vary
within this range depending upon the dosagszform enployed and the route of
adm ni stration utilized. For any conpound used in the nethod of t he

i nventi on, thetheragmmombﬁmwammwmméﬂér@hﬁ@forg{ &Y
e

fromcell culturgreaq QS Sed BY mul at ed i n ani mal sto
achieve a circulati ﬁg‘*’; g’? concen at‘1r ﬁ“@ﬁﬁ?@ﬁéﬁ%@@spmh&ahﬁo

(i.e., the concéé: W%}ﬁh&camntdm&fmhnehﬁmund whi ch achi eves a hal f
maxi mal inhibition ofysyIPLATRAR mbned incell culture. Such
i nformati on can be used to nore accura Ib§ el or irgesenmatinesns. For

humans. Level % i Wmoﬂmdbmmmmmf}mﬁe@ﬁ@w namomeg, iAGHL Or mance
liquid chromat oge Maﬁsgﬁg e 9@5 ther apeut i cal | ective
amount of protein or. po ypeptlg PepRiedy g gongrallyy a) theanges
from about 0. 00%n4 igcly ﬁqgﬁ@nﬁbedymmn@msam&aﬁmabﬁ,uet @9&%39539; ah$ 25

my/ kg body wei glatsidid @£y t to 20 ng/ Kg bo Wel ght, and
. even nore prefer abl abgﬁgﬁ{f@{ aﬂ%m%‘?o/s% dm’é“*‘f%“‘é”ﬁﬁbwwspltsbedahm@mgc; 4 to
7hmg/ kg, -or 5fP%? %ﬁl@gﬂyooobypmt@es F&h&nsﬂ&tﬂal@&nﬁ&ddu&%%é’ﬁchxlﬁ appreciate
that certai nio f 8ghuids 84 osage required to effectively
treat a subject |lﬁ)gzllﬁud| ngr%lg%wn%& W‘éed gei“o"‘c‘l’i"e""%é%é?ﬂimtﬂl}}'bibwnhe

di sease or di sof‘bﬁ 8f previous treatnents, the general health and/or age of
the subject, and ot hgf cgiy er, treatnment of a ,subject
22 (ctober 2004 WO 0117302&63%?%@%’%%@%3“&%%‘1\/3 fsyppgsitoriey @gewithcal | v
"effective amun@“d?““&“‘ﬂls‘éﬂl’@'w!ﬂv@ftsyﬁp@psmi:eabu‘treramdﬂliwél‘;’(c&ﬁ&)oh@&hﬁ%e a

single treat nenéne%sfopfe@{ap&eﬁp&y, can-include a series of tréatnents. In a
'preferred exarrple a subject 1S treated with anti body, protein, or

pol ypept i de i n t he If apgfanbedimsa Hbeemvabmuﬂouﬁds]axéﬂeﬁﬁedffﬁﬂi@nﬁ&@at% ght, one

weeks, rore pr e or s Lrp gl pid g SCRE e fﬁ&%@a&%ﬁen R
preferably for Iﬁlgt’.ﬁ? formulation, dchglingduidlents mdnucdobnca,ﬂ:suﬁtehﬂeh@% &hat ed that
Ehe 1(:affe;:tlve @Sd@&d@fﬁle%‘iﬂcbﬂ%legﬁf pe? JIéde u%?gcﬁ{a%

reat men may i ncrease -or decrease Over RFI

treat nent. des, polyglycolic acid, collagen, POIYOIthowters, and polylactic acid.

20 Methods for prepa;'atlon of such formulations will be apparent to those skilled in the art.
The materials can also be obtained oommercially from Alza Corporation and Nova
Pharmacenticals, Inc. Liposomal suspensmns (including liposomes targeted to infected
cells with monoclonal antibodies to viral antigens) can also be used as phampaceutically

~ acceptable camers These can be prepared accordmg to methods known to those skilled

25 in the art, for example, as described in U.S. Patent No. 4 322 81!

It 15 especially advantageous to formulate oral or parenteral composmons in
dosage uniit form for ease of administration and uniformity of dosage Dosage unit form
" as used herem refers to physxcaﬂy discrete units suited as unitary dosages for the subject
) to be treated, each unit contauung a predetermmed quanuty of active compound
: 3o . calouiated fo. produce the desned therapeutic effect in assoclanon w1th the required
L phannacelmcal carrier, 'Ihc speclﬁcanon for the dosage unit forms of the i mveutlon are
o _- | dlctated by and dn'ectly dependent on the umque chaxactenstlcs of the active. oompound



dosage may result and becone apparent fromthe results of diagnostic assays
as 10 described herein. The present invention enconpasses agents mhlch
- modul at e expression or activity. An agent nmay, for exa %)ctcﬁ)% ?O

nol ecul e. For exanpl e, such small nolecul es include, bui are o n1ted
to, peptides, peptidom netics, am no acids, amno acid anal ogs,

pol ynucl eoti des, pol ynucl eoti de anal ogs, nucl eoti des, nucl eoti de anal ogs,
15 organi ¢ or inorganic conpounds (i_e,. including heteroorganic and
organonetal lic conpounds) having a nol ecul ar wei ght | ess than about 10, 000
granms per nowe 01gsgani c  or inorgani c conpounds havi ng aronusmub@s wei ght

| ess than about 5,000 grans per nole, organic or inorganic conpounds
having, a nolecul ar weight |ess than abou% 000 grans per nole, organic
or inorganic conpounds having a nol ecul ar %elght | ess than 20 about 500

Porm of such cRmu PRt pERLSER Rl S5t MR BRI beBERGhe €t

nmol ecul e agentgfmﬂqmﬂmwngupdnmammmmhamnmdﬁﬁamaﬁwmmanéﬂHMhmﬂmk ken of the
or di nari ly skilled f*tz%ncﬁﬂe %ceéé.lnar |€Sﬁdﬂor res ar c€e The se(s) of

the small nol ecul e mn r exa ntlty,

si ze, and condlﬂmﬁm&mmmmwmQMﬂmﬁmumﬁsmwﬂnmkm@ﬁhagxﬁﬁmMJaﬁmﬁﬂegfﬂﬁther

(1 appl i cabr o, Srempfil e PBsY Ol BRI IPRR e Popmidionod Featishe e

mol ecul e to havﬁleupmaﬂyeaﬁactwbm m%oﬁfhbpnpulpﬁﬂnyp’ﬂpﬁdo&eraﬁcﬁ bétlv€en toxieaid on.

Exenpl ary doses M ol Bl £r ogr.am amunt s f the.smal
nol ecul e per kF %g%an1o%h; ec 8Fwnlﬁ§ i Sﬁ ﬁp Hs3ato 1 n1crogram
per kil ogram t oLBSOBDS0.. Gﬁhmﬁmﬁmnﬂmmq@m&ﬁhqpéhmﬁmﬁﬁgma&ma&hﬁdﬁn&ﬂ

m crograns per ki rkil ahout 1

i or ogr am per Mgﬁl%%ﬁ At St galtcol Hd B ol i PP ey ARG

Oct ober 20041 M@mmwwmwm&ommmmmmm@m t hat
appropriate dosgg.:0f.. qﬂgg Yol t he ot.en of the snal
nol ecul e with respeqblbgm;b %%ﬁbssf%%ggggan .vF¥?‘3ﬁm§&d ated. Such
appropri ate doses makhe Eswhﬁmadmuélm@mmhemﬁsmdymndeﬁmhahﬁdbaﬁkehn When
-one or nore of &ﬂ@ﬁ é qg$ hﬁa b n1n|s ered to anlnal :
‘(e.g., a human)f o%? ereto Sg% ﬁ?.;g ex rt"e'sgllhg OBES USSP ‘fof]?‘)?ﬁadgg

pol ypépt i de or nw&rﬁxwﬁumdmgwﬂwculaummmOmﬂmhmludeﬁxa,EDEeta@thlhﬁar| an,
or researche o s t flrst
subsequent | yisl m‘é"a@’iﬁ%‘gﬁﬁwgﬁf‘%nu %glﬁu%]ﬁﬁén?prﬁ%%%{?mgu 3%%‘?33% orm
obtai ned. In addﬁﬂpbmdandthelmmmnmmedt Rer amp ewizficued dedén thevel for

any particular nﬁ@oﬂ%tbé#j@éﬁ%,tﬂ@daémﬁm FHPAR Bs'@h beENinea i BRI S -

U-.

I ncl uding the activit
from cell culture assays. A dose may be formulated in animal models to achieve a

circulating plasma concentration range that includes the IC50 (i.e., the concentration of
20  the test compound which achieves 2 half-maximal inhibition of symptoms) as
determined in cell culture. Such information can be used to more accurately determine
usefiil doses in humans. Levels in plasma may be measured, for example, by high
performance hqmd chromatography.
. As defined herein, a therapeuticé]ly effective amount of protein or polypeptide
25 (Le., an effective dosage) ranges from about 0.001 to 30 mgkg body weight, preferably
'~ about 0.01 to 25 mg/kg body weight, more preferably about 0.1 to 20 mg/kg body
. welght, and even moreprefexably about 1 to 10 mgfkg 210 9 mg/kg, 3 to 8 mg/kg, 4 to
7 mgfkg or5 06 mglkgbodywelght. The skﬂledarhsanmllapprematetbatcertam
_ . }factors may mﬂuence the do-sage reqmred to eﬁ'ecuvely treata subject, including but not
30 hmited to the seventy of the dlsease or dxsorder prev:ous treatments, the general health
R andlor age of the sub_;ect, and other d1$eases present. Moreover treaiment of a subject



10 the specific conpound-enpl oyed, the age, body wei ght, general health,
gender, and diet of the subject, the tine of adm nistration, the route of
adnministration, the rate of. excretion, any drug conmbi ngij@fendMhokhe
degree of expression or activity to be nodul ated. Further an antlbo y
(or fragnent thereof) may be conjugated to a therapeutic 15 noi ety such as
a cytotoxin, a therapeutic agent or a radioactive netal ion A cytotoxin or
cytotoxic agent includes any agent that is detrinental to cells. Exanples
include taxol, cytochalasin B, gramcidin D, ethidium brom de, enetine,

m tonyci n, eMSpBSPBR, - tenoposide, vincristine, vinblastiPGEUSGOP4shi cin,
doxor ubi ci n, daunorubicin, dihydroxy anthracin dione, mtoxantrone,

m t hramycin, actinonycin D, 1-dehydrotestosterone, 20 gl ucocorticoids,
procai ne, tetracaine, |idocaine, propranolol, and puronycin and anal ogs or

honol ogs t her eof\hﬁﬂlﬂﬂ%@ﬁﬂi&ﬂﬁewénduﬂfdfﬁ%ﬁ:teﬂ%blyﬁéﬁd@‘8} atiibBdyicasl 1O
anti net abol i tesFé?E-}dgﬁF nmet hot r exat e, nmer capt opur i ne 6- t hi oguani ne,

cyt ar abi ne, %@FF“@@MM‘F‘H@? Jcamingludes sexigs of (j@%ﬂtﬁe g.,
mechl or et hami ne, thlm Qe fErddxale Gl subject TRtka Wil an@RBYTHd iR %rﬁo%%!b&da”d

| onust i ne (CCNU) cI ot hosphani de,  busul fan, 25 di brormrrannl t ol
st rept ozot oci n, otpepveen about . %%OM’HMV%%OM‘HW%W@I) ( DDP)
cisplatin), amt hét@%btfébbﬂ&&o(l@u@eks SRABEy bWk D (ofﬂptﬁi% mbrRLEBA0NY )eerf"nd

doxor ubi ci n) {) otics actin cin (for nerl actr no cr n

bl eonyci n, %\’Fré/ w EY%P%HE?E‘P%‘% “ta’t‘nél»c’a thecks; Ttod ents (e

g., vincristi neapgiebxatdd&aattafetdﬂaalve osa]ggmnﬁﬁ&!br Eﬁ,sorgt tyf)éb%détikté@fb}' on can be
ca

used for nDdlfyln ven bi ol ogi response, noiety 1s not to

be construed as™ ‘t Yt“%f‘@f""a%‘ RYFE e cayrse 4f H@?ﬁﬁﬁ@ﬁﬁ#"&%‘erﬂh@ﬂg&m

exanpl e, the dr dgsapoin etmnmdbecoaaeep@t@.tﬂo@theﬁwemagd&m%aﬁ% ober 2004
WO 01173028 PCT/ USqPFé 469 -56 possessing a desired biological activity.

Such protei nd? mg§/s° B for exanple, a toxin such as abrin, ricin A

pseudononas exot oxi me@ms&tmbkh@fnleaodmsses ag%nt@ﬁvﬁicﬁkd&dﬁhte Q:qﬁ‘e%sxoﬂ Mor
necrosis factor, h&ll nt.er f er.on, g inte feron nerve rowth factor,
R Sl

platel et deriv&H AESPLRop, for plseps, Eor examplepyuch

-bi ol ogi cal respmmulmdelﬁdeebﬁa&ﬁwmhlta&o, gtdee &:méwat%%laa&samm '
interleukin-1 i nt ukr n " 2" terleuldn-6 (I L- 6")., gr anul ocyt e
macr ophase col oﬁV %Ipﬁty?‘ﬁ‘g%ﬁ&y”(‘”f@ﬁ 98, n‘ﬁ’r"'ﬁ’i‘ﬁﬁ Susieatide aploas;

stinul ating facbmni¢ Gnégkig contoussiiey,. igh@ehelerbRh® and GEi0MetEs for .

conj ugating SUCh L her&gﬁ:}lt Igcatrdmlecuigwelght Qs:[slth%gg oei\l% 1&60% g\é'a\ﬁ:llspermole, organic

or inorganic compounds having a molecular weight less than about 5,000 grams per

mole, organic or inorganic compounds having a molecular weight less than about 1,000
grams per mole, organic or inorganic compounds having a molecular weight less than
20 about 500 grams per mole, and salts, esters, and other pharmaceutically acceptable
forms of such cornpounds. ¥t is understood that appropriate doses of small molecule.
agents depends upon a number of factors within the ken of the ordinarily skilled
physmlan, vetennanan, or researcher.” The dose(s) of the small molecule will vary, for
. example, depending upon the identity, sxze, and condition of the subject or samiple being
25 treated, further depending upon the Toute by which the composmon istobe
_ ) adm:msteted, if applicable, and the effect which the practitioner desires the small
S molecule to have upon the nuclelc acld or polypepude of the invention.
_ Exemplary doses mclude mllhgtam or microgram amounts of the small molecule
: per lulogram of sub_| ect or sample wetght (e.g., about 1 microgram per kilogram to about
30 500 mﬂhgmms perk:logtam, about 100 mlcrograms per kilogram to about 5 milligrams
. : per kllogram, or about l mlcrogram per k]logram to about 50 mlcrograms per kilogram.



known, see, e.g., Amon et al, "Mnoclonal Antibodies For |Immunotargeting O
Drugs to In Cancer Therapy", in Mnoclonal Antibodies And Cancer Ther apy,
Reisfeld et al. (eds.), pp. 243-56 (Alan R Liss, Inc. 198H) tob—g,ldo?grom et
at., "Antibodies For Drug Delivery”, in Control I ed Drug Deliver

Ed.), Robinson et al. (eds.), pp_ 623-53~ (Marcel Dekker, Inc. 1987);
Thorpe, "Antibody Carriers O Cytotoxic Agents In Cancer Therapy: A

Revi ew', in Mnoclonal Antibodies' 84: Biological And Cinical 15

Appl i catlons Pinchera et al _ (eds.), pp_ 475-506 (1985); "Analysis,

Resul ts, And ¥OPUPES pr ospective Of The Therapeutic Use @CTRERBI6abel ed
Ant i body In Cancer T herapy", in. Mnoclonal Antibodies For Cancer

Det ecti on And Therapy, Bal dwin et al (eds.s5,- pp. 303-16 (Academ c Press
1985), and Thorpe et al., "The Preparation And Cytotoxic Properties O

Ant i body- Toxi.n @rtﬁeug:&émie:smbﬂﬂﬁtlﬂ@fopnﬂe&oses ¢¥4 shilPmoRcild 8édd wfon the

Al ternatively, an antlgﬁ ‘gglggjfes%gt to a second. antlbodytoform
an antibody hef&FBES @é‘f‘@mg?c & e SXRfEISIOR AT RetiEtty o be ajpdulpgsd.

4,676, 980. The ﬁudi@pmpﬁmdosmhepwcn&mmedmgmmysmmﬁm nagEbgd into

vectors and used_ _as ne t vecr Gene therapy vectors can be
delivered to a sﬁﬁméec??ﬁ‘ﬁV “Pﬁ F aﬁﬂl“i‘%ﬁ%‘ﬁ & dhvmanY iy |

adm nistrati on @ﬂhetohhcﬂulaﬁa:mﬁﬁsmﬁoaﬁdﬁvﬂﬂ@aﬂar Qﬁd@&xﬁx&l@fs@@iﬁ%ﬁﬁbc i nj ection
(see e.g., Chen ef &l é 9'8%’ Nat | ad Sg%)f USA 91: 3054- 3057). The
phar maceut i cal  SFERIP-1PIYEC Vf’ﬁﬂnf’d‘éﬁé”feﬁ"éf prmpleapestEbedle t he gene
t herapy vector neiamralyamé@baiﬁ:ﬁ,dibkdqmﬂy CAUIPhtA 8n Finel €l ease
‘matrix in which__ the p ¥ vehi C| e i dded Alalipgpnafl vely,
~where the conpl &FE° %é’ %@F‘?\If@r“g& b‘t‘%‘\‘“d?ﬁﬂ“ddga ostie forephm
reconbi nant cel bamctdargmmal ﬁﬂajemmnalbpeﬂeﬁlﬁdara&anétﬁeftﬁ&orﬁhﬂn@ﬁ%ta% of
prefar at |2(2)ncgéi tt)l'lnd e one‘w%e%rr% &%I | s I ch, produce the genxra?ﬁégg}élvelry
system ober P U§E¥P€ ?M’@g g5pder i ca
conposi tions Canfﬂlesuhj‘ﬂst,ﬂiéeﬂhelolﬁadmmﬁﬁiﬁbtgﬂﬁd’mutaaﬁdﬂmlﬁﬁmdﬁ,ﬂ&aﬁﬁef t oget her

with instructio n| st at.ion. Uses .and Mpet hods, of the I nvention
5 The nucl eic ac@:i;"dm% an %@g{o& X‘epﬁl?%?ee‘?fﬁxﬂfﬁgﬁ’ﬁf‘%%@yt&ha ant i bodi es

~descri bed herei modduedbe used in one or nore of the follow ng nmethods: a)
screening assays; | Sl Ve % %’3 di a nost.i c assays,
prognostic assays, Pr%m b%arlllé o "Qﬁi‘ pg’m‘y ﬂﬁ%‘g‘é‘ﬁ%ﬁ“%s) and
c) . nmet hods - of5 t meitynmph as(aaytptoxid, hmeapaﬁbagenmiquwaemyﬁaﬁﬁdnch cybsios@escr:i bed
herein, a SLIC il! &Eo%}ﬁd &e& mctltpa%s :Imrjlfvaggn h]at 139 aﬁ-sjmt%n 1o cellgnéxamp{es include
taxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomyecin, etoposide, 1
tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, dihydroxy
- anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1-dehydrotestosterone,

%

20 glucocorticoids, procaine, tetracaine, idocaine, propranolol, and puromycin and analogs
or homologs thereof. Therapeutic agents include, but are not limited to, antimetabolites
(e.gz; methotrexate, 6-mercaptopurine, 6-thioguanine, cytarabine, 5-fluorouracil
decarbazine), alkylating agents (e.g., mechlorethamine, thioepa chlorambucil,
melphalan, caﬁnustine (BSNU) and lomustine (CCNU), cyclothosphamide, busulfan,

25 dlbromomanmtol, sfnaptozotocm, m1tomycm €, and cis-dichlorodiamine platinum (II)

' - {(DDP) clsplahn) anthracychnfs (e.g., damnorubicin (formerly daunomycm) and

x doxomhlmn), anublotlcs (e.g., dactinomycin (formerly actinomycin), bleomyecin,
e mlthmmycm, and antbramycm (AMC)) and anti-mitotic agents (e.g., vineristine and
o wnblasime) _
o _:_39_: 'Ihe con_]ugates of the mventlon can be used for modlfymg a given biological
o Z'.f. " response, the drug mmety js not to be- construedas limited to classical chemical
o N therapeunc agents. For example the drug moiety may be a protein or polypeptxde



10 the follow ng activities: (1) interacting with a non-SLIC- 1 protein

nol ecul e; (2) activating a SLI G 1-dependent signal transduction pathway;
(3) modul ating a PSGL-1- dependent signal transduction paidWayhe

nodul ating intercellular adhesion; (5) nodulating PSA-1 association with
t he- cyt oskel eton; (6) nodul ating cell activation and/or proliferation; and
(7) nodul ating cell migration- 15 The isolated nucleic acid nol ecul es of

the invention can be used, for exanple, to express SLIC | protein (e.g.,
via a reconblnant expreSS|on vector in a host cell in gene therapy
appl i cati ons¥OPB %t ect SLIC- 1 nRNA (e.g.:, in a biol ogPECHISHAME ) or a

genetic . alteration in a SLIC 1 gene, and to nodulate SLIC-1 activity, as
descri bed further below. The SLIC 1 proteisgs can be used to treat disorders
characterized by insufficient 20 or excessive production of a SLICG1

substrate or pr posestinga defreFbiblogitaliabiNi®) B&hSrotbifls mapbilid %zl}ﬁ) Sl | '
proteins can besﬁéﬁed to screen fé) nattgr al | yr%ccu???ng SI’_ﬁ% s1 P es,

to screen for dftig< B s %M%@@h@éﬂ@ﬂmrm%msychm wel | as
to treat disor dem:n&msmﬁmnﬂgﬁ iierteros, Bhh k@R %W@élg, Mﬁrégfggcgctl on of
|ch e de

SLIC- 1 protein orv rod C |on of LIC1 protein forns creased,
aberrant or unvxaerf é&%ﬁ‘ﬂﬁ?ﬁé’aa%a@l_pc @Qﬂ(’lﬂh@@yp@nmhﬁws n
(e.g., P-sel ectamhgt, Yﬁmlﬁ'iﬁﬂﬂhoEBMm&ﬂﬁﬂ&ﬂ-ﬂQﬂ-lﬁb‘ RIS ligB -

- i sease

i nflammat ory or e m di sorders (e.qg., anmat or ovel
ul cerative coli f“te%%? 82%6? %“gteql%’!lﬂ? P@O@(miilﬂ?ng fagiet ("EMEGST")) |
syndrone, peri tg:anﬂlm@tedolmgsﬁﬂilﬂhﬂ@mﬁr -CSF't)*Hif%th fgpgndicitis,

septic shock nephri oi dosi g, rheunat0|d arthritis, sar00|d05|s
_scieroderma, infl an#fs]?)‘?‘?'g%* OF geugafinesuch therapaytic mpiciyrip paibadicorg well sease,

i mrune def i ci enknowdl seyeierAmod & af), "Mdﬂb&anaﬁﬂﬂﬁﬂa&ey%ﬂ[&m&othﬁ Qﬁqﬁllug ency,
- severe conbi ed |(EQ;1run efiGi eﬁﬁ'% §) | upus, polymyositis, ~Rel ter
syndr one, psor|a5|s ggf%? - WW&%@H@S“@QT@PBMQGMIV\D
81n3028 ?8 PCT(edSD1i. 29368 (Alai Ri T/ NR. WESOHESm ARd ﬂﬁ&%ﬁﬂ?gﬁ tive
i seases (e.g., Qi ea poi eti C or thronbotl
di sorders (e.g &ﬁ§éﬁﬂo§dghﬁm$§%§%&"gr%dg 8% ¢/@h (Edséarl?@nﬁ?é -53 yrphona,
-ltﬁ%ﬁ‘rr)nogyt ggr;r@&hcdm@akkenw lemmmhmPe m?and dlr(?easﬁoﬁua%d nherm il a); 5.
car di ovascul ar g@g@g gg ét}nlga’?%y"é‘g}%“g?‘g@r%o?& legicabArd Chinigheni a :
re]IcOFrf US][ on 15nj &ppfications, IPamimam] (EKB@J fp- SIsSVETBBSY, eﬁﬁﬂﬁﬁslr(r%ullt@Ahﬁ%ﬁle i
i nfl anmat i on, enodel.in ary mcroenbolism congestive
heart failure, ca%g% onycygvgg‘f%mprtr‘ ?{fRé&f’%P%}e thadly /Canses Therps, iheak t
di sease, angi naMmealtﬁelmbodleBFommmt&hoﬂAﬁmﬁré nBalMﬁQle?éds)a)[S ery
I Va

di sease, and athgr [ 0Si C IuI ar proli ration
adhesi on, ‘ﬁﬁ I%%‘%;ﬂe P?st 1%9 ‘? horpe eral0 "The Preparatlon And Cytotoxic

Properties Of Antibody-Toxin Conjugates”, Immunol., Rev., 62:119-58 (1982).
20  Altematively, an antibody can be conjugated to a second antibody to form an antibody
heteroconjugate as described by Segal in U.S. Patent No. 4,676,980.

- The nucleic acid molecules of the invention can be inserted into vectors and used
as gene thempy vectors. Gene therapy vectors can be delivered to a subject by, for
example, mtravenous injection, local admmlstratlon (see U.S. Patent 5,328,470) or by

25 stereotactic m_]ectlon (seee.g., Chen et al. (1994) Proc. Natl. Acad Sci. US4 91:3054-
3057). 'I‘he pharmaceut:cal preparatlon of the gene therapy vector can include the gene
therapy VCCtOI inan acceptable diluent, or can comprise a slow release matrix in which

-,the gene dehvery veincle is imbedded. Alternatively, where the complete gene delivery
3 vector can be pmduced intact from recombinant cells, e.g., retroviral vectors, the
.30 . pharmaceutlcal pmparatxon can mclude one or more cells which produce the gene
' f_dehvery system. ' '



10 grom h, differentiation, or mgration disorders (e.g., carcinona,

sarcoma, or |eukem a; tunor angi ogenesis and netastasis; and henatopoietic

~and/or nyeloproliferative disorders)). In one enbodi mentay dégbepant

i nvention provides for the use of the SLIC1 nucleic acid and protein

nol ecules to identify a therapeutic nolecule to nodulate the 15 activation

of cells expressing SLIC- 1. In another enbodi nent, the present invention

provi des for the use of variants of SLIC 1 nucleic acid and protein

nol ecul es (e.g., art donminant negative SLIC | nolecule) to nodulate cell

proliferati oWOoe/ges foll owm ng novel exogenous gene del iPceUgt1OI6gENE

t herapy. Moreover, the anti-SLIC 1 anti bodies of the invention can be used

to detect and 20 isolate SLIC- 1 proteins,sf0 regulate the bioavailability

of SLIC 1 proteins, and to nodulate SLIC 1 activity. A Screening Assays;

The invention provi dﬁeﬁdﬁo&ﬁﬁal(o@inmlﬁogg%rb@@miugwﬁé%&aﬂ )?a k,[screenl ng -
ate or'tes

assay") 25 for d dentlfgge n9 dul at.ors i ., candi conpounds
or agents (e.g, Bﬁ% gdpdnisteghien- | nol ecul es or ot her

drugs) which bi nd to SLIC 1 prote| ns, have a stinmulatory or inhibitory
effect on, for &% | e L] G 1 Exzressmn or SLIC-1 activity, or have a
stinulatory or i-ﬁm CHCI9Yr exanpl e, the expression or ‘
activity of $LIC 1 ThimicleRtagid néfecules, pFot@ie ]gx‘éféﬁ%hﬁﬁ es, %Ja%nm%ﬁmﬁnt Ion

i i

provi des assays for reenin didate or test co are
substrates of a &t Wﬁ%@@gﬁ“ﬁ%%@ﬁm ﬂleéf?uomnglnmjh@ald)ycremtgl ve
portion thereof assaysabpirbiidtive feaidin Stik says for 22
Cct ober 2004 wo 0 migf%gﬁT usal | dlég%Qtlsé’éré%Enqrﬂ&oéﬁa% é{fsﬂe%ﬁ est

. conpounds whi ch “DI'fA m%et{cﬁeﬂﬂéélmﬁh@%? Oﬁfmane@[&g}therﬂrwuem or

pol ypepti de or Ipraphylgiticylak viesafbddhereROs 811001 ﬁrtaﬁfn%@{he BridnSRL oneS PR ’}ds of

t he present ventd.on .can b.e obt ai ned. usi ng any of € nuner ous. Oﬁep oaches
i n conbi nat o??a&elfjlg @bj]é f‘ﬁﬂﬁgf”ﬁhtiﬂ‘él'érl “11Pfﬂféinlmhlwgle @)ool ogical S

libraries; spat aaivhtgm@ﬂmeas@bérﬂ heﬁsdﬁcﬁibh odit tlxggﬁwﬂﬁpase
I|brar|es syntg m? éﬂ}ﬂf%{ﬂg tho S re ri deconv utio

' one- bead one- co%% Vit ‘?‘{;E %ﬁ“@%ﬂﬁﬁ&qeﬂlﬂﬂﬂ@hw%@t hods
‘using affinity mﬂdmd@mmmhs@w@mecﬂmeﬁh &Jﬂm% Al XioaPproach
is limted to pﬁ:?c{fér ?Oﬂflbrar i W%Hi e the other four approac Ses ar e
applicable to péep f’éﬁ Do Migptiadng| | nol ecul e |ibraries of
conmpounds 101§ Lam mmm&mmwmamam@wgnmnc&@bé&@i ﬁﬁﬂ@h% of

met hods .for t.he of .nol ecul ar |jbraries can be foun
’@F&g gﬁ% ISPIOIﬂlﬂ {e.g, via a recombinant expression vector in a host cell in gene

therapy applications), to detect SLIC-1 mRNA (e.g., ina bmlogmal sample) or a genetic
alteration in a SLIC-1 gene, and to modulate SLIC-] activity, as described further

below. The SLIC-1 proteins can be used to treat disorders characterized by insufficient
20 or excessive production of a SLIC-1 substrate or production of SLIC-1 inhibitors. In
addition, the SLIC-1 proteins can be used to screen for naturally occurring SLIC-1
substrates, to screen for drugs or compounds which modulate SLIC-1 activity, as well as
to treat disorders characterized by insufficient or excessive production of SLIC-1 protein
- or production of SLIC-1 protein forms which have decreased, aberrant or unwanted
25 activity compared to SLIC-1 wild type protein (e.g., P-selectin glycoprotein ligand
. associated disorders such as inflammatory or immune system disorders (e.g.,
o mﬂammatory bowel d:sease ulcerative colitis, Crohn’s disease, leukocyte adhesion
dcﬁclency II syndrome peritonitis, lung inflammation, asthma, acute appendicitis,
- septl_c sh_ock, nephritis, amyloidosis, theumatoid arthritis, sarcoidosis, scleroderma,
| .'30:‘_. Iupus, "pol]?myc:sitis Reiter’s syndrome, psoriasis, pelvic inflammatory disease,
. inflammatory breast discase, orbital inflammatory disease, immune deﬁcxency disorders

Co : (e. g HIV, common variable mmunodeﬁclency, severe combined 1mmunodeﬁ01ency),




art, for exanple in: DeWtt et al (1993) Proc. Natl. Acad Sci. U S A
90:6909; Erb et al. (1994) Proc. Natl. Acad Sci. USA 91:11422; Zuckerman
‘et al. (1994). J. Med; Chem 37:2678; Cho et al (1993) Sri©8©Berighsl303;
Carrell et al. (1994) Angew Chem 15 Int. Ed Engi. 33:2059; Carol/ et al
(1994) Angew Chem Int. Ed Engi. 33:2061; and in Gllop et al (1994) J.
Med. Chem 37:1233. Libraries of conpounds nmay be presented in solution
(e.g., Houghten (1992) Biotechniques 13:412-421), or on beads (Lam (1991)
Nat ure 354:82-84), chips (Fodor (1993) Nature 364:555-556), bacteria
(Ladner USP 3VO®IH380), spores (Ladner USP 20 ' 409), pl ade€rasoymudl et a
(1992) Proc Nall Acad Sci USA 89: 1865-1869) or on phage (Scott and Smith
(1990) Science 249:386-390); (Devlin (199Gg._Sci ence 249:404-406); (Cwirla
et al (1990) Proc. Nail. Acad Sci. 87:6378-6382); (Felici (1991) J Mol.
Biol. = 222:301- mhmﬁbaﬂm&m,%u@ﬁ@rédeﬁdn&aﬁ%%@é FERGheidlEr Afga | S 2

cel | - based assa¥”9% whi Chlbtﬁropﬁ) 25 expresses a SLIC1 prot€&€ n or

bi ol ogi cal |y act¥f Simds W@?@@n@&éﬁ“@ﬂﬂﬁdﬁﬁa%@@sﬁo@ﬁmm and
the ability of hﬁmﬁ,eﬁi hﬁﬁﬁ;ﬂmk&dml&

det er m ned. DEtghr @) 3 g‘ﬁ alta)qﬂ/rto of the tes D?o&nggﬁ%ﬂgﬁfe%ﬁ% (Trgﬁé SLICG1
activity can b&THPRSHRTS trem Yoy lgbrandfiscaseasnsi hemoptikia)pat t er n of
protein tyross neardiamm sydna&k&ﬂhrﬁ@ Qfterfosb18RKE)| of PSGL-1
in a cell which, E es @Y 8 SLIC 1. (yTheeceII fét&hgélgrrpl gﬁé&tlhnﬁ@é

nmammal i an ori gi HE50 fsteresiy atteaial 1 gzm&q%wwﬂqmﬂmdauagzsozs

PCT/ | S01/ 09469 cmcﬁi&mbbﬁs}h,eﬁ EdRoe ﬁé%&tfmﬁﬂé'rﬁ&’dﬁﬁt b C1
binding to a su strate “%{ftwfiﬁ bll’:]g to SLIC | can al so determn d.

