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and an -7- i munogl obulin constant region or portion

thep@ef - Wap%ﬁﬁé@&rﬁi Jh%ﬁgtlcmymaémnHaﬁonsmed to
i rnmunogl obul'i n const ant regl on can wild-type, or

nutfariamentabodiet the doursaaf piigied 3!Thﬁé1F gl gy ALIRAN Or
[
T T

muldihioaricil oarpging forevettive/rpoissipept dade RAstfieha sertdbwee ef TNF
tetranmer.s,. and Xamer s A4-| | ecul aI 0is

o BB e Py T rebided lar o SRt FRbbSaPHREouSs o
137N arﬁ@%ﬁlv‘sﬁh&rgpy@%@notwweﬁt% frogrBiéioRd 'of Uaf 8 IR\ @@&an B. et
and the term"B refers to both B7-1 and B7-2

and!-OBgwynatolgy, Aedpmicinitof Mpscylpskelgial Disgase lepdsy nt‘?ﬂ

t 7 refers CD86-1g.
10[ OO%S:TLI} ﬁingr{g%é’?r]b%gl ?ri(ﬁﬁlgﬂ q%'llggzzoaiﬂr efers to a
pr doeilh nollexiyl belraya myd fidtre teepinreot ?ét@ﬁ wdn sBeruebicds with

e T R e S e

27- iﬁ:&%ﬂ@ﬁt&ﬁﬁﬂ@l‘ DeNGhze oﬁlhelﬂﬁﬁitdamt@i sie}j:ct(vce)y 127eBR2T afll SEQ
IDNQ2, or, (vi) 25-3 %éhﬁé I n nonomeric
f oratiiyasies éndpﬁ’rﬁ‘feéf‘?%thﬁ Tﬂ"e d t o herein as "SEQ

I D NO 2 monomners, "oor rmnomsrs 15 "having a SEQ ID

NG 2 sequence” These SEQ I D NO 2 nononers can

di merize, such t haSUMMARYQRBHEINVEATICNN i ncl ude,

f .
15 ( Io; [0 (i '@‘Se p('é(s%r)lt"i'ﬁ;% alg d(n) \Br?\(ﬂgc%s)aqg%%(‘d (d\}"l)p c;véllatl)nlg)"i’)p glrf]lyﬂllr{ g)the

(i ideyelbpmont afRIA @ subjects(with)Usonomprisi)g ad(minijtedmgdo (he)subject in

(ii nd i) (Lii) and A s Ll nd (i v); (iij)
d?eg:%;hcre%{ zﬂ) eaffeéthvg ux}t of %}}e (;’}Ial}{ég }(nioz;;fl:%e m é))ar%%ca&ttc\z}g :
(I VoorrBltidnvihgreof( V) and (v); (v) and (vi); and, (vi)
and Sw) These different 20 di ner conbi natl ons can
al S80BY s ocTheteesgRtiny cBBRIHUBhH @FOvidss p G1ethofl &f Flapime or retarding
B R O P SR nish b QIR Bt
| D iNGed! theretfan niftctive appwtt ef ths CThad agolacuSE® phaynMcewical
encet N encodi ng CTLA4l g as shown in SEQ ID
HWQ%I l%ne 8sTted on May 31, 1991 with the Anmerican
le p[goml t uTke @bzﬁt&ﬁﬁebﬁcﬂh DTG es alﬁ)é?nl(ijlil:i dfmdesteripsibiycts with UA
Bl v nassas, VA 20110-2209 under €. provi si ans
of YORWIIEAY g%@@tsteﬂ%me SRRt Wélgecg‘@eﬁoff?efﬁgﬁs% SRYea e
2ACCEPSA AR MR or AEREEREPIm s 0k BRRBF Hanst er Ovary
(CHO) cell line expressing CTLA4lg as shown in SEQ ID
NO [201s dBysas¢seeidnisntiverogdes foosiminstrationvoey ¢fjective amount
I der}lﬂ% Aﬁilg?mﬁ"elw‘g%; }%ﬁhac]e%%?éomﬂog’%é El'ﬁebg H‘l’zlgvm%’gle subject

subst ance St ar
f oritmingtl Ao 06f wieal®nt betht symadtords asgommmjwmh the 'ﬂ;smse,ahcludmg

CTLA ru stance 0Sj tjon conprises
corEENET T Bt 0 RIS (RO ot 1B pin
38 and s BRERbESIbquentR Yecreddig the physical disability.
2009/ 137424PCT/ 82009/04 761 [OEZS]A ‘fornul ated bul k
solution” refers to the final formulation prior to
filling of the container such as the fornul ated
solution prior to filling the vials for
| yophilization, or the fornul-at-ed solution prior to
filling the syringe for SC injection. [0026] A "drug
product” refers to the final fornulation packaged in a
contai ner 5 which nmay be reconstituted before use,
such as with a lyophilized drug product; diluted
further before use, such as with a |iquid drug
product; or utilized as is, such as with a SC sol ution
dr ug product [0027] Fbalth Cpestlonnalre Assessnents

a o . . a o .

LAy




[ 0028] "Medi cal Qutcones Study Short Form 36 (SF-36)"
refers to forns used to 1l5eval uate the inpact of

wa bwpapp2on health-related quality of |ife (HRSOLYS200%@42761
SF-36 consists of 36 itens which covers four physical
and four nental domains (physical function,
role physi cal, bodily pain, general health, vitality,

gmﬁ' 61 T URGL QR odE O the GIRIHRRRL ma%eiugs@% ﬂpr&%@h&ﬁéal

nd|V| ual donmmi ns are used derive
p h;fsno@atl ofulijente mith U comsemed by ﬁmﬂmh&/ Asmnwt (Rmsemnalre

h d
oA adiind ResfiPrpd blhyRlEE. SERGARLRT Ca¢ 1 N9
A"?Wl@@n Rite uidaiods o1 ths Boeitih ialo n(aé\lsé\)lsemm iniibitatria@nral he

Classn‘lcatlon of Rheuma,t0| Arthri refers to
S Qamedsol Lk OIS A SHSETTHELA St e er bpgyj marrow

cl %&hég&aﬁgmxeﬂg@m gsc;fmee&&stm%a.d to have RA
if he or she has satisfied at | east four of the seven

criteria. Criteria 1 through 4 nust be present for

25at | east 6 D) gsﬁ?ggk\)%%ghﬁeﬁ Y Qiteria

for the CIaSS|f|ca t'erion inition .
Mor{e 18y StHIGE hm&nwblnemun@osda sefiuvass(SER O d) olmpbrtidveof an

oints lLastin t | bef or.e maxj mal . )
10) PetiSeitse g CEREE moRhie S SP v b Pl ecig segponce
At (5e@Ib N p&ichRl By tRRaRicStiauC TBASMS bk chaMhiigased t
tissue swelling or fluid (not bony overgrowh alone)

obgupdpeef Hym Piprrpesphrrsettn dclude giglesilpt aving; th anipe add
an§ %h&éﬁﬁé&ﬁduk@&ghs BRs o MRy mDSE, (91 oM omggtmi%e(m

joints) hr|t|s of Rand joints | east
one& 7188 wf SERER NWBjof ém) Q&EBSQMESEQ&B N@ Rsar,opiERlly 61 21382 of

1 o PSSR SEL b SO U DR MRl XA
Si deBowahg te@mbQm)yan(Oucbastte:rMIsagnﬂ\sedlueem(nﬁd@)fud&l B SMBEQ D

S, NatclaniBi e SEQIBR Sh B 0e exEanue Bra ot

Pr A INENGESeRdeE3 LNRSASESUITY OGS amBRAb abzﬂs 27 151 of SEQ]DNO 2,
juxta-articul ar regions, obser ved by gl ysi ci an

Ser(0ha Phd{iedpastion afdka mapdefohetnstart r@aﬂorb uglptiisiendid- 1159 of
Y N, S AT ok ODE S b T v
normgbn (zmntbsvtﬂies 4o/b) Batf SEQAD NRadi mginaphds:liihhiﬁg:é§EQ D
NO:2), a modified human IgG1 CH2 domain (nucleotides 509-838 of SEQ ID NG:1;
amino acids 167-276 of SEQ ID NO:2), and a human IgG1 CH3 domain (nucleotides
839-1159 of SEQ ID NO:1; amino acids 277-383 of SEQ ID NO:2).
25 [0019]  FIG 2 depicts the time to discontinuation due to development of RA as

evaluated in the clinical study described in Example 111

DETAILED DESCRIPTION OF THE INVENTION
[0020] As utilized herein:
30 [0021] The terms “CTLA4-Ig” or “CTLA4-Ig molecule” or “CTLA4lg molecule”
are used interchangeably, and refer to a protein molecule that comprises at least a

polypeptide having a CTLA4 extracellular domain or portion thereof and an
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Changes typical of RA on PA hand and wi st
radi ogr aphs, which nust include erosions or

waesgudMacal bony decal cification |ocalized toP@r/USIIE042761
mar ked adj acent to the involved joints (osteoarthritis
changes al one do not qualify) Abbrevi ations: ARA,
Ameri can Rheumati sm Associ ati on; PIP, proxinal

' ntiﬁﬁﬁh@él@ﬂj@ﬁ @J)nsta%gp glo%; %?ﬁérpﬁ%@} @HQ@@&@CIIMEP dorrgxn and the

net at ar sophal angeal ; umatoi d arthritis
podmeripegietatin 6Pristant BB marh@ wikd-type, ACRUtanberanaglifies, and

cli [.8

o MR AR AR RE Bt iy P RREp Abblad i ity oqmprse

Th adﬁ(i&;zitpro&ndemmuﬁeh @A Respdasie Bekisordéronsultimer forms of
desgcri ed| 2 below. A's ect sati sf,i t he

S ARATDTEP e Eb PRSP e POOTSE, AGLATE molceule also
Irrnféh\pgﬁrseibmding@mim@a@rsmbl en joint counts and 20
percenﬂTB %ovemant in three of five remainin

sytpl’a $umed - 1S uefrs 43 CRAP| tenterman@7 ph ?&fﬁaﬁ’ﬁﬁ‘ and the
gl QB4 o ?ﬁé’é % GHRBIGSind BAL zﬂ(cmbiéﬁ& @BIBG)dTﬁballgfnll By 120

an acute phase reactant suc C-reactive Protein
( CRBY-18g” Efepad CD80-18dheteym ﬁéb@ﬂg”os‘clESR)g” (Fab §@|8§~1@ T.

5! by 2SR BP0 P 105 3k B e e
s| Mand i dcyd s_e@u@u@q)iaeild@at(i)szﬁmes of SEQ TAGRRY), (i pT6-3AEREEQ ID
crlterlon i f

oSt S r sEaiilida hel Puhot Shthio MoTh oL TRy )

50 3880 BEQIBNO:D rﬂ?r(ﬂ%/@mm of gﬁ@fﬂmbtz\/% Yoonbedd OB these
of five remaining s ons measured, such as patient

and:rcpihlyswubamcfgwbalhemmchs SE@éDé‘i%%g@gomfra,u RT MPAYIRGTE al

50 SR e D AU PRSP a5 RO SRl

Defsuch mhtaimsermﬁﬁbmnmsebaxt ackdt, fmmxpmpler(ﬁ) ava (i);datasd(ii); (i) and

oAt @R 0 b IR SR Boate PSR AR RR CLgAEE: 6 ana
J O'WF (Beudtvij (mﬁé&m (ﬁf)t (n@' a@b @Iv) @maﬁmﬂer@ﬁn) @rfd (pal ()And (iv);
Omm vi sual anal Og scal e

as éé@ SRi: (b7 anfl WBad e y; \ﬁY)tayd AV i ﬁ*_’t‘é éﬁﬁ?ﬂﬁ (¥ uaTheafh%Ffﬁ@m

205 C&lifler combinations can also associate with each other to form tetramer CTLA4Ig
molecules. These monomers, dimers, tetramers and other multimers can be referred
to herein as “ SEQ 1D NO:2 proteins™ or proteins “having a SEQ ID NO:2 sequence”.
(DNA encoding CTLA41Ig as shown in SEQ ID NO:2 was deposited on May 31, 1991
with the American Type Culture Collection (ATCC®), 10801 University Blvd.,

25  Manassas, VA 20110-2209 under the provisions of the Budapest Treaty, and has
been accorded ATCC® accession number ATCC® 68629; a Chinese Hamster Ovary
(CHO) cell line expressing CTLA4Ig as shown in SEQ ID NO:2 was deposited on
May 31, 1991 with ATCC® identification number CRL-10762).

[0024] A “drug substance” refers to the starting material utilized in formulation of

30  the final drug product. Typical CTLA4lg drug substance composition comprises a
protein concentration from 20 mg/ml to 60 mg/ml, pH from 6 to 8 and %HMW
species of < 5%.
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5. Physician gl obal assessnent of disease activity A
0-100mm vi sual anal og scale 6. Subject assessnent of
wWpbnpsizzab4 f uncti on Heal th Assessnent Questi onnRaF/ES2009/042761
(HAQ 7. Acute phase reactant val ue ESR (Westergren)
and C-reactive protein 15 [00311A person is di agnosed
vvith undi fferentiated arthritis (UA) when they have
Rjat ';Q“i%hhxﬂht@@i)uli% YE1Q¥dnt kFer@to h¥vng &”ormafaﬁoh 9#;611':@ filling
possess at | east one and not nore than three of
t h of theicoripingr il aschabsntlpied solppnarioRR fdi‘m& thevialyden can

e R L

"t rje@6] orA “drugplt)d\mg’ refdfs mlmw&‘mat formelatgepatlgtd/in a container
medi_¢i,nal .or ot her ﬁsg’%é Trea

S ITaRy R reme e e e Sie Sabadr b el R et

di SBaee furBREbIGE abe siches SHARLQER dafy fritRicdbs@ased &'is, such as
di sorder, reduce the severity of the disease, alter

t heVithou¥ eolufonydiee RIP&hse progressi on 5ari df or
at e
80 B 1R i P SERS pis (A RN AT S0 b of R &Hons
r espcﬂw@&véu@e patbyts rf@“qurlnatpmn of diswact dcomiay. TWPLeAYmptom invtuded:
itive actions_w
cort 2 SR ey iy Rty ATl BB kit By eno
by didaBNigdvaligte® by befdzE iphtidint MG %H@dﬁhﬁ;ﬁﬁ&ﬁqd&ﬁtﬁﬂhaxre regarding
ogr.essin RA thr e use of the.conpositions
stg‘ﬁ Waw%&eg rhFmsegd %é‘g%‘WpB’éeaST aotixtty gt digR ‘ﬁ%i Hevefyued 2
I ngihgéléih@ Rndaih @trﬁg I8, @tsdl on f@@urﬁaa@gbr @obswwﬁbsz)%
Serum sanpl es can be ana or CTLA4I y an

enz[%i?es} | i niddadica @B@rﬂj@iﬂswﬁé}a{yn@@l@fg%é)” fe@r{im@ﬂ@,s used to
RIS L RS F RISy

d| maﬁslstt of ?fﬁetemstv@m‘rmmwrs fome p}lnamelra,nd iex anetal dcmmmm;t(bheyswal
ineric, f Ad-1g nol.ecyles, can ¢ rise a
bl Gt b Setor Gl Pl o e

of bl and nhtal RERHAL OthelhdiRideaAshait ak @EHIQR derive the

CTLA4-I€{% nol ecul es can have wi | d-t pe or mnutant

sedUigtied and meptalsLmppICat SURITRAY PO SPHChranEe EMOOARO ppith
Z@Xtﬂi%%?LJOWS%d]&ﬂﬂ?b&te@%ﬁh{ym@@g| obul i n const ant

regi on sequences I'g nmononers, alone, or in
di ri@929]1t et Flarfe P8 oRcvireh dumeniodrt Ripsmation mssoerahom(éxRA) Criteria for

glrg g}égslé%gm &8% a{é};ﬁ%ﬁ&éﬂ%ﬂ? eéscta Sel%?ﬁlt?x%dnéscr ed in

at T#RSK betovr EFdr alaﬁlsaﬁ@tlﬁtemrpms, @fsulﬁj EdTRY safdirto ﬁﬁ\hERA if he or she
cul es. For exa the jnven

ITU| . %gﬁ%‘quf@uwg thesarea Cﬁ 31 CrtprdmL thygyg ' st be present for

25 at least 6 weeks,



25 are greater than 90%
99. 5% CTLA4-1g di ners.

95% 96% 97%
In one enbodi nent,

98%
t he

99% or

w0 eopemsidon provi des a CTLA4-1g nol ecul e popul aRGOHS20n%042761
conpri ses from about 95% to about 99.5% CTLA4-1g di ner
and from about 0.5%to about 5% of CTLA4-1g tetraner.

I n anot her enbodi nent,
popul ati on conprises about 19&1% CTLA4-1g di mer,

1.

nononer .

5% CTLA4- |

the CTLA4-1g nol ecul e
about
rarner and about 30 0.5% CTLA4-1g

tet
[ 00BG] IevieebABAt G the Cifesificaiemef B

th

1 I
OESaPpopura

gﬁ %Eﬂlation i g

tromof—CTtAd=1 rrot-ecutreswherern
ljsﬁ‘giBIt On J

stantially free of CILA4-1¢g

3

NORRning JiifneSO!
LA4-1g nononer
CTLA4-1g nol eq

GMhRS stifEiBSinaAl hdlihd/thE foes Rbting at least 1
nol ecul es can refer to a popul ation

°9.q

-

ﬁ?%#hriﬁ%"df‘eﬁ}'éé >
ventl on provi de
ex eiore jbinearpopul
LA4-1g mul tinmer
tetraners, hex
LA4- Ig mul tine

lg multiner

gég%ln one_enbd

GpusbeftiaraRgpeimmBsaemenan 1% 0.5% or
soft tissue

0037 i R
e e e Pl e g sof e
atvelding bsfligd bst bortyi cabrigyowth elengfobserved by a

S 1S L8 R oS,

Fheydan
MOB) v@gsd biesw] lakgankit BanMdPh&Ens) can

alallla G g D ol ¥ S = V-
Mdgastpge jeinh arepogyvofensag,abgye ip wh, H4CP, or PIP
30&@rger than dinmeric form 10

Lent, a CTLA4-1g nononer ol ecul.e

38 o908 98

NG 2,

25
cq

. Bguectritor exa
-383.0f SEQ ID
iai"‘;“%- 383 of

or optional
-383 of SEQ ID
nprising the ny

fa)

riphneltanedies iavvilveocalciftheseore gnwteras (as (i )

D8 S 08 e P

|BIP,(MEP 22 MBBRjottits ISEEep b D@iBout@absolutt )
NO 2. \Wen an expression cassette
VBRI HCi d sequence of SEQ ID NO 1

i g
fd
of

LRALERRGE TN Wb dRadebld RdukisveP bER PRI MR ce ONQBR or

rm expressed ha
nvdtlbd oni ne (r¢g

s the N-term nus amno acid residue
shidagss, 27 inghxBRGcnBr Ngony, obsgnvedipy a physician

COt

1% SEY B RS

W
a
S
th

sactbmcl udes t he
gnal Sequence (
e expressed pro

Nl R
IN- LE] 114 11U

R R e R B Neflrot

faackt’ by asegebachafas bén poxidasinddss thalVis
SEQ ID NO 1),

nucl eoti des 11-88 of
tpéfcﬁquf&}ﬁﬁn%@qtrﬁ?w%!eitszo contai ns an

On
C

of
of
va
25

CORL@bLHpHIE S 9N
eaved from t he
ghangei n export
the cell. But
riants, such as
and 26 (result

L\'aa

t heo..L.Al.-a.\.2
TG T Cx

Ahaped YRIAGEof RASn PAORAN arRBfie Meoghaphs,
expressed protein during the process
Whidnno encgyis sisiiaanyT upquierseldionbn out
Ccielgﬁc\fiﬁga%oﬁ {lafifed % e bt M‘axtk@& g&'gc%bt C}o the
cl'eavage between am no acid HeS| ues
! ingplven jaints Nbﬂt@mfhrﬁh&hgfgex ﬁelilfﬂiﬂleloﬂ Gualify)

hotywoeon-—am-Be-—a3ed-0
CTUVWVWCTTT AT 1ImTu T aci u

VA L
VAT

—ant ') or
ot O

I e SA i@ satidds: aARIA 28madan ®hulrhatizar Adsodmiodt PR piorinsl of

resi due 2, i

C

5r

exanpl e,

i

. e,

dniyhalapgspl MGT:

a4t g ah}ﬁitl\/%{lp‘% foBteFdaftdgor®f residue 27).
e

th
xture of CTLA4-

SRR

the "Met-Ala varjant"), as opposed to
a}ﬁaﬁﬁp%aa@“%ﬁ‘ég Mil12 gi@é%@f%%ﬁﬁ@%%ah R,
For

a variant can be present in a

I g nol ecul es at about 1% and the

ii&c@ a{%v?ﬂsg Et%?]%g ba@g}éﬁérit

n a 1 on, € expresse

g

pr adsebishbd BMhSBE@eribaiNy kg3 0f Risnmbakey CTheARRMLse Data Set and

Al ia

noﬁggu]es

varjants due to inc
C (ReSReHe Defutipraret
NO 2. In a mxtur

B PSR 0 TG A

e of CTLA4-1g nol ecul es, nononers

having lysine at the Cterm nus- (residue 383 of SEQ ID

NO 2) can be present,

for exanple, at about 4-5%

[ 0039] A CTLA4-1g nonorer nol ecul e can conprise an

extracel | ul ar domai n of human CTLAA4.

enbodi nent, the extracellular domain can conprise the

I n one

5 nucl eoti de sequence of nucl eotides 89-463 of SEQ ID
NO 1 that code for am no acids 27-151 of SEQ I D NO 2.

. g

In anpther enbodi nent, the extracellular domai n can

o Y o PN L,



10 enbodi nent,
nucl eoti de sequence t hat
wWOLH/198% 96% 97% 98%
nucl eoti des 89-463 of SEQ I D

nmonomer nol ecul e can conprise a constant
Thi s const ant

human i mmunogl obul i n.

the extracel lul ar domain can conprise a
i s at
or 99% i denti cal

| east 75% 80% 85%

t 0 PCT/US2009/042761
[ 0040] A CTLA4-1g
region of a

regi on can be a

NG | .

