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PCT/ US01/ 09469 A NOVEL P-SELECTI N GLYCOPROTEI N LI GAND (PSG.-1) BI NDI NG

PROTEI N AND USES THEREFCR Rel at ed Applications This appl i%%&i@gelcéq&ns
file

priority to U Eﬂlm‘mum mﬂm&l Pat ent Application No. 60/ 192, d on
March 24, 2000, d hereinin its entirety by reference.

Background of the Imwyenti on A nultistep process involving adhesive and
signaling events regulates 10 inflamatory responses to infection or tissue
injury. During inflammtion | eukocytes adhere to the vascul ar endot helium
and enter subemoshel i al tissue, an interaction which is peedisaieds by
specific binding of the selectin or LEC-CAM cl ass of proteins to |igands on
target cells (Lows, JB et al. 1997 J. dipnj_lnvest. 99:822-826). Such

sel ectinnedi ated cel.l ul ar adhesion al so occurs in thronbotic disorders and
parasitic disease LIRSERECIEN | ' [ \ [ﬁgﬁN f tunor
cells (Lows, JB et%lgcl)?f'%? E?E ai W%(\@/g%gﬁgﬂg%g%@?tﬁﬁﬁ? se eg;ti n
proteins are characterized by XRQTENANRUSESCFREREFQR donmain, an epi der nal
grom h factor-like domain, and regions of honology to conpl enent binding
proteins (Bevilacqua, MP er al. 1993 .|. din. Invest. 91:379-387). Thus
far three hunanR9h‘“€1¢’+mkF4thﬁrot ei ns have been identified, E-selectin
(formerly EL 1), 1. ; : ormerly
PADGEM of | GV 140) | bl e R e e ML
hours after act PUAY%184 filsd aa\Maseh 26 2000ninenrperptadherpin incidy entirety yapleredent

I nteracti on between neutrophils and the endothelium L-selectin is the

| ynphocyt e homing receptor, and P-selectin rapidly appears on the cell
surface of 25 p L Bare activated, mediating

cal ci um dependent a ' [ a&%m Y AMEYs | ets.

P-sel ecti npi s al so %ﬁﬁg@?ﬁgﬁoﬁﬁ?@ -all%’%f)igfje odi esge%faﬁtgﬁeg%l?‘hil ial cells;
upon its rel ¥asiflempatoptiespenses t ipfeptionpr Hespeiniury, Pusingdnftamreation leuksicstds ng. of
neutrophils 10 RiiieAid Jadiila daoM By et SbaMRARPHASL ol HrorBb fhich IS ar e

believed to nedi ate adhesion through specific_ Interactions w
| i gands pr esent 1SRediafed by gpecificdingingiof thg seleqtialoy EEC\@M clasyof pmpoteinsgo figahds i n

JInvest. 99:158 365Rget SAO@IoWe] M3 AL 159700083 MesSS: 014285 S%[:@seﬁ@%p-r! sed at
| east in part of a_t(f:ﬂgr ohydrate noiety (e. sialyl Lew s" and sialyl

9., 3sld ahu
Lewi sa, hepar au™§gip ap plhesiofisoqopis b thrompeficisprders and parasitic diseases and.
15 may be implicated in metastatic spread of tumor 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 et 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
) or monocytes 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 ligands present on the surface of target cells (V arki, A. J. 1997 J.Clin. Invest. 99:158-
162). Generally the ligands of selectins are comprised at least in part of a carbohydrate
moiety (e.g., sialyl Lewis™ and sialyl Lewis®, heparan sulfate) and each selectin appears
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22 Oct ober 2004 WO 01173028 -2 PCT/US01/09a69 to bind to a range of
carbohydrates with varying affinities. The strength of the selectin

- medi at ed adhesive event {binding affinity) nmay al so depené% ﬁ@t BQ &ﬁnm ty
of the caxbohydrate and on the density of the selectin on surface.
For exanple, Pselectin binds to carbohydrates containing the non si al ated
formof the Lewis" blood 5 group antigen and with higher affinity to sialyl
Lewi s". P-selectin may al so recogni ze sul fati des, which are heterogeneous
3-sul fated gal act osyl ceram des, isolated fromnyeloid and tunor cells by

| i pi d extracW®@e73028 additi on, the PSG.-1 gl ycoprotein actcanasim@idoi gand for
P-sel ectin on human endothelial cells and platelets (LLS. Patent No.
S,827,817). 10 The initial tethering of |egkocytes to activated platelets
or endothellumls in part nmediated by PSG.-1/CD162. PSG.-1 is a nucin-like

gl ycoprotein, expbiasaarkag of bALSHYERAS Hith vaR: hﬁ?iﬁﬁi'eésnﬁfstr&gt@& efebtif
origin, whi ch functlg as a ceI I'ul ar adhesi on nol ecul norma y exists

as a disul fide Mm@ aiPYrat (biding affinitiliparalsedepantl on thedensivgiofthe of
appr oxi mat el y ZQQbBBﬁa?ﬁﬁdn&meﬂeﬁsltyﬁfﬁHﬁel&hﬂGnﬁ%f:éll‘éu}f&fé 'FIR, %r

P-selectin and is f severa known | ower affinit I gands
E-sel ectin and I§§l€‘F %Emﬁlﬁlgéb&m&@@w@lfam Qf(thmlpms"lbhimdl n

seri nes, therﬁnlgm,anﬁgéﬂaﬁmm affinfi & ST ibwfs*‘cﬂ atl n fﬁ?@%@dﬁ%{i

repeats, as well putatlve sites for tyrosi ne sul RP et

al . 1997 J. O i fuligtidess which arghetarogencous)3-sulfatpy galkictogylseramigies, isblated fRns el ect i n

that P old @ d dxirddtiBh d
;Fgﬁer ESS I?nkegsggigg wgi;m'cfunﬁgédﬁl on Pg&%déﬁ%:déﬁ{éggggﬂaéw&ﬁ& Féugac’@

extracel lular c s"i"%fﬁ%“ ?vo‘&'gtaean%ebﬁ@eqsmpm@msw S Retelltrl‘b)ns nenbr ane
domai n, fol | owed,d2y8e7)cyt opl asm ¢ domai n containing putative
phosphoryl ation si teﬁ on, t r05| ne, threonine and serine residues.

Conparison ofi®the hu (96 lepkaaytes togetiyated platelataiir endoghelivin g intphrs
t ransmenbr ane aw%?msemlmﬁmpsemn& Ru@ilike 898 &Eevregyf%{:/s@%iaﬂ {19 an

inportant 25 function.for these domajns. Various Tep rts evi dence

that |igation ofuiseetmogrells gEhematqpgietic @Tglﬁwemm@@#i#cqﬂybe@dhemn a

variety of agentuolectiRs Mbfinal eRts ¥ &idedlitk AnobbBAR Wifafapba | O Ui NG

t he phosphoryl aﬂggcﬁﬁl | | e intracel | ul ar proteins over, the
bi ndi ng of P- selTITHT VeI SEPPIONRAfcly 2HUIY RS Q- bisalusiannhieh affiity bigaod fat ed

with signal sif rmembﬂﬂﬁdhdﬁbnﬁﬁﬂse@élﬂﬂ&oﬁﬂ)lo@lef Sty asdsra-Qlectif nse. For
exanpl e, the exp man m)nOﬁ invitro to imuobilized P-selectin
has been reporté Pg % Z’Q‘“ea“t ¥@m°be$wsmMswdm$ -
(Hidari, K -P etandiﬁ'hﬂ:ﬁﬁﬁlu&cs lBldS&ameﬁhﬁ atsz%z)veﬁ&z P&atiR §a&)for thfdsine g@fa&&f Ober
2004 WO 01/ 73022@? l(ﬁp /ngég f, ym)rghonucl ear Ieukoci/t es
PSGL-.1 nedi ate Y o Shin. l{ ﬁd’é’oé -1t Bigding pf RFGLAL tland t he
gas GlPase, |nt eequ&edqhawsaumen&))dﬁeacwimtalpﬁmgmdtsiaﬁcmnqaip\ﬁﬁwlﬁﬁed-
phosphoryl at5 nof a .l D R, n al.so associated with the activation of
the ~2-int egr? I[‘b?‘%ﬁfg’ (%HL&E fainsasingly extracelinlar gysteing revidpedead gt 835
Hidari, KI 5 P dhe memmanaﬁbmﬁuemnzfm&awecwmé BorRfigli tion,
adhesion of T I rg;hocgt es t (P_Qtectln has been reported to induce
- tyrosine phosphory Bttt PRQSpRrylption sites oo dyrpsife, ﬁhmﬁF’BFQ}drFE“‘F"ﬁE?‘%F ‘ng the
focal adhesion mommapnpmeﬁ%aﬁmﬁwmdiﬂ ﬁbteﬁk indit@8s/thsk-thed”l | ~r . I nvest.
| 00: 485-491}. A atl & t havi ?S%B var.i ant of gtﬁ g]%g%/%e adhe5| on_defici ency
type 1 (LAD-1 v& “’£ s fomatns are hi ed; {pplyiag pwisgnorant
adhesi on nedeat éuhcbqniBﬂthesadoBéins ntegrins, has been reported. The

.neutrophils fromthi atie have a, 77‘V n(;l se in the. surface expression
of PSG.-1. The nechaﬁf‘g"ﬁf H?fis |(‘f‘dﬁ%‘3§ﬂ§' Lpetiqn pf ESGkl; apithr mirface ofhnor mal ity

ggv%got? 73é)et be diffeednacetiagpes, biedar(etkjaéﬂag?m Emt&slﬁnpla&msaeﬁlu?a@ Qna]ﬁg e
0 0 ivation can redistribute to

the uropods i5 E‘fcli%gg&ipg‘gﬁ %‘{‘m ﬂ?@ﬂﬁ?@ﬂ&@PﬂWaMOmvﬁmmé?tﬂdmzel et al

‘el ements duri ng of Blstledtiato PSG1I-b thy funkiatdRighdlt B¥ore infBftaRll with sighdSfFon] 01h

| nvest . 100: 4{ a{aﬁ?gt?elg‘%dhe ence of hepmatopojetic progenitor cells (HPCs)

"bearing PSGL g’t‘ﬁéﬁp‘éﬂs%op %Qeﬁlplﬁe'bbﬁ*fpeanwfhummomwersl
growt h and |ndu®9vza¢mphmbmzddrfdﬁtecﬁﬂiakaeeﬁ ﬂéhtbhﬁfé&uﬁ&:é@hﬁmteﬁ‘ﬁiwevef

t here has been n@ MW Ib%!x&rrg nol ecul eS) 20 that
interact with tf{ET 0?7’("8 i &6 ol (rtent S B2 758128756 el at e t he
intracel lular sigaal transduction subsequent to the extracellular ligation
of PSGA.:| and/or the cytoskel etal association of PSG.-1.




Summary of the Invention 22 October 2004 3a In a first aspect of the
present invention, there is provided an isolated nucleic acid nol ecul e
conprising the nucleotide sequence set forth in SEQ >D NG g, g;fé&the
nucl eic acid encodes a protein that binds or interacts with the cytoplasmc
domain of a PSG.-1.or selectin protein. In a second aspect of the present
invention, there is provided an isolated nucleic acid nolecule which
encodes a pol ypeptide conprising the am no acid sequence set forth in SEQ

| D NO: 2, whereini the pol ypeptide binds or interacts with the cytopl asnuc
domai n of a P{{dgksf Selectin protein. In a third aspect of the present
invention, there I's provided an isol ated nucleic acid nol BeP¥186%h
encodes a naturally occurring allelic variant of a polypeptide conprising
the am no acid sequence set forth in SEQ |43N0: 2, wherein the pol ypeptide
binds or interacts with the cytoplasm c domain of a PSG.1 or selectin
protein. Ih a fo@Plyromagnuelear ishikockies BN RSGINY aretiard sigtidliag events @i ded a
nucl eic aci d nol egivhfy TN hde .sequenc tch is at | east
60% i dentical to the I’?&g%l e %@g%aﬁww ; Her, apdythe

“nucl ei ¢ aci d enc&Ppiktymsing phospherylation offsi 11 6kD protdimiley ssichtediviiih thd\@teatdoq B 2SN C

~domai n of a PSCGL b palint&fin [ ' Jn@ fif t_of the present

i nvention, there_i s&{)r oVi mhgcﬁzgﬁa%e%fm&%%@%@&C{’bﬂ‘sﬁsﬁbﬂ‘é“%r{ﬂgmnt
of at |east 50° n8er dolFldPidiCheine212RI1EH28756). I8 adiitBeadbbsiRDT IHndIches O 2
conpl enment t her egf p.sdaes £ : i£ acid. encodes a, pratein that” binds
or interacts wi tﬁh': he cyﬁs)g'fegs% C Ld%%@%@f“ﬁ“ﬁ%@%@”“é’éﬁ?&ﬂ n protein.
In a sixth aspectntgselelppryjcinsiotiudingithe ficalmdhestdndirase, ppI2SPAK GRMERer RIS, C
acid ol ecul e \’\mlmﬁo&ﬁ?%&tﬁ@@éﬂﬂﬂgéjg -&Qf;g)v#g?vggmgn ani no aci d sequence

|

at |east 60%identical to the amno seque Cxip adhesigher ej n
the pol ypepti de Befifiegeydype I{LAP-cvacans) sindtotre, whitipgises difcts iTai a PSG.-1

Taikiacydd
or seltectin piot gdHesi : . of e present . inventjion, there is
o oty 0o e ARyt B

provided a nucleic _acid nolecCule ) _ tide
conpri sing the aRft8tbays a7 cipaeein the sugke dxprebionhf PRORACTHe inbhaiisth YREPL | de

bi nds- or i nter ackgeé W&W‘%n o] PSG.-1 or selectin
protein and vvhergi n t%gs??gsnent conprises-’a vﬁ'@%‘%bﬁ“ Y‘ﬂfﬁ‘g&?% no
acid residues of Efhe A0 Blead$796%7&)ce of SEQ ID NO:2. : . In an eighth
aspect of t.he presentruithaRbk! IﬂHﬁSn% i L a nycl eic acid nol ecule
whi ch hybridizes o the .nugtlk'ellﬁgnlgci ] ﬁ@éﬁ%%&%ﬁ@ﬁ%@‘f%ﬁ&@@m
stringent condf tP%)Wé‘“, ized, rells, and may dharg interaet svithtoytosieebtal Blefkentsldninp eelluldzo each
ot her- remai n hybddittribatsbn RARP £LN 597 J ChA I%g@ﬁgsﬁ_ggﬁeﬁgel anglelor}t h,

i

aspect of the pr jnvention, there is provi

sent
conprising a nucﬁmpaﬁﬂ%m@ﬁmeeWﬁs)iwmmwmmmmOti de

sequence of the ripoheditCinbibit LIPRAWAE HhEind ;Jt&& ¢t of..the present
invention, there is glf??\/i gg)d aw_jool yg;pt‘il%gﬁ;o nqoé‘gﬁgby{ié%%mﬁﬁg?sei c acid

mol ecule.” I'n an el ev date Wetet: tre hasbeqnnoddentification of thoproximabmeletule(g) ovi ded
a vector conpzd sthagintde witi@eRyophsmhid doMAR 6FPSGL-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




In a twel fth aspect of the present invention, there is provided a host cel
transfected with the vector. In a thirteenth aspect of the present
~invention, there is provided an anti body which selective@&(gagﬁﬁ_ t he
pol ypeptide. In a fourteenth aspect of the present invention, ere’is
provi ded a nethod of producing a pol ypeptide conprising culturing the host
cell in an appropriate culture nmediumto, thereby, produce the pol ypeptide.
In a fifteenth aspect of the present invention, there is provided a nmethod
for detecting the presence of the polypeptide in a sanple conprising: (a)
contacting the sanple with a conmpound which selectively binds to the
pol ypeptide; and (b) determ ning whetB@& the conpound binds to the
pol ypeptide in the sanple to thereby detect the presence of a pol ypeptide
in the sanple. In a sixteenth aspect of the present invention, there is
provi ded a kit comnpbaa fitstegpent cfihgmesent invehtidn, therk @Girdvided vin Rylateiddi zes to the
nucl ei ¢ aci d Lot hGRBRLACIIRig (HeRGkechiBe LlRRULNBER % AN | NSt uct i ons

for use, vvherid 1 the co ouEe S osen froma nucleic nol ecul e, an
anti body, or d;)bl EH ke d eacades 4 pretein hab bipdsorinterprbimgitnthef  PSGL- 1. | n
a sevent eent h ctoplesmic démaimef aSEdehdr selectipipratam, there is provided a net hod

for det ectin? the m%@mt, Qs,%fctJfla%pPelus.{tﬁ{vtenﬁﬁﬁ,itﬂeréfilebfo%k&mg@o@tecga”p'e ,
conpri sing: a) ,cont.ac n Sa e . nucl. el ¢, acl r, e or priner
whi ch sel ecti \'}ﬁ‘f‘?/‘c ﬁ%}‘g'r“f’fﬁffgceé’gfe'beﬁ%‘ ﬁH‘\Z’éVY@PE&afWB“% the-aning ,gc“gnd (b)

det er mi ni ng wsaupree s¢tiferthin SEQID NE:2, avhpreinishe polyppptiderbinddérrinteractowithe nucl ei ¢
aci d nol ecul e tietylopRsrfia @hsin bfa PITIL EbykcRaigRsteihe presence of the nucleic

acid nolecule int i aht eent,h aspect of .t pr esent
i nvention, there i lg?,a @%g%gﬁégﬁﬁg{éﬁ%ﬂ egrggl}’&é’rr?tﬁ r?‘l"%"éioaéf_'sé’gaﬁ%lound whi ch
bi nds to the BB‘?W&%‘EWS’@%WEF‘P%‘P?@Fa{"’éﬁ”’bﬁﬁ?ﬁ%@ﬁﬂ'ghﬂ?@awfypepti de, or a
cel | expressi polypdptidpaimprising thel @minb tatid sequ@sé set foeth ISEQID NOoand ( b)
det er m ni ng WRGLRES thd oot 448 .tmﬁh 22
COct ober 2004 3c IIIgrf tlé%ni ne é‘ggtﬁlﬁ;%‘g&% 0 %ﬁg}%?aesé%ﬁ&to"ﬁ%\%ﬁﬁgh there is
provi ded a use %6F'4"eBMsBund whi ch binds to the pol ypeptide in the
preparation of a plms feudleaspect of theprgpoidintenton, there itprevddedagueleithéiC- 1
‘associ at ed fnh sidledate com_ﬁ@iarﬁuaaﬁds&qv%ﬁmhﬁitsﬁtngﬁm%/bflag%ﬁcgrt? ﬂwpol ypept i def
conpri sing m.c_dom ] - ulates the activity o
t he pol ypepti g‘é&ﬁ"ﬁg)%_aﬁe\f\‘gn? iPath asd;;'gt‘flfefﬁ’“ %ﬁgucgefce%girfqu%ﬁ%@fﬂelﬁ‘n, there'is
provi ded a netiRbbindsar interesty with theeytaplaswiedompia ofhPIGL-hotislegtimprotelne activity
of the pol ypepti de hcofifii ispécndf thd gyseit@iletidn] fiere ispeovidell ¥ pegléit e@d Wi th a test
compound; and violdd Ebfelg b Hghblf ofd: 1850 Rleidallfes bR pcUBREUNT. 0N t e

h the cyt Smc qonain or a

bi nding or interacti ytopl a , PSGL-1 or selectin
protein to thé?qgﬁﬁfe?g‘g‘:rémmvoé}’WH‘BEB‘CW‘P%??QN@GWEW&@?CFW@%ti vity of the
pol ypepti de. Encodestapeotein that bisds onsyreacts vath thdrgtoplagsie domiinvenP$GIn] t here i s
provi ded a phgrieaiboed cConposition conprising the nucleic acid nol ecul e,
t he pol ypeptide or . the antibody. In a twenty-second,aspect. of. the present
i pvention, there i as”ggﬁ?&g og%‘aprﬁﬁeﬁﬁigﬁ\{\'ﬁmb d%?r?Y“iS%aé’b‘ﬁlﬁ‘rcia‘é‘fing t he
‘nucl ei ¢ aci d 9lesulg lwgl,chmredqﬁ@mpbmﬁﬁ@@nwismw aaming asisbpqueher atleaskent y- t hi rd
aspeclt ﬁf the6c%eaeaﬁ¢alioﬂhmlih@d%id§e@ﬁﬁ&deEQ'II?WG:*Eth@reiﬂQHE human transgenic
~.ani na avi ng . IS} t he, nucl.ei ¢ i ecule. In a -
twenty-fourt hpglgé_)e\rg@t oé‘ﬂ?’ Bg‘%pr;)grg %svéérl]l?ﬁ%c \?glﬁfqugﬁ?mﬁ%‘gifae&d?{p?rosﬁkﬁ@d a use of
the nucl ei ¢ aBf%'™t he pol ypeptide or the antibody for the preparation of a
- phar maceut i cal confinssevéntinaspert ofttheeprésetadvertivn, thére & pebivided datci@and/ or di sease.

|2, Lwenty- { it o ROREhioR bychiS s RAERERr d OYBUHA0 e IRE hlayl 01 1o 2 use

of the nucleic .acid, tﬁfﬁﬁﬁ epti ) 11 E ) e preparation of
a di agnostic E‘B&ﬁeﬂg‘?"ﬁ? FgWhsEsin e nelpepliderbinds ofiptresisadthdhe C 1 |
expr essi on or cyoplasmi¢ Jomaidef aPSGheli orseléctinpyotdireant svherein tlad frdgagat i n part, on-
the di scover y cqhpridesfe leati® 5B Hiiguddl ahid i il 5dyudrc956d
~Interactor Cygﬁﬁll) mg) fam | 3§/uof rm?taacc?ﬁegg‘,les&g@ée?rrﬁggg‘g%gfﬁgérdg?ﬁpas SLIG1
nucl ei c aci d. [g € n nol ecul es. The SLICG 1 nol ecul es can be useful as
targets for devel oftangightichapest ofithy raegent inyention thegeds ptovided ¥ awdlai¢ acidbf cel | ul ar
'-prloceslseS- Acﬁﬂ!edﬁlaﬁh&ﬁhﬁmﬁédmtnuﬂ&ya&d?Uk_@iﬂé(%i%ﬁbﬂi)@_@b;'i‘%ﬁ&e@iP aci dh .
"~ nol ecul es enc - I ins or hiolqgicall cti,ve portions thereof,
as wel | as nugﬂgé}%t %&:‘#‘go'%f%aﬁ%%tsgqu&ﬁ é}tﬁa%&gé @ei"}%é Qsca‘&}}&he?

. remain hybridized to each other.




hybridi zati on probes for the detection of SLIC- 1-encoding nucleic acids.
22 Cctober 2004 4 In one enbodinent, a SLICG1 nucleic acid nolecule may be
~at | east 50% 55% 60% 65% 70% 75% 80% 85% 90% 95% 66‘V ?&7({ 98%
99% por nore identical to the nucleotide sequence (e.g., %? fober ‘%%

| engt h of the nucl eotide sequence) shown in SEQ I D NO: 1or a conpl enent
thereof. In a preferred enbodi nent, the isolated nucleic acid nol ecul e may
i ncl ude the nucl eotide sequence shown in SEQ ID NO: 1, or a conpl enent
thereof. In another preferred enbodi nent, the nucleic acid nol ecul e may
consi st of the nucl eotide sequence shown in SEQ ID NO:1. In another
preferred enbodi nent, the nucleic acid,nolecule may include a fragnent of
at (east 50, 100, 150, 200, 250, 300, 0 400, 450, 500, 550, 600, 650,
700, 750, 800, 850, or 900 nucleotides (e.g., contiguous nul eotides) of the

nucl eoti de sequencqngﬁmﬁligemfhﬁ ﬂesex@fnvalﬂaﬂ,rrmr@ﬁefuwde@%@aéwa&@ anot her
enbodi nent, a SLIC cI eoti de

sequence encod’h anmggagu{; lle??ld% ﬁ%ﬂ%ngﬁﬁgrﬁowglcggqtﬂygoetﬁﬁ%lﬁg’é’g fficiently

i dentical to paucagsiofthe auglede acidypderale. of SEQ | D NO: 21n a preferred

enbodi ment, a SLI Cida tetithlagieet oftthc Prebaat MmoeHtion, Miye igﬂﬁ)lvidé&a ﬁol%ﬁ?ﬁpt i de
sequence enco n am no acid sequence at |east 50%
55% 60% 65%%%8}?1’%&&&8:7%&?%5%% 95% 96% 97% 98% 99% or nore
identical to the ef#ft ew@hgipﬁcta the preseahinyration thyredepigideda ¥ictosEQ | D NO: 2.
| n anot her pr ebmprisig thewrokticreidimoleawle.i sol at ed nucl ei ¢ aci d nol ecul e may

encode the am no aqjlg ?of@fe&%gﬁﬂwékiogtfmelsrﬁrd@?&ed ﬂ%@%f preferred

.enbodi ment , 2? r}u?aﬁlelfh cid nole may I nclude a nuc eotl e sequence
encodi ng a pr r@e fam no acid sequence of SEQ ID NO:2. In yet
“anot her preferred duthiffeanthaspedt hEtheipresent inveatiord thewsliepravidedray be at | east 50)
100, 150, 200 an@a%@ywﬁ@ﬂsel&ﬁ%lylﬁﬁﬁt&&@pol%égudéSO 600) 650, 700) 750, 800,

850, or 900 nucl eotj in,lenagt ,her referr i ment, the
nucl ei ¢ acid nol ecdﬁlgﬁm g‘easm%toili‘glagfes%mw o) %UFQQ 00, 350, 400,
450) 500, 550 °fproducigspo we@demm@ewlwewheb?st@onmmmes in length
and encodes acmtlﬁéﬁbdiuthm{m&@bﬁpﬁdh@tﬂemﬁ)bwd&y (as descri bed her ei n). 22

.Cctober 2004 5 Anotgh cuI es)
‘preferably SLIC- 1. nuc e| C gmﬁniﬁ)%&v{ﬁg ﬂ%\’&sﬁ# gldgcgjfl y det ect
SLI C- 1 nucl ei deetng thrdresense & ﬁ YREPHE i 45aple camprising:

encodi ngnon- Smliwph@tmmnd\%chghmly@)ndsmﬁhﬂmlymbmé; zmﬂr(b) such a nucleic

aci d nol ecul ed@ﬁﬁmﬁﬁ dheth® @R lcompbund Biflds td Otgo%&tld@ﬁ%esgﬂgbct§5o 400, 450,

—+

500, 550, 600, , re nucleotides in |ength
and can hybri dlfeéeg’ytﬁlﬁtac(ez%?ferse% 'jolth?Pg\dﬂ“ essaf“B{Tg nucl ei ¢ acid nol ecul e
conpri si ng t he nucledsixteenthsaspesiefdhe psesentinverfiogpttre |5 pryidedgkita conpl enent
thereof. In Otcbﬁpnsﬁgeifcﬁfnbﬁﬂdmﬂédlﬁﬁ%lﬁhybhhﬂeﬂUﬁie%hﬁelaﬁéldjomhﬁﬁU| e may

encode a nat ur, t| de conpri sing
the am no aci daééé%algﬁglgg%ftﬁ%lg@’%p%%ﬁ%%mﬁg& fsn the nuc@el C %m&d) nol ecul e
hybri di zes t o i%ChREra o nyeleiq asidmeleenle 28 apibedss prpotipeptido comprisingnder
stringent condiedymphsmiddandiesf G nent nmay prOV| de an isol ated nucI eic
‘acid mol ecul e whi cfin b Sov@iilch @SR of @ra0|§vénn ecufélg pviada RSy €. € 9.

- the coding stran %SLI C1 not her enbodi ment may
provi de a vectErdetespghedreseneg oty puc ‘°r?ﬁ'(fll“e‘1 LSO YBlesempPEsing: @cer t ai n

-enbodi nent s, tcmta%gthelsamﬂfmiﬂea!alcleg@eldbmbanltprenqnwbsbmuvdgt or. Anot her
-enbodi ment rramymmeh SRhSnudRR acid fHolecl QN i (B d?:ﬂ:nﬁm %edim iShucRROt her

enbodi ment may nt ai. cid nol ecul e. One
enbodi nent nm?ga golgeﬁrrpd'\yedém%qch?ngfﬂbc '?%CFJ]‘B&g iﬁ? ?"‘a?g"t% %Y preferably a
SLI C-1 prot ei deteghhequesense pHlje nugleis agidimaldshle imtbelsample. a host cell, e.g., a
nmamal i an -host cel Ilnm@mwarb&mmmhw&a%&m%%& ng a

recombi nant e N vect or 4 ei n pr oduced.
. Anot her enbod:fgr;régﬁngﬁ'f urewlﬁlsEE)P‘gésna ﬁ%&g%ﬁﬁ“é’ﬁ‘fmél_(?c 1 proteins and
_pol ypepti des. CPWﬂéﬂ'éﬂb‘Wh@mf“amemﬂm@QIP@R@@VﬂMteﬂtn may i ncl ude at
1 east one i mmmpm&pm(b) tateramininpcwietseitle pelypcpideibitids tothé fest{ | TAM . In a
‘preferred enb j, @ SLIC1 protein may include at |east one
|m"runoreceptor -tyrosi ne-based activation notif and has an am no acid
sequence at |east about 50% 55% . 60% 65% 70% 75% 80% 85% 90% 95%
96% 97% 98% 99% 22 Cctober 2004 6 or nore identical to the amino acid
sequence of SEQ 1D NO:2. In another preferred enbodinent, a SLIC 1 protein
may i nclude at | east one i munoreceptor tyrosine-based actlvatl on notif and
may have a SLIC-1 activity (as described herein). In yet another preferred
enbodi ment) a SLIG 1 protein nmay include at |east one inmunoreceptor
tyrosi ne- based actl vat| on: rmtlf and can be encoded by a nucl e| c aC|

I T 1 o, = s . e . a




NO: 1. Anot her enbodi nent may feature fragnments of the protein having the
am no acid sequence of SEQ ID NO:2, wherein the fragment may conprise at

| east 15 amino acids (e.g., 15 contiguous am no acids) ofad$gegeR acid
sequence of SEQ ID NO:2. In one enbodinent, a SLIC-1 protein can have am no
acid residues 1-88 of SEQ ID NO:2. In anot her embodi ment, a~ SLIC-1 protein
can have amno acid residues 1-160 of SEQID NO:2. In a further enbodi nment
a SLIC 1 protein can have anm no acid residues 1-226 of SEQID NO:2. In

anot her enbodi ment, a SLIC- 1 protein can have the am no acid sequence of
SEQ I D NO: 2. Anot her enbodi mrent may feature a SLICG 1. protein which may
have encoded by a nucl eic acid nmpl ecuB€ consisting of a nucl eotide sequence
at | east about 50% 55% 60% 65% 70% 75% 80% 85% 90% 95% 96% 97%
98% 99% or nore identical to a nucleotide sequence of SEQID NO:1, or a
conpl enent t her eof In £hiectemnthadpenrofitherppgsert irvielitizmn, therafispreédded 4Shsk6fal pr ot ei n,

whi ch may be ﬁltafn% a nucl eoti de
sequence whi C%&ggﬁﬁ@“ﬁ&hﬁm&%lt ggly@t@fmqgwqe&?gﬂgﬁzatl oneli(?l aldl tions to a

h ize
e el ook K kashe a S 81D N1 or
a conpl ement tahthodyfr a polypeptido canprising thesytoplagmic domain eHPSGlel thad bi ol ogi cal | y

active porti o%dﬁmgggeﬁcuvﬁﬁmtwﬁei vely | i nked to anon-SLIC 1
. pol ypeptide (e.g., ;he ere Qu Cld ces 0 for fu3|on
proteins. One errbo&“?’ren %p §°ﬁﬁge?r°%aﬂfp wh '%]Y‘ da 'Q'ﬁ
nonocl onal or fwad@é@mwcomméwmcbmodvlﬁa& themvmoe@h«r pdypieptidebi nd 22
Sﬁf 8bir 2004 Zo@ﬁﬁ@@?m@cﬁﬁﬁ&ﬂlﬁeﬁde@vﬁxﬂé@bﬁh%&nd kafuewdl tion, the g
-1 protei can i ncor porate
’&%te%fuﬁgﬁx iy tilé’te&SW%ﬂE%{}&B % OFin gl“‘%i‘e ghtﬁ

i nto pharnmaceutical Tonpaosi af maceutically
accept abl e caﬁmélﬁg‘“"ﬂﬂﬂﬁ“h‘éfra fab ol FelptinpEgH F"o‘b? ﬁe“#@‘t‘hod for detecting

t he presence- @mm@dhﬁchmdd#tatheaﬁwﬂafﬂeqmmpeptndpr otein, or polypeptide in

a bi ol ogi cal sanpl qnbweﬁ?rﬁressﬂeag,lfmbewbén@lnoaitﬁelu\e%@ﬂm&d\%Lh an agent
nucl el.c

capabl e of detecti . 0
ol ypept | de. s SEATPHAAa Rm GutkibRafe G wad i o furd bt ) o
protein or poloytheputtgdy.can be detected in the biol ogi cal sanple. Another

-enbodi ment  may prO\HIﬂﬁveﬁtyﬁ@&oh@ﬁkpé&bf!ﬂ@f)ﬁﬁltlﬂ%nhﬁﬁtﬂél"ﬁ§§r@6ﬁe@5 SLI IC-l ]
activity in a t sanple with an
agent capabl edpaig&}:fg? %ﬁ&%hﬁnﬁx%&gn&&q Acgﬁf' %ecl ?(ie €h that the
presence of Sitheantb %thl vity can be detected in the b| oI ogr cal sanpl e.

Anot her enbodi nent Immyweptyakitdispaat dmmdweke:it@ﬂiveﬁmwha%hmoﬁldd@- 1 activity
conpri sing contAagtiNGasefik hnimdRahh %ﬁlm th an agent

t hat can nodul ate SLI C fgacttrm\ql'raty s%?:ﬁ;rig e actr Vi t%/\"dr n the cell may
be modul at ed. MH°B%e enbodi ment, the agent may inhibit SLIC-1 activity. In
anot her embodi ment In%h@l@é@n&aﬁmyt@tﬁemsattéwgmomtmcraimioﬂﬁdeslan one

enbodi ment, th)emgea&cmuiaeﬁg& drmtlw@tfo&mraﬁeﬁbx{bmlly bind to a

SLICG 1 pr otein, In.a dul at e expression of
SLIC1 by nmod "4 it T AR p ?rotﬁeg h“e"éﬂli.”(fﬂ é ad?ocgg%faf’ggnsl ation of
aSLIC-1 nRNA. In yé@amryrfé’rhmmwrﬂsentmem@gémret:sazrpvw@daumél eic acid
mol ecul e havi nig rickidatidhd phbypetide ori€aritibady foﬁﬂx&ﬁbpdiﬁlbﬁ@fi Siagrdgicc odi ng

- strand of a S%ﬁgpaﬁgﬁggkﬂﬁ%ﬁéh&&"‘%% (}f gggggfogg gt%]b,he met hods may

be used to tre I'ng a di sar erize aberrant or
unwanted SLIC-1 protein or nucleic acid expre55| on or activity by

~adm ni stering an agent. which-can be a SLI C—l modul ator to the subject. In
one. enbodi nent, the SLI C-[lJ nmodul or a SLICG1 1rgrot ein. In another .
‘enbodi ment the SLI &nge et By 9335% 'eg'f_tl"tpaf PRbE discoveryiofngysh ragtihess of|
yet anot her erﬂeoéi_lér? [dhrséiélﬁn ﬁ#’clnglrﬁlecu&%&'p%rsmﬂz rr\Q of"’}nogece% a‘farrrreéi nt? herequ

-peptrdomrretrc or O rre
_ di sorder char %Qbﬁi@-?ﬁﬂreiaﬁécﬁ%ﬁé préfein n%chB%'i\E%ﬂl&HnGreéur&ro% Bé Gse‘ﬂll altidefd! C

. acid expression can be a inflammtory or inmmune system disorder. |n another
preferred enbcusildawrﬁpmgtrﬂwmdung@gw toCétRlaiCd Ririely @ficdivamiedes e8! Adebrdingipant ed
"SLIC 1 protein or nucleic acid 22 COct ober 2004 WO 01/ 73028 - 8-

"PCT/ UsQ / 09469n’bﬂ<|bmenimagpromslq|suetednwa1©hm¢eamlearenmdmgr$dlﬂ1 proteinaoot her
- enbodi nent, the disorder characterized by aberrant or unwanted SLIC 1
activity may Bilogicglyjactivegertipnsihereatiaginel as nugeiq %fra@ﬁ‘e"ta&%@@ie@ﬁ primers ®fk h,

differentiati rat rde a _further odi ment, the

di sorder char i%r@fzf"fgd’ *85@?8 '°BP{%'J\:/\73?’?P%°(§""§E‘F 'i %lsfr vity may be a
hemat opoi etic or thronbotl c disorder. One enbodi nent may al so provide

di agnostic assays for identifying the presence or absence of a genetic
alteration characterized by at |east one of (i) aberrant nodification or
rrutatron of a gene encodr ng a SLI C—l protern (||) ms regul atron of the

o, 1 7~ A




20 Brief Description of the Drawings Figure 1 depicts the cDNA sequence and
predicted am no acid sequence of human SLI G 1. The nucl eotide sequence
corresponds to nucleic acidsl to 951 of SEQID NO 1. Theoa ‘M’%

sequence corresponds to amno acids .1 to 316 of SEQ ID NO 5 F| gure 2
depicts the transient over-expression of SLIC1 in COS cells as assessed by
Western blot analysis. Figure 3 depicts the co-immuunoprecipitation of
T7SLICG1 with PSG-1 in COS cells: Figure 4 depicts the genomc structures
of the human and nouse SLI C=1 genes; 30 which were determ ned by bl ast

anal ysis of genom c sequences with huflan SLI G- 1 cDNA, sequence. The SLIC 1
gene i s conposed of four exons in both species and the exon-intron

boundari es hainenbembodiers,cr SI4C-1 nlitieic Beldrmbletul maybesatleast 5026)95%X60%, 22

Gct ober gglp 470%@9‘/ %QEQA.P@I/ H&P /(gjéz,& 9896 3§ o“ tngiﬁdenﬂca? Pwﬁ‘e ‘L?cpe%}l\é] were

det er m néd h u and “conp ehe seq
Det ai | edsetqegmel(@m@ﬁhqﬁntltenerlgtwmwe!ﬁoﬂﬂneewe@émownmvﬁﬁ@ iQ)NONQF @ased at

lsE??:t 1I nc&f}ﬂémen@ﬂ\ekbﬁln@ ﬁ&@ﬂ&re(nmm&amb .daseltéaqubnas acid %e&n@ﬁha; Pclhgs ei n as
- nbl_lc el.C

t whi nhe f th
SL1 € (1 ol e rfns BT SPQTB NE hor g periitersedy Porsnt PP BrOTEE os. | Ac
us ed her enbodindng theomugieic'agid Impiscile may gensist ofnmeembotmp segueogE Hown o-SEQ B
"SLI G- 1" N9, [HRInBhkY ﬁefbmléa%amempfh%eaac Sdid mabm& .ﬁ'&udeﬁy fFdgmiah “f'?, to or

G o bt Y. e e B ﬁe"%ﬁb&@a???”d

expr essedudeotidesi(é.g., aintiuenatefeotidss) af thernugleotide aaqhepa df SEQPRNS:1, or a

i ntracel L&H, BRks t ransduction pat hways, e.g., signals transduced by .
PSG.- 1. ﬁé&"ﬁt?‘on SLIC-1 nolecules can interact with effector nol ecul es

(e.g., ~ 5 o Npatherembogimgntn SHCAugkis agidmgdlasyle may inglude a pucleptidl at e t he
i nt er act sapemk eﬁd&dﬂﬂr@laﬁﬁotéle hgling dnSfdinolgcidiiellientdsuffishsdaitied @the alRse novel

ol o<l @5 SARBPLE Tl nolie SRR SndhFRL, 1 RO\ AAI S A YR O o 1

in a cel 1"0'“@9 @J"UC'e&“q?é?ﬁlﬁﬂ%F@Pﬂ'@Q @)mewadmaa%emino aemewﬁw atiepst50%y a role
i nt a \éalr ssmeow‘ 650, meth lr 50k 2809 B595; ©6%ESE%, D6 %:; 97%, ltgg%a@g% 6.aﬁara¢&éﬁﬁqaa? the g
.cyt oske zat.ion mmat ory responses, inter- an
infra-ce 'r Ig'r‘gtconhu%"l"% ¢ sequen&ﬁgﬁkg(ﬂw'&éﬁr ation, cell activation, growh,
differ ent i at i brﬁnothﬁcpr?ﬁ!ftﬁdleﬁ@oé!mﬁdnan iTolated mtoleec Bldin®leculgmayenensiedife t he
present bmmsa&a SeluBRcR\6F ﬁlﬁ‘ndh%(_ﬁi 19k waﬂahérqxéf@frea%@oménttth@ﬁ@o%%aoc agent s
to control nodul a ‘iﬁ G%lnll i.nteractar c% pl asm ¢c- 1

nol ecul e 8@5‘5%?’3’( BHus aryiegalde sequegce erfgd'%a Prﬁﬁel'ﬁm P gmE aP'Hl?ﬁ?‘r@“%eyst em
di sor der of SEQCBrND: a\,las@tahdherabrmredempo@meml theih@teiqacl mdlenuetriayrbe atletstvat i on,
adhesi ongo 466 Ws6) 206'2“56%6@5b340b%@ 596, d%wo@tdsﬁ%ﬁ'ﬁ,@réb%raso%r )

hemat opmﬁﬁl G, or h or der reover, as the SLIC 1 proteins of
the pres® f'?ﬁ?é‘h‘??%’h 3 ”B?’HEFf?’E?dGF"bPWPE'Pta‘E? nygleiopeid mplepdiemayihe a el ect i n

gl ycopr oteesti80] i0gatse, 200, 250, 300360,6100, 4509509c5qor e0e630, Y00y 2505 8¢07864, 01900 nedi at ed
activiti i ic and

t her apeuﬁ@(:eog%gm ls r(‘)%)r%dﬁll'II gngegL]P Fso(l?%nshz%en:aat edé) ﬁ)b&&|t){)‘@¥r8ée C&%egjg@% int)'aber r ant

"PSGE.-1 activity, e.g., an inflanmmtory or imune system di sorder, or a

- di sorder associated with aberrant cell mgration and/ or adhesion. 22

Cct ober 2004 wo ol n3ozs



-10 PCT/ USOl/ 09469 As used herein, a "selecti n gl ycoprotein | igand medi at ed
activity" a "PSG.-1 nediated activity”, or a "PSG@.-1 activity" includes an

activity which involves a Pselectin gl ycoprot ein ligand, -8 28 el ectin
gl ycoprotein |ligand on an endothelial cell, a hematopoi etl c cetﬁéF 8);

| eukocyte. P-selectin glycoprotein i gands participate in 5 intercell uI ar
adhesion (e.g., |eukocyte adhesion to the vascul ature), intracellular

signal transduction, cytoskeletal organization, inmune and inflamuatory
responses, cell activation, and cell m grati on. As used herein, a "
sel ectin ligand interactor cytoplasm c-1 nol ecul e-associ ated di sorder” or a

SLI C— 1 assmatha}&#odatn%a{rqsyfeatumwskeac.@meveéﬁésd&@ferémysealset or condition 10
ul ation or

h t
dovvnr é%}fﬁ if‘?‘gﬁﬁca m&'e'é’éqse‘ﬁff'?mcaf‘lsﬁ‘g’HJGg Yﬁ’F’éF‘a%!‘gF "E‘i"{)‘bﬁ‘? drplegdles; (sLIc 1)
ol ec uélativadd nuclefojacidsadieoles andodiggnud-SLIC-¢ patdnsr Fa pkanglgénene- 1 (SLICG 1 )
ol e Unibo@BACHth 8hudlLie BLidlRbRoidalid 4idle o2 oY 150, 3d, 86, 366 '3k0," UNCL T ONS

such as Sla al transducti on é of anlza er- and i nfra-
cel | ul48P- 458rRP0r799:8000550. 23459, BEP. 850, QP%?“ reRte “'E&OF'de&d'! PO%&‘ ?@hca"gr owt h, 15
di f f ermmgbridizatunaer stringeht pordltiblsatd ainudic adiXMmBBEMScoRfprisifd 86 hidledtiilgand i nt er act or

cyt oplsg%;gnge ;rlogvﬁ»Hd&sord,th%pgkgrw%%ggn?gﬁ;:ﬂ di sorders include inflammtory

ich include, but are not limted
to i nfl am*rel'ﬂ ether msefoead embodiments, the ausleistacidenalesiiie may en@delanatirally sease,

| e ;J EOQ)t&ﬁrlr@ﬂ“aﬁzlvafbng&fd ;stayﬁémwe l:c%m;ﬁrwﬂ ﬂﬁ%mo%fd's%?ﬂ;h&é & sédmgm gf | ammat i on,
as ma acC en Cl. U1 | e rtls | OSIS
heunatigre g RN T asRivREEies o <ol s e iR ERg AR Pos 1 1 o

Rei t e-NQ1 yl}dedﬁfum@nttp’swhqraa s, pelvic inflamuatory disease, inflammatory

breast di sedsier ditddinitht rhafdré\myaénqgovatéh RiBBR Bcid HOTBLNE wHih | Is%ﬁé%ﬁye di sorders
n var severe conbi ned | W nunodef

H
E:?egcﬁalshﬁt ER R e s & Ta st o st Lvare Supaeet. (o o
Al zhei mer' s\ndihseas®)limeatnay melidect ventot ¢aygrising mSECaotuokicaykiopllazalei C- 1
(SLI C—.A&ermﬁle%%hﬁeﬁéstﬂ&&e%to?&ﬂm@&ﬁb.@h@p@gﬂ&d«%@ a hemat opoi etic or

thronboti c di sorder, for exanple, dissem nat I ntravascul ar coagul ation,
‘anemia, | yfipRBERembodineatmay providera ostrell pantainiad A Yesierviehanathgsl oproi i f er ati ve
di sor eebsdimehtmapboigé ahost celitdontaining eymaaemuamommél\ldnb ehbadidlestingase, and
henop r f t| r. cytoplasm al
( SLI C%%o pﬁovldggunlEégHgls?? (r;ﬁé?\ﬁ%é grztseg‘r‘ %rgfr%sa &nc ud(llaggoardl E&{uﬁléd(ﬁ &d di sorders.
Car di &v%&m%ﬂw"w@p@ﬁ%wwmahﬁnwmqﬂsvweasanoe-mmmmﬁmaé@ of the

i NVentcel Bortailind & retbmbiRant ¥xpedssion dédt@@uhh/thhﬂﬂ@br&@ﬁ maybé preduedier 2004 WO
01/ 73028| N HLOP Q%M%Q%{?gtgt#%%%éturg |sog%d Pe%cr)rlntgr?a% 50,85 prételln?;S (a:rb m.a reperfusion

injury, reste 0sl's, arte fl ammati on,
vascuiPalpeglies. V‘é?ﬁ‘ﬁ&@P?%ent@@r"iﬁ?éﬁdﬁLﬂﬁ éP@éﬁ'ﬂmW lsmdecﬁblegetsmve heart failure,

cardi Womédéymr@fbe.aaaﬁs}édaatvgﬁoy, rdtig@AMN, vascul ar heart disease, angina,
hyperten5|q cor ong di sease, .and 5

i,on
at her oscl er'd8 Prs(? errlg h%({’m zf%ﬁé% s SURA \’% aﬂeagﬁﬁe IMHPUOERCERIPT
cyt opltyesinecbased Sitivaton Jnotifphe bad aresssinracit eduatics atielst abour% Ge%cel | ul ar
proli fe@%aéswrm%a%m@%'m Q@W%‘% 959, $700\08%, ogd) T ferentiation, or mgration
di sorders. A “"cellular proliferation, activation, adhesion, gromﬁh
differentiation, or mgration dlsorder i ncl udes those dlsorders t hat
affect cell to proliferation, activation; adhesion, growth,
-differentiation, or migration processes. As used herein, a "cellular
proliferation; acfivation, adhesion, growh, differentiation, or mgration
.process" is a process by which a cell increases in nunber, size, activation
state, or content, by which a cell devel ops a specialized set of
characteristics which . differ fromthat of other cells, or by which a cel
moves .cl oser to or further froma 15 particular |ocation or stimulus. The
SLI G- 1 nol ecules of the present invention rmay be involved in signal
t ransducti on nmechani.sns which are known to be involved in cellular
‘activation, adhesion, mgration, growh, proliferation, differentiation,
~and apoptosis processes. Thus, the SLIC 1 nol ecul es may nodul ate cel | ul ar
grow h, activation, adhesion, differentiation, or mgration, and may play a
role in disorders characterized by 20 aberrantly regulated.growh
activation, -adhesion, differentiation, or mgration. Such disorders include
cancer, e.g:, carcinonm, sarcomm, or |eukem a; tunor angi ogenesis and
netastasis; and hemat opoi eti ¢ and/ or nyel oproliferative disorders.
SLI C-1-associated or related disorders also include disorders of tissues in
which SLIC-1 protein is expressed, e.g., hematopoietic cells. Such
dlsorders |nclude for 2s exanpl e, inflammatory and/or inmmune system

e



22 Cctober 2004 WO 01/73028 -12 PCT/US01/094@ in cellular processes such
as signal transduction, cytoskeletal organization, imune and inflammatory
responses, inter- and infra- cellular comunication, adhes) &9% %ybgtlon
cell activation, growth, differentiation, and prollferatlon eterm
"famly" when referring to the protein and nucleic acid nolecules of 5 'the
invention is intended to nean two or nore proteins or nucleic acid

nol ecul es having a common structural domain or notif and having sufficient
am no acid or nucl eotide sequence honol ogy as defined herein. Such famly
menbers can be naturally or nonnat®&ally occurring and can be from either

t he sarrmomdaméélefta@ammeaaea:uerlﬁebfsmmNez a famly can contain a first

protein of p?er na?fe*egr’feﬁ'emgosdlme gﬁt i n? ?%’f ’Bgll(j"éé‘l‘éo] til]e%r ot ei ns of to human

origin or al 've an ¢ AL MG man origin, e:g.,,
monk eymypearegentor tylvsmaémd @ftivatignamatif gndrregy halvea Shifvbadtivityrtenddsanibeti onal
char agledd)sti cs. For exanple, the famly of SLIG 1 protei ns conpri ses at

| east one " ecept or, t si ne- activation ti (I TAlvl) in the
protein rml"éggglréggé "ieﬂé"‘ﬁ?f@'r'ﬂlt-@ @5’3 PREPREGY @Clgﬂ%gtg?é}?b ®%he prot ein

ol ec wheungteceptoetirosioe-based attivetion@watif dndicanbie emc@derpltyoa nucisicasidresldateed

act | V%Ta{nﬁéfa AGdidotide se'q[?&{cé' dhn @armyﬁﬁcﬁéemnwts’trfngmm ﬂlz%nwd?ﬁ%néﬂ 4l sequence

of about é §m no acid residues. preferably, a i mmunorecept or
t yr osi"HEOI5 36 grolecyle GomArisig W‘U’t"}“f'eqt'ﬂ"c?‘iﬁ'&%%ceé’fSEQQt about 15-20 amino acid
resi diNs1. The i mmunor eceptor tyrosine-based activation notif is

characteri %gthgyen%dﬁféﬂﬁﬁé \s@ urIaYr r{]seofrtr?eﬁjoéwiﬁﬁaw ’{p\hg Qﬁ'\ingg?ﬂdi ment, an

i mrunor ecept or Ci/I’OSI ne- r ses | east one, and

nore GP@P@F%?)’I%’F RANO: 2 wheeeindae ff@ﬁledUB%V compriseras faqst 15amieriagids(e.g., an
i Munaseestgls amifoidslof brrRihoaeidiséqienedoffBEd Ib N®PMA bﬁ@&n@&dlrﬂr&l@%t two or

nor e Ldue e.e i receptor rosi nebased
acti vtaSH(’g? H& i ‘f%% hg%v%g'n%&mo e§ﬁfn3%naﬁgé ggf#g Sqnpgwr ?’ﬁtgord@b%? 1¥’or 'm ng the
25 st rSHG- &P@Fe"lﬁ‘ﬁlhqu F¥ing apidiesidues 4ri60 af SEQR HHMRZt Inadmther fmbedimentol ecul es

whi ch ar&mab&;tam gem.aiavé érﬂuﬁ@ﬁ’dnuirfehleurbs 1Lmn9mwnbczr Intanb@ef dibdammRedl activation

notifs Cri or e (1998) Receptors Channels
5: 243 azﬁ'&‘?;\ "zp'rma';e’\‘?"?%é‘?maf' Sr@ﬁ"‘“"é’f €5?%5'0§ 16: and Chan, AC et al .

