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ANTI - CTLA- 4 ANTI BODY COWPQSI TI ONS CROSS- REFERENCE TO
RELATED PATENTS AND PATENT APPLI CATI ONS Thi s

wappkiogabi on clains the benefit of U S. Provi sSPOIEB2006/007555
Pat ent Application Serial No. 60/659, 766 filed March

8, 2005; U.S. Provisional Patent Aggl i cation Seri al
No. 60/ 728, 16ANTHCHA-GANTIRQDY, GOMPOSLIONS 5

Provi sional Patent Application Serial No. 60/752,712

fil 05: . j
o bR EENCF 0 RERERENTS e PAIALOA L CRYENS
2006 Thigl app@atlmlauhs the denafit orlhSrRie\igiong| Patert é\P@Iﬁe@n Serial No.
60/6%6@'1‘@&[\[&&@ b60520ld. PRivisRRal PRARIKAERRANGh Ekrial M. 60/728,165 filed

Octobg T P T e e o 86752 b0
20050ndU. 81 RrbvisionaCrétatApplisationt SerididVen 60@Wﬁf@dﬂawﬂw 26, 20086, all of

WhIC@F %c%i daJé_?_ef@?%hégfﬂ—:'ran In'TﬁEMhr‘égésC honeost asi s.
ocka e.g., use of CTLA-4 anti bodi es)

has been shovvn I n ani nmal rmdel s to inprove the
ef fectiveness oOBACKGEROUNDDEMHE MVENNONANt i bodi es t hat

%g( [0%8 %qﬂ‘n éhﬁwt%’ ér‘tlglarb 1% (- @?‘[A X’gﬁsya mgms%loﬁhé uﬁ‘rﬁM‘%gQSﬁﬂ (“9")

supemmllseofemewss@%ﬁ a5itdel d%ﬂ 'Pﬁ‘i"%térT ce|l & @Waﬂgﬁ&nm@ Fﬂ"k
mmurﬂfogsc hbﬁ\@ﬁ&ﬁés?s BRcRER of CThARA (ap.NnchsenaCTiaiY ahibdiies hambeen

shong a?Imahr{l gccel?lfg Inﬂ)gov% ﬂgéffa‘ctﬁle%g op&q}éerhrﬁ%‘lbmghér heavy

ces O
LA RGNl LML AT
||teré¥lﬁé | FdricR&@nié, QIS FHafeght aate 8320796 adsighed toiRerd B asmidiA®genix, Inc.,

repops Wyra@ilgnaggg?ngslgaa? ??)t'bgcrj'?ss ttoﬁT'E%i/Slg inclyg§ E?E%gtanmuy having
the heapoartdslgmwbwh eminganid sbwientesHhantibedi11 %l“@ﬂ kﬁ%b@sdw@gmab
™ ARG riabﬁg%elﬁlﬂ@ pRYldi |bd& aK 2damaR dep&dfitediinddr ATCC hedessiyh No.

o s, el B RS T 5 Y5058 BRGAE By,

anothvrdaomexiondl adibodye wblpln gecegnizes ahd bingedhe %rqg‘éln@edomam of CTLA-
theré’d1 tp'ré?/@mnﬁsthet @no@@l-d?\c%LAM '?&ﬂhb‘ @'7 '&9’( ne U@Wuﬁl@f‘néﬂ Agflcdiion RS.

adm ni s

200 g}pgﬁpﬁwrﬁd;%vp%% E\g rpgorﬁ);ebeé? E\Hrlngl? quence an?bodleg to CTLA-4,
incluaithgioné adéw eefén@d to &dpilirewasipte, U S. Patent No. 6, 682, 736

I RNl posle ﬁ\%&é ofqg%lﬁeriﬂagucmwALﬂrﬁl%‘?é@y parenteral

f ormul &t on IS a sterile liquid s Q
adn@mp%gnanﬁge)@mpp @-ﬁtﬁatgntmpg%f epmagybb Irt}bl;n4 antibody
mtra&ér&ixﬁtcﬁnul@hoﬁ e srdl stqarid lemidrsbiatian Mtanm@nﬂMLWasmamZOmM

sodifi %thtg n?kgﬂ#‘ pgllyéorbétr% K(F aRd MR mA's8 %hlt)r‘?d'erﬂft' ﬁt‘:}' NS,

ormu I ons are su sanme

corlderaier petpit fantationrs fT At aavmdbm'ﬂ'%‘é?ﬂs B’écﬂ‘%‘ét“f thp same

con&dmst rbﬁéllrdiﬁﬁ eHeabal aridl phipgicd Oégﬂadaﬂdm i thecangibodyiimie fdrmulation over
nera

'umeg gr&% e&%lcggﬁeaénca& lf&ﬁ?\glgtnc&‘g qa&htﬂg %P%Ulle%h%ﬁ@él Qh& physical
stabdﬂopmeretUe epeeied Hnge t>f(ﬁtq;gc@ a@ﬁ @S%lg%‘d@@?ﬁd! it ?@TL& 4 gntibody
forde%ogﬂeﬁld41a@é‘& blRsRAt shelf life yet remain biologically active. Given the time and
resources necessary to produce a CTLA-4 antibody product, formulations that reduce product

loss are desirable. Accordingly, the present application discloses novel CTLA-4 anﬁbody

_formulations that exhibit improved chemical and/or physical stability relative to CTLA-4 antibody

formulations previously disclosed in the literature.

SUMMARY
In one aspect, the present invention provides a liquid pharmaceutical composition
comprising at least one antibody comprising an amino acid sequence that is at least 95%
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formul ation should have a sufficient shelf life yet
remain biologically active. Gven the tine and

WO e®o9@es necessary to produce a CTLA-4 anti beUS2006/007555
product, fornulations that reduce product |oss are

desirabl e. Accordingly, the present application
identith| §F4 9&&? cmifé?ﬁm@a_d@se@umlsb&ﬂym fSEQDING: 2pars! forthet comprising

exhi
an arralg? %@4 %u% %;FE IR aﬁle%s:ﬂgg‘% &an (5% a I@H?c%éﬁ%tnp@éa@fagslﬁ Lféﬁce
showd irsSEQ@KENOI 4 whiveinitie emtla@dyrtwds SUNMMERETILA- 4o AR aa%*}f@@{'g agent.
E gﬁqegpgiést%ﬁgﬁve@wsﬁud& @%bﬁks&lt@n lcbré plrlisﬁiwgrah RAsTRAE bifitibody
compghg At ¥Rgaghs SefhierE R téeé‘aﬁ‘% SPTRS ¢ B ohain arpino acd
sequérz¥istiemnt ih SEQ 1D OICa 2haraJyrihehednrprising avamipp dcid myén@éhat is at

