; kl mopqr stuve3ed| d , h~6( T hf WO 01/14.J2-1 PCT/US00/2335G HUVAN
CTLA-4 ANTI BODI ES AND THEI R USES REFERENCE TO RELATED APPLI CATI ONS Thi s

application clains the benefit vi si onal patent hppiUc@i8Bon
Serial No. Q%ggg,,ﬁSZ the di slmﬁmmmmmmm | ch is incor po;g.}lggmp?:{{gi nin

its entirety. 5 FIELD OF THE | NVE The present inventionte
generally to nol ecul ar i mrunol ogy a the treatnment of human di seases. In
particular, it relates to novel human sequence anti bodi es agai nst human

CTLA-4 and net hods ${UMAR CTLAUANTIBODIES AND THEIR USESUSi ng these
antibodies. ' 10 BACKGROUND OF THE I NVENTION The vertebrate inmune system

requires nultiple signals g _E,‘ﬁt »,ﬂgy |on see, e.g.,
Janeway, Cold Spring Harbor Synp 1\G“xfigant EROF p?%ﬂ(mg% Paul WIIliam
E., ed Raven Press, NTMs applisaticoalsima thebamafit of U@ypromiwndmatenmppﬁd_a@igﬂ),
particul arl y between T
15 Iyrrphocy Iﬁﬂ?#%@élﬁﬁ%??%ﬁ %%%s?%gﬁa%?%iseﬁﬁ% Oéﬁg%b{}glﬁ Iiﬁ%nqpéﬁ essenti al
to the i mmune response. Levels of nany cohesive nol ecules found on T cells
and APC s increase during an i REIIROFIIHERN¥ENSEONNger et al.., A Rev.

| munol . 5:223-252 (1987); Shaw and Shi nuzu, Current Opinion |n | mmunol ogy,
Eds. Kindt and Long, IhopesFptinyegion elatesaenssaliy tormolecylan Hamurgloghsad fhe

9:109- 113 (1388)eht of AR ARREkeS. eﬁa%ﬁm&%: {thasEs {3oPQ Hufian SR Mered aifoRiee X P! ai n
why activated APC' s are nore effective at stinulating antigen-specific T

cel | prolif eaainptdmmean & Larbandaaetherds ofiveatiag hpman dipgasesiang jnfections usingmnol .

131:109- 114 §d98Xbodlscei ger et al. J. I munol. -135:2937-2945 (1985);
McKenzie) J. Imrunol. i41:2907291 I (1988); and Hawyl owi cz and

| munol . 141:4083-4088 {1988)). T cell immune response is a co#mmmmmmw
that invpdves cell-cell 25BACKGROUNDOKTHEINYENHEHONI .., A Rev. Jgmnol .

5:223-252 (1987)), particularly between T and accessory ceI | s such as
APC s, and producti onTbé veebuld immunesysennequisdt andtifle sigdts to@shieve optimal

A A B T
T-cel | surf a@ess)skxapWillism B.red| Rakien res) N.Y; Ferdanteeatmrumologypitieadifddei ss
(19000 2o R AN P 288 e A OS2
15  lymphocytes (T cells) and antigen presenting cells (APC) are essential to the immune
response. Levels of many cohesive molecules found on T cells and APC’s increase during
an immune response (Springer et al.., A. Rev. Immunol, 5:223-252 (1987); Shaw and
Shimuzu, Current Opinion in Immunology, Eds. Kindt and Long, 1:92-97 (1988)); and
Hemler, Immunology Today 9:109-113 (1988)). Increased levels of these molecules may
20  help explain why activated APC’s are more effective at stimulating antigen-specific T cell
proliferation than are resting APC’s (Kaiuchi ez al.., J. Immunol. 131:109-114 (1983);
Kreiger et al.., J. Immunol. 135:2937-2945 (1985); McKenzie, J. Immunol. 141:2907-
2911 (1988); and Hawrylowicz and Unanue, J. Immunol. 141:4083-4088 (1988)).
T cell imn‘mne‘response is a complex process that involves cell-cell
25 interactions (Springer ef al.., A. Rev. Immunol. 5:223-252 (1987)), particularly between T
and accessory cells such as APC’s, and production of soluble immune mediators
(cytokines or lymphokines) (Dinarello (1987) New Engl. Jour. Med 317:940-945;
Sallusto (1997) J. Exp. Med. 179:1109-1118). This response is regulated by several T-cell
surface receptors, including the T-cell receptor complex (Weiss (1986) Ann. Rev.
30 Immunol. 4:593-619) and other “accessory” surface molecules (Allison (1994) Curr.



Qpi n. I nmmunol . 6:414-419; Springer (1987) supra). Many of these accessory
nol ecul es are naturally occurring cell surface differentiation (CD}
antigens defined by the reactivity of nonocl onal antibodies on the surface
of cells (MM chael, Ed., Leukocyte Typing Ill, Oxford Uniy8 BuNeg2d3d Oxford,
N. Y. (1987)) wéoﬁf’ﬂhy studl es suggested that B | ynphocyt e 3’3&}11\!’@0?

requires two signals (Bretscher (1970) Sci ence 169: 1042-10 now it is
believed that all | ynphocytes require two signals for their optinal

activati on, aro;ﬂzntlfezgemlsqzxém 419 Springet (1987) sepgh A anya$ thesd dccasori nipdeeoRsl,

anti gen non-speci ra) . eenman 9 J. | mmunol .
143: 2714- 272275 ’?gﬂg‘ a“g%‘(ﬁg §‘ggﬂ‘éﬁ%"e‘§ﬁ8’° ﬂ%@ﬁ*é‘?ﬁ%@‘%&%&éﬁfﬁ%& the reaavity o
igg i \égté |0 ;)n antolfgtblnodlmad)gmb?ads dnythd/Mbfacd o(é%ﬂleeﬁaMDl\lA h@a&&%& L}ukdﬁmﬁhg 1, .
ns is c ave been shown to stain y
both I abél ed é!}f“é it &k@r‘*&”( 1986) Human | munol . 16: 100- 113;
Yokochi ( 5981) J Im"rB tudledBugdsted HacB Hkytahotivatidn k8@ iites 4P ghal
Freenman et al {5.9 ?Q}psra u?g%ga]é gl g@mﬂ%xg}nescsllvg;l of thfs ari agsen has
been det ect ed @FFSG]%?‘I( 9 6f”r‘r'6|16 U214 andinol 1his belisvert thatedl lﬂpllqny@érran et
al.., supra) uite P& Eighad for (hh bpiraili g8 tion | LSRABEHSp Jcmru:ﬁ)%al%@aﬁw
pI’OVI ded. by APCq The first signal is.initjated by interaction of t

cel | receptor "(F(B‘r?ﬁ?é?&°(‘9’@i“§%m ngn-spscifie signal; flapewayssuprr) cFreqmmg) 980wt h antl gen

presented in tmezusant@xmwfzwi)mwdlanaab@enéw%tcma{elelabédlﬂgyaﬁ@@ipl ex
(MFi C) nolecules on the A SV | rmunol . Tod 270 19873>r@QTh| S

ant i gen- sglci FeRvaipRpiigen ?Cﬂ%’c‘z"g MAD B (F rfﬁmﬁbﬂg%ét’ ”'é"”l"&” and
in the absenceeny transBee@With HigERA Kave beeh Bwto Is@ﬂa(bymtlﬂhmlmmmtdnxat I on

or aner gy (Sc 8:1349 90) The requirenent for a second
"costi nul at or m{;%ﬂg@wﬁgf%ﬁé%%’gﬂmﬁ@? C‘)Oﬁ’alé%%‘é‘ﬁ éhﬁ?ﬁé{lf'&t”éﬂoi n a
number  of equaemtfaéenﬁmt@trrs(lsé@ﬁyﬁatmeerﬁwtaz (Yo7, 8Lipra)) G AdAREHAS

| mmunol . Today 11:49 (1990)). The ndlecular 25 nature of this second signal

i s not conpl ete&Pgss s greigen basbreptectad ongcelly f piher lineagssesuch aemonaeytes hot h
sol ubl e nolsecyrRematsrialasugrat erl eukin (1L)-1 (Weaver and Unanue, supra) and
menbrane receptors involved in intercellular adhesion (Springer, Nature
346:425 (1990)) can pro‘v}Pa’eefésg{mﬂ%&wewgmwmm@%wg@rby%PC’

horodi meri ¢ g"ﬂﬁ@i@sft@ﬁgﬁélns ftiated By irARG! of B! T E1130ceploPETHRN (Weids VT Wif0 and
Seed, Proc. Natl. Acad. Sci. 84 8573-8577 (1987)), is _an accessory nol ecul e
found on rost Mh?%lmr@%%ﬁ%@*}”é‘g?wr‘r‘feéteétmQ’F°°m°x3°f¢1hﬁsré}fml°f

131: 2296- 2300 Hist@3mpatibikdycbBplex QUHOF RfoRcoldgaetHe APCAlled NMinsuhdl! B} €:270
functions in an alternat|ve cell acti vatl on pat hway di sti nct fromthat

initiatedy t(hB7D- This ptigspaprciic sipalde at spifisine @tgcaqrateaﬁwmespow pod igj of
7:4472- 4481 ( %RS8dbsdnce M’@%Brﬂ%aﬁﬂﬁy mu??teaa to clohal thaddPMigPH3nMEyOL/ 1~~2. 1
PCT/ US00/ 2335G_(_MAbs) active gen can augment T Cel|
responses i ni tEgtEE2 b%f‘%%?@dé%@l%@)l)&ﬁlm‘ﬁ’c"i%ﬁf°’(5rsé9‘? eptipylatere et

al .., supra). siheSRovidddBy R MHC lfth)@&ltcferd&ymﬁzﬁﬁHlatnuﬁxB&'@f filnBRtd
cytokl ne production (Thonpson et _al.., Proc. Natl. Acad ci 86:1 33 1337

(1989); and Li(Relsta8n sepraa Jeaver apd Wparwedlnupug ol Tadey 1148 §8990)) aBheanelendaquence
5 of i ncr egsedafid\¥ thik 8debhd ﬁﬁalﬁ%o(ddnmﬁél?'ﬁn@érst%d alﬂ{oﬂigﬁms,clei%‘ﬁf Rine

Anti - CD28 mAbs can al so have inhibitor e. can bl ock

aut ol ogous i X&8%s thrhbath slrkle makeetlpssveh Eﬁéfﬁdé“l%'ﬁ (151 (WePfcéénd aanpe, suprdy Sci .
78:5096- 6001 (anh%ﬂﬂb)a}le adadpta@mvu%a AinRkcefiifal SMBSHES F %erwa%bbwhﬁﬁes
(Lessl auer et al . . I'mmunol . 16: 1289- 1296 . Some studies
have i ndi cat edl QW&CW@@G@%‘Wé@?‘écept or for the B ceI | 10 activation

antigen) B7BB-1 (L' ns| eypes a:ﬂigen, alﬂ'b%dxn%'rclgiycéﬁ%g:m oPthe inrRiH oéZblﬁQl?’l 5035
(1990)). The B7BB-1 anti & nis hereafter referred to as B7 antigen".

The B7 ||g39nd§ua¢r@nblly§ rAné PecdoPrachiay. dead ol 66@5731185&&;613981‘7»@@9 but have,
in contrast taq, L sa@)glln an
N-term nal vari %ﬁﬁy Bﬁ@?lﬁguﬂg%hﬁﬁfh%\?@gaﬁ@&gﬂcons'ltléz;ér{?y (J%WE%I domai n.
15 Delivery ofl3&: ZQ%Z@@&?%D)CC%IM pyidénge élrggeﬁf’ glnhﬂnsmlqcnb fimctiend in@aqui r es
at least two h ,p%n(? call ed
B7, B7.1, or C 634@‘%%3&g$2t21$a?a éMh Etdé %Sﬁgoﬁzeﬂ?&%l&gh can
del i ver costi memptesipne eipdalMolt CellTBivd|1: é47\27"é8Ct12§7))-CM9anhnahmﬂbndlmr ough
CD28 pronmotes T cell activation. ' Using genetic fusions of the
extracel lul ar portions of B7 antigen and @28 20 receptor, and
| munogl obulin (1g) C ganma.| (constant region heavy chains), interactions
bet ween CD28 and B? antigen have been characterized (Linsley et al., J.
Exp. Med. 173:721-730 (1991)). Imobilized B7lg fusion protein, as well as
B7 positive CHO cells, have been shown to costinulate T cell proliferation.
T ceII sti mul atlon W|th B7 p05|t|ve CHOceIIs al SO speC|f|caIIy

o a o, ~r—- * S S o Y o . r Y L
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differential screening of a nmurine cytolytic T cell cDNA library (Brunet et
al.., Nature 328:267-270(1987)). CTLA-4 is also a nenber of the

i mmnogl obulin (Ig) superfamly; CTLA-4 conprises a single ext racel lular 1g
domai n. CTLA-4 transcripts have been 3 WO 01/1-12.1 1 6 J6NJ@HE

PCT/ US00/ 2335 PHl#d in T cel |l popul ati ons havi ng cyt ot oxi BCHusaom:tsy,
suggesting that CTLA-4 m ght function in the cytolytic response (Brunet et
al.., supra ; Brunet et al.., Inmmnol. Rev. 103-21-36 ( 1988)). Researchers
have r epor t e@ahe) repcsive N@thmsmﬁmw emgnspng@n@l TREPONgep nitinteddry Vaoawk erpar t

sans  chr ombs Boyr oA Bif Movipwedd sun e UM, T ibiof pifpl hthfidgu’ 0 e
| munogenet i @QmMAbSiadlmdCﬁQ@Q@)ﬂ)OdUQB@q(lmsazmpérf@gd\kbéﬂm&czt hi s human
CTLA- 4 DNA agg1 3312832016 06 [h i b 1 2B, &%ﬁ%bmg @193@? CANaDOIR20Y O

sequence, W|t greate e ree of  Homol o
cyt opl asnibc pégpmngd(mmstabélzamn (Lindster8@® al. s(d@&%,suMD |Aa\&1a6H28emA&k can, 1988,

supre) 10, SO pRI R 2155 Y99RRY S R, EP AR AURL AR

176: 1595- 1604D{nile@2yL.. HloceNatchad Sai. BcpRIonaedl (188D) aBictiwRi85 of 4Biyen-
CgeTey, P by celis L0, e e e 05, 795 e
as a danpener of T cel Somaestudied haya indi¢atadrithat CID2D19 2 couhterftzqeptoh/ thelb cell

o i el BBl 2 L ey of PR A a0 SRR A 9%&%%”‘“” >
deficient m 021999))1‘ fTae B7RBxl Imtsgnvehdrgalﬁpmfcrred tofaet}&t“BmantﬁganamnelBg et al .
?gg:)g)nselstl E;i‘ém{%ﬁ' u%l@geqs éﬂg‘%uﬂ éb&lgisggel%nilé@u%%@ﬁ%‘g and in
vivo (Kear ne)CHZBQWIgﬁomhmmﬂlbu em%elmiengSﬁ)N-tmwmbehkgt unmor 20
st of rmune - S0aBdSRts e < BE G PR 80 S0 ASe T T has al so
been repadrsted that CT LlAeltNetna@f aawnesbeaaﬁmsmmuﬂatorysiaghditbiﬂmrihbelﬁmqmms aon t he

pi n. - | munorcegvsdeme ol ly B ol SR AR Mo PR ERiy i g

Tgorrps otn ( 19%)3?80)1&:1&37;&2 aalmsuasm f orT@ItD&G)J lﬂ)th)ﬁifﬂﬂ‘tld‘t@ﬂﬂel%r wsm?mhgf'%i y
observation a patien oan o) - 4.

i's possible tf%f‘ls%raﬁgeli ﬁ%ﬁgyr&s lla% &ﬁrgggh@géj%fog‘g{eﬁi frkim w?%‘f"e in these
patients (Mtsui (1999sidg g¢mftmﬁulons 4f3Re S3ASIABBHIrtionsmill BT antgenGhd SD28

ant i bodi have be u n ies. discu bov However,

one. of 1 mareepCr il Eimbheobul el Ceinht KFSalBRUIREN I4E:

t her apeut | C antdrachcmghMercCE@&hnd:h’i arpigen faye bmtchiuadcresd (Inin$lepnetiad, J.s t he
intrinsic i eni Fo X when

i mmunoconpet Iﬁualrrﬂlnallzé za ‘?9&3? tr’rlllhgn‘?&si% gg kugg# eogé;%eaﬁt“{c 1% %25051%‘93 r odent
nonocl onal arﬂH(bodlseha,vebbm shpwntmmnwnt@d‘tmépmhfqrhmdl es agai nst the r odent

I m"runogl obul i n sequenc.? cell gtprr?slaetb nﬂxrb’f’i o 1t1v%ﬁ%)eceﬂs also Odll%ﬁal{y stlmu
neutralize the therapeutrc an can cause fBc~s WO

01/ 14.12.25 PGﬂ'drtdSélDVeﬁ%ﬁﬁrmmﬂpCs foyIL-Z'He’dﬁloaﬂdtudiemmvcdbdwmthemn@Zm t he

previ ous anti I gver % tlge [LOVESI f .numan ant i ies to
CTLA-4 by th pggguébﬁ i nvé’n‘f |u§th°n ’Iﬂ\fp'a EF E?Peﬁ%ﬁﬁ’ mes% caﬁﬁi
interactions with a B cell leukemia line (Kohno et al.., Cell. Immunol. 131-1- 10(1990))
CD28 has a single extracellular variable region (V)-like domain (Aruffo

and Seed, supra). A homologous molecule, CTLA-4 has been identified by differential
30 screening of a murine cytolytic-T cell cDNA library (Brunet (1987) Nature 328:267-270).
CTLA-4 is a T cell surface molecule that was originally identified by
differential screening of a murine cytolytic T cell cDNA library (Brunet et al.., Nature
328:267-270(1987)). CTLA-4 is also a member of the immunoglobulin (Ig) superfamily;
CTLA-4 comprises a single extracellular Ig domain. CTLA-4 transcripts have been

3



The present invention provides a human sequence antibody that specifically
bi nds to human CTLA-4 and a human sequence anti body that specifically binds
to human CTLA-4 which is substantially &ee of non-i munogl obul i n associ at ed
human proteins. In a related aspect, the invention al so provil §edUth 2003

t her apeuti cal |'YOMAHEEt i ve human sequence anti body that speciptirasbdassdsi nds
to human CTLA-4. In sone 10 enbodi nents, the therapeutically-effective

human sequence_ antjbody binds to CTLA-4 on the cell surface of normal human
T cells. In otfeapd @mﬁimﬁwwmm@n&%@ww BB Fusssstingthat e might cD

antigens CD4, &DBionGHeeky@Dfic tdehchst BSRAA eFh1aRYErod WMl d 1RHRAGORENT tO

the administration of the therapeutically-effecti've human sequence

anti body. | n ot03e-36(Bo%) hdkasearchersdavhieeperrd g deningand mpapping\oé algemeefior the
15 i i - | f T
sequence a”t'idn%‘i&g?l{z@%foﬁhﬁxﬂ ERidvae &6 ERHY n9y1§g§qi?{9§$g;9§t@)g in

cells. In other enbo s, the human sequence antibo
a patient. 3 n tathesdame chromesnal meginn, (293 3s34) ps O 8l Hlekfags-Packitalgfberial.i,on of

pol ycl onal antj} i [1ig81] u ' Lbdj es
Phat “spect {1 calynpfenefil ;108 200 12oB) S o p NP et EAMARRER AR TP RN
ant i bodi es canDNémpd thabensoding D28 ptetrins 12veals sighificaBhomaBREy ob&quence, vda0
different hu i | i fJ I . A-4.
The inventi omfg‘%&g‘?gg?é@?%mﬁgdﬁ Z%glg nx(t:azxpe gﬁr’;dtr%%g{l J?)s‘oéi %usg[ﬁc Ig%leot(;:&lgj |ca7gl%

bi nd to human €TLUA88, saprd; Riiayhchidr bk 1988ndipra). of human CTLA-4 to human B7 or
do not blo bi ndi ng of d - EHH% 7 i n ion al so
provi des hﬁd(man sequencesgﬁtl %lgfqéﬁs%e??éf(tga In rqlg“%ﬁégsniﬁﬁf&g%&v%c}%og%a

equi | i bri um assowidatyicostinmdatat @Grslelyikey!.,diExptMéds 334:1500¢ 604 CL992); 3 @by /ded
o0 U SCOUBlE S AN 95 i Lt UIEG, CFgh gt L brageau |1 br um
human sequences,968,310081B&s796hand S§ScN7P). idvieyer3 Othbis havetrepdrterirat CTLA-4hashat
00, BB MO 9 A
human sequihcel 82mSoOE68D; Ksurhmeltet gh et f Inpairiol; 815l 52390 nEan®ELsA* dl..havi ng an
anti body heavy;chai. <] 3 ~J2. 1l .1 6
SUN 2005 Poa LR 7odss gdr?f%pg%%qﬁ‘eag@fléng‘%&“yg‘é‘%@@e‘gl“g"éﬁ&%‘? S‘f%&%m%*r

| gG4. The i nvembsson Lybphopiotifevatide (Clrntars es @gumpoy. lalksibboricpertadtibat €Th.Ade
can be. oncoded” By plhefts CHRRGebdRl hR) (vl oM R RNEDBEAEE | 00T o1
aci ds that con{ifpfpanduc vizo (KaeeyEtRIENE dmmimolt &1 10322036 Hxecertmgisoaitaror s et
forth in | . I DNV ACH spectively. .The pnvention al so
b ovi des. o hunHRS (ARS8 el i 75 BR RECHLS on shilfech UBMAGE
encoded by hundiseabgGuhdea(hPI8hAExp. Mad 1BUHRAT4K2)p Pichab alghbeenmepontedithat @TAdci ds

that conprise j i L _.Mari reqi . t forth
hal comt e h S Ae P RRRRAT s B LAY AR AL O
pr owd dgs,ba Eunmpo;nmi@mberaﬁt??’bdayn \@pirr. dmmundhed:INGrN; Blagatemred@9HNVi body i 3
encode y human ) i Jar 0. . aci ds
That conpr i oo Teiraht P D8SIE0E ThoBlerd RS rhRRRS 1 AMs0f BEis MGk, OF) |
in SEQ | D 2B: 19ithtid oBEQation tiat Bmerupentiofatists dve aitpandihodiento I HeA-pr Bid des
a human s equen&?ss%ﬂ%a? QQXAWB&& agllﬁgodies have a pathogenic role in these patients

(Matsui (1999) J. Immunol. 162:4328-4335).

Non-human CTLA-4 antibodies have be used in the various studies

discussed above. However, one of the major impediments facing the development of in
30  vivo therapeutic and diagnostic applications for antibodies in humans is the intrinsic
immunogenicity of non-human immunoglobulins. For example, when immunocompetent
human patients are administered therapeutic doses of rodent monoclonal antibodies, the
“patients produce antibodies against the rodent immunoglobulin sequences; these human

anti-mouse antibodies (HAMA) neutralize the therapeutic antibodies and can cause acute

4



15 human sequence anti body is encoded by human |1gG heavy chain and human
kappa |ight chain nucleic acids that conprise nucl eotide sequences in their
variable regions as set forth in SEQ 17 NO:22 and SEQ D. 7 NOBlZUN 2003

respectivel y. wid@aisayenti on al so provi des a human sequence ,9&?1 ,ﬁ_}ﬁgé/\/ner ein
the human sequence antibody is encoded by heavy chain and | aln

vari abl e region 20 am no acid sequences as set for the in SEQ m NO: 17 and
SEQ I D NO: 7, togifig(Mhesednd othEhdeficieneind inahe mﬂudsdﬁsbcmhdswmeaemeeym ant i body

Chai n vari abl BOPEGN SLPEH ORI R erE R P E et Bl otne | SEQ D) ND: 10

and SEQ I D NO: 9, respectively. The invention al so provides a human sequence
anti body wherein the 25 , hunﬁUMMWOF'BHEiINUEyJ'm@NenCOded by heavy chain

and |ight chain variabl en the in SEQ
'D N0 23 and SEQ ID NO% ‘°“é’|’°“aefhi‘“%§‘\‘/se°§§§‘8§§ﬁ‘c§f°§§¥g’é{s a human

sequence aft i fecificshyebiadsno hinna:fftmsneq ahnmen segidnboahtibbdy thatcspekificdlly hunman

| gG heavy chajn hu t chajin NUG lei¢c acid ri sin

vari abl e heavb’ngﬁ%q‘mﬂ%éﬁ’fﬁﬁg gg‘?ﬁéaé‘é'ah fes W“&%H%m%reoé??é’ﬁﬁg%ﬁ"@ﬁ% 30. 3
and VK A-27, hesfqebtelnel y. The |nventi on al so provides a human sequence
anti body wherein the h uence, ant i is e cod G heavy
chai n and hunan kappa | Lipﬁﬁ?latﬁcﬂ???‘?%ﬁﬁ%‘lnef ‘°§§¥588’°¥ bt §'iaﬂé“t\9§pa%5chv%eavy
and |i ght chahmaﬂaqmeemtifbb@rme\l speeificalig imdnfohumah 8TBA-nrid sdiie L- 15,
respectiv

[ 2003 .. 0 ~=2-1 PCT/ USQ 6 Sone. hu
sequence ih B'Bmdé@c'&f %?%ECFPW%%P"S#I %Hﬁﬁ??’gleseﬂ%%f/“g ? w and
CDR3 sequencesn the¥dll surface ¢fSiothal Buivan 2 2¢lls. Bl ShdvebsdienS\HeT ¢8EQ | D NO: 32)
and TGV\LGPFDY SEQ.>D NO: 37 ecti y | CDR2) and
CDR3 sequences m&w géégﬁ‘%?“ ?DQM?QE%%"W)“ , and
QQYGSSPWI (SE@ﬂd@ ahﬂsﬁiﬁ):quemes nemuthmt1oMe muﬂmtlsﬂwfccéveamabodi es of
the invention conpris chal n .sequences SYTM—I
(SEQ 117 No: 255ikp SRS, 1 Ao e o RSP iRy
NO: 38), 1Qsr eaxnﬂﬁﬂj'biahs/CTlamd dnltl@ﬁﬁell@hya‘ada oCE)Rh;all(ﬁﬁB?T@eﬂlgl I OR3r seque?ces
RASQSVSSSFLA (SEQ.1D NQ: 25), GASSRAT (.SEQ | 3 a YGSSP SEQ D~
NO: 35), res peé‘f‘g?%é‘r‘ﬁmé\%ﬂﬁé’}“aﬂ ﬁ?ﬂﬁﬁm%ﬁé@ﬁ & eﬁﬁ%\f?rﬁggix%gpgpn%airﬁg\é%ﬂ on
conpri se heavymedstﬁmemCDRI CDR2, and CDR3 sequences, SYGVWH (SEQ | D NO: 28),
15 VI VWYDGSNKYYADSVKG ( 34 and | . GAFD D NO 39
respectively, and |ight 8?1 °de%§? 2’ é‘ElYl Y@‘égﬁgﬁ% SSW.A
(SEQ B~ NO: 26 plurAifABSiHImath SE@ech)aMhoafe); thaﬁs;xéaﬁ@‘ﬂl}dﬁi‘ifﬁl?ﬂ'h(uﬁﬁ@'ﬂ"mm Ti6) ,

ETRINE MR AT E R SR NE R
i s produced byo@ diffeestdaman seqoench amtiviodize thavdpecifidudly birsins emarc CTbA-4auman
oD TRl oo, b8 Touse e, AN 20 A% RLOY (55 SWIR G PMERERY e
i nvention provindeshemaolThvakand whielrploek bindimg ot Bimg CILA-das hurharB7 or do
not block binding of human CTLA-4 to human B7.
25 The invention also provides human sequence antibodies that bind to
human CTLA-4 with an equilibrium association constant (Ka) of at least 10° M™!. Also
provided are human sequence antibodies that bind to human CTLA-4 with an equilibrium
association constant (Ka) of at least 10° M.
The invention also provides human sequence antibodies that specifically
30 bind to human CTLA-4 that block binding of human CTLA-4 to human B7 by at least
about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 99%, or 100%.
The invention also provides human sequence antibodies that specifically

bind to human CTLA-4 having an antibody heavy chain of either IgG or IgM. The IgG



25 human sequence anti bodi es each of which specifically binds to human
CTLA-4. The two different antibodies can be linked to each other covalently
or non-coval ently. The invention provides a nucleic acid encoding a heavy
chain of a human sequence antibody. The nucleic acid can conyr6 JENa2003

nucl eoti de seq¥e@duea,s set forth in SEQ ID NO 1. 30 The i nvegptiussp/BiseVvi des
a transgeni c non-hunman ani mal having a genone conprising a hunan sequence
heavy chain transgene and a human sequence |light chain transgene, which

ani mal has bemxbbmmyehhxmbmrbedg(ﬁudgm TEGAodigGdr The inverdivrialiso provides anal og

huran 7 1 GRUR SRR Ga T o9 e GO o hkas ErteRd BEM Ehuhe TRl geni ¢

non- human g(r;l hmhammdme:: mﬁmbmwleﬁcmwhmfrdaﬂwgm@gmb mn@.nmmm&nl appa
conpri se HCo7 The . i nventian vi.des a r i ne
ot i o1 g o B ahiS piis ASE TSR B e ftofesah R Ve Rr e Ang 2
genone conpri Sdtmdﬁnﬁmnemmg\m@mmm riestp_reamgene and a hunman
sequence |ight chain tr@b‘ ene ere H q} aﬁb“ dgma Hl?%du es, a, human
sequence antibody that SI5dRYeRTieL? ‘SPIBY‘ B PR SR ERE e f at ed
enbodi ment tthhMchﬁh?ﬁ&mﬂ%dﬁis%ﬁcoﬂe&Wnﬁﬂ@G&i&@@ @amlah@ﬁ;&n&h&bpa light

speci fi cal I y bi nds human, CTLA-4 or bi ndj fra I her .wherein the
anti body is sEnanRusteig ?%‘?ﬁt{‘ﬁ€°‘§?’6sl‘}€“&18?f§?gf‘?"t‘?ﬁ e61‘“ “h °§%%‘€Pér"i‘ééetant| body

conpri si ng hewlasﬁql@moheawsg@@m@@%s 6B, and CDR3 sequences, SYTVH
(SEQ | D NQ; 27), FI SYDGN KYYADSVKG ( SEQ.I D NO: 32) and TGW.GPFDY. (SEQ | D

NO: 37), régpect ively, inyegen lsppravidesigh uImERREIUeRGE A9y viersifehe
RASQSVGSSYLA 5kl daqwxca AtibofyNs A Ted BFRArhdh1gBGiedB) chaimAfd W@@Bﬂ%é}@EQ 1D
NO: 35), respectl vel ie[lc igéisf heavy c¢hain and |ight cht%l n varl abl e regi on am no

aci d sequence§haRnYg ‘B%‘fwnwﬁegetbe?tﬂemqufwaﬁu abjepgions as set
respectively; fc&thhﬂsammqoﬂe@@dsn@mmsqegpawmyag heavy chain CDR1, CDR2,

and CDR3 seqguences, NO: 2 SYDGSNKHYADSVKG | D NO: 33)

and TGAL.GPFDY (SEQ I D l\g‘H 3%\56n99rb5i9ém15é|%unaﬁaeqwewﬁanew h”héBFﬂq °CDR2) and
CDR3 sequepcesumifegiRdosaitibddy Skehtoded\by R\ﬁhan Tg63SRATchainfEaA Ay 13

QQYGSSPWI (SE TD NO: 35% EO regtﬁséctl Vedé and hea%%ucha and ht chal n

variabl e regi GPRRRNGHAC addsihat comprizeauclgatide seauepges ip I_T)ewsfé %{nd SEQ

) Z7 NO: 9, reSMthEQ&DNDZ@MSBQIBWQZ‘Q@Sp@éﬁ%EOdY of claim1, conprising
heavy chain CDRI, CDR2, and CDR3 sequences, SYGVH ( SEC% | D NQ: 28)

VI VWWYDGSNKYYADSVKG ( SECThernyqntianglsopiavidessntiumen srAveagean dNO“hSG?)n the
respectively, hameh degGétce eitmoldly floode N Re av § 6Ehi ki3 ghe €HARNGEable

RASQG SSW.A ( SEQ | D, NO: 26) AASSL%ﬁ D NO: 31) and %Q NSYPBT §SEQ m
NO: 36), r@8pedmirpercid Seﬂt‘ff’&c%ééwf‘ﬁ g S Ht7 28 SER DAY AP BEon ani no

aﬁl d sequences as sgt f'ﬂfetlﬂvehﬁo lh&zf‘ﬂur%sacndné:ﬁ@nb@y%eﬂ&uhéﬂﬁxﬁﬁﬁtl vely.
The i nvention provi es phar ica ition co i si.ng a human
sequence ant i BEH§ERRED éi:‘i“F‘ir’%é% §?°‘B’yrf8§mgg‘? ﬁ % nB{f TEgep gno acid
phar maceut i calséqher@s ad:séemr aRli©SEQDIND:19 TRESEH &AD I8, ttdpe@ivelyoNPOSi ti on can
further ‘conpri se an agent effectlve to %sﬁgfce an i nmune, r esponse_ agai nst a

target antigen. Al so pr&ﬁ‘ﬁl‘@&“%ﬂ alsonere umss sequenceAaibedy Whsreltie i on,

ant i bodi e9st 0 hHNEYRAEHRP BRHIEYR eAIdEE BY Béav chaimbhsdlight ehairediablSregioch 6 JUN

203 WO A /1~. 12~ PCI/ US00/ 233i G
amino acid sequences as set for the in SEQ ID NO:23 and SEQ ID NO:13, respectively.

The invention provides a human sequence antibody wherein the human
sequence antibody is encoded by human IgG heavy chain and human kappa light chain
nucleic acids comprising variable heavy and light chain sequences from V gene segments

30 VH 3-30.3 and VK A-27, respectively.

The invention also provides a human sequence antibody wherein the
human sequence antibody is encoded by human IgG heavy chain and human kappa light
chain nucleic acids comprising variable heavy and light chain sequences from V gene

segments VH 3-33 and VK L-15, respectively.

6



The invention provides a nethod for inducing, augnmenting or prolonging an

i nmune response to an antigen in a patient, conprising admnistering to the
patient an effective dosage of a human sequence anti body that specifically
bi nds to human CTLA-4, wherein the anti body bl ocks bi ndi ng df6 QUNE0gICTLA- 4.
to human B7. wheyams gen can be 5 a tunor antigen, or the pafigRAEAN be
froma pathogen. The tunor antigen can al so be tel onerase. The pat hogen can
be a virus, a bacterium a fungus or a parasite. The pathogen can also be
an HN. This method can SPuethhmean gaqnence gatitediss of the iaventign corepragthicgjechainr a
fragment or ap ﬁllﬁ Qﬁ%ta‘ﬂ@@i{}se RatddesPis EQIWW-Q y the antigen in

conbi nati on V\AP the N : '

uman sequence anti body "nduces)” augments or prol ongs
the 10 i muneFIS¥NEHNMSIEY Y ARS VG (3O 12 A¥0:B2) and TGWALGPRERY (BEQ BY NQ:39pnponent
of an anyl oid_forwmation:i:n.t i,e su i l from
Al zhei ner's drlcg%eﬁtg%ﬂ)é%gd {lﬂ‘écaﬁ? ?gté‘r‘r ??R&Ba“%@p‘??@ cfgqlﬂﬁ%ﬁs’gg‘é‘r%@%{éég%gﬂﬂf urt her
conpri se afim (HE BrINO@4n GAFSRATIEEQID NO: 2 tané QQY GSSPRET (SEGM NOB5)y ovi des
a met hod of sueglgres ing an i mune response in a 15 patient, conprising
admi ni st eri ng"™tE¥¥® pati ent an effective dosage of a polyval ent
preparati on conpri si ng Satelhemsi sdquench antthvdize giitherineensin cdrophise hedwy chainan
CTLA-4 | i nked e ot The i nveapt wi.des a nmet hod of
suppressi ng aﬁbmgz’raggg?r%ese?uﬁngespgﬁﬂ%@hégbng{c%?)hg adm nistering to
t he patient aRISYDIGSNKNEADSYEGR(SHQ B D@):33) kol BGWRGEPRY(SEQTDA¥DBR),si ng at

| east two,human sequence,.anti bodi u LA-4. 2 t

i nventi on1¢1ur{°ﬁ%°|9“‘%?l%\‘/"f‘ %gél Qldéaé? gpgg’ %ﬁ@e@g@ asﬁ%ueﬁﬁcﬁ'a%géagéﬁ%@}\

ant i bodi es an(SBQUIRBNORS)HRASSRAT 8RQ o tiiCe30),vdni QQYGESPWT (SRQ ID NiOm$)t o hurman
CTLA-4, as wel| alz‘f ?orrposi tions containing one or a conbination of such

anti bodi es. SBWREB¥¥he hunman sequence antibodies of the invention are
characterized by bindi ridghdrbunamssquéntk Antdbodiet bf the ipherngibh corhpryse hang/chainby

and 573 ol oEHRICOREas GO Sauepie R CERIDAG28h: Poodi es and the

human nonof| oNaWYBIGSNIOHY ADSYKG (3EQ My Nit34) amdcARNYIG AFR (SEQ I) N9t i ¢ or

t herapeutic agents in vi d | i T man se i podi es of
the invention 8%5%&‘@;%3%%%%5%@3&? F(;bg‘\si g%)?izb%r@& | s&F@“ﬁ&%%Hg‘ggﬁPW’g t her eof ,
such as | gQ, (SEEAN NORER, AASSEA)S (SFQ ID A3 1),36d QQANS YIRPAYSEQ IDAMp:36)d | gE.
Typically, the i{élcllude lgd (e.g., 1gd@k) and IgMisotypes. The human
sequence anti FoRi€e %an be full -1 ength (e.g., an 1gG 1 or 1g&4 anti body) or
can include only an antlihgédveitiondilsogprendddsihomar sqaence antibadies thatapedicallirv or a

single chgjn Ev.fi-a )« 4 Sane .hu sequence aniibadi es are recomnbi nant
nunan. 128" BROA SR 014 et MR S S AR R By B o oo
Sone hunman s e gusspenic wouthuoediagisakr Bhepradgmméthobhumahydimalcbambe whiogke. i ncl udes a
B cell obtained from a,%r ans eorrlliason(l),n-.crlleléa rﬁm%ﬁ‘ée”@'nbegﬂt@b Rl aaégaglni C
nouse, having a genone Srﬁ)rel 4§ ng 2 hunan eaquc%al n r%sgeﬁ’ fd a human
| i ght chai n t bmdsglamen CIeA-AyHat isckdiuh fragmette made by, e.g.) fusing the B
cell to an 5 imortalized.cell. So hunman uence antibodies .of the

i nvention are producedz@f/ “h"f,f t}qﬂd)é%qgesra&%vragrﬁqg%'%’éCMS%%MEERO. 5, 5A8,
5C4, 5CA4. 253) hbubdh se@ienceantibéxdiés)eaBibdOwHizh speGiicallyGindd to 6dn, CTHEZO4. Bhedtwe, 6D9,

609.7, 64, T7TE4,. 7FE4..4. 7E6, 7 8E8 E8.4 ., 8F8 8F8. 1 H1, 9810,
SALD. 1, oB0, ' Gtiprenbrtbodigs can bié‘?%dé?e GG 1RE™ ,d’f°835°‘ia?é“ilgb 1.3, 1 CE
11, 10E4, 10E4.5, 11 BZhelidveMichGrovidesiuclbic aBid eficoding af@avylchaia of @huthdn F 11,
10 11F9, 11G&1, 11Gl.5 Cl., 1H8. 8, 2A7 2A7.6, 2E2 .2FE2. 7 2E7 /2E7. 2, 2Gl,
2612, 3Ci2, SEHERRGRE Toeletactdon ganfied picieigf Sentnors e SO o
after the deciSERIIDMO:mN: indicate different clonal isolates of the sane
hybri doma _gel | |ines. aglma human seguence ant i _C-lla_LA_A' ant.i bodi es of the
present iAVention can DOCANAPURNRIPYIdEsF FAPSESAIC ngp-hippn.anipalipuing 3 eenamien o

Er oper tCIT E Z : 4331»0%?%@%4 m(;;an séqnfe?dam_my clﬁinﬁ%hégeﬁle z(nE g;?ajn_ﬁh ﬁ@ﬂubx}be “‘g‘.“ldihf)‘@. to
uman -4); a bjndin nity to. hym an uilibrium
associ ati on c&RBES W%‘k‘é?mg‘faﬂ?ff%@&é’cm% tw“gﬁ' “‘F\}f&?ﬂjé"“a%ﬁ HHF AL or
about 10" M hnd1g théteoflwhdrebyahe MifiaEdxpredges hutiimnRiueficoaBibodiad to die marngt ant
(1~) of at |east about 103, about 104, or about 105 ni's ~; and/or, d) a
ki neti c di sassoci ation constant. (kd) of at |east about 103, about 104, or

about 105 m's'1. 20 In another aspect, the invention provides nucleic acid
mol ecul es encodi ng 7




t he human sequence anti bodi es, or antigen-binding portions, of the

i nvention. Accordingly, reconbinant expression vectors that include the
anti body-encodi ng nucleic acids of the invention, and host {oglJy8 2003
transfect ed ch vectors, are also enconpassed by the |nvent|on

are nethods OF ‘haking the antibodies of the invention by EGFUSIAS2

these host cells. In yet another aspect, the invention provides |solated

o o hman] SCIR Ak ARRORRLELNIBAINIER ARBh b § ulnspefle WBNS A SodlizS, | 0 O

are capable expreSS|n various | sotypes
human nonoc inensd caagbmpogi RS 7tdrdCaeci fically bind to human CTLA-4. The

isolated B cells can bhe .obtai ned f,xo eni.c.non- ani |,
e.g., a transgenic noﬁ%eemven WEORaE ides ghﬁ rlljg?nrlr%réeﬂ:] lzneaolé\lﬁl%n%a ﬁ?ﬁ??%‘&edg‘ri
enri ched pr «ﬁpafatransgermcfndnmmman @Txhﬁl Having a gpaomé cmn;arstnggemman‘sds@gmnt

t her eof an [ or S_ex si,ng _hunan e tran en| non-human
ey 820 Redy i a3 et $ et Bt ey Fafet e o hunn
Eeavy Icha|h n hybxequnﬁadxﬁm tmbO sequwcelcuﬁnbog.yuhatslﬁcxﬁbml)anﬁdsl?ﬂﬁrhﬁﬂotﬁﬁ3aG
uman | i ght chai ran ol ate ells can be | rtalized to
provi de g sé‘uﬁ‘c”e’ ’("Le ?ﬁ?‘%’@’ Pma FECH “WBHB?Q“SW&I“%%HB& es to
human CTLA- 4pecificaldy Hinﬁgllmnantd‘lﬂ.,ﬁp# osbintling frdgmidnt thareal, Svhepithe dtfbody Ry br i doma
capabl e of pro i ant i bodi es i.fically bind to

human CTLA- £°1€ g‘%‘ﬁﬁ@ﬁ?ﬁ”ﬁ&%@%ﬁ%ﬁ ?{}H’g‘aﬁsﬁugéclela“ '%?% %EB"?SF‘F&)‘PFP@’ transgenic
RSR’& Euggvamhmbeav@cgam CBRUI@DRQ%HCCDRBJsléiQuenMyShYTM (rSEQCI]]H\rIIOQfm; ; 3! tng :n
mor ol 1 zod TSEp PN A5 ST ANER 1B A el Lo PR SR B MR cd Wi h
purified or reedtivbigranarighehaihiCDR QICORIamR CORAscduaitts, BASQRVESTYINE! I S

et anot nor (ERdRIO AR cARSERFTERO IO A %@éﬁ%%ﬁ%ﬁ@ﬁﬁﬁm& Al

" such as a t repe@relyCaniiiesg,chithaadlightphas Saribaegi saniab adakeq@bidebatiees (al so

referre ere ecifically biind to human
oL o dsi0 o ke R Ha NG 7 relnet Gl SREGR e Ronel awi?ag% havi ng a
genome Conprdofipfigingheéky tHABODR £,30TYRZ,had amzrsaa@gme SYTMH ($BQUD NO:ghy chai n

or “one ehea S ehEANRREIG RG TG AR §B ek Ao BY NES ablckl Per oty

and/ or cel | sep¥@iiveysanddightvhain DR, CORE, 4nd GDR3 fdqaernes RASQIVESSENAN ani mal ,

i hiunan o SEOE NG 23 8er S B AR o LUV RIS, Locs 1P

I gM Ey 2@”dQE@@d:tﬁglyVaxﬁ-b&aWQﬁﬂﬁ‘ﬁhdlthtQHaxﬁﬂd-ldb&QEgii&earﬁMb aia&_lsagendeﬁagépe o
sw tchi ng or non-classical 1sotyp. W I cni ng.
I n anot her égq ﬁyNB’elgg’ﬂﬁ§Ebra1©§ﬁ§| ol PRSP OF Pyd(%a Hogeu 6t TPV ng

Quren(s;inf isggrlemmagéddmﬁlng&cmdhhumn_RAflse:qmenﬂﬂ (mmt u seh@:naés, SYGMID cﬁimﬁl Ihﬁt(:: | ude
i Iromunifzi ng ﬁqég@%&mmﬁsﬁm(@%%ép@%fm@@&%muse )
hﬁv! ngt a gemgp%ﬁg;:;dmgma?ﬂwﬁn Mlycgrik%,l dﬁdbmgmca%umcqlk ght
cnal n rans 1 O -

| gen Zina/ T SQEISIV AL HE AR TS B N3 pde dnic B
gglt : g)enof r]t hsEQIDTb: 3s)ansﬂebm1§an@maay Biegh afdighugath masmc r%gwnm£ IeFI s to,
agai nst 130 rrifeRtcAeae fiis ShOTR NG dSHUMNTRGepaRiFant  bodi 65 of
the invention, or ant m@ﬂvdmla;dpﬂagxdp@apnaﬁﬂ&ehditﬁr&@&poémo@comﬁaha)gatmamnbe

derivatized or I|nke anot her fu.n tional her peptide
or protein (%qbenceaéxﬂ Bhat]sqea lym Hgpumggn @LX an%apﬁargnaceutlcal

30  acceptable carrier. The pharmaceutical composition can further comprise an agent

effective to induce an immune response against a target antigen. Also provided are
chemotherapeutic agents. In addition, antibodies to immunosuppressive molecules are

also provided.



1 6 JUN 2003 WD 01/ 1~~2.t PCT/ US00/ 2335G exanpl e, an anti body or

antigen.' ~~inding portion of the invention can be functionally |inked
(e.g., by chem cal coupling, genetic fusion, noncoval ent association or
otherwise) to one or nore other nolecular entities. For exanpljN plgg human
sequence anti wfgldsAzfhiantibody, or antigen binding fragment tgd‘u reof _can be
conjugated to at érépeuti c noiety, 5 e.g., a cytotoxic dr e ,T%ésﬂmj”“
enzymatically active toxin, or a fragnment thereof) a radioisotope, or a
sl | ol ecul e anti - cang@lindhiish priViBesl hihRrtoPRding, BRI lofily al SO
be conjugated to cytotoxic phar rrl;ace.uti cals, e.q., réadf%l?abe em tha

cyt ot oxi ¢ agefft MmungIRsPABSe te agjantigemin| a gatieny, compRERAS pdmainisieriag inthe patientEn

y g

Suppl ) : 2553- 2gfpflive 8RPEST el BRAD dt {pb BBy bind L humdREFLA-

29: 217-225) or, eweg g_onjaugati (s)%ufr(l) he rlpbosop}re 10 }?brll%c?kfvﬁi.ng prg’t ein
gel oni n (e. g. Wh@eip|tee #tidody blgcks bindingraihunan GBLA Ao hgoyn BT.nThenotigrarcanbpect ,

the preseng iQM&%ERﬁ‘%&[ &‘(Léjﬁﬁiig&%m%iﬁtoha%tho eﬂ;%en@ﬁsmﬁg&t' ko5

di agnostic conpositions, conpri'sing a pharmaceutically acceptable carrier

and at | east tstomdnasaabhemathogtnorealbe avirng e dgctesfum, Bdurigny era pasasite.ofhean ant i gen
bi ndi ng por§i ' HRaaLh! I g@ﬁp . -4. Sone

conposi tions &@%@%ﬁ?g%% i nat'i o%é)%cf&%lﬁ&e/n tma %gaﬁgﬁgn%%}@bodi es or

ant i gen- bi ndi ajigomor adrigmenior awanalqy théreefatoltlye patie, witerelyitedantigends to a

di stinct epit : R j ki ,

conprising a go ‘f‘%@?ﬁﬁﬁ‘ &cl)# R‘gﬁaﬂlsg%\l%%l ceo%@%ﬁ?rﬁaﬁ}%ééq en@%@ﬁ‘?’?@gﬁ@és or at

| east one 1AunmammueTesHonsea|Tha antigso dgn toef a tutmer antigerneri agaemponentioff angaryloid bi ndi ng

portions ther . 295 Jo bef | ' s L | ecul e
B the 20 1 musipriit MplER R it M BRSEITE diy Alapitel SRERLIE oD 7
vi vo net hods, attigen ssmB Ipepdide. This ansthodean firtheticogppseradimamistedingrasyyfokineto tae
bi specific or m&{l specific nol ecul.e of the invention), .can be adm ni stered
to a human squ ect suffering froma T-cell-related di sease, or a disease
that can be aneli or at edThgrinysnéeeprowdesnymetiggafistppressiog as ipyprregespompe i a
pr ol ongi ngcan ] SIS Bnistén Idllg*ﬁ : i body and
human squgncghgﬁ?i@ﬁgg@ c.o.rrpo%llsttg?n tg of P %’ﬁgﬁﬁ@%ﬁ‘t@ f g%gg{ifggggﬁa et
admi ni st er ed prepaetidy geatprising af ledst ttdkumag isenmanaelaatibgsiies$o humag, CTlan4 linked
anti-cancer the (o the . ' ' arﬁinﬂﬁh
treating cancgbré@ﬁxgeéﬁﬁﬁgéﬂcwﬁfﬁsroids?ﬁ%&\aégﬂrﬁ%?s%tfg&rpﬁ%g{gé t her apggétlf’%gh y
ef fecti ve anoima patitntacqiprisingaduinisieringdothe patient amefteictive dnszgeiof 8 pejycionad
anti body toge i i ri : iecl. Some
uch met hods. PRETEiY Qrbrife BIRLERAOHbERle SRl hibodd o A BOREEL. 2T
vaccl ne, %OGM' CSF- Wpdl f'flﬁ%résmﬁveﬁ@#ﬁ ﬁ%ﬁ&ggﬂ?ﬂes blaféd o@%&rﬁﬁﬂirltﬂ@rqgg
dendritic cell vaccine. |In sone such nethods, the cancer IS prostate
cancer, nel anésaucncgranihsidiesend ymangpenoelonal antibogies whighy spesficeily bind tp hunpa.
PCT/ US00/ 2335@-pilunRNs SR Y€ hoditbhRiafing dhe BHIBSMETAfon B SRR altfboliRgd i N
met hods of treatnent requiring either stinulation of 1mune responses or
suppr essi on. ‘Phaephihgbpmpmesquence anibpdics pfdhg isvention Ay cheresterizad by bindiag tdl ock
bi nding of hugRR,{FEAA% ¥ RERBRNRY, anBoPBPRESRH RO Sotib of Huih TR -PY
stinmul ati on, augnentation of "prol ongl ng of inmmine 5 responses including
cancer, i 8l udithdtsdigande the hyman Bé-1pne 724 reolequlegn dygcasdingly) hahurpa ssangacs c
i nfections) diaﬁtgﬁ TRV =Te pTY) an i 6 i dogeni c
di seases, inclu |§%§ﬁ§g§nﬁr' smﬁgicgogglgag?l&gn nggg?gggorgmqa%R§P%? ammat ory or
al | ergi ¢ conpdiesnestic of frraprysio pgantsss viya adingittd. eved using a pol yval ent
preparation conprising e muﬁﬁﬁgﬁtume%{iéoﬂf&m %@ﬂkh&%‘c@ﬁe&cgmﬁﬁég@ﬁiogLA' 4
that are linked to each other. seases anenable 10 to treathent Include
graft versus Rothodgisobmes or mixduresthersefssugh af i8Gdi ksbdsiG3algGdi IeMitgA i seases
and infl angat i ther t : [ ' rovi des a
met hod f o[%g etlgg%’ilé‘fgselx’ﬁb\??%}l ;ac%glg'r Tﬁﬁ\&@ ?\/%e}{ lﬂgu%{]ggg E%:g’ ggftqﬁtir?gg LA- 4
antigen in a sSsypes, The hyman fapentie agtitwdies gancbetfuliang BT 4. 4n fzéilar &8G4Adi sease.
I n sone methods,, t.INS is. ' 15 ' : est ed)
along wi th o caird] Sheafpffitt GF i Bk ok REkicRG. 2, ERRGL)E P0G &

single chain Fv fragment). Some human sequence antibodies are recombinant human



anti body or a human nonocl onal antibody of the invention, or an

anti gen-bi nding portion thereof (or a bispecific or nultispecific

nol ecul e), under conditions that allow for formation of a conpl ex betwee
the anti bodygg\ gllmgan CTLA-4. Conplex formation is then ddtecVdd¥%. g.
usi ng an ELI ? I'n Dot h sanples, and any statistically sigRFFVRYAESS0
difference in the formati on of conpl exes between the sanples is indicative
t he presence_of hu LAs4 antigen in the test sample,. A further

under st andi n§87°% %‘?ﬁbr?g]; ﬁfseonée?llﬂl"éag\fgciﬂea‘beeag&b?d%sﬁreepﬁ%?edn‘?y?W@’E’ﬂ?rf’?)n may be
real i zed by whickirehdes 4 B ctlh ebtaiaadiror Agrapgeiic aoishohar dnénadpeg)  ramdgdnin, t he
figures and cl ai rrl% .25 All publicat iag_lns }li%urgs GenBande cessi. qQn
references (TRHTHCEE)? BRTRLCTRSELIEAN TR Py SIAth FaNsEFIs AP 3&%’?”0 tons

ci ted her ei nclahetrdhegemby TRUYbEA6MY cAn'teahjde batad, asing e Breleead or all

purposes jo the sane extent as if each 0 individual |y denoted. BRI EF
DESCRI PTI DN EEmertiizedoelly Reme Bomen ssapenca snthodies ot dheiuanpena prodiesdhy ng t he
target ed i nSpyYridemadiefeired 8asuTBS BEL0C4EIY.S) 5ABESCAYBCA.13] 4157, 8D711hsEI0, | exon.