- (11996) Cur rnottipi emboimentTody. feasurseﬂmalprotemmabmm*cwe erfcodd lha ar e

:nco: m/ggg; §§d E\@fe&g@cd?ﬁélsﬁr@fofé ﬁm;%ude%%w{rfée thééést abdul 56%; s@%gts@%bl u/ha\é' ng at 30
eas omp era abou - nmore preferably abou

70- 80%° %0 53 { gqéd“/gﬂfr?ﬁ%adﬁstjﬁg%ﬂ’Phﬁ'?ﬁrﬁéae@ﬁi@bfto@r"“? P ne- based

act i vatquencenaftSEQ 1IN maa cdshipldtheht thereofnDhdembddingers cap urthér fedi@es avent i on:

22 Q:téﬂke'i %%4wm91 9-;{' ger fc ?ed]bg géyggé‘(ﬂggélﬁg c%}n%@llr%to(?g ngéle%t%é ns of the

present I nvent| on, prei am no acid sequence

I NS
suf f i CPRISNFS Whichsanihybyidize H"qeﬁé"'%ﬁ?f‘ﬁlyb%&aﬁ°”s“éﬁﬁ'§?ﬂ§é° BhucEieRdi NO: 2 or are
encodeubldsyle gomprisingdiie rtd:elesttdq_&eq‘m@ce&iﬂSEQCD eIt 1, yr & Cniildnaatt the@oSEQ | D NO 1. As
used her ei p‘ge w&f‘eu{s%'} H&rtl@g\f;d]el}e%h%%t. lb%ldgféglr}técﬁ\)%lpfodloﬁs]: ﬁ%l%oil Qathd | FSt amno acid

nucl eot i de seci contarns "a suf of “mni mum nunber of
i dent iopefptively ligkpdi Q/@n%rﬁuq-épg]yeep%ﬂe (8 herglopetsapinonsis spRvensentes a sinil ar
'si de  edmmifagiongprotains. mbdmb@cﬁrhdwaayaﬁném@dt@sé &rfliB6didsDsith € FidAELIGHAI 10 aci d or

- nucl eﬁu de, ﬁgnqlgeélcsethgtuc%rq E’efcl:q.t i Qedfl rst and second am no acid or nucl eotide
sequenc & FRUCEUY 3" donmi ns or notifs and/or a common
functional activity. For exarrpl e, am no acid or nucl eotide sequences which
-share common structural 10 dommins have at |east 30% 40% or 50% honol ogy,
preferably 60% honol ogy, nore preferably 70/r80% and even nore preferably
-90-95% honol ogy across the am no aci d sequences of the domains and contain
at | east one and preferably two structural domains or notif%, are defined
herein as sufficiently identical. Furthernore, amno acid or nucleotide
sequences which share at |east 30% 40% or 50% preferably 60% nore

c preferably 70 _ ' _



15 80% or 90-95% honol ogy and share a common functional activity are
defined herein as suffi ciently identical. As used interchangeably herei n,
~an "SLICG1 activity", "biological activity of SLICG1 " orod ki sumd

activity of SLIG1 ", refers to an activity exerted by a SLIC1 proteln

pol ypeptide or nucleic acid nolecule on a SLIC 1 responsive cell or tissue,
or 20 on a SLIC- 1 protein substrate, as determned in vivo, or in vitro,
according to standard techniques. In one enbodinent, a SLIC-1 activity is a
direct activity, such as an association with a SLICG 1-target nol ecule. As
used herein, a "target nolecule” or "binding partner” is a nolecule with
whi ch psotaing. greferahlyoBLdE-i pisitaiess Incadditipm therSLdG-4 prateinsar biokogicallyciativeh at

SLI G JpoHiSﬁB tﬂ&rest cEHB&fnbd?ﬁbrbt@d ﬁﬁbtﬁﬂ%eutﬁal%hﬁﬁ&hoﬁ@%ﬁ:ﬁ opRin8fHhdudedn be a 25

‘non- SL 0 SLIC-1 protein or polypeptide of the present
i nventA"d a‘%ﬁ"‘i‘ﬁa 'ﬁg?&?’{lerénbodl ment, a SLIC-1 target nolecule is a SLIG1

substrate, Another enaabomntenamyl draMidera metgamafof degecting tae plesencpofd srigbl y cont ai ni ng

an SH%UQQ' g@bl&" mo'e@ul et aI g&s@ggﬁ lem, dbloﬁgltc:él lsg;n;}li‘??p&uc @h{a Elol%gug%t oskel et al

protein or erna LIC1
acti vﬁ??‘p'ieé"'tﬁﬁn FQR!I'F ?‘@é@'e gicdetestinga S@Gdﬁ‘”&'@c&‘?‘éEIOFGGP'arP@@J"éﬂf gnaling activity
medi atpetypéprda; SUcR tracthe msafcebf@sﬁblﬁml;lemraeﬁandlbcuhtdﬂotam Skpdiypbptidebst rate. The

bi ol O%Iaﬁ 938‘%3" we%ﬁolo%cal%a}n 1 are descri bed herein. For exanple, the

SLI G “invention can have one or nore of the
fol | owi ng d¥ethes qmt@g'meotmav providecmethed fopdrteptingithe presenge of $IdCli t h a

non- Slacvit ink BI&Yidal mpwlcentaét% triaGidiogRdal daehpRith@n b élﬂl@@ﬁb@réflif si gnal

SR PRSI s e
associdatected inthe biolpgieal sampisskel et on; (6) nodul ating cell activation and/ or
proliferat 'Mﬂme@éh%oﬁlﬂnmﬂr&ﬁde%&ﬁ&d fom'lgdlﬂ"atuh%gLICA%Wltg'c&ﬂﬂ)r)élngagm her

enbodi nen C‘i features 1sol at roteins ‘

pol ypé:ﬁ?tf’ﬂ'@g al‘fﬁ' aﬁgbl%ofgmressingaﬁyq -\ ity an pgegy Batcap "}9#'(9?‘&%&0 hedivig) | ¢ 1

pr ot eisneh thah8UG} 1 attivitydatite celnmay bamodulatet pt awe etnpommemtethbagmdma;zt i vation
mot i f mh?cﬁ%udo { a2 Shothér eﬁwoﬁ'nﬂen@ﬁlte' ééﬁt\‘n (Jétla %E@I 1 ?Jtlgl r?'efn oﬂg prot ei ns

-have at | east ‘one |nnunorecef or t Phe-bas e , and are,
pr ef er%‘l?Pﬁ’me@n‘B‘éa%‘ﬂ“ bg af gpyhopy thy aﬁsﬁ?ﬂ'fﬁé'mbé‘dﬁ%%?hﬁ hpratgEt @otl de sequence
whi ch dnytherd etlibbdimentnitie bgenit canmymintateexpresslorzeftSLDA1 byomoddldtiag Ganserigiomuc! ei ¢ aci d

nol ec i L f nucl eoti de
ceqohe oS of ok Aoy Y o BE A FH S 3"‘?&53“5 i L P
sequer?dlé‘c'G'P aP‘H@‘OP‘PG%haVSEI%“ﬂE'eﬁ{S’WWF%a%@‘t'§?ﬂ§wﬁpt pcqingutrendiofand i n SEQ

| D NOsLIC-afENR or st $pegénevel y. The human SLIC-1 gene, whi ch is approximately

951 nucl eot | des_i.n g odes af t el Iar wei ght of
appr oxi mat el+ gnespﬁnbog'mlg% tl-hn(q‘e%n thay ey 88?0&(‘?% @1’ %l@gé’ ﬁ% ®hci d resi dues
in | erﬂg@rhcter\zaﬁ by ekerrgrigeuvwanted SLKe1 proteéimaringeleia aeid @@wspbedaqtmtyfourt her detail
i Nt hednhskering agag%ummdaﬁaéalsud mbadnﬁ& tb\lmélsﬁb,ectAﬁbﬁle dpbsaings One aspect

of th t1on pertajins ucl ei c _.ac ul es that encode
SLI C ih p%?glnﬁ’éj”% 'B'F“glf ?'ﬂgl I%/g{ﬁ " %&%r‘*m"sﬂ@eqtﬂ&%‘?q as nucl eic
aci d ma)@e@(ﬁL&aénumnml@cmeTlm@Bamwr GIAHGdIURO0 AHESRLED-1 fmcxdgla’enmay suf ficient

- for U%R a3 mbaépﬁaoa%aerbrrafhgpﬁﬁautn%'éﬂ%nw fafefékéd%nilboe.%ﬂmhe%seweﬂ eic acid

ol ecu}_l é&% %e %trrjgnts or _use as prinmers for the

anpl i CMAEFERI By atf?ﬂ?'é{t"f Uhvag d§|':|CC1 'i’° ‘fré'f’@e‘%lé‘f“?je’f?fﬁsé'eﬁF@sbe%s used herein,

“t he t dnflaminatoc) ariiromarei syister disardbre I dnsthemirefaderenitmdineat, hdelisobdar ol ecul es

(€. 0. cn&BBIEhR PSR G, chdhiel st FNTBIGGHL B8 (8- 0. MR and anal ogs of
generated using nucleotide analogs. The nucleic acid ,

nDIecuIe can be single-stranded or doubl e stranded, but preferably is

doubl e-stranded DNA. The term "isol ated nucleic acid molecul e includes

nucl eic acid nol ecul es which are separated from other nucleic acid

nmol ecul es which are present in the natural, source :



to of the nucleic acid. For exanple, with regards to genom c DNA the term
"isolated"” includes nucleic acid nol ecul es which are separated fromthe
- chronmpsome with which the genomic DNA is naturally associgte, é{ grably,
an "isolated" nucleic acid is free of sequences which natura Py fTank the
nucleic acid (i. e., sequences |located at the 5 and 3' ends of the nucleic
acid) in the genom c DNA of the organismfromwhich the nucleic i 5 acid is
derived. For exanple, in various enbodinments, the isolated SLIC 1 nucleic
acid nol ecul e can contain | ess than about 5 kb, 4kb, 3kb, 2kb,1 kb, 0.5 kb
or 0.1 kb of nucleotlde sequences which naturally flank the nucleic acid
mol ecul e .in B'é) 3% DNA of the cel | from which the nucl efE™4S1#%16% deri ved.
Moreover, an "isolated" nucleic acid nolecule, such as a cDNA nodul e, can
be substantially flee of other cellular nmgterial, 20 - or culture nedium
when produced by reconbi nant techni ques, or substantially free of chem cal
precursors or -other chem cals when chem cally synthesized. A nucleic acid
nol ecul e of t heeXpresgighmay bR eardigyascular gisprder. i anppremhodichenbthedispiehavi ng t he

nucl eoti de seq m&eteﬂiedw&éranw uilawanted SLIC-1-acVity thag Be B Qélﬁ:la?ﬂroﬁf@t%ﬁé?p Betivatan,

~ be isol ated u5| anda d | ar_bj ol.o the sequence
i nformation pr OVI 3 ﬁ'ﬁnrf’ﬂet %P ] 'P'gtﬁ"”%?ﬁ%ﬂ" Sﬁ‘r‘ﬁﬁree \n@phthgg#serder

sequence of SEQhIaICNdIeﬁ byabereanhgrbmwd‘ltzra&l@ﬂ gotivitp enay Bé b Berfiatopatdtie iocthaomibdtic
nol ecul es cah bfisdrep! at ed using standard hybri d| zation and cl oning
techni ques (e.qg., as,30 d{? scri bed |n Sanbrook, J., Fritsh, E .F., and
Mani atis, T. Nbl ecul Q°aggimegt may alsq pé?i’dﬂeé’t'??f"?s“ﬁ/ﬁ?ﬁ%? fopideritifying thegasesenamei ng
Har bor | abor at oabgenceof algeBetic altpration bimracteabmm/tanreystlahetsrs(t) alienialt fﬁ@fﬂcﬁtibn"&’tlr bor,
NY, 1989 22 /

) - &Eﬁyﬁ%fa a%denm&;y §t§€ 2%«? tng (i ‘ﬁ% g&%ﬁ oEé%g%% ﬁ@@ﬁa berrant

nucl ei ¢ acid nol ecul encor’r&‘f
i sol at ed by thepoﬁbtfﬂf'ﬁlét'qng'é" QPtf?"Pé%ét-'po‘rPf?tPOR)’h%" AYildtype feen pithe gene
ol i gonucl eot i deenpodelsmrpsotdewltlgﬁledcblaaﬂdtyupon t he sequence of 5 SEQ | D NO 1,

or the nucl édtide s e%ﬁl@F%‘ﬂl())Jdlﬂ‘iJﬁ?mWOVI(?EISE%&10(%ffortlé]eﬁtlf91k%§|g)nq;?ﬂ%ﬁﬁﬁlsi t'ﬁcﬂe,'to 'g‘r

nucl eic acid of the invention ca
alternativel y,; Behastheagivity gba §L|Pe1rﬂwta'nebvatﬁdm&mncmqam eormqsg@mmfpesng de

primers accor di $19CH pradianslagSLRERaavg, b(fdtébﬁﬁg fe lnﬁﬁﬂmoﬂidsﬁtionmﬁ alegl ei ¢

acird so arrpllfl nt, Q riat

characteri zed b‘% ’séen%uc}egﬁegﬁmﬁﬂﬁtee pof E‘%FWEWE’ °"§chggﬁ% 'ItyéBﬂled@gcamr
correspondi ng t‘@mBE?r“@niO ﬁ%ﬁmqmufwmtmwetee&t\e aplvitpofegBli@d photeist andar d
syntheti ¢ t gghni quesothéféhtured SridHdvatagas! bIRREH EShticANGu Eélﬁﬁpg%?l r&ﬁﬁ the ¥dhoflin
preferred errbodd gq% an .| sol d nucl ei ¢ aci d nol ecul el nvent?on
“conprises the nUcle q‘isﬂr@'g'e?ﬂﬁia Sshown in SEQ ID NO 1. The sequence of SEQ
D 15 NO | corresponds to the human SLIG 1 cDNA Th| s cDNA conpri ses
sequences encodi ng the human SLIC-1 protein (i.e., "the coding region",
from nucl eotides 1-951). In another preferred errbodi ment, an isol ated

nucl eic acid nolecule of the invention conprises a nucleic acid nolecule
which is a co Ient of, the nucl eoti de sequence shown in SEQ ID NG 1, . ,
.20 _. ( 20 Descripfion.of the Deawines ¢ hese . nucl eoti de sequences. A

nucl ei ¢ aci d nol ecujs um& clsthe DA SARAES 4N p GmiHd guence

- shown in SEQID NO 1 @ |sﬁone whi ch i's suffc?%rﬁeay co?ﬁ%‘?g “g'tﬁﬁr%{; to the
nucl eoti de seqiBmaRs WH“@E@ BPaNgDCa corpsppondicto sualdic acidstl th 951 SEQy br i di ze

to the nucl eot ﬂﬂ@{@ﬁ%ﬁﬁn@ﬁﬂﬂéquenpe 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 cells as
assessed by Western blot analysis.

-

Figure 3 dcptcts the co-immunoprecipitation of T7SLIC-1 with PSGL-l in COS
cells .
_ Figure 4 deplcts the genomic structures of the human and mouse SLIC-1 genes |
30 - which were determined by blast analysis of genomic sequences with human
; SLIC-l cDNA sequence. The SLIC-1 gene is composed of four exons in both species |

and the exon-intron boundaries have been conserved. The human intron sizes. and exon



in SEQID NO 1, thereby formng a stable duplex. In still another preferred
enbodi nent, an isolated nucleic acid nolecule of the 30: . present
.invention conprises a nucl eotide sequence which is at le % 55%
60% 65% 70% 75% 80'/o, 85% 90'/0, 95% 96% 97% QB%S%E%ﬁz%re
Identical to the entire length of the nucl eotide sequence shown in SEQ 1D
NG 1, 22 Cctober 2004 WO 01/73028 -17 PCT/US01/ 09469 or a portion of any
of these nucl eoti de sequences. Moreover, the nucleic acid nolecule of the

i nvention can conprise only a portion of the nucleic acid sequence of SEQ
ID NO:1, 5 fIVORYBMS e, a fragnent which can be used as aPGRSIE0BE pri ner
or a fragnent encoding a portion of a SLIC- 1 protein, e.g., a biologically
active portion of a SLIC 1 protein. The nuglLeotide sequence determ ned from
the cloning of the SLIC 1 gene allows for the generation of probes and
priners desi gnegofitiénsuseDNA ghdﬁﬁ)twéwad@amﬁi@@'{xﬁﬁg ﬁiil%ﬁiﬁgmnﬁﬁ BefallqSL! G 1
famly nmenbers, as well as SLI A honol ogues from ot her speci es. q‘he

probel pri mer tySPRBEEPEITKMNSes substantial |y purified ol i gonucl eoti de.
The ol igonucleotide typically conprises a region of nucleotide sequence
that hybridi zes der stringent conditions to at |east about 12 or 15,
preferably about &2 esckiptign pEthe Iyvention,) y about 30, 35, 40, 45, 50, 55,
60, 65, 75 80, 85 9y prédlent itkickiObasil w0 Bperk oY discb ity S LY ©

nucl eoti des of a en]se sequence of SE NO 1, . of an anti-sense sequence

ID
of SEQ I D NO 1, molegplegrefepred o B?falPPifSIdgc‘wﬁei?gciélap@pqo@inﬁmlpm, whichareant of
SEQ I D NO 1. 20 novel inefBérs 6fIOSLIONRr SeldctilUGh4h Entéradisk CRb RS b Ly Present

i nvention conprises a nucleotide sequencé which is dgreater t'han "SO, 100, 150,
200, 250, 300, ,CUI&?)O, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900

~or nore nucl eoti des Afludeg Rébin, 1B EmR Y Rdch BSRd HRDS0rS LageRt « hydy kdi;gat i on
conditions tg a nijcl ei.c.acid no| egﬁ’l e of 5%% D Ncgrl.wng r pmgy(l)gyleﬁe

SLI G- 1 nucl el i olectls inchidese wratgings pelypeptidegvhickibinds tq erdnfereets with ther  genoni ¢
sequences encodijigplidi€c 86 6 a SSREMI ALopSteR 10bA @S, PSOLOY §f §;§eﬁe§ﬂ? her et
he ereto,

enbodi ments, the probe further conprises a |abel group attached the
e.g., 30 the | aBeeRyJdb-lampleqyles aretypially exprasysd in eells phsmatopoistic erigimenhd, an
-eNzyme, Oor an eparutipate drii@debifflar sPHA RaRGRNSS pAfayR & ¢/ SHfaR HrafdR@h by Of @
di agnostic test Pgﬁtjﬂf ié entjf ﬁl ng cells qr tissue which m sexpress a
SLIC-1 protein; - e ‘Weéllsl 7l TRgjecyles gapdntergst withgffegtormolequies(Bg.ober 2004
15 molecules containing an SH2 domain), as well as mediate the interaction of proteins
(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 agents to control
or modulate selectin ligand interactor cytoplasmic-1 molecule-associated disorders, eg.,

25  an inflammatory or immune system disorder, a cardiovascular disorder, a cellular
proliferation, activation, adhesion, growth, differentiation, or migraﬁon disorder, ora
hematopoieti(_: or thrombotic disorder. Moredver, as the SLIC-1 pfoteins of the present

' _ invegﬁon can bind to or interact with and modulate selectin glycoprotein ligand, e.g., P-

selectin glycoprotein ligand (PSGL-I), mcdiated activities, they may be useful for |

30 dcvel_oping novel diagnostic and therapeutic agents for disorders associated with or
related to aberrant PSGL-1 activity, e.g, an inflammatory or immune system disorder, |

ora disorder associated with aberrant cell migration and/or adhesion.



- WD 01/ 73028 PCT/ USQO /09469 -18 encoding nucleic acid in a sanple of cells
froma subject e.g., detecting SLIC1 nRNA | evels or determ ning whet her a
genom c SLICG-1 gene has been nutated or del eted. A nucl eigo G&bskriohagment
encoding a "biologically active portion of a SLIC 1 protein” can be
prepared by isolating a portion of the nucl eotide sequence of SEQID 5

NG 1, which 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 SLIA protein (e.g., by reconbi nant
expression | WOMAE and assessing the activity of the e®csaigelopsrti on of
the SLICG1 protein. , 10 The invention further enconpasses nucleic acid
nol ecul es that differ fromthe nucl eoti de jgequence shown in SEQ 1D NO 1,
due to degeneracy of the genetic code and thus encode the sane SLIC 1

proteins as those enpzes@thelin, bM&ldtif bRedHstein ipsidenQRiRe Iy B <k | D NO 1.

15 anot her enbodlgmanl, .an isolated nucleic acid nol ecul e of the Invention
has, a nucl eot i Behatedachyiinc ac ReGht Ingtisity inpludenanagtiviswhieh invelves aXei d
sequence shown §[bc§E@,d obddh .g.] dP-8d&hiih | ; = . { de
sequences shown ei n S QOP'D NO atnd’zeogl t owill gg%%%?%??ﬁ?ﬁ%&“@ﬁ%gg%% I'led
in the art that?hksgatopaisticssllecnsdrykesytehl-selectiniglyeonretain ligends nartigjpate inn t he

ari o aci d 6URRR R adkdin Bk ke ladlon Bk Sabitdnst adbyPRBY 2! | 07

(e.g., the human popul ati on) uch genetic pol ynorp genes
may exi st anongtansdicion taeskelgfal orpanizatips inmyng and inflammatpryresponses, agll| el i ¢

variation. As Usfdatidf a8 Bell thipeatib®r NS "gene” and "recombi nant 25 . gene"
refer to nucleic acid nmol ecules which include an open reading frane

encodi ng a SLI G- 1 prtsdhersi af eclegtinyigandinteragtor eftoptasmis- hmpleenlespssociatedd can

further incl udedif@fert@Ai“SpI0-€ aisbahtod His8HY RRRES a &é%gde}, QsEROSr Dhdifbi C

variants of human SLIC 1 i nclude both functional and non-functional SLIC I

prot ei ns. Yun¥hiclyis gharagterizeq by a mistegplation{e.g., npregilation pr énvaneglation) @fd no aci d

sequence 30 . VAle @ an @ tckdor GBI QSTICON) ARl oy OO iark®

ability to bind a SLIC-1 |igand or substrate  and/or | at e, r exanpl e,
i nfl ammatory si WYieEctoneytoplasmit] 6YHC-1pmalesulengsaciated disardess candefrimenspllyce| |

-adhesi on. Funct imgadel] flnk@dos Suchds Sighll Sradddhdtioh YopioSiidial b&tiof), inted andCt ObEr
5004 VID 01/ 73028 BT VSO0 So4ae S Ho caiduction (hlositle ¥ ofi@flhiof inteceand 0L 000

or nore amno alifer<eiyiar spmmupcatipnoadhesions pigation, pell getivatinn, growly or i nsertion

of non-critipal diffeentiies ahdprolferatibn. { Bxadiplel 8£4cR0Sn Bfand Rl ERbMasmic-1 -
Non- f unct i onal ll(ﬁl ic variants are naturally occurring am no acid sequence
5 variants of t iphraple ?@%lﬁ&%r%ﬁwrévded%ﬂwat%e@mwe gstemi ty to-

ei ther bind a Shibdrels, biagpls oBWRICH Incliél Bubdrendt Tyhited tolianiBhadry Bovadt bisidst | €5
descri bed herei‘g. Non-fu,ncéri or)gl ,sal leljc varjants will typically contain a

non- conser vat i VECSAIYE Eoltis Grahn's diseass. lukesyte adhesiop deficisngy Il syndsmgnmt ur e
truncation of tjutitcaitis/lengiaflahS@ibneaemnaQicultighdnBlciNa; septichodk, sl t ution, -
i nsertion or_del etli.g‘?r;ii n critical, residues or critical regions. . 10 The
present inveflti BH'E sh@?%ﬂQF@ﬁ@Wﬁﬂﬂ&ﬁ“ﬂP?ﬂF’d%§° yPHEs: Reitegn
SLIC-1 protei n. syqtiroine) pegrissis, pelvid infaritistery diehse; idflamnitety Breadt QistdsQbfias t hat
are isolated from non hg*rrfgn Qr gani &rﬂ% and ,g’g‘fsess he same SLICG 1 i gand
bi ndi ng and/ or ROYHPLLY §He5P: ”%’g’dﬂ% eticiencydisprdersdpig- BlYsommoprantablessoci at i on,
or cell adhesi cimnambdeficienoysseoére tombied mubbdeGeidndy, AlBinimunedishiabrsaugs of the
human SLIC-1 protei,n can.readily be jdentjfied as conprising an am no
- aci d sequence ﬁ&f“?%“%%gﬁgﬁﬂ%@-ﬂyﬂﬁ%m%&wﬁé SEQ I D NO: 2. Moreover,
nucl ei ¢ aci cesnol eculsesleetitlipdhdigiterichs tytGplhstmid-1 (SIICL 1y m¥REHE hsmoddEl diSoRdes
"g’g'QC;‘Dh AVe & N e a Reashlpofefic Of thiombotic diSorder, fhr axamapl, dissengated. -0 oS OF
intravascular coagulation, anemia, lymphoma, leukemia, neutrophilia, neutropenia,
mjrgloproliferaﬁvé disorders, thrombocytosis, thrombocytopenia, vonWillebrand
disease, and hemophilia. . o '
30~ Further examples of selectin ligand interactor cytoplasmic-1 (SLIC-1) molecule-
associated disorders include cardiac-related disorders. Cardiovascular system disorders
in which the SLIC-1 molecules of the invention may be directly or indirectly involved



20 For exanple, another SLIC 1 cDNA can be identified based on the
nucl eoti de sequence of human SLIC-1.. Moreover, nucleic acid nol ecul es
~encoding SLIC 1 proteins fromdifferent species, and whi ¢ odibss200ave a.
nucl eoti de sequence which differs Fromthe SLIC 1 sequences of SEQ I D NO I
25 are intended to be within the scope of the invention. For exanple, a
nouse SLIC-1 cDNA can be identified based on the nucl eotide sequence of a
human SLIC-1. Nucleic acid nol ecul es corresponding to natural allelic
“variants and honol ogues . of the SLIG 1 cDNAs of the invention cad be
i sol at ed base¥O6M328ei r honol ogy to the 30 SLI G- 1 nucl ei dpcaaIsagogidscl osed
herein using the cDNAs disclosed herein, or a portion thereof as a
hybri di zati on probe according to standard_fybridization techni ques under
stringent hybridization conditions. Nucleic acid nol ecules corresponding to
nat ur al 22 Cctimipgde gag];ﬁ odi nent ,
the nucleic acid is aaft&%g%\?slgléciégﬁ 200, %%ﬁﬁg%%&y%%%ﬁ%g@ 450, 500
550, 600, 6S0, Teftenosis;@rtermflagmationyyaycysr W?éirr@nmh%mrpmmicmemnm to As
used herein, theeoﬁgeéﬁoeHem@m%%a&%@&mﬂ&&ﬂ&fﬁ&«fﬁ@%ﬁ \% i nt ended

to describe condjtions for hybridizatlon and washing under nucl eoti de
sequences t hat zﬂ‘séa"@q@%%ﬁfﬂwO%Gé’ﬁQﬁf@élmféﬁmmmpwrﬁ@%mdot her

remai n hybri di zghetd3cledsh ot her. Preferably, the conditions are such that
sequences at |east about 70% nore preferably at |east about 80/0, even
more preferably at | Buher gxsmples gEsslestin ligaod intresetor cytpplasmic-b(SIIEH) otokeeuler enmai n

hybridi zed to eaaﬁﬂ%cﬁfeﬁ@fsordﬁ@%luﬁ& Eémﬁ?ﬂ&hﬁ%gﬁ,%tﬂrgﬁo££@§§f&gﬁ%bﬁﬂg those

skilled in the art and can found 1 n Current Protoco cul ar

Bi ol ogy, Ausubel|dif§grengiption, emlgrahg@ﬁlﬁomyAgpegehrsprohfn@uow adiyatjon, adbesiorons 2, 4

and 6. Addition I difteeita &pg b ni ng. -
A Laboratory I\/ara#lrg?tb’ Sanbrog G&dﬁ&ﬁeﬁﬁuﬁ&%%%g&}@%?@?s e%oq%e Spri ng

Har bor, NY ( ligsﬂwhferetw&p%@fvsﬂ% adizeﬁl% gTAwthy dif erpmpﬂewemwmnomwm #isng
exanpl e of stri m:&w&ma&nm%m&a&ea%%&aﬁadheﬁ&ggﬁwgr h%ﬁ&& &n in 4Xx

sodi um chl ori de/sodiumcitrate (SSC), at about 65 zation in
4X SSC pl us 509 HgiHAMPraessHis aproess Bywicho celldnaresspsdn mynben sizemctivgtien washes

in 1X SSC, at ahg, o&%n&ﬁgy&meﬁstar&edops&%pe&amd 148 IR IR &symcg ghly

stringent hybridj zation conditions includes hybridi zation 1n 1X SSC, " at

about 65- 70C 2s diffr fiemshatef othericells, PWYM@@SGCBMEWOSﬂW@WWf@QM about
42-50Q) foll Qy\/eq)aﬂﬁéul%cdﬁbn Mﬁmﬂﬁsmuﬁ-lmgof e r@gé%vegﬁox? 198' b

preferred, non-limting exanple of reduced stri ngency hybri di zat 1 on
condi tions i ncl Javed ibtigna E@ﬂlﬁﬁoqrﬁechamwmﬁt%lﬁwm to b&%wl%ﬂdluéwllélar

variants and homwwmlohhﬁgﬁh&pgx%“ﬂpm&%oﬁmfdr&ﬁ%%a sisur t her be

i sol ated by mappin he sane chr nosome or _|ocus as the SL 1 gene.

Accordi ngly, inPHf Tsﬁser LG mo WWW&P%‘%%P’@I%O‘H@WJWOECUI e of

the invention I&dﬁé&oh&ﬂﬂ‘éreﬂtﬁho@@r m%&uoa%@maﬂpaﬁaﬂmhafa&uel@ahd:&teh%aﬂ;w and
nucl ei.c acid npl ecul e

hybri di zes under .5 s condi t] ons
conprising tKe r?ﬂ?:‘T”@ é éct[YF“‘@E@?‘FWWEm“@GO‘BGGDQWOM $egbnat j vel y

hybri di zation i %sﬁ?ﬂeﬁﬁ@hﬂi&%&c&%@t %m&&:@ina?&%i&elﬂi@:tﬂﬁo&gfogédeﬁm by

one or nore washes |n 2X at a n‘ges internediate to the

Ra
- above-recited vé‘i‘qﬁ"é‘?‘“‘s’eﬂﬁ‘dEe‘ﬁ‘lt°1’6’5€“?6'{§y‘!5|myﬁkp‘l?§f‘35’6@ fadess- so i nt ended to be
enconpassed by the pSEKBDMassbéiateldrirélitedSEirddrd a1 Hfude AisBrddrs M dafds in Wildh!

_ ga Tél\P/lOA' , and 1. %i%’ll %IDO-EQH 1spexpresse3, e %a Een?aet}opsoijettjus: E:e!llts ué&g dfsgriierg 1Sncc:1u$i¢|3 )%osrsc 's
25 example, inflammatory and/or immune system disorders, hematopoietic, or thrombotic
disorders. |
As used herein, a “selectin ligand interactor cytoplasmic-1 molecule activity” or
a“SLIC-1 activity” includes an activity which involves binding or interacting with the
cytoplasmic domain of a selectin glycoprotein ligand (e.g., PSGL-1) ora selectin protein
30 and h‘ansduéing a signal, e.g., via an effector molecule. In addition, a SLIC-1 activity -
includes an activity which involves mediating the interaction of a protem (eg., PSGL-l)

with the cytoske]eton The SLIC-1 molecules ofthe present invention may bei nnporwnt



22 Oct ober 2004 WO 01/ 73028 -21 PCT/ USOL/ 09469 NaCl and 15nM sodi um
citrate) in the hybridization and wash buffers; washes are perforrred for 15
m nut es each after hybridization is conplete. The hybri dl% E erature
for hybrids anticipated to be | ess than 50 base pairs in |engt oul d be
510C I ess than the nelting tenperature (T",) of the hybrid, where Tmis
determ ned 5 according to the foll ow ng equations, For hybrids |l ess than 18
base pairs in length, TmC) = 2(# of A + T bases) + 4{# of G + C bases)

For hybrids between 18 and 49 base pairs in length, Tm )P

16. 6(1 og~a[ N¥© 035730130 41(%G+C) - (600/N), where Nis the ﬁE’ﬁ’ﬁ%‘f”ﬁ? bases in
the hybrid, and [Na''~] is the concentration of sodiumions in the

hybridi zati on buffer ([Na~'] for IxSSC =.012L.65 M. It will also be

recogni zed by the to skilled practitioner that additional reagents may be
added to hybri dlmcallmmprmeﬂeﬂﬁucm&glhhﬁélﬂdm&!) cﬁ&k&l&ﬁBﬁgﬂMﬁ&p@xﬁhﬁh&and
hybridi zation of nucleic acid nolec nbr anes, . for,_exa

ni trocel | ul ose Dfﬂg1 g‘ﬁ’ﬁﬂ?%ﬁ#ﬂ@" ‘#1’5‘% ‘getfa{m}%’f’“}%‘rﬁ@w nE“%Ftéﬂ?kl ng
agents (e.g., B&ummmr@mm;dnﬁatﬁﬂaﬁ@,swrmfeﬁﬁm er DNA), det ergents
(e.g., SDS), chelati :| ts. EDT Fi cal | . When
usi ng nyl on menbrane %W}%%rﬁ? é‘??l’é‘&ﬁw%ﬂﬁr %f"é‘pw&)e of
non-limting £x ﬂnsph\&nﬁxfn mtntmﬂqﬂnhehyb\roldtmaépraﬂms ox&ﬁneléictabﬂﬁﬁolebcﬁles having

hybri di zation in 25- H~PO~, 7% at a ut 65C IIo y ,. one
or nore washes &f° lﬂmﬁ'ﬁoﬂ%é{lﬁi 9% Tapid oy ‘?E ATy \#e‘étﬁg G | bert
(1984) Prop Nat kequéietorfislbgy ﬁﬂéﬁx&ﬂhﬂ:&&lsﬁaﬁﬁnﬂf ﬁkmaér*s ednrbatnwﬁluy oPnadX SSC, 1%
SDS). Preferabl i sol at edcl nuﬁ’&%f’ ﬁg nol ecul.e of the %Eentl on t hat
hybri di zes 20 ué%%‘?ﬂ% CRiTg Apd ¢ag be frem sffher the sape ordifforent speciss. EQRSX4RPIRG 1 and
corresponds to &mb'toanaddqnmﬁsuprbteh@fhumhﬁoﬁgmeswdelrmIo&ﬁuldﬁuno%@rdﬂ@ﬂbfher ein,
a naturallyq(zc urrln nucl ei.c mdm&lﬂ.g refetlr |t]? DNA

mol ecul e havi ity san gon %]’F%O I H?ﬁ‘f%“%&g’ encodes a

nat ural prot ei n)nonkeylpnotadsjllttemhseriafalfahwmk)}alsodﬁc&krommfﬁich&hdlc vari ants of
the SLICG 1 sequ ce§ethat 25 may exist in the population, the skilled

artisan will fuf 'reC| ate that changes can be |ntroduced by nutation
N Eto t he nucl Sotl de E@qu;me?e@mﬁﬁﬁﬂm%&em&mpﬁ&yaﬂlm?g to Iohanges in
t he am no aci s yence t he e -1, t ou tering

the functional "ﬁorec °rtt’hrgs"§L %‘ﬁ?g?‘éfnﬂéf. ﬁ’ﬁﬁf%em%’ﬁe‘"%ﬁﬂ{:l eoti de

substitution$s| d@dludgcmdmmienuieamodingﬂbmdtdimh:bmme aAs usadliereds, sdeinal am no
acid residues cap. he ce o D NO 1 Qct ober 2004
W0, 01/ 73028 PCT ’é‘,di"f%g‘%@g‘m “s‘%'gn? aivation o fa{ﬁﬁ °F ARPHIRMPY BVIPR &Y (ue ¢ hat
can be altered aBmnwmatidsequencd-of shpet Hmjwnmeacﬂireﬁmec Mofe@referably,ie sequence of
SEQ I' D NO: 2) W L t e an
cssentiai am aadieraebG il BBePll i fibis Bolsel ol ot ARSLEER Migo o,
exanpl e, am no aoi¢sidessi Jbednmimatecepte tyrosigchas@ihctivatingmbtifis Shirabtdrized by ei ns-
of the 5 presgent, I gﬁ! .0, ecetor
t yr osi ne- bas'z(g g%lileP\éa 8%}&%3? %dges g&;&%ﬁg@ﬁ? g’ga"t'bmggmece?tﬁ @[ﬂS‘gﬁ%
unamenabl e t o ak¢tivation oHif cemprisheat istope, auwmbrc@r@mlﬂwﬁwmotymmdrﬁmﬂues t hat
are conserved b H@?] 'Fs' Q i entlon nd
- other nenbers o?ﬁaﬁ&&g @t l&mgéog n% Em% Dﬁfé)&gg&g&rénﬁgg &t
alteration. . 1@&@@ommgwosmmm Iagmbomenhmnmmmnmcdpmrmom ns to
nucleic acid no N nges in
-am no acid resi hues!ﬁﬁatﬁ’ are n e§‘eh‘(l’sz'i‘:se ?‘g “ﬁna%{?é fr&;}t@}ngﬁg@% C1
prot ei ns di f Rer siructugalibasis fanmttmbcpamﬂmdowmtmxﬁmct@mh&cﬂw whith mediate n
bi ol ogi cal acti yi M e e oI ated n nol ecul e
conpri ses a nuc%lég%‘%d%ggﬁencmggg% &?a éf Y %&%We? hﬁ%d?’ei n 15
[ miforexample) Isskap N(E298pReck, Chazbml.ﬂSE 3; Isakov, 70%
gggfr;?»goe/: én8§°/ 0198?{::353@ LQ6g(‘%8)7u§/e ?3%96.99'50 z?%rmgégggg??ﬂ{at&ngEQ _?LD
NO: 2. . An isol af iy A Chad écu icadt Ny LOst %lﬂbet QIS
identical to thef whlghmtmcotbomaﬁnmrequemnAbxmrchn@;aSEIC-bpmtehtsrhraﬁugatng one
or nore nucl gpt t, | ti 205768 n
‘nucl eot i de sg(gu:laeg%(gﬁ% &%g ﬁ%%ffgﬁgé}msuch /{1"1(’? ‘gle% yﬁ%‘fé% WF vraci d
substitutions, abu80-20%hamology with adinsnuacreceptot tycodine-bakei attivatidnanatifodded
protei n. Mitati g, c@ncherd Mkt ASSTe bFhOinvhon -




ID NO 1 by standard techni ques, such as site-directed 25 nutagenesi s and
PCR nedi at ed nut agenesis. Preferably, conservative amno acid substitutions
are made at one or nore predicted non-essential am no aCi&é&ﬁB% A
"conservative amno acid substitution” is one in which the amno ‘acid
residue is replaced with an amno acid residue having a sim|lar side chain.
Fam lies of amno-acid residues ' having simlar side chains have been
defined in the act These fam lies include am no so acids with basic side
chains (e.g., lysine, arginine, histidine), acidic side chains (e.g.,
aspartic aci WOYI8928ni c aci d), uncharged pol ar si de chai RETUS1H9469 gl yci ne,
asparagi ne, glutam ne, serine, threonine, tyrosine, cysteine), nonpolar
side chains (e.g., alanine, 22 Cctober 2304 WO 01/73028 - 23

PGT/ US01/ 09469 val i ne, |eucine, isoleucine, proline, phenylal anine,

met hi oni ne, trypt ODhBamtedb@teihsbfaaagmtﬁivaﬁaoﬁ,(fj;?ef&ab1§SLm-1 foRisS ARV E fin

val i ne, i sol eucine d aromat|c. st de chains (e.g.,. tyrosPne,

phenyl al ani ne, P{’V{S‘t ﬁ&‘lﬁm%isgéif“di‘qye‘?‘? tig3] fo the aminp aeid sqquence of SR ENNDA orani no
acid residue i n ak oitdded by PiuicBlidh sofueuficRhlYiabRhIAG S80 Wi ANRLAGY arm no
acid residue 5 fromthe sane_side chain famly. Aternatively, in another
enbodi ment, nut AF5EBne texn "pubciently identicalf refers godiryt amingagidarnueleotide saquerice a

SLI C-1 codi ngs s eakhRERainSI St Bymkhith AldlRP & Lifval t R mi
resul tant mutants can be screened for SLIG p?o _oglgﬁa act f@irz%'?/"%hoanl"a%nti fy
mutants that refgffesidue which has asimilag side ehain) amize acd residuds oSP@IdoIdN® 4 secomd t he

encoded pr ot ei N amaid abid P HRIRBESEL iR MAThd %ﬁg?ﬂ&]setc&ﬁ afind bkl of gﬁ%leét@g

protein can be determined. In a preferred enbodi ment, a nutant
protei n can be S¥RERrE}sharscomman stjchural domging or mofifstapd/are copman fanctiomal SLI C- 1

protei n nol ecul astivit?) FetGkingilé, GmhobidGr AtttRaa e Mensk GARL sﬁd’ré‘&ﬁﬂﬁb%ts&?ﬁml
way;

pat hway; (3) rodulate a PSA-1-dependent signal 15 transduction. pa
(4) modul atelfn Q‘PE‘B&F‘WF%\ %@h&ﬁgﬁz or 583 hoplopw prefemality 606 heymaledyamioren wi t h
the cyt oskel et oprefdribly 70%80%] £1d € Pdn! mdds brckeribiyd-93 9 HloRioloRy 9&5%%{ aa%riiﬁ’c{ﬁci@nd

€
(7) nodul ate cell m r.%tstglon. In addition to the nucleic acid nolecules
o

encodi ng SLI C- 1 5{fU6° : WPW&MF%R’@R%PNMWOGWWQ doppaims bt on
pertains to i soktielarduein@d Reraif bRy idesticuh lpﬁhh&ﬁoara?nmcwj&%ﬁaeééa@r eto.
An -"anti sense" nucl ei C\"@CI %ﬁ%o rises a nucl eot i de se%trgence Ich1s

conpl ement ary t §SAyenceyueh share af lepst 309, 49%- AR08, Argfezablr @ imore prefgrably 70-

conpl ement arys t 80%}\& 909894 1¥mdlogR Al Bire 8 coAMBA Rinctioha AERAy AfNCsREGI £ OF
conpl ement ary tgﬁ%@@m uence. Accordingly, an antiSense nucleic acid

se
can hydrogen bo idenfy nucleic acid. The arltisense nucleic acid.can
be conpl enentary to AsusedinteichaiPettly her€ifl] an SSLIT- BdclRB, “blogidal KAy & POrtion

thereof. In one ginpnt . ap antis pucleic acid nolecule I's antisense
to a "coding r eaﬁgi? 8f %WE""@B%W‘H@ %ftesﬁﬁ'd »&gfers topnartidly exrted Byr 8! encodi ng
SLIC-1. The t er potain golygeptidgirandleit efi€sletde SIESITEN reoRfvelclPortiiGlecstt | de
sequence co isin ons.whjch are trans]ated into am no_acid residues
B o8 RGLICGh PeRinstosatees adopd
(e.g., the .“codthg-reyls defermpined i wyq, L H s megdy stmdagdy 1) . | n
anot her enbodi meohniqusfl Inloe enbiddimng @ SRICK eétivitpisiadins® bRty Sudhss gt | sense to
a "noncoding region". of .th ing strand of a nucleqtide sequence encodi ng
- SLIGL. The ter mgssﬂ%ﬁ%a‘i“hd%?*g%?ﬂ et P’@k&‘:’]% gﬁused bepeigya; 9rast moloenle "D 01/ 73028
-24 "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, e.g.,
- intracellular signaling molecule, preferably containing an SH2 domain. In another
embcdjment, 2 SLIC-1 substrate is a cytoskeletal protein or a cytoskeletal-associated
protein. Alternatively, a SLIC-1 activity is an indirect activity, such as a cellular
30 signalipg activity mediated by interaction of the SLIC-1 protein with a SLIC-1 substrate.
The biological activities of SLIC-1 are described herein. For example, the SLIC-1

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



PCT/ US01/ 09469 5 and 3' sequences which flank the coding region that are
not translated into amno acids (i.e., also referred to as 5 and 3'
untransl ated regions). Gven the coding strand sequences %ng&gzoghl C1

di scl osed herein (e.g., SEQID NGO 1 ), antisense nucleic acids of the

i nvention can be designed according to the rules 5 of Watson and Crick base
pairing. The antisense nucleic acid nolecule can be conplenentary to the
entire coding region of SLIC1 nRNA, but nore preferably is an

ol i gonucl eotide which is antisense,to only a portion of the coding or
noncodi ng region of SLICG 1 nRNA F& exanpl e, the antisense oligonucl eotide
can be conplenentary to the region surrounding the translation start site

f SLIG ' ¥ i i l e, about
5! g0, ey oAl BLiCLFRRRA mpidku GRRAERFRSUCT ERMdIR g | QTP 2000
nucl eiteEngducipnprthivgis (B)inesietinga RSGH-tréerepdait signal bansdustiompativays @h  synt hesi s
and elrmgdﬂimtitilg:intle@cgma'reﬂheﬁbﬁ,qfé)' rdtfalatis] PRIGLPT 8s506lation with ﬂﬁWoisKéldt&h?(G re. 50;
exa [ A ol 1 gonucl eot1 de) can

mp rﬁoduf?aprlngi&h bORARR AUl Fhifferdtiond ngmﬁaydurgigqgac@ﬁ IRFEEE P ool

be chem ca Sy usi ng urdl'| rri nucl eoti des or

vari ously rfisgeringiy apotserambodipentséthe invantign fagtures isalpteds3de-1tprateins andogi call

Zt albi Ido]!yyem.ﬁ%gﬂagintgalsew’: ﬁétiviﬁ,{ l;’l_bféniedlﬁﬂ’otb&lg%réﬁ%ﬁ*bY&éiﬁ@{avﬁb _@gbésitt y of the
upl ex_for med. en the antisense.and sepse nugleic acjds, .. e.g.

ohospre SOmeRRAB o e iion Bt b, SEREEN ¥ SLE slldbeot | des oan’ be

used. Exanpiddiions preferted pret¢ing havesd teastone inmurioreseptoritgrosiestthised gener at e t he

ant i sefsHRbR] dhd @R, SrefeRtibly- &l odtsdltly dHOBIE 36l oleeuldh MY Riclebtide

5-ch|orourac&$, 5-i odour aci | , Q¥Roxanth|ne,,20 xanti né, 4-acetyl cytosine,
5- (carB8ERY 'ak'gmbﬁéfwmerawae% hybdization condiiorate aRHeieinashrlesuq hi ouri di ne,
5- car bomprisidth¢ sudentdesehydnoe ofSEQ IDNMY.dr our aci |, bet a- D- gal act osyl queosi ne,
i nosi ne,  Nernb $0H6IRLE GUETLE B RE isordih hikkhIsIE 11%NA'aaHﬁ§efb§édiéih%%nfm .

ne - met hyl'cytosi ne,

2, 2-di net hyl guani ne, 2-net hyl aden| ne, 2net hyl guani ne

5. et 1RREGsERne talymsn STiCHLpopepide AiA HauR Mfret g i

met hy | SEQ wow@d: harld.e, esspéctivdly. met hoxyar ni oonet hyl - 2-t hi our aei |, ’

bet a- Drannosyl queosi ne, 5' - net hoxycar boxynet hyl uracil, 5-nmethoxyuracil,
2-met hyl t hi o- N6i sopent enyl adeni ne, uracil-5-oxyacetic acid (v),

“wybut dﬁlfﬁwfﬁ@} SHQ@L&?&%N&‘&}/‘I‘S, appesigiely951 pugiealidesip length, ensodes aipgdtein- t hi our aci |,
2- t hi qiakiag b moledulbriwelht GiGbproxifate BAYE K @divihich i apptdxnR@nyAGehife aci d
nethyug%yetuegﬂlgjh{S-oxyacetic acid (v), 5-nmethyl-2-thiouracil, 3-(3 30

am no- hf%ﬂcarbo ypropyl) uracil, (acp3)w, and 2, 6-di am nopuri ne.
Al'ternatively, the antisense nucleic acid can be produced biol ogically

Usi NY \Bkoedap&stsSdr e iM@RtioRard dbs6Hbal inGlrirar Sisl i ine fAbWHg Baseligg) subcl oned in
an antisense orientation (i, e., RNA transcribed from 22 Cctober 2004 WO
01/73028 - 25 PCT/1JS01109: 169 the inserted nucleic acid will be of an
antis t igAdidMoleeules t ar get nucleic acid of interest, described
further in the foll owi ng subsection). The antisense nucleic acid nol ecul es
of the invention are typically adm nistered to a subject or generated in
situ s%ﬁs?%g?fq?%'ﬂvnh?%gﬁﬂpsz@ 'Wiiafer‘? nyFleis peigmelscules tf‘?}lea?“ﬁﬁHﬁ?‘g and/ or

© genomprot@htrordivtogitallygclive PoitiGhslthgreaf; asi welliae nadiede a&diy | nhi bit expressi on of the

- protein, e.g., by inhibiting transcription and/or translation. The
hybri di zati on can be by conventional nucleotide conplenentarity to forma
stabl e duplex, or, for exanple, in the case of an antisense nucleic acid
-mol ecul e which binds to DNA dupl exes, through specific interactions in the
maj or groove of the double helix. An exanple of a route of to
.adm ni stration of antisense nucleic acid nolecules of the invention include
direct injection at a tissue site. Alternatively, antisense nucleic acid
nol ecul es can be nodified to target selected cells and then adm ni stered
system cally. For.exanple, for system c admnistration, antisense nol ecul es
. can be nodified such that they specifically bind to receptors. or antigens
expressed on a selected cell surface, e.g., by linking the antisense 15
nucl eic acid nol ecul es to peptides or antibodies which bind to cell surface
‘receptors or antigens. The antisense nucleic acid nol ecul es can al'so be
delivered to cells using the. vectors described herein. To achieve
sufficient intracellular concentrations of the.antisense nol ecules, vector
constructs in which the antisense nucleic acid nolecule is placed under the
control of a strong pol Il or pol 11T pronoter are preferred 20 In

yet . anot her enbodi nent, the antisense nucleic acid nol ecul e of the
invention. is an a-anoneric nucleic acid nolecule. An a-anomeric nucleic
acid nol ecule fornms specific doubl e-stranded hybrids with conpl ementary RNA
in which, contrary to the usual ~3-units, the strands run parallel to each

-— e~ P~ —~ AP AN SN/S AT



30 have a conplenentary region. Thus, ribozynmes (e.g., hammerhead ribozynes
(described in Hasel hoff and Gerlach (1988) Nature 334:585-591)) can be used
to catalytically cleave SLIC1 nRNA transcripts to there%oéilf:‘hébi-
translation of SLIC1 22 Cctober 2004 WO 01/73028 PCT/ §
MRNA. A ribozyne having specificity for a SLIG -encodi ng nucleic acid can
be desi gned based ‘upon the nucl eoti de sequence of a SLIC-1 cDNA discl osed
herein (i. e., SEQID NO 1 ) . For exanple, a derivative of a Tetrahynmena 5
L-19 IVS RNA can be constructed in which the nucl eoti de sequence of the
active site |s clﬁ%errent ary to the nucl eotide sequence to be cleaved in a
SLI C- 1- encod™® See, e.g., Cech et aL U.S. Patent ReWUNI®H® 071: and
Cech et al. U S Pat ent No. 5,1 16 742. Alternatively, SLIC- 1 nRNA can be
used to select a catalytic RNA having a sfaéeific ribonuclease activity from
a pool of RNA nolecules. See, e.g., Bartel,,D. and |0 Szostak, J.W {1993)
Sci ence 261: 141fragukns. sufficient fontse wehybridizatiopiprabese idduify SERG-Denddding Ricleic
inhibited by t e S CO Ienen y to the regulatory
regi on ofthe SL :%%M llgs%gt’ﬁy(gﬁ%ﬁ% %M R‘H’ onthe 5"f or m
triple- helical unltltﬁt;mrmntanfsmént nuctMmcmdum Mus&dlﬁbr&,l&tlmgene in
target cells. ce i
6(6): S69- 84; Hel g‘ﬁlgﬁqéd%‘tlgmt°k%(‘i‘€‘§§‘}mﬁ°§\“d%w S . %lgéggesﬁm%nd
Maher, L.J. (519DMA)BabRNAayolechits (¢2), xﬂmA)md ahabgefthaDNW&RN@f@bﬁd’aﬁEnt t he
SLIC-1 nucl eic @sﬂgﬁ 0 res vention, can dified at
t he base moiety, élgir%gg%? EI‘h«t:E 3%'%58’?\& %38{[9 t he
stability, hybrmjlnidtbldm;efqablxmlduimlé-s&aydedmNMe nmol ecul e. For exarrpl e 20
t he deoxyri bose pho qle aci | es can be
nodi fi ed to gener at Zﬁgg%m%gﬁﬁgf“g?‘c ‘ic'inglgc ‘ﬁfﬁ g’éa“"g “1°9(‘I§‘9]B)
B| oorganic & I\/emsﬂpnated(ﬂ'mmthétymdelé ﬂc)dm&e&ﬂéswh%amdediﬁtﬁtﬁhturmfkemker m;
"peptide nucei [\@é ucI ei c m mges -
mmecs, "in an ﬁfﬁﬁlﬂgeco%@dr’ |l{3)ose 5{1 35??85’!’1 %"e‘ﬁtﬂbd@a‘“ﬁ/ a
ps eudopept i de b@dﬂ@&;m@clan@cnd mo;eculbﬁewlhdure sephratedifror Therhiomeglafswith viHich
retai ned. The a ho. |.OV\LfO specific
hybridization to g@h@%ﬁgﬁ% ungeyr ;cgéoi‘néﬁ?t ?ISE?%@? Mafegn?%eéctatc@dbf‘ﬁ The
synt hesi s of PNaofsequynees mdichaatuially Bankftlr nvuelticuasid i, , stquetes Idcatedlat the phuag e
peptide synthesig, i, 96)  supra,;
Perry-0' Keefe et a#&gﬂg{c&ﬁll\lgaflﬂﬁﬁﬁgé&@gl bﬁ@?f%fwnﬁm%r? w‘%‘g‘ l

SLI C-1 nucl el5c mlddmeécﬁbmamﬂm ipwarigsssunbiodinte s, rtniealdtedSIAO naitlaig ﬁéi&t ic

applications. F “S?P S t ene agents
for sequence- sp@él fic rmcg tlaatl on gtgnléet g@p?‘é’s@&ot\ﬁ%ﬂﬁt’ "Zgélﬂg
i nducing 22 Ceiclsplide mwm@hpm@nsﬂmm@@mus@ﬂmem@mcnm| on or

| ati P f I d
el aLLon 2 ke kBl O RAGRELASIAR, Ly Tt af, 2017,

nol ecul es can al so be Int singlé Bade pal

a gene, (e.g., @91WSWGPBUAWMM§}§JMUﬁiwtquﬂmcalllularmatdml;t| on

enzymes’ whop Ui nb@ Rh i oharF RIS o Tbie! cases
(Hyrup B. (1996) supra)) or a “%lr’% es or priner foﬁsﬁtﬁﬁﬂn@s ing or

“hybri.di zation ($igmissl mecusorsgr othercbeaivals whanzchemicallyysyithadieat e supr a) I'n

- anot her enbodi ment, PNARiCcidhdSa @E] nce their
stability or cell uI ar uptlake 0?61@8 I nmtq{’“fb‘%'g ‘gl’lggucgerw% m& g“t per
groups to PNA, hayingghe |S@ﬂ¥°’€9F° i'meras, or -by the use of

-I'i posones. or -other -techniques of to drug dellvery knovvn inthe art. For

exanpl e, PNA-DNA chiperas of SLIC-1 nucleic ora
o 25 portion thereof, canbelsolatedusmgstandard molecular biology techmques and the

.sequence information provided herein. Using all or poruon of the nucleic acid sequence
. of SEQ D NO 1, ' ' ' '

_ as a hybridization probe SLIC-1 nucleic acld

_. _ molecules can bc isolated using standard hybridization and clonmg techniques (e.g., as
30 dwcn'bcdm Sambrook, J., Fritsh, E. F., and Maniatis, T. Molecular Cloning: A

. Laboratory Manual. 2nd, ed., Cold Spring Harbor Laboratory, Cold Spring Harbor
-“.~ Laboratory Press, Cold Spring Harbor, N, 1989).



acid nol ecul es can be generated which may conbi ne the advant ageous
properties of PNA and DNA. Such chineras all ow DNA recognition enzynes,
(e.g., RNAse H and DNA pol ynerases), to interact with th IHahen Whil e
the PNA portion would provide high binding affinity and ?%3???#%@?98

PNA- DNA chi neras can be |inked using 15 |inkers of appropriate |engths
selected in terns -of base stacking, nunber of bonds between the

nucl eobases, and orientation (Hyrup B. (1996) supra). The synthesis of

PNA- DNA chi neras can be perforned as described in Hyrup B. (1996) sr-~pra
and Finn P.J (1996) Nucleic Acids Res. 24 (17): z or

exanpl e, a Dm&é:l aluﬁ can be synthesized on a solid suppo?&/ﬁgﬁﬁawgt andard
phosphoram dite coupling chem stry 20 and nodi fi ed nucl eosi de anal ogs,
e.g., 5 -(4-nethoxytrityl)anino-5'-deoxy-tlAym di ne phosphoranidite, can be
used between the PNA and the 5 end of DNA (Mag,, M_et al. (1989) Nucleic
Acid Res 17: 5973- 8glorepyen anyrlginesid melesule propmpastipg alfjon apogtionof SBRIP nanner
to produce a chinmijc molecule with a 5° PNA segment and a 3' DNA segnent
(Finn P.1. et al. (1996) supra). Alternatively, chineric nolecules can be
synthesi zed 25 with a 5 DNA segment &atbeislatedhythe polyrasrese cluin wadion, | GH,
et al. (1975) BiporROamsSsynkec ?ﬁ}gﬂi}%&;ﬁ&épdni&s]&li?ﬂeh%)upoﬂ the Slgl&ice of

enbodi ments, the_oligonucl eot ] i nclude of her appended groups such as
peptides (eg.5 SERID %‘éﬂrﬁgnﬂﬂsqhdeéqqmee@mBN§mqﬁ@F%y!as@qddag§ite¢
facilitating transport acxoss the cell nenbrane (see, e.g.; Letsinger et
al. (1989). Proc. Natl. Acad 30 Sci: USA 86:6553-6556; Lemaitre et al.
(1987) Proc Natl. Achdudeie acid sithednvegtion @8 be amplifietbysing eRRAJARNA. or \W88109810)
or the bl 00d-br aiusinditly] dhorkis m&ﬁsﬁwmpﬁéhfﬂiﬁdpﬁ%bﬁ%mmﬁde Phigs 10134)
In addition, oligonucleotides can be nodified wth hybridizatlion 22

