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Field o?wPﬁ%&%ﬂ9ention The invention relates to conpo?FFﬂ@ﬁ@” d net hods
for controlling inmune 10 responses. Background of the Invention The
control of UMBHUEATORBIOF P-SELRCTER GISYCOPRUTHIN LIGSNS 11 n the treat nent
of diseases such as autoi mune diseases, transplant rejection, allergic
di seases, and sonme 15 cancers. The activity of overly aggressive T cells
can be controlled by i munosgppras 'H&nﬁﬁ by the induction of imunol ogical
tol erance. Tol erance is define te where the i Mmune systemis nade
unr esponsi véelhisapalicagioh clgem priontyefirea &7.3. prviddsuapgrpéisaioareral whi ch decr eases

the i.mmune r .0 .antigens, spal |y reguires the continued use of

medi Cat ?'ﬂﬁt?er gﬂgﬁﬂégnh{%paﬁ Bsﬁ?a%qogﬁ,ge ""Ier‘geé‘F P)(gw Flalp 9ok sential role in
t he | nmydgn besdgRRe. t 0 al l oantigens. Current inmmunosuppressive regines
commonly involve the use of corticosteroid, cyclosporin or rapanycin, which
bl ock the transcription of IL-2, a key growh factor for T cells, or
inhibit I'L-2 dependent proljfardi. entiEVEr, a nunber of nonocl onal

anti bodi es which either act —a'r%—ﬁp | eting agents (e.g. CD3, CDM4,
CD8), or aslhemhiehiidnoekitesfo tdugposiyibmdend emefinds fognadtialigngdmntune co- sti nmul at ory
pat ys. of T cells (e.g. CD25, B7-1, B7-2, CD152, CTLA4) have

de st "3RB¥ef f ecti veness in reduci ng the incidence of rejection with

limted side effects or toxicity. Sonme of these agents have been shown to
have sone degree of succ%fs in treating autoi mune disease and in

prolonging graft survival. askargundeaf thejlpvenfion | y believed to be of vital
i mportance g cBRid bRt At diRBund RspindReE a RG] QR iR fheHifn-RiBENE System and
a maj or nechanismto renove unwanted cells (Kabelitz et al. Inmunol. Today

14: 338- Ga@ses Pud3 auRigpmunentisagses. (8B EIRY EIBLM, allargBAdijeasewand serge si gnal s
o e, AR LS fle PR Sppehied ] vorce the Life and
(or 1 immunosuppression 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
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, 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 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




01 FEB 2006 WO 03/ 013603 PCT/ US02/ 07498 CD95, MW = 43 kD), TNFR2{j(MMR ??95
kD), CD2 (MNVW= 45 kD) and CTLA-4 (MNV = 33 kD) to induce the apoptosis of T
cells (Gsborne, Curr. Opin. Imunol. 8:245-248 (1996); Lin et al. J.

| munol .. 158: 598- 603 (1997); Zhang et al. Nature:377:348 -350 (1995); Lai
et al. BOPY36Wrmunol . 25:3243-3248 (1995); Mol | er eaXCEUSET498 . | nmunol .

5 156:3184-3190 (1996); Gibben et al. Proc. Natl. Acad. Sci. USA

92:811- ( 5 %Wﬁw _ I o control
unwant egb?ic%??sh%g%)é beén a%g]es‘r{g%’ §§§ he ngﬁgﬁﬁﬁ)éﬁ%? wo nol ecul es
are e?pFﬁwdtMDduwmqapollngoéimm_ eellsé@d_;l_lmme, Butr. @pis.dromnsE 82ARL24D Pert_ .

i nporta rgan. systens Liver. S.expressjon ern_potentially
limts ﬂr?é’&r ﬂ’é’reéglelflﬁwuﬁﬁ E&téégr% (ﬁﬁb’%@@%&%%@gﬁié@éﬁpmasavvara et
al. 10 N3osy: BaiZ64; BA6IT.3R8ns0I8¥243PFaR { @05 R M Rlereatsl 4117 Bafteno1.467 (1993);
Engel mann et al. J. Biological Chemistry 265:14497-14504 (1990)). Sunmary
of tRe IPREFH3A0 F86) Fribhen Al PeocoNatbdicath Sch&SA Rebitedly (1998). T cel I's can
be depl gte i i t.he engagenent of
Do S| 8eiatlgos 40 HOSES Gl Ao THRRAP,APARLGELR, B Bl Srgagerent of
cel | depimgeradrbydmiabishgddse tud moleyulessed extpresfedmot bty bii Bahenellnf condi tions
associ aéetd vmot hevan excessi ve or unvvz%nt gﬁ(ﬁ}' cel,llh: nedi at ed imune response
or excelZArg o8 FeGHAEIRF PP P ER OFSan ST Ve, ThisFAPESSISRAAET™ t he depl et i on

of T cepbientRBpLmALER thdigpet@EapplitAidn Of thedeltWo RAdHOAIRs Qhganiasbrabl € T cell 20
activity or iferation_associ ated w aut oi mmune di seases, transpl ant

rol if ted th
r ej €& i Hture %418@?5“&% (1§93 Bésdisr ctah GeBi73:#5¢40T (1983 )% Fegelmamesekd. The i nventi on
enconpagafsidiPt RSy 5. USbN4sRadapior s of PSGE-1 function to prevent or
reduce a T cell-nedi'ated i mmune response as well as nethods of screening
for nodul ators of PSGL-1 function. In one aspect, the invention features a

nmet hod of preventing or recgu.éﬁj gg gf!i! In%% %el | - medi ated i nmmune response in
an individual. The nethod imcl owi ng steps: selecting an

i ndi vi dual ditegmestdch @dbadedvnng discoesy that Tgelitcat bsdepliiedmaiorri ng a

conditio Caﬁr‘?c erized bg/ an excessiv nted T cell-nediated inmune

e_or _unwa
r espgns B THOfPaRigH %thﬁsnaaﬁ%m‘?nﬁaf@?aﬁaﬂs e AEERE- t hat binds to
PSGL- 1 g#ledi€i1§doptAGR Land-2 (]TSGEJI}.’T E@ﬁfeﬁieﬁoﬁ%b@ipﬁﬂﬂﬂl@ﬂfﬁseme conpound to

PSG.-1 on the surface of the T cell 30 induces a signa ransducti on

pat hway for fgttrepi@at efonditionseaswnsiaied ot aniesccrsivesrunwanied Elegll- preventing or
reduci nﬂm@at%_d ﬁﬂlﬁﬁe%%io%ee&.ek eorrugwﬁlglﬁ?f’ﬁ c!(ejlpprtoﬁi%ra{ti%g.' f"&dey{%lnple;rh e conpound
used in such a nethod can include an anti body”or antigen

the depletion of T cells can cause the reduction or elimination of undesirable T cell

20 activity or proliferation associated with autoimmune diseases, transplant rejection,
allergic diseases, andfor 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 individnal 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




bi ndi ng fragnent thereof that specifically binds to PSA- J@ 3ngm @xarrpl e,
the 2 0-1 F E B 2006 WD 03/ 013603 PCT/ US02/ 07498 conpound 1s a g | onal
anti body that specifically binds to PSG-1. In one enbodinment, the nethod
i ncludes_an additional step of administering an agent that binds to the
nonocl onP *¥H%%ody and i nduces the cross-1inking of ZCHUSHAN{By of PSGL -
1 antiigens on the surface of the T cell. 5 In one enbodi nent, the nethod

i ncl Ude&ﬂﬁqﬂ‘?isrﬂn&ﬂaao%?ﬁ&bhﬁﬁﬁﬂﬂgﬁ:&al@;biﬁs%?{%l]E)L 9f ofeSGL-1 antigens on

the surface of the T cel wher el 0SS 'ng I nduces the signal
t r ans duenbasimenii thevapthodhatiudessnatlditional step ofi@miihistefing dxeagintabdtl . 1 n one

exanpl e, od, i ncl udes a, st.e f sel ect.ing,an indivi | di agnosed
as havi 1?116&%?1 t%‘%%lm(r%%?ﬂ%é‘m%og ggdel.ndﬁl%sgiﬁoctr?ﬁé'ﬁmgﬂé @}xr IW@fﬁg?}ﬁ‘()d i ncl udes a
step of 1 adtiesedxht brficadf thaTieali.dual that has received or is expected to

recei,ve an al |l ogenei ¢ or xenogeneic transplant. In another exanple, the
met héd i ncl fA&8E gmbedupentitheapiBed inglpdanindycing the eresstlinkinggfissed as havi ng an

al | er gi guAlifEEYSGLLNa " Begﬁ@fgag , | U step of

sel ect i% e{wnqi Vi dua?a{éi%gg}lose a%%%@?ﬂ%%cﬂé%}s%gﬁ%?ﬁé In one
enmbodi maftces thesigaldepsduptionapathactyithe resultsTindle death bfithefxcelixanpl e, the T cel |
15 is a C™M4 | . .1 n_angt her .exampl e, .the.T cell. is a.CD8+.T cell. In
one enbodi mﬁll;g?g%aénp%?é@ﬁéngﬁlloﬁé?c&@g aﬁéegPgﬁTean%la%ﬂdHa%l‘%oﬁ?ﬂnber of T
cel | s i havibg us tutbinohmg idizedse. Shigabthet aloaidld, the Mettod iddhsticy i sidpbr bef ore the
adm Bi stFat.i on .of, @éae cgrrpound and conparing the results with the nunber
of T cef® e‘ﬁ“ﬁ"%\a”a‘.ng‘é' dat Basgpeshied oF IsekppAied o FeeiNe 11 JHASERRE 9Tdi vi dual after
the admkdbgdneiiafiblfl. hAREQERAUPE, hd heltBd HORIAES st/ BQAEARAl, the net hod
includes a step of detecting a biological activity of T ¢ Iafls in a first

bi ol ogi Bdividealfirgmosediephavinesmaflmgid disrasd. do anothes txample, ite methiod ni strati on of

the co | P% ] . | Lcal activity of T
cells iniﬁr?ag&%g%g%é& g%%b?ig frﬁglg Sg%@%&{o%%%%%??%ﬂ:%gl&w dual after the
admi ni st r at ilorneémbddenant rifppclioal] is 26 attivaed & eibbdineerimple ke Bdeli ni strati on

o5 Ry SPGB Bl OR PRy e Pl B 00d 00+ cel 15 i
depl eti on offnahe traRalkms0 e HoYod HOMIeL! stepsrAe@ting i @l ofer al bl ood CD3+
cells in_the jndividual. In one enbodinent, the anti body or antigen binding
fragme rfiells Hay (st biplagiga aample taken from the individual before the 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.
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,




30 the death of at |east 20% of peripheral blood CD3+ cells in gherrp 2008
i ndi vidual after exposure to the antibody or antigen binding fTagnment
thereof. In sonme enbodi ments, the admi nistration induces the death of at
| east 30% 40% 50% or nore of the peripheral blood CD3+ cells in the

i ndi vi dudP.%3/88003 death can be neasured at any time, 3PCTESR/AIMSE WO
03/013603 PCT/US02107498 &e.g., one, two, three, four, five, six, seven or

mor e days ahd, 8o SKROIHECHE sik NEvabi ﬁeféydaygeﬂéeg&rﬂogﬁg t&k{%{ggg%; ragnent

thereof. “I'n another ‘aspect, the invention ures a ne i nduci ng the
deat h ofr antigen piafling fragmenighemsodl killer (NK) cell. The nmethod includes the
steps of: pravjding a ell 5 or NK cel ressi SA.-1_on its cell
surface; an cdgﬁ’thgc%sp%%’ tﬁ%léwelnug‘é%amﬁs W%@fﬁﬁv\ﬁ?@}?ggﬁ%‘gﬁtﬁéﬁﬂg that binds to
PSGL- 1 oéll trumanusifkaig (9K) édie The eRthod aicliNEs g8 lsleps ¥ @FRiiding 4 ge1Pi ndi ng of the
conmpound %Pﬁ(l-l on the surface of the T ceIF or NK cell induces a

si gnal OF dAsal exnewingdihikal, on Regell sudaget andjcantaptingdeT pelbar NibeellT cel | or NK

cell. TRemeaem glﬂgthﬁ%gldggbpg(ﬁ[h thgﬂ: [ i body or antigen
10 bi ndi n%_f(agrrent thereof t atlggg%csl |§§?F}§?’g€éﬁl§g${1§%§@ér§8 I n one
exanpl e thethinsingediroiompoined @ BFGhetdmtheaburfact obihe I cchat NEpeltirdieal | y bi nds to
PSGL- 1. di.ment .. the t hod, i ncl.yd ) f contacting the
nonocl oraigéng%P%@%O%ﬁaﬁwagﬁhaéﬁeé%ﬁ? H’ﬁtdeﬁt?‘r‘?g eﬁ(s)ceﬁl%&%‘i‘?ﬁcl onal antibody and
i nduces the "Eheamtpbilmd(ﬂxsﬁ@iﬁuclaambmb&biriiﬁclu@efarfﬁ@e%db@@ﬁﬁh£§n$ oln fj he surface
t he nmethod includes a step

of t .cell.or NK cell. 15 | n e enbadi ment,
of i ﬂ)guginﬁ’é‘gﬁ?gmgl?t quiﬂfﬁwﬂ?ﬁlﬁﬁ‘lf;’q‘é“‘gltﬁpﬁfihly Iy pngsyample. gt i gens on t he
sur f acecaipdufi@ish B6idoichll dModlihas sBRoENYbibdo PGRSE Thiofik! Ng T nduces t he

signal transduction pathway that results in the ath of the T <cell or NK
cel | . | Auboimenyh inchides astegpgiicontgeting thempneriapel antibalylwithian one exanpl e,

