WO 01/ 14424 PCT/ 1JS00/ 23356 HUMAN CTLA-4 ANTI BODI ES AND THEI R USES

REi f RENCE TO RELATED APPLI CATI ONS Thi s application clainms the benefit of

US. provisi Sxitageent application Serial No. 60/ 150, 45PCcTAN®/2d356 C| osur e
of which is incorporated herein in its entirety. 5 FIELD OF THE | NVENTI ON
The present invention relates generally to rml ecul ar i mmunol ogy and the
treatment of human di seases. In particul ar rel ﬁig tﬁﬂ vel human
sequence anti bodi e NE&EThA4ANTIROD PESat i ng human

di seases and infections using these anti bod| es. 10 BACKGROUND OF THE

| NVENTI ON The vertebrat e immnmwmmmmrmmlmm@mi gnal s to achieve

optimal imune activ | on e r Synp.
Quant. Biol. 54:1-14 &B}mﬁ@??‘i“gﬁﬂ"\éﬁs %\%2?‘?@?@’5@“ ny
Fundanent al Seﬂil‘NU?BOﬂJSMS@‘,ﬁe@iﬁbtoﬁﬁélofv(rlﬁ&ﬁﬂnco@watedmweﬂhh)tsaktiiayers 12 and
13, pages 411-to 478. Interactions between T 15 | ynphocytes (T cells) and

EQLQ?E”OE many 'CSﬁeE.e'v'esnéf*i’cﬁﬁlﬁtﬁffﬁﬁiwweahﬂ% | ?ﬁ?‘r’giig 2
7, B S e R
'ar“érﬁf;‘?ide} e pomag CTERA %ﬁeém%%%eﬁwex%ﬁw%@ i o0, AP s
t han are reshds@sntibbdes (Kali uch| et at. . I'munol . 131: 109- 114 (1983);

Krei ger et al. J. Immunol. 135:2937- 2945 (1985); McKenzie, J. I|nmunol.
141: 2907- 2911 (1988); and Hawyl owi cz and Unanue, J. I mmunol 141:4083-4088

(1988)).10T cell inmmune resPACKGROUNDCOMIHEINVENTIKANt hat i nvol ves

cell-cell 25 interactions (Springer et al.., A Rev. Immunol. 5:223-252
(1987)), particularl yrmmmmmmmcmﬁpksigsmw aghievARPtimal and

"hinar el |0 (T8RS ARUEENE o ooty od s S o MEY,) ;o)
Med 179: 11091985);Paut Wﬂhan Eesqhd(wm Pressy NYU| Fundaindmn! maddgyﬂth editiossur f ace
CooPOTS RS RRRS a TERARS TR B g 1T, 30
Curr. 11WOy Wﬁ)@ﬁ@%@%ﬁ@sm@ dells (Al?(t}l‘aﬁ! esseﬁtxﬂldthéixﬂjnu&)l’ i nger
ol | ur f acdoRPRFohAaRe CLER Popisy tlpatye Rucan el g AMRES plmesb dhing, of °
nmonocl onal  aRtiinkyaAé REpoase (ShengetisrienGd. Rév. Bkl 61226 haASRT); Sihw anueu kocyt e
Ty ping 111, Shimuzn, 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 et 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 immune response is a complex process that irivolves cell-cell
25 interactions (Springer et al.., 4. 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.




Oxford Univ. Press, Oxford, NY. (1987)). 5 Early studies suggested that B
| ynphocyte activation requires two signals (Bretscher (1970) Science

169: 1042- 18991424 now it is believed that all |ynphocyPEIUSPIAI6r e t wo

SI gnals for their optimal activation, an antigen specific or clonal signal,

oS el Sl AR RS A9 L. AT el ARSI Bl o

cl one enco&mﬁd&mhmg@elhmﬁm&aﬁmﬁﬁbn@)mgagﬁbﬂﬁadli?)thé&bctﬁ? (Fr eenan

1987) J. | I 3 t hi DNA h
E)een )shown Q?mg{’)ﬂ?‘??}ﬁ&bﬂé'ﬁ)’qgﬁﬁm %ﬁg&ﬁ%&ﬁ,ﬁg F_E‘B"}?‘Y’CI Ié(;'@g (@986?\/6
Human. Immrmdfordlﬁnd.%em&r}ipchmg 81) J. Imunol. 128:823; Freenman et

989) supra; Eﬁr emap et al Kg supra). . In addition,

expressﬂson of this a

fligs suegssied, Rhcyn activation requivse e sigpaleages,
such as rmr(Bfechs&(19%)&E&ﬁemlm-@hg)ma%wmb;fhe%‘dwam hmfc}t& antigeni c
response requires signals provided by A first sighal “I's initiated

by i nt er acteqyireswo sigpalsfog thejr @%ﬂﬁ%ﬁ“@%@l@%@m or glong} signal, 8$ nvest .

86: 1015 (1 b&Gidn &M ﬂmé"hﬁ' 9%% S maj or

hi StOCOITpat%i&@I)a%Iat cg’arf.%lhex MQ-E:) mol ecul’'es o )X&%(ﬁb% I munol .
Today 8: 27(1"1"'2'00’( i@e%lﬁ—zﬁamlaén&mgmmlamwxﬂmwm cellf ficient to

et ual 1) | aasetich SRR FEngR oy Mad BF (BOSERFT o) TrpBall O o8 15 1040

(1990)). TWellsmqrafepfeﬁwhthlel&Abem shoyax to stainchydoth'labelédMab Bitamdi ded by

t he MHC ha ﬂq'ﬂfk'p 1 oRf st e
(Schwart z, %ﬁ;ﬁg £ %?1 nanue, Frti% I%HQFP@%’&‘HW%J?%’%‘G%B The
mol ecul ar 238:833 Lﬁreenvhetm dlg@dma,sﬁrgmdnqtsl (6987, cugriak e hdditiomgler st ood,
al though it t%gm;as | ecul es s ch as
i nterl eukin %‘%is?‘l“e&{%&‘ r anggﬁanﬁ@%éﬁgﬁé¥°&%ggéﬁ§%n&§ﬁ§sP(%‘é
i nvol veld i (Fiepman efaill, sémm). adhesi on (Sprl nger, Nature 346: 425 (1990)) can
provi de costi mul at or ormd neri. J ot ei n of
t he i munogl obul i n ?&giguperm%% ggseéecﬁmgs W?)‘@ © épﬁéad Sci .
84: 8573- 85 TThe (fit 8ighal,is initiated by interectoo of thedrml:‘lub ﬁncnmblar(Weiﬁ,erHrure human
T cells ( 19 Current.
evi dence sdfde s?é‘lﬁsaqggw?%éé%nﬁrgs*éﬁ %‘ gﬁassif‘%‘%'f’ﬁative T cell
acti vat i on Hisidonmytitilitytcomplex (MHG) tnoleculesior tha APC (lAYtleﬁ, UmmimeslcToday 827Dt Or
conpl ex,(J t 4472 4481 nocl onal
ant i boﬁﬁ%sl@ﬁ@ 3%]/8 WI(%%% %ggﬂg éﬁ@@%‘%%@% anti gen
can augrrentthérahsaicbofesqnmmdgmlmayawiaﬂglldayitudbndbhﬁcmﬁﬁblysﬂﬁeﬁﬂy stimuli
(revi ened June et at r hese Sti ory effect resul t
from MAb-i Rg o2y %ﬁf%“e‘“ﬁ %&3@@ rpr#] sefi%/d %Pﬁ’ia 'Pﬁgt Acad.
Sci signal provided by the MHC has been demonstrated in a number of expenmental systems

(Schwartz, supra; Weaver and Unanue, Immunol. Today 11:49 (1990)). The molecular

25  nature of this second signal is not completely understood, although it is clear in some
cases that both soluble molecules such as interleukin (IL)-1 (Weaver and Unanue, supra)

and membrane receptors involved in intercellular adhesion (Springer, Nature 346:425
(1990)) can provide costimulatory signals.
CD28 antigen, a homodimeric glycoprotein of the immunoglobulin

30 superfamily (Aruffo and Seed, Proc. Natl. Acad. Sci. 84:8573-8577 (1987)), is an
accessory molecule found on most mature human T cells (Damle et al.., J. Immunol.
131:2296-2300 (1983)). Current evidence suggests that this molecule functions in an
alternative T cell activation pathway distinct from that initiated by the T-cell receptor
complex (June ez al.., Mol. Cell. Biol, 7:4472-4481 (1987)). Monoclonal antibodies
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86: 1333-1337 (1989); and Lindsten et al., Science 244:339-343 (1989)) as a
consequence 5 of increased rrRNA stabilization (Lindsten et al.. (1989),
supra). Ant wodDa®2Abs can-s-al so have inhibitory* effectsPCTmmmssshey can
bl ock aut ol ogols m xed Iyrrphocyte reactions (Dame et at.., Proc. Natl.
Acad. Sci. 78:5096-6001 (1981)) and activation of antigen speC|f|c T cell
ckones (Les@Mbs}teaetiveawith CDERiantigdn cahmngmenk T calbregre8ees inidged o@epys  Sone

st udi es. have i ndi cat e coun eII 10

ctivat i on BAIGTR St (Aeper ey dutes o) TopleBERRRFy S it |,

8é75031 503|§¢mTMQ-Q)mh a oedlajﬁ)k&'é/pﬂﬂudnoiiammowsn%naahePﬁEfNaLM Seir eg It_o as the
antigen e an re a e |l obul in

super fam | y 89513330334 (lqsﬂ’gé’bﬂf‘f‘&é@’te f’ "@%ﬂfﬁg 3@@8?)3“ PAPFIEE

ext racel sul gfinir @ MRNAsHNANGR (st b d2D{1989))upd) nti- CDDBiALS o Owed by a

constant (C)-lie donmin. 15 Delivery of a non-specific costinulatory signal

to the T ceblsohayginhibitprieffectsciesitheyigan baskautleaous mixed ImmnhocHReaRtions  ound on

I d
éggG)S o %({S@h \Agldciﬁﬁggﬁl\?& : AC3A: Sei. 78@69&3&@(19%&')?&7&&%%%%&@%-6 B7.2 or

1Tver costi nmul s'to cells via
CD28. Cost i sperificTovelliclomen (Gasstpas: gk M{éﬁnmmgé/llﬁ g&'l%ﬂ%ﬁ@) Usi ng genetic
fusions of the extrag%qetégmesﬂwekﬁﬁea?ea%atEﬁzwam&p@%&m@@ce@ceptor

and |i mrunogl obulin constant region heavy chains
i nter acﬂbonsctbemmmhg@mtimlmalg@rom%é Ayegré'ci:hﬁ 103128 (Linsley

et al., et on protein,
as wel | as E@QQA%&eB%%d_ékgzrﬁgh&%ﬁi%} een sﬁ%e\!/m to Eglzitl mul ate T cell
proliferati tiganddarealsb mepibazslofithie immwiaglobilin wafmulyé)medelcmyﬁaﬂ 80
speci ficall i mul.a C R{P’ “'Rﬁ I L-2.
Addi ti onal ﬁ‘»P?;ﬁ’. tHe Iﬁgg\;“gw %m%%e%g%%g%#rg%&? | n%%éb?éeg) II@ 2 production
i nduced i n demiiaiféllowed by b comtane(()dikeddmaid.i nes by cellular interactions
with a B_cell |eukem.a.line_.(Kohno . it 2t 0 (1990)).
CD28 haﬁ5 a single extﬁé‘gglyl‘)g %ynﬁg?lﬁgﬁﬁmt&%éaw ’ E%%ljegra %Ar uf f o
and Seed, s lqaitawo hémoblogous md‘amlmbmlmé found ol AP@’s) B (esorcallaidBil, mled by
dlfferentlal s t c..T. cell..cDNA | ary (Brunet
1987) Natu ! at was
(1987) Nat uoeCEB e 7S cafie B2m EOBY). fo o Fin R det st
original 'y isgens tofT s bie COHis Cestigftation thicigh €M2B gropdotes Theelliacvador.of ytic T
cell cDNA library (Brunet et 8.2 2 -4 is
al so a menber of the Vﬁ’ﬂ%ﬂfﬂ?ﬂﬂ mﬂslf’%eﬁwace'ﬁﬁwr’%mﬁ ?)%71@%5%&} dg}; rises a
single egtr thik! bl Trdnhund g;ﬁganﬁmur@&ﬁfamxaglmhws»m 3 WD 01/ 14424
PCT/ USOY 2335 f’ound |n @ﬁ ul ations havin 0(;110 i C C'zl vity,
suggest i ng fnteractions betw F 185R haye e %’f%l nsie¥ E)‘cﬂi (Brunet et
al .., supr aEgp é)ﬁ?ﬁs '&tl-?ab (1991j)nmmhme8371g fusiéhretdindss el PR B7)posifes ear cher s
have reporte e cloning and mappi of gene for the
CHO cells, have beent shown to costzmu ate T cell proliferation.
T cell stimulation with B7 positive CHO cells also specifically stimulates
25  increased levels of transcripts for IL-2. Additional studies have shown that anti-CD28
MAD inhibited IL-2 production induced in certain T cell leukemia cell lines by cetlular
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 (Bruet (1987) Nature 323:267-270).
CTLA-4is 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
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human counterpart of CTLA-4 (Dariavach etal..,Eur. J Imunol. 18:1901-1905
(1988)) 5 to the sane chronosomal region (2933-34) as CD28

(Laf age- PoYR 1 et al . ., | mmunogenetics 31:198-201 (BOBO§H233SeqUEnce
conpari son between this human CTLA-4 DNA and that encodi ng CD28 proteins

reveal s significant_ho OJ‘ se uence wth the est de ree of
‘horol ogy i ?P“Pﬂé“ ﬁ?‘!&‘ﬂ’g‘%ﬂf’ o 2 ﬂ‘ggﬁ’&%ﬂ’gtéﬁiﬁ g
1988, supr @inchH indhy 1saﬁcxaéponse (Eﬂ&%tet%k'?&@)‘a BRnSCABL. Steehis, mve

suggested that CTLA- an_anal ogous function as a secondary

costi nmul at &¢3- @1:?‘5199@9)%33@?“’1‘“5% Tepoted the ploning gud mepping ofmgene forghect al .

J  Exp. Megum P, Nos.
5,977, 318; 968 510 5 885, 78% ang%&[e’yﬁ'wJlﬁuﬂlmgvfeépislggﬂgggg)%ave

reporteél tﬁmﬂlemwuowabmg@pmaﬁﬁg) as(ILx28{TafageiBonhitaloff epdl...T cel |

acti vat iong al .

Int'l | mmn’é'?ﬁwgg%f@( %gg@?goéé @6&% %s enijpgﬁso%%%ivfkgmms Wﬁh

7: 885 895( mat)dthattentnﬂmmm%msmalshamﬁ@ﬁt_lmmldgfofcseqnm:ejmh suf fer
from massizve s been

.reported t H‘atgr%{) &]%Oere%kg%ﬁ&g@ ﬁ%ﬁﬂﬁ@‘g@‘ﬁf’@“ﬁﬁﬂsgﬁ@é hW’(’V\aI unas
et al.., Iairulﬂ&Sysupta,Ma%Be(dl&%”,sW)l n vivo (Kearney (1995) J.

| munol, » 155: 1032- 1 er bat es 20 i nlt Leach (1996
sci encd® 271:1734-1 dsmﬁ&%ﬁ%%‘ﬁ%%@%ﬁ%"‘e‘&séﬁ FURY T e el
(Luhder  ( 19&8hdaiysqstimbiathr (Lifisleyld 4l ABEp. Metl. 1I763595-$MQQ92)T woer aledr t hat
CTLA-4 has, a he i character of

the T cell W Egeg%gr}\égs @&@ﬁgﬂﬂey{?ﬁé%?ﬁmtﬁPﬁsﬁMoL 9: 396- 404
EI zleét 228) 6;9'?%3)0 ;.3,885)706;140 (th,StSS,S'tD)lﬂtBﬁe\gdg%ersTﬁwmﬁﬂggi edm?ﬂ’t AZRaS ':y |

i S. i s .,consisten e observ nme au oi mmune

patients ha%aPResig 1o} fﬁﬁ)@ﬁ“&?ﬂ aﬁlva?qn(;%umla ﬁjﬁgt—f a{‘i .
bl ocki ng ang2:#sma6sy; Kmstenchemal, Faddinmansl0d:519-523(1996; Chakb&s bal.. (Mat sw
(R200n v RS, SRS IR B pesh e B S i Wi s ° U
i npedi ment snaksied 1mphdjmmaaﬁdmmbemémmsuﬁa) whwbéeheé@awmaccm

di agnost i Céﬁipgad@gg%%n antl bg&lrlg_% humagf s the intrinsic

| mrunogeni TP m _

| NUNOCONPR{9YAJ) and VN (Kasmamps:ﬁueznamon i15$: maadmtsb)eemame@ afifta@dr Of

rodent nmongcl onal _anti bo%s t he at I ents produce artfrbodi es' agai nst

the rod@nt mrmhtdcaa(l? '§‘E€f{§’€'r?t,7é§7 HhESY apd, grhqnces ap indysedantoimmpnt di es

( HAMA)  neuigisaase PrutdBe(19989 7 ERs WiredC 1874370038). € ha Mko bk Fepbitdd WO
01114424 PCT/ USUQ 2?3569:;}:”;? ty. These ?and ot hgr deﬁam entgfté'dsﬂlAﬁﬁt he

previ ous ahps Brlrmanyear Waﬁﬂp“t%m 19} eharasten pf the Tiegllammure i bodi es to .‘
CTLA-4 by t&Boride ECIRRTbelsTIINT) Ci: Opik N0 8:3963704; BYEMbhEX 997 7.

Inmunol. 158:1989-1993; Thompson (1997) Immunity 7:445-450). This is consistent
25 , with the observation that some autoimmune patients have autoantibodies to CTLA-4. Itis
possible that CTLA-4 blocking antibodies 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 atitibodies against the rodent immunoglobulin sequences; these human
anti-mouse antibodies (HAMA) neutralize the therapeutic antibodies and can cause acute
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The present invention provides a human sequence anti body that 5
specifically binds to human CTLA-4 and a human sequence anti body that
specifical | wodiiusds to human CTLA-4 which is substanti al pgrismesssé

non-i mrunogl obul i n associated hunman proteins. In a rel ated aspect, the
I nvention al so provides a therapeutically-effective human sequence

ant i body t hiakicity@thieée andlother dificidaciesdn therpesvidO¥ atibadies are gateomebydtheodi nent s,

t he therapeuti.call effec n binds to CTLA-4 on
the cel | suPPYgigngfh ?ﬁ%’?g%%ﬁﬁ%gﬁeﬁﬁ Eﬁ{heéfm%ynbodl nments, the T cell
subpopul ati ons mar ked by CD antigens CD4, CD8, CD25, and CD69 renain stable
during and subsequent to t hSUMMARYSOFTHEINGENTION

t herapeutical ly-effecgtive h man .. sequenc ‘1%%\ enbodi nment s,
the therapeutically- gltf’hf ' B“'EMRI %’gt%ﬁ H‘%@énl% ? %‘ bldl:lds CTLA-4 on
the cel | 5sugdesiialBf bmerIaﬂB&hmesaqmmumemsﬂythe hunan

bod | - I d di
A S0 pr ovi db i B EbLA- VR Bty R Ps oS U Ry o

plurality ofj emgQuUence anti bod| es that specifically bind to hunman
CTLA-4. The 20 corrp05|t|on of cl onal anti bQ | es, can ¢ e, at | east
about 2, 5, 10, 50, Hp@rel ﬁﬁbasﬂ$ YF“HP’H By ??m“ﬁa ?]‘E?gﬁ(?gs‘ﬁ‘r’(ﬁ bodi es

t hat speci fi ﬁgﬁd& @n@gmﬁgo@mﬁ@ deificAtlybinds 6 hiAMPOTLAA. & sonedr OVi des hunan

sequence ant | s t hat speC|f|caIIy bind to huna LA mhlch bl ock
bi ndi ng 16f Fmhediments, Ahetherapenticallyrefiectiye hyman seareneq Z90 M Hggﬁf’*
CTLA-4 to hUﬂﬁﬁc@Iuﬂ%ﬁe ﬂﬁmhﬂ‘h%&ﬂ?@elﬁ' ﬁxfbtli&%bmﬁedwmfl‘&ﬂquence

t to

ant i bodi es human CTLA-4 with an equili bri um associ ati on

const ant ( Kaybpopulations marked byGDmtigens §Q4 EPH RS eand (DGTurBAT s8biGence
ant i bodi es Kg{&?ﬁ& &gt@&rs@eﬂam aftthinftrriod detnARerBsbutidaplefedtive BRBAET Al i ON

constant ( st 10? M 1. The invention al so provides human
sequence anséduentieantitadutin sfperentodiments, the thepppenticolly-effestive humansequencst bl ock

bi ndi ng ,Qf Ig%ﬁ%g 8B méfer 20% 30% 40%
50% (}? %@HY%W Qg % or 1 &)ﬂmﬁe m%gfblg%%\ al seor rovi des human
sequence antinbodimests tthﬁahmpeeimcsanﬁbpdymﬂ@kfeteﬁmm“@ﬂhm ng an

ant i body he%é% hai,n of either 1gGor IgM The Igo 5 WD 01/14424

PCT/ USOO 23 &gﬁ?tf body heavy chain can be 1gd@, 1g&, 1gG or 1g&A. The

i nvention al so provi délso povidetis s equpnsitien afipeljdaisbantibbdiessiomprisisg ant i body
'e'ngﬁéeﬁhf;“y” sl R st olen anolicehenai PR vBAWRBER CIEAR e P20 P2 o
t hat corpor i $6mposition@f polgclommdjamibodies dan comhprise atlaast stivht2,15¢ 10, 5051085500 or
1000 different human sequence antibodies that specifically bind to human CTLA-4.
The invention also provides human sequence antibodies that specifically
bind to human CTLA~4 and which block binding of human CTLA-4 to human B7 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




5 set forth in SEQ 1D NO 2 through SEQ I D NO 23, respectively. The

I nvention al so provides a human sequence anti body wherein the human
sequence dﬁPWHBE?'is encoded by human |1 gG heavy chai n aR§TASEMAI%appa |i ght
chain nucleic acids that conprise nucleotide sequences in their variable

t forth D NQ. 16 _and D, NO.6, ly. 10 Th
et onaatibedy pravyicta ou hnTedh BGIIeRE 8 18P TDR PV GHBRAS BRRG huran
sequence Eﬁrp&gﬂedic% aggdh&&nww@@gnemlsmﬁamdhuﬁarrhlsappa i ght

chai n nucle t rise nucleotide sequences in their variable

regi ons abumat seqﬂmnnﬁbvdﬁmhe@no@eibyhmﬂés@ hepyygbaig. anﬁbm ppaly. The

I nvention S human
sequence gﬁl?t %mgfﬁ%{fgg?@%glwnﬁﬁﬂngﬁﬁ&& eavy chain ahﬁa ﬁ%n;ékappa | i ght
chain suckﬁlfaﬂamlSEQﬂhwthrqughSEQrIDdﬂ@ﬂB;rd@estEﬁlyences in their variable
regions as set for;[l.gee.l 9%1 QalsoD d@&ﬁﬂﬁn%?ﬁ&%%&%wﬂ&éﬁ&%t'vew The

i nvention al so provi sequence an eln t human
sequence &ﬂhh@ﬁﬁ)&eﬂ&Wﬂ%n@dﬁbyhmd@ta%ﬂamﬂmm”ahghtbl e region

20 am no agi.d sequen as set fo n D NO 7,
respect i v&h3m ‘Fﬁg Pﬁ@%ﬁi‘ﬁ %Wpﬂfﬂcggg‘?eas"ﬂ%ﬁ%g‘ Eghg(l:%’feangﬂgss%;? ﬁ’J\/\/ner ein the
human semesmmmamasnm 6b;esﬂmﬁvgtychal n and |ight chain variable
region am no acid guences as sef r t he in Sanﬁg 19 and SEQ I'D

NO 9, 10espectively. iﬁﬁ’é“’?"i‘?@’éﬂf‘?ﬁ‘i‘?"‘gﬁ% R\ FEARERCe WA MSce ant i body

wher ein tmmaaéednm&nﬁwuymeoaabymﬂmgﬁmwmmhhmnkapphagm and Light
chain varl abl e regl ‘B% am no .aci d &Huences as ,set % the in FQ | D NO 23
and SEQ | shagpnueleic ag: %WWEFV’“"‘FH@ it dﬂﬁﬁ}rg\% SROMM sequence

anti body whek i SEQ D NO:I®dhd SEQIDENOS, fospdctivgly. i s encoded by human 19gG heavy
chain and human kapg13 |ight chain nch eic acids ¢ |s%g§\ﬁ§hl abl e heavy
and |ight chain seqdBfi¥etionglse proyidesa fl‘é"n"%ﬁ%g&i d VK A-27,

{ﬁSpeCfS' V &ly¥han $tfachdt\d@tibddgis e’hh&!bdm?%indﬁ! vysiragiraRe kappailightly Wher ei n

e human sequence antibody is encqQ ed b m?l? {ﬂgﬂdﬂ avy chain and human
kappa | i gmhmn@ném agide that comprisencleg | _ERPRaAYet i ght chain

sequences &hRM gg@qogf S&S@aﬁvéﬂ( L- 15, respectively. 6 WO
01/ 14424 PCTI US 23356 Sone uman se uence anti g@gi SS ft I(’ﬁe§Ei nvention
conprise heavy chai Fhe &pegtion glspp SCARRER apibo %Wgﬁﬁ“ Q I D NO 27),
Fl SYDGWKW%@&&E&t&W&%%%%@W C@g&m RarkiBle¥égion

respect ively, 1 ght chain uences, RASQSVGSSYLA '
amino acid sequences as set for themsEQIDN‘O 17 and SEQ ID NO:7, respectlvely N

The invention provides a buman sequence antibody 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:19 and SEQ ID NO:9, respectively.
The invention also provides a human sequence antibody wherein the
25 . 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.
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 buman 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



5 (SEQ I D NO 24), GAFSRAT (SEQ I D NO 29), and QQYGSSPW (SEQ I D NG 35),
respectively. Sonme human sequence anti bodies of the invention conprise
heavy chai nWOdDR#424 CDR2, and CDR3 sequences, SYTWVH ( SEQ POT/RS0A2Z35

FI SYDGNNKHYADSVKG ( SEQ | D NG 33) and TOGALGPFDY (SEQ I D NO 38), 10

respectively, and light chain CORI, CDR2, and CDR3 sequences, RASQSVSSSFLA
(SEQ I D NO-25), GASS i’éﬂ%ﬂ%?ﬂ%%?@%&fwwq‘(‘sm eEyYNbams) |
respecti vel Yopid. @R EODES , 8¥iMIp@iEesDatoLine i nvention conpri se
heavy chain _CDRl, CDR? and%&s svewwg S(E | D gNTQ.:g?E)S), 15

VI WD@NKW@@W@W@W?M&W

respectivel p@&ﬂr | ghity Lid CPIL ERNS SRARQE SSW.A
(SEQ I D NO égﬂ, A/ii S%{a hg? isti’t‘i){"1 I'D NCI:SIg?,’ Zladn?EQQé évﬁssvii%%‘r g,g Qvl NG, 36) ,
respect i el WSEQHP NOQ24m CATSRAT(SEQ B NQI2D), 4vd QLY GHRYER (REQ HR Néu¥f)es t hat

specifically %&v%{y“d to human CTLA-4, wherein said human sequence anti body

I s produced IBS)P a fansgeni ¢ non human ani mal. The transgeni ¢ non human
ani mal can be a nopuseSon¢imman\sequencerantibaiies pf the instergion chmprse heavyohaine

anti body th .54 C bind to -4 that is a Fab fragnent.
The inventig@%ﬁﬁ%ﬂé@%aé%ﬁm%ﬁ%sgm*@g&@ﬁ??ﬁng at least tw 25
hﬁman S que ][I;'ISYDIBSI\MWISB%‘&GMSEQ M&N)WTGWLWFPY 48?@3) NO:38) maln CTLA- 4.
The two i fferent. anti | es in 0 eac ently or
non- coval&ntespectigly, ?’H‘\)@ﬁ& g % ?b‘:gaé{z’ a eﬁeﬁ"e&ﬁ‘?&g&éﬁ@ggg@%{l heavy
chain of a hSEQID NEASKGASSRATI(SEGYD NUIB0) wkd IQEYGSSHWT (SEQ IDNO:35E a

nucl eoti de se%genc as set forth in SEQID NGO 1. 30 The invention provides
a transgeni c® #¥man ani nal havi ng a genone conprising a human sequence

heavy chai n ir ansgeneQmethuinai seqidneatifudies of the ivertida icomptisedidagahain Whi ch
ani mal has been. inmuni ze 1th a hu -4 a fragnment or an anal og
t her eof , m&%qusm&%% m&%@%@%@hﬁéﬁ& antibodies to the
human 7 M0 Olw¥BRSNREVAIAGK G &G ID NO:3%) 4nd APNYIG AN ESEQ IDNO:33y 8N ani nal

can be a transgeni ¢ nouse. The_transgeni c _nouse can conprise HCO/7 or
HCo12. The ifevervelinandrlight cham CDRY, STRGowM G seqveneescRASROITSWLA B cel |
obt ai ned fr@ﬁQ@DW@:Qﬁ)QR@BSLQQ?SM@N(ﬁQX‘),% P @E0AENGAgp! I SI g a

human sequence 5 heavy chai n transgene and a human sequence I'1 ght chain
transgene, \ietpeeiiviely he

The invention also provides human sequence antibodies that specifically
20  bind to human CTLA-4, wherein said human sequence antibody is produced by a

transgenic non-human animal. The transgenic non-human animal can be a mouse.

The invention also provides a human sequence antibody that ‘speciﬁcally
bind to human CTLA-4 that is a Fab fragment.

The invention provides a polyvalent complex comprising at least two

25 hurnan sequence antibodies each of which specifically binds to human CTLA-4. The two
different antibodies can be linked to each other covalently or non-covalently.

The invention provides a nucleic acid encoding a heavy chain of a human
sequence antibody. The nucleic acid can comprise a nucleotide sequence as set forth in
SEQID NO:1.

30 The invention provides a transgenic non-human animal having a genome
comprising a2 human sequence heavy chain transgene and a human sequence light chain
transgene, which animal has been immunized with 2 human CTLA-4, or a fragment or an
analog thereof, whereby the animal expresses human sequence antibodies to the human



hybri doma produces a human sequence antibody that specifically binds to
human CTLA- 4. In a rel ated enbodi nent, the hybridoma secretes a hunman
sequence aWOOHHEA t hat specifically binds human CTLA- 4 PER/USINVRISSGg f r agnent
t hereof, wherein the antibody is selected fromthe group consisting of: a
human sequence antlbody conpr|5|ng heavy 10 chain heavy chain CDRl, CDR2,
and CDR3 etrelvaemml ap gnirga] cap)be a tapsgemcIQRSS, ATHS\AaSEeREQ | D

NO 32) an respectively, and |ight chain CDRL,
qx{%%&ge:‘qu nces, iR‘%g@%BSYLA (SEQ I D NO 24), GAFSRAT (SEQ ID
NO. 29) and QQYGSSPWe meﬁ@on proxidesshybridoms bhnmmynsma Brrelwbtainedi n and

NOU17 and TS FsoRe P Bha S nEAh e RAGE B ol il a"ﬂ“B%‘%“  ompr i 81 ng
heavy ghaiteavy¥Biin t@@nemdchlﬁmﬁswqmﬂxghsqhaﬁmenésmetehﬁ@ 27)

féfggfts Ny %ﬂ%’g’f i R %ﬁ?ng“&ﬁ@l‘%m%%‘%g%.u%@%@)‘ CEkéosvsssrLA

(SEQ I D N@. Eﬁmlmmn(esa@ehﬁﬁaanawmmmw anfibddy thatNO: 35) , 20

respectively, and hea ch li.ght., chai ar.i abl e mno acid
sequences Specifical M&Q&eﬁ %Ee@ a‘ﬁf‘i‘% %&ﬁﬁ‘é@ﬂ fvely; or a

sequences an
APNY| GA-D\shaighes F%ﬂ“e‘& CDR2, and
CDR3 sequensmpaﬁcﬁ mm@e@mtﬁ) NO: 31), . and

QQYNSYPPT ~ ( SEQ I D NOQ 36) ect | veI nd heav ht chain

vari abl e rlégieéﬁ’e Bﬁ @SSF‘B'F? S’W&%MZS and SEQ

I'D NO 13, eﬁm& %}nu‘&km&qmm %QﬂdQQYGSSPWPEl{ No#s),conmposi tion
unan

conprising a sequence anti body that specifi cal I nds to human
CTLA- 4 anckespegfirehiyardhee W@@gh%@mvmbéﬁ egop ppymo aﬂﬁ’éeﬁ‘f‘F&Fﬁé &tti cal

CONPOS{4 i Oﬂnﬁ%r'sﬁembw 1FRIISECD RO: ﬁgepécuv&yfﬁﬁﬂauee@emmﬁs@yan | mune
response agal nst target antigen rovided are _chenotherapeutic
" agents. |ncoamm:ismgbmvy PPS%%&DFG ?ﬁ]ﬁ?&ﬁﬂ‘ﬁ"&%"s TMEL(SEQIRNOxTY 4l so

provi ded. ﬁs‘f@&%&#ﬂﬁsﬁﬁ& Eghgaﬂéséﬁnﬁwmww (SRQADNOGE; a net hod

for |ndu0|ng, au nentlgg ngl ng an il nune res EOHSG to_an antlgen in

a pati ent , respsativelys apdyli ’G“J@@ SEqushEes s@$¥§§$ﬁ% dosage: of

?hgugﬁ?l Egm S %%Sng h man CT k!ﬂqt@g‘t?ﬁ? The ant ?éenm{;:neng
5 a tuger Eﬁlbﬂcm aud heame chain ﬂ@dmhtélﬁmb@ﬂ# emnmﬁg&ﬁeqqmew ser antigen
g?naa::):t?ag ? L& #ﬁg&b‘l\&?w AESEFID'RORS] r&PEetiElyorh Huthin séubieahtibddor @ fUNgus
clalm 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, CDR2, and CDR3 sequences,
25 . RASQGISSWLA (SEQ ID NO:26), AASSLQS (SEQ ID NO:31), and QQYNSYPPT
(SEQ ID NO:36), respectively, and heavy chain and light chain variable region amino
acid sequences as set forth in SEQ ID NO:23 and SEQ ID NO:13, respectively.
The invention provides a pharmaceutical composition comprising a human
sequence antibody that specifically binds to human CTLA-4 and a pharmaceutically
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.



pat hogen can also be an H'V. This nmethod can further conprise adm nistering
the antigen, or a fragnent or an anal og thereof, to the patient, whereby

t he anti genWOdVig2dbi nati on-with the human sequence anti BOTB¥SIsGCeS,
augnents or prolongs the 10 i mune response. The antigen. can be a tunor
antigen or a conponent of an anyloid formation in the patient,. such as a
patient suffering frdfhemveninmpsevides gimsthed for andycingAusRFAting ORPIOONEBE hept i de.

This - et Nog, aRdetdoliite 18 A bsiin ARG, Shiffriehil ddriibetilal6 e afidiean Pal i ent.

_ The invention prov suppressi ng an | mmine response in a
15 pati ent , effertipe dosagrpfadwinan saqeenicn autibody that speci Qéﬂybmﬁs@fmcg%sage of

a pol yval ent repar.ati C LSL N t | L gmggg ti bodi es
to human CTE’R%’&F%@%"&%O%&%@Fﬁg?‘&qk@ﬁn‘\;/{eon |on|@Pg§gpr [ egdéa met hod
of suppr §ss hfgnd@Rntigan brche @tipatas be froma ppthdbgean The oo antigem gancaloibei st er i ng
to the patient an effective dosage, of al ycl gnal reparatd on conpri sing
at |east twiFlonREss Trdg 5@%??%&&39%&?%"“%?&&"@@5\93?&?{? & present
inV_eBt idon fgﬁtg cﬁ%ﬁmlm:MQﬁhthgﬂgwﬁmmﬁwﬁpﬁsWﬁsthg ]
anti bodi es and human, nonocl onal . ant i i es i ch_specifica ind to human
CTLA-4, as #eigen s aé@#ﬂﬁ‘&‘i@?‘bﬂ@%m&{ﬁ?ﬁﬁp%t’&h°§§¥gﬁm‘m¥%n of such

ant i bodi es. coRGHRioRfwith e RiniEARedrRAILAREOIF HdubRtiugtets of giSlongsuBat i On ar e
characterizg?j by binding to _ human CTLA-Z wi th high aff‘ig’giﬁ%l ol d/ or by

bl ocki nd0t hémmiResesnopses The Antigehean hep tumor aptgepor g componen human’ B7- 1

and B7-2 ”le&ﬁid*j&?mﬂ%‘aﬁéﬂﬂéﬂ%é@aﬁaﬂ&t%ﬂgﬁﬁﬂ%ﬂ%%&&@éﬁ@&eand t he
a

human nonocl onal anti bodi es of the invention can_be used as _diagnostic or
t her apeut i c antigenissAB pepfide.o Thismethad an; fuher soraprisg administszing a c¥okipe fopbRli es of
the inventi E&eg’gn enconpass variQus-- anti body i sotypes,--or m xtures

t hereof, su as %G1, 19@&2, 1903, | g4, I%M | gAl, 30 |gA2, IgAsec, IgD and
| gE. Typi cakly, they Thearveaton nyeyides e npthodjof eyppyessingan igwpunp Kspapset a The

h ' ' : Lt |l g4

ot body o Pafent BBl ey ) W puli @0 folvlonng O vl 07,

F(ab) 2, Fv oreparation oagipeisiog af Ieastiworhumgnsequynce mdwaméﬂgﬁdbh@wﬂi bodi es
mbi t : : H,gﬁ@ /g&gﬁﬁsﬁgﬁ%%ﬁ i-hodi es.

g(r)(rarerﬁﬁ?mnl E%%ﬁ%ﬁ@g%%il%&éig&bf%uce ng ybri doma 3\%%%: |n|c?ades

a B cel | obtim patitif, camprixingradministering tothe patientan effeétiveldosage of 3 padyddanahs geni ¢
Tant chal PreraielanprRRa kR mll FleqE Ritbofiagt i T80, P06 £ 1o
Covent i are produceiayesa yendii Tl BRUOBERMBRR  ROMIAR il ) 0%
5A8, 5C4, 5Géquincd anfitiddies aininanFiehOciona Egibodies which spebifitally, birgite bymaCo,
6(9.6, 609, (,ﬁllz%—z,’as t\?&'e ‘as Zo%lﬁosiéc%ls' c%htai?:gpg’onz oHrsa co%%mﬁon of such antibodies.
Some of the human sequence antibodies of the invention are characterized by binding to
human CTLA-4 with high affinity, and/or by blocking the interaction of human CTLA-4
25 with its ligand, the human B7-1 and B7-2 molecules. Accordingly, the human sequence
antibodies and the human monoclonal antibodies of the invention can be used as
diagnostic or therapeutic agents in vivo and in vitro.
The human sequence antibodies of the invention can encompass various
antibody isotypes, or mixtures thereof, such as IgG1, IsG2, IgG3, IsG4, IgM, IgAl,
30 IgA2, IgAsec, IgD, and IgE. Typically, they include IgG1 (e.g., IgG1k) and IgM
isotypes. The human sequeiice antibodies can be full-length (e.g., an IgG1 or IgG4
antibody) or can include only an antigen-binding portion (¢.g., a Fab, F(ab")2, Fvora
;ihglg chain Fv fragment). Some human sequence antibodies are recombinant human



8E8. 4, 8F8, 8F8.19, 8H1, 9810, 9A10.1, '9B9, 9Cl, 9Gb, 105B, 10B5.8, 10B9,
10B9.2, 10D1,10D1. 3, 10E11, 10E4, 10E4.5, 11B4, 11D10O 11E4,.11E4.1,

11E8, 11F1O0VOMM#24 10 11F9, 11G, 113 .5, 1C7,1H8.8, 2A7 PCTABMEIISHE2, 2E2. 7;
2E7, 2E7.2, 2Gl, 2Gl.2, 3Cl2, 3E10, 3E10.5, 3E6, 3E6.0, 3F10, 4Al, 4B6 and
4B6.12. Suffixes after the decinmal point indicate different, cl onal

i sol at es sdquenee antibadiasy Beme bymanseqyencs W&§°dl?§cﬂ‘?%1’rﬂ§‘?‘fﬁﬂ bY abyRsiflomagnt i - CTLA- 4.

A Por € Simith iddRicds BN oblaftéd BoinOirantfic on HiAAR Glifl, 48cla indgifio O 1Y © Of

the foll owng properties: speci fi CI human 4 " (specifically

bi ndi ng tmohsmhmuemme cm)npasmgmhmaghamqhmﬁamm@mhshw th an
eqw libri as ti f 139 NO, or about 109
NO, or aug%ﬂ %WP Wl\/ﬁn“o%m%bﬁéeg ﬂ@?ka Ki ﬁéentu}gzassom ation
const ast (ismprtaifzed tell. Somie huaian sequéxgs antitivdies of the inventioniae prodwsd hy s' ; - and/ or,
d) a kine | sassociatio I 3, about 10,
or about i‘é‘?}""rd?f'?s ?B"ﬁﬂ ﬁ%%%gié Eé)%é’fénsfﬁgl%elnf?%z %?gyltsgég nucl ei c
aci tcl nol esghmfz ,8G106G g, 64100609, 1664, Gsﬁm;meg 6@4,i BSR4, TEG, TR, BE&N b|t ndi ng
portions vectors
that. inciE8é %bﬁﬁﬁ]%ﬂ 986‘8% bﬁg’é@r 6§;}§$§2ﬂ)§5 ﬁ@ﬁ@%% i on, and
host fel ! qobumlesgueﬂﬁll\;mom S0EH5, ueaummo,;mmalm 1emmamumem1=tmy tBe
i nvention, as a i on by
et oo s 68, SRR e el SN A B o8 il BB RBHER, LT, o
ltorOVI des. mglmlodsmﬁmhbks SEGQmIEllo 4Afnmngaﬁa43mm Wa&mtﬁa&?cmalg ( a
ransgeni ¢ nouse ch a of expr.es arious isotypes (e.
1gG | gA JuEtgidice ﬁ"?ﬁ"“ ﬁm%ﬁﬁw e }ﬁ‘?ff‘% q’glé Pfat  specifically b| nd
to hﬁman CT LA—4I Thsomsabﬁ&%t &n@ﬂnhscnaﬂmﬁnmﬁﬂieﬁbﬂﬂﬂpfd@éﬂﬁﬁeﬁ%ntragsgetnlh c
non human ani ma g.,.  a transgenic npuse i C ni zed wi
a purifi e&%bemw ﬂmﬂf%mﬁﬁﬁﬁp@?ﬁﬂ% § gfg’fp'(??rﬂ-l YAt geni ¢
Lgﬁﬁm a%%-ah wﬁn@aﬁ?&@??c (ggtfs)gb gh? avqi\% gﬁ one q,%p?leg: ﬁg a
human heav@wﬁhw?ﬂ‘#lﬁ’ﬁ‘ﬁ%’ npsspciaipmiconstant (g of 8 1985 abpubld Mg ?B’é‘ék% Fuman
l'ight chaig 52769 8®10 IWT‘%%%E&dcﬁlﬁ@éﬁc%smn&ﬁcdnr(kébfit@ﬁstto provi de
a source (eg.,,a hybrjdoma n nonogl gnal ﬂlgtl de] es to hg(g%n CTLA- 4

Accor di ngl apout 193 abP‘éé@nPfWEm Fbﬁ ,avpé/ers&)a\hl%§ Aol SAtNE(Kab| e of
produci ng mpggﬁg%;wgb!omt fottdrapstita6° it specifically bind to human
y

CTLA-4. The ofma can include a B cell obtained froma transgenic
non- hu2@n ani mal , e Inyanothsr aspesttheinvention pravides Buslei¢ acid meleswles C0Seding sing a

human heavy, ﬁﬁkﬁ:}:{kehﬁ %ﬂ%@m@&&ngméb&%n&mgﬁvamgene fused to an
i mortali zea

e transgenl c non-human_ ani mal_can be |rmun| zed with'

a purif i edAcnordingly,serembinantrapressionvestors thatinelyde the antibody-encoding nucleic

acids of the invention, and host cells transfected with such vectors, are also encompassed
~ by the invention, as are methods of making the antibodies of the invention by culturing

¢

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

10



antigen and/or cells expressing human CTLA-4 to generate anti body- produci ng
10 hybridomas. In yet another aspect, the invention provides a transgenic
nen- hunman Wa&Ak424such as ‘a transgeni ¢ nouse, which expl’ewsﬂmmn

nonocl onal antibodies (also referred to herein as a "HuMAb- MbuseTM') t hat

specifically bind to human CTLA-4. The transgenic ngn human_ani mal can be
a.transgeni %‘ﬁ&mtﬁ?@sﬁf‘gemlﬁw icaw beimmpriglized fo REOXidg achai n
transgene SFhinn ol ﬁ&gﬁﬁm ibodi& 6 haRsenig4non- human

ani mal can n| zeﬂd{dg{%% a pUI‘IF or telnrl ched preparation of CTLA-4

antigen (or ant i geni okmordgubmﬂlepmwyntmalsopm@m@ Momssamgletoﬁe human

CTLA-4. Th t
be capabl eeB’fOS}r;ca Cl ng%&gaﬁy%iﬁg% @Hmaﬁ%n%%g% aﬁ?l bod| ggnt o]
human CTSA- Bylridoma car g&udd g&célDo!ﬁdecﬁ'om gﬁ:@nsggmuxmdémgmn aujmdl, Bg] a

reconbi nati gn and isotype svm tchin l.s.0t %/ﬁ S}ﬁ ‘%Ifﬁ' ma oc ur by, e.g.,
cl assi cal ol aRFEFIGQUs; Wf’&% Lo pam B b 2 the
present | nVﬁﬂh&ﬂMghﬂ&lﬁWMSgeﬁeﬁisaﬂs aﬁm&mwﬂﬂmellgmmmgemamnantl bodi es

and human sequence mpnoclo ant i ies that s c|f| al | t W|th
e CTL - #Pinates bR STHOH <A1ty R O RO B ReR 9L R ST, 2

transgenic W%Wesmmmdmw&atmmdy- didige a genone
conprising a uman heavy chain transgene and a human light chain
transgen8, lt’ﬁ‘%‘a’burl fied or enriched preparation of human CTLA-4 antigen

and/or cells expressimget m&a.?@hﬂh@mveﬁldiﬁir&ﬁdefsaiﬂnsgeﬁah&ﬂh&nﬁ cells) of

the animal can then be obtain and fused with nmyeloma. cells to, form

i mortal,  hywirial sl a8 8 frrasgemimouss Y hie e pRTrABh G TRRIOElpRAL anthodiss (Al9s agai nst
30 human CTlAg4. r%,mg%ﬁmg i yq,qgﬁ %&E ot he
I nvention, or é‘rﬁ%\. %rg%la% I ndin portlToz;@?ﬁ? ?i ° Fa eﬁt%?nqg‘

derl vati zed tremsgbmnmmahmn ¢an befa (ansgenin a:loumﬁavema hsenomeg:mnpaﬁug mer

BE—'?} bgwn &%%%&ﬂm%%@b% or ar?ill gen | nd| ng po%‘?ﬁon of the

i nvention chmhemﬁmdm’b&mmyuudmtkemﬁﬁadgxemeémmﬁmh-hg, genetic

i eoul ar _oRieeh L8 oEFRHEhatberlon o 1S Brperbfe Bl BHLAL R 1oy,
or antigen h-nmngemgndﬂlammrammhergediiqtramgeniomunsa;pngmtcaphbﬂa)of@mduemgpeut ic
noi ety, 5 e. 90) ic dru Z i,cal | tjve toxi or a

f r agment th@g@fﬂhmﬁt}/‘? %ﬂ%ﬂ%‘ﬁ‘gﬂm@?ﬁ& { glﬁé‘i%ﬁ’}]z@’a{géer dr ug.
TEe ant iZb?dla@cHoﬂ@M) byumdergemg:\an-m@%obmd 1teo:ypt elsgmblﬂdgt?otgyd ot ﬁxi c

g 50l ( Emplina oS e et oty Ine eS8 1 Copper 67

eg. Deshpande ( 1988 hnother thdpRsen? Bivéition 7 e@iheth&dsgt‘or ation to
(h b hpande ( hn t, pxsma;ingg

t .e r| Osonguman sequence antibodies and human 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 detivatized or linked to another
functional molecule, e.g., another peptide or protein (e.g:, an Fab' fragment). For

11



10 inactivating protein gelonin (e.g., Boyle (1996) J. of Inununol.
18:221-230). In another aspect, the present invention provides

conpositi oNQ MY pharnmaceutical and di agnostic conp&STUSHHE3S6conpri si ng
a pharmaceutically acceptable carrier and at | east one human nonocl onal

anti body of the invention, or an antigen I ndi n rtiqQn t.hereof, which
speci fi caqu?“B‘%nﬂ’saI$§°¢?’Lﬂ‘F§ﬂh@LRd?ﬂg @g?fﬁ' o{@}%ﬁggﬁnﬁ?fgﬁ@%f&%m Yse a ;
conbi nat i amked (d4.cbyrchemitaboupliips genatic fusiofl] imacavaleatdssogiation bi sthéradsepor t i ons

t hereof, preferabl ach of which binds to. a_ distinct epito

Conposi t i dﬁ§?°8‘.'§‘."?‘/’q H‘Pf?ﬁ't‘ﬁﬁ“ﬁﬁ?r ﬁéﬁﬁﬁﬂ’é’h’%mmﬁ C5an 'E:arl'éo'ﬁbi nati on
of at. | easintipefy, bHaigeSEiAtiAg ffomenbiheltof] cRbbédonjuigated tosd therapeuliv Edietyionoc| onal
anti body of the invention, or antigen- binding, portions } ereof, and at

| east p%e_ &:8-sHeNoteXic dig, mﬁﬁéﬁllf ?@Vﬁfﬂxgbﬂl%ﬁ&“@@‘% - ARFENEQIORS: are

al so w thi &ésﬁ&llm&ﬁle%ﬁlc%ef&dé”%%ﬁbgﬁé fieihvatioREfOMd bet he anti body,

d
or antigen bi ng portion thereof (or a bsi specific or nultispecific
nol ecul e ofonjugated fnetetoxiepharmansuticalssel g radiol with agyiotawin pgents el
suffering fu el Celdi . | . )55 18 (LAN be
amel i or at e;d”%g)’ &rg&&g’n%hgézlalgz?g%????g E‘r%ﬁ?gzr eg);’li (‘fuc])ﬁ ﬁ%’l ongi ng an
i mrune r esPeshpande £1988) HidNval Med 29217 228bor06 o prapugation tedagribpsemeunan sequence

anti bo | 5 [ ' o ImERBoP E3: 251134y st ered in

conbi ng‘%’i oﬁ%ﬁﬁ%‘% Eer é%ir?gﬁv\ﬁw%gi’ E\e‘?gg?%@ﬁg?g. : a?ll' gsri?éljl-n%a cer therapy.
Accordingly, the i niesadthenaspecs)theprssent invetion prayides comapositiogs.@gacer in a.
subj ect copprisi el ' . r | %‘mgg ' 1ﬂgg nt of a
phar mceut%@gﬁﬁ%ﬁ%ﬁﬁﬁ&%ﬁ @ %ﬁ%ﬁ’s@%@gﬁ%%gh% | oeg‘ggét“g\gég er}évvi th a 30
phar maceut ¢ardér apd atleast orteciuan nonbjlenal antibodyroftheinventichousnantigente a vacci ne.
Some such ,vaccin Lncl . A I | - L&l ed tunor
cel | vacci ne, 5P°annmg%? #g@?]cﬁl%%%@lggiﬁg? %ﬁ%@a@%ﬁﬁ{@%ﬁh&é& such
met hod$5 t temprise @ eombisatjppnef thetheman seqoence antiliodies negntigen-bipding pbitiohs cancer. 12

W01/ 14424%&%@0;@%%% kllu ﬂxd?%aaucﬁ%%t%n%g ' ﬁl{tji?%é;?' n CTLA-4 can

be used in reatment requiring er st i of immune
responses phiarmugeotied compositiding cdmprising a combimtion of at lepsttone hureah sequenge

ant 1 b0t 2 e el AR i e 8, B S22 e
5 responsesinidingiputiongtheraol; and at leastlonel bispecificur andtispécifitmoleculs bfthe, ki dney or
oo ! Graaene oo Bt I o R IO 7 e, mor o i sease, -and di séases
with inflammatory orFomind vi¥aghethais)the atitody, or itipenbindingipettivntireréof (arahi eved
ant i bodi o beBEARRLANSRPAS B PRErISPEbY FYRSien) surBcibRered ios BESRL. anenabl e
- subject suffering from a T-cell-related disease, or a disease that 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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10 to treatnent include graft versus host disease, host versus graft

di sease, autoi nunune diseases and inflanmation. In yet another aspect, the
pr-esent i nvaaétamdzpr ovi des..a nethod for detecting in vi tcowss/BsseVvi vo t he
presence of human CTLA-4 antigen in a-sanple, e.g., for diagnosing a human
CTLA-4-rel ated disease. In sone nethods, this is achieved by 15 contacting
a.sanpl e to be testedunmnaeguente dntibodies id udtan CINA-€ canbehisedinmsiliods s£quence

ant i body or _a human nonocl onal ti hody of the invention n antigen

b1 i ng” por BFTEHERBg et pulsfon o bne rpofens o Spprenon, s ABEE ) under
condi tions fdupdatiéd is @eatbdiisingl MEiBodids Wiat BbclebifAnPoamas CTEANM folmaRB7body and
human CTLA-4. Conplex formation_is,  then detected (eg.; using an ELISA) in
bot h sanpl ePiscasceamenpbleiofreaiment by simulstion; ugmentationpfgralonging o émpng he

formati og o&esgﬁ?giﬁa find &nk& Siflclhdifg SAPIRE S1Shé FroétiteliGdiel ¥EcdIGiSpathspRaiace  of

human CTLA-4 antigen in the test sanple. A further uno[er:standin_lg of the
nature and nfectionsdisepsesrasogiated withapto-antigeps e amytadogeuic diseasesz ingluding
reference t 1%1:!3&1 £ FRa04 | : iefdiE '}R:Ben he figures and
clainms. 25 % pueﬁl cat |’(%%m§#%3?§§ﬁ%%ﬁgpﬂkg%s§n& nr et%'er ences

( sequences) ImmAfa@appdession ist ashicysdiusing ¢ polyvilent preparatignriompeising stdeast twod her ei n
are hereby RGP Rt P . ef 0 | K QUL e o the
sanme extent "as |?§Aeac E%?@gﬁelﬁ‘ﬁ‘gﬁw ﬁliﬁgﬁg%{he%@éﬂs%%%ﬂ ON OF
THE DRAVDONGS tétrRenginclsdd graft verses lmsthilisrase] lost versus giaftaliseasg, auknimmang et ed

I nsertion of,.a neo ?ﬁ{%ﬁéﬂea%f into the Ssa | site of the-itl exon. Fig. IA

Schemati c didgaa}sganng genom c structure of the .u locus. The filled
boxes represent the I|hyebanother aspegt, theByesGe ryemtionprdvides\@udthiod 4¢r? 4

PCT/ USOQ 2335, 6. di agram of. the CnD t et | cter. .The dotted_ines
denot es tho?&‘e‘g@ﬁé’fﬁ‘%“‘é’&&'ﬁe ec%%”?‘r?&%‘%@ﬁ"?ﬁ#ﬁém@%eﬁé’f ?ﬁﬁp?e,plgag?ﬁ d .
Isequences V\Em&gimtﬁg&hmmnCELg;Helﬁddisgmemm nsbtiags . ,aliibixfalchih&rc]ﬂbg[) get ed iL
ocus i ic .he neo,casset as en insert into . The box at the
| ower right °€‘H g?ﬁ%@?%ﬁ’f%@ﬁ%@ﬁ@“@?‘sﬁ%ﬁﬁ‘?@b uoan, SEPAER nat i on
Bet \gee n ht he a%iiﬂfoﬁ?gﬂ A8 " MgonbelGhial atibodynef the iﬁ@Adixﬁox?],'Bh gnl sﬂﬂgai-sinmlg Q?rtiéﬁ‘t ect ed
y Sout hern 0 ridization,usi.pg pro .. the_. ac ragnent is
shown in Fi éhmef%,(oréigw@r Qﬁ?e‘f‘ﬁ%‘“&&%‘gt@d@f“‘%*ﬁ%’?‘si‘ﬁgﬁﬁ@’a’ém)nst rating
that sol ubl GormatisiT aS6RPRR bewee hdaflibedy AdAunst CTUARY CelipfexfoniifoRis t he

bi ndi ng. of reconbi pant 10 sgluble human CTLA-4 to cells expressing nouse

B7.1, as dedbenidpieeied (524 5pige an ELiSd i both spmplesand ey datisHeally siggificantor o
conpet i tjgve gifeRgicd tRsRaAatioR of Sbkpldxky between the samples is indicative the presence

of human CTLA-4 antigen in the test sample.

