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Anti-CD3 Anti bodi es and Met hods of Use Thereof FIELD
OF THE INVENTION This invention relates generally to
wo posAr1dessran anti - CD3 anti bodi es as wel |l as t oPEEUNOAZ019922
for use thereof. BACKGROUND OF THE | NVENTI ON The
body's i mmune system serves as a defense agai nst a
variety of conditions, including, e.g., injury,
i nfecti on Andi-GP3pAmtib@aliesoaml] Methheldiof {Usd Theréofio
separate but interrelated systens, the cellular and
hunoral i nmune systens. Generally speaking, the
humoral system i sgfRdpDabEAIPY INQAEMR?]W oducts, terned
anti bodi es or i munogl obul ins, which have the ability
to conmbine with and neutralize products recogni zed by

th yst ] [ f [ the bod In,. t t,
t heTRRTRGILDT it eene S b B AR DA B RO St as o
mefbds Birtudé thefRl s, ternmed T-cells that serve a variety

of therapeutic roles. The i mmune system of both humans
and animals include two principal classes of

the bone. mar r SR GEURBY TR PRI RV PNTIGEE, 20

cells enmerge fromthe thynus and circul ate between the

tissues, |ynphatics, and the bl oodstream T cells

exhihe bod yetam sepese i2f p defepseaganst & varigty et ¢qpditions,
nc A S STy BT f AEEGS hBERaE b
intdreel ated syrstemtsy thefceflolapamghhghorakbimmes Syatetrisg €engrally spealimg, the

I nst ances. t hese rei antjgens are expressed on hqst ..
hurpGia] S5 it PabtiFy b5 PO RRe Rt B CRORLYBIEod S e R moBiobulins,
whRAtHa 081 abally & SshBiReWithBambieal e produdisirBéhReen b?l the system
altered by neoplasia or infection. Athough T cells do

as being foneigs & thedody chegoatrasit thp selldar immune systemugvelyvesthe
- [ e [. ' td t he
o 1 S AU PRSI e eSS B
cel The inifhugdsystetn gk Ahinynskald angrtlald ynodudel ty@Pridicipal classes of
det er m'_nant s f oand on hhfi r fel | surfaces, as well as
lympphgeytess Abg thyews gemyedels £beelsyrngd ks brals maryy Asayedicells (B
celE?. MRLaAHO TReRs Sferke $lm fhe RIS ;lﬁﬁl Bt CRltvEen BE Bissues,

I'l'er/suppressor cells that play a regul ating
lynfphatits, end the bldrelsireanun® celjss¢xdmyit inhrnieologibal specifcihandsare

. + cells. serve.to.pronote inflammtor nd hunor
dingegly TR IR r P R Fon<ipr Ghon Sotral Fpon). T eells act
agagiist BHnYe§fbnkOtoleRleBPoMotddg Srftures (4afigdis), Bimaganitances
i ncl udi ng foreign anti gens, nonocl onal anti bodi es and

thepeforeig arfigens are sypiesdamdips! Gplls ap A reskll of srfectioay dlawever,
foré%}x QRHQJBS A A¥GELRD sBhFRY mlhylvigg b al¥ed by neoplasia or

infection. Although T cells do not themselves secrete antibodies, they are usually

required for antibody secretion by the second class of lymphocytes, B cells.

There are various subsets of T cells, which are generally defined by antigenic
determinants found on their cell surfaces, as well as functional activity and foreign
antigen recognition. Some sﬁbsets of T cells, such as CD8" cells, are killer/suppressor
cells that play a regulating function in the immune system, while others, such as CD4"

cells, serve to promote inflammatory and humoral responses.
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bi nding of the mtogens to specific sites on cell
menbr anes, the nature of these receptors, and their
wore@bsamessn of activation, is not conpletely elpCi/dstoes019922
I nduction of proliferation is only one indication of T
cell activation. O her indications of activation,
defined as alterations in the basal or resting state .
of Hlumanqalehpheraic’l lmiq)honymeeemﬂn:b sltlymmite& tcrmq@rgwmitbéi@by a
and ot axi.c.cell activit activation.is.a
e BB OHER el a Ee MES Tl ARl B stind uch as
phﬁéhe@néﬂ%{dtﬁiﬁ/ arfdf c&@Mavﬁl% f‘\a%t}{&lbﬁ aHheSoR }Sﬁars n%ﬁ@l?’ dBurs by
he reésponding T cell population. For exanple, fhe
bmdmgl of dire- mpegems ite splecoﬁﬁ dites e egh prembTaRy, the natorepfdbeseaéceptors,

di sul d..het. di t
anfipirttchadifnor ReTReRR if RSB RIed totiions; .
profifféthtich is dh B éheandicfinto f(caNgttivtiond rOWaMiNgi cafiéhsdst akBvation,
and d), non-coval ently associated wiith a conpl ex of

det{rm arelteretionsrin ig bpsal armosting skate of the e¢thdncludmimsrensed

to as T3). The TcR
lw%%%k%@%%ﬁbgﬁagﬁaﬁgféﬁge{egr rgnwn1 ‘antigen specificities.
TheTGER asﬁi\ramoh iy’ £corfiplpx PE@iMAOS €8s dépent®be e Rstidipation of a
are ft?ﬁ? fgnsdum ng el ements of activati on SI gnal s
varjgly p

kyrigpemolscles peprassed pe thearspomging Thesl qvpmoab)For
exa.(n?blé tife Adtg%ﬁ %g% e Teft &@cep@& @g@% E@tﬂ%?é'eﬁ O QRFsuPidet fiked

ycopr ot ains o varil abl e regi ons

'het(eqodhymc@hammg Ywo Ringhy dishritmitelic Ritegxali ragthbrane glyooprotein chains,

f b f T [
alpgg e e 1 RS, G and sl raud o tonre rRoUBIGRILY assprigted with a
coﬁleﬁ BRlvE ol dcAAFRRBIght Rivafidt PtAGnD rc%hﬁﬁd}ﬁ¥ desi %{%%%%@3 (once

TcR conpl ex interacts with only snal
referesl taras iTgen, whi ch nust be presented in the cont ext of

Tt 2he TR BHE B hel oy oGRS Sortaeh ShoqiRe fes! e oo

stn&ﬁlr!ﬁ'lﬁ*ﬁﬁﬁééxﬁ a8€dsséty niBlE R4 (RS abSihed @ahydu@ingR@éi@tds of activation

thro out the species. Thus, activation usually

SIgmé&; mltﬂaégd epan hindipg of theel Rralphadsts 6IFvPo¢tB)c ﬂoetsﬁtgan@,nahere are

o 52, BB s B R G o

' (poll)ﬂﬁ@'@hisﬁﬁ) PPslyineghid TER yaﬁwmgma ﬂsﬁmlbsa@ bf Peeli€with

speci fically directed agai nst CD3.

| a
distipgt seecaicities Iinliksamiikodipcthaecomie vxholgp vmnalm ragmgnig of
t
on a4 BRSO o, ARER B o B RAAORL o
antmn,Z@Eilch musQB’d-ﬁrese&@ﬁ]lﬁ thrr cabieB of Hafor histodoatpatibilisy eomplex

el e 0 herein is hu ant | bodi es.
(M#I?F; %Fﬂj?ﬂ}%ﬁ %&M&f(ﬁg‘rg{%ewsent anotﬂer%?ghly polymorphic set of
molecules randomly dispersed throughout the species. Thus, activation usually requires
the tripartite interaction of the TcR and foreign peptidic antigen bound to the major MHC

proteins.
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nore of the follow ng characteristics: the anti body

binds to CD3 positive (CD3+) cells but not CD3
woematisess (CD3-) cells; the huCD3 anti body i ndecEES2005/019922

antigeni c nodul ati on which involves alteration (e.qg.,

decrease) of the cell surface expression |evel or

activity of CD3 or the T cell receptor (TcR); the

huCD3 anti body StHIMABYWORJHE IDYVENEIONr i ne '

anti - human OKT3 nonocl onal anti body to T | ynphocyt es;

ot 5 PSR ERLPE frovies BB RERE kR Hao T ARG aesitially

d1ng-ﬁgEPtfmS|E&%pﬁa?ﬁ@o‘n%é’ﬂa}ltlbam@s s 28p1 1 l?@ﬁ'S €33F10

of the invention Conpete with the nurine anti - CD3
andhiGhdesprigidiimreior Adiernativgly: be apgioclonal antibodyisantaptibédy that

anti bo or wi t hout
vingy fetfe it B8fpes PREEE 220sr ZRER T30 ap SO el
respévtiveBTkfen@d & hébla iahalCDB artfddi&s UtHeshuOD3 4igibb ﬁasane or
reduction of T-cell activation, which is desirable in

mogg gl loaving sharaderishige the @mtb@ﬁy biids é@| CP3qaisitive (CD3+) cells
butdfol bﬁgﬁ%g e%@ﬁ? 2) ? \gglu rh‘ﬁgfﬂ ﬁ%Pd}Q d% a'hﬁg%ﬁlée fhé)fl’ﬂlaaon

prolon Ivatio
whfcthrma)lpﬁralmrhtloﬁ (at., deasdschefithe aéll s fich sxprassi@okpelrog dctivity of

oy §5ef EiRpee hiard; R irbedt b g Bidnaoghe murine

antEWEh S DRT  modStldiBe Qmpooap@&*rqwngﬁoéﬁése Blsthwutb% antibody binds

redi stribution and elim hation
an epitopptod CD3othpl welvolbronpagialyrificludesghe amuwl aqd qucncea

EMGRRER R VSISGERRERD Wb ey Eftroudt pr & Shusarion

corhipeat witheh@impné amti-CD8Htibedy OK T3h@r binkingSto (CI9B) @AM exposure to
Mbdul at i on of the level of cell surface expression or

the 3 anjibedly tepmpvies onmasks Q%ﬁnéfweT%Rth@utcﬁffm el sunface
t
e C T 2 Suap Soit B SO SRR AR Bt in g fgss or
redpttammf Treetbacivetiaf, whieh selksirabie meatuimthunk diseasea mﬂeﬁ:
t f the TcR t act
uncdhrofle T A5t NaER o LAV BEY21%0 /T RAES-0BI 1 Wopecd
effé‘c‘i’ of Aducad T Belf &dtlvatib, 2. & N8r hP&RE St 1&R ey efaPRofths] d2e

TcR i s masked. I nhi biti ng the bi ndi ng of the murine
commrtd Withdhe QXESIhBIRDEIsBIRAItha it otsorrpd wdien uging pripdsonele

decr in the ability of the nurine
m@q%%é#g&bvedge ¢ 0 “For Sﬁa%g%oéﬁlpl ex with CD3 on the cell
sur Aadgerié madilatiyipiias yd the rédlifteiChiforaatid dlivsinateedfahd'€D3-T

heavy chai n vari abl e havi ng _the am no aci d_sequence of
celigeesntey qQnpleron e surfacsrof2LClngig a2 lyrgphocyisaldeciesss ighelevel

ofém p@cé QQJS«?SS?OHQ”%& \qtlyscgqm&ﬁg oﬁfuhe%%@ ﬁaem t4he %Ea%t or

Pre ree heavy charn
functlon of the TcR is reduced. Modulatlon of the level of cell surface expression or

activity of CD3 is meant that the amount of CD3 on the cell surface or function of CD3 is
altered, e.g., reduced. The amount of CD3 or the TcR expressed at the plasma membrane
of the cell is reduced, for example, by internalization of CD3 or the TcR upon contact of
the cell with the huCD3 antibody. Alternatively, upon contact of a cell with the huCD3
antibody, CD3 or the TcR is masked.
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i nclude an am no acid sequence at |east 90% 92% 95%
97% 98% 99% or nore identical a sequence sel ected

wo easiidess gr oup consi sting of GYGWH (SEQ | D NPQIYS2005/019922
VI WDGSKKYYVDSVKG (SEQ | D NO 28); QVGYWHFDL (SEQ I D
NO 29); SYGWH (SEQ I D NO 33); |1 WDGSKKNYADSVKG ( SEQ
I D NO 34); GIGYNWFDP (SEQ I D NO 35); and
Al WK QP haDiviiag 0 SHEQ hiRinGnd4)unsandOK TRimdtoctohal antibody to a

with three t hat, i ncl ude ap. am acid s nce at
T-inploc G debia6} i5695erem5dRoAbEY P bR AHHS GRS Earodgo
; isling of the
for R DS b the CMBUHAR TLMMEAERL N 50).

DASKRAICT 5EiHody ontaity 2 ho@RSMARPYaFiab8HQving thOaBitng acid

R0 T 100 P T o e
seqUuARRLIES HEERON X :MO8419-20 m%lire(f%@gl BeMded hravy chain CDRs
DASSLGS (SEQ I D NO. 42) . WASOG SSYLA (SEQ I D KO 43)°

inclygramAmar patcequensditiest SBASEI %D VSE] % B8NOIA%) or raerd

oL EL SRR PRy e peb il ot S g
VIWYDGSKKY Y ¥DSVKG (SEQIDIMNO: 28N @RIGY WHFBL ($EQTDNO:29);
ive or e, SiX seven or nore, eight

nmore, f nor or_nore,
SYGMHYSEQ IR NO:3D; HPrEDCSEKNY ARSVKGEPEQIR P31 e) of

hen b ) et oL i i . .
Gvar| ablr%epﬁggtgpc a'?’r%}’?gg?‘on (QI/ﬁ; e%lggdleg gnggE%n Of44)
andPhght\dHagevith thnee gBRehatdycledea aminoacileqeenceatledst 90%, 92%,
95 e Merce QT o BEFAHGLISH, e S5 35/ B iy iDe group consisting
of thelahidhd £eid b&Hilenéd G RASQSVSB YL ML)SERN IO RS 30) DA SNRAT (5EQ ID

VL germine gene sequence, or a nucleic acid sequence

NQi3hp QERANWPE LITHSERUBANO: 32 )R 4SQRV S5 Yeh €SEQJDNQB0);

¢ . . Sy

GARR AL SE0 T 090372 SO BssPrE R I KA G A s 0

N 39 YASIINS GBEQ tﬁ) El%rm)_; Q(%chamu: (\Q/E'QIIID NO:49"PASSLGS (SEQ
sequence: e antibog i ncl udes a CDRl _region

D 3 Ao L hiS BTN e QR S B RBD Nouas);

DAL Gra A QErAEIR (AECTFRr . e oy

CD80O 59); the antibody includes a VH CDR2 regi on

CONMMRL,i t m aci d..sequence |\VWWX1GX2X3X4X5Y

O DRVRE T ioe R RE 3T vniing SRSy heg GRBereltgnwo or
motdJideé 68OFE, ECHITRE hivré Givie /0@ nfte, 0k SihnbreS SR BE fhore, eight or

XAXBGYXCXDFDXE (SEQ I'D NG 61); the anti body includes a

MoYg: NITORS Mg, tem OEmeps: lsiveryor mere) of the fallowingehamapisastics: the
antibody contains a variable heavy chain region (Vy) encoded by a human DP50 Vy
germline gene sequence, or a nucleic acid sequence that is homologous to the human
DP50 Vy germline gene sequence; the antibody contains a variable light chain region
(VL) encoded by a human L6 V| germline gene sequence, or a nucleic acid sequence
homologous to the human L6 Vi, germline gene sequence; the antibody contains a Vi
encoded by a human L4/18a V|, germline gene sequence, or a nucleic acid sequence
homologous to the human 14/18a V|, germline gene sequence; the antibody includes a Vi

CDRI1 region comprising the amino acid sequence YGMH (SEQ ID NO:58); the
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GIGYNWFDP (SEQ I D NO 62) or the am no acid sequence

QVGYWHFDL (SEQ I D NO 63); the anti body includes the
waeioneisasi d sequence VIVSS (SEQ I D NO 64) at aP@DBES1008019922

that is Ctermnal to the CDR3 regi on, wherein the

position is in a variable region C-termnal to the

CDR3 region; the antibody includes the am no acid

antslmluemd@dm“(ﬁqm xsgrgnlcmm@s@g)theaamlao poiiseieamce RBVKS (SEQ

I35 Pl G B BT RE Bl el isbannce
Iwam 1IG30OX X XEY UQBSVM@ (S0 ID NOi60); Skesiatriboey %Rﬁm{w,&“@nm

(SEQ ID NO 66) at a _position that is Ctermnal to
re g OIS .ammcnw@&qxw%p@@ﬁxaxogpxa&SEerpgN@rﬁn the

antﬁjotd? LS @%bﬁ}@gﬁr%n ﬁa%ﬁgﬁﬁy I%@lﬁ eéng?n s ngn

the antib ncludes a .nmutation in the he chai n
NG aher fedine Bgre e aiinpeed F?%‘ﬁn%‘ﬁTV%égEéé@ Kigied) ata
pos’%ﬁgn fifat SUTRIrARLE %e@]ﬁ(?ﬁfgmna%er‘é’ﬁ?ﬁl@gﬂsﬁlaﬁ difilal Ievg.ﬁﬁble

cytokines froma T-cell “in the presence of
regiont Chemyinaldo thedUORA region;dheantbady ancluves thzal e aorfd sequence

GV B8 BB Nl i posistviab  ERRTIAG RIS By Sirein
theflijbgitfoh(wm?@éanagﬁ&cﬁ@ﬁ@ -RimARY tothe CORY RgionOihs ahﬁ%déﬂfleludes

nunbering of t hea\?/ chain resi dués describ

thetpaping gcidsequeace BIGREGTLYTV FSEQ Ha b ket a@Dslélhn that is C-
terﬂgl{al(l) E et@%%%%h@ﬂ&laﬁQh@ eﬁs&g@} ?n? 2 {/ar‘larl])aJ re@%%tc terrnlnal to the

ervices
CDR3Seghoat thetantibedy né4h &itbpatint ﬁ'hﬁﬂﬁoﬁ}@d}tlallshmdndéd me tafhino

.Qf which_are he I NCOr NQ edinitsentire,tyby
aciferararmEMGLHRT R YSISeE (S8 SEnie) il s
mu@aﬁfé‘hz% AR RAvREhAIR af dnithbaid refdueldt OQMBE‘QB@ @3'552651 or 297 or

the constant” region. The nutation results in
combinatierthytherhof, amdiwheneinathe ecrlwe ef fSXEleOES fromat T@nll infthe presence
ofef{ector f.un of an

Bty 1§ R R reg o Rl GRS P A Ticpldp the

prdsé]ﬁ:e Jfah BAEBO Y AhatFdeLhdtahd0de IMuRELH h tehBaBdSclAih dtdosition
eceptor or_a conpl ement conponent. By altering an

23‘bf26éc¥%%orf2l?ﬁ @ icombptians thereph othe, nuymberigg 96 thei hemey elhpin
resgﬁgg Hégcrﬂf@d’ héltin 19?11%?& the %fU ﬁlﬁgx sgykgﬁ t. e?ﬁp o@’?&?ﬁlg 09

anci ng or Ssuppressing variou f 8ACT i ONg 0
Iminumologicalymtezent”, RS Demaanealtli&é{mmmmaﬂemnesr @983 )),5dsshéwn, e.g.,

i i body. th t IS f reducin ki ne rel ease

i B RRRALI g B e ol S R B e b

1ncB§%YMe&ﬂﬁ't§br@&et?%%feﬁﬁbéj residue 234, 235, 265, or
or conbinations thereof. Preferably, the nutation

r esin sang aspaﬁs,athehu(ﬁm raetsbanbr@oatalrsuaniaenncp agd musaticd3 L he
mu%gg)‘n i% gﬁge rfpg% éetgx eurtnlallt (tn? rest sl iglua% a%hbgc?y tlhat I8 an altered
effector function. An effector function of an antibody is altered by altering, i.e.,
enhancing or reducing, the affinity of the antibody for an effector molecule such as an Fc
receptor or a complement component. By altering an effector function of an antibody, it
is possible to control various aspects of the immune response, e.g., enhancing or

suppressing various reactions of the immune system. For example, the mutation results
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thereof. The term "cytokine" refers to all human
cytoki nes known within the art that bind extracell ul ar
WO ewepissss expressed on the cell surface and tPer/ek3005/019922
nodul ate cell function, including but not limted to
IL-2, IFN-ganma, TNF-a, I1L-4, IL-5, IL-6, IL-9, IL-10O
and I L-13. The rel ease of cytokines can lead to a
in dgmadtibody it isicapatde ofwedasing yyokineeecleadedame a Tycudl. @8 example,

CRS)., a.cogmmon cljinical conpl,jcation that occurs,
thegigfalion, i GG oKL EhR SCAMZAAPIC POt 205 b, SLAH ats
coxﬁﬁﬁaﬁﬁﬁttherwﬁ/ 'F}Eﬁéira%bgbl;l’é%# afibn %qggﬁa’ﬁ 41%&@{&5@% at either

ant1 human CD3 anti bo his syndromne |

positiar 234, 885,268 dy297 her acglutenmiomesidet atgmesitioh 281 @k coasbination
such,as, TNR, | EN ga and. 1L-2 into the circul ation. i

thoil TR B v ok PR 46l bl Okt Reout B aft et bind

extPdcelliNgr ROEHHRExSresded drlife Eoli furfabe aihecABY nd RO BelPfunction,
the anti body) and the Fc Receptors and/of conpl enent

inchugéregolyws mot imited tchl -2, gammacNBn, Bf-41 He5,dhto,dbefy YL-dM, and
%her cells, thereby activating the T cells to rel ease
IL-13. ~ . D
Cytokines that produce a systemc inflamatory
r esphesdeasb of epbkines & 16xd to)gokieShdition REGWHX hdc@bKine release

rigors. Synptons of the CRS.include fever, chills,
synderae éGRSI_\Q AicPmRn sl eonsplénation Hiat egaiph 6:» Wikluthe uspef an
antff el BEBOBRAR & ATCP[INEnL R ERBAH g RAIOT o Bife anc-
humagyCoO3-amtitiodyt) e Thissdysdomens characterizaddryghe yxaeksinefeddase of

vivo. The unman nti bodi es of .the_jnyention
ey B vEh 5 SNF JEN R8s (o e Seplston BAGURS ocbirs as o
resild bAtHeQimhIfankH®s Bifidihg G fie. anfibédled BADT Wif feN\Riribble8886n of the

upon exposure to the huCD3 antibody is significantly
antthedi-and the Fe Repgniens and/os eemplement eiepiors §via kg cons@ht region of

oS 8 DT ) 86 AR o,

prodficd H1gystenvie ivflannate titiesFonss cledridiet &% hypbriios pyrexia and
huCD3 anti bodi es are exposed to human

. rel Ease V\,henmﬁh 1 !
riggrsy RYEPtamas ofiAe - BasntiHde fayen chiflssnayease ¥ orBEmEphyRajgnsion, and

dySPREDN PR, fHeHRCD3CRbodyY bKE ﬂﬁzeﬁﬁ&f@oﬁﬁaiﬁ@@?&dxlﬁ{ore %‘Pﬁtgtions that

xanpl e, " a significant” reduction in cytokine releas
preventdeavynauihgonsampregiongmediated e¢lexss of ofie ayymotel aytskinggo)nn vivo.

ex ure to the nt i hody. havi n 234 1235 ->

AooAnE b Rl R b R my e e B Gmpie, 3 L 17
> aY¥ E@RPRguthRbEiASRe PO BiGY BRIUhS dyiblkantoleRase @it expbfure to the

anti body having one ornmore of the nutations described
huGlaB gnfibadyrie signlitcanthoiedused origiminatedlgeong Aigunesel 14,dAB). As

. z 8935,234 L2585 - E235 97 >
ey R A AL L ey g esion of e
hu@D3 iahtiishdiésofeincinsdedtidnreduces ot eiminaes dytbkiat rélosse WS the

tati t hat I | ei id
hu(;?]gg pﬁt&}pﬁ%s?qq%&é@%&%swq%de@@%ggy@n&g %heerlnﬁta?i(o:}ls described

below maintain significant cytokine release capacity. For example, a significant

reduction in cytokine release is defined by comparing the release of cytokines upon
exposure to the huCD3 antibody having a L?** L% > A%** E*’ mutation in the Fc region

to level of cytokine release upon exposure to another anti-CD3 antibody having one or
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35

resi due.

By "germine nucleic acid residue"

i s nmeant

the nucleic acid residue that naturally occurs in a
w@estigess gene encodi ng a constant or vari abl ePCBUSIINS/019922

"Germine gene"
destined to becone an egg or

a cell

"germ i ne nutation”

is the DNA found in a germ cel
in the sperm. A
refers to a heritable change in a

(i.e.,

mapaof ihe mhwtatidasetdribed balswo cmxhexrmdta'nnngamgms Rt esglidn @eludedor

zygot L
A L
cel I 1Rkl

to a somat |

slanghee: 5e
Jéh aLnu

PRELE

nqwmhen 5%

or P¥rte

%n zggst ted
every
gbf?lg%uCﬁ3%ﬁ%d}nﬁ eﬂwcﬁﬁ' Ql:hergﬁlél@a&@ fHat ?ﬁudes one

nmut ati on whi ch is acqui

or hodymatitions that eplaee e asesic anmlobgdu@ with ai genahgsemudlem ecid

e en e encodi ng, for ari able regj on
resANe A8 G e PUGIO et TN i THaL e mySFis Reiehiesidup (et o
na@tfifyescets if u%leﬁﬂmecg%ne Ehdsdingt Gordtahi Mﬁsle%glbn €«Germline

i nvéntion include one or

nore nutati ons that

repl ace a

genpids BiedM i faund infa gema agli(ie. i heelhdrstinedtodicome e eggier in the

ne a tibo

sper AL dephithe 78

o PR K Bl

ocdui¥edaf Sigefim BelBEthe zi 38t AENBEingRAEIN 4 ol

L4/18a

Accessi on nunber:

EMBL/ GenBan /DDBJ

exa
AP

Bl A g has

WRdD@smafel to

Z00006) .

8 AN &F ingorporetsd 1KY S 81 of thechodyy ddgarmbing mutation

&
is %%égﬁﬁét 08 Yorh Mt thafdli

ger I'ne gene.

i wAERS: a6

el a 3

acid an

EieBRAREE, 1 e

case,quuelwadesfmra gehelindPBN Ageexntrice engmhmg forel wadable frégion are

exa

Mg

t he .nucleic

ebé’i omatic FHaton)

d rgfiaed g 4

cid
gen

Se

ces
q?n e. Thus, the

anfihAs ST WSint SR IAdAd mm@%m&%@ttw ¢&ladelal filc#ad 4dd with

cggtgtcctt ctgtttgcag
thecgegminengdeic @c@g@%@wg

5h A98hert 6t
agycaag ggg

(ARG

tCC cca

Aé?a?s 983

tgtccagtg tcaggtgcag ctggtggagt
(%@“@'993&!1 odygehesaigelutle, dorexagtnie PPSO

S GRR R R A

-

n%eﬁ

HMQHHENEHQEﬁnB@ﬂ@QEEUQqngﬁgﬂﬁ@ggﬂPS@@&kaﬁﬁﬁﬂhmﬂkﬁCagagaC

aattccaaga acacg@t@%

a tctgcaaatg aacagcctga gagccgagga
-cgagagacac ag (SEQ I D NO 68)

VAVI W(Désgﬁ W%&W E@ﬁgﬂlﬁ%@q@ﬁ%@q@&m)

ge (uSkE@s,|for $¥@mpdd) thicniDP 51 G6 limn gkt dT lesnuedeit had amd/enninmm

N S

acid 8kdilen & sHBWA below:

tgattcatgg
tgtgtggcat
ctggtggagt
gcgtctggat
gggctggagt
gtgaagggcc
aacagcctga
NO: 68)

VQCQVQLVES
KYYADSVKGR

agaaatagag
tttctgataa

ctgggggagg
tcaccttcag

gggtggcagt
gattcaccat

gagccgagga

GGGVVQPGRS
FTISRDNSKN

agactgagtg
cggtgtcecett
cgtggtccag
tagctatggc
tatatggtat
ctccagagac
cacggctgtg

LRLSCAASGF
TLYLQMNSLR

e S fmEE: R Pees

tgagtgaaca
ctgtttgcag
cctgggaggt
atgcactggg
gatggaagta
aattccaaga
tattactgtg

TFSSYGMHWV

tgagtgagaa
gtgtccagtg
ccectgagact
tccgecagge
ataaatacta
acacgctgta
cgagagacac

RQAPGKGLEW

code
Gag an mnmo

aaactggatt
tcaggtgcag
ctcctgtgeca
tccaggcaag
tgcagactcc
tctgcaaatg
ag (SEQ ID

VAVIWYDGSN

AEDTAVYYCA R (SEQ ID NO: 69)
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sequence is shown, e.g., in SEQID NO 48 in Figure 5.

The huCD3 anti bodi es of the invention include a V
wokmgiime3i hat is encoded by a nucleic acid seqeenus2005/019922

that is at |east 80% honol ogous to the DP50 VH

germ i ne gene sequence. Preferably, the nucleic acid

sequence is at least 90% 95% 96% 97% honol ogous to

t he TheHaCIA3 aptibodienef the meveptonikbde aaadalple heavy chain (VH) region

s b Bt SR
@ithtdrREHows, e?% neSE0 I8N0 28 WFRARYS. The hmna%mcﬁ&'dhhe

se uence of V Hregi on encoded by the DP50 VH
m‘gr@tlml ingludgeanéu sgiprethatas emoded babinpcleicasidstquencedhat is at least

S0P HTSIEER ot DB M Pumielr st getelt TRBT RS apgef aci

seRACER &e leastnds D5ky, Ibhig 9@?&%&6‘%9&1’5% tHb@EﬁﬁVH ermllne gene
sequence, and nore preferably | east 98%

SCHHSRES: 8BS IOTe Brefmblxeaﬁ &@at%8°e,nﬂi:9o@ égmslpgpn%toni»s @P\?pi Vu germline
gefiEs LRe. Q%] Sr%gféﬁ%gale }Hﬁ)fﬂb%d?% t?@ag §(§% ogous to the

I nventi on e a varila
amimgacid sequenctast thy Va régiomendodedby the/ DPﬁHV}{lgegﬁllhfd gene sequence

sequence. A human L ene sequence is
P r%eﬁ"&&h’t gnino pgid seqyenps ‘i\%’ﬂ’&eﬁl‘ﬁl Sg Fe"%893 agHbedy is ghlgast 90%,

954466829, &%mdg&l@ t&f-’r{éeanﬁﬁ& H&a @&;deﬁcém ed bPthe DI-]>50 Vi
exanple, in NO. in Al ternativ

gethlégnerge@B8equenid eud mord qunahiy,eat \aast 2o 519% hannologous to the
encoded aci d,sequence that is at | east
seQ BB o By B i G BB S EiR 6 Ve gor o i ne
genahs ®YTBIGRiItib&dies 6 tAb inventiditalbd GicRide adkidbis SgHEEHath (V1)
i.s at | east 90% 95% 96% 97% honol ogous to either

regipipencgded by a hwman Up o5 dArh8anG. gpaméing gefifessgvencand isnan L6 Vi
gefiRlcARdancils & %ﬁa&? U0 inSH6 ORI 0GB Fighfe €1ahl gg}u}&%ﬁ

geneT sequence
L4¢.‘)}f8at\hegdmﬁﬁs gemi sehm&:hpe lissshatvn| forskarBply) inSEL B NG:58 dn Figure 7.

Al e B Rl gl 3 eslon htoe Sudeh e hucei acid
se deﬁéeeﬂhﬁpﬂslét 1&&1@0%111&1901@%6& t8 SAKGNRELAbr Yh/188 gf%nﬁﬁne gene
he huCD3 anti body is af |east 90% 95% 96%

sequsnes. dyefesably thérauciert n@da@q@ns@qwéle@et BWYe.A8&d %650, 97%

her he L6,.qr L4/ Lne gene_ sequ
hoff Sl e psfed Lo 1t b Biios R ROR R R S aiteraoy,
at Res 8N @9%116‘(ﬁﬁiﬂdg&im t6 eitiee1thd D@ ot B4/aBa V4/gtBilind gene sequence.
gernline ene sequence. The huCD3 anti bodi es of the

ThF MEREIPB R HW@CD tibedviisi aé leagi#0% hpmplagghsiorthe amine asist
secgféPgﬁ oc‘fetﬂé’ N GEsion Q@Jod@ﬁ 8¥ gﬁﬁé & bPIM §? Vﬁf%%gline gene

or- exanp region o
sequehed d&lemsabd)}S .thm:amrl.o\aeni seqmerlca\béV@lreglemef theheCD3 antibody is at
leasto &)%,%g%l,s%%? 9%% ﬁlg&lg]ogous to the amino acid sequence encoded by either

the L6 or L4/18a V germline gene sequence, and more preferably, at least 98%, 99%

homologous to the sequence encoded by either the L6 or L4/18a V|, germline gene
sequence.
The huCD3 antibodies of the invention have, for example, partially conserved

amino acid sequences that are derived from the DP50 germline. For example, the CDR1
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sequence YGWH (SEQ ID NO 58). The CDR2 of the huCD3
anti bodi es includes, e.g., at |least the contiguous
wamoneisasi d sequence DSVKG (SEQ I D NO 59) . FoPCT/US2005/019922
exanpl e, the CDR2 region includes the contiguous am no
aci d sequence | WX 1GX2X3X4X5YX6DSVKG ( SEQ | D NG 60),
where Xi, X2, X3, X, X5 arid X represent any am no
regiari of huC3)3 etthegies of thie inyentionBavmat Ioashihe coptigususiatmino acid

—amn uCD3 anti bodi es of the
Sﬁﬂ“ﬁ%o‘(éﬁ)#ﬁf%bq?ﬁgggagagi ne or aspartate, X2 is
ar OTRE CHRY o586 hGED3 %4atibsdityint e k. gaSap fafGh® Bontt¥hob$amino
ysine or g{lutamne X is aspartate, garalne or

amdyﬁcwn%DS K63 SEQTDINQ:5H) nFonexamisithed DR regioarnptledes the
ol R T VR8P P8 BB R B0,
Wh&e\mmmléﬁi Q@E@rbs@nf\ﬁy&@l)mo by m&mﬁBSW@z, X3 and
(SEQ I D NO 70), V| WYDGSKKYYVDSVKG. (SEQ ID NO 71) and
XavrapdessidioapngReids sinsqms je:- b3 potibadiesabithe nyghtinn, & is

SR L 50t L Xl B o

glultd}thQ 6slis asptmatee aép&;agh& orXgrosiXe, amidore m@phmmmlalﬂml For
am._no. a antlbodl s of the invyenti
xBTS Mo PR raoT el o AminD Jeid Seghnce agleqid ran) e Eroup

cox?s'i@tl'ﬂg o@%WYﬁGM@QDMWI@G%EEQS{Iﬁbe gbyophobi ¢ am no
aci d.” For exanple, XA is %l: CI ne or gl utamne, XB is

HWKD&&KIﬁEY@\rDSfém (GRQID NR:70)s VERYDY GEKKS YYDSVKG (SEQ ID

NGB R BE kNS RSP O "o T g on

i ncmhel E€DRS felgivn dfHRCDIUNtGUAIYS c@itaifOfod e Al ki 836 the
GIGYNWFDP (SE Q I D NO_62) or_the contiguous am no acid
cogtwe%@almﬂmnmce QY XeXokd2Xe (SR IRNPiH1), where X4, X,

X IR ARk RpLAGIC hihd AT Lo R AR ity on

X AND 23) are nen@E8 aemino fmds, &8, ie iin afveatic\aente acnd; ancllarcehezein Xg is a

oSBT i

mehiGbrfifte, X SR gﬂ%exp '1@&&;5&%&1&1*& HRHA A MRYST X is
am no aci d sequenc 64) at a position
pralisgor leycget Eonerpmple.gh rréglpn anclydes eeth@rrtbe eont@ueus amino

s OELCTRR AT A RN ATRARASh R0 e Sauence

QMGY&WHFDA (SEQ ENNOCBRE regi on. O her huCD3 ant i bodi es
| ncI ud
%u&D3 antibodies include a framework 2 region (FRW2) that contains the
amino acid sequence WVRQAPGKGLEWYV (SEQ ID NO:73). huCD3 antibodies of the

invention include a framework 3 region (FRW3) that contains the amino acid sequence
RFTISRDNSKNTLYLQMNSLRAEDTAVYYCA (SEQ ID NO:74).