Ieast§8‘9 \A&nh&ﬂ t%l':aq‘ghttgﬁlépam%o a%ﬂ@e&%n&@ﬁ{omﬁ (W@EG) 1) NQ £WherdinmBe
I's at | east 950|d t.o a
antlbptﬂvdcrndSéwamﬁnéPﬁLﬁ\& ard yoheiine Agaat &16 V|'?Ja’i\|@)G2

antibedier ei n t he anti body bi nds to human CTLA-4 and a
ch % 2lt%rle{]e% lﬁ\geg\%ﬁ al;g]ﬁ'mﬁée%sﬁ%an gbé]ﬁo‘?\r&)hg&lrabaﬁ R RY aABDAR

one
comasSi ah g 26l SEUHETRS ‘BekisPdess e ORI SRty T ETIng
sequeARthb%@Rin SEQ 18 N®2Y 3hdihdien camprising ac achinbedid sequenesibatrs at

cosl sl A o B 0 1G5 SR e A0, By i
antibotiabindsderhuroars@TLd-4 endi a seelatiop agfnti wiersindne B“Nejﬂv Iag human

ant,b\y@@rel n the anti body bi nds to human CTLA-4; and a
chel wher ei.n t he

ant’ PB Br& e%t I-Fﬂ%‘ltlal’l‘) 8‘§%H'PV'F%SV% ¢ n}p%% Iéa & g%nélr?%ﬁgaalsgéﬁ% antibody
commmwslammrac@@nmenser that int Ipash8q% tsiﬁ@tlcat?w AfgaNy chain amino acid -

. .seq &g&@éﬂoﬁh %Iﬁ?lm 0 aﬁ&fuﬂh&%@rﬁ@i’é‘ﬁ‘@ ahh@dind siddkqlenas thaloed

o 5k i 3 A R By SEEHREE SR e
antit®ey| biedecio htiha CTisA-ditanh ea;!selat@@%gerdemqrezraihetaoﬂbady ¢QyHrises a Vi
aml@h%ldrﬁeﬁu@nﬁé’th%tlﬁzeg %%ﬁ\%ﬁ QH §}39‘§@mﬂ|ﬁ‘e &5@ I D NO .4,

Chana pIoRE TyEHEn AGRBRUERS § R PGP L0 & kgl anioocy
compfirigmdyninoTdvel senaseathat inacliaast 897 adestmapho@\heéwham amino acid

seq&e%gggn%\/v}\ iPEEGRIRD! S 'aﬂ@fu?therl BRABisIY R Aiihd &RAEquence that is at
rsi n% an am no acl d sequence t hat eas 90‘13/
Ieasr %%tdp@tzsﬁl p 8 light ﬁ'éaaW“@ﬂa?'ﬁS%m*P?ﬁ? 358‘9"81'”5531}@%‘% ES fie
antibddly BRE oRuNeh C2LA-arahdfauhtlatng agenpwhesein theantizody h@s a Wi amino
aci cﬁ?gu qe Cﬁ]]at c%ﬁm%rléeg Haah BAY tFR%géqd g&"é’?'n'ceé ﬂaﬁjtllliegarﬂuman Vy 3-

sequence shown in
33 gehe fagiin operabhalinkehip érymswmg GORThg HQH?-GPEA‘ QPR%%?SU%{‘CG
ch efriétdré&ntaﬁ,%ﬁﬁon Ak &ides bleempatitioh oahyprismgat less sneariibbdy

COHEE?EQ ?meénlﬁ%%CétgseﬁHgnce‘iﬁﬁl e%ét 969 Side%tu&l‘l‘ [52%\19\5{7530!%% amlno acid

resen I nventi on a rovid
SequeETp OVt @ﬁE@(blﬁ-plﬂ 2iang fugther WISI%@‘I pipe Bcatayequence that is at

|eas‘% @6‘% fdeRiidAio @MigREh &R aﬁ\moehc@ QE4RAEsHoWA N SEQ H NOBB 9her@D e
antlbody btlnds o human%'ljllg%f Xndp a &e%tlr?gmagnegt %ﬁérgln the antlbody is an isolated
antibody.

The present invention also provides a composition comprising at least one antibody
comprising an amino acid sequence that is at least 90% identical to a heavy chain amino acid
sequence shown in SEQ 1D NO: 2, and further comprising an amino acid sequence that is at
least 90% identical to a light chain amino acid sequence shown in SEQ ID NO: 4, wherein the’
antibody binds to human CTLA-4; and a chelating agent, wherein the antibody is a recombinant
antibody.
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sequence shown in SEQ ID NO 2, and further conprising
an am no acid sequence that is at |east 90%identical

W e00a/0dd4ght chai n am no aci d sequence shown i NPCGEQS10D6/007555
NO 4, wherein the antibody binds to human CTLA-4; and
a chel ating agent, wherein the antibody has a VH am no
acing peazentétventioh Aisb poUklps & serpdslismepnFRSing aFiegs! ongrRNtipgay

com pﬁ‘s?rgir%%gﬂ%ﬁﬁq écﬁr]lf'}eeg&gn'cé Hafis @t IQM@ﬁb/c:\ﬂént?Cal B3 r@ﬁﬂﬁzhﬁﬂlﬂﬂu}b acid

sequentreh BB SH & NOI am Beonorvdaarimig & iRl

least wl{migﬁticbl t6 8 lig ofHin aming acit séqpasde shoen BrBEMIEAYO: 4, wherein the .
antlboda b Hr L3 I']u%[aﬁl %Tem4%daacéﬁglaﬁ1?goé§%ﬂlcﬁhérgﬁihe' ahtisddy ks fitall Bt s

ain-amno acid sequence shown
toanmforBE@ﬂaltﬁm@Pe@th%hld“ﬁ‘WT%‘i PRERYdEsi ng an ami no acid

S eﬂié%i?é‘s%nttlﬂi@htldn%lsatprdv&jas t cOpositde norhrising ableast bhaydritibody

comp\l;mléq A %nnﬂ{\ﬁgmtg%etqu% g%"éo Eﬁaglgg%\%ﬁﬂo |&Jht|é§$ al t@amhaﬂi amlno acid

sequaive Saaviniy SEQER NO: B8 &iheY 9EPESIRg HORYNP §°'%%Pqugfaﬂe§teé& at
least 96Y: lideRER4) to BNightRhAS BMinolabid %B&deﬁ&e SHowA i EQY IDONG: 4 wherein the

antlbgcgmg iqt lf:q,gnnag?? r :,]%nan %?h& atl%%%t %?rﬁﬂ%é Qﬂgydy comgnses ao/
heavy et dngiad adicoseguéreawith sHedsh 9%ikisericaes 'aer%qﬁ éﬁ@éD YRs%ANd a
light J:H%mﬁc\gﬁ?édegld\gqu%ce ﬁ/{ﬂfqatfléﬁﬁ §B;/€ gé‘d@ﬁﬁﬂel lﬁénﬂ@ {®@BEQID NO: 4ci d
ch hqqprgq,ﬁnhlaveggqrﬁalgoeqﬁv‘é%%tg cg&lg/osé,\tgo% r(‘:%l'gﬁ% r]gﬁ(t) ﬁ%st ohg Q;mbody
comphisiag eh amhh ecid aéqubnmythdsiisal deasiPOhuideniica iy ahepvy al'ﬁﬁjp gnino acid
sequgrtb%l s@[)\kgpﬂ_ﬁ%@ﬁBtNO -Whe{a&likhet Qcﬁ‘nﬁBFnF BRdMinbScid séqeAcdhata vt

