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I nvention The invention relates to conpositions and net hods for controlling
| mune 10 respmﬁmABmksr PEELECTEN GIYPOPROTERN EXOAND 1 of unwant ed

| mmune responses IS critical issue in the treatnent of diseases such as
aut oi nmune di seases, transpl ant rejection, allergic diseases, and sonme 15
cancers. The activity of overly cells can be controlled by

| mmunosuppressi on or by the i nduﬁgﬂ{eﬂ% P_I‘It*rl'f?%-%nol ogi cal tolerance. Tol erance
is defined as ’BhlsamﬂleawmﬁﬂarnslpaoﬂtyrﬁnmUsﬁjmcemwml nmd@awsssplonm ve to an

antigen,_ where i uppr essi e response to
anti gens, "‘E@?Fé%ﬁwm?ﬁeéggq ﬁgg‘@gﬂﬁoﬁﬂé en&PP‘%ﬁ%h %C&deﬁﬁ organ
transpl ant pdbi@'by rdfefefiéd. s Pl ay 20 an essenti aI role in the i mmune response
to all oantigens’ Current inmunosuppressive regimes comonly involve the
use of corticosteroid, cyclosporin or rapanycin, which block the
transcription of IL-2, a key grqufifofaetnenfif T cells, or inhibit IL-2
dependent proliferation. However, a nunber of nonocl onal anti bodi es whi ch
either act as Theiavéntivepélates tvg:oaglemlgns(?@dgneﬂm forcpntrolipg jmmpge 55

i nhi bi tlg)rs of the cytokine 25 signaling or the co-stinulatory pathways of T
cells ( CSPPPS- B7-1, B7-2, CD152, CTLA4) have denpnstrated
effectlveness I n reducing the incidence of rejection with |imted side
effects or toxicity. Sone of | ve. been shown to have some
degree of success in treating o HHHe i St nfion and in prolonging graft
survival . Apopt @fd Sontrd] ¢ ﬁﬁJaﬁt&Qﬂrﬁh@ﬁbspﬁxs&ﬁs @krivitdl dsué mpthe treammentfodr

mai ntai ning the 30 proper function of the imMmune st m and a, mj or
mechani sm diseasenigh as pitpimmene disepses, Tausplantirgisctop, %}f gtf ﬁ’r‘?ﬁ?f@f and
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origi na rom-el I Nsi utside a cell influence the
1mmunosuppress1on or by the induction of immunological tolerance. Tolerance is

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

70 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, CD8), 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 impoﬁance 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

LT

*ACTION*



life and death of the cell. Antibodies against T cell surface nol ecul es

such as Fas (or 1 WD 03/013603 PCT/US02/07498 CD95, MN = 43 kD), TNFR2 (MW
= 75 kD), éMN: 45 kD) and CTLA-4 (MW = 33 kD) to induce the a 8Dopt 03| S
of T cells WY Curr. Opin. Imunol. 8:245-248 (199d)CT/YS0H0EPE 5

| munol . 158:598- 603 (1997); Zhang et al . Nature:377:348-350 (1995); La|

igeégisgugf%swagk@ww &é zi\gtbf?} ngggya’%&c?tﬁéﬂf 92: 812013155

(1995)). ABBd;ﬁrp)tcsmdlmeubeaapéamsmmdTTdHFIF@StbomecGllﬂestm Ipurunob|8: Zﬂﬁxﬁdﬁt ed T
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OL gan syst ggesy; Lkﬁathl ¥arf. Jfffd&%ﬁmﬂml‘m&mm aaes)eMnnemuenml Allnynuhol E) s the
t herapeutic i cati on of these two an 10 Nature
364: 806580955(5&95%190&9&6) ;&jrikben g4 al. Rege. |1\E&F13 551?%&’6%?'@9 1‘8%(16g$%nn et al.
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The |nvent|on on t di scovery that T cells can be depl eted and/ or
15 | nducedhampemwhytgg fagp thet theseswioymaleaules areearprassad net onlijenimawne callsy f ace

antigen P-,Selectin Y.GO ( ) I on can be
parti cul ar P\? Wé’eQPL?Fver?" o H%?r ea{nlr%\egﬁlg91 te%n (:doig?v elllorl;]hsls %. g%(k:’iog? gdé&{lm th an
excessi ve potentiuligiliied te thetapeutivegplidation dithessewp esiimdis (Ogaewerstave or

unwanted T _cell_proliferafi or e | =S efi I1's can
cause tife N@B’tﬁ%%q%' GEgO%éi%ﬁ?S%fFEB"rFtB? %nﬁbg 4?7"‘%?&@%?"#&%%8 E}I\C/JIe ty or
proliferat B%]O@@g%bﬁisw 2651491 450011090))di seases, transplant rejection,
allergic diseases, and/or T cell-derived cancers. The invention enconpasses

met hods of using nodul at ors of PSGL-1 function to prevent or reduce a T
cel | -medi ated inmmune responseS@%H)ftﬁéhﬁg,{Mds of screening for

nodul ators of PSA.-1 function n_one aspec e invention features a

net hod of preve’m‘hcmgemronrleblaicdngﬂ@dECO%}’ﬁ'@FTﬂﬁ%‘tﬁaatbédlePlﬁﬁ?ﬁﬁEd/P’esponse in
an indiyvidual. The t hod in ting an

i ndi Vi ‘?34“ ﬁjnt8§8@r§§% 81?106{)\,9 g or geﬁsﬁgeerltiér}\{t WW" ﬁ%e&%ﬁ?@c}cmﬁigéﬁg a

condi ti on SBREGCGBCOFORiDY i gand- & XRSGIsily €T oell dﬂplm:nnedl e mwlmbmsaﬁléd i mune
response; _and adm nisteri to the indjvidual a binds to
PSGL-1 on fPehetiFament o %f’m‘cﬁ QPsé‘éﬁOF‘ate\Wble xf%séwﬁ %ﬁ?ﬁfe conpound to
PSG-1 on thiaSdd ifidGfe 2s Fbﬁb@ of efic@kdive3ét inndntee T d&ll$>r<grfaiaum dfts ésanplon

athway that results in the death of the T cell ehy.
g Y the depletion of T cells can cause the reduction or cl?rmnatlon (?fr unggsuable T cell

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



preventing or reducing a T cell-nediated i nmune response in the individual.
The conpound used in such a nethod can include an anti body or antigen

bi ndi ng fragnent thereof that specifically binds to PSA- xanpl e,
the 2 WD 03?9?@%@9”PCT/USOZ/O7498 compound is a nnnoclonéﬁngﬁpgﬁﬁa§ t hat
specifically binds to PSG-1. In one enbodinment, the nethod includes an

addi ti onal catRRin@ts ARBhdY cHhPtiBSdyPthat@eaticdll}alindsitd PSLIX Tnftge MONOCI Onal
anti body and induces the cross-li'nking of a pluraljty of PSA- 1 antigens

on the sur¢mbudiment; the methodlincludss pp addionakbisp PhedwinisteHBS AR pEHHMRhC| udes
I nduci ng t =11 ki X : ' | z ' he
surface ofﬁﬁ ﬂsg{oﬁlﬁigﬁob&f%?@rbﬁﬂ ?1@ %{{hgésegl ic(rPlisl E@ﬁng%&ﬁ?fgﬁﬁggf g?giﬁal
t ransduct i bantjgehbhomthetshidacerofthel R eelli.n t he death of the T cell. In one

exanpl e_ the hod includes a st of . sel.ecting, an | Naivi di agnosed
as havifg an a ngmegteggépetﬁﬁd lgﬁlé‘?ﬁselpg c}%g%%?g,osst ﬁ%ﬁlﬁg@od i ncl udes a
step of  1Pufulikyeel PSGL-aRntigs i thealirfadeadf thet céll oderchrkhe crdss-linkingct ed t o
recei ve an_al | ogenei c_or xenogenei c transpl ant éqn ar}ot r%@xanpl e, the
met hod i ncinguess the signab trapsduction prihmgy shat reshils 1t Aot A bSEY as' having an
allergic di Seasgr oﬂe&xi‘rﬂﬂknﬁé meth3H R udek B8tepBE E@éi:tinF B¢ {ndi\gSuak dapRcte®f

I vidual " d h g a T cell

selecting an in | agnosed as havin e cancer. I n one
enbodi ment as hdvinglancetdimimunadisease.i Incanethemexample, thermeshed iaglades aster ofe T cel |

15 is CD4+ T. cell. .l I I [ cell. In
one en‘ggdi ﬁ% lpgtaﬂéndﬁ‘g?%aggﬁ%Eaglrﬁ%esg%h-gsieé%&g?dtgce‘rfgégbteiaﬁgﬁ ?@%uo}iber of T

cell's in axéiogsteibiralsplyhic dh amabgylegamplecthe inethodtihdudendistep df sdlediog@ne t he

adm ni stration.of . the conpound and compari the r S e nunber
of T cell slqdhv“é“aigl‘?&mfegﬁq VBIGi VA S eé'ls?'g%eaﬂo ?roe%iﬁﬁh%’ fh\rélﬂééé\gﬁl%al after
the admi ni gfchics #Btepbf sdRRtiAMPALIIuaPAagivsedas Heingaribedl caaedr, t he met hod
i ncludes a step of detecting a biological %%tleéfrfs% of T cells ,i,n f first
bi ol ogi cal sanplreonesehedimesimtherk celhitiapiagivatedrbfor ¢ Pﬂ%‘_’xaé’i‘iﬁ?'me_s F%{ i on of
the Co.r‘i%ouri‘sdaéﬂg+%odgﬂa'id%&FP%:?%;?&{'&?T%IIEatdi!§8-b'l“éé199' cal activity of T

cells i a“second bi ol ogi ca e taken fromthe individual after the
adni ni strati on bf onehmmbmdimmnt th: method inchudes e ptop af dataeting theaumbsy #fi Bt r at i on
results in the depletion of at 09 i BEH | lid adthBQeGd3dr cell's in
e i ni vi gEihin AR idieRe perie B8 Froff 4o BlapBEd bitofy ?%?1 results in the
depl eti on @e cdimpoand indddipardflthe 5&¥ts with g rematfer ofiEcellsén agérondl bl ood CD3+
cells int rl])(iaolc|>gqc(:je{l \éelugll)]lgltéken 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,