Some huCD3 antibodies include the contiguous amino acid sequence VTVSS
(SEQ ID NO:64) at a position that is C-terminal to CDR3 region. For example, the
antibody contains the contiguous amino acid sequence GTLVTVSS (SEQ ID NO:65) at a
position that is C-terminal to the CDR3 region. Other huCD3 antibodies include the
contiguous amino acid sequence WGRGTLVTVSS (SEQ ID NO: 66) at a position that is
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conti guous am no acid sequence WGERGILVTVSS (SEQ | D NO
66) at a position that isCtermnal to the CDR3
WO e@s018635The argi nine residue in SEQ | D NO 66 PGT/BRzns1019922
for exanple, in the VH sequences for the 28F1 1 huCD3
anti body (SEQ ID NG 2) and the 23FI 0 huCD3 anti body
(SEQ ID NO 6). In another aspect, the invention

C-Rifiall@Sthe eIDRY&gdh. (Theakdinge réyidiean SBQIIPNO:66 is shown, for
alleviating a synptom of an i nmrune-rel ated di sorder b

ex PP ANgbe VGO 28 bBY DB GnHbRBHSER 1D NO:3) and the
23R &y 5%‘23@3%@@ ) further administered with a
U

seco agen not limted to,

ant iln amdth@nspéonrilie ivepismsiovides methodosLipEutiag Spréeenting or
conmpounds. For exanple, subjects with Type | diabetes

allgyiating asmptomaf shimaune zelated disopder by amwter(uag\mswmaﬁ e
anl%cﬁiﬁ:pﬁqghggt %;ﬁfé)n@ll %@%g%g RHurth&YiithiRSterddqt dltlz a second agent

or a eta c resting conpoun
such asohqucnmn timtitied to, metitn@smmnatooy bmnmlmds bnimhrhhnhcmupprssshvm

CO%B n ggrs {ej ch ;ﬁ@éﬁ %{?}?%@w Ch W%ﬁ‘%g’g?—s n Aut%lfllln;n%gle %iabetes
in m%tmntr@m&) afY A PERDhisterdd 4 bé?:%h&l dbdhg, suftPhs, $aXRInple, GLP-1
cl osporin ‘m croenul sion), tacrolinus,

or @ etaiceld sesting compouwndyii.ens compomd‘ aioedunss ar otlhermsamlblts

. t an rcep and Humra

inshi 16456 TR us FlRLRim bR AR BB e o or i s
pr eguitasis e&nb@nﬂle‘ﬁﬁihﬁtw Bt 2Endt b toeh@h&ebxdies Oydiporin A
such as, for exa an _aut oi mune di sease or an

(inflyeingnivgexsyple; nPQﬂ‘E?ﬂn poicrgemsiision). dagelimus, cpgicosteroids, statins,
intbR4BA bLAMRALRUIAARANTR IO Bl ﬁiqﬂte?ée@{)%ﬁ ki AU Rmab).

ant I body’ o e Inventidgh to a's prior
dur iThg selrjedtas sufferimg frmmanls@redlslmsecbtotdeaeispihlgrahamhMe related

t he huCD3 anti body. of the jnvention
disgley S B S OXAP &0 SHPTRB R S SF S rgaorg disorder
tDIRZ ! ﬁgg&%ﬁéc@ Rhé&nveRtionBiRbHde et It 4dbhifdstehinE the huCD3

Figure 1 is a series of representations of
antibedyof thedloventionde g subicet pated taduring ard/or aften oegav s tifene

tra%%%ﬂgﬁ 'n? ki'lgg axeh%gél tﬁ€ Huq.‘_ﬁg {}?@‘quﬁ( g"ﬁbl 1(1:1v§ % nlg’ uggd tE) rt]r%at or

4prdVHﬁ:th€ﬁth@iﬁaﬁe&@U@mﬁ' teneatingglahtagoryar i abl e reg| on of

the heavy chain, and Figure IB represents the am no
aci d sequence encoded by the nucleotide sequence shown

in Figure | RRI#VFEDHESCRITTIOND eoug‘llel feE8d Wi th

boxes. Figure 1C deplcts t he nuc sequence
encodi ng the variable region of the Iight chain, and

Flgrel esetsthe am nq aci d. sequence encqded
8t it S EeR 61 SBHEREOTSO M T uese H aruppacid

secfuaﬁce@lﬁasma Kridbel hgﬂtaad vENatIO K ey Tk giBhEoZhé ﬁu@BB laRBbddfy 28F11.

representations of the nucleotide Sequence and am no
Figyige HA depicts the nucleotide sequence encoding the variable region of the heavy
chain, and Figure 1B represents the amino acid sequence encoded by the nucleotide
sequence shown in Figure 1A, wherein the CDRs are highlighted with boxes. Figure 1C
depicts the nucleotide sequence encoding the variable region of the light chain, and
Figure 1D represents the amino acid sequence encoded by the nucleotide sequence shown

in Figure 1C, wherein the CDRs are indicated by boxes.

10
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sequences for the variable |ight and variabl e heavy
regi ons of the huCD3 anti body 23F10, with Figure 2A

WO apsesssdt | Nng t he nucl eoti de sequence encodi ngPaTES2005/019922
vari abl e regi on of the heavy chain, Figure 2B
representing the am no acid sequence encoded by the
nucl eoti de sequence shown in Figure 2A, Figure 2C
r epFazmen? isgrithef reprebanitics of dpuerivetide sayuiemg anld@mino acid

variable. re n of. th t. chain,. and. Fi gu 2D .
seqigntcadentbr N LE g VarTRl BényaRbenearBaBCE: Shteody 2310,
witﬂlﬁgeetzA% REEHIRBGRe %@mlde@e{ cHEE Encdin %ewreb& fe ion of the

ser e resentations of the nucleo |de sequen
heayyathaimj Fuxgum:ZBi rm@etnnge@e fapring &d sexquiends! anbdiezylmy tha ducleotlde

SeqPIABOTR 1 BIAvES S EIeRnec G trDTosst R he Btntis <Eiuctge pppoding

thetVAgialyIe rré%'al&h 6f the JighcHaln, ahe FitRdy YD Ghsresentiftk qwmﬁ&amd
represents the am no_aci d sequence encoded by th

sequendecanrodie byethe en@leotmmuqme siilcgm o BgureR(gur e sc

var PR Pl et el o B RMPR0E S5 0 Bl Sci

sequeides €ordbe K aipdbds Btitaint h’&nibw BedyirogioAC o Lthe BGUPB @Atbody 27HS.
encoded by the nucl eoti de sequences shown in Fjgure

Figyre 3A mepresegtsithe B‘El?‘§ld§ﬁe‘é‘!qn§ﬁﬁ%i9@1ftgfth? n@mlwgmgmthe heavy

o R A R T MIRAEL B0 B Bl e

shewm indFigurie 3 A; Figure 8 Caeprasants the cﬁwb ancléotjde sequdneekdnéoding/the

I resents iye ation... and eri od
varigHie SeRroResy the M S 2 e 2HS Slanen FisruD rpEeseie 4bs fye amino
acilils8lfeficd dnSodediby thEhh@SotRfe sEQRMBESIHoMni iR mgu?é 3¢hshd Figure 3E
nucl eoti de sequénce and am no acid sequences for the

is apsaligatient of thhfive Hahtveheing flom thelaner2d§i owbe@fn arhasteniskdy) in
eSS PSR B S ERE N B By coon

in thB &K He 8oty réphésents afdogsureatdB nietptiers @nd b peridde) mrthe KBATiow
sequence encoded, by the nucl eoti de sequence shown in
repms%t,sg SgMICOpSIUEY AU esent i ng the two nucl eoti de

SCURERLER lﬁg%éﬁéwoﬁreﬁeyem@gé 8f fhe glha@o&ie éeg@edce 9hd amino

chai e 15C3 clone Figure 4D representing
acitl sequencesdii the vagale hglqﬂwdoesabln dealacregipns hithe lhuCEdtandbody

15GEWEE Fiedr S8 Heburiontinetheduclporde b eg eofdify fewERaGiE region
of&é@%avﬁm qmglraaﬁlreﬂrei& tw&ﬁlhaqbla%e@enw@bﬁcoaéd byhe

DP-50 gernli ne seguence, human heavy j oi ning 5-02
nugleqfifierseaensd ehq%mrﬁmw %é’wr? 8 neprgserting hedweauclppide
r 0 ch_se i e
seq%es %g+ S n%TE ﬁ?alame ‘fﬁta%tlc?rgol{tﬁé 11%% %ﬁﬁlvfggﬁ{a%glsgrcg&ge ax?d Figure
4DQ’E:p1%thnt111§‘fBe two amino acid sequences encoded by the nucleotide sequences

shown in Figure 4C.

Figure 5 is an alignment depicting the variable heavy chain regions of the 15C3,
27H5 and 28F11 huCD3 antibodies as well as the DP-50 germline sequence, the human
heavy joining 5-02 sequence, and the human heavy joining 2 sequence. The CDR

regions are indicated for each sequence.

11
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(variable light chain 1, i.e., "VLI") and 28F 1 huCD3

anti bodies, as well as the L6 gernmline sequence, the
whenvanideappa j oi ni ng 4 sequence and t he human ReEpPs2005/019922

joining 1 sequence. The CDR regions are indicated for

each sequence. Figure 7 is an alignment depicting the

VKI variable regions of the 15C3 (variable light chain

2, [Figre 6 iMr2dlignaieait dopitingltRe WuODIatatilé Retireof tist 5@ |

as the L4/ 18a germ I ne sequence, the human kappa
(varighleilight ghaim 4 uehic &V Talia m%%SMMQ%ﬁﬁ@Op@ﬁrﬁswgelbas the L6
ge@@ﬂ%:sﬁﬁfencgqﬁur i gﬁ E%Jp%ﬁ&gﬁfg% Angg rﬁ:gtgﬁlﬁi (t:l{eq{un’?a?]h%p%ﬂmmg 1
sequehé¢eabite CBRBI reglsnﬂireﬁtﬁtﬁcazgd-ﬁr ¥adh d&qﬁ‘@’&e ant i body and

DPK22, as well as human kapg‘?a\; oi ning 5 sequence. The

CDRFmgt? disarpplisnmet depietmerthe Vihrariabiejresinns of tegh$C3 (gariable

a h“ L, I

iehPerfipes 280 SR EpETRY L2 B OB BAbafel B el ATHGIEM 67

gemiiline-se@enaatthbhainas kapp@(jdnudigmgsetlhalcaaﬁﬂ the, hlﬁﬂdlﬁé\dbﬁa joining 5
27H5VL2, 15C3VL1 and 15C3VLZ2 huCD3 anti bodi es of the
Seqq‘TO‘E@ntTWDBF@%}P’éS yp indicated,fop prrhpeguenceng the ability

oo ide 851 Pleriol b SO innfeREctith %t s VL

hu@DBidatiblodsandf DPKIR2,i a8 weditds dimah Rappajolnitg § beyuehdediTig CHR
the nmurine anti-CD3 anti body OKT3 to CD3 positive
regiqs| age indicgtrddoneachsequeneenn” depi cting the antigenic

L 9 AT 5P

of Aurkatlvetls esing a wvetietgtiof gnﬁ-ﬁ?@328iﬁbod1,es Zﬂdlﬁdihg 1he2278|H5‘1/,L27H5VL1,

TRl BT & VB kS Phevion. Signrel is o

grag)ﬂtd fehBg eHtdbARd o8 vati &g o st D3tiB8 ks hdé’&h@‘tﬂelzsm 1,
L2, 15C3VL1 and 15C3VL2 huCD3 anti bodi es of the

2THRVEA: 2R VB FP 3L a9ddPCBYLAthuER3 mitigodies Qﬁthﬁsnwntlon to
e e - . at-i -t i i f .t.h .
] A0 ST 1 A yPeL LB Bl P, i

9Cais b @yapiatepictidg theomtighitic aridnntias bfiCHEGnd MER Gbni the skiBte of
epS|Io in.. Fiqure 11 js a serjes of graphs
wwﬁwq Lodlls by vapehieiatirePd aatibqiiesninslyding the 28F11,
27H9VW1 | 97}'15’@@2 2803 vE 1hiaGh3 CQV‘LQ th@@b?»( zgf%%l)dl%y\@ the "i’nventlon

mut at ed 28FI 1 "huCD3 anti body havi ng a L2
Fige@9D A9 8 graphtdapicting (le8#fect gfa)variatycanti-GDB anebbcﬁéi;l,:inc]ludmg the

2spb ek ZRGUFE %3@%23@?#%? i A

inveRti6a %A TUPSINpRYRRstde to these antibodies, and Figure
11 B
Figure 10 is an illustration depicting the binding pattern of the fully human

monoclonal antibody 28F11 on a peptide array derived from the amino acid sequence of
the CD3 epsilon chain.

Figure 11 is a series of graphs depicting the level of cytokine release upon
exposure to wild-type 28F11 huCD3 antibody (28F11WT), a mutated 28F11 huCD3
antibody having a L?* L*** > A»* A® mutation (28F11AA), and a mutated 28F11
huCD3 antibody having a L?** L?* > A™* E** mutation (28F11AE). Figure 11A

12
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depicts the level of interferon ganma rel ease.
DETAI LED DESCRI PTI ON The present invention provides
wo posAr1dessran nonocl onal anti bodi es speci fi c agedmnE$20C619922
epsilon chain (CD3e) . The anti bodies are respectively
referred to herein is huCD3 antibodies. CD3 is a
conpl ex of at |east five nenbrane-bound pol ypepti des
depibtsTRS 14481 oF DNRARRY t&Sask iPdn B si@o %‘éé‘bﬁiﬂddi/es and Figure 11B
associ ated with one another and with the T-cel
depigtsdhe lsvel ofhintedfe®@n@amphaseldass| udes t he ganmm, deI ta,
epsilon, zeta, and eta chains (also referred to as
subuni ts). Non-human nonocl onal anti bodi es have been
devel oped agai nst PpEEARIED DFESCRIBIION as exenplified
by the nurine anti bodi es OKT3, SP34, UCHTI or 64.1.
(See e.qg., June, et al . I mmunol . 136: 3945- 3952
(198&y presﬁwgmv'»’étﬁomprmades fulyrhwsrn mpgeclona antiheres specific
1 tr 7792 (19
s T e A ey T bR e sesbe e sty i
hu'(jmaﬁugbmgstv\o lines of transgenic mce, the Hul\/hb(trr)
mce and the KMtm mce (I\/Edarex Princeton NJ). The
huCEP3stE mAlesolot leasklivemenbiagerdrandpeliensides b matyre T-

lyrgﬁ?ogg/&ls k&%o&gﬂ@%&ﬁ% é%%b)ﬁt%d vf Fhe x{}%e? Q@Dgrﬂmhe T-cell
recepwat e COCRn)pleeinchided the ghmEa3delti, bfwildy, zateaaé sta chains (also
] O S B AL R L A S 2 U
sofh@ ©€ EHeQé cHalitsRhs e)&ﬁnﬂlﬁfed %y%ﬁﬂﬁé Qﬁﬁ%die@ ot 331*3'4 ngbpﬁ‘l or

of the muriné anti-hunman nmonocl onal anti’body’ t
6471 |(Jerphgc Junes et dih é. Imnon®! a1|$t6£396&13@§2 OF986MeY angy eitli, anmmunol

135 AR Aod ek MR i udf it 19 pRE st G Boay
I e MIke hru0D 3ramsil 6 diedof @B m\@ﬁu&cﬁewﬁrb@&d ah e tuniGn£RId lines
surface expressi on_of . The maski ng of

of rpyysggpig/mpiee, thRHUMARTY @l%aqdﬁée Ké/é@‘ @FCCKWS‘WOWI’éﬁetOD NJ).
Tce"[‘he"ﬁﬁt@é BBdleJ CB% Ve t V\;l] dyaQgik %ls nfdke Bmf: f())/llowmg

i nventi on b| n ol Iy parti a
chamctensies: thh éu€m3rant1h@d)obm@uodﬂe$ pdismmvn (xﬂB‘H)loehs But oo CD3

Sit 43 of . t ocessed e l.on s it
nefitvg (CB K Ey8a s REcha &a%?odyéa@@ﬁa @}tlge%wﬁaénlﬁbona@ igh involves
altéxaﬁymh@éelt ﬁﬁfabél eegne@;i 18534 bOODS 4RY el T £l £BEMWBE (TcR); or

for exanple nk Accessi on Nos. NP_000724;

theAnKEHDP %lbommalts biading of theamariteae!i-lumpnAAKA 3 gadnocosel
an@\%&gﬂy o1 %OF)?{ }?elnl]é]dc d%nstl%to 1%§ o?th%ve%ﬂa}l %Ql%péttc] With the
murine anti-CD3 antibody OKT3 for binding to CD3, and exposure to the huCD3
antibody removes or masks CD3 and/or TcR without affecting cell surface expression of
CD2, CD4 or CD8. The masking of CD3 and/or TcR results in the loss or reduction of T-
cell activation.

The huCD3 antibodies of the invention bind to a CD3 that wholly or partially
includes the amino acid residues from position 27 to position 43 of the processed human

CD3 epsilon subunit (i.e., without the leader sequence). The amino acid sequence of the

human CD3 epsilon subunit is shown, for example, in GenBank Accession Nos.
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sequence of EMSE TQTPYKVSI SGT (SEQ I D NO 67). An

exenpl ary huCD3 nonocl onal anti body that binds to this
wepiosams3i s the 28F1 1 anti body descri bed her epar/u3iees/019922

28FI 1 antibody includes a heavy chain variabl e region

(SEQ ID NGO 2) encoded by the nucleic acid sequence

shown below in SEQID NO 1, and a |ight chain

NPV 8002} & A5, KOFEES; A3 94T A8 e hn@YA ARBISWIC |F?:Jr%xample
aci d sequence shown in SEQ D NO 3 (Flgures 1A-1D).

theteRiamibody bids a §d¥heritopk: that whelly onputiakiyinghudey the amino acid

sedul REMOHEEIPTRVASTY (BT HINGYE Hn chPhilely FheDs

' mdﬁ@éﬂ@ﬁal*&ﬁhmy(tﬁ@t%lﬂdlﬁ@ this @pmﬁ: ik Bhec 80 11 Rnalosl yrie§eHiRe Herein.

Dg &See Chothia, C et al Nat ure 342:877-883
The 2880} ant aBnincludss a deavyl chamevpgishledsgion ($QBNO@) encoded by

lll.c?(g Ee%ﬁgmjﬁ%ls&ﬁ lovJ: inf SEQ @g I\%_% Ny dhj %ﬁ ﬂaﬁl%%ble

uman erV|ce Vernmen rlntlng

reg(iﬁﬁc (SBQ [0 8@x}) encobeal llibeﬂwymclhftl atididdqaermk shiven ABSEQID NO:3
antlbod%@have the foll owi ng sequences: GYGWH (SEQ I D
(Figpses ¥ M¥YDGSKKYYVDSVKG (SEQ I D NO 28) and QVIGYWHFDL

(SE?B g}n feids en E‘r?ng%x H%th@&ﬁh ﬁ@ﬁ%ﬂ%f ddimidid Ireé\ons (CDR)

ant ave the ng seguences: RASQSVS
as (Sedbp Gﬂ@tlﬁ@)at DABNRAE. A.FG0at & aliO] 391) ara highGgRSNWAEN Hoxes

beIS)BE(%g a[?.ic%\P e)s 1B>212n%F1]I} aﬁlﬁ%ﬁgés%oa}rfd% (%Sg&ﬁgt?ua C, gSEIQNature
34%%@6@5@%%%@@@ et S E A G erest,
FifgrBiitiordédBeprtrentat Heaicard AomenSenTascis Goverasst Edating

OffE TN, Ko heaey Shain CORs af the 28K 1 satibody hayethe follawing

seqhdild¥s: GYGMH (SEQ ID NO: 27) VIWYDGSKKYYVDSVKG (SEQ ID NO 28)

TATGTAGACTCCGI. TTCCAA
andh QMY WHEFDL (SEQ IDN 29) The I t chain DRs of the 28F11 antlbody

ha@fﬁl @W&ﬁ%@ﬂ%@%@@%ﬁ%ﬁ% SHIDASMEAPISEQ ID

wammmmmmmwmdad
CCTCA >28F11 VH amino acid sequence : (SEQID NO 2 )
QVQL VESGGGWOPGRSL RL SCAASGFKFSGYGVHW/RQAPGKGL EW/A
> 2¥FN DSEK htke 1le ¥ t DK Glefdfa EnTRBINIISED YOMSSL RAEDTAVYYCAR
cAYaRHRCCHERREE ¢ EEEE GeAlGEE Téc TR Al R @t TR ARRAME NERIAGACT
cTCeERTIR ANCE TR ThGA T TCAAG T TCAGTGGC TATGGCATGCACTGGGTCCGCCAGG
c GEHeTOEAT TG R T IE T e R T R Ea oA TN
TA . CGCT
e sinion (S0 casie S ioavIcaeSrianieoniccirioviio

CTACTGGCACTTCGATCTCTGGGGCCGTGGCACCCTGGTCACTGTCTCCTCA

>28F11 VH amino acid sequence: (SEQ ID NO: 2)

QVQLVESGGGVVQPGRSLRLSCAASGFKFSGYGMHWVRQAPGKGLEWVAV IWYDGSKKY]
[YVDSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARQMGYWHFDLIWGRGTLVTVSS
>28F11 VL nucleotide sequence: (SEQ ID NO: 3)

GAAATTGTGTTGACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCAC
CCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCTACTTAGCCTGGTACCAACAGARAC
CTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGGGCCACTGGCATCCCA
GCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGCCTAGA
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CTGGCCAGCCTCCCAGGCTCCTCATCTATGATGCAT CCAACAGGGECCACTGGCA
TCCCA

WEOABBEICAGT GGCAGT GGGT CTGGGACAGACT TCACT CT CACOAATZBSX0ALA 9922
CTAGAGCCTGAAGATTTTGCAGI TTATTACT GT CAGCAGCGTAGCAACTGGCCT
CCGCTCACTT TCGGCGGAGGGACCAAGGTGGAGATCAAA >28F11 VL
am no acid sequence: (SEQ ID NO 4 )

GCEr¢h ACRRATIIGICARGHRA TITEC THARRR CARIAINNRARC TRIGRARRIddAt caCcTT

TCEEAGHRAE R MARCTETASATIIARIATI SSLEPEDFAVYYCH QQRSNWPPL
JFGGGTKVEI K The 23F10 anti body i ncludes a heavy chain

vari able region (SEQ ID NO 6) encoded by the nucleic
>2§§'1‘i $RIUGAGS %%qvws% o en % % 4nd a light
A

A R I
ARESCESSeTOE LS X
al . 1989, E. A Kabat et al., 1991 are highlighted with
boxes bel ow (see al so Figures 2B, 2D). The heavy chain
CDR§he23F Hearibed g iretiideb adhya\t}aslmirt Veriabts degiu'n GSEQ ID NO:6)
en gy g&sﬁ%ﬁg@% R el i SR TSN P i Rai
vargdtid fegfdilS neBd&ryy ﬂﬁ@ﬁﬁcl@@‘ﬁ%ﬁé@ udrfeb |sﬁ’cYWﬁ‘ﬁl SEQ D

sequences RAS@VS LA (SEQ I D NO 30) DASNRAT (SEQ I
NOND 31) and QQRSNWPPLT (SEQ ID NO 32). >23F10 WH

nu%otl de seguence {SE% dg&ﬁ%%&a ;i l ?ﬁ(?‘}‘déé%(‘;EA

KaB&A¥Ell., 1991 are highlighted with boxes below. (see also Figures 2B, 2D). The

CTCCTGI GCAGCGT CTGGAT TCAAGT TCAGT GGCTATGGCATGCACT
hegvycbain CDRs of the 23F10 antibody have the following sequences: GYGMH (SEQ

m%@WW@E%@ﬁW@%Q D
NO )G TAEAGROIETHCARNBREEARCTIRIAGEAD I ICAGAIBADNAW I RAGARES:

RAST S A AT BR AR R A RAT S ONEOr ) ePA RORREFERLT

(SW@JO :32).
GGGCTACTGGCACTTCGATCTCT GGGGCCGT GGCACCCTGGTCACTGTCT

CCTCA >23F10 VH amino acid sequence: (SEQ ID NO 6 )

QVQLVQSGEGVWQSGERSLRLSCAASGFKFS
>2B@Y@V@WRQ¢I1@Q@;@MNMD@KKI§E1QY\HDSWQG| R TI

13 GOTRANE PEHGA CRITQAT RN TIERBHCTITVSI GAGACT

cTE@&E%@deommdms@wmﬂemmsmmamafeGbﬂﬂ@dd@ﬂwacAtfGGGTCCGCCAGG
CTGAAAE TRAGEEGATACAGTCHCOAGCAATRTATCETAGHATCCAGETRAMAGA TAC
TABGPAGA CTCCGTGAAGGGCCGCTTCACCATCTCCAGAGACAATTCCAAGAACACGCT
GTATCTGCAAATGAACAGCCTGAGAGGCGAGGACACGGCTGTGTATTACTGTGCGAGAC
AAATGGGCTACTGGCACTTCGATCTCTGGGGCCGTGGCACCCTGGTCACTGTCTCCTCA

>23F10 VH amino acid sequence: (SEQ ID NO: 6)
QVQLVQSGGGVVQSGRSLRLSCAASGFKF S[GYGMHWVRQAPGKGLEWVAVIIWYDGSKKY]
VDSVKGRFTISRDNSKNTLYLOMNSLRGEDTAVYYCARQMGYWHFDLJHGRGTLVTVSS

>23F10 VL nucleotide sequence: (SEQ ID NO: 7)

GAAATTGTGTTGACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCAC
CCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCTACTTAGCCTGGTACCAACAGAAAC
CTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGGGCCACTGGCATCCCA
GCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGCCTAGA
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CCTCTCCTGCAGGECCAGICAGAGTIGTTAGCAGCTACTTAGCCTGGTACCAACA
GAAAC
WEIBSTCRESICCT CCCAGGCTCCTCATCTATGATGCAT CCAACAGESHMOS60X8A1 9922
TCCCA
GCCAGGT TCAGT GECAGT GGGT CTGGGACAGACT TCACTCTCACCATCAGCAGC
CTAGAGCCTGAAGAI T IGCA(:-I TTATTACT GT CAGCAGCGTAGCAACTGCECCT
] 2574\ NG RA CR R AErAédeTCACTT

T@@@A@agxmwm dpﬁ!i@plpp NO 8 ) E IVLTQS
PATLSLSPGERATLS QRASQSVSSYLA| WQQK PGQAPRLL

| Y| DASNRAT| G P ARFSGSGSGTDFTLTI SSLEPEDFAVYYC

> 23PN R CR3G @4&;}3}&&@% cl udes a
S o @ﬁgi%@@@
ARESESESGTRTLINSSHER FMGW%F BH t he

am no acid sequences shown below in SEQ ED NOS: 16-20
and Tér @GHS dnbyodyhiacinded #havachanyeystdn cegors (Rikn D NCBEQ

| r 11-15.. As.d bed herein.i 2 . .

entqde Pyt ydiic O Sraenee Serstey i Sp B 0Ratg § ieht chain

vaﬁmas@m $eldit ST GiA ThdXAiRilb @BidFed i dnbé Sshbivadel s 81 SIBQTOINOS:
a single heavy chain. Each conbi nati on of heavy and

16t20g4nd e@medbyﬁh@wd@q apid spquemees shepnap SERKID NO: 11 15. As
deic%%& hgrg{nng Ex%ﬁi S G rgugr%fg lﬁgglgggndgmgﬁ éde r«é‘n FM‘Ab@

am no acl ds enc npdassi

trafidgefilc.mit® 8&h priodéce Ilﬁah@ﬂe leght @hains ﬂcﬁﬁkmgl@hé‘dvg hhingh Each
wi th boxes bel ow (se E also Figures 3B, 3D, 5, and 7-

compinatipm otaeayy apd Hight prrdupsibistestesl for pptimal fupefioning as

SYGWH (SEQ | D NGO 33)
oo AR RIS T 55 o renwroe (sco e

NO Thg amTltcgadldmtcombassmgCtﬁRﬁDﬁ ag dedin2d 5 Ghothibetchl. HWR9cE.A.
A PP RIS AR B SER RS w7
8) RASR:S cmmm D218 Shib B e (SR skl SYGMH
YYSTL NG 41 DASS (SE ED NG 42); and
(SRS GS9 R Sé@mgAmVKGﬁHQ ) sod (I YNWEDP

SF. ) ;
(SEQIBNIIR ). FRThel AR of ihe 27U antibody b e falloyding.

seqieAESE: RASQSVSSSYLA (SEQ ID NO:36); GASSRAT (SEQ ID NO:37), '
o T R T SR P A TSR ST 0%
N@W@WW@%@I&R@E@WM AAAA

ATTCACCATCTCCAGAGACAATTCCAAGAAC

>27H5 VH nucleotide sequence: (SEQ ID NO: 9)

CAGGTGCAGCTGGTGGAGTCCGGGGEGAGGCGTGETCCAGCCTGGGAGGTCCCTGAGACT
CTCCTGTGCAGCGTCTGGATTCACCTTCAGAAGCTATGGCATGCACTGGGTCCGCCAGE
CTCCAGGCAAGGGGCTGGAGTGGGTGGCAATTATATGGTATGATGGAAGTAARAAAAAC
TATGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCT
GTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAG
GAACTGGGTACAACTGGTTCGACCCCTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA
>27H5 VH amino acid sequence: (SEQ ID NO: 10)

QVQLVESGGGVVQPGRSLRLS CAASGFTFRSYGMHWVRQAPGKGLEWVAI IWYDGSKKN|
[YADSVKGRFTISRDNSKNTLYLQOMNSLRAEDTAVYYCARGTGYNWFDPWGQGTLVTVSS
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GTATCTGCAAATGAACAGCCT GAGAGCCGAGGACACGECTGIGTATTACTGTGC
GAGAG
WERZWET 8&83T ACAACT GGT TCGACCCCT GGGGECCAGGEGAACCCT G601 N1 9922
CCTCA >27H5 VH anmino acid sequence : (SEQ I D NO 10)
QVQLVESGGGVVQPGRSLRLSCAASGFTFR ] SYGVHI WRQAPGKGLEW/
Al l | WYDGSKKNI
>2[THADYURAGNRE LeorkideK WE dueAeSL RAEQT APYROrR 11)
GARGTERNGEDRAMBQERIVIVESEEIAS CATIG TIRTH TSI T ASSHEPIPSGAGCCAC
CCrBEQCITR GGG CAGTCAGAGTGTTAGCAGCAGCTACTTAGCCTGGTACCAGCAGA
ANCHASECCAGETBACAZA RAECACGCCHEECA T tEGRCAGAEEEAAGY A TC
CC@@@@@GGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACT
GCREHe TR hErATTP AT APA T N T A R PR MG TG e tA T A coT

ACACGACTGGAGATTAAR
TC%@%%&QE&GGCT CCCAGGCTCCTCATCTATGGTGCATCCAGCAGGGCCACTG
GCATC

> 2GH8GAEACRL ECAGEHEdA G gddeHe B eCABRABT MAACTGHCACCATCAGC

GA@@@EETGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCAC
~CC c

CRGATrG GTGGGGTCCCA

A B A A aco

GCG

GA@@?@S@W&MWTTA@AGT&TTTA@CT%TATOA@A
GAAAC

.2 LR eI TREGATORAT THICAMOT G
c e R B A A A A

AR SRS RARSREPRPARDAGERABOROGEFE oA

\ AT AGRCHICT CRGHAISAQFRGCCTGCA
GQQQ%&@@A@TT ngquAgngCAACAGTATTATAGTACCCTCACTTTCGGCG

ATCCTCCCTGI CTGCATCTGTAGGAGACAGA

CACT TCCCGGEECAAGT CAGGGCATTAGCAGT GCTTTAGCCT GGTATCAGCA
>2é§/§A8L4 nucleotide sequence: (SEQ ID NO: 14)

GREABCCARABEPCEFARBEHCEIEATEEATERTS] ’
CAﬂg@gﬂTGCTGGGCCAGTCAGGGCATTAGCAGTTATTTAGCCTGGTATCAGCAAAAAC

TC@]-‘!GGRTCAGCGGCAGTGGATCTGGGACGGATTACACTCTCACCATCAGCAGCCTGCA

GOBICRGSAGATTCTIABAATRIARCACTGRAAACABTARTA CAGDACOICRCATTTEGCG

GAGCRRCCBAGGTHACEAAGGRAEGAGATCAAA >27H5 VL4 nucl eoti de
sequence: (SEQ ID NO 14)

GACATCCAGATGACCCAGI CTCCATTCTCCCTGI CTGCATCTGTAGGAGACACGA
>2G1EA&L5 nucleotlde sequence (SEQ ID NO: 15)

RTITAGIANGAGATBAACACAC
CA@@A@@TGCTGGGCCAGTCAGGGCATTAGCAGTTATTTAGCCTGGTATCAGCAAAAAC

ARG AOATE A RIS TECATRCAGTELEAAMAGESE3E A
Tdﬂﬂa@%TCAGCGGCAGTGGATCTGGGACGGATTACACTCTCACCATCAGCAGCCTGCA
GCCTGAAGATTTTGCAACTTATTACTGTCAACAGTATTATAGTACCCTCACTTTCGGCG
GAGGGACCAAGGTGGAGATCAAA

>27H5 VL1 amino acid sequence: (SEQ ID NO: 16)

EIVLTQSPRTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIY|GASSRATIGI
PDRFSGSGSGTDFTLTISRLDPEDFAVYYCQQYGSSPITIFGQGTRLEIK
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TCAAGGT TCAGCGGCAGT GGATCTGGGACGGATTACACTCTCACCATCAGCAGC
CTGCA

WEBOFT/ESABATTTTGCAACTTATTACT GTCAACAGT AT TATAGT AQRAT C¥¥00 119922
CGECG GAGGGACCAAGGTGGAGATCAAA >27HS5 VLS nucl eoti de

“sequence: (SEQ ID NO 15)

GACATCGAGATGACCCAGTCTCCATTCTCCCTGTCTGCATCTGTAGGAGACAGA
GTCAC

>2@HBC&G‘ET%EGGG@GAGT CAGI SRR EIAGEHEGT TAT NOAGAGNGGT ATCAGCA

R PRt aGRAcceTCAC
¢ S EECRASASIEE N FFEOQHACIAR Hd BPAS SLCSIGVP
swé@@as@@DF@E@asmmDmY@@mLsc

| RASQSVSSSYLAI WQQKPGQAPRLLI YI GASSRATI G

PDRFSGSGSGTDFTLTI SRLDPEDFAVYYF QYGSSPI T] FGQGTRLEI
>z&h%7wi4vb&mm ra@laciséq&faﬁwce(sm SEONR N@): 17 )
AWYOQKPAKAPKLEFIYYASSLOSIGVP

SR§§§§E S alﬁ;l é{f R A | 277

DI VMI QSPSSL SASVGEDRVTI TC"ASQEI SSALAI VW%PGKAPKLLI Yl DAS
SLGSI GVP

>2§H§S&%é8éﬁ"5#ﬂ.ﬁ°§§_ ERPRC) (550 §ﬁ.ﬁﬂ'@@@ﬁKVE| K
HRARGTE Q@A@P@@IY_G VP

TSNS QUEMCRFAKAPKLFI
Y[ YASSLQSl GVP SRESGSGSGTDYTLTT SSLQPEDFATYY f

TLTF GGGTKV >27H5 VL5 am nQ aci d, sequence:;
( SE dEDP‘E mﬂ\@xmvhlwglon (SEQ ID NO:22)

enéo\éé@ GSGTDYTLTI s3I bﬁ@% £ OVYSTL TR ﬁj@f;srzK\/EldKa light chain
vaﬂﬁﬂﬁregmn detediedi fmm tibeniao heid\sgquenaésrshownibalwiveinr SY 6B NOS:

oE odedb thenclelc ence
25 2R Btk oY TR B e Rt s i QI 226 s
des¢caibt@hérein'if Exafh ﬁeei QG Elbﬁéﬂ BAJGHE B6rivadi fEbrt GRUITIVRD®
shown bel ow in EQ I D 6 and_encoded by the

ﬁmg@n@u%lcaémupr@émmelél@lesm/ﬁhms Brosinglemayg chain. Kach

corﬂﬁ@ﬁﬁ%&’ 8%%@? atl egé}Pr aral gﬁto%ﬁéi%% 6?5?&191109 oﬁtlnﬁgl%nctlonmg, as

descnbed herein in Example 2.