Ieast@grﬁj@%’qtlfql el @g{ﬁ%;ﬁg}r}x@na\ét%ns{elggeg\f:g al?%vnérh%\:l%gﬁﬁlo 4, wherein the

antnb@Wﬂids&b Agn @ CEUA-H andie titklatieg agant evhietednt the snt@PdM GORPIISE3F)
heavPr cﬁ%&%ﬁﬁh %\% %Qﬁ%\%’[h %Blr@thﬂ EELY s@@ueﬂ@é Qerﬁ%ﬂbj SECADN AN a

ot ke e At ERaUPse 4ih PSS S0 TR BRI S5 PRDRE.
chah@pRBdrlRvétibslalseprodaesea aintpmtmrmo&iﬁ@snhg:}at [K@st ahe antibody
com é\%&%%‘u rallmtlnrc])ea0| @%&Lg\agé/thgf IQgﬁ% S P%J*)‘J [@chﬁérﬁhéavfy%ﬂgn @mino acid

socishorihoNd ISERD N ERHENST SPGB AR SaP et B2t
leasPRPY BERIcHIUSa lighfehaindnfiseadid $dquan;b|sbaswmh $eQpD did: desheaeln the

GBI TR S b e By oy

heavyabait amirlo acid saq%ewyat@n@pﬂﬁeamen\@“% @ggga ﬁ&,@pd a light
chadsw gmﬁggglg Qte%ceahat%ﬁﬂ figdt tHesmriguRibs SEQ uamoam no acid

chaiMf péﬁ??ﬂdwﬁ'&tpa agga [%ﬁgstea g%ngpds' SNE@&%EIP%%\% 4 tibody
Comwm@mmlmmqm? i1 in loech OB AAMIAGTIE A& heevy gl gmino acid
Sé &dwR%h 86T novs! %ﬁ@fd&hémmﬁfﬁmgtwﬁém V103 Seﬁe&cathat is at

Ieasg%(h/a éjﬁﬁtgg‘l tgéﬁéﬂtgé})ﬂ"{ %InlgE@I %%%%16 evfmhtg‘ﬁraln Sl%(f l%ﬁﬁo m\ereln the
antilggtly bida i Hlimae GTeAd pandist dhelatind agast wiEeH mmé comprlses a

healeﬁ&%h a;a}fab'ie re@grparln i D Sé(quer:l_&%ﬁrcgﬁﬁfges RN NOOB aid & fight chain
t1on conprising %‘?:JQB%
variagiie fegieg gmino aC|d sequence that comprises the comprlses i 6.

The present invention also provides a composition comprising at least one antibody
comprising an amino acid sequence that is at least 90% identical to a heavy chain amino acid
sequence shown in SEQ ID NO: 2, and further comprising an amino acid sequence that is at
least 90% identical to a light chain amino acid sequence shown in SEQ ID NO: 4, wherein the
antibody binds to human CTLA-4; and a chelating agent, wherein the antibody comprises a
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conprising an am no acid sequence that is at |east 90%
identical to a heavy chain am no acid sequence shown

WO p00sB%4PD NO 2, and further conprising an anPCDUSZINE007555
sequence that is at |east 90% identical to a |ight
chain am no acid sequence shown in SEQ ID NGO 4,

heav%ﬁ%ﬁérﬂm& B&d éél{ubr%%mgfls’}i&sﬁ@ld“N@@aﬂE—l@htthalﬂ%ﬂnrfb acid

at1 ng age erein the anti body conprises a
seQUﬁWmeH%nqg%%% #tid sequence with at |east 99%

selhepessnit theerttib gis¢ proBES 4 COMNGitich cangrising 4t drfast ana ahtipody
com&g] ﬁ%n %ﬁ\'in% a% &.F)ﬁ@e '\}\geﬂlg]aﬁéas GR8 ldeMREPLS § ALRH) €Rain amino acid

Fresent I nventi on

Sequsnwhs@e maSFcQa i% PHUERRSPTISHY 28 Amine s Ssslﬂfncea‘kat 's at
leastabd iberiyal €At SHaMGansino uld sequertk dhavedo 8EQAD N, wherein the

antlbogyal%ds%g %?1 9?8’% LACff‘ gﬁ%g c%e %ga\ééerﬁ rﬁﬁb E‘:Qerﬁﬁﬁa‘ﬂlysme of the

nce s FUr't her conpri sing
heawyishainpiibe a@ibedweq@@f%emt hat is at I east 90% i denti cal

to Tﬂe biegéﬁt inv&ion al@ﬂbx@ﬁd@eca EbnfrRgie e pRiiny\tt léast dsie@ntidody

com grlsm @Ih mlr}?gacggsg%%{]e%cg ha is gtqgesg 561’}‘1 ?‘c&eht%agg %Q%\g&én %mm%'l\gtd
sequeacavshowh in SFQ I NG: %@Mwéw&e'ﬁ@r@"‘tgr?ata"mﬂl S§6'$e“9?1@at is at

leasiVatpi @Qrkaﬁ%alrt@ghgm ctetfin apkikd AdR MUer?ce%ﬁ&Nrﬁn ISE@QND NI @| wherein the
cid se e conpri t
i B G AR S Ao ST R U e S0 G0
monoda]BabQGElaoh‘rCEb%p mtﬁzodghayinglt@gqavbw Iahttqhgl@ @gpino acid sequences
of a,g@ B®) 1134, leg an am no acid sequence that is at least 90% -°
entical to ain amn
| Tapeepestie N SRRV RT RErREBR: FUTRIGAR R FE SRy

comprxifgamcanindwid seguarice thabls it PO Wddenticablio atheayy dhiaigiamino acid
seq%ﬁ@é &OWI §E@'ﬁj NOSE %H@ ﬂﬁ:tﬁersclaﬁl%lﬁd‘an%ﬁ%d RlcNQquéhce thatisat = -

ern t e ant ds
least 9sh iepiic! ta gdafit PGP AR ﬁ%quamﬁr%%@/'“g%@p'ﬂ e 4 yherein the
antibuRig Birds oaiumak ETLAB] andraagklatingeagenowbareid treegtiedy bag thasame

hea\‘;yoe(m hl’?t%ﬁalr? Efinb Qg&c&%n@e@qﬂs "f’rh o dnfib¥ay ‘E)Fb?ah&d\b? fh&,&l%.%a cell line

sequence conprlses

1 %bﬁﬁ?ﬁ%@é’ LBE?DM@Q‘&EC‘E??D“T‘{% Mé’s%qnt i nvention al so
pr UI‘HeCiﬁé‘seﬁt iR AP Slsol pavide ﬁ‘[ﬂbm gasiign adbmprisig tit least one antibody

coml%ﬂélrlab Org%‘g )ﬁ O%ge?c! :%e%he}?:e Rkt %n‘% [R9st %B%qde%ﬁgﬁl‘ﬁ)%aby%m' amifd acid

to a heavy am no
seqaenge ey is REANP NQ: BENd lftnithcsor@”S'%ﬁw%P PR ARG S%ﬁ&?ﬁ“&ﬁ‘ F
leas® B0 meﬂﬁbaﬁtﬁlaﬁgl&%ﬁélﬁ? Bffotabidsedudnéd sho@A it SEIDB Naken) wherain the

antikgyy Db T ST AT, BBl SAHERRS R M Mhbddy Rtnas.

andTheepresient iatentiap aéﬁ@mﬁ@v'deﬂhepl@b%'ttoh eormprising Giigast SRDAMtiERdy
Qﬁy é(n &hnﬁb Bcn@&@dﬂ@nc@%éﬂ s RESIYOS, i8SHAEH) toSd MghvypErin dehilgacid

st S0 6 8 A MRk 5 o SRR
least ene;aqumaom adlghlml'lals amlgwoapldlsem@nce)ﬁ“@wam LYi5 1) u.'yNO 4, wherein the
antlﬁ%ﬂé}y S &fﬂm@dﬁ ATl aftfh %e?a%%é‘é’éﬁ? wh@r@fn thesch@tatnhgea'g%ht 988 cted

tica heavy chain am Own
from the geaye |cpNgENg of amipgiolyearharyic aeewﬁrgma' 'g’ﬁafg?ﬁyhc aoide) HPTA
salt§ eqmeenmawéhau substitated blgeirsss, Gfdroiathine degedtivesoangd mixigras thereof.