“Deternmining the: ﬁ%’i"t"l"f’ﬁf ISEase BB B IRFEEsiQR, mﬁﬁ‘&{ﬂlﬁﬂ!ﬁmg&qmomm ng to
a substrate canaﬂmy&e@mﬁdﬂtmclerhﬁé) SRS prélife Ldn%ho |G 1

substrate vmﬁ dlg@ft‘esotope or _.enzymati c | abel suc that |n |ng of the 5
SLI C-1 subst at 5“’ feaiation, or mpisraion disordats fe. By caueinarea, sarepmaner leukisiac d

SLI C-1 subst r at eumdr Bngiogemsi bitkmetAtdsR] Hdhbmebyoictdlah@ot mpQbibgicoup! ed with
a radi oi sot ope gﬁs?f? z%matlc | abel to nonitor the ab|I|ty of a test
conmpound to nod BY5L1 G| bi ndi ng to a SLIG1 substrate in a conpl ex.

‘Determning the abi IIn'm)ee&iboﬁiﬂﬁnﬁ&ﬁbre@éhﬂﬁﬂbﬂtﬂn&:ﬂwﬂe@ﬂmﬁ'eh&thﬂeéﬂLIéQ
acconpl i shed, for e & ? ﬁ n ”}:ﬁ‘}gc npound wi th a radi ol sot ope or
10 enzymatic | aB%io Eﬁ@m Y EX‘b‘i" B‘F')‘hﬁi iden %tiﬁ’ﬁ@%ﬂ?&l‘tl‘@‘ﬂsﬁ‘?@@%ﬁebe
det erlm' ned-.bys el:gﬁratmhloﬁ@pllk h@résﬁbgﬂilﬁd:-ﬁuh&dth&@ﬁﬁ&ﬁ%dn tH%ﬁrld‘egf'iH{r&xﬁ n FOT
exanpl e, conpoup rate can be | abel ed with 1251,
35s, 14C, or 3%#"%‘9%‘%8‘%%?3?8&??“1‘6?%5‘1&&. %@Hayl% agd profepmplagnicsi(apippe ¢
detected by di rémmﬂmu@w@mt:&rmemosﬁddam@mEwlg&ﬁoﬂtéé |f@ﬂdvﬂﬁb countl ng-
Al ternatively, npounds can J)E enz cally labeled with

€Xogeiious gene delivery or gene erapy

Moreover, the anti-SLIC-1 antibodies of the invention can be used to detect and

20 1solate SLIC-1 proteins, to regulate the bioavailability of SLIC-1 protcms andto
modulate SLIC-1 activity.

A, Screening Assays: )
The invention provides a2 method (also refersed to herein as a "screening aséay")
25 for identifying modulators, ie., candidate or test compounds or agents (e.g., peptides,
: pgpﬁdomhnetics, small molectﬂes or other drugs) which bind to SLIC-I proteins, have a
- stimulatory or inhibitory effect on, for example, SLIC-1 expression or SLIC-1 activity,
- or have a stlmulatory or mlubltory effect on, for example the expressxon or activity of
SLIC-I subst:ate

B 307_:.. In one embodlment, the i invention provides assays for screening candidate or test
A 'compounds which are subshatzs of a SLIC-1 protem or polypeptide or biolog1cally
' acnve portlon thereof. In another embodlment, the invention provides assays for



15 exanpl e, horseradi sh peroxi dase, al kaline phosphatase, or |uciferase,
and the enzymatic [|abel detected by determ nation of conversion of an
~appropriate substrate to product It is also within the scouEcteberiZong
invention to determine the ability of a - ' conpound (e _g., a SLIC1
substrate) to interact with SLIGi wthout the |abeling of any of the
interactants. For exanple, a mcrophysi oneter can be used to detect the 20
interaction of a conpound with SLIC-1 without the | abeling of either the
compound or _the SLIC 1. McConnell, H M et al. (1992) Science
257:1906- 191¥0%L30%%ed herein, a "m crophysioneter" (e.8CTUSywesensor) is
an anal ytical instrunent that neasures the rate at which a cellacidifies
its environnent using a |ight addressabl e g9atentionetric sensor - (LAPS).
Changes in this acidification rate can be used as an indicator of the
interaction 25iedenagtamlidaRbh M BmposhdSihich bind ioratAbRGHEXRGE JENT . an

i Si contacting a cell expriessing a

assay is a cellg d assay conprising ¢ t .
SLIC-1 target n%ﬁ@gﬁ?@tetne".ré.l,yp%? @?_‘Pr@‘%?g"é%]ﬁﬁ@&ﬁ’@}‘owhﬁﬁo% Fhedast conpound

and det er m ni ngcdnipeuadsiolf the yiresdnt inventioR Shn KUFREHEA dsi anﬁf'&gﬂllf:ﬁhﬁe:()ﬁﬁ g,
stinulate or inhibit) .the acti,v':ty of the SLIC 1 target nol ecule.

Det er mi ni ng t he®BREIAFRSS A copabiato Brietieown inthe arhinelidingebiolegicalct i vi t y

of a SLIC 1 tsarietridypipagally @ddrasRabiepara Dt bBRE6h sofufl’ jes; Syt
deternitiing the ability of the SLIC-1 prot g'i ot solulon piheL EIoHr‘ﬁ_ fosi syftfetic
the SLIG1 :tabyay Difodt raurmgdeepqvglition; theygnedepdanerampemddibrausoetogsco - 61

Det er ni ni ng thmyﬁmm_mwmah&}u&éaﬁﬁyw@@ hQkieA! PRl didofCh' Ve
fragnent theregf, to bind to or mt_géﬁ,\ct_vvlth a SLIC-1 target nofecul e can
 be acconplishe gRRFoacg s limited fo.paptidke; Wprardss  whils dhe gifisy Bour enprasehes v ni ng

direct bi ndi ng.aﬂpﬁcahleﬂbWﬂé,ﬁ%@%ﬂdbﬁ%&ro@%ﬂ&ﬂe@ﬁl@ﬁb&ﬁ%c@%ﬂx}%&uﬁ fthe
SLIGL protein t big&éﬁﬂﬁr interact wth a 5 SLIC 1 target nol ecul e can
be acconplis edﬂﬁ’V’ HREEH L8 Peviley 4 the target nol ecdle. For
exanpl e, the activi Bramples Sfandiaagfi (HERY B4R ABRNE HIRHES &h BE thulY ifigL ect i ng
i nduction of a cel.lul ar Ire.shcf)f%e (i ﬁ chan%es in the tyrosihe
phosporyl ati on “ﬁ&‘%’ﬁéﬁp o Lt eedly (1033 4505 Vet icad. Spig ﬁyé 9099 %Extertt j vi ty

- of _al' AP }<i na’s ealof19%4) Rrec. NatlGldad s%i. USEICo €L i40m) zmékefdamﬁ)emlcmﬁﬁti ﬁ!ﬂdb '
catal ytic/enzy I C.AaGLIV] o) .arget_on_an 10 appropriate substrate,
detecting the irrﬁ%ﬂ"c??3#80&%8‘1‘%6@?&#"@8‘?@%@%@1‘HQE 8908 4pgew- Cheaponsi ve
regul atory ebeniantzdofgd. 3812058; atell ok (1991) ArpiiC Uhing IR CEL ERACHHORY. Adin -

det ect abl e markggn

e, . ife e), .0 etecting a target regul ated
cel lular response .Opleﬁ‘%yg{;ﬂiﬁ'o%f{e%ﬁﬁ)hb%ﬁ{qgm , an assay of the present
invention is a cel| 1firanes af@mypouids nshibe Presenth ifFolupibRlgl, Moakhib @bogi cal Ly
active portion %Iggrh%)fue} %“ﬁgﬂ*% cted wi %r%{da t@ﬁf t 5 . conpound and the
ability of the tes ot " B HcPersts (bR (8P Pdatrp 33§ ships (Fodor

(1993) Nature 364:555-556), bacteria (Ladner USP 5,223,409), spores (Ladaer USP :
20 '409), plasmids (Cull et al. (1992) Proc Natl Acad Sci USA 89:1865-1869) or on phage
(Scott and Smith (1990) Science 249:386-390); (Devlin (1990) Science 249:404-406);
(Cwitla et al. (1990) Proc. Natl. Acad. Sci. 87:6378-6382); (Felici (1991) J. Mol. Biol.
222:301-310); (Ladner supra.). :
In one embodiment, an assay is a cell-based assay in which a cell which
25 expresses a SLIC-1 protein or biologically active portion thereof is contacted with a test
. compound and the ability of ﬂie test compound to modulate SLIC-1 activity is
"determined. Determining the ability of the test compound to modulate SLIC-1 activity
. can be acco:pplished by monitoring, for example, the pattem of protein tyrosine
. phdsphorylaﬁbn and/or cytoskeletal association of PSGL-1 in a cell which expresses
' 30 . SLIC-1. The cell, for example; can be of mammalian origin, e.g., a hematopoietic cell.



biologically active portion thereof is determ ned. Preferred biologically
active portions .' of the SLIG 1 proteins to be used in assays of the
present invention include fragnents = which partici pat e d2r0étohsro@oi ons
with non-SLIC | nolecules, e g., fragnents conprising an i nmunorecept or
tyrosi ne-based activation notif Binding of the test conpound to 20 the
SLIC-1 protein can be determned either directly or indirectly as described
above{ In a preferred enbodi nent, the assay includes contacting the

SLICi' protein or biologically actlve portion thereof with a known
conpound whi MP Y& SLIC 1 to form an assay mixture, cEGTASEH$Ot he assay
m xture wth a test conpound, and determning the ability of the test
conpound to interact with a SLIC 1 proteidgp-wherein determ ning 25 the
ability of the test conmpound to interact with a SLIC-1 protein conprises

gﬁ (Ca:rrln ni ng tlhe abi Iﬁ@bﬂﬁoﬂtﬁﬁeﬁﬁp@ﬁ@%ﬂ%&é&ﬂ@fﬁﬁﬁﬂ%ﬁo@s‘ﬂsﬁekgﬁ 0
compound 1n anoPHar® ShiEaksenaft b Hmize aﬁgt%&?@né%efa%ﬂm@&%gééyém%d%ﬂ 2
tSthGI pr oteig mndﬁamsnm-mainumgmmmmf e ﬁb?&c?ﬁmgd férd§ : d t]i%zh a
est conpoun a Q e. test compound to nodul ate”(e.qg.,
stinulate or i F‘?Wﬂ%ﬁ&ﬁ'ﬁﬁf@%@@ﬁ@r@a@@ Br%ﬁl@hﬁbabbm@pg)p% cally
active porti osn Shﬂl‘—bafbsm-aﬁe desxmmmsbdemwb Pl tih fhe MBled SVIR1 sﬁb@?‘zté est
conmpound to nnd%%% Ctlv!ﬁt)éé% g@%g‘g PI‘O'[EI n can tl%e acconpl i shed,
for 22 Cctober 4 Fsé PHYT eaeeativi ni ng
the ability of la‘belttsmbﬁimtﬂ;&rabmejdfa&&t&dn?dmﬁdko%oﬁhia@ﬁ.l@ﬁr%gtggbgf@he by
one of the met hg qnscrl be@ﬁaﬁ et.erm ning direct bindin

e

. Deternining the & ﬁ%'ﬂ%‘?‘g'fyr?f%tﬁt%nﬂoﬁmbmm ?Ctlar get
mol ecul e can abaﬁehmhmlfoﬁiaﬂplawmgulﬁngﬁﬁ%ﬁb&% vﬁﬂ;(‘ahmﬁgmyt@gl Ggtime

(199) “Anai . “Cn Ry tas B e Uik o dpmetd a”deé«;g%be&%mm@d g,

Struct. Biol. 5d68%ing 6 labdied SEEH] bl in'aBbAplek SFe exidBiflE RS |
st udyi ng bi ospeglflc I nteractions in reﬂi tj_me, w thout” | abeling aﬁy’ of the
i nteractants (e HiC! Bibagssegan bejahelad 5&#&8&5‘@ ea:fI'LpEthnmulymof surface

“pl asnon  r esonamaRedIPRNY He MR %& 9{03 gt,ngrb
reacti ons bet ween %P"r‘l ogi cal 10 " nol ecul es. In a ter na gnbod nment ,

det ermini ng the® Q‘SPOB?MBhéIt?@%VG'&cﬁWGW@SF@ bermimmtpélytlﬂlelwl@mbyfory of a
SLIC-1 proteisn eamphehRasamn b&ﬁﬁ&e%ﬂﬁ‘éﬁfogﬂhgig&gofﬂgfe?agé b e Rhotdlfe S5 © 1

protelntofurhgg nodul ate the activity of a tream'eftectof
SLIC- | target @8&‘?@5‘1 teewaﬁ&ﬂn@fcqnw@%epfan@yroanatcné»sfeartmmctrml coul e

on an-15 appropri at &t{sars@%thlﬁﬁi%s%e@?ﬁlﬁrﬂeﬂﬁ&tghet%?ﬂlé‘%ﬂ@ pf the
effector to an aopng) %)Jeeate target can be determ ned as previ ously '

descri bed &, a SLIC-1 Substrate) to interact with SLIC-1 without the labeling of any
of the interactants. For example, a microphysiometer can be used to detect the

20 interaction of a compound with SLIC-1 without the labeling of either the compound or

the SLIC-1. McConnell, H. M. et al. (1992) Science 257:1906-1912. As used herein, a

"micro@jsiometer" (e.g., Cytosensor) is an analytical instrument that measures the rate

at which a cell acidifies its environment usmg a light-addressable potenhometnc sensor

e (LAPS) Changes in this acidification rate can be used as an indicator of the interaction
25 betweena compound and SLIC-1.

In another embodlment, an assay is a cell-based assay comprising contacting a
o cell aq:ressmg a SLIC-1 target molecule (e.g., a SLIC-1 substrate) with a test compound
‘ : and determmng the ability of the test compound to modulate (e.g., sumulate or inhibit)
. “the- actmty of the SLIC-1 target molecule. Determining the ability of the test compound
| 30 - to modulate the activity of a SLIC—I target molecule can be accomplished, for example

o :by detem:umng the abﬂny of the SLIC-1 protem to bmd to or interact with the SLIC-1
o target molacule



In yet anot her enbodiment, the cell-free assay involves contacting a SLIC 1
protein or bi.ologically active portion thereof with a known conpound which
‘binds the SLIG1 protein to forman assay m xture, contagtOB@gbéiE@SSay

m xture with a test 20 conpound, and determining the ability of the test
conpound to interact with the SLIC 1 protein, wherein determning the
ability of the test conpound to interact with the SLIC- 1 protein conprises
determning the ability of the SLIC- 1 protein-to preferentially bind to or
nodul ate the activity of a SLIC-1 target nolecule. In nore than one

embodi ment oW HNE3®Bove assay nethods of the present 25 RGTASSVGHS it may
be desirable to imobilize either SLIC-1 or its target nolecule to
facilitate separation of conplexed from upgpopl exed forns of one or both of
the proteins, as well as to accommopdate automation of the assay. Binding

- of a test conpound D@mﬁ:ﬁ&é%kbﬁhﬂ&ﬁﬁé@,@hﬁrekﬁ[&%tﬂiﬁggi&ﬁygcéﬁgﬁg%ﬂmprOtei n
candi dat

with a target mé)glec le,.i.n the presence and absence of a [oF:

compound, can b %‘E’gﬁﬁﬁ MdntFﬁctaf‘ﬁgl_‘%ﬁﬂ@e’s@@t%ﬁ’%b’%bffwmﬁh@ibmong t he
reactants. Exaﬁmfﬁﬁniﬁﬂloﬂslﬁéacr%ﬂ%ﬂiv%fd}r'lﬁ{ekkﬁﬁm?dﬁéd%inaiﬁzg R RliGig T €St tubes,
and mcro-centrif tubﬁs. | n one enbodi nen a fusion protern, can be

provi ded which & eHy yingthe ahility o the SEIG protsintobinditmer iperactonifis t 0 be
bound to 22 Gt cier-124004 iRt #3028 47 ﬂeh@@%@&ﬁﬁﬂ%thgﬁctﬁﬂgﬁ%ﬁ%%&a%eﬁor
g

exanpl e, glutathigne-S-transferasel SLI C-1 fusSion proteins o u i one- S

transf er ase/ t ar J¥elss ForFxprpfechectingy ofthe wrastnpleclensn be ditamizehbone
sephar ose beads deteSingTRhcigra akilulaplrespbRb (S, ol ges(iﬁthgltﬁ&sﬂe?h%%&yﬁg& vati zed
th the t'est conpoun

mcrotitre plates, vm#fghaﬁé t hen conbi ned w th ] or the

test conpound amAtER phyBFacekkarpreiny shangesin theragtnatg of pMAPLingseer aRlas C- 1

protein, and thesTRae; %ﬁb@@@,&ﬁr&ﬂ%&km%@%ﬁhﬁﬁéaﬁﬁmeﬁﬁgaéﬁﬁqOrrpl ex
. Fo

formation (e.lg. , at h%;jbol ogical, conditions for salt and p oW ng

i ncubation, t ea%%%t Trater drtsetipgths mmduchopof p eepartes eonsdermeprisiog a tagsire any

unbound  conponedpensiveReubmy élméﬂbﬁ@é&%@ﬂ&&%h&ﬁclﬁ@ﬁdﬁmwl ex

determ ned either _ di r'e(‘l{écl)_(% Ot‘é,aflﬁr&dl rectly, for exanEI e, as descri bed above.
€

Al ternatively, TR Gy §i5cting adaraigeguisicd gelivlas esponse.-nmt ri x, and t he
‘level of SLIG 1 bi ndIﬂ'g&tﬁothaﬁérhbﬂdkﬁénd%Qisﬂ?mﬁkpréb%ﬁt%eﬁﬁoﬁmﬁc@%% ques. -
Q her techniques for. i gﬂgﬂ]l i zi,m/n(g_ proteins on matrices can also_be used in
the screening é%‘é’&‘%a ~herofein & hiqlegically aetive poripn teregfis ppatacted with giestr ot e n
or a SLIC-1 11 acgepouidhalii shileof e israsatpolnids Gind td thé 811001 &ERinwgat i on aof
biotin and st re%t ?Vi.d' n. 15 Bi.oti Frgl tg& SLIC&I protein or target nol ecul es
can be prepared WBYBW’?\P?{F@‘% “ﬁi‘/ ergmed Ricterredhpiglegicallyiaptivetpedions ques
known in the ar bfﬂlesgrc-lbfoceﬁﬂsnyb@ﬁge@mdsé@soﬁi;eﬁre@nﬁmﬁﬁenqﬁé[&seﬁ%%sg&@rdu
L), and-inmobili zai-:ld ILn. the wells of _tsnt re%}j{vi di n-coated_96 wel
which participate in interactions with non- -1 molecules, e.g., fragments comprising

an immunoreceptor tyrosine-based activation motif. Binding of the test compound to
20  the SLIC-1 protein can be determined either directly or indirectly as described above. In

a preferred embodiment, the assay includes contacting the SLIC-1 protein or

biol_qgicaliy active portion thereof with a known compound which binds SLIC-1 to form

an assay mixture, confacting the assay mixture with a test compound, and determining

the ability of the test compound to interact with a SLIC-1 protein, wherein detormining

25 the ability of the test compound to interact with a SLIC-1 protein comprises determining
~ - the ability of the test compdlmd to preferentially bind to SLIC-1 .or biologically active
S portion thereof as compared to the known compound. ' _
_ In anothsr embodiment, the assay is a cell-free assay in which a SLIC-1 protein
_ : Of-biol§gicéuy-ﬁcﬁve ﬁorﬁon thereof is contacted with a test compound and the ability -
30, of the test compound to modulate (e.g., stimulate or inhibif) the activity of the SEIC-1 -
- protein or biologically active portion thereof is determined. Determining the ability of
" the test 'cdmpound to modulate the aqtivify of a SLIC-1 protein can be a;:complished, for



plates (Pierce Chemical). Alternatively, antibodies reactive with SLIC 1
protein or target nolecules but which do not interfere with binding of the
“SLIC-1 protein to its 20 target nol ecul e can be derivati 2eddiébdrPgosel | s of
the plate, and unbound. target or SLIC- | protein trapped in the wells by
anti body conjugation. Methods for detecting such conplexes, in addition to
t hose descri bed above for the GST-imobilized conpl exes, include

i mmunodet ection of conpl exes using antibodies reactive with the SLIC I
protein or target nolecule, as well as enzyne-linked assays which rely on
detecting anVOE@M2ymatic activity associated with the SPCDUSMOpEDt ei n or
target nol ecule. In another enbodi nent, nodul ators of SLIC 1 expression are
identified in a nethod wherein a cell isgantacted with a candi date
conpound and the expression of SLIC1 nRNA or protein in the cell is
det er mi ned. . The ekaawdd, by Beterspiins i Sbiligof @b KEIL1 protitf3ihadb 2 BERL FL@U‘ the

presence of the s conpared to the level o

expressi on of Sﬁ:%clql gﬁk&%&‘%‘ﬁgﬁfh&‘FWH]éovﬁﬁ%‘éﬁ@En’aﬂgﬂﬁﬁctb@ﬂdgdate

conpound. The mwdnﬂatg@lmmpm mo-ltﬂ?&anl@&bm&ﬁrhtSLmﬁ%@&n?ol&Bﬂwt or of
SLI G- 1 expressi ' g&?rl son. For exanpl e, when expression

of SLIG nRNA Og@ F T"é?‘HP‘fS ogy Guch B\sabtime Barwleatey BGCOD469 - 64
greater (stats sﬂmﬂa&ﬂ@[&bwbﬁm&ﬁ}ﬂwwﬁﬁﬁ:&@fb(l@9i)hﬁmptﬁ§ﬁr6§93 odd3e

andlt d?t edcorrpOtéJLél‘{i$ h%tr}:ét({b&s)éﬂ_?%?p?nce tr:e canqc:ij%(gate co OunéBIA"lsa
identified as a SOyl 5 b nAsyeed

Al ternatively, Wamu@yms b@ipeaﬁbﬁmhcﬁ&ﬁ%&rm@w&&hﬂhbbﬁl agéafthe
(statistically t%e?'f'(:@ é?'l(t §h@|nnthe presence of the candi date
conpound 5 t han™ A4 cere gesithe apticalpRbepemanan pEsurfersiplasbprd as an
i nhi bitor of SLieSsrhnce (RN @hb@ﬁ@ﬂwﬁlﬁﬁ&h@ﬁ&r@ﬂ-um'@}ﬁmhé‘dé%wﬁén@!ﬂbgbé MRNA

or protein e I’eSf ninthe cells can be determ ned by neth escri bed
“herein for ﬁ‘ae%u G nmRNA or ‘protein. In yet anot her aspect of the
i nvention, the SLI Chlanﬁﬁtc@ﬁﬁh;ﬂ&n!ﬁﬂﬁndﬂ@d&t&ﬁﬂnﬁé bsitity of 4 td3f 'ﬁlﬁimi n a

t wo- hybri d assa ee:h see . Paten
5,283, 317; Zer v Eie a"?"i%é’gj‘ %fp%@fnmbwmmw determiping (hf993) J.
-Biol. Chem 26&mﬁm&esm4pro&armmrﬂﬁma&mat4ﬁ89@n tBb] RFRAE MG Sfector of
14:920- 924; Ivvabggfe a %‘39? 3 %9 1696 and Brent
W)94110300), to* {‘%F%?%‘P &Fe- JPb TR gieffector molepylie et atct wi t h
SLI G 1("SLI Gs1 @pmjmatgtqrg@bmb&&kteﬁﬁ:ué&&ﬂ:@bhd&@ of tiRRefeddér@o hilB }O&E{e 15 in
SLIG1 act|V|ty Sych SLI.C-1 hi ndi nﬂ‘{;ﬂ’ terF‘ﬁ are also likely to be
e

i nvol ved in t he™ 85t GBS SPPBR G BrY SLIC- 1 proteins or SLIG .
targets as, for exarfpbaanotﬂmmrbbdiﬁamﬂié&nm%sSs@}m&d&slc@:ﬁctﬁEQSERﬁﬂ

si gnal i ng pat Mgy o/ beE ALY SV postiSlthersar i S oSt S i, | kel
SLIC-1 protein to form an assay mixture, contacting the assay mixture with a test '
20 compound, and determining the ability of the test compound to interact with the SLIC-1 -
protein, wherein determining the ability of the test compound to interact with the SLIC-
1 protein comprises determining the ability of the SLIC-1 protein to preferentially bind
to or modulate the activity of a SLIC-1 target molecule.
' In mdre'tha_n one embodiment of the above assay methods of the pr&scn't ,
25 invention, it may be desirable to immobilize either SLIC-1 or iis target molecule 10
i facilitate separation of complexed from uncomplexed forms of one or both of the
' 'protcms as weH as t0 accommodate automation of the assay. Bmdmg of atest
. compound to a SLIC—I protem., or mteractlon of a SLIC-1 protem with a target molecule
_ in the prasence and absence of a candidate compound, can be accomplished in any
30 vessel smtable for containing the reactants. Examples of such vessels mclude microfitre |
. i plates, tmt tubes, and mlcro-centnﬁ:ge wbes In one embodiment, a fuston protein can
= _' be prowded w]nch adds a domain that allows one or both of the proteins to be boundto =



