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defined as a state where the immune system is made unresponsive to an antigen,
whereas immunosuppression, which decreases the immune response to antigens,
usually requires the continued use of medication. In organ transplantation, T cells play

20 an essential role in the immune response to alloantigens. Current immunosuppressive
regimes commonly involve the use of corticosteroid, cyclosporin or rapamycin, which
block the transcription of IL-2, a key growth factor for T cells, or inhibit IL-2
dependent proliferation. However, a number of monoclonal antibodies which either act
as T cell-depleting agents (e.g. CD3, CD4, CDS8), or as inhibitors of the cytokine

25 signaling or the co-stimulatory pathways of T cells (e.g. CD25, B7-1, B7-2, CD152,
CTLA4) have demonstrated effectiveness in reducing the incidence of rejection with
limited side effects or toxicity. Some of these agents have been shown to have some
degree of success in treating autoimmune disease and in prolonging graft survival.

Apoptosis is widely believed to be of vital importance for maintaining the

30 proper function of the immune system and a major mechanism to remove unwanted
cells (Kabelitz et al. Immunol. Today 14:338-340 (1993); Raff, Nature:356:397-399
(1992)). Various signals originating from either inside or outside a cell influence the

life and death of the cell. Antibodies against T cell surface molecules such as Fas (or
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20  activity or proliferation associated with autoimmune diseases, transplant rejection,

allergic diseases, and/or T cell-derived cancers. The invention encompasses methods
of using modulators of PSGL-1 function to prevent or reduce a T cell-mediated
immune response as well as methods of screening for modulators of PSGL-1 function.
In one aspect, the invention features a method of preventing or reducing a T
25 cell-mediated immune response in an individual. The method includes the following
steps: selecting an individual diagnosed as having or as being at risk of acquiring a
condition characterized by an excessive or unwanted T cell-mediated immune response;
and administering to the individual a compound that binds to PSGL-1 on the surface of
a T cell, wherein the binding of the compound to PSGL-1 on the surface of the T cell
30 induces a signal transduction pathway that results in the death of the T cell, thereby
preventing or reducing a T cell-mediated immune response in the individual.
The compound used in such a method can include an antibody or antigen

binding fragment thereof that specifically binds to PSGL-1. In one example, the
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t he adm ni stration of the conpoupd..20 In ot her enbodi nent, .t he net hod
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cel I s i ncellsdniafaptihielgaical sppplerfakanisemithe Mmdividud befierd the dfmatisteationgén bi ndi ng
fragment thterzz%ﬁﬁ)%fmﬂ ngd"&o‘?ﬁpaﬁng the results with the number of T cells in a second
biological sample taken from the individual after the administration of the compound.

20 In another embodiment, the method includes a step of detecting a biological
activity of T cells in a first biological sample taken from the individual before the
administration of the compound and comparing the results with the biological activity
of T cells in a second biological sample taken from the individual after the
administration of the compound.

25 In one embodiment, the administration results in the depletion of at least 20% of
peripheral blood CD3+ cells in the individual. In some embodiments, the
administration results in the depletion of at least 30%, 40%, 50%, or more of the
peripheral blood CD3+ cells in the individual.

In one embodiment, the antibody or antigen binding fragment thereof induces

30 the death of at least 20% of peripheral blood CD3+ cells in the individual after
exposure to the antibody or antigen binding fragment thereof. In some embodiments,
the administration induces the death of at least 30%, 40%, 50%, or more of the

peripheral blood CD3+ cells in the individual. Cell death can be measured at any time,
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In one embodiment, the T cell is an activated T cell. In one example, the T cell
20 is aCD4+ T cell. In another example, the T cell is a CD8+ T cell.
In one embodiment, the method includes a step of assessing the viability of the
T cell or NK cell after the contacting with the compound.
In one embodiment, the method includes a step of assessing a biological activity
of the T cell or NK cell after the contacting with the compound.
25 In another aspect, the invention features a method of screening for a modulator
of PSGL-1 function. The method includes the steps of: providing a cell expressing
PSGL-1 on the surface of the cell; contacting the cell with a test substance; and
measuring the viability of the cell after contacting the cell with the test substance to
thereby determine if the test substance is a modulator of PSGL-1 function.
30 In one embodiment, the method includes the step of detecting the death of the
cell induced by the test substance to thereby determine that the test substance is a

modulator of PSGIL-1 function.



PSG.-1 on the surface of the cell; contacting the cell with a test
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advaribage o thatRG anbycbine Bt R RN ke P et clfparaft i cr <"
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transplant rejection, an allergic condition, or a T cell cancer. In other embodiments, the
20 kit includes instructions for use to treat any disease or disorder described herein.

An advantage of the invention is that it allows for the depletion of T cells and/or
the induction of apoptosis in T cells without causing an associated unwanted or harmful
immune response. For example, the administration of an anti-PSGL-1 antibody to an
individual does not result in an unwanted elevation in the levels of inflammatory

25  cytokines such as IL-2 or TNF-E.

Another advantage of the invention is that it allows for the targeting of a cell
surface protein, PSGL-1, whose expression is largely limited to leukocytes, and in
particular T cells and NK cells. Therefore, the compounds described herein do not
induce significant levels of apoptosis of other cell types such as liver cells. The

30 targeting of T cells and NK cells (an important CD3" cell type involved in
transplantation rejection) for selective depletion, without significantiy inducing life-
threatening systemic cytokine responses and damaging other organ systems, is a desired

characteristic of an immunosuppressive agent.



25 cytokines such as IL-2 or TNF-E. Another advantage of the invention is
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bel ow. All publications, patent appliCations, atent's, ant er
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entiretyg ddy; ﬁ% of a conflict in term nology, the present specification
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and adva es of the invention will be apparent fromthe follow ng _

det ai | edpcég’g‘@?g gtpidssl deserintion agf shaneJain®r i ef Descri pti on of the Drawings Fig.

1 depicts the results of a tinme-course experiment that investigated when

15 activated T cells acquire sensitivity to TAB4 (an anti-PSG.-1 nonocl onal

anti body) - medi at ed apopt oBtief Begigtién of thg Drawigpi cts the results of cell

surface bioti Eélﬂ;ti an a}?d i (gop[eci pitation of the antigen recognized by

the TAB4 anti depipty thesregulls; of adimergoursg P RREEMEA ‘Tbﬁt @M@SﬁfSﬁi ?V&gle?nts i gle: ingf)n4
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Fig. 2 depicts the results of cell surface biotinylation and immunoprecipitation
of the antigen recognized by the TAB4 antibody.
Fig. 3 depicts the expression of the PSGL-1 antigen on spleen CD4+ T cells,
20 CD8+ T cells, CD19+ B cells, and NK cells.
Fig. 4 depicts the expression of the PSGL-1 antigen on CD4*, CD8", and
CD478", and CD4'8” thymocytes.
Fig. 5 depicts the levels of IL-2 produced in mixed lymphocyte culture using
spleen cells isolated from TAB4 (or hamster Ig)-treated Balb/c mice as the responders
25  and H2-mismatched C3H spleen cells as the stimulator.
Fig. 6 depicts western blot analyses demonstrating that (A) proteins
immunoprecipitated with the TAB4 antibody can be recognized by a commercially
available anti-PSGL-1 antibody and (B) preclearing of T cell lysate with anti-PSGL-1
antibody can deplete the proteins recognized by the TAB4.
30 Fig. 7 depicts the percentage of surviving grafts in C57BL/6 mice that received
a skin graft from Balb/c mice and were treated with an anti-PSGL-1 antibody (closed

diamond) or a control antibody (open square).



Fig. 5 depicts the levels of IL-2 produced in m xed |ynphocyte culture
using spleen cells isolated from  TAB4 (or hanster 1g)-treated Balb/c mce
as the rewoondes®3 25 and H2- m snmat ched C3H spl een cel | s aCTrise201498ul at or .
Fig. 6 depicts western blot anal yses denonstrating that (A) proteins

I mrunopr eci pi at d wth the TAB4 anti body can he recogni
comercially gldleﬁmsethﬁﬁfqe CPEEE Of themer BWeQEHPQP&“CgF %éfgaﬁ‘i)’/‘ﬁ]@gof T cell
lysat e V"tﬂehrééﬂﬁén”tB@%ﬂvaatedq{htlﬂa%gféﬁgﬁéﬁl wlepd ﬁfoﬁoﬁ&@eaﬁ:&fs@hﬂ?ar{ £aRgni zed by

the TAB4. 30 Fig. 7 depicts th rcentage of surviving grafts in C57BL/6
m ce t hahumewBSUdel antitokdyn graft from Balb/c mice and were treated with an

anti-PSG.-1 apti hody. osed a control an i bad open square).

6"W0 03/ 013605 SERFISIG Prsienés gt Atsherdh BiobRRaS poabisg SHbebEr °f he

per cedt ageOD nARORE®! thét Wer Gehted {vath! PVLFRGL Neintib6&} @RREd %&?éibk yated human

peri pheral blood nononuclear cells with an anti- human PS anti body.

Fig. 9 déﬂmttqlgnmb@Y(ﬁmfd%ﬁé@)of di abet es i n aut oi mmune non-obese di abetic 5
(NOD) rmale mce that were treated with anti-PSG.-1 anti body (cl osed square)
or a control antibody (open square). Detail ed Description The invention is

directed to nethods of nodul at ilxgailedc®éscripén vity by 10 nodul ating the
function of PSGL71 mol ecul es residi na on the surface of a T cell.
£

Engagenent of Thauyentiop isuliceap ssmethors omeeylatrgT el astividy cause the
depl 9p! Oﬂlo‘a{llatl ﬁfél ﬂuﬁct@ﬁdc‘f(ySdLn?Hﬁﬁ C-Ele%(ar&l&mg%n_lfﬁyé?ﬁﬁee %?ﬁtcgﬁ' s. These

conposi tions ar there use as therap8utic agents for controlling

i nmune- rEhggdmnboﬁ:ﬁ’&@biswﬂuodmmmcmstdesambadhendirsc&m&e&e the depdeticmndf

rej ectio? ﬁllecg |c dleLs;Eaﬁle? and/or T ceII-derlved 15 cancers. The
conposi t i §fis® & rpdice K &40 PRIEER 8PIREOT h T RFSH PORPRSICES ate BEfefdet r om any
bi ol ogi CaderRARPASa Cgéﬁﬁwg&h@fo@wﬁ%]ﬁﬁg fmakd- kélht%&c&{dlt}-oxﬁ%hé}?aé s not desired.
PSG.-1 Protein PS is a cell surface adhesion nolecule that is expressed
on neut r@tpimmrgun@@sqasem@ramlmmmme@lerm désehdes,, andtomdogilederivdéndri ti c

|1 d h h
°Ce 35, PRy Tk cbfpdt R, SPEke uRHTL RBUE Ip REGAPTOE cefiStodianing "of
| eukocyt Bﬁ)ldg’baﬂ bemple dtichelht prasand drfaetvﬁt(;l &V &Rtk st defired.

PSGL-1 Protein

PSGL-1 is a cell surface adhesion molecule that is expressed on neutrophils,

20 T and B-lymphocytes, NK cells, monocytes, dendritic cells, and primitive human CD34
hematopoietic progenitor cells. Through its ability to interact with éelectins, PSGL-1
mediates the rolling of leukocytes on the endothelium and the extravasation of
leukocytes into inflamed tissues. PSGL-1-mediated binding of T cells to E- and P-
selectin, or migration, is differentially regulated. For instance, the appearance of CLA

25 (cutaneous lymphocyte antigen) epitope is thought to be induced on T cells undergoing
naive to memory transition. Only activated helper 1 but not helper 2 T cells express
functional PSGL-1 and it capable of migration into the inflamed area of the skin.