A further understanding of the nature and advantages of the present
invention may be realized by reference to the remaining portions of the specification, the
figires and claims. '

25 All publications, figures, GenBank Accession references (sequences),
ATCC Deposits, patents and patent applications cited herein are hereby 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 ul exon. Fig. 1A) Schematic diagram of the genomic
structure of the p locus. The filled boxes represent the ji exons; Fig, 1B) Schematic
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human sequence anti bodi es of the invention that recognize non-overl appi ng
epi topes on human CTLA-4, as described in detail, below Figure 4 shows
prel i mi narYOR#44ot i de sequence data for the heavy and PCEUSSPAIS6chai n
fragnent of the anti-CTLA-4 antibody | OD 1.3. Figure 5 shows the

nucl eoti de sequences of the light chain variable Regions (VK) of

 Ant i - Humardisgramofithe GmI)grgeHRg vertas- thqlnﬂﬂw&e%mﬁtb%ﬁﬂ&mwl (SEQ I D

NG 6) 8N 4l S UL bl Mot i 10 SeuTE

(SEQ I D NS eplcted at the top o e Figure. The ant1 - CTLA- 4
ant i body JSEﬂerﬁi’nc(mm bfﬂ!@talgb)eddelopmxjwmcbmhetm cwet@lmsb@nmertmnmequence

SEQ .I D NGO 10 Fi The VK f
'Ehr ee ant |F‘1C'f'|)f‘ﬁl g Sﬂﬁ%&&*@%“tgﬁ ‘ﬁ?*% s\d?q%ﬂo?ﬁ g’?‘\snesgﬁgggggsvﬂ
gene S%“%&ﬁ'f’omaﬁ@ﬁb&@@ﬁiﬁ@ﬂ?%eﬁh c&ﬁ&%ﬁ@ﬂloﬁesmm% are | abel ed.

Dashes denote sequence identi gure 6 shows the nucl eotide sequences of
t he heavy detested by Southemnblot hybrid: P@W&Me%@mﬁbﬂmﬂﬁaﬂﬂm&l Ant i bodi es.
The ant|- 5“'}? ﬁ%'l(g)odl es 1 D1 (SEQID NO 16) and 4B6 (SEQ I D NG 18) .
derived from the 30. 3 gennline sequence éSEQ | D NO. 14) are depicted
at the top of t he merezsmtbﬁmmﬂmﬁﬂpmmm ating thatpahible NO 22)

derived frg ﬂ’f'ﬁ? I own at the
bot t om of lf Eg(bur e%ﬁe@%ﬁ%ﬁﬁgﬁl?@ 0 9‘teiﬁl(lee grﬁ%ﬁ%‘@%‘%tl bodi es
are all@ netbluhletliuntah@mﬁge toneells expressiop thouseditily es dessribettin defailbelowent ar y

determ ni ng resi duei.lé‘gpgz%h g &hd AR SHa c Ave GIGMA gssﬁfgqggﬁﬁ identity.

Figure 7 shows the pr m no am% sequences 0 chain
Vari abl e mgnmsqmﬁcmnbomwmeﬁﬁmm thattredognizemn—fmdamwm oam no acid

VK 14 WO 01/ 1 CT/,US uences. of the anti-CTLA-4 anti bodi es
toscr i b T Gk gt aehy, i =N O°2 V) | ant i bodi es 10DL1(SEQ | D

NG 7) and 4B6 ( SEQ mm@hovzbq:nhmdarymmmﬁeséﬁencédaﬁfgehcrheameambquence
(SEQ | e fot Eigure. The anti- CTLA-4

ant i bog@%t E%b&?@?ﬂg?ﬁg% éﬁ% %&%lpﬁé‘?’VK L- 15 germ i ne sequence 5
(SEQID NG 11) is mmsaowmwmumuqummd;m@tcﬁmmme shows the
predi cted gm.no ence chai ons

of Anti - Hu ngﬁg'@ﬁ_& 4&,@% éﬂﬁé&g\hﬁ a%a%x%#ﬁg%ﬁ%ga uences of
t he anti - CHBE® B NOt6) aodidB6 (SBQIDY NOS) dmeEn&gnrtheder-W géroiline sefhencant i -

CTLx's |Gl ecioot Ea o b T g 4B e b Rl g ved Trom

of thez&lg nihelzaaédvea:ﬁbﬁnﬁeviaunqéunﬁ;ﬁ& equisiée (SBQYD NO10pisshovad f r om
L 33 B on ot ae WS e 2 Eeguboes 67 tired ant? TR enflbodild e Ot t O OF hE

Fi gure.

ahgned with their germline encoded Vg gene sequences. The complementary determining
' residues (CDR) are labeled. Dashes denote sequence identity. '
' Figure 6 shows the nucleotide sequences of the heavy chain variable
25 * 'Regions (Vi) of Anti-Human CTLA-4 Antibodies. The anti-CTLA-~4 antibodies 10D1
(SEQ ID NO:16) and 4B6 (SBQ ID NO:lS) derived from the Vi 3-30.3 germline
sequence (SEQ ID NO:14) are depicted at the top of the Figure. The anti-CTLA-4
antibody 1E2 (SEQ ID NO:22) derived from the Vy 3-33 gerniiine sequence (SEQ ID
NO:20) is shown at the bottom of the Figure. The Vi sequences of three anti-CTLA-4
30 antibodies are aligned with their gérmline encoded sequences. The complementary
determining residues (CDR) are labeled. Dashes denote sequence identity.
Figure 7 shows the predicted amino acid sequences of the light chain
Variable Regions of Anti-Human CTLA-4 Antibodies. The predicted amino acid Vi
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Figure 9 shows the results of binding experinents of MAb 1 OD 1 to

reconbi nant human CTLA-4 by ELISA. MAb 1 OD 1 binds with dose-dependent and
15 saturati mpdimmsics to purified reconbi nant CTLA-4. Feguwuseohktssshows t he
binding of 1 ODI to a CTLA4-expressing T-cell li-ne. These data show that
MAb 1 ODI binds with dose-dependent and saturating kinetics to cells

expr essi ng fehheireds of theuntiaCTILA-8 bntitodies deskritiel dmPFighred avelshogmoThetntian B7.2 1 g

ef 11 of ont | yOit Bedampoden iR M NCEAsad 1B BT AP ot S B

MAD.  Fi gur e s137 sthaie éeE(SEg N@5) &é@@ﬁmtﬁwyloﬂﬁkemg‘be 'Thiegtit 0 murine
B7. 1- expr essi ng ceI | s. These data show._t hat 10Dl can_efficiently bl ock

CTLA-4 bi n6Th4-4 atibedy1E2{SEQD Mw)@M%VK%}m SOquSNe: gure 13
shows cogp %m@h§ﬁs§h%aqﬁébo%%fﬂ,e 1) MAbs denonstrating epitope

group cl assi ati1ons ure 14 shows CTI'A-4 expression on PHA-stinmul ated
T-cells. Activated, Hignre @howsethwm@ctw@empsmdesqgmg%oiﬁ the/hepyi chaix ect abl e

:\/li\l;ellngf [ %ﬁ?ﬁ%%&{g%@ a%ﬁ#tﬁﬁgyég%fo Xct [ vﬁ%‘f%@su' Fs?sogf

PHA- act i vat sezl_luahcesatﬂthe m—@ﬁsoemmodiés described dn BiguveS are showmeThd anti- of MAb 10D

I n Anti body; end @%Iq

activated T s %@L%l%%ervéﬁxﬁﬁdiiéﬁ%ﬁ %—6 onﬁ%ﬁgar&t’%?&mﬁ% WO

01/ 144240 PCV 3SR $adkie seqicger (SEQIDNNIS) medapictdd@Dtbe tapwfaheFigy s Thes ponses

i n cynonol gus, e n an QQH l,cant anti body
response to‘”?tt'g?% )’mg&dgﬁ%ﬁ%&(f%@@&ﬁ%%&%ﬁ present i nvention
provi des noy&juentewmﬁymetkshhmaphmttbmmfmedhgmmg and di agnosi ng

di seases characteriz SIO .| sion, or
activation of, parti M? f‘(‘g"()se "}%3?%8%1 g’fp%ﬁmxn%tg %{f‘f‘ﬁ)iﬁbggd/ or related
mol ecul es. rébmmmtaammiCTM4uy\mn5Aommwﬁdstsmmmﬂl bodi es,
human seiguence ticﬁﬁonal 2 i bodi. es C nt i gen-bi ndi ng portions thereof
whi ch bildd F@“‘é’?‘?‘%ﬂﬁ‘ ' P Tfi# agh n CTLA-4. These human sequence
anti-CTLA-4 anti bodi eRigiiren0 ﬁﬁiws&l&blﬁdiﬁgldﬂlomlto acu‘hgmﬁmmga‘-@nimb.nhi biting
the ability of CILA-4 to bIF PBIHEIP d gr,to activate

i nhi bi ting itbescdpiahqwth %W’élf%ﬁ'ldeﬁef}d‘?“ﬁ%ndé %gn&%ﬁ? gts ?Z g.,
to cells expressing CTLA-4. '
Figure 11 shows inhibition of binding of human B7.2 Ig to CTLA4-
20  expressing T-cells. These data show that MAb 10D1 can efficiently block B7.2 binding to
CTLA-4 as compared to a control human MAb. '
Figure 12 shows the results for blocking CTLA4-FITC binding to murine
B7.1-expressing cells. These data show that MAb 10D1 can efficiently block CTLA-4
binding to B7.1 as compared to a control human MAb.
25 Figure 13 shows competitive ELISAs of anti-CTLA-4 human MAbs

demonstrating epitope group classifications.

Figure 14 shows CTLA-4 expression on PHA-stimulated T-cells.
Activated, but not resting T cells, express low but detectable levels of CTLA4 at the cell
surface.

30 Figure 15 shows the results of MAb 10D1 in Complement Dependent

Lysis of Activated T Cells. No lysis of PHA-activated T cells is observed.

Figure 16 shows the results of MAb 10D1 in Antibody-Dependent Lysis
of Activated T Cells. No lysis of PHA-activated T cells is observed with 10D1 and

mononuclear cells.
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sinmulate the effect of ligand). The human sequence anti bodi es of the

I nvention can be produced in a non- 15 human transgenic aninmal, e.g., a

t ransgeni cCWRIY¥24 capabl e of producing multiple |sotypé§T5$mWB#ﬁn (e g.
monocl onal or polyclonal) antibodies to hunan CTLA-4 (e.g., IgG, | gA and/or

| gB) by undergoing DJ reconbin swi tchin --

Accor di ngly, variou elgtsg a&b?ﬂs@ bﬁf?f"%&“ﬁﬁé"wm es and

ant i body fﬁﬁﬂt@@;@mﬁ%@twmﬁswyl ™si tibody eﬁgbﬁewionﬁﬁ vel |l as
y

non- human transgenic animals, and” 20 B-cells and hybri domas for naking
such nonocP®§&Fd-ant i bodi es. Met hods of using the antibodies of the
I nvention to detect a cell expressing human CTLA-4 or a related, cross-

reactive growh factor receptpETAmEpmgsmogr owh, differentiation
and/or potility of cel | expreSS| ng_ human CTLA-4 elther in vitro or in

Vi vo, aﬁe al so_enco gntigveptinn Providesnoye) antibody-based thempisaifer reatingd, t he
terms "pat yRfdiagidbing au@aseéréhmae&ea%%xpreﬁioﬁrﬁdamm%f& ag%&sﬁ of to mammals

such -as hunman pati1ents and non- hunmah EI’I mat es as we S experl ment al

ani mal s s ugdtivadon of pArtigilarly pveractiyationy o kuman T4 apd/ex relatedanoletulest er m
"treating” thglitdegind AGedBH b gﬁ&g&flw&ﬁigémémﬁ. SREDRIRA egﬁeﬁcégents of the

present invention to_prevent e onset ons, 30
conpl i cati msOCIQnﬂl mubeﬂremocenugmuném pestions thercefawhich hind dey amegpitoge t he

t |
SYTI Oy Oy G5l CPLALY sl LS BYE PR ol =050
pr ophyl act functienal antagpaists (og., thbibitingitheability of CELA4te bibddigarsior to activate V\D

01/ 14424 P {

subcl i ni caﬁ;gs ng’%le’lrﬁelgpfg@\r{ﬁt E%g%é%@ﬂg&%pdf sqsr% ?llﬁ%)t%fleéﬁ’l 8V| at i on of
Synpt ons afsmmnlatttlheeﬁ"mpfb&néllon of the di sease In general, the phrase .
"well tolerated"” ref heal t h st atus
that occur as a resu ﬁ%%h%g?%ggﬁﬂ%ﬁieg ag‘?gc‘%o? "rﬁa'h‘in'

deci si dfs. hﬁhmmmﬂdgmpﬂmgte&mwmmmshmammﬁmmmmw_ meani ng in
the art, f : . o) | eukocyt es,
found, §n SRphforBiah fo £ Rlofbeiohi or BRRARN) ERboi @ W HUREEH AT (o3

! ygphocyt edgG, Tok qmioralgB) Blsnddptgpi;gait-decomibnﬁub? mmmypmmcmng g cef -i-;]—_::
cxpr o551 on ASTRARY Bl by SR ceion Rpufe o ist SRRy FoRmeR. of ol

(eds.), 199ud pﬁEhﬂadeeluﬂabcxmﬂ;ms:ﬁMsl thereoff@ovel] dSaoh-humatiransgemid aniifials, A@den c

Press ondp Unj d KI n The term nce to cells

r ef erszio %} t 8"?‘ ?ﬁfé‘ﬁ%?‘°8?°l??@£%“gljﬁf’%}§se%?tﬁ%fgf 'E’Qubset does

not changeanﬁboefesbhthehmantkmtmdetdmaaénaupresimghﬁnaﬂmrm&toratelﬁed,efosﬁn agent.
reactive growth factor receptor, or to inhibit growth, differentiation and/or motility of a

! cell expressing human CTLA-4, either in vitro or in vivo, are also encompassed by the
invention.

25 Except when noted, the terms “patient” or “subject” are used
interchangeably and refer to mammals such as human patients and non-human primates,
as well as experimental animals such as rabbits, rats, and nﬁce, and other animals.

The term “treating” includes the administration of the compounds or
agents of the present invention to prevent or delay the onset of the symptoms,

30 complications, or biochemical indicia of a disease, alleviating the symptoms or arresting
or inhibiting further development of the disease, condition, or disorder (e.g., autoimmune
disease). Treatment may be prophylactic (to prevent or delay the onset of the disease, or
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15 The ternms "cytotoxic T |ynphocyte-associ ated antigen-4," "CTLA-4,"
"CTLA4," "CTLA-4 antigen" and "CD152" (see, e.g., Mirata (1999) Am J.
Pat hol . 15%(MB844280) are used interchangeably, and incl RGEUSMI2BI5Ht S,

i sof ornms, species honologs of human CTLA-4, and anal ogs having at |east
one common epitope with CTLA-4 (see, e.g., Balzano (1992) Int. J. Cancer
Suppl . 7: 28toqmyventibe meeifeststipn eficlinicthonsubsbnieal sanpiomsersed ortberapewtias t he

Genbank ac ' %@gﬁ . QQ@E WelaP 3T bf e séfds 1-37 is the

| eader pept %&2&%@1 {étlsdngoZe t‘t’%@ee? ulﬁgdrgﬂ%%nigrgg d%rra#n; 162- 187 is the
t ransmenbr ane domai n;In gentral, 88 plede ‘well toleeated) refprs tosthe abscrnewf advelgar i ant s of
the nucl eotide se een r ' | ransition
at positi Oncﬂaéxges gﬁg%%tfnﬁgﬁ:aﬁé%. o %ﬂftéﬁ@rﬁ%@%@gﬁl&%&&@h to G
transiti on decigi@si ti on 439. The conpl ete DNA sequence of nobuse CTLA-4 has
the EMBL accession er . X05719 (,Brun et .al 198 Nat ur

328: 267-270). The regﬁﬂgﬁe%‘?‘%%%éﬁ -@%@%P@nﬁréﬁwglﬁglﬁ%e. The
conpl et e DNAndReraD ety of thitmbishueléar MoahiRgbeyia feukduytefaaladrii thedlodds si on nunber
X60958; the_accessjon nunber for the nmouse sequence i s X60958; the 30

accessi on ndypiRby andJymphaid tisspes e, Bandd ymphes¥€83  The conpl ete cDNA sequence

of human B7-2 (CD86) Thephiake shifiop@iations 6£F BpRcyfsMHE'T defl 3dthli(s)t RersicCeSSI ON
nunber for the npuse seguence is L25606. The gengs encodi ng CD28 have been
ext ensi V8l y e hhmpboepss oz d cels rharagtprized by thexprossion of paricwiarcell shrtaee npank

accessi on nyihers 6 oy, ATR. &ral.. @)/ 199%,/THOD.iidod s Aari gE Fdold Bk 253356

sequence has the Genbank accession nunber X55288. The human nRNA sequence
S 1

has the GCeréitian AsademicPrsss, hendonUnitgd Kgnpdonph fete Thas t he

Genbank  aceaRshiR 1844EERE o Rueddy@r bt dtagt B 4 PEAI suBBRA BSes hofdlRhgl N
det erm nant capabl e of specific binding to an anti body. Epitopes usually

consi st of eweathessprsyorduration of the pdminisatingof Ayagenbf nol ecul es such as ami no
aci ds orssugar side _meﬁs%@ﬁﬁh@n@@t&&&@ﬁmﬁgw,@mﬁmi onal
as well “a

structural characteristics, speci fic char ge Characteri stics.
Conf or mat i of&TLAAY “GEhadrantigms end 158D (see ggs Murdta (1989) Agul. Eabel. i n t hat t he

denat uri ng 45T ISR pbil mBftharghiby, Bhd Slimtcvapiliny sofekOSpRiBTERORRE' |
(H chains afiburbanCTLA-gend Ghdlogs havingatilesstome commot epitdpd with CILAR4 (e, bonds.
(abbrevi af o Sndhizm ARBCE Caller Soopl 3BT " o0 L2 Gt ant regi on. The
heavy ci28i n const ant ThegompletesDdiAnsequenesiofdiimbin CFbAdima theGentdk, CH2 and
G5, Each | iR sH8 PHe3rlr ikl s 1578 e HBAL BBl BRI

is the extracellular V-like domain; 162-187 is the transmembrane domain; and 188-223 is

the cytoplasmic domain. Variants of the nucleotide sequence have been reported,

including a G to A transition at position 49, a C to T transition at position 272, and an A

25 to G transition at position 439. The complete DNA sequence of mouse CTLA-4 has the
EMBL accession number X05719 (Brunet et al. (1987) Nature 328:267-270). The region
of amino acids 1-35 is the leader peptide.
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 mumber
for the mouse sequence is 1.25606.
The genes encoding CD28 have been extensively characterized. The
chicken mRNA sequence has the Genbank accession number X67915, The rat nRNA

17



15 herein as LCVR or VL) and a light chain constant region. The light chain
constant region is conprised of one domain, CL. The VH and VL regions can
be furtherWeAHHMH ded into regions of hypervar| abi | i ty, PEEURYR3I3S6
conplenmentarity determ ning regions (CDR) i nterspersed with regions that
are nore conserved, ternmed franework re Onsd‘l(heR) Each VH and VL is
conposed ofequineehasthywGenbaek soetssion pumbey FRRNA sequencedhas t o 20

car Doxy! - g5 Befidi abeckdih hlbbOWh 088 %Q%MEMA% 132 thd BBk 3, CDR3,

FR4. The va regl ons of the heavy and |ight chains contalin a binding
domai n t hatccessionmumber M¥586. an anti gen. The constant regions of the

ant | bodi es 1Ry et g o HAg e i ok EHIRRLONM bPapBioSt (| Ssucs
cel | s) ﬂndbm&ngta ansntibestyp Epitortes (<Dl canbist ofichemisally astive susfapé grovpingsystem 25
T o0 o e L B il 5 ey e Rl T PO,
Lrag_m%nt &nﬁﬁﬁmmma;cha@mucscmelkasls?gnﬁ ?hrn{;gechﬁract&&ncﬂ and tClv_\% cab

: r
ol 15! e b PRt s R R 2.
fragment coeSorider bt nof the haeteribllosrid tepresdnserfdenaniring soleerdts. f r agment 30

consisting of the VL and VH qi" 1ns of a |n | e .ar n_antibody, (v) a
dAb fri@nent (ward Anmiget “ant g% MREE P ‘5’5@% ﬁw80n3|sts of

?C\ég) dogai Hght QXchaink lnt&fbonﬂeﬁﬁﬂ ﬁy eidulﬁeergmmenmewy delef ?Bﬂiprl%&i %) Iv En y
urt her npr.e, e .t oma v.fra t, an
VH, are cob"é‘ﬂyfﬂéﬂmwagé ‘g{@glﬁg‘ﬂﬁt\é\é)h‘?‘ E@(‘% \Blljﬁtﬂ"ﬂ “Y}'g‘irﬂg'& r econbi nant

net hods,  byondtafitil bﬂtmﬁehWant&M@Mﬂsdmwfmemﬁnam 3 W

01/ 14424 PCT/ US 23356 .a singl ro ch the VL and VH

regi ons pafH2iagd CE3mEachlight ehampis °?£P'EE€P§%§Q?§ |"F@?‘é8’b

(SCFV) 15 Sehereial LCVR & tan&ah t(«.ﬁaﬁ&mﬁﬁt& iirf} edhistaitid bislston et
al . (1988) Proc. Nat! cad. USA 85: 5 9 5883 Such . single chain
ant i bodi es 1seEPFised) MW%%@E@WW?&@FWWGW‘WMMS can 5
be prepar egghins bERRRRanility t6al0 coMBRmen Qég.&ise(angl cl eavage of

i ntact antibodies. AbISpeCIfIC antlbod astvvo |fferent i ndi Ag-

specificit MW%“@T@IWSWW% tegmod %th@%ﬁhﬁw&eu | der

1999) J. 1?{7&{3 firRe CDRRUNA 43kiNkb-
g:47-)54; Kel er QLi91’95$=)§1'n &%ggr Res. 57: 4%%%%&% exat&‘lﬂﬁeﬁ&?ﬂ;es

i nvent i20n pabex us jrthe follewingordssFRE, GRRL. FB2oFRRE, RS, fPR3 FR4. for a
cel | surf agge dHabGBpions't thediaVy 4B Night théind contiatla Bindils Q0aiR /A ididtacié t € fOT

an Fc receptor on t?%e surface of an effector cell. _The i1nvention also
provi des nwithiapgaigeni The eonstansegions, of fhei astibofigs anaymedisiathe binding of thedi ng

sites. TheyhmhidgidtuiiR ftids! el bi ReRtSicluding various cells of the immune system

(e.g., effector cells) and the first component (Clq) of the classical complement system.

25  The term antibody includes antigen-binding portions of an intact antibody that retain
capacity to bind CTLA-4. Examples of binding include (i) a Fab fragment, a monovalent
fragment consisting of the VL, VH, CL and CH1 domains; (ii) a F(ab’)2 fragment, 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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further includes diabodies. D abodies are bivalent, bispecific antibodies

I n which the VH 15 and VL domai ns are expressed on a single pol ypeptide
chain, but WM{y444|inker that is too short to.allow foPCpaEBIMALFG6bet ween
the two domains on the same chain, thereby forcing the donmains to pair

w th conpl enentary donmmi ns of another chain and creating two antigen

bi.ndi ng si t esinglepmwicin ghain inovti¢hibe VL pud VHtregions pajr ooy nppeyalenkiat | Acad. Sci .

USA 90: 6444= , 6448, ] 1da, R 984 r .2 1121-1123). 20
The term™"h Algse%ge)ﬁ%ésa%?ﬁll héi&fﬁ%cgﬁ, 5%%%%5%?‘.}’6@37 gl?& %‘%fgnlﬁelvari able and
const ant r eg4na23-426f apk Ihstmter akl €1988)Rrot.1Nnah Mendabei JdSABS: 587938880 dyiclobul i n

sequences. The human sequence tj.bodi es of ' {4 | ude am no
acid resi dﬁ‘é‘g]eﬁg?“grﬁﬁ’(?gl&ﬁm&mﬁ@ﬁgwr Feﬁfﬁﬁéﬁ%}%%%%ﬁ%%&%ces
(e.g., mst abi piepared B feositlsinght Ryhriguesiarenpymaiclopclepiaal Eleavagadfigectesi s i n
vitro or by sgmatic nutation in 25 vivo). However, the term "human sequence
anti body", A8hedied herein, is not intended to include antibodies in which
CDR sequences der i veda bispificuntistdy Bhd tae deiferdib Binbp speoifidities, ised) egpeks.es, such
as a nouse, have been grafted onto hunmn franewor se 'g_gnges ?'iq.e.,
hunmani zed a®# ,%23)345 1S 810043 Zeilder{H99) fr Ammymel: B@o‘}’ﬂ #Z nonocl onal
anti body corgg £in (1939) Heh SAntibodiss PELEA Kaldr PIV99f CatbériRe.dy:4v08-eCul es of

singl e nol ecular_conposition. A nonoclonal antibgdy conposition displays a
si ngl e BiOndi4Ats- fiosexampls, the inyeatianmrevides pispesificantibodiesihaying predpndingyite Accor d
fraly, 1ne i can R anoR AR Al TRRY i ind blsding U6 0P QG

di splaying a single bin Icity which have variabl e and constant

regi ons (if reseptoron the snsfacey efpnfeffegioneelaFbejaymiipmalsq pravidesdnatispesific sequences.
In one 19 : mgg% {%ég di diThBRim “biliRcift dRkbodRpoC! onal
anti bodi esv%%%g’ﬁge. é/_kﬁgﬁy r g@rr%‘?%ch. I ncl ul.es.a_B ael | obt ai ned
from a trandu@her incindes diabodies. Dibadics w.@ﬂenhbtspmﬁbﬁmy&m ng a
genone npr. Q"@?% %&?mﬁ‘ - zgﬁ%mp 0.4, ansgene
fused tgﬁan a%’mr i |§§ C W?C%eﬁ%e‘;rl%%ﬁ I C .on’g?hg?ltgl ody™ re1 ers to a
pr epar at i on shért tallbw figrtpairing betwetr thotiosdomainsion thersalF chwing therspyifersing ¢he t he
different antibodies.hi. 1 t ' EP? s 0] . gnal
ant i body" r%wtofag%ﬁlgcagl Lein%%t%&&oﬁ@in%gpﬁgmﬁl e#g%%%%% S to human
g_‘l’ ]Ic_],cA 4. ;I'ypibﬁmlli_ dg}sitestCSee,'_?_.ﬁt, iHolligereB., ét:ﬁl.s@]ﬁ%)le?rpm ?ng.rmd d. i, fUSiAmOt:t‘i@% range of
I fferent epl topes. g o]o) X | | body" refers to a
preparation gﬁg%ﬁﬁﬁ#ﬁaﬁt%%@%wg@q&ﬁ erent anti bodi es to human
CTLA-4. guch a preparTidtesn fhumhnistgsenceunttibbdyfiindudes antibodjed lavingrvarishde of
di {1 erent enl g ORS Rt regitlh e sasSl dededP SN bl SRR, SSRHSASRuANt  Podi es to
sequences. The human sequence antibodies of the invention may include amino acid

residues not encoded by human germline immunoglobulin sequences (e.g., mutations
introduced by random or site-specific mutagenesis iz vitro or by somatic mutation in
25  vivo). However, the term “human sequence antibody™, as used herein, is not intended to .
include antibodies in which CDR sequences derived ﬁ’qm the germline of another
mammalian species, such as a mouse, have been grafted onto human framework
sequences (i.e., humanized antibodies).
The terms “monoclonal antibody” or “monoclonal antibody composition”
30  refer to a preparation of antibody molecules of single molecular composition. A
monoclonal antibody composition displays a single binding specificity and affinity for a
particular epitope. Accordingly, the term “liuman monoclonat antibody” refers to
antibodies displaying a single binding specificity which have variable and constant
regions (if present) derived from human germline immunoglobulin sequences. In one
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whi ch bl ock or antagoni ze signals transduced by the human CTLA-4 receptor.
Sonme of 15 these antibodies can bind to an epitope on human CTLA-4 so as
to inhibi tWOPH/M424 frominteracting with a human B7 countPETAIS3IsSr . Because
i nteraction of human CTLA-4 with human B7 transduces a signal leading to

I nactivation of. T-c S_bearin CT A-4. re tor, antagoni sm of
the int eraE’ln @‘Sllh ?fg‘ti'eg@“p%‘ﬁ%mrg yced b ?ﬁ%@ apvbichoct i vation
of T cells uhﬁﬂes 4B cbnebahmaaﬁoﬁiln%nsgemeeeﬁlhﬁﬁan doRAICAY., 2RaRpalioReisey or
augnenti ng_an inmune respqQnse. "hl ocki ng anti body” refers to an = anti body

t hat reducEE"‘W\%WH&"H@I’B?“‘%theﬁwnmeﬂe%’E‘MGWG human B7
ligand by @ised RARlimidHaliZd%N.30% 40% 50% 60% 70% 80% 90% 99% or

99. 9% wunder conditions in which the ratio of antibody conbining site to
hunman CFLA-4 1igand Thsiteen rflgclenaﬂenqbsdxgrrefatséwtmmr@oaoﬁﬁdeastrtyo

concent r at i, Qfes A nndADT ggﬁl&ﬂfy &b t|v§1 m@?b:ﬁ&&i‘?fere?{%:

preparations, someti nes re errett to as mu ent  preparat| b| nd to
human CTLA-4 in suchmmmlgodsna!mtlbpdné’sbﬁersltomrmmnhMOOCTLA-4

receptors ﬁﬁgﬁ - EFrcﬁﬁ, Qﬁ % ane or
simlar e é%? I'n glﬁ’lnﬂg umaJn @@ﬁ%ﬁﬁq{' %?1‘&%@%9@ rgpara POss- | i nki ng
of recept obind teh fange pidiffpreptppitopees t he human CTLA- 4 response resulting in

I mMunosuppr essi on. Ny aleso, be hed..by.conbi ni ng
sol ubl 2% val ent aﬁﬁ.“‘%‘g‘fi’sh’ﬁﬂ’\%‘%ﬁg f%erf%’r‘&“B‘%P%‘Bﬁ;’D“s e L o5 These
pol ycl onal (motdrhmmg)Qiﬁfagammbodwsmhmapﬂm-atSﬁohmemmmmcMewf heavy and
l'i ght chal ndbﬂﬁx %q l‘anﬁgéteélff es on human CTLA-4 such that an

rans

|mmnosupp SI ng si gha UCSY as a result of human CTLA- 4
crosslinking. 20 V\D'DﬂehﬂMﬁdnﬁiﬁﬁﬁbﬂﬁﬂaﬁ@&ﬁénceih&bdd@asmhmmﬁﬂmm human

ti body" incl L1, h t i;bqd t t hat
repared, SHIEE o mepebtiR Hep il HaRakeeR Y 1P W GH A A reoRa Aeme Shich s
ant i bodises tﬁesehﬂibedieﬂanrhmomeﬁ&beéﬁh@nmm‘mse)astohﬂhbitSTLNﬁﬂé‘tﬁenl c for

human i mmunogl obul i.n genes escr| bed f ther.in Secti aw); 5
ant i bodi es"%‘%ﬁ? E"g éa7d BRSIREeR S ¢ %ﬁ‘ﬁ?&?f“g’r‘? ﬁ‘f%?ﬂ?f)’a%éf ected into

a host cel |w1thlﬁ|ﬁiahm(itaﬁﬂiub&d mmmmbmellsmmmmmal.. human
anti body Ii r | bodi epar.ed essed, created or -i;sol at ed
by any ot hﬁ%‘é?ﬁ’eﬁ%{m %" ‘Pqip(ﬂ'?a\‘f’e 8 Youl i n gene
sequences tﬁol&iﬁﬁed&iﬁh&ﬁﬁﬂ?ﬂ%mﬁgﬁbehmmmﬁcm tibodi es have
vari abl g and constant regl o I f present) ved uman gennl i ne
i m’runogq b b (PFFIPRENE A ?’qmgaﬂ PR |rﬁ%’8§‘s§sAcg’ kﬂ@\ﬂﬂ%@#"‘[{? S©#Bj ected to in
}/: tro nut agﬁmﬂﬁyma( faaucesmbmﬁnga@ssmblehmmgmmmal- eXYirésdéed livkhan hB7 -

*sequerices squat i S us the amno -
acid sequeﬂ%ﬁé‘é‘”ﬁfﬂthI % 2916 3%@%?9}%5&% 7 Q%Mpﬁé’rﬂwgﬁ% bodi es are
sequences tynaér.condiiidn® ittwhick G rhticsTantibdy combmmg site to human CTLA-4 ligand

' binding site is greater than 1:1 and the concentration of antibody is greater than 10" M.

25 Other antibody preparations, sometimes referred to as muitivalent
preparations, bind to human CTLA-4 in such a manner as to crosslink multiple human
CTLA-4 receptors on the same cell. Cross-linking of receptor has the same or similar
effect to binding of human CTLA-4 to human B7. Thus, cross-linking of receptors
effectively agonizes the human CTLA-4 response resulting in immunosuppression.

30 Cross-linking can also be accomplished by combining soluble divalent
antibodies having different epitope specificities. These polyclonal antibody 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 QTLA-4 crosslinking.
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related to human germline VH and VL sequences, may not naturally exi st
within the 15 human anti body germine repertoire in vivo. A "heterol ogous
anti body" | wodafliszed in relation to the transgeni:xc non- RoTEBNEBHZANI SM
produci ng such an antibody. This termrefers to an anti body having an

am no aci d sequence or an encodi ng nucleic acid sequence corresponding to
that found' in an or Jhaiesm* reoombings henanaptibddy! insludesalldwaen sequsieehuman

ani mal, and nera : gtgs ' he transgenic
non human a ‘ﬁgs‘kjtﬂe’&{é%%y riﬁ%dﬁ%ig’%%g&?%%&s&{;%ﬁ%ﬁi%ti body having a
| i ght and hgestbingit ficmss, nich dé dnfibodiestisodaterbfinors amdniroali(g2.ne mopse) thakisnpl e, an
ant i body havi ng a hupan heav hai n _associ at |t i jght chain
is a heter oﬂ'ﬁg‘?nb" ﬁﬁ%ﬁﬂ?@‘é&%ﬁﬂ’?‘&w?&ﬁ%{%&f%ﬁ?ﬁ&gﬁy ?’bﬂggi“lg‘s i ncl ude
chi ger i cs5 anlg,l,ﬁwm)@ﬁaésea mﬁhéfﬁcagbindit sxptesaiv veonpansfafedime atbestroell,
"substanti a pure” or "isol ated" nmeans an, object cies (e.g., an

ant i body of a le?i’&@ﬁW@ﬁ‘Paﬁé@“gg’éW’F‘H&WW?‘? M@@Xr‘lﬁf@%nd/or
recovered f Bies FropRE) Sxresstd, Erbdled Gilisolaldd Wiy bl Rcins thiciivolhat the obj ect
species is the predom nant species present (i on a nol asis it is

I | (1,e.
mor e abundasplicingef hamagn igmeeglehitin gers pegueness o other INA poqu tion); a
bstanti al | Y QU Sinak humbs MiBbAG hatOVERIRBIe kh@bnithR Fogithd (iF prSeriff Rfifed he obj ect

speci es conprises at |east about 50 percent (on a nplar basis) of all

mecr onll@c ulfiem hopien geBilise iemwnoglomulin Asqueapnsi Snehanibadies Gan, hawpwst.hy _
COMPOSI i ON oyl s vif HHBladheid 1o, ool & TR Fan Ui Yon YR £ il Vel Ot
of all macro ecular specieés present in the conposition. - An isolated
obj ect specisamed, égvive sematiboutagencss) and thus theaminoseid sequences ey adr i fied to
essential h ' ()rg‘g@ﬁf LRk ' wisle d64vealRfh dnd 21 WO

01/ 14424 PC%E@@%Z‘@?? gméomo%d?éta?génﬁ%eﬁg%%nt i gnai det ection net hods)
wher ei n t he rdstediodinman gerodines VEtzad Vesequentes, tay not natusplly st withinghe 3 si ngl e

macr onol.ecul ar s ' i ﬁﬁ] i ggl@%g ti body to human CTLA-4 can be
subst ant’al Wgegio&ﬁﬁ er anti o%ivgjé' that |ack binding to human CTLA-4
and bind to a diff er ehthetantlogpunantibndy’dodefinediinarlatidndd fhettransgenicaonsf i cal | y
binds to an,5 epito | SOk Or m.o, | f YERR é-@uwvi'# ver,
have cross- P&ﬁwgﬁ%%a%ﬁ%%h#ﬂe%gﬁgﬁpmiﬁr@ns, et%i_ ramo ceg"\#yes peci es
(e.g., CTLAafhifpeisequehaeor ko grpding Milaoauid sequence enmtespoading b thtfdyndifi t he
i nvention be substantjall.y.fr f other cellul i -
non- i mmnogIaBBWﬁmé‘g#s%BTl%F‘gaFﬁ’F %?Iésﬁﬁ'gﬁn waﬁjﬁ&mﬁﬁé‘ﬂ%g‘g’&g’f i C
bi ndi ng“20r efspécfes bihetthir thabf Heitrankigage hen-Burnagiintabr ni ned antigen. 10 The
phrase "specifically r sel ectively), binds" to,an.antibady r fhgrs to a
bi.nding reaction th Qli“%“&@'g’éi& ?‘H@ﬁ%}\fg%eﬁg" Fh@%B?‘gYé’é‘ii‘é‘é 33@4&%\1@ tStein in a
het eLOgengo%gﬁmdiﬂﬁérém&gﬁiismﬂbﬁﬁﬁé.ﬂ&raw,hﬁ&ndbb@m;ngaah"ﬁ?mhihad\iy%, t he
anti body binds. wt, n. assogi ati.on const ant r of _at |.ea about 1 x
106 M or 1Gha1M§8°%?fe‘§B%?m}!%e t ‘E}iﬂl’h‘ééhﬁwhﬂi%%ﬁ% Y- BEgRmrs o

heterohybrid antibodies include chimeric and humanized antibodies, discussed supra. |

25 The term “substantially pure” or “isolated” means an object species (e.g.,

an antibody of the invention) has been identified and separated and/or recovered from a

component of its natural environment such that the object species is the predominant

species present (i.e., on a molar basis it is more abundant than any other individual

species in the composition); a “substantiaily pure” or “isolated” composition also means

30  where the object species comprises at least about 50 percent (on a molar basis) of all

macromolecular species present. A substantially pure or isolated composition can also

comprise more than about 80 to 90 percent by weight 6f all macromolecular species

present in the composition. “An isolated object species (e.g., antibodies of the invention)

can also be purified to essential homogeneity (contaminant species cannot be detected in
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to 1011 M or higher, and binds to the predeterm ned antigen with an
affinity that is at 15 least two-fold greater than its affinity for
bi ndi ng t oVR W&#24pecific antigen (e.g., BSA  casein) diql‘éls‘"t/#-’féﬁf t he
predeterm ned antigen or a cl osely rel ated antigen The phrases "an

anti body recogni zj ng.an antl. and ecific for an antigen”
are used P‘E?WEWSQXB?’V %P?’hmfﬁgdsslgi‘ 3& ‘éﬂ%’t‘ g9 coMtstsh b| nds ._
speci fi cal ésymtﬂtﬂmaﬂwtﬁegbfa m:?gikﬁa@ome&m spé*eibecni:usb@dtéd'anhbﬁi(té)

"bind(s) specifically" when referring peptide refers tq peptlde

mol ecul e mwwmmm@nmﬁeﬁp@mmmwm taﬂt‘tlydmgtéNBJm. vely or
pr edom nat d%lﬂa%gatffe%tamghﬁ ﬁela%rm msﬁe{ﬂcma}wds% als to"

refers toa ng reacti on whic termnative of the presence of a
tar get Pr oepitope uwfomvm@sefm@@ﬂﬁ-&émvmuwﬁm-mwm prot ei ns

and ot her g?-?\ig o‘&ﬁ% i ons, the

speci fi ed %hgjcfag%ﬁ%‘btf%{w § g&ﬁ,g,; g?%ﬂ%?# saéc'\\ié’%hartlc *ar t ar get

pr ot ei n anMocsverpan isolatdd antlbadlsoﬁjm inivention be mmhﬂly freeio pthernehalae n'él S o

present in_a test s ot ei n under suc

conditions%?ﬁiréqﬁéﬂ)e i) §%§%&ﬁ%ﬁeﬁﬁ%ﬁ&%@g&géﬁf% for its

specibf i ci tébf or aI pﬁ?peoﬁdh%ﬂiﬁg?sﬂ@h@ﬂuin&g@aap&dﬂe?nMgeﬂ g(r)mat s

may be e spepificalli({0F selectiVely ) binds™ {0 an antibdy réfefs 16 4 bindin WabRor30 2

particlfar ‘?@Fﬁe 5t B as e Piminoassa

itﬂnopr ecu?tiha?trmﬁnatﬁefﬂmefm%&eprotexbincathmmmmﬂam:anf| fy Pept i des
at specifica Wi ective

reaction wPoFeHiSEan éf’{hf'abdg]f’gm? %’Q}é‘@ﬁ@ﬁ@%ﬁ%ﬁg&w@ ap&g&n%%“@’elgétnn -hore

t ypi calh | yh(m,?fefétllaﬂabmttllmﬂﬁwhd@mgbdrab%ﬂ:cmmiﬁmﬂﬂm T@u:mtﬁ’m%es The

term "hi gh, af f i r a ti efers tgo .an e

associ ati on® ‘b’c?ngt'ft ‘6*’6‘3 H% @ %’H{‘m ﬁﬁ v&ﬁ’ﬂaﬁf“ 8 1 O8BM 1,

at :eaas a?)&ktttwo-lﬁﬁ itedter thin immmmutndﬂagicswon-qmﬁemﬁgenwmsml1M 1, or

at | east aboug 1 or reater 3 WL QL greater.

However, " RRSGH) ﬁ‘gﬁtm“t'?“ prsiet Wd@BWW%W #g‘?ly'r%a]‘f)‘{ﬁ'ﬁg n’{}fel?&ﬁaﬁ 5 &t ypes.

~The term anhb%ﬂyb&&jnmaﬂ antigér? mlmt‘ammo%pspeaﬁefortan antigen® areiubddor i u[|nh
associ ation constan i cul ar 0 nt.j gen.d neraction. i s
const ant halterghangea Y&“%tdotﬁ%éﬂt“em atf %hﬁ g‘?te&fk%t %88 i nt ended to

refer to thgggaeilibrium 10 dissociation constant of a part| cul ar

anti body-antigen interaction. Thi 0 gnt has.unit he term "ke'

, as ud€d herein, |sT'}°rPP@ﬁ"déB°‘{’-g i‘aﬁ&ﬁa ‘h@%%?ﬂ@ﬂ% 7OR8 const ant

of a partlwtaépﬁ@w&%wdaﬁawmsﬁma@hasma@mm&m é‘n’fﬁmﬂﬂl ts of

1/Ms The term "ka", as,  used herein, is |lnltelq1 “ref ca.ltlo t&tse Xinetic
exclusively or predominately, to a target molec y bin

refers to a binding reaction which is determinative of the presence of a target protein in
the presence of a heterogeneous population of proteins and other biologics. Thus, under
25 . designated assay conditions, the specified binding moieties bind preferentially to a
particular target protein and do not bind in a significant amount to other components
present in a test sample. Specific binding to a target protein under such conditions may
require a binding moiety that is selected for its specificity for a particular target antigen.
A variety of assay formats may be used to select ligands that are specifically reactive with
30 aparticular protein. For example, solid-phase ELISA immunoassays,
immunoprecipitation, Biacore and Western 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.



15 di ssoci ation constant of a particular antibody-antigen interaction. This
constant has units of 1/s. "Particular antibody-antigen interactions”
refers to t NO@XBE#i nental - “condi ti ons under whi‘ch the e®oriséw2szsm and
kinetic constants are neasured. "lIsotype" refers to the antibody cl ass
(e.g., IgMor 1gd) that is encoded by 20 heavy chain constant region
genes. "lsotype sw t The teg “high affinity” dort dnde@ hutihofrresus wangaviibrivhe cl ass, or

i sotype, of an. antibg il t n ot her |

cl asses. "aﬁﬁ’ﬁ‘?ﬁﬂ ﬁ@%&%ﬁé&iéﬁgm, @%%@SO‘QW ’%Ifaagfga‘gb?theavy chain
that is propfPgatidasrubog 0¥y mdeastdbbut i0Hy ) arcat eastaboys 10'8M or greater gene
encodi ng the 25 nonsw. c ysotype i.s typigall o Iaf e

i mredi at el W%Mﬁﬁeﬁ‘r’]??ﬁmlﬁ’éﬁﬁﬂng(ﬁwﬁkﬁ/% I%fﬁhr%%' Jgﬁé‘gﬁ‘ii‘)&%ﬁgﬁ’g | sot ype
swi tchi ng hagerafodglisaped i ed as classical or non-classical isotype
switching. Cassical |sotype swtching occur l%% re?f%r“gi naﬁ%pn events

whi ch i nvol ve at Ieaﬁ‘eﬁﬁlﬁ Bp #5056 H“'C‘éte?‘%&i Frisr ST Ty ene.

Non- cl assi calocidisR bomGntoFalyatiicilar MBYodyCiatifentiterattn, THhi3EDAstant RARRILOgOUS
reconbi nati on between human 30 a,, and human F,,, (8-associated deletion).

Al t er nati veofd®- cl assi cal switching nechanisnms, such as intertrarlsgene

and/ or i nt er chr onDS OfRL b G OR iR Refein, HRRAdedQb FiltérSo thaRYuiRGrRAl and
ef fectuate isotype swtching.’ 23 WO 01/°14424 PCTI US00/,23356 _The term

" swi t ch1@ eqdissecietion eonstant of ypartienias aplibady-aetigen intaractign.  HHS popstanthas vaity; ¢ o
reconbi nati gnRe A "switch donor" sequence, typically a swtch region, are

5" (i.e., upstream of the construct region to be deleted during the
switch recombi nat i onThe terra “k.&\es nssd hereine pstatended gajiefon tothe kinetic gstogiation:
construct regi : QH@ &ﬁhﬁ?%&%thﬁ@&ﬁ&%ﬁim{&gi on (e.g.,
y, S, etc. )s&ﬂs%toggpgl%fﬂgﬂn%&%ggm e%g??’?"et& ere reconbination al ways
occurs, the final gefbe teey fkyics used harsin, isjiptended torefer tathekiaefice from t he

construct. G ycosyl ati .ep N jef oReTiebdnstahk 16 units
car bohy $at si?é?ﬁ@?ﬁ%@%?@%%@%%%@ﬁ?%%# ggﬁéggmt g’ a protein, lrlr%lre
specifical |l gf¥9@ an i mmunogl obulin protein. A 10 glycosylation pattern of a
het er ol ogous anti body,,can.he racteri » g Eg,m;eju ly simlar
to gl ycosyl ati on pat tgyﬁ%m%wti‘%ﬁ%%grﬁ%ﬁrﬁa%@% %%%a%?%% [ es&i produced by
t he speci escdalitioheundenwhidithe equilitrimgemid kinetic cmstantsmemeasnzedof or di nary skil |
in the art woul d recqgnj zeg, t he cosyl.atj on patter e het ogous
anti body as being m)fsgéyg? W&Qﬁgh’\éagtz%gy5%?%5‘&#%?0%2)6%&%%?%‘%5% t he
speci es 20f h&Ry Bl CosBmIR régicgegeni ¢ 15 animal than to the species from
whi ch the CH genes of_the transggene wer erived. . The, ter
"natural | y-occurring" Isﬁg’p‘é\ﬂ’ﬂph@g’ F%thﬁqﬁﬂ?mmg?'%‘&cgﬁl{eﬁgs’f’g&
isotype, of an antibody changes from one Ig class to one of the other Ig classes.
“Nonswitched isotype” refers to the isotypic class of heavy chain that is
produced when no isotype switching has taken place; the CH gene encoding the
25 nonswitched isotype is typically the first CH gene immediately downstream from the
functionally rearranged VDJ gene. Isotype switching has been classified as classical or
non-classical isotype switching. Classical isotype switching occurs by recombination
events which involve at least one switch sequence region in the transgene. Non-classical

nd

isotype switching may occur by, for example, homologous recombination between human
30 o, and human X, (5-associated deletion). Altemative non-classical switching
mechanisms, such as intertransgene and/or interchromosomal recombination, among

others, may occur and effectuéte isotype switching.
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that an object can be found in nature. For exanple, a polypeptide or
pol ynucl eoti de sequence that is present in an organi sm %i ncl udi ng viruses)
that can b¥OMM42t ed froma source in nature and whi ch PRAAISHEB3Neen
intentionally nodified by man in the |aboratory 20 is naturally-occurring.

The term "rearrangegd, refgrs 1o a copfi.qu i i1 or |ight

chai n i nmunogl obul i ?‘BE’EJSS‘WﬁféFe@luﬁmg W%%B’?Fé?fg?%@%%‘é%%?%%s&g’%ﬁ%em ately

adj acent g itcPreboftibindtiére J¥¥itch dorbresahaiceaypiclly @ posvdich gegias arnts al | y a

conplete VH or VL domain, respecti veld)é. A reart&an?eg [ no%:oobul i n gene

| ocus can (ixe, upsepmp)af dhe oSt FBEIPR W Isted dgrpg TEFGROIAUORAr r anged

| ocus. has 43t « Zﬂpg%%p&g{%%%m%y@mﬁwfobmww enment. - The
r "germine con

term "unrearrange frguration™ in reference to a V segnent

r ef er s 5t o reglscenent copstaxtiregion (eige 1., stc)hAs thesesig ne specifis shewhereconbi ned so as

to be immed atel. | acent t [ ; 6 ic acid"
is int endéﬁq'g’qq%? W%‘ﬁ%@ﬁﬂ? gneas‘r%%\feﬁ%ﬂ%@gﬁlﬁ&geﬁ% nugp‘gﬁi(l:éaaci d can
be si ngl e-gghdtareded or doubl e-stranded. The term "Isolated nucleic acid" in
reference to nucleig_.acids .encodin t | bodi r ' t4ons (eg.,
VH, VL, CDR3) that Eehgos “Eﬁi’%‘-"ﬁ‘, % cfingy %sﬁxg%gaﬁe% °@§""W‘f {oite shat
PCT/ USOQ 233&fValehfly Bitachédl t8.a protdisintora spedificailytbian bntninpoginbolin ptotele Aequences
cequeriibs Bvesriep iemssabatroBE Db B fersiEeR P8 ant | gens
ot her t ha%gghﬁmysmhiﬁwbgqamgmwmmqun antibadiés t he nucl ei c
acid in human genom ¢ DNA Q IE NOs: 4-23 conpri.se thef5 nuclsgﬂ%l de and
ami no aci dpradused by the spesies of e Aop- %%WM’(W%H oramary skl 0T (v
variabl e 150l Pwalld bisgiARle gifiylioh fuitéd oristateatigons Hitibody sty onal

e

anti bodi es of the invention. term . substantiglly identical 6 ".in the
cont ext of mergsimilartesad msofwcosyﬁr% P Epesics ﬂ;%onfmmge%r e
sequenges ﬁ{imal{hﬁfﬂlﬁ‘é%@éestﬂ%ﬂwﬁ&{&emhmbftabﬁuisgenbﬁvew&éﬁvemout 90, about
95% or hi gher nucl eotide or amno aci,d”resiﬂu ideq{iit%/, whetF gﬁrrpared and
al i gned for maxi mum7sitemaspuralyeesurmng’ A8 applied do FLoHgH f9iers oJpe B ng
sequence CM&@%&%Ma-M.M&WM@mw& bopolyrdfucteoideanpl e, the
i nvention provides nucleic acids havi;gnse,que g)gs tg)%t re substantially

i denti cal sequerethabispesent in angrggnsm (pstadingyipres) Sahep i1 MBnt i cal
sequences g} R dndl Whith hhiioh BéknliftemfonAflly ROdBLPE kAN inthelaboraosy ant i al
identity' can exist over a region of sequence that is at |east about 50
resi duee i is Habmajlysoccwving. a region of at |east about 100 residues, or over a
region at |east abopf dnlrsfrahfld®soferdlo Abhliglrtfon o hedgifiklh opfigiithe t o

sequences to be conpar ed. . " ) . .
chain immunoglobulin locus wherein a V segment is positioned immediately adjacent to a

D-J or J segment in a conformation encoding es;entially a complete VH or VL domain,
respectively. A rearranged immunoglobulin gene locus can be identified by comparison

25 - to germline DNA,; a rearranged locus has at least one recombined heptamer/nonamer
homology element. _

The term “unrearranged” or “germline configuration™ in referencetoa V
segment refers to the configuration wherein the V segment is not recombined so as to be
immediately adjacent to a D or J segment.