B
the T c - | s .6, |l is a CD8+ T
col 1| | B GL LA b (5 Mohoflofil st faRDBhNEE s BLRPY B} Saluflig e
vi abi | i P{PYFL- laetigeDs orthe surfachlf theTlcehbt BK delie contacting with the conpound.
In enbodi nent . . t he hod .incl udes a step of assessing a biol ogical
act ?thy o?ﬂn t eeEﬁPb%JgPFgEgt&’e Hfﬂ’(?gfl}"ﬂ%fei 2R ?lfg‘g‘é‘{?ﬁ'{géﬁ? ?fﬂij'lwg’tnﬁ he conpound.
25 I'n anphibatity GERSSII-1 abtiend GO kirte bRt TeES oANRREN Geherfin 6T €€NI NG for a

modul ator of PSG.-| function. The nethod includes the steps of. providing
a cell grgbﬁrlgg%t}gfgduces the signal transduction pathway that results in the death of the T

cell or NK celi.
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 methed 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 ceil; 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 tgstFrR 2008
substance; and neasuring the viability of the cell after contacting the
cell with the test substance to thereby determne if the test substance is
a nodul ator of PSGL-1 function. 30 In one enbodi nent, the nmethod includes
the step¥8P¥fét%8cting the death of the cell induced BETURENf#¥8t substance
to thereby determne that the test substance is a nodulator of PSA.-1

function. 4 Q&%-ﬁ - i , the test

subst ance isI@HQ%tl o‘g’}%&gt@%éﬁzﬁﬁ%ﬁé@g‘ﬁ%%ﬂ’gﬁﬁ%r eof that

speci f i radmhent theredbthttep&SBially binds tooPfGiet ahpine exdrhyde, tthstestsulptnence is a
nonocl onal _anti baody..t ha eci.fi.cally bi to PSG-1.. 1n one enbodi nent,
The© ebRGREOHRg gor et e visr bikinds e bPE L, Momcrranicimed Bine body wich an
agent t fatho®irRiuaskshd fep HR-oNMABGE B Rbn@dna DA Yod i fShdthe cross-1linking
of a plurality of PSG- 1 antlgens on the surface of the cell. In one

enbodi neings tothmenociesdl ankbadyded induees shegrossfinking 0£4 plyralibeofdi868s- 1 i nki ng  of
a pluraji - ! on the surface of the cell, wherein the

cr oss-l#hit%/gﬁggoftﬁ%%%gé‘%ﬁeggﬁgnal transduction pathway that results in the
deat h of t hdneet bmbdidmént, thamethoh acthmtesihe stefhef illdwhlg the srosrirkitgi vated T cel | .
In one exanpl cell is + cell. In.another . .exanple, the T
cel | iSOf)a(.a %@&W #?ggﬂl ANfIEENS 08 t%ﬁ%gg?erf)}miceb’h‘@eﬁ%’? ﬁt?&f?Sﬁ'@Pﬁa%s the step of
manuf acindiided ghel3ipnk tragistition pBSyBfthdth@ukSis thesdebhlodieaepnd formul ating the
test substance in a pharmaceutically acceptable carrier, 15 In another

aspdft, the PRUeHIPSHMeYLhe L <8l 1§ apiaptiaisd el yenegxammsdind cethat binds to

PSG-1 @R dha B a6 Sndther@xdmfig) the TWAIEK §ICbgk el ndi ng of the conpound to
PSG.-1 on the surface of the T cell induces a signal transduction pathway

t hat resul t sinjone erplodirgendt the oiethod includesthe stemefdnimuéacturingibolks f or use of the
; . . _ | . . | . ]
coni t 1 duanids's e (BLLAIIN Mol Yorml AR IR AT R kRS b BRI ARBAAIST %1 D ) e |

i nst r ucddcepisbi¢ cmrierse to treat any di sease or disorder described herein. An

advgpntage of _the . invention is . that it allows for the depletion of T cells
and Sr t he #‘ﬁﬂ?fh?riaﬁq?cbfhedﬁm%ﬁémfeﬁ a%‘t(?%?tfugm\ﬁi’i?ﬂ?ﬂﬁouﬁ ﬁ@ﬂﬂ@&an associ at ed

unwant egh FYGINabATHelsurfATIER T BB SPHRAGE the bRIin@ 62 IRl BmpbitRl 8®RGALISt rati on of an
anti-PSG.-1 antibody to_an individual does not result in an unwanted

el evat | &hthe gurfage of & &\csll sidupesre signaktrassduction pathviyitha sesslitin thes |1 L-2 or TNF- E.
death of the T cell; and instructions for use of the compound to treat autoimmunity,
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 TNE-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 lenkocytes, 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 significantly inducing life-
threatening systemic cytokine responses and damaging other organ systems, is a desired

characteristic of an immunosuppressive agent.




Anot her advantage of the invention is that it allows for the taflggtfifi® 2008 a
cell surface protein, PSG.-1, whose expression is largely limted to

| eukocytes, and in particular T cells and NK cells. Therefore, the
conmpounds descri bed herein do not induce significant |evels of apoptosis
of ot herWO&P3¢%pes such as Iiver cells. The 30 targetCEFSE748cel |s and NK
cells (an inportant CDY cell type involved in transplantation rejection)
for isel ecti vEnltepitetrivisa defiviet JudlitchiicaNintisG B ek RIML Mgkl 48 1net N €at eni ng
syst em %argé/tgklineasr esponses and damagi n(g ot her organ systens, is a desired
char act &1t CUF 54 oeepprdsthiose o getinary gkill inthEaBtodah WO 031013603
PCUUSO 24137 #96ntidh b Ses0 ' i Leghnical a cientific terms
used herein have_thlzg ﬂ%g%ﬁ?%agfﬁgtg%%%@ﬁpuﬁrggggﬁ%%goﬁvsq hose of

or di nar §e%RPd hepein eanee aipad in thevpinactibe ortthiting ofwie ivemivnbaligmgs. Al t hough

met hads i imlar .or. equi.val.ent to those described herein can
be uggdn?%ﬂﬁ){i ﬂ%{dﬁ%ﬁaﬁ%’ gér“"t?bee%l?’ﬂﬁ’& . :5&111 RYPECc3tiohe RrteprppliGatienshl e 5 met hods and

mat er i apgionts,endetheriiortcdehamtionedlbereRit iahbARA byRaERAL AR cati ons,

pat ent Senmar&d ﬁ{]her fref e{l,en,ces nentioned herein are incorporated by
reference Tn _‘@F‘?(_’. RN erminpleeys e present epsnificativn Wil cowraki Bol ogy, the
Bnd ot pode a6 1 T uety Sr iR o mASl: Bl e PR mit g, 10
O her ]‘5’ ?@E‘_l%nd advant ages of the invention will be apparent fromthe
Dr i ngs Fi oo e nel ophlds 81l e B apiarGteemag i hent that

i nvest i HAlpwingwhiaiied deSeriptiph wat thelcliinsel | s acquire sensitivity to TAB4 (an
anti-PSGE.-1 nonoclonal antibody)- nediated apoptotic signals. Fig. 2
depicts the results of cell surface biotinylatio n and i munoprecipitation
of the anti gent Lecg%ni z?ﬂrj tejg 6B DEdRRSLY - Fil_g. |3| depi (Z:E)SC}DQG T cel |
expressi on qf. J - antigen on spleen + T cells, + T cells,
CD19+ B cel Pé% léﬁamﬁ% Efyltg of ‘f:g’@.e~0@1réfeq;ﬁp@mmertt tet iwpstigsted wherof t he PSGL- |
ant iL§eracanatéd® cellsWuireABSkitivit o PAB4 %dang%i@i mtoggcrlgn%f Xnttiggdy)-

mediated apoptotic 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 CD4'8" thymocyies.

Fig. 5 depicts the levels of IL.-2 produced in mixed ! ymphoeyte 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) precleating of T cell lysate with anti-PSGI -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 talr
using spleen cells isolated from  TAB4 (or hanster 1g)-treated @Jéllz_b'/ gn@@@
as the responders 25 and H2-mi smatched C3H spleen cells as the stimulator.
Fig. 6 depicts western blot anal yses denonstrating that (A) proteins
imrunopr‘@&“ﬂ?lf‘%{’?ed with the TAB4 antibody can be reco8REEEQ/HSa
comercially available anti-PSA@-1 antibody and (B) preclearing of ‘(Ij' gel I
lysate wi th mata geBefEindim@Hul L8 % L 1 dgecogni zed by

t he TAB4. BOW% g.e 7 d%erl)tim(r:lts tsﬁe pg ceﬁf[ﬁg e&oﬁoﬁéﬁrﬁ\}?v@%g&lgﬁé gtes in C57BL16
m ce t hhe tpdimentod dctivated himampegiphertk WoodBatimhocledr calsavith amant- t reated with an
anti - PSQ - i | osed dianpbnd) or a control antibody (open square).
6 B 20 %%@#ﬁ?%ﬁgﬁ/ 11S02/ 07498 Fig. 8 depicts the time course of

t he percent &g QOIBPEBQRHi@tiﬂﬁlca'oﬁcﬁhlb@esfitlp:atht@ﬂmﬂﬁze nbilEbesé @i@tr)]éﬁ%nt ng Gfilctl i vat ed
huna i.pheral bl pod nononuyclear cells with an anti- human -

ant i gog@\fd@ rpale guicedpat vege rqatedwith EASETo! arfibadetelosed squaal giammune non- obese
di abet i NG, b4, that were treated with anti-PSG.-1 antibody
(cl osed&)élgﬂar e) d(yr@gﬁsg%ﬁ?r ol antibody (open square). Detailed Description
The invention is directed to nethods of nodulating T cell activity by 10
nodul ating the function of Pﬁg_.-ldﬁrol ecul es residing on the surface of a T
cell. Engagenent of PSG.-1 vr#ﬁto%ﬁﬁ%%qqﬂi ons described herein can cause

t he depl et i dieddventlomie diractedno kethotineiaedulatiag Tcell badivitplier go apopt osi s. These

iti . her ef seful as therapeutic agents for controlling
fmﬁzl-?éﬁ?'@ft grﬂgeoﬁlﬂff%{os (S’ﬂég%g frelecules gesylipgqrhe S‘Hfaéf‘e%s"ég celh r anspl ant
r ej ect i Rfpagéthdn€6OPSGINN SERATEHposkitHs Qbsclib&BickeitlShicued tﬂéﬂe?ﬁﬂ&?é . The

conposi tions are also useful in causing the depletion of T cells fromany
bi ol ogiE&tllssader vdygedy wlls wamderaa aprptosisy Theseicoinpygitions FTredkdréforei s not desi r ed.

PSG.- 1 i %%- J . ]§ ﬂﬁﬁ_ﬁ& 1O | e that is expressed
on neut@%%%ﬁtg?rg 0 gr;%éﬁﬁf%ﬁggiﬁ% I(ﬁ)%{/ es, &g§wd§ndﬁr%§c§%f/t es, dendritic
cel | s, amadmpuieriis¢ages, iansplant@E)etionhdlergiodisiasdsi mdfor @geltidedvedcel | s. Thr ough
its.,abi
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biological sample where the presence or activity of T cells is not desired.

PSGI -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 s'electins, PSGL-1
mediates the rolling of leukocytes on the endothelium and the extravasation of
levkocytes 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
nafve 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 i 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 bi ndi ng of T@C@Ip;ss bengE

and P- selectin, or migration, is differentially regulated. For instarce,

t he appearance of CLA 25 (cutaneous |ynphocyte antigen) epitope is thought

to be induced on T cells undergoing naive to menory transition. Only

acti vat SMOREIBEE 1 but not helper 2 T cells express POERESPRIHE PSG.- 1 and

it capable of mgration into the inflanmed area of the skin. PSA-1is a

si al onmubmding Bédvi eaRGo B 8 ¢dstil : k ¥ . fucosyl ated, and sulfated
to bind P—s%l ectﬂimrzll.pls The PSG_Q%S{iIItSﬁgﬁrﬁﬁ%ﬁé‘}({%tgagﬁ?nr?klgsr%?‘%écr@éo%H%lr acterized by
30 di f f Ste8eRcddugicvated fevglsyé slola @i3) Greosylanslerdsed dctinitisd thasivatedtihei r

N-term gdys. i [ ood .-T.and B cells, |ynphoid cell lines, and
invitro gctﬁig%ja{tlg%fpersiagﬁgspa dﬁ%’ etl)lgl%l aﬁlg&ltf’lf S@lf‘ﬁ?‘é‘é@%:s'ﬁﬁclil&rlz?fevel of

PGSL- 1. inytence, yrhan Bealls ealtibicing the €LIAS pekitsiliat¥ordh cah Wisd b1 OB%B{N of PSGE-1
and ?ngﬁé%o P—.Isgdéeﬁti n. Such_activation-dependent 7 FEB 2006 WO
03/ 0136 ORI FrpGIgna LBk withoyb ke CLA apitbes aaly sdil t of

di f f er entb-wlecpRsFutheanst Aihd@Nad Fﬁ@?iu ioGald ; - ested by el evated

| evel s of alpha (1,3) fucosylt rans eir g)glﬁgéléa%g f%‘%ﬁ%g‘g’ﬁmé@}ei vated T cells.
PSGL- 1 PePeT thiheipapnag isgapaptide dhab pantaihs thick ityrodiye fesidies $&@lseigddon and

E- sel ecirdne FREonidersd; . T cells exhibiting the CLA-positive
i sof orm can tetokllnere an ?gﬁ%lpégr%%lg h 5 E- and P-selectin, while T cells

B g ot oL e ppistannanistBlndad by Raghect |
ur t{er mmg: di ng o -1 to P-selectin_is contingent upon the
preslencg&%?e?ﬁgﬂﬂ é)? ‘ﬁ%f’Wéf"na ologichmaierialy Arecombingn RS Glinl ewidiyeassi ne resi dues
for sulliearidmoed immpeokanetit br @RmlyBE: dcllS, UG if 9% %%@?&f'r@%ﬁ&&m@ tP.SG—‘ o 0

or by isolating a

protein %@ blg(?%ﬁpar ed by reconbi nant nethods an

nati ve PEYLEPYTIs{ &p0s pssiasirenoninant preductien ofithe poteoiserbé.gant PSG- 1

pr ot ei NG&BankP/RcREPSHRD 0 i karyotic,.cel either in
vitro or in vi v((:). Nucl _erg??gi@g@%ﬂ%%&gﬁoé ?ﬂ%&lﬂ%&qa{%@%ocg %éi%LT or

r econmbi IeobPepidsyub atikndics tiredes! tp PEGEH Inaré slee wek klown arideaBBdiea ACCessi on
NM_G63 . a_nugl ei c aci ncqQdi ng a PSGL- 1 pol ypeptide).
Ant i gog?&uhg??%togg%%h%%&el&%r]ge%?r%% AMOS)(%%W‘EG {Hd can be used 15 for
puri fi Cal886H7bE LEBS6aWO eER5S08RRA/0Eugd in HRMEEY\de8dritRY herkia 0891 SCi ence Jun
2; 288(5141311&#11%%53-&5[76' . D, 00/ 25‘808& and/ or_used in nethods described herein.
PSGL- 1 TSP ERael vefaraices peluding birtagtlimitedfelSakt ¢iglK993NGHL | i nited to
Sako et754li79;(VhaRid) eiCGel (|1995_9'5-|:ﬂiélg%%1%[?7?!2'1966‘?&@%1&2{19%53}, (1199553}.0I . Chem

270: 21966; _and Vel dman et al .
10l. Chem. 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 reqliired
for the functional expression of PSGL-1. n 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 suifotransferase.

