; e3e<0L6T(24 Decenber 2004 5 METHODS FOR TREATI NG RHEUVATI C DI SEASES USI NG
A SOLUBLE CTLA4 MOLECULE 10 Throughout this application. various
publications are referenced. The disclosures of these publications in their
entireties are hereby incorporated by reference into this application in
order to nore fully describe the state of the art to which this invention
pertains. FIELD OF THE I NVENTI ON 15 The present invention relates generally
to the field of rheumatic diseases. In particular) the44nQeaembar 28@‘ét es to
met hods and conpositions for treating rheumati c di seases, such as
rheumatoid arthritis, by admnistering to a subject an effective anount of
sol ubl e CTLA4 nut ant nol ecul es. 20 BACKGROUND OF THE | NVENTI ON No cure
currently exists for rheunmatic di seases. Rather, therapeutic agents are
used to treat the synptons. Typically, the therapeutic agents are

adm ni stered over long periods 25 of tinme and the therapeutic value is
often di m ni shed by adverse side effects. Rheumatic di seases enconpass a
group of diseases that affect the nuscul o-skel etal and connective tissues
of the body. ThesEn@bSRRTRSTRE RMERANASEEIEARAINsotld@bhGa MBfEcaE™aL i on that
often | eads to permanent tissue damage, deformty, atrophy and disability.
30 Rheumatic di seases affect the joints, bone, soft tissue, or spinal cord
(Mat hies, H 1983 Rheuna) and are classified as infamatory rheunati sm

degenerati MF rﬁ?o'ﬂgyou Ry ap%fféa{i(‘%. Jariouszpz‘[lbl?&ﬁgr{mé re?e?e%éed. The disclosures of these

publications in their entireties are hereby incorporated by reference into this application in

order to more fully describe the state of the art fo which this invention pertains.

FIELD OF THE INVENTION

15 .
The present invention relates generally to the field of rheumatic diseases. In particular,
the invention relates to methods and compositions for treating rheumatic diseases, such as
rheumatoid arthritis, by administering to a subject an effective amount of soluble CTLA4

mutant molecules.
BACKGROUND OF THE INVENTION

No cure currently exists for rheumatic diseases. Rather, therapeutic agents are used io

treat the symptoms. Typically, the therapeutic agents are administered over long periods

]
Lh

of time and the therapeutic value is often diminished by adverse side effects.

Rheumatic diseases encompass a group of diseases that affect the musculo-skeletal and
connective tissues of the body. These diseases are characterized by chronic inﬂﬁmmation
that often leads to permanent tissue damape, deformity, atrophy and disability.
30  Rheumatic diseases affect the joints, bone, sofl tissue, or spinal cord (Mathies, H. 1983

Rheuma) ;uld are classifled as inflaminatory rheumatism, degenerative rheumatism, extra-



articular rheumati sm of collagen di seases. Sonme rheumati c di seases are

known to be aut oi mune di seases caused by a subject's altered i nmune

response. Rheumatoid arthritis is a progressive rheumatic di sease, -

affecting approximately 2% of 5 the adult popul ati on of devel oped countries

(Usinger, P. D., et al., 1985 Rheumatoid Arthritis, p. 140): This disease

is characterized by persistent inflamatory synovitis that causes

destruction of cartilage and bone erosion, |eading to ¢4 Decarder 2004

deformties in the peripheral joints. The synptons associated with

rheumatoid arthritis include joint swelling, joint tenderness,

i nfl ammati on, norning stiffness, and pain, especially upon 10 fl exing.

Subj ects having advanced stages of arthritis suffer from structural damage,

i ncluding join K Si “.Princi of In ernal

Medi ci ne, - Harr }arst%ﬁﬁ; %L%gﬁﬁt%g} \tedl'g&r}lag‘%gglg% % 6@ maﬁf r‘ihsﬁ%f&‘{) i(r‘i'owﬂé? Ents

can present. ot H@Plﬂ@mwd@aasewnmi@m S@iﬁi)eomaitm:rmngarmpmkaem ons, including

| esions of the skin, kidney, heart, lung, central nervous system and eyes

due to vasculitis reI ated to the aut oi mmune process. 15 Qher synptons

that corr el at e Rif¥Tioif arbritisos @ aearessive irlseuinad diseses bffecting dppeoximhietyc3tt of

sedi nent ati gn gt VLR V, egacti tein

and/ or sol uble | Lﬁﬁkreg‘ga@gr eQZAQ &%Qeﬁgﬁ%g’]c}gtﬁe gte r\rié% g? mr‘élte is

i ncreased i n né&ers 8 14ogaﬁleﬁtseﬂswstq11ma@w2@e by hersisteit gafthmanatdry syriositis Hae

| evel of serumfiséaashics B ik dyi bBherodth, SLahet P lnlfith, 0F, ﬁé’f%ﬁr?hé‘é B th

di sease activity, and the likelihood of progréssive joln

Addi tional |y, PREIFRY&intt The esptons appciated piithobeumatfid mwmwda-jomt s,

is elevated inghdi w@m@&gs SYMAWhAon | ive

rheumatoi d art grl ?llg%](see "Princi pa a?hon hlwn&lgr;rtl'gﬁ%k?e%g I né E'%la u8°n

edi tion, al@ Subjeqi baiag wweﬂmwt P aﬂ@tb@uﬁmtmu@mahdmage

T-cel | - nedi at edlcﬁtblingl OTRY et S RA SR Boﬂé/ %kdélo'ﬂg(t @mﬂrﬂﬁﬂﬂé‘%ﬁﬁ%ﬁ Medicine

i ntercellular nt er acéd1 ons between T-| %/ es and ant1 genpr esen{ ng
cells. In gene Ao, fé RHeT: Paage 1648- i@é) Tin@ddition, patisotssan prssabothemilinid by

the co-sti Ml aby@iploLSPANSES Ghis i e I

surface nol eculsgfgyand t heir &Ik %nigggns%whlaglrg I&Eecﬁiggf%%%%g%mﬂe%e%

| mrunol  7: 445- %8B nergys %E}E@tanaﬁyt‘étdew vaspulifisyalated totheayeipuivgepropssst he

i nteractionsbetween T-cell surface receptors, CD28 and CTLA4, and their

| i gands, such B7-rel ated nol ecul es CD380 (i e., B7-1) and CD86 2 24

Decenber 2004 ?ﬁw‘ésyml%efmz t gorelate jvi@nrhewraateid tarhgticc inelude elevated exythrezyteand

Ledbetter, T. £099@&nAiéh raB@‘hnd ERVREOLvelsloF sdrih- ngegéttvegro&% }@Ztaﬁ&?@lléogﬂlc' n

_the absence o 2co Sti méLTtl on results in anergic T-cel ponse

(Schvvart 2, R 4)- 7 1he Gpthregytrgyed: Py T4l ds i"WfPa—Wé imyrgadmaiecones
nonr esponsi ve lﬁaneﬁi w&mlaa:weqnemﬁl:da&ﬁrmrhﬁumh%vdx @Hehﬁd E réach\?e hidRuRtad,0 be a
T-cel | _md%@tﬁfg FHU ﬁ stem di sease, one strat eggq devel op" new agents
to treat P8i°d A oreiaies il digeassy arvity \andghe Bkglibeod H%PWBGS%VQ)MN
co-sti mul at or ydasiagaalﬁﬁdh@hmeemhenew fﬁlﬁ%ﬁibleeﬁ,-@fn%[gwdcﬂeﬁa&ﬁ&é@ﬁ‘-wﬂ gells,
by bl ocki ng thi‘i}’ﬁ@ @tl on between endogenous or CILA4 and

Potenti al ol €% Pl deru g syrevieh g efgetionty wish attive theumatpidi attirdid t o

bind to B7 w t(beehi‘lg-lmeﬂpal@bifﬂteh%él MediBin¥HAHRE 3€TEAG, phdeaes@auence of which
is shown in Figure 23) or CD28, thereby blocking the co- stl mul at ory

signals. 15 Soluble forns of CD28 and CTLA4.have been constructed by fusing

variable (2§- |R.Heam@t1§idrai1{hﬁh§ 14| RIievd@ BRb S Tell Hldd e Betofmdfi diQadeTNBRGLODUI i N
(1g) constant gITB.I ns resulti n% in CD28lg and CTLA4lg. A nucleotide and
e@m&%@cl

am no aci d sedtfe#ed 8P garg H‘HW"‘}C"-PHS Fregiea "éAmnhthQSh@ncbremew

begi nni ng wi t rpmemm.g@enmemagen@ﬂsm%mmﬂde% tl?eol”-@élpi@l‘ﬂ&ﬁseai& dReskihdPHy md and
ending with | yS|s$ “ﬁ[?DPOSI ti1on +357. CTLAAI g i nds CD80- posi tive and
CDB6- post i ve CEII'E responsselicifed: byathe ayterantig E’Etr”ﬁ@l %9611 furfpceamolggules and 94

| mruni ty 1: 793he30)igandédMuelierC & di - mememv ARG fﬁgﬁ@ﬁfe@e s@i:ﬁix‘?a‘? found
to be bIoS%)edb CTLAAl g both in vitro and in vivo. Llns Y, al .

1991 b, s ?Jﬁsarf‘eym"rﬂed b the, finteractipg Khetvesen hreall ORepIS; CDQ&@héy, P.,
et al., 1992b GrLAdXRnd MR ligands, such as B7-related molecules CDso (i.e., B7-1) and CD86

13" h

.




25 176:1595-1604; Lenschow, D.J., et al. 1992 Science 257:789-792; Tan, P.,
et al., 1992 J. Exp. Med. 177:165-173; Turka, L.A., 1992 Proc. Natl. Acad
Sci. USA 89:1 | 102-11105). To alter binding affinity to natural |igands,
such as B7, soluble CTLA41g fusion nolecul es were nodified by nutation of
amno acids in the CTLA4 portion of the 30 nol ecul es. Regions of CILA4
that, when nutated, alter the binding affinity or avidity for B7 |ligands
i nclude the conplementarily determning region 1 (CDR-12 5’%@%‘@@3@8% n 3
24 Decenber 2004 U.S. Patents 6,090,914, 5,773,253, 5,844,095; in copending
U S. Patent Application Serial Nunber 60l 214, 065; and by Peach et al, 1994.
J. Exp. Med., 180:2049-2058) and conplenentarity determning region 3
(CDR-3)-like regions (CDR-3 is the conserved region of the CTLAA -
extracel l ul ar qooBBN2ASDH i i (T ten 5,8, 090, 914,
5,773, 253 and g 844, 085' dflﬁgido%gﬁai%g&ej?&lﬁgg}t@%t% n&,iiﬁgqbicgég’t ?o@%é‘ir"?'ageg‘m nber
60/ 214, 065; and™elcP1-H2) | et al J Exp Med 1994 180: 2049- 2058. The
CDR- 3-1i ke regi on enconpasses the CDR-3 region and extends, by several
am no acids, upstream and/or downstream of the CDR-3 notif). The CDR-3-Ilike
regi on incl udegs' sellskuationtip dbc btende wiveprimulatisn resyltsig lahsreic Ghreddl vaspbrse al |
CD28 and CTlsA4 (fawidy, RERbeI®: &8y A'lﬁnsﬁ?oﬁ?%ﬂﬁféﬂﬂﬂ{éuﬁﬁ%ﬁe%kémt B&gh&gp the
r

hexapeptide nmotif in CTLA4, and at sel ected residues 1n CD28lg, reduced or
abol i shed bi ndi"fYCPEREBEDsimwUain. R J., et al J Exp Med 1994
| 80: 2049- 2058). Further nodifications were made to sol uble CTLA4lg

nol ecul es by i%ter han%iﬁlﬂ 5,h,0%1§| ogt;ous regions_of CTLA4 and CD28. These
chi meri c CTLA4PED2E*H %&ﬁ%ﬂ%ﬁ REEt ffobect [P dlmediated inmpusg syskean ddRrgwme
hexapept i de notsiritegyasiaorldpthe®ldgbits NEeaCiRBmata® Rl i85 ﬁl@ﬁ_ﬁ mblecules that

non-conservlgd ﬁ? 0 aciﬂ residues in the CDR-1- and CDR-3 i ke regions of
CTLA4, as regi oS FEEYBNECRI Eeraby btpeaneibimplosytrs e vatizey Rrcseatingyceds. BTLA4

with CDBO (Peatlockify thk. intedctiah . betwk894nddpsibudachk80: 20434203887, 2hhta@hiubl e
CTLA4 nol ecul es ole%ﬁch S CTE,@%'@H&CTLA% nut ant nol ecul es. or chineric
CTLA4/ CD28 hormBI°S§UE Relbdholible-C T sd mplgenles dhb g madifed soybind 1B A uHh disberp of
t herapeutic dr agsitt thad wildityps OBLAR{(the seu&RaSLFhicR s BOoRE 80 FighteCRh BROHIgf O
rheurmatic di segses bls&c[%ﬁs rheumatoid arthritis, include admnistering
nonspeci fic cyt ookl o iinesTPPANE #8lYr ugs) such as met hotrexat e,

cycl ophosphHam de, azathi oprine, cyclosporin A and tunor necrosis

factor-al pha ( {N bl oc% or ni sts. These | mmunosuppressive drugs
suppr ess the e% F@ge s ?@ﬁﬁ“&ﬁ@? -‘qt e g??ﬁj"@’&?",““%ﬁy fsthg-eihls (Kdike
i ncreases the pitskellofr dothaing bHOD2Mafd OTEAA th heHencHbLARNPS) BRHs@hYdsHamy down
the progress of I{i}?g [ t 0l rt?ﬁr]i i S ﬁ%ﬁai ch, resunes at an cel erated
pace after t he.ets'lﬁﬁe APy g}a %ar“gg%%“ e‘éi.n“ﬂ ?P%Q?‘P?/?CI‘SFWW?Qé‘gE%é?]épy
with 15 shown in Figure 24 with the protein beginning with methionine at position +1 or
20  alanine at position —1 and ending with lysine at position +357. CTLA4Ig binds both
CD80-positive and CD86-postive cells more strongly than CD28lg (Linsley, P., et al,,
1994 Immunity 1:793-80). Many T-cell-dependent immune responses have been found to
be blocked by CTLA4lg both in vitro and in vivo. (Linsley, P., et al., 1991b, supra;
Linsley, P., et al., 1992a Science 257:792-795; Linsley, P., et al., 1992b J Exp. Med
25 176:1595-1604; Lenschow, D.J., et al. 1992 Science 257:789-792; Tan, P., et al., 1992 J.
Exp. Med. 177:165-173, Turka, L.A., 1992 Proc. Natl. Acad Sci. US4 89:11102-1 1105).

To alter binding affinity to natural ligands, such as B7, soluble CTLA4lg fusion
molecules were modified by mutation of amino acids in the CTLA4 portion of the
30 molecules. Regions of CTLA4 that, when mutafed, alter the binding affinity or avidity
for B ligands include the complementarity determining region ! (CDR-1 as described in



4 24 Decenber 2004 these nonspecific drugs produces toxic side effects,

i ncludi ng a tendency towards devel opnent of certain malignancies) kidney
failure, bone marrow suppression, pulnonary fibrosis, nalignancy, diabetes,
and liver function disorders. These drugs al so gradual ly cease being
effective after about 2-5 years (Kelley's Textbook of 5 Rheumatol ogy, 6'"
Edi tion, pages 100I-1022). Alternatively, therapeutic agents that are
non-speci ftc i munosuppressive and antiinflammtory dr Dgse@bseER0bised to
obtain synptomatic relief. These drugs are dosedependent and do not protect
from di sease progression. These drugs include, steroid 10 conpounds, such
as predni sone and net hyl predni sol one. Steroids al so have significant toxic
side effects associated with their long-termuse. (Kelley's Textboaok of
Rﬂeurrat ol ggy, 68! PaEdistGiO@O,Q}tpi’SQGS,EB% 9,—8;343695; inT&wa.dixrg:u.s.mtent ApRicaRatserifior
rheumatoi d artriti imt effi inyolve. 15 signifjcant toxic
side effects, Ay erc%ﬂ%%ﬁ%e aﬂéergéf %&Fﬂ .%3@@?, #'o‘\é"ppr@?%nb@dﬂ’gé%b@ssa“sf

ti ne. Accordi nginplemtii@ite dexhsinmgaegiond (CDR-b)-kiat ipiohs (CRSE iafe ohipeti ve
and nore potent .for.t.reatd r.he tic di seases uc s.rheumtqj d
arthritis, anéé%%f’%%shet@fet@‘?%é\%ﬁ% )i aszées‘gg’ﬁ@éﬁ&' n%ﬁle%ﬂﬁﬁo%?eﬁﬁd
agents, by 5t atg@0.phg SA7h2aihox &M 001 Gh calendiBe U0 Pasat fpphdatie SendNNtuyiber

wothods for FRalERD. PEeeay d Bt d e A b TR SRS, g AR 8 ot

sol ubl e CTLA4 regitregubmpgssastthe KDB-heegiom Bid axminds bly esvesd) aBilndpasds] upstrear! | s,

e, O A AR, B0 M SRR e o

i ncl ude CTLA4mgptifddYBbhae iChighlY evnsavdd inDdle CORB ahd QIEARONRGly Bénkers. 24

Decenber 2Q04 ent | 0N rovi.des neth or . i nhibiting
Tocel | fungti et aRilmdialy By 38 teBiblE hellFin Cita Bha prigleded
B7- posi tive cedsidyes in GIREIgh mdneedwir tbplahsidindigeto CDIB4Pedch,RD) @ at HExs Medbl e
CTLA4 i ncl ude ;64 A 84888kgs0l ubl e CTLA4 nutant nol ecul e such as
L104EA29YIg. 5 The present i nventi on al so provi des nethods for treating
(e.g. reducing synptons) rheumatic.di seases, such as rheumatoid arthritis,
by adm ni st er ippghd: supiect di osed vy heypatqid. art hritis. .sol uble
CrLie ol ecul oot dnSufuRohe! BA0RE Lottt CTOCHIRSKnd b Wiriboele
LI 04EA29YI§. Tpmolomqusgegions i tC s deand] D281 0TEse hingrid CTEAG/CTIRE dionmilagge Wi t h
met hi oni ne at ;ROSI tdoRBuidsli @it 'Nﬁggﬁ L] -1l.and endi ng—w jh lysine
at position +357 as Os h%m%icﬁlm%}igﬁé e i sﬂ%rhéﬁp{e?%rgl t ?)Orm]ﬁgne 9 %T%Ié ann‘éet hods
of the invent C&RS. Frelips estain non-¢opeantadoamingd il fesidussdie ther@IRddamdf@PR-Beduci ng
pat hophysi ol ng@?égi&l@%@g;eﬁ.ﬁgé a@%é%&is%&ﬂné%l& Mor an%HﬂEgt b lq}lcﬁgga ﬁ%ditys (614 h as
structural dan%%e, p% admni sterihg to a :

CTLA4 with CD80 (Peach, R. 1., et al., 1994 J Exp Med 180:2049-2058).

20
Soluble CTLA4 molecules, such as CTLA4lg, CTLA4 mutant molecules or chimeric
CTLA4/CD28 homologue mutants as described supra, introduce a new group of

therapeutic drugs to treat rheumatic diseases.

25  Present treatments for rtheumatic diseases, such as rtheumatoid arthritis, include
administering nonspecific cytotoxic immunbsuppressive drugs, such as methotrexate,
cyclophosphamide, azathioprine, cyclosporin A, and tumor necrosis factor-alpha (TNF d)
blockers or antagonists. These immunosuppressive drugs suppress the entire immune
system of the subject, and long-term use increases the risk of infection. Moreover, these

30 drugs mgrely slow down the progress of the rheumatoid arthritis, which resumes at an
accelerated pace after the therapy is discontinued. Additionally, prolonged therapy with

4




subj ect diagnosed with rheumatoid arthritis, soluble CTLA4 nol ecul es. The
present invention also provides a pharmaceutical conposition for treating
i mmune system di seases, such as rheunmatic di seases, conprising a
pharmaceutical |y acceptable 20 carrier and a biologically effective agent
such as sol ubl e CTLA4 nol ecul es. Kits conprising pharnmaceuti cal
conpositions therapeutic for immune system di sease are al so enconpassed by
the invention. In one enbodinent, a kit conprising one 2éDacember 2004
pharmaceutical conpositions of the invention is used to treat an i mune
system 25 di sease e.g, rheumatoid arthritis. For exanple, the

phar maceuti cal conposition conprises an effective anount of sol uble CTLA4
nmut ant nol ecul es that bind to B7 nol ecul es on B7-positive cells, thereby
bl ocki ng the B I fd!h%“ or 8 0 eI | s
Further, the klzltldgprran?ﬁ%gﬁft%al rt‘9 bmw%xggrrrmegiggéj pprada eteggé’ﬁ Oﬁ%rg%l in
conj unction wi tdavalopEeph Hf neseteint ln@hgnaeumolgdmayorfmluaf tiohe mamemtauppressmn
Potential 30 i LR S n

corti costeroids, no%gt}g?%%d%ﬁga%%? i eie@%g%%er fgﬁ&ogdl Or‘qers é“’gs Al

i nhi bitbrs), cyEadElockase plaem#@ﬁe'e aﬁa‘t mbwr e yeas (I@llesDec"éaxti:@bk 2604
met hotrexat g, TRNE@ndIOSKEY Bdifbn, PR-A 9L RS, | nfliximb, any biol ogical
agent targeting an iittlammatory cytokine, hydroxychl or oqui ne,

sul phasal azopryi ne, gold salts, etanercept, and anakinra 5 The present

invention al soAdeMYt tRRARAES afedts eyl ation
rate that is asgom a\?}gg Wi tﬂtat rhg%mit oi d&gr%r#gﬁﬁgﬁg‘m flﬁeeqh{%%

present inventt Y druss have Berdsisedole @@mﬁdm@mhferellefv élrlssedimgﬁ@ret duiser
conponent s of bt:peﬂdsnt Sﬁf HENBpoRctOfréim AHRRE gél\fé&m% t ApEd ech‘@ iﬁ{:lgd ALl tis,
se

i ncl udi ng (l: 10 react roteirn, sol ubI e | sol u ect1n and/ or
sol ubl e 1L18r, wpeneRnd prethriprdrssions; gS]‘FI‘eldFP}SO md'phmtc dat a
of patient COhQ:ISchde)eff&@fsaQJBb&atQﬁtvﬁth' ttfetrumngger&ettg‘eef dePlef’ & i sease
duration as de nple 3; infra. Figure | %{e gra |c data of

r| be
patient cohort H’g aq)hl?démﬂ‘af’a&eﬁ?@t&}al ng gender, age wei ght, and
di sease activi ty eval uat ed by the pat| ent and by the physician as descri bed
in Exanmpl e 3, ure | C nmogaphi ¢ data of patient cohorts as

descri bed in Ei{lté‘ﬁplct}”%“t e&‘S f%nt%'@t%wﬁc ifis, qr of Jimited effisessis énvabei vi ty,
eryt hr ocyt &5 s edinifanaiokietide afRcts, (BESRnnoPhY & a&mﬁﬁﬁ?ﬁl&'f@b&ﬁh@ﬁkhb&s?ﬂ:
i gure

eval uated by hegal th questi onnai re) and Creactive protein

1D: Dem)graphl%m%lata of patient cohorts as described in Exanpl e 3, infra.

Denogr aphi ¢ data including |j oi nt SV\eI ling, joint tenderness, norning

stiffness, and dl? Figure | E: raphi c data of patient cohorts as
COL r@l

described in EX& f%?’f‘ﬂs aé’ﬁe TPESAT dha) Sreactiestveuaidngoms motspt for

treatnents. 7.treating rheumat:lc diseases, such as rheumatoid arthritis, and avoids the disadvantages of
20 conventional methods and agents, by targeting a pathophysiological mechanism of auto-

immunity,
SUMMARY OF THE INVENTION

25  The present invention provides compositions and methods for treating immune system
diseases, by administering to a subject soluble CTLA4 molecules, which bind toc B7
moleculesr on B7-positive cells, thereby inhibiting endogenous B7 molecules from
binding CTLA4 and/or CD28 on T-cells. Soluble CTLA4 molecules used in the methods

of the invention include CTLA4Ig and soluble CTLA4 mutant molecule L104EA29YIg.
30 '



24 Decenber 2004 Figure 2: Sunmary of discontinuations at day 85 by reason
as described in Exanple 3, 11Zfl'a. Figure 3A: ACR responses at Day 85 as
described in Exanple 3, infra: ACR-20, -50, 5 and -70 responses. Figure 3B:
ACR- 20 responses at Day 85, including placebo response, as described in
Example 3, infra: ACR-20 response with 95%confidence imts. 10 Figure 3C
ACR- 20 responses at Day 85 as described in Exanple 3, infra: Difference in
ACR-20 response with respect to 95% confidence i nt er vaR4. Degegober 2004 Basi c
(20% i nprovenment) clinical responses in swollen and tender joint count in
percentage of patients at Day 85 as described in Exanple 3) infra: basic
clinical 15 response, ACR-20. Figure 4B: dinical responses (in percentage
i nprovenent) in swollen and tender joint count in percentage of patients at

Day 85 as desckyj a: in clinical response in
per cent age | rrp?lcl)%ggsewm%nga%ﬁ}’@vg%ﬁ m?‘ﬁ‘?‘ﬁ X régjb‘éﬁ'é'é Ttasl) fyrctier but setT-celby
mean unit changepldtioprin b?almhambj chftaquiag BMpRIEve QEUPH HRMunAl Wi ¥ &gj %:9

i gure

d bed from basel
st: Pati ent ol ondl. araanel: o sk TGt FublerClERne nj it A+ mhne

from basel i ne) mpl¢cesushas BIPIEARSYIgt i ents at Day 85 as described in Exanpl e
3, infra: patient global disease activity-changes. Figure 5C. Physician
gl obal di sease_changes (by Likert scale by nmean unit change from 30 '
basel i ne) in pEhecerteayénvehtigpaslseptavidat nidethpd8 Foraeddias q&gbﬁﬁué} %

2004

Figure SO Pai iy CREey SERE (R e B9 Bhaimgirios e miis) oraspoc
per cent age of ‘fﬂ’éh 4 Hm%tﬂﬁt armays &EIUbb dEsor mbleculessuck ANUTE ARG Addfdr BoluBRi N
changes from basgid ngtanﬁmﬁ “ﬁﬁﬂg@fgoﬁ% %%{oal atgl;ssﬁagés}g nt of d| sease

activity change from base ran ¥Igbed in
Exanpl e 3, 14 nf§%:beginnjeg wish memnqﬁt lpnqﬁmnv-ldrmrﬂlanmel%lt @oitonCH: anﬁ’faﬁ&hgm

gl obal assess Aol GEARO I chapge frombaseline by range of 2
units at Day 8b as described a?%ﬂ IH:II "Sr‘ﬁ“f'f od JPisss d‘ﬁﬂ!ﬂdt‘yf e

i nprovenent . 10vPHRure 7A: Percent reductl on in Greactive protei n (CRP)

| evel s at Day 85 as described in Exanple 3, infra: percentage reduction in
CRP | evels frombaseline. Figure 7B: Difference in reduction in Creactive
protein (CRP) Thé\%‘ﬁ%“‘d@"%?ﬂ 850 g vies dethods foe dedubinf patipptesidlogical§ dhangeper cent

reducti on Wi f fag61RE vith %Atﬁvﬁgése ishdh %5s{ructm'al damage, by administering to a
subject diagnosed with rheumatoid arthritis, soluble CTLA4 molecules.

The present invention also provides a pharmaceutical composition for treating immune
system diseases, such as rheumatic diseasés, comprising a pharmaceutically acceptable

20 carrier and a biologically effective agent such as soluble CTLA4 molecules.

Kits comprising pharmaceutical compositions therapeutic for immune system disease are
also encompassed by the invention. In one embodiment, a kit comprising one or more of
the pharmaceutical compositions of the invention is used to treat an immune system
25 disease e.g. theumatoid arthritis. For example, the pharmaceutical composition comprises
an effective amount of soluble CTLA4 mutant molecules that bind to B7 molecules on
B7-positive cells, thereby blocking the B7 molecules from binding CTLA4 and/or CD28
on T-cells. Further, the kit may contain one or more immunosuppressive agents used in
conjunction with the pharmaceutical compositions of the invention. Potential
30 immunosuppréssive agents include, but are not limited to, corticosteroids, nonsteroidal

antiinflammatory drugs (e.g. Cox-2 inhibitbrs), cyclospbn'n prednisone, azathioprine,
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confidence intervals. Figure 7C. Mean reduction in Creactive protein (CRP)
| evel s at Day 85 as described in Exanple 3, infra: nean change from
baseline. 20 Figure 8: Reduction in soluble IL-2 receptor |evels nean
change from baseline at Day 85 as descri'bed in Exanple 3, infra. Figure 9A
The effect of CTLA4lg on tender joints over time as described in Exanple 3,
25 infra: nedian difference frombaseline. Figure 9B: The effect of CTLA4Ig
on tender joints over time as described in Exanple 3, i4%Pacemnbgh2004

di fference from baseline. 30 Figure 10A: The effect of CILA4lg on swollen
joints over tinme as described in Exanple 3, infra: nedian difference from
baseline. 9 24 Decenber 2004 Figure 10B: The effect of CILA4lg on swollen
joints over tinme as described in Exanple 3, infra: nean difference from

baseline. 5 Fi : f f Adl.g.o ai,n assessnment npean
difference fr o%ﬁ@gga#ehgﬁgggﬁc%ﬁ?s% agtggo%gs ¢ Pﬁﬂgﬂl&g‘? ﬁ“@%{lﬂ%ﬂ: agent fapgetng anci gy e
12A; The ef f ecinflsm@moadytokion hpdbiyehlprogsiae ssuiphmsalaedpridic @alesaRs; tavkdodpr,meaN
di fference froghg%_ i,ne over time as described in Exanple 3, infra. 10
Figure 12B: The eftect of CTLA4l g on physician assessnent of disease
activity nean difference from baseline over tinme as described in Exanple 3,
infra. Figuke : : - 1104 g on tender joints over time as
described in 15 éﬁﬁ%gflge%&g?%?gﬁobﬁgsdﬁéﬁgd if?? réealécrlfl ggff'? BHESPIRE M Gur e
13B: The ef f ectatioghat|is|Beeied vith thawnptrdietirifioi nt s over time as described in
Example 3, infra: nmean change from baseline. 20 Figure 14A: The effect  of
L104EA29YlI g on swollen joints over tinme as described in Exanple 3, infra:
medi an di f f er eftdditienaiy, the gissanh mvertion wravided Bietliphe fog frddacing dfe ledIEAR8Mhg on
swol | en j oi nt sg hertd I ' i.nf.ra: .mean, ghange
firom basel ne. 25 Fidﬁ?%ﬁﬁggﬁﬁﬁghgf%%%%0%%afggﬁgﬁﬂﬁ@%ga%%”%%lﬁmgggeésnent
over time &% dEaEMF BN, solpblelGdM-13s0lyble B-selectip and/ariseluble IE-2om basel i ne over
time. Figure 16A: The effect of L104EA29YIg on patient assessnent of

di sease acti vi nean 30 difference from baseline over tine as described in
Exanpl e 3, inf %I_EF DESCRIPTION OF THE FIGURES _

Figure 1A: Demographic data of patient cohorts. Demographic data including gender,

15 race, and disease duration as described in Example 3, infra.

Figure 1B: Demographic data of patient cohorts. Demographic data including gender,
age, weight, and disease activity evaluated by the patient and by the physician as
described in Example 3, infra.

20
Figure 1C: Demographic data of patient cohorts as described in Example 3, infra.
Demographic data including disease activity, erythrocyte sedimentation rate (ESR),
physical function (disability evaluated by health questionnaire), and C-reactive protein
(CRP), ‘

25

Figure 1D: Demographic data of patient cohorts as described in Example 3, infra.

Demographic data including joint swelling, joint tenderness, morning stiffness, and pain.

Figure 1E: Demographic data of patient coborts as described in Example 3, infra.
30 Demographic data including prior treatments.




10 24 Decenber 2004 Figure 16B: The effect of L104EA29YlI g on physician
assessnent of disease activity nean difference from baseline over tine as
described in Exanple 3, infra. Figure 17: Percent inprovenment in patient
disability assessed by Health Assessnent 5 Questionnaire (HAQ conpared to
the baseline ai Day 85 with, CTLAAlg and L104EA29Yl g treatnent as descri bed
in Exanple 3, infra. Figure 18: Nucl eotide and am no aci d_sequence of
L104El g as described in Exanple 1, infra. 10 Figure 19:24\Berambene08sd

am no aci d sequence of L104EA29YIg as described in Exanple 1, infra. Figure
20: Nucl eotide and am no aci d sequence of L104EA29LI g as described in 15
Exanple 1, infra. Figure 21: Nucleotide and am no acid sequence of
L104EA29TI g as described in Exanple 1, infra. 20 Figure 22: Nucl eoti de and

am no aci d seq .0 4 OW g as. descri in Exanple 1, infra. Figure
23: Nucl eot i de‘Fan ezarhé %\I}g%g'gi%?%ésgo uB?Fi‘gnso?t d@;)]-gg\gy WE?"“E@ inj Byample 3y

Nucl eot i de and#® no aci d sequence of CTLA4lg. Figure 25: SDS.gel (FIG
25A) far CTLA4lg (lane 1), L104Elg (lane 2), and L104EA29YIg (|l ane 3A); and
si ze excl usi on_chromat ographs of CTLA4lg (FIG 25B) and L104EA29YIg (FI G
25C). ' 30 11 Figpw JPecéfiBeresiBfss aFDgyiBees 2Gerbedflin Eangple BOMrodRORCI ORS) © A
ribbon di agsamu@f 7bh&pGELH4 extracel lular 1g - ' ’

Figure 3B: ACR-20 responses at Day 85, including placebo response, as described in
Example 3, infra: ACR-20 response with 95% confidence limits.

10 Figire 3C: ACR-20 responses at Day 85 as described in Example 3, infra; Difference in
ACR-20 response with respect to 95% confidence intervals.

Figure 4A: Basic (20% improvement) clinical responses in swollen and tender joint
count in percentage of patients at Day 85 as described in Example 3, infra: basic clinical
15  response, ACR-20.

Figure 4B: Clinical responses (in percentage improvement) in swollen and tender joint
count in percentage of patients at Day 85 as described in Example 3, infra: change in
clinical response in percentage improvement.

20
Figure SA: Pain response (by Likert scale by mean unit change from baseline) in
percentage of patients at Day 85 as described in Example 3, infra: pain score changes

from baseline.

25 Figure 5B: Patient global disease changes (by Likert scale by mean unit change from
baseline) in percentage of patients at Day 85 as described in Example 3, infra: patient
_ global disease activity changes.

Figure 5C: Physician global disease changes (by Likert scale by_ mean unit change from
30 baseline) in percentage of patients at Day 85 as described in Example 3, infra: physician

global disease activity changes.



V-1ike fold generated fromthe solution structure determ ned by NWR
spectroscopy. FIG 26 (right depiction) shows an expanded view of the CDR-I
(S25- R33) region and the MYPPPY region indicating the |ocation and
side-chain orientation of the avidity 5 enhancing nutations, L104 and A29.
Fi gures 27A & 27B: FACS assays show ng bindi ng of L1D4EA29Yl g, L104Elg, and
CTLA4l g to human CD80- or CD86-transfected CHO cells as described in
Exanple 2) infra. 10 Figures 28A & 28B: G aphs show ng %ﬁpsﬁn 6h28p4
proliferation of CD80-positive and CD86-positive CHO cells as described in
Example 2, infra. Figures 29A & 29B: G aphs showi ng that L104EA29Ylg is
nore effective than | S CTLA4lg at inhibiting proliferation of primary and
secondary allostinmulated T cells as described in Exanple 2) infra. Figures
30A-C. Graphs illustrating that L104EA29YIg is nore effective than CITLA4l g
at inhibiting I L-2 ?(FIG_-SOA) I1; 4 (FIG 30B), and gamma (y)-interferon
(FIG 30C) 20 &iguskiie Pandbiubiken soabt byameansuritnabregedftbnh baselineXinciedestages of
described in AHERIs T AT I ; i , ' t hat
L104EA29YI g i?ﬁ’ mor e%te%?yegcsi%\‘}g“?ﬁég%“%&ﬁ%’e”ﬁ %ﬁﬁﬁ%iﬁ@%&%rﬁ#@%r ation of
phyt ohemagl utinin- (PHA) stinulated nonkey T cells as described in Exanple
2, infra. 25 Firgufees32patBnGicha asantn s bi tvitd DY j 'f-}ﬁ_%'!&h?@is of
L104EA29YIl g, LI %;fEI. , and .t\?\ngrl d-type UL%F&Sf%ﬁ%%%%E%& 33A &'B:
Reduction in s8f ulPE 2 Paxgdas desgriked g Bramnte §dnfes; disepse aotisibsimpeayameo- change
frombaseline at Day SS as described in Exanple 3, infra. 12 24 Decenber
2004 DETAI LED”EESCE?PHWQ\I. OF THE | NVENTI ON DEFI NI TIONS 5 All scientific and
techni cal ter nb8IS&F: Fhvsicnglobgipsiessmenbef dissess apaniichrnge Eombasslise bysareei n t he
art unl ess ot hef Niufi aSIPEE5Tb Bebcride in/SREhpldB, bisS dRRIRE dcGaty iRProvid&f Ol | owi ng
wor ds or phﬁases have the neani ngs specifi ed. 10 As used herein, "li gand"
refers to a nol ecul e that specifically recognizes and bi nds anot her

nol ecul e, for BigamRpiAe, Pefcehi @aRbod B C-tehbiVé firiein (BRPYRVRCH TRy 845s 4SEEhHEr €i N
"wild type CTLA4AY ".non- nut at ed LA4" has_the am no acid sequence of

A4" or )
natural ly occuf’“rdl%xﬁﬁ‘?lef:’u’l" ra) BRtRketrryeion i Crblskels orrbgsline: 23 (al so as

Figure 7B: Difference in reduction in C-reactive protein (CRP) levels at Dziy 85 as
15 described in Example 3, infra: percent reduction difference in CRP levels with 95%

confidence intervals.

Figure 7C: Mean reduction in C-reactive protein (CRP) levels at Day 85 as described in

Example 3, infra: mean change from baseline.
20

Figure 8: Reduction in soluble IL-2 receptor levels mean change from baseline at Day 85

as described in Example 3, infra.

Figure 9A: The effect of CTLA4Ig on tender joints over time as described in Example 3,

25  infra: median difference from baseline.

Figure 9B: The effect of CTLA4Ig on tender joints over time as described in Example 3,

infra: mean difference from baseline.

30  Figure 10A: The effect of CTLA4Ig on swollen joints over time as described in Example

3, infra: median difference from baseline.




15 described LF.S. Patent Nos. 5,434,131, 5, 844,095, 5,851, 795), or any
portion or derivative thereof, that recognizes and binds a B7 or interferes
with a B7 so that it blocks binding to CD28 and/ or CTLA4 (e.g., endogenous
CD28 and/or CTLA4). In particular enbodi nents, the extracellular domain of
wild type CTLA4 begins wth nethionine at position +1 and ends at aspartic
acid at position +124, or the extracellular domain of wild 20 type CTLA4
begins with alanine at position -1 and ends at asparti 2%Pegeabepg8Pti on
+124. WIld type CTLA4 is a cell surface protein, having an N-term nal
extracel l ul ar domain, a transnmenbrane domain, arid a Cterm nal cytoplasmc
domai n. The extracellular domain binds to target nolecules, such as a B7
nol ecule. In a cell, the naturally occurring, wild type CTLA4 protein is,
transl ated as an i mmature pol ypeptide, which includes a signal 25 peptide
at the NNterm nal end. The i mmature pol ypepti de. undergoes

post - transl at impak 108:00RSsHBGbf (AR dnnGloULERintd Wﬁﬁ@ﬂ%&ﬁb@d&ﬁ'm% . the
signal peptide to generate a CILA4 cl eavage "product having a new'y

gener at ed N-t e AVifaImean diftersace fm baselines r om the N-terminal end in the
imature form One skilled in the art wll appreciate that- additional
post-transggti nal&fr esgjng may occur, which renoves one or nore of the
30 anino aci ds 1ot 't Hée FHGH P (dhéf it BuPan pupsymas) mean dlifftrench fo@Thaseline

cl eavage produstr tirdd isQeaibédialFxampib e, isfgnal peptide may not be renoved
conpl etely, generating nolecules 13 24 Decenber 2004 that begin before
the comon starting amno acid nethionine. Thus, 'the mature CTLA4 protein
may start at rfigie ARANETH effpOSbit CDI_EMIF oAl pafib Ms@8suith: BPRstdsO Betiviy mdif

mat ur e forn1of.ﬁhe C%LAﬁ?%%gecule i ncludes the extracellular donain or any
portion t her eSHICTRISF ERm e T fme asglepcaibed i Expmpleidninfa. " CTLA4 nut ant

nol ecul e" Ieans wi | dtype CTLA4 as shown - in Figure 23 or any portion or

derivative thereof h has a ion or multiple nmutations (preferably
in the ext rac:ﬁr‘%‘? é%é-dgh%f?ﬁ“bf’f m%lﬁﬁe P&\‘ﬁ&%ﬁ) assogsiaent AF diseasq ARtivifpImeey| e has
a sequence t haliffdr¢nce fromibaielify ovettima1atdesiBa i Erhmple 3L Mpasequence of wild
type CTLA4 10 nol ecule, but still binds a B7. The nutations may include one

or nore am no acid residues substituted with an am no aci d havi ng

conservative (Fegur 13A:satnsteigfbu_toe Laoluem:&'mg_om&daga iﬂt§9¢rc?li&i1é"%)de)9£ribcd in
non- conser.at iye .. substitute a.glycine with a tryptophan) structure
or chenicgﬁ p?%per?BS%ﬁaaW? (o} ‘?ﬁmﬁggﬁvFﬁﬁ@? additions, franeshifts, or

truncations. CTLA4 nutant nol ecul es may i nclude a non- CTLA4 nol ecul e

therein or at hed,.3.hereta. T , t ant | ecul es may be sol ubl e
(i.e., circul g neg?j%r %‘E}%ﬁﬁﬁtt"g‘i&\&@@zp%?‘? éﬁ‘,‘ggf JRHE eebiale Breraibeditant

mol ecul es i ncEudueplt Bosfa:deeamrchingel from bhbefine. Pat ent Appl i cation Serial Numbers
09/ 865, 321, 60/214; 065 and 60/287,576; in U S. Patent Numbers 6, 090,914
5,844,095 and 5, 773, 253; and as descri bed by Peach, R J., et al., in J Exp
Med 180: 2G292Big8re( 14904 he oSt AEL TMEARIYIgUInawwllos jdaadl oRe tiFRIe dEyombbeld cal |y
or reconbi nan CCTLA4)Lq"..1.s a sol ubl e fusion protein conprising an =
extracel | ul ar E%%nn%llg?f EE WY ﬂ%ﬁ%ﬂm}éﬁﬁe to an Ig tail, or a portion
thereof that binds .a B7. A particul ar enbodi nent conprises the

extracel | ul ar A W t as shown.in Figure 23) starting at
met hi oni ne at F%osi {“l%bﬁhfle%gtdoye]%@ﬁwg &ES&PQ?”C”&’H o] mﬁc?éing"B ediipog: or
25 starting aExahped.nigtatmeaoshinpohon baselineaspartic acid at position +124; a
junction ggino acid residue glutam ne at position +125; and an

i mmunogl obul in portion enconpassing glutam c acid at position +126 through
| ysi ne at posFigiwsnl5+3Biz (fEMOf1OMRAINY T Th Adih GisshBsncBEP@s tilr ths @Bsciybad 81, 1991
with the Amerj Type. Culture Collection (ATCC), 10801 University Blvd.,
Mant i ssas, V%?%%@%%ifg%bIﬁﬁﬂgwm?ﬁ%mﬁ %@??F&ﬁ t he Budapest 30 Treaty,
and has been accorded ATCC accessi on nunber ATCC 68629; Linsley) P., et

al., 1994 | i ; 793-80) . 4l q- 24, . a. Chi nese Hapster Ovary (CHO

cell line 1% %%écéﬁ%&&‘%%ﬁ%%@@%Pﬂgﬂt@ﬂ%aqsan%g@@ﬁwwa B My 31,
1991 wi t h3ATClffedawrificli iatline ove tiib s désElbed BBAMmple B)By580! Ubl e CTLA4I g

nol ecul es used in the nethods and/or kits of the invention may or nmay not

i nclude a signal (leader) peptide sequence. Typically, in the nethods
and/or kits of the invention, the nolecules do not include a signal peptide
5 sequence. "L104EA29YIg" is a fusion prgtein that is a soluble CILA4

mut ant nol ecul e conprising an extracel lular domain of wildtype CTLA4 with
am no aci d changes A29Y (a tyrosine am no acid residue substituting for an
al anine at position 29) and L104E (a glutamc acid




10 am no acid residue substituting for a |l eucine at position +104), or a
portion thereof that binds a B7 nolecule, joined to an Ig tail (included in
Figure 19; DNA encodi ng L104EA29YI g was deposited on June 20, 2000 with
ATCC nunber PTA-2|04; copending in U S. Patent Application Serial Nunbers
09/ 579, 927, 60/287,576 and 60/ 214,065, incorporated by reference herein).
The sol ubl e L104EA29Yl g nol ecul es 15 used in the nmethods and/or kits of the
invention may or may not include a signal (leader) peptd4iPesedbhendbOs
Typically, in the methods and/or kits of the invention, the nol ecul es do
not include a signal peptide sequence. As used herein, "soluble" refers to
any nol ecule, or fragnents and derivatives thereof, 20 not bound or
attached to a cell, i.e., circulating. For exanple, CTLA4, B7 or CD28 can

e
be made sol uble.b aching. an i noglobulin (1g) noiety to the
extracel | ul ar ?&fé? i&%f Cllé?lf%ﬁ‘ft Oé'}“qﬂ%ﬁ‘%%f&% op @Rysisian; apessseninpk dissasg pojiaity, a
nol ecul e such asea€Tifféencstiond bast@RALERTINSA At iBeday ERBARIY S Hgf-d. T S

t raasnmenbrane domai n. Typically, the sol uble nol ecul es used in the nethods

of the invention do not include a signal (or |eader) 25 sequence. As used
herein, "sol ublReguBLA4 PerkgCitipastme dil Hatisan dBadility HdfebRE By 1M Ables@nent

ci rcul ating) . D). ec or any, functional portjon of . A4 nol ecul e
that binds B7 i#g?iﬁ) g, H%*S@) %Pp#%t e etlba.s'g@ﬂ?{ﬂﬁﬁyf%?si"ﬂ% %ﬁéﬁgn@‘te. g.
ATCC 68629)) wiap#iaR930g trémenant by deseibtdinBxamipledj mfaf CTLA4 is fused to an

i mmunogl obulin (1g) noiety rendering the fusion nol ecule soluble, or
fragnments and derivatives thereof proteins with the 15 24 Decenber 2004
extracel | ul ar digved 18: OffucEbLiddaridisenb mid jequened ol IWER 49 dedctibyd ip Exanpile 1,

bi ol ogi cal 'y agj4 ye or. chem cally active protein. such as the

papi | | omavi.rus ‘gene, product (CTL, Ad-E7), nel anoma-associated antigen
p97 (CTLA4-1897) or HV env protein (CTLA4-env gpl20), or fragments and

derivatives th 10.N pd.tchimeric) fusion pratei h as, 5. :

Cl) 28/ CTLA4I g, R Tt ;%g%@rﬁ:%eguéengddd STV at vséegu?q%grogolfq;ag%@ﬁg ﬁf)l%g%ﬂpeéis“\mi th

t he transmenbr Exemplobdife.r enoved to render the protein soluble (Qaks, M
K., et al., 2000 Cellular |namunology 20I:144-153), or $agments and
derivatives thereof "Soluble CTLA4 nol ecul es” al so include fragnents,
portions or defFiguest & edNucketideofind amitto swoldulHgeenCT loA4. IMEATHL.Igras desatigl, inhavi ng
CTLA4 bindijpg el i ¥ypalhe soluble CTLA4 10 nol ecul es used in the nethods
of the invention may ’offr may not include a signal (|leader) peptide sequence.
Typically, in the methods of the invention, the nolecules do not include a
si gnal peptide ugnc -41S in:y" t onai f. CTLA4"
is the porti onF%f&q C%’l ILAASq T ﬁgttldél%qr%ﬁégnﬁglﬁie%eﬁgeﬁgg@?ﬁ“ggﬁéﬂeﬁg ?SI g%ﬁ@%efa Tuch as
B7 nol ecul es. Eéqmlé&]amﬁfae, an extracellul ar domain of CTLA4 conpri ses

met hi oni ne at position +1 to aspartic acid at position +124 (Figure 23).