PSGL-1 is a sialomucin that must be specifically sialylated, fucosylated, and
sulfated to bind P-selectin. The PSGL-1 molecule exists in isoforms characterized by

30 different degree of glycosylation and sulfation sites at their N-termini. Resting
peripheral blood T and B cells, lymphoid cell lines, and in vitro activated peripheral
blood T cells express similar level of PGSL-1. Yet, only activated T cells display a

functional form of PSGL-1 and bind avidly to P-selectin. Such activation-dependent



| eukocytes into inflaned tissues. PSG.-1-nedi ated binding of T cells to E-
and P- selectin, or mgration, is differentially regulated. For instance,
t he appeawans®1s3 CLA 25 (cut aneous | ynphocyte antigen) emdTopme20%498 hought
to be induced on T cells undergoing naive to menory transition. Only

T capanl s g iy Tl B RN G fEnt S A bkt e, B 1 s o
si al omuciuegkbal bekivatee lopaciriigal 1.8) plcdk ik Gehasdste@Rvbat ol AT Sul fat ed
e

to bind P-fﬁel ectin. The PSG.-1 nol ecul e exists in isoforns characterized by
30 di ff eC8ht Tdlyrddsaberny gleqehavadifierentalchfuity to L-oelestint @8l Btelediai. rFor

N-t erm ni ty | . and.B cells, | hoid cell I|ines, and
v g o e i n AL Ak i RO €L A BRRN RS o can ARG oI e betho

PGSL- 5. ¥etnd Bisklectintwhikt B dellE axpfdssingiPSG!La}/wﬁhoﬁﬂ%H@CLW&JitoI%QBM‘y%g $SA-1
and bind i‘gl é/.t P-sel ectjn. Such activation-dependent WO 0 I}013603
PCT/ USO 2i‘§1¥fﬁ 8 U‘b?ﬁ’rﬁfh?&naf@t pipring of BSEA§ tq B-splectin iseeounlingenf uminfther ent i al

post -t r apgkack i i ed by.el evated | eyel.s of al pha
025y | e sSicb o0 ol ol bl e cHIABER S RiinR BB dor UGS °f st br s
al so sho@ndiirefthreenine absiddef fongtygodydationsel ectin and E-sel ectin. For

i nstance, hurrgrp 'Ib]gﬁl | s _exhi geti ng the CLA-positive isoformcan tether and
rol | on both B EO=AP Pl b P Yereqorpinpat nasthpdssanidfng bpdlatingai t hout

the QDA epatheFSGIM1 rélettrorth ®idloSighI gtk i, Ii“fe%;&ﬁhfﬁﬁﬁﬁ%@iﬂ%ir% i PSEL-1 to
P-selectjn is contingent upon the presence of the term nal ecaﬁgptl de
that conP&PTRIUGeHAB rakpryssicres cpkasyelisaw!ls.mithsudihatrd onin wdns Nageit Beidoni ne

resi due AL YRRy j SAL- 1. prot ei an prepared by reconbi nant
net hods éar%g?hg% By | gg}‘{ép ?H%é%l flﬁ?f)lego%g VT %-055 ?}&}EP%HT (S&frei®-0l ogi cal

mat er i al GedBankSoAdziessant NRBBO3006fop bk kXarSHB of Qﬂuél%ﬁ%ﬁﬁé;lci)(gngﬁ%@’ly—m ic or
eukaryotjc cells, e/%t her in _vitro or in vivo. Nucleic acids™ encodi ng

PSGL-1 ¢ BOIPSBCH.?_&SB Blibqdigsaliasrisd he PREhdueteiale well kitpovpanstaan e i@k, €. g.
paaL 0y TobpaeRation e RRR (RO e AR F (el Mt 12 el kenoan

PSGL- 1 pol ypeptide). Anti ™I so well known and
can be ugéﬁﬁ@@lﬂdﬁswm W@ 80/26808) fandoe usudtih @RI thdds@Rscrded herelfe rPIv €t al .
(2000) jence Jun ..2:288(5471):1653-56; WD 00/25808) and/or used in

met hods Sﬁ%?%ﬁ?%@%sw@ F%Fe(fﬁg’éigs Ha??‘?déng biptenok Hndied éo Sefexetiah (138 Cetices

i ncl udi ngs: HgY; Wahihd Bi 41 SBKQ, l ) ang® L L179, hi no et
al . (1995) J. Biol, Cheﬁqggg o?%g6%§erg'n%70(i%%§§h%ng2¥élg?“.z‘§fﬁaég@?ﬁg.af Bi ol .
Chem 27804 §hem. 270:16470. '

20 For recombinant production of PSGL-1, the simultaneous expression of both

PSGL-1 and its modifying alpha- (1,3) fucosyltransferase, Fuc-TVII, may be required

for the functional expression of PSGL-1. In addition or alternatively, recombinant

production of PSGL-1 may be accompanied by co-transfection with a nucleic acid

encoding PACE for removing the propeptide and/or or a nucleic acid encoding tyrosine
25 sulfotransferase.

An anti-PSGL-1 antibody can be used to isolate and purify a PSGL-1 antigen
from biological material. Any cell type expressing a PSGL-1 protein, e.g., T cells
derived from an individual or a T cell line, can be used as a source of the protein. Once
purified, the protein can be used in a variety of methods as described herein. For

30 example, the purified PSGL-1 protein can be used in an i vitro screen of modulators of

PSGL-1 function on T cells or as an immunogen to prepare antibodies directed against

the protein.



20 For reconbi nant production of PSG.-1, the sinultaneous expression of
both PSG.-1 and its nodifying al pha- (1,3) fucosyltransferase, Fuc-TVII,
may be re@a e3@d3coBor the functional expression of PSG.-1. AaT/@sddot49®n or
alternatively, reconbinant production of PSG.-1 nay be acconpani ed by
co-transfecti gn Mt qi.c.acl encodi PACE for. renoving the
propeptide and/ g?ﬂﬂlgl?n,ga%tg gi%mggl} R ]r?a%f]%gé‘ssie SLinJ% fusien; 6tg:-dnsf er ase.
An anti - PSelectindistfugiodly can be used to isolate and purify a PSGL-1 antigen
frombiological material. Any cell type expressing a PSA-1 protein, e.g.,
T cells derived froman individual or a T cell line, can be used as a

sour ce OfArtiES@®I At htibodfaace purified, the protein can be used in a variety
of net hods as_described herein. For 30 exanple, the purified PSGA.-1 protein
can be used i RS&h-] polypeptisles torammunbgemelfragients oPhnal68Gherdof) balFLd On on T

cells or i ogen..to p are antibodi es directed against the

prot ei n. um%%%@%%%@%% e zepghods of fhednyension. Asr&tribtdahovegen can
be puri f PEBGLLISpsigpebtiged SChdpiidE Erabmsh P-sel.ectin-Fc fusion.
Ant i - PSGL-%{P_Anti bo?i es 5 15PgGL 121.%0I Jgg’p?{fi’ég%“ ?%Prqd%ér%dnl@'grgﬁ?%&fl?‘ggnent s or
anal ogs [ABNEYR)or s¥phesized using sotid ghasersanthesintrietindis e Thel sebibida t he met hods

of the ipygntj i bove PSG -1 pol ypeptides or peptide
fragnments t her@g}/p@ggé’f@%@gﬁ% rgg%ﬁtrtlé?S%‘iaﬁé’ﬁtuse(f%%W%@@gm tasynt hesi zed
usi ng0sopiodugshrasieP Gl hesibsdie®! Hadsitiohsn érﬁppgiqtﬂlaé}{tiboﬁg%'riLasP@'eypept | des
or a peg_fk%g fragg}e t thereof can be used as an i munogeh £o%% pr oduce
ant i - PSGL- 2" SCHCArAntbpdy. £amibe pend to aurifna PSEBALpdypetiideody, a BSGRL- as t he

TAB4 nonpgbi idamd ith e e urify a PSG-1 pol ypeptide, e.g.,
a PSGL- 1ppg ypept i degéi}l{rail lg %ﬁﬁggﬁ}r@f Q}(}fgﬁf‘: (9)1? #ﬁep%i’gﬁfse‘\f?ﬁ %‘h“@’é‘ﬁ‘oﬁgﬁ’éw be used
as an i nfOfsgadditionalpntieRRGL dduitibbdisal anti - PSGL- 1 anti bodi es. An anti body
of the i nventAﬁ)Qnt?b%;& bg a .nonocl ona%}, pol ycl onal, or engineered 15

anti body t hat' 'S PECIOY CR S nEshien cpp be 2 prymocipnge pglyelonilder engineeretli body t hat

" spets f i ameibbdy tbnesifiOlPbRas id &Pé@t-lgml%&?ﬂde.te%g-ranﬁg?dgvc 3 1 polypepti de,
(1 (0]

wi Il not, - substantially recognize or 0 es in a sanple.
Thus, t héPGHiF@HY baKisatosppartieslavansigemet RS Ghr1 polepiptity, wigl ¢ t est conmpound

( ?- g., %ﬁbﬁﬁﬁtfaﬁ9 gé’c)oghigg%r Binﬁdcg o%h%r f‘x‘lolecules in a sample. Thus, the invention also

features methods for identifying a test compound (e.g., an antibody) that binds to a

polypeptide of the invention by contacting the polypeptide with a test compound and
20  determining whether the polypeptide binds to the test compound (e.g., by direct
detection of the binding, detection of a competitor molecule which disrupts binding of
the test compound to the polypeptide, and/or detection of binding using an assay for
apoptosis-inducing activity).
In general, PSGL-1 polypeptides can be coupled to a carrier protein, such as
25 KLH, mixed with an adjuvant, and injected into a host mammal. Antibodies produced
in that animal can then be purified by peptide antigen affinity chromatography.
In particular, various host animals can be immunized by injection with a PSGL-
1 polypeptide or an antigenic fragment thereof. Commonly employed host animals
include rabbits, mice, guinea pigs, and rats. Various adjuvants that can be used to
30  increase the immunological response depend on the host species and include Freund's
adjuvant (complete and incomplete), mineral gels such as aluminum hydroxide, surface
active substances such as lysolecithin, pluronic polyols, polyanions, peptides, oil

emulsions, keyhole limpet hemocyanin, and dinitrophenol. Potentially useful human



pol ypeptide of the invention by contacting the pol ypeptide with a test
conpound and 20 determ ni ng whet her the pol ypeptide binds to the test
conmpound We @/013doy di rect detection of the binding, dete®drorsoon7as
conpetitor nol ecule which disrupts binding of the test conpound to the

pol ypept @Rt AldedREE fl%z%/c?l% (?Irl]lrrpeittgglgugﬁiny%@g%ﬁa?ﬁssa ﬁ{ oo b

apopt osi s-1 nduci ng acti vi gen

coupl ed Polwlamal aitidodips @ﬂediemrog‘dm@bus}&)puﬂﬁoiﬁ—&f anfib@FmMdciiedhadjeuvant, and
injected into g.h st nma | . Antibodi es produced in that aninmal can then
be puri f P& H?ag‘f’is?féo HiS igumunized aimglschr omat ogr aphy. In particul ar,
various host aiiBliss HRRindEe i{PeEHA! Lnpection . with a PSG- 1

pol ypept i de or an ant | geni ce; r agﬁ%%@g{e?errﬁé@fl&%c%ﬁ%?ﬂe\ia‘éﬂfﬂdbe?élﬂdﬁast

ani maPs addipudeoncalsnil mtiboilies, hugninived op tiserid AftbELSs, siMalelBbip adj uvants
that can ed_t.o. 30 inc t he i mmunol ogi cal response depend on the
host spe%’il?tgbsotéz%dF ?Wé?%éltﬁzﬁ”m@fgag%}%Wo@e@%p@@eemmm&m| ete),

m neral gehdssidiclibrag, al um num hydroxi de, surface active substances such as
| ysol eci thin, pluronic polyols, polyanions, peptides, oil enulsions,

keyhol e | i npeManesloasiantibodien whichnare hombearebus Rejudnionabf ntileafeyko human 9 WO

03/ 01360 7498 adi yvants i BCG (baci | | e Cal et t e- Guer i
and Cor yRARGUPE PR A B Pt i hEPS R plaposs esbelt dgunonts.

popullat | sinsnd heintdobedycHmlRGULES farAtmPIKoRRALAIRAID 5 Rgyper  of the
he 1 nvention therefore 1nclude

i muni ze&I ggj\fﬁolé%d Antibodies within t

pol ycl onlP’ahtsbldiced. &va J Inmungl 541 {1%96); Knbrrek ehdiurdriinhooi €292 hurmani zed
or chi neyyi i i [ i p.-ant i bodi fra ts, F(ab')2

Fr agent oo O g Randliff e A, Mol R @olds 288 o AR R Flbay

Monocl ondIY w98 dpdi es, whi ch are honogeneous popul ations of antibodies to a

particul ar antigen, .can be prepared using the PSG.-1 pol ypepti des descri bed
above and 1&“5‘%%%‘%&%%&@%@@&%@? g@ybf@g@é,bwa@ry tesharguk ghat Kohl er et

al ., 1Nat p6eid2dfor 425prbdi fioh of KR , i | 6:511 [1976];