c ha‘l’l’ﬂe &Q%eﬁpm\?e% ibh SEAMENES IMPBsiticR carnbliding dfdastbne antibody
comprlsmg an amino acid sequence that is at least 90% identical to a heavy chain amino acid
sequence shown in SEQ ID NO: 2, and further comprising an amino acid sequence that is at
least 90% identical to a light chain amino acid sequence shown in SEQ ID NO: 4, wherein the
antibody binds to human CTLA-4; and a chelating agent, wherein the chelating agent is selected
from the group consisting of ethylenediaminetetraacetic acid, diethylenetriamine pentaacetic acid
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- buffBeoRprizes

anti body binds to human CTLA-4; and a chel ati ng agent,
wherein the C-termnal |ysine of the heavy chain of
wo bmcam4bbody is not present. The present i nvePtT/082006/007555
al so provides a conposition conprising at |east one
ant i body conprising an amno acid sequence that is at
5, nithiQ ARt ORAQ, NIEAdetrdio-2-PrifodReaticyackiisis(Bmmbethyl)ggcolether, N,N,N',N"-

tetraagﬁt%aarﬂdngarggqo %mg%aﬂ%%ne[?ﬁ Ngceté aci ng?utng ctag gbfs %ﬂp 5&1&3 g{] 9
hydrdxgetiayliinghiecetin ati rammdws\@mﬂy@b/e@ﬁ, (t%qhmmxwwt@mthvwo
glycwlag%l}/]c/*/lglwﬂgrﬁ(znanﬁlmz @iHcth?l?QMmbétm sbﬁbrﬁ&umndéfa?bﬁan‘ﬂne and

ot B, s b M B iy,
sodivaéietatey sodibmiedetate) prtasaioincbdstetgucitic egid, @Ddlamtcit@@dgnhydrous citric
acid, Jrr;]soglur;'icnr;:tg %lhgérgl%el%qndaﬂm\(@engdoﬂ}?n é’és@@cﬁél&&'éﬁlﬁ%n&ures thereof.

OSI 1 ONn rirsin af | east . one ?%
c oﬁ'pﬁ Wﬁ%@'"éﬁﬁ‘“%'%m%ﬁ’%? aLoFResiica “PWB?S"?Qsa $1905 81ibg e,
comﬂri@iﬁ@ th adlnotabid 3edueasethathsat ieaatrdOf@idertical te & heayy cleaiss droinp acid

sequitte sﬁgevA Rt%%t ID2NO Qriof fuﬁﬂep g%n/&@ﬁg bh §f'nW\g a@ﬂtse@éh&othﬁ% &

sequen

Ieast@ﬁ%ﬁ 'W"&?ﬁl R 'é%‘f @a@W SSAVRRRE PP ! “éca é?[,(&() ﬂ%})erem the
antlbﬂﬂ%nﬁisﬂo hitRarbOTIiAM Ayid b iciaksting agent) nmareﬁ'ﬁhé\ehb;latlag} dgemt is EDTA.

ibﬁa/;t)rlgg t Inggrhnlt{)n al%}@? bl d Jbﬁ\g@gﬁcfln%q%naﬁgsatﬁéégt &@@ﬁtlbody

n am no ue
com;a'rstng lao @y‘nrpra@@l@gwngg,thﬁygaq lepsheP % @Ipuptlcpl tg g %gqv?l;:hqn amino acid
sequARRRbIE fh SE@@ N@Eﬁhd%ﬁm &brﬁ;ﬁhsN@ an BibfoEtid@equBnee that is at
i,nv e {
leasﬁs(gl{nplﬁ?ré F?{ éo % anbp] qg&gy %h&/ﬂﬂ? I%EPAb Rid: 4, wherein the |

an am no
antibady bindsdq beme@CTleraﬁ, and aahelat@agge@d%heaeqwnr@'ag apyfies:

heayy pfeb&it hvaritioR ﬁls@ﬁﬂodld&&é&fbbginmnmﬂg St theNibadly -

comgr?sgqgféaggmrg{ﬁﬁdio nEl‘Iﬁ:nf)% E]%t iB 8t Igﬂ ?‘%ﬁ zj}i%n aﬁgg%gg\&eché n%FmHosaCId
sequeacpUshowe irsSEQID N@: SEQ 1UEth¢ﬂ©0mnrlslr\§h?@reé1m cheseavﬂnpwé}ys at

Ieas%@pﬁeﬁtﬁ%ﬁ&gﬁﬁh gﬂ_e{rrearﬁmo Q@@s&]uéﬁ},@'sﬂ&wm@ SEQADINO: WhRKebin the
esent invent

etk B FPe CILA 5B P BIE 28Ty DT GO SLp i e
bufiérd sdiEathy floonipe groumcpnaistingi acetaie isdcoinatpy glnesateheitraie.disgidine, -
acet‘cea%@t pr%gp{‘?%g]éj %%épﬁ&% EE@ %c&%&@f}‘tam dﬂ:ldamaféié a@i@' chme lactate,

(i Ao A PIa T MG DEAPINES 9 ooy 400 SUOVAS Sk ool

bendated bérizgid tacia Nflconaei cdetacactats qakte enigdrolentris,ph8EQateand

mlxtl\l(gS é}ereorlnerel n the anti body binds to human CTLA-4; and
he agent, wherein the chelating agent is
IS eI 'B‘@tpwentrlwmqﬁeal%rp&yﬂeg a[am gqsitlﬁrg coR prising atleast one antibody

n@ﬂévgympérbﬁﬁ@émgeqhmem @31 lehst G0BNYeALitan CardavKgHainamino acid-
seqiighog F}:’%‘g‘ in g‘gé E)\@a 2. ?]Ig qg‘{g%r:/%a SIS gsarl\lén@Hpééld ééﬁh@r@e that is at

m xt ure
least A% ishiticallth@ hpht@g@namlnﬁ\a@ﬁﬁe%ﬁn% hewp INRAQPNG: "4, wherein the

antlﬁ&mmﬁé td A ATRAILShritth éHelatiRpddenO ith&@tbinpaihy a buffer, wherein the
conprii SI gstlg,lﬂ am no acid sequence that is at |east 90%.
% heavy chain anino acid
The present invention also provides a composition comprising at least one antibody

comprising an amino acid sequence that is at least 90% identical to a heavy chain amino acid
sequence shown in SEQ ID NO: 2, and further comprising an amino acid sequence that is at
least 90% identical to a light chain amino acid sequence shown in SEQ ID NO: 4, wherein the
antibody binds to human CTLA-4; and a chelating agent, further comprising histidine, wherein the
histidine comprises L-histidine or D-histidine. ‘
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sequence shown in SEQ JD NO 2, and further conprising
an am no acid sequence that is at |east 90%identical
W e00a/0dd4ght chai n am no aci d sequence shown i NPCGEQS10D6/007555
NO 4, wherein the antibody binds to human CTLA-4; and
a chel ati ng agent, wherein the chelating agent is