Oct ober 2004 WO2EPPrdrmgte staudapl RERramplificativg tesbnigyes.gThemugleic|agid so gaplifisd sars ( See,
e.g., Krol etfo alpecloa®8fh aBhpropRiat Wedi#aad ShadeRrid ) DNA ieqhakEaBtisNg agents.
(See, e.g., Zon _{1988) Pharm_ Res. 5:539-549). To this end, the

ol i gonucl eot i de FiEhermereqligpavglsetides sosregmqadingto Skif-d aurleotide seqyencescanbeyt i de,
hybridi zation t 6@l Bflstsnda Syrtheik tedEhiqE Ble:, viihPASRRateAINU syrBlesizer.
‘hybridization-triggered cl eavage agent). s Alter natively, the expression
characteristics of aladeferrd ent@ntsolpisdaglpic peid molesue pf the jnvention

m croor gani sm mummdhﬁa&ddat&%m&%&m_sm@tmm RO GudnDV o iSEGHIPAL O Y
el ement into the _genone of a stable cell line qr cloned m croorgani sm such

that the insd?t &P eftrsnondsty thehumanSLICT HNA-oThis PNA comprsgs ssaYgRCashe
endogenous SLI CehcddRithe Hufdan SHENPr6teindLe. 2 CERAP St frbm hublEdiRes 1S, i S
normal Iy "transcri pt ona%ly t?@all ng'", |;e.1§? SLI.C-1 gene which i§
normal |y not expressiﬁ'ti’,“0 i prele Wﬁ%@'&wﬁ&ﬁwa nyelric agidigoleg)etidhs n 5 cel |
line or microor gavehtioncofpisebem@ivid acidingslechl¢ Whithey 4 éoifplémehesFiheriuaedtide| ement

whi ch is capabl e of pronot.i expression of a normally expressed gene
product in that SE¥ER W‘ngﬁ#gﬁ%ﬁgani sm Alternatively, a

transcriptionally silent, endogenous SLIC1 gene .nny,ob@p@gaﬂ-mhﬁgftmgg
insertion of a prqm.scuous requl atory. 15 el enent . that, works across gell
‘types. A het'er'ol"&é&l@ef‘e@mt gr’&ﬁ‘@*éé@%kﬁ‘&?/%’éh%ﬁ@?k@&‘%tt‘b&é stabl e cell
- line or cloned Hrugledtde gaikdnséshowh ISEGEDINOLL, i s operatively linked with an
endogenous SLI C-1 gene, using techniques, such as targeted honol ogous

reconbi nation, which are well known to those of skill in thdsogewh
-descri bed, e.g. suffidieAtlyeemplemedthrPto edRRotidédequihte2hadsivin GEQ IDRGD: 1 utlwd cat i on
No. WD 91/06667,  published May 16, 1991. II. Isolated SLIC-1 Proteins and

Anti-SLIC-1 Ahtibodi es One aspect of the invention pertains to isolated
SLIC 1 proteins, and biol ogi cal |sjctothitiitean Rbiitiz@tothd MRlettide se@RnddBhdwis

pol ypeptide fra s.suitable for use as inmmunogens 25 to raise

anti-SLIC 1 ant 3%%3%%% one enbodi ment, native SLIC-1 proteins can be
~isolated fromcell's or 'tissue sources by wéelyTorndied 4 fdbfe dilek§ i cation scheme
"~ using standard protein purification techniques. |n another -enbodi nent,
SLIC-1 proteins are 15‘1‘8@ r pytepredashofiiment airolatedrisicioeidanolosuieof that i ve to
reconmbi nant. . 8 PipRét BRentdn Dehprses auabRidd sdhiedROWHiBR Rlat Hist SRRt $08;, Syt hesi zed
chemcally using _standard ‘?G}Jtl de 30 synt hesis techni ques. 22 Cct ober
2004 WD .01/ 73028 O%Qég?%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or more identical

R to the entire length of the nucleotide sequence shown in SEQ ID NO:1,



PCT/USA / 09469 A, n "isolated" or "purified" protein or biologically active
portion thereof is substantially free of cellular material or other

- contanminating proteins fromthe cell or tissue source fronydonds 2obg SLI C 1
protein is derived, or substantially free from chem cal precursors or other
chem cal s when chem cally synthesized. The | anguage 5 "substantially free
of cellular material” includes preparations of SLIC 1 protein in which the
protein is separated fromcellular conmponents of the cells fromwhich it is
isolated or reconbi nantly produced. In one enbodi nent, the |anguage
"substanti al of cellular material” includes prep &f SLICG1
protein haw{r,]v)é’o{ljgsgsthan about 30% (by dry wei ght) of ng#?ltgll'_ P:‘Ei protein
(also referred to herein as a "contamnating 10 protein”), nore preferably
| ess than about 20% of non-SLIC-1 proteinl7still nore preferably |ess than
about 10% of non-SLIC-1 protein, and nost preferably |l ess than about 5%
non-SLI C-1 protein. Wen the SLI.C-l protein or biologically active portion
t hereof is reconbinantly produced, it 4 I iaglly free
of culture nmedium i. e., culture mdl%?ﬂpﬁﬂgﬁ?g@gﬁ%ﬁfh@%ggc?%ﬁééegﬁ % 20%
more preferably | esdMpmavensthe nyplsigacid molecyle, %weq@pemmpyseloabs t han about
5% of the vol U”Forﬁ&néﬂ&xﬁkﬁ!c%ﬁs&ﬁ&fb@BP@E@ﬂ)NB‘ﬁ | anguage-"substantial |y
free of chem ca precursors or other chem cal s" "i ncl udes preparations of
SLIC-1 protei’h in which the protein is separated from chenical firecursors

her ch
or other cheni calasp ﬁaﬁﬁgﬁaewm&/&hwdseuasﬁﬁ%bé ;Mlﬁ?bx%ﬂ%%mm% @Hﬁgecursors

one 20 enbodi nent, e.lan e "substantially free of em ca
or other chemi cBertionqfaSLiEde 1$&n Abiolagically active rtionnf g{SEIG1 hmmg'llieess

than about 30% miYeoflde/se bt Helenfihed RGN IHE @ionﬂ%%ﬂﬂé SPicd1 ?Jne s T the

chem cals, nore preferably |ess than about % chem ca recursors or
non- SLI G- 1 cherrg"é‘ﬁi"%"n%ftpifqbles g peimpss designgd foy upedn identifying lonidgrotheeni cal

precursors of nsmc&faﬁily%ﬁmhs%%euad“mm%mgrogﬁérﬁ%mfhér@ﬁeaeé hﬁ\@ 'shout 5%

25 chemical precursors or ngon-SLIG chenjcal s. used herein,

“bi ol ogi cal |y a®P @%Hﬂ‘%wﬂaﬁﬂs@n‘lﬂ%mhﬂmm Zhe ragrrent of a
~SLIC-1 protein aﬁgoﬁmdaﬁaétyﬁ Al cBibprises #gioh bEMRRkbidR ReREANARPhybritizdsC

. ol ecul e and a no -SLI C1 I ecul e. Bio ically active portl ons of a
SLIC-1 protein chepR P%‘!"h& i rigefeably abouy 2@er2s gmore
sufficiently ldp:afera@gvlabbmorssdﬁr 5,80 53060‘ 6575 [ 028 £2.60,198, @@'So%ﬁ@b&? e of the

the am ng.acjd sequence shown in Q whi ch

SLIG1 proteln %glaﬁe

i ncl ude | ess! anﬁnﬂ’i‘} ﬂ’é‘vfﬁé?*@i*‘iﬁﬁwsels%ﬁ!q‘?%ﬁﬁ@l@mbt ei ns and exhi bi t
at least one activity of a SLIC-1 protein. Typically, biologi cal | y 22

Oct ober 2004 WO. 01/ 23028 -30 PCT/ USQL/ 09469 actl ve portions -conprise a
domain or notif witif a'taﬂ“e‘ﬁgsc’-swcaeﬁﬁml% Bfl.the SLIC 1 protein, e.g.

modul ati ng si gnal transductl on, PSG.-1 associati on with the cyt&%kgl eton

or cell adhesion, bi o Aactive a SLIC-1 protein can be
a pol ypepti de V\?ﬁ"ﬂﬁl ﬁ@%%b‘f"& ?WE %b@gp * 45, 50, 75, 88,100,

| 25, 150, 16Qel75, 200, 226 5 or nore am no acids i n | ength. Biologically
active portions of . SLI C- ei n.can,pbe us S tar ets for devel opi ng
agent s whi ch' nodul at %’ég’ic“?féﬂl"‘a?“éff"g‘e? ‘Kfa‘b “ﬁ'ﬁ’éﬂﬁ’f‘ﬁ?‘PHﬁe-“of

sidgnal tralnsducam(clbohd%SQueﬁce&ﬁﬁ&Gs@-&dt&fmawl lsohoofﬁoczobogbqoatagp 40@%4368' '1
adhesi on n ong,.e cally active portlon of a

protein conpris 5%09%@%6%7§) @0 M%E@ﬁw leptidesiajlengthignd bytbridizes vat i on
notif. Moreoveryndeistipedtihgbridiated dokidiisis to/BmidRid deidsolecu’s ofSEG D RDPET T €gi ons
of the protein are del eted, can be prepared by reconbi nant technl gques and

eval uated fd® one or nore of the functional activities of a native SLIG1
protein. In a preferred enbodi nent, the SLIC | protein has an am no acid

sequence .15 shown: i EQ 1D NOQ: 2 n other enbodinents, the SLIC 1 protein
is substantially i dgmw%%lé T iipjeafide sequencesycan heusedito detgttct i onal
-ractivitty of thm@g@@ewg JehideDE 'Mﬁgsﬂg&ﬁﬁﬁoldgbugﬁb{g&saﬁl d sequence

due to natural alleljc variati on.or- mt agenesi s escribed in detail in
_subsection | a mﬁfmeﬁﬁww?‘nfgﬁmmp%&e hareup, attacked teretg; €12 pr ot ei n
“is a protei rBoV\/rthehbél @PORD c4iFte adaiclsBkdpe, afiuoRbs Rl d2dn ! ordR eiyia0% 20 -
55% 60' /0, 65% 70% ué‘% 80% 85% 90% 95% 96% 97% 98% 99% or nore
“identical to SESIMPING PPrd 82 patof s dagrastic tegt it foridentfying welisani no

‘aci d-sequences’ &wmm@&sﬁsﬁm-ﬂpﬁﬁﬂﬂﬁﬁﬁ%b BB USRI S SBicer.al | gned
for optimal conparison purposes (e.g., gaps can be i ntroduced I n one or

both of "a first and a second anino acid or nucleic acid 25 . sequence for
optimal alignment and non-identical sequences can be disregarded for
conmparison purposes). In a preferred enbodiment, the length of a reference
sequence allgned for conparlson pur poses IS at Ieast 3096 preferably at

- g, PN .Y 2 Y o,

TIOMD-S&




30 second sequence to the SLICG | .amno acid sequence of SEQ | D NO: 2 having
316 am no acid residues; at |east 95, preferably at |east 126, nore

. preferably at |east 158, even nore preferably at | east 1%%, &%f?@%‘ nor e
preferably at |east 221 or nore am no acid 22 Cct ober 0% 3028
-31 PCT/USQA /09469 residues are aligned). The ami no acid residues or

nucl eoti des at corresponding am no acid positions or nucleotide positions
are then conpared. Wen a position in the first sequence is occupied by the
same am no acid residue or nucleotide as the corresponding position in the
second sequence, then the nolecules are identical at that position (as used
5 herein ani WOHEBR8or nucleic acid "identity" is equivalPERUSU®®N no aci d
or nucleic acid "honol ogy"). The percent identity between the two sequences
is a function of the number of identical pgsitions shared by the sequences,
taking into account the nunber of gaps, and the length of each gap, which

need to be intr@M&@niléléicaaaMﬂmﬂeioﬂ&m%mquﬁj%e.?\oﬁ?ﬁ&ﬂggﬂ 2P mriP The

- conparison of szq’ugnc s and determ nation of percent i1dentity between two
sequences can bet'§ Gbﬁm'&iwweﬁﬁgﬁmmﬂéﬁdtﬁewh?fgémmt@drmdﬂhte&
preferred enbodi rrentA;ﬁlb]eicaaaﬁg’g\ﬁenkgﬁmih'éynmgm poxnYe b ireh Ssequences

is determ ned usi r&aﬂ; he_Needl epan and Winsch (J. ﬂ/gl. Ei ol .9%48 I:6414514-453

(1970)) al gori t RFAKEAi R brBeP 15qlate g geriorof thenusleptide seqyenesra§ §EQIDI n t he
GGG software padNye (available at is http://ww.gcg.con), using either a
 Blosum 62 matrix or a PAMR50 matrix, and a gap . weight of 16, 14,12, 10, 8,
6, or 4 and a length wei ght of 1, 2, 3Whighensodespa pelypepids/havingaSLie
preferred enbodiblotsical adficitp@ictRdlogidallivitiby o IRISNREN Pritind Wte HECHeH céﬁ?uences
is determ ned usi n%BI h%lGAP programin the GCG softfware package ?ava ’| abl e
at http:// ww. g&&F" , %?gf%‘&[%t’ B ACEmmteinters by sergmbingetexpessignt  of
40, 50, 60, 20 TviroyandUssastihg thelLiGlylof 18 eddlicdortibn of the BLI gﬁ)_teé&r 6. In

cid or

anot her enbodi ment, fhe percent identity between two am no

nucl eoti de s&fuences!iu %MG“%WW@“&P@%WWWME!&W@@ and W
Mller ((1988) GotRutide sedfidiice sHBwWaSESEQ D Nb:117) whi ch has been incorporated
into the ALI GN program (version 2.0), using a PAML20 wei ght residue table,
.a gap length-penalty of- 12 and a gap penalty of 4: z5 ' The #8d®eic acid

and protein seqdegeneascyosf tielhendtic e5d2ahd thiy&@idbdeant emb SE10-1 PRicides agd as a
"query sequence" gg?‘ﬁg,r&orl%] a.search ggal n,sg §ub| | c_dat abases to, for
exanpl e, identi fYO0FNE Y ef’g}‘fer‘f‘é‘?’r‘ﬁ’é‘?“ g pSEQIRNG L quences. Such sear ches
can be perfounsed ' using the NBLAST and XBLAST prograns (version 2.(Q} of
Altschul, et al,_.{1990).J. Ml . Biol. .215;403-10. BLAST nucl eoti de
‘searches can be®Je ?S?Igéﬁmwt'taﬁ ifojated spclrippoidspoloryle ofthe inveutiprphas ¢ gpcleotide
wor dl engt h =12 seuaist ahcding a predin ving agrinc 86d Rgi@kogews it SEGID Kok, nucl.ei ¢
acid nol ecul es of .t '(%entti on, EAS r.otein searches_can be perforned
with the XBLAST progrAditignig e SLivd nugleqtide seqsupesshopm ig SEQID NQilgher 2004 WO
01/ 73028 -32 PCT/US01/ 09469 obtain am no aci d sequences honol ogous to
SLIC-1 protepn nol ecul es of the .nyention. Tq optai apped-al i gnments for
conpari son p%d:poses, Gapped BLAS a%%‘ﬁiﬁ%ﬁ“?ﬁ“"gé’é&?ﬁ@ﬂtBNAAl t schul
et al., (1997) Mquéree polfmbmpbisRethatlEdiyoliaRRs i tBdidino MidstquknbdsioE B GLRLAST and
- Gapped BLAST pr a t he f.aul t r ters of the respective 5 prograns
~(e.g., XBLAST aﬁ%%ﬁ%ﬁ“%%%ﬂ?%ﬂa@geaﬁww bPUhBFRCHT h. gov. The
“invention al so pelymbapbismSa thESLIG hpenes mdy exist arhishig didiidwdlseiithin a pApuld§sd herein,
-a SLIG1 "chinmeglc protein. or. ~fusjon protein” conprises a SL|C I

pol ypepti de opefla ot 'y“i#lﬁ gation. Aspsg. fogths tegps {%’é‘pl‘?‘gé‘.’“ﬂﬁmﬂ@u C1
pol ypept i de" 2% egersrefa anpkicapidmdaealehadithigeladt aﬂﬁb&iﬂhﬁk‘dﬁﬁﬁ%@ﬂﬁ?a .
correspondi ng t C-l. whereas a "ngn - Sl C 1 I ptide" refers to a
pol ypept i de hav?ln‘lgggﬁmgﬁ' Rﬁﬁ%&@%@ﬂé@*@@%ﬁi%&%"#%?@‘n whi ch
i s not subst ant calingregulatory sgoereed, andiifittonfi | C-1 protein, e.g., a protein
~whichis different fyomthe SLLC-1 LN gnd ich is derived fromthe
~sanme or a different .‘%%lﬁ.?‘?ﬂ? .°¥}PW%E-§&'§E1°_ de bath, uneiions) and aonrfupgiienal| | C- |
pol'ypepti de canSCif-! propiisdFimtictal allelic Varias ir Riturdlly Roulihd amin® 5 &hfkncd N @
‘preferred en?oodi-'rren-, &P%S S ?JI fusi gn pr.otein conprises at |east one
" bi ol ogi cal | y’ acﬁtvg}s_ s gf %‘“{L)#L G lerqtdn the aifjty 4o bind a SLIG-bligand o
enbodi ment, a Sbd sibsrafetsmi/onmytulates fod el inftmabry spading mehaaisal, osigal | v
active portions,af SLI.C-1 protein.. WLhin t usi.on protein, the term
“operatively Li '%ﬁléﬁﬁhf’%smlmﬁlf’%ﬁﬂgy °ﬂ°ﬁdf‘5’ﬁ?°é“%ﬁ9f°‘?ﬂ@‘¥%“@ﬂ°@%%ti de
and the nonSLIC-1 pol ypeptide are fused in-frame to each other. The
non- SLI C-1 pol ypepti de can 20 bé fused to the N-term nus or C-term nus of
the SLIC 1 pol ypeptide. For exanple, in one enbodi nent, the fusion protein
is a GST-SLIG 1 fusion protein in which the SLIG1 sequences are fus_ed to

L ~ @ = o NN o I Y



reconbinant SLICG 1. In another erribodinent, the fusion proteinis a SLI C1

protein containing a heterol ogous signal sequence at its N-term nus.

certain host cells (e.g., mammalian host cells), eixpres

secretion of SLIC-1 can be increased through use of a 30?@%&@%@@63

si gnal sequence. 22 Oct ober 2004 WO 01/ 73028 PCT/ US01/ 09469 -33 The

SLIC-1 fusion proteins of the invention can be incorporated into

pharmaceutical conpositions and adm nistered to a subject in vivo. The

SLIC-1 fusion proteins can be used to affect the bioavailability of a

SLIC-1 substrate. Use of SLICG 1 fusion proteins nmay be usef ul

t her apeut i caMOPIfI¥28 t he treat ment of di sorders caused by pchusanesxanpl e,

(i) aberrant nodification or nmutation of a gene encoding a SLIC 1 protein;

(i) ms-regulation of the SLICG | gene; ang_(iii) aberrant

post-translational nodification of a SLIGL protein. Moreover, the

SLI G- 1-fusi on pénly ednsérvative skt tituANE6 dnl Br s to

produce anti-SL y antibodies in_a subj%%ﬂﬁgu%%ﬁdsmﬁéa%ﬁngands to

and in screeni nﬂ’%’% ??°Pﬁéﬁﬁ?¢9“?fﬂ°@émfé§eﬂ#ﬂe&mmnﬁnb¢aﬂregmsoﬁther action

of SLI'G1 with grofeld C1 substrate. Preferably, a SLIC I chinmeric or fusion

protein of the invention i s produced by st andard reconbi nant DNA

t echni ques. For exarPB?“ef“nﬂ%@lﬁF%lﬁ’rf@ﬁ %Mﬁ@@%@n@#@dm@eml ypeptide

sequences ar & | e of e BehAASLICN: ok thl dOHG BAAREHiIN) {o*htﬂébﬁxg%‘éﬁt gional
&r

t echni ques, for exarrpl e by enpl oying blunt-ended or stagger-en m ni
for Iigation, dppdulate ang ofithg SEIG- bwﬁﬂtﬂeﬁ%&ﬁmhﬁm Nppfuoptionat e

termint, fillingidibvelameohns mﬁ&ﬂ&:@énﬁ%ﬁ&%ﬁ@sﬁbsuﬁlugg ddRaaephat ase

treatnent to avpi d _undesirable joini n%{ and enzymatic 11 gation n anot her
embodi nent ,  t helXAEIAT PFEMBIE Kpncglionsaf Herrminosid seapencsiof SEQIBNG:2,toee hni ques

i ncl udi ng autommﬂmwmﬁbm.ﬁncawlma%w YegidfCR anpl i i cati on

of gene fragnents - be carried qut using anchor pri whi ch give rise
o eredhir o

to conpl ementlary oveRRIFGD Bvention furthgpprev: @e%rbmcg‘@nbgﬂesaeﬁhemmhu ch can

subsequent |y besmmnleﬁbﬁdx OtholoB ¥ tHehBflart S 10EHR6tBH Srehr afe
sequence (see, g rP"R% eg{gCurrent Protocols in Ml ecular Biology, eds.

.Ausubel et al. HyFras andgosspss thorsarae,Hld(C;1 ligand biadipe aidiron vectors
are conmer ci al | shodiiativyi oF sighdl RadsBtiont|cvRALK L RERABoR oi Skl A@ResioR aivitiek G¢

GST pol ypepti de%yp A # 1encod| ng nucleic acid can be cloned 1Into such an
expressi on vect 5F b LG, Proigia. d;il@P@&“eﬁﬁf‘é?W@Sﬁcﬁrll@@tq"hcmrﬁﬁdﬂbbﬁo the
SLI G- 1 prot eisn. idékified hesomiprising We Bhind Beid keyRenBihhrad ABsthdialPide

SLIC- 1 protei nsgggﬂ ch functlfgﬁ as gltﬁereaSLl C-1 agoni stsya mmrrgelt%?gg or as

SLI C-1 antagoni Variants of the 30 SLIC-1 proteins can be generated by

nut agenesi s, e.g.  Viaresvet, eudleit aéid iﬂdle@ﬁlbs(éﬁcda(ngbﬂidfmtlloﬂamﬂ% n@:tnﬁénlk iﬁ 1t .
antirally e

protein. An agopi st of .the SL r ot ei n retain_subs
same, or a subs 6’?°Llhﬁ‘é %?“8*38%‘?1 uengey td&??ffﬁn@% EﬁqaffnP‘gﬁftﬁccurrlng
22 Cct ober 2004SE@]I)NCY3028 -34

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 a nucleotide sequence
which differs from the SLIC-1 sequences of SFEQ IDNO:1 .

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

_ Nucleic acid molecules corresponding to natural allelic variants and homologués
‘of the SLIC-1 cDNAS of the invention can be isolated based on their homology to the
. i«_m 'SLIC-I nucleic acids disclosed herein using the cDNAs disclosed herein, or a portion
- thereof, as a hybridization probe according to standard hybridization techniques under
stringent hybridization conditions. Nucleic acid molecules corresponding to natural



PCT/ US01/ 09469 formof a SLIC 1 protein. An antagonist of a SLIC 1 protein
can inhibit one or nore of the activities of the naturally occurring form
.of the SLIC-1 protein by, for exanple, conpetitively nod &Ege,amm
SLIC-1-nediated activity of a SLIC-1 protein. Thus, specific biological
effects can be elicited by treatnent with a variant of limted function. 5.
I n one. enbodi nent, treatnent of a subject with a variant having a subset of
t he biological activities of the naturally occurring formof the protein
has fewer side effects in a subject relative to treatnent with the
naturally occurring formof the SLIC 1 protein. In one enbodi nent, variants:
of a SLIG 1 MWAAER8 whi ch function as either SLICL agoni BEBUSMOME? i cs) or
as SLIC-1 antagonists can be identified by screening to conbinatori al
libraries of nutants, e.g., truncation nubgnt s, of a SLIC 1 protein for
SLIC-1 protein agonist or antagonist activity. In one enbodi nent, a '
variegated |ibr s Qb E%n@? | € D) i_al

nmut agenesi s at ;%.thc%%@g agaégr%{@ ev%fﬁhéasﬁ'ééiqg%%gg?{%ﬁggguv%ﬁﬁ%ﬁa@d gene
library. A vari dyplateddylmappiag to thy sa@k cigorhospae orlatus as the SACdrgenkiced by, for

exanpl e, enzymati cal {: "iuf‘ﬂj ofher BnbbltiiSntOdn i %:ﬂﬁﬁc' i | eoti des
into gene sequer]ces.léﬁ%ok&%t a %egenerat%%t’is"e'%d% po%egnat%?a Al%&%%c

sequences i s exppventidnis at lepst 15,20, 23, 40 at mere hycleopides delepgth andliybedinestinded y, as a
set of |argers. gdidsit ' ; ﬂ% | ¢ L0ing the
set of SLIG1 sequ ncg"gshdﬂ?ggrtg:t%iu%l grg%dg?%é%%\}ggﬁgt ﬁ%fa%%?tﬁggéﬁ%ﬁfé’ can
be used to prod IDMPdri es of potential SLIC 1 variants from a degenerate

ol i gonucl eoti de sequence. Chem cal synt he%g%&%ﬁgm&ggﬁg‘ﬁggp

sequence can be perforned in an automatic

synthetic gene tléast50, 109al ¥ei2000258, 300, 3501004504100, 550p60956500 700, 250, 800, 858 of a
degener ate set . he provision, in one mxture, of all of
t he sequences e?cgggflﬁg tnﬁéeléogg%ilég set of potential SLIC 1 sequences.

Met hods for d¢nt hesi Ab ngpd berginsthe tatne"hybridizes undecstitingdntcoaditionshizvmtended tche  ar t

see, e.g., Nar g gy s . I, .39 3 ; 1984
',(Annu. Re\% Bi ochem 'é%@%‘é‘%ﬂﬁ%?ﬁ %%ﬁaﬁ %ﬂn%%ﬁ%%:s%gg%esl l(<e et)
-al (1983) Nucl eiteat Agisignieantly identicyl or homeldgtius fosach dthdyremainchyboflizéd tagadnt s of a-
SLIC-1 protein Gyl ng: E&GH?ﬂé&mgiﬁGnsQf‘e éd&ﬁﬂat%éhg%ﬁ:@?ﬁt%ﬁ a%&%b%egaked

popul ation of SLIC 1 Fragrrents or screening subsequent sélection of
" variants of a Slnreferably pideast shout 8%, eygemeneipesfiirahinat leagt abpus B5Yeyor 80% 3denticadii ng

sequence ¥ aQyehb Sachdthel RulfilliybAdid ubholl {RA! S0 sRinfO iRbs BOREHTICR

fragment of a SLICG-1 coding séquence wth a nucleaSe under con
wher ei n ni cki ng these skilleddn the ar past pan beoundje Cumrerit ratbeols id Medecwlor Bigloghe doubl e

stranded DNA  2gulokbalodss 2R WIR BH0f30R51036), RCThb50M:A% 00k aAa1 Ur | Ng

the DNA to form doubl e stranded an i’'ncl ude sensel/ antl sense pairs

fromdifferent rifieens condifisntees be foundipiMulecwomlouing 14 bebaetorydaruans from-
reformed dupl exesim®ibok kAL OB BprigHArbar PrefUCHE Sfithg msbr,gwefgnébgc Pﬁrs T
od’ an

resulting fragnment |ibrary into an_expression vector. By this ne

expressi on | ZBr atdpdd inApesfaedinpulmitng sxpmpleat styagent hybridizaionspndins er ni nal
and i nt e nal f  GQUTRL ByualaliRh PP solnkloRerol ik (5505 G o 65HE

 techniques are known in the art for screening gene p
conbi nat ori al | iybrdization ingfXeSS6 plys S0 formamideiababoutA2-30P C)follaviediby oamar f or

screeni ng cDNA | ] ires. fQraaBe d s, havi a_sel.ected propert,y. Such
-techni ques are a%%%%%mfl grss%oﬂrgtéogﬁ{ %d)"sbgef"eérw %’d&g‘fn‘{nﬁ@“{ eémPFlﬁl"gﬁgféli
gener at ed by t hestringedt hylaidivatical conditiong inoladds hytaidizatidnGn 1X$SC} stiabsut 631716°grost

wi del'y used technigues, whic a le tp high th put_-anal ysi s,
for screenind| 2%‘8'%5 op m&ﬁ%@Wi%@%ﬂﬁi@‘{q@&‘gﬂﬁ”% ogefre
Library into’rephérswihes BOBXESE, 2AbotR63-7E, AlpditiddOrdhlnstiRikhmPliogt € cell's
‘Wi.t h-the resul tid?c?- | j brary gf vectors, and, e%%SSI. ng .t he conbi nat ori al
-genes under condP{ 20cy Gybiidizetipn eeditops ypudss hybrgdiationdn 44 S0y ptapout
tacilitates i solsptdoed (RblddMBvilPRibRlizRE HEXGBA NEs SRPPmaniliOfGudf 2flUs Was
detect ed Recursive ensenbl e mutagenesis (READ,” a new techni que whicr L
“enhances the fr deufelinxed gy onansmoredrashes in A2XaTHG atahoyt|38-607C: rRangesdnterowdiatee used

e 1 ST 68 G5, S SO S 1L

~et-al. (1993) Prepcampassedbyhegprsentinvegtion SFPE J25SFEISP.15MNaGhdOmMbodi nent ;-
-cel | -based assa ] P i J C- i brary.
For .exanpl e, ‘a %T;@%[f;gd? ,9@@g@%g@g&ﬁ%@%ﬁiﬁ@w@;ﬁf%@%@g@m1) a cgl I

line, e.g., a hematopoietic cell line, which ordinarily responds to a
~SLIC1 ligand in. a particular SLIC 1 |igand-dependent manner. The

transf ect ed _ceI | s are then coht act ed




25 with a SLIG1 ligand and the effect of expression of the nutant on
e.g., signal transduction, PSGA.-1 association with the cytoskel eton,

~cell adhesion can be detected. Plasm d DNA can then be rﬁ%?éF%ﬁd %éon1the
cells which score for inhibition, or alternatively, pote

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

t hereof, can be used as an i nmunogen to generate anti bodies that bind

SLI C-1 using standard techni ques for polyclonal and nonocl onal anti body
preparation. A full-length SLIC1 protein can be 22 Cctober 2004 WO

01/ 73028 - 36wBGT/#3a#01/ 09469 used or, alternatively, the povesiosss provi des
antigenic peptide fragments of SLIC 1 for use as imunogens. The antigenic
peptide of SLICG 1 conprises at |east 8 anmhbpo acid residues of the am no
acid sequence shown in SEQ ID NO: 2 and enconpasses an epitope of SLICI
such that an an D 5 i mune
conplex with SLF%@%QX#&#%?%B@%%&Z?%% | ggﬁ%%oqglel%t e “?S%pr%é'é 9t | east
10 amino acid rE@ﬁﬂ@%bbrHbmmupsembaﬁnmyhnMﬁmmmsBmmﬁdnnThdn$ummumms|dues

even nore prefeeﬁlggﬁmg e ef e rably
at least 30 amno acid re Ese%%c re errecégtg%ffdo%geg é%nﬁ*ﬁé{gs%&%

anti genic pepti HBCéﬁSetbﬂmglﬂmbmaﬂCW(MOfthahybmdewhmm sdleerminéd surface
of the protei I i ons wi th high
R T T

antigenicity. A | ca | S use bodi es by
i muni zi ng a suf&@®ie2#obpack ba';QSé"'d(#Qf (‘r’aﬁthases) Q"'oahybud:)helwemlmhﬂlw manmal )

oxaml o, 1 aconbr AR FAEh AT 8L TR “‘}]sﬁ SOMpRClEAERRS ™ T

synt hesi zed SLIEJ&mBGWpfbad@mmhbylp?dep@r[Ha mh@mcénuandsmfsodlmhudﬁmn

adj uvant, such gg t. or.simjlar
i mmunost i mul at ory agent lfbu%%???%g{% a swltgl?ie{te su oa& W ‘L
i munogeni ¢ 8L Skllledmmnaltth@mddmmbesgeatsmw»c hdsied ko lwbndﬂﬁloh@ndlmavdsh body

response. 20 Ac knvent i o R rtains to
anti-SLIC | anti og |tgg&¥ %@n«{lﬁ%\%@ﬁﬁﬁag‘aﬁ ogﬁslgﬁécea erl%ci% ?e’fl‘ét?m
i mmunogl obul i n fmpmﬂeesltmﬁlﬂomnﬂoag:cmm% inclnding bygant limites! toblocking

I mrunogl obul in a nt i bi ndi ng
_ | Caé'% f‘imzon%PL &?&er%%ﬂg deer tsa( L QBQ%

site which spec | Nmunoreacts wt h anti gen;
SLIG 1. Exanpl eShelfin gm@raa,gﬁmml}lc@lbﬂ’vv@n@@pink@nwhwusmwmmembwnem 25

mol ecul es i Ngd UiGafdcab), Mfﬁﬁ?&fe&eﬁ%ﬂ‘ﬁ% Sog Y eS nﬂx&&ﬁ{l e OVI des

treating the antibody with an e me such as “peps
~pol ycl onal and sandisiensgmhybridizatianda D 35-0:SENathPQAel 7%L$Ia§ at abqut §5%Gs faMowedbgoc - onal

anti body" or nmmm&&bmﬂéétat@mhﬁﬂ%ﬁlgsl%'sﬁﬁaw@é Hsed &ﬁ&@ﬁ&dq&eﬁrs to a

popul ation of antibody npolecul es ‘ontain onl Yy onecdpecl es o

anti gen bi ndi ngU9pDdrecaNethi4sadScizts4 mﬂﬂ%rlg%l@m@emvnly& 23683G,d % $PS)epi t ope

of SLIC 1. A nonocl qigbramipt ys a
singl e bindi ng ani ty for a w@?@%&%e%l&h?ﬁc%gm% %9@%@%%&@&%

i munor eact s20  unsler figggncpn tofls $quepcroaf SEQ ID NO:1 and corresponds to a
naturally-occurring nucleic acid molecule. As used herein, a "naturally-occurring"

nucleic acid molecule refers to an RNA or DNA molecule having a 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 population, the skilled artisan will further appreciate that changes can be
introduced by mutation into the nucleotide sequences of SEQ ID NO:1,

| ' thereby leading to changes in the amino acid sequence of the encoded SLIC-I
| proteiné;'wiﬂnout altering the functional ability of the SLIC-1 proteins. For example,
30 nucleotide substitutions leading to amino acld substitutions at "non-essential” amino acid
residues can be made in the sequence of SEQ IDNO:1



-37 PCT/ USO01/ 09469 Pol yclonal anti-SLIC- 1 anti bodi es can be prepared as
descri bed above by inmuni zing a suitable subject with a SLIC 1 i munogen.
- For exanple, polyclonal anti SLIC 1 anti bodies were gener%ﬁgf‘%eﬂ' ni zi ng
rabbits with a SLIC 1 pol ypeptide antigen conjugated to ee anpl e
3). The anti-SLIC 1 antibody titer in the 5 inmunized subject can be
noni tored over tine by standard techni ques, such as with an enzyne |inked
i mmunosor bent assay (ELISA) using immobilized SLIC- 1. If desired, the
anti body nol ecul es directed against SLIC-1 can be isolated fromthe mamral
(e.g., fromthe blood) and further purified by well known techniques, such
as protei n AWShNgs@s ogr aphy to obtain the 1gG fracti on. RAcT@EseiLapEs opri ate
time after inmmunization, to e.g., when the anti-SLIC1 antibody titers are
hi ghest, anti body-producing cells can be gftained fromthe subject and used
to prepare nonocl onal antibodi es by standard techni ques, such as the
hybri doma technbﬁb&aprahﬁumidlr&ldﬁwmm ¥ cAfdd! e@ﬂ&P the il é 12405)
Nat ure 256: 495-4 (see al so, Brown et al. (1981 nunNo "598- 46;
Brown et al. {18 [Cﬂl (e, the sequemspof §§§mm2)8@thowemgthﬁbml@mﬁl@yhﬁtyoc 15~
NutL Acad Sci. khélkhshf’ &%ﬁﬂainun%'l@ld\f&muﬂs r@dsmec(ﬂ)?ﬁiao Lactivk fﬁPcer
29 269-75), the nore recent hunnan I doma t nlqu ozbor et
(1983) | mufEAmple, myaﬂdwﬁuqmmmmmﬁhq%dﬁmmm{aﬁhe et aI
(1985) Monogd o nER: [
77-96) or tri ong&theech?\?naglgg%s'lqﬁgg echnol ogy mm%gtf‘%b rmnoc{nﬂ)
anti body hybri dBRHEae g bropastiquingy upasgeanbi¢ toylteration. Eurtmmtd:ddmonal
Monocl onal - Ant i hefio@8d refidhiehdda it SdeRd | rABal num
Publ i shing Corp,, New Yord&& New Yor k glgégvg@n%éﬁ,&éalpr gﬁﬁ%hﬁ
Biol. Med, 54: 3i¥eniionandgther membessef the Lﬁllfa@ﬂ»wpots&nhmbemnhblmet
3:231-36) .. Bri ehetatioan i rmortal cell line (typically a nyeloma). is fused to
| ynphocyt es Stypl cally spl enocxg/wes) froma manmmal i munized with a SLIC 1
nnmmunogen as!®escri Hgoslyeanotheraspert obthe inyention pertaing &y mugleisracil myflecutes
resul ting hybri ge@ngSLICS] foR ﬁg{;@ ;oducing a
nonocl onal anti body. t hat bﬁgdgégffgg&%g&%éegﬁ%&/aﬁgﬁwm{# nOl\?\cllr’] prot ocol s
used for fusing®isshigorartiviy. a%?ehﬁhﬁ%}rrawmzé@”ewlmman@mmtf@naﬁmmd f or
the purpose of WONE k&t bdloghAl dcrivily. gg%ieg e.g., G
Galfre et al. (19?6?i Nat ur e 66 550 2; Gefter&ﬂé]%@he gﬂ?{%{%?cggmll
Genet., cited st e gampsises apyrleotife seguence engoding @ protein, stierein:thaquotrist h,

Monocl onal Ap i b@ﬁbrﬁes,an@mhﬁ%ﬁt&@qlﬁhee aMease B6RF 5094, 352406094, ?3‘%‘,’7 b4, 5% /Jh b,
wor ker wi || appég‘glﬂ%;/ 9; there are many variations of suc ods’ whi ch

al so woul d be u %é’%%%e?%@a%omowmmwsmmm US01/ 09469
Typi cal Iy, the i morAmisolaed ﬁucldmld(xﬁol&ulc%néddwgla@m qg}ckeu!\ ld@ﬁ}caf g ugkeci ved
fromthe sane nm |I§E msa t he | ynphocytes. For exanple, nurine
hybri domas can B¥ 938 f’?/ (iRfEodpcing,on¢ of BowAplRetidsi zed with an
i munogeni ¢ pr eaﬂ:&tﬁtxﬂoaﬁlaﬂdm&dﬁar&é’l&ﬁ)ﬁi\ﬁltdtﬂé/ﬁﬂfebﬁésMuE&e%PSEQ@N(ﬁJl' zed nouse
cell line. Preferred imortal cell 5 lines are nouse nycloma cell’ |ines

that ate senSitives to culture medi um contai ni ng hyporant hi ne, am nopterin
and thyni di ne ("HAT mediunt). chhqﬁatanémmmﬁﬁoﬁw&iwmnfoﬁ& |ad&1h&§%rca“ be

- used as a fusio artner accor di n t andard techni ques, e. t he
- P3-NSI / 1- Ag4- 1, R"é%‘ 83“85‘[3“‘ W@dwﬂﬂ Mwm%hﬁé@!mdmgéo 0 oma
| i nes are aval allbNe:If rom ATCC Typical Iy, HAT- sensitive nouse rrycl oma 10

cells are fused to nouse splenacytes using pol yethl ene glycol ("PEG'),
Hybri derms -cells resulting fromthe fﬁ%f%ﬂ%a'éﬁ@gﬂﬂ%% e assitedirectedi ng HAT

medi um  whi cfs kmhﬁgmﬁanae@%m&dgéﬁ&iswkmmmmvem%hs (unfused
spl enocytes die Efter sever days because they are not transforned).

Hybridoma cells erﬁﬁﬁ%?féﬂ‘f‘é‘? ttedypaupessential amino acid residues. A

"consewauve amino acid substitution" is one in which the amino acid residue is replaced
Wlth an ammo acid residue havmg a similar side chain. Families of amino acid residues
havmg snmlar side chains have been defined in the art. These families include amino
_ 30 - acids with basic 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 chains (e.g., alanine,



of the invention are detected by screening the hybridema culture
supernatants for 15 antibodies that bind SLIC 1, e.g., using a standard
ELI SA assay. Alternative to preparing nonocl onal antlbOdylféééééGﬂ?

hybri domas, a nonocial anti-SLIC 1 antibody can be |dent| i e solated
by screening a reconbi nant conbi natorial inmunoglobin Iibrary (e.g., an
anti body phage display library) with SLIC1 to thereby isolate i munogl obin
| i brary menbers that bind 20 SLIC1. Kits for generating and screening
phage display libraries are comercially available (e.g., the Pharmacia
Reconbi nant Phage Anti body System Catal og No 27, 9400-01: and the

Strat agene SW&’r“%&i?”‘Phage Display Kit, Catal og No 240612) PEFUS03468 | v,
exanpl es of nethods and reagents part|cularly anenabl e for use in
generating and screening antibody display-23-brary can be found in, for
exanpl e, Ladner 25 et al U S. patent No. 5,223,409; Kang et al. PCT

| nt er nati onal Puilinedaidim@nisdleuciie, ﬁ'BliﬂeBﬁieﬂylalEtMQMeﬂhoﬁhe trifétdphadl, Betpat i onal

Publ i cation No.,WD,91/17271; Wnter et al L nt erpati onal Publlcat|on WO
92/ 20791: Markl 8??8““8%“5?‘.’ '$-nia‘é‘?ﬁ'3?'i ol 5 JroyppatigSidePhains (6679
Brei ding et al B@H&xﬂeﬂﬁlﬁbﬂﬁl&hﬁﬂﬂypﬁplhhjlﬁﬂidhﬁ)] mw&nammne&@am@ﬁw et al.
PCT I nternati onal. i cat WD_92/ 01047 0 et. al

I nternational Pﬂ%flfeé M%BMWOQ\%@%”Q Eﬂmﬁnﬂf“é}flﬁ"&ﬁ“ﬁnal

Publ i cati on No WGm3h¥ @n8GeHE chaic familpt Aﬁ@at(vb&%)an&hﬁ'&ib&nﬁﬂeﬁlgmuﬁﬁ&ﬁzﬁh Be372;
Sl ence 246, 1. Shroahilh ripdontyafine b Shes FRRLIC Y S0 sclbihie Sichaniy é?é‘g%g’)nlzm;
Giffiths et al mufapeisi, an@thé rdsiltatid muibtd cartbesdeased €or SIIC-1(bldSk0al dotivivy
1 226550 g it Bkl 26 A B0 %
Bi o/ Technol ogy 9: 1373-1377; Fbogenboon1et al. (1991) Nuc. Acid Res.
e Rt A HI - IS T o R s
anti-SLIC 1 antahbmyeﬁmcpumﬁnamlﬁhﬂ&mmmﬂ and humani zed nonocl onal
{81 ng standard T econBrPTRavkcERaRR: ysee 1B et cibeestielB 6 ne
i nvention. Such ahnhtyrte(ll)mtaacd Wihmmnn-SEH:-lrpmmiﬂ moladule (2)iabtivdiecasSI1@11- be
oroduced, by 9 g8l B TR SHIAYERD SRR LS Pl TSP
PCT/ US86/ 02269; hﬁmdmm,on pathwhy; (Gmodplas rinteteeli atﬂqagibti,((ﬁi)tximdnlam(i[gv :
Eur opean pat ent “HBURRRAPEOhe Dns i sl o s on il oo Bishar
Publ i cati on hb.(ﬂMMﬁBh@bﬂ&&maﬂmmllly et al. U S Patent No. 4,816;567;
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 arc 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 a 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 entire SLIC-1 coding
25  strand, or to only a portion thereof. In one embodiment, an antisense nucleic acid
molecule is antisense toa "coding region" of the coding strand of a nucleotide sequence
encoding SLIC-1. The term "coding region" refers to the region of the nucleotide
' sequence compnsmg codons which are translated into amino acid residues (e.g., the
codmg region of human SLIC-1 coxresponds to SEQ ID NO:1). In another embodiment,
30 the antisense nucleic acid molecule is antisense to a "noncoding region" of the codmg
 strand of a nucleotide sequence encoding SLIC-1. The term "noncoding region" refersto



15 Cabilly et al. European Patent Application 125,6023; Better et al. (1988)
Sci ence 240:1041-1043; Liu et al. (1987) Proc. Natl. Acad Sci. USA

- 84:3439-3443; Liu et al. (1987) J. Immunol. 139:3521- 352?2(?{ et,.al .
(1987) Proa Natl. Acad. Sci. USA 84:214-218; Nishinura e 8‘3 éggj‘ Canc.
Res. 47:999-1005; Wod et al. (1985) ' Nature 314: 446-449; and Shaw et al.
(1988) J. Natl. Cancer Irrst. 80:1553-1559); 20 Mozrison, S. L. (1985)

Sci ence 229:1202-1207; O et al. (1986) BioTechniques 4:214; ' Wnter U S.
Pat ent 5, 22S, 539; Jones et al. (1986) Nature 321: S52-525; Verhoeyan et al.
(1988) Scienco ®@33028534; and Beidler et al. (1988) J. | nmranuse1/09469

141: 4053-4060. An anti-SLICG 1 anti body (eg., nonoclonal antibody) can be
used to isolate. SLIC1 by standard technigges, such as afFnmity

chr omat ogr aphy or 25 i mmunoprecipitation. An anti-SLIC 1 anti body can

facilitate the puindf3 £gtdnos vﬂﬁchliﬁhklﬂaaboﬁéxglglén{hﬁ% foRtrhi3laRA $ht®@hmino acids
reconbi nantly produ;ed SLIC1 ﬁ{gssed in_host cells. Moreover; an

anti-SLIG | antiC 0 reffrrgddo g upfenglated 1sgions) protein (e.g., in a

cellular, lysate or GRlehtheWpdih Eeguén@e&haﬂfm@@l@YaisH%EhérQﬁ ?@%@nce
and pattern of EPE{Qe sion of t SLJ protein. Anti-SLIC 1 ant 'es can

be used di agnos a‘%%e‘ﬁ?)n'fﬂﬁ‘ﬁ gelsls ofthe inventiop gapcheslesigned pacoidingde theawles of a

clinical testj nnga&G@dw&ck%a&pwﬁa Tﬁ%u%?éﬂ&kl@ica&@}n%{eeﬁwgantdae ef ficacy
of a glven treat nent regi nmen. Dét ecti on can facilitated COUp lng

(ie., physicall ;‘FO‘F‘PIH'RF‘HQB’ tq theenting Gadingyesion of SLIG-LmRMA, éutsmspraﬁ@bly is arp 2
Oct ober 2004 WO ofigdntaieatitie whith i ahtisénsklio le?@%oﬁbﬁmh@&dﬁ& Fﬁ'&n@&&xﬁ’gbrj on of
0S

subst ances i ncl ude_varj ous enzyrres hétic qrou S uor escen
3

materials, |unm SeEcdmRt Eoreximpl C’H}C@PEW&‘&% eqfide eanibs cemplementarsén ®ect i ve
materials. aam@&ammmﬁnﬁmmsi@sﬂmlmr&%ﬁ&%r oxi dase,

al kal i ne phos é’i ase,, ~: si das or acetyl cholinesterase; exanples of
sui tabl e pr oéqoh lgﬁlug}egﬂdg a‘@oﬁ‘b  ahout 3,46 lért:’roe%sc 3033 4% 41 &f0i.n and
avi di n/biotin; exdesidesinMngh AhaklisensenhitlGit 858 6fthe HRinR6d @h Be EAAEhMER

unbel I'i ferone, fluorescein, fluorescein isothiocyanate, rhodam ne,

di chl orot ri azi nyFiagFhemisal sygthesisand enzyaatic ligatiopreastioprusing prissduens kpewn inrthe an

exanpl e of a | ugithe&GRAhplERh afitisthse nBAdib 888 (o gl %h RtlsensEARHIRIERI M) can be
bi ol um nescent rrgt erials include luciferase, luciferin, and ae uor| n, and

exanpl es of sui CaEREally sypthesizerysine naturlly opsugingiteleqides of yagjpuslg modified or  3H,

I11. Retonbi n’lﬁnhuﬁéfdhﬂaﬁrfch@ﬁbd‘t@ﬁbﬁis‘é tlﬂJHiole&il sthbitl of theRbRAlesd RARLeRE t e
reSS|on vectors, contalnlng a

invention pertains.to ye refer
nucl ei ¢ acid en&llfd?hﬁﬂ“i '%L BF‘?R‘@& °f)‘b¢‘? prtiseneq-aod seppe nyeleiq apidss e
herein, the ter mgﬁpmbhﬂr?mibaéﬂﬁﬁlgﬁmanmz\bﬁﬁﬁb ﬁubaﬁhh t@%ﬁﬂéie@&lél kﬁangﬁﬂ:%al e of . f
transporting anqt her i L. aci ich jt s been |inked. One type o
vector is a "pl %té‘ °%C\mﬂ%€f‘?df“éclkéméest‘$ L%‘E? i eaRstAY e aqtisenseiaueleinA | oop
i nto which addl héid mludmusmmnﬁ&rm&ﬂ 5-&1@&6&5&1 ﬁﬂﬁ&xﬂﬁiﬂrﬁ YpLanfHiney eCt OF .
is a viral ctor erer addi an be ligated into the
viral genone o0 CEPYRF -8ty glipgmed n@?ﬁf&%"éﬂﬁ‘%@g r%m)us replication in a
host cell into M&b@bﬂkﬂ@hﬂﬁfomemml-ﬂﬂaﬁﬂﬁeﬁﬁcaﬂ)oxymmem&ﬁﬁ&ﬂrs having a
bacterial origin.of replicatio n i.sopa Ilanvctors) O her
. vectors (e.g., ngdr &M’Bﬁ%ﬁ%ﬁ&wp’%‘%wr‘gﬁjg AePFfEgtennedl-i nto t he
genone of a hosmeﬁglgbanmqpbmauynmmu,cz,z-amemyxgemﬁdeez-myla&eainb 2-and t her eby
are replicated al th,th l\/bre taln vectors are
capabl e of direlt eﬁ?@“?‘ﬁ‘é"é ﬁ’ggﬁ’ﬂﬁgg %{é"dﬁﬂ{’% “methyiguanipe, 5-
ope[ ati '\'/elly b3 nmmyrla&ndmmgmmﬂ,s-meﬁomfnﬁmeﬁynml iwaat 1, Betd - ngxr)r etSSiDﬁrR
vectors". |In genera vect ors i i n. reconbi nan
techni ques are Wlﬂ“ % {ﬂ"ﬂg’ﬁﬁ?‘ xpfasilefmethylthio-N6-
speci fication, " popaengliadentid, ur&bﬂ@-&d&aceﬁaﬁc@@),l#@@ﬁkotd%ﬁls IpEddERADGuco e, DI E
DS o e RS R Al Dhunich Nl gt 5. oo
- intended t.o inc Tl i uragguracil->- gych
~as. viral vect Obﬁyaémgmdmﬂiyle@tatu@al-daméﬁc\aeidmtsﬁ ¥1La8ﬁfau:aaﬂgf@y' ruses
and adenoassocr ated .vi rgmg {i erv equ va ent funetions 22
“Oct ober 2004 W?%ﬂ e)wpggg 6—chammopunne Alternatively, the

" . antisense nucleic acid can be produced blologlcally usmg an expression vector into which

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



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 nmeans that the reconbi nant expression v%ékﬁr%?igﬁb#de one
or nore regul atory sequences, selected on the basis of t gher s to be
used for expression, which is 5 operatively linked to the nucleic acid
sequence to be expressed. Wthin a reconbi nant expression vector, "operably
|l i nked" is intended to nean that the nucl eotide sequence of interest is

| inked to the regul atory sequences) in a manner which allows for expression
of the nucl estodgsmgquence (e.g., in an in vitro transcr p@iusiifobse®ns! ati on
systemor in a host cell when the vector is introduced into the host cell).
The term "regul atory 10 sequence" is integged fo include pronoters,
enhancers and ot her expression control .el€nents (e.g., polyadenylation

signal s): Such [ V.S nces are descri.b for _exanpl e, in CGoeddel;
Gene Expr essi onb%%%hﬁé&on%lﬁﬁcgﬁgm%smﬁaﬁ SR S GURNoR fra target piclic acigof s s San
Di ego, CA (1990interé gsdceibaitfyrtiee uthnfoliewing ehbsetion)nose whi ch direct
constitutive expressi i e nce in many types of host
cells and i5 those m% gﬁggﬁflsr%gc#&égcgégggf'gﬁ%gﬁeﬂv@%%@ﬁ%*%ﬁ aa’é‘ﬂlﬁ?fﬁ% only
in certain host toesubject(oe geperatet] irsstuauchyibat kel by brithpe lvithoF bind erpeRMaesRNAl t Wi | |
be appreci at SKiJ| LNt rt t.hat the .design of the
expr essi on vgsgt %%/dl%ggéognel%iesﬁé e%%)dén Cﬁ#ﬁ%&pﬁ@ﬂ %thf’Ei@' ‘g‘H'ESB‘F %@“‘6‘?‘“& Adhei0st cel |
Itiokge %Lgnzigigw}e;mhg.,gsm?ibiﬁ;g t he l?ﬁ\ﬁlzﬂxg?on ca ﬁghﬁhr??ﬁ).ducgd int%yhﬁost
cells to ther eb?x%?%&ﬁ%é‘“‘j%&ﬂ? %ﬁ“é“?%ﬁn{d!#tyggﬁ‘f@dég’gleidﬁﬂﬁaamg exiraplgin heot ei ns
or peptides, encascefinbmtizuelneélcic add inlease dhith binhewd DNA @iplextEL tiloughSLI C- 1
proteins, mnutang..f. . SI.IC-1 proteins,, fusio roteins, apd the like).
The reconbi nant Lp&&%ég}gcg%ﬁé\%ge&a OIﬁOOY%%ﬂP%‘g’é'hlﬁgﬁlﬁ" CREERPIE 813 WHEAL T or
expressi on of0 Skdngnistratiop pfintiscnsenupleivlasid ywildcaleoof theiseniied includeditest . For
exanpl e, SLIC 1;25. L .ca ressed in.bacteri cells such as E
coli, insect Ce}ﬂﬁtn%@%%sﬁ%g& Pé@ﬁ?‘ﬁ‘%%“ﬁ%‘é%?‘ﬁﬂﬂw&w ey eandie madgfied o
nmamal i an’ cel | sto t8gétiselbitel delisind theh ladministered syiitasiddliye Bofenahple,forl systerrddel
~CGenre Expressi Ofy.& : | n.Enz . o 18 Academ ¢. Press, San
Di ego, CA (1990?. ﬁ] tegjﬁ’gg?{s\?el yiowﬁ%ﬁ%%%m?ﬁ%ﬁf‘gg%?‘g?%ﬂ&?&gw %¢an be
tranlscii bed andm%nsdﬁégbnwxpfdssdonaﬁmctﬂcammz cdés.gnﬁzb'%%d%tﬂém01/'%n£g .
regul atory sgqu ase. . r -
PCT/ USOL/ 094§9 ’%E%%?"Zas?m Oﬁ&ék?%r%g%feﬁgr %“Hb"p‘ﬁe&?’%@‘g’f@? gell speduce SRS Ok ar ¢ ed
out in E. coli #tigensydbe atisensoncleicracidgnobusnles tanlalsh bedaivertd@uelislsig @0 N0t er s
directing the eyRy | | the si@n.or. non-f.usion proteins. Fusion
vectors add a nunﬁgﬁﬁg‘?ﬂgﬁeﬁ%ﬁ'aﬁgse?co@beﬁ E) g?cﬁ“‘élﬁrc%%?fpatnﬂ'ésr‘gi%ﬁ usual | y
to the am no t etnkFeRssmolpculdsovectorenitiugtain whiclothe autiserSel mitldidmidaiolBeulsist or S

Lyl cal |y Serveplhda e 0AREPt o stoldbol 5 BT pRARLERR 00 T S0OTD! nant

protein; 2) to increase the sol ul eco tein; and 3)
to aid in th® puri f l&¥etiaesther embodithent, thepntissnseautleip acid molecily ofthé innentias. a

ligand in affiny L4 100, in fusion expressio ectors, a
proteol ytic cl %%aguéigg%?éa?ggga%g@% a a"taﬁ%n?ﬁr?g‘%ig‘bﬁm%?m@ﬂée on
. noiety and the $p rstrandedhybrids with eongpibéneenme RN A i whict) toritlasy to @gonbi nant
‘protein to fro%ﬁk&nﬂ?kﬁ’e{}ﬂ?xﬁ&et S ajega%ﬁn t urifi ccégjn of the fusion
protein. Such enzymhes, ‘an err Pé%‘g ? 8@8@@“@?‘3@%’9@ dudeicidgidr.ude
- Factor Xa, thr ofdsi ¥5:G625+6641).cTislentisanse nuclyiphcidnofetifié @R altX Sr@fEE §2-0LECt OF S
include p (R ' ' h.lng; ' D.B.. and Johnson. K. S. (1988)
Gene 67: 3%}8)' ,‘H‘%W(‘ﬁ%'%ﬁgﬁ%‘ﬁ 54 Q%é’?”ﬁéé‘é’fl’l @‘-’-’ '1%??9 LAlt8henars

(Pharnmaci a, - Pi shimncindNA-NNA antibgie (fnoseer gl. (I98TYFEBSL£215:376 3).ase (GST), t 3
acombi nant . pr ot e nit BAeRenE st nEty iy iR Do T Prepen £ Sl - 1

Sct i vi t)t; ?s \7\/) dy siboganey . Ribatymescte amgummanm;m&iﬁfb&mx&MW&%d i ][1

et ai el ow), Qr.tocgenerate anti ieg.specific for SLIC 1 proteins, for
exanple. In a p°r9*5e‘%bié’r°rfg§g§“ ‘oo s&?ﬁ?&gngﬁ‘flﬁlg"i&ﬂfg‘ia&?f‘ feforyhishiheyssed in a
‘retroviral érpriessi ampleaehtry rediod. 'Fhug rb6Mies (o1, Bhinefiesd 3boRnes0 Ut | i zed to

- infect bone  marpQw.cekl-s waich gre su ntly.t | anted into

irradi at ed reﬁci(_gé%é_\.(r'\ s W%‘g%@%&&@?@#g%ﬁég; ??Sl bewedtos t hen
exam ned aft er catlyfically eleavet SLIE- 1 RN A aaseribt( 10 Ugreby Sihibit t@aslatle kB3L.IcEXanmpl es
of suitable inducible non-fusion E. coli expression vectors include pTrc
(Amann et al., (1988) Gene 69:301-315) and pET 11d (Studier et al., Gene 25
Expressi on Technol ogy: Methods in Enzynol ogy 185, Acadenic Press, San
Di ego, California (1990) 60-89). Target gene expression fromthe pTrc
vector relies on host RNA pol ynerase transcription froma hybrid trp-Iac

T o o - o e




22 Cctober 2004 WO 01/73028 - 43 PCT/US01/09469 One strategy to maxi m ze
reconbi nant protein expression in E. coli is to express the protein in a
host bacteria with an inpaired capacity to proteolyticalh%
reconbi nant protein (Gottesman, S., Gene Expression Tech é&ﬁ% ods 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 amno acid are those preferentially utilized in E. coli (Wde et
al ., (1992) Nucleic Acids Res. 20:2111-2118). Such alteration of nucleic
aci d sequencW® W@f32he i nvention can be carried out by stR(TAHOHIA

synt hesi s techniques. 10 Tn anot her enbodi nent, the SLIC 1 expression
vector is a yeast expression vector. Exanpkes of vectors for expression in
yeast S. cerevisiae include pYepSecl (Baldari, et al., (1987) EMBO J.