POrAlCRROOEritdridON SleAMWas @9 ipeRtent 1Bblk Em &0 RStk afde@iolsh joint

can have a wild-type or

mut ant sequence,

The const ant

r egPwHs ¥ OpsrceRtdmpiaypraent iylyee of eempims, sypgiams megryred,

I g’%lxch a{s

froma

i 5ob

AR

eav

Al el
y C

ﬁdtglg%t, %%ﬁ%h?ﬂca@ a‘f@agi)l?fy, and an

i nmaowte ghasb tattant sWhess €-teh@ive Brdein (ERF)ey Expedited SaferpnRaport

ook Euih chP sl P Ry

nC %nl" et al.,
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FoRH LoREPERp:

donatinsis Rekum. 3811-9 0199gR, SRl subjectGhitficyther aCREE” or

const ant is froml

); ,region,
r egtom Caff EwH (
COﬂ&k@P&m&ﬁﬁuaﬂoﬁP&RMQde§bor
I n one enbodi nent,

M |
{ fhste vse 58?% ﬁ@lr@%rc

t he const ant

gE, the constant, )
Bf IR BRpery vely, in
fHetoenGirbrovelsbid, re@ecti@y: in

region can conprise on

or thise ef BEemaining seapions terriodssubh anpaligtand pipysiciag global

10I g'\éis%ﬁselcg I

nononer no

am no acids 152- 166 of SEQ I

serines at am no acid residues 156, 162,

ST R REG T B

hi rEfR.r egi on (nucl eoti des 464-508 of SEQ I D NO

4%_

s s e Sy gg ORP
1;

D NO 2) wherein the

and 165 of

SEQ I D NGO 2 have been engi negeg: from cyst ei nes

pr esent
embodi nent, a CPHA4CYTg

in the wil|d-type sequence.

hiid Bpspovse Pefiditonsr i ses a

[0042].1.n one

4G Bn 0T Re" RO T8 hunmn

ré hunan

PR

MNP0 S

mal n _havi ng

nual eeidedemt &9t 838 of SEQ I
167-276 of _SEQ.1.D kr}?; t-he--b

DShGHardiz&NgR jamt esinAci ds

U j

havi Pgolisadeisiaorees 839- 1159 ¢

> 88?%%%%%‘#%%?@ 584 7'6f
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A 0-10(Fam vick
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a | @TEkdect giobd lasesshrenfpdpiskat i ¢

haviqg a sequence shown in ai
VY 9 of the U 'S. Patent

ik G00fmrh sBBal roIicnER
1y one or nore of Figures
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7 1
AUGUBRysi#n pkidas@Rémdnbot). S. |
blication Nos. 2003/ 008324¢

dissese @Bty ncor por at ed by 51

Pu
ar

Pt @NO0nAA R Isul AhdlORscale
5 and 2004/ 0022787, whi ch

eference in its entirety.
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fa
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lfywept | des, wherein each pd

A0 L A
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N 72ACHE Pjass peacias vgfie

(&8 Wepfeirens st pyein
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SEQ I D |

ID NO 2, or (1v) 2/7-382 of S

1Xv) 10 25-382 of SEQ I D NO 2,
NG [gosiffachy

is coval ent
Wi trﬂorg ¥an %ﬁ}?é B6he LRG5ERY 15

i nke

pai ¥YBpmaper
tetraner nol ecules are capa
CD36ssofifa%1987) devotitedrin Eatiodli

QID NG 2, or optionally
or (vi) 25-383 of SEQ ID

% dRbndsBewRR LA reROkRERLITHA@ S )OFheH KR have
to the other

e sTGiEs af vorrs mosipHiteamd PP ssass b ke vagland not

Lf{aétﬂ%f"%

menber, and the two

RACS 1A R neri

%gg{gﬂeumatism
binding to or

ment, such tetraner

nol ecul es can bind to CD8B0 or 15CD86 with an avidity

that is at least 2-fold great

er than the binding

avidity of a CTLA4-1g dinmer (whose nononers have one

of the above am no acid sequehres) to CD30 or CD86.
such tetraner

anot her enbodi nent,
to CDB0 or CD86 with an avid
2-fold greater than the bindi

I n
nol ecul es can bi nd
ty that is at |east

ng affinity or avidity of

w |l d-type CTLA4 to CD80 or CD86. Such greater avidity

can contribute to higher 20ef
di sorders and ot her di seases

ficacy in treating immune
as described below. In




addition, greater or inproved avidity can produce the
result of higher potency of a drug. For exanple, a
WO bep/api@et i ¢ conposi tion conprising CTLA4-1g tBIT/HSAONI/042761

woul d have a higher avidity and therefore higher

potency than the same anmount of a therapeutic

conposi tion having CTLA4-1g nononer. |n another
enfjpelarent As SUE Rerdb! ‘@lehit@ BE A 2 A ﬁa%arﬁ;@@mﬁ@ég@ & by

|l east a 2- fold reater inhibition on T cel

pr dn¢dicnag o %he‘"é]%er%iW'p dreatneng ol Emaxsungesy trﬁwnecwged

mD ) -

B G S SO Rt S
h adisoader,|redust tha severifyolf thegliwateeiter thaichirsd ofthadiseRseqabgression

pro eratlo as_co red t,o a wld-t LA4 .
Bt BBl B SR G, S Byt i HER L B beagremetiged
usibygesdating af dnramy@om@m btyrﬂegmtaﬁngﬁmcudﬁercmmmhwor
one_of the f %/sto .assess T cel

pr G148 PTGl STETaeHop Wb By @ovtriaaiells %t%t’“%tt’f?%%?ﬁ"“&% Ua
ag QHAySJe' dBclisRRAGy §evefin GRiMIHChdBSSN Fom E)ﬁ:fgressmg to RA
exanpl e, the incorporation of titrated thym dine

( 3Hbrra®) the nsemf dha qbé’rpa%ii“ﬁg dyscgibed herain. Fayexampleiteatgig UA

yt, ﬁﬁﬁ? cells into
IOC ?‘ﬁ{rl%g I'n %I to?sﬁ}{n stfn( u%df 4-1g nol ecul es
u p qn{)SB lcel Serlar-: tamvats cam boanapized fof €N yrbyarntynerigihyd be
measur ed. 5[ 0047 ffinity of a CTLA4-1g nol ecul e
i's lm?&mgtOF‘éehthﬁ&Jdﬁhﬁf’ﬁd. ng of the molecule to a single
I i gand, including CD80, CD86, or CD80lg or CD86lg
fu5| on proteins. The affinity of CTLA4-1g to |igands
‘ﬁ’@dﬁl@?%‘w diMdylfgerst or exanpl e, bi ndi ng
[ﬁtﬁgt | oy B0alRbiSal Bl ilRRRE dordRambl! @PCARIARGRRS in
techn de from neasuri ng bi ndi hg strength
pe rmltomer,eiahert irimer ,d@taerrempniaiam@n hepfamip, poldthy mulhiebnlq:®nns
A PR AR PG SR B Rb ™ B oS RN,
a t dviniinECGHL A4 dnthan iBmwitetdbulin SanisfagregiomOTDA4HE molecules can
coval ently attached, is coated Wlthtg e of t{ge
i ntlavaBtIditps or MUt segaanac. fop Ml &GP 1 g LThéd A
205 0l &b b QMuBPI RN bRG mhiBo b NG chitifk aefgtgﬁ@tqaeﬁceal davedg
to flow over its surface. A continuous |ight beamis
di reetcarragant ot indigerptchamergir gthepmultimer Sumnf epde ghypepylated.
[ ts ef |
G B bhe BBt SRARMLE oV RbBIAR Pl A
I | ght)ledm@nhat hanrge Ragt aseitdin pepangs obdinehe dtm rra;mmate

of the nediu clos to t ive side of
oSG IP p T et ProcidFy EERR- SoBTs pHunbibS ta
2L ONgeprehtat thaoeh, 989 8&kVEds, T84 L0993] orion. sStOETINERA It ners! tn one
|s subsequent |y ‘anal yzed with the aid of a conputer.

e[n@@dgq_qnﬁ theraveatepondt 2 CHrNE m@le@;l%mm@tion that comprises
eX PRdh TRk §S°/% at}%ﬁt @eff/fo @mq Ig)fm‘?élj bAREE Q{)(ﬁﬁ U%'% to about 5%
resonance (S on a Bl Acore rnstrunment (Bl AG,
Up pmﬁ,mmwr ICTHofbr e@b@amemhc 6TBAdE tnpleguiu pbmdation

g ox ogn'é%?% qu‘lggg n@iﬁéﬁ) 2%%1 ef, a outg 3y {;‘i‘gkm%é‘ r%rger and about

30 WrmMIGmMgIgGianMeﬂg to the sensor chip.
Alternatively, anp anti-constant regi on anti pbody _can he

25u8831t o Tipie BPeGBeGTHIRpYPrRgiop rRH%VFq?é # PyPHiRiop RECLEAS TS

su rﬁx@i‘é&:léé'v@wl;é}?thle dofi AR ubstdRl £ abd & CTLA@%GQ&oﬁ{eP
added to the chip to neasure CILA4-1g binding to the

ligands. Affinity neasurenents$2can be perforned, for
exanpl e, as described in van der Merwe, P. etal., J.
Exp. Med., 185(3):393-404 (1997). [0049] The avidity of
CTLA4-1g nol ecul es can al so be neasured. Avidity can
be 30 defined as the sumtotal of the strength of

bi ndi ng of two nol ecules or cells to one another at
mul tiple sites. Avidity is distinct fromaffinity
mhlch |s the strength of blndlng one S|te on a

o - . "

A



5conpetitive inhibition assay, CILA4-1g nolecules are

then added in solution at a fixed concentrati on,
waayensmed with free ligand in different concent@EUS2NB()42761

and the anount of |igand which inhibits solid phase

bi nding by 50%is determ ned. The |less |igand needed,

the stronger the avidity. In elution assays, the

|'i geiebuics, Rues@diaiiN freObALTION-IgAhdRMeORbRINEGN Befttat e
of eqw [ibrium a cha otro&e or denat ur ant Oageng‘e/(e g.,
10iPeBR Ay Sri&id-1e molegulchinatdiaye o5 than 1e)0-1% A ddediof n
di ffereRis concentrations to disrupt CTLA4-1g/ligand
|nteract|ons The anmount of CTLA4-1g resisting elution
i s [07Rr milmenk enhimxdiadnt, dire iwkanHoapoBdesSRopThtodighbrA4-Tee
aV| di,t tropic..a

il M e PUBRLAER G AR e P e i ot e
a h;eet lefconediti®rsndueh by tetrﬂﬁergﬁh}é&énekg efldD Belostdnesn)cm HETLA4S-

expressed as.the |d|t i ndex

conE EnttrasE Prrenes Brest e digeen fduden b RnebCabd o
t hen DQunA tal ke 1ds9 AR bGC s:E8%, ﬁefzw Qh, 3133, %5 0.3 %df cctam Jg
can be perfornmed by det er m ni ng percent ages of eluted
CTUadtimegrs darged e diregitc fedhcent rati ons of the el uting

R e St P R G

c arexheplethpsokangio séqpemme oF:<i) 2P38Kk af Yigd €3 Nﬁh%t(n) 26-382 of SEQ

LS o TS L SR INER B0 SR SRR o goticnaty
9 I qi) TRyt ReQ IDPOCabd (yl,) 2%@%{@@1@ X©:hagkarahaxstshn

as E. call are preferred er mcrobial strains may
al SESBiEe YawEsing wwff%aaéﬁ%@nce&é SERITB gl gpressed in CHO

15€NGRM BG gﬁoﬁ%am BB kSR &a&séa@ hhNBENLEEhiIRR abdMPach

vectof designed for expressing foreign sequences in

pr o“hmdlgp@tf mtwws(rﬁgwl@h%gf $EQ HONO:2)Thkisle caresspands toghgN-
i ncl ude cq ed pr. r I

Cte SRS am K a;ch re éeroéfﬁvrﬁfa&gpéll%ﬁa% éﬁiﬁrﬁlorﬁm er S,%?&‘ElgeSSEQ D
t r aﬂrsq ralsptincbnles thie bodihg @quenopiar am @hbggtawmﬁ\m SanalGpercator

alon MAth rihos g,Site s ence

LRt AR SRR NG Dot 8%”?%%&68?5 e Bt o
20( ped&hﬁirﬂs ki DA&RIatia M Sigﬁéﬂts@ilﬁ:néé 869 si u8ice $Y3da@EBfrom the

30(Chang et al., Nature 1056 197 ), the

t r yE5PRSISA TR BYring s ehpseleimernsieliria thegtioglasm, or

NUCGLELE ﬁﬁft IEmEES). Bugciéagg%c(axjr REM i r@?@mﬁdagvér@{?@ ddch s

derive pronot er and gene ri bosone binding sit

( smlmmuaeween ahing adresides 20md PBgregulo@inen N- 66612&&& h

expre SI to Wi | L, ncl ude o ins of

¢ o or it L ko e RE RS o IR Alana 25
2det@shifies armSeidhinneoMediue Phasphoieansi arase, gapposed to

SConferrin%VreS|stance to antibiotics, so that the

vectGivagedaiiverr pning 261 resilupned @12 (s ine a8 Nelsrpipref

t heQh@sm) ¢9r &@Hap&e R Q&S 18 darfRt canire 5%&6:@% fkodrB8f CTLAS-
presence of anti biotics, such as anpicillin or

kanfgmygdicnles pods8 1 Yh @nfé$bp Pds wirignt qoh &e picekng it iture of CTLA4-
L LI f
Istn a gndolile(:f‘tai %xtLyb Rl ﬁﬁ%{% %idlt?onbﬁle e%po %{s!s?c} ;% %’ g{dﬂr% XEQ D NO:1

30Ca kR hm&nﬁ(ﬁehwmnﬁﬁoeto n’icﬁml‘;ﬁétd: prAc@asing. Sét predSAjnant C-
69: 2110 (.1972), and Samby.qQo l,.€ds. .. Mol r
& g A ahi St gy W SEodl NP g & i
Har bor Press (1989)) and el ectroporation. [00541ln
accordance with the practice of the invention,
eukaryotic cells are also suirtable host cells.
Exanpl es of eukaryotic cells include any aninmal cell

whet her 15primary or inmmortalized, yeast (e.g.,
Saccharonyces cerevisiae, Schizosaccharomyces



por nbe, and Pichia pastoris), and plant cells.
Myel oma, COS and CHO cells are exanpl es of ani nmal
waeziobg3ubat nmay be used as hosts. Particul ar OMO/O£400B042761

include, but are not limted to, DA4 (Chasmn etal .,

Som Cell. Malec. Genet., 12:555-556 (1986); Kol kekar,

B| ochem stry, 36:10901-10909 (1997)), Cl-10 K1 (ATCCO

NO . i §B6dutel IhonoafdrsGanKlysit@tat 8 CCiginkinds (RLid(ES SIVFBEN) ID NO:2)

CHO desi gnat ed ECACC 85050302 ( CAMR, Sali sbury,
W|%h¢?résenukarexe?@@rtéw@tié‘V GEI MG, Genova, 1T), CHO

L g i 85 5 B

RR-ICHEAKCTdAS dnatcethbBOACE, %@se@zmlq@mn @akorsprieyhe

stratiVve..pl i n

¢ osuEee Briraihee s ai S Fole SRR PO b amino acics
c orzgrlsscoy BE?HD Nmg. T @ﬂh@ﬁéﬂtﬁ;ﬂ;@t mhel @&ydawainag deaiih EdnCe
seeds are al so accept e 0551Nucl ei c I,
s e fIBRESEAR SEFUsEe et ey Clrﬁrﬁe‘*c gt eebolientabove
Carbxafbc%ﬁulgleddn{ﬁ%ah%gmbln&%u@iety{ﬁﬁtcﬁinggset%'n%l@(ﬂzd(ﬁ:@@ 463 of SEQ
expressing foreign sequences in a eukaryotic
hodP.NGH éuche'@@tlcal@ser\wleq anphedd gfanggsaraspadeoin d@ieyar y

Cc
IO‘E‘O OB%E}?%@% e egﬁ%cg lBQIrCL 'g?aylo%ﬁ 88}{1:1 t : otublg%tgﬁég uence that is at
uséeash’/fé&,pﬂ@%(s sﬁ%m()%(%%r 86% N B8 1otHhE ehe&tlcahtd nucleoudes

cong.r .conpatible wth manmal i an cells such
rggl%JEO?gﬁ&iﬁmlle CW pronoter (CDMB vector) and

aVI [BM03ar COTELAKIIH SnohAA)maleduld 348 ChBPrise aCbieint fQRIALALY

used prom)ters include the early and | ate pronoters

f r JWIBP AP BRIy . J0ris Qs resqretes bed pertion Ol‘i\vaftou%teﬂ region;
1 52 73k %%15(&]19]%%)0)1 carPav® E b tyﬂer R un® L&ls 13y %E‘ns@aﬁt region can

hose derived from polyorna, Adenovirus 2, and boviRe
papi:rel freomeungan [pGs,. [2Ah 1o dg@blfé\/lpigéﬁrdeéﬁ IgBwe FEFaEEhMWBtBn’E
(Kar| et al 29 02
ts e Tt By S SetishLa oo P B UE TR
in @Uk&ﬁﬁg}i‘cﬁﬁs frey aallg®, gy orYg/s egleenle abe amlsﬂaﬁdcgmhmcer
regi ons. These are | rtant in optimzing gen ,
e x FOBORI G AR MR oo ek ae Erisin5EPR HARIBY: Chio WA iegem
200 ¢ PCOADIREHRAIARant JMiBOS &hEX: 852, @fe OXRLR BegicPan

vectors for eukaryotic host cells rncl ude, but are not
| i rdomeise Qe op Boresishe foHowneesiaahrerion dorpany: €14 €HY, CH2,

Pt P TG ) 5 O o

Teodmnﬂhrng@ge:m)donpwa}tom l\gécig@r, A, rl)@PWr Iggict ors, pSGb

vec (Stratagen r ral vecto e.q. FB ...
vecbBid  Shhlt BRERRD {CHEEY Romas beliSus SyflrisePE Rodified

2970 Huina8 de G Phiagd B gibh BfueRbtided d@Novd GFHEQVECNOI §; ammo a01ds 152-
Adeno- associ ated virus vectors, bacul ovirus vect

yea’sﬁt6 of SERIPIN(:@) yhergp e suss 8 aninapsid resigasrel P, 162, and 165 of

[ 005 MRIR) fav@ b eﬁgﬁw&&?ﬁ&n eReaslis %&g&%gw@'tﬁﬁ%cﬁém
can I ntegrate into enone of "the eukaryotic
hosf?042| | larde empidimerte @'ﬁLA‘hé rhgrgnneg aobrele cappiissat awdified
Al t.er nat.i t he Y cto car k. A4I I ecul
car "EERH q\’/le&gglreg%m g @r I)cf R &1 ovvlﬁr;]r38 Foi fes1 cro

e Xt doati mg@;nﬂbotrclepsa%ai& cQ‘ISJ:Q[ IQQGO] Fmrd BRPF B 16720 hef
nucl ei ¢_aci sequences i.n_Saccharao revisi ae,
g PR ERS

t heStd? iR %ftber*é’mafl ¢} 6R3 draanday S0 A3Epf SEQID

pl aﬁ@l%d‘aﬁﬁxo%lo/ﬁs@ﬂ@éﬁof%@m $gd. (Broach, Meth.
Enzynol ., 101:307 (1983)). Alternatively, sequences

fromthe yeast genone capabl el#f pronoting aut ononous
replication can be used (see, for exanple,

U’\



25Sti nchconb et al., Nature, 282:39 (1979)); Tschenper
et al., Gene, 10:157 (1980); and Clarke et al., Meth.
wawynsme4 , 101: 300 (1983)). [0061] Transcri pt i RCEDS2009/042761

control sequences for yeast vectors include pronoters

for the synthesis of glycolytic enzynmes (Hess et al.

J. Adv. Enzyne Reg., 7:149 (1968) and Hol |l and et al.

Bi ggd¥8i St ¥ne ehtbod QB 6 X R 1o NIt fei RP@hti A DRPESSES

known in 30 the art include tﬁe cw pronpter,PrOV|ded

i n mdnemEBYBYineE sasreHCT SyTEn @y efle.or NPRBY Figse: 72 §.7ur Sf the

(1999)D... - I i P
B e T
ancdublivasien Nog. 2003@832116ymd 12094/Q028 A¥AY mbEh arell@+eby Worporated by
2009/ 137424PCT/ US2009/ 042761 100621Cx her pronoters are

i ndUEeRId" BEELILE they can be regul ated by

enVpE4aN e Ny ahe sbiodbhdnt, QICTIRE-grawklr MRRLUBTShprishEtwo pairs or
cells. These inducible pronmoters include thgose fraom

t héwgéisss ¢idr1IHeale rolvpertidet. stheiciscacipalgipiide has one of the

dehyrag9enans dd S@%ﬁéi Q5 BEBER IEE@ A O PHPIFIRSE SEQ ID

enzymes associ ate nitrogen catabolism and
5eMVYBeEiré<i80 nEF B D ANGY: 2 mal(v bg k38 SF& RXNOReor optionally (v)

o R PR b SO EER A PGS 3P B o
segubpegBlenminatis tavakhdpiiked e trestenganbeRNAd tHouwh pairs of

termnators are found.in the 3 untrans| ated .regi an
£ oIMOWRFRIeT HEnEER AR LRkt o) hereby Toming o

yeagtmeerduvietaane HREMsiaf SRS binding to CDS0 or CD86.
1010064111 lustrative vectors for plants and pl ant

: p
cel[Pe45] nc|lnerothes gmbedimenfotuch favpmeagmeleculngpp biad tee PHHOT

I i ds, .. caul.if S, ' : ?Q@{ to

15Sol e%iﬁQE%V%HbFﬁ%gﬂ%ﬁ&%ﬁ?E%FH%%%#%E&@%%?%%“Ce|‘ can

be GTakslkatimedwhysempinoodss hanconedif fig aborte anoto ddidrietjeghces) to

t o, an tjion in the .presen of cal ci um phoespha

i P HTHTERoh PehtBieat S et Rk e SRTRIF KB o

Wi tdD8s Wil anvRedig st i HRAGMaldheesertionh tha BiidakIAFiRgy or avidity

forei gn DNA sequences into plant and yeast gengnmes .

i nctfale-tee) CHethiandiledt or fdiSRovreh eesgicha Gdinfieg FeRtHPWT to tgher

200f dACT RtiRati SiHRiInE BlsbReRMan@ HALQRARE 8 dNQIHE%EIBF. In
cells wth glass beads in the presence of DNA, or

shadtiting eBtkr ooimtneeietl arigy ean ropdugoihd respli ef lsgher petency of a
cel | s ar protop - Q.intr ' \y D) [
2l S AL Bk e LA LN R BR
polhset hylveravdity el thérefat et paencyulinald daor atroutiofh

vol tage el ectrical puls ectroporation); or (3

! heh Gt s RE T G R AT I R BRA SO hpol et such
25C el third R RIARERSs can(RGdt thaSt 2 PabIABea®PRhibai AT cell proliferation

Publ i cati on No. 2005/0019859 and U.S. Patent 25No.