30 The term “nucleic acid” is intended to include DNA molecules and RNA
molecules. A nucleic acid can be single-stranded or double-stranded.

) 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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As descri bed bel ow, any two anti body sequences can only be aligned in one
way, by using the nunbering schene in Kabat. Therefore, for antibodies,
percent ideWP01¥%s a 20 uni que and wel | -defi ned neani nenTfyadaas@Aci ds
fromthe variable regions of the mature heavy and |ight chains of

I mmunogl obul i ns are designated Hx and Lx respectively, where x is a nunber
desi gnati ngréf&etoaaﬁélelbmdnfwm'dlmahnﬂeomidésquredéoﬁ‘yngthemhﬁ)oéﬁhene of Kabat,

Sequences of _ Protei ns of, ol ogi cal Int_erest Nat i.on | nst.i t.ut es of
eal the Bot AEhedy bRon 8 gre SEARG el ottt oodh wefiRfce aris i o
sequences f gprtiafd thixiicEmtifas oteethas ODUA Ay Wwhickhotder squ&heestdmmmlycommnl y

occurring anino acid for, each resi dye 03|t|on t hat sub

generate a dignktsapcleis acidmtuman genomic DNA 1}@847 rC0; ?@‘ﬁ fng a resi due
nunmber tg @ﬁagotﬁ%ﬁmmﬁﬁbdmwe aedcass&oﬁﬂnﬁﬁgmene@ycﬁm(vm Thii@gnf OF

assi gni ng resi due nunbers becone standard in the fiel d Kabat's schene
i s extendi bI¥L) Wblﬁ@?gl@ﬁf’f%éméb 486 endtE2 hwmap getitCTRAH monesigpahdi um by

al i gni ng thsm ibefiidgsti on with one of the consensus sequences in
Kabat by refer ence to conserved am no acids. The use of 'the Kabat

nunbering system readl‘heyenm‘&\dbﬂahhdbrléﬁm ”acmqsomxteﬁmmbmacigm tions in
di fferent tion of a
. @Q{ﬁ’ chseéfers': 8 e T agrté‘l%,{e@%‘gﬁl%ftﬁl s Blat hAVR o Rt Po%'ﬁ{

human antib upi es o an am no acid posi tion
L50 of dOno$é, wwt%@outas%emg@rnﬂﬁedmmmmmmm nucl ei ¢

aci ds encodln equences
encoded by {9 gp%@é%@%ﬂ#/gqﬁyu'g elrc amégg&grg%cw]ﬁgl gﬁéuggdacc %gbv?lggt he Kabat

nunberi ng csequemttcpmpans&ihmethhd arsitor’ byeisedunsymltlyn.(Enr exgapie,fthcmv&m)m

hybridi zes.to" .refers to,the bh[ u I of a

nol ecule to 50‘?) P?%%‘f %’r’dsnthﬂ‘é'fjgoe[ql ssr}g%fﬂgen%{és u 1d8ét%cgly Egﬁﬁﬁe‘gh di zation
condi ti ons \ﬂBQﬂIIKGIZ W&mndlmdmémsaqmemmmmmmmdﬁedto(be g., total
cel | ul ar, or I|b rein.the partlc nucl eoti de sequence
ool 1l a7 fonplogbls PN g iP' 4 Bl DB MR B ROt o2 ue
?ucl ei c .aci dg&ﬁﬁobaxdu&ahmhgmmﬂrlsfegimomuéwfhbbuhaoemme@brémar@oa)nt 13 on
e.g., is su ant entica NO 1 or I D NO y its
i Pi by to e At o0 Tenifues o s it et R 573 dsauctions o e e

ot herw se deAsfestriberbeldw, hﬁywddﬁh'ﬁo&ybalu%ﬂ&pﬁn@nl}lm:gbmﬁ%éﬂﬁyﬁ uch as the

exenpl ary sequences described hegrein The rase."stringe ridization
condi tions" “g’@SQ’Pé‘ %ﬁﬁ?eﬂedﬁ Ratd erem@ % peliesy BETGEY (% %P‘dﬁze to its

t ar get %bsqmqg@mwﬂwﬁﬁ&h{, a conpl ex mxture of 15 nucI ei c acid, but
not to other sequences jn signi i cant _anmount s a positive signal (e.g.,

i dentification of a riingapidgfon thervarishle regionsofithsmatpee hepvy and Tightt | nes
background  R¥RY dfGinAahdglibhlinsdrs dARREd AR Bl 15 RERciVely, WhE1E enslRRendent and

wll be different in
designating the position of an amino acid according to the scheme of Kabat, Sequences of
Proteins of Inmunclogical Interest (National Institutes of Health, Bethesda, MD, 1987

25 and 1991). Kabat lists many amino acid sequences for antibodies for each subgroup, and

lists the most commonly occurring amino acid for each residue position in that subgroup
to generate a consensus sequence, Kabat uses a method for assigning a residue number to
each amino acid in a listed sequence, and this method for assigning residue numbers has
become standard in the field. Kabat’s scheme is extendible to other antibodies not

30 included in his compendium by aligning the antibody in question with one of the
consensus sequences in Kabat by reference to conserved amino acids. The us;e of the
Kabat numbering system readily identifies amino acids at equivalent positions in different
antibodies. For example, an amino acid at the L50 position of a human antibody occupies
the equivalent position to an amino acid position L50 of a mouse antibody. Likewise,
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di fferent circunstances. Longer sequences hybridize specifically at higher
tenperaturegs.  An extensive guide to the hybridization of nucleic acids is
found An eNEHEMA guide to 20 the hybridi zation of nuclRECYUNRIS6 i s found.,
in eg., Sanbrook, ed., MOLECULAR CLONING A LABORATORY MANUAL (2ND ED.),
Vol s. 1-3, l.d Sprin .Harb_gr L%bprat&{i : %98 ;. CURRENT PROTOCOLS | N
MOLECULAR B 15 eng tibedy chaigg, pre @9 erHjg aming acid sequengesyor k (1997)

L ABORATORY ey G st ¥ lfioidh B afiphic ke Afthe Rl QffberkfBR! DI ZATI O
W TH NUCLEI ¢ ACI D PROBES, Part L Theoryh?r‘lid Nucl eic Acid 25 Preparati on,

Ti j ssen, efPnventioByj er, N. V. (1993). Cenerally, stringent conditions are
sel ected to be aboutmayphfise *LidBkvel é'ﬁﬁalﬁrr ﬁ!;bgﬁjz FRP hd Lnt (To for
1 e ¢ ot gngt - SH. 'Ifﬁlgt%h

the specific sequence at a defined ionic ) i's the
t enper a¥ ur bindingcivplexing; grdybridizing ofa melegnltito aparticulagnudlentide sequencc enderat i on)

at which 50% - D - ) ; ti.cize to the
Cargot - seqtaigeit byePRiREaRaRRBRTy T Bt ed 1 pBeh BATomBIR Hi” 2 "7
excess, at (elg. stptabélintaf ot libgary DNFe or RINA), whersinthe particulargmicleotideiseqaenceSs r i ngent

conditions, vl | ' a C ntration is .l.ess than
about 1.0 it feabt 1 b o ¥Shckdnd” h one" BEOEMCuEf ol i Bt oe

concent r at deternfined to be withindhe ppedf thd-inVenfion (&4, iSsubstintidily identip teSEQe i s at

| east ou f ~Rraopes.(e g., .10 tq 50.nucl eot.i.de and at | east
about g@c h?)ﬁﬁogﬁrgg%? g%@? Q@Yﬁé‘ﬁﬁfiﬂxbﬂw&wﬁ‘ﬁ@‘%?a gr eat er
than 50 numicleit acidetherwiiterdetegmintd thredvithiroths sovpy ofithe investioaq(ichusthewi t h t he
addition of destabilizing agents such as formam de as descri bed in Sanbrook
(cited beP¥HP B?qu"ﬁcﬁﬁg??'ﬁeﬁ&g‘?@ hybri di zation, a positive signal is at

| east two times bacRgphraset striigehthybddizatidh cirditions hrfitgloRonditidhshindai zat i on.

Exempl ary hi strin . r.sgri nt hybr.i di zat.ion condi tions i ncl ude:
509 f or-rrarﬁ”hg, a?}2°b§§%ﬁ g%d?%qgﬁétmﬁeﬂgﬁbwwlﬁéﬁ'@ geomplexapxtune #f 1 o, SPS

i ncubaysd aiiclébadid, bt Kidl teothersbqueniced irsignbiféant ichnft (4 pcidieSighl @20 C. . For
sel ective o({ speci fic hypridi a}tian, a Rositive si r@L eg..,

i dent i fi cafdeBificgpono cacid gt fhegnvention)is ahopt 10ffmes; 10-times .
backgr ound hiHlidalo)a Stringent Soiiditigs afe sBytlhitcdepaidetund @iTl b diffefent MAt are used
to identify pucleic acids 10 within.the scope of the_ jnvention inelude,
eq. . hybr i SifieEER GFFmstances, Fonger seapecriiRGdisn Mecliculvat higer toupessteres.and 196

SDS at 42CAnQktehdibe gidena ietiyblidization of mleiCaidd i fould ARextesstbe @i td %0 SDS at
65C, both with a_wash ?f ? 2x . SSC and, 0. 1% SDS at” 65C. In the present

i nvent i29_n, ﬁ{f@ﬂb‘i‘l‘?‘%‘“ﬂﬂlﬂ Heleigagids g fopnd inieg, WWCW%WG@W@M i on
can be i daniapbkORYMARALENSEDD) Wolke1-9, (418 Spring WaboSLdbbRgRR (1980Rdi t i ons
using the nucleic acid 15 sequences di scl osed here. Additiaonal stringent

condi t i ons GUBRENFFRRTRGRSS MMOREGUIAR BIGLOGY, Asbelsed. fahey Wiley & SpassInfint hin the
scope of t WM@%WW&ﬁh@W@% ' Blcuithstry AMpMoibdahkon in a
buf f ér of 40% f onnami de, 1 M NaCl, 1% SDS at 37C, ]

BioLoGY: HYBRIDIZATION WITH NUCLEIC ACID PROBES, Part I. Theory and Nucleic Acid

25 . Preparation, Tijssen, ed. Elsevier, N.Y. (1993).
Generally, stringent conditions are selected to be about 5-10°C lower than

the thermal melting point (Ty,) for the specific sequence at a defined ionic strength pH.

The Ty is the temperature (under defined ionic strength, pH, and nucleic concentration) at

which 50% of the probes complementary to the target hybridize to the target sequence at

30  equilibrium (as the target sequences are present in excess, at Tm,y 50% of the probes are

occupied at equilibrium). Stringent conditions will be those in which the salt
concentration is less than about 1.0 M sodium ion, typicaily about 0.01 to 1.0 M sodium
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
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However, the selection of a hybridization format is not critical - it is

the stringency of the wash conditions that set forth the conditions which

det er mi ne wwextid4424 20 nucl.eic acid is wthin tihe scoperofrusfasisavent i on.

Wash conditions used to identify nucleic acids within the scope of the

I nvention include, tg a salt concentration of ahout mol ar at pH 7
0

and a tenpefes wreat@f 50 rugleptidgp)oBiringrnt copditiantney @%etaﬁhlﬁ Jeithehe,
sal t concenﬁ ?ﬁﬁ‘ﬂﬂéaﬁnéﬁcmmng&séﬂedmw& (Bitgaut es; or a

salt conce ratlon 0 bout- O. 2X SSC at a tenperature of at |east about
50C or aboubeld®}E For bighstringaay hbuidization, apmves;gsaltxs;atmwmem nutes; or,

B e SR

15 m nut &s mmgmhymmmmmmmmwmxmﬁmmmssg mdl%SIﬁDS at 68C
for 15 m nutes o] ons nd
Ausubel for 1% h%‘%‘i#”g #i ?ﬁé@@%f; ‘ﬁe%eagu% ¢ %agl}{élfif%%@ 30 The
nucl ei ¢ aci @ad 01% 8BS amsect .IFaflseIRth(ﬁspalﬁd hybrtmdtm,mqiolsmve signah () |

| ysat e, or i.n a a,rtl urified.or su ure form A nucleic
acid is "isddestifi °Bt° quﬁf@dfétf%%%@f’ﬁﬂtl @m%“%m“’b rified away
from ot her Qﬁtﬁamnwﬂ%ﬁmmhmmonemtmmmﬁsmffymclemadmsr cel l ul ar

nucl eic acidS or protein by stan rd t ues I ud| n | i ne/ SDS
treat merk0, gtin ths Aeaps gt éE SvﬂwII?a g 01/ 14424

PCT/ USCQO' 23 35hanfile? $k 8900 8% ﬁ)samzm B?hﬁn’ﬂﬂhﬁoﬂiﬂﬁwﬂ‘u&oﬁlbﬁsﬁg $x see,
e.g., Sanbrook, leossen and_ Ausubel . The nucleic acf‘ %DSS qﬁggﬁelfsl of the
i nventi on arf$Comdde SR A’ Ecéethde%‘@ehp@z’pﬁ%%@% oS ¢ tP®e  whet her

RNA, cDNA,  geaetifvelith, giomi/NAGS c]bﬁﬁ%@ﬁ?nm?ﬁhchﬁ: m&ef&baﬁeﬁﬁ@m variety
of sources, ‘geneticall gl neered, a and/or e esse

r econbi nant Ibfldeﬂﬁﬁeqf’@@éﬁﬂﬁ‘ Sontheenblpts "F‘Iﬂ?ﬂjdl ng, in
addi tiory %&Bis@fosed%ﬂ: AdYBERd smhéh%@&dnd%nsf%fmﬁhh

AIternatlver, t he

se nucleic acids can be chemcally nt heS| zed in vitro.
Techni ques  fidentifytmucleigacidswithingbe ssepepféhedniention)ass, thow@r&aacu deag

subcl oni ng |ﬂ%§)1qugﬁ3 Shidfr Y& /pfmlﬁpqle ?@C S @ enci ng, and

hybri di zati on are VIg descri bed sci ent’i pat ent literature,
see, e.g., Sanbrook, Howavef,w@nlemOﬂabmzaﬁwumtes%m&'a}hlsﬁb anal yzed

d f h f
2E| I ﬂuﬁgt ![ hl%?xy%%g?gﬁsﬁcﬁﬂggﬂm anal yt |dgﬂ‘z§ ﬁrgi@ﬁ(; chem cy\? net ogzesﬁch
as NWVR, Epeambtamhoidasmiﬂnythersmneoﬁﬁlaptvynmml &¥ash opriditions hsed to idendify | ar y

| ect h h. 1, I
e ectrop Or%ﬁ\'yls vt &ﬁ % S thed LAt 56 Qﬁ%gg%ogﬁﬁpt{yc&h‘ﬁﬁ&)uﬂﬁéﬂt” ayer

chromat ogra usiton chr vari ous
i mmunol ogi ca).02sholardt ipHdsand atentiperaturé bfntdhastrabguISOpCetah:mt SS’ICItedmtnt 603€,

xS o Bl T PSR Sl s vt )
i mmuno- f | uoreacaRitiomstalart 0.ZK SSCat ateapeatayss of at ldastubmxt ﬁO"é}mlabmt §5°Cot
25  about 60°C for about.15 to about 20 minutes; or, the hybridization complex is washed
twice with a solution with a salt concentration of about 2X SSC containing 0.1% SDS at
room temperature for 15 minutes and then washed twice by 0.1X SSC containing 0.1%
SDS at 68°C for 15 minutes; or, equivalent conditions. See Sambrook, Tijssen and
Ausubel for a description of SSC buffer and equivalent conditions.
30 | The nucleic acids of the invention be present in whole cells, in a cell

lysate, or in a partially purified or substantially pure form. A nncleic acid is “isolated” or
“rendered substantially pure” when purified away from other cellular components or
other contaminants, e.g., other céllular nucleic acids or proteins, by standard techniques,
including alkaline/SDS treatment, CsCl banding, column chromatography, agarose gel
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bl ot analysis, gel electrophoresis (e.g., SDS-PAGE), RT-PCR, quantitative
PCR, other nucleic acid or target or signal anplification nethods,

radi ol abel WRGY ¥4 ntillation 20 counting, and affinity ®&TESNBH6aphy. The:
nucl eic acid conpositions of the present invention, while often in a

nati ve sequence (except for dified restricti | t .and the like), from
ei t her CDW"OM%@BGFWH g’“h‘hgi‘eb‘é'sﬁﬁfﬁt’g]dfn%gsgﬁfmi Haccordance

Wi th standggdleThEhatES adi@seqRéresd chenciaviation Sidlse Suclfiokcienged® sequences,
these nutations, may affect amno acid 25 . seguence a%rtgesi red. In
parti cul arpradispthisigyentionsvhsthes RNde F%NMBWB@G@WB“ ereRfy MILBE f r om

native V, . , 5#5 aﬁm,wﬁm& lified) U6 xprésear | bed
her ei n ar‘g(’l?:té% g%prﬁs‘tg?g‘go{ ereg’r@geri ved™ | ndi (l?g{belsﬁ;hat_ a, Is,'e uence is

i denti cal mcomtinkintlye Any resambinaecxpressiongytere 691 bemsed, nclidingy i additien ¢ per abl y
| i nked" en, i.t, i ' 8?|ﬁ|u1 : | | ARG nativel§! @bd L Rcildd anot her
nucl ei c \z,aw()?a&tegélqﬁ%ﬂ%agﬁﬁg?a%s an%%@%%?%mt er g&?’e‘%ﬁdg(g‘gg?bﬁg&%%erabl y

| i nked t o e chemtically synthesigedbinivitra. tTeglinfigues for theananipnlation opmyclaic apids; he

sequence. Wih respect.tqQ fr | L oper ably

| i nked rrea‘ﬂ'§£f‘§1513" ﬁ@%@@%ﬂ‘%ﬁ?@%ﬁﬁ%@%hgﬁ%@%on# g‘gl,ous and, where
necessary hybridizatior ave well désefibeddn tiesgieific avid patert litotatave, se€Telgl S BOGIRE356

regi ons, cgntiguaqu .n.readi.n r .  &: rably

| ka0 st e Ryeapet, NAIgE 3ref o oo Apeel g (il 604 R BPE b BE,

r ecombi nat p¢neral tenstveellknows ot those off skill irt the akie.dThese inefude, e(g), analytal ei ¢ aci d

nol ecul e cgpabl e .of .transporting anot her nucl ei.c |.d ' It has been
| i nked. 01@031%%?“9‘88% %’Fﬁ) g!ecﬁp g{?{ngﬂ?(, r%?%ﬁﬂlyé#é&oﬁ?%%%s,ci rcul ar
doubl e st r apiiRely EbArophaesis, high petforaancediljuid chromhatogbiphy {HBLE) thsn layerbe | i gat ed.
Anot her type of vector_ is a,yiral..vector wherein additiona segnent s
may be | i gShrematogiaphy (l%é‘cﬁ’l af‘g)é”beé‘hg%‘m &Wﬁ?ﬁgg{%ogs ‘é"r‘%"mk?%ﬁ | e of

aut ONORBUS pfeMidlis, Echi a8 Auidror gelppeipitietehctions, immbhadiffasiony(siagle of dduwbleduced (e. g.,
bacterial vectors having a hacterial origin of replication and episonal
manmal i an ¥oOYRAEles f’re%sﬂé$°%5‘f"8?s§ay(s ; .?"’Hﬁﬁ‘-“’é&"‘s"g ""‘“?P&ﬂ{%ﬁ"’. an vectors)
can be i nt ﬁﬁaﬁt(gﬂlsﬁ?;mnmh@-ﬂgmm a6days Sbuthérn andlysis) Porthérn uadybis; doton i nt o
the host cell, and thereby_are repljcat- I with.the t .genone.

Mor eover, o Mlﬁ‘svﬁ'éfwg?‘@“?, 5 §a'%§8§?’§él§€&?rgq at“’&%%gg\g%n of genes
to which t RgMeidb&id BP@FBH dr'éiiinil dniplifslion Biefody, caliolabeligpsciiilatiored to herein

as "reconbi nant expression vectors" (or sinply, "expression vectors"). In
gener al20 15ountipg.cand pHRity SroRAesIPbYyt i 1 ity in reconbi nant DNA techni ques are

often in the form ofthefludieitiatid compositivhs Bf 186 PRRbent vention,whilewfien ipd asni d” and
"vector" may _be used interchangeably as the plasmd js the comonly -
used form @Pu‘(Fééﬂlt?P‘?e@EﬁRE\/fS??“’@%@‘?@ msr‘mﬂﬁé‘?ﬁﬁegrﬁ m{iﬁr?%ude such

ot her f Or Myefiimi€ ¥PRAhEEORaMRTRER, (F60T irdecdidinte with standard techniques to

provide gene sequences. For coding sequences, these mutations, may affect amino acid

25 . sequence as desired. In particular, DNA sequences substantially homologous to or
derived from native V, D, J, constant, switches and other such sequences described herein
are contemplated (where “derived” indicates that a sequence is identical or modified from
another sequence). _

A mucleic acid is “operably linked” when it is placed into a functional

30 - relationship with another nucleic acid sequence. For instance, a promoter or enhancer is
operably linked to a coding sequence if it affects the transcription of the sequence. With
respect to transcription regulatory sequences, operably linked means that the DNA
sequences being linked are contiguous and, where necessary to join two protein coding
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vectors (e.g., replication defective retroviruses, adenoviruses and

adeno- associ ated 20 viruses), which serve equival ent functions. The term
"r.econmbi nanwowmgaa4zgel | " (or sinply "host cell") refers tecawussibsssi nto

whi ch a reconbi nant expression vector has been introduced. It should be
understood that such ternms are intended to refer not only to the

particul ar feglongcontigabls dndfin teaditgframe r Rog ewigchatqueness, apexgblyllinkgbcause certain

nodi fi cati on u ol O ei ther nutation
or envi ronn@ﬁ‘lcggxfhﬁﬁ;’%%%gséﬁgﬁgwg& %awnoteg&ﬁblg act be identical
to the parent cell, bmetméwmﬂ’ismtmdeﬂdeﬂfma&nmleim@ndmhﬂapm term
"host cell" as used herein. . The, ter m nlt] Eﬁ‘%‘r%ﬁsgene 8l S to a

transgene t REFanspTiing wgthecnuc }?Ef‘rﬂc’rd(}ﬂ S&fg%c i*h* | ocus
havi ng ag 'Gﬂasxme’ﬂevmdhtremaéaéﬁmxﬁrdodmsuaﬁdeamﬁmobpnmmhaamm porti on)

del etion of a non- essentlal ortion |nt rvenin equence; intron
or port | on /&Sﬁﬁh@f’%%ﬁ‘ﬁ%a{’? G?tPT’PT%m&J‘nnI ine Ig

| ocus. @cﬁﬁ &%&ym@%&ﬁﬁ& &G'vﬁal%&ﬁb?@diﬁﬁlﬁfé&bﬁ,m

phot ochem ca | o ent cal , i'mmunochem cal, or. chem cal peans. For

exanpl e, usefpablelofmatbromans replieationin akostrell info whichtbey arsdnioticedde.ggop
f1 uor escent pO&Ra v iyl 808 bR GHGRplicslB KIRGisbAalinamadiaoTTON |y used

in an ELIS ox1 geni n, pt ens proteins for which
ant i ser aoor va@omththerlvectam(ﬁs)omn@wamélmmlﬁbN@t‘(f@ cgn be intrgrabd itoept | des of

the Tavent | gp €alkbSeiIRUE A She bl Gron fiohe obboel ol A adHipHeakca ! f abe!

into the pe etect antibodies 5 s emﬂcall&areactlve
wi th the pepidngwjth thetmst gsnome. duomombenmnvmrwnpm te of dizestingthgs used

herein to refer slok%fg%ptovﬁﬁﬁh%f%e kddy ctlvat ef@cﬁsu@ﬁ-&%tpe

acconpl i she Lk I'ng, sorter, as well as
to anal ysis heifelml“tesorbbmmﬂc:mnesmpw ”dm‘ s:lfnpb ‘fempressiomaicptorsdy e generaby .

FACSanIyS|S|nth i AEeRE ge! |
respons r&%ﬁg?q“oeftﬁlg {é}glg%nse of I nmune @gte%ce éﬂto extocef?nal or

i nternal st Ip[ﬂﬂinids( &othe prsdnt gpecificatipn,Giplasteis!)’ awd et "mesy beawed ot her cel | s)
produci ng b|o n the imune.c h ' ne
cell magr at‘ﬁ1 ‘?%h %Sﬁ (;gaspéti 5&" oSt f%nmﬁ%ﬁggg%%nsoﬁ‘ém&gf '(')i-i(frw&q' #}192?

anti bodi es, aﬁ’&ehﬁénlsaituﬁé&to mﬂdde@ﬁmroshebformhefexpmmvee@mm,aswmi the I|ike.
15 The terms " nphogyt.e onse" .an vity" are used
her e |ntercﬁéﬁg’éé%gyr?]gélapﬁqgeﬁaﬁe{eﬁgw%ﬁpﬁ%ﬁ% %8%58%‘5‘%%% dependent
on T | Wh%ﬁ&@};uﬁwbs&veeWeﬂmeoﬁﬁ ation and/ or differentiation of T

| ynphocytes into help c‘xt ot gxl -plélstlcleﬁ’r(or E’q%gsrt%ﬁ;grefmwa@eﬂocyt es,

t he provision of S|gn
into which a recombmaut expression vector has been introduced. It should be understood

that such terms are intended to refer not only to the particular subject cell but to the
progeny of such a cell. Because certain modifications may occur in succeeding

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 Jocus having at least one internal (i.e., not ata

30 terminus of the portion) deletion of a non-essential DNA portion (e.g., intervening
sequence; intron or portion méreoi) 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

29



| ynphocytes to B | ynphocytes that cause or prevent antibody production, the
killing of 20 specific target cells by cytotoxic T | ynphocytes, and the
rel ease of V‘é‘b?’(fgf’é factors such as cytokines that nodul B€&UShR33E&encti on of.
ot her imune cells). The terim "inmune response” refers to the concerted

action of hocytes, antige resenting cells, phagocytic cells,
gr alnul ocyt égyﬂg‘ﬁ'ﬁs"é‘gﬁﬁ'ﬁ g‘“‘#ﬁi&ﬂ F@E@F:Ié?%ﬁ?ﬁiﬁ&e W%%“&%@%mbel s or
the liver GIICAYsiofif, ?ﬁdm G hapteds MK pRfcins fol Whidh ntfserld BIBRGLNA hat

results in selective dapnage tQ, destruction of, or elimnation from the

human body aBibodies axs; aﬂ@}“‘ﬁ?&ﬁ&g thspolypentides of the in¥entien cantregnadsdetgpteblepat hogens,

cancerous Qg.meﬁﬂFﬁma&i ia?ﬁ%gh@ﬁpg%ﬁﬂ@&&é@%ﬁﬁ& i nf [ ammati on,

normal human Cells or Tissues. an i mmune response may be
det ect el i Apegificelly repctivg withthe peptide)net hods that are wel | known to those of

ordinary skill in thg.qLh, .‘sgﬂ?ggigﬁqg%&?wx{ J@wng%ﬁ%%a?%elj&%g%g es can be

I ncubated with radi oactively arget ce I's of these
target cel pbysital sortingbfithe celis; as eandwsieconiplishedivsing 6.8:i & flyor¢s2énch activated T

| ynphocyt e n ' t ] i.gens _and..antd gen presenting cells and
the synth %%‘.fg"“&% §s gvgﬁ #%@iag%y%% 6%?@8%8%1205" °#B%§%?%‘%““§§ s'g?”a?ﬁ aléaﬁﬁngﬁ ods
( W ndhagen FACSacinaly§is ith®dbisénté dfisorting. PCTRr snnrz33.5G al .., 1995, Immunity
2(4): 3-80), (3) i sent i cel l,s can be incubated with whole
pr ot ej ﬁaant i gen andaﬁ%@%%?ee?éﬁ? F]g'%ﬁmf%ﬁégg?&jéﬁpm°Mect ed by
either T Isysteuncellsteexdernal oaintamnal atimuly G gorantigempbyteline) chembkineks and&het ng el
al..,1989, Proc. .Natl,. .Acad, .SCi. 6. 4230- 4 st cells can be
i ncubat ed \fflisﬁ g‘é%‘flgcqeﬁ’éﬁalmﬁ&'ﬁkrn?ﬁléﬁ?eﬁémﬁét%ﬂggllm“?% tors and
- hi st am ne meipatias kitkhpsfitaget ovllssplgasytisiprodusion vf antibodieg omersolubis al . .,
1983, TIPS 4, 432;.‘%3%{11 Sim | arl%*dtgr ducts of an i m”mune response in either
a nodel or GHRPYHROT {ig IS FETIPONSS, ° n patient can al so be detected by
\Iéari ouasnFt hOdi thﬁt’n&rt&m&eﬂ‘d !lymjnmyqaf résporis 0 Hpﬁﬂ."(lrgyﬁpnﬁc%rayﬁﬁﬂﬁ’&edsmthe art.
or exanple, (1) the production of antibodies in response to vaccination
can be rea&eﬁe&%‘@‘ﬁ%f@&v %Fg&taﬁbwwma‘gmm?ﬁsﬂ@a%wm i ni cal
| abor at or i ¢gmplcges (i.anthBptoliferation)and/bedifferghitidtion of Tllyrhphotytes i@/ Helpef,0 Si t es of
i nfl anmati on fﬂ?‘n 1%2 det ect ed bly scy at chi t he, su f'&%fsaff ki n and- pl aci ng
a sterile © 16 kgler, qr supprespor Tlymphocytes, the prayision of & yhelperfch site
(Peters et 1phphocyt8i8 B IBmphstyies that datddbrpreventahtibdiy pléRbide R kil 6f
peri pheral bl ood nonopucl ear QeJEIs i,bnh response to 15 mto%ens or m xed
| ynpho&Pt e s targrt cells borytatexie T happhocytes, ¢ FRlGRR¢ 0 salublefgctors suchgg agoci t i ¢

capaci ty ofcy@kinedthtayddaRte tHefnOtAdd Other IMiRreicBlY). Phagocytes in PBMCs can
be measured by placing PVMBCs in wells t ther with | abel ed particles

(Peters et at., 19gHieter,gmpume W“&?'f’g’g%éﬂfh&t"f’m agtignghe systemcells |
can be neasyhitbeits, bitfph prenting cells, phagocytic cells, granulocytes, and soluble
macromolecules produced by the above cells or the liver (including antibodies, cytokines,
25 , and complement) that results in selective damage to, destruction of, or elimination from
the human body of invading pathogens, cells or tissues infected with pathogens,

cancerous cells, or, in cases of autoimmunity or pathological inflammation, normal
human cells or tissues.
Components of an immune response may be detected in vitro by various

30. methods that are well known to 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; ez
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PBMCs with anti bodies to CD nol ecul es such as CD4 and CD8 and neasuring the
20 fraction of the PBMCs expressing these markers. As used herein, the
phrase "si gmaoitmeusduct i on '‘pat hway" or "signal "t ransduectoseessnat ' refers
to at | east one biochem cal reaction, but nore coomonly a series of

bi ochem cal reactions, which result frominteraction of a cell with a

sti nul at or y al.g t9RFolmmumsty 244} 73-80%{Bkantigmepresamtingselly ¢3n b jncubated with at or y
conmpound w : r &S] | ' Ladsdby & hr ough
the signal t 3??8‘8%‘??%%&%5%&%5% 561?%??%%2%;“ trléee;hg’ktlmﬁ%td In a 3E:éel?:llgru ar
response, e .lynphoayte aetivation assayportdephpisieal metheds Glauting e al..c 19f%aProe.Natls duct i on
pat hway refers . the bio n.cal i, A ks f signal
transducti Or{{%fso&uﬁgﬂohg{]@ﬁ%sc%ﬂs%@e llgﬁl%%wtﬁ?géﬂgm SS| oc\{n@s(%;h amefs}i gnal

f r om one 5porRciepsilonfreceptonland histamireirtlease messured by ehzymedmimunosaynal
transduction_30 nol ecul es of _RLesant invention include, for exanple,
MAb 147.1 of(sﬁgémﬁ‘h\?é#"i@ﬁg’l;{gggu@é@ erein, the phrase "cell surface
receptor” includes no$igfildflgprodiucts 6RMmnfsASTeffonsed iR leithat b eodeigdaistm Of

receiving a signal and the transm ssion of sych g si |. across fhe plasm
ganglso b fhat

menbr ane” of (&gcEpyse) ofp man patient, & fetectod By yaEoys #e¥eHhe present
i nventi on i bR tohSsdlol ofdBaAPKAl in theGh) For exapleN1) the prstidstionfof Gibodids 31 WO
01/ 14424 PCT/ USQQ 23356 . A signal transduction pathway.in a cell can be

i ni tiat el byinrespaEsaiovagsinagipn gandereadily detecteddy;s Grettods umertly yied @ or

out si de of tc'ﬁﬁicqug_tﬂoratérfes,ae[‘%.,%tﬂiﬂﬁ&r(ﬁthe Rrigration lof iiflBuifcelld@ sitésfl ) stinul ator

(e.g., an MHC antigen co ex on an antigen presenting cell) interacts

C
with a cell isflamireationcet ted by geratchingthe gyrface efcski g placing astgrile
transducti Ofbomﬁl@ﬁmaﬁa@m%rﬁifgaaﬁgeehs Bves @Al sIRAPASS ef 41S, 1988, Bisod @ADL ane,
pl asm of the cel and

t hrough the cyto h In  sonme instances into the nucleus.

If an i nt er i1310-6) (3) the praliferation efperipheral blopd manonuglear; callsinespensetd ¢ h an

| nt race! {4l hich R mikdaiBphHcY Rhotlhl Bl bl eastired bR HAABAY CARN Pat vy
can result Tntransmssfoh of a signa thrglt;(g? the cel'l"s cytoplasm and
in sone i nstphagosiicicapagity ofgramldcytes, magropkages, tir phegocytewinSBMSEs ean can
occur through, Bmﬁﬁ | : ; 5 al ent

al losterie gr%tnéer%%‘gﬂ#ré% onp Qg{n&"ﬁ%k rm%fevg:lgﬂ%@ t ecfeg(g%?%?%%'i’onal
change of a 1988)cand (5) the differentatiombfimemne systemi celi$ caplbe syshsures Yyrlehtlivg | on;
proteol ytic vage; | i I | ' , G ceride
producti on. ﬁ%@? ‘(’:vgﬁP@/@X@Fgﬁgyﬁlpﬁﬁéﬁ%&hP%%%g@%gg%a%hgis%horyI ating
a si gnal 20 r afrsetioicefithe PBNIE's exylressing theseTheakdrer m " nonspecific T cel |

ot e o speci 1 51 1 A BaeBeh bR Bt b AL Bl 1

transduction event” refers to at least one biochemical reaction, but more commonly a

series of biochemical reactions, which result from interaction of a cell with a stimulatory
compound or agent. Thus, the interaction of a stimulatéry compound with a cell generates
25  a*“signal” that is transmitted through the signal transduction pathway, ultimately resulting
in a cellular response, e.g., an immune response described above.
A signal transduction pathway refers to the biochemical relationship
between a variety of signal transduction molecules that play a role in the transmission of a
signal from one portion of a cell to another portion of a cell. Signal transduction
30 molecules of the present invention include, for example, MAb 147.1 of the invention. As
used herein, the phrase “cell surface receptor” includes molecules and complexes of
molecules capable of receiving a signal and the transmission of such a signal across the
plasma membrane of a cell. An example of a “cell surface receptor” of the present
invention is the T cell receptor (TCR) or the B7 ligands of CTLA-4.
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The nonocl onal anti bodi es (mAbs) and the human sequence anti bodies of 20
t he i nvent Sﬁ)&mﬁgn be produced by a variety of techniques, including
conventi on H8cl onal ant | body net hodol ogy e.g., the REEVRYSGomatic
cell hybridization technique of Kohler and MIstein, Nature 256: 495

1975) : Any techni qug_.forn.produycin nonocl gnal, ant i .can be | oyed
((a. g., )vi raIy or oncgdgﬁ%dﬁgsﬁgﬁﬁpﬁngﬁ%m@f“ °qm]%@%¥t“@f@né’ gpmal Y
syst em f or celwited stirgulitgbthinie inside bsoutdide ofttlid delt. I¥ uk txtBRior{he. fdilidebT iR
production in the noyse i ver.y wel | -established procedure. |nmunization
prot ocol s S stmplater gft%smf%\gﬁcl‘”é‘ﬂg?twmleﬁmWBEFSWEHQJB%‘@M or fusion
are known iiih alcliesitfake reEétﬁJ)rqagPﬂfl‘toBEfe‘ée;(t&),&signﬁl’ﬁétﬁ&ncﬁb!ﬁbﬁﬁ@aji‘(%h| s) and

fusion procedures are alsg kpnown (see, e.g_h@ Har| ow and Lane (1988),
e

Ant i bod? es transmit-agsignal 3aross thefigh js m e, Futeplasm pEtbe eell, and/inpr ess, Col d

Spring Har ghe HGKMCEOE the RRtcléld R an IHRIHOF () Ghsidtthé BN iff PR sequence
ant i bodi es dierect ecd agaienst human CTLAt- 'casrl1 be ggﬂe?g{ﬂgﬁpﬁm ng transgenic

m ce car r ywifh an int@esllylar sigpal fansdpetionmaleculees signel transductionpatbway eanem - These

uman+ muea) Srpiaafiol O lipaf niten 1A ot R iR Tt 85"

encodes unthsgel’anyglenshunan heavy (i.t and 7) and x |ight chain

[ bul i ' t ' that i ti t

the endbgenous and SR daslifdch B qablridlondt 9F. B sRBABLLARE WRE, 07 ! ©

368( 6474) : nplseulsT®nenoval s aPosterictintsradtiops;4emplexingof motkculgs; yhe t he i ce exhi bit
duced . S "y o Ji zat i on,

the 1 nt rodoryoisEbhaP BB 5Py bl e BIEIche, HEGBP ARGl oY, 2011 "

sW t chi ng aruteokyticeteavage ayali¢ msleotideprodnctionandidifeylgiyceride produgtiom | gGx

nonocl onal (. |Nl . S o L evi I n,Lanberg, N.
(1994) anggé}(%ﬁﬂ}.sgé Expeplgér?gﬁioa aﬁ%ka 0 é’g"lﬁ .azfgé,@gwsﬂfﬁ%’érg, “N. and
Huszar 15D. nmjolég@l®) I ntern. Rev. Imunol. Vol. 13: 65-93, and Harding, F. and
Lonberg, N. (1995) n., NeY. Acad i . 10 764. 536-546) ., The Qpreparation
of transgenic nice i éq’&é%“é’r Pﬁ%?e?ﬁcgé’fﬁgﬁnvé?& ?Fs?qthﬁé'l’%wn%ﬂﬁ{‘ﬁﬂsrayl or,
L. et at.. ifdefadont bfithkie autigenicdpecHfizitpar ch 20: 6287- 6295; Chen, J. et al ..
(1993) International |Imunology 5. 647--656; Tuaillon et at.. (1993) Proc.
Nat!: Acadppeiinck : AURPAN ANTIR G <68 A1993) . Nature Cenetics
4:117-123; é'—' — - ; e . —021-830; Tuaillon-et at..
(1994) .1. | nmmunol . Tie2nao¢lend emibodies(rpbs) amt the buman sequént® Sutibodiat off e

T C—

6: 579- 59 nonbeiointangibody meihdddivgyzzg:, thdstandid3bmatici¢edl hybridieation texhniqad . Vol .

13: 65-93; Hardi E [ (% N. Y .Acad.” Sci . '
764: 536- 548@%“%?’?5@9@@%?&(%9%)' @?3%@3?%@53??3?% 14: 845-851.
See furt hemonbktiéhal Edibedy carde eniplofebe.4. 26rah nrioncogenic transformation of B

Iymphocytes. One animal system for preparing hybridomas is the murine system.

25 Hybridoma production in the mouse is a very well-established procedure. Immunization
protocols and techniques for isolation of immunized splenocytes for fusion are known in
the art. Fusion partners (e.g., murine myeloma cells) and fusion procedures are also
known (see, e.g., Harlow and Lane (1988), Antibodies, A Laboratory Manual, Cold
Spring Hatbor Laboratory Press, Cold Spring Harbor New York).

30 Human monoclonal anﬁbodies and human sequence antibodies directed
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
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20 5,770,429, both to Lonberg and Kay, and GenPharm I nternational; U S.
Patent No. 5,545,807 to Surani et al..; International Publication Nos. WO
08/ 24884, pwwdialed on June 11, 1998; WO 94/ 25585, publ petveshogssenber 10,
1994; WD 93/1227, published June 24, 1993; WD 92/22645, published Decenber
23, 1992; WD 92/03918, published March 19,1992. Alternatively, the CM and
HCo12 t r ansgrRod:s untbasanged ainan hebwa(pahd §) 408 «lightuhaid, iminehegigbulinn be used to

generate human anti-CJLA-4 anti hodi es. taile edures to nerat e
fully humansegeenses gsiheniith Btggted mutago *R‘a&“‘ﬁ?%‘g E@BB‘?"BB%P?’?‘F‘? ey anpl es
bel ow. ~ CuMTuiqa irsfindtAelel BN EMON Mok BE4(EH): BB859RUSUDpReRIBATO AL 1 e

transgenic mce res ninitially immunized i ntraperl toneally (1P)
with anti geAccmdlngimibenmeléthdecedﬁmmm of mongedshd@r syand jeregpapse 9t her week

act uvant > HeRBORPER ey oS eyl N o ety SRR BAE, (1O ©

ef fective. kvanc}ﬂfgcunalsaﬂanc\umi@nwgdnsmennmﬁt;&mmlgﬁx mojoclonstt are found

to be highl nmunogeni c.  The i nmuyne ponse nopi t.or,ed over the
course of tﬁém m%eza{.(é?%mrecfs?w‘@%m fgiﬁ% 23356 with

pl asma sanplges,-hienhiad PABIBLISS 113:49801; Mﬁmg,at ahd Heder, DTtlemlzmﬁme\an be

screened b ELI SA (as descri bed bel ow) f t titers of
antl-CTLA-4 Q&ﬂ%ﬁ%@?@ﬁ@uﬂ?ﬂm&aﬁr ‘%L&‘g’éfﬁv 0&9 J},angyf ‘Ean be

boost ed yjpnt ﬁam%osxﬁ)ym grbpaRibh gﬁﬁms%nfé%iée Q@E&ﬁﬁecﬁﬁﬁéthﬂ S&cEbRMGbefodTOV Al
of t he spl een. | S expected t hat fusions for each I nuni zati on may

need to be pn;drmdi’dbrbul- Bl H8MR)Vuslelr Arids Research20:6281:629% 99““ {-#h#hni zed for
each antige 39&%%09«9@(5&5@3@%“@47"@61 Pugifidrfds BE. (8993) ProeNarl. WecaBBes ti ON,

bot h HCo7 a transgene Can be br ed together into a si ngl e _nouse
havi ng two Wﬂ@rﬁm%%ﬂhmi%dvﬁl&?hwqmer@mgyéﬂéé’f-l% Ghamili of ah (HET2)

anti - CTLA-4 L 85, Y V\ﬁodb liter
spi nner - flaﬁﬁiégﬂqng%osc ona antlbg{id ur i %(gtlltsgr??zf%?r nat grr%égncan be

filteredSandl @d@&@ﬂméds(ﬁé’f%ﬁéﬁéﬁ%im gre,ch{(1194) Bepndhpokof lixparingantad ei n
A- sephar ose . ed b el
P é”‘*i(‘ roviigy }Ig’h@-Pfdi C’?Ja/i’ow et 41 11935 dbﬁ Epﬂztz‘oﬂﬁbﬁﬁ:ﬂn&?@%@ﬁ‘ y g

el ect rophor és nance T romat ogr a to ensure
purity. The 58lfTfoabergdV.and Huszan . 6@95)dmmahgedlnmnmi Yelsl3: éﬁ&&tmdmg,

ggg?ferlf:lr 2tnlt %n#wﬁétqﬁﬁ% gﬁ’?l boé%%%aﬁﬁ%gggﬁ ﬁ %ﬁﬁ%tgﬁmg ored at -80
C. To det eNure Bictechisiogyd WeRASRS 1 h Sevgfiortieont .S (Fiitoht Nomﬁﬁ&,llﬁmﬂ ant i bodi es
conmer o2l | $ 205 SRS Lol R Ry R Ceiibe Ispinpipndl DS BRNGY o,
studi es usi 554880203 uRghi ma&ﬂtérﬂaionﬂrmxblﬁ@doﬁbloafvdo l9804884yﬂnﬁ:hs!téd wanoc| onal
doscri bed atirdl, K Py PEssHS oniedinmtes £ B Rl it
June 24, 1993; WO 92/22645, published December 23, 1992; WO 92/03918, published
March 19, 1992. Alternatively, the CMD and HCo12 transgenes, described in Examples
25 1and 2, below, can be used to generate human anti-CTLA-4 antibodies.
Detailed procedures to generate fully human monoclonal antibodies to
CTLA-4 are described in the Examples below. Cumulative experience with various
antigens has shown that the transgenic mice respond when initially immunized
intraperitoneally (IP) with antigen in complete Freund’s adjuvant, followed by every
30 other week IP immunizations (up to a total of 6) with antigen in incomplete Freund’s
adjuvant. However, adjuvants other than Freund®s are also found to be effective. In
addition, whole cells in the absence of adjuvant are found to be highly immunogenic.

The immune response can be monitored over the course of the immunization protocol
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a strop-avidin-al kal i ne phosphat ase probe. To determ ne the isotype of
purified a%éﬁzdl es, isotype ELISAs can be perfornmed. Wells of mcrotiter
pl ates can W ¥ed with 1 g/m of anti-human |gG overPETHR002335¢1C. After .
blocking with 1 % BSA, the plates are reacted with 1 pg/m or 25 | ess of

nonocl onal bodi es ,0 e nt.r o at anb ent tenpperature
for one 8‘6[8 B spaple Sﬁ?ﬁ‘%&bﬁ'ﬁb ceds, ﬁdeﬂ F?‘H%‘?“eﬂunan | gG
gr hlurrandl%meﬂeﬁnm?wmﬂﬁtﬁg@hgﬁaﬁﬂmﬁpmém@d clrmbgsnméﬂhat efS are
evel oped an e escribe ove.. To enpnstrate inding o

nonocl onal “%FH?‘HSM@% ?@eruﬁrf’ef%&@rr’gs J5¢ S8 befpostedmirgyenousiywith aptigep,
Cytometry gaayshiRfdé Sudrifi6¥ dndiréntovalétithe éﬂlééﬁs [t9x edpe&tad ok X3 hichs f&regw under

standard growm h conditions) are m xed w vari ous concentrations of

monoc| ohal ImmwRizalionmay need toBeperipmsd. rﬂmﬁl‘mﬂ%@w%ﬂbt al calf serum

and i ncubajifdn@bedifbfeach Rtighn."Oblially Bbth HCoYAA HIH12 kbfn afe reacted with
Fl uor escei %ﬂflabe‘l= ed anti - hg&nrran % 34 WO 01/ 14424 PCT/ UJIS% %356 ant i body

under t he MmbWBuH%de@d%eaqggmmybemmat;xersmararsinxymme sanpl es can

anal yzEgm%T,J: h'uﬂnﬁﬁﬁ gm{ ek ght and side scatter properties
to gate on si cells. An ernatlv assay using fluorescence
m croscopy maybe use'EbRﬂnﬁ'hmmbﬁ'ﬂa\-émhbdwﬁawl)ybﬂdemasmbcytorret ry
assay. I g ﬁq am ned by
fl uor e%ggn%l% m Cﬁ@%ﬁ@&%ﬁg@&%@%@%ﬁ%ﬁdyﬁ al'1za 8’?‘ 5°Vf dual
cells, but bﬁmm@nmmemwommwumm@hnmmmwmm ty of .the
antigen. %}}gg #w&ag I?zﬁ Wﬂg‘:ﬂg{ eei;é %‘(f:ﬁt |ty vmth

g

CTLA 4 antrgen ster 0] rre
expr essi ngp&i‘drﬁadcedmmdbhro@agp@hﬂb anutesoubjyedheuuﬁ'asdutﬂonnmdbedecyl suI fate
pol yacryl am r._el.e esi s he separated
anti gens aP’é°q‘?‘Pg§ g?rﬁg wﬁ ocetf u 'g{s’%g e@ﬁ?@%luﬁgﬁé with 10%
fetal dalf estirction caeffibiqnt. o'ﬂtednomclbnallamibudmsckmbradhqmed imddtorad atosm'ec. t est ed.
Human 1gG binding ¢ te ed u nt| e..phosphat ase
and devel oped with 3%%?‘7@ felecfeg %E?l %W d‘%. Loui s,
MO) . PRODbﬁiIIt@hnﬁfe ébﬂép&iﬁibli ﬁt:hlﬁiljv cahlb/Bidtihjlated WQIW%IND\IOCL ONAL
ANTI - CTLA- 4 'Ii(r}e nt invention als ides .tr nsgenl C
non- hunman 5??5 ‘“%“' %fdpjﬁ"?ﬁ %uSnFﬁ“g‘gs“WﬁWﬁ’ﬁ% npck
expr essi ngmmmmmcmmmﬁmmwfmmmth 0 CTLA- 4.
H gh af |n|t ce _.an |bod| s.are rovi de So ansgeni c
non hu ?ﬁ{?#r;#g%}’eaégs Q’ﬁ%“? 8“%@8%@“%%% EEUH%I’I sing a
human heavyseéﬁaﬁmhraﬂnaﬁmspma«ds@rbbeght chain transgene. Some transgenic
non- human ani el s arf 4Rl B dsotnidbe BuRHLd i CuiS! s0d BORA, RLspar ation of.

performed. Wells of microtiter plates can be coated with 1 pug/ml of anti-human IgG
overnight at 4°C. After blocking with 1% BSA, the plates are reacted with 1 pg/m! or
25 ' less of monoclonal antibodies or purified isotype controls,. at ambient temperature for one
to two hours. The wells can then be reacted with either human IgGl or human IgM-
specific alkaline phosphatase-conjugated probes. Plates are developed and analyzed as
described above.
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

Q

’
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antigen and/or cells expressing CILA-4. Sone transgeni c non human ani mal s
are capable of producing nultiple isotypes of human nonocl onal anti bodi es
to CTLA-4 (w®pa1/14d29G | gA ard/ or | gE) by undergoi ng V- D $cressmbispati on and
i sotype switching. Isotype 25 switching may occur by, e.g., classical or
non-cl assical isotype switching The design of a transgenic non-human ani nal
t hat r esponasibbdy drsterthg semeanonditjons as therpuimary aptibedytstaining, ckhersamplgoeas bant.i body

contai ned weRt FERAESEhlsbinaRuEh LR BT uyd SRR RRPOMA Lk AIRBRTTY

pat hway of REellselAn a&emaiwe[am}nhsmg ﬂummwnmosconyrmaame dsem((m additionfto er 30
cor df nol ek TR Ay G LR e R B CEr ol ¢

pr gduclel isS OEYdﬁﬂnéﬂMy]Eiﬁi&teB@n@dlﬁmm&)pW 'Ihi&?feﬂm&ﬁlldvhlenéuahiaum ofindiyiipalhi gh | (e\é)el
and ce type eci fic expression unctional, gene . rearrangenent,
activation @sllssbm maysaysditamy e%%?ée)démaw@ rF']P df%‘ heguleesn "o a 35 WO
01/14424 PCT/ USO0/ 23 30fi-CPIUA 4iteiaR | G&rdmmmrmmfeawﬁacu(@wﬁhmnh-
transduction, (6) sonmatic h perrrutatlon and_(7) dom nation of the

transgene aﬁ@%%l‘%ﬁ?‘& ipgy gBiefly, ?%mtsffé%eﬂlg@mrrwsm canrhe
foregoi ng Cg)}e? |mmnogl O%@s&mﬁeaec?mmk§01ya&ymﬁﬂ9§a@mc&opﬁwl in which

t he endogenou pul in | oci ransegenl c aninmal's are 5

f unct i orldl | Vet eciropleatesis; the senatatesdpatigens are ransfarreg da nitraeedivlose mpmbragsse | usi on.
Further, in xo%ﬁe%%&%/gfeﬁmme&n& gymgﬂogéa vhﬁﬂhé TR HRAEmEBSEREs S 85 2

functlonally rearrange eavy t chain I mmunogl obulin gene, the

second crit dested Hilmlsﬁbl@ﬁmcag@néﬂwt@hﬂsmng@mmk@mm%e at | east
for that trap g‘ﬁ,'g_ga r CKS&Hi
nmol ecul ar i m%mgbéﬁ’@f tégﬁrrfgfr?t I %rug?\o %3‘3 Nﬂ%l tion 10

(1998), PaulppdhtiCTROIN OF Nsbmémtmﬁawm'fhﬂcmmansgemc
non- hu ar 20 S ANGIBoIPREC' onal ant 1 pbodr es of the
I nventi on caomn sar onbi nati on of rearranged

and unrearranged het %W@VFWWMQWWWBWI S, ¢&ef n
transgenes 'tx%%z:'ﬁ o SHE¥e D ar8 baabfe of @E&Qﬁg%ﬁ%mhmﬁ%{gbﬂﬁsgﬁ%? heavy

chain 15 transgenes conpri ses “at gene t he heavy

chain tr ansgpwdioaﬁmbmd:torﬂWi ngbtmulhumsmsegp@csmeswabhpwde@ml ch are

capabl e of 0 r ansgene

encodi ng wﬁjﬁ‘%l e QQ%M%%?QE@?S of aﬁt’:@; gt}%lé'%ggﬁt’l“g ani mal . Such

sW t ch <28queompssingahurean hbayyehaih ireﬂsgwmudaﬁdttloha'n frgnsigene; [Some ransgetice

i mmunogl obul i n,|l ocus. from { heug: qf the 20
cHoypm& ahjrpals 3e froog et u%%%%s caglfel??%’taﬂ&n;f

transgene Such swi errve romthose
whi ch occur anﬁgentad‘idiombﬂmxp&sﬁmCTLA—ﬁ Some trensgeni¢ fvm-nnransgiads aronst ruct (t he

L ansgent o bl bRl SR ot HATRML HOARISSBbOSG LTt ARl | S UseC

IgG, IgA and/or IgE) by undergoing V-D-J recombination and isotype switching. Isotype
25  switching may occur by, e.g., classical or non-classical isotype switching.