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 apainst
the protein.




Biol. Chem 270:16470. 20 For reconbi nant production of PSGL-1, tthé FEB 2006
si mul t aneous expression of both PSA.-1 and its nodifying al pha- (1, 3)
fucosyltransferase, Fuc-TVII, nmay be required for the functional
expression of PSG-1. In addition or alternatively, reconmbi nant production
of PSGL- YOH#)136¥ acconpani ed by co-transfection wth PCRHSPETE8ac d

encodi ng PACE for renoving the propeptide and/or or a nucleic acid encoding
tyrosine 25hsdditionsaP¥Fled antgendon BehiriRSGind » RSN, be,used 1o

i sol at e pad QUEL fu¥ a PSG.-1 antigen from biologlical nater P ar Any cel |
type expressing a PSaL- 1 protein, e.g., T cells derived froman individual

or a Tcell line, can be used as a source of the protein. Once purified,
t he protAe'. n be used in a variety of nethods as described herein. For 30
exanpl e: : SA.-1 protein can be used in an in vitro screen of

1
modulsat or s ofsGIRPGELR gd Lon on T.cells or as an immunogen to prepare
anti bodi es direct ggyée éflaﬁ&g{"k% Re"SsFyt g‘?ﬂ?lenés ¢r apalpgsthegesihed baO 03/ 013603

PCTI US0U5ed figr@enate aatibodissonefubinGGhethod ¥ HBeAveRah DEs &x&{b% d using a
‘on. AntT-PSE-1 Antibodies

el ecti ' e.g.,.a P-selectin -Fe fusion.

; Psc;_'-?Sdg%lféﬁ’é%@@%%%@ﬁ%mﬁ%@me@# caeemodiced bareadimigsant her eof ) can be

used t otegeprentresyamedifadisRs sHBEfHAke d Eﬁ@mgﬁéggogﬁryof the invention. As
'déggthor peptrde frag

descri bﬁdg%@?ov& PSG.-1 pol ypept1i WY t hereof can be
produce PEYBFRSIRRSfE Pepldnimanrastherofoyn bhesidae th ishRGe&abi d phase
syntliespredure btPHSGL TS b SENTRE DaRt . PSA- 1. Rol ypeptides or a peptide
fragnme hereof can be ﬁged ag&d?aé]onr %ﬁﬁl” 'ﬂ@gtlwdﬁf%%éht’anti-PSG_-l

ant i bodt&8* meppciengl antibady, am betsed RHGhfyla mm%@g?epmgm s pdig, TAB4

monoc| ongdiviRRkd used to.purify a PSE-1 polYpeptide, e.g., a
PSGL- 1 pojfp;%/g&ep?tq ?ggn?tﬁg?fogﬁ?fﬁaﬁ?lhﬁv%@gﬁ%mﬁﬁm BY¢d agvi wimuagentthen be used as
an i mmiedyenadditonalnteR8G -addiilodgenal anti- PSGL-1 anti bodi es. An antibody of
the inventi an aﬁﬁ@mﬁe nonocl onal , pol yclonal, or engineered 15 anti body
that specificarl s Bioh#e Fypugopenbs ¢ mosbelpasiriolielons onnisinbaey t hat

;M_s Fi&: .n ;a':mddy yhabegedificall PbiAds A8 aPSeH PRolbHES kn Siiody flar oo - POI YPepUi de,
specifically binds" to a particular antigen, e.g,, a PSGL-1 polypeptide, will not
substantially recognize or bind to other molecules 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 bindin gof
the test compound to the polypeptide, and/or detection of binding using an assay for
apoptosis-inducing activity).
In general, PSGI.-1 polypeptides can be coupled to a carrier protein, such as
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.

25

In particular, various host animals can be immunized by injection with 2 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

9




substantially recognize or bind to other nolecules in a sanple. (?TJP téag%
invention also features nethods for identifying a test conpoun (LaF?'EgJ3

anti body) that binds to a polypeptide of the invention by contacting the
pol ypeptide with a test conmpound and 20 determ ni ng whet her the pol ypeptide
bi nds t o"PH&BESt conpound (e.g., by direct detecti oRCEUSIAIE498i ndi ng,
detection of a conpetitor nolecule which disrupts binding of the test

conpounédjipantieclpde BE@ thacilie Cabpet-atutat Seitd . ndj sing an assay for
apopt OS?PET iclnd%iCi r}g, activity). In gener_?aﬂﬁj,Ql GF%%“%@P‘%%%}#%S can be

coupl ed* T 0 87 APHIEIES pe detefagenegus popsiationsofightibody moteedlenitintaran adj uvant, and
i nj ect edoﬂtﬂhéﬁiﬁtﬁ&%ﬂaoﬁﬁi@%uné@&%r?ﬁgfses produced in that animl can then
be purified by peptide antigen aftfinity chromatography. In particular,

vari ous host ABifogies withiarheigvéntion fiersete iytlide peistioRd aMfiboicdaRSE- 1

?

pol ygept 0 geni.c fragnent thereof. Commonly enpl oyed host
ani nal SB&(?%C’E]SQ&}@%%#gg?&I% %‘ém REchpeRantibadies, aingle chaim i ous adj uvant s

that caentibedios &b fragndtts, FQbYRG ok, hiTHAELAYI depend on the
host speci es aﬁg i ncl ude Fr eundFrg adj uvant g%ﬁlfiﬁ%ggﬁpnconpl ete),

mi ner al “gergoR as al um num hydroxi de, surface active substances such as
| ysol eci t hi Vodcln@hgbRRsy@hish DLAAR tides, 'é) enul si ons,
keyhol e |j npet henocyani n,Syand é‘?%@aﬁ’ﬁ@%&?ﬁ‘%@&“&ﬁfﬁ%ﬁ e8éful human 9 WO

037 0136k 8HBeer ARIERSD, 2l ba peDareqd usiegithe PEGE umhéypBREcs hasibddaneal mat t € - Querin)

and j6or g Y | ycl onal ti bodies are heterogeneous
popul ati%ﬁ?ﬂ g]tfyg %%ﬁgbtg%}‘%g}gggﬁgﬁewﬁﬁ %&Hﬂr et RN we d6:4P5t he sera of the
| muni 2887 nKederst alaRuE Dbntnesol 6151 {19753 Kohiay &Ll @ JUBRREHAL Bl NI ude

i bo

pol ycl [ Rodi e in addi tion, nonocl onal ant i es, humani zed
or chi ﬁgrg?ﬁg?igér{b?bo:ﬁ%f?ﬁggoﬂﬁﬁl@agﬁﬁtiﬂ??dméﬁﬁfﬁgﬁﬂé‘é’bnﬁamsa‘lilaﬂ;'imnts, F(ab') 2
fragmen¥.y,. [B8#)nol ecul es produced using a Fab expression library.

i es, which are honogeneous popul ations of antibodies to a

&P?iclzglnglr ﬁi”il‘rggﬁgf legewcbwalmnéb@d&wambe PigaindrebyRB@tschnigod tipept | des descri bed
e e 220 dose et H i aNe CaPAT B it BFABl 1 [1076]
Kohl er S8 adescribeg in lehmw, Nﬁtﬂ%tslzt[% URET), ahi@OTE Phil N, £3763l10; Monocl onal
Antl bO%M%“genqﬁ%hdo%{eéh%)q%kos%o? eet\gl.,e Irtﬁmunlslio;'y Tloéagy841:]lg f1983];

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 Ig@G,
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
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 Wester 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 mvention. Anti-PSGL-1
antibodies that bind to the PSGL-1 antigen on the surface of a T cell, e. g.,a CDé-}- cell,
and induce the depletion and/or apoptosis of T cells in an individua] are particularly

30  wseful.
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




In particular, nonoclonal antibodies can be obtai ned by any techgj ?L%&$%h5
15 provides for the production of antibody nol ecul es by conti nuous et
lines in culture 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 WP 03p13603| mynol ogy Today 4:72 [1983]; Col e etPCAMUSO2(HEc Nat| Acad
Sci USA 80: 2026 [1983]), and the EBV-hybridoma technique (Cole et al.,
Monocl op@dreibaiskRedis r ; LSS, Lnc., 20 pp. 77-96
[1983]). Such anti’b@%?ggggéa;ﬁ@%gﬁgfg@gn@ﬁ?ﬁ“mmﬁn%gﬁﬁﬁ h&inp0c 0 20 O ng 149G
| gM | gEcreepgig assay [ty msasuzerile Qille lods sandidetecwinpoiiifido hiplkite BOGR-1pr oduci ng t he

mAb of  thi s, [ ltivated in vitro. or.in.vivo, The ability
to produce %ngaﬁxﬁig{"et?@n@% %gﬁéldﬁorvt ?/Bm%(%é’ O{EH’BEB CHRHRAES| ar 1y usef ul

met hod (¥lopisarietcl.j Broc NaX éeadBad WSeest: 6930 [yId4n Nub2fer @PAQSRal  ant i bodi es
are tested r ecific 25 PSGE.-1 recognition by Western blot or

i mmu op$@g?dﬁﬁﬂ%€ﬁgfﬁkﬁ%qt9]s’i s 3L AP bresilisiag therespesdsoampl e, as
describﬁggrhﬁb@ﬂ,bﬁgl@ I SYRHRY Bt |P@di . ifically recognize
and bi nd ?8 IgS_GL- 1 a? eqeutgg?Punl) In ?ﬁlgé?%#\?g%?#}g%gé%h@%%ﬁdﬁ%nti bodi es

t hat bi hmanantihedyreeecuie ofppprgpmate biotdgiabastificeandt usedT Ac ehimerie. g., a CD3+

it vi e PRkl HSRG R bt hs SRAPRR Bt BT sed, for
exanpl espeeiss, pegit asaliose hiviiey yaeiable ¢egiOlei®ed Borfl a.muife moadl&R] Or el i m nate an
undegi rabl e. i nmune response, .such as a T cell nediated i mmune response,
assgéi a glho%’?rﬁi aglglﬁqﬁnﬁ%@g.}goggquﬁnagns%{ GBfnune di seases, transpl ant
rejection, 1QeMaR3lyOkABRBeSUtiidd 2414 BB kbR bilifldiSeAaRBodiaNd T

cel |l -deriyed ncers Anti bodi es al so can be used in a screening assay to
Fdany

nmeasur € 98; $:-94G{78a% 248 aanceh WsR98Lenn be @dapteddo prodm@aingle | n addition,
technimgﬁg@djébo%qmgtqpﬁgl i frﬂ Ik Ce.antibodi es” (Morrison
et al., Proc Natl Acad Sci Usgalgqéﬁgg%%pﬁ%% ;“@Sﬁgsr‘g@%"@c‘“ al., Nature 5
312: 604antibodiay are Reined hy buking the hiday endligit4has fagiS@Adf thdly ®piohci ng t he genes
frongga e t ) | e of. ropri.ate_antigen specificity together
Wi t h%ge‘ﬁggﬁ ro%aa ‘%ﬁ%ﬁ glr%ésgﬁr:#gﬂlo nﬁ%&@é‘gl’%ﬂﬁm propriate biological -
activity camdithodyfegmehtsahit lebjztize SiAtiRDGYpécHicepiBiegestl & i n whi ch different
portions are derived fromdifferent animal species, such as those having a

var i abl &PFEEIOX KIGVP (FEpIftesof ehtplpc b agmesrdncludy behebody and a human
| mMLNOQk tb (B SiaBilbnid @ be PholRiRY YRl i BN (' ERipBEP T 1 Ped Tor the

production of single chain anti bodi
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, Scofland; Oxford Molecular, Palo Alto, Calif.). Fully human
antibodies, such as those expressed in transgenic animals are also featuzes of the
invention (Green et al., Nature Genetics 7:13 [1994]; and U.S. Pat. Nos. 35,545,806 and
5,569,825).

30 Screening Assays for Compounds that Modulate PSGL-1 Function

The invention also encompasses methods for identifyin g 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




(U.S. Pat. Nos. 4,946,778, 4,946,778, and 4,704,692) can be adaghﬁgﬁﬁjﬂMS
produce single <chain antibodies against a PSG.-1 pol ypepti de, i
fragnent thereof. Single chain antibodies are forned by |inking the heavy
and light chain fragnents of the Fv region 15 via an am no acid bridge,
resul ti nYOHYIZ3i ngl e chai n pol ypepti de. Antibody fra@fblbe0f448t recogni ze
and bind to specific epitopes can be generated by known techni ques. For
exampl e1. 846 moliRamRbmpbh lPnBulludfie Mo JFps8H. LaF(aD ) 2 fragment s
that can be produce pepsin digestion o l% e antibody nolecule, and Fab
fragnenF@“ﬂﬁ@bméﬁﬁxﬁeﬁé@ﬁepameﬁmbwmnadmnmﬁgmkﬁdaﬁﬁ§mﬂilﬂﬂvhy|dges of 20
F(ab") 2, t V. .Eab expreSS|on | i braries can be
construé%g% %ﬁ ggwq@h§§$ﬁﬁ%g§%h%g ¥ 1275 [1989]) to allow rapid and easy

i dent i f | cat i The cofapowrie tlabmay beFﬁbeenéd:ﬁ@B@i?daﬁcéﬂM@ﬂlfef'h@/eﬁ't%hﬁ&ﬁhes pecificity.
Ant i s can @gﬁun&m ed b rret hods known in the art. For exarrpl e,
noNno are ot ] té?sPeRﬁl S@B‘Hffbglﬁ@ut%e@?femdfqt@rvggaman be

cormercua:h ounc&fihiwﬁmb;'sdl,(lscﬁfa%gﬁﬁﬁte &Béxéﬂ‘i‘unc%ﬁ& fadphpcul ar, Palo Alto,

Calif.). human anti bodi es, suc ose expressed in transgem o
ani mal SP%G]ela?}S%S@?é@dhﬁfe@ of the |nvent|on (Green et aI , Nature Genetics

7:13 [1994] ;g 545 nd 5, 30 Screening

Assays for &%g%x#ﬁng{ﬁ%y%hﬁﬁe be%m&te fhees @ Yention al so

encorrpa@@mslennﬂlkhﬁj@phdes indldini oyt rmghmﬁmlﬂiﬁiﬂ)ewlﬁtrandbﬁtpeﬁtﬁﬁt with PSGEL-1
limted to nmpounds t hat

or d maLn ut not

fndul?e 1 @ §% ]%%1"%29 gf t@g@eﬁ “%*&?aﬁ@s#\@%%?ﬂ%m%ﬁlﬂhg to PSG 11
2006 Vﬂxﬂ&bﬁﬂuﬁﬁﬁﬁal%@ﬂnﬂ&%ﬁ?ﬁ%ﬁau}aﬁh&%ﬁ il er aad6; 1coNPouNds t hat
nodul at e %he i nteraction of PSG-1 transnenbr ane, extracellul ar, or

i nt r aceFPHPYRUIGH BT Rrids Phasphepartidst enqbsiew, butot Ilmt@@ﬂo, wemberoefpounds  whi ch
modul at R8s phrtal u&g&,xmteTH&?eceggn&gﬂgﬁﬁﬁﬁﬁ i1 %%g%{f §81 n accordance

with the invention’include’ m t anti bodi es

and fr aWt[$Q3%m¢€a@mlmmbummtm toqmmﬂnmmj mohdstadnabl nd to PSG-1 and

nmodykat g, 2. DL el funtlon ne aed scri bed herein.