7, 3820808ed oachl Iprolealineswheie enensisdgenesy thsfabove amino
Pr o s@&ue%es}. Iﬁ?aﬂoﬂ)\é?%bmnent, such tetramer molecules can have at least a

2- fold greater inhibition on T cell proliferation as compared to a wild-type CTLA4
molecule.

30 [0046] T cell proliferation can be measured using standard assays known in the
art. For example, one of the most common ways to assess T cell proliferation is to

stimulate T cells via antigen or agonistic antibodies to TCR and to measure, for
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specifically reconbi nant gl ycoprotein products, by
animal or mammalian cell cultures and are herein

w0 ewonpaeat ed by reference. [0068] Fol | owi ng t heCUS2009/642761
producti on phase of the cell culture process, CTLA4lIg
nol ecul es are recovered fromthe cell culture medi um
usi ng techni ques 30understood by one skilled in the

ar texarhﬁle RR¢ Inb&iPbafion dtrated hﬁxﬂﬁ@nm!{m)qn b@llfe@éﬁﬁ‘g Gfdéﬂs or

fromthe culture nediumas a secreted pol ypeptid

200y asrabafgtpkivepstiased by pelitgrgosd] ceHe 1%%1@%1“%@!1@%6’
t t

e RN R By A Rr B

punn@wwdﬂfron1contan1nant DNA, sol ubl e proteins, and

PR O g dan FaLATs Pl SRS it Ppaing o e

SD&&&&% to @RIIRRIlgaRd Uchuding qIPsBcCPBS, ak cmso@@:td:mmg fusion
precipitation; fractionation on inmunoaffi
i orPreisiehalig attiody ahhELAY-La el eandsrase measwe by ushng. For exampte,

ch r%gqgfe?a@ﬁé(n a@ﬁl@b |(Bl@§ bed OR sﬁﬁc@ﬂ'&%ﬁé&ﬂ geAdi®Sidn
such as chromat of oeusi ng; gel filtration

usi m@surfrxgrbn@nmm@th SHRHADEXD tmeriterpinghn ofévmﬂinwrmeélpfn
|
1 o ST ISR GRS, LE DRGSR ARTAR, bl 05
neqh%kﬂﬁhhﬁﬂﬁ&%ﬂﬁhdﬂﬁﬂﬂﬁlﬂﬁ(Emﬁﬁﬁhaemﬁmﬁpmmmea&&amnw

or GHBHIEF GG RE O PG D OF 1 L TEATTEN PR opilF Lggpds.

skiA hcﬂaiudnrhohtael@nhe WhdrlinteRE0ENE ARWeR & flPUbid: i |1‘£§ &Irfa@ﬂ A
met hods suj tab for a(Proteln of interest,

ex Feplimioys kghy é‘%ﬂﬁ‘r BdEpsied eastthgeihgreidgof @Féﬁff@ﬁsa“fl ds
158¢ %ﬁ'&hoﬁ Qr{sglé:@ %gﬁ%d' @n‘bnﬁm%%@ t@ﬁk@ rIff Qﬂzthé ﬁganﬁ rAE Rkdhance

upon expression I n reconbi nant cel

15[3@93@»}“@@@@11 twamicbhmgte@h Hidegpeads thlje rrétattef@sndehaf the medium

e e R St S R R S

[ nv&ntdnﬁmwnﬁxﬁmge@wﬁpﬁa@mﬁ incthe tneditun). Grie Subsmbmtiea,nallyﬁd@mh
g échan e chromat ography using cation- or

an| ﬁméﬁ f fesins, wherein the nore basic or nore

22Cidogmfr %Bh@%b&iﬁ&lt'@ﬂ@dl RS RGn 8 ¥Ribe IEltv:rformed by
carbohydrate is bein selected 20for. Use of such

t e chrfcRUBasaD ssorsmpe (BRY PR 2 BhAgoreingameahiRlAsere ASirblpasala,
I

£ ur PRAEATLRERTg can 88 By A8y B S LR, FEh0 000 F30 o

an and:mxyreﬂtmaed/ dmme saaixdincr Blaete sxrisoudas theleay :rmnghhzmg

PO CILA Rl o e F AP el 8 it ot oEe B Syt Lan be

25250115@@{0&&1@@)55&@ a&*mmsg aMabdiBhb the sbide uedbarg/ibthb xgwmgment
limted to treat|%g§MAth chaot ropes_such as ur

guaHesafe, lgf@fi%qfr@ a to thg ghip fomegsure CTLA4-Ig bmdmg to the ligands.
ul t X gk ¢Me%&&%@'ca£ bd err@hhsm 3 e8RSple, 5O BAEBdQRN ¥ der

separ at such as I on-exchange or size exclusion
chHﬂm&&o@m&@hy”Ep*%@dtﬁﬁﬁhé93H@%@99Broteases organic

| f 072
SOBERLS i SRErERLIERLRTESh aisk BORBIIRG, Aviginycan be

3(buf de@iheB4 1@@5{%@@0@{1& éifenkth o biatiag ef tvo tholedulsror cells to one
processing. A Pall Filtron TFF _syst lﬁn%¥ be used to

coratier drltiplsitex chafes fisencs fap; iy is hestenaof

Pr eyhaMS oWtk Eh & %quéeﬂze@@wmnw Wi@hcﬁ;h@e}ﬁg Hhd By fHe8ty, higher
desired for the drug substance. -
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WO 2009/ 137424PCT/ US2009/ 042761 [0073] 1 n one aspect,
purified CTLA4l g nol ecul es, which have been

weangesmeat ed and subjected to diatiltrati on SREPUS091042761
be filled into 2-L BIOTAINER(r) bottles, 50-L
bi opr ocess bag or any other suitable vessel. CTLA4lg
nol ecul es in such vessels can be stored for about 60
daygidal oiicmA&fg ﬁmeémestdan a8 eZihBBasepdigndedinsivaiags of
purified 5 CTLA4lg nolecules at 2' to 8C nmay lead to
an GM%&S‘@OWW% e Tpred @mhtfwwn@ﬂd Mw’qw éﬂi@w &1 be measured,

Igﬁgﬁégg{r@e %% B8 Je@ 5@3@%@9 g?sag (8ho gﬂg)egﬁg&a& assays,

st anéd) ettia asmsnpém iadztb oﬁmelabimjtgamﬂ@@:tadﬁh@mfarsebé supg:ort In the

te ture anp var 50C t
Srhdorpgute e ent A CTERY Reer iR g DR el e
Vol fiee cecetth@on, e&geqier ﬁfhﬁlfreél Dedna I:ﬂkﬁfﬁhb%@h@nﬁﬂlo@@,l&h&&ze
10and the nunper. of vessels.t hat ar g ggiln A
f r @Rt of Higpndayhinkibity TR m tormingd. The less
Mol1EGH RR4&H, fhel sﬂox?ge}-thgb@a- NEB(HE()H R ?«t; |ﬂ§§igaﬁ@§qaﬂ@ iRf
| ess’ than four 2-L Bl OTAl ER(r bottles in the freezer
maysohgiquiAfter phlaiminglactate Af4qeibbmitm,|achaqtropg ohdsaptyrapf agent (e.g.,
re L t
s e P Ll T S S T
t [ @TLA/B&,ﬂgaﬁd inftetrdrtibns0o ThhanhinAd] QT 115N redsting sludipeis

PR RE IR RICTE I nE XRTTIRY S

abolgtnt iSRG e MBS ¥ceRBEl 6R0NIE CIS.ASNBI Theadath aRiALY 8f a
The frozen drug substance can be thawed in a contro

mansrogerious sivie £f CodhAdTe G’PI?@UIB?‘@H e gxpressed as the avidity index
41
1550/ 75 PGB R o LB pERPAR SR By & nEound
PCTCTVS2066 10488 7Reffnel eldﬂlxsn? dbdaie pdpdre pESOMRQMS deteroihing
processes f
e g bt ETat S} LG ooBiBb Gl e bl bl acent
products, by animl or nannallan ceII cultures and is
her ei n |ncorporated b¥ refe ﬁ@- har maceuti ca
& e

Conf¥&8pds Bt ey iy they %i“ﬁ YEEM: i nventi on

201 | (0b3S p@%&%@erw@m %{m&ﬁl%éﬁ% £ pioREdSiot@ud. he
(%ngiig nol ecul es adnlx}g MAthean acéegggbye(Zarrler

or Redkarydestmashiredventy #n mm’@smedthyo%m@fst@p@is P bagierig.nEhe

s DA L PR Al e

anysupipber. |ca.h amstpreftrei0 Quixe micobibi smanhs may hisé heu€TLA4l g

e retains the cule's activity and is )
norOPEtct | Seteien IPREbE N e o0 Pl e e g msered
2Ear it RecRPBesAfbdABLFedkg fd6ign sduéncad @ pRkaryolietdieduch as E.
to, ion exchangers, alum na, alum num stearate,

| ecioliniThesegptpmmeanmelide grppeninused sipkpryalic wgHalFeauspephwhich

al bymineBHELGNo ﬁlldl?:gé BidfifoRersS e Har%&&f%ﬁ%ﬁﬁfoﬁ optlonaily with an

gl ycrne, sorbic aci pot assi um sorbate, part

gl ymratcdealmgmzam @tsosohe bmﬂmg altte@qmg@t mblluée fugh tsgmfaemlm gsed

phosphat e buf f.ered sal i ut i.on enul

(o gBmSithar s B taseifise S RLtiob g 1 BhEo BR e
3@S (Ohat@dianevaulef mse} 056 (@om)l),um Wm@enrps pi_fam)rﬂa aysgem

pot assi um h dro hosphat e, hl oride, zi

Do) CORET ) oS PR ReNB QU e 8 b derfed B,
pol yvi nyl pyrrolldone cel I ul ose-based substances and
pol yet hyl ene glycol. Qther carriers may al so include
sterile solutions; tablets, ingluding coated tablets
and capsules. Typically such carriers contain

exci pients such as starch, m Ik, sugar (e.g., sucrose,
gl ucose, maltose), certain types of clay, gelatin,
10stearic acid or salts thereof, magnesi um or cal ci um
stearate, talc, vegetable fats or oils, guns, glycols,
or other known excipients. Such carriers may al so
|nclude flavor and color addltlves or other
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copending U.S. Provisional Patent Application Seri al
No. 60/ 752,150 filed Decenber 20, 2005 and PCT/ U

WEG200631852297 il ed Decenber 19, 2006 are her ebyI/US2009/042761

i ncorporated by reference into this application. As
descri bed in copending U S. Provisional Patent 20

Application Serial No. 60/752,150, soluble CTLA4

| PG 18 SanIRY g e rib Qe lbataat e (Shhnvaranctt sDGuHE-ATeouss

applications. Briefly, a suitable subcutaneous (SC
f oW1k i on conprises CTLA4Ig nolecules at a protein

C
W

o[[ﬁl%ﬁﬁ ratd, on e%%;frcss@ig% Ik/%?o;g F}vélpzﬁsc!mflg&cl érfkizﬁ%rfgpﬁ@z{tjiég Bnd

a sugar a t eve n an aqueo

carselegnble nAEiR] ioh exalad-etafhaw oChtoddicy B KUy sfrodgote

L

or aoPRERETTIoHTET @ o5 et TlRelesBR R el Bygore and

CTloAd @rr$lag Bieligeshididas be seledfed 18 wilen @loddn inHegyEseigf

Co
Co

8. i ; (o] via a
8039@3&1' unmfese@e@%%lgsﬁm%é hrﬁmdﬁeeag%gioﬁ%@t% &g%

nponent Anpunt (ng/syringe CTLA4lg 125 Sucrose 170
Ay BRetss. %mﬁmmgﬁwwkﬁqﬁﬁ@ym: _.... Po loxarner 188

I um phospha r

e di basic, anhydrous

| njvedtty ohstepdgrd meshatls, ingluding but not limited to CaCly-shock (Cohen, Proc.

10

I5

20
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Natl. Acad. Sci. USA, 69:2110 (1972), and Sambrook et al., eds., Molecular Cloning:
A Laboratory Manual, 2nd Edition, Cold Spring Harbor Press (1989)) and
electroporation.

[0054] In accordance with the practice of the invention, eukaryotic cells are also
suitable host cells. Examples of eukaryotic cells include any animal cell, whether
primary or immortalized, yeast (e.g., Saccharomyces cerevisiae, Schizosaccharomyces
pombe, and Pichia pastoris), and plant cells. Myeloma, COS and CHO cells are
examples of animal cells that may be used as hosts. Particular CHO cells include, but
are not limited to, DG44 (Chasin et al., Som. Cell. Molec. Genet., 12:555-556 (1986);
Kolkekar, Biochemistry, 36:10901-10909 (1997)), CHO-K1 (ATCC® No. CCL-61),
CHO-K1 Tet-On cell line (Clontech), CHO designated ECACC 85050302 (CAMR,
Salisbury, Wiltshire, UK), CHO clone 13 (GEIMG, Genova, IT), CHO clone B
(GEIMG, Genova, IT), CHO-K 1/SF designated ECACC 93061607 (CAMR,
Salisbury, Wiltshire, UK), and RR-CHOK 1 designated ECACC 92052129 (CAMR,
Salisbury, Wiltshire, UK). Hlustrative plant cells include tobacco (whole plants, cell
culture, or callus), corn, soybean, and rice cells. Corn, soybe;m, and rice seeds are
also acceptable.

[6655]  Nucleic acid sequences encoding CTI.A4lg molecules described above can
also be inserted into a vector designed for expressing foreign sequences in a

eukaryotic host. The regulatory elements of the vector can vary according to the

particular eukaryotic host.

[0056] Commonly used cukaryotic control sequences for use in expression vectors

include promoters and control sequences compatible with mammalian cells such as,

- 18-



[0078] Exanples | and Il of the instant specification
descri be the nmanufacture of an intravenous (IV) and

waabems7aeneous formul ati on of CTLA4I g useful i nP@TES2009/042761

nmet hods of the invention. An exanple of the CTLA4lg

| yophilized fornmulation utilized in the 5method of the

invention described in Exanple ifi is |isted bel ow.
Bhfexdmfionmayi ﬂrérﬁ&eﬂtﬂM@@J&tdﬂ allﬁ(il.v@_ keddngh virus (ASV) (LN

(250rrg/V| al) Drug Product ---- onent Anount

( mypsipRd Phemeommep!y used projotss me@ée ﬁfémﬁaﬁ dppgpgters from

Sodi. e n F m

ch i B B N Re Lokt e S i

hy gr@nxdtete sudtljasigibset cb:rﬂecsfrom pblmthm cPebn@vnBQ@mné bbVihé pdpdioma

Sor aLnP A R R g o A Bl RS SRR i o7-6°

[ 0Q7sE2 heaylay0@Biukddzed drug product nay be const|tut ed
wi th an aqueous carrier. The aqueous carrier

i ntl @5kt neseeror %p&ﬁ@ﬂ&ﬁﬂ“kﬁﬂggn%%}eﬁﬁb%%m’%% ‘Iﬂi’ry also carry

aC%@ Ak @a;{eéeﬁrﬁmée??egm@ TR%E GrefiBporRdfintpatiAld KRR t 0 a

and 1's useful for the preparation of 15a Iiquid

f 0 renpnemqn@nd argffouwnd eitwpmtmanzxar downstreyp ot dk pypmotdyeegion.

rodugc

10' y%’@SE 'z echampfélg of expressmn ve%tors for eukaryotic host cells include, but are

15

20

25

30

not limited to, vectors for mammalian host cells (e.g., BPV-1, pHyg, pRSV, pSV2,
pTK2 (Maniatis); pIRES (Clontech); pRe/CMV2, pRe/RSV, pSFV] (Life
Technologies); pVPake Vectors, pCMYV vectors, pSGS vectors (Stratagene)),
retroviral vectors (e.g., pFB vectors (Stratagene)), pCDNA-3 (Invitrogen) or modified
forms thereof, adenoviral vectors; Adeno-associated virus vectors, baculovirus
vectors, yeast vectors (e.g., pESC vectors (Stratagene)).
[0059]  Nucleic acid sequences encodingCTLA4Ig molecules can integrate into the
genome of the eukaryotic host cell and replicate as the host genome replicates.
Alternatively, the vector carrving CTLA4lg molecules can contain origins of
replication allowing for extrachromosomal replication.
[0066] For expressing the nucleic acid sequences in Saccharomyces cerevisiae,
the origin of replication from the endogenous yeast plasmid, the 21 circle can be used.
(Broach, Meth. Enzymol., 101:307 (1983)). Alternatively, sequences from the yeast
genome capable of promoting autonomous replication can be used {see, for example,
Stinchcomb et al., Nature, 282:39 (1979)); Tschemper et al., Gere, 10:157 (1980);
and Clarke et al., Meth. Enzymol., 101:300 (1983)).
[0061]  Transcriptional control sequences for yeast vectors include promoters for
the synthesis of glycolytic enzymes (Hess et al., J. Adv. Enzyme Reg., 7:149 (1968)
and Holland et al., Biochemistry, 17:4900 (1978)). Additional promoters known in
the art include the CMV promoter provided in the CDMS8 vector (Toyama et al.,
FEBS, 268:217-221 (1990)); the promoter for 3-phosphoglycerate kinase (Hitzeman
et al., J. Biol. Chem., 255:2073 (1980)), and those for other glycolytic enzymes.
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constituted to about 25ng/mlL with 10 m of either

Sterile Water for Injection, USP (SWHFl) or 0.9% Sodi um
waioonsmdat | nj ecti on, USP. The constituted sol ukGTES1089/042761
further diluted to drug product concentrations between
1 and 10 ng/m with 0.9% Sodi um Chloride Injection,
USP. The diluted drug product for injection is
| Sqbey2 C aftferShirh @bk reliRiucAMNEcBiuSE ey LbeMyeulated bdf
i ntravenous infusion. Article of Mnufacture 5[ 0080)In
ancaHemmersbdinin trerowd madahef tihcellan Thgse indpeblgpromoters
MBI ARLUHSE ot t?é ?e‘ﬁ%{'fﬁghé@@ Lo kgi‘&ﬂﬁr@ ﬂ%h%p&hg&ygenase 2,
product and preferably provides instructions for 1ts
us ésocTioehramt Ccacd fosphatied, astyoee asoiped wish nigogariatebelém, and
Sui t abl e cont a})l negrs {t(glsclau?e acgoos(r: gxan Ae, bottl es,
vi SPEMSITPHIRLE Bhiaes A gHELose PFUSht ai ner may be
f orjowe) f r GRogalaedy deglishc@fmavadl@rte plasedat it FeadbaBs coding
plastic or_netals. 10| 0081_Th%_cont ai ner hol dgc, hhe .
| y SpHHENTes o dNSSE STAUEEFHIROIGHN SR SesseRger RAXe| SUSH tergynators
asSPLiAER M 3 Rintrh R8RSl RB6WINB Yhel AEinG lRettet BGLI QNS
for reconstitution and/ or use. For exanple, the | abe
mayvepstderivet end mammahan @BO1y/ vi al drug product is to be

re it . r . ' ri .
5008 L SR ALOHSL AU RRDSRIAERLUETES g P
f ormgtbisdciesiomiTs plaseifisilcadifiowat moshéovifus (CAMBE abdwemtisgolden

adninistrat% ...,L5The contai ner hol ding the
for‘?ﬁﬁa’ﬁt"i"aﬁw e a multi-use vial, which allows for

r eneads) ad hsblidtdePNSin 18 t8nsforhe@BY Arefiods including but not limited
adm ni Strations) of, for exanple, the subcutaneous

f ortpaitaasieesion imfhe prasenck vegajcium Rosple. A)icieiniesgn. plsctgpporation,

15predrkaa!tia‘ﬁgduéé@dx@@t?yi?a‘i’%o%r@i ng, for exanple, the

subcut aneous fornulation. [0082] The article of
marf06Gdt uridetiads fHuintrixecing dopizh $N Aasesieaoeinogring knveyeast

20conpri si or exanpl e sui.t abl.e carr.ier .t he
et A NI e L e S B
manidfiaedt prseplnRy vorninpesells wih e whdiah thepiaeicaloS DNA, or
desirable froma comrerci al and user standpoint,

i nchnefing PRt rerediypgsener eefdsplsdato eplfsios petoniastsefZe s,

265 Th P @RRing A W&Eﬁgg cdINA&hbEnedpbihehine td HadrbrRMSculiQlthrough
use. [OOS%)SlIlcone ree syringes are preferably

ut i pailyedtlehoglysal tketoreatrr stljession kygip®liggodlertical Bile as
upo eiéagtgcfp%@gfg)% ég_'f (‘gg{ﬂa 8le Afgﬁggrﬁels @gta\%%gcﬁti\g&ﬁﬂgéh RO9QEn

]

tra tion rom
I ntthavieagds bag and may be co-packaged with the drug

B on (S A(Es PR AR B 57 R g ObA9 4 U.S. Patent
24 NhifPi330808 REHISYELRP IR Aite RbduMid ofTAREBEbShNnkEntidh)

conprising adm nistering to the subject in need
t hespeeificallp respobineniebycaproteit Preductshiyy aimaor grapylabipypedl cgtures

Ph%&W%é%§%§ﬁkﬁggﬁgggg%%ggmkhereof. [ 0086] The present

i nvention turt es a nethod of slow ng or
r et @helng Folbhingdbypbepnenductbn pbase of thais]leoitge widckssiUA

all Aot ot ori b oot B _
CheP BB BE Ml vt i e SR ey HSFE i
3(PhaiiiBeRYE bE ate KARPASHHE k@M HhEEEs] the[(ADBALThHelepIEBebvered

i nvention al so provides a nethod of treating subjects
wi t fiomythe culture medium as a secreted polypeptide.
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conprising admnistering to the subject in need

thereof an effective anount of the CTLA4l g nol ecul e or
wpbmpnsmaut i cal conposition thereof. 10 PCT/US2009/042761

[ 00881Adm nistration of an effective anount of the

CTLA4l g nol ecul e or pharmaceutical conposition thereby

relieving the subject of at |east one of the synptons

asq0egopt edrndichipurt hedidins e aswilly caalifugédg rérecldCEINGar deBriddnd
swel ling, joint tenderness, i1nflamuation, norni

ng
st ippitisulales. Thadesyar Arotem snbstaueiilyis euritisd Aigigecontaminant DNA,
Su

S OBH TN SREAAARD L. I, BOKRLR e HhIRMNe Pification,
to prmdmwghmbbwedﬁmman&D%PA@Ebffﬂemp@uwsu teJpreipitation;

g i MG e e P

i ns"éxfewmﬂﬁse PﬁQ@EGﬁrEﬂ&togﬁbﬁ}&dﬁsﬂﬂfa ot Bigari m@n&mb&nga kesim such as

may_ be us i nhi bit str ur.al

J ol REof ] éﬁb‘f %@%W&ﬁ? rafjon peing, 601‘639& ‘asﬁ%ré’ﬁi‘\gﬁ@‘@

bong.78esILAW 49 pRASHA SFHARGSED dollRhs SY AN eldoftaifiRhis Bgkh

of the wist and hand. 0091] The anount of E{ npt om

r elds 4G prdditiog efia ngﬂtqaﬁfemélbé@eﬁ{ch prRheAtlingkhg spiopel fluoride
NSRS bl ARREASPUEI, S LSRR it o

a odeguad:ﬂa)h deeng punglcatm:tcamﬂam skildadiin Sreiag Wil recngrasauthiatng

mreli may jnc¢lude scores based on the .
oy e cBet-TigtT SRy SRS RALFRocth Teor gl dapogsoten. can
Rheygmdeali@giions Q:courﬁ\@ﬁ? cRéhpes fnhie dharatten@Efabairesinaipon
synmptomrelief (in: "CDER Guideline for the dinical
Ev aXa%esionn sfcombinencal Paiiat ory and Antirheumatic

152" Yegy d(];' DA lixgi%gat)on t&fﬂg EE&%mH‘ﬁ?&hfoﬁs tﬁﬁ%@ﬁ@t‘ f@x’ the carbohydrate
Questionnaire ries .
Rh ot of by glyc@l‘%@-amsqﬁglglzyy)wrthﬂbﬁh@ aorg@'rq ef the present

?ﬁéﬁc ! n%n %?ﬂ" &amgaer L%e?ecH &es%%ch%%og r arrsﬁfn)& %xc%rglﬁﬁge

De\/dh&emmgazmﬁy aﬂngcanﬂo@gorcaaionmxdmm@etmsmso wherkia (A @aterbesit or

or GBBREOT SN BT BV B RaBlrer bosinegpeced

205Y SHEIsE of Sulk ettt Rl 88 EdnnBsulihe e Thdh@anmabaetl ef al one
or in conjunction wth other therapeutic -26- drugs.