Al ternatively, an extracel|ul ar domain of CTLA4 conprises al ani ne at
position - 20t oFigusast Nucleptidejanstanpansicid sgauenderof L] P4RARSAVIR 89 descitbed in

extracel | ul ar ey, i3] udes fragments or derivatives of CT'LA4 that bind
a B7 nolecule. ' The 20 extracellular domai n of CTLA4 as shown in Figure 23
may al so include nutations that change the binding avidity of the CILA4

mol ecul e Tor afifile 19! Redide A% diRFhcliGkglefoc drRGLARTEpp ALT ON" (TEANS 3
change in the nucl eotide or am no acid Sequence of a fu dtype nol ecul e, for
exanpl e, a change in the DNA and/or am no acid 25 sequences of the

W d-type STLARgaYbrASRIHLAIURRR) i SuBMAk CaRAlfy DNA Ty change a codon

[
| eading to a change in the ami no acid sequence. A DNA change may i ncl ude
substitutions, deletions, insertions, alternative splicing, or truncations.

An am no aci d GRaeas: Meny Bl 6. SYRP @‘rfﬁﬁ@ ige ¢ JH02EL {i%%ri' A3
additions, truncations, or processing or clea age errors o e p)Fot ein.

Al ternati vel y, LiPAEA29 30 $laph34); od size exdesi@ocheaeaiesents v ¢ TEASIEl FIG-1258) si | ent
nutation in thaadipanaeidrieayence as is well understood in the art. In

t hat regarsgo, certain nucleotide codons ericode the sane ami no acid. 16

- 11



24 Decenber 2004 Exanpl es include nucl eotide codons C&J, CGG CGCC, and CGA
encodi ng the am no acid, arginine (R); or codons GAU, and GAC encodi ng the
am no acid, aspartic acid (D). Thus, a protein can be encoded by one or
nore nucleic acid nolecules that differ in their specific nucleotide
sequence, but still encode protein nolecules having identical sequences.
The am no acid coding sequence is as follows: 5 Am no Aci dSvnbol One Letter
S nbol CodonsAl ani neAl aAGCU, GCC, GCA, GCGOyst ei neCysCU@4 Decamnbea04

Aci dAspDGAU, GACA ut ami ¢ Aci dd uEGAA, GAGPhenyl al ani nePheFWJ,

WCA yci ned yGGaU, GGC, GGA, GGGHi stidi neH sHCAU, CACI sol eucine .11l el AW
AUC, AUALysi neLyskKAAA, AAG.euci neLeulLWA, WG CW CUC, CUA,

CUGMVEt hi oni neMet MAUGAs par agi neAsnNAAU, AACPr ol i nePr oPCCU, CCC, CCA,

CCGE ut am ned.n CAGAr gi ni heAr ) C, CGA AGA,

AGGSer i neSer SS@%ﬁS %@@Eﬂﬁﬁﬁg%w %ﬁ%ﬂ%ﬁ%ﬁfﬁhﬁ A4 gxtraceljydas Ig

ACGVal i neVal VEBAlkedld gérdeihted Qra rilie sl pian shuieMbCEIndsd n%TmDemjeﬁnb&tr&%éz % '_I4'h'<z‘s
cenber

mut ant nol ecu _have one.or nore nutations. 17 2 )
used herein, lg?q'%x@é%L H‘c'b‘?”(%_tsé‘?“ﬁ aé‘e‘?fﬁ@‘r‘ilﬁ‘i""eUr"ﬁ'%ﬁDE'ﬂL@ZS%I?‘)e@&IPE'Emi‘reans
any protein nilecYPEPY hagionl elicating tHai 10chtiBd and didd@Rsin dEknthttinestiBE @vidicy h t he
bi ndi ng of :CT .0 its.tar ._An_exanple includes, but is not limted to,
an i mmunog obh@éﬂ&%ﬁ talh S@?ﬁlﬂn‘f‘%fon or portion thereof. Preferably) the
g constant region is a human or nonkey Ig 5 constant region, e.g., hunman
C(gamma) 1, in I t | CH2 and | .reqgi-ons. Th 0 ant region
can be mutatedto.reduce Tu effecC I 8. t 37481,

b Fletit 29n £278) Wos 18 P ik el Sl CRBKS fnay
5, 844, 095 andCBLA3l b dtnan ADSNserdChes-ednsfectad CHORGHIR Aé desOfibed RO Ekiiple 2j S any
part or segnept. of a CTLA4 nolecule, 10 preferably the extracellular donain

of CTLA4 or a part or segnent thereof, that recognizes and binds its
target, el§., a.B7 nolecule. As used herein, "B7" refers to the B7 fanily

of nol ecul es ; { t | m.ted BZ-1 ., 0), -2 (CD86). and
573 1 hat  may Pasoobt . 288, it Al fonieon oF spsteeaig ok CHffodebiner gy
"B7-positive EBPe-positivedHihgells ot descrivied n Bxaenpler2, free t ypes of B7 nol ecul es
expressed on the cell surface. As used herein, a "derivative" is a nolecule
t hat shares sequence honol ogy and activity of 20 its parent nol ecul e. For

exanpl e, a deFigwas 208 &f 29[ AMaraplc shoskirsg that Gl MBADICTY At mved effediiee i ng an

am no aci gs segeeRs t %.81 1M the extracel |l ul gr. domain of .
wi | dt ype CTLA4, ang_a\?\}ﬂhg] H%?e"é@%a‘?e“?’ flarﬁ%n %fﬁn s Segepdany 4 lom%%dgﬁjc?%s?f’l ubl e
CTLA4 mut ant ¢Rseribed incENampeAR®l g. 25 As used herein, to "block" or
"inhibit" a receptor, signal or nolecule neans to interfere with the

activation of the receptor, signal or nolecule, as detected by an
art - recogni zeligires3I0A-Co Graphs ilistrating| thas KAGHEADD Yag ahdre pifaiing than ChAME

cscoct i eg syhuani ooy ST RS SO il B ol (16 3E°50 1«

cytokine production of allostimulated human T cells as described in Example 2, infra.

Figure 31: A graph demonstrating that L104EA29YTg is more effective than CTLA4Ig at
inhibiting proliferation of phytohemaglutinin- (PHA) stimulated monkey T cellsas
described in Example 2, infra.

25 '
Figure 32: A graph showing the equilibrium binding analysis of L104EA29YIg,
L104Elg, and wild-type CTLA4Ig to CD86lg.

Figures 33A & B: Reduction in soluble ICAM-1 and soluble E-selectin Jevels mean
30  change from baseline at Day 85 as described in Example 3, infra.
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24 Decenber 2004 As used herein, "blocking B7 interaction"” nmeans to
interfere with the binding of B7 to its |igands, such as CD28 and/or CTLA4,
t hereby obstructing T-cell and B7-positive cell interactions. Exanples of
agents that block B7 interactions include, but are not limted to,

nol ecul es such as an anti body (or portion or derivative thereof) that
recogni zes and 5 binds to the any of CTLA4, CD28 or B7 nol ecul es ge. .
B7-1, B7-2); a soluble form (or portion or derivative t4fePesembef Qﬂg

nol ecul es such as sol uble CTLA4; a peptrde fragnment or other small nol ecul e
designed to interfere with the cell signal through the

CTLA4/ CD28B7-medi ated interaction. In a preferred enbodi ment, the bl ocking
agent is a soluble CTLA4 nol ecul e, such as CTLA4l g (ATCC 68629) or
L1D4AEA29YI g (ATCC 10 PTA-2104), 'a soluble CD28 nol ecul-e such as CD28I g
(ATCC 68628), a soluble B7 nol ecul e such as B7lg (ATCC 68627), an anti-B7 .
nonocl onal ant i IFEYLER RESCRIRXIONB25 BHEAVUENTRIN 2223, ATCC CRL- 2226, ATCC
HB- 301, ATCC HB-11341 and nonocl onal anti bodi es as described in by Anderson
et al in US. Patent 6,113,898 or Yokochi et al., 1982. J. I|nmun.,

128( 2) 823- 827) PEIRNHKPNS CTLA4 nonocl onal anti body 15 (e.g. ATCC HB-304, and
nonocl onal anti bodi es as described in references 82-83) and/or an anti-CD28
nonocl onal antibody (e.g. ATCC HB 11944 and nAb 9.3 as descri bed by Hansen
(Hansen et al . Aljsgispiificiapd ipainigahietmsused)io thipappli@e o hage mdwirgs ponirviily wsed &t -al . |,
1984. J. din. tenafless i o5 : : N, ne system
di sease" neans any di seg)gﬂg)wlr_e;cgsipg‘f%}ie%d' b‘épj{lﬁ%?:el#?}ﬁlga g%%co | ﬂc}?\g) ]\(/)\,1 ‘ﬁ}ﬁsp%rsi tive
cells includi ng’bfaﬁﬁ{’ﬂvﬁgl?mqawpg@gecgﬁpﬁ. aut oi mune di seases, graft related

di sorders and i mmunoprotiferative di seases. Exanpl es of - i mune system

di seases i Iug&% %rgft versus_ host disease (GVHD) (e.g., such as may result
from bone mdr r &% BFhAEpRaniesnd orsferpio armaleralej thatuspedificallp freqoghiessamdeindsi nune
di sorders assoahdieecholebilb, faf RhuhpldD: 1¥gra§d"'ﬁpb?ﬂ&@£sia% il | on. chroni c
rejection, and tissue or cell a?lo- or xenografts, Including solid organs,
skin, islets, nuscles, hepatocytes, neurons. Exanples of

i mmunopr ol i f er akinsed déreasS@Ri b?glgtﬂggpb&t u,ﬁﬁ&urﬂ%d ket d fe RSQLLASH S,
T-cell lynphoma, T-cell acute [ynphoblastic |eukem a, festicular
angi ocentric TSEBTICE ) RAMENY ocHiEtngy full JongtoeThA4 a shyivint insFighra Pis(alse. ay..

| upus  er yt henatasited USIPuen@RS uid B, 5 bR 04 H530 Jng}%x%x%.ldeﬁvuﬂy mary
nyxedema, G av . perni cious_anem a, aut ol’‘fmung”at r ophi ¢

s' disease, ( _ . ;
gastritis, Add g  A0] PHIgeR es Of Bicgferes B Pri s¢l 8 idaigdo es
st LR auhish g ises B2 tegferes préthy b B sel iptih blerits bitidirty
mel litis, typeCD2gliabet esTLA4 (c24 DRESHRIH CISNR4 ABL idiisa) ! YRE uﬂa!ni%ira?‘bet es
mellitis), goo?fﬁ o?ﬁ%elﬂ e'wgﬁz %g]ilﬁge nyast h_en{xa [fig‘ll %, _perf&hi %@zq ~Gohn's
di sease, synpathe P , domamof wild Bipe * DREIRY Vit meliginme s s,
aut oi mmune henpdsifibh &1 antbdtidat abshirt@PRtdHt Boditloh ATRO Y the PR Alul L ubdBL %r Ry 1 ary
ul cerati's colitis, Sjogren's syndrone,

cirrhosis, ,¢hroni ion hepatitis , LS n

rheumati c gﬁgse ee(gﬂ?‘@ bpgmg “F“ﬁ &t epsitipp phrandieags at pppginpeid At Rosition +124.

scl er oder ma, ~aWdd mipe €IT.e@NNES 6l st@fabd 518, KivmEAR N-1eAfind SREDRNS dBrmain, 2
"rheumatic di seasrgs" means an%@diqsqeas_e that affects the joints, %’one, soft
tissue, or spiHar %’%‘%’%P"*%B‘f‘ﬂi 2 (qtermigalcyioplasipig Ylompin  dbméxiracsiiylar dmaimmat or v
rheumati sm degehies atdevmolebi@esNRich 95 B xiolednial td £EH1he hkY bicSin ,asoﬁjd

col | agen di seatﬁ%scnl )y Addi.t i onal l%d rheumati c dj seases i ncl ude, %qt are not
limited to, chrionrcpoPiPait Hrifarsiaed gs ap mmange pobyRerya rithainclydas A senahg
spondyl i ti &) rieptidved: diedNaerinifal thds, TRARBHARE pbllypsptifO SRS RA0esSYH- G GHdHPUS
er yt hemat osus, e res'ﬁ_i %{e s[?vff?te 1 c scleroderma, periarthritis

huner oscapul ari &> 5igr RPHCP; igclides cleawpee @pd ramspvalaplc the signal pegiidenier esmprgisia i s,

nuscul ar r heur@lLissingleamp@Sirddust hating aMERTEleARE] NI BNl BRI G IhSEARES are
known to be 1%_?utoi ne di seases caused by a subject's altered | mune

response. As USSR @i n S mmatge forg, - Qe skillsd g e apt owilly eppreciatedibgiease by

geneti c mani puliditiorah peso-tratbiftionh] PERLBIAE MY ocBC WRick rddvds b “;rrrg,g}gfoﬁrtﬁeed into
a cell, thfb cell then _.expressing any genetic product encoded by the nucleic
acid. For exaff\'®, a°§§ Gom the mewly esnrated, Neterging! owdl ofiche CEHA# slepvaee aroductnucl ei c
aci d transfer Amegnatielp @i’ HimaPkpbile MBS A6 e MendV2d SIMPIERE! BiheMBET AbILALL 21 Ni Ng
the nucleic acid of interest Into cells ex vivo or in"vitro by a variety of
met hods i ncl udi ng, for exanpl e, calcium phosphate precipitation,

di et hyani noet hyl dextran, polyethylene glycol (PEG, electroporation,

direct injection, lipofection or viral infection (Sanbrook et al.,

Mol ecul ar d oning: A Laboratory Manual (Cold Spring 25 Harbor Laboratory
Press 1989); Kriegler M GCene Transfer ad Expression: A Laboratory Mnual
(W H Freeman and Co, New York, N.Y., 1993) and Wi, Methods in Enzyn: ol ogy
(Academ ¢ Press, New York, 1993), each of which is incorporated herein by

Y T o,



24 Decenber 2004 the virus (Battleman et al, 1993 JNeurosci 13:94-951;
Carroll et al, 1993 JCell Biochem 17E: 241; Lebkowski et al, LJ.S. Patent
5,354,678; Davison and Elliott, Mlecular Virology: A Practical Approach
(IRI. Press, New York, 1993)). O her nethods used for in vivo transfer

i ncl ude encapsul ation of the nucleic acid into |iposones, and direct 5
transfer of the |iposones, or |iposones conbined with a h§ gg@ut'eg&ing
Sendai virus, to a subject (U.S. Patent 5,824,655, incdBEs 95?
reference herein). The transfected or infected cells express the protein
products encoded by the nucleic acid in order to aneliorate a di sease or
the synptons of a disease. 10 In older that the invention herein described
may be nore fully understood the foll ow ng description is set forth.
COVPCOSI Tl ONS ﬁ%&%@ S OF THE INVENTION | S The present invention

provi des conp Qﬂg AR e rommon startige atmeacidrpethioning Ty cthe maesEHges - such

as rheumatic glrmme;sstmbyt @dﬂbﬂh@&t%slf@l 4 100r@lR] e FdsitRR - &f TRCLAMUR fgrgpunt of
a ligand that Pk‘f%‘j}’:’%ﬁ ar .8 xagEE sol ubl e CTLA4 nol ecul es (such a

CTLA4l g and/ or IR G et"ﬁé‘feﬂl“é% eRpAL ar %@Oﬁloﬁdh%’#’f mlnch

ef fective anptmtlstoB7defi ned as the amount of.sol uble CTLA4 nol ecul es that,
when bound.to B7 nol ecul es on B7 20 positive cells, inhibit B7 nol ecul es

from bi ndi hg endogenous |igands such as CTLA4 and CD28. In a preferred
enbodi ment , th@usemhmm airGHaas«ﬂanutamandaéwumiem »ollcﬁﬁ;asz:q*mﬁfh@ulm&hﬁ riugeases

are any disea are cha.r cte i nfl anmati on or

degenerati on %f%égg glénl.? ?(eéllv F'SI ("afdél?#:@é‘i iABuiEtions e My tinlfc pagiansof t he
body, parti cu(mftlyb_ly ireth¢ extmbélulaaddnmmef wildthg CTISChHe CTIEAPRNER: Bédiel age,
onder nese. i n L Sabd B0 ity o BRI 18 kit A U OPRGTAdent of
| oconpt i ok or mplaerde, |bgtnstldifb1ndha§§ BernuadtisheBaytifcludd dhe 5OHBre @RIV Scid Gésidhés of ten

acconpani ed b caI evi dence .of rheunptaid factor and other
i nfl amat ory %1 surdr %gdét e %P?(g?@%a‘ﬂg m’?ﬁvﬁé’ﬁéﬁﬁeﬁ‘%ﬁ%@ RIfSEiABMIE 8 seases

i ncl ude, but iseleucine} of nawidoedritive (o wuBtimieth glydiky with 8 .ryplophas) fRiRAASorOf

rheunat oi d ar i n ender ness,

i nfl anmmat i on, éh%%lﬁc%lll ngéeﬁié‘f%ﬁess (miele oﬂsaiaﬁ&?dé’ﬁfo%‘i'&s}f‘és » BhireRcations. o CIhbt ity
Subj ects aff Imél’@@dnwcuﬂtsmae Mmc@d@mageﬁol&um‘ therein ok lattacheSthbRr Theom
Sympoms of ShiialiIRIPIe. AL MEOLLLAN 9,88, , ier o das, 2l so can

be inpaired b he aut ol
i nventi on pr dvilds mutanp owildciles scfude thuseaibscnged fATus: Riteﬁe&@pﬁcan&wsbnaats

e eeaaRs: of QS kSRl bk Sofzki o TRFE Gk auieR F00sE, ¢ ha

pl‘ esent invention EI’ ovi des conp OSi tl ons
i nhi bits T-cel-$440Gpend -‘0717319153 amdtas descritlel] bjdE@lcb,tR Oneddal, mjwambmm acting

B7-positive okt obt IubI S of soI ubl e
CTLA4 i ncl ude CT€A4lf}g an wml%’f%i\ ? W?eﬂﬁuﬂwmng"“é
L104EA29\409 CTLA4. nol ecul es W|th mut ant or wi | dt ype sequences may be

rendered sol U‘bl*[ﬁA@l\é“ el %lhﬂglﬂs P %ﬁ‘%ﬂ%r ansnenbran%lu?a?%omam og’%typeM K-

et aI , 2000 Cel lul"ar I nmuno
A4 joined to an Ig tall or a porticn thereof that binds a B7. A particuldar

embodiment comprises the extracellular domain of wild type CTLA4 (as shown in Figure
23) starting at methionine at position +1 and ending at aspartic acid at position +124; or

25  starting at alanine at position -1 to aspartic acid at position +124; a junction amino acid
residue glutamine at position +125; and an immunoglobulin portion encompassing
glutamic acid at position +126 through lysine at po-sition +357 .(DNA encoding CTLA4lg
was deposited on May 31, 1991 with the American Type Culture Collection (ATCC),
10801 University Blvd., Manassas, VA 20110-2209 under the provisions of the Budapest

30 Treaty, and has been accorded ATCC accession number ATCC 68629; Linsley, P., et al.,
1994 Immu(zity 1:793-80). CTLA4Ig-24, a Chinese Hamster Ovary (CHO) cell line
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Al ternatively, soluble CTLA4 nol ecules, with nmutant or w | dtype sequences,
may be fusion proteins, wherein the CTLA4 nol ecul es are fused to non-CTLA4
noi eties such ~ as i nmmunogl obulin (1g) nolecules that render the CTLA4

mol ecul es sol uble. For exanple, a CTLA4 fusion protein may include the
extracel lul ar domain of CTLA4 fused to an 25 irnnmunogl obulin constant
domain, resulting in the CTLA4l g nol ecule (Figure 24) (Linsley

al., 1994 Imunity 1:793-80). For clinical protocols, i D%C%?@P%?Q%ﬁ that
t he i mmunogl obulin region does not elicit a detrinental i Mune response in
a subject. The preferred noiety is the i munogl obulin 30 constant region,

i ncl udi ng the human or nonkey i nmunogl obulin constant regi ons. One exanpl e

of a suitable i munoglobulin region is human Cyl, including the hinge, CH2
22 24 Decenb%g{ 2204 @R %—Q t ctor f nctlons
such as bindin o %g re%ep oasrge%sq'g Wg’ bﬁ;ipéllévg@n%‘ﬁééb%ﬂ fon numbe
cytotoxici Ty ( 10767). Fegliseltlele ATLAKtpoldapenctehin ﬂleldtet]mdﬁllaﬂd/aduts of the

cytotoxicity (egxgaon I have one.or.

nut ati ons therein, (eﬁl};ye(,)II Wﬂﬁ%% Adég#@é?ﬂ@é%g pe%t RGP ¥ LR ?‘ﬂvdﬁéltel dns
such as CDC or Bstiedrayd/omisiiseof the innentan, dhe m@uﬂatdmnbthmclbdmdls@alq&pﬁdﬁ lity
of the i murogl@petdn to its ligand, by increasing or decreasing the

bi ndi ng capability of the inmunoglobulin to Fc receptors. For exanple,
mutations in the i munogl obulin may include changes in any or all its
cysteine resi dUERMBALIYTR" 1sheF st ei hes at
positions +130, +136, malgd +1?lighg%§te§8ft’)%tlslrhtsl?t1§£f@ﬁt serl ne ur% Sﬁ%) The
i munogl obul i na’iﬁx%?ué’tlﬁﬁld@mﬁlﬁ)ﬂf ayldpe ﬁ@éﬂ@’lﬂ?tﬂmm oiid changes A}i@k’l(& yoosine] 48
substituted Wi thind adidiésitRie s@:?sm%h { qut ations-in
the i rrrrunogbobul in nﬁ Sﬁ '%’/F ﬁ)%%fjlgpﬂaw ntﬁo'lg‘u{th él?d}r?gwﬂt:‘b%ma?"cc?ﬁdﬂ 44
subst i t ut ed” wi fHPHRE ug srbsatuting fps jadeucipe ﬂpB%SilttqhdﬁO‘BL 452 Bfub@;tt theneofablatvi t h

gl utam c aci d, biads gl anmeoare idt {008k 1ol 41 t h

Addi ti onal nonhﬁgkA 9 |et|esﬁ?§1 use |% tth§ qbpé%%f'ﬂknrﬂgfeggﬁeg or

sol ubl e CTLA4 | ¥@%|derositet opgline A% 29P@ wigh ATGH tuaberoPTALT04;

nol ecul e, env g@k&&mnniepglpmﬂEZA t&foH! SoriaPNnD e et

al. 1994 J. glol, 4qrégl 75 (Pt 6)@%389 97, ElfIike a¥ril @7@@% Gdlﬁéiéégd
138(1-2):193-6; #2162 jmcorporpted by’ refstencacherrin). | Fhgyselyible hHHEAYS Vig Tm@ecules

Fuji saka, K5 etisedin tht 89@thod4 d’nﬂ)oQEJYs Mlgﬁnt’l&f;mgygarmg&ﬂncﬁﬁé gggnla?ﬁﬁﬁgr al so
possi ble 20 (Ger éd C. e%y 1994 Neur osci ence

1989 63(10): 43‘?‘6 “Siefyence. pypigallygp the posthodsandd ke Sqfahemvmon,m@psk«glccuhes do 996
Sci ence 233: 2080t incliidea sighdl bé@idéddghivhcdrol ecul e of the invention can include a
signal peptide sequence linked to the N-term nal end of the extracellular
domain of the CTLA4 portion of the 25 nolecule. The signal peptide can be

any sequence tAssedihedeinp egoltible” S€fis €6 h@_,nmefecttl@ Qn- e &{t'igﬁzd deﬂ%tﬁr@é ﬁigre(’ith €

| d Mal | Mol Cel |
SI 92347p§g e“"ftl[’“ Oncg"’c?h"éé“’a ( F%\tﬂng %ﬂ%@?ﬁa@ ?Z@rwgmg) Oor

t he signal petiten m@e fstjlntbte anytRkihg a;c&ﬂﬂmﬂoglbbtﬂ{nq@ imibiety® the %&&ﬁﬁm&tau?oo‘l
of CTLA4, B7 or CD28, respectively. Alternatively, a molecule such as CTLA4 can be

rendered soluble by removing its transmembrane domain, Tjwpically, the soluble

molecules used in the methods of the invention do not include a signal (or leader)
25  sequence.

As used herein, "soluble CTLA4 molecules” means non-cell-surface-bound (ie.
circulating) CTLA4 molecules or any functional portion of a CTLA4 molecule that binds
B7 including, but not limited to: CTLAA4lg fusion proteins (e.g. ATCC 68629), wherein
30 the extracellular domain of CTLA4 is fused to an immunoglobulin (Ig) moiety rendering

the fusion molecule soluble, or fragments and derivatives thereof: proteins with the
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The sol ubl e CTLA4 nol ecul e of the invention can include the oncostatin M

signal peptide linked at the NNterm nal end of the extracellul ar donmai n of

CTLA4, and the human i mmunogl obulin nolecule (e.g., hinge, CH2 and CH3)

linked to the C-termnal end of the extracellular domain (wldtype or

nmut at ed) of CTLA4. This nolecule includes 5 the oncostatin M signal peptide

enconpassi ng an ami no aci d sequence havi ng netbionine at position -26

t hrough al anine at position -1, the CTLA4 portion encorfiddesaigbemnGid no

aci d sequence having nethionine at position +1 through aspartic acid at

position +124, a junction am no acid residue glutamne at position +125,

and t he i mmunogl obulin portion enconpassing an am no aci d sequence havi ng

glutam c acid at position +126 10 through |ysine at position +3S7.

Speci fically, the ezlfllg{jgl e .CTLA4A nutant nol ecul es of the invention,

conpri si ng t he™it eEnAT CLLAR fsesorgeised wisled porion af a biolgfeallyi astive or

mol ecul es conpehiegiidaly RUHRNErb@EY fuchQk 8hd BSpifiddstiul 7t @ng

fragments. 15 In one erTbO(rjlllJ ment, the so ﬁpbl e g%n%ﬁ Wdﬁ& cu h%)

conprise IgCy1™ qﬁ%é‘lf -§SpciptedT prigen rp%n@TLMdr?ﬁ iosj HEV eenyi protein- &mmwatl on

in the extracetdla0gor thagnt. andlieriXvisan@bdh 3@1“& rises
m Frid A 'ex@cg%mgﬁ-rw {Aggmfl ds _

nmet hi orii ne; at t.hr ough partlc aci sitio
Fi gure 23). > CB @Fﬁf&gg‘[ﬁ’l a1 aﬁagrﬁ iaﬂ‘ﬁ detivatives thyrepfi @ 9 Guatestisy iveith alleanl ne

at position - 1tranhmemlghneamﬁaﬁﬂ fefoadi t6 r@ﬁierﬂﬁcsh teRDsolbR Jafs, 3. KFét%”ﬂ)oﬁ
Exanpl es of 5| u%rsfn e follow ng wher ei n

ta cl ude t

at position +1 'S c’ﬁ"é‘ngé %b)lo{;@y Sgl’ﬁ)ér fragrents aadi derivativay theresf.t &'Soluble
ZUG'EI_i-TOLHC_:?d_(I)_E @Hng%mbwﬁgﬁouzl@memﬁbﬂs @%0%94W 6_%&&%?!1%%%&801‘ and soluble

gThr gop ni.ne gTrypto
TGGL104Q gd ut am‘{]n‘g ‘ge %é%ﬁm‘%o@&l ﬂgomvgxyghﬁéoluble CTLA4
AAGLI 04RI gl g.mlmle@@ﬁdhﬁm@l rgeﬁu& ysmha mv%nﬁw Yo thﬁclhﬂbVaeﬁ%daPﬂeaQEr?V' des
mut ant nol ecul g %“{é Sel ng & t{)ﬁl u domsu n, of CTLA4
mut ati ons, fuded to an-rg. “’E&'ﬁﬁir‘pf’fegml kention Top andlestien vip gt
wherein the Iemmdwesgnalm@mdelsmmeﬂck04 is changed to another amno acid (e.g.
glutamc 5 acid) and the glycine at position +105, the serine at position

+25, the threonine at position +30 or the alanine at position +29 is
changed t o anysowsheérhemini I'be agtrale/iDe idohains bit eTJmh'alikt fhe GRFRA of CTLA4 that

change: L104E h TICL104E Tr ypt ophan
TGGL104EG ose%%grld%rngﬁcﬁd"a%% sB%"ﬁ YA &%EWET@@GC@@RJ@ e
GGl_éLI 84$8lvpgtp®plaﬂagionmnﬁoﬁ‘mm Mk@%lﬁ&hﬁkeat%&h&o4££@%h%|@fi&laﬂﬁ
TTGL104 TI son 4 t n Further sti t he
i nvention pr ogng es ﬂu??@g%g Eﬁégatﬁ %gxpﬁ‘éei&?f orpain pfiCaEAYERIReDF 10
CTLA4 conpri sRiaging lat pasitipnt-dt to eemsrticf askiest positiam +i 26 @iﬂ,ruréTDB)et‘Vhe drianhes
include the fgll n_the.leucine n +104 is chan d to
anot her ani no ac%ﬁnwﬁé@%@% 0T detvatiyes °tfacte]7'a‘}4; “’Qta Bédnalecyls + :
changed t 80ane?ﬁtf@é¢ﬂutﬁmdnmmamf CTLA4gs showroini Rigie amhay RRo %ﬁldd@@nﬁm@@ﬁihtt ' on
t25 is changegyt.9. @ 1T ts: Codon
changes: L104EA29%82§%&§%/ ﬁ‘g’“ix}&%z@“ ‘E%Q“Bge Brah7 mzfﬁ e.
L104EA29YS25KI gLysi ne AAGL104EA29Y825NI gAspar agi ne
AACLI04EAZ9YSEe B—L*Megéﬂ' e te%mutation” means a change in the nucleotide or amino acid
sequence of a wildtype molecule, for example, a change in the DNA and/or amino acid
25  sequences of the wild-type CTLA4 extracellular domain. A mutation in DNA may
change a codon leading to a change in the amino acid sequence. A DNA change may

include substitutions, deletions, insertions, alternative splicing, or truncations. An amino

E,‘UCI ne

acid change may include substitutions, deletions, insertions, additions, truncations, or
processing or cleavage errors of the protein. Alternatively, mutations in a nucleotide
30 sequence may result in a silent mutation in the amino acid sequence as is well understood

in the art. In that regard, certain nucleotide codons encode the same amino acid.
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Sol ubl e CTLA4 nutant nol ecul es may have a junction amno acid .residue
which is | ocated between the CTLA4 portion and the I g portion of the

nol ecul e. The junction am no acid can be any ami no acid, including

gl utam ne. The junction am no acid can be 5 introduced by nol ecul ar or
chem cal synthesis nethods known in the art. The present invention provides
CTLA4 mutant nol ecul es including a signal peptide sequence linked to the
N-termnal end of the extracellular domain of the CTLA44Raaen#ersi004he

mut ant nol ecul e. The signal peptide can be any sequence that will permt
secretion of 10 the nutant nol ecule, including the signal peptide from
oncostatin M (Malik, et al., 1989 Mdlec. Cell. Biol. 9: 2847-2853), or CD5
(Jones, N. H et al., 1986 Nature 323: 346-349), or the signal peptide from
any extracel lular protein. The inventi pr.qvi des sol ubl e CTLA4 nut ant ’
- ol ecul es corrprE';;jl'l %rlnﬁl ¥ Q‘;lé‘?%ﬁ‘fcze-ogflet %0%3'58 %Va?ggn GGt e CELt snseding the amingonai n
of CTLA4 such asidlatgdikt RX ascoitis|Grdednd GAB @bsdngllBy afiino bdi@4Slattic AAGDHSI N
L104El g and L1g43l g are nutat eddiﬁy their CTLA4 sequences sq that |eucCine at
posi tion +104 e siBEYT Rt © Bl W RPEregpiclcgridaglsoles thatdiBerdp thea v
The singl e- si t epecificamiclevtilie ceduescef bit BEN dnbeleU goteial lofvlechles tHa®iig * identical
enconpassin L.onj at.position +1 throu aspartic acid at position

+ 24, a jungt ?F;%ﬂgn%géhg%gg{m Oragléli%ﬁ’égsfﬂueﬁfelﬁﬁ%‘]’“%wgt position +125, and an

i mmunogl obul i n portion enconpassi ng glutam c acid -at position +126 through
| ysine at posi &EHpeAdd7  Symbal ulin Geddamson of the nutant mol ecul e
may al so be nutated so that the Symbalines at positions +130, +136, and +139
are substitut edafi"eh seri A, andAt he prol i neGEY, G6€j GCANGEA48 | s
substituted w thtggs i ne. é}st ernagi vely, the ﬁbﬂgb@'CSi te sol uble CTLA4

nmut ant nol ecul e may have a 25 CTLA4 portion éncbnpassi ng al ani ne at
position -1 thASRIK Adbarffrc aci® at positi 0BABI GAC The invention provides
sol ubl e CTLA4 pukant aBR! egml es cgnprising a é%#bi Gsi te 26 24 Decenber
2004 mutation jn the extracellular domain of LA4,” such as L104EA29YI g,
L104EA29LI g, LHisnealeaims g Bhe L104EA29W g, . wHéWHi WUCeuci ne at position +104
i's substitutedaythe a dl L@@n‘i c agid and al arti}@@ @écp@éj&té@ +29 i s changed
to tyrosine, |leucine, threonine and tryptophan,’ respectively. The sequences
for L104EA29YI'gistdiapapr. Higl| g, B L104EA29TIGAWMATI104EA29W g, starting at
net hi oni ne at palsicideon +Igeand ending with |ygimesge PRI tion +357, plus a
signal (leader) peptide sequence are included in the sequences as shown in
Fi gures 19- 22 8®ectivel’ys The Koubl e- sit e AdaGnol ecul es furt her

conpri se CTLAAL et i ons qrgonpagsi ng net hi oRigng @b R Id@RP ciia Id®ugh
aspartic acid ﬁtr_hifao'si tion +124, a junction am no acid residue ¢l utam ne at
posi tion + 25, MeHPRNG 1 Meti Mgl obul i n pd¥¥®on enconpassi ng gl ut ani ¢
acid at positisdparadia® t hraggh | ysine at posigd@mu4@357. The inmunogl obulin
portion of thip?r)lrg]tant nol ecul e may al so be mutated, so that the cysteines
at positions +138° +136, Pohd +139 are subst iGQH EFCACCA. €66i ne, and t he
proline at podilufaminet+148 Gls subggituted W tlpaseigare. Aternatively, these
mut ant nol ecul gs. can have a CTLA4 portion enconpassi ng al anine at position
-1 through 15&B%¥tic adt® at Bosition +124GUrkES. Fdn O ABRoRGEes

sol ubl e CTLA4 Serihant nol geul es gonprising ' trideul &cal vegubat kg in the
eatracel | ul ar T%gmaj n of LA4, such as L104EGLO5FI G, L104EGLO5VJITG and
L104EGLO5LI g, WHEaPBFn | ed& ne at!l position +H6M. ACGHES ACGted with a
glutam ¢ acidVaoand gl ysiane at yposition +1@%y, STRYLRIA Gifed with

phenyl al aai ne,. trc}/pgt ophag, and | euci ne, respectively. The doubl e-site nutant
mol ecul es fur t REFFhpri 48 cTLA¥ porti ons eN&Shpassi ng net hi oni ne at
position +1 tHymwigh aspamid ¢ aciyd at positipaytidd a junction amno acid
resi due glutam ne at position +125, and an inmunogl obulin portion
enconpassing glutam c acid at position +126 through |lysine at position
+357. The 25 Themoag! mhleduldmAUatd BB oPholehudiRYs. @l S0 be mutated, so that the
cysteines at positions +130, +136, and +139 are substituted with serine,
and the proline at position +148 is substituted with serine. Alternatively,
t hese nutant nol ecul es can have a CTLA4 portion enconpassing al ani ne at
position -1 through aspartic acid at position +124. 30 The invention

provi des L104ES25RI g which is a double-site nutant nol ecul e.including a
CTLA4 portion enconpassi ng nethionine atl’position +1 through aspartic acid
at position 27




24 Decenber 2004 +124, a junction amno acid residue glutam ne at position
+125, and the i munogl obulin portion enconpassing glutam c.acid at position
+126 through lysine at position +357. The portion having the extracellul ar
dormain of CTLA4 is nmutated so that serine at position' +25 is substituted
with arginine, and | eucine at position +104 is substituted with glutamc
acid. 5 Alternatively, L104ES25RI g can have a CTLA4 portion enconpassing
al anine at position -1 through aspartic acid at positi odft Pegamber@004

i nvention provides soluble CILA4 nmutant nol ecul es conprising a double-site
mutation in the extracellular domain of CILA4, such as L104ET303& g and 10
L104ET30NI g,' wherein |eucine at position +104 is substituted with a
glutatnic acid and threonine at position +30 is substituted with glycine
and aspar agi neASre ectivel y. The double-site mutant nolecules further
conpri se CTLAA HEFE "6 BnhUnpHY piglemeteaneass’ w6 “nenCHd mplosnle?maahy anygh
aspartic aci d mbteipasdlécuahat 3624 notdind BTG Q&s%ﬂ@iﬂt@rf&@bvﬁh{hﬁ%inﬂg@o H,ne at
position +125,. and 2 [ mmnoq%czb | in portion enconpassing 15 utam c acid
at position +176°ERt OgRATPPEiRudss, byb s qof &ﬁ’ltﬁém.mm@uﬂ?ﬂ%qmbfg Ighernistant
portion of theregit anportiod @ettbf PRRrablys thellg oottt 8&hionSO athithn P Sacrk St g1 Nes

at positions + +136, and +139 are substjtuted with serine, and’'the
proline at n%os%ogg%nﬁreﬁloﬁe'g'gh“ﬂ%ﬁgm%’ wing s hings, CHAG ans, GHA3 regienyy Thehese
nut ant ol ecullgsomstant legive can KETmAdedB1EduonitLERREP ARSHAI((RE FMAR 5337RFS1 Lion
-1 through as [ i osition +124. 20 The invention provides’

sol ubl e CTLA4F5?T£;J‘I{4£%? %%05?43%?@3 conprising a triple-site nutation in the
extracel lul ar domai n of CTLA4, such as L104EA29YS25KI g, L104EA29YS25My,
L104EA29YS25RI 4, iLn heucine at posjtion +104 is substituted with a

gl utani c acid, a'fsglﬁérfgm’aﬁ fg sfﬂ%}i &h pﬁ-’g’@mi & 90 2 et seemertyp s STl ddneleals: i ne at
posi tion 218 +Xseferebly thn gatiaceibilary onmdy of SPRLAYIoREa Phd oargjgtﬁéd]qherec,é_ that
respectively. Jhe tLi - S]. t ant | ecul. es further conprise LA4
portions enconpagnsl%%a%rreﬁfl%%sﬁ?gée{’%“ JSPOPBIE +1 t hrough aspartic acid at
position 124, a junction am no acid residue glutamne at position +125,.

and an i mmunog| I .0 D@l sSsin | utam ¢ acid at posjtion +126
t hr ough | ysi ngxsg?éasfggﬁ ﬂ%-}r’l r%é%’%%@@ﬁ?%ﬂ%ﬁ%‘ieﬁBﬁﬁ’fiﬁg’&&}m"it bitegrtotBiel nut ant
30 nol ecul e, (ek3%I B2 E8GlardtBIe) tha may habgrifeand yisl €TNES alor RPBRL | ONs +130,
+136, and ;3139 are substituted with serine, and the proline at position
+14s is substituted with serine. zs 24 Decenber 2004 Alternatively, these
nut ant ol ecul seddierdina VB 7-postive Adlisp aretang nelBnahigR $S id@ t9ped bt BE niflecl@si t i ON
-1 through aspafddd oAfedeflyRASI tiON +124. Additional enbodiments of

sol ubl e CTLA4 mutant nol ecules include chimeric 5 CTLA41CD28 honol ogue

mut ant nol ecul es that bind a B7 (Peach, R J., et al., 1994 J Fxp Md

180: 2049- 2058} 5 yiiaERIes “ftivhhes, fer e, CTLA4/ CD28 nut ant | ecul es
i ncl ude HSl, HSZ, H%i%“ ﬁéﬁﬁv%ﬂg‘ﬁsﬂ?i&i’g&?ﬁ ‘Asgﬁ%i%}‘e%‘?",m‘tﬂ%,a“%ﬁ*@m,
HS11, HS 298, issprastaneleqds. 1Por (ertple, padeivative nfOETLAY FeR4ASS koldlle .CTRAS er r ed

enbodi nents o i i : A .mgl ecul es syc s CTLA4lg
(as shown in %oreﬂir;%h%%t ar °?‘%‘g s%ﬁén#g%ﬁfaggﬁésugﬁms%ﬁ F’I“’(?ﬁéh?l%‘ ‘i‘f%“b‘#ﬁi.ng at
| ysine at posP# CGBoYY aph ovhish IredoprazeS Ead\Binda B retg. CTOABA2R ¥bigblé ATLRROWN i N
Figure 19; stathhhi@bleT8b{H204fe at position +1 and ending at |ysine at
position +357). The invention rt her provides nucleic acid nol ecul es
conpri sing nucl eoti de sequences encoding the 15 am no acid sequences
correspongs ngai 0} JM <omlecul es of the invention, In one
embodi nent , thegsﬁglglgrgﬁlc’:,{oa?}l cﬁk%*égﬂ% %rg&ggbw orguolecuisgang fo integferg

t her eof . DNA it Bgiaativatiim afithe recaiiton signak 4) mokesuldlepakistted bpan Mayec3dnized 991Wi t h

the American dyperoPdl i cld On (AT, . 10801 Uni versity Blvd., .