The amino acids encompassing the CDR as defined by Chothia et al. 1989, E.A.
Kabat et al., 1991 are highlighted with boxes below. (see also Figures 4B, 4D, and 5-7).
The heavy chain CDRs of the 15C3 antibody have the following sequences: SYGMH
(SEQ ID NO:33) AIWYNGRKQDYADSVKG (SEQ ID NO:44) and GTGYNWFDP
(SEQ ID NO:35). The light chain CDRs of the 15C3 antibody have the following
sequences: RASQSVSSYLA (SEQ ID NO:30); DASNRAT (SEQ ID NO:31);
QQRSNWPWT (SEQ ID NO:45); RASQGISSALA (SEQ ID NO:39); DASSLES (SEQ
ID NO:46); QQFNSYPIT (SEQ ID NO:47).
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transgenic mce can produce nultiple light chains for
a single heavy chain. Each conbi nation of heavy and
wo ehtiissbai ns produced is tested for optiml PCT/US2005/019922
functioning, as described herein in Exanple 2. The
“am no aci ds enconpassing the CDR as defined by Chothia
et al. 1989, E A Kabat et al., 1991 are highlighted

>1Wich VRO 1@ 19)t3We( BeRnanTe :Fi (@weIr4Ro 4R 1)and 5-7).
cﬁ@%d&%@&ﬁ@dis@@%@céﬁ%c&@éﬁ&d&@cd@&ﬁd&TGAGACT
Nloes 2R IRT‘&C%%C% MR ~caca

UQ‘ AACACGCT
Ai- AOTGTACGAGGG
G & GO GISJTCCTCA
QOFNSYPI T (SEQ E) NGO 47) >15C3 VH nucl eoti de sequence: .
(SEQ I D I\IO 21)

QVQ@%ZO'EGGGVVQPGRSLRLS CVASGFTFSQAPGKGLEWVA[I_AIWYNGRKQ@
W@WEWWW@VSS

CTCCAGGCAAGGGEECT GRAGT GEGTGGCAGCTATATGGTATAATGGAAGAAAAC

é Hoaseicivicecaneyais e anintuac N lvatee IV YHIN
ATCTEARREGRA é@@éﬁ%@%@éﬁ%@@%@%@@%ﬁ%ﬁ@m&m

GC@&E@?@%@E@@E PEEPPEEA ) '
GC@@@&&GME@@" OFAGIHIAG T@&TgT%&?@@G@TA@%qT@%GT%ACGTTCG
NOCHFORCCANIPERSARATCHRASGFTFS | SYGVH] VWRQAPGKGLEVWA
| Al V\Y(NGRKQDI t YADSVKG RFTI SRDNSKNTLYLQWNSLRAEDTAVYYCTR
| GTGYNWFDPlI WGQGTLVTVSS >15C3 VLI nucl eoti de sequence:
>168BQVILR NOcl2dtide sequence: (SEQ ID NO: 24)
GOCAAATRGTEEAGACA RTICTICIETAECEGASAGY CAC
CA@@@A@TGCCGGGCAAGTCAGGGCATTAGCAGTGCTTTAGCCTGGTATCAGCAGAAAC
> T EAGCACT AR EIMATCChantACaMGcea
TC@%@@TCAGCGGCAGTGGATCTGGGACAGATTTCAcTCTCACCATCAGCAGCCTGCA
TCG

GC%%&&%&&%&?%M@@GT%GU%@T%@@

CTAGA

GAILIIGCA(;IIIATTACTGT ; GGCCGTGGAC
>1 AOCRABECACEANELR A f‘?cﬁ'égﬁﬁuu sot i d
EIVLTQSRAd LSLSEGERA TSRS BRSVSSYLA YQQKPGQAPRLLIIP
GICAC

>15C3 VL2 amino acid sequence: (SEQ ID NO: 26)
AIQLTQSPSSLSASVGDRVTITCRASQGISSALAWYQQKPGKAPKLLIYDASSLESGVP
SRFSGSGSGTDFTLTISSLQPEDFATYYCQQFNSYPITFGQGTRLEIK

huCD3 antibodies of the invention also include antibodies that include a heavy
chain variable amino acid sequence that is at least 90%, 92%, 95%, 97% 98%, 99% or
more identical the amino acid sequence of SEQ ID NO:2, 6, 10 or 22 and/or a light chain
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CATCACT TGCCGGGCAAGT CAGGECATTAGCAGT GCTTTAGCCTGGTATCAGCA
GAAAC

WE20SER62CT CCTAAGCT CCTGATCTATGATGCCT CCAGT TT CHARAER180XA3 9922
TCCCA

"~ TCAAGGI TCAGCGGCAGT GGATCTGEGACAGAT TTCACTCTCACCATCAGCAGC

CTGCA

vaidbld SANCAETdIth&IGAALTEAR DOAE DXL AEABT 19884, ACYT SanbieAdémieal the
CTTCG, GCCAAGCCACACGACTGGAGATTAAA >15C3 VLI amino acid
ang%ge&uexeoggé&]?@ W@g,) 8, 16-20 or 25-26.

Eg%]@%ﬁ%%ﬁ@%&fo%ﬁ B R AV HREERER e TR

epitdR SSISBET, DFHST 2 BRIOERABEAYYYCQORSNWPWI FGQGTKVE! K >15C3

VL2 am no _acid seguence: (SEQ.ID NO . 26 ) . .
Al QURISSPERIeSS b SetER émhmmbeﬂﬁm@m cPsatien with
o AT OO ALE R ROCRE ot ff sqmumondy upderstood by those of
ordimarg iskillan tied &b Furtendmless bihisodise sequirad by wontextesiagiiaatesms

[ i ahl ' id hat i.s | egst
shii s Bl gt 288 pliGa b BETdehseahs Sebif, Aperehd:
nofBhdRuAs ufilis&TinedaRectibn SER, hid Nehmqués of 1&110hd 2R s e,

a light chainvariable amino acid that is at |east 90%

maodeupar GBue2y0 704 PRYEIn 3ndobgo-as pelynyelgetideghentigryandhybridization
. e . 6- . -
eyl RERIGARE thot weltinbin Ma ombophOickl i et Shandarg,
techhiguedaradsed for tdeombirrant PPIA, ofigoicledBide sinthédisfand #3nd Qulture
or 15C3. Unless otherwi se defjined, scientific and

and gapsiorEnation ¢. g clFeERPARio HRRISEHAY: Knzymitirreptions and
puﬁﬁyﬁﬁh't%mﬁﬁl@é LregngfgnhélﬁacgiBﬂﬁH%;ﬁéﬂ%lflﬁﬁctﬁre{a%%%mgdié/ns or as

under st ood by those of ordinar Int art.

cofmonheaccomplished intheariwrss desuibed berefry Tonfoesgbing techniques and

sinqul ar ter shal | i.nclude pluralities and pl ural .
Pl & eFee el dess e o el ot Weifknown inthe
artRAA8E aéRHYEEHR abiohs g@frdl And BIVRESPecHIt réfckdhcedihdt are cited and

techni ques of, cell and tissue culture, nolecul ar

disspsspd dyougheut the prasent specifientiogo-Seoe.gp Sambirdkess ui. ddolecular

CIRIRE 18 38 St e 5

used 1'n the art-.
Sptieg HarteueN. Ya(E9893k dl' featontenc atdresatilize®iAconnection with, and the

ol i gonucl eoti de_ sypthesis, and.tjssue culture.and .
lahoraé%@fpa??ﬁwea And chiqugy %ﬂ%&@%@?ﬂ stry, iswL%ttct Qreyic
ch&REYYPndiné SARAI A0 PhathcBitidal EfeMibP) dlLEADEY BUIER aPE Bose well

performed according to manufacturer®s specifications
known asd cammonlyyused oothp laits tandand te¢hmigires arerusad fatebemidabd

T TR S T
tred@lent KMgaRnisn t he

As utilized in accordance with the present disclosure, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:

As used herein, the term "antibody" refers to immunoglobulin molecules and
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that
contain an antigen binding site that specifically binds (immunoreacts with) an antigen.

Such antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single
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art and as described in various general and nore
specific references that are cited and di scussed
wa bosatgastut t he present specification. See e.gpPGCT/US2005/019922
Sanbrook et al. Ml ecular doning: A Laboratory Mnua
(2d ed., Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, N.Y. (1989)). The nonencl atures

chaiib,i H.j, Fagl mmF@@pﬁeghexﬂm, avxdl‘ah ,F aprdskien libbeay aByr“¢pecifically bind”
procedures and techn| lg%aalytlcal chem stry,
or 'SHRYGASSOY YL i 816@% ts ¢ ?‘m IeAcls With gpe grppore antigenic

ccRBHENEBF Sl e i A3l R 0 B\ A8 AR B1epics
or biadhati udsloweeafiiney (K@P 10Kewith aithes polypestades. cheni cal

Ger a5 BB S AT el HPI8 i onb o e
is @mmovm&hwhh&mr&%s%e&i&cdhgﬁﬁ r@ach bhR hhPhb OWE Mgont

terns, unless otherw se indicated, be undeéer st oo
(about Hekida)nd one |"hesniyh ghate gabionty§0- 7%1)3& e'ﬁhehSanFtprnmhel portlon of

cacty R QU 1aiebfa e 5B PR ARGt PR Moashtr o Piarity

resPOMsEIE fd antiferreco gl G UTIRScarhiadly-teMhinal porfibn 81édcHRRain defines a
inding site that specifically blnds (i_nmunor eact s

congtank yegian piingyFespansihledpr effvstnrdynction Fhenanlight shainneare

I
claLélﬁ&f egsg%gf}a alp(ga%rﬁ)dg'ﬂ%llt HIB’BF?%G?EI'@I?J;%%L Sified asdmuhdelta
gaxﬁﬁia iy, ©8 spsiion) aﬂnlrcmﬁyle tlB;yantnbpﬁyds fsbtypk lay Ig}gn%b ,0A, and IgE,

t i s nmpant t hat nti body reacts
respE RO BV g M&%‘%@ﬁ Aty b riohle A OPSIRpRreBies 8 doined
by @M @EPnVTIbARAS dPMork Ao 4didE Mtth@ﬂéavWcthoatlsQ)Qflclu%lng a

pol ypeptides or binds at much fower affinity (K<

"D yegmant ¢f abohie0 poroameipo iadids . Saergenbrdly cFanainisoty Inmunology Ch.

7 @l T ot BB SREHNG (AR B pleagphs of S

hgmewye@ﬁalﬂgamme aﬂmsdmynaammn@awd ng one "light"
(about 25 kDa) and one "heavy" chain (about 50-70
Dajlhe tera "maneslopal aptihady"pGYidby ar gronagianat apiibedy composition",

as ﬁ&ﬁlhgfie%% T e}/se%' ﬁkﬁ‘aﬁ&g bPhtflod gp%lf%cuieg(%h:%t%o&&gl cpr{ly gRL ©

am no aci y responsi or an
mol @niay spdcmsmf aﬂ’ilnlmcb'andﬂem;le tensistinglof pantque i gbf chaacgene product
[ flne a constant re [

hain d ion pri ril respansible. .
an §hignt BAvSiobe g o0t Bipdurii TR A oyRE. (R Rlomeatanty determining
reg%r@qeﬂﬂsy df the M@@nm%uba@@% iddriilBh1 if Bﬁlm@molé%an\éy ofthe

hains are classified as mi, delta, gamm, al pha,
poqustnqno M A&s dontainjanantigen binding sy C@abmfymmrdagmg w1th a

pank iy lone BE o lfeo  FRRETIATHY sl S b P e

j oi neged@yal aanh&ody ﬂ@ld@ﬁlesbbtahﬁatﬁoh.?hmhmm@ﬁt@tmagy of the classes
acids, with the heavy chain al so includi

IeG.dgb ke IgBsaddeRowhish diffarifram ane anpthaby t&ml qfyhe heavy
chf )\ B%@Qfﬁnﬁ {‘He Ihg'i@:{ﬁg.l egﬁfalgélasses have subclasses as well, such as IgG,,

IgG,, and others. Furthermore, in humans, the light chain may be a kappa chain or a
lambda chain.
The term "antigen-binding site," or "binding portion" refers to the part of the

immunoglobulin molecule that participates in antigen binding. The antigen binding site is
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7 (Paul, W, ea., 2nd ed. Raven Press, N. Y. (1989)).
The variabl e regions of each |ight/heavy chain pair
wo oo tdess ant i body bi nding site. The term " nonect/osmbs/019922
anti body" (MAb) or "nonocl onal anti body conposition”,
as used herein, refers to a population of antibody
nol ecul es that contain only one nol ecul ar speci es of

fordldi oM infRtiR GeiGucs @mme%tutaﬂu@sh v@nme poen) kdghbits GHR avy
gene "product and a uni que heavy chain gene product .

("Pb"é rand dightalf” L")tdlneln@oﬁptehmhtyadwclgem@tretchﬁmwn@nrtleechrnglons of the

nocl onal,, ant i bo are igdent.ical
hepiianpuliebt et BOTRLB0 s SRk Ent Akt gsed btwieen
maetbeR RifRdking stétthesddipdl £ "BhmeWOHNRERAS,! o IFRY"t *Irh@s the
partl cul ar epitope of the antigen characterized by

teron [ R e fernt@i anyna peif sequeneesywhieh areagpsalby found hmwfebm,capd

I t
adf I 16 5P R s ST TRD o 812 6 s p i Pholelific, the
th@@ﬁy@ﬁﬁdﬁbte oyiohief nhghtrchaiafant hl@e thes\hypedvarifiblp FRSGRtof a heavy
in the nolecule. Certain cl asses, have subcl asses as

chyjp are digppspd Eedativg e caghgiber 13 Hiyee dimsngions pedrele fomme an pptigen-
|
1{?1 fac% Mgl anfl Tgén -GiAging . sﬁ?ﬁiceplg c@gx?%&%ﬁ&a?gﬁi tle ?ﬁre@ dimensional

ain. e term"antigen I'te,
surfdgierod |a|11@upab amtlgm andghe tlﬁedz bynehmrph}etregxbns dfeach of the heavy and

. noI Iﬁcul articipates.in anti "
ligh{ ARG TSP oS P P G e uROR Fezioty g The
ﬁéﬁ:ﬁkd’t 6? hﬁﬁﬁﬁacﬂfs td E@ch"&dtﬂiﬂ’isﬁﬁ'acé@&é&@ hgth(the/dfikiBEALEYK abat
he heavy ("H') and light ("L") chains. Three

Semqylheswfcﬁro@rrg@ﬁnmumko«grv@ Inmrpsm ational {nstibgéscnfdieaiths Besthesda,
MZERY oA 8 GRS SR LE B R0 28 2R RUEF 1) B o

i ons, et vveen mor e

alfNIatm’éBng %BMBQW)known as "framework regions," or
"FRs" ﬁ ﬂl term relfersto am no aci d
seqeférﬂ;s%% §HRing hederan rrawep%u ingluges any nrateiedsicrmipant capable of

sp‘ﬁgﬁ@&ﬁﬂitnﬁttgan Mﬁﬁéfg”l&&ﬁﬁﬂ gaw 8PS TL Jén' fb?ggﬁpwann%pmpe"

an ant’i body nol ecul e, hree ype ria
inaletys enp pwﬂela dbueghmamhapabla nﬂ snehlcﬁct‘dmcheg thpﬂumauncgﬂﬂbahn or T-

ool bemtor. Cpihit SainaT LS iR BF Shesfif BipctFe sireke "
a@i@ Rf RioMbulg steH dsatfino hbids BN&igdLSidOLEhS WhdUShAIRCIRvES

conpl enentary to the three-dimensional surface of a

sp@eﬁm@r%ﬂlmg@ﬂonaé Reuqipal eharacterinlipn g sellap seecifiqghorge of
chﬁ“}&gnﬁfcs R?\ @@Qﬁd tb gllmmf%lﬁg %ﬁldae[n anﬁ?&f@h%thc%ﬁ? ciation

tem 1 ons,

comebdit G HIE mﬂvlcﬁreﬁrabmp< 400 dM amd maalpréiefaalyrk 16 nM)
accordance wth the definitions of Kabat Sequences of

Pr otsiused Berempthgriemsgimmunplegicabbindingid tand fiammunological binding
o Aol A
imfdnadglobulét molecule and an antigen for which the immunoglobulin is specific. The
strength, or affinity of immunological binding interactions can be expressed in terms of
the dissociation constant (K4) of the interaction, wherein a smaller K, represents a greater
affinity. Inmunological binding properties of selected polypeptides are quantified using
methods well known in the art. One such method entails measuring the rates of antigen-

binding site/antigen complex formation and dissociation, wherein those rates depend on
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al . Nature 342:878-883 (1989). As used herein, the

term "epitope” includes any protein determ nant
wa@apahiss3df specific binding to an i nmunogl obub@TUSANS/019922

scFv, or a T-cell receptor. The term "epitope"

i ncludes any protein determ nant capable of specific

bi nding to an i nmunogl obulin or Tcell receptor.

thefedht QifaGioALs BhEtHAPIeR p Hﬁh@h |tie Eﬂﬁrit:y%*f trféfmﬁe%ﬁbﬁ %@geomemc
active surface groupil n s of nol ecules such as am no

paragictiss et equgy 1r§1u¢eceaﬂnauratg imbethidigetiong. Ratsebethdld fanorate
colr T A bite RAFIAT gl o Blelinefiby st biion of he

co&@hﬁlattcms Spé md‘aca.all Iratedxtfra@so@mt@ﬁtaha disodigiont {See Nature 361:186-
di ssoci ation constant is < g@ﬁeferabl < 100 nM
87 4H93Mo élihega@? af Byt Aox eqa(b’lqsrﬂle eanceliation|ed pl iparametess nefrngtated to

w0 R ts AR R i Bion et BT B bRl DRI - 1990)

Anihlisl ReyBiovient 59:d39-473 ) eAnvestibodly of theLpreghoinubition is said to
nol ecul e and an antigen for which the imunogl obulin
qucsﬁ@ﬂé birrd; te 2 G2 epitenerigian, the pauikibriyimn pindéng constant (Kq) is <1 M,

ol 0, O R AR B T e

pM, 3t Bled&iiré PPy adhey fich adriicH dafd bihdirRPds8:5/8 0k Sinfllad a8V Eknown to
afflnlty | mmunol ogi cal binding properties of selected

thosepkilepinthesrtare quantified using nmethods wel | known
in t'Ilﬂgse"jsrkhled(m?h gl 1%9@? $ ?it 1szpcg? 1BRUY Id@%{[‘[‘l \{vllt}a%ut

rates of anti gen ng s noconpl e
unduetexpesmentaton, dfia hmhell monodlbme anflbﬁd‘g&ad ﬂwadleapédiﬁmty as a

concentrations, o Iex part ner he _affinit
hugyan mpgol HP@@BEP?‘I?’nOf]}gﬁH‘VQ Rneters crn%qciwéf aHipogK gEF1L, 27Hs,
23?%"@1’ fS\C3') Bl &G id I wheRERNE Toxﬁfé} Bge%k:x‘it@ e IQﬁ‘ér from Uﬁrdlng to a

Oon rate constant'
CEBoam.l@am pdlypmﬁﬁ) I£tha hbmay moelpnhondcanbbocbalbmmg asued nompetes with

t he concen trati ctual r at f assocjatio
a hifiin GRASERAN 0%y e IgiERPER 4R 50 BEET 8 $eerdBR ST bbby the
humad hdneélofdfanfibeiy eMBbientidie tieanbetwAinbAstiedal ahtibodies bind to
paranmeters not related to afflnlty, and is equal to

the samegPisgesely red#ed sRueR tApothervguido dgteraing whethepg\ugan
mo%%clggal é}(‘\i‘l&?@ 43! ecﬁ%}lt?' B 2R0eTh %%né&%naﬂ%? 1bod§nof the invention

anti e preésent fnvention is sal
is topee lrfcubab khe Hoinmeoh rhonarldzi@Bamibiotip o€ thetimventibe with the CD3 antigen

ui | jbriu b ndi n stant (
pofSertde S MRk g A Eagivet rbr 2 dio Fien araporiges
ant oty B! t¥st€d b teMineOif ARMMImah rﬂMocﬁﬁxafrﬁﬂﬁ)Hﬂﬁgelﬁg tested is
assays such as radioligand binding assays or” sintlar

inhabitedyin itk abilty tocbind 8eCIak antiges polypeptadearlf thethiose monoclonal
killed in_t r.ec AL t.h
ey pffheforted S iRt tondf & EBs EfcticRthat g sim 7o JomctBratly
eqilvaTer, £330 RaificRihs hediodtRbnhhamtiaaEoShe Givlehibd.y as
a

Various procedures known within the art are used for the production of the

monoclonal antibodies directed against a protein such as a CD3 protein, or against
derivatives, fragments, analogs homologs or orthologs thereof. (See, e.g., Antibodies: A
Laboratory Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press

b4

Cold Spring Harbor, NY, incorporated herein by reference). Fully human antibodies are
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human nonocl onal anti body of the invention (e.g.,

nmonocl onal anti body 28FI 1, 27H5, 23Fl 0 or 15C3) by
wasmwenisasini ng whet her the former prevents the PER/US005/019922

frombinding to a CD3 anti gen pol ypeptide. If the

human nonocl onal anti body being tested conpetes with a

human nonocl onal anti body of the invention, as shown

anfidody ekt idash wiickiHedntie: fRyudnde ohu@mnhérﬁgq%%%d the heavy
anti body of the invention, then the two nonocl onal

chaipg m@b'éu@sth% ChMRs; ariseeoms hwean genes. Snefsantibodiss aresigrmed “human

L E R N

préparsdc farabmpley uﬁ@glmeq)frodehaes deseribédbelow ih Example 1. Human
pre-incubate the human nonocl onal anti bod%@of t he

manegional B bATiEnCaHee ysaprapared By using giqpp tecigigueiithyhuman B-cell
hyﬁ‘{%cﬁﬁ? b lau@@'egwgw%r aagt ;%sgt%@mb& Qg,ta%fﬂ s hﬁ}df}#gﬁﬁv

nonoc a an eing
hybideama tmlmnqhetmqirodudelﬂum IMOn@nhleEBitibddlles (ser @0k, E&d 11985 In:

bi | b I d
MONSC AN RGPS AP CANCTE e e Rt B8 Th - 5. 77:96).
HunfM rﬁbﬁ&‘i’oﬁah gitiboldfes %Hy Yeld@zbdAROmay be B ﬂﬁu&é@bf@gﬁ‘%hlﬁﬁan .

functionally equivalent, epitopic specificity
hybmdmunasdined Cotat ¢tlabdlPE3f ProedNathieadt S RISA/80: 2512@ 2030) or by

rocedures Kk wi.t.hin t.h a are
o et s U B SR BeP e Gt 26 Cor Rl g, 1985 In
M@USEIvNA LANTBSSIES A S CANSER FHERD YD AMAIER NLis§In@IP. 15196).
derivatives, fragnents, anal ogs honol ogs or orthol ogs

t heAdibodiessate pugitigd by Arlirnomindschniquessmehes affininual |

oGRS 8 00, R S TREARR LT, s o i

of remeneasdrymr Subsegjnet)y, of-aitdryativelyg ﬂleespted:xﬁo dh#igen which is the target
eantlboriq%l:‘mec les in V\/nlcgt ire oﬁgue ce of
Bisimonypeeioby 1197 4R PHIRS PSRy MM e immaBil468 oRg column to

uhgeth@laﬁﬁmne shesrid M%@w?nnﬁﬁﬂ@ﬁﬁn@aaﬁoﬁmdghﬂﬁﬁpe Puftfi€ation of

ternmed "human anti bodies hunman bodi es’
impmaneglabuliasria diseussesk fonrrxamales by B Névéklaml (@he Saientist, published by

THE SRR 1 ead TRBRy SRb TN R i A0 Bbes e

pr eeis aemtnyblmlmlfyrthe aRtiHode b tHligveritida WithRBpddt @dftector
hybri doma techniq t?‘see Kozbor, et al_., 1983 I mmunol

funggignysosps.to wzl}am(a &1 e eten(iveYaess pfithewntibedinindiretingimmune-

rel g BiE A PR TR e R BRI R g By region,

theﬁétt;yml}agvmg sgerchaie d],s;x?ﬁldle ;)Zlgd S6natibhu rmnhm’r?%lgnl @heahomodimeric
an i dy AR R dal i i YosIAon A D G pgreased

collﬂﬁtekneﬁt:ﬁfédﬁeéd ééﬁ&ﬂ%%g a&@%ﬁrb%@?%g/l deﬁt\/ceﬁm? %{/tefdéfid“{g (ADCC).

human B-cells with stein Barr rus in vitro

(Seedtason etalal. ExpiMes., 1 1wmwm&92)wn $0pe&S. Inibunol., 148:
29 FBAQ%IBWA fernatlvgiy, an an i%ody cahbe erpg?neered tgat)has dual Fc

regions and can thereby have enhanced complement lysis and ADCC capabilities. (See

Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989)).

The invention also includes Fy, Fyp, Fay' and Fupy, huCD3 fragments, single chain

huCD3 antibodies, bispecific huCD3 antibodies and heteroconjugate huCD3 antibodies.
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Anti bodies are purified by well-known techni ques, such

as affinity chromatography using protein A or protein
wW@E2008h18685 provide prinmarily the 1gG fracti on oPCT/Us20n&019922

serum Subsequently, or alternatively, the specific

antigen which is the target of the inmunogl obulin

sought, or an epitope thereof, may be i mobilized on a

col yigpet@icRMfibédied 416 ahtiBBANR (BRAEE bindRiatshBAHYitiBY for at least two

i mmunoaffinity chromatography. Purification of
diffeventaotigatsulln the preseni easeione @1 thedrnding apsciicitigs ipfor CD3. The

secloH|g %5&%?#] aé&f?? zﬁ k\'aﬁ{%einpglgi(i Adi%gaggc}ﬁ(syg a%(éq$ flace protein or
reo%p@,@))rre@eptoﬁﬁxba&)t It is desirable to nodify the

anti body of the invention wth respect to effector
f unM¢tb¢ds fepmaking bispatifin entibadies are ﬁwﬂem@e afty dineditionsfly, the

recéglg)ﬁl%%éi’)gggg id bt %Ellf %ﬁgﬂi&ﬁ& %E g il 5683 s.mf P3f two

s el ne eS| can i ntroduc
imtdmﬁoglcbmlﬁglhmy-chineﬂghycl&hﬂl pavrs) ghierd the oha heavyi chuink haee

aiefrensBe oS MRHEP A0 e VHtwE, T Dot 1983). Because of the
radéig S&thftids %nﬁlﬂggigbﬁlﬂ Hea@? %g i %I‘F]td%ﬁﬁ@,stﬁgse hybridomas

enment - nedi at ed” cel (
(quadtanias) prodepeadetential elluktlulrcaof tey ddfarsntantijodyADAE ules, 8€ evhich

on]&?é%&@ggh\facloﬂleﬁdlﬁw% sfwﬁgtufé‘z é’lilgﬁ ;ﬁ%é’g %?%Ié%étié %gr%ezgt morfecule 1s
usﬂuty%&ﬁhpmb& by aﬁirﬂ@tdhhﬁﬂé«to gh,bﬁe@sn BingEr fdcédiaés Hdisclosed

dual Fc regions and can there have enhanced

in PRPBOFRAL, pupbished 43 MaptR93e &'pbl@l Traunesker qt sbeEMB&Y Enson

| Cancer Drug Design, 3: 219-230 (1989)).
10$ﬁggﬁﬁg%ﬁﬁbb% al so includes Fv, Fab, Fat,- and F(ab )2

hu Clahtibbag waridble darhaigs with ied deshredCbiBdmgtspbcificiess
bj sHem fic huCD3 anti S)Odl es_angd heteroc j Egat e hu
(mng Yyauiigen qembiuipg Fites) g3t b Riardle imraunogloby i ceastanh dpmain

HEesD iR 'fﬁ@o&ﬂ?%rﬁﬂl? id WRE afh Rhimahod168in ﬁea@y @h&ﬁ €b&int

ntigens. present case, one of the binding
dospi cémpiising st least pait o1bg hingee CEEc amtiCHB meigions. tlhisguefeired to

hafihe Hrfl Hea Rt PonsBRE reRforAE TS St Bintnd e Bie nessary for

lightéaebinting pzaéehnng ab lcapiesie foff theaftibhe DMA s@hEodin@ide 1 N
the art. Traditionally, the reconbinant production of

immwpélebvlﬂlthwwba@. fasonsand g dgsitnd, thedmeyineglobuli light chpin, are
in Vﬁgd ie %t@gwré&olﬁ%x%rsc Qﬁﬂaél/ee cggﬁnsfé@éh Mt @ shftable host

eavy chai n$
gneni. f Far fuitber deMils of generating bizpetific, antibodiessee, for example, Suresh

?Aﬂﬁmtfdgs RSB SHeA)? DASgnt chai ns, hese

hy brA LorfS: {o%aﬂ{epsﬁﬁaacﬁrd@md% R 9!}2*7@1 1, ﬁwﬁlwrﬁcef)etween
ten different antibody nol ecul es, of whi only one

a pagrofahibatyrmeleculps @é:mengmesmd mmxmnzerm@ peteentfageaf i on
heterocfimers W rﬁ:"%rte rggov%r%ﬁ tf'aom fecombinant cell culture. The preferred interface
comprises at least a part of the CH3 region of an antibody constant domain. In this
method, one or more small amino acid side chains from the interface of the first antibody
molecule are replaced with larger side chains (e.g. tyrosine or tryptophan).

Compensatory “cavities” of identical or similar size to the large side chain(s) are created
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usual 'y acconplished by affinity chromatography steps.