Kohl er ept%al . Eqr Jr_ | munol -6 29 ﬁ{li@%ﬁ}?%%#éé%g%&sﬁqu, u{@bnocl onal
Ant i bodi ®&h ahdestrig in Keytiberi ef oheNatufel 256w 98r(1973), a6d U984 No. 4370216:i cul ar,

nonocl o i bodi.es,can b bt ai ned by any_technjque that 15 provides
for the e bRk PRSI0 AOmB afmiage CRerbateE) wamemniostigoser 721 FuBli n
cul tur e Cole et al., Proc Natl Acad Sci USA 80:2026 [1983]), and the EBV-hybridoma

technique (Cole et al., Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc.,
20 pp. 77-96 [1983]). Such antibodies can be of any immunoglobulin class including IgG,
IgM, IgE, IgA, IgD and any subclass thereof. The hybridoma producing the mAb of
this invention may be cultivated in vitro or in vivo. The ability to produce high titers of
mAbs in vivo makes this a particularly useful method of production.
Once produced, polyclonal or monoclonal antibodies are tested for specific
25 PSGL-1 recognition by Western blot or immunoprecipitation analysis by standard
methods, for example, as described in Ausubel et al., supra. Antibodies that
specifically recognize and bind to PSGL-1 are useful in the invention. Anti-PSGL-1
antibodies that bind to the PSGL-1 antigen on the surface of a T cell, e.g., a CD3+ cell,
and induce the depletion and/or apoptosis of T cells in an individua] are particularly
30  useful.
The antibodies can be used, for example, as part of a therapeutic regime (e.g., to
reduce or eliminate an undesirable immune response, such as a T cell mediated immune

response, associated with conditions such as autoimmune diseases, transplant rejection,

10



such as described in Kohler et al., Nature 256:495 (1975), and U.S. Pat.
No. 4,376,110; the human B-cell hybridoma techni que (Kosbor et al.,

| mmunol ogwolisdaseod: 72 [ 1983]; Cole et al., Proc Natl AcadC3tuSoksA80: 2026
[1983]), and the EBV-hybridoma technique (Cole et al., Mnoclonal

Ant i bodi es_and..Cancer The 77-96 [1983]).
Such ant iaﬁ%ré celisqases, Blédi @%Yeﬁrﬁ?ﬁ F)ob%‘T ﬁ?ﬁ)dlﬂsé@gc Eggﬁﬁdﬂﬁ 2 gG, IgM

| gE, | gAscrb&ih Hﬁa?fﬁ’m‘éhﬂi’ﬁ% ﬁ%%bﬂlﬂ%ie@éandm%‘e &Wdu‘fl@@@blﬂﬁ%lljgt} g .the mAb of
this |nvent|on ‘é(i/ be cultivated in vitro or in vivo. The ability to
1

produce high i adgionftechnigyss develaped fmheprqdhcta;oraofdahltmewlaatlbgdwéef ul

g e T T A e T

i Munepr ec:po4 prasan ma&ia/@tlaas Kytugd 198%f) |B9d§ icih@the LEACTIEm S
descri bed in Ausubel et al supra. Ant i bodies specifically recognize
and bi ndmoysPEL Oﬂyélﬁfée%%%q’ﬁﬂpprwﬂﬁ??eﬁnilg%chtfwltquthepmhgbnem@mbbd| es

that bin t eofaTc a CD3+
cort " altutnln biAIS5 o1 AOGE S8 U503 RS G eafodul A cFiaic
i ndi vi duahtitaxdg mamdlmueamlvymaodlﬂsﬁquport@heaxamenbaﬂfrm dfereReaningd, for

exanpl e, as. part of a therapeutic_regine 1(1:1 reduce or elimnate an
undesi r aBIe&I g Es F@ﬁ&ﬁ\g@gagwl%gegymde@@p frﬁ’ﬁ%ﬂ BuEge meppslenalr esponse,

assoqoat getin¥dy Ang aMirdan GRS1RBEBLAS, AiHQL! pate di seases, transpl ant
rejection, ' 8 \I}\D 03/ 6113603 /USO@d'h%MQItBgé allergic diseases, and T

cel | - deri ved ésétlw@ltiwly, tapliniqued idescribkd forahe progductsmdofisingte clmiir agivodigsassay to

nmeasur e ou to bin t addi tion,
t echni qugzgdg N(S)Be %#%@ﬂéﬂ%@ﬁ 40&% 1 et aBte P Pg@HFee%mz&e( Mbrri son
et al., Hifg alNﬂiddle‘Q finSicd PS@l%N? #epitdd %9§ﬂagnﬂﬁyllﬁ€feGFr81ﬁéle%ham Nature 5
312: 604 [1984] Take a et al t'ure 314:452°[1984]) by spl icing the genes
froma netdedgserpoapcdby dsking tftﬁheahbﬁﬂﬁbhglmféamﬁmgymtssﬂéh@ Fv migion t oget her
wi t h;gen r of ap riate biol ogical

acti v?t y%(?‘}aafrrll agrﬂh@amgwﬁﬁg ?str?llet?]%qx arrP g?%&'xqam glyg pﬁgfggcul e in whi gh di fferent

portions are Aﬁtlbﬁ@}dfrﬁgrﬁéﬁtﬂlhﬁﬁcﬁﬁ@ﬁze&fiﬂdmﬂld toS{peciifie epitGpés Bambe t hose having a
vari abl e reglgf? ﬁél ved from a_murine nonoclonal 10 anti body and a human
i munogl 8HEFaeH By KeER techrighen Fopexanmlatsugh fpements ialufigdut asget i bed for the

duct 4
o Qobel Aol 0Bk lais 3 LIRS sauld el ncfl udio ¥ty

molecule, and Fab fragments that can be generated by reducing the disulfide bridges of

20 F(ab)2 fragments. Alternatively, Fab expression libraries can be constructed (Huse et
al., Science 246:1275 [1989]) to allow rapid and easy identification of monoclonal Fab
fragments with the desired specificity.

Antibodies can be humanized by methods known in the art. For example,
monoclonal antibodies with a desired binding specificity can be commercially

25 humanized (Scotgene, Scotland; Oxford Molecular, Palo Alto, Calif.). Fully human
antibodies, such as those expressed in transgenic animals are also features of the
invention (Green et al., Nature Genetics 7:13 [1994]; and U.S. Pat. Nos. 5,545,806 and
5,569,825).

30 Screening Assays for Compounds that Modulate PSGI -1 Function

The invention also encompasses methods for identifying compounds that
interact with PSGL-1 (or a domain of PSGL-1) including, but not limited to,
compounds that induce T cell depletion and/or T cell apoptosis upon binding to PSGL-

11



chain antibodi es against a PSG-1 polypeptide, or a fragment thereof.
Single chain antibodies are formed by |inking the heavy and light chain
f r agment swefo3tohasokv region 15 via an amno acid bridge, rexultSong7498 a
singl e chain pol ypeptide. Antibody fragnments that recognize and bind to

speci ficepjto n_be generated known techni or_exanpl e, such
flroagments} ' ?\r%;(’: uggld%‘g?r Car pg)gflgs ﬁ%ﬁtr‘m?‘g%atfghelil(l%“%?np?ggﬁ’éﬂfg’“bhat can be

pr oduced thaysrenisiane, dkgasdliuh, &fintdeeant dpﬂa%ilﬂ/s_ thADleB@EePSAANT 1ER Ry T agnent s
t hat can be generated by reducing the disulfide bridges of 20 F(ab')2

f r agment €nd 0mReURds whighymoghilpte3Tled 8¢tivityl i brari es can be constructed (Huse

et al., Sci eﬁﬁglggégélﬁgdﬁhit}l?aﬁ%%sg}e neeg ilnoa\évcrggic%f‘%iﬁjpgag%ﬁbgrg%i fication of

nmonocl onal Fab ragments wi esire > can be

hunanisz e ubare et linilsd tonmpridés) attitedas nd RapmexamRiréof, afdaRG! Ra@lc ant i bodi es

with a desired binding specificity can be commerci ai.l y 25 hunmani zed

( Scot gen&OMRRUAS thad ,b“%@f’ @ I jap¢é Biodplaternbiglogicabfunction metliateg | Iy hu ][m n

ant i bodi S : pressed in transgenic aninals are also features
of the ?ﬁeén}t{%ggé%g)g(gﬁ&eeﬁ%al ., Nature Genetics 7:13 [1994]; and U. S. Pat.
Nos. 5, 545, 808uenebmpmnupe9 pR2Mclu@)bBererot lngitdboapeptides sucarmpgunds t hat

- i on The i i .al, t hods for
dent 1y PHE b BB TEASy T L BRerOpHCSTmembpo! GG Ige PSGL- 1)
i ncl udi ngbralied; (N et AN N AGret 3548 %ﬂglg@%%{t&%t dl.?ﬁh‘d%% gslzgg%gggg@' etion

and/or T cell apoptosis upon bindin SEL 11 WO _ 1 US02/ 07498
1. Al so petsamefipatgria chempssyndtsivet atolespbiu libtaey thtade ofiDerad/oi bn of PSGL-1 wi t h

transme t . rintracel | ul ar._ proteins . that regul ate
e RS S LS R B S e
t hat nayrdndomer penetly idegareas, dmreRd PhéPhbptide ‘ﬁBfHdeQrSan?Adgd:% al., Qelput are
not |i ms g eptides, antibodies an _fr_aggnts thereof, and other
organi c g ﬁ%@@ﬁéﬁ iibodiss fackuginggnyt not Bmitedtnd mokictonal, plosbdghatal f gnct 13 0 {1
medi gized i esGr i, w4 Ncl ude, bu
e A o S5 SENE  n HERMRLEAR PR LA
i ncl udi nAbexprassion kibratyefttagmente mbé ejsitapk-birdidg frap@piits dereckf) ahd Bhan i es; (Lam
et al., Nature 354:82 1[111?9111 , Houghten et al., Nature 354:84 [1991]),
. Organic or morganic molecules.
Other compounds which can be screened in accordance with the invention
include but are not limited to small organic molecules that affect an activity of the
20 PSGL-1 protein, as described herein.
Computer modeling and searching technologies permit identification of
compounds, or the improvement of already identified compounds, that can modulate
PSGL-1 expression or activity. Having identified such a compound or composition, the
active sites or regions are identified. Such active sites might typically be a binding site
25  for a natural modulator of activity. The active site can be identified using methods
known in the art including, for example, from the amino acid sequences of peptides,
from the nucleotide sequences of nucleic acids, or from study of complexes of the
relevant compound or composition with its natural ligand. In the latter case, chemical
or X-ray crystallographic methods can be used to find the active site by finding where
30 on the factor the modulator (or ligand) is found.
Although described above with reference to design and generation of

compounds which could alter binding, one could also screen libraries of known

compounds, including natural products or synthetic chemicals, and biologically active
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and conbi natorial chem stry-derived nolecular |ibrary made of D- and/or L
configuration am no acids, phosphopeptides (including, but not limted to,
menber s oWoO a3anstosn or partially degenerate, directed phospaapepiovos

l'i braries; Songyang et al., Cell 72:767,[1993]), antibodies (including,

but not limted to, polyclonal, nonoclonal, 15 humanized, anti-idiotypic,
chi mer i cmaferidjsngclidingprotels: fop sermpaunds yehighapind fq 3 545~ Liprpteirapd e3¢ essi on
library fraguentson zﬁﬂ%r%ﬁ’&&c@ﬁ%‘e‘ﬂ'&b@hf&isf ragments thereof), and snall

h

organi c or 1norgani c nolecules. r conmpounds whi ch can be screened in
accor dance w Irhvitrheysteraemiaiy ba desipoddideddnily esrepavmids tapableed ihterastrag| or gani c

nol ecul es, t .affect an actjpyiLty. .of_ the 0. ,PSA -1 protein, as described
herein. & %tqslfl (S Pedamain Sﬁhgétélr)c HW@B&WB‘F@&I%&)‘%‘? Wie?uli Entification
of cgnp e, iR mddiBih FRTRUGERRLy & dRbARAd%dis 8 inhb BhydRREMNEE, that can
nodul ate PSGL-1 expression or activity. Having identifred such a conpound
or conpo#iettieatment hfcondiiang sudhi asemitgmnungidasegsearteanisplent iefeiction, aBexgic act i ve
sites m'g.ht tg/pi%q,l lMgi,be a, binding site 25 for a natural nodul ator of

acti vi t ys9HES: Ap¢ 1\ FEGPPUCLeMCHE: dent i fi ed using methods known in the art

i ncludi ng, forheyandple of fHeQRydyh @s@Mon Qe dorffsliHAD @S bRid HPSGIdes, from
t he nucl eoti de sequences of nucleic _acids, or fromstudy of conpl exes of

the rel Bwahes peppdnmarcseticompdwietalf FRGli-1 Koriadompdn theggof] angbtheitest n t he

| at t o ' r_ X r - i sed to

t1 nd Phec e GaTEhERopgRond i Eibr BERL AL ASKABHIGY TR SR AR O TCT (o1

| i gand) imterhawnd bindl, thie Gghmines combid vatich eantietrbmbedeareliaaletcoteddaitign and
generation of conpounds which could alter bjnding, one could _al so screen
i brar i ekeagfondamsipre. Hsnpfatdspering Pasdicap VARt P%ﬂcﬂlaﬁ GRATHE 287l A §hf het i c

chem cal 3 I i I i Q2

mat eri al ic,rel % %&%}ngggglg% g%{%%%:‘s gt‘rels é%ﬁ%%gé%ﬁ?@% ﬂgﬁr{gyt 0 gB%fo’cﬁgﬁjg 1 protein
and caust a domahlof B8GLel fused tradiicserolagdus profeic ef polupeppitio hat affordsvi t r o

