WO 2005/ 118635 PCT/ US2005/ 019922 Anti-CD3 Anti bodi es and Met hods of Use
Thereof FIELD OF THE I NVENTION 5 This invention relates generally to fully
hunman anti-CD3 anti bodies as well as to nethods for use thereof.
BACKGROUND w2005 86BIVENTI ON 10 The body's i mmune syst ercsesyesoiagza def ense

against a variety of conditions, including, e.g., injury, infection and
neopl asia, and is nediated by two separate but interrelated systens, the
cel lular and hurnoral imune systens. Cenerally speaking, the . hunoral

systemis nediated by Ai-GPB3Aiwdiss rnd Mathodsof Bae Thergples or

i mmunogl obul i ns, which have the ability to conbine with and neutralize
products recogni zed by the system 15 as being foreign to the body. In
contrast, the cellular i MmunFIBYBIEANTHHRNKENTION nobilization of certain
cells, terned T-cells that serve a variety of therapeutic roles. The immune
system of both humans and ani mals include two principal classes of

| ynphocyt es: t hehié inyetion dditey geateally ksfullfFhaedd aiti-.Ch dntibbdiebasneclinmts ow
derived cel lﬁ éB celfjs%. Mature T cells emerge fromthe thynmus and
circulate B¢ IP55d0 ¥ 8syues, 20 |ynphatics, and the bl oodstream T cells
exhi bit inmmunol ogi cal specificity and are directly involved in

cel |l -nedi at ed i mmune responses i@UCh (3]3 r af t. reitrecti on). T cells act

agai nst or in response t 0PAC pVDo fid FeFWg 198 ur es (antigens). In
many i nstances these foreign antigens are expressed on host cells as a
result of infection. However, foreign antigens can also cone fromthe host
havi ngl®een al t Bredwdpy o syYSry sevesas 2 defeass aeainst anyapiply ¢ Fonfitionss s do not

themsel ves;3pamgt £ ¢ }déﬁ%aﬁm ah) 8¥%phish, HRAUSkSiatel sfa B d &ﬁarm%mant i body
secretion by the second class of |ynphocytes, B cells. There are various

subset s of imfercelatgdsystoms. dhe eeHulaganddiugiora) iappayetens Gmardbspeakingeher ni nant s

found on tpghlraCEkkmIihbacee by ?o'iuﬁfl@kulod@c?s, bdined Miﬁ@hie?&tibﬂ&b{%ﬂﬂﬂn;,or ei gn
antigen recognitiron. Sone subsets of T cells, such as CDS cells, are

ki | | er / supphish bave tBoatibity|te cambine ywith gndnopiglize raduets respgnizedbyithe syfemi rmune
syst emyzwhj l.e. , S p0f | ammat ory
and thlrr%r a# I%g%;égﬁiéeg? %%28(%%?&@?5 egwﬁglglgk%é%gggfvgmﬁnn peri pher al
T | ynphocymebiligationied certaimaesdlsitterehet d-eefel hetrsrveiabeoety obtherpewticireleyy of agent s

i ncluding forei .ant | o i bodi ' as

phyt ohemaygl ut i %Eﬁﬁgé\dgggoncaﬁga\}gﬁ%% ""%r o%gkﬁglg?%oa%rﬁ%wag‘%%%ﬁoabl y
occurs by lymphocytes: the thymus derived ceils (T cells), and the bone marrow derived cells (B

=

cells). Mature T cells emerge from the thymus and circulate between the tissues,

20  lymphatics, and the bloodstream. T cells exhibit immunological specificity and are
directly involved in cell-mediated immune responses (such as graft rejection). T cells act
against or in response to a variety of foreign structures (antigens). In many instances
these foreign antigens are expressed on host cells as a result of infection. However,
foreign antigens can also come ffom the host having been altered by neoplasia or

25  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

30  cells that play a regulating function in the immune system, while others, such as CD4*

cells, serve to promote inflammatory and humoral responses.



bi nding of the mtogens to specific sites on cell nenbranes, the nature of
these receptors, 5 and their nechani smof activation, is not conpletely

el ucidated. Induction of proliferation is only one indication of T cell
acti vati onw@hdeeiigksadi cati ons of activation, defined agralst@gefobans in the
basal or resting state of the cell, include increased |ynphokine
production and cytotoxic cell activity. T cell activation is a conpl ex
phenonenon t hat depends on the participation of a 10 variety of .cell
surface nol ecul Hsmaxparipheraldl bmphheyteseap bestinmgatdd toaindengo mitosis bpa.  For
exanpl e, the.antj - j EieC . | osed of a

di sul fi de- P‘iﬁhﬁi‘é{’i‘;f‘%ﬁ‘g? fHefitn f‘?‘,"“%%ﬁ%%“f‘%?’?f’é‘%%“c tgdr%e'r" andégg{?“rsis %1%,

i nt egral nphpolEmaygluywio pndtoncmaedio AsAlthalgbhetivatich preswanably awdrsbly) , or gamma

and delta {(y.,and ...non-coval entl.y assqci at,ed w.t h C | ex of | ow
e coul o BibABRE e puftelie St Al halie SPGB opmor 15
referrefl teandihdidnechbhzmicfRethlafibig isund chaplatetyehicidatede Batudtidieofant i gen

specificities, The. st.ruct ur es, represent essary. nol ecyl es that are
the t r ansdBENIGARRESRTY eipdisaionoliosh acibafom (iieripdirdionotAsBI®Pndi ng. of
the TcR al pérmehat Atckaliohs MR bdsl or keutihg G@Bdf thd BET, erchide indd&kéy const ant
regi ons of the gl ycoprotei n chains of TcR and variable regions 20

n

( pol ymor phi¥abpkingpiodustiop gpdeyretpxig s¢lt 3gVRY-r egi ons define subsets of T

1
cells, wth di gtiinsdivaRAGs 4 EsthflbeshenbibiokehaQtjchedd Bile Fma ARRQERI Zze whol e
or smaller fragnents of foreign proteins as antigens, he.ﬁ)'cR conpl ex

i nteraéf®s Vit offel} surface molreples erpsessrd anibe regpantige d, cellipopwatians tFobe pr esent ed
in the contextniiheilifn-PbahioeBIP Ak (i) & eoMbH¥a ofd\/&}gauza@@ha&u' es. These
MHC proteins represent another highly polynorphic set of 25 ' nol ecul es
randonl y dheigredisnes confemingtiva clonpily dgjabuted; intquyalgnenabraneglydoprotein dzlisy

requires pard.i {nteract i é i.on. _pept.j,di c

ot gen: borliip i WAL s o) B ERARL Ru, o 9 o] 05, 3R tterly Bl RaR

PCT/ US200546dsieRef 108 uddeRMr @fight-ihvdriduEiidteind] chlmmaniyedssizhatediye@D3 @wmcpr ovi des
fully tfglman rme@qcl | antibodies specifically directed against CD3.
Exenpl &7y FOASEI®AA ant i bodi es i ncl ude 281, 27115, 23F10 5 and 15C3
descri bed her ei The AR #ptaaind Beth yhaifiddetemming ehigealspecifiditsdThe €Dan ant i body
that binds to the sane epitope,as, 28F1 |, 27115,. 23F10 or ,15C3. The

ot bod osSEH BT ISHREH ety BEUE Pl tabah Bl driting glepsng of PR, The
huCD3 ant i kigehts MaRtedMPodbindilP bE£the Tck Rphh Béth OMMRER )b E A84AN IThbdeGSs t he

anti body binds to CD3 positive (CD3+) cells X .
both constant regions of the glycoprotein chains of TcR, and variable regions

20 ' (polymorphisms). Polymorphic TcR variable regions define subsets of T cells, with
distinct specificities. Unlike antibodies that recognize whole or smaller fragments of
foreign proteins as antigens, the TcR complex interacts with only small peptides of the
antigen, which must be presented in the context of major histocompatibility complex
(MHC) molecules. These MHC proteins represent another highly polymorphic set of

25 ° molecules randomly dispersed throughout the species. "I'hus, activation usually requires
the tripartite interaction of the TcR and foreign peptidic antigen bound to the major MHC

proteins.



but not CD3 negative (CD3-) cells; the huCD3 anti body induces antigenic
nodul ation 10 which involves alteration (e.g., decrease) of the cell
surface expression |level or activity of CD3 or the T cell receptor (TcR);

the huCD3 &y bdageligsisnhi bi ts binding of the nmurine ant prhgd®gs 68503
nonocl onal anti body to T-1ynphocytes; or the huCD3 anti body binds an

epi tope of CD3 that wholly or partially includes the am no acid sequence
EMGEA TQTPYKVSI SGT (SEQ I D NGO 21). The huCD3 anti bodi es of the invention 15
conpete with the nurine antSUMMARYMOIHLBHE INVIENTEIN bi nding to CD3, and
exposure to the huCD3 anti body renoves or masks CD3 and/ or TcR wi t hout

affecting cell . |ng of CD3
and/or TcR resu’?f?lf‘rsgrlgér%ﬁttlir"fggib'lﬁ)l I%b%@s ﬁﬁl&%l on o?c(ﬂ%n F%%Ibo Pi which is
desi r abl e divected agaimen {23, oﬁmmﬁnm&mlcma} anmbouhbsrmblhédzgﬂteﬂmsammatl on
ccours: sCoul [RAHALER s LR Tl AaB Pl FPBS 75 ShbShiad o0 e
conpar ed Wbinds to'the sanarepitapeas QAP 2315, 00F 1 axt 15CS. Ths eitibedienkrsn usi ng a

modul at | on FRIEVEY FREHRds Paainat pitos fodi TN RE GRS P o oeDe- T cel |
recept or cCaithd sothORllbRRgshirhaastied tlﬁaﬁﬂlbddyb&u@to CD3 pyaphaese 1) @) cdigCrease in
the level 25 of cell sur(gq%?eeéépre on or activity of the TcR on the cell

i s meant t Aot G183 ArgAliNe ( 1the R 3 pibody indpces anfipepis anodmlstien at i on of

the | eyel eﬁmcﬁeﬁ\l e Bk AR P!, 8&8da9¢) 0P the cBE bir¥dcl ¥xRssiohRevkor TBRRY Jehat  the
anount of on 0t he cell ngufp ace ag? fur?gtl on gf %Sll s al trered tf e.g.

reduced. Tﬁ:@ Qdfiert ccdireacpier GeRbe G bagiivedwwhibis bindias of the marine mbrane  of
the cell i gnd-ReH&AOKTS gfon@efaﬁpmbo%'ﬂﬂﬂﬁaé &ab tﬁ@hﬁb%bgéyﬂ k& TCR upon

contact of 30 the cell wth antib Al t er nat upon cont act
of a cell enitoppel Gt whelly ¢ pasiallomgludes thmmme RClﬁ§eqmst1¢ed 3 W

2005/ 118635%%%@&@?%@39@@@&1)‘ *gﬂqrﬁtflﬁ) Bodies & fenﬁH I ne

anti - human OKT3 nonocl onal ant c te | s I néd as a
decr ead® i pompric with themyurine aﬂﬁ@%ﬂtlbﬁd&'@ﬁ‘f{* @?nblnbmayo €D3, afndrenp(amtemwrpl ex wWith

CD3 on theggglhbns %ﬁgr&ﬁo@sg £ YR B8 Yh&or mﬁﬁ&t%&&tggg%co & ns @

heavy chain vari ab vin e am no acl sequence o 2, 6,
10 or 22 ader@tiSllongﬁCD@HéDﬁw@DB abhembskingred GD¥eandfvr Aok amikth intedosnee of SEQ

it ude an™ i R A3l el JHE FAAR e BRI 0r 0% or more
i dentical wnesgelbddecdlsicbation ofqumDdvar-graatoncdi{Eh Btesuly i proddeidd ( SEQ |1 D

NO: 27) 20  effect of reduced T cell activation, e.g., for a period of at least several months, as
compared with the transient suppression that is observed when using a traditional
immunosuppressive agent, e.g., cyclosporin.

Antigenic modulation refers to the redistribution and elimination of the CD3-T
cell receptor complex on the surface of a cell, e.g., a lymphocyte. Decrease in the level
25  ofcell surface expression or activity of the TcR on the cell is meant that the amount or

function of the TcR is reduced. Modulation 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 T¢R upon contact of
30  the cell with the huCD3 antibody. Alternatively, upon contact of a cell with the huCD3

antibody, CD3 or the TcR is masked.



VI WDGSKKYYVDSVKG ( SEQ | D NO: 28); QVGYWHFDL (SEQ I D NO: 29); 10 SYGWH (SEQ

| D NO 33); |1 WDGSKKNYADSVKG (SEQ I D NG 34); GIGYNWFDP (SEQ I D NO 35); and
Al WYNGRKQDYADSVKG (SEQ ID NO 44) and a light chain with three CDR t hat
include anygybep8@sd sequence at |east 90% 92%  95%cB¥s0diP@e299% or
nore identical to a sequence selected fromthe group consisting of the

am no aci d sequence of RASQSVSSYLA (SEQ I D NG 30); DASNRAT (SEQ ID 15

NO 31); QORSNWPPLT (SEQ I D NGO 32); RASQSVSSSYLA (SEQ I D NO 36); GASSRAT
(SEQ I D NG 37) ; nGIBMisSHR Bindifg-6F thOmNenS &iti-hAEQIK BbAloAcl $falutiBod yNG@a39) ;

VASSE SovA YO ST s Sty Oy O e g e 10

NG 4g)d an]garﬁh@wﬁa‘ﬁaxmafm bﬁtﬁg%mzﬁrfacla'bﬂa'amﬁhﬂﬁdytebl nds( 20 . A huCD3
anti1 body of the I nyention exhibits at |east t more (i.e tvvoor
nmore, three or *ﬁﬁ‘f“@ﬁ 3 apighody contgipga heavy ghagp v a&“ﬁ%mﬁﬁ?@‘dseven or

nore, ekghteq@bnce SPSEQ mlmsqrsnwce22taﬁmaﬁghtraﬁﬁlﬁmq>immn@rmm1ﬁa agd the
foll owi ng characteristic contai ns_a vari abl e heavy chain

regi on (VH?%%G@@E‘B}D&I%ﬁaﬁ %F%b?f@ﬁr%s Peederably; the thieerhieavechain or a
nucl ei ¢ acifl,IEGUEAGS ahh%eqdeﬁcem@!eaét%%z%c’géhenww 99%3&%&{@ ger mine

gene sequence; the antib y contains a variab chai n region

L)
encoded byu&nmhmsﬁqu@wwelgmﬁr@méw@ﬂ@ @éﬂﬁé}g@é G (REQIIPINOEE: d sequence

A VL emood D R D N D R e ere
aci d ségueBYEND (TP dELI; HWYD@SWMSNH@@EQ I@W‘i)_ne gene sequence;
Yo (SEQ NNy EDE s S A R R Py G BRI Sy
i ncl udes aahth EPREhaieyith lttmstﬁERitlsait g luedh @n amimcacaicsieqheseﬂqal daastIOBSYRYG, (SEQ | D
059 o SR E SR Bl DR SR SRR S, 0L
VH CDR3 r efjihe amimorgoidi ssduegced TR A8QSMVE LAl (SEQ]IDWOIAXBSNREXDEBXEED_( SEQ I D
NG 1) 2! "y AR LN S ST S SRR B BB e o o ¢
(SEQ ID NGASIRAT (SEQAM NO3AY, QUEGHSMT (§BQ IBING:Sn RIASEHASLNAESEQ USS ( SEQ
D NGO R, PRRSHQENAST NGl bR (B BN A st " he
‘ ID NO:42); WASQGISSYLA (SEQ ID NO:43); QQRSNWPWT (SEQ ID NO:45);
DASSLES (SEQ ID NO:46); and QQFNSYPIT (SEQ ID NO:47). The antibody binds
20 CDs3.
A huCD3 antibody of the invention exhibits at least two or more (i.e., two or
more, three or more, four or more, five or more, six or more, seven or more, eight or
more, nine or more, ten or more, eleven or more} of the following characteristics: the
antibody contains a variable heavy chain region (Vy) encoded by a human DP50 Vy
25 germline gene sequence, or a nucleic acid sequence that is homologous to the human
DP50 Vi germline gene sequence; the antibody contains a variable light chain region
(VL) encoded by a hurnan L6 Vi, 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
30 homologous to the human L4/18a V| germline gene sequence; the antibody includes a Vy
CDR1 region comprising the amino acid sequence YGMH (SEQ ID NO:58); the



region C-termnal to the CDR3 region; the antibody includes the am no acid
sequence 10 GILVTVSS (SEQ I D NO 65) at a position that is CGtermnal to
CDR3 region, wherein the positionis in a variable region Ctermnal to
the CDR3 rqg Rsn11kdde antibody includes the am no aci dpefgsseom@odERGTLVTVSS
(SEQ ID NO 66) at a position that is G termnal to CDR3 region, wherein
the positionis in a variable region CGtermnal to the CDR3 region; the
anti body binds an epitope that wholly or. partially includes the am no 15

aci d sequengidofyinciugs DR TrEiprseprisingdhesmino agidisaanenca MSVESA(BEChe| udes a
tation . : ¢ . AR 34, 238
mut ati on |9)§|raf5dggﬁ%xmﬁjiaa§ fhc%ﬁﬁ[‘v}?gﬂ% r{géb L dnfRiseURe %nﬂg(ﬁéﬂitsécgl?m%

265, or 29 I nat1ons thereo erein the rel ease cyt oki nes

from a T- cBVKX,6XeXel s ¥ SeRE¥K S ECHIDING $0); theaaptibedyrindludse d VasCBR3par ed to
the rel ease of cytaokin 4 T-cel | i e [ | body t hat
oes ot feerngerpShPER bR hafibs X R GER X BISECRER SInGmRY "O0K {08,
or 297 ®r asitbinaicludessa YHEDRSreditvecomprisingitiegpncho sdidsdgeency chain  resi dues

descri bed rein.is.t f EU i ndex (see Kab " ei ns of
ol ogi CHOINEPRLFER BaNQR) & the gidedid Shuditp BB pd e BEBES) T 5t
shown, e. gNO:63)thbladtiboBaineidesNas ammo G2i4 s@Rikn@Ni BE SEEPRONOtdagatcont ent s of
whi ch are hereby incorporated in its.entirety by reference.. 25 In sone
aspects, tResifaucha i &l‘tt‘?r' toctgﬁbﬁﬁ"féfe%ﬂ"gﬁ?ﬁwytg‘?:g?f‘q?ﬂt'%lniaovﬁ?‘a e nmutation
is in the @ fdrmin@ Do @b CIHR S rdfiting the QRtioAS Ulchifled e aminkiddegienédrat has an
altered effector function, An effecgtor functiqn of antibody s altered
by al t &0i nGTLVIYSS SEQIRNGHY ¥ pesition thays Cripaning! fq 9}%@9 region, HESTSRY | body f or

an ef f ect ofe/PabifiGhisen & VathbRSe@Bn Edemtifdl &P CDR3 raui6d T &ty isanRenent . By
altering an effector function of an antlbo§3/N it 30 is_possible to control

various aspeeminecid ssauanan R FELYEKSR (SRQ B NS ahepesiiopithat & fppr essi ng
vari ous T eghindl'e @Riﬁgioh,mﬁi‘ﬁn%é%ﬁﬂbn ﬁ%aeﬁ&ﬁmlrg%ioﬁ DerfitAtd @9 resul ts
5 WD 2005/ 118635 PCT/ US2005/ 019922 in an anti body that is capabl e of
reduci ng c{DRRiragon dhamsibody bipdsanpiene|that hpllvornspially indydes hapminicon is in
the heqyy GHabluelccdMGBIRINEYK SISt sBAD N337) APt Ahitdy irkludes o
conbi nations thereof. bPreferably, the mutation Tesults in an al anine
resi due at maiatinein thpbeavy chain 2w anpanacigsdeg at posttionnd34a23), 26 rutY 9resi due at
position 2 ar. . | | ! f " Y | pe’ rs to all
aman cyt obRageel RRL AR LB Bl o ot ¢ e b or o
expressed ofisaidwmntibedy is sainéedce comparehiertedypleatsi b ppkinesefam p Treslliinthe
e '9?0': ng lg}:étsegﬁgsf 4t BB theR bl ot irloflde BRHEHRion R Reavy bhdtn af position | - €

20 234,235, 265 or 297 or combinations thereof. The numbering 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.

25 In some aspects, the huCD3 antibody contains an amino acid mutation, The
mutation is in the constant region. The mutation results in an antibody that has 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

30 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



The rel ease of cytokines can lead to a toxic condition known as cytokine
rel ease 10 syndrone (CRS), a common clinical conplication that occurs,
e.g., with the use of an anti-T cell antibody such as ATG (anti-thynocyte

gl obul i n) @R%olEdkads (a murine anti- human CD3 anti bodyper/ddtoos9pgr one i s
characterized by the excessive rel ease of cytokines such as TNF, |FN gama

and IL-2 into the circulation. The CRS occurs as a result of the
si mul t aneous binding of the antibodies to CD3 (via the variable region of
t he 15 antlhlaﬁdm)boapdmat ismp‘abld?ﬁ”ceinhmgsyﬁhniémiaasoﬁmheﬂbcﬁll Fecepinpls (via the

const ant r |on of antr on ot eby. t| vating the T
cells to r 5’&?&‘0%%16 AN 31“ ﬁ?ﬁ‘&&&gfasmg‘%lf@r@&%f? ory response
char act er i coafbitdyiohRREEEN Preferablpythe Miutatian ebsulls if) @ SlaniBy Fgsidae st éthert he CRS

i nclude fever, chills, t ensi on,. and dépFnea. Thus,

t he huCD3 RASHBA) 238 %ﬁggﬁﬁﬁ@ms rrtﬂ't??ﬁ%raf‘?vrsafsrréuqsr 23ho9Te SOmPHRAghs t hat 20

prevents Negukof Mtk RermOBHbRINE" Irefeed mnmaﬁhm&ﬁauﬁeh@&&@uﬁximlqa@al@rhamra@
cytoki ne(s) in vivo. e fully human anti bodi es of the invention

i ncl ude, f%rra@llmpreéept@rs E’QEQSSE arthe 3elhee&°m5hwhyamwtr eelk faection, 1 egi on,
such that Iﬁfz] gB@n{o’F lﬁﬁaﬁo@@nmaﬁﬁawatm 14 Gp36 ant /g aogly ahé

significant duced or elimn (see e gures 11 1 I'B).
descri bed I&el?ow in Exanple 4, the L234 L235 4 A234 E235 nutation in the Fc

region of the 21% s tﬁg&&@%ggrﬁegé to})ﬂﬁxﬂcQMMdn%o&rﬁqygﬁ&uﬁémfelaéem nat es

cyt oki ne rel ease antibodi es are exposed
| eukocl esqynddomeéGBS) lagompnoa cclinipal cdwplivatipe that deeireye. mmh memsrqurm ficant

cyt oki ne rgel N LORi{ ] | in
oyt oki o rafiebeg! FEBAE) bt of REOTERERl Socyih B WA (UMM Lo
exposur e tlounidneChRIEEBody)! il‘bisdyndnani: Bgharatt2®ztd bp 8fs esce&ﬁwrdrﬁ%ofrrut ation in

the Fe reg 3 ok el ease. U e to_anot her
ot - con. Skiia gidh s DT B aBh MR A St IRE B Geb s BH0, "o o
of the rrutzaﬁulmﬁhaﬁmu]tanbm thielinyof th dntibodiex ta ldDBN(siai the vdriableeegi@psfale | ncl ude
for np 2 * A234 35 L235 . 3 35, N 97 .and. D265 ' 3
po65 Al oranabpd g e RE Reeretses oy e B BBy R C RGP EORES o ¢ pat

i ncl udes Qheantﬂfodfﬂﬂj’nﬁ)ﬂliﬂdbdlsl, mmby hcatvauhmhatreem to tgléaeé Cytaldheh thasi due with a
germine nucleic acid 5 res i ne leic acid re is

Toant 1 e THOLIKERCY Seris ARG Frabuse AGHaH a2 DY BRI GPR, BTG ne gene
encodi ng mg@QSS}arﬂitorﬁé’ of\thg CasIne;hrdege@ﬂ.cmllaeraﬁéeammlg@ﬁypdt@siohem@m found
|nagermcell desti hecone. an e in the sperm. A

el | ined.to
‘germ i ne %P%qa. h“s #@3@&?#&*@%@? Ei'teé'b‘feé“‘éh%'i’r‘?&é’sr"ﬁeg arﬂtwerrogr» thBNA t hat
has  OfE Urpreebnt Ready ORANtH8laht REioh-ARAAKEE18asB bf érltdr sﬂo?eéﬁor@ﬁé(é) isbioge, and

when transmtted to 234« 235
The fully human CD3 antibodies of the invention include, for example, a L= L
- A%4 E™ mutation in the Fe region, such that cytokine release upon exposure to the
huCD3 antibody is significantly reduced or eliminated (see e.g., Figures 11A, 11B). As
described below in Example 4, the L L** 3> A?** E** mutation in the Fc region of the
25 huCD3 antibodies of the invention reduces or eliminates cytokine release when the
huCD3 antibodies are exposed to human leukocytes, whereas the mutations 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 huCD?3 antibody having a L L** > A%* E®° mutation in the Fc region

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



10 offspring, such a nutation is incorporated in every cell of the body. A
germine nutation is in contrast to a somatic nutation which is acquired
in a single body cell. In some cases, nucleotides in a germine DNA
sequence eRgPRbdsd9r a variable region are nutated (peBuszossoismtic

mut ation) and replaced wth a different nucleotide. Thus, the antibodies
of the invention include one or nore nmutations that replace a nucleic acid
with 15 the gernmline nucleic acid residue. Gernline antibody genes incl ude,
f or exanpl mord¥9Re m(tAtiarsisscpibedibeidye r OthbMBIatdMlin GefBacgdn RERde, ER6618) , L6

(Accessi on_nunber 314 . bl GTAENBI:/ Gan ke/ : X1668)..8 kd/ 18a (Accessi on
nunber: ENBY rIrBarIrk/ﬂ]: IX?S{JOOG .aélTh heally cf‘ﬂgi)n of A2 hucD3 ant i body i s
d)eri vgd frtr)ri m a Hﬂérﬁhtldeﬁﬁth\z’hﬁ&lbl’; mmoeyéseaeo@a B aGiuelbic gsid tlfa@fncﬁﬁﬁad’ﬂﬂef e, tEe
1) 1>50 germ i ne gene. The nucleic_acid and amno acid sequences for the
DP50 gennl PHBosdpHations ﬂ@a@plamm@m%{wgﬁ%wm pETYing BReIeAdd ani no  aci d

sequences sl melemnhlid-gatiteatid destidaR rAachd Aaddidadd esisdaghgaaca
t gagt gagaa aaactggatt, 25 tgtgtggcat tttctgataa cg%t&gt cctt ctgtttgcag
gt gt ccagt gnMERHY PEFUEN 2 EEHRIINg GaRA SNELBRAB LIS YN abicEgor c Ty Bdige
ccct gagact oG8 ¢d it BRA folfPinGlLaRbel ¢ BCE bEIEAQiARATE beodB%en EYEAR AT

tccgccaggctccaggcaag gggct ggagt gggtggcagt tatatggtat gatggaagta
at aaat act asnegchg@é‘gfe;@hngmg@agg’ge@rsga@bereiéblatchme theyRaginay N4 thablps

acacgctgta t gt
caagagacac Le LR s R R SRR AR R b A A RS D S oy
RQAPGK @ EVe fspvingDAShmukaiynBIneGRr#Td iI8RDMSIKR] 71 tht OMySI AReonBElimiawtilsn R ( SEQ

I D NO 69). ] . PCT/: A 922 ti bodi f
the | nvent FORCPIEPLA ng MRt SaRd iy Cprd BN OB 00 2° niman
DP50 VH gecasts, neclepides inageamitee. DA Bitnogldngling fone vagehble regeyarence is shown,

e.g., in SEQILQNO 48 in Figure 5. The hu t i bodi.es..of . he., invention
i ncl ude a (ﬂgtﬁtegg(f'%ha T cﬁ&glﬁlg)o%'gée%%egwﬁg%ldgt?eée“gél}lgg‘)}gg'ugﬁ%semfhat is at
| east 5 . B@itholiesof thgnivention itdhele DRS6r Abtegartations thageplacesenjelicaid Witlef er abl vy,
the nuclLei g acid. sequence is,at _Jeast 90%. 95% .96% 97% ho us to the
050 VAP gefifReiaing AEeR dEh el Gl spaoo Epae iy Bf SHaitle pB8. 000, |
honol ogous (A&eésivh niifber: WAGTEEMBI./GenBank/ DDBJ:L06618), L6 (Accession number:
IMGT/EMBL/GenBank/DDBJ.X01668) and L4/18a (Accession number:
EMBL/GenBank/DDBJ: Z00006).

The heavy chain of a huCD3 antibody is derived from a germ line V (variable)

20  gene such as, for example, the DP50 germline gene. The nucleic acid and amino acid
sequences for the DPS0 germline gene include, for example, the nucleic acid and amino

acid sequences shown below:

25

30

35

tgattcatgg
tgtgtggceat
ctggtggagt
gegtctggat
gggctggagt
gtgaagggcc
aacagcctga
NO: &8)

VQCOQVOLVES
KYYADSVKGR

agaaatagag
tttctgataa

ctgggggagy
tcaccttcag

gggtggcagt
gattcaccat

gagcegagga

GGGVVQPGRS
FTISRDNSKN

agactgagtg
cggtgtccett
cgtggtcacag
tagctatggc
tatatggtat
ctccagagac
cacggctgtg

LRLSCAASGF
TLYLOMNSLR

tgagtgaaca
ctgtttgcag
cctgggaggt
atgcactggg
gatggaagta
aattccaaga
tattactgtg

TFSSYGMHWV
AEDTAVYYCA

tgagtgagaa
gtgtccagtyg
ccetgagact
tccgecagge
ataaatacta
acacgctgta
cgagagacac

aaactggatt
tcaggtgeag
ctectgtgea
tcecaggcaag
tgcagactcee
tctgcaaatg
ag (SEQ ID

ROAPGKGLEW VAVIWYDGSN
R (SEQ ID NO: 69)



gene sequence. The VH region of the huCD3 antibody is at |east 80%
honol ogous to the am no acid sequence of the VH region encoded by the DP50
VH germ i ne gene sequence. 10 Preferably, the am no acid sequence of VH

regi on of {leduwihdds anti body is at |east 90% 95% 96BgT/Osh%0shael ogous to
the am no acid sequence encoded by the DP50 VH gernline gene sequence, and

nore preferably, at |east 98% 99% honol ogous to the sequence encoded by
the DP50 VH germ ine gene sequence. The huCD3 anti bodies of the invention
al so include a TarhiudBi3antibghes of Heiinvepitidn inclbde a egyiable heargudien (Wy) mgioaman L6

or L4/1 8a VL rmine eguenpce 1 ne gene sequence
i s shown, & 8d '8 %DWW%I?EH G S%“g&g CGiD Mt]h\dﬁgém PaFT8a wL
gernline gm&amm@m,ég, miS(EQ‘iDIﬂOMSemErgpfeeﬁ ThehﬁEQ3Iaﬁnlb\d@w§3fiha Figure 7.
Al ternativel t he h ant i hodi es i ude a .VL .regi on t encoded by
a nucl eic H’c‘%‘a 'ﬂfgq@’{eﬁ’é’f'%i‘“gmﬁchgéb{(a% 1ﬁ8ﬂﬂl%ﬁ‘ {‘]% é’it eﬁﬂr the L6
or L4/18a h’dmmemmolgaﬁ 1§ GRDIPD BeepaiaegenPsefuetcab Pyefertle, theislctiicacarti d

sequence is at |east 90% 95% 97% _honol o eit er the L6 or
L4/ 1 8a VL BRAVFRCE feat éfé'ﬁe‘?ooé"eaéé’n%@? r{ﬂhqml%g%‘ﬁ—ﬂtg?ﬁpé%ﬂ galfm}“ééslte 98% 99%

honol Ogousséqﬁe&btiﬁﬁh&gﬁref%@aw aliédst 987, 94y, BEhATbEAR ORB DS WLGRERline The VL

regi on of the huCD3 ant | body 1s_at | east 80% honol 0 ous to the amno acid
sequence oBeREHEIUgRoS: ddiedin Terien e BYCIET aibpdy i@t loast §P% hemplpgongto fisr i i ne

gene 25 Segﬁiﬁn@%&ds@é&ﬁ@écﬁ@ﬁwbﬁﬁﬁgf&g&dﬁ%ﬁ U 018 efmtle Mo SRR, Of the
9

huCD3 anti is a | east 909 96O 97% honpl ogous to the amno acid

sequend® eﬂm@my,tﬁb@@nmﬂwd squenceeféfnrmm@dhwu%mt pdy igatleast®@ence, and
mor e pr el eh3hl v, 394 fifiostitto HOHind B LORBHE hOodoBEy REDBIFAGE, cncoded by

ei ther the VL gernline gene Sequence ant i bodi es
- of the invegemiliog ghmﬁequem andanpngipecterpbly 4t ddaphP8le AB%rhpmelogawd tadheaci d

w0 2008, 1180 Befs HEL YRR Drs Ty et SRRIRE P hodt e of the
i nvention have Fle hmmih@iiwfthegm?mdﬁmmhde al variableUightehaii@V) (SEQ | D
NO. 58), The, %%ﬁ@od%d bgh%m%nc}?g’o %g%%ﬂ'( %ﬁiﬁ%&%{%@%&ce&&hﬁm L%a\?t the

contig ous acid sequence For exarrpl , the CDR2
region i ncgexﬁémagélm seduesonis sigpvoria gaim $EQ 8o IND:3eouiégue 6, and a human

0O T AR S Wi S S S 90,20,
am no aci d&.lteﬂnﬁtlﬁa(byrﬁldhmﬂm aatibodiszdnohsieaf Vi tegion thaeistenomled My a nscleic acid
sequence that is at least 80% homologous to either the L6 or L4/18a V. germline gene
20 sequence. Preferably, the nucleic acid sequence is at least 90%, 95%, 96%, 97%
homologous to either the L6 or L4/18a Vi germline gene sequence, and more preferably,
at least 98%, 99% homologous to either the L6 or L4/18a Vi germline gene sequence.
The Vi region of the huCD3 antibody is at least 80% homologous to the amino acid
sequence of the V region encoded by either the L6 or L4/18a V|, germline gene
25  sequence. Preferably, the amino acid sequence of Vy region of the huCD3 antibody is at
least 90%, 95%, 96%, 97% homologous 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 Vi, germline gene
sequence.
30 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



asparagi ne or aspartate, X2 is arginine or serine, X3 is |lysine or
asparagine, X4 is lysine or glutamne, X5 is aspartate, asparagi nhe or
tyrosine, and/or X6 is valine or alanine. For 10 exanple, the Vn CDR2

regi on i nclygdRssaf:am no aci d sequence sel ected from ther/gs064@19980NSi St i ng
of Al WNGRKQDYADSVKG (SEQ I D NO 69), |1 WDGSKKNYADSVKG ( SEQ | D. NO 70),

VI WDGSKKYYVDSVKG (SEQ I D NO 71) and VI WDGSNKYYADSVKG (SEQ I D NO 72). The
CDR3 region of huCD3 anti bodies contain, for exanple, at |east the 15

cont i guousregwun@hdleiblms@qdnem@hWB@W@mmSKmm@mm acidhere XA, XB,
XC, XD, and XE r%g;@? (?rglg o acid. In sone huCD3 anti bodi es of the

i nventi on, S¥IXAY a heu am no acids, XD is an aromatic am no

aci d, and/ or WHEed DR 24& the haCDhydivodihoinciodesne. gloatdedsﬁtheﬁoxﬁigamramm XA is

1 Yot ophanacadssigiet ByRsie B KT abf e g SR rdop RRRPARE o

| euci nes FegntigXciRameho dchieseqilante m*gmnxmwmexﬁmvm(smm Nad)guous ani no

acid sequence GI SE or .the.copti d
sequence W% 5‘%\% regrggen zl"}?’em?fﬂ?ﬁég ‘E‘E“’g Igjl‘sésfin#gﬁ&&@é

f ramewor k g&&la phiffRMBMotabidl. 1668 hISDS Btibodits BOtha éivéntiRgNeiRce W
VRQAPGKGL V (SEQ I D NO 73).. huCD3 anti hodi es, of the 25 invention include
a framewor RSParagiag PLAPRTAE\RY it HENInCe ShEAMASX A IR bYSinRion asPaasHIe st bt or

RETI SRONSKN it dVRSIPAFHARRY ¥sf epinS 6yt dind A/t X 1ssﬂﬂl‘fﬁe BrfHiRnea ol bodi es
i ncl ude thé conti guous_am X&%\ﬁamgd sequence VTVSS (SEQ ID NO 64) at a

posi ti &H t peample; the-VieE RRA sgeiqngneipges ap agingfcidsgqueggeselscied fopdthe gigkp hody
cont ai ns tﬁ& Tt cals m@mmgvﬁ%gmg@léwvss (SEQ I D NO 65) at a 30
t

position t Is Cterm nal

regi on her huCD3 anti bodi es
i ncl ude t hEWYRESKEIADSKGESERQIR E@&%Né\%ﬂmmv (GBUINO. 66) at
a position t viRyYestalel 019922 Cternminal to the
CDR3 regi oMeah(grgl ni ne remé’%’g’@?{ﬁ}@%%m 6 is shown, for exanple,
in the Vn sequeBoeSDRyregidneo! haEi3 anfitofizs egntdibdolexanpD, ﬂt[b?ﬂsi[!h*?) and the
23F10 B COR ab b R d 3Rt koY R RIBRESERIRS Mbre1h A X SR ON
0 ev

provi des et reating, prevent| Ag or ating a synaptom of an

i mune- r el Xeelp,did e dereshyt any amivioscidr ImgpnaerhubCD@tibedies dfdihinvaption, subj ect .