Simlar procedures are disclosed in WO 93/08829,
weobsiisdeesl 13 May 1993, and in Traunecker et aPCT/UENBEN19922

J., 10:3655-3659 (1991). Antibody variabl e donai ns

with the desired binding specificities

(anti body-antigen conbining sites) can be fused to

on tHetRefLodhe Becond ahtiliddydnoiecule bg septaigslargehenihy atidide
pr ef er abl égl s with an_ i mmunogl obul in heavc}/ chain
tacg

chainmwith gma mﬁ(e&&lﬁmesqrﬁareamnp)ea&w f Ipgghanism for
f
1ncPéna§191§| reQ{_g eavy %}@roﬂﬁ%r%ér othr d:ﬁvefﬁ'ie% %ﬂ{]ﬁgdﬁc?s QRKGs

aln constant region ( cont al ni ng
hoihbéinsdré.e necessary for |ight-chain binding present in

?tmlﬁﬁéé%ég AP iRy D RAGHA LS BT AT PP o ody
nab9PsibpeRifid Hibo&ied Techii§udsTof érﬁ%tingtb@sg)emﬁc

parate expressuon vectors, and are co-Transf
antibodeesdrogw pnteioldy ftagmentsrl@ambm defarbetlun theditembtrai Fer exfample,

bisl 66 Rt o3 R pieafrel Mhinga R f5kass D br R B G spence
22¢\91: P1985) descHba R PrdreHure MHeRRE ntale 9h1ibIMREL 4ré pMeItcan() bleaved

1, the_interface between a pair of antibody nolecul es
to gengrasel @hgh fregmentst dhesg{iagmeatstanerqdaeesdainttagpresgnce of the dithiol

coxgﬁf ?{n%%lggrﬁ Sgdl\{\fﬁ‘l @Qen‘ﬁi‘{e 0 Et?i ﬁl\ﬁ l;/chnafl Elﬁfpois a%alﬁ%\%ﬁp}nteﬁ'ﬁlo ecular .

he pre erre ace conp
dispHide fofmdtioa. Tha Pbb’gfrag‘m@fts g&’neﬁméd iredl)enmmnséradalttodorrau n.

thihgpRZpHE ] R AP PCGnE BREaY T TP deavpbsays ten

recBHJ«eEx"féHlt@ t@ﬁb”-ﬁﬁb?@f&dﬂ&ﬁcﬁﬁ Witk Qﬁfcaﬁfogﬁly%ﬂhg gnd fs IQI?(Cd with an

tyrosine or tryptophan). Conpensatory “cavities'
equldwmrlaumlunmf the mHeaFalﬁf"EféB derivdtyeltafge the bespetific agghody. The

are rfac of the.secon nti body... .
bisHT B8 B S e et Ry TPl oS echl ot i eleaB i lization of
enyimid3. smal | er ones (e g. alanine or threonine). This

provi des a mechani smfor increasing the yield of the

het éydditionally.dinbr fragmeits cankedieastly seroyersd droms Eserdhangs

R S RS R K SOl oy

175QaD-225 219923 pescribe thegmdduetion ef) fulrsranimmnmeﬂslns‘p@mﬁc antibody

(e Rl oA Toe el e Separsie b reCTRAdr o B ol pas subjected
to @ﬁ‘&m Gemfidad E&Fﬂli‘n'g(in Mt @W&e‘lﬁébe@ﬁc%ﬁ@ 2)5‘ drﬂé%lgﬁkmﬁc

chem cal |inkage. Brennan et al Sci ence 2
ant@x@&ayumfegmd Wes ablptobiod ty eclisiorersipressingthe FahBR bcmtp@s and

oo e S SRS - PR Rt Peance
lyrphdches didifidt (hhman breast tumor targets.

Various techniques for making and isolating bispecific antibody fragments
directly from recombinant cell culture have also been described. For example, bispecific
antibodies have been produced using leucine zippers. Kostelny et al., J. Immunol.
148(5):1547-1553 (1992). The leucine zipper peptides from the Fos and Jun proteins
were linked to the Fab’ portions of two different antibodies by gene fusion. The antibody

. homodimers were reduced at the hinge region to form monomers and then re-oxidized to
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conpl exi ng agent sodium arsenite to stabilize vicinal
dithiols and prevent internolecul ar disulfide
wo oosatsesm. The Fab' fragnments generated are tPENUS2005/019922
converted to thionitrobenzoate (TNB) derivatives. One
of the Fab'-TNB derivatives is then reconverted to the
Fab' -thiol by reduction with nmercaptoethylamne and is
form the dntibddy heteredjthenso | This mﬁthbdtcamﬁlsb be uttiteel foFthe prddiBtion of
derivative to formthe hispecifi i bpd The
antiogy bemopnn [ o ey eaaes drepbed Bh o N bt e sProc
NaR d‘éc&cﬁ Qct $S2CH0.8£44- ber)arIab gfb\ﬁ(fledeﬂlza){féﬁﬁmve mechanism for
I'onal Iy, Fab' ag can be directly recovered
makmgrhu&zecxfmlantlhmxw fr&gmrmal lee ﬁ;ammmmmcmnprfso rarhebV)s-p}mm frartable

dofaind8/p) corbieeH o BB Sk A Pls Aot (Y ey Yk b too
shdit RPAW Pairifd1hdtResYthE 6RE dbmainih ekt Bne AR E&J%rdmgly, the Vy

fragnent was separately secreted fromE. coli
and Vb Jdemtam@ of on@fragn@mtdtre:fvmdda [pais 5tifh the gomplemem‘my Vo and Vy

doniod of apoticr THE et Tadly e b0 PP B e Aol

stritbgy for Bﬁ%lﬁgﬂﬁﬁﬁbﬂ'fc @ﬁﬁod}oﬁ@hedwwme'ﬁsé of blﬁglea:&ai‘f@vl (SFv)
as trigger the lytic act|V|ty of human cyt ot oxi
irnayaASR besnAepaTied: SReAbBT % abe . LEBOL 15 G268 (1994).
Var i I L C
ant {BafoliEe Al IS olsflon BREIARCERS oRRilul, Piripgtble
trispatifio a&tﬂkmim cah e pbeparedd duttrat bbdl. Iforunek adpbe (1991).

bi s eC|f nti bodi e ave bee r od d usi.ng | eucin
Zi p éimgp a% %qcﬁgc 1%35165 cap blp (lfl?‘f%m 3131&%@&7“ %ggtyne of

wlﬁ&ﬁ%@imaté@lﬁ tl'leelbf%te'i‘l? arfti RR QT tIRARVAIRA. WIRMatNEyFaSarshtigenic
Jun proteins were linked to the Fab' portionS of two

amd of axemnunmbl&mdn@lsmﬂy cgebmcmisnﬁmwﬁ g aanmrluﬂidynds toa

[Ser e e.reqi
iSRRI Pl o ool B bTRO R B 2. 3,
CDD3} 6f BW), GEF Srecdptoss foRIg®E R satlsas lhe/Rll!(CDM)? @‘chJIII (€D82) and

production of antibody haonpdi ners. The "di abody
ForRih&dr iy yo a%gocﬁOPwllwr Aefensegeshagismg|to themeB@xmqmmg the

}pa@l?:tﬁ‘feaf %@t% v'eﬁr}@ ﬁgc %ﬁégcﬁéﬁn&is%%@usg@ﬁ) ﬂ#e%yéﬂ@tgxgllgflnts to

ni sm maki ng bi specitic anti
cellswijok exressmrficdgrantigen. cHimgse astdxnhdsemvgess:haanngen-binding

ble d ted t i ght- [
army 364 Sp 0 HOE gt OISR boch Taflonist <500 sush as,
EGUBY DPTA| DOTRE LYIETAL hendthét ual@zaﬂm%nﬁsodm ift3P3Bt binds the
chai n. Accor di ngi@wnt he VH and VL donmi ns one

prateingntigan deseritied e father hindntisshe f@éﬂ’r‘p(ﬂ“@)re ntary VL
C\g I%ﬁ%r&oﬁgg? aglilbgﬁh% Fr%ralsfor\glqgﬁ gﬁre’ Sg?%’? e%f"tgg plf'e(genrpm H%n
Hewrsmpigfatd:anaabdnb@m cbﬁ@gfﬂﬂlﬁf&wb)cov&lentus]emﬂ antibodies. Such

ant?llorcli%lseh-asg,%i)rn exi\rlnp(les, ';\éc)an proposed to target immune system cells to unwanted
cells (U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360;
WO 92/200373; EP 03089). It is contemplated that the antibodies can be prepared in
vitro using known methods in synthetic protein chemistry, including those involving
crosslinking agents. For example, immunotoxins can be constructed using a disulfide

exchange reaction or by forming a thioether bond. Examples of suitable reagents for this
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di mers has al so been reported. See, Guber et al., J .
| mmunol . 152: 5368 (1994). Anti bodies with nore than
WO s eeNci es are contenpl ated. For exanpl e, PCT/US2005/019922
trispecific anti bodies can be prepared. Tutt et al., J
| munol . 147: 60 (1991). Exenplary bispecific
anti bodies can bind to two different epitopes, at

puxlpggesf&lcﬁae iffnoiblale HAInKAALLmetdaplobatyPinflifk AndHokO8#closed,
of the invention. Alternatively, an anti-antigenic arm

forwﬁalapleb miSo §piehUND #,674,2%1 e can be conbl ned with an

i ch s to.a tri. erln L ecu
e Be yEan QS b s CurRRloth IR & e Ypanoody
tedda% cytdddRic a@entBd¢h add tokén (fe%C,%t @z$mh@¢ally@Etive toxin of
R such as FcgRl (CD64), FcgRIl (CD32) and
@@rgq?a ngqlapiaet) oxanimgl ergin g fEements thereofledraragdioactive isotope
C LS the cell expressing the particular
afnatljlag@n ﬂggét%em fic anti bodies can al so be used to

di r Batymaticatlpxctivestgrint and Gragabits thebdofithae xpi BS6sed include
articular antjgen. These anti bodi es pqQssess an

diphtherig el AoRBding asHye Sasmens ahdiphthsna tpxin eéytpzstno& clain

(rGPRbunohat S GRYED! tin A\EHaft, Bbrin HHAiE Tndabidifea o

alphatsacos tﬁ\ld:nrnobsfotdleplptm$e dmnﬁmm prpteing] @hgztoilat@e dnieacmarproteins

s tissue fact Het er oc ate .

PE pbi, 854 BRENSK womipie i hiradtilion Fierl SR Sposaria

of fidiy:Ai8 ihtAPitor BE16RIACARDHEIRA, Qeﬁﬂétb@@d% oﬁfy@lnc@ﬁﬂ?@)?&l‘ij affl the
two covalently jOIned ant i bodi es uch anti bodies

tn@dxﬁéenqSorA] sty plradioanelidss ersryetlahle fardheprodpetiamnd
21 51 186
radj3GRh A ehinddiey MRS LS I8 N PR, b TRy

91/ QRDiatey\6X h2/anfibRRAindEcHtddB18 et hie madewitgenpdrizteolf

that the anti bodies can b pared ip vitro ng.
bifppgigRalRretsyeoup nggsla%rﬁ%chg aaﬁ‘gflacwne 3<gmyridy yldithiol)

prdg%ak@j('S@‘@Pt) hasRothiRe\(1TNIbighREShAIHEHD LRI BF Irﬁldogs%rs (such as

, 1 mmunot oxi ns can be constructed using
dingiétyll aﬂlﬂﬂl@k@ﬁ@h@,@cnmcmre Ksush abshsmmmmgylasubetra@htamhydes

(sulcﬁ a5 gl&glﬁ?lﬁ:ﬁwa%}ﬁ bﬁ %z;il cgcgcﬁ'llapeourn S uc as lfng (p taglldg rg}%e

hef@b@iuimﬁle)rmm@abﬁbﬂideﬂvmwat(momd those disclosed, for
exanple, in U S. Patent No. 676, 980. The invention

blswﬁw&mwoxlbeiwwe@m%ghﬁe@aem(ﬁus Aytokyene
2,@&?&0@9%Mtezf%h%9@£&ﬂetfﬁoﬁné ﬁ%r%&l}ﬂdg &ﬁgﬁ gL such as a
t oxin e.J., an

enzynmat| ca act | oxi n of
l,igdiﬂtlenfol-ah diditraaizeng)| &ot exanlplaral ritih immMugéetoxin@an be prepared as

desclpbRo it o) St LA O8h: Cwomold el
1-i%6tﬁ%@?ﬂfa§)b%ﬁfl @%e&?ﬁﬁetﬂﬁ@n%aﬂﬁ%ﬁehﬁ&éeﬁg Qeidi ﬁ/bt AP is an

al n, nonbinding active fragnents of dip
ex¢mpdary, chelating gent forcdoajugation of radionucleotide to the antlbody (See

W094/11026).

Those of ordinary skill in the art will recognize that a large variety of possible
moieties can be coupled to the resultant antibodies or to other molecules of the invention.

(See, for example, "Conjugate Vaccines", Contributions to Microbiology and
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(from Pseudononas aeruginosa), ricin A chain, abrin A
chai n, nodeccin A chain, alpha-sarcin, Aeurites

w0 2ndili86pt ot ei ns, di ant hi n proteins, Phytol acaPCT/US2005/019922
aneri cana proteins (PAPI, PAPIl, and PAP-S), nonordica
charantia inhibitor, curcin, crotin, sapaonaria
officinalis inhibitor, gelonin, mtogellin,

Imimasbloig¢ JOO. rCru@dﬂﬁfmyEIHew@Hﬂ(@l@) Earg’&ﬂﬂrdsb,ﬁNew York, (1989), the
trlcothec? A variety of radlon§§lldes are

entyG SPRigRIse Cht He lrmoam,t@ql BTN TS IICEh] ugat ed

t
na CORREEs EXARIREA bhy itnfce actidr hrab il e e B0
modagpales sa ﬂcmgmdhe annbmgy and/ &reloehe} nm‘letblrétumhelo mbectlve activities.
t
T ki SATEE Band SRR et hehhaRio s, fopinsimenselensbinging.
afﬁrﬁ@yﬁﬁﬁcﬁhé’hﬁ‘t@?ca(a'tlal co%kcflhﬁigbinﬁﬂ%l anq(% ??éx'aﬁ@x? 'gﬂe preferred

i m doesteérs (such as dineth active
bindstgaischoveavet cavalefit binsling Gﬂvdlynt hsudhag at a;)uevadi dﬂlmtdbgsilrect

uch. as I are d de), s-razido .co ch as
consetiSation s Bl S Rt rkPtroraion o SR e
molhied Aak e Blv@ﬂv‘eﬁﬁbr Polyvalent linking agents are useful in coupling protein
bi s- (p-di azonunbenzoyl ) - et hyl enedi am ne),

molgeulescspgh as gy @gheﬁea the psﬁém investion,ite otheamelesyles drat
exfide SRRSO IR AT DA SN Paf componpds ooy

tlnoe“stam@hﬂmdnnm fuecipimeida esterspdiisdeyanaiebgglutaraldéhyae,t a et
dla[zo %@Srﬁe:s gg@ EMZSS @2]%%8 1%}1}%%7 nghlé:ia 4 ?%3*; g%tgmlegge({ t%dbe exhaustive
of e vaHbREASREAGERub fin @b ts (MW R e drBbNrafie? TP 'eﬁérﬂpla%y of the

chel ati ng agent for conjugation of radionucl’eotid
mor¢eorampin lgonghng(@eetsvwmmemﬁ)d Linfgtgen,doun dukimvar $33:1335-2549
ar t

15t goweist & Bl el RERERE BEabeg 0310 Mgl .

Sciahiéd 133c 0378 (2987)0 Padfbieed ﬂm&eestatb @8scoibed lifthe My@MutONSee, for
(See for exarrpl e, "Conjugate Vaccines", Contributions

exq"a) lesqrrwr@ Sastcl-nraiesT Bgy 4420102081 984 dgsranbrag yse of MBS
r e dc%el{gggﬁmlhg &J ccﬁﬁlgr?lg&l eﬁklgr S%e?%l? g (}g égfée&rﬁt ﬁ@ °

5 (l39ﬂé9,edusa)bmg30sﬂod)ﬂ }rag)geﬁate(temyllhlydherdle kalybrlaﬁtyVeGbamed & an

a5 AL b Bk ey S5 ek A o

(1- Eﬁ§p§3(31dYrﬁetﬂgiahﬁh6 hRD 1)15be%dilﬂnm@ar&ﬁrbridecw SRR

chéem cal ani sns, or i nst ance “coval ent I ndi ng

sucgftfiinidylgxysarbdnylealphamethykhlpha-Ghpridyledithiodtobiene (Rimg Chem.

a r ef ndi. 1.s,, however,
CozstehtEPnfi PR TP B £ i Priteiiovea el ther
prdpiordhii @sThetmbste (BirfdeWhef. oIk #Blﬁﬁme(lﬁ)’&ilbeLngm)P

t he incorporation of external bridging
(sulfosuccinimidyl 6 [3-(2-pyridyldithio)-propianami e] hexanoate (Pierce Chem. Co.
Cat. #2165-G); and (v) sulfo-NHS (N-hydroxysulfo-succinimide: Pierce Chem. Co., Cat.
#24510) conjugated to EDC.

The linkers described above contain components that have different attributes,

thus leading to conjugates with differing physio-chemical properties. For example, sulfo-

NHS esters of alkyl carboxylates are more stable than sulfo-NHS esters of aromatic
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nmol ecul es. Many bival ent or polyvalent |inking agents

are useful in coupling protein nolecules, such as the
wanoshodses of the present invention, to otherPCT/US2005/019922

nol ecul es. For exanple, representative coupling agents

can i nclude organi c conmpounds such as thioesters,

carbodii m des, succinimde esters, diisocyanates,

cax%leﬂfe@'IQ’HS)é@@r célit@inahankenase REgsdIena ﬁﬁmﬁlfsmﬁ{s esters.
diam nes. This listing is not intended to be

Fu@hmd@tlmkerh SMPilIrentains pyterically dindsredrdisdiige bong, anfbeansform
coxglug%vrésnwghtm ?ea%gé stgl%“in Y %@g ‘R!ﬂ%]ggg( %f'g}ha%x gf tletsls1 E%agf% "thian

agen en an

otht Uhkageﬂﬁwhuselﬁﬁ dis'ﬁﬁﬁieﬂﬁﬂ@gé s¥Behyed ﬂﬁﬁ&@ﬂeﬁiltlﬂg in less conjugate
I munol ogi cal Reviews 62:185-216 (1982) and Vitetta
avgijablg. SulfedR$da pariisulapgan ey t epﬁt@pletwé garbpgipafe coppdings.

CoERERIA2ERuhes Luchiah T P By oG5y forms

estehl@shatiabd mgressaistaht tyBiFdrolysis than the carbodimide coupling reaction alone.

e The G eia poNBREIBN e 59 i RgRit Hiagh mgan ALgs gpicleotide of
geﬁtﬁhi‘egagﬁkg sr %_@%%& ot AR c@s{mﬁfa@khv&rs&u%ﬁﬂ byQidek of its

ant | an ol i gopeptide |inker.
oriarthe &ilablateldponmfszhéei' (1) 1sloet asspeiated d&eth gl 9r agPEtion of a
odi i

poég,\a?ls%eolpl ch HTEJ o(l)EuB{COBXe")ls n natu.red ?2) is operably
linkéTC© dlyxﬂhéhé'&ﬁ)zlé iy is itk Biked LA Mhruael eh(ay{ @3eé3ﬁdt‘$)éburCin

i thi o) tol uene (Pierce Chem Co.,
nafur 4s)pagdrpbia leeage sqawERRedy| - 6 [ 3- ( 2- pyrl dyI d|th| o)

pro €

o180 ARNEEARAGKFr B BefdiPent profdihof v,
rec{oﬁrb(ui.’mp RIN AL\ diithetix) origin pr somsetadeinitonsthaadf v&(th'tIElf)Cﬁ'rtue of
its eﬂg}w i Wﬁd&ﬁéé&s} eisalitedybian o ot egsociatedith proteins
folt@4R h8ur& 9) Y9t 88 ofter Fx@gmsﬂ?&n lthede@ieSsotdRRCE. %b &de BPRAMANe

contal n conponents that have different attriButes,
prattios, (Brisdkprysted byangelifeare ¢ dififerentgpédies; one#) does not occur in

@E si o-chem cal properties. For exanple, sulfo- NHS

ers of al kyl carboxylates are nore stable than

sul fTire Nrin 'GRlypeptidd" i8ussdaictdis as Hgicriettéeth tol¥eler @Shive protein,
containing linkers are ] ess soluble than sul fo-NHS

fragmentssor anglogp ef a ppmentmééqueswﬁerm Ratiys protgindragmentsy and
|
a5t S beld i e oIl SPLE0T SIGARBRh SRt with
thegmmmtmln colnpsise ﬁteatmlnﬁmtlieavy dtaimMumd@x@&&nbmimﬂ& represented by
di t.
Figuseul 1 gl B o s PR e igngimyogibpfin pfblechles

reftéden®a B3 TG Surk €DSEBOID by 4Df aso»aéposddﬂi‘i'bQ@y ﬁﬂw%hleﬁ $Srmed by
Car bodi m de coupi i Ngs (such EDC) when used

combhiations oprprisingthe bedvy-chpis, mﬁmmgbbgh@ molachies vaﬂlehgm chain
1m¥nzl§8g g Enaﬁtngl,ﬁag?ﬁceig,oslugh asskatplfagl1 ﬂgltlt c%aﬁlaign%)lgnlo o%ulm md?ecu?e% and

vice versa, as well as fragments and analogs thereof.

The term "naturally-occurring” as used herein as applied to an object refers to the
fact that an object can be found in nature. For example, a polypeptide or polynucleotide

sequence that is present in an organism (including viruses) that can be isolated from a
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The term "i sol ated pol ynucl eoti de" as used herein

shall nmean a pol ynucl eoti de of genom c, cDNA, or
WG@EYshestssx ori gin or sone conbi nati on thereof , PethiUsiv0i§19922

virtue of its origin the "isolated pol ynucl eotide” (1)

IS not associated with all or a portion of a

pol ynucl eotide in which the "isol ated pol ynucl eoti de"

I . 3 .

soliSy Rt §3ict K rofbedninRRE A i FEPEY bdndhn the abgatory
or ptherwiee is mattralbgocruriing.nat ure as part of a | arger

sequence. The term "isol at rotein' referred to
Por T (SHILIRPEEORY B SRS FLE AL PRRRTSrRUSogpnents so
deSybbAshd i aGEhaBbAbhS p&RARing AN RAfh b iB%&pfmeda@g g{mgr. A

virtue of its origin, or source of derlyatlon, t
cotitralckquende [oprstrabiyniinked)' to 8 coding sgpweudeas digated imsyshat waythat

found in, nature 2) is free of other.proteins.fro
expRE, g Sithe sedthod £ apedtinggt faniiing e BimRauole Sthcae
coR¥dlIsBqic@desky @ cell froma different species, or (4)

does not occur in nature. The term "pol ypeptide" is

usedhgderal tcoaiolseguense| as wsed heren feddre fo padymglgofide sequences

wl@éehgirg ingcesga;ggﬁggf?écﬁ g%e?e\r;(g?égglo? gxl‘cfc}] SIEOCQSQS?}}%L‘%E’%H}Q:%%%%‘}%F%SJS which

uence. pro ra

theyraee Hipated. eFhohatilee fRO¢H quapiol skeuetdes 8iffdrs eééprhd@g upon the host
pol ypepti des in accordance with the invention conprise
orgaishivRIAkaRIGS SEHhFntiokRANSRTeS BENSTA N iBICBIdg PEgyoter, ribosomal

b 3 Rt b o B Rinpon scponti i Bk P80 eh ety Wi bontrol
sedriegcrsancluds; praMotgPamhttanblriptaon teghinatien saquéetnedyThe term "control
nol ecyl es, f qr ped conbi nati ons, conprising.the heavy,
seqRAFGR” SHTAOY BHBFPAS Ao S LIA LR TROR GRS aarprosencd i
esdeATOOEPRsIoN aiB :pﬁfdéks(i‘ﬁg, afAdl6h ASo 11RRIB alldifiBhal€BRIpBnents
i mmunogl obul i n nol ecul es, and vice versa, as well as

whosepiegeiics isaviyantageygsior Bxaeple, leaiee sequenges and fusion partner
n | - g 1 " . ' h i . | i I
se%l{%ﬁééér %Ihe erfi %%Muﬁ%o?&‘es a%ffﬁtg{re(g Loe%%?lgg?e%g a'p g'rrieglﬁﬁ)gron of

jeCt rerers act can

nuclootidis bf et lekwn 0 ®xse3h &ength, pithet pibphucléotiddes or deoxynucleotides or a
cl eqtj de seqﬁgnce that_is pres in an organj sm

m DOM fg?&?r? eifher fyResyf nugleptide nThytef é‘l“i‘?‘{?ﬁ Spg pleestranded

fornd JtadyAe and which has not been intentionally
nmodi fied by man in the | aboratory or otherwise is
nat Uihaltéryn aigooneleotide refearetl ¢o herempaclatdésynatiralte décuagng, and

B ER dr LTRR Tod Th BT bRy Fiopi RRGrrialy occuring

olifotildotile liflkdgRel OlipohRTEdEded 1R APolynficieoidd shbsS SER@RTE
"operably linked" to a codin uence is ligated in

compufing aength a5200baseeersfewsr. refsée Iy eliganycleetdrsraee10 tp 60 bases
in BRI TndiP BFerGRD AL 19N3, ££T8217,3'58190t Botd'%0 bases in length,
Oligonucleotides are usually single stranded, e.g., for probes, although oligonucleotides
may be double stranded, e.g., for use in the construction of a gene mutant.
Oligonucleotides of the invention are either sense or antisense oligonucleotides.

The term "naturally occurring nucleotides" referred to herein includes
deoxyribonucleotides and ribonucleotides. The term "modified nucleotides" referred to

herein includes nucleotides with modified or substituted sugar groups and the like. The
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control sequences. The term "control sequence" as used
herein refers to pol ynucl eoti de sequences which are
woewedssmsy to effect the expression and procesBtnySmhs/019922
codi ng sequences to which they are ligated. The nature
of such control sequences differs dependi ng upon the
host organi smin prokaryotes, such control sequences
te&egyﬁgaﬁddedtiﬁg IliHﬁ}f?eQ'r R to hEfeAPRRMRES éﬂiggﬁt{&%o%i'dgiel’inkages
an ranscription term nation sequence 1A eukaryotes,
sucheasqrhabphprotbicate, ploosphabdslaqate phespharcdelaivate; onot er s
and transcription term.nation sequence. The term
Ph R B <CeH e OaRoT B et Ho T B b hogbegonmidate, and
the ik 820 g2 Tl PEARROAG ISl RSEs REEIAR1 (PO SR &@41. J. Am.
for expression and processing, and can al so’include

Chanid 50¢.d 061602 B (ARS8 % Hitein whe's Nupk dsals®Resi 16:3208411083)edos et al.

Ani Rl e SE Ry OB AR e o Rl Pdn it i Anslgaues: A
Pr4e6EAl Ap Spt 8701081T8Y Eéksmﬁ,m,qufeﬂpijﬁ%fsﬁ??r&%, Okford
| east 10 bases in length, either ribonucleotides or

Englangt {Hi7d D Stec gt al- bFS datend Noi 8d 51,510 Ghlmann laad Peyman Ghemical

' ' [ yd i nal le.. . .
R ST SRS AL A S i, s

r ef @he edini 'Beleetiwilyhybiidizid esferrad v ladrbiyi noa@b 65 ddiestatiiyind
nopdi fied nucl eotides |inked together by naturall

speseficatly oyl Bobnuglsqtides ohganuglegidssand rﬁgﬂgmen@dhﬂw%atap@@dance
i . ' | s . | ' :

o B o i O e G PR and

wabh edrefitabisythaimigomae bpwtéields amoentt Of tiete@ablo direling 10 nonspecific

l.engt h, a st preferaply 12, 13, 14, 15, 16,.17, 18, .
nuglgié s Bfig et oS Ronbsifin ioed fodishises sdutive vt dnation
contfitidns 2% kabwllif tiel driedHdefiscussed herdilP! GBARRIBS theMcPUSAd sequence
ol i gonucl eoti des may be doubl e stranded, e.g., for use

homglogndetinesthapalywieleptides, glisenueleotides, 2t fragments ebihiedexention
. 1NV, [ o en . .

a8 o6 B0 B SRS R 5l B BEA Ryt i

preferablyahdrdesig ichaogieslof a1 1wt 8%, 90%6) 2536,99%, and 100%. Two

deoxyri bonucl eoti des and fi bonucl eotjdes. The. term
aming AR FSSHCRREE PEGIOMRleE0Us if thpesia pRrtibeTgiomnlsie idsaliy between

thetiehfQictd %r\@xmpﬁpgf%ih%%o%gyﬁﬁf&g itﬁa‘t'%??ﬁl ot HBAAmHoUIRE are

and 't he I'i ke.” Theterm "ol | gohucl eoti de nkages
1dentital whed thotwesegiiencehaieatigeeddor gmminire mdtclesg. | Gapsagesither of

such as phosphor ot hi gat e h hor odi t hi oat e,
the DB aeSars Btehe D3t R P iring B&lcfing gap tengths of 5
or oS pesfered twith 2 2aés8 beBasdie hadterirad @‘.Eemativellz}l and preferably,
phosphoronm date, and the |like. See e.g., LaPlanche et

twe protgie sequsps s orgal ypeptide psences deniveddirenn tham gf at lgast Apramino

ad%]e weﬁéﬁg%rg é‘lgglfg%gé%,(a%gtﬁﬂeegmi% ﬁéé& h%{‘eig,l if th'é"j ‘fllaVe ﬁcﬁlgg%ment

score of at more than 5 (in standard deviation units) using the program ALIGN with the

mutation data matrix and a gap penalty of 6 or greater. See Dayhoff, M.O., in Atlas of
Protein Sequence and Structure, pp. 101-110 (Volume 5, National Biomediéal Research
Foundation (1972)) and Supplement 2 to this volume, pp. 1-10. The two sequences or
parts thereof are more preferably homologous if their amino acids are greater than or

equal to 50% identical when optimally aligned using the ALIGN program. The term
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Anti Cancer Drug Design 6:539 (1991); Zon et al.
A i gonucl eoti des and Anal ogues: A Practical Approach,
weEposRB61NV8 (F. Eckstein, Ed., Oxford Univer sipgr/Bsmes019922
Oxford England (1991)); Stec et al. U S. Patent No.
5,151, 510; Unl mann and Peyman Chem cal Reviews 90: 543
(1990). An oligonucleotide can include a | abel for
" i v |E b q " . | :
copEpps 0%is o LRI LE %0 ot £ bR L iEda ok i homfgeons
(i.espe idehtical) hot strictig.evélatipmardy existed)as allairiagontion el ieesnce
and fragnments thereof in accordance with the invention
po]gf@??ésqt}dg?éﬁgumﬁrqral?a? é ppgvpﬁ%feaeau%ﬁ & @Ffﬂ%ﬁgo fsdpnce
pol&tidiseaiicned) BIbnAEBSHRA] the At cBALIMMATY %8 is used herein
appreci abl e amounts of detectable binding to
to mearsihetiht icomplesientary aesjudsce isthgmobigpintpenibyr aqpmton bHnseference

be. used t hi. el ect | i di zat |
polSBieirdidsREdureBe ki fbi e pidreltdr et iRzaG
corkRPpeRdl th ¥ refeihcB veduehée '8TA TA € CAMER COnpRFNIRAY tO8 tBRAce

t he pollynucl eoti des, oligonucleotides, and fragnments
seqyeneeh & TAUANRt i on and a nucl ei ¢ acid sequence of

i nt P t % and nmore typical.ly. with

or et B Sfoin, chis e -8R TS actEiibe BOG AN icRGnbafiypeh o
or 9bfé pdIHiaclevtide dOBMno ol RYudiRed CrelerRREBIRGG&R G MEomparison

.honpl ogous if there is a partial or conplete identity

w eequense idealif) e rRegssntags f gsauppaeddendity?, padiTubepntial
; S Al 9 : &A1 ' ' ti.cal
R o T oenat bt il S BenBt e BalE ol Biuence
corpusofi iameferanke sequenteheay bwa sugerfadarder saygena fdredimple, as a

are all [ fm zing matchin ap lengths of 5 or
scapisgy 3t B1E{enpl A i Erfhegrencesbonar Agesshce hstng of may
cotpi@ded doRiibletblcDNABF potR| skqinbe. PGEARAIRR laYefetdifee BERERILTS at least

sequences (or pol ypeptide sequences derived from them

18 prclegtides g5 b aminapdidrondensdly frequenthatiyast2entmdentidesy o amino
as. thi s termd N, f t .have .an .al i.gngent
B RINE RN YRR
polysudigptides opamimoaiidilelGiced iy tdvh (Ntahprive LRy@enta(fé. Xa
BT TN T
the 4R nchBc1dd0 L(H%_’d;?% %aywﬁﬁhé}%lnpﬁggﬁf?%u%ﬁée i§ @iverkent between the

Foundat i on )) “and Suppl enment to this volune,
twpelytucl@tidehier ammosielfisequamsesy sequantesconiparisafs twtecamwe (or

moPHhctE e e PR B T trasd e demiliFinR Seientien oo M bfzoutes
oveét sl "aembhi@soflwitlibwr Raidait fy Ahe cérapart tetal ﬁ%&% df sdqendeS

. Used herei'n to nean that a pol ynucl eoti de sequence is
SINRlgRBY- oy Oemparisen window'gahused eteim gefersttp jacongeptual segment of at
[ ut i [ ) L] .or tion of a .

o B RIS S SOl B bl R PR, ctori

seqoencee phiinkeacié geypene may belesmpated tol Dreferémie8eQEMCe of at least 18
pol ypepti de sequence. In contradistinction, the term
contighan iekotides ot Qaming agidsqqprpees #nd wherein the portion of the

polynucleotide sequence in the comparison window may comprise additions, deletions,
substitutions, and the like (i.e., gaps) of 20 percent or less as compared to the réference
sequence (which does not comprise additions or deletions) for optimal alignment of the

two sequences. Optimal alignment of sequences for aligning a comparison window may
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to mean that the conplenmentary sequence i s honol ogous

to all or a portion of a reference pol ynucl eoti de
weemaemsses For illustration, the nucl eoti de SepPUBETS®05/019922

"TATAC' corresponds to a reference sequence "TATAC'

and is conplementary to a reference sequence " GIATA".