Manti ssas, VA 201]0-37 9%%#"%%&13%%# A R R el TR AToC

68629. t7A; ;dctsmpigiigntpdedion| o4 RhAGMHG DisegelanseiatedC byugesing. N Bloguge & 9) was

deposited on ihﬂ%a&%a¥39a}%91ia‘i"iaxttﬁt TCC and has been accorded ATCC accession
natively,

nunber PTA-2104. Alte "he nucleic acid nolecules are RNA or a
hybri d t h& eof . Additionally, the invention provides a vector, which
conprises the nucl eotide sequences 25 of the invention. Exanples of
expression vectors for include, but are not |limted to, vectors for
manmal i an host cells (e.g., BPV-1, pHyg, pRSV, pSV2, pTK2 (Maniatis); plRES
(G ontech); pRc/CW2, pRc/KSV, pSFVI (Liig§e Technol ogi es); pVPakc Vectors,
pCW vectors, pSGS vectors (Stratagene)), retroviral vectors (e.g., . pFB
vectors (Stratagene)), pCDNA-3 (Invitrogen) or nodified forns thereof,
adenoviral vectors;




30 adeno-associ ated virus vectors, bacul ovirus vectors, yeast vectors
(e.g., pESC vectors (Stratagene)). 29 24 Decenber 2004 A host vector
systemis also provided. The host vector system conprises the vector of the
invention in a suitable host cell. Exanples of suitable host cells include,
but are not limted to, prokaryotic and eukaryotic cells. In accordance
with the practice of the 5 invention, eukaryotic cells are also suitable
host cells. Exanples of eukaryotic cells include any arkérBecesiber 28Rdt her
primary or inunortalized, yeast (e.g., Saccharonvces cerevi siae,

Schi zosacchar onyces on nbe, and Pichia ~astoris), and plant cells. Mel ons,
COS and CHO cells are exanples of aninmal cells that nay be used as hosts.
Particular CHO cells include, but are not limted to, DXA4.(Chasin, et |a.,
1986 Som Cell. Mlec. 10 Genet. 12:555-556; Kol kekar 1997 Bi ochenistry

36: 10901 - 10909)As BeHhqein "NpodnpB7 inGEkctBN) peDsO iterfdie twithetBhdind dfBT to its

(S, e e s GRSl i )
CHO Kl / SE desi glﬂtg{agéanCE@@g efts hasneek Balntedetions, indlilde} mhiareenot Ulﬂted and
RR- CHOKI  desi gnatgéledafed SheX40m2h ggodg%\%ﬁu@aérj cﬁ:ﬁﬁz{t%& thereelofﬁv that Sth hélgies gpd’

Exenpl ary plant .cells include tobac
cal lus), com é’b% éathe 2mnhef GTlehs, £8128 or qulecgby@@am 1aRd2); beelukbledtm @f e

al so accept abl Q;omﬁheor@gfﬁétl\%“&%BﬂrH?ltﬁ@%og&u@g ShliPad DMEIL IO OBY, Dide

i sol ated as naturally- occurrlng{) ept i rom any
natural , synt hdfe@Rentos siher spalhmpleguly, FICSF@GQ) trbinteafite. WJEOthAcdbslghaﬂ] ¢irgughtihe

CTLA4 mutant pa@HpentDmemTRasH 6By be a 'pﬁé%+r?ch%ﬂlb9£mgkﬂ e ﬁhganoccur ting
proteins from an%]élglgcﬁrl es) particularl Ian, 1 nc %vi ne,

porci ne, mariné & TRl Fish ab CFLAGIREATCR 4862 N ax LW!BWZWI&G(AGIBM
mut ant  pol yioe ptPTde 10), ecséll@& 0By %wc@@'saéhe% é 2§1 R‘gf’{:%%@is[)pﬁ"séﬁﬁﬁﬁtﬂfas a

that are exXpr ess din I’O aryote or eu aryote 1 SO

cheni cal Iy syntHe¥ SIS S ﬁ’élByb%e(&t (C§eb8628, m aiiB IewoahonalsalrbocbaﬁwgraadCIPyB—errpl oy

standard i sol abRNATEChORE-2D1, ORtEE CRISOIARL SLrdeT Lifid 37Ut 2ftc ﬁ $EH€5q The
nat ure and degree%gmﬁ}osoj a‘igl on will depend on the source an he m?nended

use of the isofSPEFHHorEbatiesas dycrbed An bindindemsomel adulleS Batedt 64 3888ners or
derivatives t habkeahi eteﬂa,mm prmgl;uﬁeqz $h6Q { gly,
an isol at eqsnug chfgﬁﬁﬁﬂ e en odlg)iryr::tq1 Ig)gbwm Cm$%g§0d nzgl{jg&cg
CTLA4 nol eclll e grrébj éﬂ"é?? P‘i’défiid’ééesﬁﬂ‘tedtﬂi Gf%enﬂ?segé’rtﬂ% pmldpri N

nucl eot i de seqalemleGDIS‘rmbmﬁIbﬁlChatxbdd?%e EUTC PMH@M ﬂﬁlrﬂ.@@@g'agges@i% ?%g' €s.
For exanple, the nucleoti de S %ences encodi n% CTLA4 mutant no ul es

may be generateéd -b i g o RREgemetss! nﬁf‘ﬁ%@% or Hgrting Martimret &l..and
PCR anpl i fi cat i%4.]. The Immuﬁen@) ¢an)p i nclude specific sequences designed to
i ntroduce desired nutations. Alternatively, the priners can be designed to
i ncl ude random zed or sem -random zed sequences to introduce random

nut at i ons. 28t aAdwedihmdﬁhhmmystdmﬁ@s&nk&@ bFdibede nfelRiRl BET-c4 ﬁﬂ%ﬁ@t‘i ory
Manual , 2" edi &{ﬂ?g,y 2 E‘d ﬂﬂl ni atl s. 1989, Cold ring Harbor
Press) and PCR hRo %5 & mec mﬁ’a}f% ted tog gtoingrpme digpasese laigdd for
10 generating dsaderssantl tunngppfoTiEefelivertibeasds. E%dﬂé&@fﬁﬂhﬁr@%?ﬂ&ﬂ&%e@%aﬁbm
mut ant pol ype %%iple‘%{ T?‘e i pventi Q@ﬂ}cl udes pharnmaceutical conpositions for
use in the treatmen Oft n{ipRARs §§ &gseﬁ%sasc@ﬁbbrri’%qtnﬁo%h%ﬂﬂﬁa@@mw cally
ef fective amourmsplafation)| atlih eheGAdiRdon of tolerance), immune disorders associated with graft

25  transplantation rejection, chronic rejection, and tissue or cell allo- or xenografis, including
solid- organs, skin, islets, muscles, hepatocytes, neurons. Examples of
immunoproliferative diseases include, but are not limited to, psoriasis, T-cell lymphoma,
T-cell acute lymphoblastic leukemia, testicular angiocentric T-cell lymphoma, benign
lymphocytic angiitis, lupus (e.g. lupus erythematosus, lupus nephritis), Hashimoto's
thyroiditis, primary myxedema, Graves" disease, pernicious anemia, autoimmune atrophic

gastrits, Addison's disease, diabetes (€.g. insulin dependent diabetes mellitis, type I diabetes

19




15 nol ecul es. In certain enbodi nents) the i mune system di seases are
nmedi at ed by CD28/ CTLA4B7 interactions. The sol uble CTLA4 nol ecul es are
preferably soluble CTLA4 nol ecules with wi | dtype sequence and/ or sol uble
CTLA4 nol ecul es having one or nore nutations in' the extracellular domain
of CTLA4. The pharmaceutical composition can include soluble CTLA4 protein
nol ecul es and/or nucleic acid 20 nol ecul es, and/or vectors encodi ng the
nol ecul es. In preferred enbodi ments, the sol uble CTLAAiﬁbD@§QF$@rRBOé t he
am no aci d sequence of the extracellular domain of CTLA4 as shown in either
Figures 24 or 19 (CTLA4lg or L104EA29Y, respectively). Even nore
preferably, the soluble CTLA4 mutant nol ecule is L104EA29YIg as discl osed
herein. The conpositions may additionally include other therapeutic agents,
i ncl udi ng, but . ldpited to.. drug toxins, enzynes, ‘antibodies, or

conj ugates. As Hlﬁgiug’t%%r? alrﬂ Eﬁg‘?sé%eﬁft‘ég g?‘%l Raﬁ%’egfﬁdroﬂfa%%ﬁlﬁ igtaxs, pemphigus,
conposiL:ons, ébﬁﬁﬁiQﬁﬁ@;thﬁmﬂdﬁéguﬁﬁ@mhﬁgthﬁoﬁﬁMﬁﬁthﬂﬂm?QHEﬁﬁ? m%&&%Qn
accept abl e car gl§knfh t ich.is,known to thaose of skill of the art,
are provided. %%e.pha?2%%%§??@3wh%o%%8§P?i%ﬁ@mﬂﬁ@F€W%bWVm¥%éﬁ@ﬂbmghmm>

sui tabl e carri EiSnigeticadhepatitint slowatic holiting Bjogien'a RyndroRicS hedatth i@y

conbi ned wi gh t - nt.ion (e.q.,, a soluble CTLA4
nol ecul e, such %@%‘Eﬁﬁ%},%&i@?&d%ﬁ%&%ﬁ "%Gﬁo@f@ﬂ’wqa@t ains the

nol ecule's activity and is non-reactive with the subject's immune system

These car (1! saBidd Aty R0l R dlhs B0 SI0L oot TLEL Ourd B ot s

exchangers, al unina, alum.num stearate
human serum al BiHS:nor BRifdle cord uBdathing eH. 98h Riguphoaphabeprisdg! Mllhmifatos0r bi C

acid, potassi UReSRARA! S L I m xi ures of saturated
vegetabl e fatty_acids, ggﬁosf%ﬁggﬁeeg%ﬁ%%g@ %gfullar{éﬁeé’&a TD?’C?H? %!Eﬁ‘é‘r‘ﬁs"éﬁﬁl si ons
(e.g. oi |/ Wat erddienaldy.ghyumatia| dissasss insludes buolayt et limiedd tas cipbiat polvRersy) f at e,

di sodi um hydr A gl‘@@%@&l j drogen phpsphate, . sodj um chl ori de,
zinc salts, cg%?o?sdal sili %%,%gﬁiés#%&?‘rq#é. “m(?g%gjrﬁ"ﬂ FARITRITIUS PPISEi done,
cel | ul ose- base¥SENIst Hpkse serghemasesug e tirggressige glsystambic  Gtlbreldera) I pegiashriiRy al SO
include 10 st efunlefrssplidlit ORfritsd , 4ncl udi ng .coated tabl.ets and

capsul es. Typi gal I St@@uch carr iﬁesr tsur%%%t é"lhﬁ&gé(égflcﬁllggﬁt 3“&?&?’5’8?“& A | K,
sugar (e.g. s ?L&ﬂé,smgpueags@,anqugglggi; dereaihauhatioediseases Cdra knowe katok N,

stearic acisl uiswhife 88Ol d BANRTEAT AL SALSLUMSL AT al e, talc
, er

vegetable fats or oils, guns, glycol or o 5 OWR 8% c pi ents. Such
carriers may al so include flavor and color additives or other ingredients.
Conposi tions conRed Bdrélf, ‘Gefdthbrapy” G4 b rmul at ed vel | known
convent i onal r{%%hods. Suzgﬁ cor;}%pc?s.i t_i%r?gés%ost.{%fisgm%aée yoger?ﬁ'lk‘)%‘?@ﬂp‘b\?ti"ﬁis?\
various |i pid "@ORpE8inreopsnudsictrids transferred mpkh eell,| thp oslbties easresslb lan@s i n
vari ous pol yngenetic GRIMASSnehR By tSUGRIAS I r..mcrospheres. t hods 20
The inven?' on ﬁ‘l%ld s met hod_ssbyf_or re u?ogf%?i #geetxﬁrﬁglf%’i B Iwe@‘lf‘ﬁ‘ﬁ’-’w%é StD28-
posi tive Q| Sl imhe| B augleic ecidrasefer may de petfbmed Fyeinseetrpoats expaieqtd Se
contacting t heediieftainingthé Ridiere Wid &F ifkeR S itk B INAS dI0) §54le JQf, .Lhe

i nvention so as tg form, sol ubl e CILA4/ I§7 clgtgnﬁ esxes,’%t%emg%ﬁﬁéxvégew of
interfering wittofeRydng der sranniel owgloivn ohophdd BEcipiatonr d@BRMinweigrul

wi th a B7 nol deittag, RILE i LAl Vi t hods f or
inhibiting T-cell fp;gétﬂliyon %ﬁ?g ! rﬁ%?dfr-@ %gﬁ%°%{ép ’é‘?ig%ﬁﬁ’%ﬁ%%q%ﬁ%ﬁﬁ%‘gf viral

cont act i ng. B7PEUPE {RAbeak & 3ly Maksulay fdoring: t W Balwoie| MaGEL A2bld Banp! es of
sol ubl e CPb5A4Huarbet Lhe PP eIl tant 30.nolecul e e.g.
L104EA, 29YI g. PPZ ra%enbe?ﬁ%jﬁgé}ﬁghb?%ejﬁ?”‘ﬁ\‘/'%%Lffi”'Ssh""f’u’r‘ ?ﬁg‘f’ “BPovi des
met hods for t &8¢ nééi iTeemep sandniCeli Blews Berks 06 W., al99Mh emhéW, cMeibsdrases. The
met hods conpr Eeaemaldey (Hat&hit P i\ C Ltion, conphisi

sol ubl e CTLA4 Tzeé?llgé of, thgss?lr?%gg{o?%ﬁ,%jt)’oeaglpsu& %ﬁcf? Rt @%ﬁﬂ&%
effective to FETTEVe Mermagyady, nupic anid sequensssmpinersst amy be tratsltkedridia éalinune
syst em di seaseSsvoSin Addit, @p i ' CRLQvi de | ong-t em

t her apy fgé1 [ rg;mavn_ens,yst&et%’n diaésckea}allssﬂenghfgfla ‘%ﬁ%@&fﬁg&l em‘gi"-“@’égl ‘ﬁffﬁ'ﬂ@?’t‘ﬁ?g cel |
i nt eract i Ohs, *PHESED 9f ShaauslyicTacigeinto & tibjest GV ilitams. er Y, 1901 PA4SESATDE.Y

signal s such #B0L4: Qké}ﬁléﬂq&f th@ndcldracid i§AY VA% \;egto;' Qn%l'{gtteci:n%rlll o?ihe-l;;ﬂ%g(!t Iwith
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anergy or tolerance. |Immune system di seases include, but are not limted

i 0, autoi mune di seases, immunoproliferative diseases, and graft-rel ated
di sorders. Exanples of graft 10 rel ated di seases include graft versus host
di sease (GvHD) (e.g., such as may result from bone marrow transpl antation
or in the induction of tolerance), imune disorders associated with graft
transplantation rejection, chronic rejection, and tissue or cell allo- or
xenografts, including solid organs, skin, islets, nuscl#kDegepheseiPds,
neurons. Exanpl es of immunoproliferative diseases include, but are not
limted to, psoriasis; T cell 15 |ynphoma; T cell acute |ynphoblastic

| eukem a; testicular angiocentdc T cell |ynphoma; benign | ynphocytic
angiitis; and autoi mmne diseases such as lupus (e.g., Iupus erythenatosus,
| upus nephriti Q? Qﬁﬁﬁap'tis Graves

di sease, pern|§¥03§ ﬁéﬁgﬁ ﬁ@”ﬁ??%gﬁ?@l§%§@+?F¥§99%£@¢§@ﬁd§m -

di sease, di abefl@s: 2«(13 I@bkmmuler el deserrdent SO566E; eBavisoh | dnlli Bllioft, YRBlekular

e hori or ey on R b BRS T B ELEL Yol 18900 RS e v ™

aut oi nmune uveit vigg tradi¢ri jphledes edcapsaiiisy ofitheomglEitnsid) &i® ipbdoted R deect

i di opathic thr rigary bili ci.rrhosis,, chr.onic action
hepatitis, Ul cggﬁa%?ﬁgé% glgﬁp t Some?§r h&?%ﬁ%%ﬁ%? vﬂ%‘ hl?“’ﬁ"é"ﬁﬂﬁtl“fagn% DL, (e g,
rheunst oi d art log fubiyt, (Upﬁ)leﬂmytcﬁsS?’mﬁﬁﬁ, 1miperatndénymﬁ’¢remaiemnxevhmmfeaéd ore
tissue di seasej s2n.4T, I ul es ventJon e hi bi t

i nhibitory progler'?ﬁde%ﬁ? %9 I&Q t%e glfoh 37 ptlf%ﬁl tefl%orﬁigé) tﬂ ?&fﬁ‘é ftPve
cell interacti @n%lmﬁmdimmlt@ STmpmtDISBfa:élsdasq nteractions, are occurri ng as
a result of contact between T cells and B7-positive cells, binding of

i ntroduced CTLA4 nol ecules to react to B7-positive cells, for exanple B .

30 cells, Afly Innerderfthat ¢he investion hendin désciibed tobmy BE nooed ﬁﬂlylﬂdq:nmudtthwﬁ)lloﬁng

i nt eracti ons r &stdibingd sdtRorfi€gul ation of i mune responses. 33 24 Decenber
2004 The |nvent|o§%pr03%gé@'nethods for downregul ating i rmune responses.
Down regul ation of an imune response by the soluble CTLA4 nol ecul es of the

i nvention may égl\,ﬁ;bsmNng HoORGP P -RgaAN | Mrune response

al ready in progress or e i nduction of an inmune
response. The sol ubl e CTLA4 nol ecul es of the invention nmay inhibit the
functt ons & ankd ualfnTenfibh phvict linSiifnd WIRRAEH Foritlidd Al s
cytoki ne secretion, by suppressing responses or nducrn speC|f|c
tol erance in Tdige@ses.Suctogs T tic figeapdsely, admindsteroigidh slbib'ﬁt_ahélempﬂ\@@mlowﬂ obf this
vent Lon. | nLendRn b0l B kRS R L BRINEY (ol ARl apdc el !
prol i ferat| on 10 and/ or cytoki ne secretion esuﬁ educed

ti ssue destruckil 6%%3)E]ﬁ'é@b‘thsélilﬁtng?éembluﬁBésﬁon&%n%@mbmdeﬂh@dgy , A
preferred embagi BBBEn U biiblel OMEY hBR-AARG LA4
mut ant nol ecul e L104EA293YI get ore hﬁ at e&;@mt%@grhgﬁﬁa% é%ﬁ“&g&l%@}aq

posi tive c#l| PPSitive¢edp duiibibRE mpjepHesHronpbinding endogaapusdigands sueharn CTLAvand
system di seasggpmuch as rheumatic di seases and/or to downregul ate inmune
responses. The L104EA29YIg of the invention is a soluble CTLA4 mutant

nol ecul e conprising at least the two ami no acid changes, the leucine (L) to
gl utami ¢ aci d &) pferB® Shbbdifed:1 3 ﬁﬁ}ﬂmé ek q@la%e&ﬁhctcﬁsekééf é}

change at position +29. The L104EA29YI g ol ecul e encorrpass urt

mut ati ons beydhgesdarRay difgssespduchs arpehappsictized by 4D mﬁlﬂe@i Oemmﬂﬁémpf

i ncl udes n:Est heﬁsscnil@%keﬁ&ﬁﬁ lohtheive fﬁ?&ﬁ%&a&mgb StORS BodyS b&ﬁ-ﬁ% %'Il
arthritis, %g ni sterln an effective anount of “sol ubl e CTLA4 ol ecul es
to a subj ect ing Bpscles tswloaqs cartilage. fsupavial anda fbrowt tisstest Gid acdsmpapedulyl ¢

conposi tion, Ghial SMIRE jolt @Niehisd NEASMURE! nRinidd siBRSL, AMforOfait h
synpt onms associ at ed ngt‘Shj he dlesesése [ ncal ug’l ng redth'(:ll ng: | ol nt iBas"‘lwe l'i ng,

joi nt tender nd¥gairmegt Pfa]ﬁmqt’@ﬁ or ﬁ@?ﬂﬂ“ﬁ{f thase SryrEBes andnig spaiE wasem b)) sfienuct ur al
damage SubSequsRnnite & eRRIIHkal Q%d&ley%f%éun%o‘i@%tart ¥nd 36 m&ﬁ&%apf the
invention also may be uSed to reduce at | east one synptom associated with
r heunat oi Plar SHFeEfednarkest| udi ng r educi ng eryt hrocyte sedi mentation rates,
serum |l evels of Creactive 30 protein, soluble | CAM1, soluble E-selectin
and/ or soluble IL-2r. 34 24 Decenber 2004 The am)unt of synptomrelief
provi ded by the present invention can be nmeasured using any of the accepted
criteria established to neasure and docukent synptomrelief in a clinical
setting. Acceptable criteria for measuring synptomrelief may include
scores based on the criteria established by the Anerican Coll ege of

Rheunat ol ogy (e.g., ACR




5 20), the four neasures of synptom,relief (in: "CDER Guideline for the
Clinical Evaluation of Anti-Inflvnmatory and Antirheumatic Drugs- FDA 1988),
and the Health Assessnent Questionnaire (HAQ (Fries, J. F., et al., 1982
J. of Rheunmatol ogy 9:789793). For a general description of these criteria,
see "Cuidance for Industry: dinical Devel opnment Prograns for Drugs,

Devi ces, and Biol ogical products for the Treatnent of 10 Rheumatoi d
Arthritis (RA)", February 1999. The subjects treated by4Recgpbees0s

i nvention include manmal i an subj ects, including, human, nonkey, ape, dog,
cat, cow, horse, rabbit, nouse and rat. 15 The present invention provides
various nethods, |ocal or systemc, for admnistering the soluble CILA4
nol ecul e. The nethods include intravenous, intramuscular, intraperitoneal,
oral, inhalation and subcutaneous net hods, as well as inplantable punp,
continuous infusion, gene therapy, |iposones, suppositories, topical

cont act, vesi ckmmwxanm‘aesﬂcmad, Bubjire @bt 1mﬂtemai edSatoid aFiBtd hﬂk@ﬁﬁﬂ&ﬁx@oﬁgem
corrpounded with a ca E 8!?‘ls 20 commonly |yophilized for storage and is
t

T i1 10BN el R lepgeriessa ipRARIRARPTp RIOEIO Ut pH

reconstituted WiH

7-8, e.g., pH s'hffﬁ:)ss,phdl pmn 1ead:a@mpny§dardi§abm@( StGjedtSafficR hath theRtidmbddGhel t he
art, the cogmp he i nvention be adm istered to the subj ect

in any phar mace cfasls & nésqfﬁ?"fﬁ”’ ¢ estilurteg Pt Ptenerepisact i ce
of the mvenﬂ@wcanbnanmrddch@shmmnﬁm&en&dmmsterl ng to a subject the
soluble CT'L, A4 nol ecul es of the invention to regul ate CD28- andl or
CTLAdpositive cell interactions with B7-positive cells. The B7-positive

cel |l s are contGmpedtigast h an effective anount of the sol uble CTLA4 nol ecul es
of the invention, or fragnents or 30 derivatives thereof, so as to form

sol ubl e CTLA4/ B7 conpl exes. The conplexes interfere with interaction

bet ween entbgelsuye€T tierivd EDABesnwingositian ot teatBip in@iiinley distases, @sth @Cenber

2004 nol ecul e | e CTLAA |.e nistered.to a

subj ect in an%g%mt%ﬁ a%%’gpsf gormpéls{"ﬁr?%qn? %BLLS?B}?"SRYFHP%fI‘a‘ﬂT the RECRERE IMyEitioR | e
times) sufficinseides @omim'ctioneudmgsmgusbu&?glﬁl agent datthkibitd T-0&N Rihdiidn bt hdiei r
respective |i e ct Bl.oc f endogenous B7/]i gan

bi ndi ng theregl%’l‘ﬁ.ql ebeﬁ?rf E’g iEun é’ccf)fﬂgﬁlélg@q{%g b‘ﬁ@ﬁ@%@ﬂ&&?ﬁgg@\ﬁfh
CD28and/ or CTIS sExdmmesce] $oduble[ﬁ'§hge ifude AU end sdlukig €TLAK Smdapendant
upon many fSaCt]ﬂJiécule%Cg'ﬂ oot not limted 10 ta, the type of tissue

affected, the type of” aut ol murté di sease being treated, the severity of the
di sease, a subject's health and response to the treatnment with the agents.

Accordingly, dogadesoi@fiel R m&‘%g,ln Varﬁwggsﬁﬁ%'dfgﬁg@ 9@%§u€é}ﬁect and

t he nmode of adm nistratidn. e solu RE st er ed
in an anount Bt GEbdd Gransmembpaie Gegrodnk (Oaksj BhtK. o6t slhe20p@tdettiity tanynology
preferably betweesy. 83? to 10.0 15 ng/ kg/ day. The invention al so- enconpasses
the use of the conpositions of the invention together wi th other

phar maceut®®al agents to treat inmmune system di seases For exanpl e,

Conj unct i on w v T 000pr b Pkl lles IR, AR S5 Bies SSHAES B on
corti cost G oi @@te“éyc\rhwp'oﬂlencfw mcdsalps m8@|se@amcemn-cm4 nﬂoﬁc{tﬁs sl asl 56) ,
predni sone, azahbhd che ' "Drugs Used
for | mmnosuppreSS| %mgﬁ&%‘&@f‘%ﬁ%ﬁ&w}f er‘%SS 8@8&%“8& ( New
Engl and Jour n&l CB#A4\Bwgios i preisin vady. inGud: ﬂ:@&su@agua:maﬁm di’h@TH.MﬁBEd woin 354:

1932-39, 1999 naalohu bALSS MBlaleTLRE AL e HEAROpa 0 75 any

ot her bi ol ogi cal agent targetin dal
ant i i nf | ammat Grigsiets Bidfs/eak.-1994 Inmumtjz b793-8Mydr oxychl or oqui ne,
sul phasal azopryi ne, gold

For clinical protocols, it is preferred that the immunoglobulin region does not elicit a
detrimental immune response in a subject. The preferred moiety is the immunoglobulin
30 constant region, including the human or monkey immunoglobulin constant regions. One

example of a suitable immunoglobulin region is human Cyl, including the hinge, CH2
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salts, etanercept, infliximb, rapanycin, mycophenol ate nofetil,

aZat hi oprine, tacrolisnus, basilixinmb, cytoxan, interferon beta-Ia,
interferon beta-1b; glatiranmer acetate, mtoxantrone hydrochl oride,

anaki nra and/ or other biologics. 30 36 24 Decenber 2004 The sol ubl e CTLA4
nol ecul es (preferably, L104EA29YlIg) can al so be used in conbination with
one of nore of the follow ng agents to regul ate an i nmune_response; sol ubl e
gp39 (al so known as CD40 |igand (CD40L), CD154, T-BAM 2frResemesr aBPd coog,
sol ubl e CD40, soluble CD80 (e.g. ATCC 68627), soluble CD86, soluble CD28 5
(e.g. 68628)) soluble CD56, soluble Thy-1, soluble CD3, soluble TCR

sol ubl e VLA-4, soluble VCAM1, , soluble LECAM 1, soluble ELAM 1, soluble
CD44; antibodies.reactive with gp39 (e.g. ATCC HB-10916, ATCC HB- 12055 and
ATCC HB- 12056), bodi es reactive wt ATCC HB-9110)

anti bodi es read® \E’@%ﬁ%‘ﬂ“‘%"f‘h‘ te oy m%‘%ﬁt%ﬂw&cm bisdirgsto Exyregeptors,

CRL- 2226, ATCC iz ; coﬂ@ﬁieﬁﬁe@&d&ﬂ&&fbmxﬁitg)(cmt ORI B8 ahﬁwapidy&naunt h

CD28 (e.g. ATCC as_descri Martin et al (J. -Cin.
| mun. 4( 1):18-% m"’%’é‘%)"m h’[cf%éfg‘?é@ d‘E‘F’\‘}'éOE\inbPHXEPRD’lm‘(Yeha@F ODSTRIMYB- 9579
and ATCC T1B- 21ﬂ)tauoamuemﬁ(e§ in@lecCHY @oniviit, o tefdve2ffeatt ful@idhesic @aChE e Wi th

IL-2, antib ac nt|b di es reacwevmthIFN-

anti bodi es r%ceja@ @ {1 matﬁ’ﬁﬁl%i('ﬂé feg ebé 1§ ¢ARaRHH tf&ﬁd@‘mu&?ﬁ]‘?bb‘ﬁﬂ%és 15
reactive with aﬁayﬂgalﬂAM ineregping dr GAdvkabing AE GLAMRIcaphBHity) ofth&iﬁbﬁuﬁogmﬂmh%ﬁ& 3),
anti bodi es rea Wik LLA4 CC HB- 3 ant . reactive with
Thy-1, anti bod?{iadse]y tr&ésac%’llh‘e/xtc-‘-jiE 2 Wgt&%é Hﬁ]; Rt BEeE E?ﬂ e BQW%H’FGWY or

ant i bodi es r eaclliiysysikindreSDRS, withint ﬁxbbnhgeéommd‘bn axample] the TERineaat jydamdhes
reactive with ng i bodi.e t h VCAM 1 bodi es ctive
heh LEcaM 1 a0 3B i PhioCe LARRMN Syt Jeftne SRbR baf O e SRSl ERE 1 T
CD44. | n celt aimplasieorasneise énclude rioc proluse atgpusitibn dil é% sﬂsﬂtumlehéf i Géfine) & Ot her

enbodi nment s, r erre on IIed i.n.the
art will readi F@dvﬁﬁg %'[r@%ge?{l%e?tﬁ ﬁtﬁﬁanlsénne%é'ﬁmmﬁg% énf“ﬂg‘ %TydﬁflgdeCTLM
mol ecul es of t h@wmt}r@dcucm 24 pdsiteret It sebstifutadLwitls Py lelssing dewirent poditie
sol ubl e CTLA4 0 t he
ol bl 6 CTLAd ot S B2t iR ChlaCt: AR T B NE BRI Htid®. 1.
The determ nation of the optinmal conbination and dosages can be determ ned

conbi nat | ong. | hopae e P P AP BB 1 P RERR B bl s

ant i bodi es ( mABRjant @PM@ birt dre@OB Bmitgibis; pEUI 1DAEARO ¥ivggp] ZD8OlentlAARY) and

2004 s, L104EAaVI Sncr Rl OIS oist (40 B d oL pp it o

gp39 mAbs: L108'EA28%4gGerentiB(lahd 9&o8Balknibs ehrid 1@2346efhm:undnd5(1:a)@4mgw g,

anti-LFA mAb, g amt i X

VIR Oher chapractt ot P Bofpaiof, “RAGH e e SyPlbalhs I8 Bl Pish
persons 5 R | (i etnd 18P NeurprsiennsI62@B): é’llcﬁnMR rebilelo8P é@(l®f43f01§rmth\lént| on,
for exampl e L1GAEAR S Bned Y. 56, BAR). 1l RloBkeh 2833 0ig) sl e active i ngredi ent
or together with other drugs in’i inonodul at1 ng regi mens or ot her
anti-inflammatory agents e.g..for the treatment or 10 prevention of ,allo-
or xenografl atkd &1 eH AR e a0 |gﬂﬁgg

di sorders, or (o induce tol elﬁcg%c?g %F%g%&cﬁ%% It ng'“é%r% 8?‘@9 %
combi nat i on wi tked t¢ thediviaminah endnefi thy exsracelinlag dowmgis| af €ThA4\p®lF101FK5@€ an
i mmnosuppggssmg@cd]@crmgls%a] p@’%ﬁl Y}

40- O (2hydr oxy) et h){ -rap mﬁepgde &5 ocy#guea%emﬁﬁg%%émlt gemte{?&{:%%o or
an anal og t her@giecu %5“0@61“@5 tbeggeﬂamyle f@ytPlvpﬁ@ipra@'ﬂ Et@iaflﬁﬁﬂididae

met hot r exat e; ¢&f B t lic
aci d; rrycophenol ate (r)rgg?gﬁ ﬁsj)?gtéggx"&g%er?gﬁgfsl ﬁgéﬁ(}ﬂ%@ 3‘{@[{4%2:8@&?

i Munosuppr essftig‘@]mﬁéﬁcﬁ@ﬁm}’%ﬁweﬂﬁa’l@@eme g., rmnocl onal ant| bodies to

| eukocyte receptors, e.g., WMHC, CD2, CD3, CD4, CD Il a/CD18, CDr7, CD35, CD
27, B7, CD40, CD45, CD58, CD137, | COS, CD1506 (SLAivl), OX40, 4-1BB 20 or
their ligands; or other imunonodul atory conpounds, e.g. CTLA4/CD28-1g,

or ot her adhesion nol ecule inhibitors, e.g. mAbs or | ow nol ecul ar wei ght

i nhibitors including LFA-1 antagoni sts, Selectin antagonists and VLA-4

ant agoni sts. The conpound is particularly usefizl in conbination with a
conpound that interferes with CD40 and it28 - |ligand, e.g. antibodies to CD40
and anti bodies to CD40-L.




25 Where the soluble CTLA4 nutant nol ecul es of. the invention are

adm ni stered in conjunction with other imunosuppressive/i munonodul atory
or anti-inflammtory therapy, e.g. as herei nabove specified, dosages of the
co-adm ni stered i mmunosuppressant, i nmunonodul atory or anti-inflamratory
conpound wi Il of course 30 vary depending on the type of co-drug enployed,
e.g. whether it is a steroid or a cyclosporin, on the s%gcific dru

enpl oyed, on the condition being treated and so forth. Z238Decembpedeffer
2004 In accordance with the foregoing the present invention provides in a
yet further aspect nethods as defined above conprising co-admnistration,
e.g. concomtantly or in sequence, of a therapeutically effective anount of
sol ubl e CTLA4 nol ecul es of the 5 invention, e.g. CTLA4lg and/or

L104EA29YI g, ip fr f r-in pharmaceutically acceptable salt form and
a second drug @lﬁb?ﬁg’hecgtrﬂ]égl oleco At ther iRjention sem ircludp dhe gnepstatin M signal -

i NMuNosuppr es sgptide Tinket o MROMLEhEHY B of Rl eﬂu‘&ééuﬁm%géi}{ G A4C oy RS
i ndi cated above. Further .provided are therapeutic conbinations, e.g. a |dt,
e.g. for use | FRTrRIbPuLE AfPItdeea g, Cidbomst CHPinked sofe e Ad
mol ecul e, in fendef fhermmaellila dbfhainTNAGSS hiveadd) ¥ €ECLPIARL Bokahd infiRadD O
be used congcor t ant I%l. C}g in eﬂ%cgnce wth at | east one pharnaceutica
conposi tion conprisig ﬁlgnﬁﬁﬁf FRFPaEHIgAn amife Aqidretanetheyine methionine

anti - i nfl ammatabpysitierg26 Treughi daniviyatGeHibn S€ BTG phsh EQbmbisSing an

adm ni strati O’Lmi%b5a]-cpse Lovention also. gr ovi des net hods for producihg the
sol ubl e CTLA4 Tutant. roréctl"es nBrUORIE St easitioRe L thrpush 4sptic midaerosition of
sol ubl e CTLA4 “t24,arjunatioh emitloasideesiiud ghutamif @ asitie +105 68k iR iRmuBsHARNAT i C
cells. Pmkar%%%? RSt fg.equent ln\é are represented by various strains of
bacteria. The bacterm a0 Wad® BRR iairyass paving eptamicyrcigrehesition v 26

Typi cal | y, 10gr dlwowghgpdinevat pbstiddnerssa such as E. coli are preferred. O her

m crobial strains may al so be used. Sequences encodi ng sol ubl e CTLA4 nut ant
nol ecul es can be inserted into a vector designed for expressing foreign .
sequences in |Speliislint the soRblesCELL nasanE motbies of MRS BvMABhOESmERRg M| ude

commonl y used pro LC.control s ences ich are defined herein to

i ncl ude pronoters gﬁég THARSE r‘%eﬁ‘?’?’gﬁ "E}’I?ﬁ’ ﬁ%\ﬂsﬁﬁ,m@&“ﬂeﬁn@mpys%ﬁ Hmam
operator, al omgylimdieties fisabiwehdihnatedQTEAL Bagiaidences, including such
commonl y used pronpbters as the beta-lactamase (penicillinase) and |actose
(lac) pronmdter systens (Chang, et al., (1977) Nature 198:1056), the,
trypt ophan (t ippndemibadifent SHs tsatablé CIeAdahutar® imdioules (:m&@%fé)x _g@échtop%f:i ds
Res. 8:4057) gg.g tEEF | anbda ' derived P~ pronoter and N-gené Iibosone

bi nding site (4 TagEP Ly EPmRKising |a_singlersjty 1mutalign ingtho ggtrarolBilar dgrain. 2Fhe
Decenber 2004 ikl ogat O\CTIA! 06ipritkd helobhel d phitils Of LBbRS e
replication and sgl ect abllg.)r#r@r kers, suck as a beta-lactanmase GOr neomnycin

phosphot r ansf P2 EEPHIE EHodr @ 8p iFigirs 28 sThenpaaeciulan pertipof the, CHoA4 bat t he
vectors cai rephprisehRnin® abpsitRhi-2 (ROELHCRPrS: &3d %t_)’ﬂo@iﬂoﬁ 1ﬂ?24p(|e%§ Tl £n be

sel ected for ﬁ/nen %rog.wn n.the presence of antibi‘otics, suchi as anprcillin
or 5 kananyci e Hoelssdte dpuighions inrlyde the folloving whamie dhe leysing abposiiany ot i ¢
cell's via a valtQ4ds shangedsd amdahdd amBbhgds, including but not limted to

Cad z-shock (Cohen, (1972) Proc. Natl. Acad. Sci. USA 69: 2110, and Sanbr ook
et al. (eds.), "Ml ecular Conine: A Laboratory Manual", 10 2nd Editi on,

Col d Spring BihgrRtsitbhrssut: (1989)) and er ¢ %a&pg{,ﬁ%&on.
L104Elg Glutamic acid GAG.
L104SIg Serine AGT
L104TIg Threonine ACG
L104Alg Alanine GCG
L104Wig Tryptophan TGG
£104Qlg Glutamine CAG
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I n accordance with the practice of the invention, eukaryotic cells are also
sui tabl e host cells. Exanples of eukaryotic cells include any aninmal cell,
whet her primary or immortalized, yeast (e.g., Saccharonvces cerevisiae,

Schi zosaccharonyces ponbe, and 15 Pichia yastorisl, and plant cells.

Myel oma, COS and CHO cells are exanples of animal cells that may be used as
hosts. Particular CHO cells include, hut are not limted to, 6 asin,
et la., 1986 Som Cell. Mlec. Genet. 12:555-556; KoII@ékQ?CQ_'@b?" 0

Bi ochem stry 36:10901-10909), CHO KI (ATCC No. CCL-61); CHO Kl Tet-On cell
line (Clontech), CHO designated ECACC 85050302 (CAMR, Salisbury, WIltshire,
UK), 20 CHO clone 13 (CGEIM5 GCenova, IT), CHO clone B (CGEI M5 Genova, IT),
CHO Kl / SF desi gnat ed ECACC 93061607 (CAMR, Salisbury, WIltshire, UK), and
RR- CHOKI desi (mm» ed ECACC 92052129 (CAMR.... Salishury, WIltshire, UK).
Exenpl ary pl ant10diles ncl ude t obacco (V\hcllléﬂméﬁﬁs cell culture, or
cal lus), corn/|ispafagan, and T1Ce Cells. CQiR; gAY PGET, and rice seeds 4dre
al so accept ab| _ Nucleic_acid sequences F\n(‘OdI na the CTLA4 nut ant
mol ecul es can | &% Be inserted into a vect &lycetés@%ed for expressi ng
forei gn sequences i n an eukaryoiic host. The regulatory etements—of—tHe
vector can var;émg}%co&dl ng to the particular eukaryotic host. 30 Commonly
used eukaryoti fit o PERURTe Prewees ptantsolpqyles disying heo prtipea tubsr sloannml Qfd e
promoters and mﬂhﬂ@hth&%%ﬁﬂﬁi%ﬁs GRMRMN Y e

for exanple, D?cenber 2004 CW pér oqrfrlt)\l\ftn{;lrQ ?%RIVP ]\%%(E,ldgr s ogl |gan
sarcoma Vi rus (the FUERE PeBesHion, +164 %?%@W&Isﬁ@dﬂ%ﬂ%ﬁ@r@mmml ude
the early and had)an@theFhicik St fds@bn $i0% @B s 0 )

(1973) Nature }])Qnezgl@tgr ot]{1er viral r(\)‘ﬁnrrf)?ls‘.e}oégéuc )he o%é%a& érsftf\’i}Leld $om
pol yoma, Adenov Gerdh W‘BWloﬁéQ%éﬁh@B%ﬂw‘aaw?th@&mmacﬁdum ble 5 pronoter,
such as hMrII (Karin, et al., (1982) Nature 299:797-802) may al so be used.
Vectors for e aessina CTHlA4A nmutant _ ml ecules in F‘l]karVOt es nay al.so arry
sequences cal | RORIERIREIantsagi ons. These hfedamsbepgeant i n optimizing gene
expressi on anfiLaMeGigpn el ther upstTeam Jphegﬁmgﬁ@ of thepronote

region. 10 Exgi?c@_ﬁ%_g.f_@x_pr_essl on vectorslfor” eukaryvotic hgst gells

i ncl ude, but 4EG103%Wi ted to, vectors fBwpmpbardlGGan host cells (e. g.,
BPV-1, pHyg, pm\(EGm(g pTRZ (™vantr atisy; &ugﬁ—onfechj—pﬁd—%ﬁ—,—
pRc/ RSV, pSFV fe Technolagies):; pVPakk Vectors, pCW vectors, pSGE
vectors (St ratla%léﬂ%%s)‘{lgret roviral vectors Q@tgleCCdFB vectors 15

(Stratagene)) | Lp@BPRYGI; (T NVi TTogen) or 1 Pghmgé ghor s thereofs—adenoyi ral
vectors; Adenjo-associ a%pd virus vectors, ovirus vectors, yeast vectors

(e.g., PESC veeBFE P at agene)). Nucl ei cAweiagine 86guences encodi ng CrLA4
mut ant nol eculeP4gAFHHRT egrare Tto t1e 2 )Hé"'sh‘é' ‘ the—etkaryot+e—hpst
cell and repljicate as The host genone repl ? AIternatlver, t he vector
carrying CTLA4RHEALIg0] ecul es can cont |Iwucm¢7@1'(ﬁs of replication al]ow ng
for extrachr oy - ences
I n Saccharomices rerev’si ae, the origin af 25 "eél i'cation fromthe
endogenous yee{-s‘p“%‘li@éh’ﬁgd the 2u circle ca]hyﬂa@hws@ﬁﬁ (Broach, (1983) et h.
Enz. 10l : 307) —AFtermatively—seguences—fromthe—yeast—geneme—ecapable of

pronoti ng autononous replication can be used (see, for exanple, Stinchconb
et al., (1979)Funbarygild thavagipn pihsidbenpen nefecales havinpABOIxnGealad Qsrddhy of and

A arke et gl . ’C'I(LI 9186%)11&@1}1? thre% mutations T, éseg)to an Ig Cyl moiety. Examples include the

following wherein the leucine at position +104 is changed to another amino acid (e.g.

glutamic acid), the alanine at position +29 is changed to another amino acid (e.g.

tyrosine) and the setine at position +25 is changed to another amino acid:

Triple-site Mutants: Codon changes:
L104EA29YS25K]Ig Lysine AAA
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30 41 24 Decenber 2004 Transcriptional control sequences for yeast
vectors include pronoters for the synthesis of glycolytic enzynes. (Hess et
al., (1968) J. Adv. Enzynme R~ 7:149; Holland, et al., (1978) Biochem stry
17:4900). Additional promoters known in the art include the CW pronoter
provided in the CDMB vector (Toyama and Ckayama, (1990) FEBS 268: 217 5
221); the pronoter for 3-phosphoglycerate kinase (H tzenman et al. Qé1980)
J. Biol. Chem 255:2073), and those for other glycol ytiZ4 BAe§mEST 209her
pronoters are induci ble because they can be regul ated by environnental
stimuli or by the growth nmedium of the cells. These inducible pronoters

i nclude those fromthe 10 genes for heat shock proteins, alcohol
dehydrogenase 2,- i socytochrome C, acid phosphatase, enzynes associated with

ni trogen cat abgts, [ . )se
utilization. Regul atory<setfuences may al so| BSISIAR@d at the 3' end of {he

codi ng sequenqgds04BAES23NIg sequences may 3ﬁ§pa}a%ixé9@£& FTZze messenget
Such term nat Iﬁoﬂ-'n 'Fnllnr‘l_ln thﬂ ] ||n1'r:-\']Q|,’_-11‘_F\d rF‘gI'On fO||OV\A ng the
codi ng sequendes HHA0YSar Rig yeast - deri ved pAtFHRMEEGi an genes. Exenpl aly
vectors for plants and plant celTs Tnclude,” bul are nmot—tTnrted—to—=26
Agr obacterium T, ga i ds, cauliflower nmpsaic virus (CaW), and tomato
gol den nosai ¢ %o}uﬁe ?ﬂ utangmplsenies Fay deye 2 dpnoiprmamincassit sdsiduh wdich sy st em

transfornationémhadémheanﬂd&ﬁuﬂubﬁﬂﬁ@V5£V@ﬁIéb&éﬁnﬁ?&ﬁ?&ﬂ&gﬁ.ﬁﬂéﬁ@mﬁ&?

i ssued Aug. 16, 1983). mmal i an cells can be 25 transformed by methods

i ncl udi ng but RGL “i“i‘ﬁi%wge £y apQpcq, dpalyding gliamime.  Shesiyagtion aginopgidsiay be
phosphate, i crimiodjiedbj mdlecalbas chamed SiREis mRtho¥d Eolvh aNEAYEE i On With viral
vectors. Methods for introducing foreign DNA sequences Into plant and yeast
genones include (1) mechani cal nmethods, such as microinjection of DNA into

single cel }S ofThp rpodsenp |l imegon Bvidey Ct&'LAﬂ?nﬁﬁh![rﬁoMéuieQ igélléﬁég ﬁ%?ﬁé] F%%i&@e .
presence o r_'shogt i -coat ed tungsten or gold spheres o.cells
or protopl astDsN;é q(l%celﬁﬂiegg‘ﬁ@g?]ﬁﬁrﬂﬂﬂg\e%&ﬁ%ﬁx%&e@émd%@n of the (33 Adppaion pH 04
menbr anes per réfwlshuant mo}elaﬂe.oﬂiel syl ;&pﬁdelfbaﬁ)ugjg&y Mliiﬁeﬁhﬁlt SAEpIni E&greﬁbﬁ SF‘E g;ent
or subj ectign vol tage .el.ectrical pulses (el ectroporation); or
t he use of IPi pg%o‘ﬁde%?(ngoeﬁ?l %ﬂ?l\‘fjé“gc WM@%&%@W?@&M (Malp ebrled98% Once
th he CTLAg lr)rut aMalenn:redcm:a.lészkzsnmm),ionv:astjoaﬁ,smﬁ%t ﬁ?g@mmll | esﬁ:«h%%-aqéi,"ope
arvested by nown in the.art. such as ce ysis (e.g.

IR ol 5 R sl

soni cation, |lysoz %r)pr‘?i?’r’& protein recovery perfornmed
usi ng standard protein purification neans, e.g., affinity chronmatography or

i on- exchange ciy, raphy.. to.vield substantially pure product (R_ Scopes
in: "Protein Purf?y?)ga noﬁr.o & ﬁoé%{ fe Wd“ﬁfa&'cf‘?%@“if“ FOMHTIRE 2 §-8¢,

Spri nger - Vé? | aguietioin)the Sarbellubk dehainlof CTRAS shch a5V bE0EK AT inGhdRDiif Bigud

Laborat ory Manugl: Lt | d I Har bor  Press, . (1989)).