Suchilscolﬁlpoun%&) il Il&gtk% e THUE AP E Chgp EIII1 c’l‘“‘i‘ éAbgPZﬁgSGE‘é such as, for
FAb expression hbrary fragments, and epitope-binding fragments thereof), and small

. organic or inorganic 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 anatural 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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exanmpl e, sol uble peptides, including but not linmted to menbersg rg— ngm
peptide 10 libraries; (Lamet al., Nature 354:82 [1991]; Houghten et &

Nat ure 354:84 [1991]), and conbinatorial chem stry-derived nol ecul ar
library made of D- and/or L configuration am no acids, phosphopeptides
(includi™g%®8e%3not linmited to, menbers of random or PEEUBE2AI4% degener at e,
directed phosphopepti de libraries; Songyang et al., Cell 72:767. [1993]),
anti bo t I nal , 15
humani ;%%én E}ﬁ:iu g ?otmgytfor%ﬁ}n urnmékwgl?chsbl(i)nndt ngﬁi!L-olnnﬁJote r%ﬁglgllesg and FAb,
F(ab’ )Zraﬂbﬁepléﬂmmmb@’ﬂcéll hpo@toylsfragrrents and epit ope- bi ndi ng

fragnments thereof and sna oy gani ¢c_or inorgani | ecul es. O her
¢onpounds P&WO@%’F b ﬁ’éﬂe‘{'ﬂ %‘é‘@@'r‘i?%&'én gl@%glqtﬁ%‘ﬁgi on include
but ar emappsdﬂ.m(&@chohﬁuﬁ@fqisbrptp@vngmﬁms@@éﬂhﬁéi Ihsgalse RbALGL an activity of
the 20 PSGL-1 protein, as described herein. Conputer nodeling and

sear 2 hi exgmplscimsidelgtiesT pelf setivity aedesiritied Aeeivrand thus meppousedid foror t he
PSAE.-1
2V SHE B A R0 SR b BB R R S o,

expressi on or
the acdiseasessintl @celdetiegicamsrsar e i dentified. Such actl ve sites m ght

typically b bln ng site 25 Jnat ur al du| at.or ctivity. The
active si tee%‘ﬁﬁmbcép Bgtﬁ? Pﬁi‘sf‘gdlsﬁ‘ifoﬁ ‘F?S‘H’Q“n‘fgomnfiﬁ(’ Pﬁ(téli i ncl udi ng,
for exapipdifes prdpaing N@achivh Aextaed &Psamup(mao@&nﬁ% 8 the tkftom t he

(.D-l

nucl eoti de sequences of nucleic acids, or fromstudy of conplexes of the
rel é@arﬁon@ewiﬂdmsl%r C@nditemé ifqnadrrmw@ﬂrpwg) ailawuh%ﬂwcw qog@ﬁ@pntﬂ 18 the latter
case, HeEAd vifd to find the
active sf%te %J 11 I ng%gr on t g%@&tﬁ&mg rlggt%%ﬁl or ligand) is

f ound. wqtlh@ug*tundéﬂ@rﬂslﬁﬁdl spisoige useidichn varf/ derending umﬂnd%gc@ihoﬁhd gener ati on of

conpou ul d aI di n screen.libraries of

coonn. eieetl o W clinihhont S PR G0N Rk SEEFBMRE anl o and

bi ol OgltoaldomaﬂQifiPSGLJIquﬁbﬂ tEEBe@ﬁsﬂ@oH@rGﬁ&in%@ﬁl@ﬁepﬁﬁé’ fHdE@Brd0 7498 materi al s,

|ncI r ot elg for co ounags whjch bind to a PSG=1 protein and cause
ég ﬁﬁ%&ef‘gﬁ SO SIPR T 8 e labeling jsolation i dhg resuliing Gopples. €gat ens may be

deS| gnegdntheuiigient i fy conmpounds capable of interacting with PSG-1 (or a
domai n of PSA.-1). Conpounds identified nmay be useful, for 5 exanple, in
modul at i ng ‘ﬂ"h@éfrfﬁenmgtaﬁﬂﬁiys%ﬂé)ﬁ@@@@bﬂb@dvmmfmadﬂﬁorhwm?n%e useful for

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  /ftest 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 treatnment of conditions such as autoi mune di seases, transd}dantipR 2005
rejection, allergic diseases, and T cell-derived cancers. The principle of
t he assays used to identify conpounds that bind to PSG-1 involves
preparing a reaction mxture of PSG- (or a domain thereof) and the test
10 conpotiR@*AeMdr conditions and for a time suffici enPCTHSEINHW t he two
conponents to interact and bind, thus form ng a conpl ex which can be

" enovedogidleRs f6lfied GPiath ibdibil 26 QN0 SLUES Thd o FShr 1 SPeci es used
can vary dependi ng upon the goaf of the ‘'screening assay. 1n sone

si t uat i 6eTBPIfYes prchgredion thesiolid susfaseprindy ascquepdishaden a anmbspOwdjsng to a donmi n

f PSGL . tei. | ypentide t ffords 15
acvant agae s B PekSady R R BB iR ari B BEReeqBn obbthe resul ting

conpl eximmeotdlijed onalre dnefacetindicaadhat THRpISLEGRME IEMASE SAYSe @RN be conducted in a
vari gty ogiﬁ\égis. For exanple, one nethod to conduct such an assay invol ves

anchori Ry nan-ypmaebilized corgpansaigs pefdre-labeled. jap éndisectilabe] en bpmeadei n” or t he
test suRSl-aRCc® Qs fhch&kd &h BB grgjg ti PoE - 0.4 test conpound
conpl exes anghg%%( S(_)n K he solid phase .%ﬁ@%&h@%&aﬁ&qﬁ%gﬁeﬁcg& ?on. In one
embodi nBAPreyiously @an-tmmebilized, compenePS(ie dntibedi; tretntn, may bbdiretighored onto a

solid . und. which.is not anchored, nay be

| abel ed%Héellét Fﬁelr]d%e?%%atlﬂ%ﬁ gﬁéa?aﬁgllgggé}{'{wuhyy&r actice, nmicrotiter plates may
conveni ent | yAlbenaively] Zedctias cihigs @aticttdihasiguid phie thersafiaor ed conponent may
be i,amobi Ililc#gd %gt ngrn-coval egt or covalent attachnents. Non-coval ent

at t aChnBSHRRTPHEeS Fer AL AL EPmRPIEt 3R corpRletes detedied: egoliBE aur f ace with a
sol ut i oimmadbikizea apEikde ke GordTSGING profid, Ede! peptid@ byl ilized

ant i body, preferabl y?alﬁbrmnocl onal grnt ilb?g{}? éspefc‘*??%rbfrgr the protein to be
i mobi | PREH! oriiRs teH sompamd teanghenfey cempleyisdomed in eolution, andlailabelndr f ace. The
sur f aceggi 8ciflk &R j 21N order. to conduct the
assay, thlgg%yo%i %m)bi ?llie?ghdér g%m oﬁ@tﬂ%fﬁﬁg’%g@ggagr%’@‘g’?%ede{egtoagflgo&edsur face

cont ai roplexke anchored conponent. After the reaction is conplete,

unr gact ed coy rempved .q.,..b hi n nder. condi ti ons such
hatSany 15 RERRBINR Qltal IR Epsh e dieden nsa Samemmdr DEUarst ned wi | |
remai n witlnBSGL1z G this chd) eclBlides thabeiptaas PSGILNE of@ligmEd R hbe beeR P! exes

anchored on the solid surface can be acconplished in a nunber of ways.
genetically engineered to express PSGL-1 can be used. Cell based assays are

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 ifs
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 i vitro or in vive 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.
Pharmacentical 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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VWhere the previously non-inmobilized conponent is pre-labeled, theg 4 rrp 2066
detection of label imobilized on the surface indicates that co Iéibs“ -
were fornmed. Where the 5 previously non-imobilized conponent is not
pre-label ed, an indirect |abel can be used to detect conpl exes anchored on
the sur f¥@&01803 ~ ysing a | abel ed antibody specific PETUSQE%r evi ousl y
non-i mobi | i zed conponent (the antibody, in turn, may be directly |abeled
or i ndi rect | yhe cabgbadis WdbeFolnapal ji avey| . .ernatively, a
reaction can be g%ndugteéh}n a Iiéﬁ?r pﬁ%gg%d?ﬂ%hggg%PY%$%§§{products

separ at & SK3TEHs, & belie indertion aperntoys infirsibne diophelatians detisiedtied mag. g. , USi ng an

i nmobi | i [ i L . PSG.-1 protei.n, polypeptide, peptide or

f usi on bg?%%e?ﬁhﬁ@ﬂ%ﬁéaggg%hggﬁ%%ﬁﬁgJP3”?5@%%?15HV&EQ#ﬁF&?@@“ﬁorned in

sol ut i owjthameddad prebevaive. Tht taogbyitioponhy take fuok féhe aOifmsioAPONENt of the
possi Igoconglex to. detect anchored  conplexes. 15 Alternatively,

cel | ~basPHions o5 FRUISoRs Wenilyas aayegus Vbiciessand msprseniaadommdatory agasisact i t h
PSGL- 1. sibh at fispeneing, stafliding k i SRS | lines that
have been gen%iicgily en %ﬁg@?gﬁﬂﬁﬁngégéggéj e Yg}y’(%1(51;1}{1&6@‘24used. Cell based
assays Heediaiean éﬁl“aﬁ’qv‘sﬂeﬁg@ﬂfpr qopstitesioalvittd sugatilb eetficie doricammaplecf f ect s of a
conpoungh.4 bl reen descri bed herein. For exanple, once a
conpoun%e?lgg%;}g%{ﬁjlﬁ%‘g%e%g%fglgugl;%on its 20 ability to bind to a PSG.-1
protein, the compound can then be tested for its ability to, e.g., induce T
cel Iygapoptosis in vitro or in vivo or deplete T cells in vitro or in vivo.
Pharmaceutical Conpositions Gven that an object of the present invention
is to alter an inmune response in 25 an individual, a pharmaceuti cal
conposition containing, for exanple, antibodies, small nol ecules, or other
conpounds that specifically bind PSG-1 polypeptides are also a feature of
the invention. In a preferred exanple, the conpound functions as an agoni st
of PSGL-1. Pharmaceutical conpositions for use in accordance w th the
present invention 30 can be fornulated in a conventional manner using one
or nore: physiologically acceptable carriers or excipients. Thus, the
conpounds and their physiologically acceptable salts and sol vates nay be
formul ated for adm nistration by a variety of routes of admnistration. 14
F E B 2006 WD 03/013603
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PCTI USO2 /07498 The conpounds may be formul ated for parenteral §71 FER 72588
adm nistration by injection, for exanple, by bolus injection or continuous
i nfusion. Fornulations for injection nay be presented in unit dosage form
for exanple, in anpoules or in nulti-dose containers, wth an added
preser valOPé13¥e conpositions may take such fornms as MUISSeHEIBns, 5
solutions, or enulsions in oily or aqueous vehicles, and may contain

f or nul apelinbdd 8£0bfolIfl HraReAdiR hdelagd : i spersing
agents. AIternatlvely,gpﬂg§gctlvgﬂqIﬁgng%%%ﬁﬁggg%%ﬁﬁﬁégg%ger formfor
const it BePB#IOREt h a suitable vehicle, for exanple, sterile pyrogen-free

wat er, befor MO, 03/ 013603 PCT/ US02 [ 07498 Met hods of
Control ling goﬁliﬁ%?#%gﬁ @F%O‘% ParITIT\ér%) ﬁnetﬁﬁ%%?%wgéssﬂﬁf}éfﬁéegg?rﬁ’ﬁ HaYCel |

Popul at bensfldiopetangie, mutdiubsing A@s@ogded inkesh hélidsEbsLPRENIING assays
descr.i bedlﬁger,ai &Hgay ﬁ)e useful . for exanple, in nodul ating a biol ogical

f uncti oROLYRERISE AN/ g5 forneagaiment oF dispiders aspeialedATxGPSSe or BIEaNtedeat ment  of

di sor defismassesionteCslg AN TRYG SR |aYA i y@%}n mqé@,gj , eg, aT
cel | - medi at ed igpm*runegr es(;)on?’;eai#eﬁelg%nuggnp uﬁ%smlenc u g,{ﬁﬁgﬁ%ﬁ%m not

| i mi t edb¥trgegidimiled to peptidescritibediesndffragyemnthsreoh encbather aagadlicot her or gani ¢

conpoun ' n the surfta f. T cell. and induce a

si gnal %%%ggsu@%%# tgé’? ﬁv%{/&qﬁgtmr?aecgﬁﬁiC'%ﬁarﬁﬂlé&ﬁaﬁtg’ﬁ“ﬂf the T cell. The
met hodstrafsdedtion pothivay dhat resiits apihe deah biihe TebludEhethehaid@f fieon of a
cross-linking agent, that induges the cross- |linking of PSG@-1 on the

sur fs@cemgim c°§’ﬁ?ffﬂhw§ﬁ’88FPﬁc?Hﬁﬂagna 3P ngagEnt Fpagﬁﬂu‘t?é thef&esgr i n any

| nst ancEnkifesfIGIL-hen the Rhgide @R a 081 T BoRRbindl dQEriTeddRldin SRtV tY i's
desired. _Particularly useful conditions that can be treated with the

conpountfedét apyHBsHRs Wherahe deplation er elimisptinmef & cell eestvitpdés desirashs pl ant

rej ect i phticdhd Lisdht cHiss . . Exanpl es of
condi ti .onsct ha}?_ can be t?igltﬁtecgﬁ\%gtt%at%ﬁ@%ﬁ\%icb n_d%gfctg%%gg%u $ described
her ei n ingkde aetoinbme diseaseso trahsphint regkction, atkirgib disesesyehd T telbdered hriti s