6: 229-234) , prFﬂnRNﬁur hkﬁﬁésifét\iﬁéi for(dl S13C ) -<6ding 20e1818 Beid d)be PIRYSS
(Schultz et aI gg?) Gene 54:113-123), pYESZ (1 nvitraogen Corporation,

San Di ego, biased ynop thomprlegide seanrge ofaJLIEx SPNA discfosed kprein (ie.,

Al ternati veI y, @Q@Nm[p.t ei ns can be expressed in insect cells using
bacul ovi rus expression vectors. Bacul ovirus vectors_avail able for
expression of proteins in cultured insect PE?éF’f"g‘P{ee‘?‘&?‘)’atBﬂ“Qag@thS're%cl ude

.the pAc serigs LS@inmiAeﬂnbeed&medfm{vmcﬁakhu&éoﬁhe dos il Rive HRGs t he
pVL series (Luckl ow and Sumrers. (1989) Virol ogy .170: 39). In yet another

enbodi nent, ~a ?RRH@P?P‘%P&M’O‘P“GPH@%W%\’F ?V%P%%B‘q‘% 20RMMnal i an

cells using a e&hexaﬁe%epaehtmqmmﬁaﬁmbmtafusamtmn expression
vectors incl ude T eed Nat ure 329:840) and pMI2PC ( Kauf man

987
et al. (1987) 26 *8#‘8&@9}3 %b A beused forplest 3 qatalytic RNAdhgwing a

expression VeCtﬂj’ecﬁcﬁ%ﬂubﬁhsefabﬂwsvﬁeﬂipﬁbﬁ)fm%l&ﬁ&y' Stede. £ YBatel, . and
regul atory el engpnts, For gésg.gl e, aq?om’ron used prom)ters are derived from

pol yonma, Adeffov 7ok 7. Wod L4480 Sinian Virus 40. For ot her

sui tabl e expression &wﬁﬁﬁay,fmch@&d%cﬂp@é%ﬂihwbemﬁdgy{@géeﬁﬂéth\fcleﬁﬁéle! s see
niatl s

chapters 16 and 17 of Sangg{g ., Fritsh

‘Mol ecul ar O oni FfgUenEes B8 W%ﬁwam%g‘%‘ﬂdthﬁllg‘léﬁgp%SPHJF’F)or

Egggr a} ory, tCﬁl ﬁo&pfaawdﬂa?mferxﬁ)mf@ﬁn%lemﬁéaeﬁﬁm@@hﬂ priehEAnkRpRaH of l\lY _
n anot her i men e reconbin X re55|on vec or is

“capabl e of di re@F%ﬂB&gﬁﬁF&?ﬁ%"% i &eny @W&M&@M Pesn a

particul aL cel Iscsyw-z{egglene,umemg)gmgclmrbﬁ@atzsggsw%}06 /m3028rqrﬁ used to

express the nuc Cl t ober 4 1/ 7 -44-

PCT/ US01/ 09469 ég@@ '%%b"t@%gﬂ%l enents are known in the art.

Non-1imiting exanpl dayeﬁauamrteahbambm,ssum@mﬂcmcm aoleodley of thajdsegle t he

2 265 575 oy St SRRy ot ok et pabu g SR,

1: 268-277), |y
| mrunol . 43: 235indhtdike, e.g. ntha mlh@myaﬁdxmom solubility oﬂfhﬁﬁblbcdce CFapé le{ Wnot o

and S Balti 1,989).. EMBQJ 73 an bul i erji et

al . (1983) ||%§.%€W¥&‘°S@?§&¥%§ﬂﬁ‘gﬁ}%ﬁ“ﬁww s o b md 19748) |
Uil (1980) Fhgge NEE oy, S0 Sehgr o, 8“&“"%‘2’6‘“’”“’4’3‘3"@“"’ B e 1

| prom)'?eﬁs (FZZ“U "gf”ya‘f b): 66825‘}5'%%‘?%%%% Z lei pa%ﬁwem °

gl ggg Zggm fthgfwmtetel%a(cd@mcsmg m;?m? (im:iggﬁth%gz@l%ﬂgeé :

. an r gpean ion i cation

Devel opnent al | y°F glg’ %1154% de g"fc ‘IE?“E k. °sf83m“¥"6‘?1 exanmpl e the
ma][l ne ho? msormio&bbas&d@sﬁeinean'dhﬁemb(hck&%))fmwﬁmméﬁbg?téamio;aggeg he
a-fetoprotein prom nes v

The i nvention fmﬁgﬁybﬁ‘m@é@%“@g%@m&%ﬁ?ﬂ%gﬁe FPW cﬁ}?prl sing a
15 DNA nol ecul m&mh&pwa@omﬁeﬁ{wﬁomamﬁmnmm Pha8 p bilﬁaglor |kndan _
_antisense orientatiq i S operative inked to a
“regul atory sequ?'ﬁihés"? “ﬂﬁ?ﬁféﬂ”‘\iﬂ y&'ﬁ’ﬁﬁ’s"?ﬁb"% r"p K("‘ﬁye‘“
transcription oPmIchekaEhWGgauiﬁ)ms an RNA nol eﬁu:je whi ch i is ant i segse to
-SLI G 1 nRNA._ Regul a | ra 0 a nucl.eic aci
~cloned in tH& anti sgﬁffé iq mfﬁ?@%ﬁ&@ﬁfhﬁ’é‘ﬁﬁ%ﬁﬂ%%ﬁaweﬂ@ 20 the

conti nuous exprdisghostit @ﬁh&ﬁ&sﬁ%ﬂeﬁﬁ}ﬂ@PﬂMcﬁﬂeeﬁdla@aﬂuﬁe@eM%h@h&a@htscm |
types, for inst, nce V|ral &‘E ters nd/or enh e yl atory
sequences can P ?lf‘té’é‘t" A SIS @& fic or cell
type specific expreSS| on of antisense RNA. The antl sense expr essi on vector
can be in the formof a reconbi nant plasm d, phagem d or attenuated virus

in which antisense nucleic acids are produced under the control of a 25
hlgh e|ff|C|ency regul atory region, the activity of which can be determ ned




type into which the vector is introduced. For a discussion of the

regul ati on of gene expression using anti sense genes see Weintraub, H et
al ., Antisense RNA as a nol ecul ar tool for genetic anal ys%% cIﬁvi

Trends in Genetics, Vol. 1 ( 1) 1986. Another aspect of %tlo

pertains to host cells into which a SLICG 1 30 nucleic acid nol ecule of the
invention is introduced, e.g., a SLIC 1 nucleic acid nolecule within a
reconbi nant expression vector or a SLIC | nucleic acid nol ecul e containing
sequences which allow into honol ogously reconbine into a specific site of
22 Cctober 2GPdgoMBu®l/ 73028 - 45 PCT/ US01/ 09469 the hostpcfilshigpsddenone.

The ternms "host cell" and "reconbi nant host cell" are used interchangeably
herein. It is understood that such terns refer not only to the particul ar
subject cell but to the progeny or potent'i I~ progeny of such a cell.

Because certain Ddi.flcat' ons .nma ur.Ln su edi due to
ei ther mutation t'g’ h?ﬂﬁf?ﬂ?ﬂ Pﬁk&lﬁ’(@éﬁpﬁ‘%&hggﬁgﬁgﬁ% igaciq
fact, be identi amilechbsédﬂelspbémdmahédnalyhubfsiﬁgeMdsbdlrmmaimtd&dagtnbmg@ t he
scope of the term sed e can be an okaryotr c or
eukaryotic cell . Igg{?\mpgﬁ iﬁmgfﬁcaﬁa%ﬁ PYFEHOR B%’mggmaﬁg

?act ﬁri al Cﬁel | s combitativn with othet énzymesset, S¢Qhél&ses}(H§ﬁipBl)(199&mi@id)ﬁg(&e| : S 2
such as i nese _hanst er ovar anpl es
and 4)). O het £ 3 g5 BBt @%&F@“@F@%W‘Pﬁg@@ 3%@&%@*‘%@ az~t.
Vect or DNA can bewm@mmﬁd)l nto prokaryotic or eukaryotic cells via
conventional transfo mat ectl ni As used herein, the
terms "transformatio g‘%’gﬁ{ﬁs&fSBEQi %éﬁ%‘ﬁﬁedtgfg’éf’ apes their *

\(/arl ety of art-rs&bmgmtwﬁﬂdrﬁﬁtklﬁ) Qymcﬁmghpdﬁhfm@uﬁﬂh&gleiﬁfgloglﬁktBBNlA,ebyll acid
e.g., i nt L C cl udi ng S, ca r.cal cium
chl ori de co pr e%‘%ﬁ Pﬁ%?ﬁltﬁs}& N1 h’gd}i‘eaﬂs‘é gf’&‘ﬁ’nte‘%“f‘ﬁb‘%“f@ctl on,

or el ectroponat |cbugde$wr3thimlvm:mﬁé 0 dBor Exiimpld, aNatmchhmeeers of SBEG{ ﬁﬁtﬂél@g host

i 0,5 I e Ui S i

Laboratory Pres sPNﬁCnﬂdd)I\Bpr $uch chineraoallowDINA 1Q88hitionsndyradsh@lg., Imbcueat &y

Gepend: ng-upon (A B P e e B e PR B PEw B peimind o onl
dependi ng upon t onIy
a small fracti orpr@zﬁded@tdb&:dm;afﬂnhy egY specifiditpe PNAFIBN A Rhinfasicai Be Kirdked ﬁsu@enorre.

In order to i tif nd sel ct t hese J.ntegrants, en hat..encodes a

sel ectabl e ma{gkgﬂpk?% ofgppropriatq §?%‘1§8§ &(ﬁhﬁwﬁ%e kﬁ% 'ﬁﬂ'h’gt%ﬂbf’?‘fl nt r oduced
into the host cd:letv&emﬂhemg:leobﬂsés tdd@ngmmncqﬂyxiupBeﬂeSG) suptap f Eiersgathedfs of ..*.

sel ect abl e mark 0 ta drugs. .such_ as
0418, hygronyci n an %ﬁge{”ex}%gmkﬁéflgﬁ%s%l a co%lﬁ' G9§§mﬁr‘e’g‘fda%

mar ker can be i f.J el (t296) Mickeicadcivds Res. @é(lﬂ) Ga51-6% &mnmmgk;tad)Nihshatﬂmh :

encoding a SLI Gy r ctor. Cells
stably tgr ansf ectgae wﬂ%%%‘ﬁ?%‘%&fﬂ gtcdg nuc (Flgm%@f)%n@ %Bgéhenge ?'mftfyed by
drug sel ecti @n (aed glodtﬁecbtdcbomdcanaldwm;Mmp&o:qmudl)admoébdlaexy-ﬂbhmdlﬁﬁ)

W0 011 73020 - 4o P el e eehEeP e Plaiia b SR AR R S

. prokaryotic or &89y NaddicAdidbRes. 1e5373488). dtNA mbmmemsaare l:hen veuplkdtioa pepase e

lie., express) (aTe| Y t' rther

prOV| des net hodgn:}ﬁgérr%pém Sg;ﬁluﬂenc ‘ﬁ%{‘%vﬂg se})llr{ﬁge OiﬂDé{i’\%:gang of the
‘invention. In or(EmeHﬂmduhélﬁ?G)smm mmud/eboctptncmoch$uaubn}ymhsmdst cel |
of 5 the inventi b an V, encodi ng a
SLIG-1 prot e?ﬂ h“gg‘ éegﬁgﬁs%’!‘ g‘”‘ W%%F eﬁn@d?ﬂ”ﬁq@%ﬁB{oﬁa‘%""a SLIC1
protein is prodd(t@dChelnnLa‘nétMé!P-lHﬁbbdl ment, the nethod. further conpri ses

isolating a SLIC 1 i 18@% host cells
of the invention can aﬂ sop%e use hﬁ 5[%?0 E@g&n%glﬁﬂﬁmeno %
ani mal s. For exauqﬂaspepudesc(ag.,fanhrgdnnghostcemrehemdrshawo)coi'agdnefhdhlm:mgl on is a

fertilized oocyte or_an mceII LNt 0 C

sequences have BASR F”‘%‘?%%%gm@ﬂ%‘ﬁ ?168*5?3tléﬁtﬁ‘%ereéwgﬁgﬂ)séfé’cd%aggg‘f”&ncr eate
‘non- hunan tramsgﬂthSA 861655816556; Demaitver @) (mmpbﬁat}&tlsnda@SdW-mzwe been
i ntroduced into 0 campl na ani . whi ch '
endogenous SLI-C éli’lﬁ%%nglge r@%’ﬂg’f@f”%@e@?‘t“e‘?ﬂé@ Hefeafif gg#i Lef ul
for ‘studying thrNof. WQ/MIM)arhidddruoaaﬂlgmmbbotdbs anSbhﬁdiﬁedmthmpbndui&ﬁtt-l fying
and/ or eval uating nodul ators of SLIC-1 activity. As used herein, a
“transgenic animal” is a non-human aninel, preferably a mammal, nore
preferably a rodent such as a rat or nouse, in which one or nore of the
cells of the animal includes a




transgene. O her exanples of transgenic animals include non-human primates,
sheep, 20 dogs, cows, goats, chickens, anphibians, and t éikg. éé?
transgene i s exogenous DNA which is integrated into the 3%% Br2U4c |
fromwhich a transgenic ani mal devel ops and which remains in the genone of
the mature animal, thereby directing the expression of an encoded gene
product in one or nore cell types or tissues of the transgenic animal. As
used herein, a "honol ogous reconbi nant aninmal” is a non-human ani mal ,
preferably 2%coimeswal , nore preferably a nouse, in whiche@Bigde@eENOUS

SLI C-1 gene has been altered by honDIogous reconbi nati on between the
endogenous gene and an exogenous DNA nol ec e introduced into a cell of the
animal, e.g.; an enbryonic cell of the anl prlor to developnent of the

animal . A transgeni ni mal of ein at ed i nt roduci ng a
SLIC-1 30 encod\9 rﬁ%‘@?%’l"‘%e WEy sFanedg ’t ? Zﬁg%ﬁﬁ% 19yes 6al%‘seqr 76} 9% zed
oocyte, e. g lbwdmadnuﬁg é]geﬂﬁsfj (See, eg,a’.dnc(wmlll’h&r?zf Red BGBB~5@).?T@%SQ¥5% E%Gt flle A
oocyte to deve n.a.nseu re e er anim e c
sequence of SEd’OlE RT&?‘TBC mﬁg&"t“g’ﬁ%ﬁs Wﬁ?ﬁ’%% W@@VP{U@G@"’G%GQ
can be i ntroductiggersd erossFlaﬂmxgegmt mhspoftlagerg%ﬁmdﬁfau@-ﬁ@gbr&&m{iaga

h as a nnuse

Al ternatively, a non of .a huna ene

or rat SLIGT gene, @g Qﬂ’rs{geaexg%es% r{ﬁh&lﬁlg’ﬁ@gﬁtgsomeg 51‘1)%] i:&‘“’SLI C1
gene honol ogue, withial calshmmkiabo@m& af anb&flﬁ&l?blsbﬁﬁertu%&fheﬁﬂald@@ piiad based
on hybridization to th

cDNA s se nc of 1D NO 1 (descri bed
further in subsSEERSH § e“éﬁ?gg‘&]m%ﬁedmﬁ‘ﬁ 8@ %éﬁ%lc“iﬁﬁ’ﬁé’béﬁ‘gd W‘ﬁ?ﬁ”&ﬁ’i’s&“ Wehuences
and pol yadeny!| athatihe Bisgted Iregunmmy élbrient Roperativelfiitked With BR ehdcdBsae SEIC-P
i ncrease the effici 1 EXRI S|on ﬁf Lhe trans ene. A tissue-specific
b 5 sPiGy

regul atory sequé#fe SRl gepevuch i 9"@3113’ ‘tansreptionally o
di rect t expr ?H)SI sitent”(i.cfa ax&lg&awmemisabmdu@ na:ae&%;tetgsaa @hsféglbrbﬁedd\@}&i : Qe for
generating transgeni ¢ .ani via enb o mani. pul at | m cr oi nj ecti on,
particularly anf%ar’ ess‘ﬂ@ﬁggié"e IB%C“’(H& SO &1 PR A BA gﬁ’t’l“&"rﬁ‘ﬁrﬁg‘t‘ﬂ‘é"}’art and
gr ehdgscrL i l(:j)ed élanemml'cplmaqapameMp&&&hg&ret?exmssgf%ﬂa&xﬁﬁﬁews%& 28D, 30_9
‘bot y Leder et at ent ner. e and in
Hogan, B., Mani ?'éctt}nntgatcﬁ% 1ot fe rﬁ?fﬁ%%n ‘%&"i‘ vel {lyi Boratory
5. Press, Col denﬂogmmgp Sk Chiogene Majrbe acli9R&) by @erddnaxfa pRinotss 2dgtlatoped for
production o Oﬁlh grans eni ¢ gﬁxemal s. A transgenic founder ani nmal can
beidentifie %8“38 %l B of a SLIC-1 transgene in its genone
?nd/or exprfe55| on ofABttéﬂogouﬂreggmdrﬂelbm&ﬂmbeinsatéghﬁcégﬁtaﬁlh&llfmbﬂw SI A
ransgeruc founder aninel can then be used. to %g addi |ona§[€I mal s
carrying the tr3aeegdRSroogarism, sy AU QRFEFVELY ith 30 gpdagenpys g
transgene encodgens, talnsudcﬁhmuqs;mcleasnargaeﬂ lamididpeus teeonkbitueion, evhiztharwdllr ansgeni ¢
animals carryin a a_hg ecogpi nant
ani mal, a vect ogm?éng?hg%&égﬂaﬁ%ﬁ“ ﬂfq ésl%ﬁ{’se ‘fg 113ar8§‘f’ppgp E}(Sﬁ E’FtS’h-[KB‘r a SLIC1
gene i nt o vxmoch5,a72:1@'11ePC'5publaauhntNooW(M1/@666§,tpublum1echahaslmien i ntroduced to

thereby alter, e.g., functionally disrupt, the SLIC1 gene. The SLIG 25 1

gene can be a hurran gene (e.g., the cDNA of SEQ ID NGO 1), but mare
preferably, is H. inohted$idCr1Reooteintamd AntifSIICH Amhodks G gene (e.g., a CDNA

5015 e P, St ST oo AL 836 SR | ©
hf){ml ogous recgmnmmmﬁnéli@tf,@s Me&es pblypﬁbtatclﬂagmemsmtalae foeuﬁe?s umﬁuﬂog?hl e L or
altering an gndggenous. ne. In a preferre
embodi ment , ét%he&ho #0198352‘ r“é% % *éﬁn?n%ﬁﬁﬁuc gnﬁ,cn%g% ﬁDqué%tfhrécaf‘ ©desi gned
such t hat; uponisbletedfromeels ordissupaisiuncs by apploprigte dadfationsclBieGitingene is.

e ont o ot peas AP RSB BE RO i =

oult ' cht or). bApméucndibj' seedmphindanh BNAdechhigyesy s\ llemaiiveo reabmbitannenphesdion, acihd
nol ecul e can be - 0N ous, reco ion, the
endogenous. SLI Cfg]%%aie géﬁs&%lpg%pggé %arn%(g) e e?\ﬁy%JeC% y‘&’"ﬁg{g @f‘hepgde@ncodes

functional 30 synthesistechniques.




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 nati on nucleic acid nolecule, the altered portion -1 gene
is flanked at its 5 and 3' . ends by additional nuclei c%?ggggc?gggce of
the SLIC1 gene to allow for honol ogous , reconbination to occur between

t he exogenous SLIC-1 gene carried by the honol ogous reconbi nati on nucl ei c
acid nol ecul e and an' endogenous SLIC-1 gene in a cell, e.g., an lo
enbryonic stemcell. The additional flanking SLIC 1 nucleic acid sequence
is of sufficwmdength for successful honol ogous reconmoralisbRR4esi t h t he
endogenous gene. Typically, several kilobases of flanking DNA (both at the
5' and 3' ends) are included in the honol ogous reconbination nucleic acid
nol ecul e (see, e.g., Thomas, K. R and Capecchi, M R (198 n Cell 51:503 for
a description of ho nl i i I nol.ogous
reconbi nati on nucl e?%gm m?F cu ?%@%?ﬂ%@é@%@i% vgp-ég%gl ,eoé.lg., an
enbryoni ¢ st em 8istantiallydre¢ ef egliylatyyateriabort athwep conteniinating proteinsfrdns theeelibd ch t he

i ntroduced SLI G gPp¢s conhi whith the .endogenous
SLIC-1 gene ar ghgssgﬁggfcgzﬁ% s@%g., |:il %‘m{g. lg?ggpg%fi@éﬁu%&ﬁl“%%.w). The
sel ected cel | s ehgmicahprecursraerothér ¢hemisals whiemetieorioally syathesivech iheddng(aeg. , a

nmouse) to forgm aggy ' ' 50 e o . . A N,

Ter at ocar ci nonas an% .Eé%?%oﬂaéﬂ%g%wgl ﬁlgﬁﬁf pﬁ&é"@fl ?ﬁg%?b%%} Siden inpwhich
Robertson, ed. theRroteimjstsepagatedofin) cofiplar cobfpodmps)of tha celits fivan whick itis isolad or t hen
be inplanted i N{QRqyaAbisal S e fRster .anial _and the
enbryo brought to°te@%ﬂ?%ggg%°ﬁy%rg8%‘§%§%&é° eogsgbﬁgﬁnggpég%r%i ned DNA
in their germ cesliular materipld ingludes prapaatiens of ShiCHbproteinhawing ddss thah aboat 363 of t he
ani mal contain %@5@# [ il . germ ine.transm ssion
of the transgene. tﬁ S ﬂgg%%%gpgouﬁ@r%qﬁ%ﬁo%%ﬁ%%%ccgﬁg”fnﬁ}i‘il%n nucl ei c

aci d nol ecul 8s, peteip"), maseproferablydess thamahont20%6 of reoSEEC-i prdtein stithadose -ar e

described furt hgktdbBed ; nrent. Qoini on i | ot echnol ogy
2893829 and | BeREPf g‘?ﬁé%’?‘@r‘]%*4’%3%@%0&3%%@@%‘5@@%%1&% Le
Mouel | ec et al . 2bopi$% nowBhUH1 proteini Whendls: SCH|protein\or Kiglopieals dotivedmrtin | St r a

et al.; and WO &g&gﬁ;@&oggﬁg@g@ | s gp 1/,73028
PCT/ US01/ 09469 -49 1n_anot her _f@gﬁla’r%lrsltal,sgﬁeans eﬁﬁ.{'%ﬂ%%gﬁxﬁ\%fgﬁd Frals can
be ‘produced whi BRdiEBNE & chlture medinmaepsegentelass thaniabént 30%omore preferatsly lead thsh
expressi on ofs t Byt ((BHSEERSst @pﬁﬂhg;( G tema s the cre/loxP
reconbi nase syste#1 of 'bact esrtipop adge 1a.%ag§)urt§g’ gger??ﬁpeiog}]ﬂei){ot?%e crel I'oxP
reconbi nase sysP¥PiatidBe e.g., Lakso et al. (1992) Proc. 5 Natl. Acad Sci.
USA 89: 6232-6236. Anicfluf¥ 3iBitsniaily fed ' LS. the FLP
reconbi nase system of Sacchar ogzcgs yce.r ;3?%%@@@%%@5%&5 .lcal31991) )
Sci ence 251: 135chides:preparatiops of SLICkroteindn which He eratsin isseparated foma ciemicab gul at e
expressi on of t fRcirRd\GrBREcheAbaWhith RVl éf%ﬂ;é digpg poth -
the Cre reconbiﬁlgge,and a seel ected protein ar ggthr.eg ul r%%ﬁgﬂ&%hihng?es can
be provi ded #hr eabpdiment the)anguage 'substantistly fres of ghentirad prepyrsors greother chamiicald"s |
e.g., by mati ngijnkNBest 610 SEt. 1'Bbis; h%ﬁgfé&rﬁ]ﬂ' j X ncodi ng
a selected pr otleni n,ar%ébtaﬁe otoher c%a’inni ng a tr anagblg%géedﬁ%gﬂi%%g&g&
- reconbi nase. ' eieBi@kpissurtoror pomSHGeshemicalianue preferablyrlassshaiabaut 20%d her ei n
can al so be pr oghedl ofd d? Hlod-SLICTE iR A8l ff 'f@sﬂlyi ot et
al . (1997) Nature | 3 85:810(-)813 and PCT | nterﬁegérfona l%aa |E£:%bttll|t%)dr:ANos.
WD 97107668 and*hAmigtpiecrsey or pep-lICe) chepgicals) and mestgreferably; ipsstharcaboat 3% f r om
the transgenisc éiinidal preamsoRr heRbatathaflaiknduced to exit the growh cycle
and enter Go phase. T%e ui escent cell can then be fused, e.g., through the
use of electrical ptﬁ%‘?@d ered. anbiglagiedlly actig potioy't of afSLEGH! grotein inchidessf  t he
sane speci es 1 gt 6fh JUNE-1ithéis GABh pliburdst bl boin | BEROPL T UCT e
oocyte 20 is then cultured such that 1Tt devel ops to norula or astocyte
~and then transf®Bplegtie and anwaSElH1 agleale. Biologicallyfagtivegrortions ofid SLICHeprattihs pr i ng
borne of this fraR Qs SmAH i Aninaki : : Aginal. from which
the cell, e.g., -thg‘?%égrratipm%gl“?| 1a||nm_| ﬁ‘?é%?%%&%%&“@ii&%ﬁ@ceafﬁegwé
“Conposi t i ons325fmeheamive aridpequerteof tie SHIGrb protsir, e, the amipoenidseqénddl | C- 1
- proteins, and aﬂbﬁvg’.u@éﬂﬁﬂbﬁi?%ic%ﬁmﬁlﬁéﬁ%aiﬂo%{fﬂaﬁ&et}ﬁlﬁh §I§Itd'_iict|_ve
phar

conpounds™") of the. invention can be incorporated Into ceuti cal
conposi ti ons . suPPRissEnd sribieast eng astivitypf a SIHGr1 proteio STypiceiss biojogically | y
conprise the nucleic acid nolecule, protein, or antibody and a

phar maceutical |y acceptable carrier. As used herein the |anguage
"pharnmaceutically 30 acceptable carrier” is intended to include any and al
sol vents, dispersion nedia, coatings, antibacterial and antifungal agents,
i sotoni ¢ and absorption del aying agents, and the |ike, conpatible with




22 Cctober 2004 WO 01/73028 -50 PCT/USA /09469 agents for pharnmaceutically
active substances is well known in the art. Except insofar as any

conventional nedia or agent is inconpatible with the act use
thereof in the conpositions is contenplated. Suppl enent a%%@%@gﬁ@gmounds

can al so be incorporated into the conpositions. A pharnmaceuti cal
conposition of the invention is fornulated to be conpatible with its

i ntended route of adm nistration. Exanples of routes of adm nistration

i nclude parenteral, e.g., intravenous, intradermal, subcutaneous, oral
(e.g., inhalwoioemye2s t ransdermal (topical), transnucosal, pefsdiRedss!

adm ni stration. Sol utions or suspensions used for parenteral, intradernal
or subcut aneous application can include y§§ following to conponents: a
sterile diluent such as mater for injecti ) saline solution, fixed oils,

pol yet hyl ene gl ean dofa2RY ol i her etic
sol vents; anti b%/tgtg%aﬁdm age % gﬂg‘ﬁm gﬁ‘?@fﬁj o°ﬁ‘8f"° Wﬂ%‘ﬁ%gﬁ 5ar abens:
ant i oxi dant s suwrhteinse g.amoduliding srgualcﬂramduamdj RBGIbl assbéiation with e @tdsmetagent S
such as ethyle et uf f er ch . as a tat citrates
or phosphat es aﬁgxggaeh%?émf%r% ?Q%lcaﬁa%l ‘gfeasi‘:l.éti@ﬁ?"fﬂlf?‘ YREPIS di um
chl ori de or dexwhiok, fopetamale, 2&330,(1!]5u4ﬂ, éil SVM 1msaqootazgnsoases7s 200, B¢ch as
hydrochl ori ¢ cac arent.eral rati.on can be
encl osed in arrp(gq?&e%é, gééggs'g% r“ﬁ?ﬁd?@y Ve PORHOPY ‘efa%é‘i(g?ﬂ"é?‘%"%e of
gl ass or pl ast |uscdmangalaﬁedevekmingcagemwhmhma&ﬂauaSBiﬂ-EmEdiétedéutﬁﬁji 3hl e use
i ncl ude steril ubIe or dlsperS|ons
and sterile po ers H%fﬁgnaf@?%"}?ﬁ gﬁé@ﬁ @b °36? @P’lqrée
i nj ect abl e sol wadhesian. or di spersi on. For. int ravenous admi ni strati on,
suitable carriers i d S cal .. sal.i ne tati.c water
"Crenophor ELTM (BASE‘%'%a?“s'tgg%“antyaB%y’)g‘%lﬁ %“HES%%‘H%? %Iﬁf?H‘gietPt“é‘af‘?%lStSPBS)
In all caseslp tdléeastonpmunomceptmyrohse-wsedacheatbﬁ@h&hdubﬂom ofletli d to the
extent that ea oty i exi be st abl der, the
condi ti ons of frmanég ?ﬁure }% “%%‘tvé’fé‘éﬁan%f‘?ﬁt%‘ts°§§“%F°é%’é?‘§8§°%£ﬁ%‘ﬁ t he
cont ami nati ng awepasad hyfrecoinbineutterhnigsesand exaluard firant efmdie 8fthe fuitfbinal The
.carrier can be v i.on nmedi um contai ning, for exanple,
&tﬁl‘f}l:s {tinale éi'téﬁ%r& .

wat er, et hanol exa gI ycerol, propylene glycol, and |iqui d.
pol yet heyl ene gI ycolhaan&nbdtanbodhne)nt, thaﬂLlculﬁrabhehamm@mﬁ@mdtéa@Ieﬁw‘ The

proper fl uidity, t i e use of a coating
such as IeC|d‘t hlsrltlg% ghcg maii elﬁgt{rﬂtlgledl% 8 ’?tgggﬁc ﬁf{rgtg i“?’@afgﬁagé in the
case of disper sldmtwdrl@lSEQ 1D NO: maadmtmrsuha‘faWnalacnvﬂyef/mﬂpﬂo&deSEQhB action

of m croorgani §§8..C AL Lous tobe 2004 VO 01/ 73028
-51 PCT/ US01/ 09469° %t cterl a?g %‘ ant | e&nga *’gﬁ‘gﬁ‘ Bhor BRAEHReE!S,

par abens, chl or”élﬁ‘eﬁcahfeﬂmdﬁhemhbsemdmvc Agmmglhlummoﬂsedmboam:ﬁ,he li ke.

| n many cases, ent _
exanpl e, sugar SSLI)%:;!Q&@E S Suﬁﬁéh%ohﬁgée@%%}ﬁﬁg Sggge?'g‘fnce %gm‘gﬁﬁ%n de in
t he conposi 20 or9S? oﬁﬁé’e&'o%b%i%p&Df/«a&5‘36,f90f/h§5%rﬁ]6é’o:19&%1%V@@ﬁ%msmbreons can be

5 brought aboutldgﬁﬁcmr&fg llPQIdi‘ the conposition an agent which .del ays
absorption, for exa al um num nonost earate and gelatin. Sterile

i nj ectabl e sol ution datnnmmethpp@mtlddltibjyoﬁtwoampmraaldlsmeﬁcbaaor@ftwmdmrmound

(e.qg., afragrreaggd i SLIC—l anti body) in the
r equi red anount sg%"nﬁca%:)drw(c);p% %é&taf‘e ?IEII  SRIPASon PUrRQses (7 20 B of
~ingredients to cenbmtrattmﬂ ml@merbog;eofraéiqslancwsecéudlahmmmbynﬁdldtd aidd

sterilizati asi,mg] n Ll N t he
active corrpggnd | nto a teqrqéi % é‘ﬁ nﬁﬁﬁdhﬁgiﬁﬁm ns k@?g&é‘% %rpgrm on
~medi um and the cpeqemoeaurm ¥ #m%mxbm eg! mﬂ:@amfmm:bmd]uaheve I'n
the case of St Sighéd GHUkoh Rirmblieis Bl BARSH Py IS Bt oot 20! ©

solutions, .the preferre preparaf on are v
freeze- dryi ng vmeferbly atleast 5006 eaemvdptefetﬁbbt dw:astcﬁﬂ%,/mdlemgrme prefergdlyus any

addi ti onal desi Ea‘§97 o dj t erile-fi .ed solution
t hereof. Oral clorrpods/lpt%lb%hés%é’ efrrtﬁa%lq% J ereé%e e'“(ﬂ?rﬂt‘t‘ha‘l%’?m%an edi bl e

~carrier. Théy ceeentsequensk t;stdeLIﬁ?-bshmd)aunqumné efSEQ) IDA0R hevite3l 61 abii
tablets. For t %dQ%dﬁgé Gt lgjstﬁ’ glleferably at least 126, more preferably at least 158, even more

preferably at least 190, and even more preferably at least 221 or more amino acid

(

D



t herapeutic adm nistration, the active conpound can be incorporated with
exci pients and 20 used in the formof tablets, troches, or capsules. oral
conpositions can also be prepared using a fluid carrier f use as a

mout hwash, wherein the conpound in the fluid carrier is PetaberdOdt v and
sw shed and expectorated or swall owed. Pharmaceutically conpati bl e binding
agents, and/or adjuvant materials can be included as part of the
conposition. The tablets, pills, capsules, troches and the |like can contain
any of the 25 follow ng ingredients, or compounds of a simlar nature: a

bi nder such swonsnecrystalline cellul ose, gum tragacant pcqfystifdosdol N; an
exci pi ent such as starch or |actose, a disintegrating agent such as alginic
acid, Prinogel, or corn starch; a Iubrican% such as magnesi um stearate or
Sterotes; a glidant such as colloidal siliton dioxide; a sweetening agent

such as sucrose 9k, saccharin: .or a flayoring agent such as peppermnt, 30
net hyl salicyl atregs,ldugsrar?) - FPEYBP XmS‘d opfipcliptides st eorrepgonding eapg - 52

PCT/ US01/ 09469 [cid pasitionsios huciotide posisions uikthel doftiparell NWieR PO e First

delivered in the form.o f an .aerosol s r?fé, from pressured container or

di spenser whi ch “CBRIEIRLcuPed by ‘fﬁag‘eﬁpg‘}? {daeridue gr gucleotide ashesqerpspardingir bon

di oxi de, orI a n@bsiﬁérﬁgrthe segomtl wmmce,gm'nnhaﬁﬁaaﬂda Bre(idéhlti&il%@th%oﬁgon (as

transmucosal or sder nal neans. .Fqr Jranspucosal or transder mal

adni ni strat i o%, h%ree%&mr”é%cé %ﬂﬁ%%‘ﬁ?‘f“étlga’?@ t‘ﬂ"F@“’g]é&F’t‘tit%Pm’an agid opmiiclpicacit ar e

used in the forthéradlogy). Thepbrca identitp béteechitte WRREGRhCY idd aNdtioh Bfthbe art,
adm ni stration, detergents, bile

and include, for example .for transnucosal !

salts, and fusi P%légg?ﬁﬁ%ﬁafvﬁi&'ﬂ’fe%‘.mgﬁé & FRaERhees takinginte aqcpunt thsmumber be
acconpl i shed t hrobgapk, dnll ehelapthadf efhpap, whivhgéd t6 be fitBBR2A fo? bptifal afiffment
transdermal adm g&%b‘&(?%’iqgn, the active to conmpounds are fornulated Into

oi ntnments, sal ve creans as generally known in the art. The

conpounds camo al so bEhexospadisetl of seqidiesfatd dBteminSHRETPelcertii®atily Befheen ol N
conventi onal suggosi tor%lbbases ch as cocoa btcjaét er%%g]g ot her gl yceri des)

or retention enénBe ot P& AMPERFT yilne s matbemafical algorithm. dn apisferred he act i ve
conpounds’ ar e plempaﬁm&tyﬁlepcmﬁﬂémilt)sbdtmmwAd:in@ﬁdid@?heﬂc@sﬁs@&&&ﬂiéﬁd agai nst

rapid elimnati g hody g, Su .CO r.é/)‘u | ease formul ation,
“incl udi ng i npl a%%kgé{é]%@e%icr oe g%%%g{ézo‘l?g?li @&} §‘§ {@Qﬁ algppthagvhiean) e,
bi locorrﬁazI i _b':je p bhs/reen 'mcazrgcrrgﬂadainusth_ ddGAs’qmd’grml in&lﬁeh&dll 6 R6AWdr Elyick@é%@%ﬁ)le at
pol yanhydr i : ) acid..collagen, polyorthoesters, an ‘
pol yl acti'c a?d.h 9@%’4 %f%%’ga%ﬁ} or ?“é‘ﬁ%@f’%ﬁh&dﬁaﬂg’ﬁw |t sed eam  pe
appar ent ltlo tpowi@kcbﬂlbem, iz 1o,m_e6,arrt4-.agcrkl\1|;§nmgﬁrghsa5fs,1&,63;14,@:, 8. Ihﬁyath ai ned |
comercially fr I ation . an va Pharpmaceuticals,. Inc. Liposona
suspensi ons (i ngﬁlﬂﬁ%ﬁ%ﬁ%’%&%@?’?’é&&?@ﬁ ‘?@“V%W%W%&clegu%s?we%ﬁﬁcl onal
anti bodi es to videtaimigadiusige e )GARprogrhus dn the GUSadfiastre phahgr@ribieal | v
acceptabl e carrigt. 25 RRaLed-aEcor di ng to met hods known to
t hose skilled 2%]8%5% thgg' %??@Psé&aexang%g?&%@ &@g&ﬁnggmweggfgﬁ%gpe% No.
4,522,811. |80 J0,058@andA lbggﬂaf weighttof .20 8L, S,CDer.ijmbthE&nﬂfoaimeﬁf, ﬂ‘g@é@a?er al
conpositions in; j r . adm nisiration and uniformty
of dosage. Dos aéeﬁﬁlg??d#(yrt&noaag‘ Ht?s?ré' oﬁgl%gﬁ%tﬁ&rsg‘iugf‘%“ f%‘*‘%ﬁ?@?‘&ﬁ’lﬁ}h"di screte
units suited as algotithurof EdMeyegeand W Millae((1988)j Gooiput dppicBioat. dell-19p&hich Rist
containing a pr . ] . th f actjve.c ound culated to
produce the des?%gﬁofpg%g%éﬁtplﬁ{é@%ﬁ 0%‘”%{:“’5@88?%%1(}8@?’%@%}@@ bui r ed

- pharmaceuti cal sidietable;Hgap dpgthipbialtyof 12enfl @ gag fepaldastage unit forns of the
i nvention arsg di.ctat : ' 1y dependent on the uniqu
charact eri st ?scs of tﬁg nﬁ%ﬁgn?\@/gd %%Jr?%%‘ﬁﬁ"q“c‘g? ‘%@3&6%9?“*2'6’6&"%36%%@28

used as a "query sequence" to perform a search against public databases to, for example,

identify othglj family members or related sequences. Such searches can be performed -

using the NBLAST and XBLAST programs (version 2.0) of Alischul, ez al. (1990) J.

Mol. Biol. 215:403-10. BLAST nucleotide searches can be performed with the

30 NBLAST program, score = 100, wordlength = 12 to obtain nucleotide sequences
homologous to SLIC-1 nucle_ic acid molecules of the invention. BLAST protein
searches can be performed with the XBLAST program, score = 100, wordlength =3 to




" can -be used in

PCT/ USO / 09469 -53 and the particular therapeutic effect to be achieved,
and the limtations inherent in the art of conpoundi ng such an active
conmpound for the treatnment of individuals. Toxicity and tﬁﬁé B{gut'

ef fi cacy of such conpounds can be determ ned by standard "phar
procedures in cell cultures or experinmental animals, e.g., for 5
determ ning the LD50 (the dose lethal to 50% of the popul ation) and the
ED50 (the dose therapeutically effective in 50% of the popul ation}. The
dose rati o between toxic and therapeutic effects is the therapeutic index
and it can b¥0MfF#aksed as the ratio LD50/ EDS0. Conpoundscahiseimegeshi bi t

| arge therapeutic indices are preferred. While conpounds that exhibit toxic
side effects may be used, care should be tgken to design a 10 delivery
systemthat targets such conpounds to the site of affected tissue in order
to mnimze pot ebthihahind A6 SQubte Rl | reduce side
effects. The da.i.a oht ai ne gﬁomthéﬁq:%bw%usﬁi%rlzprg@g’a@@&%ggyﬂﬁew 2090y, i es
pPhRiA-gR ﬂ&n&e?fa#g@lapar@@tsmgmsmﬁamé BLAST R bsutilae
dosage of such Mﬁmﬂé}ﬂiﬁmﬁs I ating
concentrations that incl udeaﬁlée}ragtggﬁ\?\nj%ﬁ'% H? %1?@%63336?3% %?‘ The
dosage may vary"¥ BkAS] and Gapped mgﬂqna;ﬂmldefawepaimageofthemsm{,@yed

and the route Ofrogdiih U(EIEASXF‘addtNﬁIL cftr&r nd u t he
met hod of the inven glngs t he therapeutli ca “@?&??ﬁ%déb §5ﬂm51@1gov
estimated initially FWF’&?@PI“JSQBW("WF%SH%]a‘;lEmﬂN ot fisionipecteibe Ausedihatind i n
~ani mal nodel s tzOSHChl'QHﬁwﬁ foleint! o fulign %?d‘%o@g‘-ﬁg% range that

i ncludes the | Pﬁﬁ& tﬁgoconcentrat?ljgn of ﬁgé{“ % B?ﬁgﬁ d which
achi eves a hal fORELiYSlitiser 9 spap ShiC ofPolpapSidenan "Sisl Cellopadypeptielt réfers aed |
cul ture. Such -ipel heingEa hniifo e gl DEs t de erm e usef ul
doses i n humans ygﬁ!\s/mgfs |n§pl asma ma l%)éeacrreasﬁ @S‘?‘h XA e 2y b§°hi gh
pfe][fO{ mance ¥ i{i o m{ap ?@£¢MgMMmmdsemfn®peutl cgl ly )
ef fective anou n@§poﬁﬂ' 18iaMrddé oK Stai ve dosage
ranges from about 0.001 tg@ﬁo;ég li)s‘alg’d!;/ wel nghom(ﬁo Oélrggtﬁ élglg%{]{’mb’"bl to
25 ngy/ kg body \ﬁeﬁgﬁﬂm g ‘ébgmc-bpmtemﬁnﬁ@vhl@hkgerbedﬁomght
~and even nore rxaﬁéefaadih&eﬁ isth. tvom,]iQ 81K mg/ kg, 4.
to 7 mg/kg, or 5 toe rTH ody vvelg a gfuglé?HQ’gg“ Filﬁéba}l%ol Qwygpude
appreci at e t hat®R&PreoRd foft g agorigy o ‘hﬂlﬁfehhfetel#e I@I@)m@sed aqbndneeht,ta)
ef fectivel y 15r eS1C4A fasidy Rétkin com ﬁﬁdéﬂhtﬂ&s@&bf&ib?c%@y i&,{}gg%oqg 1 dfQ diheseverity

of the disease or .disord revi oys treatne nera hea th and/ or
age of the subjPEgf™ '3&?& tg?rﬁ’é ergrdembedimeny & Skt fusion proteist comprisestatrientt of -a
subj ect 22 Otwobiolog@llyeckfd kot B2ESEICTI WS WG e AN idlei the tem
therapeutical | y ef fecti.ve .a a_protein ol ypepti or ’an |B%dy can
i ncl ude a singl @?@é{g‘?'ﬁﬁfﬁi r‘“tewgf‘blﬁﬁﬁart?tha’é%ﬂﬁ[ﬂﬁcll Rﬂéb@em@@ndésnoti- :

treatrrents | n SAIQH pblypeptide &y RBE Ri-frameIsIBd body,- _
pél e36Bich e %&5@@5@% M@élppfgﬁ 4B oy

protein, oI he r e of bet ween about
wei ght, one bg?uﬁgrt %égi ’g(g ofiika ALIC- Lk molypeptidecks, pref erabl y

between 2 to 8 we e kBor examipsle, mﬁeeﬁx%b&m&%&ﬁﬁi&nﬁfb%ﬁmidsq_% pand even
weeks. It w al so be apprem at ed

nore preferably for. a

that the effec |°\$°eml&c‘)@géléhﬁugnltﬁeﬂwaﬂ’rfﬁﬁeé%me Erterminus 9Ethe GS' used f or
‘treat ment rray smcmdnmoﬂmeemmﬁmexﬁ,\tﬁa’ﬁﬁl BRI iS £ TS

treat nent. %ngi ncgg/ r%?fét andpbecéneTg%gﬁ E%anﬁ)g%&%r%
~results of d| agnostl ¢ a%“é""‘é '8 torl7setences.«<igs 2 Tipsotpingagdsee i nvent i on
enconpasses2%agErdmspled)i duehﬁﬂhh@hﬂm@@ﬂ&%ﬁit@ékh@h Bﬁdﬁ'ah&/or&@e[cﬂ&%ﬁ may, for
exanpl e, be a §eg§m£ rrgh L For exanple, suc nol ecul es 1 ncl ude,
but are not i E@J ti des, peptidom netics, am no acids, am no acid
anal ogs, pot ynucl edhmhﬂmemb&mm,lwld@p@ﬂmlwsmmy n{oﬁsgféoq&ﬁm%grﬂ”c' eoti de

anal.ogs, is or ani ¢ conpounds (i.e, . er oor gani c
and organorreta d%}" FFSP %P%dﬁFWiﬁqﬂsﬂeessnmmbout
10, 000 gr ans pxmt mﬂ’d)eemfwﬂﬁfuuﬁ/o@l&ectdﬁeﬁ mxe-mmma@a%emmugﬂu& Jrg! ecul ar

wei ght | ess,_t bout ans per nole, organic or 1ngrganic conmpounds
~having a Oe(r;%teégl ﬂﬁ?ag %“’Fhan about 1,000 grans per nole, organic or .

i norgani c conpounds havi ng a nol ecul ar melght | ess t han

i"cal




20 about 500 grans per nole, and salts, esters, and other pharnmaceutically
acceptabl e forns of such conpounds. It is understood that appropriate
doses' of small nolecule agents depends upon a nunber of 4 %de“ n the
ken of the ordinarily skilled physician, veterinarian, or researc

doses) of the small nolecule will vary, for exanple, depending upon the
identity, size, and condition of the subject or sanple being z5 treated,
further dependi ng upon the mute by which the conposition is to be

- adm nistered, if applicable, and the effect which the practitioner desires

the smal |l nol@selBek0 have upon the nucleic acid or polypsRidsdfossde t he
invention. . Exenplary doses include mlligramor mcrogram anounts of the

smal | nol ecul e pet kil ogram of subject or qaarrpl e weight (e.g., about 1
m crogram per kilogramto about 30 500 mil1"i'grans per kilogram about 100

m crogranms per kilo out 5 m | ki.l 0 O about 1

m crogram per ki l og?tlfﬁ%eaaﬁﬂ 1 RIP{eip ‘lrthg %\E;i ‘8&%“‘1&‘?"8@?’5"%}“% i's

Cct ober 2004 WOpBdrmi@Riéil eduipobiGidisldbd ddrhifidEied ko subjecivn vivol fl'HeSBItDDﬁ:sfbh at

ol ccal e it h r epetcte B Fr T die ot ANt b e L6 Sich
appropriate d?smlomtaﬂsﬂatwmmaﬂemmmuy hﬂﬁ&&&&@ﬁbndﬁ‘&ﬁigtd&ﬁﬁaﬁ&d By,n. I Wen
one or nore o S..1 S eamnlstere t anlrra
(oot A hurmh) Tt gl pbeand A R one egp Sngdepg eSIGH prpiein

pol ypept i de or iiiidahisreputorbfalie SILIC-1i gane; aid @n,abamnhy@t-ﬁmmmmhﬁﬂiﬁwman, or
resear cher % g ﬁ(_] nﬁ? prescribe a relatively | ow dose at first,
subsequent |y |n(? sk Ep B dose until an appropri ate response i s obtained.
In addition, it is umebedrammmm-ﬁ;mb@mmlofthemeﬁtﬁmloeuaéus‘eaas any

PRI Ul B a0 T SR8 e SRSES MRRRR TSI bt GRS g U 0
gener al heal uf, agdamda’ecmny‘ﬁdsasls ®tidatifytthdecaled vhich inhibiitethd inbaeactibn of SLIC-1

adm ni strati on, rs??_h l%& adm ni stration, the rate of excretion, any
drug conbi nati oﬁ“ & &‘ %tFee of ‘expression or activity to be rmdul at ed.
Further, an anti bodny(eferanyc a§bien! chibericn fsiomyotdie ofthe jnveationds prodwed by
.therapeutl c 15 oL OXI ! I tic

radi oactive met gg“%%mm ﬁ?@?ﬁ%& e@y?%rt“ IRt &%@ﬁ? %%ﬁ)g?gg?ﬁ}ﬁeagent
that is detri rrerdtf&lrentpolmbﬂidem&mmph:ehgatm:ﬂognﬂm inafkamhe in@ydonddned wish n B,
gramcidin D,_ethidiu

d
t enoposi de, Vi nc?’i‘vg?tfoﬁgjqec@nﬂgﬁs erre Iﬁ%gl fogﬁgi%%?%‘r'cgg’io? e er-egdethor ubi ci n,
di hydroxy ant hr aarmmxﬁ:rdlgmonmmimmnbmmmgmtbhtmfyﬁddftﬁor ﬁmimpmytamimp

1- dehydr ot est oS ucocarti co ne..l elhacaine Ildocalne
gﬁ %rm of cogcsg/c oy gpriage a{aﬁer en%ﬁ.lav’lp é‘peu tic

pr opr anol ol , onmyci n an anariogs ot EoP
agents incl ude ubdﬁsnraiﬂeaommg dnd entyewti¢ hganmntfnmttlaﬁneinbd)chmenﬁtethgﬁ;slon gene

met hot r e.Xat NG aI 1?&?&%51&% Bﬂgdnv?nutogm ?egﬁiﬁ ﬁ%lg?%éﬂt&gﬁtg | 2 Bmﬁ'tgsrtz%ur aC' !

decar bazi ne), ng agent e.g., m ne
chl or anbuci | 20 nélllpm&wb',, PCB ampkfidatien QfBthﬁagrxlammcdndtmsmndleut(lﬁiﬁgI@chor

& “and o1 o i cn ettt et olipRARARY B dlons RELERHS ShiRehllys B TV 0
(e.g., daunor ublﬁtagmer(téwhd:emhyub#aqmmmbmm)eamm&romldhdud genpranatchimedti cs
(e 0 adact ] O\l oL br BB FE byor B MG bl B h g8

arithramycin ( ent g., vincristrne an
- vinbl astine). 3catdlhbhltﬁhljew§aﬁoes 1892) Mordoveramdny erpresaioniyectors @ct commeroiadly f yi ng

a given biol ggi I d&glt o] d as
limted to c?gsg?%la};lgaﬁgm cd él@ 895‘%3’3@46&%&15& t‘ﬁ"’g&dﬁg R%E’ Z drug
noi ety tray be anqmrlmgauoielmclqwhwpelpmddmo such2n exyireshion v@mztumlhemaﬁ -56
PCT/ US01/ 09469 moxetylslmked in-frame to the SLIC-1 protein.

