METHODS FOR THE TREATMENT OF AUTOIMMUNE DISORDERS USING
IM.MUNOSUPPRESS/VE MONOCLONAL ANTIBODIES WITH REDUCED TOXICITY [0001]This
application claims priority to T.J.S. Provisional Application Serial No. 60/698,517, filed on July 11,
2005, which is incor '-..;.?i._: ence herein in its entirety. 1. INTRODUCTION [0002]The present
invention provides L eRtlnd, i EYEntn wgﬁgl WHGHE SREERRS! T cell-mediated
immunological diseases, particularly HSLAS HEEF anti-cD3 antibodies. In
particular, the methods of the invention providé Tor admiri | boch t specifically bind
the epsilon su it within %%u h antibpdies modylate the T cell
receptor/alloar%ﬁé} i{]}eééjg%ﬁﬁg%g%%% rf%:é@%l?g the %%%ﬂ%ag %?é%%%/ Sﬁ%&‘i’ty associated with .
autoimmtme disorders: Aoy, e FReHs S ProveE fsfrmsaiatstorHirianti-0D3 antibodies
such that they exhibit reduced or eliminated effector function and T cell activation as compared to
non-modified antiC33 antBEBRRUENOKGROUND OF THE INIFENTTON 2.1 Autoimmune Diseases

[OOOS]AutmmWﬁ dlsea§%§ are gaus&%ﬂw?)%% etshge %?]%/5 immune system, which normally defends the

body against bacteria, virises and other Iteciive agents. Aacke e EsLaaeiaf®and organs. The
mobilization of ThETRRTRRS SSRtEHfiaghinaratipron Sirtsmypisivelsdy muauuidisrssity. Although some
iTtnimmunity, igpreséntincéedrEifidivichdas. igigréontrohsystamsastip preasdtheself«ecognizing cells of
the immune systemstena «xiendoakingsutaimimily.isnarmaly asympiomatic-lisease states arise
when there s sqmeInteLiiRiolia dhe, SOt syPlell 2llaning i aulolmayuie, cells (o escape
suppression, or w %r&teqeg Is som cc,h_agig,e In a target tissue ‘éucﬁ that it IS ho_‘ﬁ)nger recognlz_ed as
self. The mechahisms underying thesa changes are Aot fetre Siusas bitdtiepalibeen theorized to
be the result of4BEFRIAT MIHAHESHPfiREiorcinty ariefRalpirdtisposed ingivitibals. [0004]Autoimmune
diseases can beiorgandipeeifit diesysieniie andrass pavoked bngiferingpathegenic. mechanisms.
Organ specificatdeiapnssaization is characterized by tolerance and suppression within the T cell
compartment, aberrant expression of majorhistocompatilibility complex (MHO) antigens, antigenic
mimicry and allelic variatigns.i - 1gs,. Systemic autoimmune diseases involve polyelonal B cell
activation and abnor%laliti 4]%989 vikgon BEHEET cell receptors and liIAHC genes. Examples

of organ specific - 1 21 Autoimmune Diseases
1803) Awtoimmune diseases are caused when the body’s imuwene systern, which

normally defends the body against bacterie, viruses and other infective agents, attacks “gelf”
tissue, cells and organs, The mobilization of the immune sysiom against such “self” targets is
termed autofmrmumity. Although some auioimmunity is present in every individual, rigid comirol
systems suppress the self-recopnizing cells of the immune svstem to an extent that the
autohmrmimity is normally asymptomatic, Disease states arise when there it some mierruption in
the control system, allowing the auioimmune cells to escape suppression, or when there is some
chemge in a target tissue such that it is no longer recopnized as self, The mechanisms underiying
these changes are not well understood, but have been theorized 1o be the result of gherrant
immune stimuiation in genefically predispossd individuals.

[e64) Autoimmune diseases can be organ specific or systemic and ars provoked by
differing pathogenic mechanisms. Organ specific autoimmunization is characierized by
tolerance and suppression within the T cell compartment, aberrent sxpression of major-
histocompatibility complex (MHC) antigens, antigenic mimicry and allelic variations in MEC
genes. Systemic antoimmune diseases mvoive polycional B cell activation and abnommalities of

immunoregulatory T cells, T cell receptors and MHC genes. Examples of organ specific
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autoimmune diseases are diabetes, cutaneous psoriasis, ulcerative colitis, hyperthyroidism.
autoimmune adrenal insufficiency, hemolytic anemia, multiple sclerosis and rheumatic carditis.
Representative systemic autoimmune diseases are systemic lupus, erythematosus, rheumatoid
arthritis, psoriatic arthritis, Sjogren's syndrome polymyositis, dermatomyositis and scleroderma. .
[0005]Alseuiwhiteustissactoimimineg distrenyrgaindanspiarny seoiieisrefiredpearience similar
symploms i saguicahesaniesaImaY fe-AAITIRAE BRSNS, Immune system aagks on the
transplanted organs can lead to organ'failure or more gerous sys?emlc complications, P&,

bone-marrd W Rra B SEmie AR IR ASSRees 5 FYFSERR BPEVAaThetBB0s) Thewdmid clear need for

improved stliegiepstoidtoattatito] SioyinesdiscrospaRtinismo duate dmmneFe SBRRS GHEIrently,

mmne o g isordetsare el LI IR SShe sl such 8 carsone,aspirn
in&,cyclo

derivatives, hydroxychloroquine, methotrexam, azathiopt o Sophamide and various biologics

such as antPPRATHA T R B B R E i rapdssiPHe feativiemensrpatenyinkiyesac cessful,
depending eysthedndivdudiqatieniand @inorder 1dd0Wexein aIHRMHMAIN HRUsgfiskch general
immunosuppessiveiieranies. arise gm? the greater the immune-suppres nd thus the
potential for sugcesscfu[treatmeent o?s%e a tI(.)lnﬂarg1 ne i%%%reéer, t Sénr%%lréé[‘)% -?ig(tjiqﬁh_@%atient becomes for
developing B9P8rtunistid it toriearmaptiar FapreverFretesiesrorais edaiamvecdishrsmatient's immune

system, evemdomindnlinfeaiiomersprapidigubestenalse ipHsCORGRE: 22 Riabetss/0007]0ne of the
most comman AUINIIUNE diseRsess.MRe diaheles alsg knawn as juyenit diabetes or

insulin-dependent diabetes mellitus. It affects lon peop &n the Q0 Bt4tes with an estimated

additional 1B SRS AR omRBefE cnrrerhnmidsyrap vorivan biaprichushereann 3Ware that they have this

disease. Diahifedids caustdnbyjoanthtoi My RefeSpRARSIMIChe dasulinpragucing,d 3-cells of the
pancreas (gl VR HalERI5 58, A }ngé}ééjesng}/ didhe-catly sta%g of the disease, termed
10| ocy 55 associated with both

insulitis, is characterized by Infiltration of leukoc &5 1Nto t € pancreas Sha
pancreatic iFFEHIATSRSAHRRRiskaises &t BathPereiet o toxisnrtibbuiinsmdibudibease
progresses phtentiaj e ehtissufimesrasoopiiEaaidymphecitesicansingy sl furthedamage to the
13-cells. Als,. subseay ral activation. of lymphocytes, for example in response to viral

& &@fgg%%%%ao%&ms% ﬁecgoXs. u:&gr c?ﬁe 90 %{%ta%ﬁf&}’ed. Early

infection, food allergy, chem r stress, may result In yet more 1Slet cefa be
stages of theRPtFEERERTHIRS ST oTENIGORBE: CRipsHowH sefaaily Sscsiricdseyonptonteraf diabetes typically
manifest only after abOl# »530 "/ﬁ%fhtt%gs peels have been destroyed. Once symptoms occur, the type-1
diabetic is normally insulin de for life. The dysregulation of blood-glucose levels associated
with diabetd8%%h lead (HHIHIHRESSICEREP ISR TRER El3sarng &and debewsaidrodoawibating factor in
the etiologyjofsiiekepeesenannheathdisensaired atirpnblopdmessel disardsrs. 23h:cell Functionality
in Diabetes i | i [ 008]Destruction of 3-cells.in diabetes, or of the target
cells of othe?%%gﬁn&r%ﬁég (ﬁ%%%%%g%ggge%%le? arggﬁlpﬁ? |a0}e:% %@cﬁ%%%‘d%sﬁi}%ﬁ&ytes (CTLs -
also known 3¢ &prgretnases thatthsydarrobindisesy nrisaries sirsergercaidenved paptides. CTLs, as
well as othemtypes bt heettgreccgpizedhesehapligesic (pRplidesthsenghdhsinspecifia:d cell receptor
(TeR). Uniikg aibocies ubinfiieceanzasglbisunalebrelan profelns as aaiigen the TeR instead

0

interacts with small peptidic antigens presented only in compléx wit r%ajoﬁﬁjils1 OCOOﬁl”IB%.tibi”ty complex

(MHC) proteTHERIEO SN S Rasfetr apibrmriandruds Mirowmoress S wimaiorstiassdessn their

surface andoftepebdiliganidite alissafMEGhexprassemewillpresanipitharsoiuble antigens, those

dispersed vilinihedi ol andlerciciaion. sysiemauRr gmenis ol e oyioplaguc proteins. HC
7 I o . s e Vi

molecules (called human leukocyte antigens or HLA in humanis) an s are extraet}%ﬂ? polymorphic,

each clonal VERIEOIEr o0 GHATIRY LrABSPRRtA iRy i dndergre-feplisis sscfiemial.or seesefmimilar peptidic
analogs. Apasufrometeltsessilecifititoding desmoyse Syatemgs=e oBreelisantt salisoeallsefthe body
express mulfiplevasiants af.ihe Jnolecule. each. variant binding to.a different peptide sequence.
In contrast, égt{#}rinaggr(%aturation, B%%%IRT cells lose t%%p abi |t?/t1 Wgﬁ?&sﬁﬂﬁ?ﬁ%%@éﬁéﬂ%ﬁ'lvmc and
TcR, respecie R RIS ASFHLEHS, HRSFTOrRIR I8R5y §Hassr thagpmsliviswiriants of the TcR
and will thussersdgrife/bin diasivgle i)/ af tigeng el ex:t QeboiRineing afrdRaieaMEC/antigen
complex relgagesian:ineelHarignalve damage and is 2 major contributing factor in the etiology of

stroke, coronary heart disease and other blood vessel disorders.
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cascade within the T cell, termed. activation, which results in clonal proliferation of the T cell and
class-specific T cell responses. For example, in C its the response to activation also includes the
release of cytotoxic enzymes that result in apoptosisidestruction of the target cell. 2.4Modulation of T
cell Activation by Monoclonal Antibodies [0011]The finding that autoimmune diseases are at least

E?QEE‘ |r>T’] ;:gused *ﬂyciﬂot%]ef rantr . qefaclivndlas iﬁ@iﬂ&h@iﬂueﬁ@?gmﬁﬁ:ﬁt;?mw g(ljts (e é eliminate
undesired ? cell achﬂf}/%%twan%g&ﬁlg%%]\-/g}g% %3@%) ?Tm&%bln%gr?g%s noweverunaén unexpectedly
T el sk g M A S 55,5 O
Foftman oAl TOREC e ST T B B el it R T Bl L KB ora T ool
activation m@@bryﬁ}éﬁﬁﬁ’@?ﬁ‘?ﬁ&@tﬁeﬁ%é Mlaframmmmmma‘nﬂer containing

two clonalImum&wmm@mﬁmam&@@@é%m%gi%c@@m fRupny@nd 3. Most of the
research in nyt)%latla%%ﬂI f T ce I a@ﬂﬁé#] as done in connection with improving immune
suppression in organ trans |p|e ne of the first clinically successful methods of selectively
reducing T &Qf}%]ctlvatlOMV\?‘a%ﬂ@ﬁéfﬁ%%béﬁhﬁ’é%&qéﬁglcaﬁﬁbe@@@w@@atam o4 888 ffgcdescribes a

novel hybridesia-aesignaed 46 & MTCGAGRESIAN M&&&&QQ&LW%@&&C@B&MG of producing a

murine mong clon %agp q?ylgﬁ%nstd]an anuég n found on essentlally ma? human peripheral T
cells. Blndlng yoro I VIvo produces. pronouncec?n}eez\tlsef’s ﬁ%%luppressmn OKT3

was found téf?éf%@gn‘(ﬁécdﬁﬂéﬁﬁ}t@ﬁ)@@ﬁ%é@%éﬂy&mmﬁme@hHM&@@D@Q@MM&)@KS&WHW etal.,
1991, 1. lmma@iagtﬁma@h&oeana@asyam@émw&@l&g add Bmag@@ k4 f=8Rdlc see also, U.S.

Pat. No. 4,658 019 D also kn r of low molecular weight
invariant proteqlns %/P]IC %P%r%gvafgh%%%as jateh aﬂtaﬁs(f m%l SiTRTArS PEBE- Eall

43:223-231F 1k ©H3 wacdiee Hrebedssymes %@e@mﬁé&%ﬁ@@e@e&amhnay be the
transducingeienvesmis:ef ﬁ@&ﬁ%t%ﬁ@ﬁd&s&ﬁ@@d HRQRHHAIRER LG, %Bn@ﬂt&ﬁ! gand.
[0013]OKT se otent T c ctlvatl ertle Lan n, 1982; Van
Seventer, 1 iﬁ%lss 9%%53350 re a}e ofr- me ]\gzg c%éesfs?}iklr% vieé/R E%gcl% *CD3 mAb results
in T cell act@&f?éﬁ%‘éﬂké’ﬁ@?ét@é‘sm Déﬁ{? m@ﬂi@&ﬁ%@%@i@%%&@%@mnmmmﬂmnMUnol.
4:593). Simiashgéinvirngmasiministation of OKT3 results in both T cell activation and suppression of

immune resg%q s(EIIeé %I%taarl thg %C%%nre Iané{a%%{ékChaat%Qoud 19%&Tran aplantatlon

49:697). Re d daily a Stration of ults irr profo |mmunosupprsé%[§|on and provides

effective tre%@ﬂ%&ﬁ%%%%ﬁ@%ﬁpﬁaﬁe@ﬁﬂmﬁm e theotifyestion 2O 8% Trugthsplantation

38:695). [OOMImmxeﬁmem&epm@%ssmﬂmﬂ dar exampiR 4 cisdipitedoy problems of
"first dose" sid ts fangin m mlld qu I toms to s ere tOXICI The flrst ose side
effects are bef%ve eag%s%éo y cyto e pro g}llon A 85%0 ?/the 72 19

RESfioh- It has been
shown that the actlvatlng propgitigs o Hs sgenlidiansd ng@g,@;M@gﬁgggg@ged by the mAb bound

to T cells (VI (ab")2par a R- bee r ceIIs a its F rtlon , 1985,
Ear. 3. Immunb?d:ﬁ :645- %Eng'&%@me%é g’% 5?%5 alrmmuno ﬁ%fﬁ%% an :Jtt , 1986,
Cell ImmundFlosamfpdey! F@%%aﬁ&ﬂ@%e%%%%r%%a%&eﬂm@rwm@wwet%non of

mA.b- bound:IB;seeI{&m&ﬁ%&@m&ggﬁa@HSsﬂmaﬁﬁ@eﬂgl”uﬂ&E&@dﬁemwma&liﬁﬂéaﬁ&i%dlﬁsU|t|n9 ina
massive sy geﬁr%{%%%@%?gnof_[cy Iélc% gAk%ae%oy\Pcc% %m% '}I;ransglantatlon Al 606; hatenoud

1989). Reporte ects o KT3 erapy inclu |]ke S mpfbms regplra gry cntlg ress,
neurologicaPS§AIpERR %18 @%Bf@ﬁ%@ﬁ&%ﬁ@ﬁﬁ%ﬁﬁ?ﬁﬂ@%%@?ﬁ%ﬁ%@dﬁ@ﬁmes the second

injection of thepaiing Aketirmemiszonl@RSidcthatenonoh2] 988 aussainty: 18895 ransplasgion 48:524;
'histlethwaite, 2988, AMs e ¢idy Bi5-Chd - 12; f20l0mals 1999, Lransriantation SQlA8)
81:4169-4173; Hoffman et al., 1985, I. Immuncl, 135:5-8).
[6012] Targeted therapies directed against general T cell activation were problematic in
that the TcR is composed of a disuifide-linked heterodimer, containing two clonally distributed.

integ_ral membrane glycoprotein chains, ¢ and B, or v and 8. Most of the research in modulation
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[0015]Data obtained using experimental models in chimpanzees and mice have suggested that
preventing or neutralizing the cellular activation induced by anti-CD3 mAbs reduces the toxicity of
these agents (Parleviet, 1990, Transplantion 50:889; Rao, 1991, Transplantion 52:691; Alegre, Eur. J.
Immunol., 1990, 20:707; Alegre, 1990, Transplant Proc. 22:1920.; Alegre, Transplantation. 52:674,
1991; Alegpe i cha9ds dosEralohddQioh ensnianiation btlied 2jpitasdiiinnmprevious results
reported in mice using F(ab1)2 fragmenis.of. 145-2C1 [A: GR3 haye suggested
that, in thet’%:r.*)sépe(?ar1’10(5,"‘36%3 ifg:%R in ?ngeﬁstg %%%ﬁ#‘a}’ gﬁf\%@%@?&%Ds m%géi?rg?ain a% least some
immunosuptration wasr o art eEmengcloal rusitedirrarisSidist Do &6 19040; seseriss AR, J. Immunol.,
1991, 14732088 MefpunapIessive Mensrianal ArtibadibsviixhibitngiRadyesthdngell Activation
[0016]U.S. Pat. No. 6,491,916, U.S. Pat. application. Pub. No. 2 451 .S. Pat. application
Pub. No. 2@5’%@@5’@% B8 thassai |C§%§ﬁno%ofﬁépﬁn e?é%%%?%ﬁ%%ﬁl%g obulins such that the
variant motecolesbXiuis dpindineefd OF Fé dudedlisitriiig RS Fere RseedtyEsHhlten compared to
immunoglqbuling wish-wild:lype Trwiamaisc keaticslaricpateniséappligationmdescribe
modifications to the Fc regions of 19G antihqdies such that, the, affinite for the FeyR iggelectively
enhanced BFPEAGEEC %éﬁl hl% neeg%ifﬁ%/g#dr'a%w%%%?%ﬁ%ﬁ&é%é@g Feg%:é“é’ it%rs’, the specific
immune reBporisknstizited b§4hestherapieatic-fAs- Hay e tbTe déreiretyedsttied. For example,
mutations if&lm@n%ga@&%@e@@ymamgwg%mm@m, ioaified-(Ba3dasand L235A) that
significantly reduced binding of the mAb t muring FeyRlLand Il and lead to a markedly
reduced activatifg BHEH&)};&Q aﬁ?%’?ﬂe%@%%%%?&%ﬁhtgﬁﬁa |on§?&ca5ﬁas((aersvs of Immunology
23-28; Alegheughtio, 1¢89enTrersiolImalioN G ha BT P51 DXUpEIHIZ STOTCEIRFHTInol. 200:16-26).

Importantly,; this varankmAR seiained dhereapagity i9iipgiece TcR modulation and immunosupression
(Xu et al., 2000). 3. SUMMARY 10016a]In one as ec%ntherée IS provided a met roducing a
1(1)’:(19 cel T

humanized[g?&_—st antl W%ngae Aiet comapcﬁg'i%g.g an f%%ﬁ?ﬁr?r%o&ﬁ%sggﬁgg at’have been
transfected \ith e Sxprmssiti’ skt pIOREX E308cuiprogdnytreredhiaridiela?f¥ér conditions
suitable for gxpressionmatsaicantl-GR3arikosanapress(h) iecowating:Raidvani-GR3 antibody from
amelioratind e BB oa e TR AT e e e
diseases, bychamivistermg sepereseibjeet mmmaisenetsal (FBeprspryahc ity segeiptieamount of an
antiCD3 antiody.In pasticlatihemethodsof the eissleswedaevigaitoradmirmsesatieomof antibodies
that specifically bind 106 Cpshon.suRunit within, the buman. D3 SOMRISNBhowing renal

transplantation (Thististhwaite, 1984, Transpiantsfion 38:695).

[0614;] The use of therapeutic mAbs, including for example OKT3, is limited by

problems of "first dose" side effects, ranging from mild fiu-like symptoms to severe toxicity.

The first dose éide effects are velieved to be caused by cytokine production stimulated by T cell

activation. It has been shown that the activaiing properties of mAbs result from TcR cross-

linking mediated by the mAb bound to T cells (via its F(ab")* portion) and to FoyR-bearing cells

vie its Fc portion) (Palacios et al., 1985, Eur. . Immunol. 13:645-651; Ceuppens et al., 1985, 1.

Immunol. 134:1498-1502; Kan et al., 1986, Cell Immunol. 98:181-185), For example, the use

of QKT3 was found to trigger activation of mAb-bound T cells and FeyR-bearing cells prior to

achieving immune suppression, resulting in 2 massive systemic release of cytokines

(Abramowicz, 1989, Transplantation 47:P606; Chatenoud, 1989). Reported side effects of

OKT3 therapy include flu-like symptoms, respiratory distress, neurological symptoms, and acute

tubular necrosis that may follow the first and sometimes the second injection of the mAb

(Abramowicz, 1989; Chatenound, 1989; Toussaint, 1985, Transplantion 48:524; Thistiethwaite,

1988, Am. J. Kid. Dis. 11:112; Goldman, 1990, Transpiantation 50:148).
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example, such antibodies may be or may be derived from (e.g., humanized or chimerized versions of)
one of the antibodies Leu-4, 500A2, CLB-T3/3, M291, YTH 12.5 or BMAO030, or compete with one of
Leu-4, 500A2, CLB-T3/3, M291, YTH 12.5 or BMAO30 for binding, and may be based on an IgGl,
19G2, 1ot BH 9G4 bddkBEEaREd ol PRFaRBUHiMeRE 1B ARSIy HaSHSBRAAY specificity of
the murige,menacional aRedy D HAR (8% ek SR alentMNGS 1655 8190 B4 43:991, which

are incorporated by reference herein in their entireties), e.g., binds to the same epitope as OKT3

and/or cHifpRaE R FoPBIRdRS Witkcgads Sehcaich WitHahreerlaisnssithe &mmedyloKTs, such as
OKT3-7 fseasthaantiBodies. disslosed n Y ignhalent N@o?z@%@}mé%mcfﬂdﬁdpm%&ﬁ%%rein by
y

reference in its entirety). In certain embodiments, the anti-CD3 antibo has diminished (such as, but

not limited 10’ A8s S kEr 5D S8R gt 408 s Hard baws; fedmipam 20l 165 ah?P6%, less than
5% or lesshanitkias, commrased tpihinding.LyBnsaetiedhaving awild b, Blyeosulalpd e

domain) or, more{)referably, no detectable binding to at least one FcyR as determined by assays

routine iRitAEFC T -cthereibeimesise e it crxartisethehds Hirhrshes ¢shenfabindingot

limited tQplessithan20% eSS iarBe%AssshaN3 0% I6sa dhamddeulfRshan 103 dessthan 5%
or less than 1% as compared to bln(_:‘lﬂggg by an antibody having a wild-type, |y(‘308é|a ed Fc domain) or,

more preferaili b detdcrimmé Pifeing’td ohe dP b cyRag Heedsmhitidd s routine in the
art. In addition or alternatively, the anti-CD3 antibody has diminished (such as, but not limited to, less
than 50%, less than 469, les&kiinasmplessive Moneglonal Antihordios Bxhibiting Raduees

as compared to binding by aﬁ%ﬁﬁ&%ﬂﬂhing a wild-type, glycosylated Fe domain) or, more
preferabjgnne] detectablg bading 1@ a0y eosnplament reeapiets: BUshNas, 1los/escdgterminaddn
routinely used assays. In particular embodiments, the antibo%gz is aglycosylated. In other

embodint@h@RHEHRRB Y ke Hn PO dBMAaGE 5e e dnedt rainertheEbi2elinsifble chain
antibodynieiheseimbodiretis; theankaoes RRTIBIsEsEN b ARRBE RAVAG ORRIBIMOLERMIN0
acid modifications that reduce or apolish binding of the Fe domain to at Jeast one FcyR and/aqr to one
or more EEYREPRRICH 18 GOMRARF wwaa?@ea'%ﬁw&é Y119EPeI 5B BRI A PRIESI SN one
or more g@enaiNe 8 @i dakl dedetiBy From e s ald 86l 013G 2 1 aGRHBH IS 4ubn aariain

embodiments, the antibody .of the disclosure comprises an Fe domain having a modification, (e.qg.,
substituti’g RSO, R 48 A5 St PELHiRIAr S AIHE BT g idH Y@ﬁ??%ﬂ@é?%‘&@hgﬁ LA IED) of the
Fe regiopr {npepectic exarmplednrespeaamcenwithdhisembodinemtviheaniibeshuat e sliselosure
comprises an Fc domain having a substitution at position 234 CH?X of the Fc regjon with alanine and
a substit%‘fi&??’é&sﬁ %ﬁﬁ&ﬁ‘%ﬁ%ﬂ(ﬁﬁﬁj‘-&ﬂ{&%ﬁﬁﬁ%ﬁ%ﬁ ‘hiaRetHer ekdhipRaRaitordance
with this @RIDD DS M th & cntidesy fidtiendistl esdne2eorIpise si g fitagoMRifubay g Brpubtikition at
position 23 Ofg}}ﬁ Fe region (CH2) with alanine and_a substitution at position 235 of the Fc region
(CH2) wiH QIRAMTRARAR 7 GeihEr bt RS e foRag< 6 thE A8 SGHY SR AhBstapr R

domain comepridingean alanvw atgiositien:234.0 Tihaesregiam{@id D aTs a8 alasine atHosdinn 235 of
the Fc region (CH2), al n as.an, "ala-ala” antibody. In yet other embodiments, the antibody of
tho discl R GO ORBE PR L STt B S alaF P RE GO S B PETTET (E447) A a
glutamicvagishatpasitiendaiel thptieyegiandGH2R Indmiiculanembesimanisctipaniaegdyof the
disclosure %OKTB-? comprising the mutations and/or Fe regions described herein (e.g.,
OKT3y1%§\Q1—%1Ia), see U.S. Patent No. 6,491,916, which is hereby incorporated by reference in its
entirety). In other embodiments, the antibody of the disclosure comprises and Fc domain having a

glutamate at ponition %%?W[Igpﬁ;ghe disclosure particularly provides methods of treating, preventing
or ameliorating the symp utoimmune diseases such as Type | Diabetes, psoriasis, rheumatoid

artnvits, fptie {particylegl. gilianeptie)s MR ANRRWEL AR aSe. 4RRI Lo ﬁ@%ea%%oy'cefaﬂve
colitis, multiple’sclerosis, effects from organ transplantation, gra?tvgs. ost disease Vl-aff)s, Ste.
Particulaif fsehadeitibprsseithe disclosure are advantageous in subjects with early stage disease to
slow or reduce the damage from the autoimmunity and maintain a high level of function and/or reduce
the need for otH&} therapyr gadBitiore them dhsds T tHansisclsdurdtadhastagesinsy Fstice the
incid_er‘C‘}M@kf@éfﬁ{'fol”p'f'é’g@ﬁ}qﬁ@&%@ﬁﬁmﬂe&i5.1@[f@égﬁ@%ﬁcﬁﬁ@@lgom@agr@\@t&b@m&ﬁ@with
administration of therapeutic antibodies, and, in particular, anti-CD3 antibodies. Cytokine release
syndroméﬂﬁ“ﬁaﬁﬁé@féﬁ?ﬁﬁ%r example, headache, nausea, vomiting, fever, myalgias, arthralgias and
shaking and me(y,)be cggégegrgﬁgimmﬁgggngb@ypt@g@ﬁ, adexamwle, IL-2, IL-6, IL-10, TNFa, and
IFNI,. In certain embodiments, the methods of the disclosure reduce the incidence and/or reduce the
severity of the symptoms of cytokine release syndrome associated with administration of an antibody
of the disclosure




relative a similar administration of murine OKT3. The methods also reduce the incidence and severity
of other adverse effects, such as, but not limited to, EBV activation, immunogenicity (production of
anti-idiotype antibodies, particularly IgE anti-idiotype antibodies), lymphopenia, thrombocytopenia or
neutropenia. [0019]In certain embodiments, following administration of one or more doses of anti- CD3

anibodygf & publect agegreing dametharts AR ARGAOBUIE oCHIBKIRS (kb Znlhsfully 10, TNFet

ITNy) are undetectable in the serum of said subject by ELISA or any other method known in the art for

detectiofY BPEEHP brStaiig RGBT InBERiERT; B%cataﬂt&eéwmﬁéaﬁ'@ée@ fL-2, IL-6, IL-10,
TNFa, IE&yt)rm;a;nhg wm@admﬁem@mmmma@mmmmm ackumisiasiaowoft @feroariore doses
of an an bo. to saj jd subject a n to met f IS ure at.concentrations of
less than a outtl%féléf p%%/ 1ﬁass t#a#n a{])1 0t % p%g1 m agne 21 ) agm%é e ?mi)f(l;ess than about 175
pg/ml, I@mﬂtdmaﬂmntsw@fp@/l&mbleéé;hhapsslbouub_@stpgrﬂﬂnIé@s}mhannaﬁbﬁtm@/nﬁomss than

about 90 I 0 L /ml, less
than abant gl[ gé%less %%%%u%@;%ﬁ’%@%ﬁ%ﬁ gélout ”ﬂ%ﬁ%ﬁ %%%g%%}# aﬁ%ﬁ%g% pg/ml,
less thanabious S@ pgimf fessrthbrdigbbanZs Pyl 68 thar abBirl 20 ph/ml. JewBiNakidboot 15
pg/ml, ' t %RB%%%P%&R' lags ’Eﬁ?f"r{) 53 vl ess thad Aoen A@:RYy 11 % 4ay about
11 pg/m an about 10 pg/ml, less’than about 9 pg/ml, less than about 8 pg than about 7
pg/ml, Iess than about 6 pg/ml, Iess than about 5 pg/ml, Iess than about 4 pg/ml, less than about 3
pg/ml, less than about 2 pg/ml, or less than about 1 pg/ml. In still other embodiments, one or more
cytokines (e.g., IL-2, IL-6, IL-10, TNFu, IFNy) may be detected in the serum of a subject (e.g., by
ELISA or other method known in the art) following administration of one or more doses of an anti-CD3
antibody to said subject according to methods of the disclosure at a concentration range from
undetectable to less than about 10 pg/ml, from undetectable to less than about 15 pg/ml, from
undetectable to less than about 20 pg/ml, from undetectable to less than about 25 pg/ml, from
undetectable to less than about 30 pg/ml, from undetectable to less than about 40 pg/ml, from
undetectable to less than about 50 pg/ml, from undetectable to less than about 75 pg/ml, from
undetectable to less than about 100 pg/ml, from undetectable to less than about 150 pg/ml, from
undetectable to less than about 200 pg/ml, from undetectable to less than about 250 pg/ml, from
undetectable to less than about 300 pg/ml, from undetectable to less than about 350 pg/ml, or from
undetectable to less than about 400 pg/ml. In still other embodiments, one or more cytokines (e.g.,
IL-2, IL-6, IL-10, TNFct, IFNy) may be detected in the serum of a subject (e.g., by ELISA or other
method known in the art) following administration of one or more doses of an anti-CD3 antibody to said
subject according to methods of the disclosure at a concentration range from about 5 pg/ml to less
than about 10 pg/ml, from about 5 pg/ml to less than about 15 pg/ml, from about 5 pg/ml to less than
about 20 pg/ml, from about 5 pg/ml to less than about 25 pg/ml, from about 5 pg/ml to less than about
30 pg/ml, from about 5 pg/ml to less than about 35 pg/ml, from about 5 pg/ml to less than about 40
pg/ml, from about 5 pg/ml to less than about 50 pg/ml, from about 5 pg/ml to less than about 75 pg/ml,
from about 5 pg/ml to less than about 100 pg/ml, from about 5 pg/m1 to less than about 150 pg/ml,
from about 5 pg/ml to less than about 200 pg/ml, from about 5 pg/ml to less than about 250 pg/ml,
from about 5 pg/ml to less than about 300 pg/ml, or from about 5 pg/ml to less than about 350 pg/ml.
[0020]In still other embodiments, the methods of the disclosure reduce the detectable, e.g. by ELISA,
concentration of one or more cytokines in serum of a subject following the administration of one or
more doses of an anti-CD3 antibody to said subject by at least about 10%, at least about 25%, at least
about 50%, at least about 75%, at least about 100/0, at least about 125%, at least about 150%, at
least about 175%, at least about 200%, at least about 225%, at least about 250%, at least about
275%, at least about 300%, at least about 325%, at least about 350%, at least about 375%, at least
about 400%, at least about 500%, at least about 600%, at least about 700%, at least about 800%, at
least about 900%, at least about 1000% relative to the concentration of said one or more cytokines in
serum of the subject as a result of a similar administration of murine OKT3. In another embodiment,
the method of the disclosure reduces the detectable, e.g. by ELISA, concentration of one or more
cytokines in the serum of a subject following the administration of one or more doses of an anti-CD3
antibody to said subject by at least about | fold, at least about 2 fold, at least about 3 fold, at least
about 4 fold, at least about 5 fold, at least about 6 fold, at least about 7 fold, at least about 8 fold, at
least about 9 fold, at least about 10 fold, at least about 12 fold, at least about 14 fold, at least about 16
fold, at least about 18 fold, at least about 20 fold, at least about 25 fold, at least about 30 fold, at least
about 35 fold, at least about 40 fold, at least about 45 fold, at least about 50 fold, at least about 75 fold
or at least about 100 fold relative to the concentration of said one or more cytokines in the serum of a
subject as a result of a similar administration of murige OKT3. 100211With respect to treatment of
Type 1 diabetes, the anti-CD3 antibody is administered to achieve, or maintain a level of glycosylated
hemoglobin (HAI. or HAI c) less than 8%, less than 7 5%, less than 7%, less than 6.5% , less than 6%,

lace than B 504 nr K04 Nnr lace At the initiatinn of treatment natiente have a HAIL or HAle lavel of lace



treatment such that a single treatment or treatment every 6 months, every 9 months, every 12 months,
every 15 months, every 18 months, or every 24 months with an anti-CD3 antibody (preferably, without
any intervening treatment with anti-CD3 antibodies), results in a level of 1-1A1 or HAI ¢ is 7% or less,

6.5% oriksbe9swHIes e HH deless w50 ldwekhmsnk) o ot ¥pbadissL t3emonths, 18
months, QRN AAMRANREINS RERYIRNS BPHEIRHIRRRGHIEA SR NBl0PIS AL tag digclosure a

single treatment or treatment every 6 months, every 9 months, every 12'months, every 15 months,

every 18 sHthes of 69881 24 dhins Rith afishire DBaRtBoey tpreferatty hwigioir Bi9ftintervening
treatmenf, witlh antis! Pﬁmiﬁp@@éwﬁgﬁ es:okaveIagRleusl t&'%%iﬁ&lg% iRdheyratient by
about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 35%, about 40%, about
45%, abBish50%habenizssowrasauieboandbedy 6394 drebus T84 A doeaphecatbqsisstreatment
levels at6.maains, 8 MR 1o "BAYNS1 §5MAUNNS; kS RABES nf PRI A RS RIRUQYS

treatment. In addition, after treatment with a CD3 antibody according to the disclosure in a single dose

or repedfedeEiiEng B haeiaes e e ndintditrtendsy e dhadpidic\speh ssnithan [sgiegd 1B eidnths, or
every 24, monihs (axeleralaly MERoH! AM0ISEERing HPAIMERtHih 671CR 3. antopdiesk iverage

level of HAI or HAI ¢ in the patient only increases by about 0.5%, about 1%, about 2.5%, about 5%,
about 109, asempesed tabsudinads abautipeby havsgseikl -, ebsosyiavedi 2 09 aBd 0t:45%, or

about 5%@}?&@%%%%%&%@%&&%@&?% 6 DRHRSREMAURS A 'E}Q%Eh%rij%xmﬁé“iﬁs’ 18

months, or 24 months after the previous treatment. In other embodiments, after a single treatment or

treatmeed@ryls HsHEDadERFYsHSAtHYI-EVehyanthebnbias deversh sl fiysthas. due a1 BIiSAths, or
every 24 npathswithanantsR3@ntikedvmageerdingdodhe meihads ehihediseleswie(Bigigrably,

without any intervening treatment with anti-CD3 antibodies), the average level of HA! or HAI c in the

patient itcréanr fhas abBueedds kbR snapbtesn s apatvibbsyapdily SuviatsBdin 60%, about
70% or grepianthanaRopt-F0akeless dhandheIsuRim ine Ratispiihatieifatrdiceryentippakitgatment

with similar clinical parameters and was administered conventional treatment after the same amount of

time, whiehtiegdrdheerd dataiidifed o 8iaerinelyo thiomAL 03 aisihedy hes disnmishek(sremass, or 24
months gffer shgphediplsdieatmenio /022 anethacambedimanti.thenant-éh 3antihedinis,

administered to achieve, or maintain the C-peptide response in a subject as determined by a

mixed-nies T8 A 1688 (MM TP 2oraryassse Rindiasdy waerobytyanipaeods Brerance test

(IGTT) arjwesphaserd! HBQ%@'@F[‘Hx&'@ﬁiﬁﬁyfﬁo1?,@@3%@4&&3@1&3@18&?@19&19%@%@68& patients have
residual p cell function as determined by the C-peptide response to MMTT, OGTT, IGTT, or two phase
glucose EeinieProtek areakliskA6HIR ehi SRIHERFTH edatsiipritaretr emsarbrimeithdsatients

have a Gpepides esRenSRRMNE JihQGEhbo fitdcdhQr I PHBSS AMEQSH FRMRRIRGEIUTR (argherably
MMTT) resultin% in %riﬁ under curve (AUC) of at least 80 pmol/m1/240 min., pre$er%%ly, at least 90

pmol/m12amentnE @iore préngisnian rikofod gmethsrsp o RSy bR RIEESOTRYBiH8M1/240
mm. In gadidamhithediselestts Biovdasmethedsal treatnentsuelihalaltpnansingendeaiment or

treatment every 6 months, every 9 months, every 12 months, every 15 months, every 18 months, or

every 24 ARHIND Witk ath AISCB. ardion &y Ot SrermiR I fitko oty fistdpresih g e BeAeHY ith anti-CD3

antibodigginthedevelel Gopentitedeananss kg Paken! inatlgast9%: at lepst 28%) ablgasid5%,
at least 90%, at least 85%& at least 80%), at least 75%, at least 70%, at least 65% or at least 60% of
the pre- e e : ntis’ ; hs, 18 months,
QeRHRI R EpbHde Hdetslttite B TRGHAY BRGNP DUOALARS Ti5coont
or 24 mepthsrafte bihEcpieviginhraataenbdapesibsaly. imsichunethods-abiddistlapurgositiena
single treat t of treatmen ry 6 months, every 9 months, every 12 months, eyery 15 months,
cvery 16 TS BF SRR DRI e G ) bty SEBH g 10 ARSI OREE
disclosusectpiaferatilyhivithdudiarytintie nrehidg df datiretwithoanti<GD3 Antibodiés)ithe average level
of C-pepti ) S ny T - - in:the patient
decreasgsg%)ygﬁggs?%g[n%%%l e'h?s-:‘t gﬂ%%%@feﬁs%%ﬁg% u(%ﬁ), gg%%g%o %@?%gﬁutﬂ(gg %%gjgﬁégé%%than

40%, les83thdntB ! dfche m@iwemgxiam@rgw&emﬁﬁwl@tia m@mog mi@mﬂ}'g, 12 months, 15
months, 18, MoniRs %ﬁﬂ@&}ﬁ&%@ﬁ%&%ﬁr@E%MiBH&Ef&Pﬁ@@é}halH Mg%uﬂiﬂ%%ﬂ?g'e treatment or
Y.

treatment every 6 months, every 9 months, every 12 months, every. 15 months, every 18 months, or

every 2aHIAS Ml dhcdinicestsn Sqtlbo i Bciardis g matBHYBIIRE RIS GRS GrEtefsbly, without
any Intepdeipgct %ﬁﬁtgﬁiga}n%tﬁcﬁp@@&H@Q@@diﬂﬁxﬁ&%&@ﬁﬁ&ﬁtf%‘%ﬁ&'éi@s(ﬁ»épo”53 toa
MMTT, OGTT, 1GTT or two-phase glucose clamp procedure in the patient is at least 10%, 20%, 30%,
40%, 509MIEE DAL OO T BrEBETRAI MR pEIRITS &t pastinnvad pitbede cenivaritidial @dBates
therapy yyith similah ticakpaspme tarsanch wegadminisiered gonventiopal digbsies. thekrpyuer the
6 month, 9 month, 12 month, 15 month or 18 month period, said peptide response being determined at
6 months, 9 months, 12 months, 15 months, 18 months, or 24 months after the previous treatment
[0023]In specific embodiments, after a single treatmgnt or treatment every 6 months,



every 9 months, every 12 months, every 15 months, every 18 months, or every 24 months with an
anti-CD3 antibody according to the methods of the disclosure (preferably, without any intervening
treatment with anti-CD3 antibodies), the patients have a C-peptide response to MMTT, OGTT, IGTT or
two-phaSBpdense e iR BRode ab B reters oMM oSG dpgaindavas erotlagineat 40
pmol/m14248 inz43% BPeYMLAQ MMMy @QMQ&@M@%&MF@M%@W&QM% pMeiN1/240

mm., preferably, at least 90 pmol/m1/240 mm., more preferably at least 100 pmol/m1/240 min., or
even at RERIHTHIIHTLND HrAr ey ekbs dis adtein a6 HIRMRSS HOMHEIAY months, 15
months, d8lmonihegion2 dsneitisaitah thesnrendaus treatale) k0024 Prhadetenninagon, afitcpeptide
response is a measure of 3-cell function as.is known to one_skilled in the art. Jn other embodiments,
ool TRCH 8 SR B0 RIFHSH 1 Ko AT By et ST i S RO TS,
preferredieshbodioenis; ibeapdtiendsgreaterihan glyeaisiofagesanth piar to administration of an
anti-CD ibody of disclosure have a FPIR of at least 300 pmol/1, at least 350 pmol/1 ,at least
300 pA X1 lonst a8 ST DTSR 505 BIGFE TrRray PR RAPEBOHIB LR, more
preferabiynatilgash08: pmodidmebeuenaitens: JRBpmellih. M preddrradrrehadishants for patients
less than, 8 years of age and prioy to administration of an anti-CD3 antibody, the FPIR | least 50
oo PR FOR L DA (AL B ey SOOI PR CAGF 5 WA FESBreferably
at least 40Q:pmalédsaavieasin)Mpipl Loprofeyaliiy ot feastbt praashiin taese, praterabhoat least
600 pmoJl/1, or t least 700 pmol/1. In additian, the disclosure provides .methods of treatment
cuch thel S ST ettt B e R R B B RS R  B0855.2 months,
every 15utibistinky, segerdid@smontheyorevényhanianthgeviithmaihamtit DB antip ey mecuadirg to the

methods. of t ISGlasur without intervening treatment with anti-CD3 antibodies), the
1R o A o DObL o bt Gul S e o o S0 U Ly bR
75%, at {esdrsroosd eniegesueisosdrcatle asi B9 of theieitreaimalanresporiskinsaétb#PIR determined
6 monthgy, QMARIBS 6P NS RN SIPIBE Piird AR AliRIRE RRAVIaYR.teaiment.
Specifically, in such methods of the disclosure, after a single treatment or treatment every 6 months,
every 9 MoNEHd3 apERpdizm Sntilekinsepass swpttpacdyarpri Bvveibisiareaalafeademhe with an
anti-CD3 anihopy366arding 1adha matheds.of the.disglagure [pasieraply withey! aydnggvening

treatment with anti-CD3 antibodies), the average FPIR in the patient'decreases by less than 1%, less
than 5%59848 tRers10%doTessire, 269%, 16s% tHah(3098t feswéHan10dp, Jesaitamtadimentsie
pre-treatmanideyels salthfRlRadeleraingdt & manthis.unanthsyd3,aenihs, R heathsidmonths,

or 24 months after the previous treatment, In addition, after a single .trelatment or treatment every 6
months, ‘S8 SRR &S 8TaKA 15" STERHSR 1 STHABIERAYY 8UBS A48 RBisths, or every 24 months
with an aeititob3 antibodyracdsndifngtofthennetDddsiof The dishlasuiedpreiaratiy inditbaideany
intervening treatment with anti-CD3 antibodies), the average F in the patient is at least 10%, 20%,
30%, 4008 SO0k POHS S0 s A T e W A ocl SNSRI cimbetes
therapy (pitbdsictibarcdl imigalipssam etefsdivd, wasi adarinifér eo cahvapiomaibdidibeldsthdramppayer the
6 montht 9 rInn%gth 012 r?ggl'gh, 1];:1: mgiﬁt&h or 18 month period, said FPIR determined 6 months, 9
months, Epmon s,pfg monr%ﬁs, 7% months, or 24 months after the previous treatment. In specific
embodinf#@Hitd] after a Bingleafreatrhedinoiiie dtdentravety histcnits of vary® makrtbssaverynti2 months,
every 13- ntpg. gvery 18.mc nths,.or ef}veré/hz mp@lthg wlith an anti-CD3 anti %y ceording to the
methods S R Y TR R T 655 andbodies), he

patients halg. d FPIRIbMad keasu@orgaidain the B@M@@im@ﬂ@pb@f&a}m et doastBO0sthod/1,
more Preigi AR ahleaR ORI LAk AR ANERS A AIRNAHbAIRRISHL %@ngfcgg@gn%yeafs of

age) or at least 50 pmo1l/1, at least 100 pmo1/1, at ieast 200 pmo1/1, more preferab ast 350
pmo1/1,(egevBa Atledstlhod piieliel fforpatisnes deigeied yethsssfuy o) saidiFRIRItstenmined at 6

months, 2 manths: 12 ;PgRths. A3 manths, 48, mﬂ@ﬁe%ﬁm@mﬁt %5{9& REEYIQHS gatment.

10025]In other specific embodiments of the disclosure with respect to the treatment ortype 1 diabetes,

at the inftigitions of thsatsslastinat somjeErdioas Hotsyequmebadriifiseatiolssthasalipbitéquires less than

30 U/kg/;lﬁg%iﬂ!%%tﬂﬁﬁ 285/ Eoidsyniesedhand Qka/tay,s Iessithamanlikaidays lesamihanslidika/day,
preferably less than 0.5 u/kg/day, even more preferably less than 0.25 U/kg/day. In other

o bodir AL | 3 TEGTo (AR AP W AR IvISs BHRROTE NuBeeh-isnfianbery 10 nesRths,

every 15400nHsaiuR ol mOtis. (REEXEEY b MonRth s thanani-Si03 antibadyipecaiding 4o the
methods of the disclosure (preferag}li:, without any interveninq treatment with anti-CD3 antibodies),

results iREHeleaSdEEreRou {5 R Hres Brachowo, Patok, \asot ey alsws) 3R peEH e s RSt insulin
required on average per day, or no change in the average amount of insulin required per day, or an
increase of less than 1%, less than 5%, less than 10%, less than 20% or less than 30% of insulin
administered, on average, per day as compared to the pre-treatment average dose of insulin per day.
In certain embodiments, a single treatment or treatment every 6 months, every 9 months, every 12

months, every 15 months, every 18 months, or every 24 months with an anti-CD3 antibody according
tn the methnde nf the diceclaciire (nrefarahlvy withot it anyy intervvenina fraatment with anti—-CNR



[0026]In other embodiments, the methods of the disclosure result in a reduction in hypoglycemic
episodes by I, 2, 3, 4, 5, 6 or more episodes in a one-day, two-day, 5-day, 10-day or 15-day period as
compared to similarly situated patients not having been administered the anti-CD3 antibody according

to the digglpsure 002 1He preferrediembediments aihe NtientisLRderelaarsafags, i years of

age, under 15 years of age, under 12 years of age, under 9 years of age, or under 5 years of age or

from infafsyhemsapetid HPage; rshilrkorBa drs ey b d chrohins abary bhredrhdesiienh PestPyears of
age, from,1.21t9.20gRs ol agE. ARIOther mabadimens the natisnt inam adyinl0028R.speeHic

embodiments, the subject has received transplanted islet cells and is administered a prophylactically

or therafatiBBICEHEeMD Ao s B tHeRarcDahAthsom, edhdinghovinb nadthdes dhine
disclosugg,in  5PRAITG erbadimenh: e suniest Rayingdecaived ianspiaieriRiat callgisean adult. In

other specific embodiments, the subject having received the transplanted islet cells iS younger than 21

years oflége diisyBufighr-titad N8 ydaR Bimagebioboitldsihe sprbBdihferittl eftteddiSe Sddret
subjects Sufierng iom an, AR yne AiseRss: RIIERANIL e MSk9es 0l Ne diseast@FD s

administered anti-CD3 antibodies to reduce or slow progression of the disease and to reduce or
prevent anihedicaseidrsthisdevsbutingdpapsihfos ektmplsladrriistetientofian wrgadivosuppressant or

anti-inflapmatang [IYUEAHS, MANAgS e diSeR%e ulRAMLAE HSEASHEG HRAPIS S Cappination

therapy methods. The methods of the disclosure can be carried out in combination With any standard

treatmemﬂtﬁtwh@.@aﬁﬂd@ﬁﬁmi@b@i@irﬁ,05BEMS@@H@@@M?\WM@tbs&ah@afrﬁﬁmgénﬁ-ﬁﬁmm matory
treatme %E?a&%@ﬁé;éﬁ@%Jﬁ%&b Ebgﬁﬁg@gg% &l ‘863&‘6%&9@%%53‘5@&14&? Alsease e%%’:g%r gxample, with

respect to Type | etes, the anti-CD ody therapy o Isclosure may b ministered along
with othentstretpigs fotalidbeteshsudd ag/bltinonlimitetddabldimisistthtio abofindutig/ @1 Pomanalogs,
GLP-1 agonists (&. xenatide), intide ,or.a combipation thereof The CD ihodiesof the
aiscios (LRl S T R R O R A IEE i ot SO RORT
steroidahthietagigd«forlessatimplebbut 218t higditd ditogiudetaritids |cexhmethasolid) portisdnen

hydrocortispne, prednisone, predni e, friamcinolone, azulfidine, etc.). non-st idg}
A AT G e e N e A PR W roten,
diclofendeyetadbiae: felrdpietenhindbmeathteipg/katolarsid] odaprarnimdiakumeatoner subrdac, tolmentin,
naproxen, ketoprofen, ejc ,ﬁe -agoni nt('ﬁk?l'ner ic agents, immunomodulatory, agents (for
ity 4 M e ol e O AT e S e R et
agents, bytékilttamtagamnisisthorwbknkineiaghaists fhjlophakdeminbhibitons efol)e ionmonoduapressants
(such as, but not limited o, methotrexate or gyclosporin), anti-angiogenic agents (e.g., angiostatin and
TNE-a aHABH O, AR TR o SRS BRHEN A o A AL BT i)
dapsoneang fisetalens. Ipgatlainlesmdodintants 10f fhénd Selosubensahjests whish havelhaadhe
refractory to conventjonal treatments are treated ysin etfh{ods f the_disclosure. 100311According to
the crscIRELTL HHE AR DB BOU e ATl LHLB ac T PG 5 PR 1 fess tha bt 25

pg/ml, from about 5 pg/ml to less than about 30 pg/ml, from about 5 pg/ml to less than about

35 pg/ml, from about 5 pg/ml to less than about 40 pg/ml, from about 5 pg/ml to less than

about 50 pg/ml, from about 5 pg/ml to less than about 75 pg/ml, from about 5 pg/ml to less

than about 100 pg/ml, from about 5 pg/ml to less than about 150 pg/ml, from about 5 pg/ml to

less than about 200 pg/ml, from about 5 pg/ml to less than about 250 pg/ml, from about 5 pg/ml

to less than about 300 pg/ml, or from about 5 pg/ml to less than about 350 pg/ml.
[0020] In still other embodiments, the methods of the disclosure reduce the detectable,

e.g. by ELISA, concentration of one or more cytokines in serum of a subject following the
administration of one or more doses of an anti-CD3 antibody to said subject by at least about
.10%, at least about 25%, at least about 50%, at least about 75%, at least about 100%, at least
about 125%, at least about 150%, at least about 175%, at least about 200%, at least about 225%,
at least about 250%, at least about 275%, at least about 300%, at least about 325%, at least about
350%, at least about 375%, at least about 400%, at least about 500%, at least about 600%, at
least about 700%, at least about 800%, at least about 900%, at least about 1000% relative to the

8



adverse effects, such as the cytokine release associated with antibody administration, EBV activation
(as evidenced by EBV-induced lymphoproliferative diseases, e.g., mononucleosis) or lymphopenia
(defined as<1000 lymphocytes/pl. serum), with administration of anti-CD3 antibodies, and also reduce
the numBeResabrdinandfad one aumasserdabinchinasticulal Snbedienerfts, raldietiodirdaprovides a
treatmeniyrediienAf Administbaten af adase.hieanti- D3 anikedy A day R days, 4 days, 5
days, 6 days, 7 days, 8 days, 9 days, 10 days, 11 days, 12 days, 13 days or 14 days. In preferred
embodirtfén &t sHER AR Y ATOIN 16 CORTERITRIBPE SRS SE RS XK IBCE Indlg-sRTaFafbh BRELHS on at
least 4 cnEREHVE JAYSiALIBHD FORSRE WV daYSs ot 48ashBCORSREWIVS daysdaligast 1y at

consecutive days, at |least 8 consecutive days, at least 9 consecutive days, at least 10 consecutive

days, at least Ut dnSlduthieraighorldoidagt lrest shertddokicalysath o cinidoatdsasiabane 5

administfgiion: et dasr0f 1R antkeR Irniiboryiohine disslasW e PECH R AVMOrethas Rast
consecutive daés no more than 3 consecutive dagg no more than 4 consecutive days, no more than 5

consecutRRHAYLOKb #hiswstRBAE ofldcrilrastahethb iire thisesr dunddAuiId dalrashabRibre than 8

consecutiygiays. eametihandcansasuivedaysone Masathanul 8 canaesutbe daysat BO mare than
11 consecutive days, or on no more than 12 consecutive dagggln et other embodiments, the dosage

regimen®arrBrbhJE Bl st lepiahowriadeld ailyashp Js 61 tags2puhy Gldedst7 days or
less, - 8&lagHRarOufs R 6diaday faHesSldQ HaYSHI1853, dnk Aot I88skikesdaNidierum of a

IgET,T.T.,S2cilar glels, or 14 days or less, In certain, embodiments, the dose administered is the same

each day't¥ trkare . dhawats fimiarkatire sosaine S the dose administered escalates over

the first f@o2days, e.9.waverabieas thadisshitiergaysdabing regimendoreduas.ay eliminate the
incidence of cytoldne release syndrome. [0032]In specific embodiments, the dose administered is 5-50

pg./kg/dA§TIPEHSTERILR 281 B rREKGHRTF Hble preferRisRYAErdmasny s B\ gkEAL) 161

approxingaiely 2536 taika/siay1dss etagrrspaeticiemisotimenis (the case-anklay s159f thesregimen is 1-3
ug/kg/daiy, preferably 1.6 ug/k /da% ang escalates to the daily dose as recited immediately above by

day 3, 4]%56 OF PeApitelgmpldreafnesy Pativaisdppsct HAd ittt rdg s addessiapbrokintstdhra. 6
11.g/kg/daysonedalah PRPION Matelys8:2 168K ket ay, On davd prRIFERIMaRIMN G5, aoAcaeRyasip day 4

approximately 13 ig/kg/clay and on subsequent days of the regimen 26 ng/kg/day. In another

embodirféRE G dayF, AL AN LHAMSTASY SR o KB SOIIMARLITEA% HkeFaas on day 2
approximaigliv. b. S/ katdays erfash B appeaximiatelytldvoskgideynisaay Hepmexnaeuad, 6
ng/kg/day and on g,ubfe uent days of the regimen 45.4 uc};éllkgéqkay. [0033]In other specific .
embodimEu ST ASLE i LS TPESE SR BHISt PR R B ERaApRERIE IR dhiAtered is
177-1412ng/mBidyeppeiesabladD6cl 6RDdug/ Mday omneie Preigrabivrappiaxinaielya481-990
ug/m2/day, or approximately 8384-91611g/m2/day..In other emhodiments, the dose on day 1 of the
regimen%{g‘g%&gﬁé}ﬁ?lg;g’fdgﬁ}ﬁﬁﬁ%vgﬁl %%ﬂ%gﬂ?é %dé%%%%egr?glﬁ%rﬂgﬁﬁddé’ge as recited
immediatehi:abovsiby ttay=3idglb thaménFor examphe coar daynihitthe, subjed is@dinirsteydd a dose of
approximately 57 tta/mg/day,.on da roximately 115 yghn2/day,.on day.3 roximately 230
Aol G SRR e B G RN Ey R R R e

ng/m 2/dagmﬁarahbtheﬁbmbm@iMcﬁvmﬁz@yeﬂztﬁwtsub}emﬁﬁS@idMﬁhecﬁ&}1 tkssﬁﬂhaap}mmmﬁately 455
uu/m2/ d%ﬁ%@ﬁ%ﬂ?ﬂ?H%@ﬁéﬁ% 932 n9lm2day, Qséjaé’s%/oaf?ﬂés‘ébéﬁ N g?@azgeé’%i%i‘@"ate'y

1818 ng n another embodiment, on day 1, thé subjéct Is adiministere

approximatetys2 27 uginid/daymonttiayl 2 mpptbximalé iy dbhsafdmPidmyvorns ayBmead. subsequent
days, a | ly 919 u day, In.another embodiment, on day. 1, the subject is administered a
dome o S B e e
subs_eqL_J@fﬂfﬂMQQ%FW%@W@M&W@hﬂkfam%@wm@pb%m@@mp@ﬁW@M@ﬁt@i@éﬂ@d@ime
possibiiby o evialingielease Andatier aeiea S/iaRn Jhnilabing fialitafe 108 4ARsER A

administered more slowly by V. For example, a dose 13 mg/kg/day may be administered ove about 5
minutes daprsasesshniniregcdboti ol GininotdtAdboutemmiiouidy, abovub To hdurabBat ®heutslabout 4

hours, opalRuliNaLEs: 1903312 9ore.8pgCHie cmbadiment. g iniial dpse:isobi g H&tacqual to

the daily dose at the end of the regimen but is administered in portions at intervals of 6, 8, 10 or 12

hours. Fehas£9leata3a i /desti 0% ias somprisdied ia-fowmtorels oils 2 Gignkg the.ifervallesof 6
hours toyeducaihe leyelaf CyokingdRlease caysed Dy.admipistiatio %QthH&lﬁ”ﬂPQ&i&iﬁ%?gft@i”

embodiments, the treatment dose is delivered in equal portions at 6, 8, 10 or 12 hour intefvals. In other
embodinféactherifotidns aofiind trsaerdbstio disedintirensd st Eagh dumsseatrsatcheeptabsuch that a

dose esgalatio) 8&GYS AbRiR, Wesr 12honnintanalss[aR3eAdnpeefersad amiodineatsothe anti-CD3

antibodies are administered parenterally,



for example, intravenously, intramuscularly or subcutaneously, or, alternatively, are administered
orally. The anti-CD3 antibodies may also be administered as a sustained release foimulation.
[0037]Additionally, in certain embodiments, the disclosure provides methods and regimens of

adminisigng AQRGL3ARtbRAGS dhatiRusaibe- ey Rl isiense: ALy aiResliagts such

as, but not limited to, cytokine release, apoptosis, activation of EBV, immune reaction against the

anti-cDéeé(ﬁh%ﬁ%1%%@@%%@%@0&%@%hﬁr@?ﬂ%@ﬁ&péﬁ@b}%e@bma%ﬁ%fébﬂéh. In
other emppdimentsydne,fiselpsyre,prayidrs methipdsand ieaunens,of adsuisissing anti-ha

antibodies that reduce’the severity and/or incidence of adverse effects such as, but not fimited to,

cytokinef’r%‘}_’e,ayea;lmé ptosias a@m@ht@mwamdéwéa@tiém@@%s? merahﬁirmwhbdéy,
lymphopgnia,anamiz,ARUPpLAia, thimbaRvBReRiA OF serendary infectianelativeo e side
effects associated with a Similar regimen of administering to a subject with similar clinical parameters
murine GKEIR fatiboelyt o008 M disoldsuramtihs otherydhmbodiments)ypldvidedhnethoss &f producing
anti-CD od] ' y [ tibodi C imi , anized
KTy (A
producing il Cot3 endils odies ccmadeisivly, (a) thaltusing i GEi@cosls theatnan erbidem trdrigfected with the
expression. rLPMGX1303,,0r prageny th in media under ition i Jfor expression of
o ot RS R S e (R0 B AR KRR el ik S 1 B

TERMINOLEO @vj0d6Y Abuset) e ot He) torabdab 6 0V crbap i magedyitnvhan absed i60C6njunction

) v 5
with & nyrbgr, (eferp.ony mumber wihind,, o103 of e elerencediiumber [podgias used
herein, the term "analog”in the context of polypeptides refers to a polypeptide that possesses a similar

or identipatfurtticraas weasedondipelydeptidenbivhdbesanotnedéssad yaoomaprismacdimilar whidentical
amino acid sequence of the second palypeptide, or possess a.similar.or identical strucfyre of the
second LS b A A BB O AL AL oM 0 0D A oS R 5% B amino

acid sequésohda etersdosarsemand. polypeptide that satisfies at least one of the following: (a) a

polypeptjdgzhaving aniamiomhacishbeaientetindds - aisaaitifby atdeashish¥edableastdd%: at least
45%, at least 50%, a{EIeast 5%, at least 60%, at Ieggt 65%, éé?ast 70%, a?%eaft 75%, at least 80%,
at least %@&*ﬂ?l@o}% R TERAGE R BPUPREAEE SSHRAAH AR TR ST KRI08G (Bhce of a

second peiyeplideallapelypepiide Recadiad by, miruclaotideosaquenesttiaypsidizesuader
stringent conditions to a nucleotide sequence encoding a second polypeptide of at least § contjguous
e, S P AT TS e T S e o L B i
residuesfiatitash2@ccantigeous aningasiddesigues: ol MAsT2X@OMIYICTT asnirmgstidseesidues, at
least 40 contiguous amino Scid residues, at Ieast§(0 Cﬁ?ti%ﬁous arﬂno taci(%(iesi ues, at IeaBst 60
contiguoB S O FRRIBRASE IRFI 85 43 KBPEBhiRIBUE<H Ff'Fo i PRSI LR S B EAEUSEs amino
acid resigitesitahleast O0ephitiguapsanio 0aditTesidTds [ atlitast 0 basdigliouscaming acid
residues, at least 125 contj ino acid residues, or at least 1 ntiguqus amino acid residues;
o oy s R S T SR e i ok s S668 el 3306, at onst
40%, at jeasl/4d%i(atlpashe0debél lesish&iSH patdead B mial, least 6bderailleaslcd@b0at least 75%,
at least 80%, st.85%, at least 9020, at least 95% or at least 99% identical to the nucleotide
o A e e B o DS e 3" ord saypepide
refers toraepolypepticeithattmstatbamilbersesogbiangatertistryroraatmmnary stusturédoeteysecond

polypeptide. The structure of.a polypeptide can be detegmined by methods,known to those skilled in
the vt T i e s D E e
resonan€d) Tautitardgyi¢hrdisab andidrystaliograghviensigdtamtrmidreshopyi-{004 HTido détestime the
pefcent KSEII: ATV BRI aequBeR o & 14 buelels Ad sefuapres, Insogpiges are
aligned for optlmapcgmparls%n purpose}% e.g., gaps can be introduced m the sequence ot a first amino
acid or rMtiteictdecidtstguentdeddridptimblcaligniertidtsty S¥canteashiid aoididcmi¢ieio atibe

Sequencl?z)e—g;ggn%g}lip%ﬁ%gs%eﬂ%?e%gfnga%leg tﬁ%%ﬁl%g 9 months, 12 months, 15 months, 18 months,

or 24 months after the previous treatment. Specifically, in such methods of the disclosure, after a

single treatment or treatment every 6 months, every 9 months, every 12 months, every 15
months, every 18 months, or every 24 months with an anti-CD3 antibody according to methods
of the disclosure (preferably, without any intervening treatment with anti-CD3 antibodies), the

average level of C-peptide responsé to a MMTT, OGTT, IGTT, or two-phase glucose clamp
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corresponding amino acid positions or nucleotide positions are then compared. When a position in the
first sequence is occupied by the same amino acid residue or nucleotide as the corresponding position
in the second sequence, then the molecules are identical at that Position. The ghercent identity between

the two BERfsEHERWEhs MHeRbreTssmMes hindermitassbanidrs lsharean by thed ssdbende®(.e., %
identity F.auRRes@idenigahoueriapRing fosiigrsinial pumhberof RAgIoNS X LA \p gne

embodiment, the two sequences are the same length. OO42|=;{lJﬂ;he determination of percent identity

betweer A8 e dubAEds.canated bel aceeniplisHot oty or ArhpentitieBraibo RO Prafereel,

non-limiting exasplaef 2 mathernaticalaloautmeptilized orbirompalisan Hiiwa:s ces is the
algorithm of Karlin WO 2007/009064 PCT/US2006/027386 anu Ausentn, yu,'Proc;Natl. Acad. Sci.

U.S.A. 8708bs o058 Ihaumtibni asin Ianmdisd oiesenuil 4 owniipiyithnanicad 3setibpdy A,

90:5873z6&fdingashahuwhishiis iesRRy-insarRaated v leterencaRerainintsarfiiseSuch an
aIgorithrEis incoyparated into the N L@E?T and XBLAST programs of Altschul et al., 1990, J. Mol. Biol.