CPL Onal L Y Kt B et sl Uik AL E Lol o SRARAG RORN.  Such

as, but no A3 0, 1 abmra I MMuUNoSuppressi ve
hydrophobic amino ac1d For example, Xa is glycme or glutamme XB is threonine or

methionine, Xc is asparagine or tryptophan, Xp is tryptophan or histidine, and/or Xp is
20  proline or leucine. For example, the CDR3 region includes either the contiguous amino
acid sequence GTGYNWFDP (SEQ ID NO:62) or the contiguous amino acid sequence
QMGYWHFDL (SEQ ID NO: 63).
The huCD3 antibodies include a framework 2 region (FRW?2) that contains the
amino acid sequence WVRQAPGKGLEWYV (SEQ ID NO:73). huCD3 antibodies of the
25  invention include a framework 3 region (FRW3) that contains the amino acid sequence
RFTISRDNSKNTLYLQMNSLRAEDTAVYYCA (SEQ ID NO:74).
Some huCD?3 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) ata
30 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



conpounds. For exanple, subjects with Type | diabetes or Latent Autoi nmune
Di abetes in the Adult (LADA), are also adm nistered a second agent, such
as, for exanple, G.P-1 10 or a beta cell resting conpound (i. e., a
conmpound t%tzoﬁsﬁ]%k@;es or otherwi se inhibits insulin reteesescsseh as

pot assi um channel openers). Suitable conpounds include, but are not limted
to nmethotrexate, cyclosporin A (including, for exanple, cyclosporin

m croemnul sion), tacrolinus, corticosteroids, statins, interferon beta,

Re B? cade (tﬂéﬁif@ g anbegbg.(ﬁtea@%memés)duanﬂswm NED: A ahdvi) D) . 15I TheOI
subject is suffering fromor is predispo t eyel o Lan i ne rel ate
di sorder, @@mpleain the ¥p sequsngsep for the 28k 1] BPﬁﬁgﬁ@%ﬂg%é?&ﬁ%&%aﬁ ap‘ﬁgggmmt ory

di sorder. ¥ ¢romh&a-gvention provi des net hods of

adm ni ster?%&gﬁgbgancﬁ@g?gnt?body g):‘/ the invention to a subject prior to,

during and/ or ditaesthesragpast. she inyensior proyidgimapthedsol feyie. IEYenERGPH| e, t he
huCD3 ti . | i S . ! S)MEY rejection
af t er ggr]ga%%g}ré"%%E’E}’g’t@?\éﬁ%“%ﬂﬁaﬁegﬁ%ﬁﬁﬁéﬁﬁ%gﬁﬁg R S e DRAW NGS
Fi gure 1 i sntibodetoiaswbjott. Qptioraliynthasitiers isghrthen administesest Witlea saseubaneet and

am no acid 5 u > or .t i | I heavy regi ons
of the huc®s gﬁt%?] o‘g@?@%ﬁl 1?[1& Eﬁ%ﬁ&kﬁgﬁugﬁmﬁguﬂnﬁégkgﬁsﬁge sequence
encodi ng t bempoandsalHoe exapgile sulpécts wWith Tgmdydiabeteapmi.atenh duRigmuee DBbetepr esent s

the amino acjd (5} encoded by .t he nucl i en h in Figure
1A wher oi 1 bhASREHIR, SRRt ato s PHORE ekt Sien 36 P RRAR R BIE ",
nucl eot§ deosestetdiaeging octipaunt e, \adoirpbluel thetgedwesadr ottieewisé phibitshai n, and 30

Figure 1D represents the ani no acid sequence encoded by the nucl eotide
sequence sH’éWrecﬁseF?‘{jBP%PcfEa ““Wi’@?'éaiﬂpqﬁnﬁré‘fCDRs are indi cated by boxes. 10

WD 2005/ 115635 $§iihbldosmp5indd 8RRRAe, tut gdmet Idnited t6 arcitegexite, rfiospaemaat i ons of
t he nucl eot.i de_sequence and am no acid sgg}uence .for the varj ?f?l e light and
3 3 t ‘ij Uns:p

vari abl e hEag/ydipgdorsrample, "tyﬁg’sﬂ’ﬂﬁ’&%‘c’é’ﬁ’?‘f‘ 'S, caffiqoptere;
represent i ffertdish BHE REMICSEISMIHRIDY, EnbRE Elirteepl) end/Hith B Adalingiab). of t he

heavy chain, Figure 2B representing.the _am no acid sequence encoded by the
nucl eodfde 5 se'glél’eﬁﬁ‘E@CtéﬁW“Fﬁﬁﬂ"dW%Pr%?poﬁ?dgtﬂ 8"‘%@‘ 1BRe Feﬁ"deqehe

nucl eot i de 3G RRE 28160 hAgle, il ButdiRbiuabiBcdke sl MnRimhiteryl dighder.chai n, and
Figure 2D representing the amno acid . sequence encoded, by the nucl eoti de

sequence shown Inrnpihegasaechthe ipyation providgs wgthpdsofgampisieringdhg G, s of t he

nucl eot i de ,S8AHEBERe HYEntNIH @ s@Féc pridQIURREE nd @laftb ReAdritRGlee | 1 ght and
vari abl e heavy rtegions of the huCDg anti body 27H5. =
transplantation. For example, the huCD3 antibody of the invention is used to treat or

20 prevent rejection after organ or tissue transplantation.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a series of representations of the nucleotide sequence and amino acid
25  sequences for the variable light and variable heavy regions of the huCD3 antibody 28F11.
Figure 1A 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
30 Figure 1D represents the amino acid sequence encoded by the nucleotide sequence shown

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

10



10 Figure 3A represents the nucl eoti de sequence encodi ng the variable

regi on of the heavy chain; Figure 3B represents the am no acid sequence
encoded by the nucl eoti de sequence shown in Figure 3A; Figure 3C

r epr esent syigmoesii1des nucl eoti de sequences encodi ng t he pomvsadsioasseegi on of
the light chain for the 27H5 clone; Figure 3D represents the five am no
aci d sequences encoded by the nucl eotide sequences shown in Figure 3C, and
Figure 3E 15 is an alignnent of the five light chains fromthe clone 27H5,
wher ei n an ast afigwek2 (s*seriesof refresehtatiensof themvaloetidsgequenge and pminoaagids a

conserved am no idin. t I X o ) std 3 presents
a conser vaﬁeﬂwc?ﬁ%’é&?gﬁ?a%gﬁéﬁb g&&%ﬁ %}3}9{‘ ga?ly?%]élﬁé) ffﬁé@“??\?ﬁ@ég&%\%@?s a

seni conser wih Figare DA fbiesenting itgumeledtidesequense enevdingstho variablrregiemdfthe ons  of

t he nucl eoti de sequence. and am.no, 20 .acid,se nces .for. the variable |ight
and vari abq‘eévh%%f%‘{iﬁ EPEFeig the REHRe 4id fcﬁg‘%}?e 8‘1%8%’?%‘5’? H“ﬁi?"aﬂ?e 4A

repr esent i Rgudre® stowe if Tlduete? 5 Figiea 2€ repheontingghd melestdd elphence agbding of the
heavy chain, Figure 413 ref_relsf’ﬁnti ng t he ino acid eaglillence encoded by the
nucl eot | detns aeriRbifEEigh e LRtengy B Figure 1) srheeSrng B AUEA T " et wo

nucl eot i dege &R ERGAS RGO HhdMDIIHE Sequaice aldven Ingghwee20f the |ight chain for
the 15C3 clone, and Figure 25 4D representi n%OHe two am_no.aci ¢ sequences

encoded by t he Figwr 84t jeaes daepressaietionsgf Rgpuelroqesgauencrend gminpacids s an
al i gnrrenEDgeﬁHé&L' 38 REr AL Tl by gAY hEﬁ?‘b@giBﬁQf@%u@bStahﬁbd@@Hs. 27H5 and

28F11 hu ant1 bodi es as wel| as the DP- r_ gernm i ne sequence, the human
heavy [®i nFiggres 0@prssayirchepuclotide saquenso sraedmedisvapabinrssipnoithedisance. The
CDR 30 regLons il £ 9hirRACH sSQRHENGRodel by R miSREfdeld

PCT/ USZOOS%JQS%&%‘%B%%%S an al {laag‘r?r%gt de%_i ct |yng t he Vi dl vgeri abl e
regi ons_ of showe it Bigdre(3arfigus¢ 3C rappeents fgifiye puclpotide sequeades gncading BF11 huCD3
anti bodi es, a%ﬁ%#néﬁhiﬁ%ﬂcﬁamﬁﬁ&mz@s FGRUERGR 3D BFreQUTRR #APRAR0é OF Ni Ng 4
sequence and the huhan kappa j ol ni ng sequerice. The reglions are

i ndi cat ed #cid seaeivesagodeddy thdmplagtidesequinsessshowh inyFimea 8Ciandi logurngEt he Vx|
vari ab regions of .t -] | J i ~) and 27H5
VL2 hu %f?f’l“lag |een§ ?Ptglg h\?\/% §g1§ﬁ€$fmeldé$?ag§%&ﬁ§n g%%ﬁ?r?‘égﬁ%? he human
kappa j oi niledasé resegiabeled K EB¥jdeprtrents avansekag paifogicid in ghabcolgragpereton. () The CDR

[ i ndi.cat ed f h el ] ' t depicti
the Vi1 Vi hEBEE PR R GR PRI TR G Ch IS Rl BRI IR k0n ae”
wel | as hupspresktppeenpiconsemglive nagativsance. The CDR

Figure 4 is a is series of representations of the nucleotide sequence and amino

20  acid sequences for the variable light and variable heavy regions of the huCD3 antibody
15C3, with Figure 4A representing the nucleotide sequence encoding the variable region
of the heavy chain, Figure 4B representing the amino acid sequence encoded by the
nucleotide sequence shown in Figure 4A, Figure 4C representing the two nucleotide
sequences encoding the variable region of the light chain for the 15C3 clone, and Figure

25 4D representing the 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,
27HS 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

30 regions are indicated for each sequence.

11



regions are indicated for each sequence. Figure 9A is a graph depicting
anti body binding to CD3 nol ecules at the surface of Jurkat cells using a
variety of anti-CD3 antibodies, including the 28F11, 27HSVLI, 27H5VL2,
15C3VL1 angoLafsAYdsds huCD3 anti bodi es of the invention.pdigeu®@ndsi s a 15
graph depicting the ability of a variety of anti-CD3 anti bodies, including
the 28F11, 27H5VLI, 27H5VL2, 15C3VLI and 15C3VL2 huCD3 anti bodi es of the
invention, to inhibit the binding of the nurine anti-CD3 antibody OKT3 to
CD3 positive cdlipfe 6 Sdlignm8E degictingghapkiltepiableiregiorishod thrrisCgeni c

modul ation of CD3 and TCR from t he face _gof _hupan peripher blood T
cel I's by avgashlehght %a‘%HtlieuCBé]&ﬁpﬁgﬁﬁlg?iq%rﬁ?flw%gasﬁwf %@pﬁ 20 27H5VL1,
27HVL2, 190 BVl d cedfiched, HSMlrdan S omitte e Rte &fd thélRurhaM@Ppd jefhing IFi gure 9D

is a graph depicting the effect, of a variety anti-CD3 anti bodies, including
the 28F11seqpenes\ihe CDRpepier areligdicared fon Aph £88We hucD3 ant i bodi es of the
inventign, on T . pr ol tdeRBrindthd Wk Evatdble S idriddsibEatdLandepi cting
t he bi n%i ng patlilérﬁlﬁhégfj&i ]%L%%@Idbﬁﬁ?}n n 25 ‘r’mnogl %ﬁﬁgjls ant i bod;(/ 28F11 on a
pepti de ar Kght chidn 2yied “VILaTH and @7HH VA3 ba€D3 apehpdiacs veell as thed 4083 epsi | on

chain. Figure.ll is a ies qf gr. I Ct of . ¢ Ki ne

rel ease up%‘?anlg?(fFGB‘fﬂ’:&Stﬁ% W@ﬁ(@@dﬁ%’i@&#&%ﬁ%ﬁﬁ%@%})5@&% a

TJA,tA ?t ed 38§etluén¢€;D31&e %ﬁir&%&;ﬁd@ﬁﬁh@e@fo&ﬁ@gmﬁca AE:;»g4AESS mut a:tb\i2 32 (E gggl
, and a mutate 0 hu anti bo avi a. <X

mutation (28F1 sy 8 lﬁft;é’lggmﬂt ePli%“ﬁf@f %85%&“3%?@%&??'&%%%%)’619922 |

depi ct ot hgudisy itively ANFDEK ) as well £3Rmat RAFHaGHRARE Brseqieacd MBSEDRIL i bodi es,

and Figure 11B depicts the level of interferon gamma release. DETAI LED

DESCRI PTI Orégiony pie inslieateshfor ¢aqky &584#056- provi des ful [y human nonocl onal
anti bodi es Specfgigﬁre 9A92icPph d%ﬁ@&ﬁiﬁﬁ%ﬁﬂﬁigﬁo CO338dleculdd@r dBkurkRedi es are
r u

respectively re red to herein is anti bodies. CD3 is a _conplex of

at | east fphibiiandisasiaz pourdly poiniifedl ribedies, nplidinedher 281y npibiiitles that are
non- coval eﬂ%ﬁxﬁ’vﬁf%9%%%1251%4@@@@%@39%0&@%wﬁveﬁm_ Tiged 4B &0 receptor.

The CD3 conplex 1'nc ‘the gamma, delta, epsilon, zeta, and eta chains
(al so 1§ ef grapledepidingshesablitn iof & Yariehor{-ahtinll? avheticsomsludingtha’3Hilbs have been

deve’ oned 3431 \@?f, %@ﬁb@fﬁﬁbﬁ End 15030A 2 REDRRHRIdids o8 thetvehtitn, BT | ne
inhibit the binding of the murine anti-CD3 antibody OKT3 to CD3 positive cells. Figure
9C is a graph depicting the antigenic modulation of CD3 and TCR from the surface of
human peripheral blood T cells by a variety of anti-CD3 antibodies, including the 28F11,
20 27H5VL], 27H5VL2, 15C3VLI and 15C3VL2 huCD3 antibodies of the invention.
Figure 9D is a graph depicting the effect of a variety anti-CD3 antibodies, including the
28F11, 27H5VL1, 27H5VL2, 15C3VL1 and 15C3VL2 huCD3 antibodies of the
invention, on T-cel! proliferation.
Figure 10 is an illustration depicting the binding pattern of the fully human
25  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 L2 1.2 > AP AT mutation (28F11AA), and a mutated 28F11

30  huCD3 antibody having a L L?° = A™* E®® mutation (28F11AE). Figure 11A
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64.1. (See e.g., June, et at, J. Immunol. 136:3945-3952 (1986); Yang, et
al., J. Immunol. 137:1097-1100 (1986); and Hayward, et at, |mmunol.
64:87-92 (1988)). 15 The huCD3 anti bodi es of the invention were produced by

I muni zi nOwlWaesii§k8$ Of transgenic mce, the HuMabTM pawes:ammidobe KMTM
m ce (Medarex, Princeton NJ). The huCD3 anti bodi es of the invention have
one or nore of the follow ng characteristics: the huCD3 anti body binds to
CD3 positive (CD3+) cells but not CD3 negative (CD3-) cells; the huCD3

anti body i adiieme RVEl FANICalpROleadc vpin Whposilte i Wiede\eBEbodRS, AlFenad i1gns of the
cell surface expression |evels of and the T cell receptor (TcR); or the

huCD3 ant i 8epirjs the kavel efdnterleran gyngs relse nur i ne anti - human OKT3 nonocl onal
anti body to T-lynphocytes. The huCD3 anti bodi es of the invention conpete
with the murine anti-CD3 antibody OKT3 for binding to CD3, and exposure to
the huCD3 antibody removes dPE EBD EFESCEHETIONTCR wi t hout affecting cell
surface expression of 25 CD2, CD4 or CD8. The maski ng of CD3 and/or TcR

resultsczin the : Wolst < i ' i .
5 RSfedht ihRAUGH b&gm@i fully gﬂ&ﬁi&i{ nﬁglgcfc v\dﬁgf allnﬁﬂodlég'k%ed?ﬁm

anti bodi es of the invention bind to a y or partially

i ncl udes t hgairmhCH3 epsilod chais (G, Thomtibedips rorespertivaly pogrraditohera® inf t he

processed gu(?%g] u&@éiesepSi | on subunit (i.e., without the | eader sequence).
The amino A¢rd &&G0eSte of the 30 human CD3 epsilon subunit is shown, for

exanpl e, in GenEhRks Aongdsd afnt Mos five H8mWEn@B05K po8HERidRON B8 d5/ 019922

NP 000724; . AAA52295: PO7766; A32069: 516:; AA VA | e,
t he huCD3 g’mﬂhﬁﬂé? tB‘i‘tﬁstnog"%eé%ﬁs%)ﬁ@ na o\%gﬁ c]ﬂyergp &%’§g?h f%aﬂjltf:éépir ngrﬁggse

the amigo agbslor. SEECGDI@nexEMEEE GERMME] GEE, (pSHQ, ks, NA @ Thaindalsexenpl ary

huCD3 nonocl onal anti ho that binds o thi. iitope is the 28F11, anti bod
Hesori bag FrtE agbia s Yot Rimat Bl lonalanlifsliangtesy detelibsd Blatenl o 0O
regi on ( SEmhdbiese thAan afedmplified hiehematifs amtibodics QKBTS SOHEMNobel ow i n

SEQ ID NO 1, and a Light chain variahl r.egi S | D encoded by
the nucl ei 643c(3eegqd %t"i'hgmnﬁuﬂolsg‘%q%ﬂsﬁ%%{m?é%%%? ‘f%'ﬁ%‘}ﬂm e anino
aci ds encopases7od ob (B36) ARl BeRMdrd < kY, IfeiuasneaBTg2 (BBPNs (CDR) 10 as
defined by Chothia et al. 1989, E A Kabat et al., 1991 are highlighted
with bdkes bel b &S antibedies of thedavenpon were produred B igiusizing t&’ﬁgl"&. ( See

Chot hi a, Cor @insddnic MREUNEHURABMHite 8&Bthé KB micKaWadarextPrin®tonaN]). Sequences
of Protein of immnol ogical interest,  Fifth Edition, US Departnent of

Heal th and HunaRh=siGRTmsibodies ebRrapyRmtiag hapeiopg prygore of the following
characteristics: the huCD3 antibody binds to CD3 positive (CD3+) cells but not CD3

negative (CD3-) cells; the huCD3 antibody induces antigenic modulation which involves
20  alterations of the cell surface expression levels of CD3 and the T cell receptor (TcR); or
the huCD3 antibody inhibits binding of the murine anti-human OKT3 monoclonal
antibody to T-lymphocytes. The huCD3 antibodies of the invention compete 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
25 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 (.e., without the leader sequence). The amino acid sequence of the

30 human CD3 epsilon subunit is shown, for example, in GenBank Accession Nos.
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Ofice (1991)). The heavy chain CDRs of the 28F1ll anti body have the
follow ng 15 sequences: GYGWH (SEQ I D NG 27) VI WDGSKKYYVDSVKG ( SEQ I D

NG 28) and QVGYWHFDL (SEQ I D NO 29). The light chain CDRs of the 28F11
anti body QayRodfigsst ol | ow ng sequences: RASQSVSSYLA ( SECI/tSed¢@1830) DASNRAT
(SEQ ID NO 31) and QQRSNWPPLT (SEQ I D NO 32). 20 >28F11 Vii nucl eotide
sequence: (SEQ ID NO 1)
CAGGTGCAGCTGGTGGAGTCCGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGAGACT

CTCCTGT GCAGE g T SHATAAAGT, HoATHISAGT 6¢ 07! AFor example,
CTCCAGGCAAGCI;GCTGGAGTGGGTGGCAGTTATATGGTATGATGGAA TAC
TATGTAGACT@@@@&A@@@&@G@PM@@A ﬁrﬁm apnjno acid
GTATCTGCAA% /ﬁTACnT &k D3 _
AAATGGGCTA CTGGGGCCGT CACTGT CA" >28F11 Vii

ani no aci dmetqﬂmnbmtlquﬂ@tlb@d&l@ thz%wﬂ%m@.@?ﬁE&ﬂWd@S@ﬁ.@WEG:KFs YG
QAPGKGL%V\X/ Tﬂé’%%'&t&a%}fgnf Ud%%ﬂ%ﬁc?%ﬂy@é@%%%ﬁem LVTVSS

>28F11 equence:
GAAATT@@E@MA@A@%@A@@@@@UT@W@W&@@M@M@@M@%E

CTeCOCAG R R e AR e et

GCCAGGT TCAFT guzesNAFET CTGCGACAGACT TCACTCTCACCATCAGCAGCCTAGA 14 WO

2005/ 118635 PCT/US2Q05/ 019922
GCCTGAAGATTTTGC@&W %waewf&ﬁw%@&m&ws (CDR)

TCGCCCHEACGRABAMSTTCRARMR ECAAWSS, B:A8KAHat Wi al 2 1991 arakighlighedueticleixe{ SEQ | D NO

ARFSSCSGTBRTY Hee Sl BRSSO L Ca At (LR PoRE O 810 NIRRT body

i nc: udes a3£§mﬂyggsl'(a989) \gadbb@bElAFetrcﬂgSéd%eﬁcSEQ'PﬂeNQf&)’unuﬁﬂllﬁgdﬂdntbgﬁstt he

nucl ei ¢ acid sequence _shown below.in a li chai n

vari abl e r EdihdiitionsBS Lispasenen 0&%&%@@8§%§6WF ﬁga %E%HEW& shown in
SEQ I D NOo?ﬁceW@@yﬂmehaw @ﬁa@mmwmumb@&m titefoligwigby Chot hia et

al. 1989, E.A. 15 Kabat et al 1991 are hl i ght th bo es. bel ow.
(see allBo Fayences (@g}M@I[g)s QIRNO:27) UTwIDERENABNKS @EQ]DN’(() 128)

and QMGYWHFDL (SEQ ID NO:29). The light chain CDRs of the 28F11 antibody
have the following sequences: RASQSVSSYLA (SEQ ID NO:30) DASNRAT (SEQ ID
NO:31) and QQRSNWPPLT (SEQ ID NO:32).

20 »28F11 VH nucleotide sequence: (SEQ ID NO: 1)
CAGGTECACGCTCGETCCAGTCCEGEGEAGCCETGGTCCAGCCTEGGCAGGTCCCTGAGACT
CTCCTETGCAGCETCTEGATTCAAGTTCAGTGGUTATGECATGCACTGGGTCCGCCAGG
CTCCOAGGCAAGGRRCTCCAGTEGGTCCCAGTTATATGGTATGATGGAAGTAAGARATAC
TATGTAGACTCCETCAACGECCGCTTCACCATCTCCAGAGACAATTCCAAGAACACGCT

25 GTATCTGCARATCAACAGCCOTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAC
AAATGERCTACTGECACTTCGATCTCTGEEGCCGTGGCACCCTGGTCACTGTCTCCTCA

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

30 QVQLVESGGGVVQPGRSLRLSCAASGFKFSGYGMEWVRQAPGKGLEWVAVIWYDGSKKY]
FTISRDNSKNTLYLQMNSLRAEDTAVYYCARQMGYWHFDLWGRGTLVIVSS

>28F11 VL nucleotide sequence: (SEQ ID NO: 3) .
GAAATTGTGTTGACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGARAGAGCCAC
COTCTCOTGCAGGGCCAGTCAGAGTGTTAGCAGCTACTTAGCCTGGTACCAACAGAAAC
35 CTGCCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGGGCCACTGGCATCCCA
GCCAGGTTCAGTGGCAGTCGGTCTGGGACAGACTTCACTCTCACCATCAGCAGCCTAGA
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heavy chain CDRs of the 23F10 anti body have the foll ow ng sequences: GYGWH
(SEQ 1D NO 27) VI WDGSKKYYVDSVKG (SEQ | D NO 28) and QVGYWHFDL (SEQ I D

NG 29). The light chain CDRs of the 23F10 anti body have the foll ow ng
sequences: woRARERSSYLA (SEQ I D NO 30) DASNRAT ( SEQ | BrdN@rS3dgs/oagdek
QARSNWPPLT 20 (SEQ I D NO 32). >23F10 VH nucl eoti de sequence: (SEQ ID NO
5) CAGGTGCAGCTGGT GCAGT CCGGGGEGAGGECGT GGTCCAGT CTGEGAGGTCCCTGAGACT 25
CTCCTGTGCAGCGT CTGGATTCAAGT TCAGT GGCTATGGCATGCACT GEGT CCGCCAGG

CT CCAGGCAAGESX & AN I nAGTEECA CRCAT AT ATGEGAT GAT CRANGTAEGUATAGCTCACTT

TATGT AGACTEEST ¢ aNAESRICCRA T EACERIXTIEBAGAGACAAT TCCAAGAACACGCT

GTATCTGCAAAT GAACAGCCT GAGAGGCGAGGACACGGCTGTGTATTACTGTGCGAGAC
AAATGGGCTACTGGECACTTCGATCTCTGEEECCGT GGCACCCTGGTCACTGTCTCCTCA 30 >23F10 VH
ami no agi d>§9@wﬁme an(z.SEQaEDiI\E}qtféncé?\/(usﬂﬁsmmeLRLSCAASG:KFSGYG
QAPGKGL EVWRT { \WEXES, 71 B B R SRONGNIG SIS VIS ROERF AV MR M OFASIRERET L VTVSS 35

>23F10 VL SE T
0 g%é@%éd&%ﬁ%%@@ﬁﬁmﬁ TRIPING

CCTCTCCTGCAGGGCCAGICAGAGTGT TAGCAGCT ACTTAGCCTGGT ACCAACAGAAAC 40
€

2005/ 11863&1c96§5/wm&1m&9c2®quence shown below in SEQ ID NO:5, and a light chain

TCRCOOA G A EERARTL AP e (e pIGar B A edtie i i 820 1 b g

8) ElI VLTQSBMTLSLSPCGERATLS SQSVSSY W(QJ(PGQAPRLLI ASNRA | P
ARFSGSGSGTDFTLT, SSLEPE EG e y incl udes
a heavy chain vali*gpies 9‘31“8‘?‘11%:2 F‘f)“ mel y?% §5%a@%%te§) uclei ¢
aci d ses|ueRalat Sm\/\l[BSlleir@Mghlﬁ'ghﬁﬂ@lﬂfbobd@ lﬁa,lovan@eeaalka E;gmresmuzm) The i abl e
regi on sel ected fr th e shown bel o é%ﬂﬁ
16-20 and ByfvyaRAn wﬂﬁ Hgthﬁ?c’ﬂ[‘]ﬁ% %‘%hﬁ‘}y} 3%%3@@%&%%&%5 Wé} g’%«é} 11- 15.
As D NO:27) VIWYDGSKKYYVDSVKG (SEQ ID NO:28) and QMGYWHFDL (SEQ ID
NO:29). The light chain CDRs of the 23F10 antibody have the following sequences:
RASQSVSSYLA (SEQ ID NO:30) DASNRAT (SEQ ID NO:31) and QQRSNWPPLT
20 (SEQ ID NO:32).

>23F10 VH nucleotide sequence: (SEQ ID NO: 5)
CAGGTGCAGCTGATGCAGTCCGCEEGAGGCGTEETCCAGTCTEGGAGGTCCCTGAGACT
25 CTCCTGTGCAGCETCTEGATTCAAGTTCAGTGGCTATGGCATGCACTGGGTCCGCCAGG
CTCCAGCGCAAGGGEGCTEGAGTCGETGEGCAGTTATATGGTATGATGGAAGTAAGARATAC
TATGTAGACTCCOTGAAGGGCCGCTTCACCATCTCCAGAGACAATTCCAAGAACACGCT
GTATCTGCAAATGAACAGCCTGAGAGGCGAGGACACGGCTGTGTATTACTGTGCGAGAC
AARTCEECTACTGECACTTCEGATCTCTGGGGCCGTGGECACCCTGGTCACTGTCTCCTCA

30
>23F10 VH amino acid sequence: (SEQ ID NO: 6)
OVOLVQSGGEGVVQSGRSLRLSCAASGFKFSIGYGMHWVROAPGKGLEWVAVIIWYDGS
[FVDSVKGRFTISRDNSKNTLYLOMNSLRGEDTAVY YCARQMGYWHFDLWGRGTLVTVSS
35 :

>23F10 VL nucleotide sequence: {(SEQ ID NO: 7)
GAAATTGTGTTCACACAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCAC
COTCTCCTGECAGEGCCAGTCAGAGTGTTAGCAGCTACTTAGCCTGGTACCAACAGAAALC
40 CTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGGGCCACTGGCATCCCA
GCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGCCTAGA
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described herein in Exanple 2, a single clonal hybridoma derived fromthe
HuMAb(r) transgenic mce can produce nmultiple light chains for a single
heavy chain. Each 15 conbi nati on of heavy and |ight chains produced is
test ed forwepbésissss uncti oni ng, as described herein irciaraoples2: The
am no aci ds enconpassing the CDR as dened by Chothia et al. 1989, E. A
Kabat et al., 1991 are highlighted with boxes bel ow. (see also Figures 3B,
3D, 5, and 7- 8). The heavy chain CDRs of the 27H5 anti body have the

fol | owi ng seqDexR@EsITITEENET2OATBE ¢Tr A SR TACPNBESIGCIMADSYRCACSEQ | D

NO 34) andr&EGybdiddadcAaEQErOcNEAB®AA The | i ght chain CDRs of the 27H5
anti body have the followi ng sequences: RASQSVSSSYLA (SEQ I D NO 36);
GASSRAT (SEQ ID NO 37); QQYGSSPIT (SEQ ID NGO 38); RASQA SSALA (SEQ ID

NO: 39) ; 5 YASSb 850 (VHEQniRoNac4A) se@}ﬁiﬁéﬂ.'ﬂS(ESE@l BONGBNM1); DASSLGS (SEQ I D
NG 42); angrv2eodrS X8 SplEAACEECRAEDIN 4 gIPEquence:
(SEQ | D NOypPyqs&AASESTAGEE ST SR A3 3H SNBBLE GTCCCTGAGACT
CTCCTGTGCAGCGTCTGGATTCACCT TCAGAAGCT eeon ] GGGTCCGCCAGG 30

%%m@ammw%T %%%@%%Wﬁo 10
GHCATCOVREFGIAER

GTATCT B NP aptnight chain

a0 ac) o SEHLIRE" %W%W@%@@&smmp sve

QAPGKGL EVW/16-20WRIGBcodidPyKh i BRONBKITLE @RS REES I NOT BYNWHDS GQGTLVTVSS

o 1) iR Cr e e b R R AR

CCT CT CCT CCAESEEEABICAGNTO BICEAGIATC AT EAGTT RGTInge Ta8eABIAGEach

CACACKET A R R A PR i

GGACCCT GAAGEsEriHelGetdnl iy Bk arhple DGT CAGCAGT ATGGT AGCT CACCGAT CACCT
TOGACCARGIACA PG TAA 10,2 TR & AELF6) LAt G5 5 ASEQ | D N0

Kabat et al., 1991 are highlighted with boxes below. (see also Figures 3B, 3D, 5, and 7-
8). The heavy chain CDRs of the 27HS5 antibody have the following sequences: SYGMH

20 (SEQID NO:33) IWYDGSKKNYADSVKG (SEQ ID NO:34) and GTGYNWFDP
(SEQ ID NO:35). The light chain CDRs of the 27HS5 antibody have the following
sequences: RASQSVSSSYLA (SEQ ID NO:36); GASSRAT (SEQ ID NO:37);
QQYGSSPIT (SEQ ID NO:38); RASQGISSALA (SEQ ID NO:39); YASSLQS (SEQ ID
NO:40); QQYYSTLT (SEQ ID NO:41); DASSLGS (SEQ ID NO:42); and

25 WASQGISSYLA (SEQ ID NO:43).

>27H5 VH nucleotide sequence: (SEQ ID NO: 2)
CAGGTGCAGCTGGTEGAGTCCGEEEEAGGCGTGETCCAGCCTGGCAGGTCCCTGAGACT
CTCCTGTGCAGCETCTGEGATTCACCTTCAGAAGCTATGGCATGCACTGGGTCCGCCAGG

30 CTCCAGGCAAGGGECTGGAGTGGGETGGCAATTATATCGGTATGATGGAAGTARAAAMMAC
TATGCAGACTCCETGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCT
GTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTGTATTACTGTGCGAGAG
GAACTGERETACAACTGETTCGACCCCTCGGGCCAGEGAMCCCTGGTCACCGTCTCCTCA
»>27HS VH amino acid sequence: (SEQ ID NO: 10)

35 QVQLVESGGGVVQPGRSLRLSCAASGFTFR[SYGMHWVRQAPGKGLEWVAT INYDGSKKN

[Y{ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAR GQETLVTVSS
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GACATCCTGATGACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGT CAC
CATCACTTGCCGGGCAAGT CAGGGCATTAGCAGT GCTTTAGCCTGGTATCAGCAGAAAC
CAGGGAAAGCTCCTAAGCTCCTGATCTATTATGCATCCAGT TTGCAAAGT GGGGT CCCA

TCAAGGT TCAGREBBAGEGEAT CT GGGACGGAT TACACT CTCACCAT CAGCAGCET f082005019922
GCCTGAAGATTTTGCAACTTATTACTGTCAACAGTATTATAGTACCCTCACTTTCGECG
GAGGGACCAAGGTGGAGATCAAA >27H5 VL3 nucl eotide sequence: (SEQ ID NO 13) 20
GACATCGTGATGACCCAGT CTCCATCCT.CCCTGTCTGCATCT GTAGGAGACAGAGT CAC
CATCACTTGCESEER ARET ISR PRGEABTER T TAGERTERTRP CABEAGAAAC