(i ”%“d%aﬁnger rheumatoid arthritis, juvenile rheumatoid arthritis,

ost €dar TNFiLi s, and psoriatic arthritis), multiple sclerosis,

encephal ony elfAatipies ofymditidanihar Gh & inBated With Blakti-PIOYS] &mpolsiat osi s,
described herein include, but are not limited to, diabetes mellitus, arthritis (including

rheumatoid arthritis, juvenile theumatoid arthritis, ostecarthritis, and psoriatic arthritis),
muitiple 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 asthrna, cutaneous lupus erythematosus, scleroderma,
vaginitis, proctitis, drug eruptions, leprosy reversal reactions, erythema nodosum

25  leprosum, autoimmmune uveitis, allergic encephalomyelitis, acute necrotizing
hemorthagic encephalopathy, idiopathic bilateral progressive sensorineural bearing
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 matrow transplantation, liver transplantation, ot the transplantation of any
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20 autoimmune thyroiditis, dermatitis (including atopic dernatfitji 5rangig
eczematous dermatitis), psoriasis, Sjogren' s Syndrone, Crohn's disease,
apht hous ulcer, iritis, conjunctivitis, keratoconjunctivitis, type |

di abetes, inflammatory bowel diseases, ulcerative colitis, asthng,

al | er gi cVa9¥MREP3 cut aneous | upus eryt hemat osus, scl er BEEURRATI98vaginiti s,
proctitis, drug eruptions, |leprosy reversal reactions, erythena nodosum 25

| eprosu I . i L . i ne al,o litis, acute

necr ot i %ﬁﬁ%ﬁ%ﬁ%ﬁ%%%c%%@?k%’g ﬁ)q/D §1 aﬁﬁ@%ﬁb H%?%Hsé?%ra& progr essi ve
sensor i leskenzhs dndér iyngpholmess, apl astic anenia, pure red cell anenia,

i diopathic thro cytopenia,. polychondritis,_ Wgener's granul omatosis,
chronic actiﬂ@rﬂ‘gg%%iof fnvglft&?é’ﬁ’é}bl?l'éff‘?_ §%ﬁéple§§/rﬁa?lgrf@fn?_€ﬁ“ppat hic sprue,
lichen pdpanusn, e\ Sirolbk SHMRE Fob BRI a%iclogi Al LMRIYaddivkd B 30 Ci rrhosis,
uveitis posterior, interstitial lung fibrosis, graft-versus-host disease,
cases omdividuglaapiba depjetpdef 1 seHe rrwdirngywramng thetsamplowithsi mgi-al | ogenei ¢ or
xenogeng@r i .ho I tra | ant at,i.on, |.iver

F T anapl Seg s aanh EHaed oo AN BERLAR AR 005 wo

03/ 013608s REMHLUSIPINRAREB eqr, harllowing Fasheenridhher of 85 beh ivscal opi ¢ al | er gy,
Al DS, and T-.cell opl asns. such.as .| eykem as_and/ or | ynphonas. The net hods
of the PERVEHPT 8%1‘”%1%’?%5'&6@@3 of g'“a@b%&etcé‘aﬁﬂ%wFstr% B RslhPepglation.popul at i on,
either in vitro or in vivo. For exanple, a biological sanple derived from
an B i ndi Vi’]j}l%%| can be depleted of T cells in vitro by contacting the
sangPe wi t h B falRwinpaeesamplesaf tiemacties ef the wenvieneThey oprdtembe | y t oget her
W th a ghassdlak MkDE 1RO | be useful, e.g., by allow ng
for the e%?i&gﬁ?rgﬁm%f noﬁéefféﬁglhgenﬁﬁﬁgp%gﬁf& popul ation as well as by
reducing or elimnating T cell activity froma cell population. 10 The
follow ng are exanpl es of the prEactige of the invention. They are not to be
construed as limting the scope invention in any way. Exam | anes 15
Exanpl e 1: Preparation of an Anti-T Cell Apoptosis Inducing Protein ("TAW)
Monq | opal Angi odé}; A TAI P—s%c' fic monocl onal antibody was generated by

§ AP et fEnarplion. gk an ant- 1 C.aut ApontesisdaducingProtein CAFATE)] M | stein ((1976)
Eur opeamodsibnaBhnitfody | nunol ogy 6:511-519) to produce a hybridoma secreting
desired antibodi es. 20 Anti body-producing cells froma hanster injected
with Conc an@'gﬁﬁsmc@wnpglonal antibody was generated by applying the well

known cell fusion methods of Kohler and Milstein ((1976) European 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 vifro and deplete T cells in vivo. The protein recognized by TAB4 was
designated T cell apoptosis inducing protein (TAIP).

C57BL/6] (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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activated Balb/c spleen T cells were fused with a nyel oma cell Iign'p o fzg%’n
an anti body secreting hybridoma. The two popul ations of cells were fuse

wi th polyethylene glycol, and the resulting antibody producing cells were
cl oned and propagated by standard tissue culture nethods. One hybri doma
gener at e‘ﬁoag‘b]é ding to these nethods 25 secreted a noREENSRATI9ENt i body,

desi gnated TAB4, that was able to induce T cell apoptosis in vitro and

depl ete j j - T i i zed AB4 was designated T
cell apgggi ggéihgé Firﬁ%uﬁglérégmglr%?g?%%%kmn%%@%@g\?ﬁ&gfgﬁlﬁ% BALB/ c m ce were
purc Eas e@en;namm Wt}ﬂdoiagi Ikcsffln plogdin EBmﬁn:ﬁﬂWEQW‘l’“gﬁggb %aﬂl_e&aﬁr&ﬁljﬁ_r S wer te

pur chas [ e . Ani re Faci . i ona 0 Taiwan University
Medi cal ?egooaflfcg{gpetﬁe %W%mﬁcﬁﬂ%‘fﬁstwléedg‘fﬂﬂg?ﬂgp&ﬁf the pindipg byiAEs hybri dona was
spun at aRth©BOung anGbdd§wad Bl MehBSe B6iGmh %mss&ﬁﬁmﬁéamon\lg%@mg?.hut ed at a 1:1

ratio with the_ bindi n%lbuffer . (0.1 Msodiumacetate, p A protein G
col umn b’fﬁl@ﬁ?ﬁ%@cﬂ%@@ %8n Herh frectioy epniziagd Ll of the plEteB @106y #@ 183/ 013603

PCTI USO i W -5.m. of . bi ndi ng buffer.
The cl eil}l{ggﬁéu tn\tﬁ?ae% aﬁ@%%%%n&aetméﬁsﬁm%%ngﬁg fgl?frﬁ%loﬂr‘”dﬁl I’'n G col utm and t he
f1 ow t hmiueffieraat 1 dbTHeHCh@HANE Fracebmadathiding the entbolyWere gadsled & um was
washed w -10 ..Of bi ndi buffer and the bound anti body was

o ut o HryAe TR el 1 oh P, BT Mecithes it howrow s dye. 5

gl yci nePid@in cqbbritraidn inERCintibsBCshingles Ve RteRBithed with 1Rfrrédagug! Ut ed anti body
and the el ut %d frcﬁgti on was adjusted to neutral pH bpy m xi ng each 1 nl

fradli ofesiterd by Bradiprduging the Rio-Bad Protpir AssayBIO-RAD, HeguleRrGaY i ons cont ai ni ng
the anti body were pooled and dialyzed against 2 liters of PBS, pH 7.4
three tinmes at three hours for each dialysis. Protein concentration in the
ant i bookZaRmgt:cBreparationdd v MoviseSpleani €4l Suspensiop eadithe dcfititidaand | bed by

Br adf org_Hsl | 0- Rad Protein Assay (Bl O RAD, Hercules, CA). Exanple
2: Prepgl}lof{mggt&g?ecaeﬁ%/buse Spl een Cell Suspension and the Activation and
Enri chnent dfloke spletiswadintrersepinefein] weiSankSwREmesd sal sSutin (PRskNk’ s bal anced
-sal t1550|euéi on QEBS@, .15 %esﬂtl r?énced with a sterile cover slip,

t r andf e P ed THETE M afferile goes H’tjénﬁ Bed ook opntrifygg dubsgGestad, 200 x g for 5
M nut esand §Pen &P kRFLES NGRS, ThSEREM ; was resuspended
in the res??ual buﬁ@gr b%’/‘ygentlf? %%&Sﬁﬁdﬁ%dd%egg’ﬁlt%m nating red

_ ) appi ng the wa
bl ood c¥#sresuepanesd indhesresigupd buffsy by igentlydaprisgthe whll1Thd copfarBBng ysi s buf f er
(0.6 Myed blood cells (RBC) were lysed by the addition of 1 ml of RBC lysis buffer (0.6 M

NH4CI, 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 mediam. 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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NHACI, 0.17 M Tris-base, pH 7.65), followed by a 2 mn incubatiopf 4t FEgopns
20 tenperature and rapid quenching with 9 m of HBSS. The cells were
pelleted at 200 x g for 5 mnutes, washed tw ce and resuspended in RPMI
medi um The concentration and viability of cells in the m xture were
det er mi n¥8 0P1¥H3a henocyt omet er (Canbridge Scientifi ECTHEZYOH8d Tr ypan
bl ue exclusion. The spleen cells were adjusted to a final concentration of
3 X 106/mM with RPM 25 nedi um and Concanovalin A was added to a final
concentﬁ)@atn{ qen3_of 2 m.crograns/m to activate the T cells. The cell
suspensmm‘%m—ép%ﬁif%?—m fActivated Beellswel | culture plate (5 m/well) or a 10-cm
cul ture di shAdtivRedlr/diiSad E@,ﬁ] ' ted at 37C, 5% CO2 for 48 hours before
harvest:%]gg. sThe acti vat{eadB sp 85%(%@ r&?“??ﬁ‘éﬁ%tﬂar@whe@lmaﬁ@waf cells, were
resuspehttéd Fosnlm REMI RSB macvdtaidnges tih/hy oOHES |aal Ho Y AP 5 M 55%
be.

re was taken not to

hi : lytion in a centrif L
cus b‘OFIg,OfAﬁ@, d?%ﬁt?—@ﬂg alﬁcgrgyglp!g%r}h%%g%ﬁ? @l{&)@gg%g@;ﬂ;. at 1,900 x g for 13

di sturb the separate
m nutes at 25C without the brakgapjhe; enriched T cells were collected from

t he inl]ﬁl qees yers, washed twice with HBSS, and were ready
for experinprgro 03/.013603 TrR@ENBD2/ 07498 Exahpl e 3: A potosis of
Act i val Sa2vesonird Act[f V&midamsterdg | s (see Exanpl e 2){ were resuspended to a

final ¢concentration dfng/ml¥-205 cells/m in RPM negdium containing 5 ng/ni
of IL- g/l crosetlinttr arfbibbdys (afB4mst TNt | - CD3 according to the
condi t shown i n Tabg/el TABTABLEedmky PeT | ps Negative control
TAB4 Treatnent* 3 ug/ihg/mdmsger Ig 5 ng/m 1L-2 3 ug/m cross-1inker .
anti body (anti-hanstegiu i ; err MAb 5 nglm [L-2 3 u
Cross- FPbsiﬁwcoaﬂblj bodyi ﬁgﬁm’%@ﬁﬁmﬂgﬂﬂl?an&ﬂ%&ﬂ le) .

5 ng/ml IL-2
*: Final conce : 1 ug/ml C%‘oss—linker antibody (anti-mouse Ig)
- ntration of the designated reagents in the medinm,

After an incubation petiod 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% sodivm azide in PBS), pelleted at 200 x gat4°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 I1.-
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 contro! hamster 1gG did not induce specific apoptotic T cell
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Positive control 1 ug/m anti-CD3 mAb 5 ng/m 1L-2 1 ug/m crossfilf Mgy san8
anti body (anti-nouse Ig) * Final concentration of the designated reagents
in the nmedium After an incubation period of 18-24 hours, the extent of
apoptosis in each culture was determ ned using the 7-AAD apoptosis assay.
The trealV@@3BBFPs were 10 transferred to FAGS tubes (P&TEHMRYI49%8ashed twi ce
wth i cg-q(t:lgl d FAGS solution (1% fetal bovine serum 0.05% sodi um azide in
PBS), pétdthiasdorapar@DOitx thg calturdGhat TR, Werge 1 ended in ice-cold
FAGS so[:#{]tnioﬁr}n&uotﬁ final ,concentra%tﬁaﬁgg#ﬁgy%q’\ﬁﬁgéﬁﬂsﬁme. For stai ning,
0.1 m of tHe TESUIIBITE &P PET wel} aftaridf bctursiof ctivatdARI&onR. i nal

concent slwtingn of 2 ug/m and then incubated at 4C in the dark for 20
mnutes. 15 Finally, the stained cells were washed twice with ice-cold FAGS
solution, resuspended in 0.5 m of FAGS solution and analyzed with BD LSR
fl owscyEongiies. £Bscd wDickison). Fig. 1 depicts the results of a

r epr esent at Ir(i\éb ”%%’g:}fth X pERenn Lifferent Tippesst | gat ed when activated T
cel I's acqui eess Washed witcOowiliiBé cd1a HA ST Ron TRAkaLed . 20 apoptotic

si gnal s odpuse, spl. nocgéés were act | \?ﬁ%ﬁﬁ%ﬂ%ﬁ%ﬁ%?%%t ained inIL 2
cont ai ni'ng nedr A AR R8s eeR00x getr4ChianFasiSaghe (Fﬁ@&,?p@ﬁ@led, and

st ey I g

chal | engbgwensiréduspeABH BRI LR i body .or. control ha Gin the
G‘?ﬁ? ?‘g%%"i“ﬁé lsoucanirgfionrof 1%H8 abi l ity of TAIP

presence %‘ﬂhan(ii -hanster 1Ig

cr ocsls- 15 ld@“ 30-1 7 glieuot efihe mendeaca%i?@wm@@glgm@@gg wfgath was

evi dentfofdacid aa® . the ent of TAB4 25 induCed apoptosis

i ncreasgd ?romafL)%8@%@%%@%@5@%@@2%@@%@@@aamltoﬂecI ined to 44%

on day bgmstepls %éfﬂﬁﬂ(ﬂmmmwmflz@@nﬁlivﬁ%r@mdehWﬁ@eﬁ%ﬁg%ﬁﬁﬁgom otic T cell
, as c¢