215:403CBE ABHORAM R e S EHER Y U henseHEfT=asnn thae MMIAs Phildeladd progiam

parametgisseailir@e iBpYeeidtewortiengihinle 10/akialnnueiEelite semmnses mmelagous to a
nucleic$ i‘?” moleculeé of the, present invention, BLAST‘?@rotein searches can be performed with the
XBLAS % SRR dber e ¥els 18 8 PRV STROSBIRrdietyF i shehrtcs s R Wi quences

homologaus 4p Qi piaiiea-aeieayendfthe presentdrdentiornfiorabmibgapprealignmentsdor
comparison purposes, Gapped BLAST can be utilized as described in Altschul et al.,, 1997, Nucleic
Acids R@%‘?rﬁ%’.ffﬁ@% - RABHatR 81! g&%éﬁﬂ@f‘t HFBR%SEY REHUtdPARSREE search which

detects distaniinelbdionshipthbelwesnhr)aizewashidl s Mdwens Utidzing B5AS T4 GrpatBEART, and
PSI-Blast gro rams, the default parameters of the respective programs (e.g., of XBLAST and
NBLASJp)r Yeia etrﬁggﬁe(gee, e.g., the NCBI website). Another preferred, non-limiting example of a

mathempiid]algorithim whitized tenibei cempariaen efiseeueneasisdhealgrituvied Myrigand Miller,
1988, CABIOS 4:11-17, which is hereby incorporateq by reference herein in its entirety. Such an
algorit VR BB kel i RORRS STGtebs KO0 Ion e G RAGl: B P A EE Crihoe

alignmeni sefiware paitkagecWhisnputilizingsbe AldGh pragsai:igraenigaringiamiagyacid sequences,
a PAM120Q weight resigﬁe table, a ga t 1alty of 12,.and.a gap penalty, of 4 can be used.
(00aSITHESSHEA FAGT LA a s S o 0 B RS A ER R ISPRGRS Gl o
those deddiibEd@bave IGIET or withehtsalighvingegdpsipl proateuiatipgafetddnt MEIETY, rbspicakyionly
exact match r unted. [00 ed herein, the t "analog” in th xt.of
non-pro elr‘%%fgg%?sa%n% Sé[ggg (g.nréﬁt%ﬁ? ggc%hnd’ éﬁgg%%ﬁg??l%pglgﬁ?c @@g@&%}%ﬁﬁﬁ%@éss a similar or
identicalpfunttid? 48 afirs8Onganitndrindrganprafdetiye Aanckis Shrpaturatlly Xititan tarthe: first organic
or inorganic. molecule. As eg rein, the terms, "ant ist" dh tagonists” refer to any
orotenn, PEHATR b0 PRSho S S fae s Reftatla D R A TGETIE oo
than 101@jdhmatistb6hkepirthibRspreducad oronehydlizesttis flf etiomhachivity andibs ekprelssion of
another r?g‘!,lecl%l% Ia vgrrli[ous embodiments, an antagonist reduces the function, activity and/or
express%n of another molecule by at least 10%, at least 15%, at least 20%, at least 25%, at least
30%, at 884 [35%, at BasiA@9jatieast {5p6ptticash&doisat lvastbb o, fatddasn606n, atileast 65%,

elave B s B e b e B B eSS S 2 7 2es
is determined by First-Phase Insulin Release (FPIR). In preferred embodiments, the patients
greater than 8§ years of age and prior to administration of an anti-CD3 antibody of the disclosure
have a FPIR of at least 300 pmol/l, at least 350 pmol/l ,at least 400 pmol/l, at least 450 pmol/l, at
least 500 pmol/l, preferably, at least 550 pmol/l, more preferably at least 600 pmol/l, or even at
least 700 pmol/l. In preferred embodiments for patients less than § years of age and prior to
administration of an anti-CD3 antibody, the FPIR is at least 50 pmol/l, at least 100 pmol/l, at
least 200 pmol/l, at least 300 pmol/l, at least 350 pmol/l, preferably at least 400 pmol/l, at least
500 pmol/l, preferably, at least 550 pmol/l, more preferably at least 600 pmol/l, or even at least

700 pmoV/l. In addition, the disclosure provides methods of treatment such that after a single

treatment or treatment every 6 months, every 9 months, every 12 months, every 15 months,
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[0046JAS used heroin, the terms "antibody" and "antibodies" refer to monoclonal antibodies,
multispecific antibodies, human antibodies, humanized antibodies, chimeric antibodies, single-chain
Fvs (scFv), single chain antibodies, Fab fragments, F(ab’) fragments, disulfide-linked Fvs (sdFv), and
anti-idioSsicy (Bh i) znob cufes Lhalgdihg vath ampntild Batisdied tecantiboditstbt thethodentidng, and
epitope-Binging SIRAMENS, of A ChinRBRYS: NRIGUIAR ARIPeAGHIRGINIS msRoglobulin
molecules and |m0munolog|caI(I)y active fragments of immunoglobulin molecules, i.e., molecules that
contain &hlgttigercoideagt SteemisarotidhdhicasbREMeY tast e 6r ahayitDle. gt Irses, ik, WM, Ign,
IgA and 16} 708 910Gt 102014630604, \AhapelaAZh RS YRGIaSS:, Q04 FHAR WseiheIgin the term

"C-peptide" refers to a 31-amino acidéaeptide cleaved from proinsulin as it is converted to insulin.

ProinsulRGEhSi S erths. ATRanths: dormetting [Septathscopép ey hurrdter themanyiovrdresidientulin is
cleaved sgepepiide kemainsindhe seeretensaraatie olhatacallsdn the-pansreaswith insulin and is

cosecreted with insulin in response tq glucose stimulag)ltc))n. C-peptide is thus released from the
pancreal T RSP ARG INES T R S Ty b VAR AX AR GFe RHBEROUs insuiin
productiens{RO481 As amnsed tergibpdiyedenmhid ertativeiodsthericodite kisofepolypeptides refers to a

polypeptide that comprises.an amino acid seque, which has been altere the introduction of
Bmo s B O R R R e P R RO o
refers todaquedypebtiteswhichifiad treehambtifieds tenbldthelcovdlant ditabluntandlany typehaf

moleci o, fe palpeRiide For sxample, bt el by wewAkiiation. s anthody, may be modified
e.g., by glycosylation, acetylation, pegylation, phosphorylation, amidation, derivatization by Known
protectingfisidekifgrgrotips | protevhrtiockavagthslinkagbdp@cellslacdigamd dnothéitipnoteia 2tc. A

ide may be produced by chemical medifications using technigues known to those of
tndpnt O %ea(:f‘rge Peveéy g) %1011 S % %%(%Ca OI?tElS everynl% ?f/?éltgls P.%'N .

derivativse1 %y@ga% les |
skill in the art, including, but not limited-to specifi¢ cleavage; ace on, ff)rr%ylatlon,

metabolivsyhthetis ot funizatoy oingety. Funthethavdérvatne $dlpegiits maycocinaiiahe or more
non-classical ami i I ide deriyative possesses a similar or identic Igﬁlqction as the
polype p%?d%%f?ggégv%}%ﬁ%%vdgéﬂgﬁlge%?%ggﬂgﬁ@lasaeé ﬁé?gﬁ?%%% g?ér%ené g&)%ld%r}ﬁénd 'disease” are
used intentthadigsalhetovraier toPARc onthitipationg isuljleett Mpadiead Othetefrm3eitGinunanttidease”
isusedi eably with t m_rautoimmune disorder" tq refer to g condition in a.subject
characte%igé%qgf}]%eﬁ%gll?v%}ggll?egéﬁé 8rt ‘6%%%%3%?3 8%%‘%%11(?1 ?/%ﬁ? ﬁ%%e& r‘% 5%?3’ Wa@?:tslgﬁ%frthe subject
to its owelioédhd, nissuetcmald vargahsif3e5ed Asusetdonel eliabtites tarapepitopds! GefensiioFragments
of a poly, id rqteinhavi ntigenic.or immurn ic-activity in an.animal, preferably jg a
mammal e WG B e g A B S A R haing
immunogemidactivinoists fidgmerhsfa pbippeptiddior rorevihat edgitssan dntpedficesponse in an
animal. j i jgeni ivity.is.a.f ent.of a polvpeptide rotein to which an
antiboc e ot L S 4IER e
for exampiarthy. isvertridassaiss. Antigehicrapitopes eleat HbtmedkssatliyberifriilAegehislf0051]As

used he'&@%uﬂﬁ% Ietm ket I%Il:lé%ggﬁ)gu{’g &?Jf@:%@y%%@ﬁ%f g@%ﬁﬂé&ea{mm’c with
anti-CD3 antibodies), the patients have a FPIR of at least 300 pmol/], at least 400 pmol/l,
preferably, at least 500 pmol/l, more preferably at least 600 pmol/l, or even at least 700 pmol/l
(for patients greater than 8 years of age) or at least 50 pmol/l, at least 100 pmol/l, at least 200
pmol/l, more preferably at least 350 pmol/l, or even at least 400 pmol/l (for patients under 8
years of age), said FPIR determined at 6 months, 9 months, 12 months, 15 months, 18 months,
or 24 months after the previous treatment.
[0025] In other specific embodiments of the disclosure with respect to the treatment of
type 1 diabetes, at the initiation of treatment the subject does not require administration of
insulin or requires less than 30 U/kg/day, less than 20 U/kg/day, less than 10 U/kg/day, less than
5 U/kg/day, less than 1 U/kg/day, preferably less than 0.5 w/kg/day, even more preferably less
than 0.25 U/kg/day. In other embodiments, a single treatment or treatment every 6 months,

every 9 months, every 12 months, every 15 months, every 18 months, or every 24 months with
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IgG heavy chain. Although the boundaries may vary slightly, the human IgG heavy chain F region is
defined to stretch from Cys226 to the carboxy terminus. The Fe region of an IgG comprises two
constant domains, CH2 and CH3. The CH2 domain of a human IgG Fc region (also referred to as

"Cy2" dctinailr GBgamyiesdsnaectibng dnionatiadszd thodspinesdiprdimbih e Bi8tdormain of a human
I9G Fc regiopanstaiySandsiflom Bmine.aa05i342 10dftd i bereHsdamain isyRighgHi that it is not

closely paired with another domain. Rather, two N-linked branched carbohydrate chains are interposed

betweenlfhe. 5 R ddiiaimy 04N intdi satvet KGnelo IFTRRsdgivutaIa ppesenY.Petfication, the
numberiegagf%éhﬁ SIS INADIBPISRNGABIRIRY @a%r,%ﬁéﬁ indexasindahaneigl jsequences

of Proteins of Immunolonical Interest, 5th Ed. Public Health Service, NH1, MD (1991), expressly

incorportted Herdersharefdiontes e o anbes Bens KasdiesrsedmesiviedbeniayesteheBiman
IgG1 EU&%@Q%%JQ@@%EHS phing&fegipnvisQenelyrisfingras ﬁ%ﬁ"ﬂﬂ%&ﬁﬁ%&ﬁ%ﬁ%’, Bro230

of human IgGl. Hinge regions of other IgG isotypes may be aligned with the IgG1 sequence by placing
the first H@REEYREEHTY FESTINRY Oy MIRIAHSARYChEIAMIS BYSHS iR gty posifons. [0053]As

used hetgin e Lold, "By StRIS: Wihyeanaehinarauimmunsdisarlal Qeiafiammatory disorder

refers to clinical states meeting at least the minimum criteria for positive diagnosis of said disorder as

defined Hi@rseiHsdsHarE apragmbion 2 el iy sialeserirs rrHurdssidais 6Phflammatory
disorderg-fpicaly; sxbipl MinimabeLBA SRR damads, eaviingdromihesauiommmung freaption and

require only minimal medical intervention, e.g., low doses of standard therapy, to manage the disease.
[0054]Adess e ity AR Lsaty HaghediesibferedeisbEstrrabEHoiypE i 6 Be ismhgsERAEMINno acid
sequence, ghalieashn GORLGUAND ATHRG ACIEHEESIRNGS o AL IBRATHE SORHOHAHS AN\ AEiIth Eegidues, at

least 15 contiguous amino acid residues, at least 20 contiguous amino acid residues, at least 25
contiguotiBAHTHBeAYI $8RGaES, at least 40 contiguous amino acid residues, at least 50 contiguous

amino agigsgpidues, gt [RRstHOCARIGHOUS ARALEFILES. BLIRASLALIFARLGKAYS AMino acid

residues, at least contiguous 80 amino acid residues, at least - .WO

2007/008B82E!Y§5E19 9 50As 03 1386 Indgli Gt &Py ShABeAdR RETaE; B tedrsr cofltigudhidaroo
amino agidrRauNRsict 48ashaREE Uo Y liZB PRINARAGH HBSIE HESh Al RAst krRisRRtigYegsH,aMINO acid

residues, at least contiguous 175 amino acid residues, at least contiguous 200 amino acid residues, or

at least CBHtgHa 98 % Rt ke iR ta (e I9F e amino acid sequence of another polypeptide. In a
specific groppdiment, & fiagment ahBdealyReptide petrins abiersboRe fnstign: of thepelypaptide.

[0055]As used herein, the term "functional fragment" refers to a peptide or polypeptide comprising an

amino alRfEEqUERTS Bf 225elRiY antdtintls gmiRA SERINEE A A OIU T O SERTGRIES &ino acid

residuesfrafileaBhd p 1eoNiigeus apimRacisesidiiess i jeasad TANIGUAUS RN GraGidresidues, at
least 25 contiguous amino acid residues, at least 40 contiguous amino acid residues, at least 50

contiguol@SAlrfEadieTediiinee) sefesel BeFcdhmiheahniiy RS dhesatentastre®Bhtguous amino

acid resighges) at leastiseptigiieus R @minesagid Jesicliess akdepsiicealiguansioamine asdgesidues,
at least contiguous 100 amino acid residues, at least conti%:Jous 125 amino acid residues, at least 150

contiguotfEatiisedadreriylradi el sethesmgtisaiv Faesir s aerreditsadtsHRA S uous 200

amino agigdeBigueshomatieass CortiguoumRbMramineiacidnbsiiues ol he s dad sequence of
cecond, GG R0 DERHHE! FOGERIAL TSE Rer B He A R GRSt BRI belpoptice
that comjgtis®sd the transplanted islet cells is younger than 21 years of age or is younger than 18 years

of age.

[06029] In some embodiments of the disclosure, subjects suffering from an autoimmune

disease, preferably in early stages of the disease, are administered anti-CD3 antibodies to reduce

or slow progression of the disease and to reduce or prevent an increase in the level of therapy,

for example, administration of an immﬁnosuppressant or anti-inflammatory, required to manage

the disease.

16030} The disclosure also provides combination therapy methods. The methods of the
disclosure can be carried out in combination with any standard treatment for the particular

indication, such as standard immunosuppressant and/or anti-inflammatory treatments
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an amino acid sequence of a first protein or functional fragment, analog or derivative thereof, and an
amino acid sequence of a heterologous protein (i.e., a second protein or functional fragment, analog or
derivative thereof different than the first protein or functional fragment, analog or derivative thereof). In

particulatdanibeighereivsthe fiesibnopfsrenmnebaiptise s rotjzpinging reviec ufeneiapisterslogous
protein, pRpeRtitR. arReRtdeH ORIMAS Usadhering e teemhoskeally efarmuinithe.particular

subject cell transfected with a nucleic acid molecule and the progeny or potential progeny of such a

cell. Proff8Ry Bi&uibes terapisy edrbrien el @5 (hat pafdiptien trandratisa R aidnblifeic acid

moleculesgpejta nuiationeor griioRmentabinfiirRess ihatmay Qcsubisvacaeginggengiations or
mtegratlon of the nucleic acid molecule into the host cell genome. [0058]As used herein, the term

“hybridiZeR AR Sei0G St TS R SRR RS BT RL YRR SRR 7 %48Hing under which

nucleotidefisequenee s ghleasthital(BRpiéd Virpreiatplelybiblo) idaitidablieeactoatbsidypically
remain ?/brldlz d to each other. SLél,Ch stringent co%jltlons are known to those s |IIed%35%§ .artand

can be fOHREIR SRS F BIISRIB YA RASISANG: BISTOH " SoRIF IR 2 s B RIPPoPEg $%-6.3.6,
which |sehenebwmwmaaatﬁdlﬁyﬂﬁfefﬁn&eeh@@ninﬂ}s(&ﬁﬂmﬁmpmmﬁ mAnHimding exexipe stringent
WO 2007, %9?064PCT/U %027 hYkaan tun eunar onre fBrZﬁsz tion at 6X sodium
chloride/S SRS < EPR SBo ARG i @@a § SRE O G’i}’vﬁ %Oioiaésc 0.2% SDS
at aboutds@prexit) mbneafeirae, subindumtsighexam ﬁ@ﬁﬁﬁg&d&tdﬁptb%ﬂaﬁgnmmgtﬁﬁﬁsal@ﬁybrldIZatlon
in 6 X SShC Iat about 450 C, foIIowedé) one or mor washes j |n % C,0 1%TS at 50-650 C
(Le., ond B RERS HEER S A RO ROSE E Tats e R S TP 50 T o R R s o
the inveniiah:Beongtinckide reueheic mduﬂnnjecmeeith%tmhrgi@emmdgndhmﬁm@dﬁtms solely to a

nucleotide se uence c:o sistin oLonl}/ ﬁ or T nucleatides. 10059 As use rei
Aphsing b

MO no 1nea 11 bitors, etc INUROSs nBthe te{ it
"hypoglycemic epl SGe re 1100 glucaoseT ni‘lnasu]BPe f‘oafllé ut‘ﬁaﬁs ™ ﬁfilat results

in typlcaicsyimﬂtomafehymglvsmn@ma%maaﬁr@eﬁtﬂa@em@bmmmﬁ -0.as@gingsspots),
shaklness numkgllﬂots and/or tor&g‘]glée wrgabllt}éi tln clam }y EI onu rﬁ Nervousness,
weakneSL AR dIET TABIY e r BUR C1OY6BPASTIESE 18 ane}fﬁeéj A R BERS288 Bent” and
variationssthekef lhfeemiar&mgemmtsmﬁdwldteﬁadnesbshﬁmmmslym bineedaiframbodiments,

an |mmunomo U|&tf){%§%en Slsaraéntrlggl ncr)ﬁuprpeﬁlss(%néﬁge Ll certain other embodiments, an

H Piona QSUre
immunomodula ory agentis an iRGNanost ory agent nMmanomaodulatory agents include, but are

not limit¢@tdl jsmall mmtemdheg,tcpapudeﬁslpejﬁpﬁﬂﬂdﬂw fusionydsaieingsantibodies rdhazganic
moleculeaavénr %ng;ﬁ% %g%néﬁ a%ncg rﬂz“f‘le rgi gs%'%?sdg gg%ﬂA‘?’tH ibo%lr a@l‘nll %s‘i%ﬁp cin EBY

"immunospecific St6 an art gen" and analogous terms refer to pept| es, polypéeptides, fusion
proteins cmttd@mnb(@d @Sdﬂnhgghweﬁ&\&hedeotdﬁmepm;abmﬂt@eamam@emon(alﬁelgmshmnd do

antigen B B DT o "
immunoaséhyéieslmnbﬁés@edmrﬂatssaysbkh@wdrdmahenarf.thmm@mdne@mh%g}nearsqhht
immunogpegifically BgIaRRARN0RR MA%GIasSiaachyE W telaled ANHOENS «Rraferably, antibodies
or fragments that irnmunospecifically bind to an antigen do not cross-react with other antigens.
CD3 antibody for 2 days, 3 days, 4 days, 5 days, 6 days, 7 days, 8 days, 9 days, 10 days,
days, 12 days, 13 days or 14 days. In preferred embodiments, the administration is carried out
on consecutive days, e.g., administration occurs on at least 4 consecutive days, at least 5
consecufive days, at least 6 consecutive days, at least 7 consecutive days, at least 8 consecutive
days, at least 9 consecutive days, at least 10 consecutive days, at least 11 consecutive days, or at
least 12 consecutive days. In other embodiments, the administration of a dose of the anti-CD3
antibody of the disclosure occurs on no more than 2 consecutive days, no more than 3
consecutive days, no more than 4 consecutive days, no more than 5 consecutive days, no more
than 6 consecutive days, no more than 7 consecutive days, no more than 8 consecutive days, no
more than 9 consecutive days, no more than 10 consecutive days, no more than 11 consecutive

days, or on no more than 12 consecutive days. In yet other embodiments, the dosage regimen

can be 2 days or less, 3 days or less, 4 days or less, 5 days or less, 6 days or less, 7 days or less,
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[00621As used herein, the term "iramunospecifically binds to a CD3 polypeptide" and analogous terms
refer to peptides, polypeptides, fusion proteins and antibodies or fragments thereof that specifically
bind to a CD3 polypeptide or a fragment thereof and do not specifically bind to other polypeptides. A
peptide or polypeptide that immunospecifically binds to a CD3 polypeptide may bind to other peptides
or polypepli@ép E@@E{?J&ﬁwﬁm&@s@dﬁmﬂmm bydaes@r, lﬁmnarﬂa%@ﬁlgg%%@&%? ﬁsg@ﬁ}er assays
'mown in the, art, Antibodies or fra ' ifically bind. 1o eptide may be
cross-react%e% Wltﬁ*riee%gte% 3%%%?%%%@5%%%%%&%3%%&%1 g% Iiarr%yrr%gr!tl}gogspecificalIy bind
to a CD3 p&giseptidioveTagmeriorrsesbusnathssosaadrinmisetiretaigansta fméties or
fragments thakimmurespesificallibirngdodays DSpolyaeptidercarnde iantifiechfeirmampte, by -. WO
2007/00906%&;’@ 2006/0&7&86 Immunoassays, znAcore, or other techniques known to those of

skill in the art. AR an %%adgﬁ%r?raegment thereof binds specifically to a CD3 polypeptide when it binds to

a CD3 poly#8tite with Inigrreiiafmbgiimansdnasoserabsinistenys et gefredcreriemhid Using
experimenta tephniayescsgbrasyiadigirrunenssays (DT3¢ anzvmeatikes iaununosorbent
assays (ELISﬁ;%d Se%%eﬁ%. Pau%1 ed.b 1&?8211 Su&gg@sgntné Ir’qrr&g olox }/m%egzsolrlg Edition, Raven Press,
New York ai’fgpC 883307 ésgvev‘f‘lnc%mirs’" ﬁe?ré‘by incorporg e(ﬂ)y referefice nerein I it earflfirety) for a

discussion regfarditig &ritifesigas sad ieatef00 83 Aal it seer nerediied ramediniein aberhindaioh ' refers to the
use of more;thanpne prophviaetisrandlontharmpeuicagnisdiheuse aijheitery inccombination”

does not restrict the order in which pro yacct'c nd/or therapeutic agents are administered to a
et it SHRS G R e A G S e B o 5
minutes, 15 rrorsramaBayminuée/das svvatah et daps b iisreinours ietelday, 2 #othes, 24 hours,
48 hours, 72:hidt$eR0 Huks1, kv eafec?iVRekSsBralekssANeslcxiBWRekS: Adyerks, & weeks, or 12
weeks before), concomitantly.with,.or subse uentto (e.g. inu s,1§ minutes, 30 minutes, 45
minutes, 1 r‘?% %?‘?%8}&‘%?@%}%%’%%@678?% %an%P(ﬁﬁgﬁ%%rs, it (/;G&Pé,a ?Eaﬁgurs, 96 hours, 1 week,
2 weeks, 3 areRematoipeks, R AEMgarE (atReIBweEis 0bihe 2epiaekd wttegfieidaadministration of a

second propgsdectic or thesapeulic; agantda.aubinstivilandiserders lRBHAs:HeRdRerein, the term
“isolated" inthe context of a peptide, po fide, fusjon, protein or ant] refers4q a peptide,
poiypeptidg,PI ?ﬁgﬁﬁfﬁo%ﬁagéjﬁﬁﬁ%%%\#vﬁc fsfi@&lfls%}gf’\{l%?y lfeegr%kfgcet}lﬁjgl)'a??{ 5r%é‘t%lrlllél/lg(aj}f’contaminating
proteins fromaterrsditaniticonesoaide TROrAM R 1Sy derivetxinastlh $84miid yefretddes.cliemical

prtI%ICLIJrsors %&ﬁ%@%{b?hdﬁﬁ@iﬁﬁ ,I&M@@&%@@Me&ﬁ%@ﬁi@@@1%@3%@9@&&@,%&%BgtamtialIydfree ofh )
cellular material; includes preparations. oeptide, polypeptide, fusion proteir) Qr antibody in whic
the peptide,“&gfi/f)%ﬁt?ﬁge?gaéfo@ns ‘f)org}‘é?%l%r%% 0! ?ﬁ%gs%}ipg@ffg teegy ﬁ%erﬁe@glﬁﬂ%l?’gd%p%ﬁﬁhts of the cells
from which ids ssotpledoodredotbbitbintlyspdacEr Thirsc aipeptdanpely pepade/Tasion protein or
antibody that.is sybstantialy free oheblulasaateriabinelides prenaraticns, of apeptide, polypeptide,
fusion protein or antibody having less than about 30%, 20%, 10%, or 3% (bydry weight) of
netorologo B T SR Ao A L R A S NG Dbt W 1 Beie,

polypeptide cfusidimprbtainior aftibodipisiyedomisinafniprodreanxinistist’ prgaraiy: substantially
free of cultuggymegdhiprihereolivre mediimnrenresentalesniRanabopt20%6ik0%;: or 5% of the
volume of the protein preparation. When the peptide, polype tigei.f sion protein or antibody is
produced b)}l %ﬁ‘%ﬁ%@%ﬁ%ﬁ%’@fn ﬁ%%%%e%%@ﬁﬁﬂ%%%ﬁ%gﬁ/ ?reep%l%% £%%8§? %%:ecursors or other
chemicals, iaprritisnetshnfaleddroridanh entien? pratuisuie b Stheichiemivaisswies skssivsived in the
synthesis of dhg, Replidenfalypeptige’fusion preteinatantihed wnAscordinglyissch preparations of a
peptide, polypeptide, fusion protein or antib have less PCT/US2006/027 ilainyyagc7189/900,
624A, 7070 0 ?}%%rjya/ %é?g%t*}?gf"c er%ﬁtl a%gp&;g’g?ﬁs'gra ’(‘5)51 gdgﬂlép%ﬁﬁ’ hds o%%’%éfr t?u%%‘%ﬁe%a ptide,
poiypeptide, fudisr prétaipseraptisoe irronmaady 1h'd peicfiasd embodiment, a CD3 binding molecule

is isolated. lppagmgther prefepessembadimant, Anants GDJ.aminady Isi§eRtrkbl0065sused herein,
the term "isojated: Inthe conigxtal nudleic acid.malecules Ielers o 8 nugleic acld molecule which is
separated from other nucleic ac% moleculés which are present in fhie hatural source of the nucleic acid
molecule. MBFEBREr 241154930 | MEHL Atickit tcidondTestley SIRINES BeDRIARREIdEURTERh be
substantially:free 31f siheecalivlan matesial, Areulhiie mediumarkenaiodaed by:teeosmbinant
techniques, grusItSJbstantially free of chemical precursors or other chemicals when chemically
synthesized. fa preferred embodiment, a nucleic acid molecule encoding a CD3 binding molecule is
isolated. In another preferred embodiment, a nucleic acid molecule encoding an anti-CD3 antibody is
isolated. [0066]As used herein, the term "minimal #éxicity" with respect to a method of the




invention (e.g. anti-0D3 antibody therapy) refers to a state in which the patient may suffer from one or
more side effects associated with said method (e.g., first dose effects, cytokine release syndrome),

however the patient derives benefit from and/or will continue (or is advised to continue) therapy
becauselff#8Henefits dntharthesapy buwweighithenadberisétietfdess ind/or thee legrml frotieshidione or

more sidg.efgeis. LRRTHR WaROFIFIN. SIS0 RSB ARAFeTACten  descrips patients

treated with a currently available prophylactic or therapeutic agent for an autoimmune disorder which

is not clifigafiyaatseuals tefetidas dpwe of mbrenssimplom&oas dostatetiwith ghe atitoienvaling disorder.
Typically, spehnRtigPLSIRUISE A SaMaLE REIRISIRNIY @g%%%&?&?ag?oﬁf[&? {ﬁ@@&%@%ﬁ“%ﬂ%@%ﬂpv
isor As used e

to ameliorate the symptoms associated with their autoimmune er. [0068 herein, t
terms "neieieEeass. trenivledtitisstdhsesd inclaed DNtonsoletuted (evy L 0BNARIeg@omic

DNA), Rﬁ&%m@l@ﬁws@ﬁ@e&&qﬂ@wioq%r%kﬁ@mﬁ&é@&%@ﬁ@@i&&@@&%ﬁ%&%ﬁﬁ%@&NN RNA

molecules, and analogs of DNA or RNA molecules. Such analogs can be generated using, for
exampleStisticiestidosn atsgs ivnririne ide 3ol el Adwimitserielsnosine or tritylated bases. Such

analogs gapglso comprise NG QEBNAWRAIEles compEsing nndified hackhonesithatisnd,

beneficial attributes to the molecules such as, for example, nuclease resistance or an increased ability
to cross K&INaRRIenFanEy Fhe gemicadud opridesttecsslyuencésomtivasisgle-stranded,

double- taj i - @M&q]wda - - tio ntain
triple-strség%%%%g%%ﬁg&?grf% gg%%ﬁgu bIe-strande%glil){%%ﬁwgg SRR ARATALSC

2007/0050B%PEPL152006/027386 [00691Arttsed hdrein, the terms "prophylactic agent" and
"prophylggpeypgents rafgkin GR3 hinding maleaulashish 6a9R6L365 s arsuention. treatment,

management or amelioration of one or more symptoms of an autoinunune disease. In certain

embodirfiegitacts @ tadm iy pbpHEdeic G imtrbadissaimebpathnapoies qeddr orFgngndvariants
and deriyalives triqof.dRA¢Basiusahhesa, s taocRIApyIRGcal Lifeive arpeHnt refers to

that amount of a CD3 binding molecule sufficient to prevent the development, recurrence or onset of
one or MBY8EMipteHs oeaithisBieianting EEraaHhebdummbapsnisearemmi2prepiighesieally effective

amount'elgisdq the /Mot ol arnantisGds antihed\suiliciabtio Rreusabing davgiepment,

recurrence or onset of one or more symptoms of a disorder. [0071]As used herein, the terms

"preventR SR hEPSHRERD @Mﬁ%@@ﬁt%‘@%%ﬁﬁ%@ge@ftﬂ% redisgdhe scEPdsEd®one or

more sympi@esof Al eI iRl ML HiSOrser g RURIRAL e SHHHRSL Lo DR ion of
administration, of a prophylactic or therapeutic agent, [0072]A used herein, a "protocol” includes dosing

scheduldBandBBSRG el AS R SIBLGID RentiRode hraplnrswaueecara maItigasidphylactic

and thergpenilic BFRIRaAls100/3 At wsad RieiBldhe: Rhiasei RIderaife also SRLAMRAS SR iRwanted

and adverse L . o .
regimen of administering to a subject with similar clinical parameters murine OKT3 antibody..

[0038] The disclosure, in other embodiments, provides methods of producing anti-CD3
antibodies, particutarly OKT3 derived antibodies, such as, but not limited to, humanized OKTv1
(ala-ala), in CHO cells. In particular embodimems, the disclosure provides methods of producing

anti-CD3 antibodies comprising (a) culturing CHO cells that have been transfected with the
expression vector pMGX 1303, or progeny thereof, in media under conditions suitable for
expression of said anti-CD3 antibody; and (b) recovering said anti-CD3 antibody from said

media.

3.1 TERMINOLOGY

[6839] As used herein, the term “about™ or “approximately,” when used in conjunction

with a number, refers to any number within 1, 5 or 10% of the referenced number.

[0040) As used herein, the term “analog” in the context of polypeptides refers to a
polypeptide that possesses a similar or identical function as a second polypeptide but does not
necessarily comprise a similar or identical amino acid sequence of the second polypeptide, or

possess a similar or identical structure of the second polypeptide. A polypeptide that has a
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effects of a therapy (e.g., a prophylactic or therapeutic agent). Adverse effects are always unwanted,
but unwanted effects are not necessarily adverse. An adverse effect from a therapy (e.g., a
prophylactic or therapeutic agent) might be harmful or uncomfortable or risky. Examples of side effects
associated with the administration of anti-CD3 antibodies include first dose side effects and/ or

cytokine relg Seosm o -bath.of which may manifest .g., fluzlikep oy T¥esspiratory
distress, ne%%llgzg|ce{Pg?gnf%%%%%%é%fg%ﬁguﬁ%%ﬂlgae%?ég}esp,ga%ggﬁ)%o%i%s,ﬁgéﬁ%/?|or? %ef%g\e/, lymphopenia,
anemia, nedtHopargalatrerhmeridopeYing or sainrgityervfacadin: fighldev s emlsasydt, Meadache,
tremor, naurea/Yom)itieastianheacabsng nadeaisvalirisesmmscleloinbachesanspRins, and
generalized, w ss. h che, n a, vomiting, fever, myalgias, a lgias, shaking and
increased s}éeﬁsl?m é%ea ée%?ef%qu’ﬁ%?if%ﬁ?&,ﬁ?f%? %iﬁ?ay,e arﬁ%?t%’gc% I%yé%sgﬁ%%iné’%,%ag%s hown in the
art. Additiorf@tipdeidirefrereefs esepadinpivaerinephiienedyaretitannsrded tarfonkeleciidsn the art. [0074]As

used hereinscigrier ms hsuhjest ane spalient caiBHsse s NiRrthangeahhc-Asmbsasharsingthe terms
"subject” and é‘su@jﬁe&tg" a{,ﬁgert C%Irgu.an(i}m}aalmg)referiflil;)?lg/i ama mal i51clu ing a non-primate (e.g., a cow,
e(e.g. a

- 0 1 t 10 ac ues, at least 10 cony us 16_ac]
pig, horse, & Y%F g, rat, anésmouse?land a prima .g., a monkey or ENUMAn). afth more preferably

a human. [0878]as Udertié romvignasarrne spitrgidres pbfeas 10 conibanbinamin efiprepiingactic or
therapeutic agents yduatisunermeaativadbanihaaddiie alfectmafaniiivasmemperasingle
PCT/USZOOSQ{%ZZ@SQUS&[%?N"Z.. {ersg%}tloa fect oaf a ccpmbln?galg)t@ f é)nrtcl) ro%lactlc or

) Ontl ino aci S Ee 1 60 contighous amino residnes, at C
therapeutic ager%sgﬁerm SThe use of fower 5Sosages 6t Ohe OF more of the agents an Orless frequent

administratigiis? saitiresbetsadeassiibjertigviehsamagtetihmeifiecdigdrgs 0T hentbility teninglize lower
dosages of praphylacticoedhem@popticogontisanddekdaurd ministiersaid.agentsigss frpguently
reduces the toxicity associ with the administration of sai ents to a subjected without reducing
the effoacy 57 S SR e B ) B o o PRI BTERE T B, =
synergistic Helepedisresneifsiprbiras dficatieet Agferms mastHie prelVisetidh’erarieatnibh of

autoinunune.gisescieks 1dain athy., syBaNisHS £ifect Tiva, eombinalion: of.prehylacie: @sdharapeutic agents

may avoid qr r ge adverse or unyan side effects assqciated with the use of combination therapy.
00 aJas e e e T B R 3 binding
molecules WiRigReEHhE newacHiidh & BhalaiMion siar i e Aecora nakyern bt feanietioration of one or

more symptgsivp&fian astRimnmuie-qedoiammaiony dispasematy aartain emkodiments, the term

herspet gL R AR RIS £ DR R BTl ereh
skilled in the art, mcluding but not limited to, peptide sequencing, X-ray crystallography,
nuclear magnetic resonance, circular dichroism, and crystallographic electron microscopy.
[6041] To determine the percent identity of two amino acid sequences or of two nucleic
acid sequences, the sequences are aligned for optimal comparison purposes (e.g., gaps can be
introduced in the sequence of a first amino acid or mucleic acid sequence for optimal alignment
with a second amino gcid or nucleic acid sequence). The amino acid residues or nucleotides at
corresponding amino acid positions or nucleotide positions are then compared. When a position
in the first sequence is occupied by the same amino acid residue or nucleotide as the
corresponding position in the second sequence, then the molecules are identical at that position.
The percent identity between the two sequences 18 2 function of the number of identical
positions shared by the sequences (i.e., % identity = number of identical overlapping
positions/total number of positions x 100%). In one embodiment, the two sequences are the
same length.
[0042] The determination of percent identily between two sequences can also be
accomplished using a mathematical algorithm. A preferred, non-limiting example of a

mathematical algorithm utilized for the comparison of two sequences is the aigorithm of Karlin

17



of a therapeutic agent sufficient to result in amelioration of one or more symptoms of a disorder. With
respect to diabetes, a therapeutically effective amount preferably refers to the amount of therapeutic
agent that reduces a subject's average daily insulin requirements by at least 20%, by at least 25%, by
at least 30%, by at least 35%, by at least 40%, by at least 45%, by at least 50%, by at least 55%, by at
least 60%, b atde&smﬁiﬁ% aL leas (3[0/ t |least 3[ at | stwsﬁ% rarieast 85%, by at
least 90%, 6% CIREES Ji9*5“‘% regl ‘é‘c g? éﬁ t%e‘ét???en gz{szt%g’rlasls A therapBibéafy effective

amount pref‘eﬁfa%iyl{é?éﬁsﬁmﬁh?éaérﬁ@@w%f & @}&&@é‘i&?@é@’éﬁlﬁ@h}aﬁe@&@@ Eewgbman's Psoriasis Area
and Severi%ﬂaﬁ%(&’d%ﬂafae%eﬂamtﬂﬂe%ﬁ%{y ahigast A80kmhal kas&égr@e@;nkeaﬁé 40%, at least

45%, at lea Tatl &Té“ Pﬁa%%%sset /o atllea ;En %‘fb Jalvﬁagng{%, 3Ie%]sé %, at least 80%,

or at least 8 /o terna e tred of psoriasis, a thera aIIy effective
amount premm?%ﬁewhesm mwmm%mwlmmgwmm global

ggﬁ/essn?ente.gcgg/ﬁ mlaéieaz&ﬁéf&gaue%to%’é% nlakieﬁ% f)ﬁ/@qﬁbnl@&éﬁaﬁblg}%efﬁs & &eragrgg;@@d ?t leagtS o
0, at least st at least t least at le 0 0, at least 0,
g%gs f&j’ygﬁﬁs gig%;ia rotein s es & ac% rw%am&x .

at least 90%?% 2as ugedhefein HETEmS and "treating" refer
to the ameliK@EﬂéﬁTomrempm@@y&n‘p@n@&%@cﬁé‘te@xﬁl@h@ﬁ&tﬂebﬁm@nengramﬂammatory disorder

that results fgmdiba ﬁ&ﬂ@ﬁ@ﬁ@t&%ﬁﬁ&ﬂ%%&ﬁﬁf@f@Qéepéﬂﬂmme%@&a}ﬁ‘ fgpligular, such terms
refer to the ameli oratl n of one or more sy&P t@@ﬁgmat% Wg % adutonaﬁ‘u g%‘gjédl ders that
results from dumlnlsfsral? ne Of MOrers ReCETEAIR HEH i the pain
associated \?htﬁwyéﬁmehmﬁﬂwe %?Slr%ﬁaﬁﬁ?réf@%/ dibordairebys BRIFRLHOM crebadspiinisheafiom of one or
(rjn_oredCDf biﬂ@'t@&é@]@é%&lﬂl%&@@ﬁ%@?é&ﬁ%%xm%%&v@%m%@@@} t%@/&%@ﬁ%&vitr su%h a
isorder In odi uc refertoar in a huma score. In other
embodimen%e%%?h EATIS rgfg‘ bag%f%rgnfp%r%v aehﬁﬁﬁg%#é’ BIGATEE %glﬁﬁfia?ﬁ]g%ore In other
embodimenmsezasl (eﬁnsfrgférﬁﬁT@ném;@ﬁT&prmﬁd savemdgeenlFavebsitypoghieamic
i the perpharel a4 D SCr Béﬁi@?ﬁ%&“‘wﬁ“ﬁ%@%@%%ﬁé@‘fA B encesof -
in the peripheral bloq equences o
humanized &3 vsajﬁsa eBFegl%lr]?s I-J—Q{ ﬁrrse é @é%é\}vitﬁe’ 3l é?f(??’the amino acid
sequences GIORIa gkt @ﬁ%mii&%ﬁmemmﬂmm@l@@m MMIN@?@MM&WMN variable

domain (FIGd@rkSreiba NPichne ek ¥ @acivof fekianth andde s&fﬁs)mé\iﬁe@gemm& row 2 of FIG.
TA and FIG, 9‘18 are th%ﬁaﬁ}o acid s quences of the variable domal rzréthe huma antibodies
a

chosen as abespior ramework RET (SE of th S?qguﬁ’f%sﬂal vari ‘é"eﬂ%ﬁfﬁfh {£1G. 1A) and
KOL (SEQ IBbRG: 83roierst: healsy eﬁbﬁmvaﬁam@@i@#mﬁ‘mm 8slof FIG. TA (SEQ ID NO:3 and SEQ

ID NO:4) 3“@6@3’1’5 3-5 O‘fiﬂigbrﬁeﬁt (%Et@y@tb&ﬁén@%%@dﬁﬂd&;?& %ﬁ%@cﬁ%@%xh@fo@m s]e%%nt the
amino acid seguences of alter ized QKT3 t chain eavy chain v e domains,
respectlvely, i &?FQO C Cglcegﬁ'?adtreebsmgly Under ned sgsg%’ﬁ:a]g 631173\? e FOWS léeﬁ?g 1B show
only dlﬁereﬁﬁé§%m@ﬁéﬁmﬁlﬁée@mﬁﬁ%@quence, W|th the non-CDR dlfferences shown double

underlined. Pasies indicaiegaps-inirodused: ﬁmg’saqy@aﬁ@atteﬂmaﬁrméemeeaﬁga{ae@t Numbering
is as Kabat et aI 1%98@0:}@ (%LFIGS 2A - 2D. F%lér% 2A and Flg1 B ngcleoa{ nd amino acid
[

sequence, respec ven Bt R of SAGRanzad BRTH ol

aa aa igure 6 anasFlgure 2D,
nucleotide aﬁﬁféﬁﬁiﬁ%éiﬁ%@aﬁe%@@%éwéﬂ\?émcﬁ#ﬂﬂé fiadioyte Haifiref adaninerieerOK T 3.
[0081)FIG. Inddeh@matic representation of mammalian expression vector pMGX1303, containing

coding regi ﬁ%@r huma ﬂ(TStﬁggd cap ot ression of the humanized
antibody in@H cells, S EﬁIFﬂL E ‘%?EI%SHB FIOOBATRE present
invention pr@@iﬁ%’?@ﬁﬁ@ﬁé&i@ﬁ@?@ﬁﬂﬁ@é@g grestay }a@ammée@mm@m@%e@mm with the
human TcR aneDn@thenisief aﬁmtaiséﬁa&amﬁw&wlmhamﬁg&&hﬁﬁ&@&@%@ﬁsﬁaﬁ@fﬂmune
disorders. In agih%?glg{egu% qdiments, t@e d?n“%?% blnr%[g ntl%ttrréguc g)stho%m&%un[lgc 11;1 ttge %PS complex.
The methods of the invention may be used with’any a

expression of another molecule by at least 10%, at least 15%, at least 20%, at least 25%, at least

30%, at least 35%, at least 40%, at least 45%, at least 50%, at least 55%, at least 60%, at least

65%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95% or at least

99% relative to a control such as phosphate buffered saline (PBS).
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CDrairjailatittenteatatein or known in the art, e.g. OKT3, ChAglyCliaToj. Er46m7386 HUM291
(visilizumab; NtivionTm), UCHT1, Leu4, 500A2, CLB-T3/3, BMAO30, BH11, T2130, A03, B03, 8P34,
RIV-9, UCHT1, 64.1, M291 and YTH 12.5, and variations or derivatives thereof. In one embodiment of
the invention the antibody is OKT3, preferably humanized versions of OKT3 or an antibody that
competes for hinshogaiisOKT3. In another embodiment, the, antibody ischumasiaedsOKT3, which has
been modifidd*8t one oﬁﬁﬁ?&ﬁﬁ?ﬁ%%&?ﬁwgﬁ?&c}é’s F5BerHEr &t RBH ™ uced T cell
activation amdiordies Ruitishagjiwhatibedinyarsdh taifbndnsnodifiezkh anibnizetiDHETB antibody.
[0083]Ant'-%%_aa@spﬁﬁaﬁ@-&gsﬁw@@ﬁgmaﬁmt%&u@%&@n@g%@ Adgylant protein
complex ass_omated_WltFl the human TCR (Van NVauwe, 1980, J. [tmnunol. 124:2708, which is hereby
incorporateBYSUREEE e Rl Rty RRCD FREhriR et &1 vBH T be accessory
structures thatitodizs triositiodieotiat orvepitnug| snididtes-tixdin p firdimenoaf dthenl eRtoaiisviégand. Binding

of the anti'%Qﬁoﬂﬂﬂ%%o@éﬁﬁcﬁ&d@%ﬁﬁ%éﬁ%ﬁﬂﬁ%@&ﬁ%@aﬂﬁ@Qﬁxﬂﬂ%@ﬂé@ﬁ%@é@@ gRM recognition
and cell-mediated cytotoxgatyé[}ggégren et al., 1982, J. Exp. Med. 155:1579; van Seventer et al.,

. I . ed. 1. [
1987, 1. ImAHiRBIRPsn veipsn e ImoSRss KAh B Futhtiss PBEeESEach of which is hereby
incorporateénbyuretdobnicerhdeeuicirtatsbe nfisetyypHevgeved, the, dguliigSiratiomof Someasnmune-cell
directed mA‘E@>%ﬂq}ﬂ%’%%%f@%m&%g&%yﬁ%gmon’ including the systematic release of
oki ' IL-2, IL- NF

several cytokines, including -a and IFN-7 (Abramowicz, 1989; Chatenoud, 1989). This

production & fokines AS SR EFrDr e AT SRR ATRETs R gitfeamrRteifregtidnalrviderved after the
first injectio@mﬁm&b&@iwi@my&@@pﬁ@t@m@ﬂlﬁ@&&hﬁﬁsmmmﬁe,a]:%&);tiagd may augment
the productign,of.antsisaiapic.anchantiidiviupis Anikadies.oreueing insamaRatents after one or two

7 %
weeks of treatment. This immune response can neutralize the specific inAb, as well as other

antibodies FPHRCEAARURAEPGESHHSES BrerpeRi e Sitasue i psstrirntey Fsdithwaite, 1088).
[0084]Severaipiacas git@idencdastrongly-stidige tuthaidires ¢randl eheftectszaivaidangequence of the

CrOSS'”_”ki“%&M%ﬁd&ﬁ%@?&%‘?%@@&& 5‘_%9&&2&%%%&5%&}%0@@9&%%‘{;?&5\[8}6&1?‘ the Fc portion of
mADs, mcludlné;gfor example, OKT3, resulting in activation of both cell types (Debets, 1990, J.

Immunol. 144%4%04; KrufhETTATeE6" FPISRuABE s 1830 eptibraniaderadrerelsssitcorporated by
reference heréypemidstentivety)ist) an@bRimabsdid woitsinsteate siicallprokferationtitnvitro, unless
the Ab was imablized g plasticerhaundiiaheR-EantgermLssaning splils-nclided;the culture

(van Lier, 1989, Immunol. 68:45, which is hereby incorporated by reference herein in its entirety); 2)

the cross-lifkIAGeEF DR T BHPERRAT PRIRL s ARF e Rt der Bttt iR FSEPEHSY BB in vitro (van
Lier, 1987, hftmmiacnolo IB02BFStidhichrisheréh puhcorporate dityniefere acedidedininyits entirety); 3)
prolferation,pl. Billia2 AV BlaaRMRiecliiRe oo hamsickmab disciedaganst
thePtgiTASe2t trasitplex, could be blocked by the anti-FcR Ab; 2.402; 4) the injection.into mice of
F(ab1)2 fradifEftEBoRA8- RO T RatEeRE SIgHimEAT Fi iR Geuph FeEsis WISt AgGEnfiy full T cel
activation (Hipschp1996)raridin &g |@ssetoxicyipavpertiienudiebwhotaweiily (htegee, 1990); and 5) the
administration,afaf O T:hi0A Suich wevianb el Usalayena eduees ErRamedialad el activation

as compared with OKT3 | a, resulted in fewer side effects. in chimpanzees in vivo (Parleviet, 1990).
100851 AdmIRTEPATORBFARFETS ARHETed HES ATO8 PRSP Al BEAEY FitkPiramLidh Sierrovirus
activation, spetificaljedetvatisiyofdicrmant EpsteineBanvirus(EBMchifectioncidntiaCD3 antibody
treatment hag {3 Q@@Qﬂf@aﬁqggesgeﬁslzmcsﬁﬁia{sm&%%sﬂaﬁa%Mgﬂ&ﬁéﬁmﬁ%&@'ltpopulatlonS-
The reasons for these effects are unclear, but they may be dose related and are probably the result of
the modulati8F 8FHKE TcR complex resulting in suboptimal signaling. 100861 Thus improvement of
anti-CD3 inABb#erapy can wedimzingtcbygmdiasutiafy anbiifsiag the asthadytapeshigeits affinity for
FetR_s.t'Ir']he méfg@glgq &Q@@g@e&@@&gg ig%grggﬁllqw&fr@t%&lxyyla?ﬁt?ggd'gﬁg%%&?%srd@g ké%t%d ttoxicity in vivo, but
retain the original immunosuppressive properties of the antibody. 5.1Antibadies tha

Immunospe BBt LI PeT b aRE e GE T BLiE B LB ORE haPitbodies that
immunospecificadiyrizind o O D gy palitidezaracknpwivindthe anmBxaringle ssaftmaitrantibodies that

immunospegifigaliyaind-ia & 0D3pelpaRtidg aclude, but are not limited to OKT3, HUM291, M291,

ChAGYCD3,GHTL. Leyd S0A2, CLBETal3, BMAD0, YTH 125, SP3CHT) (See Herold e

protein having antigenic or immunogenic activity in an animal, preferably in a mammal, and

1%



al., 2005, Diabetes 54:1763-1769; Carpenter et al., 2005, Biol. Blood Marrow Transplant 11:465-471;
Cole et al., 1999, Transplantation 68:563-571; Keymeulen et al., 2005, N. Engl. J. Med.
352:26422644; Schwinzer et al., 1992, J. Immunol. 148:1322-1328; Tsoukas et at, 1985, J. limnunol.
135:1719-1723; Brams et at, 1989, Immunot, 66:348-353; van Lier et at, 1989, Immunol. 68:45-50;
Walker et al., #$98#wptampoek. Lmmungl, 17:1611-1618; Routledge et al., POYUSEA¢ LTI Rmunol.
212717273 PRRD A TOUR ) A TGRS 35 TORTAAOY GRLLLEA SFAPETHH Transplant. Proc,
21:1026-103tyreriiierer etoigin How slichyar EXpORNAIB4B A0Mises; Faepikes brvirg 1984, Cell.
Immunot 8%@@33&,mgiy@w@@%@ﬂ%ﬂgm&m%ﬁmmﬁmd@jerence herein in its
entirety) and BH11, T&{é“ %&%h%nget%gn?fnggeglalge %%al. J_g987 Jt. Immt%nfgll11 13 56a§t7'f§r98’ which is
hereby inc&?bn&%?é%ﬁ%y feterence herein in |tsyenﬁret?/)5‘. 8’5& T?Wé Br%ns?eontslnvénn lon provides
antibodies #¥atmiptrhy irospeessieaily HitderocaEnRspsri tdecerplrebseunbpegsimmune cell such as a
T cell, whergigsgaid antigogiesHaesiaie:an “Fa iy QR0 suLdotrerieal e fiha specific

embodiment, antibodjes till TimmiuS20060/sop2 e7c3itically bind to a olypeptide directly or
indirectly rr%ﬁj{lgg%érytﬁ%aﬁbtﬂ%%o%é?ﬁ%ﬁ%@a{é%{)%%?’ear%k%%%{b}% pt)l!ﬁeg}a cc)%%%g%ve% I%h‘rliﬁ %%rticular, the
present invesgionipteiifdes sheibbdies fhalimmiinesperitigamirbindho B GBSywslgpEestide expressed by
i ndssarhrsionmaskine teasiorotpetntessiootesh MOROLDA S |
embodiment, antibodies that.immunospecifically bind.to a 0 ide inhibit ctivation by
o lomet Do g e e B B TR ot
least 65%, &tleden7oo, AtuwasisB i meiwasrgnosriande Foresoy caddast DO at Teastds%, or at
:east 9gz/o %B%Hﬁhib&%’qﬁ@ﬂz{ﬂi&lﬁ%éoa?@a&r@béﬁ&iﬁé%?mmo é%@%iaﬁafelea&ot B3 et I%a(l)sét 40‘%;, at
east 50%, at least 55%. at least 60%, at least 65%, at least 7 t least 75%, at Jeast 80%, at least
5536, 2t 1oLl 0% S THTBEGLB A5 RGBT T Ut O P Ly A RRR herein or
well-known ig-one of skill in the art. In another embodiment, antibodies that immunospecifically bind to

a CD3 polypgg¥figle inhibit,allgaptiaen feeqgitionhnk, eellsibaileastir3%GdaiIpast 136%, at least 35%,

at least 40%, at least 50%, at |least 55%, at least 60%, at least 65%, at least.70%, at least 75%, at
least 80%, gf TR SPEB Y, 5 %%’E‘é%?%ﬁ%%g %ﬁt’ 5 ‘éii‘ Seaanee or{%ms s K:aFo assay
described hinteiesiof Wesdl ReldivFitelbriesicaidifih 1B 6391 axrserdy dempuinéhtrantibodies that
immunospegifisalisdind-terar GBS polypeptide-ihikitk sathraesiand.adatexiaity iy at least 25%, at
least 30%, at |east 35%, at least 40%, at least 50%, at least 55%, at least 60%, at least 65%, at least
70%, at leadf'759%. at least 80%, at least 85%, at least 90%, at least 95%, or at least 98% in an in vivo
or in vitro ad8882Hescrib&beheresn seiwe] indrawd icisiebisiininciam f0890marcther embodiment,
antibodies thatinpunospecificallyskinste aEkapelyatide: se-natinay cacorsegakics wytokine
expression acho réeé%e%se dgasa}ré inté@/ec% O{dglsv'gro a%sual%rgneescri% d i’ge;geti’pngsrﬁ/lvgllé-gnoewn to one of skill
in the art. In"still Gtier embodimen S, antibodies of the invention that |mmunospeC|ﬁI€aIIy bind to a CD3
polypeptide redlias: cytokine expression and/or release relative to the cytoldne expression and/or
release assqgigted with muraeneKi Shbt-an iBaviy ee TWwilreaesay tesatheshhetris s well-known to
one of skill in the art. In a specific embadiment, antibodies that immunospecifically bind.to a CD3
polypeptide HOATAL e e s S A e e R S L,
1-6, IL-9, IL<igEnarieaf said disarerssdnfivsd BesimpskoatimiBeere d slncan BrpB et an alternative
embodimenguaniibegdiasshat-innunoespescifcadideind ina iC B3iprhypeptide inttisawytokine expression
and/or release igl an S! Vitr ar itrlgmvé\é% assay. gggggipgngi hee%elig on well-.knaﬁ)vrz\{Q fo one r% %glrll in the art.
Serum concentrations 3‘?% cﬁlo cine can be measure B)?any teghnlque Well-known to oné of skill in
the art suchs; &3 dosss IS Atandard G127 30 W00t 826 EitstMasodinients, following administration of one
oridrgeScirsfin$a?22E8 uGaticiadatibody-te amigbiact aseerdingdnimethotsafiheatavetiian, cytokines
(e.g., IL-2, IL-6 IL-10.. TNFa IFE%)' %(a%t%g%tectable in.the serum of said %lé@g& by ELISA or any

ammo acid sequence 0 ous aiino acid resjaues, at [east
other method Ichown 1n the art for detection 0 serum proteins. in other em odlmegnts,' one or more

cytokines (e#piop sddpesEivas. FHleaT Fac TRV AP e festEtr S Pt S SPLAPPBEL G A& following
administra}ti@ai@fe@m&eﬁgrarne}srﬁ Tosesiaicansartc GiBrantikedy tosausuiecisantanditg to methods of
the 'nvent'o@e/s?iraﬁ%?gﬁ%&@g’@ Qgﬂgé&%ﬁ?a&gﬁﬁl Q?%?}étsi%g%, {0l 1858, AN abaHtc 22,89/M), less than

about 200 p ess than about™175 pg/ ss than about 150 pg/tril, less than about 125 pg/ml,
less than abt5at 166 FArs Ealersi 2561 6 A ONEEMRY ABBKLSH FiftrsigsEtftan about 70
pg/m1, less than about 60 pg/ml, less than about 50 pg/ml, less than about 45 pg/ml, less than about
40 pg/ml, less than about 35 pg/ml, less than aboet 30 pg/ml, less than about 25 pg/ml, less than
about 20 pg/ml, less than about 15 pg/nil, less than about 14 pg/ml, less than about 13 pg/ml, less
than about 12 pg_hnl, less than about 11 pg/ml, less than about 10 pg/ml, less than about 9 pg/nd,
less than about 8 pg/ml, less than about 7 pg/ml, less than about 6 pg/ml, less than about 5 pg/ml, less
than about 4 pg/mi, less than about 3 pg/ml, less than about 2 pg/ml, or less than about 1 pg/ml. In still
other embodiments, one or more cytokines (e.g., IL-2, IL-6, 1-10, TNFa, IFNI') may be detected in the

serum of a subject (e.g., by ELISA or other method known in the art) following administration of one or
maore Adocecec nf an anti—-CD?2 antibody, t0 caid ciithiect acecordina to methode nf the invventinn at a



PCUUS2006/027386 -frolii -about 5 pg/ml to less than about 150 pg/ml, tram about 5 penal to WO
2007/009064 less than about 200 pg/ml, from about 5 pg/ml to less than about 250 pg/ml, from about
5 pg/ml to less than about 300 peml, or from about 5 penal to less than about 350 peml. [0092]In still
other embodiments, the methods of the invention reduce the detectable, e.g. by ELISA, concentration

of one or marevaytokinesdr, §e‘uém of a subject followirgg {55 administratienyosnowossnore doses of an
0, at |

anti-CD3 arftB& S SAf &5 tr%gi/g‘é 5\ ShSPSTH S EREP A66Ut2%95: at'fésist about 50%, at

least about #B#guatidastmbolrciDBsSEnes, W astshlidu RS %y sattgnstcabesittS080leat least about 175%,

at least aboyg:200% RlslsasiARAULAa% ALIEASHABRI: 350 %At leasi-ahaut 275%,sat least about
300%, at least about %5%, atelgﬁt a(%out 350%, at least about 375%, at least about 400%, at least
0

about 500964 4%t bt 80 SRR PO 09K, sseRsast SBOTsBYs PR idastdbout 900%, at
least about §B0Tereladivett sHegomiehantigpept SaicaaneOesstore dytaiomeSiia serum of the subject
as a result of .3 simyjiar administration of murine OKT3. In another embodiment, the method of the
invention reduces the detectable, e.g. b¥ ELISA, concentration of one or more cytokines in the serum
of a subject fiSiing th& ST MEHALSR EFONESHIRBrEAF0EEE ST WritReshs anbsRAP esaid subject
by at least atvoutritifigldh atieestdizgutR<Sofd} Erbbashaiymot:Batoly atifeastiadouiti¢hfold, at least about 5
fold, at least,ghout & foldh Akleast Alkout 40l aleastabaul . fold. Atleastjahous 9 fold, at least about

10 fold, at least about 12 fold, at least about 14 fold, at least about 16 fold, at least about 18 fold, at

least about FPFEHPUS FTERR AL ST B8 181deast e SSPHPSHT 39 RSB0 AF 1Lt aBders% fold, at least about
40 fold, at |leastigbostdbdeldd atsidaest dbeut BOctolihatieashabodtbifeidapieat st about 100 fold
relative to the,Gonceniralion.gksaid:qne: ob RARLIOIGINES I e ALV, ol ASHRISE!AR a result of a

similar administration of murine OKT3. [0093]In another embodiment, antibodies that
immunospeBRERIRPHIE 6% BLrshEHETe IRaRR A LR, G FshrPHigE O Wi assay
described hessiresivws|kkeowrottcone oF Shillinn thid satdiraa &ierhitiveembodimantcaintipodies that
immunospecifically hindJdeaR3LolyReRiideAe-0aki0duee T S8 ABEI9YIRARINYIVO Or in vitro assay

described herein or well-known to one of skill in the art. In another embodiment, antibodies that
immunospeSHICARY BiAt 5 L B YSITPEHTTS MitiT S e TP a oD SRt PS8 Siveness for at
least 30 minditéssapldasipideowheaiisast2iiders pateasti6 hairsytdtdgast I diours: tat least 24 hours,
at least 2 days,a! |aastaidaisepideast 7 days, at least 10 days or more in an in vitro assay described
herein or kngwn to one of skill in the art. [0094]In another embodiment, antibodies that
immunospedfieilly bind 48 KO BB rTue IR L&t St or By RS {5890 st east 30%, at
least 35%, atnlewstotd% sauteastH0Mt atdeastSEattiatddasntdUnratdeastiGbMivatieast, 70%, at least

75%, at least Q%0 ahlers! 830enldeast Mt 1988h00 %, LLAIE3RAS8% ARCiphibit T cell
proliferation %east 2153&122_%?5/Pr|PA4 Mle15/0, at least 40%, at least 50%, at least 55%,
FE T SRAR P TS0 AT TeA%E

ra:FirelT261 Y TR oY BT At e R OB OHS PR RS Y, at least 90%,
at least 95%elvattalsy@8%tinrent)invivotonlin vithodssaip.dassihedhivereimprisaslfpown to one of

skill in the ag;[909aHRAR0Mer erebadigieBt.ihie Fa demainel.an:antibody that immunospecifically
binds to a Cgﬁiﬁlypeptide does not etecta‘bﬂlésbi%,to t Iea{snt one Fe receptof%"FcR") expressed by
an immune ¢8It &lch as AT ERIEFRBN SETE aR e Hac oA A BHRBHE R BrARSHTARRER the Fe
domain of anvaintibudsitheitimrieanio spedificalirindytomi€ D8gputyeptide dbeBrngdetectably bind to

one or moreskgRSAXRERSRL AN AR MBSLEll sSichasaliGel MOnREISANdJBagLeRbage.
[0096]Antibodies that immunospecifically bind to a CD3 polype tidf include, but are not limited to,
i S St

monoclonal SAABEHEE hiTIHSBEEH BE LS TR B AR Rtibodies, chimeric
antibodies, shiggratshainiRuetkarydidsimglectstiain bintibvdidszaRabdragments, F(ab') fragments,
disgéfi%g-linkﬁiﬁys (sd I_:)Q,@@é@f&hj%@Wﬁﬁ:ﬁ@ﬂ;ﬁgémﬁ@pﬁg&@@%&h@m%@ &sﬁﬁggg-ld_ ar}tibodies to
antibodies of the invention),.and.epitope-hinding. fragments of any of the above. In particular,
antibodies tfiat |ﬁt1‘?nnﬂﬁ%"sg rg%%%%%?? id f‘q%n%: 666%3}‘6%6&8%%%%8%&&?5?&38&%@%5&8%ecuIes and
immunologid&fty: aesivebborfitn sdeftinshtuersylobeinmselyoatesiniebridiotd sokasithtiecdhietin an antigen
binding site m@tgiéﬁfm&mgyé@émmﬁog@ @@M@g@%@@aﬂm@ﬁmm@gmwmrmﬁcuIes of the
invention can n e . I I I C e.d.,.lgGi, 1g02, 1g03, 1gG4,
IgAi and IgAzf) o?%%a}%ﬁlaég%% %%ﬁhulﬁ(%}fo%%ﬁr% hl\ik({)'l{gz%?leg}?hgg gp%g)ﬁcwﬁ%és&f?ﬁ%’ t, the antibodies that
immunospedifeatRrasia e erepahseijie jideisny MadakomianittiyityeoioR seigedmprise an Fe
domain or a fragment thereof (e.g., the CH2, CH3, and/or hinge regions of an Pc domain), or may
comprise one or more fragments and/or domains4fom one or more type (e.g., IgG, IgE, IgM, IgD, IgA
and IgY), class (e g., IgGi, 1g02, IgG3, 1g04, IgAi and IgA2) or subclass of immunoglobulin molecule. In
a preferred embodiment, the antibodies that immunospecifically bind to a CD3 polypeptide and
mediate the activity of T cells comprise an Fc domain or fragment thereof that does not bind to an FcR
expressed by an immune cell.



[0097]The antibodies that immunospecifically bind to a CD3 polypeptide may be from any animal origin
including birds and mammals (e.g., human, murine, donkey, sheep, rabbit, goat, guinea pig, camel,
horse, or chicken). Preferably, the antibodies of the invention are human or humanized monoclonal
antibodies. Human antibodies that immunospecifically bind to a CD3 polypeptide include antibodies
having the_amine agicheaguence.of a human immunoglobulin and antibsdigssisajatessfrom human
e e R S R i A
2"92t4ealntitdpdecieHar i b vnospreificrdbpdsiind tha DI P60 B0 wRE7d Se b anatiasdecific,
bispecific, trispesificgephgie stergamianesilichy Mutisneclic anibadies, wayke snegific for different
epitopes of%Cgté ol‘};gdi%tide or may be specific for both a CD3 poB/peptide as well as for a
heterologou® &pit ‘@é’, SEER e & RS SR BUR %K%p%g&igelé‘r%ﬁég FOot MateRaIosest e g., PCT
publications*#¢ES8 S0P L5 SWD602 0886, Wi Ot HUHA3600 dithel: WWONAARZLRB T ik idtealion). Immunol.