17 e boncosbublashatial e aiath, SSBRoo, b el feR oedorit p8Hes, (e 1

I6_ JUN (21003t Péﬁ%.u,%@r@,/ s&&&@@gm,@?m@mbﬂ oD, mﬂlm 9698, mm%ﬂ&CMBD,i 10’139?, dglt ted g
I nes enot es Q e mcC. —~lL Ssequences C | e on ruct. asm
sequoncee. ar o 08k e k0B, FESSERES A1BH0. 46 1 s ATER TR dTh i
:ocus inlcg]\{wi CiFY, mmnaq)Gq:.a;sm,tle.!saz;A'nQ?_n.si, muEe.d,lzim; gﬁp%,.zGTh@Gn%@,x ?_t the
ower rig sNno | agnosti c. o (0) gou rec I nNat] on
bet ween t he %g}%/i?i%ﬁ%ﬁgﬁui‘?g% IQ'ﬁé‘lk‘ﬂ?%ﬁgs“.rﬁ%’llﬁegR%EF“%ﬁ degiebct ed
by Sout hern pbiatindiydaé bidferent é16mh1 is31aftd oPthe BenhybliBemPded 1ys.Sac 1 fragment is

shown in Fig. 1C. Figure 2 shows the results of experinments denonstrating
that sol ubl e human se9ERAR™AR FGaERsE 8-S SAMEINtROGES P EripResEn IRYEAHPR ¢t he

bi ndi ng of rggERhRaRtrizEd b§ ShibY Rorb B fdHbWinghrbperteed! h)SspEeifiS 6} MGnapUSE
B7.1, as described in _detajl,. below. Fiqgure shows the results of a
Qﬂréaﬁ):sbéaergaﬁi

conpet it t¥e GTRArHGPesifically bigding gghyman ug afinityio Byaan GFLAne

i nvention t hakyith@6 @Gl liBrfuni &30 AM M| caRAND KK B Hf 4t MASbON 10N orelBdiiv1 6 Mées
described in detaij Io)o bgl ow,, Fi.gur e 4_sC$|o reli m nar y nucé(gf)ﬂtl dle sequence
data for the°RePUA0ar 1510 Mhiordighen Pf@ﬁ@hﬁswaﬂ?ﬁ& nsiept (k@ Pfatlaash ' pody
10D1. 3. Fi gukikoub 16 dbost tdheorabsit @0t te; arvtie Brehin@ic didaotibiitcoffidit Qi yar i abl e
Regi ons (VK) of Anti - CTLA: 4 Antibedies. The anti-CTLA-4 anti bodies

Hunman
10D1 ( SEQ D7 okgs %5t abpw lﬁngéb‘(‘élibiﬁbl%'%]é))gmdér-i ved fromthe VK A-27 gerniine

sequence2(SEQ m NO: 4) m&tﬂ&@sgfek@dleﬁvehm pré8d@nuélBie abil tblRuled &R oding
anti-CTLA-4 anti body 1E2 20 _(SEQ I D NO: 12) derived fromthe VK L-15

germ i ne seqthédu@ap saeenepaniihodiss, o antigspRirding PORIOLH 8 §AAVGRIPhe Fi gure. The

VK sequences AQEor&i{i/%(l?QcéUMﬂinﬁ bifprébsiof VéRRslineSinalide Bt L@Beay-Wcbiing Redidic
gernl i ne encoded gene sequences, The conpl ement ar%? det en~i i.ni ng residues

(CDR) are | aBefeRfhaiiusniien.defBest cdisqatieded wihrk yeoas gifralsosnetmamsset he
nucl eoti de sgguRIBRELGH, ad 1€ nfRBRYYofGRAINE tHOrtiBbAies otPheinRRBbOBBculMHhg Of
Anti-Human CTLA-4 Anti bodi es. The anti-CTLA-4 anti bodi es 10D1

25 . these host cells.

In yet another aspect, the invention provides isolated B-cells from a
transgenic non-human animal, e.g., a transgenic mouse, which are capable of expressing
various isotypes (e.g., IgG, IgA and/or IgM) of human monoclonal antibodies that
specifically bind to human CTLA-4. The isolated B cells can be obtained from a

30 transgenic non-human animal, e.g., a transgenic mouse, which has been immunized with
a purified or enriched preparation of human CTLA-4 antigen (or antigenic fragment
thereof) and/or cells expressing human CTLA-4. The transgenic non-human animal, e.g.,

a transgenic mouse, can have a genome comprising a human heavy chain transgene and a
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(SEQ TD NO: 16) and 4B6 (SEQ >D NO:18) derived fromthe VH 3-30.3 gerniine
sequence (SEQ DJ NO:14) are depicted at the top of the Figure. The
anti-CTLA-4 antibody 1E2 (SEQ 1D NO: 22) derived fromthe VH 3-33 germine
sequence (SEQ m NO:20) is shown at the bottom of the Figuref8TIUN %G
sequences of wigyiggnanti - CTLA-4 30 antibodies are aligned Wddyshd)Side

germ i ne encoded sequences. The conpl enentary determ ning reS| dues { CDR)
are | abel ed. Dashes denote sequence identity. Figure 7 shows the predicted
amno acid slaqnmrhgaScmfn ttanggeht. ghtie 1@d1a'bdlB\éan§(abb6nBﬁgﬂtmzsd ®fprévidé 2 Human

CTLA-4 Anti bodi e redicted am no 03 WO
o1/ 1.t~121 P??T‘f"'@ °‘§§) E‘é%“}?fw‘i FQWF?&WER“'R%FWBQ'% es descri bed
in Figure 5 are shovvn AcIdsremgm {hEptefent irahtidnaitb provideO®hybr{dol@ capabNdsf7) and

4BG(SEQ1DN09 erlvedfro K A-27 EQ )D NO S)
Are depot ecPBuaTa Toori Epatis tefped ol & BHER G541 BBb( SEO | b
NO: 13) desi VRgbridoraatdrhiaclvde 4B $61 @ﬂilﬁéd fiém 8 GasgatEndn-ubeR ahifal NCF. 1) i S

shown at the bottom of the Fi %ure gure 8,sho the predi cted am no acid

sequences of THEeRHROYseIXing a S'i"?‘?fo‘?@ﬂ!?élj‘g 8 ﬁ%mﬁ’f eAXY Fhaiy franseeneend a
Anti bodi es. HliRanightléHatrathnggthe ﬁlsad:tb@n\{iﬁn@aaue@mﬁ Tk tlafipedib hon-futhdir 4

ant i bodi es descrl bed in Fi gure are shown, The ant,i CTLA-4. antibodies
10DL ( SEQ | DMNpakery be Hpmupeed vt Rursficd of eprichrdiprepatntion phhumae GIE-Ard 3-30. 3
gernline sequafpefadd®rQelsRxMeishi hataa ciﬂm-@tdagénehtetah@oddg@rmucﬁge Figure. The
anti-CTLA:-4 ant] body 1E2 (SEQ ID NO: 23) derived fromthe VH 3-33 gerniine
sequencel‘%SE@?"’S‘BWFQIBS 21) is shown at the bottomof the Figure. Figure 9
shows the results of hhpéiaRgiheeBeki, BRThEntén fYMdekQHant@niceoaHamaant hunman
CTLA-4 by ELI SA.. MAb 10D1 bi nds wi th dose- degendent and 15 saturating
kinetics to {iFpkPuch 2§ BERRBTHGRIUSETYRCR expresy iyraanmonagigRal aptibedigs{alstg ~ of
10D1 10 & Cllfirfet @GRS #1RABIMousN 1l BRSRicAR) Fin BNl ST, HADL

bi nds with dose-dependent and saturating kjnetics to cells expressing
CTLA- 4. Fi guHansgeanicResyiman anigial casbeftragpgsaic mpuss haying BeRrnOCquprisgig@TLA4 20
expressi Ry Th&Rid h%a\g;r&ﬁﬁ%aﬂfgeﬁe mvﬁﬂﬁtllgm%lﬂalﬁ%g@ﬁ’@ 'ﬁlfefdaﬁér_g,@ﬁt: lnyn DI OCk
B7.2 binding to CTLA-4 as conpared to a control human ure 12 shows
the results hwmbﬁnem&cwgbm@wquehmmﬁﬁbortean%ﬁﬂarr@arBtlorzm@%rAeés| ng
cells. These,flaka (o apikehidHapiit tldddh &ﬁybr‘éélfs glsremdgxhak&% &hilfa4Tht ndi ng
to B7.1 as corrpared to a control hunan ure 13 shows conpetitive
ELI SAs of antrpnsgaionon-imes aniab <. gdém)tﬁetsseatq rwg!se;m bﬁ;@pgbleeiproducmg

classificati gpgipid g&g&%éﬂmﬂ%ﬁhﬁﬁm&%mmﬁ rgét@t ed

T-cells. Actli vat e ut not resting T cells, express |ow bui ectabl e
| evel s offOCTRad/er] bhend@elomgs\(rprlar@eom@eamngmléow Stishinet Fetyesul ts of MAb
10D1 in Conpkg Le &Y RhSicRfl orAeh-t M@t BlisdtySedwiRnhinBo | ysis of

PHA- activated T ce Is |s observed. Figure 16 shows the results of MAb 10D1
in Anti body- Dependent 1ppagther agpeqtethp prasens we@empsovxc}qém%ﬂ%f%woﬁmn&cu vat ed

T cells is oRgRaV@uecd dtibodi¥d dnd @BMan sequence monoclonal antibodies that specifically

react with human CTLA-4. Some methods of the invention include immunizing a '

25 transgenic non-human animal, e.g., a transgenic mouse, having a genome comprising a
human heavy chain transgene and a human light chain transgene, with a purified or
enriched preparation of human CTLA-4 antigen and/or cells expressing human CTLA-4.
B cells (e.g., splenic B cells) of the animal can then be obtained and fused with myeloma
cells to form immortal, hybridoma cells that secrete human monoclonal antibodies against

30 human CTLA-4.

Anti- human CTLA-4 human monoclonal antibodies of the invention, or

antigen binding portions thereof (e.g., Fab), can be derivatized or linked to another

functional molecule, e.g., another peptide or protein (e.g., an Fab' fragment). For
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nmononucl ear cells. 15 1 6 JUN 2003 WO A /1~.t2.1 PCT/US00/ 23356 Figure |7
shows anti-10D1 I1gM and 1gG responses in cynonol gus nonkeys inj ected with
10D I" anti body. No significant antibody response to 1 CD 1 ks observed.
DETAI LED DESCRI PTI ON The present invention provi des novel 3 tNﬁb&% based

t her api es f oY Y %8%i ng and di agnosi ng di seases char act er i XSHUS285%pr essi on,
particul arly over-expression, or activation of, particularly

overactivation f ] LA-4 and/or rela .ml.ecules. . Therapi es of the
i nvention e ?‘}}g}gﬁa%‘rﬁgggaenﬁgg“?ﬁ%gg fuen ?}ﬁgﬁ@%msog‘%ﬁ%c@m °r‘|lgﬁ¥ onal

ant i bodi es, linkedx(pigi, b ohdmicd icouplipgrgenaicsudibre hexoyalert asbeiltiontr btheamis€pi t ope
10 present on human CTtbA-4. Tpeset.hurr?n s%ﬂu]lent e anti-CTLA-4 a&%{ di es can
act as functq YIFa0" MoKt LG MYelar gatyies. Forpx Pe’née PyRan saIYe RS Aty -4 to

bi nd |igand a@uibddlp, caehiigbatbmdlldlgefrafgmleht,thap@, cantby comjbgaedito Qmerdpsm&hhéib@%/f to f
transmt a signal to,the ce or, agonj.sts (e.q., to sinulate the effect o
| i gand) . 3 Th&8hadFIPta é@e%%maﬂﬁaggég“ﬁrm’f‘ﬁemgmff%*ﬁf@éﬁ BdiolsPi9RRiced i n
a ngn 15 huﬁfiﬂgﬁflaﬂﬁl}etﬂé Entﬁéﬁn?&klmge-']sz:,anﬁbdd[ealasﬂie:fﬁv@utlmﬂ%&@alsf&plam eI ;)f
producing mul tiple isotypes. o uman (e.g.,. ocl gnal or pol ycl ona

ant i bodi es PB“JHgar‘r"éW@f‘E;;\g’f pharmgeeutic Ee'ﬂ"gﬂdlﬁlggg&%ﬂ?w‘ﬂbﬁymwlgﬁ%Fé‘Fggﬂichg V-D-J
reconbi nat i @ egnd*'1 {oLY SRenI19I7Y Uhiter SRCET SiighlyUsy-255Bdopps-6agRpst s of the

i nvention include aagéggc%@ﬁ ﬁnd ﬁni{} Egﬁé fragments, and phamaceuti cal
conposi t i onPERAPLLH 38 d- Ml Meds 27 hZ- fr €&-HTSYEHICB \UHF RBPS™eand 20

B- cel | s 1and ifuehivdtidg pRseih gélofiikd NBSUCH 996)T06f BidinoRn8i2kpds®s. Met hods of
using the anti bodies of the invention tq detect a .cell expressing human
CTLA-4 or a related, @488 F’eaéﬁetcf’\r'}?P@?SSW‘HVQ“HEQWPV‘F%B’PB?,‘°“6’re'¥'o i nhi bit
growt h, di f fiasmnbldichiand aghiostic daipokitibys, Bdmtisafy 4 phevkeasisilthcbiptae CTLA- 4,
either in vitro or_in vivo, are also encon&g’szed,b\}/ the invention. 25 ~
Except when SABEE#I &t frastons hymangapnoglqpal agpibody of the dgventgneor pnagtigen-

i nt er change il dingdsdetidnth&@Eof] WhibREPIEIkiSal BAKIHsAS hVHAPOTIEY] S8kE cagbsiRAs human
primates, as well as experinental aninmals such_ _as rabbltb rats, and nice,

and ot hedP afPwRpE 2 inafphefthe Ruman sgauencraniigedies 95 antiggpy fsﬁd'glsrpétftl%‘ﬁ of the
conpounds  olthedgsIréfefablylcheh dTvas@ bindshy @ Qlstifd epiopRl EuRpdsitidhs,@@,2y the onset
of the symptons, 30, conplicgations, .qQr biochem cal indicia of a disease,

al | evi at | ng RORERCHHISHSAEPEN R COBPTIREE b FOTMRRISRO! Ao LAE HuRER AP front  of
t he g i seasehanfimigﬂstoi ?ttrleaspdnemhﬁxt@ﬁ ﬂ@ﬁcacﬂ?xagar;tibaw @mﬁatrw?titd:iﬁ%ea_a@n- Tr eat mi gt
m e ro actl C, 0 reven or el.q .ne onset O | sease, Oor

WO 01/ 10t .t ?&rdl@@ﬂmt@%ﬁ apda et Pipes £ B BribeRsrific géﬁﬁlﬁﬁ?ﬂ'@stati on of

clinicalyor igedebd, Al vilthestpt HEthe ffventh. t her apeuti c suppression or
alleviation of synptons after the manifestation of ,tdti1e di sease. | n general,

the phrase "wel |t ol ef¥ialve Methadsthegnippdy et Rding RPE Wherrof (i’ i n

heal t h st at ugspefiait oOGEEpediic tolRE loF tHefinvehfort)] @abERGhinBREEMOH himaf f ect

treatnent 5 decisions. The term"l| hocyt e" _as used her ei has  t he nor nal
meani ng in tSHRIecHsp ensng fromaT-celI-relatéldr?xseaséf or a disease t?lat can be ameliorated or

prevented by augmenting or suppressing or prolonging an immune response.

25 Human sequence monoclonal antibody and human sequence antibody
compositions of the invention also can be administered in combination with other known
therapies, e.g., an anti-cancer therapy. Accordingly, the invention provides a method for
treating cancer in a subject comprising administering a therapeutically effective amount
of a pharmaceutical composition of a human sequence antibody together with a

30 pharmaceutical carrier to the subject. Some such methods include a vaccine. Some such
vaccines include a tumor cell vaccine, a GM-CSF-modified tumor cell vaccine, or an
antigen-loaded dendritic cell vaccine. In some such methods, the cancer is prostate

cancer, melanoma, or epithelial cancer.
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and refers to any of the nononucl ear, nonphagocytic |eukocytes, found in
the bl ood, |ynph, and | ynphoid tissues, i.e.) B and T |ynphocytes. The
phrase "subpopul ations of T |Iynphocytes” or "T cell subset(s)"” refers 10 to
T lynphocytes or T cells characterized by the expression of fadUNc®&r cel
surface markew® ofsaes Barclay, A. N et al.. (eds.), 1997, TPae/useumssmyt e
Antigen Facts Book, 2nd. edition, Academ c Press, London, United Kingdon.
The term"stable"” in reference to T cells refers to the fact that the
frequency or percent ag&uoin seqliencelahtilsadies ¢d huhta CTiN-4 clralbgsedinanethdde of OUr Se

or duration of the, adm.nis ratg’.onl pf an a ent. 15 The terms "ﬁéﬁ.otoxic T
| ynphocyt e- as%8 eé’f%e&ugﬂgf%}éeﬁ?fma'm NG TESROFRRAT SUPPESTIAL: 4 ?’?’{f’én" and
"CD 152" ( seeindieatiynis téatedtiaing ahGiadjes Amt bldck Radihgodf huhizh:CIE3-4 6 HunanB7us ed
i nt erchangeabl.y, and include variants, .isoforns, species honologs of human
T e Rl entiie b eathins BY SR Rlemenaf B Tamp At er g s or
e. g., Bal zmnorefph3$2 Including odncetdnsladingcunpdrs ofthefrofdatp, kididy bheola) Pithedeiicc DNA
sequence of hupgan CTLA-4 has .t hﬁ Cﬁnbank .accessi on, nynmber [15006. . The
fogi on of _ani MFHIE iseEses fsPeiaie 3P ARANERIS 4 arm Yigidomshic (SeR tchuding
extracel | ul ar Alhdimkes disagl ftid di&edsek Svithi ififldntBatédy dNSIMBREID E@Aigordme®i n;  and

188-223 is the cytoplasm c, domain. Variants of the nucl eotjde sequence have
been repor t edyPHOPPATSIHORIS @clgVed Using APV YRt RIEPHUR ogPrisias atleast e T
transition atdipeshttanfbodZetZo high @NLA-4Batlafk I{nktd RIEaEH bthét. Diseeshrhérable439.

The corrple e DNA seﬁtueric of _ nous C(;Io'clz.A-4 as the E accessi on nunber
x05719 ( BI9inete teeptmgpt inglydeaaraft Kprsyshostdiseassg -SEW“F?P%EA‘%&%}WW“&% no ‘aci ds
1-35 i s the | gigseds apeplflatimatidihe conpl ete DNA sequence of hunman B7-1 (CD80)
has t he Genbank accession nunper XGO%}S?B; t he accessi qQn nunber. for the nouse
sequence i s X60958; thd? YeSanpthg asnesh thanssent ipvgptiqnproyidss atpgthadder, § s UD5593.

The conpl et e gébdhing RGIRH61En Bivo e Freseloe of hehBOTL AasantiBén ie BRASIK «AL,GSSI 0N
nunber L25259; the acgessi on. nu g&g‘:‘or t he nouse sedg'lejtglnce is L25606. The
genes encodi n§i2&93ag f Agmane M ahrelated diserss Ihsamedpethe s 1578¢BIeKGs Riken  mRNA

sequence h&s EMCW' 1636 66 BeBicQhlSHH IR a AR sampIbWith ahurfidiNBqulefice 1 6 JUN
2003 WO 01/1.1.1t2,1 P Us00/ 2335 sgaqu)?'gétg(E has t Ee Genbank_ accessi on

number X552882ntibAdy ¢ FiumanfaQrod R, &pttbed IRenERp L AR 2BEeR-P U Img PATHCBer
% g2988. The _rrmé&ef@ms@emwﬁﬁlltﬁb@&éﬁ&ﬁaoﬁ_&n@ameea@ﬁeiﬁishmamua@gfc]gr_ I\/BgSBG.

e term "epitope" ans otei n deterninant ca e, of specific. 5.
bi nding to anfometmggwlﬁﬂﬁf Efﬁafgefuéaaﬁ“ﬁvg%aﬁ&uwn P‘@h“éné‘t’ﬁfﬁf’il opitiopds
surface goupi ﬂﬁﬁdﬂéctdﬂhﬁ.?ﬂii@@a:ﬁEEiSA@SnEdiﬂlE@nﬁ)&iﬁﬁaﬁy statigiedllysigehicakai ns and
usual | y have specific three di nsip?nal struct ur al cha,rg,lgteri stics, as well

as specif P8 cAdieacedn Hedpmution of camplexss P Ak hofmples INHGHIYE e dr g% onal

epitopes are ¢fgiMaR@ILaLeshtigen i@t tebiwampiendi ng to the fornmer but not the
latter is lost in the presence of denaturing solvents. 10 An intact

"anti body" conprises at, l.east t heav chains and two light (L hai ns
i nter-connected by di sdt fi r%ﬁ%@@“@‘gﬁgﬁ%‘%w fh%'fdﬁa?‘éan%ag??p?gg’@d&(g%mg
heavy chai n viétvestioh enaybgireatizédlnbreéreret eathh eensdiningigortiGhddfalie sgkdificatidn,ahdreavy
chai n constantfl re%i Qn . The heavy chain constant region is conprised. of

t hree domai ns, %and CH3. Each l'ight chain is conprised of a |ight
chai n vari2abl e regi on AlhinbBeatiahg diglhiss,(EmBank s edsionReforendds (sequmices),| i ght

chain const antbs'lrc%e%géits:l;:q enksI a%gtpat%n aalp;r}licca(tjlgéstc"latre]& hdr§ IaPerhereby expressly

incorporated by reference for all purposes to the same extent as if each was so

individually denoted.

BRIEF DESCRIPTION OF THE DRAWINGS
30 Figure 1 shows schematics illustrating the targeted insertion of a neo
cassette into the Sma I site of the u1 exon. Fig. 1A) Schematic diagram of the genomic

structure of the p locus. The filled boxes represent the p exons; Fig. 1B) Schematic
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is conprised of one domain, CL. The VH and VL regions can be further

subdi vided into regions of hypervariability, ternmed conplenentarity
determ ning regions (CDR), interspersed with regions that are nore
conserved, ternmed framework regions (FR). Each VH and VL is ¢@nposedgiof
three CDRs andv®Our+HRs, arranged from am no-term nus to 20pCT/US00/23356
carboxyl-termnus in the followng order: FR, CDR, FR2) CDR2, FR3, CDR3,
FR4. The variable regions of the heavy and |ight chains contain a binding
domai n t hat i diagraacoftheCm targeting vegeen. Thehiottediires derotasdlafise genoafic phe

anti bodi es may_ nedi at e, t.he. Qi ndi fo.the . i munogl obul i n to.ho ti ssues or
factors, incl é%%&ce\s?g'rc}ugﬁ‘gmghﬁ ‘fogg%fcgt ﬂésn?‘ﬂﬁ%ﬂ%ms 54 gﬁt] SE‘%W%’. I,:’gef(?)ect or

cells) and th&chénisic dagranoofihd tafgeted . 16us ihehich 88 Siee edssetto MpY B HsefadShem 25
. The term antibody includes anptigen-binding portions of an intact antibody
that retain cdpadPtbor# thy 1ﬁ8°r(‘f‘ﬁl_‘}3\§q'ﬁ’.wslﬂ3{’é &SSPEERSHEIP‘%&“PW%e (i) a Fab

fragment, 3 mooRysliity SeERIY RS ehitid Al tdielode. MeRFEE-ARde 0L
domains; (ii) a F(ab")

t
2 fragment,” a bivalent fragment conprising two Fab
fragments | i nidegctod buSeltheamn plotlkybipidizaiimn usingtpide iy, theP 16 bpiSent fr{gmenjisa Fd
fragnent consigf| e VH and CHl1 domains; (iv) a Fv fragnent 30
consi sting of s?ﬁ@@ﬁ%r&ﬁVH domai ns of a single armof an antibody, (v) a
dAb fragnent (Ward et aFigureJsho®8}heMesulls of 3ndringents dsth@nstrating thiat sotubds st s of a

VH domai n; an i i o el reqgion (CDR).
Fur t her nor e) a%%@g%chgpéb\%ggg%%gﬁé&g@ﬁﬁé %"hg?gtg%eg}ﬁl? {“E\q?f‘eg‘ﬂﬂ&{‘/ﬁ(‘ are
coded for iy selblcdumanyEhbd;4 toicels exaresding oisn8d,1, assdesgibed noteilnbeiow.nmet hods)
by a synthetic linker t E1S t . d~2-11
6 JUN 2003 PCT/ US00/ 233 %"B S| Eﬁ?i’“’%@%?%%ﬁ’&gﬁ“?ﬁ‘%%s iy Wr
regi ons pair thymfapseguensa@titiodies ofithe yention tiak reoegnizesnogioneflapping apitopesyor scFv) ;
See, e.g.) Bir AL 1 SGi: 2) - 423-426; and Huston et al..

(1988) Proc. ﬁaqﬂ% (%'éd‘.(’ g@&%&&gﬁ%gé -5883). Such single chain

anti bodi es are i ncl udedFigyredshewe pretimingryt husleptidenequancs dataifer theheayyends can S

be prepar by ' '-_q?ﬂ i £ or chem cal cl eavage of
i ntact an'?l:%bo }gélg&qﬂa%@gétc%fﬁggﬂgn I s%%;%mﬁjggymf%i fferent binding
specificities, see. e.gFigutt ShoRathemusleotislesamedss ofithellight8Bain pardiplezei | der

(1999) J. | . , - ; T 3 < u y NES

o 47-547 kel o LG8 (Y L AR IERE R A it R A Ol L F

i nventi on pr o\SBEQIDHTE:praidf4Bé (S MDD :&)xdenized fngm theeVibh12digagnliietsequence a cel |
surface antig . - SFONG R ' r an Fc
receptor on tﬁ(gEgﬁipﬁi%g)sagP H%&%ﬁg@t@? O%{e}?}:l. e |n\t}te&n'{tgdb%q%@s?g%rﬁgvi des
mul ti speciZ0 ¢ (8BQIIDAND:2))devilddrooh thed/ialt-15 gerailing spquench(SEQ AYNO: 1M ds shdwe t er m
"bi speci fic anji Les" [ [ di.es::_c=habpdl : bi val ent,
bi specific an'i11 |t[ B%g)?{et(gﬁlpﬁﬁ]\g\ﬁggﬁ tfk?gq\'fﬁg%n%hgpgﬁéeggﬁaﬁ%ggggﬁ)g%g% %gsed on a
si ngl e pol ypepligoe! witietheir gdymtinaericndedaVd genk eqquenisas. The campleséndary deternihingw f or
pai ri ng between.. I b £ hereby forcing the
domai ns_'t o] paﬁrgm{/lm&?ﬁé%@rfgggﬁn%%alg%h&oﬁ?ggﬁgﬁﬁg?\%ﬁ% chain and creating
two antigen binding sitEigufeSeshowe thy.nuclepsideiseguencepof theheayl chaif 88l Proc.
Nat|. Aca SGh .: y 4= i APD A R et~ ] ucture
2:1121-1173). %ﬁ‘#ﬁ@’*ﬁ&f %ﬁﬁﬁﬂ%gﬁ@é&ﬁﬁ%’g&gh% %’c?of;‘/‘ﬁ eed ﬁg@gbggﬁ% @%{ji es
havi ng vari abl (SEQID N&hé) and ¥B6 (SEQHS NQ: 18) dered fiom the Vindeld. ¥ geomiheiman
gernmline inmu ' SRC. ' ti bodies ,of the
Tovent | on My TPOHSEQ PARITRNES ulClls RUIER, SRAYERES. I A ne

i mmunogl obul i ransibelydf2 €SEQ &D O:22hdervdddros fha VG icgaambe sequedom(SEQ ID
site-specific f esi S | Ltro.or S i | iLn .2 i\VP) .
ovever .t he. (PRORaEa 2 R bl 8¢ e g RPy EedBUAR) bt BufE LAt

i nt ended t30 i nottibotiesard dligoeti wigh thair girindihe CORIslsgqencessTikompiethehtagm t he
gennl i ne of angt her . manmmal i eci nouse, . .have been grafted
onto human fra %F‘W’gsrgsd uéeﬁgcgbslf’)?alrg gasab%?uﬁnﬁr# ggn(??ea%fllll %g%\dé‘g%{* The terns .
"nmonocl onal anti body" oFighsohshoe tisd predidtedoonivo sddpamedceosl thSlight eliat t 0 a

preparation of _antjhody np es o i\ ngl e..mol ecul ar ositions, A
nonocl onal antYﬂF&{fq%S%ﬁ%%’%%%g{ﬂm&%{iFébg ‘léﬁéblonﬁ’ﬁf'e .Pﬁ%ﬂc‘%&)"é‘ﬂﬁ%ﬁ‘f‘é’ﬁy and
affinity for a particul ar epitope. Accordingly, the term "human nonocl onal
anti body" refers to antibodies displaying a single binding specificity

whi ch have variabl e and constant regions £4f present) derived from human
gernm i ne i mmunogl obulin sequences. In one 19




WO 01/1.1-t2.t 1 6 JUN 2003 PCT/ US00/ 23356 enbodi nent, the human nonocl onal
anti bodi es are produced by a hybri doma which includes a B cell obtained
froma transgeni c non-human animal, e.g., a transgenic nouse, having a
genome conprising a human heavy chain transgene and a |ight dkﬁai’HNtZ%%sgene
fused to an i moovmhiized cell. 5 The term "dicl onal anti bodyérushessscto a
preparation of at |east two anti bodies to human CTLA-4. Typically) the
different anti bodies bind different epitopes. The term "ol i gocl onal

anti body" ref e¢fueticas af the egth CAL AotantibodBestdesctibed th Fifwre Srate showhidiagd- t 0 hunman

CTLA-4. Typic Y, 1 nt | j i uch ration. bind. 1o rgnge of
i frerent op Lodst ipodie B SERITNO S it RRENRNOPL Fa e hmdnd &

g_rr epar at iSon hOfA-ﬁ'Dg@mlihaﬁbqﬁex(cE BEQ@D Nmﬁia)all')ediéabfc&rdgnme aptof Hedigse. The hnt]!mn

LA-4. Suc reparation_j e i,bodi.es bj ndi to a.range o

di fferent epi ?‘Jﬁég?aﬁ*ﬁ’é@ %&gqgﬂ) Iapgl\% aggeﬂgrﬁm{kg‘zﬁﬂgagg H’teisffg'df‘%"s to
human CTLAs4 -(SEQMM]DHQQ{@wﬁl’at&BbmﬂbbﬁmesiggfbalE t(rjansduced by the human
CTLA-4 receptor. Some of, 15 these antibodies can,bind to_an _epitope on
o T ot s te Vhishth 8 hBYE s prodiurel rin Budearagesar B ey e oo

count er r ecept Wariahie Ragivs ¢ MR EEh AT A -4haiidBdiesT LPve predictdd abinpdatid3Vy
transduces a signal | @gi ng to inactiyatjon, of T-cells beari t he human
CTLA- 4 recept §Pdueases ag PR SR Arhantipeies desqribsh indfigwre & ety WRnts agt-
Faept or ., T horehy. 20 b ol ondl Tt or g A e Posnonoe A !

" bl ocki ng Bnt Moy EEmRg st (SRS A DR itk depistst aLtee 1one! B oy e

sol ubl e human G4 -4 entibally 1 EXGEESEENOM3Nadtvad fibim@ied vy B33 gémiligast 10%
20% 30% 40% 50% gog; 0% 80% 90%. 99% or 8)9 9% under conditions in
whi ch the rat isgausrCe{RERIB %&fﬁﬁ*}ﬁwﬁgﬂ%ﬂe atterg of hEEIUEETLA- 4 | i gand bi ndi ng

site is greater than l:fjgand dHo&s GRIEANE 6£Hihding perdidritdTIAD S0 ®At er t han
10-$ M 25 Other antibody preparations, sopeti rl'r%s referred to a
[

S
mul tival ent presaParpohaangTia-¢ By Rliadh Xehb A0k bipdsyih doserigpandentand ¢ o
crosslink mul tshl@ng kieits I puiifed FReMBinaitCTIM-the sanme cell. Cross-1inking
of receptor has the sang or simlar gffect té) gi nd({:/ﬁgrg of human_CTLA-4 to
human B7. Thus) cross- | Figkreld shpws e bpdineof 0P Lo s GHAA-apsssine I-el &nfryman
CTLA- 4 1 eSponspheseafatt shoWghat MAYTIOD] QSR FFidSRE@BeperinGnasaulatinkkinglice & al so
be acconplished by conbi ni ng sol ubl e di val ent anti bodi es having different
epi t ope speci f5BY PPESSINgHELR-400| ycl onal anti body preparations conprise at

| east two pairs of heavyigapdi1l shgwt inkiibitioass bindihigRhireandd 7.1 RIt6 MTLAA-t Opes on

fiuman CTLA-4 such_that an i nosuppr essj.ng.sjgnal. can be t duced as a
resul t of HunesrPressing Jreelisolhess ?%w tﬁa@@*b 9%558@s£ﬁ%ﬂbgl°9b{3?§%in%mgz@1
PCT/ US00/ 2335 @ Tihe 4ta8 Edthpak«dae akbmtadhuhaimAbant i body” includes all human

sequence anti bodies of the invention that_ are pre ressed, created
or isolated by reconbi ngﬁf'”r?ezaﬁi‘g‘,"sg‘ﬁé?f‘“ 05%F@%$&£?'§Ule(§@€€mﬂw

ani mal (e.g., By.IexresingbBals. Tifesé 8A0GQtha MAK 10DINEA cFfividiun BRLPLTLAM genes
(described further in _Section |, bel OV\%; 5 agtj.bodi es expressed using a

r econbi nant ex%?‘@é%@@?-kﬁéff”@?arﬁ‘ I PeRERIIYMAAMAY host cel |, anti bodi es

i sol ated fzom a reconbi Rirake 130h6WE Eahptitios EDISARIOL &1t CDI0A Huinlah MAbs Or

ant i bodi es prepared, _ex%essed, creﬁ:‘tﬁed or isolated by any other neans that
i nvol ves spl i cSHPRETAtiAg rRIPT BRIEMEIBISBISEY™ gene sequences to ot her DNA
sequences. Such reconbi pgate tyRaRs BTLARDEpESsibRVEPNAsstimblatdanetllconst ant

regions (if present) derived 10 from hunpan gern i i n obuylin
sequences. SuchctiatefRytnt sestingT CF}@V\EKP&?S?E’B’ Hﬂf‘ég’ﬁ%ﬂﬂ"? %“%ﬁllle‘r‘# Apihe cell
nmut agenesi s (ofyepaiien an ani mal transgenic for human | g sequences is used,

in vivo somatic nutagenesis) and thus the ami no acid sequences of the VH
and VL regdbns of the rE!ﬂ&ﬁﬁ)ﬁﬁiﬁt"sIiﬁtffq‘jﬁij?fé‘é-’\érlgljké'q%@ﬂ@@gﬂl‘P&P?ndﬁi“ri l e

derived from angis&laaiiefed PCOUTRY 1BRMFPHACaHaBN O s RREeRASS, My not
naturally exist"within the 15 human anti body gernmine repertoire in vivo. A

“het er ol ogous ant i body" Figsreits shewsithesesulls of 1081 {manthodyrDgpedenttais human
or gani sm pr odug AGivaeE P CRils. AW 1ysR ey PHA R Bvat @ T8 {sbSerl @ vith AB1idaady havi ng
an am no acid sequence or an encodi ng nucl eic acid sequence correspondi ng
to that found manemclergelit sm not consisting of the transgenic non-human

animal, and generally froma
15



20 species other than that of the transgenic non-human animal. A

"het erohybrid anti body" refers to an antibody having a |ight and heavy
chains of different organisnal origins. For exanple, an aniisbgﬁhe/ @vi ng a
human heavy chain associated with a marine light chain is h 2 ybrid
anti body. Ex2PP¥YHYf heterohybrid antibodies include chi nBfFTUSYRLSe
hunanl zed antibodies, discussed supra. 25 The term "substantially pure" or

"isol ated" means an Obj ci es bod f_the invention} has
been identified and sepét‘é'ezge‘g’ﬁva/%t‘%&wgﬁ%@ on %Segénn%ﬁ%’ﬁ@“ its
natural envi rmaﬁl&m infadedd wiltelloDi! hatitaddly e dlo ssgaﬁmamnnlsodyhespmsednmmamt speci es
present (i. 2 nol ar basis it is nore abundant than any ot her
i ndi vi dual sp%lt?F’eg in the conposition); a "substantially pure" or
"isol ated” conposition also neans 30 where the object species conprises at
| east about 50 percent (on a mIDETAHsEEPEﬁCIﬁPTIGHcr onol ecul ar speci es
present. subst anti al Iy _pure. or I S0.C rlse
nore than about 80 to é%‘ resent "tvc?)tm \Xgéﬁ€%5%8?£9§gigong%%% H]eggw £°rr rsrg e es
present in thmd}d)agnoshg dmeascs/t:ham&elﬁznﬂbgl ex;hrpsamh iailasly of er-eypressio, bbodl es of

the invention al.so urif d to essenti ene nt anm nant

speci es canno%mb’g ToR ks é%“q%ﬁ °§elra° lv%°%v§$~ @%‘ggﬁﬁf”ie%&g’éff %lt@f)/ 23356

the conposi ti Dherbpiesadnivcinténtiaempley bharsequeathaibpdied) Bureamseleticeconposi ti on
consi sts essentially. of. derivati.ves. .o ar_speci es. An
oot ed ant: BonoH AiaRersrasRuRtipg o SrEPEPRORREL B erkbie,

ant i bodi egot hﬁiesdn&&khtbhﬂﬂ@'mgk-mo Thesehomad ke@luehca anh-bﬂ'MA antibodi¢sfche aetras

antigen. An i ntlb that . cifical i tope

i sof orm or va?’t“éﬁ‘t a %“tﬁ?ﬁ%ﬁ%&fﬁ@‘ﬁfﬁwg%‘ (‘)1\%% (?(Tfhavgblélrge@%ndr ea°c?£’v?tfy to
ot her rel at edtiertll,gendy mhlgm;ug fts xhnlitmmtamsmpacsl@al toahegell) dChpohists @Redo es

honol ogs) . I\/bre EE eﬁ”%t ﬂ anti body of the invention be substantially
&ee of other EEM 7%1? T e (e g., nhon-imunogl obul i n associ at ed
proteins) and/or chen CEeshumabgpgatrice antibodids ughc m&mrcm cmbea;nbddoaﬂm axondi ng
to a pr edeterm ned antigen, The hrase " ctively)

bi nds" %5 g] ?‘b‘ﬁacﬁ'?gﬁngcf rEaJI F %‘tnhcgr“?‘g C?P%bhe ?atjhja‘%/duiglgg Hlé’ﬁt?fem native of
t he pr esence es‘otybébe)fmnmtaﬁ(é:g.momcheiler polgciemlisangibpdidsad hmﬁamctTIpdt-at(eg.r,ts and

A A e e I
of a Bto
M', or about AkCordilvhly, vMui&peo\AﬁfﬂﬁmW@bﬂmcluaadntmodtdSmtdmnntbnfdyWagﬂexttar n1 ned
antigen with an hat wo-fold greater. tE

ffi Ly i
Aoy tor Brhimeaente Ripokfediteeot st ilias PR nh Pt b Ghimal td o,
than the p2oed@-edllstiid/badomgdor miking mkbsehyclonal attibddiantMebals o dngnthe ases
ti bod tibo
anti gen' ar b deRRerheRTCRRAYEAY SR B ergr S d Rl AR Al Bl 1
bi nds speci fi galctive grmrfa(adsrtrbcgﬁﬂm or &(nfibit growtls skéfférspiatod andék mptilityredas) "

"bi nd(s) speC|f cal | rr| toa eptide refers to tide
nol ecul e whi cﬁ %’r‘isﬁt’%ﬁh 3re’ rg‘ﬁvtff % Eﬁwﬁ’faﬁ %f‘t?cmg‘??éﬁeﬂg?'@eﬁ y or
predom nat el y invefitich. t ar get m)l ecul e. The phrases ' speC| fically binds to"
refers to a binding reaction eter five.of ,fhe presence of a
target pr oﬁei nin the ’é§%tﬁ’§t§n ?‘°$‘ﬁe'f eélgu%r SEp reuJ’ i of proteins

and ot her bi olimgichageabhtnd refacte mazfmals shels a;gmmtaa(paasrssamdmomﬂmhmmknateshe

speci fi ed bi ndi ng, noi eti.es_hi r ef.er ent ul ar Arget
protein and d&sﬁgt‘aﬁﬁxﬁami“ﬁmg ‘l“b“ﬂsisflflt:%srf?bbéﬁb %t”t%dn%g o rr%lghaints present
in a test sanple. Speci’ma:texm h&hﬁikfg”hn&hmek &feg&xtnuﬁ)stmlen ofthuf\dmpommshr
conditions may require a bindin 8 vg 5%}3 tfé_‘edfor its
specificity fdBeHs FahgResspbinveny ’b@tpr%tr‘? 1Y Y}i‘C\Pat‘F? QLSBT formats may
be used t 03(s€elBfplidatiGRNESbibdhahical ifdiSiRRE b tiseat, aYleviath thy/§miptdnid o8 Arrésting
particular protein.. For exanple, solid- cﬁhase ELI SA i Ofcga says,

i munopr eci pi tAihitinggpEhes developmenieaiths disease, Fondition, e e@eﬁt‘ﬂ’?mﬂ‘éeptl des
that specifi CQilJeXse{ eﬁesun%ttrﬁhﬁzlpéopﬁ ladtye(k dp\%taﬁtarlm%édr@a@mﬁalse&uote
si gna

reaction will be at |east tw ce bac groun or noi se and 'nore
typically nore than 10 times background. 22 1 6 JUN 2003 WO Ad/1.1~2.t
"PCT/ L1S00/ 2335G The term"high affinity" for an 1gG anti body refers to an
equi li brium associ ati on constant (K,) of it | east about 10'M ', at |east
about 108M 1, at |east about 109M', at |east about 10M 1, at | east about
101 ~-M~, or at |east about 10~-zM ~ or greater) e.g., up to 10°'3M1 or
|O-aM 1 or greater. However, "high affinity” binding can vary for other
anti body isotypes. The term "Ka", as used herein, is intended to refer to
the equilibrium association constant of a particular anti body-anti gen

|nt eractlon ThIS constant has unlts of 1/M The term Kd as used herein,

Y b A~ 1 o T — Y o



15 di ssoci ation constant of a particular antibody-antigen interaction. This
constant has units of 1 /s. "Particular antibody-antigen interactions”
refers to the experinental condi ti ons under which the equili bri um and

kinetic constants are neasured. "lIsotype" refers to the ant (‘Z ss
(e.qg., IgM okvd @24t hat |s encoded by 20 heavy chain consftcaﬂ}s 6/%9&
genes. "lsotype switching" refers to the phenonenon by which the cl ass

i sotype, of an anti body changes fromone Ig class to one of the other Ig
cl asses. " Nowgtéveatrae manifdsiapion of @inkabortsobdlinizal symptopis Ghefblo@&‘c& tiekapb@ayvy chain
that is produced when aﬂo N sot%pe SW tcR has_t aken Bﬁl"a the CH gene
encodi ng t heSUPRISHBORLSN & EHNP AL syRpfams & t‘&g‘t rmapifestaonof foe dispasery gene

i mredi at el y downst r earm géreral tth@pttrmetwem&aérhtyd'rxeefsrtan@edse}{wofgamse | sotype
swi t chi ng has been or non g@asm cal isot

classified as cl assi pe
swi t chi ng. dt&g%?sd’aheﬁ?‘géta%éhas%%?ﬁ arfﬁs“g'tﬂflﬁli‘esmﬁ?“ef‘ risuldatfestireatresst s whi ch
i nvol ve a$ | g&sdiorane switch sequence regi on in the transgene. Non-cl assi cal
i sotype switching nayéq%gcur exa hono| ogous reconbi nati on

bet ween hunan 30 a @Qcyt? ea’tﬁﬁﬂbeépé‘t‘? GRPANInAIR e At | ve

non- cl assi cahndxéfetsabiai@oMBEMBAGBRar, ﬁa@ha@syucnt&btﬁan@ma (RBlo&Y,
i nterchronosonmal reconbi nati on,  anong ot hers, may occur and ef fectuate

i sotype swi t BMPhgandJamphoid Essyegy. e&@@b@b?%’tts 12.1 PCT/ US00/ 233fi 6 The

term"swtch sequence "The BhASS"s spobmﬁ&lslamlﬁem sse%rf‘teéapnssettk)eréfars switch
reconbl nat| on. "'switch donor" ‘sequence, pically a ~C switch region) are

5 (i.e. O0upe} barﬂloeteseng ce'&rétataetetlzqdévgthwsw Q:f@P’é‘F@ar ellsuigget he swit ch

recon‘m nat i OfharkER] see BA BN AARCERY. Ofeds.), @%ﬁﬁh@t.&xk@%&é/m&eﬁ P@ct§ﬁ<§b‘i¢§ ﬁﬁt?t
region to be del eted and fhe 5 repl acenent constant re

etc.). As thé‘tl%m’éch‘?f"s‘b%'éf%%“@ﬂtlémm&@g oﬁlﬁﬁ‘ﬁ‘a‘tl °a|1 C‘ISEEQJ s "the

Final gene’ Sedecres td e mt thhitBé ﬁ@édeﬁc%r%@ic@ﬁt@éé'o@afl'rc@msﬁtﬁ& doeY Yk Bl ke
"d ycosyl ation pattern” defined as . the pattern of carbohydrate units

that are covAY&EMaopuse ?rati-’ﬁaé’d’“PSm& admnistiation fgpaeSheci fical ly to an

i munogl @bul i n protei rthe&rﬂae"aweﬂssrlmhpmy@ats‘oawd atugamet“emoqeus
antibody can be characterized gs bei n? substantial |y

gl ycosyl at i onchlbder GELAvdi mHedC ¢ "R étef-’f&w’l\’l‘arﬁtal(b%é?é@ erP@H’GEed by the

speci es of tlss: mdmy&ensédr@e&aa%sbtﬁ%mctudm@ne,fafmsogﬁémeatovn&@sll in
the art would recogni ze the glycaosy lation pattern of  the heterol ogous

anti body as BERHERNfokd-4,ian eaq-lossaaglasat lgast ?WW“@PW&W‘I}‘&WW (s¢et he

speci es of the BARakyA1992) tift2N E4Rdt Suphb? 708-3! than to the species from
Whl ch the CH genes of the tranéﬁene wer e derl ved. The t

"nat ur al 9-occurring" NApseqrenss pElman &iTd At has ‘tr“h@‘“fba%‘t that an

obj ect can beccfemdmhmemtsaoe THeQEgi6 8f@hifo aadsnomeqetléada;sepn&ebmpl eotide
sequence that is present. in an, organi sm (incl udi ng viruses) that can be

i sol ated fr o the sewardila ¥-likedomaing L6~ 147 18 Ferraasmembrae dpmaing %‘Htlﬁ%ﬂa? Isy

modi fied by m% loplabiR dbRRRI Maflhts eQhé ﬁudlb%inﬂé@hﬁéﬁc@l@@ﬂbédnﬁgporfgh‘e term
"rearranged"” ers to a configuration of a heavy. chain, or ght chain

i mmunogl obul i"}’? Wdﬁtgt?ss e ragsifion aypesipRgiir 2 £4o Eérsi‘sttf‘tﬁ‘ﬁéBPsit’rﬂ‘t@a?’a"PéP?Aad j acent

to a D-Jogr @oeeaﬂﬁntnatﬁosm&tonbormatdnqﬂetemmea@anees@feﬁuugattrmm Kol ete VH
or VL domain,_ respectjvely. A rearranged i myun ogI bulin gene | ocus, can be

i dentified bFEMBInffarsioBRuDBer XO541% GRSt ferl RS 7) Nofurerd28 26 4@d0) Theseeinns at
| east one regpRind8sldEPS RARY 1eRPFePRe.

The complete DNA sequence of human B7-1 (CD80) has the Genbank

accession number X60958; the accession number for the mouse sequence is X60958; the

30  accession number for the rat sequence is U05593. The complete cDNA sequence of
human B7-2 (CD86) has the Genbank accession number 1.25259; the accession number
for the mouse sequence is L25606.

The genes encoding CD28 have been extensively characterized. The
chicken mRNA sequence has the Genbank accession number X67915. The rat mRNA

17



honol ogy el enent. The term "unrearranged” or "germine configuration” in
reference to a V segnent refers to the configuration wherein the V segnent
is not reconbined so as to be inmediately adjacent to a D rS‘JU e nt. 30
The term "nugl&hGdgi d" is intended to include DNA nol ecullg /3){65/ %
nol ecul es. A nucl'erc acid can be single-stranded or doubl e-3 Anded The
term"isolated nucleic acid" in reference to nucleic acids encodi ng

ant i bodi es or, ' ' QIQB? 5’“?‘5%’2' LA- 4,

is intended tsgﬁ%hém%ﬁ%%@%giégo%umﬁ%f ?%8)3? PCT %%00 5%%%‘? eeﬁgl‘;t 0 a
nucl ei ¢ aci d thGerbankhaqchssion nuinberI 02888 s FhemeveanRiNA selusncettiae tha€ienbandy or

anti body port| : t her nucl eoti de sequences encodi ng anti bodi es
or anti body 6%?#?‘%@%%&%?%63 antigens other than CTLA-4, which other
sequences nmay nat ur al | ¥hé teem¥epitbee” meahed protgi dbtérmirtantmapableofoptadfiONA. SEQ | D

NGs: 4-23 . conpri.se th uckept i de d 1 I: conptising the
heavy chaisn V9 ER 4n ?‘.“3‘%& Y 'c%pdgkcs%fépyvcgrggg%?8&?%185}1@%%&{%% 8&%@ gI‘S%T,gMBG and
1E2 hunan antdfn{Sldchled suvhraeahinn atidsoeortsupardide shaifis danidasually date specificthecet er m
"substantial ly identical " in the contex f t ucl ei ¢ aci ds or

pol ypepti des @Flésfc’é‘all[sgmf%al ‘c’)hrarar?tépgmg’eaﬁtfée?\lcag eggﬁscﬁgg%%uaéaﬁ BPhat have at

| east about XCbnFeifrpticrzdard ddconfdymationdbépitopestargdistingnisitddan thatithe bindmgitoo aci d
resi due identjt e ed .and aligned f i mum correspondence, as
measur ed usi r%e %Ioﬁgerf 6‘??%\?%%&?&[852% eg%rsr%ng?f)géocr? %%oéveg%r)?d/ or by visual

i nspecti o Fvr exanpl &n ifthe “antived)’| comppiservat thast twolbéagy (Hpchabhs atdhitwrang
sequences t hat ubstantial |y.identical Lo 1D NO. 1. SEO.m.NQ:2. Such
ubstanti al e B sbeRSR bt AR RonlE IReheay i seampige 5

honol ogous. THeevy chainstasinlile sdgion dsbbtdaviayed hesin evllGVRey ¥'H) and £hdaoncledin sequence
that is at |east about residuyes in |lenagth. over. a reqgion of at. least
about 100 resgtt g o Peae‘(y FE@P BWSE?PF’F%S%{S cggg&fe%fgggFee&nmséHir over
the full | engTH2 aid CH2 Eavh lightghein ¢entpoiséibofadighachaih vadsble egivni(ibaevimedoOw,

t i hod b | i d.i . . by ! ' th
a0y, L0 S04 | REELOREF1EAD AThY o, SHAANSEb A0SR Rhneent P .
a 20 uni que andomgised dedrieniontainp@hi Tie VEmnd ¥ Laegidss dan befitrther snbdivialed inté egi ons

of the mature heav hand IiaghEy gehaie s _of ién’runogétoraul.i ns are i gnat ed Hx
and Lx respecFFI SF BYR¥seoyity, frmeq complemeptanty determining 1eg10ps (o0 of . an
am no aci d aciaetsgesgl with tefgionsthitamemore clkadeated, tSempddrars ok regoms FRNSEath

| munol ogi cal,,],nt st (Nati | | itutges Heal t Bet hesda,. MD, 1987
25 and 1995 VREBEVER stiptuidR) Ted (o e R e AR R e oaEt Por each
subgr oup, 2@ndeakhoxyisteiniauginsie foltowingibrden &R, CDRJ, BR2, @DR; FR3 fCDREFRME. r esi due
position in that s roup t neratge. onsensus seguence. . Kabat uses a
et hod for astrgit e s EERatn sty SRR A S At
sequence, andwitharsartigér CThefcotstams egipns ofthe ergibddies mayinediste teebidstagpofithst andar d

in the field.. Kabat, s ,sch . s ext.endi bl .0_other antibodies not, 30
el nded i HAERE SRR B TPE g et oS G Ahudife PiRE e b B BhRind ¥heR one of
t he consensus(exegieticrazlls)randtho first bympaieat (O ©f the chsdicb carggleramt systemti ds. The
use of the.Kabat nu ring systemreadily identi.fies am.no i ds .at
oo Oal engS honRe B R B e RS Bl SRS b BRI B AR SRR, o L
t he L50 posi t ¢apacigfto Bind @THIA-&Exaptby ofbinding &schidedi) e Heb fragneat, amasiovalent t 0 an
am no acid pogition L50.of ti i kewi.se, [1d~2~ 1 6
JUN 2003 PCT/ mg%gtmg of%e%%ﬁ{,%}., an%cgpfl d&nhnsv,“(ﬁ% F(a2b5)2 fra\égc%a

bivalent fragment comprising two Fab fragments linked by a disulfide bridge at the hinge

region; (iii) a Fd fragment consisting of the VH and CH1 domains; (iv) a Fv fragment

30 consisting of the VL and VH domains of a single arm of an antibody, (v) a dAb fragment
(Ward et al.., (1989) Nature 341:544-546), which consists of a VH domain; and (vi) an
isolated complementarity determining region (CDR). Furthermore, although the two
domains of the Fv fragment, VL and VH, are coded for by separate genes, they can be

joined, using recombinant methods, by a synthetic linker that enables them to be made as
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nucl ei ¢ aci ds encodi ng anti body chains are aligned when the am no acid
sequences encoded by the respective nucleic acids are aligned according to
t he Kabat nunberi ng convention. The phrase "sel ectively (or sp 'f'@al ly)
hybri di zes tow gf,ghs to the 5 binding, duplexing, or hybrib 7991y 2 a

mol ecule to a particul ar nucl eotide sequence under stringeRCTHyHAEH0zati on
condi ti ons when that sequence is present in a conplex mxture (e.g., total
cellular or I} : j .nAart. i de sequence
is detected aét‘ Qﬁ%ggrtog;{th% “O‘EP@L"B Wﬁ%?%grgg%‘%ﬁgiﬁ#ﬁagﬁ@%ﬁ%i ment, a
nucl ei ¢ aci d walcules (eavar asisingty chaintia (soFv)iSee, elge Bird 6pd.. 61988 Eidnae ent i on
(e.g., is su gzat;(}tji_ VA i,cal X C ' y its
ability to h;b/%rl' |z%kh%3g§§§%ffﬁgéfr??s)§§%i ﬁtﬂb%%%&'aﬁﬁﬁgiﬁa%%?%c erw se
det er m ned t osibgle ghaithantibodies mcinpladeifbytrhfsrencasterths tomm {antibddya Fragmentsoanpl ary

condit1onsh PR El e GalLEPS n i OPCHmRRP OB o 1o 11

target subseqamibodigs.t ypically in a conplex m xture of 15 nucleic acid, but
not to other sequences jn._signific . itize.signal ( Y
identification of a nucC %llsp(‘? c%@iaﬁnbc?? 9[’?152&?#%?&%{ %ﬁ?ﬁggéeﬁi\:{}gﬁ%’%ﬁe’f 'rg'rfgjsg‘
background , Baténts.di92284Daid. 5,880 24 By feilterd th9?) 1.ilmmunalr 635124614252 - dependent

and will be different | if.ferent. ci.r i ) er n
hybri di ze speg?rfl?sc cPa@n thgﬂi%%%ﬂlg%%sﬂgﬁé‘gg{% Fciﬂng ENST Vv eg.gkﬁl,@git o the
hybri di zal0 on4aii4. Facéxainpleathe isentionfpoavides Bispeificamntibadiesaviogonebidding $ie

hybri di zat i f | gi ids i j Qo k, ed ECULAR
YO e, R i Bl NI S SRS 7 ) 50
Laboratory, ({0&89r,onChiRREMbe PRSI Sell. NTidGh FeGlibr s prati@SYoulepscifiel , ed.