TheCOREIIPES- i ncl ude i nt ravenous, intranuscul ar,
i nt rit I
AR B et 0 A MO
[ nf ingitioate agiorgerhbrenamyss ahd/po@tmesxsess:hm pmght@gten@@ky be present

t opi cal act, .vesi.cl es es ,and.Lnjecti.on . .
e Rdel R A g AR L g B g pfral
2% ormwdnye Sibpsepdvhildad idfcidingtoar g éined td, Sedipg ongtchidsiopeh
wth water or a buffered sol ution

adniuAl &% Yen 4T gHanidiae, idetersentnparigop ég&aﬁk’é‘“i“}{dlﬁﬁ‘éfa%’\?"c steps,

t hemﬁ@éﬂaa%al b Bﬁm‘? uéh!"'a[% 16rﬂé’>£%ﬂe!idg9 Br gm:yex@amaﬁi eﬂram%gfaa@ pH
to the subje I'n any pharmaceutically acceptabl

f ormtretpl@ﬂbwm@empfg@mﬁ sdlvényrorgpr eorafinaiignithsrest.r at i on

and [
e o BB BE G B b TN cBRR Pl ih B burer
30 esgpohm@e prdork®sthragadminher @miestshag jALRkjer%Inbn afF tyseem may be
treating physici n accordance _w.th yacti of
{ haFhERRTRRH LT 08 SO0 AT G PERET iRgs b iation
subjogin ish SR FAIMAEr RRRM foPihd dh@ stBehnbl/ kg wei ght  of
a subject. In another enbodi nent, the effective anount
is an anount about 0.1 to 20- nglkg wei ght of a
subject, preferably 1 to 10 ng/ kg wei ght of a subject.
In a specific enbodi ment, the effective anmount of
CTLA4l g is about 2 15 ng/kg weight of a subject. In
anot her specific enbodi nent, the effective anmount of
CTLA4l g is about 10 ng/ kg wei ght of a subject. In
anot her specific enbodi ment, an effective amount of
CTLAAIg is 500 g for a subject m5|gh|ng | ess than 60

—p—~ e - NN A NN
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25(e.g., CDB0- and/or CD86-positive cells) with CD28-
and/ or CTLA4-positive cells. Accordingly, dosages of

waQ bwoagient s can vary dependi ng on the subject BEIOIUSI089/042761
node of administration, U S Patent Application
Publ i cati on Nos. 2003/0083246 and 2004/ 0022787 teach
dosage and adm ni stration schedul es for CTLA4l g havi ng

t hgogys no Iﬁ%héjas?&q URREE! 8MOAMIginkh s, IviRidiDage H&h concentrated
treating rheu di seases, such as 30r heunmnat oi d

ar tep rﬂ@tn epted pp Hiafifratipresten. gan hrcdied dnta LSBT ATNER Rewitles, S0-L
L

L d?ﬂ:?ﬁﬁ@%%ses?% g%f%ﬂy ;%éeg {eég%e isgﬁlfﬁﬂh%&@éc%% n?snx{éﬁ%s%s can

andiectorgdefar dsz;lt ¢0ndag$ mgf & HC f.mwl” toi fpdeming. |E1<&1dgiastorag62<7f purified

Sox A eHe PRCSHES Brtniod o S0 6t PREEIAB TR ASURL Bt FREY

CTLspddig. TRIr&otd] ©r [HRY-tdrini stdr@éel yTheslgaitletukt &mad feneeat about
everé two weeks for a nonth, and then once every nonth

t heV E4FRTISF (tiorpgaAnd storefleat 2 seepparstf PR 4Pt nEledEeeiag . A

+/ 1en?l (Qﬁﬁre\@aﬁ] dﬁg’ﬁbﬁﬁ a@blhtoy\@’@ tf) %ou@afol’(t &the %@@ﬁﬁg t(uhe @an vary
5an ayWIHOWISa owed

th eanddmgdﬁy wmw@@e tindn@h@eﬁ Qféhe vep B B8] whtedns hdilidddd n}aoie@ﬁ@,
1d( 3 \Mdﬁ%gﬁl lereoflvgss'élg?ha?grte 16’3‘&8& ﬂ tl? ?ér (il%xﬂg@é f}%[ oﬁéje
mnistra inen Inresp onse
ri shnletiaiens Cﬁﬂ]ﬂ/ﬁiig’mble@.}’b@m&ﬁnﬂd BmAm@K@pbottl@okoadmg of less

exa C ed_. above coul d _.be ed
i hab F LT PERE e a0 TR R B4 14§
10[1@&@9 YQ H%ﬁlf&lkﬁ&ﬁeill@% ema Loa&aﬁgl bf aWﬁﬁKﬁbur bo’f’ﬁé@ fnlﬁy requlre from

"nmont hs' nont h refers to a period of 7 days
[ OCDSYPIP aldpas(24 %@é@f fispzipmdmeT{easel gV il eet FJ LA4Ig
Sf Or UL Rfds QR Rhred LG thiBYERhde HonPLiB 12352 %0 AP0l oﬁVCV"PAeQ;'EHrage
cf admnistration regi nens may be dictated by t
t artged atsetrmﬁmrmm @@abopr o61¢ esibomy@i"@azlan yary et @etbetaﬁ shogfhs 18

f CT
Is,ﬁ \r/ g) 211{ SC nC§ nZ:GI[1 ruﬁ sn%s n%e %a%%é }%ﬁv%él &Hﬂt %pé;gr fo? Prﬂl_muiatlon

wi | df dae wefiki.ci ent to treat UA or prevent the
devel opnment of RA.in subjtects w th

f
ot MLE aboRPsa ke Bk ApBiret et ) Mo o0 TigeR, fed on
2(}0 r ejﬁ&:%ﬁ Qérﬁobﬁf()‘ﬁ’%ﬁ&‘?@}@wﬂ)@@mm—ﬁ@@ dn BRAMbes PR BOM-teach

w edgeable in the art woul bealetoadjust
t hevrglf@sseg &or dredretucheme frgeinael 1bmm§@1ﬁrewpe>!f@fallmmblgant

o ST CT RSP A e sapeaita on

phantmpmﬂt:a‘tb;aﬂefemmosui ons of the invention can be
via a 30 mnute to one or nore hour intravenous
infusion. Alternatively, single to nultiple
255 UbmHabaesies] Caheeltioans can deliver the required
dosage. 25[00100] The CTLA4lg nol ecul es of the
[ nv@&ﬁ] on @eods @fihaipEsat &Y e@&ﬁd@ﬁ?‘%sé’ﬁ@wc%ﬁmal compositions

S e%ﬁ%ﬁklﬁ% kng dﬂA%@%]inHﬁs&lésoﬂ etdmlﬁlta!ﬂ%&e table carrier or adjuvant
sup as

ressive 7 1 nmunonodul atory therapy, e.g.,
her\elnmh specwi fogligsedbsaljebthotrtt e phurmareihiad t:@nmsltlons
R SRS BhaaURFR U LB PRGN b

3Eenpliayedmbided Ma ] TINoN sbRedk eadinahé tnoleﬁtﬁib’amlit@rayd is

drugs (NSAIDs) may be adm nistered_in
non-reactive with the stbject’s immune system. These carriers and adjuvants include,

but are not limited to, ion exchangers, alumina, aluminum stearate, lecithin, serum
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concomtantly or sequentially in conjunction with the
CTLA4l g nol ecul e of the invention. NSAIDs reduce

WO pfob/asmaed ory reactions in a subject. NSALDs iPCI/USRIPI/042761
but -28- are not limted to acetyl salicylic acid,
chol i ne magnesium salicylate, diflunisal, magnesium
salicylate, salsalate, sodiumsalicylate, diclofenac,

et oplabiag sudheR ARhaf fAim Bﬂbum Qmefr @ibstahtd QRBLE 3RdsBhates,
etoprofen ket orol ac, necl O enamat e, napr oxen,

natsliviseoiebic phd mplabninna seshate. ppitiebslieesids mieefsaturated
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5theﬂneds}%ag@ieegbvvaem'pméiﬁ&ds»entI ated arthritis, a
comon clinical problem 30[00106] It has been
recently denonstrated that subjects with UA who are
al so positive for antibodieg % nst cyclic
citrullinated peptides (anti positive) are at
hi gh riGkngdositiot hECteddk Sprmg Pm‘duﬂAl %sng’mb (112ésn gzﬁfryenge)

year af t. ef abeerrratd Io¥e! /\Inn ol en
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Rheum ,| Sa@68) : 709- 715 (2004)). A p05|t1i70e test for the
pr eSenCC Uf QCI UIII Qlltl budl CQ anl IIQt UyCI i C
citrullinated peptides has a higher predictive val ue
for the 5 developnent of RA-.2han nore traditional
criteria, such as the presence or absence of
rheumat oi d factor. 83% of UA subjects who were
positive for anti-CCP anti bodi es devel oped RA at one
year, conpared with 18% of anti-CCP negative controls.
This finding suggests that a sub-popul ati on of
subjects with UA can be readily identified who will be
at h| gh r| sk for deveI opnent of RA and vvho therefore
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20 secondary endpoint. Subjects are random zed 1:1 to
receive either CTLA4l g or placebo for the first six
woremvhd74af t he study. Random zation is strati fREUUS2009042761
two groups based on the presence or absence of
erosi ons. [00109] The subjects in this study were
carefully screened to ensure that they had
recent [ (1. €., preéesence of ar [ O
for < ngﬁgﬁerﬁ@). were positive 25f0'gg{?ﬁt-(§dé§¥%9
ant i bodpPelsxarshirds®iot neet di agnostic ¢Bbteria for any

ot her hnllnrat I C Pli caacA and had nat V‘Qf‘ﬂ: \vled For-e

t r eat meSpdR PHOBYF m&baﬁl&rm?rﬁ’ﬁ&‘g?mt 8195 weeks or any
bi of 091 SoAEHPHERALE AR LAy dRfs The $hGay Was desT ghied
to investigate whether a rélatively short. . 6-month

treat m=Nfatepé¢r|Im1@otwnt h CTLA4I g monot hPﬂa{iy 1p¢lbvent ed
t he pr ogresston—toRA w-t-hi-n—% yeat r—2-years after
the start of treatnment. In addition, 30the effects of
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equi val |
COi ti cORCRPPANGNY her apy, were per it t ed Aunh@ngoed the

t r eat r‘r‘E‘\f '\hnl nhcor \l'\f i eh noarindo il nr\i- o *\n

G CT PCTTOOST uuk.

devel opﬁﬁTWA‘uét any time were disconti r?é%a fromthe
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Because g%a st rnl%élt enrollnent criteri A which i
randomi zmdnﬁm ph@pﬁa'ze &umb@mc,sm(rﬁﬁﬂaﬁe Wh dl& Iner e
treated oF1 Fatt+sti-cal IlypULIIUDI esttng—was
not dong>® ‘5?28@81@5 of this study, howeée3 ver e

gener al My&@é]ﬁ@ﬁd,@]& across multiple cu&g‘mmeasures

of effi W%@WAL_AW
bi omar kePodgr hydrexjye i n favor of CTLA4I g dvtio B acebol

and provide evidence that CTCA4r g, given TV monthty at
a d‘o@eluéffsalﬁ/oﬁwﬁléf%a@éd!e@ﬂe sgingelast-ght for 6 nonths,

| o tic
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approved for the treatnment of RA in adults. [00112] In

this popul ation of subjects with UA, treatnent with
CTLA4l g i nproved 25physical fanction and

physi ci an-reported di sease activity. At Month 6, nore
than twice as many subjects treated with CTLA4I g
conpared with placebo had achieved a clinically

meani ngful i nprovenent in physical function (HAQ D)
(62% vs 249 or had di sease rem ssion as indicated by
a DAS-28 (CRP) score of < 2.6 (71%vs 35%. The
nuneri cal I 'y Iar ger | npr ovenents in 1LAQ DI and DAS 28
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15reported at simlar rates for the CTLA4l g and
pl acebo groups, no AE resulted in death, and equally,
WO oowmsmder s of subjects in both treatnment gr oREBUSZAN/G2761
SAE (1 in each treatnment group) or were discontinued
due to an AE (1 in each treatnent group). Furthernore,
there was no evidence for a greater risk of infections
Wi tchidebe Adb@ion,ansh. iThé uskien@lg AGud Esurjedtidg isvkdtbaio add
hour of the start of CTLA4lg | nfusion were 20 reported
f orsuigable fon adsyipisiEation by fEraxenofs BISI9Pabor at ory data for
hemat ol ogy and bl ood chem stry were generally
unr emar kabl e and no safety issues were identified.
Foudrti¢id pf Miatjfadtrs becane seropositive for anti-CTLA4-T

t t Mont
a”db@ﬂ > i Ghogh? HoBodBencoy e b fich, MERNER PAGGAOT
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f|nd| 0115 The inventors .dis
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defediahbie, d%ﬁlels NiAALERESandl 1R s, TAGlelinkdin &lal Ye fdried from a
di sease-nodifying effects of CILA4lg treatment were

naﬂﬁﬂéWﬁé@mﬁﬁﬂsamhﬁﬁﬂﬁ§a@ﬁﬁ@ﬂrﬁﬁﬁkapy was st opped.
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Datch sl ze descr
belmmumnM@I&BbﬁﬁuﬁaMmmuEamﬁmmaf@mnﬁnment Anount CTLA4l g
6 Mal.tose drate
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ZOA‘dJ ddpribiAg bt ekampMad fitabi@EarliBl BEhE BRphilized formulation.
[0083] The article of manufacture may further include other materials desirable
from a commercial and user standpoint, including other buffers, diluents, filters,
needles, syringes, and package inserts with instructions for use.
[0084] Silicone free syringes are preferably utilized for surfactant free drug

25  product, such as upon reconstitution of lyophilized drug product and/or transfer of the
solutions from the vial to the intravenous bag and may be co-packaged with the drug

product vial.
Methods of Use

30 [0085]  The present invention provides a method of preventing or inhibiting the

development of RA in subjects with UA comprising administering to the subject in

S5 -



g.s. to 119.6b CTLA4f g drug substance: protein
concentration 50 ng/m, 25 nmM sodi um phosphate, 50nM
waawbasmehl ori de, pH of 7.5, <5% BMN speci es. BCT/US2009/042761
Formul ated bul k sol ution density = approx. 1.04g/m.
15 [00119] The required quantity of CTLA4lg drug
substance is added to a cleaned and sterilized
st 3leftl B&GoHhEkctReRROURAF 18 (e 3318 meeliPRethatthd-butiRal
m xer. The drug substance solution is m xed at 250 50
@Wﬁ?%if@“ﬁﬁ‘?rﬁﬂ aining the solution tenperature between
20
m)?@‘% b ar S PRI Bl HET Lk O TR 02 Ror e
Th ehcsdﬁvcllt)procnt PSR A ix eubjdctsrwith Wi\ wbwrpmisieef adOnistering te sheasubject
15-. 25 121 he sol ut t t .
740§ g BE el Rl b A7 CRE AR R R °?§Pae“813?egawi
N sogiptelidniéeosi de sol ution or 1 N hydrochloric acid
solutlon The batch is brought to the final batch |
wei B8] ( f iThgpregend Inpvepiiq T °s pgethor;os BFHR SuRsp, with UA
an d:omp?‘iﬁg £c9ﬁ1n@teﬂh§‘iorfh@3u@¥ec§n ﬂké&l%&@of T 080k BhlbiH: 8fthe
bul k solution is sanpled Tor pH [00122] Fornul ated
Bul KIgullzimiotsaule or phaemdcentical eompapition Baie00. 45-t un
of 11 Th t A5
f| I ?ﬁsll S fgdé]]; i E%io O%grt’) %’ﬁ?’%@%‘#@% ac?]gé‘di‘%lmcgmgmor
en thmaceutlézaEEmpodjmﬁnﬁBa]sbyTthevmgehé sulbteetrc&“dt feaxt o eitied

bul k Sol ution | r.ed

{1 Iepen Ol s hiitces: P bRg ey E 1on D
fi libereadssERnmhatad nﬁbﬁd{g soFnedsl Qi path, ddd hr@etuADEhmage

partially stoppered with a 20nm Daj kyo gray butyl

st cﬁﬁbﬁ@ﬂu@agly decregping theyphpviesd fis2bilityy | ng/ st opperi ng 10
1578G0h rﬂe%lo‘agoetgggwgntwn a1 nl YRk Dekagl ﬁﬁ?@@h}gﬁc@}r e

washe and steriliz pyrogenat éd. [ 00125
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A summary . of .t h ng cycle used
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for CTLAA4l g Lyophilized Drug Product Process paraneter
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20( Srb%kﬁqa R"i‘) C,é akd /@f@yﬁ&uﬁ@scbﬂé{foﬂ the ®ri aldl hanld! €ezi ng Hol d

[0091] The amount of symptom relief provided by the present invention can be

Lh

measured using any of the accepted criteria established to measure and document -
symptom relief in a clinical setting. Acceptable criteria for measuring symptom relief
may include scores based on the criteria established by the American College of

25  Rheumatology (e.g., ACR 20), the four measures of symptom relief (in: “CDER
Guideline for the Clinical Evaluation of Anti-Inflammatory and Antirheumatic
Drugs—FDA 1988”), and the Health Assessment Questionnaire (HAQ) (Fries, J.F. et
al., J Rheumatology, 9:789-793 (1982)). For a general description of these criteria,
see Guidance for Industry: Clinical Development Programs for Drugs, Devices, and

30 Biological products for the Treatment of Rheumatoid Arthritis (R4) (Feb. 1999).
[6092] The present invention provides various methods, local or systemic, for

administering the CTLA4Ig molecule alone or in conjunction with other therapeutic
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Primary Drying (Shelf Ranp) From-45C to -19Cin 2 hr.
Primary Drying (Vacuun) 100 20 mcrons Primary Drying

woRlodV13m24 19 + 2C for 84 hr. Internedi ate DryiPgr/{Sioed/d42761

Ranmp) From-19C to OCin 2 hr. Intermediate Drying
Hold at O + 3C for 8 hr. Secondary Drying (Shelf Ranp)
FromOCto 30Cin 2.5 hr. Secondary Drying (Vacuum

10Qirfigd OTHE RIS in28ae Rk Mook, YiltRehukiol 4, iatrap3fionéBrordi2
hr. Stoppering 30 + 3C St oppering. (Vacuun) 500 + 100

mi drhsipsion prcBedansarsangtheds: apiedap Hurianigdnp er, continuous
St %ﬁQSn,%@ﬁé%@raH? Iliﬁc?sgfngg suppositories, topical contact, vesicles, capsules

10

15

20

25

30

and injection methods. The CTLAA4Ig, compounded with a carrier, is commonly
Iyophilized for storage and is reconstituted with water or a buffered solution prior to
administration. As is standard practice in the art, the compositions of the invention
may be administered to the subject in any pharmaceutically acceptable form.