I n one enbodi nent, the antibody or antigen binding fragnment thereof induces
30 the death of at |east 20% of peripheral blood CD3+ cells in the
individual after ~exposure to the antibody or antigen binding fragment

t hereof . | MO&HRIEMhodi nents, the adnministration induces %%2”%&13?438 of at

| east 30% 40% 50% or nore of the peripheral blood CD3+ cells in the

i ndi vi dual Ec%é tW6ahide CR0r, BiSe %@%Wcﬁ%r%or@ﬂ!ystdﬂé"?exp%sﬁ&@t@t% Aty

PCT/ US02/ 07 e.g., one, two, three, four, five, six, seven or nore days
after expogum@gﬁlbbmﬁ@gmmbﬂyem@fr anti gen bi ndi ng fragrrent thereof. In

anot her aspect, .t f, ath of a
T cell or a na ugrﬁg heEXﬁ?)P%t I{I{Q&ﬂ@é’{@&u%ﬁe rf%?%o 1{1%%%%3}19&%2& s'(tjl:ps of :
provi di ng eelllorcalakuralikilber (NIK)(celIl.I Tmopethe&imbldmﬁb‘stbpmf iprevidieg h Txellf ace; and
contacting t T.ce ] Wit t hat . bin tQ. PSE -1 on
the surfac& @%@H@"R’eisé‘ﬁ %‘5@;@“&@%@3%&?@% cop %‘“I%‘II%J'F@SIIQI‘I?S conpound
to PSGL- 1 Wilthta%rr@b}ﬁﬁcﬁlﬁ@t BhdsttB PSGLCROA th@&uﬂﬁ‘ée@ﬂﬂeTéﬂL@ﬂGK céll, vhgread
transducti on path %ht hat results in the death of the T ﬁ%ﬁlll NK cel | .

The conpouti bingdieg ofithe cRmPIndde ReELd07 th‘i"I%‘Iffi’G%"%‘r}i‘egrﬁept% BMCPYen 10
bi ndi ng fragiﬁmtuamﬁfcﬁ@é &I}@Ly ﬁlraﬁfewwsmhweah@ﬂaaetloceﬂwceu n one exanpl e,

the conmpound Is a m)noc onal™ antibody that specifically binds to PSGE- 1.
In one enbodi nEhe comprandwsdddu siehol metbed eansinelpdardn ansihedet agathe nonocl onal

anti bod ent _th n I I d d
a0 DO%) bty Bl PO S RSGEL L RlndBiityen | ndices
T cell or bismpaind.is i&ohmlmaﬂiﬂmwmmcplfmbidyInmdmod’SGicIluﬂecmea step of

d t he Li nki I LY SA. - f
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cell. In one_enbodinent, the T cell is an activated T cell. In one exanple,

the T ceI | of BBGLd aaltlmpmthwrfacepﬂhaﬁ&ﬁﬂef le, the Tcell is a CD8+ T
cell. 5 one ermgp &Ig@ﬁqo éH% H@h@&@aid&ﬂa@ésa Fin@lcifd (B TRRsAhaEg bhe

vi abi I| y of the ce il after thgﬁgont acl{tQ% ng with thge conmpound.

I n one enb(adﬂurdny of P&GLfﬂeaMdns mhmmcaogﬁ'teﬂ' csfl o deepdl, Whersinghe| ogi cal
ggt Il xl ;x ot %Iéqsg !1:@88% Endugc??%e gaaci %Jaksd@%&o pa%ngﬂg%% b ﬁ') %éalfh Stitfie pOMPOUN.

ntion features screening for a
nodul at or celf oRS&cell. f uncti on. The net hod includes t he st eps of : providing
a cell expressi rI‘I%Jone embodiment, the T cell is an activated T cell. In one example, the T cell

20 is a CD4+ 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 NX 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 PSGL-1 function.




PSG.-1 on the surface of the cell; contacting the cell with a test
substance; and neasuring the viability of the cell after contacting the
cell with the test substance to thereby determne if the é@%ﬁ%ﬁ%ance S
a nodul at orWE3BE63 1 function. 30 In one enbodi ment, the | udes
the step of detecting the death of the cell induced by the test substance

to thereby det efyiRenihbaimenl¢hd Blsubiit ANARNkSodY or iRGkEnditind! PSGL- 1
function. 4 WD 03/ 013603 PCI/US02/ 07498 |In one enbodi ment, the test

subst ance fragmentahereds ity specifically hiads to BRflad. Ir oneprample; thetesh fubsiange
specifically hi 250, - . he ; s a
nonocl onal ;Saan‘?{"g‘%?}"y“taﬁ%‘gtﬁ %’p%%tl #?ggPﬁﬁ@rﬁé%ngS&%?& eﬁxﬁ@%ﬁfgﬂgﬁngodi ment ,
t he et hoehettodlindedes tHeastept af gontbctingr thampnoriprahantivodp withb palagenithabody with an
agent that 5 binds to the nonocl onal .antibody and.i . s-1inking
of a pl dr aPinds tape pgppelonal ﬁ?ltﬂi%@ ﬁggﬁquuﬁ‘?éhesﬂgﬁsg@g‘m&r}?%ﬁcrg\* tp%f ?ﬁe%ne
enbodi ment 3 a},{;gengg;,mu{-fg@a ofdescdllhe step of inducing the cross-linking of
a plurality of PSG.-1 antigens on the surface of .the cell, wherejn the
cross- i nking lmm@oﬂﬁ@%i%wﬂwmwﬁﬁp;95{'&%&93{*!%{0%53@@1% in the
death of t . K : [ JeetlCvhedeth BB cred-liahed T cel | .
B B R e e R o

I n one exanp cell..lIn another exanple, the T
cel| is a GiBeesThesighal transdupionepatiovaythaftresuithin thedensiiof HeCelles t he step of
manuf acturi ng bul k | L] f t 1P NGOnd ekarhME He 2icking t he

t est sﬁ]@stance "hor}feg#g’?h%écné’ﬁﬁ??gFﬁgb%fgg{éaé?ﬂ;ﬁ?% car rni er. @5 . I'n anot her
aspect, thegsaQpestT etl. leadothersxamplesthe Groekhisra CI98+ & cebbpound that binds to

PSG.-1 on the s %;I?eg%%b%gpg? ,etﬁﬁe_ln%&o\fq@?cre'egthterggept%&%@lpﬁ?&hnégakconpound to

PSG.-1 on the uces "a‘signal tranSduction pat hway

that resul i@@aitiies BEthe €80§Ubs@hcel @ fIrnastiting tiestisuistamoe in oplsariaceutisallyof t he
conpound to treat autoimunity, transplant rejection, an allergic
condi ti on, aceeptabie cagliar. cancer. I n other enbodi ments, the 20 kit includes

| nstructg ons T Of, Liiind: Qi Ble ifBhrith RAARE Dlic hediidera dagpunded: bisgel n. An

advant age of thé rnvention'is It allows for the depletion %f T cells
and/ or t hao PRGLEL vrothe sirfzoembe dsiell, wherginghkg binding phibe compoundig P§FLaksoci at ed

ant' - pocL. o eyt §8 ae) SFRERF e Qo BUa pltap Rt AR Bihe Pea”
el evati on igaathhf thecP edlls and instrfdtimnsrfor @sg/of the compound to treat autoimmunity,
transplant rejection, an allergic condition, ora 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 cytoki nes such as 11L-2 or TNF-8. Another advantage of the invention is
that it allows for the targeting of a cell surface protein, PSA.-1, whose
expression _is largely limted to | eukocytes, and in parti T cells and
NK cel | s. 1%%?%9183’8, t he conpounds described herein do notp%%lﬁéﬂ@é&
significant | evels of apoptosis of other cell types such as liver cells.
The 30. t ar get i ngnless ctherwist defimed, MKtecknlita afdstidniifio tdrme usédNérei haveltide

i nvol ved i t spl antation rejection), for_selective, depletion, wthout
si gni fi can%";‘/e #’%ﬁ% a%ﬁgmg‘{} L}ﬂﬁ%@&p&ﬁy}}&sg%@@%y s&‘f}f @Qﬁgéﬁ fe¥hishses and
danmagi ng othiseinventiga belsy Bt Althougbmathd@sindehterfdlAdiAhesredhivale toMbse

I mmunosupp essllg\él ? ent %%S%nog’/ 013603 PCT/ US02/ 07498 "Unl ess ot herw se

defined, af3s{ fan élf‘ﬁPﬁaF@etoéFqs(ﬁ“&J%f_éHe Wé?@i%, srilgblet he  sane
meani ngs asmeMBIPMDMAMSE & a0dribya ﬁéﬂ&ﬁ%ﬁ&u@ﬁ%h&?g éatéﬁﬁ'agpiéapoﬁé‘? art to
t hods and nat eri

which this invention belongs. Although al's simlar or

equi val entPatents, ged etheryefeeancesorieriioned hereianrdiscarpardtei by r¢ferepcsintthaie or

testing of_the ifv | ' , thods and nmaterials are described
bel ow. Al Ien%lE%Y'i ic*‘a‘??%?@“ﬂa e%’f@%nglﬂaoggttﬁeow ?enpspngr:Tlg’ﬁ?téo,n OBWFeﬁ“

r ef er encesadditivinj thedeschibedmateriale andinethpdy @t ethsiyti ve®n®y 1dGLe hét ihitbided
entirety. tI NeqaSE of a conflict in term nology, the present specification
will contr'8°HU%&qdition, the described materials and nmethods are
i11usti@tive orbgesfestul endiativahtap@deud intentbs winl Bl bgagkn &BmGhdier features
and advant ages of the invention wll be apparent fromthe follow ng

det ai | ed Jeﬂew1n§t¢taﬂech¢rdcrﬁm>n@mﬁrtbﬁsc.lalw ef Description of the Draw ngs Fig.
1 depicts the results of a tine-course experinent that investigated when
15 activated T cells acquire sensitivity to TAB4 (an anti-PSG.-1 nonocl onal
anti body) - medi at ed apopt ot BrieEDegeziption ¢fithe Drawingsi ct s the results of cell

surface biotinyhaty on. 'Egmlm?r | pLtation. of .t antigen.recogni zed by
the TAB4 anti b?)%g'.l (%?lé:?srlge}epl C %tﬁﬁé’e&;euk%reégés}f%%mg}a?ﬁwgsqigg%ﬁ-wfegnt i gen on
spl eenl¥D4etiVatedTcells acgdireGadsitiVityw TAB4 @nbhat-PRGIe] hidnocloghl bititmdy)-s. Fig. 4

depicts the ession of the PSG-1 antigen on CD4+, CD8+, and CD4+8+,
and CD4- 8"m?‘ﬁ§}%éliﬂpé°3‘.° signals.