147:60-69(1RHRYiddreRalRn! NRSnGdita93 14 ilibbR 1022 B48:RR (320 And 5,601,819; and
Kostelity et al., J. iI{i/gmunol. 148:1547- %ﬁ; (1992), each of which is hereby incorporated by reference

herein in its" SRS TSI TS hfioh PrtAEES for antibodies that have a high binding
affinity for al®#58] polypeptidesdineseipptieifirre fpodinrentis apiadtibadythas ondunaspenifigally binds to a
CD3 polypeglifgihias an-assaciian saie.aonsiant @ipk&%ﬂ &&ﬁ@%ﬁ%@@ﬁﬁ&éﬁ%@ (Ag)k"Ab-Ag) of
at least 105M-1s4, at least %lOSM-IS-l, at least 106M-1s-1, at least 106 M"s", at least
107M-1s-1,; EF RS s 16 o6 B A& B 108 MES IS o BrERS Fe BUBH bBRIRRTEH o8 Sntibody that
immunospetifiebllyshindtnn d@B3 galy peptidenhasadcensof-atideast-AdoA0bi MK Bizleast 5 X 105
MIS-1, at leq@hdoM4s-Ls Akleast.d, Xl OB M S AllSASHAAT MWiSil A1JGashR.X AL MLss1. o at least
108M1s-1. [[00100% nother embodiment, an antibody that immunospecifically blnc?s toa CD3
polypeptide'h&R RS HPFRRS FARHS Ay YA F SR SRR A) S KB O IBEE HEh 10-15-1, less than 5 X
10-1s-1, lesisathuethodRigotybges thamibXui i@ ptdassthan le erbilessthan@dad3a-1, less than
104 s-1, lesgthaibBoiulffsllesshanaieseMansX 10:85dmI858080,10:65:1. Jess than 5 X

10-3 5-1, less than 10-75-1,1ess than 5 X 10-7 s-1, less than le 5-1, less than™s X |e s 1, less than
10-9s-1, lesSHRETS" KHE0S: P8t RIS THSH HBtre PO R ssrdrrian i BaiATERediss antibody that
immunospeificatiz bipdsies a8 qryps ptid erprascankiouddsless than 5 X 10-4 s-1-, less than 10-5s-1,
less than 5 sy, IesS 0106t lessban ot eschdass NN Tl Jegs a8 10 7 .1
less than 10-8 s-1,1ess than 5 X 10-8 s-1,1ess than 10-9s-1, less than 5 X 10-9 s*, orless than 10-10
s-1. [00101 fARHSREP BRRBSEIRE R B S AP s AT FBRpEtI e ARFBmEtE R 'AlS polypeptide
has an affminpaberdtahindtd@ @rditooflp dkantsastdl @M sheafiteHgbmdid 6Bhbdigathdeast 103 M-1, at
least & X 103 Ml loasi Qe BRSO AO0 Mk SURARLIORN dhahl6aS! B AAQGM-1, &t least
106 M-1, at Iefast 5X 10.6h -1, at Jeast 107 M-1, at least 5 X 107M-1, at least 108 M-1, at least 5 X
108M-1, at RAGTOE I P18 FOSTREIGE ader AT T 1Rt 8™ TPHMSI2AL least
1011M-1, akiwastis ekl PMDdESs ledfvc8i? VetlinatieastS 00 T2nlih at detisint0d3 M-1, at least 5
X 1013 MI, aid@astckQdM: kiakleastn:X 0kadil, Alleast 1045 Mel. oAt least 5 X 1015M-1. In yet

another embodiment, af{'u
OSPeCl

ntibody that immuynospecifically binds to a CD3 polypeptide has a
dissociation' CONsta or‘i%y(tégﬁ(ij%gﬁ)a%ﬁg%é%ﬂg PPESIRA PSS TRETFEIREED-2 M, "rlesraerlfriksaili

[6062] As used herein, the term “immunospecifically binds to a CD3 polypeptide” and

analogous terms refer to peptides, polypeptides, fusion proteins and antibodies or fragments
thereof that specifically bind to a CD3 polypeptide or a fragment thereof and do not specifically
bind to other polypeptides. A peptide or polypeptide that immunospecifically binds to a CD3
polypeptide may bind to other peptides or polypeptides with lower affinity as determined by,
e.g., immunoassays, BlAcore, or other assays known in the art, Antibodies or fragments that
immunospecifically bind to a CD3 polypeptide may be cross-reactive with related antigens.
Preferably, antibodies or fragments that immunospecifically bind to a CD3 poiypeptide or
fragment thereof do not cross-react with other antigens. Antibodies or fragments that

immunospecifically bind to a CD3 polypeptide can be identified, for example, by
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an "tt 103 M, less than 10-4 M, less than 5 X 1014i less manM, iPv7/US2006/027386 less than 5 X
10-5M, less than 10-6 M, less than 5 X 104 M, less than 104 M, less than 5 X 10'7 M, less than 104 M.
less than 5 X 104 M, less than 10 M, less than 5 X109 M, less than 104 M, less than 5 X 1040 M, less
than 1041M, less than 5 X 1041 M, less than 1042M, less than 5 X 1042 M, less than 10-" M, less than
5 X 10-! M, leswthan7b@edsh], less than 044 M, les t an IO rl fheeneb L7345 M. [00102]In
a specific em efmbodimen S’arji‘éébr? 5¢ Oafﬁ %e%%m nol\éllﬁem ica yefalnéll\élﬂt1 "%Sr ﬁqﬂfﬁep‘f de’ls humanized
OKT3 or anfras@g&tltgtmf h’@ﬁ?&@?ﬁ@ﬁ%ﬂﬁ@tééﬁﬁ eplyorRiién whordt Sinmiple areRtaniyrtetidemining regions

(CDRs) of hyinanizedc@d- ROk I b@%smm@@@meaa@ﬁﬁ@i%ﬁmem&aﬂn U.S. Patent Nos.
4,658,019, ? ]Ym:i% 901 and 6,4 1 916 each oé]\(v ch is |ncor d herein 3%/ eference in its entirety),
e

or the amino aci ‘%eéqsgg%%sefo & monoato %%o y p o uced%’mtﬁlgsg s8‘ép03|ted with the
odal Ing 9 dithem Fegsadrevirginia

American T{Pd@ulubeCuallctaibr{ATBEE)

20110-220%ved Jukx a@aé&%ézﬁ%é@ﬁﬁﬁﬁlm&%ﬁ? B@B@ﬁ&e&@@%ﬁ%ﬁ@é%ﬁmﬁﬁ%ﬁ%mns of OKT3
are also repo ted in U S.P tent [\é(‘? 6,491 916 In an alternative embodiment, an antibody that
|mmunospe0| |caﬂfy ogsalto gpepflg'e is not OKT3, a derivative of OKT3, e.g. humanized
OKT3, an afif§éh- blndlm’@ mgmmmm ipEorrvpations f@tfaﬁlyio dwmeiiPestiomehimeric version
thereof, [00&%%Hﬂa@tga%@ﬁpﬁﬁpaﬁtmet@hﬁhegg@%agﬂ@;@mm@tgglﬂi@&tda&égmfﬁt@& t(h\a;h )
irnmunospecific In olypeptide, said antibodies comprising a variable e vy ("VII"
domain havf%g éaét%frrﬁ%o aéid ﬂ]ﬁén%geég’ avﬁe m%ﬁango 5 umlélﬁ&regitékwjfe g., SEQ ID NO:7,

SEQ ID NO&sodSES fifyt ROpy 1. o1 Bi:rinsaitisrefenyeeh dmisiodinaterid thivhiarisani2ed 04451 3 antibody
Con}priie_s amﬁﬁwl ééh?dfﬂnlﬁﬁﬁn@%iﬂ[)ﬂxﬁ%@s ?naiﬁ;@, @ﬁ@ﬁ?ﬂﬁ@ﬂ@%@?t%@bm&%ﬂlzh (ﬁlﬁﬁ:l@) heavly chain
set forth In or avy.chain e e Yy cacidm cule
comprising?h& leeglfxaegggélaﬁé’nc‘é)egét oty I %E% %Z%(E‘iﬁkszé E['éﬁ 2ﬁ?ln a s§e560|flc
embodimenwdtks brssentairspartionydt:, mwbt@guantmé@tteétmﬂumﬁum@p@@;ﬁ@awm&ﬁ) a CD3
polypeptidenﬁat@e@ntmi@ﬁmmg@t@@atdﬁdmmz@/ﬁuﬁw domain haying a5k apiao; acid sequence

of the VL domajn of a hu 13 (e.g., S O: 3 or S NO,;4 FIG 1A). In a preferred
embodlmenfvet%(é‘hﬁrﬁlésnge tﬁi agﬁ%iéow e%%ﬁggﬁ%%g a |g it & E%“Eeglrcﬁpaﬁs% the amino acid

sequence oﬁ@tmnw@a@wf_tawgmnémm@éamm thesﬁs@tmgq@ 114 (it PBY addodena light chain

encoded by ufsuplelc acid meleckie %m&ﬁﬁt%tﬁtﬁﬂM&ﬁQqﬁ%ﬁﬁd%&J@%tﬂeSEQ ID NO: 10
(FIG. 2A). 100 51The£)r sf%gt)glnv ntion als % édest%g“%?d'es that i |mmunbog£7lv_$1 cally bind to a

rote refers 1o. a.pe 11 O A
CD3 polypepti ide; Baid antibodies com I‘ISI%dJ Srrain distiosRy Rerein ora oMmain of an

antibody diselbsieetiplist&ie, EoRMsH ﬁteraatvtthl anveergernaing refeos drive thirceBropthiage\spurce
fl.niel9re6sefibifialiti@ns urber, Bf@%ﬁﬁtﬁtﬂ?%@i&&:ﬂa&&dmmw&%@%&ﬁéﬂ&&&ﬁﬁ%&D3

polypeptide, said antibodi es £ ing.a VL dom isclos re|n VL domain of an antibody
disclosed herﬁeln %gt'n nead with a?ﬁﬁngu Miain §5 T'Mllose eéer%ﬁﬁd?)r othe VL} (r:%t%ﬁn [00106]In certain

embodimenmseprriiviatta rrubisicoakeRs Pt Bl e aTeBes aﬁimm@dﬂﬂwmwmﬁ%spemﬁcally binds to
aCD3 po'YQﬁﬂ?&@tt&@@@dﬂkﬁ@ﬁéﬁt@@@ﬁ%ﬂ?ﬁ@éﬂrﬁ@Mﬂz baving dheranine aecid é‘&l@lﬂ@ﬁpe ofa VH
domain of hlxjvr}r]l.tc ni 1s 150 at-ltisoz( Teco innan’g?y piro%ucgdl thl\tlzso e? ﬁe%t&e ;%Iypep %u?ﬁgfc% protéin or

antibody that is substantialiy free of cellular material includes preparations of a peptide,

polypentide, fusion protein or antibody having less than about 30%, 20%, 10%, or 5% (by dry

weight) of heteroiogous protein (also referred to herein as a “contaminafing protein’™). When the

peptide, polypepiide, fusion protein or antibody is recombinantly produced, it is aiso preferably

substantially free of culture medium, i.e., culiure medium represents less than about 20%, 10%,

or 5% of the volume of the protein preparation. When the peptide, polypeptide, fusion protein

or antibody is produced by chemical synthesis, it is preferably substantially free of chemical

precursors or other chemicals, i.2., it is separated from chemical precursors or other chemicals

which are involved in the synthesis of the peptide, polypeptide, fusion protein or antibody.

Accordingly such preparations of a peptide, polypeptide, fusion protein or antibody have less
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[00107]In a preferred embodiment, an isolated nucleic acid molecule encodes an antibody that
immunospecifically binds to a CD3 polypeptide, said antibody comprising a heavy chain having the
amino acid sequence of the heavy chain of hOKT37-1 (ala-ala) disclosed in FIG. 2D (SEQ ID NO:13).
[00108]In one embodiment, an isolated nucleic acid molecule encodes an antibody that

immunospecifiwal bodyoessto, 3 tide, said.antibody comprisikgaugte@enisan having the
amino acid %ﬁﬁ%@éé%ﬁ’tﬁ@%@éﬁﬁggﬁﬁ ] ﬁ%%g%e Bk é‘f‘W%’i%?Eg?é’?%’E@Sl 0O:30or SEQ ID
NO:4 (FIG. tha} fe0r09]ne prefodee tien Podimen erdnddn kitaderescl Sic acidmed kebtdimagodes an
antibody thatdmmyeospesilicady: hinds 4018 £R3:-pehiRaptidensaidantihady-comprising a light chain
having the amino. acid sequence of the light chain of hOKT37-1 disclosed in FIG. 2B (SEQ ID NO:11).
[00110]In aﬁ%lﬁ%?‘embodiment, an isolated nucleic acid molecule encodes an antibody that
immunospelé#@dlly bindéstosed GBSty praptidelaiedd atbodesornpridempadtpiortsirsiziving the
ilfgi %0 aciéj é%eﬁ%&h[%@ff(déﬁgké%@%@M&Eﬁa@ﬁ@_ﬁﬁﬁé%@?ﬁ&ai&%%ﬁ&%&lﬁeﬁ%@ﬂ%&?%7,\/5'_'5(? ID

:8, or NO: an omaijn having the amino acjd seguence o omain
of a human?f%%e%wﬁ ?8?1@5%6 eﬂ,(}gﬁéu 1&6%%%@%%‘ Tﬁ%";‘nﬁ’ (’I‘—*Iés.oﬁ%glnn%%% E‘é‘:%sembodiment,
an isolated motleits avich el eBiile mnicodesambantipdyithatien nfotios pelbificalistdiniderto a CD3

polypeptideygaid aRERACYEAMBAEKINN:S REGHY IR ERMRISIRG,HGAMINe-acH sraence of the heavy
chain of a humanized OKT3, for. e%)f [ id. sequence reu KT3y:1 %ﬂla—ala) disclosed in

ample the amino a Pf
F1G. 2D (BB RIOR oL R B A R EATR SO BVIRIRE e AR KR ERAAGRER A the light chain of
a humanizethHIBjdondsaimpiectingarhind tanicths eepleniel ol M@K 3y hadiselostadéd FIG. 2B (SEQ ID

NO:11). In gthes emhodimenis ihe-dnuantionpeyidesaranibedydhatisumynospecifically binds to a

CD3 polypeptide, said antibody comprising g heavy chain encqoded by a nucleic acid molecule
comprising ﬂ%gghleotideﬁ‘géla é%%ﬁo%ﬁ I%Xﬁ’?ﬂ@.?@}%ﬁf}émamﬁ% s

ralig c%aln eéncoded by a
nucleic acidimmeltcule. comipfisingnttredynibieutivecteewarteioh SECH D@0 HRIGUEA from
robral00719094:616 eaimmanianiibadias thatimmunespeciigallBULLT thefiné 24386 polypeptide
comprise a one or mc%re VII CDRs disclosed.in FIG, 1B. | anvgﬁer embaodiment, antibodies that
immunospetTREEIR iRES S B?tbegféﬁgﬁ?f‘d%e%e B STHHSRBRE ST Bks disclosed in
FIG. 1B . [06dit2je Srecentbcrdiniénbeanfib odids tratnnmtistaipbeifivatie bifditeml©DS polypeptide
comprise a Q& ¥mase ohdhe vlrGlaRsrigclosed in FIG. 1A. In another embodiment, antibodies that

immunospecifically bindﬁ%ﬁ) aé‘égé% [.1)19% %orgdecxgoor_? S’rige i@eqraenér}g agtrg_er,()f tge.\/eL CDII;;%SS disclosed in

FIG. 1A. [O(f%é% n anoth&t BRBGE |mergt, AR DB R VR A A ESR A BIvdP T R cD3
treated with a currently available prophylactic or therapewtic agent for an autoimmune disorder
which is not clinically adequate to relisve one or more symptoms associated with the
autoimmune disorder. Typically, such patients suffer from severe, persistently active disease
and require additional therapy to ameliorate the symptoms associated with theilr autoimmune
disorder.
{0668} As used herein, the terms “nucleic acids” and “nucleotide sequences” include
DNA molecules {e.g., cDNA or genomic DNA), RNA moiecules {e.g., mRNA), combinations of
DNA and RNA molecules or hybrid DNA/RNA melecules, and analogs of DNA or RNA
molecuies. Such analogs can be generated using, for example, nucleotide analogs, which
include, but are not limited to, inosine or tritylated bases, Such analogs can aiso comprise DNA
or RNA molecules comprising modified backbones that lend beneficial attributes to the
molecules such as, for example, nuclease resistance or an increased ability to cross celiular
membranes. The nucleic acids or nucleotide sequences can be single-stranded, double-siranded,
may contain both single-stranded and double-stranded portions, and may contain triple-stranded

portions, but preferably is doubie-stranded DNA.
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polypeptide comprise one or more VI-! CDRs disclosed in FIG. 1B and one or more VL CDRs
disclosed in FIG. 1A. In yet another embodiment, antibodies that inununospecifically bind to a CD3
polypeptide comprise more than one of the VH CDRs disclosed in FIG. 1B and more than one of the
VL CURS disclosed in FIG. 1A. [00114]In another embodiment, antibodies of the invention that
immunospecifisalhobissda a CD3 polypeptide comprise an Fc domain sisiRg@salanine at
position 230%7 an alaﬁﬁﬂﬁegti’ﬁg?ﬁig% tf%saE{?é’Pé'%ﬁmfoaﬁ?étn bRARY {gfﬁa%ﬁ? &t 5°{1987).
[00115] Thelprebmdtrigweitioizeiduch revitesantibodes thatiireaimespweificathytiiiomd to a CD3
polypeptide,sajglantitedissFamersngde iy sives Al ie- MRAOMAI S Y H:GMBReM fomains, or VL

CDRs described herein, or available to ong of ordinary skill in the art, thnt immunagspecifically bind TO
a CD3 poly[SBptBLPETATHAFERCHATGLIR SM oW 5 98K GrésiGiRi e ZPEERA BE BREFS troduce

mutations ith¢hfrucleotide sequence encoding an antibody of the invention, including, for example,

site-directe%hﬁgysagengsj@ a4 @g{lﬁ: mediated MFagaNes SMRICD Jeskts iframing acid substitutions.

Preferably, erivatives include less than 25 amino acid substitutions, less than 20 amino acid

substitutior@Rf¥E5 i HAS Rl et Reorase e foT R e SR eRBhY less than 5
amino acid suthstitstonsypesssthanidadainmacitiswhstitditions, tbssthdnr8rbphoicadlbid substitutions, or
less than 2 aeing. agid, SSHNIGRS teiave fa-Lbe: oginal M GUik: 4R & Rrsfeired embodiment, the

derivatives have conservative amino acid substitutions are made at gne or more predicted

non-essentR SRS LCiRPrEENTE S5 8t CEMRTS BOMa TECRIPRES WAISRCKIE not critical for the antibody to
immunospegifitally bindAowmeCB3epoipeptic Erefetictriseevative aminoeaeiti subititutiba " is one in
which the agpigg.acid,resldusisenipced wilhan- apino agid residnehaving.a gide chain with a similar

charge. Families of amino acid residues having side chains with similar charges have been defined in
the art. TheSEARAMRY HEIERRE BmMY SEER IR ISR SR BRERTOTE ¢ PREIRE T diine, histidine),
acidic side eraipsufe.ggestspartic acid, glutamic acid), uncharged polar side chains (e g., glycine,

asparagine sgjutamine, sefing ,(hEoNInG. Eesing, EXSIGIRL).AonRQIak Side chaing .. gmglanine,

valine, reileVufe.,PsOo7qgitintig,’ Pretia,13henylalanine, methionine, tryptophan

),
beta-PoTarROHERREHERSE@FR BbhEVARNES EBQﬁlﬁﬁg)aﬁﬁg‘%FFé’ﬁfﬁﬁé’rgfa‘é“Ehains (e.g., tyrosine,
phenylalanifi® 7ty ptophays, isticire). tid témaatRadly effutsitionscassbeuntkothdced sdvrdsmly along all or
part of the cadling &%%Qﬁﬁesmp@@%%a&maa {agenssisand hedesutaggutants can be

screened for biological activity to identity mutants that retain activity. Following mutagenesis, the

encoded antBEEF CaF b BFE SEEa S HE M SR RS antiB AP Es S FOB AMTEEY [00116]In a
specific emijodimentpiihieqiresehtiprantipandrovitcs:forrafitibo diesttiiatarbusmmdspecifically bind to a
CD3 polypeplide, sgi¢ aatibedies LOMPISIAG H1eAMIRQ.A6H SeAHRNSe AlitclMANFRERLCTS with

one or more amino acid residue substitutions in the variable Iigé]lt (VL) domain and/or variable heavy
(VI1) domairforhEds G ar SR S AR 50 B R a RIS SiE ‘t‘h&iﬂﬁ?ﬁ’ﬁfﬁ%&?ﬁefﬁiﬁc&‘i\?{%ﬁmd to a CD3
polypeptide ssajdoantibetiesgoinprsingthée gminpragitnseguariobubf nvorisie, @kKT8swith one or more

amino acid tegidue, sbsitutinRS N QRe QLMOTEWo LRR SARMer 0L e\l CDRs. The antibody
generated by introducin%subsntutlons in the VIl domain, VH CDRs, VL,éJ%r‘?ainfnd/o VL CDRs of

humanized ST eaNeld TS WS ARFTRIGIE ™0 BRARMpRE IS ahifey 18 BRI HeD3
poiypeptide roidiee, isuabidityitoaiikizitdreeH, antigeationjzod foritseabiltgitolinlwbitct, cethivraliferation, or for
its ability to ipduce Ticell Iysis, o forits abiliyto-prevent i eatRL,AMgligrateoperor gore symptoms

associated with an_autoimmune disorder. [001171In a specific embodiment, an antibody that
immunospedfiC4Hl Pndedy BBEHSSHRHE AR B P Ate s & HiTRR S0 lgeéiqﬁl?gﬁtég}iﬂeﬁ Bridizes to the
nucleotide segoeiros ercodiagthedionotlorat antibody produced by the cell line deposited with the
ATCC(r) as fygegssion Numper LRi-900L understingent conditions:Q Srehybiidization o filter-bound
DNA in 6x sodi%lrgw9 chloride/sodjum citrate z(S%C at apout 45 C fqllow%d t@; one or more washes in
0.2x8SC/0. 155 SHE Bt BRETIRETBERE, ThdSPIGRIY SHig B EBAURIERE 8. § “AVBtidization to
filter-bound mybléicezcidrirmBRES C- at aboutris Eofallowedhbydrradrarereanashiasdis 3.2 X SSC/0.2%

SDS at aboyt §8 & 0t Hidet ofherstipgentdiybridization conditions which are known to those of skill
in the art (seglg;% example, A'Eizx%:bel’ F.M. et al., eds,, 1989, CuitentDPro,toco s in Molecular Biology,
(Blishing A&SY

Vol. I, Green RAREEEIAE 5RG TORAENHEY € SORE TREER ok 5622 6.3.1-6.3.6
and 2.10 3, uhieprisihegetyy ihitrporateclbytirefbronbedddittin dhsts erairetyp joopisiirel specific
embodiment, an antibody that immunospecifically binds to a CD3 polypeptide comprises a nucleotide
sequence that hybridizes to the nucleotide sequenrge encoding a humanized OKT3 under stringent
conditions, e.g., hybridization to filter-bound DNA in 6x sodium chloride/sodium citrate (SSC) at about
45 C followed by one or more washes in 0.2x8SC/0.1% SDS at about 50-65 C, under highly stringent
conditions, e.g., hybridization to -WO 2007/009064L,PCT1US20061027386




fifier-ouunu nuuleie acid bxSSC at about 45 C followed by one or more washes m 0.1 X SSC/0.2%
SDS at about 68C, or under other stringent hybridization conditions which are known to those of sidll in
the art (see, for example, Ausubel, F.M. et al., eds., 1989, Current Protocols in Molecular Biology, Vol.
I, Green Publishing Associates, Inc. and John Wiley & Sons, Inc., New York at pages 6.3.1-6.3.6 and

2.10.3, which iﬁg)age_’p ma(%r' ( %algc%b reference herein jn its entirety). {80t dRwerspecific

embodimenf=an antifﬂ%%%%ﬁemﬁcnan%é%%m N4 ﬁ%f’é“%a&m&ﬁéhﬁﬁﬁfb‘@bﬂ&%‘té@ﬁ?ﬁif%@ an amino

acid sequenité of lawerriersesant orea B heicbels aetivdas\fiegemaimantades dyaainucleotide

sequence t@eﬁm@mgaeﬁaﬁmmg&e&ﬂﬁ&@%%@&%@ﬁe@ﬂ&&f&ﬁﬁémﬁe}/&&%%l%EF‘S of @ humanized

OKT3 under strikrgigent coggition e.d., h%t%zdizat'on to filter-bound DNA in 6x sodium chloride/sodium
b

citrate (SSCR About 45t BT eahy REhioH S tEepileadtsyerdy serseattoout 50-65 C,
under highlyi®teiE asspEsind b Seadmitisiridirofreiv e filte teooumbtaeilatbaciddniaxB8C at about 45 C

followed by effiez0y sroiR: Weasliasn Brdv bR G/ ARA RS At ARAMLEE: Gr R UAIRI ARG Stringent
hybridization condsiggn%%\{hich are known to t?%ﬁ%ﬁgégki” in the art (see, for exampfe, Ausubel, F.M. et

al., eds., 1988 CA e AT Bt 6t8 COT& i NASTEG TS 23751 [~ BraBR BIsHSRirtG REEbates, Inc. and
John Wiley &Sapsupacisouiew. Yiorklht pragresste3f6.616 eonb A3 ivhichyischereby incorporated by
reference hesgighiiits: et sy -10R120M0.anRthet embodimant:ananthody; thatimmungspecifically
binds to a CI%:BJJQ%%%IEi%grgomprises an amino acid sequence of a VH CDR or an amino acid
sequence ofa encoded by a nucleotide sequence that hybridizes to the nucleotide sequence
encoding arlp®igk of VHAC PR Isrew. iIBDReCithepmoneglatiskaritibosheprodunead fayethe cell line
deposited withsheATe-as-AasassionNuwnher CRLERBY wader.sringant.gnditions e.g.,
hybridization tolfiltetg-bogénd DNA in 6x sodium chloride/sodium citrate (SSC) at about 45 C followed by
one or more Washes T 0 3% S<RG. THRREHE U BEGIRH S ceiAdBr iR HiyetinJerit@snditions, e.g.,
hybridizatiosmyditeetio drdomuciérraacitiingxS SCatiaboiCiB enfbbdired. hy Giiesarmore washes in
0.1 X SSC/G:2¥%n2bSiatabeut8:.6x or under other stringent hybridization conditions which are known
to those of'gléw.{' the arMOO%Zhle]fln another embodiment, an antibody that immunospecifically binds to
a CD3 polydeptide compHsEEA SMiRG SRR SSTREHERT HoATE BROUhareia iR e AerFEequence of a
Vi CDR encetietdsspriticl egsit su§edens neesithat dnydhivdizes ¢ddireonnciestitpsaguenass-ancoding the

monoclonal watibegyprodusac by:ibe celtline 9@@9@@%&%@@%&%@ APAAGEESHION: Number
CRL-8001 uagrer o filter-bound DNA in 6x sadium

aS'{iin ent conditions, e,g., hybridizatjon to filt _
chloride/soditni ci rgtéfgté%srﬁ %Cﬁ%ﬁ?% %/&YSWGdeﬂ%ﬂb"r R ERARHRSHeesoXEECI0. 1% SDS at
about 50-654¢asiider highlyastiflfehr ebneitibiis, . gt ldaybfilizationitest U3t by at least 50%,
firiY-231122:3 Q2R 14 28X 8S At ohon A%Lfoliangd:Dy.oneor shisGuTialstars 1611 78X

SSC/0.2% t about 68 C, or under gther stringent hybridization conditions Whigh are known to
those of skiﬁi%% fr?é’ %%?a[%gi?ﬁ%aé%gapﬁeé?ﬂ}% §%1%[§:8 St al AhERSOHY tHEE FEHRAbShecifically binds to
a CD3 polypéptisis cotirpiseicaliy ity asikPseqrinelitafds ot feast@59%6f atieagtwl%, at least 45%,
at least 50%gaileast:-66%, Alueast 600 a.al loasheb%.allaast./ 8%sBlisast iR Y. ableast 80%, at

least 85%, at le 0%, at least 95%, or at least 99% identical to the amino acid sequence of the
monoclonaﬁgﬁst%%%d%aﬁ?%agtu%lzge% i The 4ége/ﬂ’ e teﬁétaégﬁﬁ\?h S NFECH % KeE8Y40f Number
CRL-8001. freaifothet érbdfimeners Sntis dust 894t.immaturospBsifidatyaintls totarepPmolypeptide

comprises &Bﬁ?@iﬁ@eﬁ%@pﬁ&qﬁﬂﬂﬁ%&é}kﬁ@é&'ﬁé@éa@&%ﬁnﬁﬁﬁ%&ﬂ@@r alleast AL AoAldgAst 50%, at
least 55%, aglleast 60% gghlgast 65%, at least 70%, at least 75%, at least 80%, at least 85%, at least

90%, at least S50% G At lo Aot GE85 Hetieatts He A mine Rem CEHUBHE BT sV enfidFsed OKT3 (e.9.,
hOKT3y-1). FeEs=)firatidee fenisolrricdats o larstibOtly aHaasimpiumokpsdifitallyibinds %o a CD3

polypeptide ieasmaises iasanvne:asis sequense: efa Hodamen that is.atleast 35%, at least 40%, at

least 45%, t 50%,,at least 55%, at least 60%,.at least 65%, at least 70%, at least 75%, at least

80%, at IeaZ[{J!gS?/o, at least™s %?rgﬁe%%%egg%%artat féeﬁgf‘@g%l? éﬁﬁ%tg}g?orfﬁeé Y¥domain of a

humanized €T FEOF OTHOAKCT BYATy. oMo psserBederidrmbediriemtnananfivodytehadisorder

immunospecificatiyibiféls te akid3spalipeptitecampRIigss BaPNe A6l Seakense-Lfadl/L domain that

is at least 3% %}gﬁg%@O%eﬁgr%astoég%bgt least 50%, at least 5(15%that least 60%, at least 65%, at
0%, at least 850 AHe5F YV R Tos: BEIEBSt least 99%

least 70%, at least /5%, at least

identical to (HEPVETHGH &7 Bomitkratimstnimsofens ohOKT 376403 antibodies. In certain

26



[00125]The present invention encompasses antibodies that compete with an antibody described
herein for binding to a CD3 polypeptide. In a specific embodiment, the present invention encompasses
antibodies that compete with anti-CD3 antibodies known in the art, derivatives thereof or antigen
binding fragments thereof For example, antibodies provided by the invention compete with OKT3 or a
derivatjven.tj;éenwmc @%{’2“%@ nréizser% e(%lé‘l}% LQr.an an | en- '.ding fragmenrtthemseddosisinding to the
CD3 polypef)}%fjdjé'f%f‘r? KSR FLSS AT SrhBOaTaHE T araE o AL BRI e Bk ses antibodies that
compete witPABHAY D 326 asaipRa i fersprores ertifemdirndingsirdgrmesnitsfioot ter binding to
tEe CD3 pO&dﬂﬁﬁHi&idMﬂzcgrdﬁéfwhﬁ@@ﬁ?@ﬁ?}b@@@@ﬁleﬁ]@r&@ﬁﬁ%ﬂ%}@ﬁ%&@ ﬁﬂ@ﬁ;}pass?? arg_ibgdies
that compete with. Hu .or a derivative thereaf or.an antigen-binding fragment thereof for binding to
the 0D3 poI?/IE)£11(=,¥j|cc)’tQ|I & Thdn te‘?’%bseu&%% g?ﬁb%ﬁi%ne%t&efﬁ? ?%%eﬁfﬁhsﬂ}‘éguf% el %&ﬁﬁasses antibodies
that competeditioig biiTumar’ s Hetlvative ihetentobadinntigenchindingefatmiedntheresdfor binding

WO 2007/009064RET i R006/Q2 2386 k0. thedd) chpetypepide:. T h.anathensresilisismpodiment, the
present invention gncompasses an i odieis that co.mEete with Leu‘%c%{iﬁ% derivagve thereof or an

antigen-binailf‘\g raésr%veeﬁatgﬁ]%u%o?rf%r noﬁlﬁﬁe%%ﬁ@ '%I@%&ﬁfﬁ Hhvs %ﬁ’i@él geémbodiment,
the presenttintemidniensesmparseasnantityoié S theatico inPateoniteMTiHPA® 5 or a derivative thereof or
an antigen-binding fragment thereof for binding to the 0D3 polypeptide. In another specific
embodiment, the_ Q_rese_rﬁﬁmq{ﬁ@mﬁﬁggg dies that compe_te With 500A2 or a derivati.vle
thereof or an antigen-binding fragment thiereot 1or binding to the CD3 poiypeptide. In another specific
embodimentyahg presermidvantiolBepenrpassEnantibed O 1hatearreiewithigt8-A 343 or a
derivative theieaf of &%&G%égd%%ﬁ}}!@n‘?mﬂéﬁ%‘é%ﬁ‘% Qi &6‘%‘%9 ﬁ%&h&%%ﬁgimi ide. In another
specific embodiment, t er%res nt invention encompasses antibodies that compete wit A030 or a
derivative tHEeot bt @FEHHGEN B Aepragitie rtiRbledmsisiitindid TR BB poEsptide. In another
specific emhoelihaEIhe presenGinBnUasn eheenpassescanibadiesdRGCOB e RwiinBH11 or a
dervative teleol ALARPNASHBNCNG. TROMED WD i) IO BIRANG I Gl polvpeplide. In another
specific embo |m%nt, the present invention encompasses antibodies that compete with T2/30 or a
derivative tHE¥88Y ik aREnte Albilerhd s dyrietichrersarsie srmmin fGnhc o8 HBlypEfe& In another
specific emlibdimsntitihe presehiiinventibniensampassestanibpdias shat Ko petewviihcAG3 or a
derivative t _ igen-binding,f er incin lypeptide. In another
"oy R0/ ) ARlaen:binding legmantiecotfop iadr &%@C@%&%@%

specific embodiment, the présent invention éncompasses an Cora

derivative tHEFEBTE? it rtRFRIRTh AT B eREaddreIPIEEB iFRIR G148 try CHARERFRdptide. In another
spe_cifi(_: emlmeﬁimﬁmcsgkeetmeﬁerﬁ?imm{\&macem@mpgssﬁae@maaoslm tharoompeisi with 3834 ora
derivative thereot0nan @B&l91%'81{394'ﬁ%ﬁ@%&&%ﬁ%ﬁ%&&%@%&%{g&%&ﬁ&%&&ﬁ?'ypeF’t'de- In another

specific embodiment, the present invention encompasses an at compete with RSV-9 or a

derivative thEFESTEF SRR IRARIG Fragitbrt BirE6EE BIRBRHEP TN E50856R/Beptide. In another
specific embodimeatithe: praseniinventigisen Gompassesiaitibodies that compete with 64.1 or a
derivative thgagf or an aqyges:bingingfagmantihereol for hindingia e, GR3 pelypeniide. In another

specific embodiment, the present invention encomi#gsses antibodies that compete with M291 or a
derivative tHEFRSFSFANRtGEN Bt rapmert therést R BiRvifis e BHI BB Beptide.
[00_126]_The pxﬂseiﬁeiamémﬁm ai‘ﬁ@meﬁmpagﬁeﬁv_MM WWW@E@W&MH c_lomain of the
antibodies diggigped hergig, oryiihile etdamans ot alsLaR R ARlRAdiG kaewgyn the art, or

derivatives or variants thereof for binding to a 0D3 polypeptide. In a specific embodiment, the present
invention ertS AR OF F ARSI HRA LGS hBE e Wit tHEP R PR SPORIE IR éhfvative thereof,
e g a humanizediE3fitotbindiig telk. CD3 polypeptide. The present invention also encompasses VL
domains that compete with the VL dOmWafil )010tiLig0.21.g.4o06drerstistlosed herein, or with the VL

domains of othestgalnl%ﬁmﬁcﬂe: %%M&Q % Mﬁ‘ﬁ@ﬁ?s or variants thereof for binding

to a 0D3 polypeptide. In TOGaTTeEnt, the presert mventrorrencompasses V0L domains that
compele A, ootk T ardarimluc el ad A AL TR b 1

polype : e anti es that immunospecifically bind to a 0 tide include
derivatives t taslt? acr('gén Pr%%}%jl oY faf?eg,‘g@%%gﬁé%%aﬁ%?a géﬁ%r%é)é %gggﬁﬁl 615318 Mo gc%%@% the antibody
such that colvaléntaeEmsnhed atotpinesadifsidctsu e Bysnsrotlimtatiote traitnd iy wahvatives
include antikggies shanharenbesn pegiiedTR:gueby@lycas)iaiaonealyiation PEYWALAR,
plaosphorylation, amidation, derivatization by known protecting/blocking groups, proteolytic cleavage,
linkage to a cellular ligand or other protein, etc. Ay of numerous chemical modifications may be
carried out by known techniques, including, but not limited to, specific chemical cleavage, acetylation,
formylation, metabolic synthesis of tunicamycin, etc. Additionally, the derivative may contain one or
more non-classical amino acids. [00128]The present invention also provides antibodies that
immunospecifically bind to a CD3 polypeptide, said antibodies comprising a framework region known
to those of skill in the art. Preferably, the fragment region of an antibody of the invention is human.

[00129]The present invention also encompasses antibodies which inununospecifically bind to a CD3
nolvinentide <aid antihndiee comnricina the aminn acid ceairience nf OK TR or a darivvativie tharenf o A




1001301The present invention also encompasses antibodies which immunospecifically bind to a CD3
polypeptide, said antibodies comprising the amino acid sequence of 01CT3 or a derivative thereof, e.g.
a humanized OKT3 (e.g., hOKT3y-l), with mutations (e.g., one or more amino acid residue
substitutions) in the variable and framework regions. [00131]The present invention also provides for

fusion prut%%mmg' CoImpRse an.antibody that immunospeci 'gﬁy ind 1%@ Oppisptide and a
heterologous 30@%%&&%% %%@%%ﬁ%r%%le% gat%du%gpcz)glype’p% egﬁﬁgf%w lan(ti?b dy is fused to is
useful for t i)} (B EABEY TSI GE0 1 329%he Wb SAB I BF MM tRIAlIhd&E8. derivatives
that are othgrwissonaifigdkiives, Uy e, @avialenb atachment of agyiyps.et salkesig e the antibody
such that cqvalent attachment. does not prevent the antibod binding.antigen and/or generating
At T B B o Ao O b S BB s acotue
antibodies fatipRAR BEEH fiGaiEod) dhalnpyRrsssPrhiafing cety KSR, Feytdgon, phosphorylation,
amidation, dervatizatianbyisewi RiateckagRiDTking R ey BsHreteniytic cleavage. Jinlkage to a
cellular ligand or other protein, etc. Any of erous.chemical modificati may. be carried out by
known techﬁcilqdargsél,g}}r?gﬁﬁsaé:ﬁsg,n fjeiﬁr%ﬁll)r{ﬁifécg]%%}%puézgl_%%%Hearﬁffggﬁl% eagflgggé}%giel}%{hﬂa%i‘gﬁﬁ?%rmylation,
metabolic syHResis toftneiidandiesh nurenzedidbRampiiteéderivative may contain one or more
non-classicalg@s)ino acidsyi-CD3 mAbs RelpdidrOMRapidasARd A nibadinswithuariant Fe Regions
[00133]The.use. of therapeutic. monoclgnal antibadies is linited robl f."first dose" side effects.
First dose e SHEEn CHETO e A e e TR S MM B L Sintlc o severe, and
include symiBtoRT88 stibisiuis harghy facepomisTrigesctse hetgha ity ertitiy hallkse@Rioreitirigradiarrhea,
abdominal painecedaistdRiReieointaebenand Rains (v iBaneIdlized wealiaegsy The first dose side
effects are believed used by ly oki%q]pro uctign and ine rele stimulated by the Fe
region of a %Ii Bﬁlggfﬁlgec}?c_?%ﬁaﬂéc |€\i/'a%]nlggg1 an 9Y oﬁ%%%ﬁg%r&%éﬁﬁ%}g%eﬂsgﬁﬁi@%hhe FcR
recognizes efntipdEsAmHsp iR eriae ectosniRsaT erlmedirscsryittioicto fhandesrertse a. chain of
the Fe receptorok® regaptons ares definedietoel: specificdy, formmenogaisulinsebiypeas. For

example, thggﬁif%)'r J‘thljg_g > are J-%B%[E%%fgf%fi c¥s%cDjfferent ac%%sgo%cells bear F?c.gg:'ceptors for

F
antibodies o erent isotype, and the isotype o ?ﬁe anl"[?%gi/c detE mines whic eanE’E:ﬁf‘ams,sl‘n"olry cells will be

engaged in ®itieh Aepviscraciaiam e REase Anpnuet-efil foosdtedindbs. Relndineriadl. 9: 457-92;
Gerber J.S. ptah2001 Micsobesandiniastion, 9:t4aihd 39K lsdeayDiRoighal i20@8nd he Journal of
Clinical Investigation,.2009):.161-1681: Rave V.etal. 20 cience, 290: 84-89; Ravetch J.V. et
L 5001 A R PR e ey CIA R EE 4R Tk et SRS which i
hereby incofpbpate daiFiRste reife hnetenia Aldescbisaveliprure gitteradtaber theéptcrcdting eélls that

express themasnd) theirsnty pessperifipityds) seonmarizes il abie) lafadanted-Hambammunobiology:
The Immune §é/sc'%%m (i)@ H&?QE@&Q%@%&%{% 4tpc géj{ib%gl%gbgésevie&s{%?nc&g IIﬁd/_ arlaggeruinshing,
New York, which is here y mco%porate& by rglperence herein im its enstlre%ﬁ. T0d135iTHe invention thus
encompassERCHE bR IAtte ChltERRcEREE R IR i astisrialsyipistheasdstiated with

first dose sidgrigitieis bihd armminimizedexiciiassociated wjil-adninistiatinnsoéaw-aantivody of the
invention by15%§ cing or eliminating binding of the Pc to one or more FcyR. Such CD3 binding proteins
comprise a variant Pc reé:gon having one or more amino acid modifications, relative to a wild type Fe

region, whef8#84aid Fe PEYEH Fitss BEHSREE froehampasp dre thesa gide-t§ECgM 21gD, IgA and IgY),
class (e.g., @&Eed@nct dgBScross-iinking between T lymphocyies and Fe receptor (FeR)-bearing cells

through the Fe portion of mAbs, including for example, OKT3, resulting in activation of both

cell types (Debets, 1990, I, Inununol, 144:1304; Krutmen, 1990, J, Immunol. 145:1337, each of

which is hereby incorporated by reference hersin in its entivety): 1) anti-CD3 mAbs did not

stimulate T cell proliferation in vitro, unless the Ab was immobilized to plastic or bound to

FcR+ antigen presenting cells included in the culture (van Lier, 1989, Immunol, 68:45, which is

hereby incorporated by reference herein in its entirety); 2) the cross-linking of GKT3 through

FeRs I and IT enbanced proliferation in response to IL-2, in vitro (van Lier, 1987, J. Immunol.

139:2873, which is hereby incorporated by reference herein in its entirety); 3) proliferation of
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cogmio7an isott , S200060/ rao2a sues 36 r A2) OF itialass of immunoglobulin molecule.
TheltmodmcTauf%o rt eliminates binding of the Fe to one or more FcyRs, relative to a comparable
wild type Fe region. The modification is typically an amino acid substitution. However, the modification
can be an amino acid insertion and/or deletion. Typically, the modification occurs in the CH2 and/or-
hinge region, gitewntivels plrdingioLER 9 SR MAGE RS, con e Felrsuanenminated by
altering or eliminating one or more glycosyl groups on one in mg?él%e regions. Fe gcfygosy’/latlon can be
altered or effiWH&idashatRsEtiverRhbr- 1P the) A iNsrliseiripmice ofgi(R0sfRameah be altered by
producing theFxin seetdhanisdeficenidbeosidatambe: g:igheed il calis)svalisninated by

deglycosylation en es or an.aming acid.medification that alters or gl inat lycosylation site
(e.g., the N@ZQ‘E??F” g?y(/c g?/?a‘ﬁ%snlesslstemgtcr%glllt?g%gi%‘?-‘%%ge|n e{e@ﬁ?’ cgyﬁbgir%ﬁi% binding can be
measured uaiEipsteignd &thdd sansiihnagnatdbebtitriayadiicert Br&imetiasdhtpbdies of the
invention argctRtisopastictipyduseibeT ause, Reybauerseeraed SR MM 40xait: ¢adsed by
lympholcine r?&r‘i@%ﬁr cytokine release. The affinities and binding properties of the molecules of
the invention for an’FER are initially determined using in vitro assays (biochemical or immunological
based assay&J%nown irtidnaveFbeeitarniiA griborsRbpt elsadisn gsiosiatep witfigasineting of an Fe
region to anrkeRunciuEiAgHRUHBatiiMiteeiash b3 Avassayh Siiaca PSR ORI ESRRAAEE assay,
immunoprecjpitation assays, (See Section 5.4). Preferably, the bindi operties of the molecules of
the inventioﬁ{%}?&gs%n%ﬁ%%é%ﬁrz%%%ﬁ msg\}%f?gnfg} ﬁ%‘i%ﬁ% Xe;{sﬂggﬁg r%xf%%dtpérrcrgll% i?]néis &S hiore FcyR
mediator effeerer csli apeiabnes (Sbe rsweroisigye pifeas srpretaredus thboaiknentssthelaivdlecules of
the inventioardave-sigatiar thinding AroReibiasbinoyiue TIRAs sk etvasihpsewgseribed and disclosed
herein) as thcl)se in in vitro based assays However, the present invention does not exclude molecules
of the inventiGh that do not exhibit the desired phenotype in in vitro based assays but do exhibit the
desired pheHt¥8fde in vivafOOTEETesRéE atlbtars podh SEIERckrrTEnbeined Biidiaslsis an integral
_membranle @h\ﬁaﬁﬁ@t@gaéa%agwmwif@émﬂuiiﬂoﬁpmairmgiaiﬁgdt@@o&ag?@tc@m lead to -
inununoglohulin-re omains, a Si embrane spanni omain an intracytoplasmic
domain of Vi b1E IO T e R e e Ao PRSP Bl (CD32), and
FcyRIII(CD I8ypene hf dxrabiibesdtensive homology but are encoded by distinct genes. Both activating

and inhibitory signals are ransdugeg irough the EexRs following ligatn, These diametrically
opposing functions result' from treceptorrsoforms. In general,
the binding gd@gomplimeian bedmaiadtad eyiRbdeayRH Anansldssadditiyresilts dcactivation of
downstream substrates (e.g., PI13K) and leading to the release of proinflamrnatq edjators. In
contrast, e R Al By BB S SR o5 S TS of WO

2007/00906% &Rt fodySHiXieoieinds. oithe iwbEdkp dyphés phrgReVndditiZagds8b6e (SHIP). SHIP
hydrolyzes phosphaisesitobessengers rlpagedvasa cansesenoeofEgiiR Istpediated:tyrosine
kinase activati sequently-preyventing the influx of intracellylar Can. Thus crgsslinking of FeyRIIB
dampens thé{%{{{\% w%g"r%”ssﬁéf?{ggtoyggyg%ﬁgt%#gﬁ’ Prll%tft% 5 c%i&ﬁé%%%%%ﬁé%ﬁ?és [00138]Methods
of measuring liphokireprodudith Trnaselsiine feffast arE RroinsrandiroifiheNnE® art and
encompassed-hersinsEnsexssupienRywigineseleasaednay. hesmeasured by.measwingsecretion of
cytolcines in¢ludin ot-limited, to, TNF- CSF, TEN-y, See . US. Pate 0. 6,491,916;
Isaacs et a|,,?'2t|6‘8{'j%§ﬁlé3§ %Lél{%}gg%’%6?%2@%?8%%%%?%%%%%%%%%8% ieeaeﬁér'é?r% y reference in
its entirety Lipaphelchie hidatiaibn thaly b8 mBgstreaypchddsdhhg SécRaitiadet fjmphdkines
including butget limiteddodnteriewltis, Patl 2., Iotrleuldinddllr4): interesdcinGdh -6} Interleukin-12
(IL-12), Inter in-16 (IL- PDGE, TGE:a, LGE- o ANF= 13, GCSF, GM-CSE, MCSF, IFN- a,
e R G B0, CeaAEsLae (i o hatatoloay, 207

TEN- fa, TF or example, see, Isaacs },qh euma 724-738;

Soubrane et'&Pukpo 93! BIG8H, Gl DrwiglosBak-Htof oRteH iR inesstptiratieh fidkeRY by reference in its

entirety. [00129}As4st) heeaincdherder m itFeriegipand RHSe ATy Wehe af-Ferminalregion of an 19G

heavy chain_Al ungdaries y sli E;tl . the hu nap.| rhga;_ clr}lain. e region is
aN?]E‘gr‘gg&g%%% 6?t§’§t Y A is%é‘%rbdg’l_nﬁlgo&alfﬂ% A cv\f?ér 0

defmed to stretc e carboxy termin e redion of an IgG comprises two
constant dorf&ifFs’CH2 and CH3. The CH2 domain of a human IgG Fe region (also referred to as
"Cy2" domaipspsginAlly extendssém tavantiiopasidss 2adntdiasiiaoiaeitndddec o Chieidemant of a human
196 Fe regiansualic exiRads Bom Aing aaidadds .o daf ikt damaliisaigye Jp that it is not
closely paired with another domain. Rather, two N-linked branche carbohy rate chains are interposed
between the two CH2 domains of an intact native 4¢gG.



[00140]In preferred embodiments, the invention encompasses molecules comprising a variant Fe
region, wherein said variant Fe region may be of any type (e.g., IgG, IgE, IgM, IgD, IgA and IgY), class
(e.g., 1901, 1g02, 1gQ3, 1g04, IgAl and IgA2) or subclass of immunoglobulin molecule and wherein said
variant Fe region comprises at least one amino acid modification relative to a wild-type Fe region,
which variant k@ regiomdoes.aat-hind. any FeyR. as determined by stamdardsamsaysisnaqwn in the art
and disclosé&%@’?é’%}%‘éﬁﬁ\%ngéab?ccgr%pﬂa};% ézlr&%% ecu %“é%%ﬁﬁ%%‘%ﬁ%ﬂ&‘?ﬁﬁ%s &IHERSN. In a
specific embBdiine D nelppretistetisretls e moizmsiy modiirtatirastivivictf Svaiisiatinding to all FayRs
comprise a sebsifiitiRaRROBIHE2EBith Rhenalan el fwHlsiiiticaatnosition: 238 with
arginine; or.a subsgitéé'&' crgﬂa\tbonods%tiorg% 50 itré &I&nln{igg}el;eg)srt'3 bsub titytion daé}éos%o%ZGS with glutamic
acid; or a sUDSHTUTION At position 270 With Alanine: of a substitutisH at Poditidh 270 ith asparagine; or
a substitutioAcdripshrat o vl pzaipberel blacdiftieltion at position 297 with glutamine; or a sutPACtittlitir
p2oTion 29¢wgdh phenyitakaniag QnessubsiULIRN A RONIRRLASPIUHRIRARAIRG; @HA substitution at

position 299 with any amina.acid other than seri threonine, or a substifution at pgsition 265 with
alanine and’a ’BS%‘?%W%%%%%T&X?%&% %?zeﬁr{s %&figtnggft §§gﬁfi%tn %@%v%ihagle ‘iﬁ@f 454 at position
297 with glueahiéoe. et leesusstitetissstPositierstiesvaticaiitathiet duie 216 atlpositn 297 with

alanine; or gegil3stiionAbPRSHALOSNER-0luamic.adidiandat PASHORLAGL M oliamine; or a
substltutlonz%%)%ﬂgon ;2)4 MQS@QV% r?%% %Dﬁ})oa?l égsgﬁﬁ/? Wlfthaglggg)g% d%r a qlg ‘fﬁ%ﬁuu?n at position

234 with alaniné and at position tamic acl 4 RotHEr BifthBdiden 8He or more
amino acid Ai&difideab Y whiitirhBolis i bmdibly et FRARs edempr il ccatitmnaiibng of et

modificationgiisteehhersinRrcambinationsabihemadificationslistedheseinwithyany that may confer
null binding to CD32 D32B and,CD16A as determined by the methods disclosed herein or known
B OB AT B S0 RO DS A TR e 1 PR P

to one skilled i e ar?. mpasses metho 1(T-:‘Iiminating at
least one syihfBigeRsHoerted Ryithcitstyosteaiths wifeideas A0Patietrestridlor ariminm2hacgtoxicity

associated with ssainistsation, ot pasasik0LY:a8 ke nventiomepmisingrdminisieringan effective
amount of ope.qrmore anippdias of (e nyenton, dige methiods of the Invention.educe at least one
symptom associated with cytofdne reléase synci’rome including Ut ot finfitedts ﬁg ever,
chills/rigors hersarrickl-kremoio prickdiiontigt diarphiar ebbiohivhel peihodiraldige, muscle/joint
aches and paiRsnanc.gRAB Blized WepERRSH-H GaHR) erohofBaRiS ilRvation pRgompasses
methods forgeducing ableagtone-symptom aasediated ik fst dasg side clfegt andlor minimizing
toxicity associated with administratior of an antibody of the iNVention €.g., minimizing at least one
symptom assgeiatédsivitiiegtéiine Telerdead i tiromierse bitm iyt iminisresnig arresidetive amount of
one or moreygyitibedinsHf thednventien, whereinsals reduotionis deterpined relative to that
associated e administration of a.simjlar amount of. murine OKT3 by an jn vjtrg or in vivo assay
described h rEéQiHJPO( kng%na?ﬁ%ﬁléeg%? r&i%zixf%’ee %?gégéﬁ |nvu§ﬁf%eﬁ%g§zbé%gfg)raa¢1%odies that
irnrnunospeRHREIdsi gl 1e) BEEFPpERre SRk rfEPEive BERtariged hal-iifata Wovireparticular, the
present invegiignipyendasantihokasdanimarinespaciically: Dindito aeRaRalyRaptide which have a
half-life in an_animal, preferably a mammal and most preferab human,. of greater than 3 days,
greater than@ﬁ%@gf %%e%tlenﬁﬁaoﬁi f%& c%nmys?%l?g%lraﬁﬁ grlgﬂa{et{gra1 t éjl"s’l qué{%g%%g%gg &f ‘ 1an 25 days,
greater tharFSUa)s 2RHenteleIris 85 e & Sle graatier FaraDHakoriemsasienes Hilys, greater than 2

months, greaielar menths grepteriramsdaentnedaegre aterdnanch mevies RA1431L o prolong

the serum cireuigtion.gfantihadics (e g menaclonal. antibodics, eingle chain andhadies and Fab
fragments) in vivo, ¥or example, inert polymer molecules sueh as high molecular We ght
polyethylen&ghyeSHEE By Eas Bl taBreir 8 oh e aiEd g st o rAVO 2800090641 4. E,
-E-niwPCUUS 2006027386 itheuhatnunitnetionabtirkenaithesdisoughisite-apacific:conjugation or
me FEU to tjle,- -termi he antibodies. or. vi silon-aming groups present on lysine
residues. Li%le%g?%r%rrléf%%% B% y%%?en?g%??\% ?%%%fg%’ ﬁi’]ngtqf’easu {s #10%%}?1%? 0SS of Ol%flc?gical activity will
be used. ThEBIEGTER BRCBFIFRAIBTRENH ClgeaR RuATBrEa ks BrydupAtE-SIATasssPectrometry
to ensure praieinche g dtanoiRtGratoteciilesytokinecantibadiasrdd breastedilizé wan be separated
from antiboqdy-PEG, 889&?%?&%%@5%%92?%@5&% ion-exchange chromatography. PEGderivatized
antibodies can be tested for binding activity as well as for in vivo efficacy using methods well-lcnown to
those of skill in the art, for example, by immunoassays described herein. [00144]Antibodies having an
increased half-life in vivo can also be generated introducing one or more amino acid modifications (i.e.,
substitutions, insertions or deletions) into an IgG genstant domain, or FeRn binding fragment thereof
(preferably a Fe or hinge-Fc domain fragment). See, e.g., International Publication No, WO 98/23289;
International Publication No. WO 97/34631; and 'U.S. Patent No. 6,277,375, each of which is
incorporated herein by reference in its entirety,



5.12 Antibody Conjugates [00145]The present invention encompasses antibodies or antigen-binding
fragments thereof that immunospecifically bind to a CD3 polypeptide recombinantly fused or
chemically conjugated (including both covalently and non-covalently conjugations) to a heterologous
polypeptide (or a fragment thereof, preferably at least 5, at least 10, at least 20 at least 30, at least 40,

at feast 56, gwmm aeash E0slizast 90h llesl 20,0081 egst 10Bcomiuasamino acids of the

polypeptide) to generate fusion proteins usiof necessarily nee TBSBeaaﬂect but may
occur throulyRfifREpassde e et pspuinginraethptisddhe sonralidsecutokines tagge HatBrélogous
polypeptides toop Ak |ﬁ“‘5@urﬁmﬁ5té&e@1e£@@|§9mﬁﬂ@ﬁaiﬂ atFe-OF T MVINA, Vuflaing Ql-gRRUgating the

antibodies %@%Qg |f|c for rticular cell S ace recep uch as, e.g., CD4 and CDS.
[00146]The presentgl]nv%t?l%on 516 e%iompa%s%es AnthoaE ey CEET n%ﬂﬁﬁﬁ&mm thereof that

|tnmunospd@rﬁe&iy%|Hd5tdfal@ml§$‘éﬁtmwmmkeﬁ@eqwéﬁ@eéleemhm peptide to
facilitate pusiiaatiemtm pfeﬁeraﬁa@m@aiareﬁtanfr@maﬂﬂ%amimd@eig&e&&%%i& a hexa-histidine
peptide, su rov1de in a vector G 9 Eton Avenue, Chatsworth, CA,
91311), am%;c}gl% E%frtéggrharﬁmm JaFQe&comr’fjajle@rc y%%va H%)?I;)(—:P ’olg%gctﬁﬁteﬁbﬁlft@%%tz et al., 1989,

Proc. Natl. A¥&: 15@|ﬂ@9&@63892382141€\wﬁkﬁﬁ ENerdh peobiporaradibyréférericd eydiann its
entirety), foamstagseglﬁmasbtﬁ&dm@up[evlﬁg&quﬁﬁfﬁe{y&ﬂb@lﬁgﬂﬂamg@MQGOTH%@ otein. Other

peptide tags_ useful for n includ ot limjted lutinin” tag, which
correspondz to%n giﬁ?tope %;/a El%& Sr%g %’(ﬁ% ﬂgﬁrﬁ té‘?ﬂz’l é’H‘thgR??f@rﬁg% gf@’ﬁﬂ?fﬁ@%n et al., 1984,
Cell 37: 764?@@%%@#@6@@@*@@@%%99&%@9% ﬁéfezénb@heh@r&mu@@pg/mm)eamwe 'flag" tag.
1oo147]Thaw@sgrﬁgme1@§mmﬁmrmmpamabp@%g;aﬁ antigen-binging ,agments thereof
that |mmun9b CIfIC I% li)énd tola C%mpo?xge&b?ﬁe ted to gﬁw which has a(fotentlal
therapeutic benefit. An ant Iay P an AATgan biRdg ra FRERPther @8 harTHitAtAE tifically binds
to a CD3 pdi§eplisetifmgrpe %@&?@Qé@éﬁfﬁ@&hﬁé@p@@@wﬁ@y@%@s@bﬁemmgﬂmg a cytostatic
or cytocidaleagigit, res ageabshichyhasiadetentishileppe utic Benefit,or fgfﬁg'f%%&b}iﬁ metal ion, e.g.,
alpha- emltte{)s é oxin ortg%/nogoxm a%e%ht |B§:Iu alan %gcﬁnt that is detrimental to cells. Examples
of a cytotoxin or c;‘/%% oxic agentinclide FBGt ard Hot ifteH 10 BERif-38 S LMBERYIALHFB, gramicidin D,
ethidium bré?ﬁrdéLé’rﬁétﬁiéLﬁﬁtm@rIiFIE'(é)p@mHedqwméesthewmnémﬁde}wnblasfmm@m&kh|C|n

doxorubicim&@m&m@é@d%&hﬁ@ﬁ@fﬁ)ﬁ@iﬂ@@ﬂ&ﬂ%ﬁ%@ﬁ% HHDERBRY 6i1n apfingmycin D, 1-
dehydrotestg e(? % cocrtlcmdgm\grocae@e te%r%calne lidocaine, propranolol, and puromycin and
ereo

analogs or homolo TR RTINS 4 DSy & A S B R oge, but are not
limited to, aftfifiee %ﬁﬁ‘é?&feﬂ&“ ?ﬁ@tﬁ&@@ﬂeﬁeﬂrﬁéﬁ?ﬁ’pwmessmmu‘ammefﬁdymmne

5-fluorouracih@lecasbazineys ﬂkkyb@ﬁm@g&gﬂ%%&@&%@e{%m% a@H ghiergmpucil,
Iphal dI CCN I t dib tol,
revheln s SN0 g e CRUL pesree By domonarvi

streptozotocin, mitoraycin cis mine platinum
dau norubch@Fﬁ?ﬁ‘@]Fﬁimﬁ%ﬁW ahaedpkérem ‘e%ﬁyteam& éﬁl@gs(@ag aletat A oeipdi fr¢formerly
actinomycinjydaeonycin lmm@wﬁm papghanthsanayeindAMG) land ANttt agertsLe 9.,

vincristine g ?e\@’@ sting). [0 §le5 Hﬁer an antlbodd%cmb ?tlg n- b| d|n ra me t thereof that
immunospecifically bin st0ac de may econjuga 15’ At or drug

moiety that FREURESIS T@llﬁ‘éﬁ%’?ﬁ?@@iﬁé Pﬁé@h@%@%@%ﬁﬁ:ﬁ Was/@@ pmemw pherapeutic benefit or
drug moietiésarmtntdauecnastinesbas ioligaio dassicalshemisaidhersRemticagents. For example,
the drag mqigty may be gprotgi I)ﬁgﬁp sse sm a desired biologjcal activity. Such proteins
may mcludg:ge%or exa I(—:taila"i()%lﬁ gjgﬁas ag’rw nA, ggu odrio S%ugltgkﬁsu i eI>”/§r‘ier|atoxm a

protein sucl’?ya@t{ﬁﬁdir ﬁ@ﬁ@ﬁ@?ﬁ@@”ﬁ@h@?ﬁfﬁfall@mmeﬁf@mﬁim@(ﬂtmrqgﬁ}emrve growth
factor (" |v|Gaa)mpiamewmmebgammﬁa;&aeﬁee&&@@ﬁmt&euﬁ@m%m&% AcdhvaiariciPA”), an

apoptotic aggg{ge e fNT 3 anlhllfo pe,ssatﬁmo??l 9955 g} ent.or an anti % nic tﬁl%e%% {,; % angiostatin

or endostatin; or, a bl0|OgIC response modifier s or exam mpholci

interieukin- f%’rﬂl fyom §post 3 ne@ny . less %ﬁ@%&@%réﬁﬁ%@%@l@ﬁ@éiﬁ%ﬁﬁgm&% 'GM-CSF"),
and granulqegyte, chtanytstiniylgting.fasiakf GrESH Ha/ol, aﬁgf@ﬂi’i&h{aqi@h{&&lesﬁ Eﬁéﬁé’fﬁbbﬁrmone |-

000712. OZ(ggtélémlsgﬂggq%c&% @ﬁm%@e&tﬁl%&tﬁ%% Hg %Ell g’ilglwg 3723/% 6 VEGF (See,

International Publication No. WO 97/33899; Internati cation 1; Takahashi et
al., 1994, J2FHhohBE T8: 15572022 De/ral fAriss 56 7Re v IB e RS 2hpes QQM@SG%SpeCtlvely
each of which is hereby incorporated by reference herein in its entirety).
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[00149]Techniques for conjugating such therapeutic moieties to antibodies are well known, see, e.g.,
Amon et al., "Monoclonal Antibodies For Immunotargeting Of Drugs In Cancer Therapy", in
Monoclonal Antibodies And Cancer Therapy, Reisfeld et al. (eds.), pp. 243-56 (Alan R. Liss, Inc.
1985); Hellstrom et aL, "Antibodies For Drug Delivery", in Controlled Drug Dellvery (2nd Ed.),

Robinson o4 g A2 55 RKOEAEKKCLel Narl 9501 31 f§ Of Cytotoxic

Agents In Cancer TherggééARewew in Monoclonal Antibodies '84: BIO| ical An Clinical
I

Application&SHiHEY P%/éﬁsffo’ﬁﬁbﬁ“fé BYBY ok thangk %%Sq:x"ééﬂit R aLETHORE Blospective Of
The Therapeutis tiseauREdiptabe edrdntibady hp/Sdncesstherapydt, IB0Monoclonal Antibodies For
Cancer Detggglion And Theran, BaldWihRLAl e dRhdR oPR hOLRGAIAMICHI8SSARRD): and Thorpe

et al., 1982, Immunol. Rev. 62:119-58, each of which is hereby incorporated by reference herein in its

entirety. [001S GAR-E SR SRR AE A BRGER G Pl B e TR ik WeshiiaRBE B fically binds to a
CD3 polypegtideicandmeotonjugated doa stoond-dibadibtdfaineidmbiidd byt ete sbeanjugate as

described by,5egalin by PalentiNg: {50980 MM&%&B%VQPf&E@QbBE{?U&@Va‘E%?{eme in its
entirety. [00151]Antibodies or antl%en inding fragments thereof that |mmuno6§£)e0|f|c iZI%//blnd toa CD3

poiypeptide®RTHy e At lRddrerss %aﬁbaﬁgbw o 4ratpeati ebes BP0 %e 987 BhaWaritieation of CD3-
immune celisiseclatast T0ellst Suehtzolid7Stp poksinbhid e odsu] ateanabbimitesbtoxgasshoellulose,
polyacrylamyga, nylQ.. BB&X%EW@” S R VIV &%@r'%?lé’e[s%é’ﬁrﬁwf Qﬂe%’ﬁ&%ﬁd@cﬁ? and