The design of a transgenic non-hwman animal that responds to foreign
antigen stimulation with a heterologous antibody repettoire, requires that the heterologous
immunoglobulin transgenes contained within the transgenic animal function correctly
throughout the pathway of B-cell development. In some mice, correct function of a

30 heterologous heavy chain transgene includes isotype switching. *Accordingly, the
transgenes of the invention are constructed so as to produce isotype switching and one or
more of the following: (1) high level and cell-type specific expression, (2) functional gene
rearrangement, (3) activation of and response to allelic exclusion, (4) expression of 2
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produce a higher frequency of isotype swtching events if it incorporates
swtch sequences simlar to those that occur naturally in the nouse heavy
chain | ocOMW4X5  presumably the nouse switch sequen®EEUEHR3HHt i i zed to
function with the nouse switch reconbi nase enzyne system whereas the

human swi tch sequences are not., Switch sequences. can be i.sol a and
cl oned by SE@WMYFWF"PW%QSWMP“W@imciWHQE?‘}Qﬁ‘S&g novo from

over | appi gy RuAbGH he rilep iR MiRIR9dcP duriB theRiBhBReshbiicasi s of = publ i shed
sequence information relating to i mmunoglobulin switch regi on sequences 30

(M1ls et al.., NucNotallafhe fagegoing criterimmped be met. (Hpy eyample, dpiragpseenic 5| . .
Intl..| mﬂ#%! 1 : thétrdnS ARt Qintidald A NSgENI C
“ani mal s, unca“’]no‘g%%}? ?giéé% rang)e!gmﬁ?yg‘g’?g{l%’g{ﬁ; ‘heavy and light chain
i mrunodl ofimctinnallyalissupteds thedransgene megd et agtivateailelic excinsioni Fughargn of t he
B-cells of the transdenic.anlal mﬁﬂﬂ; 1114424
PCT/ USODY Wcﬁ@aﬁnﬁ@g@%g uséeggf{’) %etﬁ%%g'}ng&{ € t%%ﬁgg‘éﬁ%’gam mal s of
t he i nventand/bor light chaie iramiseglopulithgene, the seoenglamiteraof functiénalgédRA encodi ng at
| east one variabl e gene se t n iversity. j oi ni ng
gene segnefATARBTRED! 15 UIeqess ggt@%"ﬁ's‘?&ﬁi“%"?gggeﬁéﬁhg %@%ﬁ%@#@
i nMmunog! olyatkgiound @A malévalaninimanviapySeecogpFinlesedtilImmusology] dthedition| east one
vari abl e e e joinin ne se and at | east one constant
r egi o%e%‘i&?@}ﬁﬂﬂ?ﬁh‘mﬁgé@@@&%ﬁ%ﬁ%ﬁ% the light and heavy chain
gene segnents are hSuae fhegaikSndnchuniaf ahirmlsgediog@eneaate thertmmaani nal i n t hat

| mmunogl obul i n heavy

they are derived fro or..correspond o, DNA encodin

and | i ght Tepecien @Bﬂ@%‘égﬁﬁﬁwﬂ‘ﬁﬁﬁ%s%?‘ﬁwwg? ¥i*hg of the

t ransgeni quﬂmﬁ;ahm}eﬁfug gal anﬁ hﬁeﬁmﬁ@haagbgéﬁdﬁnmh eglobuliaheavgrandt he
transgene i s copstructed, such that e indiyvidual gene..seqnments. are

unr ear r angéght chagransgeges indhe germling pf %swcé'HWbIeﬂﬁﬂpfgﬁﬁ‘ﬁ'aﬁthm

| MTUNOER Obynkgintd dfiprisés 20Rast vn€ OHi géne. Sh additio, e/ eayddinttrapsiRgecans support
reconbi nation_of the V, D, antgle ene sg‘%gents %Bfu ctional .reig)rrangemsnt)
and pr ef esorisinfuactionalirotyns SHHER 4RGeS WPtk afe cgpal %&}’Eﬂ%‘rf‘gdw D 1 egi on
gene segmegtitching b £hedidrolopsws thankiient AR6diAE S Hiple TH geriks &bk Breellgaftlie Chai n
within the transgeni ¢ non hyman ani nal. \Mﬂen egfﬁsed to |, A; 4 anti gen..
Such t r ansURsgssioanEmal, Spch swateh sequences canbe these whic BW}"?}W%“‘( 2 C D and J-
Segment s ageriifthd indundglobREAbos ffrohd e Ypeties BateRB/dl i the sduicedf@ie t r ansgene
constructs, the various regulatory sequences,, g;;g@eprormt g{sg(? enhancers,

cl ass 20 t Eensgang Chhaenes; o1 such switch fsdnsaces qan e ety é‘fﬂsﬁ?” s for RNA

processi NQge kficialMiat B td ﬁ@ei%ﬂ@ﬁrhﬁﬁﬁi&oﬁéﬁ%t (tie!tRnsgeRitRAinERE. Forf I espondi ng
sequences derived fromthe heterologous DNA. Such regulatory sequences may

be i ncor poskample, o hypan tansgeng AANSEYAL tha 15484d-{@ PrOdpee afransgeniq meysy may
produce a higher frequency of isotype switching events if it incorporates switch

sequences similar to those that occur naturally in the mouse heavy chain locus, as

25 . presumably the mouse switch sequences are optimized to function with the mouse switch
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 (Mills et 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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species of the non human animal used in the invention. For exanple, hunman

I mmunogl obul i n gene segnents may be conbined in a transgene with a rodent

25 i mmunogl XQftM2énhancer Sequence for use in a transgeRCEUSHIRSIS6

Alternatively, synthetic regulatory sequences nmay be incorporated into the

t ransgene, mhereln su h synthetlc regul at o sequen e, not, honol ogous
trénseRt A In o1 e

tqQ a functional. JeapREsnesisad to generatrdhp Sinyention  he
genomes of mafmahﬁeaﬁxeﬁ&h%s@eﬂe%ﬂbﬁgm %Wlea@bﬁe{é@ﬁmg@% accordi ng
to consensus rules, Such for exa those specifying the 30

per m ssi bl e segment pERAIVErsitygenp sqg@entawe@n@g genersegmpent éllqc?(‘ dnaetone canstsahicer

notif. The AR @ ani mal s
used to genergi }%ﬁgﬁn antlgﬁg&'es tgul@t@&g cont a| n at r?eastmone,

typical | y 2-ef®dingmatilesss pne vanishle 2éne5egment, ones joininggene segmentrand atrleastonene

descri bed i I 0 e 5.7 . descri bed
I n Exanpl e %oxgﬁg%y‘éﬁ%%%&gg %&%ﬁﬁ??@é@s%&ftgﬁg’&&%%&at | east
one copy of gmdsbghentsdrahetemlogasgeﬂememéhmﬂhﬂmanﬁnm@inﬂkatﬂib&am‘ US pat ent
5,770,429, two i es_of the on._descr,l e 1 bel ow,
and two copi®gave g%%f‘hgf WB’% m@gﬁl? #pﬁng tEpaps hat ent
5, 7(710 429. §?&segﬁeﬂt5ﬁmaamhftms&ugggmh&mswﬁdmamummndnuﬁed for
productign of 5 man m gnal anti bodi ns se antigens. Sone

P ansgeribe FmeRat CoaRYAERS SRRSO S ST TUF oY Dt b R RHAL PR, Vo 7 i cant
][epertOI reI sbémtdayemhﬁfaﬁgﬁdlﬁd hﬁtﬁérfﬁhgﬁrsofa@tdéiﬁéde&fmugﬁll vg mouse. Thus,
or exanple, ani t.he ogenous | enes have been

i nacti vat ed‘m{nﬁ’é"&?@’ﬂ‘gﬂ‘ t Z)Fllﬁ‘ﬂh%l“gh $2OReSFMRP9Bout 0.1 to about
10 nmg/ M of r&ambiiaticdlof eV, Dikd P Sdne Béfnients ﬁam@m&edrahgexﬁdagamansgem c mce
typlcally recogni ze about one-half or more of_ highly antlgenlc pr ot ei ns,

st aph wg’p wamnonWBl%apwm9WFW§¢mm M thexhi bit an
aSSOC'atl'Sonrgsﬁﬁﬁﬁ @.ﬁ:gi mngaﬂﬁlméuﬁsg&ﬁ@ﬁnmt 107M°
| 8M 1, 109M , 1010ML, 1 1M 1 12M , or greater. 15 The transgenl C

m ce of the%ﬂh@?"ﬁ?@ﬁﬂgnéﬁﬁnwm rmunl zed with a purified or enriched
preparat i on of numan S bR RN RingAH A #BBlal AGSET ¢157aR8}) and or
he

cell s expressing human CTLA-4 as descri bed previous nmce produce B
celI's that @mg@smeagsamﬂ@ﬁthnygm%lsemmt&thasn@g@mg@mnéwu%&@m nati on

| mnog! obul pies SHRED pEEnctd DU IAGHOR, coifnckls Wiss Kl lons o ) and.
| i ght cH4i n dopwlapdeplice-aessptor ssquencas @MPMMg,_trpmhm ssq_lvand&; whi ch
T e REEARSorEG ie  hbAoR R958
regulatory sequences may be mcozporated into the transgene from the same or a related
species of the non-human animal used in the invention. For example, human
immunoglobulin gene segments may be combined in a transgene with a rodent
25 immunoglobulin enhancer sequence for use in a transgenic mouse. Alternatively,
synthetic regulatory sequences may be incorporated into the transgene, wherein such
synthetic regulatory sequences are not homologous to a functional DNA sequence that is
known to occur naturally in the genomes of mammals. Synthetic regulatory sequences
are designed according to consensus rules, such as, for example, those specifying the
30 permissible sequences of a splice-acceptor site or a promoter/enhancer motif. The
transgene may comprise a minilocus.
Some fransgenic animals used to generate human antibodies to CTLA-4
contain at least one, typically 2-10, and sometimes 25-50 or more copies of the transgene
described in Example 37 of US patent 5,770,429, or the transgene déscribed in Example 2
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encoded sequences; these human sequence i mmunogl obulins can be referred to
as being substantially identical to a pol ypepti de sequence encoded by a
human VL oWVOYMY¥he 25 , segment and a human JL or JH s&§GRURN/23E6en t hough
ot her non-germnline sequences may be present as a result of somatic

mut at i on | ff lal, V:J and V=D:J.re | i o yth respect
to such h%ﬁﬁﬁ%‘é’qg&c%gg’éhfﬁ?)%ﬁ%& °§ﬁﬁ3¥%ﬁ?&%&g&%ﬁgéﬁ*%§%ﬁﬂchai n are,
typi cal | y 38lof USaratenB$),770:429ctwo cepieoofitie Oynuldstetion describied ieEx4mple 1and, in the
case of heavy chains,.D, .gene segnents; f. uent | t as 5 percent of
t he variaB’Fg“’?’/ 'B‘f?s"°§’r°§°§@°@fﬁ?ﬁ%ﬁﬂ?%ﬁﬁﬂgﬁiﬂy‘ﬁﬁﬁaggkﬁ@ﬁ@ present on
the transgef9;429f TBEreBRtant andhalp@e Gfetkedovith ditigensahd uded forgirbduktion 6£29i on
sequences are encoded by _human germ i ne ,sequences present on the

t r ansgéne . humgpmpapclongl aatibodiss agginst hesgantigedSionces are i ntroduced by somatic

mutation and VJ andg¥ind whsksetic shimAlb exHisiimaRglepMatpradiciiopwitea frequently
have sone vari abl e region sg&uences (and less frequently constant region

sequences )significent rgpestoirs idenlly sabstantially smilan e thakpf@mstivesgousg. Tt Ty hunan v,

D, or | qgaG %P%ﬁr@ﬁicﬁﬂﬂ@ﬁh&g&oﬁlgfg&'ﬂg@l&v&%@éﬁmﬂ%ﬂtﬂeﬁo&he gerniine
of the mce. Typically, such non-geinline seﬁuences (or individual

nucl eot i demnpweglobwindpvels rangedrom gpoyt 0.} taxgbo ng/ml of $eTyBgi ons where somatic

mut ati gns are knowngio. ; Hgﬁgﬁwgﬁﬂcﬁ itdiRdi €s whi ch bi nd
to theﬁgr edet erm neaﬁg‘r{ﬁﬁge og{é‘?ﬁ%@%ﬁ? romisotype s%‘t%ﬁ?ng, such t hat

human ant i tecughizs abmpné-hilfer more ofhighly autigenis prot¢ing 1.8i, staphylecgcans y| | y2, .y3,

or 14) and hu ' | Qs RssBSiati %ﬁan? lpae) are

pr oduced. %ﬁ%ﬁ%‘g@ﬁ@f%&:& Qgﬁlpﬁ%eg%lgﬁuggcel aﬁ?ﬂng Hesfogk’ﬁenl é%%nt ain '
one or norantigensef atleastiabout TN 10°Mp 1M1, JOM s HE'NZ 05 6 1P8M oar and of t en
in or 10 witEHin about 10 residues of a CDR) as a result of affinity

mat ur at i onFSHA sel ection of B cells by antigen, particularly subseguent to
secondasy (or subsedhe transgeni¢ iniperof theardsent gnventician baingnunizadiwithy hunman

sequence antibodi es. have i L by ASSOGI_al: | at | east

about 1 x 11‘5'&3 fen&}ci}%%/pﬁag#sqohgg%ué : X %ﬁ@r@fﬁﬁ%re t%an bbout 1 x 109

M, or 5 thete6f ahd/or ¢elis bxpresdifig whin GFLAea describedpreviauslye Thaspect of t he

i nvention pertains,t h cel . - ] ' . sed to

gener at e hg‘ﬂfl‘f"&ypfh&ys&?ﬁ)@gg" ﬁg“%%"n%h&%@aoc%%&g%%% ch)gdia ?’(k:lh bi nd with

G 811 ey faimsanedeC T (i 57

i m’ru_noapobm“f"ﬁmé %"g@% sgﬁegﬁ'f %‘gﬁ%{l%hﬁh%wgﬁ Aﬂ(aglfgl{) M for

blh ndi ng 20p61'y$eﬁud '?es Mj" octemwt ﬁnghmbads _gmgisme_a,snlncﬂmmn_ clsdqssql mneeeit ! ght

chai n conpgse a Ji .chaip varia I egi.qn .havi ng,a_pol y.pepti de

sequence mﬂ?ryﬁdggsg%%’&‘"[?‘}%w Qirﬁ?ﬂﬁegcggbmftgnagj%l%ﬁ%gg{lfﬁgmgﬁlﬁ ence

encoded by evoliédsaiueriespthedéhumge aguarey imminaghsbulind armbe reférred to as being
substantially identical to a polypeptide sequence encoded by a human VL or VH gene

25 . segment and a human JL or JH segment, even though other non-germline sequences may
be present as a result of somatic mutation and differential V-J and V-D-J recombination
joints. With respect to such human sequence antibodies, the variable regions of each
chain are typically at least 80 percent encoded by human germline V, J, and, in the case of
heavy chains, D, gerie segments; frequently at least 85 percent of the variable regions are

30 encoded by human germline sequences present on the transgene; often 90 or 95 percent or
more of the variable region sequences are encoded by human germline sequences present
on the transgene. However, since non-germline sequences are introduced by somatic
mutation and VJ and VDJ joining, the human sequence antibodies frequently have some
variable region sequences (and less frequently constant region sequences) which are not
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or JA. segnent, and a light chain constant region having a pol ypeptide
sequence which is substantially identical to a pol ypeptide sequence
encoded by Wousdd Ck or C) :gene 25 segnent. It -al so conPaimsn2siseman
sequence heavy chain conposed of a heavy chain variable region having a
pol ypeptide sequence which is substantially identical to a polypeptide
sequence emmmmmwmmmwmgmmdmgmhumugnsse@(sgaguhgn and a

hunman JH se d a S |on hav nce which
o st areERRS of e mitec AP, sobf fRrbebsii oo iR uaggiEn 08 N1 O
gene Segﬁenﬁomtﬁﬁs)'ﬂhﬁ;tdriw«ﬁmbar@nm acinpa@om&kaarelsmmmcmmatm&m&o\mtu bodi es

and human cluence anti bodi es to human CTLA-4 derivatized or linked to
anot her fun%%al mune nol ecul e, e.g., another peptide or protein (e.g.,

a cytokige, a cytot Omhaﬁamequeaaeannsameawlaémrﬂdmhapiéumwaﬂgeﬂ , a Fab’
fragnent, and the like, as discussed ahove) 39 WD .01/ 14424

PCT/ U300/ 23emaresufdfnm iotapeswitchingsneh that humap m%g%awes’ns RBEMAR whi ch bi nds
to M1 Pl bR hansh 16 A%, 3,35 0% al hHafiin el (st AN | ody or

antigen bin i'nvention can bé func |onal y l1nked (eg.,
by chemi cal keppapt lamhda)gemreduced: (Bchisptyposwitched uman segyenss; antibaslies often

ot herwi se) to.ane or 5

ant i body, aﬁ?’?%ﬁﬂ??r%%n E‘Qg“é’&% @ g&ic%ﬁ*%%lugﬁ?nabg#%{%n%iccordg%él y, the
pr esent 1bnvwinﬂnmbomtlwlmt&assdfaimyaknwesaltdfafﬁmmmMM%ldemMBl on
conprising a

| h
f ragnent vmf’ﬂl E?eas# P15 %&@gﬁ%ﬁ%f&%ﬁ La%ﬁg c!rlfgﬁiézi‘gsecond
bi ndi ng sp%méhighraﬂhﬁtghmaarsm;mndeamlbghesmpemﬂﬁnuﬁmommmmgef epi t ope
b F
Theretore, aHess Aunl kf Mo attest BRALLE P M on R R o LR TN et s
capabl e of Bixwd? my' toatdiot'ovFeygeaterFcyR or FcsR expressi ng effector cells

a7 get 48115 oxpr easi MURE AR OBy pR peaaimp B il FPpisipL g "¢ 1°

bi specific wmdmbhﬁbme@tégeﬁamtenymhﬁseipwsaﬁghmmn&lwmmeess. ng cells

to effector cells, and, 15 tri Ferecelor-medl tede el |
activities, W%WMMP% § VIng # °“E,°H_K“Af’ é’@‘?ﬁé%éﬁ?

anti body de@;qmemtme@é #lensed &hﬁlabymﬁd&%@bompﬁﬁﬁgﬁﬂ ne rel ease or
generation of superOX| e_.anion. The bi speC|f and m.;a%;qsggm;flc mol ecul es

of the i nverumypoglehylie baying g asseciatign constant {Ka) F‘i E‘*“ﬂp 8ne anti body,

or an anfyi b dilce ligh 2&1&{\: edo?ld’
2an) 2 0k "m”é"?iﬁm“‘mﬁ‘?. i cohfifas  hinddh scfadics igh of?aé e it chain

or heavy cHightthainyena lngampaw&ﬁn?b)mewd&gwet %)‘F“ or a

7 096 756 lo ERGIHES aeﬁtgmgéae%%deﬁ%?ahﬂmaﬁVﬂorVﬁgaﬁrseﬁaﬁkndaMnﬁn JRat ent No.

or JA segment, and a light chain constant region having a polypeptide sequence which is
substantially identical to a polypeptide sequence encoded by a uman Ck or CA gene

25 segment. It also contains a human sequence heavy chain composed of a heavy chain
variable region having a polypeptide sequence which is substantially identical to a
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., 2 cytokine, a cytotoxic agent, an immune
stimulatory or inhibitory agent, a Fab’ fragment, and the like, as discussed above) to
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mul tispecific nolecules of the invention can conprise a binding.
specificit&véor an FcyR or an FcyR present on the surface of an effector
cell, and 244t bi nai ng specificity for a 25 target BeT/Useapsssgen, e.g. ..
human CTLA- 4. The bi ndi ng specificity for an Fc receptor |s provi ded by a

nonocl onal an he b ndi n ot bIo hunan
i munog| obﬁﬂeﬁ ?‘Féﬁf{ dg‘rﬂ?léi\?‘/ﬂ F‘ﬁ{éﬁ %ﬁ O efers to
any of thet@g@bplt@mrmexmmmmaae&mgwmmﬂ@mﬁmafthérhﬁs:ﬁmﬁ%&es encode

a total of _t Ive qu ereqetpr 30 isofornms which are
grouped i nP% ht@@‘ﬁ 636‘?“ ‘éi g@ﬂﬂﬂﬁm"?‘@ml (CD32), and
FcyRITT ( Calséalauo%czfr ofhEAVIE) @ooﬂehe lﬁé’oth&%ﬂy'mﬂadﬁldﬁesuah BiaiRthehi gh affinity
FcyRI . The human F¢ is a 72 kDa mol ecul e, whi ch shows hi gh affinity for

mononer $ ¢ ARjthody.gat %/Qslymspmée%%mwscpm | 1 S00123356 The

production and char agg iR br&bntlifved N I i bodi es
are described by, Fangecr%fdélt;gw ) |nElI13tCT aﬁ%ﬁ?gﬁoﬁg%@gg?o@g?f i in US.

Pat ent No. cmnmmoefvmpme IMQnsbmseaume auibady emntlsq;vebmangcym FcyRl |

or FcyRIII qﬁw&&% ite of t he
recept or aﬁgém us, their bin f"?\gé{lylsf&gﬁnot ockggﬂ: %gtantl Iy by

physi ol ogi smlclﬁcayé?rssmondg@et&lmefmmdiﬂsstﬁpltmtcmbdmﬁcmmml inthis

or oaucitfg ks i ER M Phiten 1P ey, Yttt b BoR i hagf e Siemst e  on

ATOC Acces amdmlnumepeciﬂagﬂcﬂ&:uleémipablé@ymnd%botﬂio FcFyBach)yR oﬁ-&‘é@&(ﬁ'&siﬁﬁ MAb .22,

and can be_obt alﬁ from darex, .l nc a ot her

enmbodi ment §EigrEcls (e F‘Eﬁ@ﬁgﬁr gQ“‘}"?aéc 3 & m of
monocl onal taagd: céikdyp x%s'knfgl'lﬂlﬂ))mcm-4 pmdmtx eaﬁdecghaﬁ@eﬁﬁébiation of the
H22 anti bod Ls descri bef@g CE’“ % 41 3 4996- 5002 and
PCT/ u593/1 ﬁf#&fb ﬁsz %58 ce %*8 Findedied at the

Anericas Tﬁ?c@ﬂ kwpmr%&mtdﬂeaomnueﬁﬁﬁa,egucﬂas ywm%famhﬁan desi gnation
HAO22CL1 and _has the .acceisy on no, CRL 11177, Sﬂlﬁg ecificity

bi_ndi sp
for an Fc (S&épterrressinggel OW‘MWF‘H’%%QW“‘SW ﬁQ% ®Di nds to a

human | gA g ﬁﬁﬁﬂéﬁ&lsase@oﬂgeneﬁﬁof&sﬂi:@&ﬁdé&ﬁ&ptor (FcaR (CD89)) Preferably,
t he anti body binds tg hurrg& | gA recegtor at. a sjte that is not blacked by

endogenous | gA. The °F“§¢\4F%‘?fd§%i‘n¥@‘q°ﬁe%ﬁf@nfﬁeagene
product of piifhg sﬁemafﬁm&emhewe&n%uwwmeﬁm&&f hBluding Qe | S known
a

to encode sever 20 alternatively spliced transnenbrane isoforins of 55 to

110 kD& FéanFab, Fepglipo Db Fveoniasmels haindivy Ths potibedymay ﬁIS?rbm!éehtebam or

EZ‘ETZPPZ‘%?% ecﬁrn By S ol S AR S i ™S " 07 1)
for both | géistractas Hepéihediin,i e Ladner eted.clScBatei Do, 4.246)278. Bispecifi¢tanki nes such
as

multispecific molecules of the invention can comprise a binding specificity for an FeyR or
an FcyR present on the surface of an effector cell, and a second binding specificity for a
25 target cell antigen, e.g., human CTLA-4.

The binding specificity for an Fc receptor is provided by a monoclonal
antibody, the binding of which is not blocked by human immunoglobulin G (IgG). As
used herein, the term “IgG receptor” refers to any of the eight y-chain genes ldcated on
chromosome 1. These genes encode a total of twelve transmembrane or soluble receptor

30 isoforms which are grouped into three Fcy receptor classes: FcyRI (CD64), FeyRTI
(CD32), and FcyRIII (CD16). For example, the Fcy receptor can be a human high affinity
FcyR1. The human FeyRI is a 72 kDa molecule, which shows high affinity for
monomeric IgG (108 to 10°M-).



G CSF or GWMWCSF (Morton (1996) Critical Reviews in Imunol ogy 16:423-440).
Four 25 Fca.R I-specific nonoclonal antibodies, identified as A3, A59, A62
and A77, whwmwibiusd FcaR outside the 1gA |igand bi ndi ngcdmsmiagssehave been
descri bed by, e.g, Monteiro (1992) J. Imunol . 148:1764. Bispecific and

mul tispecific nolecules of the invention can further conprise a binding
speci ficity which redhgpiodacionandchardoierizigion of these peaferestl marbfloralt i gen, eg.

30 h CTLA- 4. The .bi ndi i ficity| i h
onti body or sbrlinLAT ATHBMAINARog ¢ ahom P e it BEERp e R 8
effector C?Ltkntm?ﬁ,bf&ﬁmme&%ﬁﬁo&e% bi#326 ar @it6he LIFEFRIE; BoyRU o2 BoyRilTiabody or

functional antibody fragnment that binds the Fc receptor of effector cells.

Preferred 4asiOviigh is4listinctfom theBey intimsite of the rreenterand.hus, Geir pirdingds sybj ect

bountl by SenSBQURSALPHITRGL OOl BAREL B orifs, Spelficn Rk o © "

cel | " ref er gsdhf ithid ifveantion re MAW2D, MAL 32, MAbA4, MAD 62ant MARIYedhor phase of
an i mrune response, as .o ed .to t ogni tjve. Gt L V@li phases of
an i nmune r_%%W@%%%‘Mﬁ&?ﬁ@?@?@%qﬁ% eo@ﬂaegﬂ’ el oi d or
| ynphoi d or ixficoey AGeskion Mo/ FHYA6Y, t &ti-FGRUMADR2CEEbY, BignchtsadMAb 22)ahdidi ng

cytolytic T cells (CTLs)), killer cells, natural killer cells, macrophages,

m)noclyt esJE m‘ammdt i :fmmMedatrdmpivi (A@E?}ﬂelemg-phmp@hﬁi@@%&emﬁ-m -
granul ogytes, nas s. and .basophids. ess specific
Fc recep}%gorg Tegfipfo ﬂl%ggAYdﬁ?ﬁ‘gB%‘é"e??%‘&,0,%!%30&%5%?%‘@%&?%”@2‘&@%fectOr cel |
canti ndﬁpfa W’u&ﬁﬂbl ym?iam teipition @k the 20 atibedy isylewribed iniGryzianoADBS) . e. ﬁ a
neut rophi | Capa . in e J ophages,
et 1 ophi | s mgaesaSHeges0bs sRPPCSon I flea S BAT PR col1BS PPUSDTS,
i n spec I i Cv#‘ah%lﬁdoﬁ_ibd&imbaﬁmkamﬁdeﬂuﬁmé?naﬁembﬁNngﬂteag,?ﬁﬂuudm?mert_
conponents of .the i e _system_ or bindi ng.4.0 s that present antigens.
An ef f ect or %@Wﬂ%ﬁxﬁ%&}ﬁ @é%@%ﬁﬁ%?%@a’r@g “antigen, target cell, or
mi croor ggni sm The exTHes@it bpedificityTeraiFe wWoaptor@iRalsn baprosfdbdéby ar cel | can
be regul atedby hunoral factors_such as cyt okj gfpﬁf For, exa IF@& Xpressi on
of FcyRl hadnikedy thabbinds tp 8 human Igh reeegion. £igodm 5 é"r‘-F%‘P"o@“g BV} FN-y)
Thi s e“ha“C%efgxéﬁ ecﬁ§m30&ﬂ%@s%§§ﬁumﬁ%&ﬁtr%@rﬁ@k'ité"tﬂat’ishbﬂ‘tﬂd)dkéﬁm, e.g.,

y s

phagocyt osi s) cyRI -bedring cells agajnst target 20 cells. "Target

cel " shal | endogenonsyeAinthedenmBpa receptpr”jisintendeditp Biciude th senepr o§F

ani mal ) that_ can r bk quence
anti body or osgenﬁ&p%%m%g%ﬁnﬁmgoﬁ@ﬁ%ﬁ%&?ﬁéﬁm%ﬂgﬁm&’ eE]ﬁspeci fic or
a nul ti sgpecisitemativelycsplited tafismenibeane isofomtis of §5. to THEkDa rEreRI(EP8%)éan be a cel |

expressing or o pr essi hunma

consti\t{u ‘rvgf}(' expresse(f' Sh monoc{;'teng mlicpi'ophages, eosinophilic and neutrophilic

granulocytes, but not on non-effector cell populations. FcaRT has medium affinity (= 5 x
107 M) for both IgA1 and IgA2, which is increased upon exposure to c&toldnes such as
G-CSF or GM-CSF (Morton (1996) Critical Reviews in Immunology 16:423-440). Four
25  FcoRlI-specific monoclonal antibodies, identified as A3, A59, A62 and A77, which bind
FcoRI outside the IgA ligand binding domain, have been described by, e.g, Monteiro
(1992) J. Immunol. 148:1764.
Bispecific and multispecific molecules of the invention can further
comprise a binding specificity which recognizes, e.g., binds to, a target cell antigen, e.g.
30 human CTLA-4. The binding specificity is provided by a human sequence antibody or a
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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25 . 4. Cells expressing human CTLA-4 can include tunor cells, e.g.

| ynphomas. I n addition to human sequence anti bodi es and human nonocl onal
ant i bodi esWEMAHA | nvention, other antibodies can be al PETABFHG6oyed in
the bispecific or nultispecific nolecules of the invention, including,

ng., nurin d ' ' i | 0 Il meric
nouse- hunaﬁnﬁr?%%(g%%#g ﬁ%@%ﬁ%@?ﬁ@@%ﬁ?%ﬁ‘?@ﬁ?@%ﬁﬁ (lalgglascan be
produced byhichdomitibpunstbydogenosiimpuasglébulion in the art. For exanple, a
gene encoding the F Ata L edl o [4 [ her ..Speci.es)

nonocl onal anti body Rsrr‘%?’@@%r e tlhé g%&&égﬁ%ﬁﬁ%&%ﬁﬁﬁeﬁeg € to
renove t heidvolyedin tha efiettorphise of animmmme4a3pdifSe, it bfgoseditolthe 0pRitivE amB56 Fc,
and t he_equiyval ent portion of a gene encodi ng a humgn.Fc constapt region is
subst i t 8t e&?nve's%l,’h’g‘?s &?"%‘B\“ﬁ i Er@ﬁa’vﬁ’f@ﬂﬁ%ﬁﬁf&dﬁéﬁ PP‘PubI i cation
?CT / USBﬁ{ Oﬂil\%;/l@ﬁid dghj'ahﬁhoi&&é@l,-e.g., 1ﬁuﬂ|@pﬁa§\(e@am7 11s 4m96 bal\gtiﬁmlﬂ@_ idg84, 187;

ani guchi , . Eur n Pat.ent i cat.],on : ; rrison et at..,

Eur opean P& °%ﬁf@§i’-ﬁ3ﬂ“§“ﬁ®?§§ﬂ?ﬁﬂéﬂﬁ macrgphages, monpeytes, nat i onal
Appl 1 cat | 0BodiapBil, A4l pitbiphetiucRhe el gmloBbe BiastVels dn 16, 567

E Ap 2

Cabilly et al.., European Patent lication 125, 023; Better (1988)

Sci ence 24baspphils. Fffestor eslly express sy resepionRyd Sarmysout spesificiogmme 5 | nunol
139: 3533 353ions Aol HREE ool A indiibiiba RepbceicBMirbalal B plor iy, RS-
47:999- 1005; Whod (1985) Nature 314:446-449; Shaw (1988)°J. Natl. Cancer
inst. 80: 1$4BCC) exsseutrophil capableafiinduging ADKHEy Fox gxaseple, maoeeyteshunani zed by
repl aci ng g6 | ﬁ&&',@ SOh tedirectly

i nvol ved in anti e%ﬁ?gﬁgeg\ﬁo&ﬁ?’%&v@gm i g%g%g%%sﬁc%aﬁﬂmn Fv

vari abl e r dwiobed in peribic killingeof tasget cells and peesrntingiantigemsctp iother eompiopents o5 ar e

provided b ' %%tém} §]~M§ é , #1207 ' ) 15
. Bi oTechni élﬁét\a@hﬁbg . sr%gse - '{(ﬁ%ggmlg ude |tl o_hﬁ%ge%%lﬁﬁgg?ng, and
expr esdiSng phigocytnsec taiget antigeh, taegeticellc oomictoarganismode al | or part . of

I mmunogl obul in Fv vagy . eqi - e - Egﬁ . rIIight
chai n. Sources of sﬂeae%h%rséﬁg&%&gﬁl are ﬁqinke%gv\%’p@o&{‘ﬁgs sﬁelxlb?ed in the
art and, f dumershfaotoss suclngs dytwkiies.aForesiariple rxpiESjonad FeyRIihas®hdeh fidvind tant i body
pr oduci ng bri doma...The reconbi na ncqdi nq the chi.reri c anti body, 20
or fragnent”®@Ray ?dbé’éﬂteff?fgﬂgﬁﬁmﬁwrﬁfﬁ%@ﬁﬁ?‘(ﬁﬁ?ﬁ?ﬁe@%r essi on
vector. Suidy@iix@ achvitip(irichiihgnak), Plegbaosis)by BdyREbeang\celly/a guced by CDR .

substitution U S. Patent 5,225,6539; Jones (1986) Nature 321:552-525;
Ver hoey¥h &ellsal . 1988 Science 239:1534; and Beidler (1988) J.

| runol . 141: 4053- 406@pargik belPfshdll Yednldfiy Ghdesirddfd dell G'h Subjétt (B9, ARkdaResly May be

replaced with at 25 | east a_portion_of a non human or only sone of the
CDRs mmy bemimal) thatsan b targeted by a composition (e.g., a human sequence antibody or'a y

human monoclonal antibody of the invention, a bispecific or a multispecific molecule of
the invention). The target cell can be a cell expressing or overexpressing human CTLA-
25 . 4. Cells expressing human CTLA-4 can include tumor cells, e.g. lymphomas.

In addition to human sequence antibodies and humnan monoclonal
antibodies of the invention, other antibodies can be also be employed in the bispecific or
multispecific molecules of the invention, including, e.g., murine, chimeric and humanized
monoclonal antibodies.

30 Chimeric mouse-human monoclonal -antibodies (f.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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non- human CDRs. it is only necessary to replace the nunber of CDRs required
for binding of the humani zed anti body to the Fc receptor. An anti body can
be humani zeWOB)/1442dy et hod, which is capabl e of::repl aci RgTABI0IEt a
portion of a CDR of a human antibody with a CDR derived froma non human
anti body. Wnter describes a nethod 30 which may_ be used to prepdre the
humani zed aFt Pebihie equivslent pertign ekagene enopding p bymande copjtant Pﬂ@ﬁ? Appl i cation

G5 2188636 ApliRl @b Vi Wb Bor\ 887, 1ldRucOhTPRoGP AR T opl aced wi i

non hunman usi n onucl eotid e site-directed nutagenesis as 43 WO

01/ 14424 pmm;s %@5 ira<teli.Jngoriean Pateny Apphagtiou)3438% aé’f%!l?hlsl Mel

Humani zed ﬁ,ggé
Mononucl ear Hglggoc 1h{2p%1$a&%q%h%ﬁ§u%%n%nm zel an &El*gdlng ch specific
am no achds178484; Nbdmgesetb&t,intemﬁnbpald’qipht@dn&fo &ﬁ!@ﬂé@&aﬁ@ﬂhlesel vWShl n the

aci 0 subst i PHER S WeR0167s Cuity ihr Butopes AR Affclith 1280 £ DB LRIC, 101 10

t he anti genScikive240:004171048y1Lia (198 BYRIVAS 84:3439-3443;Idu (198N}, Inamunob  aci ds

| ocated ar M e SRR BAS B A SR Ranr A Cath sy O °

substi t ut i 0nEo5AMEboH T98S) Natude34:2462449; SKliv( 98E) JIN4th Caiceriina 80: 0353+ es to t he
antigen_.in 10 one i nstances. Antibodies in which am no acids have been
added, d8 ed&¥) o substituted are referred to herein as nodified

anti bOdi es or al ter edrnehinfegé mtbodyian Be GirfheChuiid€ized by replacifig sdqieriedd sfc ul es of
thelnventlon can fbHrther include _a third bjndin lelﬁ)[ﬁtﬁ,a.ln addi tion
to an anti - feByjvarshigresia shichargnpt @mﬂ&wvalﬁff "

specificityg ‘u’@&eéﬁm%ﬁmmmw&ﬁcwwmoﬁmmemmﬂsemm 15
factor. (EF) portlon ecule which binds to a a azeﬁ rotein

i nvol ved i nm@wmwm@%@vw@a&l%&wﬁ?méwg%gap response

agai nst ykhe g At optaeekb14. Tse mafdds iRMIB NORIBEY) nahiPbla@ig, BRI dxpfidsinS@B be an
ant i body, functlonal ant | bod§/e fragnment or aﬂﬁ? and that b‘f’drll’dsntl% a given

nol ecul e, emnueleic agid wwm@n@dﬁe%erma&ofm blegegiong  an
enhancement ﬁ&{ga%gﬁst%éﬁﬁ &%&r‘iﬁghﬂhﬁiﬁ' sgmeatoﬁdalaaaaéa&@amtml&ewﬁecept or

or target antrgen. ant | - enhancenent factor portlon can bi nd
an Fc r ecep@mﬂhomskﬁled inrtheart and for enaimpiegmay bwht@nwaﬁqnvm an eGP,

anti - enhance I on gan b| diff erent
fromthe enff¥ % ‘%ﬁ’gﬁé orig. r’@‘F é‘f’ﬁé’ s"&% aﬁﬁﬁf“x&s bi nd.
$Or | leX@m)l Qr ﬁ'ﬁﬁﬁanﬁthbieof;‘ BRI Mned ﬁf&&rapﬁaﬁﬁdt@ﬁkpﬁc’sﬂoﬁ*fb%rﬁS?%ﬁbm oxi ¢
-ce Vi a,  ed.,, er |1 nmine
cell nol ecuh&@%@n@@%&%%%m%%#%% ﬁ?rﬁﬁeg?tﬁ'étponse
agai nst t he spas gsd; J@@kklgs@N@@esm sszam Viethbdyawardl [ 1988 /56iens 309 584; t he

resent inventiaqn can made, usjn cal techni ues (see, e. , Kranz
4 35060, ques { J

(1981) Proc amkﬁ?l@%@ﬁ%ﬁ)éclmﬂuﬁ}skml 4
. All of the CDRs of a particular human antibody may be replaced with at

25 least a portion of a non-human CDR or only some of the CDRs may be replaced with

non-human CDRs. Tt is only necessary to replace the number of CDRs required for
binding of the humanized antibody to the Fc receptor. An antibody can be humanized by
any method, which is capable of replacing at least a portion: of a CDR of a human
antibody with a CDR derived from a non-human antibody. Winter describes a method

30 which may be used to prepire the humanized antibodies of the present invention, see UK
Patent Application GB 2188638A, filed on March 26, 1987. The human CDRs may be
replaced with non-humax_l CDRs using oligonucleotide site-directed mutagenesis as
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78:5807), "polydoma" techniques (see, e.g., U S. Patent 4,474,893), or
reconbi nangy DNA techniques. Bispecific and nmultispecific nolecules of the
present in 1818 can al so be 30 prepared by conjugati ngPG¥ES08/23384 i t uent
bi ndi ng specificities, e.g., the anti-FcR and anti- human. CTLA-4 binding

oxanpl . eSSy WosA e el Moanans i BOdteRs SR e e 11 ¢
WI ec;“he b@a:lyrbglogelﬂeG@?ﬁBgn?@Mdnaﬁﬂeﬂr@th@_otﬁm conj ;J_ggt ed to one ?notper.
en the binding specificities are proteins or,pe es, a,variety o
coupling or cross-| it W?&Wﬁ#ﬂ&%ﬂwg‘%%mw&w 23356
used for ceusakastingad)ieldad biddedmire S5 RRhia thescqfeoftie thidadomdfG Rt S i ncl ude

protein_ A, carbodiimde, N-succinimdyl-S-acetyl-thjoacetate (SATA),

N succi i n?@mplqzhwamﬁir%‘gﬂdefﬁmWﬁﬁmmoc?ﬁatsebseéwmmm%succi ni m dyl
4- (Nl ei nj ggg,egu i : X3! Afufnahi® Wﬂx@ﬁ e.g.,
Kar povskyn}e 984) B%thxlg%%gﬁaégﬁ%e%%[ ; Eaﬁﬁ( 198\‘!?])l £%‘rb?c. NatT . ?:ad. Sci .
USA 82: 864EPRs,amine agids Ineatpd in thejbymen framework gegion ¢ap be replacpdiwithythe( Bebr i ng
Ins. Mtt. _ (: theldon i G ' : 81- 83),
Gennie (1 %;?%gﬂis mn?%%% ; 13&%&%&2%955 ) ﬁ%ﬂﬁgl}m%gahjﬁﬁ“g@t Fﬁépagent S are
SATA and ssrbstgutipasare knowi teimpirpveinding ofimanizestantibedi¢sda the@utiggpfn c kf or d,

IL). n bi.ndi.ng AR | [ ( humani zed 10
ant i bodh sJott el Sapiail i wikid o Rhciafb B afied e oD 0P 204
t er mi nus hsubgtituted asi refemred fo herein aswnodifiesh aptibddics 0t alteTétbantibodjes. r egi on can be

nodi fied to contain gﬁg . ' Ok ne, prior
to conjugation. At e@ﬁ’a Vel Y, H@%‘E‘ﬁ%”?ﬂ#ﬁ%@%‘%f vlg'?ith%l%gé ﬁ'é%fellgiﬂgl hcoded i n
the sane vathidbindimgispesificitys ncadditionl teansantitFcdihding speafictynandlap stti-nehdn  Thi s
method is i “‘%‘EW“E‘E‘W i i ad L.tispecific
nol ecul e i gi‘%&ﬁh@ﬁ% ) X Fab, 1&%{# g’%c%f gﬁg@eﬁx aﬁ?’&%@é‘c??gb fusion
pr ot ei A5 Afaotos{EN)ipbitonamgl, ammblecwpwhich bindsitol asprface ppéteintimvolvedsent i on, e.g., a
bi specific | ecul e .can i nal e.chain lecule .such as.a.single chain
bi speci fi cc’éI%P T 8&'?1‘8’3‘“% ?’%ﬁ%ﬁ‘éﬁaﬂ? E% ﬂfﬁ’%bnélg??ﬁsé&ﬁ%g%aénﬁr ef:%% F?‘g i‘ﬁ’% one :
si ngl e chaf‘anti-emhéricemeint faotet partiontclin'bg ad ahtibody, famtional antibody figpraentlofa n
bi speci fic,.mol,ecul e .c r.ising t 20 _bi ndi ng det erm nants.. Bi'specific and
nul ti speci P??dﬁb# b@&f g°rsg) 25 né‘fqg%'ﬂg%g's f“h@"}%e% AP, aé@@i‘eé%by(ﬁs“ﬁﬁ? conpri se
at | east t woerham@irentdfaheeffecd of thel bimling\detdnnitants for the Foaecdpha or farget ¢l
mul tispecifi.c nmolecul es are described.fqQr exanple in U.S. Patent, Nunber
5, 260, %3; anfigen. PG @Rﬁ‘%ﬁ“ﬁﬁ%‘?"“ﬁ,“&?&?ﬂ%‘? %?E‘ngﬁ&?‘éﬁ"t“lﬁﬂ‘rﬁi@r‘”&?‘gg‘i, 175; U.S.
Pat ent  Nugitipen.SAk&Rativaly, thelafi-eltahenienfNactoeyorior Ak binlido adJerdlity fhatient Nunber
Z’ng78’ 726’ Eiigéemu %E@%&%@%@% 5. Otlacx)’lﬂ ggc%hd l%]l'na'ng I;&tm ctltiels\I H:'I;ﬂe ji’orS’ 258, 4_98’

example, the anti-enhancement factor portion can bind a cytotoxic T-cell via, e.g., CD2,

CD3, CD8, CD28, CDA4, CD40, ICAM-l- 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 bispecific 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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Bi ndi ng of the bispecific and nultispecific nolecules to their specific
targets can be confirnmed by enzyne-|inked i munosorbent assay (ELISA), a
radi oi MmunowsE442Rl A), or .a Western Bl ot Assay. .Each of rtivesmrassays
generally 30 detects the presence of protein-antibody conpl exes of
particular interest by enploying a |abeled reagent (e.g., an antibody)
speci fic f osed i covuigit eonjuggation t Examptles of aossdinking hgentstibndudefprdteiads, i body

conpl exes ca t ed .us n a y or

ant | body  r SEEREEH e r By g R SATA T SRR 5O

ant i body- FcRyity1diofpkopidthtASPOP), mﬂaﬁa&mmmudmﬁmﬂm)atwa y, the
conpl exes can_be detected usin Qf a varj et f %;-Tr | noassays.
For exanpl eSydldhexafil BEy Ylétﬁﬁs“%é t?&eﬂ(@’%/ﬁ%éﬂg nBRM- i n a

radi oi myno { rAexaasaleSAﬁ!Bem .20fher Bethoddihdhsdehdse Of
Radi oi mnogﬁ%g ﬁgevggﬁfpﬁgrrlgﬁl g on R?aldl oIm; gan%l ,é\ssae Techni ques,

The 5 Endocﬁ#snebeg(bml’@ﬂl}‘s@?hﬁmns (19§§)|N9ﬂ7$§ 13-h3% Beennan B38PSiesssr ence
herein). ?%réﬁﬁ'é)oéféhﬂ])!ﬁlahf)‘?ﬁ mﬂmfo@risbezsdﬁmzedmbymajhg ipughss #48 Lhe use

of a y coun l'at1 on counter or autora ras)hy Al so
i ncl uded i nSARA and vdfi-SMECabath availatile ﬁgrnd’metﬁvml quKBoelfé? modi fi ed

anti bod I ncl udes aRrjr, n Q‘ﬂ?ﬁ‘}ﬁ gchinmeric 10
ant i bod?/es and humani zegﬂéaﬁg l%% |eﬁa\§\ﬂmﬂgﬁb§§égb%gnwn€ led by, e.g.,

del eti ngp adnﬁhog;es)othemméxlcomngatﬁélelﬂlmbendmgﬁ%ﬁtWhMP exanpl e, an
W th a Sonofeses pEH bl Bbvyhalts’ Sheiibedrfof BRe AbAAH Ahlin ol BE' 10, 1
stability onwabdriofisdlfhydryl mh@Mgm&ypnoﬂ'moainsa}tbndy’ conj ugat es of the

i nvention can be usedAl e?naﬂ?ql,fb\éthqmgigﬁ/ge$?mﬂ$ &IOQA %@Ae?ﬁ%ﬁggmgv%cr eate a

bi ol ogi cal response (eg o’’recr or ce rug nolety is
not t o be c eﬁu;éxpmsbdand hsserhtiletinttie saine best cell. Thizomithad is parGedpbyusefol agent s.

For e dru ma I ssessing a
desi red ol‘”@tj’ie § b1 cfrgﬁ’lng;ﬁgxﬁc gﬁcgll nseﬂé&l}?‘l nc?%ﬂggﬁgg%eaggnpl e, an
enzynat | cal twabaygtorH@nﬂammsimnpﬁnévabisbed@mdumﬂﬂapmﬁd mokadéoftbe abri n,
ricin A pseudonobnas ‘exotoxin, or diphtheria toxin;, a 20 prote| n such as

t umor necr odtventicnce.gs am*@&ﬁ@ﬂkﬁ%\’%ﬂnﬂﬁhm@F% af agipglase
nodifiers s I LGRS dnﬁh‘i&

I nt erl euki n%g&ﬂﬁﬁec@ m eﬁf | nh)g% mofe!)?lﬂ@é anuilngggetzgnrrgglga%hage
col ony st i mahtiiody gnd :ahmd;ng qetmamsprgs moleens camprisingdwe ng

factor o) ﬁf %‘eﬂ&h‘ﬁ%ls%%sﬁ Hgat i ng such
t her apeL?tol c%ﬁg’%tde{% 0 an |%%;5?i\§ég%&r@% Frﬁcﬁ) nown, see, gigjgc , Anpn et
al .., anocmohtales Srnaheodipese ﬁdnastltwn‘alndcah@emphgﬂ& wﬁrlmer
Therapy |n I\/b ek d et al ..
(eds.), pp. 83’(‘)&‘%&% ﬁc@@léﬁ?& nc. ﬂ%ﬁ%ﬁ?ﬁ@r omet al..,
"Anti bodi es 55150,203 (LFS. Patent Number 5, 455 ,030; U.S. Patent Number 4,881,175; U.S. Patent

Number 5,132,405; U.S. Patent Number 5,091,513; U.S. Patent Number 5,476,786;

25  U.S. Patent Number 5,013,653; U.S. Patent Number 5,258,498; and U.S. Patent Number

5,482,858.

Binding of the bispecific and multispecific molecules to their specific
targets can be confirmed by enzyme-linked immunosorbent assay (ELISA), a
radioimmunoassay (RIA), ora Western Blot Assay. Each of these assays generally
30 detects the presence of protein-antibody complexes of particular interest by employing a
labeled reagent (e.g., an antibody) speciﬁc for the complex of interest. For example, the
FcR-antibody complexes can be detected using e.g., an enzyme-linked antibody or
antibody fragment which recognizes and specifically binds to the antibody-FcR

45



Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et al.. (eds.),
pp. 623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers O

Cyt ot oxi ¢ WOOHi424 n Cancer 30 Therapy: A Review', in MoREHUSMAISSENt i bodi es.
84: Biological And dinical Applications, Pi nchera et al. (eds.), pp.

475-506 (1985 ' Al sul t And . Fut.ure, Pros tive
Ther apeu'gl (‘f‘”@g@ xS %‘hﬁé’ﬁﬁe“@n}g ﬁ)‘f?ﬂ)?e feqted neine afﬁé’? ety1’?10—|‘-{‘]7{/bnocl onal
16 WD 01/ 14430 BCT L1500, 2IaE0 - 30016 mewﬂgmﬁwgé’fedmé Thor b

ca c.Press . an or pe et
o VO e ekommmoriey (IR G5 G SHREPIo Y GREND: Be PEROIRR Thocy . Tox n

Conj ugat es mdmaﬁum?@swmﬁenm@&&&smmohwaw@&&maww TIONS
The invention provides ﬁharnaceutlcal conp03|t|ons conprising one or a 5

conbi nadi orfEngecring SaFf holP36, which isdnsomeratgd bydeferrapbereiBly Jd6ce anti bodi es
(intact — Olradibddflld BorbpA DR Ustborb by itoR bitéhs!a8 YR1IEGE 4} oinflr BT MBCEUL] Cal [y

acceptabl e carrier. me conpositions 1nclu a conbination of nultiple
(e.g., two scintillatios courterionby eutbmadegraplynt i bodi es and/ or hunman sequence

anti body .or antigen bj Lon. In sone
conposi tions, each o?us?gﬁ #%&éﬁgﬁg%ﬁﬁéﬁ%%ﬂgﬁlng portions 10 thereof
of the corrphﬁjdiﬁedlanmbpdn’ mdnd&slanhbddms;ﬂucbuiyoml%hntxbu&esaﬂnmm ant i body

Ei et {00 opeyie tRoEel Rba e aFE btifedted IR, SR .

desired resddingsor stestitpting pomhisrcﬁ‘}mmubodyeﬁ‘pmmple, Emnubu@rmhbﬁ a single

bol b .d b d d
over time dpohel Hseleihg e sBeaPl Saion en Sl RE R e o repeliomls ' °
i ndi cat ed Bycredse halflifecag.i sstum half-lice, ktbmﬁarmuﬁinﬁysfmuanﬁhony It is especially

advant ageous to for rente ositi Spel OS2 uni.t formfor
ease ofg admi ni st ra%%mih%?tﬁ?ﬁu@?‘ﬁ?ﬁg% "?1‘885 e['Bg‘g ta #YPm as used
'hﬁrei nbl_rsef G\ﬁ&obeabl rabmecﬁéréate dbﬁlﬂg&faﬁeﬁﬂ&hﬁﬂegutdre&uh%fmd rtelly). dngages for

t he subj ect 0 be tre eac ont edet er mi ned_quantit
of actijve c%ﬁ%ﬁ'ﬁﬁﬂ"ﬁﬁ?@%ﬁ%f ‘E‘aﬁr %g"ﬁ %8& W&%‘pﬁﬁ? <F¥ f ect ?/n
associ ati onexanpie th drup aipicty sy baapﬂmwpmbpmmssessmgmumbbbﬂat ion
for the do'sa rgt foiﬁ ofth‘géﬁg%ﬁgntlo are d'céailg ‘éand directly
dependent PIGHIR JRAY ARG Frample, an gpzypaficaly active t @f¥€and t he
particul ar gﬁfaﬁ 6redf] ﬁcﬂﬁiﬂﬁhﬁﬁnh@p&ﬁhﬁnﬁbﬁﬁﬁaﬁﬁh,(obhphm&ﬂtbﬁht ations

I nherent _int art of 25 co undi n actjve conpound for the
treat mefR OBrOLEYUFD 45 rpor Woglﬁgqctﬂran%r#’ g biofpgical Tesponse
phar maceut i ;adikivrs Sich Q) feddxemple] lyRishelaits snﬂeﬂ&h&de(*m-h)'), Wdrikingo¢ph! e

antioxidants, such_ as Q[ bl c’ Cld c stei ne dr.ochl.oride, sodi um
bi sul f at e, ) Gateririkines CT-ern pen hgﬁﬁ?q?lé afipg. factog C'GM-)

oi | - sol ubl 'ecslm),l gadutiR e %oloﬁylﬁiimﬂaing factor (“G-CSF”), or other growth factors.
Techniques for conjugating such therapeutic moiety to antibodies are well

Q.