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
CD4*8*, and CD48 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).
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| eukocyt esbiotogidabsamplowhetitherressace; arachwity efviaeells it gesitefeukocyt es i nt o
inflamed tissues. PSGL-1-nediated binding of T cells to E- and P-

PSGIL-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 prir_nitive human CD34
hematopoietic progenitor cells. Through its ability to interact with selectins, 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.

PSGIL-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
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al . (1995) 53117%|\64°hmewéﬁh (@?Q)QMGCh%m hlman(cwg@?9® J. Biol.
Chem 270: Ellgl4égemﬁé)loﬁ%r476.econbl nant production of PSG.-1, the sinultaneous
t

expressi on of
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 in vitro screen of modulators of
PSGL-1 function on T cells or as an immunogen to prepare antibodies directed against

the protein.
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i i an anti-PSGL-1 antibody, such as the

anti - PSG_- tibodi es. | n addition, :
TABI4 rronogil“sbﬁgﬁnloﬁ ‘!?'Bzwboé&rfa% IH%eédo Pify & BSGL-4 pPiseeptidepg.ypBYELAe, e. g. ,

a PSCL- 1 IpgifReadd ifes nBrubdl SoffBiniiiidh, WRBE BT Bllascllll SRihAMJOER, be used
I SGL odi es’

as an imunogen to.  produce additional anti-PSGE.-1 antli n anti body

of the i nPEMFRAIGtmabwntiPSShdcanghedies. pol ycl onal , or engineered 15
anti body that apemtibbdiAlfitie Aivafin Qnﬁeaﬁﬁxlgn&]&aﬁ)%é)?ﬁ?o%%g&ggﬁ‘ﬂs%at' body t hat

"specifically binds" to a particular gen, €. ypepti de,
will nbt astibpsly shat ispacifically bings toePSGLAipotypeptidet Har amibbéythaes i n a sanpl e.

(eg,  an RERM B 36 prfult GRigll ie oRah-nobipeptid. PRUBRC Fom by ©
cont act i ngubistemtipldy sepegniecss bivd 8 othet BRlecales M athpdd) drhus, 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
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ot al . B3 1pafioyfEE Mo B 36l icnbe colbd bF prp R 7 ) 5000 <
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obt & ned’ HEAAERRER Kehiér B AEHPAn ABIRFIS BTSN FBaR00n | boay
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et al.. NaLir e 2°%ioe Nat Acaddci URA 8072036 [ [6431), meci the BB P hybrszloma

technique (Cole et al., Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc.,

20 pp. 77-96 [1983]). Such antibedies can be of any immunoglobulin class including IgG,
1gM, 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
mADbs 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 individual 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
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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 PSGL-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
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and fragm%?%g%gﬁb%gﬁsbehﬁg@gﬁggﬁﬁ le%&o?rép?ggndsf t hat bind tf) PSG.-1 and

nodul at e arandah oypartibllyf dagenératn, diredicd phesphopephdiibraties; Sorgyansg ¢tisb dCelkbr ei n.
Such conpowh | . Jm b ed ' uch as, fo
exanpl e, sﬁﬂ@@%@&%@gﬁeﬁ %ﬁ“ﬂ%&g‘tﬁ% iﬂrx])(f)[%;& F’l’ Pﬁt’l? %lgﬁtﬁ’g&ﬂr)r]g%@gﬁlé of rando:n
pepti det5 1Rurhiritedr artisididiypicnchimaric.or siNglewhain26db@ties] aBidHAD, Fiablgandn et al .,
Nature 354:84 [ 1991 and conbi nat.orial .chem stry-deyi I I

| i blrJar y maggb S#Prfis"%quﬁgm(%‘iﬁf %“86?%%%‘%“@% ﬁgglé%qq%@?%gﬂb%gﬁglégp? |r des

(1 ncl udi n.gorgmg oPRfordahi¥ihélecdle®. members of randomor partially degenerate,

di rected phosphopeptide |ibraries; Songyang et al., ] . .
P P Ot%clp compounds which can be screge}l/ed 1% accordance w%?l tLe 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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72:767. [1993]), antibodies (including, but not limted to, polyclonal,
nonocl onal , 15 humani zed, anti-idiotypic, chineric or single chain

anti bodi es, and FAb, F(ab')2 and FAb expression library and
epi t ope- bi NP 143 gnent s thereof), and small organic ortPlEjﬂggg (;rﬁ%;

nol ecul es. Ot her conmpounds which can be screened in accordance with the

I nvention e ﬂ'fcl\ﬂ;ﬂg 8in8Gbr ddnibdues WRich BRllto 8 PIGLL Cpiordieand @aset hat

af fect an r%dé%lﬁv&ll’]ty 0 tpﬁ% m20 %Séﬁ_%-l protein, as descri%ed herei n. Conput er
nodel i ng dhetlisispletion ang/aréedngeTsgll@Bomesiti t i dentification of conpounds, or
t he i nprovenment  of dy | L g B S ourldd @ipabR b FRetab i PSGL- 1
expressi on or g%t%ltr\?% {;‘%ﬂﬁ%\?ygga‘%@ﬁ?%@gg@uchﬁ?corrppgund or corrpge(;si tion,
the acti watlsPSGh-1dor a doynaimef BS@L4ljleGoinpownds idsnidfiedamay beussfldor m ght
typically be a bjndi Site 25 for a natur nod f i vity. The
AR S e N U U o S
for exanplige trfdiRABRtdR BordfidhR sidhi o aBRfMENACSiseikespemispHatiejection mllergie

nucl eotide sequences of nucleic acids, or fromstudy of conplexes of the
rel evant obsepesgranddrcellolepyed ¢anesiswi th its natural ligand. In the latter
case, chem cal pQar, XsbRY%r HeYalAb LAY B RithafyBRIIpOERIsGRM bkl dP8GILD find the
active site by '];f‘h:gr?gl ﬁgﬁ\)/(\),ﬁere 363 on the 1Pacﬁ%t he nmodul ator (or ligand) is
found. Al tinvelués memong b ectioromixtue oh PPELd, @2 domain dsssefhandific f&her at i on of
compoupds whi ch coul.d_alter. bi el i QI FEIRWSRe BAS ESfipdnbRE 8 | es of
known ?@Oncggapﬁag,uq#gfﬁgfﬂﬁ’gsga u?glgmbegg hcgt?ls or synthetic chenicals, and
bi ol ogi cal jniere bid/sind, TriédEnRAH 4 aapleRGhidiIeR boRATT edandier detestediindieudi ng

proteins, for, conpoun | bind to,a PSG [ T cell
depl eti on f&?ﬁi‘/"&r’“’?‘?‘l‘éﬁa&é" %It’@rml SPEEEHBSSE Fan vﬂﬁ‘\’ﬁ%&%g? g e%égaalb;%ﬁce desi gned
to identi féér&ﬂfﬁ%%?ﬁhﬁs%%@'itﬁatﬁfns it'Th prefaiblo enviloya RGde torepordivpmai n of
PSG.-1). Conpounds identified may be useful,  for 'I-S exa({f}%et, tjn nodul ating T
cel | acti viotadompiniefRSGlod fused o heterolpepyr Rrofein orpalypertidy tht 5 oPhe treat ment
of conditi ' o 0B8R Bolalib bR ARtIAELeMpleRtic. Bl | er gi ¢
di seasgg, g@%"‘%"ﬁ?@é@#ﬁ%ﬁ%gﬁ%ers. e principle of the assays used to
i dentify ccapbeunidised hat bind to PSG.-1 involves preparing a reaction
m xture of PSGA,l (or .a donpin t W8y bEwhys. B6 &QABRYBAE under
condi tions and 1ot geplp%ssgﬁé%g?géﬁ&{%dgﬁﬁgw the t\/\sg'co onents to

method to conduct such an assay involves anchoring PSGL-1 protein, po ypeptide,

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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I nteract and bind, thus form ng a conplex which can be renoved and/ or
detected in the reaction mxture. The PSG.-1 species used can vary
dependi ng upon the goal of the screening assay. In sone gj P 1t s
pref er abl e W@0¥H0Sy a peptide corresponding to a donmi n%g?wggé_-l fused
to a heterol ogous protein or polypeptide that affords 15 advantages in the

assay SySt(ﬁEﬂgﬁﬁegfondea%ﬂ kdHhin insrRblIliZedronahe §d)d sufaee. Thewdetentioplofx, etc.)
can be utiliZed. The screening assays can bem%ﬁg%gct ed i variety of

a

ways. For asuaigres anahoeed opghenlid suriacs san be a<sg é’égﬁk}mpﬂ\?&“@& anchori ng
PSGL-1 progein, (NeTE ' E 34 G18-15eRIdeinB detectidheof Tl
substanceo%vﬁf’rgt%ggﬂgyggﬁghggémggﬁﬂ%é&j@gﬁoﬁg P GL-lezo /test conpound

conpl exes janmdbtilizd auth¢ Sefasoinditan thabcemplexes werrifosned- n\Whegdh& j on. In  one
enbodi ment of sych a.nethad, . the PSE. - ) 2B b whsedt 0 a