Therapeutic Methods ?R%’} present invention is directed to therapies which involve
administeridiFE BB ﬁgafﬁ?ﬂﬁéﬁ%‘% S et deaT 2RAt. 848%- éﬁ%ﬂ?ﬁ(ﬁ@ttwgps/u’fﬁ}éﬁ’%?é%rably a
human subjecikdarapraveriiignéreating, prokinaliorating dtutbiszig aescikatesaiiane or more
symptoms thereol, [ HarHclal. &@I@@ﬁ%ﬂ&ﬁ@f@ﬂ&%@ﬂﬁc% aEaddR etAPIERAIFR dayalve

admlnlsten%g%CDB binding molecules, particularly anti-CD3 antibodies, more particularly humanized

forms of OKFSTRAHHYE ELHBShSIRCAPIEIABCHIT 9 PeTEEbiRs e eiiee Fefétably a human
subject, for fuleweinting, diedtinextion ahoetiorating dnesof maere-SYPoptoinsipidisbetesctizedottii.P 16

reg4ﬂutO'mﬁ&é@%&t@@@dﬁf%éﬁ@&%@%&f@%&%&%&ﬁ@%?& “Q”&Q’ABQ{PQ?J&%?%R%@% molecules

of the present invention include, but are not limited to, alopecia areata, ankylosing spondylitis,
antlphosphéﬂﬁ&%‘ﬁﬁﬂn@ﬁ%ééﬂffom}@%a@% & &%%&E@tﬁtfﬁ*}ﬁ'rﬁﬂﬁﬁé%@éﬁsfég@{ﬁ {istadrenal
gland, autoishosuh@fhidmolydic dneriafoRl toleam diterhiepiatitj s RatodmmauBsddOphdiiserd orchitis,
autmmmun%%@&@@%%&ﬁ@e BRhcaEs,diseass. BIlaUR REmAN 'Q@fgmcgmémg&%%&e“ac

sprue-dermatitis, chronic atlgue immune dysfunction sgndrome CFIDS), chronic inflammatory

demyehnaﬂﬁbﬁ?&’i%‘@ﬁr@p@ frypt SRt A8t L& s R a?tﬂﬁ}'ﬁﬁh?g‘&?é BIREIST syndrome,
cold agglutihisschbeasel @idhelBidise &sa;cdisouitidupiiszid sse ntialomixgdidryog deuskneamidy

fioromyalgiasfibramyositis; glomerslonephulis: ' @vesdissese. Guillain-Barre, Hashimoto's thyroiditis,
idiopathic pulmonary fibrosis, idiopathjc thrombocytopenla purpuraéﬁTP) irritable bowel disease (IBD),

IgA neuropdfify3 ]uvenlleI%?ﬂ‘i’m% TReE P O RS e R RS RIS 'S 4idBase, mixed
connective tiskuentiseasessukiplecssgiencsis; yperd inrimmsae desediaticediabetesifellitus,

myasthenia grayiss EMANGUS ViHdRHE-REINERKSRREMIARONARI ISNeNRs & RAYF RramMIritis,

polyglandular Sﬁ dromes polymyalgia rheumatica, polymyositis and dennatomyositis, primary

agammagloBinBhig. %ﬁ?ﬂﬁrf%ﬂ%f?%’ﬁ?ﬁoﬁg aB@EVé’%Fél ﬁgévﬁéﬁd Wﬁ?lﬁ%gaﬁ%?ﬁ‘élﬁﬁﬁ%ﬁ’%nomenon
Reiter's syndrerielaRhaumatod sxithritiss sardoidosisy solerddennaytBHigreis syndrome, stiff-man

syndrome, sysigmiG s ENANAast S, RS- OIeT B, iRkAYAURTE S l6TRtAl areristis

giant cell arteritis, ulcerative colitis, uvejtis va%culltldes such as dermatitis herpetiformis vasculltls

vitiligo, and e@é?f‘é‘?% g’P&H&ﬁ%ﬁ%&r&% LISt GiFTER TR (RS0 HEPE A AR O AR A With an
inflammatorglmmmﬁeéﬁm@ymmewé\tbﬁaptm%éﬂb’wh“a}tawd@m%idewdmmammmane disorder

and an inflagamateey, fisOrde: '&I]g{(g,f,gr,g Semeaptaimmune disorders may also be characterized as
ianammatorY % g)rders xamples flammatg D%dlsorders which }%ﬁ?&@ prevented, treated or
managed in'4¢¢8rdance Witi eéf?ﬁl FERAbAPRE RS ROFiATRY to, asthma,
encephilitis, inlfarnhvatonjbioivell disvaiten throlersidistractbeet pliimarieas Hisaase{C@PDY; allergic
dlSﬁrderS fm@«gyatlt&e%w@mé%f@wmda%%wug@&wmp@myaaW%%@%@w/iﬁ@h[)Opathy
arthritis, infl ory ! steqlysis, an nic inflammatio ronic, viral or bacteria
infections. ESAMPIES 5 C%Zé%t% %sgc?%gtglrsaﬁv %Lﬁg% glndg rllrggég RSVt FTe

compositions and methods of the invention include, but are not limited to, plaque psoriasis, pustular
psoriasis, erythrodermic psoriasis, guttate psoriasig and inverse psoriasis. 5.2.1 Diabetes




[00154]Type | diabetes or immune-mediated diabetes mellitus is caused by an auto immune response

in which the insulin producing 13-cells of the pancreas are gradually destroyed. Destruction of the

13-cells is believed largely mediated by CTLs (CD8+ T cells). The

eari7026007u/s00"906, 44PCT/U82006/027386 seaseitermed insulitis, is characterized by

infiltratien-orlgukooytoesiat iate tc?sh h, parrcvezlie deflaenmation and the
e S e S STk bkt or

615 &
release of anti- 3-cell cytotm cant|6C 3 arf sta es of t ase

misdiag nosé%%@éﬁ?ﬁb%ﬂ%y#ﬁ?ﬁﬁh?é%ﬁé ﬂﬁﬁé?@s’%ﬁﬂ@éﬂ;ﬁﬁf&ﬂﬁ@ﬁ@ﬁ?ﬁﬁ atteei96%s 80a0kewt the (3-cells
have been @mrﬁyﬁanﬁﬂe@mthwmuw@meam@%mmﬁ% ARt RSKIoROt recover to a

significant theref re, Qnce nical symptoms occu the diabetic is ngrmally insulin
dependente{gﬁﬁi Insulﬁlls garrem% oh{y%arzr{\]cfg‘?al t‘h{erapy r%%&i‘ﬁﬁd“%ﬂ%%? &6t type 1

diabetes. Ahﬁ@ﬂ@w%%mﬂ@&%ﬁ%ﬁ@é@%é@ﬂ@@ﬁ%ﬂ@@ﬁé ﬁmeﬂﬂgﬁc@;@a@c ardpeyfS5B3hin showed early

clinical prorejggeineitisy tigatmen eAityRe 40ighRlesehe:RAIRERARGHAND &e&h&uﬂmm as with all

general imm nosu sants, their rolon e ewas assoc anu f severe side
effects. (00% ‘pe%f %e%ln@en?lon iAtAE o co%té‘at 56 es‘?ﬁaelgn‘éy sdhd 88 88PHithods to

sustain/protésthe m@b%@%mmlwfefp%@mﬁﬂﬁemmmemﬁ@@f aseatremdt. In a specific
embodimenﬁlcagatjygtagdaﬂm}ggﬁgherapy is not used for the treatment of acute diabetes but rather to

prevent pro |on of the ase in recentl ual incl dln en diagnosed with
juvenile dla (See I—?mr(()jlfa ot t?‘ ﬁ% ﬂ%es %‘%7‘8 ?g ﬁegus %%Sffment anti-CD3
therapy is u%@dlwﬁ%ﬁw MM@%@W@@%@MW@@@M@W&@CW@% honeanigedividual in the
Sarl?e p0puIaitwac(isse{?e@arﬁ%u&aes%@%ﬁ@ﬁ@@émb%g&gﬂeww@%hgs dgscribed herz'n
or known to.one.of ordinar t. | ther embodime D tiho rapy is use

to maintain %:Qanbs%{ 3 cé‘ﬁlﬁl}d %ﬁn p ea %%nansgﬁ%ltc alc?lﬂp ?‘gﬁf’ﬁ%{% &%I’F’functlon prior
to, during, a‘fﬁ:@ﬁeﬁﬂf@?&ﬁgﬂ?ﬁﬁaﬁb@a@%s‘%@d @yqﬁ@mow@mmm&mm@mmod known

to one of ordiaaw@kithieatha;&ﬂ aﬁwmmma@@m@m@mmm%@ma ial (DCCT)
research grou has bllshteec(gll1 1t6he onltorl ercggta %C? ated l‘é HAI and HAI
c) as the stan aro?%or evaluation of b cyon Hgle 8 &
329:977-986¥. . AlStHiH e/ &), c@h@mmﬁa@mw}migﬁmm@mc@cﬁémmésm/@@ﬁesponse,

hhypogchew&waa&bemnﬂﬁa@%m&:a&hm&sdfa&maék@ass mgeﬁ NGO Qr, ﬁgl@sﬁolllsh a
therapeuti eneta 2608; Herold et al., 2005,
Diabetes 5}%9 %gf’%é aﬁgég%a?p e %q"l\rl%ﬁ?%%%/éé\égg LAY %‘gz reseérblhaﬁr% etal., 2001,
Diabetes 50%@3@%%@@&%)%@&8@@9@%@@%@%@% ihaapetingiin values at 1
and 3 minutascpasa @Iﬁomiﬁ@iﬂaéﬁdlﬁé&ﬂm&@ acearding teiisletGelt AntibeshiRagister User's Study
protocols ( Bin 9 iabgete 45 1720-1728 an ulloch et al..,. 1993, Diabetes
Care 16: 91 3%5%1% éﬁre eli;ér‘?c%% %]eclgngﬁhn Bﬁuhcor%org eg%y$ef)errrel% ngreln in its
entirety). weezaemo%mpfe JODEITIFIREIR oL HOP Sidsis - 180187 IPgokasikis a chronic,
|nflammatorm&m[prﬁhf@rgtlwshjg@|m@%ﬁ@%@l@ﬁ@@@ﬁ&@ﬁ@%@ﬁ%&&éﬂ%ﬂ@nefa' population
with men and \{veﬁ affec d @emq) | Ny @ers ()N%V'tghncé . et aI 1 n%re*t%/g)lm J &SDermatoIogy

135:533- 53‘91 |s h r |ncor orate y reference herein N IS 6 pprOX|mater 150,000
new cases @’PH@&%&?%F& &G%&Yé@ﬁ@@ﬁ%ﬁéﬁ%@@%@a@&?@wﬁé@%@%w (Stern,

RS., 1995, Resmateindit. aharmzxgrzeggm@a @ﬁaﬁebmncorporated by reference herein in its entirety).
The most ¢ n type | hronlc e ¢ ndu n_is chranic for many
ﬂgﬂg’ﬁ ?}Be”g&g éaa% q%eaﬁ to a 18 %‘

)
sufferers an sists 0 remlssmn and re a se uring the Cotree of the disease (Ashcroft,

D.M., etal, m@%?@mmmb&ﬁa%awés@ammm e, doskey, sheep, rabbi

goat, guinea pig, camel, horse, or chicken). Preferably, the antibodies of the invention are
human or humanized monoclonal antibodies. Human antibodies that immunospecifically bind
to a CD3 polypeptide include antibodies having the amino acid sequence of 2 human
immunoglobulin and antibodies isolated from human immunogiobulin lbraries or from mice

that express antibodies from human genes.
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[00158]Psoriasis is characterized by indurated, erythematous scaling plaques most commonly located
on the scalp or the extensor aspects of the elbows and knees, but may occur at any skin site. Present
treatment options currently available for psoriasis include topical agents, phototherapy and systemic
agents. Topical treatments are first-line therapy for patients with mild to moderate plaque psoriasis.
Systemic treaime ddsegeperally prescrihed for severe es of psoriasisawhsrastapicsd therapy is either
impractical %{?[}l%“éffécti\)el. rﬁ%?%fﬁ‘e& Fat%i}t %%853%%%%:@8@ BitheP ARHPTHT EFhBination with either
topical or sysesashewdfe Mspiiis itimetidly oraichestiireddsireativion Mdptispesif: astbwiitedayith severe
side effectspMpstint thediepical Rasmiscayaiabieijprihe-eatlentafpsoriasia edssociated with skin
[ ' Ashcroft, D.M., et al., 2000, J. of Clin. Pharm. and

irritation, toxicity and possible ¢arcinogenicity (A

Therap. 25:3&%‘.’{}[358?&%2% ?/{aei?ﬁ%eg??ﬁg %%ﬁégﬂ%s(ﬂ%?S&%tﬁ@lﬁ%\VéRﬂW@?% ¥¥liated with short
term rislcs sushoasnatssisl| &tion, snRiSepubErgtivnnid OrR8adaE heVan A BRI PaN Q8 MsH & dohg-term risks
of actinic keyiatpsees Rrematuie.adeinenel dheskin.dsreauianpigmentation apd ggiiamous cell

carcinoma whjc reported i rter of patients (Stern, R.S., 1994, Cancer 73:2759-2764, which is
hereby |nc¥?&£€§&%%%§§%%gg%n%§r%u %Si%? ié%]tﬁ’ealﬁ}? @é‘ﬁ\?éaégémlaﬂsﬁ ‘43&Gciated with
adverse sidé>eKet82 amtimd stéreisrastaifableptoame bneritpatditsinlin faritdar, methotrexate, which
is considereggsype the 'gpld,siapdarehion Heatnent ol SREIeRS AHASIS, SRIIES:8 Liskinf fiepatotoxicity
with Iong-ter%(#ge. In ad%%tl;)gﬁ itis [%conlamgegrﬁdqd that%%%ege%? have a liner bi()),\‘zsy erformed at or
near the staft of eALhPHREIEhE TSGR SR Ko AR TR A L TR SP K BRnigk, H.H. et
al., 1988, J.@Pirelfwentitic ek @f Bexiatto latpsomtichdskacreb (eitidodp Giafetabyigaference herein in its
entirety). [0 When patients.ar vided with infgrmation.regardi ssibl verse effects of
the currentl;c/}%%ﬁlefgl%}%ﬁ}g a%?g%sl?%% gi%\ﬁa%i’s?\{\rﬂﬁgsﬁg 0 t?aan C 865%??33 ﬁr}/%é\?vﬁrs??hag 8%%&??% rather than
undergo treéﬁ%ﬁéﬁ&'k@té@m@ﬁmﬁll@mtmé@\ﬂ@m@%/aﬁcbﬂa‘!dﬁaﬂdﬁfdiﬁé‘l-321’3‘?26)21@@1030A0,0rlIIiehgetin

ir}ctorp?rate@rgaotﬁtﬁﬁ,r@paﬂt%@d% ﬂ&ﬂﬁ&%ﬂ%&%{ﬁ&ﬁﬂﬁ& b%&agigé%/ﬁ%@ 5@W@kﬁ§§ﬂgqf?§tter Tet?ogs
of treating psori \an, cyrre erapies 0]Use of the ipvention jn the gontext o
psoriasis théer%sfgrsg é@ﬁﬁpﬁ%%%@éﬁ?y i ltf‘eti%ﬁ%ée[a%ﬁté pﬁta%ae% 50%91{53 Histade'#8RI as to
prevent reciviaricet bhsyinipi6hd sf peetimeis] A'héE sesponse to anti-CD3 therapy in the context of
psoriasis mayglgopssessgddinmetivdsdrseribetherain orR-8gmeinodkaown tegne of ordinary

sldll in the art. Common methods used to monitor the sysmtoms of psoraisis include, but are not
limited to, tHOPRITHAS| 198 Felserelifts %@Mﬁy(ﬁﬁaéﬂli&@s|§¢9}%‘9“siéra#@|9%13Pset§§ek%'%ﬁ'1rﬁe§PGA) and
Epihps%oriaﬁﬁl' 153321 : ;@(Nﬁﬁ%ﬁ@aﬁ@@a‘\%?%% ;glwizl%gﬁeﬁfmdn Wm%kgé%&lst_lﬁci@%l; van der
erkhof et a|., .J. Derma .661- d Krueger etal., 1 ationa| Psoriasis
Foundationa]lﬁ ‘Sotﬁ‘"él%ilsﬁli%gl}ﬁ%%bﬁsg ?‘ri@géc %Iﬁ;’,ﬂ%ﬁh ng %ﬁ%sgﬁi}gfﬁglﬁgﬁrﬁﬁp&%ggzy reference
herein in its lesrtitaty§ 5. 203 Rhlsemikatol§ /sitHesishio 006 1 IR o ssatuid Willv7itiestRiay s antEutoimmune
flri]solrdbe_r W?e,rg\eimﬁ@chgﬁ'gfi,r_m?m sw@ﬁgiryg}rggqgi@i@@mgﬁqgg%@tyﬁgw@h{f@m}gﬁ@,@gs that s_ecre;e
e lubricating fluid in the joints as foreign. Infla ion results, an cartila issues in an
around the [ AT o O S 1 PO VAR IR AT TRt SRGUaE to ather fint
tissues and seribunting e dge SWhETesit insyherode o desthey bEnE and esrthagd03nd lead to joint
deformities. [Ehatapdyreplaces damaged tissuanwith sqar issue, wausirg-thesnermabspates within the
joints_ to bec_(amqergsa{{ov_\/1 S._Lhe bones to fuse together. Rhegmato?d arthritis creates stiffness,
swelling, fatlgﬁ%, anemia, weight loss, fever, and often, crippling pain. Some common symptoms of
rheumatoid HAPtS includerjeimr stfhedisecuipanaaivake fagamalestsifnaio binde tongd?? swelling in a
specific finggrpaniist s aswellingddhe sofkiissir.anouad thenpinisi.and sweting @p both sides of

the joint. Swelling,can accur it gs Wihoyt palp nd can worsen progressively gurermain the same for

years before pro rqissing. esides rheuma 0|d6ar_1 ritis, other types of arthri IS associa eaat\évith
autoimmuneSinfaMmatitsasiiSfude. sietslibwiHy WsorderstdRhNEs 2RedteF X bForadeasid Bnkylosing
spondylitis apthrisiseBheuneiteid, artbsitiHOeCyLs ot eV sidendhihe beody: ésitch'as both
hands, wrists,ar knees),.khis; symmetr. Ips-distinguish.rheumatoi itis from other;types of
arthritis. In a gﬁt%%]e%%%?felc?:vtin’g%%gs fé%&%@l{ﬁ%k&gj Pﬁ#hrliié ?ﬁ%}s é%gg’ag};n%ii/% ot féue skin, eyes,
lungs, heartMlo#idestich/Es. Yoo 16 AR UMatdideartintid GItE istlsati 1 W/of thativerid Epopulation
and is poteniiéllyrdismblingnobie renaseiappreximately %9 miliondpsigracesiaisieunpatoid arthritis in
the United States, T three times mor e affected th n, The typical- that
rheumatoid g‘r)tf FSEI; %%cqé%%g}%ﬁ%%é%n ZS%tr\llg(fo g%‘?ﬂfﬂ%\;cénlﬁ?éq ﬁ%%%aigﬁr%ﬁﬁ&%ﬁ%@ ?%%00 young

Americans (aged eighteen and under), affecting sk times as many girls as boys.



WO 2007/009061,11:3 Fo uale fly available therapy for arthritis focuses on reducin PT. g SRagto2386
1107not the joints with anti-inflammatory or inamunosuppressive medications. The first line of
treatment of any arthritis is usually anti-inflammatories, such as aspirin, ibuprofen and Cox-2 inhibitors
such as celecoxib and rofecoxib. "Second line drugs" include gold, methotrexate and steroids.

Although thesewyrawelessial u§tﬁtrgatmen§ for arthritis, very few é)@j&i@f}tﬁsf@mjmg\;these lines of

treatment alSHe Bdteft A8V Ath R EPRR TR Fsiah athdYe fedrespamilin¥toid arthritis

have led to itwe theeSok MtV flesx diteni b0Cavia bissatiorS\iit oA Nblesti éisud ¢/ 1d| diethar YoTtoibinant
soluble recaptois diRWever, iy about BR%Atihenarenss fiealgr Wit comkinaliqn-ef methotrexate
and anti-TNF-a agents such,as recombinant soluble receptorg for TNF-a shaw clinically significant
improvemeM’?ﬁ%ﬂ%ﬁéﬁgms%ﬁ?ﬁ%ﬁ&to%’ s e ?rg;%e% tsHfaem Healfh bt fadés still remain
for patients With friduisatbid HitHNidedvihmy RN MidatnianmtshAXe Rhighniscidentaiokside effects or
cannot complefelyspieventdisease progression. 1001641Use of the invention in the context of RA
therefore excompasses methods to treat the acute phases of the disease as well as to prevent
recurrence Ol'SJptomdTbt REHHERSEBHL SIS THROf e BrmEntrembde B iRgs invaerBen in the
context of Rudippeptideinssassecifkifie thed sntieschbethi éreineat yresfy. meathodriknaewn to one of
ordinary sildR e aftlrpreaamRle -LuARY 0k al-RRORIWE Mumalaid allilis have.

rheumatoid-factor antibody in their blood; however, the presence of rheumatoid factor Is not in itself

definitive fof BT IR Efosidof RA HEHSr tontifion® B Wi St iAn La (e RE gl matoid

factor to be ipiocupediT hewefdnethediagricsisiang assksantental beuwmataichambrisigdsamost

commony bseshon 00T ASaR OLIAsRlS PSSR D! eSS ocation and
u

symmetry of&ain joints, the presence of joint stiffness in the mornlrg, the presence of bumps and
S

nodules under e Bk TP LTHNSHER Pryded) Mawsrs of seig 2R 28 Befrhetiiatoid arthritis.
5.2.4 TissueATeensiopbintaitio CROGL6 6] Bssue iransplahtatiombet ORER gearticallyrdnidentical
individuals resulsdn iamunelogicaliriselionahis lssus éﬁﬁgmaﬁgﬂ%%gizg&% mgghanisms. To

prevent allograft rejection, immunosu Fpressmn IS achieved with agent at generally interfere with T
cell function'b§ FHORNFRFRY SR SIRE frarisiietinrP el g2 BBRBRIZFOXIgsY: sHgFRIacol. Rev.
42:260-372 bivdingsra2mdnt $DOE TG unr, cidypd mraferabiyn alhﬂt@ﬂ&e‘d?mi ;cﬁigakcemdioﬂ&s%pﬁn n. Rev.
hmnunol. 103§sp60: anlspzan ehabadade k10l 3387500 cafatdiieh Is hereby

incorporated by reference herein in its entirety). Further, since the éffect of the immunosuppressive
agents is shiSFEIRSERRSIrARS Rt %ﬁ%%ﬁ%ﬂ%lmﬁéaﬁ’h@ﬁ}Eﬁﬁﬁ’wmunosuppressive
agents to préVehit tamsplbntine ppciione Eransplanta etipight® retcetdinguargsterorimnwmnosuppressive

treatment have, arieh. s efpaveleninsipientions andl 15)VQ AAIOMAAAN, gltas recelving
|mmunotherap%£ are at gggéher_rlsnrlateS\(Zet1247386 lymphomas, skin tumors and brain tumors (see,

e.g., Fellstr SR PORTA SIS £ 395850580 RATUR TR e B IRCSID STHHEF DY fBference
herein in its PSR! (slsabn mkeyratvedoithb ig SREr DM UGS Gppre ssil/er agents ciatrently used for

the preventign.of-aliograft keisstion.manadanaliantiogigs,dacliding OK T3 haveheen successfully

used to spec'gqallnglock receptors involved In T cell stimulation/activation. [00166]Use of the invention
in the context 5t fisste %%nsplantation therefore excompasses methods to treat the acute phases of
the rejection®@d64kll as to prevant retwderoe bE syerptonysnobrejsctiosvidhertdspeaseto the
therapeutic [Hﬂlﬁ%ﬁe@ifﬁ%ﬁﬂ'E‘ﬁ%%%ﬂat?@iﬁ%ﬁé}&ié'ﬁ%&%&%@éo@&éﬁﬁ&ﬁ%ﬁa@é [gthods described

herein or by A ethod known to one of ordinary skill in the art; however, no general methods, other

than detectifg’ & HHEPRRARGH S8 GBI S GRS LIRS iSSP h Bt HhittEre dUsEilfe® infra),
presently exésitdtimipiion WhetheNe #aiSplant is beinlyrrejectbddbyeats éeipiemntiAddhoEgh the function of

some transplafsaMmaypesdires by Benitormshte-ddnax oLl e afie b he fisatayeitaion of rejection is
@ complete Py 008 LS 5 18 17 HE, b DAY TR IS Tl ougnd rescue.

molecule comprising the nucleotide sequence set forth in SEQ ID NO:10 (FIG. 24),

[00105] The present invention also provides antibodies that immunospecifically bind to a
CD3 polypeptide, said antibodies comprising a VH domain disciosed herein, or 2 VH domain of

an antibody disclosed herein, combined with a VL domain disciosed herein, or other VL

35



5.2.5 Diagnosis, Prediction and Assessment of Autoimmune Disorders [00167]Patients with
autoimmunn disorders generally have an increasing frequency of CTL that recognize autoantigens In
the context of tissue transplantation, the patients will exhibit an increasing frequency of CTL that
recognize donor-specific antigens. Such autoreactive or donor-reactive CTL may be detected in

perlpheral Dlogdphbakgalsiissyes, For example, in the diabetic patient, autgreastuerssd L may be
detected in ‘?:)%Uf\sd?eziﬁ’f %?é?‘%éﬂvﬁgg%wefﬁé%’%sri%fﬁl???é%ﬁﬁt HOTSTRASBEREE1PRAY Be detected in

epidermal ot 2 pnizb¢issucsidrittisodithritionpiatienty autonenoctivel dseBlhenaty, beaddteotedrinsynovial cell
tissues and jp the MoaR-lransRiaR! recinicnt SanoyIeasye 8;@105@&‘% &%‘&t%ﬁ%&ekﬁﬁ the transplant
graft. Since the generation of autoreactive or donor-reactive CTL Is t t to precede the
developmer‘FPB’laﬁjuto/donor antibodies and other indicia of the clinical symptoms of immune disorders,
detection offgépsific CTInrrayimesthinrase srasdiiiel molscensitiveantspdeifin diaigadsis of the
disorder. 1041634 T6:AR50% £ o &'%@jﬂ%ﬁwpﬂu@%@ mmp% %’1& % ARG ﬁnd the

0

proportion of autoreactive CTL present in a sample, such as a perlﬁ%e( od sa@g e, in both
pre-clinical 8BS ARIPHHTL Argusnee ﬁé%é%%%bﬂ DO REHEER S the severity
and course E0tiecaBESHTIIMNME Gi1&]I8jraft disorder may be predlcted and followed using such assays.

For examplgagdfigrnumandiiitialasshmalseneHbaR a0 can bRdeas. %1904&%59&“0“ with the a

diabetic autoantigen, for example IA-2, to detect autoreactive .. nuc. do

2,90a7/92, r AR %¥d%‘dﬁﬁ§ﬁ%5?é*%?%?&l%é%ﬁ?%a&}w&% |%WB@§&HW§F¥%&W8’@’undergomg
therapy usingdihéaviethibes:ofidheiinegntion of0RAEYT kBatoaf pOKITYS-0f shexim\dntienddan also be used
in vivo in com@irﬁty ?/@Nf@r@g(ample imaging techniques or other in vivo detection methods for
detecting CTLs labele by binding with compounds or formulations of the invention.

1001701 AntER% pecifilP T TERABE bt Rl SRS ARdanplisely Bress sy sniberioh immunospot
(e.g., ELISP@hassayificdli-Hirdiass CRIrashermRisaysd entiiter assaysasilesatifie dditein or as

known to a prrsgRsiiliedindle artnlOALZ3LThe Fme.Rafod everhich any Digmagkespt disorder
progression or therapeutic effectiveness may be evaluated may be the time period of a single dose or
an extendedHrEAtHeNifE] E‘eﬁrﬁ&l e.g. hours, days, weeks or months. 5.2.6 Therapeutic and
Prophylactid(®Ei¥iods [004 F2fEhelcoripbsitions &nthrdetindds ofdheclaudntiondeseparticularly useful
for the

antibody that immunospecifically binds te a CD3 polypeptide, said antibody comprising a light
chain having the amino acid sequence of the light chain of hOK T3v-1 disclosed in FIG, 2B
(SEQ ID NO:11).

[001140] In another embodiment, an isolated nucleic acid molecule encodes an antibody
that immunospecifically binds to a CD3 polypeptide, said antibody comprising & VH domain
having the amino acid sequence of the VH domain of a humanized OK.T3, for example, SEQ ID
NO7, 8EQ ID NO:§, or SEQ ID NO:9 (FIG. 1B) and a VL domain having the amino acid
sequence of the VI domain of 2 humanized OK'T3, for example, SEQ ID NQO:3 or SEQ ID NC:4
(FIG. 1A}, In another embodiment, an isclated nucleic acid molecule encodes an antibody that
immunospecifically binds to a CD3 polypeptide, said antibody comprising a heavy chain
comprising the amino acid sequence of the heavy chain of a humanized OKT3, for example the
amino acid sequence of hOKT3y-1 (ala-ala) disclosed in FIG. 2D (SEQ ID NQO:13), and/or a
light chain comprising the amino acid sequence of the light chain of 2 humanized OKT3, for
example the amino acid sequence of hOKT3y-1 disclosed in FIG. 2B (SEQ ID NO:11). In other
embodiments, the invention provides an antibody that immunospecifically binds to a CD3
polypeptide, said antibody comprising a heavy chain encoded by a nucleic acid molecule
comprising the nuleotide sequence of SEQ ID NO:12 (FIG. 2C) and/or a light chain encoded by
a nucleic acid molecule comprising the mucieotide sequence of SEQ ID NO:10 (FIG. 24).
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prevention, treatment or amelioration of T cell mediated diseases such as autoimmune disorders
characterized by increased T cell infiltration of lymphocytes into affected tissues, or autoimmune
disorders characterized by increased T cell activation and/or abnormal antigen presentation and/or
recognition. The compositions and methods are also useful for the prevention, treatment or
amelioration gftaomagony disgigers, ChragleLized B noreaser T cobeueppomand/or abnormal
antigen presentatfon. In specific embodiments, fhe imvention provides methods of treating, preventing,
managing oPUrRERtaERIEPEHE S8R FTEMRE ofA R BReistatrdediéeate, prateiradybwisentDiabetes,
ulcerative cefitisofsotiasiariigtyaatoitashtitis. OpssdRacisuadhrulange usk Bsostatic arthritis,
inflammator;&-ﬁ(atﬁésdc{gg#%lgﬁ%l (ﬁ%ﬁ%}ﬁjlceraﬂve colitis, multiple sclerosis, effects from organ

an

transplantation, graft vs. host '|séase (GVHD). Preferably, the treatment regimens described
herein are adfHikibtered opatehedipcaamtbasinsshst imannwiraiitats biksbiagseCBXhibiting mild tissue
damage respitigriioatdhgras ot otinereeagiovIapDRe quingMTmal Megicabdyervention, e.g., low
doses of stalgg rd therapy, t@ manage the disease. The tre nt regimens describe herein maintain
high level func%)%%ltéﬁg %?ge)l\?senﬁté Qwu%%rs%)g%l?g%ﬁggaﬁéon%%ﬁ%%% q;é%%c.‘ UEHHE methods of the
invention mayeretied HeledipsradaitiBhditherapy to treat, manage or ameliorate the disease or

disorder. 10@4784In a pieteraed entbasineixpaks aceiicahcoNRRSieDSCAMRIISING one or more

0D3 binding,malechlesds fl Qe RLeaptER antbodiay) ae admupisiared ane,g more times to

prevent or reduce a decrease, or slow or reduce a decrease in'13 ce TOhetion associatad with Type |

diabetes in &i&tipjetic Y dranstrfé rerisoaihehnshadivainetiminmacentcirdbnpysiions

comprising QI @bifpeseide EbinbiRel g MBIe Gulass (B OVHABRY 388 FCE Inthillya<e)ae) Thatirin

1E6nne or ore ti%}ﬁ?\tﬁﬁ ent ggs%ﬁe]%ﬁ&nl%ceIIPgicUuSa006/027 6 assodasted with diabetes in a
ad g pa

. ne o L . .
subject that has ana ogra%t comprising pancreatic islet cell tissue. In accordance with these

embodiment8®tHinges I 2y erpedaneey Fuphastins piake v eninadbeld by etespecifisribativd of daily

insulin requiteaEDiS:diAdsHevelspEspepidedunctioniensls ardwauensy:aihypaeghcamic episodes as
discussed in section 5.2.1. [00174)In a specific embodiment antj- herapy is used in patients that
have at Ieast%%%gg cisél%égl% 9%0 o?cgt)giggsf? ‘%‘f%??relg%to f?ta‘?q%&a%? Y, at least 75%, at least 70%,

at least 75949818kt 60Fhe aFRSESEBOU Ao REevidoRanitbRdie: BavsatesnecTRolohind feast 10%
residual [3 celhiunstiephids, comparedito amprdivicisahinitbe samepapuatontiepre wex, race, and
general hea nd reined by ods descri herein or known,to, one of ordinary skill in the
art. In anoth%@%o%%%%%ﬁ%r%%ﬁe%&é}rca_galr%%%gof ?gé’{?ﬂéﬁ%tﬁb%nma%ﬁ?& te;mt'ibody
according toRERIRS s thandve T3 ediimeristors endre ety dargseshsyeletaifiin 1%, less
than 5%, lessdhand@¥siess Mt %uiesmihansUisleas thartd W oaiessithan&l%rof the
pretreatmen leyels .In yet another iment.of the invention, af e or more courses of
treatment with 'é.n a;tliti-O.DB ﬁ%@éﬁ%&%ﬂ% r%(l)mt Zgiﬁl\%a 7%%%%43{%%@5?%%% %‘hg%%lﬁsgf the patient
is maintained 4t ieRES IoYRCSFI SEgBYiprat ResSrobodha et sodsoadtdasstirmods amieast 60%, or
at least 50%xdifl pubireatonenédemet fomahleasd 4:ve0mthss dkdeash 6 mentbscaAtdersh@dnonths, at least
12 months, atleast 18.mopths; akleastad @&%Qéa%%é%%‘%%%&@%‘&&s flierihe end of treatment. In

another embodiment of the invention, after one or more courses of treatment v?/ﬁh an aon%ic-l D3

antibody accBPEiREea eI RAMBHIAETEPEIenn fiffsidhrot erensanhriasHidinraitd 4t at least
99%, at leash #0651 gt anl@0%0, latlprsirdd%mbddeast, 1094-atdeastB0Yecicaladpasihifgo of
pretreatmenjigvaliialhisash A0t Adeastamentisalisas i maniizallopst 12 months, at

Q L&,
least 18 months, at least 24 months, or at least 30 months after the end ‘of treatment ahd does not

reduce the rERRAATHAGEARE Bl GraRet satiet £ob ek thady soraamorprcibedliird 750 €8s/, less

than 700 celsippkiiss. tharabaeals/mlidessdhantitoat ista Hessdhar acelis/mlidess than 500

cells/ni, less,han 400, e Ua/iRlnleasdanA0R.cals/hon 200 8ot Less.n Aligifer embodiment of
. 3

the invention, after one or more courses of treatment with an anti-CD3 antibody according to the

invention thETE0R PO FSSIRSHRERS A dsr hrip 26 e Sirtam b8V absin d58e99ba e ddiess 00, at least
90%, at leashBi¥4s iatlerstilscidt ledsb60%idociatte ast.50%mef peeiteatnedibig\welsifoiat least 4
months, at IeaghEmo! %Ertﬁ:%!&@,%l@céﬁ%&ﬁ).%@%&%Mﬂ&h@&?@%@ﬂﬁ%gr%?gra%éi%ag 24

months, or at least 30 months after the end of treatment and does not reduce the m atelet count
of the patierf WRTRES (THACLERT R THS PR SISTER: FORBlALTd? 5100 Gob PltER it less than
50,000,000 platelets/ral, less than 25,000,000 platelets/rill, less than 1,000,000 platelets/ml, L. F'ri
WO 2007/009064-n.e. alPb krZ6 less Lam. 1.,u,vu0 platetets/rm, less than 500,000 platelets/nil, less
than 25PuC, u u Tp2006/027386 platelets/nil, less than 150,000 platelets/nil or 100,000 platelets/ml or
less. :



[00175]In a specific embodiment anti-CD3 therapy is used in patients that have average insulin
requirements of at least 0.2 U/kg/day, least 0.25 U/kg/day, least 0.5 Uncg/day, least 1 U/kg/day, least
4 U/kg/day, least 10 U/kg/day, least 50 U/kg/day, least 100 U/kg/day or 200 U/kg/day or more. In
another embodiment, a human is administered doses of a prophylactically or therapeutically effective
amount of.ones MeTReaRli-CD 3. antibodies to achieve a reduction in saighgapags Sally insulin
requiremen sw%iﬁ@ﬁgflﬁawﬁﬁe%?&lﬁ%%?ﬁt TeciRtoptgs Iipendier R Bok: HSARY BeoFaIdast 40%, at
least 45%, atdeést&ifé, atiteastBbline pirid astG00/sidt dedst GLfpiyadsieasihéfiftajatdeast 75%, at least
50%, at leag Bntim 0l akieds) SNhLARIRAINGALGY B InELanatier PBRdMENLLhe invention,
y accor e

after one or moré courses of treatment with an anti-CD3 antibo ing to't ifvention the

reduction of-% SATER P ETRERf i FREIAT P8 SRTEHAG TRY S atdacad ThoAssaitaLRIEs S tRast 20%, at least
35%, at leasti36%:] ft isalskdaictabteastidfiYs attteashftminkdeadst. Hﬁﬂmah@,aa_ﬁfagafggis@t least 65%,
at least 70%, &l Jeash tadBo @t 625t @go%ss@& Aldeast 89ib OF RLSHRAME l)%v%It%t%mgmtamed for at

least 4 months, at least 6 months, at least 9 months, at least 12 moriths, at least T8 honths, at least
24 months, $05Hkast 3dmeRTH e Eh o PrREai ARt peridte faertindbuitaent of the
invention, aftemaneecifely bindreesUifiteatpaptit:y\ithi antianids Bhaniboty aaeereing to the invention
the recuctiog. l-g-eae/adalidnsuli iRaulements byl RasL1AM. AlisasL A5G, a1 least 20%. at

1
least 35%, at least 30%, at least 40%, at least 45%, at least 50%, at least 5 o, am[ east 60%, at least
65%, at leaSEYs ,héP}é’é{ée ?@@8}%@3&‘(’%@5& Ry (A5 Byvirof ProtresihientmEve st maintained for
at least 4 mprthsesabteatibGimchihsyatiesstBiaionths] atd east ddypepnthsaatl deasidld months, at least
24 months, gr.at| E}?éoaﬁli?@gaﬁl@éh%%ﬁ?@o?&%ﬁfet&@’f'i'%%%?af%r%?e'é%?r%% gdhg,mean lymphocyte
ml, le

count of the patient to less than 800 cells/ml, less than 750 cells ss than ]"%(e) célﬁs/ml, less than

650 cells/mPHREEFHRE BOBCEIRAR Ve SORAEBPRE M6 S tRER SBbe@aiibnsiy, seesardn 400
cells/ml, lesbthanaohgelisfin}ton? 00icelH/ tortatr (HCING] V6] barygh anothereppradiment, a human
subject having.lyne: bitebelesds.adminals'ad ng.o idedass olapauagicabl
therapeutically effective amount of one or more anti-CD3 antibodies to preserve said human's
C-peptide oPEPRRHs5H e TGN TornesbiTesh sesiratiouer Bdinebiieéxiabiicued month, about 2
months, abautifamtnths; abousibimonthdwaliont Gyrgotits; abailii? psths:, abawk8 months, about 9
months, aboute}8:mohs, gpg%ﬁm&ﬁam@@u&&%aaem&@%%%ﬂa%rmomhs, about 18 months,

about 21 manths_or about 24 months, In another embodiment of the invention, after one or more

courses of tHRBHTEnt with &ESRHCHCAmBh Ay SRS MR PR paTHeHLIRCL FopGdE response or
FPIR of the pritientits duiiids, QETEF0x IeTichddortasadiny lessthafdte: fegstoan 5%, less than V"
61, ICAVAtE] 2431 1d SihadhA0% IS InaAQ%AY 1855:1030,20% QiihePliraesa), "eit ci2igels. In

yet another embodiment of the invention, after one or more courses of treatment with an anti- CD3

antibody acctFIHg 0 MR S8R inEes: SEiBsaY ealibnse of APMRIRHE BB MMTT, OGTT or
IGTT is maibtihedtatsadileashiofés/ sadileast8bysSah leabb 0% afdeastBOonableast 70%, at least
60%, or at leastaQi okpieNeRMEnt leyrls foratleas) 4 monihs ALIGASLGMQNMDS, at least 9 months,

at least 12 months, at Ieagt 18 months, at least 24 months, or at least 30 months after the end of

treatment, IFRARGIFEIPBR %ﬁ%ﬁ%’?‘ﬁ@ﬁﬁ%ﬁ%gﬁ%ﬁtﬁ%ﬁg 8t mBleEEH RO BPIRSMent with an
anti-CD3 antibthdy ia Scolit§ 10 NSy ention: tHc' C peptideties pahgenoh R iR oftherpitient to MMTT,
OGTT or IG]{idg M&Q&E%ﬂt@és%i%@ﬁf 2900 A1 {8255 9% A 183SHI0Y0\ALIGASI80%0,8t least 70%, at

least 60%, or at least 50% of pretreatment levels for at least 4 months, at least 6 months, at least 9
months, at Igggieﬁpﬁ‘i’gf‘fﬁ{%f’h%@%’ﬁ? BRI O a b CIREP A THERE S 580kt tedas J9$iBRhs after the end
of treatmentVéixy dogsndhretioeeitius shemasl§mhpliccytedounBokihieh peitesttmdesstantB00 cells/ml,
less than 75Qcllsdml,dgss thar#0Q)cells/ml,1ess than 650 cells/nil, less than 600 cells/ml, less than
550 cells/m ?ﬁg than gﬁ%cells ml, less than 400 cells/ml, less than 300 cells/ml or 200 cells/ml or
ss. 10017 AR bther RATIE R SHEfocH A S BT GRS GF HGHS 6 Sdabr
approximatealy erse: jigfieriapp roximtde lse 0510y hlyridpps oximratelie @ide 3Qikeftey, approximately
0.5-20 kg/kananphesimaielyth Dk T Kedke: s @%M%%Q-éﬁ%}@i&%ﬂ&%@%&wﬁé kgkg,

approximately 1-5 jig/k roximately 1- kg, approximately 20-40 kg/kg, approximately 20-30
jig/kg, approl%én%{ésf’e#&?gpf%%a%?é}] Wﬁgﬁ?}%i?% 5ﬁ%bf§‘§é %fﬁgog’%h%%’teﬁfd?@%ﬂﬁ%ﬁ%ntibody to
prevent, tre&barieldraiaSonetormitns Symytdmnis gibariragtoirmmditienslisardetpaztiverasly diabetes.
In another embodiment, a subject is administered one or more Imit doses of 200 jig/kg, 175 kg/kg, 150
kg/kg, 125 jig/kg, 100 ka/kg, 95 kg/kg, 90 jig/kg, 8% jig/kg, 80 kg/kg, 75 pig/kg, 70 jig/kg, 65 kg/kg, 60
jig/kg, 55 jig/kg, 50 kg/kg, 45 jig/kg, 40 kg/kg, 35 kg/kg, 30 jig/kg, 26 kg/kg, 25 kg/1(g, 20 jig/kg, 15
ka/kg, 13 kg/kg, 10 kg/kg, 6.5 kg/kg, 5 kag/kg, 3.2 jig/kg, 3 14/kg, 2.5 kg/kg, 2 kg/kg, 1.6 jig/kg, 1.5
jig/kg, 1 jig/kg, 0.5 kg/kg, 0.25 kg/kg, 0.1 kg/kg, or 0.05 kg/kg of one or more anti-CD3 antibodies to
prevent, treat or ameliorate one or more symptoms of an autoimmune disorder, particularly diabetes.
[00178]In a one embodiment, a subject is administered one or more doses of 200 kg/kg or less, 175
kg/kg or less, 150 kg/kg or less, 125 jig/kg or less, 100 kg/kg or less, 95 jig/kg or less, 90 jig/kg or less,

Ak na/ka or lece QN kn/lka nor lace 78 kal/ka nr lece 70 nn/ka or leace AR kal/ka or lece RO ka/lko or lece



164T..2?1,13/498Pleis,"littlig/kg or less, 0.1 jig/kg or less, or 0.05 ug/kgPoCTigs12e?ligne743gaore
anti-CD3 antibody of the invention to prevent, treat or ameliorate one or more symptoms of an
autoimmune disorder, such as but not limited to diabetes. [00179]In certain embodiments, the subject
is administered a treatment regimen comprising one or more doses of a prophylactically or
therapeuticallweifasiveamount.of.one.or more anti-CD3 antibodies, whetain:thecadsse of treatment
is administ ‘8&’/‘&“2‘%%?‘%‘865 NN égyé,f%‘?agﬁ OF PR BOFYESIG RS 20 days, 11 days,
12 days, 1338ayk20F IaScaybouncaiihttremdenbibeli muengsthiybubjetivis cadditinisteéch artreatment regimen

comprising AE,RLIBRKE daparha RioRlyiacticalyontharrpeulically effectygsamppt of one or more
anti-CD3 antlbodlzss Wh?relggthe ?ourse of treatm%%%l .administered over 2 7,8,9, 10, 11,

, . 3,4,5,6
12, 13 or 14 COROELHRTHIE Air'agt XSbth FEh @ﬁ@?ﬁ?ﬁjé’&?‘i?ﬁéﬁ%@f@e‘g a treatment
regimen coffymkising bee Bornarpagoses of A.prophyladtiedi: ds ibebapeutioatiedifectiueramount of one
or more anti:C:)3 anfibedies, wherein the course of treatment is administered over no more than 2, no
more than 3, no more than 4, ng more than 5, no more than 6, no more than 7, no more than 8, no
more than ép%%ore tHAA SRSCIAE FRBPATRRRh ARt iR sersifica Binds 122 600 more than 14
consecutivepdaysptige stithotheraembiod imentsuthe: stilbj¥El domaiministerstdeatis atimentreyimen
comprising g, Mek:nses ok aBceMaricall ar dherapaninallu alladive Araaulaf one or more

anti-CD3 antibodies, wherein the course of treatment is administered over 2 days or less, 3 days or

less, 4 day<rYELY, %Lodé?%ﬁ‘? &gl P e ST eondiionsy e Hr eEigtion © or less, 10
days or lesdijlti-stays BRFe 855 BrdiayschivleissoliBind ayisaer (%3) af dbdud dy SOfdigsged hsome embodiment,
the treatmepy.fegimen cormpeses admiistering. doses of thapwahyasticalivalhsrapsutically

effective amount of one or more anti-CD3 antibodies every day, every 2nd day, every 3rd day or every

4th day. In SREGHARLBAHTERRIAS WS SR AR o S Al BRI CHEF8gimen. In certain
embodimentssiesinbjacy iSSadniith Sefed déne a8TErt negimether snigrsiriy ohiizaiomansidioses of a

prophylacticalhupr therapeticall,efiestivaamouat 8f ane-ormareant D3 antihodiege wherein the
prophylactically or therapeutically effective amount is 200 ]Igé&%%, 175 jlg/kg/de%)l 150 jig/kg/day,

125 jig/kg/dayf 100 TRIPRE oy OB T GIa8 - 00 i/ Ky aRs 1B% FERGIAED MG/RBFISYR 75 jig/kg/day,
70 jigikg/dayi&y jigbkgidiay,. B0 kil deysebSGibikgrdaywdD. itk g/dely jAsRuikgidapraddijig/kg/day, 35
ug/kg/day, 3Q:lig/kaiday, %qtgg{tlﬁgég)ay, 25 jig/kg/day, 20 jig/kg/day, 15 pig/kg/day, 13 jig/kg/day, 10
jig/kg/day, 6.5 jig/kg/day, 5 jig/kg/day, 3.2 jig/kg/day, 3 jig/kg/day, 2.5 jig/kg/day, 2 jig/kg/day, 1.6
iig/lkg/day, 1[.%"}i%ﬂ(g/daﬁﬂ%ﬁb?@ﬁ%%@fk@ﬁ%%%%%?&% A5 PG5 S5F0.05 jig/kg/day.
In certain emippliméntepthedosemscadaitesgvecthé4ivst fUiRtlr firsthiadfoidfisi2i80f théldoses of the

treatment regispen yatil ihe dailv.arrbylacticalbrastisrapemicall affecive amannkatane ,
8eir69.eM1/9893.?alitilSbatet is achieved. In preferred embodiments, the rlghsr_eu CZfLer ger the first

three days SPHHE treatmentregimen iR B py B R CREAR 6 thr A58 B R AP SHctive amount
of one or momghainti40D8 &t bodiesds 'AohieveR B rtairarnbgdintentsjmsubjécbisiadministered a
reatment reginieRLARITISING, 1S e moseAesssiokrrapky Rslisaby,ou heraasuisaly,alfective
amount of one or more anti- ntihodies, wherein the, prophylactically or therapeutically effective
mount s ESEREOY g 2o LN o IR b GROE B8] PP B GEATIRE: 0.08 jigo, 0.1
jig/kg, 0.2 jig/kg pohaB ik CiBeigudOurE:jighid i §iGikG Aleboig Ky igiikgd dvjigikg; Bpg/kg, 10
b ko, vor e L B e e 10O
jig/kg, 70 jiglkg, 75 jiglkg, 80 ji ig/kg, 90 jiglkg, 95 jig/kg, 100 jig/kg, or 125 jig/kg, as
treatment pr‘é!gfggg%?lgiﬁ%grﬁ?ﬁée%%%’fpn%%gg a subject is administered a treatment regimen
comprising &#E. 81 more ldesebofcapréphyiastiodihpdy e rapamtcedhsHiéctirdsamolnt of one or more
antiCD3 antibedigsiwhersindhs RieRbYacicalyeLiherapeically.s ety s.anmouBtds Jngreased by a

factor of 1.2§,ﬁac§}§tor og (]S}g afrilcto of 2, afactg%r of 2,25, a factor f% , or a factor of 5 until the daily
prophylacticalty o HRT A T IR SR U D e B Bt 85T DS BES GRe8 8% chieved.
[00180]In a Hparificcdtend cativrsntpredisbidot teeirriidmudineing atiniivdetedforseroreampre doses of a
quji/gk/kg oFdﬁ@sgmﬁeJmo o bﬁjﬂaaéHgﬂ@@rcm&liohégj%{g%ﬁmﬁ?%nlaggaliﬁﬂ i%@ﬁyi&gg @_ta;llzg or IIess,
jig/kg or le kg, or. less, 85 ji or less, [ or less, [ orless, 70 jig/kg or less,
65 jig/kg or |Se°§§‘?“é6h}":§?ég’38r ‘é%s‘f“?gei.‘g/i@ &t g%uifg Soéig?lzg“éefi é&%?i%fﬁ‘g‘ﬁ?g‘”&?}i%ss‘& 40 fig/kg or less,
35 jig/kg or 123850 UHASHDr1ebe 8-/ kg ordeskizhly jigterschasiias, gk gyorifiessionanjig/kg or less,
5 jig/kg or less, 2.5 jig/kg or less, 2 jig/kg or less, 1.5 jig/kg or less, 1 jig/kg or less, 0.5 jig/kg or less, or
0.5 jig/kg or less of one or more anti-CD3 antibodigs to prevent, treat or ameliorate one or more
symptoms of an autoimmune disorder. [00181]In another embodiment, a subject is subcutaneously
administered one or more doses of a 200 jig/kg or less, preferably 175 ugag or less, 150 jig/kg or less,
125 jig/kg or less, 100 jig/kg or less, 95 jig/kg or less, 90 jig/kg or less, 85 jig/kg or less, 80 jig/kg or
less, 75 jig/kg or less, 70 jig/kg or less, 65 jig/kg or less, 60 jig/kg or less, 55 jig/kg or less, 50 jig/kg or
less, 45 jig/kg or less, 40 jig/kg or less, 35 jig/kg or less, 30 jig/kg or less, 25 jig/kg or less, 20 jig/kg or
less, 15 jig/kg or less, 10 jig/kg or less, 5 jig/kg or less, 2.5 pig/kg or less, 2 jig/kg or less, 1.5 jig/kg or

lace 1 1ia/ka or lece O B iia/ka or lece ar O B nal/lka or lece of none or more anti—-CNDR antibndiac tn



s25 ng/kg or less, 20 ug/kg or less, 15 ug/kg or less, 10 tig/kg or less, 5 p.g/kg or less, 2.5 ng/kg or
less, 2 ng/kg or less, 1.5 ug/kg or less, 1 ng/kg or less, 0.5 ng/kg or less, or 0.5 ng/kg or less of one or
more anti CD3 antibodies to prevent, treat or ameliorate one or more symptoms of an autoimmune
disorder. In another embodiment, the intravenous dose of 100 n.g/kg or less, 95 ng/kg or less, 90

ng;tg or ?%&Mﬁ’&?@m‘mgﬁ(@a%?m%ti&/égﬁréarh:%ﬁe ng’éi@%ﬁfk ‘ %@%%%”g% ug;llzg or less, 60
ng/kg or les ' rless, or less, 45n or less, .40 ngfkg or less, 35 ug/kg or less,
ug/kg or Iesi%%@‘%%‘{/lé%)%?t es%{%%%%?ﬁ%‘“é? 888 T %bﬁg]f@%lﬂfb“@w@‘gr"f@@,%eng/kg or less, 2.5
ng/kg or lessivntgkbper déddll InBhagikg or less, 1 ng/kg or less, 0.5 ng/kg or less, or 0.5 ng/kg or less

of one or mayg aNti CD3Antihediesdsadrinistespshoxehabioll 0. Navs:aRoHL4hoursyabout 2 hours,
about 1.5 hours, about 1 hour, about 50 minutes, abo t43?minutes, about 30 mjnutes, about 20

u
minutes, abBtPEEIRT FORRRISSH TR AT EETUEAE 8t A AURRY 33Bbat Somh i teatamstit23 econds or
about 10 seeamd8%o pieaseiitytratdeast elivtelivict Gie arleatiid By pidanEul areaut®bhanaune disorder.

[00183]In ajspeqifiz embadimgnatithe $8e20:aPRAERYY IRRREVISHOMALID A3 URiEGTWithuan
autoiramune disorder is assessed b i)or%an %%%ﬂer the administration of one or more doses of a
R B S e

prophylactiCai S HeFARet R BPEIRS BFBrS AT B 558 ties to determine
whether onéleneofREtiiSequent teseswfianpnophydttical o inherappeuditallly éfféstive amount of one
or more anteEPgapthediessheuldhbeadminisiaieddomaid 2ybigdisdn anothesgmpdiment, the mean

absolute lymphocyte count in a sybject with an autoimmune disorder is assessed before and/or after

the administrafich SFBRE bAHGBIE 48885 BER oty A feA NP e A et tRasy StébiRdE amount of one
or more antBCh 3t datibtities tersl M Binvnieast e tacr ehizast $Pibrslsulbsieq tisnindosesidf a prophylactically

or therapeutically effective.amaroket ong aldress.anti-CD3 antibodies should be administered to said
subject. Prefger%tél%/, a subsequent (%?%%f a pre%p,hylgactglcally or therapeutically effective amount of one
or more anther3 antiboGiZEHEE TSt BP S B SR BRI PRAEISAH ARS8 26t is less than

800 cells/mpelyispsidh aonipee et simmm 8siteswtbans 700\Ge Hofmim 3das sitlast BB6, egtsdimma3, less than
600 cells/maug;, |essdhamnmbA0 cellstnmBilessihion 499 eolisimms 95300 cells/MmMma Rrdess. [00184]in

another emhodiment, the mean absolute lymphocyte count in‘a subject with an autoirnmune disorder
is determin?g%’ri%tki%s&ﬁ%/ %3?‘%%%%%{1’0% %%/% r& 0S8 6P °p?6ﬁﬂ§f§%%i9célf9€8ﬁﬂé?§ﬁ%mally effective

amount of chenemmbréwmmtiieDAEhibodiéOBAdthe mean absolute lymphocyte count is monitored

prior to the gghTyg{stration gi.enReLNAHRSURSEANEH dases.Afapraphviacically orfrerapeutically

effective amount of one or more antiCD3 antibodies, Preferably, the. mean absolute lymphocyte count
i the subjeBP RS IEASTBB0 CERPERTE  ETPERS S LTS SRR ot Tat HB00 cellohies, at

least1050 céfl%yneat et 4Fite atieastElimitiNea bt 671G, B2 BBst eIImnke3sicI55k. ke dsas1 286, ecldsit
mrn3Ppgin0292 1024366 adminisikation efadirst 4ase:akone,of mRrednts&R3aptinogies. [00185]in

another em 8dimeé}té§@meaz%c?8?§])§rﬁ%é%8%% count of approximately 700 cells/m1 to

approximate yni% ,app Is/nil to approximately 1100 cells/nil, approximately
700 cells/mii#§1E8proximBtelyes @R vasismineiNIosanaityFe0Ns epproxinittehasi®dells/m1,

SUSee  e i i
approximate U0 cells/ml, approxima ce R proximat ells/ml,
11%9 11 e’}fg}ﬁ?ﬁé‘m ag{gocﬂgs %% ocga;e)etg e‘ﬁ% & n%gg) antféoih S %87% giltsgﬁ‘l

approximate ) cé 0 approximately ,-approximately ffto approximately
1200 cells/riEragprexihTese]or sodeee haiding drapproxitmtely AaCoasais/mitigpoxirniteyy800 cells/ml to

approximatety kefice bemibiaRRisiaiely 8GN allsielta, appraximalal v kA80-callsifdeapproximately

900 cells/nil.to oximately 1100 cells/m| oximately 900 cells/ml to approximately 1000 cells/ml,
or approxim% e%@g% . 88f|%¥§%§%§§%§“§éﬁy§%%%§€éﬁ§? 1%‘&3%’%3%%53%@5%%’8%@ an
autoimmunéhgigergeripyeaim mksanriges Aretibpdivs thatiensars iveth (Ophgiiddie ally érctrasingpeutically

effective amgunbof:onemimop@atiseBdantibesdies. ihanothe-embodinenica meamabsolute

ymphacyte count.of appreximalely 790.celisil o, helgw 1000 cellsim s mainigiped, i sublect with
an autoimmune aisorder by ddmimiatering one or More doses 61 a prophyiactically of tharapeutically

effective amBuirtsaiatie B i@ antCEBribs drsnsuchas)fifa bpdeiitcérmbdtdiment, the
administratigptpieptgcOnmasB Aesasl-aslobage:. B RS mmofd-ateRRyRG G arthrranautically
effective Mol SR RIS 2RI HHR0Ie S8R5 N0l AHSE Ol LAdHEE S IR ONer
|mmunosuppre§)5|ve agents one or more of the o?lrowmg fwanted or adverse effects. vital sign
abnormalities (fever, tachycardia, bardycaniia, hypertension, hypotension), hematological events
(anemia, lymphopenia, leukopenia, thrombocytopétia), headache, chills, dizziness, nausea, asthenia,
back pain, chest pain (chest pressure), diarrhea, myalgia, pain, pruritus, psoriasis, rhinitis, sweating,
injection site reaction, vasodilatation, an increased risk of opportunistic infection, activation of Epstein
Barr Virus, apoptosis of T cells and an increased risk of developing certain types of cancer. In another
specific embodiment, the administration of one or more doses of a prophylactically or therapeutically
effective amount of one or more anti-CD3 antibodies does not induce or reduces relative to other

immunosuppressive agents one or more of the following unwanted or adverse effects: vital sign
abnarmalitiece (favvar tachvyveardia bhardvveardia hvnertencinn hvnotencionl hematoloaical evvente




prophylactically or therapeutically effective amount of one or more anti-'CD.S*anti'bbdie's“ 'fd‘r__th'e'- S
treatment of an autoimmune disorder may be repeated at 1 month, 2 months, 4 months, 6 months, 8
months, 12 months, 15 months, 18 months or 24 months or longer after the initial or previous dose or
dosage .regimen comprising a prophylactically or therapeutically effective amount of one or more:
anti-CD3 _antibgdjess-llaadepeat dose or dosage regimen may be adminisiered@sAgaatter of course,
when symptR s aed seinsebdtHstetst BRTiRfT aiarae (e puratEy BIampReEMBAt following the
initial or preasibisite sexOrodPsROETHAGIM ena Aerivhiere SWRPIINS assecidiedhwith gatawdeinmune
O hoqs o okimaa e e RlleLdose on o pas g Shealt fiRE-R g acoaring 10
methods of the invention. With'respect to diabetes, a repeat 8.05¢ or dosage regimen comprising a
prophylactiCafifigafier apduticairetennerdidunt b ofeasicriatydhtreiss ammisaies may be
administeres-diir Stapieaiiwiaeor foradampiahtEDsulRetstHaY IRt thai ol sidismisaiakd: month, 2
months, 4 mo g,? 6 g{lh Smonths, 12menths. 1o m nth nths or 24 months or longer
after initial rcg)}rlegqv%ug}t%ea?r%g%? W rt‘gfggg%?CDS e}r%ga%%%&ééshr%(@%é:g%a%gvg)}va%l%éegt Eb, at least
10%, at leadt oBogesbiediag Segpentheref Audirdinteiashs08% ralyearids0dn 2aetienspsdie, at least 80%
or at least 9%Qfbannmpa e indpreHieainantiavelssAdignnaibely vilhsrspacticadiabeies, a repeat dose
or dosage regimen comprisin rophylactically or therapeutically effective. amount of one or more
anti-CD3 angt%g%d%lgg%r%%yog% é%?nnlg es%&%%%%}%’ﬁ%?ﬁveﬁ%%ﬁr%?%% }%%ﬁg}ﬁt%gpsegﬁg%%é%rk]. or HAI C
levels at 1 rifsHERT PERGHFRDAIRERHE BRIBHINSTBOMBIME = HABPE Y B rompgie ¥8Umonths or 24
months or lengsosfiar-aiinhovoivmens eatieanbwith opli-ebomniigtiesndadeteiecrease by at
least 5%, at least 10%,.at least 20%, at least 30%, at least 40%.. at least 50%, at.least 60%, at least
7055, 2t loabl ST e A R BB B e e R A i
respect to FAPERs VAL EB4 1% 8 SerbriitEshtjecisyitncntiesmprdnfassop Hteehdabininh&rapeutically
effective amaugDofRReOkmRONE At B3aniibodiasmnayherminicienes damgabiect when, for
example, the subj Chepti W 1. month, 2 months, 4 months, 6 months, 8 months, 12
81‘8 p%%?% CB Eg%v{% -2 %gden%%geqhé?op OF arl g.léé eng Qgﬁ}&n?

months, 15 mont months or onths or longer after initi revious tréatment with anti-CD3

antibodies deefeaiudintinireihaR SoRlyRTalethBrPa0bs FhvsiEraBedDotinibt 8resem 30%, more than
40%, more thembendnarestaomBQssnare dhass/Q%, Amre thameaY semae than:e% compared to
pre-reatmept,igyele, . SpIbinARIAL halany 1OMI2007 LR eI enlion pigvides
compositions comprising one rciD 3 antibody and one or more prophyﬁagtlc or '?ﬁ%rapeu]%lt agents other
than anti-CH% BEBE RS EHETRUSHE fibraie M Gonase i P aalioierivig Gribesohre symptoms
associated witinageinfiamnaatomnar AuwaiNionbhagidisorde D apslybieticom phisig peatinistering to said

cuiee one 11 SR COMMSBS, JsBe e g SRS pgRTS e bt e not

limited to, peptides, polypeptides, fusion proteins, nucleic acid mo (

agents, synﬂ?@ﬁé‘ﬁ'ﬁf&%{%&d&rﬁ%ﬂﬁ?&@é&%%ﬁaeﬁ?&ﬁﬁefﬁ%I‘é&@%%’ﬁoﬁiﬁ@%?ﬁlwms%own to be
useful, or whimlmbxa@he&neu&edhgéﬂs 1Bl q_mﬁtﬂy _iheéﬁgdnﬁdof@ﬁaﬂ’s\es p{i&kt&ﬂ&@ﬁgﬁtfﬁﬁiﬁ%ﬁﬁef amelior_ation
of one or meiR Sy elgms assasiatedvihap.nfammaton: of aulolenyie disgreraan be used in

combination with an anti-CD3 antibody in accordancé with the invention des herein. Examples of

such agentPHEGEEID U AP RO CHIRE TS BE U RiG HEAR CREPIPRC R BRS S Bitedisalives, GLP-1
agaonists (&@n@cemdﬂmédi; leoterﬁaiiﬁa‘)r,eaha_mlchﬁ(armalmfg@m-ﬁiﬁ&iﬁgﬁ:\ag&sﬂww}mﬂiwmﬁﬁﬁi@gical agents for
rashes and WeIHAGR 5.0y RNQLOMIGTARY 8. é&%@é{%&.%@9&@&5@%&985%@8%%@%fapy (e.g,, PUVA)

and topical agents such as emollients, salicylic acid, coal tar, topical steroids, topical corticosteroids,
topical vitardft PPSIEh BB GEHR ,“E’QIMB%M’@ AETIYRIFIRSFRO! il foBRear HEGHS e #ti-inflammatory
agents (g.g.&eﬂrd@stﬁndid@t&ig.cmqmmtmapq h'ydrocortisonle), glucocorticoids, ste.zroi'ds,
non-steriodabbinfamial g a8 . A BRI Ve AElRIRDRG, AR SR lDpiIors),

beta-agonists, anticholinergic agents and methyl xanthines), immunomo ula'toréage.nts (e.g., small
organic mol &R of tegaif SFATEHRALSr ST Bth Kind Tetambr Al obrARtE R cBliRpsifivting agents,
cytokine anfagonistsihmohokireatitaganvstanty iplaotfichinfinitors DG antieaiider Ragents), gold
injections, s 9&3@%@@&%&&%%@4@@&%&1{1&%&%%@&&9@&3&%zﬁmg@@&im%%wmagonists

(e.g., anti-TNFa antibodies), and endostatin), dapsone, psoralens (e.g., methoxalen and trioxsalen),
anti-malariaPSg8RE @52 Ky ArF RRISBEGR T Sah a0 Shied> Hgé‘?‘f]ﬁ’b%ﬂ8§@3.g., erythomycin and
penicillin). Amjsimptdnoiisdutstarinragem wellkrmapmastes 6fledofsldl tretheradiavdihaiisd/be used in the
methods and compositions of the invention. Immunomodulatory agents can affect one or more or all
aspects of the immune response in a subject. Aspgcts of the immune response include, but are not
limited to, the inflammatory response, the complement cascade, leukocyte and lymphocyte
differentiation, proliferation, and/or effector function, monocyte and/or basophil counts, and the cellular
communication among cells of the immune system. In certain embodiments of the invention, an
immunomodulatmy agent modulates one aspect of the immune response. In other embodiments, an
immunomodulatory agent modulates more than one aspect of the immune response. In a preferred

embodiment of the invention, the administration of an immunomodulatory agent to a subject inhibits or
readiicece nne nr more acnecte nf the crithiect'e immiine reecnoncece ~canahiliticee In a2 enecific embodiment



immunomodulatory agents are administered to a subject with an inflammatory or auto immune disease
prior to, subsequent to, or concomitantly -with the therapeutic and/or prophylactic agents of the
invention. Preferably, one or more prophylactic, therapeutic or immunomodulatory agents are
administered to a subject With an inflammatory or autoimmtme disease to reduce or inhibit one or more
symptoms. %ft ligea dmm %{é? ¢ Jdt &eﬂ@%}u@%rﬁsw cemaa?nge Tgm g&w:’tﬂ c|}§ue well-known
to one skilled N the art can be Used 10 meastre one of more aspe FiAE TmmUE ¥e¥48onse in a
particular sibeet g aReretsrivternamErie s ffetbidng e 40 ipibesrbfeinimunomodulatory

ag;lan/t to zai@&%ﬁ%%{bd&ﬁﬁe&gﬁﬁfm@ﬂ@%m%a&M%m%W%ﬁ bgh@ggp@%ﬁﬁimagely 500
cells/mm rerera mm ore cells/imm 0S erera cells/immeo IS
e P i b A O Ot URIE A S0

maintained ina su?)Je another preferre ment, &’ dutoimmune or
inflammatomptfigsder is not administered an |mmunomodulatory agent if their absolute lymphocyte

count is 50Qgeeli$/mMm3 ordessr&HR @@Hﬁémmésgémiﬁ%@edl§/e§3qrol§§e§atﬁ5%%ﬁ§/mm3 or less, 700

cells/nun3 o ells/m r.less, or 80 3 or less.
2007/00906%5@7@&%6@3?%%@ 6bif f Inaﬁni%l % ere ’lbaoléﬁm)en(’ff ﬂ‘&%%e&?o*r’é prophylactic,
therapeutic @Yiirpdn serbrHod etsiunsy ag’em@xa@amﬂmr@u ot &swhjedtlivithtan, i amivatory or

autoimmuneGisRRSeiRA RS iarkansientinraiier QhHDIL NG PLMGIAASREKSRdhe disease or of the
immune ree][):)on e. SugOiahtrapa%tent ml&lbrtro or ggductl n of one or more ‘iﬁeCtS of the disease or of

the immun sop RoUTs: 3?/% RBRETSRY cﬁ?‘s’meFS & fr&NSiBht inhibition or
reduction inrepfecbiipdtevasp dvkeasfitrrecelisentigand omﬂ?enmmmescmmmmrm a few hours (e.g., 2

hours, 4 houﬁ&mﬁsmwaﬁgahewaa%%m%da&tsoargwﬁ@emgaﬁesl&amg%ﬁetrrané@taours or 48
hours), afewd gen% ol S, 4da a(}/s t g%a%/s or 14 days), or a few weeks (e.g., 3
weeks, 4 wéBks cV\?ee J v%e’eal%s% TG (ERSER re%rlﬁ SIS BREDr fore aspects of
the dlsease@@@@ﬁl?m&ne%@peﬁ%@@mm therpropivdsadtit amdiocifirerapeutic capabilities of an
anti-CD3 arrébmr 1001@%%5&@1‘5@&&6&3@%{@&@Mags%%mwaee&i@eaneﬁmptides with
prophylactic IIEE eutl or immunon odulator}ra %II Vit rotern ggl{geé%r i g%%pe tides with
prophylactic- g%eﬁtlc%rs"}lmraﬁlun%rﬁ%a%}%’ oryat f‘gcan 6@18% fBctvith an
inflammatorgriofaaitsibiim & eiveasedivacicorezived wifththiovsrdidrod Swhthe invention. Further, nucleic
acid m0|eCUI@£ﬁ.@]C0dinQTH€ef5}‘é§&W§ﬁ’eﬁ\ﬂﬁ|§eﬁ@9fﬂ%§€§£&1ﬂ@&i@sm§ﬁ@ﬁ RreieiRs.RelyReptides, or
peptides Wl@u%roop %r tlc theragegfﬁc or.immunomodul or ct|VIt or derlv%:%e%,aanalogs

tibodies cony HS% G B.C SIS ar. a8
fragments or varian gnspoypeptass orp es WI prophylactic, therapeutic or

mununomodhrat@r’\)eamw%' cark bermirARIETa b o, &@Eﬁ%ﬂmwmqﬁﬂam faatoPpeorr aRASirnmune
disease in a&ﬁardaﬁwa;wmﬁraesmﬁm@ﬁa&w}e HHMBRTIOR. o@f@f@éﬁ@dﬁiﬁi&ﬁﬁ deritivesnRpalogs,
variants andfragnrgsentsft{ |nt e tlc t era utlc nrnouzrlco odulato G}/&g&(lg of the
full-length Wlﬁlﬁypeppro e|n p Bieg elns1 po peptl es, or peptldes that

can be usedda@vmeﬁyra@ﬁé arrémpeumﬁ &Kﬁmmmﬁrmgmewﬁrbm@e@ed by any
technique wellkpowhdataa-antms Q@ﬁ&ﬁ@ﬁ@e@i@f@@ft@@ﬁ}@aﬂdjo@b@m&&AUSUbd etal, (eds.), 1999,

Short Protoggﬁg&h ole%arrBlgxllo% %%r SEE(%I&%Q JohrgnV\{jI(%y w%?@r rsregeg llrlmorporated by
reference heréin In its entirety), which desaripes me‘%ﬁs so?pro ucing pro ernspﬁcl) tldes or

peptides, arﬁ%ﬁ@ﬁ@ﬁ%&ﬁ@%%@@ﬂ%ﬁw Wﬁt@’@m@e@swwm&@mﬁl@h@can be used
as prOphWa@Eﬁvéﬁ%wCngr émmeemtqtat%agerm;%an baptagycad Ry S oMaBods described
in U.S. Pategllt Nga6 ngg grgqugom and @ane Agntrboq)l es; A Laboratory Manual, Cold Spring
Harbor Labor%ry ress, &I prrng “Which a mcorporated herein by reference in

their entiret)lpﬁir%‘fbrably%géﬁ%%ﬁ%?ﬁ@leéﬁ%@ﬁeﬁ%ﬂfoa%ﬂa‘btéw keGSR farfetidadis prophylactic,
therapeutic Qﬁiﬁﬂﬁﬂﬁ@g}g&gﬁd@t@WM@BB@U@@@H&&@&QH&Q@&H@ﬂsﬂﬁ;@@BOdS of the invention.
The prophyl Iher trc r |mm a activi of ent can be determiped in vitro
and/or in vrv%% %Eﬁ Enrﬂrﬂg F%g ﬁ%lw%?ol{%r%%% %LD % thesef[ﬁ'% ﬁl}lrshegﬁ yrt %Elssga%s proliferation
assays, andaFi*ﬁh‘?éﬁEﬂéfE‘r‘;ﬁFR(Z 1,1238.4) for the expression of particular proteins such as
co-stimulatom@mejecuIesrmr&h@y&ei@mhéwﬁ&ﬁheﬁaaﬂanaﬁa&m@% eheneiR ARLHEId3 antibodies
and one or mor ophyaactti%fpr th%rag]e#grc[fp%e ts otf Wﬁr Eh%ré aqd3 ;)gﬁg}ptthapdleaﬁ pl[oduces a better
t

prophylactlc of the apeutic effect in a su an either treatment alone. In certain embodiments, the
comb|natron%ﬁ%ﬁﬁﬁ%ﬁ@%ﬁ%ﬂ?‘%ﬁ%ﬁféﬁ%&%ﬁﬁé@@%@@ﬁ?@ﬂﬁéﬂfﬁan an antiCD3
antibody achieves a 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%,
90%, 95% or 98% better prophylactic or therapeutic effect in a subject with an autoimmune or
inflammatory disorder than either treatment alone. In particular embodiments, the combination of one
or more anti-CD3 antibodies and a prophylactic or therapeutic agent other than an anti-CD3 antibody
achieves a 20%, preferably a 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95% or 98% greater reduction in the inflammation of a particular organ, tissue or joint in a
subject with an inflammatory disorder or an autoimmune disorder which is associated with

inflammation than either treatment alone. In other embodiments, the combination of one or more
anti—-CD?2 antibodiee and one aor maore nronhvlactic or tharaneaiitic anente nther than anti—-CD?2



[00196]The combination therapies of the invention enable lower dosages of anti-CD3 antibodies
and/or less frequent administration of anti-CD3 antibodies, preferably humanized OKT3, to a subject
with an auto immune or inflammatory disorder to achieve a prophylactic or therapeutic effect. The
combination therapies of the invention enable lower dosages of the prophylactic or therapeutic agents
utilizedin!,co,ﬁm HOTORIR aﬁmrécms ?”g od% S I;Qr thﬁ.gr%/enti n or.iregdoieswai@rsgutoimmune or
inflammatorlyd/3 dreorder andor less trequent. %g%ln% tration gi‘ogﬂ?:tﬁ BropTyISE ff:a%‘feﬁ%‘r}glé%utic agents to

a subject whpiiBprige B Res At iato Ry alunaditnn arusislracmeepiaieictic or therapeutic effect.