The two-hybrid systemis based on the nodul ar nature of nobst transcription
20 factors, which consist of separabl e DNA-binding and activati on domai ns.
‘Briefly, the assay utilizes two different DNA construct 22 dhé&okereoos
construct, the gene that codes for a SLIC 1 protein is fused to a.gene
encodi ng the DNA bindi ng domain of a knowmn transcription factor (e.g.,
GAL-4). In the other construct, a DNA sequence, froma library of DNA
sequences, that encodes an unidentified protein{"prey" or "sanple") is 25
fused to a gene that codes for the activation domain of the known
transcripti oWGMBEBS. If the "bait" and,the "prey" proteifkIUEPMBl e to
interact; in vivo, formng a SLI d.- dependent conpl ex, the DNA-bi nding and
activation domains “of the transcription fgctor are brought into close
proximty. This proximty allows transcription of a reporter gene (e.qg.;
LacZ) which is, %gﬁ&ﬁ@lﬁoyeﬁaﬁ@l@guqami@]?lsnmae@kemﬂionmmm?ﬁem or glutathiofe-
responsive to the transcription, factor. ressjon.of the reporter gene
can be detect edsﬁﬁ’&“fﬁl@ﬁh"‘{gﬁﬁi{iﬂ W@B'ﬁfa&i%iaﬂﬁ’%ﬁ@tp@h’?%?ﬁ?ﬁp h ption

factor can be i gsihakefeniog, SiSbhis, MMk glufitidie dedwtied ngatarelied) whidk ages t he
protein which interacis with the SLid pragtein. ZZH%thgﬁé 004 wg 1/ 73028
_65_ PCTI US01108%Bsompingtwitn by testgomppund;on theitest comppwnd agd pifhr fhe nensadsor

conbi nation of pEet BrotdiREESIFC-1ii6tein Aed B smikiRfGRdubae RAERbAdiifR okl €, a
nodul ati ng agent can_be_ identified usjp .a cell- Easggpgrpﬁzﬁgkl,free
assay, and the &bfouisx fgrmatinn (e gyahphysig "gﬁ%tﬂ"ﬁ ons fror s Py OPWRES) | C - |
protein can be ¢RAbitioiRte bdddyirndcrotirgplate Wollddle withSdio rémtve a@dSudoui@ni mal

nodel for 5 inflammtion, This_ inveption further pertajns to .novel agents
Tenti 11 ed byt KOMATE. e s paEo b L S Ry AdeabeconR e et <

wi t hin the scopqirediylopifdirbdilyefol examplepasfddéctiber abbee AdRmatngdh theica@pleidsicar as
descri bed herein in ap appropriate ani mal For..exanpl e, .an .agent
ot i §1od add obe as e BEban gt and 0 Yeyel O SEIG) B ng Or gt At
antisense 10 SLh&ng standkdiechnipesd nol ecul e, a SLI C-1-specific antibody, or a
SLI G-I - bi ndi ng partner: can be_used .i.n.an ani nal del to. .detern,ne the
Cortieany tonverty. Dt faR s B En g T R Ca A YR
Al ternatively, aBre@@&idssdys efihé fovationSFaesaipld)eithehe BEICA prawin doa SLEBA i n-an
“animal nodel to deterni ng the .nechani of action of.,such an ent .
B her o et hiteer e ST B R nEe f g SoueR AR A PR (1 ed by
t he above 15 jgleBistilybedBUICdirdiein astagymdletulel tandtie praphrsd fism disieNHSEN-her ei n.
B. Detection Assays Portio or. f nents of .the .sequences. Ldentified
herarn (and t he IS UORF SepBIEAg o aTE: fuois i BE o e i REGER, bR, |,
numer ous ways aShemicals, Rockford, IL), and immobilized in the wells of streptavidin-coated 96 well P
plates (Pierce Chemical). Alternatively, antibodies reactive with SLIC-1 protein or :
target molecules but which do not interfere with binding of the SLIC-1 protein to its
20 target molecule can be derivatized to the wells of the plate, and unbound target or SLIC-
1 protein trapped in the wells by antibody conjugation. Methods for detecting such
- complexes, in addition to those described above for the GST-immobilized complexes,
inciﬁdc immunodetection of complexes using antibodies reactive with the SLIC-1

protein or.tai'gt_at'molecule, -as well as enzyme-linked assays which rely on detecting an
25 enzymatic activity associated with the SLIC-1 protein or target molecule. |
. In_aﬁother embodim§:i1‘t, modulators of SLIC-1 expressidn are identifiedin a
" method wherein a cell is contacted with a candldate compound and the expression of
B SLIC-l mRNA or protein in the cell is determmed. The level of expression of SLIC-I o
" mRNA or protem in the presénce. of the candldate compound is compared to the ltia‘.ifgl o_f
30 exprassion of SLIC-1 mRNA or protein in the absence of the candidate compotnd. The
- - cand.ldate 6ombouﬁd can then be 1dentlfiedas V'ﬁmoc:lul_alo'r'_bf SLIC-1 expressmnbascd _
o ﬁs-pdmparison. For example, v&héﬁ%ﬁ_{jircsﬁoﬁ of SLIC-1 mRNA or protein AR



20 pol ynucl eoti dc reagents. For exanple, these sequences can be used to:
(i) map their respective genes on a chronpsone; and, thus, locate gene
-regions associated wth genetic disease; (ii) identify g% g¢ from
~a mnute biological sanple (tissue typing); and (iii) aid in orenS|c

i dentification of a biological sanple. These applications are described in
t he subsections below 1. Chronosone Mappi ng Once the sequence (or #portion
of the sequence) of a gene has been isolated, this sequence can be used to
map the | ocation of the gene on a chronosone. This process is called,
chronosone nEWBRHE28Accor di ngly, portions or fragnents ofecrhmsoed®esl] C- 1
nucl eoti de sequences, described herein, can be used to map the | ocation of
the SLI C. 1 genes on a chronosone. me magy.ng of the SLIG 1 sequences to.
22 Cctober 2004 WO 01/ 73028 PCTI USO1/ 09469 -66 chronbsones is an inportant
first step in CQgalh %ﬂ@aﬂ?ﬁéﬁﬁéﬁ%&ﬁﬁm%éﬁ}eﬂﬁﬁ%%m%é:ﬁﬁ’d%’cegcto&go%",‘ﬁg; n g

di sease. Briefly, SLID 1 genes can be mapped t 0 chronbsones
PCR priners (pr@F’é{‘ HppBse %ﬂ%@mmﬁwﬁﬁmﬁﬁﬁhesmﬂl@mmbl@btlde

sequences. 5 Oomuﬂﬁbrﬁt@ﬁinyeib&sﬂn hﬂ@mﬁv’eg M%%&%fﬁ?@?%ﬁfgr to

predict primners that do not an nore than one e genomn c DNA,

t hus conpl i cati MP¥ERE &?%ﬁ“?tﬁ“‘i‘ F%ﬁ%ﬂﬂeﬁimﬁmmfmmnomemdbe

used for PCR $crfih i¥alRéncs WRkhGdAelompwarii e R & ual human
chr onpsones. Owlﬁ Ehose hybr| ds_contalnin ﬂgﬂ %&lﬁﬂe@g} c’g%?égondl ng to

the SLIC | sequ O preieinspressionn Thipyel ¢ ‘@dcflr%mmmmmmm I
hybri ds are pre@@yﬁﬂnbyd&&ﬁ;@gbfﬂgﬁsds Qecfbddhete ﬁ'étécfn?%?];ﬁ: WI s (e.g.
H S

human and nouse cells). As hybrids of hunman and nouse c gr ow %nd
di vi de, they gré’d‘ﬁﬁ?ly | ose human chronosones in random order, but retain

the nouse ChrOmsonﬁﬁretﬁbmuﬁsﬁ&tm&ehﬂoMc%ﬁlﬁqgﬁﬁ?% an Est%ﬁ“%ﬁgrhumn

because they_ |ack particul ar enzyne, human

chr onosone t A%t PE%%F%%“‘T@W%%@“W@UBF@@WG&&@ Batornghe, Wil | be

retained. By usus;mga;r lmasémﬂl(@m)n?enehézﬁﬁaﬂm{lﬁ ﬁ dz9é§g Ueﬁi?zcéﬁ?%

est abl i shed. Eacégﬁgf In a panel contains et
chr omosonme or q46ﬂa epa‘ﬁ 1y 3 i te e igoasctd :928.924; eIWﬂhuchleseﬂ; (1@93)m)use

-chronosones,  al |0nbgege ©:3698-1686RbdBreAl WOMH 05081 & idSBRAEShdr QraidlSC {yman
“chronosones. (D Eustachiq P.__et al (1983) Smdjéncle 2% 91%033%%)%%&1"

cel | 20 hybri d& YdRPEPt SISy ﬁ%mtemﬁﬂm%ﬂéﬂﬂchmmem so be
produced by 1us ummnmwe,hrsamcq%ﬂuﬂﬁr&eﬁ@%%@&% RAoHEl BlhoNS -,

propagation of signals by the SLIC-1 proteins or SLIC-1 targets as, for example, .
downstream elements of a SLIC-1-mediated signaling pathway. Alternatively, such
SLIC-1-binding proteins are likely to be SLIC-1 inhibitors.
The two-hybrid system is based on the modular nature of most transcription

20 factors which consist of separable DNA-binding and activation domains: Briefly, the
assay utilizes two different DNA constructs. In one construct, the gene that codes for a
SLIC-1 protein is fused to a gene encoding the DNA binding domair of a known
transcription factor (e.g., GAL-4). In the other construct, a DNA sequence, from a

| library of DNA sequences, that encodes an unidentified protein ("prey" or "sample") is
25 fusedtoa gene that codes for the activation domain of the lmown transcription factor, If

<&

o the "bait" and the "prey” pmtems ate able to mteracf, m vivo, formmg a SLIC-1-
. dependent complex, the DNA-bmdmg and acnvauon domams of the transcnpton factor
are brought mto close prmnmlty Thzs proxnmty a!lows iransenptmn of a reporter gene -
o '(e gs LacZ) which i is operably lmked to atranscupﬁonal regulatory site responsive to -
30.7 the transcnpuon factor Exprecsmn of ﬂle mporter gene can be detected and cell LRl
L 1 'eolomes containing the functional u'anscnptlon factor can be lsolated and used to obtmn o
- the cloned gene which encodes the protem which ineracts mth the SLIC-l protem. e




PCR mappi ng of somatic cell hybrids is a rapid procedure for assigning a
particul ar sequence to a particular chronobsone. Three or npbre sequences can
‘be assigned per day using a single thermal cycler. Usingzdbetobbd 2004

nucl eoti de sequences 25 to design oligonucl eotide priners, sublocalization
can be achieved with panels of fragnents from specific chronosones. O her
mappi ng strategi es which can simlarly be used to mapaSLIC-1 sequence to
its chronmosone include in situ hybridization (described in Fan, Y. et al.
(1990) Proc. Natl. Acad Sci. USA, 87:6223-27), pre- screening with | abel ed
flow sorted P 8HB%mes, and pre-sel ection by hybri di zat iRSA/USBU09B2 Cct ober
2004 WO 01173028 PCT/U801109469 .67 Fluorescence in situ hybridization
(FISH) of a DNA sequence to a netaphase chsonosonal spread can further be
- used to provide a precise chronosomal |ocation in one step: Chronosone.
spreads can be nade h&mn@maehhsﬂmeﬁmwhp&§m9ﬁaQ&&mBﬁﬁﬁofﬁkﬂﬁ%ﬁ%

net aphase by a h .as..col ce di srupts the mtotic spindle.
5 The chronpbsones a&r%"srbnbeélﬁ EPr 5 fﬂﬁr}’ﬁt‘?ﬁ%aﬁﬁ%ﬁcﬁpbfdﬁﬁmﬁﬁ@wmta@

with Genmsa. A bpsives cellifeelabsgy)tandithel aﬁﬁfylefmmg@t dﬁﬂcﬂiu&&SthQ&uG%C&a SLIC-
chronosone, so thaB ]}lréaenc gﬁu mea can be |de;51t| fied individually.

FI SH t echni que ¢ B8 e po spch atan-aningd mode) fosy 600

bases. Howevef, mﬂammmarger than 1, 000 bases have a higher Iikelihood of
binding to a uni que | ocation with sufficient signal intensity
10 for sinple detecti %Qgﬁﬂﬁﬁ 39K éé%"é‘m‘a‘?ﬁ‘ﬁ fieghyebqeredassibgd 2, 000
bases wil | suffsﬁe@iﬂg@swﬁ mmeeuﬁﬁmmas@WMﬁn@m%sé me. For
a review of thi ent 8E ' ue see. Verma et at Human Chronpsones: A l\/anual
.of Basic Techni gtes’ %ﬁ%@?&mwwﬁeéem)m%fmp le.can

chr onosone nappﬁg@tﬁmmﬂedwmdubemmrww&aldﬂmq :ﬂ&ful&hﬁg&ée hePantidenseS N onNDS O

o ki ng ol t 1ol SLE bl RERRRERTE o 8 RO Sathadt e%%%@ﬁi@%@?g@ﬁﬁdf ng
to . noncodi ngcm@wﬂbnehammagmemdmmmmyeﬁb&ymﬂéﬂ besidd ePecdIEPPI NY

pur poses. . Codi ng, are no y to be conserved_w thin,gene
famlies, thus | ncrgéalsl&lg%% (Echnanag%a ’r‘ﬁ‘é‘ﬁ”ﬁ’i%’tﬂi‘f?ﬂji‘a‘{l‘fsﬁ?@d brarein prn

“chr onpsonl napbﬁn@dmﬁmeanhmlrmnd@td @t&m@ﬁﬂ&m&&nﬂﬁﬁoﬁm de&ﬁ'ath%Qt_t 0
chronosone 16. s been ed to a e chrom)sorral

| ocation, the Ey5| cal’ p05| nla’%‘fm’lsﬁ %@ﬁ@éﬁ%ﬁ YdhoeHeE can be
correl ated wi% hdgﬁexﬂwlmmmﬂmﬁruéaﬁummﬁae@nm&efeﬁund f-or exanple, in V.
McKusi ck, Mendelian Inheritance in Man, available on-line through Johns

Hopki ns University Welch Medical Library). The
A B.  Deiection Assays

Portions or fragments of the cDNA sequences identified herein (and the
corresponding complete gene sequences) can be used in numerous ways as . 4
20  polynucleotide reagents. For example, these sequences can be used to: (i) map their
respective genes on a chromosome; and, thus, locate gene regions associated with
genetic disease; (ii) identify an individual from a minute biological sample (tissue
typing); and (111) aid in forensic identification of a biological sample These apphcahons
are described i in the subsections below.

1. Chromosome Mappmg :

Once the sequence (or a poruon of the sequence) ofa gene has been

- molated, tlus sequence can be used to map the lecatwn of the gene on ach
'Ih:s process is called chromosome mappmg Accordmgly, porhens or fra

" 30 SLIC-l uucleotzde sequences descn'bed herem, can be usedto map the ioeahon of the 7, : -;.
o ’-. SLIC-] genes on a chromosome 'I'.he mappmg of the SLIC—I sequences to R




25 rel ationship between a gene and a di sease, mapped to the sane
chronosomal region, can then be identified through |inkage anal ysis
(co-inheritance of physically adjacent genes), descri bed2emctétar 2084npl e,
Egel and, J. et al. (1987) Nature, 325:783-787. Mrreover, differences in the
DNA sequences between individuals affected and wunaffected with 'a disease
associated with the SLIC 1 gene can be determined. If a 30 nutation is
observed in sone. or all of the affected individuals but not in any
unaffected individuals, their the nmutation is likely to be the causative
agent of the YWAPHP¥E| ar di sease. Conparison of affectedPERYSUMEHEP ect ed

i ndi viduals generally involves first |ooking for 22 Cctober 2004 WO
01173028 PCT/ USO1f 09469 -68 structural altgg-ations in the chronopsones, such
as deletions or translocations that are visible fromchronosone spreads or

det ect abl e usi nghiefifsdms éChnGmpsrtat firtiNApSCEHRIRER: thesthdquaiRbSlvith gRdTP! et €
sequenci ng of gen%(sﬁf r% everal individuals can be perforrred to confirm

t he presence of a mu ¥ to distinguish mutations from pol ynor phi sns.
5 2. Tissue Typing 'I'BﬁetELSHCLI g&ﬂﬂ@ﬂ@&&aﬂrfcdtd%rdﬁicﬁ&ﬁ&tb ipheparitd eR can al so

be used to identl- nut 0] o sanples. The United
States mili tarypn gfﬁ%l g‘gaisjjp 'ﬁ Qllt'lﬁé %&&‘”&4 e SPPCRFSSCt | on
fragment |engsh CtmipqualymsﬁfﬂlREUE)-I §e€1ﬁsn&&ckﬂiﬁﬁisédtb%&fdicﬂﬁmﬁ§rs inhfddiRE sonnel .

In this technlqu

d| VI dual en digested with one or
nore restricti or?pdé'r‘f% %%“W%%@W’ﬁ%wmﬁwmum que
bands for |dent ipfdcesat MepﬁhemcmhémmmmSchféfsﬁﬁﬁﬁﬂdeﬂﬁ &iﬁsrent
limtations Ta ich c be lo wi t.che or_sto maki ng
positive i dentl P %’%Hﬂﬁ 'gf}? ‘Fﬂ%’"@% %"hé quh’@ “iﬂﬁventl on
are useful as a@dmetuombndﬁh@%ﬂ&rﬂlﬁ&& sdduerces wiltiyidRi Anh@f it bd‘)ﬁﬁmeﬂt U. S. Patent
5,272, 057). F rtherng ﬁggml on can be used

equences of the pr esent

to provide an“,)J altern 8° i’ﬁ‘? by fipinesprptreelly
base- by- base D%&unﬂm(agehmﬁanaéhmoiﬁﬂ@oﬁhﬁﬂascﬁ‘flnnaﬂldnﬂdhdwﬁb&%ﬂlsg:%wgenorfe
Thus, the. SLI G e i de escri bed herein c be used to
prepare two PCR%BE#i?}ers ?yr%ﬁuglﬁ':aiO% Eilom 0’%%%856’?’&??1@%%&&6@?*8@ These
priners ca{] tEemdieeqhmnbsomcsamglmlhgmmim]wmmceﬂ?%@md,v b&é&bgeqwl ently

sequence i a rrespo sequences frqgm i ndivi dual s

prepared in thi ga% 2 %rrtllgrﬁ ¢ p?‘gilﬂ"g%nmﬁsfﬁﬂ’gh] OWﬁérﬁ?FhﬁT‘E?éfﬂFﬁns as
each i ndi vi daal thﬂgehem«knahemdqimmﬁ,wﬂfbe&etﬁhaﬂm@usﬁgumeﬁl GdGahQs
allelic dlffererai;ﬁﬂj Eﬁh?segganebe h Ee (25:%1[1 r esent nventlggllil3 cgj_n bse used
to obtain such i doRd el se‘%"’é‘ﬁ%egs it dPW’?ﬂ? T°§tam“'el er a single

human chromosome or a small number of human chromosomes, and a full set of mouse

chromosomes, allowing easy mapping of individual genes to specific human
chromosomes. (D'Bustachio P. et al. (1983) Science 220:919-924). Somatic cell
20 hybrids containing only fragments of human chromosomes can also be produced Bj(
using human chromosomes with translocations and deletions.
PCR mapping of somatic cell hybrids isa :apid procedure for assigning a
particular sequence to a particular chromosome. Three or more sequences can be
- assigned per day using a single thermal oycler. Using the SLIC-1 nucleotide sequences
25 -todesign oligonucleotide primers, sublocalization can be achieved with panels of
: ﬁa@nents from specific chmmosomes Other mapping strategies which can similarly be
© usedto map a'iSLIC-l sequence to its chromosome include in situ hiybridization - ..
 (desofibed in Fan, Y. ef al. (1990) Proc. Natl. dcad. Sci. US4, 87:6223-2T), pre- - - -
‘ screenmg w1th !abeled flow-sorted chromosomfs and pre-selectlon by hybndlzatxon to
chromosome specxﬁc cDNA hbran&c SRR ‘ L



and fromtissue. The SLI G| nucl eotide sequences of the invention uniquely
represent portions of the human genone. Allelic variation occurs to sone
-degree in the coding regions of these sequences, and to 22 @H&Rirephosear ee
in the noncoding regions. It is estimated that allelic variation between
I ndi vi dual humans occurs with a frequency of 30 about once per each 500
bases. Each of the sequences described herein can, to sone. degree, be
used as a standard agai nst whi ch DNA fron1an i ndi vi dual can be conpar ed
for; identification purposes. Because 'greater nunbers of hi sns
occur in theWoIVE%bber 2004 WO 01/ 73028 PC TI u5011094691’ lfﬂﬁéﬁﬁcodu ng
fegi ons, fewer sequences are necessary to differentiate |nd|V|duaIs. The

. noncodi ng sequences of the SLIC 1 gene c&@-confortably provide positive

i ndi vidual identification with a panel of perhaps 10 to 1,000 priners .
whi ch each yield a ﬁﬂmnﬁﬂﬁmgmsﬂﬂhﬂﬁﬂﬂﬁﬂmﬂ?ﬁﬂﬁBﬁEDNhJ&QQm&ﬂﬁaiumbﬁmﬁrediCted

codi ng sequence UG 0S 1 are , a re .
appropri ate nun%iér mﬁ ‘ii]%m&%#hebg %F?Wé’r?‘[ﬁ\ga\m‘éfﬂ?ﬁl @?ﬂ"]liao"%%??il%n woul d
be 500- 2, 000. I6newtepaﬁ)hiomn§omm@edstcanbémﬁ&h@e&hﬁmbﬂ%ﬁﬂwnces
descri bed here| rat a.uni que .i ti Qn dat abase for
an i ndi vi dual , %ﬁé? 3 ﬁmmﬁﬁ Pﬂﬂﬂgﬁgéﬂ“ H%WP?ﬁ?mﬁﬁssue
f&onltpat indiVﬂ?u?ﬁmm&mwmmﬂhﬂnnmdMﬁﬂwikmﬁgkmg&ﬂmmﬂﬁ?ﬁﬂaﬂah?@&m_g95|t|ve
identification g or ad, can ' e from
extremely smal | PEFESG ggi{gﬂ%ﬁlhgggmﬁs‘h fgp%‘?negﬁlf RSN rTE‘?FIhIP’BPWC
Bi ol ogy DNA basadbedkmﬂkﬂmmmmhﬂnytEmhﬂmﬂugﬁm@ﬁnmﬂbémw@ﬁmﬂaeﬂh&ﬂmﬁ&kéns|C

of 'bi of ogi cal it Benee 0 bR pedte "o Frieheloretmesdint B s R Lt (vl y
' i denti fyi ng, foMaeMamnEbmdmgpﬂnmﬁmeaMemnumﬁdEmﬁbnmmhﬁﬁﬁmmﬁ&@mﬂuﬂﬂmﬁy

from very sni | PprpsEUERe BEsr iy LRSS, 40 obiaretaiy TR ERESH S 7 o
body fluids, e. gl.fﬁcebbeﬂ@pocbwults/a,arensombleemcﬁmuﬂﬁnat}?caaeéwmﬁﬁiene The
anplified - 20 G t Nhe ¢ ared to t her eby

all owi ng identificatl oﬁeg ﬁgﬁomeg‘%mf’ﬁémﬁl%%ﬁﬁ'@ggg r;E?FIE“q“?’F]e
-sequences of th&ﬁmma@eﬁmwﬂﬁmeﬁbﬂGESEBn be used to prOV|de polynucleotide
reagents, e.g., PCR 1 [ 0 S | fi I in th n genone,
whi ch can enhance t rgglf?ragxtoﬁ' ?oy [ga °§‘é§ "(fe‘;f’(? 8‘5‘?&?‘@'}?8’@%‘1% St i ons
by, for exanyl echrtpm@amdpm}nwstnonﬁlatchhmtsnmﬂorpa]blseﬁreamtse ' be(dsed foanot: her
DNA sequence t HSied | ndi,Vi As .menti oned

il Eeﬂc}@i 19rr'g[tl lecHioR mos?%es R erlli?)?c}“&ﬂﬁ’@ﬂ‘f‘ﬂl cationh as

above, actual base nce 1 ntor on can
an accurate al tempedifggregite @ﬂtgexensctﬁaﬂwmdnrtfynedefeﬁmappmg@nrpem.yﬂajmg )

sequences are more likely to be conserved within gene families, thus increasing the

chance of cross hybﬁdizaﬁons during chromosomal mapping. The human SLIC-1 gene <
20 has been localized to chromosome 16.

. Once a sequence has been mapped to a precise chromosomal location, the
physical position of the sequence on the chromosome can be correlated with genetic
map data. (Such data are found, for example, in V. McKusick, Mendelian Inheritance in

~ Man, available on-line through Johns Hopkins University Welch Medical Library). The
25 relationship between a gene and a disease, mapped to the same cﬁromoisomal regioﬁ, can
. thenbe 1dent1ﬁed through lmkage analysis (eo-mhen‘tance of physwally adjacent genes),
- descnbed in, for example, Egeland, Jetal (1 987) Natw‘e 325 :783-787.
- o Moreever dr&'erences in the DNA sequences between md1v1duals affected and
, unaffected mth a dsswse assoclated mth the SLIC-I gene can be determmed Ifa
30 B mutatlon is observed i in some. or all of ﬂle a.ﬁ‘eeted mdwlduals but not in any unaﬁ'ected
L mdmduals then the mutahon is hkely to be the causatve agent of the partlcular disease.
. R Companson of affected and unaffected individuals genera]ly mvolves first lookmg for



generated fragments. Sequences targeted to noncoding regions of the $LIC 1
gene are particularly appropriate for this use as greater nunbers of

pol ynor phi snms occur in the 30 noncodi ng regi ons, nalting2ptodister @004 O
differentiate individuals using this technique. Exanples of polynucleotide
reagents include the SLIC 1 nucl eoti de sequences or 22 COctober 2004 W

01/ 7302% -70 PCTIUS01109469 portions thereof, e.g., fragnents derived from
SEQ ID NO'1 or the noncoding regions of the SLIC | gene having a | ength of
at | east 20 Qg‘s l21(g‘é’]zgref erably at |east 30 bases. The SLIC 1 nucl eotide
sequences des herein can further be used to provi dECTHSHPHRI eoti de

reagents, e.g., |abeled or |abelable probes which can be used in, for S
exanple, an in situ hybridization techniows,.- to identify a specific tissue,
e.g., hematopoietic and/or |ynphoid tissue. This can be very useful in

cases where a f@ﬂf@h&ﬂ@lter@lﬁinbﬁiiﬁ@b]ﬁém&s&mw,@.ﬁ:ﬁ@é&lﬂeﬁ%ﬁ&hﬁnﬂéc&ﬁdﬁ@ﬂﬁim&'”knom'
origin. Panels of bi %{Ii_l C | A rorbadé "n‘? e used i[{(])) identify tissue by
speci es and/ or er%ﬁ’h Orpes ﬁpﬁ \eé’§ﬁ$gﬁ it eptha feqyencs. g. |
SLIC-1 priners (bﬂntmtﬂja,e:smphﬂa sbguencigthfiptnes HOmSEVeR thalvidhald @arCht) getbinel ¢
contam nation (i creen for. the g%e ence. of a m xture of (fefferent types
of cells in a cﬁ?ﬁ?f“%ﬁw@f’mﬁr"gﬂ% a‘%é?ﬂ ish mpfations fogrpolymyiimson al so
pertains to the field of predictive nmedicine in which 15 diagnostic
assays, prognostic S,..and nmonitoring clinical trials are used for
prognostic (predict ?zﬁ%%s to thereby treat an individual

prophyl actical | y. Wﬂg%n@ﬁ@ft&éﬁi%ﬂﬁwﬁ&ﬂ:aﬂﬁﬁ@@d’ﬁx&fﬁ%ﬁfyon rel ates

to diagnostic as d.et e m nl ot and/ or nucI eic acid

. expression as vvé[f %QI%L ﬁ@%’(‘fﬁf wilitagy.forsargple.ds
sanple (e.g., blcmﬂlﬂmmbumeofﬁbﬂnﬁuontﬂaﬁ&&ﬁ)enk&éﬁbﬁ mctgyzgpm)f\e 20 whet her
anlnd|V|dua a‘}%ﬂ dvmth I I.s_at- risk of
devel opi ng a dlldse ong é@Bﬁ‘F%ﬁ“ d?'wils %ﬁ’f"é"cp@)ﬁll{:-

expressi on or adigbmchy;thdﬁbermnmaﬁﬁmanW@Mﬁdﬁ&oﬁ%aﬂi&%@ﬁbb&l& or
predictive) assays for i.n e ndj vi dual] is at rl,sk of
devel oping a di é%lf‘ e'?‘a“%gd@b‘? ‘ng':“"an ‘ﬁ’}‘s ef)P‘Eﬁsﬁ'lif H’L}L!‘T ligpiagons
“expression or aof ’fDugfl‘ytgs wh&rhrcaﬂhahnj mtcmatstmsmmgapoabb&d&nmncan be
assayed in 25 a 4.0 sanp Such. as S ca sed f ghostic
or predictive pulr%%%“gte %Se’q S SH e PR Th iR %‘%Pgﬁ’ﬁluf %‘glftw ﬁ”ﬁ\[ﬁlﬁﬂ $al
prior to theli)nﬁﬁTRFhP(ttesmbsthﬁé.S et 226057zed by or associated wth .
SLIC | protein, nucl aci d 42X reSS| acti vi:t not h aspect of the
i nvention pertains tlﬁm%Dnl o les "%c@s%qpﬁﬁﬁ@émﬁmé@@@f e‘f@PéoVPdglaﬁgs, *
conpounds) on tIabermWeshnqmmmlchdeibmndsﬁzeatmﬁlbhﬁ-ﬂy-baﬁbIcNAlabqilaﬁcebfI al's. .-
.selected portions of an individual's genome. Thus, the SLIC-1 nucleotide sequences ¢

described herein can be used to prepare two PCR primers from the 5' and 3' ends of the  +
20 sequences. These primers can then be used to amplify an individual's DNA and
subsequently sequence it.
Panels of corresponding DNA sequences from individuals, prepared in this
manner, can Prowde unique individual identifications, as each individual will have a
unique set of such DNA sequences due to allelic differences. The sequences of the
25 presenf invention can be used to obtain such identification sequences from individuals
. and from tissue. The SLIC-1 nuc]eotlde sequencw of the invention uniquely represent '
portlons of the human genome, Allehc vanahon occurs to some dégree in the coding
: mglons of these sequences, and toa greater degxee in the noncoding regions. Itis
_ Tesl:maied that allelic variation between individual humans occurs with a frequency of
‘ .3'0. about once per each 500 bases. Bach of the sequsnc&s described herein can, to some.
" degres, be used as a standard against which DNA from an individual can be compared
L for identification purposes. Because _greater numbers of polymozpmsms ocour in the