CAGGGAAAGC PR R RAF G TR PR A PA FER P A O A P FARRRACT CERRGRFABRACAGCCAC
TCAAGGT TCAGEEEE A e NS AGE CARAT 1Y E R O CACCAR E AT AL FSUIAC CAGCAGA
GCCTGAAGAT MR B BB A o R B RC A ACA ST AT G R ST ACAT FEACTHGRRSSAS TABSATC
GAGGGACEAACEHERAAGTIRG TOPE RS CEEC R EFALIGREE T%aﬁﬁ"ﬁ@%cm(’l@@qh@m&} 14)
GACATCCAGA@@A@@@I\@WW@?@@@TW EERESROQGATSACCT
CATCACTTGCTEEELEN ISR TRGBAET TAPT TAGCCT GGTATCAGCAAAAAC
CAGCAAAAGCCCCT AAGCT CTTCATCT ATTATGCATCCAGT TTGCAAAGT GGGGTCCCA

GGF? GCA G CC TGAAGATTT
TGCAAC TA T .
GAGGGACCAACRTEEAC CE AREGLD No 15)
GACATCGAGALGACLIN ".'i"\""‘ ] y‘ coca
CATCACTTGC (G5 LA & "f«‘r.':‘r.i'ée@ Morcen

T GG+ GC%&J CARTHT T - A ACITTCGGCG
GCCTGAAGAT T TG AACT 7 kq r GTATTATAGTACCCTCACTTTCGGCG

GAGGGACCAAGGTGGAGATCAAA 45 >27135 VL1 ami no acid sequence: (SEQ ID NO 16)

E | VLTQSPRERSHEPEERAM I IS ¥ Y ERKPC NI kb RESRAs (3

PDRFSG3GSGEREA rdd FEd FANIN AR TR BER cdtddotRcER ket d T N 2R ch L3636

PCT/ US2005£@%8R22TcCccaGECAAGTCAGGECATTAGCAG TGO T T TAGCCTGGTATCAGCAGAAAL
CAGGGAAAGCTCCTAAGCTCCTGATCTATGATGCCTCCAGTTTGCGAACTGRGGTCCCA
TCAAGGTTCAGCGGCAGTGEATCTGECACAGAT TTCACTCTCACCATCAGCAGCCTGCA
GCCTGAACATTTTGCAACTTATTACTGTCAACAGTATTATAGTACCCTCACTTTCGGCG

25 GAGGGACCAAGCTGGAGATCAAA

»27H5 VL4 nucleotide sequence: (SEQ ID NO: 14}
GACATCCAGATGACCCAGTCTCCATTCTCCCTGTCTGCATCTGTAGGAGACAGAGTCAC
30 CATCACTTGCTGGEGCCAGTCAGGGCATTAGCAGTTATTTAGCCTGGTATCAGCARAAAAC
CAGCAAAAGCCCCTAAGCTCTTCATCTATTATGCATCCAGTTTGCAAAGTGGGGTCCCA
TCAAGGTTCAGCGGCAGTGGATCTGGGACGGATTACACTCTCACCATCAGCAGCCTGCA
GCCTGAAGATTTTGCAACTTATTACTGTCAACAGTATTATAGTACCCTCACTTTCGGCG

GAGGGACCAAGGTGGAGATCAAA
35

»27H5 VL5 nucleotide sequence: (SEQ ID NO: 15)
GACATCGAGATGACCCAGTCTCCATTCTCCCTGTCTCGCATCTGTAGCGAGACAGAGTCAC
CATCACTTGCTGGGCCAGTCAGGGCATTAGCAGTTATTTAGCCTGETATCAGCAARARC

40 CAGCAAAAGCCCCTAAGCTCTTCATCTATTATGCATCCAGTTTGCAAAGTGGGGTCCCA
TCAAGGTTCAGCGGCAGTGGATCTGGGACGGATTACACTCTCACCATCAGCAGCCTEOA
GCCTGAAGATTTTIGCAACTTATTACTGTCAACAGTATTATAGTACCCTCACTTTCORECR
GAGGGACCAAGGTGGAGATCAAA

45 »27H5 VLl amino acid sequence: (SEQ ID NO: 16)

EIVLTQSPRTLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRATIGI
PDRFSGSGSGTDFTLTISRLDPEDFAVYYCQYGSSPITFGQGTRLEIK
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>27H5 VL2 am no acid sequence: (SEQ ID NO 17) DI EMIQSPSSLSASVGDRVTI T
SQE SS QQKPGKAPKLLI ASSLQS VP SRFSGSGSGTDYTLTI SSLQPEDFATYYCQYYSTL
FGGGTKVEI K 5 >27H5 VL3 anmi no acid sequence: (SEQ ID NO 18)
DI VMIQSPSSIveABMEDRYT | T SQE SSA YQKPGKAPKLLI ASSLGS VPPCT/US2005/019922
SRFSGSGSGTDFTLTI SSLQPEDFATYYC QYYSTLT GGIKVEI K 10 >27H5 VL4 amino acid
sequence: " (SEQ ID NO 19) DI QUIQSPFSLSASVGDRVTI T ASQGE SSY QQKPAKAPKLFI
ASSLQS VP SRFSGSGSGIDYTLTI SSLQPEDFATYYQYYSTLTF GTKVEIK 15 >27H5 VL5 ani no
acid sequence: (SEQ ID NO 20) DI EMIQSPFSLSASVGDRVTI T ASQE SSY
WYQOKPAKAPKE IS AGS) Gavivie ashi Sesmsarre/ T | (BEQSEPPRPEATAYCQQYYSTLT GGTKVEI K 20
The 15C3 ammwssmwe@wmew@@memew {ZSEQASP VRO 22)
P TRSFERGIIVEEQ | D NO 21, and a
i ght chain variable region selected from t he am no aci d sequences shown
below in SEQ I D NOS: 25-26 and encoded by the nucleic acid sequences shown
in SEQ I D bpras-veb a&&n%adeacae@e&xdmef e(lsmg r!DEnairpisa) 2, a single clonal
SUFORPOKAR visul tiple
o, cepbirratton of heavy and |ight
chai nsygroduced is tested for opti mal unc oni ng, as described herein in
Exanpl e 2. The am no aci ds encorrpaSS| ng the CDR as defined by Chothia et

al . 1989, 52’?35 v Ko akidl seqidide ar@ﬁy ghl heht 6y wi t h. boxes bel ow.
BAOGKE mwmgz%@v%@

(see al so sEtGDRYS 1 2SO TERY 1,
st ooy iR LT S R e

chain of the 15C3 anti body have the foll ow ng sequences RASQSVSSYLA

(SEQ ID NO_3 T(§EQ W, { SEQ I D NQ 45) ;
RASGDl SSALR bk st b R e R SR

SRFSGSGSGTDYTLTISSLQPEDFATYY QOYYSTLTFGGGTKVEIK

20
The 15C3 antibody includes a heavy chain variable region (SEQ ID NO:22)
encoded by the nucleic acid sequence shown below in SEQ ID NO:21, and a light chain
variable region selected from the amino acid sequences shown below in SEQ I} NOS:
25-26 and encoded b}f the nucleic acid sequences shown in SEQ ID NO:23-24. As
25  described herein in Example 2, a single clonal hybridoma derived from the HIMAb®
transgenic mice can produce multiple light chains for a single heavy chain. Each
combination of heavy and light chains produced is tested for optimal functioning, as
described herein in Example 2.
The amino acids encompassing the CDR as defined by Chothia et al. 1589, E.A.
30 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 GTGYNWEFDP
(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);
35 QQRSNWPWT (SEQ ID NO:45); RASQGISSALA (SEQ ID NO:39); DASSLES (SEQ
ID NO:46); QQFNSYPIT (SEQ ID NO:47).
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WO 2005/ 118635 PCT/ US2005/ 019922 >15C3 Vii nucl eoti de sequence: (SEQ ID
NO 21) CAGGTGCAGCTGGTGCAGT CTGEGEEGAGGECGT GGTCCAGCCCGEGAGGTCCCTGAGACT  CTCC
TGTGTAGCGT C T GGAT T CAC CT T CAGTAG CTATGG CATGCAC TGGGIC C GC CAGG
CTCCAGGCAAGOEBHBTIHAET GGGT GGCAGCTATAT GGTATAAT GGAAGAAAACRAIZDR2065/019922
TATGCAGACT CCGT GAAGGGCCGATTCACCAT CTCCAGAGACAAT TCCAAGAACACGCT

GTATCTGCAAAT GAACAGCCT GAGAGCCGAGGACACGGCTGTGTATTACTGTACGAGGG
GAACTGGGTACAAT TGGT TCGACCCCT GGEECCAGGGAACCCTGGTCACCGTCTCCTCA 10 >15C3 Vil
am no aci d>3BQBIeVIC enu(18@ildb Nél;u@;i@e QA@NQS@(MV@H?SL RLSCVASG-FTFSSYGM
QAPGKGL EW/ R REEREY TCANEK GET T SREMNSIGE A RBECIFCAGEI T CTEENAEDP

cQGT LWVSSCTG:ﬁTG’ﬂ@ﬂB}GGIiCTGGQTEOAC@ETWM&TGGWMMGW)ECCAGG
GAAATTGT GT T EACACAGI PG CBABACARGAC
CCTCTCHd %mm@mmammmammmmem

CT GGCCACCCE CREACSS ITTHEATEEAT GAAGUATOASNBABCECCACTE X FHCIGAACGAGGE
GCCAGGT TMWWWJW@WWCTCA

GCCTGAAGATTTTGCAGT TTATTACT GT CAGCAGCGTAGCAACT GGCCGTGGACGT TCG _
GCCAAGGGACCAAGGTGGAAATCAAA >15C3 VL2 nucl eoti de sequence: (SEQ ID NGO 24)
25 GCCAJ CCAGH ¢ 8 IHGT GoAdCed Gadrdel CT (%QTCﬁSGEATG?@ACAGAGT CAC.

TTT GCAACTTAT TAC TG TCAACAGITTAATAGITAC C C TAT CTT CG 30

m@%@%ﬁ@%%@ﬁ@%iaﬁgégé&@m kcagbdyeeapence: (SEQ ID NO  25)

El VLTQGPATE, %@H&é@&%&‘ T TASNRAC AL Gt RS eSS GTDF TLTI

gg)L EPEPBA_\T éﬁ&@é@bﬁe é@&ﬁ&&@ﬁ@%ﬁ@t@@@ﬂ&%ﬁ@ I D NO
TCCCA

TeRFtRRC I ARR b h A ARSE & AGT
SRESGSESGT &EE Aﬁ&ﬁ @AE%@@%MAMEEBTBM@@&@MM@@AN the
G

i nventhgn @l.58 @Abﬁ@ﬂf ﬁci‘@f’éAdd%‘ddé‘iﬁGéAﬂ@?ddcc@ﬁb’ﬁA%G‘t%ba
am no aci dGE%HH@@&}?c 90% 92% 95% 97% 98% 99% or

»15C3 VL2 nuclectide sequence: (SEQ ID NO: 24)

25 GCCATCCAGTTGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTATGAGACAGAGTCAC
CATCACTTGCCGOGCAAGTCAGGGCATTAGCAGTGCTTTAGCCTGGTATCAGCAGAAAC
CACGGAAAGCTCCTAAGCTCCTGATCTATGATGCCTCCAGTTTGGAAAGTGGGGTCCCA
TCAAGGTTCAGCGGCAGTGGATCTGGCACAGATTTCACTCTCACCATCAGCAGCCTGCA
GCCTGRAAGATTTTGCAACTTATTACTGTCAACAGTTTAATAGTTACCCTATCACCTTCG

30 GCCAAGGGACACGACTGGAGATTAAA

>15C3 VL1 amino acid sequence: (SEQ ID NO: 25)
EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYDASNRATIGI P
35 ARFSGSGSGTDFTLTISSLEPEDFAVYYCQQRSNWPWIFGOGTKVEIK

>15C3 V1.2 amino acid sequence: (SEQ ID NO: 26)
AIQLTQSPSSLSASVGDRVTITCRASQGISSALAWYQQOKPGKAPKLLI VP
40 SRFSGSGSGTDFTLTISSLQPEDFATYYCQQOFNSYPITIFGQGTRLEIK

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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nore identical the am no acid sequence of SEQ ID NO 2, 6, 10 or 22 and/or a
light chain 19 WD 2005/ 118635 PCT/ 1JS2005/ 019922 variable am no acid that
is at least 90% 92% 95% 97% 98% 99% or nore identical the amno acid
sequence ofwdha/11Bs3BIOC 4, 8, 16-20 or 25-26. Alternativebyusiobwoprnocl onal
antibody is an antibody that binds to the sanme epitope as 28F11, 27H5,
23F10 or 15C3. 5 Unl ess otherw se defined, scientific and technical terns
used in connection with the present invention shall have the neani ngs that
are commonivriablecenise endithayis ehlease 90, 9296,0i5Pm £V, PS%ror trives iderticalfthe t her

unl ess ot herw se. [ & uire e terms shall include
pluraliti e &IPS lﬁll Grar % é}%@gﬁhékh{ﬂs%&gﬁsﬁe singular. Generally,

nomencl at ur es UAltkinatbdly, the @eonoelohdl @mtiboidy i, anamtbddg it bigde® thé sankel | and
tissue culture, ol and protein and oligo- or

pol ynucl eof ‘E@eéﬁgﬁt%gagﬁlﬂ rlgg?zatl on described herein are those well

known agd Commthésslﬁl@dﬂwis@déﬂﬁﬁdadc{ennﬂ afddadhdical teeiiniseipTorieBtidSeith f or
reconbi nant. DNA, qlig tg}éleﬁg de synthesis, and tissue culture and
1

transf or rratﬂIedI’ies(“ét igven Yoo e rrangs thab aresemmonly ungerstoadby thosesct i i ons

and puri f bffdrPtkifl BLAO e URSHHRY, @nﬁ@sr&ﬁérwﬁér@ﬁﬁmw ek O sBRIL @edsur er’ s
specifications or as 15 commonl accorrﬁl ished in the art or as described

her ei n. Théhallgpeluds Myrakitics apd tepe shall ipcdudg thesingias. Genessllt | vy per f or ned
according hem&%r%ﬂ@gﬁtﬂﬂ@dm%ﬁmﬁ&%ﬁlan ﬁégorfr&@ll af tiss@d W@, descri bed

in various general and nore specific re eren hat are cited and
di scusd@d mnnlesulghbiglogy.raad ptoéﬂa@md csi;gecolmo(bami:lgwdeségnretngand IShridiedion et al .

Mol I dagy Harb

Labor at oy B AR Rycifiu YL Feft oo Pl ombtlyoeq iy e G TBECPT e

utilized i tecbunwesard uwed far ravombinanttIEA, dligouuciiotdy syptiosiedud ssuandiurechni ques
f, I ] di I d

o anal RS REILE e, SUOL BN ARG, BRATEL e dpgredi ci nal an

phar maceut i ca escri known and
conmmonl y usenlt‘matiom twehniqttes arStparfokaned at:mdmg thmmu&ac&umspbciﬁnaumts@m al

synt heges, c m cal e ar reparation.. f.ornmul ation, and
del i verﬁs/ 57 a com ?i ‘ro’rl%/eﬁtr? %Eé’ i en%gnbeg\s ereF el%e fcfegomgdtg%}g?%lg?ﬁfg with the
present di @ndcahmassmxe gdneraﬂpbértﬁmnag adoordim towmhmﬁonabinbﬁb&ﬂ wdll knodndathed, shal |

be understo he f.ollow n ani ngs:. As. US re| e term
ot body b Rliibed i Bt b fer Rk BB R R A B ST, oot ve
porti ons oHisbussedth@ugivut tha pfesent smif&;awxesﬂee hg,, Sambreck ke, Mhlaéularso contain
an ant1 gen bl Ak N0 Bolafory Db REFL G bforl 180r 1 BTHASY £3G! ot M) an

anti gen.
20  Spring Harbor, N.Y. (1989)). The nomenclatures utilized in connection with, and the

laboratory procedures and techniques of, analytical chemistry, synthetic organic
chemistry, and medicinal and pharmaceutical chemistry described herein are those well
known and commonly used in the art. Standard techniques are used for chemical
syntheses, chemical analyses, pharmaceutical preparation, formulation, and delivery, and
25  treatment of patients.
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
30  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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Such anti bodi es include, but are not limted to, polyclonal, nonoclonal,
chinmeric, single 20 WO 2005/118635 PCT/ US2005/019922 chain, Fab, Fab and
F(ab')2 fragnments, and an Fab expression library. By "specifically bind"

or "inmmuno{ywaebsiivssh” is meant that the anti body reactsr/uszodsoasez or nore
antigenic determnants of the desired antigen and does not react (i.e.,

bi nd) with other pol ypeptides or binds at nuch lower affinity (K > 10.6)
wi th ot her pol ypeptides. 5 The basic antibody structural unit is known to
conpri se achagt, Fankse anEE@ﬂf)z fragmeatspand m@alc@npmasietdlihrﬁryt Wy “Isphsificaltpbingai r s of

pol ypepti de_.chai NSe No) a%] Vi g o g 5 and one

"heavy" ch¥i ﬁm’('ﬂgﬂ% hhi Q %haT'H% a{r:‘lgor% ag{rgh“‘lntr?a‘f“%%g}g}tomzaﬁnﬁ?mg each chain

i ncl udes adaamﬂtsmfﬂmgiemredﬁngdncmﬂ da@thot wadt1De. ,dj’lnd)lynt-h callndr polypeptidss

primarily responsi f or .ant n|t|o carboxy t erm nal

portion of R %H‘&?%E’H’(Sf?fﬂggygg"%ol(ﬁ élﬂ erp%éi???ﬂ Brimarily responsible

for effgctor fungtyasie antiﬂltbﬂiiﬁrlidttgﬁltunﬁf‘lﬁh{b&naﬁ eomp?rhs%&?ettfan&d E&hkaﬂﬂ&r and
chains are c ified.as Jganma

| anbda |ight chains,
al pha, orgﬁﬁgmﬁ’&"r‘?‘i ob e ’g%‘?/ﬁcﬁé’ai’ﬁ%f%ﬂm B&Pf‘glnﬁfﬁﬁ/ﬁ?g nﬁ@ﬂ/f 6}1% IgA and
I gE,  respgpbntvslkia) Wddwe mhéawgmhaalrtdbdmeewo &Da). Mhe abnde>- t\éﬁailhalg,loﬁlo%@l

constant regions are joined A ﬂl on of about 12 or npre_am no

aci ds, wi t pechighain g escwéﬂnablav%oq Haboi 1R toyl 1pprmpgre pEEP 3pidePrigEdYt 10 nore
am no acid b Moo dRHIAA TRE batbodyEMRAN PBMioRIdT cach ﬁ?ﬁﬁéﬁ ea.,
2nd ed. Ra%S% Pfrﬁgggpﬁ{t% CO%M . The (\)/arl ab eq’rgeg?l ongacoc each neld.

| i ght / h@avgonstaa mglpapnmﬁ@lwwpw@ﬁéﬁfqrBﬁ@ﬁﬁomﬂmgHmhghm@amwm "nonocl onal
antibody " (MaicdQl ke ffRARFLAME 1 fchémﬁdecul POk llassific s HACHIBCT o1 .

refers to a populati antl at contain only one 20

nmol ecul ar gpewa.edphef orgnsilopound dnﬁm@ﬂmmb@dy{sisgwmyw gyl pedIght chain
gene produ ayAil hed  the
conpl enent gtsﬁcw%%termnﬂl : r\e%\lr)g%gln? ﬁg% ag%%gﬁg&%ah%g ona‘J?’QEn I body
are-identi bpk “J"rregubﬂ oﬁdheutrtﬁloemtee@mw a¢itie withdlieayy ¢nin slgdoscluding ai n an
ant i gen b| AN d TN @gg@ epi t ope
of the nt P]gen 3?%%@2??@8‘% agl{}nda Uni %23 %te}a ? %&%ﬁtﬁut h&i{%’fﬁh'% I n
general , aﬁlﬂ’ahﬂxdy a:oJhﬂmﬂe&av@meiss;éﬁYf(ﬂBm)hMrwnatétaﬁg@nng@nly of the

cl asses | nd | h.differ fromone another by the
nat ure of gﬁ%ﬂﬁ%’ymaﬁ@ﬁ% pr%%%lb%g)Yb'nfllﬁg51rtfcol ecul e. Certain classes have
subcl asses as Wwehd tﬁmstmdmoabnﬂgﬁ}]body’l' Mb) antnatohlond. ant?wdwmempmtmn"i n

h the |ight ch b nbda ch 30 Th
orm ~ ant1 GebR R £ posBpoon ARGy Bvectish et SREPLOLE SFhe part of the

20  molecular species of antibody molecule consisting of a unique light chain gene product

and a unique heavy chain gene product. In particular, the complementarity determining
regions (CDRs) of the monoclonal antibody are-identical in all the molecules of the
population. MAbs contain an antigen binding site capable of immunoreacting with a
particular epitope of the antigen characterized by a unique binding affinity for it.

25 In general, antibody molecules obtained from humans relate to any of the classes
IgG, IgM, IgA, IgE and IgD, which differ from one another by the nature of the heavy
chain present in the molecule. Certain classes have subclasses as well, such as IgG,
IgG,, and others. Furthermore, in humans, the light chain may be a kappa chain ora
lambda chain.

30 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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i mmunogl obul i n nol ecul e that participates in antigen binding. The antigen
binding site is 21 WO 2005/115635 PCT/ US2005/ 019922 formed by am no acid
resi dues of the N-term nal variable ("V') regions of the heavy ("H') and

light (" L" doSad 3§35 Three highly divergent st ret ches Wp¢highossigooys I €9i ONs
of the heavy an ﬁlght chains, referred to as "hypervari abl e regl ons," are

i nt erposed between nore conserved fl anki ng stretches known as franemnrk
regions,” or "FRs". Thus, the 5 term"FR' refers to am no acid sequences

which are F}%%lg{ %Min%%&ﬁ%s%@%"ﬁﬂﬁe NQ%mﬁ%%W'Vt’ﬂeglmsc}ﬁrt M @P! € regions

in imunoglo n an ant nol ecul e, the ‘three hyperv riable
regi ons of ("&") mglﬁtghtﬁ'al ychains 'Ithmhtlgiﬂ)eéwﬁ%ﬁiérSV%tﬁheaMﬂbmrtbchﬁgousfof&leheavy

Poa e feaRRaae e Shals et AP BRI MG IRASLOR eiP e 1 ©

forman an ng’ surface I gen- ace 1s
conpl enent ﬁfoye ctoesddma ﬂalnkmg stoktches knovieds "ﬁ@msworlkacgomf“ on "BReInThwanthe gen, and

the three hyperyari.ab i Q e n ht chains are
r ef erreg tf%'gsﬁl‘ k’ (g?ciu?@eq%cgsr nf"ﬁgﬁre Mté\lgari T ‘X"d% g” %ﬁ% " The

assi gnment acgﬁceamon@pamd@m Rgeacin mhmmog’loblﬂml; rinammmbddmmelemlé hhd he
definitions of Kabat enc Prot ei ns, of .| nmuno i cal Lnterest

(Nat i onal MEehPEREL éﬁre feﬁﬁ gg{e‘f thethige hypesyesa {éllﬁge f#j‘heab'ly Chot hi a
&Lesk J. Npfhain Be@lspostd 661&(% t&dath 6&198171)thre€bﬁiehklanﬁkpac&ﬁ) foim al\aitige®

342: 878-883 (1989) used herein, fhe ter "e ito i ncl udes, any protein
det er ni nanbmé’élﬁéh‘lf@eo?he @B%?Pl“?‘?@n%? i CP’S‘ tﬁﬂﬂ&ﬁﬁl“&fﬁﬁ imensigealscpy . or

a 1-cehp reeaeRE BFa boti8 aﬁ@g’em rﬁaatﬁﬁehypdﬁmauﬁeégl@}@mwcﬁbeu@he@ty%w nant
capabl e of specific binding to an immnoglobulin or 1- cel]l receptor.

Epi t opi ¢ dbglchiinnire sefersddp by "copniamentaghy-dgaminiag regioan orvE DRt dée 20

gr oupi ngs 9%51 ﬁF&Haﬁ&wsaléﬁﬂ 16&Sach BbMAin3€ indRcans s Gih (R dEAniB LR JTXKa8td usual |y
have specific three dinensional structural characteristics, as well as

speci fic cRequgaces efibiotrinse Iympaalogipg) Inferestibasonakingtipigs efHeafibBethesdst | y bi nd
an anti ge”yﬁf“gfbs%*aﬁd @93‘@0 @IdﬂﬁD&L%mmthbﬁlmdi A7 (IS, th%ﬁ:hé’eﬁloo nM

and nost preterabl used herein, the terns "inmmunol ogi cal
bi ndi ng$ " alamatu’rwﬁﬁﬁi’c&?@él(lﬁﬁ) bi nding 25 propert| es" refer to the

| ent f
non SOVl et | A LB AN e SRS A DO Bt
speci fic. ?ﬂmexﬁcgmcmgphn inmuedgldbuiinyeanetFy, ena Rkl giceptor. Hihn dirmg'epitrpe’t act i ons
cam be expe efuﬁ r&t@ﬁﬁ@tcﬁxig?&t &%m‘al %r%ggéc?ﬁé b‘?ﬁhngé’t@%h ?rﬂﬂmﬁc@t}buﬁfx of €

i nteraction i'n"a sna ents a greater
| mmunol ogi el rebcpmmh ﬂi@ltmnmmertﬁimtsoisuébrlceuiiﬁdf geinjiedp actie sudace quant ified

Uou"9, 20 BB AEs OIS ol & i Ridsor e SUEIR LAPEuBAY flvkS MEASUTT NG

the ra
specific three dimensional structural charactenstics, as well as specific charge

characteristics. An antibody is said to specifically bind an antigen when the dissociation
constant is < 1 pM; preferably < 100 nM and most preferably < 10 nM.
As used herein, the terms "imrﬁunological binding," and "immunological binding

25  properties" refer to the non-covalent interactions of the type which occur between an

immunoglobulin 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. Immunological binding properties of selected polypeptides are quantified using
30 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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bi ndi ng site/antigen conplex formation and di ssoci ation, wherein those
rates depend on 22 WD 2005/118635 PCT/ US2005/019922 the concentrations of
the conplex partners, the affmty of the interaction, and geonetric

par anmet er sylohabs; gl |y influence the rate in both di rgefitQosnighks, both
the "on rate constant” (Ko") and the "off rate constant” (Kan) can be

determ ned by cal culation of the concentrations and the actual rates of
associ ation and dissociation. (See Nature 361:186 5 87 (1993)). The ratio

of Kan / Koge eARBAERioh ST thAERS &3 REks Qhe @dfﬁmpammc@moﬂ%d BEddRd to

affinity, and is equal to_ the d| ssoci.ati on. const ant K. (See, generally,
Davi es et pArametars 4@y equakivinflucime hegiisdm bofh giecirons. Zhay, bothihedieniedy of t he

present | ny&g&mm )Sanﬁelthéj"orfpra% R et a@kiaénbag aaemnea @Q%lcsat %@&ﬁﬂn@hen the

equi | i brium bl ndi'ng” const ant IS Ci preferab lf/ nor e
pr ef er abl yccm@mamnsamdl thmstuama@ﬁ ef aspojatien mtbdlpwp{abora SmNMGﬁbWSS-as

nmeasured b ssays
known t% %/11@ }%%QD 2%""%%’ tﬁ@#ﬂogdenggbﬂ?ﬁl f’slls(fﬁ : %Eeerilrn%prvm%? iaor ecogni ze
that it ISaf]ﬁﬂﬁﬁlabdlﬂequaltﬁemldmmtlomomtl‘(d Lﬂﬂd&lgenexqib’r Daves el 01990) f a
hunan non eAs ' nonocl onal
ant i body 03“?%@*‘?@@ %9 f@&ﬁﬁ MOR0C 0%2%?{ fes%*d'?%ﬁt&gl gal , 15 23F10
or 15C3) bspea;ﬁeﬂrytmmmg:mmﬁhgé whéethé edquititiriupd Bividing Sorfsfhﬁt (lKa) isedl piv,om
binding to a CD3 antnl% n pol ytp g}al de. |If the human_ nonocl onal anti body
mMAre pRCIRg

bei ng t est BEfezblpel ¢ i Yoldcand mpst pirferaslyas 1 Qe freationt ent i on,
as shoygm byna, &.ﬁﬁ@&ﬁyaﬁaﬁ'sneh R mlé &bmaﬁlmaypmﬁh%%a%bmw Of the

i nventi on, then the two nonocl ona i bodies bind to the sane,
cl osely relhaseeaitﬂképﬂthepé Anot her way to deterni ne whet her a human 20

monocl onal  ant i jagy e ih B SARRILIEhLY 1l it & SO RAAGLENPhnAR | DOy of

the invention 1s to pre-incubate t uman y of the
i nvent i on widuk exfeam@RBtion if glaman npaiogioay rhiikedyhadthekdnstspedifidity aser mal | y

reactive, g rg%xﬁr? RS hiifo %?ﬁ{édﬂ)eﬂﬁ&{)@e@%n%&%ﬁ% eg?hﬁ‘lﬂllt dto

det er m ne uman nonocl onal erng tes ited in
its abifi t;’zSRlo ob‘lﬁﬁB)thyesc@ﬂBmmgtw@d‘m e [fyrpep pictients thé 1atth1efrd1mhmdmgmmmcl onal 25

anti body bgpg%n 6%3};;?, {rep 1denﬁlt lltgﬁ : rgﬁ{&clohﬁ aﬁ!ﬂgod&;b %% e@88gmphétes % Lhe

sane, or f equi va nonocl onal
ant i body o# hiirhan mmlﬁnamnbw&dimnmncoedﬂsm&:mdmmmhn hintling bathe are used

L T A L T A G MR N Ll

such as a aﬁéln R RVES i'Ves, CRITa honol ogs
or ort hol ogs sih€ o atlosd Hrtateds egtqpeAAhmhadwa&o déteﬁﬁné.ﬁbﬂhﬁfa@ﬂumah/anual

Harl OWZE ' %r(])goclk?nra]l?an%’bo&ygﬁa% 'the spec1ﬂcsfgf ofg%mq%lti ?n%gloc onaPan%'tbgé)y otP ﬁe mvéntlon
is to pre-incubate the human monoclonal antibody of the invention with the CD3 antigen
- polypeptide with which it is normally reactive, and then add the human monoclonal
antibody being tested to determine if the human monoclonal antibody being tested is
inhibited in its ability to bind the CD3 antigen polypeptide. If the human monoclonal
25  antibody being tested is inhibited then, in ali likelihood, it has the same, or functionally
equivalent, epitopic specificity as the monoclonal antibody of the invention.

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

30 Laboratory Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, NY, incorporated herein by reference). Fully human antibodies are
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Cold Spring Harbor, NY, incorporated herein by reference). Fully human
anti bodies are 23 WD 2005/118635 PCT/ US2005/ 019922 anti body nol ecules in
which the entire sequence of both the light chain and the heavy chain,

i ncl udi ng W&o@j_ﬁﬁss arise fromhuman genes. Such anti bpefeSo@lie@ecber med
"human antibodies”, or "fully human anti bodi es” herein. Human nonocl onal

anti bodies are prepared, for exanple, using the procedures described bel ow
in Exanple 1. Human 5 nonocl onal anti bodi es can be al so prepared by using

trioma tec Mi&uﬁmotéaﬂemrmﬂdﬁh@ Bitire séauafcb dOpHtR tHeahUhamGind ¥RGekRZbor , et
al ., 1983 I munol Today 4: 72); and the EBV hybridoma techniqué to produce

hunan nonoékaim anclyding %QPB@ %ééowan geneg| Suchpgibpdigs.are WAL
ANTI BODI ES,fiMRq %@NSE%JIU'%%U Ry Bcrelln' %ﬁ%nocle 6 glgtga g@ are. HUMAN

nmonocl onal ant 1 bodi es may be utilized and d%/ y using human 10
hybrl donmas plepared,don axample, vging the pragzdures descibs bekaraul %’@mplgsA EB0nan2026- 2030)

Col o) ot aftonoqeHE iRt Bk Rk R EePal il bt 2%

Li ss, | nc. hylpplomd7echbigue Ged Kbdﬂr,esalaﬂ%mmob’dow 4\ED)} ardrtbevFiBVechni ques,
such as affi,nit nat Q h n el I ich
provide pr Fiide ﬁ?t?cﬁma}le p??‘%@ ?{% %Og#ag%lﬁ*rnrﬂtr’f’gls e% olie‘?;utba% S!ﬁ?gﬁﬁ y

al t er nat i vafonocLtresisfaemBIDIES mmmRmmn AlaniRe Ihssrlj;et pmf774%p ‘

i mmunogl obyl i n sought, .or.an. e e. th b|||zed on a
colum to anﬂ%ﬂail WHQP’%%‘ F‘%‘tﬂl dﬁB%K/bEH%//' ﬁ?‘?‘f‘f'f‘ilﬂgo

ghrorrauolgrk ﬁmonﬁu(sieé Cotaf dt an, 1983. Brdi’ﬁ”ﬂﬂﬂbj ngaatmi USﬁ aoszwjasszme)sc%y for exanple,
y DD W |ns e Scien ubl i The Scjentist, Inc.

Phi | adel phit&® ‘\Fg}“mafﬁ'cﬁifém@?(% ’?Sme‘glm B o (S??pé‘ﬁ%‘ dg)9850y: |t s
desirabl e mwmdoﬁmmﬂs@mh@mﬁﬁmmﬁwgmwmw b, peInsey. to effector
function, so as tQ enhance, g%&ge] Emeffectl veness of the antibody in

treating i muneAnibodics ate myri WIRSRANES SBSPst@fTHET esi due(s) can be
i nt r oduced chiBn@oERABhySikgibeih A of i8Ry, WHidiPWotide prth8Hils AR 18GdH a8k | de bond

formation in this region. The honodi meric antibody thus generated can have

i mprovéd i afispmeisom. orbteqpetly) qrajteraativelys thespecaficciniseswhishis tentarget nedi at ed

cell killi (q%glegpﬁ;gf R to ( See
Caron et apﬁthéﬁﬂmﬁﬁﬁg'l&% 176: 119 lt%Q%&E%%]%Bgﬁgﬁbsﬁgé%gﬁﬁa Im}%unol

148: 29189mzh6(1m21)3)specmaéﬂwbkun fuamqhﬁawomthbé’ueﬁfgﬁun@ef ed t hat
has dual Fg,mhiBnA0 disGibedt fb%@mﬂ@@y@ mh&%ﬁm%&&%fbhéﬁém and

ADCC capabilities. (See Stevenson Ant | - Cancer Desi g
219- 230 ( 1989pgienth InchFhiladeinkia Rk Vil sl Nncﬂifd@élﬁ;mﬂ@)bpp ﬁé\ZShnd FI ab >2

huCD3 f26 agnent Sy ;Siaginte t%%drfﬁ/ the antibody of the invention with respect to effector

function, so as to enhance, e.g., the effectiveness of the antibody in treating immune-
related diseases. For example, cysteine residue(s) can be introduced into the Fe region,
thereby allowing interchain disulfide bond formation in this region. The homodimeric
antibody thus generated can have improved internalization capability and/or increased

25 complement-mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC).
(See Caron et al., J. Exp Med., 176: 1191-1195 (1992) and Shopes, J. Immunol., 148:
2918-2922 (1992)). Alternatively, an antibody can be engineered that 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)).