The following terms are used to describe the sequence

r r :
be EENAEA A JhE e Db} Mo lhnl Tl Emfl P Y R e appl. Mt
2:482q &) lgouhe\lmnﬂmgy ali gan'ﬂmeai gmthnharfﬂ\ﬂ deglemahpad GéaisaB ¢. Mol.

.0of sequ dentity", and .’ subst identity". A
Biol, 4¥4F5HCH0L 0 aﬁmf@rch. for simlarfRghe Séﬁ%@w@oﬁlwaa Proc.
N2PRALSd. 'SQl. (8. SRY$3L124 G OFFRI! S Qtn térf‘zf &ifPletmen

Ic%desg gg seq of a Iqar er yzequ@ncee P %ﬁHﬁQ&ﬁhese

al@nﬂn‘gm(é}AP CBE&TRIEFI, FASEAQW TENATAr lngthISEmslarG:emegcwaare

Paigfhed BREIET St il T irai D Bl S Gerbs TR it Mis),

GeAbwbZ8Sdr M VieedrashrivdRSpatkadis mspuﬁﬁéc%nl dhd tﬁé‘BEJﬂ alignment
frequently at | east 24 nucleotides or am no acid %ﬂm

(i-q. erngtlhng irthe bighest parcentege of i@neloey emruthi@gmmarzsen mduw)
e bl R B & A0 e LE0L ! de5 Orea (1

uences nay eac tonprise a sequence (i.e.,

a pahtitem 'séquchee Rieftlye hteapOihdNwe Rymeotite 8fMmmodcid
sequence) that is simlar between the two nol ecul es,

seqyisaces 2Te Waytial i on apieotide-by-nelsgtidrer repigue-py-residue basis)
ovél the E&ﬁ i8R WARESW | The {AR "ggxlcéfxﬁﬂgé @f%%glge%%e ?t{en {\;g')' r?%’((:)arlculated

aci d uences, seguence conparisons between
byrcomp)mmg)t\mmptmalbxraéi ghydsaabhoes pecxfthe it olow o oo Bt is org
sequences of th nol ecul Q "C ar.i.son
e HPGtR oF BB PP g 2 OB T B! PEGUAG] BRoe (2. A, T,
C, SEWENG 8r felsilluk BEédrY in ¥dth §&{ﬁl€ﬁ<!és 3O Dield m@ Anbe ASE HeeRed
hérein, refers to a conceptual segnment of at I|east 18
pogitipns, gwhgg theauader démptwbed pentisonsoydheteital mumberief positions in
n I I ot uen I
OISR PR AR N0 ST DA afl b Sty by 0 po vield
thd pacdntak8 of sdijuegeeadentityc Thotertie Ssub&taﬁtlﬂrmefmuﬁtasdxsed herein
sequences and wherejn the portion of the

depRies heharassrisie o5 g pabRBdeqtiflegs @mirmprid setynes, Hlsteimty
poﬁiﬂEBE(‘)tftﬁ: A4eiitd 9‘?& o?ﬂghsés'a%e enﬁé’ﬁx% hds 4t 1 QR8s ngé} ngg@%lence

e (1.e., gaps , percent or ess as co
iddntie', pﬁfﬁablly@elessicﬁﬁhn% pewlentiequoes ldﬂn’tlt)c onype uselly at least 99
ons) for optim nment of the

R R A S A R
wirddveBf &tdeddt CORRASItRIRTG MMIWi@loﬁ@ TEldaERE, (Wér hhﬁndow of at

| ocal honol ogy al gorithmof Smth d Waterman Adv.

leanidd-48 nealeptide (&éé apin®agid) pagitions, ‘ﬁl@nmné@q/pqmjagmftsequence
Bi ol
a3 shig st b BERITRE wRIE S Suneq it srdhsoupigh my

indR&dRr delutioas or dddmmars whii€lttotal 20 percent or less of the reference sequence

over the comparison window. The reference sequence may be a subset of a larger
sequence.
As used herein, the twenty conventional amino acids and their abbreviations

follow conventional usage. See Immunology - A Synthesis (2nd Edition, E.S. Golub and

DR Gren, Eds., Sinauer Associates, Sunderland7 Mass. (1991)). Stereoisomers (e.g., D-
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Natl. Acad. Sci. (U S.A ) 85:2444 (1988), by

conputerized i nplenentations of these al gorithns (GAP,
WBESTHISE3S FASTA, and TFASTA in the W sconsi n GeUBEUSIS5/019922

Sof t ware Package Rel ease 7.0, (Genetics Conputer

G oup, 575 Science Dr., Mdison, Ws.), Geneworks, or

MacVect or software packages), or by inspection, and

amﬁtn) cl?c?sﬁ tof ﬁxe ﬁgﬁgr&gp@nﬁggaleaﬂrﬁﬁ{ﬁ laélhp gmhﬁultali] grnﬂog%?qsl\s;such as o-,

per cen e cdnmparrson wn
a- mﬂﬁha&&ﬁmmio fabils VIl SmiRS AWRHLS lactic 5@1&1 efidesther UABorveh#idnal
‘sequence identity" means that f wo pol ynucl eoti de or
amag mdsamasdals@m syitpbls compongels 1f¢rqm>ﬂyr(eptld,es of ghte present invention.

eSS L8 oG8 TR Bl

SRS 5 L 0 0 T e e

foranimethioniie, 3-dedtRylhistiding, 3-hedrouyihsine,af- Npmstlhtylaﬁglﬁmal and other
whi ch  t he | dent| cal nucleic acid base C
singtlar gmggpo 3opdspnd ipanQiasddsye gurds hwﬁr%wqqhg@qd@meesolmpude

ol R AT e S LAt A
righthand dioetsionis the earborpaerimnal dwectdnmnr( accardandehwithvstankdand usage
rE) and nmultiplying the result by 100 to yield the

an% EMi%ye of sequence identity. The ternms

' sukghadty, @hlehsdéi‘i%iffeﬁ otiRewits aflc NEhehD erﬂ?Mr?g?e—astranded

characteristic a pol ynucl eotide or am no acid
polyeyclentisis, seqshmp@a ln then® epdtherlefhandtdingetiay ofatviuhle-sxanded
po RS RS P B e s e 051 A RETGEEE 5 03
addieib® 6Mass&a AL &ahﬂﬁ@td it Yefelt®d © ddShdranéciaptidnedifdcti®®sequence
percent sequence identity as conpared to a reference

regé@w@ﬁb%%‘{fe prapdcgivingrthe samaaquenseds thaRINSpd wigeh are 5' to the
' M Rt
5' QUL RINA (B0 AR B3 s st UET scudh boghons on
thegdoNAtstrand havihg thei samelsequrace enthaGNdhnd etjichrace3'itd éret 3' eyd of
[ | cul ated b ar |, e referencge sequence to
b PR TRTR Ee Rt Rge | RTBHE D SPBERTRG or addi ti ons
whl AR abphicd to%@l;@)@fyﬁ&é&t th@ terh©S8bintiall Rich8fye hRARSthat two peptide
sequence over the cogarl son wi ndow. The reference

se@émfénwhenmlrmﬁélyaahgu suclots by tha prpgrame Gy BESEF lhisshg
deﬁﬁ{) %égs ?s E%@%ﬁﬁg&?gg {Q/lIeCﬁr;&r}s%{;] ei%% gfa%nﬁ‘&' gfsefe%\ﬂy ap I%ast 90

peﬂcafmmqﬂeﬁgg/ 1dem@ty35(1md'mfe$atﬂ)2 adleksd 05 IpementEe{fz,lenGe ideltiBfand most
Gren, Eds., Sinauer Assoc:| ates, Sunderl and7 Mass.
pre{%@lz)a} lead; 99 neriebsRINENSEAIRNILY-Darri no aci ds) of t he

EFe)fer%Gl@er%Qfde g@%né‘ﬁg \Dﬁic GledRn idéRR éldff?\%\kbg%ﬂfkr% {v8%mino
suc as a- stltute am no acl am no
acidsitloitifutionst i ¢ aci d, and ot her unconventi onal

Conservative amino acid substitutions refer to the interchangeability of residues
having similar side chains. For example, a group of amino acids having aliphatic side
chains is glycine, alanine, valine, leucine, and isoleucine; a group of amino acids having
aliphatic-hydroxyl side chains is serine and threonine; a group of amino acids having
amide- containing side chains is asparagine and glutamine; a group of amino acids having

aromatic side chains is phenylalanine, tyrosine, and tryptophan; a group of amino acids
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am no acids may al so be suitable conponents for

pol ypepti des of the present invention. Exanples of
wazmwenssst i onal am no aci ds include: 4 hydroxyptoiU$aes/019922

g- car boxygl utamate, e-N, N, N-trinmethyllysine, e

-N-acetyl | ysine, O- phosphoserine N- acetyl serine,

Nf or nyl et hi oni ne, 3-net hyl hi stidi ne, 5-hydroxylysine,
haPindba8E Gyk @BQhQisrlﬁsmca%ﬁ%Jgﬁg Shnd$hiftldidk. aﬂ&fh%fb@cdf%]iﬁ@gcids

i mno acid oxypro h
hayiog pplfipt comtanotgdidechaisasicysteing and mhﬂéudrmﬁd Href¢rred conservative

bbb RR B 1 LR Bt o v
lydufé ﬁ?ﬁﬁ’ﬁéﬂ amﬁﬁleWahhe , AL dspasid @n@&@baﬁcgngeeglhtaﬁﬁne

arly, unless speC|f|ed ot herw se ef t hand
end Aesrdlsquﬁﬁdéwrm,rrmndrewarp@pyhmhe mnmaoybmems of mubodles

or Wi A B5% A28 Eph Rl FRLRERLET M s
invehtb Qﬁ'évl@iihg tH Qhed\l'afrﬁﬁbhﬂﬁi tBé afidoacl sedéhickin®dintain at least 75%,
nascent RNA transcri Qts is referred to as the

mare prederablyat st 0% A0 95%e gud Arost prefiraiy 98%- tln parbipalar,

h
coReE e 14 R S SRR et DRI 0 lhons
th(rseﬂmt takd plave aathinp $dmityaof anmo eoide stiat aﬁaaﬁlaearanﬁ thiedodidd\chains.

trand h vi ng the same sequence. as the RNA
Geaﬁtacaﬁlw e%ﬁénsno #3ds #7& Bgneralhydiypdedy qtoémﬂteﬁa% gqifligramino
aciat srera@{,ﬁm@%mt&ng& (9 9&4}@%%%&&%@25& R, argf eamhaﬁg 3)

to polypeptides, the'term "substant | ty" neans
non-patar tanmnqo@pxis ate abenpa,e‘mims,, levding; isdericime, tn;ohab,u ]lennyialamne

uch as the pr a GAR o BESTFI T.usin

meH g pilop g, A3, Patiel rBlsr Bt i BGRE Sbaragine,
ghit&lfint] dysteind SdrReaidkeonate, tyeasihe. %ﬂ@&@iﬂﬁﬁﬂﬁﬁ%ﬁis include

identity, nore prefer abl y at_ | east 95 .percent sequence
argigBeasparaginp@spdtate, ghumingpglptamats, higtidingglysiae cssripe, and

r

(hrEGHEHE TPR ERHcbe aptThd a6iag Hlcude ot By RARL R i,
meshibsine tphenylaknin€ppro Bne; a:typw@hamtymsme ladd salixset iQthed famslies of

refer,t.o e.'nterch eahilit resi.dye ing. .. .
amgi s ineE 1 e @ ABPOTBR el ot 165 HRbS e oY family; )
asp'%@dg‘i#ﬁe ARVg I mre, R’Eﬁ!h' dre ﬁieqa%n@@ é‘dnﬁ&nh% {15! (#8) alanine, valine,

al ani ne, valine, |eucine, and isoleucine; a group of
leugivierspd awﬂqi@lmawhwg azg thp Ialaplnatwrfymrlwxmd (sv)dndaenyidamge,u tgyptophan,

t oni_ne r. m.no..aci ds

and o, SoHL otk ARG SRS LRl R o o TR B e € Shpectthat
an ffoliit@iicpRicerfierg o@d feudineanitn an B61ed6ind Y Vilthepsiaphitste Wit

chai ns i s phenyl al anjne, tyrosine, and tryptophan; a
gluamale, hreQmNgaVities SRSy PTRSIRAEY tequcal@e@tway iap amyro acid with a

str%ééﬁ‘g@? rel e bRifPaci PRI RotHabv 8 h B oriHfcPorP i@ B e @IIBI'H]S)CI'tIeS of

the resulting molecule, especially if the replacement does not involve an amino acid

within a framework site. Whether an amino acid change results in a functional peptide
can readily be determined by assaying the specific activity of the polypeptide derivative.
Assays are described in detail herein. Fragments or analogs of antibodies or
immunoglobulin molecules can be readily prepared by those of ordinary skill in the art.

Preferred amino- and carboxy-termini of fragments or analogs occur near boundaries of
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havi ng sul fur- containing side chains is cysteine and
nmet hi oni ne. Preferred conservative am no acids
WG amstigess i on groups are: valine-1euci ne-i sol eRECT/II®2005/019922
phenyl al ani ne-tyrosi ne, |ysine-arginine, alanine
valine, glutamc- aspartic, and asparagine-gl utam ne.
As di scussed herein, mnor variations in the am no
Mﬁ?ﬂal%ﬁ%ﬁﬁc %%rugalrﬁ%}i Sﬁal(agniamg %le Q&lﬂhﬁgdb comparison
ecul'es are contenp ated el ng enconpassed % TRY
of freemelebtidearelion amino peidvseqlienge ddtato putdicwaprarictang séguence

a5 RN B0 oS sy

mo%?s/er ﬁredleéatgr&einaaonf&&aﬁﬁx a&halnﬁ AMbARr ffdtfler proteins of known
rep acenents are cont en‘p ated. Conservative

stru@meaméxfm farstian e Mdtlosls to hhntnfyaketept seqeeneies thiahfodd ingora kyown

f ds. t hat t.ed th
oo R RC i pli s Ko Bedice iy Sgmesaiips (i) oThus, the
foregdifRg badthple€demdrklraRGhatithos ¥ | guauqﬁ 't}ﬂ.sariaéaﬁ ré&iaiZedbfuence
glutamate; (2) basic am no acids are |ysine, "arginine,

mmf%mdﬁwmqlwnﬁxmlﬂmsahatamm usedl tsdefing stetral end functional
doﬁ’&t' ’ﬁ?acco? {;é‘%nth'tﬁ% n%'x&io?le proline, phenylal ani ne,

oni ne, and (4) uncharged pol ar am no

aci Osefared @’n&‘@l a0 suastilﬁﬁ(ﬁg;l ai€thogd Whﬁl’ﬂ (19 reduy 6 bisceRibility to
seri ne, threonine, , rosi ne, The hydrophilic_am no

profeqlysds, .(%}:qeew‘ee %‘Piﬁpﬂ by toaxidationi @é alt%rsbgs@ém&a%‘uuty for forming
prcE%]l ﬂ';ges E:P'gfrngb |efihiidd AGd (Agy gﬁe‘?o g{%ﬁgg%the?nd

reon I c arfi no
phgdlmhﬂm,cabtyxsﬂuactmm,al pmpbnﬁas:ofmxph laealogs) eAnalegsivan inahede various

henyl al ani ne, pral t.r ypt ophan, i ne and
i e SR oS ChanaEe phfy oG 2 S i, For example,
smgl%rdr Wu1APR ahlihe el @@bsum;oﬁb (prERradbRECHsEN B fnidy dERXY
am|ly; (ii ne and gl utani ne, which are the

sut&m@n%)m %mf’r‘xﬁé’? ngturally; Dc)cuanmeq@enoe &btiefezably in the portion
d h
of {!h% &I%?)&%p{i‘& Isci\ﬁl% ﬁ%ﬁdgﬁljallnémnﬁlg%r F% eleg arpco%Eaﬁfé

coﬂsymem eminthicidhsubsttutibee stioutdidtisabdtai ally chzﬁ@e texarieheal
i S reag%nabl e to expect that an isol ated
ch%ﬁﬁ?fa%léﬁe thegarent peqyendsde.gi replacemsst ammorsidihoyid najgend to

break a 3RREHARbEcud fn!'lh@ Q]eh'tts% e, oF didMit UM Bhségondar%

serine, or a siml af repl acenent of an am acl
strectuye thes charattenizesshapaentaayuence)c ifkawiplds of att-rhmlzad polypeptide

' t the b t ft
sedPBetY o i Al e Bt s BrotBRe BB m e ndrolsgue
Prifi€iblek (i gtord (EdaTWNH. ®FedethatianbliConihahy aNBWdik £1988));
Whet her an am no acid change results in a functional

Intppdpetieretodipteiodianatyre k6. Beandemandeld Bgoza,seslay GagandhRublishing,
Jif it
NeRESNGY 35 0h Aol i BEIORRRE AR RS e,

I'n detail r'éin. rag
an alrhg raemlf"pal}tpieptmﬁ fepnoent'| asraseddrofatiens 100 potypeptidEmat has an

amgq%tt[egr%glaf a%/n Jr%gr%ro)ecg-tgr%/mrtlaq %glgtlglﬁ b%{ (vjvlhgraert € rselirllallrlunlg QmEnI?:)ea01d
sequence is identical to the corresponding positions in the naturally-occurring sequence
deduced, for example, from a full length cDNA sequence. Fragments typically are at
least 5, 6, 8 or 10 amino acids long, preferably at least 14 amino acids long' more

preferably at least 20 amino acids long, usually at least 50 amino acids long, and even
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Preferred am no- and carboxy-term ni of fragnents or

anal ogs occur near boundaries of functional domains.
waeoaatsssal and functional domai ns can be i dene@T/Usmoig19922

conpari son of the nucleotide and/or am no acid

sequence data to public or proprietary sequence

dat abases Preferably, conmputerized conparison nethods
mof¥ refB8fly bPLhoBnio AL RAEC THR tdrk™ aRhloR RAEH Blrein refers to

protein ormatlon omal n at occur Tn ot
polp'pqﬁﬂilemwhfdh drercompssedwd asegmentef ar lefist 26 taimimo aditd thatlisas

gl tlf rote.ln euncsthat old into ,a known
subifgoiial el s Reifion of & AFOH-Ed QMERQ FRIAEaUEheR BIByhigh has at least
one?’Sir BE Q1R %ﬁﬂ)eﬂﬂegg(]l) spe-Em{Sbm&lhg td @D@Q%d’ég sﬁ%’f@)ﬁlﬁﬁlng

denonstrate that those of skil the art
condemign(b) ebtshe)qtspéﬂg@k ammfrsatfaﬁm énndmg, @r (13) abdrtyan mhibio@B3-
%1@}/1 ‘3@‘ to dev trulit;{ ctlonal
eXIHS%H i NE By Hé%%re‘“w“{% Wécﬁ ‘?ﬂ’i‘ € r@P P%Sr ¢ougprise a
corBhvaRvéshhoSieRBdubktitution Boradgitibh es aelmrgmltﬁ rebpdcB RGBS
susceptibility to proteolysis, (2) reduce
natgmlaemqumng %eﬁu@@eo m&gis ctmnca(lly)ar aittleast BY ampinegacids long,

o036 S0 ISR B4 en

natni‘aylgrmwmhmglpempepﬁdef unctional properties of such
anal %%&9 Anal ogs can include various nuteins of a

seqfepiide agpkees S FRHIRALY paecin b Rhagmaqeura dndyspy jaggon-peptide

e
dni3 SHEAORertEOinaRIATP L PaR hEpIAY pLiRler THEL A fithon-
pemidesbmpotndars termed "peptiimaaimatics her "pegtidoalimgticsdc Fauchiersg J.

A IDRRIES, HERGLRIRR Lsoer i Frcrasy AT oAU PO e er o

J. Mie€® @61, 8811279 (FUB7NOS@H bnfpdadd drbbheR dshpsed Wil the aid of
substanti al | y change the structural characteristics of

compreerizadaneleaafian mge ngtldeanmqﬂcaélmemstrmﬁumilymmdar to
the%&g %llgg{s%ﬂelﬁ 1{d s ?sr i3 &iuc%;I e@\? 9#1 xzt eti&%rra]. U] 1c or

pro@hyluctiwf&ct h@énemlay @epteddxmeﬁ:nbhﬁe p&uaniallseﬁﬂmae)a paradl gm
i zed pol ypepti de secondary and

Ex f Y
po%?andsﬁfﬁ 2% P@%#@gﬁéa‘%gwma li propsriyt gipharmacological
act%:&ﬁ%w £ A}@llbs&y IR hivel die 'op hfdze é%gﬁ%ﬂk% opfonally

Freeman and Conpany, New York
replaced byladinkage setecrddram ﬂl&romccmsstl(lg:of Br €HdNH-4~rCH:S-, --CH,-

CHESS5 i VAR LB e IS o .

mefHods WRTlRnoRaliY BRHr. c@ysfdimaﬁmsstmﬁﬁmwe berdtdlarhBbRCREs of a
to a polypeptide that has an ami no term nal and/or

consgniys igaueRea i P Riamena asid offhe supe hpe(#g. Pelysingimplace of L-
1ysg1ggﬁgy BELLPBULADER e spa%m 3ehlied. InblGSR doRSPARG Bbrides

ons 1 n e nat ur al urrirng sequence
cothpriisigxa anisensufs sequeacd od 4 sdbeﬁagﬁeﬂly(lﬁ%%lcﬁ%wsm&s sequence
ragments typically ar
vanFatlo% may be ge%grat % byymethods%om in the art (Rizo and Gierasch Ann. Rev.
Biochem. 61:387 (1992)); for example, by adding internal cysteine residues capable of

forming intramolecular disulfide bridges which cyclize the peptide.
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| east 5, 6, 8 or 10 am no acids long, preferably at

| east 14 am no acids long' nore preferably at |east 20
wamonmisasi ds | ong, usually at |east 50 am no aRiCTIES2005/019922

| ong, and evennore preferably at |east 70 am no acids

| ong. The term "anal og" as used herein refers to

pol ypepti des which are conprised of a segnent of at

I ea 0w A L . Ci
" panefemP g Gl Nl o ol eRlA Bhmb GG bitalyPe of
cheragabtonhmasds, arbgologicaleadrombeeilegorzmapenttirasde fidm biological
s%%gi fic binding to CD3, under suitable binding
mad;. ?'ti ons, (2) ability to block appropriate CD3
bi Ny Nged BErefn3thedbinkd Uibel'Oor "MbeRidl rdf3 10 SEBERRAAD S a
cell growth in vitro or in vivo. Typically,
defpolahlsaparkere e.gn &y syeorpaatien sin mdpdabsted\eating ecidwir anachaiett to a
ubstituti.on (or.addition or,.deletjion) w,th respect to . .
popibgbtida dfmicty! Boidis Ml G B il b RrsY eVidE R suppaviin
coftafhiid a H8@8icerOmaken6r aLlyahsti¢ 8RtlityRhAcah 8B¥tedted b§dplical or
50 amno acids long or |longer, and can often be a3

calogimytrismgthpds)| In eerépim sifizatigns|the/label onmarkey cpo hlsp dp theatepeutic.

P. i : d.in_.the .

VAR iofe L AP AP INER o I3 Eaptdleh ooy the ar anc
mz@:}hmse?.i ESamplfaé ofjabils fqir énbl}(pﬁptidﬁs inté&@det, Btmirahgt BaREd @Cthe
ese pes of nonpepti de conpou re ter "p [
follgwing; radioisgiopep erfaiognclies (@& HerGo iy %s, W, 99;&93%,0[%1,

131 : 1 ] 0] di T .
0 B 45428, 20, ol A, SR g e
(e.£.188r83radiSh pbros slaps predactosadasé, thei fetse cdlkqdad phivsphatdse),

e P S SR Lot vy
sedon@argREpUrict 8d.4.Y leusiat dipppepiit Q8entRY, DARIikS §itks O REOHAGH

an equi val ent therapeutic or prophylactic effect.

anigegiligsametal bisdig dogrringe epitepedags)-s iy somasmalyadjments; 1nkels are
i K i i.de that h
au B SHAT} RUIBHLES chin1q reBuRRPBER! (s bFfan02 TR term

"plsarmiacasichlugan amlngiedysedhereinasfersada ohemival eorppdindds

|l i nkages optiqnally replac by a.linkage sel ected
compBON PP 5 90 Ml e des e erahedigAdieet When progsly adpinistered
to dpafiede- + -CHCH-(cis and trans), -COCH 2- |,

CEI(O—DCHZ- , and -CH2SO--, by nethods well known in

t he Qther chgpsstryrtenmschesein ote used acnording tmeonyentimrabusage fwthe art,

aci ds.of. .a GONSEASUS S nce w a.D-am no i d of
o Bfunird o, R EOR BT BUGRRERI Y hefiich Jemoy g0kt Sty
MdBrawsKEill, San Pemeisad g 9go))e stabl e peptides. In addition,

const r ai ned geptides conprising a consensus sequence

or dhs{assy ‘BRtncpiastc agant| isasedlineinie referde @genis that have the

R - R B4 o R TR H AR B8 8% human,
paftionlaely anpdlignatity candfons) lesibrrsnah acy sir€inbmal 8¢dmkE Symphoma, or

apabl e of . . .
leu er’:r)l?a. Inh1%£t10n of metastasis is frequently a property of antineoplastic agents.

As used herein, "substantially pure" means an object species is the predominant
species present (i.e., on a molar basis it is more abundant than any other individual

species in the composition), and preferably a substantially purified fraction is a
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formng intranol ecul ar disulfide bridges which cyclize

the peptide. The term "agent” is used herein to denote
wa@2mhemsesnl conpound, a m xture of chem cal com@EDUSZISS/019922

a biol ogical macronol ecule, or an extract nmade from

bi ol ogi cal materials. As used herein, the terns

"l abel ™ or "labeled" refers to incorporation of a

coflB4 it R freliPh € Sbjcotpcjes hnprleO pPRARLLAR 50 pefbent (on a uolar
bag) dfiatitmatyémelecded spscithpiesaman be detected by marked
avi streptavidin cont ai ni a fluorescent
o kisnefly o spaar RS Gotmg et VL rauisa e tea gt 80
pex‘é@ﬁt'oq'%ll Iﬂa{cr&ﬁbl‘éédlﬁﬁestp%lgsr ﬁ%&éﬁ@ tSthe cbﬂlp@ﬁh%ﬁ'xﬁ‘ore preferably more

situations, the ker can al so
thwhboatrﬁﬁjl%,l 9@%,\95%, eng 99(%t IM:QES pufferablyetherndj qwokgepmpns pledied to

are_known i rt and be ..
essBlin) PooaRisF e ffarhingoy B1Es cahop{iie BiesBLin e Foriositam by
corVefitiOni] dbleblidreflethBds) wWiRrdi@ i sﬁ%ﬂ‘ibﬁh&@%ﬁ@ﬁ@al@rof a single
radi onuclides (e.g., 3H, 14C, 15N, 35S, 90Y, 99Tc, 111
magFpmojo@ylar SII!‘EPNS) f1uorescent |abels (e g., FITC

rho na ic | abels
%g]t%%r%aclgr ad Ea%ee}}u%{%?’oa% ?e}m | dase,
I yc .I ' I um nescent,

Sohp et He epi t opes

rec nf vb sééondar eport | euci ne
Zi p%%e Cfﬁ? 0 ﬁ)@aﬁ &higspsrat .%@mgfee by IW@W%VIC mice
capaBlé Mbﬁ%mgﬁ’&lw h@hﬁﬁéﬂ?ﬂo@l@gf&'eg ExaﬁBlet BP Ard %@ﬁﬂuCﬂj‘antlbody

sone enbodi ments, | abels are attached spacer arms
is ggheragad; fleXaIeD]gt bnscqmenma@odgMHCDélanQbm mroduced by a

trarl?slbggrglrcﬁngc?ugl ﬁseF ['n nggq%ﬁg?h%éﬁtg; h@ﬁ%ﬁﬁﬁd} zg}nbod)l/'I % devgloped,

foreaampki ﬁslﬁgpmeamp&yqﬁethmﬂsugimbd@@s E@dalhﬂxgromehumﬁa
ef fect _when gerl adm nistered to a patient. O he

SeqRRGES s SRgh mr%‘ pietre el Lo vwinga dhest wrai lﬁgW982/01047 and USS.
v f
Pl R 632 | ADF IGTHS Kool Bt oBidrarc By REIRLL it Horbidh. o
corEUinatoldeﬂa'aPyHiﬂ ﬂhagé%aanryﬂiganandmn Paird Gﬂﬁgl)t .and heavtyathains are
antlneopl stlca IS %&gf’ torefer to

screenef psing g *Hzf\‘iée "?aﬂﬁf:ot“ir pemengs thepafni t i ng
a dguRiARHEBH iRludes AEKIRTYS tdprodficea H@@Bk AMMIAY 7 dPHo&Rs
particularly a malignant (cancerous) |esion, such as a

whergicatrieashonesserofthe progesstioetadesgmniuniding &ranggehichiari-buman

L T e —

chamu (v} ofmhmsenagexﬁbn@phurﬁ@emml h#vettieen pisaledrhuitbatt incapable of
species present (i.e., on a nolar, basis it is nore
thed%??dl&ﬁmelﬁtﬁﬁ‘ﬂf‘%ﬁ‘)ﬁo SeEpfarte iggps\engeding immunoglobulins in response to

an antigen. In addition, at least one human heavy chain locus and at least one human
light chain locus have been stably transfected into the animal. Thus, in response to an
administered antigen, the human loci rearrange to provide genes encoding human
variable regions immunospecific for the antigen. Upon immunization, therefore, the
xenomouse produces B-cells that secrete fully human immunoglobulins.