215190 RGOS O0EH 0, ST LT FARSRLSBl B O,

exanpl e, cidpdmsigkati ng T cell activity as described herein and thus may be
useful for the treatnent of conditions such as autoi mune diseases,
transpl ant r ejlbesdremingasbaisgian be gprdugtrdan aggeety of ayays.diox eyadpleaditter s.

method to conduct such an assay involves anchoring PSGL-1 protein, polypeptide,
peptide or fusion protein or the test substance onto a solid phase and detecting PSGL-1
20 /test compound complexes anchored on the solid phase at the end of the reaction. In
one embodiment of such a method, the PSGL-1 reactant may be anchored onto a solid
surface, and the test compound, which is not anchored, may be labeled, either directly
or indirectly.
In practice, microtiter plates may conveniently be utilized as the solid phase.
25 The anchored component may be immobilized by non-covalent or covalent
attachments. Non-covalent attachment may be accomplished by simply coating the
solid surface with a solution of the protein and drying. Alternatively, an immobilized
antibody, preferably a monoclonal antibody, specific for the protein to be immobilized
may be used to anchor the protein to the solid surface. The surfaces may be prepared in
30 advance and stored.
In order to conduct the assay, the nonimmobilized component is added to the
coated surface containing the anchored component. After the reaction is complete,

unreacted components are removed (e.g., by washing) under conditions such that any
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The principle of the assays used to identify conmpounds that bind to PSA-1
i nvol ves preparing a reaction m xture of PSG.-1 (or a domain thereof) and
t he test wbhln3masgoeaund under conditions and for a tinme suffAcaiese/ot4sal | ow
the two conponents to interact and bind, thus formng a conplex which can
be renoved and/ or de ecltled i.n.the .regcti on TdXt re. Thg PSG.- 1 species
used cancwg’x%{?éwa ! gesin frrofilized g thaolid sprtecen Theydefection of | n' sone

si t uat i 08smblextSanth6ie@lRthsdRl AFREOYanZRRBEMPRHeA K £ HRABL Jfgavag%.o a domain
of PSG.-1 fused to a heterologous protein or polypeptide that fords 15
advant ag&¥éhare thequevioudy ney-smmpbijised)compartsat ismye-labsislathe dateotiornt dfdabadsul ti ng

conpl ex, . . n.be utilized he screenin sa n conducted in a
vari ety 6&%8%}13298 %8 ¢ heesxua 67 ]él,%hc EQIF%?WB%XF%‘_’V%%?@%%? s‘_&gﬁeg F assay invol ves
anchorsi ngrévRidstylngi-@tn@bbilizéidoyiRBéntde not fREMIHAR, B infduettQibPER! B dse@r the

test substance onto a solid phase and detecting PSG-1 20 /test conpound
conpl exe! dsteHEPERIGHEs anrhord|andhgsitase -2+ ing adabstedtantibedyaspeeifin fo n one

enbodi e : ] . : t ant. be anchored onto a
ol 1 d " oueutdl oy FebBlied Rmbor ol SRR n TN REK P BBERE, he
| abel ed, labetedert intireedy labeledwithndiabeled biti-Ig Bntfbode).i ce, m crotiter plates. may

conveniently %‘7 util ;:llzed as .the solid phase. 25 The anchored conponent nay
be i mobi | i ze® IR B {EIFEM cagLecoPaIsH in aliquid phasat 1Be TREHOR oval ent

. . . ) i th
at t aqymepioduBy sBSarAes fioR ﬁﬁ%@lﬁd@gg.ﬁi%%raﬁgﬁ)b@%x%pﬂetecﬁgc!l,'e%.,lsl#grf g wth a

solution of the protein and dryi an | mvo
ant i bodyimmobflieed bhtyboaly spendiid tom BSGARt plavely, pd peeptifie,pepide ddfesipnot ein to be

i mobi | | : d t th teip to the solid . Th
U T aces PR BB Ureydpairoriy B30 st calaRicy Rarea n ok Gru el Bo8eRduct ¢ he
assay, t haitvapispemht firzReomanaaRatnt of ¢ diblelcdniifiex AREEH afihbfAC e

contai ning the anchored conponent. After the reaction is conplete,
unr eact efOTBBEPent s are removed (e.g., by washing) under conditions such

t hat ;any 13 03.1R 07 l.e formed will renmain
i ITTYD[%% i zed X\gltfgﬁ%lgigqgi %lls%éé:%ggﬁ%g%ggf %@@8%&‘3?’ CO]@BW%\)@‘I& ERHor ed on
t he sol i dithRSGIc¢. Qarnthiiendaetinipks tlaeekpress @SBINDEsr ofl 1Y that haB®een t he

previ ouslét?noa-i nmobi | i zed conponent is _pre-|labeled, the detection of |abel
i mobi | | SEFUEHIY FReesradde expiges IXeled qan fe vsehpfrelkbasedassays st ned. Wiere t he

particularly useful for evaluating the functional effects of a compound identified by a
screen described herein. For example, once a compound is identified based upon its
20 ability to bind to a PSGL-1 protein, the compound can then be tested for its ability to,

e.g., induce T cell apoptosis in vitro or in vivo or deplete T cells in vitro or in vivo.

Pharmaceutical Compositions

Given that an object of the present invention is to alter an immune response in
25 anindividual, a pharmaceutical composition containing, for example, antibodies, small
molecules, or other compounds that specifically bind PSGL-1 polypeptides are also a
feature of the invention. In a preferred example, the compound functions as an agonist
of PSGL-1.
Pharmaceutical compositions for use in accordance with the present invention
30 can be formulated in a conventional manner using one or more physiologically
acceptable carriers or excipients. Thus, the compounds and their physiologically
acceptable salts and solvates may be formulated for administration by a variety of

routes of administration.
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5 previously non-imobilized conponent is not pre-|abeled, an indirect

| abel can be used to detect conplexes anchored on the surface; e.g., using
a | abel edwanisichsxdy specific for the previously non-i mobiHdTzess20oponent
(the antibody, in turn, may be directly |labeled or indirectly |abeled with

a |l abeled antisl g anti body). t ernatjyvel a reacti.on can he conducted in
aliquid phasg?e?H%WPgﬁgfﬁ%%b€%nﬁwgﬁﬁH?gP%éﬂﬁ?iﬁ%&ﬂ?%ﬁﬁ@ﬂﬁwéaeﬁgﬁ,
conponentiss exaffhle; BFDLRX @G eCtesEe @ tin@us infudlsh NBodiulati SHEES! dnietfibh Hﬂ?i body

specific for PSG-1 protein, polypeptide, peptide or fusion” protefn or the
test conpsuwidchtsd EheHbdosasy faBnitrexamplcoimramepdutesss iy tivdii-dosenntrideay el ed

ant i body i fd I ot-er nent of .t he ssible conpl ex to detect
anchor ed Vﬁ(%gér}rfpz{dggde I%S%Q% % eﬁﬁea%ogl\%g;?@f) R E%ﬁ%‘&f’g}&]ﬁ% S Qﬁnnsg@sused to
i denti¥y solips)otlemulsitins imbRy acdquebts VehiBRel-ald maP coikthih fBARuIaoR) dgehisnes t hat
express PSG-1, or cell lines that have been genetically engi'neered to

1
express PE aspuspending, siakilizingang/op dispersiag sagnis-apbiematvelguhapdtiveusef ul f or
eval uati f [ f q I,f.l.ed- by a .screen
Geacr bea o oy s BG BPAGLAE HORR Ky bR Bl R kRSB ot Lo 1 s
20 abi | i tsterileopypdged-firee watPS@efdke pseot ei n, t he conpound can then be tested for
its ability to, e.g., induce T cell apoptosis in vitro or in vivo or
deplete T cells in vitro or in vivo. Pharnaceutical Conpositions G ven
t hat 1@n object of the present invention is to alter an i mune response in
25 an individual, a pharmaceutical conposition containing, for exanple,
anti bodies, small nolecules, or other conpounds that specifically bind
PSG.-1 pol ypeptides are also a feature of the invention. In a preferred
exanpl e, the conpound functions as an agonist of PSG.-1. Pharnmaceuti cal
conpositions for use in accordance wth the present invention 30 can be
formulated in a conventional nmanner using one or nore physiologically
acceptabl e carriers or excipients. Thus, the conpounds and their
physi ol ogically acceptable salts and solvates may be fornul ated for
adm nistration by a variety of routes of adm nistration. 14 WO 03/ 013603
PCT/ US02/ 07498 The conpounds nay be formul ated for parenteral
adm nistration by injection, for exanple, by bolus injection or continuous
i nfusion. Formul ations for injection may
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be presented in unit dosage form for exanple, in anpoules or in nulti-dose
containers, wth an added preservative. The conpositions may take such
fornms as wwspenxodns, 5 solutions, or enulsions in o0ily OrPCaTiR®RNTBIIS

vehi cl es, and may contain fornulatory agents such as suspendi ng,

stabi l'i zi pg,_and/.or di spersipg.agepts. A ternativel he actjive. ingredient
can be ifpo RS2 o sR e P PR O ARIAE NESRONEE dne ACRIEI S, &
exanpl e, pogtilefibdse pyrogen-free water, before use. 10 15 WO 03/ 013603

PCT/ US02/ 07498 Met hods of Controlling a T Cell-Medi ated | nmune Response
and Depl et i ng Cpmmeunds sueh a$ Hiosedefaitshipdbmspseaningassaystdagsibed bersin mdyi n t he

screenin i bed her.ein npy, be.useful, fo xa in
nodul at i ﬁ%ﬁge%ﬁ?@?rgeg‘?‘@ﬁe’ PR lfl%thngrfaengll}é (fgéct?lg 0&0 1_a§§ad§)yp;{? %/@édt i de and/ or
for tiie polpepRietanafor Gorahe GestfeASEAERIAH ad0ciana At TkVBsOE ot BRAted | Mune

response, e.g., a T cell-nediated i mune response. These conpounds i ncl ude,
but are HBMURS FEspeRfet be-pe proelanedizipd ilppynesesponses Thepeeemporndsriaeitde.and

ot her or | -hat _ hind. - r face .a T cell and
"nduce. acdy e 2pFRARELRIRHAR alliSHcs InF Rbpa S e d?, S BRI of the T
cel | . Theompéumidshavbiridhe PSGL- hee id onfaopti oTakll ynd mducele sighgl addi tion of a
cross-|inki agent that induces the cross- |inking of PSG-1 on the
surface Hf‘nsgﬂﬁt_é‘%? pathyay BYFSSHF?C@ tlEFe‘ge@F}} ‘B@ge Heeli Ahe gsthads ohdEd in any
| NSt quceinVRRiSH Hptidhalf BRluRE tRNadit & 61 OB Mkt agbnfBbt indGlds Yid drodsd

I | conditions that can Betreateéwtﬁthe

desired. Particularly usefu
conpoundBnkihg oh8SGhvEon thersurfacdfirdesllaihei compoendti desaibed heteirmompbeant

rejection, allergic diseases nd T cell:-derive 15 cancers. Exanpl es of
condi t i o€ RARY ggﬁanﬁ%wﬁgrgg} @a%ﬁfqﬁﬂ"? ﬂléelgwppt}qsg%T_ ‘i‘g{: Fidedestidscr i bed
her ei n i pgki¢diarlyRdéfubéchdiiRhs thatAiEek ir@atedival eletontPRlihdd dShe AfveRtidd i S
(including rheumatoid arthritis, juvenile rheumatoid arthritis,

ost eoar t Wcludeutcimaupe dispases.draapplart rejestion, alergici diseasesc gt Bsgl-derived
encepBal ogyeli tis, nyasthenia gravis, systemc |upus erythematosis, 20
autoimune thyroiditis, dermatitis (including atopic dermatitis and
eczemat ous  dExamplet bS¢andjiRomk ities can bSjregedwith tryatirPGL- 1Q@oatpdusdsli sease,
apht hous ul ¢ iritis, onjunctivitis, keratocgnjunctivitis, type I

cer
di abet _esfieSFﬁg?daWdP‘i}u% | argpeielinaged to, dabefenpielius arthufis(incieding,
al | er gi crRahfitid afMGR) ARSI HRHDaREY LG BSHrthifL $hA PS5 Ric arthritis),

multiple sclerosis, encephalomyelitis, myasthenia gravis, systemic lupus erythematosis,