30 These and other agents are described in further detail in the follow ng
sections. 22 QOctober 2004 WO 01/ 73028 PCT/ USUV09469 -71 1. Diagnostic
“Assays An exenplary nethod for detecting the presence or Zmoass& moaSL! C- 1
protein or nucleic acid in a biological sanple involves obtaining a

bi ol ogi cal sanple froma test subject and contacting the biological sanple
with a conpound or an agent capable of 5 detecting SLIC-1 protein or
nucleic acid (e.g., nRNA, or genonic DNA) that encodes SLICi protein such
that the presence of SLIC | protein or nucleic acid is detected in the

bi ol ogi cal s¥ME2N preferred agent for detecting SLI C PCIARNMA46? genoni C
DNA is a | abeled nucleic acid probe capable of hybridizing to SLIC | nRNA
or genomic DNA. The nucleic acid probe cgg.be, for exanple, the SLICI
nucleic acid set forth in 10 SEQID NG 1, or the DNA insert of the plasmd

deposi ted wi th ASHCElifiSeR6Rs fwcPity ué}iuééi&&r e@ése@yﬂ,%ﬁ‘ Lol ehiRalas Sch as an

ol i gonucl eot i de_of ‘ﬁ’ﬂg | east 1? %g 100, 250 _or 500 nucl eot| es in

length and suf f PYICRTRE seauensss of the Iq:§/gFB‘Pt9F¥€H“tf@“MPWdWWNg@dIW%hd| tions

to SLIC 1 nRNA ikntfiadivithldbne] OF péfiaps #0 {00 g‘;‘ﬁl@ﬁ% QacHAiéd ah&hc%)
ed herein

di agnosti c assa t he |nv ntion are descri I5 A prefe rPed
agent for det ec%{‘flﬂg%ﬁ%ﬂf% H0dases; U prdi %PP‘B%‘SP%@B@N@@W*M*MW@ to

SLIC- | protein, npmﬂemksba a@ﬁbraﬁﬁpr@ﬂmén\imba ﬂﬁé@%ﬁg@lﬁehﬁﬁﬁh@l Ant i bodi es

.can be polyclonal rably, nnnoc onal n i ntact antibody, or
a fragnent therg Uﬁc'("tlémd"o Sé‘ﬁoﬂ?ab )2) can be used. The term "l abel ed",

with regard to the ﬂf@ﬁ&el@frea%éiﬂﬁﬁﬁlsmo ﬁn&c‘lﬁoﬁ&lﬂs‘%%mh&s%&%ﬂ R t
| abel i ng of the, probe or _ant y by .cqupling 20 E@Eg;?c%{x_?é&

linking) a det et?E5BTe A EHeYed tation datahasel %I%Psfe%hqsc%
i ndi rect |abel |ngraéusemlwna@msafeﬁiﬂimm&&wmrﬁﬁﬁgwhwué%&nhﬁédﬁ%her
r eagent that irect) anpl.es of Irect 'labelin ncl ude
detection of % AR bPs ?}dﬁ indiyifyal, lixing opfgad. cam bemade ondary

anti-body and endaﬂeﬂublglsmﬂgusgﬁe@n@dg probe with biotin such that it can be
detected with fluorescently |abeled streptavidin. The term 25 "bi ol ogi cal
-sanple" is intended to include tissues, cells and biological fluids

‘isolated froma subj%Uiqofsslmlsbqnﬁﬁcebhﬂ&k&&cBQ&ééys and fluids present
wi thin a subject.

t he. detection nethad of the invention can be
used to detect SLI Cﬁw g céli“ﬁ‘ iques < 379 ke uspdan fofengicdicleaygi cal
sanple in vits OFta:SHS)Aﬂidlo@SsaRxéﬁhﬁ@ﬁelfétﬁpl@ﬁﬂé’%ﬂn@hct&ﬂn ¥ bfitiQogidaLEhdngdies { or
det ecti on of SL% nRNA i ncl ude Norf her i

dl nh’éé‘i Bi%a[zatlons and in situ 30
hybri di zat i ons. °PH* AEPEe tERhFdnRes 6?"53’8? ing¢ forpuample, PREPRT | ne| ude
enzyme |inked mi‘mmmeoﬁ‘beﬁke susis ayidedtificdtioATICR MEmbREN cAlbR luSed to amplify 5
i munopr eci pi tabNRns an

sequences taken from very small biological samples such as tissues, e.g., hairor -~
skin, or body flnids, e.g., blood, saliva, or semen found at a crime scene. The amplified -
20  sequence can then be compared to a standard, thereby allowing identification of the

origin of the biological sample.

The sequences of the present invention can be used to provide polynucleotide
reagents, e.g., PCR primers, targeted to specific loci in the human genome, which can
enhance the reliability of DNA-based forensic identifications by, for example, providing

25 another "identification marker” (i.e. another DNA sequence that is unique to a particular
- individual). As mentioned abd've, actual base sequence informaﬁon can be used for
- | idg:nﬁﬁcaﬁon' asau accurate alternative fo patterns formed by restriction enzyme
o genéréted frégments Seqilences targeted to noncoding regions of the SLIC-1 gene are
_ - parhctﬂarly appropnate for ﬂus use as greater numbers of polymorphxsms oceur in the
' 30 noncodmg reglons, making it easxer to differentiate individuals using this technique.
e Examples of polynucleotxde reagcnts mclude the SLIC—I nucleotlde sequences or



i mmunof | uorescence. In vitro techniques for detection of SLIC 1 genom c DNA
22 COct ober 2004 WO 01/13028 PCT/ U501/ 09469 -72 include Southern
“hybridizations. Furthernore, in vivo techniques for detecdo&osdr ZghC |
protein include introducing into a subject a |abeled anti-SLIC 1 anti body.
For exanple, the anti body can be | abeled with a radioactive nmarker whose
presence and location in a subject can be detected by standard inaging
techniques. 5 In one enbodi ment, the biol ogi cal sanple contains protein

nol ecules fromthe test subject. Alternatively, the biological sanple can
contai n mMRNAYRPENes fromthe test subject or genoni c PENESHEMERUl es from
the test subject. A preferred biological sanple is a serumsanple isolated
by conventional neans froma subject. |n-ggoether enbodi ment, the nethods
further involve obtaining a control 10 biological, sanple froma contro

s]thbjde;:t y cont gﬁpdgtignstmt Qe TS s i ﬂﬁémSEQ&Ampetxﬁdn?{ma@Iat thgjoﬁ%{abl e
of detecting - otei.n,. oL _.genqni c : C he presence
of SLIC-1 prot e*hﬁ,ﬁﬁ%kl&ellfrh gg#iégthﬁkﬁ{q@ pgﬁergtﬁy fileast 1 955y cal
_sarrt)lhe, anfl clorrpari :‘Tgletﬂli_ tmh-p{nﬁaeo‘tidesdqﬁen‘&slrﬁschf hﬁrﬁsﬁimtﬁmm iseORNVide DNA
in the control s e presence -1 protein, NA Or genornic
15 DNA in the tﬁ@?&&ﬂ%\#ﬁé@g _ e{gn DR Bt qulaeﬁ%alggaeiw o
detecting the pessmien ifsitdhybbdikation technijie)tod@inefy a spadifid @sud0f., exanpl e, the
kit can conprisg a_l abel ed. c und. or ent . capabl e .of detectipg SLIC 1
protein or nmRNA ?Dﬁatﬁ’olﬁ%ﬁf%dé r&ggﬁjggn%f‘? %WW usefitl in FASESY NG 4 YoEemalsount
of SLIG 1 in thpathalogist és presastedwiainstidsas ofuakioan iofigint h@eagsmhszib-@bao‘sw Clin
the sanple with a.standard..The c ound ent can be .packaged in a .
suitabl e cqntaiﬁgg$“$ﬁg° wngﬁm?gggﬁﬁWs?ﬁ%ﬁﬁ%ﬁﬁ?QQ$?tructions for using the
kit to detect SLI Cliapinilefashiat, thestorkspents, @i, SLIC1 plhag BOEbbE cABEAKEd RO -
The di agnost{oc et h§gs%egﬁg§g%'bed heigagon .can furthernore be utili zfed to
RO b aC i i i G St
associ ated wi obeells el -1 expression or activity.

uses rein, the term"abenant” includes a .SLIC 1 expression or activity

whi ch deviates frog. Jie wild type SLIC-1 expression or activity.,
“Aberrant expression @r aftedietiveMediciherdes i ncreased .or decreased expression

~or 30 activity, as wgll Xpressi on or actiyi whj.ch does. not fallow the
wild type devel oprmen ﬁlpr%it é’? fogseRs ?’.‘f&%ﬂ%‘ﬁxﬁﬂﬁ“e"‘%ﬁﬁg’é FgF whigh t ern of
expr essi on- Bor diagnoginuseys, alvgnostio bssiis) 46d inoeqing skiietials aeised/fok y i S :

i nt ended to i ncﬁrﬂggosﬁ@(%reﬁ%ﬁgeﬁ p{ugoszeg toctﬁér&t}%[eat%g%%ividual prophylactically.

Accordingly, one aspect of the present invention relates to diagnostic assays for

determining SLIC-1 protein and/or nucleic acid expression as well as SLIC-1 activity, in
the context of a biological sample (e.g., blood, serum, cells, tissue) to thereby determine -+
2¢  whether an individual is afflicted with a disease or disorder, or is at risk of developing a
disorder, associated with aberrant or unwanted SLIC-1 expression or activity. The
invention also provides for prognostic (or predictive) assays for determining whether an
individual is at risk of developing a disorder associated with SLIC-1 protein,. nucleic
acid expressioﬁ or. activity. For example, mutations in a SLIC-1 gene can be assayed in
25 abiological sample. Such assays can be used for prognostic or predictive purpose to
thereby phophylactically treat an individual prior to the onset.of a disorder characterized
b_jr or assdciat_zd with SLIC-1 protein, nucleic acid expression or activity.
i - Anoﬁher’ aspect of the invention pertains to monitoring the influence of agents
(e g;'drugs; CBmpbuncis) on the expression .or'.acﬁvity of SLIC-1 in clinical trials.
; 30 0 ”;’I‘hesrt: and other _agents‘are described in further detail in the following sections.



WO 01/73028 -73 PCT/US01109469 which a nutation in the SLIC 1 gene causes
the SLICG1 gene to be under-expressed or over-expressed and situations in
whi ch such nutations result in a non-functional SLICG1 m2xb&bBerdicod
protein which does not function in a wild-type fashion, e.g., a protein

whi ch does not interact wwth a SLIG 1 substrate, or one which interacts
with a non-SLIG1 5 substrate. As used herein, the term "unwanted" i ncludes
an unwant ed phenonmenon involved in a biological response such as cellul ar
proliferatio r..exanple, the term unwanted includes a SLIC 1 expression
or activity &%}ﬁﬁmpg undesirable in a subject. The assay¥CHESH{P462d herein
such as the preceding diagnostic assays or the follow ng assays, can be
utilized to identify a subject having or -g1-ri sk of developing a 10

di sorder associated with a msregulation in SLIC-1 protein activity or
nucl ei ¢ aci d expressi-on, Diagobstiadssaps i nf | ammat ory or i mune system di sorder’

a.cardi ovascul ar di |l ul roli feration, activation, adhesion,

growth, differenti qt%%}g%élrarﬂ%%ordf g %e#c%gsth? presence,er abserea pfSLifeil Statein or

thromboti ¢ di sopeRic acd inebividgicablampletiinelvep biaghRg hibloleseBphatonbSiyt i | | zed

to identify a suybj | r.at risk for .developing a 15 di sqrder

associ ated wit h%ﬁ%?%%ﬁbﬂokﬁfm eﬁ?@‘l"&“ﬁmg‘&dﬁﬁﬁ%‘r“ﬂ%@ c acid

ex,pgI ession, I s%cﬁe@@naﬂi ELECH Pratemer 0 mro}eicoacid@@mmt _,sdrgeﬂ@%i@mq?ﬁﬁat &c%%es _

car di ovascul ar 5 ; ul ar pr ation, activation, adhesion

growt h, di Fferent gﬁ o%?nsg%tﬁ% gratromn ° %@I‘;‘;{i@rﬁe“b?m&dﬁ%ﬁ‘éflﬁﬂ@?e@?‘i@ or

thronboti c di sotdéiologialsemplehd prfesdatent for deBitingSLIC-QARIES ofodiBhidasig OF
identifying a dj ' associatedw.t h aberrant or_ unwanted

LG L oxpreasi o anafhdl 01 e ARSR R Biiagln icn SIOUA & sreamir r om a

subj ect and SLIBN&. Fihenusleic apid molelcan be, &xieganiite, the, SITENAGkicG6R A5 HONA) | S

detected, whgy e LLC-1. protein.or pucleic acid is

di agnostic for gmg Jog{fts ‘S‘ﬁg@ﬁﬁg’t“s&? oggelp}aglﬁ%ﬁp?f&%%ﬁhgcés frssdae or

di sorder associ ¥embprwi t h, ala@ortion thewof, suchwan eifofidldatide 6DADTERSE 35,30, SU,

activity. As USfifh By pl - Ay | e" refers to. I.ol ogi.cal sanple

obt ai ned from a s_ﬁﬁﬂog? ®Q¥£%%t§%§%%S'é%ﬁlﬁ‘btlt’é?peﬁlﬁg@éﬁly AR @dean be a

¥ t)l ol ogi ca:: f{lﬁiwgéﬁtgpzzmmﬁldgﬁinﬂﬂ_ AhtgérdmgzrDNA; g]ﬁ%je;ﬁﬁﬁblb pﬁ;amb%,seor i '
issue. ur t heg, kY fagn iC: _descrihed herein can be used to

det er mi ne whet her a subjg%?ﬁggg&%é”%ﬁﬁ?%%%%%?@ﬁfﬁﬁﬁﬁgent (e.g., an agoni st,

ant agoni st, '3 pept i deorrrinmed agent fordetedting SPER iptbesin ibsnlapiitddpEiptble s78hding -

nasocl at ed i ¢ Sh  ieEb Bl st SRl PR Bellndes i For
exanpl e, such rRol¥slad. earprhprefisbly, monadlonar Winteacthntibody, oda SubieCheean be
g}‘ fs g(rzzjle\r/ ? | Zl '[2 "2 e(g:%t? S%Bé\?rtl:gaggge A6 \sed. Oftie ¥ "?Jblel%tg I;éérar%rto Ithng}JO%S orS ys t em
- antibody, is intended to encompass direct labeling of the probe or antibody by coupling -
20 (ie., physically linking) a detectable substance to the probe or antibody, as well as
indirect labeling of the probe or antibody by reactivity with another reagent that is
di:egtly labeled. Examples of indirect labeling include detection of a primary antibody
using a fluorescently labeled secondary antibody and end-labeling of a DNA probe with
biotin such that it can be detected with fiuorescently labeled streptavidin. The term
25 "biological sample" is intended to include tiésues, cells and biological fluids isolated
. frqm_a subject, as well as tissues, cells and fluids present within a subject. That is, the
 detection method of the invention can be used to detect SLIC-1 mRNA, protein, or
- genomlc DNAm a biological sample in vifro as well as in vivo. For example, in vitro
-7 techniques for detection of SLIC-1 mRNA. include Northern hybridizations and in situ
o 30 -hybridi_;atibns. Invitro techniques for detection of SLIC-1 protein include enzyme
- B Imked _iminﬁno@rbént -assays (ELISAs), Western blots, immunoprecipitations and
- immunofluorescence. In vifro techniq_ues for ‘detecﬁbn of SLIC-1 genoniic DNA



WO 01/ 73028 PCT/ US01109469 -74 cardi ovascul ar disorder, a cellular
proliferation, activation, adhesion, growh, differentiation, or mgration
di sorder, or a hematopoietic or thronbotic disorder. Thus,, &3&3 daaent

i nvention provides nmethods for determ ning whether a subjeé? can ‘be
effectively treated with an agent for a disorder associated w th aberrant
or unwanted. 5 SLI'G-1 expression or activity in which a test sanple is
obtained and SLIC- 1 protein or nucleic acid expression or activity is
detected (e.g., wherein the abundance of SLIC I protein or nucleic acid
expr essi on og“E@F?V¥ty i s diagnostic for a subject that ®ERUBE/09469
adm ni stered the agent to treat a disorder associated with aberrant or
unwanted SLIC-1 ‘expression or activity).-29-The nethods of the invention
can al so be used to detect genetic alterations in a SLIC 1 gene, thereby

deternining if doncludoSeetheminybrididutions! Fertiefne) i vivs thnifuestor 80 ctan ofiger der -
characterized by p%t?xﬁ?&i‘d tion i.n .Sg_l C .ﬁ%g@é}gﬂén activity or nuclerc acid
expression, such®as an in \aro: A mhu d antsph G Itibady. For

cardi ovascul ar  ecxfimypde, derantibodyek be labelgieitti £ :Raid4di0SmaRe o frBnceaflesi on,
growh, differe [

Lati.on, .or 15 .m t{on disaqrder; or a hermatopoietic or
t hronbotic di sor% gﬁnlﬁﬁsﬁbﬂﬁgﬂb&ﬁ{e@tﬁ% dmagipgtechpiaiesds i ncl ude
detecting; i a sanpluenekmbadiinentf hebiolobiealstiaple 6éntaihd HRotbih BRRAAE Mm gRSENCE
of a genetic- al tte?s{s%i tnAq{%‘anrgc%ﬁri @(aog by. at heast one of an alteration
affecting the i ntegrity “or AL gbndey %‘r}éﬁ Fopleiap ponfai BN molecyles fim the
m s- expressi on st whject dBeéGniic DNAanolécules GsmITRY ©st Rirbfbiglokfhat i ons

8
can be detected ining.t 0 existence of at l[east one of 1) a
_del etion of onesorplgrr%%ggnuc‘l” gilﬁ’zagedf%lyﬁﬁ?vénﬁnﬁ@%@?@?wtan addi tion of

one or nore nucl eot i Wesother embSiiiieat] thg eRthodsfurtier SiVOFE obiihing B chtfiroPNe Or nore
gone: 5y anty BoRR ki & ool SRR e i RNRRRENSEY | pt of
SLIC-1 gene, 6) cerhpsundiont agemipepablecd tietemting BLEC- Bhdofein] mB@E or geroric N Afsudthe
type spl | of ng. pi B bl AT sbh ORE or pderis ¥ f BRcaP®e gone, 8) a
-non-wiid type | bipligicalisamplg| 4n@ comparing dhiepresBice of $EIC- CprbwmsmRRARr Slebfsd  gene, -
Ao described nord meBito AR uRh HR TR R BEILIE ereG mh Sha ot he art
whi ch can belusBHA ipdhre totsagiié.ng alterations in a SLIC- 1 gene. A preferred
means 1 om a subj ect AR b G B e b et G0 A0
: biological sample. For example, the kit can éompﬁse a labeled compound or agent
capable of detecting SLIC-1 protein or mRNA ina biological sample; means for
defermining the amount of SLIC-1 in the sample; and meaus for comparing the amount
20 of SLIC-1 in the sample with a standard. The compound or agent can be packaged ina .

=

suitable container. The kit can further comprise instructions for using the kit to detect
SLIC-1 protein or nucleic acid.

o 2. Prognostic Assays
25 The diagnostic methods described herein can furthermore be utilized to identify

~ subjects having or at risk of developing a disease or disorder associated with aberrant or

- unwanted SLIC'—I expmsioﬁ or activity. As usec tein, the term "aberrant” includes a

. .S'LIQI em%éion or activity which deviates fron. .he wild type SLIC-1 expression or
actmty Aberrant expression or activity includes increased or decreased exéression or

- 30 B acﬁﬁit?, as well as expression or activity which does not follow the wild type
L dévelf;pmental 'pattei:n of expression or the subcellular pattern of expression. For

- exa{hple, aberrant SLIC-1 expression or activity is intended to include the cases in




In certain enbodi nents, detection of the alteration involves the use of a
probe/primer in a polynerase chain reaction (PCR) (see, e.g., U S. Patent
“Nos: 4,683,195 and 4, 683,202), such as anchor PCR or RAGE &dher®hoa
alternatively, in a ligation chain reaction (LCR) (see, e.g., Landegran et
al . (1988) Science 241:1077-1080; 5 and Nakazawa et aL (1994) Proc. Natl.
Acad Sci. USA 91:360-364), the latter of which <can be particularly useful
for detecting point nutations in the SLID 1-gene (see Abravaya et al.
(1995) Nucleic Acids Res.23:675-682). This nethod can include the steps of
col l ecting aVa#iP®8of cells froma subject, isolating necresacased (e.g.,
genom c, nRNA or both) fromthe cells of the sanple, contacting the

nucl ei ¢ acid sanple with 10 one or nore prg3rers which specifically
hybridize to a SLICG 1 gene under conditions such that hybridization and

anpl i fication ofwhidhe riktation in e SEICL fend cAS&hY SIACCUShe tm%d.g%‘[?rﬁ}sw& t he
presence or abs%ggrgmaf %‘?ﬂ@rf Ii.fic.a'tP‘h% product, of detecting the size of
the anplification produ 8“388%’& gs‘fqliémﬁ@wg?m‘ﬂbnan%ﬁwmﬂabﬁdﬂb. | t
i s anticipated ptdeit oRGRo@INWHR doéSRoMRcHIR kS §i18 Al SashiBn YSE 430t which
prelimnary arrpldi()é‘in%{s\.tgon ‘??ihe%%fg@ 15 conjunction "W th any of t%e techni gues
used for detecting SIS Fli Hbtialseormp whichinteragiewith enam¥IVICER cat.i on
net hods i ncl utle sutptté. Asiadedhaen, HOGMENERakteP ihdilet QmwalMdbihbhenog: C €t

c! . USA 87:1874-1878), transcripti onal

al ., (1990) Prog, | . .Agad )

anplification s%vfg’%w(ﬁ?g‘ | Kpspote syfh as celiday grolifirafion. Kenaxampledbe 8on. USA

86: 1173- 1177), u@aﬁﬁiﬁﬁﬂc&iﬁﬁlﬁ)—(éﬂpﬂe@dﬁéﬂma&iﬁfy\&ich%mdé%%@g):}%l@eg@(:hno' ogy
od, (6]

6:1197), or any 20 her nucl ejc aci.d anplification_meth owed by the
detection of the anp eﬁﬁ%ﬁfaﬁﬁ%ﬁﬁﬂrﬁ%s@iﬁﬂletma@e@OMImam to those

of skill in thef(anowmgﬁ@%mmmmaemﬁma%ﬁng%%%@%ﬂ&v& For
the detectio o&s&ﬁgrlagsiogiﬁi qhm)l.ecu gs if such nolecules are present in
very | ow nunbers. Th an &ha HERRiSHETT Protein agtiviser nupleig agifl] C- 1 gene
- froma sanpl e cefplressidh; sodras beinflatemitolyiop Sndiynedydidh aisb@lSa bdddibBSduid Ct 1 ON
enzynme cl ,eavagedgg},ﬁ%re D%y .Forléte%g?rg)l e, .sanple and control DNA Is isolated,
anplified (optiona y%, Hlarpeelits PVEE. hesiRyy growthe differeptition, or
_-eln(_jonuclﬁases‘_, @&Qﬁmd@mﬂnﬂ;ﬂﬁt@?ﬁhﬁﬁﬁﬂﬁﬁﬁbﬁiﬁ%&ﬂbﬂ%ﬁtﬂﬁ%@,ﬂm . .
el ectrophoresis ompared.. D). renc in fragnent |ength sizes between
sanpl e and conP@%Sﬁ%&Sﬁ |éﬁ%@”ﬁﬂ%@f“ﬁ%’n@“ﬁ’ﬁ%%%mgaﬁ%@‘br\ﬁe‘fehbinﬁever,
the use of s¥quéisederagosipted with misrdgalayen S{EBE protedt aci¥dRnfelcibaca Pat ent No.
5,498, 531) can P%regﬁ s 2SSO for the presence of specifjc nutations by
“devel opment or 0SS of ‘& ' DoZy e Cré yRgaIne systan disosdencs gpigvazgln. WO -

01/ 73028 -76 PClitawde:d @¢Bulafoliferation, activation, adhesion, growth, differentiation, or

migration disorder; or a hematopoietic or thrombotic disorder. Thus, the present
.invention provides a method for identifying a disease or disorder associated with

20 - aberrant or unwanted SLIC-1 expression or activity in which a test sample is obtained
from a subject and SLIC-1 protein or nucleic acid (e, g, mRNA or genomic DNA) is
detected, wherein the presence of SLIC-1 protein or nucleic acid is diagnostic for a

J

subject having or at risk of developing a disease or disorder associated with aberrant or
| unwanted SLIC-1 expression or activity. As used herein, a “test sal;zplc" refersto a
25 biological sample obtained from a subject of interest. For example, a test sample cén be
. abiological fluid (e.g., cerebrospinal fluid or serum), cell sample, or tissue.
| Furthe_rmore, the proguostic assays described herein can be used to determine
- whether a subject can be administered an agent (e.g., an agonist, antagonist,
' "pEptidqnﬁni"eﬁc', protein, peptide, nucleic acid,'. small molecule, or other drug candidate)
30 to treat a disease or disorder associated with aberrant or unwanted SLIC-1 expression or
... . activity.. For example, such metliods can be used to determine whether a subject can be
- effectively treated with an agent for an inflammatory or immune system disorder: a




i n other enbodi ments, genetic nutations in SLJC-| can be identified by
hybri di zing a sanple and control nucleic acids, e.g., DNA or RNA, to high
“density arrays containing hundreds or thousands of ol i goausdesdriodes probes
(Cronin, MT. et al. (1996) Human -Mutation 7: 244-255; Kozal, MJ. et al.
(1996) Nature Medicine 2: 753 5 759). For exanple, genetic mutations in
SLIC-1 can be identified in two di nensional arrays containing

| i ght - generated DNA probes as described in Cronin, MT. et alL supra
Briefly, a fiyshhupridization array of probes can be used to scan through
long stretches o in a sanple and control to identi A5 hanges
between the sequences by nmaking.linear arrays of sequential overl appi ng
probes. This step allows the 10 identificaMi-on of point nutations.. This
step is followed by a second hybridization array that allows the _
char act eri zat i offréPvaspiaridisordergceliulay prolifyation; astjvation|akesionspewtal i zed probe
arrays conpl enegimfedt | e | r I ected. ..Each tation
array is' conposed %gft?%?rrgr @6@%3%%0 ég]si&g%& %@8?%%5‘%"%%’8&%%““%& ?ﬁ@

wi | d-type gene %@@%W@npr%ﬁgpmfmmmmbjgﬁmde In yet
anot her enbodi Mepetivaifedtdd VAl f1: i reactions known in the
art can be used to gﬁ?#]ect_l y‘ﬁghe%u é;’&é§°‘tgr?‘§3@§@°%‘age§r%§‘a‘ﬁ%“&§?fé‘8w-ati ons
" by comparing t HelCsheppeassion effactiYity in whish @ <8t $a@plk inwhtsinddaed SHIC-EppRicirng

w | dAype . (cont geies @ﬁ@,{@%i . clng.reactions. i ngl.ude
t hose based on t.eg:ch% qu _%gg?vel ope ?%?&Y}ac?(??#’g%ﬁmégﬁhﬁg?up%gﬁﬁéﬁr oc. NaA
Acad Sci _ USA 2protemn ssgpgleip aciderpgession orlativily iPdiagnostidafbt a subjeetdhat Gmibe USA

74:5463). It i S;BhisReed M-SR fied ' of au
- sequenci ng pr ocgdur es can _Dbe ut?ﬁé@%’%ﬁ?ﬁﬁper g@%nﬂcﬁé%to & gfgﬁ@i‘fi?c
assays ((1995) . BiPESEeheTagley)-19: 448), i ncl udi ng sequencing by nass

t t , er . | | I . 94/ 16101,
Shen o a1 iggl%qkﬁﬁe‘%i%ﬁ% Bl %%j%& 5‘%}? ?@%h?‘%ﬂN%% SRR (1903)
| . 25 Bioch goadhay mining igpbjecvigthernbieted genefioat ridefoes t i
'rAr\upItoati ons. | |O(r:1 temgc,;@fkﬁ;;rgc et} - in - Whi ot,ect i.mnI ??om
1328 Py AfstedMidiGh Eggﬁbgﬁtem%ﬁﬁl\ﬁﬁﬁ{ﬁc acy

cl eavage agents is ysed to detect smat ¢ ses In RNAI DNA

“het er odupl exes FHFEHE. gichjas an ipfgnmaeryan rempgGystad disord¢ma cpadievasdular t.he  art

techni que of " nitissmdrCdceNhiISANANEratid, AltdvatidhY I gli Reh8 | exes of

formed by 30 hybridjzing (label é‘t&?&’FgN_A 009’% ‘?ﬁbg‘]{’g’?‘m ng Pﬁag%%iolrd-type

SLI C-1 sequelicemigritan disorders oy ahemptoppietinar trmnbotic dibnlen Bt piefradd f r om a tissue

sanpl e. The doulherisidng t i . i ch
NAG thethBihQuRRE ﬁ%@%@ﬂa’}%éggse@&& %%3%%6

cl eaves singl e-stranded regigons of the duplex 773028
-77 PC | US011099rgwnce or absence of a genetic alieration characterized by at least one of an alteration

affecting the integrity of a gene encoding a SLIC-1 -protein, or the mis-expression of the 2
SLIC-1 gene. For example, such genetic alterations can be detected by ascertaining the
20  existence of at least one of 1) a deletion of one or more nucleotides from.a SLIC-1 gene;
2) an addition of one or more nugleotides to a SLIC-1 gene; 3) a substitution of one or
more nucleotides pf a SLIC-1 gene, 4) a chromosomal rearrangement of a SLIC-1 gene;
5) an alteration in the level of a messenger RNA transcript of a SLIC-1 gene, 6) aberrant
modification of a SLIC-1 gene, such as of the methylation pattern of the genomic DNA,
25 7) the presence of a non-wild type splicing pattern of a messenger RNA transeript of a
SLIC-1 gw;,'_ 8) a non-wild type level of a SLIC-1-protein, 9) allelic loss of a SLIC-1
- gene, and 10) inappropriate post-translational modification of a SLIC-I-protein. As
N descnbed h_t_éreiﬁ, there are a large number of assays known in the art which can be used
for detcchng alterations in a SLIC-1 gene. A preferred biological sample is‘a tissue’or
30 | semmsample isolated by conventional means from a subject.