25 , known, see, e.g., Amon et al.., “Monqclox_ml Antibodies For Immunotargeting Of Drugs
In Cancer Therapy”, in Monoclonal Antibodies And Cancer Therapy, Reisfeld et al..
(eds.), pp. 243-56 (Alan R. Liss, Inc. 1985); Hellstrom et al.., “Antibodies For Drug
Delivery”, in Controlled Drug Delivery (2nd Ed.), Robinson et al.. (eds.), pp. 623-53
(Marcel Dekker, Inc. 1987); Thorpe, “Antibody Carriers Of Cytotoxic Agents In Cancer

30 Therapy: A Review”, in Monoclonal Antibodies ‘84: Biological And Clinical
Applications, Pinchera et al.. (eds.), pp. 475-506 (1985); “Analysis, Results, And Future
Prospective Of The Therapeutic Use Of Radiolabeled Antibody In Cancer Therapy”, in
Monoclonal Antibodies For Cancer Detection And Therapy, Baldwin et al.. (eds.), pp
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ascorbyl palmtate, butylated hydroxyani sole (BHA), butyl ated

hydroxytol uene (BHT), 30 lecithin, propyl gallate, alpha-tocopherol, and
the |ike, amidBys2eetal chelating agents, such .gs citri ecewsm233se

et hyl enedi ani ne tetraaceti-c acid (EDTA), sorbitol, tartaric acid,
phosphoric acid, and the |ike. 47 WD 01/ 14424 PCT/ USOQ 23356 Regardl ess of
the route oB0RiAvademiaPreshl2Rs).and Tepipe ¢f al..c SFhsSrrpartion Apd,Eytojoxics ent

i nvention, ' S B t i d/ or the

phar maceut i \ggqu’?orrpo& t oﬁ P%u%%{%%sent P%S%ﬁ ?zglnwo%%g}ﬁgr mul ated into
phar rraceutlcal I y accetabl e dosage forns by conventional nmethods known to
those of 5 THEAT, COMPOSEIIONSs ge | evel s of the active

i ngredients in the p JesaTely pFiSiB ention
can be varied so as P%HOE a{Iﬁ?’ld an gle it}nt ofﬁéﬂgén%;&ujbeicﬁ g%‘één{}\év\hl ch is
ef fect vé t combinationef bimanimenacloaliantbedise and/er hmsp saquence atibadiep@mtadtcul ar

Phe. 10 pat i ahpmpy Segnf sHfdlo@il Giph ks dfwscthty Rl gfer 0! © 10

phar macoki neSoine chigdsitions includé & conitgnation ofwouitipte (g/g. otvoton mope) isolated haman

conposi tions of f he present inventign It or

ani de t her e@ptibodies ‘@?f SHIC ﬁf“étf%f)g)f%poaﬁgg?lq’%mﬁﬁ%% ﬁ%{‘e%?]?fs fation, the
rate of excriﬁehmqﬁsdﬂwcqmmnmlachcm@mbcummmgummm@ntohe dur at i on
of the treatnent t her drugs, co S,..a d/or materi al s [

conbi natk%n Wﬁ’?qg"fﬁ@"%mﬁ gl‘%ﬂf‘ﬁ@ﬂﬂﬁﬂt&"?}' Or A huAg Seqrence a#ﬁlgo%gé‘&t sex,

wei ght, Condiﬂdk%&mb&l-semﬁbﬁitoﬁadfhuﬁrmﬁml cal history of the patient

bei ng treated, and lidg‘ %c ors hysician or veterinarian can start
doses of the conpoun i on-enpl oyed in the pharnaceuti cal

conposition at |evel sn&sagﬁregmaﬂa:eb@ﬁswdaapiowmdthet@umimemd&espoﬂesi red
therapeutic effect and gradug IIy | ncr ease thquosa nt, i t@e 20 desired
effect is adrBedtherappticgespenss). Forexample g fingle beipsm éﬁﬂ’mﬁ Y%l i ons of
the invgnt '&ﬂdéd%ogéa%iaymw{mﬁed&er tGRGI AR Whs¥\hiag Be pﬁ¥drh@419maeeddose
effective to produce a thera&eutlc effect. Such ap ef ftive dose

general |y depéwergsedssindicated by Srigensics of the thgrapasispuatiop. Jtis espegally; o ¢t hat
admi ni strat i Qo,eed dﬁ&éﬁﬁﬁﬂ&ﬁ?ﬁeﬁ@fdmﬁmm #RSbint fRek of Of
or ~a

subcut aneous, mnistered proximal to the site of the target. If
desi red, th@dwmfl@tmd\)@lfmtwaé@ﬁ%e JRosagerunis fermeasused hegsibistsrs Pons can be

adni ni steregq ppr oot Imﬁtealssumtaefywssag&lﬁrméswécatéu@usweaesacsqmm ster ed

separatel y nterval s throughout the day, optlonally, in

unit dos2ye dontains a praf¢termined qusntpbgfmveecomam celsnigted feipraduce fie dssieedent
i nvention tqhel}%ﬁag% ﬁ%l:;%sg};ij@ (g atlteg‘hé? Bﬁxﬁééﬂ%ﬁ chPieROffleNi St er the

conpound as a arnmaceu orrp05|t|on) 30 Effective doses
of the conpaptdfimtien fof theidesage umitforms ofeninyention sre dictated by and directly

dependent on (a) the unique characteristics of the active compound and the particular
therapeutic effect to be achieved, and (b) the limitations inherent in the art of
25  compounding such an active compound for the treatment of sensitivity in individuals.

Examples of pharmaceuticaily-acceptable antioxidants include: (1) water
soluble antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium bisulfate,
sodium metabisulfite, sodium sulfite and the like; (2) oil-soluble antioxidants, such as
ascorbyl palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT),

30 lecithin, propyl gallate, alpha—tocophei-ol, and the like; and (3) metal chelating agents,
such as citric acid, ethylenediamine tetraacetic acid (EDTA), sorbitol, tartaric acid,
phosphoric acid, and the like.
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treatnment of imune-related conditions and di seases descri bed herein vary

dependi ng upon nmany different factors, including neans of adm nistration,
target sitWOOMMAZE o] ogical -state of the patient; whet REFUSHMR3B%tient is -
human or an ani mal, other nedications 48 WO 01/ 14424 PCT/ USOQ 23356

adm ni stered, and t her treatnment .is .orophyl Leor theapeutic.

Tr eat nent dosages \Mrie@a'%[eﬁs@??Pﬁgﬂ%‘ﬁnﬁﬁg@’ﬁ%isﬁé&%ﬁ%wo‘g‘%°}e‘#hFi cacy. For

iggn ni/s'f(rapfewa' dtwbhhioﬂmﬁﬁhhgﬂyuseﬂhﬂ%dﬁﬂﬂ/Ehydm?@ﬁﬁmfmmrh aibwgt 0._00;)1 'Ic:o
ng/ kg, .and nore. usual |y O. to 5 .m of . t S ody wei ght. For

exanpl e pPhpsRagEutical EWE%‘%“HJWW‘?@P&WW‘@W&% body weight or

wi t hi n t hepgARgRuidally addeptiBlelddsagéMorl BYEinYEntionalanéthizds knéwdiothose Bf ai | S

adm ni stragl on once per every two weeks or once a nonth or once every 3 to

6 mont hg. skillingtheatet hods, two or nore nonocl onal antibodies wth

di fferent binding speghdlisdags ReelfbRh@AHEVE ingtelicht in theiphhiaddh@e4IS| Y, 1 n which
case the dosage of each antibody adm nistered falls within the 10 ranges
i ndi cat ed. cowpasitionsof the proseat inyentiontan bervariedisons topbtaingn amgunt 9Ethsns |

I nterval i i i ly.
nterval s a&ﬁ%‘g@g«gn%g%ircrﬁégu et agﬁ?evg%e%ﬁiﬁﬁherﬁhﬂﬁmq‘épdﬁgeﬁ?ﬁr y

I nterval s can J ndi cated by neasuri'hg bl ood |evels of
ant i body t parGfla-patient, compogition, and modeof administuation; ndthoutdhging dexi¢ to thelj usted to

achi eve,a ' g&m&n ' 2 Hafhatbki [, SOme
met hOngZSBg&iggm%%ig#ng?;os ter %gﬁeﬁq@?ggﬁﬁ%gg " can blgng%%&rﬁ}gter ed as a
15 sust ai néslndiigdbsastivity of thepartienlaricompgsitions efithe present invention employed, or :

adm ni strat,i-on I . .e0 (s I s t he

Dal o1t o e gt B 6 6%@%?@%%?-%% . f“%‘*s%%?%f ?‘f@u na%%mgﬁg’itg%di es
show t he | catgefexcietibd of thé parti¢uldricompaint peing employed] therdurdtionoftbe chi neric
anti bodi es nd nonhu nt i i . . . of

adm ni st raﬁegﬁ'eﬁta%tﬂsradrmy& ti%ﬂ)"ti r?gllg) nﬁ%’ﬁﬂ&%&ﬂ%@?ﬁﬁ@%@{“ﬁg%ﬂ% prophyl actic
or 20 tiser ppsicilarccondposifomsEmplayed,itie agp ek, 0wt ghtondition, general hedlth andw dosage i s
adm nistered at ..relajive I nf requent i nt Qoyver a long period of
time. Sorrepﬁ'ﬁli'flﬁ?ag{"(?% ?ilntxu%p'f%ce)meb%'él %@tﬁ%génen for the rest of their
lives. In therapeutiA physidiamartveterisarian cancdtaxt doses of the epmpoundsaftheat rel ati vel y

short intervals is sonetipes,require ntil. pr ' | sease 1S
reduced or “E"é?‘mnn%‘t@%?’fﬁﬁﬁgBP%P@%Q@?@%"F*“?ﬁgﬁ%eg?g‘.%e ng{' Lsiialgg\%gﬁ%‘gire ial or
conpl et e 250 adlieve tiealesited thdrappytiquéffentand fgradinallydsereast therdoadge antjl thdie pat ent . can
be adm ni ster.e rophyl actic reqine..., es, for. nucl ei.c acids encodi ng
i m’runog"'gns dF%ﬂ‘?aé&‘?‘%ﬂ“&ﬁ%ﬁfi&ge‘}?&?’%fﬁ*le@l%g‘ﬁs%gaﬁ?mfﬁ%& ,Ok%eg to 10 ny,
or 30-300 pgyebith ip€fat fabint 6f the Eanand Which isthebiiest dose/éffeativete pioduce a/ary from
10- 100, or nore, ,VilLio er dose.,30 So unan se n anti hodj es and -
human nonodRg#pgpticsifee %ﬁ%ﬂ St?“ﬁﬁ%‘hs ﬁ?&@y W%ﬁ%“ﬂ?glff"oﬁ%gf%&g?‘io ensur e
proper di Stabb i i6 preféired ithisd adrriaistration g litravérivas, intramuscular, intraperitoneal,

or subcutaneous, or administered proximal to the site of the target. If desired, the

25  effective daily dose of a therapeutic compositions can be administered as two, three, four,
five, six or more sub-doses administered separately at appropriate intervals throughout the

day, optionally, in unit dosage forms. While it is possible for a compound of the present -
invention to be administered alone, it is preferable to administer the compound as a
pharmaceutical formulation (composition).

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, tam'get site, physiological
‘state of the patient; whether the patient is human or an animal, other medications
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bl ood-brain barrier (BBB) excludes many highly hydrophilic conmpounds. To
ensure that the therapeutic conpounds ofthe invention cross the BBB (if
desired), tNgo0gadz4be 49 WO 01/ 14424 PCT/ USOQ 23356 f or moraset3sssor
exanple, in |iposonmes. For nethods of manufacturing |iposones, See. e.g.,

U.S. Patents 4,522 811; 5,374 548: and 5,399, 331;: T i poSones may
conpri se on M’P‘“ﬁ@ﬁe@‘&&‘%&”ﬂﬁ“&ﬁ P&}nglg‘éicé’ﬁ ﬁﬁ%@g?‘&%‘t iﬁﬁ?ﬁ’i‘fﬁé@"? nt o
speci fic celjdd @ beaitgisdo oftitise sabby@idcehidagy. 0et ed drug delivery (See, eg.,
V.V. Ranade (1989) J. i n.. Pharmacol . 5 29:685). Exenplary targeti ng

d
moi eti es incl ude f ol af@r WmstFREPR Withap antibody, theidosage pangesfrom shont GOOMS "t o Low
t al..); %M&@ mélkg ' ;B4 émm? .
(Calorrfrun. ) 15%8%3) “"ant i bodi \éﬁea?%()%i t')le oemﬁﬁ&eﬁgﬁ@%g%t?@%Bs ge:tst
357:140; M dazagss sarcbe bmg/kg badyowpight of 1 me/ks bodygesight owidhin thesmnge 614 80) ;

surfactant p ' LS ils3dmini siol .
1233:134), d??@g’#&@%ﬁ@?@g%ﬁ%&:ﬁ%ﬁ%@&&% corrgptl;L ?%ganfcﬁgérfegm%bét I ons of

t he i nvent i owseks axongeaimonth as ongesveny3do 6imonths. Inspww methodsytweonrhers; p120.
(Schreier et §‘!“{° 4‘3% js Of: . : : . K. Kei nanen;
ML. Laukkan® l‘g‘élg %"ﬁi&o‘*‘@%g%?g?%&%ﬁeﬁﬁﬁn; . Fidler (1994)
.Imrun;).me't hodsimd; lftﬁié&lsly,:mghiglmaseﬁll. b dasage ¢fieech dntibadyadinis 'ftcmdﬁﬂsmﬂhn’nb'néﬁe t h;a .
i nvention.are_ for . S .i.N nmore. preferre i ment, e
| i posomda | nﬁi{?ﬁy ' ?‘5?%‘&72 ‘ggg%&%ymﬁfiﬁigmtﬂoﬁi‘:&ﬁ?ﬁ ;Lapteut.i c
conpounds in sinplesiosazss cande waekly, namedy A s sybd ifregulai t e
proximal to theditag r or infg)fti?n.lT?et@ogqoomP. sh ultd be fluid to
the extent t4Pdigated bypeasypmgbiqod Jeyels of atibody tp I H‘tB%p%if%blhés%%er t he
condi ti ons OmefkBdy, ickage s edjastel t6 hebicve @ phistla adtibdl¥icdaCeniafarsrieInogg/mt t he
contam nating __action of mcroorgani sns such as_bacteria_ _and fungi. 20 For

t her apeut i c #Kkinseme metheds 25300 wajrHs Altermptivaly, amgibpdesanibs administeredag @i ni st er ed
to a patient %He@ ta kil ' e ? ficient to
arrest o|r1§i nﬂx? It ?étljér&tgeh%r geve1§?¥é%?g%rlgdf§g‘r§§teﬁgﬁe |§mR%gtE%?é{lhe di sease,
i L s synpt ?_rns'DQﬂge endcfesquenicy Aary m&:c;gpn Fehﬁlﬁﬁgﬁﬂfﬂmﬂhﬁyamw 'Petwt'dn_s,bl t he
phar maceuti c . @ﬂfﬂnﬁ% e or
at risk of a“di ségggiﬁugﬁ(ﬁ%%%%ﬁ sﬁ%@%@ﬁf@%ﬁd el ay, ﬁ%ﬁ%ﬁ@g%r
prevent devethimenantibédieshandamioplounas antitiodies., Tt dossgeandifreduendyefi cal “mar kers. .
An anmount ad ' i Sy ot " eutically-" or
"prophyl act i g@#ﬁﬁyé%tﬁ{ gﬁf%%g@é%e%éggyﬁﬁggﬁgﬁg?%ﬂ%glgase bei ng
treat ed, 20 hethempéitiec I rophiylastic dpphicationsca relafivelyy lawndossgetis administessdpt ons, and
Spect 11 cal | i et fueffas i Bneerd QL pS Sihe e rBBailac o
dosage" can tendivdirdatrhentfinr thpreshofthédylives. Intherhpentio agplicdiivns, arelativelydagh about
40% or at Least . abqut. 60%. or at | east about .80% relative.to . untreated
subj ect s. Thé”s%eﬂtﬁ?@“’?? °l?18%ﬁﬁ§d§1%m1e§n\eﬁ?ﬂwugﬂ oSHOP Of e A5EEiat ed i n
an ani mal noideédussdsdresrinfuated) and ipreferably until the patient shows partial or complete

25 amelioration of symptoms of disease. 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 pg DNA per patient. Doses for
infectious viral vectors vary from 10-100, or more, virions per dose,

30 Some human sequence artibodies and human monoclonal antibodies of the
invention can be formulated to ensure proper distribution in vivo. For example, the
blood-brain barrier (BBB) exclides 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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efficacy in human tunors. Alternatively, this property of a conposition can
be evaluated by examning the ability of the conmpound to inhibit by
conventi on ‘é‘é@s in vitro. A 50 WD 01/ 14424 PCT/ US001PGBE®0/23356
therapeutically effective amount of a therapeutic corrpound can decrease
tunor size angliorate synptons in subj ect. The conposition

shoul d be iqrg;l}#eé gﬁrw s » 80 MRPSPIHES. FRF OGM@@H@%MW%M s

del i verabl g bﬂ§>pratda&elszhrsmcws7w$w a&las\,tx@é@ﬁl Tﬂ%qlpﬁﬁiﬂé?tfay%%gﬁge(ﬁﬂ
isotonic 5 buffered saline solution, ethanol Tor ex rrple

gl ycerol , pmpl;qmeﬂqgwgm@are ﬁlﬁstwqhqmqmﬁy@? Pwynﬁéﬁellsgqrms, the like),

and suli tabkﬁmaﬁé fd dhid ﬁ,r ﬁ%aw 19‘3% ied, for
exanpl e, by use o coatlng suc eC|t I N B |ntenance 0 required
particl & s22:689n Etmpbmg@ing@@ﬁwmcmde@iatebyblu&e(&é epu.ScRaents. | n nmany

pol yal conor @ EHE R aL b iR TURRRk i 038 Dot BRPAR: e 7o

conposi ti oﬁ?omhmnglﬂseltﬂﬁs)ahnIbp@:m@rG(BIoethuhj(m%hEE&S'batm&%:ﬂM Ms can be
brought ab b ng 0.t SItI ent i ch, del ays

absor pti on%\% 9‘8&;@1)?52""97"“?8 Bﬁ %D §9é§®l’ s‘ﬁ%f"ﬁ'ﬁw Bdn the active
conpound i secepxot(anisgoemol €t995)ldmas Pagsiolr IBGGBODWmtdpememmﬁmmﬂay be
orally gdm ni sterﬂg r.. exa Ie th an hnert di | F or an

Seai i Mo Egeg o fomp s 8 5,38 Vel sepets e out i cal
conposi t i onpleshles;pd20 (Schreier aml.a(lSM)cBBzdleCIaﬂhn%ﬂ'Qwe): Sek dlso K.Cmﬁhm&ﬁ,i I on

t herapy, I 'y C I n or in treatnent of
cancer, thﬁﬁltorrﬂ'fggb gﬁg eéb&‘géf é\?ﬁaﬁﬁc a(éﬁ‘ﬁ ’cﬁxn%ggfﬁggﬁ of the present

i nvention Wzﬁzbzo?;fktl&ids hﬂﬁtmmem&fhod&mherﬂ@ﬁﬁécdﬂpoﬁﬁdsﬁfmﬂbﬁ agal _
therapy, such s gl ation.treat rregt[ gg{ar mace cal acc table carriers
i ncl udes s&PP eélm PRSOMES; i, 3, mape preferr éqluge ay g -

anti f ungal taamm‘gmoletsaomqameuﬁﬂﬂd@hfeqn&ﬁpeaﬁcekixhpwndsgnﬁﬁ@ii)bﬁmearaﬁt the Iike
that are pgysl q‘g .{‘ﬁ ati.ble. . arrier g&n Jbe swtablefor

i nt r avenou§elV &Wﬁ’g ?"EP“P“S,"U%'&H%"?B (Q the furpor o on.s Ehe-compgpition; der mal
admi ni st r alsheb hePinid tde Sherit tial y%r%ﬁbmﬁfalﬁtsomshomﬁeﬂﬁblé\ﬂn&?ﬂ{ehe route
~of admi nistragion, .the active, conpoun antib bi speC| fic and

mul t i speci €PRditiaps of mpanfachyrs and.storaar and ﬂ*?%bmfé%ﬂesﬁswt ©

conpound flh&{&ltdfml&aéﬂg&ﬁmﬁgsuapmﬁﬁﬂam i. natural conditions that may
I nactivate the conpound. 'phar pmaceut i cal y acceptable salt" refers to a .

salt tH8t retains t@f%ﬁ%amwaﬂ?@ phagmaggutica) compasitionmarepar ent

conpound aadmﬂm&emta aﬁaﬁgﬁffeaﬂggﬁuﬂ%ﬁbmdd disasd ﬁqh%bﬁﬁlsuﬁficieﬁ%s (See,
e.g., Berge, S M. et at 1977) J. Pharm _Sci . 19). Exanples of such

salts incl @est gembibat farther e«fve@ammt oameﬁa%elmmtwhﬁﬁl%es ifs symmtemsserdi t i on
biochemical markers. For prophylactic applications, the pharmaceutical compositions are

1

administered to a patient susceptible or at risk of a disease in an amount sufficient to

25 , delay, inhibit or prevent development of the disease, its symptoms and biochemical
markers.. An amount adequate to accomplish this is defined as a “therapeuticaily-> or
“prophylactically-effective dose.” Dosage depends on the disease being treated, the
subject’s size, the severity of the subject’s symptoms, and the particular composition or
route of administration selected. Specifically, in treatment of tumors, a “therapeutically

30 effective dosage™ can inhibit tumor growth by at least about 20%, or at least about 40%,
or at least about 60%, or at least about 80% relative to untreated subjects. The af:ility ofa
compound to inhibit cancer can be evaluated in an animal model system predictive of
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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salts include those derived fromnontoxic inorganic acids, such as
hydrochloric, nitric, 51 WO 01114424 PCT/LTSOQ 23356 phosphoric, sulfuric,
hydr obr om cwamda42is odi c, phosphorous and the |i ke, as welPCTAS00f2835m

nont oxi ¢ organi ¢ acids such as aliphatic nono- and di carboxylic acids,

phenyl -substjtuted _al kanpic aci d hydr oxy al kapoi c, aci ds, aronmatic acids,
ali phatic aﬁ&%ﬂ%b&ﬁg‘m"fzﬁﬂf’@“ °gﬂhﬂép%’dt?8 cqmupé]ﬁag_degggsg Wi sal t s

i ncl ude t hosgnd®isk Belidrite Symiptbms indsuljedtt h netals, 5 such as sodi um

pot assi um magnesi um cal cium.and the |i as from nont oxic

he |ike, as well
or gani ¢ ani nes, such %eMWS’BP‘b@}?EVIbétsﬁiﬂeéﬂ%ﬁ?‘ﬁm the extrutibat e o1 ucani ne,
chl oroprocai eanoGHA isdBliverdbRItyAYRAR I Suditf hl&vm&?gmmgefm%a&ﬁmgmand the

| i ke. A conposi'tion of the présént invention can be adm nistered by a

variety of ufferedaslinersobition, sthend, nefyol (fonrxampleglycsrel pmpylepe glyeal, and

adm ni strati@n. ' : aﬁrﬁﬁ’ eI A 06ui I ve
conpounds caﬁ%@%g%gggggm%hﬁggﬁq%gs t gt pro1.ﬁg%s:tﬁmé?{)° oun@ agai nst
rapi d rel easean be nmintzisedafor exdmpld, by userof ceating svich paletithin, by mainterianet af g

i npl ants, transder tch ng..Im ctoen I i ye eps.
:Birrgdegr adabl AT ipg‘?Sﬁ%%Fi?‘b‘iig °%§P€%e§l°8§aﬂ3§£§%§2 : ot g“s‘;ﬁe{‘tyﬁ#’éﬁg‘svi nyl
acet ate, pol isprefirable thancludeisitorid agents, for exemple, sugdrs, polyalcotmdd spcli sshoest er s, and

pol yl act acid., n thods.for.the 1 repar.atiqn of such fornyl ations
are desc W beﬁamﬁgjﬁbﬂ& %q%gfpﬁ’gﬁ' %&ﬁaﬁp‘f‘é’r‘ﬁ’gﬂgﬁ ﬁé’éﬁ‘é"mﬂ%ﬁ tE%'In‘;l%v ery
Systens, J. Rhe Rjdetablaompesitions bt itrodghkdbeut bylindudingie the\omipositi@i/a.

Phar maceuti cal caonpositions are preferably .manufactured under GW

condi ti ons. %mavé‘?r“rrah‘?ei‘ly@?&&m%ﬁﬁ&ﬁ’fﬁn@ﬁ 'ﬁ%‘“’l"ﬂ%ﬁ?ﬁ%ﬁﬁ%%?% ain routes of
adm ni stration, it nayplRn@eckieompbihdioaiitabli protsotef aisidescribédabood, the

co-adm ni ster the 20 conpound wi,th, material..to.preyent its inactivation.
For exanpl e, W@%@%‘lﬁﬁm%m&%’mx@%@&ﬁﬁ 'ﬁ%‘%‘ﬁf@t&raﬁin an

appropri 3t e ggiilaBe edibRlcaéfnpl €, |iposones, or a diluent.

Pharmaceuti cal |l y acceptable diluents include saline and aqueous buffer

sol utions. Liposones |ncluge water-in;oil.-in-water CG enul sions as well as
conventional |iposones (St 8']‘%’?1‘“&@.‘“8’5&%‘11) J. Neuroi munol . 7:27). 25,

CFi’_har maceut i cal Idy aCC?FhﬁhJa&%lﬁ@dlbd;@o%iﬁhﬁldﬂmHnﬁehﬁéﬂilﬁb@ﬁ%Wiho?s or

i spersions and . sterile powders for the extenpqQraneou reparation o
sterile inj eEqT%bb?a@ng’ﬁT’E?’i‘ﬁﬂg“B?‘“@i@mﬁﬁﬁmT%gﬂ‘?@ﬂ} gﬂf&ﬁ“%‘bﬁoa and
agents for phatahBesdnitindtioN tRfdpl ¢ instidesd dfipBsitidnTof it Ptesehtinveifiodwith Except
i nrsof ar as an){ conventi onal nedi a or ag?ent IS inconmpatible with the active

conpound 20 us# leasieng grt-fusor gegenbor-athes conyerntionsl thesapyoich pyfadiation tggatment,

i nvention is contenpl phthaccatitdlyAbRplable YarAérs inéRide 5a10enbs] disperdiodingdla, b e
i ncorporated into the conpositions. Therapeutic conpositions typically nust

be sterile, eubagseantibagterial andontifingal agentyeisatonipand apeerption delaymgfgrnts. 8 of
manuf act ure @R gxSthe @OhysiblbRicalfRRRIabible "TiARmmRE can be suitable for initravenous,

intramuscular, subcutaneous, parenteral, spinal 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, SM., 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,
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formul ated as a solution, mcroenulsion, |iposonme, or other ordered
structure suitable to 52 WO 01/ 14424 PCT/ USOQO 23356 hi gh drug
concentrat WO/ 14#k carrier can be a solvent or dispersi QETHSHIIB6
containing, for exanple, water, ethanol, polyol (for exanpl e, glycerol,

Cui T abr e P, e 1t ronle oIt gl ana AL IS wll i hon [

exanpl e, byloxttbuac organio facids suoh us ﬂghMGMS amiahcarlmmhc aojids, pengbsubstitntedce 5 of |

the require arti. f _di.sper n .use of
surfactant§. ¢ a hgyd%%’éye llkaﬂo%c@?igé:pr g}a&fﬁ'ﬂ? hsahga[f(ﬁaﬁ%mqg st“gﬁx?lﬁ agents,
for exarrpl eclds;u@ahcshkqocﬂayaidzkﬂmlsdtsmmmmamedt&mm alkalinblemﬂ metals, Sodi um

chl ori d ositi.on. Prol.onge abs of .th ect.abl e
corrp03| ‘écﬁ’@éﬁ“g OLAS S, WASAGH ﬂ’ﬂffﬁﬁhg?’laf gll a3, é‘JP’L‘tPE‘ﬁ an agent
that del ay%rg%hii@fxmejscmh mﬁmyhmym&smﬁﬁrntmﬁﬁglbmﬁﬂéj gelatin. 10
Sterile injectable, sc&]utlo b,e pregﬂ?ﬁ mcorpor&ltelngthe active

conpound i §hiorprqcas,; chalin WEh one or a

conbi nation of ingrgdbs sm@wmw&aﬁlmﬂﬂ@caasewﬂwswhbﬁﬂakﬁw by
sterilization mcrofikration. Generally, | spersions are preparéed by

i ncor por at imeghodp knowa inhe &k Ahs Gome mdfos nio §P§ istrafion;varydepending3par ai ns a
basi ¢ djps Peedesined TESHY. m%raewe%mp&m éﬁcbe%éﬁfeamwcaﬂim&é 8> those

enuner ated above. In the_ case of steril wders for the preparation of

sterile i npEpouRdagaisy rapid shease, WB%?@#“&'P ﬂfeﬁéﬁerfﬁ%ﬂﬁpﬂﬂﬂéﬁ &tion are
vacuum dryizm Enﬁ@%ﬁ&ﬁﬁﬁpaéﬁe@ £ rhikoeiapdul st deBory S{AemsY Bibdd Fﬁdﬁﬁc‘!‘der of

the active |Inhgredi ent plus any additional desired 1ngredient froma

previously bsqcempat&lemqlmréew@mm Sichapethylgne wméﬁwamb@nhxslaﬁﬁ@su tions can
| so be ad |
Thoa pref ;Pr W%ﬁf%ﬂ&%gbwﬁﬁ&k jand gglgpom ti on )Ptﬁ&hodi%r tﬁg on can |

in a prefe eutli c o the 1 nvention can

be adni5ni gma@dowiwclafm@bms speribediby %@Smw‘!ﬂdr@aé‘vﬂ@eﬂe’mh as the

devi ces di EarcPS , 851,
5, 312, 335, ag.lugg)gﬂ‘v b Systging B éggﬁ'“%%%o 824, d‘é‘?’ 596, 550&, anpl es of

|rrpl ants arRhamgentiesl mmeﬂmonsmqm@ferpblamuﬁcmw&w genditipas. U, S. Pat ent

No. 4,487,603, whichy, +:H@ E@ﬂgm i on punp for

di spensi ng nedi catlon at a %ﬁﬁf&@ﬁ’ dhﬁﬂ&% bg tent rdlﬂgg %Z 486, 194,

whi ch di sclmmuomamp&qnmmmaﬁmcmmmMngaMQmm@ t hr ough

t he ski n%ﬂm %ﬁﬂ:‘ I nf usi on
punmp f #b deﬁogygﬁd%lﬂpne Icaftn%ﬁbzwrﬁ a p?&#@%%ﬁ% nra B&ynggatent No.
4,447, 224, betadminiskerediogssubjeet in amappedpriate ichmmier, fmmlaﬂimsonﬁsummn appar at us

for continugus d i ch discl oses
an osnotic #‘ﬁ% de%b@?‘fc#aﬁa\#ﬁ&%?@g Jkﬁnn%ﬁﬁ corrpare\t‘yn nts; and

U. S. Pat entsohitionsd Liptsorédncluds witerdiodtinsater &GFommidions adwel asiel i very

SyStem ANy, 0LiGHn RSsBmbd Wil 8 ar Q19BN N iMfilior, IR0 00Ul e ar e known.

25 Pharmaceutically acceptable carriers include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersion. The use of such media and agents for pharmaceutically active
substances is known in the art. Except insofar as any conventional media or agent is
incompatible with the active compound, use thereof in the pharmaceutical compositions

30 of the 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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WO 01/ 14424 PCT/ US00/ 23356 C. Fornul ati on For the therapeutic
conpositions, fornulations of the present invention include those suitable
for oral, nsgeitia42epi cal (including buccal and subli ngualPprusenaBast,

vagi nal and/or parenteral admnistration. The fornulations can.

conveni entlxnhe presented 5 in unit dosage form and nmay be prepared by any

net hods knohighidme qeacentration T@nam&ynbearmveawmpmnmﬂvw R ent
whi ch can b &di?%{il I Q‘Q:g“fc dosage
formvary dgpen | lgeﬁ%%vn lgag&e%% |ng tre Iércﬁipj;lan opaﬁdﬁﬂ‘?cul ar
nmode of admipnlysthylene giycol, rind ﬂuriﬂse)nmd@mtfd%q xmmnwﬂgmqﬁ &g proper (ﬂnldm( Sabe
conbi ned w th s eneral ly
be that 10 tetl’ n‘%m?ﬁﬁ%d ggh)t Flgen&r H&pro uces a%@?aieu ﬁ:geffect
Gener al | ¥, mﬁtheméquuaéparhclasizadﬂpe:asaﬁndisperslbhmcbbmlnmebﬁstgﬁcﬁntarhmbout 0.01
per cent to about ni, net e ent, of a t|ve I ngredi ent I @g]about 0.1
per cent t o BATYGESCHA %B%f%%’%m i 1gioPiG A8 ﬁﬁm‘g%ﬁ‘l’ gars, polygleqhplsag per
clzgntd Forn?Isaciﬂﬁﬁt&nﬁﬁol mhﬁntlﬁr,gﬁsaﬁhmidhuﬁiﬂé_ i:ﬂ?et#&iﬁpbxh&ii@r&l@h@éﬂlkﬂbforﬁﬁﬁn v?gl nal

admi nistration also include pessaries .0 S astes,
f oans or spf 2913‘?1 ?"a"f“?ﬂ?ﬂg"'&?&%}% ’fﬁg‘ é‘l?&‘ﬁb%? Eiﬁ%“&lpg SIigEh in t he
art to be a&@mmat@&@sa&bﬁﬂﬁﬂ,foi&hﬁﬁlehﬂén &afe@ﬂts@ﬁdlgamransderrml

is i

adm ni stration of conposition venti o i ncl ude powders, sprays,
oi nt mrent’® pastes, cr injectable splutions oant e@&?”&?%ﬂ%“’&?ﬁ'@ﬁg@a&ﬂﬁ

i nhal ants. Tampaidiiy fheRRG} bR ah Spgropit: SNRrwit @6 bt Ecqisliohens i th a

20 phar naceuti cal | y acceptable carrier, and wth an}: preservatives,

buffers, or REreiits emperatedisboys, apagauied, llnwed by sterfizationmictofidtration, ent er al

adm ni strat Icgeamﬂ,ﬂ%s L6 DRI RStigltive ammmtpmmﬁmqfsteme
adm ni stration er than enteral .and-.topical admnjsfration, usually by

i nj ecti on, dﬁﬂ“ﬁeﬂﬂmﬂs%aﬁlﬁémml?#ﬁn?@?m@ﬁdﬁ?wam@mmsaﬁ%Bcul ar,
i ntraar tgy i ghoge Zématéﬁxbaw%ale,casemme&ﬁ%%aé for R iphbRFalibn ¥ sterdlt T acar di ac,

intradermal , Intraperitoneal transtracheal, subcut aneous, subcuti cul ar,

intraarticu nmctab;l,w@a}ysa rt!mprefmamﬁhqﬁn ef meparatm AEeSBrNE drwes mﬁeﬂze—an d
I ntrasternal P {gmg and
nonaqueous car r%gﬁhﬁﬁaﬁﬁg {}Lﬂe— evé t h t| ca
conposi ti onawrwmmwmummwwml tead SObtmathmeof'I'l@tlppltiCyol s' (such as
gl ycerol, ﬁ'ﬂ?i | e 2B J%'g% Ply ﬂﬁlﬂmf and
suitable m xtg’glﬂ’ gé%% bea vegetable 0| L&s(g%uﬁcegs ol'1've a!n{.( and
i nj ect alte exgapie,dn emﬂ embmhmela,sa therlmduhobmeoPoﬁ:bemvéﬂm dan be can be
mai nt ai ned, f,0or
| ecit hin, by “P‘Pé‘?%gmﬂgﬁa%‘é ehyﬁﬁ&l | Fed %%‘é‘?wﬁ %e“a% I(%geéiase of
di sper si ons,in,azd ID§. Raumt Nee 5399,563; 5,&33 Sﬁ"lt, §,31%3385, 5,064,413, 4 941 880
' 4,790,824, or 4,596,556, Examples of implants and modules useful in the present
invention include: U.S. Patent No. 4,487,603, which discloses an implantable micro-
25 infusion pump for dispensing medication ata controlled rate; U.S. Patent No. 4.,486,194,
which discloses a therapeutic device for administering medicants through the skin; U.S.
Patent No. 4,447,233, which discloses a medication infusion pump for delivering
medication at a precise infusion rate; U.S. Patent No. 4,447,224, which discloses a
variable flow implantable infasion apparatus for continnous drug delivery; U.S. Patent
30 No. 4,439,196, which discloses an osmotic drug delivery system having multi-chamber
compartments; and U.S. Patent No. 4,475,196, which discloses an osmotic drug delivery
system. Many other such implants, delivery systems, and modules are known.
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Wc) 01/14424 PCT/11S00/23356 These conpositions may al so contain

adj uvants such as preservatives, wetting agents, enulsifying agents and

di sper si ngVag¥M42  preventi on of presence of ntcroorgaﬁF? 0078356be ensur ed
both by sterilization procedures, supra, and by the inclusion of various
anti bacterial and antifungal agents, for exanple, paraben, 5 chl orobutanol,
phenol sorbic acid, Gand Fer@mste® |t nay also be desirable to include

| sotoni c agents, SUanﬁé afu%mﬁpﬁtﬁb%qalnﬁndﬁéﬁsoﬁm%ﬁaﬁuhv&ﬁohnto t he

conpositions. In addition, frolonged absorptron of the injectable

phar maceutincdude thesersnitabje for onsl, Basgl topicaliineluding bugeal ppdsublingyal.gectllgent s whi ch
del ay. absq Jag{n%ﬁ g BrefitSraf hdtihiBdBoH P aﬁ@nsc&n&ngatatt Be piddentilen the
conpounds 0 e present |nven1 I on are adm ni stered as armaceuticals, to

humans sandinanit dedage farmend mmbbgegarecbw anyonethags WM@&M%t

conposi ti cont n lﬁﬁ’ed Rty 90% of
active i ngﬁlf atorylaﬁ ceo'Il ion %Z?E ar naggau% | cafr%t/ gyg’ept abl e
carrier. ﬁmmbashglmlobageeﬁmnmendmgwoam sybjretibaing yredted, and theed as

Vanu act urPRIFHPAR Rpo st il bfbefh g SRER i Gt " 7 <

Adm ni st r%medmﬁmws&spaauaeﬁm@ymgmn gencidllyibedimt The

conposi tion hurra ant i bodi e 0] | onal
ant i bodf? esa?%‘g‘ﬁﬂﬁﬂﬁc‘tﬁ?_",&‘ 3“3’ g/egtaltgeé@egﬁ% ugatwe'%‘%@rté’r g$§° f)éf t he
present i nygiitedPer iy, ehis Amatint fabgeein iabout V/0Y pexkeatin @bt ainatychindpareepe ut i ¢
utilities. For, exa

| e, thes | ecul es.c be ad ste to cells in
culture, eofpetiysingtediept, fpm °‘§|0 &““8*“3 atn]&?ﬁf“eeg{’n §° °‘1qr*p\77?/38,t to
treat, prewadbut30 pei &@nose a vari ety of disorders. The term "subj ect”
I ncl udes hunan an non |nals Non: hu ani S . nc es all 25
vertebrates, \r’\é BR"’MF%“ g{ﬁ%‘ sma{?tl ﬂ’“%rinates
sheep, slogadmlﬁiaﬂhucﬁmliﬂaﬁdepaﬁat&smﬁpms éreding, gelk,ipastes, fokfie opgiripds are
partrcul arly suitable for treat man pa |ents havr n {a gisorder t hat

e

can be tr efreBlaions FOBAEMNS Heh ‘B’F“

response. YHao fotd tBFidalE trintdérblal Mmﬂﬁtmﬁdﬂtd‘lﬁph&ﬁbﬂbf&hlﬁivwonw th anot her
agent, 30 the two_can be adm nistered in e| hergrg r Or'tHTHifmlt neously.
The met hod#chidp pewdess Sprays, gfmets, pagles, cpeappy, lgHons, | anonm,

col on canc gfhajafik 0 @i&v@&tﬁ;ﬁiﬁuﬂﬁﬂﬁb&ﬁﬂ@hm&e@eﬁﬁrscoﬁﬁumvﬂﬂal4424 |
PCT/ US00/ 23356 For exanple, |atex m crospheres coabuﬂd wWth a t| - CTLA-4 (to
i ncreag® t pharmaceutically acceptabie carrier, and with any preservatives, , o propellan -

which may be required.

The phrases “parenteral administration” and “administered parenterally”
mean modes of administration other than enteral and topical administration, usually by
injection, and includes, without limitation, intravenous, intramuscular, intraarterial,

25 intrathecal, intracapsulr, intraorbital, intracardiac, intradermal, intraperitoneal,
transtracheal, subcutaneous, subcuticular, intraarticular, subcapsular, subarachnoid,
intraspinal, epidural and intrasternal injection and infusion.

Examples of suitable aqueous and nonaqueous carriers which may be

. employed in the pharmaceutical compositions of the invention include 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
faterials, 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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val ency of the antibody) can inhibit T cell proliferation and activation.
Agents having the sane antibody conbining site may act as a CTLA-4

ant agoni st Waea/gd@sented as an Fab or a solublle 1gG amrdrarséb#e4 agoni st
when highly cross-linked. Thus nultivalent 5 forns of anti-CTLA-4
antibodies are useful therapeutic agents for down-nodul ating inmune
responses. In additi oﬁxes@mmnwymaaalsapmtmna@ﬁmbmwmsemms, i nsol ubl e

Gnoi neer o g AR BRERVACdlS ol AfRrple Nl PpRAch faBlncBbratic | o711V

i nk?ge or m@mwybem&mwamlmmmmmwmwdby\thav. din

. O -
ool oy e, omdrsimat iyl AivgRadi 48 Sibntasdds, FREARL pally 10 OTOURS BT
I nt er act ison%mfwuﬁﬁﬁllﬂwﬁdsmwm mdemmewmay@lmp:prdeﬁmmsofnomdéi nki ng

I nclude, e.q., re- ressi o he var,i e. ons of high-affinity
| gG anti bodﬂ’i?é"“l"n"‘gP’&ﬂn SUEATS, P ‘% ‘E}?d§ %‘P‘%ﬂi" gée F’e

pol ylysi ne, aadflod, Bﬁal&ﬂgk@ibsoxgﬂ&ymthéiﬂﬂc@blbrmmﬁeﬁuwfdimlﬁay'bGGroﬁ@ﬁtl body to an
| gM anti body can create,ka decaval ent cogg ex, Wwth very  hi gh avidity. [1gA2

expr essi on MBY@‘%%‘“%%%@‘%@@@Y SOERHOB SYRR) 25 AlYIIY maRasteaEie,

conpl exes. ;L n form polynmers together with J chain and secretory
conponent. Ig may have the added advantage that it _can be additionally
crosslinied by the | giherthe gemspoundsss the prpseutinventionass inugigtersd aheut r ophi | s,

macr ophages, ghﬁ?ﬂcéﬂﬁeﬂﬂf& ﬁﬁnan@%d%ﬁﬂdlé e?%@g%&n%nem@mma&aaﬁm

preparation ycl'onal anti bodi es onprising anti bodies to

at | east tm‘ommmwmtmmgnfg exmplp B8l tP9.58q(0n04 to 89/6) efactivegagredieptsuch a
prepar ati on ;£ odih %&%hmgé“amﬁlag taGlé@m-be”d to two nolecul es of

CTLA-4 to forma small cluster. A sécond anti bod posse55| ng different
bi ndi ng sites can theﬁqnhmwa@gﬂsgap@;homme formqulptedas stexils, f or m | ar ge

Cant ot bR sl At O e i S oo Mafilalnihdncs 1 o) Dot

activati on dSMHeegilations of tedl.8fpod endPmgNdngistraivn.A- 4. Thus, sonme
preparations of polyclonal antibodies show simlar agonismto the
pol yval ent prepagas T YoYe ¥R €, pol yval ent or
pol ycl onal preparla ntioodl es are 30 useful for
agoni zi ng the CTAA-4 Msthspt or thereby suppre55| ng i mmune responses

ot herwi se nedi ated by g%l‘h',A one exanpl es of
di seases- that can beT%reg#l’sZ“us r% suc % vaﬁhentﬁ&gfmpoﬁmagl onal
pr epar at20nsnanbcloned atiboidies to uohas ETLAA mﬂrdmwvesr’@msws thersof} of thent

"] €t 00, - auull BRI DTk i et A AR R e, For U5 1

Activating i e response
example, these molecules can be administered to cells in culture, e.g. in vitro or ex vivo,

or in a subject, e.g., in vivo, to treat, prevent or diagnose a variety of disorders. The term
“subject” includes human and non-human animals. Non-human animals includes all -
25  veriebrates, e.g., mammals and non-mammals, such as non-human primates, sheep, dog,
cow, chickens, amphibians, and reptiles. The methods are particularly suitable for
treating human patients having a disorder that can be treated by augmenting or reducing

the T-cell mediated immune response.
. When antibodies to CTL.A-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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a. Cancer Sone therapeutic nmethods treat patients with cancer. Bl ockade of
CTLA- 5 4 by anti bodi es can enhance the i mmune response to cancerous cells
in the pat¥Y@AY4420pt i onal |y, antibodies to CTLA-4 can hBCEHAWBE with an -
i mmunogeni ¢ agent, such as cancerous cells, purified tunmor antigens

(i ncl udi ng-r econdi ngl g6l s miBSRAS Sondfis ERICAINY @Bt B0 )

cells, and cells trans nes encodi ng | nmune stlrru at1 ng )
cyt oki nes valaicy af the mbbdwmmbgélfmlmdifemomd(asmom fgentshavingthe A et

axper | et S Sy eotbiog Sy K7 § CTLAS pishondHikhiptlohid g b | 7

admi ni st ra&rlatsalubfe 186} andmammdnmmgmemsehﬂtﬁ fIhuslhmltwdpnmt i on of
t unors. SO S, tummr ,reje of e t abl QCCurs;
Do Sas comm o gz A tggted b seral ot bty T BB O

ant i bodi esimpiheg@speiises. CTLA-4 Dbl ockade | s 15 effect | ve agai nst i nmunogeni c
t unors. Operatlonally his ig defi ed as th se tunors fo whi ch
vacci nation using t A& f"lﬂ?% ?rss?r HSQI {’18 »H%al | enge.

I'n humaNSynepQREs éa%eeﬁs&medae@ehsmw geﬁbdaﬂly HABESE ) forrt Mfultingds.

mel anomas. It 1s_ anticipated that b_y rai sing the threshaold of T cell

activati oncws'@ﬂﬂlﬁg‘lﬁnl?lebbfﬂﬁ%"h%c hinkage,qr by indirset inkage spch 88885 1 esponses
in the;Nosiminey- ﬁIﬁtﬁaﬁdﬁlceﬁ{seﬂ eCfo%s—llﬂ&h% ednltR@bvalent, WiRfe chefliialBtking t h a

vacci natlon protocol. Many experimental strategies for vacgination agai nst

tunors havErobsane employsdgor regsavalgd s W‘@'Pmm othepprotegigand of cancer

Vacci nes; @&&Eﬁ SEhMBRa, BRAMIC et ﬁu%esf&ﬂﬂhﬁ@inbﬁxdeﬁ , 800, ASCO
Educatlona 00 pr i n}Sl 300-302; Eﬁl 2000, . ASCO Educatlonal Book

ha
Spri ng: 41m-m$sslqnmﬁfhe wnawewom sﬁe@%w.lsﬁambz diepJgMexpression 730- 738;

see al so gl%ﬁpd CEld ARG 3023- 3043
i n DeVi taRg%H‘%et aPl fggblyl}gcgﬁcﬁfs Pri %E?égllvg?ﬁand rdggﬁyce of '
Oncol o§§. 1gG dntihodsolo gqumdm@ qyeate p deravalent gerap)exwith Yery highy ayidity
pr epar ed U%@ Q%g.!é& %&Ué oy alsd bl AEEIS ?&dﬁéﬂﬂﬁlﬁ@ﬁéﬂt §nt1b-5h? &mplgkdsul ar

vacci nes h own to be nost ef tive when the tunor cells are
t r ansducedigAe cax m@lmmemm@gphﬁa@%mt%mwtb 3y have ent

activator f ty .et alL
(1003 pr Bie i iyt HaFILLal snaighally GRGE DL A RBLAOBR), 01 7 ckcadte
t oget her mm&hhhtﬁpmwdohnmﬁlmampme%mmwes vacci nes has been shown
to be ective in I as manmar
carci ngha (Hurwitz e &mecra{l%%%( supra “%?g‘gst"g e caﬁaéer 57 WO Y
01/ 14424 Peititodi8e8/ B8 cofplising antibpdiesso ab; east tv(mzmer)vmemewanc h 60

9): 2444- d. 190:
(9):  Oridl 65 SR5 i KA« Préifmiof corifinill wd iR sites ol Bina b

355-66) . nori- I'’nmunogent ¢
two molecules of CTLA-4 to form a small cluster. A second axmbody 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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such as the B 16 nel anoma, have been rendered susceptible to destruction by
the i nmune system The tunor cell vaccine may al so be nodified to express
ot-her i Mun¥Wa{1#424t ors 5 such as 1L2, and costi nul at or y PADUSSIBISE, anong
others. The study of gene expression and | arge scal e gene expression
patterns in va:éousﬁs nors has led to the definition of so called tunor
specific antigens (Rosehberg, SA (1999) Immunity 10: 281-7). In many
cases, these tunor speci f isetivating @aimnerapomdes f erenti ati on anti gens
expressed in the tunors and in_the cell fromwhich the tunor 10 arose, for
exanpl e mel anocyte antigefts gpCHM MAGE antigens, Trp-2. More

importantly, nany -of SoaRYRerspiticiRéiBods GBatpaticaticwith daficep.cBlobitade bECTIEAS Of
tumor specific T  cells found in the host. CTLA-4 bl gckade may be used in

conj unct Pon 4y eptibedies pangsabanss the dmmprssgsponssam cangrRsseHs ndhepaiFitpept i des
expressed | aft ibSH QS eTLAQ (Q??@é&ﬁlﬂneﬁaviﬂl' aﬁﬁ%ﬂﬁn&@ﬁﬁ%ﬁ?& shéh dshese

proteins. Thése pfoteins are normally viewed by the inmune 15 system as
sel f anti gerancenots cells, puriiedstiwprantigins (ineludingrecorabinant peoteingnpaptidasc doden may

also inclu @!‘Ha"ﬂﬁé Eliies qf?ﬁ@e& | | e synthesis
of tel orreregﬁg C rlgzr'msorr%ga%g%a\%ﬁl?c 'S %x%?legeglgﬂ&{cﬁﬂnn%%m‘%’?an )8/»5% of
human cancestimelating oytokitiey ard cell surfaceantigensisuch asB7{saene & cHuwite 2t ¢li m N et
al . (19q§) f@b?f'ﬁr%c%@ﬁ?g%a%léa ..2’12’.}95 ﬁ(f&‘%ﬁ%m omatic tissues may be

ed from1 nmmine attack by ’

pr ot ect varrous neans). Tunor antigen 20 may al so
be "neo-antigens" expnessiecieiperimentad systaws, inplintation o€scpic temom fillowed bat | ons

that alter praqtel r ' r [ WO

unr el at ed 53§L?§ nc é@f‘?@“@@%%ﬂ“ﬁ‘ﬁ@ﬁ%&ﬁhﬁgﬁé etp%)ﬁerk%ﬁc %@gm , or

i di ot ype fr som$Bcases|thmonneoetion ofedtablisted tmwors ocrurs] in@theneases the growth dfitke pr ot ei ns
fromviruseg inplicat I n_h n rs.such H Papi] l.oma. Vi ruses
(HPV) YI I—épa?‘?ﬂlﬁr}gs %ﬂ?&&?%&%ﬁ% %%%p%@%%%‘%%@kagg}scgn; Vi rus
(KH'SV)-tlAnOEﬁ.MKé%ﬁ 4 bl k'cgsinmcﬂsfbp j ] . d h. oy k lRt ' ﬂb(r;—lgp)

conj unction - 0 e _is.pur ed he (o] rot ei

isoJI ated fr% Vﬁ‘é"’“faﬂ%?s"ﬁtggﬁﬂmf‘[t?gf‘)’ _ieﬁtgg:gnwﬁ%%@msr@blfe&g%ﬁﬁs cont ai n
f][?_grrpntts O?mgﬁf%}ﬁmt&nm' tf)rshﬂi;eft‘bbaldhﬂmtomt_ nogtdilctshﬁsal niGRsm _a%gtisi ?hl y
efficient at delive o0 .antjigen pres | .cells r citin unor

i muni ty ( S@gicipaged qy\f%f?f‘%@’g%”?‘%?ﬁgggf"@%“@m blégﬁﬁggi"%‘di’ . Tanur a,
Y. et al.. Q&g%wﬁgim&t&ﬁ&:m#ﬂ@ﬁ%emdritic cells (DC) are potent

antigen presenting cells that can be used to prine antjgen-specific
responséd. DC s can @p&-ﬁalfeweémw#@c@mm&a@mﬁfmﬂwaﬁc@a@m protein

and pept i depadcod NnyApiihentafisic tegm S8dcinafd SAfkEnbRHavebeetdevited al - -
(1998) Nature _Medi ciy:%p& 328- ??3 ). OE)CS may al so be transducede by genetic

means to exeeResenhag.S 22909, Dayylopment acringy A8GOFdueqtiongl Begk i gens as
wel | . DCs Nhayfing 6662 000thbtss €4 2000, ASEOVEMBstiokaIHook Spdirfy: SOU-3020 RN, POS €S

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 Oncolo.