Expr essi on of @f}&&i%&é%@mﬁgﬁ‘ggfﬁg@%gﬁmggwg%?éﬁ thgir %{“%i‘)%u‘féﬁ% in

the art. For eSalripicie at rsition t-a0w is subsentet ©6th @RIEkle a € b1OSHRS reddecGRMTAGS] €

stai ning SDS- Péfdr G&! fud dnd R0 2040t 1In|clr1]19_e (v Y] pgrrt]iglllsb&%nﬁgasging ;[Ilettt)ilio&%eCTLAél"
at position +1 through aspartic acid at position +124, a Jjunction amino acid residue '

20 glutamine at position +125, and an immunoglobulin portion encompassing glutamic acid

at position +12§ through lysine at position +357. The immunoglobulin portion of the
mutant molecule may also be mutated so that the cysteines at positions +130, +136, and
+139 are substituted with serine, and the proline at position +148 is substituted with - -
serine.  Alternatively, the single-site soluble CTLA4 mutant molecule may have a

25 CTLA4 portion encompassing alanine at position -1 through aspart]c acid at position
+124.

The invention provides soluble CTLA4 mutant molecules comprising a double-site
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15 The foll ow ng exanples are presented to illustrate the present invention
and to assist one of ordinary skill in making and using the sane. T he
exanples are not intended in any way to otherwise limt the scope of the
invention. 20 EXAMPLE 1 The follow ng provides a description of the nethods
used to generate the nucleotide . sequences encoding the CTLA4 nol ecul es of
the invention. 25 A CTLA4l g encoding plasmd was first constructed, and
shown to express CTLA4I g nol ecul es as described in U. S24raeeambepnal04
5,434,131, 5,885,579 and 5, 851, 795. Then single-site nmutant nol ecul es
(e.g., L104Elg) were generated fromthe CTLA4lg encodi ng sequence,
expressed and tested for binding kinetics for various B7 nol ecul es. The
L104El g nucl eoti de sequence (as included in the sequence shown in Figure
18) was uséd 30 as  a_fenplate to generate the doubl e-site CTLA4 nutant
sequences (as IBHt4igRay theexirrely qu’éﬁt!e%f GHeth siah asulgmw9mzz94ﬁmug wer e

expressed as prabvaASTRN 1t r
ki netics. The dgﬁbl e- g%te%?’?@nﬂ?am@gegﬁéﬁﬁs mglf gﬁqgﬁl?d(ﬂ%qw

LI 04EA29LI g, FOR0 674 §nd alaping F0PEIODYPYis cipriepd & tgfosige.rfemcinet @rmnealal o)

goner e o3 5, CdhaaConsiciu on Adeaalicoeots! Sk/GOr pED.

conprising the el I ul ar
const r uct edt5 Eé‘é%’&gyédmfi 194 EQ29PE, starting 5t wethiong at BJSB'QIA +b9sd endingsyith

851, 795, the coBment podfionVs A phker EiBRAT(RARS ﬁéiml@a/ séq%?c%eﬂ&%dﬂﬂé@wﬂl The
extracel lular 10 domai n . of the CTLA4 e was._ cl oned h% £ usi ng synthetic
é%ﬁ? Bl

ol i gonucl eot i dEEUEEFT RTHGNEi IR JigUEest 1 ferlslg Becles mﬁailhmabw@t al .

Eur - Joum | mrinté: cdiprik 905 p6ﬁ8&8kﬂwm§@§ﬁ§$ﬁeﬂﬁoﬁhe9 A0 poRER el CT LA4
was not identified in. the CTLA4 gene, the NL5 termnus of the predicted

sequence of CTER ’\ﬁé‘?dfhg%“ﬁmflﬁ 124, Junchipm amige geid arsidye ghytraRa A PP (RB i k et
al., Ml. dafi dafdehd 1mrﬁlrfbﬁlob&1112§diﬁor( 38R passih gfu%n@ﬁcﬁ@%t H@s‘ltﬂ)ﬂ -Q‘Q@rtﬂr&@ﬂ' ng

ol i gonucl eoti des.. For the st e onuc eotl

CTCAGT CTGaTOCT e B f%&k&&*ﬁ&%@%ﬁ f@%@ﬂf @@y 4sphi ch

' encoded the Cbd mnﬁted,adotﬁﬁMy@@maslat%sﬁéxﬁmlB@@FlQ@@ﬁ&tl-@ﬁg e 319:5%’:%&9»%'

peptide fused o the. N termnal 7 .am aci ds of LA4) was used as forward

primer, and TT%E&B@'?Q%F MW@F@% "’HEF afflisraatiyelygthesesi dues

119- 125 of themammlmledcaﬂmemcmmgadbm&c&ﬂga@ﬁngﬂﬁzﬁ&tzﬁr bosiish -¢ @RSALNI NY a
S reverse priner. Theterrplatefor this

Bcl | restrict nz

step was cﬂ)klA AS%@??%CSI‘%/ 851 rﬁz mcro g of total RNA from H38 cells (an
HTLV Il 25 infected T-cell |eukemc cell line provided by Drs. Sal ahudin
and Gall o, NCl . B a 0 of the PCR product fr mtheflrst
step was reanp het ?%Efﬁmnsprﬂ‘awg% 50515’2 FTQYB%Q “Wr‘ﬁ&lf’g'l?eﬁr‘?oﬁﬁ’imn%ﬁc PGt he N
termnal portiwntatid in e eatraelblatdomald i0TNAK, pepid Me4BGTHSFRNL AMBGTIGWIg H nd

CracooACTaACC P ARCANTE Rt Bt resipontibrichipivgd with o ghuamic s

ngqwmm@eangbosmm $ HSeis rsehseitusee qmﬂ piethylaldige, 1pptoshas ndfeudifte PCR
reaction was degeghel Wihd dldudd budlf ridiccutes Hithet 'BpEE EHRY fRktom ' 2

encompassing methionine at position +1 through aspartic acid at position +124, a

Jjunction amino acid residue glutamine at position +125, and an immunoglobulin portion

encompassing glutamic acid at position +126 through lysine at position +357. The

25  immunoglobulin portion of the may also be mutated, so that the cysteines at positions

+130, +136, and +139 are substituted with serine, and the proline at position +148 is

substituted with serine. Alternatively, these mutant molecules can have a CTLA4 portien

encompassing alanine at position -1 through aspartic acid at position +124.

30 The invention provides L104ES25RIg which is a double-site mutant molecule including a
CTLA4 portion encompassing methionine at position +1 through aspartic acid at position
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cl eaved cDNA fragnment encoding the ami no aci d sequences corresponding to
the hinge, CH2 and CH3 regions of 1gC(gama)l into the Hind 11/ Xba |

cl eaved expression vector, CDOMB or Hind Il11/3~"ba | cleaved expression
vector piLN (also known as rrJ.N). 5 DNA encoding the am no acid sequence
corresponding to CTLA4l g has been deposited with the ATCC under the
Budapest Treaty on May 31, 1991, and has been accorded ATCC accession
nunber 68629. CTLA4L2 Codon Based Mitagenesis: 10 A nutddépesmnbenie04
screening strategy was devel oped to identify nutant CTLA4l g nol ecul es that
had sl ower rates of dissociation ("off' rates) from CD30 and/ or CD86

nol ecules i.e. inproved binding ability. In this enbodi nent, nutatioris
were carried out in and/or about the residues in the CDR-1, CDR-2 (al so

known as the C1 Eﬂ.glg%o and/ or (#1 dCDI? 3 regions, of the extracellul ar

domai n of CTLA4 2(5435 Cr T B8Y 29 T elamg mk pegition +i%, apd the dmmomnaiibulin

5, 773, 253 and Bor8dver0@bpasiing glop@Rdhcidgt pbsion Rmmiougﬂ%h&ﬁ?b&ﬁbns%'f a*nAJ\'U”ber
4°180: 2049- 2058

60/ 214, 065 an et al Med 19
CDRl i ke regi ongencorrpa %ex{rﬁ%n‘ggcq‘?m@ﬁﬁfﬁgﬁﬁﬁ aRiedsetthe; gagine BS/POS@%T%I
am no aci ds, ujstlstated avith/ aginide\wnd teniRat @bsitidher 1GPR siRSited wilth B8 8niiLigS Wer e

chosen base o] di imeric CD28/ CTLA4 fusion prot ei ns (aPeach et
al ., J. ‘q gltagiﬁg’éiﬁ @@‘8‘@63@ 58585ve AT POHSRetnCpmBFIES | alvginghiic h

am no aci d r esbagiiion sj t!i:e)ughaspaslc\mdlatboblﬁoseiment exposed, and a | ack of
am no acid residue identity or honology at certain positions betwen CD28
and CTLA4. Also, any residue which is spatially in close proximty (5 to 20
Angst r om Uni t sThet @VGrﬁ!@nmiewﬁasf sobuble €TLAYeRUtS: ﬁ@l@ﬁjléée&@%ﬁ@iﬁ@ta QbutiNgte25

4 rrut ant nmol ecul es

present inventdQ@uonT t and scree I

with altered affin ti es“’fqo?%%cagﬂ e e {] éﬁ‘ BO0Gk-apdep

strategy whl aSl@REBWNIE h'éleenpleuqmeeaitmmﬂm el0h el sibistitaled %ﬁ%rgﬁthlﬁﬁ Riddprary
ar 30 portion of CTLA4

of nutations af, racel | ul

and then scr eenleﬁlaﬁfﬁgd Sinbngr%ﬁ cor 5“%5% g@"”[“(‘)' and) avperegRe. Fepafttvely i Ty

al tered react idppblgsitn mtThmI&u&soﬁMhassmmpﬁ;@th(Pml ancoRpSGaE anay)
N.J.) uses a 4Rethionf I SUr sonance det ect or
system that essentral P?D?I%Igrvesg% aéﬁ 40?'}090%80%? b & PECHQETRING a¢id
CD86l g to a defitusngleteminedatsposiion 15p anwaﬁhmuﬁmbgaﬁhﬁcbdrtﬁbnaedieﬁl gskigg - The

test nol ecd egmé}ngr&gi@ eg LALO LEe ¢ i ning the sensor
chip and the amount of °£l enmen a?lff)u% %)Ytsmf P‘Ff °nbﬁ3ﬁgst-@ oglabylineg

based on the PREWBSL|the ISUWI rpoietude manglso bhnmhtddssopﬁi;tsmeajgslteyneaasg@sith with

t he dextran- co,qgoad;gg Qf R, in nolecul ar nmass
can be nmeasured b %getlg%[;ger&?ys emgw Sg% gﬁ"?f’r"ilbl’%"'l%or“t%ldfﬁﬁi ant

nucl eoti de sedsH ‘Wélrsen@e rdfeatatively @enfgmmanrtﬂmlecaleechu(lﬁvga CTIAA Bortipe) DNA

5565, 796, ATCE REcsng MaRnR el pelf snibidy ol pufl gl ¢ *00 o

ol i gonucl @(Qtl de PCR priners were de5| gned for random nutagenesis of a

speci fic codomhdYnhlieh Y. e ositions 1 and 2 of the codon, but
only guani ne or thyni n\é\‘pgl?m%gsslo ¥ C?‘Ag it JROlSeUles” asRng <8 IW‘J(Eif‘F‘Le In

this manner, Fu&HeR mi éheccﬁa@weiélﬂ@odlpmgmanf Lot anichl a0 Ul1d4mreovansiag]
nutated to coﬂm@gggggm f ;]%2@ | n that

mut agenesi s yi el ds 32 pot erlftllba q’g%ﬂr%g’gﬁ]g%ﬂﬂ m&%ﬁos P“]*agi ?%Wam ds.
PCR products é’l‘fﬁééf‘%ﬁ“ﬁﬂ@éﬁlm at position 589 probmgnﬂ toytyfoging el seiiet bbdison 0op of
CTLA4l g ( byl YREP)oh S cloned. into
simlarly cut CT L:4?léf&é§% |S%§ %ﬁggﬂll n;11|£—1~Q2(’(§$ile{18 igs)pe%L%Iy jﬁ‘? égé]? i Poettor .

Thi s met hod wigleqd ergenwrise ETLAS poitivgd encomipessiaF nfethionlbcamt posilog el e

LI O4El g (as imgd Fo ta ene3| roxjimty to the
CDR-1-1i ke | oop ugﬁl%%ahﬂ: E&?Lég%glglﬁent ?%h IUF%P Py G s'ief‘g"Pe\A&lgtaF’i"?es’l‘

i ntroduced 5' PQSBK’P Hilss, Ia@épn iy bplin pmmndemeemiaadmglgtmﬁaeﬁﬂ at pR&Rkn
products wer e+ghisOBsty b subcl o into.simlarly cut
CTLA4l g or L104EI eglgrlesm oﬁtbvecf'(o#;g? [l}ﬂll s%‘i“ﬂ%@’%spoﬁ%‘@drg [‘B‘eg’BWE‘F‘ate t he
doubl e-si ¢& 2molesplemayralse e mubiteslc s mamemyhgpo@mns Apend, iy Hisgur e
19). Ip. partge [ cul.e encqdi ng the single-site
CTLA4 mut ant rmlgl'il‘a]%ﬁ Eaeh hﬁ%%ﬁ]"g a%\c/l\glg Ig% aigogthne-ﬁ&% sgtupd Yathaserng. he
doubl e-site CTLA4 nutant nol ecul e, LI O4EA29YI g.
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The doubl e-site nmutant nucl eoti de sequences encodi ng CTLA4 nut ant

nol ecul es, such 30 as L104EA29Yl g (deposited on June 19, 2000 wth the
Anerican Type Culture Collection (ATCC), 10801 University Blvd., Manassas,
VA 20110- 2209 and accorded 46 24 Decenber 2004 ATCC accessi on numnber
PTA-2104), were generated by repeating the nutagenesis procedure described
above using L104Elg as a tenplate. This nethod was used to generate

nunmer ous doubl e-site mutants nucl eotide sequences such &% DetesbarZ08di ng
CTLA4 nol ecul es _L104EA29YlIg (as included in the sequence shown in Figure
19), 5 L104EA29LIg (as included in the sequence shown in Figure 20),

LI 04EA29TIg (as included in the sequence shown in Figure 21), and

LI 04EA29W g (as included in the sequence shown in Figure 22). Triple-site
mut ants, such aith$sq ggcodingFL104EA29Y825H|% L104EA29YS25NI'g and
L104EA29YS25R! of KERHE Sl e Javiar polgulsncarhevess CIbAé pafippsncmipession elniner e
expressed fr.om dthesitucl egbtigiessmemedeaesostiod +used i n the phase 11 clinical
studi es described in Exanple 3, infra. As those skilled-in-the-art wll
appreciate, replication of nucleic acid sequences, especially by PCR

anplification, Adiidoyl ienibbdicisaesobasiablehennes it ANcsts 3095 lﬁm'é'ﬁéﬂ’ever’
changes as

nucl eoti de cha necessari | rans| ate into anm no acid

sone codons ?e%ﬂ???é)é%@%‘et%%@ﬁ et bieqd @ B7 APgpch Fadg esalofl 994 J

nECI eoti de 1;] r orﬁxpm&ldolrSD@Dm@mﬁsy. Ezgdnd;le;pems@qﬂ@m,c%ﬁmmg(&mgﬁ nlg,yégﬁlgglwg no
change in the t. e i o) 0 [ e ile not explicitly
descri bed her eilﬁﬁghgr?zéléglgg’rthggéﬁ%’ %#‘tiﬁﬁ? hﬁgA\s,\qég‘iﬁ' K¢/, Hig HIR B8 9.d#81120
EXAVMPLE 2 The fHo1IROWS Bgand ki (8.5 ppaeai s@bens, tr3ss6) pti on of the screening

met hods used to identify the single- and double-site nutant CTLA
pol ypepti des, expressed fromthe constructs 25 described in Exanple 1, that

exhi bi t ed althi dhederrddiedbodigneats ioflthie \invkition Bre sohibROTITTES, mE106MR B dsTTLA4Ig
non- mut ated CT | e rrent in vitro and in vivo_ studies
i ndi cate that ﬁ%ﬁ?ﬁqﬁ? Ei%fese‘f’fs-l 208, i gpsthloning & pasttier & yang iepding eihlysipg At ng

of ﬁnti gen sloe@;ﬁii%l ?!t&f_ﬂ)\ﬁattleidlu'lile._cf@’_l‘leSL:c rﬂuﬁnvilgomﬁszggg%e@ mﬁﬂ@@lﬁéﬁéﬁl g and
ei t her nmonocl onRgls; ) A r or _measuring.inhibition
of T cell prol i@f erat| o%t&?gléf (gzﬁ:?)glh%g]t mﬁﬁ%ﬁ%&ﬂ“&ﬂﬁ% T BRYSHHOR d . not
47 24 Decenbéirthe0peviderymmivic GTd Ableguiesndvintprising Rucltinde ¥&fuencabrcodih e
nmonocl onal gnti Yoo S he. i nhibi tion, 4ndjcati t hat CTLA4l g was
not as eff elcti \I&/ugglgtacgl %%‘%H%%%mﬁh g? z‘ihc?ﬁo!)“ﬁge. CM‘%@%&‘{}% of (syEyenten | er
findi ngs by Li Hstreymbediaent, theumileic acidifgiddule it a TOR: &1, )cDBIA) ot MBybkif Hekof, | on  of
CD80- nedi at ed ¢gjA - I ired, 5 Xi .1 00 fold | ower
CTLA4l g concentr éqt%h%ﬁ(gn% ﬁ‘ggﬂ%g?ﬁ&fﬁgwnwe i%gigﬁﬂf%@%éggggﬁg@ge OReEgEse
findings, it whgpeshiliweEeliactien (ABTCHIRSOCTnMersity tRInd., Mahaak Vs 20aM-22g9 a

hi gher avi di t yufior.Ch88 i y, CTLA4 sho b ttet.abl e to block
the prim n%of Li'_;lﬂr_}‘ﬁ:gen s%%gfa?el{mc}{gbc@f iag‘gef%%? cerre #kgﬁ%é 41 §NA; encoding

9Ylg (sequence included in Figure 19) was deposited on June 19, 3000 with
ATCC and has been accorded ATCC accession number PTA-2104. 'Altematively, the -

nucleic acid molecules are RNA or a hybrid tﬁereof.

Additionally, the invention provides a vector, which comprises the nucleotide sequences
25  of the invention. Examples of expression vectors for include, but are not limited to,
vectors for mammalian host cells (e.g., BPV-1, pHyg, pRSV, pSV2, pTK2 (Manijatis);
PIRES (Clontech); pRe/CMV2, pRe/RSY, pSFV1 (Life Technologies); pVPakc Vectors,
pCMV vectors, pSGS5 vectors (-Stratagenc)), retroviral vectors (e.g., pFB vectors -
(Stratagene)), pCDNA-3 (Invitrogen) or modified forms thereof, adenoviral vectors;

30 adeno-associated virus vectors, baculovirus vectors, yeaét vectors (e.g., pESC vectors.
(Stratagene)). '
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10 To this end, the soluble CTLA4 nutant nol ecul es described in Exanple 1
above were screened using a hovel screening procedure to identify several
mutations in the extracellular domain of CTLA4 that inprove binding avidity
for CD80 and CD86. This screening strategy provided an effective nethod to
directly identify mutants with apparently slower "of FF rates w thout the
need for protein purification or quantitation 15 since 'off' rate
deterAiination is concentration independent (O Shannesé?*bPCﬁVﬁ?rgQg§3)
Anal . Biochem 212:457-468). COS cells were transfected with individual
mniprep purified plasm d DNA and propagated for several days. Three day
condi fioned culture nedia was applied to 20 Bl Acore biosensor chips
(Pharmaci a Bi otech AB, Uppsal a, Sweden) coated with sol uble CD80lg or
CD861 g. The specific binding and di ssoci ation of nutant proteins was
measur ed by surface plasnon resbnance (O Shannessy, D. J., et al., 1997

Anal . Bi ochem AUt 4&Tor4683m iPhlho prefiaed. MERY KostiMRlcRr E&é&npébnﬂgﬁ&oﬁ@;é“cté}rof

Bl AcoreT"~ 200Q hi. sors_at. .25C. Ligands were immobilized on research
grade NCVS sengg Bhgﬁs’?ﬁg%m(ﬁ%‘%?%g?%fé’iz %ﬁ‘@g}p% of puitable hept cells include, but are not

N-et hyl - N - (i #ottng lanpminyaioyini @aibost cat bt BUSXUSURE I FlaflfeoQURL ! N9
0, . N, €

Johnsson, B., ; . (199 al. Biochem 198: 268-277; Kh
<(511. (1993) JE By ‘.‘tﬁ’%&h%‘gnlﬁa%‘é.g 855 84’;)‘%‘3%&“8‘“’5" sellspeExampdes ofomlargticerstls n2

Met hod COS cel isluge @mn animaP dely ettethts Srvii@y @b lirhiibRalRbd @St \(@é.?s&_&[ﬁi}%ﬁ%| y
transfected w Egeﬁyéeargp.%‘g;gli%l % Lul ture nEPdi a containi ng secteted s ubl e
nmut ant CTLA4l g~ Was co @%ﬁ'&%@?&lﬁgﬁ)@ﬁ@w wpeellse Myeloma; ur e
medi a was al'l oWe§ and GHQvelb\aey exBinfleo bfaltinalS RIS Mt B4 RSus®hd Nostsl ZBHicWiat h
CD861 g or CD80Lgo afis SRGL Red.1.n, 1Gr.ggne Wy 1996 J. Biol. Chem :
271: 26762-26771)) and LNt Ag gL | (Fopsin.ef Ba 1984 Boms Gell Molee.

sl ower t han0t hEenet.026565666;dbIkebar 1997 Biockapeiss HsAb@-10609), BNASKE pATESRENdi Ng

to sel ected nmegpp. S re~seguenced. an DNA prepared to perform
| arger scal e C%Ec%f’l @?@Zﬁl\é\?eetn ° thgﬁg? Z@PF%%?’%@%WFF’ %ﬂé@q §50703 &t
protein was pr&fYBdSalighurmWikghipe; UKa CHA clod¢ i3 (GEIM®) GebvaCih! OHE SRR 15
Bl Acore anal ysicrif@d HehlRN$Ta QUL bri um. bi ndi data anal ysis were
perforned as ddescrj t’)g%h{)%’ ?D’ g?l ggﬂg/bttdbeﬁw{yi%g“d@g@%ﬁw Salisbury,

271: 26762- 2677 Vilishite.i HK)). &d Rﬁt@i@KA@pﬁim&Himé‘erézalems(cm5§§i39@?; and
601 214, 065 13\hi @iysBfE egp,.| r ted reference, 20 Bl Acore Data
Anal ysi s Senosorzgrz;rh as'eflz?er#le@&g@?ag{.ﬁ%]r%n%ﬁ?%ﬁfetgbafﬁ’ ﬁ‘@’PJf Plausp s euligrt & (RU)
prior to anal y&ds), ceampiyvbeanyedaice oeilsoCem, sopldan A rvedeb sk fLoWesalbles t 0
determ ne background RU val ues due to bulk refractive index differences

bet ween sol utigns. Equilibriumdissociation 25 constants (Kd) were
cal cul ated froffepFBeAt srtamhmoleerleus’ 1; imietion HRaybd Solkle o5 naREly Skokg

response N NUSpolyREIA&S h & -derivatized chi.p, and C1s the nolar

concentratjon of anal yte. EI ﬁgl nég@ﬁ%ﬁ\’féga r@mﬁ’ﬁté‘i’ﬁ%'cf UGG EEsPmRaY. o

nonl i near €ur Vecprdinglyn ghes6Th Avh martfnPpplypepticer aplePAB fHaf bedichited Ed)naturalgf-

Experiment al kg ﬁmﬁkrfﬁ)‘ingxi for a single ligand binding to

a single receptor 2 1f-5 si te node }Sp%ags?p Egglglg%'r}?pFlgnfnﬁﬁaé‘nﬁlcfude‘?Oé’?ﬂe’ AUBe - ~A$) ~

and equi | i bri PRIHSs HENAe. eqwing and eefidalde tioman. 208lernatively, the CTLA4 mutant

polypeptide molecules may be isolated as recombinant polypeptides that are expressed in

prokaryote or eukaryote host cells, or isolated as a chemically synthesized polypeptide.

25 :
A skilled artisan can readily employ standard isolation methods to obtain isolated CTLA4

mutant molecules. The nature and degree of isolation will depend on the source and the
intended use of the isolated molecules.

30 CTLA4 mutant molecules and fragments or derivatives thereof, can be produced by

recombinant methods. Accordingly, an isolated nucleotide sequence encoding wild-type
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constants. (Kd=[A][B]\[AB]) were cal culated fromthe equati on R=Rm ~

C/ (Kd+C). Subsequently, data were fit to the sinplest two-site nodel of
ligand binding (i.e:, to a. receptor having two non-interacting i ndependent
bi nding sites as described by the equati on R=R, ~~C (I Ca~+C) +Rm~C\ (Kaz+C). 5
The goodness-of fits of these two nodels were analyzed visually by

conpari son with experinental data and statistically by an F te of the
sunms- of squares. The sinpler onesite nodel was chosen ad4 Ogce ﬁiﬁ

unl ess the two-site nodel fit significantly better (p<0.1). 10 ASSOCIatiOH
and di sassoci ati on anal yses were perfornmed using Bl A evaluation 2.1
Software (Pharmacia). Association rate constants k" were calculated in two
ways, assum ng both honpgenous single site interactions and paral | el

two-site intera S|n le-sit eractions, | ues were
cal cul at ed acco??ﬁg%%é: S & agﬁ’u%[ed%f/("fm %Cee‘?b‘a“"“s r6§ tingHig muclpotide s 5

response at a g¥eduencesi st ertcodd?whmGTItmemtaaaﬂgtyphpmeemble&mnsBor dx@mple, thbe

time of the st ap . Where is a
concentration gﬁ&ct;ﬁg et&gugng%l eg.‘ta%d%{ée%el n tiﬂ’?g“gfmﬁﬁ‘fjﬁn‘ﬁ?y be gFAERYY S es.
For two-site i n@leqcﬁétmmnd«sm\mﬂhws, unmgearxmtsmnﬂ&’l(&daxﬂ;ﬂﬂ‘mﬁttﬂnngmeq:nhﬁ@ can
equation R —By fndingX nmodel , the
val ues of k" wer eudet&g’?lﬁc ﬁ%%%cgé%gt%géeoaiﬁgo?uﬁ? 385"?3‘11 8’5‘%‘“@? éﬁ%}m‘“‘% 9%
maxi mal associ aRieHy caf bl designef td snchde sasdo@izemdi @-smuaindemnzd:atsa;ﬂémee to
anal yzed accor dimRgnkO r2a6mS B—ﬁ;@ 0 nmodel s,
and rate constantsu( kf T BS:\RBJPEE%% cularad 1%?0%11‘}:?1-6%{ ?g?s @6‘?1(‘775 "%i4hdi ng
site nodel was %@é’d"@kd@@tﬂa&k?enedlml, Sewbrdok| @tmraadgﬂammert%tt h@nstdmhg ne 25
background (2- | q&RY)prasF Rt ne)
site nodel was enpl oredj: T?ﬂ técﬂnd'ﬁ?ggmlr gcleat%nérﬁ\gé@%g@% ?gm\é\fét’e Ié\t ed
using the r#l atﬂeﬁ?{étmgpaltd isofntigg Y RRA4 Bmtant DolyDerdetier eR0didg FTTIui Omuamet ry:
Marine mAb L307%ofypbaiakd - CDB0) was purchased from Becton Di ckinson (San
Jose, Californi a) and 1T2.2 (antl-B7 0 [al so known as CD86)), from
Phar mi ngen (San Diego, 5 California). For imunostaining, CD80- posi tive
and/ or CDB6- POSTHe iMRnfdiGnOSkds SHIRLE cec.m%% i UG HSR3ELS DY
i ncubation in phoslphleltte f)luffesﬁjedrﬁ1 i %16%2?8 J<}313|%r11'|5 Fth% g‘ﬁ\ﬁl
cells (1-10 x f@%ﬁmvvéwéseﬁumm%m@pumaﬂm frfhbtsveomnvmmpﬁgbluﬂﬂalﬁiﬂﬁmSl on
proteins i nsDVEMI&QRE A Bi 8Giak0%foatAntsD o Hﬁmﬁ%r F& @af € oty yaghed and
oat anfi-

i ncubated with fluorescein i sothi ocyanat e- CO[H-, nouse Y10 or
anti - human | mn#%f%tﬂ% V sEeramignsst b palulie A A("m@@ulelwd preteeatrly, soluble
California). CalTL4wResigcultis\Nam il RS Rk ARR! FSt

(Becton Dicki nsonrzﬁ SDS- PKGE andi)g)@zequExcl usl or?ﬁlg%r omat o Qle&f]tf%%ﬁéfﬁ PAGE
was performed Gh 5P SPHPiGSnE theopdmetinlar demaia 96T LMoy chbe ﬂuml@ramgd CA) .

Anal yti cal gel 2 Riofit Bdn"gkkIet kbl ”?18)9 t_gels
wer e obt ai ;@ OWS ital, scanning. %E}?Af{@taﬁ alg%cliés %Ag%c\}lé\@ (;%5 pPg)

were analy k’é’}’ (e W§F°§ﬁﬂiq4%ﬁlﬁt%‘d?%}9hylm¢fﬁgﬂdﬁmbm ﬂ@&@l)lbs Ky
colum (7.8 x INVAMmIQHREAR thd/Bhhe 908 aéqvltrtcle ef ﬁt'é’/é)mﬁgntu%ﬂ REAGH ¢, 4

phosphat e buffer d saline 20 cont a| n| n low rate o
m/mn. CTLA4XE S99m it ¢ 24 ¢do (g IeorcWﬁAMAmmdymmpmepar ed

as previously gesedbyhakk {JHiyns b@MAET:mﬁHnt mofed 999 LiOAEA%&Y% B! discldd&Merein.
270: 15417- 15424},}1 Briefl an oncostatin M CTLA4
é composmo $ may additionally include other therapeunc agents including, but not

25  limited to, drug toxins, enzymes, antibodies, or conjugates.

As is standard practice in the art, pharmaceutical compositions, comprising the molecules -

of the invention admixed with an acceptable carrier or adjuvant which is known to those

of skill of the art, are provided. The pharmaceutical compositions preferably include
30 suitable carriers and adjuvants which include any material which when combined with

the molecule of the invention (e.g., a soluble CTLA4 molecule, such as, CTLAA4Ig or
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expression plasmd was used as a tenplate, the forward priner,
GAGGTGATAAAGCTTCACCAATGGGTGTACTGCTCACACAG was chosen to match sequences in
the vector; and the reverse prinmer, '
GTGGTGTATTGGTCTAGATCAATCAGAATCTGGGECACGGTTC corresponded to 30 the | ast
seven amno acids (i.e. amno acids 118-124) in the extracellul ar donai n of
CTLA4, and contained a restriction enzyne site, and a stop codon (TGA). The
reverse 51 24 Decenber 2004 priner specified a C120S ¢4{acemherid004eri ne
at _position 120) nmutation. In particular, the nucleotide sequence GCA

(nucl eotides 34-36) of the reverse priner . shown above is replaced with
one of the follow ng nucl eotide sequences: AGA, GEA, TGA, CGA, ACT, or CCT.
As persons skilled in the art will understand, the nucl eoti de sequence GCA
is ab reverse ntary sequence of the codon TCGC for_cysteine.
Sinmilarly, theﬂll\‘%@@%?ﬁ%ta@%dﬁ% ulgEsctivipgaandy gy nonreactivaorith dhe ebfectiy e t he
reversed conpl énemieasystemic (| Theseeumitls bkt afQHARSInEION:, HR1 iaféenotpﬁ}hﬁ{éﬁefoa§&1 chain
reaction. prodgﬁqgn wer & dinge%t ed with HndflllXbal and directionally

subcl oned i nt o tNne texpt BSEPHIHEET GrearRi oI, serug) prRfpiss.ssucy as Bimacaapamy |
Princeton, NJ) albliiddBARS ¥iisemcesactpisaihosphates) Glycihe 2drbid SR, | potdssitiRNBBA, Each
construct was é Aifhed. Dlt\IA,se %&rrm%é]g 7\'9\;363“ fication and Bi ochem cal
Char act eri zati on ofe Hrafy ‘RHAHF ATt TeBRRip T aide. Bhesphategbuttezed, saline
chosen for nut stieives iveteandmulsiens ¢spl bilmgter 223R0iMIL ANt okD elRétRAResN SucBS Ay ed
for CD86Ig binging. (face. pl.asnon resqgnance (SPR, ~as described, su ra .
The predoni nangjl °§?¥‘§‘\ést“ gﬂ%fﬁsﬁglt"%ghéﬁ@gfmsphﬁfp Tﬁtl??t?él’t“é hydragen phasphpts.e@divg Tabl e
I, infra. Rantdendeutzingessts; solididad csilicanmiagtesived dfisilidatel LR PyBBIRE,

($25- R33) appageﬁ%ﬂ\é %]czisuq)ott al te(? I*’yg@ﬂd bi ndLn . Mut agenesi s_of E31 and
R33 and resi dues Rerh SSRGS Ape o FRectlYoh  rUbRE CBTOrS AN dlspiindrdsg.

Mut agenesi 30 of sterde salutiws; 588, iAd6ding Coaddabla® andK:PsuldsO BTypihIB suck k@diersand
GLl05, resulted.d,RiPLY ?én'f'ssv\iath tsml, w "on" and/or slow."off' rates. These
resul ts confirm previgus findicnde th TG 8s SHEFPSE: Htuceps paltoss) Seertain)
region, and repeuéslayngebatinnsearic Mdid-oY 5B thertdflipAGRsihh G2 R il GliaRge, (Rgact i

et al., (1994) ...180:.2049- 2058) . 25 Mt agenesjs of sites 525,
T30, K93, L96, f’%ﬁ%@%‘ﬂgn%‘%?ﬁo%‘%%‘mﬁseaf ‘i(’{ﬁertkﬂgw? EFEPRiS - cSich SR may o Ut ant
prot ei ns thath Iﬁ%ii‘:!desﬂ%’m?nnd' ofldr’ addiat/@sorfort}mm‘x_@mghg. ddﬁiples&ﬁéns dothphifiBS ﬁhcﬁ

i nst ances, 1§ he,s nQff! t conproni se a, slow "on" rate that
resul ted in nut arf'% V\%? gtrféﬁ“%age%v&’ t‘\ﬁ@g%mg\r/lecro a elng?ﬂﬂ Hﬁhwsf dmeﬁB’@P@“{%éF‘%s
apparent |y si rAljodhe formulatedt withie marioig Hipidicoripdsitipes, 6%h laAdbiiexampleAidisbh@Ms

mut agenesi s of w93 il Hisuld ;E]?ynherr]ic %Erﬁﬁci)s{tljogsa Q%CB ggpsgrg ér?xg%t().!;p%ereg. hat may have

been responsi ble tor the net1 c changes

Methods
20

The invention provides methods for regulating functional CTIl,A4- and CD28- positive

cell interactions with B7-positive cells. The methods comprise contacting the B7-

positive cells with a soluble CTLA4 molecule of the invention so as to form‘ soluble

CTLA4/B7 complexes, the complexes interfering with reaction of an endo genours CTLA4
25 and/or CD28 molecule with a B7 molecule.

The present invention also provides methods for inhibiting T-cell function but not T-cell

depletion in a human by contacting B7-positive cells in the human with a soluble

CTLA4. Examples of soluble CTLA4 include CTLA4Ig and soluble CTLA4 mutant
30 molecule e.g. LI04EA29Y]g. |
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24 Decenber 2004 Random nut agenesis of L104 foll owed by COS cell
transfection and screening by SPR of culture nedia sanples over inmmobilized
CD861 g yi el ded six nedia sanples containing nutant proteins with
approximately 2-fold slower "off' rates than wild type CTLA4l g. Wen the
correspondi ng cDNA of these nutants were sequenced, each was 5 found to
encode a leucine to glutamc acid nmutation (L104E). Apparently,
substitution of leucine 104 to aspartic acid (LI 04D) di &4 Deasemdyered®04cDssl g
bi ndi ng. Mut agenesi s was then repeated at each site listed in Table I1,
this time using L104E as the PCR tenplate instead of wild type CILA4lg, as
descri bed above. SPR anal ysis, again 10 using i nmobilized CD86I g,
identified six culture nedia sanples from nutagenesis of alanine 29 with
proteins having approximately 4-fold slower "of FF rates than wild type
CTLA4l g. The twoheiesgaignvepiorafurthar prvides mefhedsiforreatinesmniune Era0diseases sushwer e
leuci ne (L104EAGHhdum B0 @iskass. t THRHhARNR Rorhbrid AN ing AMNfer ﬁtié"@o?lﬁo%}fi oni ne
(LI O4EA29T). Apparently, no slow "off' rate nutants were identifre en

al ani ne 29 15 werAiaRacHPlentThdb dnolecpishof the, inyentipnt ype wWhiepqingan PHeunt

rel ative nol ecuBkurRs felRha Hatl e of thA AR dsQRiaRl wRliniudsyhilA4EARd
L104EA29YI g was assessed by SDS-PACGE and si ze excl usi on chrormatography.
L104EA29YI g ¥ ~I Afiditonally fhe myention may paidg lonertegsy theagn for dpnpipg aysismt diseased t he
sane 20 el eet r opNBIb&didCthdq el H7Ypodifivé detAftteBicfionk, MBeby BB inE) T-HA0GIiRPNCI NY
(~SCkDa; +f3ME;. pl us. 2- ner eapt oet hanol,) and non-reducing (~100kDa; -f 3IME)
condi tions (Fl QY gSkimulaigry sigagls sucdy 3587 hinding to §RB Fyletiingb s induction of Freel
L104EA29YI g ( FI faergz 9fjoleddiRar Ritinln¥ siiash difases SXRA®RI drk bt 1RSted kd/Bithitanfuhb A41 0
(FIG 25B). The,nm]or. peaks r_épr,esent protein dinmer while the faster

el uting m nor plsiesespinEYRoPTYistative, discasqs; andgrafireslatosisdispsess, y Examplgsiof israft-

aggr egat es. 10 Apjela@idiBised MclRdJ® verbub bdd ! dke@ SGIHES €., fsh B AhelesulDbk@s Ul ar
wei ght aggregates but there s .no evj dence of. %%re ation_ of L104EA29Ylg -
or L104Elg. Thelodf drarovt fansplaniiefis rorpitn Bie nigdyctiorss dplragerdy iy fisgdest g and

LI 04EA29Y1 g coudstbcedd vided gadft frddptinfialioh Gej@UEHK, RERhic 08edibhl LB & HssRy orBefl AL RESI S.
30 53 24 Decenber 2004 Esc i]ibri ugj and Ki neHi @FBi ndi ng Anal ~s

Equi | i bri um and*$eP§idLs; ocly ‘ﬁﬂis‘ﬁﬁi g PEnsislgis smple. depPRLer Yiss N5 gRe Famples
purified CTLAMI ¢, innhidiolferding distA4EAZDNMeg bus bROnGURHAGE td)| HoARR; resanance
(SPR). The rgesults are . shlown igl Ta}%lk&sl, infra. Cbserved equilibri Lﬁ;ﬁ

di ssoci ati off coXSPHR3s ?K‘Eﬁl PHHE &YTP e depkemian teticylrh APEPSRIFS g To GFl es
gener at ed o?/er lmglg'?gebaﬁ%m@ﬁ@ﬁdﬁyﬁfh%ggﬂiﬁ ﬁ&.a%ﬁuﬁ&%se%&@f&%ﬁtﬁ?@ (h;g,pds
nore stron t.0 t han does 4, of, ...the lower 1~ o

S oaErzovt o {3 Sas rybintan R2S ardig, Girhpas, Andts e ghons

i ndi cates hi ghe@rahais'r]diiselagal, Femibiduy aBémib, 1 AAdTARRNE gmﬁ;fhi&&&ﬁhg, AIdﬂeonls?ﬁ&aseKd l\/;)f
10 L104EA29YIg (3.66,nlvl).than L104El 47 nl or LA4| 6.51 n

i ndi cates hi gﬁeﬂﬁs"ﬁfeﬁ&%@‘%\’ﬂ FRrieni;digy ré%lbew@#&?am Lt PRET QRS g ng
anal ysi s r eXealmeellifshapodkihpastpeq ayndiomée myasttieniaa p@sisf pemphigudd Cgohn's | fikideg, and

L104EA29YI g binding, to were simlar,. .as re the."on" rates for . CD86lg
I5 (Table 1) POmBONR orgit atalise Waiad e et s GRpiTsE beutb sl ont
(Table 1). Conpates, idopaiiicAbloghbodytdpditfFoiviacy Silady ajphosix | dhthizl agtich fephiiliss| ower
"off' rate from 0l g....a approximately 4-fold slower "off' rate from
CD86l g. L104E HAG™ S it ;ggggfsnfygﬁwgﬁ, Heumgtis &E?ﬁesL%’EﬁW@daﬁ”@LAm 9.
Si nce the i ntr qoiyodybstls, sfterbdeans andiinied consedliveltissnd disdageni fi cantly affect "on"
rates, the i'sncrease inavidity for CD80lg and 20 CD86l g observed with

LI O4EA29YI g was likely primarily due to a decrease in "off' rates. To

det erm ne whet e sbhiblei GELAhawidcaieau] thetiyvenfion &b ARENitgryf propefiiss 61 ghvand
2582' g.nas dgre Gifef OalBoh SLh T ARG IobR% b ilBlnSaC B "RASKE T &APELAt o

interactions, are occurring as a result of contact between T cells and B7-positive cells,
binding of introduced CTLA4 molecules to react to B7-positive cells, for example B .
cells, may interfere, i.e., inhibit, the T cell/ B7-positive cell interactions resulting in

regulation of immune responses,
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25 whether there were avidity enhancing stnrctural changes introduced into
each nononer, single chain constructs of CILA4 and L104EA29Y extracel |l ul ar
dormai ns were prepared follow ng nutagenesis of cysteine 120 to serine as
descri bed supra, and by Linsley et al., (1995) J. Biol. Chem,
270:15417-15424 (84). The purified proteins CILA4Xc~ZOS and L104EA29YXci zos
were shown to be nononeric by gel perneation chromatography 30 (Linsley et
al ., (1995), sura , before their |igand binding proper?‘?@écﬁ@ﬁ@ra’-’t@@ﬂyzed
by SPR Results showed that binding affinity of both nononeric proteins for
CD861 g was 54 24 Decenber 2004 approximately 35-80-fold | ess than that
seen for their respective dinmers (Table n. This supports previously

publ i shed data establishing that dinmerization of CILA4 was required for
high avidity ligand binding (Geene et al., (1996) J. Biol. Chem, ‘

271: 26762-26771). 5 L104EA29YXouos bound with approximately 2-fold higher
affinity than CITLA4Xc~zos to both CD80lg and CD861g. The increased affinity
was due to appibinvestioh pro3idepindthod:ofapdovmdgRlatify e ¢ésBseN Dbive R ARk

| i gands. TherefpLemnil; r_ligan i g.'gn b 104EA29Y was nost |1 kely
due to avidity egﬁﬁangl ﬁgﬁgﬁ%ﬁ?ﬁé %?gﬂu@ﬁg égni%éheﬁ%fgﬁ%’é‘éﬁmﬁﬂab%@éﬂaﬂ nt o
each nonomer i c ot Maibitingaeh blockihgranajntnemat respossei slreadyi 6 piceRssTel @Gy Bvotfe

di neri zed. kocgfl R4 t l. Anal ysis of. Avidity Enhancing Mitations
The solution str uégl{a ﬁ?ggél?_%{cﬁéeh g(a?‘rlénén ST ﬁﬁ%‘?ﬂsﬁ'g}ﬁi -‘10819}%%’%%%?0 L AAheh a5
recently been' PSelin epy riaddbibyth\WRcsipec bf estbapy TMeLE,i Qichets Al lymphb@97)

Nat ure Struct . ,Biifbation 4 ) his,allowed accurate | ocation of |eucine
104 and al ariine 1_29al ?%%?féﬁfﬁﬁééwé%ﬁﬁha SHETeSyios | EPoBYS |51ty ndwring ght
depi ctions). L¥geifipdoleraupeiiy B icelisatoe dothe Enrtitehethtisglably CTinSemyREuIMYEPRY anmi no
aci d sequence. j %ﬁgﬁ,qﬁm@mig S he,Cterm nal . end of the, COR-1
(S25- R33) regi on. Wi chis ?6%%;??@ ‘g’gjﬁgg’%ztp‘%’a’f%‘/ W%ﬁ%g“egé’r‘flgﬁ%ﬁ .