A variety of techniques are well-known in the art for producing xenogenic non-
human animals. For example, see U.S. Pat. No. 6,075,181 and No. 6,150,584. By one
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species in the conposition), and preferably a

substantially purified fraction is aconposition
wob@sa18833 he obj ect species conprises at | eastPebusio05019922

percent (on a nolar basis) of all macronol ecul ar

species present. Cenerally, a substantially pure

conposition vvi [ corrpri se nore than about 80 percent

S o PR R, (R AL P RS Rl e ol uln sencsgys

int@ducedantb tBe ‘bﬁ)stl‘genn line eef g; s;halnyl ortobeytesbj and} inspparate Steps, the
urified to essenti al nogenei ty (.contam nant .speci es

oINS O SER B PHer SOR o el SR aR Lsivk Bpmplogous

recgﬁltb?r&hbﬁ nH‘Eﬁ{ah%@@ dmﬁf it @hélﬁ' SnARABASHEIiPEEnES Qr%'r@éo?nstructed in

essentially of a sung e macronol ecul ar speci es.
an ppproppate celrarywtmrlm@sarMWamcMgm,r anddhgresulbipg &I@.\
frag%n A a%% B uéto giéfh EPg‘g’g}f ealgég? I}ggczf Angl kﬁ%i,dﬁr%ﬁuéal‘ei of fertilized
mouBETbGYyEds embﬂﬁﬂ@mst@mrfen@ m&aﬁhen @f tH'e'%Ylﬁb g&b{ﬂ:ﬂhésv' l'y
human anti bodi es (see Exanpl e . gG huCD3
imampnegelnlin lecije aettexaddy tﬁ’igﬁteéﬁéﬁfp]l)@n Yythe appyepnatelpcaby

L T s P C
pronficldEyffenjlizdd nfouse exdogl Ghe wagétgd ﬁtsagﬁmdlcs@immﬁhda@cd&non

ng antigbodi, eaaécont ai ni ng only human sequences. Such
o %\?Pﬁ’r"aé’éﬁ‘é tign & (e 19regtriam, Prrfieclwnawnthméhegtarger Jpcus accompanied

by zﬁgfogfi%zh@ﬂﬂuy ? o if&tio &1&:@71 keW‘ih G @k ﬁf embryonic

reby I ncor por at by re erence. I'S approac

stepogelis, nﬂmmcmcadimmabraatv gelmfatpmwgzehcam de;nwg im partl frompthe mndlﬁed

emByoplsci SRS AT FABOSroT AT RS (G REPFLL ‘PAURGUHORS through
thelgens linBVFlliH in8fing SHI4Eesi tHBMatCed RintnafssmogloBUE i to strains

anti bodg/ by a process wherein at |east one step of the
withrigacdiyatel gadegeaaus lapiwillielg animaly whgemantibodyproduetion is purely
g[mn CD3 protein. Sonme of the endogenous
xerﬁ%eﬂ&!:a‘r’]‘%or ppa |ight chain loci of this xenogenic
non hharrmlterm"umtraﬂegy,en bastpotiicaidfeh hurtdartheavi and [t chain

; of t he rearrangenent qU| ed tgﬁgenerate genes

PRI Infih e BEcda |r? ceidirepily g rOBresRONGNELRIPZIAYS |
lmﬁlng 1b®\in 1BLi ﬂﬁﬁﬁﬁol@ shw&{blnﬁﬁmn%mb@e niCqR c@ﬂ‘sd Thls results

| east one human |ight chain | ocus have en stab
in slmltslie@os guciivationtahd replaaenient dﬂtbs endqgen@spom;moghvbam This is

folgo egrg?e{gaga 120%1' og 8Fﬁxéetrﬁelﬁq§ﬁrig ggih éfl Lo {) 810 S e cell-derived

ceusmaul@@ﬁmﬁteftb@he‘gahntlhﬁsantI gen. Upon i mruni zati on,
t herefore, the xenonouse produces B-cel|s that secrete

f ul For example.iaBroelbelrambiiiat ¢xgresses human anti-CD3 antibody is removed

from the xenogenic non-human animal and immortalized according to various methods
known within the art. Such B cells may be derived directly from the blood of the animal
or from lymphoid tissues, including but not restricted to spleen, tonsils, lymph nodes, and
bone marrow. The resultant, immortalized B cells may be expanded and cultured in vitro
to produce large, clinically applicable quantities of huCD?3 antibody. Alternatively, genes
encoding the immunoglobulins with one or more human variable regions can be

recovered and expressed in a differing cell type, including but not restricted to a

41



10

15

20

25

30

A variety of techniques are well-known in the art for
produci ng xenogeni ¢ nonhuman ani mal s. For exanple, see
wQL@s5/11a85 No. 6,075,181 and No. 6, 150, 584. ByPCT/US2005/019922

onestrat egy, the xenogeneic (human) heavy and |ight
chai n i mmunogl obulin genes are introduced into the
host germline (e.g., spermor oocytes) and, in
maRAAl gll%{lﬁlﬁ? étgﬁ ﬁl rﬁgrstggﬂfynp@le Iﬁﬁﬁﬁocﬂ@srkﬁt%cﬂgl Br individual
rendered non hctibna y inactivation usi
chdinsiihereg f wompeswindfi soegle chmin Fumalechlessvy and Ilght chai n

oo e RS Sitch P BRGRAT S DS o GO gaple by the
xefpnicBn RisidhtaniiHalhKY ¢ /IEERBA & Redify ¥k Magné WHE the

t e appropriate host,” for exanple, e pronuc
opfimak ¢haraztaisties. Sbich @hgﬂaetsnstrcs etmbu@ﬁo fqrccxmnplm bipting. afﬁmty to the

| nactivatjon the us ho
R Tl sbit 5 (i AERER R0 ks R p el the Rty human
antREDPRtbelEE C166ds By hl%‘@it@@%ﬂ&lﬁ&ﬂm iPddsRBd ERbradi&istics then
host cells, particularly enbryonic stemcells or

aregyseh ae# equred offricidotifle sefiunmes enensing the desited vagipbletregions, for
fu.r§1 ?;r[%g}é)u %fli]lr?ﬁ tﬂg@:{é\f:&% t11+(wiésqg’ﬂ§:{hl % cR a ﬁnsetlcts,hm ﬁﬁfﬂlé‘twe cell

ar ge ocus et

sydtaﬁg @bing eom@naoﬁﬂrmamlﬁdaxhw tragsgeiic Gthhiges.t he | ocus,
|nser{| on of a selectable nmarker hi the case of
e nb rT%rﬁeeeré Hrate V&S demngiated InganRegtiongyigh g@ﬁ&q@p@é the first

Xe%mns@n%ugﬁs aygebnsnecpﬁf {99w 8ee Ehen Pl Nafite SRENA™: £3-21

stemcells and are capab ransmtting the genetic
(199¢3li This approach is Ifuxblnﬂghhstchseg endri¢lineated Tin . Srﬂ’tatangApphcatxon

Se b3y e 8 oS YRS ST Sy 190,

07819787 SH1vh9se 2ant99l2007/9m 8419 GflédPTuly 30,M902] ffled 08/031,801, filed
xeno enelc In an alternatlve strate

Maseh 15053 G512 548, Bra Aeust GTalBotbas Ak Hlghtpdrad 1994,

d ! [
s SIS BRALL 98108 BB 10 0Lt H98AL 1 o e

5, mﬂﬁDlD&)’gGﬂSSZ efﬂerltrhmeét, 1996, |OB/4éﬁil9ycmb@Jm§63in9$ ,|08/4621839, filed
I N Si ous_l nact] vati on and repl acenent
s 5, 1085, el B e T St A ., Bleafun i EoBaDges.859,

mécmnggnﬁggat 09262513 HIGR e 5am99"§ﬂb§/7am 798 151Bg b'aﬁ)berz 1996, and
enbryoni ¢ stem cel’-derived’ cells can contri bute t0

084768, @&y friediDrsembpod, 1926 apd U.S. Pawnt Nos. 66162863t 6,460,584, 6,

R Sl AP aleR® Pisbiies ? DER 18Ry 8 0RE s06

B2} V3069567 BR! Fewlgsk Menbed\brianiNutil & edketics 13414b- Bs@ﬁbb@ and
be derived directly fromthe bl ood of the aninal

may
Greﬁn anddﬁkcrlwﬁhbu Exp: Megid$8:483495 4 19999) bdee #Hen Evropean Rateny No.,
t Th
=BRGP, AR e R 095 BT R A o,
wo 19|41026921 publisheﬂchbruary 3, 1994, Intematlonal Patent Application No., WO
96/34096, published October 31, 1996, WO 98/24893, published June 11, 1998, WO
00/76310, published December 21,2000.

In an alternative approach, others have utilized a “minilocus” approach. In the
minilocus approach, an exogenous Ig locus is mimicked through the inclusion of pieces

(individual genes) from the Ig locus. Thus, one or more VH genes, one or more Dy
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to produce large, clinically applicable quantities of
huCD3 anti body. Alternatively, genes encoding the
wo povanosgBodbul i ns with one or nore human vari abP@r/US2005/019922
regi ons can be recovered and expressed in a differing
cell type, including but not restricted to amamual i an
cell culture system in order to obtain the antlbodles
r enges
gegfsngﬂi&)éng{er{h %%é@ Pec u‘f&llgéh?%g%?dl t 0?1608 ﬁg ent | Efl R:f Set
(prsferghly hygaimarresonatani re€iod) aretfoimai iam zgmtracttefdr inyertlhﬁ into an

h denti f
anfi i bR gL Mo et B Pty oo S s apy a¢ Suiahi glrind USS.
PatRBNBS. 154558065 §,6258b 510625 D6, s&gmg 5 @61ﬂ@'1619 Bbldrbi ty
to the hurranCDsproteln stabi I i ty of the T'nteraction

5 7z§§ 640} $,884315HS,.819089p S, M, 29r9ealfdﬁ R85 hiﬁ]mhamLan and Kay,

U S0B8984S0 ey A by o .

612205 12103675 @GS 182,31 £ REBEINE 8¢ 4/ @nd €5 .IEfent No. 80443,763 to Choi
regions, for further manipul ation to generate

ang, Biupg.sddaenfham {ifemaonah bk S dtatent dpplication Serint Non 47/574,748,
ﬁl&PAh%L&Y% U C(L‘ﬁé‘i%é? @i:ﬁiﬂ&h%!é%l 1968 'U%'/%‘ﬁ‘)”h%gged December

tran nicte ves ner’al
17d159ﬁ1|;191/853 408, |frled:Marn&1:18 099wwmogmerﬁredomm3 t1be2, 07/990 860,

s B TR s S e R P 5 S 7 35 22

NS 1510051 10 R .,

081851699 yfiled Decgabsr 10719930 08/269,7#1 | fddd Nowen® 998, S8y

07/.919, 297, f 99 7/ 22 649, fil
Eulkiea Byrtie 0 34 07 BY gratiand pareht AgPHiation Nos: §Bagzi0s01s,
wo&az:z?_ms&w@%f/m@ﬂ W 93122870, W@Qﬁ,/m@b&% 94/60569 wed

1994, 08/ 376 279, il ed Januar

94@@&5\3 (W OGQ%I 44AéfW0 9%13859and Y& 2@’245%‘han(¥UlSe Ba'@mi’NO 5,
9 08/ 4 1

SRR S it Riiorct fEA 0 Chelr e hP P03 Rudfign 2k 1903, Cho er
al OB1988Bo1diedg ef dll, €DMrBaylor €1 8DF1998/ ARBT8H(Ton éridl.ecl 998y e
F.s?l;w.]é995 1@3@586 859, filed June 5, 1995, 08/462,513,
ishivild £ §; 1995, 08/724,752, filed Qctober 2, 1996,

and A¥S{diaRag @mhe fﬂﬂu?&u@ﬁ 1s the r%ﬁi%ﬁy%gl \;vhng‘n constructs

Pat ent Nos. 162, 963, 6, 114,

inciudirspargens @thtbe & ogus mmem@pmémm@mto\mma&

68 7 B2, See also.
CofferB e o 1 iAoy AR dueEo R mitcs Sty is
in ReesNingufficilak alvesity s ihtrolfxded thModgh the88cldden 60amAILR88ers of
See al so European Patent No., EP 0 463 151Bl1, grant

V. PaBnd & genes dndeed the puifished wodk sppents iepurpartdhis concern. B-cell

B L W iy .

api#643VpP6ar spurivéd. SHetefore ndsmrcls dyrreiding tNEH1R8¢n? 48R4tion has
RIS Veen AHoGed towatds e intto

consistently been directed fowards the introduction of large portions of the Ig locus in

order to achieve greater diversity and in an effort to reconstitute the immune repertoire of

the animals.
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00/ 76310, published Decenber 21,2000. In an
al ternative approach, others have utilized a
wO piositisssus” approach. In the mnil ocus approarti/usaw05/019922
exogenous I g locus is mmcked through the inclusion
of pieces (individual genes) fromthe Ig | ocus. Thus,
one or nore VH genes, one or nore DHgenes, one or nore

JH Pmt‘ .
regiggglﬁ Ssre era a ga &{Sgﬁ‘é’?g’ﬁ?“‘?’é‘gu ong éercse ; ?ﬂn%%m
whiicelt, thraugtomsdrocedlt fuélon largs @idceoof ¢hmdmosymenomaitire Eﬂhbﬁlosomes,
roach e bedl U. S. Pt ent 807 to

ha& Beshidedued. S rgorsan atenh ApRfition 1@%57‘2%28% and 843 961,

g gg—gm%%xga gmg%s% %it%godyls(}ﬁ@ﬁ&}%%oﬁse@@%v@ﬂeg’thémazgrﬁ%%repare

chmezﬁ@mﬂ&rwesc fumenized bagitydeesd Wiale, chiingic adtbedies Nave a human

5 669 d. 6,023.010 . to K fort U S. .
coBl e §imigys wgeblaslgisy. L xpgrid B et Rime i
chB@itanBbody (HACA) késponsEaiv@ilbe Ni’ser@d %ﬁcﬂﬁ% IrPchg%lb or multi-

and Dunn, ‘and GenPharm I nternati ona t ent

dogeowilizetionsonf themtibodoShus it/verudd badesitabledd pravidss fullyduman

antiles BhinS( Eo3 W ordeh ol S lenpa e O By i maca
respdRR, 07/904, 068, filed June 23, 1992, 07/990, 860,

filed Decemher 16, 1992, 08/053,131, filed April 26,
1993 he prodysiion ghantibpise with redused imyanogansyityss alsp accomplished

R T e

app8¢iaed that hurfriel antbodieodr @nbdsﬁesﬂffroﬁeﬁhalspa:i&n*anﬂneammanized or

o e S ysoRABE ! 972 581Dt Haris omuno

Toﬁ@f 24?%26 l/@328ﬁc2aﬁg@¢ eNfD. OBt Regietvs iNEnBHnE0I8P25- Y@ (1992).
5585, WO , WO 97/'13852, and WD 98/2488

Tha raatllwdsz offiagerest mpbbe engigeErern, recerabinant PRA welyiqies éQ substitute
, t, al 1 Choi
theZ{?Hé,ll(?ﬁéggg? ,e lﬂgg%%%am% %g%br i&%ﬁ%e%ofg dPx%ain vtvglg Fh’e ol
co(ri%@ﬂding %magua;dethei 0] 92((]219?)and SR Ixﬁts 5530 101
i van Q the mnil ocus a I oac | S
5B, S0 AT T57% SrTda0: 0 4,01 LOHSYG Ayoh Teciss oblE cDNA
for st ffoR Q¥ ShiRRc i ARB B BhIRA A id MR SRLlrk 148 ot .

ani mal s. Commensur at el y; howeVer, a significan
P.Nifs 3 RA3 Y@ I8T) anf d. Immurod.cl39: ﬁﬁrbr(b%ﬂ“?ﬂ) |mRNzﬁats isdlated from a

bR PR sro Sitinaths Givliond «pd uis (BRIfGS 558{& o cDNA
of Imélegdnayt lkgaé-g[]ylﬁidd&b&lde POl I ePHRP BRI réa@tl&hlﬁﬁﬁ defficSprimers

concern. devel opnent and antib pro uction of

(Ush PataNos.681:d 88 andi # 684802 e‘\léﬁmfettvélmrh rasy issmagspangesereened
to ﬁeﬁ?eat'h{e %%%&{jof IIQﬁJSF fﬂ{eeDNAesseaﬁlén%g eﬁ%dir?gu&g "3 gablg ?egmn of

esen
the antibody is then fused to human constant region sequences. The sequences of human

constant regions genes may be found in Kabat et al. (1991) Sequences of Proteins of
immunological Interest, N.I.H. publication no. 91-3242. Human C region genes are
readily available from known clones. The choice of isotype will be guided by the desired
effecter functions, such as complement fixation, or activity in antibody-dependent

cellular cytotoxicity. Preferred isotypes are IgGl, IgG3 and IgG4. Either of the human

44



10

15

20

25

30

consi stently been directed towards the introduction of

| arge portions of the Ig locus in order to achieve
w@e@atiess3zli versity and in an effort to reconstPeTUS20D5I€9922

i mune repertoire of the animals.Kirin has al so

denonstrated the generation of human anti bodi es from

mce in which, through mcrocell fusion, |arge pieces

r d .
e B or B4 bf EpBHARSAVREA, MRKEHRRAT, pyice
ant?B3Rlyasn theB 4Rpf6kd byrdunwntmnallmctha)mae ant i body (HAMA)
respon ve | ed the repare chingeric or
ot hé¥ 9@3’ H&ﬁ'ﬁﬁ?‘i Sychat #bgﬁ‘iﬁ&% %\%P‘F epggnaged by cleavage of
theamdcg@%te@& ARV Froftd§Bst &eﬁ%@atea&aggte AkeAldvar 'mphdﬁk%ted gene

vari abl e redion, |t i's expected that certain
1s dasignedhi Hmr@@nmlﬂ mk@bxjger(cl—ﬁ@A)%n(t@hﬂg)ﬂg@ﬂomof thel¥¥ab'), fragment

ery rtlcular i.n_ chrqnj L dose
wegh PGS DOPE Sl entaditle i O farRbinfig bires gon of the H
ch&lg Sfona%&by a tRhSMiGRAI stop kyddHieBie1a Ald thakhea nadladist
CD3 in order to vitiate concerns and/or effects of

HAM&?omernsmmqnwsbﬂgﬂ ang el lfgguma otayde used trdesigndi es
olifh cleo‘talg Ct%g ué gse 1ﬁfr se r°'° ac SR e hte egion for
RUE YAy S5 I8 ]P"i { 8l

nizati on an

subsetient lifkageldf W\telgionb;egmmlﬁ &Chlﬁhﬁﬂctrbglbn Beinhed@s. C region cDNA
anti bodi es or anti bodies from other species can be

caheaopified byrsits dirReled PRREGRESHTIOMRIS ras}egtmmeme a thsvamalogous

Wnter and Harris |Inmunol Today
poglggﬁg{{h&hﬁ 93§c£hen%le Wight et al. Crit, Reviews in

| nmixptessid@ Y@Gork Gl deq s 29midT, hretramituises) &SA@# EBM dereeet] episomes,

n i neer ed by reconbi nant technjques to
and s iee o P Ry OIOEROIRR SO HUTEPALY Cmefeshuman CH
Cheninhaeibukin deHehdE, With' GRITERSOHNIRE cAIABed so that
orsequenlgg%{ Seenv%ﬁgzlozigopg%?nu Sr Pat ent1 es oc so thal any

Vi06%b - ibgeqt@n@g@n@ggaasx}y inggtedapd expregsgd., hosuch vectors, splicing

usiall}r]o%m'f’rg %etvsaegg tl?e' %}Z ZC sﬂé‘in Be ugslgxq?&o f) i %?Oﬁl ad'lg r%E% sprl%ce

constructi Inmeric 1 mMmuno

acdepngite prebéthn@tﬁe l(uhlan (?ﬂtegt‘dn, afdl Nsd\aﬁhe Splicd4egohsl@8igccur
and J ngynol 139; a %1987) MRNA i s isol ated

within the hupp GH g¥ms o PolypAatylation and tigasesipHgn farmination geeHy at

nafECHIGRBsdnfal e&&ddms&%ofm%oe{ag%e Qbnd. nfrﬁerreéhufé@am&%nc

anplified by the polynerase chain reaction usin
ants‘tpmioflmascqulomcdrts at@)tb@ﬂgl?@t@moﬂmSncludlﬁs Betrolv®al BTRs, e.g., SV-40

catfy Pionict- (Qkvatsr el Ml St iy A5 Aok DTRES sttmaryipus LTR

(GEREHHEAGE FERZOSI TH61176(1982)), 3Bl endlestydiuie lehieen®atvirg9EYR
Is then fused to human constant regi on sequences. The

(Groseaberioatal. Sfelktingss 3RO afisos ayvdhbe apprroatethyaties fequomoters
m&&em%aﬁ;e& d. (1991) Sequences of Proteins of

Further, human antibodies or antibodies from other species can be generated
through display type technologies, including, without limitation, phage display, retroviral
display, ribosomal display, and other techniques, using techniques well known in the art
and the resulting molecules can be subjected to additional maturation, such as affinity
maturation, as such techniques are well known in the art. Wright and Harris, supra.,

Hanes and Plucthau PEAS USA 94:4937-4942 (1997) (ribosomal display), Parmley and
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i mmunol ogi cal Interest, N.I.H publication no.
91-3242. Human C region genes are readily avail able

wo esnksseswn cl ones. The choi ce of isotype w || P@OBUS2005/019922
gui ded by the desired effecter functions, such as
conpl enent fixation, or activity in anti body-dependent
cellular cytotoxicity. Preferred isotypes are 1gd,

Sl Berrd : jk(ﬁ%w (Eggé)%h;ge d&d}ﬁa}b U m@tncm'-zu r@gicﬁekvma et

regi ons, kappa be used. The c
al. MUSédShﬁﬁZSb@w (1%9Q)thsseb<q§raé§%1m mdﬁﬁnmamhi Ank181-1085

1sBB) et el Pty J0 41 3B Sk G ot

MdCalferty IIBPECHE 20 B008 A £1980), Gall 1S &8 No. Al 738 W@t 'IMﬁLlMay
a truncat ed gene is desi gned For exanple, a chineric

techrolegienarsdititigeditorseducgranbodiercthl(azp nyt lunfang geabrantibodiksican be
huﬁar%zéjcfjgs Pl\@lbsegoa%?nces encodi ng the CH domain and

ngé regi on of & H chain, followed by a

t r anBingtthee %chﬁi@ﬁs,@ﬁdwﬂléﬂawbe|g@nérbt%dttd$ OIBéxeessing cells, CD3
nmol ecul e, Consensus sg&uences of Hand L J regions may

itsq}, foraspHCP 3 EiteRes oF PeRiHise thesraf g expressign libganies therejo (See
e f
e.5, &5 RGNS S RS 8 P R MRBARbE Skl ab Beciped stove for
thetagtraimieCdesegbahatoegnent s. C regi on cDNA can be nodi fi ed
by site directed nmutagenesis to place a restriction
Si t Pesign tand Gk MII6f Oflsdri THdRapduticee human sequence.
Expression vectors include plasmds, retroviruses,

YACtn adeBMafles Witk %eq&bs%amemﬁﬁdanﬁfbaséd dﬁﬁthe/éc@ﬂm/@mh@ nt

vector is one that encodes a functionally corEpDete

antihodias teytaesy produdeehend sharagienized hseainsithaespert th CD3, the design of
r t
ot GPeABBR Hol it bEIA U ibdEAnGRAL EH R, SUEh it Mrities
inctudey witb@d linlitatisncdd vised abtbodthérapsigics,sush hybepedificantibodies,
. between the splijce or site in the inserted J region
ImmypotpXigs, saaﬁiréfﬁ lab?}e@ﬂtsrapgwecé prsEen g pepHdeHhFRCRICS, gene
thefa%gésoﬁ‘amé\ﬂgrlﬁhﬁﬁb@&% Iﬂﬁtléﬁgé t‘f'n@r g@&icg | rﬂSféE’ﬁles
thin the human CH exons. denyl ation and
t r aﬁmxaplpil@m cametticat Wish btspcxuﬁc antibedidsy@spderfonosibodies can
e st ream t he.codi n ons. .. he.r ti.n
be Bhicfled RALGHT RS b ARubhiertts il Speifg h TS dnd Whother
to PscRoTd ﬁblechﬁ&hét@ké‘@dj@éat&l%%@heﬂ([ﬁ% su%l@ antlb'%\igﬁgat Bad bk

ronDter Ckayama et al
°h3("1 spEgific to Féé%%msdaa gesard chainpecifiv to@seernd rapleayle, or (iii) a single

ol AR ot AP B S

antiodi®s cars ba\gdrlerdied aging echmited, thatake well kgown tﬁ(ﬁﬁﬁxﬁfr@le@ﬁd
ed. Further, human fi badi e

cor%&%?ﬁlf'ﬁ%‘g}ﬂég? %wggd)ﬁﬁég figngqr et at. Immygo Mctiods 42-81 (1994) and

Wright and Harris, supra, and in connection with (iii) See e.g., Traunecker et al. Int. J.

Cancer (Suppl.) 7:51-52 (1992). In each case, the second specificity can be made to the
heavy chain activation receptors, including, without limitation, CD16 or CD64 (See e.g.,
Deo et al. 18:127 (1997)) or CD89 (See e.g., Valerius et al. Blood 90:4485-4492 (1997)).
Bispecific antibodies prepared in accordance with the foregoing would be likely to kill
cells expressing CD3, and particularly those cells in which the CD3 antibodies of the

invention are effective,
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t hrough di splay type technol ogies, including, wthout
limtation, phage display, retroviral display,

wo 2dossmesd  di spl ay, and ot her techni ques, usi NBCT/US2005/019922
techni ques well known in the art and the resulting
nol ecul es can be subjected to additional maturation,
such as affinity maturation, as such techni ques are

e i O A S e

imfhunblos mswkiliding péch;u)quemanire edirkohSmintih tigeare &3 5Viddtth

im 198\% ) 352038 (e i By pdemb i 138554 apteedpedion wiw

repzﬁh{i‘dn oﬁﬁdl@&bﬁ%& %ﬁt‘i&ﬁn%lstkﬂgﬂodlﬁ&ﬁaﬂt%%g& crin alsc)> be readily

ganboom et al. Imunol. Reviews 130: 43-68
prephredwéilizing techiviquas fhet arg ViRIEBFERGH in1he 80- Sk e(g.gamghammdal in

Cafe Gl Femirpe e by bamons (e R Rl Bl SRR L e o8

ﬂngo e
rﬁwbtmtweia@pb%s) 2B a8 UENPaERNbsas 688581, um JAlpove.

t hese technlj%é) ant i bodi es can be generat ed to

5, 105828408 390 (BECSIT00), SCO454 il 5,EOGN. Srciopmmunotoxins and

A RER R RERLLAR AR AREL SR BETID A BBy
thosevelishinmdndi gie ahibali¢sarmbslingentibesee effedivabove for the
act vities desciil bed abaqgve. tﬁ@@en and Generation of

copmertinTetitth the aeneration P Wic pepides, fireuglyipe utilization
of étﬂiéﬁl}ﬁl' 19F0rﬁ‘ﬁgorpf‘§aﬁgd RIchh %n&‘ﬁﬁﬁ%dﬁ% t érettohgucﬁ g Hﬁ%’tlﬁédles of
hat are produced and characteri ze ereln
therlesfpmctl or scr@B8ng ofeptide ligraries, therhpsutic ipeptides Lchm be generated that

Ll d t f | itat . ]
are RSB RTIS PRRPR A0S AP R HOPHAS erDRuccsds dhuseed i
cofetHiORith HREBRR ¢t ik Biotédlﬁh}u@§ 1bl4$mgu (19928 HRAKINAS

i mmunot oxi ns, and radi ol abel ed t herapeuti cs,
USgRs? b 51 3001 9B DpPinal ehelr Bisteshnigses GLAR1-0h19p2)k Blake and
LithROhYiS B nfuded ERARY, 0.5 P 1058 S uh ARG b RuioBEleq
mobdcajes cark gkso ﬁe piepactideand 1h|a$nﬁr1mfmmntbm gadieeﬁomﬁrith lpﬁptldic
enerated that, conprise tibodi es one with_a
mo, eﬁ’@él"‘? BEYs§e P %\We‘é\éﬂi{‘ﬁ oél@e Sosymingthat the.CD3
mo‘l&'ﬁle (ﬁf 8 f&ﬁf‘lsh’élﬁéseéjsp'heg Q4R or ﬁl'tén)lat@ fo?hﬂgé R ahg dYtive in a

t hat as one chain SpeCIfIC to CD3 a sSecon al n
disggse prddess, itovidl alsscdprpbssiblede design gcne(andu antisens¢ thgtapeutivaitihereto

t d f t
i 8l e AR 8 Shik Fill g BB St Bhdgngyne
furi¢tibmef CBAh mn qm&ecmamemhmé bntiwam off eHe R¥RAPINOention
connection with (i) (ii) See e.g., Fanger et al.

facilifptg ﬁswgwe@dna%fsofzfmmms&l 8(5199'9 aglatgd thWtPg Wt desien ang sirategy for
t?sgﬂé'eache Aeticd 1sccﬁ§1:'?1?§e1d'1ﬂ ?et\ﬁllltul? Ir{texjnht)iorig??atgntgApphcatlon No. WO
raunecker et al. Int. :
94/29444. Design and strategies for gene therapy are well known. However, in

particular, the use of gene therapeutic techniques involving intrabodies could prove to be
particularly advantageous. See e.g., Chen et al. Human Gene Therapy 5:595-601 (1994)
and Marasco Gene Therapy 4:11-15 (1997). General design of and considerations related
to gene therapeutics is also discussed in International Patent Application No. WO
97/38137.
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Cancer (Suppl.) 7:51-52 (1992). In each case, the
second specificity can be nade to the heavy chain
W@eaosA s8N receptors, including, wthout |imper/Usws5/019922
CD16 or CD64 {See e.g., Deo et al. 18:127 (1997)) or
CD89 (See e.g., Valerius et al. Blood 90: 4485- 4492
(1997)). Bispecific antibodies prepared in accordance
W K doRedge %%%m WPk @trl@&mlel df%l'xé’ct)@ dmbém&s&d i¥s interactions
expr essi ng 8 particularly those cells 1n whi ch
Wltmh@molamlcdomcace@dmicet\hdl thapessentonventiongduch a$ theantihodies of

t d
BP0y e e AEBF Rkt HAsEolt Arvel w el ferpaeui
mddaBfiesAMR N8 kégakd) @a¥briallddu Qleﬁgﬁ tecﬁﬁ@u@s dhich athﬁS'tc?ystallography,

| nrunol Today 14: 252 (19 See al'so U.S. Pat
cogpmrkalslgd (011 asmef@dh@etemnr mdﬂmgl{éiéd%baqm@mm quahtatlve

di oI b di fied antibodi
sl Al RO E RO BIESAR. T IRAls B e g R foous
dmﬁlkcdve@/wffdrﬁ Rhﬁoﬁzﬂtdes@ﬁ‘ alléwgpredittog bﬁﬁﬁ)teﬂﬁ oBbynthdlic

Cancer _Chenot herag and Bi ot herapy 655-686 (2d
straiyses grhichegsaapisrachivith thegelecelg o spe@ifgfpfomsmermmh can be

By T e h—

chéviBally dr, expnebs&] HiDiol0pizal dyatemsofT hlsmppmmt:b tiagsecareviewed in
r adi ol | ed l.ecul es uId e Ilkel cells
ae%@/reégg 91% Efrirgg’ f;{w sy h%rale%'g &m@m&rp%m
(1988%). anirihke ‘ébﬁ’lﬁlrﬁtoﬁah BbiaR¥EEd KérHc;@f@e@ H@%‘tﬁ’e@rze& Bnd used in
connecti on W t he generation of "therapeutic
scrpepng programsy lsmdvgmx higlethaeughputscrasningfeffrtsuct ur al
information related to CD3 and anti bodi es thereto,
suc ThesapduticaAdministrsttoind Rermuala¢iohs on or screeni ng
of peptide libraries, therapeutic peptides can be
genérwil sk ztﬂp&tmaﬁéd?thdi ddaginBoangaoMNhtrapbidic dnategin adbstdance with

screeni pept.i de therapeutics.is discussed in
thedaﬁ?{é'@fl.%ﬁw adminigigerdivaith Btitagle capjcss. sxFiRicgife andi gherjagents that

arezinﬁ(%'f)arra{e%lqgt%)fonﬁﬂ%lgmsecﬂ ngdlflgrsﬁ %01 t?‘aléigc EAY 1&1%?6'%11% and

[a et al. Biotechni 905 1992
th@ld@: LA mzxiltltum/o%apamrmtq fogauketi@iseran 8:foWG! B 1Be fot®@RYy known to

o1 PR E st R RefoaR TharRasestes) Stishre ly B ierk
TR o g g iy
theripml hsaﬁcfﬁna@ataors%pmle@e \f%rrqxample@ powferarpasics digments; slhes
wa%é’é“% %gﬂ%{lé Yl{)i%‘iéét%)%ld s a?n(gﬁc;%gﬁghrﬁﬁg g@s?c‘iest ('ﬁltlchvﬂs L1P<?1Je§t?n'm)

esl gn gene nse ther apeu
DNAeogugated) lanhl;ginombvmptlbm padtest emmﬁan;tee and Staﬂdfl-m-oxl emulsions,

e oD Gply SRR BHERE PR w&ifﬁc{wﬁlﬁtv}fggehté) semi-solid
gel@”zlrﬂdk&%'l sémpﬁmhti&s RbRaRite dan) af(?tfthé r&@g&%gigle t8es may

use of functional assays re ate thereto si gn
be ap;ztopmataulegyatmcnts and therapies in accordance with the present invention,

provided that the active ingredient in the formulation is not inactivated by the formulation
and the formulation is physiologically compatible and tolerable with the route of
administration. See also Baldrick P. "Pharmaceutical excipient development: the need for
preclinical guidance." Regul. Toxicol Pharmacol. 32(2):210-8 (2000), Wang W.
"Lyophilization and development of solid protein pharmaceuticals.” Int. J. Pharm. 203(1-
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antisense therapeutics is discussed in detail in
I nternational Patent Application No. WD 94/ 29444,
wemsamseand strategies for gene therapy are webdT/KS2051019922
However, in particular, the use of gene therapeutic
techni ques invol ving intrabodies could prove to be
particul arly advant ageous. See e.g., Chen et al. Hurmn
@fmﬁZ I @R¥mpin 199pnitie ﬁléyhérﬂsd‘r
2) 1 1- d{‘? (?997 W’ge%g;?igé %86 § and cglncglﬁ%g?gtl ons
emeglez e@nor:ptscjj d rf&anh SchPUBX: 96737 62090)5 Fowiel etigk édoinpendium of

exgieSls 8 bRl B ElpeRR R y SRR et ol 53235311 61999)

anCiz d@h@:@s‘lh@reﬁﬂﬁr bdditibid] @ifashdtidRTeMici o Griifilativak Qﬁ(@ip@‘&lts and
in accordance with the present invention, such as th

camgigry Well keewpto phisamageytiealichemistsnd ot hers can be
| d .
z;hé[: fageﬁt?c o%kl%ﬁ&ksjrééf tgére%lvgxﬂéoﬁ g"lﬁc%hqgah%é %gg«lﬁgg YWhiiSody of the

1n\teﬁﬁhxnlaq¢16&d3ml abatas aPIe\n&}t aGyptomh hsygeiadywith an immune-related
nput er ai ded (or assisted) npl ecul ar podel i ng

dlsemw At APR S¥REPISs &N ghtofRING dissase o5 u%laamtwtdlsﬂr@ey
rel afjiGRsiNR (ﬁ@&@)lncl@d@f&'é{h\ln@fe k?@hr A1 E&at | oﬁ@ie}?@y

utilized to focus drug di scove nal
Sydédwngr(AADSpwhichneal virali ddseassd wish an eutoinmnusg cdriyedrient), alopecia

T N AT
diseRRULRbRnhi RehdIVtid dheffia, DimmaB hepdita! é’lﬁ&ﬁuﬁlﬁﬁ iBfer ear

synt hesi zed chemi cally or expressed in bi ol ogi cal

disegset(AFED), putosmampe daaphapselifprative syndrane GALPS)cawsmnene

ol AL AP VD, TR, e
demaitdhiepé&tifomiisehroies fgipad imdns ﬁ?ﬁfﬁlﬁﬁﬂoﬁ%?nc&ﬁﬂlel(eiﬁ DS chronic

0 screeni ng prograns, such as hi gh throughput screenin
Trmgriosy 3 Bpang Bty meimafut CIPP) sicafer i aemanigolb ke

ag%lhtlﬁ‘fnl disel$e, BB Snlifhid Criials &48s8115 %ﬁr ot thf%g@fdermatom ositis-

herapeuti ¢ enti'ties I n accordance i nvent |
juwenile, dissoatliwpus, sssenteal mikehcryoglobulinengarftiremyalgia-fibromyositis,

ori. BE P Pl S B Bebigios S Bt i pumonary
fibgsdis, Yt6phathit m@ma@ﬁop@mparmal(m? IeA ﬁgﬂh}dﬂaﬁ@euﬁf]hn_dependent

appropriate formulations can ound ormul ary

dlqbﬁt@mqllauauuvqgﬂa chigateartheisis (JHEAisease), Bze\mnrlg rlsymatoid arthritis,
t P
MERGL TRl Gl SRS Al A EUBLL Db ugpia v

pehiﬁchhﬁN@,nu&Wentlt hedas'a,rpol?ﬂhes@ti@ pﬂilgrig,hhduﬂiﬁﬁsyndromes,

| ncl for .exa pastes, oi.ntnents,
PO]Y@M%Y 3! r e\}%ggga P8 Mngyosﬁs ﬁpgéeﬂmﬁtﬁpxose%??m or
agﬁ]hlggfoﬁﬁhﬁe?rﬂﬁ %rﬂhﬁz?gm glll’lgl%Slg Spi6HadS S%ﬁﬂﬂf‘c%ﬂg [ FOvhaud’s

onj ugat es sorption pastes
phendména; Reiteris syndrowst theunatiofdver mhdusiateid arthritis, sarcoidosis,

scleroderma (progressive systemic sclerosis (PSS), also known as systemic sclerosis

(SS)), Sj6gren’s syndrome, stiff-man syndrome, systemic lupus erythematosus, Takayasu
arteritis, temporal arteritis/giant cell arteritis, ulcerative colitis, uveitis, vitiligo and

Wegener’s granulomatosis.
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enul si ons car bowax (pol yethylene glycols of various

nmol ecul ar weights), sem-solid gels, and sem -solid
WOrRoosa18s35 cont ai ni ng carbowax. Any of the for ePOI/N§005/019922

m xtures nay be appropriate in treatnents and

t herapies in accordance with the present invention,

provided that the active ingredient in the fornulation

| S Nfani#a6Hy) H8drAeksPinchuls, HPERHPM, icRFondshd J&ﬁte inflammatory
formulation’is phyS|oIog|caIIy compati bl e and

disprslersr ixampldstch nnﬂlmnmetlsmedle@rdammiu@q Aleheiorer’ s@e@aed asthma,
eut.i

d I
stofgabierey algra AR RSt pEoneEiet a i ccyg AR inephits,
gralffhal Rkt diseasdhehol ?ﬁ@a&nﬁlaﬁ(b@t)eoax’ﬂ&ng WpsisL3RIRB) tlrén%ﬁfahﬁﬁon of

and devel opnment. of solid protein pharnaceutlcals
tlsauﬁ 1and grgapwaﬁﬁuhzgatlabezly retmnopathy 200 gyntilaen induaed ng injury.

oo PR crb RS b HCEan Gy BBpodtiald P8 SIS 3
adiRoneéred ai c(ﬁijunctlﬁ‘ﬂ withnoiesondigeakichiasTbs e dipl O aAFER & albeta

fornul ati ons" PDA J Pharm Sci Technol 52: 238 31 1
celf regigng compRPunA 4l ¢ ¢ SeBHNdithalreduses of otheraisq ighiits insulin release,

ol TR ALRA . TR AR AN i
desthbedunavg. thefpubhshedtapplmatloﬁ U.5.20040037826,/andwhitatiie beta cell
e P e A s PPt Aol U oo B85 abior
whidNTy Reb @ iikbAfbraled BY dtrensdinhts@ntirekPr €exanple, an

aut oi mmune di sease or an _inflammtory di sorder.