The present invention also pertains to variants of the SLIC-1 proteins which
'-_functlon as either SLIC-1 agonists (mimetics) or as SLIC-1 antagonists. Variants of the

30 SLIC-I proteins can be generated by mutagenesis, e.g., discrete point mutation or -
truncation of a SLIC-1 protein. An agonist of the SLIC-1 proteins can retain
substantially the same, or a subset, o_f the biologicai activities of the naturally occurring



possessi ng a desired biological activity. Such proteins may include, for
exanple, a toxin such as abrin, ricin A pseudonbnas exotoxin, or

di phtheria toxin; a protein such as tunor necrosis factor

al pha-interferon, beta-interferon, nerve growh factor, praPSiPRer 24 ved
grow h factor, tissue plasm nogen activator; or, biologlcal response

nodi fiers 5 such as, for exanple, |ynphokines, interleukin-1 ("IL-1 "),
interleukin-2 ("IL-2"), interleukin-6 ("Ilr6"), granul ocyte nacrophase
colony stinulating factor ("GWCSF"), granul ocyte colony stinulating factor
("G CSF"), owomumees growth factors. Techni ques for conj ugatriuse/e48h
therapeutic noiety to anti bodies are well known, see, e.g., Arnon et al.
"Monocl onal Antibodies For |nmmunotargeting Drugs to In Cancer Therapy ,
i n Monocl onal Antibodi es And Cancer Therapy, Reisfeld et al. (eds.), pp.
243- 56 (AIan R. ) I Ant.i ies For ug
Dol 1veryn, i Compobt PLIESLprotie)n Siaomb AR LIC proseip HBRBE por el
pp. 623-53 (Nartbepcmkefthenmrallnmgfmmqfehe S1AGt] protelipn bfafor example(X

B of ogi cal And TR EARE ‘IT BRI O ey bR . Py 075506

(1985); "Anal ys$P§°1ﬁRb19l9Igtc effqptg cmhqgheltqdrbuspeunenmﬂa vifiant of limitepfatiétion. Use

O Radi ol abelsed T , | onal i bodi es For
Cancer Detecti oﬁ%gﬂfgﬂmapy Bal d EOfa&%a%tha(‘}aaan’Y?m’g 2 st %%ég&iG (Academ c
Press 1985), anbiolpiselgetivitiesaff the natnrally Pecwpring-foimpof thepto@inttms feviersidraiRes t | €5

O Anti body- Tox mapeel

Al ternati v)e/I Y, igr?sgﬂﬁttaﬂivﬁz%ﬁ “be c%%%ﬂ%g%@&%%gﬁmga&rfﬁﬁ orm
an anti body heter ocdﬁP’@W‘@dwﬂHé@wiSbﬁdSb«yC$@gﬂ¢mwh1chlﬁﬁcu&edseiﬂier8bm— _
4,676, 980. The p tﬁ?@h?ﬁﬂ@? Q{gohgn&{heﬁﬁéduﬁed a%ﬁ%@gé gzﬁrggd into

vectors and used as gene rapy vector er apy
del i vered tol0 0%11113}3&5@1 Iipyraries of mutenisyd g, trunpdtion vetantss of ar§I #C 1 ipdotein fcﬁ:cal

admi ni stration aéag%%[%ﬁ 25 stereqtacti ectl on
(see e.qg., en§€lfe'ela N ag ?%ITID roc Aﬁagl)ty 89é( '?0.&5? agpucggegli The
phar maceuti cal ‘éﬁmwlégc@mdg}wmmbmwaﬁiynumn@tsatﬁanuuh&iéaﬁtﬂetdne gene
.therapy vector, ajdis 0 j ow rel ease
matri x in whi ch thea’g%‘%g%ggg’?'\iﬂeg?'ﬁ%ée‘ﬁ?@@.éh at (ggﬁd%}y&%er natty \*/”etfy, wher e
the conpl ete gebfPrefiredkys for gxamnle, ewmab@ﬂpﬂm@tue@amxmmsymheum r econbi nant
cells, e.g.,1s ebligdiicledlides 5@%@ Cant

i ncl ude one or m)g(rae cce | %B?%n%se&d&%ce%%c?%‘i b%étﬁgé\}gf °?°§§é't%té%‘??

Qct ober 2004 VU%&?“%GBZ%‘P@SFMPW@MWQ%@MWOMGWas st ofda:gepo& ti ons
can be incl udedfukibn profeft3 (&%, nféfpha@@-ﬁﬁ%gﬁ gfh@ﬂl %%Edptf%ﬁfé ?Eéél b dWherein.

instructions for admnistrati tho nventron 5 The
nucl eic acid np%ﬂ g varistynianetiods whisk eaaybersedsp produes, libeaties ofipotehiiad SBIC-
described herei DvéRfts h‘@m‘éﬁﬁ?edeﬁ%’l%oﬂfcleﬂ@&e% enéeh%htﬂ%cm dgiPpp hods:  a)

ve

screeni ng assay b) predicti I Ci he . g., diagnostfic assays,
prognostic a&sa enemgepgquﬁalcgpqn,he@aqfoqqe &I@a“mﬁeﬁﬁﬂmu@qmemd:&@ and

c) methods of L gyRedT e fh6n ggaedtlﬁte&a%léﬂrﬁtmﬁe&o%%&h@%k@ (%cgéxtel%gscri bed

herein, a SLIC1 &rot eip of the invention has one or nore
fol | owi ng acti vi%t nes(’ﬂ‘)wﬁ fax @FH@E’PW& ipjopsymixtyse of leﬁhqsep!l@G@iemOdingecul e;

(2) ' activati nge desiitd st dFpIRAGN SENE-1 SéRIBRY tM&H&ﬂwsﬁﬁﬂe
modul ati ng a PSG.- 1d§5e&1dent Si gnal ﬁ(gnsdfjctl on me)raul ating

“intercellular o c8 81e knoywm inh ﬁb(s%@aﬁa@s&MdﬂséhTederMﬂQB
cyt oskel et orps (I@km%ﬂ'&ﬂ (4984)9n§£|1€lev oAl etﬂr(?bﬂésg&% and (7)

nodul ating cell gratl on. - The isol ated nuclelc aci cul es of the

i nvention can bE@3i%¢ Ikere gl @)?W‘@lewt@'ﬂ{es Hifess SLIC 1 protein (e.g.,
via a reconbi nant expidRRRhAbrRS Wn@oh&@ﬂccﬂnjo g?eg{:éh%&ﬁ%e

appllcatlons) to detect SLICG1 rn %@y In-a sanpl'e) or a
- genetic al terat‘ISBCI\mlgﬁ“WY@e&atgbﬁP@)ﬂW I%@@grggms @t_$®emnamd| vity, as

descri bed. fotI'bﬁbse&ibh%ecﬂ_&ﬁ)f%agtsjoﬁsgf@!lBﬁ)t&?g[ataﬁelé% %Lgﬁ,g% ?' sorders

characteri-zed by .jnsuffcient 20 or_ excessiVve product
“substrate or? pr%ﬂﬂ&ﬁ%@cﬁﬁa@@@‘ﬁnbﬁgﬂwm tregting 8 deble aynnded RERSLI C- |

proteins can b%@gﬂorgsgm.pw uc%géééﬂ,ééra% bstrat es,
activit y,

to screen for drugs or conpounds mhlch nodul a as well as
to treat di sor eFEeORarsRHrozencpperimologrle; dengsringghe doublestinded PNAaduct i on of
SLIC- 1 protein or production of SLIG1 protein forns which have decreased,
aberrant or unwanted 25 activity conpared to SLIC1 wild type protein
(e.qg., P-selectin glycoprotein 1igand associ ated di sorders such as

i nflammatory or i mune system di sorders (e.g., inflamatory bowel disease,
ul cerative coli ti_s Crohn s d| sease, I eukocyt e adhe5| on def| CI ency I I

T o, o, o




22 Oct ober 2004 WO01/73028 -58 PCT/ USG/09469 aut oi mune di sorders, and
neur odegener ati ve di seases (e.g., Al zheiner's disease); hemat opoi etic or

t hronboti c disorders (e.g., di sseni nated intravascul ar co b anem' a,
| ynphoma, | eukem a, neutrophilia, neutropenia, nyel oprol |

di sorders, thronbocytosis, thronmbocytopenia, vonWI I ebrand d| sease, and
henmophi lia); s cardiovascul ar systemdisorders (e.g.; arteriosclerosis,

i schem a reperfusion injury, inflammtory heart di sease, restenosis,
arterial inflammtion, vascular wall renodeling, coronary mcroenbolism

congestive hgafoied | ure, cardionyopathy, coronary arterpcriSiobis
vascul ar heart disease, angina, hypertension, mnyocardial infarction,

coronary artery di sease, and at heroscl erosj s) and cellular proli ferati on,
activation, adhesion, to growt h, di fferen’[% atl on; or migration disorders

(e.g., carcinomg, sarc I eu enesi.s .and et astasi s;
and hemat opoi et Eatg?ﬂﬁ/ ‘Fq“giélsg é’gﬁg g’é ﬁ‘ de sepse/agtisense
embodi nent, t hep@ﬂ%ﬁ%ﬁfﬂlﬂhﬁﬂtﬁﬁﬁkb@ﬁroﬂﬁ@! rdﬁﬁ»smg GlhglE b@anuédqmaions #6m Rtbimel
nucleic acid an ot ei n nol ecy tbgﬁpgcq i dent | aﬁ%a t her apeutl c nolecule to

nmodul ate the t ?l?ﬁ'a?‘?aBﬁe"b the yegulting fragmsptdibragy into

enmbodi nent, themﬁx@&eﬁ&nv&w@nnymsmem@m &sﬁ&{hﬁﬁﬁcdﬁ% defived ¥Whicknt s of
SLIC1 nucI ei c am%ﬁg{w J ot&|$ ! nol ecul es a dam nant - negative SLIC 1

ol ecul e) t o >nofRsP “i‘B‘ﬁmﬂ]em@men"?%anBWrﬁgﬁ%ﬂf\ﬂ& LdGdgenous

gene delivery oprog@ne therapy. r Mreover, the anti-SLICG 1 antibodies of
det ec 20 isolate SLICG rot eins,

the invention can b
regul ate the bi oavaesleé{?}?]ldtle‘ftb?’q&?s"éi “T“bfhﬁla'éf%§°’°%gf’éﬂ?¥?fh'ﬁg3fe SLI C—

activity. A SCécebinabeiahibrate malld 8y poiuanitations GHcRlitMBS, aad 98 bdsing abm
referred to her scrgenln ass 25 for |dent|fy|ng nodul at or s,

i.e., candidat eﬁlﬁff‘“e?zg‘tge& rqperty; Such keghnigyicg are adaptable Ay
pept i domi net jec Smpﬁ!rmleémﬂg)bﬁﬁélé&s lx&&n&téaﬁd&atelf BY3Be combiralbribl iadladeResialel C- 1

proteins, have nmul at o i I’]hl b| t ry effec for exanple, SLIC1
expr essi on or S%‘%t{iprﬁt"ﬂsv m°8" &‘i‘lﬂ‘?’e&m{‘ﬁﬁtﬁfnﬁbry ef f ect

on, for exanpl emdmpw§5|mc%mﬁ§mgélgéne mfan%élysmm%ﬁhﬁ thd0 I'n one
,enbodl ment, the ml‘ nt| on prov ‘des assays for sgreenl ng candi da%e or t est

conpounds whi ch8se 1}5’5‘ Ig, pxnyesgipn yectors, ing apREeRTigls Clls ith the
bi ol ogi cal I'y act&m&lglﬂfrﬁny@ﬁvécttﬁi Qﬁtfex plesiipthé ddaibirabl eﬁ%hderwiﬂlﬂoﬂé/ﬂntl on

provi des assgys t gber 028 9 PCT/ USQL 09469
screeni ng cafdi 8&&@‘1‘3?"%}08?’? g ng‘ {Xé\ﬁ}' S’ﬁ?ﬁtbont"’gg’ﬁ"e%(fﬂ thegene
?(r:]t i Vi ]Ey _(I)_L at Siwhése prgdicttvess ﬂetedstetacﬁateﬁﬁxeipé erdemislé mbttag)énegs cR@M)bya @eg\ttb&ﬂnqg@r tion

ereo e.tes oun e _presen nven can be optaj ned using
any of the nurreriélﬁfs% "ar]%‘B gﬁ §u‘7"ﬁy8§éf5ﬁ%ﬁ§a§8’iu t:"%&?i?‘i‘f ‘? BFhown i*n
t hle_ grt ] i ncl udco*r@mdut_ nmlmlgltheabrle_&uhg CU L toﬁdenuﬁrmim_[:alvlhgjabmmma?ﬁjdadmar al.l el
solid phase or on .phase rariges, hetic li ods
requiring decon@%b@tﬁirg‘h,ﬁa? cadd#fi-%a@%h@ﬁi%‘@“?’ira%) '@ hod; and
Eyn]t het i cI I :h)[)aEygmtzhgd(Q) BQV-Bg})affi nijt%/ chroma:joglraphy sel ec;t/\,lnor ;I'Ee
iological library roach 4s | i ed. to i de raries, ile the
ot her four approachg@%are £°Sb'1“f“& é %asf)aé’gﬁ?‘%ge"m% # Breghtter or
smal | nol ecul e BLIg-hlibrey. d‘brmmph:;mlilxarjz@f (ﬂpmanlﬁe&ors@ﬂrﬂ%ﬁans‘ﬁ&ddﬁﬂﬂﬁer Dr ug
Des. 12:145). | es of hod i s of brarl es
can be found i nce?ihme’arg al? °1°ﬁrp'l’e§h|nc 'fa" trepen ds?‘?@é@?" @F%‘E&
~Acad Sci. U S. Aapﬁﬂc\ﬁﬁ&ic-lﬂilgamt-d@bndex(thﬁﬁﬁe) Hreamnstem&ceus%atﬂexﬁﬁ;ntact%A
91:11422; Zugke n I 4) Med Che 7.2678; Cho et al.
(19' 93) Sci e%%ewgﬁigﬁ%ﬁ%%%% egf&gfem(eisyg RHE;‘@%? ek EntEPE |t Ed.
Engl . 33:20S9; GansdickionPSEGIL-1 4s3@Sx6pn Altly the/cyibskeletoh e celfadhesionghn be33: 2061; and
in Gall op et aLdétec?e%4)Plasm1&/BﬁAme fen be recovere§ from the cells which score for inhibition,

or altcmatlvely, potentiation of signaling by the SLIC-1 ligand, and the mdmdual
clones further characterized. '

]

30 An isolated SLIC-1 protein, or a portion or fragment thereof, can be used as an
immunogen to generate antibodies that bind SLIC-1 using standard techniques for
polyclonal and monoclonal antibody preparation. A full-length SLIC-1 protein can be



Li brari es of conpounds nmay be presented in solution (e.g., Houghten (1992)
Bi ot echni ques 13:412-421), or on beads (Lam (1991) Nature 354:82-84), chips
(Fodor (1993) Nature 364:555-556), bacteria (Ladner USP spores
(Ladner USP 20 ' 409), plasmids (Cull et al. (1992) Proc 22 ciopdl 2004 >P LS
89: 1865-1869) or on phage (Scott and Smth (1990) Science 249: 386-390);
(Devlin (1990) Science 249:404-406); (Owirla et al. (1990) Proc. Nail. Acad
Sci. 87:6378-6382); (Felici (1991) J. Mol. Biol. 222:301-310); {Ladner
supra). In one enbodi nent, an assay is a cell-based assay in which a cel

whi ch 25 expweesemsa SLID 1 protein or biologically actiperosibisen thereof
is contacted with a test conpound and the ability of the test conpound to
‘nmodul ate SLIC-1 activity is determ ned. Eﬁéernlnlng the ability of the test
conmpound to nodul ate SLICG 1 activity can acconpl i shed by nonitoring, for

exanpl e, the patt rn of pr r05| ne or i.on and/
cyt oskel etal as®&8t? Tfeﬂﬁ §§ ve ‘?anr%“ IaPt‘ﬁ%ﬂﬁc@%Pg? %él%uf?fl The
cell, for exanpiseasmmb gen § TheRimiEYnicepep mrelogsmc.ec@npnsasdnmtsmﬁcidc celI.

22 Cct ober 2004 3028 -0 PCT/ USOL/ Q9 of the test
conpound to mod§H ‘f%° £ B0 BPIR SRANTPE °§’n§’ﬂlg€&l§?\g)gf‘“‘{ R?asewl SLICG 1 can

al so be determdp&dpedbsLm-mm&thm&uaMﬁmﬁeddg&n&tM&ﬁe?ﬁdc Qparsfid 0
nodul ate SLI C- 1, bi ndi n ];J&E?tr t an. be _acco hed, for exanpl e, by
coupl i ng t he  SUEYes }, Exefpry &%mﬁgﬁgc g‘?ﬂ‘?’r?&?‘?sé 280 such

that binding Ofarhh@acﬁd éblh&s Jm&ugﬁf&aﬂﬁatl@stﬁlsla&xib deRlitesifes| elcmraed by
detecting the | abgl | C | stratelgqé | ex, Alternatlvely SLIG1
yrfast

S
coul d be coupl eff® waée?%a?wgsfﬂ gesigpes ?‘Efe Bt leash 30,aymine a¢id ¢ e
ability of a tegtideenpound to rmdul ate SLIC-1 binding to a SLIC 1 substrate

in a conplex. Deter the abilit he t.est coppound .to hi SLIC 1
can be acconpli shedrpr‘%lfff"géﬁ'é(ﬂ’ﬁf @wﬂ%ﬁg&ﬁ Cfgugenic peg 8{?&@9&5925121%

r adi oi sot ope10or thhtrelocasirinite: suFielof the plotdid) 2., lhyd}dpﬂiﬂcﬁﬁloﬂsb& Wl ae edgihs t O
SLIC- 1 can be det {ugilned bé detecting the | abeled SLIC | conpound in a
conpl ex. For ex‘é{’ﬁg Wnds (e.g., SLIC 1 substrates) can be | abel ed
W Ej h 1251, 35g 14C, Aa SIBI(‘,-';’l'imtAE rRinbfedtyysiéallp ixtussd ﬁli)fjdpﬁldhﬁtﬂjbﬂlbslby lﬁﬁdmb iAiR a

ra |0|sotope et ect.e i recgt.countin radi oe n,or by
scintillation c%ﬁtﬁl?lfﬂﬁ’ it; gt o d’ﬁﬁ%’r{a@“&g}]@é&@mm%my

I abFI ed]c W th, f@’pédb?a@kﬁﬁiﬁogem@ﬁéﬁﬂtﬁdb@fboﬁﬂhp?t ehaatle, ﬁt:dﬁﬂmdi\&y phosppat ase,
or luciferas an ec er ion o
conver si on o% aﬁ@%ﬁagbﬁ]g¥g&§%ﬁt§t¢ﬁ‘f“§ { tﬁ‘ gg]"ﬁllp‘g thin the

scope of ll:) hi s |mﬁaﬂiﬁoﬁnartﬁmmmhﬂbmeacljdventadnbﬂzaimetﬁxﬂ'saorﬁm?miﬁebn(pfeﬁg., af
SLIC 1 substrate) to interac a { ng, .o y o
the interactant p@%@#ﬁﬁgﬁ%ﬁ #%T‘B’ﬂm§&$°gﬂémﬁb§&9?lscta'éa‘3ecf t he
20 interaction mfmmmogmmtﬂlmwmdpaﬁhdﬁnducwdmlonmmmwﬂel aitibodf eit her the
conmpound or theﬁgpLol C 1. MConnell, H M et al. (1992) Sci ence

257:1906- 1912 Uged herei n, a "mcrophysioneter" (e.g., Cytosensor) is
an anal yt| calo i nst r ummglyamoﬂnmpsoesfthdmvanabmpMMmh-smmhﬁubambdl fies

its environnent " essabl e pot tri.c r (LAPS).
Thed atl on rfgl&erem TE j'é' umogfogrie molﬁ‘.ulso% i

Changes in this acl fr'ca € can t6r of the
. Interaction 25 bmhmkmcallmnmmﬂbnauﬁmﬂuh@dhuhhmobnulbmaﬂ moléoalkts thant , an

assaylsacell- sed assay. Lisi CORt i a cell
SO 1 targer. nenER gyt iSRS bl (RpiibeoB R iR and
: det erm ni ng theswha:*_.SIpIgZ bmmhﬂesdsmmmlqgmaﬂﬂMepmﬂoﬂsafmxﬁmglobulmtl nmul at e
abi 11ty of tHe PRSI elRrGmsETey Skl il at i teerhy GO 81 oy ger
nol ecul e can beamntibodyeith aleame soch apapspl. he hyexdmh@rdvidaspuyclohﬂ! aadi ity of
L 52 et obefomtetitieles ubund SHCA o s e R e P o g Tho
~ . obe SU ing the
?bl |bl t)é ;)f the S?bﬂﬁelb?qjanttbedywomsc:iacirﬁiashmg{hemnlmem\pep\ﬂatmgnHmﬁbﬂdlyerﬁog, ]
o bind to or in Clo W arget nol an acconpli shed by
" one of the net hgla st%at 'gad“%%%v%c%’rm W ST &P b@?%ﬁi ng. Ina
‘preferred entmd:muﬁoxeactmgmmarpmmgulaﬂ“eplt@blofSlLIyC-DfAtdomcﬁhhl@nﬂquyot ein to bind

- to or |nteract W t

composi%on thus typically displays a smgle binding aﬁimty fora paxhcular SLIC-

- protein with which it immunoreacts.



5 SLIC 1 target nolecul e can be acconplished by determning the activity of
the target nolecule. For exanple, the activity of the target nolecule can
be determ ned by detecting induction of a cellular respon§§dciobe§20 ‘Fhanges
in the tyrosine phosporylation pattern of intracellular protelns; changes
in the activity of a MAP kinase or a | eas GIPase; secretion of |1L-8),
detecting catalytic/enzymatic activity of the target on an |0 appropriate
substrate, detecting the induction of a reporter gene (conprising a
targetresponsive regulatory el enent operatively linked to a nucleic acid
encodi ng a deW@OVABe marker, e. g., luciferase), or det cRENUSGLG469
target-reqgul ated cellul ar response. In yet another enbodi nent, an assay of
the present invention is a cell-free assay3yn which a SLIC 1 protein or
bi ol ogically active portion thereof is contacted with a test 15 . conpound
and the ability of tnrmyuaﬁalaﬂﬂspmmﬂ;ﬁwdisydaﬂlbéﬁeﬁabﬁéhésﬁiﬂed%&k%}v“ or ~ .

0

bi ol ogi cal |y act.ive portiopn . thereof is determned. Preferred biologically

active portions THBROERSUEPIGSH Jeﬁ%@éi%ctldmﬁ‘énﬁgéﬁﬁqfﬁ%wY@@naﬂ -

present inventi CBLICqunuUﬂiésfvéﬁi@ﬂér&eEby\iﬂhﬁﬂﬁﬁ}@rﬁﬁb%%QSLICMI%@&J ons
nor

wi th non-SLIC1 mal ecul es, e.q. ragnent s conprising an_i nmunorecept or
tyrosi ne- based Mﬁ%ﬁb‘ﬁ“ﬁ’ﬁf?%@H@?&?ﬁ@h&- W@@'@&lg&mwl’tl@t@o t he
SLIC-1 protei m@m@aﬁ%ﬁm&dﬂﬁ%&@ﬁﬂﬁh&ab@ﬂﬁ{ﬁ%ﬂa@%«ﬁtﬂ cri bed
above. In a preferred, odi ment, the assg%él ncl udes contacting the SLICG1
protein or biol GJ7AH] mnosqsbent assry (ERESAY ysingdmmobilizad SLE- L dhdesire! whi ch

bi nds SLI G- 1 to thesdiibedy Msisdles Birectdd ! ginﬁsnic&p&dnrwigoih?edﬁ%ﬁ?meﬁhﬁfnﬂr@. wth a
t est compound, d E}guer ning the ability of the test conmpound to it er act
with a SLIC1 pr ! qﬂﬁeﬁ"@f‘ﬁ“’ﬁ@“&ﬁﬁ?ﬁﬁ@@@#@@%ﬁiﬂ%ﬁ%ﬂ%t est

conpound to i nt ehesmiatopdphy & oblakrihd 1g0r PidcBb) AANRHHreRMedRlenE Rinktlizhil,
ability of the test corﬁ{)oun iﬁ? prebferentlal l'é:gslnd' to SLIG 1 or -

bi ol ogi cal | y Bct§&e"l58 e 39h-SLHe apbody titers arshighast; agtibody-prasioning esllapanhed . | n
anot her - embodi mblaine ferARS Abjobtondusedtd préfeReindieRial blibOiioly okt & 1
protein or biol og cal ly agtl e portion thereof is contacted with a test
conpound and t hd®iBlapss; srchgs the hybridomateshnioys priginally describad by dobler andg . |
stinulate or i nhiktéin (19085) Nirk 256:39500975 B& aBb) Browm BF 211 (@d81) 9 il 001 2l |y
active portion H}ngé)f :?S det er Q@g Deter m ni ng the abl|lt2/ of the test
coupound to modui?Are #6 r&ﬂf’\ﬂ'% J piad) Cleer 235:4380183; Yehyet 8190 Friest i shed,
for 22 Cct aberNaDRud\$2i WISATTRKIBET-3 £ and LU 4420 LIBIRO S RbR128:269275), the

determining the ability .of the SLIC.-1 protein to bind to a SLIC targe‘t
‘nol ecul e by one "8¥° Mﬂb@geﬂiggeqq% B & opbeyr eerd1(6983) firngrotfladart —

?i ndi tng- IDet e-lr himmhetmvab@i:ﬂciomﬁ t@flt_li‘ll{?qgale bgaz.l(ms?gtmnaa%&zJaLMd%pa@ SLIC
arget nol ecul e £an also a i she ng a technol ogy such as
real -ti me Bionol gﬁqr%erpﬁ)f,(g\,lagg{??dgﬁ Igc.,/gpaﬁ;éé)gr OgmA ‘?CR‘B?‘EF-a dechnadogyand :
ch;L bani czky, C. (mlggﬁdm_cmgaiogpdmmmnw Yﬁg&ya@&&owﬁu%nm&w%e" '1 gﬁq@y.&_t@mg& .
For st utlyl ng Tbi oXeuase iR orariezplntpogie’ A Neb Shrersiods Blopkatrebaadlion any - of
t hef i nter iact ant é’ubﬁsh@g,Coﬂi.;(QWYEc)rk, Nawmulggr)); Ehg. mﬁ% g@kl)mrm?ﬁnmfzpf |
surface plasnon J4,650R44 P n sed, indicatiaqn of real-tine
* reactions bet mﬁ%g?%%é?é‘aﬁeg% el &%P@egﬁ’ Fﬁﬁ%ﬁ‘%’iﬁ%ﬁbtqvgyﬁbodi ment ,
gﬁ'lt (Ca:rrlri ni n? t he lmottaltcyll bie (tyipiza lﬂhseflmyt;elma;)_ t(mmﬁéd' mlyﬁ@mt tyfad @yﬁ&.alﬁytmédo' fyﬁﬁ of a
-1 protein e_accanpl ishe ermnin e , ility. o e
"SLIC-1 protein tcﬁg’ﬂ*g ?IF%‘F’CIO' D [‘glﬂ}%iﬂ 'clt‘f”ﬂ“fl‘igegfsg“ﬂgﬁﬁu‘g‘{”%é?ﬁ@ﬁfect or of
a SLIC-1 target cnibiresupbmataitoof thesgting, hyblidonacklis\akd séredied tdi gctor
mol ecul e on an 15 a(ﬁ ropriate target cg‘ﬂwge d t_se‘%:gk}ed-or' ?ﬁ}fbi ndi ng of
the effector to 4P B’ﬂlp P10g B0 GBT“‘B 153’3&%? Grdd as previously
described. In yet anashayefthemiydielikabwn pofdcslShded for BRind Hiphobyisahy €S
contacting a SLLC::1 IichLo'iﬁj n or . bi ng%ﬁ_ C'S| |y acti vg@pgrti on. ?Jrlldér eof wth a
* known conpound - WRPCREEP ¢l lingRcambs app e‘g‘lf”b & PHPese of generpting apamtirSLIG-kt ure, ..
- contacting the asmaglonal attibody (e} d1g. 5G.IRifke 2@/, COMDNLRGe 265850818 GRfidFPiNY t he

ability of-t st..C und to interact wth t LIC 1 protein, wherein
“det er mi ni ng ?ﬁesggﬁ?’fﬁ(t%gp(g ehs eSS %o%dlpﬂbsﬁﬁeﬁ&ét‘”w;ﬁ?“@% SLICL.. .
protein conpri sonddomed Anthodigs, citd safva). | Nyreier, tHerdbharily skillel Yo \will0 -
preferentially bi nd.aéo or, nodul at e t.he aC%iVitéBQ% .SL| G 1 target
molecul e. | i mof BPEHERDAL ere 4 B arataps of yich o “‘g’é”g werlddeuseht. ¢ he
~present 25 invention, it may be desirable to i mobilize either SLIC1 or’
its target nolecule to facilitate separation of conplexed from unconpl exed
forns of one or both of the proteins, as well as to accommopdate automation
of the assay. Binding of a test conpound to a SLIC-1 protein, or
interaction of a SLIC-1 protein with a target nolecule in the presence and

o o Y o I o o B S




- invention, the SLI

WD 01/ 73028 -63 PCT/US01/09969 a matri x. For exanple,

gl ut at hi one-S-transferase/ SLIC-1 fusion proteins or glutathioneS
transferase/target fusion proteins can be adsorbed onto gl utathione
-sepharoese beads (Sigma Chenmical, St. Louis, M) or glutathione derivatized
mcrotitre plates, which are then conbined with the t @2t Ossapetind084 t he
test conpound and eitheér the non-adsorbed 5 target protein or SLIC 1
protein, and the m xture incubated under conditions conducive to conpl ex
formation (e.g., at physiological conditions for salt and pH). Foll ow ng

I ncubation, the beads or mcrotitre plate wells are washed to renove any
unbound conponentswouummmatrlx I mmobilized in the case Qﬁ , conpl ex
determ ned either directly or indirectly, for exanple, escrlbed above.
Alternatively, the conplexes can lo be di ssgciated fron1the matri x, and the
| evel of SLICG1 binding or activity determ ned using standard techni ques.

- Ot her techniques fOW%'MWﬁﬂ at,“) W used in
t he screening assays of Iﬁ he mvegtlon or exag protein

or a SLIC 1 target intinsdybridonsscin byaundon of
biotin and strept avibyfusing BophttyRs %w?#mgg mol ecul es
can be prepared frormbi ot N dr oxy- succi nhi m.de echni ques
known in the art (eWﬂ M“ %Mford, L),
and i nmobilized i% mmmwmuﬂ ,L,% es (Pierce
Chem cal ). NternatW;*Bgﬁﬁélre@ﬁﬁw h SLIC—l pro n or target
nol ecul es but -which m of protein to
its 20 target nol ectiredompeell linggsurkensed st fusiod pinoer sdoadingsh WI ate, and

unbound target or (a1 qﬁmm}“ Q@% s ntibod
ook £ou "6?30&0 i iﬂ'& to those

conj ugati on. Met hods or det ect
descri bed above for Tygieesdios &TMMlnMdet ection

of conpl exes usi iy ammﬂmm M t ar get

nol ecul e, as well ays on cting an 25

enzymatic activi ty assocl at e w%f"fﬁM m kilewnfived ecul e.

| n anot her enbodi 'NIWMW giggified in a

net hod wherein a Cejebaulethef ﬁ*??“ﬁﬁ ggig cogoHnﬁ a d t he

expressi on of SLI C—q]f NA or pr otel nol &;ﬁk é‘ﬁﬂ"%e | evel

of expression of SI e by scteening the hybeidama cultom eupernétunialf@ candi dat e

conmpound i s conpiar adtitidiesdatbisdSrid-1, Qh,memmg{j\,ﬁ; SLIGL nRNA or. protein
andi, da

in the absence of the C@m anpoun t e conmpound can then
be identified as a rmdu at or OE’M Mddgidepasmni s conpari son.
For exanpl e, wheri @38paoss] pgi-SLIG-1 @iibody canbitidenetfied e inblstind by W@ Cct ober 2004

WO 01/ 73028 -64 PC E&EIGEFME' cal | antly
greater) in the pr )C %hé can ate co #%g{fﬂ %ﬁﬂ‘i‘{‘@%bsence t he
candi dat e corrpoundiﬁ?’ b '@ mmmmw or protein
expression. Al t @ nSLIC/e Kity for'gesentifgead @@%HJ@% g§ !@E oteinis
| ess (statistical I gdbé' MI ess h esence candi dat e

en

conpound 5 than in i{s Srrtem, Celago 2% f i ed as an

i nhi'bi tor of SLI C- $40&@kiandshe Spaugeas W,QL;%@ LI C-1 nRNA or

protein expressi on“mow@ kﬁm p escri bed

herein for detectin pro %Wﬂsﬁ pect of the
Mwmhmﬁ,& 'W' n a

--Esmgsgygrl;d ng%’swﬁ%&&u%W Wmh&%o(lggs) .

Bi 01 Chem 268: 120 mmwwwramm 920- 924:
| wabuchi et al. (1&39%@:%%&6

i il
|dent|fy .ot her pr ract Wt
("'SLI C- 1- bi ndi ng prot e| ns Q!lg{?%qﬁw &ﬂ‘mm 15 in SLIG1

activity. Such Ski%80128 mmqmmmmmm WI ved in
a

the , propagatifn i s or rgets as,
for exanple, t jc?o%ﬁ reame emnﬁmﬂﬁﬁm%‘g? pat hway

Al ternatively, oy WG 90402409 Fochowt ol (1991 RiaTdehns, 1t310-t3 92: Haf b1 1 '
i nhibitors. The twflmmmwmﬁfﬁ},ﬁ&qﬂﬁg QL R?Galt ure of nost

transcription




20 factors, which consist of separable DNA binding and activation domai ns.
Briefly, the assay utilizes two different DNA constructs. In one construct,

.the gene that codes for a SLIC-1 proteinis fused to a ¢ ' t he
DNA bi ndi ng domai n of a known transcription factor (e.g. 92%(‘3{(8%}‘5(1&% t he

ot her 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 donain of the known transcription factor. If
the "bait"” and the "prey" proteins are able to interact, in vivo, formng a
SLI G 1 depen®MVB8Ppl ex, the DNA-bi nding and acti vati on PEBMSNN846HT t he
transcription factor . are brought into close proximty. This proximty
allows trancription of a reporter gene (e:gp.. LacZ) which is operably

| inked to a transcriptional regulatory site responsive to 30 the

tiaascription fae8nGriffitkpens (1998) BB 2705984, HawliRb 6 £ 31092 defiesbed and
cell col onies c§2%$%51§{1§? iﬁkﬁ\(es?fun tkﬂ%gal trans.crlgztl on factor can be
i sol ated and us -B5F Sarksom el ot (KR Ve S59ih4-9 8 Reaet €. (1982)dtrae. d¥ad. whi ch
intT /e[J ggtl /SO\SLES g medl St ﬁmsaas’mm; c?]mﬁ?emt@m;s%mahmgpéﬂﬁol%&% 65
anot her gs the jnvention pertains to a combination
of two or nore J—Foog 0%5%34?@356’%ﬁé@%ﬁai‘*mw@?; Rarbas gt . (191)Bengl at i ng
agent can be § deNuirli HdaeldSca TABFIVSTIN0&RAMETarRrif & dl. NakPE(1956)3¥8:550854t he
ability of the agentA&.rrI?aﬂul ate the activity of a SLICl protein can be
confirmed in vivo, e a tionally. gecombinantand-SLIC-4 antibedigs, syehies ehimeric andr s
inflammation. Tihumaiindeidnocional kitibbeis, BsbiprRind both huRy £1d ndSBlkha dortfel | f 1 ed by

t he above-descrihed screening, assays, Accordingly, it is wthi'n the scope
of this inventi aﬁﬂﬁwﬁ?%“s*&g digeombinagi A echriques, asewithin thedcapeptin i n
an appropriate ah ifvention dRich cHi@éricnd Kixhhized hoRS@sHal inﬁﬁéﬁiésfc&?&ﬁédugé‘f@“ bed
herein (e.g. 02 SLlE’El r{g\gél a]hiin ﬁ?ent,, an antisense to SLIG 1 nucléic
aci d ol ecul 49 ZccSmpigant LINA fec. %“%é QW 4Ry the agy forexamplensing metiedsdesstibedinr ) can
be used in an aRobinson@adk Intérationa Apphdatieh K& PCTNTIL6A0Y69; ARXA 6/ dIBurdpears| de
effects of trea nt, w.th. s n,_.agent.. ternatively, an agent identified
as described her&f ‘QP\Q’APF"BJ@“E@Q{F% 'ﬁmgﬁﬁ‘wgf“mamelﬂ?@?aé’PW?ﬂé‘%hé
-nmechani Sn} of ac}MmﬁsomfetsI_uEd&ope_a?B@am&pplﬁﬁﬁémm,mm;elp:eu 'éeicfl_\ém;[ti on pertains -
nesays for treatpEngenaL e HEHERDE T b el i Resasdia, 5471 ona or
fraglment s of 1 h@abmmetamuqnagxaténdggﬁﬁcaﬁ&dzb,emilaem(r@m. (W%Q&Jr{csspolndi f-)gd
conpl ete gene segu. can in rous . ways as ol ynucl eoti de
reagents. For e%ggrg%?@‘%g@é“éd@ §c'mdL§é&]‘s¥4(§f"‘3ﬁ%'3ﬂg;ﬂﬂ¥ pealr
respective geneg1987).Alehweia398s1-3506},Suh b, (19875 Bk, NRINBcddEQE Q3% associ.at ed
with genetic di-%ﬁiﬁf_'g 8(‘N1 . der}ti f%/?sZP i nd%\rélﬁtégé {"Eﬁqﬁ% a.m nute biological
sanple (tissue typi ng} > han 'ﬁfiaf'( 188 SRS ~1pQa Wopd etk (1% of a
Bi IoI ogi ggl 1sa6r£hpll\étmré|h]eb@6dpﬁ!ah¢8h&voaa{. €988 dr Nad. iCanstr in3t. gb‘;@s?glgsg;g:;i ?ES o
el ow. : I .Once t uence .portion he
sequence) of 2 %@%'%@#ﬁ%ﬁ"ﬁ@&ﬁ%f@% ’cﬁﬂ%é@ﬁ@%‘lﬁ%ﬁﬁ% 24 map the
| ocation of the VioteeUdnPatent 522515890 Fames éF bl 61996)Nens6321:552525; VashoefinQPRISOME
“mappi ng. . Accor gj QRS ornf.ra f.the 30 SLIC-1. nucleotide
- seguences, descg%%gij‘%ﬂeé'?%#:lggﬁﬁn{)%e’%‘g%ggl{]gﬁﬁﬁ& W?’okﬁt‘{og}ﬁ@f)- the SLIC 1
~genes on a chr onosonén afth8LICeimtibalyds.g.f inenoSlohdladtiteey)eaneied @ isolat? OCt ober
2004 WO O1/ 73028y RCT4 L 469. - 66 chrompsones is an inportant first step
~in correl ating ?kgggggtc%%%??gqﬂ]’?hs"@éﬁ@%?gﬁepﬁ?@@ i¥h di sease. Briefly,
SLI 'C]: 1. g E In es ll’ié aﬁtnmenqmipftaﬁdnoﬁnh?ﬁ;sbﬂbhmig&}y éﬁﬂ &bﬁfa:wtge PiiciRcaioh BBRatural
(prefera y %iI@X ﬁ"ogi ceﬁsna%B o} recom’ r%% ye produced éLI(r}Ejlcexgr%gsl ;%h%set%gl?spces'
' Moreover, an anti-SLIC-1 ahﬁbody can be used to detect SLIC-1 protein (e.g., in a
. cellular lysate c};"celI supernatant) in order to évaluaté the abundance and pattern of
. expressmn of the SLIC-1 protein. Anti-SLIC-1 antibodies can be used diagnostically to
30 | mo;iitgr prote_in levels in tissug as part of a clinical testing procedure, e.g., fo, for
L example,-'detert_nine the efficacy of a given treatment rcgimcn. Detection can be
. faclhtated by coupling (i.e., physically linking) the antibody to a detectable substance.



5 Conputer analysis of the SLIC 1 sequences can be used to predict priners
that do not span nore than one exon in the genom c DNA, thus conplicating
the anplification process. These primers can then be usegsf reeni ng
of somatic cell hybrids containing individual human chr o%scgﬁrr%d;e%&qu t hose
hybri ds containing the human gene corresponding to the SLICG | sequences
will yield an anplified fragnment. to Somatic cell hybrids are prepared by
fusing somatic cells fromdifferent ' mamuals (e.g., human and nouse
cells): As hybrids of human and nouse cells grow and divide, they gradually
| ose human c Whes in random order, but retain the mpasmsahweyOSOMES.
By using nedia in which nouse cells cannot grow, because they |lack a
particul ar enzynme, but hunman cells can, thg one human chronosone that
contains 15 the gene encodi ng the needed enzyne, will be retained. By using
various nedi a, Baks saflbeS ' e bl i shed. Each cell
line in a panel coniegfﬂ%etégfa?ﬁé?{a SI ﬁgﬂét%@sn&gﬂ?ohgégth%cﬁwgs’smlI nunber
of human chr onoluoreseent materials, fuminesecat magériahsy bishingirscombmeterals, and tadidhdiiye easy

mappi ng of i ndiyj | 384 ; iP5 [OPBSONes,  ( stachio P,
et al. (1983) b FABHS Ssl‘ggf??%%i%éoh&smﬁuigﬁ%%ﬁ%‘%ﬁ%’ﬁda%@ Aias, o ng only
fragnents of huthasphatseobredlantesidaseqer agstyloholivestarase exandples/ofisnitaby prostinsic
chronosones wit j : e . - ing of s tic cell
ybr i da 15 ar cr ] SEPIRGA A Sl Bl Siabtr Bl SLoRE ' o
particul ar chr atfm%wetmqtm%sandudembelﬁ dhoescan lubescandiaiicgapss, day

using a singl e hbeERl g : )Lmlg = | ti,de seguences 25 to
design ol i gonuctlheoti d’edlg%{fljong{a?? su %%%f%t%l%%@‘%gr%@ﬁ?e #'th panel s
of fragments fre¥amelpets egasptapaisishineludeglungnol rexpmplegoftiislamingicet Whi ch can
simlarly be u Hans Tl “’cﬁgx'ag Efe%] i hr onnso include in
situ hybridi zats‘?%%ﬁa%descrciq%e I hlja an, P@Hﬁgq(ugg?’a&?i e.sﬁ?%nt.gblf\latl . Acad
Sci. USA, 87062adioative matbrid®inciudc2pAdhgiSei Byl abel ed flow sorted:
chronosones, and pre-sel ection by hybridization to 30 chronosone specific
cDNA libraries. 22 Cct ober 2004 WO 01/ 73028 PCT/ USO / 09469 -67

Fl uor escence i MiIs iketonkbidat i ibPVector aalifHo@fcefis DNA sequence to a net aphase
-chronosonal spread cgn further be uSeéd To provide a precise cbronosonal :
‘location in one step”t¥RFTERSLSTe iyention periains toectary prefpsabiyjexpedstien whose

di vi si on has beebtoR] @atsRihgiahublel apdaRediRYa SLIEOEbEM (ofd! -&%g@dbtgemfd t hat
di srupts thesn‘i t%i c.s%ndl g, 5 The chronpsones can (be Treate iefly with
trypsin, and®t P Rercin. e dorgy epteg 40 2 puclelé #cid molspule cagnile offtanshartingbands
devel ops on eaciothbrmieis acfto wiich 1Ak béeA Binkdal QAR BPEBE v&AR i piatail | f i ed
i ndi vidual |y. Ttlg Fl SH teggmagge ﬁan Be sed wi.th a DNA sequence "as short
as 500 or 600 bALEASEISIORGIguar dqu '3’@‘?‘1?%&#°ﬂ1’(§@@d@§§%1)ﬂéve a hi'gher
l'i kel i hood of Isegrointsgat be kipated) Andthet Bipo BDROIETs alvREIIeL0F) wikield s28fildagi ent,
si gnal intensila%N o for sibe J e detection. Preferably 1,000 bases, and nore
preferably 2,0 Seemestypan bedightedintodhe viral senome ¢w@in Yestomtarecapablesafnabl e
amount of t i2oe.aufensmaustreplication fifa Hokticell in@OTHIEHIHE): aré RBoMURENR. L baddriat  HUMAN
Chr onosones: AVNE}nUE[b.of B Si'eﬁ Tecfk;ﬂiﬁaues (Perganon Press, New York 1988).
Reagents for chFofd ‘f%g"rﬁgtﬁ? §ue ft rRbicgion and episopalmammalianyvepigisk Qtheri ngl e
15 chronpsone ofrctars . s gloh-episdrtal Maminakn Vﬁﬁﬁl@f@&mf%at&rin@ MPetont ofaBBIENT S

mul ti pl e chronpsones.

can be used for rki.ng. .ol tipl ifesg and/ o f
Reagents corr esc[e)@gn%ﬂnr% ' ‘g&lﬂ?) H@’o‘g? ﬁpﬁg‘?"@’gﬁ“gﬂ?“ y atepepligatebalongwiththe hoshy e
“preferred for reapyme Marenvppesetin veists ng capably efdiRstin tBe SPidsibd dgkdest® be

conserved w,t hif. fam|lj.es..th i,ncreasi ng_the chance of cross

hybri di zat Y%%s.‘ﬂﬂ%qﬁé%mh@%%ﬁw&w%%m% hepoirasf'expsgsgion . 20 has
been | ocal i zed vectoshln gaRalexpsiof REBISOf SENLY Ve QMIASmPORA SRHET aled 2

preci se chr ormségrral aiéotc-at'ifow$e' physi cal position of the sequence on the
chrompsone can D& ERSTG ALY E _‘WWW’@%&.lemﬁ'Mﬁmfound,
for exanpl e, i beVsedlifitéfcimngdsbly Womelsthsnadis il iRdst doifdhly Bsed/Bim ofVRiok 20! €

- on-l'i ne through; Johns, Hopki.ns, Uni versity Welch Medical Librar yg. The 2s

rel ati‘onship b %&?\"%‘_"'@‘:ﬂ's“’%’ﬁé?@&, tq inglude such ptherdorms of pepressip vestors nos ol

" region,  can3t hauchiee virs eedtirs (2] réplicatiidibfickideaiata] aeféao%ir(.é‘eeaddg,h Ltance of -
physical |y adjacent, genes) . .described in, for exanple, Egeland, J. et al.
(198_7)',‘Natur_e_,-'_%g?%ﬁi?%%ﬁm%tﬂ“@%ces in the DNA sequences

bet ween indivi duals affected and unaffected with a di sease associated with
the SLIG 1 gene can be determned. If a 30 nutation is observed in some or
all of the affected individuals but not in any unaffected individuals, then
the nutation is "likely to be the causative agent of the particular

di sease. Conparison of affected and unaffected individuals generally
dinvolves first |ooking for S




22 Cctober 2004 WO 01173078 -68 PCT/ US01/ 09469 structural alterations in
t he chronpbsonmes, such as del etions or translocations that are visible from

~ chronosone spreads or detectabl e using PCR based on that
Utimately, conplete sequencing of genes from several &?yﬁi@?ﬂgﬁ@én be

performed to confirmthe presence of a nmutation and to di stingui sh

mut ati ons from pol ynor phisns. 2. Tissue Typing The SLI C-1 sequences of the
present invention can also be used to identify individuals fromm nute

bi ol ogi cal sanples. The United States mlitary, for exanple, is considering

the use of rgdbikdwid on fragment |ength pol ynorphism (RFLFQ:T/{IQUmh@s»
identification of its personnel. In this technique, an individual's genomc

DNA is' digested with one or nore restriction enzynmes, and probed on a
Sout hern blot to yield unique bands for i ttmtification. This method does
not suffer fromthe rrent Jlmtatlons of " whi ch can be | ost,
swi tched, or stolen, SNriv) 'ﬁ‘ﬁ%‘l%‘%‘“‘!“d’éﬁ?‘?Pf@aﬂ"ﬁ‘%mﬂi"?’-’f‘li’r@e ppuclefpyacid of

sequences of thme}iﬁve&ﬁjﬂtmhl’dt&mﬂmﬁf&g}#&ﬁﬁﬁﬂ)ftﬁesmﬁliiyaﬂd%'ﬁ‘hos%\Wﬁiﬁers 15
for RFLP (descrlbed Eatent 5,272, 057 Furthernore, the sequences

of the present. M5FSHA thﬂ%vﬁww@%ﬂ%ﬂff‘&%@#@m echni que
whi ch det er ni ne&qﬁéﬁes@@d&tﬁdoh@feﬂmbﬁobﬁ&ﬁos@é\éﬁsmuﬁé@ﬁr%réﬁé %ﬁﬂ'gpo”' ons

of an individual' .gg Thus, the SLIC-1 nucl eoti de Sequences descri bed
herein can be ug%CGa“t YS‘HE%‘:}P emyicleie@rid sequerce 2o herexpiessad Withigagecambigents of
the 20 SequenCGSxpréEiii&Sﬁbcﬁﬁl"Bﬁérﬁbljiﬁﬂ(eﬁhﬁ’htaﬁe&ﬁ%aﬁﬁla?ﬂphﬁcﬁ%ﬂgﬁeg&% gdedual ' s
DNA and subsequentl n Panel s of correspondi gquences
from i ndi vi dual tter ‘ﬁr’é%ﬁ]?%d @}ce(Sblaﬁnpﬁpmrwh@ﬂmwermmndum

i denti fi cati onsof thSm@Rotdd s'e?leﬁbéicé%' .ﬂ\bdinvh»%\tﬁn&nyﬁux%bﬂslmsgsfw a DNA

sequences due tgsagﬂil el.ic differences. The seguences of the pr esent

invention can b d"ll"‘BﬂB’BF%fPWS dntrordued dnte the hest ¢4l Thederms inegalatory om

i ndi vi dual s mdse‘qﬁam"tw tdnded tIH&bﬁlsb@nﬂotﬁyemm&éjﬁd%&&lﬁﬁ&ﬁ‘s%n%nﬁd‘e

i nventi on uni quellniﬁ (%rese@ BOI"LI ons of the human genone. Allelic

vari ation occur&® Pglypdenylation § I:O%ﬁchﬂ’gﬁﬂétﬁfyo*ﬁ@ews s deseribedgfioences,

and to a great eéxadip@[ @eGdeddd]; f'(kn@@ﬁﬁr@.ﬂ‘tdh@'eél@z@lo@ﬁ%letﬂc;dv In%@ﬁﬁdl@tlﬁj t hat
‘allelic variati gﬁ%"ﬁ ggeesgﬁiagg) Vi d g b%%mans occurs with a frequency of 30

~abouf once per 1egepf} ( l@%@ﬁw&m&aw@ﬂr@wm. n can,
to some degree, dib@tuﬁaﬂuta&cﬂprsﬁsibﬂdm&dua&ﬁws%hudﬂte i habNGp ésrd?ﬁbs’f‘&lfs%d vi dual

can be conpare ent| f| ca purposes Because "gr eat er ers of

d
pol ynor phi s o BRSF W q?ﬂ’ ducloghys ssapsnge puly gogrtaig gost cells (e.g.,

PC T/ US01/ 09d69um¢mﬁdﬁa@g&ﬁ@b0§a§uenfz@ wﬂ%&hﬁﬂ%&&e%ﬁh%%ﬁﬁéﬁﬁﬂa&ﬁ o
differentiate i pd éch gua S..,The noncodl n%%%guences of the SLI.G-1 gene can

confortably provi S5eP £F s R Jerir £nckqn sugh fggiorsas the chojss btk of
perhaps 10 to 1hG0&lps beneansfonhéds thedaehoftkirtion oNgoLRdknd 2 lilkg drrsequence

of 100 bases. | L ppessg | & r%gs o %cial ﬂ%nﬁglgéja%n § e%roduscgé: mtoali)atcgl%stg tﬂepeb)'s II)Emduce
20  proteins or peptides, including fusion proteins or peptides, encoded by nucleic acids as
described herein (e.g., SLIC-1 proteins, mutant forms of SLIC-1 proteins, fusion-
proteins, and the like).
' _ The recombinant expression vectors of the invention can be designed for
expression of SLIC-l proteins in prokaryotic or eukaryotic cells. For example, SLIC-1
25  proteins can be expressed in bacterial cells such as E. coli, insect cells (using
' baculovinis expression vectofs) yeast cells or mammalian cells. Suitable host cells are
dlscussed further in Goeddel Gene Expression Technology: Methods in Enzymology
. 185 Academm Press, San Dlego, CA (1990). Alternatively, the recombinant expression
. "vector can be transcnbed and translated in vitro, for example using T7 promoter
30, regulatory sequences and T7 polymerase.