such as which will exist due to basepair m smatches between the control and
sanple strands. For instance, RNA/DNA dupl exes can be treated wth RNase
and DNA/DNA hybrids treated with Si nucl ease to enzym&%{[kxbg%ﬁitl ng
the m smatched regions. In other enbodi nents, either or

dupl exes can be treated wwth 5 hydroxylam ne or osmumtetroxide and with
piperidine in order to digest msnmatched regions. Ater digestion of the

m smat ched regions, the resulting material is then separated by size on
denaturing polyacrylam de gels to determne the site of nutation. See, for
exanpl e, Cot V§ho1&Bo28| . . (1988) Proc. Natl Acad Sci USA 85P(¢33301/08%becba et
al. (1992) Methods Enzynol. 217:286-295. In a preferred enbodi nent, the
control DNA or i o RNA can be |abel ed farysdetection In still another
enbodi ment, the m smatch cl eavage reaction enpl oys one or nore proteins

that recogni ze m smoliaghs BSGRR SifoflOtl Srckh ARSI MR, Cal | e " DNA

m smatch repair ynmes) in defi ned systens etecting and mappi ng
poi nt  nut at i on®LHPEXeTin 2 pelyperEsesbiin ritelipi PERY Gempige V- PatertiNos. For

exanpl e, the nuitesd 5oL0aeER3062)FuciRlabctol PERGFRACRP &H&eﬁﬁ% and the
t hym di ne DNA glycosyl ase f'?g% H%La c%l | s cl eaves. CQ’ wl Eitﬁf:lhes (Hsu

et al. (1994) Chswtionshunesstion GERY (%7 g domiesraat ok ﬂm&@)&cwnem%;wﬁamo;/
embodi ment , as plAbRabasac: A0 (199\k6x Nat SEAMTRE B4 91860360 1hd Hnd PG| 1

sequence, ‘i s -hybridized a cDNA or other DNA. product from a test
cell (s). The duﬁ%@@nagﬂcﬂaré&t'%ﬁﬂWrdﬁe@nmmnfrﬁﬂmnemth@&am-lmﬁm 20 and

the cleavage pro@mshsserbf
protocols or the Ii k}g}.et (Igg?gu@ig%é‘%ﬁg ggg %93%8;2? gﬁ;@ﬁgﬁ&%&%ﬁgﬂ&%g& In

ot her enbodi nent%ps %ﬁ%%%& W@Pleﬁfﬁqﬂéépm@mqhﬁ@wammlmyclmg ggeomised t o
identify nutati QiRNA Br 5okH) G tRERBS of zeaémta@ungsth@mcf‘mééc %ﬁ{h ormat i on

pol yrmor phi sm (SSCP) nmay be used to detec differences iIn e ectt retic

mobi ity 25 Bbt \Ré"eﬁ)’f IS¢ BiRers whichsegificaliy éYWEéPeS&m-ase@endqra}o@u@s (1989)

Proc Nat!|. Acad sithat diz8€n2A® BmplFRELR 0Tt é@ﬂﬁ
285: 125- 144; an Ha%ag%ﬁ(lggrb Gnet . Anae@mt:.qrgeﬁ &se.h\él%%h%

Si ngl e- st randed %°WS%W%%W%PRPWWSM@%%@P%0%C| ds

will be denatured;ampﬂﬁaiub@m&mmmrceﬁmme13&@%@%%&5!@%1;1@%&%&&&1
si ngl e- stranded nuf{}ﬁl c,a r| es according to sequence, the resulting

30 altération i fPabteRendien erﬁ’ﬁ%@bkt‘%“%ﬁ%ﬂéh%@%@ﬁ@qﬂ%ﬁ%m even a

singl e base thargguciibiewliNuylof ag @m%em%ﬂ@%ﬁqnﬁuoﬂﬁaﬁ&ib%ﬂlhé%ﬁh 5
| abel ed probes. The %]ensmlwt of the ass% may be enhanced by using RNA

(rather than DNA), cahiop sirthesin df@é%wéﬁamgbmu%e welicatiop g
PCT/ US01109469 (Guatelli, J.C. et al., (1990) Proc. Natl. Acad. Sci. USA 87:1874-1878), transcriptional

amplification system (Kwoh, D.Y. et al., (1989) Proc. Natl. Acad. Sci. US4 86:1173-

: _1177), Q-Beta Replicase (Lizardi, P.M. et al. (1988) Bio-Technology 6:1197), or any
20  other nucleic acid amp]iﬁcaﬁon method, followed by the detection of the amplified
molecules using techniques well known to those of skill in the ast.” These detection

-schemes are especially useful for the detection of nucleic acid molecules if such
molecules are present in very low numbers.
, Inan altemative embodiment, mutations in a SLIC-1 gene from é sample cell
25 can be 1dent|ﬁed by altarat:ons in restriction enzyme cleavage patterns. For example,
sample and control DNA is wolated, amplified (optionally), dagcsted with one or more
o restriction endonucleases and fragment length sizes are determined by gel
| - electrophorems and oompared. Differences in fragment length sizes between sample and L
o control DNA indicates mutations in the sample DNA. Moreover, the use of sequence
" 30 . 5pec1ﬁc nbozymes (see for example, U.S. Patent No. 5,498, 531) can be used to score
- for the presence of specific mutat:lons by devclopmeut or loss of a nbozyme cleavage .

- site.



-78 structure is nore sensitive to a change in sequence. In a preferred
enbodi nent, the subject nethod utilizes heterodupl ex analysis to separate
-doubl e stranded heterodupl ex nolecules on the basis of changgserJho4

el ectrophoretic nobility (Keen et al. (1991) Trends Cenet 7:5). 5 In yet
anot her enbodi ment the novenent of nutant or wild-type fragnents in

pol yacryl am de gel's contai ning a gradient of denaturant is assayed using
denaturing gradient gel electrophoresis (DGGE) (Myers et al. (1985) Nature
313:495). When DGGE is used as the nethod of analysis, DNA will be
nmodified to W&U7¥2% hat it does not conpletely denat ur e, Kogyusenesg! e by
adding a GC clanp of approximately 40 bp of .10 high nelting GC-rich DNA by
PCR In a further enbodinent, a tenperatur€égradient is used in place of a
denaturing gradient to |dent|fy differences in the nobility of control . and
sanpl e DNA ( Rosenbauff 2tHer embpdiments, gem@&@m&mhﬂl@l%mﬁ’ﬁﬁeﬁ@@. Exanpl es
of other techni |on ncI ude, but are not

i et p M R B B & 2 Dol ox P e geacusity

limted to, selective oligonucleoti

anplification, WW@‘@%@@@W@MMOMD@BWM pRY&ClRin, M.T. o7

t al,
ol i gonucl eot i de (PYSEN Bt Bz ch. th nown nutation 1s
pl aced centrall ??%ng’ot hen h;%?l gl zeé?%?q(?zglr ggt’ oA e Magiaine @ 253-whi ch

pernit hybridfz BFHagDlef g@e%mﬁfemnsnmsm -1 @nfhe weakifledd Kio ﬁeﬂ@%( 1986)

. Nat 324: 163 Jﬁhmﬁ] d S USA 86
Sucﬁr gl lele spe)mm’&éb K gé%h% ot | gbﬁ bﬁfﬁb?ﬁ‘ﬁ?@b“@’%@%ﬁﬁﬂ@ﬂad
“target DNA or %ﬁ'ﬁbﬁaé dirg YW@%Pemaumbemanwﬁseﬂ/&ﬁd%aﬂd&ﬂ; IoQ?&}b{&thgsot i des

are attached tOofDRAhybgétﬁBIEbﬂgcoﬁﬁm br| di zed w'th
target DNA. Al terpatively, | el'e speci &m‘? baieemthe sxmersesdyy  whi ch
depends on sel eE’FF’\‘? I° #qqmaknvemmg@mhaemwmmy on with the

i nstant i nvert i @entificelid rs for specific
anplification cars Ee&hﬁ?‘g??%ﬁ @%%glsfoﬁ?v@ % f speand ybridizstiopprmayt t he
mol ecul e (so tﬂg% F Wﬁ%@m@aﬁoﬁebﬁﬁﬂg&haﬂ& bhpbiizad {roR)

! Br
(G bbs et al. (&B§9¢o gdl Sitdry RFAI0R 4 or at the ‘extrene
3' end of-one priner l]Pliuere under a?g%oprl ate’ %‘i?’f %G@W%m&@h can

‘prevent, or redtfEPosed 95 glisl probe ses ooneimplenieRtags WM@JI?I%@BHJ hdAt R ey

11:238).. In add¢o&npm&1ehfaqnf6)th§ﬁut9&%leﬁébl e to introduce a novel restriction
site in the segi on 8@ the nutation to create cl eavage based 30 detection

(Gaspari ni aL (199¥5t efGBlele!e@Tb@H of 2 Vyriety 6f sequendiig rédcBais@dodiiAl | N
certain enbodlmem’t&n&ﬁﬂlsddftbﬁ% erf rrred usi ng Taq |igase
for anplificati on rgsg 1991)dﬂgr oc. elséhgei atioesdy | n such
cases, |igati on™ frauesse Qﬁ%mﬂﬂzﬁa@ M@HORé c?dﬁéé}ﬂndmg wild-type

(controi) sequence. Examples of sequencing reactions include those based on
techniques developed by Maxam and Gilbert ((1977) Proc. Natl. Acad. Sci. US4
20 74:560) or Sanger ((1 977) Proc. Natl. Acad. Sci. USA 74: :5463). It is also contemplafed
that any of a variety of antomated sequencmg procedures can be utilized when
performing the diagnostic assays ((1995) Bzotechmque.s' 19:448), including sequencing
by mass spectrometry (see, e. &, PCT International Publication No. WO 94/16101;
| Cohen et al, (1996) Adv. Chmmatog1 36: 127—1 62; and Griffin ef al. (1993) Appl.
25  Biochem. Bzotechnal 38:147-159).
Other methods for detecting mutations. in the SLIC-1 gene include methods in
o whmh protection from cleavage agents is used to detect mismatched bases in RNA/RNA
“or RNAIDNA heteroduplexes (Myers et al. (1985) Science 230:1242). In general, the
art techmque of “nnsmatch cleavage™ starts by providing heteroduplexes of formed by
T30 _hybndxzmg (labeled) RNA or DNA containing the wild-type SLIC-1 sequence with -
- potenha]]y mutant RNA or DNA obtained from a tissue sample. The double-siranded
; 'duplexcs are t;‘cgted with an agent which cleaves single-stranded regions of the duplex



-79 PCT1tt S01/09469 only if there is a perfect match at the 3' end of the
5' sequence nmaking it possible to detect the presence of a known nutation

at a specific site by looking for the presence or absences §f, er 2004
anplification. The nethods described herein may be perforned or exanpl e,
by utilizing pre- 5 packaged diagnostic lilts conprising at |east one probe
nucl ei ¢ aci.d or antibody reagent described herein, which may be
conveniently used, e.g., in.clinical settings to diagnose patients

exhi biting synptons or famly history of a disease or illness involving a

SLIC I geneWORNB®Brnore, any cell type or tissue in whikch/uSuro@bh i s
expressed may be 10 utilized in the prognostic assays descri bed herein. 3.
“Monitorin of Effects Durin Cinical Trialsyionitoring the influence of
agents (e.g., drugs) on the expression or activity of a SLIC1 protei n

(e-g., the rmodulsadh=evhith win biismeioYayep ﬁf‘ﬁfs%tcﬁ’é@gfgfeeﬁihg Iﬂol(;%d iple,

mechani sns, PSGL-1 cy oskel etal_association
appl i ed not onl YIS HHEe &W@éﬂ“ﬂgxessmbeétes@dmthBNmag@NWDum For

exanpl e, the ef fhgsﬁds\neae@sm@sl aﬁuésetagne%aﬁ&ny%g&aﬁgm%ﬁn&cﬁ%%gi {19 {7>say
e

as descri bed her in to increase SLIC-1 gene ‘expressSion, protei vel s; or
upregul ate SLI C* e&?f?‘?‘\??‘{‘? > ey BNARNA erRMADNA dunlexercan be reatddavigt subj ect s

exhi bi ting desreg&eﬁyl&ih&ﬂosﬁﬁwm&ma@&awn lpgﬁﬁ%@fnrb{de?%%eneﬂggm%?bss dtthed agent

downr egul at ed SLI C— actiyi Al ternatively, ecti
det erm ned by aT& ﬁ%‘ﬁ'di‘%é%{v’ migpaiched rziops, theiregyliing matepalds®emn, prot ei n
| evel s, or dom@é;ﬁgu:lald&iy@mébh@edauﬁﬁé oty &%ei?s% GRRER Rtk Br Gl 2!

trials of subjegts _exhi bltll’z)% i ncrease W?ene expressi on, prote

level s, or upre§ffSr&yamyle.Eoflonerd. &IW)P’PﬁNaé! "qur[fﬁ'd§&4327z$ﬂ¢ebaeztdie
expr essi on or aQI%S!)M&rh@i;Euﬁidl@i’lzm 1P lefRf6] ShttRinent, Bl

NIE es
t hat have been ' I C in, for exanple, a SLIC 1-assocCi at e(}mdl sor can
be used as a'" %"aﬂg’f’% frEfARtEstion of ¢ he phenotype of a parti-cul ar ceII
For exanpl e, and NOt Int3ill wehed Embidithérd it ism A G Swad e}e&casheaga bigdr that
are nodul ated in cell S bﬁjﬁtreatment with an agent (e ound, drug or

smal | nol ecul e)-"WH RERCHS Bt 1tqegizemiseatch %ﬁd{afe\n%m(d@ublefmand@mml(@opaum a
-screeni ng assay “BNAdfiseakDREair ik Adfined By sk fsteRtcbins %‘35{@"% d)ofhﬂ study -

char act or i zed by REPEURFEe] “PNES PBRERH-E FEBl5 of cein Tog sl @m%%,?,
mechani sns amd/ etizymelof Bl @i c&dm,w :@G)Anﬁsﬁfatcﬁé%&im{h% thylufidifle BNAMyofdyidst | al
cell S can V\O 014 73%&:1 celﬁ clcav T at G %sm%t%?es (Hsu et al. (1994) Carcinogenesis
15:1657-1 662). According to ad exemplary embodiment, a probe based on a SLIC-1
sequence, e.g., a wild-type SLIC-1 sequence, is hybridized to 2 cDNA or other DNA.
product from a test cell(s). The duplex is treated with a DNA. mismatch Tepair enzyme,
20 and the cleavage products, if any, can be detected from electrophorésis protocols or the
like. See, for example, U.S. Patent No. 5,459,039. '
In other embodiments, alterations in electrophoretic mobility will be used to
identify mutations in SLIC-1 genes. For example, single strand conformaﬁoh
. polymmphism- (SSCP) may be used to detect differences in electrophoretic mobiﬁty
25 'between mutant and wild type nucleic acids (Orita ef al. (1989) Proc Notl. Acad. Sci
USA: 86:2766, see also Cotton (1993) Mutat. Res. 285:125-144; and H.ayashl (1992) o |
o Genet. Anal. T ech. Appl. 9:73-79). Single-stranded DNA. fragments of sample : and }
‘ control SLIC-1 nucleic acids will be denatured and allowed to renatore. The secondary
'structure of smgle-strauded nucleic acids varties acoordmg {0 sequence, the resultmg | _
30 alteratlon in elecﬁophoretlc mobility enables the detection of even a smgle basc change ';_f ES
_ '_ “The DNA fragments may be labeled or detected with labeled probes. The sensmwty of . |
- -the assay may be enhanced by using RNA (rather than DNA), in which the sccondaty




PCTI USO01/ 09469 be isol ated and RNA prepared and anal yzed for the |evels of
expression of SLICG1 and other genes inplicated in the SLIC|-associated
di sorder, respectively. The levels of gene expression ( a

expression pattern) can be quantified by northern bl ot . g%g??gvggﬁﬁgRT-POR
as described herein, or alternatively by neasuring the amount of 5 protein
produced, by one of the nethods as described herein, or by neasuring the

| evel s of activity of SLIC-1 or other genes. In this way, the gene
expression pattern can serve as a marker, indicative of the physiol ogical
response of ™WWmoigsizbs to the agent. Accordingly, this respasesesdate may
be determ ned before, and at various points during treatnent of the

i ndi vidual with the agent. 10 In a pref errqgd enmbodi nent, the present
i nvention provides a nethod for noni tori ng the effectiveness of treatnent

of a subject W ; | : om netic,-
protein, pepti dgthmﬁ%ci?g??se ‘?ﬂoa R‘I%@EPGG ﬁ%@ﬁ%‘? %‘?‘@g%néglndl date

i dentified by tﬁ@l@bmetém%wgﬁé@@y@uabswaﬂmdo mmdyvubhﬂtdamdrhgtetoﬂ@lm eps of
obtaining a prendiEhl oi thébdsR/dr 8 s‘i:aiéltlé&w ﬁor&té o% A er:r? 31991 Voerds, o

adm ni stration of the 15 agent; (i
aSLI G- 1 prot ei nGewgRA). or genonic DNA in the preadm ni stration sanple;

(iii) obtainiyng one m%ﬂéﬁ%ﬂﬁﬁlnﬂéﬁﬁéﬁ&?@ﬁﬁﬁ@@@ &g{w Subj ect,

(iv) detecting the level of expression or actiVv prote| n,
ni RNA, or genon?@YWﬁesmﬂﬁpf@mm@amyeémqummr| ng t he

| evel of expres ng\%? enoniic
DNA in the 20 pgﬂg&g[g%h’dl éi%&g%ﬂog%w((f) tﬂﬁH r]%etja.gg%g)?{( pr o e| m, n%ﬁg

genomi c DNA in ﬁ’@%waﬁﬁﬁmﬂ@@ﬂﬁmﬂbﬁm@%wbrmethﬁqﬁltes;suxarﬂm%dwe)snot
altering the ad ;(Qgp ﬂﬂd:%‘% ”ﬁgﬁ& | For
exanpl e,g [ ncrea?e[gm%g%%%agﬁ g@(jrleon 1@9? ent aam€ es? @ n({q, Y
increase t he“bxb’ﬂb‘@ﬁt@ﬁ@ﬂ‘étm‘lﬁibﬂl’% ISEﬁEﬁlET m@oﬁngmtemmgmbmm
detected, = |- €. uschih HAGIERAahidRe bRt HERSS Tittlenldify &.Btﬂmé}!fwueﬁt Hvely,

decreased adm ni stration of ent na esira e t o “decr ease
expression or afidsgmpls LA @_qS@bﬂmPén Reéisper|( @%’h’&ﬁ'@?@cﬁé&) Le. to

.decrease the effectlggga?g%fgthgrl@&hﬁ %rﬁ%%gk%nlhl RS | OP e b é)l(f‘!)l ment

"SLIC-1 expressign_or actiyvi used as

ef fectiveness ofimifsd %gﬁ?’r‘?t’u"eé’ilé‘?ﬂ“%o‘ﬂ?ély@@s@ﬁ% Whmlﬁemﬂamredmﬂot ypi ¢
response -f pe ﬁmﬁ&eﬂfenslm/%}e}e&pwewgoqﬁéwmé M%@Msusce&@%@e (&) a

t herapeutic nethods of treatlng Subject at risk of
§

di sorder ‘or hav PRy ER08 itRlace @W%PM%@Y@@%&*@%@N&@@IP@@@& s
PCTI 1 JSO / 89469wh#3f mﬂhyekmfaﬁaﬂbn@&fa%%he&h %Lft&dﬂfs@&w%ab

—activity, e.g. an inflanmto ne systemdi sord Qﬂzr “‘ovascul ar

di sorder, a cel PAfF¥P): R ¢fmk t(és%ﬁ"c détiArad |'5'6WSA 86:6230). Such altee specific
oligonucleotides are hybridized to PCR amplified tarpet DNA or a mumber of different

20 mutations when the oligonucleotides are attached to the hybridizing membrane and
 hybridized with labeled target DNA. -
Alternatively, allele specific amplification technology which depends on selective

PCR amplification may be used in conjunction with the instant invention. -

Oligonucleotides used as primers for specific amphﬁcauon may carry the mutation of

25 interestin the center of the molecule (so that amplification depends on differential

hybndmm) (Gibbs et al. (1989) Nucleic Acids Res. 17: 2437-2448) or at the extreme 3' L
_ " end of one pnmer where, under appropriate conditions, msmatch can prevent, or reducc ; i o i ;-"' B e
. p polymerase extcnsmn (Prossner (1993) T ibtech 11:238). In addition it may be demrable
o to mtmduce a novel restrzction site in the region of the mutanon to create cleavage-based
" 30 detection (Gasparini er al. (1992) Mol. Cell Probes 6:1). Itis anticipated thatin Certain -
. embodiments amplification may also be performed using Tag hgase for amphﬁcatmn .
(Barany (1991) Proc. Natl. dcad. Sei USA 88:189). In such cases, ligation will oceur -




adhesion, growmh, differentiation, or mgration disorder, or a

hermat opoi etic or thronbotic disorder. Wth regards to both prophylactic
and therapeutic nethods of 5 treatnent, such treatnents yO?b(elé r%%g’ﬁflcal |y
tailored or nodified, based on know edge obtained fromt P&

phar macogenom cs. "Pharmacogenom cs", as used herein, refers to the
application of genom cs technol ogi es such as gene sequenci ng, statistical
genetics, and gene expression analysis to drugs in clinical devel opnent and
on the market. More specifically, the termrefers the study of how a
patient' s ger"é@“lﬂ@@?érm ne .10 his or her response to a drowyuba/nosee a
patient's "drug response phenotype”, or "drug response genotype"). Thus,
anot her aspect of the invention provides mgghods for tailoring an

i ndi vidual 's prophylactic or therapeutic treatnent with either the SLIG1
nmol ecul es of t henBriegeRts A F¥RAhAh -
I ndi vi dual ' dragrresponse genotyg?g{he?-égr@r?%%g?g%m céﬁlgﬁg%&r/g&l}q‘g}o#ﬁ an
or physi ci an to@%ﬁ‘ﬁ"@?"eﬁ KneypHmatianiag a specifip sitedyy depking fartergtrasendeor hbsence
patients who w lof caB@efit fromthe treatnent and to avoid treatnent
of patients who will_experience toxic drug-related side effects. :of

SLIC- | aberrancy, fofbeughedsaescrbeyhergimmayper nerfprmed.dor esample, tQiulilzidg pre-
ant agoni st. agenipaélspel dRhodi® K EALEE aas %Lepﬁ,we&ciex/b%c 4 oy S

progr essi on. Dependi ng on the type actic

gspect the i n\ééiﬂﬁcp %M%Yﬁemw¢%§“mdw&mph@dwwgmmse a
i sease or condiphfids XEBRR 2 & Bty BREH o
expr essi on or gct ivity, b% admmi ni Ster ngat&(g)’ ?ﬁe subj ec % tl&%ll_é'@ags%lrc']an

agent which nmodé#f%tes SLI'G1 expression or at |east one SLIGi activity.
Subj ects at ri sk form@m&%@ Wil'tﬁﬁo&ﬁssﬁ@ﬂﬁﬁ@chs‘i.ﬁ&?%%k?s%ﬁﬁﬁ o by
an e

aberrant or unvvant ed_SLI C-1 expression or activity c ftified by,
for exanpl e, V“B?e é“ﬁ’ﬁﬁWF%’iﬁaYéfiﬂsﬂﬁ%ﬁérh%tmc or prognostic assays as
descri bed herein. Adm nistration of a prophylactic agent can occur prior to
the manifestation o% syrrptoms character| StIC _of the SLIC 1 'aberrancy;
such that a disease or - R S g Clinica ) the subject. The

-appropriate agent camnoaRorEe ; mﬁmﬂ& ‘ ed
nerein. 22 Cot oy 00 o 7302%"@%%%%?%‘11&%%&.1 gRERR S LR ord

upr egul ated and gc' IORHR (- dspedulagion of/inflammatory padfor PSGE-1RERAG01/ 09469 2.
Therapeutic Met aedianBae] FETL- Beekteal asddRtidd) ¥ERH bARsRE tLAN WPl n@?&ﬂ?ds of

nodul ating SLIC;
9 lbasu: drug screening, but also i in clinical trials. For example, the effectiveness of an !

agent determined by a screening assay as described herein to increase SLIC-1 gene p
expression, protein levels, or upregutate SLIC-1 activity, can be monitored in clinical
trials of subjects exhibiting decreased SLIC-1 gene expression, protein levels, or :
20 downregulated SLIC-1 activity. Alternatively, the effectiveness of an agent determined
by ascreening assay to decrease SLIC-1 gene expression, protein levels, or
dowuregulatc SLIC-1 activity, can be monitored in clinical trials of subjects exhibiting
increased SLIC-1 gene expression, protein levels, or upregulated SLIC-1 activity. In
. such clipical trials, the expression or activity of a SLIC-1 gene, and preferably, other
25 genes that I}aire been implicated in, for example, a SLIC-1-associated disorder can be
* used as a "read out" or markers of the phenotype of a particular cell.
|  For example, and not by way of limitation, genes, mcludmg SLIC-l thatare .
. modu]ated m célls by treatment with an agent (e.g., compound, drug or small molecule) g
whlch modulatae SLIC—] actmty (e.g., identified in a screemng assay as descubed
30 herem) can be 1dcnhﬁed. Thus, to study the effect of agents on SLIC-l-assoclated :
" '  disorders (e.g., dlsordcrs characterized by deregulated P-selectin glycoprotem hgand S :
- : mgnalmg mechanisms and/or cellular adhemon), for example, in a clinical tnal, oel]s can IR




expression or activity for therapeutic purposes. Accordingly, in an

exenpl ary enbodi nent, the nodul atory nethod of the invention involves
contacting a cell with a 5 SLIC 1 or agent that nodulateéﬁqﬂﬁ e of
the activities of SLIC-1 protein activity associated w %

agent that nodulates SLIC-1 protein activity can be an agent as descrlbed
herein, such as a nucleic acid or a protein, a naturally-occurring target
nol ecule of a SLIC-1 protein (e.g., a SLIC | substrate), a SLIC 1 anti body,
a SLIE@ agonist or antagonist, a peptidomnetic of a SLIC 1 agoni st or
ant agoni st, WO WHE small .10 nol ecule. I n one enbodi MERETUSINEN4EIgent
stimulates one or nore SLIC-1 activities:-8Exanples of such stinulatory
agents include active SLIC-1 protein and a nucleic acid nolecul e encoding
SLI.C-1 that hasbajensted and RO prepiradand anafyzedfol the levels afeapiession of SHICH a@ht , t he

agent inhibits gpe tyi | es.0 C I nhibitory
agents include anti g[{eng%r]%t%h% nuc ell%éotg%ggm&? ;Ynts[:ﬂ %ﬂ'? E

.anti bodi es, andﬁgﬁﬁGW$mmmh£bﬂ@gmsmmihnmammmmﬂﬂmmaqmmnﬁhﬂbyd&ﬂmaﬂﬂae
perforred L vibasusk o ecni bbbt ISR ot b G ) e
such, the prés@mtemm@hchdw qyﬂof/hhdmthmahddmnbedmemmeathyn@aamgﬂﬂltweﬁual
afflicted wth g |zed aberrant or unwanted
expf essi on or actlv y§§lfﬂ1%L?%t%%%srgF ﬁﬁ%ﬁegf‘%&% a‘%ﬂ?‘@&ﬁ?‘@‘? In one
20 enbodi ment qsh@mhmﬂcahmmﬂa&mdngmlwmmgﬂmedgmtg., an agent
identified by a @W&ﬂ%ﬁﬁg&g%@% emghergﬁ % .qr . conbi natr'iiﬁn_ of
agents t hat m)ﬁ_ at e P Upr egu e@@@é‘f"é@)ﬂ@&‘r uring
expressi on or amﬁmw¢ﬂqfﬁﬂuxhwﬁmﬂhmhﬂsmbnﬂlnent t he met hod invol ves

adm ni steri a SLI Ieque as apy to
conpensat e P‘gr redugad ﬁ‘%{t.)rerrant "% ﬂ’fofld té%qe%ﬁ or
activity. 25 Stmmlﬂatlgfbﬁeﬁﬂfm‘@@mﬁ_&mﬂnwﬁaﬁubjmdmkmmhe(ejgn aﬁagdnﬂt,l ons in
which SLIC 1 i r ncr SLIG1
activity is I| t@m&’%@\’/e a %8@15&%@% ?ell amdl’_s%%fv]ﬁlélgaﬁ ﬁeﬁﬁ{“ﬂon of
SH C éL a(2:t2 i \C/)Ic : m@dﬂl%éﬁm!ﬁbﬁbyﬂlﬁmmﬁesmb&dfgg@ ifcinding i mpbeﬁ’(gf i.ci al
.effec g*mgp cogenon1csv
" The SLI G 1 nol ecul es’ ﬁﬁt e pr esgﬁ%é:f%(ééﬁj? norm?%?m%%“g

modul at or s+ hi agpntyGEy detesting ihmdpﬁﬁwon mﬂmﬂﬂ@d m;otm,fndﬁﬁA,mn gﬁiahﬁ‘e 1

activity (e.g., ls |ed b creeni ng assay
descri bed herel?lﬁjcg:ié&nh%g agm ni spereg t’g})s&?m%g%e/&%ua gre ﬁfa?@‘gi’ tration .