Aut b1 annthes caibodiman, thabud anﬁbﬁdy@pmmlsl@onmwduto efdat an
mral -Pe%{g(fl d{%ﬂﬁfeg Xre'é%éﬂlq{ngt@%d(lﬁ Q%bm‘%er? Wit lagﬁ é’ b vanety of known

I'sease W mune conponen

antiirfRi@naterjandas iimgnspauppydssitve Sompairideh Saivate kj@cbvaln compounds
syndr one, ﬁtOlnnune ddi son' s_di sease, autoi mune

mCH&%‘PWrecn%% e to mathetrrratsecyrlgsapin Adincluding fatFrample,
cyﬁl%&ﬁg%@gﬁo?@mﬁ &é‘oﬁ@us &%c@sfgp% § statins, interferon beta,

ratrve syndr one aut oi nmune

Retrivaderfindijtiopb)iEnbyel (mmcegp@)md Hmh’a eAdadimiimayse,

cardi o th celiac ruede s hepetiforns;
chr SR ERARIRRE. Y il FrplrAEn 5 BRI e e B Ay
cotipésiidrs of ild intERionldn B8 w-ﬁhin'i}gﬁtbféﬁ lvﬁﬂi w?ffél{s&?ﬁﬁb Mmethotrexate,
, CO agglutinin

q(jCl PD), cicatricial_ penphigoi
CyQpspeEB A, S@@&ﬁ%ﬁ@ﬂﬁﬁ&“@%ﬁ@f@h(E@ag@eptbe@(ﬁgf Humira
&ﬁﬁ§ der mat onyosi tisjuvenile, discoid | upus,
es en 3] m xed cryogl obul i nem a,

fi b[n)ﬂiysafegt'xmr{t bbuwsiyg shd helD3utibedy coinpesitens can be administered
. @i llain-Barre syndrone, Hashinoto's thyrojditis
in GopUNGHER MithpGEnG lawstﬂomso@ra%wtrmtep}aflﬁmonn A, cyclophosphamide

and/bf &fm HRRGE, alibHtOuRetéd \Wrxa diQhsd\GeR Bé’éf’& Disease or

I Nsu e endént di abet es 'itus, Juveni ron
psaiasisichn be tl’@&?d mithsa mnﬂzemw)m ofp BuEDI3] antlbbnbucmnpnsthon of the

in%ﬁéhrgr@ﬁmc?ﬁﬁgﬁg@% m. xe@gqrnng"ag ve tissue

Patients with multiple sclerosis can receive a combination of a huCD3 antibody

composition of the invention in combination with, e.g., glatiramer acetate (Copaxone),

interferon beta-1a (Avonex), interferon beta-1a (Rebif), interferon beta-1b (Betaseron or
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per naci ous anem a, polyarteritis nodosa,
pol ychondritis, polyglandul ar syndrones, polynyal gia
w0 hwanesisda, pol ynyositis and dermat onyositi s, PQI/USENY019922
aganmagl obulinem a, primary biliary cirrhosis,
psoriasis, psoriatic arthritis, Raynaud's phenonena,
Reiter's syndrone, rheumatic fever, rheumatoid
Be?afféﬁﬁ) Eﬁl%xaﬁt%rfeq Nd)gﬁlm%neﬁ (aleﬁilﬁ&ﬁﬁﬁe (EE&QE&? Slhg\!tﬁylpredmsolone
system c sclerosis (PSS), al so known as sys
(Deng-bredmily apdsy predSisomyr (é}eltsscswhmﬁmtatmsu ff-man
syn system ¢ | upus S,. Tak asu.
7t a8 BeseRE s oled B festslf B Hedfine B L ating 2 symptom
assabiBIdav ity gn mothhihd-folatety @isbrdss orvd §y‘1ﬁc}it&ﬁ a@MnaW‘cgﬁﬁﬁ FejSction
ranul omat osi s. I nfl ammat ory di sorders, include, 3
foléowaing pegan drangmantationd Eog@x@nplﬁfﬂhannmpg$lyom Csfdhfdmvsntlon are used
I I i nel ude Al.zh
to A TR afvidle ol A BE R o ERUSRI A LS8 dnainfiamianoy

disotdeey dsetisgddferéin. br onch| aI ast hma, eczema
gl onerul onephritis, graft vs. host disease, henolytic
anerhing sherapeptie spmpesitions of ghejayentiogrargpleo used as
a .
L
“inmjosyppriessianzgeatiroftrneri, ageitewns€@Btiamnsn thedymune system leads

osi tions he. i pvention are m nistered in
to EEAPTGIA O It Ao ol b v ioyRP st ansrpadgneelved in
an $thifuhe RlspSnsBSWRethé this T&Pbh&ds AAUPANYEcliring-or aﬁlﬁmall triggered,
corrpound that reduces or otherw se’inhibits insul rI'
whﬁéieeﬁls%resmh taétgs plecfa@srautmfdhemete mmmersy;temEbha rltplapisle

[ I 0 unds are.
lm ?E%Sl&na}% apbgfhl R e|g%n u’éosuﬁ?)rﬁﬁsé a’gthbc?lagﬁf’&ggfléons are.
adrhﬁﬁéier@& td a EEtGEdt PHOERNPRMOS dAST ARE 6 6ah bedsdu tRHEIASRRA. For

application U S. 20030235583, each of which is hereby
exqpley PP S antiRpdy of thedRvamtion i ysed 4o frpatex prevent riestiprafter
or ?ﬁkéﬁ%’ﬂans 184 C03 anti body conpositions used to

reat an | ne-rel ated di sorder are adninistered in
co rr{n onzet q:mbndmnbht ﬁnymofunasumresextvy hoCDBranv:hody compositions of the

i nfl.ar ory and/ or nosu essi ve _conpounds
i1 R o SR e oP TR TR ASLEOR BB Bk, T A aTale
GIiPO1 BE4 B&th IcBIX Adsfing MAPAMAOLS deséxiidd oyl ng, for

exanpl e, cycl osporin nICroenuIS|on) tacrolinus,

cor {1 ensthasrestbediment, ghesedmmunpsyppeassive buCR3 aRtihodssedmpositions

: are( i 1sé¥émg)cbm5ﬂﬁ 1841 wgt'l:itaﬁp %&g%%gty%rf‘ijm Hngnﬁ{lt? 8}ﬂammatory and/or-

(Aca exanp trea

1mmhﬁmpmﬁvaédrhpdmd§ Smtublefmﬁaaﬂaﬂﬁndmﬁ)anmﬁnﬂmuﬁm@pﬁresswe
of the invention can be co-adm njistered w

corpppynds dasuse dyiththe ke Ré ephodics o é%mglam lnclAde dupiremet
llnﬁ%mu? gﬂ%& Cftﬁllfa r;c'ﬂ %cggasmmn Erkl?ﬁc%dlﬁgtfgpg){aﬁﬁﬂé,)cyaggg&fn
microemulsion), tacrolimus, corticosteroids and statins.

In yet another embodiment of the invention, a huCD3 antibody is administered to
a human individual upon detection of the presence of auto-reactive antibodies within the
human individual. Such auto-reactive antibodies are known within the art as antibodies
with binding affinity to one or more proteins expressed endogenously within the human

individual. In one aspect of the invention, the human individual is tested for the presence
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In the treatnment of uveitis, the huCD3 anti body
conpositions can be adm nistered in conjunction wth,
We@2@5/118563 t | cost er oi ds, net hotrexate, cycl ospoPCTIU$2005/019922
cycl ophospham de and/or statins. Likew se, patients
afflicted wth a disease such as Crohn's Di sease or
psoriasis can be treated with a conbination of a huCD3

of itbirBREYe sﬁm%sCLT annedn n,flwowéafﬁmnle% nfpé aﬁsmlﬁ%éidlseases as

(I'nfliximab), and/or ra (Adal i numab). Pati ent
arew¢lhkmyit wghim the merlosqns speufic gubodiment, @ biimian phaiian mtéstad for
huCD3 an Lti f the i.nyention in
the TP RLR) S OO i By msu i Afotadogei L ERsoB e kg 1A-2
prdtélh e&rfd%@& qa&itBr d&llﬁéﬁé@é@%%h a'hﬁCﬁBfﬁl'hQGd o ﬂoﬁltlve detectlon of
(Re |nterferon beta-I b (Betaseron orBetaferon)
onmrtmwpbn@w(rmwman@lmyes dexamet hasone (Decadron)

(oY R e PR my R Aoy R it

hummwfjass foRirbeas, reduck o dbdrigbe e Rbiugtient bfighrAurfe/deRs YTy
associated with an i mmune-rel ated di sorder or a

humpn {8 a4 SWED dibady pf the jnsentiemisradminigieray toagubiect in need

the&éo%@é?!e@@ﬁt%h Bdat J: ﬁltﬁ‘) E‘Q&baateh'%ﬁ hcé’u'iEB éltdr‘a@x% ate‘ii*]ﬁlmune
[ AVention are useq reat or eV| a om o

celareprmﬁndnlnmtaussmielsmm hinsmakisaseand i nf | armat ory :

d| S der crl bed ein. The t
gt %ﬁgl thgeimars o F éﬂanaﬁn,aarlaRﬁf’@ gntﬂ@éa igadministered into
EHH(EB}&%PW FrEvdn®Te ARk AedrBas Ok 1A adatiS s Hid dia ngCSlS of
transpl antation.” As used herein, "inmunosuppression
impgae cellsnethdmmdlsaWSaﬁm thehwED Jeantibodics of thh énvientiomare

stem, | eads t or del aye educ
sFiRSER IRl RnlyBF IR Byt WD ab TR P drSsutaea
imiiAe 6€ll InfisRAidadntoWSid Eles bhh@néxﬁ&lﬁ@@ée is naturally
occurring or artifi CI ally triggered, whether this

r es B srbednant of the ipvantionfa hy(eD3 Arithody indmiaistered into
hur?ﬁix? ts@[gécé PHE%&&M@ §¥}Z%/8?@cts%e&]9tteg bg Tﬁalesréf‘ease of

suppreSS| conposition
cytakimemwaherthd hmmbedm | Bt tepn I'eytoking” redfers tmgalblnnlﬁmcytokmes

after.or an 0 ue transpl antation. For _ex l e
eyt I e e i eeap 1B AR R OTS Uit £l FHEAE apd thereby

md%&Yee&‘ll fufdtRmt ir@[hdﬁfgtlﬁit nBt BRfte®io FL-.@SFFI -g, TNF-a, IL-4, IL-5, IL-6,
transg antation. In one enbodi nent, th

IL 9 Hhrib rILe1§S|ve huCD3 ant i body conp05|t| ons of the
I nv éréf@asg ﬁgﬁm@é g’a Egdjto ar}oggncb}f%%én?g v\(/\fltgsh%lg gtokme

secon agent or exa

releasb |sy1’£d’i¢61’hb ((gRsp rmeumbn dmich e@mpmaoﬁ It 6cculrs) e@n,Qi'lhﬂhe use
i ment, ese i nmunasuppressive huCD3 anti bod

of erbmibéf.c@ll aﬂ%b%wuslaﬁ% AT (@pthymocytsmelpbudin gpd miify(aﬁyunne
anthufha¥ ¥ Finib8ly)K AN syAREdmd 18 hA9TRE X by AR eRlessive release of

cytokines such as TNF, IFN-gamma and IL-2 into the circulation. The CRS occurs as a
result of the simultaneous binding of the antibodies to CD3 (via the variable region of the
antibody) and the Fc Receptors and/or complement receptors (via the constant region of
the antibody) on other cells, thereby activating the T cells to release cytokines that
produce a systemic inflammatory response characterized by hypotension, pyrexia and

rigors. Symptoms of CRS include fever, chills, nausea, vomiting, hypotension, and
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I Mmunosuppr essi ve conpounds. Suitabl e
anti-inflanmmtory and/ or i mmunosuppressive conpounds
wo ooosasss3 th the huCD3 anti bodi es of the i nvePtT/U82005/019922
include, but are not |limted to, nethotrexate,
cyclosporin A (including, for exanple, cyclosporin
m croenul sion), tacrolinus, corticosteroids and
I > .
Sy hbaT, t BageS AOG R BT RREN T Corfiint O driRE il
desigied td pteventi abnonhalirtleaserand enadnctdn afire-srenaeicy®kine(s) in vivo.

ant i bodi es wi.thin the human .indiyvi | . Such - .
At I8 PR eodions BEMETUERUORrIOMIC L EPOY Readipinisigred into
huRRh 5RGEHER pibddnt, bedildicdd dadrbasBithy/ et 1OHMEdiHed I;@W:trgenrelease of

t
proteins expressed endogenously within the hu
cytokigie véagpters withindheherspebodyo fTheltern Hepgokinorecepthe’ rafenstio all

i ndi vidual is tested for_ th r.,esenceof autp-reacti,v
gt bR G cedBiots 1B the it WS pRUGRE R B SYloRigpEH o defined
her@if, QiclIHELHINSE MRS BSredéRomRIf kh&d@%eﬂibﬁ@&bﬁ&l@néf tThus, a

In one specific enbodi ment, a human patient i's tested
hu€B? aptieodyrafdemivy ersiondn edipidstersd sy tiraiendionpavent, conditions

t A ' . ] lLA-2 protein,:
el G bt A AR SRR b o e
receprof(sp@ithinithehwrirebédyo it i furthiee ewvisioRddethatininistration of the

aut o-reactive antjbodi es. In anot her embodi ment of the
huChy aptibesdy inyiypuwribkdeplate tsdytracslinlansignalingraediated By sutekine

' : -educe or decrease the
rec?%kg# |t§r%liri11?’uo ﬁllyrrﬁ}f%{u%uel{’%gl s into human tissues. A

hu CDhBorerdspba @b thef inyérgionna bu€Dd antitpodydsradmstistered td @#haman
. Suhject in need thereof. to prevent.and treat .
indit e, 8eHE88 of Retscratic bR R RGP Pertisy df g ewlodimen, th
indiviBuk) @s @6tedl forafetditdINRAttidn) iulih S&cvdtion dreSpeplide WeR as are

di sease. In another enbodi nent of the invention, a
knejcwathinthe BE d pubseqnertlvn peerenatiseiof seifigignhdecsensp ot either the
. ent.; . -ext td n
e R R R
hu€ha ahtibdd3y taprévieatfuethepropiessiomunitdiaimaread eatiidtivnif beractell

tq prevent and/or treat conditions associated with
funghplo MeEiNor der egul ated i mune cel |l infiltration into
tissue sites of human di sease. |n another enbodi nent

Diagnostie and Bxophyls mlptens, i s adni ni st ered

into human subjects to prevent, reduce or decrease the

ef f dbe SullydtimaneantifyDB MAbwpkthe envehtion arskisebin dipgniostic and

t . The eyt okines g.all.. .
propliiab BB Ritns. onk Shifonfldnp S MEnd F4] S ind yflehtion is

adiaitisteree kd pdtizhtsitRatepd striskwddsvdlbising 6hd ofSthe hfsteémartibned
t hereby nodul ate cell function, including but not .
autpjrmppgdisepses. Aopatiephg pyedispgsition tpjong or morgof the afprementipned

autblriithlne 88hsbd-cahdbe determined using genotypic, serological or biochemical

markers. For example, the presence of particular HLA subtypes and serological
autoantibodies (against insulin, GAD65 and 1A-2) are indicative of Type I diabetes.
In another embodiment of the invention, a huCD3 antibody is administered to
human individuals diagnosed with one or more of the aforementioned autoimmune
diseases. Upon diagnosis, a huCD3 antibody is administered to mitigate or reverse the

effects of autoimmunity. In one such example, a human individual diagnosed with Type I
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The rel ease of cytokines can lead to a toxic condition
known as the cytokine rel ease syndrone (CRS), a common
w@bdosiicsaBs conpl i cati on that occurs, e.g., W thPehES2088019922
of an anti-T cell antibody such as ATG (anti-thynocyte
gl obulin) and OKT3 (a nurine anti-human CD3 anti body).
This syndrone is characterized by the excessive
dlab@tleﬁﬁsﬁnﬁﬁlsféi/&pdﬂtﬁ §§ff%}éﬁhd@s% of hfuChB %gemmoaeaoklpaﬁcreanc
into the circul ation. The CRS occurs as a resul
functien gndrmwanz_mdasnagemﬂ Ian@lrnmunﬁmﬁémtlomowwébe p@lcetas I@\anather

enb 8 3 B e DL SRR Saminisc

w1t¢1QﬂﬁICﬁDl3 aritBRid9 o ffdutdRnraifid deddifiltRtioR e nd @ésti®iction of limb
thereby activating the T cells to rel ease cytoki nes

joiptgat produce a system c inflanmmatory response
char
SR BT SR AR SR P BB L2508 i e
samplss andgcordyqgly areqiseful agddgysspose aF or'Ehampleathb llh@DE3 antibodies of
anti body of the invention contajins one or
therifiyention ake Yred iy Hewirp 3Siwefeht LiSHo (9artest GToblsuela fpya patient
aJH%g.ductlon of one or nore cytokine(s) in vivo. In
anot her enbodi nent of the invention, a huCD3 anti body
is hdmilmrsbczdimdnti ahoCh3rmatibad)gfabe mventiqurie vembbilized us @ solid

sufprdindos ekl of Ao eReiee. RO amBRged ot fopves as a
capt@ﬁétaa{ib&g/ foe aRPLDI3 thiteh®Y e preseat in AMesBANPIL. Prid?®o contacting
receptors within the art that bind one or nore

thedymendiilizedantibedy with apatieri sarapls, the selidislippgrtbutingedtand treated
wiltlfB1b8ng. PR SLToRbrlf B LB BREIN DG H n¥ B2 Bsorption
of dnhaliyst ered to treat and/or prevent conditions
medi_at ed th{ otH% ﬁbnormal actjvation, hindin q .
| i gSebsAugrlydhe wells weredreairdowiting tesbsample syspscted i fomtaining the
anfidq, SLUAVRR a RO™Yion l:&nthﬁui‘glif Sliflar EANS G 8P R ahﬁgé . % ch a sample
adm ni stration of the RuCD3 antibody in vivo W 11
may gl eg.easéroni sampe &bind subjest WQ‘?QW@MI@I@&IW circulating

ant etB é:(l;f){lsqg?r[a$ ﬁ e&% ﬁ\rz}éxi%st%mﬁi" Q Bgtﬁtsjié& n?ﬁgs upl \ga%t/ the test sample or
staAdH¥l thé tlideshpport & theHi@Iwith 8 isydodd ahnbmrthaiei@ﬂ&aa@bl?flabeled

pancreatl c beta-cell function therein. In on
The fabsier sesnnd anHBodywrvasas aldetestingantibady. oFhievel of detectable label

is r&é‘zﬁﬁf"e'doghdht:hg% deRrSES %‘(’E‘)I%] amti e'ﬁ 1)9 Rkl %axjnflt\éﬁ%: éet%l?mﬁécf“by

n the art. seq uen y, upon no
corapdrisonivatita siemdamhsmeﬂe\mlcmed rfrdnh ﬂlel stmhtlmﬂtsmnplebh e human

|nd Vi is adm ni stered w ffl i ent dos e
gt Erepnrastresathpnton e syl painer ypiiate b

ant¥ R &F MeARvattionth &h AHAS d#&g%gﬁe%w ltqé p&s%me &)eét;ige a disease
function therein. D agnostic and Prophyl act

(e. Eoamapteinimuie or inflammatory disorder) in a subject based on express1on levels of

the CD3 antigen. For a given disease, samples of blood are taken from subjects
diagnosed as being at various stages in the progression of the disease, and/or at various
points in the therapeutic treatment of the disease. Using a population of samples that

provides statistically significant results for each stage of progression or therapy, a range
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The fully human anti-CD3 MAbs of the invention are

used in diagnostic and prophylactic fornulations. In
woe@samsetii nent, a huCD3 MAb of the invention PGI/US2005/019922

adm nistered to patients that are at risk of

devel opi ng one of the aforenentioned autoi nmune

di seases. A patient's predisposition to one or nore of
of édiR et A0RE BN tHeANAHerPMhOh AT Eorfdi dePRAB@ R BMisBE of each stage is

det erm ned usi ng genotypic, serological or biochem cal
designdtes: s. For exanple, the presence of particular HLA

s R ERrS ey Bleo ORI RABHGRe hRORREEq nerein by

refelieAdedsas eadhrsuslh pibilRatieirodicnitht whs iﬂ&&ﬂcﬂl\l’)emd @ividhally
huCD3 anti body is_adm nistered tg human individual s
lndmam%dnwmﬁa@ﬁ dersin hpredergnce; (taion o pellicatiprsand patent
ti b
dof i R HBE A TEF R I oo S HAPRASls Do the R RLhORRTY
comtitué amyimdrhigsioh as mthe sorténte wadgit of the samsaThe ﬁﬂ/leﬁﬂlﬁiﬂﬁdvmg

di,agnqgsed th Typ Idla etes.is adnmnistered with
nOW heps ASSGHP Vﬂd‘b‘é‘é(a CHRtioN $Rgpe0f skilldn Hheeart will recognize

thapﬁﬁ%%tnbﬁ cMB@%fa@ﬁcea"iH ALy ARnfbd &Indq%qgmgg‘omg
infiltration into the pancreas. In anot er

desanptmamd exdimpleshelovd mg“momenows ofiilhistratmoat aidchoa titditation ef the

o ﬁlld{%? istered with a huCD3 antibody to reduce inmmune
ag’é? PFtration into and destruction of linb joints.
Anti bodi es of the invention are also useful in the
detection of CD3 in patient sanples and accordingly
are useful as diagnosti &&M_Pﬁgﬁanpl e, the huCD3
anti bodies of the invention are used in in vitro
assays, e.g., ELISA to detect CD3 levels in a patient
sanfihe following examnpied invhrding theleufEdBnans cdrddytednd Feults
mvSntlon i ﬁbl|lzed on a solid support (e. t he

achigif 225 PTG CRERTARE PBPREBIOTDIHE HhpBbIoIe Aosinied a8

lim¥itd BRAMKS Bre¥&R id@nfBoapt ure antibody for any CD3 that
may be present in a test sanple. Prior to contacting

the immobilized antibody with a patient sanple, the
EXg\dYIP.Eslifaemaratian of hu€B3andibodieat ed with a bl ocki ng

agent such as mnk protein or albumn to prevent
nonépreamiﬁdztéoraﬂeajegjed dio geheratea fatixlhyman h8OCPSentibodyl, ywo lines of

-t he .wel t d of
wagehp TRy R ke e Hullsb fick 330 45 R s P ing
Pnﬁce%rﬁNGi)&\ rditAMAtni@itidneratigids F6Mow A6l 1-do et & ISTBbbcols from

a serum sanple froma subject suspected of

theﬁﬁwglge fos\zenayating mpysentibodies. A9e¢ gan Kawed, drls Sciencdre

2063%?%32%7(9 (BI79%, B YE OWar., HdrShiaht BFANG SHHY 1):051-5 ¢is0):
Kung PC, et al., Int J Immunopharmacol.3(3):175-81 (1981)). The standard protocols
known in the art failed to produce fully human anti-CD3 antibodies in the HUIMAbB® or

the KM mouse™. For example, the following immunization strategies were unsuccessful
and did not produce functional antibodies in either the HUIMAb® or KM mice™:

- immunization with thymocytes only or T-cells only

- immunization with recombinant human CD3 material only

- immunization with recombinant CD3 material in Freund’s adjuvant
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standard, the solid support is treated with a second
anti body that is detectably | abel ed. The | abel ed

waamoneant i body serves as a detecting anti bodpCT/TRm05/019922

| evel of detectable |abel is nmeasured, and the
concentration of CD3 antigen in the test sanple is
determ ned by conparison with a standard curve

dev ehRRAdati &P With el Hi gfqu&’g adlRies. It will be
appreci ated that based on the results obtained using
t-he ilmmGDZaten with dhesoxytestdnd-¢alls entadonnistercawithnsolithle €D3

di agnostic.,.assay,, it is possible tq stage a di sease.

o SRR G ShocyTeshR A Sellimp G P GEF et Feemginant CD3-

subjegﬁgsggggs&qilson expression levels of the CD3 anti gen.

For a given di sease, sanples of blood are taken from

subj ects di agnosed as being at various stages in the

pro ssion of the disease, and/.or at vari ints

P T hER ahion et S RARE o P B S lyr oDl AR LB o rather

thaRPHIA BRI MFATRbeS, thBg!stiafepies Peiiueé atnfineGatilOD3 antibody
significant results for each stage of progression or

ratherdharpa hurgan aGEHB anghednt rati ons of the antigen that

T SR A AR R A s

foltowiag plxametens:ar e i ncor porated herein by reference as
i f each guoh ubl i catjon_or docunent was specifically

and tYRSS PYUIENe8FNS AUPIOXFSd to be incorporated herein
by bRy einjédtloat i on of publications and patent
docunents’is not intended as an admi ssion that any is
per typeenf agjuvants employetbr does it constitute any

adm ssiop as.to f.he contents Qqr te of the sane. The
v e Sh e Rging BB Sty a by way of written
des gsuted dfdmmintasion @mpidsielil in the art will recognize
that the invention can_be practiced in a variety of
eTrb HeRehsesondaTy 1 ipphoid Hssue peggofon §isies cr i pt i on and
exanpl es bel ow are for purposes of illustration and
not A samics af neyel shmupigationagtrategidsayeré devaboped EXAVRINESoftrample,

~fol ]l ow I i-ncl udi ng t experi pent.s .. .
O e SRS ke elpisbind CPa RGBT gpunication wit
colstilnusdtérgtsi gnalsibg CIBR), Q27 orBEmbIrAtioe théRoD & odnfihisted with

as limting upon the present invention. EXAVPLE 1:

p h -
T lndhunponcss pr Withoglisihes byaibeen ransipsteddp iegpress recombinant CD3.

Strategies: To generate a fully human huCD3 anti body,
t wo In p fiesd ngvelimansiatipe stategy, irfewedito hearein@s theridyper-boost
r I tRR A | - I X »Pi Ncet on
P“ﬁﬁ‘;@%ﬁ?‘%@é‘l@ I?‘hargsﬁi (E\)gﬁ on’ is}?c'fa lglg?tés’ Ioféa)v\Ké\é fnotise
(Mogthrex dac yKiri)achsimatunizad byffirstinjecting human cells, e.g., thymocytes or

T-cells. At time points ranging from 1 to 8 weeks after injection of the thymocytes

and/or T-cells, the mice received one or more subsequent “hyper-boost™ injections. The
hyper-boost injection included, for example, soluble CD3 protein (e.g., recombinant
soluble CD3 protein), additional injections of thymocytes or T-cells, CD3-transfected
cells, viral particles expressing high levels of CD3, and combinations thereof. For
example, the hyper-boost injection contained a combination of soluble CD3 protein and

CD3-transfected cells.
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the literature for generating nouse anti bodies. {See
e.g., Kung P, et al, Science; 206(4416): 347-9 (1979);
wKeng18635 et al, Transplant Proc. (3 Suppl |):Bdu$005/019922
(1980); Kung PC, et al, Int J Inmunopharmacol.3(3)u7
5-81 (1981)). The standard protocols known in the art
failed to produce fully human anti-CD3 anti bodies in
t he pRMABIY, In BE hip&-BNE RIS Zabn pFRBbcAX IR EmutiB&] mice
foll ow ng i mmuni zati on strategi es were unsuccessft ul
recgivgd &vel finek hypentoest irfjestions atndl andnt3; dsye pger forfusion kéthe lymph

he H KM i o S e et
noq Y SR 7 e B e KM P SO bR b i depived fom
the spleRADinidaR thd MIRIA BEDMolibd, e fabedoibsite is deFRed Frdat lyR#ph nodes

with reconbinant CD3 material in Freund's
an{@y spkeme 11F¥ANI zation with cell in Freund' s adjuvant -

o SRR (hd HEBR A Rtati iceot ops g movse
wab iiARGizee $hreé tithes &iithhufion dgihdtysds€x 80P dallb) ol &58TDY BRNDS.

CD3- expr essi ng cel|s Wien these prior art
The Girinesg avaran ostls ine(iQ) tansfagtaddvitinthe dBNB/cocoring kuman CD3 §

and £ ot ORI SR P Do Pt SPET s DG 65y Hgther boost
wi&rhaﬂrﬁggltﬂ%x?%hihgg%é\?%élpgp@d%3 &tq{sgf éé’wa@@ﬁéﬂ on day 79.