51D NGO 1 are used, a nore appropriate nunber of prinmers for positive

I ndi vidual identification would be 500-2,U00. If a panel of reagents from

- SLIC-1 nucl eotide sequences described herein is used to geng&sbé sdoyni que

i dentification database for an individual, those sane reagents can |later be
used to identify tissue fromthat individual. Using the unique

I dentification 10 database, positive identification of the individual,
living or dead, can be made fromextrenely small tissue sanples. 3. Use of
SLI C-1 Sequences in Forensic Biology DNA-based identification techniques
can al so be saed/Bmsforensic biology. . 15 Forensic bi ol egyus@nesssci entific
field enploying genetic typing of biological evidence found at a crine
scene as a nmeans for positively identifyi Q%R for exanple, a perpetrator of
a crime. To nmake such an identification, ~ technol ogy can be used to
anplify ;. DNA sequences .taken fromvery snmall biol ogical sanples such as
tissues, e.g., hair ressﬁlf’ﬁ?fepé?te%?qiﬁ%?tﬂ%lﬁ“l?.srd’.ft,enﬁ"}"%"éid’,“t%‘aﬁ:- COAWithr semen
found at a cri meectrecmtainii@constinitive beitdutiblemenees Airécting the eRpBiRich QFBiRlFd to a
standard, ther eﬁzéi al | ow El? i depet i f%cat i on Opqﬁfhﬁg%%%' n. of the biological
sanpl e. The sequ&le & YUt IRRPIRIERS N IS1OR Yoolors apinocids ta Rroteine

pol ynucl eot i de ereadperthareinpusgally tdERarpinb ERhins sfahaebdsbidatt o8l Shch fuflsh 1 N
the human genong to%ﬁ#}a]@an enphance the . reliability of ﬁﬁebased forensic

i dentifications By (ST 1E5C RYFPSRRs o) iy inomsass gy ssion of eeombinantpreteisy)

mar ker” (i.e. aRjtbiereakdVhe sobubilityofthé Redmbifint yrbteisCarid3) @ aBinltheakifitation |

I ndi vidual ). As ntioned above, actual hase seguéence information can be
used for identif} %?F%ﬁg'ﬁ@?grﬁt%ﬁ%é’séﬁg@ﬁﬁhf ity pusification.cOften, infusien by

_restriction enzgipeessicinesctirs; d pfotedlyie tlsvage e AMERIBcdd At B JuBclidnQf BRIGHSH NI
regi ons of the I%LJ g, 1 .gene ar e articul arI%/ agp[oprl ate for this use as
greater nunbers™T8F 68\“3%?% PRy fo epablé separafion of fhe srepmbina grafein | naki ng
it easier totdifromtherfusion moietydibseqlidt!te pusFicatibnlofthe fliskapritéi esuckéaless Of
pol ynucl eotide reagents include the SLIG 1 nucl eotide sequences or 22
Cot ober 2004 OB HoRRAE eotlion Sguetptsoinsluds ot Korlaomhi aad frisridgese.
fragments der i vEypidat fisioBEQprésSion@clordinclideg GBX\(PhAHagia BRECR ik, S?Lﬁitl%'ifB.SU C1
-gene having al of 20, | S, ef.er abl t. | east 30 bases.
The st G 1°nuct SRE0ThSY 65 (BREbuE 83BN et Hiohs Bowericay o
provi de pol ynucimdgRITe(Phemgein; Riscataway, NJ) vittiet fast gditathisheed-allsrd2é @laes, whi ch
can be used an,m%lgorse 1% I(gé. an igmi‘%tu P%i?rrli di zation techni que, .to
identify a specifiC tiosyePrEet o PREH-SIFBFETe Y 1A Ma Bt regrmbining Protein y e
This can be very usdfuified fusionpotingbmte uilided ieSIICC) RaViyUsAgE, $4.¢.] Srepf €seNt €d
with a tissue o known ori gi n. Panel f . h SLIC-1 probes can be used
to identify ti s%ﬂa By ST d)éaj' %'Ji;vé’gs%%sad;%cpgﬁﬁn g?‘@‘iﬁeq?vf)p‘é'.m gﬁ?e‘gte@?’r‘?qdﬁ f ashion,
t hese reagent s, specific for SLIGE1 proirisnfor example pIncheefeaientbedieia SOICE Pfusioh €€n
tissue culture inG! k Dat. i R.gli. SCreen r the presence of a nurture
of different t rg%mogg%gﬁg&lr%@a thf‘frﬁsl’c‘lgﬁl.ve X E’ﬁ‘ﬁ@f"'&ﬁ@@%@ﬁf’@ﬂ%: The
present i nvet i Wilized todnfpa bome mmrowrelsvehich ap shbakqugntle darsplanted imRairadingd i n
_' whi ch recipients. The pathology of the subject recipient is then examined after sufficient time
has passed (e.g., six (6) weeks).
Examples of suitable inducible non-fusion E. coli expression vectors include
pTrc (Amann et al., (1988) Gene 69:301-315) and pET 11d (Shﬂiﬂ et al., Gene
25  Expression Technology: Methqu in Enzymology 185, Academic Press, San Diego,
Califomia _(1990) 60-89). Target gene expression from the pTrc vector relies on host
RNA polYmgrage_ &a_nsdﬁption from a hybrid trp-lac fusion promoter. Target gene
- expression from the pET 11d vector relies on transcription from a T7 gn10-lac fusion
. pronié_tgf'médiatéd byécoekpf;ssed'viral RNA polymerase (T7 gnl). This viral
Lo 30 3 -pdlj_m_t__aljas_e lS supphed by host strains BL21(D_E3) or HMS174(DE3) from a resident
o prgﬁhage harboring a T7 gnl gene under the transcriptional control of the lacUV 5
pomoter. | -




15 di agnosti c assays, prognostic assays) and nonitoring clinical trials are
used for prognostic (predictive) purposes to thereby treat an individual
-prophyl actically. Accordingly, one aspect of the present 4 i el at es
to diagnostic assays for determining SLIC1 protein and/ oérﬂrjlg@b%r%boréci d
expression as well as SLIC 1 activity, in the context of a biological
sanple (e.g., blood, serum cells, tissue) to thereby determne . 20

whet her an individual is afflicted with a disease or disorder, or is at

ri sk of devel oping a disorder, associated with aberrant or unwanted SLIC 1
expressi on oWQUBPBty. The invention al so provides for mwoanRegiie (Or
predi ctive) assays for determ ning whether an individual is at risk of
devel opi ng a di sorder associated with SLI_Q—al_ protein, nucleic acid
expression or activity. For exanple, nutatrons in a SLIC 1 gene can be

assayed in 25 a biolggq . Such .assays can be, used for prognostic
or predictive purpos(g%sggdfgfetr%egy pﬁo%%ﬂﬂbé?‘?flfa {P\PXPIESSION I £ Goffds toiedmrass pri or
to the onset. othegratiiniyatost bariawitear impairdd\tapitpoyesttoftRalyiéde B! C 1
protein, nuclei b Lan or activity. Anqther aspect of the

i nvention pert aﬁgﬁéﬂmﬁgﬁfeﬁgﬁoﬁémﬁﬂbﬁ %’"F 5‘@“’8%&5@1% a{fé’wglf gr ugs;
conmpounds) on t AeavegiegettS, Apadomiceress,\Sah Piegb, (llifdtnid (1990)Al1DN12ERIAMofHeR! S- 30

Tk A o A AR B b i

PCT/ US01/ 09469 @prassiemyscter 5o thattheiddividoal dedoas for eagh althoRtid afitheeOf absence of

SLIC1 protein gl ea-acd g .ol ogi )l e i.nyolves obtaining a
bi ol ogi cal sanp efe&'# gér%?al&th gésatlg}';'l %6%?@8?“5&&@&3@%?2@#%@ ?oq:%lllb'&illﬁi{

sanpl e with a cirpelisratianrof ancleiganid sequanedslofthe inventiba el cafieBbliGy kgl € N Of
nucleic acid (eDgA,sﬁ%i mRlqu@enom ¢ DNA) that encodes SLIC-1 protein such
that the presence o ] ﬂrof ein or nucleic acid is detected in the

bi ol ogi cal s¥npl e. Anpuafiice cmbatiimentrihe SIAC-1dairesionvactsilil SydastERMRsRIn genoni ¢
DNA is a | abel Ch-Ei i e capabl.e of hybri di zl tQ SLICG1 nRNA
or genom ¢ DNAe%'Ic'ﬁg %ﬁaﬁb{aﬁggkgﬁg?ﬁ proBe o B?f‘$8?’e‘§‘¥%fdﬁag‘§e RY¢emSesi | 1

nucl ei c acid seBaidgtiteial.(1987) BHBOLDS:RD-2B4), pMPal@euiiiand Hagkdwief (19805 delasni d

-deposited with fl¢3G. éﬁ@ps%s(g QE!!B' e tian of such as an
"ol i'gonucl eot i deﬁo?%@agt_ag} ast 15, %}r@o(?ggfég%"%gﬁé?&%ﬂh\%%&%ﬂés in

| ength and suf f ¥erpemtion; Sanddiegd, CAL.ahd pick dbVitozenCatpden DidgsjCgent condi ti ons
to SLIG1 nRYA or gm'-@\l@ » .suj table probes for. use in the

di agnostic assays of tﬁizei&‘ll ﬁe%%c'loti) f"ﬂn% ebgceh’rﬁ‘%&?'l‘?é?sg‘ftﬁ?usﬁmﬂa’ E¥Y ed
agent for det ecEPREIM@LVecion. Baenlevims vestosravailiblelfadckprespalol progdnsin agdiuRg t 0
SLI G- 1 protein,jpRkedlns 8hl ' (fd.a detect |, Antibodies
can be .. pol ycllnonal, g?ﬁg?ge\:%?%%lg?%éh%ﬁ%égl g{|ail&9f§3$%§g%llgm.i body,
or a fragment t3ek563165) apdthg pVLperiss Grucklpwiand Mmmen(1989) Wretbgy THEILEHM .
"label ed", with regaf¢bthdtldd EmbSdiRGt Qnucleif Al s intended to enconpass
di rect |abeling of t_hjz\e pr ob.ee%lr anﬁt_’%gag}elgga{l:%g%lﬁnﬁeﬁg%m(‘fq.’rgs.s?d‘Bhysi cally
linking) a d8t deimmaliensellsusiag a mammalisnexpression vetora Bxaryglelyof nesmatihl  as

i ndi rect | abel iggfre@fontveBoRif AR 9E ' tiaNd. L Yy W I’M@ her
reagent that-is gie%eogt |y | abel gg. D@gﬁ%ﬁ’g (%7{@%%533@'&%3%%? Imcl ude
detection of a (bR ¢ &(1987dEYBOS) 6487l %5). Wee iseelrit tnyminatiel cells, gecondar y
antibody and engpleablvefis'stonol RNk rEh-biQlin such that it can be
detected with ?Ighl)mr escently IIlabel ed&étg?gg&aé/%?éﬁ&fﬁgr?%’?aﬁ?%g{mﬁ%l ogi cal
- sanpl e is interf@Berample; sRmmmendy esed prometers gzl desivedfbuipalons; Addnofitusizgds i sol at ed
froma subj est cyRmedBbvirndsnd SissH I q Ih i resent within a
subject. That 1| gﬁ tﬁﬁed).det ection met #gg ﬂg Ottﬂ%e I nbéé‘g’?‘f’sgﬁgéﬁﬁ%e"b“g%@gh to
detect SLIC 1 PrAgAYOls shdenkaryasie cellsaenshaptemts and 12 obSamibegikch) FritdIR, i n Vitro
as well as in \uwhdManial, TEMBIRBIE CI [ j f,or t.i on of
SLIC-1 nRNA i ncl u.dgmNo_r.t hern hylgf{’d&l%é}t%ﬁéa?oﬁyaﬁ%ﬁ?f%ﬁ% O%yBIT&i zat i ons.
In vitro-t echhilﬁﬂ%LPB?m@m €eld;SpringHarSir Labatatpny Frass, ColdrSprinigl Hadog )ye | i nked
- i'mmunosorbent gsgpys (ELISAs), Western blots, .inmunoprecipitations and

i munof | uorescence._In vitro techniques for detection of SLIG 1 genomnic DNA

' C 30 -+ In another embodiment, the recombinant mammalian expression vector is

O

| . 'c'apab}e of directing 'expressioi_l of the nucleic acid preferentially in a particular cell type
oo (eg tissue-specific regulatory eIemex_lts are used to express the nucleic écid). Tissue-



22 Oct ober 2004 WO 01/ 73028 PCT/1JS01/09169 ' -72 include Southern
hybri di zations. Furthernore, in vivo techniques for detection of SLICL

- protein include introducing into a subject a |abel ed ant p28dpet 2004 1 body.
Fox exanple, the antibody can be | abeled with a radioactive marker whose
presence and |l ocation in a subject can be detected by standard i magi ng
techniques. 5 In one enbodi nent, the biological sanple contains protein
nol ecul es fromthe test subject. Alternatively, the biological sanple can
contain nRNA nol ecul es fromthe test subject or genom c DNA nol ecul es from
the test sub@m/73028 pref erred bi ol ogical sanple is a sermor/esomped4 i sol at ed
by conventional neans froma subject. In another enbodi nent, the nethods
further involve obtaining a control to bighogical sanple froma contro
subj ect, contacting the control sanple with a conpound or agent capabl e of

detecting S| ooy Wb B SR e BNprotfilnd Olpl BB REGRENCE Of

SLICG1 proteln nomc DNA 1S tecte In ol'ogical" sanpl e,
and conparing t?ﬁé“ﬂﬁpegﬁﬁmmeﬁmml@ theatymdn promotRNAiverrspepific il?mkelDBWIJ n the

control sanpl e n&g’?kﬂ&ﬁ&ﬂﬁﬁ%ﬁ&@h&% &{c}gses rp (Gl Hna BE 55:88%5 DA

in the test sa e 1 nvention 0 en t he
presence of SLI|&#viImmungl. 43:830315 an pastigwisr erommrs of Lenelh reseptors éWinoto aen

conprise a |ab ein or
NMRNA in a bi gl gﬁiﬁggsﬁsarrprgwrbré’%?gﬂgrgﬁﬁﬂt erm Jrﬁl&%%ﬁ?g&gm%t%%stﬁé%c 1lin
t he sanple; and mnyomeewﬁmw (lﬁ&)ﬁfﬂéﬁlﬂEﬂﬁfneﬁbn-@aﬂlﬁcrpmmemnsarrpI e

\(IIMO'I['][]a?an' an-?_ﬁredﬁ( gt can%el}% grl se I ns ruc?@%%%?ow}g?f%w%ﬁte&ﬁdt to

detect SLI G 1 p¥@i4dB1$48%), panereasispecifisiplomaters (dbgd etali (#9833 Scigree 250 91216),

di agnostic neth ﬂ’ﬁﬁ&f o identify
subj ects havi ngaglr at g@@ﬁgﬁﬁﬁg}@%g@%éég %ﬂgggge&%xgﬁﬁsorgérg&zﬁsom at ed
wi th aberrant0 of.87h¥idnnd¢BurepsacApplisationdublicationiNo.264,166)+ Pevelepmesellyr ei n, t he
from.tie wiid ] f‘*ﬁ‘ ool oo a bR SRE K i P bR 21 €
expression or a qs&¢l¥ﬂ¢¢fhﬂ§l(tﬂ?@bgcren@r?éa§%3;&) ambfbc gefstemtoeumee&enn or 30
.activity, as weld hdoes not followthe wild -
type devel oprren{ émr&gatter ﬁﬁﬁ#qg(sg ce%(sé%g%‘l 3%53 e’subcel lul ar pattern of
expression. For exarﬁhealvenﬁmrfmrﬂntpr@ude@atreoembmwsxmcssnnvmarlcvmpxysln@a| nt ended

to include the PCT/ USO/09469
whi ch a mut atl on ?lh&leé)lfﬁ% '&Mebﬁgfogéél}@ésﬂ%)%xgégﬁ%gmm antiesg

under - expr essedom%%r%mmﬁﬂmmsmmhvﬂwhm ercgulm:ylaeqmmahn of1s
result in a nong ges not
function in a w g&& f/%’giuf‘ glsoﬁglg}]r%m%{?@ht}n&hg@mp&meﬂlwﬁmélsegﬂg)to it er aét
with a SLIC1 sBNdimalecle Vd!ichomtlsﬂ!wedh SLIQ-én&{As Reigvlatoy seqwen&isloperitiely
substrate. As u -‘hﬁ&d B8 Riclic aExB%loh&fﬂheM%ﬁent&tﬁﬁ P{S’ﬁft Wakaaied
phenonmenon i nvo in a biological response such as ce

proliferati o#. thsm@)ammressmoﬁtbermmmé@oim@p utke‘@rlatysiwtipeexﬁgr essi on
or activity whi Glads vitAGRSAADLRAoE Bibinctl S latoH o 8aCEn BEGHERAAN e o1 N,

such as the preceding di agnostic assays or \pg assays, can
- utilized to i detirdctspngitufiyp,tissue sprgific arcelltypetspecificiexpressiva wé ardisensg RNAL o
di sorder associ L/EGeH i
nucleic acid ex‘gltrm:%m on&x@egghﬁas ar?gl%?l tﬂe%@_d&r%cro%ﬁnfarﬁ M@%kﬂdﬁig%ll sor der;
-a cardi ovascul aﬁrmteéém’ﬂs i whigh hntisense myclsid dcids altelpmdUCEQ@nde!#telcontrolaﬂmeS| on,
growt h, diffagr

B ohigh iy LB B4 U 50/ hich O 2 ORHBROEKY L LS

t hronboti c disor Alfernativ |I|zed
.to identify a sUBf@‘é’tWIHMﬁgec@FlsatﬁoﬂM Fqsladéewmmpﬂthgreatﬂa@nmfsmder

~associated wit he@%&[&ﬂﬁ'aﬁﬁ&&@g&d&s&b@&@% & &/ . AfitdeNde BN ;sanucl eic acid

expression, such-as an inflamm or 1 mune sysfemdisorder; a
~ cardi-ovascul ar -@plsenlardqol foa genstic Mﬂs,mew-e'[frmds ‘riGenatizs; Vet 1(bX986dhesi on,
S growm h, differentiaty r ic or
thronboti c- di sorder. AIB ré%f»e Ebﬂﬁﬁtegﬁ?nd‘%eﬁ@é%ﬁhgﬁggursg?}? esﬁggﬂfaod for
Jidentifying ¥ dnmlmOIMM&emvaMomm@cem etm,aQSLIC-laiuelelcamﬁ or unwanted
~ SLI'G-1 expressi e RHitlih ¥ froma
".subj ect and SLI%Blfa%rot el n}&bér{ nuc%@é&%&?ﬁti@%ﬂ%ﬁkﬁm@%@&q% DNA) is
- detected, wher esontaining soqusnees vbich illog) it Ghopologwisly reromhing fnto & speifid sitesof

di agnostic for a subject having or at risk of devel oping a disease or
di sorder associated with aberrant or unwanted SLI G 1 expression or -
activity. As used herein, a "test sanple"” refers to a 25 biol ogical sanple
obtained froma subject of interest. For exanple, a test sanple can be




a biological fluid (eg., cerebrospinal fluid or serum, cell sanple, or

tissue. Furthernore, the prognostic assays described herein can be used to

determ ne whet her a subject can be adm nistered an agent &e%&obefa%qoggom st,
aci d, s

ant agoni st, , peptidom netic, protein, peptide, nucleic
nol ecul e, or other drug candidate) 30 to treat a disease or disorder
associ ated with aberrant or unwanted SLI C-1 expression or activity. . For

exanpl e; such net hods can be used to determ ne whether a subject can be
effectively treated with an agent for an inflamuatory or inmune system

di sorder; a waisifeet ober 2004 WO 011 73028 PCTI USO01/ 09~69 pctfuseiddogddoovascul ar
di sorder; a cellular proliferation, activation, adhesion, grow h,
differentiation, or mgration disorder; or,.a hematopoietic or thronbotic

di sorder. Thus, the present invention provides nethods for determ ning

whet her a subje e f ecll dreated wWth an ent for a disorder
associ ated wit hﬁgggs?g%ﬂrﬁstgegémeuﬁl\t/h\ﬁX% 15“%%&@%*89&“@@8‘?% el{l)r"%‘(',sF vity in
whi ch a test saissrchangeabiphereinelt immderStobCihat peivtemsrefet notwdlyeth thedaitidular
expression or aghiVi i etect e, .., Wher ei he abundance of SLIC 1
protein or nucl%lrojéa\ééa%l}{ghté?(%feé’§° ‘?ﬂorg’romg%?lipflqufg“%\aa ogﬁat’s?‘iﬁfm‘ﬁ subj ect
that can be adninpdi§catiorsimsyhecarge sicceedinggemdrationsdikas cither mattea @t ed Wit h
-aberrant or un - Xpr ion or acti.vity). .10, The t hods of the
i nvention calr? ai sogggét%@?n%esgéﬁ’gipg&%ﬁx'&Ot‘deaé’?’%F?%ﬂ?ar'ﬁtgg@ﬁ“@eil:gene,
t her eby det er ni buitmeg still ingluderbyvithin theistdpeiofithe tdrimas agtddent. i s at risk for a

di sorder characteri z 1 srequl ation..in | C-.1 ofLei n agtiv] or

nucl eic acid ' exprggg?sgér%,u %E‘}]&gg’%gﬁ"ﬁ P Qﬂcfglirf: qr Qﬁ%’ﬁé‘r%

di sorder; ‘a car protinasu bé enpradsed du bheterialocelesuch b, cpli,dhsefteeld, yeust oract i vat i on,

adhesi on, grow, it fer tatian. or 15 nmigratio | sorder; or a

hemat opoi eti c 0@”{‘%%%%?%8‘?%&3% e .haﬁ"%erp(fvg'fyéﬂ:]se@}ﬂi.) 059%6%%(?&%, t he

met hods i ncl 19deExhaiples3iandj4)).i Othar suitahlé hosoéells adelkfovi trthésh ekiletijn @etart, t he
presence or absence netic. alteration characterized by at | east one
of an alteration af f"%ﬁ‘:"ﬁ?‘%@%‘%‘é’t’? 'r’??gél}cf??too‘?mlﬁ“yé’gﬁgr %ﬁ&%ﬂ?%ﬁﬁﬁm

SLI G- 1- pr ot ei n, capventineal fransfamationss tremsfetion feehnBubsC-As Wedkereilahe panpl €, such
.genetic alterats aﬁﬁiﬁﬁ! b certaini t he 20.exi stence of at
~least one of 1) a g %[%%tﬁ?%ﬁmg]ﬁ; one or ,%rﬁl}nﬁﬁ%ﬁ%é%f“iqggga?%ﬁﬂéﬁ‘?@ gene;
2) an addition ‘thnisgyes for intredueing fiditign nudlds adid(ea., INA)-iitogdoet;celB inchuding

substi tuti onsof pae, i of a .SL| C- ne, 4 chr onosonal
rearr angemanit5 of a SlE_nI5 °€§@{°S°é E%igih‘&;&’jé’ﬁggﬁ'%’ﬁ é.gllgéﬂmi#ﬁgexpgvée%atfda :
gﬁis%egger RNA tkzsﬁ%rqnfﬁpmﬁm 6t dl@abpayative, Sﬁatabbhmﬂ\caiﬁlformdifm:ﬁ@ggﬁzn (2)1‘5 ..;;1)
-1 gene, s . ] ter t.he oni ¢ ,
t he presence o1l‘J{E a %gth&vﬁo{'ga#%p%%ﬁédcg%ag %l}é’f) gee?‘rﬁp{%"l@"f?ggzoé'ﬁﬁ'e# RNA -
t9 ; anlslcr: pt ?)f angf@'IA@gwi,an)edaCnbiﬂmnll'qidf_atbppéabaeat_edy OéldSpiﬁhq[I%%rPr ;)jt ei nl,
al lelic | oSSL@hmtbrobless: ligg iate po ransl ati ona
modi fication of a SLIGT f)r%ltggpl%g _ cfésc?#dég)g&%ééoﬁﬁeelrﬁ%bofaﬁ) & "a |l arge
number of as¥ays knd®pstable trqnefection ofimammalianrceliw it islawwhdhat,dieperding npon the
alterations in gunrabdidsvec@LiA ; Lol 0Qi ispa tissue' or
30 serum sanpl e_éklpsollat ed by é’%ﬁ%ﬁ?’?%ﬁ%@ﬁ%ﬁé@%%@% 'g% c_ellsm% Qct ober
. 2004 WO 01/ 7302igtegrate/thoforeiandMN intortheir genomet ki ardez tpideintifp adsseledidheset i on of
the al teration jnR¥ahNGehd'Bat ! ' I ase._chain
reaction (PCR) (sgl(gl,1 :a%S L}%%&dgaat%lﬁtg leaﬂ%}%&g’r 5%%%?@@??)2‘52), such
“as anchor PCR ofenealoHnedneeddnto the hostroalis dleng with thergeae bf igtatest rPreflraddn r eact i on

(LCR) {see, 4. JaRLRE . ' - 10774-1 . 5 and
Nakazawa et 2gl gsel(ei%‘g?l) Pr%&cﬁﬁgﬁ@e&%@g cﬁ§%%@§&é§é§'§%%ff%§?%e | atter of
whi ch can be pdiversyriaend methottexate Npcleio acid taoedinp o saltctableimdrkarean ben t he
SLI G 1-gene (s LAY A f b ) 23: 675-682).

Thi s net hod caﬁﬁtir_ﬁdg ude'tarl.\lggtg?ie%lstﬁ%é ccyle{;\églg ﬂﬁgeﬁgﬁég%ggﬁcﬂ PREME Y o

. subj ect, i sol atbedgfraduesion e sepsiatt veetory . Cellg staldyrirensfectetilivith thelintrdducddmutieich e

- cells of the s - bE L Ngl ' j le with 1 one or
nore primers ma#?h&%%@.&@%hr%%#%@’%Sﬂgﬁ“gﬁ‘?‘%ﬁ“a’é’ e J&H‘fﬁ&c- ditions
“such t hat ~hy3r i iegriereprervill s vinegwhile teathepcellstlie).he SLI C- 1- gene (if present)

~occurs, and detecting the presence or absence of an anplification product,
.or detecting tine size of the anplification product and conparing the

- length to a control sanple. It is anticipated that PCR and/or LCR nmay be
desirable to use as a prelimnary anplification step in




15 conj unction with any of the techniques used for detecting nutations
descri bed herein. Alternative anplification nethods include: self sustained
. sequence replication (Guatelli, J.C. et alL, {1990) Proc. (zlgaé#%ob%% Sci .
USA 87:1874-1878), transcriptional anplification system (Kwoh, DY. et al.,
(1989) Proc. Natl. Acad Sci. USA 86:1173 1.177), Q Beta Replicase (Lizardi,
P.M et al. (1988) Bi o-Technol ogy 6:1197), or any 20 other nucleic acid
anplification method, followed by the detection of the anplified nol ecul es
usi ng techni ques well known to those of skill in the art.' These detection
schenes are QgRgesas |y useful for the detection of nucl epgrasiihot®! ecul es
if such nol ecules are present in very |low nunbers. In an alternative
enbodi nent, mutations in a SLIC-1 gene froma sanple cell 25 can be
identified by alterations in restriction eifZyne cl eavage patterns. For

exanpl e, sanple and ntr i s.isol ated, lified (optjonally),

di gested with one orxg’ﬁ?téeql@ﬁmﬁnp%ﬂﬁ&éﬁﬂf’gﬁ%ﬁw%ﬁ%&Fb%?ﬁu IRengt h

si zes are det er gultgd chybeaskd ©lprahtePh ixpiess) aBNIC-¢ proRd. efocofdifglgRnces in
fiagment |ength,sizes between sagngl e ggd control DNA indicates nmutations in

the sanpl e DNA. VgRtegfther prywd araduciee s¥LICHRrpteinusiog thehogtcslly see,

for exanple, U. &f thPaiveitionNi one erhB&timent)the MBthOEconBiSescllnfng iR Hodt celt B
presence of s egl fic nut tég{gi%l?gé&éjev,el oprent. or loss of a ribozyne

cl eavage site thelnwsh miipant Fxpaession veptor proedingeSEEGA pptein ot her
enbotzli rrengs, geﬂﬁ]ﬂﬁnmlﬁzéﬁhﬁbh@i&mﬁéhtﬁﬁgﬁ%@ﬂ bfdrt]&ﬁiiﬁli:god&va gl zing a
sanpl e and control. nuclejc acjds,_ e g. or RNA, ta_hi ensity arrays
cont ai ni ng hundwwwmctb?dmedﬁmms&%??l% apﬁ%%'gﬂ‘(t@@i‘?me M T.

et al. (1996) Hwrdiam\dsttitostizell: 244- 255; Kozal, MJ. et al. (1996) Nature
Medicine 2: 753 5 759)., For _examl e, .genetjc nutations in SLIC 1 can be
identified in two diﬁé’n‘?ﬁtcfﬁ%ﬂ°z}fer‘%‘ff§“‘g’o‘iﬂ‘&isﬁ%‘&° foiedugrnamrhiymen tppsgenic obes
as descri bedid nakimaRi For dhnhple,Gh o embddindet, a Bbst &l of theanvehticil is B YAl zat i on
array of probes can be USﬁg’Pt,O scan, 1 hroy ng stretches of DNA in a

] h.l !
sanmpl e and cont PP ap 4B ‘P?/“B‘BQQI"(E‘f?a‘?‘lﬁ%%s{tlgt]ﬁé’éﬁgﬁ?ﬂée%ﬁ%ﬁé@ by maki ng

linear arrays ofnt®@aie@nSichihof ¢allslcaP@ent: Wt Qeate hBh-RuifidrfiFanddehRWBintdlEn 1 ©
identification of. point rrutsﬁ)(lﬁgns. Thi s sEep,i s . followed by a second :
hybri di zati on aPPHy SEFEPOS] sqapercET iRV beed intepdyced frtefRelE BRIOME 98 nut at i ons

by using sgal | ehotgslpgﬁisﬂcbﬁﬁdaqbﬁﬂhﬂsﬁWﬁyﬁeﬁGﬁbt&fﬂnglt-arsyq&ﬁl‘iclahzfve\b@édbant s or
mut at i ons defect ed. ch nutation_grray s conpose para robe sets,
one conpl enefit af er?q)%a“ﬁgmﬁn?lﬁlg?ﬁfgﬂﬁg dyingt CB?’haéﬁ;"E }%%1% 51 to t he
mut ant gene: 15addfoyientifyiag helor evadetihgmpiulaterd yf SIEICA athvityetAs uéd lepsmi@nci ng

reactions known,jin the art  can be used to.di recbﬁylfgl?%ggéﬁence t%e LI C1 gene

and detect nut at FORESAHRASR? PoRshyEen animal, prelea affPICPTBEREY £ Wi t h
t he correspondi nglemshelrdsypat of mouse) i which @gelenifice oftkasels e8theiniGalddides BY -

reactions include those based on techni ques devel oped, by Maxam and G | bert
Ry B s NtEsbR? Dt ol o e p S el R mar s psmo
Nat|. Acad. B8ci dogdSAwsdgdatsSchjckers] aniphibidns,Gind dis likeTpA Gtuefenk iodxogdhpuDNA

Uhe i agnost | o Tieh i BERUEREL o Binag o ERLFRwhiSg bonsechipatth] deBfips e g
- by mass spect r oamt whick mamins in the genbi6d of thé masrtaniand theribp direnting the ekjressioh

94/ 16101; Cohen | 6) .Adv. Chromatogr. 36:..127- cand Giffin et
al . (1993) Appl f’%i’s‘%ﬁ?d&é %"Z“%"@F‘g FiE frore£eH [pGs of Mgses ‘gﬁ%f’etfﬂ%’f‘ﬁ “or

- detecti ng nut at Asmsediherein)e "iSimologdusgesnmbinant adidel"ries hoxdkfuman aiibial; praférsblect i on

from cl eavagg.: a is used.to detect.msmatched bas L0 RNA/ or

RNA/ DNA het e?sodgg{%%gl’ I?'ﬁ/%‘?fgmgltv agouse fb@?ﬁl@cﬁng‘}ﬁ%"% gglclfg &%e.]mfwﬁe neral ,

t Pef art Ei eg hni3qalearngfby'mmnuslhminibhndtﬂgfﬁéwmmbm&gem?s)g&dmhfbﬁb@h?gut)I exes
~of fornmed by. 30 ridizin el e or, cont ai ni n wil d-type
SLIC1 sequencepvp\%lﬂolg%‘ﬁee’ﬁ i %t%lh%ﬁ‘“ﬂw%\f&“&ﬂ’? Pﬂ’ﬁgeli?éh‘?a tissue

- sanpl e. The doullimak priameéaicldpméne sfthe animalt r eated wi th an agent which

. cl eaves singl e-stranded reqgi ons .of.the duple 2 t ober 200 01173028
-77 PCT/ US01/ 09469_58%“55%‘9%%0_ FP“"&‘%°§P"‘E‘E?€‘?§“B§&"&B§‘?°P% tlches

~bet ween t he monencotling nacldasmid iatodhe raglelpromiodyi of Afsitiinaidocyd/sD¥H dupl exes can .

- be treated with_RNase and : hybrids tregted with S1 nucl ease to '
enzymatical | y .d%%%‘?ﬁ‘&“t‘ﬁ@"ﬂﬁ*@%f‘b%eﬂ‘d?@w&% F°?‘f¥t"'t)tf’a%"reké’r’g'b6di nent s,

ei t her DNA/ DNA pseudipfcgiind fethafel fost@aninah Tie SLIGAcBNAWedqendz df SBQARWN@N ne or

osmumtetroxide and with piperidine in order to digest m snmatched regions.

After digestiron of the m snmatched regions, the resulting material is then

separated by size on denaturing pol yacrylam de gels to determne the site

of nutation. See, for e.~tanple, Cotton et al. (1988) Proc. Natl Acad Sci
USA 85:4397; Sal eeba et al.




(1992) Methods Enzynol. 217:286-295. In a preferred enbodi nent, the control
DNA or to RNA can be | abeled for detection. In still another enbodi nent,

- the msmatch cleavage reaction enploys one or nore prot eigsohgdr Jopgogni ze
m smat ched base pairs in doubl e-stranded DNA (so cabled "DNA m smatch
repair" enzymes) in defined systens for detecting and mappi ng poi nt
mutations in SLID-1 cDNAs obtai ned from sanples of cells. For exanple, the
mutt is enzyne of E. coli cleaves A at G A m snatches and the thym di ne DNA
gl ycosyl ase fromHeLa cells cleaves T at G T m smatches (Hsu et al. (1994)
Car ci nogenesi s 15: 16S7-1662). According to ari exenplary_enbodi nent, a
probe based BA'Y™&E c 1 .. sequence, e.g., a wild-type SEFEUPM&ence, s
hybridi zed to a cDNA or other DNA product froma test cell(s). The dupl ex
is treated with a DNA m smatch repair enzyihe, 20 and the cl eavage products,
if any, can be detected fromel ectrophoresis protocols or the |ike. See,
for exanple, U @nbatredicedNs a tiinspsss id@%he genonic ofa n@rlmehi Arindak , Aledniaivel,i ons

in el ectrophoref| iyl i o identify mutati in SLIC1
genes. For exa‘rarép °§f“@$‘r‘n‘§+‘éﬁ6§¥%‘gﬁéﬁ§‘o‘k‘h5@&%@?%‘“5%1’5 n%?'ﬁﬁ?%'ﬁ%@gdﬁmﬁay be
used to detect w@dbéusedaretsansgene| Alternasivelyy £SLIC-hgdnk homhologife, dneli ssemotheit ant
and wild type [V j Lta. . (;19 . Proc tl a ci  USA:
86: 2766, see a@b&%hﬁgé%}‘kg%sgw%é°Eg§0’3.“f%t-?%fﬁ, eﬂﬁﬁﬁ&&éﬁi (1992)
Genet. Anal . 5Teehuenggepf SEQIIYBO7D) . Si ngl e-stranded DNA fragnents of sanple
and control SLIC 1 nucleic aci Wil | denat ur ed d allowed to renature.
The. secondary structure of si g@?&éﬂ‘ﬁﬁ%&ﬁ%ﬁfﬁ?‘ﬁ&ﬂ“ﬁ@‘ﬁﬁ#@? accor di ng
to sequence, t teansgese:| Infronie sS8queates andipilyadenylativh siphloinalse be inchiddl ih iHey

enabl es the det ' 4 ngl e base. ch . The fragments may
be | abel ed or d%?lg e%?é;tg%vﬁr %&F}%gfg?,g ﬁ?gﬁ’g&#‘%ﬁg&g 5?‘5%%"5@ assay
may be enhancedepyatoryiseqgereb(s) qan be hporatiynbakeDio'g SLICH tednsgehe tohbrestegmedinhy 22
Cct ober. 200 ~ : 9 structyre i s. mare 'sensitive
to a changeﬁoﬂfggkgﬁgég’%%i’aﬁf eg%@%%géggrﬁeﬁﬁqu wgﬁﬂa‘nod
utilizes het er cunhsycomanguiatipsarsl microgjertion pertidalay aimals suchl evimbee theveodupl ex

nol ecul es on t@“@ﬂ?ﬁ {ior%pﬁr&eé_ﬁnga%lcﬁectrbo%oreti m)ﬁlg h té een et al.
-(1991) Trends Cene ge?u n yet anot eF g %r(ﬁ‘ﬁgﬁ?’“f ) fit of
mutant or wi | d-4.936866 rulgbii5i61089,ibathryl hederey bis U.8lPatel No. d 813,49 by Wagnegeradi ent
(DoaE) (Myers &f- 28 G OF RauHRDA e 180 E0008 Vooponfe RERHARIGRER,

met hod of ani&l yiess, ting Harbog Na¥5¢lil 986) dSitndlar methods ateha¢d fot pddetiomsft -
conpl etely denajy p| qg& I of. roxi mat.ely 40
by of 1 o hi gh%nt%klrrfﬁ?nrf% %Cg-rl cﬁ‘ﬁ@&ﬁy &ﬁgﬂeﬁangﬁ:?l%fiengﬁgggﬁs%%ﬂx hg -
tenperature gr adPere of 85kiEekitrdnagept irdits gofioree ahdlea txprissign off HACARNA i dent i fy
Rel senor(1987) BophL 4Gl 'R iiseRChoRREu it 6 EPREDSPURARC o 1o
det ecti ng poi ntadditioeal primals camyingdke trapsgener Moreover, tianigenid atimalssandndd ve *

ol i gonucl eotgyderday ﬁé&kmgmxcﬁedr&%i%ﬁ@gpg%&ﬁmﬂ&mﬂfe Ehighkve t 5

primer extension. For exanple; oligonu e prinmers nay be prepared in
whi ch t he knowrfafingethertransgenssaced centrally and then hybridized to target

-DNA .under condi tiongyf, Mh&ﬂol@@ﬁlmetc EQ%] % ' ' r§§’ ct match
is found (Sai ki et aI0 lie_:i’lL986) Nat ur e %rgﬂ‘ é @Sgig%fog_?t&?a;ed%g% Poc.
Nat| Acad Sci (kagiepetionyfa SEicH egne intoevhigheadddtion, alfijonuciisttitioelmsar e

hybri di zed to RER, &dutddts ik, PN udiof ldggﬁ for i fifere
- mut ati ons when the o iugonuge%g{fggﬁé’s'é’re a?%altlghe E’g%t e ﬁfg?el‘ ﬁ?‘%gﬁ!&‘

nmenbr ane an@s 1 gene can be a human gene (e.g., the cDNA of SEQ ID NO:1), but more preferably, is a

o ' _non-human homologue of a human SLIC-1 gene (e.g., a cDNA isolated by stringent

hybridization with the nucleotide sequence of SEQ ID NO:1). For example, a mouse

SLIC-1 gene can be used to construct a homologous recombination nucleic acid

m_oléculc, e.g., a vector, suitable for altering an endogenous SLIC-1 gene in the mouse

30 genome. Inapreferred embodiine_nt, the homologous recombination nucleic acid

molecule is designed such that, upon homologous recombination, the endogenous SLIC- |
1 gene is functionally disrupted (i.e., no longer encodes a functional protein; also



hybridized with | abeled target DNA. Altenaatively, allele specific

anplification technol ogy which depends on sel ective PCR anplification may

. be used in conjunction with the instant invention. Ciigoqgg?agg&QEEMused as
prinmers for specific anplification may carry the nutation o interest in

the center of the nolecule (so that anplification depends on differenti al

hybri di zation) (G bbs et al. (1989) Nucleic Acids Res 17:2437 2448) or at

the extreme 3' end of one primer where, under appropriate conditions,

m smat ch can prevent, or reduce polyirierase extension (Prossner (1993)

Ti btech 11: 2@®)p1/73028 addi tion it may be desirable to intredwusnassovel

restriction site in the region of the nutation to create cl eavage-based 30

detection (Gasparini et al. (1992) Mol. Cq | Probes 6:1). It is anticipated

that in certain enbodi nents anplification ﬁéy al so be perforned using Taq

|'i gase for anplification, Baran 991),. Proc. tl. Acad. Sci,.USA 88:189).
~ I'n such casesr,e}erﬁ g&*&n‘“@ﬂ"f‘fmogé%?’g A‘ﬁ“ﬂ%&'&ﬁﬁ?‘*@@t&ﬁ%ﬁfﬂ?&@?s -79
PCT/ USO1/ 09469 mmlejc dcfd théledude das badgaignédaich that, apondiomoiogod recoftindfiort, e
sequence meki ng_i.t pPOSS] to detect, th resence. of .a kn nytation at a
specific site be;’/ndf’%%&‘fsf#d‘%grgef‘ﬁ‘é‘ . e‘ﬁé’g‘ ¢ rgﬁb'ét %‘?e%ﬁgﬂ%ﬂ%&aﬁ on. The
met Eodsddg_scri bprd@ehf(i.gj, memstrehiﬁmlai@yr?ﬁancﬁ@be@%ﬁﬁwbﬁercli}yalwithéi zi 39 pre 5
packaged di agnostic .kit.s, conpri Si as{ ,one,probe nuclejc acid or
ant i body reagen?"p(‘ff@%%l}?faléeac eB?WW%é’ﬁ%&z IB@‘%@W@QEH“@H‘E"P’?{”B%‘@&, e.g., in
clinical setti nygleicacili meleads thealtérehpatiandTithy SLIOY gaydipfiaiked ayitsfseandlsy
history of a dis ag’g?@g.illne%ﬁ iéﬁvol Vi ng &1 gtk.glfe enagl (I;urtlh%ﬁm)re, any
cell type or ti% Gonpl AyeTele aeid sequence 9f the ﬁﬁ’gt‘b opfor fomologars i n t he
%r ognoslti c asisary:sominmb' i hhﬂiécﬂrt]tﬂjeﬁie?nthBexd@ﬁt;uhSLl'mgg&E c&ﬁé&b}&ﬁe Elbﬂ)idldi@us .
inical Trials Mnitaring,the.influence o ent s . 0., dru on the
expressi on or actiy OBP&Ael%ﬁulfpifeﬁ‘ﬁ%?@iaﬂe ‘g’%ﬁf"m #@'W&Ef“aﬁ @TF'&’)’fan
i nf | ammat or yi0anethtayorRSEim delk i The additighallfankingSLIG D hedlgic acRSehuehesiy boskel et al

associ ation, or .l . ad ion) can. be applied not. only. .. in basic drug
screeni ng, but cde‘\t%n%ﬁ? eSS hoynelogdis pecry 08)"1‘15%6.5@98&%'?%&55 of
gEI E: zigent det e’l‘ypia_ﬁyl,sbgerﬂk?aﬁamiofﬂgﬁk&gmA&&ﬂfH&?rsihﬂd'elthgﬁ)fa'tdln%l@deu{ﬁgrease
: -1 gene expressign rotej.n |l evelsi qr upr ate - ctivity, can
be nmonitored i n{hg ‘l’rﬂéf]g%ﬂ“gfec??' %T@“Wc_l?ﬁﬁ‘f“ég’f’&@gﬁ%ﬁﬁ’ %‘"ﬂg@é‘?&%‘@d SLIC1
gene expr essi onCagecahi, M.R. (983) Ggll 51r502 dordalesvriptinn cihadolagduretoibihatioht y. -

Al ternativel y, f Y s _of .;an..agent .detern ned b SLreeni ng
assay to decbréea%éél% 1 @acl oale(ﬁ%%%xrﬁ?o&b&a 8?1, nupcie(') aélldr{quéec\'}gellss'fl%%cﬁlmtaegul ate
SLI G- 1 acti vit yeellcag, dncembryrinicostenticeliine (d g) byalectroposation)ahd sdllsjirewliich #ax hi bi:t i ng
i ncreased SLIC-; ﬁﬂg{ r LN protein |evels upr equl at 1C1
activity. In . éﬁg C ?f'g?clg?e%% %}éﬁo }é?m %%%uéa'&eriﬁ%)rm géngfl gﬁ%g}e eﬁ‘i‘%e?ﬂ“f a SllIcG1
gene; and pr ef egenb hrg stlettdri(seczlg. Jaé it of 4lhA992) Cek 6DLLS). Tingselected @dls can, thdnor -

exanple, a SLIG - ' LSQr der n_be igf s a'"re ut" oy markers
of the phenoty ?gj eg@ gl%pggr’l s?%cg%té)? mg%"f’gl or”’ %E?gus 2 ?orglnaagrﬁ%%%ﬁ gb%ﬁﬂ?s {t?f’e
limtation, §enes,Biadley,dimfer@otdpeikomastamt Esbryonio Stainaleict A Practizlal s by
treatment with r - cul e).which
modul ates SLI GAPLOAI Koo, S0TRE Rittori 198 3. 350, K OHBiAeShngd
descri bed 30 hesaaithen be implanded idoratsiritablechseulopregnantdernale fhytet dndmalfahdihe of ages
on SLI C- 1-assocl.ad: j i | .
der egul at ed P- s_éélﬁﬁergﬁ n %i 5"3%‘%‘? Ol{rggegy Wg(g% g@ﬁ%ngﬁpﬁégﬁé%h‘gﬁﬂgg%@xa% d/ or
- cel lul ar adhesi teiy geragellsoan bphsed ta breesd apinials ip ahich el edlls of the kiimelaontain the

: ‘25 homologously recombined DNA by germline transmission of the transgene. Methods

for constructing homologous recombination nucleic acid molecules, e. g., vectors, or

-homglogous_ recombinant animals are described further in Bradley, A. (1991) Current

Opinion in _Bi_otechnblogy 2:823-829 and in PCT International Publication Nos.: WO

90/11354 by Le Mouellec et al.; WO 91/01140 by Smithies ef al.; WO 92/0968 by
30 Zijlstra et al.; and WO 93/04169 by Bems et dl. |




22 Cctober 2004 WO 01/ 73028 -80 PCT/ USOL/ 09469 be isol ated and RNA prepared
and anal yzed for the |levels of expression of SLIC 1 and ot her genes
~inplicated in the SLIC 1-associated disorder, respectivela odbserl gl s of
gene expression (e.g., a gene expression pattern) can be quantified by
northern bl ot analysis or RT-PCR, as described herein, or alternatively by
nmeasuring the anount of 5 protein produced, by one of the nethods as

descri bed herein, or by nmeasuring the levels of activity of SLIC 1 or other
genes. In this way, the gene expression pattern can serve as a marker,

i ndi cative owddasehysi ol ogi cal response of the cells topchasageisd.
Accordingly, this response state may be determ ned before, and at various
points during treatnment of the individual }yth the agent. 1o In a preferred

embodi nent, the present invention provides a nethod for nonitoring the

ef fectiveness of tregtuspd, DI i p?ﬁg;] . oni st,
ant agoni st, pepti dQ?lﬁrTEtl c,e&%?%?%#h, p%eﬂgnég',l&ﬁuc elrc ‘gagl"gpf?%“ﬁ&%ﬂ ecul e,
yr ot her drug ceenidieiselestedgpstanisiwhich dllpwithiregdatescaxpressionsd thedradsgsns. | Gred

herei n) incl udi 9’&“%’ d - LA - L QLshl at sanpl e
froma subject pri %%tf%‘tmglg%? ﬁ%’ggdrﬁaﬁ fron%%bﬁgm%ﬁ %tsgiléﬁﬁy&(& lﬁéhagée#lggﬁc’fng t he
| evel of expr essdesariptionaf e c@edoxrecoahingse syteh, seeye.gydiabsn a2 aDIAR)YProbe

preadm ni strati SR & 1ol ieh.ka OPEAKNI one_ o re post adm ni.stration .
sanpl es fr omast hggg'u | eéS? : %g?k%g%ejg’? i ﬁg‘% eexﬁmé’\}ee'gpao %bnra%es?%’ﬁ '%'&‘e
activity of theFBER raCombipaseisysiam ofifabiharamyceyeerevivioe (WBorman . (1991) Science

post - admi ni st <a é , A Lhe .. evel .of expression or
activity of theﬁgﬁhéiqg?%? zfﬁngwg?ageg%1o ﬁ'scusﬁ\ﬂ&rf#aﬁeem Rortof the

pr e- adm ni st r at rensgengnainealgkankpirnikgtra@bge@esienprdiigdioth thexGidagcombingerradiac  DNA i n
the post adm ni gh&addiotei . &5t AN i i }QE .

adm ni stration of ct@etﬁé) galg%{m%q%“ﬁieé%u | eclt’scacc@?%{laneg%&%bé%gchanp oél,Of

i ncreased adifi ni'daubla! fransgasic animals g gnby matingiwo trensgenidinimals) onecontziting 4 he
expression or aghiViie - S| G- j I ta}nﬂ%y .J.e., to
i ncrease the ef Pgéﬂcs#.v)eéﬁ%fsdgglgfs g?‘kee&%atgiﬁtqg g%eto g‘?ﬁégﬁ rve Q,nqgﬁggfrfée%g%ddng'a

admi ni stration ticombinaste agent may be desirable to decreasé expression or

;activity of SLIC1 t /1 t =Y ease the

ef fecti veness of the@lggéeg\r?ﬁmkgﬁéor |n%ﬁ%%&§h@ﬁ&§§es§h%%&ﬁ%nﬁq§%ﬁﬁtl
expressi on or aptordyded pearedingtie thegwathods deseritied éi Wiltnot, Lef alt (189BMaset | veness of
an agent. even st i3RaePCs tlmatind BiRiahIs W@asscagggﬁag?@g@?’o D.

Met hods of Treatnment: The present invention provides for yl actic
and t her apeut i ¢ Imeriehgrsll.grig wsematiapgilafion e trensgenic animal caf be(islateimd ept i bl.e
to) a disorder ygubavd &g the b SaE ' —n%?‘a C e
01/ 73028 PCT/ USO }109369 - 81% t hﬂgbgﬁ%%%&)ﬁ%ﬁmnt u%%ﬁf%ﬁf%ﬁ@%}%@?y on or
activity, e.g. &ised,afl thronghdtheusoof daviricalpubsys toamedichated oocyteafram ardlandrals c il ar

di sorder; a cel J: t .Lvati . sk.on [,0 o
differentiati on%)f%?garﬁ%sﬁgdfgls%ﬁlﬁéhrt&gﬁ@e%% & lse“rr%’?%p‘m etr?cc?g%?“\é{e‘a%“%eot i'c
di sorder. Weh issharauburedsushthat ipdeyplops taaidnda entdbstohyte anplcthén teansfedréddtds of - s
treatnment, such i call il ored or di fied, based
on know edge obf %eﬁlﬁ%% g r 021e efo%??rea?.%%g.f {'%%O?fs?r% %g‘télﬁé’{rhn&'@&mal%&“ animal

" Phar macogenoni 4l be axelonexéf thelanimal fiom miich the: celd) elgh theaspbticrall,ivisolafed.genoni cs
t echnol ogi es such as gene sequencing, statistical genetics, and gene
expression analysis to drugs in clinical devel oprment and on the market.

. More speci fi cal [ Phamaceutical Qamipssiionshe st udy of how a patient's genes
determne t his or € . ﬂ%ﬁ . i 's."drug
response phe?])sotype",T%ﬁgmg(riﬁgaggg%%%ggec‘g%go pgg)ofsﬁh(%@mtgﬁgdtaﬁg?&‘éspect of
the invention pBSblG-Heatibodied(elde refepred toheran asigctir compundstod thesnyentiynivgh act i ¢

nventi on or oL PG i phafbdelReslchodlion: dydlle B Yoot oful ocponse

--genot ype. Phar meemogpsitions typicallly comprise thel nuoleic incid molecydd) pedtein, anadtibodyeandat 15 -
- prophyl actic or . hei j at nents,t o ti.epts who wi.l |l nost benefit
fromthe treat n{ __a‘%gﬁ%g} gc\?%{'%?ﬁ%-é -n‘éﬁ?“g?e’%‘%%i%%awaww&é%gen ence

‘toxic drug-r#l aeespiableeanidr! ipdttended to iftiwiplyy adill colvdntshdistersion media, =~ .

- coatings, antibacterial and antifungal agents, isotonic and absorption delaying agents,
and the like, compatible with pharmaceutical administration. The use of such media and



20 In one aspect, the invention provides a nethod for preventing in a

subj ect, a disease or condition associated with an aberrant or unwanted

- SLICG-1 expression or activity, by admnistering to the syb j(ﬁ{&?g‘l g4 C 1 or
an agent which nodul ates SLIC-1 expression or at |east one SL activity.

Subj ects at risk fox a disease which is caused or contributed to by

aberrant or unwanted SLIC 1 expression or activity can be 25 identified by,

for exanple, any or a conbination of diagnhostic or prognostic assays as

descri bed herein. Adm nistration of a prophylactic agent can occur prior to

t he mani f estwbiodmseed sSynptons characteristic of the SLI Cedrredogugaency, such

that a disease or disorder is prevented or, alternatively, delayed in its

progression. Depending on the type of SLI g—l aberrancy, for exanple, a SLIG

1, SLICG 1 agonist or SLICG 1 antagonist ag At 30 can be used for treating

t he subject. The a riate .agent.can pe dete ned A ening

assays descri be¥f® H‘g? ?’?@t“ﬁtbg %2 E@ﬁ‘ %g %@&%@469 2.

Ther apeuti c I\/Etmdﬁnﬁﬁﬁédhemecﬂsbﬁ(gbntdn‘m&dmaumehhﬂmractprelcompausd nge theebbds of

nodul ati ng SLI C. 1 X r essi on or . ac or eut| c ,

Accor di ngly, ?51% fa#éhwppﬁ en{‘?ﬁ' aet BV e %ag?sg?’ethe

i nvention i nvoI mapmﬁaaﬁéthagompambhs vm t h a5 SLIC1 or agent that
nodul at es one or nore the acti V|t SLI C L %LOt el a}%tl Vit

associated with the %8 macgitl ‘é’r‘ﬂwf‘ dﬁY"B?c&ls PR té@tl vity
can be an agentwﬁEﬂﬂﬁﬁéﬁﬂé&l@debﬁmsmmﬁhmmesmﬂﬁdu&kofﬁnmdstmﬁormnﬂndé ein, a

natural | y-occurrin et .nol ecul e 1l protein.(e.gq. ., a SLIC1
substrate), a SB?I@%’&ﬁf g bmvengussnep'@ognaiﬁ%q eo&g’ 05%(?%%’6‘18&%@?@61
pepti domi netic ghnsderal @plcahO@uninaiicosl, and teagbedinfidistration. Sohsibnsmabsperikdns
" nmol ecule. In one odi nent,. the entswruatsonea
activities. Hi?ﬁgb p&fen?f?i'h"%‘pf"ﬂﬁgﬁf%' GER AP 1%%‘1“6%1“5 |t€eet§@ﬁ"§g
protein and @ nU@h}GUnentﬁQi sterifendilaent swhasiwateh foginfstticn; éb.hhmmuhaﬁxdakmls
i ntroduced into the not.her ' enb d t |nh|b|ts one
or more SLIC-1 Bewedy f‘feéymgxéh‘iﬂ"éesp%’f’ylgﬁ Pk E"ef ye%g"gﬂ?s ’i ncl ude
~antisense SLI C antibacidl agehes sdchnasbereayl Mholammeﬂaﬂ_ﬂa@bénsiﬁmmdanbomles and
SLICG1 inhibitors. ,Thes ods can tro .
e g by ol t QPR S0 crap i Spetes el faeSi Fock B AEPEAAE e thatld! O -
(e.g., by adni nasitgsulfes stldileasamtés amospmmyandﬁagcmfohmewjmmcm%nt
i nvention provides.net ods n |n u a .
? (i;ty é aé 5? (% FI' ge us@{ludix gél&q) %SICP

di sease or diso expressién or
activity of a. Slshdﬁ—aihpdroélﬂnrhaoxﬂomndhmhydmldd Tﬁhﬂmmntemlpﬂeparmoecanlﬁo ‘

enbodi nent , theegg%sg‘?gne%lh\ége% sggsgbg'e?rﬁ%e” n 1u 2 n%%&fgﬁiegggla@@r agent . )

identified by a or co nation of °
agents that nodplaties (e.qg., upregul ates or dovvnregul ates) SLIC1

expression or activi % N @?@!

adm ni stering a SLI C{D prc? @claﬁéoo &Pg'g{@g%g‘}rdmé ée(r:‘% %agdsét Aﬁpﬁé)
conpensate f o rsehimdwhabmmmlqblebor thnpmlnnmdmmwm&m on or
activity. 25 Sti %H i i I,qﬂh%s tuations in
‘which SLIC. 1 is aemB {&F% S‘e‘éﬂ n@#%}'ﬂﬁﬁéé\hl ‘P‘anlﬁ’gased SLIG1
- activity is li keﬁm%muklahmnmuatioarwitablmamesﬁ!ﬁm th_Sidkmivhlsvelme; bekteiostation of
SLICG1 activity j

upregul at ed and/“(’)arer‘i ngwﬁ%{eﬂc]@s@“@@ Wawlﬂl vity | seﬂjedk Wﬂgbeya

-beneficial effedhall&8es, the2@mpsitivhsstbo Gtirilewal shmﬂdb@ﬂ@dto the extent that easy
| - 25 syringability exists. It must be stable under the conditions of manufacture and storage

'!U

and must be preserved against the contaminating action of microorganisms such as _
bacteria and fung1 The carrier can be a solvent or dispersion medium containing, for _
example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid |
' -polyetheylene glycol, and the like), and suitable mixtures thereof. The proper_ﬂulduy
30 can be maintained, for exampie, by the use of a coating such as lecithin, by the
- maintenance of the required parucle s1ze in the case of dispersion and by the use of
surfactants Prevention of the action of mlcroorgamsms can be achleved by various -



-83 PCT/ US01/ 09469 3. Pharnmacogenom cs The SLIC-1 nol ecul es of the present
i nvention, as well as agents, or nodul ators which have a stimulatory or
inhibitory effect on SLIC-1 activity (e.g., SLIC 1 gene i as
identified by a screening assay descri bed herein can be ggﬁcg%rgpéﬁ to 5
individuals to treat {prophylactically or therapeutically)

SLI C-1-associ ated-di sorders (e.g., inflanmatory or inmune system di sorders;
cardi ovascul ar disorders; cellular proliferation, activation, adhesion,
grow h, differentiation, or mgration disorders; hematopoietic or

t hronboti ¢ dwoandses) associated with aberrant or unwant edr/8idi@ske activity.
In conjunction with such treatnent, ph, arnacogenoriics (i. e., the study of
the to rel ationship between an indivi dual_'sf_ genotype and that individual's
response to a foreign conpound or drug) nay be considered. Differences in

met abol i sm of therapeuti gs n ad t vere toxiCl or therapgeutic
failure by al te?nﬁlﬁg&?ﬁaqagfl é@f’%a#]gggg?’\/f\g%e%g‘g%g’é’ a?ﬁ%"sb?%%rab%ﬁgé’h?ﬂggti on of
t he phar nacol ogascerdbicyacidcthimeeosaly ang thellikes In manyleyses,dt will bepreférable viintludeny
consi der applyi know edge_obtain i.n. rel.eyant. phar 0 m.e¢s studies
"5 Get or mi pi Mgl BB RF SRR 5. PERURKAN, B IR BHEDE Todiin

nodul at or as wethloride i the compasition. hBroldoged @bsogptidn of the infectablelcbmpositiogs caarbeof

treatment wt - | e. | C-.1 nodul at or. Phar macagenom cs
deals with c|$n?’8§ﬁt§b (’sj'?l1 Egﬁ"ﬁﬁ%{%'tn °e°r§?8f§ St“%ornfn \‘/’%ern?‘év |°8 ﬁ%la’fsr?g?‘]ﬁ@%g’ntgés ponse
to drugs due toenaimpm;eldmiimmgx_mﬁoslmnéaﬁdgala&nd abnormal acti on in affected 20
Phar macol - Physt ol - Sk ieabie BBy ¥breire by intermomfond Qv ™ 19
din. Chem 43(2)mpthdd @GG a flapment nfa SILIC-I protein ppasantif SIIGar antibatyyinrtisd i C

condi tions can PR ' . -Cenet | onditions .tansn.ited as a single
factor alteri ngp%ﬁ@ﬁ%&@%%@pﬁgpn%sﬁﬁ%&%@ng at P@?@P%’%‘S&F&) or
geneti c condia i emsncratairabone; ssaeljuired, Sollogled by Bltrask steridizationi Ggndrdily, dispersidne body
25 acts on dr ugae%@el &%Fﬂmg rrg&&ba%%snl‘. ngﬁe h@{g%qgerﬁl%i Cotai

condi tions can occur ei ther rgcgmrn re geneteode e%?gte P Vg5ee Which contalns

nat ur al | y- occur ribanig dispessivo metiusiapd the oequizedotier ingregientsdme: thessleommdrated

~dehydr ogenase. def | ci ™ i ri . €N hy. iu
which the main g‘H"%. @3@%“%5@5@?"85??@%%@%Eﬁh‘éﬁt‘%&%&gﬂe@c%%%%ﬁ%%% of

oxi dant drugs (mdmﬁmﬁoﬂmbmpgmﬁdm@yhgahgﬁedze&ym\ghi_ﬂf%dms) and
consunption . T A T t _

01/ 73028 -84?{30?%8%{)"?%‘5%%0%%“%‘6‘% %ﬁsé‘%’o"é"eﬁrﬁ‘S’r‘ﬁlg"s&%‘i‘)p 5{51‘%%?%’“ |9 denti fyi'ng
genes that predpeviodsygernlefpaedwlutbmthersofas "a genone-wi de associ ati on"
relies primarily on ab!nﬂ%‘u' Lo lf0 i iR Re Of; . CORsl Sting of
al ready known gene- rgﬁ ate gﬁgor%g géﬂgh?g g. ,e%mﬁ@%ﬁl{g‘?%&ﬁgg%ﬁh?ﬁﬁ mep
whi ch consi sts ofnBEndowd ingslato capsésyaroempressedinto yabldts foe ths puippssxfonl t he
human genone, e -\Q@']ﬁgn_m . i : LDt €50l Ut

genetic nap can%%%?g‘%ﬁpare toﬁ’atwrr\%gvo¥ ?E@&%&ﬁ%ﬁ% s i
statistical | 90 smgpdiin the fomn ofi tahlotss traghesporicapsuless oral kémppsiiens canalsa beprapazed | /| | |

drug trial to iqﬁﬂ#%ﬁ&d@&ﬁ %r%s@éﬁ%c}mwﬁ&gin%egﬁ%ﬁﬂ{ﬁ&emﬁphdru9

response or side effect. ternatively, such a hi solutiron map can be

. gener at ed from apiishpiahnandswishdd and expectonatediot swallowddn Rbarmaceuticallyl e nucl eot i de

pol ynor phi snms ( ol ElﬁIWﬁn Mﬁ i artt¥the | S @
common alterati ?#E gﬁe%gg%gﬁéﬁggﬁgggl gl_et nuc e%@gg%gasﬂ a stretch of
'DNA. For exanpl eomppsitee Fhgytablets; pills,sapsulep &ochey andyhelld@rabeantain oty oftlie. A SNP
“may be invol yedgi herERch '\gﬁﬁﬂg{ LOrity may not be
di Seaseassoc;égt g%@%g\%n aﬁéﬂgctg{lﬁ@ﬁ%%sp&%ase %art{h?%g’\ﬁg%%:ﬂlr%?gsgce of such
SNPs, i ndi vi duamicrecxystallineisellwgse, guemdragacanth opgelatin;an excipignsisitabas glawsk ndi ng on a
particul ar patt _ ks et 10 Gh I . napner
treatnent regi rre%-[r?gs%gn e-tal %g?lgéﬁcthc?gg oﬁ%g‘ﬁb]?'g’g fértsf%oéﬁ iy:..gigrlﬁ?qnar-

i ndi vi dual s, t alsichgs magnssivm stourate ot Steriotes; aghidant snely asxwlioidabsilivomdixide; such

-genetically sim, Wple [BYA A By ho
"candidate:genes%ppﬁ%@%ﬁ*#g%ggﬁﬁgé%??ﬁggéhxﬁ%x?aﬁgﬁg%ﬁen?%ﬁ%ﬁgg%%s hat
-predi ct drug 3¢ esqethybsalicylate; or etingg flaverinpi s met hod, if a gene that encodes a

- drugs target is known (e.g., a SLIC1 protein of the present invention),

all common variants of that gene can be fairly easily identified in the

.~ popul ati.on and it :can be. determ ned if having one version of the gene

versus another is associated with a particular drug response. .25 . As an

illustrative enbodinent; the activity of drug netabolizing enzynes is a

maj or determ nant of both the intensity and duration of drug action The

di scovery of genetic pol ynorphi sns of drug netabolizing enzynmes (e.g., N

acetyltransferase 2 (NAT 2) and cytochrone P450 enzynmes CYP2D6 and CYP2C19)

e o, oy o

I



30 drug response and serious toxicity after taking the standard and safe
dose of a drug. These pol ynorphisns are expressed in two phenotypes in the
popul ati on, the extensive netabolizer (ElVn and poor netapokickef26ddV). The
preval ence of PMindifferent anong 22 Cctober 2004 WO 01/73028 -85

PCT/ US01/ 09469 di fferent popul ations. For exanple, the gene coding for
CYP2D6 is highly pol ynorphic and several nutations have been identified in
PM which all lead to the absence of functional CYP2D6. Poor netabolizers
of CYP2D6 and CYP2CI 9 quite frequently experience exaggerated drug response
and side ef fwQog738en t hey receive standard 5 doses. |f ecTetor®eddsi te is the
active therapeutic noiety, PMshow no therapeutic response, as denonstrated
for the anal gesic effect of codeine nediated by its CYP2D6formed metabolite
nor phi ne. The other extrene are the so called ultra-rapid netabolizers who

do not respond to stRuddmilistatonsdy ilRAREOH, khé cofPGund®iE Qslvated BAGLE firff
ultra-rapid net 8§ololszo?%¥§?s been identified c?os‘ggl due to CYI%gtB%ﬁ)ggr? an

anplification 1 9, pressured contaipes qr dignepgeq which congingsn witahleprepeaiant,

profiling”, caneghegastsutl seabowdiotias) bt § yebg@nes that predict drug response.