John Wley & Sgns... lae. . New Yor 97) . LA X - TECHNL QUES. na
BLOCHEM STRY %%B%ﬂ?& Sihih hevedt é%&*v@ﬁvéh% Bkﬁmbﬂﬁ%ﬁg&ﬁﬁé&%&b D PROBES,
Part |. Theor furthecindludds diabodies. Middies Bedpateat, bispecifid gnibmlivs imwhickitecWi er ,

N Y. (1993). G MRV rin condition I 2 1 out 5-10C
| ower t hai}t h& erg(r’rrﬁ msrr%%’ £ ’fprrl%g%ﬁnnatm glF rgo?p%pﬁ{eﬁé&%ﬁ,pb@xﬁ{&a @%%ﬁ%‘%@&%& a
def i ned i oni cslgirtrte alidwn fp bhiriigketWeani the twoalotrains en éteisame Chairg drerabg fforming theoni ¢
strength, pH, ;and nucl ei ¢.concentr.ati.on). at.which.50% of the probes

conp! st ar y G PRE Wi EORSERHRY Rkl h PSR R ek B B AaEen

equi | i bri um ( dmdingeitdsdfazeé.g.sSHolligerCR Seral. 1993 Pest Nutl Axxd Ses JSaAL 9016¥4450% of

i whi o tho G4 Tbcet v bR b Sl R IREL 170V codum ion, -

typi cal | y2about 0. 01 t d@hétédmiVhemar sequamcé onibodydehidesbritibodi¢iraviniglveriatdal t s)

at pH 7.0 to 8.3 and the tenper . s, at ast t. f.ar .short probes
(e.g., 10to gﬁdgcnoﬂl% éé%?%i‘ézﬁ?g‘%ﬁ%b\ﬁnfeé’a%mié ou gegg%%f"gr%qlg%‘gbuﬁ?obes 26 1
6 JUN 2003 WOscguédces. IThe huRET $dg500L 28806 e &f the inveptien may irchids asho acid

nucl eoti des). _Stringent itiQns_ nw chj ith ddition
of destabili zi’er?bdr"asg’g’gf“s°°§%cqﬂ’ h%? giiite g’é’ﬁa“sgég’é’@gﬂcg‘\é% ?S\rlfﬁ‘"éaﬂ‘%’EgS (cited
bel ow). For hirglodsded bpgmday ohsiterspelifi@itagenesis {pogra ontey semgfitahutatorai | east

two tines _hackgroynd referabhly 10 tines roun bri.di zati an

Exenpl ary 2ﬁi glf 2} ﬂ?%wgcggrcéegepn sl’ %%ngsgﬂ?eq?%/%}tﬁ?é@a%{ggd I%Gﬁdilstrfoghnstcn:aﬁ%foude:
50% f or man de)nchide S8{BodiedinWhi REDR sequbaeedersved 8mEhogenblneSF@nathet 1% SDS

i ncubated at 65 C .wmith .a wash in 0.2x SSC a L % SDS 6n,C. . For
sel ective or %ag'g?alhf’%sﬂ?f}ﬁﬁ’ e ﬁfﬁ? e gav6§§?r{$ gnée(asol}’bon% g%‘? \,v‘érk

i denti fi cati osequkncas (ieghenaizd adgtitebies)ne | nvention) is about 10 tines
background hybridi zation. ,Stringen br.d di ilon ndi_t.i.0 hat.arg used
to identify nucleic ac?@g tﬁs\/\f"ﬁ‘r\?cﬁmon?h%@{’%cgd p§} 0 ontoglgngr%tébr???gé]m Oﬁg'l%ﬂde,

e. g., hybr3iodi zefeitom preparatidaidffartibode epldcslengsf siipdé hdecmaricamposiionSAC, and 1%
SDS at 42C) or_hyhridization in.a buffer conprising 5x.SSC an %.SDS  at
550) bot h i ¢ oo aPody Besforiiiit paraRRiREetagy R AR A

i nvention, genaficélafd¥hosel AENAINGITAE i MPunatCihictlonsl adtbodl” fdfés ionvent i on
can be identified jn standard Oﬁ,t E,ern ble_ots nﬂ r st r.iatg?ent condi ti ons
usi ng the nuclaé“‘?,"dﬁfiﬁpllay‘@%@aéé iodiog gpestich¥ g dpEe v fadsseastant; ¢ ngent
condi tions f orregisaltifPibent)dicdodd FuRshirh deelRiivid ifnyhuAbilbiRIliG s@fukstes. Vintdaen t he
scope of the invention) are those which include a hybridization in a buffer
of 40% formam de, 1 MNaCl, 1 % SDS at 374G However, the selection of a
hybri di zation format is not critical - it is the stringency of the wash
conditions that set forth the conditions which determ ne whether a 20
nucleic acid is within the scope of the invention. Wash conditions used to
identify nucleic acids within the scope of the invention include, e.g.: a
salt concentration of about 0.02 nolar at pH 7 and a tenperature of at
Least about 50C or about 55C to about 60C, or, a salt concentration of

~ A r~ n 1 2 o, —r~~ O N o a r—- oy o I e . Y




25 about 60C for about 15 to about 20 m nutes; or) the hybridization
conplex is washed twice with a solution with a salt concentration of about
2X SSC containing 0.1 % SDS at roomtenperature for 15 mnutes and then
washed twice by 0.1X SSC containing 0.1% SDS at 68C for 15 fithybBs2,
equi val ent cond? ¥¥'$%. See Sanbrook, Tijssen and Ausubel foPCHU82H4 ption
of SSC buffer and equi vaI ent condl tions. 30 The nucleic acids of the

 nventi on be Rbgaent, e RA ridHobiSnal hkidafeehle potdby typliflof WAEA T 8! 1Y

purlfled or su stantlal y pure nuc elrc
'render ed subsnendesalB 9ell|cnlptaeﬂedvﬁmena pmsgdmceubnstm;anfanm etghertrapsgehic Inmluse

conponents or h CIdS or

pr ot ei ns, s%gﬁgargggé}é%@ ahl%r?g? hec?g% s ?ﬁg‘lfsfg % gﬁ)%&,'?' te%i% ﬁ?sgerﬁs c
bandi ng, - coI urmsadhomnnnmgmaiqzbmellagar ose gel 27 WO 0/1 1.12~ 1 6 JUN 2003
PCT/ US00/ 23356 el ectrop I S.,and ot hers,, wel | . known see, e.g.,
Sanbr ook, %3] ssen and Aﬂgﬁ SEP. d”fﬁ’ el @tfoélycy\ézﬁﬁ’a Brcfﬁ%rﬁé%‘so &Ha?s&]&wq nventi on
and ot her nuclanibodiesitd humsieGTLA-p rBypicklly thehdiferemtiaatiticdies bindtdeffdnent eftidpes.  DNA,
genom ¢ DNA, or hybrids rle o), at.ed Joma var @J sour ces,
genetical |y engi neered, T&ﬁpefmf ’é%?npﬁﬂaf“d‘?é“éxf??%%g PICREBIS ?éﬁ%/ll Any

r econbi nant exmffasn;tiannb&ysttehumamm-usa&plcalmtmdnﬁig;dldsm audhl b prepirafion

bacterial, e. nammal i an systens. Alternatively, these
nucl ei ¢ aci dsgt?: d%ara%g'?c’r%g?gﬁr?m SRR hesi zed in vitro. Techniques for the
mani pul ati o of nucl ei c Thetetia “pslyﬂbnaamubedg refesitb @l prepandgion Bf MoXdnaSSi on

vectors, Iabel rob and i di t|on are wel |l described
in the scienti °efﬂ%feg§’¥%ﬁf’9ﬂ%£%+%§gﬁp &B‘K‘ %BWB’FB%% nclefles i ssen
and Ausubel . I\hmbechestﬁﬁdxd@to@amgmfaimfeyuzqdwmd quant| fied by any of a
nunber of general neans ski |l | e ar [14ese

wn t hose 0
include, e.g., analyti cél)ﬁemv%f?é‘rﬁr%’éq%sh\%‘l‘ﬁbﬁgu?ﬁ%ﬁ“@gdlﬁﬁ\ﬁ) fonh ETL
spect r ophot one\t/myh blbeldbagtagpiiye sxg{aeatannmbm@&hshummi*nmmyecebteﬁtScxmlwr esi s,

hi gh erfo uid chra HPLC | ayer r rah
Croe P o Fsgian fhres S QPTHH fobs b Hob et A P die gl QA 89680
such as fl ui d imterggehg wnhaihpmhn B7 camtirieoapsar. Bmmmdtefafctiat effhufnah OFLA-4r

doutl ). LG GG OBIPSEL ¢ A BB ORRIRA R s oS e

anal ysi s, NortOELA- ﬁa@ﬂpmJﬁtagdﬁklbbDﬂle anahq:mnaffecgﬁblyexhcmeés; aypRehe o S (e g.,

SDS- PAC;E) RT- P antl tativ at h nucI r target or signal
anpl i fication P8 Ofg e aGty AN %fgrecle% &#gﬁ% E%T'}E"Frﬁ and
affinity che onﬁbmgm@byaugﬂaﬁnml 1thhﬁn€tﬂab1§bn§@ R OBlotKiantiebdyt’ h&ct@ltd?ﬁﬁ nt

o el on wlinSiy FRadho BEbindRe BEANRIRE S 4 o i se fuman mr

be nut ated, t hﬁgaoby atleasc CO%o, 006 0% 40%% sﬂoamda%dm%,cﬁmm 90%599%01109909% de gene

sequences. For d| n esge nutati ma fect aC| d 25

, sequence as H‘é T?°é‘g‘“°1‘%“ gﬁ"?‘%fﬂa ??F ﬂ%ﬁmg' Hg’r‘fg%% gﬁ%g ‘F@rr%?

honol ogous to bmdldgslte\/iegreﬁtbﬂﬂmaxnaﬂ ialdth¥ corldentdations oAsitibody 1sgvaatecthms1(a"rtd ot her

such sequepgces descri be erei.n .are contenpl at.ed d" indicates
That & cottnce to l donQ e RbaR bepiRie S PrRh G AEE b iiihafen A Nicrai ¢

acid is "oper abﬂcyarhtlolnk,eﬁhd twhemam CTLA-4ih aochich rhaziner & td cmasﬂlmrmlnpﬁd]mman

| ati hi t I F t
or enhancer 1 SCAbARYS s dnstts &l DR AER, LR T P Ao

transcription effect fodisitisfhaman GIrLA-4 16 hpmah Bvomﬁsaaswlxrpdinmréce;guﬂsat ory
sequences, oper&bl.gerll i nked ﬁns t ﬁ)“ the DNA se uences bei%% | i.nked are

conti guous and® LagpoiAss by '4rf’§)38n55’rr8§ Mg 1 YRR HRPSURpressigy,

fOI/1~. 12d 306 JUN 2003 @Eﬂ’dshﬁﬁ&/gZ&giﬂ& l?’e%f(&g;ﬂxshzﬂli}tdogiwﬂﬁg s%mﬂ:]eid’ilvdldﬁﬁdi ng
rame. For switch uences erably |jnked jndicat at the seqguences
are capabl e of a‘é¥b9%8§1?at’f§‘g£}§f"tr8ﬁ cpitaps AACHigHt g These polyc Snal antivody preparations

comprise at least two pairs of heavy and light chains binding to different epitopes on

‘human CTLA-4 such that an immunosuppressing signal can be transduced as a result of
human CTLA-4 crosslinking.
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The term "vector” is intended to refer to a nucleic acid nol ecul e capabl e
of transporting another nucleic acid to which it has been |inked. One type
of vector is a "plasm d") which refers to a circular double stranded DNA

| oop into which additional DNA segnents nay be |igated. Anotihegiiyl@ of
vector is a worah4yector, wherein additional DNA segnents pggyshfskigoat ed
into the viral genone. Certain vectors are capabl e of autononous
replication in a host cell into which they are introduced (e.g., bacterial
vectors having a bact &h¢ @m tre¢agubinant hurepd antibedyt mciudgs Apwwmektquencemal i an 10
vectors). Oh v . Q. - ep| I I . ) can be

i ntegrated iaﬁl? %oc%%&?é%ﬁg\%ﬁﬁ%th%%{}g?& %éﬁ?gpﬁff%tkcg%dﬁiﬁgﬁﬂf nto the host
cel |, and t heconibmant mearsplucicataatbalicsrigplated fiorh he atimsl (e.ge A ommse) Mt &sover ,

certain vectors ar apabl.e of di.rectin he.expressi @n .of .genes. to which
they are opetFagfgegltglercl?"ﬁ?ﬂé'B{n @g?]l’u@géf’begééeéweg rerrlgge?né’nr{gt?e& ’as

"1 econbi rantanti¥gli@eXpressed edigd 1@éombinar iexfression Veotprteasbaed medd lmssce)l, | n
general, 1 S expressi.on vectors of utility in,reconbi. .DNA t echni ques
are of ten | AR TRGHAGH & mEmep B BB URPIRRY S ol asm o
and "vect or "antiBydidderetReed, éxpiessed rereindilisolas tynay pihasmedls it ink6lve st

commonl y used, f.orm.of vector. However, the invetrﬂti is intended to include
such ot her fstB’P?ng&h%ﬂ@g@il%@\?ﬁglgﬁqesﬁeq%e&&% tQ,they; SEQUGRER oP ¥ e. g. ,
replicati on @efnsiiidnyBugitantidddicd heve varidblaand canstamst regichsgifpresempdepioedit ed 20

Vi ruses) '

whi ch serve equival ent. fynctions. The t " reconbi nant host
Cel 1" (ol i R pumbeFmies rmpnpglphytin selenCss, Stch arpbotiss cah P Yeedifi nant
expressi on vabjeoted toaka vheanutigehesix(of, achen bii arsimaltraasdenicirdmingh dpstquétiges such
terms are intended to refer not only the particul ar subj..e cel]l but to
Lhe pr ogeny SHsSuig B mikseatin sob ek Bt Ll By eR |
su;:f:eedi Ng , VEDegiiis OF the rbmbidlaret ahﬁbdﬁﬁish&fse@ﬂ;h&dsiém vﬂﬁle.aaweﬂmﬁemdal ¥
i nfl uences, suc ogen t, . 1 act e identic t.o the parent cell,
but ar o st 1R AR ST i pid YE spBbiesihay LR SR eiS A GRS s e
herei n. THhe henamantibalylgemnlimne tepansigamaivor ef ers to a transgene that conprises
a portion of the genomi ¢ | nogl obul i,n | Qcus. havj.n t |east.one internal
(i.e., not at a 30 temm%ﬁﬁgrm"u u%?g'gﬁ‘%% t’f’g%ne(gg’lrgltail?fﬁogqe%?nfﬁfﬂl-cé‘%énti al DNA
portion (e.ghumdntrghisaiprodicing qubrmentibsdyl Thisa¢rmaefetsito an hdtidbéhavirgsanconpar ed
to the natural) -Qﬁcurri ng glennl .ne | .|OC&JS. A "label" .is a ctgfnﬁgﬁiption
det ect abl e b?”’é‘éé‘é‘ SEAUERSH PEaN shfoding Muclii¢.agid scgpencs, eqnesnaniing to that fo cal, or
cheni cal neagsorgini¥im Rotaomisting 6fIRE tthnsgaliehen-huneinadienal And gddrall fiibnia-2-t 1 6
JUN 20f 1 3 PCT/ US00Q/ 23356, 32 fluorescent dyes | ectron-dense reagents,
enzynes t&. gSPeciggot ?5r’rt|‘f’15‘r’i}i‘a§°5§‘éﬁa‘?sﬁerﬁﬁ“‘§t "é‘)é‘/‘,anﬁi""gti n, di goxigenin, or
hapt ens and proteins fA0thewstohgbridaitibedy aefors tomnatibodyetaving tailighicind hieavye

avai l able (e.g., e. pol ypepti des .of the inventio be de det ectabl e,
oo | “oyi ot ek ARl SRaf. BeF Sx4eRRLS gl pRibat Pavie A1t BER Tt oot
anti bodi es spegi dssaeiitddywitheairdnedight ¢Hairl i e hprephytdid)antiddde. Eeamplésafr ti ng” in
the context of cells as ysed herei.n to refers.t 0t ysi cal sorting of
the coll o) abeiehivep g e CRBaY Gerip g bzt SafBhole LAY B v ot o
cell sorger, as well a%e tedmdsubbtystiably@hliret of {‘isolitad aneannarcotijece secien (af., cel |
surface markers) e, g.), FACS.analysis.in.Lh bsence, of,, sorting.. 10 The
phrase "i mmﬁ‘é%‘@?qﬂ‘?f)égep‘%eggm)?‘é%’ iereg “iCBtl{iﬁdgmgé%aﬁ and/er feﬁ?ﬁfﬁegl IR fem cel I s
to external eémpontiioni nasdrlenvironfrengsuch #at ihg ebjectaydotds isths preddreinadti nes, and
ot her cells) produci n? .bi ochenﬂ cal .c.pagl?oes g n tttug_l i nmu ce&.l.ﬁ t1hat result
T i mune ce PPl BT GR: RA PRI Gl PATgR o Ban el iR pr oducti on
Ff kant [ bOdiheﬁpecIéE ke é‘cTﬁipdﬁtri@l)ﬁf ‘fsﬁﬁitﬂﬂially)ﬁuré’hﬁ(;iimé cdirﬁlsqsbi&ﬂelsoamdnﬁ he

i ke. 15 The ternms "T ocyte responsg” "T |ynphqcyte activity" are
used her 80j ni*dewe N&f@&aﬁpggfscw%aﬂw a @a%t ARout g%ﬁﬁ%{%&mﬁ?ﬁhﬂﬂ@ L?Cfé‘Llpons e
dependent 0N mbeloERBEEYESes presént. AlduBstiitially p@e of isolated Bsthsysitidh cheslent i at i on
of T lynphocytes into hel per, cytotoxic kil lgggéf Qr suppressor T,

| ynphocyt es, Comerissmops Bamabopti804p R Rereert by it afl mackmIeeYIaEEPeclss B
l'ynphocyt es Hhaint fAHS SontHosiRb® VRN soRRIoBREYspRIIQURE!], htibodikd\SY thé invédignpf 20
specific target cells by cytotoxic T Iy_%ocg%,es, and the rel ease of

sol ubl e f act 6rwalakepugiedlpesritizbhomegeneibGontaminagtspecies frnPbhf defectdiiy

i mune cells). The term "i mune response” refers to the concerted action of
| ynphocyt es, antigen presenting cells, pHagocytic cells, granul ocytes, and
sol ubl e




macr onol ecul es produced by the above cells or the liver (including

anti bodi es, cytokines, 25 . and conplenent) that results in selective

damage to, destruction of, or elimnation fiomthe human body of invadi ng

pat hogens, cells or tissues infected with pathogens, cancerpgsjaelig, or,

in cases of AQ@WVIMNity or pathol ogi cal inflammation, norn@hugnngg;cells

or tissues. Conponents of an imune response nmay be detected invitro by

various 30 nethods that are well known to those of ordinary skill in the

art. For exathsicempgsitiorchy eonvsntional desgetisinansphods) wereibthe icpmpesitianctondisth

radi oacti vel ells
%ﬁkﬁlﬁﬁ#f gﬁdérﬁfa s of & Hngle%(c!rom?efglgﬁsﬁé? B r&{}@?l@te& tﬂ)%& fo

det ected by e ref ease o radl oaCtivit cyt %S can be
i ncubat ed wi hhrnatn€T§érﬂscaarbd sehistantjally fpaces ethei amgwaItbatm&btﬂdmgs hutwssi s and

ti f ! . i_ndk tn 30
T RN i o L B SR e e ek e C b L L T
373-80), §3) cpitapegeaformn exswelntamtmg" humpi €TEAH ey, howevorn ek awssireagtivitygo pr ot ei n
t d h t.ed. b ther T
ymphocyt e adiry AERERLBs M hory 38 Bkt LA e SEAERISE ", ©' ) "Toso)
Proc. Natl. MmcbvexSan isola8d: anﬁlﬂﬁl}d)h)e n@ve)ttmﬂﬁtsuwdnhsll)cﬁce df@thenoallum ed with

reagents that r link.their rs, and .hi stami ne rel ease
nmeasur ed by & %ie “°“6‘E§‘§%‘§ﬁl‘?%‘|ﬁ §ﬂfn§%pmgetmsg%d?r°&3§l§al TIPS 4:

432-437) . S| m larly, pfSpeeifi¢ lsmdfngamefemmmﬁbo@&pnm:sgatmarpredetehamwamig&eI

or gani sm, jouse t » an aI 0, he tect varl ous
nmet hods t at arg \?ﬁéel |Sz>$< y{]or %@g iﬁ kit ?nyl s%rfferseto ip mgrr%/

exanpl e, (1) thanes dpreudmamvemf ﬂm‘preaenaetwdlcesotalﬁ in mhaesgmm pbpulmmnmfnatl on can
be readily detected b dar ods _cur ed in. |n|cI
| abor atori esP &msand °¥hef:'E ﬁlcsqﬂlc%l e eantﬁ’atdtlg d%t“t{g asﬁ%m%tﬂncgn Lsites of
i nfl ammati on (Karofhtdeajea‘temt Exilb%/Ms’cor 0’ g abdue 16°UMT sk’ o4, ok Bbouatdd” it aci ng

(peters ot al 110 e AR M Eih8a Bsdidhlenntinuduri pEdlfih gy o
peri pher dls bllensdwmfnldrgn@lteearanctelaffsutytﬁorrbesimneenbmspbﬁxﬁmahmmr(agoBsm xed
| ynphocyt e reactl f’{@f‘g‘i/?‘nm& n%atsurggd u 1ge %I—cl-qt%e _rn‘tlﬂdtlecritm,ltl erpe]ﬁ% gom tic

capacity of g?saHh cro phages agoc can be
measur ed by phahndyged@gﬂﬁag mnanngleh’eanﬂdgetaiﬁdrodyvspehlﬂcdduednedngmt treaks@ls (Peters
et al.., 1988 the differentation of n el ls can be
measur ed by |QB’éF 4}“@ %tnﬂt‘eht e A58 °ed§ “fhbc dﬁﬁ?%ﬁff@?saﬂch as CH4
and CD8 and rmagdr.i ng the 20 fraction of the PBMCs expressing these

mar ker s. used herei e phrase . , tra uct | at hwa

"si gnal t¥ansduction e erﬁtl“as?eﬁpgfl ¢ lg'%é‘g]?ﬁsde%rstbm@isgs}b&ﬁq&p’ gﬁﬁgl on,

but nore conmnoa bgptx@le s&fem &sa pptife mokeule which hesdotermadsate wmgfbmcbsgmfﬁmly, om

i nteraction of a8 Stiaul r APAUN a9e us, 4 he
i nteraction oef‘dgSl \%({ommat tOSUaH%EQ"% %&a cglﬂ%mgene cau)ég gs,tpa gnal "
that is tr ansraﬁctsttceaibmldmgm@huctmhxsh grdaterrmnan&@blﬁdtelpmsermabha\ayget ploteimmt el y
resultlng in cel Q d d above.
A signal t raﬁg%ﬂciep%en&!a&eﬁv%y"eou? BP gﬁpon ?&r& Bi och degrttﬁcafo %?Saﬁ?’ ons'llffp

bet ween eas/ardeegmtaztfassaygumhnctnsauhsshstcrlﬁled)hmdmgemudnesbmdhptefqnérmyll)atoraol e in the
transm ssi on of sj gnal rom.an OI‘JOI’] of acel t.0 anot her rtion of a
cell. Signal Itapgaléﬁh%e?%rﬁ& %f’ ‘[}i §ingesighifican aé”sent‘°.°§‘\?fe% n’p?ncl ude,

for exanpl e, ;M&bntlrﬁ tekt safnpleh 8pedifieihdiogto aASrgutaﬁdeilnemeerrs)xcltdmdlpbmm@ ceII

surface recept or." includes | ecu exes of nmml.ecul es abl e
receiving a SFYR%R béft#&’gtrﬂ%e%aﬁésrﬁeggte‘gﬁ’ Tt Spnglg ‘%§°§?Bﬁlgfulﬁrct?r§§tan %% pl asma
menbr ane of aAeaidy oﬁ‘k@sag)famatsenayfbeaxsedxelséleatugiratemar e gpdcificallpfeadtivewjthesent

| nvent | or‘gd S tpha%\ttc-tltlar grotem oer'\g;[ca%plé,-ls_o -ph%ge }E]tl[%AEmeltuln %Qéj S, of CTLA-4. 31

immunoprecipitation, Biacore and Westem blot are used to identify peptides that
specifically react with CTLA-4. Typically a specific or selective reaction will be at least

twice background signal or noise and more typically more than 10 times background.
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1 6 JUN 2(1033 WO 01/1-t~2~ PCT/US00/ 23356 A signal transduction pathway in
a cell can be initiated by interaction of a cell with a stinmulator that is

i nside ‘'or outside of the cell. If an exterior (i. e., outsidel[ﬁth é:ell)

sti mul at or (EW%W én IVHC- anti gen conpl ex on an anti gen presen

interacts wit ¢EH surface receptor (e.g., a T cell recé’ﬁﬂ‘@ﬁ90/23%§65| gnal

transduction pathway can 5 transmt a signal across the cell's nenbrane,

t hrough the cytoplasm f the C S nces int.n the nucl eus.

If an interior (e.g., f‘i‘eaf@mw?‘”saflllﬁf‘%qb(? YFﬁeESeﬁ"éBfg“‘ﬁ}“?‘H“ an

intracel |l ul aassséigmlcohﬁt&nmgefatoéhsmbﬁcml’rﬂ, , A leabtabalt loarwhaduﬁdt eyt pat hway
can result Aansm s ignal thrqugh the cell's g oplasm and in
sone |nstancgg ntablm?*ﬁég?:‘ﬁll Blg iﬁg'gt?gm“g ggg?feﬁt?ef‘?té{ﬁ%ig 9T &t cur
through, e.geg,up® mWitapheroat biofeatdr. Mowel@Culgh affiify” bindmk et vay festeri c
interacti ons corrpl exi ng of nol ecul es; the conformational change of a

mol ecul e; 3 caPHETARIPRRISARPES| nosi t ol phosphat e production; proteolytic

cl eavage; cyclic nucl epd teieh 1, O %Y Ged BBredi) & ﬂbﬁ&ﬁk&ﬂeﬁ&fﬁxgeq\ﬁ’ﬁm“ on.
Typically, signal transduction occurs through, phosp ho&xjﬁatl ng a si nal

t ransduct i on2¥8cipianesOgptant of: héafil%‘rl%a“?hﬂﬁ‘%ﬁé%gepl"&,‘emtﬁéi EPs{ARt hag pmi ? efers
to the stinmubpjapn of T cells independent of their antigenic specificity.
PRODUCTI ON OF HUMAN ANTI BODI ES TO CILA-4 The nonocl gnal antibodi es (mAbs)
and the human sequencelBeThdai s uisd hotsin, frantepded (¢ Tef tethp epilitsistiuced by a
variety b tanbidiioR SonstAA€bitiHaRBulaPMGBBdy-Aitigkn MRARESD NBlis RbthRBHY units

nmet hodol ogy e.g.) the standard sonmatic cell hybridization technique of

Kohl er and I\/Pfgitel n, Nature 256: 495 (1975). Any technique for producing

nonocl onal anti body caphdd8mEp!, QQEd Rerfin, is Witérdkd Rrefefe N &ic alRBRAGH Mat i on
of B | ynphocytes. One ani mal system for preparing hybridomas is the marine

system 25 H§enstaaboie RArtRuas entbady-patisse Intgsasdian. Thiscopiany hasamits aki/Ms| | shed

procedure. | muni zati Ophdieat @P0hSusBd HerbRCH MMisHeS tof refer loIRd Bhden of i muni zed
spl enocytes for fusion are |rnown in the art. Fusion partners (e.g., marine

nyel ona dél | Sissegiption Ganstant ﬁﬂd’é@ﬁﬁﬁa@tlﬁ?@ aftigen FelespHOT: S copstant has Biisow and
Lane (1988), offki bodi es, A Laboratory Manual, Cold Spring Harbor Laboratory
Press, Cold Spring Har bor . New Yor k). 30 Human npnocl onal anti bodi es and
hunan sequence anti bod.Péglcal%@éle anGigemiaterastions r"(fPFEIQ the expsripentdlener at ed

using tranSg‘é&hdiudﬁls%ﬁdé‘chﬂ&'tﬁh&qﬁ:hBﬁﬁfﬁBnd REMR ofst S L4 kiR, t han the nouse
system These transgenjc | so referred to herein as "

HuMAb- eT""",
contain a human |m'runodF‘51§R§I f"ﬁe"ﬁ@ﬁ@’ %ﬁtWPCFYo‘ﬂ?SS(%tIgMZW Ig%‘]@l’ﬁlm@dt’@bl’ 16

JUN 2003 9BCThLRYQAR 36ftaPfegdf gerdéflr €ar ranged human heavy (p. and y) and K
| i ght chai n invnunogl obulin secl;ences together with targeted nutations

that inactivate the end&RjEiRstEchngfefers t%ﬂ‘éﬂ’ﬁ°‘1°81’?f‘°‘(‘?_yo‘ﬁlﬁé‘? Geckps, gt gl .
(1994) Nat ur gs3RR(dF4A ahtibod Bna8pd sdRforddIs B&s&ﬂbn&of%ﬂ@otﬂé’r% cladggor dingly, the

m ce exhibit reduced expression of nouse I M. or K, in response to
i muni zation, the int rag‘ﬂ‘é\ﬁ."& b isaPh dalsss ta 1$qf>galﬂ°l§ﬁafhfaw§ﬁ§g@ﬁé§ under go

cl ass swi tchip&mu@éadvmrmtlso@ypmmmma& &kélﬁ;ﬂ@écaﬁﬁdﬂ@ﬂe ahdoliib khe human l g&K
nonocl onal (Lonber N. et, alL, wed i n Lonber

reyi

(1994) Ha%ﬁdb@eksvaﬁcg@lﬁ%trﬁ’%ﬁwﬂ ﬁh%ffféGngG mpgegiaigy i@iﬂsﬁﬁﬁgemdgc N. and
Huszar, D. (Jf&%ﬁ)mduptr@mnl\ﬁéaem deRATUBRYpe sW?ﬂcluné-ﬁas een assifRBds dl@3rhing. F. and
Lonberg N. (1995) Ann Acad. Sci 10 764:536-546). The preparation of
transgeni ¢ niteB-classicabiseRpewitchingdelassisal splyps Wtcih%“gtﬂ’é?wmﬁf’mt?‘\“af’éw or, L.

et al.. (199%)/&{\0@@!11@& fvOGk S cdSestR 3l iteh &Qu&gg%'gﬁ)%9§the§g§§%ene] Noalciddbical (1993)
I nt ernational | nmmunol ogy 5: 647-6S6; Tuaillon et al (T993) Proc. Natl.
Acad. Sci USAsalpe3witchingmay occhidiy, for exgmple, hemalegousaecgmbinatiorchetvesnpumary 123;

ol . s St ARG U Moy 88 pRel JRh i g, L175)

856- 859; Lonbmechanidds, e@bgﬂmteﬁmn@umomd&r lm@pmmmaérccmhmMW
113:49-101; Tayl or atlonallnnunology 6: 579 591;
Lonberg, N. ag%ri-iums%g‘:w?Bmaé(ﬂfgtgé%g?ﬁe%ﬁt V. lmmunol. Vol. 13: 65-93;
Handi ng, F. and Lonberg, N. (1995) Ann. N. Y) Acad. Sci 764:536-546;
Fishwild, D. et al.. (1996) Nature Bi otechnol ogy 14: 845-851 . See further,
U S. Patent Nos. S, 625,126 and
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20 5,770,429, both to Lonberg and Kay, and GenPharm International; US.
Patent No. 5,545,807 to Surani et al..; International Publication Nos. WO
98/ 24884, published on June 11, 1998; WO 94/ 25585) published 1I‘$)wg|qu 10,
1994; WO 93/ 1™W0Nuipkl i shed June 24, 1993; WO 921 22645, pubpighiad.issenber
23, 1992; WD 97/03918, published March 19, 1992. Alternatively, the CVD and
HCol 2 transgenes, described in Exanples 25 1 and 2, below, can be used to
gener ate human ant i - CTIThe fermiswitehdgieauencdigefaisite thopr DN A dequssces aesgensiblat e
fully human NnQG I,:00di LA 4 are j in the Ex | es
bel ove uml ab} S Bt IiR Rl b sCouBhe (ERALIATRh G %

t ransgeni c m(@e, npstpanjloftheconstnict reglonyto berhalaiedzdiding rersavitels reécombinktion. (1 P)

wi th antigen jn .conpl ete Freund' s juvant, followed. b er 0. ot her week
5 rint sac i Bt SR G Ca0Y i S B P consPrey BRI, sddoet ouna' s
adj uvant . $Howepeéementibshsant Bgion ¥y, 1} Bt Faauhele & ndispecificie Wadpd to be
effective. In addition, whole cells in the absepnce of, adjuvant are found to
be highly i miGFRIERIRGON alays peavimmthe fiBalgsAS Sauense Saohiypicalbt edigiolle fromghe our se
of the imuniggihen protocol 33 ,1 6 JUN 20i3 WO 01/1.L.12.1

PCT/ US00/ 233~G wi th pl aspae sanpl es bei ng obtained by retroorbital bleeds.
The pl asma can be screefbosation paiern’5ig defined ps the gatisan of gprbohydrataiuaits thptt h
sufficient titeesvaihl @&échgké‘ﬁotaﬂ,%ﬂre'sm@%&%|ixhﬂluﬁé’g§)oﬂﬁﬁn Bekdn.f &
fusions. Mce can be boosted intravenously w th antigen days before

sacri fi cel@indslyespeaen patemnnd a hpterodqgouy %““P%dyé%ﬂééflﬁda“?qﬁ‘ét’d Z.b3ingsi ons f or

each 5 immnim;tm{m?wnmwﬂgwc@sﬁgioaq;aﬁaﬁmﬁch BeuveRitaly shidddid ce are .
typically immuni zed for each antigen. Usually, both HCo7 and HCol 2 strains

are used. | n Radeet Bl fhespeces nbde narGuReb e cHEneheoe todiner skilget her
into a singl epRdigewhad r8gtiynl bt RYRASN PukeRbIARAM SR adBEP SRET TO
purify human anti-CTLA-4 antibodres, selected hybridomas can be 10 grown in
two-liter spi mpesimilag 4 soi¢ WCMGEYFW?%“&H‘HP%&WWr‘M ?@aﬂl%.ﬁa&ﬂp@ﬁ nat ant s
can be fihiergenand. COReERtAIR PR 1R @& bl bYiheRELRPEH: QL SR eqM t h
protein A-sepharose (Phannacia, Piscataway, NJ). Eluted 1gG can be checked
by gel el ectrophoresi s TBg&erni ‘grusBy-pesuransc easi2pelifd & retisehtcddy ohgfacto ensure
purity. The bghffrobfel shhiveRoundih RRure X enafik, h BbRpdae oAflyiubRotid
concentration can obJZe(()'d_et erm ned by 0D280 usi ng%leﬁfawoext.l nct?(lbr?‘

coef ficient. SFRBeNTBRGEIS@FRaNt Hran Bty (edilingsaresy het a baglasaddiome at - 80

C. To determ gQgrdefin hitBre384 QAR HadHoBENAMNEAtoEAIlAnddi ARG Sh ARl h AR drted! s
bind to uni que epitopes, .each anti body can be "biotinylated using

comer ci aizq_’y BeairdiytoscyERgent s (Pi er ce) Rockford, IL,). Conpetition

studi es using unl abel eGk’h@’@é?ﬂ@‘l-daﬂ'ﬁrlgeé’nﬁe'fé?%'a%nﬂ?gatféh%?hHé’J tRan BORe! onal
anti bodi es can be perforned using CILA-4 20 coated-ELI SA plates as

descri bed abothsin igimimogipblindecugmpbersiniy sepmeghisipasiened ifebiadigeent toa
strep-avi di n- glkalyisne, APASRRALARRIRABRing WsH 118 THoRBIt N PHIoS Vi VRmaltl
purified antibodies, isotype ELI SAs can be perforned. Wells of mcrotiter
plates can bereersativaly.wh refrrangsd immuesglenyiie sensieays papeddentifipdh companen Af t er
bl ocki ng \?st.hto_ BN NErR AEES108sthat 818EdsE6hetbdothbineR Bbfthm&nokaner | €SS Of
nonocl onal antibodies or purified isotype controls, at anbient tenperature
for one to tweermdegyselemisé wel |'s can then be reacted with either human-lgG
or human |1 gM specific alalnGniRiPRRaM RSEarmAn HBakGSid dPRSerect B £§ 2T €
devel oped and anal yzed as descri bed above., To denonstrate binding of

nmonocl onal anseshsal refera te thejcprfigusdtion whersindbe Visgzment istnet rorpbined ojag fp be
cytonetry can; e&ilaq??adjgg' gtfolabmc]egegglmgtnes expressing CTLA-4 (grown under
standard growm h condfti onég) are m Xx y\,i_th various concentrations of
nmonocl onaB0ant i bodi es iTie B8 “sesitiaraid hig intentied RInclededd I Adiesules andtRINAser um)

and i ncubat ed }ecf'ggsgaé,8?%1%&%3%?“9}’@%‘2{”%&%%gb"dbnﬁmg%‘]‘d's are reacted V\.Iith

Fl uorescein-la
The term “isolated nucleic acid” in reference to nucleic acids encoding

antibodies or antibody portions (e.g., VH, VL, CDR3) that bind to CTLA-4, is intended to
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1 6 JUN 2003 WO Ad/1.1.~2-1 PCT/US00123356 anti body under the sane
conditions as the primary anti body staining. The sanples can be anal yzed by
FACScan i nstrument using light and side scatter properties to gate on
single cells. An alternative assay using fluorescence m croddopgyNmggs be
used (in addi¥POKN1t%t or instead of) the flow cytonetry assagruS®isscan be
stai ned exactly as descri bed above and exam ned by fl uorescence m croscopy.
This method all ows visualization of individual cells, but may have

di mi ni shed s eefer toiawmuclgicdeid émehish themuclaetidd sequienogs erfcoding therantibpsly.or Ant i - CTLA- 4
human 1gGs cap..b I\ | Nt i by
West ern bl ot t%‘Ft ﬁ%osyéglﬁ%aop ?{/e,éeggrﬁtqee{(@%lgétﬁg %Hu\é%;cgg oéﬁé%éﬁég st’ls ﬁb%ﬁ% 4 can
be prepared podiossithaeindahtigensotivr than €38 ée4; whichlofler eeqpericyampyhamralie gel

el ectrophoreg ter. Q i r ntigens are
transferred ?ﬁ\ﬂ%ggé%’fglgépgls}gﬁrf%’r%?%%gﬁ%léoc gﬁ%tﬁgﬁgﬁ? ecals cal f ser um
and probed winttlestiie andaroinb acid sequandeb cumprsing thedeayeshrmd VHjlandlight ghaibi ndi ng

C D e RCSE Y AR TSPl OBl A R SRR 0! 0P
PRODUCTI| ON OmrnfThodNSGE#it GvisiaiidnHUMAN ANl MALS THAT 1C-ENERATE 151 HUMAN
MONOCLONAL ANTI - CTLA- 4 | B S .The. pr.esent .inventiaqn al so.proyi des

t ransgeni ¢ non- hunan aﬁ%ygﬁms,su s%‘.“)aﬁ%ld '}t%?%lsdgmeccoﬂt%teo?%Pléﬁielg?cé‘yscoépabl e of
expressi ng hyohpeptidaoefantaltwaot inbedeqendel at subjeqaéntescthatlhyvedat dehstabodt TLA- 4.

H gh affinit unman en anti bodi es are also provided., Soma transgenic
non- humanlraaniBé 1’5‘?“&.352, o%tﬁg%tof ,3&?8“%8&?‘“%8\72“‘5"5 S8R B hpr i si ng a
human heavy chmpared aahaigesicommalxisuin qhrtspoindznee, by mesged esingSthedoltawdmns geni ¢

non- human ani mal s _are i mmuni ze pth a.purified ok, enriched preparation of
Cri a4 ant  qeReResofea iRt Bl 3 bt i il inoopita PRI MBREREL | 0
ani mal s ar e qapdddsaudéic peidcharinggequahdes thiatare sbstymédly ddenticalbnSEQ D NGohal

econsi nat | on P Mo b ubfaiehg oeRER Hhweget et alake Ty

e.g., cldssi demobogoumsorFhe aubstartial idesty’yqae esisl dvela region dliseqderk ¢nt 3fat least

transgeni ¢ non- n.anial fhat respon o, f.orei antigen stinulation
w o het er dPBYCUEdir Bttty Srseprarrs o et el PG Rfla BT o
i rmunogl obul iatldastabanyésessidwn] eriaverdhevdull iengtht dfehet tvassqpendes telse soalpafednct i on

correctly thrpughout e pat hway .of .B-cel | devel.o nt. .ln _sone Jmce,
correct unciiufiaibes bty RSt Booieifentss SE SR BT Bilined e R Blcs

i sotype swi t aisingghe nuAbenngkichaphe/in Kabet. Themfogs fre antiodiesperdenitidéntiopnhane
constructged so.as tdo gglg%n? icsotglpe switching and one or nore of the

fol | ow ngfO ( R Vev e Shl e EeMd - t ype specific expression, (2) functional
gene rearrangenent) {3Amaotacidafiioorthofariabld regimp ofithe matirahdasly and Eahe| usi on,
(4) expression of 35 JUN 203 [1.t~2. 1 .PCT/ US00/ 233i G
Sutfiorent  prale o PEREpe g el SPaRid Y of L Tnkriva, Ve < Sl

hyper nut at i ordesigmaling He pdsitiomeftanamiref acidreecdrdiag sgthe schame bbKehat,|Seguescadaf i ng
the i nmune re nse..,Not all th egpi.ng, Criienl e For
exanple, in té’g%éngvgﬁ{mcmué'ﬁ%ﬁﬁf%tﬁm\f\ﬁ%ﬁg?gie%sgé]tﬁgts)agﬁga&tg??%g%lg%@)’gﬁgwn | oci

of the trzmsgadil@IgnKabdt Histamenybarfiine acdd sagnericks/fodargivadicefdr escheubgrapsgene need
not activate allelic exclusion, Further .in transgenic.ani.mals ibn which the
transgene corbi Beos SpTmPRly Sl pmind aoid Bredch SERGe bdsiioh i St sl

i mmunogl obul ito ggemes a tdusersescequtncd. i Kabati waestf méthisttfor an@hingenresidueanmaege nent

i S unnecessar at. | east for that transgene i.ch i.s .al ready rearr.anged.
For " backgr our HEbRMBAGE N HiFd alra1o Gy Hed g o hbignie e R RIS gy

4t h edition IfkcérmO8dardRathe field IKabatns sthemedsl exténdifie tooahdr aldbodies Rotess, N. Y.
Some transgeni Gy pQN- puman a I Isl.us.ed to egerate tt he .g}ﬁnanfgfcnocl onal

ant i bodi eX of MEHAEY IR B8 SOTPRAANELI 1?“(‘%3\9?‘3%0@? 4 I WL YShYES 61 a

conbi nati on odonkenatsisequgadds mrkKhbdtliyarafercncge dofseived ant@aokls] The wdodtheobul i n

heavy and |igpht chai.n_ transgenes in the germ ine of . the transgenj.c ani mal.

fach” of 't he PRaRFMEHERE D8 earay ot s e el pb R A

addi tion, theardtigadiss. @bﬁé)dﬁ:gfwfe?dﬁﬁ@ﬂﬂ@a&cﬁﬂ 008 ositibh 64 heial antibedyyopeupieai t ch
A

sequences, which are ca e of su ting i.sQtype ) o
. Sed the equivalent position to an amincP Ec?cg posnt%n L§8 o}(g mouse antibody. Likewise,
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switching of a heterol ogous transgene encoding nultiple CH genes in the
B-cells of the transgenic animal. Such switch sequences can be those which
occur naturally in the germine i munogl obulin Locus fromthe species that
serves as the source of the 20 transgene CH genes, or such shht W uences
can be .deri ve®?H8#2 hose which occur in the species that iBcwusoensi ve the
transgene construct (the transgenic animl). For exanple, a human transgene

construct that is used to produce a transgeni c nouse may produce a higher
frequency of MeRIGARMSARENE arGodyipias roe afigned vhep HisrearRG cferuIIcBe quences

simlar to thgggdddtattmefspectiveiudled diis aft dliBfedHost?EinE EAMY KGBAImbARYS, as 25
presunebly the npuse switch sequences are optimzed to function th t he

nouse switch PEVEHRNase enzyme system whereas the human switch sequences

are not. -Switch sequencss phage kaexeuwei Bﬁg,eaﬁéalﬁIeﬁﬁﬂlzgymwé}x&%w”a'

cl oni ng net hods, or can be synt hesi ze novo trom overl appi ng synthetic
ol i gonucl edt i @@élﬂae,@l)&}ﬁ@ﬂ,QSrhYb%ZIB&Qf%mGIFClﬂGIM%r@ﬁ@@llasévtﬂméesﬁqmrm neder on
relating to | {dl b oS iG Bne VRSN @it S B Nucl .
Aci ds Res. “l?‘bi'esz 1951) R ?‘E‘Icrﬁ%ﬁf‘g%ﬂr%%“ﬁléﬁﬁ"@"ésl 642

(1989). For eé@zﬁb totgl Qeﬂiéla# Qfﬂ@g@‘v PYVA 9@@5@);@@6 erparticulérucleptileatdugnce is
rearranged he I r%:gﬂa I es are
found in a si gﬁléc?%dgag%ﬁfapﬁ%wgﬁmg? Haﬁl@r orieo ﬁﬁegetg ?gr?gagrrcu @HE%?DHBI (at
| east 10 per céetermineg@o be withig tmmpmmwe@npm (et&,lisubmﬂus@@dnﬁ@ﬂmmle
t ransgenesgayus SEEYR [ n incl ude
a heavy cz?al nﬁ?yg)glsgene g%ﬁg?}g’?’?\éqm%gh o ﬁgmg&sginfga%ggg}{%&é gbl e gene
segnent, one diajes gid gtherine ds@gwmt to b@r\‘éth}fbﬁhﬁﬁwge gbthe inyenfivar(suchasithat | east
one constant E)E&Ag?ﬂygﬁﬂﬁwﬁse&@@medhy@ﬁ i mrunogl obul in I'ight chain transgene
conpri ses ncoding at |east one’variable gene segnent, one joining
gene segment and at | edlde pbrage ‘Ghimgenthybnidizatiom copditions ngfeeyto. coffdmnngend}:r
segnents enco I ogous
o the. tr ansgoniaepbeh@RlLrhi fReteer Bk RE Sy EHTIR, Soffb i BB LSt

cor r espondS t opudbipaciddutiottp dthenseavghash in Slmfmawncamu (k pefiitiveciganl(egene
segments _$om ?deﬁmgh&ﬁoﬁ%cﬁ%m%fhﬁqm%u& % LB RARRLLaligRo RN ani Ml

In one 10 aspec e Invention, the tranfsgene Is cons ed such that
t he indi vi duahylg'@r?etl@@gﬁmggita@@ﬂm argseqiieneecdependent and wiill be differentied so as
to encode a f
unr earr anged P ?%%égggﬁéé“é‘kt%gg%‘%?‘égé rﬁkéﬁ%{%}ugﬁ%&%ﬁﬁ){al@l@E@Jaeﬁyﬁékragngﬁsé
segnent s (f unéniextendive péderta frgdurbudizatign of prclsiescidsliy fosnd o extensicgupisttat i on of
A oot od0 | ity Bt BRALAR ARRS SRR, dnbRRicI MO AN cfcRflid, 279

i mmunogl obulinh In Wt e transgentc no I’IIITB.

exposed to Ghmomkgmmﬁ%hygbnbé ol Spring Harbomrfmbomtorn (K98Bkt ant i a)
port1on of ! hgumiprdidt Bﬁg&mmdﬁshb @&uﬁeﬁéabfo%v@{l aﬁéz%oaé gene
segnents. In such transg ene constructs various regu Sequences,
e.g. pronoter yeW@fmIaﬂ@é?)s LABORAG' QR%%‘IEQP@H\QWQI Bmﬂﬁr‘mmcmmomlmnk and

Spli ce-accept gy SEqLRNGES2 [ R6y Wl RIGGERSALRProbRC PRPL ARLGIEhpAL A AN the
| i ke, conprise correspon Ng sequences derive ter ol ogous DNA.
Such regulat oPyeperatione Aitsen, dyEltryier,Ne¥r §8PR ed i nto the transgene fromthe
sanme or a related specidggeQ tsP‘ﬁl O Qo HABHE 2RNLIRELd bbﬁ’tstfbac'l e?ﬁ:tahon
For exanpl e, human i nmmunogl FoBal 1R gene segnents nay be conbi ne

transgene wi t theghsrmalemeltimeoinhilmder the sierific setuarreat aéeﬁmém@ecﬂmgtbmﬂ in a
transgenic no §

i ncor por at ed ﬁﬁ?T %h&lg egg%%@n(}einde\?\%ﬁ%ﬁd@cu%ﬁg& %hﬁ a%((li g‘?c?%{gu %tmn) 0
sequences ar e whixh SA%nad Itlmgmh;s tanplethemay Ka)ﬂnaltargat\lhylsehmnde tmigatsequsndcmo\/m to

| h I
o desi grila. SuRiseh e FEPRT Reeor R Prcen B BT Ty S B TR 0

speci fyi ng. t heccupied at equnhbnum) Stringent conditions will be those in which the salt

concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M st "um
ion concentration (or other salts) at pH 7.0 to 8.3 and the temperature is at least about

30°C for short probes (e.g., 10 to 50 nucleotides) and at least about 60°C for long probes

26



30 perm ssi bl e sequences of a splice-acceptor site or a pronoter/enhancer
notif. The transgene nay conprise a mnilocus. Sonme transgenic animals used
to generate human antibodies to CTLA-4 contain at |east one, typically
2-10, and sonetines 25-50 or nore copies of the transgene @s ﬁ/h?rm in
Exanpl e 37 of WIPIist2ént 5, 770, 429, or the transgene descri bmxtisoo/Bsspl e 2
37 16 JUN 2003 WO 01/ 1~. 12~ PCT/U800123356 bel ow (e.g., HCol2), at |east

one copy of | i ght ch intra e_described. in Exa les 38 of . US patent
5, 770, 429) tmée%o%F”é%f i 10 ucleniien Sisinee condiqns ay 2 SR beachiRyeEwith Bl ow, and

two copies of a&chﬂorﬂd‘ﬁi&@@bldﬁhgi%eﬁ@ SRS Ifbrifichidd s ¥R AP dEin SaBbrobiS(cited ent
5,770, 429. The resultant animals are i.njected wi,th antjgens and used for

producti on of PSoWYFanhigs ﬁ%S%éPYW4aB% Reesiyesignel lsﬁh’é%“‘éﬂﬂmije ns. Some

transgeni ¢ anbidgfoufd Prbetably TOURRYbRRPIuA Rybidivatid 'Exinplryhidt @fdehGANt
repertoire, ideally substantial létSI mlar to that of a nat| ve rmuse Thus,
1

for exanpl &) &hftFpgeat hypridfzation copditiensdngudro émfwm% hadle

i nactivat ed, mebét&t elw P58 @ 199 SDRMRABate B3 ET WiTh @Q%tm @ 29: s@@ about
ZO ng/m of serum he i mmunogl obul i ns expressed by the_ transgenic mce

typically rec8uhf2%é Si?)%ﬁt“oﬁe—ﬁ‘?aﬁeﬂecéf"e proecifi¢ hyliridirationa A pesitisgisignpliegei ns,
€. g., staphyl QeagRUSsioRES mcmc%cmTa/fm,&ﬁbénvm)t@sbdurmlﬁﬂ% QRbtofhd exhibit an

associ ati on constant for presel ected anti gens of | east about 10' M 1,
108M ') 109M ‘hybridizetipn. Stmegﬁmymndlmozrmdm%im usqﬁrtogciee%aﬁy@rwlelwcmthe
transgeni qom G&haf tni mppsp@@&%ﬂtfwwud@%g;afrybhelzhﬁemﬂ %ﬁﬂ*er\%w?&@ 4ol 1 ed
or enriched preparation of hunan tigen or antuggemc ragment
thereof) and/ 6?”‘@6?4355@§§?é§§|1%5%% %"mhywdaela@mb TCORPESiNg 0%l y. The
m ce produce @s@%hwé@sattaa@t?rbg&ﬁha&s«amfb%um a\ﬁh@ 1S HRhTBPE IRIRe SW t Ch
reconbi nation (cis-sw tching)_ and express i rmunogl obul ins reactive wth
CTLA-4. The 2@TSeRiinTSBYSm aeomic PNA o5 eDRiyromDEising BRAeic asids of dhe ipventiomennei n
the heavy and ulig@htifi&di@isRn@ed YRR 88 RE& s g@:ﬂ%@ﬂi%d@ﬂ%é‘m& 5@&&9%&&3

sequences, Wwhich may jnclude sequences derive somati c nmutation and

regi on reddnbiseanerses disclogsdhers, éltb@ml|stesergé9nﬁlqué&1éb@€ub§@éﬂy@n%@@ t hese

human Sequenchenﬁfmeehmws WikinGRscBFe mﬁ@ﬁw&fﬁohpu@ﬁmp@m& mtRgd antial ly
identical to a gl(f')ﬁ!a teptl de sequence encoded human or VH gene 25 ,
FA

segment and a h ign ing buffar el formamiden hl%tsﬁérath'lfﬁl gennl i ne

sequences may be presenﬁo@ae@tﬁee%ubﬁoncﬁfa&}.s)m&a@mmrﬂaf@ﬂoteﬂﬁca@' fifiement i al
V-J and V-D-J reconbination joints. Wth fespect to such hunan sequence

ant i bodi es, t BBIngexcy bhe waghycandisions ﬂlétefewoeh therpopgditonsydticideteymiae whethera 80

percent e%Od%qa@ﬁé aEﬁHW@thﬂﬁﬂmsbcﬂﬁ o\f'thcqmveﬁﬂ"&w Wﬁkhtclaﬁdlﬁ@t%%sé?ifto heayy chains,
D, gene segnents; re uent r‘l%/ﬁsp% east per cent of the'variable regl ons

are 30 encodedupic H&‘Hfﬁﬁ“ﬁ’@ %'Q&GBYF@B%“ irlade sie- grakt pracentiafenyeipboutof t en