30 The invention also includes F,, F;y, Fap' and Fpy, huCD3 fragments, single chain
huCD3 antibodies, bispecific huCD3 antibodies and heteroconjugate huCD3 antibodies.
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huCD3 anti bodi es, bispecific huCD3 anti bodi es and het eroconjugate huCD3
anti bodies. 24 WD 2005/118635 PCT/ US2005/ 019922 Bispecific antibodies are
anti bodi es that have binding specificities for at |least two different
antigens. h@ 5321 gsent case, one of the binding specpdiGihdshgoohs for CD3.
The second binding target is any other antigen, and advantageously is a
cell-surface protein or receptor or receptor subunit. 5 Methods for making
bi specific antibodies are known in the art. Traditionally, the reconbinant

production of b% fﬂcfa!nﬁb@m%sla@&hsms&hmwb@ang éb%cﬁem%mﬁ @ﬁé&s@ﬂvcpf t wo
i mmunogl obul i n heavy-chai n/light-chain pairs, where the two heavy chains

have di f f different mmr»f |I@th@|pee§er(tmaesqr@mﬁtmmd@ﬁeﬂp%ﬁmmwf@ CDPoFhg37- 539
(1983)). B ke 8 Dyahado ATV ROGLAR and

| i ght chai %e(sé eé‘s?Ielg “s s 1%%?%{331?0rras) p?;ggucee gll(gétl%ﬁlt&ﬁ ?(Xm xture
often d|ffmcqmr<am¢qemw§nbmut ecul es, of which only one has the correct

bi speC| ic str t ths I I usual |y
acconpl shed bﬁﬁ?‘?‘?gnff’ ﬁguﬁ%ét g%r“‘%‘g cﬁ)ésstaeps O%ilm%%téﬁwglf%g% %}%Eh are

di scl osed recombiBa P, tcmlam ofpwbém&imﬂ:ibdcﬁemyast@Qfsthean@xpmssianalfm ker et al.
EMBO I., 10: 3655+ 199 nt i bod r ins.with the desired
bi ndi ng sp¥tH (;gh%f‘ %h&(ﬁﬁ{}%‘%{géé'ﬁ PHCh élgrr?btﬂl'eﬁt?vﬁgleg‘f nﬁ%ﬁ“ BXS be fused to

i munog! obgificfent spesitisiries @mmmands@qﬂemam M3e537453D (198RY) B etwlofthes with an

|nnunoglobulln heavy-chal.n consta donmaj Si at | east part of
e ni ne. TP SR G heay Bk SR s loRteRE 1 o2

heavy- ¢pai (quﬁ&aﬁlh@rp&odue@a poterftleHh)xt@e B @h ﬂlﬁbgen& hetibsiif Rokeqes stwiichor 20

| i ght-chain blndlng reseq% in_at |east_one ? t he fusions. PN@%ﬁﬁncodlng
the i mun8yyoBuPasibeRa waFiHC FehBn sTheyrifictiog of heggrreqt melacitimogl obul i n
l'ight chai gsuaf dy Sccophshed Bﬁ' affitty cﬁeﬂatbgﬁaphﬁtwse SHhiRi Fﬁﬂ@du@éssare dislosad ©
co-transfected into a suitabl e host anism For further details of

gener at i ngibVELE0%E2Y P&H'ﬂ‘ﬁhﬁ‘é)éﬁ’ May 4223, a‘F in Tagunepliea et ay EMBO Lot al ., Met hods
in Enzynol egyessl¥kn4idd14.1986) . 25 According to anot her approach descri bed
in WO 96/27011, the interface between a pair of antibody nol ecul es can be

engi nedfed to nARibedy zangble dasessvritidhe desirediinding speridiclienhi ch are recover ed
fromr eCO”JFJﬁB@J;Hy _gBibn &'er‘idiﬁfmteE}hﬁn B ﬁi‘s@d {oQﬁniu%QBﬁtﬁﬁ%ons@ﬁmﬂaﬁﬁs at | east
a part of e CH3 region of an antibody constant domain. this nmethod,
one or mDr EequAILES. 'Bmfnaorahrﬁffrabimwemn ﬁgmm@h@h@hﬁwéhma@@sw the first

?pty :O ngﬁaﬁ TR &HpRisif Gt ERPhACAInMihLE, BRI (TR AR 1 feéfeded thY T OSi NE OF

have the first heavy-chain constant region (CH1) containing the site necessary for

20  light-chain binding present in at least one of the fusions. DNAs encoding the
immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin light chain, are
inserted into separate expression vectors, and are co-transfected into a suitable host
organism. For further details of generating bispecific antibodies see, for example, Suresh
et al., Methods in Enzymology, 121:210 (1986).

25 . According to another approach described in WO 96/27011, the interface between
a pair of antibody molecules can be engineered to maximize the percentage of
heterodimers which are recovered from recombinant 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

30  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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Conpensatory "cavities" of identical or simlar size to the |arge side
chain(s) are created 25 WD 2005/118635 PCT/ US2005/019922 on the interface
of the second anti body nol ecul e by replacing | arge am no acid side chains
with smal | g AReSske- 9- al anine or threonine). This pragdesesmismehani sm
for increasing t%e yield of the heterodi ner over other unwanted

end- products such as honodiners. 5 Bispecific antibodies can be prepared
as full length antibodies or antibody fragnents (e.g. F(ab')2 bispecific
ant i bodi esgn, thé @fHfice UEEe ERbndSH®Od) Mokl Bpaplating largdrminhodiuesld&r om ant i body

fragments have bheen descriped in the literature. r exa bi specific
ant i bodi eschais vt Sﬂagifé\néﬁgtgsfl ﬁ’b‘nﬁﬂ’eth{eeﬁlfle)l ‘é‘“&'éraéﬂ‘ﬁ 8’(‘ fof] | science

229: 81( 1985} -085 Mkt DRI MR HiBNRRF 6th8r inMeaeld eltithioBEsH f&h a¥ ©
proteol ytica cleaved. 10 to generate F(ab')2 fragnments. These fragnents

are reducebpmodimpre. presence of the dithiol conplexing agent sodium
arsenitg to Stfﬁgﬁ lisddRRlcafthd SHefdren 276N RhEMARbJIR: OF BRIpeay! ar

di sulflﬁe for é(‘ﬁﬁ'?ﬁ abC fra marﬁts energt%‘e are then cgﬁverted to
t hi oni t r obfragneatse(e.TREY )dusrevidc dieg) dl cgliniquea fqrgsneratm bispesifiat i ves is

t hen reconv yl am ne
and is m xe &1 7d1fr aﬁtg}%ggw Im R%ﬁ@éﬁ{&o#ﬁk?} a'bﬁ%%ﬁggrl vative
to formt hbxs;bncﬁ‘mamtﬂbmii:esam bdapxdyaredl'lksmg dhﬁmpebluﬂmgﬂ eBerboGt ds Spentuced can be
used as agent the .sel ect | i I |1 Lon. i.tionally,
ET s b L sl - g

coupl edot ot gmma i gac fgue gldycedtin ke presénce

175: 217- 225 describe th pr ction a fu({ hunani zep t1I specific
ant body. Feuientad seseiiE aciehtn e Rl i Rol e s PGS kaliEleq 1 r om
E. coli andlsﬁlﬁbd:ﬁﬁﬁl@tibn. tItheGb‘nse‘fatgﬁﬁntelger[&amiareﬂmplcomrtemtowtro to formthe
bi specific anti hody. - i specific nt i bo, us f.ormed was able to bind
to cells ol %@é‘er@nﬁh&rlﬁgﬂﬁ? P@E@E’E"Bfgﬁ%ﬁ%‘?‘f?&iﬁ% B T cells, as
wel | as thf t&&ﬁrgn&m thelebC—ﬂﬂGItHy\tdeMh@f whhi ﬁﬁfbapt)ﬁétﬁjrlﬁmlr@ aa%slﬁ ryiitﬁh@ﬁh’tm?sd

agai nst _human breast turmr t Var.i ous technj ques for an

i sol at dhg BRupeler ameuns ol the,gier lfgas M@VatHeF%W%IW¢€%%%ﬁaﬂp cel l

cul ture haygp@ifniB@fiesGrsiueéd@d be Sd %o for the sdpdiet ih@obiipdtionedi es have

been pr oduced using leucine zippers. Kostelny et al., J. Imunol.
148(5) : 154¥02¥8%8 (1992). The | eucine zi pper pepti des fromthe Fos and Jun

proteins 30 Werﬁdchlh&{&ﬁsi Ha®’ £rhi8ndnti¥an BOEé@DSecdlertdBofiE, ol &t anti bodi es by

gene fusion. The antib
chemically coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med.

20 175:217-225 (1992) describe the production of a fully humanized bispecific antibody
F(ab’); molecule. Each Fab’ fragment was separately secreted from E. coli and subjected
to directed chemical coupling in vitro to form the bispecific antibody. -The bispecific
antibody thus formed was able to bind to cells overexpressing the ErbB2 receptor and
normal human T cells, as well as trigger the lytic activity of human cytotoxic

25  lymphocytes against human 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

30  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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honodi mers were reduced at the hinge region to form nononers and then
re-oxidized to 26 WD 2005/118635 PCT/ US2005/ 019922 formthe anti body

het erodi mers. This method can al so be utilized for the production of

anti body herpsliosmaees The "di abody" technol ogy descri bepchysiedidipoager et
al., Proc. Natl. Acad. Sci. USA 90: 6444-6448 (1993) has provided an

al ternative nechanismfor nmaking bispecific antibody fragnents. The
fragnents conprise a heavy-chain variable 5 domain =~ H) connected to a
l'i ght - chai formethé aiﬁbedsdcstmdim(amjfhiayn&ﬂlddicnkelso whutdized for theprodabidertoft o al | ow

¥ domsi no el hFodfRen e e3P R AT ReSAR ARRALLIR Mo, o) "W B0

VH donai nBIaﬂfAcaﬂoSdadJTSA 9@@4@%&448 1(?&96)3113; pfavidedrag attwmatiamhiegﬂnisbi fodi ng sites.

Simol o charieg Sfeasetie Ao eehas Tar EafRubs Srbpst SR ei VeseliBer o1 o

J. I mugol dorihéa (6,;3638111(&&84@ a llgtAmhmb@dﬂzeﬁe ddnidin (W) By b HAker WMEhVdoBNCi €S ar e

contenpl ated. For exanple, tr i ¢ ant]j bodi es .can red. Tuft et
P P Aoy prgBE bererty b BT PN BRE R IE. AFRTBHT G Tain bind to
two differ &E&v@&&ﬁﬁmm@tﬁ A%ryﬁéiﬁhreqaee@lfo paithWithithEdnipldadngsy VD akdre, pr ot ei n

antigen of the invention. ternatively, an anti-antigenic 15 armof an

i mmunogl ob8PMANHeS @E@ﬁ@%&ﬁﬁ%@%ﬁﬁ?ﬂw WorntigsR-birdngHice hAMBEs to a
triggeri ngstﬁf}?é lﬁsde@iﬁ%%&y%‘dﬁxﬂeﬁbﬁ&@hﬁ@éﬂsxrfgfecﬁnﬁianv gmhecule (e.g.
CD2, CD3, B7), or Fe receptors for O (FcyR), such as FcyRI

(CDB4) 10 Fc;lmqrs lqa@@!sgpeqmamﬂleeyﬁw ryberatay-» Js,érn@gnqloHﬂ&Sé%(I@QM ul-ar defense

mechani s {0t AgqiRleh waKRAGES Sl td VifenoRB Gl cEiteApIaRA! FGRRamBloSPeCi T C
anti bodi es can also be used to direct cytotoxic agents to 20 cells which

express a psspcmﬁ;qﬁrmlmhmqagéﬁprew#e%eTlah@tlaboHihe@mpﬁlslsﬂlél@ (8991ant i gen- bi ndi ng-

armand an arm ator,

such as EOTUBE, Wb%ﬁ Mﬁ%‘%@aﬁ not ‘f)ffgrﬁé *t%ygtl Q% gggt)f

i nt erest’ bivhibh ongmatepmoh@prnteamntlgemfdb@mwmed Ademptivelynan fnticantigenibi nds

t I . I th f
| ssuey§ aC%&;’- nvenl%l‘lm él%@%%lé&f’e&ﬁ@%rﬁﬂﬂéﬁﬂ@o ] wilclVhihdl 8 ot h€ scope o

t he présen eroconj ugate anti s are conposed of two
coval ent | ytqggmm@nalnd;uldamh kgkocBigshch arat T-ba bicesptdranvadscutede. eSS, been

% o76. o80) COZR R FFERERRR ARG Ry Sel BRI nd s K B 200575

EP 03089). Fb«xRIIIs{CDdJﬁIsermttﬁﬁ)w cetngltar delt‘msam%ﬂaoﬂmeﬁathaceltmpmsﬂpg;hed in vitro
usi ng known net.hods in eti rotein tr i ncludi n ose
ot mo S e o osig b oBegb fso RSP b alect DRI aBthid 140

const r 0ot edellssitidgh exprbsssarpdirticdar antigen. These antibodies possess an antigen-binding

arm and an arm which binds a cytotoxic agent or a radionuclide chelator, such as
EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest binds the
protein antigen described herein and further binds tissue factor (TF).
Heteroconjugate antibodies are also within the scope of the present invention.
25  Heteroconjugate antibodies are composed of two covalently joined antibodies. Such
antibodies have, for example, been 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
vifro using known methods in synthetic protein chemistry, including those involving
30  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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exchange reaction or by formng a thioether bond. Exanples of suitable
reagents for this 27. WO 2005/118635 PCT/ US2005/ 019922 purpose i ncl ude
i m not hi ol ate and net hyl - 4- ner capt obut yri mi date and those di scl osed, for

exanpl e, iR{oYosarideat ent No. 4,676,980. The invention apSQuNRGIshadons t o
I mrunoconj ugat es conprising an anti body conjugated to a cytotoxic agent
such as a toxin (e.g., an enzymatically active toxin of 5 bacterial,
fungal, plant, or animal origin, or fragnents thereof), or a radi oactive

i sotope  (furfose iftIddR khNE@MYIME B Erheth AOZRREptERI Imidste M@ tHoxdifdosadld
fragments thereof that can be used Include diphtheria A chain, nonbinding
active fr afprexamplein diSpRetaeMNGa 468%P$0- exot oxin A chain (from Pseudonpnas

aerugi nosa), ri 'eqménﬁm%l%r %ﬁ?tfa!nk%iﬁnﬁhﬁhéhjugw%&ﬁbﬁbi& &x!’ﬁitiﬂodglo

al pha-sarcin, eurites f proteins, dianthin proteins, Phytolaca
aneri cana @mpigeie o a (YRPFic agenPIULh ag p hxpy(e-go)pn cpBmAticn yackvlpBinof a

i nhi bi tor,. cur.ci rotin i L& knaldes of DRLR! : oni n,

m togelfi nl,’alc ¢ {’ﬁ“g@b@%}r‘ltf mp%%ﬁ%%{}g{nh?r% or??%i n, dé)rs’lg tﬁegh%@ireésgt gcenes. A
vari ety of (ieadirglincohjugss). arc avail abl e for the production of

radi ocon ugat ed. ant, bog g8, XAIPLAS L AEhUHE2AAH cun i Hen i, O, and

186Re. 15 Conj ot oXI ¢ agent are made using a
vari ety of diphthéritg chainalonlinding netive dtapiemtgofdiphibeiagonih, eastoxin A chain

N-succi ni m dyl -3-(2-pyri dyl.di t hi.ol ropj onate .(SP ._i,m,not hi ol ane (1T),
bi f unct i on%ﬁ%%%@é%\?‘?%?%?ﬂ & ’&8‘8)& 8‘?%“*?’%%% °§%‘£" ’Bﬁ%r.%?‘% °h&® oi ni dat e( )
HCL), g6t i Mphesk®sAlbwitedforbi plbteine itk photeimsy Peytoih@)amesicarlpyateins (such as

| ut ar el dehyde bi s- azi do..conpounds, (such . bis (.p-azidobenzayl) 20
eancal antA, AR sof BB P Ra api3E B R GudR il GBeARY )

bi s- ( p- di aggRINdEPRRBAY, kelGhinythienRTingrthchcinfptieaaaydnahatyds usditbas t ol yene
2, 6-diisocyanate), and bis-active fluorin (iop'p unds. (such. as
1, 5-di fl uoﬁ't?ﬂlil,eQFnﬁ-nﬂ’%‘?fz"é‘ﬁ%‘}“.d‘ﬁ??rareeﬁ?’&ﬁﬁ glor theprodugiiq not oxi n can be

pr epar ed afqdlGeE Aok ibd Rk Ale nahude 55 BNCCR3LY 199 1967).
Car bon-1 4-1abel ed” 25 1-i sot hi_ ocyanat obenzyl - 3- net hyl di et hyl ene
triam A&pent aaceeniegaesiofthe pRrutTHRAYd PROtgRC g AfIRALG UBRBE 4 nebtPlagent for
conj ugat | Ofefeit RS LGRNE fach® shiteasA0bickRSidyLBERpBRI020) . Those of
ordi nary sKki inthe art will recognize that a |arge vari ethéof possi bl e
noi eti es carepiswate (SEIPRdiminethiglene € bifgptions]deBptivesotdmidogstess Fufh ol ecul es
of the inv ] iniald f.0f L s GRMHIRIET MReR I
€ I NVENdai AR L), Llive RIS Ech as HRMUERIE] sEBEate) Sifdehydes

Contri buti gﬁ% toa%])cro{g?gl O%y and i ] (ﬁ, eﬁ] Y

(such as glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl)

20 hexancdiamine), bis-diazonium derivatives (such as

bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene

2,6-diisocyanate), and bis-active fluorine compounds (such as

1,5-difluoro-2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as

described in Vitetta et al., Science 238: 1098 (1987). Carbon-14-labeled

25  1-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is an
exemplary chelating agent for conjugation of radionucleotide to the antibody. (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.

30  (See, for example, "Conjugate Vaccines”, Contributions to Microbiology and
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28 WD 2005/ 118635 PCT/ US2005/019922 I mmunology, J. M Cruse and R E
Lews, Jr (eds), Carger Press, New York, (1989), the entire contents of
whi ch are incorporated herein by reference). Coupling is acconplished by

any chem cgly s6@agdsh9#n that will bind the two nol ecul egc1gcs2b3doss t he
anti body and the other noiety retain their respective activities. 5 This
| i nkage can i nclude many chem cal nechani sns, for instance coval ent

bi nding, affinity binding, intercalation, coordinate binding and

conpl exat i BMimunbiugyr. 8f @riednd Bl BAlewgs, iJSGedd)pﬂmfgﬁrP,resed\I’@\l' ®oik, (11989} the.

Coval ent bi ndl ng, i s achieved. either g%/ |rect1 ndensatl on of existing
si de chai neé“BercogV“{sl? SFOBPUPSTAiRT BFreig by &% ﬁrch ridging ol ecul es. Many

bi val ent or pol@ﬁﬁgh@{& abdo&iﬁlla&dwaﬁy&eﬁﬁ@iteaafdnlthatmmemlﬂhertg/oprOt ein 10
nol ecul es, such as t %ntl bodi es .of the present invention, to, other

mol ecul es. mpispulesseAong as the antibedyeand thejagher BSiRdy fefpin Qﬁ’éﬁﬁsgecé‘é{?\a‘i“ﬂﬁleﬁrde organic

conmpourgls -pi¢ hrd@a?e celrhhélﬁéet rﬁ&ﬁn cheRcBOHEdhAISHES forShEmcObdValft BAdIRE,S
di i socyanat es ut ar al de, di azobenzenes and hexanet hyl ené di ani nes.

This |isti arf@nnt:sbln@tlg,urwﬁ@ﬁlé iop, cepriipate Rinding and eomplexatipe Khgpredesde| asses of
coupl i ng a'g %wkmef Bovalkit Bhding) @oval'éﬁttmﬁfmg[ is §cl'§é<v%ﬁg ﬂ?cﬂ-lﬁ%rﬁe& he 15 nore

conmon coup ing agents. (See Killeén and Lindstrom Jour
133: 1335- 2égensgtiong pxistingpidarheins ef by the neermotation efxteren) badging2: 185- 216

1982 an { | i nkers are
<(1Iescr|) bed ﬁgﬁi\é lﬂgs f\ﬁflg%’gtgiﬁ?feorp?@égaﬁ? l(gdr%?ig é&%aﬂré&éﬁla ‘E<°"3PE‘E$?P[ I:’t%ﬁils et al.
CancerlRe smolemlﬁ)slma(astt(eiag@zt)dwd efthe piriseng mysmcmf tolvBgr molecules. For

M mal ei m dobenz [ S. Patent No.
(20 5,030, 779, geé qtggégﬁsﬁmggﬁég (fg}leﬁlguﬁgggc&ccﬁgﬁ %r a2| gsderl vative
cou]LoI ed é othmastera,rttarﬁmdtilyuday, su_a}ymmfdeazstetilj dlgogepa?fes(dglutara*l&WdT, Particul arl ly)

referre ers inc i (- -~ 3= 0-.nr o
2 arb 0 d! i m%:gz ynbzreg%’sﬁflg f%eﬁn(y}efl ngwﬁ%ss.('ligsqy‘shng 1sn. cﬂ% be exh%usth/e Py
? g Icg |r (r:u mmd%ﬂ%wmnbdmﬁbsmcpﬁ;anmgﬁw lﬂﬁwphﬂﬂ(eﬂftﬂb;lt g??fi?n bl(k:iﬁntp?arj{ of thene
LTl i Rt bt b o LN ﬁ?‘%

i084)) J. =) i chia84s G211 8- and Vitetta et

[ 3-(2- pyrlg I:Ioi hi n%ﬂ-;rg 'aﬂaogd lj hexan atee&1 q
L5165 0 Soince o5 LseRi RSP Ry tpks 6F frisradich B et 5828 Chemn Co.
Cat. #2454 taonmug&tsmbnm JERIG.Caldeg Rlet. A4 205208 OB RELAIRMS: 6OVBSI N
conponent s that have different attribuyfes, P%Ftag;’s Ie di n to conj ugat es

a

with diff ePirpleimidobenzedhydmoxyspesiuimidessten) et N 5. NHS esters
of alkyh CSOBDKY, adsBShiAg BseBPheloSdnall Godtyl Adrasitié a:erthSJeﬁ@hﬂe@to% aromatic

antibody by way of an oligopeptide linker. Particularly preferred linkers include: (i) EDC
(1-ethyl-3-(3-dimethylamino-propyl) carbodiimide hydrochlo:jde; (ii) SMPT (4-
succinimidyloxycarbonyl-alpha-methyl-alpha-(2-pridyl-dithio)-toluene (Pierce Chem.
Ca., Cat. (21558G); {iii) SPDP (succinimidyl-6 [3-(2-pyridyldithio)

25  propionamido]hexanoate (Pierce Chem. Co., Cat #21651G); (iv) Sulfo-LC-SPDP
(sulfosuccinimidyl 6 [3-(2-pyridyldithio)-propianamide] 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,
30 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

29



29 WD 20051118635 PCT/ US2005/ 019922 carboxyl ates. NHS-ester contai ning
| inkers are | ess soluble than sulfo-NHS esters. Further, the |inker SMPT
contains a sterically hindered disulfide bond, and can form conjugates

with increqeedostigls! ity. Disulfide |inkages, are in gePgidbesoiess stable
than other |inkages because the disulfide |inkage is cleaved in vitro,

resulting in |less conjugate 5 available. Sulfo-NHS, in particular, can
enhance the stability of carbodi m de couplings. Carbodim de couplings

(such as ELXPoMReR. NESUstePcdniMilg GikeRhriMebdsofiblel tBarNuffo-NI#S BRers €St €rs t hat
are nore resistant to hydrolysis than the carbodi m de cougl ing reaction

al one. TheFwéiemihq lrden$MBT sontpine e sepeallybmdgred disalidp bend andsesaifermean a
pol ynucl eo c%n@%a%%wiﬂm%& st DiRf16aY MASLs! fre B kbl Mss {agmoi nat i on

t her eof virtue of its” 10 origin th_e "i'sol ated polynucl eoti de"
(1) is not othelinkages bacawie the disnliide livkagoistclegredoh varoptsyiHug indessicdriugate whi ch

the "isgpla I .1 ded | i p i nked
to a pofyntiot 2Opi IS ih pfticdsl, SRR D RBLBRy ofciboliBiPhiiel ' 1ot
occur in @abodiendescoppiirtgs Huclnad BPJerwhangedkincenjuitimntvathrsulio-Nd Sy ferchspr ot ei n”
referred to hefrejn neans. r.otejn. of , reconbinant RNA . or

Gynthet i ¢ GEFOIERt BF PopTe AN BT SRe AL PE oS B R bien RE,
origin, or sourTietain tHeslatsdpdl@amuclebtide" 2 sl dbeth shalbineamd pdlfuclestideadf
associated with p eins _found.in nature,. s free. ot her .proteins
fromthe s%‘??@mécoﬁbﬁlé’ opsygtheti¢ prigin g Soﬂﬁr"it’ﬁ‘«?m(aé%lb‘:h@’ieﬂé ngggbyivgn@fﬁft@ssed by a
cel | fwlm &i@h‘i}gee'isemedq;pg?hﬁ&tide?(1()4&)nodmscmai wilk 6lli6r 4 porticieéfr €. 20 The -
term "pol ypeptide” is us erein as a geperic_tenn to refer to native
protein, ~Pobgiclentide ingyhichihy Gedated P%%P%%pfﬁ @ang’é‘dﬁ@ﬁ% Zi.) R native
protein fragEaRS & polghetlcoBASWRIE itdé fot HARK 18 $n Sturk, R (PQlo¥PeRbideigenus.
Preferred pol ypeptides in accordance with the invention conprise the human

heavy chai REPISREREEPIGHIATEETSCABISE Ul es represented by Figures 1B, 2B, 3B and

4B and the humemy,d b@héisdiiiad proteM#peat PR beicth rﬁéﬂn@ﬁrﬁc@eﬁn 3bcII¢Ry esent ed by
Figures I D, 2D, 3D and 4D, as wel| as antibody molecules formed b

conbi naf i ofesombinptRN Mg sYthatie ariginon see camhiniver fsmafivhichdyedied wi t h

I'i ght chai R o SR QU rOH defvAiBh SRt FiESateB poRir 1 Fis RRAsd bRl vAlhErfteins

i mmunogl obul i n” nol ecul es, and vice versa, as well as fragnent's and anal ogs
t her eof . THund dynare2)Lis fiee 9f eberproteipgyfrom she pamg spisese £.8- &se abipitingd to an

bi f . . ohi i . F
obj ect re ﬁo&%?@%?&%ggé&eﬁ@?% cElhﬁ%m%’H:@%}bﬁ%ec Norl$) Jﬁ)@é‘ﬁkﬂ okdhr Rt Ure. For

exanpl e, a polyp or pol ynucl eot | sequence that Is present in an
or gani sm ( hateieudi ng viruses) that can be isolated froma

20 The term "polypeptide" is used herein as a generic term to refer to native protein,
fragments, or analogs of a polypeptide sequence. Hence, native protein fragments, and
analogs are species of the polypeptide genus. Preferred polypeptides in accordance with
the invention comprise the human heavy chain immunoglobulin molecules represented by
Figures 1B, 2B, 3B and 4B and the human light chain immunoglobulin molecules

25  represented by Figures 1D, 2D, 3D and 4D, as well as antibody molecules formed by
combinations comprising the heavy chain immumnoglobulin molecules with light chain
immunoglobulin molecules, such as kappa light chain immunoglobulin molecules, 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

30  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

30



30 WD 2005/ 118635 PCT/ US2005/ 019922 source in nature and which has not
been intentionally nodified by man in the | aboratory or otherwise is
natural l y-occurring. The term "operably |inked" as used herein refers to
positions @l AwemsAents so described are in a rel ati opshugo@dRnsei ting them
to function in their intended manner. A 5 control sequence "operably

| i nked" to a coding sequence is ligated in such a way that expression of

t he codi ng sequence is achi eved under conditions conpatible with the

contr ol SeEuEAGRSamdd WhidHna AEVUCE inRBAUBING SrodfRd b5 S 1R IR 1bolRLE! S O

pol ynucl eot1 de sequences which are necessafy to effect the expression and
pr ocessi ngoofthewikengnateailieowawingo which 10 they are ligated. The nature of
such control seguences. di ' . . i in

pr okaryotes, su e‘8%‘?1t°rp8%at’i!§%’%8%€a§§9é§eﬂr%g?’gfé?§s f"ﬂ“?r"‘ﬁgfzst"é? é%ﬁ nee?'{,ps?i bosomnal
bi ndi ng si tescriberichré inansiatiorphipgrembitting that icofingioguethel intended kanyent As,

Ily, trql £s includ .and_ t i pti
er m nab oF SR reREEE RFEODL e (B acPght SEpRr LB B NGB O § nol ude,

at a m ni mggpresaioh of tiepodianiuette seachiceskinder doadilibnsavapatiblawith@ie expr essi on
and processing, and can also include additional conponents whose presence
i s advant a@%‘B’i?%?eqPﬂ}cesexarrpl e, | eader sequences and fusion partner

sequences. The TRS®Em RRhitOILSNRALI" A Usclhef RfkSd poBmieétide séaamss a
pol ynmeric boron of nucleotides of at |east 10 bages,i n length, either

ri bonuc! eotihifbarerecefsdy yhefiackthe cyrression agd Pregersing ehcqdiigfeaienessiq@hichy pe of

nucl eogpdemefhr ﬁ%‘ifem TREh4#E8 Bf ich 8bfr Behueebbiere il depdida upaPthe@bsrs of DNA.
The term ol igonucl eotide referred to herein includes naturally occurring,

and nodi f PeednisdR Broketss, spehcoatrelsgeeness saYeraitingledq nromelen Fibpsegal and
non- nat ur a} % 9Gaahi Rehsc@hHQBHERBH sdfehde Bk A%8R o1el) defiagme Legldbpes are a
pol ynucl eot'i de“subset generally conprising a length of 2 0 bases or fewer.
Pr ef er abl y sesjuppshingludopioteteryind agsariptignteypivaiionssqyency. chhgttermysontrabst
pref er abl y vis AfortD1 (ohBelude? atbbinindum Ot ApbRnfOyRAS isdabe ksengt h.
ad i gonucl eé%ﬁﬁ"e%gé? éﬁet?suaﬁol ye %‘.i"h’éj e StTant ed"_,% &) g.n, %or E‘r%sélgles,s al t hough
ol i gondé! eessemtind for eppredsionadnd brosessngandsag aleo yeluds yiditipsel domppimatsconst r uct i on
of a gene | i t i i i sense or
ant i sonse opadrerepd AAHGRERL BERaRbic B REEBEO T bl PP o
ref erred t sequemces.nTheteinutedynBCeatzio g3 iefroed & wetin desnsamplmidrgbornedt | des.
The term "nodi fi.ed I I b rk aln i J oti des
i th nodt f PRgeeiiCEotfatib ohRE e G by AL AL b BSOSl

modified form of either type of nucleotide. The term includes single and double stranded

20 forms of DNA.

The term oligonucleotide referred to herein includes naturally occurring, and

modified nucleotides linked together by naturally occurring, and non-naturally occurring
oligonucleotide linkages. Oligonucleotides are a polynucleotide subset generally
comprising a length of 200 bases or fewer. Preferably oligonucleotides are 10 to 60 bases
25  inlength and most preferably 12, 13, 14, 15, 16, 17, 18, 19, or 20 to 40 bases in length.
Oligonucleotides are usunally 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
30 deoxyribonucleotides and ribonucleotides. The term "modified nucleotides” referred to

herein includes nucleotides with modified or substituted sugar groups and the like. The

31



31 WD 2005/118635 PCT/ US2005/ 019922 term "oli gonucl eotide |inkages”
referred to herein includes A igonucl eotides |inkages such as
phosphor ot hi oat e, phosphor odit hi oate, phosphorosel erl oat e,

phosphor odiygehfnqake. Phosphoroani | ot hi oate, phoshor anpdpdabssnise
phosphoronm date, and the like. See e.g., LaPlanehe et al. Nucl. Acids

Res. 14:9081 (1986); Stec eta!. J. Am 5 Chem Soc. 106:6077 (1984), Stein
et al. Nucl. Acids Res. 16:3209 (1988), Zone: al. Anti Cancer Drug Design

6: 539 (199 " i tical

Appr oach, ti)e%n é%ﬁ%e{%ﬂe h%e{%st e%llr&% e ? gﬁ%é% !ggg#bg?%th?/ r esgeg Oxford

ggl andI (19@h)1$ phoSphexotbioate, phdsihorddithiente, ospheTosglerl&ns:  Uhl mlann andI nglmap
em ca evi.ews 3 inc e a.label for

det ecti on, R‘orsl’léfé(’dlse?e& ogti@%%%%ggc {r‘?ﬁ%lgit g’g?sl%\gﬁeaﬁﬁ;%%b?&g&z é%&ﬁ‘%‘gd to

her ei n rreaﬂns lika Stetegetizblapctend al. Boelc Atids Res. y419081b|(1986)1 Yaeedaddt Ades,

ollgon ) t t her ar h,t he invention

sel ectl §£ ?‘Fg{b%ego? Z%& fem eé@fgfuglf aﬁﬁ‘ai‘eﬂﬂg@%%&)%)d?%% %%n and wash

ﬁSRSLLL?P?ﬁh“ﬁ’az‘f%PE“@ o] ey anat L one can be ted {0

achi eve seP®etqalAPHY %gt’twgﬁpf@f‘% ﬁ‘? ‘%ﬁfgrdggﬂimwﬁ’rﬁ% PHerdyrt and

di scussed Eﬂglamw@ﬁ szealeb bYA Ln§19atemhoe5q sasmi UhBeaeNea Pefantiegicdiet ween

the pol ynucl eoti des 03onuc eoti des fra ments of the .invention and

a nucl ei c Bevigrs¥y fmmls?%kowqqmwll'&twl@sbﬂor desertionitidesised

typicahpy wth n&r@&@fs@ﬁhmem?bﬁaﬁe nerheas) mlsﬁmﬁﬁs t@HetE&?o‘ﬁ aftP% 90% 95%
99% and 100% Two am no ac seguences are @ggus if there is a

partial or speeifisilbting. d@ixﬂ@vow’v@éﬂn@@ﬂ%ﬁﬂd ﬁéﬁﬁ thereofip pcesidanes e, 85%
honol ogy NBafshd ln%uéﬁ{ éetwélinﬁylﬁmaa% ﬁ.idlaéaa& SranbidERiEE GRidWhGh e two

sequences are aligned maXxl mum mat ching. Gaps (1n either of the two
sequences Wesh*@nﬁlap@té@t)mtamzwﬂpmmhlelaﬁmmﬁ philsi¢otpplending iegogmscifiengt hs of

5 or less lgt]rlé:c Q&&f %%ﬁ‘ e&lby GorQltich &R (1}3%5&10 TDLi6veld drg&ﬁre gﬁndlélnhgr natively

and prefera ot er n 'sequences pol ypepti sequences derived
fromthem cdndatonb m@mwmn theiariang Bisaussadherain. | Gengrally, the sudimeadidspguenceas t hi s

termis usﬁ&n&?é)g ﬂaé?Weén thﬁg ]ﬂ)ﬁé}%@&?{h&%&l@)ﬁ&%ﬁ%l %Saqﬁrgfﬁﬁ&% of‘{he Weﬁ‘t%oglhan 5 (in

standard devi a units ogram nmutat1 on data
mat ri x andaml gaplgema tequake 6f interagt editberal le%QO‘Eaagmbﬁérp t}PWc@lly with At | as of

Protel n SRuEnasy ARl SHEHSIANE oo IR 1630850k 00oh VBhAIGE, SundBhi0iRl, B OTed ca

Resear ch I'on I's volune,” pp. 1-10. The
t wo sequenmﬁmommd%q@ad:dsaretﬂmro&vgbuwf élemls e pprtiel arrcedoblptelidentitydgouseni f t hei r

:m Sg eg& ar & rrxc%%.} ; e%?% a % %ﬁ?@} r%ea%g%ak gﬁ'/o of 12 amvu\'%earclzldg B}ei mal |y

1dent1ca1 when the two sequences are aligned for maximum matching. Gaps (in either of
the two sequences being matched) are allowed in maximizing matching gap lengths of 5
or less are preferred with 2 or less being more preferred. Alternatively and preferably,
two protein sequences (or polypeptide sequences derived from them of at least 30 amino

25  acids in length) are homologous, as this term is used herein, if they have an alignment
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

30  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 termﬁ
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32 WD 2005/ 118635 PCT/ US2005/ 019922 "corresponds to" is used herein to
mean that a pol ynucl eoti de sequence is honologous (i.e., is identical, not
strictly evolutionarily related) to all or a portion of a reference

pol ynucl eOWO%os?ﬁﬁk%”C& or that a pol ypeptide sequencgci/fsdofiaidseal to a
reference polypeptide sequence. In contradistinction, the term
"conplenentary to" is used herein 5 to nean that the conpl enentary sequence
i s honol ogous to all or a portion of a reference polynucleotide sequence.
For illustgation, .the. 1 de . ' r nds to a
reference scé’arﬁs H%%S tpf,&%g\%'l%g%}é% nsléaggﬁrfagﬁggl n%-dgép)%g 5qu8¥cg %?03?1030 0u§sequence

" GTATA". Tlie., isalémeainootseictiy cenleionsmlg relaed)ds ell bbepdrhien sbopefanmee

rel ati onships between two 1 r re.pol ynucl eoti de or am no acid
sequences: PavupEpRi ety of falt relRisRABE iU ISR GG ¥ o BBBRCE | qenticy”,
" per cent agpoipiepti@sieqidec.i Manhiridystinctiondthé samstanplembntadydehis uied herefh
"reference sequence" is defi ned sequence use a basis for _a sequence
conpar i 3ontednsaahat thecemeichira eseﬂwc%'é%gmgl?ﬁg‘é“‘tqoaﬁoéa P%H‘@’é?ft LehimRte, for
exanpl e, aﬁol?qucﬁz@ﬂdl@d%ﬁuéﬁf:e.aFJrliﬂIﬂs_trhlﬂﬂlgﬂlh nGEbihidekeqiiens "TAJUENCE given in a
sequence |1sting or ma¥ 15 conprise a &grrpl,ete cDNA or gene sequence.