19 | FERA 3603 . PCT/ US02/ 07498 deat Swith the
cultures t agl?)a}égég%{/cg%’r gﬁﬁ“"lt%-l?!heﬁiﬁlth -Thpgellsaverpwashid viee wgmnés.0l ) i nduced

apopt o$pPld BACS38Rbtindn staigell witkafey f _activation (data not shown).
5 Exang%tﬁ)oé: (ﬁﬁ{?ﬁsﬁbon of téeﬁ%&%ﬂg%%%g%hm@ﬁ%“@% fEeR3ues Cel I's were
washed t wi ce W i 8 Ccomirepiadentisbarattendp, and BRf@bgabomine serum 0. 05%
sodlu rrmr@mwm1?@@11@@%.Wm15ﬂ&983§n§b0%§ élgg,;lﬁ‘) A 150A§1:% fgcl;f)e (Fal con). The

cold FACS solution: and'(2) for thymus celis, FITC-conjugated anti-hamster Ig, PE-
conjugated anti-CD8, and cychrome-conjugated anti-CD4 antibodies (2 ug/ml) in 100

- 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 m] 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 Fi g 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*g*

Tcellsand a

et thymus T cells expressed
significant amounts of TAIP proteins, In contrast, the TAIP proteins were expressed
only on a small population of CD4'§" 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 paratfin blocks. Tissue sections, at a

4 um thickness, were prepared from the paraffin block with Leica RM2135 microtome
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cells were resuspended in ice-cold FACS solution to a final cop r@a?%%n
of 1 x 107 <cells/nil and a 0.1 nil aliquot of the resuspended?ce

FACS tube (Fal con) was used 10 for each assay. For surface staining, the
TAB4 nonocl onal antibody or a control hanster Ig at a final concentration
of 2 ug/WP%P&3added to the cells and the nmixtures RETESHAIEBated at 4C
for 30 mnutes in the dark. The cells were washed once with ice- cold FACS

and, ¢ heRprstin 6T waieh and bd il coaieh SR, A6k ks LR, £ ggat ed anti- OO
ant i bocj%‘fﬁ‘%f‘&%% Y(QBP FI TC- conj ugat ed anti - hanster and conj ugat ed anti
15 CD8/ CD4/ SeﬂB?“éaweNmentSA/l-E/wac 3 anti body (2 ug/m) in 100 ul of
ice- cold FA@&@@JM*,Q th and, ells, FLTC- conj ugat ed

ihiBB the e oot ec W Pyt g fedibny

anti - hanst er & PE- conj ugat uﬁ ated anti-CD4
ant i bodf¥gneg-20 O@@Fhaylohsnnﬁ(mcordmg mfstanda'd@ﬁit@hofé‘s@;v&@hﬂéﬂy%pt gjhe reaction was

erfagr m_ nut es ark. Finally, the stained cells
\R/er egmngﬁbgg&t?é\nl%éeﬁ{va St% %lqnéé” AR dﬁéﬁ%%% Lefie C@@l@é@&sﬁmmdbd in1lm of

£ICS SOk limtanogh sl B0k LR £ S B (AL T S )

Fi gs. e ate by FACS analysis t
on the v@?ﬁéﬁg‘ gﬁb;&ﬁ@%‘lwlﬁ&?a@mﬂ%wb@mﬁwﬁmﬂnmhhﬁﬂﬁﬁﬁb@;& As shown in

Fig. 3, N&3RcificBindsls!vwer8¥ t detectable ampunts of TAIP
prot ei ns_on the sur acr 123%1%% g%c ?%%%t SR GHETOS HoRleRkineduifsnl P pr ot ei ns

were dé @&%ﬁl&?a@mﬁ%bhm atmomaemperacti@°clovbiighg! rge Most of the

CD4+p cel ressed ni f| cant anmounts of
TAI P p%}?bgfn ns. fkle%or%{np aw%%&wﬁpwggﬁtﬁslg\ﬁk?@ @Lupp@md only on a
smal | p%’[ﬂﬁﬂtatthe(ﬁﬁcms @nHinBubatiby fonEnedF6l dn%th@ﬂ(glr aﬂ‘})o?l-[ér%%ﬁ%‘r%f rom B6 and

BALB/ ¢ di brain, thynus, heart, |ung, 0 stonach,
ki dney, (B}sﬁ%e é) ﬁﬂﬁ;%#d @g SeetiopRyere a,vameé bviselin BBS: fof § minkGYedchytonl dehyde

over ni gbnnoxa:tthermrmryaﬁmﬁﬁgtﬂéﬁ@ed VAo : Qjﬂj&ﬁ%ﬁ%ﬂ% ‘,To?a%oaf f h‘n bl ocks. Tissue

sections urn thickness, were prepare é paraffin block with

Lei ca F%R/E‘E%%e‘f& 8?%%16@1“62@ mmgﬁ@ms@o&omﬁmp&wecwpﬁo@mad in 45C water,

and1$ aisections Rere Q84L& asely re dried in 37C and were ready
f or subsequent egélerlarren?‘gmegﬂﬁg% %]H{uge t"trﬁ’é‘OY‘?@%iéle@)f-affl n sections

wer e déW@cFﬂaWﬁatelM@d&epdpnmgd’hoawawé\en@ﬁ Jfﬁﬁl%@i?h?ﬁ‘?&u d €S according to
in5 100% et hano The secti ons

t and kept
vere. Sl o5 AR for b Gt i dowoTae eions were washied

again with PBS to remove excess enzyme substrate, dehydrated through the PBS-

ethanol-xylenes series, and mounted for miicroscopy.

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 Immun oprecipitation of the TATP Antigen
5x 107

RL&1 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 m] of phosphate-buffered
saline twice.

30 Labeled cells were Iysed at a density of 5.0 x 107 cells/ml in cold lysis buffer

(1% Triton X-100, 20 mM Tris-HCl, PH 8.0, 160 mM NaCl, 1 mM CaCl,) containing

complete protease inhibitor cocktail (Roche) for 15 minutes, and insoluble material was

pelieted at 10,000 x g for 10 minutes; these and all subsequent steps were performed at
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85% et hanol - 70% et hanol - PBS serial incubation according to standaggdj FEB 2008
protocol to a final PBS solution. The follow ng reactions were all
performed in a hum dified box. Non-specific binding were bl ocked by

i ncubating the tissue sections in blocking buffer (1% normal goat serumnm
for 1 hoWPP13Bom t enperature (or 4C overni ght). The POB/USPHGKISNG buf f er
was renoved and TAB4 or nornmal hanster Ig (1:200 dilution) was added to

th @ npr amnohuh takiom [ : hour at rogmtenperature
o e a0 A Ve DY) PRl ST et 2

erni,ght). The sections were ‘wa
Coen SR i LSRRt | heapathamasem ottt sioasn i1 Uted. al kel i ne

phosphatm@siic Im'diﬁga}g ; - er,.l.g, and incubated at room
tenpera} ure £11‘or 11 houfglr%ﬁ%éafgaéfg ?l'?eg%ts %?lglu%&fﬁheﬁ%%@nttm ce with PBS, 5
it = ) cou et gt OB IO ot e ol o
t enper at Ur e ?eggrﬁ‘(\ﬁ%&% ﬂﬁltmfé)s”gq?%'r%‘? Rt IzfHgors somiabhamsterseumashed  agai n
ui th PeSteonabandookass i DDA fe (LY IIALSY, LN AUIN he PBS

) sults

et hanol )

i ndi cat@?g%"ﬁgﬁ% %ngPA %%T@%—ECthé@ﬁe&mmameuenMﬂaegz ﬁﬁktgeﬂl y in_bone
mar r ow aetbumen; tui&eSiess SOk ife rest .of the tissues Tested. Exanple
5: Cell urfgge Bi 0 t n%?ﬂe{ti onmﬂgtﬁ‘gPﬁrTﬁ?ﬂﬁ’W%#OWd’ﬁtﬁﬂOf of the TAIP

Ant i geri*OUSM Ne§y. Protsinsepecklioatl Biamd eethb TABEIGers Hif-AG8iB3h §g‘,tnyl ated in | n

of RBS ol / Sul fo-NHS-biotin (Pierc for 30 m nutes on-
i ce. 5Th12(§ Pg'g%%lﬁgﬁbﬁ%aéh‘?‘%ﬁiogé{?&&rwwﬁf@ﬁbﬁﬁi%n@DS&éGﬁiﬂds with 0.5 m of

Dul bec dungfemmidd hitadelkagencbrare ¢ 3{%, j f hnol agi es, Inc.) for 10

m nut e, ll %ﬁ Cells were _wzflsheq (érhj' ﬁlrtﬁljﬁ%rfeafﬂﬁﬁgi‘&ro' s nodified Eagle's
medi um qnc%a B%?%Wlih PRI flasprienipgateded idif (Rraeidingeml andgevep&e. 30 Label ed
(10 Tri ton 3100 S0 o e SVl St Praghvlcs. 1 i Cadl 2) cont ai ni ng
conpl et e pr OF By inkig. Bi a bintinydadd saface( ROBMSYiH DhnofkSuAH ik 1es¢ and insol uble
mat ey i g € at 0. x.qg.for 10 mnutes; t e and all

subseq ugprfgt%]?ta tgggﬁ\?/e%rtgg'ﬁseﬂd?%’%?g gy E{\Bgin BLL Frelip (DOWL 6 oiiB) 0t 3603

PCT/ USG23 374 A8(M4Gr &0%), I TTRURR §G6lpi &ation, the |ysate was preincubated for
30 minutes with 50 | t]) of pagkéré{e%r%fgihﬁm@%%@é@n%mhbm Phar naci a
Bi ot ecFUmgowle pohretrigonthis 120-kDa protein. These results suggest that this 120-kDa

protein is the antigen recognized by monoclonal antibody TAB4 on the cell surface of
T cells.

20
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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

. 7
concentration of 1 x 10’ cells/ml. A 100 yj 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 jce-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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specifically binding proteins. Beads were pelleted, and aliquot S@oj ;:t;he 05
supernatant (routinely corresponding to 5.0 x 107 cells) were incub g*‘
with 20,ul of protein G5 Sepharose preloaded with 10 g of mAb TAB4 or 1gG
fromnormal hanster serum After incubation for 4 h at 4 C, the resin was
washed fYO03BHEs with washi ng buffer (0 05% Triton RCTHSO2UBHEM Tris- HO ,
pH 8.5, 400 MM Nad, 1 mvi Cad 2,1 oval bum n), tvmcevmtha5|mlar
washi ng Nrui-hgt t ei ns
specifically bﬂoﬁﬁg%gﬁquﬁg%g%%]w}g@%&?&cf% ?QEEW%CI (?%I%%XSDS sanpl e
buf f er. ffEW‘ﬁédISpFﬁﬂéionBlgmd altsbq;mtaﬂgd’}?h;onﬁtgﬁfmésﬁ)ﬁbem@arﬂnd transferred to

B: E)'[lO(r:lsHé pro mggl\?ﬁ_{:#h 1’[8‘%5855%55/ E@%‘P ?%?qnﬁ%‘iégh;(rjlr\/l ngen) and

devel opemlutm ﬂhet@&ﬁi%ﬂpbﬂﬁﬂibﬁ%ﬁm@r B@ﬁﬂﬁx’fﬁs ik tNENamR. |Pnfaﬁ 96 ence
Pr od shown in 2, ablotlngyﬁlated surfacedp 1e|n with a
1

mol e uI R lnﬁfé?eélﬁﬁ”e@fwash@ %fﬁr‘@kh iveredd FACBgoliopvdesuppiaded in 1 B0 by TAB4 in RLD
1 cell SofPTKCS solutfl ahd@ dmatPAl wif L§R"ﬁ-g§f %Fo&rle? r@é(ﬁ)n]ﬁ\’%uotnij In contrast,

protein G sepharose coated wt h anst er Serum ¢o not retrieve
this 120-k Wé%@laﬁer tﬁhmmtlomslm nescestamyeﬁcmﬁa‘tceﬂdm)eﬁﬂﬁrakm protein is

t he ant ant i bady. TAB4 cell surface of

T cell sbﬁ%le@&%?@q d%ée %6 %I-mégptr lﬁeﬂ?%]tf%%‘ég‘ém ne the effects

of TAB4trcHhechmnel KRuble®)s TﬂfBIEreaﬁddnﬁcaam thEﬁrmdh@héxﬁmltﬁb todl MBabeRbee Were
anster lg intraperitoneally and,

|nj ted with 3 ug af B4 or .cqontr ol

g@ le”é’ﬁ%&%%gw% n ﬁéﬁ'ﬂ?ﬁ?{e@émceaﬁﬁr iafHde %CI%F%thﬁ@ﬁhcl ear cells
Were 250@%&@1@ 4 0% aé&aﬁ@ﬁﬁheﬁﬁﬁﬂergmﬁ%lﬁngncf@lgh% ¥I§es of cel |
surface markers b FACS. For FACS assays, the ce Fixed with 2%
par af or " %Hwéera{f CA 9% cellp o The tatal @Qllbﬂm%mmmtmsaeqovandl fromsuspended i n
i ce-col g [ of 107 cells/m. A 100
ul ali qu%tﬁégéat?(ﬁgk%g%gggg qjéfg@%llegeq?%ﬁgﬁgﬁ@ S?Z%Ed‘tCﬁ@rcon) was used for
each asybymvammemrfordmﬂhr'ﬁlceltsaaﬂtmhﬂ CI:I@-}aCDmCDBaJ and@TpODRTrati on of 2

i noPesc RS v B Rmer i o o PO BRHIEACS and

r eact ed(6di7ohredéctipn} or spl een cel |l s, cychrone conj ugated anti-CD3 anti body .
(2 ug/m), FITC conjugated anti - hamst er g and PE-conj ugated
anti - CD8/ CD4/ CD19/ CD1 | b/ pan 22 WD 03/ 013603 PCT/ US02/ 07498
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NK/I-AI-E/ Mac-3 antibody (2 ug/m) in 100 ul of ice-cold FACS s@lpt}awgggg

and (2) for
anti - CD8, and
i ce-cold FACS

of

t hy

nmus cell s,

solutio

FI TC-conj ugat ed anti - hanster
cychronme-conjugated anti-CD4 anti bodies (2 ug(m)
The reaction was perfornmed at 4C for 30 m nutes

n.