90 or 95 per cqya RélaR bl 70hnd b Renpéfinira BE & 168G SGAURABAR 550 GHRRE6T; DY
human gernline sequences present on the transgene. However, since

non- ger m i ne SEquekcencepration pf sboun b EuMaYa(d ahid bk Cdorabeut §Sgpinues ova salhd VDI

joining) the RUAARrHRALEN R @@kls@@% & el BAHE B 4t)1caBbBuISOE o/ b3k E 1d €91 ON
sequences (and | ess frequen const ant region sequences) which are not 38

t
WO O1/1. 1251 pmbut§8 Gf ozamut@%eaﬁe@@eenwemﬁ&w hybrigjzatign cgmplexis vashgdent s as

found in the RumRR,ih-ARREENR(RA siifcohbGaRETdBSutOK 3tecdtlafifing OTVRISER! 4 Y)
such non-germnine sequences (or individual nucleoti dep& sitions) cluster in

or near CDRs, re¢mftempeeajire iy lamipuiesagathen vaghpd Avics k¥ O0dieSSGrontsining @1%st er. 5
The human sequgiicg cant fob@giheﬁnaemrcéauwar&qt &ﬂdltnbﬂs 8 A8 B0k, THekeARLd g€N can
result fromisotype swtching, such human anti bodi es conprising a
human sequenceAusu énrmd@memrmfs;cbuffyrzand\esuweir:ntfaydlam a human sequence
light chaify (such as kappanffeid R Hfthe MvenBInY &Nt irWhble AR MRREEW t ched
human sequence anti bodi es often contain one or nore sonatic ut at | on(s),
typically in tlyste orinatpegialepirdied anshbstteteally iparedprm. 0A mielrir Acidisdipolateg” or
residues of a. %Lreat@uemaﬁﬁfy'phm%@ﬁé il AP AR R LR cSfbRERS B8P OF B

cells by antigen, particula subsequent to” secondary sequent)
antigen chal | erlys. contaminants, e.g., other cellular nucleic acids or proteins, by standard techniques,

including alkaline/SDS treatment, CsCl banding, column chromatography, agarose gel
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Some high affinity human sequence antibodies have equili brium associ ation

constants of at |east about 1 x 10° M.', or at |east about 1 x 108 M, or
more than about 1 x 109 M1, or Sx 109 M1 to 1 x 1011 M 0{593@@QQB 15
Anot her aspectvoaf/i1iisdpe invention pertains to the B cells frgmg; F g%6ce

whi ch ean be used to generate hybri domas expressi ng human nDnoc ona

anti bodi es which bind with high affinity (e.g., having associ ati on const ant
of greater thagudphodbsly and@tield wellknoWness e Ak, @symnefoek,usﬁdenta@dgener ate a

conposition conprisin | obul j n havi ng associ.ati,on const ant
(Ka) of at | b 010“%1"&3‘?’6%?%8?'}?55 dhedpysatiad tfrmcﬁﬂﬁaaﬂwm fon
contains a h%@dﬁc@ﬁﬁﬁlﬂﬂé‘tﬁmhlMheﬁhNAncDNKEQe‘ix@ﬂumNﬁ , brighlidsahatbdt, May babl e
regi on having a polypeptide sequence which is substantially identical to a

pol ypept i de dejerehEamerenigty e BepreesRsRssaKengimeered, agwhtieds fxpFgda hunan
Jk or J~, sseqEBiMbinaNg. Anl r&BhbmBRicRpre@ibatsgHbm Eﬁﬂb&ﬂed"ﬂ%ltﬂﬁlgam%hmgﬁﬁi' de
sequence which is substantially identjcal to a poly eptlde sequence encoded
by a human CKbagteriglye:g., yeaste inseet Spgammalian systgpg oA “é{F’bis‘h%FeFi‘Hﬁﬁ}ﬁ agdyemince
heavy chai n cQuanesRdlPsynthebioay vﬁ#wlmcmdcamreerﬁaﬁ@nnbaxfxttme?c Redsypept i de
sequence which is substantially identical to a polxgeptlde sequence encoded
by a human VHUgkpeegegiisininedpoiesprassiop vacteysylabaliag prospraisequensingnaniii segnent ,

and a const anfyyrgghih Jt@wbngesennqlmeQtltﬂmcssgyﬁaﬁetmhsetSegsmto?dak' al | y
identical to a pol ypepti de sequence enco human CH gene se

The i nventd onlijsserong rfoisplerd sNueleia Acidores bp ewé:rzeémct Qeutified banayntmm%yeqt;ence
antibodi es tgq &meﬂ%n‘imgﬁﬁ totBbde 2B ki@ {n thé&ke‘ﬁlés&n@mé Q%r aﬁétm‘cfal onal

nol ecul e, e. g , another peptide or protein (e.qg., cyt oki fe) cytotoxic
agent, an i meipchemiqabimeipdysucines NHR, meﬁtmpyota@ew TaCBOER!Hb% ql?%t@?h@ﬁ‘ts‘s, and the
like, as discysard é&?ﬁéﬁﬁor&s@s Bigh per elq&rdjegroﬁ'naioggapﬂgﬁ-lﬁ.\'@ Bgrlla 00/ 2335G
generate a blspeC|f|c or mul tlsgeC| i.c nolecule which binds tiple
bi'ndi ng si t eschsemategraphty (EBL), apdByperdiffusionchyamatogzaph amarl%dymwmlogwal

ant i gen- bj ndi pgLPOr LicARs Nhidlol Bel ph¢fMMA &t t6A ilBuddatfioh @RI ¥r dobikgd (e. g.)
by chem cal coupling, genetic fusion, noncoval ent associ ation or otherw se)
to one or norismmneglectEIpheresis rdiviERINassays (RiAs) snzymsrlinked BumwRoserbeny

anti body $agnpalvs ReRAsH fnMlnd18ktkaeht TR s&uthe%eetﬂtsnﬁtmmt Ba1RfiaReNt
i nvention includes blspeC|f|c and nultispecific C%ﬂgOSItIOﬂ conpri si ng at

| east one hunklat anekysisrgekelegitopkrsess 6. §PtSrPg°thE)bRﬁcﬁ qpansigatis PCRy ethera fir st

bi ndi ng Spec'xftdc%lé%xcf&rta\ﬁ&r@@gg[ phfiGieh AeHBE0 MkibLIMhE GcRRfRfiohi City for a
second target epitope e second target epitope can be an Fc receptor, 10

e.g., hu P@%PRtln&aﬁmhafﬁﬁlﬁbaﬁ“%‘}FOS@&’é’pt or. Therefore, the invention

i ncl udes bispecific anethguhélels9&@témgosmehﬁmt@ﬁe&anawnﬁo@fw&ee@ttm aboth to
FCYRI, FcyR or FcsR expressing . effector cell's nonocyt es

macrophages oRatiye FeaHeRTs KangeRrt Ifer apodifiqd restriqtippgiyes an H’G?@@’ framgiher cDNA
expressi ng hupRBmicidrnidiureE AR e Mbtdidd; BRR6T ihiabcdr@mbe withbaRRAfd kithides to

mul ti specific nDIecuIes target human CTLA-4 expressing cells to effector
cel I's, and 15Providggene spruepess eharsRding Seaaenses. dreseapighonsempy affect yminpaed such
as phagocys 0Siduice & dUsiEd) l@&ﬁctﬂareDWAes%édeﬂgesQ@éskﬁntxal%dn%@é@éu%%ndent

cel | -medi ated cytotoxicity , cytokine rel ease) "‘or generation of
super oxi de anfigsived frha ‘Bi“sf’p‘éclP’er eonatﬁ@ siilchessand etber suchsgauenpeedesebed herein

I nventi on Canax%%m&hﬁlgte@ppﬁe?éj"‘d@ﬂveﬁp%ufate(i'tﬂa.Va @quérﬁ@gld%gal%ﬁlﬁiom frof" _an
anti body fragnment thereo including, e.g., 20 an Fab, Fab', F(ab')2, Fv,
or a single chrsther fsguenthle anti body may al so be a |ight chain or heavy chaln
di mer, or any mnimat f4 ﬁ&t@?@ta& ieg Oﬁ%lﬁﬂ&@d’a@h& ¥ p%e@snﬁ; mt&mﬁttal n
construct as described 1n, e. ner “et al S. "Patent No. 946, 778.
Bi speci fi 80 ancbla’mh&hllr‘o“ﬁékmqﬂ@r nmlmequb@qwlcc hléornmvmamamrpmetcr %Gﬁhﬂﬂ?% & a

bi ndi ng speci A R G gﬁ D S fRGE Wity an
effector cell H’e%bt}iylgh%gconﬁ& E%S@és};f)gc?f%%ty 8 ! gﬁltea%gt ce)fE
antigen, e.g. ;esmmnraosmmm restﬂdomsn@lcnqswe@blmimkcwmtm tmhthedNecept or is
provi ded by a (MeTo | bdgked by
human i mmnogf%gtghgl n (11%% &Qgém t%é‘%‘%%ﬁ!‘e)r“éqﬁnm°ﬁg"m%m tngé rgelggp or"
refers to any of the eight y-chain genes |ocated on chronDsone 1. These
genes encode a total of twelve transnenbrane or sol uble receptor 30

i sof onns which are grouped into three Fcys8receptor classes: FcyR (CD64),
FcyRII (CD32), and FcyRIIl (CD 16). For exanple, the Fcy receptor can be a
human high affinity




FcyRI . The human FcyRl is a 72 kDa nol ecul e) which shows high affinity for
nmononeric 1gG (10$% to 109M ') 40 1 6 JUN 203 WD O1/1~. 12~ PCT/ U500/ 2335G
The production and characterization of these preferred nonocl onal

anti bodi es are described by Fanger et al.. in PCT applicatibf W) 28800052
and in U S. PHN@RYIY. 4, 954 617. These antibodi es bind to ecwepbrope of
FcyRI) FcyRIl or FcyRIIl at a site which is distinct fromthe Fcy binding
site of the receptor and, thus, their binding is not blocked substantially
by physi ol ogi EgIOnseRpBtIguoYs andjpreading ffamee Fargwitchessapencss opgseRly ligkedsef ul in
thi's i nvent i ofndhsates MR 1R 2qudiies 32 capdblt dFoleMAR s\0RnaBshnibRid97. The

hybri doma producing MAb_32 is available fromthe Anerican Type Culture

Col | ection, ATCC Accesstiriempy vesipdisntended to refentrp nyglpic acid npolegpte papableagnent s
of MAD 22, andsgafyfifing Mot Rtt1dic 267U MRHREIEH has!bdén Lidkd @y.nlégcdtgbﬁof Wetdr g [N

1
ot her enbodinents, "the anti-Fc 10 y receptor antibody “humani zed form
of nonocl ofal “plasmigogyhicipreferpto p cirqiler donblg steandeshiDNAdoahiatoadie addtiondn of t he
H22 anti body ignAl hRethyvind 1S hdr b02%F LAY : 6- S002 and
PCT/ US93/ 10384. _TE@@Z anti bl%y %uc%ﬁ% c‘é%forl I ne vvags&oé’es‘g%eg%t?ed at the
Amer i can Type additiongl PNAoteigments way baligadeddntodhe Viral aepomey Gemain vértorgigsi gnat i on

HA022CL1 and j :0Q: 74 L hdl ificity
For an Fo recoprnr G anoamaalsppbion isndd illimo kil ot RtbARIRS, ' 2
human | gA r ec®&patenial vecters having m@ﬁﬂmgirw%mmtiooﬂoéwiimgmaﬁmef erably,
t he anti bgdy hj t e J R P cked by
endogenouggl g&!:&%)é (?tg?rn‘{} %Ze'%'gﬁ%%t&g%ga?éa@%? lzar??ggt%fsg%nbg I“&?j%%%gllugene
product of onéhesgegemeof Faskeelljupemintddustion intathebestreell] and tierely ggerepli¢atedk nown
to encode sev ' [ : i of 55 to
10" KD, Foart P esaty i ARLARNRY Mbredlir GRGIn VEAOS TRTI ML R B e
macr ophages, ctpressinprafigenes tmuhigfetiey arploperatevelyrlinked. otgh agctorp ane referedan
non- ef f ect or e} | » i ks ey Xy ~)
or both 1 gal "isip oAbl bR 185 (R, opkatbl victorsy Hmghlerdl 0 1
as G CSF db Gekmsssiqnivsetorsof ptilf &) recmbinanh DNReto¢haigues are pfienin thedigym of
16: 423-440). Eaur.:25 < kel G | af i I Ldentified as
n3 ABY, A2 AN {“}é? I‘F @E%@g%&g&h@%%gﬁ@“ ad ta%tébm’%ﬁeg“ashg bi ndi ng
domai n, have ttewhangsably #sdbie pgsmidisghe mosicehmonly nedXprng of verlomuioveven 4g: 1764.
Bl speci 11¢ andy aihidd SRRGIAEA & HRGHIGE o 87 LAYERbh W@ Rudiis g -
conprise a binding specificity which recognizes, e.g., bifds to, a target
cel | antigen, vectgrs (89, rephieatiomrafectiye remouinises ddangvisysescintliadé¢noyassosiafpdovi ded by
a human Sefuenss e?}‘RJh%@E‘wPFq@aléﬁPﬁﬁ&idﬁ?”OC' onal antibody of the present

An Terte [

i nvention. ctor ce speci fic antibody" as used herein refers to an

anti body or functional Ebftteiodgcombingnlnast eelAfor pimpls hosteceltd refexsdpe enll of
ef fector cell Snto %h?ghearx’éﬁqnb%gt exékséoéw&o?ﬂﬂ%eé@ﬁgﬂéi&e&.-ﬁ ﬁiohld%%ﬁ&%%d23356
e subje the Fc 0

antibodies for use in the t 1 nvention bind C receptor
ef fector cel | shaiisuch terms@raihticeded tarefrsnotlintg thepagivdlagaubingscelliptitedeg obul i n.

As used her ei ny the tOrM cf TRENE &l modifhBER thé) RBuliTERGRE! | Which is

25  generations due to either mutation or environmental influences, such progeny may not, in

fact, be identical to the parent cell, but are still included within the scope of the term “host
cell” as used herein.

The term “minilocus transgene” refers to a transgene that comprises a
portion of the genomic immunoglobulin locus having at least one internal (i.e., not at a

30 terminus of the portion) deletion of a non-essential DNA portion (e.g., intervening

sequence; intron or portion the::reot) as compared to the naturally-occurring germline Ig
locus.

A “label” is a composition detectable by spectroscopic, photochemical,

biochemical, immunochemical, or chemical means. For example, useful labels include
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involved in the effector phase of an i nmune response, as opposed to the
cognitive and 5 activation phases of an i mune response. Exenplary i mmune
cells.include a cell of a nyeloid or lynphoid origin, e.g., |ynphocytes
(e.g., Becells and T cells including cytolytic T cells (CTLlis§)JUNKR®3 er
cells, natur®oouiier cells, macrophages, nonocytes, eosi maafush@233s6

neut rophi | s, pol ynor phonucl ear cells, granul ocytes, mast cells) and

basophi |l s. 2f ector cells express specific Fc receptors and carry out

speci fic i mubdlupeseenh dyasoriestromdense feagents, enaytries (e 4sefumenly used in an _

anti body- def %@}bi&ﬁlbgféﬁﬁgérﬂﬁ,%gh%%n@aﬁd( (blelnt (AR antiSerllor mndd i 0PN |
capabl e of inducrng ADCC. For ‘exa e, nocytes, macrophages, neutrophils,
eosi nophi | s, ardibadies/arp Avatipble & guthe polipaptides of frgdveatien danbo madelddtectahbmci f i ¢
kKilling. of tafrgges; . I ' FRe]Io SN ents of the
i mmune syst e%%"g’?m‘gﬁjﬁl&?%gg?lga%’g%ﬁg%o%&g{r’%%ent Sé‘?\)%i g%g{sénﬁggag%]f ector cell
can al so 85 gscifiodptrexrsivawiththgoeptide).i gen, target cell, or mcroorgani sm
The expression of a p Leuldaar .. ff I ly | re ated by
hunmoral factors such ngé(lt:%o ﬁ%eé&%rcggkﬁ)gtr?g?%qs%%%?ehg?ﬁgﬁro ’Sﬁ%g‘%‘ has
been found tphysiealisprtinggtithetcelts, #5cah be ascomphished asing egl, Eflugiescents actieatdnced
expression ingcreases. cutot.oxi ¢ act.d wit i ncl udi ng, -e..40. hagocyt osi s) by
FcyRI - beari ngeqlcsé)ﬁ?rsasaﬁéi ahsst? a’fag?'rs‘lgseot °éz/‘5 béseeﬁlog .exnrgl'gas%ogleotfg%lg‘cf'%fag%ﬂ%%‘%ﬁa%h any
undesi r abl e EACS analysis iguliyj absdnc ef sprtinga hunman or animal ) that can be
targeted, by a conposi tign Q... ah n_seguen nt i bod r . a human
nonocl ong? ant i body o1t"llhf(g ﬁglfalgcng'gﬁltup%%eﬁﬂgwﬁﬁsse p(rae?? :?oct%%}l;,es%onﬁ%?ﬁfr%& fic

nol ecul e of $sem celletnt axemal ofintertabstiostli (e.gl, kntigen, dy®kines,@hémekimprseadiotygr or
over expressip n..Crl . I [ €SSy n CTLA-4 can include
tunor cells, c%@gﬁ%&%&%ﬁ%@ﬁ?ﬁ? tnl %?1 ourﬁﬁ%sg&%tggsggﬁ%%n e'|cl‘)3f(:.i)di es and
human nonoc| ovgrhticankiilingdif Gisgebéellsphagavywsis, productorhefiantibdidspsthe@soloble be al so
be enpl oyed | i i fi |t cific nolecules of the invention,

i ncl udi ng, e%’g?c?g}rgr%ﬂlifea,%ﬁ%r{?ir%@%sg’%gE]ﬁcagt%rrhni zed nonocl onal anti bodi es. 30
Chi mer i cl1$mouse- human ritiadameliBlynghbétotspms iand £T Iynghoowe aciviyt arbosides) can
be produced £ ecanbi nant chni gue own in the art.. For exanple, a
gene encodi nggrf hnger mé%ﬁ@tt%%rtééegﬂmg negt Yakh efe(sﬁonf'ﬁ %@ Fndseﬂtg%’i gs)

nonocl onal ahmphocyesr(ié. gbepelifesmtidn gekoraliffereritiatiorest T lyatphacytearimty helperf 0 r enove
t he regi on encodi ng.the marine 1 6 JUN 20p3 WO, Ovia.Sz.1 :

PCT/ LS00/ 233888 EEe Rl S REPIEGT § JBRICRSt M aro OhobO el LR e BT o human Fo
const ant r egiymphosytesub Bilympticegtes th8swyuseer greyerRainitogdp productimn, th killivgaxfnat i onal

Pat ent Pyplication PCT/ 3 : i et . Eyr an Pat en

nop! | cat P Tamipareehals R ivibhRs, Sl rtcpscnt sARBRMCLTS §08 a9 g6,
Morrison et ajtokipesihat opdalatefzt fondtioAppbtherdmnome BellsY.3, 494; Neuberger et al. .,
I nternational Applicaty . X i t _al . at ent No.
4,816,567; Cabilly et %‘I%m Eg'rgldlg%%ﬁ’%ﬂsa%%‘L%%‘?F%’%ﬁt%’nagﬁfg%?‘gz3; ‘Bet t er
(1988)  Sci entyenpbdtytdsDatigtOpssentiig ce{ls, PBFOCRNASBIS 4rR4BOytas) 4] sobible (1987) J.

| munol . 139; 352] - 3526 Sun { 84:,214-218: Ni shi.nur.a 87) Canc.

Res. a7: 999 TBREMOlRge robatsy REPE A MR RE S B a R e

Cancer | n§t.. aBDcohidddnt) ke esultsTh ecledtiverdamage ao) dediodtjoroanortedinfinativh &pm

humani zed by repl acin equences, of the Fv .variabl e .regdi whi ch are not

directly i nv&e\iguﬂ’af’ 'ﬁo%not%il%gﬁmﬁf’%g‘f%%a%’\?ﬁ {sr?rgsqsufsvlg#)eé:{r%fl ws‘ed’%@'ﬁ%eélé’ from human

Fv vari abl e rcageonscellGondn adsey df\auwivsmorityrpathplpgidaldhflamenatonanrmblodi es ar e

provi ded by Il san :Lsg§e§) Sci ence 229:1202-1207 and by O (1986) 15

Bi oTechni queS #2977 °THGSE met hods i ncl ude i sol ating) mani pul ati ng, and

expressing the nucl ei cCampodersesfianmnesng fesgonsrroayibe delebtedrin piarotby ohrious

| mmunogl gBuI Ixrpeth%\c/is {haf dré &Ll?kﬂo%z%ltg those of ordinary skill in the art. For example, (1)
cytotoxic T lymphocytes can be incubated with radioactively labeled target cells and the

lysis of these target cells detected by the release of radioactivity, (2) helper T
lymphocytes can be incubated with antigens and antigen presenting cells and the

synthesis and secretion of cytokines measured by standard methods (Windhagen A; et
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fromat |east one of a heavy or light chain. Sources of such nucleic acid
are well known to those skilled in the art and, for exanple, nay be
obtained from 7E3, an anti-GPlIbllla antibody producing hybridoma. The
recombi nant DNA encoding the chimeric antibody, 20 or fragmarg julepgpf. can
then be cl onedvVOAWB4dn appropri ate expressi on vector. Suitabteuswnsss zed
anti bodi es can alternatively be produced by CDR substitution U S. Patent

5, 225, 539; Jones é?l986) Nature 321:552-52S; Verhoeyan et _al.. 1988 Science
239: 1534; and Beil 9% Immuogs3(4) 375-8Hy R ptigen preagnting aglisean be incwpted pthCDRs  of

a particul ar Wbr@t@fd AAEehH dﬁaﬂlet}ﬁeséﬁ&kcﬁcb?@xa\"ﬁﬂt@eﬁén Rﬁ{d: @é%&rtedaoy%ﬁér'loncgqs a

non- human CDR or only sone of the CDRs repl aced w th non-hunman

It is only nedwsphecytcrstivatipn %Fé@’stohbm?hﬁ%é‘rm%#o ding gtielr. P89 RrowMNatli ng of
the humani zed i fRd: U930 B (4 ErabRRAPLRe it A VP h R RS, d by
any met hod, \/\h‘?‘%h %%s capabl Ebegﬂtf repl ac%aﬂgea eastl a p rtion oogym%é?of a
human anti tﬁod;chﬁpmlpnare@mrmudthé@um rglense megsir el binenzyme ithouyoassay nt er
describes a éf"ﬂl C #.0 prepare the hunani zed antibodi es
of the pr esegﬁgﬁﬁggﬁgl on, i;gee %@%a?%ﬁ% plication GB 2188638A, filed on
March 26, 1987. The hunﬁm@mrmwbémr@mme@pmspmﬂéﬂrhmnéﬁOMmusu ng

ol i gonucl eot i JUN
2003 PCT/ usooftg§3k§%gffzgg€| £l‘ ‘{M’ﬁgﬁm& %aféﬁ%ﬁéﬁé’%ﬁ °E%|§hgﬁi}n%%1?zed
Ant i bodies to l@ewmét@ptemfgrdim $1mlnmbgmmﬁrpm@lngHhmdMnonﬁmtlb@es
Phagocyt esy [ aC| ds
have been subs'%1 ?tgg %}"H\% g%@ or a,gﬂﬂalagfréggé %%myvé\,{a}(ﬁ?ﬁtﬁ%ﬁ%%%@ %’;@

i nventi on. Forclxsxcelﬂamtencsmzmm BId8Aa) ieanlgretiorcefiimmupe cellsito siteaof d
substitutions [Bag0]s | ndj to the
antigen. In a hﬂmrrjgxﬁlgnze dant |{)&dgd%%§€1?tﬁgﬁgm% s@ﬁ%&ékﬂpﬁd@a&ﬁghgﬂocat ed in
the human franowginkr tosgptore theamigpaing egllsaverdcraichlsite fReteane/ab., 4988/Bldod @t ed at
t he correspon ions are
known to |rrprgiv3gg~grqg’tﬁé%§&h%ﬁgﬁl ze H%%t@cg’kéﬁp@sx%%ép éehsa:@ilﬁlnPﬁi;den%léltfon 10 sone
i nst ances. lﬁntmbmﬂwnuﬁedfdmn@hocamrmnaxem@em@u@eémgaah@mdm@oﬁu or
substituted ar r f;

ant i bodi es. @6% E%ﬁ%}}ggﬂéﬁtl ) eg%ﬂ ggﬂegﬁ%tgﬁ@%aﬁ%g%%g&can
further incl ud@ raeaswciwmmm W&wﬂls@a@hﬁr with tebdlied particles(Paterseenth.» Fc

bi ndi ng speci f gwgg”e he third
bi ndi ng speci filg(élk*' @é@g&%gl%&%{ay en anc:}’réexphqg %gbfﬂg&'kéh%&?)%ﬂm

e.g., a nolec uPW@hwdih affihedies tooCl molrchlgewich rofR# And 68 lavduiedstring/thot OXI c
acti vi ty apd t sponse agai nst the target cell.
The "anti - gﬁhaﬁ%&ﬁ@n&thgﬁém%%prg{gﬁéwm%%%kgg an anti bod functl onal

anti body fragnent or a Ksgsaddercimthetphrags’ smalarragisd;t@hommt%myr or“sgngl | an
antigen or a I eeRlfbn R r %f@r@'i@ﬁ%aﬁteo%@Bfo%hénﬂcﬁ?ea@%@ﬁﬁﬂ@r@}:?rﬁ% ﬁlgs ef f ect
of the binding detenunants e Fc receptor or target ce 8 ntig

The "anti - enhassdemdibiochemicdreastiensi which reguit gﬁnn dnteraction qf acelpwith 2 etnmuslatplafr get
cell antigen. TUs! i i nd
Co an ent ity thoPorar T B ko ey Wb pnd R iRt

second bi n@$ nga Sismel fthat jsttrapsmitipdthrough thesigapiragsductien mﬁhWaYeNhaln@b’rreqwltmEact or
portion can bi CDB, CD28, CDM,
CD40, 1CAM 1 o{rﬂo@”gargr?we e% ﬁqhﬁn%ggﬂj cg]gg? gr@%glragc%%g involved in an

i ncreased i mune r espondesignghiransductiorepatlyayaefetsdd the bBwbgeerpl@tuanUP

echn quos. ( seli @i Vi be 4o RREARALn PRl B Aah AR MRGISRREIRT

"pol ydoma" t echmad]ﬁrels ofis patiomofip cell to BotiRppastion of e, Sigral trampdustivbonbi nant
Cnvent i on an SPERBRTAS BBl EGES K SdMENAR AR of BELRERRRTA:
speci ficities, uedgereint theplamgel” catﬂrfaMemptqr’hmnEdcs teitv O abﬁ mjnpigccs of

speci fi ci é'agﬁ erls%aqus cal z‘fbtl"c &S ecepv'uig sflé}lt Lat}ﬁ iy t;ansg.g&gn ofl %Jc 11%329 al&ggs%éﬁ For

exanpl e, peC| frCIT e bi speci I'speci fic
nmol ecul e can bplagmeerabrmb fepall. Asdxgmpledf & Heall sodmjeugaped’ ¢foh@meseatn ot her.

coupl i ng or cr BENETHE R B A TR DL T RppBpl iRy T Y Y
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1 6 JUN 2003 PCT/ US00/ 23356 used for coval ent conjugation. Exanpl es of
cross-linking agents include protein A, carbodiimde,

N-succi-ni m dyl - S-acetyl -t hi oacet at e ( SATA),

N-succi ni m dyl - 3- (2pyri dyl di t hi o) propi onate (SPDP), and sul f Quguh rapgg dy!
4- (N-nal ei m dBERIAY2Y cycl ohaxane- 1- car boxyl ate (sul f o- SMCO)c1(1m0er23385 Q. |
Kar povsky (1984) J. Exp. Med. 5 160:1686; Liu (1985) Proc. Natl. Acad. Sci.
USA 82:8648). Ot her nethads include those described by Paul us (Behring Ins.
Mtt. (1985) No. 78, 1¥ssigntrapgduchonpathveyina osiicambsindiatyd By irtersctiogiofmni e
(1987) J. | munnbitn 4 @8huR3PHaR3 ERkde of bl SRR 412 bGAAARYLS AKRCIAER and
sul fo- SMCC, both avail abl e $om Pi erce Chem cal Co., (Rockf IL). Wen the
bi ndi ng speci 4@ pm@atop feeg. aﬂ@tMHSdarese«femglex onmmﬁmmez@enwllamwrm| es),
they can-be CofhUGal SR fodptbl @ydaicc MRAGY Uerhl CarkideRoMMay Kol 0°

regi ons of thent WgélLea\fl cgﬂ (Q)é cel gétr%gg?l ogrllltacan ikt gﬁ:’a{?

cont ai n an5 odtiansmitiresigng aogwﬂmmﬂ;ﬁlmqn@smub@uglethgcytomm ofthe eall, argd in

conj ugati on. i ed in
The same veot S aRABCEY fid e BRI B GOPRYE i L GRRRG: BRARACT, |
met hod is par witbet aﬂﬂayelh@eﬁmalﬁa&dmmenqlmlem %g@émﬁucamd pathwey epeci fi c
ol ecul e is a MNPt YER: ah f.] Xsi on
protein. A bi gpecﬁnﬁ c asﬂmﬁ(ﬁgﬂegﬁr l%gtﬂréocFl EP}{%& %?5 ’tahél &%ﬁgg S.E‘%ges ‘ht?( a
bi speci fi c notecel’'enedensbe a si ngl e chain nol ecuI e such as a single chal n
bi speci fi gganti body, a &Gl one
singl e Chg.l n anti body asa%ﬂghg}sg OHC%%Erm r?lzli thm ng % g?%

bi speci fi c nometegile; I@Grﬁpﬁlsrltﬁgoﬁtm lmamqmétlcnglpﬁemelomwmlsa, tHSl specific and
mul tispecific, onpri se
2t 1 cast o STRGRBHOR oBAfe Bl £ RREuS R R o oA AR cirodilo

mul ti speci f i cprotdobtioclesvageecydisuycidotide }frmucewaarpldeacmb@e@c pRaduetivin. Nunber

5, 260, 203; U. . e 17S; U. S
Pat ent Number §§‘? 'E@%’j %%Ew%ggﬁagnég%g%g%%ﬁgp@gﬁﬁ% N%%ng%lugﬁ ent Nunber

5, 476, 786:1525mdlegulePat ent Nunber 5,013, 653; U.S. Patent Nunber 5,258, 498;
A ranent Nunber Fhelffy GoflepcBi0d A faldie BES RAGL L@ ort qols
rTU|tISpeCIfIC nol ecul es to el r "speci |ctar ts can be confirnme cby
enzyme- | i nkedmdnpmﬁmg&bmbemgca@%gmﬁ@m SA), a radl oi munoassay (RIA), or a
Western Bl ot Assay. Each of these assays generally 30 detects the presence

of protein- anWWYC?WN'@(ﬁWKNQ@TiB%ﬁIﬁSi@WL%R by enpl oying a | abel ed
reagent (e.g., an antibody) speciiic for the conplex of interest. For

exanpl e, the FcR-anti bodyf W@?@&“QS’&WS FeAbR archthe fuma) segueacqantibagies of
enzyme- | i piged qanhicRstycaRbe Ridubeathy o fJaagtpemecm%&b nt;& lof Gshtionl
specifically binds to the antibody-FcR WO 01l1lle2-1

PCT/ US00/ 233a@oagsipnabagibodymebpdolpgyseg. ythe %‘ﬁé‘a@éﬁﬁﬂa@%‘”é&l hridigation gachrifiued

usi ng any of efkamex%umist&ﬁ merzw*emmﬁa@asos AnlEchRN ARk maw& anti body can
be radipactively | abeled and used in a radioi munoassay (Rl A) (see for
exanpl e, Wi ntreapygnabantibpdy easbeleaplayed egeYiml Arencogeniaganstompaion ohBTr ai ni ng
Cour se on Radiigliganes. mwafr@manbeﬁnepih@ h§brfdb9':94§'id REmeRRd Sht¥m. Mar ch,
1986, which .is incorporated ref erence heréin) radi oactive isotope
can be detZct é&bbéowad%aw the moEpse I-U%eﬁ%?"e%r“?a‘ﬂtﬁb‘fﬁ%?Ceéweah%!"ﬁﬁﬁpp ation

counter or by ?dé&c@fs"%ﬂ& 12:%) 0% foﬁéo‘iﬁxoh'&?ln&&ﬂlﬁﬁ&eﬁ@pl%%ﬂe?%%sﬁ&%@l&%ﬁ%' fied
ant i bodi es. The term"nodified anti body” includes antibodies, such as

nmonocl onal anthestdiFagion EHF’WESr(Fé’ Touiasmyelen? edls) aKdusiompAre BUs A8@ISBodi es

whi ch have beqaﬂow@bé e mmoweane ma@bas Imwﬁgdumbmeroos»iem dng
portions of the antibo or exanple, an antibody can be nodified by
del eting the CS@HEEHﬁi’orrléépiﬁpfaﬁ&s%@ﬁldaﬁﬁﬂﬁgHﬁtbOWFw Yorigonst ant regi on meant

;(r)lt : Bgaia% hal f life, gufan mSWmuN@libodidshf hihatehidYe Hibedils dieb¥a Of the

against human CTLA-4 can be generated using transgenic mice carrying a human
immune system rather than the mouse system. These transgenic mice, also referred to

herein as “HuMAb-Mouse™*, contain a human immunoglobulin gene miniloci that

32



The anti body conjugates of the invention can be used to nodify a given 15
bi ol ogi cal response-or create a biological response (e.g., to recruit
effector cells). The drug noiety is not to be construed as limted to
classical chenical therapeutic agents. For exanple, the drug h®ikiNy28hy be
a protein or pOPIB¥AH de possessing a desired biol ogi cal acPEwUs/23386ich
proteins may include, for exanple, an enzymatically active toxin, or active
fragnent thereof, such as as .exot oxi n

rorn, .ric
A e A s R DU

i nterferon-al Rhfrenddt, to gémercadm%geus&ﬁmn&ﬁ mmaém{e&héaﬁbgeaaus i Hd EHRAEP! €
Iynphoklnes interleukin-1 1 "), interleukin-2 ( "), interleukin-6

("1L-6"), grane Géylbergnﬁcﬂ@grﬂay)é‘@%ﬁ%%ﬁﬂﬁlI%ﬁ-ﬁ?ﬁgaﬁde{é‘i patent 5@7&;@99)

granul ocyte ¢ I Lackors.
Techni ques fo?lcggr}réingg’é@énﬁtcésuc l(talﬁgl%d éx ﬁsﬁgg%l?‘%gg%& {( %‘Bgmegp TreCnel |
25 , known§ seémmuaizgtion, frenutrodeceddiuman héaMbambllgmglhauﬁnansgnnds wslefgorclass

R e T T e R R e
1985); Hell st r(bmuaig,ml et gl.. (1808), bhowl;esvidvward iDL obebe Ni. (190%) HardBodkaift 1 ol | ed

Drug Del i ver nd Ed Robi (.eds rce
Bokter: I me” gsapimental phagmecolay S e, fas T ofoer Nupnd¥isatton; (598 Ve
gancer I30 TheUﬁpz)&nolAVRE‘\g)B EMF?B armmmlﬁglmmai Lo%béﬂgbm.ctﬂa&!?ﬁ% AggN?Jlggﬂwﬁa| And
| Nl ca | nchera.et a ;
anal vai s 10 asaE5%e, Trl P Rtal Satier s it ARBAed FRackeil scHoR I below
Radi ol abel ed ARd idoeyor| D. e€an((e992]'N&dflab}4cz)is Réseb#zh Q0 Ismmdn%mul&mpdbea For
Cancer Det ect |(g§b§ d Ther apy, eds

ol ottt 1 TR Bl SR s SRS B pilor el SR b lark e Seing
Thor pe er al . .gs4 J0ar2Br37R4&rGCHoi arulAﬂds)z)\j\taaIr@x?eﬁeth QPET-12€ Chéd, T Ak lgoshs) Toxi n

The | Bvent i on TE0: B IcRlEr e LOT TRt | rRrT P g OhEeet o 5
T ot e et gy 1
accept abl e ca%e&#@gﬁﬁ@%ﬁ%‘gﬂﬁ%@ ks ﬁgg‘hg nieraRtienehim éﬂgyﬁuﬁtgl pl e Y

g ﬁt ?bbdtmgrog 59}1);1&9;1};&1?21&1@5@&&3?&?% (mob@dhesevanﬂﬁm{ol hf,uma gfagm&ﬁﬁﬁn
conposi %/i ons) %&’g‘ﬁﬂ%%ef%géﬁpgb‘%’ﬂi )Qj/ aﬁ?gﬁg#én?ﬁdh% ‘g%br F‘cﬁlrsﬂfg&t her eof

of the COWDOS|thaQ@BI&eéhnHB§ﬁJD4 GmﬁBSlarHeb Jedyr, O1.S. Patermass. S628)E75mdant i body

Ei et ve Bosdpth ogh e iaba e &g sufiP b Pl oL S PRihe mum

desired respo rﬂsﬂs(sm @o Suranitehef. ﬁh&utancman Bsifioatie)NosFBIO e8(248p4 goubkished agl e

over time or CHE Bodestayo s pRapp BNy hed e S o PO e oblied ° °

[ gdl cated by tlee %llg%wema%@hmbﬂxbiﬁ:ﬂmemhbe@ 23|1@_92;t\}a’0r92/0’5918 ﬁutﬂ?hbam ?I |y
advant ageous t r e, par ent 0S| ns in do orm f or
ease of gadm’ ni ?‘Fléllﬁﬁgé\ ﬁp YRS yn@f 9%%@ r%&ﬁeiﬁ?fﬁe‘df% HAMPlesysed
herein refess tadphyebwadahpe diedds gdneratehuinan auti-CFI A aritibbdies. y dosages for
the subjects to be treated ach unit 20 co ns a reg rmn uantity
of active conpound calc E‘El%‘gprf’%c‘lbrref)'ci’lﬁ‘fgerf‘tﬁg“@ G‘P"t“ﬂ ?‘ES%‘HP’P Pfect in
associ ati on W ¢lLARerd @dﬁltiilfc&dx e B afsaicloda Cutalativeéxperddige sitBohrddusat i on for
t he dosage unit forérrlgﬁ% e inventiqn are dictafed by and dlrgctly

dependent on (328 aéﬁ‘ﬁl“éléstgél?l?g‘f‘Fé%SpB’F ‘fv & PR ANRYE8 und” and t he
particular t hem&mdtdnealgf(m@mhtaﬁnm uaedam;ﬂe»ted)euﬁmdaai]b\)ant tﬂﬁlokauedby atdrpns

i nherent ipn the art of 25 co oundln uc cti.ve.co for. the
L rost oot B ' g et R (o R 0o S o g NP atiggR i Sebmplete Frehas
phar maceut i cal dgvagCEBakRr S daRitOthe Wrh Fréuna s aektilsd folnd¥e be effedivel hhe
antioxi dants, such as ascorbic acid, cysteine hydrochl qride, sodiy

bi sul fate, sociddiionevhaleealisfy %absgrafelo&?ﬁl%‘dm qre found tp pafushly K@nmpﬂsmc
oi | - sol ubl e anfQinflABtEporsEdh RInGARERE BYer tiRAdotist 81 fe xmw&@foﬁgmmm
hydr oxyani sol e (BHA), ?yl ated hydroxytol uene (BHT), 30 lecit propyl
gal | ate, al pha- tocopherol and the like; and (3) netal chelating agents,
such as citric acid, et hyI enedi am ne tet rggceti c acid (EDTA), sorbitol,
tartaric acid,



phosphoric acid, and the |ike. a~ 1 6 JUN 203 WO 01/ 1~~2~i PCT/ US00/ 23356
Regardl ess of the route of adm nistration selected, the conpounds of the
present invention, which may be used in a suitable hydrated 1fé) g}l / or
t he pharnaceuti cal conpositions of the present invention, are P] ted

i nto phar maceQ ¥d#2y acceptabl e dosage forns by conventi onedT/ussbhsms known
to those of skill in the art. Actual dosage |evels of the active
ingredients in the pharmaceut i cal , cggp03|t|ons of  t he present |nvention can

tained By

be varied so ¥¥hplsmappampleshyingob retyparbitak hlceds. FRfrRiasme fan ke perpened

ef fective to gERiBWE(ab descHBSIDeRM ?Mﬂ@hﬁ@@ﬂhﬁ Suffi Q8N AR SoffaAl-CTIRAK hhfidh ar
patient, conposition, and node of adm nistration, w thout being toxic to

the 10 pati entmmyeglobulincandy usgsfarfisipry, dYlicg spbrcioostpbintravepgysheith gatigen

phar macoki net g Qajs%gfb?é Sackified d4d r&iovial6F tﬁ&ﬁdlééht % 1§éxpEa&i B&2L3 BIAL for each
conposi tions of the present invention enployed, or the ester, salt or amde
thereof, the Henwmizaiongirinasdsp baprrémmed Retweend 2o 24miseratpiselion, the rate
of excretion N RhmbfifedRBF Lo i ien, CORRRY otn BRI Un FR00Y Gt <lahulir i on of the
treat ment, er gs, conpounds and/or materials used in conbination with
the 15 part| cmdamoncmfbémﬂuaaﬁgcewpmwe cahee brgdtogethsr intpaisiyiste mewsedi t i on,
general heal tHWrdxﬂérem%&%eawéﬁa%%axﬁgente?e patient being treated, and

| i ke factors hysician or veterinarian can start doses of the

conpounds of the i nventTmﬂwIWéGthq{lﬁTé apiihediescelgetediabridompocantticon at
| evel s | O\gfsl /B 1094 ih R%-h{e? eﬁﬁaﬁcef&mns&snél Qﬁhtﬁlﬁ? Fﬁrﬁgaﬁé}g SHpEMLIafits Gh eCt

and gradu ncrease th osage unti | des I's achi eved.
In general, absflteredhpna q@a¢qn§ratad>beéore1affwnwm@tqgr aphy with proein Amﬁeharpmw is

that amount o PHal}EacE0 o Wersde gﬁfﬁ uce a
t herapeutic eifect C&Sggﬁd{%ﬂaym )e?th{t'\:jdeltggﬁs?g%genelrca eFé%enhg&gsﬁ%%ﬂhgg
factors descr pﬁMam)élmdl chromatqgraphie bor egure patity a die hufér selutiorcabde

t y
i ntravenous, kX O)szl?g’éng?rﬁ%ﬁé anll merc%f?&?{rﬁtﬁﬂ%% be Qéterﬁ“:ﬁ?eg&gy ; eg%smgﬁ 4

admnlstered he site o e target
ef fecti ve 18ai Ie&tlrﬂb@ec@fﬁ%ﬁnt hﬁ?eawaﬁlpﬁalémlﬁﬂ@wF%Wlmmied)@damwhts%?%d as

two, three, four, five, Tédé&nﬂfne%@se?éé&d%%%mﬂij(f'rpks‘ttxﬁ&?o@wi tiBbgLy  at
appropriate i nterval s t hr oughout day, t 1 onal In unit dosage forns.
Wiile it is pbwut%wquxtap%m%ﬂwaowcaphébmﬂeﬂéfﬁ@ uwmw@mmmaklsoamlable

adm ni st er ed ?ég idrcd, ﬁoﬂdgﬁ'ﬁ%?btﬁnﬁéﬂn@gg?u&‘ﬂe§? &’H}%ﬂb'é? A4S a

phar maceuti ca at| on (conposition) §1Ve: oses of the
conposi tions @fltﬂ:tOH@S prante;@tmylaitqdmwlenal afighodies ean bmfmmd usingiGifad- r el at ed
condi ti ons,an I er ent
fact ors, ?ncl S’d’aq SEERES 15{8%& ng ﬁﬁ?@?gét %"r‘?aﬁ%{ %{g(gg?‘%ﬁl@né&ﬁ @P%ﬁ?%g
‘state of t he aptep- Mm-aWabmdmpspﬁlhtéSm{’beent i's human or an animal, other
medi cati ons 48 WO 01/ red,
and whet her treatnment |£@dc}ém?{l %ggﬁlwo@t g@%@#‘?ﬁ%gaﬁﬁﬁg%gﬁggges
need to,be ti mpréqreudtwebpof tmcmtesalra@syarammeﬂm@dwg/rﬁbqf apthrimag IgGit | on

mor e usual |y 0 A oRRE HEPRERISOTRSRMS plelBhedea M TR RRor 002 e

can be 1 my/ kgcsbﬁﬂylomloghltanﬁbodﬂe@ongirifgdlmd,}pc‘nmtgﬂi, ammb\mm tenpetahee fange of

110 ng/ kg. An exe Iar tre |rre en S adm tio ce per
every two weekSMO éhgw Srﬁaﬂqbep% ested v l?‘)?"‘ger hgmén g‘fmﬁ"ﬂg%ne

nmet hods, two @pecmnrﬂantnﬂplmlsmalsc-amjugmd ipesbes)i Rlixeslark fdesree:lptsd fridnaalyged as

specificities dggcgbgadargonl stered

To demonstrate binding of monoclonal antibodies to live cells expressing
30 the CTLA-4, flow cytometry can be used. Briefly, cell lines expressing CTLA-4 (grown
under standard growth conditions) are mixed with various concentrations of monoclonal
antibodies in PBS containing 0.1% BSA and 10% fetal calf serum, and incubated at 37°C

for 1 hour. After washing, the cells are reacted with Fluorescein-labeled anti-human IgG
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si mul t aneously, in which case the dosage of each anti body adm ni stered
falls within the 10 ranges indicated. Antibody is usually adm nistered on
mul tiple occasions. Intervals between single dosages can be weekly, nonthly
or yearly. Intervals can also be irregular as indicated by ygagunizng bl ood
| evel s of ant ivwoodyi#tzm CTLA-4 in the patient. In some nethodper/g@sas8s | S

adj usted to achieve a plasnma anti body concentration of 1-1000 pglm and in
some nethods 25 - 300 pg}@m Alternatively, antibody can be adm nistered as
a 15 sust ai nedntitwidp urder fhgispme eqnidigions pytheprimadry eptéhedy staigingy ddeeamples canbe
adm nistratio iAC8an MR ARG & YcaBf &N e hal f
life of the a%é‘%oggg?n haefl lpatl ent n%nl %‘gﬁ‘gﬁa% “ n‘éﬁgﬁﬁt i ggglggggig (I%W t he
| ongest hal f Icelise MWF@WW umaﬂnmmnmmmmway@hnmr(incaddmpn bodti es,
and nonhuman uﬁs]ﬂ QIE% AN
vary dependi ngﬁgéﬁpmﬂe eovnwmgt eag‘a@%@u{éﬁggg% g’{:atc?)gggod}sgi)g ?%e&gf}gutl C.

| n prophyl &ct iezamiped b}Cﬂtltqmsn@tcc migredcapy. vBiisméthed dbyageualgamfnnct;tnémd at
reIatlverlnfr q eval 0, patients
continue to reslz {;'E{ %’ él °8¥ sm@li&{wnﬁg{%e@? %ns%%thfg'%ﬁgr apeutic
applications, a rel at [ v&ﬂtty-Cﬂt‘Lghd. hﬂmmggGatambelfmhcr/ektyd foln ozactivityt veittv@TEA4 S
sonetines requir £SS ease. i s reduc

t erm nat ed) anc?nggee’f &y af)ﬁteom gl% iF #3 H&ﬂ acs SWSCCB%? fméqug‘rﬁ)?a@ & 25
amel i oration mtepaxpcrpnd)sw,ueotedch@dmaedodfhesté&fdp@ﬂyacrwm:qtmgaeatccm@moxbas

adm ni st ered % n

i m"runogensl%r a(r?(fgf%r ?l r %ﬁ%pgﬁ%é % ‘hfo"g%ﬁg‘f‘ e %@?ﬁ%a& 63‘“%%% ﬂo}b% Sefliod rﬁg"%rg&i’

or 30-300 ug II)NAkge\mtlpm%&MI calenma amdrprqbndwuhﬂausomclpadl anebndmssolmry from

10- 100, or 3 E%ﬂ nt and
human rmnocl ona sfeda u@ﬂ%@ﬁndﬂ?%ﬁtbﬁo%\t/egﬁ ng%gl?\h ;igdrgcr‘:}ﬁﬁ ﬁ?eﬂg?%l %?fsure
proper di stri lxoddorloped wulvBCIPFNBTeumtatceablettét(&MaﬂmbrrblCm i$t.Jamis] #0)( BBB) .
excl udes many highly hydrophlllc conpounds To ensure that the therapeutlc
conpounds of tRRODYCE ;X BN AN A - R

0111 .12-US5 @ Lm_vcm: DX 4 4 FBRODIFSOr exarrple in

| i posonmes. For mnet hods ht H5d A S UBSreniEEn-hEmsn oedalents
4,522,811; 5,374, 548, aﬁ%ﬂ?@s‘g H‘?gl T%)er?\ﬁposonigsemnaymconprfnsugaon 3‘# nor e
mDi et i es whi cHraasgenisatiess whigh jaxe @p%ﬁf@mrwlqgmas peaodional antjbpdiepthator gans,
thus enhance t g@, bisll HOCHIEA L4V &idh AR hufinddsequéndé anfBEAESd ASPdvided, O 1 1.
Phar macol . sg% ﬁgxerrp a?lgAt ar glgrtl ng "noi et |Se%u ﬁtcanude fol at g(g%r b?dOtl n
(See) e.g., u %mep@nmmceomhmmmm@s lecgw thest tragpgenic: mige hAYS3 grRIOME Unrezavwa et

al .., (1985 Bi lgg%'}; FEB ett aggﬁgﬂyzﬂtd ]i%%aéhqg‘mansgeﬂfs'?&gé Eshshdnics
t

Bl oeman et al. 357 140:;
Ant i ni crob. Agen m@m@rmglﬁetelmggln@s@withsaw%ﬁétoaﬁtnqb%p@pﬁamm@ Bt
(Briscoe et a'm%&llaﬂ%) ceﬁgtx cssxﬁgmg.—éf Jofdrahsdbhic n@hﬁtﬁﬁx&ﬁ%nﬁﬂ%:‘ es of

whi ch may 10 conprise rmul ations of the inventions, as as
conmponents of aapabld Qf\PéQtitJelﬂg multiplaisatges plimanansenoglpesl aptibogies to @"ib@ﬁ)(e g
Biol. Chem 2 9 9 BS
Lett. 346: 12361%9’ Ao ) %meﬁfl e@%?&%kmmgn@ SBwtoninl> Shpr -
some net hodfs, m@upamaap@mb:c e@oﬁbéu%sﬂwctqﬁecqlweﬁ@mﬁ%% formulated in
|i posones; in a nmore prefafd; oPW%EMo’n Hultin 2hiRAS@HE S soREd 1496reRn 15
targeting noiety. In sone ne e therapeutic conpounds in the

| i posones are mgmﬁ@mbhmwmp heterolgseus antibodyaenerisire sequirex thatthe heserplogousumor
or infection. ggma't&h%g?% Qeﬁtme@@mtdl tﬂectmttggtem%nﬁ%st ﬁtttn&tt%heagsy

syringability exi st I't sh be stable under The conditions of
manuf act ur e an@royghﬂua@ep%ih‘ﬂamﬁﬁxpﬂl dswelppragnbr Inss@ma grif e serrech Bngliamafi#i nat i ng

action of cr 2 peutic
bl i cati on.  PREHERls BBy Ulh Ainspal uiileG: BB kg Aok R E P Lt et
suffering fr ontrmsgaabd df e nivegtisrears eornistucied serps tnprodust fisotype switchingandene onor
inhibit further de I L1 i

Syt orms -or  bi BEGh AT ops D KR AEIeF e Yet BT Conpl o BFER Ropd e
phar maceut i cal reaxamgesért,i(3)restivation afaidrespprse delaliedic gxqhasione (1) esms&smptqf bl e or at
risk of a disease in an anount sufficient to 25 , delay, inhibit or prevent
devel opnent of the disease, its synptons and bi ochem cal
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mar kers.. An anmount adequate to acconplish this is defi ned as a
"therapeutically-" or "prophylactically-effective dose." age deE)ends on
t he di sease being treated, the subject's size, the severlty

subj ect's synwbomwsis2end the particul ar conposition or routec®fuseo23sss

adm nistration selected. Specifically, in treatnent of tunors, a
"therapeutically 30 effective dosage"” can inhibit tunor growth by at |east
about 20% Orsumcichqa'h'harabmattoxﬂd)%) siyhalat'anbcﬂﬁﬁdn €8) edthatic Bpermitatidn, laed) about
80% relative fo, untreg@e% ect b| | i E%/ of a co ound to inhibit
cancer can b&OBFR{IRLP AR ca?ﬂf‘ ’é‘?ﬁ“ﬁ‘reé?f? fve of efficacy in

human tumors. Alternat N\zsedlyaftﬁdmoﬁegﬁihglaﬂt’chy nédd ba nfeQ P ek drhplé) il Rihspdic

eval uated by ex {‘}gthe gblllty of t E@outntgtomhlblt b

convent i onal a&E%"’g h theep gc??‘%‘émm“&?)g ¢ EANSEIPCADENERE USO0/ 23356
t her apeut iscal fluxctighdl g @isried MRUhsgehe Aeddhof BGAE hitlic oxopaivad Foalerdacr ease
tunor size, or otherw Se amel i orate s%/rrptoms in_a subject. The corrp03|t| on

shoul d be st dFanfasnig AR NG the,zansgéng spmprisss 2 fretionaliytsarrinesdheayy

del i verabl e hydsyhsht@Rain ifimaddidbuRmgdne, hek&Rbnd 6d”ﬂ§1a¢o@ﬁﬁ1b§6napg’d’rlebe an
isotonic 5 buffered saline solutlon et hanol ) pol (for_ exanp

gl ycerol | pr JEAFTARERINSEE {samnecessAry, ot least for gt ‘}%‘fﬂ% éﬁ@‘sgq]’fé@‘lrea%ﬁﬁ‘&e‘{c Fer| i ke),
and suitabl e YatRg 48 SninéRARE lmﬁﬁm@@ Eééuegll mdaa«emmmmhm@ agcditbRr

use of coating such_as lecith mai nt enance of required

exanpl e,
particle ’éfze(l???)’tpﬁél MGGk, ¢f- %}?@F’é@&rﬁ"é{ﬁ’ﬂp‘ﬁ‘iﬁ Nse of surfactants. In nany

cases, it is preferabl 8oh@trhfREédicion- HPAM HfnRORE & gendPhte BeMPREE, sugars,
pol yaI cohol s such as 10 mannitol or sorbitol, and sodiumchloride in the

conposi ti on. MGoRY apibasiies obthe inyeption toatainrirranges, unreastanaed 4dons can be
brought aboutcoRibinafisd s¥testehnkdll dnd@nfRRRNEH héteBlogbusafitho ghbbulii heyaNE

absorption, for exanple, alum num m)nost earate, or, gelatin. Wien the active

conpound i s slight diBmirassennesipdhe serulingnf the traseenisspiaal Fash 5 s Beavy Ry be

oral l'y adp nigdngr ed cobipkis@ @Rt 8ne OHLRn@ NiniaB@fién, HelneSRtchin trafsgéfe can
assimlable edible carrier. B. Routes of Adm nistration Pharnmaceuti cal

conposi ti ons ERtaHENGtiepalitahms suitehsegusncess Whish 2T capablead SYRPORBRHIODRE| on

therapy, i. eswncﬁlﬁg‘efmaer»saog&sqltah@gen@&&e&ag miI Rl BRe€ in thOBlceRAS RNt  Of
cancer, the conbination therapy can include a COTTEOSI'[I on of the present

i nvention wi tqsanz@natam%sFuvéﬁ&ltahquuﬂfﬁwnaa&%e8 chyegsar natwaleinthonal

therapy, suchgagiifeafhinfinbSIBbilingédudBidin thEfRERBGMeNehvePdslthe RRFBREMR! € carriers
i ncl udes solvents, dispersion nmedia, coatings, antibacterial_ and antifungal

agents, i%bt o‘FﬁnégeaﬁGHa%‘%ﬁs art%uefhsmqhéngceagmgdm&%fr% ghops which pegpir ig o

physi ol ogi cal thy spe@BPRES iB tPrecelAhE Rlidsp e coRAMubGthS Wahs2BHi€ adiRkl)] RéF avenous,
i ntranmuscul ar, subcutaneous, parenteral, spinal aor epidernmal adm nistration

(e.g., by 25 ?’ﬁ%i“é’éﬁlaﬂn%‘rtrain?ﬂeﬁ“s%‘ﬁ‘}mt ERehisieRd ig Pendueetidransgspis mause may

adm ni strati oftoddch & hihibd YRuERFROIBEpe bwitbhing@értdPel¥ncoRiosidGivittle and
nul tispecific nol ecul e be coated in a material to rotect t he conpound

fromthe actiAUHFeSSEMidS t%%ﬁ“d‘i‘"ﬁ@lﬁcuﬁ&f“ﬂfagp’ ISR BRCPIESRYY VAR 19F8S S nact i vat e
the conpozyd. présumRPIFiHRGELE s AdH qameatiasPtignifaaltd funb@fnblith homdusalitck hat

retains the desired
recombinase enzyme system, whereas the human switch sequences are not. Switch
sequences can be isolated and cloned by conventional cloning methods, or can be
synthesized de novo from overlapping synthetic oligonucleotides designed on the basis of
published sequence information relating to immunoglobulin switch region sequences
30 (Millset al.., Nucl. Acids Res. 15:7305-7316 (1991); Sideras et al.., Intl. Immunol. 1:631-

642 (1989).