Gener al | y, cqrespands tafostessnge ssquence sSTATAf 2 8¢ is camplementaryitp dgdfersices ani no

aci ds in | gngife "Graguent |y at |east 24 nucleotides or 8 amno acids in

| ength, and often at |east 48 nucl eotides or 16 am no acids in |ength.

Since two pol yHedPleyingtesmspreanedie dawribe he gubarceselaegnskipebetyvagn twenpri se a
sequengg (bﬂg?m_palynm@me Br &hinb B&d %Hﬁgllrl]c%g:?re@&éﬂc{%@ﬂtﬁﬁ’ée‘",d%oﬂﬁarﬁgﬁ no acid

sequence) tt is’simlar between 20 the two nolecules, and (2) may further
conpri se awindqwdriseuenrgtidanyitydi petcerdpge of seqnenns idantity”and "piwsianiiad | eot | des or
am no aci d. enge [ hSHURSuRES nol ecul es
are typi caﬁilgtﬂgér‘?o%?%ﬂﬁgg%@ongag%ﬁgequ@ﬁges&%§g%%gas'gs%ram) {ia%% es over a
"conpari soeompanigavd refasericd eenuisiog nzaydeasniprat of 2l langer sequayrs fier esimplecpgence

simlarity DS | ! . heeej t concept ual
segnent of Seﬂéeﬂtso I eag;le%%@ c\?owﬁ?? %ﬁ%%ﬁ%ﬁ‘?ﬁﬁé %8%%%%F§%t§g§?"%yam no acids
wher ei hS a pohprise e kenpietteDN qugEne ecqoencaniGaeradly, d rfegqueseqientyis bideasbnpar ed

to a reference,sequence of at,|l. i i r 6 am no
acid sequeﬁ%’é‘%"leé’ﬁgesvé%(eérag}uﬁo EdeS ]%%?l%tll%ﬁe%l% f hdetge%%o y@%*’@%’%? e‘sug@?]uence in
t he conpar addsin\ngthomdaien @olepst 48 evdetdided @rig amdiel &idsomengths 8bse twaut | ons,

and the lik i,e. aps c)ofidzo ercent or Less as. compared. o t he
ref erence %‘3?‘&%&88?.%3’ ?W}ﬂ AP ggﬁprd g‘é aar f Foive (‘f(rjl ael et i ons) for
opti mal al pgtioeof thetorhpiete pblypudandencasino 43 samtnca) tharisEniilacietsaguences for
al'igni 5‘8 ath%Ct)w %ro- e%glgs,%g' &gvﬁlla%er comprise a sequence that is divergent between the
two polyﬁucleotides or amino acid sequences, sequence comparisons between-two {or
more) molecules are typically performed by comparing sequences of the two molecules
over a "comparison window" to identify and compare local regions of sequence
similarity. A "comparison window", as used herein, refers to a conceptual segment of at
25 least 18 contiguous nucleotide positions or 6 amino acids wherein a polynucleotide
sequence or amino acid sequence may be compared to a reference sequence of at least 18
contiguous nucleotides or 6 amino acid sequences and 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

30 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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33 WD 2005/118635 PCT/ US2005/ 019922 be conducted by the | ocal honol ogy
algorithmof Smth and Waternman Adv. App!: Math. 2:482 (1981), by the
honol ogy al i gnment al gorithm of Needl eman and Winsch J. M. Biol. 48:443
(1970), by os?ﬁ neh for simlarity method of Pear sonp@fifisdebspii®a, Proc.
Nat | . Acad. : U S.A) 85:2444 (1988), by conputerized inplenentations
of these 5 al gorlthms (GAP, BESTFI T, PASTA, and TFASTA in the W sconsin
Genetics Software Package Rel ease 7.0, (Cenetics Conputer G oup, 575

Sci Dr k
521 1 D o VR S tomo RSBy oA Byl s, BBR0ES),
per cent age2di2 hmsoj bg;he(humblotghehmmnaalgmhmwf heediymaryedeW atsell 1. oit he

bol ynucl eoBraeRut3 NG S sedieh S S p RSP Sk B Liphhan RS €121 11O
nucl eot i deNai- Akl SRHUMRAQIB512484 (1988)0Yy mmmhnﬂed)ﬂ@lm)enmmg oﬁth@ecorrpari son

w ndow. The term entity.' is IcuI

conpar i fg lgerips |§ﬁ~ﬁ @W&%ﬁé@&gﬁ%&&g\}w%‘&gc heBes %?Pﬁ%f‘rl son,
get ermni n@aék*age Rléléf:ta@l? OO(fGeB@t%stOoﬂﬂ»‘éteﬁGertl s15 3dicé DEMagisdn, Wash ei ¢ acid
ase (e.qg. Uo or residue occurs in both sequences to

yield the ﬁimmcrrkbpr Maf\é%u SOMFPF%&ES)’&F by Wepggtiothand tasest 2bignmeat ched
positions By, t, ltﬁgﬂﬂheﬂ%pﬁ?eﬁgntf’%é%ﬂlbﬂ%Fy &eriﬂé%oﬁl?ﬂﬂ%hkﬁﬂfbw ndow (i .

the w ndow si’ze and nultiplying the resu by 100 to yield the
per cent ageg&er@gﬁu@h@@anwémﬂlp?slsw@t%rms "substantial identity" as used

herei n denot estp, & " GEIAEL ﬁEﬁtﬁy%e&sﬁﬁkWIﬁﬂEfe gqraﬁmo%ldac' d

sequence wherein t nucl eot1 de or am™no aci rses a sequence
t hat has asequesss axssdepmaéém, og@qmelnctcsle -yeragleptide, orpfps(l;fumbafﬁwd@tbam@ast 90 to

95 percent 5&%&% gjgh%gﬂ%lhé&% Wt&n‘r'?‘é?éeh%%@é&fos\%@ﬂﬁée dehitPSE ERQS£auence

identity as conp erence sequen er a conparison W ndow of
at | east 18ynunbzemg|t\deolétﬁnaimalhgnell(sieqi)enpﬁt;sivclithnde@émpﬂﬂ}Omver a wi ndow

of at |east, 24-48..nucl i t] reHn the
percent age%StFn%]ﬁlﬂﬁglncném%%é %SIE1§?SJB§@{Q(%Ia ec ghdﬁgélca(ﬁ%:i‘ﬁ%t leInr ef erence
sequenas t €,y cﬁé):p:em@xeumwhmmm sefjuenkesde vl th¢ nwomiser of magbiéd | ons whi ch

total 20 percent s of .the ferenc arison
wi ndow. Th8°?’é‘?‘§r‘§ﬁ‘8@g§é JHmPELof rfﬁ;e}dg’d pOSIFO Seogl{ﬁ%gl ‘I“}a{lreré’{rrgoesgg%g}eﬁnce. As
used her el fhe doh@aﬁmmﬂydomqmveﬂielvﬁﬂmiw am),mmdamlmiﬂmagndletrbwltrbyab@)toeyiéldti ons 30

fol l ti onal ] Logy, - A Synt hesj Edition, E S.
ol ub and 05 Reeoies 1 Sedienes ol oacan: rreat ARy RadeiSBne ' (1oor))

St er eoi SON@ESotés BaractBHstic of a polynucleotide or amino acid sequence, wherein the

20 polynucleotide or amino acid comprises a sequence that has at least 85 percent sequence
identity, preferably at least 90 t0 95 percent sequence identity, more usually at least 99
percent sequence identity as compared to a reference sequence over a comparison
window of at least 18 nucleotide {6 amino acid) positions, frequently over a window of at
least 24-48 nucleotide (8-16 amino acid) positions, wherein the percentage of sequence

25  identity is calculated by comparing the reference sequence to the sequence which may
include deletions or additions which total 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
30 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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34 WD 2005/ 118635 PCT/ US2005/019922 am no acids) of the twenty
conventional am no acids, unnatural am no acids such as a-,
a-di substituted am no acids, Nalkyl am no acids, lactic acid, and other

unconvent i grpdoos/AREzH0 aci ds may al so be suitabl e conpopeniSobsaiion::
pol ypepti des of the present invention. Exanples of unconventional am no

acids include: 4 hydroxyproline, y-carboxyglutamate, 5
s-N, N, N-trimethyllysine, s -N-acetyllysine, O phosphoserine, N

acetyl seri Ql?unouhd%)oorfﬁy ﬁgritﬂ C&Weﬂ&)naﬁuﬁs Qé‘l&s 'uﬁﬁ Ll%irg?éc%%{l&x%! si ne,

6- N-nmet hyl argirnin simlar amno acids and Tmno acids (e.g

4- hydr oxyprdidubstithted hrinb taadpm-mngmmﬁl@mmmﬁa i, usbathéranedrventdag | ef t hand
direction is.the amno term.n dlrectlg_ Edthe rgtbghthand direction is
the car box§MneRidhERY Aise Betui ecwﬁp%{@e'a eRtidenoldhEprEsEbInyEigB: 10 and

conventi 0”Ex§hd15ﬂ3§ @uhyom&mioﬁasanﬁﬂ%ﬂsl ifdudt hlﬁj}dﬁb)%%rolhgeg dafdkhandmaad of
singl e- stranded polynucleotide sequences is the end t he Ief and

directidn of¥ N@ﬁtﬂn@ﬂaﬂlwnﬁ@dN qswumm @ﬂthosiélowqaé‘h@estyismneeNerred to as
the 5 dir ctl The ti.on of.nas

transcript £&T¢ Inplyianic, rpiaustidine, ?5‘%‘?&?”1“8?7 SR Bl Paire g Ee 15

r egi onshonsth@r&giﬁos&mmd 11|ﬂﬁiélaﬂﬂs'(é'l§ £ diyerox Gy .CinaBe pdlgpeplie and which are
5 to the 5' en

f the scrlpt are referr to, as "upstream
sequences" MORERRHS ]ée“ "(F)iﬁNAh ﬁ@“meﬁ?%mﬁgﬂﬁﬁt‘?ﬁé“%% sequence as
the RNA anagmﬁa:ﬂwtﬁmss the @arb&%rst%mnﬁﬁldln%f:tmnt PeacEhnke IR Shhdikd &g r ef erred
to as downstream sequences applied to pol ypeptides, the tenn

"subst Aht i ad oF¥EtiPRy" neans that two peptide 20 sequences; wheh optinally

al'i gned, such agimidriy,R1cRY %:ﬁé@ot%%éerthgﬁ‘émdnna%ma%leﬁ&faaa&dt gap weights,
share at | east 80 percent sg&eence identity, preferably at |east 90

percent seRlghreleot wanges inthed’ gnddhelefhang direction of doubls- pendeht sequence
idertity, ghdnfRatide é&gSI Sésqpl'e)ﬁ\a,ﬁh Jﬁ%@tﬁ& 59 e BFIC GRE dﬁf‘éﬁﬂﬁ?f? ¢ gent rey.

Preferably, Tesidue tions are not 1denti
conser vat i eddition Qf@asc@sw trarsatipts israferredito. aSGkﬁtsa@swﬂw@r@mrnmamcd

substi %5“ ' Ha%ﬁ: E‘éﬁﬁ{ D /?Et'fb%d'h'a{uﬁ%%%?ﬂg%éﬁ'ﬁl:ﬁ&)ésgmfeRFf]sﬁf” s fich ! ¥i BeheS! M | ar

si de chai ns. exanpl e, a group 0O acl atl Cc side
chains is gleydpﬁ@(; R Aainangeript weel refemred toeagipséreana prfuenseseseqitense regiogs omp of

am no aci dg RAYA ’s‘tgand%&h g%'sﬁm%e‘ﬁaé’&%asﬁf %ﬁ&m{mcﬂ& 565 ey gRd,t hr eoni ne;

a group of am no acl vin alni ng sl de Chaime i s
aspar agi netl'ariﬂifgtransannptraare&ngdm“dtbwmmemsampm#haw ng aronatic side

chains is phenylal afL P& polyhEttdel the RRS dubt RHAPRARRIy AnShOHR: Bl APidio aci ds
20 sequences, when optimally aligned, such as by the programs GAP or BESTF].T using
default gap weights, share at least 80 percent sequence identity, preferably at least 90
percent sequence identity, more preferably at least 95 percent sequence identity, and most
preferably at least 99 percent sequence identity.
Preferably, residue positions which are not identical differ by conservative amino
25  acid substitutions.

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

30  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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35 WD 2005! 118635 PCT/ US2005/ 019922 havi ng basic side chains is |ysine,
azgi nine, and histidine; and a group of am no acids having sulfur-
containing side chains is cysteine and methionine. Preferred conservative
anm no aci dg,oSidhsitibdsyt i on groups aze: valine-Ieuci ne-i spl-@EehidRoo22

phenyl al ani ne-tyrosi ne, |ysine-azginine, alanine valine, glutamc-
aspartic, and aspazagi ne-glutam ne. 5 As discussed herein, mnor variations
in the am no acid sequences of antibodies or inmunogl obulin nol ecul es aze
cont enpl at [ n vi di ng t hat
Che. vari at v 18 SGOARAERietihe, I IHERE e d BB aBho B! 112

pr ef er abl yhating sdfet- cam%mecs%e chaing lsamelm)md rpfrtbrbemabl’lyfmd/mdsmgaxet i cul az,

conservati ve. am acenen a rvative
repl acemenfSRAE iﬁ&th uon gr Rat atrakéﬁn alg'gce"?w % %eéb%q%a{;ﬁm%% T8 o aci ds
t hat are r Blsiakeaegihine, tahmme vsincbeglntaaummpan@am aspaiaglye-g}umﬂmj am no acids are

general ly divided,into fam | C_amno. ac artat e,

Ut ot o: - (2)  BAgEs SR, oo hHioRs iy he Ao drisbests SRRl (3)

n(r)]n IO|0| ?Z aflinitu n%@loﬁﬁllrﬁih&leﬁilé‘smrél@ntegﬁﬂatétﬁasdﬂeﬁlg)@hﬂﬂnpﬁsSEG bgumpmentpr ol i ne, |
enyl al ani ne, . net hj oni ne, trypt ap, an unchazged. pol az no acids

gr e él yci nivenfignaprawiding that ghe aﬁ%&ﬁ‘? Hbt%e é‘%’ﬁéeq‘?g?qlﬂ m{*‘f)ﬂu Bﬁl7gm

tyrosine. Jag fyRFBRMNtIdas 509, 00%293% 5mt ﬂ(ﬂsﬁd@feraﬁ%&%% Ma padis@ay, agi ne,
aspaztate, glutam ne, glut amate histi di ne, lysine, serine, and threonine.

The hydr opﬁ%%’a‘h‘fﬁ ainogsidierlacrmentiare soptemplated | Lonservaiive repldcementhare | euci ne,
metlriqpl nﬁmsmenmk@dl@éelv%m pfaﬁiﬂw%mmoraxm GRNAD reibtyd MhdiCsidd Ghaihd! | Ne.

O her famlies of amno acids include (i) serine and threonine, which aze
the al i phaticectiogitl exgdadamingacidsiarg geperally divided inte famibosy (1) p@ific ABINONN ch aze
the am de gg @b Qgpaaaté arptmate,((m aaglcanﬁﬁu Das ayagglﬁ@ ’arglxlllﬁéjﬁisﬂ@in@r(ﬁi)

i sol-euci ne, are e alli fam | y; phenyl al ani ne,

t rypt ophan! non-atPier Wﬂ@)mlﬂffﬁeﬁm W@h Valrllé’«, 1°H@n%trifiﬂmiﬂés prr@lmel Bhenlﬂéllﬂmé%anpl e, it

i S reasona I RSN f ine with an
i sol euci nemorﬂuélﬁ?ﬁeﬁgﬁgghr?h 2@%&%@1&%&%&@%%5 tcggmat el ciré ﬁ? %e with a
serinel5or ghitaiing, Icaﬂ’tem*emmeﬂmmnaftmwnaﬂhﬂﬁ}dmphﬂwaﬂwoadcm Hzﬁllld@lct ural ly

related a ]

properties %ﬁ t’h% }’Xgine,l #ﬁ&a@%@%@dﬁ@gﬁgﬁ%ﬁg ‘?‘39’ %&feh%n?gp acerrent does
not i nvol véremirgnilihe hpdrophobid arhmmacidsfindwdsvadanines ¢ wsteinelWeleknare, nciasi no aci d
change res S . ept |

assaying t eGEhéonéJgel henyﬁfaHn\% b} %&ﬁ]&)’l Silhglg]gi J’Md“el?:a(\)/atg h\%@lﬂle@ﬁﬁsa s aze
descri bed mmdeamls inchede &) snnnEamguheamhﬁxemhlamab tgsaliphatiztitydivag fmlyofu)BO

i mmunog}.obul in _nol e s.can b [ i az tdi nary skill
in theggrtaSpaﬁlglnFerﬁi;gﬂagamﬁ?eng-}m c?etgg%égx 0‘? wﬁ?’mﬁéf@f?gﬁnﬁ@%t@m& anal ogs
occur neaz idnocinadimd issisucide, which are the aliphatic famﬂy, and (iv) phenylalamne tryptophan,

and tyrosine, which are the aromatic family. For example, it is reasonable to expect that .
an isolated replacement of a leucine with an isoleucine or valine, an aspartate with a
glutamate, a threonine with a serine, or a similar replacement of an amino acid with a

25  structurally related amino acid will ﬁot have a major effect on the binding or properties 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

30 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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36 WD 20051118635 PCT/uS2005/019922 functional domains. Structural and
functional domains can be identified by conparison of the nucleotide
and/ or am no acid sequence data to public or proprietary sequence

dat abases.wgrﬁtﬁsﬁrl%lggy, conput eri zed conpari son nmet hodsp@fgsdeRodhp | dentify
sequence notifs or predicted protein conformati on domains that occur in

ot her proteins of known 5 structure and/or function. Methods to identify
protei n sequences that fold into a known three-dinmensional structure are

known. Bow:e ¢ _SC - 164 - Th : reqoi ng exanpl es
denonstr a\tA%ﬁf tﬁ%ntaﬁltl%r%aﬁs. %M%ﬂdﬁfﬁnﬁtﬁéﬁﬁ %nag%ﬁ&r?beec] g%ﬁlﬂgéeg}é%gﬁ%?g%n notifs
and st ruct ofthé medeotide amd/orcindnd &vat seqeanpchdataipguiblioodedpretars saquadtcar al  and
functi onal omai ns . n .accordance, with.the i.nvention., 10 Preferred am no
Lot d Supat faERe Erofab Py Rip Rt St oR SuriE Bl 88 p Minfh e e

pr ot eol ysi motifsd} predittederateiacoffombitioh dymabias thai atadr i0 Dthel @dteis b€kndwandi ng
affinity for formpn rotejn.c l.exes, (4) alter hindi affinities, and
(4) confer StB’rCt”l%ﬂ}dI{‘% fB‘%‘fB’i" %ﬂ’?&%é@ﬁgﬁ‘i%&ﬁ?ﬂﬁq@ﬂﬁé?Tabf?écp‘%b(} LM s of
such anal oggee-divashsiinl StaRdturd ik WalRvV Bdvael§r al MBHdALDS530T6441 Y UERGEhet her t han

the naturally-occurring peptide sequence._ For exanple, 15 single or
mul tipl e affregemgcxamplghdsmansirats that thpseof gill i the ag sabrepommizs §eaiisso aci d

subst it ut i QR B YR ARYEfokRatloR thAcYhAY BY ds¥d 1ieBHE Sthidirsl AAY BRERonAPT ef er ably
in the portion of the pol ytﬁeptl de out'side the domain(s) formng

i nt er nol ecémgingigneesdance i thsrimvepyeni ve ami no acid substitution shoul d not
substagyial |y chiapgeq mﬁlo%mﬁ%etmbns %@ﬁfo@&&ﬁi&h:ﬂj&éug@%usrc&ﬁibﬁﬂ%?d“ sequence

(e.g., a replacenent amno acid should not tend to 2 reak a helix that

occurs in pieteoysise(@) reduen suprsptibility telpxidaiion, @1 witar binding s ftaity Jerclonming y
structure 3 | ; ,@@{3}3 of

art-r ecogn#@gegp %Jﬁ}%%%ﬁ%ﬁé@?@é@gﬁ@@ﬂ%@ﬁ@?ﬁlﬁ%ﬁr?/r str c'ltt%?es are descri bed
i n Prot ei nphys8beheutical esfuactibnipirepericaof sueh aralogsl d@alogy eingbdlesie, vations, W H.
Freeman an ) ; . i r i ructure
(C bBr ande%uﬁrg%? Q)éei%%{gég,{)ﬁ%é gm(' H%ﬁ‘?f‘%“%‘& Jﬁg'%rf-llﬂg H%lgggefgaﬁgwﬁﬁfgérx%n LY.

(1991) )5 asidgld bomnltipte aptin@bcid Nbstimeors HrreObly baStyativa reinpecith " pol ypept i de
fragnent”

as used herein refer YRS {i J..N
t erm nal aﬁ%ﬁ %P ﬁ%nasi]ﬁlg%g?%&emmr@ I%ic?}’er%i lé{glgl(:)n, [%Jgte&{?v%%?@etf%%ﬁy%? ﬁ%;rl]rtllagarri no
acid sequefibepolgpaptidadutsidd the dombie(sg formegpoachalgulpositactnh i n t he
natural | y-occurring sequence .deduce for, ex I froma full [ength cDNA
sequence. ﬁnﬁ%mc%“}l%q?céﬁﬂgfp@?% Sa?lﬂgﬁc’tls %sg%n?igi,? Y gi,an%e oF ° L’é?%i no acids
| ong, pr ef eiapdeleyiatics of dAntpaiohit suenoe @y dreplacegiennamieo agid elfoatdaivit yendto | east 20
amno %8 ! dgre!a]? .'? ﬂélix"{ﬁz'i{%lcclnx-s %tthtl. ](Jaa?esntt s%gel%g] or}cc)lis%:ﬂt gﬁw}l' t%]i%’of g&:gn a\rla(? n

structure that characterizes the parent sequence). Examples of art-recognized polypeptide

secondary and tertiary structures are described in Proteins, Structures and Molecular

Principles (Creighton, Ed., W. H. Freeman and Company, New York (1984));

Introduction to Protein Structure (C. Branden and J. Tooze, eds., Garland Publishing,
25 New York, N.Y. (1991)); and Thornton et at. Nature 354:105 (1991).

The term "polypeptide fragment" as used herein refers to a polypeptide that has an
amino terminal and/or carboxy-terminal deletion, but where the remaining amino acid
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

30 least5, 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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37 WD 2005/118635 PCT/ US2005/ 019922 nore preferably at.least 70 am no
acids long. The term "anal og" as used herein refers to polypeptides which
are conprised of a segnment of at |east 25 am no acids that has substanti al

identity t@o%o&ﬁﬁ&é on of a deduced am no acid sequencep@ngsiioeddzhas at
| east one of the fsollovvi ng properties: (1) specific binding to CD3, under

suitable binding 5 conditions, (2) ability to block appropriate CD3

bi nding, or (3) ability to inhibit CD3- expressing cell growmh in vitro or
in vivo. Typi L gﬁ Anghgs i " ' m no acid
substituti %Iﬁfe%g‘lfﬂeré%%?ﬂcﬁ%gr el et 2)02'% \Tmﬁgﬁ%eég}e t_af‘géagﬁger\éﬁtrrl% %rt(gl ly-
occurri ng peypeptides whivharogsninsed ofd degment of attledst2icamino acidd that lasi ds | ong,

preferably at |east 50 am ngo acids .l o or |lo [, an oft e as |long
et urt  rRitat ey P bR f St eapd Ao e f el A8 T R 0% o o
comonl y uaﬁacb;‘jtht fbhtﬁwiﬁ@pfop&d&u(i)cs@t}ciﬁmm'hlggo(2133,rmndzrrsm|tﬁbl' 'haiﬁndih@us Wi ]E h
propertjes a 0 s.to those of th te peptide. These es of non-
pept i deg co ngﬁéﬂ”{h& W@EOG?C&BE?P‘&% hﬁg@ﬂ%&g’ gro(g ) abdlgtb’tt? H’g’rsﬁ‘tréi{ cs".
Fauchere, gkpresAgY cellFroMthRe $itrolde i Bivé. 1 9HAdaliy feigpepidecinkiogd dhintpgies a TI NS p. 392
(1985); and Evans et al. 15 J, lveg. %‘B,e_m 30: 1229 987). Such conpounds
are of t en eREFEVHENEamigeragidsybstitatipn fer addilion ot delstioBlwip resRest torthérpdel i ng.

Pepti de m fRihER obfdtingdeueiics. UShals @l typicalyiid @ leabt®0 dnliey ARfUbdgcal |y usef ul
pepti des nmay be used to produce an eqw val ent therapeutic or__prophylactic
ef fect. Gepréferblyat Igast0iamung arids leng ofrlengsy prdeanofien Pe a5 lnng a2 frb-lepghnr adi gm

pol ypep§ i d@at&ja-l)e-oecuﬁ’hﬁ%}ﬂ? j.de that has a biochem cal property or

phar macol ogi caﬂ 20 activity), such as human antibody, but have one or nore
pepti de | i nkage¥pign angleas arg commenkydeefl inghephammpresyicabipiusty agngn-gwtidhe group
consi stingy9f i3 Dhiatocoustbivise of thetdar l%'gt'd T -deGbs. and trans),
- - COCHZ2- - ,%?’&f’é’gg?‘%ﬁ%f@&zs&?f’_ by et ho _sl t:'./\/ellﬁ%%%vsvn [ nét he art.

Syst emat i cpeptidscampeundare ddrmed Epcpridempinectigs anSpepbideminestios]. Feenhstenbus sequence
with a D apj i . : ' R&Y. 25
sine)  mnoRERE 1528 (R8T TR0 Mg riifher TR ¥SHE QoSS A0k o

const r & nel Ml Cheta30: 183%H1983). rigch conpryiadssars ofadexelopedovittethe gidof ant i al | y

nthe. art oGP SEAMEIAS e PAYBORR, e ACRBIAL RN ) |07 "o
exanpl e, btheagelitiogjlyi usefal peptidesysaychensed yiratines arcequirtalest thérapdudic ot ng
| nt T amol eoulBdlid dhelds I8 DLAIES i koEY b s fonleify ARRL 6% pardfi O
polypeptide (i.e., a polypeptide that has a biochemical property or pharmacological
20  activity), such as human antibody, but have one or more peptide linkages optionally
replaced by a linkage selected from the group consisting of: - CH;NH--, —CH;S-, --CH,-
CH;--, --CH=CH--(cis and trans), --COCH;--, CH(OH)CH>--, and -CH,SO--, by
methods well known in the art. Systematic substitution of one or more amino acids of a
consensus sequence with a D-amino acid of the same type (e.g., D-lysine in place of L-
25  lysine) may be used to generate more stable peptides. In addition, constrained peptides
comprising a consensus sequence or a substantially identical consensus sequence
variation may be generated by methods known 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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The term "agent" is used herein to denote a chem cal conmpound, a m xture of
chem cal conpounds, a biol ogi cal macronol ecul e, or an extract nade from
biological mterials. As used herein, the terns "label"™ or "label ed"
refers to | ion of a 5 detectable marker, e.d.pcP¥sbidh@sorr ation of
a radi ol ab{e‘;lbgzgﬁég%('ﬁ% acid or attachnment to a pol ypeptfd@yo? @lﬁ%ti nyl

noi eti es that can be detected by nmarked avidin (e.g., streptavidin
containing a fluorescent nmarker or enzymatic activity that can be detected
by optical or loripetric nmeihods). . . In cegrtai i tions, the |abel or
mar ker can al so‘f‘@eete SELBe it &hﬁ%h %cﬁlgter?ézgj %1% g“"o%“&’?'g af f“ﬁ’suﬁ&?ypepti des
and gl ycopehingicdl sorap@inks) @ bivldgical hacambleavld, of Gn extyachmadesfesin biclapiqal es of

| abel s for olr%g eptides include, but are not Iimted to, the follow ng:

r adi oi sot oﬂg‘g‘? *radi onuclides (e.g., 3H "4C '5N, 35S 90Y, 99Tc "In 1251 >
'3'1) fluorescepkudeaineletn, (e t&@ms "fabdl" 6: "labedardfdeto ih@rpdiaiindg aphosphor s) ,
enzymatic | abels (e.g, hgrseradi sh peroxj dase - gal act osi dase,

| uci f er ase deiaHRRF MAKC DRSS BHHFQ?QFE‘PO“ Eﬁ% PEPE’F%@'E‘B%@F‘%W%‘PW“@? 8ups,

pr edet er m pedpRAlY BERbIMEmERIPRATah BE GBS, )kl abRiiS BRSO NERpMMviEigPOr t er
(e.g., leucine zipper pair sequences, binding sites for secondary

ant i bodi es Soneiniag aEiupesssat BAkeN of EnzyBjstie Gﬁé’“ﬂ’g@éﬁﬂ herletested br aptisal ofent s,

| abel's ar e q,afitAnR g HoMs)S PAGRRinAIIRIIAE, tNhbA 45 mbBAASIsh e RGP0 ent i al
steric hi n&rance. The term "pharnmaceutical agent or drug” as used herein

refers to ¥aobeamebadseblapdingpobpeptidsnpssisalyqopreteingrapknovarinthediticdindg a desired
Lher apgyt ! naS'ub B, HRaApIB! ARSI B4R o2t b2 bt BALSB! e X DY

chem stry te rein are used accordin to convention usage in the art,
as exenpl i folleovidgy raficasokdpes envadiohyclifisde.go s VC.O0fN.Cife MYe AT T Mms ™, Par ker, S.,
Ed:, MG j i . . T i . L& agent”
is used he?aé\?#h‘{oges?eg? gpé:l% gen%g%ﬁteﬁl(h% ﬁ%@:ﬁé@%ﬂ?ﬁg%&@gﬂq %%F I §naug%%lg%er ty of

i nhi bi ti ng(ag.dereruismpatoxvlasey peglactesidon, lofifcrasaadplissphasphatastiinman,
particul arly a. nmalignant 0, eS| . [.CI O sarcong,
orphona. Sherh s Modnb S ofEanerEl o B B5ybet bR Ry g7 Crer 1
of ant ilieopécanddry repgitert(sg., Recinszippdn prie synencsy bikizugtsited foy sepondaty neans an

obj ect specigs . st redo nant .species.present (i.e. .. on a nolar basis
" TS hor o A R R e R G eslincRe 1 B
conposi t i oajtachedibly spacd amaddfwadosiaptians redhdepopuntialfsiceid hindeaite.oTheitermas 39 WO

2005/ 11863 5ph|:::1gnrz/1c]ét1_t§;2apaog5e{1toojf s()hg'uzg2 as used herein refers to a chemical compound or

composition capable of inducing a desired therapeutic effect when properly administered
20 to apatient.
Other chemisiry terms herein are used according to conventional usage in the art,
- as exemplified by The McGraw-Hill Dictionary of Chemical Terms (Parker, S., Ed:,
McGraw-Hill, San Francisco (1985)). _
The term "antineoplastic agent” is used herein to refer to agents tha't have the
25  functional property of inhibiting a development or progression of a neoplasm in a human,
particularly a malignant (cancerous) lesion, such as a carcinoma, sarcoma, lymphoma, or
leukemia. Inhibition 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

30 species in the composition), and preferably a substantially purified fraction is a
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conposition wherein the object species conprises at |east about 50 percent
(on a nmolar basis) of all macronol ecul ar species present. Cenerally, a
substantially pure conposition will conprise nore than about 80 percent of
al | macronyg) (p%gg 6gpem es present in the conposition, pePySopiRbasably nore
5 than about 5 % 95% and 99% Most preferably, the object species is
purified to essentl al honogeneity (contam nant species cannot be detected
in the conposition by conventional detection nethods) mherein t he
conpositiop n sen spgci es. The
term pati ent Iﬁ OSﬁpgé‘%segeﬁutﬁea#’Jgéﬁ %‘gets&aflﬁﬁ&gllﬁe F%’%E’ {s)mef%ﬂ nP it i bodi es
and Humani hms)oﬁaIMaMolboﬂmpemslpu@BB antl body IS generat ed for exanpl e,

by i muni zi ng X& ic mce. capabl e apin antlbodl es
(see Exanple 1) %&gﬁ%ﬁ%@%ﬁ 658‘619051 10'“6' 8?“ amoﬁ%lila“é"ﬁ(g'ﬁgp

conv elr tin )gp&%nlt ngﬁxﬁihdromcmtspém&d)prqaémduﬂedoﬂﬁyosﬁtmnt 1381‘&5;13&%313/ Iﬂiﬁiﬂé? ( see
Exanp e 2 tern 0 CD3 S deve e 5 for
exanpl e’ umaﬂﬁb%ﬁ &p%é‘ya?fgqgr(&gﬁbffﬁ%n aglgft‘g%B%F§§p@éﬁﬁf Yifisd i%nl y hurman
SEqUENCES. esakiftial AdHRAGHA SorddrBini spected aiMot e ddfRtedlif the RoMipositiod bY092/ 01047
and U. S. Pat. No. 6,521,404, which are hereby incorporated by reference.