[0093] The most effective mode of administration and dosage regimen for the
formulations of this invention depends upon the patient’s health and response to
treatment and the judgment of the treating physician. In accordance with the practice
of the invention an effective amount for treating a subject is an amount about 0.1 to
100 mg/kg Weight of a subject. In another embodiment, the effective amount is an
amount about 0.1 to 20 mg/kg weight of a subject, preferably 1 to 10 mg/kg weight of
a subject. In a specific embodiment, the effective amount of CTLA4Ig is about 2
mg/kg weight of a subject. In another specific embodiment, the effective amount of
CTLAA4Ig is about 10 mg/kg weight of a subject. In another specific embodiment, an
effective amount of CTIL.A4lg is S00 mg for a subject weighing less than 60 kg, 750
mg for a subject weighing between 60-100 kg and 1000 mg for a subject weighing
more than 100 kg.

[0094]  The CTLA4Ig molecule formulations of the invention may be
administered to a subject in an amount and for a time (e.g., length of time and/or
multiple times) sufficient to block endogenous B7 (e.g., CD80 and/or CD86)
molecules from binding their respective ligands, in the subject. Blockage of
endogenous B7/ligand binding thereby inhibits interactions between B7-positive cells
(e.g., CD80- and/or CD86-positive cells) with CD28- and/or CTLA4-positive cells.
Accordingly, dosages of the agents can vary depending on the subject and the mode of
administration, U.S. Patent Application Publication Nos. 2003/0083246 and
2004/0022787 teach dosage and administration schedules for CTLA4Ig having the
amino acid sequence shown in SEQ ID NO:2 for treating rheumatic diseases, such as
rheumatoid arthritis. All are herein incorporated by reference

[0095] An effective amount of CTLA4Ig molecule may be administered to a

subject daily, weekly, monthly and/or yearly, in single or multiple times per
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Hold at 20 + 3C for at least 4 hr. [00126] At the end
of the |yophilization cycle, the chanber pressure is

WO 20092874249 500 m crons using sterile filtered PCT/USPNI042761
and vial stoppering is perfornmed under vacuum The
stoppered vials remain inside the |yophilizer for at
| east 4 hours. The 5l yophilized and stoppered vials
ar eose@yBekeWionthdye20dépehd@hdIBa M) FonBkdnid, il Gire@hfbosiarht, an
under HEPA filtered air by the capping. machi ne. The
s editisel vizaruntaf ghe (T Adde wpterule By Hiitiadly bhadrainistgyedpce every
eXtRh WAEkhAd mBRRNEH theh RBcdES i G PELAHBhysVL 8 99 and
are stored at 2 to 8C. [00127] The conposition of
| y ophithly hetta®TLAA ¢ qaS0ndny/ ¥ pbdweddpuggrir debge ti.ei, Hays 15 and

10l ,st i, Table 7. | .~ TABLE iti.on of
Losh Rl Gl AR el P P BRIl
Corppanegnt Arepnstit el e khalledgEhiAd Ingh@ 62 wbullViak bisls @ modify the
nmonghydr at.e 525 Sqdi um phosphat e nonobasi c,
morfERYRS Rt g regine] ISEPRY erPortgupr stafuq gd{op 5P fo the

Aci tgerﬁgl D exlafhple, e RQGhAHARNHe@Xb A cAi YS hnoliified bPaddhg
es

I ncl udes a 5% overfill for vial, needle, syringe |oss.
15 agmiHgsgordaypoindimisgigee. present in the CTLA4I g drug

1S AR P bS8 s b bl ok T Ry

as maried eff 2% €,7 dagn- pyr ogeni ¢ ready-to-use sol ution

Ul TR Gt DR R AT TS foomitation of the invention

are based on body weight, and administration regimens may be dictated by the target

n

serum trough profiles. Typically, target trough serum concentration of CTLA4Ig

15 molecules of the invention between about 3pg/ml. and about 35ug/mlL will be
sufficient to treat UA or prevent the development of RA in subjects with UA,
preferably between about Spg/mL and about 30 pg/mL, more preferably between
about 10pg/mL and about 30ug/mL. One knowledgeable in the art would be able to
adjust the dosage and/or administration schedule of CT1L.A4lg to achieve the desired

20 serum trough concentrations,

[0099]  The administration of the molecules or pharmaceutical compositions of the
invention can be via a 30 minute to one or more hour intravenous infusion.
Alternatively, single to multiple subcutaneous injections can deliver the required
dosage.

25  [00160} The CTLAA4Ig molecules of the invention may be administered
concomitantly or sequentially in conjunction with other immunosuppressive /
immunomodulatory therapy, e.g., as herein specified, dosages of the co-administered
immunosuppressant, or immunomodulatory compound will of course vary depending
on the type of co-drug employed.

30  [00101] Non-steroidal anfi-inflammatory drugs (NSAIDs) may be administered in
concomitantly or sequentially in conjunction with the CTL.A4lg molecule of the
invention. NSAIDs reduce inflammatory reactions in a subject. NSAIDs include, but
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20 A batch of CTLA4lg SC, 125 ng/m (125 ng/vial) drug

product is manufactured at 5- L scale (3,500 vials).
wabmomimeh formula is described in Table 8 bel BUT/US2009/042761

TABLE 8 Batch Fornul a Conponent Anmount (gn) CTLA4lg

drug substance 625 Sucrose 850 Pol oxanmer 188 40 Sodi um

phosphat e nonobasi ¢, nonohydra e 0. 715 Sodi um

phaspivatisited Raskg) Saﬂ@miy dEi0USoknedBaNédian S:ﬁi@fflaﬂeﬂdhﬁﬁﬁmeﬂ)n
g.s. to 5.0 L Total Batch, size

CTLAA
dr URPZEEHIER éasieﬂatepﬁabﬁléﬁerﬁoéwﬁb%lﬁfsﬁaé%.%0%@0@94?#&0 %Onfﬁ?fm
SO g E REInBprod,
<5%u%%£082g| es. a%l gj\%%q&gﬁﬁqg}g Ib%ﬁ%%e |nn£rgx%nr5rp l e
, mhenmuﬁmrlbmmgemmr@@s, fubndaCTplnetiy. sSetamir@Bhasy/
(12 rodu buf f er exchange of
thegﬁﬂgé ué‘%ﬁ grgﬁ%%mg&%hgfgaﬁ%ﬁgodlun1phosphate
50 19epi L(Iﬁrﬁd’dﬂs@fdldi&n@tbeadmhhsmefrecchExcctzﬁ)lta:hﬂi Or seiybaddlilyim

phosphat e 8 Wed b centra
P heopatin s T b e gickicSle oI Sty i ob AP Diro g
bufdo® oralRRIOSE RN RO RED BFediPnt Bﬁ?} & 558 ld¥ed
in the concentrated protein solution and final batch

weicgitcosteroidg pdisinistered v ey 55 miisodian mabﬁ&@%@ﬁ%vaﬂﬁnf o0,
IOD H nz%’@ay Spulﬁusphg A&ll (ﬁ{; rhzgﬂnhrﬁ 8§M{{ \%egg) S’Mg?%ﬂ\@ 22

terilizin ter rilized
anc{uﬁepysoo@e)rcmm aringde H-‘y(}nﬁralaﬂi@ldr) duse. gI ass vials,

Ctm%gfd ]ﬁampie‘g gf Qéﬁléo‘é'i%%? s el ORRGT Fre G0 }ml%%t %et&meglasone

budesonide, cortisol, cortisone, dexamethasone, hydrocritisone, methylprednisolone,

L

prednisolone, prednisone and triamcinolone.

15 [00104] Typically, the standard dosages and administration regimen of the co-
administered drugs described above are not influenced by the addition of the
CTLAA4lg molecules of the invention to the treatment regimen. However, one
knowledgeable in the art may prescribe lower doses of the co-administered drugs due
to the incorporation of the less toxic CTLA4Ig molecules of the invention into the

20 treatment regimen. Prescribing information may be based on the package insert for
gach co~administered drug.

[00105] As discussed previously, joint destruction occurs early in RA. This insight
has highlighted the need for therapies which can fundamentally alter and not merely
suppress the inflammatory processes which cause debilitating symptoms and

25  structural damage early on in the course of RA. Consequently, this has placed
increasing emphasis on earlier diagnosis and treatment of RA. However, the 1987
ARA criteria for RA are less sensitive and specific when applied to subjects with
early inflammatory arthritis and these subjects are then diagnosed with
undifferentiated arthritis, a common clinical problem.

30  [00106] It has been recently demonstrated that subjects with UA who are also
positive for antibodies against cyclic citrullinated peptides (anti-CCP2 positive) are at

high risk for the development of RA as soon as one year after observation (Van
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alum num flip-off seals. [001301 The conposition of
CTLA4l g SC drug product, 125 ng/nil (125 ng/vial) is
Wpewovisigeh i n Tabl e 9 bel ow. TABLE 9 Conposi t i RGT/05$2009/042761
CTLA4l g SC, 125 ng/m (125 nyg/vial) Drug Product
... Component Amount ng/vial) CTLA4lg 175 Sucrose
238 Pol oxaner 188 11.2 Sodi um phosphat e nonobasi e,

morGakdl BieetQl. zaxu‘&mﬂnwme@h@sp&mtcetr@lhb@@a Reptidd3 PralhQuUS
1.36 Water for Injection Includes 40@6

ov P PEIPISIon &R Rhﬁwtowklégawﬂés in §?1r1"rnﬁ9g‘?é“}} ‘é%@ffers@mwgérmﬁ i
[ 004314 E@n&wamﬁm@rﬁb(zdouﬁ (Al Ste@ToAHE ?rege%"@la%emm

di sorder whi ch can progressive join
desmtibetisseazind eyadie mtztuylma@ﬂ gmtfdﬁtlama bmhylspr@fattwe value for the

N
Thirkewsiandy fasior| 8326 n‘pﬁﬂeulbjh(&s ﬁ'ﬁcﬁ wea@ysiote G amMCQP whttdadies
p! ac{évegope El;.te()\rllg Qéalr n%mpared with 18% of anti-CCP negative controls. This

finding suggests that a sub-population of subjects with UA can be readily identified
who will be at high risk for development of RA and who therefore would be ideal

10 candidates for targeted therapy aimed at the underlying mechanisms driving
inflammation and joint destruction in RA. Such an approach could prevent the
development of joint damage, functional disability and subsequent impaired quality of
life that unfortunately characterizes the natural history of RA.
{00107} Example IIl and IV describe a clinical study designed to compare the

15  efficacy of CTLA4Ig with placebo in preventing the development of RA in subjects
with recent onset undifferentiated arthritis who are at high risk for the development of
RA.
[00108] The clinical is a randomized, double-blind, placebo-controlled, two-arm
parallel design study of 12 months duration to the primary endpoint and 24 months to

20 secondary endpoint. Subjects are randomized 1:1 to receive either CTLA4Ig or
placebo for the first six months of the study. Randomization is stratified into two
groups based on the presence or absence of erosions.
[00109] The subjects in this study were carefully screened to ensure that they had
recent-onset UA (i.e., presence of arthritis symptoms for < 18 months), were positive

25  for anti-CCP2 antibodies, did not meet diagnostic criteria for any other rheumatic
disease, and had not received more treatment with DMARDs for longer than 2 weeks
or any biologic drug indicated for RA. The study was designed to investigate whether
a relatively short, 6-month treatment period with CTLA4Ig monotherapy prevented
the progression to RA within 1 year or 2 years after the start of treatment. In addition,

30 the effects of CTLA4Ig on disease activity, physical function, health-related quality of
life, and PD biomarker activity in subjects with UA was explored and compared to

placebo both during the 6-month treatment period and for up to 18 months after the
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Subj ects will be . . .
wice as many subjects treated with CTLA4lg compared with placebo had achieved a

LA

clinically meaningful improvement in physical function (HAQ-DI) (62% vs 24%}) or
had disease remission as indicated by a DAS-28 (CRP) score of <2.6 (71% vs 35%).
The numerically larger improvements in ILAQ-DI and DAS 28 (CRP) seen at the end

30  ofthe study treatment period with CTLA4Ig were still evident after 6 and 18 months
of untreated follow-up, although treatment group differences with placebo were

smaller at Months 12 and 24. Radiographic evaluations using gandolinium-enhanced
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all oned to take non-steroidal anti-inflammtory drugs
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[001381 The primary outcone of the study wll be the

proportion of subjects with a 10 diagnosis of RA by
WAABT/13RAM criteria at 12 nonths. [00139] SecoPcED$2009/042761

effi cacy outconme neasures include the proportion of

subjects wth a diagnosis of RA by 1987 ARA criteria

at 24 nonths, the proportion of subjects with

persistent synptomatic clinical synovitis at 6, 12,

and 24 nonths, the nean fLEI DAS iCRP) score at 6, 12,

and 24 nonths, the proport ubj ects with a DAS
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[ 001471Si gni ficant physical exam nation findings and
clinical and | aboratory test 30results wll be |isted.
wEenepas 24t ati stics wll be tabul ated. FrequenRgr/us2009/042761
di stributions and individual listings of all adverse
events will be generated. Changes in clinica
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CTLAA4Ig SC, 125 mg/mi (125 mg/vial) drug product is formulated as a
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sterile, non-pyrogenic ready-to-use solution suitable for subcutaneous administration.
A batch of CTLA4Ig SC, 125 mg/ml (125 mg/vial) drug product is manufactured at 5-
L scale (3,500 vials). The batch formula is described in Table 8 below.
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Secondary Objectives
1) To assess the proportion of subjects with UA who develop RA as
defined by 1987 ARA criteria two years after the start of blinded study medication.
20 2) To assess the degree of synovitis and structural joint damage of the
hands (carpal, MCP and PIP joints) at 6, 12, and 24 months after the start of study

therapy between the two treatment groups using MRI imaging.
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and vital signs (blood pressure, heart rate,

r espiache fop e first six months of the study. Randomization will be stratified into two
groups based on the presence or absence of erosions (read centrally). Subjects will be
allowed to take non-steroidal anti-inflammatory drugs (NSAIDs) throughout the
study. Subjects will be allowed to take a stable low dose oral corticosteroid

30 (equivalent to <10 mg prednisone daily) throughout the study. Up to two of the
following high dose corticosteroid concomitant medications may be utilized every six

months of the trial at the discretion of the investigator: oral course (equivalent to 20
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trarradol TABLE 10 10Study Procedures and Cbservati ons

(gyb: FI i nd Study Drug Treatnent Phase Visit Day

Da
[00137] Men or women (not nursing and not pregnant) at least 18 years of age but
no greater than 75 years old with a diagnosis of undifferentiated inflammatory arthritis

30  (UA) who have symptomatic clinical synovitis of two or more joints and who 1)
possess at least one and not more than three of the 1987 ARA criteria for the

diagnosis of RA, 2) do not meet diagnostic criteria for any other theumatic disease
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(+/- 3 days) Day 29 (+/- 3 days) Day 57 (+/- 7 days)
Day 85 (+/- 7 days) Day 113 (+/ 7 days) Day 141 (+/ - 7

wQ@l2008)3My 169 (+/- 7 days) Random ze & stratiB®gI/US2009/042761

10

15

20

25

30

subj ects (Contact Central Random zation Center)

(e.g., lupus erythematous), and 3) who are also positive for autoantibodies against
cyclic citrullinated peptides by ELISA (Immunoscan RA Mark 2, Buro-Diagnostica,
Arnhem, The Netherlands). Disease duration [defined as the time from the onset of
symptoms (joint pain, swelling, or significant stiffness) of undifferentiated
inflammatory arthritis to enrollment] must be less than 18 months. No prior therapy

with DMARD or biologic therapy is allowed before screening.

Criteria for Evaluation

[00138] The primary outcome of the study will be the proportion of subjects with a
diagnosis of RA by 1987 ARA criteria at 12 months.

[00139] Secondary efficacy outcome measures include the proportion of subjects
with a diagnosis of RA by 1987 ARA criteria at 24 months, the proportion of subjects
with persistent symptomatic clinical synovitis at 6, 12, and 24 months, the mean full
DAS (CRP) score at 6, 12, and 24 months, the proportion of subjects with a DAS
score of <1.6 at 6, 12, and 24 months, titers of rheumatoid factor and anti-CCP
antibodies and inflammation and structural damage (the degree of synovitis, erosions,
and osteitis) of the hands by gadolinium MRI using a centralized reader blinded to
sequence and treatment. Subject reported outcomes will include the HAQ and SF-36.
[00140] The changes in core components of the ACR RA composite variable will

be assessed over time between the two treatment groups as a tertiary objective.

Efficacy Analyses

{00141] The primary efficacy analysis will be to assess the rates for development of
RA at 12 months in CTLA4lg and placebo. Point and interval estimates for the
proportion of subjects with a diagnosis of RA at 12 months for the two treatment
groups will be provided. Subjects who discontinue from the study with a stated reason
of “Jack of efficacy” in the CRF will be considered as a non-responder for the primary
endpoint (i.e., they will be counted in the numerator and denominator while assessing
the proportion of subjects who develop RA by the ARA criteria). If a subject has
missing data at the Month 12 visit not due to discontinuation and an evaluation from

the subsequent visit, this evaluation will be used in the 12 month analysis. Otherwise,
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subjects will not be included in the analysis. Similar analyses will be performed for
assessing rates for RA development at 24 months.

[00142] The degree of synovitis and structural joint damage will be assessed using
MRI imaging. The OMERACT 6 RA MRI scoring system will be used (Ostergaard,
M. et al., “OMERACT Rheumatoid Arthritis Magnetic Resonance Imaging Studies.
Core Set of MRI Acquisitions, Joint Pathology Definitions, and the OMERACT RA-
MRI Scoring System”, J. Rheumatology, 30(6):1385-1386 (2003)). Changes from
baseline in the erosion, edema, and synovitis will be summarized at 6, 12, and 24
months using descriptive statistics.

[00143] The persistence of symptomatic clinical synovitis will be assessed at 6, 12
and 24 months. The rates for persistent synovitis will be summarized with point
estimates and 95% confidence intervals for the CTLA4Ig and placebo groups.
[00144] The pharmacodynamic effect of CTLA4Ig on serum levels of
autoantibodies [IgM rheumatoid factor and anti-cyclic citrullinated peptide (anti-
CCP2)] will be assessed. The distribution of the pharmacodynamic variables at
baseline, month 12 and month 24 visits, along with their changes from baseline, will
be summarized by treatment group. The proportion of subjects reaching
positive/negative results will be summarized by treatment arm and the baseline status
(positive/negative),

[00145] Mean changes from baseline in full DAS (CRP), HAQ and all components
of SE-36 at 6, 12 and 24 months will be summarized with point estimates and 95%
confidence intervals for the CTLA4Ig and placebo groups in each visit. In addition,
percentages of subjects with remission (full DAS score <1.6) will be summarized by
treatment arm.

[00146] The changes in core components of the ACR RA composite variable will

be assessed over time between the two treatment groups.

Safety Analyses
[60147]  Significant physical examination findings and clinical and laboratory test
results will be listed. Summary statistics will be tabulated. Frequency distributions

and individual listings of all adverse events will be generated. Changes in clinical
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laboratory test results from baseline will be listed. Discontinuations by cause will be

summarized by treatment arm.

Immunogenicity Analysis

[00148]  The distribution of immunogenicity variables and their changes from
baseline will be summarized using descriptive statistics (geometric means, standard
deviations, etc.) and 95% confidence intervals of the changes from baseline will also
be calculated. Lack of immunogenicity is defined as the absence of a positive
response. The existence of é positive response is defined based on an assay cut-off
value for positivity for each assay and further confirmation of that response by |
immurxodeplé‘cion. For the anti-CTLA4Ig assay, the value is calculated by dividing
the mean post-dose subject serum sample OD by the mean of its corresponding
predose (Day 1) subject serum sample OD. For the anti-CTLA4-T assay, the cut-off
value is calculated by dividing the mean subject serum sample OD by the mean OD of
the negative control on the sample plate. The cut-off value is established during the
assay validation and may be re-established when changes are made in the subject
populations or assay reagents. If a sample is negative, it is assigned a value of < the
dilution evaluated. If the value is positive, a serial dilution is evaluated and it is
assigned a titer value corresponding to the reciprocal of the interpolated serum
dilution that is equal to the established cut-off value for positivity. Rate of positive

response (if any) and its 95% confidence interval will also be calculated.

Subject Selection Criteria

[00149] For entry into the study, the following criteria MUST be met.
Inclusion Criteria

A. Signed Written Informed Consent

[00150]  Subject is willing to participate in the study and signed the informed

consent.

B. Target Population
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[00151]  Subjects must have a diagnosis of UA. A subject with UA should have
symptomatic clinical synovitis of two or more joints and should possess at least one
and not more than three of the criteria for classification of RA of the American
Rheumatism Association (1987).
5 [00152] Subjects must not meet diagnostic criteria for any other theumatic disease

(e.g., lupus erythematous).
[00153] The subject’s disease duration [defined as the time from the onset of
symptoms (joint pain, swelling, or stiffness) of arthritis to enrollment must be less
than 18 months.

10 [00154] Subjects must have be positive for autoantibodies against cyclic
citrullinated peptides by ELISA (Immunoscan RA Mark 2, Euro-Diagnostica,
Arnhem, The Netherlands).

C. Age and Sex
15 [006155] Men and women, ages 18 - 75 years old. Men and Women of childbearing

potential are eligible if they are practicing effective coniraceptive measures.

D. Concomitant Medication

[00156] Use of a stable low dose oral corticosteroid is allowed throughout the
20  study. Treatment must have been reduced to the equivalent of <10 mg prednisone

daily for 28 days and stabilized for at least 25 out of the 28 days prior to treatment

(Day 1).

Exclusion Criteria
25 A Sex and Reproductive Status
1) WOCBP who are unwilling or unable to use an acceptable method to

avoid pregnancy for the entire study period and for up to 10 weeks after the last

infusion of CTLA4Ig
2) Women who are pregnant or breastfeeding
30 3) Women with a positive pregnancy test on enrollment or prior fo study

drug administration
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4) Males unwilling or unable to use an adequate method of contraception

for the entire study drug treatment period and for up to 10 weeks after the last infusion

of study medication.
B. Medical History and Concurrent Diseases
5) Subjects who are impaired, incapacitated, or incapable of completing

study related assessments.

6) Subjects who meet diagnostic criteria for any other rheumatic disease
(e.g., lupus erythematous).

7 Undifferentiated Arthritis duration of greater than 18 months

8) Subjects who have previously received treatment with an approved
biologic RA therapy (infliximab, etanercept, anakinra, adalimumab).

9) Subjects with active vasculitis of 2 major organ system.