(prophyl act i calSegpplss frem theapdent;i(yhddtsclingihe Bvd-ofegosiiat @dciliy of theSEIC-( € ..
i nfl ammat ory  or b ERURRNAYSHeBRnAL BRAGE R pod A A ARE Whlied b WS Ss ag®! ' ul ar
level of expression or activity of the SLIC-1 protein, mRNA, or genomic DNA in the o
20 pre-administration sample with the SLIC-1 protein, mRNA, or genomic DNA in the post
administration sample or samples; and (vi) altering the administration of the agent to the
subject accordmgly For example, increased administration of the agent may be
" desirable to increase the expression or activity of SLIC-1 to higher levels than detected,
i.e., to increase the effectiveness of the agent. Alternatively, decreased administration of
25  the agent may be desirable to decrease expméion or activity of SLIC-1 1o Jower levels
than detected, i.e. 10 decrease the effectiveness of the agent. According to such an |
7 embod:ment, SLIC-1 expression or activity may be used as an indicator of the L
N 'gﬁ‘gci;veness of _an agent, even in the absence of an observable pheriotypic respoﬁée. i

30 '_i-': D Methodsof'l‘reatment

L 'I‘he present invention prowdes for boﬂ1 prophylachc and therapeuhc methods of |
o ireatmg a sub_;ect at risk of (or suscepﬁble to) a d:sorder or ha:vmg a dLSorder assoclamd



~proliferation, activation, adhesion, growh, differentiation, or mgration
di sorders; hematopoietic or thronbotic disorders) associated w th aberrant
or unwanted SLIC-1 activity. In conjunction with such treabassir2004

phar macogenom cs (i.e., the study of the 10 rel ationship between an

I ndi vidual 's genotype and that individual's response to a foreign conpound
or drug) nmay be considered-Differences in netabolismof therapeutics can

| ead to severe toxicity or therapeutic failure by altering the relation

bet ween dose and bl ood concentration of the pharmacol ogically active drug.
Thus, a physi¥e8388 clinician nmay consider applying kn&&XEEHOSBt ai ned in
relevant phar macogenorui cs studies in 15 determ ni ng whether to adm ni ster
a SLIC 1 nolecule or SLIC1 nodul ator as ygll as tailoring the dosage

and/ or therapeutic reginen of treatment with a SLIG | nolecule or t SLIC1

nodul at or. Phar mﬂmaﬁeﬁ%ﬁﬁwdﬁad&mlté%pﬁkidﬂ adtivity, ¥l I ihfteAmhioferedi tary
variations in the ﬂp F%ﬁ”ﬁ@ dr ugs ﬁ?ﬂigto al tered drugfdlsp03|t|on and
abnormal action Ifnﬁl“ﬁ? &t B rders p cllulp proliferatipn petivation, M et
al . (1996|) CI|padEeeiibn,ﬁbﬂh{ﬁﬂ&bﬂhﬁ&m&ﬂmoﬁﬁé&&rl&hheﬁﬁﬁpo@éﬁo@nd Li ndfer
gL:ﬁngzogeneg}g%g@ﬁ%qﬁ%ﬁéﬂﬁa ﬂBE%ﬂ%¥?$P@éggﬁﬂ€@°%ﬁiﬁ%ﬁ%ﬁﬂ%égﬂ&¥fgzso
transmitted as an£Mﬁ@¢ﬁmﬁﬁﬁmﬁwnﬁﬁﬁfﬁd#ﬁhﬁ&my ﬂﬂﬁ&ﬁ%%bﬂ%&dhﬂﬁwﬁ&@e
(altered ‘'drug a%W%%EEB éﬁ?ﬁiglgmﬁﬁag't'qns transmtted as single factors-
al tering the way P PRUCS( SFhappacaecgemiss wat uspbhsreiny . These
EQ?L?ZFF%EL?.“"‘e"“’“o‘“"W““‘S?ﬁ‘?ﬁ“‘“‘“ﬁ“ﬁﬂhﬁ%‘m’éﬁ%ﬁ%e : "hos‘*%mhate o
dehydr ogenase d@ﬁ?ﬁ%ﬁ%@?&@ﬁf@%&“gﬁ%m@% siinlinfcal deyelonsies ﬁ‘&tﬂlle in which
g he mal( n clini Caharmnpﬂotecspéelﬁtallf ly,&eg&&rfefelxﬂie%tuﬂf/bﬂioWdlﬁﬂﬁ%t"s@EheQ?et&ﬁh&am
rugs (anti arra sulfo es, an sics, nitrofurans). and
consunpt i on d% %’f@f%@?@@bﬁ%ﬁﬁﬁ?@%%@gmf Brsagiyre"sor "dig
Eharnacogenon1CSa@pnegambwyb Tkuyﬁmﬂ@mdq&ngM@ﬁn&ﬁﬁﬂnq&w&ﬁeﬁk&ﬁ&ﬂﬂr response,
nown as "a gengggwn ies primari
-resol ution %ﬁ%mﬁ%ﬁﬁﬁ B@ﬂ%ﬁﬁmﬁ ?ﬁmﬁﬂ%@%ﬁyﬂ%H%%H01
'gene-rel at ed Mmamkdecsle of the presnt i %tm(ﬁxldx:SLICC:—In@tmﬂorﬂatlsclasﬁingI’t&’I;hat/mﬂi@iiluﬁl@nSi sts -
of uhi ch has.t w PR EP3P08e PraloBopist B A LGt IS B Do
conpared to asnqpqmﬂmﬁhemgﬁﬂpmﬁcﬂ&mﬁamho@ﬁmaw$mabmwﬁwﬁabkmﬁﬁ&mﬂﬂlflCant
nunber of patients, taki art in 1] drug trial .to identify
markers associ a "%‘6“"‘3& aflﬁ% ﬂ&”ﬂéﬁ@&%ﬁ%@%@’k@%% ?eé%’ﬁ‘bﬂ%lﬁ"ﬂ?te%ﬁl%
effect. Alternateffesd.y, such a high resolution map can be generated froma
conbi nation of sone ten mllion known

1. Prophylactic Methads
20 - In one aspect, the invention provides a method for preventing in a subject, a

disease or condition associated with an aberrant or unwanted SLIC-1 expression or
activity, by administering to the subject a SLIC-1 or an agent which modulates SLIC-1
- expression orat least one SLIC-1 activity. Subjects at risk for a disease whch is caused
~of contributed to by aberrant or unwanted SLIC-1 expression o activity can be
25 identified by, for example, any or a combmatmn of dlagnost[e or prognostlc assays as
D - descn’bed herein, Adm:msb:anon ofa prophylactc agent can occur pror to the
- . - mamfestahon of symptoms chamctenshc of the SLIC—] aben-ancy, such that a disease or
- :. jdlSOl'dGl' is prevented or, altemanvely, delayed inits: progresszon. Dependmg on the type
o _- ".:_-,"'iof SLIC-I aberrancy, for example a SLIC-I SLIC-I agomst or SLIC-] antagonist agent
) ‘ 30 can be used for treatmg the sub;ect. The appmpnate agent can be detenmned based on
g E sereenmg assays descnbed herem. R -




10 singl e nucl eotide pol ynorphisns. (SNPs) in the human genone. As used
herein, a "SNP" is a conmon alteration that occurs in a single nucleotide
base in a stretch of DNA For exanple, a SNP may occur Qﬂgﬁmﬂﬁé SBYLTY 1000
bases of DNA. A SNP nay be involved in a disease process, howeve t he
vast majority may not be di sease- associated. G ven a genetic map based on
the occurrence of "such SNPs, individuals can 15 be grouped into genetic
categori es depending on a particular pattern of SNPs in their individual
genone. In such a manner, treatnment regimens can be tailored to groups of
genétical |y ¥WOA7HE2 | ndi vi dual s, taking into account traPEEUSB@6MAyY be
common anong such genetically simlar individuals. Alternatively, a nethod
terned the "candi date gene approach”, cangpe utilized to 20 identify genes
that predict drug response. According to this nmethod, if a gene that
encodes a drugs tar@et i Bhekipewide M@halls, a SLIC-1 protein of the present

i nvention), all comm varl anis .of that gene can be fairly easily
identified in the po‘ﬁ’tﬂ ﬁ}EF’PYenE%Pe M@h@ﬁé@wwtwa\ﬁ% one
version of the g@f@smﬁfrab@@m mﬁi;}ﬁﬁﬁ,g&l gﬁ&ﬂﬂ&[?hnﬁneﬁf planrul ar drug
response. As an il Iustr tiv enbo the actjvity of drug nmetabolizing

enzymes is a naf frhodppen W’E’wﬁm fﬁ‘l‘f’é“Y‘i’i‘?%V?lveséﬂ%faﬁ@g aPi’lleﬂm dr ug

action. The di SSH@IMaQ&‘ntthﬂﬂﬁlﬁﬁﬁafesBﬂéUﬂﬁdr@hﬁﬁ@ﬁcﬁQfﬂebj&&I

enzynes (e.qg, I\I—acete)x/ll)(E rase 2 (NAT —and ¢ ocbrorre P 50 enzy

CYP2D6 and CYp2¥S %‘%&r age&hﬁ%&?d&lfé&ﬂ SHH-- gof%awga@rbeapatuents

do not obtain tﬁgenﬁx ﬂ&eﬁ&dh&émgsuai iﬁc&ualewacﬂ*bewpl%ieﬁgﬁ%ﬁ&ﬁﬂo%ud&gﬁ.ﬁg&ons

and serious toxic @ﬁ ‘%f géqﬁakl ng the standard and safe dose of . ese
SHHTES

pol ynor phi sms af’8 Pﬁ’%&rﬁeﬁ%@;}ﬁé@”ﬁtﬁ)’ﬁ§él%éﬁﬂﬂt&ﬂméﬁu¢%e
ext ensi ve r et abgdohisedr afitbgvhis@R fepftidoibinktiit 3POSIICEN agdoRM or ant; LeYEbapGE of PM

zs"di fferent am) 2 Cct ober 2004 WD 01373028 PCTI |1 SO 69 - 85
different pofful ZPFEHS e Ptethe pgrot W@&&Fﬁ@f@‘@&@@i‘%’lﬁ% hi ghl y
P To 1 he S”H"m’““ﬁ““'m“m%mé%‘?@%*‘*m“’E"f‘f*“"“‘*f‘%‘fc“‘*’%éf%*z‘o‘é"' g
ead to the abse n oor, net aboll zers o an
CYP2C19 quite fﬁn g&i@éﬁ@ﬁé@‘@%&@fﬁ ugedigiodhe 5lly Bumgiee and side

~effects when thaybddmmﬂeaganamﬂmwo@odmaﬁﬁsum a0ti iBds2 BRhrh$I6s dfsudnhe active
t herapeutic noi o therape rresponse, ~.as denonstrated for

e PM show.
the anal gesic eﬁi’%g?ryﬁemé ﬁ@“t}'?‘é‘ﬁ?q.'(liﬁ'% lei¢ acidmplogsies. a8rSHG et abol i t e
nor phi ne. The oardtibodiesxdnd SDEC- Binhibithe. Ihese alod@ekotyl thetitods 84 1 performed in vitro .-

(e.g., by culturing the cell with the agent) or, altematively, in vivo (e.g., by

administering the agent to a subject). As such, the present invention provides methods |
of treating an individual afflicted with a disease or disorder characterized by aberrant or
unwanted expression or activity of a SLIC-1 protein or nucleic acid molecule. In one
20 embodiment, the method involves administering an ageht (e.g., an agent identified by a
screening assay described herein), or combination of ageats that modulates (e.g., |
" upregulates or downregulates) SLIC-1 expréssion or activity. In another embodiment,
the method involves administering a SLIC-1 protein or nucleic acid molecule as therapy
. to qompeﬁsate for reduced, aberrant, or unwanted SLIC-1 expression or activity.
25 Stimulation of SLEC-1 activity is desirable in situations in which SLIC-1 is
abnonnally downregulated and!or m wiuch mcreased SLIC-1 actmty islikelytohave a
. beneﬁclal effect. leemse, mhibmon of SLIC—I activity is desirable in sxtuahons in .
o which SLIC-l s abnormally upmgu]ated andlor in which decreased SLIC-1 activity s
DA f-.hkely to have abeneficial effect. s :
e 30y




met abol i zers who do not respond to standard doses. Recently, the nol ecul ar
basis of ultra-rapid netabolismhas been identified to be due to CYP2D6
gene anplification 10 Alternatively, a nmethod ternmed the 5, (g ee%bgssi on
profiling”, can be utilized to identify genes that predlct rug ‘response.
For exanple, the gene expression of an aninmal dosed with a drug (e.g., a
SLIC 1 nolecule or SLIC 1 nodulator of the present invention) can give an
i ndi cati on whet her gene pathways related to toxicity have been turned on_
15 Information nerated fromnore than one of the above pharnaco enorri cs
appr oaches caff g‘é”?@ed to deternmine appropriate dosage afGT{Upligp

regi mens for prophylactic or therapeutic treatnent an individual. Thi S
‘knowl edge, when applied to dosing or druggsel ection, can avoi d adverse
reactions or therapeutic failure and thus enhance therapeutic or

prophyl actic efficiefcy vpmg,rmawgeaddnag a subject with a SLICG1 20 nol ecul e
or SLIG 1 nodul ator,_such _as aI tor identified by one of the exenplary
screeni ng assays desBhe HdG-1esles f Bresent wNention, a5 well 359g¢Rs: of mediatenat ed by

the following EWMMﬂMbMeﬁMoﬁthMMg| Brid-i pghe The

contents of all reference pat ents and publ j shed. patent a pl i cations
cited thr oughoufF<RIGFERL3S ‘i‘i‘@ 164 by, screenifgassay descrihed &quence

25 Listing, & eiddMa@ialab aba(hriidiRitically or théralcaiGe szzcﬁla&éaaereda@&éer&w
01/ 73028 -86 EXAMPLES PCT/ US01109469 EXAMPLE 1. ST:. TWO HYBRL.D SCREEN
USI NG THE CYTOP{SNPEamBRigH otespugssygien disorders cadiovesgpantisorderss edllen (Gyuri s

et al. 1993, CebtolifRati h&%bwamm,@em@&&&m&gaﬁ 5&1:915&%&&% t hat
interact with tE e cytop %EHI:C do i n_of human PSGA - Lcyt)

Construction of & 41 was
#ﬁ@aéwa&fl%thﬁhe prvasted SEE-1
anplified via P@& lmﬁhéuohmm&mmmma SnbliRds (122 8RR shidy af the 1993,
Cell 75:1179-118 a terrpl ate %—?f %CR primers were used
whi ch introdlte® B%JP SR sr'?reE?tVEfang Hadividgal's spupe i adeyeien 1 5
PSLCY5 5' -ATA chieked ¥ es3n @RS lsh B thiehai}s BSLCY3

> ATACAGGATCCA?A m%tom%ﬁ%uhc faﬂur%%sgltermg the relation between dose and

blood concentration of the pharmacologalca]ly active drug. Thus, a physician or clinician

may consider applying knowledge obtained in relevant pharmacogenomics studies in
15 determining whether to administer a SLIC-1 molecule or SLIC-1 modulator as well as
tailoring the dosage and/or therapeutic regimen of treatment with a SLIC-1 molecule or  *
SLIC-1 modulator. )
Pharmacogenomics deals with clinically significant hereditary variations in the ¢
- response to drugs due to altered drug disposition and abnormal action in affected H
20 persons. See, for example, Eichelbaum, M. ef al. (1996) Clin. Exp. Pharmacol. Physiol. .
© 23(10-11): 983-985 and Linder, M.W. et al. (1997) Clin. Chem. 43(2):254-266. In
. general, two types of pharmacogenetic conditions can be differentiated. Genetic
conditions tmnsxmtted as a single factor altering the way drugs act on the body (altered
T drug acuon) or genetlc conditions transmxtted as single factors altering the way the body
25 actson drugs (altered drug mew.bohsm) 'I‘hese pharmacogenetic conditions can occur
‘ elﬂ:ler as rare genetlc defects oras naturally—occmnng polymorphisms. For example,
. glucose—6—phosphate dehydrogenase deﬁciency (GGPD) is a common inherited
o ‘ 'enzymopaﬂly in whlch the mam cllmcal oomphcatlon is haemolysm after ingestion of
. omdant drugs (anu;maianals sulfonamzdé analgemcs mtrofurans) and consumption of
30 faval :




NGO 4) 20 A 240 bp product corresponding to the cytoplasm c domain of
PSA.-1 (PSLcyt) was anplified under the PCR conditions of 30 cycles of 94
.Cfor 1 minute, 60 Cfor 1 mnute, and 72 C for 1m'nut§2 (?F' nts
were purchased from Perkin Elmer. The bait plasm d pEGQ0 | gésted with
EeoR and Bad, treated with calf intestinal phosphatase (New Engl and

- Biolabs), and purified using a phenol/chlorofonn 25 extraction followed by
precipitation in ethanol. The PSLcyt PCR product was digested with EcoRi and
BanHl, purified, and ligated with bait plasmd pE&O02. This construct

enabl es the MM on a novel fusion protein consistingPEFESMOLGS opl asmi c
domain of . . PSG.-1 fused to the carboxy term nus of the LexA DNA bi nding
protein. XL1Blue E.coli bacteria cells (Stgdatagene) were transforned with
the ligated 30 plasmds via electroporation in 1 man cuvettes (Bl ORAD)
using a Gene Pul ser O icogeRbmissapproattbio ideatifinggeses 8ot prediadni®r t he

I nsert by EcoRl restri,ction di. estlo gnd..si ze f, actlo n, of the
fragments by el lée(? roml%r 554 gFpomeqy §o&a§o efel @rmg%(fé ?

01/ 73028 PCTI USﬁlmb(bgﬁeﬁtnﬂﬂﬂgcnarm msisnmgbﬂa]mhuﬂy ldlowlgeﬁbﬁrelﬁledﬁuarkbﬁ((élg,

Q ACEN P asm o MR T n PRl g o ik GRS borP oo pASHRROHBS bpiedbbon. 11
addi tion, DNASs enp;@ndm hama:h gesime,wach qf sdhich haetbo tvarided)f SicH e biph-résORiies t
denti el wi th ST mERCH IR RIRRFAR g SIS R RE PLEE HSHBRRY 0 1277 (Sako
et al. 1993, Celsigniﬁsanlﬁliﬂaer dﬂ;ﬂﬁc)nts thking lbanttleaPme I Qeugaadl to/Vdedtitp a3k ¢ DNA
ol asm & and ¢ o " SRa R FppeolE uge{vR i e e Bl et etgen)
was performed t dighoesbiution mexqan bs ginorated ﬁommomm&?dfme & miillion Riodmei n. A
a8sess for aﬁ&ﬁ?ﬁﬁﬁ%ﬁﬂiﬁ SRR %EW;;;E hsgird %ré%%é 5’2 EBI&"
yeast carrying PosuEin a eotide Basé Invibeh 6Ed W
brotoi 1 Backor o5 oG PP gy 8% SRR iR 1 tRes oT Fhuar Asrif Rro
.yeast were test & infvolvednio m dsspase priotass, hawgéviey; diteivast maforityhaay et Be ﬁmﬁsel— acZ :
Vettor paths: { ERASHRI L] Sy RRE b B R bR S e f NS ikt e
LexA- PSLcyt Bbai te provpediinio géhetic camcmdsdenenm&m pmiuulnnpatnysﬂaﬁ“SNPuhtthﬁﬁs wer e
grown to an m%l\ﬁ«iua?&%ﬂé( ' ﬂ@ﬁcﬁla%agné Qnent regimens can be tailored to groups of »
genetically similar individuals, taking into account traits that may be common among
such genetically similar individuals. .
Alternatively, a method termed the "candidate gene approach”, can be utilized to .
20 identify genes that prediqt drug response. According to this method, if a gene that
encodes a drugs target is known (e.'g., a SLIC-1 protein of the present invention), all
. . common variants of that gene can be fairly éasily identiﬁed in the population and it can

“be-determined if having one version of the gene versus another is associated with a

. patticulafdrﬂgrespons_e._ . .
25 As an illustrative embodiment, the activity of drug metabolizing enzymes is a

S major determinant of both the intensity and duration of drug action. The discovery of
g'.genctlc polymorphlsms of drug metabohnng enzymes (e.., N—acetyltransferase 2 (NAT
2 and cy‘tochrome P450 enzymes CYP2D6 and CYP2CIS) has provided an explanation
‘as to why some pattents do not obtam the expected drug effects or show exaggerated
' drug msponse and scnous toxmty after takmg the standard and safe dose of a drug..
_ & 'I'hesc polymorphlsms are exprcssed in two phenotypf:e in the population, the extensive
S 1 metabohzer (BM) and poor metabohzer (PM) The prevalence of PM is different among




fresh overnight cultures. The yeast were resuspended in 1.5 mM 1 x TE
buffer/0:1 M lithiumacetate after a wash in sterile water. Thirty
transformation reactions conprising 50 pL yeast suspensizgr?ct&b&@ obibrary
DNA and 50 pg heat denatured carrier DNA were perforned. After incubation
at 30 Cfor 30 mnutes in 300 pL 40% PEG4000, the 25 reactions were heat
shocked at 42C for 10 mnutes in the presence of 10% DMSO. The
transformation reactions were plated on 243x243 nm pl ates deficient for the
amno acids urdcil, histidine and tryptophan (CH D-U-H Wnedium Genetics
institute) t3VO/PBHH for selective growh of yeast carryiragusatomse he bait
and the library plasmd.- Gow ng yeast were collected fromthe plates and
stored as glycerol stocks at -80 C. 30 Th re-plating efficiency of the
yeast glycerol stocks was detern ned and arq i nteractor screen was

bt o5 cont 4i ni oa e pkulliogs, 8 SR80 ind BhC\ bl bl mo¥Rdnbicaci |

22 Oct ober 2oo4an®emﬂm@a&nswe9®1iﬁddsmsmanwwmcﬁmmtathaabmboman and

lcne/g?ininght C:V[r?cst)atl o(}ré}éi_%?‘%ieB ¢ol"0 on| es E om%ﬁégﬁb%t%ﬁtﬁﬁé{?%e Y attd

twice replated expe@t\;@blikﬂﬂgttﬂatw&ugrebia@wandard&eﬁ‘ectslxﬂteﬁﬂteyﬁc&wstanaﬁzrdcandl date
col oni es fro t tr erredtof ifferent tester
plates, GHE B BBBoE e AUt el W o Ao 5 . cal |
to further testresmm@m&mmedabntbmanalgéﬁlmﬁstofnddbm“g:dﬁmwmCYBEIDG-VGHI on
of the Leu2 and ect dto whi.t e col oni es on
CMD-U-H W+ X-Ga 41'8%%%%%@?%%}@ %ﬂf \Xflifablma\fé‘f"él weak growth
is expected on m@b@zahsm dphnalttwpnc‘etudtaxbdaniado&ék Betiatig e molgaki bdisen CME R- 3

X-Gal pl ates. Qﬂﬁg | dat ol | owi | ati ng on
the 4 tester pI at es vvasguse 8 se'? I(t)ose @Fg’néé%g %ﬂ@aﬂﬁ

overal |l specl®ic i ndﬁﬂ&ma@lwelp,atm@thermﬁ@&eégbneaqm&sktempmﬂmges:aﬁb@wmgjtloess
specificity. 15j4

screen resul ted |Ir11t§?' B}éﬁéé?l ca??%ﬂb tﬁ?P an%s e ne ﬁg%’gg‘gfl % eract or

i nteract speci fmﬂqPSﬁWlﬁut‘k% (@SL@)SLI%amlecﬂbasSﬁId:-lDbWMOEﬂt&pﬁﬁdned from

-these yeast ce Hjjcag teri sel ective-
" growt h of trangvénrms gﬁgerl a on %‘1@ U & yfﬁeh?edﬁ%ctmgggg%bﬁ%l cillin

was observed dubirmedogQ the anpicillin resi stance gene and the TRP1 gene on

the pJGi--5 {4 brary peasmd. [genetétéyﬁg?ﬁﬁrefﬂ{aﬂ%é 5%3%8%”%%%&6%&1{1 were

G

screened by EcCoR?1XIw rest est
approaches can be used to determme appropriate dosage and treatment regimens for

prophylactic or therapeutic treatment an individual. This knowledge, when applied to
ciosing or drug sélection, can avoid adverse reactions or therapeutic failure and thus
enhance therapeutic or prophylactic efficiency when treating a subject with a SLIC-1
20 molecule or SLIC-1 modulator, such as a modulator identified by one of the exemplary
| screening assays described herein.
T_lus invention is further illustrated by the foliovving examples which should not
be construed as limiting. The contents of all references, patents and published patent
_applications cited throughout this apphcatton, as well as the Figures and the Sequence
25 Listing, are mcotporated herem by reference. .




to determine the size of the DNA insert and to identify possible new
restriction sites. For each of the 11 initial interacting clones identified
“in the yeast-two hybrid system the plasmd DNA from onesk§8.sdroageas
subj ected to partial DNA sequence analysis of 25 the cDNA insert. C ones
with identical restriction digestion patterns and identical DNA .

sequences were grouped together for further studies. Four different groups
were. fornmed. For each group of clones with matching restriction digestion
patterns and DNA sequences, one clone was used to retransformyeast with
PSLcyt as a B¥R¥BBtein. Using this method, the specifi BETHSGOHHe bait
l'ibrary protein (prey) interaction was retested in 30 the 4-tester plate
assay. In this assay two clones, designateg.2.8.3 and 8.1.1, were
identified to interact specifically with the PSLcyt bait protein. 22

Cct ober” 2004 WO 01/ 73028 PCT/ USO / 0946 ax AN EXAMPLE 2 | SOLATI ON OF FULL
LENGTH SLI C-1 eDNA FROM A W37 CELL LIBRARY The full length formof SLIC1
cDNA was cloned froma bacteria phage, |anbda 5 ZAPLI random primed U937
cel | cDNA i br ar EXAMPEEIGEASSTWOLEBIID STOWENY UsPRe THE: é&%@?ﬁﬁéﬁmi ng
met hods. Approximately 1 x 106 pfu of the |library were plated on -NZCYM
plates with top agarose. Duplicate POMANOFPSGIILi ng Dur al ose- W nmenbr anes
(Stratagenne)swere perforned. Prehybridization and hybridization of the

filters was perforned in 5X SSC _, 5X Denhardt's solution, 0.1 % SDS and 50
pg/ xnL carri er M"%&%% tal- 13 geelbt5aT9 83 wastverformeditd br ar y
screeni ng, the [pdndsyPradissatGntean with feRgio ic Béhkih IQPN@ 1

‘i sol ated-fromthe yeg;t-tmo-hybrid scrgg%beﬁgcgequeﬁﬁ?a Iysggggﬁgﬁg%}mﬁth
Apai and EcoRL The resulting. fragment of approximately 0.5. kb was

i sol ated using aA.@ohMrtctibgIs dedaleplasimrd raction Kit (Q AGEN). Random pri m ng
with 15 this teri was perfqrned for 1 hour at roomtenperature in the
presence of éga-dAT egﬁ%p 9%?9“?ﬂ%§¥§héﬁ?§m%mﬁ%ﬁvﬁgﬁadggﬁﬁﬂhbmyh
(Genetics |nsti tuine) PSGIG] KDNAGS4kb at 441995 1GG B0t 76 Neak) ENDAPEeBr@k abs) . The
products mere'pgﬁifLe éﬂgén a Seph dS§ G50 colum (Pharmacia). The
filters were hybf OH‘F"zgg( If‘ﬁe‘st‘ﬁge whigh intreduced Banpiilggstdetiongiteshe, and
-washed 4 tines ifers@pcR¥ingSC/ O. 1 % SDS . Aut or adi ographs of the 20 filters
wer e devel oped after overnight storage at --80C. Based on the

aut or adi ography results, 12 positive plaques were isolated for further

char act eri zatj on. F3hes®: PhagacreiiTescpererdceschrettheqondi (&c% o he
met hod described above resulting in the selection of three positive
clones. The eDNA inserts of the three pd@?fﬁve.clones wer e subcl oned into

pBl uescri pt PSLCY3 5 -ATACAGGATCCAGAGTGAGCTAAGGGAGGARAG-3’/ (SEQ ID
NO:4)
20 A 240 bp product corresponding to the cytoplasmic domain of PSGL-1 (PSLcyt)

was amplified under the PCR conditions of 30 cycles of 94 °C for 1 minute, 60 °C for 1
minute, and 72 °C for 1 minute. PCR reagents were purchased from Perkin Ehmer.
The bait plasmid pEG202 was digested with EcoRI and BamHI, treated with calf
intestinal phosphatase (New England Biolabs), and purified using a phenol/chloroform
25 extraction followed by precipitation in ethanol. The PSLcyt PCR product was digested
with EcoRT and BamHI, purified, and ligated with bait plasmid pEG202. This construct
C ' enables the e}_;'p@siqn a novel fusion protein consisting of the cytoplasmic domain of
. PSGLA1 fused to the carboxy terminus of the LexA DNA binding protein. . |
"~ - XL1Blue E.coli bacteria cells (Stratagene) were transformed with the ligated
30 plasmlds via electroporation ml mm cuvettes (BIORAD) using a Gene Pulser
. (BIQRAD).» Plasmid minipreps were screened for the insert by EcoRl/BamHl restriction
o diqution and size fractionation of th'c’ ﬁagmenfs by électrophomis on 1;% a.gaiosé' gel-s'




25 by consecutive coincubation of the phage of interest with BB4-7 E. cols
and XL-1 Blue E. coil in the presence of ExAssi st hel per phage
(Stratagene). The three clones were further analyzed by %gsibhdrid 0@3

di gests with EcoRl, Notl and BssH f(New England Biolabs), as we as
parti al DNA sequencing. One clone, designated clone Uran-5, cont a| ned an
initiation.codon and an additional 5 open reading frane consistent with 30
that of the 8.1.1 partial cDNA clone originally identified fromthe

yeast -two- hybrid screen. The conpl ete DNA sequence of the clone Uran-5 was

deternined aM@%3¥AR to . contain an open reading frame PETHEYOPHan
"SLIC-1." 22 Cctober 2004 WO 01/73028 PCTFUSO /09469 ' -90 Accordingly, the
invention is based, at least in part, on i8Fe di scovery of a human gene
encodi ng a novel .protein, referred to herein as SLIC 1. The nucl eotide
sequence encodsuagleGWthmmamﬁbmﬁelLﬁmmidenﬁﬁcat&nwpmdﬁcdﬁt@uﬂ pdri s set

forth as SEQID Th e t hi,s. nucl ei Cld conpri ses
about 316 ami no S¢rH %dtgnd(igp‘ﬁ%‘eﬂtl g“gﬁgﬁg{%ﬁﬁrﬁ%@&ﬂ’g‘ﬁ'@@ 4 Figure 1
and set forth apwﬁﬁaldwmonmﬁmwddn@mﬁysmryéﬂsmﬁ&ﬂﬁﬁﬂdie'&@rréc@gl on
Careary) . 1080 b IR AT et st DNR Baerions was ggrtcnits and
assi gned Accessﬂ@rsemnceMPSGEsuweﬁmlebﬁdwlosmm 177 ShdkCed alTRIYA, darishigyan bl ot
anal ysi s i ndi cal that human SLID 1 nRNA is expressed only in - cells of

henmat opoi etic ori.grn. EXAMPLE 3 EXPRESSION OF SLIC-1 IN COS CELLS 15 This
exanpl e descri bes the transient expression of SLIC 1l cDNA was in COS

cells. An 1.5kbyS ra the entire SLIC 1 coding
regi on within Phe nE-;é WBP@S‘P%F‘F@&VM into the Sal f site in
t he polylinker regl oﬁmﬁsﬂh@GMW&&mﬂm&&mmﬂMﬂmmﬁmﬁnﬂmﬁm
presence and,¢ ori.ent at.i.on, of e 20 DNA I nser s confirmed,
and 't he resuﬂtl ng i Hing wilan At %&%WEEB“‘GIF%&? jtp €0 e
cultured in 10 msmsgﬁh@uémP&@tﬁ:h:espl(o@hm.an@)aclﬁabmﬂpms@sﬂeﬁaizﬁmé 90%
confluency in D%Em P 109% Liyated Fetal Bovine Serum (S GW),
& ut am ne, and nrcrlilic h?{e{r%a;& (G bco). CCS cell transfection was
-per f or med under stan'ﬂaasasssfm:trbat:mmmndactdmtybﬂhstA-hSchpwlcbrStbmpEGmsasm d

PEODmU[ZPrpgrzfupg%wgﬂgﬁ%%g{)co. rpaﬁ fF‘TCO i hﬁ’t&%%@@s wer e

lysed. The plat BSLeayepait plismidahdwinply FRESF (KH-Sefvckhé mgq}mtem_ mmgrah:mtleveﬁf col d
l'ysis butfer (23.mM. s bd Kdrmatis B tthfitormed yeast were tested for non—spec:ﬁc

activation of the Leu2 and lacZ reporter genes.