For each of the foregoing transgenic animals, functionally rearranged
heterologous heavy and light chain immunoglobulin transgenes are found in a significant

fraction of the B-cells of the transgenic animal (at least 10 percent).
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30 biological activity of the parent conpound and does not inpart any
undesired toxicological effects (See, e.g., Berge, S M, et al.. (1977) J.
Pharm Sci. 66:1-19). Exanples of such salts include acid adqig ypn g ts
and base addiyp@p.ad ts. Acid addition salts include thosepg‘:‘e/rbgo\bﬁgssgr om
nont oxi ¢ i norgani ¢ acids, such as hydrochloric, nitric, 51 =~ w0 oma~a.~ 1 6
JUN 2003 PCT/ US00/ 2335G phosphoric, sulfuric, hydrobrom c, hydroi odic,
phosphorous and the |i Kie traggeel hsedso Fehermenhdrmegenicainimld ¢f thccindkatishich as

al i phati c mono- and di carboxylic acids, yl -substjtuted al kanoi c aci ds,
b ouy i KanBitedRhey SRt iaehe SmtRindl A kaseRtod 2hisee pisetic 8 on ¢
acids and t heeprhks, onBatiersigGeiid 2Bmém) dns jdiniag pele stdmeardon ied@dné Eansiand kal i ne

earth nmetals, § such as sodjum potassiu nesium cal cjumand the like)
as wel | as frBHPHBHCSRERLr S%wrfel?%ﬁéﬁg sﬂ%@%ﬁrm@ne compfises DNA

N, N - di berzyl eabdningataehistotieariabe gent Bepnehy 6 Toiiing geiid REMBIIQG@AHEast 64201 | Ne,

di et hanol am ne, ethyl enedi am ne rocaine and the |ike. A conposjtion of
the present iSODEHIFEROTLERIC BREmeni Thie gers ssgmens encodipg e ligyrnd ey a2k nown i n

the art. The eey&%nﬁsﬂglawhe&eaaegm tAHE s Bdri Aldndumad bYinfAERRRA HRY akpon 10 the
desired results. The active conpounds can bhe prepared with carriers that

protect the csApBLFRMeyaPHEPorti; INAs erding imsiyapslaluliy hepprapdlightghsin| ease
fornul ation, deRekdaftien@ fiomPa gpatiss ndt EARRESRE Sfhe PR onMFahEmAENEARS Ul at ed
delivery systens. Bi odegradabl e, bioconpatible polyners can be used, such
as et hyi elfe \ASPRff obibe tyPREion P fFamssAsrs eRFSrucidIsyd Heshs indixidrdl gor%l | agen,

pol yor t hoest ejegmeéshe RAtedhr@fped,G.e2hbtdeartdhftd siBE QM QfurdchiBnal 5 preparation
of such formul ations._are. described b g., Sustained and Controlled

by &.
Rel ease Dr ug 'mépiroglehulislighb prsheavyy ghainpSpeiusamanged rantgeRas FumbeRker, I nc., New
York, 1978. RRsyniBsdtiohiofdle \CDTRAS] deh®Bsgndhis (Rh&fopi13&angRHf) agd ur ed under
GWP conditions. To adm ni ster a_conpound of the invention by certain routes
of adni ni st r aTPiEFDLY PPRTYinEREPoTRtI A o 4 Bortenef alheesionBsRR TeamERt dmtheor
co- adm ni $§ eryediantZBarkREROMIchndhIbBulinde B Bhih HithiOhPfr£¥EaHc AdnShubfdact i vat i on.
For exanpl e, the conmpound nay be adninistered to a subject in an
appropri ate caipplathenerposedtoliled-4patigs8ones, or a diluent. Pharmaceutically

accept abl e di l uents i nghttRans@dnkeEpiodlE REPAUSsuBHATRT pHRAL NS, D, lah@PSONES
include water-in-oil-in-water CGF enulsions as well as conventi onal

| i posonmes ( St§e8&Hs 8t welj as 2 upsppalithe ¥ sepgssppenitn Hpch transgene copstructs, the
Phar maceut i cayivusres@rioAdcquenads! &L pPorhdiérk, beBantérs dlds@s vttt @84iSns Spligd-i ons or
di spersions and steril e powders for the_extenparaneous, preparation of
sterile i A ecdompr endspligrracsepiorspaugnesp & fMhprogdieing gecoppinatietsignatsiand hed
agents for phﬂ{éﬁ@&ﬁ;&ﬂsbfa&lrésro@ | MueRdd ALARE 8B mi the KAAQYRAR DNE Qich. Except
i nsof ar as any conventional nedi,a or agent is inconpatible with the active
conpound, userEHEPBLTIRACEHRAYIITARIEROBAIR iRRItheTERpRsEr frPByile smesr a refated
invention is gRBEEMhSRChumad REIQIERE M the ARbAtE. FONRAMpPESERR al so be
incorporated into the conpositions. Therapeutic conpositions typically nust
be sterile, siHRERaloPWIn geng seementsanay ke qorabingd ig afiaaeens With 24eAt | ons. of
manuf act upe apehn&logloBEIth enhBReLRHRMSE fok At if d FramBediOmbideaiad@dmasvedy, ol uti on,
m cr oenul si on, IiPosorre or other ordered structure suitable o 52 16

1

JUN 2t 103 WD ®yhetic regylatonrspavsgsesy maysangorroratef g RoFssme-avhesn suthe carri er

can be a sol vapiheQs regLBReY ShidhciRel tEThE6T62dus itd'® funtttnaEDRAREenddah L li9

et hanol, polyol (for exanple, glycerol, propylene glycol, and liquid

pol yet hyl ene” Kop@gp occun gatiuglly jr the genomago mﬁ*-éwﬁs@{l&f%aww&mﬂ@&rhe
proper fluidi iy q6dfhed8cdBRdiRg RicBRnsub AllesSARNRY, For R¥np1B8hdse @pe_@ff}l'iﬁg gRating
such as lecithin,~by the maintenance 5 of the required particle size in the
case of dB8pepemissiblafgauepcesiofa srlisc-a¢cepiar FiteOr A Rfognotqrignhanpsy mosidelhe jt | s

preferabl e toylneliide. SRpAN FmAdsRss. for exanple) sugars, polyalcohols
such as mannitol; sorbitol, or sodiumchloride in the conposition.

Prol onged absor ption ofSopitdransgeric reitsials uewskip Bencratohisnanntivadios iotghé-4about by
including in wﬁw%ﬁaﬁgr QficAly A9E Tk £Minﬂehﬁy@oﬂh§;@rcegibmmeft%sg%ﬁgpI e,

nonostearate salts g . Sterile injectable solutions can
prepared by i AesoriprdrimEkaraple BZodS patent 5,770,429, or the transgene described in Example 2
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conpound in the required amount in an appropriate solvent with one or a
combi nation of ingredients enunerated above, as required, followed by
sterilization mcrofiltration. Generally, dispersions are prepausdofly

i ncor por ati nowbh¢sa¢f i ve conpound into a sterile vehicle t g_g ins a
basi ¢ di spersion nedium and the required other ingredient slﬂ /}ﬁg@@g?ﬁose
enuner at ed above. In the case of sterile powders for the preparation of

steril edl nj eGeRW (@. MGHIQ)}@S]:as’t&&d&bjﬁBﬁﬂli cmmﬂgeneaeqaﬁemﬁ@\;\ngmear fe ]
vacuum dryin reez g opni t1on a powder of the
active ingr e%igé)ﬁg' Sparat gg@/@zg “’é‘ﬁ%ﬂ‘ﬁf 0@%5%&4%@&%6?@:%5'@@#9&6 brevi ously
sterile-filtaeRel, s@d twid pict bEhE Mapdd RIHBE Ueschibed if B EHoPUS pﬁl%ﬂt al so be
adm ni stered wt h_nmedj cal devi (:e%:f known in the art. For 20 exanple, in a

preferred enbotOfdht Thereslizptanmals are fisrtrdavith astees apdused frarmdugtiondfn pe
adm ni st ersed Wmnwemlﬁt%&e@y@mh&%mg@hgctl on device, such as the
devi ces disclosed in, ., U S, Patent Ngs. 5,399, 163) 5, 383, 851,

5,312, 335, 5, 064, 413, ﬁO@aEmﬁsﬁnc apimajp exisbit imgpungglobyingueductonyith as of

i mpl ants_and gmeith@SeptiRlrtiddally blbRtaftiats Q1tild BRI BattvaGhdide : THs Sor Pat ent
No. 4,487,603, which discloses an inplantable mcro 25 infusion punp for

di spensi ng nedrBplei aimals inwhighhthe erdogenopglecsents have egn ingetivaisd, the totdls, 194,

whi ch di scl Oﬁﬁ&lﬁoélbﬁflﬁﬁ@&&s' g%&zﬁ&oﬁt‘Ul RAmbAY 1Bt NeF seRg. cant s through
the skin; U S. Patent : , Which discloses a nedication infusion
punp for eli vering rreah?:mmlmg'a@lwssmeﬁsgfbbxtm transeeni¢ mice typisally pat ent No.
4,447,224, wh Qb%u@é@&ha@f&ﬂ{&@@@%ﬁ I\%ﬂmbég étggh%w&u@pparat us
for continuous del i ver U. S. Patent 6, which discl oses
an osnotic drm@e@e‘r .%%*Vllwée J@rwmelph'&mﬁﬁﬂvbu FhasResiation BoRSHP foRRATeselecisdd UL S.
Patent No. 4,f#igend3Bat ¥4 sHaudio3At OReH' A1V RESTPE! P Ciotials- U gbiver YO'QMSt&m Many
ot her such |rrpl ants, delivery system;) and nodul es are 'known’ .

01/1~~12.t C.E@%nul ation 1 6 JUN 2003 PCT/ US00/ 23356 For the therap_eutl C
conposi tipns, formul at W@ﬁar@&er&é’kﬁ‘xc@Eﬁg%sénﬂﬁ%}{doﬁ'Ba:i Bkl 05 2SUi T abl e
for oral, nasal, top| cal (including buccal and sublingual), rectal, vaginal
and/ or parentmmaﬁr ercrvrighasknreparagan o o TR -4 entipen (of antigepis\faginenit. | y be
presented in ygkls M&Q@ni&ﬁf&mmdﬁ%&ﬂ%@e&%e@%ﬁre&ﬁﬁ gE’frﬁ@ﬂfceknom in
the art of phar macg he anmbunt of actjve jngredien can be conbi ned
with a carri eproduse Broels thetgindergeiclass-savitshing vie iefsragraenesiviely Ercgmbiapiéandi ng upon
the subj ect b(%tsfbgntEﬁxﬁé)taﬂ@ exp%&@ uﬁx‘ﬂ@ndﬁ?dbhluﬁ‘s%&hv@ﬁﬂﬁcfﬁﬁﬂ Myai stration. The
amount of active ingredient can be conbi ned th a carrier materi al

to produc® a isimgrglopwig gen bedwmagémﬁw |a9ﬂh9éw§,w§terelrethahﬁmtan‘bhgfttwbam
conposi ti on WhiERptiee Sl ChRsoddd b RurRdRakhiden&idyb&ilces, Gﬁfeﬁmkjha/olud@u&q&ﬁcegne
hundred per cent, this anmount Trange from about 0.01 per cent to about

Ni nety- ni ne plarvesRY soMmate FAEOR Angr Eﬁg@mrecombmﬁoa%mntsoaslw?ibas ge@pliner o about
70 per cent, QiodeiEgueh@sithese Hﬁﬁmﬁs‘%ﬁ‘ﬁent:&nﬁﬁ\%kloglguﬁ@ﬁn BeRferred & 48! ONS Of
the present inventioh which are suitable for vaginal 15 adm nistration al so
i ncl ude pessatubsiantiatinifsesies! toamehmentidgseauenqsgasodsd by bbmanoYL gpYHygene

formul ati ggs &%Exﬁ'aﬂd E'Huxﬁé&PfL &@Hrse heht %eﬂh@u%ﬁ%@?nbﬂ]géﬂﬁn@&hué&egﬁa
appropriate. Dosage forns for th e pical or transderfal admnistration of
conposi ti ons bfpresentes ppesaliof Wailﬁmutﬁélén psigiEerential Mrland V-Brlfespshinatiopast es,
creams, |oti ofgys, g@itﬁresﬁt‘e{ {dlsh A tamaR 3RBRE aRftsbdles Al %‘5@18 r%ltﬁls%%dcﬁe

corrpound nmay be m xed under sterile conditions with a rmaceutically

pnha

accept abl e eafhirare tpigaliy atleast B percentenceded brhuman gemmaling, V.dy andy Biihe rasnes
whi ch may be pogulfGH. D TdGe MRS Sre aéHiiy Bt I%E@bs BEBLANbSthE BT re%’l% are

“adnmini stered parenterally” frean m)ges of adm nistration other Than enteral
and t opi caf adwpq&ndwrhamamgemusmﬂqugncwrmymthmansma dfiea PO aeDS persenhosut
limtation, | al ,
|t acapsul ar et Paorasbld Rbfof RGP kAR i Yermif sequcics BB -
transtracheal ¢on ﬁlabwganeﬁwevgmmmﬂtraﬂlﬁe smm;as g mmoehlccd Subemgisul ar ,
subar achnoi d, [
o as; on.  BxaliePER I iR R mEA AR SRR R
enpl oyed in thmaplhmgmrﬁeqmqnwl(amldwpcﬁsqmmﬂnsor@&mtﬂqgon segeertces) whichciremid wat er |
et hanol ,
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30 polyols (such as glycerol, propylene glycol) polyethylene glycol, and
the like), and suitable m xtures thereof, vegetable oils, such as olive
oil, and injectable organic esters, such as ethyl oleate. Proper fluidity
can be nai nt ai for exanple) by the use of coating materi glg JURUEYS as

| eci thin, by t‘RggH‘h‘fﬁtenance of the required particle size PAI'IHE2¢Ace of
di spersions, and by the use of surfactants. 54 1 8 JUN 20p3 WO
01/1.1.12-1 PCT/ UsSpo/ 2335 ese _conpositions al so contain, adjuvants
such as pr eseFU%?gF @égmﬂg‘tq(’ﬁlﬁr géﬁwggwwg?m%&ch&m@%@eﬁwﬁﬁ?si ng
agents. Prevelgkinilihe of tHemsise I3 pically, Budhidar@aning Fequbiys 2 NG dut duddediide by
sterilization pr,chdLires,, supra ﬁgd by the inclusiqgn of vari OH;

ant i bact er i al PasitonshelP#ienip ar neanERRS or firegionsyharesomats mytationsare kposrl9ut anol |
phenol sorbi cchiiefl, and the like. It may al so be desirable to include

i sotoni c agents, such as sugars, sodiumchloride, and the |like into the
conposi tiofs. In additi h FHERes aﬁ%’%‘@l‘eﬁf”lht‘fg%ﬁ‘p te ﬁ’éPFﬁ‘?P‘éEf"&B‘F gtigen
phar maceut i calcad Rk HEH iéa@?,ng{amm{g, aleR Wat BYminBitibd¥eds USinprisig a RERAH S Whi ch
del ay absorption such_as al um num nonostearate and gelatin. 10 Wen the
conpounds of GrRepredSBAR (Tl &vitlivdrr3apy4d ard nhumag seayerss lishtghaicEwnbiasal s, to
humans and aniggl S} 1dniifd) £8Prolfced] ¥5h iR RREWRELA R 'ﬂﬁ%

conposi tion con e?jnllng, )fofﬁhe)xar?pl e, 0, Ot%ﬁ.to 99. %&oﬁfgggag..le?gﬁé)o og?n
active i ngredicerfainjone epmprcsematisimutptidn(s, typisallyde the virshld rpgiae erdefenlie or

carrier. The I i FPEBRY | .
sterile, 11? s%st an?ﬁgﬂ ‘gﬁéﬂ"s‘eggom ckégﬁﬁ@ﬁlaﬁﬁ@ghn%#ﬁﬁ%gh%@&@gJ;.’fl%ood
Manuf act ur i ng cPisistantgen; mvigularygubseaeshtp sefondirs (wsEhsequsoll antigenChalignge.
Adm ni strati O?OM@%MWQU%c%JdW mlcﬁhi VRO fon EBfstants crf

conposi tions (e.g., human sequence antibodieg a uman 20 nonoc on_ﬂ

ant i bodi es t o ahleasAbATTILA-18" Mot feast abputd & WOM wermers thapabeustl)x WY M her

present inventd,o{?have 1N Mrlgr%régte}.n vivo di agnostic and therapeutic

utilities. For exanple, these nolecul es can be administered to cells in

cul ture, elSg. in vitro &nrotks asneciof therinyqntign peising ta the B cglls from sydhyaice t o

treat, prevent I i | § N jiect "
wiflén &h 86 H%S?o %en&%{e' @Fﬁd&ﬁ@%ﬁﬁ&gﬁ hiimad %néc?&ﬂ.} adgfﬁmhg

i ncl udes human and non-humah ani mal s. man animals 1 nc es_all 25

vertebrates, eviichbindivithhigh affigity teg. shavinglassocisinnteonsiany ohgmhaterthap Q' VED b5 |
sheep, dog, cqwy £hi ?ﬁ%@ fybrRIBRN Bk 8o gaﬁra&@aoéohigsﬁﬁmi &%ﬂ?ﬁglgqﬂs ar e

particularly suitable for treating human pati ent avi ng " a sorder’ t hat

can be treat edmisynoglomdintipvieg Brassasiption Aepstante(KE) efett leastd 81 Mi dor tindingie
response. hercanghad ?rﬁm%&ggb_hﬁi i AHMaN 'sé;tu@x{cg ‘ﬁgﬁt(bﬂﬁih QS&FéﬂeB |8f§”|0t her

agent, 30 the two can be adninistered in elther order or sinultaneously.
The met hods cdighbehaissiarialeregion havings Plyprtids segupneevhich is|sueitangialieidgrtial,

col on cancer, ,pt r .

o 120 por/ DRREBASEE AR RO kAR v e schrne s Bl
anti - CTLA- 4 (ta Jih scgmeat end dghtctiagropstaiit redien laming b pdiypeptidn sequbndeivthich is el |
proliferation apd activatiaogn. Agents .having the sane antibod onbi ni ng
B e may act deogmbsdiaisriia s AR tan S Pe e B B A8 of L o
| gG and a2LTlsdgrerddoilsSdoniatine A htinghbequerce hsavlyichdieébmpblseisoffiiHebvyvabhimnt 5

form of anti- CILAA NS o5, ancs el b Lhot ARSI AASRN Ral 81

polypeptide sequence encoded by a human VH gene segment, optionally a D region, and

a human JH segment, and a constant region having a polypeptide sequence which is
substantially identical to a polypeptide sequence encoded by a human CH gene segment.
30 The invention also provides human monoclonal antibodies and human
sequence antibodies to human CTLA-4 derivatized or linked to another functional
molecule, e.g., another peptide or protein (e.g., a cytokine, a cytotoxic agent, an immune

stimulatory or inhibitory agent, a Fab’ fragment, and the like, as discussed above) to
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i mmune responses. In addition to linking to | atex m crospheres or other

i nsol ubl e particles, the anti bodies can be cross-linked to each other or

geneti cal I y engi neered to formnultinmers. Cross-linking can %e 6)&/ % rect

chem cal | REEE2 by indirect |inkage such as an 10 16 JUN 2003

ant i body- b| ot noavi'di n conpl ex. Cross-linking can be covaPEHBS0AEES e

chem cal |inking groups are enployed, or non-coval ent, where

proteln pro ol I d Genetic
engi neeri ngtgglﬁga?tgégﬁ{)&ﬁ or nﬁ‘?tﬁk&‘hé 9,%{1 ula%lcgl%ﬁ‘tdk %qﬁuléélgbl%% g}s{sﬁgn of the

variable r egprgnhsplc;ipezhlI@pmem;ﬂc;lanynti@@anantigadbmémg pomgrn\bﬁhpmsmonmmvect ors

artinty 160t BetReE aRes. BOHEHS PRI Sslet® shlokhong SR ol ot compl ex
with very hagbciaﬁu‘mﬁrtomerwlgmo mepures:se ouhewlﬁﬁdlmgmolaayesaﬂusbaMoU&ed to produce

mul tival ent ti,body, c formpolyrrerstogether with J
chain ang sé%&@flﬁray}{%%d%ﬁ@ﬁ? pqpb ﬂ%ﬁ‘&“"t“ﬁe added advantage that it
can be additionally chassliighk e ;hgs:aﬁthﬁvdngén nelnégtbivpedfiBihd nidltigtecifis
expressed on _neutrophils and nong i sm can al so

o’ obt ai ned YRR GSREP R RE T SR S BRRGR BRRP o BeeH HathG CTLA- 4
conpri si ng &agmbadits first b&idxﬂg&@&dxﬁéwyfoﬂmﬂnﬁx\@m/&pIﬁhdlgsee&ldtﬁﬂﬁﬁ on CTLA-4.

One anti body in. such a pr ti.on cant aini bi ndi tes can bind to
two ol ecul \é% {hc A Si°p°f‘§ % FRILPPE: ?SCEP‘HQ‘%SF‘ ep}&°“§é’é‘bﬁ% TeRBRy
possessiiog digf, hamenFcyRl 64 ﬁl@naﬁﬂFc?ﬁecGﬁtBr t’ﬂﬁfbfdrh rﬂfc lﬁﬁﬁgﬁﬁﬁﬁﬁﬁés Etﬁﬁﬁﬁc snal |
clusters toformlarg_e clusters, rm.ng_a_conplex of CTLA-4 (on

the cell surfdpuispaq tc%%{?Fuleﬁa?@aheébedms&ﬁﬁqtofe&lh@# %EF?R $XPIISHAS bi t
reduce or p"eﬁyﬁ&tccﬂ@{e'gvﬁdn@&&f mB&}Sph-EgéseAr po%ﬁfﬂh@ﬂxc(e@x‘(wlgw ded b\ 4-
Thus) sone preparations, of cl onal _anti bodi es _show sim | ar ‘agonismto

t he pol yval éﬁﬁgdﬁ?lbﬁ’é?fﬁ%sm hAb‘édT%%JWﬂ“ spaeifiefec Dispeeifig9ml ent or

pol ycl onal %?E@iﬁamecgfes Bldek h&?;rm:ﬁmt exsegéufg%eﬁ;e eBBctbiSii!land OF

agoni zi ng the LA-4 receptor, thereby su pressing i mrune responses

ot herw ¢ rréstat%@ewtorwwfé%%mw@ alch‘é‘ em&hasv w%wofsbnearexarrm es of
di seases t h@Tmaﬁlep&eskmgeagdmﬁ%b@gde?,mnp&hwaha%tcymoxméymb

preparations of antibodres |nduce altaol nrune di seaSe, transpl ant rejection,
and i nf | anmayteline rergse, ongegertipg Fooperaidearian-~2, t  PCTI US00/ 2335G B. .Uses 1.
Activating inmmune resjpaRags:ifl m@ﬂaﬁgpeaﬁ%oﬁéa@fe@mué inGerifoh BQASGN{pESS

patients with cancer. Blockade of CILA 5 4 by antibodies can enhance the

i mune r espddIEsBecificiy at l§ass oreantigodyi of aeaniedydrrementiharenfanslyding et bodi es

to CTLA2% canrhs raeBiated Pl drh siHyld dHAR0 et S8 Pinay SIN6 Pe R BRMEEHOUS
cells, purified tunmor antigens (including reconbi nan%' proteins, peptides

and car bohy tieatyehain Hieen| o g)y minihildTaganeat thexied>f$u¢trara§h'@caeniglmchm genes

Coeer oo MOy B Mcne a1 QAP FRu N PRen LR oS R BibdBRE o) ""3957
%SPFZméSOE&*':“#é@;‘Sﬁ ‘“3?"2‘;@“”‘“"""‘"*‘2"“ T ”a"%‘t”‘i‘ﬁ“é?‘gi‘“‘?aﬁ’*mﬁ*hmiﬁe
rejection oﬁ"f&’f?o‘?’%seml%té%ﬂ’épﬁea élge?ftﬁ?fﬁrr Eh] T'réc?tsF"(?ﬁ ’F’d’é’gls%‘i‘};}? 3‘33'[ unor s
occurs; 2sn @;{rgarcelcm@ax,tg_@ehgmay\cm,mmthe tunor is slowed by the use of

ant i -CTLA-4 anti bodi gs. .l n. gener LA-4 bl ockade i 5 effectiye agai nst
i munogeni ¢ tunors. %Bﬁrb f“l'@“?y "sarilgcrd%?f%ésd’r%légﬁdﬁ’éélén‘f’l?ﬁ]w for which

vacci nat i on ahisioag, tﬁé”lﬂndmlgwfrwmas@ |nf3t Kladkel 89 urhah imiGABEIbYUING (IgGRrA<hal | enge.
I n hurmans, sone tunmors have been shown to be i nmunogeni ¢ such as nel anonas.

It is anti civprstheerin Hsttery IpGrecerigr trﬁ%rf-ttﬂﬁ@é%fdmm%htwheespncam%w on by

CTLA-4 Dbl ockadgosdie ﬂa%e%gﬁestenwdeaa%tavaﬁtevetvemﬁsn{eﬁmﬂ%e&w& febgtdpost.. 20
CTLA-4 bl ockade is nbst effective when conbined with a vacci nati on

pr ot ocol30 Miseforew pbichamrarelped intaithessi Fsy récoptovaesedsnBayRU(CREA FiesRlt uror s have
been d-eVI Squ@g@?anﬁ%sweﬂﬂe(&%w)smr %)(c)a%ple e l~ec|ycr)«9: ort cagtbe T AR higffflgfﬁ'nﬂﬁs’ ASCO

Educat i onal
FcyRI. The human FeyRlIis a 72 kDa molecule, which shows high affinity for

monomeric IgG (108 to 10°M-1).
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Spring: 60-62; Logothetis, C., 2000, ASCO Educational Book Spring: 300-302;
Khayat, D. 2000, ASCO Educational Book Spring: 414-428; Foon, K. 2000, ASCO
Educat+i onal 25 , Book Spring: 730-738; see also Restifo, N and Sznol, M,
Cancer Vaccipes 61, pp. 3023-3043 in DeVita, V. et al..1BeddN 20031997,
Cancer: PrintP ﬁp’é‘énﬁnd Practice of Oncology. Fifth Editi o®CI/usesse of
these strategies, a vaccine is prepared using autol ogous or aIIogenelc
tunmor cells. These ceiLul ar, VaCCI s have .been sho to be st effective
when the tunor cells %P‘P?%H% a{“&“‘é%@ﬁ%g thesep Has been
shown to be afibaliRQkeddscrivet byii'hﬁg“er erfal oitPCTERD mraﬁs:ewcass/ooosb%d s

vacci nation (Dranoff et al 1993) Proc. F Acad. Scii U.SA. 90 (80:
3539- 43) . Arftatentiip 25441 8ci€a?fé at“éhj’éteﬁémdw %"rFPttPi@ qf FsvRs Fediar Fediflfat e
tunor cell vageiigh lbaﬁnmﬁmﬁ@m b‘itﬂlr@%xt@&ftﬁg{e'cé’ﬁor‘a?dathﬁ@m@ﬁ-%uﬁiﬁg is

experimental tunor nodels such as nmammary carcinoma ( Hurw'tz et
998) supra) nopbllonlendyulpﬂta@g@l&t‘la’ pasiclogicalfevels-of 2G.uBpepifio antivBerRIlantibodiest

and el anoms (o B dnorn My 22(%33)@@%%6%%?%@%%) 247‘2‘ )

t hese i nst ariwbsdomwmdmmgb 3R ds availablestroms thelAmgricam &y GtuneCeliectian, have

ol T vacci ne Ky Aranon il RE AR MAt 2k E PR R 2 B 'S sen

as 1L2, and &Ast obiined b MAdaRK UInE JAnMFBAE, NV § ehthe BEbSdiMeMs, e HEIR
expression and | arge _scal e gene, EXPFESSIO g atterns in various tunors.has

led to tHe defsaptariapibody isshusanized) forgehmo 2} gngibednt 320@ER3)- (MSsenber g, SA (

1999) | muni t¥4qutlon g%jcth}:cteﬁﬂtlgﬁﬁﬁ’thEﬁ§f§)tlbBJi}gﬁ@estcHg&fm@%Ho (Pog3py.i gens are
differentiation antigens expressed in the tunors and in the cell from which

the tunor 10mEREebl15545P6-3Qandd %U%%W% Hmlﬁg’e%b@cbm@mwd@%u gens,

Trp-2. More {{nRpésited hihe nﬁeacaafryweﬁﬁu@cswﬁ&ﬁomavmeﬁh01\9@2 feP@et e
targets of tunpr speC|f T cell'sS found in the host. CILA-4 bl ockade may be

used in conjdesignation HAG2 ﬁchléQﬂ‘Faéélﬁaé?Fsﬁ?n’l‘%%H%t prot ei ns and/ or

peptidesyexpressed i NTge biYaRE s;&é&nﬂéi’tﬁ'ﬁfraﬁpc&@Ekﬁé@aﬁal@@béﬂ?@ﬁ@dﬁﬁéponse to
t hese proteins. These proteins are nornally viewed i mmine 15 system

as sel f ant i gdihedyshdt binde ta hmesndgé recepter; amt, an 50~mbmecﬂm@r FeabCRIM) gen may

el omer es. of P el Heahfbody b AP AN I fochfor ft s B 1 Bbr o ged L " an
cancers and ¢ndoganbys IgA| iThe teerd “fafnisesntast xssmnmedt,o intlyderds g(enqrmdum ong| .
(1994) Sci enge ag(gc 19 fotated s hrofnd: i’b;iﬁel_?s?ﬁﬁtgbx?e i kﬁoﬁ%ﬁ% eg@é’detgﬁrepaﬁ ot ect ed

from i nune a y’various nean unor “anti
" neo- ant Rgengterresipelpsdicet! ransmembrne sefoings diédacuhlé)ld)a JeoRl (@Dim)tsatl ons t hat

| t t | at ed

Lot e! BRI AL e Al AL ARRLS] OSBRNERD deiIrel 2 e
cell tunors. graldledytﬁ Lhmonot\oamon-nffsctmyll populatices. tHeeRp hastreediem hifinity (4 5 wses

I ted P | | Vi Hepati t
e R T R Y Ty
form of tunoeG- (ESMlGM{CSﬂr(Mogem(IM%):@ntrm}dememseﬁwmnnm 1623+440). \iiouh CT LA-4
bl ockade rified. heat rotein P
tissue i ?I§ZI galiﬁﬁlégcéﬁ%%ﬂ“g’ﬂgc%ng etse‘lfj?{’zlﬁ !{)‘;ﬁ‘é? ;145%991' géﬁé?f{é%nf”ﬁiﬁs&@u ns from

the tunor cepdaRidngdide RRIBA HBRM WBidEndddiing hefefteeh edtrivdd byet.p,\Wedriteifod ant i gen
presenting cells for el}5 %%I ng tumor imMmunity (Suot, R & Srivastava, P

(1995) Sci end@Delo/mmuygt 1 88; Tanura, Y. et al.. (1997) Science 278:

117-120. Dendritic celBispediandahaltifRtigomoR0ilegenhPmeaRdhicRyfuedtd s that can
be used to prine, antjgen- speC|f| c.responses. DG s can be produced ex Vvivo

and | oaded wFAmPrisep PisRes spesitisity whith r?fé&t‘?"dee &nIPgeRs? BEsehesllantgen &%or cel |
extract s 3§ Negih& CTi.A-8! TRE bindihd R8s PrvidvR By GinSaft seq?ag&'e%&?c)o uy\lafas may

al so be transduced- by genetic neans to express these 58 1 2093
human monoclonal antibody of the present invention.

An “effector cell specific antibody” as used herein refers to an antibody or

functional antibody fragment that binds the Fc receptor of effector cells. Preferred
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wo om ~~2. ~ PCT/ US00/ 23356 tunor antigens as well. DCs have al so been fused
directly to tunor cells for the purposes of imrunization (Kugler) A et al.
(2000) Nature Medicine 6:332-336). As a nethod of vaccinati Q,QB m

i mruni zati on q?%fo e effectively conbined with CTLA-4 bl ockade t0 acll vate
more potent ant? YUt#dr responses. 5 CTLA-4 bl ockade may al sBCHESHEHE ned
with standard cancer treatnments. CTLA-4 bl ockade may be effectively

conbi ned W th giigsmédver afan tHeGubjed inRftion Vind hEPErebEpidrdNEMSctoricklIIARY B
possi bl e to reduce, the dose of chenotherapeutic reagent adm nistered

(Mokyr, M et which snobbyundhycetosrrays ipemnagiobulizol- 5304) . The scientific
rational e behind the confyparheiss (Y tefnl kéirebtoPlde k@ES tPRAnRERL NG RRRY | S

that cell death, that is 10 a consequence of the cytotoxic action of nost
chenot her apeut ingolyeship dhmeftectos pliase of andgumune respanse eeeppesrd te the|cognitive andor

antigen in 4 he, a0t GoRalk G?ﬁﬂ:rrﬁﬁdn@PesBzﬁsE.}“giécﬁgglé—?tﬁ%rpﬁ{%@ilm{:l}x@@a Ldh&rgp! es

that may result in synergy wth CILA- ough cell de_athfare
radi ation, surueelgid oahanmoidasisin, daplymphores (e-gwBreellsanddicells including99) Pr oc.

Nt | Acad Sci sy o6 (6361, AP EArDnara Lelhabo gl Rt L 2L es

source of tunor’ 15 . antigen i bst. Angl ogehesi Itofs may al so
be conbi ned wi edsincghils, geuophilésrdymaerphorpiciearsallo grapmegdytrganest rellsl asdds t o t unor

cel | death whi 6ofmY EREHol AIDLANL LACHCFIQLNOS tndi ARNRIAS EALALS O

pat hways. CTLA-4"blo ng anti es can als used"in rnatron with
bi speci fi cl@nt fupetiinesAnletfectorael) oan iBducelaptibpdydefendeph palemediatedexdotosixitir essi ng

effectors cell AI%@C t : . ; Q‘IESE 922, 845
and 5, 837, 243)? |s):’)g'§i’lfl-irﬁgﬁtg%ﬁl %%3?%2’?&“%018%}\8565%5 ta ?geé%lg?“ g’epar ate
antigens. For swanpiagesantutropluls; exsioplols) andtlymphoaytes winith gpgmesé FeaR areHer - 2I neu)
Cunor . Thi's 1 alerred ey Fs BAS0 of BE talshll Blentnd BALARUPHRS bRyt or
responses. ThethEimmhhe systemebr Himdisgtorceipthatgessemautigtng yAmeffretomcelicanyalsbhe use

of 25 CTLAy4 l;blga%lo( '°%33%F:§%%’1Vt§4§§fceﬁn&jn%ﬁ° ke delivered directly to

DCs by the’Us i Specl es’which ind to tunor antigen and a
dendritic cell specific Tdelekpressiohaf e patickienFcRomrap efectaradl comomtreguiated ey

surveillance by a | e vari et f hani sws. Many of.t e.nechanj sns ma
e over cone. by bRl dEe K stoBped X BRI perl Bty 81 RERS HOBCARM 6™ O
turrﬁrls and whi Bf\u;ﬁfe@ulhmpaftumwmuﬂ' aé(LFﬂrhﬁsmié ¢ihhrite® eqiTE8ign frickeases Tg]:j ~3
Kehrl, J. et al.. (1986) ,I|. Exp. . 163; . .1037-1050 L-10 (Howard, M
<(&O Garra, A 6%9‘9’2‘% aftmﬁmwlawgﬁeo%&?a&w%hw 'beéﬁég gells againsh KEet Hahne,
M et al..2061986). Science 274: 1363-1365). Antibodies to each of these
entities may be used in 59 1 ﬁé’%‘ifN 2~3 WO O1/ é‘-F4. LZ. 1 PCT/ US00/ 23356
conbi nation with anti- CTLA®RS Y B MEP 30y undpprapie celi o2 sypiegt{gs-» a human or

i mu B 03 uppr 3; S hﬁmaggﬁgﬁmﬁ%dgkﬂ&’dmy i Wcsitiﬁﬂwfge,_ dIRGRABERSneMntitybest . O Ber
anti bodi es [ may be used .to activate . host.i ne responsjiveness can be
Gsed 1 n conbi nARPBHIGREIPTEL Ao CALE L1veaieh 2 PRRSEUT ASTOLRF At BOGNE o
surface of denélidifvesitie)] The WheCdtiiagh by atel d¥prebsinpCdrio0dte:qeksiap hinf@NCTLA-
presentatign. Antj-CD40 antj bodi are aple to su(?ef}%igtggb%]%ffecti vely for T

cel | hel pePdacti FEHyxprstpehuman GhLAgf can inglydafymQe PhARAs-478) , ~ and
?:an bebys?ad i nzgonj gcti Qt;ag%iﬁdih tﬁ’ﬁhﬂaﬁ_ s@jﬂ&ﬂcb@ﬂibgaig_“ﬂdmuxﬂhbrn@hfclaénal(2000)
munobi ol o : -40), Activati ant.i ies t cell . .

costi nul at o% ﬁB‘I:‘lb@é‘G% %fgtﬁgu’a tog, @5’&6‘“{% ﬁﬁbt?‘gf?“,&? e‘é‘f’%ﬁfq in B ARPECifE Ahunol
10 164: 2160- 2HaRispecificiBBleéil o iR inventi6t, irtluding 1O8 /thufied, tigefaidtiunenided
682-685 (1997), and | COS (Hutloff) A et al.. (1999) Nature 397: 262-266)
may al so provi deonpdenal ptibadiesy | evel s of T cell activation.

30 Chimeric mouse-human monoclonal antibodies (i.e., chimeric antibodies)

can be produced by recombinant DNA techniques known in the art. For example, a gene
encoding the Fc constant region of a murine (or other species) monoclonal antibody

molecule is digested with restriction enzymes to remove the region encoding the murine
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Bone marrow transplantation is currently being used to treat a variety of
tunors of hematopoietic origin. Wile graft versus host disease is a
consequence of this 15 treatnent, therapeutic benefit may bq:soy(qmlzmd from
graft vs. tupor SEsponses. CTLA-4 bl ockade can be used to increase the

ef fecti venes® GM e donor engrafted tunor specific T cel IRCT(BO4ZE, B. et
al.. (1999) Jl mmunol 162: 6368-6377). There are al so several experinental
treatment prg | ghgi on of
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vi vo acti vat Emnpean Plateet priwetnel 7¢496nMosriseh &-ad ., Entopbndatent Applichtiorex pect ed

to i ncreage enc d of | ansferred T
cells. 25§b #r’ﬂ ep %f"%’gas@g’t“ ‘%ﬁ’ailA‘%Pé °§f‘°as"€§3 8}0#/3% é@%h’ff‘é’rg Qrsg used to
treat pati enPaerttINIt 4J8a6' 86'h €abillg xpds,dihirdpearpBatént Applivatidrodd5023;Betten(1o8g)ens.

Crin 4 bl ook R2A0HEH; E0a! G ) BAS o SLERT LR Ry BBl s o it 1

vacci nes, t013&3521114361‘&SuthQSﬂhBNASrSéQMﬂS&Mshumhhﬂ@@r@anca&stmm and

hase of nr 10t e (PRl BRSO 4RI0PEE AL PRNRE Gni ) ¥ " 7
(1997) 186(2)5591.83-187) and Lershmanra donovani (Murphy, M e_t al . (1998)
2ppr oach may be. parti cll ST AB TRy SR G BT PO AT R e o [ s
currently notleﬁ“hemhablereg&nmlmnsh)arc)notpatdnlggxwolyeﬁﬁx antiy¥D tohdihg Wit &ruivatens uuN
o ool y oreRRER oS B Y A Cep B R o Bl S A e
(A, B & 0O, aﬂtrbfoﬂmemarovhbﬂmMorﬁ%oar(wsa) Scr»mcamalzonaizehmmya)x (1986)

oar Ui Cul 371 y STEP T a7 ey TRt AR B n b g B Rg R SEERE e 1 v
that pres ent naadléreacmﬂ s@nencgeuhst eqv@ic atl loeparoeflimmuodgldtniin FabatibleaagionsThese

novel epitopes rec ed a ei nti.- n CTLA-4
i ni ot r ot -G8 ¥ ot SRR AU R, AP Biny Seee B e By iR
danpened . bytdlhg@tskmed mtgemdt and; furexngﬂrplé;ﬁla&béobtﬁaateﬁaxaﬁml aandiGRRIMopgeni ¢
viruses causing infections treatable by net hods of the invention include
hepatitis (A‘*‘“t%o bProé‘)‘C‘“&@fbﬁ emy;j Fhegeqombipant RPHy engadipg fhe chimege\angbodsisy- | | |

and CW, 2BPS befrimRal theiéb, b therPSEdINH mr@anAperdpﬁeeéﬁpryésrouseotoﬂ 'SAuipid r uses,
echovirus, rhinovirus, coxsackie virus, cornovirus, respirat orgétreo%ncytr aI

virus, nunps hymanized aptipodiss capsalterativgliuke prpdysed by GBR| sF‘éﬁt‘W‘Pﬁy S Vi rus,

vacci ni a virggps kﬁ'swoﬁesrms) mm@tael ssz-snas, v%ee;lahermvwmcléﬁeé 236505843 Vi I US,
pol i ovi rus, rabj es. virus, irus and arboviral encephalitis virus. 15

Some exanpl egndBeidist HB%H%‘“M@! -AfHA0BAPPNng i nfections treatable by

met hods of the inventiQnoffetDRS of MpAHIUM Rumbid £1685dySha) bdIBALRHE WAt at
nycobacterra staphylococcr streétococcr pneunpnococci, meni ngococci and

Gonococci2 kHeasigirertion of anap-birsan GRR o8 pRly someef tkrdrBRE@aY Perspiasrd with

di phtheri a, 9a\-ARA& CBRs. bﬁrsl dnly nece‘sbe& & RpladeqhSiilihtoer HOEIIRE RENireATHAT aX,
pl ague, | eptospirosis i sease bacteria. 20 Sone exanpl es of

pat hogeni ¢ f Gw@rng@é%lhﬁaaruﬁ?d&eﬂmﬂré° thed’s regepter. An 2nsbeflyren B¢ hympanized Pant i on

i ncl ude Cand'aﬁl)am@ﬁb@'vﬂﬁdl‘ﬁs cdphbie ernepm&agata&aar a P96l SFAIGDBR o4 Kurdan
Crypt ococcus neof or mans | us um gat us, niger,

Micor al es ( Magded y mis8 2 GDR dm’{iegggw@gl)on -hapar Htt‘ﬁP‘i’X( ‘é’é‘l‘f‘éﬁkﬁcﬂbes)Blna%tbQﬂryces
der mat i tigdi g arr@%%éh 8/ %%ehﬁﬁﬁﬁﬂahﬁ@&hﬁbo&&%&t@ ksdRSnielidd, ke @Rd

Hi st opl asha capsu Sone exanpl e enl C parasites causing

i nfections tfé@ﬂhﬂpélcmmr@ ?—1’(&%3% ﬂﬂqﬁ@nuhﬁv@ﬂﬁ é?iS" ﬂgleH@NEﬁPBFrﬁE‘MQC _ _
hi stol yti ca, c@m}vi ﬁlhm&{?ﬂ (§h ARV site-d pﬁs &p., Gardia
| anbi a, Crypt Spor i di um sp. e G S PRI i, P asm) um vi vax,

Babesia mcroti, Trypanosona brucei) Trypanosona cruzi, Leishmania
donovani, Toxoplasma gondi, Ni ppostrongylus brasiliensis. 30 In all of the
above nethods, a CTLA-4 bl ockade can be conbined with other forns of

i mrunot her apy such as cytoki ne treatnentgxe.g. interferons, GwW CSF, GCSF,
IL-2), or bispecific antibody therapy, which provides for enhanced
presentation of tunor antigens (see, e.g., Holliger (1993) Proc. Natl.
Acad. Sci. USA 90: 6444-6448; Poljak (1994) Structure 2:1121-1123). 61



1 6 JUN 2003 WO O1/1-142-1 PCT/US00/ 23356 c. Pronoting beneficial

"aut oi mmune" reactions for the treatnent of disease and therapeutic
intervention. The ability of anti-CTLA-4 antibodies to provokf aﬂﬁ‘awl ify
aut oi nmune reg%ooné;s has been docunented in a nunber of exper Fre

systens (EAE B0 Bri nental Aut oi mmune Encephal onyel i ti s, PR3 nodel
for M5 (Penzn, P. et al. (1996) Jlmunol 157 (4): 1333-1336); diabetes
(Luhder, F. .eées éb'ed 14,%%%%0%@5@2 dig%%mathQJﬁ&beﬂesotg P%r)@eképtt&.?@d'r
responses using tunor ¢ell "an pepetl e’vaccl nes reveal s that "man
anti-tunor rebpanegbbidinGlou&EHugat MopehiclaaeBbagogitesi es (depi gnent ati on

observed in anti CTLA- %ﬁm%éoagﬁﬁug%gﬁg'aggbo%ejs%§§1|Cﬁ155§gﬁi(:bgnﬂoaﬁlcglh§ et

al .. supra; depignmentation vaccl na erw | et al.
( 1999) Proc. bedatshbstiftaiidelSed or dddedrdals®@ithifl B#22cBRT Jhe innentiomrione

prostatitis evoke TRA unor. cel | _vaccin LW 1. ) supra
), nelano p@ﬁﬂpg"’egéﬂﬁlﬁegﬁn{'}?g%s ﬁaé}el?agﬁ a%’r?g a\(}iﬁ? P‘f@%@%ﬁééﬁ%ﬁ“‘ﬁ‘%ﬁumn
clinical trialegionRaskaberimproSébindidg Whtht entighkc InkdV6anizédratibodhiavirgnphasi s
Tunor | nmmunol (1).: 81-4). 15 Therefore, it.is.possible.t i der using
anti - CTLA- 4 bpi?%ﬁaad%n? ﬁc‘gsgi%ﬁqﬁﬁ?‘?é? ﬁ’c?ﬁ‘“{/‘\nm? ﬁa”b‘%“?’?%ﬁ%g“;s?‘es‘@"’%Fcé’%aé?dn%g?ﬁ‘eor der to
devi se vacci nahinencigs hicatedhtzhd @nesfonding poditiong émthe mbuseiantibody. Sedponses

agai nst these sel.f .proteins for disease treatnent. FEor..examle,. Al.zheinmers
i sease | nvol FUSRHEESAERPr R e e i & TR TR aRteig g
deposits 10 t bendinstaites.anhtidoddy inwdsigtoasias addstians beeamydeai deleted oabl e to cl ear

Qnor self pr SUEHHEN g eRmed iR B Sise e br LA R8s e
treatnment of allergy arBisgesifioand mahidpetiffc ridi¢culel efitht diventiomtdan fitrther inflndal | vy,

anti body responses .to vari.us hornpnes may.. Lnduced .by. 1 he use. pf
anti - CTLA- 4 aﬁﬁ*ﬁ‘ﬁmﬁnwﬁflﬁgﬁ pal ‘ﬁlg&%?? g'o%f}&‘r%ebérbc{gnr%sggmgéétyragg%aﬁ & 'ﬁ%%n
hor nones may PTLAS£bintiDg spaificita CEpt thind bin@ing Meaificay tani trgnantiehimdyemans ponse

to hornones and other soluble factqrs.that .are reguired. f.or growt h of
parti cul ar1§t uﬁﬁcg’(ﬁéxp%'?oa%ea @8%%‘?834158%3@5 |g)°oass§1 ftgﬁyeeb r@%@éﬁ‘%‘éﬁl&gﬁ targets.
Anal ogous net kodoxRuctidscnt ietkbs raveasdsale itinaina sspafse aguinst G taget celht Theody
can be used fqQr jnduction of therapeutic autoi ne. I espenNse reat
pati ents. havi ngMaPPARESHIGRS ﬁ??ﬂ?&‘%c&%%f%@dmﬁﬁgg a@@‘?@@ﬁ?ﬁ&%‘ﬁ?? such
as anyl oi d depipaid that b3fds tdctiveh meledS eign a\hritipen orx feseptirsamishrebyyrelts e s

such as TNFa, and IgE. inactiyati l. ne Response Lsorders _caused, by

i Mune res pon§‘€§g%@f‘ge“&eé‘f ?@Ee ?@%ﬁé?@@%@%%&%twﬂggg&&ﬂ%@g ek ?aé ezgéel}j by
fail ure ofypselshtifenl Fhanati-anshcemibs &gtoe portibithesn dindes Fomeeptobar a taigel @ll/ 1-t . 12
P~~U~~~2 agai nst, se

| £, or autol ogous, antigens ar.e called autoi
di seases. Hyperi&fis Nﬁemai*‘ff?%}“?eaﬁg'égﬁ%‘a?{“°£i‘ %S{AF BEIPR c4 g Sr%gﬁtftg oi : lg'd or
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sol ubl e 'ant ! boec)iclar?lgle,ttge Qn%ﬁ?nﬂan%l&@ﬁt?ac?o%\f)%ni%xex %gln l?u%’ X\@yt&gxic T-cell via, e.g., CD2,

CD3, CD8, CD28, CD4, CD40, ICAM-1 or other immune cell molecules that are

25 . involved in an increased immune response against the target cell.

. Bispecific and multispecific molecules of the present invention can be
made using chemical techniques (see, e.g., Kranz (1981) Proc. Natl. Acad. Sci. USA
78:5807), “polydoma” techniques (see, e.g., U.S. Patent 4,474,893), or recombinant DNA
techniques. Bispecific and multispecific molecules of the present invention can also be

30 prepared by conjugating the constituent binding specificities, e.g., the anti-FcR and anti-
human CTLA-4 binding specificities, using methods known in the art and as described
herein. For example, each binding specificity of the b'ispeciﬁc and multispecific molecule
can be generated separately and then conjugated to one another. When the binding

specificities are proteins or peptides, a variety of coupling or cross-linking agents can be
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pronote the expansion and activation of T cells (i. e., where CILA-4
function (e.g., binding to ligand) is inhibited; in this scenario the
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t hese sane anti bodi es produces the opposite effect (where now 6iJUNC2003r ast)
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response) (see, e.g., ICrumel and Allison, 1996, J. Exp. Med 183,
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devel ops a ceﬁ%ﬁ%gpg#gy gtﬁ‘%ﬁ%ﬁ‘?@%@”?ﬁ@%‘@@%ﬂ%ﬁﬁs?‘ %%ﬁglteg’? thllgt S own
anéI ; genfs I e?diirrv@ntidﬂ, .54 bisgetifio d¥éculeltah baililliihge&;airaﬁldlc&ﬂé,gﬂéﬂ aalajlsyngwi ppling
and/ or fatal consequences. Activated.T-cell.s ar elieved to pla .63 WO
011 1t - ot~ CEe BRPSPLG BB AT ST R B TP PSS PR ThAE
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cover of the sEPRERI.S. PatchIimEns,455,080; 20y, Pateui dhieg 4188¢€,17% €0.Sf Patent
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al l ograft or organ. Wen allogeneic cells or organs are transplanted into a
host (i.e., the donor and donee are different individual fromthe sane
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and a neo exp(MasiDrkkAIRE1DET7)| TisRpd, eAntmays:aﬁ&s@@m;eotcmwgsﬁtsmmhe neo
gene under th tran ti,an cont r.o| th | ycerat e ki nase
(pgk) pr oAdt e ‘Z‘%Xa?‘(i#éigl” f1f ﬁanalﬁftPr‘ Qs gfrg)‘g](’%@%“%@}?% %0 65- 74) and
cont ai ni ng t happdstiei] Binchernlt at.i(eds. gsms a7%-506.:41383) ‘halykisf Reagne Ahd FBpey et 10
al.. (1990) Bi ochem cal Genetics, 2 Thi. s .cassette was ghtai ned

fromthe pl asﬁiodpﬁﬁ‘GJOfth‘fJ@ﬁ@P?%’é&JSBPHVS’(?P*’EW%%“%QMéF“ Cancer Breiapy™. | | 65:
| 153-1 | 63) MonSsbi ARtibolie FRECane &I9&E dtien Wad TR EhyS Ballddn a@fal. E(e@ﬁlb;kh ndl I |
fragment and subcloned into Ecoltl/H ndlIl digested pGEM 7Zf (+) t

generate pGEM7 (KJ 1 ). The neo cassette was excised from pGEM 7 (KJl) by
EcoRI/ Sal | digestion, blunt ended and subcloned into the 15 Smal site of
the plasmd pTARI, in the opposite ori ent®tion of the genom ¢ Cmu




sequences. The resulting plasm d was linearized with Not |, and a herpes
sinplex virus thym di ne kinase (tk) cassette was inserted to allow for
enrichment of ES cl ones bearing honol ogous reconbi nants, as described by
Mansour et al.. (1988) Nature 336: 348-352. This cassette q@gustpgef the
codi ng sequenaea/iaf24t he tk gene bracketed by the nouse pgkpci@ssasaaRt er and
pol yadenyl ation site, as described by Tybulewicz et al.. ( 1991 ) Cell 65:
1153-1163. The resulting CVMD targeting vector contains a total of

appr oxi mat el p051®(AdgdernicRaess k%), an Thempe prawdy v/ Tm&*ﬁwﬁﬂmtﬁsﬁmwmc desi gned
to generate e0 expression
cassette in ?h‘@y&‘g‘%ﬁ?{%m el‘&meomyt ﬁe@ ;I}?Ixﬁ ggg? gqi'f1@8£)arget| ng
vector was linearized W|th val, Whl ch cuts W|th| n plasmd 25 sequences,

prior to el edAdEEAMNIY IONS=eneration and anal ysis of tareeted

ES cells. AB-1 ES cel |ﬁeﬁﬁ@{ﬁ&9ﬂowﬁes ﬂ?xam?a'@@tx@il@gxlnéymtld%s corﬁﬂr%ﬂ@on%“ 62:
1073 1085) were grown on mtotically inactive feeder |ayers
(i bid.) e8senembintipned busarmprrsipreiRgtbediesand/ophumpn seqng)amlbpdles (intact
Terat ocarcin §H$H (E. J.
Rober t son) egmﬁdlﬂgﬂa t%ﬁ réﬁﬁ%&rw}la %%ﬁegl fat”r}llggér 8 %I%Dpt argeting
vector was eISe!@F copRAsiioasinchidea mnhm@@ﬂloémbylpteﬂeg mmamr@eg&memmmst y et
al .. (Hasty, I I at ed
celI's were pagthé’ os &14/dtbumah $eiR e M0 gﬁgﬁﬂ%ﬁd‘ § Pdrigf RELIIOPALR O
After 24 houiryentanl & sopocompesitiorsasash of theﬁnt@edzps/@r a@bwdn@hwpmwl AU (5 x
10-7 Wer € ¢
PCT] UShO! 2335%9%%3%{th?ﬁgrﬁﬁég;ﬁg;’%rﬂnm%@?ﬁg\s%%g1“%I’ S s A S
days. Cl ones bWéI?@qﬂlﬂklédpfetﬁﬂkﬁﬁ@ﬂFIP@@GIOHEHWP&?J&A-Mo two portions, and
further expanded. Hal fs of tHhiR G& H&s ggsrl ved from each clone were then
frozen and the ot her half anal yzed 81 honol ogous reconbi nati on between
vector and target sequedsegsregiment yaadinsiedieiprowdesheentimuatidesined espodisut her n
bl ot hybr| di i I §dn‘iIﬁr'§ aird et
al .. (Laug ée% Q&era%c\“@sﬁodfég E%Iﬁ%pw%hgﬁ 881'(19121§§b@ 4&2*: gegbs%delréiol ot e
genomi ¢ DRA wividedidgses may beje msﬁmd Q¥istipe ebeidese may Re pmsormynasl;w;duwdagnent
probe A (Fi gy célsed\spinaiaatfam mile;fgénaéa ofipd SRBAGE shestmegxg &gem ntronic
enhancer and the nmu swtch regi on. Probe cts a 9. ragment
10 fromthe wivaitagequetq @@n@lyteamn@rahcme@@mscn domekeniblanm fareasnod mu | ocus
whi ch has hongl oel (the neo
REdnY: mﬁ%ﬁﬁmﬂ}%‘#dwagﬂ% Qgeg}ﬁ? ﬁ 2&%&&‘%&4@&'@% {9

expressi on cassette contal ns a”Spel 18 an resi st ant
cl ones scr eepbyidslly &oeretaainits syited WW@@Beﬁodthsmmmotbheem%ewb ugije |

band i ndigat i Walclol cl ones
wor e further cgllﬁagistggég\?\%th F %g&gﬁg%g%é%%?ﬂd&ﬂg{amgﬁéjgécol?ﬂy@?tdg verify
that the vecttesrapeuficeffieettindsspeiadanoyduibe teqiirrdphammacenticeleawier.\When hybri di zed
Wi th probe Ag,oibies o :‘HEQBs% pamWohgs &Mﬂeﬁn%xﬁibﬁ%&fta‘%&bw&ﬁdﬁ%l&) BstXI, or
Ecol tt produc % fragnments of ﬁ .3, . b, respectively, wher eas

t he presence dependent @éﬂ@dmmyeaw&t@w@ qfﬁmaéta\teéemmmfdraag&émxcw 7.7, 6.6,
and 14.3 kb, tﬁe‘?a}@@t&téffééltbfbe e@%aw%mlﬁﬁlaﬂe&ﬂ%amrpﬂemof he Spel di gest
showed t he expect , BstXl, 'and EcoRl 20 restriction fragnents

di agnost i% ofcomn@@dmgéwh@ﬂ agtine qempownlsfarthe tregtmens of seasitinity indsdividuatsener at i on
of m ce bearing the }g},g, 8

desi gnat ed nunber 262Lﬁ 27 %sggﬁﬂg%wﬁ}?}é%&g\?\gkﬁn Iﬁts??%uggc(?ﬁ?o C57BLI 6J
bl ast ocyst's aslubﬂesctrquskﬁydm%t@;ﬂc@Bﬂffmtetye h)ﬂdmC(IllCQ@?)SOdﬁm'béqﬂH@f@car ci nonas
and Enbryon god'?hme%kﬁée Sl mfeaalndggn%g,a Joit-tdhuidandeRicBRD Ehd:SRN, e )

Oxf ord: ress n ect ocysts were trdnsferred into

the ut er| of ap@@ﬂp@mégmylﬁtmde@ww@%@éi@t butghtedbydroxyieleene(BPTBsent i ng
a m xtur l&ggj tprg ] émieg gmnawmnah&h Tk s%h%gmggtcn@ats g%gfm astocyst.