20 autoimmune thyroiditis, dermatitis (including atopic dermatitis and eczematous
dermatitis), psoriasis, Sjogren's Syndrome, Crohn's disease, aphthous ulcer, iritis,
conjunctivitis, keratoconjunctivitis, type I diabetes, inflammatory bowel diseases,
ulcerative colitis, asthma, allergic asthma, cutaneous lupus erythematosus, scleroderma,
vaginitis, proctitis, drug eruptions, leprosy reversal reactions, erythema nodosum

25 leprosum, autoimmune uveitis, allergic encephalomyelitis, acute necrotizing
hemorrhagic encephalopathy, idiopathic bilateral progressive sensorineural hearing
loss, aplastic anemia, pure red cell anemia, idiopathic thrombocytopenia,
polychondritis, Wegener's granulomatosis, chronic active hepatitis, Stevens-Johnson
syndrome, idiopathic sprue, lichen planus, Graves’ disease, sarcoidosis, primary biliary

30 cirrhosis, uveitis posterior, interstitial lung fibrosis, graft-versus-host disease, cases of
transplantation (including transplantation using allogeneic or xenogeneic tissues) such

as bone marrow transplantation, liver transplantation, or the transplantation of any
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vaginitis, proctitis, drug eruptions, |eprosy reversal reactions, erythem
nodosum 25 | eprosum autoi nmune uveitis, allergic encephalonyelitis, acute
necroti zi wg o3hessr hagi ¢ encephal opat hy, i di opathic bil at ecalugpeogwessi ve
sensorineural hearing |oss, aplastic anem a, pure red cell anem a,

i di opat hi c t hronbocyt openi a pol ychondritis, Wqgener's granul omatosis,
chroni c 6P & lipRIsatliarpies sushay aiopiciliersyo mIDSy arft Brvell neqml esmastsiFl: 2% pr ue,

| i chen piéﬁﬁé&ﬁias%%§§>}m oSE@se, sarcoidosis, primary biliary 30 cirrhosis,
uveitis posterior, interstitial lung fibrosis, graft-versus-host disease,

cases of tralbphetialsiod the(ihvantiodicagbd vsedspldapibatT aris fisimng cal | ogenei ¢ or
xenogenei c_tissues) such as bone rrow. transplantation, |iver

t r anspl aRPR{H e’(sll)lert”l’l@mfor%{ﬁ’é ﬁﬂvﬁnﬁg’? ?WR;‘F’ %H?loﬁ’éalv%“@ .@Iglgégrom an

PCT/ US02{ {781 cah 98Be5Etcll bBPYEHs AVifh 8y @onattall @S sah AP Witdhl AKi9Y, Al DS,
and T-cell neoplasns such as | eukem as”and/ or 1ynphonmas. The net hods of
t he i nveRbGbnl eempimdidsectitied hawepl, eptomallyebgghdrrwith acrosd-linkipgpgenit i on,

either ip,vitr r i.n vive. For anpl bi ol oqgi S | e deriyed from
an 5 1 na Ui et Pleliis £ bR S e Shierer o mEBrEBR Yt he
sanpl e Wpépul@ibneddtviel PSRy kd Mﬂmﬂ@&?'ﬂé@l@ attBiiflom QREN PBRH1ANorL. 0get her
with a cross-1linking agent. is method can be useful, e.g., by allow ng
for the enrichment of non-T cells in a cell population as well as by
redugjhpng or ek m [ L\ . . DO ion 0. The
foll g\t/)\n ng ar elﬂé%%%gg 8% e% ﬁ%blg?%ﬁh}écpg%{cég Egh%ilﬁgéél le) ?‘oﬁﬂé%g?} Otatroclab “hot to be
const r uecomsguéd a8 limitthgtthespepethefintdadon ivamtwan i n any way. Exanples 15
Exanple 1: Preparation of an Anti-T Cell Apoptosis Inducing Protein
("TAIP") Monocl onal Antibody A TAIP-specific nonoclonal antibody was
generated by applying the well kn cek! fusion nethods of Kohler and
MIlstein ((1976) European Journal O ramunol ogy 6:511-519) to produce a
hybri doma secreting desired anti bodies. 20 Anti body-producing cells froma
hanségr injected with §bn i spleen T
cel | s”were? RELALOTL PRI ANCY ARt+pedy! secreting
hybr i dongionbfieniventiddy! ati ons of cells were fused with pol yethyl ene
glycol, and the resulting antibody producing cells were cloned and
propagat ed byA BaBhereetictinernglonglantipody wies Isoepsatedhy applping dlemeiclyener at ed

accor di ngy, 1,0, LOERS TFRAREE of Kohler and Milstein ((1976) Buropean Journal of
Immunology 6:511-519) to produce a hybridoma secreting desired antibodies.

20  Antibody-producing cells from a hamster injected with Concanovalin A (Con A)-
activated Balb/c spleen T cells were fused with a myeloma cell line to form an antibody
secreting hybridoma. The two populations of cells were fused with polyethylene
glycol, and the resulting antibody producing cells were cloned and propagated by
standard tissue culture methods. One hybridoma generated according to these methods

25 secreted a monoclonal antibody, designated TAB4, that was able to induce T cell
apoptosis in vitro and deplete T cells in vivo. The protein recognized by TAB4 was
designated T cell apoptosis inducing protein (TAIP).

' C57BL/6J (B6) and BALB/c mice were purchased from the Jackson lab (Bar
Harbor, ME). Syrian hamsters were purchased from the Animal Core Facility, National

30 Taiwan University Medical College.

Concentrated culture supernatant of the TAB4 hybridoma was spun at 20,000 x
g for 10 minutes and the supernatant was diluted at a 1:1 ratio with the binding buffer

(0.1 M sodium acetate, pH 5.0). A protein G column (approximately 1 ml bed volume)
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25 secreted a nonocl onal antibody, designated TAB4, that was able to induce
T cell apoptosis in vitro and deplete T cells in vivo. The protein
recogni zewdns/ 0134 was designated T cell apoptosi s i hduciP@g/EsooNBion
(TAIP). C57BL/6J (B6) and BALB/c mice were purchased fromthe Jackson | ab

n hansters were purchased fromthe Animal Core

B Har b
I(:aglrl i tyrwal%gﬁqsgl?%ﬁhre%'ﬁ“%'fv%ﬁ -UR| Qldhs pingingonites) ThpFleagd culbygcent r at ed
| t 10

cull 1 & SUBaRIGN ANl Bl EABANSELUTES POU ot 200 e 1

buf f er (rﬂoa.deldl tg dluk cohvmoefTat eolumhl vﬁasozyashéﬂ pitbtéel hmGof bk bindi{gatpffepXi mat eI y 1
m bed I /013 07498 shed th t S wWth
el MR R
to the probsheGHen|ghm, 8ynéa&hﬁacflb@%ﬁtsmemffnlvzﬁ%l?&ah es%(ﬁ@adﬁ%lg tl?eel oaded to

the colum. "The colum was washed with 6-10 e bi fer and
t he boungluiest fraaipp wassadistaddd néuteapHHey midingreachi It il ﬁaationcthhﬁe el ution

buffer ( Each .fraction.cqontained.1 nm of the
el ut ed ag‘?é%)hge 89%}()?? '}gﬁufl’%g I% %536%1%%0%5%1“1&18;%]3&%‘@&’08}6Wﬁmqoéqd3@4 by

m xi ng eamyzbdmgmilﬁt@h!ewbﬂﬂwpﬁm 4 Wiréé @k$ 8 thre@fhodrsYord Edch il sis. PH 7.
Fractions containing the anti t(?)ﬁ%lg, were pool ed and dial yzed agai nst 2

liters ofT9H8 copgentragon i te api Sampleﬁf\@ée Aemeinedwith dchprapesiuysi s.
Prot degeb e
br ocetr SR aL bR ARl A Bie R - PSR NIRRT HTUIE °

(BIORAD, Hercules, CA). Exanple 2: Preparation of a Muse Spl een Cel |

Suspensi %n anfj wg Act'.vat' op_ and, Enrj chrrent of T cells Muse spleen was
i mer sed 5

Mouse Spleen, a3pgpsigmandhedctivation gdnt | y ni nced

with a sEgﬁbﬂngqu,\fqrce‘;llsl p, transferred to a 15 m centri fuge tube (Costar),
and spun at 200 X g for 5 mnutes. The supernatant was di scarded and the
cel | pellet Weiseeplespeasizumened e mésf Henalt’s balbhed sbly sgletivn FHIBSPPi ng t he

wal | . h S nt ani nat r.ed bl o d cel &RBC re I sed b e addition
o 1 1 BRI Skt e ot 8RE eieiied K15 MiicSpurdipedute (Ctorh ).
f ol | owedaiyspunat 200 xi dfod B hih@Bs. AT hd ﬁ?@hﬁ&ni W&fs@érﬁéc?arﬂrtﬂe Eélpbéileﬂuencm ng
with 9 m of HBSS The cells Were%yleted at 200 x g for 5 mnutes,

washed t Wiag Eesusrended insipe rrsical bulfRPy captdy @epingitee walmc$h¢ cantinoimatiznd

\(/icggii:)l i éYedOJlo&? IR (R%d) Werg]})éédjlg}? th‘é’%dﬁltl%g 1 c?fqlﬁ& Eysw%u?fsemag 5\8 et er

NH4C1 0.17 M Tris-base, pH 7.65), followed by a 2 min incubation at room
20  temperature and rapid quenching with 9 ml of HBSS. The cells were pelleted at 200 x

g for 5 minutes, washed twice and resuspended in RPMI medium. The concentration

and viability of cells in the mixture were determined with a hemocytometer (Cambridge

Scientific Inc.) and Trypan blue exclusion.

The spleen cells were adjusted to a final concentration of 3 X 10%ml with RPMI

25 medium and Concanovalin A was added to a final concentration of 2 micrograms/ml to

activate the T cells. The cell suspension was transferred to a 6-well culture plate

(5 ml/well) or a 10-cm culture dish (10 ml/dish) and incubated at 37°C, 5% CO, for 48

hours before harvesting. The activated spleen cells, including activated T cells, were

resuspended in 5 ml of HBSS and carefully overlaid on top of a 5 ml 55% cushion of
30  Percoll solution in a centrifuge tube. Care was taken not to disturb the separated layers.

The cells were spun at 1,900 x g for 13 minutes at 25°C without the brake. The

enriched T cells were collected from the interface of the two layers, washed twice with

HBSS, and were ready for experiments.
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Scientific Inc.) and Trypan blue exclusion. The spleen cells were adjusted
to a final concentration of 3 X 106/m with RPM 25 medi um and b to
ConcanovawiowsAis@s added to a final concentration of 2 m eaoywsaes 3
activate the T cells. The cell suspension was transferred to a 6-we
culture plate (5 m/well) or a 10-cmculture dish (10 m/dish) and g
incubated at 37C, 5% CO2 for 48 hours before harvesting. The actl\r/ﬂat ef
spl een cExamplei3cApetitogis afcAdtivateddr Jelgel | s, wer e resuspended in 5 IF
HBSS and car ef {.I erllaid on top of a 5 mM 55% cushi on of 30 Perco
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After an incubation period of 18-24 hours, the extent of apoptosis in each
culture was determined using the 7-AAD apoptosis assay. The treated cells were

10  transferred to FACS tubes (Falcon), washed twice with ice-cold FACS solution (1%
fetal bovine serum, 0.05% sodium azide in PBS), pelleted at 200 x g at 4°C. The cells
were resuspended in ice-cold FACS solution to a final concentration of 1-2 X 10’
cells/ml. For staining, 0.1 ml of the resuspended cells were mixed with 7-AAD to a
final concentration of 2 ug/ml and then incubated at 4°C in the dark for 20 minutes.

15 Finally, the stained cells were washed twice with ice-cold FACS solution, resuspended
in 0.5 ml of FACS solution and analyzed with BD LSR flow cytometer (Beckton
Dickison).