For exanple, the geﬁ, expressi.on .of an apimal dosed with a drug (e.g., a

SLIC-1 nol ecul e or F@% o} cag alsp he.by,trangmpeosal oy tanisiiesmyl means. fove an

| ndi cat i on wiet trmgensl op ehivdesal adeisiiitod, BrofkS koS REBRLY fied on.
ve

15 I nformation nerated fro re than one of the abo phar macogehom cs
appr oaches can gegmgag%a:f wseq) g{n%%ga%p S8y peagteants geasacrallytknowe it thent,

regi mens for prapligdhaie] fof example)fr GRRihtdal HARERRAS LS ¥ This
know edge, when; Iglﬁ@gi t. 0 .dosi or drug selecti onh,ﬁa%rg%@éy%eldsgﬂag\l/derse
reactions or thfeufa@% jSgTTYastves, Brogal &an bpcacegrenlishied tioough the

prophyl acti c ef iscof rasalysprabest shpdstories For abilembl athdidls tiél;lﬂg'ag:ﬁ‘%o mol ecul e
dulator identified by one of the exenplary

or SLIG-1 nodul at or uch as.a
'screening as@ay%hd’gisl%céi Zfa“% Ipto otiments, salvesgelsnoricieaig pg graerally knowmimt ed by
the foll ow ng ethangpl es which shoul d not be construed as limting. The

contents of all refegences atents and bl i shed patent applications cited
t hroughout this appﬁ:jlgg??%fli’?&é?“ ?'?epé@afeﬁénﬁp&m&wmn@(&qmce 25

01779085 "o6 BB s B e 03155 SPLE T Veror e T ey

AS YEE PSGL-1 5 A yeast-two-hybrid screen (Gyuris

-USI NG THE CYlT(PL/-\b _ . .
e e T St el B o
struction of ctibe o fnpﬁlfngw Y, ich as a controlled

- release formulation, including implants and microencapsulated delivery systems.
Biodegradabl.c, biocompatible polymers can be used, such as ethylene vinyl acetate,
polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic acid.

20 Methods for preparation of such formulations will be apparent to those skilled in the art.
The materials can also be obtained commercially from Alza Corporation and Nova
Phanhaceuticals, Inc. Liposomal suspensions (including liposomes targeted to infected
cells with monoclonal antibodies to viral antigens) can also be used as pharmaceutically
acceptable carriers. These can be prepared according to methods known to those skilled

25 in the art, for example, as described in U.S. Patent No. 4,522,811,

It 1s especially 'advant_agcous to formulate oral or parentefal compositions in
dqsage unit fo;m' for ease of administration and uniformity of dosage. Dosage unit form
. as used herem refers to physically discrete units suited as unitary dosages for the subject
.t beireated, €ach unit containing a predetermined quantity of active compound
: 30 calculated to produce the desired therapeutic effect in association with the required
o pharmaceutical carrier. The specification for the dosage unit forms of the invention are
' : dicta_téd by and directly dependent on the unique characteristics of the active compound



1o The cytoplasm c domain of PSA.-1 was anplified via PCR using full length
human PSGL-1 cDNA (Sako et 'al, 1993, Cell 75:1179-1186) as a tenplate. The
following PCR priners were used which introduced EcoR1l Banz

restriction sites for subcloning: .15 PSZCY5 WOC%Q‘E"_EOM

5' - ATACTGAATTCCGCCTCTCCCGCAAGGGCCACAT-~3" (SE, Q I D NO: 3.) PSzCY3

5' - ATACAGGATCCAGAGTGAGCTAAGCGAGGAAAG 3' (SEQ I D NO: 4) 20 A 240 by product
cornesponding to the cytoplasm c domain of PSA-1 (PSLcyt) was anplified
under the PCR conditions of 30 cycles of 94 C for 1 mnute, 60 Cfor 1

m nute; and wagefgsbar 1 mnute. PCR reagents were purchasgriiseomsber ki n
Elmer. The bait plasm d pEG02 was di gested with EcoRI and BanH , treated
wth calf intestinal phosphatase (New Engl and Bi ol abs), and purified using
a phenol / chl orof orm 25 extraction fol | owe® by precipitation in ethanol. The
PSLcyt PCR product was, di gested with EcoR _and BanmH , purified, and |igated
with bait plasrind thspepigplar therpeutiefiocttn be achieyed. and the limisationg inherspt in the@wte |
f-usion protei n&Q@ﬁb&ﬁ:ﬁjﬂgs&i:aﬁ%ﬁi&dﬂﬂh@@ﬂ&e@@i@e&&hﬁﬁfnﬁfﬁb1 fused to

t he carboxy term nus of the LexA DNA binding protein. XLIBlue E coli

bacteria cells (Strdesigonnd tesnsuticesiirasypfisuach cmppunds ean heglsteaningd by ni ds vi a
el ectropor at i onstinQard phaknastvfiéal fidcddBlesIRAB citfitdd@r xpementdllshils, 6.8 fIRAD) -

Pl asm d mninipreps were screened for the insert by EcoRUBanH_restriction

di gestion and Sleiaminingthe L3 (thsdogsrlethal fo 50% of thepapulstionyiapd the 58 (Bedaseon 1 9
agar ose gels th&@pc%éﬂ%ﬁffe&@@ﬂx5‘0@&%@3&3&0&@&@&&@&@%%@&@ ned

wi th et hidi um bron de. on identification of plasm ds containing an insert
of the correct Wpmpeuticyffectsis the therppentisindex quddtcanbe expraseed as e ratiy ge scal e

plasm d prepar at hEDSM Ehtifoluidd WhickihiGEIGE BefapaitidliNdides aldrefbrrld! dto
confirmthe correct sequence for PSLcyt. The sequence of the 1ntroduced DNA
fragment was i demnosagds thet exhibit tpriesi gihmay bg usedcareshonldbe tgkenite desiends 1057

to 1277 (Sak@ edelitbry systddthaeibts fiseh dohd] m%meatem&pﬁs_@&eﬁﬁf&% Wth a
U937 cDNA Library Yeast strain EGY48-34 was transfornmed with the

LexA- PSLcyt bai Wigipize peteptighdpmage tpauainferted enlls ard, hgreRy 1rpduse sidpeffectsex A ant i body

(I'nvitrogen) was perifye sk dbthifedPth the GRIFaRAR 2Sshyy hnd bnillAPsthdiesAa iRl #¥d inf USi ON
~protein. A specjfic band was gqet ected at the expected S;!é}e of appr.oxi mately
32 kD. To asses@rpulptingaipnge,of fespgs{on usainhnpans, The dosage efsuoh qompeyads Hes t

protein, EGY48 ﬁ:@&?&blﬁﬂﬁﬂiﬁﬁg&&%&ﬁﬂh@p&&dﬂaﬁ&sWﬁéﬁt&éth@h@SMYi&ree
transfornmed with the pE&0215 PSLcyt bait plasm d and enpty vector pJ&4-5
for the preyprofnsPrCiEs dibg Aoasrmayere v rqugf Aepepdnhapondhe AoS28RAUM t e

Itra;sf or rrefl yea%pMﬂH;@u&&%E&?qcﬁffiﬂmaﬁgﬂ?tﬁﬁﬁﬁlﬁieH?F&%' g@ﬁp&ﬁ @‘e%ll\xﬂﬁ? _Lgu2 and
acC reporter genes e anplitle materlal_oOl a cell CUNA LIprary In
the vector pJ 6498&(’?)? on, the dhergpeytically-affsrtivedesgogn he.estimated finitially o -  y g

the LexA-PSLcyt frbﬁicta% gﬂﬂﬁe@sﬁy& FRdos2 Qmjlc b@fgﬁﬁlﬂ?&f mrafmai %Bdelé’ﬁaﬁiiﬂféw t Iur es
were grown to an, of approximate .o fro sh overni ght cul tures.
The yeast were F’é‘%ﬂ%ﬁlﬁw&ﬁ“ﬁ%’%ﬁg{mﬁtl’:ﬂw f ((L?S.%].("WI f foReTRinAtat &
after a washad nitettest ¢ongpouris witich &mbfewhﬂf-maﬁfnatrigmbiﬁemoirsﬁa@tohgp& corrp(r]I i sing

50 ~, 1, yeast syspension, | |t i prary DNA 50 pg heat - denat urge
carrier D wer e sl ot ek inrion st B ussbrolhn eciiptely B 1 300
E. LL 40% PEGAOOGsefiil [d6ses in humans. Levels in plasma may be measured, for example, by high

performance liquid chromatography.

- As defined herein, a therapeutically effective amount of protein or polypeptide
25  (i.e., an effective dosage) ranges from about 0.001 to 30 mg/kg body weight, preferably
about 0.'0.1 to 25 mg/kg body weight, more preferably about 0.1 to 20 mg/kg body
weight, and even more preferably sbout 1 to 10 mg/kg, 2 to 9 mg/kg, 3 to 8 mg/ke, 4 to
7 mg/kg, or 5 o 6 mg/kg body weight. The skilled artisan will appreciate that certain
. '- factors -iﬁaj("inﬂuencéithe dosage required to effectively treat a subject,'including but not
30 hmnted to the seventy of ﬂie dxsease or d_isqrder', pievious treatments, the general health
| ' axid_/or age-of the subject, and other diseases present Moreover, treatment of a subject



25 reactions were heat shocked at 42C for 10 mnutes in the presence of 10%
DVBO. The transfornation reactions were plated on 243x243 mm pl ates
deficient for the am no acids uracil, histidine and tryptﬂptl?@&)ér UHW
medi um Genetics Institute) to allow for selective growh of yeast carrying
both the bait and the library plasm d. G ow ng yeast were collected from
the plates and stored as gl ycerol stocks at -80 C. 30 . The re-plating

ef fciency of the yeast glycerol stocks was determ ned and ari interactor
screen was performed by plating 10 mllion colony form ng units (CFU) of
yeast on pl amwesp10seg ai ni ng X gal and gal act ose, but | ackireg/ushi@4em no aci ds
uracil, 22 COct ober 2004 WD 01/ 73028 -88 PCT/ US01/ 09469 hi sti di ne,
tryptophan and leucine (CMG R-U-H WL + X-&al nmedium GCenetics Institute).
After 3-4 overnight incubations blue colonies fromthese plates were picked

and twice repla qﬁ.ﬂ%

candi dat e coloonlk‘lzlg1 fro $es%%ﬂé_cg¥ééagﬁvu\gogg%r ansit‘)‘s{ypglgﬁé or ouréytcfx?ferent
tester plates, wbdvmwyeatmm:t@alprefWRWernMn@atmeWL and CM& R 3
+ X-Gal, to further fest. Imhfle,aa% Jxaﬁg&'ated%ﬂmowgtvoggﬂ 3@@%%% e

activation of the Leu2 and lac orter genes are expe
col oni es on Wmmfﬂwmt&@NMM“ﬁiéte@mp@Wmm or very

weak growth i sRest cted
on CMA R-3 + f( gal glag?‘gg% IF;P‘Sear an éne%%ﬁ%hﬁ%%)ge gll%lﬁ oW ng

plating on the #bqué tOeWW?ﬁkatﬂeé evﬂasnoa@mgfetablﬁen about 4 ﬁmsé“@bbn&smlwmbe showed

an overal |l spec dtdd bt et eP@;c 5%5‘&%{ 0§ oW ng

| ess' specifici ?{)/ﬂr&iS . C. An sis of dgga giB’o { ndeg)pThe
Cinteractor scredfatmen maydarrease erdecm@emqrﬂxe@awmf adiralﬂmlattrf@mt \Wriaeges in
appeared to int Bbdothe DNA was
extracted from ?ﬁ%g%maglggt{l“ggl I's a%ﬁ%g%%%%g@%%g%&%en a

( CLONTECH) . #®| described hgiewt h of transformed bacteria on CAA mediumin the
presence of anpicil 'Tﬂﬁé&&t%ﬁﬁdﬁ%ﬂc&gﬁf&ﬁ@%&sm asnu%l%l\*ﬂr&ﬂ&?éﬁ stance

gene and the TItP 1 gene on the pJ& rary nipreps from
transformed bac®@ivits Hepgentmay dorenamgle, be 8 mpal lﬂ@sﬁqumpémsmhga@k ion to

~deternine the: smésmﬁd@mﬁmmm f%ﬂldeg‘%%ﬁcfo)ﬁnﬂ&ﬁ?amn%aa

restriction sites. . ~ For each of the 1’ Interacting c ones"

i dentified in tBedgeaiogs. nolsusleatidesipalynncispiidemnalogs) ansleotidemncipotidernatugs,KC8
clone was sulp eglgafic bPinBi@hrit Sdmpdis A0 YdNEne AR o6 daRicQhd é&oﬂﬁaﬁPNA i ngert.

Clones with identical restriction d| gestion patterns and | nti1 cal

sequences were §PBERAYELE) hayig avapleqular “Flﬂh&lh%ﬂhaﬁ@bwté@»wmﬁsmmpbr@mgr oups

vere formed. Fobr RaahidEdhdulds HaliRR R molbdid wELE ik Wad BSht's 00 bQRs fi-gestion
patterns and DNA sequences, one clone was used to retransform yeast wit'h

PSLcyt as a bai o ereatieor ingreaic sompeunds hajing a mpofeculas seieht less than gout H200
bait-library pr @faﬁis@et(:ﬁél@)&gdnﬁ@h@?éahn@@oﬂﬁ»ﬁnds@ﬁﬁ%& e%leeuléqv& Elesy” thﬁ'lSt er,

pl ate assay. hIS assay two cl ones, designated 2.8.3 1.1, were
i dentified t6° i ﬁ Erapper moleapndsalfs, esfers, pd qtiesyr WF‘[‘“BY@P@M’G 22

Cct ober 2004 WOf&hks Zﬂﬁ%cdﬂgﬁoﬂdﬁﬁfﬁ-ﬁﬂeﬁs@& that appropriate doses of small molecule
' ' agents depends upon a number of factors within the ken of the ordinarily skilled

physician, veterinarian, or researcher. The dose(s) of the small molecule will vary, fo'r
example, depending upon the identity, size, and condition of the subject or sample being
25 | treated, further depending upon the route by which the composition is to be
. administered, if applicable, and the effect which the practitioner-dwires the small
molecule to have upon the nucleic acid or polypeptide of the invention.
Exemplary doses include milligram or microgram amounts of the small molecule
" per kllogtam of subject or. sample weight (e.g., about 1 microgram per kilogram to about
30 500 mllhgrams per lqlogram, about 100 micrograms per kilogram to about 5 milligrams

- ‘per lglogram, or about 1 mlcrogram per lulogram to about 50 mlcrograms pcr kilogram.
Iti 1s ' '



89 EXAMPLE 2 | SOLATION OF FULL LENGTH SLICG-1 cDNA FROM A U937 CELL

LI BRARY The full length formof SLIC1 cDNA was cloned froma bacteria
phage, |anbda. 5 ZAPIl random primed U937 cell cDNA |i br hES
Institute) by conventional library screening nethods. Ap%?&‘#r%?gpgfl x 106
pfu of the library were plated on NZCYM plates with top agarose. Duplicate
filter lifts using Dural ose-UV nenbranes (Stratagene) were perforned.
Prehybri di zati on and hybridi zation of the filters was perforned in 5X SSC,
5X Denhardt's solution, 0.1 % SDS and 50 p,g/nL carrier RNAto (SIGVA) at
65 C. . To gWME3038 a probe for library screening, the pBCAUD1IPHMEEN d
containing the partial cDNA clone 8.1.1 isolated fromthe yeast two-hybrid
screen was sequentially digested with Apalssand EcoR . The resulting
fragment of approximately 0.5 kb was isolated using a Q AXI | Agarose Cel
Extraction Kit JaToV W oYMy ] omdiith LAl per f or med
for 1 hour at rgﬁﬁé'tgéwugggﬁtgre idr?b fﬁ%%%&g%s%(f:é of 361'6@%A' u‘pgﬁg]e%P- CTP
(Anmer sham), 6- nptency ﬁggﬁﬂp%“ mpleenlq wilhresneetdo the sxpiressipe pr acHvityidp deovedilated e

Fragnment (New E i FaTeTallen s .db.E&ih i hadex
G 50 col um (Phggérlrlaal'g:hlS¥ S&QT%EQ?}TYE% wer eqﬁéﬁ??ﬁ%%%{e\h{é t téﬁ%ﬂg%-glf%?gegl ed
EcoRl | Apal f r agpiinere gf bese smalh moleawlepdsitodbe pdmipistered tparpgnird@ng. 1a bynsb)in,
Aut or adi ogr aphs i . Faht storage at
BB0C Baged o Prdb Hhddte S ot R Y PRl T Bl UR D88 2 <

i solated for fuinvertioncphysieien vetornariam or researsher pindicfer exavplesprossribe # escr eened
according to thf‘eldiﬁa?%&h%é&rﬁr&[%% Yy in 'tﬁkgdoké'u:{tﬁ'&fp‘glo?ﬁ&‘eon of three
.positive clones. The"cDNA i nserts of the thre€ positive clones were

subcl oned into fpanessis ebipined dn pdditennis isomdirseoddinit theupesificslosadével fozaphage of
nterest with Bpdridudt apil dubRif epkpPldf aFarichPle fadedts Indfoap BRBPE B

ExAssi st hel per phage (Stratiagene).” The three cl ones were er “anal yzed.

by restrictiéh thegessific cpmpenndemployediiie pgeabdy Bisight, e¢rnceahhealth) sander,Bnddiabs) , as
wel | as partial ofNobRel R GhRYf addlfistrdii -%qr@ﬁéf;ﬁ&ﬁﬁxﬁéﬁa@ih&'ﬁ%ééﬂéﬁﬁ' S,

contained an initiation codon and an additional 5" open reading flanme
consi st ent wi t hexseetionny drug corabigatipn,jand thedpgite of Expression pracivitydo bal | y
identified fromy.hQayeast-two hybrid screen. The conpl ete DNA sequence of
the clone Uran-5 was determ ned and found to contain an open reading flane

termed human " SLI C- fFurther, gmantibodyKernfrazment thamod may bo senjumapd EThestprtio 9469
Accor di ngly, 14 NeolelVsRBl AU tylofoxREa Ridrapéitio @Jra'r:f&i&@ﬁw;e1mémi5nh%@'toé§%\{er¥ of

a human gene encodi'ng a novel (grot ein, referred to herein as SLI The
nucl eoti de sequeheyEoteicapsntinclydesaryggent thay is detrimenta taxgefls.| Bxammplssiinclude Fi gure 1

and is set fort le@lscy%lhsjal Blgrgmici mﬂ&o%&%&hﬁmmwﬁhg acid

R
conpri ses about 316 “ani no acids and 5 has_the amno acid seéquence shown in
Figure 1 and seleupRspidn vineriging virblaginey colebicish donopubieins dauserpbicinsdikydredte codi ng
regi on of human aShdabin diohe) sidREBAGHE, Blithiinkén, labhoMYELR T 1AeHpiRResfosteiots, € |
Col l ection (ATCC~), 108Q1 University Boul evard, Mantissas, VA 201710- 22009,

on , and ass?fyn8HeKe » BFpcipe, tetigeame lidogains, proprannlel; and pyromeein aud

Northern bl ot agahasswildes tHeof AtRRpéds bedhtd MRS bhGrd ndtibied &, MiREABARE ONl Y
in cells of hematopoietic origin. EXAMPLE. 3 EXPRESSION OF SLIC-1 I N COS
. CELLS (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, cytarabine, 5-fluorouracil

decarbazine), alkylating agents (e.g., mechlorethamine, thioepa chlorambucil,
melphalan, carmustine (BSNU) and lomustine (CCNU), cyclothosphamide, busulfan,
25 dibromomannitol, streptozotocin, mitomycin C, and cis-dichlorodiamine platinum (IT)
(DDP) cisplaﬁn), anthracyclines (e.g., daunorubicin (formerly daimomycin)_ and
- doxorubicin), ani_ibiotics (eg, dactinomycin (formerly actinomycin), bleomycin,

e m1thramycm, and anihramycin (AMC)), and anti-mitotic agents (e.g., vincristine and
_ K vmblastme) " L :'. ' ‘
o 30 .- B . " The 'cqxﬁﬁgal;@q_ of the invention can be used for modifying a given biological
. response; the drug moiety is not to be construed as limited to classical chemical
- therapeutic agents. For exmnj)le, the drug moiety may be a protein or polypeptide



15 This exanpl e describes the transient expression of SLIC-1 cDNA was in
COs ' cells. An 1.Skb Sal | DNA fragnment, containing the entire SLIC 1
-coding region within the Uan-5 cDNA clone, was |igated |ﬂt@ctgggf2%@l4 I site
in the polylinker region of the manmal i an expression vector pEDeC.
presence and the correct orientation of the 20 DNA insert was confi rrred
‘and the resulting plasm d was desi gnated pED. Uran-5. COS cells were
cultured in 10 cmtissue culture dishes (Corning) to approxinmately 90%
confluency in DVE with 10% heat-i nactivated Fetal Bovine Serum (SI GW),

d utani ne, aW@W@HWR&Li||lin/ Streptonycin (G bco). COS cel | PEWESIBOMEE i ON was
performed under standard incubation conditions with 8 pg/dish.of plasmd
pED. Uran-5 25 preconpl exed with |ipofectarggne (G bco) for 45 minutes at
roomtenperature in Opti MEM (G bco) On the following day the cells were

| ysed. The pl at As€6l gte of cold
yors buffer (oEsaa MarBloMll sty Mcnhbleind B iobiloey (PR 450
“Protease inhi b| fl&hgsit@@«m@ aw onmxetpm BdiphthierigtoxinMaproteii suph wer

i ncl uded in t hewm6s héord b h@sr, AphaliBRriErth 0T rngeg %QCIQ/Q {8bL Qflier M e 30

mnutes of lysis on ice, the |ysate was c y ce ga’f'r ét
maxi mum speed fé?ﬂvz(!sgrﬁwm@@gr, F??“%lemgg@mwetdr Dabioéogcahemnsermddms The

N I e L Y 3 e T
sanpl e were el e@f?’ﬁﬂﬁ’éfﬁé'%ﬂf Jo gragulogytemarriphaseicqlonyngin®b@Engficor ("MM-E€SF"), The
Vestern blotti ne mmeHetolddf SRR AT Coh I o B pidigbd Ty 20 and

Western blotting was perforned for the The
nitrocel | ul ose menbrielniqugefos cenivgatingsuch thempeytie moiegtto antibodis BSweB (S| GVA)

in Tris Buffere AR ts ﬁmﬁ ver e
~washed for 7 m%ﬁ%g’sk?ﬁeél? S-0 elt\‘%l’r%%ﬁéioné glﬁg?%rc;é%ﬁpg@g%'}gﬁ%g

1: 2500 di | ut Monindanger herapy), indMomorloen! Antitsidies And Camier 'ﬂietappdleysféld aed!.
ant | bodi es ( Resak.g o GaR8k (Ain R s, knc. RS BietblDO) SR MR, AENGY g;ed by

I muni zi ng rabblts W|th a poeé epti de antTgen haV|n
sequence QERLEE@ gldelivery (2nd|Bdp-Robiksen pambtfedsngmp. 623-53 washed

three tinmes in Wmﬁﬁe}r\m@mmm ,It%l 1@&9%%&3&@@&%’@%&&

\s =)

anti body to detgct rabbit |mTunog obul in, and usi

West ern” Bl ot t i ngREPY e RedswSie MenedlonalAniihy 94#73'3‘?\Moﬁl¢ahﬁnd€bmwdns and
Western bl ot l:anﬁbpl&htﬁmy%ﬁhﬁcru@{:ﬂ'(é&s%dppohﬁifdé?ﬁ&@?'" ﬁ%?'%m? aneies
(Serotec) were erformed i n ara as_control e ré

anal ysis are sh FiyeEJihe %Uwfﬂéﬂ@ahel& Antitiody b‘b@anmrt”hexapy"aqnpar‘ent

mol ecul ar wei ghMoﬁ«fclcﬁBprﬁibb&BJﬂJ Yafier B&edi¥ 5;5?@11? B LE 4
IRTERACT] O G St W 08 1 Caficer 1X0udiitn AP TRAGHS, BRBMAH 57 (SIWPLE ¢
16 (Academic Press 1985), and Thorpe et al » "The Preparation And Cytotoxic

Properties Of Antibody-Toxin Conjugates”, Immunol. Rev., 62:119-58 (1982).
20  Alternatively, 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 therapy vectors. Gene therapy vectors can be delivered to a subject by, for
example, intravenous injection, local administration (see U.S. Patent 5,328,470) or by

25  stereotactic injection (sec e.g., Chen et al. (1994) Proc. Natl. Acad. Sci. USA 91:3054-
3057). The pharmaceutical preparation of the gene therapy vector can include the gene
therapy vector inan acceptable diluent, or can comprise a slow release matrix in which

- the gene dehvcry vehicle is imbedded. Alternatively, where the complete gene delivery
o vgcto; can be produced _mtact from recombinant cells, e.g., retroviral vectors, the
'-. 30 pharmaceutlcal preparation can include one or more cells which produce the gene
-delivery system.



20 A .~ Generation of T7-SLIC-1 Fusion Protein Constructs A DNA construct
that allows the expression of full length SLICG 1 as a fusion protein wth a
- T7 protein tag was generated as follows. A mutated primebsiodch®

sequence of SLIC1 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 tag
encodes the 25 am no acid sequence MASMIGGQQMG. The PCR reaction generated
a product of approximately 380 bp, spanning the N-termnal end of SLIC 1
beyond anAscl restriction site. A5 Sall site and this Ascl site were used
to replace tweopniogs nal N termnal end of SLIC 1 in pED. pkBosepodks h t he PCR
product containing the.T7 tag. The resulting vector was designated

pED. T7Uran-5 and encodes all 316 ami no acisgs of 30 SLIC-1. The pED. T7LTran
5 vector was further used to create three truncated forms of SLIC 1 as

follows. The vector ff W f.irst 22fi amno acids of
SLICG 1, and .was gener?h;%j restr ct| orstca%?%le‘él ‘?egﬁ“%r‘b"é”r_'}‘ FRFURES. with
Not| and 22 Chisppenr w@mstrum@ra@mneﬁﬁouusoy 09469 Ascl and
ligation of the plasmd with a Notll Xbal |inker that also conprises a Stop

codon to termnate transcription. A simlar approach was used to create
pED. T7U5AA160, X- 1ises andMethodgofithelnwentioh or m of SLIC-1 that was generated by

restriction digesti Xbal ation with
an 5 appr opr:%a?e | i gﬁ‘ee%dglﬁgmgélc eaﬂe%%‘l@ﬂggoﬂég é‘tqﬁ’ﬂ‘!h PCR -usi ng
\me ﬁrr gi na::I S dgseribed hereigcapbenuseigone oisnan df the foﬂuigmlg dﬁﬂlo@ﬁ@?scﬁ’eemﬁgl mer .
i ch introduce . O Xbal site after. am no aci
resi due 88 in S%Is% %?’%ﬁga al ano‘gg’}t?ﬁgk A‘]’% %Pb"@ﬁs?%t%’(f BORHATINg { hen
~used to replac ecltmrél tsrelqmdobarm@mgmncs),raad@tmeﬂﬂdk 6F tieathienh(efgh itlferdpeutiteat e d
form 10 All ol 0 net i nstitute
(i gonucl eot i 2 hﬁeé{'&sieg%lr oup e&qﬁlgﬁgreagenfgvﬁ% ﬁég'gtf‘tfrom
Perkin Ehner® Tihe ‘#%,ng@a%\tlmsr@) m@r@tlwwiﬂmmesmﬁ-lq:nﬁankubcﬁbﬂw
Ther mal Cycl er QQH’; S i 0 94 C for
1 mnute, 45 C #Hg?ﬁ%g%%%a?g h%ﬁg%?;mn%&?grﬁ %aﬁ}wag @ 3?#‘8%@8 &S?}i‘ & nal
ext ensi on step %@errdznt@anelruamdwtmme&wame m@algmgmtemsmdarradhdsﬁni(sp
restriction di g@shlfig PEEELN ORSia Ht(g%lé 1{185 ot S urchased
| i FR A sal e

from New Engl and Bi ol abs, except tor t1ona E‘hner Al l
fragments were Wa@é&f@e@égamddamlbsﬂmqomr fied vvr t h a QAEXI| kit

(QAGEN aftgr 'nCU%EisQﬁte%ﬁﬁeﬂ:mdﬁﬁl%ﬁiég%%q?g ERREIES,. 0P colt donucl eot i de

| i nkers were annealed in 20 The
ligation react i BRESIRIE-loupteindeie otie awembmaglhcmmuatveazﬁr ﬁi a h‘Bh:e:Pn)mat ds were

anplified in Hahgmﬂla;ﬁﬂéah&ss R @TMIMRNQSL gt Sq bEJlt%EA&P ShinTe 5)?2 {fﬁeélfg

plasmd purification its from accor
i nstructions. R’é@f*‘f“i’%tnlacﬁ’rl‘atl@é%q Qﬂ‘w)m@dldﬁeﬁbﬂ*l wmtr,esdmnﬁcdﬁmhmzynes wer e

carried out {0 . I TSDICN B bl S8 1 9Ratsola TRUMGOREEY HEleic?® B

Transi ent Overexpression of 'SLIC 1 PSGL
i munopr eci @t a‘tr°6‘r?si)§?RﬁbduatfﬂW“Pg@_C'lSWmmi@Qﬂ@@Sf&TeﬂQ-hmmbnmthansf ected

_. wi th T7 tagged ddaitios, thd ST¥C!1prdteiPeat 88 Gdell B ek 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 diserders (eg.,
' inﬂammatory_ bdwel disease, ulcerative colitis, Crohn’s disease, leukocyte adhesion
deﬁcle.ncy Il syndrome, peritonitis, lung inflammation, asthma, acute appendicitis,
_ septic shock, nephritis, amyloidosis, rheumatoid arthritis, sarcoidosis, scieroderma,
. 30 . lupus, polymyositis, Reiter's syhdromc, psoriasis, pelvic inflammatory disease,
- " ' . inflammatory breast disease, orbital inflammatory disease, immune deﬁcxency disorders

o | (e. g HIV, common variable immunodeficiency, severe combined mmunodeﬁcnency)



Exanpl e 3. Vector pMI-PL85A (Genetics Institute) was included in a subset
of 30 sanples to transiently overexpress the full length form of human

- PSGL-1. Cell lysis was carried out as described above i n29@ktbberioobgi sh of
| ysis buffer consisting of 20 mM Tris-HCl, pH7.4, 137 mM NaCl, 0.05% Triton
X and protease inhibitors (Hldt, E and 22 COct ober 2004 WO 01/ 73028 -93
PCT/ USOL/ 09469 Qess, SJ 1999 J. Fop. Med. 189(11): 1707-1714). A snall

vol une of cleared cell lysate was used for Western Blotting to detect
overexpressed protein in the whole cell lysate and for spectrophotonetric
measur enent WD oi/028or ot ei n content. A volune of 300 p, |, rotusambe ysat e was
used for co-inmunoprecipitation studies with either 2.5 Itg of 5

bi oti nyl at ed nonocl onal nouse anti - PSG~1_§ gtibody (antibody 2G3) Genetics
Institute) or a biotinylated control anti ody (SI GIVA) The sanpl es were

2’?“33% :\O/Il gi n4a§z§rt1ﬁ%gﬁ% %;%| erc%ger tehe éﬂ%]%ﬁh%jngd%%? \i\n Lgur

Based on a pr ot ksestoppigtic-grithiombeti¢ d@eeier((s&pdlas)emmatw istravegotlardodgulativgAar ose

Cimes i 0. 0i BT iaphintE ekl udiohivi euBodkadt it adidersd 101 g
sanpl e buffer f@o@owﬁm@@m&mgmﬁbﬂmmawmmm@m@sed and,

o) Scty obl ot 89 aRusiaglt i dboREATEL ol SGOR Lot nigige -

anti-T7 Horse Raﬂmmatmﬂueartﬁm E&mdﬁsmteﬂﬂtlnﬂmagmw)asm onll renthdelingt he

manuf acturer's | 5 n te t at full |length
SLIC-1 and a po+ ypeBtl e C(ESOIMLI COIR&%G%E%E@E#G&E%% TERREEY  COBIEYSR | ¢ 1
( T7SLI G- 1AA226) ligation, wescder hemm exgini, byylexsehsion; thydRaGial infarmoﬁﬁﬁircﬁﬁiyl s,

- whereas truncat i resi dues 1- 60
(T7SLI G 1AA160)ﬁg’?’sd’ﬁleg;"l“("%i ”%ﬁ' ‘@é‘iﬁ% @‘@% %‘e"ﬁy yatiop ‘% “¥8s0ci at e
Wi th PSGL-1 10Fi grawth, dfferentiation, Oamgmloadlsqtdcreéa &imnbnmcmna&rllémcémm e 20

capabl e of nedi EXAMPLE 5
DETERM NATI ON OF M’n& &.eé;&‘&ﬁ %&l@gh%§§°%‘ﬁ%% ’qﬁ’ﬁ §(ﬁf‘“"ﬁ‘]’“"t“he
i dentification @#C’Iﬁlql‘ﬁ))r on exon boundaries in the human 25 and nobuse genom c

-SLIG@ DNA. Figure 4pgdenie ﬁ%ﬁ&@&ﬂg@gﬁgnp%? %g}&]lgg BImEFseo%lm @and nouse

SLI G- 1 genes, which were determ ne SIS 0 enom Sequences
wi th human SLI @@lwmmw@mmlwm%wmmmb@pmgmcdemmmﬂmh t he

genom ¢ accers ifioh b @l (RLABIRIEIN 1 lou BB L Sekch b

search of the Cel eraTM hunman genone sequence ase ‘usin
humman cDNA sequ@ﬁﬁéﬂszi@t%?l&aefvﬂm%@fﬂhﬁﬁﬂmmlmcmdasdmesmarmemwgwsl tiens

0 CONA (Shown) aoiftidi RBLRICSLICY nibidolid) hitldaulaB2h BrollHERE: GV AL 0PI 81 €

gene sequence. Reference nunbers use genom seque
Oct ober 2004 V@W&VW%%BB@F/WUWCWOM GA 72028902, exon2 GA:

66403237, exon3 CGA FietkREDthe aRNSLIEXLALibSH s 0F Bt dfvdhtion can be used to detect and

20 isolate SLIC-1 proteins, to regulate the bioavailability of SLIC-1 protems andto
modulate SLIC-1 activity.

A Screening Assays:

The invention provides a method (also referred to herein as a “screening aséay“)
25 for identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides,
pc_ptidomixhetics, small molecules or other drugs) which bind to SLIC-1 proteins, have a
' stimulatory or inhibitory effect on, for example, SLIC-1 expression or SLIC-1 activity,
“ar havea stlmulatory or inhibitory effect on, for example, the expresswn or activity of
SLIC-1 substrate., .
30 . . - Inoneembodiment, the invention provides assays for screening candidate or test
_. | compounds which are substratgs' of a SLIC-1 protein or polypeptide or biologically
' acﬁvé portion thereof. In another embodiment, the ihvention provides as-says for



The SLIC-1 gene is conposed of four exons in both species. The exon-intron
boundari es have been conserved between the human and the nouse. Based on
this data, 5 the human chronosonal |ocation of SLIC 1 Wago@siisudrioneq to be
on chronmosone 16. G ven the human cDNA sequence of SLIC-1, as descri bed

herein, one of skill in the art could determ ne the marine cDNA and genom c
sequence as well as inportant regul atory sequences of the human and nouse
SLI C-1 genes. to Equivalents Those skilled in the art will recognize, or be

able to ascertain using no nore than routine experimnmentation, many

equi val ent s Woot/me2sspeci fi ¢ enbodi nents of the inventi onpdessmnicss her ei n.
Such equivalents are intended to be enconpassed by the foll ow ng cl ai ns.
22 Cctober 2004 95 Clainms 1. An isolated cleic acid nol ecul e conpri sing
the nucl eotide sequence set forth in SEQ I'D'NO 1, wherein the nucleic acid
encodes a pr ot &lcRefil@tand t chf t a,ﬁm ymai n of a
PSG.-1 or sel ectlﬁ pr ot eldgg%ﬁgg F&(&ﬁg@ﬁwﬁ%@ eé}?mgm% ecfy | € %hi ch
encodes a pol yp‘@d@rlcl@@@rﬁpwlmgdqmé)@mlwyamwpmﬂqu&ueef élﬂabtdsbrt h in SEQ
I D NG 2, wher ei QntRenddo¥RsREdnEE: galp‘gf topl asm ¢
domai n of a PSAr P or se?l t I’Ill p?’%utuggn db%ﬁn%ﬁ@ﬁﬁﬁé%nygﬂﬂe mer Xsam d

nmol ecul e whi ch apptogches incombingtogial lipragy methodsigowh incthé urt,mhldmgt bxolbgmal

et ein the porysanr Auidly Bkt PO BRSE RSBt B IR 1 o1 o

PSG.-1 or sel ecl@hmyme@mdfrmmdng deconvolution; the'pmb-tead metdompmuﬂtﬁhm-y ngttad;
Cocemee o Sequﬁﬂagﬁt“@{k%{/\aﬁﬁmm n ?%génuc{%ﬂmgg%hﬂw 54 fi lth ﬁaqt hat

sequence of SE acl codes a pro
bi nds or | nt er r@'YﬂPRrhﬂcbhﬁémlyqdéfpmmhbrelmmwmle@lteodlePQGtalipmcheseteect| n

Lol eoti dos of "PRucibl PpeftalTabe e GEURIC BBl ol d Bighesdr oFhep B °°
t her eof , whdfeithamhk.Sa(19P Bidstiearicet Rrag Bded244PHr ot ei n t hat b| nds or interacts
with t he cytopl asmi @31&19@%4) tﬁgthoafplc"ﬁe s#'ndtﬂésm%ﬂngfé&dl&lﬂfag&s efougdbrxpignuc' el ¢

aci d nol ecul e whi ch enc ypept FISINgG an amnoe %quence
at least 60'/0 W&iﬂimlemoneﬂéﬂml n6983‘)|RIOtséque1m¢é Sdf USEQ9QB9W3E&; erwher ei n
-the pol ypepti degbj iantse t h . | ﬁﬁﬁ‘ q@ﬁﬁi of a

1 bd % froe NZPI j‘%&% \%ﬁg %lfieﬁéc?%‘% ec 1Ca1 3‘n encode

PSG.-1 or selectin grote S a
fragment of a pokap b@ﬁ@ecb%ﬁw? (EI9RyScvenee 26 ni30% Caueltier ok (99 dngei. GE@. | D

NO: 2, wherei§ the gao I h i C
domai n of a ]ESC{% fgoi?%gggezg#r@en?galgq’m@@ %gﬁ%HWﬁt#ﬁg a men{l corrprl ses

at |east 15 contilippstiel. A4 Med @heﬂlr%ElBées of the am no acid sequence of
SEQ 1D NO:2. 22 Oghimheds og%o%s%m?ggﬁc%gd% Sonich . égnnﬁ g,gh&ls@g%z)any of

clains 1-7, further conprising a nuc de uence
rrp13 @;12—4%{1

het er ol ogous pofigisequgel horendicads{Eam (1981 fre3m-e$ﬂ)wmsl(1€hdpes to
t he nucl ei c aci Vel $64955 detel ¥ ladld} such
t hat sequences gtgglgeast gO%lsggil)cal t(IB eagﬁpg%gh@% ﬁh%% zed to

each ot her. 200.'40Q)yRiesmids{Cull et gl (198} Pror Wgt! dcad Sei B4 8%36&4&6&9%@1 Phgch is
conpl ement ary t(tscétEﬁdrmﬁih Pﬁmmxé@mm 390); {IRSLNHSOE é‘&erﬂ{ebﬁb Wﬁt{a&" e Of

claiml1l. 11. A(p eptlde enco he nucl ei ¢ acl ecul e
- clainms 1 to 8. PZ"“ ’\?éépcgp)%'éﬁ}%\faﬂsfﬁ‘ﬁ'd Sh SBT378-6352); 4Belici (4991 dMel. Biol. any of
claims 1 to 10. 22@@013'1‘@,{15&&&&5@9&1 claim12, wherein the vector is an

expression vector. 14. A host Cel tre_msfect ed with the vector of clains 12
or. 13. 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 the test compound to modulate SLIC-I activity is
determined. Determining the ability of the test compound to modulate SLIC-1 activity

: can be accomplished by monitoring, for example, the pattern of protein tyrosine
phosphorylaﬁon and/or cytoskeletal association of PSGL-1 in a cell which expresses
- 30 SLIC-1. The cell, for cxample; can be of mammalian origin, e.g., a hematopoietic cell.



15. An anti body which selectively binds to the pol ypeptide of claim1l1l. 16.
A method of producing a polypeptide conprising culturing the host cell of

claim14 in an appropriate culture nmediumto, thereby, pke drB8oa
pol ypeptide. 17. A nethod for detecting the presence of the pol ypeptide of
claim1l i 22 Cctober 2004 97 19. A kit conprising a conmpound which

sel ectively hybridizes to the nucleic acid of clains 1 to 10 or which
selectively binds .to the pol ypeptide of claim 11l and instructions for use,
wherein the conpound is chosen froma nucleic acid nol ecule, an anti body,
or a pol ypep¥Pde79snpri sing the cytopl asm ¢ domai n of PSettdise1ddse A net hod
for detecting the presence of the nucleic acid nolecule of any of clains 1
to 10 in a sanple conprising: (a) contactiggg the sanple with a nucleic acid
probe or prinmer which . selectively hybridizes to the nucleic acid

nol ecul es; and (b) dgkekillivy M i G~3Gi: 0. D 0 rimer
bi nds to the nucl ei c agli&g%y%?g(t:ul e i.nﬁﬁ]tg%sdgnpc?q%qﬂ@%[p%§gg‘&sé % Re
presence of t hePAtOE-15an elsaks dstegpineds fDaserminidg te ability of thedest Gompoundid
sanmple. Z 1. Thgodigid e b al | e _conprises NA
mol ecul es and i ocont%%b%ﬁ@a%&%%%éﬁlﬁ%é e%?‘@?ﬁ\lbﬁﬁ?‘ﬁ’ggﬁ for
i dentifying a cOfPblnbisubstaiswith aradioisotopter epgimatie tabiebismcinthaibinding dfthe
Conpri sing: s -Si g e . cell essing. the
ol ypept | de i (o BB SO @ 1Rk alRAd et Blind € Bhlo fRCEE pbote
pol ypepti de bi n8s cppplenAlicmgtivels; SbGrhcouldB: confiled with rhadioisétogd diefizyditic

wherein the bi ngbdieh Réni by [g)ﬁqu bde.is d cfed by
di rect detection o?ltﬂiensn?pggnpour?g? 0 y%g%‘%nﬁééggﬁlﬁ%ﬁgﬁg&hm%ﬁioﬁa‘ﬁé{j of

cl ai m 22, wher efhstiaiedn prompleig W@B@&@%&bﬂbm ofibe ket compbirel tpbind SE[C-1de i s
detect ed by cong@gbé hdcOmplhad xiHt P f_gl.aim?22,

wherei n the binding of ?he&ggfg-cpﬁggﬂﬁﬁé%%g?%%g%? éﬁ?l%"t,oé’gf”éct ed
‘using an ass@y $ogymatc labehsuph) that; bingingrof thetcompounid emSTAHCG: heanlbe detgtntinddasmi c
domai n of a PSetebtifdthéBhAELS r [0 s e - of . a co nd whi ch
bi nds to the pol ypg%{i de o(fgitScLqu‘iqmcqﬁblfh%lltgﬁgompprl%xpaﬁogtg)?aglﬁ eofowgﬁcg#ﬁﬁceut I cal
conposi tion f orSilfdaubstgtes) cgi belabelaloetci2al, 885, 142 20rO¢t, GitRf didldfif 098 di sor der,

oytopl asmic. donmaitel, uiu Pt 8B estoaty Bbed Rebiing Sirmdigersiansi bpol ypept i de
of claim1l. 2%cinllationhouiifprAlttietivily, compoumde RO ¢y nabitanl 14veRe With 5 t he
I e L e MU
effect of the tlel datestoddbydetermrinatine ofionvtrsien eftan apyropriutd subfiraWith Prolile. -
O o 8l e 5 o il i B 272
compound (e.g., 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
"microphysiometer" (e.g., Cytosensor) is an analytical instrument that measures the rate
at which a cell acidifies its environment using a light-addressable potentiometric sensor
~ (LAPS). Changes in this acidification rafe can be used as an indicator of the interaction
25 between a compound and SLIC-1. _
o In anothgr embodiment, an assay is a cell-bésed assay comprising contacting a
' _ cell gxpressil_zg a SLIC-1 target molecule (e.g., a SLIC-1 substrate) with a test compound
" and -_détcrmi_;_iipg the ability of the test compound to modulate (e.g., stimulate or inhibit)
' t'h'e'-dcﬁvity' of the SLIC-1 target molecule. Determining the ability of tﬁe test compound
30 to modulate the activity of a SLIC-1 target molecule can be accomplished, for example,
e lby_ dgt_ezmining the ability of the SLIC-1 protein to bind to or interact with the SLIC-1
_-target molecule.
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to complex formatlon (e ., ai physwlogleal condltlons for salt and pH). Following
incubation, the beads or microtitre plate wells are washed to remove any unbound
components, the matrix immobilized in the case of beads, complex determined either
directly or indirectly, for example, as described above. Alternatively, the complexes can
10 be dissociated from the matrix, and the level of SLIC-1 bmdmg or activity determined
using standard techniques. )
Other techmques for immobilizing proteins on matrices can also be used in the
screening assays of the invention. For example, either a SLIC-1 protein or a SLIC-1
target molecule can be immobilized utilizing conjugation of biotin and streptavidin.
15 Biotinylated SLIC-1 protein or target molecules can be prepared from biotin-NHS (N- =
hydroxy-succinimide) using techniques known in the art (e.g., biotinylation kit, Pierce
" Chemicals, Rockford, IL), and.immobilized in the wells of streptavidin-coated 96 well H
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,
mclude m]munodctectlon of complexes using antibodies reactive with the SLIC-1
protein or target ‘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 embodiment, modulators of SLIC-1 expressidn are identified in a
method wherem a cell is contacted with a candidate compound and the expression of
- SLIC—l mRNA or protein in the ce]l is determined. ‘The level of expression of SLIC-1
' mRNA or protein in the presence of the candldate compound is compared to the level of
30 expressxon of SLIC-1 mRNA or protem m the absence of the candidate compound. The
o candldate compound can then be 1dent1ﬁed asa modulator of SLIC-1 expression based
.on thls companson, For example, when expression of SLIC-1 mRNA or proteinis
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greater (statistically significantly greater) in the presence of the candidate compound
than in its absence, the candidate compound is identified as a stimulator of SLIC-1
mRNA or protein expression. Altematively, when expression of SLIC-1 mRNA or
protein is less (statistically significantly less) in the preeence of the candidate compound
5 than in its absence, the candidate compound is identified as an inhibitor of SLIC-1
mRNA or protein expression. The level of SLIC-1 mRNA or protein expression in the
cells can be determined by methods described herein for detecting SLIC-1 mRNA or
protein.
In yet another aspect of the invention, the SLIC-1 proteins can be used as "bait
10  proteins" in a two-hybrid assay or three-hybrid assay (see, e.g., U.S. Patent No'. '
5,283,317, Zervos et al. (1993) Cell 72:223-232; Madura et al. (1993) J. Biol. Chem.
268:12046-12054; Bartel et al. (1993) Biotechniques 14:920-924; Twabuchi et al. (1993)
Oncogene 8:1693-1696; and Brent W094/10300), to identify other proteins, which bind
to or interact with SLIC-1 ("SLIC-1-binding proteins" or "SLIC-1-bp") and are involved .
15  in SLIC-1 activity. Such SLIC-1-binding proteins are also likely to be involved in the
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 domain 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 fused to a gene that codes for the activation domain of the lcnown transcnpuon factor. If
- the "bait" and the "prey" protems are able to interact, in vivo, fomung a SLIC-1-
' dependent complex, the DNA-binding and activation domams of the transcription factor '
are brought into close proximity. Tlns proximity allows transcnptlon of a reporter gene
(eg; LacZ) which is operably finked to a transcnptlonal regulatory site responsive to
30 the transcnpt:on factor Expressnon of the reporter gene can be detected and cell
" colonies containing the functional transcnptlon factor can be isolated and used to obtain
' the cloned gene which encodes the protem which interacts w1th the SLIC-l protem. |
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In another aspect, the invention pertains to a combination of two or more of the
assays described herein. For example, a modulating agent can be identified using a cell-
based or a cell free assay, and the ability of the agent to modulate the activity of a SLIC-
1 protein can be confirmed in vivo, e.g., in an animal such as an animal model for

5 inflammation.

This invention further pertains to novel agehts identified by the above-described
screening assays. Accordingly, it is within the scope of this invention to further use an
agent identified as described herein in an appropriate animal model. For example, an
agent identified as described herein (e.g., a SLIC-1 modulating agent, an antisense

10 SLIC-1 nucleic acid molecule, a SLIC-1-specific antibody, or a SLIC-I-bindiﬂg partner)
can be used in an animal mode] to determine the efficacy, toxicity, or side effects of
treatment with such an agent. Alternatively, an agent identified as described herein can

" be used in an animal model to determine the mechanism of action of such an agent. -
Furthermore, this invention pertains to uses of novel agents identified by the above-
15 described screening assays for treatments as described herein. . :

B. Detection Assays
Portions or fragments of the cDNA sequences identified herein (and the

corresponding complete gene sequences) can be used in numerous ways as . s

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 (m) aid in forensic identification of a biological sample These apphcahons
are descnbed in the subsections below.

25

1. Chromosome Mappmg
Once the sequence (or a portion of the sequence) of a gene has been

: 1solated, this sequence can be used to map the locahon of the gene on a chromosome
Th1s process is called chromosome mapping. Accordmgly, pOrtlonS or ﬁ'agments of the
" 30 SLIC-I nucleotlde sequences, descn'bed herem, canbe used to map the locatl n 'fth_e__,_; o
. SLIC-1 genesona chromosome. 'Ihe mappmg of the SLIC-l sequences to : o
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chromosomes is an important first step in correlating these sequences with genes

associated with disease.

Briefly, SLIC-1 genes 6an be mapped to chromosomes by preparing PCR
primers (preferably 15-25 bp in length) from the SLIC-1 nucleotide sequences.

5 Computer analysis of the SLIC-1 sequences can be used to predict primers that do not
span more than one exon in the genomic DNA, thus complicating the amplification
process; These primers can then be used for PCR screening of somatic cell hybrids
containing individual human chromosomes. Only those hybrids containing the human
gene corresponding to the SLIC-1 sequences will yield an amplified fragment.