The exten ontr'l ution to the chinkera e y "esti mat ed
by the armuntsudfasagmﬁcnd cthatenedidmine tetrazecticiastd (EOT A)r wrbitohdar@dc eadl | i ne, on

t he bl ack C57§05pg cba%%if%ﬁﬂg'ﬂke.a ones
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30 272 and 408 produced only | ow percentage chineras (i.e. |ow percentage
of agouti pignentation) but clone 264 produced hi gh percentage nal e

chi neras. These chineras were bred with C57BL/6J fenal es and agouti

of f spring vver‘g ggnﬁr ated, indicative of gernline transnissi drf cUNt 2083 ES
cel | genome. S@PUMHtNhg for the targeted nu gene was carri eBCHUSOB¥3580ut her n
bl ot analysis of Bgll digested DNA fromtail biopsies (as 67 1 6 JUN 2003
WO O1/1.1.t2~ PCT/ USO0A ri e f. i.s.of ES cell DNA).
Appr oxi mat el y 50% of tt%g%gl(%s% ?ﬁ%fr{,) @ggf%"qég%a&@éSggﬁ%/%?*gfr?P%u&%%%ﬁ’e band of
7.7 kb i n addpreseonintemtiphevhich ray ypesedinracsuivdblellydvatédoformiendiosthe at i ng a
germine transm ssi t dargeted .gene.  An sks af transQenic m ce
for functi ona?%aﬁgg'@%\?g%qm %38§ns & rrlces.cn'f%'e (a3 aiRe “\l}e‘:ﬁe W& the insertion
of the neo casmehdceuticatlp acCapthblédssagmfaahs yadoavkntibeal hgthodsknowatattidsgeme, a

cl one 264 hi/s}ma was bred with a nouse honozygous for the JHD nutation,

whi ch i nacti ?%ce%y chain expression as a result of deletion of the JH
gene segnments (Chen et Axtual ddsdg98)eld ofmhenotive ibgrefidnts Gthg phabBatieutk@p Ut |

of fspring were generated. Serum was obtﬁi ned fromthese ani mal s, at the age

of 1 10 nont hCOXRISHLRSRFARe BcseR reatipn,gan bR Xarigd sa a3 10PbkHn 37 AMquat ofgkt Two of
the four of f spiveiggtsaient whitipisetfettive tasdkicn@tht gddired ek Dekic responettmy Nng of the
four animals by, Southern bl ot anal ysis o} %\IA fromtaﬂiéf{lf bi.opsi es by Bgl |

di gestion and® aF RRUSRhCBMPORHOR: IR RT pqEipigT oD Yithgutbeing texigte tegest i on
aRd hyﬁr i th za;ba}tiem\.mmhe ﬁeléttdﬂrdisdg)t 1&s@DdefbddSupdn Jvaﬁgmbhidﬁb&diirbetidm%t rat ed
that the ani nals which faj 0 express serum | are those.in ich 15 one
all el e of themﬁlig'{}%h‘(?}?&{‘ﬂlﬂ%@t??%g}‘% EEIRORIHONF %ﬁ_ﬂrgsteptdﬁ{enp%e%%p,% lele
It he I(:nrul f mut athk esler, Mt(kz]:e ajﬁ&tgelﬁe@é’og,gﬁufbufeﬁwaddﬁﬁ;&ﬂ&nﬂﬂk@ﬁﬂc@ﬂadﬁi&@&@ﬁbn\!\ﬂkd type
evel s of serumlg. Thes ata, denonstrate.that 't 1. nutation

i nacti vat es e%&r%gﬁr%twndﬁﬂfcﬁénﬁﬂlabM°mm 1‘%‘?‘?‘?@“@# ms/m | H
chai n eno a42éutén?, Giltdr Ad4 AP dundkhadss nADRICMEE DindMmBiA stionIHBIRO x BL6
F1153+/ +J 0.002 Table 1, Level of  serum | det ect ed Bgrﬁﬁlgel SA for mce

carrying bbt hWPAHRIERPResioss empipY oy th 8% fE: %%ﬁ‘ §9msjtions &g althader 0zygous

for the JHD nprickineaidal(histddylof thefpatientbéifl fraapd, LIS fackorES7BL/ 6J) F1 m ce
(+/+), and for B cell deficient mce hom)zgtgoHs fo? t he JHD nut ati on
(JHD/ JHD). Exanpl e 2. &ﬂ@’?‘&‘ﬁf’%"e&?“"ﬁﬂﬂﬁn 1 fases of the ferareundsigidhe o) 2 hunan

'heavy chai n tingasiogesplod&d e pHaahaelticaltsgpoitionss 1€l &vak ein hat fequiddect i on
of the 80 kb jnsgrt of .pH Tayl.or et .. 994, Int. |linmunol., b:

270 501) “and (iHEnsts RhIRHELPErERIE 6E: o dadyrdinceathiicretd WONEE | uci ed as
desgri b/ed:z(bel &Mrecfﬁc&”fect it aéhickelN Riladerih Qﬁdaﬂleﬁai%%o’kc BﬁzréoHﬁeﬁlﬂiiawﬁ}eAn 8. )5 kb
H ndlJI/Sall DNA fra nt, conmrising the.germine man_VH - 18 - 14
gene toget her“\Xh”“{“ﬁ“E& ?t(?ﬂoﬁ'ﬁfgﬁv comB 48 e 1oRsst ?efgﬁ‘?ﬂv‘?}mﬂ’ﬁmgfpe 3
f1 anki ng genotliefapatic ¢ffest eSivasin effbaive dewd gemdralytdaperidk apdii the faeoksesdibEY 2

Promega, WMadi son,. W 0 nerate the pl.asmd p343.7.16. A 7 kp
St £ nal 11 5o ¥ Pisbeiemed R Gttty SoiaT g asort, REamisir aesionesi. 73)

?Fnekt oget heroWumetaaB@rspmiamirﬁﬂtMrdﬁpxkigimf todhe iﬂe@ﬂhienggagﬁ‘dkéiiéal, @t 3 I

anki ng nonj.c .seguence, s cloned into the pBR322 base sm ¢ cl oning
vector | DB 1 PRI ARy gt ofp ersps i coRRTIATS CRLTCAITRISSTeS 6 e SRR 5YE) )t 0
gener at e t he fvqsitiotmprbshibidosedaditinisredsepgatsle at apprapeinte eetvhls eivyptbuttnd , pGP
1k (Seq. ID# 1), s.digested wth oRVB a and |i to a 10 kb
EcoRVBanHI 1O§M‘PP§§WEH{“% 3485 rf?rg‘is-nﬁﬁé‘ lwﬁer{g HORER fg%“%ﬁﬁl%?)

gene toget her jrkitidn @y xiifiebel Mlode, ks prefebableftb adiiniger @G ompkindak a3’

fl anki ng genonm ¢ sequence. The result] plasm d, pll2.2RR 7, was di gested
wi th BanmHl/ SaPharmgsgu qagﬁwawaww(ﬁorfwn?n b

30 Effective doses of the compositions of the present invention, for the
treatment of immune-related conditions and diseases described herein vary depending -
upon many different factors, including means of administration, target site, physiological

‘state of the patient; whether the patient is human or an animal, other medications
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purified BanH /Sall insert of p251 f. -The resulting plasmd, pVx4, was
digested with Xhol and ligated with the 8.5 kb Xhol/Sall insert of

p343.7.16. A clone was obtained 15 with the VHL-18 gene in tgh lU?
orientation as the other two V genes. This clone, de&gnaté E x%ﬁms t hen
di gest ed wi tHORBI**Hand the purified 26 kb insert coinject BEI/Us8EGSher with
the purified 80 kb Notl insert of pHC2 at a 1:1 molar ratio--into the

pronucl ei  of ,gp@ishedd, mwh&r@‘éwk{n@& lzprDﬁN |t E&n&%ﬁ@qr@émaﬁ%sﬁ hed by
Hogan et al.. (B Hogan et al ting the Muse Enbryo, E

Labor at ory MEeaddp be saledigioptimize S#@‘YPgéqfﬁcw d Spring Har bor Labor at ory
Press, Plainview NIA PGl RURRSATR R arki bSO ok ESRRER Hofm M0 BOUIPT | S1 NO

sequences fromboth Vx6 and HC2 were establi'shed fromm ce that devel oped

fromthe inj &t@mghprypdmoremsually 001ie3 me/ke, bSr eshbedy weight. Tonexamplesl, (HCo
12) 150834 aagsagéé%ﬂa@inﬂgﬁ&%dy &m,ﬁg)@gm 1g|hl6lev$1tlw?ﬂl@r fpred with

m ce conprising the CVD nutation described 1n arrpel, t he JI nmut ati on
25 (Chen et aP mgkeodar exemﬂ@yﬁeamzent wEimegntils admigistration(QUCHIBF G2 tWo ansgene

(Fishwild et alisord c k&(—fﬂlm’nB s. M soféiethnds, two Jx}}ff% geesul ting
ppa a

m ce express human ﬁeavy an a I ght ¢ a| n transgeneé In ckground
honozygous f arond¢lenal patibodienwith figterenthindingspscifioitiskary admyipisterad kappa Ilght

Vonoc! onal 30 AT el 4E VA P e B Ry AR I s on

prot ei n dénpringenigdisatedi obmsibedy xsamailmedmmmmmltipln dedabiensydnienalsCD3z et a
genes was Co §Melﬁ'jgd§§1296/sa Cad b c Jdﬁgﬂﬁoht% & B8, mtdrvis r;lg{\%lgoo&?irr lar

a/1.t.12.t 335 s todet ervvlth ng syn &tic
ol i gonucl eot iaglindicateih by msesodegblpediconts prantiegdy te EALAMhi thfmatlf:ltjl Iogeinmey

sequences: | t@in si gnal
ot o i he TSRS Aofebl 10508 ORGP Hoay FiCy R R FU P B8 LI, ©) BT
presumed t r ansdinndomanetindg2e-nde m‘/mhuéniﬁama(ﬁl?b)&, ahtibadyctah be admihisteeedas@D3z et a
fromam acd5 tot r.bo e Wé net .al 1988) Sci ence
239: 101 %102|35‘3m° 8“82‘6[‘% ﬁ‘f‘%ﬁx‘%&% {3%98 e AP aRR i5 T sin a
vector and t [Dosi¥Ans aggie arpdepeiedingy o thed lf-m’ee;f&ieaﬁﬂﬁb ShE patigas Inhen
subcl oned intostge vector :é]eﬁhgq%h ﬁgar]%ﬁ%gtsua %ehdgncogi:r}%gf g.r
TR adaai ol it i Ca e e omuatpy ey

- j0 afit 0 ogdge - Z Was
transfect ed |ggl§) t he ret?ow ral acka {ﬁgﬁlh B_d gt aﬂ}gaﬁ gool
puronycin redi r’éﬁrtat?:ré‘faf‘gaWéiF%"g B 8B 8 & §gdtpent s Prophylactic,C cultured with
t he rr}arl mo T r:Iicﬁ‘éqieuﬂfr;(lihpfdatpl‘iyladﬁ‘v‘,\iﬁqi;zsl17cauio‘h‘f(ECEeltéﬂ'ixé?oyM@dosz@jetlesidniimslayeﬁal anf
co-culture t

147 E{g ected for

resi stance t 6e B’rﬂ}gf%emﬁtngl\g %wg?r}g preg\'\?gftgﬂ? r%’gfel pa§ 1 (Wh‘g U%%8bcl oned by
limting dil uédetm teachehteft thelreboof tissirr Ifves eln¥herapepticegplicationy, a nelatvelyBigiA- 4 by
FACS. A cl one, expr esgl.% [ ghml evlel s_of hgma r(% A@4 b d he gﬁlﬁld surface
was sel ect ed.O8e ATFRYGY TROEANFRYRIS RSP RSHPC PR UpidreRtession e E6%i5ri si ng
t he extracel lisitedticed oneintinatéd, atdprafefablyAudil thia pathant shoavs @arrtiblroroiSieteSy st ens
(Cat. #3 5 L eﬁox)atxonB&Isymgtgrlns o}' gisease Thereafter, the patent can be administered a

prophylactic regime.

Doses for nucleic acids encoding immunogens range from about 10 ng to
1 g, 100 ng to 100 mg, 1 pg to 10 mg, or 30-300 pug DNA per patient. Doses for
infectious viral vectors vary from 10-100, or more, virions per dose.
30 Some human sequence antibodies and human monoclonal antibodies of the
invention can be formulated to ensure proper distribution in vivo. For example, the
blood-brain barrier (BBB) excludes many highly hydrophilic compounds. To ensure that

the therapeutic compounds of the invention cross the BBB (if desired), they can be
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20 CTLA-4 fragnent was prepared by proteolytic cleavage of the CTLA-4
fusion protein at a Factor Xa protease cleavage site |ocated after the
C-termnus of the CITLA-4 extracellular domain. Fusion protein was treated
with Factor Xa at a ratio of 50:1 of fusion protein to FactérJih 208nd the
CTLA-4 fragn¥ROi&8+i sol ated by passage over protein G Septavusse2asd Mbno Q
HPLC. Fractions were tested for the presence of 25 human CTLA-4 di ner were
by SDS- PAGE and binding to cells expressing nouse BY npl ecul es
(Lt knB7. 1: nﬁs@eﬁ@k{w Frapls B linosemagse Fopmehpds PTnamACRATSAIPESQRIINASE one
expression veet org. PafRasialsny g1 f; 5aGkisa8%and8369,890 | Rl 1R0&nidl Alay E6iHpridioae PBS
buffer. Transgenic mce Two dlffetent strains of nmiCe were used to generate
CTLA- 4 r eact PRABOTSANGiBiS Bthish are sleetysbtiransportsd intp apecificrelis-er orgenthyus +;
(HCo7) 11952 "'éri'h"&hce(t%@t%h %g%é'l'{vti")) Sed R, 3F VaRhatié @YD) Ciik, PRRdtol.
(HCol 2) 15087+/ ++; géCoS 9272+/ ++). Each_ of these strains are honozygous for
di srupti ohs 89:68Ne Expaplgeinecingampjsies mgude fanppr bintn iSap g U Yhateshai n ( JKD)
| oci . Both stugs s RIS & AP HhBRoddIURRAARPAL.| {1088) BEQakR BibAhs 9gRe
(KCoS)) with individual an{rprfal S %i t her 76 VO b&/ 1-) .11 é%ﬁgé&g%
PCT/ US00/ 233C8mirei 153 88B); stibedierd® g dtiaemagrer phd995) BB Lert BER140TME t wo
strains di ff ehyaldh LNQ1YSTRRMERYALAR ChebiofBR39N80LSRE b eiR ©

f the HCo7 of tHe HCo 12

hem zygous or honbzygous for either | transgene. The
CVD nut at i ontdcepterdBeiseasetiala BR98) 4m. Jotamsinl el 283:13Me differeatsaediesof which may
(HCol 2) 15087 .ty i i { D J: en et al..
1993, E %f&ﬂi‘%%eg%lgg%ggﬁ%%@ Kiggé)% Ség%l%%"g‘ﬁ%":{%&ﬁé ‘gﬁn.&ql]g%,
Nat ur e Bi ot etieirstleyp12Q(Schair @l) (1894 J Brod remoRi9: 300 Qe Seeanlse K derinanbmd i n
U.S. Patent Npy Dmilildheft G904 rpuRer 0. $adie) 1 HHAHLAIND: Fihl(eﬂg‘slﬂd)za“ on
Transgenic mce were tnitidlly immunized i.p. with 1 - Xx“10" cells in
PBS, 10 or wimmunomethogp4d(p. dpserpe methads, 81¢ tharencatiqcamponstls of ta inventianrase
conplete Fre ' lin hibdsBinds: i UVRHRI i osted every
216 4 weoke s muliedin bhdDints i U BEd Gbalffich BB CARTS O

pr ot ocol 1# or t@eetios BoiintInsomPmiepds, Hhefthasipeutic eamueands e psomss and i . v. on
days -3 and qéivbtcabydRitk BY:{IBH @l sitd QRERAiS the MimdHok thickflon. ﬁ%fcg&gaah le

antigen (fusion profein of fusion pfotein and extracellular agnent). Sone
ani mal s al so shapldkecluid tathe exsdnd thapragy ayrmeability existsg Hyshould besitabdeengierithe f usi ons
resul ting in CHA afil IRRAEbANBLerR b j 0.0t ai ned
frommce i mcréar%hz&éléoggl a \fgl?? Jgfg)c/ét% dl.gf erent prc?{‘%goéa?%%gg?u [ na&gal I's
only, sol ubl ectintof eeroerainjsmsgneh asdiapterigndfingit | ons fol | owed by sol ubl e
antigen gpven i.v. pri 1,08 I @8 &80 ; e fused to
nmouse nyg oma cells (I%é%%gglg{(%fgﬂwgggﬁfs& 52%%&&%%]% (ilg@l(ﬁ#lgggr,@%m/ 0- Agl 4,
ATCC C1ZI . 13émipistpedtogpatantisusicons amestablithed dispashia ap ameunt swffgientant i bodi es,
A Laboratory bt Fhothes SR bIBFmER 0P fvels@ BOARLALY, 1R B See, E HhoRild iY

Har bor New Yor ;Ul?(_lglrlllnett g’tﬁﬁg{:..gml%_o, vﬁ/pnglgl onlalt ',&ntc?bpéi les, §gllris: omas: A
New Di prensi omiachenBralineagiessa Fopprapipdacsic applications, the phavspdeutiog) compgsifigns, are

rert zenber 0 _adelfifheerl (RANAGPRNE o RIoP Hh k30 2 DIk Sh dednloute SO jent 3 Sel ect ed
Met hods In Cellular | nol ogy, “ed. shel I and Shiigi, . 35/7-372.

Fr eeman, 28an delenniahibitor preggnt develpgmgnt afitherdisease; s Hﬁp}qmaaggwcmmml Mol ecul ar

Bi ol ogy, ed. \issh By omMish 68 L e iBNiESS,, O | ando,
R U e A

FL). Cells were cultured in ' (G bco
21985- 023), Spsophylepsinallpabicrtivedaset] Hosreg deprodapen Bg dispagebeingisatedoths) , and 5%

P388d1 (ATCCsIgjét’@.%?zc,qR@ﬁéWrit?%ﬁﬂegﬁr?‘) 'cgs Fg@@for%, ahf th%yfﬂggﬁaﬁ%g{:npwﬁéo@&ded to

the mediumduring initial gro sel’ection. Hy eening To
i dentify hybroweofsinsaistrabon sejectedmSpedify@llik.dp traatmenti df buicss 2 “EelagAitiohlht es

- hunel preed i oBe R SN Ab kBl St bl A palftpn sbBBON o g
anti body (Jackstdeast shoun%RessdeastebbiB/OBE008) urdrieatdd suhjents. The BBy oPh at es
wer e washed agd bl G ckdbed9R o8 el HEida BT aTHRERoER ekl eBilcrhve irBSA

efficacy in human tumors. Alternatively, this property of a composition can be evaluated

by examining the ability of the compound to inhibit by conventional assays in vitro. A
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Fifty ul cell culture supernatant was added followed by a 1- 2 hour

i ncubation. Plates were washed and then i ncubated for one hour wth 100

ul /wel | -goat anti-Kappa |ight 5 chain conjugated to al kali ne phosphat ase or
hor ser adi sh peroxi dase (Sigma #A-3813, or #A-7164). Pl ates ‘Z&?d
three tines | weBHifameen bet ween each step. An anal ogous ass@yumm;;s\«sed to
identify hybridomas that secrete human anti bodi es reactl ve W th human
CTLA-4. This a sa Wa ‘%ﬁntl cal excepk that the EL | at es were coated
with reconbina tgally qffretive Pt o rfherpRspiic ppmpONELER AEGTEISE RIRE A2k Eh armm

anti body. 10 Cbmemgeamenaftatecgpmpiommggﬁmal anti bodi es Seventy two
hybri domas that were shown by SA tqQ_secrete human | gG kaﬁ-\%t,hbl nding to

human CTLA-4 were subcl Jﬁ‘@dom??ﬂ‘!%?SE%‘U%WE}?“]FH%‘%%“‘%%E?%% g tested to

determine if tp&nsRARLE IR IMHERObRMINES dn@adiabn e \{'chqﬂr&nﬂer‘%WB@ﬁﬁh&&uSel I's,
and if the antibodies_inhibit soluble CILA-4 from bi ndi ng to cell

expressi ng B7. bififesed salineisolugian, edhangh H?]M%ldf%9xﬂ¥8%\/gb'§/?r8hﬁ’i°wlenqﬂy%é§%r e

i nhi bi tion) 501gigpolyith&ehe AfycERa1Y B BRL) HAH AiktabIaSixuns WRade dpdhdrh
Lt knB7.1 cell slgﬂr: b g é%lllrggoyrcrbl nant EE?.A—4 fUaSI onxprot ei n. I\/ngrf g?@%nel

fl uor escence e hemmtaéf% forienmpleybyruse f coptingsuel 95 leqithin, pymaintenangg of
inhibition of aahikd ;%nETé-Ae‘in 'ﬁ{e%m dis‘aer‘éi%h L $RE %Fﬁﬂfﬂ&mﬁ? thmdy &es, it

chai el fl uorescence (MCF knmB7.1 cel |l's st/al ned rreconbi nant’  human
CTLA-4 20 fusi afrpr?fprebleMmlwsls@feméuaaﬁmﬁe@ruemm sb%aﬁsmiu@cq?plsrsw@r%orm

super nat anfyg %@@mr&m@@m&ﬁﬁ enlbhRGk umoﬁmsgnmd 'Lﬁﬁ%kﬁﬁ WhdoGflioh Br | Ower
MCF val ues. BNI 3.1 (Cat.#34580D, Pharm ngen, San was ‘used as a

posi tive cont r 8ic inggiade Wé‘F‘B‘Fﬁeﬂaﬂ B broalabeud By "wluéwxsn @vmnmcswoamm ng.

Appr oxi mat el y 4%1{«: Whick Bﬁaﬁ)ﬁbﬁr}gﬁﬁaﬁ)r BPRGA, afushifind ﬂe&lsbeafafemr ElhtifcTLA- 4 25
bi nding to the I'i gand.” Antibodies fromclones 10D1. 3 12, and 11ES8,

were then assayed by Bl A¥bgndhe gtiye gerapoupd ISGBM%FWCS%@E%SC@QF%E?‘@WF ne

bi ndi ng ki net i ggmpdhd infa ysgoﬁaﬁyeam;n{we%d fol 1€ %ithf RlehHifdént bf @QMENt  was
coupled to the Cl\% sensor chip RU. Binding was nmeasured by addi ng

ant i body at15com§§whb&tthbﬁpscamero 25 0 5, 1, 2.5 and 30 5 ug/nl at a flow
rate of 5 ull mn. The binding curves were flt to a Langnuir bindi ng nodel
usi ng Bl Aeval uati on sof tgyar e RoBteaePAGMARstradipsal a, Sweden). Anti bodi es were

purified by protein-A Sepharose. chromat.ogra Det er mi ned on, gnd off rates
are shown in Table 2: 3’?’”“13%“{?9)!\?027(98@1 %1‘“’“‘1%‘ alsoiserybe psipistersd g 1

bri domaka |/ Mskgmbih@isa tﬂd‘%oﬂl c3thbined Odth QikPAped. fiar eﬁBﬁﬁle Jmi:@a]nnamb@4x10
11E84. 3x101. 8x102x1Q Tab].e AKI netics °?f bi ndi ng &éman I g

anti bodi es to FEEHREFASH ‘“ﬁ*PE‘ FARNFAB Lrefyds & gormpes ‘°§8F @éese% F%ﬂ° dffhut i ons
of 10 di f f @pentat 1BANGHR ahfCurkEHARant@R biheldbiBdnticHl Arefap y,mumlrmaionmﬁmﬁﬂdl es

(3Ad4) 9A5) 2E2, 2E7, 4B 4E10, 11E8% g %1 5.were adeged to
mcrotiter wells coated WCF%EB&?"H%GJM ‘n%ﬂ 3 % 5t UiAgsIopmRgia o 2
hour incubati onaoatilagphmmy&taﬁaa dncﬁﬂitif@fgdyaglﬂiﬁﬁisdt@ﬁc add é;mnaanpﬁng\@gdms?dnda
concentration of q(alllhau% Eﬂl @ n‘gl es. i ncubat g 0 .m nut es
washed, and bodtfd! Bahysipleaitally & ’\RP?‘ CATHE 3R BE pHbledey, /‘%tf”r"é?ﬂ”&w din
conj ugat e. The jdtiabrhgdula®3EbcatDeSlzPpReritdral, spmal or epidermal administration (e.g., by
25 injection or infusion). Depending on the route of administration, the active compound,
i.e., antibody, bispecific and multispecific molecule, may be coated in a material to
protect the compound from the action of acids and other natural conditions that may
inactivate the compound.
A “pharmaceutically acceptable salt” refers to a salt that retains the desired
30 biological activity of the parent compound and does not impart any undesired
toxicological effects (See, e.g., Berge, S.M.,, et al.. (1977) J. Pharm. Sci. 66:1-19).
Examples of such salts include acid addition salts and base addition salts. Acid addition

salts include those derived from nontoxic inorganic acids, such as hydrochloric, nitric,

51



Figu re 3. Antibody 11 E8 binding was bl ocked by itself and 7 of the other
human 10 anti bodi es. However, binding was not bl ocked by anti bodi es 3A4 or
9A5. Reci procal binding experinments showed that 11 E8 bi ndi nq didn bl ock
either 3A4 or. 9A5 binding to CTLA-4. DNA seguence RNA was ext r Pl om
appr oxi mat el YWQYH2H0o5 cel|'s of each subcloned 15 hybri donBCTHEIN/233560e and
used to synthesize cDNA using reagents and protocols from I nvitrogen

(M cro- Fast Tragk,and, &, RydbBromfchyardibdid PhoSthorodNshatid k0081 A Wdh " 0gen,
Car | sbad, CA)}?%IE-EJUan’ i m‘rur_i(%l obul i A heavy ;"ﬁﬁ%g’p?pa i ght AL J’\?n_f?l‘se’{},i on
fragment s wereoniars orepmieiadids spebRrsipliphagc prono-ot dicarbaxdicasids,phemydgehstitgediol | a,
CA), degener | RFoky @IkEndiACarGARR dipIARnR bRl

resul ting chﬁlgaggg%ggfﬁé%s&%ere. c oneija:?nt 0 a?ﬁg, .p%R- Bl ugy?\gg%%url%g%

(I nvitrogen, ®«iislasdthet likeABasgradditipesalie inglvde thoesf derived from elkalintetagh mietadsl. The
prelimnary s [ oot 4o : 1 i r i doma
1001 3 ar e shg oy Rkl $HU A Calulnd AR, AR Hoponl ' o

| i ght chai n forggnieamings, shehtas NS dibengPethglengdiaming Wamethyiglugemime5 t hr ough

FLoue 5. 12 ol lad it o e Ry BT R ? O

Chal nHUMADCDRI SEQ | D N& GDR2SEG b3hé\iDeCBHRBBHE)oh Ean be administered by a variety of

NO Li ght 10D1RA U PWL3 i ¥ SSSEL A25GASSRAT
30001 COSPWT 35 AR RE A Lt ALt et ORI HE e S PR £ PR LYy v ADS
VKG32 TGN\ BPF D8 A &tiraid mebBES Y44 VE-t B MIoGBHNICkiY BES viESBTBVE:CRETDYAIrERSYEnf f | 28V
WYDGSNKYYADSVKG34 AP e 4. i tih Sequences
to Express Tn%%én&%u&wé%gggégﬂ%?’gg% aesé cf)ﬁozlrcggﬁlggé foﬁl%{ﬂgﬁ%né mg‘% n|ggens
predom nant | yinsflants, ¢lanslrimad padies) anéwicdernsapsiated delyetysysttmsl Biod¢gnalablex heavy
and |ight chaj; i i r 7l ' qﬁ hi s
reason, the a%B%%T?%@H&%?%%n%%ggl\?mstc?’h%ﬂé%%yg&g%%g%r&e 1 amgﬁdgg’bet ween

i ndi vi dual anpéljpgigkiadic atidzoellagsgmivweboasterss indepobyflacDRrid. MBey metheds<CoRthe
sequences,are_r S [ - [ g i on it is
possi bl e tl g eE%?%%g&rdef?%@of?%g%%g}n??E%Sﬁﬁ%g%?' %%’ S?ﬁ?t?ﬁngyé'ﬁ%@%?rggé flee‘?eof
speci fi ¢ nat uDatg Delbegulystemg ] RnRboiowinesl., Marced Bskkeandne.filyeve Yorke 3878n vect ors

t hat include se s fr he ' t I curr.i.ng anti body
rafted onto TICaRGIbE ol ACRBARY ikl S oREbbbog, T
]gifferenL properties (Jhnaelmirémer_alcpmpd@ﬂ@ftﬂdéhmﬁorﬂtm(z;rﬁiﬁgeﬂ%@f. Such ' ud
ramewor k sequences_can. t i 0 VA abases t include
gernmine anti Bcgwnsg'%thoen’ge% §§‘c‘°e°§§§$ﬁié§°e“mgh§?§4“l°ﬁ’é‘ se&ugrﬁlc(?eas W Tt%r Yifer from
mat ur e an2dbodymgpené withopmaterisd tdprecnbits indvdiyation| Fongdamplecthe dempomg netyel y
assenbl ed vari| L ch. o1 el i nhg B cell
csserdl ed val LeplapSena, « WNENA0Sh BRI Mo PUde bl DB p1 00 © o2l
of a high aff dildny Rhuoowdaticplly apeptabdd dibieatnincludelsaliae andwtjuvoud baffemuc| eot i des
because of SOrs@{xﬁio%s.”ﬂ%p%%n?c@ﬁﬂclu‘&@%% - -oiﬁﬂ%t&%@'&ﬁﬁl&i{aﬂ?e}s@eﬁ a0t

di stributed evenly across the variable region. For exanple, somatic

nut ati ons ar e coefeatidnablippsarmnds (Sepjerer al.. {1984 dYenrvminenati h2l). portion of .

4 “Fur thePhore. many scarTRanERl RERSAR il sl Mol RIS 7RO
bi ndi ng pr opeldisberjsiom‘andhterileqmwﬂd:r@ﬂy1hel%atempm:aaequeas=pmt_i¢ltoﬁstc_rihdnjectebiessar y
to obtain th? selnEilnrs%r 1S rsﬁgnqbﬁg%?et&fsu%n I'R%d'igén(alﬁlg ts %?hﬁg&géleu{i&gl?'éagk. to
recreate an i Rtact reconbr nant ant! body having-bi hdi Ag propertres simlar
to those of t kebsancayiisialowart thb adyExepeinfe@F/ak ai50@h0SE85al incdmdr agenMar ch 12,

1999, which i smcrc}r%)a bole Wity e ga{v%tcggpo%dju%e thereof in the pharmaceutical compositions

30 ofthe invention is contemplated. Supplementary active compounds can also be
incorporated into the compositions.
Therapeutic compositions typically must be sterile, substantially isotonic,
and stable under the conditions of manufacture and storage. The composition can be

formulated as a solution, microemulsion, liposome, or other ordered structure suitable to
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WAll~t2.t 1 6 JUN 2003 PCT/ US00/ 2335G reference for all purposes).
Partial heavy and |ight chain sequence spanning the CDR regions is
typical'ly sufficient for this purpose. The partial sequence is used to

det er ni ne whi g}aogﬁr%%l ne variabl e and joining gene segnents! BoltN Pt ed to
the reconbi ned-a dy variable genes. The gernline sequeREEFUWYBHEN used
to fill in mssing portions of 5 the variable region. Heavy and |i ght

chain. | eaderp; ?ﬁeugwﬁ&namnclrﬁ@aﬁ%r@mwgsoweﬁwc&pe@fo%ﬁaiuﬂnc&mu@ not
contribute to he properties of the final anti his reason it is

not necessar yfor gxample, W?ée’c‘iﬁ‘?aﬂélsﬁfd)‘ﬂi (Rpexsepin, gwéerpéa@eylermw@h @ad fignid
expr essi on C\?\Poﬁ%édﬂﬁ&ﬁhgegﬁl AP hOYRS! 229 s iéexﬂﬁﬁﬁes ﬁér%e%% Cgﬁx‘i"&f&'?:ﬁt‘?s can

be conbi ned nt i ¢ oligonucleotides by ligation or

anpl i ficati onbe mlam@mdt fovexaymplet bicthe psei afe cg@mgémlbﬁgll@lthmgbme Daintdmence

synt hesi zeg a onbi ned
by PCR arrp?il f;ét;:tg% ?eghxr%pécﬁ%;%zg lgﬁﬁe%ﬁ%ﬁ?g{g% rsél%t et’ic '\%gtr()ra eé}rhggllﬁon cl one.

This process hmagy eases, Hiivprafinbletapelvdsisetoniaggats, fingxammn segars, pelyalsotols of
particular regfki [ i of C The
nucl eoti de se%’hcér?g;é{g&g%& sé‘?f}‘i’} g}i\g&&?&cﬁlt %gﬁﬁet rm nsct:l%}ll P%%%‘ﬁ%fn&g&??

hybri donmas ar ef the ayectabletosipgnitions cm/l@rhrambt gushst mdﬂdlsg/mtthmqn@osmon an

ol i gonucl eot i t ical amno acid
codi ng capaci ?%s&gts&gaﬁgs %%p&?"e‘%ﬂ ﬁ?gcg“ géssi{/“rftaﬁ ﬂ{ieavy and kappa
| i ght chailf sequences oﬁmldmiebt‘slblefsolgmrtswenhfanfamamdt&ﬂqma;islgiﬂm ackivee ways:

o1 { gonuc cot  Gregia AL Flbh ARG atibrigils SRl e bPE LorhiBiuin of
initiation 20umrdcdmtsamemcnat;dmtmp,asecﬂu'agd;&lwg bvetet(b@akn micrefilgatiqgnkoz ak,
1991, J. Biol Gc%}ﬁg)h g%ggsmrqsga?e re gmco%‘ijatln'é“tﬁ%cur%&%‘g?rhoaﬁﬁ:eeé?eq{lepeer ed

upstream of the tronintiation sites avy and
light chain vartiebthat ecntpirsradasic tispeoyion mredierd andthe meguirethethar dngredgranfiomg

¥ de 25
gggmg(r)lt !snguc hh{ %ngﬁ’ ﬁir ea gltc\%sgﬁ?ﬁagﬁgggwhgg ?or?%pr%p%gtlgrggil' sﬁg{ ‘l?st r6and
sequence occu ﬂnjwabmgmnmer#‘eqeu@lqﬁ“dpgfmpmtloph@ 4ne, geeze_

di I d
e assenblc | ORLSDRFLEARn FiFg d By BEENNERA Ring M PHLORRARIRSRALZY The

desired sequedesired ﬁmi&nbfrorg opreviously stauk- fateeedégwbméldrebﬁmrqp@mios that span

segnents of 1 : t | ates 30
togproduce PC%QIQWAE%& cat :lsg(r?]:[a'aﬂﬁ Ste}_ 1@%%%@&&&&%0 eot |%ﬁts ypically,
a singl e \2dr i akinaple, éya prefenied gobmi@mem,ta tHeraprutic eerhpositien bf th& inventmmean b¢ 0 t wo
pool s which abgnRERALALM ¥naliRickdiBadiciRRAIA R LN, vagmegggc&%{ Bea

pr oducts. Thede over appl ng produ are then conbi'ne
to formthe cdmelgetlbS.\RatenbiidseS,Bey163n3,383.85a,352,3%, ééﬁﬁé1§b #.981, §8Q,o i ncl ude

| i h 2003
om 25 tPPCT R IBAPETEk A% sl BN oflplab ah NG, Ebi igfcthrdedt 2705, 1O
kappa |ight climientiondncledre Uhgdatent Ne 44876A% vduehdisdinsesap lmnhnhblmnncl'ohe PCR
anpl i fi catjson; %&&?@ﬁﬁﬁ%&ﬁg RtScdidnte aC@aausgéq]Aeé 08, 5 91?% b, ’htsﬁ wbe

expressi on"vector ¢ uct’s e reconstruct ed heavy and I ght”c

vari abl e regi oﬂschadmlqswmh@mmm@xoqurwdmhr@mrmgpnm@ﬂuoqghahsska:,|Lb$1
initiation, CHRhATS. 4"@9'2.%' whith s ANSh i Glon ﬂ?ds}’oﬂg)ﬁ[ﬂﬁ It deRlerin
transcription termnation, 'sequences to form expres vector onstructs.
The heavy and qugiatlorm‘lammcexmﬁtsmuan,IéSnBatml'ﬂlOs4 84h224cwhidndiselests ent 0 a

Cr anst oot ed | ARG BN 1 AR0h Bpahcld GREREAIEEen B RERTLES Vel

expr essi ng3thotNv. d/4a9,h9s, whahlalse]ssnsdxsoéxmnculsug dehvwﬁmqnuhavmnmdfl-mambeessi on

vectors for human €74 ; ] ct ed
so that PCR aﬁﬂﬁp#rgﬁlts‘(/%ﬁae%geﬁa tggfﬁ{%plggqvﬂ-hl?d@ﬁ%%% seq edrglg‘tée; coul d
be used to recgstahr Mahy ctheqzhet imphanydeliaerg systei, andmodulesiare lgpewas. These

pl asm ds can be used to express conpletely human, or chineric 1gdk or

| g&Ak antibodies. Simlar plasm ds can be constructed for expression of

ot her 15 heavy chain isotypes, or for expression of antibodies conprising

| ambda |ight chains. The kappa |light chain plasm d, pCK7-96 (SEQ I D NO: 40),
i ncl udes the kappa constant region and pojyadenyl ation site, such that
kappa sequences anplified with 5 priners that include Hindlll sites
upstream of the initiator nethionine can be digested with HndlIl and Bbsl,
and cloned into pCK7-96 digested with H ndlIl and Bbsl to




20 reconstruct a conplete light chain coding sequence together with a

pol yadenyl ation site. This cassette can be isolated as a H ndl 11/ Notl
fragnent and ligated to transcription pronoter sequences to create a
functional ninjgene for transfection into cells. The gammal ASavyN B n

pl asni d, pCG?-%% 'S#d >D No: 41), includes the human gammal E6HYSMAS356 egi on
and pol yadenyl ation site, such that ganma sequences 25 anplified with 5'
prinmers that include H pdlll_si tﬁ upstream of the initiator nethionine can
be digested with Hindl 1" and™Ag¥fRUBLG ¢l oned into pCG7-96 digested with

H ndl I and Agel to recPesrshe thedapatic Quipositiong dtimlatibescof yheqhesein invediiciy

sequence together, with a | yadenyl gtion site.. This cassette can b

i sol ated as a‘ﬁ?‘f%mqsf §éﬁagpeff %ﬁ%e%ﬁﬁatﬂﬂ‘cfli(ﬁﬁﬁgﬂgg&icﬁafﬂﬁéﬁwrﬁ’ﬁbﬁc‘:b’iormt er
Sﬁquences t(r)] Gagladlandlof pliliaitér@l(l;hﬁhﬁdi@nﬁii&ﬁ”Hlefmﬁnmdtﬁﬁ§é@%h\w]ﬂiei&ﬂjiEbpﬁr@seﬁ@ﬁ| S.
The gamma4 heavy .chain asmd, pGAAHE ((SEQ )D NO:42), includes the human
ganmm4 const ar\'ﬂx‘ilb SRgf m%@@%@éﬁ%a&‘%ﬁ’dﬁ“ methods in e ag b phareaduences
anmplified w t The ampiirit BE k&ivi iddredidAE Whidk carl B Holnbindl Wweth aRgier Raktffo t he
initiator nethionine can be digested with Hindlll and Agel, and cloned into

PGAHE di gest ed™GUER HPHIE APs2eRI00m Yoy dergnding upor the subjechbgingtregtad, angdhe

PCT/ US0012335§ah@fihr hedd cfuamsdisttabén, e Qb of addidiBdtedi@@WhichlRad ke codi ng
sequence together with a pol yadenyl ation site, Thi's cassette can be

i sol ated as a SPiMRApd withaGpiriet pg@:ﬂ%pﬂprgﬂ&episggleéi&s%g formogeaeallpbs Bt pronot er

sequences 10 GiRAAf thefdaRPbiiBAAMhIGH fo@RBEa fHefaphitRREEAC Gedally)b@ of8hd S- A
nunber of different pronoters (including but not limted CIVM ubi quitin,

to
SRal pha, and BWRHSGRYiCAY: BEmMoEoIEed fog Bepr GUPe fent (eRoHSHR-pivg Pefeely and
li ght chai n gejfeive fipred?etd MInCatlole0. V Séiicerit 16 SHINP0 Jek cerdtNoFInPARM 1 febbrtbad,
CA), can be cleaved with Hndlll and either Notl, Xhol, or EcoRI, for
ligation with '@PRHE0 P& Mappa, ganmal, or gamma4d cassettes descri bed
above, to form expressi PHmBEbEAY of tHelpadsediGneRfiod@hidh bRGhitapld forpgfact ed into
manmal i an cells. Exanple 5, 10D. 1 Binding to CTLA-4 A 10D1 Binding to
purified ridcogmiasitataRaanineriopessapes, (RGNS Creamp8elsoPastss i P HBT ERBB NI nant
human CTLA-4 vggnubtenllcdiaiihg soth b&HEE aSira RAGTInRS iPR%De APStopHiAAS atish
(Figure 9 and Figure 10), Mcrotiter |S plates coated, wi purified CTLA-4
wer e i ncubat edoTRsAr arpisherdBRteTa atmigHTaton BRmPeRPnE AEhIsdRPEIYhed wi th
goat anti - hungRcrhddGodab, shrays, ititMerd, paktdsOcredrkidtidfs, BROsBhab@aSFatchbhgnddat a
denonstrate dose-dependent bi ndi ng of 10D1 that is_well fit to a
4-par amet er  cUpRAAntse JihF BHEHCICORPRBE 1oy bF BH¥ed;wader plage copfliorsyih fraxi ral
bi ndi ng at2ol5 phgfiikedtRhllyestkgptdviecatiiedin vt iaRPpresupddtives) brkerd, o%?g%eﬂaﬁtscr LA-4.
Sat uration of bindi ngleas .observed at 20 approximately 0.1 ug . B. 10D.1
Bi ndi ng to CTL'MioP BRHPeEQUtFdon t he pl asma menbrane of T-cells In order to

dermonstrate binding of FhdPnrhses fol BXRINRESEMN" AN tdifkiesaBartReangne of
T-cells, the results in Figure 10 froma flqQw cytonetri ¢ assay are_ 25

shown. The fl diFRMRRthalminseLon oy thansgters! apd topipaladministiatign.iisualiyd¥ct ed t o
express high ligxelon, £fd ilims withefr1thilHes isthakashs G8eahsdildy, HuelRzet a cells).

Varying concentrations of fluoresceinated 1, QD 1 QD 1-FITC) were

) ) 1 ) -
i ncubat ed %4 t Hntatkesal, IfRgaPsulremfraorbiigh dntragprdiag dutsadenpal dnfransgioastience was

determ ned by ¢idn@yichaal, @S ulaneoudSubcRBuIN infrairien BUsibEApselaChilbadhchnb@D1 bound
to CTLA4-expressing cells in a dose-de.penden%_ ggnner 30 that was well fit

to a 4- par anat'8rasedalaenidal @g tastemaldpedivapep D.is -.999). The hal f

naxi mal binding wa_s.18 £90f suifiBR -aqSedlis il HoBiquaBss cAffdtOVIach Bhy Be Ug/ Nt .
10D 1 did not bind to any LA4-negative cell ljines tested, including
SKBR- 3, BT474 @eywim the phermaceutiop] gorpgsjtionsef thegnysation selide water, ethanol,

30 polyols (such as glycerol, propylene glycol, polyethylene glycol, and the like), and
suitable mixtures thereof, vegetable oils, such as olive oil, and injectable organic esters,
such as ethyl oleate. Proper fluidity can be maintained, for example, by the use of.coating
materials, such as lecithin, by the maintenance of the required particle size in the case of

dispersions, and by the use of surfactants.
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PCT/ US00/ 233SG breast epithelial tunors and L540 Hodgkin's tunor cells, nor
did it bind to cells expressing marine CTLA-4. These data indicate the
specificity of 10D1 for human CTLA. However, 1 CD 1 was shoyg tgn
cross-react with macaque CTLA-4 (see below). C. Cross-reactivity o%mal oDl
with Normal HutPY#*3tues In this study) a fluoresceinated PETHSHN23e t est
article (10D1-FI TC) was used to eval uate binding. The objective of the
study was to eval uate p%@&tc'o@#]os%&%%ak%?s%tcla%%ihxdﬁt JcsgéR?:ﬁ Sl plSehd s,
cryosections of normal hunan ssues. unanti Cl pa%ne crosps-reactl’\/lty was
observed. The wtttinyagsats, coulsfiitgagents and dispedsnpagens.t Prevéntion-ofipulesame obr ug 10
Adm ni stration’s_Cood. tar t ] L GLE i.ons R Part
58). The human™ti 8% aglsbiaiﬁg{yanle%g 60@’3’%"’? af@gﬁ @nﬁﬁ%ﬁ%r%&,g Wera"'aéééﬁggt ed |ist
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. When antibodies to CTLA-4 are administered together with another agent,

30 the two can be administered in either order or simultaneously. The methods can be used
to treat any kind of cancer including melanoma, colon cancer, prostate cancer, and renal

cancer.
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In addition to linking to latex microspheres or other insoluble particles, the
antibodies can be cross-linked to each other or genetically engineered to form multimers.
Cross-linking can be by direct chemical linkage, or by indirect linkage such as an
10  antibody-biotin-avidin complex. Cross-linking can be covalent, where chemical linking
groups are employed, or non-covalent, where protein-protein or other protein-ligand
interactions are employed. Genetic engineering approaches for linking include, e.g., the
re-expression of the variable regions of high-affinity IgG antibodies in IgM expression
vectors or any protein moiety (e.g., polylysine, and the like). Converting a high affinity
15 IgG antibody to an IgM antibody can create a decavalent complex with very high avidity.
IgA, expression vectors may also be used to produce multivalent antibody complexes.
IgA; can form polymers together with J chain and secretory component. IgA; may have
the added advantage that it can be additionally crosslinked by the IgA receptor CD89,
which is expressed on neutrophils, macrophages, and monocytes.
20 Agonism can also be obtained using some preparations of polyclonal
antibodies to CTLA-4 comprising antibodies to at least two non-overlapping epitopes on
CTLA-4. One antibody in such a preparation containing two binding sites can bind to
two molecules of CTLA-4 to form a small cluster. A second antibody possessing
different binding sites can then link (aggregate) these small clusters to form large clusters,
25  thereby forming a complex of CTLA-4 (on the cell surface) that can transduce a signal to
the T cell to inhibit, reduce or prevent activation of the T-cell bearing (expressing)
CTLA-4. Thus, some preparations of polyclonal antibodies show similar agonism to the
polyvalent preparations described above.
Therefore, polyvalent or polyclonal preparations of anti CTLA-4 antibodies are
30  useful for agonizing the CTLA-4 receptor, thereby suppressing immune responses
otherwise mediated by T cells bearing the CTLA-4 receptor. Some examples of diseases
that can be treated using such polyvalent or polyclonal preparations of antibodies induce

autoimmune disease, transplant rejection, and inflammation.
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cancerous cells, purified tumor antigens (including recombinant proteins, peptides, and
carbohydrate molecules), cells, and cells transfected with genes encoding immune
stimulating cytokines and cell surface antigens such as B7 (see, e.g., Hurwitz, A. et al.
10 (1998) Proc. Natl. Acad. Sci U.S.A.. 95, 10067-10071).

In murine experimental systems, implantation of some tumors followed by
the administration of anti-CTLA-4 antibodies can result in the rejection of tumors. In
some cases tumor rejection of established tumors occurs; in other cases the growth of the
tumor is slowed by the use of anti-CTLA-4 antibodies. In general CTLA-4 blockade is

15  effective against immunogenic tumors. Operationally this is defined as those tumors for
which vaccination using the tumor itself can lead to immunity to tumor challenge. In
humans, some tumors have been shown to be immunogenic such as melanomas. It is
anticipated that by raising the threshold of T cell activation by CTLA-4 blockade, we
may expect to activate tumor responses in the host.

20 CTLA-4 blockade is most effective when combined with a vaccination
protocol. Many experimental strategies for vaccination against tumors have been devised
(see Rosenberg, S., 2000, Development of Cancer Vaccines, ASCO Educational Book
Spring: 60-62; Logothetis, C., 2000, ASCO Educational Book Spring: 300-302; Khayat,
D. 2000, ASCO Educational Book Spring: 414-428; Foon, K. 2000, ASCO Educational

25 = Book Spring: 730-738; see also Restifo, N. and Sznol, M., Cancer Vaccines, Ch. 61, pp.
3023-3043 in DeVita, V. et al.. (eds.), 1997, Cancer: Principles and Practice of Oncology.

Fifth Edition). In one of these strategies, a vaccine is prepared using autologous or
allogeneic tumor cells. These cellular vaccines have been shown to be most effective
when the tumor cells are transduced to express GM-CSF. GM-CSF has been shown to be
30 apotent activator of antigen presentation for tumor vaccination (Dranoff et al. (1993)
Proc. Natl. Acad. Sci U.S.A. 90 (80: 3539-43).
Anti-CTLA-4 blockade together with the use of GMCSF-modified tumor
cell vaccines has been shown to be effective in a number of experimental tumor models

such as mammary carcinoma (Hurwitz et al.. (1998) supra), primary prostate cancer
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abl in the Philadelphia chromosome), or idiotype from B cell tumors. Other tumor

vaccines may include the proteins from viruses implicated in human cancers such a
Human Papilloma Viruses (HPV), Hepatitis Viruses (HBV and HCV) and Kaposi’s

25  Herpes Sarcoma Virus (KHSV). Another form of tumor specific antigen which may be
used in conjunction with CTLA-4 blockade is purified heat shock proteins (HSP) isolated
from the tumor tissue itself. These heat shock proteins contain fragments of proteins
from the tumor cells and these HSPs are highly efficient at delivery to antigen presenting
cells for eliciting tumor immunity (Suot, R & Srivastava, P (1995) Science 269: 1585-

30 1588; Tamura, Y. et al.. (1997) Science 278: 117-120.