sol i d §ur?fﬁl’:‘8‘,‘3¥1ﬂﬂn'frﬂ’é’°F’§§%d %’8}?83?}%5, Hovt\ﬁﬁfeg%&?}g&’not déllre\gthlgl?bgd, .rr.ays be

| 'abel ed, ejotdaict éﬁmllﬂeidsmcmuﬂdndm arfky e.d. usprzedabaled antibodyipeeiéie Ton at es may
conveniently be utilized as _the solid ase.. 25.The anchar nponent may
be i mobi | the@eevispshiorndayegbilized B?mBWQF@?ﬁant‘B?%yabrhwghfnsay %dﬁ-g%t@\?al ent

at tachment . gRY4 B AGCARRLSRAIPY1BHEPh- BoRKbDG)! he sol id surface with a
sol ution o*a e protein and drying. Alternatively, an imobilized

anti body, pref eAltbingtivelyyarrcastiomedn néustRd 1n @ liguidphase Bie B36HORr ot ein to be
i mmrobi | i zed be us BicBmpRxddRiceb] desuikgae. The
sur f acdd nﬁvdggtxﬁ?p a;?@%oéﬁnégﬁgﬁé%\%ﬁggﬂg’% stoir)e)c_(l.s I'n _orde% to %‘gﬁduct t he
assay, theifgobiNaebartiboeéyglspecifip GordtSGli-¢ pendelacpalypeptide. Perside S8TUSIORS ace

contai ning the anchored conpqnent, After ' [uSiok ORlagiR1ed
unr eact ed PENFIBABHEIes: FRTPARGILIPY Y 1co%1%ﬂ\%g§sﬁ?rﬁ%r§ 9‘&3‘&’2? fl}'conc?i tions such

that any 1§n&ﬂ8d?§é&l§@ﬂﬁ 1R Glier c SOpdR#YEBhe possibisaesples tendeteqli anFharedhai n

I mobi | i zed on the solid surface. The detection of conplexes anchored on
the solid somplgses.can be acconplished in a nunber of ways. Were the
previ ously non-i ﬁ}gﬂ&hb@gﬁ‘&n%@a%ﬁ% cirSbenised tridentigl compandethecinienart of | abel

i mobi | T7zed on € surface indicatés that conéol exes ﬁre Lorrred Where t he

5 previ ous kyitrREGL i this zad celbHnesiibatexprgss Gl ¢0n g linesfhat igve REFPY ect

| abel can be use t o_det e deanvidee asysface; e.g., using
Bﬂye%%eceﬁdﬁg%%@?@S@L fcﬁ%@? C sod a gy ;

a | abel ed &PFHS the previously non-i mubi | i.zed, conponent
(the anti bqﬁwcuiaﬂytugéfm forrayalimting thedundtipnal 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 n

25 an individual, 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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| abel ed or indirectly |abeled with a | abeled anti-1g antibody).
Alternatively, a reaction can be conducted in a liquid phase, the reaction
10 products separated from unreacted conponents, and conp ct ed;
e.g., usinYQH01368obi | i zed antibody specific for PSG-1 lﬁ?ﬁ’?g‘u’zﬁ?m

pol ypepti de, peptide or fusion protein or the test conpound to anchor any
conpl exes for nﬁdxeicﬂmﬁﬁthndkhﬁjﬂb@&‘ﬁﬂmﬂatbcafmebaénteambdmmwyr' ifyratigreby injectiéror t he

ot her conponent of the possible conﬁlex,hg,detgct afhored. onmpl exes. 15
Al t er nat i ViSF gxampls, by Baltis HUGRIORPE CORINUONS IpUsIgny 5O qof {OrIWRHOITYY ¢ hat
interact yi %ﬁn’&iﬁt&-& doPm Sfof! d. il AfSsuldshitin SNRI-86s% chifhert, or cel |
I i nes thatmﬂgeg een geng igél1y gﬁgﬁ%eéredﬂfh express PSG.-1 canwbe used.
Cel | basedwitls amadied presersiativee (Thachypesiiicng mayy dekesyeh AYSUSRESIOfhct | onal

ef fect's of _a comound, | dent i} ChhtREdofHRNRb, aghits

exanpl e,5 o) i ° S’@B#ﬁ'glﬁlr?g?:{Hsélli)ld%gatqpéﬁugédﬁgé%gﬂﬁg%g {)ts %0 abi_lﬁli tgy to bind
to a PSGL-suchaosuependinighstalsilining andlocdispetsivgngontst édtemativaly, the getiagi ity to,

e.g., induce T cell apoptosis in.vitr roin,viv [ s in

i Tro or i IEiFG: copiba et e robsrspuRor s At iRe dhferbrle ' O¢ ' Che
pr esent inﬁaﬂgbﬁ@gﬁﬁﬁagwakLQkﬂﬂ@uﬁmﬂUne response in 25 an individual, a
phar maceuti cal "conposition containing, for exanple, antibodies, smal

nol ecul es, or other conpounds that specifically bind PSG.-1 pol ypeptides
are al a feature of the invention. In a preferred exanple, the conpound
functions as an agonist of PSG.-1. Pharmaceutical conpositions for use in
accordance with the present invention 30 can be formulated in a
conventional manner using one or nore physiologically acceptable carriers
or excipients. Thus, the conpounds and their physiologically acceptable
salts and solvates may be formulated for adm nistration by a variety of
routes of adm nistration. 14 WO 03/013603 PCT/ US02/ 07498 The conpounds may
be fornmul ated for parenteral adm nistration by injection, for exanple, by
bolus injection or continuous infusion. Formulations for injection my be
presented in unit dosage form for exanple, in anmpoules or in nulti-dose
containers, wth an added preservative. The conpositions may take such
fornms as suspensions, 5 solutions, or enulsions in oily or agueous
vehicles, and may contain formul atory agents
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such as suspending, stabilizing and/ or dispersing agents. Alternatively,
the active ingredient can be in powder formfor constitution with a

suitable vehicle, for exanple, sterile pyrogen-free wate use. 10
15 WO 03/ OWBB18F/ US02/ 07498 Met hods of Control I ing a SherfiRif e

| mmune Response and Depleting T Cell Popul ati ons Conpounds such as those

detail ed iVMethb@s STRBBIING aTSSElY-Medinseay lirmche!Res@inse eeti , for
exanpl e, in nodulating a biological function nediated by a PSA-1 5
pol ypept | #@PElsHOBY for the treatnent of disorders associated an excessive

or unwant ed i’@&ﬁi%uh&‘s%@l‘i‘ﬁ@vho?e dhtailed in the StreeriRtlistdy8 detoiibEdRertiagiONS €.
These conpounds 1 nclude, but are not limted to peptides, antibodies and

f ragnent s behsefsbffor exauipls: imanodiajiagiadiolegiagl Sunrtion pediatadiby BXPlpdGL- 1 on the
sur f ace, of T |l and | e ' t AT ol r=ive t results
in the de %&ng%@d?brg(gltﬁg&%hﬁg&@tf %%gisdelgf"{st?(ﬁga 10 ie%eegﬁi?iégn op%n:&c?nal Iy

i ncl ude t Rennaeidirksponsepé.gaa TroeHanddiard inynagardponsea Thesechompoundsandudss s -

| i nking of PSG.-1 on the syrface . of. a cell. T COMpo ctj bed herein
can be us®y qﬁi‘%ﬁ?“?&u&%ﬂ@"%ﬁé‘r@fiﬁs F?fgﬁﬁﬁé‘bqngﬁetp%fﬁo O?Hlﬁgcﬁﬁ%%géa leon of T cell
activity i&ntRahdotat bifeo sG] 2bh thelsatrhed ofaNetiltandimiucasigadin be treat ed
w th the conpounds of the invention include atiltcﬁ,qmrrgegﬁ (glg ases,

t r anspl anttransglection pathway thet rgpilisdp dedead of hi T ge eG4 N®15 cancers.
Exanpl g o ook - il STl ks Winking et @t indB&sithelcrognpounds
descri ggd ' ‘é%lg{l&ﬂ % hgﬁagﬁggﬁé‘a&r‘dgﬁh@tﬁl I m tseg tg, E?l abet es nel | irt us,
arthritis linking ofRSGL-1onshersarfareiofzarachy The sompenpdhdeseribasddicrsi® 63bPear t hri ti s,
osteoarthritis, and psari.ati r - 11 L i Q34 8esired.

encephal on}ssATY A IOFIHICE, %%ﬁngthgrdg{’/\%géd g%eélpg%}ﬂghloggﬁgﬁ gétg\{l Z%getsggi s, 20

aut oi Munepiyalaglidef costitiomtthdtican bé medtaddiitlytha compennde ofrthe inveatiemd

eczematous, dermatitis), psoriasis, Sjogren's Syndrone, ohn' 8. disease,
apht hous uinekyde aptojrmune di aﬁm&eﬁl&éf‘dg , %?@?@ggﬁfﬁﬁ%t@ﬁﬁﬁg@ dé?géﬁdz I
di abet qg;, éﬁ%{.ﬁmmt ory bowel diseases, ulcerative colitis, asthm,

ma

allergic ast , cutaneous | upus erythematosus, scleroderma, vaginitis,
proctitis, drugExemples ofsenditiensthatgan by Hpaied Wl’”ég’(?taf‘ﬁ%g?:'q'éi GOTHR o

| eprosum gt gh HTAAGY R v af¥lloPlifhiea R AABKEI MeMels! dritsiis Gattugingecr ot | 21 ng
henor r hagi ¢ encephal opathy, 1diopathic bilateral progressive sen_s,ogl neur al
hearing | feamatoid auritis, javenile aheumataid awhritise Pyteqaribiitisa and PROBIAMG #heitis),
thrombocyt RTtipI& sclerosis, encephalomyelitis, myasthenia gravis, systemic lupus erythematosis,

20 autoimmune thyroiditis, dermatitis (including atopic dermatitis and eczematous