e’t C&r@s@ i Jnheﬁsogd'rc%b@s ‘é‘é&%b@iﬂoﬂ dorfrising at least one antibody
yenelamnetetra Ienetrl

comppigipg ABFRNP gcid geqygnceingt |‘s| qt %@% 98% éilefngcaég heavy cha‘shrgnﬂﬁo acid
sequéice sksuetia SEQAP A0: 2 anddirtheetamprisicd &) amino acid sequence that is at ‘
least Bb‘? dp%q{ é&Pt%%*l%thM %mln%téaﬁ seqd@n% NowNirr sE@ID ﬁ@CABWh@reln the

antlb@ymirglmtq;h%nd:ﬂggg ggc{ ! @eggﬁﬁgg%n% ?un\’_‘aac AXHY

hlstldNE)éGﬂ’n QLhﬁéltldlﬁé nodi acetic acid,

N- ﬁe, ;I?rgsrerr]\ g\r/e%(gn z%%(y ;Il)rgv %%lalrl')%mfasltlop cgrlnrp]résmg t Ieast one agtllbﬁgy
comigisin@ am e 20 @Wﬂ?ﬁﬁh? A7 ORaReNtGR] (G B PR &*Eé?q'?jg mino acid
seq uérﬁﬂ‘e%h&mms@@ IDA&D- e &itﬁﬂﬂtﬁé&cdlﬁfrbéhgbe amitio poiti asquienea that is at -

e S R0 A P SE ot o

assi um édet at e
antibodt binds tainsian CHd- 411an¢ p chelatiag a@ﬁmwﬂ\p@usth% FQ'?RQ?'“%?‘H‘Q'"S a

conctergtgagi}gbfléﬂ%ddreﬂ&'gﬁlb ﬂ}éﬁtra@btﬂ 0.1tb aB6dun 800 Mmi.sodi um

‘i nw E‘I”]Prﬁﬁer‘ﬂt 5?’%‘0'}5 ?l8?/ Pr(%lges a %OHWB%L %chomﬁwﬁ aﬁe%éPJHe anttlbody ‘
comprizig tan aminoacidisequbnce bais aidéasyOQimidamticaldo adSlP@Vyé%anl aming acid

er compnsmg |st| ine, wherein the

. sequten&éfhbﬁn Alsec® MO'%) Oa/?ld R 'c@rﬁﬂ)nstn@ aﬁ ahﬁ\%\@éldc‘sh&hdhc@mihﬂﬁ at

sequence

'eaSWWP?@'Fﬂ& %Pphéﬁt?a\‘fbar%‘? ?f'cg%e&ﬂeé}?g 8“?%9 ggg l '\kreasqerﬂ?)we
antidothebibdsaia huhan aTLA-ghind elvhelaingrigert, vwhereain e qoraprsision RRAINS a

conc&[ﬁ%ﬁ%ﬂé&%@,es@ %?%(ﬁh@,nﬁ he antibody binds to human. - -

h wh
e PIeSSTEVAIOT RO BHGEnE SPEHEH SHTRP Do B P zocy

- com 61@1’@%@%%&%@0&@9 that iat lbash 90% dieeticahibialhedyy chain amino acid

seqqeaé%eho%’v'g P@?%CS‘ [ﬁ‘ﬂbg\% aR& L ahg‘r%g n?lr% atnwlnd a?:ucﬁkqb&@@ fha9|@ %

I'n am no aci eque
least 90%sEeptica) tpnetight chearh@mm REIgh BRAUERERFRPY H&Egﬁ Q\fﬁ now%.“d? gthe
antl&ﬁg Hiﬂﬂé?l% Humah CTBA-a{ andeasblaiilagentpwitdreiathetcompoditiog further -
am no_ aci
com{ike a1 R4 ee S BDRPL R e o By nSieip gPoNely dherte
surfadi@itsaendippftetgent , further conprising a buffer. The
pr eﬁ%"ﬂﬁesleﬁl‘hﬂ)&hﬁdﬁ"hls%' pRevides @ \cbriesition camgisii tat least one antibody

comgee  ana ng(h%c‘éd ?eﬁ@%oegp E{S al?egés%?g%’d(gﬁ?‘p%i {osd ﬁegvﬂhaﬁ\rgnﬁﬁb acid

nt1 cal
seqhmvyhow\hnam BEQD NO: .cind fw@qm@ﬁr@éﬂwmamww%a‘ B at

Ieas"flgéj% ﬁdéﬁtﬁéé?t() f@ﬁf%blﬁ 'aﬁ\ﬁho%@ud @Qddéﬁce%hbﬁn SESEEIICNO14) aheret the
ety o T LA 503 4 55090 BB bt ther

contplnmisat te(;sthwasrexmme'ﬁlst‘aewctea from ahecmellpa’lohﬁﬁmaQfetﬁt"c'tyfa@%tﬁe r

Sur,%& aﬁbﬁ@fe@s buffer, wherein the buffer is selected
't roup consi stin elg of ac Succj

gl u'E*tﬁﬁi?S@m ‘EYet”F'%& gso HPqeR G Cﬁ@ms‘%’@t"?@prg&g@t Peﬁﬁ[ Sp AP
conﬁﬁ@iﬁ@b]mammo acid deqtasmhahaia JeabteR0fidernitical &ré beavirghain @mino acid .
Seq.“FH°8 3’2‘97”'9 Sk;t%c ar otr%g%ngj f%&rgp%:deﬂb r%ﬁ? gm g@lﬁg %58 bé‘ql@ﬁée%hat sat
leagt @D, idesitietl tarn liskorelaEnaRsitAGRYENSR FIPWN ) g%%ﬁi[%é 4, wherein the
antf® b’iﬂo@ o &ﬁﬁén&t‘ﬂ_,A mahcaé Eheldting dgent I\Aaeretrrthezconmmelsqnﬁattmr

and m X .li es ther & rP
comprises a ton|c1 y agent, a surfactant and a buffer.

The present invention also provides a composition comprising at least one antibody

comprising an amino acid sequence that is at least 90% identical to a heavy chain amino acid
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The present invention also provides a conposition
conprising at |east one anti body conprising an am no

wa@eoodogaguence that is at | east 90% i dentical POI/ES2006/007555

heavy chain amino acid sequence shown in SEQ ID NO 2,
and further conprising an anmino acid sequence that is

sequg‘u e sﬁcﬁ\ﬁ'ntm %E%’Ib WE' eﬁﬂlfur{h@r &)n{p'rlgﬁé af &Aih® agldbétdieRdel thht is at

ence s Q I'D NO

cast 5% ! R <0 AMR0 SgHARHLHATAET o LG it e
antnb@d?fﬂﬂfdb £ Mgnan A4 and aktetatingiagens wherkindhe q;mmpsltmggrther
compéls?%aotohlggr aﬁllt}ear%&gﬁ(ﬁgnt a%\ﬂll?&t(dnpé\’loai Bffrel OV' des a

one anti bod
cofsr nrgsengmmmﬂ%rmlwrawq& agamnesiion comasingat Iebst opg 2Ftbgt,
com dn@lﬁ%ﬁh &fino béid Ged'luéﬁdéyth&f@dt ReagiBoPOidentital tea hesyy Cairs aromm acid