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. Sei US.A. 90 (80: 3539-43). :
Anti-CTLA-4 blockade together with the use of GMCSF-modified tamor
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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of imruni zation (Kugler, A et at. (2000) Nature Medicine 6:332-336). As a
nmet hod of vacci nation, DC immunization may be effectively conbined with
CTLA-4 bl O¥RAHM4M activate nore potent anti-tunor resBERIEY23I6CTLA- 4

bl ockade may al so be conbined with standard cancer treatments. CTLA-4

bl ockade f t zg?g: 5%;% I n
t hese [ nmesg LWNQWG@YC&OSSI Ot(b) uce taﬂﬁ ose a(%%él’f’a[g)’te er apeut iC
r5 gggegg Oigjena_hrlét?ﬂ% gl-dExP(MﬂBQ 355-66? h@*&MWWDmm?&CTLA

e | I‘ | 0 _
bl ockade aﬂﬁhéﬁg‘%?ﬂﬁ%ﬁ%{&? |s]ﬁ§'+19%ﬁ r%d?n%@ ? T{H}%ﬁ éﬁﬁh@@o%d,'ﬁﬁe ‘gﬁuence of
| nor exsed Lovel e ool 1ol antlgen in the ant Loen presentation pathuay.
O her tonfH°hat %@Eﬁrﬂw&@q%‘?‘ﬁy r']} an synergy with CTLA-4
3I ockade thr?tligh Ce|1’hesﬁﬂ§bﬂgeﬁéex9ﬁrﬁdio) ﬁbnmmgescm«gg:h;gxﬂgshdn SWA o 26):
eprlvatlon Wwon G Cl
15074-9. E&W%F@%Eé’é?ﬂ%hﬁqlﬁg?“&? %é’Pé‘@““gatE‘Bﬁ'r%’ém ¢ aﬁw&f?ﬂaﬁﬁq gen in
the host. SRYIBOSHRRE: Immmmommwa@dssmedaw@pemmﬂ LA- 4

bl ockade. I nhibition Qf angi ogenesis |eads to tunor cel|l death which may

feed tunor difigrntigtion pRees FERsessedip hrdumers aadinths ol frogawhich e twagn A 4
bl ocki 79 eg%h@%#eﬁmﬂemeﬁhwmug&ﬁggum MAGERAgAE Tih2D Mdpé speci fi ¢

anti bo that target Fe al pha or anma recept or - expressin effect ors

cells 20 imporapiy n@evpéthe%anseesgmbe oyvn fobe dhp tanggts of tumpy spegi
5, 837, 243) ceifdifSRfAGh iueqmanbmmt ﬁ&l&é@mﬁ?bé’ﬁs%ﬂﬂ&n}uﬁ&ﬁﬁiw&ﬂ@cﬁ%at e

antigens. For exanple anti-Fe receptor/anti tunor antigen (i.e.

Her - 2/ neu) oﬁe%nwemmuwﬂexwﬁm%@e%%m%@or@argésenerate}mcr ophages to
sites of tymine isﬁoﬁsét@ﬁﬁﬁéﬁrﬂﬂmgamépf:ﬁtﬂsfﬁ&ﬁdrﬁﬁﬁyw@ﬁéd U)f’ﬂ:@lﬁn‘d
d by augnented by

speci fic response The cell armof these res‘El(l)nses wou

t he usdSof sysenom self antigeps Jadcaee therefors tqlerany to) them.o Fhe ymar artigemmaylalse ver ed
directly t@i&ﬁg%&ﬁmﬁﬁe wﬁbﬁi‘&% dae& Sur%@&s‘?s%f‘%\bﬁlgrepbﬁd to tunor

antlgen an tic cel SpECI IC cel mar ker Tunors evade
host i mmne}nsmpmqsmwbwbgsweaegmmenelﬂwﬁs%fofmﬁmmandmgya)f t hese

h t 30
expr ossed Ao Bttt of Gl Bnhd il Gt A0 iR, TN, a0 0
anong ot hesematitgissugs fugy he protegted fom-immung aRE Py yariqus means). TeBoradgen 05U) | :
I L-10 ?E&:E’aexpﬁ =200 d
Fas |i ggﬁ‘g%a}g &ﬁo-% ﬁ%ﬁ?’g‘é"'ﬂ ence é‘gg ﬁ%&%ﬁ&(@ Ant'i bozji egnt o]
each of thele peotexmscrnlsmmmataﬁlsdmlpmtaas between-two unrelated sequen®s (ie/ bcat4 24 -
PCT/ US00/ 23858 te B4 Aionldsbilerb thiofybe ffoth B BelfHBHS Gifide ol o7 F ects of -

t he |nnunosuppreSS|ve agen
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. ez al.. (1998) Nature
Medicine 4: 328-332). DCs may also be transduced by genetic means to express these
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and favor tunor imrune responses by the host. O her antibodies which nmay be
used to activate host imrune responsiveness can be used in conbination

wi-t h anti - CWOMMA442These i ncliude nol ecules 5 on*the surf &cewséordssadritic
cells which activate DC function and anti gen pr esentation. Anti-CD40

antibodies are abetos tute effectiv or T ce el per actrvrt
(Ri dge, ge"(sf§ g?%ﬂf‘?’g lg‘ége msﬂ%%’}] ’(':%fh g’@' Y
conj uct i on Wﬂﬁhxﬁﬁluﬁmﬁ(l(ﬁglérlR%ﬂbﬁ%zd)bfﬁatuMMﬁczﬁlé 133088). Amaa&u&* ogy 201

(5) 527-40). AQtrvat anti bodies to cell costi pul ator rml ecul es such
as OX-40 (\WefiRaty QH unzal %mbﬁefﬁqcﬁmhmmbmdm@ CLissf dlockaiz to 4- 1BB
(Melero, L ebtiv M& Bpehses ne 3: 682-685 (1997), and | COS
(Hutloff, A et aI 1 Nature 397: 262-266) may al so provide for

i ncreased | evel s of l%ﬂqmmbembn%wmmdmemeamm i's

currently beifo, r%kmrﬁdgp%@sﬁ&nvar wﬁlsanaiwuﬁa@asaga{,%ﬁmggg eOrigin.

Wi le graft versus ost sease 1S” a consequence o rea rrent
t her apeutic xmea, !tmbebesslblﬁttamdecbﬂw dose gf eliemmhsmpe\mnmgcmgﬂmmmd CTLA- 4

Cunor - spec, TMPER Mt B CORRF R 01 $50G5 il foBligla o' 1 o

6368-6377) . b"e'lmd &mmbmle@ useoECELAM Wogkede amd chavhotherapytisrthat cel dedtin diodt & t hat

acdopt | velt r Aottt Vbt BRBlE xR A ntorPp LR sporlg ' © °

anti gen- speaesfultanmcweﬂ%wlgafmbramgmm(tﬁmwmon&awebther S. (1999)
285: 546-51) . These tho may al so be use cfJ.vat ce]l . responses
to infectiofd™ ﬁ?‘g qﬁ% &S%E%m%@%%&&@?%ﬂeéﬁﬂl in the

]E)r esence of chﬂhlar%dtﬂﬁebbmmﬁm?ﬁ/debﬁv?wﬁ&ir@ﬂm?a;vl._r(msrislﬁpﬂ)ctzigﬁlb
requency an B ransferre cell s

| nf ecti ous d«fjg@Zngég.sJ& ﬁg%né?ﬁﬂgg%g?h?ﬁé%F W%%ﬂ%& Por - e at

pat i ent spst haimgmﬁﬁmﬂ Aﬁﬁbmesisihﬂbﬂ&&hia?uisﬁbeédmﬁlﬁbﬂ\ﬁﬂxmmgens- Simlar
to its appli ant i bo nedi ated CTLA-4

d b
bl ockade car? ?‘lﬁifa é@“‘éfi‘?fh ag%ggeagsdl Sadgzéslfeuﬂ'{?gi’ﬁ dei’th“@éﬁhlﬂ‘%y HesdIAmEs ¢ h

vacci nes, t%ﬁgmrmbmbﬁaﬁﬁg@npm&qoﬁgmgﬁe t o pat hogens, 30 toxins, and
sel f-antigens. CTLA-4 bl ockade has_been shown to bhe effective in the acute

phase of infections ofThiypircking aptihodies ganalsorbe usediin compingtion with ot g .

1997) 186 atibe C(EHQM 1998
(. Im)"runol (%} iclﬁ?% %Gtga% F@nggd;%ﬂ? pat hg&en&s’%%p?agﬁrg%ﬁhbcﬁs@éns ( :
t her apelR c tapwrasselis ('Fﬁﬁy*b%o %rlfqt Nes. I55922al§é53411§ 3374%3)ucl?éspp%!ﬁhogens f or

whi ch t her e ghindislc@itbe dked'd tifdt 64 b R 1714424
PCT/ USQQO 23356 forc whi ch coﬁ\élentroﬁ ? vac e|§lﬁes a)rmqﬁ'lhess t an corrp etely

ef fective. Twaerantigen (e cHer/neu) blspemﬁc antibodies have been used to target .
macrophages to sites of tumor. This targeting may more effectively activate tumor

specific responses. The T cell arm of these responses would by augmented by the use of

25 CTLA-4blockade. Altematively, anﬁgen may be delivered directly to DCs by the use of
bispecific antibodies which bind to turnor antigen and a dendritic cell specific cell surface
marker. _

Tumors evade host immume surveillance by a large variety of mechanisms.

Many of these mechanisms may be overcome by the inactivation of proteins which are

30 expressed by the tumors and which are immunosuppressive. These include among others
Tefp (Kehrl, J. et al.. (1986) J. Exp. Med. 163: 1037-1050), IL-10 (Howard, M. &
O’Garra, A. (1992) Immunology Today 13: 198-200), and Fas ligand (Hahne, M. e al..
(1996) Science 274: 1363-1365). Antibodies to each of these entities may be used in
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are not limted to H'V, Hepatitis (A B, & C, Influenza, Herpes, G ardia,
Mal aria, Leishmania, Staphylococcus Aureus, Pseudononas aerugi nosa. CTLA-4
bl ockade iWOMM424 cul arly useful against established i nfPEFUSHRI3YY agents -
such as H'V that present 5 altered antigens over the course of the

i nfections. The el time of
anti - hunnnc‘E%l“Klil nqﬁﬁ%aﬁ'}]s | on, ﬁ{“ﬁﬁgt g@“ﬁ‘ﬁ%&@‘“&‘“ﬁ‘éﬁ‘gﬁfs Eglalgerﬁr esponse.
that is nohdi&vmmd-:hmunempoms!mt@s%ss t hrough CTLA-4. Sonme exanpl es of
pat hogeni ¢ viruses sing infections tre abl e et hods of the

i nvention include he ?rlaf'ﬁg" %§'h used, i Asta %0 ©9., VzZV, HSV-1,
10 HAV-6, H@ﬁénhhmea@ehn%edﬁﬁ&&ﬁbmatﬁﬁrmth%hwmm iclide molchleenza
virus, flaviviruses, hOVI ru wrmt}bnovl rus, _coxsackie virus, cornow rus,

respirator W@Fﬁ!@‘? QHdF‘B% actiyatq 2C fimgtiog, tigenpreseniation. |

rubel | a vi RHS.COMY MAYodidire sbROHH isiistitute dfeStivel foy T\ckN Haper adﬁv@gm dgk.rus,
papi | l omavi rus, nolluscum virus, poliovirus,, rabjies virus virus and

arbovi rat erale{iqa8) N‘?‘S’e@ﬁ*t@““‘i@ gpdgandenspd insonpctionithfeliA-4hact er i a
causing i nLﬁfBBE: {Sltot NeatARLGO0P FmilFRb oL 261 (5)887-46)Y %ﬁﬂﬂg'aﬂﬁ%d&ﬁﬁ to

chlanydia, ric st al bact eria, nyco cterrda, staphylococci,

st rept ococa'lceﬂmﬁémw culesygugh WW&én&%d 000) Y fumwnad| | a,
proteu TRo I

Eam | ? cﬁg‘f 2?%@21 tanus u+?‘?rzn%?‘}[)?¥a m{i%g%gaﬁ 2i‘fo{);t'l‘sospl ?ggl s, and

Lymes di se#S@S E&ab@ﬁﬁaetaﬁo(lwma%'l é@%ﬁ@pamésgm o forigrereasedsi ng

I'nfecti ons; Eﬁ@f‘f%l?fé?%andﬂet hods of. the invention include Candi da
(al bi cans, "Krusei rata, tropicalis, etc.), Cryptococcus neof ormans,

Aspergillus (fum gatmemmm@mmmmm@mtmmmmmms. di a,
. Rhi zophus) _ ci dl oi des
brasillensjs, CCeIH{ i%l %gs [ %ﬁ?vlhg %Q%gﬁ@é%%%%%ﬁ%ﬁ%&gﬁg%m
exanpl 4§ otregmehtptherapentip benefit mey be chiainethfrom geaflt viscmmor responsds] ETRA-4 net hods
of the invent eglerla
Foul o, ABRSERA skl 8w kR BRTapl el bf 6 oL gtacH i SBlaso 1
Pneunocyst icellsqBlazargB. etla!e(sli?ﬁ?dxf@nmunolaﬁz 6868631D. i cron, Trypanosoma brucei,
Trypanosoma cruzi, s 0| a8 strongyl us
brasiliensis. 30 In 'lgf ogﬁ%%vg'gg% we%%%&mgg%%x&j%% g‘l%g&can be
conbi ned wivNoacMahenaﬁdjaxpmsmhoifanngamsﬂeenﬁ&ﬂywﬂsmﬂd@epMmhsfmfthesat ment (eg.
I nterf

provi déd f SFI%WMW%IBP&%%k #g f i a‘&%‘ﬁ @%%etglggrgﬁgy& VHmo: F ihger
(1993) ProRiddst) $..(1999n285: S¢6-51)L H‘Séke%ﬂﬁ;démaﬁélwbe used kg ackivftd ¥4l Structure
2: 1121 11239) o1 V0 D1 14424 PCI! L FS00 233500 e Rod Mivish RERST 1 ©1
presence of anti-CTLA-4 antibodies may be expected to increase the frequency and
activity of the adoptively transferred T cells.
25 b. Infectious diseases
Other methods of the invention are used to treat patients that have been
exposed to particular toxins or pathogens. Similar to its application to tumors as
discussed above, antibody mediated CTLA-4 blockade can be used alone, or as an
adjuvant, in combination with vaccines, to stimulate the immune response to pathogens,
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. mmunol. 161:4153-

4160). Examples-of pathogens for which this therapeutic approach may be particularly

pu

useful, include pathogens for which there is currently no effective vaccine, or pathogens

60



treatnment of disease and therapeutic intervention. The ability of
anti-CTLA-4 anti bodies to provoke and anplify autoi nmune responses has
been docunemiOad/1#424 a nunber -of experinental systens (EAEPCHUSOHOBIFeri ment al
Aut oi mmune Encephal onyelitis, a marine nodel. for M5 (Perrin, P. et al.

1996) JlI 333 1336 i abet L : 1998
guprag. | nd wmcﬁﬁ?f&@%tfg v@fméﬁfitafe)%m @%tg g}g&ﬂ?l H'g“f’ ( and)
pepti de vaccir®fi linfiedas HIV,HpetBi(A, BA& O), yluthia, Hempes) Giardid, Mulirits antl-self
reactivities_(depig nta i on observ d in anti - CTLA-%_ iAgvl nodi fied B16
mel anoma i n mMapgs “%’9’ agpecus %’é‘ﬂ‘l"ﬁ’ﬁ%ﬁ‘ﬁ"ﬁ‘i"ﬁﬁ L l?lcg‘aée\?acm nat ed
m ce (Qverwi lbafmu\aay%efa;m&%a&msﬁmﬁfemg bya g?ﬁ@guch% HIVihFphecnf©

2982- 2987 aut ol nmune prostatitis evoked RAMP tunor ce vacci nes

(Hur wi t z,5 A altepelgotigens eirnrale)courm %@ﬁ{ ea?ﬂel eRitePesaate rosaEnized 2and

\(/ilgi9|6?g\cl)l mng‘%{ﬁ& h%m unor ﬁl'Am"runoI&sféﬁ%i): glrloggl 1%&% gre

is possible m%&fh@td%motd&nmemﬁeg@m@mgﬂalbﬂmm&“érw conjunction wth

various self proteinsg t

efficiently generate | hﬁﬁ%ﬂﬁkgtggﬂﬂﬁg agal ngéﬂqﬁﬁ%%?egg{#%?%%ﬁb%s for

di sease tr eamsthods.of tHegnveptiamipélade h&patiml(ABB,sr O, dempeevirus(oey ¥4V, H8Wek, opri at e
accurul atd o ts. in, th I Ny anti body
Fesponseld agHR Y HIE A CNY, SRRl i iRaE Aol pldieg iR
(Schenk et aéchown(s,]mwymuadmaekzé@ﬁns, &apﬂeﬁﬁ’&' )resptﬁtbgrsyaejﬁhl vinsixems may al so
be used as tar such a It he treatnent of all and ast hma,
and TNF for W ?aé"r'c‘l’ ’a"e?‘z"rﬁ "%5 ﬁé{ﬂ‘ pﬂﬁ%vfmﬁgaﬁgm?%’?ﬁeﬁg%g 8% vari ous
hor mones rraydéagueviﬂm,wilfomaﬁh& micibs Qim s polithtisies Arabies vibesgIC virdsend r al i zi ng

ant i body resgz,nse to ?groductive hor nrones may be used for contraception.
25 Neutral i z¥t Mf'f“ﬂéﬂ onse to, hornones and other sol uble factors

that are1sequired for Sohéexagiplesbofipatiogpic bicterila aiusinginfection® teAibiabbe

consi dered as e vacci.natjo argets ous thods as descri bed
above for th’é‘eﬁg% B’ea\'ﬁfe?‘ hgR- G ‘i? &Hwﬂ%degﬁ%%ﬂww feHuct i on of

t her apeut i ¢ auprlodsB) StrdpPrebéri) pheur chobdcbifineringoc8idt dnd ORI, Iaébsiemppr opriate
accurrul ati on of ot her sel f-antigens, such, as _anyl oid dep05| ts

i ncl udi ng ADPTOteRPFaienRsendomanass legionelia, dightherics sdmene Igsbarré#eehom IgE 2.

I nactivati nem*aﬁ@ﬂ&ufsﬁﬁﬂﬂﬂﬁ&%@u&%ﬁﬁfpﬁvﬁ@%ﬁ@ﬁyﬂdis%ﬁﬁmponses are
cal |l ed hé{?ersenm tivity diesease. D Seases caused eqéyfal | ur e of

sel f-tol & ance and suB¥weckamples pfpataogenic i gleausingsimfepions fregtabio by
PCT/ 11 S00/ 2338f0ds? e tentio iholudd! AR (ABEMS, k3], iofiBRia, A dpicald, eRY

aut oi rnmune di seases. persensitivit di seases Can also result ‘from

uncont r ol | edCoploesesessepivamanscispersiius fumicats, masr.<¥aps GannsiMiegasaies (Mucor,
Absidia, Rhizophus), Sporothrix schenkii, Blastomyces dermatitidis, Paracoccidioides

brasiliensis, Coccidioides immitis and Histoplasma capsulatum,

25 Some examples of pathogenic parasites causing infections treatable by
methods of the invention include Entamoeba histolytica, Balantidium coli, Naegleria
fowleri, Acanthamoeba sp., Giardia lambia, Cryptosporidium sp., Pneumocystis carinii,
Plasmodium vivax, Babesia microti, Trypanosoma brucei, Trypanosoma cruzi,
Leishmania donovani, Toxoplasma gondi, Nippostrongylus brasiliensis.

30 In all of the above methods, a CTLA-4 blockade can be combined with
other forms of immunotherapy snch as cytokine treatment (e.g. interferons, GM-CSF,
GCSF, IL-2), or bispecific antibody therapy, which provides for enhanced presentation of
tumor antigens (vee, e.g., Holliger (1993) Proc. Natl. Acad. Sci. USA 90:6444-6448;
Poljak (1994) Structure 2:1121-1123).
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such as m crobes. Al though sol uble antibodies to human CTLA-4 have been
shown to 5 pronote the expansion and activation of T cells (i.e., where
CTLA-4 fur¥PPYH4%g. | binding to ligand) is inhibited; PCRUSHVR3Scenario
t he anti bodi es are antagonists to CILA-4 function), |ncreaS| ng the val ency

of these sane anti bodi escprodmﬁnggmmt‘;ﬁoﬁg,{,ﬁﬂ”rﬁg W, in

contrast, the antibodies are acting as agonists of 4 to suppress the .
i mmune resmptquwmemmtthJ i son, 1996, J. Exp. Med. 183,

. 2533-2540). 10 For E:ﬁﬁﬂ] cific T cell
responses, such as t gge hat are “E%ﬁ{b erﬁgéeﬂtoggu‘%pat autoreactive T
cells, t heaﬁangnmemwblgesm&e@tﬂopmnmﬁmmbqrmeenﬁlmﬁeim (EAE. ant i gen
and/ or Cl an en m ni st ol yyal ent
form ong;nt @%E%FR%JI%“%@EH%%%J P&%%?l elé&? ﬁ‘m P e'yﬁresent S
t he cons quem)ermmpml(or y33jl-13aﬁ), diabetes (In.uhdu:,cm awla(w@ﬂ) siprd)) Inddedand
m gration of a eukoc such rapul oc es an nocyt es.
) | GHfROR Oh A R g o o PR Vet Rl o gy
ij_nf ec;I i Onsmﬁﬁﬁinoﬁﬁspﬁisé‘sﬁnmmnﬁ%dﬁﬁaﬁtﬁbﬁ@ (ﬁ@mumaﬁ 6Bsei'vl%g 't:niduah mmat ory
i sorders tic shoc arthr gout apd, i sc e|n|a
reper f usi oﬁmeggg’FY‘@g&ﬁdsmﬁ Wa“ﬂ)“‘téﬁﬁﬁﬂ igmsRtion) e i n
inflampti gm rzedaeaﬁatamicat@vérﬁmrwyerandxsgij Ndﬂ ﬂu&aats'bznusj gL ors that
in turn acti vate hagoc t|c Ieukoc tes, ct I vat %fy% goc?/t i c | eukocytes

are i nduced®%20298%hr Q@V Fymor g uENitE: &<t er ned
homing .  (ROERuPFS), m\stah&ha p@h&@aﬂn@matatcatﬁihomad PitifEo Ghécred iR hrAdd ot

endot helial cells., Inflammtory, responses can be reduced or elimnated by
treat ment weal fripls Raembret/d s Wk, 5‘5&1929 d Iomuppterdimphasis fumeron. . For
exanpl e, pPaLyyReot1)81eHar ati ons of antibodi es against CTLA-4 bl ock
activation of activated T-cells, thereby preventing these_ cells from

rel easilfig * mol ecul esiheup-itia pessiblede consider wsingAntif, ﬁﬁ?@‘a@@l types b.

- Aut 0i Mune chliRRASE Withviribub SEf profeind & 4r@é tb Bevideivabiihdtich BRotctdRRE €SSi on i's

desirable is’in 30 treatnent of autoi nmune di seases such as

i nsul i n- degHisisa rgmeaﬁémmmwswgamtkqsgs%fprgm fordisgasedyeptmentyp

syndr one, qﬁﬁ& [ Eﬁ@mﬁq henmat osus.
- I'n these di seasek E‘%dﬁslé%“f%ps a ce ri#iar an@?ﬂoli%egﬁaél/éhmne
response agmwlmtdepomsmthﬂbmmﬁmwregwnseslaeadstnglﬁmdctesblemcleayrﬂlesé t hat
antige and p abnconsequences. Activated
T-cel | srioare 1e f%e@@%fs?%éhéxrf& ot QQBW% 21253 / USOQf 23356 mmjor role in
" many aut oi nmune di s&ﬁweﬁnmmm&eesemmrgﬂamchhﬂgﬁfmﬁme di seases
are treat eq L AFafiirg} Gid RBnR ha¥NF BF HREOAPEHIHS. ARRTY, Smifody1e | nvention

t hat
responses to various hormones may be induced by the use of anti-CTLA-4 antibody.

Neutralizing antibody responses to reproductive hormones may be used for conn'aceptiort.
25 Neutralizing antibody response to hormones and other soluble factors that are required for
the growth of particular tumors may also be considered as possible vaccination targets.
~Analogous methods as described above for the use of anti-CTLA-4
antibody can be used for induction of therapeutic autoimmune responses to treat patients
having an inappropriate accumulation of other self-antigens, such as amyloid deposits,
30 including AP in Alzheimer’s disease, cytokines such as TNFo, and IgE.
2. Inactivating Immune Responses
‘Disorders caused by immune responses are called hypersensitivity

“di€seasé. Diseases caused by failure of self-tolerance and subsequent immune responses
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inhibits activation of T cells. Optionally, the autoantigen, or a fragnent
t hereof, against which the autoi mmune disease is targeted can be

adm ni st er edwcséiamasy before, 5 concurrently w th, or shortirwsaisss t he

| mmunosuppressive agent. In this manner, tolerance can be induced to the

aut oanti gen under cover, of the suppressive treatngnt, er eby .obvi ati ng
e need"f orsERER P eolhity SRR Br SRl suguamany ncatesy Hpasembioa - o
90/ 15152 (19fiékhses Gan ﬁﬁeﬁﬂt\ﬁfnﬁw&oﬂdﬂﬂkdBi&e&ﬁ?ergsﬁ&séagﬁhﬁﬁﬁﬁgﬁ'ﬁxﬁigﬁﬂ, t he

t herapeutic agents, of the present invention is in nodulating the imune
response i nvFREJUCEPbeY aft versus host" disease (GVHD). GVHD is a

potentially fatal di saageughRatubieamibodieddHAmhiTHDALORHVE Blch¥hdwiiet ent cell's
are transferred to an all ogeneic recigi ent. In this situation, the donor's

i munoconet fepmote ghe expansion apd acizationiof £ gells (1.e, Whrse CELAM funtion @gsues of the
S O Pl o) i ke il Soch NG b ALARL Sl BRLASE! | OV

during the cou C / sease presents y Severe
pr obl em whenfunstion); incrdasing the ivaletnyiofi thesersams pitibodiesiproducestha oppositdeffeet mar r ow

ae bl 1 e, lcgasd O SN s gt Al AR S e 1 0757

the present inmwmatdsponse)(ecelse dKnmmnichmdodltisanc 199627, iBxp. Jaéd. tRR)DS33-24BNCYt es,

t hereby jhhibiting their.. bili. to. e Jarget cells jn the host. d.
Tr ans p%/ain(? F%rg%tpgﬂ’r? p%?é 8 'rgtg’c?gnrﬁ %&é‘rsg e‘f‘#\%f 86% Erfug %géir‘%?? 4Bl e

i nprovenent thetatdets of phthogenicaytonhietive Aragils; te tirgetantigpnavhidhds spesifio saplttesd | NQ.
tissues and Qr such -a | i dne liver,_ heart | .ung,.. pancreas and
bone narrow.P?%ﬁﬁ%ﬁ@“?ﬁ@“g?‘ﬁﬁ%ﬁfﬂ&%ﬁ?%?%@’F?Bétﬁ’%%ngrﬁef‘?V‘Pﬂ‘eﬂ‘ ack of 25
sat i sf act or ypohwalehtfofrdof antidCTLiAg antibotyle- t ol erance in the recipient to the

transplanted allograft or org When al |l ogeneie cells or organs are
transpl anted into a host (?’.e.i’r‘hﬂ’éma%nor and donee are different

i ndividup fromthe shiflamatei eprksents/if ddfsiudnbPoN AP daatoniwith | kel y to

mount an inmune response..to forejgn_antigen n the transpl ant
(host - ver sug2cojpuls (‘f?gl}é‘&%‘}m@ &P a§°8’9§f@i§%ﬂ%§“@¥“&%ﬂ°ﬁﬁ?&@ant ed

tissue. CDB fiéiocstes. GhflamfistionSs idiofin!inBRRAGMNE & ot aBaifkt b viriPdifietiolls L Ne
rejection of transplant tissues. The therapeutic "agents of the present
i nventi on arti cAbsqhayundasinable consequenges Wéﬁﬁ"&‘?‘éﬁ"’éﬂ@%’m $ehas nduced i mmune

responses i Nuhfiyleack, BRIARIRY podf MAGEhémE-1SitehsioR! As ’ﬁd}ﬁ{% lpating in
t he destructihlck)lﬁ of thg trang}p;. ant ed tissJe ormglrgg%ﬁ?vg{gg a. k’8?‘5)14424

PCTf [ TS 2 3mpertangmofigatarydele fininflapamation; selgasinginterfernp nand colonysstimulatiog CTLA- 4

:O n 2 sampl © s Y it et philioyRl 1M ERSS. T BARAch BhaglEyil ik frds
are induced to express a number of specific cells surface molecules termed homing .
receptors, which serve to attach the phagocytes to target endothelial cells. Inflammatory
responses can be reduced or eliminated by treatment with the therapeutic agents of the

25  present invention. For examplé, 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 autoimnmme 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
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human CTLA-4 antigen in a sanple, or neasuring the amount of human CTLA-4
antigen, conprising contacting the sanple, and a control sanple, with a
human nmond¥P8HM245  anti body, or an antjgen bindi ng por PCHNSUREISEof , whi chr
specifically. binds to human CTLA-4, under conditions that allow for

formati on of, a canpl ex between the antjbo r rti { hereof and human
CTLA- 4. THBEPTOWFIRTY gptoimmune dissases %’r‘t’ ﬁ%%x‘%fg‘fs&%' A CFMS a difference.
o (rjml ex fqn&sﬁéés% tb@tma?migmmgpheonmmﬁbagmgmihmlﬁm gatple is

i ndi cative the presence o ugan LA-4 antjgen in the sanple. 10 C Kits
Al 'so wi t hiighibjtgactivaiien ofT eelly éﬁv&%&%%@%&@&&#ﬁ%?‘ﬁ%ﬁ@m

conposi t i Os?ﬁicl( ﬁxegutokmﬁaéui&awem@team b slinfisteftd RRcHIABEfORPdI €5,

mul ti specitic an bi specific nolecul es) of the invention and instructions
for useS Tenmcwrrently ayiths ensherdly afterdhe immengsuppressiveAgants Iy this TBMMET: r eagent, or

one or mor g, addl Bin%?d%m%@aﬁ&amg@n%d&fww%fﬁé sigisir\‘té&% Qéatkagntd- . @ human

anti body having a conplenentary activity which bin 0O an_ epitope in
CTLA- 4 ant thgeehy dbwiatingdhe reed for continhied immunasrparession- H6a\A)g:» Gabbaldiey@i.cal | v

i ncl ude . @P& Malel ing the intended use of the contents of the kit.
The term Iag}be jllsnlcs?gg%gs'any witing, or recorded material supplied on or
with the kit, or which oeher vwssaft ¥exsusHastiRisease he kit. 20 EXAMPLES Exanple
1. Gengration of Cm, ' ' ' afMhEaliget i ng vector.
The pl zém d pl CEnmu co#?%&ﬁ%ggoﬁ%ggﬂ? %%ie%tgg&rrlgﬁ?gsg? theﬁd%urlglﬁltne lg heavy
chai n | ocumedsiptingtheignrhine response inyolved itt “graftventus hostedisqase(GVEHPRI b/ C genoni c
25 | anbda .| ibral. ta.al . .2 . | enoni ¢

f ragnent &Sﬁﬁﬁcﬂogeﬁé#}ﬁ(%@)&%ﬁge ‘kﬁg ﬁ“%%ﬁn%@‘ég%&c &Bﬁ_‘gﬂn&eiagg{n‘i% (ljlgpl CEM 9H
(Marsh et afetiansfernel t3 3n allopereicl®bipied8 I thisT$imationa the doher! simemwgocempetent ncl uded
in pl CEnu exiend downstream of . 11 8. ' 3 t he mu
intronic eﬁﬁgr‘ﬂ?gra,ga&(}“f"ﬁé Bfecg’l%"tqg ﬁgs%g%@t%%bﬁfwgaéﬁ qhi%’ n%I)wnst ream

of t he 1fasfefueanargeniandmay badestrofedidadngithe gaumes; of SVHID W Ehrediseasaprbsents t he nu

switch repeat region has en del.et ed a | cold , . targeting
vector was %Sﬁ?gﬁl%cﬁeﬁﬂe B’%’g Y %mmé’g%g%?‘gﬁi’éﬁgwhﬁeg’ ﬁ%ﬂ asl—'lfllIP'g‘T 31/Sm9
fragment watanewaiaGsplantation) tuk leksevare GVHIDhisalse dbeenxeportdd imibthey c@seslas 65 WO
01114424 PCT/.USQQ..23356, . ﬂhgei‘t}%dlﬁﬁl sari pt t&;Str ?ﬁﬁg re%eh? Jolla, CA).
This pl CEmYelly Bghding heartang yxerHapmigog, ﬁ?‘}?&”ﬁﬂ saigflgg ocat €d approxi mately 1
kb 5' of Chpventich dréiese®rwinhibit activatiarpdfadnorilévkbeytésthlereby ibhibitingahdit i ng pl asm d
was digested with Smal/Sagl_ &ﬁg‘ the approximately 4 kb Smal / Xbai fragnent
from pl28Emabiligste A6 MEPt PSR B9 °%a | site in Cul 3' to the Xbal

d. Transplant Rejection-

Over recent years there has been a considerable improvement in the efficiency of
surgical techniques for transplanting tissues and organs such as skin, 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 ir_e__ﬁieft_;l 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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5 site located just downstream of the [ast Cru exon, was inserted. The
resulting plasmd, pTARL, was linearized at the Smal site, and a neo
expressi on YHEMAH424 | nserted. This cassette consists of PCHESNEIsgene under
the transcriptional control of the nouse phosphoglycerate ki nase (pgk)

t Xbal / Tagl f . Adra et al -74 d
Contai ning the pak polPHTEALAEH g elmrios el G TLAARAs BB, o 10
al .. (1990) Biocheni cghe inedibh BftheGrord@R mbldls fof Bétectia: Q&ﬁ?&s@c‘é’%ﬁ obt al ned

fromthe plasmd KJl(descrl bed .by Tybul ewi cz et al Cel.l

1153- 1163)  {HSMRRKFHLéN? 2qtigen acamRlesrrmeasuriag the.aouwipf égmah mnttswa.
fragment andg B&Qachﬂgﬁesﬁmﬂaﬁﬂ%mx%? ﬁﬁﬂaﬁ%&&xﬂ?&ocfoﬁil to generate
pGEM 7 (KJl) he Reo cassette was excised frompGEM 7 (KT1) by EcoRl /Sal

di gesti o’ bintihedyeprascntizen bindimg nortion therof, which sperifisaily bisds to hyman he pI asmd

pTARL, in t 0 rggﬁg twes i

resulting pl asm% &&Pﬁ&ﬁlggﬁﬁz%gﬂ rfﬁg;[‘?mﬁf an f;gg? pes s??rt&%eg Vi rus
tlhym di Be kupmmu?fméhm@m ﬂihsé'qmeﬁbltdda&bmphxiscthenshm&rm' nt o:‘ ES
cl ones beari ho 0Q r-et a
(1988) Natur‘:gﬂ%e}%a“ 48" g%%’n{p?% g@é&@ﬁeﬁﬁﬁgtgﬁgﬁﬁ é(;g g sequences
of the tk QMpMamﬂeammwshmemfhmmW-@ aptigenid the sanyle.pol yadenyl ation
site, as described by Tybulewicz et al.. (1991) Cell 65: 1153-1163. The
resul ti nﬁ%CIVD targ etlf_{cgfﬁvect or contains a total of approximately 5.3 kb of

honol ogy to t he héavy ain locus and is designed to generate a nmutant nu
gene into which has bbemlmsoenedfhﬂim@ﬁmusﬁmm&gmce in the unique

St site of cdiBali 14 HnonSieinee WBoddll AGHeN B S0 B8R | 200 Wit

Pvul , whi ch i) sequences, prior roporation into
ES cells. Geblq:ewﬁcmoleamldsmﬁﬁtbwmwfandmgwenk fEﬁlsceﬂ‘hskltmﬁxrﬂES cells

McMah 8

i tott oal 11y SoRei EasPiihofiond soagint 68 le rfiere S emat GltooliBt G4 °C "

cégﬂ:rl beblSS(()R;bmh?m(erg, , afnman aftibe@yhaving a'lgemle?remmﬁmmmblﬁdﬁmmm c St em

s: a Lact. c son ress,

71-112). Theeﬁ“P?me‘ng’@ﬁf? &é‘#’%&%??’ﬁ&‘ 3@ %8%’8?&%%% o AB 1

KISI | s béSBheazlzgﬂzhmAfG mogahemtdn&ﬁﬂﬁdasf%lecailt?ﬂoﬂheﬂdﬂalsmﬁtegﬁlaHleemdloa%olany 81931)
ture ectropor ce e ted, into i shes

at a densi tyWB?“Sﬂfz‘%‘sz’“% . ?Pgi‘egﬁn °N"f"€?h%’ dﬂ’r‘a%h"mg F%@Pmm

m crograrns/fkkef active corrponent) and FIAU (5 x 10-7 M were added to the
medi um 66 Wc) 01/14424 PCT/ Q8OO 23356 and drug-resistant clones were

al | oned devel op over 8-9 days e picked, trypsinized, divided
into two&gortlons and further expmuﬂﬁf of the cells derived from

each cl one mmﬂhnncémmgm tepaédmicehal f anal yzed for honol ogous
reconb’l nati on between ve %&oﬁj‘ﬂfjabﬁﬁ?&t e%egue ces

The plasmid pICEmu contains an EcoRI/Xhol fragment of the murine Ig
. heavy chain locus, spanning the mu gene, that was obtained from a Balb/C genomic
25  lambda phage library (Marcu et al.. Cell 22: 187, 1980). This genomic fragment was
subcloned into the Xhol/EcoRI sites of the plasmid pICEMI9H (Marsh ef al.; Gene 32,
481-485, 1984). The heavy chain sequences included in pICEmu extend downstream of
the EcoRI site located just 3° of the mu intronic enhancer, to the Xhol site located
approximately 1 kb downstream of the last transmembrane exon of the mu gene;

30 however, much of the mu switch repeat region has been deleted by passage in E. coli.
The targeting vector was constructed as follows (see Fignre 1). A 1.3kb
HindIll/Smal fragment was €xcised from pICEmu and subcloned into HindII/Smal
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5 DNA anal ysis was carried out by Southern bl ot hybridization. DNA was

I solated fromthe clones as described Laird et al.. (Laird, P. W et at..,
(1991) NucPR U444 s Res. 19 4293).. |sol ated genom c HSUAUSARR338E gest ed
with Spel and probed with a 915 bp Sacl fragnent, probe A (Figure 1),

whi ch hyb nt dth

v toh  ogtiprrstRestp S, TR0 A).Fhis PG R SARBR SR | 0 Ly po
I ocu?‘r{) anSH&dﬂ!&a@#@eﬁgJ&a@r&ﬂm&amﬁ 5f of0mal mxhdSm&I&:tMUcﬁtlad Wéthin Gpeuto! ogousl y
reconbi ne t.he D.tar n e eg ex ESSI cassette

cont ai ns aTﬁ%’@F“lE‘i'ﬁ%lj‘m‘@f”aig@ %éﬂﬁ’*&t&?ﬁﬁﬂ% e dks screened by
Sout her n bEghl/XBdl Fagmest, frot HICERIREhdilETrom the Stha3RRe in QRARD37 B ieQtal Ve Of

honol ogous reconbj nati on at t? mu_| ocus. These 3 cl ones were further

di gest edl whitejogatrd just Agyrastrepsy of thegast S&mueamwe&mﬂeﬂs%rwmwwai t he

vect or Intsﬁmi%h&emzemqﬁésmmhe ahbﬁnéﬂle)@?é@ﬁonmﬁ‘&te%'aﬂédj"ﬂ&d Wi th
probe A, Southern blots of wild type DNA d igested with Bgll, M, or EcoRl

produce f r s3paiigcansists afithemeogene m@nﬂhggmymmﬁonﬂ@mtom@mousmer eas the

presence o q,]g%s [ gﬁ&p B 6.6, and
14. 3 kb, ghosgct I've ?H@%’gm t ve Q%‘g%te%t % @Esﬁgge? di gest
showed t he6@~>6§e'@l) il @g@mngbﬁ Bek P@Yﬂﬂelﬁém SQ@(PWBHHMHIH ﬁammgmm s
di agnogpi c pf t Gener ati on
of m cébbegir) ﬁba(?)%&rlrlug@ét eﬁmcng@m ?ﬁrs E&e&, ar et %ﬂ@%%ﬁones ,
desi gnat edphmﬁd@lﬂlmrﬂ)m by imﬂmsz erabr €199 nGelkah: aihiB- lﬁ%ﬁcmdvlmht 0 :
C57B1J6J b QEE ]}%EQF I 1987) in
Terat ocarc P%o%rengs%g&% v%?rt‘)’?&%% em lﬁﬂ ﬁéméﬁacgl cafon%lﬁl}o(()ac h. (E J.
25. 1 Rober lEsaiHIHmdﬂIl)dlzostedrpﬂiBM-FZf@D tosgeperpte pGEM-7¥KJ1). [The net caskettd wat ocyst s
were transfer tﬂg(l rat e
chinmeric m ’gé‘{ erggrf)’r e‘gé &(I g’tb%rlij(c? 8?%8?& &%Bﬁq’%ggéqe@gﬁ@#ﬁgl%h ?dnlgt% put ES
cells afd Smal é)tesiftﬁelpdatnd:mm Tinthe opyiositd omﬂntaﬁ&nofeﬂlb gemomi¢ Cmiaut i on to t he
chi mera can_be vi i 1 of out| . col orati-on,
derived fr SHFIFS™ %('Em% *’%"F‘g”tqﬁ%&': W&rT‘BéE‘%'EL S‘Q%Q‘F‘ﬁﬁ’h&‘ Cl ones 30
272 and 40&1ypndlde|mabe(6tkb wmwmmmagdlwhfmmn(ent of ES choniepbeacingit age of
agouti  pi at i on ut cI uced g chi ner as.
These chi n@?‘&g OB 8‘?’ %@é@% j Qﬁgg)ég"gﬂfﬁggfﬂgr}% ng were -
gener at ed ’IThrsd:assata comsist of gecd&ngmqﬂmeas&m& game(bi'ackéted Byothe edousepk
Screenl ene .wa ar, bl ot
anal yS| ﬂﬂ{l g#?ﬁﬂm SHCE S?ed@;y&é@?%? égly?&%sg%q%ﬂfm .
PCT/ USOCO 2335@116Ge3‘herebﬂdngﬁhmatafgaﬁn@onyeommm‘aﬁﬁlo rdxidgtely A3kboxi mat el y
50% of the ?ﬁoutl of f r| n (g. 9 br| i zing Bgl band of 7.7 kb in
addi tion t &fHerRoley 1 th B‘P“sa'i IS adf‘l“ﬂﬁ“ﬁ“é%‘f’?ﬂt‘? ne
transni ssi avhidhfhaé banﬁl&egmmomupxg&m casdewd msnmﬁquetsmmsmﬂse ¥t OF
functi onal elxgna : Vaéehggve%{orwasﬂr?eggzedwﬂhm which cuts within plasmid
25  sequences, prior to electroporation into ES cells.
' Generation and analysis of targeted ES cells.
AB-1 ES cells (McMahon, A. P. and Bradley, A., (1990) Cell 62: 1073-
1085) were grown on mitotically inactive SNL76/7 cell feeder layers (ibid.) essentially as
described (Robertson, E. J. (1987) in Teratocarcinomas and Embryonic Stem Cells: a
30 Practical Approach (E. J. Robertson, ed.) Oxford: IRL Press, p. 71-112). The linearized
CMD targeting vector was electroporated into AB-1 cells by the methods described Hasty
et al.. (Hasty, P. R. et al.. (1991) Nature 350: 243-246). Electroporated cells were plated
into 100 mm dishes at a density of 1-2 x 106 cells/dish. After 24 hours, G418 (ZOQ
micrograms/ml of active component) and FIAU (5 x 10-7 M) were added to the medium,
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5 To determ ne whether the insertion of the neo cassette into Crl has
I nactivated the I g heavy chain gene, a clone 264 chinera was bred with a
nmouse homo¥Wd442dor the JHD nmut ation, which inactivat e®Chgsamz3shai n
expression as a result of deletion of the JH gene segnents (Chen et aL,

(21993) Irmmunol,., 5: 647-656). Fo oyti. of fsprd re gener.ated. Serum
was obt ai nec™fADETERIEtaT cﬁ»r#%?rg gli‘fw"gﬂ‘égeéﬁ]@" 8?“%’1‘{1}83'%{1?? Py ed by
ELI SA for t heypsinfzee tddallintouwo PertibiMnd RitthepExpahdedS BIf oPhhk Séllsidedvedier €
conpletely lacking |gM (Table 1). Gepotyping of the four aninmals by

Sout hern ~ bl Bem gaeRyclele wegs; thenfrozen gnd the,pther, ﬁ%ﬁlﬁd%hﬂﬁ?@gﬂﬁgestion and

hybri di.zat i oRcYhBiRatidh Beéh vecfor Sid tergdDsequaiids LY Stul digestion and
hybri di zation with a 475 bp EcoRl/ Stgul e?ragpnent (ibid.) denpnstrated that

the ani mef s which fai PNAnalysis aas caded gut byReushesn blathybridigationi DNA wapne
allele of t ﬁ*@él QCdbSeribad Lhi Qﬁ.—pﬁ' 70 her allele
t he Crul rmhi?(z’iltgtlsgﬁ?‘m ce&ﬁgt er ozygo&?ﬁfe(;traﬂﬁkq J F)Wr:n@ﬁdzg'i’irqjgr?wl %‘g gy wild
type | evel s 4didsRasuif :14393). Tiolated peénomic BNAowax digested withSpelland Grobed with at | on
I nactivates E@r ' el . I crograng/m) | H
chain eno e P%WW@ %‘%M%%@W@ﬁﬁﬁ‘% 174
+/ JHD 129x BLak inttbhi emhancer ahiDthe GnuG®itcl Hgiod HProbd Aliletect a 919ckbeS8pebfragaeantim | gM
det ect ed, by A l ce rrying,. t.he and, 20 JHD ut ati ons
(o aro)®” B e b5, ol daehihes s vl fiia PR B oph S IR 011 OO0,
type (129Sv honidlogshély drémbinedowitl the €MD tangttiigvectdr (thé heotkxpriessionitassaite e
honozygous for.the, J ' H . le 2. eration of HCol2
(ranegantc nicteitepooRt el Griat Bate g ik bkesiarht s sczeens Bt i pid
t ransgene wasnalyeiny ditplayedtheT@ kb Spe I band indicatine ofidmiologoisyecdmbifiatiop k@Be ( Tay! or
etal.., 1994 nt . ., 6: 579-591 n he 25 ' t of 6. The
Dl s 4 px chndabus: oHREFR { sk we et Aisptesith b Fregmes ath Bttt and BT
ECT / 11S0§s1 2 83t'65;6n'fy/hint theettbr imieprdic\hamblogduetyfitita givand geine.O Wﬂkhz ' E%Hiﬁ%ieh e gernline
uman VHI -1 - 14 ene tqqgether wt ppr oxi. ma : of 5
fl anki ng, ant pqgﬁe %fsg‘?g‘emf'ﬁ REwHA %ﬁ@%ﬁﬁ%?%%%ﬁiﬂ&d into the
pl asm d vect grodReRégmédty STT8TA7.3, A AD.S R, redpbotively, URGH: MePréstmeeRfasni d
p343. 7. 16. AISHT) kty—Bar nHJi-Hi ndl | T DNA fraigment B i -
targeted mu allele is indicated by fragments of 7.7, 6.6, and 14.3 kb, respectively. All3
positive clones detected by the Spel digest sho{ved 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 C57BL/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/6] 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 Southem blot analysis of Bgll digested DNA from tail biopsies (as
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5 conprising the germine human VH5-5 | (DP-73) gene together with
approximately 5 kb of 5 flanking and 1 kb of 3' flanking genom’c
sequence, ¥28VM¥¥hed into the pBR322 based plasnid cl oRCRFSWES6r pGP 1 f-
(Tayl or et at. 1992, Nucleic Acids Res. 20: 6287- 62995), to generate the
plasm d p251f A new cl onipg, v or_derived from GPIf GPlk . (Seq. ID #1),
was di gestéﬁf%@ﬁbﬂfd‘mﬁlﬁ&ﬁéﬂﬂpﬂé@eﬁm@x@a 'g RIEHH 10 DNA .

fragment, d%&dtahﬁ'bﬁﬁﬂih BR b B¥Y. Mitin 44 ﬁa%lﬂemeypseﬂﬁt&er Wi th
appr oxi mat e 5% 4 kb 5" flan |ng and 5 kb of 3' flanking 'genom c sequence.

The result gbpiemmtuun@ugmmqmmmme @eéqrmu@amﬂ/s all and

ligated wwth the 7 Kk feda eﬁ Jafe.l €SUl ting
pl asm d, pVx4, was dfgested w o ~5- kb
Xhol / Sa$| insert of m&nnmmhethercth@mmoﬁbemmﬁmemulw VH1- 18 gene

V6, e ERER SR (s An Rl Ratt S ond 154 chBA s by il | o 071 €€

coi nj ect edhemézygedsifer thedHD mMOpmhléh mdctﬁ@tekheambhaiﬁ expesssionfhs pid@ft at a 1: 1
nmol ar rati O to t ronucl ei gne Al 2]) F2
enbryos as® "(ﬂ”flﬂgg‘eg@gﬁﬂes ﬁmgf's hme“?B fgﬁ@%ﬁﬁ‘&pyg WWE‘P\DE?]MU ng the
Mouse Enbr ygoutidfisprivgg vedre gsnetdtedy Sbruni’was obthindddiom these biivals £akechgSpf 1 ng Har bor
Laboratory Pres Pl ai,nvi Three i ndepen lin ansgenic
o oufln! monthmd s by LS A Hestes TR REIS . oo BE ety A om i ce
(H012) 14831 Lol 2 AORD e ( Lo oA apa s Fagh ol othe. Lot St ine

a 0 e ee_lines were
t hen bred%ﬁl W%sezbi‘g%§??§%°ésﬁg%&%ﬁﬁﬂﬁe§? gwaﬂgﬁ“? PRbS i e |,
Ehe J;(D WtﬁgﬁM),?ﬁdQJ@Bﬁﬂ gfngtighandEﬁQﬂlzamtﬂa4 E&Mﬁﬁ)rl]iagilii&ﬂ the
KCoS) 9272 tran Fis e 1996, Natur ot echno
845-851) . (id- ) dewapatiated that the e %ﬁ%@m%ﬁ@p‘ﬁ%w chal n
tr ansggses ohaalglmmk ahqmwﬁussmémmdmaiﬁmmeathafamtam eﬁfdpaenousl G
nmouse heavy an i ci. n o uman
Kappa And- DTPHAQR: E{%‘Ei‘eﬁf"%ﬂ ﬁﬁ?ﬂﬁ%wﬂﬁwg@a‘?wl sapelgen A DNA
segnent en%@de'&ta@eﬁbﬁdh@fétﬁtﬂie&lrﬁhl%ﬁtﬁﬁd:ﬁhﬁ&vmﬁ&Sﬂ'tﬁéﬁnh*gﬁne human' CTLA
and the nutne CD3zeta genes was construct ed by PCR arrpl |f|cat|on of 69 WO

01/ 14424 RC
ol i gonucl goti des.
sequences: ‘ A Ia¥eTalR L. 1 SISO
si gnal pe t etzextracel Nul ar don:mouzof huna
of the prdsunmed tragsnenbrandg sequencg9et human [CTLA-4) gg@DI | . nurijne 5
CD3zeta friomam no gcl d 52 1d the capegy ter m nps - ( VeicbBaDET a - | (1988)

Sci ence 45 174 +IHD
120xBL6F1 153 H+
JHD <0.002 JTHD/THD

Table 1. Level of serum IgM, detected by ELISA, for mice carrying both the CMD and

20  JHD mutations (CMD/JHD), for mice heterozygous for the JHD mutation (+/JHD), for
wild type (129Sv x CS7BL/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. Immunol., 6: 579-591) and the 25 kb insert of pVx6. The
plasmid pVx6 was constructed as described below.
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239:1018-1021). The anplified PCR product was cloned into a plasm d vector
and the DNA sequence was determ ned. The cloned insert was then subcl oned
i Ato the vewoom/144UBABE (which contains a gene encodi ng fecTusseaisei n
resi stance (Mbrganstem JP and Land, H Nucl. Acids Res. 18: 3587-96

(1990)) to create pBABE-hu #@Fﬁfﬂ% #% BABE- huCTLA- 4/ Z ,\Was
transfected.into the ?‘5[4’%@ f gﬁnleﬁe?onwgg,gthgm%%ewof
puronyci n r eVH$118{DP<d) héne tepetherswitieappratimatélp 35 kb oF 5Sflanking, @-50uldFar ed with

the nurine el | hybridoma BW»147 (ATCC #TIB-47). After 2 days of
co-cul ture tﬁ enéﬂﬁé?%‘ﬁ?“mﬁ’?k’éﬁm? tb@?’%m?‘& SR PEurgas ed for

resistance tRadidé® WSt en?urb@megsmmﬂm.ﬂmmmmMmmﬂbngﬁﬁH@' oned
by limting diIutig%Ba'{l% tested for surface 15 exEres.sion of huran CTLA-4

by FACS. A crompgisingthegermling mmgn VES S| (BP3) gapsdage appraximately S&b
surface was hG I ’ﬁzﬂﬁd}% ' ' otein
conprising the extra 2(‘allﬁlqu arfgdomai %g%@ﬁgé@%&%%ﬁ%\%a@%ﬁg%% from R&D
Syst ems ( Cat basgdplasnaid cloging vearpGRE E(Taylorer al. 2199 Mkleic AvidsjResn20:6287-pr epar ed
by proteol yt} I - 4 _fusi ' t 0, a
of of ease c egsfv%%é@%f:?%% ﬁ%@%@d é?%i?rﬁeﬁ%%%fﬁgfﬁrﬁ%ﬂa RGPk
extracel | ul atSed.dPei1) wagdigested withoEcoRY/BasHI, 6 & hO EaE¢oRV/BamHI a ratio
of 50:1 i L 0. Xa. t A-4 fragnent was
I sol at ed?@y %ﬁs%%@é%ﬁ#gtﬂeﬁf% € ng'? g;ﬁéq"%ﬁggl\igmoﬁ%mﬁ‘r actions
were tested édpproximaelydddeofise lafkigimé 6 khof ETidukingdienemic sequendsy THOS- PAGE and
ool 1's 1 anst BEROE BPEHER Fotog s Diastihlh BBH SR fraieren oo
Posi tiTve L r ?puriﬁedﬁamémst alposértof pasif, dhafqmﬁﬂgﬁwnﬁd,%4b:ésfﬁcgreit;d;ﬁimns 2te_ni c
mce Two di r.ent .strains.o re use erate -4 reactive
30 nonocl ona ?}rﬁ'ﬁ& BB%?@%f&%?%é%hsﬁeﬁﬁfwgyﬁﬂfg 4%@59Yﬁ%°f++;
(K0o8) 0272+ gﬁg%ﬁ RSk b o © ToTeexape o0 G ons o

: ese str.ai, e ormz.g or disruptions o
the endogen ﬁg‘i?/ 68?1’3? R éf‘ﬁg‘ § ‘géj@flﬁnfmm. . Both
i Vi dual aneamL s et her 10 e L L LT e e dous. Or
i ndi vidual aninmals eithe ., hem zygous or
hormozygous f UP“‘?#E gquegiﬁffgm@é%_gﬂﬁt & DBM20F2 embryos s ﬂF@{lbﬁdrPYtWh gftn  heavy
chai n-t ransgﬁﬂﬂo%&f‘éial..,’%ﬁp \ &W@kﬂ%ﬁﬁ?&ﬁﬁdﬁu&%ﬂ%&iﬁbﬂ the
HCo7 or _the, HCol2 transgene. CVMD nut ation_is described above 'in

ﬁ'gﬁqb

Exanpl e 30 TH4, G Spring HasbosLabqrptory Press, Flainyipw NY)s Thres indepsadent Hingsofnpl e 2.
The TRD nut a&&ﬁ%enﬁc%@co’ixp%m@%queﬂe@sgﬁom BMBY x4 and Fic2Sete &68)sRE frofah €
(KCo5)9272 (Fishwild et al.. 1996, Nature

mice that developed from the injected embryos. These lines are designated .