10)  Current symptoms of severe, progressive, or uncontrolled renal,
hepatic, hematological, gastrointestinal, pulmonary, cardiac, neurological, or cerebral
disease. Concomitant medical conditions that, in the opinion of the investigator, might
place the subject at unacceptable risk for participation in this study.

11)  Female subjects, who have not had age and/or risk factor appropriate
breast cancer screening (as defined by published guidelines and/or local standards
endorsed by the national cancer or medical society and/or the Ministry of Health), or
who have had a breast cancer screening study that is suspicious for malignancy, and in
whom the possibility of malignancy cannot be reasonably excluded following
additional clinical, laboratory or other diagnostic evaluations.

12)  Subjects with a history of cancer within the last five years (other than
non-melanoma skin cell cancers cured by local resection). Existing non-melanoma
skin cell cancers must be removed prior to dosing.

13)  Subjects who have clinically significant drug or alcohol abuse.

14)  Subjects with any serious acute bacterial infection (such as pneumonia
or pyelonephritis unless treated and completely resolved with antibiotics).

15)  Subjects with severe chronic or recurrent bacterial infections (such as

recurrent pneumonia, chronic bronchiectasis).
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16)  Subjects with active tuberculosis (TB) requiring treatment within the
previous 3 years. Subjects with a positive PPD at screening will not be eligible for the
study unless active TB infection has been ruled out, and they have a negative chest x-
ray at enrollment. A PPD response that is equal to or greater than 10 mm should be

5  considered a positive test, although a lower threshold (5 mm) may be applied as
determined by the clinical circumstance and investigator according to published
guidelines and/or local standards endorsed by the medical society.

17)  Subjects with herpes zoster that resolved less than 2 months prior to
enroliment.

10 18)  Subjects wifh evidence (as assessed by the investigatof) of active or
latent bacterial or viral infections at the time of potential enrollment, including

subjects with evidence of Human Immunodeficiency Virus (HIV) infection.

C. Physical and Laboratory Test Findings
15 19)  Hepatitis B surface antigen-positive subjects.
20y Hepatitis C antibody-positive subjects who are also RIBA-positive or
PCR-positive.
21y Subjects with any of the following laboratory values:
Hgb < 8.5 g/dL.
20 WBC < 3,000/mm3 (3 x 10°/L)
Platelets < 100,000/mm3 (100 x 10°/L).
Serum creatinine > 2 times upper limit of normal.
Serum ALT or AST > 2 times upper limit of normal.
Any other laboratory test results that, in the opinion of the investigator, might

25  place the subject at unacceptable risk for participation in this study.

D. Prohibited Therapies and/or Medications
22y  Subjects who have at any time received treatment with CTLA4Ig, or
CTLAA4Ig.
30 23)  Subjects who have received treatment with any investigational drug

within 28 days (or less than 5 terminal half-lives of elimination) of the Day 1 dose.
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24)  Subjects currently receiving treatment with immunoadsorption
columns (such as Prosorba columns), mycophenolate mofetil (CELLCEPT®),
cyclosporine, D-Penicillamine, or calcineurin inhibitors.

25)  Prior treatment with DMARD before screening.

E. Other Exclusion Criteria
26)  Prisoners or subjects who are compulsorily detained (involuntarily
incarcerated) for treatment of either a psychiatric or physical (e.g., infectious disease)

illness must not be enrolled into this study.

Subjects Participating in the MRI Evaluation
[00157] The radiologist at the site’s MRI facility is responsible for determining ifa
subject is contraindicated from having this procedure. The following is a list of some
common conditions that may preclude the subject from having MRI of the
hands/wrists. However, this should not be used as a substitute for local clinical
standards of care. The ultimate decision to perform MRI in an individual subject in
this study rests with the site radiologist, the investigator, and the standard set by the
local Ethics Committee.

D Subjects who have a history of claustrophobia.

2) Subjects who have a physical limitation related to fitting in the bore of
the magnet (i.e., body weight in excess of 250 pounds or 113.4 kilograms).

3) Subjects with tattooed eye-liner or tattoos directly on the hand or wrist
(area to be imaged).

4) Subjects who have a history of allergic reaction to contrast agents.

5) Subjects who had exposure to a radiological contrast agent within the
72 hours prior to the MRI examination.

6) Subjects who have a fused joint in the wrist or joint replacements in
the hand or wrist that are being evaluated by the MRI examination.,

7 Subjects with a pacemaker, epicardial pacemaker wires, MRI-
incompatible cardiac valve prostheses, MRI-incompatible vascular clips less than
two-month old, or MRI-incompatible aneurysm clips of any age.

8 Subjects with MRI-incompatible cochlear implants.
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9 Subjects with spinal nerve stimulators.
10)  Subjects with an infusion pump.
11)  Subjects with metallic fragments in the eyes/orbits or in the vicinity of
the brain or major neurovascular structures of the body, subjects with an employment
5 history which involves exposure to welding, or subjects who have shrapnel any place

in their body.

Administration of CTLA41g or Placebo
[00158]  Subjects will be randomized to 1 of 2 treatment groups:
10 Group 1: CTLAA4Ig intravenous infusions (N = 25).

Group 2: Placebo intravenous infusions (N = 23).

[00159]  Subjects receiving active CTLA4Ig will be dosed based on their screening
visit weight. Subjects weighing < 60 kg will receive 500 mg, subjects weighing 60 to
15 100 kg will receive 750 mg, and subjects weighing > 100 kg will receive 1 gram.
Subjects who are randomized to receive placebo will be given Dextrose 5% in Water
or Normal Saline (NS).
[00160] Infusion doses will be based upon the subject’s body weight from the
screening visit immediately prior to Day I visit. The Central Randomization System
20  will confirm the subject’s body weight and assign the number of vials of CTLA4Ig to
allocate for the visit. Subjects will receive doses of study medication at every
treatment period visit (Days 1, 15, 29, 57, 85, 113, 141, and 169). A +/- 3 day window
is allowed for doses on Days 15 and 29; a +/- 7 day window is allowed for doses
thereafter. Infusions should occur at approximately the same time of day throughout
25  the duration of the study. All doses of study medication will be administered
intravenously in a fixed volume of 100 m! at a constant rate of flow over
approximately 30 minutes. The IV line must be flushed with 25 ml of D5W or NS
solution at the end of the infusion. The infusion solution must be supplied to
personnel administering the dose in a container not identifying the contents so as to
30  maintain the blind. The clinical assessor must remain blinded to treatment assignment
by having a different qualified staff member perform the study medication infusion.

All intravenous infusions will be with the subject in the seated position. No
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adjustments will be made in treatment dose level or schedule. Subjects will be

observed for adverse events and vital signs (blood pressure, heart rate, respirations,

temperature) will be monitored from the start of each infusion (pre-dose and 60

minutes). There is a +/- 5-minute window for vital sign collection. Subjects will be
5  observed for a minimum of 1 hour from the start of the infusion. The observation

period should be extended if clinically indicated.

Dose Modifications in the Absence of Adverse Events
[00161] In the absence of adverse events deemed at least possibly related to study
10 medication treatment, subjects will complete their scheduled infusions as prescribed
by protocol. A subject’s scheduled dosing may be administered within 72 hours (-+/- 3
days) prior to or after the target day to adjust for the subject’s and/or the site
personnel’s convenience for Days 15 and 29. A +/- 7 day window is allowed for
doses thereafier.
15
Prohibited and Restricted Therapies During the Stady
[00162] DMARDs (e.g., methotrexate, oral or parenteral gold, sulfasalazine,
chloroquine, hydroxychloroquine, D-penicillamine, azathioprine, leflunomide,
cyclosporine) or biologics (e.g., etanercept, adalimumab, anakinra) are not permitted.
20 [00163] Subjects will be allowed to take non-steroidal anti-inflammatory drugs
throughout the study. Subjects will be allowed to take a stable low dose oral
corticosteroid (equivalent to <10 mg prednisone daily) throughout the study. Up to
two of the following high dose corticosteroids may be utilized every six months of the
trial at the discretion of the investigator: oral course (equivalent to 20 mg/day
25  prednisone daily for a maximum of two weeks), or a single IM (intramuscular) dose
or a single JA (intra-articular) dose.
[00164] Non-steroidal anti-inflammatory drug (NSAID), including aspirin (ASA),
use is permitted during this period.
[00165] 1A and IM injections of corticosteroids should be avoided. No IA or IM
30  injections of high dose steroids ARE permitted within one month of the key efficacy
evaluation (i.e., Days 169, Month 12, and Month 24).
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[00166] The following medications may be used, except 12 hours before a joint
evaluation:

acetaminophen (paracetamol)

combination products including acetarninophen and narcotic analgesics (e.g.,
acetaminophen with codeine phosphate, acetaminophen with propoxyphene napsylate,
acetaminophen with oxycodone hydrochloride, acetaminophen with hydrocodone

bitartrate, etc.) tramadol

TABLE 10

Study Procedures and Observations

A. Double-Blind Study Drug Treatment Phase

Visit Day Day 1* |Day 15|Day 29({Day 57|Day 85|Day  iDay Day
(+-  |(H- (- G+~ {113 141|169
3 days):3 days)|7 days)|7 days)|(+/-  |(+/-  (+-
7 days)|7 days)|7 days)

Randomize & stratify | X
subjects (Contact
Central
Randomization

Center)

Efficacy Assessments X

Radiographs of Hands X
and Feet
Gadolinium MRI of X

Hand-Wrist (European
sites only)

Tender joint count” X X X X X X X X

b
>
s
»
B
>
>
>

Swollen joint count

Subject’s assessment X X X X X X X X

of pain
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Bi omarkers (1L-6, TNFct, IL-1 beta, MwW-3) X

Visit Day Day 1? |Day 15|Day 29|Day 57|Day 85|Day  [Day [Day
(- (- (- (- (113 141|169
3 days)|3 days)i7 days)|7 days)|(+/- W+~ |(+/-

7 days)i7 days)|7 days)

Subject’s assessment X X X X X X X X

of disease activity

Physician’s global X X X X X X X X

assessment of disease

activity

Subject’s assessment X X X X X X X X

of physical function

(HAQ)

SE-36 X X X X

Subjects response to X X

therapy

Safety Assessments

Adverse Event X X X X X X X X

Monitoring

Interim Physical Exam| X X X X X X X X

ECG X

Vital Signs X X X X X X X X

Labs

CBC X X X X X X X X

Chemistry panel X X X X X X X X

Urinalysis X

Urine/serum X X X X X X X X

pregnancy test

(WOCBP only)’

CRP X X X X X X X X

IgM R¥ X X
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Visit Day Day 1* |Day 15|Day 29|Day 57{Day 85|Day  |Day |Day

(- e+~ |- (- (1130|141 1169

3 days)|3 days)|7 days)|7 days)|{(+/-  {(+/-  {(H/-

7 days}|7 days)|7 days)

Biomarkers (IL-6, X X
TNFo, IL-1 beta,
MMP-3)
HLA Typing X
Immunogenicity X X
Anti-CCP2 X
Doéing X X X X X X X X

* All assessments and results must be reviewed prior to contacting the Central

Randomization Center. All assessments must be performed prior to dosing.
P A 68/66 count assessment will be done.

¢ A negative pregnancy test should be done within 48 hours prior to the visit.

B. Post-Treatment Double-Blind Observation
Visit Day (+/- 7 days |Month Month [Month Month |Month (Month {Early
allowed for Months 9, |9 12 15 18 21 24 Term
15, 18, and 21; +/- 30 |(Day [|[(Day (Day |(Day [(Day |(Day
days allowed for 253)  |365)y 449y [533) 1617)  |729)
Months 12 and 24)

Efficacy Assessments

Radiographs of Hands X X

and Feet®

Gadolinium MRI of X X
Hand-Wrist (European

Sites only)

Tender joint count® X X X X X X X
Swollen joint count X X X X X X X
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performed prior to dosing. b A 68166 count assessnent
wi Il be done. A negative pregnancy test should be done
Mﬁthln 48 hours prlor to the visit. B. Post-Treatnent

T R N R VTN T
Moniifasved Zorashti4) vont h1® (Days 2538 Month 12 124 Term
15,18, and 21; +/~ 30 ((Day |(Day i(Day ([(Day ((Day |(Day
days allowed for 253)  |365) |449) 1533) |617)  |729)
Months 12 and 24)

Subject’s assessment X X X X X X X
of pain

Subject’s assessment X X X X X X X

of disease activity

Physician’s global X X X X X X X

assessment of disease
activity

Subject’s assessment X X X X X X X

of physical function
(HAQ)

SF-36 X X X X X X X
Subjects response to X X X X X X X

therapy

Safety Assessments

Adverse event X X X X X X X

monitoring

Interim Physical Exam; X X X X X X X

Complete Physical

Exam

Weight X X
Vital Signs X X X X X X X
Labs

CBC X X X X X X X
Chemistry panel X X X X X X X
Urinalysis X X

-52 -



(Day 365) Month 15 (Day 449) Month 18 (Day 533) Mnth
21 (Day 617) Month 24 (Day 729) Early Term Efficacy
wo\smessment s - Radi ogr aphs of Hands and IReBUS2009/042761

Visit Day (+/- 7 days [Month |Month {Month Month [Month |Month Early
allowed for Months 9, (9 12 15 18 21 24 Term
15,18, and 21; +/~ 30 |[(Day [|[(Day |(Day [(Day [|(Day |(Day
days allowed for 253) 1365y |449)  |533) 617y i729)
Months 12 and 24)

Urine/serum X X X X X X X
pregnancy test
(WOCBP only)

Breast Cancer
Screening

Annual/Anniversary X X X

(women only)
CRP X X X X X X X
IgM RF
Biomarkers (IL-6, X X
TNFa, IL-1 Beta,
MMP-3)

Immunogenicity X X
Anti-CCP2 X X

>
>

® 1f the subject does not come to the clinic for the Month 12 visit, all the assessments

required at Month 12 will be done at the next clinic visit.

® Jf radiographs are taken between Months 6 and 12 and the subject discontinues, the
radiographs should be forwarded to the central reader for assessment of the Genant-

5  modified Sharp score.
¢ A 68/66 count joint assessment will be done.

4 A negative pregnancy test should be done within 48 hours prior to the visit.

Safety Assessments
10 {00167}  All subjects who receive a dose of study drug will be evaluated for safety

and immunogenicity testing. Safety outcomes include adverse events, clinically

~53 -



X X @Gdolinium MRL of Hand-Wi st (European Sites
only) X X Tender joint count™ X X X X X X X
wEeEnobher24 oi nt count X X X PCT/US2009/042761

significant changes in vital signs, and laboratory test abnormalities. The Investigator
will determine the severity of each adverse event to be mild, moderate, severe, or very
severe. Laboratory findings which the Investigator feels are clinically relevant based
on Laboratory Guidelines should be recorded as adverse events, In addition, the
5  Investigator will determine the relationship of the adverse event to the administration

of the study drug.
[00168] Complete and/or interim physical examinations may be performed by a
Doctor of Medicine (MD), Doctor of Osteopathy (DO), Physician’s Assistant (PA), or
Nurse Practitioner (NP). While the interim physical exam may not be as

10  comprehensive as the initial full examination, key aspects of the interim examination
should evaluate important body systems as clinically indicated. These body systems
can include lymph nodes, liver, spleen, and breast, at the discretion of the examiner.
An interim physical examination may note any changes in the subject’s condition
(body systems) since the last assessment and does not preclude examination of any of

15  the body systems as clinically indicated.
[00169] A chest x-ray at the screening visit is required if not already performed
within six months of obtaining written informed consent or if documentation is not on
file.
[00170] A 12-lead electrocardiogram (ECG) is required if not already performed

20  within 6 months of obtaining written informed consent or if documentation is not on
file. The ECG will be repeated at the end of the treatment period (Day 169) or 28
days after discontinuation if the subject terminates from the treatment period early.
[00171] To identify subjects with latent tuberculosis (TB), a PPD test (purified
protein derivative tuberculin skin test) is required if not performed within six months

25  of screening or if documentation of testing within six months is not on file. All
subjects including those with prior BCG vaccination should be evaluated for latent
TB.
[60172]  PPD skin test should be performed in accordance to published guidelines
that provide recommendations for PPD testing and interpretation in subjects with

30  rheumatoid arthritis who are being considered for treatment with biologic agents
(“Preliminary guidelines for diagnosing and treating tuberculosis in subjects with

rheumatoid arthritis in immunosuppressive trials or being treated with biological
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(Day 449) Month 18 (Day 533) Month 21 (Day 617) Month
24 (Day 729) Subject's assessnent of pain

agents”, Ann. Rheum. Dis., 61(Supp.):ii62-ii63 (2002) and Ex US sites, local
guidelines endorsed by medical societies on PPD testing in subjects with RA being
treated with biologics may also apply) subjects who are immunosuppressed (“Targeted
Tuberculin Testing and Treatment of Latent Tuberculosis Infection”, Am. J. Respir.
Crit. Care. Med., 161:8221-8247 (2000) and “Diagnostic Standards and
Classification of Tuberculosis in Adults and Children”, Am. J. Respir. Crit. Care
Med., 161:1376-1395 (2000)) and subjects with a prior history of BCG vaccinations.
[00173]  Subjects with a positive PPD at screening will not be eligible for the study
unless active TB infection has been ruled out and they have a negative chest x-ray at
enrollment. A PPD response that is equal to or greater than 10 mm should be
considered a positive test, although a lower threshold (5 mm) may be applied as
determined by the clinical circumstance and investigator according to published
guidelines and/or local standards endorsed by the medical society.

[00174] Before entry into this study female subjects are required to have age and/or
risk-factor appropriate breast cancer screening. Breast cancer screening should be
performed according to published guidelines and/or local standards endorsed by the
National Cancer or Medical Society and/or the Ministry of Health. In addition, the
breast cancer screening guidelines utilized by the investigational site should be made
available to the local IRB/Ethics Committee and explained in the subject’s informed
consent.

[00175] Documented breast cancer screening performed within 6 months of
screening will be accepted as meeting this requirement. However, screening will be
required if documentation from the screening facility is not on file or a screening
exam was performed more than 6 months prior to entry into study.

[00176] Based on study entry criteria for breast cancer screening, female subjects
are required to have an annual or anniversary repeat breast cancer screening.

[00177] Plain radiographs of hands/wrists and feet should be taken at screening for
eligible subjects. The radiographs conducted on eligible subjects (after confirmation
of a positive anti-CCP?2 test) will be sent to a central reader for assessment for the
presence or absence of erosions. The information on erosions will be used for
stratification into the study. Plain radiographs of hands/wrists and feet will also be

taken at 6, 12, and 24 months and assessed by a central reader for the Genant-
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modified Sharp score. If radiographs are taken between Months 6 and 12 and subject
discontinued, the radiographs should be forwarded to the central reader for
assessment.
[00178] A gadolinium MRI of the hand/wrist (one side of the body only) should be
5 performed prior to randomization for all subjects at European sites only who have a

positive anti-CCP?2 test and symptomatic clinical synovitis of two more joints of the
hand or wrist. The MRI will be assessed by a central reader. An follow-up MRI of the
same hand/wrist will also be performed at 6, 12, and 24 months and assessed by a
central reader. No MRI will be done of the feet.

10 [00179] Urine or serum pregnancy tests will be performed within 48 hours prior to
each visit up for all WOCBP. If any female subject becomes pregnant; she will be

immediately terminated from the study.

Gadolinium MRI of Hand and Wrist

15 [00180] A Gadolinium MRI study of the hand and wrist (one side only) will be
performed in all subjects at European sites only who have a positive anti-CCP2 test
and symptomatic clinical synovitis of two or more joints of the hand or wrist within
two weeks prior to the first dose of study medication (Day -14 to Day -1) using a 1.5
Tesla machine and repeated at the 6, 12 and 24 months timepoint. The MR image

20  data will be interpreted by radiologists at a central facility according to the
OMERACT 6 method in the following manner:

Frosion/Edema Scoring in the Wrist and Hand

[00181] Erosions and bone marrow edema will be scored separately according to
25  the OMERACT 6 grading scheme. Each bone in the wrist and hand (carpal bones,

distal radius, distal ulna, metacarpal bases and the bones comprising the MCP joints)

is scored separately on a 0-10 scale, as determined by the proportion of eroded bone

and volume of edema (scored separately) compared to the assessed bone volume. The

scoring scale is determined in 10% increments with a score of 10 representing >90%

30  compromise of the assessed bone by erosions or edema.

Synovitis Scoring in the Wrist and Hand
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[00182] Synovitis is assessed in multiple wrist regions (the distal radioulnar joint,
the radiocarpal joint, the intercarpal and carpometacarpal joints as well as the 2nd-5th
MCP joints) on a 0-3 scale. A score of 3 represents a severe grade with the volume of
Gadolinium enhancing tissue comprising >2/3 of the assessed synovial compartment.
[00183]  All MR images for all subjects with both baseline and 12 months image
data available will be read by a trained central reader blinded to treatment allocation

and to sequence.

HLA Typing

[00184]  All subjects to be randomized will have peripheral blood drawn for HLA
typing at Day 1 to determine the presence or absence of the alleles which are
associated with RA susceptibility/severity (the “shared epitope” alleles HLA-DR0401
and 0404). Randomized subjects will be categorized as null, heterozygous,
homozygous, or doubly heterozygous for these alleles. This information will further

characterize the study subjects’ risk for development of severe RA.

Laboratory Test Assessments

[00185] Blood and/or urine samples will be obtained prior to infusion at all visits
from each subject entered in this study. Any laboratory test result that the Investigator
considers clinically relevant should be recorded on the appropriate Adverse Event

page of the CRE.

A. Hematology
[00186] Hemoglobin Hematocrit Total WBC count, including differential Platelet
count RBC

B. Blood Chemistry

[00187] Sodium Creatinine Potassium Blood urea nitrogen (BUN) Chloride
Total bilirubin Total Protein  Alanine aminotransferase (ALT) Albumin Aspartate
aminotransferase (AST) Calcium Gamma-glutamyltransferase (GGT) Phosphorus

Alkaline phosphatase Uric Acid Glucose
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C. Urinalysis
[00188] pH Protein Glucose Blood Microscopic examination of the urine sediment

if blood, protein or glucose is positive on the dipstick.

D. Hepatitis Screen _
[00189] (performed at screening visit only) Hepatitis B surface antigen (if positive,

core antibody)Hepatitis C antibody (if positive, RIBA or PCR)

E. Pregnancy Tests

[00190]  Urine or serum pregnancy tests (minimum sensitivity 25 TU/L of HCG)
must be performed for all WOCBP within 48 hours prior to each visit until the Month
9 visit. If any female subject becomes pregnant, she will be terminated from the study.