In this apgttysetipnaldetectionmethpds) Faprein; tht eampogfiop repsistscatrial gt A sialsm pai rs
of 1ight apf.RRRKYuE GEASs. are screened using natural or reconbi nant source
of CD3 or fragments thereof. 20 This invention includes nmethods to produce
a huCD3 anti bod'yhﬂyﬂlapﬁiﬁébéﬁgdes\hh@%w\&Eeﬂlnélé(ﬁlbm‘ﬁ% step of the process

i ncl udes i nmuni zi ng a transgenl c, non- hurran ani mal with human CD3 protein.
Sone of0the endk Blanizatic Angibodieshai n | oci of this
xenogeni ¢ non- human_ani el have been dlsabled and are incapable of the
rearrangenent r&d4ufPdaniibodyisasperpted.daneamplie BYITBUIHAR HEGEBHURICAS i n
response t Qapgﬁle%@d%idpﬂl‘%rfull}l th?aﬂ%ﬁl&daibs (e Bx8@fte 19N&n mmli‘?ﬁi{%o&)h ain

| ocus and at | east one humndn i ght chain | ocus have been stably

t ransf ect et geperated.Her examplg) by Cpﬁwtmg # leMsuuihcb3 patitedy pdnsedibyer ed anti gen,
the hurman hgssagmﬁ@%ﬁme% éxemareeyl ARcHANRE, aaﬁq%eﬁsamm%umw 4e regions

i mmunospecifi € for the antigen.  Upon i nmmini zation, therefore
xenonoliSe fareuuniee uBing phiss-display methodensing untibodinyerntriningemin oy | | ns. 30 A

vari ety of skBERL SRR afGatEl s oRMBol it REwdels P TWOAgg) R gnogen ¢

non- human a exa see U No. 6,075,181 an
6, 150, 584. PByNoni;SZ14®4m1@®@5h@_@&6®501?®ﬂeﬂ19$2¢f@1’§n®1919@25 aPProach a

combinatorial library of phage carrying random pairs of light and heavy chains are

BB | ERD S AR H

screened using natural or recombinant source of CD3 or fragments thereof.

20 This invention includes methods to produce a huCD3 antibody by a process
wherein at lcast one step of the process includes immunizing a transgenic, non-human
animal with h;.lman CD3 protein. Some of the endogenous heavy and/or kappa light
chain loci of this xenogenic non-human animal have been disabled and are incapable of
the rearrangement required to generate genes encoding immunoglobulins in response to

25 an anﬁgen.' 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.

30 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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strategy, the xenogeneic (human) heavy and |ight chain i nmunogl obulin genes
are introduced into the host germline (e.g., spermor oocytes) and, in
separate steps, the corresponding host genes are rendered non-functional
by inactivatj Hﬁ)ﬂﬁd ;09 honol ogous recomnbi nation. HumanpREaYMeAiIsht i ght

chai n i munogl o I'n genes are reconstructed in 5 an appropriate eukaryotic
or prokaryotic mcroorganism and the resulting DNA fragnents are

i ntroduced into the appropriate host, for exarrpl e, the pronuclei of
fertilized MOUSe 00cyt es onj atlon of the
endogenous &> OF KHS é%rbell @l‘f“a"ﬁqﬁey ﬁhﬂ' ﬁ‘%mﬂﬁlgygl?&l% &E'Ca % sruption of
t he appr ophmaﬂxﬁ:e&l o the hostipenmlingeigs spmmmbcgaes)amd imsepivaetels@ps, tioel | s,

particul a enbr c stemcells or ronucl.ei .of. fertiliz d nouse

ocyt os.  THTBTGER Frue s ebir e TS0 B ites o Fhhe hfoketBe; on o
del etion i fecbédBinktding Slunla@bUsuy 2Bl h@@cﬁhh@ﬁni%tbélbbthhlgendsafegeéonktﬁﬁ:tbﬁ in
acconpanied by insertion . into the |ocus, e, ert a selectable
mar ker . 3 | n@ HWTQPEALS egkanioHs o BrAkaryous E‘Fﬁr?:‘gg?“ésg“ @Hﬁl%&rﬁ"s& t’&ﬁ s are

gener at ed whlhhdhPdr8intteahcsd thtd el xbpxﬁert@msk er exafhblel @6 proathiEepRbliRem cel | s
and are capable of transmtting t enetic nodi FI cations through 15 the
germ |l ine. WWFW%@WS@W@% g’r‘f?‘i“@&ﬂ’é@ﬁmﬁ%ﬁe’l‘ﬁ?ﬁh‘?ﬁégl obulin loci to
strains mu%agg,ghwﬂcﬁg aaﬂa@aspeaygetémgmmdn ofmeergm RhERIcSpyvhose ant i body

productlon 1S xenogenei c, % In an a ternatlve Strategy,
at | east pbtamlogmlsmcomh@amﬁhﬂ@aw arpamculgﬂy eghgfonic stem qeHgiogl obul i n | oci

are us?g t roF&cﬁél%??crﬁ'i{en%{oluge egofl{ n%rggﬂgﬁlhﬁﬂl (alefalel 11?;% Ldudfiainogl obul i n

| oci I econpl nat IO In e onic stemce IS results in
si mul taneoqéa ieslan:tm dedetion m @mehrgeémca%@néﬂtumfmmﬂnmwéqwmsccpmwI obul i n.

This is ‘s’é’}*ﬁg ﬁY hQ?oeﬂ?Q%é?r} eRf&n%EaSéTéc'Eﬁaﬁébﬁ?:g&'t ﬂﬂhﬁcds@of“@ﬁtfrpmhé‘e

enbr yoni c s emce can contri ermlines. For
exanpl e, astBueelld, clulhmneamimats amgmas@éwhliuhmmdmﬂufﬂaﬂfamihbmmeé rem)ved

25 from the enogeni ¢ human i
vari ous ne?‘ﬁgﬁgm ﬁ@wﬁ dharec Famsgtr}gﬁé% rh?i "%o(aﬂicgtgoq‘gerl d d| rectly
fromthe bieedmofind MTae antingpdf hosts wﬁmomddycnnll‘mmdnummn@obuhndﬂcum slxgmbut not

oot ot i RS B Wil RS vl O GRS i o (o

produce | akgmgentid, g Almyn. appl i cabl e quantities of huCD3 anti body.

Al ternatively, gene 30 encodin i..nmu | .obul ins w n nor e
human vari abl e ﬁ’@@iaﬁﬁ?atévﬁﬁﬁﬁtggbf’ %V@P%o%%Qg%%W aﬂagg@lcf‘?lgrl ng cell
type, incl yginlighgibulinici 4r& téedit6 toplhct direttly Mk cdResHONGIAd dI6gMmous

PeTl US%OOS{rgI]ﬁ?u?ozg%obuhn loci by homologous recombination in embryonic stem cells. This results

in simultaneous inactivation and replacement of the endogenous immunoglobulin. This is
followed by the generation of chimeric animals in which the embryonic stem cell-derived
cells can contribute to the germ lines.
For example, a B cell clone that expresses human anti-CD3 antibody is removed
25  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 huCD3 antibody. Alternatively, genes
30 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
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manmal i an cell culture system in order to obtain the antibodies directly
or individual chains thereof, conposed of single chain F~ nolecules. In
addition, the entire set of fully human anti-CD3 anti bodi es generated by

t he xenogﬁ,glzﬁ%m{k shuman ani nal may be screened to i depdyfdsefAgeestiCh cl one
with the 5 optimal characteristics. Such characteristics include, for
exanpl e, binding affinity to the human CD3 protein, stability of the
interaction as well as the isotype of the fully human anti-CD3 antibody.

A ones fronn?ar.tnnahgnnt It CLellh.frgE 8| (i,lﬂ o&l@lyt% oHAﬁnﬂ'? irbgﬁiie ﬂ?ercgg&eﬁlha d §° then are
used as a sour nuc € 'sequences enco sired variabl e

regi ons, fdmumﬁhmﬁdmymnmumdmﬁmamﬁmhmnBvg@heﬂate antlbodles with the-se

characteristic ernativ 105 L USiNg co nt.i onal
reconbi nant or Slf‘ragﬁgﬁré THESK ﬁ?ﬁﬁié%hu efnée% O‘gl?sr%f’%rﬁ{}gﬁéi’w
denonstr at ﬁﬁmg@u@mqeman@nml ifay e nezeaned tmd@ft:fyt bree siith done weinhbbuseTM
strains_as published | ¢S 7:13-21

(1994) .3 Th?@‘%ﬁ?ad%%wsﬁ? %Hé‘? ﬂEfaCEﬁ%‘é%n i egﬁqae’&a}pﬁ’%ﬁgﬁﬁ a%‘JH“tlYJt%‘he Pat ent

Applicati Oﬁhmmmﬁbrohﬂﬁ stabilibAGah OBkractibn &0vel PRUIRY otips of HRPRIy Burh&:10, 515,
filed Novenmber 8, 1990, 15 Q7/919, 297, fi |(§d July 24, 1992, 07/ 922, 649,

filed Jul yaISECDiggﬂ’Odﬁql%‘EFsé@Fb@i enifyg set pyhf dla‘“?\fQF desired chagrpteristigs/thepy 848,

filed Augugt ugefl ash38itce Mu@l%éﬁcﬂe%‘équeﬁbés%ﬂc gtﬁe dRired-APble réldn3 By 279, filed
January 20, 1995, 08/430, 938, April 27, 08/ 464,584, filed June 5,

1995, 08/ 4@mth5t82ammlat@e t) gepsTate anfibodies witl these qmactwmfédnyhﬁaatye cglhos,

08/ 4621(2 H mjgbdﬁﬁnﬁonal%’e%émbﬁn%%%@f chic febifighedune 5, 1995,
08/ 486 une 5, 1995, 08/486,859, 20 filed June 5,

1995, 08/ 462, 513Ih1$ ganenal SratrEyvas sigggnstr@ml inenrgion pith genegatiop lgthe first 1996, and

08/ 759, 6ZRE?Jﬂiél@%iuggg@'g%u%sheﬁ%?@9@1”%%&3 nﬁ’ﬁ&ﬁﬁﬁ etfbs 703,963,

6, 150, 584, _ 181, and 39, 598 Japanese Patent Nos. 3
068 180 B2(1994)0aRis5@proa@dpis frthgr @S@G@dwdmea@b@lléSsEﬁtmﬁdeIzcamn aI Nat ur e

%362538435 ﬁggé%%‘éégg%l)ﬁsl%r% 29@5?@%@%}‘1&??@3@&%& 151 D, grant
gzﬁ)glzgggd 01’1’%}9292 ik 9@y 24M2M9%M9,|M?m3%@?92: ﬁgﬂlo&fliBNBOl ﬁléggt Con e
WO 96/ 3a08Eh] (0 0811485, e é‘ig?‘éfﬂggﬁx@%ja%%@kgﬁﬁ B84, une 11,
1998, WO wsmﬁlepuhi'}lmgmdlﬂ%cw 938 ARCDDY, 1995, A8y464,584; Aletlijwes appr oach
oLher s nave WL ! sk s, A oS uos BTNl ble 1990 dBiddssf PP 0ach.

an exogeno nrough” Uhe™ NEY Tsi o 0 pi'ece
(i ndi vi dualmlgél,‘lB%\)S ms/wﬁ,sstagﬁlbgmmdumﬂmﬁ g5efiled JunbiSe1 9%, QRME88590Ne OF

more Dy, 42500 1800 dd G651, HRaG0R! £ 1955 68/724,752, filed October 2, 1996, and

08/759, 620, filed December 3, 1996 and U.S. Patent Nos. 6,162,963, 6,150,584, 6,
114,598, 6,075,181, and 5,939,598 and Japanese Patent Nos. 3 068 180 B2, 3 068 506
B2, and 3 068 507 B2. See also Mendez et al. Nature Genetics 15:146-156 (1997) and
Green and Jakobovits J. Exp. Med.: 188:483-495 (1998). See also European Patent No.,

25 EP 0463 151 Bl, grant published June 12, 1996, International Patent Application No.,
WO 94/02602, published February 3, 1994, International 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

30 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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genes, one or nore JH genes, a nu constant region, and a second constant
region (preferably a ganma constant region) are fornmed into a construct
for insertion into an animal. This approach is described in U S. Patent
No. 5, 545, @@agglggg ani et al. and U S. Patent Nos. Spods2830100% 625, 825,
5,625, 126, "5, 633, 425, 5,661,016, 5,770,429, 5 5,789, 650, 5, 814, 318, 5. 877,
397, 5,874,299, and 6, 255,458 each to Lonberg and Kay, U S. Patent No.
5,591,669 and 6,023.010 to Krinpenfort and Berns, U S. Patent Nos. 5,

O, 305, pd kbt Bt R S RBEE, ia hopa B Bt N

Appl i cat i opr&etablyla gmsna OFILEBT dggiat are Hineddntdagasstru@dor ihSBon iBE/a75, 962,

Fi10q ver cRm: Tpbsoath gRattyeting) b R RETIS e do Sy iy 17

Decenber 1Batert DGi3, 5 %430535 aZ51825% 562312086 j6B3.285, 5,689,816, 533/70,989, 762 filed July

5 10030 APIE 8305318 Pl A b OB o 03, S 8100 LETE MIARA. her ch O,

1994. See ®lS QatelN® PSaD,66R4EIE,029001000 B4tpoiridrt Bnd Bei e85 EikdnONad. sPat ent

Appl i cati on 92/ 22645 92/ 22647 V\092/22670 VO
93/ 12227, %Ng’}/ 6"8623/%51 g%ﬁé%é% s PSP atehNo7 p.1643863 tofehpi o

98/ 24884 a&dnbhrﬁ aﬂaa‘seﬁnmha:hbmtenﬁuaﬁél U1§ 5>ate§egp§11¢ﬁﬁ&imn1m$@07/97@74& 1992,
Chen et a! Lonberg et aI

(1994), Tal}leénA“éBSt&P 199? f’géﬂ? 96%prféledrﬁ'a$qs1%‘m1%?%07’81Q%7§9§5€d Depgmhelii | d et at,

(1996) 10 201 A1 980 \veR69.868, BledMSch 8 1l99E l@ﬁ/g@@ nspam Tufic 131619@@*7@96 ¥ooM th
whi ch construct S i ncl Ual n& Ortl ons of L&? Oocus can ugel’lel’ at ed and

i nt r oducedfiledDscemernp.d 992 fﬁ#éﬂ%brﬁi@fbm;ﬁl 2ﬁo £08/096, 7§29ﬁiiﬁ=d1
di sadvant ageyz0fg/i §5e3071 ﬁ!eh%Uén@e?%O@@ﬁ' ds&nélhﬁb ﬁle!i be&émw 19b§‘SUf ficient

diversity is Introduced roug i ncl usi on of numbers of V, D,
3,

and J gene88/1656R9%fled D@@ﬂﬂphﬁbll slﬁéa Qﬁ&ﬂﬁﬂébrﬁé@rl\ﬁanct» 95L9¢9ﬁ045'te als9i s concern.
ocell 25 BEYGLARIRANG 58S B hhidih AU Palk &gﬂ]ig%@%% Wopsheas! hr ough

use of the ocus approach appear stunte researc
sur r oubdi nYWQ@ %ZWSWQ%/MNW&W%?O %ﬁ@ﬁ@ﬂmmﬁé@%@i Wért ed t owards

the i ntr odbbid o dHASs RILIITPREs Lland U0 b AA {1 RIS, ©_achi eve

greater diversity a reconstitute the i mune repertoire of
t he ani mal §,98143 5\ 2008 Tagle88 dPCIINRLNOL: 01,9922, Tudillon ar /a3 9%, €boi et

denmonstr at p 155‘? Lgﬁﬁ‘é%%%zo ggjé) lf?ly emn’o(ls%r?gla%gﬁj&g Fr"ge{:lﬁgs whi ch, through

m crocel | u‘5| on Fo hosones,
Fishwild et al., {1996).
20 An advantage of the minilocus approach is the rapidity with which constructs

including portions of the Ig locus can be generated and introduced into animals.

- Commensurately, however, a significant disadvantage of the minilocus approach-is that,
in theory, insufficient diversity is introduced through the inclusion of small numbers of
V, D, and J genes. Indeed, the published work appears to support this concern. B-cell

25  development and antibody production of animals produced through use of the minilocus

'approach appear stunted. Therefore, research surrounding the present invention has
consistently been directed towards 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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have been introduced. See European Patent Application Nos. 773 288 and 843
961. Human anti-nouse anti body (HAMA) responses have led the industry to
prepare 5 chimeric or otherw se humani zed anti bodies. Wiile chineric

ant i bodi es‘alba2 man constant region and a inmmune y, ,t@z%se,l;gegl on, it
i S expecte a{ cﬁggt ain human anti- chineric antibody (Zaf responses

wi Il be observed, particularly in chronic or nulti- dose utlllzations of
the anti body. Thus, it would be desirable to provide fully hunman

ant i bodi es agai in or r fects of HAMA
ant | odi o5 2921 @51 Rl P iR PAIGELARAR i BG5S
I mrunogeni &hicl, thiough sdcrecil ni, flagethieoes afcﬂmmmmas ooentaeichroinssley,
t echni gues u3|hn ;Qll ) Cﬁfiﬂix? 1e 11:1) W #I 7 &G4 t9f t hat nurine
anti bodi esh®#®b: §%l’i“8§ g‘i ‘?"1’3%% t‘?ﬁ@@? QUYL 0?32 %gﬁ?ﬁ geg g primatized
using techni qUEEuMﬁHntﬂ‘tﬂ@WﬂahtﬁboH?ﬁ-IAMA)r@@ensesgav,eIéﬁ'tﬂéﬁrduﬁ@doﬂﬂdiaéﬂes | munol

15 Today 14:43 46 (1993) and Wight et Revi.e iin | nmunol .
12125. 168 fhi ehingos or otherwisg humppiged a&f""?%‘e%@{e W%@% 15§ daYsAhgRAn

r econbi nantq M ek Rhdly BEmbrR vaHRNE toltheit istdrBectddlthat Ghiain Mi#dan dhtjnge domai ns,

and/or the framework domain with the correspondl n human sequence (See V\D
92102190 aflkimerisantibadeHARS)responsey il hg obseryed grrtigyhrly an chgopje opmultis 693 792,

5, 714,350, 480 ditd, OFR) b THRS V54 5F absha9 D3R fill g UGt T on Of

chi-meric i mmunogl obul i n nes Is known in the art (Liu et at P.N A 'S.
84: 3439 (1@8ib)odmegamst Gﬁgum@nder t9 3PiapSpncemFEHR/ Y eﬁwwm&h’s% from a
hybr i ([:I)Eﬁa p%sp&_}sger cell producing the antibody and used to produce cDNA
The ¢ of "1 nterest nmay be anplified by the polynerase chain reaction
usi ng specific The predistiof of Btibehes witiosducsd 68BuUNcReGCitnig also e pddished

Al ternativel a ] br éggag i.sqal t he sequence of
i nterest. ﬂ‘?ﬁu Z%teodlueﬁgiessleg?eggm%gt %ﬁé rra Feelb%gbe:soﬁvgpﬁet he anti body is
t hen fused appredntahiﬂnaﬂnmsteanhbcﬂe&y io0 mtﬁ)edmeﬁomstheirnwcseemﬂwdmmatﬁmdmnan
const ant re ene und i a uences of
Prot ei ns oP 8?65"’“@‘2?{“ teLl %WI,“ E"ig ‘E‘eee[ﬁ e ar el(réﬁt?lrl\%m§% 2. Human
C regian g&*ﬁé@ lalids 46r(e9&ﬁ) hiyd Wrizht abl. é:nft rRﬁneImsmmhnmmmheinZSFlt@ @ape)ce of
i sotype w t he desired. 30 eff ct ons
conpl enent ll#‘f“ b%g%"ﬁmﬂ ?‘?X?‘?ﬁ?%“ﬁ“&%ﬁ %‘ﬁ? r%\]d‘g%fﬂm%'eels t%Tuﬁthute
cyt ot oxi ci the.CHPY, &fiE, Celd, mﬁgﬁdqmﬁ;nsaarﬂ/drg@framﬁg@c dmnhuh g@tf theEi t her of the
human 44 WD 2005/ 118635 PCTI u i t regions,
kappa or | SHEEROD Wﬁ%ﬂcéﬁﬁqgjﬂog#zaﬁﬁoaﬂ%ﬁgﬁ ﬁoﬁn??@ @’i s then
expressed By;8508Y,8N69NTA| 5,693, 19205,714,350, and 5,777,085). Also, the use of Ig cDNA
20  for construction of chimeric immunoglobulin genes is known in the art (Liu et al.
P.N.A.S. 84:3439 (1987) and J. Immunol. 139:3521 (1987)). mRNA is isolated from a
hybridoma or other cell producing the antibody and used to produce cDNA. The cDNA

of interest may be amplified by the polymerase chain reaction using specific primers

(U.S. Pat. Nos. 4,683, 195 and 4,683,202). Alternatively, a library is made and screened
25  toisolate the sequence of interest. The DNA sequence encoding the variable region of

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.LH. publication no. 91-3242. Human C region genes are

readily available from known clones. The choice of isotype will be guided by the desired
30 effecter functions, such as complement fixation, or activity in antibody-dependent

cellular cytotoxicity. Preferred isotypes are IgGl, IgG3 and IgG4. Either of the human
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Anti body fragnents, such as Fv, F(ab')2 and Fab nmay be prepared by cl eavage
of the intact protein, e.g., by protease or chem cal cleavage.
Alternatively, a truncated gene 5 is designed. For exanple, a chineric

gene e”COdhr'wz&%lfﬁﬂé's%i on of the F(ab')Z fragment woul d p@ghédes s sequences
e 0

encodi ng t mai n and hinge region of the H chain, followed by a
transl ational stop codon to yield the truncated nol ecule. Consensus
sequences of Hand L J regions may be used to design oligonucl eotides for

use as priegr o introduce f ul i.cl] j t i . the J.region for
10 subsequg%lfstc ?lﬁﬁ%lﬁ’«[:\ang?eg'\?nsrt’%gﬁ’pgr?rsagrgotr?%’nrﬁ@‘%om Sgdurr@% cweglgci %ur?l a%%zﬁgrent s. C
regi on cDNéntiboanishieenrmphieiscé tly bynventiomaldnetbodsed nut agenesis to place a

restriction sit t .t he anal ogous ifion.i,n t hunman, ,sequence.

Expr essi on vect @HE‘P%‘H %F%rﬁ&’?ﬁ?‘%iz%@ﬁm%h‘%gﬁﬁ?dtl‘é’é%eadéﬁ'ﬁ“\fed

?pi sones, | ft@ﬂ@kaét@fbtéih,l@ﬁg., v fRorBase Bt éiftbhliwbﬁliaﬂragé.sAMEal tfvhm a BORARE geri ]
unctionally conmplete human CH 15 or CL i nmunogl o in seqguence, Wt

appr opr{ at ¥ degigped: For awng’fee %&H@ﬁ@? BeNs cacpding 3(9?5?"%{%;55’“\%3‘6}2(}‘9@"9@1 sequence
can be easihMidiRGRIcRdA 3afeRepERbaig the! CHB d6ifail 8%d Kifigo reSiBh bfthba  usual |y
occurs between the sgl ice donor. site in the inserted J I’E?I on and the

splice acelkain dplloxied by gtapdeiiong stapeodemiqryiald tedmmeatedynelectiao at the splice

regions that 0CEMsensith tddlishcbd6F ENANIRINT gAY B3§ be RPRUYGE&QIN ation and
transcription termnation occur at 20 native chronpsonal sites downstream

of the codpligpnnelgotishes for Fhpeaspastte infrgducsupedit] restrietionisiesditorthgJ sggiopdired to

any strong | bs b hahad . \/ .
pr onot gé) f‘%%ﬁ@%ﬁgf%?é{ﬁ%@ sglfe?%\{%iﬁo. 3(252 m?sfg%l%rjt? Cé%llj%net?ﬁr’%ona Vi rus
LTR ( Gor mean letma¢difiqd by site Sirect@l rgmtagenesioRPlace agertiiation sitrcaf thaanilogouseukeni a
virus LTR Hgs%%%ﬁ?ﬂé%aﬁ% Lenceel | 41:885 (1985)). Also, as will be

, na g pr

appreci ate ve ohoters 25 and the |ike may be used. Further,
human anti bodi eExpessmntvediod ireindt phsmiishretrowipiess, ¥4 Cs B Y éemesd epiatrecs, t hr ough
di spl ay type, tec¢hnol agi es. incl udi i [ i Lspl ay,
retroviral g"ddtlthg ELP%y‘%‘ c‘?‘%‘%%‘se%ljr#é?mﬁ? S g?glﬁ%,\én%%%g tgt e %’%@%ﬁ%ﬁaﬁ%}s}’ %gﬁ's‘?r}\g

t echni gfies onEL limknovghotulin sdnperet witlagréphieterrestudtion sgesran kisearédes thatnnpe

P16t 5. 8 4 B S BB AL A0 BB 70 such
Pl uct hau PrAGIIYoAutichdan tkpRcedba8I/site ( the asemad J egiop had/the sftren ey and 45
WO 2005/ 115635 PCT/ US2005/019922 , Sm t Qm ne 73: 3%%- ?:31180 988) (phage
i Spl ay) , - SESPPT FEGSTOS 4 1A CEB9 SR PP PIos Eo DR
87: 6378- 638dh{nt{BOM)man UK 8€dns £ PolgdenMaiidn anddiafripdaatamiihatidh oté ke 1085
20  native chromosomal sites downstream of the coding regions. The resulting chimeric
antibody may be joined to any strong promoter, including retroviral LTRs, e.g., SV-40
early promoter, {Okayama et al. Mol. Cell. Bio. 3:280 (1983)), Rous sarcoma Virﬁs LTR
(Gorman et al. PN.A.S. 79:6777 (1982)), and moloney murine leukemia virus LTR
(Grosschedl et al. Cell 41:885 (1985)). Also, as will be appreciated, native Ig promoters
25  and the like may be used.
Further, human antibodies or antibodies from other species can be generated
through display type technologies, including, without limitation, phage display, refroviral
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
30 maturation, as such technigues 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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(1993), Hoganboomet al. Imunol. Reviews 130:43-68 (1992), Chiswell and
McCaf ferty TIBTECH, 10:80-8A (1992), and U.S. Patent No. 5,733,743. If

di splay 5 technol ogies are utilized to produce anti bodies that are not
human, sucf,AR ﬁgﬁgges can be hunanized as described pEf¥SeddidAg t hese
technl gues, anti Ies can be generated to CD3 expressing cells, CD3
itself, fornms of CD3, epitopes or peptides thereof, and expression
libraries thereto (See e.g., U S Patent No. 5, 703 057) which can
thereafterg Rﬁh%ﬁ@@% B3 (@68%2@1%@%1@;9 esdofirmd §7.0hR2 85 by 2y b&fdgscri bed

above. Design an neration era eutics In accordance wth the
pr esent |naleHN|ASﬁJ31h&763a7§e@8@lﬁiﬁ9ﬁ)3Ra@&elmd 119‘* Ackis Reggaréhgddi08s-108mt ar e

produced a rac eriz h esign of other
t her apeuti @%%@dgpﬁﬂ %omﬁtg‘g'on aﬁpi%fggsrlrgé thg C@m %p?m{jed. Such

nodal i t i esMcBaffeargy TIBTECH; 10808 A GIGQZ)aa:rid(ihS l%\acbmaﬂoe‘ij7333ﬁ143bdlﬁyspli}er apeutics,
such as_bi specific antibodies i nyn X|ns nd radi.ol abel.ed

t her apelt i Ef’ghnoé%q'\eéta’éet'f“&ﬁecg prodyes lbﬁiﬁ § ]im?‘um ach ?’"ﬁig?i{fﬁ cau be

parti cul ar hymaditedabackchised aboNd. Sense t her apeutl cs, and smal | nol ecul es. For
exanmpl e, in connection with bispecific t| bodi es, bi specific ang]hodies
can be gener at €¥ng Hhege tEbmMreS ?10511"?9%' r%ﬂ‘?fﬁ}ﬂ‘? @sc}g!?}@’?ﬂﬁfsﬁﬁgﬁe@péb? ficity
to CD3 and;isloidas of €03, ltapeﬁeppawdémh@edﬂ :ﬂldtelﬂﬁﬁess?drﬂltﬁb}ﬁﬂslﬂ@i’é@(t'eboget her,
(ii) a single antibod as qne chain specific to and a second

chai n spec#gi &3 Faignis %‘bér?@-”ﬁﬁﬁé@ﬁﬂécand?“ﬁﬁef be S&‘@P?‘f’gqséies%iﬁﬁ‘? #poxafarpody t hat

has spegi f hifelabitvili& LiBibadshovbe ot her nol ecul e. Such bispecific antibodies
can be generated using techniques that are well known for exanple, in

connection Wlthnégl HAGéderAtiopEsT Fther Th&@p@ficset al . | nmunol Met hods

4:72-81 (1994) g and Harrirs, supra, and in connection with
(iii) See e.g. mﬁ'&é’d&ﬂ'&@i‘ﬁﬁh &e pﬁéscntllﬂ\tentldn and@&é’&a&i’n thubiplty bf the 51-52 (1992).
In each case, the second specificity can be made to the eavy chai n

activati onmt@@éﬁf thatare prodygsd japd chaggctarien hearsipithrespret P8, By desisset ( see

e.g., Deogfibr @brapekflc &%&a]ﬁl%@@%)ohd MtifoPBhofcdefis Tacllitated/ 2 @hinkaliesal . Bl ood
90: 4485- 4492 (19 p7 Bi specific_antibodies prepared in accordance with

the f oaégom@gldwﬂmﬂémm@a aylvansed prtibodytherapeusion sprheas isneeifomtibadies,

particul ar %e@ﬂkh%@ & HerdpBics, gayention are
effective. Hm{'%&g%%%dﬁ%’%%%a@c&r%gzoﬁ 01992 Pnﬁ%gnr?gdgt | lc?ﬁ gvgm

i mrunot oxi Asrapieatriatsisylady inteshodies, priigerse Sigrapeutics and Smalmotrstleki ns ut ilizing
techni ques that gl ML |in KORBidn Wit KspEitic amffodfes Bispedfhit GhiltRdies can

be generated that comprise {i) two antibodies one with a specificity to CD3 and another
20  to a second molecule that are conjugated together, (ii) a single antibody that has one
chain specific to CD3 and a second chain specific to a second rn_glecule, or (iii) a single
chain antibody that has specificity to CD3 and the other molecule. Such bispecific
antibodies can be generated using techniques that are well known for example, in
connection with (i) and (ii) See e.g., Fanger et al. Immunol Methods 4:72-81 (1994) and
25  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 CD8Y (See e.g., Valerius et al. Blood 90:4485-4492 (1997)).
Bispecific antibodies prepared in accordance with the foregoing would be likely to kilt
30 cells expressing CD3, and particularly those cells in which the CD3 antibodies of the

invention are effective.
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| mmunol Today 14: 252 (1993). See also U S. Patent No. 5,194,594. In
connection with the preparation of radiol abeled anti bodi es, such nodified
anti bodi es can also be readily 5 prepared utilizing techniques that are

wel | knowngighobdas@st - See e.g., Junghans et al. in GCaRgaésdngsRs her apy
and Bi ot herapy 655-686 (2d edition, Chafner and Longo, eds., Lippincott

Raven (1996)). See also U S. Patent Nos. 4,681,581, 4,735, 210,
5,101, 827, 5,102,990 (RE 35,500), 5, 648,471, and 5,697,902. Each of

i munot oxi ns ang cohadhd Wlﬁﬂ@éﬁ&%@om%# b@?ndd.i | g%a%t%eki Il cells

expressing CD3, and particular e cells in ant i bodi es of
t he i nvent imynuaptexinsiitidiging veshniwesdlom awovdlldmowntimthe g, Jerveg.aVitama of

t her apeuti } { the utili j sdquct ural .i nformati on
rel ated toﬁﬁﬁégggé’nﬁ'%gg?@é)'t eégragsto Q-Séfﬁ"%"}aﬁ)ﬁg- %Lge‘" it ?‘B%&f‘eecgowl t he

i nvention dre pseparton ofyradiblabelpd amdibodies) saohimalifi¢dvatibpiestcac alpeipd regtitly can be
Phor apent i Rpee wiite Gt Rk R R B LebiS et POPY! 9
Bi ot echni qGascel Ghehddthetaly dnd BOatherapyossghasei2dbdidon, Ubdiné&2ind LodeopdRy (1985),
Pinall a et_at. Biotechni s 13:901-905 92 Bl ak d Litzi-Davis

Bi 0Conj ugalPPEG a‘f?.“giggq-%giév‘lzf ?c‘%é)s.' gf‘fﬁ%ﬁ%t %Qﬂéﬁaiaﬁaﬂ)% ol abel ed

nol ecul es S,aOI,&iﬁQIGEQ%Y(RE@B,Sd?, 816k8i471 ama15[E9 902 "B OF imrh#hofRHAGRH | ON Wi t h
peptidic noj ?ti es as djscussed_above in connection with antibodies.

Assumi ng t Fdtolabrled eastecyiss pgplddg likely & kil cplly sxpregsingCR3. ad gbrdalY ar i ant or

al ternape {osdBells i1 WHBSTH: Rddds BEL Wi chitbrdre Sis@ASE Process, it will also
be possible to design _gene and anti sense therapeutics thereto through

conventional t cIfAMEEESN withthe eesartiontof erapaitiopeptides, tipagh thertilisetient at i ng t he
function ops dhiBrral MASRRNGE LA th T35 kit daks %}et@%%hea% af an{inltié%&‘?s ent

invention facilitate design and use of functional assays related thereto.
A desi gn a4 inteptianypereenngef nepiidedibnaies.therrraybe péntides oon b sengmtaddhitn. det ai |

i n I nternaty LeAt : . Ja strategies
for gene t hornayed ARl opRrDLaglirlatthind U pebt ARt sty el = f " ene
t her apédit i eonnegtionivaihdiovighign edd/Biotephniaiss d? 4 £2-451(1893)r Boughteo PHAS

57505601 P0G ko R PSR Rl PG lyedo: I D) ((BOF BIAERAEY e g
of and conbitddiaxisiBinConjegatt CaEn:316-5§2 (W92 h drapmotoxins andsradiobibeldd scussed in
PCT] US2005) B FG8 g R piraael i Mo it find® b donnt ol SUf B o0 ol ccu o
and its i nneretiet dsalrsussid dboye eronnestion with sntibvdis.c Assanireahatithe CDhe present
I nvent b(? n, m%ié&ﬂe ?bst atfggn,%ﬂéﬂ alg%%bﬁcsé v%I-iant or alternate form) is functionally active in a ‘
disease process, it will also be possible to design gene and antisense therapeutics thereto
- - through conventional techniques. Such modalities can be utilized for modulating the
function of CD3. In connection therewith the antibodies of the present invention
facilitate design and use of functional assays related thereto. A design and strategy for
25  antisense therapeutics is discussed in detail in International Patent Application No. WO
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 a/. Human Gene Therapy 5:595-601 (1994)
and Marasco Gene Therapy 4:11-15 (1997). General design of and considerations related
30  to gene therapentics is also discussed in International Patent Application No. WO
97/38137.
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the invention, and others can be utilized to rationally design additional
therapeutic nodalities. In this regard, rational drug design techniques
such as X-ray crystall ography, 5 conputer-aided (or assisted) nol ecul ar
model i ng (W peldantitative or qualitative structurgepedhsiohser
rel ati onship (géA&l}ﬂ and simlar technologies can be utilized to focus
drug di scovery efforts. Rational design allows prediction of protein or
synthetic structures which can interact with the nolecule or specific
forms thereof ] ty of CD3.
Such structur e%‘%ﬁeﬁ%r&éﬁ% ggrlﬁg% ggg éﬂyr‘#eca ?Bg}c%lr:ﬁg%g%?g%%%#sbl ol ogi cal
systems. Thiith othigpmobrciiciasiciredmer with Suwgdesent inEatiere yuchtas thic.anlaviéssiof al | y
eng: neer ed iAoy ShERRYL Ly B %eét§tr§%51g>ﬂaep{ﬁ§%§mb% e
'gnhe

conbi nat or r &l Faries ed and used in
screeni ng prodgitiREsin this edgant rdtiogdl dwgrdmginpmhmqmsemim asg( efyfcoystaliograpiar apeuti c

Adm ni stration and rmul.at ,,ong 15 1|t preciated t

adm ni s% r a??"&??t?ffmqeﬂg?raa@%‘f"?)@@ﬁ?’%r' 52‘@‘6‘?@ HERT q‘ffﬁ%‘t’l"ﬁvent i on

wi Il be adpinghfé-adtiityvélitionship (@bAR),@ﬂd snmamc:crmmgm eaite, utitined otfRE agent s
that are |ncorporat tgq{ﬁ&lgfor | at i ons tg grov de i nproved transfer,

del i very, fEB&ssaeEy e Hgna,l aHOWs Prefic ol roteiBoF Sphelife f or mul at i ons

can be fouggichited digcH %rihthﬁawwﬂﬂmmomule@k kpeamrfmeh&edra}hl&fwﬂbcst S:
Rem ngton' s Pharmaceuti cal Sciences (15th ed, Mack 20 Publi Shlel’(ljg Conpany,

East on, PAugeddymndify pripequliate thepetiviy a5 CE13- Spchhgrugugsgan kepmfhgsized t her ej n.