The combinaigshthaiagiesofiihenivaniiondetiaaenavritsinyantathosadyeisesidaeffects
associated vyith the.a ministrat'% ogjcuréent %in le agler%t thgrapires and/or Existi g combination

. cleavage. | €10 &.¢ ar or olnerproten), eic, £ OI numerous chemi . .
therapies for ZUGimmurie orin ammg%ry disoraders, which i urh Improves patient compliance with

the treatmemopFoStsE 159 P9 7iied grb phigwendwhuimrspedidiagdntserlimiedsmpmefion therapies of
the presentjnyeiplioNSaizd ecasmidis iRraeancamipnilsyeansisentcanrgguentially. The

prophylactic {rﬁttper get%igeagg{gts of the (%aqmbination theraales coaf1 the pres nt invention can also be
dl\ d. Cy il ofa

. © may coiiain, one or more 1oy 5 C10S, . .
cyclically admnister cling therapy involves the administration fivs prophylactic or therapeutic

agent for a period of time, follgwad e AtMIBIRIrAHGR.ala SRR BrORMMARIE Or therapeutic agent
for a period of time and fepeating this sequential administration..1.e., the cycle, in grder to WO
2007/00906@&%T/US éﬁ%@?@ﬁc@% 0egl %%éﬂ%ﬁ%%sm it |sl%€édnc§'epf§gcl)%ﬁé38 t %S_{a‘gents, to avoid
or reduce thiossitgdeletiasts dfwheost side dipsitsangadron wilhbrdie tiertseporhoxeatment. 5.2.7.1
Methods of {geobinnemationdinamRpymipetes hnirespasiitam brdiment, thedargsent invention

provides a method for preventing,. treating,. managing, or ameliorating one or more symptoms
bssociated ATHCATATTA HRUHE SRRSO S b e L S L 2 S B B hprising
administerirggneralighd vepjeessodduim dree sivd - EBTsarmirdigies i emscdmorerpeliphylactic or
therapeutic agems-thrrdhanRnted 3anikedissndra-pipicsroembpdinent.dhadaragent invention
provides a meth gg%%%v&_régg&ngrnea&ﬂg, managing, or ameliorating one or more symptoms
associated With an autoimmune or m‘aﬂam'matory disorder in a subject, said method comprising
administerin§%$4aid subjedtdriecornrsraapinaEuintpoeie sHnerosebmembragraphylactic or

therapeutic agepts athemntiomanti.CRhantibadiasepheainatjeasteremiiy arti-CD3 antibodies is a
humanized QI 3. 1004994 The rasent invention prowides. methods.of preventing. reating, managing
or amelioratlﬁg ORE OF TOTE & ptoms a Gciated With &n autommune oF miamma ory disorder in a
subject, said'snetHgteresmnsesitTy evaisiariserrrsdy subjedeomcibfrmgiscarts.@P3sntibodies and
one or moreiﬁf%(gtﬁtj&_@%ﬁﬁ&%%@ﬁﬁ Wm&m&m@%ﬂ@wﬁg@{gﬁfgdﬁé@f@@gﬂmbﬁaﬂm?omodﬁ|at|0ry
agents are not administered to.a.s ith an autojmmt r tory disor ose absolute
mphocyte LBt e B o e G s, foss
than 650 ceRéxrites aesksdary 0 delishnmitrdwadra s 5B BT Mesy (HERCB00 cells/ram3, less
than 850 celistemidr-lessodan90@sielsienn 3 Thus/. imacpseferced smboshmentriov ter or
subsequent t administration of .pore d ne or ed nomodulatory agents to
asu bjgct wiﬁ? ’grzl)%éu oI rjr%ﬂjnem(ﬁ%ﬁ g?rg{r%% |ggfiﬁa%%?hfeg%gbsﬁ%ﬁjt?@?'hﬁ?ﬁéét%aﬁﬂ%f%ﬁsgid %u bject
is determineldl BYERICRFIFRGESSR BY JEETRRoBr B b S Rafpthe T difErertifg ressg o oiRe Gt metry or
trypan blue goists-t002004 anrg enhedimantithe piesentdaventnn pravdessvmethod for

preventing, treating.. managing or, _gnghratln more sq}pggmg ,sggg@éggcv%gpedlabetes, said
DITSING adMIAISTerig to pject a prophyfactically or'therapeutically effective amount

method compfising ad
of one or mare/Satiee Ty dishingahs WS aEREAngosr sEsrapetsianss fsitietamount of

insulin. In ongteebodiment, the present invention provides a method for preventing, treating,

il dibeies:.5aid (efhag gomprising

managing oy ggjoraling,0ng. ol Mot SYRRIMS Aepsialad
administering to said subject a prophylactically or therapeutlcga y effective amount of one or more

anti-0D3 antiblaresns SumRtpre g e i Srvifioss sk 6E5AY arbetipaspsunEEHIErigitGLP 1 analog.
In one emboglithedshiilenresenin avitionjle vdasi anpetb@adfar or eliminating binding of the Fc

to one or more FeyR. Such CD3 binding proteins comprise 2 variant Fc region having one or

more amino acid modifications, relative to a wild type Fe region, wherein said Fe region may be
derived from any type {e.g., IgG, IgE, IgM, 1gD, TgA and IgY), class (e.g., 1gGy, 1gGo, 1gGs,
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WO 2007/009064..PCDUS2006/027386 preventing, treating, Mal-aging or ameliorating one or more
symptoms associated with diabetes, said method comprising administering to said subject a
prophylactically or therapeutically effective amount of one or more anti-CD3 antibodies and a
prophylactically or therapeutically effective amount of exemiin-4 or analog thereof. In one embodiment,
the present inueatian psesdes.a.r .ethog,for preventing, treating, managt saepetakating one or
more sympt&is &#3stEakea ez TR SREae %?ﬁa %a?m?%ﬁ?&?asgm subject a
prophylactictthneretherdipe ufite ke effectiveram dar o fdryonm orempmtb DA dtibbdiegiand a
prophylactigglly grierapeHiicaily PHEEHYS ARQUNLAkRTYIRWERN A0al0gAbeIG 0l Rapother

embodiment, the present invention provides a met?ﬁ)d for preventing, treating, managing or
e
[ djf’é’Bbg

amelioratinfFBRL I RSTES AR ideieto disaly eation eFPHETh Y hg administering
to said subjestargriophylbeticabiobinkrgpehiticathe effecty & qRroanbo fefediumelnidedednti-CD3
antibody O@é@ﬂﬂg &%E&BHXJB%%@W ALhaRpsH Gliseliveameunt ahiasylin. In another

embodiment, the present invention provides a method for preventing, treating, managing or
amelioratin§ SHEYBHMGRS by Atlsterhes dieeied oy Wfﬁ"ﬂ%&ﬁﬁ%%?‘gé‘? HthSa ESARBIRY administering
to ;aid §ubj§gb@3pmmhgdaeﬁ_@aH;embjthmapmgiﬁaw Effemimammwmmﬂmsmm &ngi-CD3
antibodies ang gl iaciabnor ipetanesiealy elfsaiive ARQHBLOLEEAKERIRIR ancther

embodiment, the present invention provides a method for preventing, treating, managing or

amelioratin 6RO MBS s toRR itk Sd Wit Ps a@???ﬁygté?}bﬁgﬁﬁ@am“?ﬁéﬁ?dd comprising
administeriagqmsmdlﬂahj@nﬂa)pmhyﬁadﬂx_gaddy o ﬂa@smétwngl htae&wémmmmummh& humanized
anti-CD3 anfihpdy QK hikangd a:preplylashicaly. phingranciticaly.efastive.Anautplmethorrexate.

5.3Pharmaceutical Compositions 100201]The present invention provides compositions for the

treatment, pREPPRABITENH @RS STRTSH SP SREsH 1 SR RRANB I S5 SB OBt A autoimmune or
inflammatorfheliifindér dnddisgegi hicpmize dinhe mipactdayyatbit ipneotongnsesifoReroinitely anti-CD3
antibodies. 3. anQiber SHRCFMGRL, A GRBROSIFR COMRKIRGS OG- TRECUEIGIE:AGI molecules

encoding one or more anti-CD3 antibodies. 100202]In a specific embodiment, a composition
comprises &M ARFFEBS GBS EH Lo PEHECO S SR B i CEHUM A ST FRANERZed monoclonal
anti.bod_y. Inbyemarlimhafrtpmmgbambm&mmmnmmﬁMSmhmﬂmmmmMQKT3, a analog,
derivative, f{@&@@d&%ﬁ‘féﬁ%ﬁ}{%@ﬁﬁ@ﬁg'%%@é%@%%Q&EQB@R&@&%&&&%Q@Q@&'“ a preferred

embodiment, a compasition of the invention IS a pharmaceutical composition. Such compositions
comprise a FHSTHSAEHER BR oHEPS)EaBSAS S SRR ARt B ST hBFd dRteE e ¥ antibodies, and
a pharmaceusiidatiytiaccéptdbieicaritr. inespedific:¢ entadimenris, termelso!lishdthearentically
acceptable’ymeansaPRraRd R SIS AtANs MUK 2AA4I00ANRIECIALS20080R (388 agency of the

Federal oraie government or lised ha the U.S. Pharmacopeia or other generally recognized
pharmacop8doT 5B HETASEISSSNG HSYEY FaMie IS iy ORISR I TEr S CRRESSters to a
diluent, adjuiraintvéeiy: Frednds adjbidn {competectrrd incomplete))] exeipiengorbghidie with which
the therapeytig,is aelyinisteradveouch pharmaceutical carriers can be sterile liquids, such as water and
oils, including those of petroleum, animal, vegetable or synthetic origin, such as peanut oil, soybean
oil, mineral BiP*885ame &G4 & fike. Water is a preferred carrier when the pharmaceutical
composition#8iddministéiatl imtrahee 0dhislyaSklinersoleion s:embragpiousrdeitpsesannEzglycerol

solutions cag.alshe RIKed Asilig lai@ﬁ%l@rﬁm@m.fam%mﬁ%%gﬁn_s- Suitable
pharmaceutical excipients include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk,

silica gel, sCUTTHTAE SHATTE0G RARTS! ToHo SHESYATR *SFa R SUB L A CRBHuE Bie PRI glycerol,
propylene, dgiyecoh fvaterdetharied Badiitid ke Feedl(oPEkamplésyRBHEDGOk whiFtherirtaceutical
Excipients, AburEnéHBRE(86: «2000.cvhighiisuine QeRer ated i efereneeharain s, antirety), Am.
Pharmaceutical Asgoci r&i}gn,ﬁgﬁs%in%g?nDC. Tlhe com ositi%{l, if desired, can also contain minor
amounts of FeHMEEFERITSHNIRG 2Gents o Bi @ﬁ%%l}in%nﬁsgee PR GRS EBRTSE ISR  an take the
form of solutien fouspansivhdiitmuotsiomaabibtsifiient cegspifeisoonad drszasiaihetiréiksse
forrgulati?ns,pglgoglr@ljﬂj@ta@rp& mh gﬂ%ip@g@@@@g@-gﬁt@@dggg@%gﬁ@?% gﬁhg&l]armaceutical‘
grades of mannitol, lactgse, starch, nesium. stearate, sodium saccharine, cellulose, magnesium
carbonate, S8 ERSHEE BE 1418 BhLP ARG Al RarSre SRS R eIt
PharmaceuticairSsitndastingofaseopbmpmtasiichiemnp dsiioREHilsubntarhesphophjitacically or
therapeutically effective amount of a prophylactic or therapeutic agent preferably in purified form,
together with a suitable amount of carrier so as togprovide the form for proper administration to the
patient. The formulation should suit the mode of administration. In a preferred embodiment, the
pharmaceutical compositions are sterile and in suitable foul' for administration to a subject, preferably
an animal subject, more preferably a mammalian subject, and most preferably a human subject.




j00204]In a specific embodiment, it may be desirable to administer the pharmaceutical compositions of
the invention locally to the area in need of treatment; this may be achieved by, for example, and not by.
way of limitation, local infusion, by injection, or by means of an implant, said implant being of a porous,
non-porous, or gelatinous material, including membranes, such as sialastic membranes, or fibers.

Preferably, wheg a@ﬁmﬁuﬁtﬁr an.anti-CN3 antlbo care. must be takeortosuasspaterials to which the
anti-CD3 aniliv‘ﬂda‘y doednot 1|Qﬁéo %Og&jilon Aot éir em%‘gld?ﬁ%gﬁgo?%%@w%}gg%ﬁsgan be delivered
in a vesicle, (FBArEIE hadipsess phe{guinpsing mesSoremoeieaedB 224 58RI F cTRéat et at, in

Liposomes Eﬂeﬁi&éﬁﬁﬁ&ﬁﬁﬁ @E&E@%ﬁﬁ%ﬁ@&%@eﬁ@eﬁﬂ? rAREBE: m&%@ﬁ%@ﬂw Eiefler (eds.), Liss,
New t6t7c, %[L)Qnoo Q&% ez- Ber%?teltml:1 1|d %)%% 3 17 en;ra‘léPCulbrd
,61lelag.8¢c? VhiCH i 5by incorporated b y referenc elH’ th%‘ ]ﬁ‘] yet another

embodlmenfﬂﬂﬁ@d@mwﬁm%an be delivered in a controlled release or sustained release system. In
one embodippenia PUMHMaY beisesiie ?}%EBEM@&%&E@J&%%%&@S&@E%@&E@&% kR6g-Langer, supra;
Sefton, 1987, R CrltthRef Bipmed. En f}\/\}'ﬁ uchwal et al,, 1980, Surgery 88:507; Saudek et
al., 1989, N: eﬁfmélg@ (51 ﬁé’&lﬁﬁ?éféea%ﬁﬂ?éﬁ%%}?&w rein in its
entirety) In bbrmﬁasmelm#mmenf cmlymemimmgﬂémhedusém&mﬂmmémmmlI@ﬂaor sustained

release of t@eglam@@qts& ﬂatlaqgw@mme%gwtmsf&fe&%ﬁ% GosMedical Appligations of
Controlled Release Langer and Wise (eds RC Pres., Boca Raton, Florida (1974); Controlled Drug

Bloavallablll’@/mﬁﬁﬁ’arﬁ?g Ef&tﬂ[?@é?é?f@&ﬁa% TN Y BPROIRAT Bivd "’B’é‘?fl(‘é‘a%t)e eAlSw York
(1984); Rangezsanu: Peppas o1 B8hdkiMacrdndol Sein®R EwmilvthiorbmedkuGhem23561; see also Levy et

al., 1985, Seigneai228 &9 BHeingiehalg gn}%%émd}!%rat 2 %ﬁéeﬂ'a&maf@(ﬁ %3 B, J-

Neurosurg. 7 1:105 atent No. 5, U.S. Patent No. 5,916,597; U.S. Patent No.
5,912,015; J& B Qﬁfﬁ«uSNﬁ 9B MB (5SS Gdrft No M FBEee SBY PullittatiBiFNdOVO 99/15154:
and PCT Publigatioa:hids, W@I%ﬂ@ﬁﬁ&iﬁ@@?@@ﬁéﬂb’:ﬁl&g&} herebymospwfﬁmm redesence herein in

its entirety. %ﬁ%@@ o EPPSLVQQ% g}g@ g‘%@%gdrg ase f(r)ar rglg%tlonﬁs OoiK q}: but are not limited

to, poly(2-hydrox) yI methacry methacrylate), y acrylic atid),
po|y(ethy|en@9éé9y\hny| At ffwrnh%%ﬁab??ﬁée&aer n?/éefm%@ﬁ@@)nqémmﬁ%ﬁdes
poly(N-vinylIpgrhelicone); nalyinytalcohallipoyacndastidery, ne ety Rumglycehupelylactides (PLA),
pollactie g aliRnBhGikand podndigeslels, \n a Aiceried. clbacingiyhe Polymer used

in a sustained release formulation is ineft, free o eac ble impurities, sta e on storage, sterile, and

biodegradalSREPHSsE T ERRASEARBEHmEHE 3&“&%0@6 B3 detatief relemar l6(iTem%e be placed in
proximity of aha)nlaeﬁaqmautas=tafg’e&onmn;heuh1meﬁtms?mqmnﬁ@aamsm f@%@ﬁo@ﬁi@&iﬁ}@@mlc dose

(see. e.g. Gandapi.iMedical Appiealians Al oatalisd3a %% 242846 PRy 198 (1984),
which is hereby incorporated by reference herein’in its entlrety O% ontrolled reffease systems
are dISCUSSéIGWWWBV{%H@@F PIe5Y PEESRITER 253 RaRicH R 1ERE#Y incorporated by

reference héveinhalitsresititesy) oy teehnienosck hovwrdotioneyof skl irte aftcandbentised to produce
sustained reﬂ@se formulations comprising one or more antibodies of the invention or fragments
thereof. See, e.g.,.U.S. Patent No. 4,526,938, .PCT publication WO 91/05548, PCT publication WO
96/20698, M?Pg‘%’ﬂm 19§Wrﬂfﬁﬁ%ﬁm‘5ﬂ?§ﬂlgﬁ?ﬁ?ﬁﬁﬁ6¥ﬁﬂW§§F%¢ﬂﬁﬁﬁﬁ eHIBRsEBACer Xenograft

Using a SustaiizetERelgasevizedil Rat}mhﬂrapye&cﬁ)mlbgyfaﬁyﬁﬁelﬁg HongeaiM 195, "Antibody
Mediated Luypg ting-Emulsigns, I --WO
2007/00906 PCT%@Z%%%S# S %%%h%%}’g%g:n%omﬁ%‘ 5:37%11 ?{15%7%8 é%l?e%@ %f’g%gqg‘
"BiodegraddBReBUH e MR SFHFY WM&W%?@&?BWW%M@&W Pro. Intl Symp
Control. RelrBitact; Meiieny 2AH853:854whinG aantdicatkgid0 995 Rditiae aoapsilasioftefidRegombinant

HumRnlzedwmgﬁpmlﬁ%%%@ﬂu@% nEERC L SRR, x Ireﬁ%‘ ﬁ% %Oact Mater.

24:759-760, éach of which is incorporated_herein by reference in their e
pharmaceutioREEHpBSiToH H"Pﬁﬁf &Rt ha SPRSHAR ARRBeRR BB AT St Btare Zaino 301@

modifications which abolish binding to all FoyRs comprise a substitution at position 233 with

phenylalanine; or a substitution at position 238 with arginine; or a substitution at position 265
with alanine; or a substitution &t position 265 with glutamic acid; or a substitution at position

270 with alanine; or a substitition at position 270 with asparagine; or a substitution at position
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with its intended route of administration. Examples of routes of administration include, but are not
limited to, parenteral, e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation), intranasal,
transdermal (topical), transmucosal, and rectal administration. In a specific embodiment, the
composition is formulated in accordance with routine procedures as a pharmaceutical composition

adapted for inttayenalsssibcutaneous, intramuscular, oral, intranasal eg4opisakashnistration to
human beings, 1A et Ed & AR PO B A 8 T PR HTEFRGeR #RY¥EEn accordance

with routine 3% el phesyldrsot cutanbetitgtactni pistitat@?t ovit aspardaiiegs .2 ybitatlyneompositions for
intfaVenO_USp%QﬁBHiﬁ%aﬁ&%ﬁ%ﬁ&ﬁ%ﬁ%ﬁ!ﬁﬂ@e&%%%@ﬂﬁ%?sta%ﬂ(&{m%g%@?@&%%%%@ry' the
a

composition may also include a solubilizing agent and a local anesthetic such Ignocamne to ease

pain at the SHENGHAHE® ATE GBI 16D S0 OMTHHECEIH Sb SRS EBHIh & Preditnctb ardtholsaing Atinistered

topically, thetcosijposifid mstic gintbaiformud atbetintitreafousitol 26§ win ghindinie aticiaam, transdermal

batch, 10ton, floshamARQ SRR A(RSRh Sl IIB RSO A IS Loelliagyn to one of skil
g, 0

in the art. See, e.g., Remington's Pharmaceutical Sciences and Tntroduction to Pharmaceutical
Dosage Formid, YR Series & SRS SRS 2> PRI Sy fehnesiionis ifEbrporated by
reference ha_ta_'tméndm a;bﬁﬁm@ﬂmnﬁﬁwmbbmﬁheahdesmﬁ@mswmmsgmi{aolid or_solid
forms complisifig. FRHELA ARSI INRIR.Sralente comRatbiewith Rieal pppligatign and having a

dynamic viscosity preferably greater than water are typically employed. Suita rmulations include,
without limitBfiBH, STt MR ERS AT BRATERIoES Erlsd el At rephiLabewdére liniments, salves,
and _the Iikenwﬁ?iﬁbaﬁms ikdesineth, mmﬂﬂeﬂwnmﬁxadwﬁﬁﬁm&agwms,_(emzw@servatives,
stabiizers, welfiog Agenisu81s- bl dau il pRGN G ABQU S RIBNEHIERWER, A, for example,

osmotic pressure. Other suitable topical dosage forms include sprayable aerosol preparations wherein
the active ingB4int, prefs HBEFIPTERATIPAESA AP S S Bc TR taERg b o98! BBtkaged in a
mix}ure'witmmssmmﬁedodfaﬂlﬁré&c@spmgaﬁ@mmwpmbﬂmsuﬁhﬁsiﬂﬂgmﬁiamﬁs&,s@weeze bott]e.
Moisturizers,ofhumEEIARS, ca0.alsR08 3¢8Rd-IR RAAGAKIcAkeempesiionsAng dosage forms if

desired. Examples of such additional ingredients are well-known in the art.

WO2007/008BBHP e PRI 8UBTE AT P985 BT Petc R B e O b avFisRasier & {6 Be
administeredﬂmmmqaqamysctﬁﬁadompms_tﬁm m%ay@mwmmM@xﬁﬁwﬁﬁﬁfmmbwwgmst or in the
form of dropg,iyRasticHat, ALRBYIACHS ALIVGIARRUTIGAARNB AR HSSACCAIHING 1@ 1he present

invention can pe conveniently delivered in the form of an aerosol spray presentation from pressurized

packs or a riSHE S PoURh THEeERBaTrss STrkIIe prb e et erireReidRs dH RS ohTatAmRRssss
trichlorofluorostiethaineedichip rotetradhvonosthan essearbdwitioficelor ethes it atl@:gas. In the case of a
pressurized gerasolihe.desage Laitmay be.delermined aymafgyagjm HAlMR:lg deliver a metered

amount. Capsules and cartridges of, e. g., gelatin for use in an inhaler or insufflator'may be formulated
containing a BBWERPHAN BT SERRISL AR KIS SR SRR B6 fte AR SHEn a5 R e or starch.
[00211]If thextoimpBsitipms=GEdie: mvention arectore: adihidisterati-crallytithev¢erapasitions can be
formulated qeallyipthedermeh Rigiviab/als caRaWESEARD 855 SEICRBE (POULANS, SlispgRsions and

the like. Tablets or capsules can be prepared by conventjonal means with pharmaceutically acceptable
excipients sTERES Bidifg BJRREAE J* "Pre B TRsER e SaFRAYP ShWfFipyrrolidone or
hydroxypropy#déthylcelllilosejefil mrsiieog priactos &rmithodigsstall inercetuodéeitr alaium:hydrogen
phosphate);@mmp#@(a&mgm%%&@am@aﬁ@'& %&ilﬁ%q&%s@;,e@eagr}@a@ igveRQJAto starch or

sodium starch glycolate); or wetting agents (e.g., sodium lauryl sulphate). The tablets may be coated
by methods X2 Fﬁ?ﬁ&%ﬁ SHTRE %P B B%ﬁ‘éﬁ%ﬁ?fﬁ@é&??ﬂ?ﬁ%@?fﬁ A g AeRELHRdYorm of, for
example, sotativisalsyripstdy sospendionsmosttreirmidy diempre seipediasiandbyigroduatdor constitution
with water ofthessuitablevahicle belofeepsg, Srehdauid preparations Eﬂéﬁ@%ﬁ&?@é&%’ by

ing a

conventional. means with pharmaceutically acceptable additives such as suspen ents (e.g.,
sorbitol syru%f’%g?fui%gegﬁée%m F\?e%s? 8?%3%%%%&%%5%%&%@5%%%?@%&%@8& 9., lecithin or
acacia); norezgthsogrsaiatibeled tenils adreoedivit, Oitpestarsgethyltidcshobahiractionated vegetable
oils); ﬁnd prmmti\&es (*eelgm%egmé;! %@h@ﬂﬁf%@@@é&@tﬁ? AbREBiGasihh e Fgepafatbns
may also contain huffer salts, flav coloring .and sweetening agents as appropriate. Preparations
for oral admlsrﬁ?g‘g%a%glr? %a%o &<t a%%/gf%%ﬁ %éﬁ‘f‘&’?gﬁ%ﬂﬁ’?&l@l@s&’%ﬁ‘&? BIVLFEREE B sustained
release of agroghyaistelorthishapaucbdersatisy! (BB 23T heaterhpbsitiorediatiesimitention may be
formulated for parenteral administration by injection, e.g., by bolus injection or continuous infusion.
Formulations for injection may be presented in unifdosage form, e.g., in ampoules or in multi-dose
containers, with an added preservative. The compositions may take such forms as suspensions,
solutions or emulsions in oily or aqueous vehicles, and may contain formulatory agents such as .
suspending, stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder
form for constitution with a suitable vehicle, e.g., sterile pyrogen-free water, before use. WO
2007/009064PCT/US2006/027386 LUU:41.31Inc composSitions of the invention may also be

formulated in ream compositions such as suppositories or retention enemas, e.g., containing
convveantinnal ecrinnncitaryy hacac crich ace coerna bhiitter nr other alvvearidac




[00214]In addition to the formulations described previously, the compositions of the invention may also
be formulated as a depot preparation. Such long acting formulations may be administered by
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. Thus, for
example, the compositions may be formulated with suitable polymeric or hydrophobic materials (for
example as_apvamuisiapun an-asceptable ojl) or jon exchange resins, opasERasngtyssoluble
Corvatives, TP BT a0 ke B IS T O T BBIRD B SFRIEEr B can be
formulated &stermimal ditsinfbedies P Marrpsiberticaihroupe pratsis ealtsirckesddithobmdarmed with
anions such,as,dhass.geyediiembwirachianc .PReSRROTE: spslik RalicatacRGds, etc., and
those forme{jgwi h cati%gs SUCQ as thg%g,eldggved fromc}%'ogﬁg] Ogg#sséum, ammonium, calcium, ferric
hydroxides, 189 PFERIShSTE EHSthiIART RS2 SHRHTHS ORI MBS SR EEmE S,
[00216]Genamity ptheeirgridisinscs PEGmpbsitiont disthesibndeastidhgectslippliedrdithepseparately or

mixed togethgmiR-HpiadasRIeMNER{0) eraRIRSBA & SMdueRRllized-RRWIRLOLWABEHee concentrate

in a hermetically sealed container. such as an ampoule or sachette indicating the quantity of active
agent. WhefETHE EaHABLSHISA TR B SR RSB ABY T AISIGH o BA R LALPERE 48 it an imfusion

bottle containititpsterie-lplosmiatiestiotdkgi s thevatcione:salpie. WMhenentmesepnipositidrhéseadministered
by iniectionmwpouI%&ﬁ&@{é&%ﬁﬁé@ﬁé@%@@%ﬁﬁ@@ﬂ%&% beduoyided seihakihgdngredients
5

may be mixed prior to administration. [00217]In particular, the invention provides that one or more

anti-CD3 an?fgo%iggf%?nﬁﬁ%ﬁ%gg@ o STHOHE PR RO SR S8 R B & hermetically
sealed contaimersiubinais.an Bipbinlicg fsachettbemrdidatifgdbie otnmtitingd-thelagant. In one

em bodilr_nznﬁa%ﬁﬁ&j. r@&_rl,_ee.gf, %H@ﬁ#%@s&g%ﬁg@&di@&wwﬂfm&&%&%&m@@m %Itlhe invlegtion
is supplie steriliz ili wder or water free concentrate in a hermetically seale
container a3§ @gﬁiﬁicﬁgﬁgﬁgﬂ@%ﬁo WiatePS? SRS (e HSESH AR LB HES RS fon for
administrationitoeatemject. Preferably, one or more of the anti-CD3 antibodies, or pharmaceutical
compositions of the invention is supplied ads a dry sterile lyophilized powder in a hermetically sealed

container at a unit dosage of at'feas : ably at least 10 mg, at least 15 mg, at least 25
mg, at least[86IATY, at ledbt ASseyinatiberstBOmpgssat tetibods mgpbgeat tewsigld@myisThe lyophilized

p:%pqylactiog@rég@g@pﬁﬁ%%@;%@a% ?mrw§%$W%Wé9%&ﬁ?%ﬁwwld be stored
at between 2 an n its original container and the prophylactic or therapeutic agents, or
pharmaceutfeaI E8fHp %?i%%n %DP ﬁ‘éo?’r%‘l\/eélﬁ igﬁ%srf%lﬂcia‘}jﬁ%négrﬁ‘?ﬁlg%@%ﬁs REIRCERIRE™ preferably within
5 days, withitlypehidis Snaittimas thotses, P 2O07/389064PET NIS2006/002. Z888swithiat 24 hours,

within:12 hogs; yeithinS-hussiwithin5100urs, Within & hows: 95 Yithik.k hevralierbeing
reconstituted. In an., Itelggitiv? emtli)(?gitment, otn%lts)_r more of thﬁfa%i,-CDS antibodies, or
RS PoSiti5TS SPHRE T Ve ATS I BES PR iq IR 7% REMRERTEHY sealed

pharmaceutical COMposi
container indkedtingetieequbvitingarmdue drroegitiition sofithiec s diot. cRrsfdcaitiibtkied igajdbforsed of the

administereg,gampasition issyRRiesiiR A malically: saaled sontaingr atleast R28:mg/ml, more
preferably at lea%t .5 mg/ml, at I%as 1 mgém&i at Ieatsli 2d5 mx%/ , at least m%l?”u’ﬁ?t least 8 mg/ml, at
least 10 mgf'rlr‘fﬁ’aly e85 ?ﬁ@ﬁ%&,fg& &8 grﬁsgyomﬁ?atfolelgss 4} Gg?ﬁﬁfﬂ“a“ﬁ 478 %Cﬁ'nl or at least

100 mg/ad. Taerhas g eshduitd Beddibed at between 2C and 8C in its original container. [00218]In
a preferred esopagimentrihedpventenmiidesthak ke compasiionafilie inventienispackaged in a
hermeticallyb%eal gto%%%g sg&}g asan cﬁg‘g%ﬂf or sacggtt,e irédicati gethe uantit%[?éf anti-CD3
antibody. [0021% i I he compositions may, if desired; be presente ﬁ%rﬁ%‘a RGP AEPetSer tevice that
may containbepiddd Forfasibtan nugdseine fonmsicontammgithensctiveninredisnt. Fllsqmetcniay for
example compesgsnuiabesttastio Rithsuehasadlister0ackA108208Genatallysthedpgredients of the
Composmoni\gnms,edﬂgt%@ggﬂ EEE gle.érllye,%lr%%g]o%ners, many of which are commercialty available. As

described in Gentz et al., 1989, Proc. Natl. Acad. Sci. USA 86:821-824 {(which is hereby

incorporated by reference herein in its entirety), for instance, hexa-histidine provides for

convenient purification of the fusion protein. Other peptide tags useful for purification include,

but are not limited to, the hemagglhutinin™ HA” tag, which corresponds to an epitope derived
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subject that is the same species origin or species reactivity as recipient of such compositions. Thus, in
a preferred embodiment, human or humanized antibodies are administered to a human patient for
therapy or prophylaxis. [00221]The amount of the composition of the invention which will be effective
in the treatment, prevention or amelioration of one or more symptoms associated with an inflammatory
disease qQr.quiimpsBgisarder.can be determined by standard clini%%{)@%@gy@%gghe precise dose
to be emqbtlo 8@%&%?%@%%%@@%&@%’Bﬁgﬂe F8bite st adihri YRR PS8 the seriousness
of the conditivmparated hp wetsecd beicle dhascotikng todiie jtidgment of the practitioner and each
patlent's cirgympinces fhifaile A0ssbmabe.iARolaler KM ARss:mspansg urves derived from
tibo tide

in vitro or animal model test systems. [00222]For antibodies, proteins, polype , peptides and
fusion protetEBHEDABELLhE BErtHeeReSRtRIN bind 9a<ddR rrirmraiide reriuer iR tE Rty pically 0.0001
mg/kg to 10@Hieh iy abthatphtientshiodynafzight Rtifeinblynthe gosshgaadminste freder a patient is
between 0.00Q1.matka i ) .and.5 mg/kg, 0.0001
and 2 mg/k%?%.OOOl ar%&?ﬁ%;l?g %qgogoggr%%?rll?ggéaggég C?%aé %E%ﬁ%ot%dggf‘ %Eg@%éﬂ%ﬁén 8%5tymg,/kg,
0.0001 mg/REBPOESE G 6. COOTORAER P5HEAIS! BEoBior Rperthinly ey 20WHib 0.5 mg/kg, 0.01 to
0.25 mg/kg bre@Biitotertfimyigdidatenatierits, bedyneightifzaneaijuhumanamnihdies have a
longer half g withindhieyupan hedy dhan anibedine from-gitetsnerias dusdg gimyayne response

to the foreign polypeptides. Thus, lower dosages of human antibodi O }
2007/00906 BB EF1RYEBD B8 Ta8 b meiarnLirenmiesRiramisiis Breb feadmmidcurther, the
dosage anddretjue ncyonieidnainmetidtiamoeiaiitibadiestnt b nieolcifiadgmenisithereof may be

reduced by gohaReing Ut dissHepenefratiol h ibadie maodifications such as, for
example, lipidation. 5.4Chg%a%c§?ﬁéati_on of Ar’%s-%b3}%&%%%%%%%%@%%}2%%%Iity [00223]CD3

binding molSER B IR HE e SIS CRSFIASH PR it fe i B HRS S drsainareapadd 2inding molecules may
be assayed fentheiabititytel sy innspesi ficady. bingtte aGRIpely peptite (BHebuls Resdy may be
performed eAIBN (8. doraHAE mideR Al TEC B AR batab g peals (Lam, 1991,
Nature 354:82-84), on chips (Fodor, 1993, Nature 364:555-556), on bacteri .S. Patent No.
5,223,409), BIP S0 (RabBg SR uesleisialeang) Ay Ene aFa's (23 BeR OB HRIBMmIds (Cull et
al., 1992, PriapepiathlodaathcBrindiBA89:4865i48GRNNmphagetBcottang Smith, 1990, Science

249:386-390; Dl 1990, SLIRAGSAASLANANG, CuiaSblye 1950 Bl Mt Acad. Sci. USA
87:6378-6382; and Felici, 1991, J. Mol. Bial. 222:301-310) (each of these references is incorporated

herein in its BHHEFRRFBAPRRS RRERI B S A Fitp iRt caiB@ TRy e h atoaditingtrrgery
immunospedﬁftmaﬁyfdzimdmbcaﬁﬁﬁ_i@q]wﬁpiwesmag. ,tldmiﬂzxaras&aym&dyt{m‘imﬁpeﬁiﬁc_ity arjd gffinity for a
CD3 polypepiide, 1002241003 binding.maleehiesmay.be Assavsd.iarimmunaspsaific.hinding to a
CD3 polypeptide and cross-reactivity with other polypeptides by any method known In the art.
Imnaunoassaye&ieh can be used to analyze immunospecific binding and cross-reactivity include, but
are not Iir_ni_téﬂﬂlé$}compmrwm&mmmmmgmmmﬂﬁngﬁmhniqugs su_ch as western
blots, radiolphAResRKa: B e e UANRA MmUesahelas s RARCUIGH mmunoassays,

imtnunoprecjpitation assays, precipitin reactions, gel diffusion preq;ggm reactions, immunodiffusion

assays, aggitRhBASH AL BEEHAASFRSIBERI STassy S SSRGS 8t t&says, fluorescent
immunoassdysaprdtenaiinmmmimoassdips ptoncaim echutarfedaSincied ssdyssatbctentite and well known

in the art (s - e d A Bl \ol, 1, John
Wiley & Sor?gf3 rj%ag;ﬁgv?\go rllli% ‘}\,V@J;h?g?% %%%gﬁgﬁﬁﬁggﬁﬁh%%%%ﬁ%%%§¥ hxemplary

. P y, ref ty). b
immunoassaye & SRR B e T A HE R n e Erary, S bFirhRR AR Ticin
[00225]Imménpisrdeipitsicrqusin co B rerdtyiconprise ysing aupomsdaticn fatoglls in a lysis buffer
such as Rl%M&ﬁfa(%%ﬁi&"’ﬁ%ﬁ&&%%(hiﬂﬁ)}%&@9@@%@@&&@%@‘%&&&’&§£P§ee0-15 M NaCl,

0

0.01 M sodium sphay H 7.2, 1% Tras supplemented with protein phosphatase and/or
protease infﬁfaoﬁrgtgs%(‘g%? %Igéi‘%,}’ﬁlﬁﬁ%eﬁfmﬁﬁ’l‘fﬁ%%, g‘&'ﬁ%ﬂﬁ{ Vanaddie PRt gare esslbihiding molecule
of interest tolthefoel Myeabetirrmgbiatirgg fol-avpivdedcofsinie (@, gugibtetit hoerd)satid0o€ padding protein A
and/or proteipfaprapharese bragstathecalt lvaals InGuRating.fof .,%&ﬁéﬁ@%r@m@ﬁe at 40 C,

washing the. beads in_lysis buffer and resuspending the beads in S ample buffer. The ability of the
0D3 bir? dinglgﬁe%’l g(:_éfeﬂ%ia granue}ocyte macroplgige colﬂn%y stirmulating Pactor %/81\/{?6)813”), and Y
granulocyte colony stimulating factor (“G-CSF™)), or a growth factor (e.g., growth hormone
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VV,Q,211,117/219064PCT/US2006/027386 interest to intrimniiPiediPitare' a particular antigen can be
assessed by, e.g., western blot analysis. One of skill in the art would be knowledgeable as to the
parameters that can be modified to increase the binding of the CD3 binding molecule to a CD3
polypeptide and decrease the background (e.g., pre-clearing the cell lysate with sepharose beads) For

further-disc angd@g@@ - por%cblﬂgg n.p o) e, e.0,. Apspivatasted 7ads, 1994, Current
Protocols inthoIejf:'uIar Blfology, V%Tﬁl, John \;ﬁefl & oghgﬁ%’., l@ev{/I g’?l%“%ta&%.a]?gffff which is hereby

incorporated By reterdneEHons b licedonilon VORI TG Oy Bt ipnet RiblisasiergendY&lly comprises
preparing psoteinisamplesheleatropberedisiehibe pratsin SAMplehitapeasniamigegel (e.g., 8%-
20% SDS-R i e mol ight of the antigen), transferring the, protein sample
fom the polaE e ST e B ST Bibcking he
membrane mtﬁﬁéldng solution (e.g., PBS with 3% BSA or non-fat milk), washing the membrane in
washing bufi@i4e;g., PBS:Avpeenizfi-bigakinositetheentaraniecwitb: GRabixingmajecule of interest
(e.g., an antibody of interest) diluted.in, blockin fer, washing the membr in washing buffer,
blocking thefmrﬁ‘év%ts)er%iﬁ“ '\’/v??_t‘ﬁ)oaf{lnegacrl?t|’bcﬂ)}lcfifl ?qu %é%%é(f%)girﬁszg%rt e _ r%'él%g@nﬁgfé%lz\iﬁe) conjugated to
an enzymaticaighsheatee i§ Mespsnmdsrpedisxitb 6 Bralkanmesp Reisfhrase (w98 vapfioactive molecule
(e.g., 32P orsb 253 ) Aliluted is blackives h uffescwashing iheitoemrans-ip nash-butier, and detecting the

presence ofthe CD3.pol tide..O f skill in the ar uld be knowledgeable as;to the parameters
that can bef(rjtﬁ%%f%ggli%%g%%g § %%%%’a]lio etec g%%r%\{%)r%pdl%g %gwagé%?g%iqﬁas;%ise. For further
discussion ré§ardihermee staihasin Carotscei<stinge i emtshifeqnseral hedny 18 84viewitrént Protocols in
Molecular BigdagyondDhrtivd@n WYileyoksansndTiniNai piodsaind G:8icheWiRich sdagreby incorporated
by referencehereinin.its eptirety, 1002271E S comprise ripg CD3. tide, coating the
well of a 96%%?%2@%5 ér‘%)l?éiﬁésxv%ﬁ e%#esﬁ%lﬁ%%g&? %ﬁ%ﬁﬁﬁg%e @?‘%ﬁ% %%Sr%plecule of interest
conjugated Fadiorbried f1Tebednip SunersUetagE alh Meaparr Subkafinele ganpeierstiish peroxidase or
allcaline phesplaiase), Butheye hiapdsingbatngsiox adgpenovkeltine,)and deiestng thepresence of
the CD3 polypeptide, In ELISAsthe inding malecule of inferest. does not.have to be conjugated
(0.2 detenta S A BBl T B e T R B nolecule o
interest) colftiigited to a detectable compound may be added to the well. Further, instead of coating

the well withus€1)3 pAdypenbsts; dheQifigdhindingsmotacannsy:ie-caatasbipdiecsll. In this case,
an antibody. conj a% to.a detectable compound may be.added. following, the.addition of the 01)3
polypeptidebtlg%%éogépateac\}vygﬁP%ﬁgagf%seﬁﬁn%ﬁé%?tav%cﬁp be ﬁg e(%éxéla llgneggoﬁ the parameters
that can be PABHIFRMVES rdasERTEPEiIgrE HeteetEdas Ve -4 50atHe miuthdtiditedP LIS As known in the
art. For furthefegissussienc W2087#609064PCT/US2006/027386 - regarclini ELISAslee, TTIAusubel
etal, eds, 1 urrent,Protocols in Molecular Bi Iog;& Vol L-john Wiley & Sons, Inc, New York at
11.2.1, Whic%'%és:h reby i?}%or(&)?g?er k%er%ﬁelre_nge %ereln itri]%?%sdgﬁﬁfgeﬁ?ﬁg%fésﬁ%%ybl?ﬁn&F}Og affinity of a
CD3 bindind frioferaiTecrsig P36 SRASBEAINS YN PRPBH YRS GFaPHED B Hineiti Mbtule-CD3
polypeptide patifiacionicaitbamgeter mitea dyacompietitvehisitingrassays dnewxample of a
competitive lbin%i@% ssay, ' a r@d'%' assay; Somn ISl g%h '1 fati%lﬁgg labeled CD3
polypeptide3H1nl1 or 1’%’;13’@31 t eeé[l%k%#]%%]g ’rngﬁeéiﬁeg;d%ﬁlter’égsotgﬁlt ecpreser?(r:e of increasing
amounts of BRIEBRBEEED3 polypeptide, and the detection of the CD3 binding molecule bound to the
labeled CD3 polypeptid%,zTheJ‘3 %@ ;pgznadlg.c for a CD3 polypeptide and the binding

()
2 e 1Y . .o .
off-rates can be determinéd fronTthe tata by scatchard prot analysis. Competition with a second CD3
binding mol&¥}g*tan aldbuageteiimEtdsigTatieitminie 284 avalvadruasera B3 polypeptide is
incubated withdangRAdkindingroalatyletaiogatéddesatabelise.c prepoatnda(Rugra3ddian, 1251) in the
presence of dnereasing amauis, oL A.66008 4lAbRIed SRR RN P RIeEH sy mptoms

thereof. In particular, the present invention is directed to therapies which invoive administering

CD3 binding molecules, particularly anti-CD3 antibodies, more particularly humanized forms of

OK.T3 that have Fc domains that do not bind to Fe receptors, to 2 subject, preferably a human

subject, for preventing, treating, or ameliorating one or more symptoms of diabetes.
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1002291In a preferred embodiment, BlIAcore kinetic analysis is used to determine the binding on and
off rates of CD3 binding molecules to a CD3 polypeptide. BlIAcore kinetic analysis comprises analyzing
the binding and dissociation of a CD3 polypeptide from chips with immobilized CD3 binding molecules
on their surface. [00230]The CD3 binding molecules, in particular anti-CD3 antibodies, and

compositions:afdhael ion.can:alsQ be assayed for their abiljity to.madulatachspetsactivation. T cell
o0 ) i am&;lgs au%ounmune%@ér% séaat maab {TXFé%de %f‘%“k&ﬂﬁ‘g%m&f cytokines

activation can be deterrfiified by measuring, e.g., changes ; the
and/or T cefheleaviasiohtim 2iteens TV einm Rt Woiwmetaoil it d o Rinrcih areats, Bubiddiing, but not limited

to, immunopgesipitatiandalemmeraywastals) Qi@tﬁﬂ@h@}&ﬁbmeﬂk@%%ﬂgﬂﬁwﬁ%m%em blot ’
analysis, and RT-PCR can be used to measure the expression cytokines and T cell activation markers.
Ina preferré%%?n 58%%%?’5%%%%me AR fﬁéa}ﬁ'\’ig?ﬁ%‘?’? is tested for its

g eetite or (‘:Ebmpogllluonp(%lf;l
ability to inchasboies exprechsisrrapimMupahtob YR Hiod2 BEiTeE diste@ st podigsgand

compositionsafthgoiRusntioncan.alsahaiassavast far the mahiltydadadues sT-eelksignaling. The ability
of an anti-0 b%gg/ orif?ﬂcomg{ositéon ofh.th invention induce.J cel#lgi%nalin%can be assayed, e.g.,
by kinase asgays dnd electrophorelc Shit aseay P(‘é]i(}fgﬁ%‘j? 02 3FFr R R PEB T Xhtibodies, and

€
compositiorficatiariemeingein. CREDE SaskhmoildbaagiininiyditerstnSrobibilitistesendidedite T cell
pro(l}ilfe;ratioqugi%g @Sglgmf ngﬁgg@c@a%@h@%ﬂﬁgg}%@éﬂ{)ﬁ%ﬁ&@ig@gﬁg@; TaleN %ﬁg,inventiog: to |
modulate T cell praliferation,can be assessed by, e.9., 31-1-t idine incorpgration, trypan blue ce
counts, and 6T CXEASe SHIRATEAT SRR (REESUE SR B POTBORE s AP
PCT/US2006/a2188tpoto331Thie rutiutilS Bhtibodids band dorapodBidh$wf thedpstbntion can be
tested in vitroyefiio aduefot thainahiliidengducs. aytoly Sitnfer exampleythe abilityf aan anti-CD3

nti r m ition of the inventi induce._cytolysis can assessed by, e.q., release
252253 yazsglflgsg%,%‘ﬁgﬁe 5813}08?8, typ%qt grnlr%omunqeymedgaXeg an etes mellitug, my. en?ay grav?s,

pemphigus vulgaris, pernicious anemia, polyarteritis nodosa, polychrondritis, polyglandular
syndromes, polymyalgia rheumatica, polymyositis and dermatomyositis, primary
agammaglobulinemia, primary biliary cirrhosis, psoriasis, psoriatic arthritis, Raynauld’s
phenomenon, Reiter’s syndrome, Rheumatoid arthritis, sarcoidosis, scleroderma, Sjdgren’s
syndrome, stiff-man syndrome, systemic lupus erythematosus, lupus erythematosus, takayasu
arteritis, temporal arterisils/ giant cell arteritis, ulcerative colitis, uveitis, vasculitides such as
dermatitis herpetiformis vasculitis, vitiligo, and Wegener’s granulomatosis. Some autoimmune
disorders are also associated with an inflammatory condition. Thus, there is overlap between
what is considered an autoimmune disorder and an inflammatory disorder. Therefore, some
auntotmmune disorders may also be characterized as inflammatory disorders. Examples of
inflammatory disorders which can be prevented, treated or managed in accordance with the
methods of the invention include, but are not limited to, asthma, encephilitis, inflammatory
bowel disease, chronic obstructive pulmonary disease (COPD), allergic disorders, pulmonary
fibrosis, undifferentitated spondyloarthropathy, undifferentiated arthropathy, arthritis,
inflammatory osteolysis, and chronic inflamnmation resulting from chronic viral or bacteria
infections. Examples of the types of psoriasis which can be treated in accordance with the
compositions and methods of the invention include, but are not limited to, plaque psoriasis,
pustular psoriasis, erythrodermic psoriasis, guttate psoriasis and inverse psoriasis,

5.2.1 Diabetes
[00154] Type 1 diabetes or immune-mediated diabetes mellitus is caused by an
autoimmune response in which the insulin producing B-cells of the pancreas are gradually

destroyed. Destruction of the B-cells is believed largely mediated by CTLs (CD8+ T celis). The
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[00234]The anti-CD3 antibodies, and compositions of the invention can be tested in vitro or in vivo for
their ability to mediate the depletion of peripheral blood T cells. For example, the ability of an anti-CD3
antibody or a composition of the invention to mediate the depletion of peripheral blood T cells can be
assessed by, e.g., measuring T cell counts using flow cytometry analysis. [00235]The anti-CD3
antibodies, 4ng eamupiiansal inGUMENNA0 cRbelsRiat e ERpImediate
peripheral blood lymphocyte counts. For example, the ability of an anti-CD3 antibody or a composition

of the inve MIBAYS AR dTLtS0sH T a PRt B RARHO Epramasion and the ﬁ@%@é&%@d%&e.g., obtaining a
sample of m@f&me@ahhhaddsfr@mla@gajﬁiﬂﬂﬁeﬁm@ia@ blﬁeﬂyanmbda@des:fii.@dth@ﬁmﬂ gomponents pf
peripheral Qiﬂﬂ&ﬁﬁbﬁﬁxpm{@%’cﬁ@ m&ﬁ%%?!i'n%r ﬁﬁ%@g ﬁ%%ﬁ%@gﬂaﬁs‘m&’%&wtes using

trypan blue. 5.4.1 Characterization of Immunoglobulin°"Molecules with Variant Fc Regions [00236]In
preferred eATBBMHffe MESCHA FErRYROSERIST I o SEeihTnuElpiP iRt FETEGiBTs with altered FcyR

a_ffinities (e@g;ﬁmﬂzﬁey&bimdiﬂg)eamcdenﬁo@iﬂyme;mdmttﬂmgmﬂﬂﬁabﬂw‘ﬁeﬂmﬂ@ys, preferably ina
high througyy, ManngL, e AN, AL MG PIRGNARLGRI ASSAXR: GA0RE ANYASTRLIERRKIN In the ar for

identifying Fc-FcyR Interaction, I.e., specific binding of an Fc regionto an Fcy ing, but not
limited to, aff RIS Aliaaday Alheyeh BIRSHISIPPESONE AR HREhYS BRMALHGE sdStsesPPagsay, affinity
chromatogrmdgaﬁiyaquiﬁhr]bmﬂéah/ﬁisﬂmaﬁmﬂmal cbﬂﬁm,asgs_mmﬂdae @peassay k_nown in the
art for charqglerizing ane &Y mere hevRamediniedafigcloncall funalions, Samparisgp of antibodies with

altered Fc regions’of the invention to control antibodies providés a measure of the extent of decrease

or eliminatiGHreeE L EeiRe e fA&GEn. Non-limiting examples of effector cell functions that can be used
in accordan@e1ssth the roethods tivEagonitemt omterchideabitateratdisndenhtesanibindy-dependent cell

mediated cYQMIBEINARECL ATIPRAdeRSIEANL Ab3aRRoSts, BlAGRCMSB RSanITton.

opsonophagocytosis, ce eblndlng, rosetting, inding, and complement dependent cell mediated
cytotoxicity SR farRedlBRib BB d Mt SNEPRIRRErRAHER FEFA 576 St 88 EBRRP ISV ERRSHSF ¢ regions
with alteredbzCydhafftrptiesde:@grassibir 6RHaitidéag) iarecdanediniibaaedaeds, bioridemical based
assays in cQix ing'ln i rallel with.one ion 2 } € bly in a high
trouahpLt R e T e e it
characterizatBrFERABRGINSE cBfpHS TR e P R R th aterse iR dtfiffities (e.g., null FeyR
binding) cormptise; m@mﬁzmmﬁmm mﬁem@;ielaulﬁl mg&jsﬁg;ﬁb@ M&t}@ﬁ%ﬂ&g region to a
FoyR (one QL mprelasins: ahisshemical assarlaLAsierninnaSo:f o/ Rinieragtion. prgferably. an

ELISA based assay followed by comparision of the results to the results of tHe same assay obtained
with a contrb 2PethRGHERIGHERTEH AR Bb PRI dERPHS et & BemBRdrEsa st tse region has been

characterizeantaio i $n pbaceatio navilannedienere FcyRs and determined to have null binding to one or

more FeyRsafsgf least ong higshernisatbasad Aseauns A0 ELI30 a330 heglgoule maybe

engineered into a complete irnmunoglobulin, using standard récombinant DNAtechnology methods
known in thESSFHSASSRE Fh TGRS GIEBaH oSk B RIR Gt oam SRR hegiont ek pressla s mammalian
cells for furthébbiachemicahdc HamdteripatiGnallDe dhmeseagltopulin indeswbichea Wwariant Fe region of the

invention is Jliadhged(6: e ERIBEI00 R LGIORORNS IMMUIIRGID) G0, b, oY

immunoglobulin including, but hot imitéd to olyclonal antibodies, monoclonal antibodies, bispecific
antibodies, RTAIRERRRfRCSA SR SORERHERN d}é;ﬁﬁb%m%'érﬁﬁ]ﬁ?%ﬁp%bodies. In preferred
embodimentsianeaviant Serregiantshniiddiyced:intocads.iTvprptidgiokitinspeeificforthefiD3 complex

aS§OCiated %EQQHQQ M?ﬁ?ﬁgﬁay be used as markers of B cell function or to establish a therapeutic
index (See Keymeulen et al., 2005, N. Engl. J. Med. 352:2598-2608; Herold et al., 2005,
Diabetes 54:17¢3-176%; U.S. Pat. Appl. Pub. No. 2004/0038867 Al; and Greenbaum et al.,
2001, Diabetes 5(n470-476, respectively). For example, FPIR is calculated as the sum of insulin
values at ! and 3 minutes post IGTT, which are performed according to Isiet Cell Antibody
Register User's Study protocols (see, e.g., Bingley et al., 1996, Diabetes 45:1720-1728 and
McCulloch et al., 1993, Diabetes Care 16:911-915) (each of said references being hereby

incorporated by reference herein in its enfirety).

51



[00238]The variant Fc regions, preferably in the context of an immunoglobulin, can be further
characterized using one or more biochemical assays and/or one or more functional assays, preferably
in a high throughput manner. In some alternate embodiments, the variant Fe regions are not
introduced into an immunoglobulin and are further characterized using one or more biochemical based
assays and/orwoeermase fug%tifm%grslgsqys, preferably in a high througgtgsusnearayess The one or
more biochemical assays can be any assay known in the art for identifying Fc-FcyR interactions,
including, bmul’lé?llimiteé $eriags eI dRons St BE T R BIRUHGH 1o don Sneradidediaisay for
determiningatieckinetity parartter seatxpbnyhtisatetaotianae! guoidA effeerassayudinRiifesor more
functional a a S ' for-characterizing. ' mediated
Q3 2N Be,anyg ﬁﬁ%&@%ﬁ@tﬁﬁé& Psr;%}?ég% m&%’ﬂ&?‘% %95%3?&)45

effector cell function as known to one sk the art or 2d herein. In"specitic embodiments,
the immunobioBEmRS s Bt HEHA r ARPIOS GRS RROGEs yews AlRscHRIS Adssay for binding to
one or morexfeyReHaR1g 406 e RN AomeuRikéis eyRibhedeiohvedrigieneros. moss, ABEEAssays. In some
embodiments, the innnNURo i IS j lops,. are.assa er using a
surface plas}%%ﬁ?éﬁg rqg%cg@%éé%%%%;@%%g gé%eggc{)%@@ér%%\r%%{rlg? e‘atrétﬁ%%is)diys%%gs%a of
characteriz 298H6E iR TEHS Ah S ESHApHRSosshem e FERFegsiiosde by s gt D8RI, Pub. No.