Me%%odosum 25

dermatitis), psoriasis, Sjogren's Syndrome, Crohn's disease, aphthous ulcer, iritis,
conjunctivitis, keratoconjunctivitis, type 1 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 xXenogeneic tissues) such

as bone marrow transplantation, liver transplantation, or the transplantation of any
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pol ychondritis, Wegener's granul omatosis, chronic active hepatitis,

St evens-Johnson syndrone, idiopathic sprue, |lichen planus, G aves'

di sease, sarcoidosis, primary biliary 30 cirrhosis, uveiti ol ge
interstiti &Y0PUHFO| brosi s, graft-versus-host disease, casl@gnféﬁi/ﬁéso
transpl antation (including transplantation using allogeneic or xenogeneic
tissues) s ROBEerPRE Sl al siBpis RlIeRY AAIR) and TuRI nédplasmilsact &t i on, or

t he transp#g%t%{?lg(s)n’o rgﬁy 16 aV\D g%/ 0%%03 PCT/ US02/ 07498 organ or tissue,
al | er gi es lsukehizssandfagpyraplemagr gy, AIDS, and T-cell neoplasms such as

| euker as and/ o | IROATA She ik BFLAks0A 1d pichd Y BElisitRiin £ 861 e used o
deplete T cells k1‘eroma cel popul ation, either in vitro or in vivo. For
exanpl e, apdpulation)eithbr inairpd er idewovEdr dxamplean biokogicalisampl.darived fropeandepl et ed

of T cells in vitro by contact.i fhe s I i I: =1 conpound
descri béd ndividual C%&i%ﬂ‘ﬁﬁ%ﬁ%@&‘ﬁ&‘%ﬁ’f °“ia°§nP%Q‘°-%2‘Pﬁ’EMﬁtghpa§§é‘Ht. Thi s

met hod canpdigr Y38fdpoundddcribedherin, Optistally esgetheewithaicolssrinkinghgemon- T cel | s
in a cell population as well as by reducing or. elim natjrn T cel b activity

froma cel Thiposthogicenhe usefuling, Pwtlivingfpr sheensichment o€ no-Tohls BALEl ce of
the invention, . dUe 1B tivityirbinagel pepsiawpe of the
i nvention Poﬁ%}f‘ﬁ%ﬁ%ﬁﬁ%gﬁ%ﬁ%@ng% el%%gaﬁrqr%% eguﬁ: Prepaergti oneo?ﬁgn Anti-T Cell
Apopt osi s I nducing Protein ("TAIP') Mbnocl onal Antibody A TAIP-specific

nonocl qQnal antihody,was gen Ei:ﬁ]%t ' : | ahot R he f USI ON
met hod Bof Kohl eéHawmglgag é{an&’fe?fg%) u%%)ggtg%h?gﬁ@rr\lalrrhg? | munol ogy

6: 511- 519) cérRtriedadunsitiag thestopdaiithesaventivn inganyesay: ed ant i bodi es. 20

Ant i body-producing cells froma hanster injected with Concanovalin A (Con
A)- activated Balb/c spleen T cells were fused with a nyeloma cell line to
forman antibody secreting hybridomamplee two popul ations of cells were
fused with polyethylene glycol, and the resulting antibody producing cells
were cloned and propagated by standard tissue culture nethods. One

hybri dg{? geéé‘#%ég%tf%%{gﬂio?% AR HNESPAPEStbESmdaEnS BRkeR et agpPmpnocl onal
ant i body, F . at was ablTe to rnduce T cell apoptosis in
vitro and oeloaalAtitboly i n vi vo. The protein recogni zed by TAB4 was
designated T cell t osi s _inducing,. j TALPY IR dvefiiB6) and
BALB/ ¢ mice wer @rﬁgﬁgﬁ’ﬁ@ﬁqqﬂﬁoﬁﬁyﬁﬁd&é@ﬁ%a %Bayr'axil%ér or, ME). Syrian
hanst ers Wenewh U1 fiiafoadndticisiof KehlénamieVilGeind(1946) Eurogean fenrnd k|

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
75  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).

" CS7BL/6T (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 supematant 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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30 Taiwan University Medical College. Concentrated cul ture supernatant of
the TAB4 hybridoma was spun at 20,000 x g for 10 m nutes and the
supernatant was diluted at a 1:1 ratio with the binding by 1

sodi um aceMR B0 5 0) A protein G col urm (approxi mat el yaiﬁlﬁ?m{)% vol une)
17 WO 03/ 013603 PCT/ US02/ 07498 was washed three tinmes with 3-5 nl of the

bi ndi ng b%zfsevl’/asha&‘ﬁ‘xré‘c' tﬁﬁés&ﬁtmbhﬂro@theﬂj;lﬂtﬁﬂglmfﬁdilt Th&SIehledidlﬂdnéo the protein
G colum and the flowthrou was col |l ected and rel oaded t | um.
The col umumamts\ﬁ@domeﬂﬁogwwtm%qo lyrpe anf tha oy -thirueh was g ﬁé‘“@ound

ant | body V\@@F&&&h%ge%m *?ﬁ S aé"’lv%i’heévs’ﬂh@ioﬁlll‘gft%ﬁfnﬁﬂn@bhﬂﬁer (0.15

M gl yci ne- on cont al ned of the el uted anti body
and the edndttieelbdumdantioodywess ehnlqdfscbmmetawlmmuwrthﬁ rpll-q>ft§l}c ghationdptfen®l 1 n

the. ant SooWhetRREHGLaEA sl facorionlaa ot o g ahffiaiheyon! 21 7! 19

three tinegued flabi@ewiddisitdds n&ﬂt@hpldib@ln)dﬁing eachPr ol fractionowitheS@ ration in the
anti body sanples were determned with the proc:edkjﬁe éoedescrl b

Bradf ord umicrlitensof BiM TRsdH @y o &1onF1agtions cpripiBingAps a YPVEE PO anéx anpl e
2: Prepar ajhy ?E‘ed’icg afhsMP UG SHHEBREPHG threBmANE ik e foh@acmdidly@st i on and
0 e

Enri chnent I's Mouse spl een was imersed in 8 s bal anced
sal t sol utProtein e@ES)trationsn thepntiBpdyissrpplas werelsielprminsd “1'@ t%&f@?" ‘-‘1 D,

transt o' %eg&i’be%b}y%ﬁhf g&ﬂ&@@y% kg@gr &?%ﬁaz)aalqmwéhl@st CcA90 x g for 5

m nut e upernat an I scar nd t was resuspended
in the residual buffer by gently tappi ng the wall. The cont amnating red

bl ood cel | S (RIiSC)2 | ) ‘_ ) of . BGidyaigs buffer

at-room ZOEﬁmnag,pr@elpsnd rap| d quench| ng W|th Omnm of HBSS. The cells
were pelleted at for 5 mnutes e.an ded in
RPM nedi um ThM%ﬁﬁﬁ!%ﬁ?Pr‘%Pi"Bﬁ“s%’d‘ &/%Bﬁﬁa?’ﬁﬂiswa"f% palt so “Pﬂ@ﬁﬁ? ure were
det er m jged h/*}ni% élﬁ&ﬁﬁx"s@ﬂﬁtc%ver(sﬁﬁrﬁ%isﬁﬁed 10361 B bdnefubdimbg (@asehr)]T ypan
bl ue excl u§ e spleen cells were adjusted to a fln&m alTpgl tratlon of

3 X 106/ m and spunRPRA0 X g@nﬁemrmm ahke TPEEAtIBtWES ¢iscardzdan e final

f 2 A |
supensi on"aeswendadi A RL byt by Rebit Gpfink U el ‘°C°“‘§@ﬂia§"‘ﬁ%r a 10-cm

culture di sdil Hiddd ¢ells RBO) waredysedbwﬂwtaddman og 1@l 05%3@128113 bufferd0.6Mur s before
harvest| ngNI-I-EPZ(la Oal(:’}l{/IV'IarEs?lgasg,p ![—IQFQS)? olll wed Ly gb‘ﬁ%‘n%%u%gﬁén a%}c?o(iin T cells, were

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 mi/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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resuspended in 5 m of HBSS and carefully overlaid on top of a 5 mM 55%
cushion of 30 Percoll solution in a centrifuge tube. Care was taken not to
di sturb the separat ed layers. The cells were spun at 1, 98PyXse/dss 13

m nut es at WESBOW®P%out the brake. The enriched T cells were co(l ected from
the interface of the two | ayers, washed twice with HBSS, and were ready
for experinents. 18 WO 03/013603 PCT/ US02/ 07498 Exanple 3: Apoptosis of

Acti vat ed gl , 66l I vat I ) see Exanpl e 2) were resuspended to a
final con(,*-é;‘ﬁmt%‘i ok o o) S‘!ﬂr ﬁ in RPM medi um containing 5 ng/m
of IL-2, and t Aetivaed Tictls ((semExaﬁipleDvl'cge rebAdpnded to @tfinal ddaGentatio 6 Ng to the

condition 1. TABLE eriment_groupsTreat nent* Negative
control 3 33? Im %HF@F&%S“@WWOWH%QWIMO td}.os 30d treates wisheanirelly
(anti - angg rAB4, @ atRBH3 dd8drting 14\¥RE cb@ﬁ&rﬁrshm ipTA 1 IL-2 3 um
cross-linker anti body (anti-hanster g) Positive controll ug/m anti-CD3

mAb 5 ng/m IL-2 1 un cross- Ilnké'rAlbhEllbody (anti-nouse | g) |*: Final
concent ra@( éhxﬂéntbfb%pk‘es' grated— reage! tm@p*Thc freeh-t Af ter an i ncubation

period of 24 1o xteft—o optoests—+h—each— cul ture was
determ negé%%nvr?gfow%l Bgf cif\“ﬁ‘g Isg assay. The treated|cells were 10
transferrfed to FACS tubeéﬁ rcm# vvasrlled t(vm ce with ite-cold FACS

sol ution 3% —fetal—bowi g BpLibody; (AnH-Bapster Igh| PBS), pel | et ed at
200 x ¢ ~ The cel | 53 Ugm %W%dwlnlce cold FACS solution to a
final concentration of 1288%\-2el|s/ni. For staini ng,|0.1 m of the
resuspended _cel | s wer e nBusmigaskrlivkes ansibagy{anti-hamgier Iebhcent rati on of 2

ug/ M andPesiéye ¢antrabat ed! ag/mi@nii€Q3mwAdark for 20 nminutps. 15 Finally, the
stained cells were washg8ngimldb-2wi t h i ce-col d FACS sol ufion, resuspended

in 0.5 m| of FACS_sol ut i|bngamdraas-ihler adtibvady{arBDmotéé Ik) ojv cyt onet er (Beckton
*: Final concentration of the designated reagents in the medium.