These fgr Muheibor bﬂﬁéésléiﬁn bficms l@afaﬁmnfs TRRMProach I8 BbdSevie &t ifENt S,
jellies, waxes, 0ils % (cationic or anionic) containing

vesicles (Sapssy a@a&%@ﬁ%@. eredp Bma%h?rwa%@mgaﬁﬁy@ﬂ%%w%wr ption
pastes, ol | oy \iefifer, Q:Bﬂlbiﬁﬁfoﬁﬁrﬁﬂ?ar% carPfcSighiiPand s?ﬂHésEe@Eﬁi&s@& Rpweax

(pol yet hyl l ycol's of various nol ecul ar wei sem -solid 25 gels,
and seni - s@ﬁmfmlmmalﬁ@sst&@rﬂséﬂghﬁh@ﬂmmwﬂgA 91't5é3f t he foregoi ng m xtures
may be appropriate |n treat rrents and ther api es in accordance with the
present inventifhe TS pistration and F AL gredient in the fornul ation
is not inactivated by the forrrul ation and the formulation is )

physi olldgi cal | yit #dkpaenpiiciatedfhatadmiisitgtian of therapaytic Plame&woqccoréw WitBt r at i on.
See al so Bale%deﬁwwn ‘RARTRSENE Wid suiSb AR, ASNEORAR ngaﬁ gd for 30
preclinical guidance." Regul. Toxicol Pharmacol. 32 2) 210 (2000) Wang
w " Lyophanellmmogﬁechln@ fgmpeatigpatprovifle ienrpvedirapsfe, Aellyeemiviseveiaedl s. " | nt .

J. Pharm %H%?rﬁé ?{Q gﬁ%ﬂ%ﬁ%@%&%&%g@ ?%1%8 e@mﬁraﬁokx(o%ﬁnqg)

Charman WN "Li p| rugs e Ivery-some energing
concepts. " al} plFMuacmu@@ﬂl 018'19(18) I@@ﬂﬂﬂ&l%myceuwlﬁmei @sth edGdaglendi um of

20  Publishing Company, Easton, PA (1975)), particularly Chapter 87 by Blaug, Seymour,

therein. These formulations include, for example, powdetrs, pastes, ointments, jellies,

waxes, oils, lii)ids, lipid {cationic or anionic) containing vesicles (such as Lipofectin™),
DNA conjugates, anhydrous absorption pastes, oil-in-water and water-in-oil emulsions,
emulsions carbowax (polyethylene glycols of various molecular weights), semi-solid

25  gels, and semi-solid mixtures containing carbowax. Any of the foregoing mixtures may
be appropriate in treatments 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

30 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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exci pients for parenteral formulations”™ PDA J Pharm Sci Technol .
52:238-311(1998) and the citations therein for additional information
related to formul ati ons, excipients and 5 carriers well known to

phar maceut {yggGheat st s. Therapeutic fornul ati ons of tperpsuantdoen, which
i nclude a huCD3 anti body of the invention, are used to treat or alleviate
a synptom associated with an i mmune-rel ated disorder, such as, for

exanpl e, an aut oi mmune di sease or an inflammuatory di sorder. Autoi nmune

di seases '@fi-@ﬁ'poob)?thﬁﬁﬁﬂmﬁﬂLi%ﬁQ.}lliﬂosﬁtﬁb m%ga%@Bfapaﬁ?qyliv%Qy.Mr ome (AlDS,
which is a viral di'sease with an autol nmune conponent), al opecia areata,
ankyl osi ngemerginggpnaepss." J BhempPa SBESPE HY HCHONPorRl e glit'ePmpendamrelli son' s

di sease, ayyai: SRV o fudgise th‘{rgg | )3bihh j mune

i nner ear &&?%%HEQ?P%,E )?/foggltﬂm m*rufr’l‘%A?yl#rkrlp opr glgfl?‘gfgt&izgge%g/ 3?@@ (ALPS),
aut oi nmuneand the cirdtions/theqprrfovadditiopalrinfofmdrion rel@edivcfornenlationspxeipients and

car di onyopat h celi itis hepetiforms; chronic fatigue

i mrune ys?%éﬁ?‘rgﬁlbg%?of}{h%ﬂ%wygﬁsbm c inflammatory denyelinating
pol yneur opat hy Tlgrdpehtic formmabtidns ofithe reptivingwhich incbidd a haGhB attividp oflihs ease,
crest syndrone, Crohn' i sease, . 0s' . di seas der mat onyositis- juvenile,
i scoi o 1 pEtionsirgATds i SE AT RRER it RERFea MR BRISAYRS L2

fi bronyal giRofded semasJot éxampleGintaneSmmiihs discaee orGuniihflammatRardiserdey.ndr one,
Hashimoto's thyroiditis, idiopathic. pul mopary 20 .fi brosjs,. idiopathic

t hr ombocyt openi AYSUTPRCAHiTepses %C}“p&,&"‘g%‘ﬁwp@pﬁ%/we‘l &rﬁglﬂf“?dr‘?ﬁﬁ'ﬁ'ﬁ’é’ ndent

di abet ¢ MBLAdréHS (ATDSY ®Rich & LVIF0 Bis€as@with bh hitsin{nBinelcbmpordng &dGREia j uvenile
rheumatoid arthritis, MeniBre's di se?,se m xed connective tissue disease,
mul tiple seleargakglosgmopfiiiispngphospolipid ndrome AvtoImBRPE ATV teri ti s
nodosa, polielendivithinine RV caREHadfutSMAMLEO I&atitis, BAbMRMThier BlFeUNBL i Ca,
pol ynyositis and dermatonyositis, primary 25 aganmagl obulinem a, primary
bil iary ci fiserss (AED)cwiqimayige Iyppbppralifceatize m_rimegf’«l%é, 2 ARHME e henonena,
Reiter’s Sﬂﬂ%%@top&ﬁ_@b\ﬂﬁ&‘a%ﬁ‘ﬁ)_\!QEhcef’?&Mé@é,le‘élio?rfybbét}l&,'céliac%ﬁﬁﬁﬂ' dosi s,

scl eroderma (progreéessive scglftem c sclerosis (PSS), also known as systemc

scl erodfs dersslitis heppidfgroais: creniafgh gredmmyne dysfyngHons mdrosied CFIYD: @wonic | upus
er yL Bt Okl YBRIb10AlEGol b Sopd QFRTPB], cRiiBhl bl torge! |
ul cer at I'S i go and

arteritis, eratfve colitis, "uvel .. Vitiligo e 0 Wegener's

gr anul onat egdhetinindisansy, 2Re5NdreReSCPEY s Usgaye 3)a@ed gispase) dermatampositisy

di sorders, .| : { P mixed cRRLRLARLLAL Kbl 3l ARTBMObNL sor ders.
Exanpl es o?dv{aﬁwgﬁﬁ%‘é g‘?’iflgél&?gragg?s&ﬁicwgkugg Afnzz?ﬁei r_n?r_ﬂsél.dl seagé,tl ast hma,
atopi c al | Gragys’ didehssr GyillaiatBrevéosudreme diashimotinibiitorditis idioprthic pmenary

gl omer Eb On%Bgrsfs,t i'dﬁ)pathic thrombocytopenia purpura (ITP), IgA nephropathy, insulin-dependent

diabetes mellitus, juvenile chronic arthritis (Still’s disease), juvenile theumatoid arthritis,

Méniére’s disease, mixed connective tissue disease, multiple sclerosis, myasthenia gravis,
pernacious anemia, polyarteritis nodosa, polychondritis, polyglandular syndromes,
polymyalgia rheumatica, polymyositis and dermatomyositis, primary

25  agammaglobulinemia, primary biliary cirrhosis, psoriasis, psoriatic arthritis, Raynaud’s
phenomena, Reiter’s syndrome, rheumatic fever, rheumatoid arthritis, sarcoidosis,
scleroderma (progressive systemic sclerosis (PSS), also known as systemic sclerosis
(S8)), Sjogren’s syndrome, stiff-man syndrome, systemic lupus erythematosus, Takayasu
arteritis, temporal arteritis/giant cell arteritis, ulcerative colitis, uveitis, vitiligo and

30 Wegener’s granulomatosis.
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graft vs. host disease, henolytic anem as, osteoarthritis, sepsis, stroke,
transplantation of 5 tissue and organs, vasculitis, diabetic retinopathy
and ventilator induced lung injury. In one enbodinent, the huCD3 anti body
conposi ti og Absdib8si nvention are adm nistered in conppfgsde®oivsth a
second agent such as, for exanple, GLP-1 or a beta cell resting conpound
(i.e., a conmpound that reduces or otherwise inhibits insulin release, such
as pot assi um channel openers). Exanples . of suitable G.P-1 conpounds are 10
described in e. mﬂamﬁl%r}pmraérmﬁh&apfokeméﬁmcﬁoﬁcaa@%@eoﬁﬁmat ofnd suitable
beta cell resting conpounds are descri ubl i shed application U S
2003023558disordere:h wnplmf@ﬂww&queﬁeww&mnﬁrys digemes; astrea,in its

entirety. 1L i erosts Mo 'Ep&ﬂ* 7o) used to
treat an ét @Qﬁér% aafgrgg’oaﬁli sor%eorS arg a?gsnt?@%’ere |% g‘%ﬁ%l tﬁg I'oh with any
of a vari eglytﬁo‘s Hostaligease] Beraolytic anamiaanasteoantlyitigrngpas, siroleugsplopreasifve

et hot rexaiBs WK ARe TRAMICR kSR it o R w5, ©

m cr oemnul si on) , Intoae exmbodimsnt, thehuCB&amté:odyctsnpcsttmhs djfs:he mmamroﬁereon bet a,

Rem cade (I

f i Et F
exanpl e, | éfﬁigaﬁ%%ﬁ?"%% Wf‘ﬁéﬁ%‘%ﬁ@%@fp g%“[cﬁlaf £pre exarlnﬁlg( Hatiabodyorzo
conposi ti oeal Ie:ftmrg Rempaundrit é. mwmubdathﬁn’edid:m ot cAlie@vwizel inkfitifs iialih tel@sd, er oi ds,

met hot r exat e cl ospqrin_ A, tins ca Ian|X|ma Enbr el

( Et aner cepf")"héf’lﬁ‘}/t “ﬁﬁ%apnap 0?%38‘3? %ﬁﬁ‘ﬁ ?F‘Htagﬁé&t rb&?’ﬂ%‘ﬁ‘f‘ uveitis, the
huCD3 amt i merybeqempgstﬂelpaaﬁshewpmatm@ B mw@dsze ﬁn@ﬂﬁlhbleﬁétb@éll with, e.g.,
corticosteroids, nethotrexate, f‘ﬂy gsporl am de 25 and/or

h
statins. Lieeng compopndsiagcscriber f1f publighed;ap wa'ﬂ%ﬂ éa% 39%@‘%% asa ey dhn' s

Di sease or wRRAL R$dbY ikRfporsled byeREc@shckid ifs ctife@yTbi nation of a huCD3 anti body
conposi tion of the invention and Rem caid (Inflixinmab), and/or Humra

(Adal i numab) . Paiapetherempogiment; the W@FB‘P@S‘?"@PE%W’QS@&@ tod&regf aonbi nati on of
a huCD8 anfifethirelafdWRORict b@Rdinidtd18d int¥8BInalsh +1th E:%ﬂi?‘a%ﬁét 9Brihduh € 9.
gl atiramer acetate (Copaxone), 30 interferon beta- (Avonex), 1 nterferon
bet a- | 45 ( Rewi-inflammgtosy #ns/Qs ANBEAQEIPPTCYSRSCARBPBIS.oPuitaBly kpEWD 0URRoTES 35
PCTI us2005{n9ﬂu%8%%t aESbAlRA memoh@;w A0Borik NQURRMER) ex At hasone
(Decadron), t’hyl predni sol one drol), and/or Pr edni
( Del tasoneyycmmlmmmmu&ﬁson)ﬂth@dﬁm@smlcqsmﬁ?o platnsaintes emﬂades met hods of
treating o ne-rel ated

9 Reﬁiéa&é%ﬁ?ﬁ&%b? Eﬁ}f{épgzgéﬂerc%ﬁﬁr i B 19% Q&éahmﬁﬂaabinm

di sorder or t om associ at
For example, in the treatment of rheumatmd arthritis, the huCD3 antibody

20 compositions of the invention can be co-administered with corticosteroids, methotrexate,
cyclosporin A, statins, Remicade (Infliximab), Enbrel (Etanercept) and/or Humira
(Adalimumab).

In the treatment of uveitis, the huCD3 antibody compositions can be administered
in conjunction with, e.g., corticosteroids, methotrexate, cyclosporin A, cyclophosphamide

25  and/or statins. Likewise, patients afflicted with a disease such as Crohn’s Disease or
psoriasis can be treated with a combination of a huCD3 antibody composition of the
invention and Remicaid (Infliximab), and/or Humira (Adalimumab).

Patients with muitiple sclerosis can receive a combination of a huCD3 antibody
composition of the invention in combination with, e.g., glatiramer acetate (Copaxone),

30 interferon beta-1a (Avonex), interferon beta-1a (Rebif), interferon beta-1b (Betaseron or
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5 follow ng organ transpl antation. For exanple, the conpositions of the
invention are used to treat or alleviate a synptom of any of the

aut oi nmune di seases and inflammtory disorders described herein. The

t her apeut i ve R oRsdsi ons of the invention are al so use@gcd®s2005/019922

I Mmunosuppr essi on agents in organ or tissue transplantation. As used
herein, 10 "i mmunosuppression agent” refers to an agent whose action on the
i mmuune systemleads to the inmediate or delayed reduction of the activity

of at | eastBe@if@oRainftvirbAV@ovatons), dXAmEMIHAE (HRIMORS ﬁm%?ﬁéaﬁh@i S
response is_naturally occurring or artificially triggered, ether this

response t &Re0-Medrob: apd/og prednisener(Reltaspns) apd/Pisidlige system the adapti ve

i mune system  Qhe HikdAt inddIRRA al REMPRISESI R AE I AR ositions
are. 15 adm ni_ste?g‘?i t(_)ma subjaesc prior to, durflng ‘anci?gérdng%%é?s%ggan or

ti ssue tran8prisd aithen immype-refatedrdisosder gr fs@MBomAssobiatdy with rejhaionnvent i on i s
used tostr cls Lect i 5“1 . i e transpl antation.
I n one g nbg@}oma n% &J’gﬁq@g{s}?}%ﬁﬁg@u gg?%sm %ﬁﬁ(&%%g&éﬁﬁstgg%é lil%vg%%'sqré)\‘% s of the
i nventi on & weaddnillevigtesr syhplom ciomy ofi theiavteimwintde discass andlinfigamiatogpich as, for
exanpl e, 20. - . .a cell resting conpound, as described above. In
anot her en%g'%%ﬁegn?g%%g&ﬁmmnosuppressi ve huCD3 anti body conpositions

are adm ni st er e@he hempebic nampasitions bfthainyedtfonare/alsd wed a0f known

anti-inflan at or y ansd/ or eni nmunNosu Br esg_i ve co o%ds. ui t abl e

anti -i nf | afTBtSrVPERA 078 MHB@BSE TLE P aB@ﬁ%b Yeed Berelise with the
huCD3 aot i bissiemsaipréskien hgenentfesio amagent@hosaubti & thOimndinel s tdrh &4dd 0,
met hot rexate, cyclasporin A.(including, for exanple, cyclosporin .

i croemul s ft‘bﬁ‘? ,”X’P‘S‘gf’% °F 9&?@:"‘1 &W‘Etf"é‘dg rf}%ra&f‘w %Fxr?él {T"g'fté’f‘? pthwayinyelyedipot her
enbodi ment apimintite respoasy whetherahib téshEhsaituali@dlly deSurdiflgbiirefi@41BAriESrec@ hunMaN

i ndi vi dual Fﬁ)'glnﬁfé etection of the presence of auto-reactive antibodies

within the% ISTESRPUSE dRksS placs as padt of the fnnateimpung sysfepy theadantive known

Wi thin t he j@fminassRii bl CBhedDimbhindsuppRdiitahaini Mtib¥dy @nipo§tists 0T €
proteins expressed endogenously within the human individual. |In _one aspect
of t he 1P nvadmingiered g sHbjpgtRpTig; diring and/pafics greap of ssug taasplaniatione For 51 WO

2005/ 1186 3%xARplé, 410D/ 2R3 3£ the finvakidr is 8Altb Weat BPpicbAF G tisReR: T | cal |y
involved in one or nore autoi nmune di seases as are well " known within the
art. In on&E3pettippetrarplaetatitnt, a human patient is tested for the

presence of antjhpdicRBodaRhiNEE ihAfhshPpre SV haeDS aflody d and/ or
the 1A-2 protein, and _subsequént y Sa?}_’r#ni stered wt hya&ﬁﬁgé%ﬁg%ﬁﬁgody upon
posi tive d#veetianse ghministered in conjunction with a second agent such as, for example,

20  GLP-1 or a beta cell resting compound, as described above.
In another embodiment, these immunosuppressive huCD3 antibody compositions
- - are administered in combination with any of a variety of known anti-inflammatory and/or-
immunosuppressive compounds. Suitable anti-inflammatory and/or immunosuppressive
compounds for use with the huCD3 antibodies of the invention include, but are not
25  limited to, methotrexate, cyclosporin A (including, for example, cyclosporin
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
30  with binding affinity to one or more proteins expressed endogenously within the human

individual. Int one aspect of the invention, the human individual is tested for the presence
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5 one or nore such auto-reactive antibodies. In another enbodi nent of the
i nvention, a huCD3 anti body is adm nistered into hunman subjects to
prevent, reduce or decrease the recruitment of imune cells into human
tissues. Agutlidanti body of the invention is adm nistggegslhesndesiibj ect in
need thereof to prevent and treat conditions associated with abnormal or
deregul ated i nmune 10 cell recruitnment into tissue sites of human di sease.
I n anot her enbodi nent of the invention, a huCD3 antibody is adm ni stered
into humg ion and
di apedesi s&o@%b}lergr%v?\gﬁ tgoéﬁ {eg¥@g&8a@¢ﬂgﬂ€?@§§ggg{Iﬁaé%uﬁoﬂu%ﬁ&a%%% g%’ltl bodi es
of the i nvamwiet hnewsewithidthevrs ﬂleomszt:@ﬁwreb@melﬁmﬂlmanmﬂm isgenteii fbF ONs
associ ated,w th abn dere | rathon into
tissue si t%‘s oeisenr?urr{:f'ﬁ1 o%lg%a g %é{lgﬁ’o%q ﬁglr%ﬁ"' eing%gﬁb&&:ls? hﬁqe ﬂ|tl n@‘e%tl on, a
huCD3 ant i fnotkin, laﬁdsnﬂannemlyeﬂmaiustetb@thh ammGD3 lahqtlmdyspthropqmtwdetbc;tloneﬂuce or
decreasge the effects, nedi a b .bt%le rel ease of cytokines within the human
body. The ?‘Er%m%?/f"&kiaﬁt@m}cg?’eéﬁl P8%l1 human cytoki nes known within the
art that bind extahatté! dnibodiimehtsfald @k entiop,ehuCDs anﬁbd)dyﬁklﬁd:ﬁlﬁﬁteﬁdﬂdntbher eby 20
nmodul at e ceII fupction, includin ut not limted to IL-2, WN-g, TNF-a,

| L-4, | L-shumpansgbjects joggevent, redgce %rfgcrﬁsefl? reqrpbmpnof HemungCells it nes can

lead to a mﬁﬁaxﬁus@wadmﬂu@tmsl@ﬂmy@mkh@veﬁﬁ&ﬂs laﬂlﬁlmdtﬁécﬁﬁf‘a%us_]}!ﬂdﬁﬂém (CRS), a
common clinical conplication that occurs, e. the use. of an anti-T

cell anti b@d&fm%ﬁ?d’ﬁe"&%t and Eeqt sAnditionsateinted VQW@B{}?W} °ra4?EFgEi%fF§ iINBURG i ne 25

anti -hwanc&qucﬁ%bg%y}lssugmegoﬂﬁg&pd]geages characterized by the excessive
rel ease of cytokines such as TNF, | FN-gamm _and |L-2 into the circul ation.

The CRS occurs lagnethereathafimes ofitheinkention it dibanibordyi ingdrainisterrd iBfat i bodi es
to CD3 (vi ﬁTrhmuﬁﬁag @Pbrevent FidBe eidet»,éas‘se RO ondid dtaB@deEe oRReceptors

and/ or conpl enent” receptors (via the constant region of ° the antibody) on
ot her cel | snmuseclbiptomapdissusy The the uéiD3antibodies|of thednysptiokataes t hat 30

produce a %&ﬁ&ﬁf@r&i th Q%b,%g'&]g&/gf 1¥e%af %gﬁflaﬂg?sgﬂﬁ‘it%ﬁ&ﬁﬁ bﬁﬁﬂn%ﬂér BBQhAOS1 on,

pyrexia and Tigors. nausea,
voni ti g, hgzrpmeemﬂmd'ﬂtratmndntogfissu‘:#\@t@@@bmam@s@sq?ﬂ / US2005/ 019922 dyspnea.

Thus, a huCD3 aptl bad erf%fodﬁlfz-ﬁt a;wgﬂ,%rﬁma i8R 0k drﬂms%réa%@t' ons

deS|gned to prevent abno ease and production o one or
cyt oki ne(s )mm:m Sﬂbjﬁds td preveng rétiece endvorasrdie emtsnmwed\lwrtha mhaaseaof h u CD3

anti body i 3 oe?efsm e{heg F&ﬁc)f)dgyl’l‘;l{ﬁﬂmﬁug 81?553 %ﬁrs%gl\fﬁ%anéy?&ﬂ%g or

decrease t e release
known within the art that bind extracellular receptors upon the cell surface and thereby

20 " modulate cell function, including but not limited to IL-2, IFN-g, TNF-a, IL-4, IL-5, IL-6,
IL-9, IL-10, and I1.-13.

The release of cytokines can lead to a toxic condition known as the cytokine

release syndrome (CRS), a common clinical complication that occurs, e.g., with the use
of an anti-T cell antibody such as ATG (anti-thymocyte globulin) and OKT3 (a murine

25  anti-human CD3 antibody). This syndrome is characterized by the excessive 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 CD?3 (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

30 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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5 cytokine receptors within the human body. The term "cytoki ne receptor™
refers to all human cytokine receptors within the art that bind one or
nore cytokine(s), as defined herein, including but not limted to
receptors %%ngﬁfsgr ement i oned cytokl nes. Thus, a hug&guanssehedy of the
invention is admnistered to treat and/or prevent conditions nediated
t hrough abnormal activation, binding or ligation of one or nore cytokine 10
receptor(s) within the hunan body. It is further envisioned that
adm ni str 0 gtgg, dYny \ﬁl {oN leg
intracell u‘lrl Sal gﬁg{]gh“eﬂ é@gg Eﬁ)l cn teo OI ne %cléeglg[? s;nﬁltfh ﬁ?n such human
subj ect. |designed aspp@cnt @homrqlmmﬁlmﬂucmMombreWmé) adimoni st er ed
to a human indivi ase etazcel| function
therein. In one Ctge |eH]|l96ﬁ€1 gfr‘ﬁi‘g"e“%&’vu 3“21 aaingg?&é)” gddmlm glmﬁéfltg cel |
functi on Thuisdn suhjeaetcrlﬁéveot) r@lumerpi@mteasdehd affeels snedintedity theneivasedft hi n t he
art. se 0 e suf fj.cient,d ease of, eLther the
i cator SAERe ARl RO L5 TR b R Ne R PG e dosage
regi men ofh@nmmy%eaéuepdamdmﬂﬁ@tmraﬁ\tmhm‘dwﬁle bEmoRIHBkRSE), a8 defne@ut 0i NMune
destruction of beta-cell fupn on therein. 20 Di agnosti ¢ and Prophyl actic
For mul at i obfserreclpding butmghlmt ‘%ifrff”ecéﬁgrs Béqrewﬁg‘q%iifg@ﬁ?ﬁ”@ﬁ ip »fised in
di agnost i Cpash arfibe@ W tRChEntibA i BdhihiberRa to trdut ARPorgIGRA! d¥Rfitions? huCD3 MAD
of the invention is admnistered to gatlents that are at risk of

1

devel opi ngmediated threugh abpasmahastvationelinding eriasHomel e oBBORCYIkinsat i ent ' s

predi sp@si febQftords) Wil teémﬁ%%a; It ﬂ%ﬁfc@éﬁ?ﬁéﬂeﬁ%%ﬁﬁls&hﬁ&ﬂme di seases
can be determ ned usi ng enotqy serol ogi cal or biochem cal markers. For
<

exanpl e, thCR} @@réﬂ@emdfvowllt plgtedhe wfracelulot ypeingmediaied by eyplias

aut oanti bo dahik \Shtl D65 and | A-2) are indicative of Type |

di abet es. fyﬁ%zonrgs?her Zs%%ﬂofgl rrens'ltabggb\t he i nvention, a huCD3 antibody is

adm ni st ered t o oheiamwactiof e gnaors a@u@@ﬁ@s@vdwqaﬁln@mete@d tphenayt t he

af or ement | gk aHiRh MERe SFpAbRERSER- o1l ARAGR | frond AEIReA W DOV TS
admini stered 1o Mz gate or reverse t fects of autoimmunity. Tn one
such ek@npindjviduahia trated ifordietaratil dinctipm grrube seowitioh off¢-peptide ley8ls W2 005/ 118635
PCT/ US2005 Qfifhin e [ e of a huCD3
ant i body t{(()lg)a“glst or egﬁg%ﬁc%’? eht?enﬁ?rﬂﬁgfg ﬁ&%%gd%&pmwzéésg o?&?heflﬁ]?, aut oi nmune
i nfiltrati mdicatot,dhe Humap amtivideed is admizistoted svith asnfiiotinhdosage raglhmrmf\al ndi vi dual

di agnosed %@3 an}%% to%'r %ﬁt{é@lﬁer%}og‘i@s 181?9P3dudde5%8 g su%ﬁo'ﬁ o%PFlﬁ%Qig anti body

to reduce 1 né ce an ruc I on of
function therein.
20 Diagnostic and Prophylactic Formulations

The fully human anti-CD3 MAbs of the invention are used in diagnostic and
prophylactic formulations. In one embc;dimént, a huCD3 MAD of the invention is
- administered to patients that are at risk of developing one of the aforementioned
autoimmune diseases. A patient's predisposition to one or more of the aforementioned
25  autoimmune diseases can be determined using genotypic, serological or biochemical
markers. For example, the presence of particular HLA subtypes and serological
autoantibodies (against insulin, GAD65 and IA-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
30  diseases. Upon diagnosis, a huCD3 antibody is administered to mitigate or reverse the

effects of antoimmunity. In one such example, a human individual diagnosed with Type 1
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5 joints. Antibodies of the invention are also useful in the detection of
CD3 in patient sanples and accordingly are useful as diagnostics. For
exanpl e, the huCD3 anti bodies of the invention are used inin vitro
assays, e.@opfE4dhises to detect CD3 levels in a patientpeggdmsfiotd | n one
enbodi ment, a huCD3 anti body of the invention is immbilized on a solid
support (e.g., the well(s) of a microtiter plate). The immobilized anti body
serves as a capture antibody for any CD3 that nay be present in a test
sanpl e. PrjighetdsQs smthRetdd it duffidiiaBRiok b BROD R BtvERF reitéA pandpatit ent

sanple, the solid support is rinsed and treated  wth a bl ocking agent such
as mnk prioeion agd minipuge demage pf aaiMmupe indiegpn into e ByIcEas.dn anotlerof t he
anal yt e - SUBSAHER'] MunldEndtilhal dhiBhsted WRAbRAmAlbribriieRladihlfiRLigq SUSPECt ed

of containing the " antigen, or w a solution containing a standard anmount
of the antwikahuGD8 hntihodn tpleduce imynubecelldnfiliration igtoranddesimpticn dflisbh a subj ect
suspectfd %E tpavi ng |l evels of circulating antigen considered to be

di agnos i oot a pat hol ogy. After rinsing away the test sanple or 20
standard, the sattibddissipftbe invemionrasatlmdiseiul n the datetonloOP3 bosyienthat i s
detectably_| abel ed. The | abel second. .antd ] erV a.det ect.i ng
anti body. W?ﬁsé‘{}‘gf'ccfﬁd}gw ety easﬁéa%ré Stlglsi' sﬂogr;g%%n ?%Efe%z'g?%t tégogdbef‘?@gnt ration
of CD3 ant ihg@ivention dieuded $ii inoerPpistayisse. gl EIEISAL toatdtebyCDB tevilain spatiemd th a
standard curv? devel oped fromthe standard sanples. It will be appreciated
that based*®P*¥he results obtained using the huCD3 25 anti bodies of the

i nvent i®n i n arniofe ¥mbdddmeitpMEIDI tiBS&LYF thd invinsiop BifintobRizédomd agid a

di sease (e.g., an autoj e or infla or i,sorder) .in a subject based
on” expr es SRtk gt B BFICT 3 eBtptiplelin | EAmSPiEARY N s 3 Sanpl s of
bl ood are ¢apkpadibeny fodheCDS thatinag BosRsknam d1edt Banlé. Midrit®tshtRtiages in the
progression of the disease, and/or at various, points in the therapeutic

treatnent BF HPW_@b’Ei_F%d_é’é'QE‘?leEiF aticpisampls: the solisksurrartss gasediaad rg8edr ovi des
statistical a%logﬁh;h PEuch @8 HidkSprbiein R aBimEd P Preveht NRhPBEIAS adseiptieh t her apy,
a range 54 WD 20057118635 PCT/ US2005/ 019922 of concentrations of the

ant i geh’ t hafthe@nalie consi dered characteristic of each stage is designated.

Al publi cati ong,agleRB ROV MOGHEIRBI Fith £ s\ 8hBlctudebted BEQRRRAY RE herein
by reference as i1f each such publication or docunent was specifically and

i ndi vi dual #1igsn,ion with aselytien,canéaining & piarrlagt appunbeidhaaniigen. cfush aseerle i t at i on
of publicajops 34 seRhfRinple from a subject suspeocted of having levels of circulating

antigen considered to be diagnostic of a pathology. Afier rinsing away the test sample or

20  standard, the solid support is treated with a second antibody that is detectably labeled.
The labeled second antibody serves as a detecting antibody. The level of detectable label
is measured, and the concentration of CD3 antigen in the test sample is determined by
comparison with a standard curve developed from the standard samples.

1t will be appreciated that based on the results obtained using the huCD3

25 antibodies of the invention in an in vitro diagnostic assay, it is possible to stage a disease
(e.g., an autoimmune or inflammatory disorder) in a subject based on expression 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

30  provides statistically significant resuits for each stage of progression or therapy, a range
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docunents is not intended as an admi ssion that any is pertinent prior art,
nor does it constitute any adm ssion as to the contents or date of the
sanme. The invention having now been described by way of witten

descri pti oo obpSgs:9f skill in the art will recognize péfipérobdifodvention
can be practiced 1n a variety of enbodi nents and that the foregoing 10
description and exanpl es bel ow are for purposes of illustration and not

limtation of the clains that follow EXAMPLES 15 The follow ng exanpl es,
| ncl udi ng $ianeRRidTRNIE AR R By B0 LorsREH RaradGRi YPLhcR Gl OVI ded f or
|

illustrative purposes only and are not to be construed as ting upon
t he presendesigagtett i on. EXAMPLE 1: Generation of huCD3 anti bodies

| muni zati on StARb&Hiotons KA BROR Bakcschbd Herfl qﬁgrﬂ;&%c@ﬂe%iggdy’ t wo

lines of 20 tranSgenic mce were utilized, the mce and the KMIM
m ce ( Medaxedexence By ifgadtsueh piblicationior dedunieninyas spedifically end mtliviguelly f ol | owed

wel | - dogu rof. f . i UL rati,ng, _nouse

ant 1 bod oot ad PLRRET Tartd BiRinb)Totbich @ Rkt LA RERBA S Ml o 1970
Kung PC, edocaients Tarmn gydnded asRPmadmist®n Swp phy it perliddnt ri¢ri@B Q9r; doekisng PC, et
al., Int J| nophar macol 3( 3) :,175-81 (1981 The standard profocols 25
tnown 1 1FERPERAL RS P BB oF A e i THERS bl SiRes. -t he
HUMAb(r) otiow béea déddritvedisewhy ofFarttenxiasnpipeion, thvee b¥kilDvitari WATLIBE&RALZE ON

strat egi esthwe e. unsuccessful .and did not E}go&luce fucﬂ&ti onal antibodies in
ei ther the WPI}HOBIDNK PREYISAR 2 Vargin i ehpdiginty apd thp EEeWE only or
T- cel | 80 Ondescriptiofabid éxaniplebelomtdic fo porpbies dPTllubteiBA afe ot MBiGhdAdL RNl Yy 30 -
i mruni zat i:}én with reconbinant CD3 material in Freund's adjuvant 55 WO
2005/ 1186382pEhabEI905/ 019922 - i mmuni zation with celt in Freund' s

adj uvant - inmunization with thynocytes or T-cells co-adm nistered with
sol uble CD3 - immunization with thynocytes or 1-cells co-admnistered with
reconbi nant CD3- expressing cells Mese prior art inmunization

strategies are used in a BALB/c nouse rather than a HuMAb(r) or KMIM

nouse, these strategies produce a nurine anti-CD3 antibody rather than a
human &hti - cD3 Histfp yg examples, including the experiments conducted and results

achieved are provided for illustrative purposes only and are not fo be construed as

limiting upon the present invention.