I nmuni trat wer e devel oped by vary
Firfally] theinfums@ aas imgétedswith sélvble secombifany hogen C8&eloayied 121 and
freguency of injection types of adjuvants enpl oyed

f
124 Defere %‘F{%d’fg;q fampatmé?ﬁ Pedni2dues enpl oyed - routes

of mmm&r@;£4tg,§as ?"55‘11 gsé@l&isubcam@o%sgwﬁﬁgw@w &g&p,ggﬁgme

ti ssue used n A series of nov inmuni z
WA) asdregljesnted dotdbaf. Hdd celisneéra dised. Omly ssvanphieof 470)

LSRR Sl 8 b O ARS8 o e st
huhf 8- E O FarffibodfePdlere %@gﬁlo%cufé@."@%aifitﬂé% ahﬂ@]ﬁ?%ﬂtibodies

co-adm nistered with ells, thynocytes, or wt

weregelestadrasta therapeusisatinicebgpsflidates (Figures i phes s

\ | ; _ > ; . N
o R RR0R0h oot P HypERbod Db TN A8l ope K™ mouse
wab iffinaiked twide Wit (Uble FFOEBInAMNBRRIACD3&Con dAYsI0NEELEN Human

NJ) or a KMtm nouse
thymocytes (~10° cells) were then used for boosting on days 40, 49 and 56. The soluble

recombinant CD3d¢ was injected twice on days 70, 77, 84 and 91. The mouse T cell line
transfected with the cDNA encoding human CD3 8 and € chains (EL4/CD3, ~10° cells)
was then injected on day 98. Finally, the mouse was injected with soluble recombinant
human CD35¢ on day 101 before fusion of the spleen on day 104. Immunizations were
administered intraperitoneally with Alum as an adjuvant, except on day 70 where Ribi
adjuvant was used. CpG was used as a costimulatory agent on day 0, 25, 84 and 91. A
total of 1.27x108 cells were fused. Only five out of 743 hybridomas screened produced a
fully human anti-CD3 antibody, and all of antibodies produced were IgG molecules. One

of the fully human anti-CD3 antibodies was selected as a therapeutic clinical candidate
(Figure 4).
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(Medarex, Inc., Kirin) was inmunized by first
injecting human cells, e.g., thynocytes or T-cells. At

wo povs/1seBht s ranging from1l to 8 weeks after iPQBUS10051019922
of the thynocytes and/or T-cells, the mce received
one or nore subsequent "hyper-boost"” injections. The
hyper - boost injection included, for exanple, soluble
CDB Sl OrifePiad Thef RMTOEINAG caRligRbLwELRRERY GbiA) the
addi tional injections of thynocytes or T-cells,

foltowang ertesipe Eirstganttiody-bindingiio GRP positive cellspreesis GDP higytive

evel s of d Lations thereqf. For exanpl e,
ool et s A ERIRUTS bl ool (B9 a3 et 0
weBOinuibagedChiEh [eQti feRnPadibodiZs bh @BRUREVeA assessed by flow cytometry

cells. Preferably, in_the hyper-boost inmunization

(Fignist9doISgcondn a competifioneassay iwavhiel tieability wbthieicandidate antibody

i 1§ [ g r S .pri.or, to
to (AR P BRTng SRS iy TLE dnd i Bhiiaysf o3
positivd ¢udls Kids rissese(ituging JiHvell usdcbrip3itiof was asRkicdd figvom
t he spl een, a)n in the HuMAb(r). nouse, the fused

cytometry drigurefi )k Nk tranggenig modukibian of SRk apd teTERi from the

: L H . . .
S B RR Chy CrbLeD RS HOAS \By APl P50
Firtailyess Tvoell iprdlifemation hssay ewas perf¢raidd6using) Husnangreriphstal Blood T cells

and. he .Chj.nese ovarian cells, line (CHO...
avgSE Rt el AN Y akaSres iy iy hotamc e as e
chains (CHO CD3, ~106 cells) was then injected on days
Ex4mptd 2t 86ty plSaiitefin e amantAn@ ODI AhtiBadies C! €
- expressing high levels of CD3de at its surface was
gi VEBmehul®s affibodibdloieed Rehd WY 86vAIBFotbHIEEEEHLM D
sol ubl e reconbi nant human CD3de on day 121 ana 124
ExpaplerlewerngdgMranibodine ThespheMaaebodies weng “tomvertatiT to an IgG

! nj ' L yen.subcut aneousl i t h., Ri.bi
st RERKET A8 e B0a RS S ARER, ieta ankioptidsvers
corBrebied 66 acionitg potaiutemrshichieyVDe Yepiorok the kerft/dhcoding the IgM
hybri domas screen roduced, a ful I% human anti - CD3

. ed ) . .
antiody g Flongd intaap 1gipl bery yrohringene phfsingd ffancmyector that contains

' j | QM I 3 t I -
¢ ER R g YL 5 TPl e P

wag glodedites véFEorronesnibg H)e kappa eegiar dndMedanerpinicepé. gt e

Hu R R rm TP e B6 PUBIEESS dBEhet 1ol MR Fectusion
CD3gacHEbrhlitatich GFhadPand TR Bhiihy WaeHhfifectedilf BB c'%ilg using

were then used for boosting on days 40, 49 and 56. Th

thedtuGIBVR 6 RechedPiagrasticrgtrasizakion ageatacsdrding oethe magufasturer’s
70 77 : | Line t f ect :
o ine e e o B TS5 e DR SR Bona,

enco
e.g(, Erdét@n8 gerrBilBinghding the selection criteria described in Example 1.

o

EXAMPLE 3: Antigenic Modulation Using the huCD3 antibodies

The huCD?3 antibodies of the invention are capable of antigenic modulation,
which is defined as the redistribution and elimination of the CD3-TCR complex induced

by antibody binding. Cell surface expression of other molecules on T cells, including, for
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was then injected on day 98. Finally, the nouse was

injected with sol ubl e reconbi nant hunman CD3de on day
wdomshedess e fusi on of the spleen on day 104. PCT/US2005/019922

| muni zations were administered intraperitoneally with

Alum as an adj uvant, except on day 70 where Ri bi

adj uvant was used. CpG was used as a costinulatory

L e

(Figuree¥P)ed produced a fully human anti-CD3 anti body, and
al | of antibodies produced were 1gG nol ecul es. One of

EXASEL 6} RERRe s oAy e SarEuaran e aiperatsdy Rucoa

anfibbdRsi1 a: Therapeutic clinical candi dates were
sel ected using the following criteria. First,

ant ipwéaébgﬂe ffd %@ﬁsoaﬁa%dﬁe gﬂﬂe‘{ﬁveﬁﬁbﬁ thetiRleSURush in the Fe

negative ['l's was anal thrs, Jurkat CD3
regors istich/datctbe h‘rmt:(ubﬁ)alami:ymklkateleae@atrﬂmez ehs descbdd above, the

re incubated w he different ti bodies.an
cyBRing e Gome ERS) i52 formmon JheDR Forlicaiqh G oceurs with
thexRe VP dn aiti-TUEGhtibOB SRR ZFA T amltﬁ%nbé}@e %l*ébhl'lﬁ)YanﬁfOKm (a
the candi date antibody to inhibit the bin

muygipeiant-Ex3 pntihedih TS Syndoeroe h&ﬂharacm%byjsheteac@we release of

A Rt L T ——

by@&) actietsl T it bgRint€a W &S'St@ﬁlcqf]ﬂz{maﬁﬂﬁrds sé Gimilar to that
framthe surface of huyman peri g;@gral bl god T cells was

founddn severe ijection wharpetsriend: By motrasienguyexizapdriggrs. §ymptoms of

CRS SEbBEE IS A, AR U5 WAL TS e

di vilbe bnCiddsintibodissaithdnvehoon contamehe gr I@Eiegnutatiﬁﬁ)that

Isot Swi tchi.ng .,of  Human Anti
ProgiRA iraty Shains S e, sl e e e Q0 B0 AHIRLS) in vivo.
In BRY/EhbdUi MRS HehudBC4rtid6Mies Bf ¥ dhford a8E6 hdlMules hav1ng one
anti bodi es. These |IgM anti bodi es were "converted"

or merq eftthe fullavany mugatiohe medbmpdifieddgGivd Gackbone By d )N29I¥Af’ in

( le, the |l t i bodi ted
wHGHE A e e PrpoRioaiSF Hureptss S0 Hh an BRineriesidusncr!
L294V9\° @Q@Q’At”hﬁl Whith ﬂ{btlb@&f?é/ reRBeCAPREHohd Y 2 A 38Ghre re laced

eavy chai n gene obtained froma vector that contal
with alniee msudoch ﬁgl h234z$Aybé35¢Eg,annﬂilch the leucime \residriecat poﬁmon 234

. | ence was, cl oned, i .a

is 5Biaeesl T AT AN e e AR ETS Euh tneoiH RRRISioR 3o doreplaced
’ | | .

i8S oS TS ) el B0 B fon 235

rep(tamﬂ iwithtd glotaofic had vesidrdand ‘GHtDII58A N wikish tHeaaspareic heid

restd;xgo 293T cells u3| ng the FUGENE 6, (Roche Di agnosti cs)

RS PRUETHP0 g Eshlacsd s anjanipe residupalhermmberiag of the heavy

chain residues described herein is that of the EU index (see Kabat et al., “Proteins of

Immunological Interest”, US Dept. of Health & Human Services (1983)), as shown, e.g.,
in U.S. Patent Nos. 5,624,821 and 5,648,260, the contents of which are hereby
incorporated in its entirety by reference. v

Other IgG y1 backbone modifications that can be used in the huCD3 antibodies of

the invention include, for example, “A330/S” in which the alanine residue at position 330
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gui del i nes. The secreted nonocl onal anti bodi es were

tested for optimzed functionality, e.g., target
wa@edosagess3di ndi ng, using the selection criteri aPCT/US2005/019922

described in Exanple 1. EXAMPLE 3 : Antigenic

Modul ation Using the huCD3 anti bodi es The huCD3

anti bodi es of the invention are capable of antigenic
is EPQH&&M'[H% sefmé felidug eﬁlﬁfdrnﬁ% N Irh@hfcﬁ%éﬁrbhﬁé*fésf&ﬂ @ggosmon

I m nation of the CD3-TCR conpl ex i nduced byantlg

33busrstphged@éhlassun¢ms@uexpreSS| on of ot her ol ecul es on

expaderunt Bt GR% antBAREE IS inyeRion Faife by Fom > R B2
mutati Ui eh S regho vk B whi Refﬁixktﬁioﬂg— dlin@inkt®t] &f YOk fRRase in the

rel ease syndronme generate huCD3 anti bodi es

prqsmmeexf st BuCPh entihedps Paier stué@s bavepictually taugheawayfrom the use of
n t hat

a5 AR 20 ARl A0, 181688 oo,

23)1 eﬂcwem,dthawp@ucmh&w@yﬁlﬁkmm ak pbﬁm naldeas (RS L2 >
i mredi ate conplication that occurs Wit h

Azs“rfé ) shmigategthg ﬁwokrped@lpaseéwhswya%@éws%pwp@eral human blood

m&%ﬂﬁggﬁ%mﬁﬁﬁﬁo A5 fefh) ?ﬁé]ﬂﬁ x 'I;{é 14 ﬁ dihgbeas?'cwé ber%%ral

ant | 'S sy one act er zée
humean biwidveononuelasecetlt weydt Béliated 1ssi1gahficd] g'ENIEcntl Iabklgd mith CFSE

o S ey L S 5 G 5 L ¥Shctoa

antiBidi & WEE Q8 ded RIRABSLiRIIShS Ad TBuBAAS fof 99 Rburs At §7—‘V@r After 6
i nfection characterized by hypotensi on, pyrexia and

howisg¥} gl ofSypgmatant wis reRevedital eyabiated BNF eedaasplber EIfI8 herAfter 48

ol B S TR R PR e D S RDBRTIFRRY el P EEASR sfer 2

hotie] the Rell &b breiaricit apd prstilérai@fwis §438ds8d B FAIGTsing CF SE-

regi on-nedi ated rel ease of one or nore cytoki ne(s)
laWPIQg)lnt?r}«?ltbSne embodi nent, the huCD3 antibodi es of t he

i nv [

| VL Un b SO B 9o RO
mutatidd@ Tt had hec&tﬂestnltddebyashﬂis e nﬁohe@é (aghﬁ:oaylapmsmutannn)

297| $:8phac wjaan ne resj " A .
e B P A A AaloReet e HSct o g Gk which a
retal%‘la Sififidate IévePof Sdlaneré1abd effedt,ané N84 1 E8I3 W8S, EBUnltations of
L234/ A; L235/E", in which the | euci ne residue at

thedwii3 anfibpdiesiof ﬂ}eelpv%@a dginohexinbis rakine release ghenomenon. The

tevifos Elalfing EMBLIE HfiERL dHEeiaciPR @nEiR Fpd IO LAGE S0 1o

60vfer t}etmwaoﬂee@zﬁ U ad Ao?a‘é,Ai?3FpnuaaBn asd igfeteeedit fot Mta/Glu Fc
Iutamcnglgres due; and | D265/ A" in which the
mufafions degeribed feeny Féﬁ%e alAp ion 265 is replaced with
an al ani ne residue. The nunbering of the heavy
EXAMPLE 5: Peptide Array Identification of the huCD3 Antibody-Binding Epitope

The synthesis and ELISA screening of large numbers of peptides have been used
to determine the amino acid residues involved in the epitope for various monoclonal
antibodies. (See e.g., Geysen et al., J Immunol Methods, vol. 102(2):259-74 (1987)). In
the experiments described herein, arrays of overlapping peptides derived from the amino

acid sequence of the CD3 epsilon chain were purchased from Jerini (Berlin, Germany)
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chain residues described herein is that of the EU
i ndex (see Kabat et ah, "Proteins of |nmunol ogica
wo pdosnessss, US Dept. of Health & Human Ser vi ceBCT/US2005/019922
(1983)), as shown, e.g., in US. Patent Nos. 5,624,821
and 5, 648, 260, the contents of which are hereby
incorporated in its entirety by reference. Oher 1gGg
and sibasdileang ta¥edi tbi £pittepsf biRding ®3thd Al anntitEDB WA of
anti bodi es of the i1nvention include, for exanple,
the'ingaiog" i n whi ch the al anine residue at position

330L$ I i r L: « y LS .

o e BRSSPy SRR LTS B AL R B
forrdirbeciRthivdl sinthesiesr membemie duEporii{eeel Rihhky atdbOverwiliMeth Mol

anti bodies of the invention having a L234 L235 - A234

Bigdz ygl. 60t 14P1 108 (i PQHEramer pady SeineierMersenar ety Mak Biabrvol.

728 TOR) a0 Bl B B AR SR Ec AT HBUAT R Bbpen s0
celtudage support bj theuS¢crofimanlehving tHe Nueratinwnfrées@e. , angoundXuUsing

st BB e G Rt e e o e
28PPSIbh&16nA %o@ﬁ@e@%o&ér}aﬁ?ing L&t abdRP acids AROxiRRBAd the N
el mnated the cytokine rel ease syndronme, as assessed
termpamisg{Fig: 40)- human bl ood nononucl ear cell in vitro assay
system (Figures 1l A 1lIB). In this assay, periphera
human bl ood nDnonug@iﬁ@gggkiﬁ_ﬁﬁgéﬂgiglated using a
ficoll gradient, | 0. t he
CFSE-| abel ed cells were then plated into 96 well
e SR L L Ce
de@Gptigd thereod, the forsgoigdescriptiorsis petemdetdao il luwstraterapdmoeimitdhe

eval.uate TNF rel ease | SA. Aftef,.48 hours,. 50
scqpp O Ykifnentiens “IEh 5 STAGEEY s w0ht BEHE pPRIGE FlaiBcRther
asp¥¥tsEddvaftagdy, bed mbdifleatisis ard WRthimetht Scopelof tHAoUs Rt ARM.
proliferafion was assessed by FACS usi ng CFSEl abeling

intensity. Thus, contrary to wld type heavy chai ns,
and contrary to a series of other nutations that had
been described by others (e.g., TolerX (aglycosylation
mut ati on), Bluestone (L234 L235 - A234 A235 nutati on)
(see e.g., US Pat. No. 5,885,573)), which all retain a
significant |evel of cytokine release effect, the L234
L235 -> A234 E235 nutations of the huCD3 anti bodi es of
the invention do not exhibit cytokine rel ease
phenonmenon. The | evel of renaining cytokine rel ease
effect was 100 % for the wild type Fc, about 50 to 60%
for the Bluestone (L234 L235 -> A234 A235) nutation
and undetectable for Ala/du Fc nutations descri bed
herein (Figure 11 A 1IB).
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EXAVMPLE 5: Peptide Array ldentification of the huCD3
Ant i body- Bi ndi ng Epitope The synthesis and ELI SA

waenermsedyy of | arge numbers of peptides have beenusmesio19922

to determ ne the amno acid residues involved in the
epi tope for various nonoclonal antibodies. (See e.g.,
Geysen et al, J Imunol Methods, vol. 102(2):259-74

Wh@tl@@h“}'ledisn t he experi ments descri bed her ei n, arrays

of overl appi ng peptides derived fromthe am no acid
sequence of the CD3 epsilon chain were purchased from
Jderi niAd Beratddrfullﬁhnmam yoanclosal {23 aetitiody ot &apmentf théreaf,

tt f. bi th ti-CD3 mAbs of
Phe. | thertin g4 SpRBo U e lonTng KGRt sior o |
produgedy,;ygs &G«be ?OSI%iE;QIcﬁm &% bt ndt €4 ﬁvé f&m ) cells;
di rect chem ca

thesi's on nmenbrane supp see
Fr ank banoho@ulatesitlng ceimuk‘fahﬂ)d:XthS@ion lewedbr acsﬁ'ltyztﬁ L&Y and

Cor Oy Bichaists BgssT s eXprenar RIS aratthl 0Phed Qb

coval ent{e\ée gpind to a What man 50 cel | ul ose support by
the CGtermnus, leaving the Nntermnus free (i.

unbound). Using standard western bl ottlmélg techm ques
Zhese Tslantbetekclyipuhavisspnistd antibadyinb@its hnding-f the murine

28F] %Hﬁﬁ&?&n"@ﬁ‘rs Iﬁ&m%gi%héleﬁtng@dﬁéeﬁ ?j{lﬁhﬁ&e,@et of

amno acids In proximty ter Ig. 10).
OTHER EMBODI MENTS Wil e the invention has been
descr iThedintihodyof alaiat 1,omhenéih Isaiﬂhatibkaiyabih@blﬂqﬁmpé fitat esholly

11 s e et G prrpe s EMGGTTGT BrkYstsar (sEQ

whi ch 1psneed7)! ned by the scope of the appended cl ai ns.
O her aspects advant ages, and nodi fications are
within the scope of the follow ng clains. Wat is

- ai nekhejantibady afclaign].avkagein Gﬂiﬂyﬁnﬁmﬁdﬁn?ﬂﬂﬁ@c@ HHtatiorpgthe

ant i b r n

s ¢ Ry Dt AEinb AEH R0y N BEENEn 234 9B 0L BT o

posi t iceenbikdbidng tlreeédfsankiubduwt th@lﬂemgﬂtcymmr(e@mnj a T-cell.

ceI I's; b. nodulates the cell surface expressi on | evel
actj.vi c. .decreases the rface
pres &#@8@%&%?’"&&‘?\‘/‘?@‘9 Sgi myjation rogyl 3 ‘Pé’Bé‘

2. The%lmlawar@idlﬁlaakm§0s1u6}er ein said anti body

i nhi bits binding of the nurine anti-human OKT3

nonocl onal anti body. t hoc%qt) 3. _The anti body
df. cl alhe antibaheekelaing b;. \uheaﬁpuswécwtl dyis 2B Ae@pisobype and

that %ﬁun)(s at least a first mutation at position 234 and a second mutation at
position 235, wherein said first mutation results in an alanine residue at
position 234 and said second mutation results in a glutamic acid residue at

position 235.

7. An isolated fully human monoclonal antibody, wherein said antibody has a
heavy chain with three CDRs comprising an amino acid sequence selected
from the group consisting of the amino acid sequences of GYGMH (SEQ ID
NO:27); VIWYDGSKKYYVDSVKG (SEQ ID NO:28); QMGYWHFDL
(SEQ ID NO:29); SYGMH (SEQ ID NO:33); IWYDGSKKNYADSVKG
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or partially includes the am no acid sequence
EMSGE TQTPYKVSI SGT (SEQ I D NO 67). 4. The anti body of

wa@b@smsgh3s wherein sai d anti body i ncludes a nutBECT/U820051019922

the heavy chain at an amino acid residue at position
234, 235, 265, or 297 or conbinations thereof, and
reduces the release of cytokines froma T-cell. 5. The
ant i bq8EQuID Ni0e34)y GTGMNWEDPY SEHQIDINGBbpand esul ts in

g b R R P b oo
an | g@pRSMANRGud h £Rb %blﬂ%e&“enl:@ 88tctéd frbfSthe BYup

at position 234 and a second nutation at position %ggﬁstmg
wher eiof tbaardinbiackt sequeanaed ofRASQSMSSYILA éS'EQII]am(a B80):

reou AN SRl RSP IE T 15N

An i SQMSQQV@SB&L&]@SWW%)@ GASSHAT hoBy, IDW@@B@D N

said anti body has a heavy chain with three CDRs

conpr i QRNEGSHRTRGSFQ RN @: %bdﬁ@ﬁ@@lﬁ@ﬁb&(@&qm}%

(sEq 1 ERREHR5) SEG R VR T B PN 2k pASsts

QVGYVHBBD IT5NQ:41), WASIGISSHVBESH NO:43) GORSNWPWT (SEQ
pVWDGSKKNYADSVK%S g | D NQ 34);  GTGYNWEDP

NO: 35)ID NN @@@W&&Sﬂgﬁ%ﬁ@ ID NO:47),

i ght chabin Matht B{M ghat include an am no acid
sequence sel ecte romt group consi sting of the

am no acid sequences of RASQSVSSYLA (SEQ I D NGO 30);
BASNRAAN (SSE@d DlNGueah m@smﬁo@sﬁ@emﬁi i aﬁt)'body has a

RASQS sssv S 6) . GASSRAT 1.D NO

QOYGS E'gtji%" @Ko’ ‘%H%t‘i%‘ % gid;s Bq‘i\%c%%‘ile"ted
YASSL%rﬁ@Eé%Ho B B6asiihi ommha a&ﬁ eDcéHQf@YGNH{ (SEQ ID
DASSLGS (SE | D NO 42 SSYLA %3|2D NO, 43
QRRSNVRAR 7): E@&U‘i RO DL

%.“S@M?Eﬁ 3 %“”P*?%S%%mn AT ORI TRAD kG

wher ei (SEQaIRIN&N34)pGAY: YW FDESB(Y 1o NO:A5)viahdh t hr ee
CDRs CXHB'QNS élgng%q{gBé{}%Ga 8]5% TS%QS) \\ %l‘e?r? ga?g antibody binds

CD3.

9. An isolated fully human monoclonal antibody, wherein said antibody
comprises a heavy chain variable amino acid sequence selected from the
group consisting of SEQ ID NOS: 2, 6, 10 and 22, wherein said antibody
binds CD3.

10. An isolated fully human monoclonal antibody , wherein said antibody has a
light chain with three CDRs comprising an amino acid sequence selected from
the group consisting of the amino acid sequences of RASQSVSSYLA (SEQ
ID NO:30); DASNRAT (SEQ ID NO:31); QQRSNWPPLT (SEQ ID NO:32);
RASQSVSSSYLA (SEQ ID NO:36); GASSRAT (SEQ ID NO:37);
QQYGSSPIT (SEQ ID NO:38); RASQGISSALA (SEQ ID NO:39);
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fromthe group consisting of the am no acid sequences
of GYGWH (SEQ I D NO 27); VI WDGSKKYYVDSVKG (SEQ I D

WONR02R)g63MVEGYWHFDL ( SEQ | D NG 29); SYGWH ( SEQ P@X/US2005/019922

NO 33); |1 WDGSKKNYADSVKG (SEQ | D NGO 34); GTGYNWFDP
(SEQ I D NGO 35); and Al WYNGRKQDYADSVKG ( SEQ | D NG 44),
wherein said anti body binds CD3. 9. An isolated fully

human YASSEQSHEEQRER NBot); QEAEY STIT (3EQ IBNYOBAMDASSLGS
cer oot G i KERD: §YERICLSRE R Brf TN ole)  oRRMMER T o

6, 10 @N02%); PASSEIES @E@nﬁﬂtﬂ:&ﬂ%&b@?ﬂs@%a‘ (éjl@g BYNO:47),

i sol ated fully human nonocl onal anti bo wher'e
sai d awhérbiodgidrantibady bigls CPBain with t hree CDRs
conprising an am no acid sequence selected fromthe

group ¢onsk st f the ampo acid sequences .qf .

SR AR TRy g i BB ARG d f URRGR i antigocy
QQRSNViRItpi st S R htl2hbla \3idable BATRSMIP SXubnésHefechdd from the group
NO 36) ; GASSRA'I@(SES I D NO 31%7; YGSSPI T (SEQ ID

NO: 38)congiakagPpk (NS5 4.18, .ZQ%%, R, oxberabEeid pntibody
NO: 40) g TLT (SEQ I D NO 41); DASSLGS (SEQ I D

NO 42) " SSYLA (SEQ I D NO 43); QORSNWPWI ( SEQ BD

NO 45); DASSLES (SEQ I D NO 46); and QQFNSYPI T (SEQ I D
N2. 47) An vdodate fullydiuchaamorvolbpalenieSDEBAtIbddly. orAragment thereof,

isolated fully h nonocl onal .anti bod wh in.said
ant i boterERGFaic A0y FaTpRFses RARRARIS PRV aid ki) FEBiamy
sequensinpiRiRCCOR 1 fah@ ODRE viHefdiR s£i@ Psdist stacded BHQ Huth
NOS: 4, 8??@11%?%0,_ T A ieb(?g?_ o
bi nds 10P30 Vi zermling geape sequened, or ¢ nhelgigracidosequénsa dhat is
anti - nt i .t her wherein said
anti boqgoinoilg A@?g}é}%eofgp v(g?ﬁgg'l[}lg"heé%\l}gg%%gfl%&( VH) region
conprising CDRI and CDR2, wherein said region is

eltc odethdantidothy obeiaiDPhZ) Whdrgje saitlinneledpertél sqoeaeeckat iOr

a nucleic acid s e that is honol ogous. to the DP50
VH gertAmelesqpisie ﬁ%ﬁﬁﬂé&’é germlinegege é‘?ﬂ“i%ﬁ?fd'ﬁ apleagt| 9y

12, WhRsdlBgdiRits tRUSP S ¥, 26islikaqHeBaRichhat i s

14.  The antibody of claim 12, wherein said antibody further comprises a variable
light chain (V) region encoded by a human L6 Vy, germline gene sequence,
or a nucleic acid sequence that is homologous to the L6 Vi germline gene

sequence.

15.  The antibody of claim 14, wherein said nucleic acid sequence that is
homologous to the L6 Vi germline gene sequence is at least 90% homologous

to the L6 V. germline gene sequence.

16.  The antibody of claim 12, wherein said antibody further comprises a V.
region encoded by a human L4/18a V, germline gene sequence, or a nucleic

acid sequence that is homologous to the L4/18a Vi, germline gene sequence.
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honol ogous to the DP50 VH gernline gene sequence is at
| east 90% honol ogous to the DP50 VH gerniine gene

weamsenses 14. The anti body of claim 12, wher ePQuI/B83005/019922

anti body further conprises a variable light chain (VL)
regi on encoded by a human L6 VL gernline gene
sequence, or a nucleic acid sequence that is

HGol djeumtibedyt dfeclditr 14, vderan ssd ngdee asabisegnoee thb is

The anti body of cl 3i , wherein said nucl acid,
sequertommeiaripS i g ] B0 BTG P ReR iRt MIERED e
SequenyndlSgob td ﬁﬁm/m/vpgminag@@ﬁe $quéhe, L6 VL
gernline gene sequence. 16. The antibody of claim12,

wherei n said antibody further conprises a VL region

eifcodetn wylaépdrmﬂﬁ humap magachypalgatirk P én@lme/ ogé@@awnbthereof
or a eelh %aﬁca!ngbg‘ %}ﬁ'ﬁeg ](;1@1 (fl?];li] %ﬁéﬁ) gﬁgﬁ%%{g% h% fammo

L4/ 18a gernline gene ‘'sequen

cl ai matfil segbiarcei YGM@ (SBQID 8i@:58)ci d sequence that is
honol ogous to the L4/18a VL gernline gene sequence is

at | east. 90% h us to the L4/ gern i ne gene
sléquerﬁc%lsolfsg dtafly 5@%95{1@&0?189? Wﬁtﬁﬁﬁ% |5 fzagmedit thereof,
anti - %rélﬁtshlkaoaﬂﬁbwy écfn‘?}ﬁ%@@ﬁ VLEOR O Fregidh g&ﬁbﬂsﬁ%{h@ amino

anti body conprises regi on conpr|3|ng t

am no aucd @qs@q:@QMQGS’EIQ(ISENDEﬁ)NO 58). 19. An
i sol at ed fully hurran nmonocl onal anti-CD3 antibody or

wh
(%9;2 regi %‘Eg% be CI%Imﬁ{gf rhéé élrlngaﬁgwa’['ce@ ég%}gnce ﬁiﬁ?ﬁ ¢ bmino
(SEQ Ialald\s@qﬁélice TRO7 X e, e, Kb wRyDS VKT ¢8HQ 11D NGv6e). ei n

sal d VH CDR2 region conprises the anmi no acid sequence

2X3X4X5 SE D 0 21. Th
a%lti b o1 e%?ﬁé? %&% X Xz,ig 3@« s apl X@e@paeﬁaﬁxny

repr esgitho @y, am no acid. 22. The anti body of claim

20, wherein X1, X2, X3 and X4 are hydrophilic am no
acids. 23. The antibody of claim?20, wherein X1 is
apar afierratibedeirdeimed® wherein TheXa Abiand &K age hydrephilio@mino
\AherelangQ is arginine or serine. 25. The antibody of
claim wherein X3 is |ysine or asparagine.

23.  The antibody of claim 20, wherein X, is asparagine or aspartate.

24.  The antibody of claim 20, wherein X is arginine or serine.

25.  The antibody of: claim 20, wherein X3 is lysine or asparagine.

26.  The antibody of claim 20, wherein X4 is lysine or glutamine.

27.  The antibody of claim 20, wherein X;s is aspartate, asparagine or tyrosine.

28.  The antibody of claim 20, wherein X is valine or alanine.
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26. The anti body of claim 20, wherein X is |lysine or
gl utam ne. 27. The anti body of claim 20, wherein X is

w@spanisas®, asparagi ne or tyrosine. 28. The ane@bUsz008619922

claim 20, wherein X6 is valine or alanine.29. The
anti body of claim 20, wherein said VH CDR2 regi on
conprises an am no aci d sequence selected fromthe

@ooup Benmtibodygf dhinONNGRIDENADFVEDR Seion Bbriie an amino
I | WDGSKKNYADSVKG ( SEQ | D.NO. 70), VI WDGSKKYYVDSVKG
( SEQ 138} .??)Ceéfﬁa&eﬁ%t%ﬂm&( ID NO 72).

130 A oD ABS YRS ER NN (G:89), WPSVKG

anti body or fragnent thereof, wherein

conpr i(SEQ I N TDRETWI?GPKEIDY D§VKQ36 (S‘;f& gaiN@ga):mﬂ
seque \ 1). 31. The

anti by SDERER DS UK SN XE X5 anc

XEr epresent any am no acid. 32. The antibody of claim

0. Whed Bbmtedully AuEn aichobRUAIMaki-@DB aatikelyds fragmentthbreof,
anti body of c]aim30, wherein X is an aromatic amno
aci d. vezereimsaidantibedtgonarises aiVm GBR3 ppgeneempasingthg amino

wher o SR ER P AR R AT DIIH e anti booy

of claim 30, wherein XB is threonine or nethionine.

3. ThHEheantibbdydyf ddinc3@iwhediin Xah XeeKp, X and Xagppresait aey
or trypt.ophan. 38. The antibody of claim 30, wherein
XD i s AMPPeYBhan or histidine. 39. The antibody of
claim 30, wherein XE is proline or |eucine. 40. The

at i borhe tibedypbMelsith 30VRaTeedin X5aind X rERR3rd] @8 acids.
conprises the am no acid sequence GTGYNWDP (SEQ I D
NQ 62) or the_anmino acid sequence QVGYWHFDL (SEQ I D
NG: 63) Theaniibody,0f dajmydQ avirergin Kor A ATomsks @minpcid.
anti-CD3 anti body or fragnent thereof, wherein said

) | DOFh £RBBAY S€Qaith 36, WIRYGA K4 b ﬁWﬁ%)no acid.
conprising the am no aci d sequence PCKGELEW ( SEQ
ID NG 73).42. An isolated fully human nonocl onal

a¥ i - dw aatibpdioeficlaim 39, agreegin XaHe gbsine opfghtamimesai d

anti body conprises a framework 3 region (FRWB)
ri . i . . .
"SRl hRG SRERRESRDTG AR ] ot Sapgonine
37.  The antibody of claim 30, wherein X¢ is asparagine or tryptophan.
38.  The antibody of claim 30, wherein Xp is tryptophan or histidine.

39.  The antibody of claim 30, wherein Xg is proline or leucine.

40. The antibody of claim 30, wherein said Vi CDR3 region comprises the amino
acid sequence GTGYNWEFDP (SEQ ID NO:62) or the amino acid sequence
QMGYWHFDL (SEQ ID NO:63).

41.  Anisolated fully human monoclonal anti-CD3 antibody or fragment thereof,
wherein said antibody comprises a framework 2 region (FWR2) comprising
the amino acid sequence WVRQAPGKGLEWYV (SEQ ID NO:73).
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43. An isolated fully human nonocl onal anti-CD3
anti body or fragnent thereof, wherein said antibody

WEDwpnisses a vari abl e region | ocated C-term natC1/oS20h%019922

CDR3 region, wherein said variable region conprises

the am no acid sequence VTVSS (SEQ ID NGO 64) at a
position that is Gtermnal to the CDR3 region. 44.

e anhn Fotpfedfully haiman4gonoghosakanti-€ BB dntibedybardyagment thereof,

conprises a variable region |lqcated C.term t he . .
o it i anPBody St R r g rerion R WP edmprising
the anhsemaw £tié SpeneRIEMSKDISKNBEQLIAMNSLRAEBIAFYYCA
position that is Ctermnal to the CDR3 region. 45.

The ar(SESOEYNE:7Hh ai m 43, wherein sai d anti body
conprises a variable region located C-termnal to the

hE artms Sl R B I Bk GRS P A R oo,
a posiwheeintshigdt antibod tanpiigeak vaatill ecgiddRBcated CoBrmihbl to the

An iso d fully human nonocl onal anti-CD3 anti body
or fr a‘éﬁégtreglﬂ%r ein 3ad,variable segom sRMmpriRey the avaigo aeid

epi t onRqhdRE WG IEEN(CY ' il BGeA

a6l d_ SagpaRt VRS IS IR L AR B e
i sol at€dRamediomdy accordi ng to any one of the
precedi ng clains, wherein said anti body includes a

tati in.the av hai n .at .gn ino acid resid )
T 2P oo PSR 4 S AReiR o B fodi elinntes £t region
t her edbcaténd-tefheingl 6 thd!EDREIre@iss, Whersitsaidi vagiablt r@HbR

T-cell in the presence of said anti bostg/ is reduced as
conparsOFprises the apuneaEd sequensa GRLNEY S GFQIDINE:6T) at o

the prp%éﬁfaﬁqhﬁgs gneﬂﬁﬁhmll}e% EBRb rgggﬁ. not include a

mutation int eavy chain at posttion 234, 235, 265

or 297 or conbinations thereof.48. The anti body of

cd5ai mThe, anfhedeofclaiai 43, miteatin said mesbddyscompriaes @l aiubheregion
or gl uytami cid residu said position. 49. The

ant | bgaﬁi’m%‘f Clrampeifs ,th‘?/\ﬁ]_e)?éirﬁglg’éi Hietpipis JFRbRfegion

at | eawinpiistd themibt id 0&ueScc W IRSTLVIVSBISEY W RO:66) at a
second nmutatjon is at position 235, and wherein said
first nestieniteat iy edempigaljta thaCRRAnegiensr esi due at

position 234 and said second nutation results in a

Heut M £isBRk fuf§ hilkEn MorBLROhAI 8-EB8 antibody or fragment thereof,

wherein said antibody binds an epitope that wholly or partially includes the
amino acid sequence EMGGITQTPYKVSISGT (SEQ ID NO:67).

47.  Anisolated antibody according to any one of the preceding claims, wherein
said antibody includes a mutation in the heavy chain at an amino acid residue
at position 234, 235, 265, or 297 or combinations thereof, and wherein the
release of cytokines from a T-cell in the presence of said antibody is reduced
as compared to the release of cytokines from a T-cell in the presence of an
antibody that does not include a mutation in the heavy chain at position 234,

235, 265 or 297 or combinations thereof.
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48.  The antibody of claim 47, wherein said mutation results in an alanine or

glutamic acid residue at said position.

49.  The antibody of claim 47, wherein said antibody contains at least a first
mutation is at position 234 and a second mutation is at position 235, and
wherein said first mutation results in an alanine residue at position 234 and

said second mutation results in a glutamic acid residue at position 235.
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