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 107
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 TAB4-

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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not induce specific apoptotic T cell 19 WO 03/013603 PCT/ US02/ 07498 deat h,
as compar el aii :tﬁfgr%lotngﬁ% AR A LRSS ﬁ%vgg,fe?én! t¥flSIS%ngr 2| Anti-CD3 (as
positive conlro nauce after 48 hours of
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(1% fetal oN] éne St e‘“%B%%‘gBm *ﬁ%ﬁ%%lgoaé %§ﬁﬂpa§5ﬁ}ﬁmﬁt Theo x g at

4C in a FAES wetbeespbndenin icdbdd FAEE'sSluWBﬂ%ziﬁﬁbl%@ﬁébﬂﬁrﬁ’udnrbf'lgcer(ﬂm d FACS

solution to concentration of 1 x 107 cel and a 0.1 nml aliquot
ufhensta

of the reé & mplaligpot.of theresuspended MF@D%?A@@QPS@GICQIO Wasiuseshch
assay. 1FOfoSER By SB!sDithb sulififig, ROHABERAR %aaﬁh ABbARMY oBferdt CONL r 0!
hanster Ig at a final concentratlon of were a 0 the cells and
t he mi xt umamstenkeras aifinal ¢omecentration a2 1giml S@remdldml msthc neltstmdd&nhxtufése cells

were wash b for spleen
cells, cyc fééﬁg@%a\égrﬁﬂugﬁ?%f %&tﬂu@%&%hé‘ﬁ kbgge C?Sl% weé? Wiaﬁ edl‘i’P 1%‘b‘r‘ff’ugat ed
ant i - hansteld RA(’S amtthéicstainag witht €1 fafkbleeﬁﬁells cychrome-con_]ugated anti-CD3

co. col o e (o ReRED it i Rty SO EE conl ket ugated

anti - hBﬂTst(HJSIGIDMCEElQI&Dmlb@aI—NK/IaMJEMEBB afiibdy (2 RERAIPICIODIEGESd anti - CD4

ant i bodi es ]ﬁ: z in 100 of ice-cold FACS solution. The reaction was

per f or ned °% /ﬁ,égﬁﬁl Qs ﬁﬁ“h@t)é%f thymysicells, §3FG-comjugated gnti-hatestesdgiBied cel | s

wer e washeghih t@@aﬂﬂtébslm OhrimE Art28D4 2B G4 1 m of

FACS sol ut [ onguand anal yzed C\?\ﬁ t hmB%%S%&#‘fow cy#%ﬂ%‘% er %?Egﬁj@t%on B cki son) .
ul of ice-cold FACS solution. The reaction was performed at 4°C for 30 minutes in the

dark. Finally, the stained cells were washed twice with ice-cold FACS solution,

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* T cells and a
fraction of NK cells. Most of the CD4", CD8", and CD4*8* 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
ovemnight 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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Figs. 3 and 4 denonstrate by FACS analysis the distribution of TAIP antigen
on the various subpopul ati ons of splenocytes and thynocytes. As shown in
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were rehydrated through a 100% et hanol - 90% et hanol - 85% et hanol - 70%
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hanster 1g (1:20 utron) was ad € sectrons ana rheubati on
cont i nued rmpveathe primarshanibody, reastedwithrip250adiluteel alkadine phosphisasei ght ) . The
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pri mary a\rll‘\%):ﬁ%] 5%& g(r)éeig?:ttl'gan\ﬁe tie T%Zgﬂ'l%afeﬁ &En Eo(ﬁmhtFHF]iaﬁ’éé B’ﬁgg'ﬁ“raﬁg% e-
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wi t h BCl P/ dRfios db®bimAbBperafird o 90 midutdsaR el AL eTRd sbfork WereSPaghbdut es in the
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for m crosgRRYl-xylenes series, and mounted for microscopy.

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 x 10’ RLA31 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 m]
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-HCI, pH 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
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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 antj-CD8/CD4/CD19/CD11b/pan-
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(64. 7% reduction). 23 WD 03/013603 TABLE 2 PCT/ US02/ 07498 S | een x 106No
Nor mal TA-B4- Depletion TreatnentHanster |gtreated(% Total 12393.310514.6
S llenoc es CD3+ T cells32.828.412.462.2 CD3" CD19+72. 253&;,% So7kbe8 CD3"
NK+3. 62. 41 D8P | pheral Bl ood Leukocytes No Normal TA- B4- I%epl etion
Treat ment Hanster Igtreated(% CD3' T cells36.7 %36 %l. 1988. 8% Th nus Xx
106No Norpmml TA-B4- Depletion TrealABhERanster |qgtreated%

Spleen
x 10° No Normal TA-B4- Depletion
Treatment | Hamster Ig treated (%)
Total 123 93.3 105 14.6
Spllenocytes
CD3* T cells 32.8 28.4 12.4 62.2
CD3 CD19* 722 534 72.9 -0.8
CD3 NK* 3.6 2.4 1.80 50
Peripheral Blood Leukocytes
No Normal TA-B4- Depletion
Treatment | Hamster Ig treated (%)
CD3"Tcells| 36.7% 36 % 4.1% 88.8%
Thymus
x 10° No Normal TA-B4- Depletion
Treatment | Hamster Ig treated (%)
Total 94 229 45 52.1
Thymocytes
CD4* 9.3 28.4 10.9 -16.6
CDg8* 5.2 7.7 3.6 30.3
CD4" CD8" 73.8 182 26 64.7
CD4 CD§" 5.6 10.5 4.5 19.3

5 (representative data from three experiments)

Example 7: Anti-TAIP Antibody does not Induce IL.-2 or TNF-ot 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 IL-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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Total 942294552.1 Th oc es CD4+9. 328.410.9-16.6 CD8+5.27.73.630.3 CD4+
CD8+73.81822664. 7 CD4" CD8"5.610.54.519.3 5 (representative data fromthree
experinments) Exanple 7: Anti-TAIP Antibody does not | nduccf, Jr)&fsgznf/bSTNF'a
Secretion P03 ce (H-2d) were intraperitoneal |y injelrad vath 300

m crograns of TAB4 or control hanster Ig. Splenocytes were isolated 7 days
after i nj ciomhung responses swetl as tibseasssoeiated mithrantoimmand dis¢agesdndh ni t omyci n
C-treated k) _spl.enocytes (as stinulators). Three days later, the
culture su%%?hléﬁﬁ?%reifg?%"harvested and the IL-2 content was neasured by
ELI SA set (PharM ngen). As shown in Fig. 5, the IL-2 production was
suppressed_in res der cells derived from  TAB4-treated mce as conpared
with that “&¥ Bi ghe o anAntrg AlANAZY tg Peqventchransplant Rejectiom- a were al so 15
anal yzegl and navile 96HtdihéBRém | s of IL-2 (or
TNF-a) in the serg&ct)?ht he %’g?\{%ﬁ Egﬁgatma%%ﬁégg% E@gl%ﬁgeg‘lf Si nce

product i oranesthetized wiith Acepropakintmaleaté)Feanerity Animad Healtlr €b), Kandab €ityesul t s show

that a TAl PBGLS . Gr:ant i . . . C sed | ivo to
rani pul at SAPc oo Sk Bl o BRI Bepieh AR B 3R (R 360
g_CT /1 Uso2/ Gﬁjé@tﬂ;i inn'apaléton?ﬁ?mmo_s:\gaiﬁ m&d;gw&sg%%g&@b*M&&%u{wé 'rIT'TAr\}J g e
i seases an r.ans ntation rejection, anpl e 8: e of an Anti -

Ant i body ﬁ%?gqg? WBWESP?"'%%E%{% Sgéﬁ"é{?ﬁ'? EF?I’EP lﬂﬁef?éﬂf"éb?faﬁkwefﬁommm Jackson
Labor al@r Yallogéneft tBmbZh¥EBKIB/cPiniRUEI-1% Was gARES bhak 1861 MrdkhorAePr oMazi n
grat i ng, MEHOOHHEBHBHCSERLioaTep Shion SERERGrRenEHr2 e i werd nj ect ed
grarting, ) # ! ; e
| ntraper | Hiadniekedi 000z bHTAB LAEBLRE bt KRR ThOmiAULEOd! es Seven
ki n f  ommenifoyedieyer das Bregrat Hebsmianiion. Bht bty werecsoniiébrediciesesl gr a1t 6d on
skin from .
ng i ! ?? ZL?@C&@%?%I El{fﬁ ga%ﬂ%der&?\/c\g?‘léh%rp%fcteﬁtecﬁ’tg?ac}t sg?Ji%l/ i? sHOWrSin Plsg(?\fen days

15 (n=8). The data’show that TAB4 antibody treatments prolonged the survival of the

allogeneic skin grafts.

Example 9: Identification of TAIP as PSGL-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-PSGL] antibody; and 2) whether an anti-PSGL1
antibody can deplete TAB4 from the cell lysate.