Pregnancy tests will be processed locally.

F. Pharmacodynamic (PD) Tests
[00191] IgM RFC-reactive Protein (CRP) Inflammatory cytokines (IL-6, TNFa, IL-
I beta) Matrix Metalloproteinase 3 (MMP-3) Anti-CCP2

G. Immunogenicity Determination

[00192]  Anti- CTLA4Ig antibody

H. Other
[00193] Human Leukocyte Antigens (HLA)

[00194] In addition, the investigator will obtain samples for additional laboratory

tests if deemed necessary for monitoring subject safety.
Immunogenicity

[00195] The immunogenic potential of CTLA4lg will be assessed based on levels
of anti-CTLA4Ig antibodies.
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[00196]  Subjects who complete the study drug treatment phase will have serum
samples obtained at visit Days 1, 169, 253 and Day 365 to be assayed for the presence
of anti-CTL.A4lg antibodies.

[00197]  Subjects who do not complete the study drug treatment phase of the study
will have a serum sample collected: at Day 1 and at Days 28, 56 and 85 after the last
dose of study medication. Samples will be assayed for the presence of anti-CTLA4Ig
antibodies.

[00198] Validated sensitive, enzyme linked immunosorbent assay (ELISA)
methods will be used to measure titers of both anti-CTLA4Ig antibodies in serum and

anti CCP-2 in serum.

Efficacy Assessments

A. X-rays of Hands and Feet

[00199] X-rays of hands and feet will be performed on all subjects with a positive
anti-CCP2 test at Screening, Day 169, Month 12, and Month 24. All centers will need
to meet technical requirements. Radiography of the hands and feet will be
standardized to ensure sufficient image quality for the evaluation of radiographic
progression of rheurnatoid arthritis. Radiology facilities and personnel will be
qualified for participation in the trial based on the technical capabilities of the
equipment and experience and licensing of the x-ray technologists. Radiographic
technique will be harmonized through the use of a written radiographic procedure
manual and training of x-ray technologists. In addition the film-screen system will be
standardized to ensure sufficient resolution for the evaluation of erosions and joint
space narrowing. Radiographs collected for the trial will be sent to a central reading
facility for quality control and central evaluation (in a blinded manner) by a
radiologist trained and experienced in the scoring of rheumatoid arthritis by the
Genant-modified Sharp grading scheme. A primary reader and backup reader will be
assigned. The readers will be certified for the study through the evaluation of a set of
test cases and evaluation of agreement between the readers. Readers will be blinded

to the order of timepoints.

B. Gadolinium-Enhanced MRI of Hand-Wrist
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{00200] A gadolinium-enhanced MRI of the hand-wrist will be performed on all
randomized subjects with a positive anti-CCP2 test who have symptomatic clinical
synovitis of the hands at screening, Day 169, Month 12, and Month 24. The subject’s
hand-wrist with more synovitis by clinical assessment should be selected injtially and
utilized for all subsequent evaluations. The baseline MRI (and all follow-up MRI
studies) should not be performed if the and/wrist is asymptomatic or if there is no
synovitis by clinical assessment.

[00201] The MRI examination will be standardized to ensure sufficient image
quality for the evaluation of radiographic progression of rheumatoid arthritis.
Radiology facilities and personnel will be qualified for participation in the trial based
on the technical capabilities of the equipment and experience and licensing of the
technologists. Radiographic technique will be harmonized through the use of a
written radiographic procedure manual and training of technologists. MRI data
collected for the trial will be sent to a central reading facility for quality control and

central evaluation. Efficacy assessments will be performed only by the central reader.

C. Joint Count Assessments

[66202] The response measures will be reviewed and discussed with the
investigational staff at the Investigator Meeting or other forum as a method of
standardizing the grading between the investigational staff. The training and
instruction on joint count assessment will be discussed at the Investigator’s Meeting
or at workshops.

[00203] Joint count assessments may be performed by the following personnel:
MD, DO, PA, NP or RN. Ideally, the joint count should be performed before any
other assessment or procedure is performed.

[00204] Every effort must be made to ensure the same evaluator(s) will complete
the assessment for each subject. Visits should be scheduled with the availability of the
evaluator(s) taken into account. If the evaluator(s) is unable to complete the
evaluation, then a qualified individual, with overlapping experience may perform the
evaluation. Documentation of who performed the evaluation is to be recorded in

source notes.

- 60 -



XX Visit Day (+1- 7 daysMonth allowed for Months 9,
9 15, 18, and 21; +/- 30(Day days all owed for253)

wWOoRNwh37422 and 24) Month 12 (Day 365)4 Month 1BCT/Dep09/042761

10

15

20

25

30

449) Month 18 (Day 533) Month 21 (Day 617) Month 24
(Day 729) Urine/serum

D. Clinical Assessments

[00205] Clinical assessments of response should be performed by the same
assessor(s) and at approximately the same time of day throughout the duration of the
study. The clinical assessor(s) should be a different person from the one administering
the study medication infusion.

[00206] Clinical assessors will complete the global assessments and joint count
pages of the CRFs in their own handwriting. These pages will be source documents
for the study.

[00207]  Subjects will complete the HAQ and SF-36 pages of the CRF in their own
handwriting. These pages will be source documents for this study. _
[00208] The CRP obtained from the central laboratory will be utilized to calculate
the full DAS.

E. Pharmacodynamic Assessments

[00209] Pharmacodynamic data collected in this study will include laboratory
values consisting of continuous variables. Biomarkers for immunomodulation or
inflammation in rheumatoid arthritis, including IgM RF, CRP, and anti-CCP2, will be
collected.

[00210] CRP will be collected at each visit during the double-blind study drug
treatment phase, the post-treatment double blind observation phase, as well as Early
Termination in both phases.

[00211] Rheumatoid factor (IgM RF) and biomarkers will be collected at Day -21,
Day 1, Day 169, and Months 12 and 24.

[00212] Anti-CCP2 will be collected at screening, Day 169, Month 12, and Month
24.

[60213] Additionally, a portion of the sera collected at each visit will be stored and
the following biomarkers will be analyzed: pro-inflammatory cytokines (IL-6, TNFa,
and IL-1 beta) and the matrix metalloproteinase 3 (MMP-3).

Outcomes Research Assessments

A. Physical Function
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[00214] Physical function will be evaluated using the disability section of the full
Health Assessment Questionnaire (HAQ) (Fries, J.F. et al., “Measurement of Subject
Outcome in Arthritis”, Arthritis Rheum., 23:137-145 (1980)). This section includes
20 questions to assess physical functions in 8 domains: dressing, arising, eating,
walking, hygiene, reach, grip and common activities. The questions are evaluated on a
4-point scale: 0 = without any difficulty, 1 = with some difficulty, 2 = with much
difficulty, and 3 = unable to do. Higher scores indicate greater dysfunction. A
disability index will be calculated by summing the worst scores in each domain and

dividing by the number of domains answered.

B. Health-Related Quality of Life

[00215] The SF-36 will be used to measure health-related quality of life (Birrell,
F.N. et al., “How does the Short Form 36 Health Questionnaire (SF-36) in
Rheumatoid Arthritis (RA) Relate to RA Outcome Measures and SF-36 Population
Values? A Cross-Sectional Study”, Clin. Rheumatol., 19:195-199 (2000); Keller, S.D.
et al., “The SF-36 Arthritis-Specific Health Index (ASHI): I1. Tests of validity in four
clinical trials”, Med. Care, 37(5 Suppl.):MS51-60 (May 1999); Ware, L.E. et al., “The
SF-36 Arthritis-Specific Health Index (ASHI): 1. Development and cross-validation of
scoring algorithms™, Med. Care, 37(5 Suppl.:MS40-50 (May 1999); and Kosinski,
M. et al., “The SF-36 Health Survey as a generic outcome measure in clinical trials of
subjects with osteoarthritis and rheumatoid arthritis: relative validity of scales in
relation to clinical measures of arthritis severity”, Med Care, 37(5 Suppl.):MS23-39
(May 1999)). Individual subscale scores and two summary scores will be calculated:
(1) physical component summary (PCS) which includes physical functioning, role-
physical, bodily pain, and general health; (2) mental component summary (MCS)
which includes vitality, social functioning, role-emotional, and mental health. The SF-
36 was recommended by the FDA as a validated instrument to measure health-related

quality of life in RA subjects (Guidance for Industry, Clinical Development Programs

Jfor Drugs, Devices, and Biological Products for the Treatment of Rheumatoid

Arthritis (R4), U.S. Department of Health and Human Services, Food and Drug
Evaluation and Research (Feb. 1999)).
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Drug Product Information

[00216] A pharmacist or qualified personnel at the site, not otherwise associated
with the conduct of the study, will reconstitute the drug for intravenous (IV)
administration.

[00217]  All reconstitution and dilutions must be performed using polypropylene
non-siliconized syringes (Norm-Ject manufactured by Henke Sass Wolf in Germany.
[00218] NOTE: A separate needle and syringe MUST be used for each vial
reconstituted.

[00219] Vials are sealed under vacuum. If any vials are found without this vacuum,
they should be segregated and not used. These vials must be retained until
reconciliation by your Study Drug Monitor.

[00220] NOTE: The vial should NOT be vented prior to reconstitution. To avoid
foam formation following the addition of SWFI, the vial should be gently swirled
until the contents are completely dissolved. Upon complete dissolution of the
lyophilized powder, the vial should then be vented with a needle to dissipate any foam
that may be present.

[00221] Each vial of CTLA4Ig drug product for Injection, 250 mg/vial, should be
reconstituted with 10 mL of SWFI (without bacteriostatic agent) to yield a
concentration of 25 mg/mL. In order to minimize foaming, the stream of SWFI
should be directed to the sides of vial.

[00222] A sufficient excess of CTLA4Ig drug product is incorporated into each vial
to account for withdrawal losses so that 10 mL of the reconstituted solution
containing 250 mg can be withdrawn for parenteral administration. After
reconstitution of the product the solution must be diluted further with DSW or 0.9%
Sodium Chloride (NS = “Normal” saline).

[00223] The continuous infusion solution must be filtered upon administration
using an in-line, sterile, non-pyrogenic, low protein-binding filter with a pore size of
1.2 pm. This infusion should be administered over a period of approximately 30
minutes. Any unused portion of the infusion solution should not be stored for reuse.
[60224] No data is available on the compatibility of CTLA4I g drug product with
other intravenous substances. CTLA4Ig drug product should be administered in a
separate intravenous line whenever possible and not mixed with other medications.
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[00230] Dilutions of reconstituted CTLA41g drug product for Injection 10 mg/mL
in NS in polyvinyl chloride (PVC) or non-PVC IV bags may be stored at temperatures
from 15-25°C and room light or at refrigeration (2-8°C) for no more than 12 hours
from the time of initial reconstitution.
20 [00231] Diluted solutions of CTLA4Ig drug product for Injection are compatible
with standard PVC IV infusion sets.

Results

[00232] A planned interim analysis was done after all randomized subjects either
25  completed the Month 12 visit or discontinued prematurely to look at the primary

efficacy endpoint to the development of RA. 51/56 randomized patients were

evaluable (mean age: 45 yrs; mean duration of symptoms: 7 months {range 1-18

months]; mean CRP level: 1.1 mg/dL); 80% had oligoarthritis, 50% had erosions. By

1 yr, 12/27 (44%) patents treated with CTLA4lIg developed RA vs 16/24 (67%) Pbo-
30  treated patents (23% difference; 95% confidence interval —6 to +48). The time to

discontinuation due to development of RA is shown in Figure 2.
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scheduied infusion.
[00246] The use of low dose corticosteroids during the study drug treatment period
25  was low and similar for the CTLA4Ig and placebo groups in the ITT analysis
population, both in terms of the percentage of subjects using these drugs (n=5, 17.9%
in each group) and the mean corticosteroid dose at these time points. The same was
true for the observation period, where 5 of the 22 subjects who entered this period in
the CTLA4Ig group, and 7 of the 17 subjects in the placebo group, had treatment with
30 low dose corticosteroids.
[00247] The number of courses of high dose corticosteroid use during the study

drug treatment period for the Intent to Treat (ITT) analysis population was also similar
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3§ neldBéR: e etmperin £t SRAB b L TGS FoBRE ggprding 0 1987
per 8RANSkerd Withike vemal bthitagd sfudy mPEEAtios] Watlowe foithé OELA4Ig
trial based on the technical capabilities of the
equi pnent and experience and |icensing of the
technol ogi sts. Radi ographic tgghnique will be
har noni zed t hrough the use of a witten radi ographic
procedure manual and training of technol ogists. M1
data collected for the trial will be sent to a centra
reading facility for quality control and 15centra
eval uation, Efficacy assessnents will be perforned
only by the central reader. C. Joint Count Assessnents
[ 00202] The response neasures wll be reviewed and
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instruction on joint count assessnment will be
di scussed at the Investigator's Meeting or at
wawrkgsmps. [ 00203] Joint count assessnments nmaRCHES2009/042761

performed by the follow ng personnel: MD, DO, PA,
NP or RN. ldeally, the joint count should be perforned
bef ore any 25ot her assessnent or procedure is
pergﬁ%r{?ﬁzé h@@%?ﬁ&nﬁ#&f%i@fh@ 9ratze%1g§5utpkz%/1zm@e7t/g (eosus e

same eval ua conpl ete the assessnment for
ea@ﬂﬁgﬂﬁ?éﬁﬁﬁckﬁ%ﬁ gséhould be scheduled with the
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be anal yzed: pro-inflammatory cytokines (IL-6, TNEck
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30A ttﬁé plopsrtihetiibject? Bavid/ peldert $380dhaticldlihRalS9advi@ between
i ncl udes 20 questions to assess ph¥3|cal functions in

8 dbniidissrowsaes % &57s g7l 2de i, AR Aghe proportion of
hygi ene, reach, grip and common activities. The
guestions are evaluated on a 4-point scale: 0 =

W thout any difficulty, | = wth sone difficulty, 2

---- with nuch difficulty, and 3 unable to do. Hi gher
scores indicate greater dysfunction. A disability

index will be cal culated by summ ng the worst scores

in each domain and dividing by the nunber of domains
answer ed.



10 B.Health-Rel ated Quality of Life [00215] The SF-36

W Il be used to neasure health-related quality of life
w@ Biopngb4 F. N et al., "How does the Short FaoPCH/BS$2009/042761

Heal t h Questionnaire (SF-36) in Rheumatoid Arthritis

(RA) Relate to RA Qutconme Measures and SF- 36

Popul ation 15 Val ues? A Cross Sectl onal Study", din.
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{ nePpme e T Gy gl R et BB Bseh Shanee
CTLA41 g drug product is incorpgrated into each vial to
account for withdrawal |osses so that 10 nL of the
reconstituted solution containing 250 ng can be

wi t hdrawn for parenteral adm nistration. After
reconstitution of the product the solution nust be
mIMedquha'wthIEMMH 0. 9% 25Sodi um Chl oride (NS
----- “"Normal " saline). [00223] The conti nuous

|nfu3|on solutlon nust be flltered ~upon adn1n|strat|on

o, -



ot her intravenous substances. CTLA4l g drug product

shoul d be adm nistered in a separate intravenous |ine
wamepeyEed possi bl e and not m xed with ot her PCT/US2009/042761

medi cations. - 63 - Assure adequate and appropriate

flushi ng between any other drug substances if other

drugs are adm ni stered through the sane |ine

se ti.ally. . .[Q0 .
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vials are's or a one year un er t
CcorBi.0%and 71.44d, ehpedtivedy) sompardDwilil thé«ﬂalagetﬁbrgugxpﬂnﬁxd%cand
for__injecti onﬁlr%st be used within 12 hours after

r ecoebreBESSHYbf the original vial. [00228] Specific

st gboisa 1Y 19dieedrsReD AR (ERPNAM At Wb @78d 88 chinhas:
229]1 Reconstituted CTLA4IQg drugh product for
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dr l%grﬂﬁ%{l@ QH Eﬁan Oln diRth&GLAAE ANVBINEOMNAkpR:E td’%afsélme (mean
standar d Viinfusion sets. Results [00232

pl e, 10r&5@mn<ﬂr§?aﬁélogf§ub$ecvsd@dwﬁéw®m EHVEY. !Of_rﬂaﬂnldd?ﬁhz@awho
subl e¢)& & Lher at%ﬁ?:%ﬁ’ﬁh &k %Qseﬁaﬁ‘sy&?&%]s]e& MiSdnf CTLA4I
d To ook at the primary

di scont I nued prenaturel’y
ef fmbﬁayammmdhmi plamebbh@ajeim/el opmsnt of RA. 51/56

n ati nts re eval rreanae: 45 yrs:

2 o OB atPBIEE SHF bR LR e BT s T e o H icas
MO g Sily, ad@aket Ibrﬁe\!&hean EhangBOf 6th baseBRY4nk prcentage of subjects
oligoarthritis, 50% had erosions. By 1 yr, 12/27 (44%

pat\éﬁt IS EICa WRe RPACTL A1 1t BV TE Brodp RpmRAsed witipthe placebo
%&Jﬂg%ﬂggﬁ J.eated patents (23%difference; 95%
con

ence T nterval -6 to +48). The tine to
di s[@6264i n e poopothire: df sulgeyeliopadimicaty mRAninglulsinpvaryenpnt in

re si,on_[ 00233
24, o ST G 0 RRHHOp AP RGO Gt sy wes
di sgasenrpd UTIA@% ﬁfnﬁ;ﬂﬁ&rﬁfe@fhegde%' Soly RMIHERTG, YERED 24. At
mai nt'ai ned for nonths after eraP was st op ed 5
Exakep qfihe st“udy drug treatment period, 61 5% of randomized and treated subjects
in the CTLA4lg group compared with 24.0% of those in the placebo group had a
clinically meaningful improvement in HAQ-DI (treatment group difference of 37.5%
30 [95% CI: 9.9, 61.4]). The proportion of subjects in the CTL.A4lg group who had at a

clinically meaningful improvement following 6 and 12 months of untreated follow-up
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[00234] The 2 year data for the study described in

Exanpl e 111 are presented bel ow. The data incl udes
wetdopesmys safety, and pharnmacodynam ¢ (PD) neR&EUS2009/042761

activity data for adults with UA who received up to 6

nont hs of double-blind treatnent with 10 CTLA4fg or

pI acebo. Subjects with persistent UA after 6 nonths of

ud [
cr ttefiod W3R Lk AR T SR 24y A0 a0y B bl of
f OlirehRRniS blh&ﬁﬂﬂﬂﬂi@lhssd&sehlb pﬁmﬂicaﬂlj‘r giferfthan thprioporéions with a

addi tj onpal nt hs. Study ation 1002351 A 0
t oteHMICEy r&%l&mgg’g Tagtp o} ta B hEo ot AR A as £12.0%
enr,gh hed, @éggecflagj omzed in a 11 ratio to double-blind

treatnent wth LA4Ig(N—29) or. pl acebo (N = 28)
5Fa| {DQ%& t d-argsemearngnpstvgaronia fipgi basalipg ip the pltYéwlamé\ﬁ@nf@he

o p B F3RTeA Py BB raE e i
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af trers JcaRdedD Zakirak MUS sbeé oy Be aUDAMigStduRL Mo @ﬁm@@)&l the
study drug. Thus, a total of 56 subjects, 28 in
10r r ohysieh eoTROOEH SumBRE (PGRLainat] SHPPERE PP é%&res

L S8 o) G0RSELy 0 At e
pl a{ﬂ%{ conplastubidets ethé ChbAtlE mu@dwcmmgm@d f@éiuerﬁélmy dvrmg
e AR LR OBt PR LR P 2 e

COMgednid g6t fa:epee@&e)r YatiheoCpenicaad ¢ 58 ahd3.7heepdtibdlygfor the

13 in th Iacebo ou Si xteen (1 of these

155 B st 07 s P oy PES NSO bRy ot et Dhee e i

bef9&8h M%Fktaﬁd %@ser\ﬁtl&%éiiod Ofs rdflecR8 b Weais t2h@G! reah Rhdre from

CTLA41 g group 30 and ubj ect s (14.3% in the placebo

gr da@@eiwewp@taéwomé 1%4%% hthssepjroipty0238] Lack of

f f
o TogAGy 8 615&%%?%3%5&&%9&9 e 5@3&9&1&4 Bne BIoSHR bHofh space

1 ONn e st U treat nent
p e riaedywi mgl jairongondorh hachs%wctsecoasstmat myth th&gudy ehg@ﬁ}tjegmtgria

Ik S L A Bk
I eageRtredunbile p&ﬁo&&%te&ﬂﬁ%ﬂ%a@d@raﬂfm@rm@r@mﬂm or Total

reason for wthdrawal fromthe observation g\g g

Dur §opigs teftiye toghasgiimes peilerisd by meaprapesepishetoforndh pfells

em&%ﬁh&ﬁtsélﬁ@@ P?ﬁﬁﬁé’éﬁ&ﬂga R odo Whey HepiSeelh matm%s a
reason was again er for the placebo

gr cunpgesE@ dfless FQuob¥] prdwessiooiin 1lhh @Tmﬂlgzgrglpglompred with the

11/.22, 50.0 23 su
24 SeBRPs AR NIRA 02 e i P ety i Sofivas 002 n the
obseTVAE @byl ?@ﬁd 0d] inlde pldcBdleAdbg, 7 pl acebo) were
wi t hdrawn before Month 12. [ 00239] . Adver se event
| edl0p263 heR%?PBﬁ%ﬁiﬁlPéfc@ radiagrrphis FERSiog NG fSN scopspRlysiy fhowed
t he, nq'agl %ﬁ § By bﬂgsstzlrk?ruétﬁﬁégyrogrre%nt A% rﬁﬁcﬁ"ifl
perio Ject in the placebo group durin
obsmpnths mn thp@mi oftthe [st@ﬂmireg trftmenCPered (ge aMgnihb & %@fﬁb?‘i) in the