Fig. 1 depicts the results of a representative time-course experiment that
investigated when activated T cells acquire sensitivity to TAB4 (anti-TAIP)-mediated

20  apoptotic signals. Mouse splenocytes were activated with Con-A and maintained in IL-
2 containing medium. Activated T cells were harvested, resuspended, and challenged
with TAB4 monoclonal antibody or control hamster IgG in the presence of anti-hamster
IgG antibody as cross-linker. The ability of TAIP cross-linking to induce low level
(6.5%) of apoptotic cell death was evident on day one. However, the extent of TAR4-

25 induced apoptosis increased from 17% on day 2, peaked at 52% on day 4, and declined
to 44% on day 6. The control hamster IgG did not induce specific apoptotic T cell
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20 resuspended in 1 ml of FACS solution and analyzed with BD LSR flow cytometer

(Beckton Dickison).

Figs. 3 and 4 demonstrate by FACS analysis the distribution of TAIP antigen on
the various subpopulations of splenocytes and thymocytes. As shown in Fig. 3, CD19*
B cells expressed low but detectable amounts of TAIP proteins on the surface.
25  Significantly higher amounts of TAIP proteins were detected on CD3™*
fraction of NK cells. Most of the CD4*, CD8*, and CD4*3*

T cells and a

thymus T cells expressed
significant amounts of TAIP proteins. In contrast, the TAIP proteins were expressed

only on a small population of CD4°8" thymus T cells (Fig. 4).

Tissues from B6 and BALB/c mice, including brain, thymus, heart, lung, liver

30  stomach, kidney, spleen, and skin, were collected, fixed in 10% formaldehyde

overnight at room temperature, and embedded in paraffin blocks. Tissue sections, at a

4 um thickness, were prepared from the paraffin block with Leica RM2135 microtome
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20 The results indicated that the TAIP proteins expression were detected only in

bone marrow derived-tissues but not on the rest of the tissues tested.

Example 5: Cell Surface Biotinylation and Immunoprecipitation of the TAIP Antigen

5% 10’ RLS1 or NIH-3T3 cells were surface biotinylated in 1 ml of PBS

25  containing 0.5 mg/ml Sulfo-NHS-biotin (Pierce) for 30 minutes on ice. The reaction
was terminated by incubating the cells with 0.5 ml of Dulbecco's modified Eagle's
medium (Life Technologies, Inc.) for 10 minutes on ice. Cells were washed with 1 ml
of Dulbecco's modified Eagle's medium once and with 1 ml of phosphate-buffered
saline twice.

30 Labeled cells were lysed at a density of 5.0 x 107 cells/ml in cold lysis buffer
(1% Triton X-100, 20 mM Tris-HCl, PpH 8.0, 160 mM NaCl, 1 mM CaCl,) containing
complete protease inhibitor cocktail (Roche) for 15 minutes, and insoluble material was

pelleted at 10,000 x g for 10 minutes; these and all subsequent steps were performed at

21



conj ugated goat anti-hanster |g, and incubated at room tenperature fo(r:hl o
hour. The 15 sections were again Washeddt vmhce vmlth rngét ﬁ{ﬂr;n/gg)tslewsmsgl obed
' i j t he col or
nove t heoanstoisosly- enzyme conjugate an : _
\r/vieth BCl P/ NBT substrate solution at roomtenperature for 30 mnutes in the

Subst r at o, ey R e DB sk infp AL et SOAb Tount ed
e i i
fs(‘jf st g’gw@g p@memﬁbSemmsesAm@Hh@mtmﬁrﬁ&E@& Bicti@chT/gA ferRhRALGLNS expressi on

i derived-ti ssues but not on the rest of
e 2 B s LB enanipsmorts amean,
runci sovsidat el i 04 USSike sk o oien
in ( .
gﬁ{ fe o%lﬁﬁgncﬁximsé gre(lmyc@d v6th opg 30mAbIUL RS op{_)ga £6m nbifial Bk Wy S

' 110G i he~cells with 0.5 nl of Dulbecco”s nodified
tE:gr; Ime'nglt gﬁ%ﬁ%ﬁ%&?ﬁj?%’g #8 (#ﬁ"] g?o@? E$in wagwyshed r‘fOlfr(Dlmtﬂis rmthewashmeg lgﬁ%r vc\:ne![ IhS 1Wﬁ1r e
of “phosphate- bul Tereq et ot e ts5® og A sl e ICREtyy el
hosphat e-buffered ~salir CE. : : '
gfang i ? ;p‘b‘%h%%n& Wiye VB14 simitar Waslmma wlffcey,zacﬁltd(i))mé?% ?2? #ﬁ%‘*ﬁ%}"ﬁ tnexprlg?éagg ny
i s- HCl gﬁbiN, : C .
ITrnIh;Sbl toﬁoococ t%ﬂ‘li? tg@%'esygc%?al%é)ogpﬁh f} ‘%8 sz;‘i’sﬁ‘@ﬂt%v‘@thﬁﬁﬁg{ a!st\évg: ore
| | &0 ed>SDSIOMGOObutfE. Mited BrdtbiRES: 3R, DS ! .
berforned af 21 V0 o el D RES sehERE R A A ?%?ﬂi%&ec. pitation,

the |ysdf@sizaed i vitieeelbdessandropragO(Millipdrels Wilté wale hnawzeaggléfgi 2; f)lt si n

) i i h), to_ renove non- s
b nﬂéﬁ_@%229&@%%%%%‘76?4@%%%rmv?gnﬁnﬁanmnmnnan@dw@ﬁdgg an
(r out i neYith the Chesyplondhedgerice ré'ag@n@(NWnggé %&fie%}%ﬁ%ﬁﬂbat ed wit

i d wth 10 or 1gG from nornal
protein G5 Sepharose_prel oade Al . ' normal
hanst er seruft® S?‘ﬂ’fvpé? Fig 2up hiotigilatedisurfade mvteih with Tahﬁo]éc&ﬁarrWeid\;%?: 10\1*/61

Yashi 9 ' - is- H 8.5, 400
H\/IWEN?GW@QOMVI Calglq% Blﬁtj &n%l? ir%(agﬁ@%da/ﬁ %—W%)r‘]n wgéelgﬁoﬁTmI%:CZilﬂf)abutuvgs hi ng

i I IES(Q, N i , NaCl . Proteins specifically
EgLLgr t (l)m?{lﬁe&'ll'lggg‘mer e nglvl u%gghgm%?ﬁ?é%ﬂﬁg Féggqramsi GOTQ‘%YE?@&FP&G@ gl er .

El uted petBEeionkl MErrﬂriseqaﬁnisalmmba/pl%téiﬁ.Sﬁ%s@%lt@Q&jgfegtrtﬁglscgﬁpggﬁid)tao

i Ml lipore). Filters were analyze
nitr Oceb}oll'éiﬁ) %sethggl%) gre%nrgccggnized bg)/ mon)oclonal antibody TAB4 on the cell surface of

T cells.
20

Example 6: Depletion of T Cells in Vivo

To examine the effects of TAB4 on populations of T cells and other cells in
vivo, mice were injected with 300 ug of TAB4 or control hamster Ig intraperitoneally
and, on day 4, splenocytes, thymocytes, and peripheral blood mononuclear cells were

25  harvested for the total cell count and for the analyses of cell surface markers by FACS.

For FACS assays, the cells were fixed with 2% paraformaldehyde at 4°C for

20 minutes, washed twice, and resuspended in ice-cold FACS solution to a final

concentration of 1 x 107 cells/ml. A 100 ul aliquot of the resuspended cells in a FACS
tube (Falcon) was used for each assay. TAB4 or control hamster Ig at a final

30  concentration of 2 ug/ml were added to the cells and the mixtures were incubated at
4°C for 30 minutes in the dark. The cells were washed once with ice-cold FACS and
reacted with: (1) for spleen cells, cychrome-conjugated anti-CD3 antibody (2 ug/ml),

FITC-conjugated anti-hamster Ig and PE-conjugated anti-CD8/CD4/CD19/CD1 1b/pan-
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treated mce (Table 2).
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5 (representative data from three experiments)

Example 7: Anti-TAIP Antibody does not Induce IL-2 or TNF-o Secretion

Balb/c mice (H-2d) were intraperitoneally injected with 300 micrograms of

TAB4 or control hamster Ig. Splenocytes were isolated 7 days after injection, and used

10

as responders in culture with mitomycin C-treated C3H (H-2k) splenocytes (as

stimulators). Three days later, the culture supernatants were harvested and the I1.-2

content was measured by ELISA set (PharMingen). As shown in Fig. 5, the IL-2

production was suppressed in responder cells derived from TAB4-treated mice as

compared with that of control mice. The plasma levels of IL-2 and TNF-a were also

15

analyzed and no significant difference was noted in the levels of IL-2 (or TNF-a) in the

sera of the control and the TAB4 treated mice. Since production of IL-2 is central to

the activity of T cells, the results show that a TAIP-specific antibody, such as TAB4,

can be used in vivo to manipulate T cells and control unwanted T cell-mediated
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24 WO 03MUBEORRCTHEARAT 498 th | RDUDS; as thpse associat ed
with aut oi mune di s_eagg% g%d tr%nsp@glréeg?%gﬂgéﬁgm%ﬁme&gzﬁ%ﬂg: Use of
an Ant i - FARGedNRimRRstignerty PigVGOOtuSTofaSRA anisoffel eatticdandbddiGae(Qbiasned from
Jackson r 8 to 12 weeks of age were _anesthetized with
Acepr onai%]&ﬁl%na Igg%{%p%&%%uﬁ%eﬁ? a%%ei"n‘gys ﬁ?é%ﬁ g f?t%l. flangkof skia fgmyully MO) . Pri or
to skOn giaknéinmismanhdd Wabe; aRéZ@Lof)ers RSl GIKS j 2b) vere
i njected i%t rageri t oneal | vv?t‘h 500 Eg o%erAB40 or %%?I%ag’%ccgﬁer ol
ant i bodi Z4bedy Bfe-Hepied CHdfleoaniswi fevenalagppesh trassplaptation, Geveioe days | ater, a
| ateral {dagidqitedSiunsd | | ogepei c .m ched Bal b/cj mce
(H 2d) vvaés _gréf ted on tqué?) Q?Jéirgélo}%ogm? cgfl{}&ﬁémg]%%f'i BrEre ¢ eat ed
C57BL/ 6 mpeiéoredevarn dapyierposft transpiapdtRdnt dheeraftstiige %I%éf@dﬁ-ecf)a@ai n
i nj ect edWH\éntgh(; 0 ug,of TAB4 or isotype control antibody. T é mce were
moni t or ed Bver Sy CAsF kit wes preagtic. (Fhesimeahetarafs aurvirabisghawnsn Wi @ consi der ed
rej et edn=8)€Thebdl¥a SN0 af KIAB MG ' ercent of graft survival
is shown in Fig. 7 15 (n=8) . The ﬁ’gtggﬁgﬁg%mis&g‘gomﬁgF‘Hrivb"(?gf%?eat ment s
pr ol ongedlogeneissliiygiafts. of the all ogeneic skin grafts. Exanpie 9:
Identification of TAIP as PSG.-1 P-selectin glycoprotein |ligand-1 (PSG.-1),
al so named CD162, is the main

Example 9: Identification of TAIP as PSGI.-1

P-selectin glycoprotein ligand-1 (PSGL-1), also named CD162, is the main
20  P-selectin ligand expressed on leukocytes, including T cells (Sako et al. (1993) Cell
75:1179; Vachino et al. (1995) J. Biol. Chem. 270:21966; Veldman et al. (1995) J.
Biol. Chem. 270:16470). Biochemical characteristics of TAIP, such as its molecular
weight and its tendency for dimerization suggested the possibility that TAB4 may be
analogous to PSGL-1. To investigate the relationship between these two antigens, the
25 following were tested: 1) whether the antigen precipitated by TAB4 can be recognized
by a commercially-available anti-PSGI 1 antibody; and 2) whether an anti-PSGL.1
antibody can deplete TAB4 from the cell lysate.
RLA31 T cells were lysed at a density of 1.0 x 10® cells/ml in lysis buffer (1%
Triton X-100, 20 mM Tris-HCI, pH 8.0, 160 mM N aCl, 1 mM CaCl,) containing
30  complete protease inhibitor cocktail for 1 hour, and insoluble material was pelleted at
10,000 x g for 10 minutes. These and all subsequent steps were performed at 4°C. The
lysate corresponding to 5.0 x 10 cells was incubated with 20 ul of protein G-Sepharose

preloaded with 10 ug of anti-PSGL-1 mAb (clone 2PH1, PharMingen, San Diego, CA),
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20 P-selectin ligand expressed on | eukocytes, including T cells (Sako et
al. (1993) Cell 75:1179; Vachino et al. (1995) J. Biol. Chem 270:21966;
Vel dman ewoal3/01$60995) J. Biol. Chem 270:16470). Bi ochempealuso2/07498
characteristics of TAIP, such as its nolecular weight and its tendency for
di meri zatj©r t i Dili t hat TAB4 be anal ogous to