| g, PE-conjugate

in 100 ul

in the d¥PR30IB5| |y, the 5 stained cells were washed PEWUE®/OMIBh i ce-col d

FACS sol uti on,

resuspended in 1,000 ul
BD LSR flow cytometer (Beclcton Jgigson).

of FACS solution and anal yzed with
Four days after the injection,

t he pericentages of CD3+ T celTs Bﬂe&erl pner oll btood—tevkoeytes (PBL)

decr eaged x 105m 36. 7% N GONYE, TETLOp —-A—TAB4—t+reated{nm ce (Table
2). TAB4 treatn”enqﬂre%éﬁpc l%:glht géucil 0 ]P?P 08 total nunber of 10

spl enogyT &y, HO eve;l T tea—ii W, was a_62% decrease in the
nunber |@bnChR T % 4 %?%Iecreasé? t he nHrﬁoer of NK cells, and a

sli ghtl&DB“’I clf € .32 the—t-otal number of CP19+ B cells. The {otal number
of thyng SelSlc v fr 0?84 ARA 11 d&fled i cobAas bnly 48% of the |evel
seen i P(’%n‘?l?b? (5262 educed34 MireoV2P, ekceppgfor|CD4+ T cells, all

ot her 3 NED4+CD83.6 and CD24CD8- T I80CeTTs Wefe TduTed; th CD4+CD8+
subpopul ati on bei ng the nost prof ounary affected —(64—7%+eduttion). 23 0 1
F E B 2006 5 (representatpg [ e—expetrtrenrts)—Exanpl e 7:

Anti - TALP Antibddy gges loé?ilé}ayf?ga %Hk&d%e """EIM Seeretion-Bal b/c nice
(H2d) were |ntraﬁg£tm[ﬂ&ne§&l Stelrlilé' ect ‘éf\%th PR pgrans of [ TAB4 or
cont r of cHE B EET; "e PRI © IU\,"16§ wer-a o1y (%)day: after jhjection, and
used To-as TespongerLit—eattbrelwithi%it nyc§8B8%- t t eat ed C3H (H 2k)

spl enocytes (as stinmulators).

Three days | ater,

the culture supernatants

wer e harves{—ed~ﬁﬁd—{—he—-l_l__2,_c.om.em_ms rreasured by ELI SA set
( Phar M—rgem) s_shown-in Fig ®hymése | L-2 producti on was suppressed in
responderxégl | s derNQ/ed r SYerMiAB41 t rRaBdd i OepRtion Conpared Wi th that of
cont r o}—uice _ Thelreaimenta| HawstesIo] | trealedand TNEgpp were al so 15 anal yzed and
no si gEfT@taht di f f¥ encp wa@29not £d 1 @5t he [Tevegg off Tt=2"tor] TNF-a) in the
sera of fhymwcgtent rol _and fhe TAB4 freated mjce. Sinceg productifon of IL-2 is
central t@D4t hel actdyi ty] of 28 4Cel|s, g Tgsul Llaﬁau w—t-Hat—a—{TAl P-specific
anti body, CB8th s THB4, can; pe used BV viyo—tgorrantpulate—Tcel | s and
contr g Cpyvanged T7§@| I - Clll.ggeu NO Uﬁsu.:.u\ 03 I64Y7/ UsS02/-07498

CD4 CD§ 5.6 10.5 45 193

5 (representative data from three experiments)

10

stimulators). Three days later,

E;amnle 7: Anti-TAIP Antibody does not Induce IL.-2 or TNF-¢x 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
as responders in culture with mitomycin C-treated C3H (H-2K) splenocytes (as

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 Jevels of IL-2 and TNF-a were also

15

=21

analyzed and no significant difference was noted in the levels of IL-2 (or TNF-g) in the
sera of the control and the TABA treated mice. Since production of IL

s 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 contro] unwanted T cell-mediated
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Spl een x 10NoNor mal TA- B4- Depl etion Treat ment Hanster |gtreated(%d) 4 Fa 2008
Total 12393. 310514.6 S Il enocytes CD3' T cells32.828.412. 462. 2 D e
CD19+72. 253. 472.9- 0.8 D3" NK+3.62.41.8050 Peripheral Bl pod Leu og% S e
NoNorrrai TA-B4-Depl etion TreatnentHanster Itreated(% CD3' T ceLI S -t A
%. 1988, WIPHHYEs x 10NoNor mal TA- B4- Depl eti on Tgeg&gegﬁzgﬁ?g@g?,gtrgacgﬁ

' ; 9- 16. +5.27. 73,
Tot al 942294552. 1 Thynocytes CD4+9. 328. 410. OEVD
CDB+73. Bl8@®Gespofists fuckRdthobd B 5obti with Mmﬁmn%@i@é’ag?sﬁangﬁ F EocE:,i g?e d with
03/ 013603 PCTI US02/ 07498 i mrune responses such as 0Se ass
aut oi nmiASPEMEHEIScigR

Example 8: Use of an Anti-TAIP Antibody to Prevent Transplant Rejection

5 Mice (obtained from Jackson Laboratory) at 8 to 12 weeks of age were

anesthetized with Acepromazin maleate (Fermenta Animal Health Co., Kansas City,

MO). Prior to skin grafting, non-thymectomized recipient C57BL/6 mice (H-2%) were

injected intraperitoneally with 500 ug of TAB4 or isotype control antibodies seven days
before skin transplant surgery. Seven days later, a lateral flank of skin from fully

10  allogeneic mismatched Balb/cj mice (H-2% was grafted on the lateral flank of the
antibody pre-treated C57BL/6 mice. Seven days post transplantation, the mice were
again injected with 500 ug of TAB4 or isotype control antibody. The mice were
monitored every day after graft transplantation. The prafts were considered rejected

- when 50% donor skin was necrotic. The percent of graft survival is shown in Fi g7

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

allogeneic skin grafts.

Example 9: Tdentification 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} 1. Biol. Chem. 270:21966; Veldman et al. (1995) 7.
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-PSGL]1
antibody can deplete TAB4 from the cell lysate.
RLA1 T cells were Iysedat a density of 1.0 x 10® cells/ml in lysis buffer (1%
Triton X-100, 20 mM Tris-HCI, pH 8.0, 160 M NaCl, 1 mM CaCly) containing
30  complete protease inhibitor cocktail for 1 hour, and insoluble material was pelleted at
10,000 x g for 10 minutes. These and ali subsequent steps were performed at 4°C. The
Iysate 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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transpl antation rejection. Exanple 8. Use of an Anti-TAIP Anti body to
Prevent Transpl ant Resection 5 Mce (obtained from Jackson Labofj&t §i\p) 2805 8
to 12 weeks of age were anesthetized with Acepromazin mal eate (Fernenta
Animal Health Co., Kansas City, M). Prior to skin grafting,

non-t hyn®&t%8PHfBed reci pi ent C57BL/ 6 mice (H 26) wer e PGIAJSe¥47¢%
intraperitoneally with 500 ug of TAB4 or isotype control antibodies seven

days ~befioAIR kiAb, TABASRIIE0 oSt @REhamSRY QRN Rer il Bhtordol At €ral flank of
' | ce Hﬂ- Bd) was grafted on

skin frgmful {%OE&%%I lq?i enei c_m smat ched Bal b/cj m

the |at eraref eV erawashpdaye ipes withowiashihg GBHBL(0O5% Trizon Beven days
post trao&phamiatisars: Jine sMREHVeN i A d-njected with 500 ug of TAB4 or
i sotype contr ol arslti bo%y. SzrIT'ahe m cea%\/l\ief?]gﬂ?t Q%‘H%’B&%@?W&WJ%WM ter graft

t r anspl SHEaPIthA sipeeweshietbetfee centaioing 26 mdinsiejdagied myRgn 50% donor  ski n
was o ' ercent of graft survival is shown in Fig. 7 15 (n=8).
The dat §BSS¢1%%0%E1§F IF&@SC%‘H@?%%‘HWQT‘% rAsplsbysien| Blatpd grat¢ins serevi val of the
al | ogenaiparaslay (7% SUSPAGK &Pk sflineh %g&&gﬁ@oﬁqﬁ% e qfpeds  PSGL- 1

P—selectin%gahgco rotein_ ligand-1 (P hR 2, is the main
20 P-sefgEp qwgaﬁﬁn@ﬂ?ﬁ@@éwh@nﬁﬂ’éwb&nd ravedledibngerdrient! s (Sako et

al . (19 hlooat 4R¢- ; Ino et al. (1995) J. Biol. Chem 270:21966;
Vel dnan&)gh%uggf% . g?eigg%%%jg.% (%%@lr}lf)ﬁ%e Y'%%ﬁ%&%ﬁm Reeisrcoal
charact¥EN3tics of TAIP, such as its nolecular weight and its tendency for

di | zati o uggest ed ossibility that TAB4 may be anal ogous to
Psg-b 1. To irhnu\lfég‘tgﬁﬁtgiyiatﬁgfégpﬁﬂ%ﬂ%rﬁ yseds eensity oh &8e tOhoelrntli gens, the 25

f ol | owi indysisbutfet. eBlieadll i @bl | it TAB4 can be
rgcogm J?gjc/i. g_)é:gwgom*ref%?igr\?%lg%afegg?%&gﬁgﬁpﬁgﬁlgolrlilpatogﬁg%/@%gnd 2) whet her

an ant i PPP&HE 95p &ty Ccayanémbp| BedetipaBwerterdom witeaeP$GlLySade. RLa' 1 T
~cel | s wePHI1} #%88tr@tatdE aRs , 105.,cells/m in lysis buffer (1 %
Triton X- 10j0, 20 m\/EIl}I'%i’s- EC?@%E(@“%@T@BQW@EWW‘ I&&12) cont ai ni ng
30 conpViies Wrolughesubintidbiotdoimomabgredipitation wih Taw.or andpasgl ubl e materi al
was jpel,l & - ; x g.for 10 mnutes. These and all subsequent steps
wer e perf%’?gn%)%uzﬁeﬁfgeg% H%Pfg‘fllgz@éﬁsé" EoicPaaEd PR FDSopayagriganide gdel | s was
i ncubatagd defiettbd BPfludrogriphyt AIhBwRiRRNLAS PSGRY i:th 10 ug of
anti-P?%Pl r{Abﬁ(ocI]Qn? 2PH1, PharM ngeﬁ,_ SanG%l%ng%aﬁ 1 FEB 2006 WO
03/ 013 protein from 1 cell Iysates. In addition, proteins immunoprecipitated with antj-

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-PSGI.-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 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:

26




PCTI US02/ 07498 anti-TAIP mAb, TAB4, or 1gG fromnormal hanmster serum After
i ncubation for 4 hours at 4C, the beads were washed five tines{hii fitBra8l6 ng
buffer (0.05% Triton X- 100, 50 mM Tris-HCl, pH 8.5, 400 MM NaCl,1 nM

CaC 2, 1 rT%/m oval bum n), and twice with a simlar washing buffer,

cont ai niW@I¥HG%m i nst ead of 400 rum NaCl . 5 Bound pr BEBURRMFBe el ut ed
with 40 ul of 1xSDS sanple buffer. Eluted proteins were separated by 6 %

SDS- PA R i cel S rane, The nmenbranes were
i m*runoliflgﬁl t1 gﬁy%wﬂiﬁu%%{%ﬁ%a%$%3@g%g%p](51§p@gS;e_ conj ugat ed
goat ant linkeatabbig @iti-tolse I (1.5 oyverd) OyckehelihutReeaGE DeRratbiRaNgpSsance, NEN).
10 Surfal%g o] otg%rnyl e& RL51 T cells were |ysed at a density of 1.0 x 108
cel I's/ m SPHPT SR g]ﬁ%&ﬁe pousg{g plus eYosslinken pbbif aati-mause Aecs B wiossr 20 ug of

ant i bodyliflerabbit entdotde 1@ hlond)r QbR isht HomR LPLGRE - Depletions
were done with anti -PSG.?lOlrerb SPH_l)_ g’f@_ﬂg%t%?@b@g?%%ﬁgdggﬁ% TAB4 or
contrdl #ROPIoHS coils ias detempinedhy ,Glaghg Wilsaitiednneeind/ (R t her subj ected to
do i mMunepREeEcRh Al PP rsiwhin TAB4 or anti-PSGE.-1 15 mAb, respectively.

| mmunopr eci pi tgg?)tes %lgh@épar ated on 6% SDS- pol yacryl am de gel and
detected by fAisbowyimBigys, sitpalizigdnigpered bFIPGGLA] udiy dn--REGSEL-ANt | body can

deplete , T in fromT cell. |ysates. In addit] otei
 mmunopr EEORERELE Lt Resi A rianiR Rt Sy o (efogs R R REG ONI zed by

ant i - PSGinnianBNIO GelyintyT vétis) QI8 perdRM LSS op%Qic%élj?s‘]EArgasécpﬁorh Rdugction of
Apopt PS 1 Antibody To determ ne the

sis in T Cells by an_anti t1Dbc )
rol e 1§I a?}’e‘lilfyﬁlg’j %1% of Sﬁhé ’t“’r?@g";é%{l dspted epltupsndleither ésefopis-matehed- cour se
exper i MefinfoN\Bsrahe @bdsLiafinduhtidddids 3 ' e Lygted human T cells
acquire sen(s)i tivity tsowarng PéGL- 1-%@%%&?gﬁf%pop®gtﬁ%%&g?’gnal S. Human T cells
were 25 stimulated with phytohemaggl utinin (PHA) mtogen and further
expandedgidhpld112 U08F fibstd . Ry ' d ells IGLE harvested and
t hen chalTenged w antt - PSGL- L i E—presefiee—ol =2<ghd cross-1inking
ant i bodi es. rgﬁiﬂmbemﬁahwﬁeMDhﬂnmeph welbadceptetaftsimmuhediabdies satudit S,
hepr i;Ri enr.ieched for peripheral bl ood, nononucl ear cells (PBM)
based 90?1&%? P %@?‘8% risgﬂl&acﬁg ﬁ%qdﬁvngﬁoﬁ 8 ﬂa{?‘iﬁ""l depeigprd g NQIPhar naci a
Bi ot ech)mic¥ histh&RM>N\wbdue 20 letiea liethe WhieRmbiba Pibu, MefBicdRedinaliRgLes, G bcoBRL)

i

for 48 hﬁrs and_subsequent |y maintained in reconbinant human IL-2 (5
ng/ m) IR ARERECElanibody(l4B4) nbapesisansallyt 46 300 poprir awiuse 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
protection 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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inducing ability an anti-human PSG.-1 antibody, the activated cells were
treated with: 26 fl 0 F E 6 2006 WD 03/ 013603 PCT/ US02/ 07498 (@)l &E8g20061
of the anti-PSG.-1 anti body clone KPL-I (BD PharM ngen) plus cross- |inker
rabbit anti-mouse Ig (0.5 ug /m) (Jackson I munoResearch Laboratories);
(2) iso¥QBER#Mtrol purified nouse I g plus cross-I|inREL/USEIBI% anti - mouse
lg; or (3) cross- linker rabbit anti-nouse Ig alone. After six hours of

treatment, t . . optoti.c cells was determ ned by
FACa, st a ni g AFIRRER eyt B ol LERB Db B g MBPot i m) s hown
in Fig. 8indivginal thegnditadggmpednd)y PSGL- 1 using an anti-PSG.-1 anti body
pl us the crosgjinker .tr.i red significant |evel of apoptosis in