Wi | e t her &0 | s2ng{o5Rytekiae srcretion, eind dlivis aesulb éd weased tiesie demicin 4ndendvase off
these two regi PRSI udkddSh R pRALsPtly no direct interaction between L104
and A29 al t hough theé;}s%o%dﬁﬁeggrrprlrgg part of a contiguous hydrophobic core.
in the protein. The structural consequences of the two avidity enhancing

nut ants were agsesskd el | : . A29Y nut atiop.can be easi |
accomodat ed ins‘fﬁe Glég?{)to efl%/\gfe]%etlﬁjeg aliks f‘%efé'isﬁggﬁhefgluﬁééﬁiﬂ“‘a‘ﬁﬂmﬁhe
MYPPPY regi on, Malfflenhy04E429¥]g do semibatt | faectibied CTLAGT Bmt iQDR8Of pokitiee NMEPPPY
regi on. | nism ligtetaytiis Gt g7 pds - ive dr.ophobi ¢ i nteractions
with L96 and VQZ near the l\}f;{Pé%\%/ °%_§%?%H%| |§n§e ﬂ,ls%! Ié}seg?ffisﬁc I%?r%‘ﬁ’é’?at’fhe
gl utami ¢ aci d 9riFRsss faskpr seidpwmsesulaioirmumeaespaness | Tiie LA 04 RAPOV w6 S thé inkddidn T O

two reasons. Hi gk gblubld I 1] s cconnoda t he | onger
glutanic acid side chgﬂiﬁ? hﬁl%dﬁgﬁlg{eéd&%% u%“@%%ﬁﬁ%‘ﬁ?”%f‘a‘ﬁ?ﬁlé%ﬂ%ﬁ i
perturbati on t8<cirs&)dpplpmicsril (B3@ positivrori4 asbosahine (A3 tmesige(y)ehagst s of
buryi ng the negasis +oharger I i Cl ide.chain. in the
hydr ophobiz@ 55 B 24 Decenbe_r%‘g%g%gn?%%m\f&%fng% Raﬁsr%gperllﬂ‘g‘i‘tﬁ’%?eyﬁﬁ‘ﬁel i ng
st udi es prddi e *Rapectisdherint ani ¢ acid side chain flips out on to the
surface where its charge can be stabilized by solvation. Such a
conformational, change can easily be accommobdated by GL05, with m ninal
distortion to“PHiFd smpadimentinchydes, methossfor Fredingdi rhgumbticHilistasevsuch by

of

Mitants to CHehetihtoid afiitiseSid &mﬁ%ﬁ @ﬁ&aﬁﬁ%- nalyy.sd ig. 27
CTLA4l g and mutant mol ecul €s bin mé%ﬁg staply rog?loglf e%@é%@ﬁcﬁeﬁ
Cp86+CHO cel | SUhigsh ASmmision efsandeficetivelronbuntcofahn the@pBilic pospdsition, tagby

25 relieving the subject of at least one of the symptoms associated with the disease, including

reducing: Joint swelling, joint tenderness, inflammation, morning stiffness, and pain, and

structural damage subsequently decreasing the physical disability. The methods of the

invention also may be used to reduce at least one symptom associated with rheumatoid

arthritis, including reducing erythrocyte sedimentation rates, serum levels of C-reactive
30 protein, soluble ICAM-1, soluble E-selectin and/or soluble .-2r. |
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10 CD86-positive CHO cells were incubated with increasing concentrations of
CTLA4l g) L104EA29Ylg, or L104Elg, and then washed. Bound i nmunogl obulin
fusion protein was detected using fluorescein isothiocyanate-conjugated
goat anti-human i munoglobulin. . I S As shown in Figure 27, CDB80-positive
or CD86-positive CHO cells (1.5x 105) were incubated with the indicated
concentrations of CTLA4lIg (cl osed squares), L104EA29YI g)r rcl %ﬁ’ 8
L104Elg (triangles) for 2 hr. at 23C, washed, and incu r2004

fl uorescein isothiocyanat e-conjugated goat anti-human i mmunogl obulin

anti body. Binding on a total of 5,000 viable cells was anal yzed (single
determ nation) on a FACScan, and nean 20 fluorescence intensity (M) was
determ ned from data hi stograns using PC-LYSYS. Data were corrected for -
background fl uorescence neasured on cells incubated with second step
reagent only (| Vrepmountzyf sympiry wsliefipsovided by 9@ pesentl invegtisrecalioe meagiged uFings e
results are rep s&qﬁagdcg e dend, I of
LI0AEAZOYI 5, - LA o SR G R lekFal S 1
approxi matel y ef| Wr%rfétﬁtg (ﬁfeﬂa@mﬂentiomwmgwmmmwew isclée prores
strongly to CHCba@ai J)&th%fcﬂ{%h}{ ebthRRIdEs L tRE AWMelibhnheHTRE: &mﬁuﬁa%ﬁg}dﬁ ACRA4 g
(FIG 27B). %ﬁ Decenber 2004 Functional Assavs: Hunman ositive
T cells were’is ’afj@d O, TREFHAFRO A gYTRRtPR kg atinsy eCIRER (Guidedine (for sl Gﬁmeﬁl al .,

(1992) 7. Exp. mmuaﬁalﬁgﬂ&aﬁmﬂ%mr aﬁ@lpaﬁlﬁréu% mggim& @ssaeénh%efﬁéaﬁhS
stinmulated with, phor baI r| state acetate -positive or

CD86- posi ti ve FBEPRQ tr‘f’“f‘?r‘ée hHes, oth Ftt‘rI th%] (%ﬁ@é’ﬁ’qu%{?ﬂo?ﬁs%f

i nhi bitor. CD4-T93%i Fove ga_neeﬂweﬁ:nﬁ&ml& tesd Qfiwph]| dee WELRateH | i@t NCHAIEal
presence of 1 n@/l {\3@ tPh or E)out irradiated CHO cell stinulators.
Proliferative resfsRe&Yd \’i\%ﬂ“ﬂn‘%\%‘é\ W%@%F%ﬁ@%’&!fﬁ??‘dﬁ“@ﬁ“ foritles Frgment of

[3H thym di i dRircuimgtoldn@ttritio @A), FedHiES 10Dg.a 72 hour 'culture. Inhibition of

10 PMA plus CD80-positive CHO or CD86-positive CHO stimulated T cells by
L104EA29YI g and CTLA4l g was perfornmed. The results are shown in FIG 28.
L104EA29YI g i nHitei msjecm @eht%&bﬁtthd)ﬁe@ﬁt ﬁ%ﬁro@@ﬁdlﬁde%ﬁanﬁhﬁ'aﬁ rsegjbdds] ifdifdinge! | s
nore than CTLAA4] P‘% L104EA2§ ‘EDE?%E al so re effective than
CTLA4l g at i nhi rﬂﬁo PO RPF dp% Ao ho 1H&ROUES BPR 13BVA heat ed CHO cel |'s
(FIG 28B). Therefore, 15 L104EA29YIg is a nore potent i nhi bitor of both

CD80- and 6 di ated costi rru tion of S. ure 9 shaws

i nhi bition Eﬁfgﬂvemﬁ)ﬁ‘d’r ﬁrsz‘rbo“ﬁfmﬁioﬁ%i‘fcf‘!rﬁi & rfzﬁrnaéjﬁm?mﬁré‘}gl tge
prepar ed above sohlbtd f(EITItAh%r mélecas.t | Thel ah&ﬁodm tﬂ‘ibhaiehuﬁw«eﬁulsymﬂﬁﬁﬂls&ﬂ

cell line 20 (L cal | t ex nd ce sat30<Z
Swel | and_ Pt it ERhesh frl ity SEHE IRt us AT s of G%I%’tﬂlﬂ”@bilefﬂb‘rnl’s

days, then the cogtirugusnmfigsigny g@edmmﬁm lipbiotriay, Néugipdaitorfes)! togiclodontact, Residdse
por formed as f aPPUE SRR HONRFOGH L Aareyt perde apbeciosei Al F ey
har vest ed o¥ker copmohlydydpbilizedfir amragmamﬁdrrm:(ahﬂwwﬂ @Whter ddviDtdifereMisdiuan(
rested for 24 hﬁﬂxrasneutl_alﬁg&h%oui"elﬁ? t hen Iregi &at ed . %ﬁ_ﬂgcondar y), in the

presence of titrating a by adding PMin
the same ratio as above. Stinulation occurred for 3 days, then the cells

were pul sed wtf dg? %1 es s e effect .of .
L104EA29YI g on pr‘r£ %ﬁg‘%‘f;‘)}'} ? ‘?%ﬂ 8 1 fipafifondd @“’ﬁo‘“’sﬂ ay;bg agmgistesedy - The
ef fect of L104mENDS Yihjecoin age plamdaneytically a:n:sd:prtahizlfaﬁmd T cel I sis 57 24
Decenber 2004

In accordanoe with the practice of the invention, the methods comprise administering to a

subject the soluble CTLA4 molecules of the invention to regulate CD28- and/or CTLA4-

positive cell interactions with B7-positive cells. The B7-positive cells are contacted with an

effective amount of ‘the soluble CTLA4 molecules of the invention, or fragments or

30 derivatives thereof, so as to form soluble CTLA4/B7 complexes. The complexes interfere

with interaction between endogenous CTLA4 and CD28 molecules with B7 family
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shown in FIG 29B. L104EA29YlIg inhibits both primary and secondary T cell

proliferative responses better than CTLA4lg. To rrieasure cytokine

production (Figure 30), duplicate secondary allostinulation plates 5 were

set up. After 3 days, culture nedia was assayed using ELISA kits

(Bi osource, Camarillo) CA) using conditions recommended by the

manuf acturer. L104EA29YIg was found to be nore potent than CTLAAI t

blocking T cell 1L-2, I1h-4, and y-1FN cytokine producti 84\&@93929&'%@%&

secondary al |l ogeneic stinmulus (FIGS. 30A-C). 10 The effects of L104EA29YIg

and CTLA4l g on nonkey m xed | ynphocyte response (MLR) are shown in Figure

31. Peripheral blood nononuclear cells (PBMC S; f.5x10 cells/well from each

nonkey) from 2 nonkeys were puri5ed over |ynphocyte separation medi um (LSM

and m'xed with 2ltg/m phytohemaglutinin (PHA). The cells were stinulated 3

days then pul se'&"lﬁi?q:“ﬁ- radi ol abel 16 hours before harvesting. LI0O4EA29YIg '15

i nhi bited nonkey T cell proliferation better than CTLA4lg. Table I|:

Equi librium an%%ﬁ]&ent ki netic constants are given in the.follow ng table

(val ues ~e 20 le Hrfifoipeleerdssimayibs pdmindsisredhiogesubliedt fim ae athownt pad forent s)

t | mobi | i zedAndrhy PendiX of AireOshdl f i :

S' Srnhl CD80I gCTL 4}(@%. 44@% 0..292. 21&#‘%?%8&'?&? %ﬂ?&%éﬁebd?"éﬂf&ﬁ%ﬁ“a‘? §2 ¢

0.051.35 f O 084Kl Tgmaiestpanther nesprctiveotigands, ghe subiep Blaage & cOERefifist

0. 41CD80I gCTLABH;gans biddig tthetsb) 238bitidd L85 o Sel ; %Eé@ ER8- 3t

0.2671 t 585.0 t Fgﬁfl §CTLAb\91 g5. ngt 0. 57%%&@%‘7%5%@ 9 PWiR COR

2. 27CD86I gL104E"l“%?T oAt 0.1 | 6.06 t 0.05CD861 gL104EA29YI g6. 42 t

0.402.06 t 0.033.21 t 0.23CD86l1 gCTLA4Xc~z0s16.5 t 0.5840 t 55511 t _

17CD861 gL104 0YXc,go 11.4 t 1.6300 t 10267 t 29 58 24 Decenber 2004

Table 11 The ef T&& ﬁﬁtffﬁ’&“& B AT frpensipnt PR grene Sctorsnc @tiigddignog fingthd

sites |istdd was titeypndfitiaadt dfitct@Pithe tHRSE ARG SN ReSLOH il fect

is indicated w %I}hea L +" 5 si%gg, l\/ﬁ%ﬁgenesi s Si teEffézéscezz};Eﬁ%fl M .-%&ns%gésqt}gm

Apparent Sl ow Port Fieasr & yheRdy |ang afepenteeta the trephfionttveithi Mt AgrBR5+

. P26+@27 +x 2 s +A2Qect gl Absi333 61408 aeBB .cam vAYD GénklB#a b, HPLLk

~+Y103+L1. 04+G]9o:+! %On6+61%+%1gliéec‘—%&A Z%Qm%gmgrg%ggﬁ%{agengﬁée %f te

Ef f ects of Mt agené%s atron. e soiuble 4 molecules may be administered in an amount
between 0.1 to 20.0 mg/kg weight of the patient/day, preferably between 0.5 to 10.0

15  mg/kg/day.

The invention also encompasses the use of the compositions of the invention together
with other pflarmaceutical agents to treat immune system diseases. For example,
rheumatic diseases may be treated with molecules of the invention in conjunction with,
20 but not limited to, immunosuppressants such as corticosteroids, cyclosporin (Mathjesen
1989 Cancer Len 44(2):151-156), = prednisone, azathioprine, methotrexate (R.
Handschumacher, in: “Drugs Used for Immunosuppression” pages 1264-1276), TNFa
blockers or antagonists (New England Journal of Medicine, vol. 340: 253-259, 1999,
The Lancet vol. 354: 1932-39, 1999, Annals of Internal Medicine, vol. 130: 478-486), or
25 any other biological "agent targeting any inflammatory cytokine, nonsteroidal
antiinflammatory drugs/Cox-2 inhibitors, hydroxychloroquine, sulphasalazopryine, gold
salts, etanercept, infliximab, rapamyein, mycophenolate mofetil, azathioprine,
tacrolismus, basiliximab, cytoxan, interferon beta-la, interferon beta-1b, glatiramer

acetate, mitoxantrone hydrochloride, anakinra and/or other biologics.
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No Apparent Slow "on" rate/ slow Reduced ligand Effect "off rate binding
Y113 + 1115 + EXAMPLE 3 The foll ow ng provides a description of phase |
clinical studies of human patients 5 adm nistered soluble CTLA4 mut ant

nbl ecul e L104EA29YlI g (al so known as LEA29Y or LEA) or CTLA4lg, to relieve
at | east one synptom associated with rheumatoid arthritis, including
reducing: joint swelling, joint tenderness, inflammation, norning
stiffness, and pain. The CTLA4l g nol ecul e used herein b&Pesexiben 2004
met hi oni ne at position +1 (or alternatively with alanine at position -1)
and ends with lysine at posifion 10 +357 as shown in Figure 24. DNA
encodi ng an enbodi nent of the CTLA4l g nol ecul e has been deposited as ATCC
68629. The L104EA29YI g nol ecul e used herein begins w.th nethionine at

position +1 (or.alternatively wth alanine at 1tion =1 ) and ends wth

| ysine at posi t]EhSnsoi@%?tdgiiéhﬁm?cﬁmﬁs ﬁr&{?’faglyiéflfg%?ggﬁ@oﬁf}“nélsﬁnbee#Efédimrmnt ,
om(‘j dt he Llf)lélEAZQVﬂnginartfmhenitH @neha Snobe efthel ecgmh{ge@emto%r@gawmnah&f&-res}a&m: '
Additionally, t Q i [ ovi . i P . uman_ patients

adni ni st er ed Lf@ﬁﬁ%ﬁ@%éﬁ%r E‘ﬁﬁ@l&gﬁ? glg?@lsmﬁba%légs?‘gé% Tﬁgﬁ)oﬁ’i}‘%ﬁ
surrogat e mar kéiD28ssdubleaCBd0, woluhler ¢R8INR1Ig0ATCAr 48627 bctubld ODRE!olugler @OitsCi NQ
eryt hrocyt e :sedi i n rym e of . C-reactiv otein
anal or 11, 2% exebrar. Blelehia RAis TR BSH By polsdls S ifle VA

i ncl udi ng, 54 relhds ER4M1E Osolublen LECAMpAY toloblpARleMiln sblable SCD4Y; {ftbelieses | A,
I B). The patie At | [ durati o ~. 0)
years 25 and hgéc?af\gi ‘rlggalgjtg @%agt%gﬁgﬂa%glegmgﬁwggga’)&{]ﬁ&kpﬁ%ﬁﬂgﬁé@’ Drug
(DVARD) . St abl éntiggist erdivd afith/APR40- (ergf KTRGEHROY1 DY antBodidNSAcDE) wink B7gé.gr oi ds
(5 10 ng/ day) (4Lt t C oR-LAaN hi Ji The
patients were ran o%%z{a%’ g@%@@?@%%’g@éﬁ%@%@%ﬁ%ﬁ@r @?‘53{%2
patients paf tAt¥dreia) agtibadies Fantive WwitwGDR&t(e.enATCEHBIIVEH ar plAdcebhogs 92
recei ved L104EAZQ , : e} tients who followed

pr ot ocol guidelin%%ﬁgﬂaﬂgwgg%o Gngggﬁ@;hﬁéh-§¥%$§9§§ym§$°§$E§FWga“QgtOta
of 4 intravenolEAilnfeusiAditsS i@ 7P rdnd SABEC SB213)n aotibodies reattive, WD LFary 57.
Al'l patients r . ' Y and 85. The
doses adm ni s%@ﬁ%ﬁ%ﬁ%ﬁggﬁg{ %rh%ﬁ%%dg)ers r%%ugz%gﬂ} E%%fmﬁkﬁ'ﬁﬁ@:g’% WCt(l]enot ed
as LEAS, LEA2 Hiieqomre entibodisp aentiiveetwith (OD2Fantibodies teActive)witr CDAS, Giti¥utlicy
(denot ed agsCTlehe LAG REu A 3 i j Qunes .| Al 10
All subjectg meréﬁﬁﬁﬁﬁtﬁﬁéd_foﬁggé&?@Pﬁf35?@%5#%%%$§E§§#§€5n glgﬁﬁgé}obal
saf ety by answeitiPpliesaceptise pith (Tdidcleigi STCAFDUneittodiasiveactoe vetheTiysl, The
patients were gHiBsdiésOfRdvanptcr ehtidodies AAMEE %ﬁﬂn]e(\fﬁglz%n%&@és r@%ﬁv@%\{tﬁ .
occurred within twenty-four hours ostln?|]5|on. n-dddirtion, the patients
wer e gncourage@Dg%agﬂﬁ enfreBiys MithT&Re antibadigs reiiise wish ¥l.ért, sntitiedies tehaiye
exper | enced. ~ Thn B! AfifodiQihRS] &ﬁ@}éﬁﬁﬁ%&@%&@%&%ﬁ@%ﬁ@? from

the patients for_abnornmalities in hem stry an

assessed t A% . ant@odigssregtive withaGRéd-orly cewain smbedimerts.amomoslogalcintibaliesyare| ci nes
(TNF, 1L-6), tp/feids On 8iRGr SHIBLRIR Mutibdd) Srabib fiBLY pRRGRPI U i
proportion of subjects nmeetin 1 t he’ ACllR Oa%?l%terl 8 %ﬁ@g&é%@% or age of
Test Material the art will readily understand, the combination can include the soluble CTLA4

molecules of the invention and one other immunosuppressive agent, the soluble CTLA4
molecules with two other immunosuppressive agents, the soluble CTLA4 molecules with
25 three other immunosuppressive agents, etc. -The determination of the optimal

combination and dosages can be determined and optimized using methods well known in
the art. '

Some specific combinations include the following: L104EA29YIg and CDS30
30 monoclonal antibodies (mAbs); L104EA29YIg and CD86 mAbs; L104EA29YIg, CD80
mAbs, and CD86 mAbs; L104EA29YIg and gp39 mAbs; L104EA29YIg and CD40
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The CTLA4l g and L104EA29YlIg were supplied in single-use glass vials

contai ning 200 ng/vial of CITLA4lg or 100 ny/vial of L104EA29YI g,
respectively. Prior to infusion, the CTLA4l g and L104EA29YIg were dil uted
to a final concentration of 25 ng/im with 25 sterile water for injection
(SWFI'). Adm nistration Protocol Al infusions were adm nistered ‘
iritravenously over 1 hour (Figures 1 through .17). Al 30 subjects
received at |east one infusion of study medication. 61 24 Recexmben8ep42004
Goup 1: 32 patients, CTLA4lg or L 104EA29YlIg matching placebo. Goup 2: 26
patients; dosage 0.5 ng/ kg of CTLA4lg. 5 Goup 3: 32 patients; dosage 2.0
ng/ kg of CTLA4lg. Goup 4: 32 patients; dosage 10.0 ngllcg of CTLA4Ig.

G oup 5: 32 patients dosage 0.5 ngl kg of LI04EA29YlIg. 10 Group 6: 29

pati ents; dosage 2 of L104EA29Yig. Goup 7: 31 patients; dosage
10.0 ng/ kg of - Ehk‘%l‘*& Yigpang Cﬁ?%alAthiQ‘lEMH‘@gP@m@rmé GG emAbsg | audt ed

for basel ine sygmt aimnef L9ba9a91ACEND i ciSfe LRakeGEh VLB APULNTHE! NS

These baseline_evaluations inclu oint swelling, joIn eredld
i nfl ammation, MOPHIATG Y pati-hEAL mAD; -3 indbt Y specifiaexteplebfia peRdireAb and

physi ci an as 2 miﬂ @alefdlcaﬁmhiow“@l\r%%@édﬂg P%‘rgﬁkflgt!: %lgae In?sffxogrbngﬁe&%)ns and

Assessnent HA %e orted as a physical tunc
pai n (Fi gur 2. Addi tional |y, the baseline eval uations included
eryt hrocyte sedl ment at [ on rat es (ESR), and senirn levels of Creactive

protein (CRP) d sol.u L 2 receptor (lIL-2r) (Figures 1 C and 1D). 25
The clini cal rgg‘bﬁ‘ﬁ‘é@eg ieolsgies ¢fathe dnvshtionn dor coxpmple iLd 04A2MIE, shasdbdy t he

Anerican Col | egémiafsteRiaeusatiel Q¥ ANR) ingfedib] GCloRaki S\tafﬂ?do % dﬁz
n

criterion if there wa a. 20 %ﬁrcent i nprovenent In tender a

joint counts a3 ?lété’?%tregl POVt enti-inflemmatory,agenth 6.2f fop dhertesatmiant oy

synpt ons néasupﬁdcnnsmctif alfo-Pai xeRogrAN AeRBYSH Chrdflc HefRbR Gt m&n&a?ngps
pai n, disabili t% and gﬁ %ﬁ%e phase reactant (Fel son, D. 1993
30 ArtFtritir ARQTEHEEITSR 38: 122dndnae; olpancse For sxanple, @ may . be pe@sin

Arthritis ari dedsiteénuties i 84t 38: kalStheurfd2 inhibitor, e.g. cyclosporin A or FK506; an
immunosuppressive macroli_de, e.g. rapamycine or.a derivative thereof} e.g. 40-0-(2-
hydroxy)ethyl-rapamycin, a lymphocyte homing agent, ¢. g. FT'Y720 or an analog thereof;

15 corticosteroids; cyclophosphamide; azathloprene methotrexate; leflunomide or an analog
. thereof mizoribine; mycophenolic amd mycophenolate mofetil; 15-deoxyspergualine or
an analog thereof, immunosuppressive monoclonal antibodies, e.g., monoclonal
antilaodies to leukocyte receptors, e.g., MHC, CD2, CD3, CD4, CD 11a/CD18, CD7,
CD2s, CD 27, B7, CD40, CD45, CD58, CD 137, ICOS, CD150 (SLAM), 0X40, 4-1BB
20 or their ligands; or other immunomodulatory compounds, e.g. CTLA4/CD28-Ig, or other
adhesion molecule inhibitors, e.g. mAbs or low molecular weiéht inhibitors including
LFA-1 antagonists, Selectin antagonists and VLA-4 antagonists. The compound is
particularly useful in combination with a compound that interferes with CD40 and its
ligand, e.g. antibodies to CD40 and antibodies to CD40-L. -
25
Where the soluble CTLA4 mutant molecules of the invention are administered in
conjunction with other immunosuppressive/immunomodulatory or anti-inflammatory
therapy, e.g as Thereinabove specified, dosages of the co-administered
immunosuppressant, immunomodulatory or anti-inflammatory compound will of course
30 vary depending on the type of co-drug employed, e.g. whether it is a steroid or a
cyclosporin, on the specific drug employed, on the condition being treated and so forth,
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24 Decenber 2004 Bi omarkers Potential biomarkers of disease activity
(rheumatoid factor, CRP, ESR, soluble IIr2R, 5 soluble ICAMI, soluble
E-selectin, and MWP-3) were al so assessed. Validated enzyne i nmunoassay
(EI'A) nmethods were used to determ ne the serumconcentration of |L2sRa,
sICAM |, sE-selectin and MW-3. TNFa and IL-6 were assessed at infusion pre
and 2 hours post, if necessary. 10 IL-2sRa, sICAM 1, and sE-selectin were
measured using comercially available colorimetric EL4 44 PE&Cemep

Systens, Inc. (Mnneapolis, M\N). The | ower and upper limts of quantitation
were 312-20, 000 pglnL, 40- 907 ng/ mL and 10-206 ng/nL, respectively. The
inter-assay coefficient of variation ranged from 4. 48-8.4% 3.8-5.0% and
5.5-9. 0% respectively. According to the kit manufacturer, normal serum

val ues 15 range from 676-2, 132 pg/nL) respectively. MW-3 was neasured
using a comercially avail abI e .colorimetric EIA kit from Amersham

Phar maci a Bi ot @8 iacc(oFaaﬁdéamy\ﬁM foﬂégal the PrdseiiriveRe pHARRS ih bYet RrtRr aspect
quantl tation were T%e i nter-assay .coefficieént of varl ation

“ranged from 20°%? -1 . e%c?@%‘f‘dF?f@PftSB‘gt FRACETRISTAARf 881 GPRSPIItAYY n@il Iser um
val ues r alnlge frsa:mleﬂgﬁl 80 a nérageutidally Gffedtile %%W@%ﬂﬁﬁaég%f)ﬂ éﬁ%ﬁécﬁﬁs of Ithe:
commer ci al I'y, avai a ec m nescent its fr stens, . I nc.
(M nneapol i $, NP &) m‘%nﬁn‘%ﬁp@:b meg’ B ?fu i Tl We%?lbf
0. 3-3, 000 pg/ macapeEble salt %nﬁOﬁldpgs{eﬂdnd df@ssmeainwehm secbA@ dhilsBbstaRESBIng an

coefficient of .variation r fro 5. 7%.and 6.4-20.7% resp ctlvely
According to t FETRN YRR g 'gﬁ?"élf’mo‘ﬁ?g?t%lmsaé‘m’?# X gy Fe- 185 JATicRpd3. 12

pg/ mL and cO. 7-aBove. pylriivtr. pr3Gid&Bare tﬂeﬂraﬂa&mﬁéﬂmﬁﬁnaﬁ&&4eéﬂhlkhpég foeSikd BParPeEr UM
sanpl es were obt ai ned sessnent. ific antibaodies prior to
dosi ng on day ﬂe%é)ﬁc? Saa%g?egx‘fsbr?ﬁf eqo?pgﬂn%wglu@g 4 melec '@S%ﬁﬁe? Lo to
hi gh, preexi0st |phgm5ceuﬁctaﬂy scapiabie sadfong, tolte meﬂma@hmhﬂ} bmm(deg)enmmﬂ an of

t he nol ecul e, etC| f| C a ti bodé agor mat i on agai nst . 3 and LEA29Y

wi thout |g constant eglp g Is"c?n’ggsééqé’seaomﬁsﬁlét ya%l TRUPESUPRIERTGN | |
ELI SA pl at es ( Dymenxomo@haty brl apti-indanghanrajiropelte kradyedniptiteinélikcwehls dor iSTLA41 g
wi thout the Ig.g m&%}r& regl ons, LEA29Y, or LEA29Y without the 10 Ig
constant regions a or 1 wg/m in phosphate buffered saline (PBS),
respectively, and |ncubat ed overnight at 2-8C. The plates were washed with
PBS cont ai Abng The BiS&ition also provides methods for producing the soluble CTLA4 mutant molecules

molecules of the invention. Expression of soluble CTLA4 mutant molecules can be in
prokaryotic cells or eukaryotic cells.

Prokaryotes most frequently are repre;sented by various strains of bacteria. The bacteria
20 may be a gram positive or a gram negative. Typically, gram-negative bacteria such as E.
coli are preferréd. Other microbial strains may also be used. Sequences encoding soluble
CTLA4 mutant molecules can be inserted into a vector designed for expressing foreign
sequences in prokaryotic cells such as E. coli. These vectors can include coramonly used
prokaryotic control sequences which are defined herein to include promoters for
25  transcription initiation, optionally with an operator, along with ribosome binding site

sequences, including such commonly used promoters as the beta-lactamase

(penicillinase) and lactose (lac) promoter systems (Chang, et al., (1977) Nature

198:1056), the tryptophan {trp) promoter system (Goeddel, et al., (1980) Nucleic Acids

Res. 8:4057) and the lambda derived Pp, promoter and N-gene ribosome binding site
30  (Shimatake, et al., (1981) Nature 292:128).




Tween 20 and bl ocked for 1 hour at 37C with PBS contai ni ng_1% bovi ne serum
al bumn (BSA). The plates were then washed and serial dilutions of the test
sera or quality control (QC) sera were added to the appropriate wells and

i ncubated for 2 hours at 37C. 15 Sera was diluted threefold in PBS with

0. 25% BSA and 0. 05% Tween 20 starting at a 1:10 dilution. Plates were
washed and an al kal i ne- phosphat ase- conj ugat ed goat anti human kappa_and

| ambda (Sout hern Bi ot echnol ogy Associ ates, Inc., Birm #gHaesenba

anti body cocktail was added. Follow ng a 1-hour incubation at 37C, the

pl ates were washed and | ng/m para-nitrophenyl phosphate in diei hanol am ne
buffer 20 was added to each well. After 30 m nutes at 25C, the reactions
were stopped with 3N NaCH and the absorbance (dual wavel ength: 405 nm and

550 n was re ded. Results expressed as_endpoint titer (EP |~
o SR Best ston ! e Bl A (

defined as the’rec BR§10% PlorsPlicatan ndsglestable markgrs,
absor bance r eadidsfa heeflattaingse @8 hesmyichaphofhofehédrast QerdeN@nfBHY resistance to
pl at ebackgrounqmﬁjposu%g tgg e Pl ?te baclfigro%;% was determ ned as the
absorbance 25 MEastrenent PelHTURernTsPIFR n3eteriz and sellscarrisng thlagmids wexr o
consi dered posbt isvlectédforsehac grover i @ présehdte¥s WRERoRE, hRASE IMfcAR! ba!

2

dilutions (i ngcfm%gginor greater relative to predose EPT val ues. Senen QC
sanpl es positive r either CTLA4l g- or LEA29Y specific antibodies were
generated from i nmmuni zed nonkeys. An aliquot of the appropriate QC sanple

was assayed dufy : ytical. run. Anal ytical. ryns were 30 accepted
only when the l&yggﬁéﬁqgﬁﬁ%égﬁ HPROqHR e s%?}‘aa’@‘&‘éﬁméﬁ’@é‘ afgly ef stendagly 24
Decenber 2004 Retbhods melatingbiignos hiohitkd ©ABCROSKbeK (Gohe, (BTN Kibd. WaiteAdadl @i er at ed
at all dose-le S£o. i, i r nts were simlar _acraoss all
dose groups vmwfgkli fgﬁgﬁgﬁé‘gﬂ%ﬁ?ﬁggg %‘a(ﬁi%s t gefréduarlomne: 4 Labaza ual”
patients oh0 dagnddilitiqnnCold Sprup b -Poapse)) thyeldd¥porddly and 53%in -
CTLAAI g-treated patients) and 34% 45% and 61% i n L104EA29YI gtreated
patients, at 0.5, 2.0, and 10.0 ng/ kg respectively. In contrast, 31 % of
the patients m ni st ered pl acebos experi enced headaches. 10 The percent of
patients that di%tUtA0rhoEY thermspstion ef theiimventidn, seladiptic vallstare alsd tuithble dodt! ar es

and ot her advedefie® em@Rfpfsi ' ' ' 2 A g i_gher
; ) SEYRNC Q8 ol 3 Bt Sl S ey 1
¢

per cent age of pati gges on pl ac ) at ment
flare. The CTUAMYGatFdayas (Bas Saschayomyess serevisiam Schiesatchaminydes pemis, tand

i ncr easi ngisdosfehia ¥etoYis) & Ratkicgnt t | 9Yl g .di scont i nued
treatnment. Thes l? esu 'fs i n}gi éactag 3‘%‘%‘_’2"%’ ?ﬁ’é‘é#é?l—fg%%@?% eé%‘g‘élﬁsa%cr‘?funi’%sponse
for CTLAAI g, afits Hacmenhgasediasdoatpe fertigularcdGiiQraets inclule, (bUO4EARO Minited toor apy .
The ACR-20, -38G44a iR0ef B:SPPIRS f cRAtN Sl d.E Wit h Adl
L104EA29YI g, aqi. |g;g:hea?)o at da]%/ B oS CHMER. Sobld e;?\itzeéﬁa\l?rsge’ §§I‘5‘§f 9% y,

Fi gures 3B anﬁﬁ‘&@g@l i3 094 - LR ACHOM! (ATEG e £GI-61, OH%K b TeteOeeell i it .

The responses lmppelfitedhy, ¢I0 deiSiated TRATIE 050 0b ch.lr\ﬁi# %%%sgﬁ%,gwgl[esﬁégl{),

response 1 /K er body wei ght of the patli
patients ﬁ}é)vi 8’8%: C@Mﬁ\{@ﬁnoam,&mwow (RERKE GFeso@pliDCHA-KI6SR he

tients havi rigsipted t satfshly, Gifieg Uk O
patients havi rigsigiated SBPAOS €93061 407 C@ANED Sd’l‘!%n[éy,%féﬁ%%uﬂ{f' i YR CrhK P

pl acebo, is 25 sho in Figures 4A and B. t he C responses appear
to be dose-de%@ \f,'ryg.ECAqCa e¢1286¢ A MR Sgjisby. Wiltshicen UK) s Fosmyilarpplostaaint  of

20, 50, 70, ametheveasbab@ftior bl 2ceANGink, BOENRI P SoybSn, BOF RePLGAUCT S
~ Com, soybean, and rice seeds are also acceptable.

25

Nucleic acid sequences encoding the CTLA4 mutant molecules can also be inserted into

a vector designed for expressing foreign sequences in an eukaryotic host. The regulatory
elements of the vector can vary according to the particular eukaryotic host.

30 Commonly used eukaryotic control sequences for use in expression vectors include

promoters and control sequences compatible with marmmalian cells such as, for example,
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The percent of patients having reduced pain, disease activity eval uated by
patient and 30 , physician nmean score units with CTLA4l g, LIO4EA29YIg, or

pl acebo, is shown in Figures SA, B, C, and D. The therapeutic responses, as
nonitored by the Likert scale, 65 24 Decenber 2004 appear to be
dose-dependent in favor of the active treatnent groups as conpared to

pl acebo on day 85. The Likert scale is a validated verbal rating scale
usi ng adj ectives to rank the synptonms (The Anerican Col?4§ecembriiRdt ol ogy
Prelimnary Core Set of Disease Activity Measures for Rheumatoid Arthritis
Clinical Trials: Arthritis and 5 Rheumatism June 1993, 36(6):729-740). The
pati ent and physician assessnents of disease activity change fromthe
baseline by at least 2 units, resulting fromtreatment with CTLA4I g,

LI 04EA29YI g, or ' h i.n; Fi.gures 6A .an responses
appear to be do%@(i‘g‘g’gﬁ eﬁ%ﬁh\ﬁt‘%%n%ra%d %%jrrﬁarr & Ylﬂﬁgé\ggﬁl’ﬂ'% f’%’?de}‘h@%ﬁfgher
doses of acti veommegly, us§h propwteceintludethe cailpand lateGroeatetsifioen Pindie Vg GRP)

|l evel s in patiggysptaeat ed, W Ggq.bL04 Yl or. placeho, is shown
in Figures 7A gnql I%.@Tﬁs’e%?glé’p(g%? s*@%ébég%&_f?g B SEAHESTR GBIk 1O ¢ ear
decrease for t Hisrigedafem1polyephk gAdeppyive 2.5and bavine papitiomalpsms.| An aiddadiblon,
Figure 7B shpo ddial sub g lirfrh B8 SACE af [ Ig0b4 £RNL ¢ red.to

pl acebo with 9 %conf,siudence |n§{ear§@a(ﬁ§1’s(%h$‘é&§8@gh%’mgﬁs élyglﬁngﬁeg%sgd'i n serum
| evel changes from baseline at day 85. The anount of serum soluble IL-2
receptor in patyeelisol dxplGl iy GlA4h ] érgé@ OarP i s
shown in Figure 8. Tﬁex?edu_c ifon in so[.u%fcélge%l_&l?&r.cesg%!é‘}gal?oe‘{\?gygéq%%%g%rs to
ke dose- dependélied ephancemisaisns. ofThese rarmimpesipelih eoptimiving] senn dxprodsiob| and are

E-sel ectin i n paniemes ubsieath 6iobinktha dr A FombidWEA9YI 9, or pl acebo, s
shown in Fi %ure 33. Thlélsreductioon in sol uﬁhmzéqlél%l and sol ubl e

-sel ectin Pevel s appears to be dose-dependent. The nedi an and nean tender

joint counts i fExQﬁiSlies%ﬁe%E{eEs‘iﬁt\%@toW b eficdiybif l%spfellglirﬁ’:?xgg%u{)&%rgalt i Beh8

shown in Figures 9A and B. The change froOm basell ne .g., reduction in
tender joints) YERR & mamyngian hestecellnise t BRY-1i pHigh eRSV.apV 21 0TKS (Mgniatiiat ed

groups, than i RIEe3 RhReRPeNMY2, BRIRIY/ r A 20d4
The nedi an and@gﬁﬁyﬁ%érlélgﬁgi oi nt g%untgg #%\%a@#g%%hﬁ??%lg%e%%&?yg%MI g

or placebo oveP ¢ WNYEeHPTT-i(fatagsned Actondral veatprs (slganpeB f yesters

basel i ne (@&s59. (Stfaggderes)] PTDNA-F WRvItRBer) Ur thedifi P BEAL Shdrf PSaPBViG ivg&?&.g;t ant
inthe 2 and 1 ?r%/ kg ueat ed groups than placebo or 0.5 (r;r(g/ kg groups. 5 The
PSS toB e, tof

mean pain asse RisHodrug Yeqtors, hagulpyings aectens: ¥east vogt Enenarsg or
pl acebo are shBuatapénefii gure 11. The change from baseline (e.g., reduction
in pain) appears to be nore inportant in the 2 and 10 ng/ kg treated groups
t han pl acebo or 0.3 ngl kg groups. 10 The nean di sease activity assessnent

scores assessedullfc prid SddjuerRés BRYEInS | @TLAL nitddnt §A%ISulel Q@b Gt NinfoT bA4! 9 OF

pl acebo OV?;@ tinme are ﬁlgown in. Fi gure 12A and B. The change from baseline
(e.g., redddtiBHOPR Ui Deatikanetq ppstysellpnde plicaty, apdherbp® gonpwe traplicaien t he 2
and 10 ng/ kg t Akeh&tiely) €éDSectod Warrph@ PN A0 hufdn® nBlckies 5P efRain origins of

replication allowing for extrachromosomal replication.

For expressing the nucleic acid sequences lin Saccharomyces cerevisiae, the origin of

25  replication from the endogenous yeast plasmid, the 2p cirole‘ can be used. (Broach,
(1983) Meth. Enz. 101:307). Alternatively, sequences from the yeast genome' capable of
promoting autonomous replication can be used (see, for example, Stinchcomb et al.,
(1979) Nature 282:39); Tschemper et al., (1980) Gene 10:157; and Clarke et al., (1983)
Meth, Enz. 101:300).

30
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15 The nedi an and nean tender joint counts in patients treated with Li
04EA29Y1 g (denoted as LEA in the figures) or placebo over tinme are shown in
Figures 13A and B. The change from baseline (e.g., reduction in tender
joints) appears to be dose-dependent. The nedian and nean swol | en joi nt
counts in patients treated with L104EA29YIg 20 (denoted as LEA in t he
figures) or placebo over tinme are shown in Figures 14A and B. 552nge
frombaseline (e.g., reduction in swollen joints) appeéF Dege ﬁ3
inportant in the 2 and 10 ng/ kg treated groups than placebo or 0.5 ng/kg
groups. The nean pain assessnent scores in patients treated with
L104EA29YI g (denoted as 25 LEA in the figures) or placebo over tine are
shown in Figure 15. The change from baseline (e.g., reduction in pain)
appears to be,ﬂFﬁe deggndent The nmpan di sease activity assessnent. scores

eval uat ed by pHETSHRIOBR! SoRvAsequances 1or xest veRos IP?IE%&E@WWWS ffor Iﬂlwahmfg
(denoted as LEgydolytit h&zy‘nhegqﬂegs) etQdl., pi%epIDOA@weE I 126 iR ef B, |
Figures 16A a(g.ﬁh ﬂ g changg_é gn18%sellne %B@ reduction in di sedse
activity) appe 7 4§ %’né meéW“mﬂﬁﬂ eE i ke 2 fslndy the GdY cent
It pr ?vgmen: of prxhisd praifcllgﬂﬁamg QDMs @s&egﬁ@ﬁnbbunm{&yﬁ&a Ohygo%]sfsgrzeﬁ@ﬁ-ent S
1ol £ Dol TRt O by L a8 21, o) iy o
| t heumat ol ogy 255728%)5and #dye foTbﬂE@chSlyﬂc sdzyﬁgs dose dependent i nprovenent
with this paraneter. The changes from baseline for soluble IL-2r and
C-reactive protein |evels were dosedependent in both treatnment groups. ARer
treatnent, soIthd:re)rtbrhetéhs atedndicibletecase Bty cahMidreguliied B2W kine LAl cand
-~% -18% an (V f LL.O4E.. 0 and 10.0 | kg
respecti vel y, 5? 8d1¥§% T‘% e&lﬁe%?Sﬁd%db‘ﬁ%le@’%ﬁté’fsllwudﬁr%qsg?ﬁ?q el s
were +129% 16 15g%csafm hedP %hbekr pfoTdinddd | airohold detdydlhgenads %, Bdtgtochidmé O, acid
L104EA29YI g a 0, and 10. respectivel npared tqQ +20% f or
t he pl acebo (Itlc'hQs Raa A RES ﬁ%"c@%‘iﬁﬁé‘a‘am/ge?éﬁﬁ'?%éﬁr é"dﬁ“ﬁﬂ?“ﬁd%sl’wsﬁlne foBspect
to routine hemuﬂ@kugygﬂe&bmmghumhenlstry | aboratory testing with the
exception of slight suppressions in IgA and 1gG levels at the higher doses

of both drugs, physical findings, or vital signs assessnments were observed.
Not abl y, nei t Fegulatedi equencs maydisodd pthcedjatsthe 61 énﬂeafaﬁetdobmgisaﬁ:enéﬂ Baepl e 4

The fol | owisng g | e || n|c studi es of huma tients
that will W‘be adm ni s?ﬁy%géﬁ %%%Wgsmger@‘$ e(?ﬂ teGPIAPE A °“§¥Fh§1‘*§?al
damage, i ncl udhkapsistsd eregion] f!ﬂlnwlngrthsl adings saygencad iifl adedtall gebisiaipriogniasd
scales. ' Thi %ﬂ}%’ ?rlr.ggt in reducing or 25 preventing structural damage
is 'parallel to Ini'cal inprovenent neasured by the clinical
paraneters. The status of the bone structure is nonitored in sone of the
human pati ent e LA4l g. or ,L104EA29YI g.. Th se
patients are gé%%lgé't gc?cécgg 1%% V&aeantts 6111% C-[ Ath mc[ud ut are not lmuteg

20 Agrobacterium T; plasmids, cauliflower mosaic virus (CaMV), and tomato golden mosaic

virus (TGMV).

General aspects of mammalian cell host system transformations have been described by
Axe'I (U.S. Patent No. 4,39?,216 issued Aug. 16, 1983). Mammalian cells can be
25 transformed by methods including but not limited to, transfection in the presence of

calcium phosphate, microinjection, electroporation, or via transduction with viral vectors.

Methods for introducing foreign DNA sequences into plant and yeast genomes include

(1) mechanical methods, such as microinjection of DNA. into single cells or protoplasts, -
30  vortexing cells with glass beads in the presence of DNA, or shooting DNA-coated

tungsten or gold Sphercs' into cells or protoplasts; (2) introducing DNA by making cell
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30 and 20 ng/ kg of CTLA4lg or L104EA29YIg chronically every two to twelve
weeks (al one or in conbination with other agents) to maintain their
t herapeutic i nprovenent 68 24 Decenber 2004 over time. Radi ographs of
patients' hands and feet are taken at predefined intervals: 6 nonths, and
then yearly, as recommended by the FDA guidelines. These patients are
nonitored in long-termextension after 6 and 12 nonths to determne if
treatment with CTLA4lg or L104EA29YI g reduces the progréé&esenirerzoed
deterioration, and then 5 yearly. The patients are nonitored by
radi ographi ¢ met hods, including X-ray and/or magnetic resonance i magi ng
(MRI), according to standard practice in the art (Larsen, A K and M Eek
1977 Acta. Radiol. Diag. 18:481-491; Sharp, J. T., et al., 1985 Arthritis
and Rheumati sm 28:1326- 1335%. The results of the radi ographic data are
eval uated for prERPEHET BRTFRDIE (o racirmglecylerdbroust pelyeibiileng alyashitiegtmente or
progressi on of shigatior tOBER Mol cld@riapil ) o | QkRE

) BB o1y fam,gésqaecn%g&@@cﬁ.z ) oflchind Rk rag LERBEEs .

narr owi ng and/?r prevention of new erosions. 4 December

cl ai ned: Ct ai m' TR ﬂi‘&*%‘f’mﬁ‘ff‘?er‘%?e“a@@ﬁ‘?r%d a second agent, wherein a)
the first agent is a soluble CILA4 fusion nolecul e conprising an

extracel | ul r"g:f)mallﬁl] %fé%a CTLA4 nol ecul e, wherein the extracel |l ul ar domain
of the CTL n5e e Cbmdr rue mglscules Rb thec Iyentiopb e Pprassegu they 2@n be

begi nni ng wi t h hawedidoy Hahal weobwORtthe aft sWhtad cal %}E ge? 3bniASY, 1ysBRmel and
ending with asgg&l,tril\ﬁgtacig at gosi_ti on 174 (SEQ | D NO: begi nning with Mt
at position 27287 WEHAESRA 28] PR {SoBYFTY Beipmed neins, standerdhpiatsin pyrificat®o) | and

b) the second agems ¢.g, ffitiyt etoBaBaplY Ok PiofLRchasdel BEtoRbtogASHy! CtQSN&%dei ds,
nonst er oi dal anltﬂ; td"iri?fll ammat O‘{'i% &reggis Blltgnisone, azat hioprinée, TNFa

bl ockers or antagdni st $ iP5t Fex5IWES o nkxolein Lyndication, Rrngiples and, Prglic

sul phasal aZ8pr Jhné Editioh, Spsiagdrs/erld €6984)¢ Sathbrodiatkdl Neds,), Q\M@lb&.ﬂ)ﬁ@@r{;ﬂ; i ge and
| ef | unom de, i ath hao uf gtbur'e cgf. ago?cﬂr maceét 'iacal conmpgsition for
treating a rhemré’ﬁ-ﬂ@é@s’e.nd& P £-olarfprngsHarher Bressof 138Dk Erpragsion afi on
mol ecul e conpr F3LAG naane xioteasled daulba rdedow®@by nefhods kabwhdn R ¢ UldR exth}fis i N
the extracel | ular gt%ﬁﬂéanlﬁ()f t he CTheéA rgohel%rul e conprises_the amno acids
shown in Fi gure 23 pagPRsriy it fescidomy faompssisodining SPSPAGE s tawd

al ani ne at posinuigwblofting nsing adibodieshAt bind <J¥AAKI e aci d at position I'24 (SEQ
| D NO: 17 beginning with Met at position 27 of with Ala at position 26 and
ending wwth Asp at 150) in the manufacture of a pharmaceutical conposition
for admi ni st er Tfolloviag salnples fre pleeen®ed kaiblherats BhéArtesbn SivertionBhEG Whsit bid &N
anount of 0.5 i.ght .of the suybject,..2 ~kg wei ght of the subject,
10 ngl kg wei gh(t%% £ eugﬂ%lf%%ﬁd "6’9%‘#5“&?) %/eg%“ﬁ%iaéﬂrﬂogﬂen&ﬁ’é“%}’b‘jvﬁé? or
0.1 to 20 ny~kethewisghinit dfe stdpe obthbjnemtiof.ort reati ng a rheumati c di sease.
Claim 3. Thée use of claim1l or 2, wherein treating rheunmati c di sease

i mproves ACR 20, 50 and/or 70 response rates. Clainms 4. The use of claiml
or 2, wief@i nEXAMPEEIlubl e CTLA4 fusion nol ecul e conprises an extracel | ul ar
domain of a CT1l. A4 nol.ecul e which binds a B7 antigen expressed on activated

B cells joined to a non-CThA4 nol ecul e.
The following provides a description of the methods used to generate the nucleotide .

sequences encoding the CTLA4 molecules of the invention.