Dendritic cells (DC) are potent antigen presenting cells that can be used to
prime antigen-specific responses. DC’s can be produced ex vivo and loaded with various
protein and peptide antigens as well as tumor cell extracts (Nestle, F. et al.. (1998) Nature
Medicine 4: 328-332). DCs may also be transduced by genetic means to express these
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bolus i.v. dosgeslfsg}?{ai%%&ﬂf (g%‘éﬁﬂ%‘s%nwggf{p?ﬁfﬁhout si gni fi cant
clinical) inmmunotoxicol Ie amalmSSYQ%i&Kmﬂmﬂytaéabatmﬂm@rmls thtat inXOIVe exr i mat e
t oxi col ogy stu %}Pén!é vivo, a
primate toxi colq%gg}ghsvtgﬂ Q»)(p 81;80 ggﬁgé%%ﬁﬂ?&ﬁ%&g%ﬁ%&g Fmgr%r{hgsc

dose toxick@y sellsdyto mlm momr tomhﬁlsnisﬁccaﬂﬂbduspgms tenri(Qresnters &. &: a

det e ne. the R e ap PP P e A (T TS phPaR v BEFiSbiRe PO 0 ce and
schedul e conpatdspineesitp irHectipys agerss B1gh a3 EMEM (rembbelow). Exrvivd astivationy the egr essi on
e o P RS B ARG DG be SIS, nde HETRA Enly BATD) OUS
nonkeys (Macac ascicilaris) were trea hree 1 ntravenous bol us
doses of 3.0 ng¢tkgymf@l€)aiopbhelﬂa§!§f%@di“ceﬂs and 7 to evaluate safety and
T-cell acthyation in these agi i mls were observed for any

adver se reggtl ons, weight | ogswglﬁ(r’lus 3%}mr bidity and nortality up to 14
days post adni nistrati oftber mqti@d$ pfithe ingertion agavsedhtodeeppatitnte that havebget  dose

the ani mal s we e I
i ndi vidually.. E&%@%??ﬁ%ﬁ%&“@r@?%ﬁﬁgt gng %re%r e eac ﬁ&gfgst%&g%g?bef ore
necropsy for exdmissedtaboye, aftibddymediatgb@QTL A4 Wlockadeehn 1B vesdpians sir enar

ampl o5 (o dot Eopng st Bt net W IIRNE T RS R Babb @B 0o

by ELI SA. 30 toxins, and self-antigens. CTLA-4 blockade has been shown to be effective in the acute

phase of infections of Nippostrongylus brasiliensis (McCoy, K. et al.. (1997) 186(2);
183-187) and Leishmania donovani (Murphy, M. et al. (1998) J. Immunol. 161:4153-
4160). Examples of pathogens for which this therapeutic approach may be particularly

useful, include pathogens for which there is currently no effective vaccine, or pathogens
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The aninmals tolerated three doses of antibody 10D 1 wi thout any clinical
synptons during the treatnent course. The wei ght of these aninmals did not
change 30 significantly. No gross findings were docunented on 47

organs/ti ssues exam ned at necropsy for either animal. 85481y J8 2003 WO
Ol/1.12-1 PCW&SDN12331 G H st opat hol ogy studi es were perfopgpgs@hiRedfiel d

| aboratories, Redfield, AR ,The results fromthese studies indicated that
mul tiple doses of MAb 10D1 did not produce acute toxicity in any of the
organs and ti §gudichsearintiees! VMHFW&%FH@PF@“BJH‘QW@W% ese dngludadupr esence

of signifi Can%\rslr{%\’f_?ﬁ%ec( MH—IIR’OH%a%st ?A wueﬂlz%D%’ %p dx@‘eiahEIaMrﬁsna of

bot h nonkeys ee Pl"asma IeveI s”’0 térm ned by a
conpetition adeishmariia, W‘@Wﬂi@?@%l&%sfwgdcfﬂkw eapeginesar CThAN BeckaldFLA- 4

T-cells. Tabl gg%am dose0. 0
/m lasma0.0 WIFUI%RJ] %ées%)ﬁﬁ sdyié@fhﬁ);\gaggﬁ&%’h%wﬁéﬁ {cgag maDay 7,
pre-3 dose§3. @ltered mmmweethas edurdezod ithelnfpctiong O Theserhovehenitap®. §e tesbgrizedmm 10
Eval uati on of I

Si ani 11 cant _aferiol gyt HRr kbl A3 aRARRRHAF HREbI0bERFa Bonk §@he
course of st ungPQIESHI}UYS@Otl@)anMdMOICg&B’P sighals theough (T Ldeht ed with ICD~I
(for 1gMassay) or 10D sma
sanpl es from vari ous tiérr%nll:eg)%' n%%s é&ého@%x?&@?%@#@s%ln?%hg&% tablglb nd anti - |
0Dl anti bodi emetiedsofibe awemion wiclude diepdtisis (ArB,ior CYMeges mﬁusl(gg, WZVsﬂsh’Hfl c

al kal i ne 0S dj. es r have
devel opedql@y %ﬁf\;’ ?%%‘sﬁ%ﬁ%&‘&ﬁw ﬁgwf 'ﬁ'?%krs lar éag% Llp‘? {Aﬁuﬁn%ﬁ/lp% iy ‘Evivé'ﬁies’

ant 5i bodi es app'wwx,ohlhwes arexsetidpeidushyoraevyrud.4 eslbhaﬁmnthamnm,lmzenps are

very low. The g&?PK nti-1 OD
1 anti body reggrgggéetgwa te%lg}fg g%%és %{1 L"Eﬁ ntl %g vg&%{‘%husdﬁ’fgg? gu 3
denonstrat e t Wakgue Neuaperitdrmsavitis nmwscdlemenugwoaoungmabnecams Khvinis@dd

response agai g the course of this study. |mmunotoxicol ogy
was investi ga?gécfvwefnfl%%@g%%t ric analysis of |ynphocyte popul ati ons

during thdScourse of th%ormthehypleﬂ'h@aldmphobmeaaselbmgtlsfeemmrcﬁe@lab)cl uded

CD3 as a mar k%«}ll&oﬂ% f" tﬂg ﬂ’nk/ 108?1{ a&?argg?ar n@?ettﬁaiﬁ%&%y?ﬁbﬁtca%%l B-cells. T

)

25 cells, were Rer subdiVi for ession el per’ T-cel |

mar ker) and Clwzp(t)dg/ctogttzwnegtoa"oocrepmeumnk@m)z measngeebdci &gl congcoedithilabsielm mar ker s
CD25, CD29, Al c tions or
expr essi on of acf I (/apljlg %eual\g?rga%mé}é QQ %‘Spgﬂgae%dsngr%s g‘%“”’fﬁﬁw%“ﬁ zed in

Tabl e 8 bel owtet88:s, botulBmanshrat PRigne) 1@?£¢-1pzrps1t,zﬂd9ﬂﬁd5ld&§&éb%§& Table 8. Fl ow
cytonetri anal si s of |_at.i . Ti g} A nke

#)2/Pt e-1" ?os e%:)III)B = 61, $w2%9@¥1%§9£%@%§%é1%%§%@ %@M’E}éﬁﬁ@}% =
50%CD4 = 59, Y%@bEhods am@mmm i8R Candida kedliednsShrasef, UDPOa,trPIUXDER.)= <

L O OBl W B ST e e

520CD25 51, YCIBidia, BBOIISS), Sdoredinsdhankii, Emscesyernwmmmrmywm pre-3'
dOSe/ aCD3 = o %CDB = 59%CD4 =
51. %CD6 = 39W%6§@%9§q%%§'8%3%ﬂw p’c%f%)zc/ %n%CDBQ = 1, %LA-DR =

49€D69 = 125%-ILA- = 2[CBomelese@plgs of ;@nhdmgar asit¢s|OATFIBE mf@QOW@C by 209CD4 =

49, %CD8 = 44% 0 349069
51, OBLA DR = THEBB0tE oo SRl R an b ez HANAR b Rk

anal yzed fres th\blynMaywh@yo@m v Giandindam i, Ty ptopoRlivinaipe Paelngaysiis barimphocyt e
reagents. %:D?P g;ltqu addi ti onal
T-cell markers Ian acti \%?éa%ﬁ}??r%?%ers a%}%gg,?&yg?yggg%gg %—glgll tive cells.
These dat a i ndietsatrenit Haovani] Faxgplesmiogmdi, Mppmtpngﬂmbtd&é@snot have a

significanf, effect on I el l vaft i

mar kers. g%o 10D1 pri rnal'ltglé1 pg’)%l;;lg% J)Jc ”Qaﬁwé&} ?gf% 4%10 bgﬁ‘%@“}‘g"ﬁ ih

cynonol gus nonkiey $orfnk ofmnmebtherapy shchws) cytelond wMemm nmtuﬁenolasl GM-CSF,
GCSF, IL-2), or bispecific antibody therapy, which provides for enhanced presentation of
tumor antigens (see, e.g., Holliger (1993) Proc. Natl. Acad. Sci. USA 90:6444-6448,;

Poljak (1994) Structure 2:1121-1123).
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10 non-naYve and weighing 2.4 to 3.8 kg at the outset of the study, were
assigned to treatnent groups as shown in Tahle 9 below Table 9 G oup
No. Nunber of Mal esl Femal esDose Level m I kgDose Vol. m|kgDose Sol ution
Conc. mm '12]030.65.02212102. 05.0 Each aninal received a dpgejyN 203man
antr CTLA4 (3vagi/mizsconcentration) by intravenous injecti opcfnus@/zasss

"sl ow push™ bol us injection) every three 15 days for one week (i. ., on
Days |, 4 and 7). Detailed clini o,bservatl were conducted at | east
twice daily ("cageside obsefvatibrP@wofing hege 'é‘”?ﬁﬂt‘?}ﬂ’dﬁ“”r?nﬁ?“é'gps @fé’?ﬁ nati on

was per for rredtr@ﬂnﬁaakrcﬁfuaswdndnhwpemnhtteve%txuﬂly and on Day 12. Body weights
wer e nmeasured weekly (pIr and and opht hal noscopi c
t

y ,
exam nation was conduc tyeﬂflm%ﬂDﬁ'ér‘sm‘é‘P?%?StPBr%VH‘ée‘g’lleHV’ U8hd on Day 12.

Bl ood 20 sanpif§imbiibe ﬁ‘ééﬁéﬂd@stﬂa@ﬂe&fdo&ﬁﬁdixm&@Eﬂiuﬁﬁdfr)éfeﬁ@ﬂﬁk@tﬁp@&eﬁg@m
coagul ati on par anmet ers were collected fromall animls_prestudy and on Day

14.  Addi t ional Expsrimerial Aypimuping Engephplamyeliis qogpumpemgnst for M Estrim Pgh gl
differential r{@%femmaz 158 6@813&3%&6%&&@5@&&% ®deddll Q998 supra: 1§chij
20E133 WD 01114 PCT/ US00/ 23356 t'0 dosi ng on each dosing day (Days 1,
4, and 7). UrinAectign ahfmmitumgr respoRsesaisine timas sel andoeplides agtinasirpisals Byt many nage

from speci al | %tﬂeﬁbge%neé%owﬁu@areacttvrtmg@&eb eRfAHoPEbsERYd ﬁa?mBl ood
sanples were al so collected prior to each dose ys 1, 4 and 7) and prior

to terninati oRTL{odyt GM- CSBFHOQH}CFI&E mEiaPRa Bsvas Shge b asupya; rdeeramee&atwnhese
i ncl uded pal ¥ir52Qhedifidd ikt {GYeBwROWE LRLT ALHSP HR MAIMRSRKEN Y 5SS s:

determ nation of the presence of antibodies to the test article, and flow
cytonetry analf82r2987)a autoAmHRS RIosRtE e&hﬁﬁhﬁ?%éa@otrmeayellmcmms (GHraw Ai e, a

conpl ete gr osgzob@@&ﬁagymmmwu@éﬁdgem&ﬁat@ﬁgﬁmnrags ebéeereatmmaand a
standard conplete set of tjssues was collected fromeach ani mal and

processed f or cliveshirialet(Rasenbrye. SAypnd Whits: BESIRG) J fromuenathes Eawpbesis Tumor

adm ni strati op,pfrohtor@y and)i - CTLA4 at dose levels of 3 ng/kg and 10 ny/ kg
given every three days for ‘a total of three doses was very well tolerated
by cynormléus nonkeys. ThEefaze. jdf Bossibledp porisiday usinggny- QS‘?‘LAE%%iOéMdy"fromthe
cagesi de obsegyainQsswRRhrRY sl GRbteiRX AGraR td &H%%e v%&ﬁaaﬁ@n shiceeik & on body

wei ght) ocul ar_exam nation findi'ngs, clinical pathology paranmeters, gross
necropsy fi ndrifgisntiossgarteimmyas FRERAnSesragting digee SeiiPraspins érﬁérseﬁy treafpenty esul t s
of the anal ysg§ QimpieSAlzRdihbSs h%c&gﬂﬁﬁ%ﬁﬂ%ﬁp%ﬂa{é S EIMRRATR AR e Déﬁde%
trough | evel s neasured in sanpl es obtained prior to dosing on ys 4 and 7,
and prior to meglidmisposinindhgbrainy antihadrstnonsed oginst epilaifieane 2Ex jdear theseo t he

test artisgje. g.%seg wer e approxi mately 84
and 240 I?%/ nfng)lor t%gs“%gcg aﬂegg%%?{}ﬁﬁgg@gﬁgr)gm respectively. A
potential for accunul atQthe sef protrinsimeaytalsq N%qdésmg#eﬁuehrﬁwgglfonthe every
three-day dosy, 3&13&%?91% An@am&h%pevesfoezme%atmm i Ghiogpce

bet ween the Da and trou ., nheans condentratlions on
Day 7 were appaspotisesde ¥anoup mqi@ﬂassmm herindusedby the psedf antgrE T4 agiibody.om t he
hi gh resi dual ch
were simlar e&YﬁEﬁtBa‘i@nQ@%/ ééonﬁ&q lﬁag{?r grrlt%gs ltg? yantr Efﬂ%@ r‘%ﬁ |hon
agai nst tR& tb%uwaérzms@n@oaaysme@t@dnms andootledr S@lh@eﬁcr@rstmwe matiredifer (one

fromGoup 1 ﬂrég\; %hﬁrméuraemn%r%ay 2o bd Bnlili&ed erﬂsgrlbﬁ%emahtn e&ﬁear ed

that the antibo response m ght have affected t cl earance of e test
article fromcircul ati (ﬁtlalogpw@?qdéﬁ%@qsi?l@beéﬂh?vysf?fs}h%ﬁselofHﬁh@@#ﬁe“ subset s
revealed a no RS hlinh®igh oftiSaptd P dbi SeDRt s 1
and Day 14, mﬁ?‘ﬁ? c%ﬁ’rel ated wrathl a?r mé&qa{se %)ntn{%?gégél §o§|t | s,

and a respect hednghaonapepriaty aGDeuELen pfmhetrrsdéala;tegemst(@a@apylzldmpwts The
per cent aggoof ; hikHe ﬁz@gr@m@ﬁ% biftadsldhas PRtegOARTAL S v | nereased

over the urse 0 condi ste revi ous findings
that anti 2. Inactivating Immune Responses

Disorders caused by immune responses are called hypersensitivity

“diéseasé. Diseases caused by failure of self-tolerance and subsequent immune responses
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CTLA4 anti bodi es can enhance antigen-specific T-cells. 88 1 6 JUN 2003 WO
A/1~.t2.t PCT/US00/233i6 In conclusion, apart fromthe m nor changes in
circul ating | ynphocyte subpopul ations, the highest dose level tested in

this study (i ee doses of 10 ng/ kg given at three-da | s} was
an absol ute ‘3’80%/1“‘@5 dose |l evel in cynonol gus nonkeys. &fﬁ?@ﬁ%
Phase | human clinical trial of MAb 10Dl in prostate cancer f MDXCTLA4- 011
and nel anoma égﬁﬁ)ﬁdl%f BitplopdnX Ghtigvhs Gl chﬂcd&lﬁto@ﬁﬁﬂnd di%kesSHyﬁL’x‘seﬁiltmty

anti - cyt ot oxi (& R%\%B cyt ergsSsoct at eg c[amt anti - CTLA- nonpcl onal
ANt boty 1 DRI A o oA & SRV FORPe SEUE (HEEA SIEeTY

hor none- refraeﬁdhraynﬁé;@sésate cancer. Treatnent is a single 10 dose of MAb
10D 1 that is adm nistered rayeno, ion, at a dosage of
3.0 ny/Kg. The objecti vé@ ‘B‘ﬁ{‘] ‘H\iﬁ ‘igﬁ‘# X%P@ Ggg 3Yg bpep shown to

adm ni strasi oproadotdiie ei@dalnoﬁaxm&vauemapeeufsl(ce et CTBAY ﬁdﬁ’dnbﬁ)(b gji. to
establlshasafetylag blll%%dprofllefor in these at|ents and,

1
iii. to deter RingHEt St E“ﬁ??ﬁﬂtp%a‘ﬁ‘lm%ﬁ)”i?)mi@ﬂftsa §TLAsbss the

devel opnment  offyRtibSincteddhiBe ma&saemcgecsa:w&\mib@mes roBucRslghe bpRitd Efecst Uy
will attenpt to identify prellmnaré evi dence of e flcacy he stud |s a

mul ti center, &yasie ROWcin cantpagy the antibodies,ne actifg2s aganisigf GILdr to Suppress

ects. The st UGMmeRNfekSdnse)eel QX KMRBRESid AGEREN9IEI. Exprzsd o83 2533-2540)
Post -i nfusi on, and Fol |l ow-up (see Table 10Q befow) 20 Table 10

PhaseScr edfll nffgsthe REGOESS] °ﬁfna§ivawrlwsaw%ﬁ g5/Lresgpnges, such as those that are

[ 301451601902%&31468;2&5@6%!&@&5@#3@'&@ Yrekd gétQntigen which is specific for these
Om nm nm nm nm nm nhr shrshr 7142% 8.Patients wth histologic diagnosis of

prinmary adenodsieds (iEARESR ard{er MHGaptigen complgxas) Byt e admimisialedith s ¢

car ci nona of tpb@vaem%ﬂﬁef@fltmpamgmmg@y] deprivation and at | east one
system ¢ non-hornonal mani pul ati g are_ being screened for participation in

this study. Subjects nust hdve p 'Hb%"@e% %% neasurabl e di sease, progressive

PSA, PSA 25 >5 ng/nl, tRShAEhEsO8fcserd thillotiequddick BB IANAEEIn Widr ogen
suppression, life expect ancy >12 week and Kar nof sky Perfor mance St at us z

60% Subj ect s aGHERMYERSH Fuidead mésxaéwpﬁztaha@ﬂcvuewoaﬁesw b apgraswlosptey and
di agnostic lW%gdnegytesarlﬂﬂmnﬁmn%ﬁﬂ?bhmui‘Menheg&mktqgmﬁala,vmmtpmﬁf&mk and
and

i mmune function assessnents ave vital, signs noni tor ed. Monthly
t el ephone i nt MBS0 AR undesiragipeensequences ip inflgnmejery diepsderetichiano/ 2335G used

to collect andniggREese sHatiQaARitisOsbuPihdascheingtpfusidfy RbGRit@TERlIShaveRg! Udi Ng
aut oi nunune adver se ev ts aflg"&j\}}al sease pr%gresm until six nonths

after treame HF’PO"F"SN“(’ deprie JPmBYPTp el deins M@ﬁrww&dé@@%ﬁm@w to
progression) aidod uaea&emrae@@m@go(cﬁmauzet:ﬁes pﬂfetabma,tedsalagﬂcﬁm leukocytes
progressive)are noni aored Pl as n tions of I\/ﬁg CD 1 are bei ng
assessed i mmedfeiPdycpd bt xpresy ‘bnm’ﬂrz[ﬁf ?’SF@C‘“ hieflls prrfage mgdse ﬁ?ﬂ’%"d
i nf usi on. receptors, which serve to attach the phagocytes to target endothelial cells. Inﬂammatory
l responses can be reduced or eliminated by treatment with the therapeutic agents of the
25  present invention. For example, polyvalent preparations of antibodies against CTLA-4
block activation of activated T-cells, thereby preventing these cells from releasing
molecules required for activation of phagocytic cell types
b. Autoimmune Diseases
A further situation in which immune suppression is desirable is in
30 treatment of autoimmune diseases such as insulin-dependent diabetes mellitus, multiple
sclerosis, stiff man syndrome, rheumatoid arthritis, myasthenia gravis and lupus
erythematosus. In these diseases, the body develops a cellular and/or humoral immune
response against one of its own antigens leading to destruction of that antigen, and

potentially crippling and/or fatal consequences. Activated T-cells are believed to play a

63



Data from four prostate cancer subjects that have been treated are shown in
Table 11. No adverse events have been recorded. For all of the subj ects
treated, MAb 10D 1 appears to be well tolerated. 10 Because of the

i nportance of nonitoring the imune status of patients in thé YN 2Mand t he
speci fic goalwWopruweHi tori ng generalized effects on T cell ect/uswbisan by
anti-CTLA-4 ant,jbody, the entry criteria in this study included mni ni num

| evels of CD4 and CD8 T cells of z 500/ nl and Z 500/ ml respectively.
However, it WRXOTIBSdR Meay anipimuyne diseasps urkps ch@z,eﬁqga}e"m AHEOIMYEY t hat

prostate Cam‘ﬂc&@aﬂewédh x&nﬁis&ﬁhg b&@meyth&é%éuﬁe' Hl\geﬂé of tHeGhlenflSHRE" S

al though CD4 and CD8 T s are clearly present patients were
initially rej le@b’éscpcbwm 0(5?5 celife %@v@}'e'rhﬁ RYtoantigew of afremt thatsoh agaigst The

appar ent 1 edygeth die Giblmf@iHiSaRisa1ed eaad%ﬁ‘illt geunent ed

observation in prostate cancer pati ent at nay ave r | 'evance in
treat ment $ i ropoturientdy wah,cmshqrﬁmﬁtqndtqmmunvﬁuvmwepa@ntehttbxs ngahgequent to

these ODSer VaLicaRge cah B iflbdito B Rah ol Brce: QITRPUEH: LBpAG 1S\t pat ] ent s

havi ng CD4 count o ective n or der
to eval uat e vthethobviading mesmdaﬁor cmtiofed VAU GDPPISSEPTI Teki €., Piotlesd efatdl, e

non-specific \I’C)Cﬁﬂblgfil' tion, peripheral blood | ynphocytes tomthe
prostate cancer j ec re anal yzed by flow cytonetry for each of the

followi ng markers: CD4, CD8 CDXnaftOferdys H6Dissast HLA- DR. Bl ood sanpl es
were takepy at time po Wr@],{a%?use foPfile ﬁEeEa‘jagudc’L Irﬁglaﬁhé gr seﬁlpméérgi%ﬁl Jifant change

in the frequency of any o hese mar serv urin e course of
t he treat mentmédiatipgdie ipinunhespmssinaelgediafigeit vstshy lmst”shstemdﬁ&rﬂn)hus far. An

exanpl e of t . ency of
i e, coRSVHEAR R Pty el MidaceBal B sl SO bl SINETCY
prior to, durarqgansmdmj@yélqmtc rt:@?lh#&bhﬂtbis:mt‘aamnnhsdmtEbmnmcompﬁtﬂﬁ t he

subj ect s. c-lf_;hgglﬁr Swat ti ﬁﬁﬁer eﬁthél%s Mé%g é\’lxgc Po%eggl&gfla SRSk ark

non- speci f| C |va analysis of T
cell actiiati ﬁmumartaxgmsaﬂdnnqyrhyslesttoaed:émﬁhwbyse@f §Vtﬂbéfmdlmspmre3¢rms my/ Kg

o 1001 90 0 Sl bt A B LR Ay e AN

| nf usi on2. 60. B2ddw tvirsPlasidtich( bBdesVisdverelG VD34 diSo dehlteppOedid bERT dMsidlas713190
70 50. 1300 248§l iat SodiVid by "td Hherdie B fibaldof peiidg JFO- 50 5308
| nf usi on(2) 520&4@owm1t1@semo 1rm1t8acmmn§gcéo£4%ﬂl¢ﬁknoci’tgz BtI;ecr)ebl\);l inl\%biggg Tzi;4
I\H/IROI\I.O'zg.OMés %‘”ﬁb"z‘%&%&%ﬂ%@@g&*no 74Da 141.10.8 A second cl i ni cal
trial (MDXCTLA4-02) using Mib 10DansplamgRsjestips Wit h St age |V mal i gnant

el anoma has &l s0 GPR:LRYLL e nalah bEIARER AENBRAW L Meldobs |

adm ni stered i ntravenou an | ntusion, osage
st udy surgical techniques for transplanting tissues and organs such as skm kidney, liver, heart,

lung, pancreas and bone marrow. Perhaps the principal outstanding problem is the lack of

25  satisfactory agents for inducing immune-tolerance in the recipient to the transplanted
allograft or organ. When allogeneic cells or organs are transplanted into a host (i.e,, the
donor and donee are different individual from the same species), the host immune system
is likely to mount an immune response to foreign antigens in the transplant (host-versus-
graft disease) leading to destruction of the transplanted tissue. CD8" cells, CD4" cells

30  and monocytes are all involved in the rejection of transplant tissues. The therapeutic
agents of the present invention are useful to inhibit T-cell mediated alloantigen-induced
immune responses in the donee thereby preventing such cells from participating in the

destruction of the transplanted tissue or organ.
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al so consists of four phases (Screening, Infusion, Post-Infusion and

Fol | ow-up) as described in Table 9, above. The goals of this study are as

t hose regardi ng the above-described study in prostate cancerﬁ%\ qua as to
specifically establish a safety/tolerability profile for 1 [ﬂ

patients wit hW%d&2t Vv nal i gnant nel anoma. One pati ent has PeE&IS00y23856t ed i n
this study (see Tabl e 13). As in the prostate cancer study, MAb 10D1
appears to be vveII N 20 [ 6, .t ol er at ed

Fl ow cytonetric anar yS| S\éﬁfoﬁﬁﬂ’ r%ﬁed}%‘%@m\l%"r%'ﬁ%%?c%se#%?g{ E%ﬁi“ ' ak?‘“"@% ,

anal ogous to that perf ofhegdvention mhhermrmdametltodsrﬁxrdetmtmg ﬂml;sesem@\ﬁed no
evidence of non-SPEG bl Lorlighithla sble)dthdBirind e antouft O EFEA WRntigen,

- AGGAGAAT GAAT AkAhprisdfgl coAaEHg MR EXAPE] eld3dohficlamplE] Wilkoa GAAIN thAWeERAZITAT TATCTGT
TGTTTACCAA CT TTTCTCTTAT CI TAT CAT TAACCATTTATAAA
AATCATCCTT ﬂ‘,‘% % &"%‘Aﬁ}f g@%@? TCTGTCC
TCACAGT CCCCTGE&IT2BA4, %&JMMWW&B ALWEAT (heshtibb 6T GT TTC
S e e
CCTAATGAGTGAGEPRA &CTGTCGTGCC
AGCT GCAT TAAT GA¥E £ S AAfe e (KA A6 W d & Thel APl Ionipare@ta/th® GordtidEO >D

NO: 41

Wﬁ%@@mﬁﬁmm%@%%%?mmeG
A&CAGGTW&C@GGT@CACC@ATGCC@TGA@CC@GA@UGGAC@CTGAA&TC@C@GA@@
AGOCT COACCAR GOEOCAT O T R et P R e O CAGGCLCT
GGGCT GOCT GGT CAABRATIACTEILI00GA AQTORTE GAURGHS TOBEGEHYET A GB0RPeTT GAGCAGOGRECGT
w@@T%ﬁﬁ%@%%%@%ﬂm%wmmw CCAGCAG

IS
CTTGGGCACCCAGAGTTIAGATSITMBEAMIGTIEBNAT A AAG
GAGGCCA /
TCAGGGAGAGEGT Cé'ﬁT@E@ﬁ:‘CT IIWW’ECB" HEATES

A A GG g W A AT AT AR RTS8 FA T A
CACCCCAAAGGCCAARNTECrCEAMECCETGAGTP {sGACACETTE GrEGICOTICAGAI WGEACShARETIECCAATC
TTCTCTCTGCACGA TCTTGIGACAAAACT CACACAT GCCCACCGT GCCCAGGT AAGCCAGCCCAGECCT
CGCCCTCCAGCT CAGGT GCCCTAGAGT AGCCT GCATCCAGGGACAGECCCCAGCCAEEGTGCTGAC
ACGTCCACCTCCATCTCTTCCTCAGCACCT GAACT CCT GEEEEGACCGT CAGT CTTCCTCTTCCCCCCAAAACCC
AAGGACACCEHCAT GATCT CCOGGACCCCT GAGGT CAEAPMBEEST GGT GGACGT GAGCCACGAAGACCCTGAG
VA

xample 1. Generation of Cmu targeted mice

GICAAGI TCAACT GACAAAGCOGOGGGAGGAGCAGTACAAC
AGCACGTACCGT GT GGTCAGCGT.X cthon o T CIVIN tangrting FErtom GAAT GGCAAGGAGT ACAAGT GCAAG
GTI'CTCCAACAAAGCCCT CCCA il GCGA
GGGCCACAT GGACAGAGGECCGEECT CTGCCCTGAGAGT GAI GT ACCAACCT CCCTAC

AWW%WM@WMWWM@MMW@T CAGCCT
GACCT G(gT lambda ph _I%lera arcu et CaA T Cell 22: %198 . _This éeno _1|9 %ent was AL WaS - GAACAA

CAGGT GGCAGCAGGEGAA
CCFCFCCCFGFCFG@(WWW ';, ' :
ggTmeC%mw@m&m%mzmm&wmm
GCCCCT GCCGATRACTHE G BBIChCT mm@@@m@&mé@@mm@emn@q@r@mﬁwmmm
GOCT GOOCT COCAGGGT COCaaR IR O R R oA Ha00A00
GGECTGCCCT CGECAGCEGT eeeeeﬂ | X CG
GGAAGCCCT AGCGAMIQIITSHABBASAGA CACECACTGCaIECENT RET AGEIRGAUNCTHIGIIBISIGI GT GAGCGCC
CCTGTCCTCCCGACCT CCATGCCCACT CGEEEECATGCCT GCAGGT CGACTCTAGAGGATCCCCGEGTACCGAGC
40

TCGAATTCATCGATGATATCAGATCTGCCGGTCTCCCT ATA@' GAGTCGTATTAATTTCGATAAGCCAGGTTAAC
CTGCATTAATGAAT CGECCAACGCGCEEEEAGAGECAEGT TTACGTAT TGEECGCTCTTCCACTTCCTCGCTCACT
GACTCGCTGCGCCT CGGT CGT TCGEECT GCGECGAGCGGTATCAGCT CACTCAAAGGCGGTAATACGGT TATCCACA
GAATCAGGGEGATAACGCAGGAAAGAACAT GTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGECCECG
TTGCTGECGTTTTTCCATAGECT CCGCCCCCCTGACGAGCAT CACAAAAAT CGACGCTCAAGT CAGAGGT GGCA
4S

AACCCGACAGGACTATAAAGATACCAGGCGT TTCCCCCTGGAAGCTCCCTCGT GCGCTCTCCTGT TCCGACCCT G

N P 1 L L U, e ——"
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TCTCTTACTGICATGCCATCCGTAAGATGCCTTTTCTGTGACT GGTGAGTACT CAACCAAGT CATTCTGAGAATAG
TGTATGCGCGECGACCGAGT TGCT CTTGCCCGECGT CAATACGGEGATAATACCGCGCCACATAGCAGAACT TTAAAA
GIGCTCATCATTGGAAAACGT TCT TCGEEECGAAAACT CTCAAGGATCTTACCGCTGT TGAGATCCAGT TCGATG
TAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGT TTCT GGGRGAQURABRNCAGCA
S WO 01/14424 PCT/US00/23356

AGGCAAAAT GCCGCAAAAAAGGGAAT AAGGECGACACCGAAATGT TGAATACTCATACTCTTCCTTTTTCAATAT
TATTGAAGCATTTATCAGGGTITATTGICT CATGAGCGGATACATATTTGAATGT ATTTAGAAAAATAAACAAATA

GGGGT TCOGCGCAlRertrd eBluessimirtgersctr e T AGmIREmA frrament peisrdsafeon T thaACCTAT
AAAAAT AGGCGT. W é%}g[ Ty Y%! W TGCAG
CT CCCGGAGACCQ% GCTTGICT Gcc@j«m (@

| O The resulting plasmid was digested with Smal/Spel and the approximately 4 kb

TTGT O TAGAAC T AT AT ACAT R A AR AT AL ACTEACRETATA.

PGAHE ( SEG m di@:letated just downstream of the last Cmu exon, was inserted. The resulting plasmid,

GAACTCGAGCA Jpiecccey AAGGTGA
CGCAGGT CCACACCCARTES TCGCGCEA
1S cassette consists of the neo gene under the transcriptional control of the mouse
TAGACAAGAA (3 CEACACOGO CCACCT CTC
TTGCAGCTTCCA ué""le W@%@“ co I‘CLAG&ASﬁ%T CEACAGOCG
O o R Sl A A LSO et coccToon
Z0 plasmid pKJ1 (described by Tybulewxcz etal. (1991) Cell 65: 1153 1163) from which
GI'GAGAGGCCA CAW A CGCACCCCGEC
TGT GCAGCCCC%&&%’ ?ﬂqﬁr« GACCACCCCACTC
ATCCT CACIIEAGAE@BIHFM@}&NE’ mmmmmmamm&
ce X ‘ ‘ A
2S 15  Smal site of the plasmid pTARI, in the opposite orientation of the genomic Cmu
CAATCTTCTCTCTGCAGAGT X

CTCCAGCTCAA ' '
C@CUC%TU%WWW@E&C@WWWWMAGG

ACACTCTCATGAT. CACGT, GGTCC
AT T CANCT G A B e A LA B R A A G A GRS TRANCAGOA
30 This cassette consists of the coding sequences of the tk gene bracketed by the mouse pgk

COTACCET 6T tofotél ana palyader b it su%%%?%%A%%WW@U

) X 0 08 .. J & j 3 fapr] Atls
mewmmmmawm@m&mmmmdm
35S
AAGACCACGOCT CEEOB TS R R R e M R B T Rk s i st s canGAGCAGS
T GGCAGGAGEEGANEGECHT FGAT GETIRpOHEAT EOATTABECT CTGCACAACCACT ACACACAGAAGAGOCTC
TCCCTGTCTCTGGGTAAAT GAGT GCCAGRGECCEECAAGCCCCCACT CLCCHGGECT CTCGGGEGT CGCGCGAGGATG

CTTGGECACGTACCCCGT CTACA TACF R ECCAGECAC CEAGCA T CAAA T AAAGCACCCACCACT GCCCTGEECCC
CTGTGAGACTGTGATGGT TCT T RECAESGEETIAGSCHGA G, ET GATBAUE GAGT(EAEN) Tl GEAREECAGAGCGG
40

ammam&@m&ﬁ%@é%féﬁ&%&&éﬁAm@ﬁm

described (Robertson, E. J. (1987) in Teratocarcinomas and Embryonic Stem Cells: a

MAGGAMTT%@W%@%%&%G@%%

CCTOCGACCCOCCAN DR Ao IR paRGTAR BN TAISHA THEGASSI BEATBEIIAGATCTGOC
eaT CTCCCTATAGIS;?G&?G”%F Vel arl Q391§ Nitre 3367 243396, Fettroporaied celfs were plates — oo

GAGAGCCGGT T TGie] f0Ticdidhesl 4+ bk Hichdin, bf COKIOE TEIMATSHAGlerRd Gbusk, BABSLBT TCCECTCCG

GCGAGCGGTATCAGCTCACT AATA GAACAT
GTGAGCAAAAGGCEN M@%@W
CCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGC
GTTTCCCCCTGGAAGCT CCCTCGT GOGCT CTCCTGT TCCGASCCT GCCGCT TACCGGATACCT GTCCGCCTTTCT
SO

COCTTCGGGAAGCGT GGCGCTTTCTCAATGCTCACGCT GTAGGTATCTCAGT TCGGT GTAGGT CGT TCGCTCCAA
GCT GGGCTGT GTGCACGAACCCCCCGT TCAGCCCGACCGCT GOGCCTTATCOGGTAACTATCGT CTTGAGTCCAA
CCCGGTAAGACACGACT TATCGCCACT GGCAGCAGCCACT GGTAACAGGAT TAGCAGAGCGAGGTATGTAGGCGG
TGCTACAGAGTTCTTGAAGT GGTGGCCTAACT ACGGCTACACT AGAAGGACAGTATTTGGTATCTGCGCTCTGCT

AR R PN NI N PN NVT""T= "R AR R R R N R FNTT" N NT" ] PN PoNg=—— g~ [ —— AN A APPSR A RN 7~ N NSNT™ N [ —




9S 1 6 JUN 2003 WO O1/|.t~t2.t ATATGGTATG ATGGAAGTAA TAAATACTAT
GCAGACTCOG TGAAGGGCCG 200 ATTCACCATC TCCAGAGACA ATTCCAAGAA CACGCTGTAT
CTGCAAATGA 250 ACAGCCTGAG AGCCGAGGAC ACGGCTGTGT TTTACTGTGC GAGAGCTCCC 300
AATTATATTG GTGCTTTTGA TGTCTGGGGC CAAGGGACAA TGGTCACCGT 350 BgrngWT 1E2
VK GAGATCCAGAVF GAGEGAGTC TCCATCCTCA CTGTCTGCAT CTGTAGGAGA péhry &,@g GTCACC
ATCACTTGTC GGGCGAGTCA GGGTATTAGC AGCTGGTTAG 100 CCTGGTATCA GCAGAAACCA
GAGAAAGCCC CTAAGTCCCT, GATCTATGCT 150 GCATCCAGTT TGCAAAGIGG GGTCCCATCA
AGGTTCAGCG GCamsdmgvesistanbelonssysreatiawedrtpdayetopravar 845 5A&touss wereaiskedcT

GAAGATTTTG 25 Jdilitied (nldie ittt hid ATTAGLfarde G e Gl 300
1S GGGACCAAGG TGGAAATCAA AC 322 PCI/ US00/ 23356 96 1 6 JUN 2003 VHAT IS

CLAI MED | S: 1from eaghhelpneswera dise &ozantand 8ypthen hall anslyaed foekgmslogsiuads t o hunan
CTLA-4 , wher e}éaoﬁxﬁ‘lﬂat?dﬁtﬂe@%){ v?étmﬁ?tag’gelf' c‘g;'_I'LA- 4 with an equilibrium
a) of at

association 5 constant (K . east 108M. 2. A o
t her apeuti £al | y- ef f ect iDNARn#Es wesgawied cuthySouhan tlei dybridizationi BN wasbi nds

to human CTLA; r i Ly t ﬂ%gq?

anti body of cfsé}aﬁ%ﬁ%&hmﬁg?%ﬁﬁ?ﬁg&gﬁ%di%ggfy%ﬁgﬁf?%&xﬁ}%ugﬁqgﬁe ce{ cesurface
of nornmal hundridTReel? $429%). Irplated benoapedNAveds digegted with Spad ahd prabedseithuence
anti body of clai ' e | I e ' I ent.
15 5. The t hof Sodt T LERFE Sl et Bikira g i sEREAT Pk bivanltEl
wher ei n t he Trodhtronsaénbengt andi themu switdhadsiby Rbbeah detgeing S Obb SpeldBien@iR5, and
CD69 remaikpR S I ' g 0l ' t he

ant i body. 190 Gortyfe PHALADIGNE i PSERNER.7 5 Ueeafy BAWBERER BRI Y b nas
to human CTLAhdmoplogeusly recosbiieed avithithd CMDX taxgetingf vepton(thenen eupressionicassette

associ ated hu . Iy s Ik | Les
conprising a p uaruaﬁr ??f;élo e)'aé?il g%d‘?a éé%ﬁ@@%ﬁ%{%%e‘%fétaﬁ%cl%%%%’c%e%@@& %ﬂgg%lm
conposi ti on ofngysisy 3 displayedthe 7.6 U Sps! nd oldiativeiofhomplogsisrecoatbiagarsat tibout

10 different 'ﬁ‘gd' Se 8GR Cliad Dy With e Sz gb I L
pol ycl onal anﬁlﬂg | 'egﬁof cfoa{e_m é}gg%?rlgr#lgélsng at %asﬁa%o%gﬁ%’ %ﬁh%?%}r&fent
ant i bodi ed5ac tovaifnthat the géctarintgratehomalogdpudyintthe snuiggne. TWher ibpdized i on of
pol ycl onal antg. l2S @buhbaAibn |H9 L £a%h R B x f ferent
ant i bodi es acé"ldik?‘g’u%nb% Af% l(gtl(l:‘allﬁ'lrtﬁ igo@aﬁ%%eﬂﬁ%n sequgﬁ’ce a%'?lp%é%ill of claim
1, wherein t herdducrafmgmentsiodds. 7,01 erd125 karespectiveluvtereactiiepresenco o8 | i gands.
12. The human sequencenani.i ' - ' t;hﬁ p;,gﬁ% q ce
anti body does t%g{i&ﬁrﬁggﬁe?ﬁsﬁ%ged%& ﬁﬁgﬁrrgr{r? %JL’)A‘AB%E ?rgﬁé ’ga g Va? Aft3
positive clones detected by the Spel digest showed the expected Bgll, BstXI, and EcoRI
20 restriction fragments diagnostic of insertion of the neo cassette into the Cmul exon.
Generation of mice bearing the mutated mu gene.
The three targeted ES clones, designated number 264, 272, and 408, were
thawed and injected into CS7BL/6J blastocysts as described by Bradley (Bradley, A.
(1987) in Teratocarcinomas and Embryonic Stem Cells: a Practical Approach. (E.J.
25  Robertson, ed.) Oxford: IRL Press, p. 113-151). Injected blastocysts were transferred

into the uteri of pseudopregnant females to generate chimeric mice representing a mixture
of cells derived from the input ES cells and the host blastocyst. The extent of ES cell
contribution to the chimera can be visually estimated by the amount of agouti coat
coloration, derived from the ES cell line, on the black C57BL/6J background. Clones

30 272 and 408 produced only low percentage chimeras (i.e. low percentage of agouti
pigmentation) but clone 264 produced high percentage male chimeras. These chimeras
were bred with C57BL/6J females and agouti offspring were generated, indicative of
germline transmission of the ES cell genome. Screening for the targeted mu gene was

carried out by Southern blot analysis of Bgll digested DNA from tail biopsies (as
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10 13. The human sequence anti body of claim1l1l, wherein the antibody binds
to , human CTLA-4 with an equilibrium association constant (Ka) of at |east
109M'. 14. The human sequence antibody of claim 1, wherein4tgrgyrniggody

bl ocks 15 binding of human CTLA-4 to B7 ligands by at |east about 20% 15.
The hunan sethé)nog/é“éﬁti body of claim1, wherein the anti bodFTHS8¥¢K85%i ndi ng
of human CTLA-4 to B7 ligands by at |east about 30% 20 16. The human

sequence anti hody., of .clajm 1. wh in ant i bod | s .hi ndi of human
CTiA A to 57 RrHaLRy Pl st ES iy DiBS Roprotimhucty Sike Bedeelle "ant | boay
of claim1, woskging shtweedaitiybkioiding/Bglichead bi Dulkinin adflition pethe @IH Ayp basd &7

| i gands by at t ,about 50% 25 18. The.human sequence ant.i body of claim
1, wherein thésgﬁisb'r LERRPS RN @ ggwainﬁ%ags"l"@s@"o‘?r}%fedﬁlggigmu'ﬁﬁ‘ée'hurran sequence
antGi2 body Ggf cl ai a 1858\/\4_;&@19%&01&#1&2%@0?; gi(i)ﬁeifbﬂﬁh !cmahmv@a@hﬁiom:ﬂtﬁge%g.gﬁ f
lg&, Ig or |g4. ] JUN . The man sequence_anti body o
claim1, wherein the anf? ﬂ%ﬂ‘f}“‘?qwh%ﬂ'ﬁiwef"é’“&p E‘&Bf?dcaﬁ?cl’aﬁim%ﬁ&“ﬂha?l. The

hunman sequencenivdtdaady lgea®y) al gene, Witine 264 Eiferd WiB Bred GAANE6usE ant i body
is encoded by human 1gG heavy chaln and human kappa |i.ght chain nucleic

1 .9
acids that cofiSmEE¥Bonor e Hipanwatinne Hhich inagtivafes hpavy Shain gXRIessIogapAtesal set

forth in SEQ loPabiichGfadHIER: bdamdRis fChénRs BRY1 998 pintmurd?. 5: ER6 48y MRS equence
anti body of claim wherein the human sequence 1%)ntl body.i s encoded by

human | gG heaROtHAIRNBRYCTR §ARGTRRA pISEm Mgheotaiped Fom thes e pidhe 2g5f 1

conpri se nuc! eRdntitMdSEAYEIBEBLISA fhin@k brevedicé afth@ine@BUO MwoaT tifeSourl dTfshfing N SEQ
I D NO: 18 and SEQ I D NO: 8, respectivel i 23. The human sequence_anti body of
claim 1, wher /%¢ f%ﬂﬁeﬂmk’gggﬂ%rﬂ‘é@‘a 1 BEalyPing obthe &R dnimplshyovtheys heavy
chain and humajltlsanps SIIENA fiehAkiNbidpsLsHyB ALdigtislal 1@&6@&4@@ wHAGrRIA de
sequences in their variable regions as set forth in_$S QFI D.NO: 22 and SEQ ID
NO: 12, respect(Figargl), e by Sty shgestianand dprbadization wihg 444 br EcaRHStul fiagment n ¢ he
human sequencqixi®) dtonRaEid tha tRHHeRRdwhXh REIaY ¥x e kdruRNgM drdfhbseGR /hith

vari abl e region am no_acjd sequences as set_for the in : 17 and SEQ

B N T 1Y Gt ARt o Bohsevy i Rriecariss A dER hv sty g PRETHIoR B CRdr o) n

the human sequpignd MitdRitodyEo@TSOHE HHD YR RY WisplAR Wild s léJe&*HfsErﬁﬁiI%
vari abl e region anino acid 25 sequences as set for the in SEQ I D NO: 19 and

SEQ I D NO: 9, resfratats ‘l?é]°9§tra%hatﬂ‘°rﬁfﬁ’éhm§@&9féﬁé“éwé‘ﬁi ?’@6‘?&?}°¥)Pf@1¢ Huraene.
wherein the hunman sequence anti body.-is encoded by heavy chain and |i.ght

chai n variablfgTTegi on am no aci d Sequegqia P tne 1 n SEQ 'D NO7 23
and SEQ ID 02 sefjueng aTala ) | ai m
1, whereint y y O e et —aN ai N
and human kappa—-i-ght e 196 1D

44 <0.002 CMD/THD

45 174 +/JHD

129 x BL6 F1 153 +/+
JHD <0.002 JHD/JHD

Table 1. Level of serum IgM, detected by ELISA, for mice carrying both the CMD a.n'd

20  JHD mutations (CMD/JHD), for mice heterozygous for the JHD mutation (+/JHD), for
wild type (129Sv x C57BL/6J)F1 mice (+/+), and for B cell deficient mice homozygous
for the JHD mutation (JHD/JHD).

Example 2. Generation of HCo12 transgenic mice

The HCo12 human heavy chain transgene.

25 The HCo12 transgene was generated by coinjection of the 80 kb insert of
pHC2 (Taylor et al.., 1994, Int. Inmunol., 6: 579-591) and the 25 kb insert of pVx6. The

plasmid pVx6 was constructed as described below.
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1 6 JUN 2003 nucl eic acids conprising variable heavy and |ight chain
sequences fromV gene segnents VH 3-30.3 and VK A-27, respectively. 28. The
human sequence antibody of claim 1, wherein the human sequence 5 anti body

i s encoded by hunan | gG heavy chain and hunan kappa |i ght cHab nJUNu2002i ¢

aci ds conpri YO abl e heavy and |ight chai n sequences FEGHIOV2Henhe
segments VH 3-33 and VK L-15, respectively. 29. The human sequence ant i body

of claim1, conprising Aeayyy siainysie o '\%m % , SYTM—I
(SEQ I D NO: 27%’?‘* FI SYDGNNKYYADSVKG ( SEQ I D 37) and FDY SE _
NO: 37), respedBilyk @P-maenqtgsﬁheew&hﬁpmatem:ékbaﬂﬁﬂ@mg@e@m heé%’
RASQBVGSSYLA m&g Bnmxc?s‘é%uen&%%%ﬁ%&@mt&, Begl%ﬁl%eggggséﬁﬁgﬁgl( SEQ ID

NO: 35) respective hunman sequen

conpri sing he&WlSemeWH tmratmlaS@ﬁWW sAd kb RepdIVIEVGIIPN SEagnent,

NO: 27 Fl Y

respeZ:tl ve Elg ,@Qﬁé@%@wal n &glm%@ﬁaﬂézwggﬁeﬁgo%%ggy 3
RASQSVSSSFLA @&@anlgnm@ndzsyb of ASBRAE £BBMid LINDCS RS claned IQONEISIRAR2( SEQ | D
NO: 35 r a|

Corr si ng_ hesud Blstniathgind et S8 CEANRAER: A0 NI Hei i afls Mok 357,

NO: 28), 25 VI YRAXESNIEYEADSVKEIaSBE@26 LS. Mmmloanavwmermﬁmn(ﬁEQﬂﬁm 39),

(520 1D N 26 R oy R eV Bema i R BESHRERSRAGs 1

respecti véDPy. D3A 82gmenhsomprizing @eqemWOehanan VH23 PP4N) gemm togethehwitti n sai d

human sequenc b QiR ?EG QH&EE a mal 100
1 6 JUN 2003 g%oq%la&ﬂ’yn%bzo@e uen@g antl df/n% ?ged&g% erelr’ﬁllrtl1 said
t ransgenic nouﬂsulmlagpkasmudmbllea?mmﬂaséges&dmmamHM @édwga;mbmthﬁtelmy of

claim 1, merﬁphﬁ!ﬁéd%nﬁﬂ/’ﬁ%ﬂnﬁs%ﬂ%?ﬂﬁ %@Eéﬁﬁ%&s%x@ INES ﬂcvgég%ﬁ t§5 A

pol yval ent conpl'eéx conpri si I'es each
of whi ch speciXhobaid|ligated mits the. hkn¥hoISEI Ansért of 93436.16T Heclpud wasabetedconpl ex

f I L . conmpl
bl S 35 YRBELORLIS g (cLAL b A0h PR Bty LR Qogich ©f P
d| fferent ant idkmighiated pYxeé, wasnhendigestewith Notlland thepmrified 26 kbrinseyt.co m&ct}B--
nucl ei ¢ acid ?&%&?} Vi fe Erp GiNaG A tﬂBse?t or?g?ﬁg LM GNGS AR -uﬁgg.pé 39. The
2 cle fo

nucleic acid alm conprising t nuc e sequence as se rth in
SEQ I D NO: 1. 26nd¢ei oﬁonqr-haié@wr((l&midﬁl!hl)mm amirydsavdcsgnbedg:eﬁtngen etal.

R e g L
or a fragmént 1894, &oldSyahg flatbheldofatoryResss Bainviev BiY).nEhreeinderesdas litas wéin
sequence ant| l?rgggfgl%c&ﬁce%§mhg$?£ trac&Téb%: Both Ve J&‘ﬁc&%&%&ﬁ@il&e&‘%’r” hurman

animal of claim nsgeni ¢ non- hunman ani na f)ransgenl C
nouse. mice that developed from the injected embryos. These lines are designated

(HC012)14881, (HC012)15083, and (HC012)15087. Each of the three lines were then
bred with mice comprising the CMD mutation described in Example 1, the JKD mutation
25 (Chenetal. 1993, EMBO J. 12: 811-820), and the (KC05)9272 transgene (Fishwild et
‘ al.. 1996, Nature Biotechnology 14: 845-851). The resulting mice express human heavy

and kappa light chain transgenes in a background homozygous for disruption of the

endogenous mouse heavy and kappa light chain loci.

Example 3. Generation of Human IgG Kappa Anti-Human CTLA-4 Monoclonal
30  Antibodies

Cell based antigen

A DNA segment encoding a fusion protein comprising sequences from the

human' CTLA=4 and the murine CD3zeta genes was constructed by PCR amplification of
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so 42. The transgeni c nouse of claim41 conprising HCo7 or HCol2. 101 16
JUN 2003 43. A cell line conprising a B cell obtained froma transgenic
non- human ani mal havi ng a genonme conprising a hunman sequence heavy chain
transgehe and a human sequence |ight chain transgene, wherei i 6t HON 088 i doma
produces a humswiaeguence antibody that specifically binds g ydemasCTLA- 4.

5 44. The cell line of claim43, wherein the cell line is a hybridoma. 45.
A hybridoma secreting a human sequence antibody that specifically binds
human CTLA- 4 oPN4idietien ¢ogethaywithbridging sywfhetiowitgonicieotides. dhe eisoded fusiomsel ect ed

fromthe gro n_.Se hea
chai - heavy R ar stihd e Blioind IRAACHHRAGE I REHEE R 157
FI SYDG\INKYYADSW(@OQ@@H the $igna pyptidedha GnacatiRyY d¢riiof lndd .CITA-4 and the
respectively, ht
RAS%SVGSSYLX o e %ﬁﬁ%eg&%@%% ufd ﬂgg%j“ andﬂ&%?ds@%w (SEQ I D
NO: 35), respe@DMahﬁrpnmninhecaWZ hthe carboxy téringrivs (Weasmaneanl {1088) S@gicen am no
aci d sequence 1 : res tively,
2 hunan sequendd ARELRR, The M RECCR B0 wlkordtiga Folie vel R e
sequences, SYDMA §eqbéncleabldetemyined- mvmmmmn(smﬂewmmspmn d
TGALGPFDY ( SEQ, .| respectivel nd |i ht c n
CDR3 sequegceSBAgﬁg(@{%ggﬁfRs §E§ﬁnffcﬁbg.%5§’ur° %Nﬁm )angand
QQYGSSPWI (SEQathH\IQuéISAcldsEwe&t’:issfbw(19a€n)oltdtewq;pmmﬁ-huem44r@:bﬁz chain

bl t forth 9 d
520 1D no19” PRAMRAA YR P RS sttt st e = "

conpri sing heepvsyl dfbanomyﬁlﬁR&slstﬁDEEls vanelsed@od. That etk ewre GYdnlthted SEHQ theD

NO: 28), VI W(DGSNK E
r espez:tl vely, "9;1‘}5'(5‘ ﬁ'}{bﬂ%'h%we%ﬁf ﬁiﬂﬁgﬁé} r&@Dﬁseé{cs%?” B‘I}an'
ﬁéss?% SSW.A (S.F@rénlDBMDS ng)cﬂ]%tfsvécsﬁ(adsulachoa iesﬂstaneeg-’td p(iﬁ(N&‘anI?’h’T\l ( gg(()?gl D
respective a vy .chain an i i.Nn
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| D NO: 13, 15es pgpredsioalof husitn CALARYYRAOES!t A chne expgseiag thighlevstsgirhuiiang a human
sequence anti y, of cl.aimand a phatnmaceutically acceptable carrier. 47.
The phar naceutbcﬁg‘aﬁ'gﬁtotﬁfﬁ%ﬁ“fr%ﬁe%ﬁs sﬁlf:}?} ‘in further conprising an agent
effective to induce an Sohulenentigaponse agal nst a target antigen. 10 48. The
phar maceuti cal conposi af fur her conpri sing a .
Chennt her apeut i o agent Reygoing AL Bision Pl CorfgRe 4 Sfafulgs dpmainys
further conprigfhigareOTBAY veadyrdhased fronlREDSYSERE (G6.1#325-0TH200) | Extracellular

20 CTLA-4 fragment was prepared by proteolytic cleavage of the CTLA-4 fusion protein at

a Factor Xa protease cleavage site located after the C-terminus of the CTLA-4
extracellular domain. Fusion protein was treated with Factor Xa at a ratio of 50:1 of
fusion protein to Factor Xa, and the CTLA-4 fragment was isolated by passage over
protein G-Sepharose and Mono Q HPLC. Fractions were tested for the presence of
25  human CTLA-4 dimer were by SDS-PAGE and by binding to cells expressing mouse B7
molecules (LtkmB7.1: mouse Ltk(-) cells transfected with a mouse B7.1 cDNA clone
expression vector). Positive fractions were pooled and dialyzed into PBS buffer.
Transgenic mice
Two different strains of mice were used to generate CTLA-4 reactive
30 monoclonal antibodies. Strain ((CMD)++; (JKD)++; (HCo7)11952+4/++;
(KC05)9272+/++), and strain ((CMD)++; (JKD)++; (HCo12)15087+/4+;
(KCo5)9272+/++). Each of these strains are homozygous for disruptions of the
endogenous heavy chain (CMD) and kappa light chain (JKD) loci. Both strains also

comprise a human kappa light chain transgene (KCo5), with individual animals either
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15 50. Use of a pharnmaceutical conposition according to claim46 for
preparing a nedi canent for inducing, augnenting or prolonging an inmune
response to an antigen in a patient, wherein the pharnmaceuti cal conposition
bl ocks bi nding of human CTLA-4 to human B7 |igands. 20 51. The ﬁ% cl aim
50, mherein‘%ge antigen is a tunor antigen or an antigen fro t

52. The use BP 4P 51, wherein the patient is also to b@cppgﬁf mnth a
25 bi specific antibody, said bispecific antibody conprising an anti body

sequence havidyg, Hdudbs hdtldzyedu® for dediBh kOR32 [ TR shrMADEfRF indndPRingen. 53.
The use of claimbl, wherein the pathogen is a virus, a bacterium. a fungus

or a parasi tl@cavsehasntrma@eulg@ Mice arehemizysaus F Bamozysaus fercitberehe HEoT v. 103

1 6 JUN 2003,5R. HEBE: HaRelfe. TheLMIPRutalb}P) BLribdabbatih 8RhmpiS 1f Hither to be
treated by admnistering the antigen, or a fragnent or_an anal og thereof,

to the pat | emnerame@ ol R SeRTimigeis dessribesiniBrampler. e FKPmautationdRhesequence
anti body 5199%“2 f 15“81|PrSQb)%Qﬁuet(R%oSWmB@ﬁ@%?e19&5 Rawurg NE USE

of claim 5 ere| h the antigen I's a tunmor anti or an antrgen froma
pat hogen. 57Biotavhnalegy 18 845- &ﬁIMXBH,I‘IGNﬂHﬂ%ﬂmmh@rQ foed it U§eRateng Noe| oner ase.