sequglg:a &E??@b‘”ﬁ%g ID%&O dffHﬁr}epgcgg/pqggggﬁ ﬁh P.P afil s@dqeﬂgehtﬁ&'léjat
least@D%i identicel oo ligbt @a@@qmsm@ sehsfpe ﬁhvwsm;ﬁli@ 'N@O ) Swherein the
antlbmlrﬁis% ﬁtﬁiﬁarﬁ@fLAb@ did Qbmﬂeﬁmé Bgdht) Wﬁreﬁ'ﬁhé\ccﬁnpoaiﬁdw farther

atin
R e T A R R G -er'hg
urfaptaets;aam bufferg vhieasin thé toicity apenihempgsesGrgediatideon
s béééﬁgln%ntlbr‘?Q% p@ﬂ@es@‘@o‘r@@gf{on%ﬁﬁﬁénﬁ A QeasionadBhiiddy

| sequence %, d nti cal

comipeiza in S PAESR e SETRRISE: SRR 1 A PeRpyeh e Ao go
sequandd showit MESECIDND: 25 amdfuairer aormprising@n am@cﬁg@ﬁg@uqnngmaﬁ igat
leastaéo% ﬁélﬁ.&ai Qcﬁe( Vg%@%ﬁﬂ aﬁﬁho éc‘ﬂi ééqhér%@tsh&ﬁﬂh BEQTD NO: 3Ckibrein the

antitefiRiao8 6 NG Tehr 3408 2 CBsiing ae%vv“&ﬂ%tﬂs@%rwewq% R,
comﬁlﬁﬁp Bil 18dseheixsibiedl selectetMremn eerproupesohsisting df teeicityagpnté.ses

surfeg:})an Sér{cﬁiuﬂgrs Jﬁ%%ﬁ(h@%&%‘iq ég{ﬂe‘ﬁ%&ﬁﬁ?@e@ét%sﬁn@\ékgﬁ&t%at is

1'on co st one anti E’o
sele@mm meregowomﬁun@ofaac@sga@wa@ﬁcf@a@wa% spBose, yleses FeigtRy,
maitb$tS Bicdk&58] del@ard pliR@MYdextia) dycladextrins,aolutlie strhe eieoxyétoyimtarch,

wateégastgﬁglgﬁnﬁ,éﬁnd mlxtulggfhe}gt her conprising an am no ac:| d

gast 90% i denti cal toal '9 ‘
c héihe peese vaction alse gavidea SURRARITIPHCAgIRISiNgANegst g antibody

comBi, n%ﬂlﬁ}ﬁaoﬂi'geh@&ﬁy trﬁt 18 dSledsd 9bry MeRAtidaT oA eavyaehdinamino acid

C h I
SGQLLE&E% In%t ?lgﬁ ﬂ:t) FIOV\g Péerscg?lg%g‘gﬁ%n%l aﬁ r?@ac?cg&bﬁér%é ilﬂ%t is at
leasa @%bl ide@ ol torg fight chamempp ege mqurermseeeﬁtnwroﬁ SHXIO N: d‘vwﬂ%@'" e

antllS‘d?iVBﬁ\I@éé fo'ntﬂﬂ\aﬁ @TPAI4SAAG dRblaliRERbntPRReréif tHeld@ahposition further
|

e e A TSR ke e 80, 0
surfadtarBEEnd BUIiNE, wRereiatie thnicity lagent comiprises & n@ijin am no acid
Seq’l‘h%'b?@seﬁﬁ@xﬁenﬂno% e@sto dr&/ﬂﬁ& a%&%ﬁdsﬁi@ﬂ%érﬁ&lsmb @t Radt b@é"&ntlbody

chain amno acid

con\m@rpgeqiq]arglﬂcéa%qﬁqqg tlmt ﬁ&’é isé?%\gﬁ (fr‘r%ﬁ? @%S@E?}feavgﬁrgin amino acid
seqGdheb alidwngn S§QND NOnBamifurthbhempasinmai amiop acibseaapmrs that is at

Ieas? 8@’? ‘Fd%b{ =\ i'o%rh?ﬁ’tfchgiﬂtahﬁiggbﬁ%e&lfen@@é?ﬁtvn g\QSE@(D"NO 4 RBerein the

rovi d

antlbqﬂymridg itq{@mmn G A% a%crgmmgowt wherein the éomposmon further

comprises at least one excipient selected from-the group consisting of tonicity agents,

surfactants, and buffers, wherein the polyol comprises is selected from the group consisting of
mannitol, trehalose, sorbitol, erythritol, isomalt; lactitol, maltitol, xylitol, glycerol, lactitol, propylene

glycol, polyethylene glycol, inositol, and mixtures thereof.

The present invention also provides a composition comprising at least one antibody
comprising an amino acid sequence that is at least 90% identical to a heavy chain amino acid
sequence shown in SEQ-ID NO: 2, and further comprising an amino acid sequence that is at‘ :
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conprising an amno acid sequence that is at |east 90%
identical to a heavy chain' amino acid sequence shown
WO pooslgg4hD NO 2, and further conprising an anmP@DUSNE007555
sequence that is at |east 90% i denti cal to a Iight
chain am no aci d sequence shown in SE
least 9%k identisatitp @ lighiChayoai)ing Rid sequenge Fhawn t Fvé? P. N%ﬁ‘dwaefe'“ the

antibdet) 8lnad | ionﬂmats entA- 4¥ﬁr@raa1he|aﬁﬁgeag@mrmmem thercofnpoditivarfurther
s at |lea

comp5§e5&bleasg QEs R4S ea s?e F g rgl gftbg br% %gllsﬁ% of g];c::{nggH[ehge
urfadarté, endbulTBteewhereln dhettonieilyaent 6pMerissd PP HR Hoar

c %ﬁis}eﬁté?ﬁbgﬁﬁﬁﬁ%idg?r?ﬂie@b cbfpssitioR B&n;ﬁrlétng eidyst one antibody

e

comprigiRg 1 BNC %FQH%%WE it Red gt °sae*ae€2‘?1%*!€ Bl
sequénte SE@nl IDSEQID NO: arehd furtheheampgsingan aningacihseavpire that isqt
least §ﬁ% WRARS) b33 ht' airbmireasi sg&&ééjﬁﬁﬁvh ﬁﬁéE@ FD RO1 4 @/Akrein the

am no sequence _shown i
antibGgHINGS 1 NSNS ALY BREITY ol MRS EHSED °mp°%%°& Tyther
compibe A leasi@na ganient vélented front the gooppasistingf tdnipity hgants,

surfagtlarqg rang B V\)hglgﬁ‘ltﬂ?é oinl m%bﬂ' c@ﬂbﬁsé alnes F&ﬂcnﬁj Q.I"Qh? lWﬁerem the

consi st en S, S ur ac q
non- rsqucmsrsggarmprﬁeégfémst TR AP 'Ssst?‘eﬁPS\/PE‘é'%e gfods cohSiting of
sucrdé@ﬂféﬂ&lbéd and BRRdsitsdred. at | east one anti body :
gl.ﬁr ?rgsqﬂplpvenégrﬂél&\?prg\ﬁ%e@ Sc%ﬂw#?%ﬁ ac%{r\gﬁsu*g:aé %tﬁ%tlnoggﬁgtlbggy/o
com nrnm@@@ammo Riciel sequea%thqﬂtﬁ atirast W3nigentispliga 8??"& ﬁﬁ“%afa‘EP ac'd
sequ%r%léﬁaﬁr?m@m IDINO: @t aldgaster Bprisidg ah ammb atid seguencgthat is at