(

DI

)

25 A CTLA4Ig encoding plasmid was first constructed, and shown to éxpress CTLA4Ig
molecules as described in U.S. Pétent Nos. 5,434,131, 5,885,579 and 5,851,795. Then
single-site mutant molecules (e.g., L104Elg) were generated from the CTLA4Ig encoding
sequence, expressed and tested for binding kinetics for various B7 molecules. The
L104Elg nucleotide sequence (as included in the sequence shown in Figure 18) was used
as a template to generate the double-site CTLA4 mutant sequences (as included in the

sequences shown in Figures 19-22) which were expressed as proteins and tested for
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Clains 5. The use of 4, wherein the non-CTLA4 nol ecul e conprises an am no
aci d sequence which alters the solubility or affinity of the soluble CTLA4
fission nolecule. 70 24 Decenber 2004 Claim6. The use of claimb5,
wherein the am no acid sequence which alters the solubility or affinity
conprises an i nmunogl obulin moiety. Claim7. The use of claim®6, wherein

t he i nmunogl obulin noiety is an i munogl obulin constant I on or rtion
thereof. Claim8. The use of claim7, wherein the i mmn%%&%&ﬁmtﬁ’rgﬁﬁét ant

region or portion thereof is nutated to reduce effector function. Caim9.
The use of claim®6, wherein the immunogl obulin noiety conprises one or nore
mut ati ons to reduce effector function. Caim10. The use of claim7,
wherein the i munogl obulin constant region conprises a hinge) CH2 and CH3

regi ons of annhtﬁ]anu 0 I.obqu'hn rmbléequl e. Jaiml1l. The use of claim 7,
wherein the i 081" Sttt TRo detbintite ehh mitanp Sequprsas tnsbdeckl HEAZI Higman or
nonkey i nmunog LOBBEARALIGO NS 04K 29TRY | 48 LIG4BANWE:. ThidSe Atk aQf 2.
wherein the CTLA4 { sion nolecule is CTLA4lg shown i'n Figure 24 begl nning

wi th net hi oni nE*&®Fosi tion+1 or with al anine at position-1 and ending with
| ysine at position+357 (SEQ 1D NO: 19 beginning with Met at position 27 or

wth Al a at pogirtkngZG and ending with Lys at 3 S3). daim13. The use of
a sol uble L = | e and a second agent, wherein a) the soluble
CTLA4 fusion nolecule is C 1LA41g begi nning with nethienine at position * 1
or with alanin . ition -1 a ding wth lysine as position +357 as
shown in Fi gurg%“?@é“%eﬂ%&%egkgﬂﬁﬁ?fﬁ@“w% %E?“'" m[ﬁlﬁ@i“‘fli"é‘ﬁww with
Al a at positi ofn R6gamukieivdiaingvasicoisrigtal Stde@B83d in 1AS Pafehts (51384, $AC SRM4 GEent i S
selected from r nsiLSLin f . cortieosteroids, npnsceroidal

antiinfl ammat ofﬁ]ﬁ%dgrg Eggss,c’ﬁl&%%%erl]lltssogr‘iv%f&gﬁeﬂcﬁmﬁq%r]@ ,rg*ﬁi‘—aégﬁlﬁ'cwwmﬂ“

ant agoni st $0 ndankaint o€ : theatGITL Adn périex ivas blondtly By OPOR hising OFHhBR, oligonucieotides

sul phasal azopr al . _etanereept., apakiara,  cycl ophosphanm de and
| ef f unomi de, i%ﬁp‘{eﬁ’é’n%‘gf%c?“tﬁf‘%’c‘gfmaﬁﬁﬁgt?"’r?ﬁ@éﬁﬁ %-afi“e&%b%% Iggpot-
treating rheunt06i{®88M.thritis. 7i :

Because a signal peptide for CTLA4 was not identified in' the CTLA4 gene, the N-
15  terminus of the predicted sequence of CTLA4 was fused to the signal peptide of
-oncostatin M (Malik et al,, Mol. and Cell. Biol. 9:2847 (1989)) in two steps using
overlapping  oligonucleotides. For the first stej:, the ~ oligonucleotide,
CTCAGTCTGGTCCTTGCACTCCTGTTTCCAAGCATGGCGAGCATGGCAATGCA
CGTGGCCCAGCC (which encoded the C terminal 15 amino acids from the oncostatin
20 . M signal peptide fused to the N terminal 7 amino acids c;f CTL.A4) was used as forward
primer, and TTTGGGCTCCTGATCAGAATCTGGGCACGGTTG (encoding amino

acid residues 119-125 of the amino acid sequence encoding CTLA4 receptor and

containing a Bel I restriction enzyme site) as reverse primer. The template for this step
was ¢cDNA synthesized from 1 micro g of total RNA from H38 cells (an HTLV I
25  infected T-cell leukemic cell line provided by Drs. Salahudin and Gallo, NCI, Bethesda,
MD). A portion of the PCR product from the first step was reamplified, using an
overlapping forward primer, encoding the N terminal portion of the oncostatin M signal
peptide  and  containing a Hind IO  restriction endonuclease site,
CTAGCCACTGAAGCTTCACCAATGGGTGTACTGCTCACACAGAGGACGCTGC
30 TCAGTCTGGTCCTTGCACTC and the same reverse primer. The ,product of the PCR
reaction was digested with Hind I and Bcl 1 and ligated together with a Bel 1/Xba 1
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24 Decenber 2004 Caim14. The use of claim1l or 2 wherein the rheumatic
di sease is selected fromrheumatoid arthritis, polynyositis, sclerodenna,
m xed connective tissue disease) inflammtory rheumati sm degenerative
rheumati sm extra-articular rheumati sm collagen di seases, chronic
polyarthritis, psoriasis arthropathica, ankylosing spondylitis, juvenile
rheumatoid arthritis, panarteriicis nodosa, system c |upus ery he b sus,
progressive system ¢ scl erodeena, periarthritis hunmens Qﬁﬁ? gs ritis
uratica, chondrocal cinosis, dermatonyositis, mnuscular rheumati sm mnyositis
and tnyogelosis. Claiml|5. The use of claitzr 14, wherein the rheumatic

di sease is rheumatoid arthritis. Caim216. The use of claiml1, 2, or 13,
wherein a synptom associ ated with the rheumatic di sease is reduced and
wherein the synpéfee [

swel I i ng, pain, tendgﬁﬁia%%%ﬁgc{ﬂ@s%{ﬁﬂg %8s éétg&%bss'%om ﬁ&"ﬁ%t% e gﬂge

el evated | evel ©FZanGRa esweaeﬁlsoegmpmllemn theefhndaﬂlé?&bal@dbaV@\ﬁapreﬂfomttuﬂoI e

I L-2r, m el evategms ,%L\%l | evel sol uble &
sel ectl n and an el e%?&n&@%ﬁh?}%@#é se ?’%%Eba{ﬁ%ﬁr@frsggmwdsg{ﬁ "17. The use
of claiml, 2, 13 or 15, for admnistering to a subject the soluble CTLA4

fusion mol ecail epA AL hunflh s 3ciBhle Bl BT NISHRIEG! ety 15

The use of claim1l 2 ni's

CTLA4 fusion noVidths é’fFﬁ uaﬁiﬁr&mﬁm@peaﬂr@wbﬂ@f Mzelagh,tanéhastuw BERIATCT ai m
19. The use of Rtcadiohdumbesssdd or 15, for admnistering to a subject the
sol ubl e CTLA4 fusion nolecule in an amount of 10 ngl kg wei ght of 't he
subject. Claim?20. The use of claiml1, 2, 13 or |5 for admnistering to a
subj ect the SO|@M@I@WB‘ab@iMﬂa%éS%QU| e in an amount of 0.5 to 10 nyl kg
wei ght of the subject. Caim?2l. e use of claiml, 2, 13 or 15 for
admnistering to a subject the soluble CTLA4 fusion nolecule in an anount

of 0.1 to 20 nud k@Rt ardl sdrdefing WelaREF wal c@\rérbp%g -to iAéntiS Sttt 1T A4gp! €

CTLA4 nut ant rml u%e co i.sing the sequence shown in Figure 19 beginhning
wi th et hi oni ndPReUsS & Pk Siaseicaten of KissiciApm & o raiess ifromoRDBY anger @A% ng

Wi th aspartic asileules 1@@1&1:%&&%@&2&&(113&% #s NebodimBAGMHRY witel MR louftt
position 27 or W|t “i{é‘lﬁ 3% {)? ﬂ‘l 24 Decenber 2004 ending with
Asp at 150) in "t A% HERTH A 57 “edf“’ ﬁa@%ﬁtzl @lap keoyvas dhet € orandd endfemt i ng
a di sease sl e¥d3 kagims afitheicRateRulsH MERMET CTUAR (hs dE@MBSPIANEL Pa0ts U S.
acute | ynphobl asti e | eukem a,

rejection, psor h , el |

testicul ar anglplgt%léﬁg PP 91% E’éﬁ’yﬁpfﬁgﬁgﬂ%&%é‘h?@ﬁmﬂ?ﬁﬁﬁo@ﬁq Apglicalign; Yesial | ypus
eryt hemat osus, Nedatbéri G021 4065; hinyli}OPdij:H,iPS.l oD Bl JENpYMETY 2004 € BI20461 098, €A CIsi Sease,
per ni ci ous a”e'ﬁk?m aut Qi mMmune e%tﬂl %ast ritis, %§I son' s di sease,

i nsul i n dependéen é’tc%lgpa}’?ﬁelsl (QQ;]B desions pagh exten ShiCiaviid amipa aeleni a
graves) penphi gmreaxﬁ:raodl/m éow&m&m ef ﬂ&y@pﬂ'ﬁ]ﬂmiﬂ C Thgbtshal wirk %h%saﬁlﬁﬁéegmﬂt te
uveitis, ti ttmune henol ytic. ane [ pat hi c

t hr onbocyt ogen%&&;rg# ?rt‘g%n%gﬁ%ﬁf, PE‘F\‘B%PE"C Bh t?oE’m“é’% 0 PPS,

ul ceratis coli ﬂ$%2045120@)md3m5aymdiebmdmﬂidgauﬁm arﬂncdacscﬁa-sxeue sideshamt Qlodld

arthritis, poI I m xed connective tissue disease,
i nfl ammatory r éergér%rgétn S?ﬁosé@ég@%gﬂ% F e ﬂ%ﬁs@}ﬁ gy &é:hf"?‘ﬁlﬁgya?t certain’
rheumat i sm cob¢sitipon belivean €833 an&rtamml pﬁlsy,aaiﬁyh:reslﬂueswhlpﬁﬁxr spafals in close

arthropathica, 1% [ 99%4 umatoi d. arthritis,
panarteriitis no [g%stgg?%%% upuésﬁet?y ger?akﬁdsﬁglgueﬁrl%ﬁ?né’ggﬁe\&@a%ﬁtﬁ’@m' c
scl cr oder n&? p@ﬁea?mmnh@n s Inrmeroseapul aris, arthritis uratica,
chondrocal ci nosi s, dermatoenyositis, nuscular rheumatism nyositis and

nmyogel osis Cl aim 23 The use of a soI ubl e CTLA4 nmut ant nol ecul e
LI 04F. P. 29YI g E®ayittiesiznend: sseees ecjulln CTLAH onutant mokkgjes withl Sltdbaiaffimtiexgforvat h

met hi oni ne at | ani at, positio nd,.ending with
lysine as posi ??gﬁotléfgﬂ? (f é]_%bsg iﬁ)ﬁéggﬁvevglgte % & ¥ ﬁ%ﬁ?jtecgt q.BB&‘Re’flg’r‘?nTﬁ? or
with Aln at po@it&tlkd)rﬁrﬂ@emmemjhb@rwatdmth aita3&3i)ﬁcl adéhef amsutfaalfuire of a
phar maceut pgal I treati ase el.ect, rom aut oj mmune
di seases, Igjgaf togﬁhgér%s%gﬁ“ a%&é@%ﬁ |rﬁenén§tqgec§ by %gﬁgﬂe Lisp i g"é‘f’w;y PUABHOHR, T
cel | acute |ynptsgirestivity to &k &ht B;acmesassaynsysam @hgiacisiscatawdy, 0&.) usey Fphom,
beni gn | ynphocytic angiitis, |lupus erythematosus, Hashinoto's thyroiditis,
pri mary nyYedema, G aves' di sease, perni gji.ous aneni a, autoi mmi e atrophic
gastritis, Addison's disease, insulin depéndent diabetes nellitis, good
pasture's syndrone, nyastheni a graves, penphigus, Crohn's disease,

synpat heti ¢ opht hal m a, autoi mune uveitis, nultiple sclerosis, autoimune
henol yti c anemi a, idiopathic thronbocytopenia, pri mary biliary cirrhosis,
chronic action hepatitis, ulcerates colitis, Sjogren's syndrome) rheumatic
di sease, rheumat 0| d art hri t| s, poI ynmyosi ti S, scl er oder ma, m xed connectl ve

e T L o . .




Claim 24. The use of a soluble CILA4 nmutant nol ecul e conprising the
sequence shown in Figure 19 beginning with nmethionine at position +1 or
with alanine at position -1 and ending with aspartic acid at position +l 24
(SEQID NGO 9 beginning with Met at position 27 or with Ala at position 26
attd 73 24 Decenber 2004 ending with Asp at 150) in the manufacture of a

phar maceuti cal conposition for treating graft transplantation rej kon.
Claim 25. The use of a soluble CTLA4 fusion nol ecul e L%Z%@Vf)s{ﬁg%ng t he
sequence shown in Figure 19 beginning with nethiotune at position +1 or
with alanine at position 1 and ending with Iysine as position +357 (SEQ )D

NGO 9 beginning with Met at position 27 or with Ala at position 26 and
ending with Lys at 383) in the manufacture of a pharnmaceutical conposition

for treating gr t | an i rejectiagn. Claim26.. The use of cl'aim
22, 23, 24 or 25, ec#&%g?n‘%f"téa?‘é? ?%g ‘osysg""%%ﬁf 8?8?“%‘“%%%"%‘?0&5@?@)@% i on
mol ecul e in an eeEP30d oD B84y iy demtriagrhdateif setsor clsipl bfhizh tis loatetih leQictaBloght  of
the subject) 10ppglkgonel f {he.subj.ect 5. to 10. mg/ kg wei ght of a
subject or 0.1 to 20 r?}glgélg J&ISQ{A&IE%S%PQ%&;&S% jt‘é‘“’c‘%ﬂméffa"."ma?% ll?%%“f%gg‘@fa“gl al m
16 wherei n st r Jbt gpeunt efgemgpleniestarepiotcimdhat Gimls varR:, asaed baed oh e dhinigetin
agenat and & segQLRIARAMEN whi relh. ' t is LA4l g encoded by
a nucl eic acid ol ecul e d\gg?ﬂ‘ﬁgﬁ%ﬂsa%&%@d %@%glg,ggan C%T%rﬂ(@e Ogglleosﬁﬁsoégent

i s selected frchirathgchange @@é?@ta'rmgsso‘rﬁn brontdsared bethe elestormpstst.aer oi dal
anti-inflammatory drugs, prednsone, azathioprine, TNFa Mckers or

ant agoni sts, ngthotrexate, infliximab, hydroxychl oroquine, -
sul phasal azopr yiPR@ticaljy| spgieite gnutent andeatidp sequenrak mereagenssted wikpsphauied and

| ef | unom de, i n (¢.he wiR ik € i PR i C A eating
r heumat oi d %rt ( E egi rﬁégén%rdﬁlzg use g?gcgy’tgb?%teﬁ@ﬁﬁ“f@gi %’gﬁﬂ% 5écul e
e

ritis,
L104EA29YI ng&fiaawna DRR. D6 dd e Adesiig Bloe 68398 RTIAMPIEGA. Mumgedie
manuf act ure of ofiggalestRie PER SiitherS QER ASdidreR %rfr%#doy@g%%g%ies%[sg%if}c codon

transpl antati on raﬁ' ection, aim 30. The use _ ust on
mol ecul e conpr i%i é]‘“&ﬁ 2y b3sg aepasitiony | aehdiohthe fcodonClput mnlyrgsagine brethymine eh

binds a D7 ant ipgefioreX QLSS ah ndel hé/ﬁ'N@@T)HIE% ﬁlann\é{‘:'?rs dcitict ddfon encod

extracel lul ar domain of the CTLA4 nol ecu] € _cor}prl ses the am no acids Shown
in Figure 23 b8BPRIMCAGIRPYIA bhrEanremabimated to sersifer esph oftheR0 spinhacdsari thet at
posi tion - II5andegeid KNG/ MulutgdsdBR idlds BChdtenBhl d3ASHsdnOlink2éhck o P amgﬁo“
begi nning with I\/gt P?l{: poq%:&tlon 27 ar with Ala at position 26 and endi ng
with Asp at 1585°T n" thEErRFarding ampstions Bhelpsrercetimit & the SRSl lowp ohHr
admi ni steri ng CTLA4BUMERRP )N Gee ligthled vthLEAKI/ bl and dulfrfdaRs 20R4y cut
CTLAA4Ig (as included in Figure 24) nLN expression vector. This method was used to
generate the single-sitt CTLA4 mutant molecule L104Elg (as included in Figure 18). .
20 .
For mutagenesis in proximity to the CDR-1-like loop of CTLA4lg, a silent Nhel
restriction site was first introduced 5’ to this loop, by PCR primer-directed mutagenesis.
PCR products were digested with Nhel/Xbal and subcloned into similarly cut CTLAA4Ig
or L104Elg expression vectors. This method was used to generate the double-site
25 CTLA4 mutant molecule L104EA29YIg (as included in Figure 19). In particular, the
nucleic acid molecule encoding the single-site CTLA4 mutant molecule, L104Elg, was

used as a template to generate the double-site CTLA4 mutant molecule, LIC4EA29Y]g.

The double-site mutant nucleotide sequences encoding CTLA4 mutant molecules, such
30 as L104EA29YIg (deposited on June 19, 2000 with the American Type Culture
Collection (ATCC), 10801 University Blvd., Manassas, VA 20110-2209 and accorded
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fusion nolecule in an anobunt of 10 ngl kg wei ght of the subject, 0.5 to 10
ngl k~ wei ght of the subject, or 0. t to 20 ng/ kg weight of rlie subject,

for mating rheumatoid arthritis. Caim31l. The use of CTLA4lg encoded by a
nucl eic acid nol ecul e desi gnated ATCC No. 68629 in the manufacture of a
phar maceutical conposition for admnistering to a subject the soluble CTLA4
fustou nol ecule in an anobunt of 10 ngyl kg wei ght of the subject, 0.5 to 10
my/ kg wei ght of the subject, or 0.1 to 20 my/ kg wei ght 24 Deeembangded | for
treating rheumatoid arthritis. Caim32. The use of claim1, 13, 19, 20, 21
or 28 wherein the second agent is nethotrexate. Claim 33. The use of a

sol ubl e CTLA4 fusion nol ecul e and a second agent, wherein a) the sol uble
CTLA4 fusion nolecule is CTLA4l g beginning with methionine at position +1

or with atanine jiton -1 a ing with |ysine as position +3 57 as
shown in Figur eA"thC %%%(3; 1!;% “M%Tgpﬂ%'gm‘% %&rev@?ﬁa%fitbya’iﬁpﬁggg theoPuBgenssis wj t h
Al a at posi'ti onpro@durndiessmitied gbonk tusing Vs 0481z 38 3) temphied  Dis hthodes@NEEe@gent i S
nmet hot rexat e, i > 0f har utical conposition for,

adni ni stering t%ngrﬁgdgliﬁ%ﬁﬁtﬁh%ﬁ%% uﬁ‘?‘é‘%&f‘ﬂﬁ%ﬁ GST OO ISECue s SsodiR®unt

of 10 ny/ kg weigHtAtomoiehdes UHEARSYIgr (as irsbklechin theessqmhei dhoan till Figues 19)C ai m
34. The use 9f gloakipol; s 9, 30.. 31 0Of in the
sol ubl e CTLA4 f.usion %’(I)% é%ulp‘geiﬁ?eg%lgntﬁgeeqa‘g‘?cﬁtsﬁg%rllnoa'sgluv %ﬁ’ gg‘iﬁw,&%,(&%g and
57. 75 24 DedBfisf ip (B sseararsiomn [ih SEuNG 131400 L 1C4RVEI9WIRGeint ludGal if, the

Suzette Hagert yseqdl dndveAGh. FiRgRERsy J C -Cl aude Bristol -MWers
Squi bb Conpany <150> NETHODS F%Q T%@Aﬂ ﬁ?@&uﬂ@ﬁ% DT“%EA@E%“’E‘J‘Q ‘iﬁé"“l/\&/gg
SOLUBLE CTLA9 NePERAIN S23K8s:-L 199BARPISESNtmed LOBRAILY 82580g wRETIIREIh AP 04
cl41> 2001-07-02 c150> 60/ 215,913 <151> 2000-07-03 <160> 19 <170> Patentln
Ver. 2.1 <21 O>1i} <%11> 65 <212>DNA <213> Artificial Sequence <220> <223>
Descri pti on'’of TAF 69l FabASEglreHeevaTemoested Sioth thomEirotidst saquencaVand wedvar d

primer c400> 1 ted ha@ICdattaf Sidids A6RRbedGf Enipics dmPcat ggcga geat ggcaat
gcacgt ggcc 60 cagcc 65 - © o /P - _

As those skilled-in-the-art will appreciate, replication of nucleic acid sequences,
especially by PCR amplification, easily introduces base changes into DNA strands.
15 However, nucleotide changes do not necessarily translate into amino acid changes as .
some codons redundantly encode the same amino acid. Any changes of nucleotide from
the original or wildtype sequence, silent (}'.f:. causing no change in the translated amino
acid) or otherwise, while not explicitly described herein, are encom}ﬁassed within the
scope of the invention. . 7
20 )
EXAMPLE 2

The following example provides a description of the screening methods used to identify
the single- and double-site mutant CTLA polypeptides, expressed from the constructs

25  described in Example 1, that exhibited a higher binding avidity for B7 molecules,
compared to non-mutated CTLA4Ig molecules.

Current in vitro and in vivo studies indicate that CTLAA4Ig by itself is unable to
completely block the priming of antigen specific activated T cells. Jn vitro studies with
30 CTLA4Ig aﬁd either monoclonal antibody specific for CD80 or CD86 measuring
inhibition of T cell proliferation indicate that anti-CD80 monoclonal antibody did not
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<210> 2 <211> 33 c212> DNA <213> Artificial Sequence <220> <223>
Descriptionof Artificial Sequence: CTLA9 fused to Oncostatin M reverse

prinmer <400> 2 tttgggctcc tgatcagaat ctgggcacgg ttg 33 <210> 3 <211> 72
c212> DNA <213> Artificial Sequence <220> w 24 Decenber 2004 c223>
Description of Artificial Sequence: CTLAA with Oncostatin M and Hind I

<400> 3 ctagccactg aagcttcaccaat gggtgta ctgctcacac agaggacgct @@%ctg 60
gtccttgcac tc , 72 <210> 4 <211> 91 <212J DNA c213> Art D@F%ﬂ‘ é

<220> c223> Description of Artificial Sequence: Oncostatin M CTLA4

(OMCTLA9) Forward Prinmer <400> 4 gaggtgataa agcttcacca atgggtgtac
tgctcacaca g 91 <210> 5 <211> 92 <212> DNA <213> Artificial Sequence

augment CTLA4Ig inhibition. However, anti-CD86 monoclonal antibody did augment
the inhibition, indicating that CTLA4lg was not as effective at blocking CD86 -
interactions. These data support earlier findings by Linsley et al. (Immunity, (1994),
1:793-801) showing = inhibition of CD80-mediated éellular responses required

_ approximately 100 fold lower CTLA4Ig concentrations than for CD86-mediated -

‘responses. Based on these findings, it was surmised that soluble CTLA4 mutant
molecules having a higher avidity for CD86 than wild type CTLA4 should be beﬁér able
to block the priming of antigen specific activated cells than CTLA4Ig.

To this end, the soluble CTLA4 mutant molecules described in Example 1 above were
screened using a novel screening proceduré to identify several mutations in the
extracellular domain of CTLA4 that improve binding avidity for CD80 and CD86. This
screening strategy provided an effective method to directly ide'ﬁtify mutants with
apparently slower "off" rates without the need for protein purification or guantitation
since "off" rate deterfination is concentration independent (O'Shannessy et al., (1993)
Anal. Biochem., 212:457-468). ‘

COS cells were transfected with individual miniprep purified plasmid DNA and
propagated for séveral days. Three day conditioned: culture media was applied to
BlAcore biosensor chips (Pharmacia Biotech AB, Uppsala, Sweden) coated with soluble
CD80Ig or CD86Ig. The specific binding and dissociation of rnutant proteins was
measured by surface plasmon resbnance (O’Shannessy, D. J., et al., 1997 Ana.I. Biochem.
212:457-468). All experiments were run on BIAcore™ or BIAcore™ 2000 biosensors at .
25°C. Ligands were immobilized on research grade NCMS5 sensor chips (Pharmacia)
using standard N-ethyl-N'-(dimethylaminopropyl) carbodiimidN-hydroxysuccinimide
coupling (Johnsson, B., et al. (1991) Anal. Biochem, 198: 268-277; Khilko, S.N., et
al.(1993) J. Biol. Chem 268:5425-15434). '

48




<220> <223> Description of Artificial
(OMCTLA9) Reverse Primer

t gct cacaca
gcat ggcaat
gcetttgtgtg
ggcaggctga
t gaccttcct
ct at ccaagg
acccaccgcc
aaccgt gccc
cgtccccagc
aggacaccct

gaggacgctg
gcacgt ggcc
t gagt at gca
cagccaggt g
agatgattcc
act gagggcc
at act acgag

agat} ct gat caggagccca

ct cagt ct gg
cagcctgctg
t ct ccaggca
act gaagt ct
at ct gcacgg
at ggacacgg
ggcat aggca

accﬁﬁﬁﬁgﬂ%ﬁﬁgggggggat

catgatctcc

cggacccctg

tccttgcact
t ggt act ggc
aagccact ga
gt gcggcaac
gcacct ccag
gact ct acat
acggaaccca

aatcttctga

cgtcagtctt
aggt cacatg

Sequence:

Oncostatin M CTLA9
<400> 5 gtggtgtatt ggtctagatc aatcagaatc

t gggcacggt tc 92 c210> 6 c211> 1152 <212J DNA <213> Artificial
<220> <223> Description of Artificial

cctgtttcca 60 agcatggcga

2a3e SR04

cagcagccga
ggt ccgggt g
ctacatgatg
t ggaaat caa
ct gcaaggtg
gatttatgta
caaaact cac
cctcttcccc

cgtggtggtg

240
300
36D
420
480
540
600

gggaat gagt
gt gaacct ca
gagct cat gt
att gat ccag
acat ccccac
ccaaaaccca
gacgt gagcc -

Sequence
Sequence: L104El g <400J 6 atgggtgtac

acgaagaccc
agacaaagcc

tga a ttcaact ggt acgtggacgg cgtggaggtg 660 cataatgcca
gc 938253338 BIOXG R ¢4 YEH tigua e g’é%%@‘% B y ropfegted ith aungapt
tcctgcacca ggadiUeey @atgdaRaE GoRLhias Iaeidl LHABEIhEhE T T AAIARLEIRNNGELC3
tcccagcccc tgﬁgﬁﬁga accat ctcca aagccaaagg gcagccccga 840~ 24 Decenber

2004 gaaccacag fcaccct gcccccat cc cgggat gagc tgaccaagaa ccaggtcagc 900
ctgacctgcc tggtcaaagg cttctatccc agcgacatcg ccgtggagtg ggagagcaat 960

gggcagccgg agaacaact a cgacq cctceccegt gc tggact ccga ctccttc 1020
ttcctctaca gcag%E%gggﬁggggagﬁﬁaﬂm gbg?ﬁg%w%g@dgﬁbgﬁﬁgggFﬁiF@?@ﬁrE@B@
t gct ccgt ga t gcadtgdgyd witt GD8GIgar CD8AE dmadegeibad 8AGR&GCH k! 06 Y gBiel. Chid0

83 <212> PRT r213> Artificjal
55905, <223>" DedlPEUELOR B R CHPFL A< St T cEnigoni imsSlopes Ben el Ve

Leu Leu Thrl0Q rbsngd Terwildtypt €TLS4Ig. [The Didds doeresphding tobselkOted Mmeliie Yak@les Phe

Pro Ser Met Al e | a. Met_ Hi.s Val Gln Pro 20 25 Al a Val Val
Leu Al a Ser Se?ve% Egeq%%/etﬁ i o é_@?‘ gﬁ%arga% “’G]ﬁg??c%ﬁ Cg% ‘T‘i}f tragsignice

Pro Ay Lys Al &afffactiGl, UrodalwhivhgCTaA41g mutdré lprdtein whs prépared Folfivifg Profdird AAS P
Ser An Val Th . . Ala Thr Tyr Met Met 65 70 75 80 Ay Asn Glu
Leu Thr Phe Le “‘%%“" 5“@@%‘“’?@&@5 Thr Gy Thr Ser 85 90 95 Ser @y Asn
Adn Val Asn Leu Thr Ile A@n Ay Leu Arg Ala Met Asp 100 105 110 Thr Ay Leu
Tyr I'le CyssLygiNak Ty Pro. Pro . Pro Tyr 115 .120 125 Tyr. Gu Gy
Ile Ay Asn Gly Thre g%a#s{sféé!’n%é"s\%? eﬁﬁlgbli&sngb rdl 3@%{31 yT%@'eT@frflgF%e s Pro
Asp Ser Asp G Hes@ifpdpp & GipsneSetral. 3896 AsRiol fgenTh7 12656296771 50d 166,51 Bdredthr  Ser
Pro Pro Ser PrapMaudd Serfd Wokesb/dzRW 4 aXxd(gO)Qli?ﬁgS #hlch Y& herein incorporated by

reference.

20  BlAcore Data Analysis

Senosorgram baselines were normalized to zero response units (RU) prior to analysis.
Samples were run over mock-derivatized flow cells to determine background RU values
due to bulk refractive index differences between solutions. Equilibrium dissociation
25  constants (Kg) were calculated from plots of Req versus C, where Reg is the steady-state
response minus the response on a mock-derivatized chip, and C is the molar
concentration of analyte. Binding curves were analyzed using commercial nonlinear
curve-fitting software (Prism, GraphPAD Software),

30  Experimental data were first fit to a model for a single ligand binding to a single receptbr

(1-site model, i.e., a simple langmuir system, A+B«++AB), and equilibrium association
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165 170 175 Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
180 185 190 Pro Glu Val Thr Cys Val Val Val Asp Val Ser Hs Qu Asp Pro Glu
195 200 205 Val Lys Phe Asn Trp Tyr Val Asp Ay Val GQu Val H's Asn Ala Lys
24 Decenber 2004 210 21S GO Thr Lys Pro Arg Au GQu Gln Tyr Asn Ser Thr

Tyr Arg Val Val Ser 225 230 235 290 Val Leu, Thr Val Leu Hs Gn Asp Trp Leu
Asn Ay Lys Au Tyr Lys 295 ~ 250 255 Cys Lys Val Ser Asn. Lys a Pro
Ala Prolle Gu Lys Thr Ile 260 265 270 Ser Lys Al a Ly34&?g@ﬁ\érp?@ﬂ;«rg Glu
Pro dn Val Tyr Thr Leu Pro 275 280 285 Pro Ser Arg Asp G u Leu Thr Lys Asn
G@n Val Ser Leu Thr Cys Leu 290 295 300 Val Lys Gy Phe Tyr Pro Ser Asp lle
Ala Val Qu Trp Glu Ser Asn 305 310 315 320 Ay G n Pro Qu Asn Asn Tyr Lys
Thr Thr Pro Pro Val Leu Asp Ser 325 330 335 Asp Ay Ser Phe Phe Leu Tyr Ser

Lys Leu Thr ValsAahk 128/, 90 395 350 T n An Gy Asn Val Phe Ser
Cys Ser Val Met Hi ss-éktaj [?43&’%@3’%‘““36%“’@%@ I-#‘E“%?l cppadion =R CetQlys Ser
Leu Ser Leu SePulbppiyentiyy ditggveB70t ®7tbe S8PlesPibdsitd modbllsr lighed bindihg Ti.&MNG 2<213>
Artificial Seop 520> >. riptjion . of Artificial _ T
Sequence: L109EA23Y| <%‘g0t>w%agﬂlélgg g‘t‘%é“ eﬁ%’?ﬁ%c@ﬂ & ShFatydesgriked chy thet gg
tccttgcact cct@“ﬁ?@%‘%l%ﬁ@d@m@ﬁ%@@aaﬁ gcacgt ggcc cagcctgcetg
t ggt act ggc £agcagccga 120 ggcatcgcta getttgtgtg tgagtatgeca tctccaggca
aat at act ga ggt.ccgggtg 18D acagtgcttc ggcaggctga cagccaggtg act gaagtct
gt gcggcaac cta 52901y pf desg it models sktecanlyaghtigally 69 cainfirB6ReE
gcacctccag t ggapaimadal 399 .41 GARGGH e ccat ggacacgg
gact ct acat ctgﬁgag& tg 360 gagctcat g?y%gg%gggggs'%?sa‘%ﬁg%gﬁg@@%EP@F@QE%I
acggaaccca gatYf ‘%F’a‘”@@méﬁntﬁjébftb@gﬁbamb@ﬁ e two-aitpambdd din kignifgHag Gega
aatcttctga cagge@txac 4B0O acatccccac cgtccccagc acctgaactc ctggggggat
cgtcagtctt,cctctteccece 54D ccaaaaccca aggacaccct catgatctcc cggaccectg
aggt cacat g cgt ggt ggt g 60D gacgt gagcc acgaagaccct gaggt caag ttcaact ggt
acgt ggacgg cgtigsedgios £A0SARALME GRIALAGRAAYES,, aggag, cagtaca

o s dettonid e P iR ol

gcacgtaccg tg tcagc 720 gtcctcaccg ctgcacca ggac
agt acaagt g cag%gfvﬁec@h%@mghcé‘ﬁ%@%n e conptrotsckos atery ejadaeda c B cC Wa g

aagccaaagg gc asgnatiipdatBrdnddast ; t ¢c. cqggat C
t gaccaagaa ccagg}ggﬂ%gc 900_@ 24§§}De5%£el%%)ir 28%%%%%@%8@?@%9@% %@8‘@‘8%
g

cttctatccec agé PIEEGRY &gt Wlusg gy edanlatgdoncodine Ay tegquatipa Reegt
caagaccacdccesEtHt)gehdrg BaGlaGe@Ene G0E %ﬁg,; tige 10RO i hEGLEHACA Igg%g%g ég sgc
ca c

cgt ggacaag ag t agca aa cgtcttctca 1080 tgctccgtga t
t ct gcacaac cagﬁg%%‘%%gheagﬂﬁggﬁg gyecten; @ad ke dR/drikeoClhagiigreaat a ccdiia@or<210> 9

c211> 383 c21gfaraRTe, calculated in terms of monomeric binding sites. For two-site interactions kg,

values were calculated according to the equation Ri=Reqi( 1-exp"‘"("‘,})+Req2(1_expk52(H 2.

For each model, the values of Kon were determined from the calculated slope (to about
20 70% maximal association) of plots of k, versus C.

Dissociation data were analyzed according to one site (AB=A+B) or two site
* (AiBj=Ai+Bj) models, and rate constants (kosr) were calculated from best fit curves. The
binding site model was used except when the residuals were greater than machine
background (2-10RU, according to machine), in which case the two-binding site mode‘l

was employed. Half-times of receptor occupancy were calculated using the relationship
11270.693 /K.




<213> Artificial Sequence <220> <223> Description of Artificial

Sequence: L109F. A29YI g <900> 9 Met Ay Val Leu Leu Thr G n Arg Thr Leu Leu
Ser Leu Val Leu Ala 1 5 10 15 Leu Leu Phe Pro Ser Met Ala Ser Met Al a Met
Hs Val Ala Gn Pro 20 25 30 Ala Val Val Leu Ala Ser Ser Arg Gy Ille Ala
Ser Phe Val Cys GLu 35 90 95 Tyr Ala Ser Pro Ay Lys Tyr Thr Gu Val Arg
Val Thr Val Leu Arg 50 SS 60 A n Ala Asp Ser Gln Val Thr G u Val s Ala
Ala Thr Tyr Met Met 65 70 75 80 Gy Asn G u Leu Thr Phe4iRerembendiPdser || e
Cys Thr- Gly Thr Ser 85 90 95 Ser Gy Asn A n Val Asn Leu Thr Ile dn Qy
Leu Arg Ala Met Asp 100 105 110 Thr Ay Leu Tyr Ile Cys Lys Val Qu Leu Met
Tyr Pro Pro Pro Tyr 115 120 125 Tyr Qu Ay Ile Ay Asn Ay Thr An lle
Tyr.Val Ile Asp Pro Qu 130 135 190 Pro Cys ProAsp Ser Asp G n Qu Pro Lys
Ser Ser Asp Lysp ‘QI’C ims‘3 195 150 155 160 Thr Ser Pro Pro Ser Pro Ala Pro Gu
Leu Leu Ay 4 al 165 170 175 Phe Leu Phe Pro Pro Lys Pro Lys Asp
Thr Leu Met Ile Ser Arg Thr -180 185 190 Pro GQu Val Thr Cys Vval vVal Val Asp

xa: éer \I—/Ii Is S Mg BAb [300.41@5t-2D80)2 G5 yabhdsg& MGBMO%E;I&%%W(E){@IJ%AS pAG y
a u Val Hi r Lys Pro Arg

Glu Gu @n Ty?C me@ %[?2%&"9”%’1 7 [%fgqm?/ gﬁ%gﬁbﬁ%éh%!?g%@a‘?/&e%eu Thr
Vai Leu Hi s 3 rCalifymigy Ec)taummxmaﬁlgg, CP80-ghsitiveyand/oy SD2R posAbe CHtbcdllisweke/s Val

Cys Gy Gn prochrgd i B e ABeR s Sl mpbodte iBieL g 8T ar g
Asp Glu Leu Thrcoﬁt?@mAslﬁmM EW&I cHP c:lé.u(lmx Y vieeufiROBc@dakd 360 Mabs biys Ay

Phe Tyr Pro Ser o 10 315 3 y .GLn
Pro Gu Asn As ﬁlﬂ@ﬁ?O%l&b%]lé%@lO}éﬁlrotgny 1 b&’f@é OIﬁaé.l nﬁsﬁg S%% g(événe:gsgﬁmé SES ay
Ser Phe Phe Leahepywass@r andyiscupeted With atescaimpisttiriocyaeate-Loning8e0 s34 anBhdudr p A n

He Ty Thr Ly ger PUREEbn BB oD YAt ShnlRindc Rt 1"

<211> 1152 <212:5UPKpee given a final wash and analyzed on a FACScan (Becton Dickinson).

SDS-PAGE and Size Exclusion Chromatograph

15 SDS-PAGE was performed on Tris/glycine 4-20% acrylamide gels (Novex, San Diego,
CA). Analytical gels were stained with Coomassie Biue, and images of wet gels were
obtained by digital scanning. CTLA4lg (25 rg) and L104EA29YIg (25 pg) were
analyzed by size exclusion chromatography using a TSK-GEL G300 SWs. column (7.8x
300mm, Tosohaas, Montgomeryville, PA) equilibrated in phosphate buffered saline

20 cohtaining 0.02% NAN; at a flow rate of 1.0 ml/min.

CTLA4X 305 and L104EA29YXcy0s.

Single chain CTLA4Xc 1205 was prepared as previously described (Linsley et al., (1995) 1.
25  Biol. Chem., 270:15417-15424). Briefly, an oncostatin M CTLA4 (OMCTLA4)
expression plasmid was used as a template, the forward primer,
GAGGTGATAAAGCTTCACCAATGGGTGTACTGCTCACACAG was chosen to
matc_h _sequences in the vector; and the reverse primer,
GTGGTGTATTGGTCTAGATCAATCAGAATCTGGGCACGGTTC corresponded to
30 the last seven amino acids (i.e. amino acids 118-124) in the extracellular domain of

CTLA4, and contained a restriction enzyme site, and a stop codon (TGA). The reverse
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<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
L109EA29L1 g <900> 10 atgggtgtac tgctcaeaca gaggacgctg ctcagtctgg agcat ggcga
gcat ggcaat gcacgtggcc cagcctgctg ggcatcgcta getttgtgtg tgagtatgca
tctccaggca acagtgcttc ggcaggctga cagccaggtg actgaagtct gggaat gagt
tgaccttcct agatgattcc atctgcacgg gtgaacctca ctatccaagg actgagggcc

at ggacacgg gagctcatgt acccaccgcc atactacgag ggcataggca attgatccag

aaccgt gccc agattctgat caggagccca acatccccac cgt ccccage 24deeqriaberc2004

ct ggggggat ccaaaaccca aggacaccct catgatctcc cggacccctg gacgtgagcc
acgaagaccc tgaggtcaag ttcaactggt cataatgcca agacaaagcc gcgggaggag

cagt acaaca gtcctcaccg tcctgcacca ggactggctg aat ggcaagg aacaaagccc
tcccagcccc catcgagaaa accatctcca gaaccacagg tgtacaccct gcccccatcc

cgggat gagc ctgacctgcc tggtcaaagg cttctatccc agcgacatcg tccttgcact
cctgtttcca 60 P‘@f@?faséﬁ%“% f’c‘aﬁ@ﬁg@’&jﬁle jogrpadtingaitey 224 qruiatigegingpagtglar, the

gt gcggcaac ct ap@iaadd se%,ﬁglcg@@&t(ﬁ&%ﬁw%&ﬁ?%@%@%ez@@gh%ﬁ%v&t #5aag9t 9
360 acggaaccca gatttatgta 420 aat cttctga caaaactcac 480 cgtcagtctt:

cctcttccee SA0TeRGERdCHEANG of Gredofiayarenusisotids seaugae A8 JT G0 a8 CESACT,
gcacgtaccg t gt gobCRIAs p&Sord GkiBSPRAThOarCRMABHSIAS, HRGhuaRsfe 38Rt $RB0LGCCOa
840 tgaccaagaa ccaggtcagc 900 ccgt ggagtgnggagagcaat 96C . 24 Decenber 2004

gggcagcecgy agaSeeset PRI, SHIUERE c e e fodny deqgaysiegiget Sinifaly §zo

ttcctctaca gcaaglbide s€fit@eacacs, TWHAITEAJTCEAC ATAY IaGegat alet e CRveQ30
t gct ccgt ga tgeat C tc%:gcacaa cact acr}&gc .agaagagcct ctccctgtct 1140
ccgggt aaat ga & nigsy fguepges o5 fiecodons fonserine. pPelymergss-chaip reaction ppdugtsquence

<220> <223> Deweridigeitahwith Andtilipel ald deeisamnbesubblbfREARINS axprdior vdclorMet

Ay Val Leu Le . Arg. T eu Ley Ser "Val _leu Ala 1 5 10 15 Leu
Leu Phe Pro Se’ﬁ“h{/@(ns}%}'ﬁdﬁésgsqﬂg’ﬁ’ éjﬂ%h& “P—ﬁ%"“{ﬁb Xﬁgé 129QWESCPIAPIER| 5 /g
Val Leu Al & Sein abédentfabménngr. | Baeh ddnamise waseeifidbby ON8. sedudnady. 90 45 Tyr Ala

Ser Pro Ay Lys Leu Thr Gu Val Arg Val Thr Val Leu Arg 50 55 60 A n Ala
Asp Ser An Val Thr u Val Cys Ala Ala Thr Tyr Met Met 65 70 75 80 Ay Asn

G u Leu Thr PHéertifigatida pnd\Bipckmedical CRarfdraizdtivh oBHyehlAvidibaviuiis 90 95 Ser Gy
Asn A n Val Asn Leu 2hr Ile dn Ay Leu Arg Ala Met Asp 100 105 110 Thr Qy

Leu Tyr lle Cys Lys Val Glu Leu Met Tyr Pro Pro Pro Tyr 115 120 125 Tyr Qu
Ay lle Ay Ashweshyfolihamith racidd everbydhodéalfod hatagempsifaml 6k wesiififg 13B0IR@arder 0 Cys

Ser Pro pra soroiErg sk Bl PRHE R otf e eltfmetiesdor AR IR R% 75 - pne
Leu Phe Pro Prsopay sTHermedoysnafs¢ffetts of natagddetis bl eacleite afe gumblurizdBi Th8f 1190 Pr o
G T O G5BV Sl 4 T R 0005
apparently did not alter ligand binding. Mutagenesis of E31 and R33 and residues M97-
Y102 apparently resulted in reduced ligand binding. Mutagenesis of residues, S25, A29,
20 and T30, K93, L96, Y103, L104, and G105, resulted in proteins with slow "on" and/or
slow "off" rates. These results confirm previous findings that residues in the CDR-1
(S25-R33) region, and residues in or near M97-Y102 influence ligand binding (Peach et
al., (1994) J. Exp. Med., 180:2049-2058).