2005/0064 54 4réhb:3 Rl dobsiftad b Poftrediosi0RRNOBF Q0 ¢ Cburse of the disease
2007/00906%&%{%%&9%{%’7%&[p%g%ﬁppgarm ggg%ggqlgg:?g%prising the variant Fe regions may

be analyzecf at any point’using a strface plasmon ba esonance’based assay, e.g., BlAcore, for
defining the RMSBE parafietiass stipenpetized R intbrakaofly My Iretrrbiag Kadmeesthose of skill in the
art. 100240 kmmest pefedraediensbosimentsrdhad rrmun oglabuliowomptisteg thenwriaai-Fe regions is
further charagterized in_ap animal model for interacti L 2. BI€ pigpal models for use
in the methods of t esfn%gﬁﬁ%ﬁ@%é%é??e?g%“g|§%ﬁ§%ﬂ%&?§%%§§% %ﬂtf%én FcyRs, e.g., any
mouse modasaEsSApERY SdmETemingense TPmey kR dbrhbrateer s B PBYeREference in its
entirety. Tranggefie Miteiferdisadgn: the-matheds-afithedavantoripelligerbiiptgnatdmited to, nude
knockout FcyRITIA mice.carrying human FcyRIIA: nu nacko VRII ' rying. human
ey R TIA: o i R e e ockou
FCyRITIA mASSERASRIG SR RIS R TIB HRRILpUAR P IS IARCE Of SYTIFWIRIRESY In Vivo
Chgrac;eriz&%@%}d&ﬁ\é@ﬁﬁ&mﬁi&@bmez@ Wmie&d&mmm&m&m m&@ﬂﬂ@m
antibodies of he.{AENRNAIRNICIRARIERICH I0INR-I0 Acelh e yetem ARGl A0 animal
model orgamé’m, smfc as aroéen_t animal modef system, for the esweds therapeutic activity prior to
use in huma#is syl s BLSEy SRR Ca b &t det!86- detb i SR (s Bigiintsttation of a
specific phanmageisticriepmpositiocaibinditared oinctigde-ce(lut) te Assaysdwvithinhraspatient tissue
sample is 0o I NI EXRAREE IR ALANRIRG.can'aatsglh g phaimacaHlisal.composition,

and the effect of such composition upon the tissue sample is observed. The tissue sample can be
obtained by PiapEyksra e prrertreetest hiokia tresulsnmeaation R HerRpE Gially most
effective tumersiasgetetdactesiatans thauihierapetitaallf maast SfféetiveCthesapetitoditdecule(s) for

each Individygl REYGHLNAHONSSPACHLG RTILREIRER'S, I ASSRYS CARMERAIpd out with
representative Ce_|]|S of ng’I types involved in an autoinunune or mflammatg@rfy disorder (e.g., T cells), to
determine if £YRRIFASEOREE SIFTEHS et BRSARFSRAMHIMRS 18 HESHRERBHENE uFTEEER cell types.
[00242]In aceetttareevithithes invekiiad (chaital tobd stwithr-buinaresulbie csaeecbnatkie, performed in

order to demensiata 15 IgpAAGe Anrlar eianeule Alliack af Aol arkedlesn vivo and

animal model studies using anti-CD3 antibodies can be extrapolated to humans and are sufficient for
demonstratifgthe B SRy atEiamro Pt SR RPH RSP0 EsftPshtee e satotmelative

dose of 1.0-1.5 mg MTX (Roenigk, FLH. et al., 1988, I, of the Am. Acad. Of Dermatology,
which is hereby incorporated by reference herein in its entirety}.

[0159] When patients are provided with information regarding the possible adverse
effects of the currently available therapies for psoriasis, many often choose to Iive with the

condition rather than undergo treatment (Greaves MLW., 1995, New England I. of Medicine
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100243]Anti-CD3 antibodies can be tested in suitable animal model systems prior to use in humans.
Such animal model systems include, but are not limited to, rats, mice, chicken, cows, monkeys, pigs,
dogs, rabbits, etc. Any animal system well-known in the art may be used. In a specific embodiment of
the invention, CD3 binding molecules are tested in a mouse model 82 WO '
2007/099@%2@6@&13@@5%0 7;3805[ 7Sdtﬁem-. ch model sfateini are widelyoasmeiamgavell-known to
the skilled artisan. CB3 bin f%erl;ﬁ eu(l:u sorgBGn AR _Fﬁlllﬁ?s ee’rrael’i(l:iurlej‘|c')°*'(-:5=:<'§11 edhy. égvusértgleraespects of the

procedure rifAgARs A/ ISR DSPRECRS TG BRI AP Feyl Erer adnAieste thepd®3 binding
molecules, ad svhethensidchagentaiaieinen isiared sepanstal-airasmabadmixiveamiiqe44] The

anti-inflammae%(%c%eaa%@c/eit hggegg ifh% gegptib%:lalﬁgs or 1hearrr%aceutical com ogsition of invention can be
determined %y using various experlmen%aﬁsanlmal Saets o intrammat r)}’é’ff’ﬁr? iRABWhH in the art and
described i EyesHeREpe 10 apinGRVitbspiR 1 theeniaxisod nepriagivmarardsyerseA iinmediiodin Arthritis and
Allied Conditignssef teesitheok afyRhnewnaioloas Meearyel-aidieds hGhapighaon(kemqid Febiger,

1993), which is(,j Qere%oipg)or orqted %)Ilgs/preferencc uréeer%in in it%t(-i'ntig_eeé)(b %{E}Eriment | and CFpontaneous

. USe IT SINEOTIS . SOraisis I Ut arg ni SOT11asS1S dl
animal modéais o?lnﬂammaq[cffy anhritis and autoirniiune Thaamatc diseaseSor4w f'Be used to

assess the &aveIin&iden &Eo8aBlivaigiel Gehalbgeammipd e bipha bseisticScosrBSERNS of

in\_/en_tilon. T_tma‘lmmgmgaam mﬁg‘sﬁ%@)ﬁnﬁ'ﬁ@bﬂﬂﬁ@ azwﬁm?le& g@ﬂd&&‘tebm.l,i@i@z;igﬂ -J[|00245(JT_hel .
principle animal m : ritisor inflam ease Icnownn the art and wi used include:
adjuvant-inﬁ&%@ftﬁﬁiéﬁﬁé&%ﬁiéﬂ %Tﬁégﬁ%%l(%%%%ﬁﬁ jS'fal an ?ﬁ%ﬁ%gg ege sogi\ér%
antigen-inddekd-argdetivest, sasbiol whidhHahaster invoduisicd bolesieribedhisrdrofitrdntirgyand Wilder RU.,
"Arthritis and Autoimmunity in Apimals”, in Arthritis and Allied Conditions: A Textbook of
Rheumatology, McCarty et a/.é%&s.) FAma SIS L Febiger, 1993), incorporated herein by
reference init&léhtirety. Abesnaigisriiseitie & ammidnuis dirammiherobe ey thexmunsan
autoimmunegisgasgddpermaioit athy §isdRAhEreniRe MLtk d 8 luskidah: Madi146:857, which is
hereby incorgio&ategopey reffr nceaggtrlel:rguiﬁ itasn gﬁgrgt Tehis cfjtilseaése cag be induced in many species
by the admihistration of fie er%%néous fype 1 collagen ur engﬁ}lestlﬁléfi 884> af’d‘rjénfﬁﬁ%%; and
Cathcart et &trpgghor dSHHRIFesk5ave6) cantththiscpBenmorteirebaiodettiof iaithtitiiesasd in addition, e.g.,
H0|mdah|,h&tuﬂ&ﬁ&n@b&ﬂﬁiﬁé@|wléﬁ§§§y%%&e(@ﬁ@.fk@cfﬂﬁ@§fa&ﬁfd%ﬁﬂ£@5&| 19 l'{k@ﬂ&b)‘{o&ﬁ@%rporélltgd by
reference herein in.its entirety). [Q0246]Additigna imal models for inflammatory bowel disease
can also be%g‘é‘a“i%%s?el%%%*)e‘%aﬁé%s%%f‘ %ﬁ‘%quﬁ’fgg Scaaﬁttlg%ﬁfecsauglrnﬁr%?rrhoé%ég[usﬂjggﬁscompositions of
invention (KH#etdhe 99920 eang maroyasimidntivlco: 5po 188 s /RavnaioRsriigs DS i. 3002
Suppl):3S10GfRash-abvhichigReiehyiincerpoiaieddy:afaranes rinkip.its sutiebrnldicerative
cholitis and Crohn's disease are human. inflammatory.bowel diseases that can be induced in animals.
Sulfated poIS snéélgﬁgr?gé%?nm&%g%%%% 1%8%“?.%&‘%%%?%%’8%%&?’% %%?ﬁa%%@#%?ﬁ;%%gétin sulfate, and
dextran sulf&¥Best enelliedl friremits gurdhyUINSs TREE Haitedssseresulprorigtacid (TNBS)
and acetic agid saling acipinisies edtte pRMaIsDalytodngdueainianmmoalonnbawehdisaases.

progressively or remain the same for years before progressing. Besides rheumatoid arthritis,

other types of arthritis associated with autoimmune inflammation include the following:

psoriatic arthritis, Reiter’s syndrome and aniylosing spondylitis arthritis. Rheumatoid arthritis
occurs in joints on both sides of the body (such as both hands, wrists or knees). This symmetry
helps distinguish rtheumatoid arthritis from other types of arthritis. In addition to affecting the
joints, theumatoid arthritis may occasionally affect the skin, eyes, lungs, heart, blood or nerves. .
[80162} Rheumatoid arthritis affects about 1% of the world’s population and is potentially
disabling. There are approximately 2.9 miliion incidences of rheumatoid arthritis in the United
States. Two to thres times more women are affected than men. The typical age that rheumatoid
arthritis occurs is between 25 and 50. Juvenile rheumatoid arthritis affects 71,000 young

Americans (aged eighteen and under), affecting six times as many girls as boys.
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rooll.01 2007/00291= al mciclath s for asthma can also be used to assess e efriggjSycr aiL93.-23 .3
antibodies or pharmaceutical compositions of invention. An example of one such model is the murine
adoptive transfer model in which aeroallergen provocation of Till or TH2 recipient mice results ba TH
effector cell migration to the airways and is associated with an intense neutrophilic (TI-11) and

cosinophi(hiaiume macessHiBlomTalory S PANSE ACAID Gl ol 9971 QT’fa%i\n.mar models

1861737-1747, which is era mcorporate reference ereln In Its entirety

for autoimnieies Hidepatrs Rammetery Bé%ﬁ%‘%é%‘s‘éeﬂﬁédméyﬂf LB 9 HFebBRIe or
pharmaceutiepheRep @it @;itlﬂﬂﬁﬁﬂﬂﬁt&ﬁunﬁbmd%&mr i@fﬁﬁmﬁﬁﬁiﬂﬁiﬁ;ﬁl&ﬁ&% type 1
diabetes, thyroid aytoimmu mjrt %ytggﬁ 4%Lln ﬁ%g glw %&g{f@% 5ItIS have been
developed (Bluestone et a %% i‘gj%gld%( éengli 2%% ers et at 5 Rutormmunlty
29:235-246AKh08H #teag, aifgadl BB RSB a s £ansr e e Y errdon PEiSRAOMEBAIS19:12-24, each

of which is higsebyriaceipesaied w&afe@mﬁQ@mmﬁ@tmgaf)mmaﬁ%ﬁéﬁseﬁlcacy of anti-CD3
antibodies 05 harm tlc:ah o Q? %g&%g |nv |on can alsa g@test d |n autormmune
disorder mo as an experimental allergic encep aﬁ)myef?m iy Slmodari *iSan experimental

autoimmuné&YasEss erapapre biestral HaeveRss 9is tEATEON SRzaheiviP €r L thoogicanmrerRed/, Immunol.
8:579, whickig 51ersaimaaﬁ@nﬁeﬁaﬂaﬁr@mﬁﬁm@iwﬂs@aﬁge&maa& dodisgase model for the

human autoimmun itior owcgg Ierogls (tMS AR IS an example of a cell-mediated
autoimmuné isor aert is media IS readily mddced in mammaf'anrspemes by

immunizatici§srse ﬁfﬁﬂéﬁﬂnba@i@%ﬁ%ﬁt@ﬂ%‘%\?@ﬂ%ﬂﬁﬂb@%ﬁﬁh@mweéﬁ@épﬁaﬂb@@én|c proteolipid
(PLP). SJLI¥imicenaeaiaresisenptiple stiginafismice it kididand olpamdnehieipRohEAdR: these mice
develop an acute araéétlc disease and an acute cellular infiltrate is identifiable within the CNS. EAE
spontaneous yagege(fgrps iNMI3P 1-17 peptide-specific T cell receptor (TCR) transgenic mice
(TgMBP+) dPLRIAG-1-defrcréfetrtsgrsinth¢capsiiecdRal. heohre eefimmssooneihieh tsitsareby

incorporateehbydigienenesoharainda:ies oRlirely). ﬁ@@&ﬁ@&&w&h&romynm&mgméo those skilled in
the art can be %snggtgqthev élrjagjrre an]:tfll-FJ t%‘ﬂlas 2 ébnqgégg or. tgg%ﬁ eage{%%%%rz%&a sgosr%%ns disclosed

herein for altolmmuné an mmatory Iseases. OXICI or efti cagy of anti-CD3

antibodies dRPRINISEREE AFESHIPBSRIGECET R bIP eaﬁqéeréeeémhﬁ@a t gtarf@ard pharmaceutical

procedures éﬁaﬁ@ilegu{aareswﬁ@meﬁkf&ﬁm&kﬁfﬂmaoa ghfalsdelemuning thebibb0{Bagydese lethal to
50% of the RO e?r%?t'gnﬁ and th ED50 1!_fgse th eutlcal efchltIr\éeHmSOfV of the populatlon) The

or 18 T {3 sit
dose ratio between toxic and t peutlc effects is the era eu icindex and it can be expressed as

the ratio LD@@%ﬁe@fM@ae@eamﬁéﬂwrﬁ&w&%ﬁhaﬁgefﬁerhwﬂiﬁ%ééodrep@@éwed
2007,1009084Hr &k UE2 008102y Bssessment of theumatoid arthritis is most commeonty based on a

combination of factors, including, but not limited to: the specific iocation and symmetry of
painful joints, the presence of joint stiffness in the morning, the presence of bumps and nodules

under the skin (rheumatoid nodules), resuits of X-ray tests that suggest rheumaioid arthritis,

5.2.4 Tissue Transplantation

[80165) Tissue transplantation between genetically nonidentical individuals results in

- immunological rejection of the tissue through T cell-dependent mechanisms. To prevent
allograft rejection, immunosuppression is achieved with agents that generally interfere with T
cell function by modulating TcR signel transduction (see, e.g., Borel, J. F., 1989, Pharmacol.
Rev. 42:260-372; Mortis, P. J., 1991, Curr. Opin. Immunoel. 3:748-751; Sigal et al., 1992, Ann.
Rev. Immunol. 10:519-560; and L'Azou et al., 1999, Arch. Toxicol. 73:337-345, each of which
is hereby incorporated by reference herein in ifs entirety). Further, since the effect of the
Immunosuppressive agents is short-lasting, transplant recipients normally require life-long
treatment of immunosuppressive agents to prevent transplant rejection. Transplant recipients

receiving long-term immunosuppressive treatment have a high risk of developing infections and
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16'itroblio&'at exhibit toxic side effects may be used, care should be taken to design a delivery system
that targets such agents to the site of affected tissue in order to minimize potential damage to
uninfected cells and, thereby, reduce side effects. [00252]The data obtained from the cell culture
assays and animal studies can be used in formulating a range of dosage of anti-CD3 antibodies for
use in humagnswihecdesa G3:0 sueh agen Igga o8 Qﬁr bly within a rangecofusiresletissg concentrations
that include the ED50 with Ii?ﬂg or no tpxlig}%g/. The %ﬁ%ﬁ%%a%ﬁrﬁi BRUTRT: rllngge depending upon
the dosage SORRFERAH SR LHRE e PoirdETs SR Eafithsummaal AP armagenit Reed in the method
of the inventibhgikes tharapiettiealinedfpeiivel dpsetande-astimategddnitialframieelauliure assays. A
dose may bﬁgggmyg}gg. Inanimal.mo t ieve a circulating plas oncentration range that

%0 5 O%Qr]il)g} SIVE gg%l'ﬁs eh%% \4158% %OI%HS&]%%%{R’JO g}aal(f\ograﬁ %1011

includes the | (1.e., the concentration of the test compound that achieves a E=R&%imal inhibition
of symptom&Paechiess Aiptemipdndmrel Sher e mesrspfidhnes iswgcidoibrbledcurately
determine usefptoskomesivaditimasisstiauvbisotiaplaatea may be measured, for example, by high
performance,ligeud chromat 1002 fficacy in preventing or.treating.an autoimmune disorder
may be derrf%l%%%gted, eﬁ S%.,ggy%%%g%ﬁa t e%ﬁﬁ%%?%i%sﬁﬁ-%ﬁ?gé%ﬁ 1%na%|}é%gcf)°rr%omposition of the
invention to%ﬁ@@&%@%%%?@%@ﬁ\‘@@h% el tesiAsintiine &l semibiet ieomvericechwsast absolute
lymphocyte sfouisote: deeseana, Treelasivation. tageeease-haalbpaliferation.faeduce cytolcine

production, el (e (Ngllate one ar more, particular. cytold rofiles. Efficacy in treating diabetes may
be demonstr%?eé%.gl. T)le ﬁgeggt?ﬁsgestﬁe §BI |%§1 0 ad%gr?ﬁ%%%gamrﬁigc?’ 6 ol?%%cr’g%%l |otr$ 8Fthe invention
to reduce o9& BHRIEFEE i BroAts orEtsatas ceoprasainrdthale: faprds démyrisedssiRgMI 1, to reduce

the level HAt«ibtA G GTTRBMea: SR Aaitydegiisem eniiabiasulin, re e GFaass Moagl-activation in

pancreatic i Issue. Efficacy in preventing or treating,an infl tory disorder may. be
demonstratg‘!(?,&eg%.?’ ﬁy éé%ﬁ%%&”ﬁﬁé%%ﬁﬁ?ybgfa a ar 1gnntfi-‘é}81§u§ﬁ%%}§§} %%Peo GRBORET }ar%%re symptoms
of the inflanfPa i Fisrbraeriscd derdadesy ediraetfinche 5tewsaisa 7f edtcproliferation, to modulate
one or more:ayidenehpiofilgs fituediee aelcinamsagdusion teredussdnflammationaka joint, organ
or tissue or to improve quality of life. [00254]Changes in inflammatory disease activity may be
assessed through tender and 8| cisgrusisaBradichian andaisdeptmerit siAgh smeres for pain and
disease activity, and the ESR/CRP. E—’@éﬁ%@%ion of structural joint damage may be assessed by
quantitative [§6b8iAg of XPréystofiiamdsimurnistsdandeie et{Shtyhaneih ady=Gharigesarfwictional status

in humans with infl ; ISQF I ' - nt Questionnaire
(FAQ), ant ity o e o aaigets T e R o pasenrie

2007/009064PC R E5HERMG 28RS 8 MithiAE BERESHRSIAY EHRHEAGRIESE othiEs and Percent Binding

autoreactive or donor-reactive CTL may be detected in peripheral blood or target tissnes. For

exampie, in the diabetic patient, autoreactive CTL may be detected in pancreatic islet cell
tissues; in the psoriatic patient, autoreactive CTL may be detected in epidermal or dermal
tissues; in the arthritic patient, autoreactive CTL may be detected in synovial ceil tissues and in
the organ transplant recipient, donor-reactive CT'L may be detected in the transplant graft. Since
the generation of autoreactive or donor-reactive CTL is thought to precede the development of
auto/donor antibodies and other indicia of the clinical symptoms of imemune disorders, detection
of specific CTL may in some cases enable more sensitive and specific diagnosis of the disorder.
{06168} The assays can also be used to quantify both the absolute number and the
proportion of autoreactive CTL present in 2 sample, such as a peripheral biood sample, in both
pre-clinical subjects and patients that have received therapy. In some embodiments, both the
severity and course of the autoimmune or allograft disorder may be predicted and followed
using such assays. For example, the human MHC class I molecule HLA-A 0201 can be used in

corbination with the a diabetic autoantigen, for example IA-2, to detect awtoreactive CTL
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[00255]The effect of one or more doses of one or more the ability of a anti-CD3 antibodies or
composition of the invention to reduce one or more symptoms of an autoimmune or donor-specific
immune disorder on peripheral blood lymphocyte counts can be monitored/assessed using standard
techniques known to one of skill in the art. Peripheral blood lymphocytes counts in a mammal can be

determingd; by w& oo OliRINING-a-8sample, of peripheral blood from said marafiakisepakating the
lymphocyte® o %tﬁ%‘i"%’é‘?ﬁ%ﬁozﬁt%&%?lﬁgﬁ ﬁﬁlégr' AT FRIEH FBRebnRAERINFERYY Ficoll-Hypaque
(Pharmaciayufieigitérs bevtifugetits retdecmfritngthetilymphocytes using trypan blue. Peripheral blood

T cell countgyi ggpmmalrgag, ﬁs@gmﬁ@ﬂmi&%ﬁmﬁ@ﬁmmym

iﬁ%éﬁqggﬂ%%?r
components of peripheral blood such as plasma using, e.g., a use of Ficoll-Hypaque (Pharmacia)
arachent coRTURSHBHERBEARENE T SRS Y P ERHBL B ERFSCRE dSiso4E L aithgeh Sch as 01)2,
CD3, CD4, bindigDy&iwisimhogdon]fgataetitm-dTiBeonphyicoerythrin, and measuring the number of T
cells by FAGg firther, lisisfleptancopasticniar subsel o6 colad SaleriR 2k 04 &#Sﬂ |
CD4+RO+, CD84R0+, CDER‘Q/@A\E{E or CD8TRAA4) cells can be determined usin stan&ia_r techniques
known to orBBF&IROH H%a B PS?%&&@%G@E%TW%%KW@%F@@SYWW@S expressed
by peripheratisiood dyimohodyessisousidiley artie@D3 antibodies prior or after, or both prior to and after
the adminisiager) of onarmergARsRsAlallia Ankades AL e ARacsRed welng slandard

techniques kpown to one of skill in the art, The percentage of CD3 polypeptides expressed by
peripheral befgc?)ﬁmfe%%sﬁé:ﬁg REYBVATIETRS HiHBHRS BSREESFRRE A5 e BEIEENg a sample
of peripherdibiasdddormeabmanina), veepasatingtthe lymphocytes from other components of peripheral
blood such as plasma using, e.qg., Ficoll-Hypaque (Pharmacia) gradient centrifugation, and labeling the
T cells with an anti-CD3 bindirﬁ? plapsraeand irepiriacic iethon
and an antih@#iiZlirected e @iposiiantigémsihots ad BNy« ar GRSudhichsisut dnjugated to
phycoerytife e BING (e pumbietof Lpelslahe etballn an's G Ringing mplggulo antivody
cella

relative to the number of T cells labeled with an antibody directed to a ntigen using FACS.

beled w ' :
5.6Methods BFEFSHEEIRY AFBSHieS L BESEHPA AT TREC IR MAHIRSISsEAly bind to an CD3
polypeptideasérityayprotiswéasthaayerired ndionswad N dHibsettidothedsynihesisaoimatibodies, in
particular, by clemicakayaihesisnRloR" efptabh, RIHESCARINARLEXRTESS IRReRhnigues.

[00258]Polyclonal antibodies that u&munospemﬂcally bind to an antigen can be produced by various

procedures MEIFRISWHTIHE S8 FasaRpiat ShA R RaAEd T RsEsRERE b various host
animals inclesdfiagfativmetdimitbebtmal atyiyits, neicetatats, étoipteiWOARNTHROS0H4 BEHc152006/027386
induce the praductipRdQiMigGaRtaRngLRElYFIAnA %@JE&&&EQH&%M&Q&W” antigen. Various

adjuvants may be used.to increase. the immunaological response, depending on the host species, and
include but AP HBTTIRICETES, BFEEHES (SO pRIPERY WO R G SIS #NSs aluminum
hydroxide, suifzsitie hetivépstivstahcestsyohsagdysoiecithiitplufiemiogpolybisyghdlyasdiBDpeptides, oil

emulsions, kehoele.limRel hemasyaning dinitiopbenabaAnd.neisntialy ssefukhuman adiyvants such

as BCG (ba J&HCE Imette-Guerin) and corynebacteriu rvum. Such adjuvants are also well known
in the att( &9 ?‘r’@m era%ly, ¢ ireatment rggxmem escrg]eg gerein are administgered 10 patients in

early stages of the autoimmune disease, exhibiting mild tissue damage resulting from the
autoimmune reaction and requiring minimal medical intervention, e.g., low doses of standard
therapy, to manage the disease. The treatment regimens describe herein maintain high level
fimetioning and prevent, slow or reduce additional tissue damage. Thus, the methods of the
invention may reduce the need for additional therapy to treat, manage or ameliorate the disease
or disorder.

{00173] In a preferred embodiment, pharmaceutical compositions comprising one or more
CD3 binding molecules (e.g., one or more anti-CD3 antibodies) are administered one or more
times to prevent or reduce a decrease, or slow or reduce a decrease in 5 cell function associated
with Type 1 diabetes in a subject. In yet another embodiment, one or more pharmaceutical

compositions comprising one or more CD3 binding molecules (e.g., one or more anti-CD3
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[00259]Monoclonal antibodies can be prepared using a wide variety of techniques known in the art
including the use of hybridoma, recombinant, and phage display technologies, or a combination
thereof For example, monoclonal antibodies can be produced using hybridoma techniques including
those known in the art and taught, for example, in Harlow et al., Antibodies: A Laboratory Manual,
(Cold Sprng p mg%g% £Less, . Hammerlin Tisemewesnal Antibodies
and T cell H%E%%};% 5%3 6 %%%%%grﬂ%ﬁ\(ﬂe}l%%%vgg@% e?é%gggs%cﬁ%ﬁgrﬁsegg%‘ﬁeference in
their entireti&d), dakates ife wRip diehis Satipoilipendtsemariite nrereric interltbsaumidadies produced
through hyhiieetaceshihelogyerdiens, dmapaeconshigaiibqerrieimiann wibadathat is derived

from a singl , Including. i 0 otic, or phage.clone, and not the method by
which it is pro u?gézm%&gm%gg %%{%%%igg%lf% gﬁgf' ‘é%%éggﬁe gl?grﬁgr%é%?ﬁgvaélﬁt%odies using
hybridoma ERRERIBGY RO sbiGEmE SPierdse PRABHESH rdeaHomtidfly, mice can be immunized with a
(CD3f antki)glgeman?xjt}oncg aﬂdjmﬁuiﬁ@efﬁﬁﬁgﬂﬁﬁ dsterTiRga®: g naﬁmb@di@ﬁtmﬁﬁﬁ&@a‘% &4sD3 gntigoflen
preferably, fg) %QE'%Q sted | I e Im, the, mouse,s is harvested an
splenocytesg%s%gifsé . heﬁ éﬁg%%g?gé%ar%%ﬁ%%%%%%%%%éﬁtgﬁag\i/vqr?fgc %%Ee%s%bagr?%uitable
myeloma celfe>feiriesshiftertianstfBin ddmfifd'spbal ik rs nenithcora Gast Hbmsitvas are
the art fo Collafhat seeTete anthodes SaARADIE oL bt & poeeLA e oL e ivonton. Ascites i
e art for c rete antibodies capable i a polypeptide of the inventi scites fluid,
which genéga ?/ cglﬁtalﬁsaﬁﬁg%tfg\?é?ggo% anti %%ié%g%gﬁé%%%gﬁéxfg?ﬁa} %‘i/‘ofrlﬁr%}@ﬁ%% rsr%l?:lemwith positive
hybridoma &i6iEs Jomothe] setkerinmaghy 2repr es Bt ivamadpl Frevrtaswie ticas-60enerating
antibodies by ringndihybsiclo me-aath seaeetng pr-aTtikaty of thenveniionashereinspreferably, the

Cxtﬁ;”gf;rggr‘@ﬁ%@%&%ﬁ%{%%&%@éﬁ%@f%@{L%,gl'a@}z b A ragkse IRl RE W 8,0 D3 antgen

S and then screening t ybridomas resulting from the tfusion for "?1y ridoma clones

that secrete’ St ShtHsGERaBTBH i tdry C Bstpsrgindsrercea iy incpBos. afgms)or jpore

297/009064:Rc 5 200662 4386 Q0RE2EAR ieaments whish-recogrize$ResiHgICD3 antigens

(preferably, 3 ige ay be generated b technique known 1o those of sldll in the art. For
i%%ggoé %&'@fé&}e@ 1¥mm e%a% e?tqea:}{m a?t(ie l[% T, Q(?eaé% ég}u at eaﬂ:/ P?%gcl: at

example, Fab an ragments of the invention may be produced by proteo cleavage of
immunoglobBtath 1618 ies Slisingrdhisprhel stfaneasagagile (o Brodidrest Eatoithy Fdens oor pepsin (to
produce F(ahoitiageantshdn(ad) 321dagmeniscontais: tenariable ikegipnmhelight:ehain constant
region and e,k damaln e heachain, Frther e anibadies.of he present nyention can
also be generated using various pﬁage gl'sp ay methods known'in The art. fO "géﬁn phage display
methods, fuffUEsAAE SRHBSE] TEhTamME-STe driagetrerding subrissestiphbigtevaridesivhich carry the
polynucleotifiecsen ueneentencadingthem . i pasticelars: DA SequeReeS@Ncadiag dikand VU
domains ar ifie imal ibrasie . human.or muring cDNA libraries of affected
tissues). Th%%%r%ggﬁgﬁt%g@ﬁ?gr%% V&ﬁfghﬁ%%%%q%‘é%n ?ram{%eni atsggel{lﬁrel%%ﬁ {%aﬁtéécFv linker by

PCR and cl&ifsiinth s piiagentits Ydetdr 2rrerfectblerstdfoirsibsrsitksasin Erevirantaieat . coil is
infected withthelpeispiiagt: Phbgtrasednrnil dses methoss aredypicathyianentouspiage including fd

and M3 ang kg YL@t kGRS 2ie kAl sacambienily jusediin.eihar fie gigage gene il or
gene VIII. Phage expressing an antigen binding domain that binds to a articular antigen can be
selected or ﬁigﬁﬁﬁelﬁs\?\ﬁ}fﬁ“a%{@g‘@H?/@?g%?ﬁﬁ%qg%%ﬁgﬂ%}nﬁﬁéﬁ%ﬁzgﬁE@’éﬁgxﬁd@ﬁd@éﬁﬁtured to a solid
surface or betis/nfixXampiesiob phikge!disiiay:sethorkdhat aamhbeusediemarethoanthodies of the
present InveptoBGlde bone-diclenstAHRIANAN B:alub8sPacd D IGL Meiade A B2:41-20;
Ames et al., 1995, J. Immunol. Methods 184:177-186; Kettleborough et agt 1 54, Eur. J. Immunol
24.952-958 1958 &l spihfunrtier o i Rees eI h A 1sEt HY04 laer pied iRes tiimBlogy
57:191-280142€ T0ApplicaticiiNat RSTIGR OSt/a 12340 e patienalRublitatipaNes: WO 90/02809, WO

91710737, Vi{3,32/ Q1 {146 Wche/ 1802 W31 1236, QRO RA8Zs WS 490 And
W097113844; and U.S, Patent Nos. 5,698,426, 5,223,409,
months, or at least 30 months after the end of treatment and does not reduce the mean platelet

count of the patient to less than 100,000,000 platelets/ml, less then 75,000,000 plateiets/ml, less
than 50,000,000 platelets/ml, less than 25,000,000 platelets/ml, less than 1,000,000 plateiets/ml,




5,403,484, 5,580,717, 5,427,908, 5,750,753, 5,821,047, 5,571,698, 5,427,908, 5,516,637, 5,780,225,
5,658,727, 5,733,743 and 5,969,108; each of which is incorporated herein by reference in its entirety.
[00264]As described in the above references, after phage selection, the antibody coding regions from
the phage can be isolated and used to generate whole antibodies, including human antibodies, or any

other desited angi vnghing . nt, and ressed,in desjre 20860k ammalian cells,
insect féﬁtiel%sls?‘r? cé‘?fﬁg?%u S ,fg%ealle&ée%g% Sg))é’%ogﬁ g%%?l%%ﬁ%@%ﬁ%@é’ﬁﬁ %ﬁtgigt%ﬁnbinamly
produce FaBapFab.eitpiieiptymiratiAe Al paisiaiis!se lefaployed using methods known in the art such
(0] 54D Bwal oo o B B 07385ttt
:864-869; Sawai et a :26-34; e
enc(et238-, SelgubR ﬁ%ﬁﬂ?ﬁiﬁﬁ’ﬁéﬁ} 'rzei{aﬁr{@%c 2%5(%%50}2%@% fb e??@ga Feieghtireties).
[00265]To détieldste lasotd drstibudiesst PORxaidacrashidikgidey basyLOAllebtidesiifuences, a
restriction sitgang & Harking SRa1eBeeJaRialathihe e atiptioR-aiteican BS Hastyinammiplify the VI or
VL sequences.in sth\l/c korelggét%télﬁngnglo '“ego}f%?o@[a“ﬁl%‘?gﬁégo"@ t§ those_of sKill |£1 the art, the PCR
amplified VI S8R RS B S HE Y TS B S L BRSPEESIRG ZNVAPLEH QAR Ry TIRTE Y™ the Imman
gamma 4 conisthinaey sy apmilihecRORranigtifidderdt domaiteddfibadionsdinte estdfsexpressing a
VL conS_tantaﬁ@aL@@@%@E%agm_%,k@me @54@@@&2&9@%&%&@9%-al%’r@a%@@b)i_ymtleigsvmr@% for,t -
expressing the r ins.comprise an EE-la promoter, a secretion signal, a cloning site for the
vaﬁable dgr%egfﬁ\?%/o?h% gﬁ%%}%aﬁtn%?sg%&’; %e?%%t%%‘n%ar éel’agl?c%“a%f ﬁ’*’sgﬁﬁ‘%?ﬁ?rﬁﬁ% \A? é{ﬁ“g VL
domains mapahsoeoibrbaantol dreivectmnexrassiotpe pausssdyestnstamitregiotisCPhe heavy chain
conver?iont \ﬁ?&@@ @asidjg@toomﬁeliﬁ%ﬁsﬁ WM&QQ'E#?{%%@Q %}Vdﬁ_@ﬁﬁ%ﬁiﬁi%ﬁrﬁﬁw igttes :}0 _
enerate s ransie ines express. full-len ntibodies, e.g. , using techniques
Enown to th%esag §¢°§kﬁﬂeﬁsﬁeﬁ§rﬁt¥6ﬁb qi’ﬁ&?eg% gu%te?%f%h%%/&iﬁt %?‘Ft\ﬁ\g%”?féée%ﬁ ﬁ?ﬂ‘}{i’b%%dies in Crllumans
and in vitro tresefforetisedys it ahipgsbelprafarab|es 16, asiedstifitn 2 teekifidtictdernibdie 9 @ompletely
hu[nbar; antihggiesaig '%@éﬁwti%g]g@m&iﬁ@%@afsaaﬁu&qtﬁ%ﬁ?%@quh &g%&q%&d*unsgnd
antibodies can he made by a variety o ods known in the art including phage display methods
described aBtV ’3@%&5%%0 b?a]ﬁgg}(?erﬁ%%s’f? aﬁaﬁt ﬁ?%%ﬁn%gﬁﬁsgaﬁr’?l?%&ﬁ 2es® See also
U.S. Patent $tosf #eaupt8 3 anteaokes shibdmret pftérmiaortzdP el ication hNos cWiS08/46645, WO
98/50433, WeL38/2488 3 WG EoRate W/ LR34 Q00 WRRB/BAL 33uaind WEORevdlieach of

which is incorporated herein refere in jts efn irety. [00
produced uslfh?g‘8 FANSgEnic ?geaﬁvﬁ%th@gé%{g%%é 1a %{flée%?

!

ZlHuman antibadies can also be
iR Rihar On SR erfbus
immunoglobia#ifi$Mbuenidait h Barreiprieddatrivas Iaimensaiotiiknagsat$FordseshTe; #he human

heavy qnd !@Qit@'@ﬂi%'i@é?t‘ﬂ@@@'@@ﬂ]i@aﬁ%@% 6@%@%&%@@%&%%&%@@%@5@%& or by homologous
recombination |rt1§So rpggs%% emt%%/gon (o sEegm [ Is'aﬁltem@'r\ﬂg%hthe human var. a?le égs%?f constant

region, and a}erérsﬂay reglor}%lr%na , at least O months, at ieast s, af least 18 months, at i
months, or at least 30 months afier the end of treatment and does not reduce the mean
lymphocyte count of the patient to less than 800 cells/ml, less than 750 celis/mi, less than 700
cells/mi, less than 650 cells/ml, less than 600 cells/ml, less than 550 cells/ml, less than 500
cells/ml, less than 400 calls/ml, less than 300 cells/m! or 200 celis/mi or less.
{60176} In vet another embodiment, a humen subject having Type 1 diabetes is
administered one or more doses of a prophylactically or therapeutically effective amount of one
or mors an#i-CD3 anijbodies to preserve said human’s C-peptide or FPIR response to MMTT,
OGTT or IGTT over about 2 weeks, ahout 1 mondh, about 2 months, about 4 months, about 5
montas, about 6 months, about 7 months, about 8 months, about 9 months, about 10 months,
about 11 months, about 12 months, about 15 months, about 18 months, about 21 months or
about 24 months, In another embodiment of the invention, afier one or more courses of
treatment with an anti-CD3 aniibody according to the invention the C-peptide response or FPIR

of the patient to MIMTT, OGTT or IGTT decreases by less than 1%, less than 5%, less than
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be introduced into mouse embryonic stem cells in addition to the human heavy and light chain genes.
The mouse heavy and light chain immunoglobufin genes may be rendered non functional separately or
simultaneously with the introduction of human immunoglobulin loci by homologous recombination In
particular, homozygous deletion of the JR region prevents endogenous antibody production. The

modified.cnbrvanitisiamecells are.e ded.and microinjected into hlastanysisdo:piaduce chimeric
mice. The [:E;ﬁ'rﬁ’eiﬁbcb mice ‘é(réi%sen ge@% 3%%%%%%@#8%%}%%&00 JeatileRu s %I%?ess human
antibodies. PHetrasbgemmboditeented the mvanted diethane s festierof/ittrnes silechantigen, e.g., all

or a portion@ihapahsaepiideiY Q- ROPTIAABAC CLAISRINGIR 38Ea)E venli. Marfferthill

antibodies (i d-against the antigen can be obtained nom the immunized, transgenic mice using
conventionyﬁ{/ﬁric?g:gwlaélll ?é%mfgé?/%%ﬁu%%%% gr%%é][g %%%?%@%@%ﬁé%&%}%wa/ By the
transgenic wittastdbrarident Gty ® ediadiffétenfiooratand yblsdouanthsiinderds, elasstswitching and
somatic mufadians, Thes: usibgistehasechninug, i is.Rassiise preducs therapeutically useful IgG,

IgA, IgM angl IgE antihodies. For.an overview of this technology. for producing human antibodies, see
Lonberg angﬁl-%osn;%lasr BYE FiO &geﬁi’/éﬁflr%nﬁﬁu?ﬁo %’6@% ,%?ﬁg fi@%&‘?’@ﬂ%ﬁ@&%ﬁﬁ@dﬁﬁ%eference
herein in itscentrs 9/ rEopeidethimdueliscDs sisiralthisaditartolbg yrfomproducigehiidnan antibodies and
o5 WO O B il Dosno6, |
0S. A an : .S, Patent Nos. 5,413,923, 5,625,126,
5,633,425, %@9’, f@é?(si%iggg,%ﬂﬁ’é@‘é?g %,/éfh%?f%?daﬁ’d%fééﬁ%é@f%&ﬁ%ﬁ%ﬁ&orpormed by
reference hégels 1pr ghddpsehiiretips| ptaehditfonoubmpariss suothasidbgetxmonts(Ereesntht, CA) and
Genpharm (Safd0s@a6A) seRle RRIRGRT dmbRaNidehuean antibadies diested against a selected

antigen using technplogy similar to that described above, [00268]A chimeric antibody is a molecule in
which diﬁer%ﬂgﬁt%%aﬁigr?%?&cgﬁfﬁo b Br8% ‘é‘%‘f’?&sﬁ #‘ﬁﬁg%‘%ﬁgﬁgﬁf ﬁﬁ%@ﬂ%%ﬁﬁ}ﬁgwb}gﬁules. Methods
for producingaenitfetitsartilserdies 856 feibsim, hastithan (0 Gweésény. [avchis 640 t9BSnISeretiza 229:1202; Oi

et at, 1986, BioTaehniquendibd callies Statinh998h Ligmmunglo Methads: 125:191-202; and U.S.
Patent Nos.{‘?ﬁ§97]é715, 4,816,567, 4,816,397, %nd 6,331113,415, hich are incortporated herein by
elr

reference in ntire tiyn. anoiher embodiment, a Subject 18 administered one or more unit doses of
approximately 0.3-50 ng/kg, approximately 0.5-40 pg/kg, approximately 0.5-30 ug/kg,
approximately 0.5-20 pg/kg, approximately 0.5-15 ug/kg, approximately 0.5-10 pg/kg,
approximately 0.5-5 ug/kg, approximately 1-5 ng/kg, approximately 1-10 pg/kg, approximately
20-40 pe/kg, approximately 20-30 ug/kg, approximately 22-28 pg/ke or approximately 25-26
pg/kg of one or more anti-CD3 antibody to prevent, treat or ameliorate one or more symptoms
of an autoimmune disorder, particularly diabetes. In another embodiment, a subject is
administered one or more unit doses of 200 ng/kg, 175 pg/kg, 150 pe/ke, 125 pekg, 100 ngike,
95 nglkg, 90 pg/kg, 85 pg/ke, 80 pnekg, 75 nelkg, 70 pglke, 65 ng/ke, 60 pgike, 55 pg/ke, 50
relkg, 45 ugfke, 40 uglkg, 35 np/kg, 30 parke, 26 nglkg, 25 pe/ke, 20 pglke, 15 pelke, 13
ne/kg, 10 ng/kg, 6.5 pglke. 5 perkg, 3.2 pekg, 3 ue/ke, 2.5 pglkg, 2 nglke, 1.6 nglke, 1.5
pelkg, 1 uglkg, 0.5 ug/kg, 0.25 pglke, 0.1 nglke, or 0.05 pg/kg of one or more anti-CD3
antibodies to prevent, treat or ameliorate one or more symptoms of an autoimmuﬁe disorder,
particularly diabetes.
[04178] In & one embodiment, a subject is administered one or more doses of 200 pg/kg
or less, 175 pg/kg or less, 150 pgikg or less, 125 pg/ke or less, 100 pgfkg or less, 95 pglkg or
less, 90 ug/ke or less, 85 pglkg or less, 80 pg/kg or less, 75 pg/kg or less, 70 ug/ke or less, 65
pe/ke or less, 60 pg/kg or less, 55 pg/kg or less, 50 ng/kg or less, 45 pg/kg or less, 40 pg/kg or
less, 35 ng/kg or less, 30 pg/kg or less, 25 pgrkg or less, 20 pgfkg or less, 15 pg/kg or less, 10

ng/kg or less, 5 ng/kg or less, 2.5 pg/kg or less, 2 pg/ke or less, 1.5 pg/kg or less, 1 pg/kp or
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[00269]A humanized antibody is an antibody or its variant or fragment thereof which is capable of
binding to a predetermined antigen and which comprises a framework region having substantially the
amino acid sequence of a human immunoglobulin and a CDR having substantially the amino acid
sequence of a non-human immuoglobulin. A humanized antibody comprises substantially all of at least

one, a /e DT oD (e oAl GH2F 26, LN Yy stantaly ol

of the CDR regions correspond to those of a non human Immunoglobulin e donor an];rnbody) and all or

substantiall§ G B PAK ShBR TEG SR B YRBS B & WWW@?WW@US sequence.
Preferably, aumimramizethaidthody albot aortiprisdsoadikdast a portion of an immunoglobulin constant

region (PC) il thalol AR ManAg ORiID, QA e aRlbedy il contain both the

light chain as well as at least the varia e domain of a eavy chain. The anti y “Also may include the

C111, hing& EpAsing p18 oLReredqses ahionepBY it sy Eraneuiorbseifreits saamtintuy ean be
selected fronwamnidials aefitibadics)ogtobin itscinckicingigivht igeddghistigd and 1glyapdaaRy isotype,

including 19&|; al n a t WO
2007/00906%Pé:g'f'/u 61%006%%’7 %%%é?é%r %@y@ggﬁé ntfdé)f{# h? %ﬁicgg%ssir"é ha¥the humsni7ed
antibody exFBHREABYRGR SRR S AISE {h ASEIHEESEd A I Ry CSRINRCRESHERE RO M tivity is not
desirable, thieeonstantsiginaicaiyay heakitedgGraassabxamples of Mbraggi\(drconstant domains

it can be sk eSHA SNSRI ALUCNGIIRLE e UL e oLl fo, € kappa and

Cgamma-1 nGlm) desc nson et 997 ect hose
described int£P8! %’t’é‘ﬁ?ﬂﬁe drep At %&@ﬁr@%ﬂ%%@@éﬁyqﬁéﬁ)mdwme herein in its
entirety. Theebumanizedidniibady may demprisesehenrasmmmpsaidhan anetslassenisotype, and

selecting patfiglay. constaptdomainsde.opimizedesire eﬁ&‘:%’gy ynclions;isuiun, e ordinary skillin

the art. The framework and CDR regions of a humanize antip need not correspond precisely to

the parentaP&8g R 80 &g this dRIrETReDf (Ao BedbIsS BRia WEnS mayBe fitdgenized by

substitution ninsettidos, deleisentiehat ieashenraresidiensadiakthe GRR-otfameworokesidue at that

site does nabgersRa/dde aihe) We.consenne of e R ARRoty, g ayations, however, wil
a

not be extensive. Usually, at least 75% of the humanize nti od residues w correspond to those of
the parenta PR HEr eSS HoSHHHL FREEUET} BT GHEH IO 95 T2aTe %seﬁrérepédﬁré%w than 95%.
Humani7ed taatibadiydrefieprosheed afsingoy atiety:of -0 Rt s dsNangain ﬂi&aﬁmr@cludmg but not
limited to, CRR:IAMNG{RHORNEL G0 N.ER 232 400 'rzr%rgg %nes! BBIeRIIan, Ny

91/09967; and U.S. Patent Nos. 5,22 55%9 5,530,107, ancf veneering or resurfacrng
(European PIgF 595 P53 408 AerEPaa1oos s Pl dem o1 5% 1m&daﬁsrn?ﬁﬁﬁamgy

28(415): 4891@98335%131&& et &l Ja398d=Rr dtetndengindienng (1 b:80kr8 14 and-Rogitiska et al., 1994,
PIAS SL oSN SeBROLN AR s dorlsec T = 0.

U.S. Pat. No. 6,407,213, U.S. Pat'No. 5,766,886, WO 9317105, Tan et a Immunror1 569 1119 25
(2002), CaldRS-E08 BPORSH LY A3 @FEA- 6‘6?@66‘@)3 MY B - o wﬂérhéa§ez‘e(e) 267 79 (2000),
Baca et at, SmBidin@hethe %2 (i6)106¢8i8¢h4{ 5997 paBoty sitahe tatimbrdietarizing 9(10).895 904
(1996), Coulaglat SancenRes, ab73 SUPPLOSTIx S37Ls (1S8R-Cola Sl ansey Res.
55(8):1717-22 (1995), Sandhu JS, Gene 150(2):409-10 (1994), Pedersen et at, J. Mot Biol.
235(3):959- PR RHBHCals g e isAb T oNG 2 e 5)%&2*%‘6%&?1@@6 aabosiEss), each of which
is incorporatettizinriaterentgdveraliy in ﬂhsrmmglly@ﬂfeﬂwfcammmes@ﬂrgﬁm ttvs framework regions

will be subsﬂ%%rtﬁrﬁw&gspggdyggy@@d%&%ﬁ&;@ gpm t{%g{%/d%% alter, preferably

improve, antigen binding. [hese framework substitutions are iden fred by well known in the

art, e.g., by H‘%@é‘rﬁ;(g Orirseiesrdetsnermlleskeday ransdwsn R EEE identify framework
residues impeftafiefosangteiddyirdinglaithsefuericddepripapbanite Mantife/dnygdal framework
residues at asrzmr@rW' @@sg/ﬁg%aﬁmga@é@y 1 BekDIED! Noraiia O09; and Riechmann et

at, 1988, Nat are |nc?3rporate herein yre erence in their entrretres) WO

u
2007/009065%5@ HB% %%%ru rhPEEEREE & SEkR Sbitito HEke R Sumiden b beieddareking
thPelitailtS2thaiasgod L cettijam e thpgbaiels Kitvwr/iethe, drt. |@de/Rigohrnannsit Hilay1 999, J.

Immuno. 23d:25r38nNahel el 1 20Q0.GUY Rhaloy Binteahnel 13)283: 363 Muwsierman, 2001, 5,
Biotechnol. 74(4 277302 U. SW@%E%O 6,005,079; and Infernational Publication Nos. WO

94/04678, V% S PP BSRRESE A e ReReta b SFEatE AERAUBY FeiRence in its
entirety. 5. 7Po|vnue|eot|des Encoding Antibodies
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[00271]The invention provides polynucleotides comprising a nucleotide sequence encoding an
antibody that immunospecifically binds to a CD3 polypeptide. The invention also encompasses
polynucleotides that hybridize under high stringency, intermediate or lower stringency hybridization
conditions, e.g., as defmed supra, to polynucleofides that encode an antibody of the invention.
[00272}The polvoueleatidas.may:be obtained,.and the nucleofide sequenteeidhepaynucleotides
determined %%ﬁ?ﬁ&ﬁ%ﬁ%%ﬁ%%ee&? : %%r?‘%%'eg&l Y (Sgglc?ﬂ h%& %cfsgﬁff‘gggﬁgjgvi Hiunospecific
for a CD3 pélsepadereantheisaambnsien whithélitarmhdacticwlictabespstictias GenBanlic.

Since the apfipgiacighsaaWeBEES: alo il D anZed R ICdoils &N W RUcealidesgguences encoding
these antibqsg{)esctcign be ds%treerc'{gigga%sy} %%th%gf vy?ll known in thge art, i.e., ntilgeotid codons
known to encade Paricular amino acids are aasempied i sudh S v A9t 6&?& LHERRic acid that
encodes thexhetspricglilec ot ymesis of dee entodirgtifeDarmibboliian sspdretagsembled from

igezrz ié:allxﬁ] &%Bﬁ&&x@ﬁi@%@%%@ﬁ%ﬂ%%@%ﬁiv@éﬂ&ﬁ@[&?ﬁ&éﬁkéﬁ%ﬂ@é@fo@ilhé}lgﬁﬂ%%}zfé@l@ﬁhniqL;]es

:242, whigh |s herepy incarparate eference herein in jts entirety), which, briefly, involves the
synthesis of8 g\%&éﬁpﬁiégéﬁ%%ugge% ésaéogﬁjt%r/}{rﬁhg?p“o%jtffgh% o‘ftgﬂ(@@e}ér)fu’é%%% %ﬁ&ggﬁﬁ’é] the antibody,
annealing angigatedaf osdelyorks|éotdas; aatthEhrahplificatisn of thilig2ied/oligénucleotides
by PCR. [00zg7i dtapnalive iy ghebypdlosiidaansoding: a0 apilgoss pay e gpperaled from nucleic
acid from a sujtable saurc clone containing a.nuclejc acid encading a particular antibody is not
available, bﬁ‘%bésge‘é?gg%c% %%%%eggﬁﬁ@ﬁd%ﬁé]%%&@i%gé‘r%%?g H%?E?%i%lfé’?&‘%ﬁ%oding the
immunoglolutieresiay becshaimisaiyiisymihasizbidobis chinsdrfionraisutabigsourcartésyg an antibody
cDNA Iibrarxn@slm@\il &Mﬁ%ﬁ%ﬂﬁ%ﬁ%&h%@%\&@%ﬁ@%@%%%ﬁl%l%fﬁéﬁi&élﬂf&gl%’o%\?ﬁ%'iJSO'at‘?g faom,
any tissue of.cells expressing the anti , such as hybridoma cells selected to express_ an antibody
of the inventﬁ:ésr%%g%ﬁ%ﬁ’gﬁ%ﬁﬁgﬁ |8rr|°%g§c’:%an§§/ﬁrﬁﬁé%e¥ﬁﬁ?ﬁ%%% YR BRAB RS B 8 ends of the
sequence of BetciihgSusitagarmioligoraelectide girote gpuiiiie fartthef pdrticulfcgentssedlience to
identify, e.04na GENAGIONRHWME SORHPAREAPETANRIBNMA2F 380t hipitli-apkiiialf tilitntodes the

antibody. AT%:& % Sniuc!%gcvagids generated by Fla may then be cloned into replicable cloning vectors
using any method well Knowir'in the art. [00274]0nce the nucleotide sequence of the antibody is
determined,[88&88iicleotibie: seesiferrsebofithenaativoies inarireusalpihlidddisisinipmethods well known

drecied mUsgenas, POR G (e ot X o oK ot L, 190
Molecular C@gli'f"ig,%\DEEB%%tgﬁ/A(éﬁﬁ%%,g f& gi:‘épéoegﬁ S gl—‘féi??&r%@a%g?%% A %éf ing Harbor,
NY and Austietsel husdder pg08’ cukeantitrotd s dnNisiedlile Biotdesy, Johaia/ieizs Sons, NY,
which are beinipsorperaied/by sefarencesnersinin theipaptiratias)steaensiate antipedigs having a
different amAno id Sequs Qscelg?%%.ﬁ}xamgle C eatelamu;lo acid su stltgtlo S, d§letl s, and/or
insertions. [ ?ﬁ%]ﬁr% agspecﬁfc e ogd?mesr%t, drfe oF more ot e CHRE 1S HEEHEdHithin framework
regions usinggfsiitinesret seiginalieDAuEkh AldtresorThe dmenesofegionsnrayisetiturally occurring

Or consensug:iyNeeHikegions: andrpreierahly Humanimamewerredions{$ea: &8s Chothia et al.,
1998, J. Mol 8@{9 . 278: 57-4%9 gw ich is herehy incor ore%ted bg{ reference herein in its entirety) for a
nfr 0 gﬁlb

listing of hur{1a meworliﬁ%%glonrél).O lrné%%aabi‘ﬁ, cteispo y%uuaéfg% I eagenesrtg’f%doﬁfl?F]Iél%:ce)mbination of

the framewoHSPR G678 hingle DR & Resbted ah anabedy et iSfeefieayenintl kDB polypeptide.
Preferably, aagjg@g;@@qgs§lmr@g/@@@r qysgpmgg'ﬂggim@gigss@gg@t;%gmﬁ%@q,mg’efmm t_he _
zﬁ{l‘z‘;"r‘l’of drelti c‘?ﬁ%@%ﬁ‘r’%{g{ﬁo %%%%% f"%&?@%";{gfﬁé@ﬁt&‘é}'so:,“Eg'/ﬂ‘ng&‘éses,béﬂ%Eg’?ﬁg%f: g aptibody to its

pglkg or less, 40 pg/kg or less, 35 ug/kg or less, 30 pe/kg or less, 25 ug/ke or less, 20 pg/kg or

less, 15 pgfke or less, 10 pg/kg or less, 5 pg/icg or less, 2.5 ug/kg or less, 2 pglkg or less, 1.5

pg/leg or less, | ug/kg or less, 0.5 ngfkg or less, or 0.5 pug/ke or less of one or more ant-CD3

antibodies to prevent, treat or ameliorate one or more symmoms of an autoimmune disorder.

[00182] in another embodiment, a subject is intravenousiy administered one or more

doses of & 100 pg/kg or less, preferably 95 png/kg or less, 90 pg/kg or less, 85 pg/kg or less, 80

ng/ke or less, 75 pg/kg or less, 70 pg/kg or less, 65 ug/ke or less, 60 ug/kg or less, 55 pg/kg or
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used to make amino acid substitutions or deletions of one or more variable region cysteine residues
participating in an intrachain disulfide bond to generate antibody molecules lacking one or more
intrachain disulfide bonds. Other alterations to the polynucleotide are encompassed by the present
invention and within the skill of the art. 5.8 RECOMBINANT EXPRESSION OF MOLECULES OF THE

INVENTIO . [0027G1WBAse 2 wﬁm 991%%%@%%%9@%1 gtﬁ%ﬂ [ERaERton (e,

antibodies) has been obtained, the vector for the productlon of the molecu Ies may be produced by

recombinarteSRIA 1eBh LIS IRttt hfitRBdsiel Mibr P e a9 i etimsas wHEkedte well known to
those slcilleesin2tipe/larbeiashesysgit tor tandstidtexpsssicnebetaresoatainingiiher tadisty sequences

for the molegylgs.eking.isylionand anpanalelanseinianshandianslationgl gantiol signals.