RLA1 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 NaCl, 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 107 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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again injected with 500 ug of TAB4 or isotype control antibody. The m ce
were nonitored every day after graft transplantation. The grafts were
considered rejected when 50% donor skin was necrotic. Th$ ﬁlg&ﬁ@g%of graft
survival i YOHMM% N Fig. 7 15 (n=8). The data show that TABX antibody
treatnments prolonged the survival of the allogeneic skin grafts. Exanple
9: | dent i fanskABmAD, TABR cadgGPHCIn riorMakisimstar serum| Wfepimstisdtionlfogand- 1

(PSA.-1), s the i 20. P-sel.ectin | i xpgessed on
| eukocyt esﬂ(ﬁlg%{%gle %8%%”656 Y@Eﬁ%ﬂg‘? E@F% Wt@@@%ﬁ‘“@‘ff?ﬁ ((%g?‘%gr')ﬁorp achi no et
al . (1995)100, 5BinM TriSHONpERF.8, DG NAG1| OiM CaCLAl mgfmBSaIbusin), B! . Chem

270:16470). .Bi ochem ¢al characteristics of TAIP, such as its nol ecul ar

f P
wei ght andWisedvithanimias wasgmedutier containgig 250 g arstsad oh40MAENBCL  t v t hat
TAB4 - ' ' ' ' bet
T er AN Sy 8 SHSAR ApARE LD ol v

these two anti oW ng were te e antigen
pr eci pi t atsephrawpd PABA SBS-BAGE evd gaisferntd thy ndrocelniese caembtirgneaviziel abl e

anti - PSGL | body: and 2 t her ti-BSGA. 1, antibody can deplete
TABA f romiPaHibrat Wers Bt e WA aorh bl AR bl PR e gacty " 0
108 cel | s/cahjuigied ¥6dt et ieG (H1LH folibiwt @By dhehfliimindceiivk Réngiskédce, PH 8. 0, 160
mMvi NaCl, 1 mM CaCl2) containing 30 conplete protease inhibitor cocktail for

1 hour, am¥ENhsol uble material was pelleted at 10,000 x g for 10 m nutes.

These d all G
corr esg@ondi ng %@%M%yéééfgﬁﬁm%é@ﬁﬁgﬂgg@%%ﬁ n:éﬁy ggbg I)< ic?? %i@)lﬁso 1ei n
G Sephar ode lysisteiffendEht aelltehtrdd wag inshibated witP30hg of anfibodycbomd t@ i+l of

Phar M ngen, .Sa i 200 o~ 20 W0 03({ 013603 PCT/ US02/ 074 ti -TAI P mAb,
ThBa or© SRER R e, Eiem e HeRletags o Bt it PR GE AR < o uc
t he beads (2PHe) wvashweol rht Ig6, tvithmd dritoyitad ontgal hainkter 7e$'ﬂ\ﬁn.05%(1|nf€feﬂt o)n X- éoo,
50 M Trig-HCl, pH.8.5, 400 NaCl,1 mM CaCl2i 1 ova in), an

Dwi co wi t v iR e siierist 0,68 pmnangprteinton, 3 AARH ar B ERTT 200
NaCl . p5 BauAe, msget@iens MBhtoptediphateyiveft hted &Y 6%>SPISSp SR 1amitiel depr -

El uted proteins were separated by 6 % SDS-PAGE and transferred to a

ni trocel | e detepiedby Axerogrrpby. i sbevanEdFige anti-RRthobamtibeducan depletnt i - PSGL- 1
mMAb, and rex@al 6ok 47 el '}ﬁﬁé%‘ Ty QJHiﬁkﬂfz‘%f‘diei%‘é%rn&%febfpﬁ&teh Qftn(aiL)
foll owed by chem | um nescence (Renal ssance, .
TAIP antibody (TAB4) can be recognized by anti-PSGL-1 antibody by western
analysis.
20
Example 10: Induction of Apoptosis in Human T Cells by an anti-PSGL-1 Antibod

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 IL.-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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10 Surface biotinylated RLa'l T cells were lysed at a density of 1.0 x 108
cells/m in lysis buffer. The cell extract was incubated wth 20 ug of

anti body bound to 40 ul of protein G Sepharose at 4C ove pl eti ons
were done WQ®WUMP-PSG-1 mAb (2PH1) or control rat IgCiE)eJr ?%/011%4

control normal hanster serum Depleted |ysates were further subj ected to

do i munopreggi 9% IRt dfQRe Xi&tﬁﬁsgﬂ%ﬁ’ﬁo@%ldne RIE-1 @Bﬁ@h%gén%ﬁ@%dsyel y.

Imrunoprem Itates were separated on 6% SDS- pol yacryl am de” gel

det ect ed bymﬂcpmbbgmapmyusedg (@ hygrmb Harksgn Iwmuaﬁkﬁsewsi&»a@raﬁm%daif can
deplete T T 4 r | -

| munopr ecia\%)dlD hﬁb%\#ﬂ%ﬁ}mu&?ﬂ&lpﬂ;& ?g&‘?ﬁ;ﬁ r?ﬁ}%g%tn I(&:lg‘%elgg’ #g@o%ﬁsz ed by
anti - PSGL- mrfkatnabbldyntbmoumlgetme aAfibysx hour@ﬁf Featmpitahd percéntapsof eanty of

Do 5o Rt mtad PRS- bk e P L e e
exper| nent SPH&ﬂMﬁ:g@ﬂﬁ{nkiEM(&lgina) o] | nvesti gate when activated human T cells
acquire sensitivity toward PSGE.- 1-nedi at g % % oti,c si qias}sﬁprunan T cells
were 25 stinul dhethowodn Figng ’t%ﬁ’éh’éﬁgﬁig&? A g Eﬂ)“ﬁﬁ?&a&g"g‘ﬂ urt her
expanded i npkibody B Qﬁﬁ'cmsﬂﬁkeﬁlﬁg%%&d A?%ﬁ&ﬁ&%eﬂoﬁ?bﬂt&sxmmémﬁ&d and

then challenged ' wth anti- PSG. resence of 1L-2 and cross-Iinking
ant i bodi es. hl!ﬂmmd?BM@r(mh)éY lcelis)-oBke mgentaaﬂeﬁammow@éﬂ ipprpasgd froms8.5%

hepri ni 3gd, SIS 36004905 %.] % @@E{ ﬁ'la Qﬁﬁrﬁomﬂﬂ&llw piGflalched PBMO)
based on- di THerentt al ‘dens usi ng Paque Pl us “(Pharmaci a

Bi ot ech). TdoatbBbG: uhlenmssachnkmglmdiodmes Hoﬂ@[hﬂb&l}(ﬁ_ﬁeﬁ‘feon‘r’@mml ®gi es, G bcoBRL)
for 48 hours and subsequently naintained in reconbinant human IL-2 (5

ng/ M) through the assay period. To assess the apoptosis- inducing ability
an antiﬂu%t M@beﬂ@@ggﬂlﬁ&g@ﬁﬁth@lm@rbasAmmmmg@ng@emth 26 WO
03/ 013603 PCT/ 802/07498 1 /m  of PSG -1 ant | | one
KPL-1 (BD Phar MNgRsAbesp %9&@‘@% IPﬁcﬁI@e‘Yeli %%B?atF‘s Q‘HPIPI‘WH’GSZ%G E’E’J}["??ug /)

(Jacksons| MyURARESERIEE é}aﬂeﬁhpéoﬁai%h@ssmn{aﬁéousuﬁ@éw@@ev@mpedmlth@mﬁ i ed nouse
g plus cross-linker rabbit anti-npuse ; H’&zB) cross: |inker rabbit

ant i - mouse migeat theage of thout 20 We%ul%théﬁxﬁeflé‘&? goupthemjce recshed Juees  eary
Phar M ngen) ARt pnT S G o TE TR Hcerbghy K300 ishef Ablechbagss ) (50
PSGL- 1 usi ng,as aﬂﬂﬂﬂ WSk -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/d] for two consecutive measurements were considered diabetic.
As shown in Fig. 9, TAB4 (anti-PSGL-1) antibody treatment yielded significant
prbtection 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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anti body plus the crosslinker triggered significant |evel of apoptosis in
PHA- activated human PBMC (nmainly T cells). The percentage of apoptotic
cells increased from8.5% 10 on days 3 to 24%on day 8 in g?}uis()z'/a 1
treated cuMQIMU36Okeit her i sotopi c-matched control, nor the cross-linking
anti bodi es al one, had any effect on these cells. Exanple 11: Use of
anti-PSA.-1 Agoni o mbiholdRefeveming b Aldudi @ TTeell ifedidtéEiagRunc Nebpordn e

di abetic (NOD) mice, a well-accepted autoi nmune di abetes animal, 15 were
bred under astirdividpel, bemathqdneEPriseEnt aneous di abet es devel oped in the NOD
m ce at the age ﬁ%%t- -0 qﬁag i [ tlisiobQfuirihpe M ce
recei ved three scgilfggte 0 m%%d@PS 9%6;%??6%%%?@#%1% aperui.l%%neal ly at
300 .tg perconditiow characierized by an 4xcessbveanyamwantesd &lesl-mpgintesdrimung fefPonss) ect i ons
with the sarr§ dose were given at the ages of 24 and 26 weeks. The control
gr oup wa% gff' en hanster Ig at the sane dose. 20 Mce were nonitored for

gl ucose uria by a¥ithistéesg toGheindividual a cqnspofrivdh thatbiays tyBelectinGer many) twi ce

every week after the ,age eks. Non-fastin rine,.qlucese evel s
over 300 H?°W%¢%%v¥€g@6ﬁb)eﬁf¥f@ktﬁ%§§ﬁ‘8 Prg?ﬁltré’e&kvﬁéer%ﬂgib&%fﬁ%bet ic.
As shown i nyofripgundio PREE4 1 0atkd subaéd of thie BaEI mddoes tarsiprbhemsduction pattiway
significant protection as conpared with control antibody treatnent. Thus
an ant i - PSchatTesps intbp deal of thedt sellniherebnPIgRFRYDS of FRIUGHEE P icleg"%qdrlrag oi mMmune
T cell sygnd, dela indi pe |-diabetes. Qther Enbodinments It is to
be underlgt 00 .hgf%pgﬁﬁﬁgﬁtlﬁ%ﬁdgegnti on has been described in conjunction
with the detail ed description thereof, the foregoing description is
intended to illustgat ot L. e f ¢ i jon. O her
aspects, advant e@ergﬁ%éﬁ%@%gahh%}ﬁg]&gk&g ozﬁ?ﬁ%éng‘ﬁutgﬁ@yaérrgﬁ aﬁét.dhi n the
scope of t hgndihgifiapmentithdrevfithatlspdcifivallyiads foPSEHailned is: 27 WO 03/ 013603
PCT/ US02/ 07498 1. A nethod of preventing or reducing a T cell-nedi ated