PHA- act i vat eci;eie e %Ewﬁg?qﬁﬁ‘ﬁ?ﬁ/@%s haging oF as bng 3 gFle @ eHlENS? apopt oti ¢

cel | s i nenéitisn dhdriceriz8d bYerl &caRive oY Snvamtcd TPAMRN A infund r@Pldss;,PSCLL
treated cyltures. Neither isotopic-matched control, nor t cross-|inking

ant i badi al one, had any effect on these cells. Exanple 11: Use of

anti-PSCGL-1 %ﬂ@ﬁﬂiﬁﬁlﬂﬁ&%ﬂﬁ%’iﬂﬁ%ﬂ%g}gﬁoﬁ%ﬂt e p.&isgase Non-obese

di abetic (NOD) m ce, accept aut ol nunune “dr abétes ani mal, 15 were
bred undébcenretaindiganddn@SGLel on tISpouriscané e el wiretinthebinditloagad i n t he NOD

m ce at b Q ek n the experinenta roup, the mce
recei ved&?ﬁjpg{gﬁo ggﬁ"éé?g]%théﬁﬁfg %@?kcﬁﬂﬂ%ﬂﬁﬁfﬁ‘{% S‘i“ﬁ‘g‘fl%ﬁ?@}"i’f’tyoneal ly at
300 g pethatreuleinghe depth affthe T 4ol HHoradR Grebdnti@ @k fodudiPa 2QQI-fe@ARY | Nj ections
with phe sane dose were. -'Vti.{z;l at the ages of 24 and 26 weeks. The control
group m@%éﬁpﬂﬁﬁé‘t "1%'@"1 't he sane dose. 20 Mce were nonitored for
gl ucose uria by Medi-Test ducose strips (Macherey-Nagel, GCermany) tw ce
every week after the age of 15 weeks. Non-fasting urine glucose |evels
over 300 ny/ & g methpd of siate Lurherein the sempamd it an antibelycoastigder ed di abet i c.

As  showngihdind nge%tth-gi%@fthﬁ?s@&iﬁﬁﬁggfné% Paf;gdlp_?dy treatment yiel ded

significant ~protection as conpar h control antibody treatnent. Thus
an anti-PSA.-1 25 anti body treatnent can danpen the activity of autoi nmune

T celiks and del e .onset . Qf t | -di abetes. O her, Enbodi nents It is to
be ur%(kzlerstoo 't@éﬁeﬁl\ﬂqioﬁlgﬁ%&W}ﬁfféﬁﬁfﬁpﬂ%ﬁmo@ég’éﬁaﬂ@@@ﬂh%onj unction
wi t h t hespehdficillydthdd asPSGIpii on t hereof, the foregoing description is
intended to illustrate
4. The method of claim 3, forther 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 anfoimmune dissase.

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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30 and not limt the scope of the invention. OQher aspects, advantages, and
modi fications of the invention are within the scope of the clfailns:igeills
forth below Wat is ctaimed is: 27 0 1 F E B 2606 WO 03/ 013603

PCT/ US02/ 07498 1. A nethod of preventing or reducing a T cell-nedi ated

i mune r¥QYHMSESin  an individual, the nethod conpri sPREUSENTPEL i ng an

i ndi vi dual diagnosed as having or as being at risk of acquiring a

condition ch i : K nwant ed. T. cel | .- nedi at ed i mune
response; 5 %ﬁ%ﬁ%ﬁ%ﬁgﬁ?i%&ﬁg}i %%ec?’%%:é{%},'\%ﬂ’é&“%a;ﬁ%‘ﬂf?g@ﬁd that binds to

P- Sel ect'h‘l‘?’m%n;ﬂé]@iﬂfdﬁ@iaw Li gand-1 (PSG.-1) on the surface of a T cell,
wherein the binding of the conpound to PSG.-1 on the surface of the T cell
i nduces a signal transduction pathway that results in the death of the T

cel |, ther eby. gFiweathddg chim N pebiitpkiSiel feldotag b idReA! GsknolddyNe T €sponse in
t he indiyidual . The nethod of claim1, wherein the Conpound is an

ant i bgdy %’FR%TF%‘?”"% ndi ng fragnment thereof that specifically binds to
PSGE.-1. 15 3. The nethod of claim 1, wherein the conpound is a nonocl onal
anti body t hat sTpeci fically binds to PSG.-1. 4. The nethod of claim 3,
further conmprilsiThgmstheref efiar L.ivdherein thg@rebll {semtactivataisy cdlo t he monocl onal
anti body and i nduces the cross-linking of a plurality of PSA-1 20 anti gens
on the surface of the T cell. 5. The nmethod of claim1, wherein the nethod
conpri ses i nddeiThgmetiod of dais: 1,Iviteteimije Tfcelis CD4 Ty, of PSGL-1 antigens on
the sgyrface of the T cell, wherein the cross-Iinking induces the signal
transduction pathway that results in the death of the T 25 cell. 6. The

met hod of ¢l d2mThe metiop of lhiRg], SkeRE o i NEhai fugl di agnosed as  having
an aut oi mmune di sease. 30 7. The nmethod of claim 1, conprising selecting an

individual that has received or is expected to receive an allogeneic or
xenogenei ¢ tBAMTEPMBIHbd of claim 1, wherein the method comprises detecting the

number of T cells in a first biological 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 CDD3+ cells in the individual,

16. The method of claim 2, wherein the antibody or anti gen 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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28 0 1 F E B 2006 WD 03/013603 PCT/ US02/ 07498 8. The nethod of claim1l,
conprising selecting an individual diagnosed as having an all &WbiFER 2006

di sease. 9. The nethod of claim 1, conprising selecting an individual

di agnosed as 5 having a T cell cancer. 10 10. The method of claiml1,
wherein WRIALEBI | is an activated T cell. 11. The nmPCAAEF74%l ai m 1,
wherein the T cell is a CD4+ T cell. 12. The nethod of claim1l, wherein the

T cell is a ) erelnthe met hod

conpri ses det%§ 5%%&11 Oﬁg\%“éﬁrﬂ e?ff’re"is“tggpﬁ fﬁn gs ‘?Eiﬁrsg’f %5 #ogi cal sanpl e

t aken fromth@ntanﬁhgruhelwazleubﬁ]fqmoezlwmaJ;Empamdmmbﬁﬁ&tmem bdh@econpound and
of Tc s in_ a second biol ogical

gg%?rel '? g‘E@EePf’tg?# “”}I%h flgﬁﬁeﬁ%@m@%@f%ﬁpmgmdé@ Poaldfont he conpound.
14. The ﬂﬁ%ﬁﬂé&e@fﬂﬁ'ﬁe@oﬂ\lﬁ%ﬁﬁdﬂ& ed I \EerIPHAR %L[ gﬂgﬁ*@%ﬁhﬂﬁsﬁ{% ng a 20

bi ol ogi cal act|V|t)f T cellsin afifst bi anpl e en fromthe
i ndi viddu#ie depbpbihe TiosB oniiasllst rati on of the conpound and conparing the
results with the biological activity of T cells in a second bi ol ogi cal
sanpl e taken fromthe individual after the adm nistration of the conmpound.
25 15. The rrelﬂwdrllemrﬁeﬂtdda:ifntﬂaﬂm 1Nv&reﬁ§mnhbh@npﬁﬁﬁm@tamﬁdd%rm@%ts in the

i vi du 3 6% tson it SreoRRA SR RRSEEIn Che ant i body o anti gen

bi nding fragment thereof induces the death of at |east 20% of peripheral

bl ood CD3+ cek}s n the 30 individual after exposure to the antibody or

anti géh bi ndi h@&@?ﬁ*@ﬁtf) Phtméafwheaemthﬂcmmw@éu&ﬁmpmlmﬂmguhdde death of a T
cell or glﬂg@ cell, the method conprising: 29 01 FEB 2006
WO 03/ 01360 PCTI6802/07498 prOV|d|ng a T cell or NK cell expressing PSG-1
on its cell surface; and

20. The method of claim 19, further comprising contacting the monoclonal
antibody with an agent that binds to the monoclonal antibody and induces the cross-

15 linking of a plurality of PSGL~1 antigens on the surface of the T cell or NK cell.
21. The method of claim 17, whersin the method comprises inducing the cross-

linking of a plurality of PSGL-1 antigens on the surface of the T cell or NX 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




contacting the T cell or NK cell wth a conmpound that binds to é’%Gggé 2@
the surface of the T cell or NK cell, wherein the binding of the i 0

to PSG-1 on the surface of the T cell or NK cell induces a signal
transduction pathway that results in 5 the death of the T cell or NK cell.
18. The WROHYEWf claim 17, wherein the conmpound is aRCEWSIHGHY or anti gen
bi ndi ng fragnent thereof that specifically binds to PSG-1. 10 19. The

met hod of cl a7nal b dd i ' ocl onal t | body that
speci fical Iy bi A oot Gty §r SURAMIN of o ot Bt ¢ her

conpri si HYREWHEact i ng t he nonocl onal antibody with an agent that binds to

t he nonocl on ' . t crpss 15 Iinking of a plurality of
PSGL-1 anti g?ﬁ%ﬂ(gﬁé? ﬁéelyes’%%g%%gggtﬁf’iﬁ@q% S(':%fg"l’e% t"1\‘1l’éhbel | . 21. The nethod of
claim 17, whewslactingtthe catitwitich lesinmbste8 ahdduci ng the cross- linling of a

plurality of PSGA.-1 ant.igens on the surface of the T cell or NK cell,
wher ePn t he c‘?%?g%m\gitﬁ? Wﬁ@ﬁﬁyﬁé(‘;@é’gnﬁﬁﬁi cantariing thecgh sdthdhd tost pat hway t hat

resul ts gubsthde t@fed indj : . .The nmethod of
v A P R Tt IR 1 i

claim 17, wherein the cell is an activate ce
17, wherein the cell is a CD4+ T cell. 24. The nmethod of claim 17, wherein

the cell is : thod of claim 17, rein the nethod
conpri ses as?esggﬁ %g{g%hﬁgbh\z}?a 1% yeg(?m%pﬁgmq’ d%tgcrhpg%%e c}%ﬁh‘é@ﬁ]e cgiter the
cont act i Bguos bhthettest sbstpausriol the@by ddteninehitable ©ft sGbsaing? &% modiRiei N t he

et hqg COMRIGTS essing a biological activity of the T cell or NK cell
after the c?r%‘tg@fl?t?]oglwith t he conmpound. 30 01 FEB 2008 WD 03/013603

PCT/ US02/ 07498 27. A method of screening for a nodul ator of PSGA.-1
function, th hod oppr.i sing; providing a cell expressing PSG.-1 on the
surface of t%«gv&h?ﬁnfmo‘gﬁﬁﬁﬂ%ﬁhﬁfﬁ@ﬂé@mfs stahcedis pesttibodpet ance; and 5

measur i r@tigéjﬂgiydigéoﬂg'nqaﬁﬁgregmat(‘sﬁwiﬁ&j@gﬁldé:{a% jng the cell with the test

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, whezein 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.

31




substance to thereby determne if the test substance is a nodul at or of
PSGL-1 function. 28. The nethod of claim 27, further conprisind ldétécilg
the death of the cell induced by the test substance to thereby determnm ne
that the test substance is a nodulator 10 of PSG-1 function. 29. The

met hod oVO&¥%PHE28, wherein the test substance is an ZRTUBHEJ%r antigen
bi ndi ng fragnent thereof that specifically binds to PSG- 1. 15 30. The

met hod of cl &g A -YRTaE | al  anti body
That speci {1 el o pebqoPmt AP e o ane R e RIEAHREES I her
conpri si @@h%@ﬁtsa%%mmd@mmﬂﬁmlthﬂMt sulastahécoin dyphwintabeigivalpgent t hat bi nds to
t he nmonogl, lee@a%érbody’ and i nduces the cross- 20 linking of a plurality of
PSA.-1 antigens on the surface of the cell. 32. The nethod of claim 28,
wherein the nmethod conprises inducing the cross- linling of a plurality of
PSG.-1 anti gg),shog]fq the surface of the cell, wherein the cross- linking

i nducds the si’gabft¥9PSHECti on pathway that results in the death of the
cell. 25 33. aldaambmidiest vids ¢ GHE i n activated T
cell. 34. The mgt hod of cl gjil?g(gié%%\%her elfﬁde{bﬁt‘eﬁﬁcee {advglesrélg + T cell. 30
35. The Pia¢iRgaf e companpd ePSGliné prihe sttfaceobibe T @llindgb8a sigrakl | . 31 O FEB
2006 WO . . th of claim 28, further
conpri m%%{s‘@n%ﬁﬁﬂgg%ﬂfﬂt%qﬁgﬁg éﬁ%%%ﬁqf-éﬁ%er% ’%%g test substance and

formul ating tihgruetens farwissofzthe eonpouad phearmetubingia), nspacRpkakl e carrier. 5

37. oni&ﬁﬂ]g{%ghﬁgé’ﬁg?ﬁgcggound that binds to PSGL-1 on the surface of a T

cel |, wherel % conpound 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 conpound to treat autoinmunity,

transplant rejection, 10 an allergic condition, or a T cell cancer. 32
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