PSGL- 1. t%g@rr r@ggﬁg S’a?gB %"E‘g Ilggﬁsfg Iggﬁgﬁéié‘a}%‘é{eﬁ%eéwnt @é@ MaBati iogens, the 25
f ol | owi ng hewrseat¥861 ibd bedds witne Wastiedt e tBAds G wRsHERd ﬂiﬁ@t(@.@sb&'ﬂ@ﬁ%ﬁ an be

recogni z Q ci.ally-avail able anti-PSGE.1 anti body; an whet her
an anti - g@ﬁ@@f?%%’ﬁﬁjd@%q M NaaBAl mMpRaChel mgfl oyadtatrein),Ru81 T cel | s
wer e | ysegicatyith JEngl e in, |l ysi u 1% Triton
X- 100, 20 MM Tr1 s-%%?w%ﬂnsg.]%@fe?’e%’g%{}ﬁﬁgE%W#ﬁgﬁe@a(&ﬁ%?&@%& ing 30

conpl &t eBonnd pasens wérebittat withe8 ubof 15SDS darsle buff@ndliied odihe waps eri al  was

pelleted at 10,0 for 10 m nutes. These and all subsequent steps were
per f or rreff’péfat%%?y g%‘ééDg%‘Aa@E 2pd irapsfpaerdiiormynitrocalufpsg niedbrem. | Ehenas’ i ncubat ed

W th 20 tHenfbrades Xed o : g C ith 10 of antj-PSGL-1 mAb

(cl one 2PI31, Phar M ngen,@%%S@%o?ﬁgéeﬁd%%%Fﬁﬁ%w PEYXIG52/ 07498

ant i - TAl fonjwgntedTgidd antorat [gG (Fr-DyfoliwealbyhhBEileMmiesdnt: (R¥hREaidacubation for

4 hoursxﬁhl\éc, t he beads were washed five tinmes with washing buffer (0.05%
2 0,

Triton 50 MM Tris-HCl, pH 8.5, 400 MM NaCl, 1 nM CaCl2, 1 ng/m
oval hgm n), apEkfadeWi&EiwM L Aiar i buf f.er ntaisni ng 250 nv

i nstead of 400 n?vl Nédﬁjmé&g%%ég %%?e‘?’ér%g e@% ettt d%\f’ﬁ?f @Ig)cﬁlllsg??f 1xSDS
sanpl e baflyEs buffentlé cpll exeact svasiiaabatee patha0ag dIyin@bo@yHonRASGE) ansk

transfer r%%%ﬁf—%e ni t rocezg)l | ose ner%{v?n_e. The menbranes were i nmmunobl ott ed
with antf- -YePRRESse gty _%‘(?E'_Hglétd PORS RCHABE WEBNtigBYGl-lgoab ant i - r at

| 9 ( H+LPEIL) boweitirodyat GBI TATRSG 6ol 2081 RAANG SeruphEDLpicpd Sur face

biotinylated RLa'1 T cells were |ysed at a density cells/m
in |ysi SYBRiES Were fupiker subiectes ta deimmusopren pibedive it TAB20r weri-¥8GANt | body

boungs t .ol in G harose at 4C overnjght. Depletions were

doneggvi ?ﬁﬁgh{gfsge%é&@ 1 ugo?rf l’:ﬁﬁ?te% VelsiPrgedy %%,Smlwrﬁmm@el control

nor nal  redsleectesidryunor&emiat eds showmainesig Ve R fryding @nébggge&;,%g ]I%% do
itation with TAB4 or anti-PSG.-1 15 mAb, res ective y.

i mrunopr, . o
I m*runoprﬁ‘g pPretettoRel eclklypaient Byadditi@ypsmenp shyanepytcipitael wih andnd

g 2;?;% 2‘3'1"&@ ddtib8EP BF RBMYCan B SRl By AR B %&50%?%’%‘3&% | body can
analysis.

20

Example 10: Induction of Apoptosis in Human T Cells by an anti-PSGL-1 Antibody

To determine the role played by PSGL-1 in the apoptosis of human T cells,
time-course experiments were carried out to investigate when activated human T cells
acquire sensitivity toward PSGL-1-mediated apoptotic signals. Human T cells were

25  stimulated with phytohemagglutinin (PHA) mitogen and further expanded in IT.-2-
containing medium. Activated T cells were harvested and then challenged with anti-
PSGL-1 in the presence of IL-2 and cross-linking antibodies.

Human peripheral blood was taken from healthy adults, heprinized, and

enriched for peripheral blood mononuclear cells (PBMC) based on differential density
30 using Ficoll-Paque Plus (Pharmacia Biotech). The PBMC were activated with 1%

PHA (Life Technologies, GibcoBRL) for 48 hours and subsequently maintained in

recombinant human IL-2 (5 ng/ml) through the assay period. To assess the apoptosis-

inducing ability an anti-human PSGL-1 antibody, the activated cells were treated with:
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TAIP protein fromT cell lysates. In addition, proteins immunoprecipitated
with anti- TAIP anti body (TAB4) can be recogni zed by anti-PSG.-1 anti body
by westerwoapaiy®ss. 20 Exanple 10: I nduction of ApoptosirCT/UsoRoMEs T
Cells by an anti PSG. 1 Antibody To determine the role played by PSG.-1 in

the apoptosis of human T cells, time-course experinments were carried out
to i nvest {hak &S (R th%{uitVBS@B W’é’ﬁdﬂ'd@é@ KPL-k iPﬂléeréag@i)tﬁlwﬁi QIVSSt- owar d

PSA.- 1- e d with
phyt ohemghﬁlfr?%@ﬁ {%{Rhge /mljc]bl E&g ?%gﬁﬁl él)}%%&%&gh ?rﬁ oges)c t ai ni ng
medi um Acsotypetcedirdl pzmiﬂ@d mmseIgnaaljuyeﬁ)tssaﬂnlaeidaliﬂil@mt1clhalhde€[gg&€{3y\¢fobb anti -

PSGL-linHS glal? ce of L-2 a cross-1linking antibodi es. Human
peri pher alKftd; gl G rISWOé‘H%‘P teealtpgiy the Persentageef cagliyr i ched

for peri p%@d@bu@mfe@vmmmee%m@s StatdtBMy Xt)h%ﬁ%%&{}‘éf&% prential density

30 using ol | - Paque Pl us (Pharmacia Biotech re activated
with 1% PPl\aMmg@l)‘P@dM@@glabs G bcoBRL) for 48 hours and subsequently

mai ntai ned in As I: huna rou ay period.
To assess the ap%‘%&%glngﬁ - Bt ﬁ&gb?ﬁae %Pygéré%%’tl H'{%‘F‘g‘rf‘n}i%@ﬁ%anti body,
the acti valhtﬁﬁbd@qﬂdlﬂh%fceslhﬂ@ﬁﬁfggeﬂéﬂ%fgmﬁoaﬁt 14621 QBLHIREISinIETA deRedtf7 498 (1)
1 ug/m f the anti-PSGE.-1 anti body cl one KPL-1 D Phar M ngen) pl us

cross- | i AREA PRYAE (mapdly T ﬁﬁlllﬁéeTh@ pegeBageyol/appptotig adlesnereaserniimoR8 S8ar ch
Labor alor bgdhys { & 24")_6 %ﬁtdﬁgg it 3-PSGIR Lf{ebﬂ(eh%qlt%y Sﬁellﬂ% RIS S & Ogc?lgl | nker

rabbit anti-nobuse Ig; cross- [in 't an 1ione

After si xc¢rdmi,srmfthet cross-lmling artti’med'mealbﬁa,t}&gems)feffGﬁrdnythé‘_seaamt otic cells was
determ ned by FACS, staining with anti-Annexin V (BD PharM ngen) and PI
(Sigma). As shown in Fig. 8, signaling triggered by PSG-1 using an

ant i - PSGLEampRt1i1bOdY oPAMEPSGE-1CA 9S8k ARl i BRSF Rfoih9lhd DEAN, | evel of
apoptosis 1n PHA-activated human PBMC (nmainly T cellsS). The percentage of
apoptoti c cel | NoprRbeexdiabetic (DR, m%,lmdhad@pgd?dutommﬁm% dmbdtayaﬁimaﬂ],

anti - RSGL th che nt r nor the
cr o!ss in |e%egﬁ§é\?g %&gl aéggrgl 8%%%]?15 $p§ﬁl€5m "Fe(ﬁ?bng‘?? Iﬂi“’gNODExarrpl e 11:
Use of anmleeF%S tlﬁ_ag;‘e oAgboutA0 vtk bhde bopeingdital Ardup) tﬂ@hﬁlﬁe Qc@ﬁ‘z@& ghrblon- obese

di abetic c(1 a wel | -acceXBed aut oi mune di abet es ani mal ,
0ses of antl-PSGL 1 antibody (TAB4) intraperitoneally at 300 pg per mouse at age of

14,15 and 17 weeks. Two additional injections with the same dose were given at the
ages of 24 and 26 weeks. The control group was given hamster Ig at the same dose.

20  Mice were monitored for glucose uria by Medi-Test Glucose strips (Macherey-Nagel,
Germany) twice every week after the age of 15 weeks. Non-fasting urine glucose
levels over 300 mg/dl for two consecutive measurements were considered diabetic.

As shown in Fig. 9, TAB4 (anti-PSGL-1) antibody treatment yielded significant
pfbtection as compared with control antibody treatment. Thus an anti-PSGL-1

25  antibody treatment can dampen the activity of autoimmune T cells and delay the onset
of type I-diabetes.

Other Embodiments

It is to be understood that, while the invention has been described in conjunction
with the detailed description thereof, the foregoing description is intended to illustrate
30  and not limit the scope of the invention. Other aspects, advantages, and modifications
of the invention are within the scope of the claims set forth below.

What is claimed is:
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15 were bred under standard conditions. Spontaneous di abetes devel oped in
the NOD mce at the age of about 20 weeks. In the experinental group, the
m ce recewoed/oidmoee doses of anti-PSG.-1 anti body (TAB4) AaTiusaper49s oneal | y
at 300 g per nouse at age of 14, 15 and 17 weeks. Two additi onal
injections with the alarre dose were given at the a%es, of 24 and 26 weeks.
The control grdup* We&odiof erevisaing arcduging a 1 ieell-suadiaterbisemunayesponse ifer e

moni toredaﬁﬁfdiﬁhﬁ'ﬁ%@n‘ﬁtﬁ@d% fli Test G ucose strips (Mcherey-Nagel,
Germany) tw ce every week after t'f%'e age of 15 weeks. Non-fasting urine

gl ucose | evel selestmg @00divighudl dibgrostdms v ibemgne Asldo Lavgnirisigwer e

consi dered_dj.abet,ic. As own in Fig. 9, TAB4 ti-PSGE.-1) antibody

treat ment ° %’éﬁl%ﬂ’%‘f%ﬂ‘fzﬁﬁ?’é{@ exiﬁsgyge{ fgpented "E%?}E—g}eg@t IS TESRASENt | body
t reat mgnt andThus an anti-PSGL-1 25 anti body treatnent can danpen the
activity of autoimmune T cells and delay the onset of type |-diabetes.

Ot her Enbodi mepd®inistering todheidipidial 8 comgownddhat hindd to R-Bedeitinvent i on has been

descri bedg L:URCGE 1 ON i il e scription.thereof he

f or egoi nngldJe&g @ﬁ%%y iri“g%?inl(aél f%(geﬂn'éie%ﬁhg%laﬁl?%s%ragf8&{’ﬁeﬁ]@ithﬁg{m g Pfthehe scope
of the i nw&nmmd-tﬁ @Sﬁﬁﬁmﬁpm*wfa?ﬁdﬂhﬁhawﬁl _Sndtﬁ;edafﬁilgdhll;]t'ta(ti)@c}ldcﬁﬂﬁ V?\ﬁtchfwasyhe
invention_are wthi e scope, of the clains set fart el ow. Wat is

cl ai med i Lha{ 1??‘%@3“63? éq%%ggt%p%ﬁegsﬁlgye@ymem@gw Tedndiega dfcehmesdizted ng or
reduciipg Muﬁ@}és?%giiﬁﬂﬁqn&imgle response’ in an individual, the method

conprising: selecting an individual diagnosed as having or as being at risk
of acquiring a condition characterized by an excessive or unwanted T

cell -nmedi ated | ne r.es e; . 5. and adm nistering tq the individual a
conpound t hat mgmt%hqg?%néjaé@t]i’ Whe@l%/@‘&ﬁ%‘tp@?lﬁ{ ’Eiag‘éﬂﬁb‘i‘g’(qféﬁ_lg% on the
surface Obindink ffinlent YMedoFithht bhRifRaNF bMs @ PSBL-1.conpound to PSG.-1 on the
surface of the T cell induces a signal transduction pathway that results

in the death of the T cell, thereby preventing or reducing a T

|| - qedi at ed 21Q4.] i 1. indi vi | . 2. .The net f clai
T wharel n t e oansaumd ERRNS Rl S B hER e Raioh P RHERET  ner o
t hat specspecidehily bimdatisPEGLASGL- 1. :

4. The method of claim 3, further comprising administering an agent that binds
to the monoclonal antibody and induces the cross-linking of a plurality of PSGL-1

20 antigens on the surface of the T cell.