25 Mﬁtagenesis of sites §25, T30, K93, L96, Y103, and G105 resulted in the identification
of some mutant proteins that had slower "off" rates from CD86Ig. However, in these
instances, the slow "off” rate was compromised by a slow "on" rate that resulted in
mutant proteins with an overall avidity for CD86Ig that was apparently similar to that
seen with wild type CTLA4lg, In addition, mutagenesis of K93 resulted in significant

30  aggregation that may have been responsible for the kinetic changes observe&. |
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24 Dece ber 2004 Thr Lys Pro Arg Gu G u GLn Tyr Asn Ser Thr Tyr Arg Va

Val Ser 225 230 235 290 Val Leu Thr,Val Leu Hs G n Asp Trp Leu Asn Ay Lys
G u Tyr Lys 295 250 255 Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Qu
Lys Thr Ile 260 265 270 Ser Lys Ala Lys Gly A n Pro Arg Glu Pro G n Val Tyr
Thr Leu Pro 275 280 28S Pro Ser Arg Asp Qu Leu Thr Lys Asn @ n Val Ser Leu
Thr Cys Leu 290 295 300 Val Lys Ay Phe Tyr Pro Ser Asp Ile Ala Val Qu Trp
Glu Ser Asn 305 310 315 320 Gy GLn Pro G u Asn Asn TyE4LE}%CeTH beri04r 0 Pro
Val Leu Asp Ser 32S 330 335 Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
Asp Lys Ser Arg 340 395 3SO Trp Gln G n Gy Asn Val Phe Ser Cys Ser Val Mt
Hs AQu Ala Leu 355 360 365 His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
Pro Gly Lys 370 375 380 <210> 12 <21l > 1152 <212> DNA <213> Artificial
Sequence <220>_c223> Descriptjon of Arti Sequence: L109EA29TI g <900>
T2 At 0ot ot ac_ REERE-ERAEGHD BHEE U0t dy AT Bt oo ard EargrERES %
agca:ggc?a 90???gﬁmﬁé ﬁ&ﬁ@?ﬁ?@ﬁ@c?&?%ﬁbﬂﬁhﬂﬂtQﬂ%?@t?ﬁﬁb@aﬁpaﬁﬁ%g 180

ggcat cgc a-gc atgca tctccaggca agactactga ggtcc g

acagt gcttc. ﬂgﬁgPéﬁmgﬁg 5%ﬁﬂ@ﬂbﬂ?ﬁﬁﬁg¥%¥ 3~@éﬁﬁ@éd3ng§%

gggaat gagt tgac:crLMItgt Wi & borteSpontimg GDNPOGS tHese GliitdhGtdert G&@ éﬁb&%&hgg%

gt gaacctca c¢tatcc t gagggcc a act ct cat ctg

gagct cat gt cc%’ %g%%qgﬁﬁg?ﬁ, g@@%&i gﬂ%mmgﬁé% Ec%mﬁﬁ? éﬁg?%“@?ﬁ
att gat ccag aactgtigeDe tagphitic agd (L 104D pdid actaffea MWL MiglingC aaaact cac 980 -
acatccccac cgtccccagc acctgaactc ctggggggat cgtcagtctt cctcttcccc 590
ccaaaaccca aggacaccct catgatctcc cggacccctg aggtcacatg cgtggtggtg 600

gacgt gagcc acgdbitpgeresis tgathgh caeatediat eaaheitegg;tedam@ilggﬁ,agig tithg tugigAQ I4E a6 G2

cat aat gcca aga C ¢ t C t tcagc 720

Ot cetoaceq ool Radnneg RRAFaPRRa S AN LAREHAGHY - MCLEPRE o

aacaaagcccIOccuag&cmmﬂﬁa@dgﬂyﬁhalamnﬁﬂcmcmﬂmaagm&aaaggagﬂagQmﬂqg&mﬂgﬁ

gaaccacagg tgt c at£c. CRagaR Lcaggt ca

Ot gacet goe ¢ oo Rate &l v AR R aaRth RNy LRG0 SRAST DAL (ARThAT I 28

%ggc§gccggoggaQEEAGEaThaagaﬂwuﬁ?waehmmmgwgwunggmnﬁn@gﬁQEQQ¢WG@tmdmmﬁﬂo 24
cenber %ﬁﬁ a gea g gac. agcagqoga

cgtcttctca 108gJ?§% ccétdgﬁtgggtg g@%%cggggggg q&gcgﬁac%%gag%%'%gt

ctccct gt ct 119G-18€RARYTAa Appagently.18sle 1GF i@ nuRdnisweBMenifl@bwiRR Elang 29

Artificial (Sequance Staed L AQf, Artificial Sequence:
L109EA29TI g <900> 1§’E€}§Q é% Za%r’leqﬁeu Iﬁ’g’ U#T &n Arg Thr Leu Leu Ser Leu
Val Leu Ala 1 5 10 15 Leu Lev Phe Pro Ser Met Ala Ser Met Ala Met His Val

da? GQ/Q gg gng?cS A%iva! tho¥RhiaGhask SthdAbdte SEF apfes fioH @%uﬁﬁr% Ah84r565a Phe
L104EA29YIg was assessed by SDS-PAGE and size exclusion chromatography.
L104EA29YIg (~1 pg; lane 3) and L104Elg (~1 pg; lane 2) apparently had the same
20 electrophoretic zﬁobility as CTLAA4Ig (~1 pg; lane 1) under reducing (~50kDa; +3ME;
plus 2-mercaptoethanol) and non-reducing (~100kDa; -BME) conditions (FIG. 25A).
Size exclusion chromatography demonstrated that L104EA29YIg (FIG. 25C) apparently
had the same mobility as dimeric CTLA4lg (FIG. 25B). The major peaks represent

- protein dimer while the faster eluting minor peak in FIG. 25B represents higher

25  molecular weight aggregates.” Approximately 5.0% of CTLA4lg was present as higher
molecular weight aggregates but there was no evidence of aggregation of L104EA29Y]Ig
or L104Elg. Therefore, the stronger binding to CD86lg seen with L104Elg and

' L104EA29Y]Ig could not be attributed to aggregation induced by mutageneéis.

30
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Tyr Ala Ser Pro Gly Lys Thr Thr Glu Val Arg Val Thr Val Leu Arg 50 55 60 G n
Ala Asp Ser Adn Val Thr Au Val Cys Ala Ala Thr Tyr Met Met 65 70 75 80 Ay
Asn G u Leu Thr Phe Leu Asp Asp Ser Ile Cys Thr Gly Thr Ser BS 90 95 Ser

Ay Asn Adn Val Asn Leu Thr Ile Gdn Gy Leu Arg Ala Met Asp |loo las 11o Thr
Gy Leu Tyr Ile Cys Lys Val Qv Leu Met Tyr Pro Pro Pro Tyr 115 120 125 Tyr
Glu Ay Ile Ay Asn Ay Thr An Ile Tyr Val Ile Asp Pr u 130 1 90 Pro
Cys Pro Asp Ser Asp Gln G u Pro Lys Ser Ser Asp Lys Th%4%§cq'gger1%go4}55 | 60
Thr Ser Pro Pro Ser Pro Ala Pro Qu Leu Leu Ay Ay Ser Ser Val 165 170 175
Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr 180 185 190
Pro Au Val Thr Cys Val Val Val Asp Val Ser Hs Qu Asp Pro Qu 195 200 205
Val Lys Phe Asn Trp Tyr Val Asp Ay Val GQu Val-H s Asn Ala Lys 210 215 220
Thr Lys Pro Arg,_@:.u. 3.0 Tyl £ S?r.Thr Tyr Arg Val Val Ser 24 '

Decenber 2004 225 230 235 2atrve etr—ttir Val Leu His A n Asp Trp Leu Asn

Ay Lys Glu Tyr Lys 245 250 255 Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro

| 1e Glu Lys Thg Je. 260 265 .270 .Ser s . Ala Lys ‘dn Pro Ar u Pro Gln
Val Tyr Thr LerofiiBhRaling et ek s gerbiedet b HrbtgtCRAe o va
Ser Leu Thr Cykl04Elg, 260 LPOEAZOVI adingl spsfadd plaskiva réyonarice (SERSr Pepedulie adla Val

Pro Pro Val Leioaag e 53 apedgde Qi) oo o Borfbiedlietys Lou
Thr Val Asp Ly2plcgiated Xrogn Bit@in@48rvas Qerfrapd Gher GrangdChiycoAssmiritinins Ph2@eaMEYyS  Ser

Val Met H's GL i = | Hs T r rLeu
Ser Leu Ser Pr%wélbﬁz%_ﬁg %@% @%’g %@%@?&@8%%31 S ﬂ%‘ﬁ%ﬁ%@%@ §§’f3>
Artificial Seq‘@@!ﬁfc%d @zéfszAZ%Ig (B2t oM) pirand i 04EIg A6.06 tMY ioa CTLA4Ig (13.9 nM)
Sequence: . L109EAR o5 4002 .. Felelo] ' aca gg tg_ctcagtctgg
tccttgeact cct tt%ééé!:glg%% g‘?’%‘i’?gﬁ’i‘g‘g %%%?‘S“&f:’*%g?&g%acﬁg’t%%@ca‘?‘%&%‘?ffgﬁg‘%l

t ggt act ggc“?:ag&%@é%&i@-ﬁ govix e L404F8e (4.4 oMy ar EGt4elle) @S 1t oD dadjcpom

aat ggact ga ggtlﬁggg%&n%&qdacaghg@ﬁm a9t ga cagccaggt gact gaagt ct

gt gcggcaac ctacatgatg 290 dgggaat gagt tgaccttcct agatgattcc atctgcacgg
gcacct ccag tggaaat caa 300 gt gaacctca ctatccaagq act gagggcc at ggacacgg

gact ct acat ct qg@ag;g;ugh%ﬁg, Gt a
acggaaccca gatttat gta1 2032?19 5%?%%%8“3%2@8‘@%%@% gggﬁa#g?%%%g%g}a’g%c%

aat cttctga cadRddiPHRAANIe dindingcte (F80cwere stulagmsavere thador'trats JoyGHseiE

cgt cagt Ct t 1LCUTEBIE IF C HARVEC AGPALES FoL URAE AGRETIES FhASE EvagATaE 1

aqgt cacatg cgtggtggtg 600 gacgtgagcc acgaagaccc tgaggtcaag ttcaactgg

acgt ggacgg cgt'gti¥ 55‘@80 %@Agﬁ g{é‘?ﬁ%@ﬁ%&ﬂﬁg@mﬂ@g@g@b@wrdh@t stz
gcacgt accg t gtamBNaEsd :?;%Eb:&ﬁﬁ@l& 93618 GloWer e %@&amkggiﬁ&mhgmg

agt acaagt g caaggt ct.cc 780 aacaaagtcc tcccagcccc cat cgagaaa accatctcca
aagccaaaqg gcabEEedpls wivegahtMEAZYG L gd e g diirce dbaintvodedtign 2f Jhase
t gatccaag ?a CCapghtoag taidg%@ sighifiesly: Aot t"&gtrst@@%%%&%ése LRhGEE f%gt@%&g%ﬁ@
ccgt ggag g a gggcagecgq agaacaact a caagaccacg cctcccgt go
tggactccggzogggﬁ?%&f’ e‘f@%@”&'&c@%@ﬁ%@&d@éd’é&‘ﬁ@@%%é@é&&cmﬁdb gc
agcaggggaa cgtmtd. ctca 1080 -

g A3

To determine whether the increase in avidity of L104EA29YIg for Cﬁ86lg and CD80Ig
was due to the mutations affecting the way each monomer associated as a dimer, or
25  whether there were avidity enhancing structural changes introduced into each monomer,
single chain constructé of CTLA4 and L104EA29Y extracellular domains were prepared
following mutagenesis of cysteine 120 to serine as described supra, and by Linsley et al.,
(1995} J. Biol. Chem., 270:15417-15424 (84). The purified proteins éTLA4Xc|§os and
L104EA29Y X205 were shown to be monomeric lby gel permeation chromatography
30 (Linsley et al., (1995), supra), before their ligand binding properties were analyzed by
SPR. Results showed that binding affinity of both monomeric proteins for CD86lg was
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24 Decenber 2004 tgctccgtga tgcatgaggc tctgcacaac cactacacgc agaagagcct
ctccctgtct 1190 ccgggtaaat ga 1152 <210> 15 <211> 383 <212> PRT <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
L104EA29W g <400> 15 Met Gly Val Leu Leu Thr G n Arg Thr Leu Leu Ser Leu

Val
Ala
Val
Val

Leu
Adn
Cys
Leu
Met
Thr
Met
Pro
Asp
Lys
Gly
Ile
du
Hi s
Arg
Adn
Al a
Pro
Thr
Ser
Asn

Ala 1 5 10 15 Leu Leu Phe Pro Ser Met Ala Ser Met Ala Met Hi s Val
Pro 20 25 30 Ala Val Val Leu Ala Ser Ser Arg Ay Ile Ala Ser Phe
Gu 35 40 95 Tyr Ala Ser Pro Ay Lys Trp Thr eizé%wmbgr%@hhr
Arg 50 55 60 Gln Ala Asp Ser G n Val Thr Au Val Cys Ala Ala Thr
Met 65 70 75 80 Gly Asn Glu Leu Thr Phe Leu Asp Asp Ser Ile Cys Thr
Ser 85 90 95 Ser Gly Asn A n Val Asn Leu Thr Ile An Ay Leu Arg
Asp.. 100 105 110 Thr Ay Leu Tyr Ile Cys Lys Val Gu Leu Met Tyr

Pro Tyr 115 12 Tyr. G l.le. Gly, Asn.dy Thr dn lle Tyr Val
Pro G &plff@’ﬂmﬁ@ %@@Yc@e@ﬁm&% SPROfOrSHpir espectydiggers @akle Dy sThser  Ser
ghr gi suribé’lﬁs 1115@0\1%5;370 ub;iﬁheg lita ,E‘ﬁa\‘bliglri]ﬁg tgﬁt(alilﬁﬁfzatiﬂ'ncbfgmﬁﬂﬁs %sqmrﬁu IE'eu
2 it W MRl L o P, o e by
Asp Pro Glu 195 200 205 Vval Lys Phe Asn Trp Tyr Val Asp Gy Val Glu
Asn.:Al 215 220 Thr Lys Pr d.u .An Tyr Asn Ser ‘Thr
Val 5Va%.l %er 2%%8"'2? ° ‘gwfg@pprgﬁ'ﬂaffﬁggg?@elpg%ﬁ Imféﬁhaﬂ&%ﬁﬂﬂ"w@m Leu
Asp Tr e bethy CRSAIGing CYSHIE]L Thd jrerehses affifly 260 dd6 % Qpsodiygelyalfoer Asn
Leu Pr ro ble . Thr.lle 2 5 270 Ser Lys. Ala Lys Gly
Arg G glol%lgra% ((rj]f é}gs?’c%#l %_f%rrﬁ tl(_)gluhgﬁp gs' 2?@”%3’6 g?‘rlbgag‘iﬁmﬂfné bﬁgp Glu
Lys Ashl@EA29¥| wasanost BkelyTtire 1@\rsidlie enh2@n2@mc@OD chémpesliyn hali yeddhe Tyr
a0 Ly Bublidbed oo Goth HoBordil B AR 48P aldfliodd S 3A0nhY Bl 0

Tyr Lys Thr Thr
10~ dimerized.

Location and Structural Anal sis of Avidity Enhancing Mutations

The solution structure of the extracellular IgV-like domain of CTLA4 has recently been
15 determined by NMR spectroscopy (Metzler et al., (1997) Nature Struct, Biol., 4:527-
531). This allowed accurate location of leucine 104 and alanine 29 ‘in the three
dimensional fold (FIG. 26 left and right depictions). Leucine 104 is situated near the
highly conserved MYPPPY amino acid sequence. Alanine 29 is situated near the C-
terminal end of the CDR-1 (S25-R33) region, which is spatially adjacent to the MYPPPY
20 region. While there is significant interaction between residues at the base of these two
regions, there is apparently no direct interaction between 1104 and A29 although they
both comprise part of a contiguous hydrophobic core in the protein. The structural

consequences of the two avidity enhancing mutants were assessed by modeling. The
A29Y mutation can be easily accommodated in the cleft between the CDR-1 (825-R33)
25 region and the MYPPPY region, and may serve to stabilize the conformation of the
MYPPPY region. In wild type CTLA4, L104 forms extensive hydrophobic interactions
with L96 and V94 near the MYPPPY region. It is highly unlikely tha't the ghitamic acid
mutation adopts a conformation similar to that of 1.104 for two reasons. First, there is |
insufficient space to accommodate the longer glutamic acid side chain in the structure
30 without significant perturbation to the CDR-1 (S25-R33 region). Second, the energetic
costs of burying the negative charge of the ghitamic acid side chain in the hydrophobic
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325 330 335 Asp Gy Ser
345 350 Trp A n A@n Ay Asn Val
Leu 355 360 365 His Asn His Tyr Thr A n Lys Ser

390 -

Phe Phe Leu Tyr Ser

Lys Leu Thr Val
Phe Ser Cys Ser Val
Leu Ser Leu Ser

Asp Lys Ser Arg
Met Hs Gu Ala
Pro Gly Lys

370 375 380 c210> 16 <211> 636 <212> DNA <213> Honp Sapi ens c900> 16

at gggt gt ac
agcat ggcga
ggcat cgcca
acagtgcttc
gggaat gagt
gt gaacct ca
gagct cat gt
at t gat ccag
tcggggtt gt
aaaagaagcc
gaaaagcaat
<213> Honpo
Leu Val
Ser
Arg
Thr
du
Asp
Thr
Val
Thr
Leu
Ser
Ser
du

Ser

Leu
Phe
Pro
Cys

Cys Ala Ala Thr Tyr

G n QFA

e s P e
Tr P 1 1P 8npsitive, QH@ cafls| wee inci@Fed1Gh ﬂrﬁ&as’hﬁg)coieénuawhskﬁ’mﬁbﬁI he

EEE #@‘Ejﬁ&ﬁ@ Y1098, biHoEE vedlS Hiind Gempidiies bito e
u Ly®s

tgct cacaca
gcat ggcaat
gctttgtgtg
ggcaggct ga
t gaccttcct

ct cagt ctgg
cagcctgctg
t ct ccaggca
act gaagt ct
at ct gcacgg
ct at ccaagg act gagggcc at ggacacgg
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As shown in Figure 27, CD80-positive or CD86-positive CHO cells (1.5x10%) were

. incubated with the indicated concentrations of CTLA4Ig (closed squares), L104EA29Y1g
(circles), or L104Elg (triangles) for 2 hr. at 23°C, washed, and incubated with fluorescein
isothiocyanate-conjugated goat anti-human immunoglobulin antibody. Binding on a total
of 5,000 viable cells was analyzed (single determjnatioﬁ) on a FACScan, and mean
fluorescence intensity (MFI) was determined from criata histograms using PC-LYSYS.
Data were corrected for background fluorescence measured on cells incubated with
second step reagent only (MFI = 7). Control L6 mAb (80 pg/ml) gave MFI < 30. These
results are representative of four independent expenments

Binding of L104EA29YIg, L104Elg, and CTLAA4Ig to human CD80-transfected CHO
cells is approximately equivalent (FIG. 27A). L104EA29YIg and L104Elg bind more

strongly to CHO cells stably transféctet_i with human CD86 than does CTLA4Ig (FIG.
27B), ' -

56



<213> Artificial

tccttgcact
t ggt act ggc
aagccact ga
gt gcggcaac
gcacct ccaq
gact ct acat
acggaaccca
aatcttctga
acct gaactc
catgatctcc
t gaggt caag t
gcgggaggag
ggact ggct g

cat cgagaaa,

gcccccat cc
cttctatccc
caagaccacg
cgt ggacaag
t ct gcacaac

A e

Artificial
Leu Leu
Al a Met
Ile Ala S

cctgtttcca
cagcagccga
ggtccggoatg
ctacatgatg
t ggaaat caa
ct gcaaggtg
gatttatgta
caaaact cac

ct gggt ggat

Sequence <220> <223> Description of Artificial
Sequence: CTLA91 g <900> 18 atgggtgtac tgctcacaca gaggacgctg ctcagtctgg

60 agcat ggcga gcatggcaat gcacgtggcc cagcctgctg
gctttgtgtg tgagtatgca tctccaqgca

120
180
240
300
360
920

ggcat cgct a
acagtgcttc
gggaat gagt
gt gaacctca
gagct cat gt
att gat ccag

ggcaggct ga
t gaccttcct
ct at ccaagg
acccaccgcc
aaccgt gccc

cagccaggt g act gaagt ct
agat gatt cc at ct gcacqg
act qagg%‘@:@&ﬂe@'@}mfa?@g)é
atactacctg ggcat aggca
agattctgat caggagccca

980 24 Decenber 2004 acatccccac cgtccccagc
cgtcagtctt cctcttcccc 540 ccaaaaccca aggacaccct
acgaagaccc

cgg%cc%pt t cacatg cgtggtggtg 600 gacgt gagcc
aaé%gdg*ﬁgg%ggacgg cgtggaggt g 660 cat aatgcca agacaaagcc

cagtacaaca

e R DA RREa s R b

gcacgtaccg ggtggtcagc 720 gtcctcaccg tcctgcacca

780 aacaaagccc tcccagcccc
@4%&*&@@&%&@@8&@%& lection

cggffandergt at.dd2eaddam. MeddF6:¢545c16080 IetlgarChyposiieat @HaReE

§gcﬁﬁ&ﬁ&&9

cctcccg

O AR R TP 09 RRERR R o PRGN DR,

Ser L
Hs Val %ﬁéa{l G nH@%m%ﬁézdég'é%é‘ Kllﬁ%\f EW%;PTE%R%%
ert0 phBMg plusy €DBP-positiveo CH; oty CDBB-otidve D, Garymugzed AIlaelEthyGI u

agc&Hét wile inige aggggaal Gigttiog totcerrali@B o tigshine g CPa-pogeat T agyc

4 aat £ 1152 <210>
fﬁ@g}g%%éﬂéhﬂgw$§%g%“§f§§5 TS on of
SeqGEﬁ’céﬂlmtmgatgkm@hfemvwmsp@sgs Vete memhcewyw aaaumnAmgl Thr

g§%318er

Rré G]y

Val
Cys

éHikwﬁJ

Val Thmowghzmg AocP0adl G2 ggzgﬂaa "B P8lfs Bl i@l HErE Asp ASp

Ala Thr r

Ser
Adn
Leu
I'le

20

25

30

Cys Thtl
Leu Argmm G. 56

Tyr g@ﬁ A&
Val
Sets Asuohmzﬂ’hg Ha e
Leu d
Leu Me
Val

n%bltsalsolé@aigns o@@DSQapystmw?l\@ mream CH@meIlsenprman Ile

13042083 R o8 mded ¥ J&EHE il cgﬁﬂ%&@%nér/ﬁ'r gu

Pro gé G¥ 115 120 5 Tyr Leu

| | Roliesstipn of HS%BWWSSPMQOW@ CHO mels AES. Sé&B)Asﬂ‘h@meGlu Pro
Bntl Stk dhodfe OCH8é- aPro
%/ ol JRE di e COENO i CCREE E)‘El‘g‘-‘)““ﬁlro Lys
stpgatignof Acgllsthy 24 Decenmber 2004 180 185 190 Pro G u Val

Val Val Asp Val_Ser H's Glu Asp Pro Gu

Figure 29 shows inhibition by L104EA29YIg and CTLAA4Ig of allostimulated human T
cells prepared above, and further allostimulated with a human B lymphoblastoid cell line
(LCL) called PM that expressed CD80 and CD86 (T cells at 3. 0x‘104/well and PM at
8. 0x103/wcll) Primary allostimulation occurréd for 6 days, then the cells were pulsed

Ser Ser  Val

with *H-thymidine for 7 hours, before incorporation of radiolabel was determined.
Secondary allostimulation was performed as follows: Seven day primary allostimulated
T cells were harvested over lymphocyte separation medium (LSM) (ICN, Aurora, OH)
and rested for 24 hours. T cells were then restimulated (secondary), in the presence of
titrating amounts of CTLA4lg or L104EA29YIg, by adding PM in the same ratio as
.above. Stimulation occurred for 3 days, then the cells were pulsed with radiolabel and
harvested as above. The effect of L104EA29YIg on primary allostimulated T cells is
shown in FIG. 29A. The effect of L104EA29YIg on secondary allostimulated T cells is -
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To measure cytokine production (Figure 30), duplicate secondary allostimulation plates
were set up. After 3 days, culture media was assayed using ELISA kits (Biosource,
Camarillo, CA) using conditions recommended by the manufacturer. L1 04EA29YTg was
found to be more potent than CTLA4Ig at blocking T cell IL-2, IL-4, and y-IFN cytokme
productlon following a secondary allogeneic stimulus (FIGS. 30A-C).

The effects of L104EA29YIg and CTLA4Ig on monkey mixed lymphocyte response
(MLR) are shown in Figure 31. Peripheral blood mononuclear cells (PBMC’S; 3.5x10°
cells/well from each monkey) from 2 monkeys were purified over lymphocyte separation
medium (LSM) and mixed with 2pug/ml phytohemaglutinin (PHA). The cells were
stimulated 3 days then pulsed with radiolabel 16 hours before harvesting. L104EA29Y1g
inhibited monkey T cell proliferation better than CTLA4lg.

Table I:

Equilibrium and apparent kinetic constants are given in the following table (values zre

means * standard deviation from three different experiments): ¢

. Immobilized  Analyte koo (x 10%) kn,, x 10“3 Ka
Protein C. M5! s nM .
CD80Ig CTLA4Ig 3.44+029 221+0.18 6.51+1.08
CD80Ig L104Elg 3.02+0.05 135+0.08 4.47+036
CD80Ig L104EA29YTg 296£020 1.08+0.05 3.66+0.41
CD80Ig CTLA4Xc120s 12010 23010 195+ 25
CD80lg L104EA29YXcizs 8.3£026 7145 85.0£2.5
CD86lg CTLAAIg 595+0.57 8:16+052 13.9+227
CD86lg L104Elg 7.03+£022 426x0.11 6.06+0.05
CD86lg L104EA29Y]g 642040 206+0.03 321+023
CD86lg CTLA4Xc1205 16.5+0.5 840 + 55 51117
CD36lg L104EA29YXc1pos 11416 300 10 2674729
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EXAMPLE 3

The following provides a description of phase I clinical studies of human patients
5  administered soluble CTLA4 mutant molecule L104EA29Y1g (also known as LEA29Y
or LEA} or CTLA4Ig, to relieve at least one symptom associated with rheumatoid
arthritis, including reducing: joint swelling, joint tenderﬁess, inflammation, morning
stiffness, and pain. The CTLA4lg molecule used herein begins with methionine at
_position +1 (or .alternatively with alanine at position —1) and ends with lysine at position
10 +357 as shown in Figure 24. DNA encoding an embodiment of the CTLA4Ig molecule
has been deposited as ATCC 68629. The L104EA29YIg molecule used herein begins
with methionine at position +1 (or alternatively with alanine at position —1) and ends with
lysine at position +357 as shown in Figure 19. DNA encoding an embodiment of the
L104EA29YI1g molecule has been deposited as ATCC PTA 2104. '

15
Additionally, the following provides a description .of human patients administered
L104EA29Y1Ig or CTLA4Ig to relieve at least one biological surrogate marker associated
with rheumatoid arthritis, including reducing erythrocyte sedimentation rates, and serum
levels of C-reactive protein and/or IL2 receptor.

20

Patient Cohorts

A total of 214 patients, including 54 males and 160 females, participated in the study
(Figures 1A, 1B). The patients at baseline had a mean disease duration of 3.4 (32.0) years
25  and had failed at least one Disease Modifying Antirheumatic Drug (DMARD). Stable
' Nonsteroidal Anti-inflammatory Drugs (NSAIDS) or ‘steroids (< 10 mg/déy) were
permitted and concomitant DMARDS were prohibited. The patients were randomized
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D~DD} A SH=! ‘placebo, 92 received L104EA29YIg, and 90 received CTLA4lg. The patients who

followed protocol guidelines and did not discontinue before day 57 received a total of 4
intravenous infusions, one infusion each on days I, 15, 29, and 57. All patients were

5 evaluated on days 1, 15, 29, 43, 57, 71, and 85. The doses administered included 0.5, 2.0,
or 10.0 mg/kg of L104EA29Y]g (denoted as LEA.5, LEA2 and LEA10, respectively in
Figures 1A-1E) or of CTLA4Ig (denoted as CTLA.5, CTLAZ2 and CTLA19, respectively
in Figures 1A-1E).

10 All subjects were monjtored for peri-infusional adverse events and global safety by
answering a questionnaire listing potential adverse events. The patients were questioned
about potential adverse events that may have occurred within twenty-four hours post-
infusion. In addition, the patients were encouraged to spontaneously report any adverse
events that they experienced. The physicians routinely monitored laboratory samples

15 from the patients for abnormalities in blood chemistry and hematology e.g. assessed the .
levels of inflammatory response mediators such as cytoldneé (TNF, IL-6), tryptase and
complement. The primary endpoint was the proportion of subjects meeting the ACR 20
criteria on day 85. '

20 Storage of Test Material

The CTLA4Ig and L104EA29YIg were supplied in single-use glass vials containing 200

mg/vial of CTLA4Ig or 100 mg/vial of L104EA29YIg, respectively.  Prior to infusion,

the CTLA4Ig and L104EA29YIg were diluted to a final concentration of 25 mg/ml with
25  sterile water for injection (SWFI). '

Administration Protocol

All infusions were administered intravenously over 1 hour (Figures 1 through.17). All

30 subjects received at least one infusion of study medication.
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Group 1: 32_ patients, CTLA4lg or L104EA29Y]g matching placebo.
Group 2: 26 pz;ltients; dosage 0.5 mg/kg of CTLA4Ig,

5 Group 3: 32 patients; dosage 2.0 mg/kg of CTLA4Ig.
Group 4: 32 patients; dosage 10.0 mg/kg of CTLA4ig.

Group 5: 32 patients; dosage 0.5 mg/kg of L104EA29YIg.
10
- Group 6: 29 patients; dosage 2.0 mg/kg of L104EA29Y]g,

Group 7: 31 patients; dosage 10.0 mg/kg of L104EA29Y]g.

15 Clinical Monitoring

Patients were evaluated for baseline symptoms of disease activity prior to receivin.g any
infusions. These baseline evaluations included: joint swelling, joint tenderess,
inflammation, morning stiffness, disease activity evaluated by patient and physician as
20 well as disability evaluated by Health Questionnaire Assessment (HAQ) (reported as a
physical function score in Figure 1C), and pain (Figures 1A to 1D). Additionally, the
baseline evaluations included erythrocyte sedimentation rates (ESR), and serum levels of
C-reactive protein (CRP) and soluble IL-2 receptor (IL-Qr) (Figures 1C and 1D).

25 The clinical response studies were based on the criteria established by the American
College of Rheumatology (ACR). A subject satisfied the ACR20 criterion if there was a
20 percent improvement in tender and swollen joint counts and 20 pg:rcént improvement
in three of the five remaining symptoms measured, such as patient and physician global
disease changes, pain, disability, and an acute phase reactant (Felson, D. T., et al., 1993

30 Arthritis and Rheumatism 36:729-740; Felson, D. T., et al., 1995 Arthritis and
Rheumatism 38:1-9).
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Biomarkers

Potential biomarkers of disease activity (theumnatoid factor, CRP, ESR, soluble IL-2R,
5  soluble ICAM-1, soluble E-selectin, and MMP-3) were also assessed. Validated enzyme
~ immunoassay (EIA)} methods were used to determine the serum concentration of IL-
2sRa, sSICAM-1, sE-selectin and MMP-3. TNFo and IL-6 were assessed at infusien pre

and 2 hours post, if necessary.

10 IL-2sRa, SICAM-1, and sE-selectin were measured using commgrcially available
colorimetric EIA kits from R&D Systems, Inc. (Mhﬁcapolis, MN). The lower and upper
limits of quantitation were 312-20,000 pg/mL, 40-907 ng/mL and 10-206 ng/mlL,
respectively. The inter-assay coefficient of variation ranged from 4.48-8.4%, 3.8-5.0%
and 5.5-9.0% respectively. According to the kit manufacturer, normal serum values

15 range from 676-2,132 pg/mL, respectively.

MMP-3 was measured using a commercially available .colorimetric EIA kit from
Amersham Pharmacia Biotech (Piscataway, NJ). The lower and upper limits of
quantitation were 30-7,680 ng/mL. The inter-assay coefficient of variation ranged from

20 6.3-10.6%. According to the kit manufacturer, normal serum values range from 28-99
ng/mlL. '

IL-6 and TNFa were measured using commercially available chemiluminescent EIA kits
from R&D Systems, Inc. (Minneapolis, MN). The lower and upper limits of.quantitation
25  were 0.3-3,000 pg/mL and 0.7-7,000 pg/mL, respebtively. The inter-assay coefficient of
variation ranged from 3.1-5.7% and 6.4-20.7%, respectively. According to the kit
manufacturer, normal serum values range from <0.3-12 pg/mL and <0.7-7.5 pg/mL.

30
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controf (QC) sera were added to the appropriate wells and mcubated for 2 hours at 37°C.
15 Sera was diluted threefold in PBS with 0.25% BSA and 0.05% Tween 20 starting at a
1:10 dilution. Plates were washed and an alkaline-phosphatase-conjugated goat anti-
human kappa and lambda (Southern Biotecﬁnology Associates, Inc., Birmingham, ‘
Alabama) antibody cocktail was added. Following a 1-hour incubation at 37°C, the
plates were washed and 1 mg/ml para-nitrophenyl pl-uosphate in diethanolamine buffer
20  was added 10 each well. After 30 minutes at 25°C, -the reactions were stopped with 3N
NaOH and the absorbance (dual wavelength: 4‘05 nm and 550 nm) was recorded. Results
were expressed as endpoint titer (EPT), defined as the reciprocal of the highest dilution
-that resulted in an absorbance reading fivefold greater than or equal to the mean plate-
background absorbance. Plate background was determined as the . absorbance
25 measurement recorded in the absence of serum. Values were considered positive for
seroconversion if they were at least two serial dilutions (ninefold) or greater relative to
predose EPT values. Serum QC samples positive for either .CTLA4Ig- or LEA29Y-
specific antibodies were generated from immunized monkeys. An aliquot of the
appropriate QC sample was assayed during each analytical run. Analytical runs were

30 accepted only when the QC samples were within the assay acceptance criteria.
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CTLA4lg and L104EA29YIg were generally well-tolerated at all dose-levels. Peri-

infusional adverse events were similar across all dose groups, with the exception of
headaches. Headache response of patients on day 85 increased dose-dependently 23%,
44%, and 53% in CTLA4Ig-treated patients, and 34%, 45%, and 61% in L104EA29Y]g-
treated patients, at 0.5, 2.0, and 10.0 mg/kg respectively. In contrast, 31% of the patients

administered placebos experienced headaches

The percent of patients that discontinued from the clinical study due to arthritis flares and
other adverse events is summarized in Figure 2. A much higher percentage of patients on
placebo discontinued treatment due to arthritis flare. The CTLAA4Ig treated patients
discontinued treatment less with increasing doses. Very few patients treated with
L104EA29YIg discontinued treatment. These results indicate a good inverse dose-
dependent response for CTLA4Ilg, and a stronger therapeutic response with
L104EA29Y]g therapy.

The ACR-20, -50, and -70 responses of patients treated with CTLA4lg, L104EA29Y1g,

or placebo at day 85 are summarized in Figure 3A. Similarly, Figures 3B and C describe
the ACR-20 responses with 95% confidence limits. The responses appear to be dose-
dependent with a clear significant response at 10 mg/kg per body weight of the patient.

The percent of patients having reduced swollen and tender joint counts compared to the
patients having no response to treatmnent with CTLA4Ig, L104EA29YIg, or placebo, is
shown in Figures 4A and B, The therapeutic responses appear to be dose-dependent. A
larger percentage of patients show improvement of 20, 50, 70, and even 100% in the 2

and 10 mg/kg groups for both products.

The percent of patients having reduced pain, disease activity evaluated by patient and
physician mean score units with CTLA4lg, L104EA29Y]g, or placebo, is shown in
Figures 5A, B, C, and D. The therapeutic responses, as monitored by the Likert scale,
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CTLA4Ig, L104EA29Y1g, or placebo, is shown in Figures 7A and B. The responses
appear to be dose-dependent with a clear decrease for the 2 and 10 mg/kg active

15  treatment groups. In addition, Figure 7B showed that the difference is quite significant
compared to placebo wﬁh 95% confidence intervals. Figure 7C shows the changes in
serum level changes from baseline at day 85.

The amount of serum soluble IL-2 receptor in patients treated with CTLA4Ig,
20 L104EA29YIg, or placebo, is shown in Figure 8. The reduction in soluble IL-2 receptor
levels appears to be dose-dependent.

The amount of serum’ soluble ICAM-1 and soluble E-selectin in patients treated with
CTLAdIg, L104EA29YTg, or placebo, is shown in Figure 33. The reduction in seluble
25 ICAM-1 and soluble E-selectin levels appears to be dose-dependent.

The median and mean tender jdint counts in patients treated with CTLA4Ig or placebo
over time are shown in Figures 9A and B. The change from baseline (e.g., reduction in

tender joints) appears to be more important in the 2 and 10 mg'kg treated groups, than in
30 the placebo or 0.5 mg/kg groups
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The change from baseline (e.g., reduction in swollen joints) appears to be more important |

in the 2 and 10 mg/kg treated groups than placebo or 0.5 mg/kg groups.

The mean pain assessment scores in patients treated with L104EA29YIg (denoted as
25 LEA in the figures) or placebo over time are shown in Figure 15. The change from

baseline (e.g., reduction in pain) appears to be dose-dependent.

The mean disease activity assessment scores evaluated by patient or physician in patients
treated with L104EA29YIg (denoted as LEA in the figures) or placebo over time are

30 shown in Figures 16A and B. The change from baseline (e g., reduction in disease
activity) appears to be dose-dependent.
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The changes from baseline for soluble IL-2r and C-reactive protein levels were dose-

dependent in both treatment groups. After treatment, soluble IL-2r levels were -2%, -
10%, and -22% for CTLA4Ig and —4%, -18%, and -32% for L1 04EA29YIg at 0.5, 2.0,

10 and 10.0 mg/kg respectively, compared to +3% for the placebo. C-reactive protein levels
were +12%, -15%, and —32% for CTLA4lg and +47%, -33%, and —47% for
L104EA29Y]g at 0.5, 2.0, and 10.0 mg/kg respectively, compared to .+20% for the
placebo (Figure 7A).

15 No clinicéily remarkable findings with respect to routine hemétology testing, chemistry

- laboratory testing with the exception of slight suppressions in IgA and IgG levels at the

higher doses of both drugs, physical findings, or vital signs assessments were observed.
Notably, neither medication induced drug-specific antibo;lies.

20 Exampled -

The following examples describe phase II clinical studies of human patients that will be
administered L104EA29Y]Ig, to reduce or prevent structural damage, including bone or
joint erosion using validated radiographic scales.” This improvement in reducing or
25  preventing structural damage is parallel to the clinical improvement measured by the

clinical parameters.

The status of the bone structure is monitored in some of the human ﬁatients prior to
treatment with CTLA4lg or LI04EA29Y]g. These patients are administered between 0.5
30  and 20 mg/kg of CTLA4Ig or LI04EA29YIg chronically every two to iwelve weeks

(alone or in combination with other agents) to maintain their therapeutic improvement
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{he second agent is selected from a group consisting of corticosteroids, nonsterotdal anti-
nflammatory drugs, prednisone, azathioprine, TNFa blockers or aotagonists,
methotrexate, infliximab, hydroxychloroquine, sulphasalazopryine, gold salts, etanercept,
anakinra, cyclophosphamide and leflunomide, in the manufacture of a pharmaceutical

composition for treating 8 rheumatic disease.

Claim 2. The use of a soluble CTLA4 fusion molecule comprising an extracellular domain of a
CTLA4 molecule, wherein the extracelluler domain of the CTLA4 molecule comprises the amino acids
shown in Figure 23 beginning with methionine at position +1 or with alaine at positicn -1 and ending
with aspartic acid at position 124 (SEQ ID NO:17 beginning with Met at position 27 or with Ala at
position 26 and ending with Asp at 150) in the manufacture of a pharmaceutjcal composition for
administering to a subject the soluble CTLA4 fusion molecule int an amount of 0.5 mg/kg weight of the
subject, 2 mg/kg weight of the subject, 10 mg'kg weight of the subject, 0.5 to 10 mg/kg weight of the
subject or 0.1 to 20 mg/kg weight of the subject for treating a rheumatic disease.

Claim 3. The use of claim 1 or 2, wherein treating rheumatic disease improves ACR 20, 50

and/or 70 response rates.

Claims 4. The use of claim 1 or 2, whereia the soluble CTLA4 fusion molecule comprises an
extracellular domain of a CTLA4 molecule which binds a B7 antigen expressed on activated B cells

joined to a non-CTLA4 molecule.

Claims 5. The use of 4, wherein the non-CTLA4 molecule comprises an amino acid sequence

which alters the solubility or affinity of the soluble CTLA4 fusion melecule.
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at position +357 (SEQID NO:19 beginning with Met at position 27 or with Ale at position 26 and ending

with Lys at 383).

Claim 13. The use of a soluble CTLA4 fusion molecule and a second agent, wherein

a) the soluble CTLA4 fusion molecule is CTLA4Ig beginning with methionine at position
-1 and ending with lysine as position +357 as shown in

r with Ala at position 26

+1 or with alanine at position
Figure 24 (SEQ ID NO:19 beginning with Met at position 270
and ending with Lys at 383), and

b) the second agent is selected from a group consisting of corticosteroids,
rs or antagonists,

nonsteroidal anti-

inflamatory drugs, prednisone, azathioprine, TNFo blocke
methotrexate, infliximab, hydroxychloroquine, sulphasalazopryine, gold salis, etanercept,
anakinra, cyclophosphamide and leflunomide, in the manufacture of a pharmaceutical

composition for treating rheumatoid arthritis.
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O-p 8191:1/16{4.\/ ‘F‘he(u)sé of oS 1 or 2 wherein the theomatic disease is selected from theumatoid

artbritis, polymyositis, scteroderma, mixed connective tissue dissase, inflammatory rheumatism,
degenerative rheumatism, extra-articular rheumatism, collagen diseases, chronic polyarthritis, psoriasis
arthropathica, ankylosing spondylitis, juvenile rheumatoid arthritis, panarteriitis nodosa, systemic hupus
erythematosus, progressive systemic scleroderma, periarthritis humeroscapularis, arthritis uratica,

chondrocaleinosis, dermatomyositis, muscular rheumatism, myositis and myogelosis.
Claim 15. The use of claim14, wherein the rheumatic disease is rheumnatoid arthritis.

Claim 16. The use of claim 1, 2, or 13, wherein a symptoin associated with the rheumatic disease
is reduced and wherein the symptom is selected from the group consisting of joint swelling, pain,
tenderness, morning stiffness, structural damage, an clevated level of serum C-reactive proteim, an
elevated. level of soluble IL-2r, an elevated level of soluble ICAM-1, an elevated level of soluble E-

selectin and an elevated erythrocyte sedimentation rate.

Claim 17. The use of ¢laim 1, 2, 13 or 15, for administering to a subject the soluble CTLA4

fusion molecule in an amount of 0.5 mg/kg weight of the subject.

Clzim )18. The use of claim 1, 2, 13 or 15, for administering to a subject the soluble CTLA4

fusion molecule in an amount of 2 mg/kg weight of the subject.

Claim 19. The use of claim I, 2, 13 or 15, for administering to a subject the scluble CTLA4

fusion molecule in an amount of 10 mg/kg weight of the subject.

Claim 20. The use of claim 1, 2, 13 or 15, for administering to a subject the soluble CTLA4

fusion molecule in an amount of 0.5 to 10 mg/kg weight of the subject.

Claim 21. The use of claim I, 2, 13 or 15 for administering to a subject the soluble CTLA4

fusion molecule in an amount of 0.1 to 20 mg/kg weight of the subject.