3(2 h aﬁg@%&@i%g({u?? ancH ang%z Htl lfota? c?x%g Bfe (?1 X 3?@2? E%at(fed with the

anqﬂm&bbgkmﬂ(slradawum¢n The mean age of the 56
random zed and treated subjects was 44.8 years
15(range: 23 to 74 years). Mst subjects were Wite
(85.7% and female (71.4%. Whle the mpjority of
subjects in both treatment groups were enrolled at
sites in Europe (60.7%for CTLA4lg group, 75.0%for

pl acebo group), a higher percentage of subjects in the
CTLA4l g group were enrolled at sites in South Anerica
(17.9%vs 7.1% for placebo group). 20 [00241] The
CTLA4l g and pl acebo groups were generally bal anced
mnth respect to basellne dlsease characterlstlcs Al
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mean duration of inflammatory arthritis (1A was 7.9
nmont hs and was sonmewhat |onger in the CTLA4l g group
W@ 2og13me hs) than in the placebo group (7.1 nReE/HSIN9/042761
30 The nmean CRP |l evel was simlar in the CTLA4lg and
pl acebo groups (11.2 ng/L and 10.7 rag/L,
respectively), as was the percentage of subjects with

r adj phi ¢. fr € [ ' %:
QB9 B LRP R 8o AR OO BB ploPeinéli n the
medadiatiudd mmcroynpbnmh dugmg versaidg dngitstiertt piivdh sdtontes, the
i nfl ammat ory di sease .and were ggngialhﬁ sin@lar.%grd
t hénegn ?f&%émpf%f’g‘tm?% FEETRRSPEGRT BB R 1P Bl et
9 rQ §ct3&‘@c5&}82{i§@§ﬂe\6'4 YA R7. 841 4nB GO 1@ sprBiEhieBaBl @Bmpdison,
(78.6%in CTLAAIg, 89. 396p|acebﬁ%. wi t h NSAI Ds
5b eishgjeathia thielacebe aiop Shover eRWETRNE & SRR APUETSROEsed.
[OO [
| SRR 10 aapbhaska g Bopas hec
g r ashgs wetesdor gmas \swngeranmcsg ald sobjedtrjited paib pe63.3%, -10.5%, and -
rLicoster drug on Day 1. For 4 subjects (14.3%
554%9&“?%3W%% CTLA4l g group and 2 subjects (7, 1%
aS SIOWGP thelnitan ptroae BOprgvataLs i6 HRGAIR t@atorhgonaitsedeh for the
1 consisted of a 10low oral corticosteroi.d dose

10( CE@% £reup dimedhe Sehenagiivaamt Rered Vst &4l ragyiained once

: rt&at[&%@stoﬁ&%ﬁ&gtsﬁ‘ﬁe@é WhelemBhSdBl tHE Qudy.
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permwu n Theeriplagcadaelgied sgsondapsalicngh prppiats; # Walkas

and b r

) estg elgt: 1§J<J ?aé{% é]% \(/iésgegs %Hz&ac‘ct(%ég \é%x‘r@gg 1Z:§ecpsé‘garateiy for
r eCﬁbg&@@bstdbﬁn@ldia&dwhxehh Bedendeus inbsesceaff essivdyatdhudg entry (ie.,
75.0% and 71.4% respectively). One (1) subject in
héﬂ@#P%4W§ng? p (3.6% and 5 subjects in the placebo

ar 0[@@27(2}- 7. @e@xoé’rﬁﬁﬁi H8Ectdrifics {eMBImilan hidsh0ns sudbet T Bil¥ubjects
dr ug. subj ect received nore than 8 infusions of

st udijh @ﬂmgra ic Reidensd pEerpviamat daseling and U subseygly> subjects
ana‘?ﬁl{gﬁlmadmé F}ﬁg%éclnéyg%ros%{pit%%eﬁné Bal ﬁe é’ilséasér &Rk eHstics

ation m ss a sche i nf usi on
of gk Ao gnﬁ@ﬁfom@zseozr supgracpﬁb @(C(Bgzh@%f: rxmn m@mﬁ«h@n wliggipphic
dru treat nent [ no _s
" o EoB i R e AR B AR HeSE e bRl P e suberoup

[OO@@&&{E&&H@&ﬁmQﬁS|OMIdose cortlcoster0|ds during the
study drug treatnent period.25 S |OMI$#9 simla épvmonm

t hel0BA3M41 @ma%thﬁ paheat® of PEUGSE WIH TpHigsTrRBC SHAANGSP
POPHs&lreAfe Bg&jﬂoﬂl 3 stuS B8 with UARhH8ECRPLARSE, Rbording to 1987
subj ects’ usF t hese rugs (n-5, 17.9%in each grou L
andARAeritesiarwitton i wwsf stebing studisimedieation s iwcﬁ@rﬁb@ ﬁff) Adlg

Th t

e B el T AL, B A
CTLAubjegs ®ithout &fdi%g?apﬁ_fc eivhienck bf siokipexcdt baseling, hib 5Pl diedhats in
C0h FT e SiaHan b d R BB SR ke Bt B (P

corg&@gﬁﬁg@ganqgﬁhQerng the study drug treatnment
peri od Intent to Treat (ITT) analysis

poplM0T4] onThemropdrden fi subipeiy with A who deyelopgddi S by Myygsa4 was
C 4
3@’0 CRUP P It]he{q]"ftﬂ}\%llé’%l%@) hg? & %Fblz{clatglbs g 1ye£&£&)|_g| s%ﬁgctélwho
cor hadaa&bgamzdemm@framgms h@aasetimdySOd% &/ t?r feiatent@hfor

|pﬁtr tig%?ﬁg%ﬁ 2@ ?F&j‘ § C[rtﬁ?g% g?agfz%os d‘gmm?%{he 5 rouP of subjects who

ei ther group recelved an oral_ gortlcoster0|d dose of
10 nyg/day during 5the study drug treat ment period.
[00248] During the 18-nonth Qobservation period, the
nunber of courses of high dose corticosteroids was 9
in the CTLAAlg group and 6 in the placebo group. For 2
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difference in MRl scores persisted for 6 25 nonths
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subjects wth persistent clinical synovitis was 10 of
11 subjects for the CTLA4lg group and 7 of 7 subjects

w0 20091824l acebo group. [00257] A total of 11 BUBPEWOV042761
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untreated observation period. Anong the 18 subjects in

the CTLA41g group with baseline and Month 12 DAS 28
wG2wp@e3424 he nmean change score was -0.50 at MPETIUID09/042761

and about two-thirds (68.4% of subjects had | ow
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pI acebo group with DAS 28 data at both time points,

Eﬁ‘ﬁs?ﬁs é[yl rt Eal | %Eb g%%%?ﬁ@?flgn?f%gtﬁe%i %ﬁe@gstdnok%éjrﬂfg the

an Cétu'ag d&%)t&ﬁtnﬁﬂthjcﬁ@& Indi@ded ipatt BeAsE vaed iepdred. as &k ABtiea
11 subjects who had DAS 28 scores at g? E é sease
r erfReqt ghibgihd LOARETIUP o 1Y Ifthetng PesSiRd Iy 150 j‘yé" Eng
7 Q%SOM?g o RLRES Q&yﬁié%%sii%th@@db@&?ﬁ@ﬂthm Ageridhe
y drug treatment period, greater inmprovements in
5d| Stharebogrippania Was reppried py wch B Wy shbipqyér therplasebe g ead led
f r Q%h\e/:?sco ﬁgmmg)?g)f gtﬁ agl‘rla‘%‘i s it%lgtl&‘&?%ixleé’\f& Bhis subject were
c orpsaxgd QWiLtalﬂ bztshmepﬂnddsﬂme@ﬁcﬂﬂlﬂy dsringethd gmcas alﬁayerﬁ 86 x 10”
[ 0026 T Q0 S ect wi.th a.c cally
éﬁlr ﬁ]d?aéﬂq%? E‘Ef@\)é%rfﬁ h%@ﬁ}h%r g PR pEPRY, {H( defi ned
as @ez%s; e MEdni vaThed fop BN Didd 8igh PerainBrerdAh Bhedsstadlecthrooglsout the
| arger tor the CTLA4l g group than for the placebo
IOgr sty drugNisatrrest geriod i thg fdLA412 and PlapeboiPSf t he st udy
ﬂoisr tﬁgﬁﬁuﬂf%%{gﬁoth@eaél@l dro n[jgrlllg@gh&%l zlales a‘i B%@l'izﬁ:@nd

ect I'g group comnmpared wth
t h o@emuanthe s qzﬂthfcsemb/ dywgptegatrend period) Tl mavqryorrm“anbww whose

3r7ml[§gav( gfg? g(gqya&t lf)'A% bu% ixg eat aﬁ.P e)gliéw(gogltt{ng K %‘ffte%maﬁon)

SubjaGtsildr lforttl&eC”ﬁ]}Lﬁéth@ B b plabdd (223,8.70h) mbwal | y
meani ngf ul i nprovenent follow ng 6 and 12 nont hs of
Iuntreated fol l owup (36.0%at Mnth 12 and 14. 3% at
- Mongily, 2 awasid i€ssid han that seen after 6 nonths of
treatnment,” but nevertheless was still nunerically
gr ef0285] t HEmatmiet ywEoEBirA 418 Mes aisediated with poaptefiystions from

e N e

ar L]TE??(I'MMEPB overeaing)f Bpronasied, mﬁal} nﬁeafqnh&crmysormal
ment a onent summayry. asures o t he
2%@%@%@&"@63@1@%&8@?%&& |ﬂger%?°8%g’fatlp ROAPTHR g’éﬂr%‘?’é (1.08

an e MNP B ot
TR LE 2R AL | e PLAGS RN HAMIRS TRSR e mL).

t r emtnﬁrpt pﬁen codor(thowithn@)udyeterabinR Sref GFL A4t gRESstEtibde

and n.the CTLAA4I

o ettt ety MR ket Sudides ik Rl BRlly, At

e N ahth Q0 MREHNeREN g8 FFM hise(iMOD) iR CN sti@dndiyidatbo Goups were -

the placebo group were smal |

23 ospeb eI/t YL mE Jomee]vehnbrd éu@ﬁgat@dq i R@BLWA%W&% for
gr | ed,
O SR STLA0S: Ly, ALARK AU e O OB s
andbaldeanalice? ol iakd ead Ghange ﬁpmdiasahab for IE-0P at Mentﬁ@%( 0.09
score and 2.5 resp L for. the
scot, 02 peid- 9@‘?"5"@@%0&5 PoRpeT Ogﬁ‘%’ W[%S@@S P‘é%%mm data
wor g en&shiidHET RGIde dér&xp A3 H{'(CTI‘?«QJIQ@TO‘G?}SGF vation
period, as reflecte mean negative nean change from

3basH0Rs@ vanlyssublectibr h§T&é4@m@@@n¢ drin thp @lggebo group had
endpoi nts. 7 n [ :
R R e
narrow ng anong randoni zed subjects consi stent with
the study eligibility crlterlg 20 that subjects not
have a di agnosis of RA at study entry. During the
6-nmont h study drug treatnment period, there was little
change in radi ographic Erosion, JSN, or Total scores
relative to baseline, as reflected by nmean change
scores at Month 6 for all 3 endpoints of 0.13 in the
CTLA4l g and of 0.47 in the placebo group. There was a
suggestlon of | ess structural progreSS|on |n the

o o ' ~r— S o o,



[00269] Subjects in the CTLA4l g group showed nean

percent inprovenents in the individual ACR conponents
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the mean percent inprovenents in assessnments of tender

joints, swollen joints, and subject-rated pain were
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[00284] Most subjects in both treatnment groups had a
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rrea"dsr ane d i aatibodigs@mi BAs €lNLAdIgadt a Marghhtnﬁed ainsb bf 8 mg/kg

ég;ﬁégnlst‘ﬁmwtg&?for ‘?é“tﬁgw%%y erH_t)%g?ra(t:eléirPa aﬂﬂ?} %ngé}llé\l |The

MeaRmuASIARAL &t@(ﬂrd@%@&e@ﬁ%ﬁ% sér@dzcﬁ%r&ﬁ@n)t\@asb@s elnti B
was seen in the placebo 'f Month 6 for |L-6

5(1 merpgpﬁmtibOdimoé?T(L@“@wor;fg 4T dl%ﬂ@iﬁ%ﬂ@éﬂ*@\ﬁﬁ@ any clinical
pg/ 4 m.). [00286] After 6
%@ ﬁnﬂ?’% Mﬁé?ﬁé}&%ﬁ%ﬁ nt, the CTLA4lg group
st|II had | arger nean decreases for nost of these
cytoki nes conpared to the placebo group. At Month 12,
mean changes from baseline for the CTLA4l g and pl acebo
groups were - 25 0.14 and 6. 37 pg/nL, respectively,
for IL-6; -0.50 and -0.10 pg/nmL, respectively, for
TFN-a; and -2.55 and 25.34 ng/nL, respectively, for
MWP-3. No difference was seen between the 2 groups in
the nean change from baseline for 1L-113 at Month 12
(-0.09 and -0.24 pg/nL); however, the nunber of
subjects with baseline and Month 12 data was snal |
(n-7 in placebo group and n=13 in CTLA4lg group). 30
[002871 Only 5 subjects in the CTLA4lg group and 3 in
the placebo group had baseline and Month 24 cytoki ne
data. A nean decrease in IL-6 and TFN-cc was stil
apparent in this small subset of CTLA4lg -treated
subj ects who had not devel oped RA (-3.44 pg/nL and
-0.82 pg/m., respectively). [00288] Al subjects were
positive for anti-CCP2 anti bodies on Day 1, consistent
with study eligibility criteria. In the placebo group,
all subjects with evaluable data 5 remai ned positive
at Months 6, 12, and 24. By conparison, the percentage
of subjects with UA who were positive for anti-CCP2
anti bodi es declined in the CTLA4l g group to 90. 9%
(20/ 22 subjects) at Month 6, 86.7% (13/15 subjects) at
Month 12, and 83.3% (5/6 subjects) at Month 24.
[ 00289] These data are consistent with results for
serum | evel s of anti-CCP2 10 anti bodies. In the
CTLA4l g group, nean reductions from baseline were seen
in anti- CCP2 antibodies at Month 6 (-94.5 UL) and
Month 12 (-6.46 U L). In the placebo group, |evels of
anti-CCP2 anti bodies were increased relative to
basel i ne values at Month 6 (nean change, 16.32 UL)
and Month 12 (149.5 UL). Only 6 subjects in the
CTLA4l g group and 3 in the placebo group had baseline
and Month 24 anti-CCP2 15 data. One (1) of these
CTLA4l g subjects was negative for anti-CCP2
anti bodi es. [00290] At baseline (Day 1), 85.7% of
subjects in the CTLA4l g group and 71.4% of subjects in
t he placebo group were RF positive. In the CTLA4Ig
group, this percentage declined to 59.1% at the end of
the study drug treatnent period (Month 6). After 6 and
18 nmonths of untreated foll owsgyp, the proportion of
subjects remaining in 20 the study who were RE
positive was 11 of 15 (73.3% at Month 12 and 3 of 6
(50.0% at Month 24. By conparison, the proportion of
subjects in the placebo group who were RE positive
i ncreased over the 24-nonth study (14 of 20 [70.0%l at
Month 6 to 3 of 3 [1009% at Month 24). [00291] No
subject |n the CTLAAIg group had a p03|t|ve RE

o A A a1 T



5[ 00294] Four (4) of the 23 subjects (17.4% were
seropositive in the anti-CTLA4-T assay (Tip). In these
wol2eahpmEes s, anti-CTLA4-T anti bodi es were not BIE/ES10892i042761
at 3 nonths after |ast dose (Month 9 sanple) but were
detected 6 nonths after |ast dose (Month 12 sanple).

The titers in these subjects were |ow (range: 65 to

ity is 25). O these 4 sanples, 2
coﬁ¥§332§C%§@9F§4¥2|ng anti bodi es and 2 did 10not
[ 00295] The presence of a positive antibody

seroconver3|on response .di d, not ar to, af

s afety. 1No AESRoA O @‘é 7 ?13‘{%‘ SUbEde agrP“’ilsﬁ"mg to the
t enpgEdlh CALONI fdIEId RhébR (ROSTILAY RoREIIOBRAVEDSD aitl/or CD86

response in subjects. In one subject, tenosynovitis

Swagnd eqroprisetRnxtcedplapfaseain o sehowa Pt 0 y 6
E)te%h?imﬂ& (wﬁ(ﬁ afaﬁ‘fw la%%tsztzgﬁ’ 56 oOhehRnAE Hﬂ%sﬁlﬂbﬂ 897 Gl Rith
ear positive seroconversion

r eaplmtﬁeacldrah pesﬁkEa mSoraas@meﬁBraﬁ thanbinfeCl8¢ andsr 48860

study treatnent and noderate in intensity, and was

reported to persist. Overall Conclusions 20[ 00296]

Resul t sof or  Them@hbd@icyai@ndultis atephskeyansedandal sequence

efficacy endpoints i his stu st. that CTLAMI g,
10adrithishstiersebe spdubiliy et ‘ﬁé?*&b%f tf?ﬁo&v %’fﬁ%ﬁ@ﬁ@e’at a
wei ght-tiered dose of 10 ng/kg INT, retards

progression to definite RA in subjects with UA and
the di s@ase- Foctnethohef dfimde whergin teemnnay pridesaaensp edioh alfers
opped. In
%F us%ﬁ\i\[? { L%%{O%rp r&&%m%#%\eéégﬁbr@ é i n physi cal
25funct|on phyS|C|an reported di sease act|V|ty, and

Shont he O 1 r S HERRS WAnErIASS e dPekOutREe °

RadipamepbbRin@¥adia tdghsor phriibheeftands and feet
i ndi cated m ni mal disease progression during the study

drug treatnent period anbng subjects receiving
PTLAA Ois. © heR H6E §¢§£1mqe‘ whbehGhdinBhulBRBOS WASaRk&Son
| ess nont hs after ug was stopped in 30 the
CTUA¢bgmgM@u@fﬁmwnmnmﬁnh@mpbﬁ@é@dmgﬁgmp MVRI
2Ogvaluations of the wists and hands were nore |imted
ut showed a simlar trend. Conpared with placebo,
treatnemt W trhe ﬁ?ihéébgclaiﬁm adsen tht mdnmioglmbahri cwngtem region
reduction in serumlev %%1 ok
ant aroEicagheashl camereet @ @%ﬁ %ﬁ’i‘é%ﬁ@ f&%ﬂ? 058 'im“ or monkey
S WBQiBsBcyRosi tive for anti-CCP2 antibodies
and RF. %TLAA lg at a weight-tiered dose of 10 ny/kg
adm nistered IV nonthly for 6 months was well
ol er at by
Ydrug- | nduced "BRETEA SLULRTs, Whret\e LiHRGRRIA L it Bton
t heorpopticasisned cahpidset i bode, 6512 and CH3A4ignsort a@liman omMugdikgy
not,correg te with any clinical safety findings in
t hi ERY08 %@P’df“i}]e%"t‘%dy WHAT |'S CLAMED | S: 1. A
nmet hod for treating UA in a subject conprising

adm nistering to the subject a CTLA4 nol ecul e, wher.ein

the CTLAM moPeeihed T HEImeiHbInAIPISH SaEsae sipmistering (0 the
0 | HQRIAD BicGT Ahpgesshown in
mg Eﬁ%%ﬁfﬁ?gﬂbﬁé&&%ﬁ%dh%%?%ta anlné a? p03|€§aﬁ 26 or
met hi onifae aten pogictdcurse@rnesringionii ndthwiatnorispatmppigon 27 and
acid SItIO t hereof that binds
CDBde'}gd‘%g} pOSIPOH g (g ﬁejlﬁ(gtzh%d of claiml
further conpri5|ng an am no aghd sequence




10which alters the solubility or affinity of the CTLA4

nol ecul e. 3. The nmethod of claim2, wherein the
w@mone37aed d sequence which alters the sol ubi | i RgT/G82009/042761

affinity conprises an inmunogl obulin. 154. The net hod

of claim3, wherein the inmunoglobulin is an

i mmunogl obul i n constant region or portion thereof.

5. The t ho - e & '

constant™’r eg&%oagﬁ%(?gcg%%q&%lﬁg\p%r é%’f&ﬁhlgainut at g%?%%d dhd

r edudieg efth &cinent pashiob 38hof WY ID NO:2.6. The met hod of

claim4, wherein the i nmunogl obulin constant region or

portion thereof conprises a hinge, CH2 and CH3 regi ons

of a hupBan O nERHYAEY: theaRITOS|i®h Witjdrt covheRitadmahsteribgeo the
met hod of claimb5, wherein the inmunaogl obulin consta

5r egp@wt@ﬁTMm@?Ft@qféﬁ@w by Giepwrlsicaciy nrﬂi?fg@ e@&&ﬂt%@rf%lTéC(@
?é xns of a human or nonkey inmunogl obul in

nol eéu e. S.A nmethod for treating UA in a subject

conprising admnistering to the 30 subject a CILA4

o o 0 SCHTRRLA A SRR Ayt 00

positi on 27 and ending with lysine at position 383 of
SEQ I D NO 2, or mnoamdse uence
10oegl nni g wi THF IB?lg?ﬁ ol %‘%‘%Bo elr?lﬁﬂ’efémﬁiﬁ eg?cﬁﬂél fgmg fhe
&gy BhsiRRg ok joph s@@lﬁn@ﬁouﬁ&@d}ﬁem&lammaﬁon morfng Aiffess,
for treating UA in a subject conprising
admnﬁpsltlerl ng to the 5 subject a CTLA4 nol ecul e
encoded by the nucleic acid nol ecul e desi gnated ATCCS
No. 68629. 10. The nmethod of claim1l or claim
8, for neducThgmethsyofrngonodf dans 1018, Whemimibe hidmedeutical

15gr GUBPERHR] SR AT BRSO Hg S bRl Gl oo

I nfipangrRE weight dTeigMubigetst | f f ness, and pai n.
12. The method of any one of clains Ito 8, wherein the

pharmaceutical 15 conposition is for admnistering the
sol ubl e ?fTLA’ﬂ“hé Héﬂh@@of@ilﬁcll& @lai'nf‘Sﬁfﬂnﬁf"Elﬁx'ig su@btudd dABd kg
wei ght of the subject 13. The met hod of
claimlor claims8 for i nhibiting structural danmage.
014. The ,met ' t d
*Gamage 114 selt el b3 WREHELE sk i Biecid fom
er ofé @oup CorsREnywi esdsmnml tHeanat aridied, fvane werrerd edemnai in the wrist

t he is& and. han nowtldsinthe wi st and hand.
synovitis mt ewr t and han
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