These methods include, for example in vitro recombinant DNA techniques, synthetic techniques, and

in vivo gen@HiOTERSRRSHIEIEN. rsuathis srbariprat the RIaNAIGHRdos é@fﬂFEShﬁ%r%k et at, 1990,
Molecular Glghing,ésd abogatooy Ikarddaly/Rd &thsscaﬂd@mmgebtavbmgﬂs@mt&mm @mg &pring Harbor,
NY and AU%&@GA@;&@&&&%&%%%/F&HE 99&#9527&%&5 {Jﬁ%@é%" lay, Biglogy, John Wiley

& Sons, NY, each'of which I1s hereby incorporate erein in its’entirety). 1002771An

reference
expression HEKER® 45 i SHEEPE ST AR BR e%égé‘fge?m%“’l%&glég/&&ﬁﬁ?%ﬂ by HBkaABthods of the
invention (i.iess a0 aptibodigscanbrdranste rédétendadst,celldiv coseritib ngikteatiaigues (e.g.,

electroporan& lipesorpal iLAnsieRUon, @%CL&@L%‘JE@s@ﬁ?&@”&%&%%‘@@?&xﬁ@ﬁe@? transfected cells

are then cult ured by conventional techniques t6 produce the molecules of the invention. In specific

embodime s ERH AYELIBADF ﬂ%“ﬁaé?@&lﬁé@ﬁﬁiﬁ@ﬂﬁ@@?ﬂﬁnﬁ@%@élé@é& By Cobfdtitutive, an
inducible oraadis$0eispesidle promatet=4naspe Gifi mantko dtme Risdherex piessiomieatar pMGX1303

(FIG. 4). 100281 [NGNOSLERIIS HIGAIGRXPISSR e é@&l@%‘@o&ﬂﬁ%ﬂ%&?ﬁ’ﬂ%@o@ﬁ%ocjs of the

invention may be either bacterial cells such as Escherichia colt, or, preferably, eukaryotic cells,

especially f@F%teﬁﬁ@g%ﬁ%W%OFéﬁﬁﬁméﬁﬁﬁﬁﬁm%’aHﬁeﬁiﬂé?é‘llﬁﬁIe In particular,
mammalianfegiBssuch ds Clhisrebechmoieno viaryheallsHial ) nipleonitioatio in witbgaedthr such as the

major intermediate Garly &?&Sep{s%‘s%&@éﬂé‘ﬂ@ LRI GIAMEARIVINIS 530 gligctive

expression system for imrnuno Iobullns Fbecldng etal., 1998, Gene 45:101; Cockett etal., 1990,
Bin/TechnofSgyPBRasEriby yﬁ%&%eﬁ@e@ﬁ HhPreRTBRREREH ATiodtkty). [00279]A
variety of hmﬁtmnﬁmﬁﬂtmtmmyﬁeﬁh&ma}z beastifzeddphelkpitesy thatmepecideldyidentified by the

methods of (Re IVERIAN: FHED Q%&r@@ﬁ%@&%&&%&ﬁﬂ@é%%ﬂ%@@? B QYNGR Ihg, coding

sequences of the molecules of the invention may roduced and subsequently purified, but also

represent céﬂe%ﬁww%ﬁ@ﬂ%%%%w SRBHAFP RS B B ARSI otide coding
sequences, @xpiess thesndledute sraf dhefion vientdornistsition Dhesecinotizd épdesibBire not limited to,

microorganiM§H%Q®%@9{%&ﬁﬁﬁy§£@&gk§%ﬁm of one or more anti-CD3 antibodies to

determine whether one or more subsequent doses of a prophylacticaliy or therapeutically

effective amount of one or more anti-CD3 antibodies should be administered to said subject.
Preferably, a subsequent dose of a prophylactically or therapeutically effective amount of one or
more anti-CD3 aniibodies is not administered to said subject if the Iymphocyte count is less than
800 cells/mum®, less than 750 cells/mm®, less than 700 cells/mm’, less than 650 cells/mm’, less
than 600 cells/mm’ , less than 500 cells/mm?, less than 400 celis/mm3 or 300 cells/mm? or less.
[00184] In another embodiment, the mean absolute lymphocyte count in & subject with an
autolmmune disorder is determined prior to the administration of a first dose of &
prophylactically or therapeuticaily effective amount of one or more anti-CD3 antibodies and the
mean absolute lymphocyte count is monitored prior to the administration of one or more
subsequent doses of a prophylactically or therapeutically effective amount of one or more anti-
CD3 antibodies. Preferably, the mean absolute Iymphocyte count in the subject is at least 900
cells/mm®, preferably at least 950 cells/mm’, at least 1000 cells/mm’, at least1050 cells/mm®, at
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sub tilts) transformed with recombinant bacteriophage DNA, plasmid DNA or cosmid DNA expression
vectors containing coding sequences for the molecules identified by the methods of the invention;
yeast (e.g., Saccharomyces Pichia) transformed with recombinant yeast expression vectors containing
sequences encoding the molecules identified by the methods of the invention; insect cell systems
infected with reeeBbiRatMIus.Lxpression vectors (e.g., baculoyims) Gepiainigiaessequences
encoding'thé?aﬁﬁdlié’é'u‘l‘é‘é”ﬂg’mﬁé%a%ﬁ@e%gtrﬁ%d’s%%tt}wggsfnl\%ﬁt% / BIEhPERI 8y %tems infected with
recombinandeiviuistestjprestsi dinst destoes e gt reera kitv@3mgdxidisdrus (CaMV) and tobacco mosaic virus
(TMV) or tra[ﬂ@i@ﬁ']ﬁed WIM%&BF&@B&J%@A@%&E@%&&ﬁ%%ﬁ%ﬁ&?@o@ﬁﬁ-eﬁép@l@%@é&%@?'n'ng
sequences erhc%(%éng the mole ulgééde tified It%the m t?ﬁ@nsé%r }%g inventign; or mammalian cell
cystems (o.5 P BREEHIL S04 HUAT. SERRIE A BUR RS i 715), Per C.6
cells (humaretistmakosiizineissi§e debyCrocplydrarbptin) P celisbihappexpresiicitConstructs
containing WIS BT LSA0A02 7350 mpiNg R IoRI AL pammalian cels

(e.g., metallothionein promoter) or from mammalian VII‘II:IE}?S e.g., the adenqvirus late promoter; the
vaccinia virGEPF BB SH{otT5 OB SR SR Rl S S PN TR e edSiBH Wectors may be
advantageousheseletizd e pelinid geoponthieiy Se inBhieddepivaimatic B bdisiglexpressed. For

example, when aarae. Ganting el fUERe.RrRIBIN SPBe ROdHssd-REhsaenRTAioN Of
pharmaceutical com sﬂa;ra;F {ﬁ%% antlbo%%/, vectors W%l]glg direct the expression of high levels of
t

fusion protefRHBPEHRAE th FRPSEREMAY e W&?B%‘.”%‘B&ﬁl&g?gr‘ée}ﬁmde, but are not
limited, to theEegolitelytebsibrinicotarp3RRRZS (ROtheHEtral apb88BpaEiyB00 321810 which is hereby
incorporated by referenca Rergi.i0, s Rty baoviiehtbe antibadEeRding eAVENGE may be ligated

individually into the vector in frﬂme with the lac Z coding region so that a fusion protein is produced;

pIN vectors BRBUEAEN AEIR 11 SHE PRSI ALIEL REEm 5 916125968 1A IEERA ® Schuster, 1989,
J. Biol. Chepnididns883i5608; wamimofistnchos venetyy fusoy piratechipiacafg@ience herein in its entirety);

and the like RGEXNERIEBAY MRA-PEURed- A FXRIBSSIOGIGN RRlYRERIKIGS 8sduaigaproteins with
glutathione S-transferase (GST). In general, such fusion proteins are soluble and can easily be purified

from lysed CBAE BT HEOIBHEN QR BIREM G T MR Sluesthion & 85P0 s Beaid bifowed by elution in
the presencewsfifreedghravthtoneiil eapGiEXwectorsdar & debigmerioimstudetinr dosbirior factor Xa

protease C'%M@Qﬁa@ﬂ@ﬂ?@r@ﬂ%ﬂé%@@%@fé&{mJ%r&%%txﬁé}@ Jﬁ%—@f%aa?ﬁgcf&%g‘ the'GST moiety.
[00281]In an insect system, Aut%géggg%gahformca nuclear polyhedrosis virus (AcNPV) is used as a

vector to expreteforeigngeies: B B PR ALY PRFE &N S 4% itibody coding
sequence nagibenctbapdihiaddudihintermontiestentiedtregionsiefopthe poiyke@fiigene) of the virus
and placed yRgeeRRNAl Rf SRACHIRM R RO (B B dERRNEHHIE AR MRIR LHOQ284UN mammalian
host cells, a num of, vgyral-based expression systems may be uti |ze?. In cases where an adenovirus
o vsed o oS BT T AT P TIE Sl AR Yt R B Tated to o
adenovirus framdgeripiohybeissiitio oot tohsplaxiagicp! ehentatenprombteplmdniripartite leader
sequegg:e- ﬁ@i&ﬁa&a&g@@%mﬂyg&@ﬁ&sﬂ% H%H&%@?@ﬁ@é&,@ﬁ}%ﬁ%ﬁ& _QmﬁcEl?saiéE% g; in_l\llivo |
recombination. Insertion in a npn-essential, region of the viral. gename (e.g., region El or will result
et L N e TR R S
infected hosteagtiag., vseulilatajion. andirerried 884 RpporiNaticAckdiScicti 88 ¢f355:85Bawhich is

hereby incorpeiatadhyselerengs hereindndiscanitety lorsailicchitiation signalssmay also be required
for efficient tranﬁlation ],%f Lr%?sgrted antfi%tf):o codin‘é&)ﬁ%?uences. These § nals.include the ATG initiation
erm

codon and g8ACEHPEEG SRR SR AES T BUS T RS BETPPPHALE Wit the reading
frame of thettksahestieebtl vitpStiguaeet W ervsuraaansitibn oftitrsiendves ingenduhesedirergenous

WO 2007/0G9@64R6 dildS 26021388114 LAk dataliafatdivat.oalfiRvinitiationcedons.aan be of a
variety of origi_jpsf _bog% naturijal an .§Xn{?etic.wT e efficien ofdex ression.maé{ bet enhanced by the
opr SCHption ennancer elements, Transci %?%’ﬁt?%sﬁﬁﬁha‘ﬂ%?ﬁn%‘f’é% {see Sinner et

. f SCLE. Vi s121 al .
inclusion of appropriate transcription enharicer ents, transcri

al., 1987, MétmstaqaiRhyymin (20585 TBAppaiie ik Rereh jrinttsoienadabirederemekiliferein in its

entirety).  dizziness, nausea, asthenia, back pain, chest pain (chest pressure), diarrhea, myalgia, pain,

pruritus, psoriasis, rhinitis, sweating, injection site reaction, vasodilatation, an increased risk of

63



[00283]In addition, a host cell strain may be chosen which modulates the expression of the inserted
sequences, or modifies and processes the gene product in the specific fashion desired. Such
modifications (e.g., glycosyiation) and processing (e.g., cleavage) of protein products may be
important for the function of the protein. Different host cells have characteristic and specific
mechamsmg M ssansisianabaroesssieg.anshapdificalion ot PSR HIERE e products.
Appropriate %I] |I{16,S or host systems can be chosen to ensure the correct modification and
processing BrRE PRSI RIS R5A8ed. To this end, eulcaryotic host cells which possess the
cellular ma¢#itgty for phopeopiace ssth hoitiretprinteer dsansdéoipbegbatasy atgmistgc phosphorylation
of the gene}gp(mmm g&%ﬁ%@u&uﬁpmm&b%ﬁ&mfém@ﬁ& ateyiakimjigd to CHO,
VERY, BHK, Hela, COS, MDCK, 293, 293T, 3T3, W138, BT483, Hs578T, HTB2, BT20 and T47D,
CRL7030 aReHies A BL A oEoBYIE SiomsiRg Tavhe ISt sroatic 6 SrP Bl et BIRBaht proteins, stable
expression ispiefernashifEot exanipld Scetntine S3ukinthsta Ry nerqiresslanyanfibodly afitheinvention may
be engineeteel; Al g mArEssiRgeeiResAIRR eI Al LA Rkaplication, host

cells can be transformed with' DNA controlled by appropriate expression confrol elements (e.qg.,
promoter, ARG 8E RN E AR A e PR NG <195D RFAQeAEs IREUREL Y Btc ), and a
selectable ramkestefedliowimgrthefintosy olion spithenio resg BN Aite sgiheeradealisizmajebe allowed to
grow for 1-2davsin an.epdchadmadizaant MR MR Angiecie.media.he selectable

. marker in the recombinant plasmid confers resistance to the selection and allows cells to stably

integrate the BRemi g AEaRE M Eh A e reans SE G ST o HRPRSEs aitsichat#hieshobe cloned and
expanded idteage tdpmesn dastiniEih actindisadvadtag Goustiyode i seditecengin@&rhcelpkines which
express the aptodies,of e/BYaAiaNSHEN snainstedsahngs Mavhepatiauary useful in

screening and evaluation of compounds that interact directly or indirectly with the antibodies of the

invention. [GH5EERERGHRH ST Be SE eI EyLid Ardbadisgray dsadminisiard b acHRiedhihed 1 the herpes
simplex virusdhyinjdineulgintse (g ldniletahlid 954t Celbith; 228ty pexartihine:cntanihe
phosphoriba%aﬂ{@%fﬁfaﬁﬁs,@szm%ﬁ&qg?m%ﬁb{@%&si@im%%&gn?f&%e%r AR SELyHRA 48: 202), and

adenine phosphoribosyltransferase (Lowy etal., 1980, Cell 22: 13) genes can be em IQ ed in tk-,
hgprt- or apPERERAE FER SRR AR RO =S AT BPA BHEE e QRS Chrf et a¥ s idads of selection
for the followtiixgsgitesatRhst whic hidomnfSiS sesistant donath Btfe xateay\Ritfievet: &ast1®BO, Proc. Natl.
Acad. Sci. USAZZ:357; Qitiare et kil 98- Rrog, Natl- AGAd SALMSA Weot doseor
2007/009064PCT/US2006/027386 "7811527)*;'gfr; Whin dtliirefiresistance to mycophenolic acid
(Mulligan & 8" P88 L SPaPT A8 o RioRy e AR PEBO SN S W FATEUREr STeSistance to the
aminoglycoside @t L8 ClirtivadiBhmanizcy:2 2id88<505; switiectrvchi fpl ©Qtp8:8ie 8bhidatstoshev, 1993,

Ann. Rev. PRaMagal Foxief B3Pm0 RoMidllioaR A9 WmatiRne &0 92sPRdy and Morgan and
Anderson, 1993, Ann, Rev. Biochem, 62:191-217; May, 1993, TIB TECH 11(5):155-215). Methods

commonly KRBT NSRS OF 78 ORI 5TH9RI ACES Ao GHIRER TSR Sl Hascribed in
Ausubel et ahfibddids 4098, I8urrentRdtesdi%:int MolebifanBisio 89w aHreiiedy, &t BesigOMY ; Kriegler,

1990, Genea?f%ﬁ@%?&da%@[@ﬁ%ﬂ@aﬁ%%@9{%@8@4@5}%‘%&@@%@8@5&%tc!\b\{é-é%ﬁ@n@hapters 12
and 13, Draco%oll et al. (eds) 1%9??, Current Protocols in Human Genetics, John Wiley & Sons, NY.;

Colberre-GAPSHn BraiP g op RS R IAM T8BY: B IRG G STEHEE SFISTRSIRERTE to hygromycin
(Santerre etcatopi984s Gerte86italy)ofehohrefisaill rferencasdghel ety inuorparateéd by reference
herein in its ﬁ'ﬁ%@ﬁ@Mﬁ%&r@%&%é&%@l@@%&%%ﬂ?&@e@ﬁﬁfé@t‘%?&ﬁ@&9@%&@&”Cfeased by

vector amplification (for a review, see Bebbington and Hentschel. The use of vectors based on gene
amplficatiofttoPHE oA TG LG PERRLS TG AP ESTENA LB SV, 3 (academic
Press, New¥orks 2087 mfichnikid erabyvincorporsaidiy refefdlicetiorbm dacisatiretpreWhen a

markerti_n thﬁ?ﬁ%@?xﬁh{%ﬁéﬂl l@()ﬂ%ﬂ %ﬁ?%ﬁ@fﬁ@}@&@?&%}?‘@] @%@%ﬁ%ﬂﬁb@@%ﬁ 408 B%Vg of ":Eibitor
present in culture of host cell will i ase the n er of copie e marker gene. Since the
Bmpified re1oR KR SLEr 128 i e ORI e e 5 s SRUBBAG AUEIUBAI the antibody
will also incresse (Crouse etal., 1983, Mol Cell. Biol. 3:257). [00287]The host cell may be
co-transfected with two expresgsjon vectors of the invention, the first vector encoding a heavy chain
derived polypeptide and the setBAd FERBBRIRKELTREARY 1 chain derived polypeptide. The two vectors
may contain identical selectable markers which enable equal expression of heavy and light chain
polypeptides. Alternatively, a single vector may be used which encodes both heavy and light chain
polypeptides. In such situations, the light chain sh@uld be placed before the heavy chain to avoid an
excess of toxic free heavy chain (Proudfoot, 1986, Nature 322:52; Kohler, 1980, Proc. Natl. Acad Sci.
USA 77:2197, each of which is hereby incorporated by reference herein in its entirety). The coding
sequences for the heavy and light chains may comprise cDNA or genomic DNA. [00288]Once a
molecule of the invention (i.e., antibodies) has been recombinantly




expressed, it may be purified by any method known in the art for purification of polypeptides or
antibodies, for example, by chromatography (e.g., ion exchange, affinity, particularly by affinity for the
specific antigen after Protein A, and sizing column chromatography), centrifugation, ,WO
2007/009064PCT/US2006/027386 VAS/ y odard technique for the purification of polypeptrdes or
antibodies. f.%\g%@&'ﬁs 100289]Those skilled in the art will recogpizg &g B¢ to ascertain
using no m PErin routirie BRpEH RGO Vg OB AR FOT s B S pRicH sern Bt IR NtS of the
invention destilibédzhé rein:Sucheepliviattnts drexpienceeieo fReetaampacssdpibrdeligwing claims.
[00290]All pyblicationsRatents and.pay QBBP& ti{%p:% enéione in this specification are herein
incorporatepéﬂby refereir’{ce intpEthe gﬁ%cﬁ%ﬂon to%he sallr:ghngeﬁ erﬁ.%%siﬁéesgg%%?éﬁ%ﬁnal publication,
patent or pafEREBRERIGH HEE et aher M sauarisnsdreaieiggsd s pbietewherein by
reference. WihorE 685G Adiokdich Theiledtfpradpioingtia emanizesanti-GD3amntikady, said
method comprising: %@)d | C%.U hat have heen transfected with the expression vector
pMGXlSOS,n?Boé pro’glgrl@p% ergyégwlrl]gﬁ%%%%h é:?%coanc ?t%ﬁ?ﬁﬁ%é%?e cl)lgog?cprgsé%lﬁeéf said anti-CD3
antibody: arfgents. synthetic drugs, inorganic molecules, and orgaric molecules. Any agent which is known

to be useful, or which has been used or is currently being used for the prevention, freatment or
amelioration of one or more symptoms associated with an inflammatory or autoimmune disorder
can be used in combiration with an anti-CD3 antibody in accordance with the invention
described herein. Examples of such agents include, but are not Hmited to antibody fragments,
GLP-1 analogs or derivatives, GLP-1 agaonists (e.g. exendin-4; exentatide), amylin analogs or
dericatives, insulin, dermatological agents for rashes and swellings (e.g., phototherapy (i.e.,
ultraviolet B radiation), photochemotherapy {2.g., PUVA) and topical agents such as emoliients,
salicylic acid, coal tar, topical steroids, topical corticosteroids, topical vitamin D3 analogs (e.g.,
caicipotriene), tazarotene, and topical retinoids), anti~inflammatory agents (e.g., corticosteroids
{e.g., prednisone and hydrocortisone), glucocorticoids, steroids, non-steriodal anti-inflammatory
drugs (e.g., aspirin, ibuprofen, diclofenac, and COX.-2 inhibitors), beta-agonists, anticholinergic
agents and methyl xanthines), immunomodulatory agents (e.g., small organic molecules, a T cell
receptor modulators, cytokine receptor modulators, T cell depleting agents, cytokine entagonists,
monokine antagonists, lymphocyte inhibitors, or anti-cancer agents), gold injections,
sulphasaiazine, peniciliamine, anti-angiogenic agents (e.g., angiostatin, TNF-a antagonists (e.g.,
anti-TNFe antibodies), and endostatin), dapsone, psoralens (e.g., methoxalen and trioxsalen),
anti-malarial agents (e.g., hydroxychloroquine), anti-viral agents, and antibiotics (e.g.,
erythomycin and penicillin). Any immunomodulatory agent well-known to one of skill in the art
may also be used in the methods and compositions of the invention. Immunomodulatory agents
can affect one or more or all aspects of the immune response in a subject. Aspects of the
immune response include, but are not limited to, the inflammatory response, the complement
cascade, leukocyte and lymphocyte differentiation, proliferation, and/or effector funciion,
monocyte and/or basophil counts, and the celiular communication among cells of the immune
system. In certain embodiments of the invention, an immunomodulatory agent modulates one
aspect of the imrmune response. In other embodiments, an immunomodulatory agent moduiates
more than one aspect of the immune response. In a preferred embodiment of the invention, the
administration of an immunomodulatory agent to a subject inkibits or reduces one or more

aspects of the subject’s immune response capabilities. In a specific embodiment of the
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(b) recovering said anti-CD3 antibody from said media. 2.The method of claim 1, wherein said
anti-CD3 antibody is OKT371 (ala-ala). METHODS FOR THE TREATMENT OF AUTOIMMUNE
DISORDERS USING IMMUNOSUPPRESSIVE MONOCLONAL ANTIBODIES WITH REDUCED
TOXICITY ABSTRACT The present invention provides methods of treating, preventing or ameliorating

the symptoms @f, Lsslsspgdiated.immunological diseases, particularly asgtoimmingAigeases, through
the use of aRICEDS aﬁﬁbﬁ&%@gﬁ%?%?ﬁﬁ?’ﬂ%bﬁéﬁ%grw@ﬁ%ﬂ‘fﬁﬁfﬁ?@@?&@f'@?‘ﬁmﬁinistration of

antibodies tmmmﬁembﬁnmmmmmmqmmmmmmﬂaanmﬁ-cmmaxo@ucm antibodies
modulate thed:selkiReanialalloaniasniaRcian ANl us 1RIMAIRINET fellmadialed cytotoxicity

associated with autoimmune disorders. Additionally, the invention provides for modification of the

anti-CD3 a %ﬁ?%(ﬁ? RIRAmP ESIATH 3TN SR Sl it elsctl idmesiofbend T cell activation
as compareghioiornin edifiechanticQDEogrgoodies i T3Ar 5 EQUIENGERISTING <110> Koenig,

Scolt Widejogiggald Bonyialnufifdalinsn ke Re S, stelz Mot Qe palment of

Autoimmune Disorders Using Immunosuppressive Monoclonal Antibodies with Reduced Toxicity
between the T helper subsets (TH] or TH2) and B cells to inhibit neutralizing antibody
formation. An immunomodulatory agent may be selecied to inhibit the interaction between TH1
cells and CTLs to reduce the occurrence of CTL-mediated killing. An immunomodulatory agent
may be selected to alter (e.g., inhibit or suppress) the proliferation, differentiation, activity
and/or function of the CD4™ and/or CD8" T cells. For example, antibodies specific for T cells
can be used as immunomodulatory agents to deplete, or alter the proliferation, differentiation,
activity and/or function of CD4” and/or CD8™ T cells.
1001.90] In & preferred embodiment, proteins, polypeptides or peptides (including
antibodies) that are utilized as prophylactic, therapeutic or immunomodulatory agents are
derived from the same species as the récipient of the proteins, polypeptides or peptides so as o
reduce the likelihood of an immune response to those proteins, polypeptides or peptides. In
another preferred embodiment, when the subject is a human, the proteins, polypeptides, or
peptides that are utilized as immunomoduiatory agents are human or humanized.
[06191] In accordance with the invention, one or more prophylactic, therapeutic or
immunomodulatory agents are administered to a subject with an inflammatory or autoimmune
disease prior 1o, subsequent to, or concomitantly with the therapeutic and/or prophylactic agents
of the invention. Preferably, one or mors prophylactic, therapeutic or immunomodulatory
agents are administered to a subject with an inflammatory or autolmmune disease to reduce or
inhibit one or more symptoms of the disease or aspects of the immune response as necessary.
Any technigue well-known to one skilled in the art can be used to measure one or more aspects
of the immune response in a particular subject, and thereby determine when it is necessary to
administer an immunomodulatory agent o said subject. In a preferred embodiment, an absolute
lymphocyte count of approximately 500 cells/mm?, preferably 600 cells/mm®, more 700
cells/mm®, and most preferably 800 cells/mm’ is maintained in 2 subject. In another preferred
embodiment, a subject with an autoimmune or inflammatory disorder is not administered an
immunomodulatory agent if their absolute lymphocyte count is 500 celis/mm® or less, 550
cells/mm® or less, 600 cells/mm’ or less, 650 cellg/mm? or tess, 700 cells/mm’ or less, 750

celis/mm? or less, or 800 cells/mm’ or less.
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<130_> 11183-040_—999 <140> <141> <150> 60/698,517 <151> 2005-07-11 <160> 13 <170> FastSEQ
for Windows Version 4.0 <210> 1 <211> 107 <212> PRT <213> Atrtificial Sequence <220> <223>

humanized light chain Okt3v1 variable region <400> 1 Gin lle Val Leu Thr Gin Set Pro Ala lle Met Ser
Ala Set Pro GIyV0 2607/009064 PCT/US2006/027386

00192 ™™ In & prefertéd embodiment, one or more prophylactic, therapeutic or
immumomodulatory agents are administered o a subject with an inflammatory or autoirnmune
disease so as to transiently reduce ot inhibit one or more aspecis of the disease or of the immune
response. Such a transient inhibition or reduction of one or more aspects of the disease or of the
immune system can last for hours, days, weeks, or months. Preferably, the transient inhibition
or reduction in one or more aspects of the disease or of the immune response last for a few hours
(e.g., 2 hours, 4 hours, 6 hours, 8 hours, 12 hours, 14 hours, 16 hours, 18 howrs, 24 hours, 36
hours, or 48 hours), a few days (e.g., 3 days, 4 days, 5 days, 6 days, 7 days, or 14 days), or 2 few
weeks (e.g., 3 weeks, 4 weeks, 5 weeks or 6 weeks). The transient reduction or inhibition of one
or more aspects of the disease or of the immune response enhances the prophylactic and/or
therapeutic capabilities of an anti-CD3 antibedy.

{60193] Nucleic acid molecuies encoding proteins, polypeptides, or peptides with
prophylactic, therapeutic or immunomodulatory activity or proteins, polypepiides, or peptides
with prophylactic, therapeutic or immunomodulatory activity can be administered 10 2 subject
with an inflammatory or autoimmune disease in accordance with the methods of the invention.
Fusther, nucleic acid molecules encoding derivatives, analogs, fragments or variants of proteins,
polypeptides, or peptides with prophylactic, therapeutic or immunomodulatory activity, or
derivatives, analogs, fragments or variants of proteins, polypeptides. or peptides with
prophylactic, therapeutic or immunomodulatory activity can be administared to a subject with an
inflammatory or autoimmune disease in accordance with the methods of the invention.
Preferably, such derivatives, analogs, variants and fragments retain the prophylactic, therapeutic
or immunomodulatory activity of the full-length wild-type protein, polypeptide, or peptide.
[60194] Proteins, polypeptides, or pepiides that can be used as prophylactic, therapentic
ar imrmunomodulatory agents can be produced by any technique well-known in the art or
described herein, See, e.g., Chapter 16 Ausubel et al. {eds.}, 1999, Short Protocols in Molecular
Biology, Fourth Edition, John Wiley & Sons, NY (hereby incorporated by reference herein in its
entirety), which describes methods of producing proteins, nolypeptides, or peptides, and which
is incorporated herein by reference in its entirety. Antibodies which can be used as prophylactic,
therapeutic or immunomodulatory agents can be produced by, ¢.£., methods described in U.S,
Patent No. 6,245,527 and in Harlow and Lane Antibodies: A Laboratory Manual, Cold Spring
Harbor Laboratory Press, Coid Spring Harbor, NY, 1988, which are incorporated herein by
reference in their entivety. Preferably, agents that are commercially available and known to
fimetion as prophylactic, therapeutic or immunomodulatory agents are used in the compositions
and methods of the invention. The prophylactic, therapeutic or immunomodulatory activity of

an agent can be determined in vitro and/or in vive by any technique well-known to one skilled in
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151015 Glu Lys Val Thr Met Thr Cys Set Ala Ser Set Ser Val Set Tyr Met 202530 Mn Tr p Tyr Gin Gin
Lys Se= Gly Thr Ser Pro Lys Mg Trp lle Tyr 354045 Asp Thr Ser Lys Leu Ala Set Gly Val Pro Ala His
Phe Mg Gly Set 505560 Gly Ser Glv Thr Set Tyr Set Lau Thr lle Set Gly Met Glu Ala Glu 65 70 75 BO
Asp Ala Ala Thr Tyr Tyr Cys Gin Gin Trp Set Se= Asn Pro Phe Thr 859095 Phe Gly Set-

Gly Thr.Lys Leu,@w Sy, Arg, 89105 <210> 2 <211> 108 <212> PRE@Q@%@W@@I Sequence

the &1, fivuig, € 8, i, assays, proliferation assays, and i InINUnoassays (g g LLISAS)
for the expression of particular proteins such as co-stimulatory molecules and cytokmes
E00195] The combination of one or more anti-CD3 antibodies and one or more
prophylactic or therapeutic agents other than anti-CD3 antibodies produces a better prophylactic
or therapeutic effect in a subject than either treatment alone, In certain embodiments, the
combination of an anti-CD3 antibody and a prophylactic or therapeutic agent other than an anti-
CD3 antibody achieves a 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%,
80%, 85%, 90%, 95% or 98% better prophylactic or therapeutic effect in a subject with an
autoimmune or inflammatory disorder than either reatment aione. In particular embodiments,
the combination of one or more anti-CD3 antibodies and a prophylactic or therapeutic agent
other than an anti-CD3 antibody achieves a 20%, preferably a 25%, 30%, 35%, 40%, 45%, 50%,
55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% or 98% greater reduction in the
inflapmation of & particular organ, tissue or joint in a subject with an inflammatory disorder or
an autoimmune disorder which is associated with inflammation than either treatment alone. In
other embodiments, the combination of one or more anti-CI33 antibodies and one or more
prophyiactic or therapeutic agents other than anti-CD3 antibodies has an a more than additive
effect or synergistic effect i a subject with an autoimmune or inflammatory disorder.
[08196] The combination therapies of the invention enable lower dosages of anti-CD3
antibodies and/or less frequent administration of anti-CD3 antibodies, preferably humanized
OKT3, to asubject with an antoimmune or inflamnmatory disorder to achieve a prophylactic or
therapeutic effect. The combination therapies of the invention enable lower dosages of the
prophylactic ar therapeutic agents utilized in conjunction with anti-CD3 antibodies for the
prevention or freatment of an autoimmune or inflammatory digorder and/or less frequent
admintsiration of such prophyiactic or therapeutic agents to a subject with an avtoimmune or
inflammatory disorder to achieve a prophylactic or therapeutic effect. The combination
therapies of the invention reduce or avoid unwanted or adverse side effects associated with the
administration of current single agent therapies andfor existing combination therapies for
autoimmune or inflarmmatory disorders, which in turn improves patient compliance with the
treatment protocol.
[0197] The prophylactic or therapsutic agents of the combination therapies of the present
invention can be administered concomitantly, concwrrently or sequentially. The prophyiactic or
therapeutic agents of the combination therapies of the present invention can also be cyclically
administered. Cycling therapy involves the administration of a first prophylactic or therapeutic
agent for a period of time, followed by the administration of a second prophylactic or therapeutic

agent for a period of time and repeating this sequential administration, i.e., the ¢ycle, in arder to
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<220> <223> Light Chain variable domain from REI <400> 2 Asp lle Gin Met Thr Gin Ser Pro Ser Ser
Leu Ser Ala Set Val Gly 151015 Asp Mg Val Thr lle Thr Cys Gin Ala Set GIn Asp lle lle Lys Tyr
202530 Leu Mn Trp Tyr Gin Gin Thr Pro Gly Lys Ala Pro Lys Leu Leu lle 354045 Tyr Glu Ala Ser Mn
Leu Gin Ala Gly Val Pro Set Arg Phe Set Gly 505560 Ser Gly Set Gly Thr Asp Tyr Thr Phe Thr lle Ser
Ser Leu Gin Pigcbhéfidd&Q Glu Asp lle Ala Thr Tyr Tyr Cys Gin Gin Tcylr;@mms&ro Tyr

reduce the developnient of'¥sistance to one of the agents, to avoid or reduce the side etfects of

one of the agents, and/or to improve the efficacy of the treatment.

5.2.7.1 Methods of Use of Combinaticn Therapy

[66158] In a specific embodiment, the present invention provides a method for
preventing, treating, managing, or ameliorating one or more symptoms associated with an
autoiminune or inflammatory disorder in a subject, said method comprising administering to
said subject one or more anti-CD3 antibodies and one or more prophylactic or therapeutic agents
other than anti-CD3 antibodies. In a preferred embodiment, the present invention provides a
method for preventing, treating, managing, or ameliorating one or more symptoms associated
with an auioimmune or inflammatory disorder in a subject, said method comprising
administering to said subject one or more anti-CD3 antibodies and one or more prophylactic or
therapeutic agents other than anti-CD3 antibodies, wherein at least one of the anti-CD3
aniibodies is a humanized OKT3.

[06199] The present invention provides methods of preventing, treating, managing or
ameliorating one or more symptoms associated with an autoimmume or inflammatory disorder in
a subject, said methods comprising administering to said subject one or more anti-CD3
antibodies and one or more prophylactic, therapeutic or immunomodulatory agents. Preferably,
the immunomodulatory agents are not administered to a subject with an autoimmune or
inflammatory disorder whose absolute Iymphocyte count is less than 500 cells/mm’, less than
550 celis/mm”, less than 600 cells/mm?, less than 650 cells/mm?>, less than 700 cells/mm’, less
than 750 cells/mm?’, less than 800 cells/mm®, less than 850 cells/mm” or less than 900 cells/mm”’,
Thus, in a preferred embodiment, prior to or subsequent to the administration of one or more
dosages of one or more immunomodulatory agents to a subject with an autoimmune or
inflammatory disorder, the absolute lvmphocyte count of said subject is determined by
techniques well-known to one of skill in the art, including, e.g., flow cytometry or trypan blue
counts.

[00200] In one embodiment, the present invention provides a method for preventing,
treating, managing or ameliorating one or more symptoms associated with diabetes, said method
comprising administering to said subject a prophylactically or therapeutically effective amount
of one or more anti-CD3 antibodies and a prophylactically or therapeuiically effective amount of
insulin. In one embodiment, the present invention provides a method for preventing, treating,
managing or ameliorating one or more symptoms associated with diabetes, said method
comprising administering to said subject a prophylactically or therapeutically effective amount
of one or more anti-CD3 antibodies and a prophylactically or therapeutically effective amount of

GLP1 or GLP1 analog. In one embodiment, the present invention provides a method for
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859095 Thr Phe Gly Gin Gly Thr Lys Leu Gin lle Thr Arg 100105 <210> 3 <211> 107 <212> PRT
<213> Atrtificial Sequence <220> <223> gLA -light chain variable domain of a humanized Okt3v1
<400> 3 Asp lle Gin Met Thr Gin Set Pro Set Ser Leu Se= Ala Ser Val Giy 151015 Amp Arg Val Thr lle
Thr Cys Set Ala Ser Set Ser Val Ser Tyr Met 202530 Asn Trp Tyr Gin Gin Thr Pro Gly Lys Ala Pro Lys

Leu Leu lle Tyn@bdoAmadsp. Thr.Ser Lys Leu Ala Set Gly Val Pro Set AmgrPhe:@en iy Set
prevenimg, wealing, managing or amelioraiing one or more sympioms associated with diabetes,

said method comprising administering to said subject a prophylactically or therapeutically
effective amount of one or more anti-CD3 antibodies and a prophylactically or therapeutically
gffective amount of exendin-4 or analog thereof. In one embodiment, the present invention
provides a method for preventing, treating, managing or amelioraiing one or more symptoms
associated with diabetes, said method comprising administering to said subject a
prophylactically or therapeutically effective amount of one or more anti-CD3 antibodies and 2
prophylactically or therapeutically effective amount of amylin or an analog thereof. In another
embodiment, the present invention provides a method for preventing, treating, managing or
ameliorating one or more symptoms associated with diabetes, said method comprising
administering to said subject a prophylactically or therapeutically effective amount of the
humanized anti-CD3 antibody OKT3 and a prophylactically or therapeutically effective amount
of insulin, In another embodiment, the present invention provides a method for preventing,
treating, managing or ameliorating one or more Symptoms associated with psoriasis, said
method comprising administering to said subject a prophylactically or therapeutically effective
arnount of one or more anti-CD3 antibodies and a prophylactically or therapeutically effective
amount of methotrexate. In another embodiment, the present invention provides a method for
preventing, treating, managing or ameliorating one or more symptoms associated with psoriasis
in a subject, said method comprising administering to said subject & prophylactically or
therapeutically effective amount of the humanized anti-CD3 antibody OKXT3 and a

prophylacticalty or therapeutically effective amount of methotrexate,

53  Pharmaceutical Compositions
F80201] The present invention provides corpositions for the treatment, prophylaxis, and

amelioration of one or more symptoms associated with an autoimmaune or inflammatory
disorder. In a specific embodiment, a compaosition comprises one or more anti-CD3 antibodies.
In another embodiment, a composition comprises one or more nucleic acid molecules encoding
one or more anti-CD3 antibodiss.

[66202) In a specific embodiment, a composition comprises an anti-CD3 antibody,
wherein said anti-CD3 antibody is a human or humanized monocional antibody. In yet another
preferred embodiment, a coraposition comprises humanized OKT3, a analog, derivative,
fragment thereof that immunospecifically binds to CD3 polypeptides.

[06203] In a preferred embodiment, & compoesition of the invention is a pharmaceutical
composition. Such compositions comprise a prophylactically or therapeutically effective
amount of one or more anti-CD3 antibodies, and a pharmaceutically acceptable carrier. Ina

specific embodiment, the term “pharmaceutically acceptable” means approved by a regulatory
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505560 Gly Ser. Giy Thr Asp Tyr Thr Phe Thr lle Ser Set Leu Gin Pro Glu 65707580 Asp lle Ala Thr
Tyr Tyr Cys Gin Gin Pro Set Se= Mn Pro Phe Thr 859095 Phe Gly Gin Gly Thr Lys Let Gin
lle Thr Arc 100105 <210> 4 <211> 107 <212> PAT <213> Atrtificial Sequence <220> <223> gLO0 -light
chain variable WEHER&PE humanized Okt3vl <400> 4 Asp lle Gin MetPFRFERFERT B0 Set Set Leu
Set Ala Set Vag@hy of the Federal or a stéte government or listed in the U.S. Pharmacopeia or other generally

recognized pharmacopeia for use in animals, and more particularly in bumans. The term
“carrier” refers to a diluent, adjuvant (e.g., Freund’s adjuvant (complete and incomplete)),
.excipient, or vehicle with which the therapeutic is administered. Such pharmaceutical carriers
can be sterile liquids, such as water and oils, incinding those of petroleum, animal, vegeiable or
synthetic origin, such as peanut oil, soybean oil, mineral oil, sesame oil and the like. Waterisa
preferred carrier when the pharmaceutical composition is administered intravenousiy. Saline
solutions and aqueous dexirose and glycerol solutions can also be employed as liguid carriers,
particularly for injectable solutions. Suitable pharmaceutical excipients include starch, glucose,
lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodinm stearate, gtycerol
monostearate, tale, sodium chioride, dried skim milk, glycerol, propylene, glycol, water, ethanol

and the like (See, for example, Handbook of Pharmaceutical Excipients, Avthur H. Kibbe (ed.,

2000, which is incorporated by reference herein in is entirety}, Am. Pharmaceutical Association,
Washington, DC. The composition, if desired, can also contain minor amounts of wetting or
emulsifying agents, or pH buffering agents. These compositions can take the form of solutions,
suspensions, emulsion, tablets, pills, capsules, powders, sustained release formulations and the
like. Oral formulation can include standard carriers such as pharmaceutical grades of mannitol,
lactose, starch, magnesium stearate, sodium saccharine, cellulose, magnesium carbonate, ete.
Examples of suitabie pharmaceutical carriers are described in “Remington’s Pharmaceutical
Sciences” by E.W. Martin. Such compositions will contain a prophylactically or therapeutically
effective amount of a prophylactic or therapeutic agent preferably in purified form, together with
a suifable amount of carrier so as to provide the form for proper administration to the patient.
The formulation should suit the mode of administration. In a preferred embodiment, the
pharmaceutical compositions are Sterile and in suitable form for administration to a subject,
preferably an animal subject, more preferably a mammalian subject, and most preferably a
human subject.

[6G204) In a specific embodiment, it may be desirable to administer the pharmaceutical
compositions of the invention locally to the area in need of treatment; this may be achieved by,
for example, and not by way of Hmitation, local infusion, by injection, or by means of an
tmplant, said implant being of a porous, non-porous, or gelatinous material, including
membranes, such as sialastic membranes, or fibers. Preferably, when administering an anti-CD3
antibody, care must be taken to use materials to which the anti-CD3 antibody does not absorb.
[00205] {n another embodiment, the composition can be delivered in a vesicle, in
particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et al., in Liposomes in
the Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler (eds.), Liss, New
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151015 Asp Arg Val Thr lle Thr Cys Set Ala Set Set Set Val Set Tyr Met 202530 Asn Trp Tyr Gin Gin
Thr Pro Gly Lys Ala Pro Lys Aro Trp lle Tyr 354045 Asp Thr Set Lys Leu Ala Set Gly Val Pro Set Arg
Phe Ser Gly Set 505560 Gly Ser Gly Thr-Asp Tyr Thr Phe Thr lle Set Set Leu Gin Pro Glu 65 70 75
80 Asp lle Ala Thr Tyr Tyr Cys Gin Gin Trp Ser. Set Mn Pro Phe Thr 859095 The Sly Gin Sly Thr Lys

Leu Gin lle Jruybryt 80185 5240715 <2112 119 52125 BRT 52132 Artfci Bauerie <220-

which is hereby incorporated by reference hersin in its entirety).
[00286] in yet another embodiment, the composition can be delivered in a controlled
release or sustained release system. In one embodiment, a pump may be used to achieve
conirolied or sustained release (see Langer, supra; Sefton, 1987, CRC Crit. Ref. Biomed. Eng.
14:20; Buchwald et al., 1980, Surgery 88:507; Saudek ot al., 1989, N. Engl. J. Med. 321:574,
each of which is hereby incorporated by reference herein in ifs entirety). In another
embodiment, polymeric materials can be used to achieve controlled or sustained release of the
anfibodies of the invention or fragments thereof (see e.g., Medical Applications of Controlled
Release, Langer and Wise (eds.}, CRC Pres., Boca Raton, Florida (1974); Controlled Drug
Bioavailability, Drug Product Design and Performance, Smolen and Ball (eds.), Wiley, New
York (1984); Ranger and Peppas, 1983, J., Macromol. Sci. Rev. Macromol. Chem. 23:61; see
also Levy et al., 1985, Science 228:190; During et al., 1989, Ann. Neurol. 25:351; Howard et al.,
1989, I, Neurpsurg. 7 1:105); U.S. Patent No. 5,679.377; U.S. Patent No. 5,916,597; U.S. Patent
No. 5,912,015; U.S. Patent No. 5,989,463; U.5. Patent No. 5,128,326; PCT Publication No. WO
99/15154; and PCT Publication No. WO 99/20253, each of which is hereby incorporated by
reference herein in its entirety. Examples of polymers used in sustained release formulations
include, but are not imited to, poly(2-hydroxy ethyl methacrylate), poly(methyl methacrylats),
poly(acrylic acid), poly(ethylene-co-vinyl acetate), poly(methacrylic acid), polyglycolides
(PL.G), polvanhydrides, poly(N-vinyl pyrrolidone), poiy(vinyi alcohol), polyacrylamide,
_poly(ethylene giycol), polylactides (PLA}, poly(lactide-co-giycolides) (PLGA), and
polyorthoesters. In a preferred embodiment, the polymer used in a sustained release formulation
is inert, free of leachable impurities, stable on storage, sterile, and biodegradable. In yei another
embodiment, a controlled or sustained release systerm can be placed in proximity of the
therapeutic target, i.e., the lungs, thus requiring only a fraction of the systemic dose (see, e.g.,
Goodson, in Medical Applications of Controlied Release, supra, vol. 2, pp. 115-138 (1984),
which is hereby incorporated by reference herein in its entirety).
160207] Controlled release systems are discussed in the review by Langer (1990, Science
249:1527-1533, which is hereby incorporated by reference herein in its enfirety). Any technique
lmown to one of skill in the art can be used to produce sustained release formulations
comprising one or more antibodies of the invention or frapments thereof. See, e.g.,.U.S. Patent
No. 4,526,938, .PCT pubiication WO 91/05548, PCT publication WO 96/20698, Ning ef al.,
1996, “Intrahizmoral Radioimmunotheraphy of 2 Human Colon Cancer Xenograft Using a
Sustained-Release Gel,” Radiotherapy & Oncology 39:179-189,.50ng et al., 1995, “Antibody
Mediated Lung Targeting of Long-Circulating Emulsions,” PDA Journal of Pharmaceutical
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<223> humanized heavy charin Okt3vh variable region <400> 5 Gin Val Gin Leu Gin Gin Set Sly Ala
Giu Leu Ala Arg Pro Sly Ala 151015 Set Val Lys Met Set Cys Lys Ala Set Sly Tyr Thr Phe Thr Arg Tyr
202530 Thr Met His Tr p Val Lys Gin Arg Pro Sly Gin Sly Leu Glu Trp lle 354045 Sly Tyr lle Am Pro
Set Arg Sly Tyr Thr /ken Tyr ken Gin Lys Phe 505560 Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Set
-Set Ser. Thr Alg/d Yic6hodfds75 80-Met Gin Leu Set Set Leu Thr Set flu Asp-HeifdaoysassTyr Tyr Cys
859095 Ala BIFHSF HFRUBE ST RS 3R BEEH ALy Ty PP BRiRBInRsfymenc Cametyi 65110 Thr Thr

Leu Thr ValbB&i Aetibody for Cardiovascular Application,” Pro. Int’l. Symp. Control. Rel. Bioact, Mater.

24:853-854, and Lam ef al., 1997, “Microencapsulation of Recombinant Humanized
Monoclonal Antibody for Local Delivery,” Proe. Int’l. Symp. Control Rel. Bicact. Mater.
24:759-760, each of which is incorporated herein by reference in their entirety.
[60208] A pharmaceutical composition of the invention is formulated to be compatible
with its intended route of administration. Examples of routes of administration inciude, but are
not limited to, parenteral, e.g., intravenous, intradermal, subcutaneous, oral {e.g., inhalation},
intranasal, transdermal (topical), transmucosal, and rectal administration. In a specific
embodiment, the composition is formulated in accordance with routine procedures as 2
pharmaceutical composition adapted for intravenous, subcutaneous, intramuscular, oral,
intranasal or topical administration to human beings. In a preferred embodiment, a
pharmaceutical composition is formulated in accordance with routine procedures for
subcutaneous administration to human beings. Typically, compositions for infravenous
administration are solutions in sierile isotonic aqueous buffer. Where necessary, the
composition may also include a solubilizing agent and a local anesthetic such as lignocanme to
ease pain at the site of the injection.
[06209] If the compositions of the invention are to be administered topically, the
compositions can be formulated in the form of, e.g., an ointment, cream, transdermal patch,
lotion, gel, shampoo, spray, aerosol, solution, emulsion, or other form well-known to one of skill
in the art, See, e.g., Remingion’s Pharmaceutical Sciences and Introduction io Pharmaceutical
Dosage Forms, 4° ed., Lea & Febiger, Philadelphia, PA (1985), which is hereby incorporated by
reference herein in its entirety. For non-sprayabls topical dosage forms, viscous to semi-solid or
solid forms comprising a carrier or one or more excipients compatible with topical application
and having a dynamic viscosity preferably greater than water are typically employed. Suitable

_ formulations incinde, without hmitation, solutions, suspensions, emulsions, creams, ointments,
powders, liniments, salves, and the like, which are, if desired, sterilized or mixed with auxiliary
agents (e.g., preservatives, stabilizers, wetting agents, buffers, or salts) for influencing various
properties, such as, for example, osmotic pressure. Other suitable topical dosage forms include
sprayable aerosol preparations whersin the active ingredient, preferably in combination with a
solid or liquid inert carrier, is packaged in a mixture with a pressurized volatile (e.g., a gaseous
propellant, such as freon), or in a squeeze bottle. Moisturizers or humectants can also be added
to pharmaceutical compositions and dosage forms if desired. Exampies of such additional

ingredients are weli-known in the art.

13



115 <210> 6 <211> 126 <212> PRT <213> Artificial Sequence <220> <223> Light chain variable
domain from KOL <400> 6 Gin Val Sin Leu Val Glu Set Sly Sly Sly Val Val Gin Pro Sly Arg 151015 Set
Leu Arg Leu Set Dye Set Set Set Sly Phe lle Phe Set Set Tyr 202530 Ala Met Tyr Trp Val Arg Gin Ala
Pro Sly Lys Sly Leu Glu Trp Val 354045 Ala lle lle Trp Asp Asp Sly Set Asp Sin His Tyr Ala Asp Set

Val 505560 | ysv&hodugdrdae Thr lle Set Arg Asp ken Set Lys Asn Thr Legned&e72s¢5 80 Leu Sin
Met Asp Se{qiééh"Arg Pr8 GRICREROFHPEIONAS P BHAE, ¢ be administered miranasally, the

compositions can be formulated in an aerosol form, spray, mist or in the form of drops. In
particular, prophylactic or therapeutic agenis for use according to the present invention can be
conveniently delivered in the form of an aerosol spray presentation from pressurized packs ora
nebuliser, with the use of a suitabie propsliant, e.g., dichlorodifiuoromethane,
trichlorofluoromethane, dichlorotetrafiuoroethane, carbon dioxide or other suitable gas. Inthe
case of a pressurized aerosol the dosage unit may be determined by providing a valve to deliver
a metfered amount. Capsules and cariridges of, 2.g., gelatin for use in an inhaler or insufflator
may be formulated containing a powder mix of the compound and a suitable powder base such
as lactose or starch,
[60211] If the compositions of the invention are to be administered orally, the
compositions can be formulated orally in the form of, e.g., tablets, capsules, cachets, geleaps,
solutions, suspensions and the like. Tablets or capsules can be prepared by conventional means
with pharmaceutically acceptable excipients such as binding agents (e.g., pregelatinised maize
starch, polyvinylpyrrolidone or hydroxypropyl methylcelivlose); fillers (e.g., lactose,
microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g., magnesium stearate,
¢ or silica); disintegrants (e.g., potato starch or sodium starch giycolate); or wetting agents
(e.g., sodium laury! sulphaie). The tablets may be coated by methods well-known in the art.
Liguid preparations for oral administration may take the form of, for example, solutions, syrups
or suspensions, or they may be presented as a dry product for constitution with water or other
suitable vehicle before use. Such hquid preparations may be prépared by conventional means
with pharmaceutically acceptable additives such as suspending agents {e.g., sorbitol syrup,
celiulose derivatives or hydrogenated edible fats); emulsifying agents {e.g., lecithin or acacia);
non-aqueous vehicles (e.g., almond oil, eily esters, ethyl alcohol or fractionated vegetable oils);
and preservatives (e.g., methyl or propyl-p-hydroxybenzoates or sorbic acid). The preparations
may also contain buffer salts, flavoring, coloring and sweetening agents as approﬁriate.
Preparations for oral administration may be suitably formulated for siow release, controlled
release or sustained release of a prophylactic or therapeutic agent(s}.
66212} The compositions of the invention may be formulated for parenteral
administration by injection, ¢.g., by bolus injection or continuous infusion. Formulations for
injection may be presented in unit dosags form, e.g., in ampoules or in multi-dose containers,
with an added preservative. The compositions may take such forms as suspensions, sclutions or
emuisions in oily or agueous vehicies, and may contain formulatory agents such as suspending,
stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder form

for constitution with & suitable vehicle, e.g., sterile pyrogen-free water, before use.
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859095 Ala Arg Asp Sly Sly His Sly Phe Cys Set Set Ala Set Dye Phe Sly 100105110 Pro
Asp Tyr Trp Sly Gin Sly Thr:Pro Val Thr Val Set Set 115120125 <210> 7 <211> 119 <212> PRT
<213> Artificial Sequence <220> <223> gH -heavy chain variable domain of a humanized Okt3vh
<400> 7 Gin Val Gin lieu Val Giu Bar Gly Gly Gly Val Val Gin Pro Gly Arg 151015 Ser Leu Arg lieu Bar

Cys Ser S%WW%“&%B&%EJ%%E %d Wlvention may also be formulated lfr?gt;:[gt%.lz choér’g%g’s%%ons
such as suppositories or retention enemas, e.g., containing conventional suppository bases such
as cocoa butter or other glycerides.

[00214] in addition to the formuiations described previously, the compositions of the
invention may also be formulated as a depot preparation. Such long acting formulations may be
administered by implantation (for example subcutaneously or intramuscularly) or by
intramuscular injection. Thus, for example, the compositions may be formulated with suitable
polymeric or hydrophobic materials (for example as an emulsion in an acceptable oil) or jon
exchange resins, or as sparingly soluble derivatives, for example, as a sparingly soluble sait.
[08215] The compositions of the invention can be formulated as neutrai or salt forms.
Pharmaceutically acceptabie salts include those formed with anions such as those derived from
hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those formed with cations such
as those derived from sodium, potassium, ammonium, calcium, ferric hydroxides,
isopropylamine, triethylamine, 2-ethylamino ethanol, histidine, procaine, ete.

[60216] Generally, the ingredients of compositions of the invention are supplied either
separately or mixed together in unit dosage form, for exampie, as a dry lyophilized powder or
water free concentrate in a hermetically sealed container such as an ampoule or sachette
indicating the quantity of active agent. Where the composition is to be administered by infusion,
it can be dispensed with an infusion bottle containing sterile pharmaceutical grade water or
saline. Where the composition is administered by injection, an ampoule of sterile water for
injection or saline can be provided so that the ingredients may be mixed prior to administration.
00217] In particuler, the invention provides that one or more anti-CD3 antibodies, or

- pharmaceutical compositions of the invention is packaged in a hermetically sealed container
such as an ampoule or sachette indicating the quantity of the agent. In one embodiment, one or
more of the anti-CD3 antibodies, or pharmaceutical compositions of the invention is supplied as
a dry sterilized lyophilized powder or water free concentrate in a hermetically sealed container
and can be reconstituted, e.g., with water or saline to the appropriate concentration for
administration to a subject. Preferably, one or more of the anti-CD3 antibodies, or
pharmaceutical compositions of the invention is supplied as a dry sterile lyophilized powderin a
hermetically sealed container at a unit dosage of at least 5 mg, more preferably at least 10 mg, at
least 15 mg, at least 25 mg, at least 35 mg, at least 45 mg, at least 50 mg, at least 75 mg, or at
least 100 mg. The lyophilized prophylactic or therapeutic agents, or pharmaceutical
compositions of the invention should be stored at between 2 and 8°C in its original container and
the prophylactic or therapeutic agents, or pharmaceutical compositions of the invention should
be administered within 1 week, preferably within 5 days, within 72 hours, within 48 howrs,
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202530 Thr Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val .;54045 Ala Tyr lle Asn Pro

Ser Arg Gly Tyr Thr Asn Tyr Mn. Gin Lys Phe 505560 Lys Asp Arg Phe Thr lle Bar Arg Asp Asn Ser
Lys Asn Thr Leu Phe 65 70 75 80 Leta Gin Met Asp Ser Leu Arg Pro Giu Asp Thr Gly Val Tyr Phe
Cys 859095 Ala Arg Tyr Tyr Asp Asp His Tyr Cys lieu Asp Tyr Trp Gly Gin Gly 100105110 Thr

Pro Val Thr VakSem-medotdb <210> 8 <211> 119 <212> PRT <213> Ariificios eRce
within 24 hours, withifi 12 hours, within 6 hours, within 5 hours, within 3 hours, or within 1

hour after being reconstifuted. In an alternative embodiment, one or more of the anti-CD3
antibodies, or pharmaceutical compositions of the invention is supplied in liquid form in a
hermetically sealed container indicating the quantity and concentration of the agent. Preferably,
the Liquid form of the administered composition is supplied in a hermetically sealed container at
least 0.25 mg/mi, more preferably at least 0.5 mg/ml, at least 1 mg/ml, at least 2.5 mg/ml, at
least 5 mg/ml, at least § mg/ml, at least 10 mg/ml, at least 15 mg/kg, at least 25 mg/ml, at least
50 mg/ml, at least 75 mg/ml or at least 100 mg/ml. The liquid form should be stored at between
2°C and 8°C in its original container.

[00218] In a preferred embodiment, the invention provides that the composition of the
invention is packaged in a hermetically sealed container such as an ampoule or sacheite
indicating the quantity of anti-CD3 antibody.

60219 The compositions may, if desired, be presented in a pack or dispenser device that
may contain one or more wmit dosage forms containing the active ingredient. The pack may for
example comprise metal or plastic foil, such as 2 blister pack.

602201 Generally, the ingredients of the compositions of the invention are derived from a
subject that is the same species origin or species reactivity as recipient of such compositions.
Thus, in a preferred embodiment, human or humanized antibodies are administered to a hurman
patient for therapy or prophylaxis.

[60221] The amount of the composition of the invention which will be effective in the
treatmerit, prevention or amelioration of one or more symptoms associated with an inflammatory
disease or autoimmune disorder can be determined by standard clinical techniques. The precise
dose to be empiloyed in the formulation will also depend on the route of administration, and the
seriousness of the condition, and should be decided according to the judgment of the practitioner
and each pafient’s circumsiances. Effective doses may be extrapolated from dose-tesponse
curves derived from in vitro or animal modei test systems.

[00222] For antibodies, proteins, polypeptides, peptides and fusion proteins encompassed
by the invention, the dosage administered to a patient is typically 0.0001 mg/kg to 100 mg/kg of
the patient’s body weight. Preferably, the dosage administered to a patient is between 0.0001
mg/kg and 20 mg/kg, 0.0001 me/kg and 10 mg/kg, 0.0001 mg/kg and 5 mg/kg, 0.0001 and 2
mg/kg, 0.0001 and 1 mg/kg, 0.0001 mg/kg and 0.75 mg/kg, 0.0001 mg/kg and 0.5 mg/ke,
0.0001 mg/kg to 0.25 mg/kg, 0.0001 to 0.15 mg/kg, 0.0001 to 0.10 mg/kg, 0.001 to 0.5 mg'ke,
0.01 1o 0.25 mg/kg or 0.01 to 0.10 mg/kg of the patient’s body weight. Generally, human
antibodies have a longer half-life within the human body than antibodies from other species due

to the immune response to the foreign polypeptides. Thus, lower dosages of human antibodies
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<220> <223> gHA -heavy chain variable domain of a humanized Okt3vh <400> 8 Gin Val Gin lieu Val
Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 151015 Ser lieu Arg lieu Ser Cys Lys Ala Bar Gly Tyr Thr
The Thr Arg Tyr 202530 Thr Met His Trp Val Arg Gin Ala Pro Gly Lys Giv lieu Glu Trp lle 354045 fly

Tyr lle Asn Pro Ser Mg Gly Tyr Thr Asn Tyr Asn Gin Lys Val 505560 Lys Asp Arg Phe Thr Ile Bar Thr

Asp Lys.Ser | {37 FHpAla Phe. ' [ li TPy
A e BB es Rouent SRRasEon o possti. HivGS/ P BUISHNRTIEPU S Thr Ala Vel Tyr
administration of antibodies of the invention or fragments thereof may be reduced by enbancing

uptaké and tissue penetration of the antibodies by modifications such as, for example, lipidation.

54  Characterization of Anti-CD3 Therapeutic or Prophvlactic Utility
{04223] CD3 binding molecules may be characterized in a variety of ways, In particular,

CD3 binding molecules may be assayed for the ability to immunospecifically bind to a CD3
polypeptide. Such an assay may be performed in solution (e.g., Houghten, 1992,
Bio/Techniques 13:412-421), on beads (Lam, 1991, Nature 354:82-84), on chips (Fodor, 1993,
Nature 364:555-356), on bacteria (U.S. Patent No. 5,223,409), on spores (U.S. Patent Nos.
5,571,698; 5,403,484; and 5,223,409), on plasmids (Cull et al., 1992, Proc. Natl. Acad. Sci.
USA 8%:1865-1869) or on phage (Scott and Smith, 1990, Science 249:386-390; Devlin, 1990,
Science 249:404-406; Cwirla et al., 1990, Proc. Natl. Acad. Sci. USA 87:6378-6382; and Felici,
1991, I. Mol. Biol. 222:301-310) (each of these references is incorporated herein in its entirety
by reference). CD3 binding moiecules that have been identified to immunospecifically bind to a
CD?3 polypeptide can then be assayed for their specificity and affinity for a CD3 polvpeptide.
(60224} CD3 binding molecules may be assayed for immunospecific binding to a CID3
polypeptide and cross-reactivity with other polypeptides by any method kmown in the art.
Immunoassays which can be used to analyze immunospecific binding and cross-reactivity
include, but are not limited to, competitive and non-competitive assay systems using techniques
such as western blots, radioimmunoassays, ELISA (enzyme linked immunosorbent assay),
“sandwich” immunoassays, immunoprecipitation assays, precipitin reactions, gel diffusion
precipitin reactions, immunodiffusion assays, agglutination assays, complement-fixation assays,
immunoradiometric assays, fluorescent immunoassays, protein A immunoassays, to name buta
few. Such assays are routine and well known in the art (see, e.g., Ausubel et al, eds, 1994,
Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York, which is
incorporated by reference herein in its eniirety). Exemplary imununoassays are deseribed briefly
below (but are not inmtended by way of limitation).

[60225] Immunoprecipitation protocols generally comprise lysing a population of celis in
a lysis buffer such as RTPA buffer (1% NP-40 or Tritor: X-10C, 1% sodiwn deoxycholate, 0.1%
SDS, 0.15 M NaCl, 0.01 M sodium phosphate at pH 7.2, 1% Trasylol} supplemented with
protein phosphatase and/or protease inhibitors (e.g., EDTA, PMSF, aprotiniu, sodium vanadate),
adding the CD3 binding molecule of interest to the cell lysate, incubating for a period of time
(e.g., 1 to 4 hours) at 40° C, adding proteir A and/or protein G sepharose beads to the cell lysate,
incubating for about an hour or more at 40° C, washing the beads in lysis buffer and
resuspending the beads in SDS/sample buffer. The ability of the CD3 binding molecule of
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Ala Mg Tyr Tyr Asp Asp His Tyr Cys lieu Asp Tyr Trp Gly Gin fly 100105110 Thr Pro Val Thr

Val Bar Set 115 <210> 9 <211> 119 <212> PRT <213> Artificial Sequence <220> <223> gHG -heavy
chain variable domain of a humanized Okt3vh <400> 9 Gin Val Gin' Leu Val Gin Se= Gly Gly Gly Val
Val Gin Pro Gly Arg 151015 Set Leu Arg beta Set Cys Lys Ala Set Gly Tyr Thr Phe Thr Arg Tyr

202530 Thr MejdtigeThmaéal Arg Gin Ala Pro Gly Lys Gly beta Giu Trp ligcruszo06/027386
™ inferest t6 1mmunoprec1pf‘fate a particular antigen can be assessed by, e.g.. western blot anaiysis.

One of skill in the art would be knowledgeable as to the parameters that can be modified to
increase the binding of the CD3 binding molecule to 2 CD3 polypeptide and decrease the
background (e.g., pre-clearing the cell Iysate with sepharose beads). For further discussion
regarding immunoprecipitation protocols see, ¢.g., Ausubel ef al, eds, 1994, Cwrrent Protocols in
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York at 10.16.1, which is hereby
incorporated by reference herein in its entirety.

1060226} ‘Western biot analysis generally comprises preparing protein samples,
electrophoresis of the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS-PAGE
depending on the molecular weight of the antigen), transferring the protein sample from the
polyacrylamide gel to a membrane such as nitrocelliiose, PVDF or nylon, blocking the
membrane in blocking solution (e.g., PBS witk 3% BSA or non-fat milk), washing the
membrane in washing buffer (e.g., PBS-Tween 20), blocking the membrane with CD3 binding
motecule of interest (.., an antibody of interest) diluted in blocking buffer, washing the
membsane in washing buffer, biocking the membrane with an antibody (whick recognizes the
CD3 binding molecuie) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or
alkaline phosphatase) or radioactive molecule (e.g., P or '’T) diluted in blocking buffer,
washing the membrane in wash buffer, and detecting the presence of the CD3 polypeptide. One
of skill in the art would be knowledgeable as to the parameters that can be modified to increase
the signal detected and to reduce the background noise. For further discussion regarding
western blot protocols see, e.g., Ausubel et al, eds, 1994, Current Protocols in Molecular
Biology, Vol. 1, John Wiley & Sons, Inc., New York at 10.8.1, which is hereby incorporated by
refersnce herein in ifs entirety.

[00227] ELISAs comprise preparing CD3 polypeptide, coating the weli of a 96 well
microtiter plate with the CD3 polypeptide, adding the CD3 binding molecule of interest
conjugated to a detectable compound such as an enzymatic substrate (e.g., horseradish
peroxidase or alkaline phosphatase) to the well and incubating for a period of time, and detecting
the presence of the CD3 polypeptide. In ELISAs the CD3 binding molecule of interest does not
have to be conjugated to a detectable compound; instead, an antibody {which recognizes the
CD3 binding molecule of interest) conjugated to a detectable compound may be added to the
well, Purther, instead of coating the well with the CD3 polypeptide, the CD3 binding molecule
may be coated to the well. In this case, an antibody conjugated to a detectable compound may
ve added foliowing the addition of the CD3 polypeptide to the coated well. One of skill in the
art would be knowledgeable as to the parameters that can be modified to increase the signal

detected as well as other vartations of ELISAs known in the art. For further discussion
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354045 Gly Tyr lle Asn Pro Ser Avg Gly Tyr Thr Asn Tyr Asn Gin Lys Val 505560 Lys Asp Arg Phe Thr
lle Set Arg Asp Asn Set Lys Asn Thr Ala Phe 65 70 75 80 Leu Gin Met Asp Set beta Arg Pro Glu Asp

Thr Gly Val Tyr ?he Cys 859095 Ala Arg Tyr Tyr Asp Asp His T iy Gi
yr Cys beta Asp Tyr Trp Giy Gin Gl
100105110 Thr Pro Val Thr Val Ser Sec 115 <210> 10 <211> 699 -<212> DNA <213> Art);ficial ’

Sequence <229a maAa@zsdlucleotide sequence of the Light chain of a hurgpm
" regarding ELISASSee, € g, '?fi'tlsubecﬂ et al, eds, 1994, Cgrrent Protocols in Molecular l%ltgg}@? <400> 10

Vol. 1, John Wiley & Sons, Inc., New York at 11.2.1, which is hereby incorporated by reference
herein in ifs entirety.
[00228] The binding affinity of a CD3 binding molecule to a CD3 polypeptide and the
 off-rate of an CD3 binding molecule-CD3 polypeptids interaction can be determined by
competitive binding assays. One example of & competitive binding assay is a radioimmunoassay
comprising the incubation of labeled CD3 polypeptide (e.g.. H or ™) with the CD3 binding
molecnle of interest in the presence of increasing amounts of uniabeled CD3 polypeptide, and
the detection of the CD3 binding molecule bound to the tabeled CD3 poiypeptide. The affinity
of 2 CD3 binding molecule for a CD3 polypeptide and the binding off-rates can be determined
from the data by scatchard plot analysis. Competition with a second CD3 binding molecule can
also be determined using radioimmunoassays. In this case, a CD3 polypeptide is incubated with
a CD3 binding molecule conjugated to a labeled compound {e.g., *H or [} in the presence of
increasing amounts of a second unlabeled CD3 binding molecule.
[06225] In a preferred embodiment, BIAcore kinetic analysis is used to determine the
binding on and off rates of CD3 binding molecules to a CD3 polypeptide. BlAcore kinetic
analysis comprises analyzing the binding and dissociation of a CD3 polypeptide from chips with
immobilized CD3 binding molecules on their surface,
{60230} The CD3 binding molecuies, in particular anti-CD3 antibodies, and compositions
of the invention can also be assayed for their ability to modulate T cell activation. T cell
activation can be determined by measuring, e.g., changes in the level of expression of cytokines
andjor T cell activation markers., Technigues known to those of skill in the art, including, but
not limited to, immunoprecipitation followed by western blot analysis, ELISAs, flow cytometry,
Northern biot analysis, and RT-PCR can be used to measure the expression cytokines and T cell
activation markers. In a preferred embodiment, a CD3 binding moiecuie or composition of the
irvention is tested for its ability to induce the expression of IFN-y and/or IL-2.
[60231] The anti-CD3 antibodies, and compositions of the invention can also be assayed
for their ability to induce T cell signaling. The ability of an anti-CD3 antibody or a composition
of the invention induce T cell signaling can be assayed, e.g., by kinase assays and
electrophoretic shift assays (EMSAs).
[80232] The anti-CD3 antibodies, and compositions of the invention can be tested ir vitro
or in vivo for their ability to modulate T cell proliferation. For example, the ability of an anti-
CD3 antibody or a composition of the invention to modulate T cell proliferation can be assessed
by, ¢.g., “H-thymidine incorporation, trypan biue cell counts, and fluorescence activaied cell
sorting (FACS).
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- [06233] The ABHi-C3 antibodies, and compositions of the invention can be tested in vitre

or in vivo for their ability to induce cytolysis. For example, the ability of a an anti-CD3
antibody or a composition of the invention to induoce cytolysis can be assessed by, e.g., Sy
release assays. _

100234] The anti-CD3 antibodies, and conxpositions of the invention can be tested in vifro
or in vivo for their ability to mediate the depletion of peripheral blood T ceils. For example, the
ability of an anti-CD?3 antibody or a composition of the invention to mediate the depletion of
peripheral blood T cells can be assessed by, ¢.g., measuring T cell counts using flow cytometry
analysis.

[00235] The anti-CD3 antibodies, and compositions of the invention can be tested in vivo
for their ability to mediate peripheral blood lymphocyte counts. For example, the ability of an
anti-CD3 antibody or a composition of the invention to mediate peripheral blood lymphocyte
counts can be assessed by, e.g., obtaining a sample of peripheral blood from a subject,
separating the lymphocytes from other components of peripheral blood such as plasma using,
e.g., a Ficoll gradient, and counting the lymphocytes using trypan blue.

5.4.1 Characterization of Immunoglobulin Molecules with Variant
Fe Regions

[60236] In preferred embodiments, characterization of molecules comprising variant Fo
regions with altered FeyR affinities (e.g., null FoyR binding) are done with one or more
biochermical based assays, preferably in a high throughput manner. The one or more
biochemical assays can be any assay known in the art for identifying Fe-FeyR interaction, i.e.,
specific binding of an Fe region 1o an FeyR, including, but not Hmited to, an ELISA assay,
surface plasmon resonance assays, immunoprecipitation assay, affinity chromatography, and
equilibrium dialysis. The functional based assays can be any assay known in the art for
characterizing one or more FeyR mediated effector cell functions. Comparison of antibodies
with aitered Fe regions of the invention to control antibodies provides a measure of the extent of
decrease or elimination of Fo-FoyR interaction. Non-limiting examples of effector cell funciions
that can be used in accordance with the methods of the inventior, include but are not limited to,
antibody-dependent cell mediated cytotoxicity (ADCC), antibody-dependent phagocyiosis,
phagocytosis, opsonization, opsonophagocytosis, cell binding, rosetting, Clq binding, and
complement dependent cell mediated cytotoxicity. In preferred embodiments, characterization
of molecules comprising variant Fc regions with altered FoyR affinities (e.g, null FeR binding)
are done with one or more biochemical based assays in combination or in paraliel with one or

more functional based asséys, preferably in a high throughput manner.
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[80237] In some embodiments, characterization of moiecules comprising variant Fo

regions with altered FeyR affinities (e.g., null FoyR binding) comprise: characterizing the
binding of the molecule comprising the variant Fe region to a FoyR (one or more), using a
biochemical assay for determining Fo-FoyR interaction, preferably, an ELISA based assay
foliowed by comparision of the results fo the results of the same assay obtained with a control,
j.e. non-modified, antibody. Once the molecule comprising a variant Fo region has been
characterized for its interaction with one or more FeyRs and determined to have null binding to
one or more FcyRs, by at least one biochemical based assay, ¢.g., an ELISA assay, the molecule
maybe engineered into a complete immunoglobulin, using standard recombinant DNA
technology methods known in the art, and the immunoglobulin comprising the variant Fc region
expressed in mammalian cells for further biochernical characterization, The immunogiobulin
iito which a variant Fo region of the invention is introduced (e.g., replacing the Fe region of the
immunoglobulin) can be any immunoglobulin including, but not limited to, polycional
antibodies, monoclonal antibodies, bispecific antibodies, multi-specific antibodies, humanized
antibodies, and chimeric antibodies. In preferred embodiments, a variant Fe region is introduced
into an immunoglobulin specific for the CD3 complex associated with the human TCR.

{00238] The variant Fe regions, preferably in the context of an immunoglobulin, can be
further characterized using one or more biochemical assays and/or one or more functional
assays, preferably in 2 high throughput manner. In some alternate embodiments, the variant Fo
Tegions are not introduced into an immunoglobulin and are further characterized using one or
more biochemical based assays and/or one or more functional assays, preferably in a high
throughput manner. The one or more biochemical assays can be any assay known in the art for
identifying Fo-FeyR interactions, including, but not limited to, an ELISA assay, and surface
plasmon resonance-based assay for determining the kinetic parameters of Fe-FeyR interaction,
e.g., BlAcore assay. The one or more functional assays can be any assay known in the art for
characterizing one or more FeyR mediated effector cell function as known to one skilied in the
art or described herein. In specific embodiments, the immunoglobulins comprising the variant
Fe regions are assayed in an ELISA assay for binding to one or more FoyRs, e.g., FoyRIIA,
FeyRIIA, FeyRITA; followed by one or more ADCC assays. In some embodiments, the
immmoglobulins comprising the variant Fe regions are assayed further using a surface plasmon
resonance-based assay, e.g., BlAcore. For further a detailed discussion of characterization of
immunogiubulins comprising variant Fo regions see U.S. Pat. Appl. Pub. No. 2005/0064514 Al
and U.S. Pat. Appl. Pub. No. 20050037000 Al
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16023 “The immumogiobulin comprising the vartant Fe regions may be analyzed at any
point using a surface piasmon based resonance based assay, e.g., BlAcore, for defining the
kinetic parameters of the Fc-FeyR interaction, using methods known to those of skill in the art.
160240 In most preferred embodiments, the immunoglobulin comprising the variant Fc
regions is further characterized in an animal mode] for interaction with an FeyR. Preferred
animal models for use in the methods of the invention are, for example, transgenic mice
expressing human FoyRs, e.g., any mouse model described in U.S. Patent No, 5,877,397, which
is incorporated herein by reference in its entirety. Transgenic mice for use in the methods of the
invention include, but are not limited to, nude knockout FeyRIIIA mice carrying human
FeyRIIIA; nude knockout FeyRIIIA mice carrying human FoyRIIA; nude knockout

_ FeyRIIAmice carrying human FoyRIIB and human FoyRIIIA; nude knockout FeyRIIIA mice
carrying human FeyRIIB and human FeyRIIA.