EXAMPLE 1: Generation of huCD3 antiboedies

Immunization Strategies: To generate a fully human huCD3 antibody, two lines of
20 transgenic mice were utilized, the HuMab® mice and the KM™ mice (Medarex,
Princeton NJ). Initial immunization strategies followed well-documented protocols from
the literature for generating mouse antibodies. (See e.g., Kung P, et al., Science;
206(4416): 347-9 (1979); Kung PC, et al., Transplant Proc. (3 Suppl 1):141-6 (1980);
Kung PC, et al., Int J Immunopharmacol.3(3):175-81 (1981)). The standard protocols
25  known in the art failed to produce fully human anti-CD3 antibodies in the HuMAB® or
the KM mouse™. For example, the following immunization strategies were unsuccessful
and did not produce functional antibodies in either the HuMAb® or KM mice™:
- immunization with thymocytes only or T-cells only
- immunization with recombinant human CD3 material only

30 - immunization with recombinant CD3 material in Freund’s adjuvant
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Accordingly, novel inmunization strategi es were devel oped by varying the
10 follow ng paraneters: - types of immunogens enpl oyed - frequency of
injection - types of adjuvants enployed - types of co-stinulation

t echni quesw%%hs‘?ﬁﬁ‘&s 15 - routes of inmunization enpl o¥efuszobsidss, Of
secondary lynphoid tissue used for fusion A series of novel | munization
strategi es were devel oped, including for exanple, (i) inmunization with a
viral particle expressing CD3 only, and (ii) immnization with

co-stimulatory si ggﬁ! : . conbi nati ons thereof)

co-adm ni stered wt a§81($mggﬂ§%aw%§{zl‘tv%{st or with cells that have been
transfected to mxmmizgon withfmvaytes @Beellscp-administgtd wol edluble@di zat i on
e PO T R e e
Kirin) was i nunesprezsidg &allsfirst injecting human cells, e.g., thynocytes or

T-cells, At tinme points ranging from1l to 8 weeks after injection of the
thyrmcy?es 25 and/or T-cells, the mce received one or nore subsequent

"hyper-boost"” i WhegiheFior ) tmmbyip&ionRR&Sdicd di¢ eeliiwaBANB/Mtetke ritRgr exanpl e,
sol ubl e CD3 pr in (e.g . reconmbinant sol uble CD3.protein), additional

i nj ecti ons tBf 2t PEEMJY mouss, {these steagggies prduesaipugne antir (135 agjibpdy
particles exiyamsiahgmbh ati-CPYeh§bdal. CD3, and conbi nations thereof. For
exanpl e, the hyper-boost injection contained a conbination of soluble CD3

protein and 30Aegndinglyhoyve dmpynizatiqnstratsgiesyrersgvlaped &3 yaping/thes2 005/ 019922
Preferagly pllokidd|Rrdt¥dRgs:- boost i nmuni zation protocols, the imunized mce

recei ved two final hyper-boost injections at -6 and -3 days prior to fusion
of the |ynph - noBerfanmuaesespseRiayedror exanple, in the KM nousem the fused
tissue is deri Vﬁgqu%ﬁéémfiﬁj%oﬁm een, and in the HuMAb(r) nouse, the fused

tissue is derive rom | ynph nodes 5 and/or splenic tissue. In one exanple
of the hyper —-bowpes df pdiyvaniserpeyedr ot ocol , one HuUMAbTM nouse was i mmuni zed

three tines wt e - | s) on days 0, 7 and 28. The
Chi nese ovari an@rg%‘ﬂf?@Isﬁxﬂéﬂ?%?\&g{ug%gﬁggfégd wi th the cDNA encodi ng human
CD3 S 1and s -chmiutes of BHONEREen ¢@ployel | s) was then injected on days 47 and

65. Anot her b-oo%es of secondary lymphoid tissue used for fusion

A series of novel immunization strategies were developed, including for example,

(i) immunization with a viral particle expressing CD3 only, and (ii) immunization with
co-stimulatory signals {e.g., CP40, CD27 or combinations thereof co-administered with
20 T cells, thymocytes, or with cells that have been transfected to express recombinant CD3.

In a first novel immunization strategy, referred to herein as the “hyper-boost
protocol”, a HuMAb@ mouse (Medarex, Inc., Princeton, NJ) or a KM™ mouse
{(Medarex, Inc., Kirin) was immunized by first injecting human cells, e.g., thymocytes or
T-cells. At time points ranging from 1 to 8 weeks after injection of the thymocytes

25  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

30 CD3-transfected cells.
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10 with a viral particle expressing high levels of CD3Ss at its surface was
given on day 79. Finally, the nouse was injected with sol ubl e reconbi nant
human CD3Ss on day 121 and 124 before fusion of the | ynph nodes on day
127. Al i bF3kd;#Ns were given subcutaneously wth gRishisRhdesa Corp. ,
Seattle ) as an adjuvant. A total of 8.5x106 cells were fused. Only
seven out of 470 15 hybri domas screened produced a fully human anti - CD3
ant i body, and all of the fully human anti-CD3 anti bodies were | gM

mol ecul es. Lrela ﬁnﬁghype%saﬂﬁfhmﬁpmwe tﬁ@hﬁﬁhﬁgedarﬁlc t herapeutic

clinical candl at es |gures I'n second exanpl e of the hyper-boost
i muni zat | vacipedowodnil hypaebaasiTinieatbors at —6.ard -5 dayanirios i favior ef the tymphol ubl e

reconbi nan g@nztﬂ 6 cells)
were then %%%g g@égztl%r%gg%xnadg?/gﬁ%gﬁlfg an %g'%gq'ﬁ%}{g%%%ﬁgﬁ&égonbl nant
CD3Ss was ﬁnjsnleenednd initoeHa Ad®\1r80u88, theé7fisedg tsswerid d@rived Tiven Inmpk eodEscel | | i ne
transfegt ed (%//\n t h1 t.h . c¢cDNA encodi ng human CD3 S and s chai ns (EL4/CD3, -106
cells) ?{éﬁeiuﬁj tfed on day 98. Finally, the nouse was injected with
sol ubl e reconbi hant exdmjiaolf ﬂ‘ﬂh&@er{bnosﬂaymﬂﬂiaﬂmfmecoﬁumeb]ul\zD!bevlﬁmusqol een on
day 104. Irmunlzatlons were 25 d tered ingr ritonea with Alum as
an adj uvantvas Erpgyited Sreqimes, ‘?cyteé&“ ]3\/8%%?%933’6? Jﬁm}/ 4% was used

as a costi Tyéu@ﬂlﬂés\é o@g%tce@{‘hr@ém T) n@ésfec% vﬁﬂﬂh@ $DNA ent@ifd miManri/ 105

cells were sed five out o 743 hybridomas screened produced a
fully hu rramdamhanm{@fﬁﬁ’bodw ceﬁﬁdwalthen@ﬂetaﬁ:d @HJWS 8% apg ¢ Lowthenkoost | gG

nol ecul t.h dles was sel ected as a
therapé‘gt i Efc%lalvﬁﬁc?&ﬁlcia%feaéfl H‘g@g""‘?‘ﬁ“ﬂ%@%@% S BT ARD D BB ‘ﬂg‘i}“ﬁg&

PCT/ 17S2005{nQi:9 ¥lmorine was tnjddted Wiihl BlubR recbifdirdpehiinif Chistioadhy cangdiddat es
were sel ected using. the foI]I ow ng criteria. First, antibody- b| nding to CD3

posi tive c&4keferefusion ocftiy raghnedreon €31 14 was anal yzed. For this, Jurkat

CD3 positive Ceinmn&n]ﬁ&atmslwéferg!ﬁ% sﬁlﬁﬂf&hédﬁ@ly(iﬁ Hmb{(bohxa%fpe seqguibat ed with
the different antibodi es and bind was asSessed by flow cytonetry 5

(Fi gure 9AWA)Ss@epAduvant. cbﬁ?fé‘tqftglf‘ého ﬁ&%‘yerpﬁl%| enlyispeenast 954790 of the
candi dgte ﬁfﬁddta@qg/scréeaed C%ga@eaamgmhmgcﬁs aslﬁﬁodyuaddraﬂ Aeifipuman OKT3

nonocl onal anti positive cells was asséssed using J+ cells and
conpetiti ohumsmﬁs@@% sutibopips WergkeMagalesies.r TW(’ W@@?W@m awsippdiesant | geni ¢

nodul ati on,Q fikiodnc il eg £18). human peripheral blood T
cells was assessegégsda%Pﬁev ?}E/ztcérret ry (I%‘l1 90 . 10 Finally, a T-cell
proliferation abwycmgxmplﬁ of e Hynesboept qé@mpmﬁ@qoalonb Y mousee| | s

was immunized twice with soluble recombinant human CD306¢e on days 0 and 25. Human
20  thymocytes (~10° cells) were then used for boosting on days 40, 49 and 56. The soluble
recombinant CD38s was injected twice on days 70, 77, 84 and 91. The mouse T cell line
transfected with the cDNA encoding human CD3 & and € chains (EL4/CD3, ~10° cells)
was then injected on day 98. Finally, the mouse was injected with soluble recombinant
human CD38e on day 101 before fusion of the spleen on day 104. Immunizations were
25 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 1.27x10° 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
30 (Figure 4).
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dyed with CFSE and cel |l division was assessed by flow cytonetry (Figure
9D). Exanple 2: Isotype Switching of Human Anti-CD3 Anti bodi es Sonme huCD3
ant i bodi es produced usi ng the novel protocols described in Exanple 1 were

| gM ant i bogi e I gM anti bodies were "converted" pErphodAFo245
anti body, g’re %Srll-g ?/ to an 1gd antibody. For exanple, the IgM antibodies

were converted by a cloning procedure in which the VDJ region of the gene
encodi ng the 1gM antibody was cloned into an 1gGl heavy chai n gene

obtai ned 1 0m asf@filPevitehl THAGAEHiniBn SENRIFASAN RekcllGhY R F gametal.
For conversion of the i ght chaln, the |gM sequence was cloned into a
vect or confodiowinggriteiie. Kagpzntibedy-einding to B3 apsuvericeveraus@ D3 ndgati®0 HuMAb(r)

nmouse, mul {i,ple. Li chal of. all.el.c

excl usi on. Een&é‘%ﬁaﬁ(‘: ﬁi'na‘?’:t@% Jg%k%hgfgg?g%ﬁ% ‘ieﬁgﬁf’ 5 %hdzjiuk@%%&fer%h%bé)ct ed into
293T cel | swasiimgbattdreith tedMierént (aRdtoddéss Bhdibindisg was psstssethisy AW catmaigent

accor di th uf acturer's. ui delines, T. secr et ed .nonogl qQnal

ant i bod? gs \)\E’F%S‘f\g‘sa#g@%?% OIB?JeLUi%RP 8 f%‘ﬁ‘&‘?‘i‘ g‘ﬁﬁ?’ﬁfyyoﬁﬁheeq ‘%,datf’é? Yanti gen
bi ndi ng, usiinkbit iR teelicdfitemedid atilmnte QK Tachdcnieatbddy td CD35 EXAMPLE 3:
Anti geni ¢ Modul atjon Using.the EuC?ﬁﬁg@ti bodi.es The huCD3 anti bodi es of the
i nvention &‘Psét“'(?&[’)]i]i‘o‘f"’é; aﬁﬁ‘e*‘%ﬂf‘?la% it & PARREHON WaiAsesssqddYAY ned as the
redistri buaﬁ@;ﬂe@wgi@!ré 9B MNekf Bntddenicifodalidiol 6RCDY EM @Y% TORMMGRthe DY anti body

bi ndi ng. Cell surface expr esg on_of other nolecules on T cells, including,

for 58 wowiosehhuygspergheratlogd 3 asioyopassessed by tiow otemsty (Figured@er ed by

exposuig t pingfly aNtéenrRtifaatibPasy Wis dehBrmdMRRE hifhan gEdgmufaﬂbl%a T cESAVPLE 4.
Reduci hg the toxic cytokine release syndrone generated by huCD3 antibodies
5 Prefer abﬂxadmmecﬁﬁl%/m calhh divisinn was assessed yiflewesytamtryi(Rignisd®)a nut-ation in

the Fe region, such that the nutation alters cytokine rel ease syndronme. As

descri bed EQQMﬁth NRtype Wndtchidg of BhRRGEA SHCDPOARKJIRS) | S a conmon i medi ate
conplication that occurs with the use of an anti-T cell antibody such as

ATG (anti - t hy mogsthEm@DBUatibsiesqokd Eidgthe Hdvel ABtoRBlk dedeBBedint | body) . Thi s
syndronme i s characterj zed By th exce&s%{é‘% rel easg of 10 cytokines such as

TNF, | FN- gExkaaple havere lghl antipories, cThese Ig eities wite epvegdndsa 8Geased by

the acy§vahifhody, pRlfrbIP EPHIEE 1 AndibRS. Obr SHUMHRIIHE IV ahBWHIRE Yok T €SPONSE
simlar to that found in severe infection_characterized bX‘ hypot ensi on,
il

pyrexi a anePEERkhy 2 cignips miReedate in piishithe VR egiona theegnpeneoding therdgMehi | | s,
nausea, VOmioBHwad Vel Eits bR TG BREy VISR SR obtained from a vector that contains

a gene encoding allotype F gammal. For conversion of the light chain, the IgM sequence
was cloned into a vector containing the kappa region. In Medarex mice, e.g., the
20 HuMADb® mouse, multiple light chains are produced, due to a lack of allelic exciusion.
Each combination of heavy and light chains was transfected into 293T cells using
the FuGENE 6 (Roche Diagnostics) transfection agent according to the manufacturer’s
guidelines. The secreted monoclonal antibodics were tested for optimized functionality,

e.g., target antigen binding, using the selection criteria described in Example 1.

25 EXAMPLE 3: Antigenic Modulation Using the huCD3 antibodies

The huCD3 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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The huCD3 anti bodi es of the invention contain one or nore nutations that 15
prevent heavy chain constant region-nedi ated rel ease of one or nore
cytokine(s) in vivo. |In one enbodinent, the huCD3 anti bodi es of the
invention @Boddi@&dI®! ecul es having one or nore of thepdphdandigrut ations
in a nodified IgG yl backbone: "yl N297A", in which the asparagi ne residue
at position 297 is replaced with an al anine residue; "yl L234/A L235/ A",
in which the | eucine residues at positions 234 and 235 are replaced 20 with

alan ne T e Aee oM nbiaRdddby b3t toarlﬁth%?%ltfbt}@yv\%ﬁﬁging foffS! due at

position 2 S replace al ani ne resi eu0|ne
resi due atGﬁQSBBCbn 235 is replaced with a glutamc acid reS|due, "yl
L2351E" in which the |eucine residue at position 235 is replaced with a

gl utam c aﬁk%é\gﬁﬁtquﬁl dﬁ@ﬂ tid to%@ﬁ@dﬁine‘ﬁle%&' 1? lﬁﬁl‘ﬂs residue

at position I'S re aced anlner enu ering of the
heavy 25 chufindiessi dues descri bed herein is that of the EU i ndex (see Kabat
et al., "Proteins of |Inmunological Interest”, US Dept. of Health & Human
Ser vi ce8 (1983) Prefeadlys HuhnCD8 agtibodidgsief theSnvepdaraineluddosmuBliaria t2lic and

5 048, 260, 115 SRAUANAS offatblflls BHSGNELSI ohASRLPRLALEMIAbLE gBN 7oty

by referenc nodi Ions 't can us:e(f in the
huCD3 ant i bjudnnsreln’ase s?ﬁdmime (CRS}aaMcommona:hmd@atebomplmnampthetocét&%}ﬁl&S" in

whi ch the ani n i ositio 0

PCT| US2005% Tdce e Ys“‘ihh‘“g‘ﬁgg"‘“ﬂ P"<2§ ‘E’“é‘i{? g?JKTﬁ:%l/ S in
whi ch t he muﬁht mh-CBs uﬁiﬂﬁdya)t Thissyhdromme iShirac®rizedblyalieskcrdsivh réleasesi ne
residu

The f.ull ant i bodi of .the i.nven Vi n a |.234 L235
1 ab 94 Lo s okl et TN TEN eainagif o2 S e B ThE mebPles efefl v et L on
of cyt oki nByﬁelaemedmcetmpmdﬁcemepemestaﬁmhﬁmnm@@r@pbmsla@ﬁtmararthar st udi es
have act ual I'%ﬁtau ht . y fromt of an arrtltdt ati o (see e.g., Xu

et al., cefqufiipse ERtgy yhar ze?)E FRStegiop, 2’(3??6)3 Pgﬁfs yapomgighever ,
these partCRB'lﬁd’ludeV\&r BRbnddld, BVer, ahillpQRabdch OdSni b hpdekndidR, ahll dfspned- 234 L235 3
A234 E235) elimnated theht&ytokl ne rel ease syndrone, as assessed peri pheral

human bl ood  mohRRERE 9 H‘WY‘?“B“&%‘%%@”%‘}FS%W‘ZWP@H?‘EémﬂA 118). In

this ags ayprepe{twiwrcﬁém é&sﬁamﬁmhlmcttémee&%t&wo&edré Syt¥h&s) i# Ph@l ed usi ng
a ficoll gradient, |abeled with CFSE and the CFSE-| abeled cells were then

pl ated i nt 8 9% qbpiimsnis themCPA @ntibadies 9§ thedmsationas leGmelesilen hekingere added
at vari ous LUt 8RS0 ng gtﬁﬁ@ﬁﬁﬂ aandeer% Vi ﬁacﬁBor%7‘*ﬁ:N2©f7Aer 6 hours, 50

| of supernatant was renoved to eval uate F rel ease by ELISA After 48
hews, 50 | whichshgreparagimrresiviasat pesiowelf 7tipreplagtdwittean dfitine regifleatd by ELI SA

After 72 L234/A, L235/A”, in which the leucine residues at positions 234 and 235 are replaced

20  with alanine residues; “y1 L234/A; L235/E”, in which the leucine residue at position 234
is replaced with an alanine residue, while the leucine residue at position 235 is replaced
with a glutamic acid residue; “y1 L235/E” in which the leucine residue at position 235 is
replaced with a glutamic acid residue; and “y1 D265/A” in which the aspartic acid
residue at position 265 is replaced with an alanine residue. The numbering of the heavy

25  chain residues described herein is that of the EU index (see Kabat et al., “Proteins of
Immunological Interest”, US Dept. of Heatlth & 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. _

Other IgG y1 backbone modifications that can be used in the huCD3 antibodies of

30 the invention include, for example, “A330/S” in which the alanine residue at position 330

59



15 hours, the cells were harvested and proliferation was assessed by FACS
using CFSE- |l abeling intensity. Thus, contrary to wild type heavy chai ns,
and contrary to a series of other nutations that had been descri bed by
others (e.@oddh&sX (aglycosylation mutation), Bl uesp@ngs0dshich2d-235 3
A234 A235 nutation) (see e.g., US Pat. No. 5,885,573)), which all 20 retain
a significant |evel of cytokine release effect, the L234 L235 3 A234 235
mutations of the huCD3 antibodies of the invention do not exhi bit cyt oki ne
rel ease ph A was 100
ot or i ho o Ty e B P i P SRS R0 1573

A234 A235)33MEmnla\;¢d‘aﬁhlala¢m@tre&;d@bl e for Ala/Cu Fc nutations descri bed

herein (Figure pﬂﬁ%‘ E%ﬁ%{ 23 demt fm tkon of the
huCD3 Anti body-%lll%g pl(?ﬁofoe E%Eg%%ﬁgglﬁtg’qgﬁ@hég SAiscr-;eenl %g of |arge
nunber s of mpaagon tetbe Raregidbdeve asdgue fuactida t-eliminéon hEcytokineaelaasedn the5| dues

caysen et Bl BRT? Rkl e sEHS G RIFaL R R ehom iz S

exper i ment sn Des Erminattbnesead g1, XwetrahySelblar Gvemhalpgy, 200, pepid-e@oo®y stped from

the am no d se ence. o e on ¢ I ed from
Serin ( Berth Mo g patist by noara Ahbes RS POLSNORs Gbdas L ag
subsequent h$* E@é)te@ldmﬁ:@é’d tBe PAbits Ricafe syhdrdinethshiyseldae périthesal humbiedH | -

mAbs of the |nvent| n. The peptides.in the arrays were produced using the
"SPOT synt Rergraeleprsefl i vra assay PYSIAT) GigOTes i A - slwhlwé?sg PEIPIERhDr ane

suppor §§ ( &ﬁﬁa:ﬁfl@&&ﬁn&%u@é&%%ﬁer%bﬁtdﬁ%mg@ fidb1p Fradlei{plabel@@wﬁﬂ ¢rsp9 (1996);
Kramer and Schnei der - Mergener, ©Meth Ml Bial, 87:25-39 (1998)). The

|i near 14- #@rﬂlﬁ%ﬁmleﬂéﬁl&s ey thea plafeg lﬁaﬁﬁwl@laéesvﬂkﬁ Mafpus gionpenal)| ose

support  byadih8dies ivere BBt varRAY dtidnb Snd\nbatid @szﬁoﬁf% at 1}7 QZ ARgRpund) .
Using standard western blotting techniques, these solid phase-bound

pepti des rbawnPlal @memﬁwt%mo%mabﬁmm%@kgwtw@m st #appi ng set
of .ami no aﬁéd\i;% Sbgll %%éxﬁbt&ﬁi iR rdnitvellio éﬂl\ﬁérlﬁkﬂ#ﬁle@é EIISA. ARLHER

EVMBODI MENTS e 1 nvention has been described |n conjunction with the
det ai | &8 bews therellowercharvestd andmsolifgiabepvagpserssedtiydiidhusing ¢iitfended to
illustrate gaﬂﬁfl&tmé mt the scope of the invention, which is defined by
the scope o e appended clainms. O her 15 aspects, advant ages, and

nmodi fi cati ons aFmsydontreny to Wad fxpeheavyfchaing ahdbondraiytg askribsof other

mutations that had been described by others (e.g., TolerX (aglycosylation mutation),
Bluestone (L34 L > A®* A® mutation) (see e.g., US Pat. No. 5,885,573)), which all

20  retain a significant level of cytokine release effect, the L™ L?° > A E° mutations of

the huCD?3 antibodies of the invention do not exhibit cytokine release phenomenon. The
level of remaining cytokine release effect was 100 % for the wild type Fc, about 50 to
60% for the Bluestone (L?* L?5 > A?* A°) mutation and undetectabie for Ala/Glu Fc
mutations described herein (Figure 11A, 11B).

25 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 ef al., J Immunol Methods, vol. 102(2):259-74 (1987)). In
the experiments described lierein, arrays of overlapping peptides derived from the amino

30 acid sequence of the CD3 epsilon chain were purchased from Jerini (Berlin, Germany)
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61 What is clainmed is: 1. An isolated fully human nonocl onal CD3 anti body,
wherein said anti body has the follow ng characteristics: a. binds to CD3
positive (CD3+) cells but not CD3 negative (CD3-) cells; b. nodulates the
cel | surfagp R¥prifssi on level or activity of CD3; c. dﬁ@f/gm@%ﬂgljg cel |
surface expression level or activity of the T cell receptor; and d.
includes at least two nutations in the heavy chain at p03|t| on 234 and at
position 235 of the heavy chain of an 1gG backbone, wherein the nutation
at positi %d%%ﬂseqﬁ&@i?'tésﬁad'f& mnah%mbmamrg@gﬂmllﬁﬂﬂnmut@mmm ofit position
235 results in an alanine or glutamc acid residue, and wherein the

nut at i ons hediveetiame rel ease of cyt oki nes froma T-cell. 2. The antibody of
claim1l, wherei [ c i human
OKT3 nonocl onalfhejﬂkﬂdﬁgmthg%gyy?-lyr%b%%g?gg %Tﬁgogﬁ ﬂlg@ggsy&g?ﬁ aim1l,
wher ei n s afod dixest ichamigal synibisisaon negpitrassupness (v Srank and Overain, Mdth Yol ncl udes

the am 1410 ﬁl%'l dvo%eéwﬁ@ %% T@%‘EM@'S 1({e§—§@r%eger mﬂp@%hB{&l vi1e antibody

of claim 17 wherein sal body further conprises onal nutation
in the heaWZS:Bﬁ(B@S)s;t) &he bigan-mei atph@sivcm@cmleptbssbmndm ewamumzsw of the
heavy chaln a ok ] h duces t he
rel ease of ® 3!?15%?11’%3 Blg%{(%%?%céllﬁagg%e?egé@n ttl):rogg )m 8her ei n

sai d addi tstatdatd westerh blottingeschhityses] thesersolbid plmse}boxrrﬂsxepmm rabalab&attth@n 265 or

7 " the. ant SEIAyPERC PR AR LR R e IR AR Rt R Be YR o Wi

three 1@onﬁhﬁﬁa@(}?ag.|my determ ning regions (CDRs), conprising a VH CDRI
conprising an am no acid sequence selected fromthe group consisting of -
the ami no acid sequences of QY SEOQ | D NO 27) and SYGWI (SEQ ID

NG 33); a VH CDR2 conpri sing nce selected fromthe group
consi sting of 62 VI WDGSKKYYVDSVKG (SEQ | D NG 28), |1 WDGSKKNYADSVKG ( SEQ

1D NO 34), andwhiVHNGRISE SIS de&!%@e&[ﬁd&%}nﬁéﬂonﬁﬂﬁthedéfﬁim conpri si ng

an am no acid _sequence selected fromthe group consisting o
description thereof, the foregoing description is intended to illustrate and not 11m1t the

scope of the invention, which is defined by the scope of the appended claims. Other

15  aspects, advantages, and modifications are within the scope of the following claims.
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QVGYWHFDL (SEQ I D NO 29) and GIGYNWDP (SEQ I D NG 35); and a light chain
with three CDRs, conprising a VL CDRL conprising an am no aci d seqguence
selected fromthe group consisting of the am no acid sequences of
RASQSVSSYLA (SEQ I D NO 30), RASQSVSSSYLA (SEQ I D NO 36), RASQAE SSALA ( SEQ
I D No‘gﬁ%t alnd ?\AASQGJ SSYLA (SEQ I D NO 43); a VL CDR2 conprising an am no
acid se AtE R %Rt ed fromthe group consisting of DASNRAT (SEQ I D NO 31),
GASSRAT (SEQ I D NO 37), YASSLQS (SEQ I D NO 40), DASSLGS (SEQ ID NO 42),
and DASSLES (SEQ ID NG 46); and a VL CDR3 conprising an amno acid
sequenge sel r. 154 | NE® : 1 32) ;
QQYGssgr T (é’%%g?‘%t%@?éﬁ‘mq%%@%%‘%&?ﬂs?g% ADIH%(%.Q%D , qugﬁr\n%%(’ EélslaFé[\l)o

NO 45), and GoENEYPkRargSEG3ticR NO 47). 8. An isolated fully human nonocl onal

ti body, whergi i.d.antj.b hai n..wi CDRs
compr i s g & VEMBHRCDR grolve i Pefls biee s reiv b idhee or ovaw
(SEQ | D NO 27) inoduiiids GRS expAeMBioh S Rlod Aivagbpepsaci d sequence of

VI WDGSKKYYVDSVKG (SEQ I D NO 28); "a VH CDR3 region conprising the anno
aci d sequence ddcranEvireirel syrBEOekpres i@yl of avtivitycrithe Tegll aerepiommandsi ng t he

am no acid sequencge. qf VSSYLA | D 1 30).; .2 VI regi.on

conpri o ng Ehetiaie AdeRi RO Binshe ety fort rpd B o nR0R |y
CDRI regi on copyy dfxhéBedviy@haifi oTandgG U beekhofs) Gheddin (KRGMBIPhilpdsiioR 230

NG 32), wherein said antibody binds CD3. 9, The anti body of claim1l or

cl ai m 8, wher efefulidnan alninggasidearsk the auitationad positem 2 b rogulfs lawnalagiieno aci d
sequence sel ec . u LSt . : 6, 10 and 22
and a |light chéﬁeﬁu%fe{l?%‘%ﬁlgesg{#l%h%@g?% @edéﬁglﬁ%fgoggﬁgk%e‘yg??%%]etoﬁe group
consi sting of GH&Xihé3 N:a BeelB, 16-20, 25 and 26. 10. The anti body of claim
1 or claim8, wherein said anti body conprises a heavy chain variable

regi on _conprjsing, the .no agi d.sequence .of .S D . NO and .a |ight

chain Vari agjlhvs apgchgrpf% r1i=§\’%i"? 13 ﬁ%gémlwyﬂlgl%éﬂg@ﬁfé%%ﬁm% zFII_{)@NO 4.
63 11. An i sahaheskTiidohodloHR niBRRGh APAlyrdiidcpedy. wherein said anti body
conprises a heavy chain variable region conprising the am no acid sequence

of SEQID NO 2 and a |light chain variable region conprising the am no
aci d séquendéeantigry afplaimd, wheraimsid antibpslybingstanspitgpothatwbabzor 12. The

gnt | body of p%}tfaaillgln ir%clt?ées Cfllleaérrrf?ng acl s%(rp?ei:n%e %ﬂ(ﬁ’(}%‘fﬁ?ﬁ%‘i@&ﬁ‘ ('S%@SH?1 framework
NO:67).

4. The antibody of claim 1, wherein said antibody further comprises an additional
mutation in the heavy chain at an amino acid residue at position 265 or 297 of the
heavy chain of an IgG1 backbone or combinations thereof, and reduces the release of

cytokines from a T-cell.

5. The antibody of claim 4, wherein said additional mutation results in an alanine residue

at position 265 or 297.
6. The antibody of claim 1, wherein said antibody is an IgGy1 isotype.

7. The antibody of claim 1, wherein said antibody has a heavy chain with three
complementarity determining regions (CDRs), comprising a VH CDR1 comprising an
amino acid sequence selected from the group consisting of the amino acid sequences
of GYGMH (SEQ ID NO:27) and SYGMH (SEQ ID NO:33); a VH CDR2

comprising an amino acid sequence selected from the group consisting of

62



region (FWR2) conprising the am no acid sequence WRQAPGKGLEW (SEQ I D

NG 73). 13. The antibody of claim1 or claim8, wherein said anti body
conprises a framework 3 region (FRWB) conprising the am no acid sequence
RFTI SRDNSKNTLYLQVNSLRAEDTAVYYCA (SEQ I D NO 74). 14. The antibody of claim1

Ctormnal SEWHECSRE T YOO AtERaPR0aRS u s PRk Rer RB VR EIE" e
am no aci d_sqgdg)6Rd XINSNGRROD PANSVGL: (§EQGIDHQ§‘441)%dtah@H ¢5R§- t ermi nal
to the CDR3 region. 15. The antibody of claim 14, wherein said antibody

conpri ses acumprisibg en apdgicorrid sm@eea selected frinn tile group drmsGHRZOf egi on, wherein

N 65) at o QUG BATEHAR] BB e e kEpP ERRR TRy o) e 3 Q0
anti body of cﬁélﬁwﬂ%ee\m@melca AkRlgANYL. OWR/ ERRPHsIHEM @nmarabﬁtaequdnegl on
| ocated C-termnal to the regi on, wherein said variable re

conpri ses t elegiad flem the igtpupequsipEne WCRGRNIIP\SE] ﬁ(eSE@CBDOf\b‘\é&gVaSt %?Lfbom tion

that is Ct I t 0, a

wherei n sai :ﬁgﬁ??lﬁbo@%% @%S&g%gﬁ??ép@qiﬁ? Nﬁg?)l’ ngSlrMpés L ﬁé | ncI udes
the am no aw@ssgwm&s@mvﬁﬁ Y EYSDSCED: 4§ﬁ?vmnm®c6ﬁpnsﬁ;§anﬁhﬁmantu body
of claim8, wherein said antibody further conprises a nmutation in th

heavy chain aﬁltd sgeeans srdedied Homdhe gioup spn$8ineaf SAINBATASEQ BENO:3h), 297 of

t he heavy D86 rein the
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reduced as N@dy, and msstmzsa(sa@mmmt aied/a ¥ @PR 3 feconmpriaing-ea@kdine acid he
presence of an anti bod at. does not . i ncl eavy
chain at poSFqUeBte pted z‘%@n%@w COsiStIGE of ﬂﬁm@&%ﬁﬁé@hﬂ) Hﬁbé} backbone
or conbi nat '@Gsﬁpﬁefsﬁs HINTHS), 60 PEYT EG IBIND:48).Q WR(SEQ
mutation results in an an| ne or glutamc acid reS|due at said p03|t|on

20. The ant iIBA¥Y:46}.a] QOEFNEY PIM(BESI IP N&i4¥)ant i body contains at |east a
first nutation is at position 234 and a second nutation is at position 235
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cham with three CDRs comprising a VH CDR1 region comprising the amino acid
sequence of GYGMH (SEQ ID NO:27); a VH CDR2 region comprising the amino
acid sequence of VIWYDGSKKYYVDSVKG (SEQ ID NO:28); a VH CDR3 region
comprising the amino acid sequence of QMGYWHFDL (SEQ ID NO:29); a VL
CDRI1 region comprising the amino acid sequence of RASQSVSSYLA (SEQ ID
NO0:30); a VL CDR2 region comprising the amino acid sequence of DASNRAT (SEQ
ID NO:31); and a VL CDRI region comprising the amino acid sequence of
QQRSNWPPLT (SEQ ID NO:32), wherein said antibody binds CD3.

9. The antibody of claim 1 or claim 8, 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 and a light chain variable amino acid sequence selected from the group
consisting of SEQ ID NOS: 4, 8, 16-20, 25 and 26.

10.  The antibody of claim 1 or claim 8, wherein said antibody comprises a heavy chain
variable region comprising the amino acid sequence of SEQ ID NO: 2 and a light

chain variable region comprising the amino acid sequence of SEQ ID NO: 4.
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of the heavy chain an 1gd@ backbone and said second nutation results in a
glutam c acid residue at position 235 of the heavy chain an 1 gGl backbone.
65

11.  Anisolated fully human monoclonal antibody, wherein said antibody comprises a
heavy chain variable region comprising the amino acid sequence of SEQ ID NO: 2
and a light chain variable region comprising the amino acid sequence of SEQ ID

NO: 4, wherein said antibody binds CD3.

12.  The antibody of claim 1 or claim 8, wherein said antibody comprises a framework 2
region (FWR2) comprising the amino acid sequence WVRQAPGKGLEWYV (SEQ ID
NO:73).

13.  The antibody of claim 1 or claim 8, wherein said antibody comprises a framework 3
region (FRW3) comprising the amino acid sequence
RFTISRDNSKNTLYLQMNSLRAEDTAVYYCA (SEQ ID NO:74).

14.  The antibody of claim 1 or claim 8, wherein said antibody comprises a variable region
located C-terminal to the CDR3 region, wherein said variable region comprises the
amino acid sequence VTVSS (SEQ ID NO:64) at a position that is C-terminal to the
CDR3 region.

15.  The antibody of claim 14, wherein said antibody comprises a variable region located
C-terminal to the CDR3 region, wherein said variable region comprises the amino
acid sequence GTLVTVSS (SEQ ID NO:65) at a position that is C-terminal to the
CDR3 region.

16.  The antibody of claim 14, wherein said antibody comprises a variable region located
C-terminal to the CDR3 region, wherein said variable region comprises the amino
acid sequence WGRGTLVTVSS (SEQ ID NO:66) at a position that is C-terminal to
the CDR3 region.

17.  The antibody of claim 8, wherein said antibody binds an epitope that wholly or
partially includes the amino acid sequence EMGGITQTPYKVSISGT (SEQ ID
NO:67).

18.  The antibody of claim 8, wherein said antibody further comprises a mutation in the
heavy chain at an amino acid residue at position 234, 235, 265, or 297 of the heavy
chain an IgG1 backbone 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
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19.

20.

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 of the heavy chain an

1gG1 backbone or combinations thereof.

The antibody of claim 18, wherein said mutation results in an alanine or glutamic acid

residue at said position.

The antibody of claim 18, wherein said antibody contains at least a first mutation is at
position 234 and a second mutation is at position 235 of the heavy chain an IgG1
backbone, and wherein said first mutation results in an alanine residue at position 234
of the heavy chain an IgG1 backbone and said second mutation results in a glutamic

acid residue at position 235 of the heavy chain an IgG1 backbone.
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