(HCo012)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 mmtation

25  (Chenet al.. 1993, EMBO J. 12: 811-820), and the (KC05)9272 transgene (Fishwild ez
' 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 I3G Kappa Anti-Human CTLA-4 Monoclonal
30 Antibodies .
Cell based antigen
A DNA segment encoding a fusion protein comprising sequences from the
huraw CTLA4 and the murine CD3zeta genes was constructed by PCR amplification of
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Bi ot echnol ogy 14: 845-851) and (HCo7)11952 mice, are described in U S
Patent No. 5,770,429 (Lonberg & Kay, 6/23/98). Inmmunization Transgenic
mce were VRIM4M4y i munized i.p. with 1 - 3 x 10~ cel [PETUSOMRSS6 10 or
with 10 - 50 ug soluble fusion protein in adjuvant (either conplete

Freund's or Ribj). ni z 1 ce . subse nt | y000Ss very 2 to 4
weeks i.p. °WR‘§HL%'-°S {?ggﬂird‘?&gb@%g sﬁﬁ%ﬁgﬂgﬂ?ﬁ?&s‘ﬁvﬁ%&"ﬁé‘%ﬂ onpr otocol for
2 to 5hrmn§ﬂafein dahiaalrs thefolluwingl Bequantivesed) nunmmrH ermm&mmgi atmino&aidﬁla-ys -3 and
-2 With approxi nate 106 cell. or with 10 - 20 SO e adnigen

Fuet on o olFomring fas Sepalpeptios e el lvcioma ot npp ST ACS enlthg 0" L
al so 15 re&ﬁﬁég df thie preaim & @inBBmbraive seqienS@df hufhan TT 2end i, Mvfihe NS
resulting In LA-4 reactive 149G keasppa nonocl gnal antj bodi es were obt ai ned

from ni e CHAate fram agynoacid;’? tathe carboxy tepmippp(Weissmpn st.6f - {19881 8qienge ng cel | s
only, sol uble 16{H-16A%. P dnplHed PCR phodubiwiiiclmbd MBsa plhshitl Qusst ¥ ol ubl e

antigen given 1.v. prior to fusion. Fusions 20 Spleen cells were fused to

nouse nyel DN seqndnge was deterpinests Thewgjened imsert waa theg sulieloned o the veatprn/ 0- Ag14,
ATCC CRL 1 @%ﬁgg %ﬁ&mn‘; Worg , I bodi es,
A Labor at o?@%gﬁlﬁh asigérn?ng Ha gﬁﬁ%ﬁ%ﬁaﬁ?&%r ess,a;laécgJ S%ri ng

Har bor NewLatsk, K; NucbAgids Rest 18 B387-9603990)Mo seeat BCHAHMED3Z. Hybri donas:
A New B nensi ' e} ' ém%%é'g :}@&%&& .G 25
Hertze:iu)ger gﬁéggﬁ“eﬁ%ﬁ’g’g%%ﬂ n Pro Ehé?{r% %Err?l ﬁ’lnﬁ’e ',z’aalggaSel ected .
Met hods | npodlef purbmaycih mesistent cally werscelepted; HBleise cally wers dogpultured withghe 372,
Freeman, San .Franci id Elg Sa ¢ Iﬁg;sy .

Mol ecul ar "“8‘%8%1@’3’?' I SS %léﬁm’%%ﬁgc\?zﬁ% écﬁ#&zpp. %é%%ﬂ?mﬁ&%'em c
Press, Ol adiceent BW514Tetlissverenemoved and selectéd foDivEiMan@te pBsmyci@PTh¢ Si gna
0-5003), BME (G.bco. 0 i ks | r 30 (lgen
1050- 023.15) ?@W%Mﬁ{%%’%ﬂ%%ﬁr %‘ﬁ@gﬁ @ﬂ%@%&gm (o
suppl erdnt exyaessiod &€ burhan CTRA by RAGSI U cloge ¢xpressiag highdexels ofiomemal ect i on.

Hvbri doma $ eni Ta identify.h i domas secreting human |1 gG kappa
ant i bodi esmﬂ%ﬁ%&s@%’e uarsl)éel %’Sorp) were coated overnight at 4C wth

100 ul /wel |l goat anSolublendwtigedl WO 01/ 14424 PCT/ US00/ 23356 Fcgamma
speci fic anti-body (Jackson esearch #109-006-098). at, 1,uglm in
PBS. Plates were wa %o&amlm%ﬁs&%?rﬁ pRoomtiar:] e%%é‘-eﬁul e t ai ni ng
1% BSA.  Fiof hymah CTIeA{4 veasipurchased frgwa RED SpstemafCan #3283 CTR00) vExdrabesliutar 1- 2
hour incubagtion, .Plates were shed d . then incu ar_one.hqur wth
100 ul Per Cyaiet Sapirt pas pepsrd B ey Heaths 6 CALRS fiffn plofin'S
phosphat as e Faétod R4 foteast cdéavagsits lodatedaftebiig CrtenAnGS dthe 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)++; (HC07)11952+/4+; .
(KCo05)9272+/++), and strain ((CMD)+; (JKD)++; (HCo12)15087+/++;
(KCo05)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 2 human kappa light chain transgene (KCoS5), with individual animals either
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#A-7164). Pl ates were washed three tines in PBS-Tween between each step. An
anal ogous assay was used to identify hybridomas that secrete human

antibodi es WxWtiH42¢ with human CTLA-4. This assay was i GemuseaBs3sexcept
that the ELI SA pldtes were coated wth reconbi nant CTLA-4 fusion protein

I nstead of goat antl- uman Fc amra an ody,_ 10 Chara rjzatiaon of
mpnocl onal AFPIZBEAYS &8 °m‘§é($‘§ﬁ 'E%“H%b&sao%ml"ﬁgf‘m?/\é&}g’ ELISA to

secrete hum&v&&&mlﬁmanémswlme Wwerehieidyg Sublof hdtno¥9E hs THMthQBSIHCEDT t Y

seven of these subclones were tested to et er mi ne |f t he secreted hunan

ant i bodi es 19 the HGp1& mapsgance The EYE? muytation isglescribryl abpye in Bgampleilp JlF es i nhi bi t
sol ubl e CTL | ﬁls]::,(lm% 7 Ipfiflat

det erm ned %@{%ﬁ@g?ﬁg&#gﬁgoﬁﬂ%ﬁ;@?ﬁ%ﬁg&l nh Plte?or}‘hg!gggm cr%’fll(?g?ls of each
super nat &nt etals IB%M% 12 &ln-&zomdmhmmmsbwaw a5 1986, Natwosrbi nant
CTLA-4 fusi > n m ned by

fl ow cyt orre[é)l}é} &"gﬁ) ure %%&Mﬂ%lk’%@%’?&go%%m% P%agl 1l ng to

cel | s expr essi70g28{Labberg8akay, 6£2B48hel fl uorescence (MCF) of LtknB7.1 cells
stained with reconbi iant hUﬁn CTLA-4 20 fusion protein was determned in

the presence of hybr rnatant. Hybridomas that secrete bl ocking
anti bodi es resulted ﬂ]nanlsgm&rmxbﬁemhhﬂuibmﬁwﬁedhp(@ahl#%ﬂf)&llsnPBBSm ngen,

San Die sed Siti, ve ntr nouse ocl naI nt| body
that bl g@i(s °€%‘E‘A\q§ |s?}a€1ﬁ§'wp ‘5’9(? ??W?ﬂnpgegvgﬁ?%‘f ¥ appear
tlo strolngl Yy Iinifuinte '%gﬂw&ug&ﬁgéégyﬂw%@dtemhmB%bksgﬁndnhlé\leAxho&ﬁg from
cl ones t e co i acore
AB, Uppsal a,® gﬁédéﬁﬁ“&%“'ﬁ&?@!ﬁ‘?m %ﬁ?%ﬁgﬁsr %°”193:¥§1?’1 @Ema{s&%?rbl nant
% LA;3 4 gthdﬁGébbdﬂ\abnfli}gggaﬁH-Z\m&aﬁmﬁn%b Iy T0Sichits, %MMMBgIéMI]Ebleg@ %EOO0 .
i ndi ng was asure in antl oncentrations

1, 2.5, and %@g@”ﬁﬁw o&qmgrﬁp @?‘#‘H’\ ci%E}F‘i/es wer e
fit to aysanedsied ﬂh&dﬁ@r&t&m@ﬂ%yw Slﬁc@hﬂﬁﬁﬁbﬁb%&ﬂt&g&@@lm[ﬁreﬁ&vacor e AB,
Uppsal a, Sweden) Anti bodi es were purified by protei nzeﬁ Sephar ose

chr omat ogr ag&G Kapne; weraciond agtibodicy weterobfained drogt raice HampaL ,{:y-pmgy of 72 3 WO

01714424 PCli6H plototef, mbiu&]ﬁﬁ £kag bﬂyks%mbie'\ﬁn n(yléﬁi)ceiﬁnﬁ;&ubado% I ODL. 3
4.1x1 1.0x10 4x10. 4B6, 12 5.1x1 1, 3x10 4x1 3-x1 1.9x1 2x10 Table 2.

Ki netics of tbllmdrbgselublﬁmws@r@wappartarﬁm@edu es to reconbi nant CTLA- 4
Fusions

20 -Spleen cells were fused to mouse myeloma cells (line P3 X63 AgR.6.53,
ATCC CRL 1580, or SP2/0-Ag14, 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 Fnmunology, 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 0-5003), 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 secreting human IgG kappa antibodies, ELISA
plates (Nunc MaxiSorp) were coated overnight at 4°C with 100 ul/well goat anti-human

!



I mobilized on a surface. Serial dilutions of 10 different human 1gG kappa
anti human CTLA-4 nonocl onal anti bodies (3A4, 9A5, 2E2, 2E7, 4B6, 4E1LO,
5C4, 5Gl, VOlyM4%hd 11Gl) 5 were added to nmicrotiter welPCI/USHEEE with
reconbi nant CTLA-4 fusion protein. After a 2 hour incubation, biotinylated

ant i body 1%5&&@5@9&@%&&4% swetdma&oms&amrebro%io@g)dmgﬁ,#@%%ﬂug/rri- The

sanpl es were i ncubated for m nut es, washed, and bou y detected

wi t h al kal PB8. Flatesgvrae washed anddlocked with 160 nlwalLRRS-Tween containing 1% BSAe shown
. Fi . ~ P j 4 t th
Iotn herI ﬁﬂirgn O‘ﬁ%%jtl P@% @%ﬁ%@%?&é@?@ﬁe&%ﬁg -%lfé'%?'gc(k:’&aet%gb)ﬂ%e%t [ bogi es
3A4 or 9AS5 weRewiashbedand thendinenbited forope houraviths 00 nifweltigaah anti-Kagppi lighthdi ng di d
t bl ogk ejf. . it ndi -4 \
xt ract 8a EAR Sonitiaatt uRle Bybiphithe o Borseadi voro st BHERES HO 0, o

cell Iine #Ad716d4FPlates wera wasteid feeethis in PBSdTween hetween éndhl sigp.opacol s from

I nvi trogen cro- Fast Tr.ack, and.. Cycle. Cat. #L1310-01,. and #K1520-02,

| nvi t rogen,m(l qus Ay WEA}*%JR@R&%&%@%‘B’E}FFW%EW OYigSteaCVE ght chai n
Vv re?: on fw‘éAmgmﬁﬁh) . CTLA-4 Hﬁﬁkdsijﬁdib&h?ﬁ%g&bﬁtmﬁtﬁémmme&chﬁw at agene,
La Jol |l a, , ene FRI, pripers a uni que, constant region primers.
The resul t Y IP@% {:@tggrﬁrflj‘?@mg@?wgﬁ%&f igﬂﬁtg“t?‘ﬁgmb‘tt&mm?@&)’or

(I'nvi tnogen, Carl sbmr%'%ﬁsh M‘Iﬁm%ﬂfiﬁiﬂmﬂfat he insert determ ned. The
prelimnary sequence or . the heav n I ght _chain fragnment of hybridoma
| OD1.3 are shown inéquﬁW‘@Wb"%ﬂ@Xﬁfg?‘éyﬁ?ﬁPa’n?gm&swmhw avy and

li ght chai Rappatewei to@bmhy OTLACIWerd sildlched By s8a\WF tHeBe Sub8Mh& were t N OUGH
Figure 8. 73 WO 81/ 1442.3 -PCT/ USPO/ 23356, Tabl e-3. CDR sequences of |ight

and heavy &#tedie det the gesrpted human angibodiesbind toCTLA4 enpmessioprellsmd | D CDR2

SEQ I D m@ftﬁ&@nﬁb@ﬁe@ﬂﬁbﬁ%luﬁ@CTMﬂhbm%ﬁﬁ%&@é%?' Bf SifmpAT 29
QQYGSSPWI 35 Chai.n 4B6 %)IIR’VASQSVSSSFLA 25 GASSRAT 30 QOYGSSPWI 35

RASQG 38w Avas detemmingdchy flow eytometyp I megsurpinhibjtions 5Q) misyatitpys of each

FI SYDGNNKY Was iheaiafel RRY 187 LadlE. DeeliBind DS TM recomblinant EFEAIHTYADSVKG 33
TGALGPFDY 38152 SYGVH 28 VI WDGSNKYYADSVKG 34 APNYI GAFDV 39 5 Exanpl e 4.

Use of Par tiisien pateiny Mran dasnnel flugresegorwps thendetemmyned by flow cytometry.
Figure 2 shows inhibition of soluble CTLA-4 binding to cells expressing B7.1. Mean:

channel fluorescence (MCF) of LtkmB?7.1 cells stained with recombinant human CTLA-4
20 fusion protein was determined in the presence of hybridoma supernatant. Hybridomas
that secrete blocking antibodies resuited in lower MCF values. BNI3.1 (Cat.#34580D,
Pharmingen, San Diego, CA) was used as a positive control mouse monoclonal antibody
that blocks CTLA-4/B7 binding.
' Approximately 40% of the hybridomas appear to strongly inhibit CTLA-~4
25 binding to the B7 ligand. | o
' Antibodies from clones 10D1.3, 4B6.12, and 11E8, were then assayed by
BIAcore (Biacore AB, Uppsala, Sweden) to determine binding kinetics. Purified
recombinant CTLA-4 extracellular fragment was coupled to the CM5 sensor chip @ 1200
RU. Binding was measured by adding antibody at concentrations of 0.25, 0.5, 1, 2.5, and
30 5ug/mi ata flow rate of 5 ul/min. The binding curves were fit to a Langmuir binding
model using BIAevaluation software (Biacore AB, Uppsala, Sweden). Antibodies were
purified by protein-A Sepharose chromatography. Determined on and off rates are shown
in Table 2:
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Anti bodi es Antibodies interact with target antigens predom nantly through
am no acid residues that are located in the six heavy and |ight chain
conpl i ment aWas/ideer mi ning regions (CDR s). For this reasasebise an no
acid sequences within CDR s "are nore 10 di verse between i ndi vi dual

anti bodi es than sequences outside of CDR s Recause CDR sequences are
responsi bl { oHybpigo i 7_‘ B 1t _’J_‘»! M nter t"‘!z S i i <al, ‘LJ.UJJ e ¢
express re i i

natural |y of ] §XPT eSSt on ¥gqpors that
i ncl ude SEUUSHRRES 1O LIHE4‘3.RBW g Tat Py gh ltrr-r-r'n'g;q'arrbnw
gr af t ed ont's—framrework—seqguences fromea drfferent—i5—anttbody—wth

di ff erent prTghde 2. Einelicod dinding cfbumarn IgGocappdeantibasdicd 2d recHifBin&R CTLASHCh

f ramewor k se.ﬂuegjaeg §t§,‘5'sb E(:)bt ai ned from public DNA databases that include
germine a $ V% e Uences. These gernline sequences will differ
from mature anti body Sedahdihgionsef10aiffdrant huam IpGdkyppal anti-hamian CTTAWI e

conpl etely assenpl ed var.la i r V j,0i ni ng
GorTng. B el PommRnsniae 44 BRS Fhe 2N 466 4RI SIS ELGD?: 01 P o
t he sequesicew@é adiled t@icedtitir Welly coated WithaEaombRerCTILA-¢ fishdn gacwein. ARer a
it Bt | ono. ar LR PSR B SRR LRSS SO 15 (el oA (RGO -or
nmut ati ons ar i CoRor
exanpl e, SONgHol Caghit, Atie @Rfiples Were indtitkbdd (Y 30 rhifhiteE ARk, 4n8l bbiRt afibdag t er mi nal
portion of franmework regl on 1 .and in the car boxyl-altper m, nal portion of

t

framewor k r edstested yithalkalingphosphatase/sireptavadin gprinsatt, i The tigiations greghowmin
si gni fi cant | yigadet3e A6 188 bidingWAB Blobked by Qtbelf £ 7UTiRSUMY ki t hi S

reason, it is not necessary. to obtain the entire DNA sequence of a

particul ¢ cavtibestiesy Howepsrhipdingwasaiof Rlagked by antibadiss 3A4 excidvbiBesiprocalnt i body

havi ng bi ndi giguing Qperithéfeshdivid thad 1188 bindRgdidHot biB&k Qb3 APbr 0 VinddGAY (see
PCT/ US99/ 05535 filed on March 12, 1999, which is herein incorporated by 74
WO 01/ 14424 PEILATS0O 23356 reference for all purposes). Partial heavy and

| i ght chain sequence : widéhet N CDR regions is typically sufficient for
this purpose. The par%nce is used to determ ne which gernline

vari abl e and j oi ni ng Btievasegmstaddropvanpraxisoately2 xd 07 ealls ofeashubeleted ant i body
vari abl e;ge : j [ - ' ' 1.SSi ng
porti ons]‘%f q@?ﬁﬁ%‘%ﬁ% e&%gg?%!ﬁ'ﬂ aﬁﬁé\%ﬁ%qgﬁgn%ﬁgé\%{og&a{ggéﬂlsequences
are cl eaved Iivitiogep (Yhero-FastTragknandreDNAoGycde Catl #LHR0-0 pantd##K152€-02,0 t he
properties ; f i D: i o i.S: essary to
use the cor ?%?%ggc& E%ﬁé%‘g |)'ngg %na@rgun;ogfag%lﬁaé%?&;arnde raelsgg?%hn e\gonst ructs.
To add m ssimgios fragmentsasre athplified by POR wsing pArppbanarae (Steatagend) Ladsllayi t h

the entire. 1080 Arieupns PRyl ahd BbboRions (38 PPimers, B g R "1 VS
over | app2thg, frapients werd darted dds the pGR-RiuntivecterdIntvitro2ER Cartpiadf CApsnddle t 0 create
an entirely sséwetngeeétj e i\ﬂgegti fepeln%ingf - %rﬁre‘iilm%la% sequences for the heavy and light
- chain fragment of hybridoma 10D1.3 are shown in Figure 4. The determined sequences
for the heavy and light chain fragment of hybridoma 10D1.3 are shown in Figure §
through Figure 8.
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This process has certain advantages such as elimnation or inclusion of
particular restriction sites, or optimzation of particul ar codons. The
nucl eot i dEWQA&HIMIces of heavy and |ight chain transcri pt SCTUSH2835¢5

hybri domas are used to design an overl appi ng set of synthetic

coding capaci 11 os. aXPe RRSHPAEL f it St Gy sultel rpER A, 0T 10 D0

| i ght chai4B6;end2B2es can differ fromthe natural' sequences in three
ways: strings of repeated nucleotide bases are interrupted to facilitate

1 1 29 1 P~ I = Yon. so BUP~N-0-2N B-INE PN
ol i gonucl geti-de—syriHests—arerPeR-gpH—+ecatiom

initiati ofncedd |SHulRs | ar ecorncor sEQm 4 ak,
1991, 1 Hi mloas 192k 7N%qd7Q —and i od N0 tlac oro ob Nodr od
upstream Ich 2P ShabdcQal Ni Li afi on  ogighes. Fqr Joth JLhamhepvys and |ight
chai n var %ﬂt.'. r'eg‘;i D rrggesvsésenao pt i2sm 4ed cmﬁw, ar I hg3s

non- codi ng, st a¥f8l $cYHEEEE hr & bjoken X8 intq 3B ot dg 25
segnent s pucthtirat— e breaksS|DerWgen nuct eotl deg g st jand
sequence pd#eur| dfblappr tely I hg ff e ng" nqgn

codi ng ol Bt de.s us, fé)r € afWioe t h [ agies can be
assenbl e | bl o stiranded  sets ¢ t he

desired sequence. These oligonucl eotides are conbined into ool s that span
segnent$ of 150 - 4@ampé%8¥#ea»é?@ﬂﬂénsbe¢asswqeﬁwweﬂIa ¢t enpl ates 30
to produceAﬁgﬁtgfg)l I fication products of 150 - 400 nucl eotides. Typically,
a single variable region oligonucleotide set will be broken down into two

pool s which are septtiedips/interst With ageet antigensaredominandy Byeneh apnaagidoCR
product's. U6 et ard IR heRRQRER sha it dilinofiBHhleiififty itefniiiin

anplification ormthe conplete variable region. [t nay al sg be
desi rabl e tegions (CRR'S)- Fer thivrersopsheamine agjdsequenses Within{eRs amore ght chain 75

Wo 01/ }64ﬁ§av§gg§ér}§sém&$éﬁ%ﬁ?&aﬁee%n?&@h@@s 6irBat YECHR st BecARSEpRi te of the

kappa I'fg or the Agel site | he gammm heavy chain) In the PCR
anpl i fi cat semerices e mspensivld formast antibodyrantigen interaetions, ibis possiblate gxpresso t he

expressi on_ve ] ' m-m'a-i. ( hsihatly 9BAmdidgdht chain
variable r gﬁ?%h@%%g{ﬁtd{eegﬁ?co glﬁ?frmﬂ?"%%g%ﬁgﬁ pr or‘r%t er, tggans l.at i on
i ni ti-ati onantibodies byrconsteupiting exr@ession vectors that incinde GORyseqienges fomshe  and
transcription.d erm pati . QIR SIERE | nstructs.
The heavy %’écinaﬁ@ﬁgﬁm%ﬁggéﬁi%%ﬁg ructs c%ﬁﬁﬁg&cﬁ%%%gt 0 a
si ngl e 1§ ec antihody erith diffesdnt propeitiess@onea b af.. 1 98anNermon 324, 522-528p Sucht el y -
transfectedq into.h I A gst. cel |
expr osi ng TBBPHOHaHrate s dlided b lE DNA Bitbakd tfithRe BRRIMED
vectors f oentitedpgereg@uences. Thise gerinlipelsdquénses willdiffes! feamrimgiramatibodyonst r uct ed
so that chex% | llle];llceesq:ec\éupeetﬁgy Wﬁlql%t %clude 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 bin&ing 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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kappa |ight chain cDNA sequences could be used to reconstruct conplete
heavy and |light chain m nigenes. These plasm ds can be used to express
conpl etely mowmngs2er chinmeric 1gG k or 1g&Ak anti bodi es.perfsovdbsss pl asm ds
can be constructed for expression of other 15 heavy chain isotypes, or for
expression of anti ?g_d' es cor’i)(i sjng | anbda_|ight chains.  The kappa |ight
chai n pl asmi Hierspexiorgl pppesss) Baryel begyy and Jight chain sequenceisppmingthnSPRnt regi on

and pol yadenybihk Riysiédl9 suffibiedt o plhBiRa TREMUHEA SEDetER dsbd RFtctinhihe 5'

priners that i'nclude Hindl|l sites upstreamof the initiator nmethionine can
be di gest ed which germjling yariablesnd foining geap seemienis eentiibyted tp there@mbitiedest ed wi t h

H ndl Il and f;m%gj I : ' i ' uence
t oget her wi t%ﬁgb?}% ya .g ﬁg’ﬁg'merr# QPP% -s‘é&liﬁﬁc%egé %g*égsgﬁoeﬁgglrﬁg%?&%ﬁ%ig as a
H ndM Not5f fﬁ!agmb:lemgldn.l erwﬁ@tcm%kmmmmsam%eum?ﬁnes tlo
create a fungti } Bl nsfecti ' S.p.a:lNE gama
heavy chain %%{gg%ﬁ aﬁap%%@%&& P%piﬁg%ﬁlﬁ ?ﬁf‘%ﬁ‘ﬁa‘@@“‘% h%"rﬁlﬁ}msogétmml
conlsft?intedrsmgltsgm;mé:m [ fﬁgtlﬂ?sﬁcl ud e | sites upstre mw?cteae 2
anpl i . ]

i ni tiator WEYMQLO@ f misging sequencesy c&n%]cq&#%mqpengﬁ%cag 8I°‘,’m§HE‘i)Yﬁﬂbned into
ﬁCG?- 96hd! gegmggdﬁmbﬁgmnh&laﬁaes b&rli@aﬂk@eirh PCRai@ﬁﬁmlbiiuﬁIterﬂaltﬁrelwihe egirgam_l"[ﬁ!

eavy C n co sequence t.ogether w a pol yadenyl ation, site. i's
cassette?éanvaﬁ‘@{’#gg?ﬁl%ﬂ g?‘;l%yn ﬂaﬁfkfﬁﬁ é’%g’"ﬁ%‘% & PRganpefeqtidgs and,
transcri pti ogonibissdblyPCR@PUECRIOH td Gedé Atdnbirely Syrthetid vakable Fagid  for
transfection_jnto 30 cells., K The ganma4 heavy chain plasmd, p&HE (SEQ I D

NO 42), i ncl GRBErores hascartaim adyaniages spalias elimmatioqo e Jislugion ofparienieny | at i on

site, such tRaticthsies, Sespumisaton ofyaRicufat @dot¥ t h 5' primers that include
Hindl Il sites upstreagof the initiator nethionine can be digested with

Hindl u and Age!, and JdPGPREONdRssaYsapesef beayy snddighbshaln trmpraipts fimeia 76 WO
01/ 144241 PCThvpHb R MHrdused @desi bPar SeARSPigiet of 3yt bRk GwERTR 1 18aYy Chain

codi ng sequence together with a  pol yadenylation site. This cassette can be
i sol ated as HyuileteV sequercsrvith idgaticalaninoapid cqdipgicappcitigs pythenatuiabt i on pr onot er

sequences t%@ﬁ%@%%ﬁd@g\%%g@ﬁ&ﬁﬁs &%?%éaﬁg%ﬁé}orﬁomg cells. 5 A

nunber of different pronoters cl udi ng but not
ubi qui tin, Srdurplisaquenses infhireg ways: stripgcafmepsated mieleotide hasgsragsivteninpted to

t t J . L § i . iy :
e % o0t R in SR SHATR! Grlion BRAL,
ei ther N !, sitehare incoported Rpcording toKogaics mles (azhk, dP9H&Biph€hethaB66a, ganet al ,
or gammu4 cag%gg._tl?g,gggg&&ﬁm R U eEen geéﬁ%}%‘gﬁ%ﬂ'g“%ﬁ%%ﬁ TE hat 10 can

be directly trans Into mamral 1&n ce Binding to
CTLA-4 sites.

For both the heavy and light chain van'al;le 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 ate 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 ﬁ'aginent of the heavy or light chain
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A. 10D1 Binding to purified reconbi nant human CTLA-4 Binding of 10D1 to
purified reconbi nant human CTLA-4 was shown by ELJSA using standard

met hods arfOPpVYWé¥Mdures (Figure 9 and Figure 10). M crot PERUSME3ISH at es
coated with purified CTLA-4 were incubated with varying concentration of |

OD 1, and_the . " Wi | - \ kigated to
al kal i ne pﬁoﬁﬁtz{?éégklﬂawﬂgﬁ g%&%rgﬁ@% ?ﬁg%%e%%%% s%?ﬁg#gg of 10DI.
that is wepdmrha heavy chaix) in fhePORedngplification\te génemate fedgatentsithat oarf éasity bt i s
-1.0). The half.- i mal hi ndi at 15 ng/m reflects the high binding
capacity o?‘°ﬁ°d(§ffm'i‘<%ex€‘i"fﬁgrﬂ EOHPn of bindi ng was observed at 20

alpproxi ma';rgl y 0.1 ;Jgﬂﬁireco&m” _:btema(ijry%dlﬁ'glgghﬁmvﬁﬁbléfé%mmmmd on the

pl asma menbrane _of T-cells In order, tp.denonstrate binding o D1 to

CTLA- 4 Exprunkingd with ¢laned pRmQler,troRs P‘é’ﬂ‘é“a&?n’f‘-’??&n}?,gmflhg ‘?‘gﬂfﬁﬁt‘iﬂ’i n Figure

10 froma B&l?ﬂeﬁ?ﬂ&@&?&ﬂdtﬁmmﬁ&nﬁﬁﬁinmmu&c&iﬁbﬁrﬁi Méwv&tdri C assay was
a T-ce

used with | line transfected to express high evel s, of human CTLA-4

(desi gnat esomsugeTThe heaorsnd dght chaip expressipnconstycts ehesombied ipte a o f
fluorescei E‘iﬁ%lg g#@?ﬁﬁ%&&;&@ﬂ%ﬁfe&% Bpéég%ew trdnsfesied fald-Rosticellse! | s.  The

cell associat uorescence was ‘determ ned by flow cytonetry. As seen with
the puri fi whichateshen fuseditp fosm ahest esll @rpressing,bethehainhig cells in a

dose- dggendent manneggg fa?ﬁsglgét;n °£bf?@&sao:f‘v&wmﬁmfawn
(correﬁgtion coeffi?entdgls :.e 9 m#ﬁé’ hal T - nmaxi mal _bi ndi ng wasl| 90

ng/ ni |, andessebesdrbelavs ilheplasmidsaxesgiconstrurted o that BERPpmplified ¥ heawyiapd Vi 0 any

CTLA4- nega| i E6h ook e 19 3B AT AUAMIHON 77 VO
01/ 14424 Pk%%é%%mﬁas_t e°8fdtah§| lal tunors an§$L540 gkin's tunor
cel | s, nor chbiniminigdmes dThese plesntids capbp needdo express completelybnman, ofichimerigat .
i ndicate t Gl Al e N ngﬂcédﬁg%,\ég; of was
shown to c ?&@oﬁg%%{f%wﬁﬁ nsn(:S zlaquq }’%dsg ch e.é’ elow). C 'Crl%ns s_-orﬂeggct lvity
of 10D15w thkaviyiehain isotypesaor for expmessios of mtibbdies compriging alightsbainhiat ed form
of the test article -k ]gﬁﬁ Q-{&cb. { hiell pe
obj ective of the st u%/e(%g%a ]E%Qeva _u%?‘gé’g’o entﬁﬁngclirﬁc}g%{%j;guac@%cVFt y of
10Dl - FI TC \kapyha constans eegionand poljadenylatidn sitersuch thatdksppasequencesamplified with ed
Cross-reactg Vvit . 2 . . . L Q¢ ce with
the Food antPEpy tREmaacY bRt sk bbb R bt hibhint ool
Regul at i onswithHindIHRnBR bS], 218 clonét énto hOKZ:96 digestedbwita HixidIN aud BbisIdo al | t he '
tissue gn the "suggest .St of man tissu . r .
i mruno %st foloant:s gg"ﬁ“ﬁ@%@h@ ﬁlfﬁ’%ﬁos%}ﬁs \}eggestogezlée%ﬁ? @?atpf% ?%‘ykn BTG of the
EC CPMP Grhikadassette dahbe isdlaleddd a HindHNEfragmentand ligated o tyansaription|  of
nmonocl onal anti bodi es” . - N

promoter sequénces 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 HindIII and Agel, and cloned into pCG7-96 digested with HindII

and Agel to reconstruct a complete gammal heavy chain coding sequence together with a

polyadenylation site. This cassette can be isolated as a HindIII/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 HindIII sites upstream of the initiator methionine

can be digested with HindIII and Agel, and cloned into pG4HE digested with HindIll and
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and all the tissues recommended in the 1997 US FDA/ CBER "Points to Consi der
in the 15 Manufacture and Testing of Mncl onal Antibody Products for Human
Use". Usi ng V0U/H&Mr ect i munoper oxi dase net hod,. | ODI - Fl PCTASenzisssscal | y

st ai ned positive control human CTLA4- expressi ng, 58a3CTLA4CD3zeta cells as

wel | as os|{tive con ocytes_in hupan tonsil 1 FJTC

reacti vi ty gel i eeons °tta(5’° gﬁl"éﬁéﬁ‘ ihﬂvvm%mﬂ%%ﬂ%%m%#ﬁ body were
exam ned ( 10pdygHaerylaAioft site. STHi@éa8ielte cdn'be 2531204100 2 PREITIECER CRdte and
58aPCTLA4CD3zet a and pqsitive control human tonsi|lar Iyrrphocyt es,

| ODL- FI TC s plggfed;te Hpmsgritonipramoterseqientes o reptrfmefionslmigigeng Ofrenbr ane and
in the cytopiasRidihRe i€l Y bel ow the menbrane. Reactivity was observed
with occasional follicular, interfollicular, and subepithelial

| ynphocyt®s. Less t hammmm@ﬁmﬁwmtpmrﬂmluqnwmwmedmms eact i ve

br ai n (cer codtrimy Skiagha,ahd bufhdtal i e 588 Meds BESRLMITIRR Bl Fipd "

(Hul g@ - k- FI light clghirdgemes. E;Jpemmplc:mb’vgctdnpNmmmﬁrlmd;m»mont r ol

human CTLA4-expr.e L 45%1)% oL did it bind
speci ficall yﬁet‘g aﬁédg ve(?lglzlg):-!‘-‘fdAé %?ﬁ#gﬁ%@"ﬁ@g 4 ‘r’ﬁtﬂaﬁhgr%gt erm ne
Ccross-react i kdppa; gathﬁﬁl ~OF gdifinadcassegted deerdxbbcbalﬁsvgamﬁirm@kpxﬁﬁmn%am’s thati man

ti ssues two.cqncentra 10 2.59 /m). Specific 10DI- FITC
reach?@ \Aﬁé‘bg “3@'&8’ %W "the tonsil (3/3 donors),
subnmucosal | ynphoid nodule in the col on (gastrointestinal tract-colon [1/3
donors]), and bl ood s¥KxampleS P0IR1 Bimlimgsto CTIA-4\WO 01/ 14424 PCT/ USOQ 23356

| mmnoreactive cells were ident i f ied as | ynphocytes based on typical

mor phol ogy (round nol gcul af Pm'xﬁerdg% h ePLAgM ratio and
scant cytoplasm |[|ack of den r|t| ocesses Em I'n diameter) and

| ocation within the Bﬁml(ﬂé};mwﬂﬁpﬂ reeombinanthumen GIEAidwas showdiyd

tissues).
| ynphocyt es%%%l'%ﬁfgéﬁé%ae%l @8&4 #yigcgﬁl%d@%écgéafﬁ&o%i@ ar anul es at
menbr ane 1andplates ¢dated awithgotifiehCThad drent mtgbabéhmh/vaﬂymgrmmnEn oREQIRL,i vity

mphocyt es. a0 e bep SRyl Rop il B P SonRemed Bl RRo AR, L o°i T

| ODl FITC. I'ﬁhe]da&@monst&teedoaﬂﬂepemﬂenﬂlﬁﬁmﬂﬂm)mmlsmcﬁtﬁd céphrgmeteni ned

di screte ules.in casi.o ol.l j.cul ar I ul a

| ynphocyt es ?'%E:@%‘B&&}?ngﬁ%ﬁﬂgﬁésa{iﬁs‘lm T %]3?“39‘8%%??2 L’E?ﬁ the
(gastroi nt eshgmaihdihgaﬁpaelt}dfan[ keCTieA -4 Satatatiored!) binddgipwis obséveicat et e menbr ane
granul es re stal Ul %@erlpheral bl ood snears fromtwo of the three
donors e% 5 specifically stained discrete granules

appr oxi matel y 1 m I n di aneter associ ated
. B. 10D.1 Binding to CTLA-4 expressed on the plasma membrane

"PL

' 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 58aBCTLA-4/CD3zeta cells). Varying
concentrations of fluoresceinated 10D1 (10D1-FITC) were incubated with 58¢BCTLA-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 manmer
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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15 with the nmenbrane of rare | ynphocytes. The granules were arranged in a
ring or in a curved pattern. Less than 1-2%of all peripheral bl ood

| eukocyt eVQBYW4Haactive with 10D FITC. 79 WO 01/ 14425‘3?‘&%?"@@156/ 23356
Table 4. Cross-Reactivity of I\/Ab | DI Wth Normal Human Ti ssues Test

Article Neg‘@%#t (ﬁjgkm Ti ssue 10
pglm 2.5 pg n%{]ﬁ?g gquﬁﬁgg& hu ?%rh&fbgg%gﬁ‘éﬂggﬁjoﬂ& Eg%itgrol Positive
Control 3- mﬁlwmgemmwwm@mmmmbfm%bwmm Contr ol
Lynphocyt e Pae. Contr ol
Human br ai ﬁTﬁ/ésﬁRé %%&m%@% °R’§§ régée}rvg a‘ﬁ?&%al &%ta’g%ﬁ)'Nag N N Pos
Bl ood Poe Ne IIs N Nag Nag N Pas Lynmphocytes 2+ Nag Meg Meg Meg Poe
(rare) Eosin hits N&& N Krpss-neaghiyity oft4DNwithNgrmabHnmpe Tissngoe Pl atel ets

Non Meg.Meg | Nag P ﬁh? Eg% R}lggﬁe ﬁﬁgﬂﬂ i ndi vi dual
ti ssuess Exam ned | E\iﬁa [ égygééﬁone rro h‘h‘fﬁ E‘ied ] as° Brain -
Cer ebel | unusddge evdinatdbindideyy TheobjeBliwi af the sbdy afas tﬂrﬂvalnateqmtenhaj ctdssNag N Pas
Breast (ma Nag e E e N/ ntestlnal
Tract - %@%i@%ﬁ%‘a‘ 3o ﬁ§§°"l5 no ar?'méag E%f &St TN é'?a% osal

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

nsed for immunohistochemical investigations of cross reactivity’ in Annex Il of the EC
CPMP Guideline III/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
staiﬁed positive control, human CTLA4-expressing, 58aBCTLA4CD3zeta cells as well as
positive control lymphocytes in human tonsil. 10D1-FITC reactivity was moderateto
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 58aBCTLA4CD3zeta or human
tonsil; nor did it bind specifically to negative control 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 2.5ug /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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| ynphoi d nodul e (occasional follicular and Interfollicular tynphoicyles)
Gastrointestinal Tract - Colon Meg Neg Meg Nag Meg Pas (urge Intestine)
Ot her el enemot/1@&edt r oi nt estinal Tract- Meg Nag Meg Meg KWeguBeesssesophagus
Gastrointestinal Tract - Small Meg Meg Nag Nag Meg Pos Intestine
Gastrointestinal Tract- Meg Meg Neg Meg Meg Poe Stonach Heart Meg Meg Meg
Non N Pas Kidney |owbmmqumﬁwwdﬂseyerNM§ﬁgedgsmhwwbméomwm Meg Nag

Mg |l NNP MQ] y#\ﬁ@sgﬁg | Nap Poe
ovary N N Na MME%(EAN“ a }e(%'f)ll an @ﬁ&lﬁﬁgg@@%ﬂ g Nag Pas
Pancreas N Nytdplabm, lackNafglehdritic pReessesh 1051 v in dinneter) amblocation withinbe ve Meg Meg
Nag | N Poe . Pituitary. N,N N Poe. Pl acent.a g N -Pas r .0 t at e
NN NN NS é’aﬁ%‘%‘%"ﬁ@""l\‘%‘g“"kﬁﬁg °1§5ﬁfé‘a¥3p‘§§§g§f*'%f§ qﬁﬁ‘g“ﬁ\ﬁgﬁe 8¢ N Poo
Spi nal Car d (Magisbhebls lyniphblytesPYOD1HITCapechiivgliNaginddodischite, Ramd, granules at
Stri ated(Skel etal ) Mugcl e N Ne N. Pa estis Nag.Nag N N Poe Thynus
Ne Nag N N Negm mimﬁsfmﬁﬁ%q@ b§°"?\f£¢/€t_f“‘§8‘8"'~g§ﬁ° 3814424
PCT/ US00/ 23 35p8erved whith occasional follicular, interfollicular and subepithelial lymphocytes. Less
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 arrangedin aringorina
curved pattern. Less than 1-2% of all peripheral blood leukocytes were reactive with
10D1-FITC.
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2.5 pghnl

10 pghnl
Tonsi |

10Dl - FI TC Contr ol

(occasi onal PEHUSNZEISEr |

Antibody Huigd-k FITC Tissue
10 pglm 2.5 pg/m Assay pz-m croglobul | n

Cont r ol
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Ureter Ne N Ne N Pogplldi s%@ﬂﬁ NS b%evbgf ridha
b (;@s 1 th Ko an .
endanetri um No Neg o ﬁe 0S ﬁ& erus - rvi X I\E'i E’as oni ssi on.-
of tPt aadbody D. SoeC| fic rea Speci fic
reactivity with macaque CY% ted using T-dells tra sfected
to expresp the macaque CT (Tabl ¢ 5). These dat alsuggest
5 that thg CTLA 4 epitopg rved between jmacaque and
humans, t esue s ‘ g L [OZ505R Jdv\ggayn Midgionams ¢t y of
anti-CTLAft HulMADb LODI Table 5 Specied reactlivi of Iclont rol (M)
reactivi ¢f Ve O ), HunBh grLA% 3[669% m jue METL k4 M9s06 Mifine|CTLA4
(negafte h 230 | ( 28 g/] N Neg WaIS Nmmﬁiatmﬂ th ®elT Iines
expr essi n J — LA Ao R o rese | by
FI TG ant i | MR okktan ThE | cerl -pssOci ated fljuorescénce wals deter ni fied by
FACScan a ;e.me_i_n.t_éews.i_t.%!gequl_._I%se_data show
t hat MAb | tre—Nea a1 %WW th
murine Cl I O ng OWeg CI () Igand®s 15 l|n order
to show t % g eRgeten LA- 4
wi th CTLA : ' T) OmegS3ayNegWEf € Pk Or ffed by
—el % -
flow cyto o S oo TP
FI TC- | abel DILTE _
BoneMarrow N Neg Neg Neg Neg _ Pos
|____Brain - Cerebelium Neg Neg Neg Neg Neg Pos
Brain - Cerebrum (cortex) Neg Neg Neg Neg Neg Pos
Breast (mammary gland) Neg Neg Neg Neg Neg
Eye Neg Neg Neg Neg N Pos
Gastrointestinal Tract - Colon 2-3+ -3+ Neg Neg Neg Pos
(targe intestine) Submucosal
Iympholdnodule(owasional
follicular an: interfollicular
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 N Neg Neg N Pos
Liver N Neg Neg Neg Neg Pos
Lung N Neg Neg Neg os
Lymph Node Neg Neg Neg Neg Pos
Ovary Neg Neg Nep Neg 1 Neg _Pos
__Fallopian Tube (oviduct) Neg | Nep Neg Neg Neg Pos
Pancreas Neg Neg Nep Neg Neg Pos
Parathyroid N Neg Neg Neg Neg Pos
Peripheral Nerve Neg Neg Neg Neg N Pos
Pltuitary N Neg Neg | Neg Pos
Placenta Neg Neg Neg Neg Pos
Prostate_ Neg_ N N Neg N Pos
Salivary Gland Neg Neg Neg Neg Neg Pos
Skin Neg _ Neg Ne Neg Neg _Pos
Spinal Cord Neg_ Neg Neg Neg_ N Pos
Spleen Neg Neg Ne; Pos
| Striated (Skeletal) Musde | _ Neg Neg N N Pos
Testis Ne Neg Neg Neg Neg Pos
Thymus Neg Neg Neg _Neg N Pos
Thyroid Neg Neg | WNeg Neg Ne Pos
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B7.2-1g fusion protein was incubated with 58af CTLA4 T-cells and vari ous
concentrations of 10D 1 MAb. In Figure 12, FITC | abel ed CTLA4-1g fusion
prot ei n was WDM{IkEdbat ed wi ;,h murine B7.1 transfected celPCEU&IE3IBAri ous
concentrations of 10Dl MAb. © The conpetition assays dermpnstrate the ability
of | ODI to efficiently inhibit CTLA4-B7 interactions at |ow
concentrations (1-10 g/md)_ __The effective 81 WD 01/14424 PCT/UUSQQ 23356
concentratijon would |ikely :m ch o -r"é’ﬁﬁﬁer phys| ol ogi qal condi t} ons,

whi ch woul d have far | owgr concentratijomtespf] CTLA-4 and B7 nol ecul fes.

Sim | ar datla was obtained | using|bioti rW}_%fé’é‘d reagepts in |ELI SA asshys.

These i.n -wt‘WWW @.5higwat| Whgonm [ULEpg/Bl O SssdyUT|cpamitedgloiindl 5 Wi t h

hi gh affi n”"’ﬁﬁ%'npit% any fhﬁf bipndi-Ag—of—1b bregates-

. . L Neg

i nteraction be N tolidadr, CO- STT nMu at ory rm'fe%cules ang A-l4. ‘Fﬁsese dat a f or
10D1 are cormrfcal%mwswemwlathe injvitrolactivijty profiles flor anti-qurine

CTLA-4 anti e rervie rofstcated HicRey TRy e tggor—odel s.
Exanpl e 6. | Bretéy i ) :&ﬁ@etlt € -LJ&S WET Pogione| Wit h
biotin | abe SaePlaballed !

2 ST ot-B8ni no —4—%4-919@
speci ficityf ¢ %@___@gu s%ﬂ a7 fTed anong

leru : 1)
the human anil boal es, and an addi Tmmmm&pj_t.ap.es_me_m_deﬂ_n.ed_by t he
comrerci al nurine noncl onal antibodi es BNl 3 (Pharm nge San Diego, Ca),

and 8H5 (Ancel | Corp. Bayﬁ&?‘imcm)‘ﬂ"iﬁﬁ“éﬁ?%é“?h%‘IEBQTI‘AS‘E show results of
15 conpetitive bi ndi Nghesiis AustVitYHi 0TI hd dehichttdtusTPRL i on

anong the antibodies for binding to These results are summarized

in Tabl e 6. tapsfedirddp EXprysy %M@WW“&%W@H@VCE (Tabls 3)-gFlssplatashegsstl 4b have

simlar R oA | reYaTAe=Yal | N Gha @rﬁdgﬁ,hg{g ers of
CTLA-4- Ig blreﬁgél ng to ggﬁ%égﬁrw%%:le exgrﬁgsséetgéel% qu Tabl e 62 gthgggsééxarrpl e,

Fi gure 3 shmaquemgogdm@ﬂt@wﬁuatmmwa#ewéﬁm@ HEuNER IR 10
unl abel ed anti bodi es (3A4, 9A5, 2E2, 2E7, 4B6, 4E10, 5C4, 5GI, 11E8 and
11Gl). Antibody 11E8 bi ndi ng was bl ocked Ipapietssel T and 7 of the other

human anti bodies in epitope groups 4a and 4b. However, binding of |I |IE8 was
not bl ockgd— by ant sgeddll €5 3A4 pr ity GrfSbtyp&dorirol (MFY U D $ of20D1 (MEEC 1] pr ocal
bi nding experi nerwmenG®Maped thap 11E8 hi, #Hing did notblockeither |]9A5 or
3A4 bi ndi ng oMo CTLM (i ertire—+3A—and 3By —SHm-ar—restat-s—are{shown
for epitope (@ p bodies TODr and nurine anti body 147 (Fig 13D and

13F)b ﬁntl bodi ﬁs Ihn Gmqupm (N%ﬂ)ﬁﬁsh&w&m&%@hﬁé@xﬁﬂe?mgar to group 4«';
ant|0|esvv|t te tion that the ito i i e ete wit
epi t ope ¥ @ﬁdﬁ“g@%"w&‘ﬁsﬁ?‘%@ﬁ‘%ﬂ gt %B’é‘ﬂ ﬁﬁ‘i‘ﬁ"ﬁlg‘%'Fggﬁr e 13B).
Human anti qunss‘so&had ﬂﬁ&és@ﬂﬂe%s&é@éﬂnﬁﬁébﬂFﬁ@B&n&nd@oﬁéﬂjas%m
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 CTI.A-4 to B7 Ligands

15 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 S8aBCTLA4 T-cells and various
concentrations of 10D1 MAb. In Figure 12, FITC-labeled CTLA4-Ig fusion protein was

20 incubated with murine B7.] transfected ceils 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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30 are effective blockers of CTLA-4/B7.1 binding (Figure 3 and Tabl e 6).
82 i:. WD 01/14424 PCT/ US00/ 23356 Table 5. CTLA-4 NABs: | t ope and

CTLA- 4B7. VBMHM&#4g Properties Epitope Mnocl onal B ocl?§"' SHB3Y  Anti body
Conpetition for CTLA-4 Binding of CTLA-4-1g to 07.1 on Ltk nB7.1 1. 9A5 No

titi ]
ST o G i i R o 00

roup :
conpet i ti ohavg owarcomampéﬁﬂ'gm}mﬂwmg}m %m@mwamm with 4a
and 4b. So {mﬁ% V| No conpetition forml and 5 4a 10D
Cross conpete gBWIt lhﬁﬁqﬁ%ﬁrﬁ;@rﬁ?% g%%ys Yes 147" Conpetition fromb®6
(non-reci procal ) |1 Bsstin vitbnshedies demonstiatel that MAb 16DIbisds hubian@IDACAk

conpeti tion 4 es WI al | nmenbers
of 4. ves Mg Brinlingspeichity dd Gar pRuAE 0D M BOPRI R ath bliw
conpetiti ommtstinﬂnatmmofecmaﬂnd@mm n‘hesa déta fon16DQ aaroonsistem!vfimhe 5 BN13**
W th 6. no BB EFEERHI BRgainq Ty SRty fatfie donmsted or bup 3 not
tested * Numoaeym%mﬁdrnmwsbody * Ava| I abl e from Pharm ngen, BN13
Catal og # 34580 D, San Diego CA. *** Available from Ancell, ANC 152.2/8145

Catal og # 359:020% wHGE) MaSBing or 168YPO" 1 M

10 Competitive ELISAs were done \fvith 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 11ES antibody and 10 unlabeled antibodies (3A4, 9AS, 2E2, 2E7, 4B6, 4E10,
5C4, 5G1, 11E8 and 11G1). Antibody 11E8 binding was blocked by itself and 7 of the
other human antibodies in epiiope groups 4a and 4b. However, binding of 11E8 was not
blocked by antibodies 3A4 or 9AS(epitope groups 1 and 2). Reciprocal binding
‘experiments 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 competé with epitope group 2 antibodies in reciprocal binding
experiments (Figure 13B). Human antibodies thaf 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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Example 7. 10Dl binds to human activated T cells The ability of | OD1

anti body to bind to CTLA-4 expressed by nornmal 5 hunman T cells was

i nvesti gat eddm/tid2ew cyt onetric anal ysis of resting and actrivgaiesicT cells
(Figure 14). Freshly isolated human peripheral blood nononuclear cells at 2

X 106hnl were incub i_n_th ence or a e of 2 ug/m of the T
-cell nitogen, phyt gﬁgﬂﬁa ottt 3%%‘“’9&1“? dyRlog bation, the
cells vverevxq.s e@nd stained wth the foll ow ng antlbodles 1) no

anti body; 2) FITC, a human 1gd anti EGF 10 receptor anti body;.

| OD1 FI TG, h’é‘?ﬁ&ﬁ ‘é&‘l‘!u CTLA-4 anti bod 147- FI 01/ 14424
PCTI USD0) 23356 moATUBSENL | “hunGtmBaluRr B ST ARG AT o o Eﬁﬁ“ n for
7140

hr., cells were washed and stained with rabbit anti-Fl ol | oned by
goat anti - rabbi t - PE. 9a8nal wsicémpstition pérh broipeBla0sb, byapbocyt es gat ed by forward
versus side scatter. As shmanCompeftiogforregrdvp2 resting | ynphocytes do not
bind 10Dl antibody, while PHA-activated T cells express low 5 |levels of
CTLA-4 at the 2ell s3¥df ac@nﬂmr?mmf®ﬂ®mrf®m%4m5mdﬁedl at e donpl enent
dependent or anti bod@depé’ﬂé@?ﬂem wlthdagf activated T-cells The ability of
MAb 10Dl to nediate conpl ¥{fEhrB¥BeHEERRS| | ular cytotoxicity (CDCC) or

ant i body- depengent || uI cyt ot oxi Ci Al 0 expressing
cell's was |nv2§sjt| gat%& %’;g% %é?’gm"}%g’mﬂ'lgérum s used as a
source of conplinent, |n or s provi de optiml conditions for CDCC.
Rabbi t conpl engnt hagpbee@mg etbOwith i mbmbdRs glbective in ngdi ating CDCC
with human 1 g3 thangpunagoes @BMBnoh-Jeiproadlz, Masl ak et al..1999).