5,42 In Vitre and In Vivo Characterization
(00241} Several aspects of the pharmaceutical compositions or the anti-CD3 antibodies of

the invention are preferably tested in vitre, in a cell culture sysiem, and in an animal model
organism, such as a rodent animal model system, for the desired therapeutic activity prior to use
in humans. For example, assays which can be used to determine whether administration of a
specific pharmaceutical composition is indicated, include cell culture assays in which a patient
tissue sample is grown in culture, and exposed to or otherwise contacted with a pharmaceutical
composition, and the effect of such composition upon the tissue sample is observed. The tissue
sample can be obtained by biopsy from the patient. This test allows the identification of the
therapeutically most effective tumor-targeted bacteria and the therapeutically most effective
therapeutic molecule(s) for each individuval patient, In various specific embodiments, in vifro
assays can be carried out with representative cells of cell types involved in an autoinumune or
inflammatory disorder (e.g., T cells), o determine if a pharmaceutical composition of the
invention has a desired effect upon such cell types.

[00242] Tn accordance with the invention, clinical trials with human subjects need not be
performed in order to demonstrate the prophylactic andfor therapeutic efficacy of anti-CD3
antibodies. In virro and animal model studies using anti-CD3 antibodies can be extrapolated to
humans and are sufficient for demonstrating the prophylactic and/or therapeutic utility of said
anti-CD3 antibodies.

[00243] Anti-CD3 antibodies can be tested in suitable animal model systems prior to use
in bumans. Such animal model systems include, but are not limited to, rats, mice, chicken,
cows, monkeys, pigs, dogs, rabbits, etc. Any animal system well-known in the art may be used.

In a specific embodiment of the invention, CD3 binding molecules are tested in 2 mouse model
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system, Such model sySteis are widely used and well-known to the skilled artisan. CD3

binding molecules can be administered repeatedly. Several aspects of the procedure may vary.
Said aspects include the temporal regime of administering CD3 binding molecules, and whether
such agents are administered separately or as an admixture.

[00244] The anti-inflammatory activity of anti-CD3 antibodies or pharmaceutical
compositions of invention can be determined by using various experimental animal models of
inflammatory arthritis known in the art and described in Crofford L.J, and Wilder R.L.,
“Arthritis and Autoimmunity in Animals”, in Arthritis and Allied Conditions: A Textbook of
Rheumatoiogy, McCarty et al.(eds.), Chapter 30 (Lée and Febiger, 1993}, which is hereby
incorporated by reference herein in ifs entirety. Experimental and spontaneous animal models of
inflammatory arthritis and autoinmune rheumatic diseases can also be used to assess the anti-
inflammatory activity of anti-CD3 antibodies or pharmaceutical compositions of invention. The
following are some assays provided as examples and not by limitation.

[06245] The principle animal models for arthritis or inflammatory disease known in the
art and widely used include: adjuvant-induced arthritis rat models, collagen-induced arthritis rat
and mouse models and antigen-induced arthritis rat, rabbit and hamster maodels, all described in
Crofford L.J. and Wilder R.L., “Arthritis and Autoimmunity in Animals”, in Arthritis and
Allied Conditions: A Textbook of Rheumatology, McCarty ef al.(eds.), Chapter 30 (Lee and
Febiger, 1993), incorporated herein by reference in its entirety. A collagen-induced arthritis
(CIA) is an animal model for the human autoimmune dissase theumatoid arthritis (RA)
(Trenthorn et al., 1977, 1. Exp. Med. 146:857, which is hereby incorporated by reference herein
in its entirety). This disease can be induced in many species by the administration of
heterologous type II collagen (Courtenay et al,, 1980, Naiure 283:665; and Catheart et at, 1986,
Lab. Invest.54:26); with respect to animal models of arthritis see, in addition, e.g., Holmdahl, R.,
1999, Curr. Biol. 15:R528-530 (each of these references is hereby incorporated by reference
herein in its entirety).

[06246] Additionally, animal models for inflammatory bowel disease can also be used to
assess the efficacy of the anti-CD3 antibodies or pharmaceutical compositions of invention (Kim
eta 1., 1992, Scand. J, Gastroentrol. 27:529-537, Strober, 1983, Dig. Dis. Sci. 30(12 Suppl):35-
108, each of which is hereby incorporated by reference herein in its entirety). Ulcerative cholitis
and Crohn’s disease are human inflanumatory bowel diseases that can be induced in animals.
Sulfated polysaccharides including, but not limited to amylopectin, carrageen, amylopectin
sulfate, and dextran sulfate or chemical irritants including but not limited 1o

trinitrobenzenesulphonic acid (TNBS) and acetic acid can be administered to animals orally to
induce inflammatory bowel diseases.
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deis for asthma can also be used to assess the efniéacy o1 anti-CL3
antibodies or pharmaceutical compositions of invention. An exampie of one such model is the
murine adoptive transfer model in which aeroallergen provocation of THI or TH2 recipient mice
results in TH effector cell migration to the airways and is associated with an intense neutrophilic
(TH1) and eosinophilic (TH2) lung mucosal inflammatory response (Cohn et al., 1997, J. Exp.
Med. 1861737-1747, which is hereby incorporated by reference herein in its entirety). |

{60248] Animal models for autoimmune disorders can also be used to assess the efficacy
of anti-CD3 antibodies or pharmaceutical compositions of invention. Animal models for
antoimmune disorders such as type 1 diabetes, thyroid autoimmunity, sytemic lupus
eruthematosus, and glomerulonephritis have been developed (Bluestone et al., 2004, PNAS
101:14622-14626; Flanders et al., 1999, Autoimmunity 29:235-246; Krogh et al., 1999,
Biochimie 81:511-515; Foster, 1999, Semin. Nephrol. 19:12-24, each of which is hereby
incorporated by reference herein in its entirety).

[00249] The efficacy of anti-CD3 antibodies or pharmaceutical compositions of invention
can also be tested in such autoimmune disorder models as an experimental allergic
encephalomyelitis (EAE) model. EAE is an experimental autoimmune disease of the ceniral
nervous system (CNS) (Zamvil et al, 1990, Ann. Rev, Immunol. 8:579, which is hereby
incorporated by reference herein in its entirety) and is a disease model for the human
antoimmune condition, multipte scierosis (MS). BAE is an example of a cell-mediated
autoimmune disorder that is mediated via T celts. EAE is readily induced in mammalian species
by immunizations of myelin basic protein (MBP) purified from the CNS ar an encephalitogenic
proteolipid (PLP). SIL/J mice are a susceptible strain of mice (H-2u) and, upon induction of
EAE, these mice develop an acute paraiytic disease and an acute cellular infilrate is identifiable
within the CNS. EAE spontanecusly develops in MBPI-17 peptide-specific T cell receptor
(TCR) transgenic mice (TgMBP+) of a RAG-1-deficient background (Lafaille et al., 1994, Cell
78:399, which is hereby incorporated by reference herein in its entirety).

{60250] Furthes, any assays known to those skilled in the art can be used to evaluate anti-
CD3 antibodies or the pharmaceutical compositions disclosed herein for autoimmune and/or
mflammatory diseases,

066251} The toxicity and/or efficacy of anti-CD3 antibodies or pharmaceutical
compositions of invention can be determined by standard pharmaceutical procedures in cell
cultures or experimental animals, e.g., for determining the LDsq (the dose lethal to 50% of the
population) and the EDs (the dose therapeutically effective in 3 0% of the population). The dose
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the

ratio LDso/EDso. Anti-CD3 antibodies that exhibit large therapeutic indices are preferred.
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o A rhilE At CD antihoaies Mat exhibit toxic side effects may be used, care should be taken to

design a delivery system that targets such agents to the site of affected tissue in order to
minimize potential damags to uninfected cells and, thereby, reduce side effects.

[00252] The data obtained from the cell culture assays and animal studies can be used in
formulating a range of dosage of anti-CD3 antibodies for use in humans. The dosage of such
agents lies preferably within a range of circulating concentrations that inciude the EDso with
little or no toxicity. The dosage may vary within this range depending upon the dosage form
employed and the route of administration utifized. For any agent used in the method of the
invention, the therapeutically effective dose can be estimated initially from cell culture assays.
A dose may be formulated in animal modeis to achieve a circulating piasma concentration range
that includes the ICsq (i.e., the concentration of the test compound that achieves a half-maximal
inhibition of symptoms) as determined in cell culture. Such information can be used to more
accurately determine useful doses in humans. Levels in plasma may be measured, for example,
by high performance liquid chromatography.

[06253] Efficacy in preventing or treating an autoimmune disorder may be demonstrated,
e.g., by detecting the ability of a anti-CD3 antibodies or composition of the invention o reduce
one or more symptoms of the autoimmune disorder, to reduce mean absolute lymphocyte counts,
to decrease T cell activation, to decrease T cell proliteration, to reduce cytokine production, or 1o
modulate one or more pariicular cytokine profiles. Efficacy in treating diabetes may be
demonstrated, e.g. by detecting the ability of a anti-CD3 antibodies or composition of the
invention to reduce one or more sympioms of dibetes, to preserve the C-peptide response 10
MMTT, to reduce the level HAL or HAle, to reduce the daily requirement for insulin, or to
decrease T cell activation in pancreatic islet tissue. Efficacy in preventing or treating an
inflammatory disorder may be demonsirated, e.g-, by detecting the ability of a an anti-CI3
antibody to reduce one or more sympioms of the inflammatory disorder, to decrease T cell
activation, to decrease T cell proliferation, to modulate one or more cytokine profiles, to reduce
cytokine production, to reduce inflammation of a joint, organ or tissue or to ﬁnprove quatity of
life.

[00254] Changes in inflammatory disease activity may be assessed through tender and
swollen joint counts, patient and physician global scores for pain and disease activity, and the
ESR/CRP. Progression of structural joint damage may be assessed by guantitative scoring of X~
rays of hands, wrists, and feet (Sharp method). Changes in functional status in humans with
inflammatory disorders may be evaluated using the Health Assessment Questionnaire (HAQ),
and quality of life changes are assessed with the SF-36.
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' ’ 55" Méﬁmds of Moniforing Lvmnhocvte Counts and Percent Binding
[00255] The effect of one or more doses of one or more the ability of a anti-CD3

antibodies or composition of the invention to reduce one or more symptoms of an autoimmune
or donor-specific immune disorder on peripheral blood lymphocyte counts can be
monitored/assessed vsing standard techniques known to one of skill in the art. Peripheral blood
lymphocytes counts in a mammal can be determined by, e.g:, obtaining a sample of peripheral
blood from said mammal, separating the lymphocytes from other components of peripheral
blood such as plasma using, e.g., Ficoll-Hypaque (Pharmacia) gradient centrifugation, and
counting the lymphocytes using trypan blue. Peripheral blood T cell counts in mammal can be
determined by, e.g., separating the lymphocytes from other components of peripheral blood
such as plasma using, e.g., a use of Ficoll-Hypague (Pharmacia) gradient centrifugation, labeling
the T cells with an antibody directed to a T cell antigen such as CD2, CD3, CD4, and CDS8
which is conjugated to FITC or phycoerythrin, and measuring the number of T cells by FACS.
Further, the effect on a particular subset of T celis (e.g., CD2*, CD4T, CDg*, CD4'RO",
CDEROY, CDA'RA”, or CDSRA™ celis can be determined using standard technigues known 1o
one of skill in the art such as FACS.

[30256] The percentage of CD3 polypeptides expressed by peripheral blood tymphocytes
bound by anti-CD3 antibodies prior or after, or both prior to and affer the administration of one
or more doses of anti-CD3 antibodies can be assessed using standard techmigues known to ons
of skill in the art. The percentage of CD3 polypeptides expressed by peripheral biood T cells
bound by anti-CD3 antibodies can be determined by, e.g., obtaining a sample of peripheral
biood from a mammal, separating the lymphocytes from other components of peripheral blood
such as plasma using, e.g., Ficoll-Hypague (Pharmacia) gradient centrifugation, and labeling the
T cells with an anti-CD3 binding moleculs antibody other than that of the tnvention conjugated
to FITC and an antibody directed to a T cell antigen such as CD3, CD4 or CD8 which is
conjugated to phycoerythrin, and determining the number of T cells labeled with anti-CL¥3
binding molecule antibody relative to the number of T celis labeled with an antibody directed 1o
a T cell antigen using FACS.

56  Methods of Producing Antibodies
[60257} Antibodies that immunospecifically bind to an CD3 polypeptide can be produced

by any method known in the art for the synthesis of antibodies, in particular, by chemical
synthesis or preferably, by recombinant expression techniques.

[00258] Polyclonal antibodies that immunospecifically bind to an antigen can be
produced by various procedures well-known in the art. For example, a human antigen can be

administered to various host animais including, but not limited to, rabbits, mice, ras, etc. 10
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151015 Val His Set Asp lle Gin Met Thr Gin Set Pro Set Sec beta Set Ala 202530 Ser Val Gly Asp Arg
Val Thr lle Thr Cys Ser Ala Ser Set Set Val 354045 Set Tyr Met Asn Trp Tyr Gin Gin Thr Pro Giy Lys
Ala Pro Lys Arg 505560 Trp lle Tyr Asp Thr Ser Lys Leu Ala Set Gly Val Pro Bar Arg The 65707580
Set Gly Set Gly Set Gly Thr Asp Tyr Thr Phe Thr lle Set Bar Lau 859095 Gin Pro Glu Asp lle Ala Thr

Tyr Tyr gy§ GivéimAapsset Set Asn 100105110 Pro Phe Thr Phe Gly @in/Ghwdsheisys Len Gin lle Thr
Arg Thr X/ ducs the produciion 8T §erd containing polyclonal antibodies specific for the human antigen.

Various adjuvants may be used to increase the immunological response, depending on the host
species, and include but are not limited to, Freund’s (complete and incomplete), mineral gels
such as aluminum hydroxide, surface active substances such as lysolecithin, pluronic polyols,
polyanions, peptides, cil emuisions, keyhole limpet hemocyanins, dinitrophenol, and potentially
useful human adjuvants such as BCG (bacille Calmette-Guerin) and corynebasterium parvum.
Such adjuvants are also well known in the art.

j00259] Monoclonal antibodies can be prepared using a wide variety of techniques known
in the art including the use of hybridoma, recombinant, and phage display technologies, or a
combination thereof. For example, monoclonal antibodies can be produced using hybridoma
techniques inciading those known in the art and taught, for example, in Harlow et al.,
Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory Press, 2nd ed. 1988),
Hammerling, et al., in: Monocional Antibodies and T cell Hybridomas 563 681 (Elsevier, N.Y.,
1981) (said references incorporated by reference in their entiteties). The term “monoclonal
antibody” as used herein is not limited to antibodies produced through hybridoma technology.
The term “monoclonal antibody” refers to an antibody that is derived from a single clone,
inciuding any enkaryotic, prokaryotic, or phage clone, and not the method by which it is
produced.

{60260} Methods for producing and screening for specific antibodies using hybridoma
technology are routine and well known in the art. Briefly, mice can be immunized with a CD3
antigen and once an immune response is detected, e.g., antibodies specific for a CD3 antigen
(preferably, CD3 & antigen) are detected in the mouse seram, the mouse spleen is harvested and
splenocytes isolated. The splenocytes are then fused by well known techniques to any suitable
myeloma cells, for example celis from cell line SP20 available from the ATCC. Hybridomas are
selected and cloned by limited ditution. The hybridoma clones are then agsayed by methods
known in the art for cells that seerete antibodies capable of binding a polypeptide of the
invention. Ascites fluid, which generally contains high levels of antibodies, can be generated by
immunizing mice with positive hybridoma clones.

[6026%] Accordingly, the present invention provides methods of generating antibodies by
culturing a hybridoma cell secreting an antibody of the invention wherein, preferably, the
hybridoms is generated by fusing splenocytes isolated from a mouse immunized with a CD3
antigen with myeloma cells and then screening the hybridomas resuliing from the fusion for

hybridoma clones that secrete an antibody able to bind to a CD3 antigen {preferably, CD3 ¢
antigen).
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antigen) may be generated by any technique known to those of skill in: the art. For example, Fab
and F(ab”)2 fragments of the invention may be produced by proteolytic cleavage of
immunoglobulin molecules, using enzymes such as papain (to produce Fab fragments) or pepsin
(to produce F(zb*)2 fragments). F(ab’)2 fragments contain the variable region, the light chain
constant region and the CFH1 domain of the heavy chain. Further, the antibodies of the present
invention can also be generated using various phage display methods known in the art.

[00263) In phage display methods, functional antibody domains are displayed on the
surface of phage perticles which carry the polynucleotide sequences encoding them. In
particular, DNA sequences encoding VIH and VL. domains are amplified from animal cDNA
libraries (e.g., humen or murine cDNA libraries of affected fissues). The DNA encoding the VH
and VL domains are recombined together with an scFv linker by PCR and cioned into a
phagemid vector. The vector is electroporated in E. coli and the E. coli is infected with helper
phage. Phage used in these methods are typically filamentous phage including fd and M13 and
the VI and VL domains are usually recombinantty fused to either the phage gene III or gene
Vill. Phage expressing an antigen binding domain that binds to a particular ntigen can be
selected or identified with antigen, e.g., using labeled antigen or antigen bound or captured to a
solid surface or bead. Examples of phage display methods that can be used to make the
antibodies of the present invention include those disclosed in Brinkman et al., 1993, I. Inmunol.
Methods 182:41-50; Ames et al., 1995, J. Immunol. Methods 184:177-186; Kettieborough et al.,
1994 Bur. J. Immunol, 24:952-958; Persic et al., 1997, Gene 187:9-18; Burton et al,, 1994,
Advances in Immunology 57:191-280; PCT Appiication No, PCT/GB9 1/01 134; International
Publication Nes. WO 90/02809, WO 91/10737, WO 92/01047, WO 92/18619, WO 93/1 1236,
WO 95715982, WO 95/20401, and WO97/13844; and U.S. Patent Nos. 5,698,426, 5,223,405,
5,403,484, 5,580,717, 5,427,908, 5,750,753, 5,821,047, 5,571,698, 5,427,908, 5,516,637,
5,780.225, 5,658,727, 5,733,743 and 5,969,108; each of which is incorporated herein by
reference in itg entirety.

80264} As described in the above references, after phage selection, the antibody coding
tegions from the phage can be isolated and used to generate whole antibodies, including human
antibodies, or any other desired antigen binding fragment, and expressed in any desired host,
including mammalian cells, insect cells, plent cells, yeast, and bacteria, e.g., as described below.
Techniques to recombinantly produce Fab, Fab’ and F(ab*)2 fragments can also be empioyed
using methods known in the axt such as those disclosed in PCT publication No. WO 92/22324;
Mullinax et al., 1992, BioTechniques 12(6):864-869; Sawai et al., 1995, AJRI 34:26-34; and
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[06265] To generate whole antibodies, PCR primers including VH or VL nucieotide

sequences, a restriction site, and a flanking sequence to protect the restriction site can be used to
amplify the VH or VL sequences in scFv clones. Uttilizing cloning techniques known 1o those of
skill in the art, the PCR amplified VH domains can be cloned into vectors expressing a VH
constant region, e.g., the human gamma 4 constant region, and the PCR amplified VL domains
can be cloned into vectors expressing 2 VL constant region, e.g., human kappa or lamba constant
regions, Preferably, the vectors for expressing the VH or VL domains comprise an EF-1a
promoter, a secretion signal, 2 cloning site for the variable domain, constant domains, and a
selection marker such as neomycin. The VH and VL domains may also clened into one vector
expressing the necessary constani regions. The heavy chain conversion veetors and light chain
conversion vectors are then co-transfected inio cell lines to gerierate stable or transient cell lines
that express full-length antibodies, e.g., IgG, using techniques known to those of skill in the art.
[08266] For some uses, including in vivo use of antibodies in humans and in vifro
detection assays, it may be preferable to use human or chimeric antibodies. Completely human
antibodies are particularly desirabie for therapeutic treatment of hurmen subjects. Homan
antibodies can be made by a variety of methods known in the art including phage display
methods described above using antibody Hbraries derived from human immunoglobulin
sequences. See also U.S. Patent Nos. 4,444 887 and 4,716,111; and International Publication
Nos. WO 98/46645, WO 98/50433, WO 98/24893, W098/16654, WO 96/34096, WO 96/33735,
and WO 91/10741; each of which is incorporated herein by reference in its entirety.

[60267] Liuman antibodies can also be produced using transgenic mice which are
incapable of expressing functional endogenous immunoglobulins, but which can exprsss human
immunoglobulin genes. For example, the human heavy and light chain immunogiobulin gene
complexes may be introduced randomtly or by homologous recombination into mouse embryonic
stern cells. Alternatively, the human variabie region, constant region, and diversity region may
be introduced into mouse embryonic stem cells in addition to the human heavy and light chain
genes. The mouse ﬁeavy and light chain immunoglobulin genes may be rendered non functional
separately or simultaneously with the introduction of human immunoglobulin loci by
homologous recombination. In particular, homozygous deletion of the Jy region prevents
endogenons antibody production. The modified embryonic stem cells are expanded and
microinjected into blastocysts to produce chimeric mice. The chimeric mice are then be brad to
produce homozygous offspring which express human antibodies. The transgenic mice are

immunized in the normal fashion with a selected antigen, ¢.g., all or & portion of a polypeptide
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. 5fthe invention. ‘Monbeionil antibodies directed against the antigen can be obtained 1rom the

immunized, transgenic mice using conventional hybridoma technology. The human
immunoglobulin transgenes harbored by the transgenic mice rearrange during B cell
differentiation, and subsequently undergo class swiiching and somatic mutation. Thus, using
such a technique, it is possible to produce therapeutically useful IgG, IgA, IgM and IgB
antibodies, For an overview of this technology for producing human antibodies, see Lonberg
and Huszar (1995, Int. Rev. Immunol. 13:65-93, which is hereby incorporated by reference
herein in iis entirety). For a detailed discussion of this technology for producing human
antibodies and human monoclonal antibodies and protocols for producing such antibodies, see,
e.g., PCT publication Nos. WO 98/24893, WO 96/34096, and WO 96/33735; and U.S. Patent
Nos. 5,413,923, 5,625,126, 5,633,425, 5,569,825, 5,661,016, 3,545,806, 5,814,318, and
5,939,598, which are incorporated by reference herein in their entirety. In addition, compantes
such as-Abgenix, Inc. (Freemont, CA) and Genpharm (San Jose, CA) can be engaged to provide
human antibodies directed against a selected antigen using technology similar to that described
above.

[06268] A chimeric antibody is a molecule in which different portions of the antibody arc
derived from different immunoglobulin molecules. Methods for producing chimeric antibodies
are known in the art. See e.g., Morrison, 1985, Science 229:1202; Oi et al., 1986,
BioTechniques 4:214; Gillies et al., 1989, J. Immunol. Methods 125:191-202; and U.S. Patent
Nos. 5,807,715, 4,816,567, 4,816,397, and 6,331,415, which are incorporated herein by
reference in their entirety.

[00269] A humanized antibody is an antibody or its variant or fragment thereof which is
capable of binding to a predetermined antigen and which comprises a framework region having
substantially the arpino acid sequence of a human immunoglobulin and a CDR having
substantially the amino acid sequence of a non-human immuoglobulin. A humanized antibody
comprises substantially all of at least one, and typically two, variable domains (Fab, Fab’,
F(ab"y, Fabe, Fv) in which ali or substantialiy all of the CDR regions correspond to those of a
non human immunoglobulin (i.e., donor antibody) and al} or substantially all of the framework
regions are those of a human immunoglobulin consensus sequence. Preferably, a humanized
antibody also comprises at least a portion of an immunoglobulin constant region (Fc), typically
that of a human immunoglebulin, Ordinarily, the antibody will contain both the light chain as
well as at least the variable domain of a heavy chain. The antibody aisc may inciude the CHI,
hinge, CH2, CH3, and CH4 regions of the heavy chain. The humanized antibody can be
selected from any class of immunoglobulins, including IgM, 1gG, I1gD, IgA and IgE, and any
isotype, including 1gG1, IgG2, 1gG3 and igG4. Usually the constant domain is a complement
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fixing ¢onstant domain where 1t is desired that the humanized an’nbody exhibit cytotoxic

activity, and the class is typically IgG1l. Where such cytotoxic activity is not desirable, the
constant domain may be of the IgG?2 class. Examples of VL and VH constant domains that can
be used in certain embodiments of the invention include, but are not limited to, C-kappa and C-
gamma-1 (nGlm) described in Johnson et al. (1997) J. Infect. Dis, 176, 1215-1224 and those
described in U.S. Patent No. 5,824,307, each of which is hereby incorporated by reference
herein in its entirety. The humanized antibody may comprise sequences from more than one
class or isotype, and selecting particuiar constant domains to optimize desired effector functions
is within the ordinary skill in the art. The framework and CDR regions of a humanized antibody
need not correspond precisely to the parental sequences, e.g., the donor CDR or the consensus
framework may be mutagenized by substitution, insertion or deletion of at least one residus so
that the CDR or framework residue at that site does not correspond to either the consensus or the
iraport antibody. Such mutations, however, will not be extensive. Usually, at least 75% of the
humanized antibody residues will correspond to those of the parental FR and CDR sequences,
more often 90%, and most preferably greater than 95%. Humanized antibody can be produced
using variety of techniques known in the art, including but not limited 1o, CDR-grafting
(BEuropean Patent No. EP 239,400; International publication No. WO 91/09967; and U.S. Patent
‘Nos. 5,225,539, 5,530,101, and 5,585,089), veneering or resurfacing (European Patent Nos. EP
592,106 and EP 519,596; Padlan, 1991, Molecular Immunology 28(4/5:489-498; Studnicka et
al., 1994, Protein Engineering 7(6):805-814; and Roguska et al., 1994, PNAS 91:963-973),
chain shuffling (U.S. Patent No. 5,565,332), and techniques disclosed in, e.g., U.S. Pat. No.
6,407,213, U.S. Pat. No. 5,766,886, WO 9317105, Tan et al., J. Tromunol. 169:1119 25 (20602),
Caldas et al., Protein Eng. 13(5):353-60 (2000}, Morea et al., Methods 20(3):267 79 (20003,
Baca et al.,, J. Biol. Chem. 272(16):10678-84 (1997), Roguska et al., Protein Eng. 9(10):895 504
(1996), Couto et al., Cancer Res. 55 (23 Supp):5973s- 5977s (1995), Couto et al., Cancer Res.
55(8):1717-22 (1995), Sandnu JS, Gene 150(2):409-10 (1994), Pedersen et al., J. Mol. Biol.
235(3):959-73 (1994}, and U.S. Patent Pub. No. US 2005/0042664 Al (Feb. 24, 2005}, each of
which is incorporated by reference herein in its entirety. Offen, framewotk residues in the
framework regions will be substituted with the corresponding residue from the CDR donor
antibody to alter, preferably improve, antigen binding. These framework substitutions are
identified by methods well known in the art, e.g., by modeling of the interactions of the CDR
and framework residues to identify framework residues important for antigen binding and
sequence comparison to identify unusual framework residues at particular positions. {See, e.g.,
Queen et al., U.S. Patent No. 5,585,089, and Riechmann et al., 1988, Nature 332:323, which are

incorporated herein by reference in their entireties.)
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= B2 ™ " Sifigle Hbifiain antibodies, for example, antibodies lacking the Light chains, can be

produced by methods well-known in the art, See Riechmann et al., 1999, J. Immuno. 231:25-38;
Nuttall et al., 2000, Curr. Pharm. Biotechnol. 1(3):253-263; Muylderman, 2001, J. Biotechnol.
74(4):277302; U.S. Patent No. 6,005,079; and International Publication Nos. WO 94/04678,
WO 94/25591, and WO 01/44301, each of which is incorporated herein by reference in its

entirety.
57  Polynucieotides Encoding Antibodies
[060271] The invention provides polynucleotides comprising a nucleotide sequence

encoding an antibody that immunospecifically binds to a CD3 polypeptide. The invention also
encompasses polynucieotides that hybridize under high stringency, intermediate or lower
stringency hybridization conditions, e.g., as defined supra, to polynucieotides that encode an
antibody of the invention.

[60272] The polynucleotides may be obtained, and the pucleotide sequence of the
polynucleotides determined, by any method known in the art. The nucleotide sequence of
antibodies immunospecific for a CD3 polypentide can be obtained, e.g., from the literature or a
database such as GenBank. Since the amino acid sequences of, e.g., humanized OKT3 is
known, nucteotide sequences encoding these antibodies can be determined using methods well
known in the art, i.e., nucleotide codoﬁs known to encode particular amino acids are assembled
in such a way to generate a nucleic acid that encodes the antibody. Such a polynucleotide
encoding the antibody may be assembied from chemically synthesized oligonucleotides (¢.g., as
described in Kutmeier et al., 1994, BioTechniques 17:242, which is hereby incorporated by
reference herein in its entirety), which, briefly, involves the synthesis of overlapping
oligonucieotides containing portions of the sequence encoding the antibody, annealing and
ligating of those oligonucleotides, and then amplification of the ligated oligonucleotides by
PCR.

[08273] Alternatively, a polynucieotide encoding an antipody may be generated from
nucleic acid from a suitable source. If a clone containing a nucleic acid encoding a particular
antibody is not available, but the sequence of the antibody moiecule is known, 2 nucleic acid
encoding the immunoglobulin may be chemically synthesized or obtained from a suitable source
(e.g., an antibody cDNA library, or a <DNA. library generated from, or nucleic acid, preferably
poly A+ RNA, isolated from, any tissue or cells expressing the antibody, such as hybridoma
cells selected to express an antibody of the invention) by PCR amplification using synthetic
primers hybridizable to the 3° and 5’ ends of the sequence or by cloning using an

oligonucleotide probe specific for the particular gene sequence to identify, e.g., 2 cDNA clone

92
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= gom B PN A librsEy, (5t Bicodes the antibody. Amplified nucleic acids generated by FUR may

then be cloned into replicable cloning vectors using any method well known in the art.
00274} Once the nuclectide sequence of the antibody is determined, the nucleotide
sequence of the antibody may be manipulated using methods well known in the art for the
manipulation of nucteotide sequences, e.g.. recombinant DNA techniques, site directed
mutagenesis, PCR, etc. (see, for example, the techmiques described in Sambrook et al., 1990,
Molecular Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold Spring
Harbor, NY and Ausubel er al., eds., 1998, Current Protocols in Molecular Biology, John Wiley
& Sons, NY, which are both incorporated by reference herein in their entireties), to generate
antibodies having a different amino acid sequence, for example to create amino acid
substitutions, deletions, and/or insertions,
[00275] In a specific embodiment, one or more of the CDRs is inserted within framework
regions using routine recombinant DNA technigues. The framework regions may be naturally
occurring or consensus framework regions, and preferably human framework regions (see, e.g.,
Chothia et al., 1998, J. Mol. Biol. 278: 457-479 (which is hereby incorporated by reference
herein in its entirety) for a listing of human framework regions). Preferably, the polynucleotide
generated by the combination of the framework regions and CDRs encodes an antibody that
specifically binds to a CD3 polypeptide. Preferably, as discussed supra, one Or more amino acid
substitutions may be made within the framework regions, and, preferably, the amino acid
substitutions improve binding of the antibody to its antigen. Additionally, such methods may be
used to make amino acid substifutions or deletions of one or more variabie region cysteine
residues participating in an intrachain disulfide bond to generate antibody molecules lacking one
or more intrachain disulfide bonds. Other alterations to the palynucieotide are encompassed by
the present invention and within the siill of the art.

55 RECOMBINANT EXPRESSION OF MOLECULES

OF THE INVENTION

[60276] Once a nucleic acid sequence encoding molecules of the invention (Z.e.,

antibodies) has been obtained, the vector for the production of the molecules may be produced
by recombinant DNA technology using techniques well known in the art. Methods which are
well known to those skilled in the art can be used to construct expression vectors containing the
coding sequences for the molecules of the invention and appropriate transcriptional and
transtational control signals. These methods include, for example, ir vitro recombinant DNA
techniques, synthetic techniques, and in vivo genetic recombination. (See, for exarnple, the
techniques described in Sambrook er al., 1590, Molecular Cloning, A Laboratory Manual, 24
Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, NY and Ausubel ef al. eds., 1998,
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eurrent Protocols in Moledilar Biology, John Wiley & Sons, N'Y, each of which is hereby

incorporated by reference herein in its entirety).

169277 An expression vector comprising the nucleotide sequence of a molecuie
identified by the methods of the invention (z‘.e.; an antibody) can be transferred to a host cell by
conventional techniques (e.g., electroporation, iposomal transfection, and calcium phosphate
precipitation) and the transfected cells are then cultured by conventional techniques to produce
the molecules of the invention. In specific embodiments, the expression of the molecules of the
invention is regnlated by a constitutive, an inducible or a tissue, specific promoter. In specific
embodiments the expression vector pMGX 1303 (FIG. 4).

[00278} The host cells used to express the molecules identified by the methods of the
invention may be either bacterial cells such as Escherichia coli, or, preferably, eukaryotic cells,
especially for the expression of whole recombinant immunoglobulin molecuie. In particular,
mammalian cells such as Chinese hamster ovary cells (CHO), in conjunction with a vector such
as the major intermediate early gene promoter element from human cytomegalovirus is an
effective expression system for immunoglobulins {(Foecking ez al., 1958, Gene 45:101; Cockett
et al., 1990, Bio/Technology 8:2, each of which is hereby incorporated by reference herein in iis
entirety).

(602791 A variety of host-expression vector systems may be utilized to express the
molecules identified by the methods of the invention. Such host-expression systems represent
vehicles by which the coding sequences of the molecules of the mvention may be produced and
subsequently purified, but also represent cells which may, when transformed or wrangfected with
the appropriate nucleotide coding sequences, express the molecules of the invention in sifu.
These include, but are not limited to, microorganisms such as bacteria (e.g., £. coli and B.
subtilis) transformed with recombinant bacteriophage DNA, plasmid DNA or cosmid DNA
expression vectors containing coding sequences for the molecules identified by the methods of
the invention; veast (e.g., Saccharomyces Pichia) transformed with recombinant yeast
expression vectors containing sequences encoding the molecules identified by the methods of
the invention; insect cell systems infected with recombinant virus expression vectors (e.g.,
bacuiovirus) containing the sequences encoding the molecules identified by the methods of the
invention; plant cell systems infected with recombinant virus expression vectors (e.g.,
caulifiower mosaic virus {CaMV) and tobacco mosaic virus (TMV) or transformed with
recombinant plasmid expression vectors (e.g., Ti plasmid) containing sequences encoding the
molecules identified by the methods of the invention; or mammalian cell systems (e.g., COS,
CHO, BHEK, 293, 293T, 3T3 cells, lymphotic cells (see U.S. 5,807,715), Per C.6 cells (human

retinal cells developed by Crucell) harboring recombinant expression constructs containing
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. WO 2007/009064 PCT/US2006/027386

“oromdters detvedTdm e #nome of mammalian cells (e.g., metallothionein promoter) or

from mammalian viruses (e.g., the adenovirus late promoter; the vaccinia virus 7.5K promoter).
[05286] In bacteria! systems, a number of expression vectors may be advantageousty
selected depending upon the use intended for the molecule being expressed. For example, when
2 large quantity of such a protein is to be produced, for the generation of pharmaceutical
compositions of an antibody, vectors which direct the expression of high leveis of fusion protein
products that are readily purified may be desirable. Such vectors include, but are not limited, to
the E. coli expression vector pUR278 (Ruther ez al., 1983, EMBO J. 2:1791, which is hereby
incorporated by reference herein in its entirety), in which the antibody coding sequence may be
ligated individually into the vector in frame with the lac Z coding region so that a fusion protein
is produced; pIN veciors (Inouye & Inouye, 1985, Nucleic Acids Res. 13:3101-3109; Van Heeke
& Schuster, 1989, J. Biol. Chem. 24:5503-5509, each of which is hereby incorporated by
reference hetrein in its entirety); and the like. pGEX vectors may also be used to express foreign
polypeptides as fusion proteins with glutathione S-transferase (G8T). In general, such fusion
proteins are soluble and can easily be purified from Iysed cells by adsorption and binding to &
matrix ghutathione-agarose beads followed by elution in the presence of free gluta-thione. The
pGEX vectors are designed to include thrombin or factor Xa protease cleavage sites so that the

cloned target gene product can be released from the GST moiety.

- [00281] Tn an insect system, Autographa californica nuclear polyhedrosis virus (AcNPV)

is used as a vector to express foreign genes. The virus grows in Spodoptera Sfrugiperda celis.
The antibody coding sequence may be cloned individually into non-essential regions (e.g., the
polyhedrin gene) of the virus and placed under control of an ACNPV promoter (e.g.. the
polyhedrin promoter).

[60282] Tn mammalian host cells, a number of viral-based expression systems may be
utilized. In cases where an adenovirus is used as an expression vector, the aniibody coding
sequence of interest may be ligated 10 an adenovirus transcription/translation controi complex,
e.g., the late promoter and tripartite leader sequence. This chimeric gene may then be inserted in
the adenovirus genome by in vitro or in vivo Tecombination. Insertion in a non-essential region
of the viral genome (e.g., region E1 or E3) will result in a recombinant virus that is viable and
capable of expressing the immunoglobulin molecule in infected hosts (e.g., see Logan & Shenk,
1984, Proc. Nail. Acad. Sci. USA 81:355-359, which is hereby incorporated by reference herein
in its entirety}. Specific initiation signals may also be required for efficient transiation of
inserted antibody coding sequences. These signals include the ATG initiation codon and
adjacent sequences. Furthermore, the mitiation codon must be in phase with the reading frame

of the desired coding sequence to ensure translation of the entire insert. These sxogenous
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acatgcgtgg tggtggacgt gagccacgaa gaccctgagg tcaagttcaa ctggtacgtg 900 gacggcegtgg aggtgcataa
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WQo 2{)97/909064
um Lo o Bl e e PCTIUSZGGG/O:‘?:;SG
arislatonal controT dighals and initiation codons can be of a variety of origins, both natural and

synthetic. The efficiency of expression may be enhanced by the inclusion of appropriate
transcription enhancer elements, transcription terminators, efc. (see Bittner et al,, 1987, Merhods
in Enzymol. 153:51-544, which is hereby incorporated by reference herein i its entirety).
[00283) in addition, & host cell strain may be chosen which modulates the expression of
the inserted sequences, or modifies and processes the gene product in the specific fashion
desired. Such modifications (e.g., glycosylation) and processing (e.g., cleavage) of protein
products may be important for the function of the protein. Different host cells have
characteristic and specific mechanisms for the post-translational processing and modification of
proteins and gene products. Appropriate cell lines or host systems can be chosen to ensure the
correct modification and processing of the foreign protein expressed. To this end, sukaryotic
host cells which possess the cellular machinery for proper processing of the primary transeript,
glycosylation, and phosphorylation of the gene product may be used. Such mammalian host
cells include but are not limited to CHO, VERY, BHE, Helz, COS, MDCK, 293, 293T, 373,
WI38, BT483, Hs578T, HTB2, BT20 and T47D, CRL7030 and Hs578Bst.

[00284] For long-term, high-yield production of recombinant proteins, stable expression
is preferred. For example, cell lines which stably express an antibody of the invention may be
engineerad. Rather than using expression vectors which contain viral origins of replication, host
cells can be transformed with DNA controlled by appropriate expression control elements {e.g.,
promoter, enhancer, sequences, transcription terminators, polyadenylation sites, efc.), and a
selectable marker. Following the introduction of the foreign DNA, engineered celis may be
allowed to grow for 1-2 days in an enriched media, and then are switched to a selective media.
The selectable marker in the recombinant plasmid confers resistance to the selection and allows
cells to stably integrate the plasmid into their chromosomes and grow to form foci which in turn
can be cloned and expanded into cell lines. This method may advantageously be used to
engineer cell lines which express the antibodies of the invention. Such engineered cell lines
may be particutarly useful in screening and evaluation of compounds that interact directly or
indirectly with the antibodies of the invention.

[60285] A number of selection systems may be used, including but not limited to the
herpes simpiex virus thymidine kinase (Wigler et al., 1977, Cell 11: 223}, hypoxanthine-guanine
phosphoribosyltransferase (Szybalska & Szybalski, 1992, Proc. Natl. Acad. Sci. US4 48: 202),
and adenine phosphoribosyltransferase (Lowy ef al., 1980, Cell 22: 817) genes can be employed
in tk-, hgprt- or apri- cells, respectively. Also, antimetabolite resistance can be used as the basis
of selection for the following genes: dhﬁ, which confers resistance to methotrexate {Wigler &f

al., 1980, Proc. Natl. Acad. Sci. US4 77:357; O"Hare et-al., 1981, Proc. Natl. Acad. Sci. US4
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oIS AT WHIH COHIBEY resistance to mycophenolic acid (Mulligan 8? %le;;[g],szl(glg{?z.fzggg.

Natl. Acad. Sci. USA 78: 2072); neo, which confers resistance to the aminoglycoside G-418
Clinical Pharmacy 12: 488-505; Wu and Wu, 1991, 3:87-95; Tolstoshey, 1993, 4nn. Rev.
Pharmacol. Toxicol. 32:573-596; Mulligan, 1993, Science 26(:926-932; and Morgan and
Anderson, 1993, Ann. Rev. Biochem. 62:191-217; May, 1993, TIB TECH 11(5):155-215).
Methods commonly known in the art of recombinant DNA. technology which can be used are
described in Ausubel ef al. (eds.), 1993, Current Protocols in Molecular Biology, John Wiley &
Sons, NV; Kriegler, 1990, Gene Transfer and Expression. A Laboratory Manual, Stockton Press,
NV and in Chapters 12 and 13, Dracopoli ¢f a/. (eds), 1994, Current Protocois in Human
Genetics, John Wiley & Sons, NY.; Colberre-Garapin ef al., 1981, J. Mol. Biol. 150:1; and
hygro, which confers resistance to hygromycin (Santerre ef al., 1984, Gene 30:147) (each of said
references is hereby incorporated by reference herein in its entirety).

[00286] ~  The expression levels of an antibody of the invention can be increased by vector
amplification (for a review, see Bebbington and Hentschel, The use of vectors based on gene
amplification for the expression of cloned genes in mammalian cells in DNA cloning, Vol. 3
(Academic Press, New York, 1987) (which is hereby incorporated by reference herein in its
entirety). When a marker in the vector system expressing an antibody is amplifiable, increase in
the level of inhibitor present in culture of host cell will increase the number of copies of the
marker gene. Since the amplified region is associated with the nucleotide sequence of the
antibody, production of the antibody will also increase (Crouse et al., 1983, Mol. Cell. Biol.
3:257).

[60287] The host cell may be co-transfected with two expression vectors of the invention,
the first vector encoding a heavy chain derived polypeptide and the second vector enco ding
light chain derived polypeptide. The two vectors may contain identical selectable markers
which enable equal expression of heavy and iight chain polypeptides. Alternatively, 2 single
vector may be used which encodes both heavy and light chain polypeptides. In such situations,
the light chain should be placed before the heavy chain to avoid an excess of toxic fres heavy
chain (Proudfoot, 1986, Nature 322:52; Kohler, 1980, Proc. Natl, Acad. Sci. USA 772197, each
of which is hereby incorporated by reference herein in its entirety). The coding sequences for
the heavy and light chains may comprise ¢cDNA or genomic DNA.

[60288] Once a molecule of the invention (i.e., antibodies) has been recombinantty
expressed, it may be purified by any method known in the art for purification of polypeptides or
antibodies, for example, by chromatography {e.g., ion exchange, affinity, particularty by affinity
for the specific antigen after Protein A, and sizing column chromato graphy), centrifugation,
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iff e%én Hial s81nbiliy, By Bny other standard technique for the purification of polypeptides or

antibodiss,

6. EQUIVALENTS

[060289] Those skilied in the art will recognize, or be able to ascertain using no more than
routine experimentation, many equivalents to the specific embodiments of the invention
described herein. Such equivalents are intended to be encompassed by the following claims.
{00290] All publications, patents and patent applications mentioned in this specification
are herein incorporated by reference into the specification to the same extent as if each
individual publication, patent or patent application was specifically and individually indicated to

be incorporated herein by reference.
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aactacaaga ccacgcctcc cgtgctggac 1260 tccgacggct ccttcttcct ctacagcaag ctcaccgtgg acaagagcag
gtggcagcag 1320 gggaacgtct tatcatactc cgtgatgcat gaggctotgc

- WHAT IS CLAIMED:

A method of producing a humanized anti-CD3 antibody, said method comprising:
(a)  culturing CHO cells that have been transfected with the expression vector
pMGX1303, or progeny thereof, in media under conditions suitable for expressidn of said
anti-CD3 antibody; and

(b)  recovering said anti-CD3 antibody from said media.

2. The method of claim 1, wherein said anti-CD3 antibody is OK'T3y!1 (ala-ala).

99



acaaccacta cacgcagaag 1380 agcctctccc tgtotcoggg taaatga 1407 <210> 13 <212> PRT <213>
Artificial Sequence

METHODS FOR THE TREATMENT OF AUTOIMMUNE DISORDERS
USING IMMUNOSUPPRESSIVE MONOCLONAL ANTIBODIES WITH
REDUCED TOXICITY

ABSTRACT

The present invention provides methods of treating, preventing or ameliorating the
symptoms of T cell-mediated immunological diseases, particutarly autoimmune diseases,
through the use of anti-CD3 antibodies. In particular, the methods of the invention provide
for administration of antibodies that specifically bind the epsilon subunit within the human
CD3 complex. Such antibodies modulate the T cell receptor/alloantigen interaction and,
thus, regulate the T cell mediated cytotoxicity associated with autoimmune disorders.
Additionally, the invention provides for modification of the anti-CD?3 antibodies such that
they exhibit reduced or eliminated effector function and T cell activation as compared to

non- modified anti-CD3 antibodies.

Fig. 1A
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<220> <223> Amino-Acid sequence of the heavy chain of a humanized OKT3 <400> 13 Met Gly Trp

Ser Cys lle 15 Val His Set Gin Val Gin 20 Pro Gly Arg Se= Len Arg 35 Thr Arg Tyr Thr Met His 50 Gin
Trp lle Gly Tyr lle 6570 Gin Lys Val Lys Asp Arg 05 Thr Ala Phe Len Gin Met

SEQUENCE LISTING

<110> Koenig, Scott
Wilder, Ronald
Bonvini, Ezic
Johnson, Leslie 8.

<120> Methods for the Treatment of Autolmmune
pisorders Using Immunosuppressive Monoclonal Antibodies with

Reduced Toxicity
<130> 11183-040-28%

<140>
<141>

<150> 60/698, 517
<151> 2005-07-11

<l60> 13

<170> FastSED for Windows Version 4.0
210> 1

<z11> 107

<212> ERT
<213> Rrtificial Sequence

<220>

<223> humanized light chain Okt3vl variable region

<400> 1

Gin Ile Val Leu Thr Gin Ser Pro Ala Ile Met Ser Ala Ser Pro Sly
1 5 10 15

Glu Lvs Val Thr Met Thr Cys Ser a Ser Ser Ser Val Ser Tyr Met

20 25 30
aAsn Trp Tyr Gin Gln Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyzr
35 40 45
Asp Thr Ser Lys Leu Alz Ser Giy Val Pro Ala His Phe Arg Gly Ser
50 55 B0

Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Gly Met Glu Ala Glu
€5 70 75 80

Asp Alz Alz Thr Tyr Tyr Cys Gln Gln Trp Ser Ser Rsn Pro Phe Thr

85 el 95
She Giy Ser &ly Thr Lys Leu Glu Ile Asn Arg
100 105

<210> 2

<211> 108

<Z12> PRT

<213> Artificial Seguence

<220>

<223> Light Chain variable domain from REI

<400> 2

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Bsp Arg Val Thr Ile Thr Cys Gin Ala Ser Gln Asp Ile Ile Lys Tyr



100 Tyr Phe Cys Ala Arg Tyr 115 Gly Gin Gly Thr Pro Val 130 Ser Val The Pro Len Ala 145150 Ala
Ala Len Gly Cys Len 165 Val Set Trp Asn Set Gly 180 Ala Val Leu Gin Set Ser 195 Val Pro Set Ser
Ser Len 210 His Lys Pro Set Asn Thr 225230 Cys Asp Lys Thr His Thr 245

20 25 30

Leu Asn Trp Tyr Gln Gln Thr Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 4G 45 '
Tyr Glu Ala Ser Asn Leu Gln Ala Gly Val Pro Ser Arg Phe Ser Gly
50 85 60
Ser Gly Ser Gly Zhr Asp Tyr Thr Phe Thr Ile Ser Ser Leu Gin Pro
€3 70 75 80
Glu Asp Ile Rla Thr Tyr Tyr Cys Gln Gln Tyr Gln Ser Leu Pro Tyr
BS 80 25

Thr Phe Gly Gln Gly Thr Lys Leu Gln Ile Thr Arg

100 103
<210> 3
<21l> 107
<212> PRT

<213> Artificial Seguence

<220>
<223> gld -light chain variable domzin of a humanized
Okt3vl
<400> 3
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Ser Ala Ser Ser Ser Val Ser Tyr Mst
20 25 30
Asn Trp Tyr Gin Gln Thr Pro Gly iLys Rla Pro Lys Leu Leu Ile Tyr
35 40 45
hgp Thr Ser Lys Leu &la Ser Gly Val Pro Ser Arg Phe Ser Gly Ser
30 55 60
Gly Ser Gly Thr Asp Tyr Thr Phe Thr Ile Ser Ser Leu G8ln Pro Glu
65 70 5 80
Asp Ils Alas Thr Tyr Tyr Cys Gln Gln Trp Ser Ser Asn Pro Phe Thr
85 80 g5
Fhe Gly Gln Gly Thr Lys Leu Gln Ile Thr Arg
100 105
<210> 4
<21li> 107
<212> PRT ‘
<213> tificlal Seguence
<220>
<223> giC -light chain varieble demain of a2 humanized
Okt3vl
<400> 4
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gy
1 5 10 15
Asp Arg Vel Thr Ile Thr Cys Ser Ala Ser Ser Ser Val Ser Tyr Met
20 25 30
Asn Trp Tyr Gln Gln Thx Pro Gly Lys Ala Pro Lys Arg Trp Ile Tyr
35 40 45
Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly Ser
50 55 60
Gly Ser Gly Thr Asp Tyr Thr Phe Thr Ile Ser Ser Leu Gln Pro Glu
65 70 75 BO

Asp Ile Rla Thr Tyr Tyr Cys Gin Gln Trp Ser Ser Asn Proc Phe Thr
85 20 85



Gly Gly Pro Set Val The 260 Met lle Set Arg Thr Pro 275 His Gin Asp Pro Gin Val 290 Val His Asn Ala
Lys Thr 305310 Tyr Arg Val Val Ser Val 325 Gly Lys Gin Tyr Lys Cys 340 lle Gin Lys Thr lle Ser 355
Val Tyr Thr Len Pro Pro 370 Ser Len Thr Cys Len Val 385390 Gin Trp Gin Set Asn Gly

Phe Gly Giln Gly Thr Lys Leu Gln Ile Thr Arg

i00 108
<zlg> 5
<211> 119
<Z212> PRT
<213> Artificisl Sequence
<220>
<223> humanized heavy chain Okt3vh variable region
<400> 5 .
Giln Val Gln Leu Gln Sln Ser Gly Ala Glu Lew Als Arg Pro Gly Als
1 5 L0 15
Ser Val Lys Met Ser Cys Lys RAla Ssr Gly Tyr Thr Phe Thr Arg Tyr
20 5 30
Thr Met His Trp Val Lys Gln Arg Pro 8ly Gln Gly Leuw Glu Trp Ile
35 40 43
Gly Tyr Iie Esn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln Lys Phe
50 55 60
Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr
€3 70 78 BO
Mat Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
B 8¢ 25
Ala Arg Tyr Tyr hsp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln &ly
100 108 110
Thr Thr Leu Thr Val Ser Ser
115
<210> &
<21l> 1286
<212> PRT
<2Z13> Artificial Sequence
<220>
<223> Light chain varisble domain from KOL
<400> §
gin Val Glo Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 8 10 _ 15
Ser Leu Arg Leu Ser Cys Ser Ser Ser Giy Phe Ile Phe Ser Ser Tyr
20 25 30
Ala Met Tyr Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Txp Val
35 40 45
Lla Ile Ile Trp Lsp Asp Gly Ser Asp Gln His Tyr Ala Asp Ser Val
50 35 60
Lys Gly Arg Phe Thr Ile Ser Ary Asp Ahsn Ser Lys Asn Thr Leu FPhe
g5 70 75 _ 80O
Leu Gln Met Asp Ser Leu Arg Pro Gluw Asp Thr Gly Val Tyr Pne Cys
B3 80 85
Ala Arg Asp Gly Gly His Gly Phe Cys Ser Ser Ala Ser Cys FPhe Gly
1c0 1038 110
Pro Asp Tyr Trp Gly Gin Gly Thr Pro Val Thr Val Bsr Ser
15 120 125
<210> 7
<211> 118

<21i2> PRT

St



405 Pro Val Len Asp Set Asp lle Len The Len Val Ala Thr Ala Thr Gly 1015 Len Va_ll Gin Ser Gly Gly
Gly Val Val Gin 2530 Len Set Cys Lys Ala Ser Gly Tyr Thr Phe 4045 Trp Val Arg Gin Ala Pro Gly Lys
Gly Len 5560 Asn Pro Set Arg Gly Tyr Thr Asn Tyr Asn 7580 The Thr lle Set Axg Asp Asn
Ser Lys Asn 9095 :

<213> Artificial Seguence

<220>
<223> gk -~heavy chain variable domain of & humanized
Okt3vh
<400> 7
Gin Val Gln Lew Val Glu Ser Gly &ly Gly ¥al Val @la Pro Ely Arg
1 5 ' 10 15
Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Tyr Thr Phe Thyr Arg Tyr
20 25 30
Thr Met Eis Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Giu Trp val
35 40 45
Ala Tyr Ile Asn Pro Ser Arg Giy Tyr Thr Asn Tyr Asn. Gln Lys Phe
50 E5 6C
Lys Asp Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe
65 70 75 8O
Leu Gln Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys
85 S0 g5
Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leun Asp Tyr Trp Bly Gln Gly
100 105 110
Thr Pro Val Thr Val Ser Ser
115
<210> 8
<211> 119
<212> PRT
<213> Artificial Sequence
<220>
<223> gHR -heavy chain varisble domain of 2 humanized
Okt3vh
<400> 8
Gln Val Gln Leuw Val Gin Ser Gly Gly Gly Val Val Gln Pro Gly Rrg
i 5 10 15
Ser Leu Arg Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30
Thr Met RHis Trp Val Arg @ln 2la Pro Gly Lys Gly Leu Glu Trp Ile
35 40 43 .
Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asp Tyr Ren Giln Lys Val
50 55 €0
Lys Asp Arg Pne Thr Ile Ser Thr Asp Lys Ser Lys Ser Thr Ala Phe
65 70 75 80
Leu Gin Met Asp Sar Leu Arg Pro Gluo Asp Thr Rla Val Tvr Tyrz Cys
g3 90 g5
Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly
160 105 110
Thr Pro Val Thr Val Ser Ser
113
<21i0> &
<Z1l>» 118
<212> PRT

<213> Artificial Sequence

<220>

<223> gHG -heavy chain variable domzin of z humanized
Okt 3vh



Asp Ser Leu Arg Pro Glu Asp Thr Gly Val 105110 Tyr Asp Asp His Tyr Cys Len Asp Tyr Trp 120125
Thr Val Set Ser Ala Ser Thr Lys Gly Pro 125140 Pro Ser Set Lys Set Thr Ser Gly Gly Thr

155160 Val Lys Asp Tyr The Pro Gin Pro Val Thr 170175 Ala Len Thr Set Gly Val His Thr Phe Pro
185190 Gly Len Tyr Ser Len Ser Set Val Val Thr 200205 Gly Thr Gin Thr Tyr Ille Cys Asn Val Asn

<400> 8
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Val Val Gin Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30
Thr Met His Trp Val Arg Gln Als Pro Gly Lys Gly Leu Siu Trp Ile
35 40 45
Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln Lys Val
80 55 60
iys Asp Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Als Phe
65 76 75 80
Leu Gln Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys
85 [0 g5
Ala Rrg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly
100 108 110
Thr Pro Val Thr Val Ser Ser
115
<210> 10
<211> 688
-<212> DNA
<213»> Artificial Seguence
<220>
<223> Nuclectide segquence of the Light chain of a
humanized QXT3
<400> 10
atgggatega getgtateat ccketietty gtagoaacay ctacaggtgt ccactocgac 60
atccagatya cccagtotoc ttettcteotg teotgettcty teggagacay agtcacaate 120
acatgtictyg cttctagete tgtctettac atgeactgyt accageagac acchiygaaag 180
getootaage ggtggatcta cgacacatct aagctogett ctggagtoce ttotagatte 240
tetggttety geotctggaac agactacaca tTteacaatet ctitctotecas acctgaggac 300
atogotacat actactgeca acagbtggtcet agoaatoctt tcacattegg acagggaaca 360
sagetyoaga tcacaagaac tgtggeggeg cogtotgbet teatcttece gecatcoctgat 420
gageagtiga aatcobggaac tgectcotghbt gtgtgectge tgaatamett ctatoccaga 480
gaggreaaay tacagtggaa ggtggataas gocctocast coggtaactc ccaggagag: 540
gtcacagage aggacageaz ggacageace facagocotea geoagoaccot gacgetgage 600
aaagcagact acgagaaaca caasghictac gectgogaag tcaceceatca gggoctgage 660
tegecegtca caaagagott caacagggga gagtgtitag 695
<210> 11
<211> 232
<232> PRT
<2Z13> Artificial Segquence
<220>
<223> Rmino acid seguence of the Light chain of 2
humanized OKT3
<400> 11
¥et Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 i0 15
Val His Ser Asp Ile Gln Met Thr Gln Ser Prc Ser Ser Leu Ser Ala
20 25 36
Ser Val Gly Asp Arg Val Thr Iie Thr Cys Ser Ala Ser Sar Ser val
a5 a0 45
Ser Tyr Mst Asn Trp Tyr Gln Gln Thr Pro Gly Lys Ala Pro Lys Arg
50 55 &0



215220 Lys Val Asp Lys Lys Val Gin Pro Lys Set 235240 Cys Pro Pro Cys Pro Ala Pro Gin
Ala Ala 250255 Len The Pro Pro Lys Pro Lys Asp Thr Len 265270 Giu Val Thr Cys Val Val Val Asp
Val Set 280285 Lys Phe Asn Trp Tyr Val Asp Gly Val Gin 295300 Lys Pro Az; Gin Gin Gin Tyr Asn Set
Thr 315320 Len Thr Val Len His Gin Asp Trp Len Asn 330335 )
Trp
85
Ser

Ile Tyr Asp Thr Ser
70

Gly

Lys Leu Ala Ser Gly
75

Bhe

Pro Ser ARrg Phe

BO

Gly leu

Ser Gly Ser Thr Asp Tyr Thr Ile Ber Ser

Il

Gln

Pro Phe

Pro Glu

Thr

B3
Asp Ile
100
Pne Gly

115

Ala Ala
130
Ber Gly
145
Glu Ala

Ser Glin

Leu Ser

Val Tyr
210
Lys Ser
225

<210>
<211>
<z212>
<213>

iz
1407
PHA

<220>
<223>

Bro

Thr

Ser
185
LZla

Phe

Ser val

Ala Ser

Rla

Gin

Phe

Val

Thr Tyr

Tyr

50

Cys Gln

105

Gly Thr
120
Ile Phe
135

Val Cys

150

Val Gln
165
8ar Val
180

Thr 1

Cys Glu

Asn Arg

Thr
» Thr
Val

Gly

Lys Val

Glu Gln

Ser
200
Bis

Leu

Thr
215

Glu Cvs

230

humanized OKT3

<400> 12

atgggatgga
gttcagotgg
tgtaaggett
ggasagggac
cagaaggtgsa
cagatggact
gacgcactact
accasgggoe
geggecotgy
teoaggoegées
tactcoetes
tgcaacgtga
tgtgacaaaa
gtetteotet
acatgegtgyg
gacggegtgy
tacegtgteyg
aagtgcaagy
asagygoaye

‘asgsaccagy

gagtgggaga
teoeogacgoeot
gggaacgtet
aguetctooc

<210> 13
<211> 468

gctgrateat
tgeagtotgg
ctggatacac
togagtgyat
aggacagatt
cacteagace
gtcotogacts
catcggtott
gotgoctget
tgaccagegy
geagegtggt
atcacaagos
ctcacacatg
tcooeccaaa
tggtggacgt
agghgcataa
teagogtest
tcteocaacas
cocgagaace
Tcoagectgae
gcaatggaca
cctteoticet
tcteatgote
tgtotecgyy

Artificial Seguence

Nucleotide segquence of the

cctottottg
aggaggagte
cttcactaga
tggatacatt
cazaatttet
tgaggatace
ctggggeeas
ceoectggea
caaggactac
cgtgcacace
gacegtgoos
cagoaacaco
cocacoghge
accoaaggac
gageoacgaa
tgccaagaca
cacegtocty
agecoctooca
acaggtgtac
ctgoctggte
gocggagazs
ctacagcaag
cgtgatgeoeat
taaatga

Lys
Pro

Leu

Leu Gln

Pro

Asn
170
Ser
Ala

Gly

Ser
110
hrg
Giln
Tyr
Ser
Thr

180
Livs

Ser

Gilu
208

Ser Pro

heavy chain of a

grtagecaacay
gteocagootg
tacacaatge
aatoctageoa
agagacaatt
ggagtotatt
ggtacccagy
ccctectess
tiococgaac
ttooeggoty
teocagoagot
aaggtggaca
ceageacotyg
accctcatga
gacectgagg
aageegogay
caccaggact
geccoeateg
accctgeeoce
gaaggetict
aactacaaga
cteaccgtgy
gaggctotge

ctacaggtoht
gaaggtocat
actgggtcag
gaggttatac

taagaatac
tttgegotag
cocacogtgag
agageaccte
cggtgacggt
teoctacagtc
tgggeaccca
agaaaghtiga
aggeegegyyg
totocoeggace
tcaagttcaa
aggagcagta
ggctgaatgy
agasaaceat
catececggga
atcecagega
ccacgectee
acsagagcag
acaaccactea

95
Ser Asn

Thr Val

Len DLys

Pro Arg
160
Gly Asn
175
Tyr Ser

His Lys

Val Thr

ccactoooay
gagactagtet
acaggctect
taactacaat
ageotteoctyg
atattacgst
cteagottoe
tgggggcaca
gtogtggaas
ctoaggacte
gacotacate
goccaaatct
aggaccatca
coctgaggte
ctggtacgty
caacagcacy
taaggagtac
cteccaaagee
tgagotgace
catogoegtg
cgtgctggas
gtggeageag
cacgcagaay

6D
120
180
240
300
360
420
480
540
600
660
720
780
840
200¢
880
10620
1080
1140
1200
1260
1320
1380
1407



Lys Val Set Asn Lys Ala Len Pro Ala Pro 345350 Lys Ala Lys Gly Gin Pro Arg Gin Pro Gin 360365 Ser
‘Arg Asp Gin Len Thr Lys Asn Gin Val 375380 Lys Gly The Tyr Pro Set Asp lle Ala Val

395400 Gin Pro Gin Asn Asn Tyr Lys Thr Thr Pro 410415 Gly Ser Phe Phe Len Tyr Set Lys Len Thr
420425430 Val Asp Lys Ser Arg Tr p Gin Gin Gly Asn Val PS Sc Cys Ser Val 435440445

<212> PRT
<213> Artificial Bequence

<220>

<223> Amino-Acld sequence of the heavy chain of a
humanized OKT3

<400> 13 '
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Ely
1 5 10 iB
val His Ser Gln Val Gln Leu Val Gln Ser Gly Gly Gly Val val Gin
20 25 30
Pro Gly Arg Ser Leu Arg Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe
3B 40 4i5
Thr Arg Tyr Thr Met His Trp Val Arg Gln Alz Pro Gly Lys Gly Leu
50 55 60
Glu Trp Ile Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn
65 70 78 8o
Gln Lys Val Lys Asp Ary Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn
BS 80 85
Thr Alz Phe Leu Gln Met Rsp Ser Leu Arg Pro Glu Asp Thr Gly Val
100 105 110
Tyr Phe Cys Rla Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp
115 120 125
Gly Gln &ly Thr Pro Val Thr Val Ser Ser Alz Ser Thr Lys Gly Pro
130 135 140
Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
145 150 155 180
Als Rla Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro 8lu Pro Val Thr
165 170 175
Val Sex Trp Asn Ser Gly Alz Leu Thr Ser Gly Val His Thr Phe Pro
180 183 190
1 Gln Ser Ser Gly Leu Tyr Ser Leu Ser Sar Val Val Thr
5 200 205
Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asp
210 218 220
His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser
225 230 235 240
Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Bla Pro Glu Ala Als
245 230 283
Gly Giy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys ksp Thr Len
: 260 285 270
Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Lsp Val Ser
275 280 285
His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu
250 285 ‘300
Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr
3058 310 315 320
Tyr Arg Vai Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn
325 330 333
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro
340 345 350
ile Glu bLys Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin
353 360 368
Val Tyr Thr Leu Pro Pro Ser Brg Asp Glu Leun Thr Lys Asn §ln Val
370 375 - 380
Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Alz Val
385 2380 388 400
Glu Trp Glu Ser Asn Ely Gln Glu Asn AZsn Tyr Lys Thr Thr Fro
405 410 415
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lvs Leu Thr

Ala Val

g
e
Q



Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu 450455460 Sc: Pro Gly Lys 465

420 425 430
Val Asp Lys Ser Arg Trp Gin Gln Gly Asn Val Phe Ser Cys Ser val
435 440 443
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ssr Leu Ser Leu
450 455 460

8er Pro Biy bLys
465