Claim 22. The use of a soluble CTLA4 mutant molecule comprising the sequence shown in
Figare 19 beginning with methionine at position +1 or with alanine at position -1 and ending with aspartic
acid at position +124 (SEQ ID NO: 9 beginning with Met at position 27 or with Ala at position 26 and
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ending with Asp at 150) in the manufacture of a pharmaceutical compoesition for treating a discase
selected from autoimmune diseases, eraft transplantation rejeciion, psoriasis, T cell lymphoma, T cell acute
lymphoblastic leukemia, testicular angiocentric T cell lymphoma, benign lymphocytic angiitis, Tupus
erythematasus, Hashimoto's thyroiditis, primary myxedema, Graves' disease, permicious anemia, autoimmune
atrophic gastritis, Addison's disease, insulin dependent dizbstes mellitis, zood pasture's syndrome,
myasthenia gravis, pemplugus Crohn's disease, sympathetic opbthalmia, autoimmune uveitls, multiple
sclerosis, autoimmune hemolytic anemia, idiopathic thrombocytopenia, primary biliary cirthosis, chronic
action hepatitis, ulceratis colitis, Sjogren's syndrome, theumatic disease, rheumatoid arthritis, polymyositis,
scleroderma, mixed conmective tissue disease, inflammatory theumatism, degenerative theumatism, exira-
articular theumatism, collagen diseases, chronic polyarthritis, psoriasis arthropathica, ankylosing
spondylitis, juvenile rheumatoid arthritis, panarteriitis nodosa, systemic lupus erythematosus, progressive
systemic - scleroderma, periarthritis humeroscapularis,  arthritls  uratica, chondrocalcinosis,

dermatomyositis, muscular theumatism, myositis and myogelosis

Claim 23. The use of a soluble CTLA4 mutant molecule L104EA29Y]g comprising the sequence
shown in Figurs 19 beginning with methiopine at position +1 or with alanine at position -1 and ending
with lysine as position +357 (SEQID NO: 9 begiming with Met at position 27 or with Ala at position 26
and ending with Lys at 383) in the manufacture of a pharmaceutical compositiont for treating a disease
selected from autoimmune diseases, graft transplantation rejection, psoriasis, T cell lymphoma, T cell acute
lymphoblastic Jeukemia, testicular angiocentric T cell lymphoma, benign lymphocytic angiitis, lupus
erythematosus, Hashimoto's thyroiditis, primary myxedema, Graves' disease, pernicious anemia, autcimmune
atrophic gastritis, Addison's disease, insulin dependent diabetes mellitis, good pasture's syndrome,
myasthenia gravis, pemphigus, Crohn's discase, sympathetic ophthalmia, autoimmune yveitis, multiple
sclerosis, autoimmune bemolytic anemia, idiopathic thrombocytopenia, primary biliary cirthosis, chronic
action hepatitis, ulceratis colitis, Sjogren's syndrome, rheurnatic diseass, rheumatoid arthritis, polymyositis,
scleroderma, mixed connective tissue disease, inflammatory rheumatism, degenerative theumatism, extra-
articular rhewmatism, collagen diseases, chronic polyarthritis, psoriasis arthropathica, ankylosing
spondylitis, juvenile rheumatoid arthritis, panarteriitis nodosa, systemic lupus erythematosus, progressive

systemic scleroderma, periarthritis humeroscapularis, arthritis uratica, chondrocalcinosis,

dermatomyositis, musculer rheumatism, myositis and myo gelosls

Claim 24. The use of a soluble CTLA4 mutant molecule comprising the sequence shown in
Figure 19 beginning with methiontine at position +1 or with slanine at position -1 and ending with aspartic
acid at position +124 (SEQID NO: 9 beginning with Met at position 27 or with Ala at position 26 and
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Claim 25. The use of a soluble CTLA4 fusion molecule L104EA29YTg having the sequence

shown in Figure 19 beginning with methionine at position +1 or with alanine at posjtion -1 and ending

with lysine as position +357 (SEQ ID NO: 9 beginning with Met at position 27 or with Ala at position 26

and ending with Lys at 383) in the manufacture of a pharmaceutical composition for treating graft

transplantation rejection.

Claim 26. The wse of claim 22, 23, 24 or 25, for administering to a subject the soluble CTLA4
fusion molecule in an amount of 0.5 mg/kg weight of the subject, 2 mg/kg weight of the subject, 10
mg/kg weight of the subjeet, 0.5 to 10 mg/kg weight of a subject ot 0.1 fo 20 mg/kg weight of a subject.

Claim 27. The use of ¢lalm 16 wherein structura] damage is reduced.

Claim 28. The use of a first agent and a second agent, wherein

a) the first agent is CTLA4Ig encoded by 2 nucleic acid molecule designated ATCC
No. 68629, and ‘

b) the second agent is selected from a group consisting of corticosteroids,
nonsteroidal anti-inflammatory drugs, prednisone, azathioprine, TNFo blockers or
antagonists, methotrexate, infliximab, hydroxychloroquine, sulphasslazopryine, gold
salts, etanercept, anakinra, cyclophosphamide and leflunomide,in the manufacture of a
phanmaceutical composition for treating rheumatoid arthritis.

Claim 29. The use of a soluble CTLA4 fusion molecule L104EA29Y1g encoded by aDNA
sequence designated ATCC PTA-2104. in the manufacture of a pharmaceutical composition for treating
graft tramsplantation rejection.

Claim 30. The use of a soluble CTLA4 fusion molecule comprising an extracellular domain of a
CTLA4 molecule, which binds a B7 antigen expressed on activated B cells, wherein the extracellular
domain of the CTLA4 molecule comprises the amino acids shown in Figure 23 begipning with
methionine at position +1 or with alanine at position -1 and ending with aspartic acid at position 124
(SEQ ID NO:17 beginning with Met at position 27 ar with Ala at position 26 and ending with Asp at 150)

in the mapufacture of a pharmaceutical composition for administering to a subject the soluble CTLA4
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fusion molecule in an amount of 10 mg/kg weight of the subject, 0.5 t0 10 mg/kg weight of the subject, or

0.1 to 20 mg/kg weight of the subject, for treating rheumatoid arthritis.

Claim 31. The use of CTLA4Ig encoded by a nucleic acid molecule designated ATCC No. 68629

in the manufacture of a pharmaceutical composition for administering to a subject the soluble CTLA4

fusion molecule in an amount of 10 mg/ke weight of the subject, 0.5 to 10 mg/kg weight of the subject, or

0.1 to 20 mg/kg weight of the subject, for treating rheumatoid arthritis.

Claim 32. The use of claim 1, 13, 19,20, 21 or 28 wherein the second agent is methotrexate,

Ciaim 33. The use of a soluble CTLA4 fusion molecule and a second ﬁgent, wherein
a) the soluble CTLA4 fusion molecule is CTLA4Ig beginping with methionine at
position +1 or with alanine at position -1 and ending with lysine ag position +357 as
shown in Figure 24 (SEQ ID NO:1% beginnﬁmg with Met at position 27 or with Ala at
position 26 and ending with Lys at 383), and
b) the second agent is methotrexate, in the manufacture of a pharmaceutical
composition for administering o a subject the soluble CTL.A4 fusion molecule in an
amount .cf 10 mg/kg weight of the subject for freating theumatoid arthritis.

Claim 34. The use of claim 2, 17, 18, 19, 20, 21, 26, 30, 31 or 33 wherein the soluble CTLA4

fusion moleculs is infused intravenonsly on days 1, 15,29 and 57.
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SEQUENCE LISTING

<110> Cohen, Robert
Carr, Suzette
Hagerty, David
Peach, Robert J
Becker, Jean-Claude
Bristol-Myers Squibk Company

<120> METHODS FCR TREATING RHEUMATIC DISEASES USING A SOLUBLE
CTLA4 MOLECULE

<130> DOCG30PCT;30436.35W0OUL

<140> PCT/US01/21204
<1l41> 2001-07-02

<150> 60/215,913
<151> 2000-07-03

<le0> 19
<170> PatentIn Ver. 2.1

<210> 1

<211l> 65

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:CTLA4 fused to
Oncestatin M, forward primer

<400> 1
cteagtotgg teocttgeact cctgtttcca agoatggega geatggcaat gcacgtggec 60
cagcc 65

<210> 2

<211> 33

<212> DNA

<213> Artificial Sequence

<Z220>
<223> Description of Artificial Sequence:CTLA4 fused to

Oncostatin M, reverse primer

<4Q0> 2

tttgggctce tgatcagaat ctgggcacgg ttg 33

<210> 3

<211> 72

<212> DNA

<213> BArtificial Sequence

<220>
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<223> Description of Artificial Sequence:CTLA4 with
Oncostatin M and Hind IIT
<400> 3
ctagccactyg aagettcacce aatgggtgta ctgcetcacac agaggacgcet gctcagtectg 60
gtecttgeac to 72
<210> 4
<211> 41
<212> DNA
<213> Artificial Sequence
<220>
<223> Descripticon of Artificial Sequence: Oncostatin M
CTLA4 (OMCTLA4) Forward Primer
<400> 4
gaggtgataa agcttcacca atgggtgtac tgctcacaca g 41
<210> 5
<211> 42
<212> DNA
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: COncostatin M
CTLA4 (OMCTLA4) Reverse Primer
<400> 5
gtggtgtatt ggtctagatc aatcagaatc tgggcacggt tc 4z
<210> 6
<21l1> 1152
<212> DNA
<213> Artificial Sequence
<220>
<223> Description of Artificial Seguence:Ll04EIg
<400> ¢
atgggtgtac tgctcacaca gaggacgctg ctcagtctgg tecttgcact cctgttteca 60
agcatggega geatggcaat gcacgtggcco cagoctgctg tggtactgge cagcagccega 120
ggecatcgcta getttgtgtg tgagtatgea tcotccaggea aagccactga ggtcogggtyg 180
acagtgcttc ggcaggctga cagccaggtg actgaagtct gtgeggcaac ctacatgatg 240
gggaatgagt tgaccttect agatgattcc atctgcacgg gecacctccag tggaaatcaa 300
gtgaacctca ctatccaagy actgagggcce atggacacgg gactctacat ctgcaaggtg 360
gagctcatgt acccaccgcc atactacgag ggcataggea acggaaccca gatttatgta 420
attgatccag aaccgtgccc agattctgat caggagccca aatcttctga caaaactcac 480
acatccccac cgtecccage acctgaacte ctggggggat cgtcagtcett cctocticceco 540
ccaazaccca aggacaccct catgatctec cggaccoctg aggtcacatg cgtyggtggtg 600
gacgtgagec acgaagacce tgaggtcaag ttcaactggt acgtggacgg cgtggaggtg 660
cataatgcca agacaaagcc gcgggaggag cagtacaaca gcacgtaccg tgtggtcage 720
gtcctecaccg tectgeoacca ggactggetg aatggcaagqg agtacaagtg caaggtctcc 780
aacazagcec tcccagceocc catcgagaaa accatctcca aagccaaagg geagecccga 840
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gaaccacagg
ctgacctgec
gggecageegg
ttcctctaca
tgctccgtga
ccgggtaaat

<210> 7

<211> 383
<212> PRT
<213>

<220>
<223>

<400> 7
Met Gly
1

Val

Leu Leu Phe

Ala Val Val

35

Ala
50

Tyr Ser

Gln
65

Ala Asp

Gly Asn Glu

Ser Gly Asn

Thr Leu

115

Gly

Glu
130

Tyr Gly

Pro Pro

145

Cys

Thr Ser Pro

Phe Leu Phe

Val
195

Pro Glu

Val Lys Phe

v 10%& ()-""
L TOYRE!

-< <

tgtacaccet
tggtcaaagqg
agaacaacta
gcaagctcac
tgcatgaggc
ga

Description of Artificial

Leu Leu

Pro Ser

20

Leu Ala

Pro Gly

Ser Gln

Thr

Met

Ser

Lys

Val

9&10%&' () - qWARXX5YYZ|
v 109%&' ()--
()-< <

gccoeecatcce
cttctatecc
caagaccacyqg
cgtggacaag
tctgecacaac

Artificial Sequence

Gln Arg

Ala Ser

Ser Arg

40

Ala
55

Thr

Thr Glu

70

Thr
85

Leu

Gln Val

100

Tyr Ile

Ile Gly

Asp Ser

Phe

Asn

Cys

Asn

Asp

Leu Asp

Leu Thr

Thr

Met

25

Gly

Glu

Val

Asp

Ile

I <

cgggatgage
agcgacatcg
cctcecegtge
agcaggtggc
cactacacgc

Leu Leu

10

Ala Met

Ile Ala
Val Arg

Ala
75

Cys

Ser Ile

20

Gln Gly

105

Val
120

Lys

Gly Thr

135

Gln Glu

150

Ser
165

Pro

Pro Pro

180

Thr Cy¥s

Asn Trp

Pro

Lys

Val

Tyr

Ala Pro

Pro Lys

Glu

Gln

Pro

Glu

Asp

Leu Met

Ile Tyr

Ser
155

Lys

Leu Leu

170

Thr Leu

185

Val
200

Val

Val Asp

bsp

Gly

Val Ser

Val Glu

[:S20

Vv
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tgaccaagaa
ccgtaggagtyg
tggactecga

agcaggggaa
agaagagcct

Sequence:L104EIg

Ser Leu Val

val Ala

30

His

Phe Val

45

Ser

Val Val

&0

Thr

Ala Thr Tyr

Cys Thr Gly

Ala
110

Leu Arg

Pro Pro

125

Tyr

Val
140

Ile Asp

Ser Asp Lys

Gly Gly Ser

Met Ser

190

Ile

Glu
205

His Asp

Val His Asn

ccaggtcage
ggagagcaat
cggctccttce
cgtcettctea
ctccectgtat

Leu Alaz

15

Gln Pro

Cys Glu
Leu

Aryg

Met
80

Met

Thr
85.

Ser
Met Asp
Fro Tyr
Glu

Pro.

His
160

Thr

Ser Val

175

Arg Thr

Glu

Pro

Ala Lys

900
960
1020
10890
1140
1152

\Y
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210

Thr Lys Pro

val Thr

Cys Lys Val

Ala
275

Ser Lys

Ser
290

Pro Arg

Val
305

Lys Gly

Gly Gln Pro

Asp Gly Ser

Gln Gln

355

Trp

Asn His

3170

His

<210> 8
<211> 1152
<212> DNA

Arg Glu

Glu

21%

Gln Tyr

230

Val Leu

245
Ser Asn
260

Lys Gly

Asp Glu

Phe Tyr

His

Lys

Gln

Leu

Pro

Gln Asp

B2la Leu

Asn

Trp

Pro

10% L& ()-d 910% i & () - (
' b1 & -dzeenrffE :AQ00 U
910% i & ()-( 991"

Thr
235

Ser

Leu Asn

250

Ala Pro

265

Pro Arg

280

Thr
2585

Lys

Ser Asp

310

Glu Asn

325

Phe
340

Phe
Gly

Asn

Tyr Thr

Asn

Leu

val

Gln

Tyr Lys

Tyr Ser

Glu

Asn

Ile

Thr

Lys

Pro Gln

Gln Val

aAla Val

315
Thr
330

Pro

Leu Thr

345

Ser
360

Phe

Lys Ser

375

<213> Artificial Sequence

<220>

Cys

Leu

Ser Val

Ser Leu

| L 109RE () - <] ] 9*A*YbZDb[ b\ brrbx kA Q0O

UFV10%: () - 10RLORO10R Y L*109R&! ()-!Y L*10%ZZ& ()- !E/ ' 1098 (S)v! <
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10%
910%

24 December 2004

Arg Val

Lys Giu

Ile Glu Lys

270
val Tyr Thr
285
Ser Leu Thr
300

Glu Trp Glu

Pro Val Leu

Val Asp Lys

350

His Glu
365

Met

Ser Pro Gly

380

<223> Description of Artificial Seqguence: L104EAZ29YIg

<400> 8

atgggtgtac
agcatggcga
ggcatcgeta
acagtgcttc
gggaatgagt
gtgaacctca
gagctcatgt
attgatccag
acatccceac
cctaaaaccca
gacgtgagcc
cataatgcca
gtcctcaceg
aacaaagcco
gaaccacagg

tgctcacaca
geatggecaat
gctttgtgtg
ggcaggetyga
tgaccttect
ctatccaaqqg
acccaccgcce
aaccghtgecc
cgtcocccagce
aggacaccct
acgaagaccc
agacaaagec
tcctgecacca
tcecagecec
tgtacaccct

gaggacgctg
gcacgtggcc
tgagtatgca
cagccaggtg
agatgattcc
actgagggcc
atactacgag
agattctgat
acctgaactc
catgatctec
tgaggtcaaq
gcgggaggay
ggactgygctyg
catcgagaaa
gcccecatec

ctcagtctgg
cagcctgetyg
tcteccaggca
actgaagtet
atctgcacgg
atggacacgyg
ggcataggca
caggagcccea
ctggggggat
cggacccecctyg
ttcaactggt
cagtacaaca
aatggcaagg
accatctcca
cgggatgagc

tccttgecact
tggtactggce
aatatactga
gtgcggecaac
gcacctccad
gactctacat
acggaaccca
aatcttctga
cgtcagtctt
aggtcacatg
acgtggacgg
gcacgtaccg
agtacaagtyg
aagccaaagdg
tgaccaagaa

Ser
240

Tyxr
255

Lys
Thr Ile
Leu Pro
Leu

Cys

Asn
320

Ser

Asp Ser

335

Ser Arg

Ala Leu

Lys

cctgtttcea
cagcagaecga
ggtccgggty
ctacatgatg
tggaaatcaa
ctgcaaggtyg
gatttatgta
caaaactcac
cetettecee
cgtggtggtyg
cgtggaggty
tgtggtcagc
caaggtctec
gcageecoga
ccaggtcagc

&0

120
180
240
300
360
420
480
540
600
660

720

780
840
900
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ctgacctgeg
gggcagecgg
ttecctetaca
tgcteccgtga
ccgggtaaat

<210> 9
<211> 383
<212> PBRT

v
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tggtcaaagg
agaacaacta
gcaagctcac
tgcatgaggce
ga

cttctatccc
caagaccacg
cgtggacaag
tctgcacaac

<213> Artificial Seguence

<220>
223>

<400> S

Met Gly Val Leu Leu Thr Gln Arg

1

Leu Leu Phe

Ala Val val

35

Ala
50

Tyr Ser

Gln
653

Ala Asp

Gly Asn Glu

Ser Gly Aasn

Thr Leu

115

Gly

Glu
130

Tyr Gly

Pro Pro

145

Cys

Thr Ser Pro

Phe Leu Phe

Glu Val

185

Pro

Val Phe

Lys
210

Description of Artificial

5

Pro Ser

20

Leu Ala

Gly

Pro

Ser Gln

Met

Ser

Lys

Val

Ala Ser

Sexr Arg

40
Tyr Thr
55

Thr Glu

70

Thr
85

Leu

Gln
100

Val
Tyr Ile
Ile Gly

Asp Ser

Phe

Asn

Cys

Asn

Asp

Leu Asp

Leu Thr

Met Ala

25

Gly

Glu

Val

Asp

Ile

agcgacateqg
cctecegtge
agcaggtgge
cactacacge

Thr Leu Leu

10

Met
Tle Ala
Val Arg

Alz
75

Cys

Ser Ile

50

Gln Gly

105

Val
120

Lys

Gly Thr

135

Gln Glu

150

Ser
1635

Pro

Pro Pro

180

Thr Cys

Asn Trp

Pro

Lys

Val

Tyr

Ala Pro

Pro Lys

Glu

Gln

Pro

Glu

Asp

Leu Met

Ile Tyr

Ser
155

Lys

Leu Leu

170

Thr Leu

185

Val
200

Val

Val
215

Asp

Asp

Gly

Val Ser

Val Glu

Val

24 December 2004

ccgtggagtyg
tggactcega
agcagyggdaa
agaagagecet

Sequence:L104EA29YIg

Ser Leu Val

Val Ala

30

His

Phe Val

45

Ser

Val Val

60

Thr

Ala Thr Tyr

Cys Thr Gly

Ala
110

Leu Arg

Pro Pro

125

Tyr

Ile Asp

1490
Lys

Ser Asp

Gly Gly Ser

Met Ile Ser

190

Glu
205

His Asp

Val His Asn

220

ggagagcaat
cggectectte
cgtcttctca
ctceccectgtct

Leu Ala

15

Gln Pro

Cys Glu
Leu

Arg

Met
BO

Met

Thr
95

Ser

Met Asp

Pro Tyr

Pro Glu

Thr His

160
Ser Val
175

Arg Thr

Pro Glu

Ala Lys

960

1020
1080
1140
1152




f)r109& ()- ! f)I10%& ()- ! '10%e& ()-Wwv s10% k

& ()-%$p5pg<q\ qq$rzY8J=0010 v : 109 ()-( v :10%& ()-('v
109 ()-( v &10%& ()-  L10%v& ()-=$rvrrWss;tt|[:J=0010
2109 ()-( v 1109 ()-( v 1109 ()-( v :10%& ()-( Vv
1109 () - (t#uuuuuuu_vvU401l < OWOURE' () -= HIOMR&' () - 10~&-10~&-10~&~ v

24 December 2004

:10% & ()-('v
v 1 109%& ()-( v

Val Val Ser

240

Ser Thr
235

Glu Glu Gln Asn Tyr Arg

230

Thr Lys Pro Arg Tyr

225
Glu

Tyr Lys

255

Gln Trp Leu Asn Gly

250

Leu His Lys

245

Val Leu Thr Val Asp

Ile Glu Lys Thr Ile

270

Pro Ala Pro

265

Val Ser Asn Ala Leu

260

Cys Lvs Lys

Glu Gln Val Tyr Thr Leu Pro

285

Ala Gln Pro Prc

275

Arg
280

Ser Lys Lys Gly

Gln Val Ser Leu Thr Leu

300

Thr Asn Cys

2958

Ser Glu Leu

290

Pro Arg Asp Lys

Asn
320

Val Glu Ser

315

Phe Pro Ser Ile Ala Giu Trp

310

Val
305

Lys Gly Tyr Asp

Val Leu Asp Ser

335

Thr Pro

330

Glu Asn Asn Thr Pro

325

Gly Gln Pro Tyr Lys

Leu Ser Leu Thr Val Asp Lys Ser Arg

350

Phe
340

Phe Tyr Lys

345

Asp Gly Ser

His Glu Ala Leu

365

Val Phe Ser Ser Val Met

360

Gln Gln Asn Cys

355

Trp Gly

Ser Pro Gly Lys

380

Thr Gln Lys Ser Leu Ser Leu

375

Asn His

370

His Tyr

<210>
<z21ll>
212>
<213>

i0

1152

DNA

Artificial Sequence

<220>

<223> L104EA29LIg

Description of Artificial Sequence:
<400> 10

atgggtgtac
agcatggcga

60
120
180

cetgttteca
cagcagccda

tcettgcact
tggtactggce

ctcagtctgy
cagcctgetyg

gaggacgctg
gcacgtggcc

tgctecacaca
gcatggcaat

ggcatcgcta
acagtgcttc
gggaatgagt
gtgaacctca
gagctcatgt
attgatccag
acatceccac
ccaaaaccca
gacgtgagcc
cataatgcca
gtcectecaceyg
aacaaagccc
gaaccacagy
ctgacctgce

gctttgtgtyg
ggcaggctga
tgaccttcct
ctatccaagg
acccaccgec
aaccgtgcecce
cgteccecage
aggacaccct
acgaagaccc
agacaaagcc
tcectgeacea
tcccagecocce
tgtacaccct
tggtcaaagqg

tgagtatgeca
cagccaggtg
agatgattcc
actgagggec
atactacgag
agattctgat
acctgaactc
catgatctee
tgaggtcaag
gcgggaggag
ggactggctg
catcgagaaa
gcccecatee
cttctatcece

tctccaggea
actgaagtect
atctgcacgyg
atggacacgg
ggcataggcea
caggagccca
ctggggggat
cggacccctyg
ttcaactggt
cagtacaaca
aatggcaagyg
accatctcca
cgggatgagce
agcgacateq

aakttgactga
gtgcggcaac
gcaccetceag
gactctacat
acggaaccea
aatcttctga
cgtcagtctt
aggtcacatyg
acgtggacgg
gcacgtaccg
agtacaagtqg
aagccaaagqg
tgaccaagaa
ccgtggagtg

ggtccgggtyg
ctacatgatg
tggaaatcaa
ctgcaaggtg
gatttatgta
caaaactcac
ccteoticeee
cgtggtggtyg
cgtggaggtyg
tgtggtcage
caaggtctcc
gcagcccega
ccaggtcagc
ggagagcaat

240
300
360
420
480
540
600
660
720
780
840
900
960
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gggcagocegg agaacaacta caagaccacg cctccegtge tggactccga cggctectte 1020
ttcctctaca geocaagctcac cgtggacaag agcaggtgge agcaggggaa cgtettctea 1080
tgctcoocgtga tgcatgagge tctgcacaac cactacacqgc agaagagcct ctccctgtet 1140
ccgggtaaat ga . 1152

<210 11

<211> 383

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Segquence: L104EAZ9LIg

<400> 11
Met Gly Val Leu Leu Thr Gln Arg Thr Leu Leu Ser Leu Val Leu Ala
1 5 10 15

Leu Leu Phe Prc Ser Met Ala Ser Met Ala Met His Val Ala Gln FPro
20 25 30

Ala Val Val Leu Ala Ser Ser Arg Gly Tle Ala Ser Phe Val Cys Glu
35 40 ’ 45

Tyr Ala Ser Pro Gly Lys Leu Thr Glu Val Arg Val Thr Val Leu Arg
30 55 60

Gln Ala Asp Ser Gln val Thr Glu Val Cys Ala Ala Thr Tyr Met Met
65 T 75 80

Gly Asn Glu Leu Thr Phe Leu Asp Asp Ser Ile Cys Thr Gly Thr Ser
85 a0 95

Ser Gly Asn Gln Val Asn Leu Thr Ile Gln Gly Leu Arg Ala Met Asp
100 105 110

Thr Gly Leu Tyr Ile Cys Lys Val Glu Leu Met Tyr Pro Pre Pro Tyr
115 120 125

Tyr Glu Gly Ile Gly Asn Gly Thr Gln Ile Tyr Val Ile Asp Pre Glu
130 135 140

Pro Cys Pro Asp Ser Asp Gln Glu Pro Lys Ser Ser Asp Lys Thr His
145 150 155 160

Thr Ser Pro Prc Ser Pro Ala Pro Glu Leu Leu Gly Gly Ser 3er Val
165 170 175

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
180 185 1906

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
195 200 205

Val Lys Phe Asn Trp Tyr Yal Asp Gly Val Glu Val His Asn Ala Lys
210 215 220
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Thr
225

Lys
Val Leu
Cys Lys

Ser Lys

Pro Arg Glu

Thr

Val

Ala

Glu

-

Gln Tyr

230

Leu
245

Val

Ser &sn

280

Lys Gly

275

Ser
290

Pro

Val
305

Lys
Gly Gln
Asp Gly

Trp Gln

Arg

Gly

Pro

Ser

Gln

Asp Glu

Phe Tyr

His

Lys

Gln

Leu

Prec

Gln Asp

Ala Leu

Pro
280

Thr
295

Ser

310

Asn
325

Glu

Phe Phe

340

Gly Asn

355

His Asn

370

<210C>
<211>
<212>
<213>

12
1152
DNA

<220>
<223>

<400> 12

atgggtgtac
agcatggecga
ggcatcgcta
acagtgecttc
gggaatgagt
gtgaacctea
gagctcatgt
attgatccag
acatccccac
ccaaaaccca
gacgtgagcc
cataatgccea
gtecctcaceg
dacaaagcac
gaaccacagyg
ctgacctgec
gggcagccgyg

His

Tyr Thr

tgctcacaca
gecatggcaat
gcttogtgty
ggcaggctga
tgaccttcct
ctatccaagg
acccaccgec
aaccgtgecc
cgtceeceage
aggacaccct
acgaagaccc
agacaaagcc
tcctgeacca
tccecageceoee
tgtacaccct
tggtcaaagg
agaacaacta

Asn

Leu

Val

Gln

Tyr

Tyr

Arg Glu
Lys Asn
Asp Ile
Lys Thr

Ser Lys

Thr
235

Asn Ser

Trp Leu Asn

250
Alz

Pro Pro

265

Pro Gln

Gln Val

val
315

Ala

Thr
330

Pro

Leu Thr

345

Phe
360

Lys
375

Artificial Sequence

gaggacgctyg
gcacgtggec
tgagtatgea
cagccaggtyg
agatgattcc
actgagggec
atactacgag
agattctgat
acctgaactc
catgatctecce
tgaggtcaag
gcgggaggag
ggactggctg
catcgagaaa
gecoececateo
cttctatece
caagaccacg

Sexr Cys

Ser Leu

Ser Val

Ser Leu

ctcagtectgyg
cagectgetyg
tctccaggea
actgaagtct
atctgcacgg
atggacacgg
ggcataggca
caggagccca
ctggggggat
cggaccectyg
ttcaactggt
cagtacaaca
aatggcaagg
accatctecca
cgggatgage
agcgacatcqg
cctcecegtge

] H10%& ()-gM[:1</010 Y ) WO0%& ()-)
{Y) WO%E& ()-) Y) WO0%& ()-) Y)
1090D& ()- 101010 Y )
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Tvr Arg Val

Gly Lys Glu

Ile Glu Lys

270

Val Tyr Thr

285

Ser Leu Thr

300

Glu Trp Glu

Pro Val Leu

Val Lys

350

Asp

His Glu

365

Met

Ser Pro

380

Description of Artificial Seguence: L104EAZ9TIg

tcettgeact
tggtactggc
aaactactga
gtgcggcaac
gcacctccag
gactctacat
acggaacceca
aatcttctga
cgtecagtctt
aggtcacatg
acgtggacgg
gcacgtaccy
agtacaagtyg
aagccaaagg
tgaccaagaa
ccgtggagtg
tggactccga

Val

Tyr

255

Thr

Leu

Cys

Sexr

Asp

335

Ser

Ala

Ser

240

Lys

Ile

Pro

Leu

Asn

320

Ser

Arg

Leu

Gly

Lys

cctgtttcca
cageagccga
ggtccgggtyg
ctacatgatyg
tggaaatcaa
ctgcaaggtyg
gatttatgta
caaaactcac
cctcttecce
cgtggtggtyg
cgtggaggtyg
tgtggtcage
caaggtctce
gecagcccaga
ccaggtcage
ggagagcaat
cggctectte

60
120
180
240
300
360
420
480
540
800
660
720
780
840
9C0o
960
1020
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ttectctaca gcaagcetcac cgtggacaag agcagghtgge agcaggggaa cgtottctca 1080
tgctcocgtga tgcatgagge tetgcacaac cactacacge agaagagoet ctecctgtcet 1140

ccgggtaaat ga 1152

. <210> 13
<211> 383
<212> PRT
<213> Artificial Seguence

<220> .
<223> Description of Artificial Sequence: L104EAZ9TIqg

<400> 13
Met Gly Val Leu Leu Thr Gln Arg Thr Leu Leu Ser Leu Val Leu Ala
1 3 10 15

Leu Leu Phe Pro Ser Met Ala Ser Met Ala Met His Val Ala Gln Pro
20 25 30

Ala Val Val Leu Ala Ser Ser Arg Gly Ile Ala Ser Phe Val Cys Glu
35 40 45

Tyr Ala Ser Pro Gly Lys Thr Thr Glu Val Arg Val Thr Val Leu Arg
50 58 &0

Gln Ala Asp Ser Gln Val Thr Glu Val Cys Ala Ala Thr Tyr Met Met
65 70 15 80

Gly Asn Glu Leu Thr Phe Leu Asp Asp Ser ILle Cys Thr Gly Thr Ser
85 S0 85

Ser Gly Asn Gln Val Asn Leu Thr Ile Gln Gly Leu Arg Ala Met Asp
100 105 110

Thr Gly Leu Tyr Ile Cys Lys Val Glu Leu Met Tyr Pro Pro Pro Tyr
115 120 125

Tyr Glu Gly Ile Gly Asn Gly Thr Gln Ile Tyr Val Ile Asp Pro Glu
130 135 140

Pro Cys Pro Asp Ser Asp Gln Glu Pro Lys Ser Ser Asp Lys Thr His
145 150 155 160

Thr Ser Pro Pro Ser Pro Ala Pro Glu Leu Leu Gly Gly Ser Ser Val
165 170 175

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
180 185 186G

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
195 200 205

Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
210 215 220

Thr Lys Pre Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser
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V109 ()- 6v

-

225 230 235 2490

Glu Tyr

255

Leu Asn Lys

250

Val Thr Val Leu His Gln Asp Trp Gly Lys

245

Len

Bla Pro Pro Ile Glu Thr Ile

265

Lys
270

VYal Ser Asn Leu

260

Cys Lys Lys

Ala Gln Pro Glu Pro Gln Vval Thr Leu Pre

275

Ser Tyr

285

Arg
280

Lys Lys Gly

Ser Leu Thr Leu

300

Thr Gln Val

295

Ser Glu Leu Lys Asn Cys

290

Pro Arg Asp

Asn
32¢

Tle Ala Val Glu Glu Ser

315

Phe Pro Ser Trp

310

Val
305

Lys Gly Tyr Asp

Thr Thr Pro Val Leu Ser

330

Asp
335

Gln Glu Asn Asn Pro

325

Gly Fro Tyr Lys

Thr Val Lys Ser

350

Phe Leu Ser Leu Asp Arg

340

Phe Tyr Lys

345

Asp Gly Ser

His Glu Ala Leu

365

Ser Val Met

360

Gln Gln Val Phe

355

Trp Gly Asn Cys Ser

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

370

<210> 14
<211> 1152
<212> DNA

375

<213> Artificial Seguence

<220>

380

<223> Description of Artificial Sequence: L104EAZOWIg

<400> 14

atgggtgtac
agcatggcga
ggcatcgecta
acagtgcttc
gggaatgagt
gtgaacctca
gagctcatgt
attgatccag
acatccccac
ccaaaaccca
gacgtgagcc
cataatgcca
gtcotcaccg
aacaaagcce
gaaccacagq
ctgacctgec

gggeagcecgg
ttcctctaca

tgectcacaca
gcatggcaat
gctttgtgtg
ggcaggctga
tgaccttcct
ctatccaagg
acccaccygce
aaccgtgecc
cgtecceage
aggacaccet
acgaagacee
agacaaagcc
tcctgeacea
tcocagceocao
tgtacaccct
tggtcaaagg
agaacaacta
gcaagctcac

gaggacgctg
gcacgtggce
tgagtatgca
cagccaggtg
agatgattcc
actgagggcc
atactacgag
agattctgat
acctgaactc
catgatctce
tgaggtcaag
gcgggaggag
ggactggctg
catcgagaaa
gccecratcee
cttctatcec
caagaccacyg
cgtggacaag

ctcagtctgg
cagcctgetg
tcteccaggea
actgaagtct
atctgcacqg
atggacacgqg
ggcataggea
caggageccca
ctggggggat
cggacecectg
ttcaactggt
cagtacaaca
aatggcaagg
accatctcea
cgggatgage
agcgacatcg
cctoecegtge
agcaggtgge

tecttgecact
tggtactgge
aatggactga
gtgcggecaac
gecacctccag
gactctacat
acggaaccca
aatcttctyga
cgtcagtctt
aggtcacatg
acgtggacgyg
gcacgtaccg
agtacaagtyg
aagccaaagyg
tgaccaagaa
ccgiggagtg
tggactccga
agcaggggaa

cctgtttcea
cagcagcega
ggtccgggtyg
ctacatgatg
tggaaatcaa
ctgcaaggtg
gatttatgta
caaaactcac
cctecttecce
cgtggtggtg
cgtggaggty
tgtggtcagce
caaggtctcc
gcagcceoaga
ccaggtcage
ggagagcaat
cggectecttc
cgtcttctea

60
120
180
240
300
360
420
480
540
600
660
720
780
840
500
960
1020
1080
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tgctccogtga tgcatgagge totgoacaac cactacacgc agaagagect ctccoccotgtet 1140
cegggtaaat ga 1152

<210> 15
<211l> 383
<Z212> PRT
<213> Artificial Seguence

<220>
<223> Description of Artificial Seguence: L104EAZSWIg

<400> 15
Met Gly Val Leu Leu Thr Gln Arg Thr Leu Leu Ser Leu Val Leu Ala
1 5 10 15

Leu Leu Phe Pro Ser Met Ala Ser Met Ala Met His Val Ala Gln Pro
20 25 30

ala val val Leu Ala Ser Ser Arg Gly Ile Ala Ser Phe Val Cys Glu
35 40 45

Tyr Ala Ser Pro Gly Lys Trp Thr Glu Val Arg Val Thr Val Leu Arg
50 55 60

Gin Ala Asp Ser Glm Val Thr Glu Val Cys Ala Ala Thr Tyr Met Met
65 70 75 80

Gly Asn Glu Leu Thr Phe Leu Asp Asp Ser Ile Cys Thr Gly Thr Ser
B5 30 95

Ser Gly Asn Gln Val Asn Leu Thr Ile Gln Gly Leu Arg Ala Met Asp
100 105 110

Thr Gly Leu Tyr Ile Cys Lys Val Glu Leu Met Tyr Pro Pro Pro Tyr
115 120 125

Tyr Glu Gly Ile Gly Asn Gly Thr Gln Ile Tyr Val Ile Asp Pro Glu
130 135 140

Pro Cys Pro Asp Ser Asp Gln Glu Pro Lys Ser Ser Asp Lys Thr His
145 150 . 155 160

Thr Ser Pro Pro Ser Pro Ala Pro Glu Leu Leu Gly Gly Ser Ser Val
165 170 175

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
180 185 190

Pro Glu Val Thr Cys val Val Val Asp Val Ser His Glu Asp Pro Glu
185 200 205

val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
210 215 220

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser
225 230 235 240




Val Leu Thr Val Leu His Gln Asp Trp Leu Asn
245 250

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro

260 265
Ser Lys Ala Lys Gly Gln Preo Arg Glu Fro Gln
2758 280
Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val
230 295

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val

305 310 315

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Preo
325 330

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr

340 ’ 345
Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val
355 360
His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
370 375

<210> 16

<211> 6386

<21i2> DNA

<213> Homo sapiens

<400> 18

atgggtgtac tgctcacaca gaggacgctg ctcagtetgg

agcatggcga gcatggcaat gcacgtggec cagectgetg

ggcatcgeca gotttgtgtg tgagtatgca tctccaggea

acagtgcttc ggcaggctga cagecaggtyg actgaagtct

gggaatgagt tgaccttcct agatgattce atctgeacgg

gtgaaccteca ctateccaagg actgagggec atggacacdg

gagctcatgt acccaccgec atactacctg ggcataggcea

attgatccag aaccgtgcce agattctgac ttectectcet

tcggggttgt ttttttatag ctttctcctc acagetgttt

aaaagaagcc ctcecttacaac aggggtctat gtgaaaatge

gaaaagcaat ttcagcctta ttttattcec atcaat

<210> 17

211> 212

<212> PRT

<213> Homo sapiens

<400> 17

& ()-p#7qNzY8"QO0 # < \WLORE' ()-" < \WOMR&' ()-" < \WO0%' ()-"!< \WL0%

& ()-"1< \WO0%&' ()-" v &L0¥R& ()-N|[:-010S < \WO0¥%B&' ()-" < \WOMR& ()-" <
\WLOURE' () -" < \WLOR&E' ()-" < \WLOR&' ()-" < \WLOYR& ()-"N: bA010S $v
S10%&' ()- v s10%& ()- v s109%& ()- v s1l0%& ()-
s10%& v s10%h& ()- v s109%& ()- v

H) 10%& ()-10S10S| [ bA010S $v
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Gly Lys Glu

Ile Glu Lys

270

Val Tyr Thr

285

Ser Leu Thr

300

Glu Trp Glu

Pro Val Leu

Val Asp Lys

350
His Glu
365

Met

Ser Pro Gly

380

tecttgcact
tggtactggc
aagccactga
gtgcggcaac
gcaccteccag
gactctacat
acggaaccca
ggatccttge
ctttgagcaa
ccocaacaga

Tyr Lys

255

Thr Ile

Leu Pro
Leu

Cys

Asn
320

Ser

Asp Ser

335

Ser Arg

Ala Leu

Lys

cctgtttcca
cagcagccega
ggtccgggtyg
ctacatgatg
tggaaatcaa
ctgcaaggtyg
gatttatgta
agcagttagt
aztgctaaag
gccagaatgt

Met Gly Val Leu Leu Thr Gln Arg Thr Leu Leu Ser Leu Val Leu Ala

1

5

10

15

60

120
180
240
300
360
420
480
540
600
636
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Gly Asn Glu Leu Thr Phe

Ser

Thr

Tyr

Pro

145

Ser

Lys

Met

Ile

Gly

Gly

Leu

130

Cys

Gly

Met

Pro

Pro
210

<210> 18
<211> 11

<212>
<213>

<220>

<223>

<400> 18
atgggtgtac
agcatggcga
ggcatcgcta
acagtgcttce
gggaatgagt
gtgaacctca
gagctcatgt
attgatccag

Asn

Leu

135

Gly

Pro

Leu

Leu

FPro

185

Ile

32

DNA
Artificial Sequence

85

Gln Val
100

Tyr Ile

Ile Gly

Asp Ser

Phe Fhe

165

Lys Lys
180

Thr Glu

Asn

tgctcacaca
gcatggcaat
gctttgtgtyg
ggcaggetga
tgaccttect
ctatccaagg
acccacogec
aaccgtgcec

Asn

Cys

Asn

Asp

150

Tyr

Arg

Pro

abcdef ghi j kl mopqr stuvwxyz{|}~6Ti nes

abcdef ghi j ki rmopqr stuvwxyz{| }~
L #SUR () *+, - . | Ok28456#89:c Gly Lys Ala Thr Glu Val Arg Val Thr Val Leu Arg
<=>7 @BCDEFGHI JKLM\?@D(RSTUVW(YZ[ \ ]2 abcdef ghi j kI #hopgr st uvwxyz{|} ~

Leu Asp Asp Ser

Leu

Lys

Gly

135

Phe

Ser

Ser

Glu

Thr

Val

120

Thr

Leu

Phe

Pro

Cys
200

gaggacgctyg
gcacgtggec
tgagtatgca
cagccaggtyg
agatgattcc
actgagggcc
atactacctg
agattctgat

Ile

105

Glu

Gln

Leu

Leu

Leu

185

Glu

S0

Gln

Leu

Ile

Trp

Leu

170

Thr

Lys

ctcagtctgg
cagcctgetg
tcteccaggea
actgaagtct
atctgcacgg
atggacacgg
ggcataggea
caggagccca

Ile Cys

Gly Leu

Met Tyr

Tyr Val

140
Ile Leu
155
Thr Ala

Thr Gly

Gln Phe

8§Er Gln Val Thr Glu val Cys Ala Ala Thr Tyr Met Met
_ abcdef gh| pkl mopqgr st uvwxyz{| } ~

Thr Gly Thr Ser

Arg

Pro

125

Ile

Ala

Val

Val

Gln
205

Description of Artificial Sequence:CTLA4dIg

Ala

11¢

Pro

Asp

Ala

Ser

Tyr

190

Pro

tccttgeact
tggtactggce
aagccactga
gtgcggcaac
gcacctecaq
gactctacat
acggaaccca
aatcttctga

95

Met Asp

Fro Tyr

Fro Glu

Val Ser
160

Leu Ser
175

Val Lys

Tyr Phe

cctgtttceca
cagcagecga
ggtccgggtg
ctacatgatg
tggaaatcaa
ctgcaaggtg
gatttatgta
caaaactcac

60

120
180
240
300
360
420
480



acatccecac
ccaaaaccca
gacgtgagcc
cataatgcca
gtcctraceg
aacaaagcecc
gaaccacagg
ctgacctgcc
gggcagccgg
Ctcctetaca
tgcteocgtga
ccgggtaaat

<210>
<211>
<212>

19
383
PRT

cgtccccage
aggacaccct
acgaagaccce
agacaaagee
tcetgcacceca
tcccagecee
tgtacaccet
tggtcaaagqg
agaacaacta
gcaagctcac
tgcatgagge
ga

acctgaactc
catgatctcce
tgaggtcaag
gcgggaggag
ggactggctg
catcgagaaa
gceceeeatec
cttectatccee
caagaccacyg
cgtggacaag
tctgcacaac

<213> Artificizl Sequence

<220>
<223>

<4G0> 19

Met Gly Val
1

Phe

Leu Leu

Ala Val val

35

Ala
50

Tyr Ser

Gln
65

Ala Asp

Gly Asn Glu

Ser Gly Asn

Thr Leu

115

Gly

Leu
130

Tyr Gly

Pro Pro

145

Cys

Thr Ser Pro

FPhe Leu Phe

Description of Artificial

Leu Leu

Pro Ser

20

Leu Ala

Fro

Gly

Ser Gln

Thr

Met

Ser

Lys

Val

Gln Arg

Ala Ser

Ser Arg

40

Ala
55

Thr

Thr Gilu

70

Thr
85

Leu

Gln Val

100

Tyr Ile

Ile Gly

Asp Ser

Phe

Asn

Cys

Asn

Asp

Leu Asp

Leu Thr

Met

Gly

Glu

Val

Asp

Ile

ctgggtggat
cggaccecctyg
ttcaactggt
cagtacaaca
aatggcaagg
accatctcca
cgggatgage
agcgacatcg
cctececegtge
agcaggtggc
cactacacgc

Thr Leu Leu

10

BAla Met
25

Ile Ala

Val Arg

Ala
75

Cys

Ser Ile

20

Gln Gly

108

Val
120

Lys
Gly Thr
135

Gln Glu

150

Ser
la5

Pro

Pro Pro

Pro

Lys

Ala Pro

Pro Lys

Glu

Gln

Pro

Giu

Asp

Leu Met

Ile Tyr

Ser
155

Lys

Leu Leun

170

Thr Leu

24 December 2004

cgtcagtett
aggtcacatyg
acgtggacygg
gcacgtaccg
agtacaagtg
aagccaaagq
tgaccaagaa
ccgtggagtg
tggactccga

agcaggggaa
agaagagcct

Sequence:CTLA4Ig

Ser Leu Val

Val Ala

30

His

Phe
45

Ser Val

Val Thr Val

60
Thr

Ala Tyr

Cys Thr Gly

Ala
110

Leu Arg

Prc Pro

125

Tyr

Val Ile

140

Asp

Ser Asp Lys

Gly Gly Ser

Met Ile Ser

cctecttceece
cgtggtggtyg
cgtggaggty
ggtggtcage
caaggtctce
gcagcecccga
ccaggtecage
ggagagcaat
cggctectte
cgtcttcteca
ctccctgtcet

Leu Ala
15

Gln Pro

Cys Glu
Leu

Arg

Met
80

Met

Thr Ser

95

Met Asp

Pro Tyr
Pro Glu

His
160

Thr

Ser Val

175

Arg Thr

540
600
660
720
780
640
300
560
1020
1080
11490
1152



- -w
24 December 2004
1853 190

vVal val Val Asp Val Ser His Glu Asp Proc Gluo
200 205

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
215 ’ 220

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser
230 235 ' 240

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
250 255

Lys Ala Leu Pro Bla Pro Ile Glu Lys Thr Ile
265 270

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
280 285

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
295 300

Pr¢e Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
310 315 320

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
330 335

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Axg
345 350

Yal Phe Ser Cys Ser Val Met His Glu Ala Leu
360 Jes

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
375 380