PHA- sti mul at ed T- celthE8 weNe cinfpatiorditid, 2fand8.Cr and 15 i ncubat ed with

vari ous. concentrat iltdts oWeandompéilienwithNAb | OD1 or anti-CD3 MAb with or

wi t hout rabbit serudE¥s a source of conplenment. After a 1 hour incubation,

the 51Cr rel eased dying cells was determ.ned using a gama counter.
Target cells i ncubat H’ WI t h 2% SDS served as 100% | ysis controls. The
antl-CTLA-4M§g 1031 |at of the activate T- cells (Figure
15). Under the sane qndl 5'9 f‘%GZa anti - *MAD led to
significant CDCC. B MU hurran lgd efficiently fix rabbit
conpl enment-; ther ef orgyt heﬁgc‘g,; hﬁﬁ@ﬂ,qegndrg)st likely reflect the greatly
reduced expression @1 CTL Eorfipetifion &6 B of-Fbc on activated T-cells.
Simlarly, no ADCC activity was observed I\/Ab | OD1 using autol ogous

nmononucl ear cefls aBNigtf errmetesaiﬂiSn()Eomﬂtbm&&)grmBHAtosﬁi mulydsed T-cells
were 25 labeled with "Cr and incubated with various concentrations of
anti- CTLA4 MAE 10D18HS™ anEompefes whinh ne erinpeitions witeanoups dlpafus noYesnucl ear cel | s.
The effector to target cefPpmpetitionwithgroup 3 nottested

* Murine monoclonal anfibody
** 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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ratio was 100: 1. After a 4 hour incubation, the 51 C released by dying
cells was determ ned using a ganma counter. Target cells incubated with 2%
SDS servedVQ942, | ysis controls. Al though the anti- CBSTHEMI3E6, nuri ne -

| g&a, which can nediate 30 efficient ADCC with human effector cells, only

| ow | evel s %@Fﬁ AlfLe 18y C the

requi rerren'flg'ISF I gh leve aﬁt%l gen g’%%‘s)gfdg#q%n%%ﬁsurface of target.
cells for sﬁmedwﬂntabm-FHi(hlgG m%veﬂwgoa@nurﬁhbﬂtd?ﬁ | Ayalysisayasi sot ype
general |y capab I tivities
Is likely 5“'&@ @Mﬁ Ezgﬁ m@%@&%eﬁgg% gpri‘g’sm on of
CTLA-4 on ﬁﬁtiﬂg\lﬁhphbc'ftes do hetbnﬁﬂﬂll]ienmmdg whileePHhaetivatet Tooells e:(pressntuveas ed

nunbers_of_ a eII he pri mate toxicol ogy studies (see bel ow)
is condi s]%?c‘ W °:f8 DCC and CDCC activity of activated T-cells

by MAb ILGD 1 in vivo. 5 Exanple 9. 10D1 precI|n| cal tOXICIty studies in

e e @ edie : endentchr antibédyv-depeddentt i body and
macaques V\@iofmwmellsA total of e| ght m)nkeys wer e anal yzed. Four
nonkeys (two nales and two fenmales) tolerated three bolus i.v. doses of 3

ng/ Kg human anti-CT , Eagquﬁén@ mal es)

tol erated three bol tlgfélab Wj?ﬂ)ses o’?P%ﬁé@ﬁ d anti %ﬁ W t hout
si gni f i cantytetbxinity €CDCChonantibadyidepsindent celbﬁatucwmmmmgm,af CTEAdi ngs. A
10D1 prbmat 3.0 ng/Kg) To investigate the effects of

X !’ﬁi%é
10D1 i Vi V sgm%?léﬂr?aq'?% ?JXI ogy study was perforned with two nmacaques.
In a multipl e dose tRox CDIQG) experimisnts Fabhibiseram®ps usedas 9 sq@ceoficomplimenta s

adm ni stered ﬁ@hn%gﬁng f this
study was 6™ éeé th ne\éﬁﬁ&ﬁfm{]@&rl&%tqﬂ%eé‘f m@ % In 9&&%&1 eogs gi ven
at a dose benoresffectine in nedinting COCE mmuumhﬁgﬁﬂhﬂdummmphmt i n a rrur i ne
tunor regression n udi es.
femal e cyngIS M%@ﬁ%e?ﬁ%c@@g&%ﬁ%sm o Far | sg?a\l/%er e%ﬂl fa{ragci with t hr ee
intrav aBousncuImédmtldmmas cdncénthitiony/of gnti-CTDA4 dALI 2§11 GCnt-CDB MAd witht o -
eval uat e saf cel | i.n_th sl s were
observed f&F %P??%S;Q[F r%ﬁ%é aostlcg le t ossﬁggwlﬁanﬁﬁg Ig‘qt y and
nortality ugledsed byldyimipoets msdetmimed nmng agamma ofuntene Targetsellvipeubate@even days
after the | ast t he. ani cr|f| ops d to exam ne
their or gal’l‘g&' %{dgﬁgaﬁ&ﬂ qug%l%sbsﬂéﬁﬁs@ rdg‘i%cj%nﬁﬁc} e?‘%r e each dose
an d bef or e mafatePDEClof theartivitedt-¢olls (lﬁﬁur'& 15Y. &nidethesaneet conditioms)ithe 25
expressj on of a vat i ry. .Pl s _al so

col | ect®d F‘FWFf W?ﬁd§° 6‘%’?’% ﬁ@&gﬁ&éﬁﬂ“% t BT g
anti-10D1 ag&y éiﬁdbhtfyﬁmmﬂﬁeﬁmﬁjhneﬁt, iifsfefore 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
aufologous mononuclear cells as effector cells (Figure 16). PHA-stimulated T-cells were
25 labeled with 3'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 1gG2,, which can mediate

30 efficient ADCC with human effector celis, 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 MADb 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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The aninmals tolerated three doses of antibody 10D1 w thout any clinical
synptons during the treatnent course. The wei ght of these aninmals did not
change 30 swyitfiueant|y. No gross findings were docunent edrasenssse
organs/tissues exam ned at “necropsy for either animal. 85 WO 01/ 14424

PCT/ USOO 2335 H st opat hol. o dj es were,perfo d at dfjeld,

| aboratorie ?%&&Wf‘&”ﬁ?‘?ﬁﬁéﬂﬂ%ﬁ%&ﬂ %‘mf"i‘tﬁjrrf sg‘r@feﬁﬂﬁ“& ? ARPERVAEYY t hat
mul tipl e dossfsnopdasddunitielslof détiVate® T-celly UM RinRkd tocdlony shidies (4e8 balew) &f t he
organs and tissues e a@ﬁgglgéf Ph? macokineti ¢ analysis revealed the presence

of signifi cAPSIFERIEN andLCICH astivity of activpted Biselis by MAb 0B e of
bot h monkeysypage Table 7). Plasma levels of | OD1 were determned by a
conpetition assay with FITC- 10Dl using flow cytonmetry and 58a3CTLA-4
T-cells. Tabhle pl a?rra | evel s Tl e, #2 Pre-1 dose 0.0
bi gl m  pl3sniésample). LOD1 preclineal toxicity studics ip eynomolgusmenkevs sg) 43. 6 ni
plasma) Day 7, prer dose 83.6 ml |lama 97.3 (pghnl plasnma) Day 14 90.2 - 1
lama 70.9 | pbwa) 10 Ewelindapéndent eixidolegy staliies dOI0D1 anitiodp ahyd HAARER KRr\aS
performed by e%l S@.n %s{ﬁg&i{tfic nt anti-10 response,was observed in

ei ther ani materigRgd, g ol o were ggtyed; gy monkeys (typ ARLIWY| at es
were coat ed féinkids)tO1EYatelliftived Bolis i vOddsessoT3g/RE himéd dndi-d1201, held Hhor 1 9G
assay). Dilutiqgns of plas sanpl es, {rom arious, time points were

i ncubat ed Wi %?%%ﬁéﬁa%ﬁﬁs)@m PPIBDLY- desesel W meKect ed with
ei ther afg i -Hugddhahiti-CITAUGhbE-sipRTchdtichnicdl/SaintunBtoRioSIo B 8t MSSpdtieAsac s- | gM
anti-10D1 antibodi es appear to have devel.oped by day 14, however, the

titers are ow. IgManti- 10D ant5ibodi es appear to have devel oped
by day 14, however, the titers are very |low. These data denonstrate that

the nonkeys did not davel oqepanprimatdiskicelviy bady (3.emgaages after 3 doses of
the antibody. 20 These data denonstrate that the aninmals did not develop a

significant antibody..fesponse,.aqal nst 10Dl durinpg t.he course of this
study. | nmunot oxi col Eﬁ?‘v%gigg?wggf‘?@%ql%%@vp ’&an{és?@?‘ﬁ‘?%'s i s of
Iygphocyte gmrﬂui;ﬁdiwiﬂstwdl dmuaicatgest.Hﬁamﬂﬂ;ﬂﬁdaéFﬁdhﬁysﬁnﬂflﬁMKle?DY,ftﬁbocyte
subset s am i ncl,ude as a marker, for tota -cells and CD20 as a
s ber T By S eroDsa RRpaou B rion O pRHae, T vt phfte
expressi on ciudghvhs (didstdiRine Thetsletability JEMAb 2D BPFo nloakdyd Eivh 5t aldos@ind

mar ker), as Il . as for ., activiion markers CD25, CD29, 9 and HLA-
) s\é\ﬁedule compatlrble witth e cacir(]ms 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 wete"
observed for any adverse reactions, weight loss/gain, and morbidity and mortality up to
14 days post administration of the first dose. Seven days after 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 conrse. 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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DR. No remarkabl e changes in T-cell popul ations or expression of activation
mar kers was noted. The results are summari zed in Table 8 bel ow. 86 WO

01/ 14424 PE@MUBHE 23356 Table S. Flow "netric anal ysi s PET/USYAIGCYt e

popul ations Tine int Mdnka !'1 Monkey #2 Pre-1 dose D3 = 61, %D20 =1 %CD3

=t kD20 = 22 YRk RoigpiRis wile piima %%mﬂﬁ?m Y3, bRo/@?zg

Day 4, preAR.(OegesidiDfom thdle stafitdifidicdted Haiultiple ﬁose%IMAb:ﬂDl didast =

UuCD8 = 62 % = oD = 37... YCD25 %UCD29. 0CD2551, (VCD29 = 36
%CD69 S 1, pﬁaﬁ%aﬁg%toé%%oféhiorg%ﬁﬂdﬁugwg pre-3 dose O/&:DB = 59.
%CD20 =15 %C133 = 5I1PhatfAddineticlafialySi€ievéatéd/the PrebiBebor sifsiRahtllevdld %CO25

= 2, Y%P29 _5.44 oCD29 = 39 %HLA. DR %/\691
%HLA- O &F:?D 97. ’T/%CE/&—% ‘%Agdn 5Plasrpa of both %S@Tab}&ﬁzé’m@elew@ﬁ = 49,
uCD8 = 44 YﬁDﬂwereQﬁten%%b aaﬁngem&saﬂwnm&@l%mmc etrfdd® = 34
%CD69 s 1, ﬂkﬁ = ']-3 %CD69 %UHLA-DR =1 Heparinized bl ood“sanpl es
wer e anal yf DSF I§.| ow cytornetry using FITC or PB-I|abel ed
anti-|ynmphocyte reagents. %CD3 and %CD20 are based on a 5 | ynphocyte gate.

The additi onal T-ceITamav.kmmﬁadn@méwatlon mar kers are all based on
CD3- positive cells. These data |nd| cate that nmultiple doses of MAb 1 QDI

does not cell populations aor T-cell
activatio R a8 6—10—0-{nyl Kg)
Si x cynomj 10 non
nai ve and ssi gned
to treat lmmuﬁs—a?ﬁmﬁ#é%%—ew—%%%“unber of
Dose Laye! Dose Vol - piafontt i 4o on Aibddy TadpGitse ol Bt B 11 220 3 ©- 6

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  IgG 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 appéar
to have developed by day 1.4, 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
antibod-y 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.

86



Each ani mal received a dose of human anti-CTLA4 (5 ng/m concentration) by
I ntravenous injection (i.e., "slow push" bolus injection) every three 15
days for onwomaakd2di .e., on Days 1, 4 and 7). Detail ed clrCnoswi233se
observations were conducted at |east twi ce daily ("eageside observations"),
and a thorough physical —exam nation was perforned on each aninmal prior to
the study and on Day TsbleBoHlpw ertampatrie anglysis efkemphosytepopiiations;r est udy and
Days 7 and 14), and ophthal moscopi c exam nation was conduct ed on all

ani mal s mmumm 12— B Opd 20 Sameie@z T 0T _evatuat i on

of serum chemr P ] o7 :
fromall animls prest uy an C@fr@a 50Add| i ona‘}‘-CDéaFPpI’&@Bfﬁr sel ect ed
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nd flow
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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 animat 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 prestndy and on Day 14. Additional samples for selected
hematology parameters (total and differential white blood cells only) were collected prior
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I ntravenous s an infusio at..a _dosage ,0 [ Kg, Jhe Obj ectives of
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nonspeci fi &, andbaibherea:tionmidmsxcallexanhmm ahdnséﬁactasafhaﬂym@hebahaﬂ ity

profile for NAbl 1|n atients . and, iii. determ ne the
phar macoki FeEREER H‘mﬁeﬁb%i @’@ﬁf“&#@&'@é&?‘?ﬁ% & O¥®nt of a host

| Mune1s esel oiﬁsWs$MMQaddl ti on t he study will attenpt to
identify prelimnar evi ence of effi The st nul tj center,
open-| abel study of %&‘I ﬂEFd’é’élyﬂf %T n‘feﬂg’i%nslﬂﬁfr&@tsypf?ﬁe st udy
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(see Table 10 bel ow). 20 T bI hase reen | nfus on Pos n usi on .
Fol | ow. | priorq peerqpsy en Day1 ‘ﬁd“‘?ﬁ ‘gﬂe"i mle"?%“? 2 day day

day day nOphyt,predbée heanofitehtriiohs Weft aiproxifatel84and momgﬁnlhbﬁthé’ 3d4hd21 28
.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 weck 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-
CTLAA4 antibodies can enhance antigen-specific T-cells.
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exanpl e of
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 >S5 ng/ml, testosterone <50 ng/dl, primary gonadal androgen suppression, life expectancy

>12 weeks, and Karnofsky 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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frequency of CD4, CD25, CD69-positive cells and CD8, CD25, CD69-positive
cells at - - tinmes prior to, during, and subsequent to MAb 10D1

admi ni stWQtM@424 n two of the subjects. 30 These data REFOREVIEI6e t hat MAD
| ODi  does not result i n non- specific T cell activation. Table 12. Flow

cytonetri anal actlvat skers i,n rostate cancer
Sﬁbj ect s“ieflé‘é?‘@ H%WW " We"“?fﬁ“‘s’\}w‘b??%ﬁzél .
PCT/ USO%&&%ﬁﬁmeaavmeﬁwm msasapmgeesﬁm@mlmﬁaﬁas AfieCReat@Britcd % 3
Screen 1. 9@ dnfusion 3 N2.50.7 3 130 MN -
1.9 0.9 %Aiﬁe&hm’ “‘P‘“?n °‘“§’ 11'86“&7‘1'% fimeg ‘&Pm?ef%') Rﬁ feageregpogse 3 250 M N
2.1.1.2 généf'e@e gfthaﬂ stable, d.)%fr&s@% merfitofedd.Plasm4 8éidentrafions of MABHR 0.9 0.5 3

pay 7 .. 21 2.31.9 4 Screen 1.4 0.8 4 -30
“MEN (P relOlbl sre(bemgaﬁsw%msdﬂdmnﬂn%mg up o trgauopthg aften 0. 1 4 145 M N
0.4 0.2 ;£460 MN 0.2 0.2 4 190 MN 0.8 0.3 4 250 MN 0.1 0 4 370MN 0.3
0. 1. ‘ -

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 subjects treated, MAb e
10D1 appears to be well tolerated. —

10 Because of the importance of monitoring the immune status of patients-in
the trial and the specific goal of monitoring generalized effects on T cell activation by S
anti-CTLA-4 antibody, the entry criteria in this study included minimum: levels of CD4
and CD8 T cells of = 500/ml and > 500/ml respectively. However, it was observed
during the initial accrual 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 enfry 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 ST
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-cach of the following markers: CD4,

CDS, 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-pousitive 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. a
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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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TATTGAAGCAh & derbaddohdchd @«nu A ‘u"‘"“ “P"" AR AACAAATA

‘ @@@'WWT&W’EE%WEAACCT AT

CCCTGGGCT e ESER
GCGTGCACA e CRE
GCAGCTH: - eIiYaTK

25 CCATAGGCTCCGCCCCCCTGAOGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGA
CAATC‘ﬁSCT lnle Au!nm unim A‘ e d-qunnmqqgggp: ll l:-:t A%ﬁ?ﬂ A 5’?"“'*"5'?‘:’:'1" (4£CCTCGCC
c:rcmmcmewmcmcacmcm@wsmem&cmccccccmeccmmacecc
TTATCCGGTAACTATCATCTTGAGTCCAACCCHATAAGACACAACTTATCACCACTEECAGCAGCCACTGGTAAC
AGGATTAGCACAGCEAGATATATAGHCCOTECTACAGAGTTCT TEAANTGGTACCCTAACTACGGCTACACTAGA
50 AGGACAGTATTTGGTATCTGCACTCTOCTEAAGCCAGTTACCTTCOGAAARAGAYITGGTAGCTCTTEATCCGGC
AAACAAACCACCECTGETACCUCTGUT T T T T TTET I TECAAGCAGCAGAT TACUCECAGAAAARAAGGATCTCAR
GAAGATCCTTTGATCTTTTCTACGBEETCTIEACCCTCASTECARCHAAAACTCACETTARGAGATTTTCETCATG
AGATTATCARARRAGGATCTTCACCTAGATCOT T T T AAR T T AR AR ATGAAGTT T TAAATCAATCTAAAGTATATAT
GAGTAAACTTGCTCTEACAGTTACCAATGCTTAATCAGTGAGGCACCTAYCTCAGCOATCTGTCTATTTCGTTCA
55 TCCATAGTTGCCTGACTCCCCOTCETOTACATAACTACEATACGEHAGGGCTTACCATCTAGCCCCAGTGCTGCA
ATGATACCOCGAGACCCACGCTCACCOBCTCCAGATT TATCAGCARTAMACCAGCCACCCEGAAGGGCCGAGCEC
AGAAGTGATCCTGCAACT T TATCCICCTCUATCOAGTCTATTAATTATTACCOGGAAGCTAGAGTAAGTAGTTCG
CCAGTTAATAGT TTGCGCARCE T I I TOCCA T THCTACAGGCATCE GSTETCACGCTCGTCATTTGETATCECT
TCATTCAGCTCCGETTCCCAACEATCARGBOGACGTTACATCATCCOCUATETTETGCAAAAAAGCGGTTAGCTCC
60 TTCGETCCTCCGATCGTTETCAGARGTAAGTTGECCECAGTG T AT CACTCATGGTTATGGCAGCACTGCATAAT
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CTCCAGCT CAAGGCGEEGACAGGT GCCCT AGAGT AGCCT GCAT CCAGGGACAGGECCCCAGCCGEEGT GCTGACGCAT
CCACCTCCATCTCTTCCTCAGCACCT GAGT TCCTGEGEGEGACCAT CAGT CTTCCTGI TCCCCCCAAAACCCAAGG
ACACT CT CATWR P EHEHECGGACCCCT GAGGT CACGT GCGT GGT GGT GGACGT GAGRERESIARBIRGCCCGAGGT CE
AGTTCAACTGGTACGT GGAT GECGT GGAGGT GCATAAT GCCAAGACAAAGCCGCGEGAGGAGCAGT TCAACAGCA

G 10 GTTGGCGGGTGTOGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGGACATA
RO AR AR TACA AT CTIATE AT A TACHCRTRCGARTYASCTIGRCACTRTAGAAGAGCCTC

GCCCT “zu‘:L"&a“c. &% a‘*e“'a. PERRSCGCCCTGT
e

CCT UU,S? ‘t?r'a‘ tii.‘ g:’u chc‘f Y:f w\e 1\4:%‘*‘;?' r!&“t”g A‘t. .;5} ,‘1“"‘3" mTCTmC

GGTC T CCG L A v Q- NG ivyaiin “‘: eI ACGOGOGGEG

45 ATGCTCAGGGAGAGGGTCTTCTGGATTTTTCCACCAGGCTCCGGGCAGCCACAGGCTGGATGCCCCTACCCCAGG

G¥K3AGIIXBEEEE&GEI§§A§¥ I¢ '

CC L A
% ('e;.v' A #_"

il e ko
““"3'\*"’% . 7':‘5*33? SEESR "; o

r

R

Al l-leequnm\ﬂ [ )

v PTRBCR . CEDARCHACTRIBACCARRAMERTANTCCGCCTC

94 GTGAGCAAAAGGCCAGCAAAAGGcCAGGAACCGTAAAAAGGCCGQGTTGCTGGCGTTTTTCCATAGGCTCCGCCc
CCCTGACGAGCATCACAAAAATCEACGCTCAAGTCAGAGGTCEGCGAAACCCAACAGOACTATAAAGATACCAGEC
GTTTCCCCCTEGARGCTCCCTCGTGCECTCTCCTGTTCCGACCCTECCGCTTACCGGATACCTGTCCGCCTITCT
50 CCCTTCGGGAAGCGTGECGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCATTCGCTCCAA
GCTGEGCTCTGTECACGAACCCCCCGTTCAGCCCOACCGACTGCACCTTATCCGETAACTATCGTCTTGAGTCCAA
CCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTEGTAACAGCATTAGCAGAGCGAGGTATGTAGGCGE
TGCTACAGACTTCTTGAAGTGETGECCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCT
. GAAGCCAGTTACCTTCGGAAARAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTEGTTT
55  TTTTGTTTGCAAGCAGCAGATTACGCGCAGAARAAAAGGATCTCAARGAAGATCCTTTGATCTTTTCTACGGGETC

TGRCGCTCAGTCEAACGAAAACTCACGTTARGGGAT TTTGETCATGAGATTATCAAAAAGGATCTTCACCTAGAT -
CCTTTTAAATTAAARATGAAGT TTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATG
CTTAATCAGTGAGGCACCTATCTCAGCGATCTETCTATT TCGTTCATCCATAGTTGCCTGACTCCCCGTCGTETA
GATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTACAATGATACCGCBAGACCCACACTCACCARC
60 TCCAGATTTATCAGCAATARACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGETCCTGCAACTTTATCCECCTC
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--------- WO 01/ 14424 PCT/ US00/ 23356
(3NTCX:A&3T(TTAJ"TA¢¥FT'(FFTCIX:GiIBAA(I?TA(BAKFTA%KSTA(STTT:G{X:A(JFTA¢¥TA&FFTT(X:GKJNA£IETT(§FT(3
C- WO 01/14424 PCT/US00/23356
CATTGCTACAGGCAT CGT GGT GTCACKT CGTCGTTTGGT ATGGCT TC@TTCAGGCT CCGGTTCCCAACGATCAA
p T

GOGAGT TACEYRISEACCERIATEIPT -‘."ca- AGOUAECRYTARGTAGYT .s'a, me RETERS PAGAAGTAA
R s e S T e

> G'I‘TGGccGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAA’&TCTCTTACTG’I‘CATGCCATCCG'I‘AAGATG
CITTTC3GT WH@MM&E&H&W% CTTGCCC

IR .,»,,A
.er‘%‘%{% L 04 A s ' " el \ TATTGIC
ﬂ}‘ s ally
(clohah\ boba TAAAAAEAGGCGfATCACGAGGCCCTTTCG

'EEWGCNGMGTA

CGT AngC@mwmrschGAGAGTGcz;ccmucsz;cmmmrccmemccsmmm

A AR R R P R R AT T BT AR A P GCAGC T CCCGGAGACGGTCACAGCT TGTCTGT

A 10D1 VH

AGCGGAT GCOGGGAGCAGACAAGCCOGT CAGGECGCGT CAGCGEGT GTTGECGGEGTE 3TCAMGCTGGECTTAACTA

T GOGGCAT CABAEAGA TTRGTAGH I (CAGHGIBRECINTI T ERACKNETBTCEIT AGAACC) CGGCTACAATTAA

TA 1@0mvmmsmmwmmmm@%mm 1399 VH CAGGTGCAGC
Ay . )

COCT GOAGT GieAdobeadG MGETaRtaRe AT ShEAATHoGA AAGALCERASEACTAC GCAGACTCOG
TGAAGESCOBERIGEEEA TREITBATC CTRGLCTRGATAACTTEUAMGSATEISCAEPGTAT CTGCAAATGA 250
ACAGCCTGAGTRECTGAGGAC ACGGCTATAT ATTACTGIGC GAGGACCGGC 300 25 TGGCTGGEGEC
CCTTTGACTA CTGGGGOCAG GGAACCCTGG T C 350 CTCAG 10D1 VK GAAATTGTGT
TCGACCCAGT Gp e Oonirbodabie eédabistade | &lend s cobbacddtinAAGACCCACC CTCTCCTGCA
GGGCCAGT CAnEMYcdAat TAGECAGEHAGEIRRATCAOGACTIRGE AGEBATATAGBAGAAA CCTGGCAAGG
CTCCCAGGCTARCT@ARCIRATCASALA COBTOOAT [GRCAOACCEERATCTREGOAPCCCA GACAGGTTCA
GTGGCAGTG@GM@MWWTM@B@WW@G@?G@A@ CCTGAAAATT 250
‘ , 9300 35 CAAGGGACCA
GGC GTGGTCCAGC

4B6 VH

CAGATECAGC TEGETGGACTC TGEGGGAGEC GTGGTCCAGC CTGEGAGGETC SO
40 CCTGAGACTC TCCTGTGCAG CCTCTGGATT CACCTTCAGT AGCTATACTA 100

TGCACTGGGT CCGCCAGGCT CCAGGCAAGG GGCTGGAGTG GGTGACATTT 150

ATATCATATG ATGGAAGCAA TAAACACTAC GCAGACTCCG TGAAGGGCCG 200

ATTCACCGTC TCCAGAGACA ATTCCARGAA CACGCTGTAT CTGCAAATGA 250

ACAGCCTGAG AGCTGAGGAC ACGGCTATAT ATTACTGIGC GAGGACCGGC 300
45 TGECTGGGGC CCTTTGACTA CTGGEGGCCAG GGAACCCTGE TCACCGTCTC 350

CTCAG

4B6 VK

GAAATTGTGT TGACGCAGTC TCCAGGCACC CTETCTTTIGT CTCCAGGGGLA 50
50 AAGAGCCACC CTCTCCTGCA GGEGCCAGTCA GAGTGTTAGC AGCAGCTTCT 100

TAGCCTGETA CCAGCAGAAA CCTGGCCAGG CTCCCAGGCT CCTCATCTAT 150

GGTECATCCA GCAGGGCCAC TGGCATCCCA GACAGGTTCA GTGGCAGTGG 200

GTCTGGGACA GACTTCACTC TCACCATCAG CAGACTGGAG CCTGAAGATT 250

TTGCAGTGTA TTACTGTCAG CAGTATGGTA GCTCACCGTG GACGTTCGGC 300
55 CAAGGGACCAR AGGTGGAAAT CAAAC 325

1E2 VH
CAGGTGCAGC TCGTGGASTC TGGGGEAGGC GTGGTCCAGC CTGGGAGETC 50

60 CCTGAGACTC TCCTGTGCAG CGTCTGGATT CACCTTCAGT AGCTATGGCA 100
TGCACTEGGT CCGCCAGGCT CCAGGCAAGG GGCTGGAGTG GGTGGCAGTT 150
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40 CCTGAGACTC TCCTGTGCAG CCTCTGGATT CACCTTCAGT AGCTATACTA 100 TGCACTGGGT
CCGCCAGGCT CCAGGCAAGG GGCTGGAGTG GGTGACATTT 150 ATATCATATG ATGGAAGCAA
TAAACACTAVESHHANMT CCG TGAAGGGECCG 200 ATTCACCGTC TCCAGARAFESHAZIISCAAGAA
CACGCTGTAT CTGCAAATGA 250 ACAGCCTGAG AGCTGAGGAC ACGGCTATAT ATTACTGTGC
GAGGA A ( CCCTGG TCACCGTCTC
350 CT¢ hGe CTTTGT CTCCAGGGGA 50
50 AAGA ﬁé&i{&% ﬁ%@ﬁeﬁ! %WEMC#&GGAG@HTCT 100 TAGCCTGGTA
CCAGCAGAARTA AT RCEIRPEI TCRCRAARREEC CAAAAGRATEGTEACCGEGBETATCCA GCAGGGCCAC
TGGCATCOTATIGACAGGTTCA GTGGCAGTGG 200 GTCTGGGACA GACTTCACTC TCACCATCAG
CAGAATGGAG CCTGAGAATT 250 TTGCAGT TACTGTCAG CAGTATGGTA GCTCACCGTG
GACGTTCGGC 300 55 CAAGGGACCA AGGT CAAAC 325 1E2 VH CAGGTGCAGC
TGGT GGAGh e THehd et ddondrtCrcnlediven Crohdadtlz! Erdriecidd GoTGAGACTC TCCTGTGCAG
CGT GOGGhbadTAREST ACGTTARCIGREALTAN TROTATTAXCARSGETTAGCGBEAGGCT CCAGGCAAGG
GGCT CGACTE@aBET CRAASERANBOGAGBAGACT G:xmqqar mmmmss% ATATGGTATG
Gy ARG BCATC TCCAGAGACA

GGAC ACGGCTGTGT

GGGEC CAAGGGACAA

CTGICTGCAT CTGTAGGAGA 50 10 CAGAGICACC ATCACTTGIC GGECGAGICA GGGTATTAGC
AGCTGGITAG 100 CCTGGTATCA GCAGAAACCA GAGAAAGCCC CTAAGICCCT GATCTATGCT 150
GCATCCAGIT TGCAAAGIGG GGTCCCATCA AGGITCAGCG GCAGIGGATC 200 TGGGACAGAT.
TTCACTCTCA CCATCAGCAG CCTGCAGCCT GAAGATTTTG 250 CAACTTATTA CTGCCAACAG
TATAATAGTT ACCCTCCGAC GTTCGGCCAA 300 15 GGGACCAAGG TGGAAATCAA AC. 322 96
WO 01/14424 11iil1) 1111l 251 ~r 2 rf Iilt PCT/USOO/ 23356

96



L WHAT IS CLAIMED I'S: 1. A human_sequence antibody that specifically binds
to human CTLA-4. 2. A therapeuticallylLefective human sequence anti body

t hat speci f WQ#¥¥4245 pinds to hu;_ ICTEAE i e PCT/US00/23356

t herapeutical |l y-ef fective human | A Jifdgly of claim2, wherein the
anti body binds CTLA-4 on the cell *sutface®of snormal human T cells. 4. The

therapeutim - f, .M@ﬁumﬁn sequence anti body of claim?2, wherein the

anti body i = *in a patient. 10 5. The

t her apeuti cal | y- ef fect i vAhimuaesequencg mtibatlydint speoificalbf biadsao hudan CTH¥Hei n t he
T cell subpopul at ions marked by CD antigens CD4, CD8, CD25, and CD69
remai n stable duri and t Lo.th I nistratiqn,of th nti body.
6. An isolated hunan%’ seqﬁ&%ﬁﬁmﬁéfgn‘h‘g’fﬁgg&@ﬁ%&@‘rﬁ@yﬁ?{f&?ﬁ?@ﬁum
CTLA- 4 sahisiidsitshendnsCEHA4al |y free of non i munogl obul i n associ at ed hunman
proteins. 15 7. A conposition of polyclonal antibodies conprising a

plurality of antibgdie gj}glﬁg%g'c.i . 8. The conposi,tion of

pol ycl onal antibodi%’s o?m%fhglel%ﬂ C e@i"é?%%}%?mgqu csetanglbo@gﬁ *fferent
anti bodi eswizsahothe antibotlp binliaCTLA-4 ik theldell smfaep ofndrmal hubfan Tadefic | onal

anti bodies of claim?7 conprising at 20 |east about 100 different

anti bodi es according to 1 . Lt . I onal

anti bodi es of clai m9'7 coﬁn%ﬁégépjﬁan%ﬁy'eﬁ%gg% aBo%M%ﬁ%‘f@?é’?@%f{%nti bodi es
accor di ng whereih thie antibodyis wiellctolerateglrin s patiestnce anti body of claim, wherein the
human anti body bl ocks binding of human CTLA-4 to B7 |igands. 25 12. The

Hooa o o g S thckagRhefly e b SRS AY PG 2, 20 | POV

110_1%1;111‘&151@!_ﬂlﬂ’mliil!)pmpl}hﬁmsmbo@bi 2BtEE56s wg’owa&nﬁhc?&mf \rllm fﬁqgﬁnce
0 q . A -

ngﬁub?i 3#%2*3%% ?E%ﬁéf%%‘?ﬂ*f@@ﬁ*%?ﬁ@&eﬁﬂ% 14. The human

sequence antibody of claim 1, wherein the antibody binds to human CTLA-4
wi th an equi | i bri unf-assd¥liselptedhunmmsequenceaptifyodyithag specifigally bigls tddm# 15. The

human seq Lo st L. wher el égg{quﬁ“ Ilpoqlg bi ndi ng of
human CTLA- tg%&%ganﬁhﬂtﬂgﬁﬁgg%&g@ utbhglggzg% . eiB unnﬁs”sequence
antibody of claim1, wherein the antibody bl ocks binding of human CTLA-4
to B7 ¥ gands by at7: ead} camnositionpfpolycionat 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.

9. The composition of polyclonal antibodies of claim 7 comprising at
20  least about 100 different antibodies according to claim 1.

10.  The composition of polycional antibodies of claiti 7 comprising at
least about 1000 different antibodies according to claim 1.

11.  The bumar sequence antibody of claim , wherein the human antibody
blocks binding of human CTLA-4 to B7 ligands.

25 12.  The human seyiience antibody of claim 1, wherein the human sequence
antibody does not block binding of human CTLA-4 to B7 ligands.
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17. The human sequence anti bo aim 1 V\/ner ein the antibody blocks 10
bi ndi ng of human CTLA-4 to B? m Iﬂtst about 40% 18. The human
sequence MPPMHEWIA of claim 1, ody bl ocRSTUBMR3ISAg of hunen

CTLA-4 to B7 ligands by at |east about 50% 19. The human sequence anti body

of claim1, wherein ntlbod hea AN 0. The
human sequence aﬁtarb E@S \%ﬂ r%ﬂ“‘!‘ﬁé""“%&“ﬁﬁ%"@%@ﬁﬁ% avy chain
is 119G mﬂlﬂ&cﬁmﬁam&o@ﬁmﬁh@m@ummemmmmobmy of claimi1,
wherein the antlbody light chain is a kappa |ight chain. 22 The human

sequence antlbody m 1, wherei body IS
encoded by human '} ﬁé’ﬁm %ﬁ%ﬁ?ﬁﬁ%q é’ﬁ%ﬁitr}ﬁ% al n nuc ei ¢ acids
t hat COMMG‘E{(A—@%&M ﬁnuaﬁﬁa&ommmbenstan«aa)abéteeasem’m‘s as set forth
in SEQID NO 16 and SEQ I D NO 6, respectively. 23. The human sequence

anti body of clai erei-n the hu ant d ed by
hunaf | gG heavy chai nw@ﬁ&“ﬂ%ﬁﬂu?ﬁﬁﬁﬁﬁbﬁj&%ﬁ}n uc%) %’dgélygp&%g t hat
CONpr i S §indiz|of BlunaeCTEAUED BT digaidstbyat Jeast abousR0%. r egi ons as set forth in SEQ

ID NO 18 and SEQ ID NO 8, respectively. 98 V\001/14424~f LTI r~~If
fl f f~f ~PCTIUI§§X_)’ 24. The t %g% ima1l,
wher ei n t he human eqﬁéﬁg‘a‘“ﬁ‘hf‘i‘ll}%’&s“&n@%‘s" umathp Q?I?il%/léchal n and

human k%ﬁ%ﬁdfﬂbﬁaﬁﬂ@ﬂ%@ﬂig@nﬂuﬂydﬂemh‘mmBmpr| se nucl eotide sequences
in their variable regions as set forth in SEQ ID NO 22 and SEQ ID NO 12,

respectively. 5 2 Aﬁgm@@g@yg&ggﬂtﬁ% Qp%q mﬁwéﬂndm%ar&st he human

sequence antibody’is ‘éenco aln and aln Iabl e
regijon aindig ofbimars CHLARtoBTdigandsdiy af least abaut #0%SEQ I D NO 17 and SEQ ID
NO 7, respectively. 26. A human sequence anti body of cl ai m 1, wherein the

human sequence g ailib bkl vari abl e
regi on am no aci dfgseqlcjgir]éé{lalg1 ag&l‘ag% Pgr t I'n SEQ [ DNO 19§and SEQ

| DNC: 9, bmhmgamfﬂmhm#m/ﬂﬁwmby@qlﬁeﬁ@boﬁﬁﬂ%body of claim1, wherein the

human sequence . antibody is encoded by heavy chain and Iight chain variable

regi on amino aci dpequmm&aagequaﬁeaﬁwodwpcm Skt P ambodiBeabQ | D
NG 13, respectively. 28 he human sequence anti body of claim 1, wherein

t he hunmhameqlz@‘rméng antibody is encoded by hunman | gG heavy chain- ahdc
human kappa |ight chain nucleic acids conprising variable heavy and |ight

chai {5 sequences fpem VrKHuehah S&ljiHYe Sntifiddy oBélaien FY)herein the IgG antibody
heavy cham is IgGy, IgGy, IgG; or IgGa.

21.  The human sequence antibody of claim 1, wherein the antibody light
chain is a kappa light chain.

22.  The human sequence antibody of claim 1, wherein the human sequence
20 antibody is encoded by buman IgG heavy chain and human kappa light chain nucleic acids
that comprise nucleotide sequences in their variable regions as set forth in SEQ ID NO:16
and SEQ ID NO:6, respectively.

23.  The human sequence antibody of claim 1, wherein the human sequence
antibody is encoded by human IgG heavy chain and human kappa light chain nucleic acids
25  that comprise nucleotide sequences in their variable regions as set forth in SEQ ID NO:18
and SEQ ID NO:8, respectively.
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VK A-27, respectively. 29. The ody of claim1, wherein

t he human sequence antibody is ?,i, Iy | gG heavy chain and hunan

kappa | i ght vhetird2duc! ei ¢ aci ds i abl e heawsewxdsssi ght
chai n sequences fromV gene segnents VH 3-33 arfd VK .L-15, respectively.
30. The human sequence anti body of claim1, corrprl sing heavy chain CDRI,
CDR2, and CDR3 seq@éncedhe mpagisequents antibedy af slaim | wersmn i ADSORISIESEQ | D

NG 32) an | ai n CDR1,
CoR. and TS S naed cpuimg RO Eloht dRRAR K o A BRI T 5

NO 29), athit @ByEsSRWotiGrRquacesd their vaniablaregionsas sst fortigin SEQHD NQ28n sequence
ant i body 81 @Wlfﬁgmg heavy chain CDRI, CDR2, and CDR3 sequences,
SYTMH ( SE ‘} KHYADSVKG ( SEQ | D NO 33) and TGALGPFDY ( SEQ
| DNO 38), respectively, and light chain CORI, 99 WO 01/14424 | |!I I 11
1111511111111111 250 1 | A ok speice3etiedy ofldprz whemia DR seaventse

No35) . r BboRy I aided i ey ohat el b i vl am%?w%@%ﬁ’%’% (sec 10

conpri si ngetﬁmahqmmmNmRmdsmmmmr@&&velyquences SYGWH (SEQ I D
NG 28), 5 VI WDGSNKYYADSVKG (SEQ I D NO 34) and APNYI GAFDV (SEQ I D NG 39),

(SEQ 1D MO 26) . ARl AR o by ol RS BB i, )

L espect i vehtjhod$ . enddded byhaamy shaiprexd dightuhain lvesinbleakgion ammiwﬂwhpmenassa: d o
man ;.se eni ¢ non- human ani ma

32 Tﬁg gﬁgpfqg ﬁmqﬁgg%gﬁg@%ﬁ mgsgg&l%ﬁgrel n said transgenic

non- human aninal is a nouse. 35. The hurran sequence anti body of claimil,
wherein the human $&quehdumaggequprng gntibody ofgjaimsl; whensinithe hvgem spquendey v al ent

conpl ex CQF@J m@”’i%ﬁ of which
speci fi cal E?k&go@%dhﬁﬂne}ky%éﬁg he p&re%xﬁ?gﬁ{nb?%% X 0 £kcI ai m 36,
wher ei n tlsetfombemlwe 23 and SEQ P NO: 13, gespéctikegdyl t 0 each ot her coval ently.
38. The pol yval ent corrpl ex of claim 36, wherein the two different

antibodies are |inkgd ﬁ,gﬂm% e} Vx-18 ) mﬁhﬂé@k acid
encodi ng a heavy chal n g?g ﬂﬁgequgﬁﬁg gnﬁﬁ%i ﬁvhe?e%tg hT e nuclelc acid
of cl diSm eutihedy s engpdetiby hmqnéaﬁwmmmhght chain nucleic acids

comprising variable heavy and light chain sequences from V gene segments VH 3-30.3 and

VK A-27, respectively.

29. The human.sequence antibody of claim 1, wherein the human sequence
antibody is encoded by human IgG heavy chain and hnman kappa light chain nucleic acids
20  comprising variable heavy and light chain sequences from V gene segments VH 3-33 and VK
L-15, respectively. '

30.  The buman sequence antibody of claim 1, comprising heavy chain
CDR1, CDR2, and CDR3 sequences, SYTMH (SEQ ID NO:27),
FISYDGNNKYYADSVKG (SEQ ID NO:32) and TGWLGPFDY (SEQ ID NO:37),
25  respectively, and light chain CDR1, CDR2, and CDR3 sequences, RASQSVGSSYLA (SEQ
ID NO:24), GAFSRAT (SEQ ID NO:29), and QQYGSSPWT (SEQ ID NO:35), respectively.

31.  The human sequence antibody of claim 1, comprising heavy chain
CDR1, CDR2, and CDRS3 sequences, SYTMH (SEQ ID NO:27), FISYDGSNKHYADSVKG
(SEQ ID NO:33) and TGWLGPFDY (SEQ ID NO:38), respectively, and light chain CDR1,
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forth in SEQID NGO 1. 41. A transgeni c non-human ani mal havi ng a genone
conpri si ng‘Ha human sequence h uu(i I'lt“l“}ﬂﬂﬁﬂlﬂene and a human sequence
| i ght chaiWMOM¥¥hene, which a n i muni PEGFORYA35E human
CTLA-4, or a fragment or an anal’ og thereof whereb the aninmal expresses

1171 1CDRE o EoRA pepersas. BASGIs S8HER ¢ %éﬁa%%@%skﬁéﬁﬁé%@iéﬁiéém[ o
non- hung. )] 4RIQEYGSSPWI(SBQ IDIND:85) rebptRtivelpnsgeni ¢ non human animal is a

transgenic use. 43 The transgeni ¢ nouse of claim 42 corrprl sing HCo7 or
HCo 12. 44. A cel] n risin el obt ai ned. fr ransgenic
non-human 5 ani m# hzﬁ‘f"ﬁ@‘g‘g‘ ?ﬂ%ﬁ"{t@ﬂg} ‘Js‘il% 2CPRRFSIP: ﬁ‘G’ heavy chain
transgewmnémhﬁmwggqmgsesm msmU sgene, wherein the
hybri dona pf oduces hunan seguence ant i{ §£§ IE(ial |y binds to
humah GWYYI@@%qi(WQpB‘OM)&FW QA@ i( $PPriine is a
hybri do WO
Pwéi@e*xéa"@‘%é‘ eeC A CONTBaRS, RASOOISS SRk

speci fica or binding fragment thereof, wherein

t he ant NE26), AASEBQE (FEQ IP NEM3 Dhand QRYNSYRBR D YO:36).respestivelys equence
anti body conprising heavy chain heavy chain CDRlL, CDR2, and CDR3
sequences, SYT I%i%%m&am&&mmm&mmh&m 32) and
TGALGPFDY (SEQ I D NO 37 respectively, and Ilght chain CDR1, CDR2, 15 and
CDR3 seqmﬁm@m@%&m by 2 Gersgenic ngn-human apirabpRAT (SEQ | D NO 29) .and
QQYGSSPWI (SEQ I D NO 35), respectively, and heavy chain and Iight chain
varijgbl e region ) NI Gushas SEguete aRtibady 6Fdlaim®3] WherbinShidtlabbghide 17 and SEQ
ID NO 7, respectively, a human sequence anti body conprising heavy chain
CDRI, CoRp-humpwjanimplisa@o¥sfences, SYTMH (SEQ | D NO 27), FI SYDGSNKHYADSVKG
(SEQ ID NO 33) and 20 TGALGPFDY (SEQ I D NGO 38), respectively, and |ight
chain CDR1l, CDR2, 3£nd THoBamas ssguente antiboRAGK FRIMISwhére{nhehrbanepitnge  GASSRAT
(SEQ I D NQ 30), gqﬂ YGSSPWI ( SEQ | D NG 35), respectively, and heavy
chain arﬁ\"? Pﬁ Eﬂh %% i able region anmino acid sequences as set forth in
- SEQ ID NO 19 and SEQ ID NO. 9, respecti veI Y and 25 a human sequence

anti body of clain3d., cApplyvaléent gohplexgonsgirzing aClckit twaIDiRAan sequeticeCDR3
sequencefs SYGVH ( I SVKG (SEQ I D NO 34) and
APNYAPGAFS @%@%&%éﬁﬁgﬁ élpght chain CDR1, CDR2, and

CDR3 sequences RASQGE SSWLA (SEQ | D NO: 26) AASSLS (SEQ I D NO-31), and
37.  The polyvalent complex of claim 36, wherein the two different

antibodies are linked to each other covalently.

38.  The polyvalent complex of claim 36, wherein the two different
antibodies are linked to each other non-covalently.

20 39. A nmucleic acid encoding a heavy chain of a human sequence antibody.

40. The nucleic acid of claim comprising the nucleotide sequence as set
forth in SEQ ID NO:1.

41. A transgenic non-human animal having a genome comprising a human
sequence heavy chain transgene and a human sequence light chain transgene, which animal
25  has been immunized with a human CTLA-4, or a fragment or an analog thereof, whereby the
animal expresses human sequence antibodies to the human CTLA-4.
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QQYNSYPPT (SEQ I D NO 36), respectiv eavy chain and light chain
vari abl e 30 regi on anino acid sequer‘jﬂlﬁﬁ" “ I'l ’“Il n SEQ I D NO 23 and SEQ
I D NO 13, reapeemusnel y. 101 WO 01/ 1 1111 PcTakan/Asss6! " | |

111 PCT/USOU 23356 L a s 47. A phar aceut cal corrp03| tion conprising a

human sequence anti hody , of clai.m and a phar a t abl e
carrier. 48. The ph‘%r maﬁaﬂ‘ﬂ“gaiciﬂ%l ﬁ’lvﬁl’f}/ ?ﬁ?ﬁﬁﬂf &% npri si ng
an agent nsﬁ.i,ﬁﬁaﬂgﬁnansh&mg@l@nousmmne response against a target antigen.
5 49. The pharnmaceuti cal conposition of claim47, further conprising a

chenot her apeutic ag 0. The.phar mageut i canpo f.claim4a7, fur
her conprising an ti Hg’ﬂflm’ﬂ%e’g P}‘ﬁﬁ?ﬁg’g’ﬁbﬁ wi“%gﬁ?@ﬂ?gfﬂgl. A met hod
for inducing, augnenting or prolonging an inmune response 10 to an antigen
in a patient, conpr4i nmeﬂrﬁﬁb&hﬁmmmcammmmwg@idmtﬁumnamunt

of a pharmac utieal conposit claim47, wherein the ph ceuti cal
corrposﬁh@-ﬂ’“ﬁf Wﬁgg M& enge gy, nag;&gqn]eag%ag%ngxz The
met hod of seduhd®nipht chdiffAbgen é,%eﬁﬁthMnB&nﬂp&mfaMdﬂeﬂx te difibo@Nt i gen

froma pat hogen, 15 53. The nethod of claimb52, wherein the patient is also
treated withasspecifisallyfindsitp fumsn CHAN.  sai d bi specific antibody conprising an
anti body sequence having an affinity for an antigen froma tunor or a

pat hogen. 54. The nzd. hodrnefceltiimiofcfain 44yheticRimtht bl et igoridbBaa Virus, a
bacterium a fungus or a parasite. 20 55. The rret hod of clai m 54, wherei n

the pathogen is HV, 56., Ihe rret hod ,Of claimbl S
adm ni stering the a‘m | gé?ﬁh gmmm%xrsegheh% F‘%ga%t‘hagf%n%}dca{]% t he
pati enfo, Wisls&tiyiark CFLARE orgm:rgrﬁagmem ithepdolf, owhendirt the artibedynis selectefion e

anti body i nduces,, U%Fents or prolongs the i mmune response. 57. The net hod
of cl ai m FoUPGABY he antigen is a tunor antigen or an 25 antigen from

a pat hogen. 58. Thea hithdneqg mcahmmwmpmmwmmwmmm nis
cl ai m 56, GRGhaHCORS seiert SUISHL TR R SE RO e ds P abon i
the pati enhNO:32) and TGWLGPFDY (SEQ ID NO:37), respectively, and light chain CDR1, CDR2,
15  and CDR3 sequences, 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 CDR3
sequences, SYTMH .(SEQ ID NO:27), FISYDGSNKHYADSVKG (SEQ ID NO:33) and
20 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 ID NO:19 and SEQ ID NO:9, respectively,

and

25 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, CDR2,
and CDR3 sequences, RASQGISSWLA (SEQ ID NO:26), AASSLQS (SEQ ID NO:31), and
QQYNSYPPT (SEQ ID NO:36), respectively, and heavy chain and light chain variable

30  region amino acid sequences as set forth in SEQ ID NO:23 and SEQ ID NO:13, respectively.
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60. The rrethod of claim patient is suffering from

Al zhei ner' s _di sease an @mm gﬁ’\B peptide. 5 61. The net hod of

clai m 51, YOPVHaH conp ng a cytokine PETURWZHEi ent. 62.-
A nmet hod of suppressing an i nmune response in a patient, conprising

adm ni stering to jjhe & fof

pol yval ent preparéat | o%cﬂ;aﬁ{r}r;bre?.gl ng@?gpé%gﬁﬁﬂrﬁmgh hﬁn%‘r%ﬁg uﬁgﬁg&é’n& bodi es .
t 0 hunaof dBiinAnd alphatumdeutioallyacteptableararrier0 63. A net hod of suppressing an

i mmune response in a patient, conprising admnistering to the patient a

therapeutical |y efgf ectypy haﬂﬂﬁ%‘ﬂ Emﬁ% Eﬁﬁ, %‘é!e nprising at
| east- two human gequer?(}:leﬁantl ?aie)s & an%ﬁa%ﬂﬂo ggl %mtg%gd of

t r eat i nageateffeativé torinduse an DS résponse egdist e targed amtigdn.or  exacer bat-ed by

i ncreased activity of T cells consisting of adm nistering a theraputically
15 effective arm Ofry Iﬁn@s Burf 'rgi“é to the

subj éct 65. qﬁ]od o?ptreatl ng ca | ?ﬁwgﬁiﬁj Jectgf:%dr@ %g of

adm ni sbhnqﬂ;prapeumm@eeﬂoeut ically effective ambunt of a pharnmaceuti cal
conposition of claim47 to the subject. 66. The net hod of cl ai m 65,
wherein the cancefp i s 1k GG ESthp lofO1RP47, ﬁfrth%PéJnﬁwgi cancer.

67. The net hod of cI ai m b, furut her cooﬁbdrglﬁs??ng a-vaccl ne gin@_iaﬁe met hod of
cl ai m 6@ntibaly tosinyimmmaosuppressive olecule: unor cel | vaccine, a GV CSF-modi f i ed
tunmor cell. vaccine, or an antigen | oaded dendritic cell vaccine. 103

51. A method for inducing, augmenting or prolonging an immune response

10 to an antigen in a patient, comprising administering a therapeuﬁcall_y effective amount of a
pharmaceutical composition of claim 47, wherein the phannaceutichl composition blocks
. binding of human CTLA-4 to human B7 ligands.

52.  The method of claim 51, wherein the antigen is a tumor antigen oran
antigen from a pathogen.

15 53. The method of claim 52, wherein the patient is also treated with a
bispecific antibody, said bispecific antibody comprising an antibody sequence having an
affinity for an antigen from a tumor or a pathogen. .

54.  The method of claim 52, wherein the pathogen is a virus, a bacterium,
a fungus or a parasite. |

20 55.  The method of claim 54, wherein the pathogen is HIV.

56.  The method of claim 51, further comprising administering the antigen,
or a fragment or an analog thereof,, to the patient, whereby the a_ntigen in combination with

the human sequence antibody induces, augments or prolongs the immune response.

57.  The method of claim 56, wherein the antigen is a tamor antigen or an
25 antigen from a pathogen. |

58. The method of claim 57, wherein the tumor antigen is telomerase.
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59.  The fiéthod of claim 56, wherein the antigen is a component of an
amyloid formation in the patient.

60.  The method of claim 56, wherein the patient is suffering from
Alzheimer’s disease and the antigen is AB peptide.

61. Themethod of claim 51, further comprising administering a cytokine
to the patient.

62. A method of suppressing an immune response in a patient, comprising
administering to the patient a therapeutically effective dosage of a polyvalent preparation
comprising at least two human sequence antibodies to human CTLA-4 linked to each other.

63. A method of suppressing an immune response in a patient, comprising
administering to the patient a therapeutically effective dosage of a polyclonal preparation
comprising at least two human sequence antibodies to human CTLA-4.

64. A method of treating an autoimmune disease in a subject caused or
exacerbated by increased activity of T cells consisting of administering a theraputically
effective amount of a pharmaceutical composition of claim 47 to the subject.

65. A method of treating cancer in a subject consisting of administering a
therapentically effective amount of a pharmaceutical composition of claim 47 to the subject.

66. The method of claim 65, wherein the cancer is prostate cancer,
melanoma, or epithelial cancer.

67.  Themethod of claim 65, further comprising a vaccine.

68.  The method of claitm 67, 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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