5. The method of claim 1, wherein the method comprises inducing the cross-
linking of a plurality of PSGL-1 antigens on the surface of the T cell, wherein the

cross-linking induces the signal transduction pathway that results in the death of the T
25  cell

6. The method of claim 1, comprising selecting an individual diagnosed as

having an autoimmune disease.

30 7. The method of claim 1, comprising selecting an individual that has received

or is expected to receive an allogeneic or xenogeneic transplant.
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15 3. The nmethod of claim1l, wherein the conmpound is a nonoclonal antibody
that specifically binds to PSA-1. 4. The nethod of claim3, further
conpri si nyocadrvishost eri ng an agent that binds to the nonodcanatozantds body
and induces the cross-linking of a plurality of PSA-1 20 antigens on the
surface of the T.cell 'h5 %g‘ge thod of claim1, wherein the nethod

conpri ses i ndu&i Agetpdhed eikdain | oempgisige selecfing an indiyidyel diggosed ant | gens on
the surf agevif ah BRergicClbdase.Wherein the cross-linking induces the signal
transduction pathway that results in the death of the T 25 cell. 6. The
met hod of claim 1, conprising selecting an individual diagnosed as having
an aut oi mmune di q..1he methad of. claim.l,. ¢ rising selecting an
i ndi vi dual t ha? ' ﬁzlgﬁ%et%%?c\’/%c&am})f’ Clogjp'al?Bgé?lg%flr’tgoanrl@é’é{f‘g’énp‘élﬁg%s?‘bﬁ%nei c or
xenogerbei hatingagdpdellndancez8 WO 03/ 013603 PCT/ US02/ 07498 8. The met hod of
claim1l1, conprising selecting an individual diagnosed as having an
allergic disease. 9. The nethod of claim 11, conprising selecting an

i ndi vi dual di agpo i ng .cel | r. .10. The thod of claim
1, wherein thegq‘ gg?@ﬁ“&’ﬂ%@%&@%@%&éﬁ eﬁqg%.‘%wgedr;@fﬂ d of claim1,
wherein the T cell is a CD4+ T cell. 10 12. The nethod of claim11, wherein
the T cell is + T.cell. 13. The pethod of claim1l1l, wherein the nethod
conpri ses det eil‘icﬁge W@O%rﬂfﬁ{?ém loPherepthe d Gl i afG4st Telbl ogi cal sanpl e

t aken 1orom t he i ndi vi dual before the 15 adm nistration of the conmpound and
conparing the results with the nunber of T cells in a second biol ogical
sanpl e taken fidnThhamethedioficthirall, whewin thhd atlis niCD&+dl cadh of the conpound.
14. The method of claim1l, wherein the nmethod conprises detecting a 20

bi ol ogical activity of T cells in a first biological sanple taken fromthe
i ndi vi dual  bet®ir Ehd inethedrif Biash atvheindthe hidhRIQHRGHRES @a&ﬁﬁgm@ri ng the
results wt hbt h% bhol_ ogi.cal ~activity of T cells in a second bi ol ogi cal
sanpl e t aRER°F rh GeHe 11 & firstibinlegical sample taken from the individual before the

15 administration of the compound and comparing the results with the number of T cells in

a second biological sample taken from the individual after the administration of the

compound.

14. The method of claim 1, wherein the method comprises detecting a
20 biological activity of T cells in a first biological sample taken from the individual
before the administration of the compound and comparing the results with the

biological activity of T cells in a second biological sample taken from the individual

after the administration of the compound.

25 15. The method of claim 1, wherein the administration results in the depletion

of at least 20% of peripheral blood CD3+ cells in the individual.

16. The method of claim 2, wherein the antibody or antigen binding fragment
thereof induces the death of at least 20% of peripheral blood CD3+ cells in the

30  individual after exposure to the antibody or antigen binding fragment thereof.

17. A method of inducing the death of a T cell or a natural killer (NK) cell, the

method comprising: ‘
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after the adm nistration of the conpound. 25 15. The nethod of claiml,
wherein the admnistration results in the depletion of at |east 20% of
peri pher aWwdaizmesko€D3+ cells in the individual. 16. The netruaduseR/oTosi m 2,
wherein the antibody or antigen binding fragment thereof induces the death
of at |east 20% of peripheral blood CD3+ cells in the 30 individual after
exposure to th®dipsadycedroraWg icgl axmrsstneRP GL-A prdistcellisurfaest andt 7. A et hod

of inducing th el | e

met hod conpri S?g%ﬁ&%%t%%cgﬁﬂ%g&k@%%B%ﬁ@%@hﬂtg{#%s\%\' iSr%L'go II(lz‘u“gll or NK
cel | expr esdaceef BB cdll onNKt cellcehbreauthé bidingasfdhe emmpamditeo@SGhel dn cel | or
NK cell with a.co u s to PSE-1 on the surface of the T cell
or NK cel I° SHFEFe nﬁt ﬁdcehloﬁg\iﬁ@ nlg"fndtlﬁ’é a@&ﬁ?&éﬁﬂ%ﬁdﬁﬁlqﬁs&h"iﬂy&hm Tefdtsdiyr f ace
of the sT @l deaff offite T&LI of REUEGS @ signal transduction pathway that results
in 5 the death of the T cell or NK cell. 18. The nethod of claim 17,
wherein the conmpound is an anti body or antigen binding fragnent thereof

t hat speC|f|caI y 9, The net m 17, wherein
t he conpound |s%aT??8ng§f°d° i‘ﬁreﬂ}tﬂtgfc’@B@E}dﬂFéﬁlatlg}boéﬁ’rﬂﬁ@mﬂg?nPSG_ 1.
20. The mbtﬁmmg@igrﬁératmaﬂ,thétupédwﬁéalmmsltcspsqchnt acting the nonocl onal
anti body with an agent that binds to the nonocl onal antibody and induces
the cross- 15 linking of a plurality of PSG.-1 antlgens on the surface of

the Tgell or . GRE hneﬂﬁ)jd of-gl'ﬁ? nP/t %&eﬂ{thgl 8]{11&3 #n%ﬁ%&%ﬂ%tl hOd

conpri'ses inducing cross- 1inkin |gens on
t he surfad&ﬂq&mﬂhaﬂibuﬂkkoBSGNM_ceII mhereln the cross | i nki ng i nduces
the signal transduction pathway that results in the 20 death of the T cel
or NK cell. 22. The method of claim 17, wherein the cell is an activated T

cel . 23. Thejpetrhethedioddraidmmlio, ﬁﬁ'ﬂl‘%f @dtﬁbﬁéﬁ’f‘g &Elltélctlhg tifk %%lo-ﬁfgel The

24. The nmethod of claim 17, wherein the cell is a CD8
met hod of agfibadymwith anvagentthat blhés teethergnedenal as@@@sa&ésmdmgs thheross abi l ity

of t helST (ﬁgqung%rf ﬁlrgl?tlylof %EE}T 1 an ?ge(r:lg Qltl %tsluﬁgce otI tﬂe &“Q%ll%?ﬁggerhq'

21. The method of claim 17, wherein the method comprises inducing the cross-
linking of a plurality of PSGL~1 antigens on the surface of the T cell or NK cell,
wherein the cross-linking induces the signal transduction pathway that results in the

20 death of the T cell or NK cell.

22. The method of claim 17, wherein the cell is an activated T cell.

23. The method of claim 17, wherein the cell is a CD4+ T cell.

25
24. The method of claim 17, wherein the cell is a CD8+ T cell.
25. The method of claim 17, wherein the method comprises assessing the
viability of the T cell or NK cell after the contacting with the compound.
30

26. The method of claim 17, wherein the method comprises assessing a

biological activity of the T cell or NK cell after the contacting with the compound.

30



30 26. The nmethod of claim 17, wherein the nethod conprises assessing a

bi ol ogi cal activity of the T cell or NK cell after the contacting wth the
conmpound. wo3B/0M80893/ 013603 PCT/ US02/ 07498 27. A net hod ofpcacuseeniag for a
nodul ator of PSG.-1 function, the method conprising: providing a cell
expressing PSA,51 ,0n th urface of the cell; contacting the cell wth a
tegt subs?ance, 7a %&‘ﬁ@aiaqft??{&n%% ayRodyaterQf FHGL-h dunction, the msthodont act i ng
the cell \binpriting test substance to thereby deternmne if the test -
substance is a nodul ator _of PSG.-1 function. 28. The method of claim 27,
further conpri §vidingecell pxnyessing REGEH anfthe hrefacelof therdliced by the test

substance to tg%tg&ﬁ%ﬁégﬂ@ﬂﬁattgs tS l%s?aglf:%ﬁxs substance is a nodul ator 10

of PSGL-1 functi on. met ho 28, wherein the test substance

i's an @nti body nmasurigtthgenbiitynof e ctil agerRphtabines @elkell Bt BPRSi fical 'y binds
to PSA.-1. .15 30, t£he nmet hod, of claim 28, wherein the test substance is a

monoc| onaPfUbSICE inthigreb i deteapinsiif the st subsianessis anguditorof PRGL-THenatiebhod of
claim 30, further conprising contacting the nonoclonal antibody with an
agent that binds to the nonocl onal antibody and induces the cross- 20

linking of a pR8&rZ&hé method dPSlEm R7afirihgecsnmisiddhdstating dseddath ¢fibe 64l | . 32.

The net hod of c¢laim 2 erejn th t hod conprises inducing the cross-
i nki ng o%“dﬁ"%‘ﬁt}’r%i“t‘sgg%ﬂ\g@aﬁ o the ﬁ?( H%@W%lnﬁﬂlaf te pebsance is & meddator |
wher eil0 t BEPSGDSISfunttidiki Ng 1 nduces the signal transduction pathway that
results in the death of the cell. 25 33. The nethod of claim 28, wherein
the cell is an activated T cell. 34. The nethod of claim28, wherein the

cell is a Ch4+ . T t hod, of claim 28, wherein the cell is a
CD8+ T cell. %%- @%%@?@%Qgg@%g% %@Uﬁ’f’glﬁégt S“%@?‘”FH%%PWY(S’F cl ai m 28,
further cantipeh$imingfiaghat therésfghd pdcifit@Pbiddses psai-1.he test substance and
formul ati ng the test substance in a pharnaceutically
15 30. The method of claim 28, wherein the test substance is a monoclonal
antibody that specifically binds to PSGL-1.

31. The method of claim 30, further comprising contacting the monoclonal
antibody with an agent that binds to the monoclonal antibody and induces the cross-

20  linking of a plurality of PSGL-1 antigens on the surface of the cell.

32. The method of claim 28, wherein the method comprises inducing the cross-
linking of a plurality of PSGL-1 antigens on the surface of the cell, wherein the cross-
linking induces the signal transduction pathway that results in the death of the cell.

25
33. The method of claim 28, wherein the cell is an activated T cell.
34. The method of claim 28, wherein the cell is a CD4+ T cell.

30 35. The method of claim 28, wherein the cell is a CD8+ T cell.
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acceptable carrier. 5 37. A kit conprising: a conpound that binds to PSG-1
on the surface of a T cell, wherein the binding of the conpound to PSG.-1
on the suwicas@isfo3the T cell induces a signal transducti eacTpetobvasst hat
results in the death of the T cell; and instructions for use of the
treat autoimunity, transplant rejection, 10 an allergic
gg%io'tj in(cj)nt Oor g%Tngmet}}pél @ia?llmgzéi, ﬁthh%r compnsnjlg manufacturing bulk quantltleg
of the test substance and formulating the test substance in a pharmaceutically

acceptable carrier.

5 37. Akit comprising: ‘

a compound that binds to PSGL-1 on the surface of a T cell, wherein the
binding of the compound to PSGL-1 on the surface of the T cell induces a signal
transduction pathway that results in the death of the T cell; and

instructions for use of the compound to treat autoimmunity, transplant rejection,

10  an allergic condition, or a T cell cancer.
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