i mmune response in an individual, the nmethod conprising: selecting an

i ndi vi dyal di agnnsekh asthb@Yf dgno0Y, whsreheths gorpoundika nionadiepsl artibgdy that
condition characterized by an_excessive or unwanted T cell-nediated i nmmune
response; sspaeiticalbnhindssto Lto the individual a conpound that binds to
P-Sel ectin dycoprotein Ligand-1 (PSG.-1) on the surface of a T cell,

wherein the binding of the .. e . .
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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compound 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 cell-nediated 10 i mmune respong,((aj @rg 7}4{]’2

i ndi vi dual WQU/OtB@3 net hod of claim 1, wherein the conpoun AP body
or antigen binding fragnent thereof that specifically binds to PSG- 1. 15
3. The nethod ofg, Ci‘h%'xﬁ@tﬁoddﬁ%‘lnc&ﬁlﬁlsﬁ%?é arbindivitRiAP&hERSdd ANt | body
that specifically binds to PSG e method of claim3, further
conpri si ng hevirgsnellergiafliseape-agent that binds to the nonoclonal antibody
and induces the cross-linking of a plurality of PSA-1 20 antigens on the
surface of the T cell. 5. The nethod of claim1, wherein the nethod

conpri ses i nduciSdlltemetbodetolain Iy komprisig wlgoting ai intividial diggosdl asnt | gens on
t he surf?cgl}?of thﬁ,&%‘ cell, wherein the cross-Ilinking induces the signal

transduc RS results in the death of the T 25 cell. 6. The
nmet hod of claim1, corrprl sing selecting an individual diagnosed as having
an aut oi mmune dise 30 7.. The ne hod f..claiml, ng sel ecting an
i ndi vi dual that ¥a é‘&eé'i“?f‘e‘ff”(‘ﬁ’ 1|’ ?E&elﬁ? atné‘(‘f%'faggpgﬁéial | ogenei c or
xenogenei c transplant. 28 WO 03/013603 PCT/ US02/ 07498 8. The met hod of
claim1, conprising selecti ntg an individual diagnosed as._ having an

al lergic d| seasdl 8[‘ ofRfisipimds wherginihe T C%W&ng‘ha gy ecting an

i ndi vidygl diagnosed as 5 having a T cell cancer. 10 10. The nethod of
claiml1, wherein the T cell is an activated T cell. 11. The net hod of
claim 1, wherein2 HheThathod ofictaim ICHherein theTicell isa CHBETreellhod of claim 1,
wherein the T cell is a CD8+ T cell. 13. The nmethod of claim1l, wherein the
met hod conprises detecting the nunber of T cells in a first biological
sanpl e taken fror. tmmamcwfcmmin wwhaemthélmeﬂﬁdadmbﬁéesﬁemungnh@f t he

conpound and conp t he r I ts W t a second
bi ol ogi cal RS 8?{1-592[2%‘“%% gie3] P attfgﬁen Z‘Pf%&’ lm(r%'éwg‘baﬁng?#mset‘t’%t ion of the
conpounds  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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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 vidual before the adm nistration of the conpound and i t he
resul ts wi WP MH360B; 5| ogi cal activity of Tcells in a secgggﬂgﬁ%q%%i cal
sanpl e taken fromthe individual after the admnistration of the conpound.
25 15. The met h?;‘i‘?\f?&mghq'&lljoﬂ\?l@@élﬁéﬁﬁreﬁ pgh;jl dnlosltifsq;eu@ﬁ;rfg@,smdts in the

00

depletion of at [Teast 20% of peri pheral CD3+ cells int

h
i ndi vi dual . 16. cphtectinzthed coll ocNKiqﬁlzvithM@monndﬁeﬂén@ﬁtsé’éﬁlo}orgﬁﬁ gen
binding fr a@g@&oﬂﬁé‘fﬁgﬁgﬁgﬁgﬁﬁ%ﬁgﬁ ﬂ{é%ﬁd’i‘nééftﬁé cdrfifotind QB8 @L- 1RGN | pher al

bl ood CD3+ s in after exposure to the antibody or
antigen bi nile mgfdce afitiem cellloe NEOEell ibducesa signd) rdnssiuctiomopathway thaigesgiaich of a T

cell or natyral kil |er cell, the method conprising: 29 WO 03/013603
PCT/ USOZSIO?‘EQBG%‘B%E rfﬁllg?’r\@%‘éelﬁr or NK cell expressing PSGL-1 on its cell
surface; and contacting the T cell or NK cell with a conpound that binds

to PSG-1 on the surface of the T cell or,  NK cell .V\here‘%\ﬂ%the bi ndi ng of
the conpound to iBsdhe mehed ofielaim 175 whereigthe qomppupd js|an gptiggey CL At qyces a

signal tra [ t thdd3becifall bsdé fo PSGIt-he death of the T cell or
NK cel | . 1%%%@7&?&% of cl ai%ngcll %,/\/nerei n the conpound is an anti body or

antigen binding fragnent thereof that specifically binds to PSG-1. 10 19.

The met had of clgj i3t ] | onashiahl aabédody that
speci f | ggl ly bi nl?s”ﬂ%%é@ﬁﬁ%l"’f’r ggg’eataﬁéo%‘ﬂf“g‘?ai m 19, furth.erdgo
conpri si ng thardpacificaily dikds tol#86GE+bnal anti body with an agent that binds'to

t he nonocl onal anti body and i nduces the cross 15 linking of a plurality of
PSG.-1 antigens on the surface of the T cell or NK cell. 21. The method of

claim 17, wher ei gy, iR mEhSDSF IANPIY, fethel dothpeising comtactingdbsmohoaiddiahg of a

plurality of PSGL-1 antigens on the surface of fthe T cell or NK cell,

wher ei n theallilrbﬁg%wllthr‘miaﬁgltFIH‘GIHE’&tottH%mQPQﬁi%aP?’?'"&ﬁg%E‘%qcl?l%ceﬁgieﬁwff t hat

resul 1S isn |ifing Qe d5iatalinds HITSLT afittichs 6 thbléueRllof tRYT 8 GNK Stk et hod of
: erern e

claim1l ceéll is an activated T cell.

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.
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23. The nethod of claim 17, wherein the cell is a CD4+ T cell. 24. The

met hod of claim 17, wherein the cell is a CD8+ T cell. 25. The nethod of
claim17, wherein the nmethod conprises assessing the viabhjkj the T
cel | or NKWRIYIBer the contacting with the conpound. ZE.blrlP%gZ/%%shod of
claim17, wherein the nmethod conprises assessing a biological activity of
the T cell or NR7Ceinctabd 6f schétRingdoi fmbiulgoréfFSGINE figRABAUREmeBod VO

03/ 013603 PCT/ US02/ 07498 27. A method of screening for a nodul ator of
PSGL- 1 funcoMPRSMEhe met hod conprising: providing a cell expressing PSG.-1
on the surface Ghovilifg§@bll exprE@MeISGINDof B sG2de otitelbefl; t €St Substance; and
5 neasuring the vi abl_%lty of the cell after contacting the cell with the
test subst ance contaetingthegelbwitlep tashabstancenandt est substance is a nodul at or

of PSGL-3d functi | j A I - i sing

detecti n% t he délgt%ﬁu%%tp%gﬁ%@ﬁ gﬂﬁ%%lcﬁgﬁgwﬁ%g Eﬂésc%ﬁ%%@?gﬁéte to thereby
det er m ne tdubstarndedo thercby detognian tfdhé testaubatahet Htaomodul@ond FESGI--1 fifngtion.i on. 29.
The net hod of claim 28, wherein the test substance is an anti body or
antigen binding fragment thereof that specifically binds to PSG-1. 15 30.
The met hod of cl28l Mhdetivddaitelaim RAcfuithaicomphisihg detecting the daathnutltheell

anti body that specifically binds to P&G_-l. ﬂi;}l. The t hod, of cl ai.m 30,
further conpfycef By thedrit sekstange torfberpbyndrteraing thet 1he fegsBDSIHcE i MO ¢ hat
bi nds t 9ot her pgenQe k@RRadn.ant i body and i nduces the cross- 20 linking of a
plurality of PSGL-1 antigens on the surface of the cell. 32. The nethod of

claim 28, wherein the nmethod conprises inducing the cross- linking of a
plurality of PSGg i q : L, in the cross-
l'i nking i nducesgtghﬁhg%ér%%ﬁfga%%gﬁﬁ%%g%ﬁﬁ%gﬁsﬁg‘%ﬁraésa& ts’in the death
of the cel | antigén Bifding fimgmentitbeteaffthatIspécificaBy binletodSGlt-he cell is an
activated T cell. 34. The nmethod.of claim28, wherein the cell is a CD4+ T

cell. 30 35. The nethod of claim28, wherein the cell is a CD8+ T cell. 31
WD 03/ 013603 PCTI0JI0e metddiPof 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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36. The nethod of claim 28, further conprising manufacturing bul k
quantities of the test substance and fornulating the test substance in a

phar maceuti cal | acceptable carrier. 5 37. AKit conpri Sip ound
t hat bi nds Q0¥384031 on the surface of a T cell, wherein tﬁgms%/ﬁgﬁmﬁg of
the conpound to PSG@-1 on the surface of the T cel | induces a si gnal

transduction patjgnete h{éaiodro%mhﬁ 98] firth&tRoMpAsiNg AlankficuringBllk quatities

instructions for use of the conp ound to treat autoi nmuni ty, transpl ant
rej ection, oftite tgst substance prd fsmaliatmgﬁhe test suhstancedn p phgagputically

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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