The amplified material of a U937 cell cDNA library in the vector pJG4-5 {prey)
was used to transform EGY48 yeast cells carrying the LexA-PSLcyt bait protein. For
20  the transformation, yeast cultures were grown to an OD600 of approximately 0.5 from
 fresh overnight cultures. The yeast were resuspended in 1.5 ml 1 x TE buffer/0.1 M
lithium acetate after a wash in sterile water. Thirty fransformation reactions comprising
50 pL yeast suspension, 1 pg library DNA and 50 pg heat-denatured came.r DNA were
: ‘—performed. After incubation at 30 °C for 30 minutes in 300 pL. 40% PEG4000, the
25 reactions were heat shocked at 42°C for 10 mmutes in the presence of 10% DMSO. The
- transformation reactions were plated on 243x243 mm plates deficient for the amino
o acids uracil, l:usudme and tryptophan (CMD-U-H-W medmm., Geretics Institute) to
3 allow for selectlve growth of yeast carrying both the bait and the library plasmid.
' "Growmg yeast were collected from the plates and stored as glycerol stocks at -80 °C.
30 . " The re—platmg efﬁclency of the yeast glycerol stocks was determined and an
L _ ‘mteractor screen was performed by planng 10 million colony formmg units (CFU) of
: ‘yeast on pIates containing X-gal and galactosc, but ]ackmg the amino a01ds uracll



mM NaCl, 1mM MgCl2a1% Triton-X). Protease inhibitors (Conplete mni tablets,
Boebri nger Mannhein) were included in the |lysis buffer at the recommended

300t ti Af ¢ ncenra on. ter 30 minutes of lysis onic 6&&&Me was
cleared by centrifugation at maxi num speed for 15 m nut es I n
refrigerated table top centrifuge. The supernatant was. then b0| led in 2X
reduci ng sanple buffer for 5 mnutes, and various volunes of the 22 Cctober
2004 wo 01/73028 -91 PCT/ USOL/ 09469 sanple were el ectrophoresed on 4-20%
T& G ycine SDS CGel s (Novex). The sanples were electroblotted onto

ni trocel | ul o0 WERF anes (Novex) and Western bl otting waBCT/gsapsshed f or
the detection of SLIC-1. The nitrocellul ose nenbranes were bl ocked at 4C
overnight in 3% BSA 5 (SIGW) in Tris Buffsgred Saline (TBS) with 0.1%
Tween-20. The menbranes were washed for 7 nminutes in TBS-0.1% Tween, and
t hen i ncubat ed fbéﬂﬁdiﬂemwphamaadlbuﬂwm’mmmmeﬁ{ Gl hedindny, Mk i ed rabbit

anti-SLIC 1 pol neti.cs,, Inc. These

ant i bodi es vverexggeune a jb'&)ggm%ﬁ ﬁi‘g }E‘ch%nﬁfrﬂméhﬁ% 'é’E‘FlPﬂ%iefhnt i gen
havi ng t he ami n@u W@%MmmmmRmt 8t8s. iy Bvd Qnilile The
menbr anes were %EH‘QQ%&E %?e&h% - E‘ﬂ}“g*g ﬂot %% pl |ncubat ed for | hour
with a secondary antl et Brae Gﬁﬁ‘m #es, GVIP-HRF-aV oped
using the EGL W¥%Gek ENEF/Bﬂﬂ-iHQ' m&mﬂ-w&ymm@ﬁwx@n}w fvRfeKtest
transfections arg?mﬁ@% @E bI ot analysis using . unrelated -purified

pol ycl onal  rabbi éti erotec) were performed in parallel as controls.
The results of this @ha¢sysdusmgmc1ﬁhmatidno¥ﬂglm@&dlﬁzf}z%o‘§m Shenbs ave PY Ot €1 N
exhi bi ts an appekReLa ISR colt5ldBl b BRRWPX WBUSY ik D RS PACE

analysis. plates. No growth or very weak growth is expected on CMD-U-H-W-L plates, and blue
10 CFUs are expected on CMG/R-3 + X-Gal plates. The appearance of each candidate
clone following plating on the 4 tester plates was used to select those clones which
showed ani overall specific induction pattem compared to other clones showing less’
specificity.

15 . C. Analysis of Candidate Positive Clones
The interactor screen resulted in the identification of 11 clones which appeared
to interact specifically with the PSLcyt baif. Plasmid DNA was extracted from these
veast cells and used fo transformn XC§ bacteria (CLONTECH). Selective growth of
transformed bacteria on CAA medium in the presence of ampicillin was observed due to
20 the ampicillin resistance gene and the TRP1 gene on the pJG4-5 library plasmid.
Minipreps from transformed bacteria were screened by EcoRl/Xhol restriction digestion
to determine the size of the DNA insert and to identify possible new restriction sites.
* For each of the 11 initial interacting clones identified in the yeast-two hybrid system, the
plasmid DNA from one KC8 clone was subjected to partial DNA sequence anal;éis of
25 the cDNA insert. Clones with identical restriction digestion patterns and identical DNA .
| sequences were grouped together for further studies. Four different groups were
- formed For each group of clones with matching restriction digestion patiterns and DNA
- . sequences, one clone was used to retransform yeast with PSLcyt as a bait protein. USmg
~ this method, the SIJEOI.ﬁCIty of the ba1t—hbrary protein (prey) interaction was retested in
30 the 4~tmter plate assay In this assay two clones, designated 2.8.3 and §. 1 1, were -
' 1denhﬁed to interact speclﬁcaﬂy with the PSLcyt bait protein. |



EXAMPLE 4 EnTRACnON OF SLICG 1 WTH PSG.-1 IN COS CELLS 20 A GCeneration of
T7-SLI C-1 Fusion Protein Constructs A DNA construct that allows the
expression of full length SLIC1 as a fusion protein Wltﬁ cta_ger ein tag
was generated as follows. A nutated prinmer for the 5° sequence o LIC1
was designed to introduce a T7 tag directly upstreamof the initiation
codon of SLIG 1 in vector pED. Uran-5 by PCR The T7 tag encodes 'the 25

am no -aci d, sequence MASMIGGQOMG. The PCR reaction generated a product of
approxi mately 380 bp, spanning the N-term nal end of SLIC-1 beyond anAscl
restriction WoOE730% 5' Sail site and this Ascl ‘site were PCEREN006P epl ace
the original Ntermnal end of SLIC I .in peED Uran 5 with the PCR product
contairning the-17 tag. The resulting vectgp.was designated pED. T7Uran-5 and
encodes all 3 16 amno acids of 30 SLIC- 1. The pED. T7Uran 5 vector was
further used t oEgARRIE ] hree IbmquWbﬁmﬁ:N&thﬂ@fcﬁﬁA% rhe
vector pEDT7U5AA226 encodes for the first 226 am no acids of f

and. was generated by restrictW¥d EdebIBRARY: pED. T7Ui an-5 with Not| and 22
Oct ober 2004 WO 01/ 73028 PCr1US01109469 . -92 Ascl and ligation of the

plasnmid with a Notl/Xbad |inker that also conprises a Stop codon to
termnate transcri ptitefl length form af SLIEOL JANA wae slonesfipm o bastesig phage, lambda

PED. T7USAALEQ, ZARPRAnadH: afudmieﬁccbm%%? Genleti 1%5&11% \é?;fv Qengrated by
restriction di ghestlon ofﬁgED T7Ur an-5 WIthAS(t: an‘g al and lrgation with an

5 appropriate [{omugscreeping methods, APIEE?UWAASQ pfaﬁ@shémt‘é@mnwgm usi ng
the original f

whi ch i n?lrggucggz g vgghdtgﬁ%aﬁ%ygﬁﬂg%g?@onJ ‘?Mfgﬁ SI te af tghrl%ﬂgram d
residue 88 in S@F@agfne)'ﬂ’?éeMme%d’fe%hﬂlWP@@hﬂbﬂélmﬂﬁpﬂﬂHﬁk@sme t hen
used to repl acepeibneagssgRse, i:s@beéua}dt’slsaﬁ@mo1%&55%&\56.&/&%&{1&@&“ ed

form 10 Al ol |ﬂ§)nucl eotldes were. generated at CGenetics Institute
(digonucl et dé #oeSi s Goup), and PCR reagents Were purchased from

Perkin Elmer. The PEBgckcass | @9@&%5@:@@{&&% 1843
Thermal Cycler under_the congltlons C clﬁes 0 |ncubat|on at 94 C

for 1 ninute, ¢RA fIOH?ﬁﬁtéméﬁ%%ﬁW@weast o-ybrid sereep, was sequentiely by a

-final extenmorw@s‘s@&wﬁuzaagdmmﬂm&aﬁlﬁ&gﬁa aRnf SFAPRBLiRakdfars 1 wako
the-restriction stlon r tions and the IIS‘_(gatlon reactions were

pur chased from peapre Cebhemgtion it (JAGTEN) o Randogyprimieg with Per ki n

Elner. Al fraghse mafenwg petf&ﬁied'ff&q HoLOR Y ROPERPEaBIR 18 tRAEesBIE bf PRAAPth a

QAEXII kit ( f incubation with the restriction enzynmes. The
ol i gonucl eot i dea“&gzﬁ)k“éfp xﬁé%?féﬁldPWPZ’('}leﬁsl\ﬁf}Wﬁ%s Instifptepand Klesgpigeze2 “and

20 mM Nadl . Therrhdn@at (Ne# BrizB@ll BRkhs)VerHe phoduéts Gere QutifieMBInga@Rbhadex G-50
column (Pharmacia). The filters were hybridized with the 32P-labeled EcoRFApal
fragment probe, and washed 4 times in 0.2X SSC/0.1 % SDS . Autoradiographs of the

20 filters were developed after overnight storage at —80°C. Based on the autoradiography
results, 12 positive plaques were isolated for further characterization. These phage -

. clones were rescreened according to the method described above resulting in the
selection of three positive clones. |
The cDNA inserts of the three positive clones were subcloned into pBluescript
25 -by consecutive coincubation of the phage of interest with BB4-7 E. coli and XL-1 Blue
~ E. coli in the presence of ExAssist helper phage (Stratagene). The three clones were
- further analyzed by restriction digests with EcoRI, NotI and BssHI (New England - |
_ Biblébs), as Weﬂ as partial DNA sequencing. -One clone, designated clone Uran-5,

- cbntaine}d' an initiation codon and an additional 5° open reading frame consistent with

30 that of the 8.1.1 partial cDNA clone originally identified from the yeast-two-hybrid

. 'screen. The complete DNA sequence of the clone Uran-5 was detenmned and found to T

contain an open reading frame termed human "SLIC-1."



20 at 16 C. The plasm ds were anplified in BB 101 cells (Bl O RAD) and
isolated from bacteria with pI asmd purification kits from Q AGEN
according to the manufacturer's instructions. Restricti g @ikgbsifow th
appropriate restriction enzynes were carried out to confirm proper
anplification of the DNA constructs. 25 B. Transient Overexpression of

SLIC 1 and PSG.-1'in COS Cells and Co i mmunopreci pitation Using anti PSG.-1
Anti bodies COS cells were transfected with T7 tagged forns of SLIC 1 as
described in Exanple 3. Vector pMI-PL85A (CGenetics Institute) was included
in a subset WMO®J328Bsanples to transiently overexpress tirerbdilosdsengt h form
of human PSA.-1. Cell lysis was.carried out as described above in 900

pl . Jdish of lysis buffer consisting of 20 gyM Tris_ HC1, pH7 4,137 nM NaCl,
0.05% Triton-X and protease inhibitors (H1dt, E and 22 Cct ober 2004 WO

01173028 PCTI USOL/ 094 8rdu @3y, eSSventih il 62% /”IGE“E&PS%‘@@S%%‘}%% %707 1714)

A small volume of cleared cell lysate was use
det ect over expr 8E8&BCOGingAdioNeliprrteingeiriest te hersinjas Bk e’Ihealndedt(dc sequence

spect r ophot ONet kideaiE A WaREE BEIC] plofih @%&&Jﬁ%@gtﬁﬂ& a4 300 pL

of each lysate_was used for co- |rrrrunopre0| pit on stu |es Wi €lther 2.5

g of 5 biotinyl MOk Thswerteinsasoderdbthis anlsic mbbromptisesabiu 3L aniamsdidsety 203,
Geneti cs |ns.‘a“hééttﬁ‘f)anﬂﬁoﬁc@k%héﬂwkmqnﬁi%ﬂgerﬁhd?e@ﬂ %S'XE@%% ) CIOe

sanpl es were agitated at cisingcth for 5 hours nmunNco exe
precipitated w pﬁ“”s‘%F@Bﬁ F@E@QféMEHSIQIQHGW@eIPPQSWmﬂIm sane

conditions for ro b df an (supra), the
streptavidi n agar os%bé%ﬁ%ﬁgﬂa%cgﬂ%@%Q i/qshieb d%"ﬁﬂ verddfarpssasy 10
Tris HO, pH7. 4VAn0120-2209%en i n 0. Qlddd Bssighedi&tcessiid No.4. The beads were then
boi | ed in 2X reduci ng sanple buffer for 5 mnutes, and the sanples were

el ectrophoresed and electroblotted as described in Exanple 3. The presence

of T7-taggeditSLIissue Distibwion of ALIG-hmRdepl es was detected by Western bl ot

anal ysis using an a r OXI Lum , Bl ot Kit (Novagen)
according to the nanrﬂﬁ{#rﬂ]-g%ludr_%raﬁ%yﬁmn%?r E%Sttg’gh ﬁ&ﬂé@%ﬂﬁe@mﬁg PBEL t hat
full |ength SLi &l ofkeratopoistiypagiti de conprising anmino acid residues 1-226
-of SLIG1 (T7SLI G 1AA226) can be co-inamunoprecipitated with PSG-1 in COS
cells, whereas truncated SLIC-1 proteins conprising amno acid residues

1- 160 (1 7SLI C- | RXAMBLBS 1- SSEKPRESSION ORFIIC-IREPOs CRLESy, fail to
associate wish PSG-1 (Figure 3). Thus, ami no acid residues 1-226 of SLIG1
are 20 capable of nediating the interaction between SLIC- 1 and PSG.- 1.

. This example describes the transient expréssion of SLIC-1 ¢DNA was in COS

cells. An 1.5kb Sal IDNA fragment, containing the entire SLIC-1 coding regmn within
the Uran-5 cDNA c_lc'me, was ligated into the Sal [ site in the polylinker region of the |
. mammalian expression vector pEDAC. The presence and the correct orientation of the
20 DNA insert was confirmed, and the resulting plasmid was designated pED.Uran-5.
Cos cg:lls were cultured in 10 cm tissue culture dishes (Cofning) to
~ approximately 90% confluency in DME with 10% heat-inactivated Fetal Bovine Serum
(SIGMA), Glutamine, and Peniciﬂin/Su‘eptomycin {Gibco). COS cell transfection was
performed under standard incubation conditions with 8 pg/dish of plasmid pED Uran-5
25 precomplexed with lipofcctamine {Gibco) for 45 minutes at room temperatme in Opti-
o MEM (Gibeo). On the following day the cells were Iysed. The plates were rinsed with -
PBS-CMF and lysed in 1 mL/plate of cold lysis buffer (2.5 mM Tris-HCI, pHS.0, 125
mM NaCl, ImM MgCl,, 1% Triton-X). Protease inhibitors (Complete mini tablets, L
'Boeb.nnger Mannheim) were included in the lysis buffer at the recommended _
30 - concent:atlon After 30 minutes of Iysis on ice, the lysate was cleared by centnfﬁgatxon ':'_7,1 L
T a maxunum speed for 15 minutes in a refrigerated table top centrifuge. The supernatant - ‘ .- ' ,
‘was then boiled in 2X reducing sample buffer for 5 minutes, and various volumes of the R




EXAMPLE 5 DETERM NATI ON OF | NTROV EXON BOUNDARI ES Thi s exanpl e descri bes
the identification of intron exon boundaries in the human 25 and nouse
genomic SLIC-1 DNA. " Figure 4 depicts the genonic structurgs ﬁg 04human
and nmouse SLIC-1 genes, which were . determ ned by bl ast analysis of
genom ¢ sequences with human SLI C-1 cDNA sequence. The human SUC-1 gene
sequence, with the genom c access identifier (X2HTBKPQEQN 23), was
identified in a blast search of the Cel eraTM hunman genone 30..-* sequence
dat abase using the human cDNA sequence as a query. The human intron sizes
and exon posmomms n eDNA (shown) were determ ned usi ngpcuickerloessgt h human
cDNA and conpl ete gene sequence.. Reference nunbers of nobuse genom c
sequence used are. 22 COctober 2004 WO 01173028 PCTI US01109469 -94 Exonl GA
72028902, exan2 GA 66403237, exon3 GA 71266054, and exond4 GA 79541782. The

SLIC I gene is o n-intron
boundari es have%%gggag%nég%ﬁ%@%&g?%%dﬁﬁ@'ﬁg’ ﬁl@g@ﬁ?‘ﬁw@f%‘zx& E]r@ﬂ on
this data, : tﬁ‘éer%ﬂmbbﬁmm@meumommmm@mmmmmmd to be
on chronpsome 16Gerfmé8 orlihlae BB of& lesequence of SLIG 1, as described

herein, one of sSkill in the art could determ ne the murine cDNA and
genomi c sequence as Wetitregsliplageonerehmenes werg bloakedray 4%@ aueanighetn 306 BsRe human

and nouse SLI & J{SmnTmBﬁﬁHﬂeﬂﬁh&@ng%%&%ﬁ}g‘l | ed nII.ht he rtcsvln;'elﬁlz

recogni ze, or be abl e to ascertain u
exper i ment at i on,Waskefforsiminvies brifRS-9. b%tﬁv&empmtnhénmcﬁmddormm&nafl 256

i nvention descrdﬂggdg ?ﬁ; "‘%ﬁ& g [,E to
enconpassed by the f OF tﬁ@ C a%&ﬂ%ﬂgt@i do"fg %@‘g C{W 1. An
i sol at ed nucl ei &eaeﬂcaln@] é'&mf?@nubmﬂmsmmmnm bpisinaoddigaabbiteqitence set
forth in SEQID Xﬂlﬁl‘?ﬁzﬂnxg}ﬁe @ﬁﬁ%@ ein th
bi nds or i nteracts W th e cyt asm c dd(; em% ka £'%ng
protein. 2. A?\ its KL Ht dbe mawbabes wees Washed tbmhmwxﬂmms-@t%d‘dem h:cmteﬁp’@gt i de
hour with a secondary antibody to detect rabbit immuno globulin, and developed usmg
the ECL, Western Blotting Detection System (Amersham). Mock transfections and
Western blot analysis using unrelated purified polyclonal rabbit IgG (Serotec) were
performed in parallel as controls. The results of this analysis are shown in Figure 2. The
15 SLIC-1 protein exhibits an apparent molecular weight of approximately 45 kD by SDS-
PAGE analysis. '

EXAMPLE 4 INTERACTYION OF SLIC-1 WE¥TH PSGL-1 IN COS CELLS

20 A.  Generation of T7-SLIC-1 Fusion Protein Constructs
A DNA construct that allows the expression of full length SLIC-1 as a fusion
protein with a T7 protein tag was generated as follows. A mutated primer for the 5'
sequence of SLIC-1 was designed to introduce a T7 tag directly upstream of the
~ initiation codon of SLIC-1 in vector pED.Uran-5 by PCR. The T7 ag encodes the
25  amino acid sequence MASMTGGQQMG. The PCR reaction generated a product of
| apprommately 380 bp, spanning the N-terminal end of SLIC-1 beyond an dscl
o r&ctncton site. A5 Sall site and this Ascl site were used to replaoc the original N- . &
- temmnal end of SLIC-I in pED .Uran-5 with the PCR product conta.lmng the T7 tag. 'I'he '
"resultmg vector was designated pED.T7Uran-5 and encodes all 316 ammo acids of :
30 SLIC-I -The pED.T7Uran-5 vector was further used to create three lnmcaied forms of i
o SLIC-I a5 follows. The vector PED.T7USAA226 encodes for the ﬁ:st 226 amino aclds ‘ E ‘
of SLIC-1, and was generated by restriction digestion of pED. T70ran-5 vith Noz‘Iand T




conprising the amno acid sequence set forth in SEQ ID NO 2, wherein the
pol ypeptide, binds or interacts with the cyt opl asm ¢ domain of a PSG.-1 or
selecting protein 3. An isolated nucleic' acid nolecul e |

naturally occurring allelic variant of a polypeptide conpr |(g(7t?%%er}%ﬁ§§am no
-acid sequence set forth in SEQ ID NGO 2, wherein the pol ypeptide binds or
Interacts with the cytoplasm c domain of a PSOL-1 or selecting protein. 4.
A nucl-eic acid nol ecul e conprising a nucl eotide sequence which is at |east
601/ 9 identical to the nucl eotide, sequence of SEQH) NO 1, wherein the
nucl ei ¢ aci dWEHHE#RE a protein that binds or interacts wWeEHU3oWEs46%/t opl asmi c
domain of a PSGA.-|1 or selecting protein. 5. A nucleic acid nolecule
conprising a fragnment of at |east 50 nucleatides of the nucl eotide
sequence of SEQ ED NO 1, or a conplenent thereof, wherein lhe nucleic

aci d encodes a arvdtaﬁd'lligatubﬂbfthéﬂdﬁmeﬁmthlamrmbﬁhﬂ%ﬁtﬂatkﬂ@mnﬁa\ﬁk&%%ﬁiﬁ ¢ domain
of a PSA A or ~e|$c ﬂﬁrggfgel n. . A nucl ei ¢ acid nol ecul e which. "encodes a
pol ypept i de conp? 8’ 6 supitr apeeach wag wsedto ot | dentical to

the amno acid gEnumesaA(ﬂso Sﬁ@mﬁoh@&omﬂ&*ﬂléhw%s\@ﬁé}&mﬁ' nds or

I nteracts vmththsé% gismc%o n gPSGL-I .or selectin protein . 7.
A nucl ei c acid FOTEER YERAPE %ggn and igpignyyidani de
conprising the am:ﬂ@a&ixﬂeﬁ%ﬂ@ﬂﬂﬁmbm@s% generHRED (ﬂlﬁﬁ@gth@m ypepti de
bi nds or int eracts h, tqt}gfﬁ%éﬁ sm_c _domain of a PSCL or selectin

protein and whef8 ﬁiag‘h%n“é‘wﬂ@%?d%m%mhiwumano

5218 :) 2 923 eg i d#‘ﬁs Stoptcodoraiil a@a@mﬂdﬂmf Gﬁer@fnm%f E@ldlr&dﬂ%@m SLIC—?ZE@XS’&Q r
enu e of any of clains 1-

conprising a nff ‘é@*ﬁ‘%@gaﬁﬁg@iW%&%WWP@WW&%@%@E@de 9. A

nucl ei ¢ aci d nDBSRICH evithiiic Hudeyed fothzes to the nucleic acid nolecule of SEQ

ID NO 1 undd' strin ences _at |east 80%

ditions, such_ that se
identical to each ot %Jg Pﬁg Hﬁ?ﬁ#‘dﬁ%‘?‘? groswalgd pidiensiics ?%FW@KO]‘%"““"EOMC
Synthesis Group), and PCR reagents were purchased from Perkin Elmer. The PCR

reactions were performed in a Perkin Elmer DNA Thermal Cycler under the conditions.

of 25 eycles of incubation at 94 °C for 1 rhinute, 45 °C for 1 minute and 72 °C for 3
-minutes, followed by a final extension step at 72 °C for 7 minutes, The reagents used in
15 therestriction digestion reactions and the ligation reactions were purchased from New
England Biolabs, except for additional dATP from Perkin Elmer. All fragments were
isolated from agarose gels and purified ﬁth a QIAEXII kit (QIAGEN) after incubation
with the restriction enzymes. The oligonucleotide linkers were annealed in 20 mM Tris,
PH 8, 1 mM MgCl, and 20 mM NaCl. The ligation reactions were carried out overnight
20 at 16 °C. The plasmids were amplified in HB101 cells (BIO-RAD) and isolated from
: _bactcria with plasmid purification kits from QIAGEN according to the manufacturer’s
. instructions. Restriction digests with appropriate restriction enzymes were carried out to
confirm proper amplification of the DNA constructs.

25 B. Transient Overexpression of SLIC-I and PSGL-1 in COS Cells and Co-
immuneprecipitation Using anti-PSGL-1 Antibodies

~ cos cells were transfected with T7-tagged forms ofSLIC-I asdescﬁbedm |
"Example 3. Vector pMT—PLSSA (Genetics Instttute) was included ina subset of o R

30 . samples to transiently overexpress the full length form of human PSGL-l Cell Iysxs o ';_; R -
. ‘: ‘was camed out as described above in 900 ledmh of lysis buffer conmstmg of 20 mM | :

' ‘Tns-HCl, pH7.4, 137 mM NaCl, 0 05% 'I‘nton—X and protease inhibitors (Hlldt, E and




10. A nucleic acid conprising a nucl eotide sequence which is conplenentary
to the nucl eotide sequence of the nucleic acid nolecule of claiml1l. It., A
pol ypepti de encoded by the nucleic acid nol ecule of any 95 cé&ﬂ- ?% to 8.
12. to 10. i 3. 14. 15. 11. 16. A vector conprising the nuc 8
nmol ecul e of any of clainms 1 The vector of claim 12, wherein the vector is
an expression vector. A host cell transfected mﬁth the vector of clains 12
or 13. An anti body which selectively binds to the pol ypeptide of claimA
met hod of producing a pol ypeptide conprising culturing the host cell of
claimi14 in ¥OHFH2Bpriate culture nediumto, thereby, pPEHUSWoE
pol ypeptide. 17. . A nmethod for detecting the presence of the pol ypeptide
of claiml1ll . ° in a sanple conprising (a} contacting the sanple with a
conpound whi ch selectively binds to the 1 'ypeptide and determ ning

In the sanple to thereby

whet her the co s to the epti de

detect the pr es 3%%%?5’& ‘Vﬁ@t}s X'ﬁ)ﬁ ~1d0%h A spall volyme s cleared eeff dysatst hod of
ctaim17, wher em, ubddeFoWeRAMBIb MR It6 Het o R fk bré@bd proin iH Shetveholdtel BRby PEpt | de
is an antr' body. 22 Cctober 2004 97 19. A kit conprising a conpound which

sel ectivel y hynfdrspectppboiomstric measumment.ofithe piptein (caytens. A volymef 30 Whefch
sel ect i vel y bl ndgh G 08 RISl LopiGhl Mkl ARG R WGYcT OnS for use,

wherei n the conpound i s chosen froma nucleic ecul an anti body,
or a polypepﬁld@muwhﬁﬁm®m%%mm%mp%wempmﬁﬁm1em@wﬁﬂﬁnmuﬂyﬂ@SkaMWSZo A met hod

for detecting tm&&)ﬁgﬂﬁﬁnﬂtﬁ&ﬁﬂ%ﬁéﬁhf (ﬁ@hﬁ).nﬂreeﬁumpﬁs were agitated at 4

°C for 5 hours, and immuncomplexes were precipitated with streptavidin agarose beads
(Pierce) under the same conditions for ! hour. Based on a protoco) by Hildt and Oess
(suprd), the streptavidin agarose beads were washed four times in 0.5 M LiCl/ 0.1 M

10 Tris HC], pH7.4 and 2 times in 0.01M Tris HC, pH 7.4. The beads were then boiled in
2X reducing sample buffer for 5 minutes, and the samples were electrophoresed and"
electroblotted as described in Example 3. The presence of T7-tagged SLIC-1 protein in
the samples was detected by Western blot analysis using an anti-T7 Horse Radish
Peroxidase LumiBlot Kit (Novagen) according to the manufacturer’s instructions. -

15 The results indicate that full length SLIC-1 and a polypeptide comprising amino acid
residues 1-226 of SLIC-1 (T7SLIC-1AA226) can be co-immunoprecipitated with
PSGL-1 in COS cells, whereas truncated SLIC-1 proteins comprising amino acid

 residues 1-160 (T7SLIC-1AA160) or 1-88 (T7SLIC-1AA8R), respectively, fail to
associate with PSGL~1 (Figure 3). Thus, amino acid residues 1-226 of SLIC-1 are

20 capable of mediating the interaction between SLIC-1 and PSGI-1.