10 Somatic cell hybrids are prepared by fusing somatic cells from diﬂ'ereﬂt '
" mammals (e.g:, human and mouse cells). As hybrids of human and mouse cells grow
and dividé, they gradually lose human chromosomes in random order, but retain the
| mouse chromosomes. By using media in which mouse cells cannot grow, because they
lack a particular enzyme, but human cells can, the one human chromosome that contains
15 the gene encoding the needed enzyme, will be retained. By using various media, panels
of hybrid cell lines can be established. Each cell line in a panel contains either 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'Eustachio P. et al. (1983) Science 220:919-924). Somatic cell
20  hybrids containing only fragments of human chromosomes can also be produced by
using human chromosomes with translocations and deletions.

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a
parﬁcular sequence to a particular chromosome. Three or more sequences can be
assigned pcr. day using a single thermal cycler. Using the SLIC-1 nucleotide sequences

25  to design oligonucleotide primers, sublocalization can be achieved with panels of
fragments from specific chromosomes. Other mapping strategies which can similarly be
used to map a@uc-l sequence to its chromosome include in sifu hiybridization

 (described in Fan, Y. et al. (1990) Proc. Natl. Acad. Sci US4, 87:6223-27), pre-
screening with labeled flow-sorted chromosom&s and pre-selection by hybndlzatlon to

30 chromosome speclﬁc cDNA hbranes
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Fluorescence in situ hybridization (FISH) of 2 DNA sequence to a metaphase

chromosomal spread can further be used to provide a precise chromosomal location in

one step. Chromosome spreads can be made using cells whose division has been

blocked in metaphase by a chemical such as colcemid that disrupts the mitotic spindle.

5 The chromosomes can be treated briefly with trypsin, and then stained with Giemsa. A
pattern of light and dark bands develops on each chromosome, so that the chromosomes
can be identified individually. The FISH technique can be used with a DNA sequence
as short as 500 or 600 bases. However, clones larger than 1,000 bases have a higher
likelihood of binding to a unique chromosomal location with sufficient signal intensity

10 for simple detection. Preferably 1,000 bases, and more preferably 2,000 bases will

‘ suffice to get good results at a reasonable amount of time. For a review of this
technique, see Verma et al., Human Chromosomes: A Manual of Basic Techniques '
(Pergamon Press, New York 1988).
Reagents for chromosome mapping can be used individually to mark a single

15 chromosome or a single site on that chromosome, or panels of reagents can be used for
marking multiple sites and/or multiple chromosomes. Reagents corresponding to
noncoding regions of the genes actually are preferred for mapping purposes. Coding
sequences are more likely to be conserved within gene families, thus increasing the
chance of cross hybfidizations 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 chromosomal regioﬁ, can
_ then be identified through linkage analysis (co-inheritance of physically adjacent genes),
* described in, for example, Egeland, J. et al. (1987) Nature, 325:783-787.
o Moreover, differences in the DNA sequences between individuals affected and
_ unaﬂ‘ected witha dlsease associated with the SLIC-1 gene can be determined. Ifa
30 - mutauon is observed in some or all of the affected mdmduals but not in any unaffected
' 'mdmduals then the mutatlon is hkely to be the causative agent of the particular disease.
- Companson of affected and unaﬁ‘ected individuals generally involves first looking for



1! L8$10%&' () -! Y71 10%&' ()-3L6  109%& ()-!Sl 4

109& ()-m, 010% | & ()-!, 0109 ()-ghijzrs4 1 10% & ()-s10% & ()-!

109" & ()-s!s10% & ()- 10RYR% 10RIRY% 10RIRYS ~ L8$S109RIRIESS Deibtsddd 1! cT
10%r& ()-1U T 109 ()-!T 109%J& ()-10% & ()-!ci 109%"="& ()-!10% "& () -
U$zY7rS4 111 &F4$10% B: B& ()-S . &F4$109%& ()- S{2110% & ()-!T 10%"& ()-!T
109" & ()-! T 109 ()-$ijkl|uv7

111 @0% & ()-L10% & ()-fF10% & ()- !'L10% & ()- 10J"J" 10J"J"

103" J"! pP&F4$109%A" J" & () - SMOSABUV7 1!!1f109%& ()-3% 10% & ()- 10% & () -
109% & ()- 109609103028 * 10% & () - JA?uV7 PCT/US01/09469

11 @10% & ()-!s' S10% " & ()-, YOd0% & ()- . f 10% & ()-!f

109 ()- f10% & ()-X[] ANOPQG [ MP1 1 10>> 1@g> 10>>! U 4#10%>& ()-y!
4#10%CSCs& () - y2MLO% & () - @110% & ()-! VE3+94.0% ()-Qam (a?Me1 1

10>>! mlO% (& () g othas; s leti translocati
S109B& () - GLOYES 74&5%%&6%4 ﬁ]‘F’ fophe” syt s de PROs o arslogrtion baies () f 1 F
3109BB& ()-! P 10 () chfgmasoe@aeady or detgoigle p3ing @R hasedban that DNA sequence.
Ultimately, complete sequencing of genes from several individuals can be performed to

confirm the presence of a mutation and to distinguish mutations from polymorphisms.

2. Tissue Typing

‘The SLIC-1 sequences of the present invention can also be used to identify
individuals from minute biological samples. The United States military, for example, is
considering the use of restriction fragment length polymorphism (RFLP) for

10 identification of its personnel. In this technique, an individual's genomic DNA is
digested with one or more restriction enzymes, and probed on a Southern blot to yield
unique bands for identification. This method does not suffer from the current limitations
of "Dog Tags" which can be lost, switched, or stolen, making positive identification
difficult. The sequences of the present invention are useful as additional DNA markers

.- 15 for RFLP (described in U.S. Patent 5,272,057).

Furthermore, the sequences of the present invention can be used to providean ~  #
alternative technique which determines the actual base-by-base DNA sequence of
_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 provide unique individual identifications, as each individual will have a

| unique set of such DNA sequences due to allelic differences. The sequences of the

25 presexit invention can be used to obtain such identification sequences from individuals
and from tissue. The SLIC-1 nucleotide sequences of the invenfion uniquely represent '
pbrtions of the human genome. Allelic variation occurs to some dégree in the coding

' reglons of these sequences, and toa greater degree in the noncoding regions. It is
' '&cttmated that allelic variation between individual humans occurs with a frequency of
30 about once per each 500 bases. Each of the sequences described herein can, to some
' deg;ee,._'be used as a standard against which DNA from an individual can be compared
. for identification purposes. Because 'gieéter numbers of polymorphismr; occur in the
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noncoding regions, fewer sequences are necessary to differentiate individuals. The
noncoding sequences of the SLIC-1 gene can comfortably provide positive individual
identification with a panel of perhaps 10 to 1,000 primers which each yield a noncoding
amplified sequence of 100 bases. If predicted coding sequences, such as those in SEQ

5 IDNO:1 are used, a more appropriate number of primers for positive individual
identification would be 500-2,000.

If a panel of reagents from SLIC-1 nucleotide sequences described herein is used
to generate a unique identification database for an individual, those same reagents can
later be used to identify tissue from that individual. Using the unique identification

10 database, positive identification of the individual, living or dead, can be made ﬂ'om

extremely small tissue samples.

3. Use of SLIC-1 Sequences in Forensic Biology

DNA-based identification téchniques can also be used in forensic biology.
15 Forensic biology is a scientific field employing genetic typing of biological evidence

found at a crime scene as a means for positively identifying, for example, a perpetrator ¥
of a crime. To make such an identification, PCR technology can be used to amplify -
DNA sequences taken from very small biological samples such as tissues, e.g., hair or
skin, or body fluids, 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 above, actual base sequence information can be used for
identification _as.'an accurate al_temative to patterns formed by restriction enzyme
N générated fragments Sequences targeted to noncoding regions of the SLIC-1 gene are
particularly appropriate for this use as greater numbers of polymorphisms occur in the
30 noncoding regions, making it easier to differentiate individuals using this technique.
- . Exa‘inj_:les of polynucleotide reagents include the SLIC-1 nucleotide sequences or
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10 O-}M the SLI%HI gene having a length of at least 20 bases, preferably at least 30 bases.

The SLIC-1 nucleotide sequences described herein can further be used to provide

polynucleotide reagents, e.g., labeled or labelable probeé which can be used in, for
5 example, an in sifu hybridization technique, to identify a specific tissue, e.g.,

hematopoietic and/or lymphoid tissue. This can be very useful in cases where a forensic
pathologist is presented with a tissue of unknown origin. Panels of such SLIC-1 probes
can be used to identify tissue by species and/or by organ type.

In a similar fashion, these reagents, e.g., SLIC-1 primers or probes can be used to

10  screen tissue culture for contamination (i.e. screen for the presence of a mixture of

different types of cells in a culture).

C. Predictive Medicine: :
The present invention also pertains to the field of predictive medicine in which

15 diagnostic assays, prognostic assays, and monitoring clinical trials are used for
prognostic (predictive) purposes to thereby treat an individual prophyléctically.
Accordingly, one aspect of the present invention relates to diagnostic assays for ' i
determining SLIC-1 protein and/or nucleic acid expression as well as SLIC-1 activity, in
;he context of a biological sample (e.g., blood, serum, cells, tissue) to thereby determine -+

20 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 expression 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
by or assdciat_ed with SLIC-1 protein, nucleic acid expression or activity.

B N Ano_thef aspect of the invention pertains to monitoring the influence of agents
- (_é.g.; drugs, compounds) on the expression or activity of SLIC-1 in clinical trials.
'- 30 - These and other .agents'arc described in further detail in the following sections.
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An exemplary method for detecting the presence or absence of SLIC-1 protein or

nucleic acid in a biological sample involves obtaining a biological sample from a test
- subject and contacting the biological sample with a corﬂpound or an agent capable of
5  detecting SLIC-1 protein or nucleic acid (e.g., mRNA, or genomic DNA) that encodes
SLIC-1 protein such that the presence of SLIC-1 protein or nucleic acid is detected in
the biolbgical sample. A preferred agent for detecting SLIC-1 mRNA or genomic DNA.
is a labeled nucleic acid probe capable of hybridizing to SLIC-1 mRNA or genomic
DNA. The nucleic acid probe can be, for example, the SLIC-1 nucleic acid set forth in

10 SEQID NO:1, or the DNA insert of the plasmid deposited with ATCC as Accession
Number ____ora portion thereof, such as an oligonucleotide of at least 15, 30, 50,
100, 250 or 500 nucleotides in length and sufficient to specifically hybridize under
stringent conditions to SLIC-1 mRNA or genomic DNA. Other suitable probes for use
in the diagnostic assays of the invention are described herein.

15 A preferred agent for detecting SLIC-1 protein is an antibody capable of binding
to SLIC-1 protein, preferably an antibody with a detectable label. Antibodies can be w
polyclonal, or more preferaBly, monoclonal. An intact antibody, or a fragment thereof

- (e.g., Fab or F(ab')2) can be used. The term "labeled", with regard to the probe or
- antibody, is intended to ericompass 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
directly 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 fluorescently labeled streptavidin. The term

25 "biological sample" is intended to include tissues, cells and biological fluids isolated

~ from 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
- géﬂthic DNAm a biological sample in vitro as well as in vivo. For example, in vitro
tebhpiq’ues-fdf detection of SLIC-1 mRNA include Northern hybridizations and in situ
© 30 hybridizations. Jn vitro techniques for detection of SLIC-1 protein include enzyme
. linked immunosorbent assays (ELISAs), Western blots, nnmunoprcclpltatwns and
B lmmunoﬂuomcencc Invitro techniques for detection of SLIC-1 genomic DNA
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include Southern hybridizations. Furthermore, ir vivo techniques for detection of SLIC-

1 protein include introducing into a subject a labeled anti-SLIC-1 antibody. For
example, the antibody can be labeled with a radioactive marker whose presence and
location in a subject can be detected by standard imaging techniques.

5 In one embodiment, the biological sample contains protein molecules from the
test subject. Alternatively, the biological sample can contain mRNA molecules from the
test subject or genomic DNA molecules from the test subject. A preferred biological
sample is a serum sample isolated by conventional means from a subject.

In another embodiment, the methods further involve obtaining a control

10  biological sample from a control subject, contacting the control sample with a
compound or agent capable of detecting SLIC-1 protein, mRNA, or genomic DNA, such
that the pl‘eéence'of SLIC-1 protein, mRNA or genomic DNA is detected in the
biological sample, and comparing the presence of SLIC-1 protein, mRNA or genomic
DNA in the control sample with the presence of SLIC-1 protein, mRNA or genomic

15 DNA in the test sample.

The invention also encompasses kits for detecting the presence of SLIC-1 ina
biological sample. For example, the kit can comprise a labeled compound or agent
capable of detecting SLIC-1 protein or mRNA in a biological sample; means for
determining the amount of SLIC-1 in the sample; and means for comparing the amount -

20 of SLIC-1 in the sample with a standard. The compound or agent can be packaged in a
suitable container. The kit can further comprise instructions for using the kit to detect

SLIC-1 protein or nucleic acid.

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-1 expression or activity. Asuse¢ -rein, the term "aberrant" includes a
- SLIC-1 expression or activity which deviates fron. .he wild type SLIC-1 expression or
_ actmty ABcrrant expression or activity includes increased or decreased expression or
30 actwﬂ:y, as well as expression or activity which does not follow the wild type
o -developmental pattern of expression or the subcellular pattern of expression. For
. exaz__nple, aberrant SLIC-1 expression or activity is intended to include the cases in
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does not interact with a SLIC-1 substrate, or one which interacts with a non-SLIC-1
5 substrate. Asused herein, the term "unwanted" includes an unwanted phenomenon
involved in a biological response such as cellular proliferation. For example, the term
unwanted includes a SLIC-1 expression or activity which i$ undesirable in a subject.
The assays described herein, such as the preceding diagnostic assays or the
following assays, can be utilized to identify a subject having or at risk of developing a
10  disorder associated with a misregulation in SLIC-1 protein activity or nucleic acid
expression, such as an inflammatory or immune system disorder; a cardiovascular
disorder; a cellular proliferation, activation, adhesion, growth, differentiation, or
migration disorder; or a hematopoietic or thrombotic disorder. Alternatively, the
prognostic aSsays can be utilized to identify a subject having or at risk for developing a
15 disorder associated with a misregulation in SLIC-1 protein activity or nucleic acid
" expression, such as an inflammatory or immune system disorder; a cardiovascular
disorder; a cellular proliferation, 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
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 sample" refers to a
25 biological sample obtained from a subject of interest. For example, a test sample can be
a biological fluid (e.g., cerebrospinal fluid or serum), cell sample, or tissue.
Furthe_tmore, the prognostic assays described herein can be used to determine
 whether a subject can be administered an agent (e.g., an agonist, antagonist,
'-p'eptido_mimetic, 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 methods can be used to determine whether a subject can be
effectively treated with an agent for an inflammatory or immune system disorder; a
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: 5 SLIC-1 expression or activity in which a test sample is obtained and SLIC-1 protein or
nucleic acid expression or activity is detected (e.g., wherein the abundance of SLIC-1
protein or nucleic acid expression or activity is diagnostic for a subject that can be
administered the agent to treat a disorder associated with aberrant or unwanted SLIC-1
expression or activity).

10 The methods of the invention can also be used to detect genetic alterations in a
SLIC-1 gene, thereby determining if a subject with the altered gene is at risk fora
disorder characterized by misregulation in SLIC-1 protein activity or nucleic acid
expression, such as an inflammatory or immune system disorder; a cardiovascular -

- disorder; a cellular proliferation, activation, adhesion, growth, differentiation, or

15 migration disorder; or a hematopoietic or thrombotic disorder. In preferred .
embodiments, the methods include detecting, in a sample of cells from the subject, the  «
presence or absence of a genetic alteration 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 :
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 of 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 pattem of & messenger RNA transcript of a
SLIC-1 gené; 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-1-protein. As

N descnbed herem, there are a large number of assays known in the art which can be used
for detectmg alterations in a SLIC-1 gene. A preferred biological sample is a tissue’or

30 serum’ s_ample isolated by conventional means from a subject.



&10%&' ()- 109%&' ()- mlO%& ()-f &1O0%&K' ()-*nop_pippr}"?H 10ff! =3
349100 ()-11) 105 ()3 (910 ()-3 &M0% (). I Lyl " 10%ad (-
L0%U& ()~ @S3tW Xt Yt Ztj vt {\=F 11 F109& () -1 109T& () -

109 () - | Fy810%p& ()-1!By31 100kK& ()-vt{ttul wyz}[9{\ | 227 Qlr 2004
100448 ()-"1U3 z 10%=& ()-"13 z 10%D=D& ()-"13 7
10%GG8 ()-"1 @OYT& () - @O%& ()-2J] | }v-——~wUGO=Ff! 1044
10441 82( 109%4& () - ! P8Z( 10%& () -1 0- #10%& ()- ! BO-#10% 0 o0& ()- B3 z

10 RR& ()-"~~~~~~ VuS1=f!T, 10%& ()- !'T, 10%& () - 10% & ()-3 ' 10% & ()-3
10% & () - - 10%0e1(73028 PCT/US01/09469
1044KAWU31=f I " s$10%&R' ()- ! s$10%& ()-"! s$109%& ()-"!T,10%& ()- 'T, 109%& () -
I'T, 109%& () -

-75«
0/ WUB1=f I 1° s$10% ()- ! s$10%& ()- ! ‘s$10%&' () S ‘s$10%&' ()-"!" s$109%& () -

*S$10%& UJWU31f !
Z‘$() A 10% ; f"lclélfm%fg}&f&' okl deie 100/ ?‘T&' o the et 00s & ()-1 ¢
F.mi0% * & ()-I(PT mer&nepolmﬁasmgm@ct(w@ (see0e ES(Paten(thmocV & ()-

X\/A\'\Uz}( ; o : ( E %8%%8§I@mdﬁ%8ﬁé§%7m§5 a(s)anchSFP@ﬂQ/RAéE(P)CR, b el ih b~ ! (F. MO
10%<<& ()-s-s! @es%@&c readiog @Ql})ispfm&&aapﬁem@akﬂ%;m@aw 2413077-1080;
107"+ MWUBXYTS ! hRYNalzabh P 215(1094) PrdcY Natl. Acad. Sci. USA 91:360-364), the latter of which
| can be particularly useful for detecting point mutations in the SLIC-i-gene (see
Abravaya et ai. (1995) Nucleic Acids Res .23:675-682). This method can include the
steps of collecting a sample of cells from a subject, isolating nucleic acid (e.g., genomic,
- mRNA or both) from the cells of the sample; contacting the nucleic acid sample with
10 one or more primers which specifically hybridize to a SLIC-1 gene under conditions
such that hybridization and amplification of the SLIC-1-gene (if present) occurs, and
detecting the presence or absence of an amplification product, or detecting the size of
the amplification product and comparing the length to a control sample. It is anticipated
that PCR and/or LCR m#y be desirable to use as a preliminary amplification step in
15 conjunction with any of the techniques used for detecting mutations described herein.
Alternative amplification methods include: self sustained sequence replication
(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. USA 86:1173-
- 1177), Q-Beta Replicase (Lizardi, P.M. et al. (1988) Bio-Technology 6:1197), or any
20 -other nucleic acid ampliflcaﬁon method, followed by the detection of the amplified
molecules using techniques well known to those of skill in the art.” These detection
schemes are especially useful for the detection of nucleic acid molecules if such
molecules are present in very low numbers.
_ In an alternative embodiment, mutations in a SLIC-1 gene from a sample cell
25 canbe identified bjr alterations in restriction enzyme cleavage patterns. For example,
. sample and -6ontrol DNAis isblated, amplified (optionally), digeﬁted with one or more
" restriction endonucleases, and fragment length sizes are determined by gel
. eléc&Ophorgsis and compared. Differences in fragment length sizes .between sample and
_ éom::bl DNA indicates mutations in the sample DNA. Moreover, the use of sequence
" 30 spec_:iﬁ;} ribézymw (see, for example, U.S. Patent No. 5,498,531) can be used to score _
. forthe présencé of Spéciﬁc mutations by development or loss of a ribozyme cleavage |
- site. '
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hybridizing a sample and control nucleic acids, e.g., DNA or RNA, to high density
arrays containing hundreds or thousands of oligonucleotides probes (Cronin, M.T. et ol
(1996) Human Mutation 7: 244-255; Kozal, ML1. et al. (1996) Nature Medicine 2: 753-

5 759). For example, genetic mutations in SLIC-1 can be identified ln two dimensional
arrays containing light-generated DNA probes as described in Cronin, M.T. et al. supra.
Briefly, a first hybridization array of probes can be used to scan through long stretches
of DNA in a sample and control to identify base changes between the sequences by
making linear arrays of sequential overlapping probes. This step allows the

10 identification of point mutations. This step is followed by a second hybridization array
that allows the characterization of specific mutations by using smaller, specialized probe
arrays comiplementary to all variants or mutations detected. Each mutation array is’
composed of parallel probe sets, one complementary to the wild-type gene and the other
complementary to the mutant gene.

15 In yet another embodiment, any of a variety of sequencing reactions known in
the art can be used to directly sequence the SLIC-1 gene and detect mutations by
comparing the sequence of the sample SLIC-1 with the corresponding wild-type
(control) 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 ((1977) Proc. Natl. Acad. Sci. USA 74:5463). It is also contemplated
that any of a variety of automated sequencing procedures can be utilized when
performing the diagnostic assays ((1995) Biotechniques 19:448), including sequencing
by mass spectrometry (see, e.g., PCT International Publication No. WO 94/ 16101;

Cohen et al. (1996) Adv. Chromatogr. 36:127-162; and Griffin ef al. (1 993) Appl.
25 Biochem. Biotechnol. 38:147-159). | :
Other methods for detecting mutations in the SLIC-1 gens include methods in
which protection from cleavage agents is used to detect mismatched bases in RNA/RNA
‘or RNA/DNA heteroduplexes (Myers ef al. (1985) Science 230:1242). In general, the
| art technique of “mismatch cleavage” starts by providing heteroduplexes of formed by
© 30 hybridizitig (labeled) RNA or DNA containing the wild-type SLIC-1 sequence with
' 'potentiallsl'y mutant RNA or DNA obtained from a tissue sample. The double-stranded
“duplexes are treated with an agent which cleaves single-stranded regjons of the duplex
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strands. For instance, RNA/DNA duplexes can be treated with RNase and DNA/DNA

hybrids treated with S1 nuclease to enzymatically digesting the mismatched regions. In

other embodiments, either DNA/DNA or RNA/DNA ddplexes can be treated with

5 hydroxylamine or osmium tetroxide and with piperidine in order to digest mismatched
regions. After digestion of the mismatched regions, the resulting material is then
separated by size on denaturing polyacrylamide gels to determine the site of mutation.
See, for example, Cotton et al. (1988) Proc. Natl Acad Sci USA 85:4397; Saleeba et al,

(1992) Methods Enzymol. 217:286-295. In a preferred embodiment, the control DNA or

10 RNA can be labeled for detection.

In still another embodiment, the mismatch cleavage reaction employs one or

.more -protéins that recognize mismatched base pairs in double-stranded DNA (so called

“DNA mismatch repait” enzymes) in defined systems for detecting and mapping point
mutations in SLIC-1 cDNAs obtained from samples of cells. For example, the mutY
15 enzyme of E. coli cleaves A at G/A mismatches and the thymidine DNA glycosylase
from HeLa cells cleaves T at G/T mismatches (Hsu ez 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 a cDNA or other DNA.

product from a test cell(s). The duplex is treated with a DNA mismatch repair enzyme,

20 and the cleavage products, if any, can be detected from electrophoresis 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 conformation
polymorphism (SSCP) may be used to detect differences in electrophoretic mobiﬁty

25 'betweeri mutant and wild type nucleic acids (Orita et al. (1989) Proc Natl. Acad. Sci
USA: 86:2766, see also Cotton (1993) Mutat. Res. 285 :125—144; and Hayashi (1992)
" Genet. Anal. Tech. Appl. 9:73-79). Single-stranded DNA fragments of sample and

control SLIC-1 nucleic acids will be denatured and allowed to renature. The secondary' .

structure of smgle-stranded nucleic acids varies according to sequence, the resultmg '

30 alteration in electrophoretic mobility enables the detection of even a smgle base change .; ,I y

()-ysGLO%&' ()-TzXe6dY: f!

TyH(

The DNA fragments may be labeled or detected with labeled probes. The sensxtmty of - _\
the assay may be enhanced by using RNA (rather than DNA), in which the secondary g
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: subject method utilizes heteroduplex analysis to separate double stranded heteroduplex
molecules on the basis of changes in electrophoretic mobility (Keen et al. (1991) Trends
Genet 7:5). |

5 In yet anather embodiment the movement of mutant or wild-type fragments in
polyacrylamide gels containing a gradient of denaturant is assayed dsing denaturing
gradient gel electrophoresis (DGGE) (Myers et al. (1985) Nature 313:495). When
DGGE is used as the method of analysis, DNA will be modified to insure that it does not
completely denature, for example by adding a GC clamp of approximately 40 bp of
10  high-melting GC-rich DNA by PCR. In a further embodiment, a temperature gradient is
used in place of a denaturing gradient to identify differences in the mobility of control
and sample DNA (Rosenbaum and Reissner (1987) Biophys Chem 265:12753).
Examples of other techniques for'detecting point mutations include, but are not
limited to, selective oligonucleotide hybridization, selective amplification, or selective
15 ;;rimer extension. For example, oligonucleotide primers may be prepared in whichthe .
known mutation is placed centrally and then hybridized to target DNA under conditions ¢}
which permit hy‘bridimtion only if a perfect match is found (Saiki e? aL (1986) Nature .
324:163); Saiki et al. (1989) Proc. Natl Acad. Sci USA 86:6230). Such allele specific
oligonucleotides are hybridized to PCR amplified target DNA or a number of different
20 mutations when the oligonucleotides are attached to the hybndlzmg membrane and
hybridized with labeled target DNA.
Altemnatively, 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 amplification may carry the mutation of
25  interest in the center of the molecule (so that ampliﬁcéﬁon depends on differential
hybridimtidn) (Gibbs et al. (1989) Nucleic Acids Res. l7'2437-2448) or at the extreme 3' "
end of one pnmcr where, under appropriate conditions, mismatch can prevent, or reduce . -
N ‘polymerase extension (Prossner (1993) Tibtech 11:238). In addition it may be desirable o
" to mtroduce a novel restriction site in the region of the mutation to create cl&vage-based. e
30 detection (Gaspanm et al. (1992) Mol. Cell Probes 6:1). Itis anticipated that in certain -
~ embodiments amplification may also be performed using Taq hgasc for amplification - o a
- (Barany (1991) Proc. Natl. Acad. Sei USA 88:189). Tn such cases, ligation will oceur ~~ ~ ©
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only if there is a perfect match at the 3' end of the 5' sequence making it possible to detect
the presence of a known mutation at a specific site by looking for the presence or absence
of amplification. |

The methods described herein may be performcd, for example, by utilizing pre-

5 packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent
described herein, which may be conveniently used, e.g., in clinical settings to diagnose
patients exhibiting symptoms or family history of a disease or illness involving a SLIC-1
gene. |

Furthermore, any cell type or tissue in which SLIC-1 is expressed may be
10 utilized in the prognostic assays described herein. '

3. Monitoring of Effects During Clinical Trials
Monitoring the influence of agenfs. (e.g., drugs) on the expression or activity of a
SLIC-1 protein (e.g., the modulation of inflammatory and/or PSGL-1 signaling
15 - mechanisms, PSGL-1 cytoskeletal association, or cell adhesion) can be applied not only

in basic drug screening, but also in clinical trials. For example, the effectiveness of an ]
agent determined by a screening éssay as described herein to increase SLIC-1 gene s
expression, protein levels; or upregulate 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 a screening assay to decrease SLIC-1 gene expression, protein levels, or
downregulate 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 clinical trials, the expression or activity of a SLIC-1 gene, and preferably, other
25 genes that have 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 _e:_m’nple, and not by way of limitation, genes, including SLIC-1, that are
'.  modulated in cells by treatment with an agent (e.g., compbimd, drug or small mblecule) e
which modulates SLIC-1 activity (¢.g., identified in a screening assay as described
30 herein) can be identified. Thus, to study the effect of agents on SLIC-l-é_ssociated - | _
disorders (e.g., disorders characterized by deregulated P-selectin glycoproteinligand - =
sigﬁaling mechanisms and/or cellular adhesion), for example, in a clinical trial, cells can -
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: gene expression (e.g., a gene expression pattern) can be quantified by northern blot

analysis or RT-PCR, as described herein, or altematively by measuring the amount of

5 protein produced, by one of the methods as described hefein, or by measuring the levels
of activity of SLIC-1 or other genes. In this way, the gene expression pattern can serve
as a marker, indicative of the physiological response' of the cells to the agent.
Accordingly, this response state may be determined before, and at various points during
treatment of the individual with the agent.

10 In a preferred embodiment, the present invention provides a method for
monitoring the effectiveness of treatment of a subject with an agent (e.g., an agbnist,
antagonist, peptidomimetic, protein, peptide, nucleic acid, small molecule, or other drug
candidate identified by the screening assays described herein) including the steps of (i)
obtaining a pre-administration sample from a subject prior to administration of the

15 agent; (ii) detecting the level of expression of 2 SLIC-1 protein, mRNA, or genomic
DNA in the preadministration sample; (iii) obtaining one or more post-administration
samples from the subject; (iv) detecting the level of expression or activity of the SLIC-1
protein, mRNA, or genomic DNA in the post-administration samples; (v) co'mparing the
level of expression or activity of the SLIC-1 protein, mRNA, or genomic DNA in the

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 accordingly. 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 expxe_ssion or activity of SLIC-1 to lower levels
than détected, i.e. to decrease the effectiveness of the agent. According to such an
embodlment, SLIC 1 expression or activity may be used as an indicator of the
eﬁ‘ectlveness of an agent, even in the absence of an observable phenotypic response =

o0 D  Methods of Treatment:

The present invention provides for both prophylactic and therapeutic methods of o
= treatmg a subject at nsk of (or suscepﬁble to) a dxsorde.r or havmg a dlsotdet assoclated
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throm tic disorder. With regards to bo prophylactxc and therapeutic methods of

treatment, such treatments may be specifically tailored or modified, based on knowledge
obtained from the field of pharmacogenomics. "Pharmacogenomics", as used herein,
refers to the application of genomics technologies such as gene sequencing, statistical

genetics, and gene expression analysis to drugs in clinical development' and on the

market. More specifically, the term refers the study of how a patient's genes determine
his or her response to a drug (e.g., a patient's "drug response phenotype", or “drug
response genotype"). Thus, another aspect of the invention provides methods for
tailoring an individual's prophylactic or therapeutic treatment with either the SLIC-1
molecules of the present invention or SLIC-1 modulators according to that individual's
drug response genotype. Pharmacogenomics allows a clinician or physician to target
prophylactic or therapeutic treatments to patients who will most benefit from the |
treatment and to avoid treatment of patients who will experience toxic drug-related side
effects.

1. Prophylactic Methods

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 or at least one SLIC-1 activity. Subjects at risk for a disease which is caused
‘of contributed to by aberrant or unwanted SLIC-1 expression ot activity can be

identified by, for example, any or a combination of diagnostic dr prognostic assays as

_ described herein. Administration of a prophylactic agent can occur prior to the
' mamfestahon of symptoms chamctenstxc of the SLIC-l abcnancy, such that a disease or

. ; dlsorder is prcvented or, alternatively, delayed in its progressxon ‘Depending on the type

30

= 'of SLIC-l aberrancy, for example, a SLIC-l SLIC-1 agomst or SLIC-1 antagonist agent
can be used for treatmg the subject. The appropnate agent can be determined based on

o iR screemng assays dwcnbed herem
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Another aspect of the invention pertains to methods of modulating SLIC-1
expression or activity for therapeutic purposes. Accordingly, in an exemplary
embodiment, the modulatory method of the invention involves contacting a cell with a

5 SLIC-1 or agent that modulates one or more of the activities of SLIC-1 protein activity
associated with the cell. An agent that modulates SLIC-1 protein activity can be an
agent as described herein, such as a nucleic acid or a protein, a naturally-occurring target
molecule of a SLIC-1 protein (e.g., a SLIC-1 substrate), a SLIC-1 antibody, a SLIC-1
agonist or antagonist, a peptidomimetic of a SLIC-1 agonist or antagonist, or other small
10 molecule. In one embodiment, the agent stimulates one or more SLIC-1 activities.
Examples of such stimulatory agents include active SLIC-1 protein and a nucleic acid
molecule encoding SLIC-1 that has been introduced into the cell. In another
embodiment, the agent inhibits one or more SLIC-1 activities. Examples of such
inhibitory agents include antisense SLIC-1 nucleic acid molecules, anti-SLIC-1
15 antibodies, and SLIC-1 inhibitors. These modulatory methods can be performed in vitro .
(e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g., by
administcriﬁg 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 agent (e.g., an agent identified by a
screening assay described herein), or combination of agents that modulates (e.g.,
~ upregulates or downregulates) SLIC-1 expression or activity. In another embodiment,
the method involves administering a SLIC-1 protein or nucleic acid molecule as therapy
. to Qompensaté for reduced, aberrant, or unwanted SLIC-1 expression or activity.
25 Stimulation of SLIC-1 activity is desirable in situations in which SLIC-1 is
' abnormally downregulated andlor in which increased SLIC-1 activity is likely to have a
- bencﬁcnal cffect. L1kew1se, mhibmon of SLIC-l activity is desirable in situations in
- : . jwhlch SLIC-l is abnormally upregulated and/or in which decreased SLIC-1 activity is
o f-_hkely to have abeneﬁcml effect.
T30
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(e.g., inflammatory or immune system disorders; cardiovascular disorders; cellular
proliferé.tion, activation, adhesion, growth, differentiation, or migration disorders;
hematopoietic or thrombotic disorders) associated with aberrant or unwanted SLIC-1
activity. In conjunction with such treatment, pharmacogenomics (i.e., the study of the
10 relationship between an individual's genotype and that individual's response to a foreign
compound or drug) may be considered. Differences in metabolism of therapeutics can
lead to severe toxicity or therapeutic failure by altering the relation between dose and
blood concentration of the pharmacologically 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
20 persons. See, for example, Eichelbaum, M. et al. (1996) Clin. Exp. Pharmacol. Physiol. .
© 23(10-11): 983-985 and Linder, M.W. ef al. (1997) Clin. Chem. 43(2):254-266. In
N general, two types of pharmacogenetic conditions can be differentiated. Genetic
conditions transmitted as a single factor altering the way drugs act on the body (altered
- drug action) oi' genetic conditions transmitted as single factors altering the way the body
25 actson drugs (altered drug membohsm) These pharmacogenetic conditions can occur
- elther as rare genetxc defects or as nattnaﬂy-occmnng polymorphisms. For example,
' glucose—6-phosphate dchydmgenase deﬁclency (G6PD) is a common inherited
_ :enzymopathy in whlch the mam chmcal comphcatlon is haemolysis after ingestion of
_ ":.oxxdant drugs (anu-malanals sulfonamxdes, analgesics, nitrofurans) and consumption of
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'110%~& ()-! "y map bPip pkndn) geh(l)me doihﬁ%k &f dlyeadly E‘nbwn gg:ne—related markers (eg.a
GLAUVTON LI T10% Q& (i Bact moscbir hp Which cordists ok 60,000-100.000 pelymorsiuc or variable
5 sites on the human genome, each of which has two variants.) Such a high-resolution
genetic map can be compared to a map of the genome of each of a statistically
significant number of patients taking part in a Phase IIII drug trial to identify markers
associated with a particular observed drug response or side effect. Altemaﬁvely, such a
high resolution map can be generated from a combination of some ten-million known
10 single nucleotide polymorphisms (SNPs) in the human genome. As used herein, a
"SNP" is a common alteration that occurs in a single nucleotide base in a stretch of
DNA. For example, a SNP méy 500ur once per every 1000 bases of DNA. A SNP may
be involved in a disease process, however, the vast majority may not be disease-
associated. Given a genetic nrap based on the occurrence of such SNPs, individuals can
15  be grouped into genetic categories depending on a particular pattern of SNPs in their
" individual genome. In such a manner, treatment 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 o
20 identify genes that predict 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 easily idenﬁﬁed in the population and it can
be.determined if having one version of the gene versus another is associated with a
- particular drug response. :
25 As an illustrative embodiment, the activity of drug metabolizing enzymes is a
R ,major determinant of both the intensity and dufation of drug action. The discovery of
o '_genetxc polymorphwms of dmg metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT
: 2) and cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanatlon
| 3 as to why some patlents do not obtain the expected drug effects or show exaggerated
-drug rcsponse and senous tomclty aﬁer takmg the standard and safe dose of a drug.
A '.-'"-These polymorplnsms are expressed in two phenotypes in the population, the extensive
o - metabohzer(EM) and poor metabol_lzer (PM). The prevalence of PM is different among
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functional CYP2D6. Poor metabolizers of CYP2D6 and CYP2C19 quite frequently
experience exaggerated drug response and side effects when they receive standard

5 doses. If a metabolite is the active therapeutic moiety, PM show no therapeutic

response, as demonstrated for the analgesic effect of codeine mediated by its CYP2D6-
formed metabolite morphine. The other extreme are the so called ultra-rapid
metabolizers who do not respond to standard doses. Recently, the molecular basis of
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification.

10 Alternatively, a method termed the "gene expression profiling", can be ﬁtilized to
identify genes that predict drug response. For example, the gene expression of an
animal dos;.ed with a drug (e.g., a SLIC-1 molecule or SLIC-1 modulator of the pfesént
invention) can give an indication whether gene pathways related to toxicity have been
turned on. '

15 Information generated from more than one of the above pharmacogenomics
approaches can be used to determine appropriate dosage and treatment regimens for
prophylactic or therapeutic treatment an individual. This knowledge, when applied to
dosing or drug selection, 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. '

This invention is further illustrated by the following examples which should not
be constfucd as limiting. The contents of all references, patents and published patent
applications cited throughout this application, as well as the Figures and the Sequence

25 Listing, are incorporated herein by reference. -
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EXAMPLE 1 YEAST-TWO-HYBRID SCREEN USING THE CYTOPLASMIC

DOMAIN OF PSGL-1

A yeast-two-hybrid screen (Gyuris et al. 1993, Cell 75:791-803) was performed to
identify proteins that interact with the cytoplasmic domain of human PSGL-1 (PSLcyt).

A. Construction of the bait piasmid

10 The cytoplasmic domain of PSGL-1 was amplified via PCR using full iength
human PSGL-1 cDNA (Sako et al. 1993, Cell 75:1179-1186) as a template. The
following PCR primers were used which introduced EcoRI and BamHI restriction sites

for subcloning:

-5 PSLCYS5 5’-ATACTGAATTCCGCCTCTCCCGCAAGGGCCACAT-3’ (SEQ ID

NO:3)
PSLCY3 5'—ATACAGGATCCAGAGTGAGCTAAGGGAGGAAAG—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 Elmer.
The bait plasmid pEG202 was digestéd with EcoRI and BamH]I, 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 EcoRI and BamHI, purified, and ligated with bait plasmid pEG202. This construct
enables the expmsnon anovel fusion protein consisting of the cytoplasmic domain of.
g PSGL-I fused to the carboxy terminus of the LexA DNA binding protein.
XLlBlue E.coli bacteria cells (Stratagene) were transformed with the hgated
N 30 pl_asmlds- via electroporation m_l mm cuvettes (BIORAD) using a Gene Pulser
.' (BIORAD).' Plasmid minipreps were screened for the insert by EcoRlBamHI restriction
o dige_sﬁon and size ﬁ-actionatioﬁ of th.elfrag'ment's by électrophoresis on 1% agarose gels
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~ sequence for PSLcyt. The sequence of the introduced DNA fragment was identical with
5 the sequence of PSGL-1 over nucleotides 1057 to 1277 (Sako et al. 1993, Cell 75:1179-
1186).

B. Interactor Screen With a U937 cDNA Library
Yeast strain EGY48-34 was transformed with the LexA-PSLcyt bait plasmid and
10 Western blotting with an anti-LexA antibody (Invitrogen) was performed to confirm
expression of the LexA-PSLcyt fusion protein. A specific band was detected at the
expected size of approximately 32 kD. "
To assess for transcriptional activity of the LexA-PSLcyt bait protein, EGY48
yeast carrying the pSH18-34 lacZ reporter plasmid were transformed with the pEG202-
15 PSLcyt bait plasmid and empty vector pJG4-5 for the prey protein. Background levels
were found to be normal when the transformed yeast were tested for non-specific
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 transformation reactions comprising
50 pL yeast suspension, 1 pg library DNA and 50 pg heat-denatured carrier 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 minutes in the presence of 10% DMSO. The
transformation reactions were plated on 243x243 mm plates deficient for the amino
acids uracil, histidine and tryptophan (CMD-U-H-W medium, Geretics Institute) to
_ allow for selectlve growth of yeast carrying both the bait and the library plasmid.
* Growing yeast were collected from the plates and stored as glycerol stocks at -80 °C.
' 30~ There-plating eﬁiciendy of the yeast glycerol stocks was determined and an
. interactor screen was perform_ed by plating 10 million colony forming units (CFU) of
'yeast' on plates containing X-gal and galactose, but iacking the amino aéids uracil,
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‘and twice replated on CMG/R-U-H-W-L + X-Gal master plates. Fifty two candidate
colonies from these plates were transferred to four different tester plates, CMD-U-H-W
5 +X-Gal, CMG/R-U-H-W-L, CMD-U-H-W-L and CMG/R-3 + X-Gal, to further test
specific activation. '

Clones inducing specific activation of the Leu2 and lacZ reporter genes are
expected to form white colonies on CMD-U-H-W + X-Gal and CMG/R-U-H-W-L,
plates. No growth or very weak growth is expected on CMD-U-H-W-L plates, and biue

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 an overall specific indﬁction patiern 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 bait. Plasmid DNA was extracted from these
veast cells and used to transform KC8 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 EcoRI/Xhol restriction digestion
to determine the size of the DNA insert and to identify possible new restriction sites.
* For cach 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 analysis 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 patterns and DNA
- Sequences, one clone was used to retransform yeast with PSLcyt as a bait protein. Using
this method, the specificity of the bait-library protein (prey) interaction was retested in
30 the 4-tester plate asSay.' In this assay two clones, designated 2.8.3 and 8.1.1, were
identified to interact specifically with the PSLcyt bait protein.
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. U937 CELL LIBRARY

The full length form of SLIC-1 cDNA was cloned from a bacteria phage, lambda

ZAPI random primed U937 cell cDNA library (Genetics Institute) by conventional
library screening methods. Approximately 1x 10° pfu of the library were plated on

‘NZCYM plates with top agarose. Duplicate filter lifts using Duralose-UV membranes

10

15

(Stratagene) were performed. Prehybridization and hybridization of the filters was
performed in 5X SSC, 5X Denhardt’s solution, 0.1 % SDS and 50 pg/ml. carrier RNA
(SIGMA) at 65 °C.

To generate a probe for library screening, the pJG4-5 plasmid containing the
partial cDNA clone 8.1.1 isolated from the yeast-two-hybrid screen was sequentially
digested with Apal and EcoRI. The resulﬁng fragment of approximately 0.5 kb was
isolated using a QIAXII Agarose Gel Extraction Kit (QIAGEN). Random priming with

this material was performed for 1 hour at room temperature in the presence of *P-dATP

-and ¥P-CTP (Amersham), 6-mer random primers (Genetics Institute) and Klenow Large

20

Fragment (New England Biolabs). The products were purified using a Sephadex G-50
column (Pharmacia). The filters were hybridized with the 32P-labeled EcoRl/Apal
fragment probe, and washed 4 times in 0.2X SSC/0.1 % SDS . Autoradiographs of the
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

25

selection of three positive clones.

The cDNA inserts of the three positive clones were subcloned into pBluescript

'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 -

30

Biolabs), as well as partial DNA sequencing. One clone, designated clone Uran-5,

‘contained an initiation codon and an additional 5' open reading frame consistent with

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
contain an open reading frame termed human "SLIC-1." '
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Accordingly, the invention is based, at least in part, on the discovery of a human
gene encoding a novel protein, referred to herein as SLIC-1. The nucleotide sequence
encoding the human SLIC-1 pfotein is shown in Figure 1 and is set forth as SEQ ID
NO:1. The protein encoded by this nucleic acid comprises about 316 amino acids and

5 has the amino acid sequence shown in Figure 1 and set forth as SEQ ID NO:2. Clone
Uran-5, comprising the coding region of human SLIC-1 was deposited with the

American Type Culture Collection (ATCC®), 10801 University Boulevard, Manassas,
VA 20110-2209, on , and assigned Accession No.

10  Tissue Distribution of SLIC-1 mRNA
Northern blot analysis indicates that human SLIC-1 mRNA is expressed only in

- cells of hematopoietic origin.

" EXAMPLE 3 EXPRESSION OF SLIC-1 IN COS CELLS
15
This example describes the transient expréssion of SLIC-1 ¢DNA was in COS
cells. An 1.5kb Sal I DNA fragment, containing the entire SLIC-1 coding region within
the Uran-5 cDNA clone, was ligated into the Sal I site in the polylinker region of the
- mammalian expre‘séion vector pPEDAC. The presence and the correct orientation of the
20 DNA insert was confirmed, and the resulting plasmid was designated pED.Uran-5.
COS cells 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 Penicillin/Streptomycin (Gibco). COS cell transfection was
‘performed under standard incubation conditions with 8 p.g/dish.of plasmid pED;Uran-S
25 precomplexed with lipofectamine (Gibco) for 45 minutes at room temperature in Opti-
MEM (Gibco). On the following day the cells were lysed. The plates were rinsed with
PBS-CMF and lysed in 1 mL/plate of cold lysis buffer (25 mM Tﬁé—HCl, pH8.0, 125
: mM NaCl, 1mM MgCl,, 1% Triton-X). Protease inhibitors (Complete mini tablets,
Boebringer Mannheim) were included in the lysis buffer at the recommended _
30 - concentration. After 30 minutes of lysis on ice, the lysate was cleared by centriﬁigatioh | |
" at maximum 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
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sample were electrophoresed on 4-20% Tris-Glycine SDS Gels (Novex). The samples
were electroblotted onto nitrocellulose membranes (Novex) and Western blotting was
performed for the detection of SLIC-1. ° |
The nitrocellulose membranes were blocked at 4°C overnight in 3% BSA
5 (SIGMA) in Tris Buffered Saline (TBS) with 0.1% Tween-20. The membranes were

washed for 7 minutes in TBS-0.1% Tween, and then incubated for 1 hour in a 1:2500
dilution of affinity-purified rabbit anti-SLIC-1 polyclonal antibodies (Research
Genetics, Inc.).  These antibodies were generated by immunizing rabbits with a
polypeptide antigen having the amino acid sequence QERLEESQLRRPTPR conjugated

10 to KLH. The membranes were washed three times in TBS-0.1% Tween, incuﬁatéd for 1
hour with a secondary antibody to detect rabbit immunoglobulin, and developed using
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 INTERACTION OF SLIC-1 WITH 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 upstreém of the
iniﬁaiion codon of SLIC-1 in vector pED.Uran-5 by PCR. The T7 tag encodes the
25 amino acid sequence MASMTGGQQMG. The PCR reaction generated a product of
approximately 380 bp, spanning the N-terminal end of SLIC-1 beyond an Asc/
 restriction site. A 5' Sall site and this Ascl site were used to replace the original N- :
terminal end of SLIC-1 in pED.Uran-5 with the PCR product containing the T7 tag. The
resulting vector was designated pED.T7Uran-5 and encodes all 316 amino acids of
30 SLIC-1. The pED.T7Uran-5 vector was further used to create three truncated forms of . g
.. SLIC-1 as follows. The vector pED.’I'7U5AA226 encodes for the first 226 amino acids o ..
of SLIC-1, and was generated by restriction digestion of pED.T7Uren-5 with NotTand
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Ascl and ligation of the plasmid with a Notl/Xbal linker that also comprises a Stop
codon to terminate transcription. A similar approach was used to create
pED.T7U5AA160, a 160 amino acid short form of SLIC-1 that was generated by

“restriction digestion of pED.T7Uran-5 with Ascl and Xbal and ligation with an

5 appropriate linker. The vector PED.T7U5AA88 was generated by PCR using the

original 5' primer for pED.T7Uran-5 and a newly designed 3' primer which introduced a
Stop codon and an additional Xbal site after amino acid residue 88 in SLIC-1. The Xbal
and Sall sites in pED.T7Uran-5 were then used to replace the sequence for full length
SLIC-1 with this truncated form. _

10 All oligonucleotides were generated at Genetics Institute (Oligonucleotide.
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 cycles of incubation at 94 °C for 1 minute, 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 the-restriction 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 wfth 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
bacteria 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-1 and PSGL-~1 in COS Cells and Co-
immuneprecipitation Using anti-PSGL-1 Antibodies

© COS cells were transfected with T7-tagged forms of SLIC-1 as described in
Example 3. Vector pMT-PL85A (Genetics Institute) was included in a subset of
30 samples to transiently overexpress the full length form of human PSGL-l Celllysis
o was carried out as described above i in 900 uL/dish of lysis buffer consisting of 20mM -
'Tns—HCl, pH7.4, 137 mM NaCl, 0.05% Tnton-X and protease inhibitors (Hlldt, Eand
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Oess, ST 1999 J. Exp. Med. 189(11): 1707-1714). A small volume of cleared cell lysate
was used for Western Blotting to detect overexpressed protein in the whole cell lysate
and for spectrophotometric measurement of the protein content. A volume of 300 L of
each lysate was used for co-immunoprecipitation studies with either 2.5 ug of
biotinylated monoclonal mouse anti-PSGL-1 antibody (antibody 2G3, Genetics
Institute) or a biotinylated control antibody (SIGMA). The samples were agitated at 4
°C for 5 hours, and immuncomplexes were precipitated with streptavidin agarose beads
(Pierce) under the same conditions for 1 hour. Based on a protocol by Hildt and Oess
(supra), the streptavidin agarose beads were washed four times in 0.5 M LiCl/ 0.1 M
Tris HCI, pH7.4 and 2 times in 0.01M Tris HCJ, 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. -

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-1A A88), respectively, fail to
associate with PSGL-1 (Figure 3). Thus, amino acid residues 1-226 of SLIC-1 are

‘capable of mediating the interaction between SLIC-1 and PSGL-1.

EXAMPLE 5 DETERMINATION OF INTRON/EXON BOUNDARIES

This example describes the identiﬁcaticn of intron exon boundaries in the human
and mouse genomic SLIC-1 DNA. Figure 4 depicts the genomic structures of the

human and mouse SLIC-1 genes, which were determmed by blast analys1s of genomic

| sequences with human SLIC-1 cDNA sequence.

The human SLIC-1 gene sequence with the genomlc access identifier

' .(XZHTBKPQEQN 23), was 1dent1ﬁed in a blast search of the Celera™ human genome
30 -

10

,3 3s10% ()-3 s10% ()-3@O0%: ()-60dE P1

sequence database using the humsn cDNA sequence as a query. The human intron sizes x

a and complete gene sequence. Reference numbers of mouse genom1c sequence used are:
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Exonl GA_72028902, exon2 GA_66403237, exon3 GA_71266054, and exon4
GA_79541782. :
The SLIC-1 gene is composed of four exons in both species. The exon-intron
boundaries have been conserved between the human and the mouse. Based on this data,
5 the human chromosomal location of SLIC-1 was determined to be on chromosome 16,
Given the human cDNA sequence of SLIC-1, as described herein, one of skill in
the art could determine the murine cDNA and genomic sequence as well as important
regulatory sequences of the human and mouse SLIC-1 genes.

10 Equivalents .
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.
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polypeptide binds or interacts with the cytoplasmic domain of a PSGL-1 or selectin
protein.

3. Anisolated nucleic acid molecule which encodes a naturally
occurring allelic variant of a polypeptide comprising the amino-acid sequence set
forthin 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 protem

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 thercof,
wherein the nucleic acid encodes a protein that binds or mteracts with the
cytoplasmic domain of a PSGL-1 or selectin protein.

6. A nucleic acid molecule which encodes a polypeptide comprising

an amino acid sequence at least 60% identical to the amino acid sequence of SEQ

- ID NO:2, wherein the polypeptide binds or interacts with the cytoplasmxc domain
- of a PSGL-1 or selectin protem.

S .' 1. A nuclelc acld molecule wluch encodes a fmgment ofa
B -'polypepudc compnsmg the. ammo acid sequeuce of SEQ ID NO:2, wherein the -
' polypepude bmds or mteracts with the cytoplasmlc domain of a PSGL-1 or selectm
:_' L protem and wherem the ﬁagment comprlses at least 15 contiguous amino acid
o res:dues of the ammo acld sequence of SEQ D NO 2
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_ 9. A nucleic acid molecule which hybridizes to the nucleic acid
'molecule of SEQ ID NO:1 under stringent conditions, such that sequences at least
80% identical to each other remain hybridized to each 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 polypeptide encoded by the nucleic acid molecule of any of
claims 1 to 8.

12 - A vector comprising the nucleic acid molecule of any of claims 1
1o 10.

13.  The vector of claim 12, wherein the vector is an expreséion vector.
14. A host cell 11ansfecfed with the vector of claims 12 or 13.

| 15.  Anantibody which selectively binds to the polypeptide of claim
1L

- 16. A method of producing a polypeptide comprising culturing the
:host cell of claim 14 in an appropriate culture medium to, thereby, produce the
polypeptide.

‘ 17. A method for detecting the prwencc of the polypepttde of claim 11
e masamplecompnsmg'
- (a) " contacung the sample w1th a compound which selectlvely binds to
. the polypeptlde, and :
o _ (b) o detetmmmg whether ﬂle compound binds to the polypeptide in the
E ' .sample to thereby detect theptesence of a polypcptlde of claim 11 in the

SR 18 The method of clalm 17 wherem the compound which selectlvely
RSN 'bmds to the polypeptlde is an anﬁbody -
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19. A it comprising a compound which selectively hybridizes to the

-'nuclcic acid 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 acid molecule
ofany of claims 1 to 10 in a sample comprising:
(@) contacting the sample with a nucleic acid probe or primer which
selectively hybndizes to the nucleic acid molecules; and
®) dctenmmng whether the nucleic acid probe or primer binds to the
. mucleic 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 comprises mRNA
molecules and is contacted with the nucleic acid probe.

22. A method for identifying a compound which binds to the

polypeptide of claim 11 comprising:

(a) contacting the polypeptide, or a cell expressing the polypeptide
with a test compound; and

®) determining 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

‘binding.

4. The method of claim 22, wherem the binding of the test compound

_ to thc polypcpudc is detected by competition bmdmg assay.

Thc method of claim 22 wherem the binding of the test compound

) '-*to the polypeptlde is dctectcd using an assay for SLIC-1 binding or interaction with
: _- the cytoplasmic domam of a PSGL-I or selectin protem

L 26 Use of a compound which binds to the polypeptide of claim 11 in

* thc preparatlon ofa phannaceuucal composmon for trmtmg a SLIC-1 associated
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'disorder, wherein the compound is an antibody or a polypeptide comprising the
cytoplasmic domain of PSGL-1 that modulates the activity of the polypeptide of -

claim 11.

27. A method for identifying a compound which modulates the

activity of the polypeptide of claim 11 comprising:

(a) contacting the polypeptide of claim 1 1 with a test compound; and
-(b) determining the effect of the test compound on the binding or
interaction with the cytoplasmic domain of a PSGL-1 or selectin protein to
thereby identify a compound which modulates the activity of the
‘polypeptide.

28. A pharmaceutical composition comprising the nucleic acid

~molecule of any of claims 1 to 10, the polypeptide of claim 11 or the antibody of
" claim 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 non-human transgenic animal having a transgene comprisihg 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.  The use of claim 31, wherein said disorder and/or disease is
iﬁﬂamnmtory or immune system disorder, autoimmune disordcr,.
néurodegenct_ative disease, hematopoietic or thrombotic disorder, qardiovascular
system disordcr, cellular prolifémﬁoh disorder, activation disorder, adhesion

N diso:det, gtowﬁ disbrder, diﬁ'erentiation disorder and/or migration disorder.

- 53 Usc of the nucleic acid of any of claims 1 to 10, the polypeptide of
clalm 1 orthe antibody of claim 15 for the preparation of a diagnostic

' . composmon for dlagnosmg aberrant or unwanted SLIC-1 expression or activity.