10 58. The u§97@£2§@%‘£@é§£§a\§hg@%@9t he antigen is a conponent of an

anyl oid forn&tidn The use of claim55, wherein the
patient is suffering IMIQEMEI mer's 15 di sease and the antigen is AB

pept) de.  60.. The use it iblyp  MiGASimb R ) OIS M LALIABRE

cytokine to the patient preparati on conpri sing
at | east 10 woohwitimh0 séquemidilaf\lswb@mt@sIH@JWM@'}H@I’@WW Frekmdds erRibidch ot her

for.prepag'z_“ e O%xﬁf&m}es gxre%lff%o%?eﬁ'e{? 3% 4 IHAE r\gﬁppn§§1bn?eﬁs

patient. a pol yc on eparati oh conpri si g at | east
sequence 25 aB%olnigwistwertkaption nI?FIQPPIAfOIfbhO Spnentsr Prigr ta fusiet, ezimalstwekor
suppr essi ng ' n p | 4 UsEw DR G tical
conposi tion g&sgi aim4 ?? 9%%%&%&?’%& 1(:@%%1}& fol?horaea I'hg aﬁe“

aut oi mune dastigas €fusion arom@mnommt;e@nd extggelintadrgbenth dSdme dnmaleased

acti vi 191 TecbSh fuiof Bbein iy o D £003c Rkt ibe R IALIRASHIMERL

conposi tion for prepari canen
treati ng canés kippa aneneblondantitegies Wh@ abtagned fropi raxcmrmnumméxy@mcthef cancer

I's prostate At pro%lﬂ@ﬂ%@ding cells only, soluble antigen only, and cell immunizations
followed by soluble antigen given i.v. prior to fusion.
Fusions
20 Spleen cells were fused to mouse myeloma cells (line P3 X63 Ag8.6.53,
ATCC CRL 1580, or SP2/0-Agl4, ATCC CRL 1581) by standard procedures (Harlow
and Lane, 1988, Antibodies, A Laboratory Manual, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor New York; Kennett et al.. 1980, Monoclonal Antibodies,
Hybridomas: A New Dimension in Biological Analysis. Plenum, New York; Oi and
25  Hertzenberg, 1980, Immunoglobulin Producing Hybrid Cell Lines, in Selected Methods In
Cellular Immunology, ed. Mishell and Shiigi, pp. 357-372. Freeman, San Francisco; Halk,
1984, Methods in Enzymology: Plant Molecular Biology, ed. Weissbach and Weissbach,
pp. 766-780, Academic Press, Orlando, FL). Cells were cultured in DMEM, 10% FBS,
OPI (Sigma O-5003), BME (Gibco 21985-023), 3% Origen Hybridoma Cloning Factor
30 (Igen IG50-0615), and 5% P388d1 (ATCC TIB 63) conditioned media. HAT or HT
supplement was added to the medium during initial growth and selection.
Hybridoma Screening
To identify hybridomas secretimg human IgG kappa antibodies, ELISA
plates (Nunc MaxiSorp) were coated overnight at 4°C with 100 ul/well goat anti-human
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5 or epithelial cancer. 66. The use of claim64, wherein the pharmaceuti cal
conposition further conprises an agent effective to induce an inmune
response against a target antigen. 10 67. The use of claim®66, wherein the
vacciné is a tunor cell vaccine, a GVCSF-nodified tunor cel |1 &altidi 2083 or an
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regions (CDR’s). For this reason, the amino acid sequences within CDR’s are more
10  diverse between individual antibodies than sequences outside of CDR’s. Because CDR
sequences are responsible for most antibody-antigen interactions, it is possible to express
recombinant antibodies that mimic the properties of specific naturally occurring
antibodies by consimcting expression vectors that include CDR sequences from the
specific naturally occurring antibody grafted onto framework sequences from a different
15  antibody with different properties (Jones et al.. 1986, Nature 321, 522-525). Such
framework sequences can be obtained from public DNA databases that include germline
antibody gene sequences. These germline sequences will differ from mature antibody
gene sequences because they will not include completely assembled variable genes,
which are formed by V(D)J joining during B cell maturation. Germline gene sequences
20  will also differ from the sequence of a high affinity secondary repertoire antibody at
individual nucleotides because of somatic mutations. However, somatic mutations are not
distributed evenly across the variable region. For example, somatic mutations are
relatively infrequent in the amino-terminal portion of framework region 1 and in the
carboxy-terminal portion of framework region 4. Furthermore, many somatic mutations
25  do not significantly alter the binding properties of the antibody. For this reason, it is not
necessary to obtain the entire DNA sequence of a particular antibody in order to recreate
an intact recombinant antibody having binding properties similar to those of the original
antibody (see PCT/US99/05535 filed on March 12, 1999, which is herein incorporated by
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15 hybridomas are used to design an overlapping set of synthetic oligonucleotides to create

synthetic V sequences with identical amino acid coding capacities as the natural
sequences. The synthetic heavy and kappa light chain sequences can differ from the
natural sequences in three ways: strings of repeated nucleotide bases are interrupted to
facilitate oligonucleotide synthesis and PCR amplification; optimal translation initiation
20  sites are incorporated according to Kozak's rules (Kozak, 1991, J. Biol. Chem. 266,
19867-19870); and, HindIlI sites are engineered upstream of the translation initiation
sites.
For both the heavy and light chain vaﬁal;lc regions, the optimized coding,
and corresponding non-coding, strand sequences are broken down into 30 — 50 nucleotide
25  segments such that the breaks between nucleotides for the coding strand sequence occur
| at approximately the midpoint of the corresponding non-coding oligonucleotide. Thus,
for each chain, the oligonucleotides can be assemble into overlapping double stranded
sets that completely span the desired sequence. These oligonucleotides are combined into
pools that span segments of 150 — 400 nucleotides. The pools are then used as templates
30 to produce PCR amplification products of 150 — 400 nucleotides. Typically, a single
variable region oligonucleotide set will be broken down into two pools which are
separately amplified to generate two overlapping PCR products. These overlapping
products are then combined by PCR amplification to form the complete variable region.

It may also be desirable to include an overlapping fragment of the heavy or light chain
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10 Plasmids for use in construction of expression vectors for human IgGk are
described below. The plasmids were constructed so that PCR amplified V heavy and V
kappa light chain cDNA sequences could be used to reconstruct complete heavy and light
chain minigenes. These plasmids can be used to express completely human, or chimeric
IgG1k or IgG4k antibodies. Similar plasmids can be constructed for expression of other
15  heavy chain isotypes, or for expression of antibodies comprising lambda light chains.

The kappa light chain plasmid, pCK7-96 (SEQ ID NO:40), includes the
kappa constant region and polyadenylation site, such that kappa sequences amplified with
5' primers that include HindIII sites upstream of the initiator methionine can be digested
with HindIIl and Bbsl, and cloned into pCK7-96 digested with HindIII and BbsI to

20 reconstruct a complete light chain coding sequence together with a polyadenylation site.
This cassette can be isolated as a HindIII/Notl fragment and ligated to transcription
promoter sequences to create a functional minigene for transfection into cells.

The gammal heavy chain plasmid, pCG7-96 (SEQ ID NO:41), includes
the human gammal constant region and polyadenylation site, such that gamma sequences

25  amplified with 5' primers that include HindIII sites upstream of the initiator methionine
can be digested with HindIIl and Agel, and cloned into pCG7-96 digested with HindIII
and Agel to reconstruct a complete gammal heavy chain coding sequence together with a
polyadenylation site. This cassette can be isolated as a HindIIl/Sall fragment and ligated
to transcription promoter sequences to create a functional minigene for transfection into
30 cells.

The gamma4 heavy chain plasmid, pG4HE (SEQ ID NO:42), includes the
human gamma4 constant region and polyadenylation site, such that gamma sequences
amplified with 5' primers that include Hind!III sites upstream of the initiator methionine
can be digested with HindIII and Agel, and cloned into pG4HE digested with HindIIl and
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10D1 Binding to purified recombinant human CTLA-4
Binding of 10D1 to purified recombinant human CTLA-4 was shown by
ELISA using standard methods and procedures (Figure 9 and Figure 10). Microtiter
15  plates coated with purified CTLA-4 were incubated with varying concentration of 10D1,
and then developed with goat anti-human IgG F(ab’), conjugated to alkaline phosphatase.
The data demonstrate dose-dependent binding of 10D1 that is well fit to a 4-parameter
curve (correlation coefficient is -1.0). The half~maximal binding at 15 ng/ml reflects the

high binding capacity of 10D1 to CTLA-4. Saturation of binding was observed at
20  approximately 0.1 pg/ml.

B. 10D.1 Binding to CTLA-4 expressed on the plasma membrane
of T-cells
In order to demonstrate binding of 10D1 to CTLA-4 expressed on the
plasma membrane of T-cells, the results in Figure 10 from a flow cytometric assay are
25 shown. The flow cytometric assay was used with a T-cell line transfected to express high
levels of human CTLA-4 (designated S8aBCTLA-4/CD3zeta cells). Varying
concentrations of fluoresceinated 10D1 (10D1-FITC) were incubated with 58aBCTLA-4
cells. The cell associated fluorescence was determined by flow cytometry. As seen with
the purified CTLA4, 10D1 bound to CTLA4-expressing cells in a dose-dependent manner
30 that was well fit to a 4-paramater equation (correlation coefficient is -.999). The half-
maximal binding was 190 ng/ml, and saturation was achieved at 2 pg/ml. 10D1 did not
bind to any CTLA4-negative cell lines tested, including SKBR-3, BT474 and MCF10A
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5 In thls study, a fluoresceinated form of the test article (10D1-FITC) was
used to evaluate binding. The objective of the study was to evaluate potential cross-
reactivity of 10D1-FITC with cryosections of normal human tissues. No unanticipated
cross-reactivity was observed.

The study was conducted in accordance with the Food and Drug

10  Administration’s Good Laboratory Practice (GLP) Regulations (21 CFR Part 58). The
human tissue panel included all the tissue on the “suggested list of human tissues to be
used for immunohistochemical investigations of cross reactivity’ in Annex Il of the EC
CPMP Guideline ITI/5271/94, “Production and quality control of monoclonal antibodies™
and all the tissues recommended in the 1997 US FDA/CBER “Points to Consider in the

15 Manufacture and Testing of Monclonal Antibody Products for Human Use”.

Using an indirect immunoperoxidase method, 10D1-FITC specifically
stair'xed positive control, human CTLA4-expressing, 58afCTLA4CD3zeta cells as well as
positive control lymphocytes in human tonsil. 10D1-FITC reactivity was moderate to
intense and two concentrations of antibody were examined (10 pg/ml and 2.5 pg/ml). In

20  both positive control 58aBCTLA4CD3zeta and positive control human tonsillar
lymphocytes, 10D1-FITC specifically stained discrete, round, granules at membrane and
in the cytoplasm immediately below the membrane. Reactivity was observed with
occasional follicular, interfollicular, and subepithelial lymphocytes. Less than 1-2% of all
tonsillar lymphocytes were reactive with 10D1-FITC.

25 10D1-FITC did not react with negative control human brain (cerebellum).
An isotype-matched negative control antibody (HulgG1-k-FITC) did not specifically bind
to either the positive control human CTLA4-expresing 58aCTLA4CD3zeta or human
tonsil; nor did it bind specifically to negative contro] human brain (cerebellum).

To determine cross-reactivity, 10D1-FITC was applied to a panel of

30 normal human tissues at two concentrations (10 pg/ml and 2.5pg /ml). Specific 10D1-
FITC reactivity was observed for lymphocytes in the tonsil (3/3 donors), submucosal
lymphoid nodule in the colon (gastrointestinal tract-colon [1/3 donors]), and blood smears
(2/3 donors).
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than 1-2% of all tonsillar lymphcytes were reactive with 10D1-FITC.

In 1/3 donors examined, 10D1-FITC also specifically stained discrete
10  granules in occasional follicular and interfollicular lymphocytes located in submucosal
lymphoid nodules in the colon (gastrointestinal tract—colon [large intestine]). Again,
discrete membrane granules were stained.
In peripheral blood smears from two of the three donors examined, 10D1-
FITC specifically stained discrete granules approximately 1 pm in diameter associated
15  with the membrane of rare lymphocytes. The granules were arranged in aring orin a
curved pattem. Less than 1-2% of all peripheral blood leukocytes were reactive with
10D1-FITC.
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ntrol *
Positive Control 34+ 2-4+ Neg Neg Neg Pos
58afCTLA4CD32eta cells
Positive Control Lymphocytes 2-3+ 2-3+ Neg Neg Neg Pos
In human tonsil
Negative Control Human brain Neg Neg Neg Neg Neg Pos
- cerebetium
Adrenal Neg Neg Neg Neg Neg Pos
Blood Pos
Neutrophils Neg Neg Neg Neg Neg Pos
Lymphocytes 2+ Neg Neg Neg Neg Pos
{rare)
Eosinophils Neg Neg Neg Neg Neg Pos
Monocytes Neg Neg Neg Neg Neg Pos
Platelets Neg Neg Neg Neg Neg Pos
Blood Vessel (endothelium) Detalled under individual issues
Examined in all tissues
Bone Marrow Neg Neg Neg Neg Neg Pos
Brain - Cerebelium Neq Neg Neg Neg Neg Pos
Brain - Cerebrum (cortex) Neg Neg Neg Neg Neg Pos
Breast (mammary gland) Neg Neg Neg Neg Neg Pos
Eye Neg Neg Neg Neg Neg Pos
Gastrointestinal Tract - Colon 2.3+ 2-3+ Neg Neg Neg Pos
{large intestine) Submucosal
lymphoid nodule (oceasional
follicular and Interfollicular
lymphocytes)
Gastrointestinal Tract - Colon Neg Neg Neg Neg Neg Pos
(large Intestine) Other !
elements
Gastrointestinal Tract - Neg Neg Neg Neg Neg Pos
Esophagus
Gastrointestinal Tract - Small Neg Neg Neg Neg Neg Pos
Intestine
Gastrointestinal Tract - Neg Neg Neg Neg Neg Pos
Stomach
Heart Neg Neg Neg Neg Neg Pos
Kidney (glomerulus, tubule) Neg Neg Neg Nag Neg Pos
Liver Neg Neg Neg Neg Neg Pos
Lung Neg Neg Neg Neg Neg Pos
Lymph Node Neg Neg Neg Neg Neg Pos
Qvary Neg Neg Neg Neg Neg Pos
Fallopian Tube {(oviduct) Neg Neg Neg Neg Neg Pos
Pancreas Neg Neg Neg Neg Neg Pos
Parathyroid Neg Neg Neg Neg Neg Pos
Peripheral Nerve Neg Neg Neg Neg Neg Pos
Pituitary Neg Neg Neg Neg Neg Pos
Placenta Neg Neg Neg Neg Neg Pos
Prostate Neg Neg Neg Neg Neg Pos
Salivary Gland Neg Neg Neg Neg Neg Pos
Skin Neg Neg Neg Neg Neg Pos
Spinal Cord Neg Neg Neg Neg _Neg Pos
Spleen Neg Neg Neg Neg Neg Pos
Strialed (Skeletal) Muscle Neg Neg Neg Neg Neg Pos
Testis Neg Neg Neg Neg Neg Pos
Thymus Neg Neg Neg Neg Neg Pos
Thyroid Neg Neg Neg Neg Neg Pos
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Interfollicutar and subepithelial

lymphocytes)
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* omission of test antibody

D. Specific reactivity of 10D.1 with macaque CTLA-4

Specific reactivity with macaque CTLA-4 was demonstrated using T-cells
transfected to express the macaque CTLA-4 at high levels (Table 5). These data suggest
that the CTLA-4 epitope for 10D1 is conserved between macaque and humans, therefore
macaque is a good model to evaluate in vivo safety of anti-CTLA4 HuMAb 10D1.

Table §

Species reactivity of isotype control (MFI) reactivity of 1001 (MF)

human CTLA4 3 662

macaque CTLA4 4 606

murine CTLA4 (negative control) 5 5

10

MAD 10D1 (10 pg/ml) was incubated with cell lines expressing
recombinant CTLA-4 from various species, and detected by FITC-anti human IgG. The
cell-associated fluorescence was determined by FACScan and reported as mean
fluorescence intensity (MFI), These data show that MAb 10D1 reacts well with maéaque
and human CTLA-4, but not with murine CTLA-4.

. Example 6. 10D1 Blocking of CTLA-4 to B7 Ligands

15

20

In order to show that 10D1 binding to CTLA-4 blocks the interaction of
CTLA-4 with CTLA-4 ligands, B7.1 and B7.2, competition assays were performed by
flow cytometry (Figure 11 and Figure 12). As shown in Figure 11, FITC-labeled human
B7.2-Ig fusion protein was incubated with 58aBCTLA4 T-cells and various
concentrations of 10D1 MAb. In Figure 12, FITC-labeled CTLA4-Ig fusion protein was
incubated with murine B7.1 transfected cells and various concentrations of 10D1 MAb.

The competition assays demonstrate the ability of 10D1 to efficiently
inhibit CTLA4-B7 interactions at low concentrations (1-10 pg/ml). The effective
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Example 6. Epitope Mapping of 10D.1
10 Competitive ELISAs were done with biotin labeled and unlabeled
antibodies to determine CTLA-4 epitope specificity. Four anti-CTLA-4 epitope binding

groups were identified among the human antibodies, and an additional two epitopes were

defined by the commercial murine monclonal antibodies BNI3 (Pharmingen, San Diego,
Ca), and 8H5 (Ancell Corp. Bayport, Mn). Figures 3, and 13A-13G show results of

15  competitive binding assays that demonstrate differential competition among the
antibodies for binding to CTLA-4. These results are summarized in Table 6.

Antibodies in anti-CTLA-4 epitope binding groups 4a and 4b have simi‘lar
binding characteristics, and additionally are strong blockers of CTLA-4-Ig binding to cell
surface expressed B7.1 (Table 6). For example, Figure 3 shows results with biotin

20  labeled 11E8 antibody and 10 unlabeled antibodies (3A4, 9A5, 2E2, 2E7, 4B6, 4E10,
5C4, 5G1, 11E8 and 11G1). Antibody 11E8 binding was blocked by itself and 7 of the
other human antibodies in epitope groups 4a and 4b. However, binding of 11E8 was not
blocked by antibodies 3A4 or 9A5(epitope groups 1 and 2). Reciprocal binding
lexperiments showed that 11E8 binding did not block either 9A5 or 3A4 binding to

25 CTLA-4 (Figure 13A and 13B). Similar results are shown for epitope group 4a
antibodies 10D1 and murine antibody 147 (Fig 13D and 13F). Antibodies in epitope
group 4b (Figure 13E) are similar to group 4a antibodies with the exception that the
epitope 4b antibodies compete with epitope group 2 antibodies in reciprocal binding
experiments (Figure 13B). Human antibodies that belong to epitope groups 3, 4a and 4b

30 are effective blockers of CTLA-4/B7.1 binding (Figure 3, and Table 6).
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5 BNI3*™*  Competes with 6, no competition with groups 1 to 4 Yes
6 gH5*** Competes with 5, no competition with groups 1 to 4 Yes

Competition with group 3 not tested

* Murine monoclonal antibody
** Available from Pharmingen, BNI3 Catalog # 34580 D, San Diego CA.

! *++ Available from Ancell, ANC 152.2/8H5 Catalog # 359-020, Ancell Corp.
Bayport, Mn.

Example 7. 10D1 binds to human activated T cells

The ability of 10D1 antibody to bind to CTLA-4 expressed by normal
5 human T cells was investigated by flow cytometric analysis of resting and activated T
cells (Figure 14). Freshly isolated human peripheral blood mononuclear cells at 2 x
10%ml were incubated in the presence or absence of 2 ug/ml of the T-cell mitogen,
phytohemagglutinin (PHA). After four days incubation, the cells were washed and stained
with the following antibodies: 1) no antibody; 2) HulgG1-FITC, a human IgG1 anti EGF
10  receptor antibody; 3) 10D1-FITC, human IgG1 antiCTLA-4 antibody; and 4) 147-FITC -
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be more effective in mediating CDCC with human IgG, than human complement
(Jurianz, Maslak er al.. 1999). PHA-stimulated T-cells were labeled with *'Cr and

15  incubated with various concentrations of anti-CTLA4 MAb 10D1 or anti-CD3 MAb with

or without rabbit serum as a source of complement. After a 1 hour incubation, the 3'Cr
released by dying cells was determined using a gamma counter. Target cells incubated
with 2% SDS served as 100% lysis controls. The anti-CTLA-4 MAb 10D1 did not
mediate CDCC of the activated T-cells (Figure 15). Under the same conditions, the

20  murine IgG2, anti-CD3 MAD led to significant CDCC. Both murine IgG2, and human
IgG efficiently fix rabbit complement; therefore these differences most likely reflect the
greatly reduced expression of CTLA-4 as compared to CD3 on activated T-cells.

Similarly, no ADCC activity was observed for MAb 10D1 using

autologous mononuclear cells as effector cells (Figure 16). PHA-stimulated T-cells were

25  labeled with *'Cr and incubated with various concentrations of anti-CTLA4 MAb 10D1
or anti-CD3 MAD and fresh autologous mononuclear cells. The effector to target cell
ratio was 100:1. After a 4 hour incubation, the *'Cr released by dying cells was .
determined using a gamma counter. Target cells incubated with 2% SDS served as 100%
lysis controls. Although the anti-CD3 MAD is a murine IgG2,, which can mediate

30 efficient ADCC with human effector cells, only low levels of ADCC were observed.
These data are consistent with the requirement of high levels of antigen expression on the
surface of target cells for efficient ADCC. Since MAb 10D1 is a human IgG,, an isotype
generally capable of mediating CDCC and ADCC, the lack of these activities is likely due
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monkeys (two males and two females) tolerated three bolus i.v. doses of 10 mg/Kg
10  human anti-CTLA4 without significant clinical, immunotoxicology, or histopathological

findings.
A. 10D1 primate toxicology study (3.0 mg/Kg)

To investigate the effects of 10D1 in vivo, a primate toxicology study was
performed with two macaques. In a multiple dose toxicity study of MAb 10D1, this
15 antibody was administered via intravenous injection of macaques. The objective of this
study was to determine the tolerability of MAb 10D1 in two monkeys given at a dose and
schedule compatible with efficacious treatment in a murine tumor regression model and
proposed dose in human clinical studies. Two female cynomolgus monkeys (Macaca
fascicilaris) were treated with three intravenous bolus doses of 3.0 mg/Kg 10D1 on days
20 1, 4,and 7 to evaluate safety and T-cell activation in these animals. The animals were"
observed for any adverse reactions, weight loss/gain, and morbidity and mortality up to
14 days post administration of the first dose. Seven days afier the last dose the animals
. were sacrificed and necropsied to examine their organs individually. Blood samples were
collected before each dose and before necropsy for examination of T-cell populations and
25  expression of activation markers by flow cytometry. Plasma was also collected from
blood samples to determine 10D1 antibody levels and anti-10D1 antibody responses by
ELISA.
The animals tolerated three doses of antibody 10D1 without any clinical
symptoms during the treatment course. The weight of these animals did not change |
30 significantly. No gross findings were documented on 47 organs/tissues examined at

necropsy for either animal.
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Time point Monkey #1 Monkey #2
Pre-1* dose 0.0 (ug/mi plasma) 0.0 (ng/ml plasma)
Day 4, pre-2" dose 17.4 (ug/ml plasma) 43.6 (ug/ml plasma)
Day 7, pre-.‘sH dose 83.6 (ug/ml plasma) 97.3 (ug/m! plasma)
Day 14 90.2 (ug/m! plasma) 70.9 (ng/mi plasma)
10 Evaluation of the anti-10D1-antibody response was performed by ELISA.

No significant anti-10D1 response was observed in either animal during the course of
study (Figure 17). Microtiter plates were coated with 10D1 MAb (for IgM assay) or
10D1 F(ab’), (for IgG assay). Dilutions of plasma samples from various time points were
incubated with the plates, and anti-10D1 antibodies were detected with either anti-IgM or

15  1gG Fc-specific alkaline phosphatase reagents. IgM anti-10D1 antibodies appear to have
developed by day 14, however, the titers are very low. IgM anti-10D1 antSibodies app'car
to have developed by day 14, however, the titers are very low. These data demonstrate
that the monkeys did not develop anti-10D1 antibody responses after 3 doses of the
antibody.

20 These data demonstrate that the animals did not develop a significant
antibody response against MAb 10D1 during the course of this study.

Immunotoxicology was investigated by flow cytometric analysis of
lymphocyte populations during the course of the study. The lymphocyte subsets examined
included CD3 as a marker for total T-cells and CD20 as a marker for total B-cells. T-

25  cells, were further subdivided for expression of CD4 (helper T-cell marker) and CD8
(cytotoxic T-cell marker), as well as for activtion markers CD25, CD29, CD69 and HLA-
DR. No remarkable changes in T-cell populations or expression of activation markers was

noted. The results are summarized in Table 8 below.
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FITC- or PE-labeled anti- lymphocyte reagents. %CD3 and %CD20 are based on a
5 lymphocyte gate. The additional T-cell markers and activation markers are all based on
CD3-positive cells. These data indicate that multiple doses of MAb 10D1 does not have a

significant effect on B and T-cell populations or T-cell activation markers.

B. 10D1 primate toxicology study (3.0 and 10.0 mg/Kg)
Six cynomolgus monkeys (four males and two females), experimentally
10  non-naive and weighing 2.4 to 3.8 kg at the outset of the study, were assigned to

treatment groups as shown in Table 9 below.

Table 9
Group No. Number of Dose Level Dose Vol. Dose Solution
Males/Females mg/kg ml/kg Conc. mg/ml
1 2/0 3 0.6 5.0
' 2 22 10 2.0 5.0

Each animal received a dose of human anti-CTLA4 (5 mg/ml

concentration) by intravenous injection (i.e., “slow-push” bolus injection) every three

15  days for one week (i.e.,, on Days 1, 4 and 7). Detailed clinical observations were
conducted at least twice daily (“cageside observations”), and a thorough physical
examination was performed on each animal prior to the study and on Day 12. Body
weights were measured weekly (prestudy and Days 7 and 14), and ophthalmoscopic
examination was conducted on all animals prior to the study and on Day 12. Blood

20 samples for evaluation of serum chemistry, hematology and coagulation parameters were
collected from all animals prestudy and on Day 14. Additional samples for selected

hematology parameters (total and differential white blood cells only) were collected prior
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processed for examination by light microscopy.

10 Intravenous administration of human anti-CTL.A4 at dose levels of 3
mg/kg and 10 mg/kg given every three days for a total of three doses was very well
tolerated by cynomolgus monkeys. There were no clinical signs of toxicity from the
cageside observations and physical examinations, and no effects on body weight, ocular
examination findings, clinical pathology parameters, gross necropsy findings, organ

15  weights or tissue histomorphology.

The results of the analysis of test article concentration in serum samples
(i.e., trough levels measured in samples obtained prior to dosing on Days 4 and 7, and
prior to necropsy on Day 14) indicated dose-dependent exposure to the test article. On
Day 7, predose mean concentrations were approximately 84 and 240 pg/ml for the 3- and

20  10-mg/kg dose groups, respectively.

A potential for accumulation of the test article in serum with the every-
three-day désing schedule in monkeys was evident from the difference between the Day 4
and Day 7 trough levels (i.e., means concentrations on Day 7 were approximately twice
as high as on Day 4), as well as from the high residual levels on Day 14 (one week after

25  the last dose), which were similar to the Day 7 trough levels. Evidence of antibody
formation against the test article was detected in two of the six study animals (one from
Group 1 and another from Group 2). In the former case, it appeared that the antibody
response might have affected the clearance of the test article from circulation. Flow
cytometric analysis of lymphocyte subsets revealed a modest increase in total CD3-

30 positive cells between Days 1 and Day 14, which correlated with an increase in
CD3/CD4-positive cells, and a respective decrease in CD3/CD8-positive cells (Group 2
only). The percentage of CD3 cells expressing CD29 and HLA-DR moderately increased
over the course of the study, which was consistent with previous findings that anti-

CTLA4 antibodies can enhance antigen-specific T-cells.
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below).
20 Table 10
Phase Screen { Infusion Post-Infusion T Follow-
u
Time days |-30to130 ] 145|160 | 190250 370 48 | 72 | day | day | day | day | monthly
-14t0 0 min } min | mip | min } min | min hrs hrs | hes § 7 14 } 21 | 28

Patients with histologic diagnosis of primary adenocarcinoma of the
prostate, and progressive metastatic carcinoma of the prostate after androgen deprivation
and at least one systemic non-hormonal manipulation, are being screened for participation
in this study. Subjects must have progressive measurable disease, progressive PSA, PSA

25 >5ng/ml, testosterone <50 ng/dl, primary gonadal androgen suppression, life expectancy
>12 weeks, and Kamofsky Performance Status = 60%.

Subjects undergo physical examination, ECG, chest radiography,

diagnostic imaging, and blood sampling for hematological, biochemical, and immune

function assessments, and have vital signs monitored. Monthly telephone interviews are
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Y10%& () - qqq.ﬂlﬁﬁltgttlﬁaﬁﬁzl/al a’b@x‘ual in the study that prostate cancer patients have significantly
15 reduced T cell numbers although CD4 and CD8 T cells are clearly present. Many patients
were initially rejected based on the above entry criteria (see Table 11). The apparent
reduced T cell counts observed is a previously undocumented observation in prostate
cancer patients that may have relevance in treatments involving cancer vaccination in
these patients. Subsequent to these observations, the entry criteria were amended to
20  include patients having CD4 and CD8 count of = 300/ml and = 200/ml respectively.
In order to evaluate whether administration of MAb 10D1 can induce
undesirable non-specific T cell activation, peripheral blood lymphocytes from the prostate
cancer subjects were analyzed by flow cytometry for each of the following markers: CD4,
CD8, CD25, CD44, CD69 and HLA-DR. Blood samples were taken at time points
25 . indicated in Table 10. No significant change in the frequency of any of these markers was
observed during the course of the treatment for each of the prostate cancer subjects
treated thus far. An example of this analysis is shown in Table 12 which shows the
frequency of CD4, CD25,CD69-positive cells and CD8, CD25,CD69-positive cells at
times prior to, during, and subsequent to MAb 10D1 administration in two of the subjects.
30 These data demonstrate that MAb 10D1 does not result in non-specific T cell activation.

Table 12. Flow cytometric analysis of T cell activation markers in
prostate cancer subjects treated with 3.0 mg/Kg MAb 10D1,
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A second clinical trial (MDXCTLA4-02) using MAb 10D1 in subjects
with Stage IV malignant melanoma has also been initiated. A single dose of MAb 10D1

will be administered intravenously, as an infusion, at a dosage of 3.0 mg/Kg. This study

also consists of four phases (Screening, Infusion, Post-Infusion and Follow-up) as

described in Table 9, above.

The goals of this study are as those regarding the above-described study in

prostate cancers as well as to specifically establish a safety/tolerability profile for MAb

10D1 in patients with Stage IV malignant melanoma. One patient has been treated in this

study (see Table 13). As in the prostate cancer study, MAb 10D1 appears to be well
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10% & ()-( , ,10%& ()-( ,10% & ()-__G SabMb|[:vU4,8 , ,1F410% & () -z,
,2Z10% & ()-, bF. 1048 & ()- ,)10% & ()-( ,Y(10% & ()-( , s#M 10%

& ()-bccgce>ccduT3, , 910% ! F& ()-g , S10%! F& ()-!, 10%! F! & ()-10! 10! 10! (
,9:10% & ()-( ,Y7 10% & ()-dkdde/ eKeTe|[;uT3, ,"; 10%!'F& ()- ,S
109! F& ()- , 109! F& ()- ,&I0%! F& ()-( , !'10%! F& ()-(

, S&@LO%! F& (.) - Te] ef eger eeeeEuT3, , : 10%! F& ()-"; 109! F& ()-

10%-'F& ()-'"F 9: *; 10%'F& ()- ; 10%!'F& ()-eeeeeeeehl, 3 ; 10%!'F& ()-";
109! F& ()-'F 9: *; 109! F& ()-"; 10%'F& ()-';: 109! F& ()-'F O:
eeeeffffeG 3 ; 10%!'F& ()-'F .

- ,110% & ()-( , LOML0% & () - (
- ,1Ly10% & () -

0% & ()-~z6[|[[e\\]]|[:vUs,8

& ()-g, Y104 & ()-( , 10% & ()-(
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9: ; 109 F& ()-; 109 F& ()-"; 109 F& ()-'F 9: *; 10%! F& ()-faf
gghphi [[:,3 ; 10% $s10% & ()-S #10% & ()- 'M10% & ()- 10% & ()-T 10%E
& ()-T ,s!10%& ()-i%niiijkl[:,3; 10% &s0! 10%@ @& ()-S &s-10% & () - @
f+10% & ()- &s*:10% & ()- (10% & ()- & :10% & () - kkkkkl DI N8 U8 2003.0pF
109% & ()-5pF 10% & ()-5 10% & ()- F10% & ()-10!10!10!

109 & ()-W Xl al bl cl ol zI /\>vV6 10pF 10% & () -5pF 10% & ()-5) ?cF {zpF

109 & () - 5pk, 1% & 109 & () - 52IIIIIIIuY9vV6 10pF 109% & () - 5pF
10% & () -5) :5pF 109 & ()-5pF 109% & ()-51 111111 uY9vVe'
10pF 109% & () - 5pF 109 & () 5)?2cF {zpF 10% & () - 5pF 10% & () - 5pF

1098 & ()-5I 11111 muYovVe ; 10pF 109 & ()-5pF 10% & ()-5) ?cF {z

1098 & () - 5pH. 10%/&hynasFequerse anfibedyithatspesifipalyobivgs to momam@%f&r«) 5pF

R KAt e A T A - —

5 constant (K,) of at least 10°M™.

2. A therapeutically-effective human sequence antibody that specifically
binds to human CTLA-4.

10 3. The therapeutically-effective human sequence antibody of claim 2,

wherein the antibody binds CTLA-4 on the cell surface of normal human T cells.

4, The therapeutically-effective human sequence antibody of claim 2,
wherein the antibody is well-tolerated in a patient.

15
5. The therapeutically-effective human sequence antibody of claim 2,
wherein the T cell subpopulations marked by CD antigens CD4, CD8, CD25,
and CD69 remain stable during and subsequent to the administration of the
antibody.

20
6. An isolated human sequence antibody that specifically binds to human
CTLA-4 which is substantially free of non-immunoglobulin associated human
proteins.

25 7. A composition of polyclonal antibodies comprising a plurality of

antibodies according to claim 1.

8. The composition of polyclonal antibodies of claim 7 comprising at least
about 10 different antibodies according to claim 1.

30
9. The composition of polyclonal antibodies of claim 7 comprising at least

about 100 different antibodies according to claim 1.
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109 & ()-5pF 109 & ()-5pF 1098 & () - SwmmmmmuY9vVe ; 10pF 10% & () - 5pF
109 & ()-5)?cF {zpF 109 & ()-5pF 109 & ()-5pF 10% & () - 5SmmmmmuY9vV6" ;
10pF 10% & ()-5pF 109 & ()-5)?cF {zpF 10% & ()-5pF 10% & () - 5pF
109 & () - 5SmmmmnyY9vV6' ; 10pF 10% & ()-5pF 10% & ()-5) ?cF {tgFJUN 2003
109 & ()-5pF 109 & ()-5pF 10% & ()-5nn*n5n6n7nBnuY9vV6 ; 10pF 10% & () - 5pF
109 & ()-5)?cF {zpF 109 & ()-5pF 10% & ()-5pF
109 & () - 5BnLnWhanbncnnnuY9vVe ; 10pF 10% & ()-5pF 109 & ()-5) ?cF {zpF
109 & ()-5pF 10% & ()-5pF 109% & ()-5nnynnnnnnuY9vV6 ; 10pF 10% & () - 5pF

& ()-

109 o) 4ef {7ffe é&%éﬁi{iéﬁ %PBOI%/Q%Q Spticdfies of claim 7 comprising at least

about 1000 different antibodies according to claim 1.

5 11. The human sequence antibody of claim 1, wherein the human antibody
blocks binding of human CTLA-4 to B7 ligands.

12.  The human sequence antibody of claim 1, wherein the human sequence
antibody does not block binding of human CTLA-4 to B7 ligands.

10
13.  The human sequence antibody of claim 1, wherein the antibody binds to
human CTLA-4 with an equilibrium association constant (Ka) of at least 10°M™.

14.  The human sequence antibody of claim 1, wherein the antibody blocks
15  binding of human CTLA-4 to B7 ligands by at least about 20%.

15.  The human sequence antibody of claim 1, wherein the antibody blocks
binding of human CTLA-4 to B7 ligands by at least about 30%.

20 16. The human sequence antibody of claim 1, wherein the antibody blocks
binding of human CTLA-4 to B7 ligands by at least about 40%.

17.  The human sequence antibody of claim 1, wherein the antibody blocks
binding of human CTLA-4 to B7 ligands by at least about 50%.

25
18.  The human sequence antibody of claim 1, wherein the antibody heavy
chain is IgG or IgM.

19.  The human sequence antibody of claim 18, wherein the 1gG antibody
30 heavy chain is 1gGy, 1gG2, 1gG3 or 1gGs.
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109 & () -5nnnnnnnuY9vV6™ ; 10pF 10% & ()-5pF 10% & ()-5) ?cF {zpF

109 & ()-5pF 10% & ()-5pF 10% & ()-5nnnnnnouY9vV6™ ; 10pF 10% & () - 5pF
10%8 & ()-5)?cF {zpF 109 & ()-5pF 10% & ()-5pF 10% & () -5000! g 'PHONOMPVVE |
10pF 109 & ()-5pF 10% & ()-5) ?cF {zpF 10% & ()-5pF 10% & (

10% & ()-5. 090CoNoCoPogouYOvV6 ; 10pF 10% & () - 5pF 10% & () 5) ?cF {zpF
10% & () - 5pF 109% & () -5pF 10% & () - 5gohoso00000z >vV6 10 y10% & () - pF

it (12 0l Tl Sl 5 SLISSRAGA iV

3s! 109& () - dea"r( Tsﬁéﬁ‘é al Mechairl.0
'110% & () - 10%&() "110%8 & ()-""}10% & () -
%4.0% & ()-GrQrWerrrsrurUQvVG

10} 10% & ()21 ) Opl{hé f]rﬁ)rﬁdaﬁ‘ s(e)quené&grﬂfbé)) of cléﬂ\g)g{d \%h{s}eln tl%elﬂlﬁn%n(gequ'é Xé{ reer

r WOvVve"

1(\)/6} 10% & ()aritib@gy i§ 8RB by huEBHGE: lidavy GHEMVERY (Lmdr} HABBalght-chatr T rrr U
v
10' } 109 & ()nucjeipacidedhpkeqmpriss nudipgtidy seayannnsdn their V?fi@%&eg'?ﬂsraﬁ} sstntt

![+\1/ggé& (13) tuuuuuuuﬁﬁgﬁ2 RI&?%%@FI(\%F |éyi~}@° 0%%?85"%%8/%& Q-0 1% & 0~
#1090 M ()-10!10!10!" f:10% & ()- 5! 1ocy<1l 1&' () - MwVixxyzpz| [ : vU&

Lém\ﬂl\g& I(g)f%?z;g; QN&“%[‘ S\?’%Jg!mév%a %‘éﬂ)&\ﬁ’fﬁ@a@w %@@MW (“')q“ence

#L! 1 10%HME niibo %8%}%‘%6@ by huh%Q$ ﬁ@a@chaﬁ@%"%éﬂ ké%a&rdlﬁt[oh‘éw

&9109M M&' () - &3 ()-f &010%M gé
6&*' 1 109 MSUCleie woifs; that caropesenugleotd® sequernoes |ﬁ;1lms,1@vanqple regions as

0 2 ) SHRUAPEN TS e gy |7 < O

9" 10%! & ()-0|[:vUu4 & 10%! & ()- &10%! & ()- 3F10%!& ()- s 1 10%! & () -
310%! & ()- & 10%! & ()- cGHlL' 10%! & ()-r1 L' 10%! & ()
10%! & () - "133. 10Bke BuMpN Saguemee/@nybfeqyw @alnldwh&rqw ihé humf@%eweope

t X<4! 1Q% I
Lovier & (- 1EopbY s droded by huptan By edtyi drajn aho g4 foted il shajn
10%! & () - " 'Mucleid @¥ris&hbd eé‘rhbﬁ'se nucleotide sequences in their variable regions as
set forth in SEQ ID NO:22 and SEQ ID NO:12, respectively.

24. A human sequence antibody of claim 1, wherein the human sequence
20 antibody is encoded by heavy chain and light chain variable region amino acid
sequences as set for the in SEQ ID NO:17 and SEQ ID NO:7, respectively.

25. A human sequence antibody of claim 1, wherein the human sequence
antibody is encoded by heavy chain and light chain variable region amino acid
25 sequences as set for the in SEQ ID NO:19 and SEQ ID NO:9, respectively.

26. A human sequence antibody of claim 1, wherein the human sequence
antibody is encoded by heavy chain and light chain variable region amino acid
sequences as set for the in SEQ ID NO:23 and SEQ ID NO:13, respectively.

30
27.  The human sequence antibody of claim 1, wherein the human sequence

antibody is encoded by human IgG heavy chain and human kappa light chain
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10%! & ()-"110' 10%!& ()-"1L' 10%! & ()-"IL' 10%!& ()-"1L' 10%! & ()-"!L
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10%! & ()-"kF  Sp$ka SW_cgj 28 10%!& (IL' 10%!& ()-"IL' 10%! & ()-

10%! & "L 0% ! & re! &

10‘V§' & E ? L' ny@lyécp a%'(jﬁ O(C%Wr'si@ﬁ/éa%?t{'? hSEﬂMy aﬁ]@‘i@lg' }Qa)'n Sﬁﬂueg&/%*fm\/gene
10%! & oe! & IL" 10%! &

$pska L 5&8”‘%%% ’63)8301%34/\%?% %‘L%lrgﬁ}g?éé' F&p L el & (-1l -
10%! & ()-"1L' 10%! & ()-"1L' 10%!& ()-"1L' 10%! & ()-" 28 10%! & (!L'
10%e! & ' e! & L' 10%e! 10%! & "L
e & () e % Biebi seushn Sifoddy ottt 2 hSiei ins B deciehts

10%! &
o/ 310 éb()car{}fb%gwghg?%e% } ?ngz}%g%%p%p%é I)ght(c)h"’"n

Z10%t&' () - 1(151U.1.3031<160ld’51QWBl&‘| ng vagaljedeayy agddight phainsengences trogy @eng
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R

dHNAde! &10#{H-H$W%GN&K(Y)¥AI3$‘BKG:{&EQW' N@®:32) -aM{TG\Z\%GI—‘?IRD(Y)(SEQ H 00137 () -
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YIY& () - - #{ D% ﬁamaﬁ{déhﬂaﬁ(bé(&nﬂbods#éfaﬁﬁﬁfﬁ Yéorhpnslﬁ § e eh&i0#{ HLO%Y! Y
& () --#{HLO%Y! Y& () - - ##3& F{ HLO%Y! Y& ()™- - #{ HLO%Y! Y& () - - #{ HL0%r! Y& ()--#_?N
Ade! &10#{ HLEORRY&! R2 N0 WQtoenc#wﬁ‘é IMHABER-I &P HLO%Y! Y& () - - #{H

0% ) MRS 0 o oA

H109%! Y& () -resipéttiviely, itid(light 288 CDRNACEIRR, Gy CBBecienkes ##38. F{ H109001 Y&

{ ’7NAZ££::_2%LO %ﬁé‘@%ﬂsééﬁg ”’éﬁé&@&eﬁ%i@@ﬁéﬁ{%@wmw angd 109 Y& () -

- #{ HLO%W! Y& QQyyadssSPwT (SEQ ID NO:35), respectively.
$()-/0_CNAdel &10#{ HL0%(! Y& () - - #{ HLOWYT Y& () - - #{ HLO%Y! Y& () - - ##3& F{HL0%(! Y

& () - - #{ HLO%W! Y& () - - #078<=ABgCNAde! &LO##3& F{HL0%Y! Y& () - - #{ HLO%Y! Y& () - - #

Ver () i ¥ va 13 tungepissiienEe ioadl e beRPHERIIRARERH Lot ol
DNA4e! &10##@5!&2@%3'0@ (and GORE Sdduihifdis Y&Y OMH #S BLOMYNTE28), - - #{ HLO%! Y& () -

# H10%y! Y& '7NA4 I &10#{ H1LO%Y! Y& #{ HLO%Y! Y& ##3& F{ HLO%Y! Y&
o eoa Y DG RsbpSe SEd mmm{w ARy GRS e ()

#LFESB%X%&“?? f@ﬁ BT hars e i s Sl 0 ()
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_HH#3& F < 09 ol Y& #{ HLO%Y! Y& #{ HLO%Y!
Y& () - ##3%5&%’3%(1%@%5 ﬂ’é (V?S {Hl(Og/d(' Yf& ()--# ngg/d(l Yf& ()--#
{ HLO%Y! Y& () - - #{ HLO%" Y& () -

{_?NAde! &10#{ H10%Y! Y& () - - #{ H100/d(I Y& ()--##3& F{H10%Y! Y& (?] - #{ HL0%Y! Y& () -
- #{ HL0%80Y&' 3.- - #The human sequence antibody of claim 1, wherein said human sequence

" 2NAde! &10#{ H10%Y!. Y. ##38& F{ HLO%Y! Y& () -
- #{ HL0%Y! Y& {'}tjb ﬁ( ¥ d® %}@}J g %Bg&ﬁé%?ﬁ%{?{ Eﬁé‘ow Y& () - - #{ HLO%Y! Y&
() - - #{ HLO%W! Y& () - - ##3& F{ HL0%Y! Y& () - #7892({’\ NAde! &10# 010%gé& () - -

. 10%&' ()- & 10%& ()- +10%& () - { HLO%Y! ﬁ@ -##3& F{ @[ : - 410q s; 10%g& () -
7f1099& () - &6Y10%q&' ()- 410%& ()- 3-1090% ()- 110%& ()-t bA410q

S1098& ()- L1098& ()- 1098& ()- |"1098& () m SZ1098& () - 10g10q% U410

1096 T& ()- f@! 109! T& ()- s109%! T& ()- &$109%! T& () - 10940%40% @

1008@& ()- % [:vU410  LT#1098 & ()-0* LT#109% & ()-0* LT#10% & () - 0*
LT#109% & ()-0* LT#109% & ()-0* ; LT#109%! T& ()- 0*1j b| [: vU410

LT#109a! T& ()- 0% LT#10% & () - o* LT#10% & ()-0* LT#10% & ()-0*
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&310% & ()-y 1&310% & ()-y! F10%& ()- F10% & ()- x '(3{~<vU410 19/

109& ()- 9/ 109& ()- !#&&3109& ()-  &&310% & ()-  &&310% & () -

@&310% & ()- 3> T _bxV<vU410 !9/ 109&! 9/ 109& ()- )!'9/ 109& ()- )!9/
10%: ()- -19/ 109%& ()- !9/ 10%& ()- bcfqliQal 9o/ 10%& ()- !9/ 6QUR fag ' 9/
109& ()- '9/ 109 ()- 9/ 109 ()- SW Omi Ga!9/ 109 ()- !9/ 109%& ()- 9f
109& ()- 5WOm 9/ 109 ()- '9/ 109%& ()- xBW9/ 109& ()- SWOm 9/ 109%& ()-

19/ 109&' -, 19/ 09 - 19/ 109&' () - ,xV4v9/ %% 9/ 109&! - 19/ 109 -
'8 10v& () 339/ TRENIAN SegHelge@niiody o gl Wherels SN B ) .
19/ 109 () -hdrl4n &B¥Eal($ a mouse.

34.  The human sequence antibody of claim 1, wherein the human sequence

5 antibody is a F4, fragment.

35. A polyvalent complex comprising at least two human sequence

antibodies each of which specifically binds to human CTLA-4.

10 36. The polyvalent complex of claim 35, wherein the two different antibodies

are linked to each other covalently.

37. The polyvalent complex of claim 35, wherein the two different antibodies
are linked to each other non-covalently.

15
38. A nucleic acid encoding a heavy chain of a human sequence antibody.
39.  The nucleic acid of claim comprising the nucleotide sequence as set forth
in SEQ ID NO:1.

20

40. A transgenic non-human animal having a genome comprising a human

sequence heavy chain transgene and a human sequence light chain transgene,

which animal has been immunized with a human CTLA-4, or a fragment or an

analog thereof, whereby the animal expresses human sequence antibodies to
25  the human CTLA-4.

41.  The transgenic non-human animal of claim 40, wherein the transgenic

non-human animal is a transgenic mouse.

30 42. The transgenic mouse of claim 41 comprising HCo7 or HCo12.
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19/ 109 ()- 9/ 10% ()- 5W Oml TXYZepi Gv!9/ 10% ()- !9/ 10%& ()- 9

109& ()- SWOm 9/ 109 ()- '9/ 109%& ()- p{xBw9/ 10%& ()- SWOm 9/ 109%& ()-
19/ 10%& ()- '9/ 109 ()- '9/ 10% ()- } CvO/ 10% ()- 59/ 10%&1(E) JUM/2003
109& ()- 9/ 109& ()- '9/ 109& ()- '9/ 109& ()- '9/ 109& ()- sV4v9/ 1098 9/
109& ()- 9/ 109 ()- 9/ 109 ()- 9/ 109 ()- 9/ 109 ()- SWOmwP.v9/ !9/
109& ()- '9/ 109& ()- 9/ 109& ()- SWOmD/ 109& ()- 9/ 109%& ()- xB%w9/

109%&' ()- 5W 9/, 10%& ()- 19/ 109%& ()- !9 %& (),- ! %& () -

+6 AExS/)4v9 / fg)z 9 /A fgkﬁﬁn% gcgrqu)ésm‘goa% %egll_obtaljneé(%rg%n (a)trans%/en?'con%-%man
animal having a genome comprising a human sequence heavy chain transgene
and a human sequence light chain transgene, wherein the hybridoma produces

a human sequence antibody that specifically binds to human CTLA-4.
44.  The cell line of claim 43, wherein the cell line is a hybridoma.

45. A hybridoma secreting a human sequence antibody that specifically
binds human CTLA-4 or binding fragment thereof, wherein the antibody is

10  selected from the group consisting of:

a human sequence antibody comprising heavy chain heavy chain CDR1,
CDRZ2, and CDR3 sequences, SYTMH (SEQ ID NO:27),
FISYDGNNKYYADSVKG (SEQ ID NO:32) and TGWLGPFDY (SEQ iD NO:37),
respectively, and light chain CDR1, CDR2, and CDR3 sequences,

15 RASQSVGSSYLA (SEQ ID NO:24), GAFSRAT (SEQ ID NO:29), and
QQYGSSPWT (SEQ ID NO:35), respectively, and heavy chain and light chain
variable region amino acid sequences as set forth in SEQ ID NO:17 and SEQ
ID NO:7, respectively,

a human sequence antibody comprising heavy chain CDR1, CDR2, and

20 CDRS3 sequences, SYTMH (SEQ ID NO:27), FISYDGSNKHYADSVKG (SEQ ID
NO:33) and TGWLGPFDY (SEQ ID NO:38), respectively, and light chain CDR1,
CDR2, and CDR3 sequences, RASQSVSSSFLA (SEQ ID NO:25), GASSRAT
(SEQ ID NO:30), and QQYGSSPWT (SEQ ID NO:35), respectively, and heavy
chain and light chain variable region amino acid sequences as set forth in SEQ

25 |ID NO:19 and SEQ ID NO:9, respectively, and

a human sequence antibody of claim 1, comprising heavy chain CDR1,
CDR2, and CDR3 sequences, SYGMH (SEQ ID NO:28),
VIWYDGSNKYYADSVKG (SEQ ID NO:34) and APNYIGAFDV (SEQ ID
NO:39), respectively, and light chain CDR1, CDRZ2, and CDR3 sequences,

30 RASQGISSWLA (SEQ ID NO:26), AASSLQS (SEQ ID NO:31), and
QQYNSYPPT (SEQ ID NO:36), respectively, and heavy chain and light chain
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57.  The use of claim 56, wherein the tumor antigen is telomerase.

10
58.  The use of claim 55, wherein the antigen is a component of an amyloid
formation in the patient.

58. The use of claim 55, wherein the patient is suffering from Alzheimer's
15 disease and the antigen is AB peptide.

60. The use of claim 51, further comprising administering a cytokine to the
patient.

20 61. Use of a polyvalent preparation comprising at least two human sequence
antibodies to human CTLA-4 linked to each other for preparing a medicament

for suppressing an immune response in a patient.

62. Use of a polyclonal preparation comprising at least two human sequence
25 antibodies to human CTLA-4 for preparing a medicament for suppressing an

immune response in a patient.
63. Use of a pharmaceutical composition of claim 47 for preparing a

medicament for treating an autoimmune disease in a subject caused or
30 exacerbated by increased activity of T cells.

104



10

16 JUN 2003

64. Use of a pharmaceutical composition of claim 47 to the subject for

preparing a medicament for treating cancer in a subject.

65. The use of claim 64, wherein the cancer is prostate cancer, melanoma,

or epithelial cancer.
66. The use of claim 64, wherein the pharmaceutical composition further
comprises an agent effective to induce an immune response against a target

antigen.

67. The use of claim 66, wherein the vaccine is a tumor cell vaccine, a GM-

CSF-modified tumor cell vaccine, or an antigen-loaded dendritic cell vaccine.
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