Ieast\mg, %qnﬂcell R) t § 8 (ja Lljrgolna%: CFSS%FQQIME e A E%ﬁ%%ﬁ&ié\'ﬁo ﬂ’ d»vhereln the

antibothyebirasito uraareGTLA- Waew! achelating aganydisiein e C?"ﬂﬂotsﬁ%'? further
com&%@ét'léa%ﬁon% &QBb&'s&Mct@@ﬁé}ﬁ thedyréuplcbrsidtiag bf tamckyagéus,f er .

suﬁae@ﬁﬁrgrgi%qgera,twrheéegyb gqqa tggﬂepm %V;nges aal}oﬁgg&:]hgﬁlgtshéaw wherein the

non- &mludngssisqalemtrdwa!dsat is at |east 90% i denti cal to a
he 3’}4? Br‘é EIﬂ'lt MvaHtioR Qis&prloth 3%’&5&%31&&% phé]ngﬁ@abibd&@ntl%.dy

comarfsng@agfmrg&ggfios& o tglg’[ i 8t laan} Q‘?{ﬁ{deﬂtﬁgﬁﬂ in echg\ n%ﬂnosamd
sequURACKEHOE R inSSEAUD NO: ZSEQJ fuBheéxiComrjsingtaaregiing qchi@egtmnp@’ﬁ;\gys at

leasﬁog/d‘aeﬁtgaIWMt giga‘rﬁarﬁ\no é‘&@séﬁu&{b@lsﬁ&hﬂg SEGADINO: Wtﬁ@élﬂthe

osition conprises a tO{p]l clt

antiegly P AHPEn STt 188 ehE SRR o eyl e RbosfEs Blpe”
compiiseés &t legnorsd Q@ptén'oseled'es framaiongrogr donsisting ohonicityi aggntat

surf%cﬁag?st arQJlquf"él{gt \kllpquggl B éta?‘ﬁ@gfl@&e@mrﬁ‘%e%ug cORLHRG 61

east entica

SN RN e O Y T

glycgé?rﬁ@{ahﬁ/l fw?walmtﬁ&unbbsﬁmuﬂmoleyltshMbeiameas’ledrﬂﬁsltobgblp@,
enti.ca

Iauryl ﬁargwq Byﬂ%ll 83 cl)%éln%lﬂay {Anc%g?ng%t%ﬁ)l garg&gﬁgﬁ??% lﬁ’%ﬁéﬁ!

myriSijietaine, sete- batamella@rparngowéﬁbeta'mwxépam PHREVRSHRISsi ti on

hnolfa%lﬁ&% SRR, %ﬁlﬁstahldbﬁa@l b&hife, Pélkidupeipyl-edirect ed from

lsostearanﬁdo%lr'lcfg)qub%?alne myr| n%optré’p@l &metxylgﬁ'gﬂgtp%lmldopropyl dimethylamine,

isostearamidopropyl-dimethylamine, sodium methyl cocoyl-taurate, disodium methyl oleyl-

taurate, dihydroxypropyl PEG 5 linoleammonium chloride, polyethylene glycol, polypropylene
glycol, and mixtures thereof.

The present invention also provides a composition comprising at least one antibody
comprising an amino acid sequence that is at least 90% identical to a heavy chain amino acid
sequence shown in SEQ ID NO: 2, and further comprising an amino acid sequence that is at
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surfactants, and buffers, wherein the tonicity agent

conprises a saccharide. The present invention also
W@e@slgiasl a conposition conprising at |east ONBCT/US2006/007555

anti body conprising an amno acid sequence that is at

| east 90% i dentical to a heavy chain am no acid

least SU96/IABZE! 16 B (YW chain BERP adi dQuerse shown in FEGHBNG dnyshsrain Hg
antlbot%g blgg% {J)cf'h &%h ETEE 24 Lm0 %%h&lgﬁ‘g dggnta\khér&ﬂﬂfe cORpoditdanirineal

arn am no aci

ID
comptiges atisasiRes eicieptRBlegitt "Bedte @ Pﬁﬂ?“ﬁ'&“ﬁ?&%"’@ﬁaﬁgﬁg and
surfadarid) @h@biffes, ABREH thewheadiristshlecied frppo dietdraup congisting pf
polys%rsgtglg ﬁlg?rg?te E‘Iasptoprgc?ﬁatg 46, 'pBlyQ&Baté ) %Bﬁ/gcgbefté 8Mpblsorbate 65,

" actants, and
polysbbétb@ﬂspoly\iwféweﬁh mh@rp%iﬁﬁ%@f‘Q mc?@‘érﬁ? 86fpri ses at | east

ONfh &Rt |%htldn|'hﬂ?do prévidee beompskition comprisinggt leagh one antibody
consi stin

comp’g?p%gréamlpgﬁ dssd {ngcgtg%{s Is agleggt%go idha Whea%?&%?ﬁ&mno acid

SuUcCrose, ex ran, ‘E‘
sequerex shown in SE6) laa@ze;andéurthgmqnmn@n% ELFTEIAO S 36 i?f&“m} |'s at

least %ﬁ‘% I(@Htlca‘f\@taQbhtscﬁth Qhﬁo&bid%@@ﬁanc@%wmm@m {ENOhe mderfein the

antlber,ﬁg}qrsgqs ﬁgrgaglt({]r\tgéls @%;?,]%1 gqgﬁ) %%egx f) W %ﬁgreﬁ\ tﬁé’ SlﬁénofUrther
compRieé<lat SeagiLimR GRCiftiéT belededsiron thagroug @%Sisél@@w?f t‘?fﬁﬂ'ty P%e"és

suﬁagt%gt\éyanﬁlﬁﬂffé?s AR tﬁ&élﬁfa%ﬂ@&ﬂﬁsoﬁ)ﬁﬁ\m in SEQ ID NO 2,
er conprisin an am naQ,. ac

at Th%argf.eng@%m%ﬂfq g de[soa cﬁ)rqppaﬁjﬂn 8“‘3? %%%gt oﬁwg gf}tldoﬁy

n “am no
com &%%g an adindaoidreduenGHaxtlidat@st I0% idprticalitpa hegyvy &Fﬂ'“ B’Bﬂ? acid

seunﬁce S%O\RH‘\) %%831 I\@'l?Aaréd fuf cénGiRRb ah bﬂlﬁwoa’@ﬁ@bquewbwmal i€1at

urther conpri ses, at . e S
sk (robA T IOBLENI AT ATHREOUTEE BB L SER TR RS ., wherein the
antnﬂoe;ﬂbuﬁdistty hx@&NCBLA-§ anfl achalating agem,dvhisteirf be Qommﬁ@p@fuﬁhqrh e
com Prﬁ\% ﬁ{ I?e}gt 6 e&alp%&@fe 2§ forft tt{éodr&ﬂ)' consiéig Bf 8Si6ftagents,

es a composition conprising at
surfdoismts; amffafﬁtwmthéBWfﬁ'P%mW&e%WS ®no acid sequence

t h"’\‘the pfes@it ilveiRidh aR0 Yrolidend taradosition eonipeising atdérst enezantipasly
comglma}nsq%ﬁen%ﬁj S%Erli? e I lgggeéspgmdegﬁcaﬁe@ ﬁeH\F)IJHSIH amino acid

no acli d sequence | eas 0%
sequetemshiowalin SEQ H NOghend fugher CQWPVRH‘%‘@(S‘“%% 8%9"@?1 o a

leas{ §b /?'EQMCQ tb\@hgrﬂ chalh@higb Beidl Beyuaindel showtyinlSEQIID N@ 4hwherein the
ant@qﬁiytbwﬁ to(%lﬁxﬁp I()igg 4 a%nld %08 ?ﬁr@tagexwﬁﬁe%lﬂ tﬁeQ@mF%ﬁ $irihkbon