- EXAMPLE § DETERMINATION OF INTRON/EXON BOUNDARIES

_ This example describes the idcntiﬁcaﬁen of intron exon boundaries in the human
25 and mouse genomié SLIC-1 DNA. Figure 4 depicts the genomic structures of the
_ human and mouse SLIC-1 genes, which were. determmed by blast analyms of genomxc R
o ‘sequences with human SLIC-1 cDNA sequence. L '
. . The human SLIC-1 _gene sequence, with the genormc accmss 1denuﬁer | . o
‘ O(ZHI‘BKPQEQN 23) ‘was 1dent1ﬁed ina blast seamh of thc Ct:lt«:raTM humzn geuome o _
' _. 30.° sequenoe databasc usmg the human cDNA sequence as a query . The human mtron s:zes :j'__.‘." ‘:—-' g
'and exon posmons in cDNA (shovm) were deterrmned usmg full length human cDNA b

o 'and comp]ete gene sequence.. Reference numbcrs of mouse genomlc sequence used are: S U



of any of clains h o 10 in a sanple conprising: (a) contacting the sanple
with a nucleic acid probe or primer which selectively hybridizes to the
nucl eic acid nol ecul es; and (b) determ ni ng whether the cleic acid probe
or primer binds to the nucleic acid nolecule in the sangﬁ%gqﬁp?ﬁ%p@by
detect the presence of the nucleic acid nolecule of any of clainms 1 to 10
in the sanple. 21.- The nethod of claim 20, wherein the sanple conprises
MRNA nol ecul es and is contacted with the nucleic acid probe. 22. A nethod
for identifying a conpound which binds to the .polypeptide of claim1l1l
conprising (wpagwescti ng the pol ypeptide, or a cell expr@usiongthe

pol ypeptide - with a test conpound; and (b) determ ning whether the
pol-ypeptide binds to the test conmpound. 234.. The nethod of claim 22,
wherein the binding of the test conpound to the polypeptide is detected by

direct detecti opxddi G2 500xe00D exid GRObEAMERIY, Bfon3 Gl PHHSH4, A exonsThe et hod

of claim 22, wherein the binding of 'the test conpound to the pol ypeptide
is detected by @6ﬂﬂ§ﬁrﬁpon bi ndi ng assay. 25. :The nmethod of claim 22,
wher ei n- the bindi r } oriefSLidMe ghfSd cdapORG WP hur bidas InbBhRELHR EPhd GEnlidiradet ect ed

using an assay for SLIGL bindirng or interaction wth the-cytoplasmc donmain

of a PSGL-1 or equwndanies havsbesngopserved etweenthobymss awtihowspuss. Brsed on this datw

pol ypeptide 6f @k aindhnchrdribsokifoddfi@RFSRICE- el iderRiBRl PRk chibalosdi QS t i on
for treating a SLIC 1 associated 22 Cctober 2004 98 disorder, wherein the

conpound is an anti &5 B humassDPNIessaycaes of Shie-Loas deporilhed heveip; ensi ofskillan domai n

of PSGL-1 that {Heaikei®detériinedhd dirine¥DR]A doli GeRBlivRERLEAR vl as kiRl 1. 27.
A nmethod for identifying a coggpund whi ch nodul ates the .activity of the-

pol ypept i de of FRARIVISeaeniRs of & hynen@nd mepsnRdeilggoeshe pol ypeptide of claim
11 with a test conmpound; and (b) determning the effect of the test
conpound on the_binding or interaction with the cytoplasnic domain of a
PSG.-1 or selfec einto :

Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments of the invention
+ described herein. Such equivalents are intended to be encompassed by the following

claims.




thereby identify a conpound which nodul ates the activity of the
pol ypeptide. 28-- A pharmaceutical conposition conprising the nucleic acid

‘nol ecul e of any of clainms 1.to 10, the polypeptide -o cI atﬁ% Ger
antibody of claim 15. 29. A diagnostic conposition conprising e nucleic
acid nolecule of any of claims 1 to 10, the polypeptide of claiml i or
t he anti body of claim15. . . 30. A non-human transgenic ani mal. having a

transgene conprising the nucleic acid nolecule of any of -clainms 1 to 10.
31. Use of the nucleic acid of any of clains 1 to 10, the pol ypeptide of
claim1l or the antibody of claim15 fgé t he preparatlon of a
-pharmaceuti cal - conposition for the tréat

32: . The use of claim 31, wherein said disorder and/or disease is
inflammatory or inmmune system di sorder, autoi nmune di sorder,

neur odegener at Klaimgi sease, hemat opoi etic or thronbotic dlsorder
cardiovascul ar systemdisorder, cellular proliferation dlsorder

acti'vation disorder, adhes wt h-di.sof der fferentlatlon
di' sorder and/or m giati Oﬁn&fl @tﬁf‘ﬂ'écie‘c%g‘{éh?}%“i) getF“?: ‘ﬁlﬁ’ ®of any of
claims | to 10Scapense prbforhanSEQED NP:Igwherein theinudeic ndidensndes b pubjeiothatc] ai m 15

for the pr epar bindost ifttradts SiieQe ORdplami-AsRaRmior b PEGE Alor SilRERPRLRY aberrant or :
unwant ed SLI A expression or-activity. 22 Cctober 2004 01173028

PCT/'USO1/ 09469 SEQUENCE LI ST| NG <110> Genetics Institute <120> A NOVEL -
P- SELECTI N GLYCOPROYEI N AR ésaifed pywigig acidpyoleculenghichcnpriermpdypapide USES THEREFOR
<1303 'GFN- 5380 Pumprisitig the asilubiseid sshbibe s @ thGR SEQID NG WheBiif 03- 24

polypeptide binds or interacts with the cytoplasmic domain of a PSGL-I or selectin,
protein.

_ 3. Anisolated nuclelc acid molecule which encodes a naturally
* occurring allelic variant of a polypeptlde comprising the amino-acid sequence set
forth in SEQ ID NO:2, wherein the polypeptide binds or interacts with the '
- cytoplasmic domain of a PSGL-1 or selectin protein,

4. A nucleic acid molecule comprising a nucleotide sequence which
is at least 60% identical to the nucleotide sequence of SEQ ID NO:1, wherein the
“nucleic acid encodes a protein that binds or interacts with the cytoplasnuc domam

of a PSGL-1 or selectin protcm

5. A nucleic acid molecule comprising a fragment of at least 50
nucleotides of the nucleotide sequence of SEQ ID NO: 1, or a complement thereof,
~ wherein the nucleic acid encodes a protein that binds or mteracts with the
‘cytoplasmic.domain of a PSGI-1 or sclectm protein, .

6. A nucleic acid molecule which encodes a polypeptldc comprising

‘ an amino acid sequcnce at least 60% 1dcntlcal to the amino acid sequcnce of SEQ

. ID NO:2, wherein the polypeptide binds or mtemc!s with the cytoplasmc domain
Ll of a PSGL-I or selcctm protem. -

e A nuclclc acld molecule whlch encodes a ﬁ'agmcnt of a

e -'polypcpude compnsmg the ammo actd sequencc of SEQ D NO 2, whcrcm tie -
‘ T polypeptlde bmds 0;' mtetacts w:th thc cytoplasmlc domam ofa PSGL-1 or sclectm
B -:;.._-'_protean and wherem the fragment compnses‘at least 15 contlguous ammo acid
R residiies ofthe:ammb acid sequience ofSEQ]])NO 2.0

ment of a disorder and/or di sease:":" -



<160> 4
sapi ens
. cct ggg
Ser Pro
‘cag gaa
-Ala Pro
.tta gac
Thr.
cag.
“Tyr -Trp
' ‘gag atc¢"
. ke’ 65

gtg

cag

aca
Ei s’

tac288 - 8.

<170> Patentln Ver. 2.0 <210> 1 <211> 951 <212> DNA <213> Hono
<220> <221> CDS <222> (1)..(948) <400> 1 atg gca agt cca gag cac
agc cct ggc tgc atg gga ccc ata48 Met Ala Ser Pr %c‘.’foéfé'r 0&0 Gy
Gy Cys Mt Ay Pro "lIle 1 5 10 15 acc cag tgc acg gca agg acc cag .
gca cca gcc act ggc ccc96 Thrr G n Cys Thr Ala Arg Thr Gn @n Gu
Ala Thr @dy.Pro 20 25 30 gac ctc cog cac cca gga cct gac ggg cac
cac agt ggcl44 Asp Leu Pro His Pro Gy Pro Asp Ay His Leu Asp
Her Ay 35 40 45 ctg agc tcc aactcc age atg ace, acg cgg gag ctt
tac tggl92 Leu Her Her Asn Ser Her Met Thr Thr Arg Gu Leu A n Gn
50 -55 60 cag .aac cag aaa tgc @éc tgg aag cac gtc aaa ctg ctc ttt
240. G n Asn Gn Lys Cys Arg Trp Lys H's Val- Lys Leu Leu Phe GQu
70 75 80 get tea get cgc atc gag gag ‘aga aaa gtc-tct aag ttt gtg
- The nucleic acid molecule of any of claims 1-7, further comprising

* a nucleotide sequence encoding a heterologous polypeptide.
9. Anucleic acid molecule which hybridizes to the nucleic acid

-‘molcculg of SEQ ID NO:1 under stringent conditions, such that sequences at least
80% identical to each other remain hybridized to cach other.

10. A nucleic acid comprising a nucleotide sequence which is
complementary to the nucleotide sequence of the nucleic acid molecule of claim 1.

11.- A mlmﬁde encoded by the_‘nucleic acid molecule of any of .

claims 1 to 8.
12, A vector connprising the nucleic acid molecule of any of claims 1
" 10 10. '
13, The vector of claim 12, wherein the vector is an exp:&ss;ion vector.
14.  Ahostcell transfected with the vector of claims 12 or 13,
15 Anantibody which sclectively binds to the polypeptide of claim_
11. - '
16. A method of producmg a polypeptide comprising cultunng the
-host cell of claim 14 in an appropriate culture medium to, thereby, produce the
polypeptide.
17. . Amethod for detectmg &10 prwcnce of thc polypeptldc of claim 11

@

-'-'_-_'masanmlccompnmng' :
R i oontachng the sample w1th 2 compound wluch sclcctlvely binds to
- the polypcptlde and.' B L



Al a

“caa,

e
.gaa
- Arg
2004 WO 01/73028 PCTi US01109469 aag acg ttc agg.gag -gag ate gaa gac gtg gag
Sttt

Pro

Ctgt

Ag
-gee

Arg

- ccg

Her Ala Arg Ile.du GQu Arg Lys Val Her Lys Phe Val Val Tyr 85 90 95
ate ate gte ate cag act ggg age ttt gac aac aac aag gcc gte336 An lle

Val Ile Gn Thr Ay Her Phe Asp Asn Asn Lys Al a Val 38%31%226@2 .ctg
cgg-cgc tat tccgac ttc. gcg aag ctc cag aaa geg ctg ctg u Arg
Tyr Her Asp Phe Ala Lys Leu G n Lys Ala Leu Leu 315 120 125 22 Cctober

ccc agg aag 432 cac ~ Lys Thr Phe Arg:@Qu Gu Ile Gn Asp Val A u Phe

Arg Lys' ys is 130 135 140 ctg act ggg aac.ttc get gag gag atg ate
gag cgt egg cgc gcc480 lieu Thr Gly Asn Phe Ala Gu Gu Met Ile Cys GQu

.Arg Arg Ala 145 150 - - 155 160 ctg cag- gag tac ctg ggc ctg etc tac
~ate cgc tgc' gtg cgc cge528 Leu Gn Qu Tyr Leu Gy Leu Leu Tyr Ala Ile

Cys Val Arg Arg 165 170 175 tcc egg gag ttc ctg gac ttc etc acg egg
gag atg cgc gag get576 Ser Arg G u Phe Leu Asp Phe Leu Thr Arg Pro Qu

e ag Qu Ala 189 1581 %ubddhei%ubia $hit S8 7RG 8%e! ¢ ©00 cOC

. gcc

ct
ctg gag %uc(ielg acld of claims 1 to 10 or which selectively binds to the polypeptide of
- claim 11 and instructions for use, wherein the compound is chosen from a nucleic

- acid molecule, an antibody, or a polypeptide comprising the cytoplasmic domain of
PSGL-1.

20. A method for detecting the presence of the nucleic aCld molecule
ofanyofclalms 1 to 10 in a sample comprising:

(@ contacting the sample with a nucleic acid probe or primer which

selectively hybrldszec to the nucleic acid molecules; and

) determlmng whether the nucleic acid probe or primer binds to the
- nucleic acid molecule in the sample to thereby detect the presence of the

nucleic acid molecule of any of claims 1 to 10 in the sample.

21.  The method of claim 20, wherein the sample compnsw mRNA
molecules and is eonlxcted with the nucleic acid probe.

22, A method for identifying a compound which binds to the
polypeptide of claim 11 comprising:

@) contacting the polypeptide, or a cell expressing the polypeptide”

with a test compound; and

) detexminix_lg whether the polypeptide binds to the test compound.

.'23..  Themethod of claim 22, wherein the binding of the test compound

to the polypeptlde is detected by direct detection of test compound/polypeptide
‘bmdmg

- 24 The method of claim 22, wherem the binding of the test compound
to the polypephde is detected by compettt:on bmdmg assay.

F T 25. 'Ihemeﬂmd of claim 22 wheremthebmdmg of ﬂletectcompound
L ,10 the polypepude is detected using an assay “for SLIC-1 bmdmg or interaction with
T lhe cytoplasmlc domain of a PSGL-I or selectm protem '

cEee : _Use of a. eomponmd whlch bmd.s to ﬂ1e polypeptlde of claim 11 in
A t‘he preparauon'of a pharmaceutlcal composmon for treauug a SLIC-1 assoclated



Phe Ay Cys Leu Arg Ala Gy A n Tyr Pro Arg Ala Leu Gu Leu Leu 195 200
205 ctg ego gtg ctg ccg ctg cag gag aag etc acc gcc cac tge cct gcg672 Leu

Arg Val lieu Pro Leu Gn Gu Lys Leu, Thr Ala His Cys Prgs, %%% 15 220
C

gcc gee gtc cog gee ctg tgc gcc gtg ctg.Ctg tgc cac cgc gac et a Ala
Val Pro Ala Leu Cys Ala Val Leu Leu Cys His Arg Asp Leu 225 230 235 240
gaccgc ccc gee gag gcc ttc gcg gcc gga gag agg gee ctg cag cgc768 Asp Arg .

"Pro Ala Gu Ala Phe Ala Ala Gy GQu Arg Ala lieu Gn Arg 245 250 255 ctg

cag gcc egg gag ggc cat cgc tac tat gcg cct ctg ctg gac gcc816 Leu Gn Al a

" Arg Gu Gy Hs Arg Tyr Tyr Ala Pro Leu Leu Asp Ala 260 265 270 atg gtc

cgc ct'g gee tac. gcg ctg ggc aag gee t tt &8 gtg act ctg cag864 Met Val Arg Leu
Al'a Tyr Ala Leu Gy Lys Asp Phe Val Thr Leu Gn 275 280 285 gag agg ctg
gag gag age cag etc egg agg ccc acg ccc cga ggc ate9l2 G u Arg Leu Au Qu -

‘Ser G n |ieu Adigordergwlittain thtorhoandE Gn &iliodyl 08 2 pRPtpaRToRPRsiMcEe Ct g aag gag

Tor Lou hi s %83“%% i EnalsthreagL B pbals Mﬂ%&éﬁﬁ%@f%ﬁ%ﬂ fro sapi ons.
<400> 2 Met Al '5*8tPro Gn His Pro Gy.Ser Pro Gly Cys Met Gy Pro lle

217. A method for identifying a compound which modulates the
act1v1ty of the polypeptide of claim 11 comprising;

(a) contacting the polypeptldc of claim 11 with a test compound; and

: (6) - determining the effect of the test compound on the binding or

interaction with the cytoplﬁsmic domain of a PSGL-1 or selectin protein to

thereby identify a compound which modulat&c the activity of the

‘polypeptide.

- 28. A pharmaceutical composition comprising the nucleic acid

“molecule of any of claims 1 to 10, the polypeptide of clalm 11 or the antibody of
' cIalm 15.

29. A diagnostic composition comprising the nucleic acid molecule of
any of claims 1 to 10, the polypeptide of claim 11 or the antibody of claim 15.

" 30. A pon-human transgenic animal having a transgene oomprisiﬁg the
nucleic acid molecule of any of claims 1 to 10,

- 31 Use of the nucleic acid of any of claims 1 to 10, the polypeptide of
«claim 11 or the antibody of claim 15 for the preparation of a pharmaceutical
- composition for the treatment of a disorder and/or disease:

: 32. = Theuseofclaim3l, wherem said disorder and!or disease is
' mﬂammatory or immune system disorder, autoimmune disorder,
- neurodegenera&ve disease, hematoponetlc or thrombotic disorder, cardiovasculac
- system dlsorder cellular prohferaton disorder, activation dmorder adhesion -
_' _ dzsorder growth dlsorder dlﬂ'erenuahon disorder and/or mlgratmn dworder

R :-':f. 3 Use of the nucleic acld of any of claims 1 to 10, the polypeptlde of
T claun Il or the anﬁbody of claim 15 for the prcpara(:on of a diagnostic :
R composmon for dmgnosmg aberraut or unwanted SLIC-I expression or actmty




1510 15 Thr Gn Cys.Thr Ala Arg. Thr G@n G.n Qu Ala Pro Ala Thr Ay Pro
20 25 30 22 COctober 2004 WO 01173028 PCTI USOL/ 09469 Asp Leu Pro His Pro Ay
Pro Asp Ay His Leu Asp Thr H's Ser Ay 35 40 45 Leu Serzz?&oﬁé&@r Sex
Met Thr Thr Arg Qu Leu G@n @n Tyr Trp 50 55 60 G n Asn n Lys s Arg
Trp Lys H's Val Lys Leu Leu Phe GQu Ile 65 70 75 80 Ala Ser Ala Arg lle
GQu Au Arg Lys Val Ser Lys Phe Val Val Tyr 85 90 95 Gn lle Ile Val Ile
Gn Thr Ay Ser Phe Asp Asn Asn Lys Ala Val 100 105 110 Leu Qu Arg Arg
Tyr Ser Asp RP@GQ%@mLys Leu Gn Lys Ala Leu Lou 115 120 125 Lys Thr Phe
Arg Gu Qu | U Asp Val G u Phe Pro Arg Lys His 130 BCIUSPEeP4%y Thr
Gy Asn Phe Ala Qu GQu Mt Ile Q/gEEF}%JCEAr% Arg Arg Ala 145 150 155 160
Leu Gn GQu Tyr-.Leu Ay Leu Leu TyrQ a P TR Cys Val Arg Arg 165 170
175 Ser .Ar gri@ucdieeidserhsfsue®he Leu Thr Arg Pro Gu Leu Arg Gu Ala 180
185 190 Phe dy s Leu Arg Ala Ay Gn Tyr Pro Arg Ala Leu Gu Leu' Len
195 200 205E¥LA Dﬁk/g{qﬁ;‘ Iib,GHYGORROTEF h LEFAYD| {psel-dll Thr Ala His Cys Pro Al a
210 215 220 Al a VAP0 55t &FORAl a Val Leu Leu Cys His Arg Asp Leu
225 230 23%132#0cAsp3sdeg Pro Ala G n Ala Phe Ala Ala Ay Gu Arg Ala Leu G n
Arg 245 . 250 255 Leu Gn Ala Arg Qu Ay His Arg Tyr Tyr Ala Pro Leu Leu
Asp Al a -26:(22?;65 270 Met Val Arg Leu Ala Tyr Ala Ltu Ay Lys Asp Phe Val
Thr Leu G n

<150> 60/192,104
<151> 2000-03-24

<160> 4
<170> PatentIn Ver. 2.0

<210> 1

<211> 951

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(548)

<400> 1
atglgca agt cca gag cac cet ggg age cet gge tge atg gga ccc ata 48
Met Ala Ser Pro Glu His Pro Gly Ser Pro Gly Cys Met Gly Pro Ile

1 3 16 - 15

acc cag tgc acg gca agyg acc cag cag gaa gca cca goe act ggc ccc 56
Thr Gln Cys Thr Ala Arg Thr Gln 61ln Glu Ala Pro Ala Thr Gly Pro
20 25 3¢

gac ctc coy cac cca gga cot gac ggg cac tta gac aca cac agt ggc 144
Asp Leu Pro His Pro Gly Pro Asp Gly Bis Leu Asp Thr His Ser Gly -
35 40 45

rctg age tee aac tce age atg ace acg cgg gag ctt cag cag tac tgg 192
Leu Ser Ser Asn Ser Ser Met Thr Thr Arg Glu Leu Gln 6ln Tyr Trp
50 ) 55 ‘ 60

cag aac cag aaa tgé cgc tgg aag cac gtc aaa ctg cte ttt gag ate 240
Gln Asn Gln Lys Cys Arg Trp Lys His Val Lys Leu Leu Phe Glu Ile '
65 " 70 15 80

s get tea get ege ate gag gag agé aaa gtc tct aag ttt gtg gtg tac 288
L A;g Ser Ala Arg Ile Glu Glu Arg Lys Val Ser Lys Phe Val Val Tyr
- 85 90 ' 95

;qj]‘caa_atc”atc,gtc_étc‘gag act ggg age ttt gac aac aac aag gec gtcr 336
Gln Ile Ile Val Ile Gln Thr Gly Ser Phe Asp Asn Asn Lys Ala Val -
: : ' 100 S 105 ' 110

“iilctg gaé cgg égc tat tcg-gac'ttg gcg aag cte cag aaa geg ctg ctg 384
- Leu Glv Arg Arg Tyr Ser Asp Phe Ala Lys Leu Gln Lys Ala Leu Leu
L 115 ‘ 120 o 125




275 280 285 Qu Arg Leu Gu Qu Ser Gn Leu Arg Arg Pro Thr Pro Arg Ay Ile
290 295 300 Thr Leu Lys GQu Leu Thr Val Arg Au Tyr Leu Hs 305 310 315
<210> 3 <211> 34 <212> DNA <213> Artificial - Sequence 20coBerazhogct ober
2004 WD 01173028 <223> Description of Artificial Sequence: prinmer = <400> 3
atactgaatt ccgcctctcc cgcaagggcc acat <210> 4 <211> 33 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence: priner
<400> 4 at acaggatc cagagt gagc taagggagga aag PCT/ USOL/ 09469 34 33 4

WO 01/73028 : PCT/US01/09469

aag acg ttc agg gag gag atc gaa gac gtg gag ttt cec agg aag cac 432
Lys Thr Phe Arg Glu Glu Ile Glu Asp Val Glu Phe Pro Arg Lys iis
130 135 140

ctg act ggg aac ttc get gag gag atg atc tgt gag cgt cgg cgc goc 480
Leu Thr Gly Asn Phe Ala Glu Glu Met Ile Cys Glu Arg Arg Arg Ala
145 156 ° : 155 160

ctg cag gag tac ctg gge ctg ctc tac gec ate cge tge gtg cge cac 528
Leu Gln Glu Tyr Leu Gly Leu Leu Tyr Ala Ile Arg Cys Val Arg Arg
165 170 175

tee cgg gag tic oty gac tte ctc acg cgg ccg gag oty cac gag gct 576
Ser Arg Glu Phe Leu Asp Phe Leu Thr Arg Pro Glu Leu Arg Glu Ala
180 185 190

-tte gge tgc ctg egg geoec gge cag tac ceg cge goe ckg gag ctg ctg 624
Fhe Gly Cys Leu Arg Ala Gly Gln Tyr Pro Arg Ala Leu Glu Leu Leu
195 _ 200 ’ 205

ctg cge gty ctg ccg ctg cég gag aag ctc acc gec cac tgec cet geg 672
Leu Arg Val Leu Pro Leu Gln Glu Lys Leu Thr Ala His Cys Pro Ala
210 ] 215 Co 220

gco goc gte ceg gec ctg tge gee gtg ctg .ctg tge cac cge gac cte 720
Ala Ala Val Pro Ala Leu Cys Ala Val Leu Leu Cys His Arg Asp Leu )
225 230 ' ; - 235 240

gac-cge cce gee gag gee ttc geg gec gga gag agg gce ctg cag cge 768
Asp Arg Pro Ala Glu Ala Phe 3la Ala Gly Glu Arg Ala Leu Gln Arg
245 . 250 255

cty cag gcc cgg gag ggc cat cge tac tat geg cct ctg ctg gac gcc 816
Leu Gln Ala Arg Glu Gly His Arg Tyr Tyr Ala Pro Leu Leu Asp Ala
260 265 270

atg gtc cgc ctg gee tac geg ctg gge aag gac ttc gtg act ctg cag 864
Met Val Arg Leu Ala Tyr BAla Leu Gly Lys Asp Phe Val Thr Leu Gln
275 280 ' 285

gag agg ctg gag gag age cag cte cgg agg cec acg cce cga ggc étc 912
Glu Arg Leu €lu Glu Ser Gln Leu Arg Arg Pro Thr Pro Arg Gly Ile
290 - 295 300

ace ctg aag gag ctc act gtg cga gaa tac ctg cac tga 951
Thr Leu Lys Glu Leu Thr Val Arg Glu Tyr Leu His ’ ’
305 o " 310 315

<210> 2 .
<211> 316
<212> PRT -

<213> Homo 'sapiens

400> 2 1 . -
'Met Ala Ser Pro Glu His Pro Gly Ser Pro Gly Cys Met Gly Pro Ile

. Thr Gln Cys Thr Ala Arg Thr Gln Gln Glu Ala Pro Ala Thr Gly Pro
. - 20 - 25 - ) 30
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Asp Leu
Leu Ser
50

Gln Asn
65

- Ala Ser

' Gln Iie
Leu Glu

Lys Thr
130

Leun Thr
145

Leu .Gln
Ser Arg
Phe Gly
Leu Arg

210

Ala Ala
225

Asp Arg
Leu Gln
Met_ Val
-Glu Arg
e 290
Thr Leu
305

.<210> 3

Pro

35

Ser

Gln

Ma

Ile

Arg

115

Phe

Gly

Glu

Glu

Cys

195

Val

Val

Pro

Ala

Arg

275

Leu

Lys

<211> 34
<212> DNA _
- 213> Artificial Sequence

3 <2;_ZO>

His

Asn

Lys

Arg

Val

100

Arg

Arg

Asn

Tyr

Phe

130

Leu

Leu

Pro

Ala

260

Leu

Glu

Glu

Pro

Ser

Cys

Ile

85

Ile

Tyr

Glu
Phe
Len
165
Leu
Arg
Pi‘o
Ala
Glu
245
Glu
Ala

Glu

Leu

Gly
Sex
Arg

70
Glu
Gln
Ser
Gln
Ala
150
Gly
Asp
Ala
Leu
Leu

230

Ala

Gly

Tyx
Ser

Thr
310

Pro

Met
55

Trp
(?lu
Thr
Asp
Ile
135
Glu
Leu
Phe
Gly
Glin
215
Cys
Phe
His
Ala
Gln

295

Val

Asp

40
Thr
Lys
Arg
Gly
Fhe

120

Gia

Glu

Leun

Leu

Gln

200

Glu

Ala

Ala

aArg

Leun

280

Leu

Arg

Gly

Thr

‘His

Lys
SeJ;
105
Ala
Asp

Met

Tyx

Thr

185

Tyr
Lys
Val

Ala

Bis

Arg

Val

Val

S0

Phe

Lys

Val

Ile

Ala

170

bArg

Pro

Leu

Leu

Gly

. 250

Tyx
265
Gly

aArg

Glu

Tyr
Lys
Arg

Tyx

Leu

Glu

Lys

75

Ser

Asp

Leu

Glu

Cys

"155

Ile
Pro
Arg
Thr
Len
235
Giu
Alg
Asp
Pro

Leu

315

Asp
Leu

60
Leun
Lys
Asn
Gln
Phe
140
Glu
Arg
Glua
Ala
Ala
220
Cys
Arg
Pro
Phe
Thr
300

His

Thx

45
Gln
Len
Phe
Asn
Lys
125
Fro
Arg
Cys
Leu
Leu
205
His
His
Ala
Leu
Val

285

Bro

His

Gln

Phe

Val

Lys

110

Ala

Arg

Arg

Val

Arg

190

Glu

Cys

Arg

Leu

Leun

270

Thr

Arg

Ser

Tyr

Glin

Val

95

Ala

Leu

Lys

Arg

Arg

175

Glu

Leu

Pro

Asp

Gln

255

Asp

Leu

Gly

- 22 QOctober 2004
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Gly
Trp
Ile
80
Tyxr
val

Leun

Ala
160
Arg
Ala
Leu
Ala
Leu
240
Arg
Ala

Gln

Ile
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<223> Description of Artificial Sequence: primer

<400> 3
atactgaatt ccgectctoe cgeaagggec acat ' 34

<210> 4

<211> 33

<212> DHA

<213> Artificial Sequence

<220> A
<223> Description of Artificial Sequence: primer

<400> 4
atacaggatec cagagtgage taagggagga aag 33