I°eas ekcCi prent selected from
comiphsesgolysmpbat®8®i st i ng of tonicity agents, surfactants,

-an thQtHrés%ﬁﬁnver‘ﬁbWa%’o'brc{vﬂl@s RebEYsitien Bdilﬁpr&;hg ai Isass eheattibotly
fromthe consistin
COMPH$ing @rbzpmm%? PRAVENSE hait g%ﬁ%ﬁt%? q&le{ﬁﬂ%al od @393‘ &%ﬁ'nl amino acid
seq¥atck shdwn ig BEQeD dIO; 2, aad furthel con;pr@m,@reaf@ng pg;q: gRguence 'that is at
Iea#%b%%eh%a%% h%ﬂ\%ﬁ&h amlnB‘&élﬂts@éuené’é@mWh ¥ SE@ D Mhet, edérein the

ant@@qﬁhlng ithRman qVngg't gmm%%f K 508 fj glgﬁ_sm(%ﬁé%%oglﬁémurther

risin
coniifFiesh thepalosgice that is at Ieast 90% i dentical to a

he a¥l¥%?cr?%'nﬂn9em% I?o%r&no%@ %%%H\SSSI@“ Q¥R plisthgAQabtlBn&lehtibddy

rrsin

o conmriseagn annoaFid é?ﬁ”ieﬁ"&l tgqtd)s & |qa§t99r9tﬁ> gﬂg‘f’% ?%ﬁﬁ%agy chamaam ihG acid

sectBLe@N6Eh IBBANDIND: SFAddl {hitHezonhrising en emimotabid sequence that is at
least 90% identical to a light chain amino acid sequence shown in SEQ ID NO: 4, wherein the
antibody binds to human CTLA-4; wherein the composition comprises histidine, trehalose,
polysorbate 80 and EDTA.

The present invention also provides a composition comprising at least one antibody
comprising an amino acid sequence that is at least 90% identical to a heavy chain amino acid
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anti body binds to human CTLA-4; and a chel ati ng agent,
wherein the conposition further conprises at |east one
wesz@spdant sel ected fromthe group consisting BET/US2006/007555
tonicity agents, surfactants, and buffers, wherein the
tonicity agent conprises a non-reducing sugar. The
sequ@Tce Skovin in SEGND INGh 2adnddurirbedmpeising at aiftipe g¢id pesence that is at

least @Wégi&&ﬂg r?\gightl dRaif tam%%cﬂ%bhmgé’ SHORATH SEQ PN, AR the

90% i d
antioge S ST 4o e e T Ry R o ety fioigee.,
polysaretefadrant EDTA orherdis iha goraposition has aph fors @hers B Odo et 6.5
at h SadenPPVinticedid s&'é\hdets(é c’émpbgimn c%ﬂﬁhsfhgadﬂeaﬁ oRé bﬁhbody

sequence Sﬂovvn In ah
compgHaEN BEINAARARCTTIE fhaf i pagt %OH%'P%R“F?{& %B %%rp'a%f Aed
sequbrive shOWPIASIED IDING: 2r 4ridurtteongmprisiag aatmineasit semence that is at
Ieast%g’o' n?énﬁ&tl to aell ﬁ%hg E‘Pr%rgctdrk%ql%'ngé‘ Qth\W?I?SEGQ I 8024, wherein the

rfactants, and ers, wherein the
antlbp@mm&tefhta@@ﬁT%ﬂhﬁ@@éheacq'nms'mepﬁﬁeSﬂ?a%we  UEPRI9SET n
polysIoFt%te’BUhnﬂ EWTa| Wieréinl dhelcora2npdition @thigtidink ¢sattwezn @bout 1 mM to
&) ent that is selected fromthe group consisti.n
abou‘gé 9
Qerose, trehal ose, and ni xtures t hereof. The
pr éeemesenhwmlproﬁscap@wdqﬂwwe@t@ eaREd 3 lggt one antibody

comSrRIHB ah &Mt adid sb@.@?&e 0aSs anédsbm%( |d$/ﬁtl’<l§'9lrtb &ihegyy@haimamino acid
aci d sequ ea t
sea RSO R JELIR N 2 Brfotne SaRbs g h R ol ééj Rt i
leastzR0tk iflenticdi &y a hgbhmanrmnn@o 20if spabiense sboven 18 SFRIRNE: frergingthe
antlbggy !"E%?Eé h@‘ge@ 0L ivd@lein tRe Sorhpo8iién §dhﬁir|3estarhﬁ@tlﬁlﬁe a@gﬁlc()jse -
s R hGoRTR ol vaietiet NI Sl g 00
t h@he prepas inverdion Alge plogidescaequriositien mnnn@ess@t lepsone antibody

com?ﬂ% g%'n%ﬂﬁnosa%ld%‘é&%cé {hgﬁk tath@asg Q@’}G meﬁ&ﬁﬁb atheAg cAhin amino aC|d
onlrclty. n surf wher e tt
seaeniR 00y gn (D KO AL DL BRI Sl ganoensy Bt &
least 905 iemicalédla bghh chasruayaino adid $auebrdecbewn MISEQHP & B At whereln the

antho'agglpaé BﬁumhﬁéTPA DM HLFh e EARRRRIbA b&ﬁbrﬁ@é‘?ﬁéﬁdﬁb Nebhalbse,

R UL AR AR R O e T T
mg/@nb dbseqoimee. shown in SEQ ID NO 2, and further
Confy% Ip?es w@lgnt%F'aEﬁ lpﬁ)@higs 2 @Wﬁign ¢ |S|h§ aBibast SRINtISEHO

i dentica ain uence shown
comprisingEan) JTNQid S@quweé fhal is at inest 8%'4966%? ‘Bu §Vyt%9aﬁ@f?é[}? acid
seqt@ﬁbé\srfbwn aNSE@ I Rel Blahd girageninprisMiednedntind duid seougros itat isat

Ieas{ ﬁ(y 51?%( %lqgg h%eﬁalﬁgménﬁ Q@& &{gxgn&)%b\pﬁ ﬁrgEQslﬁl tﬁ“hér&ﬂ‘fﬂe

St surf act ant
antibaglyl bipd$ fodwman EbA-d whetrweths@Pﬂna@eut@npomeﬂsg%h'éi@tnéd"%*%ﬁ?

po|y§$}§atg BOHR EOTIS 'mﬁbﬂeﬁgh@éonbé}?t?éﬁ@f &i@bl@ﬁ)rbdﬂ@k@i& ab&it 8.2 mg/ml.
sul fate

ecyl
s ul "%hgtpéesegtdra/le[}t}ﬂnggsg chéi'es ggam 1t|o11 gom 6‘#’{3 éuﬁ%gé one antlbody
compisingsanydmisaiadicdsauiericaghat Isiah bB@)Qp%gQﬁnﬂQﬁb@tadpqay cham aminG acid

seq§én%@§l¥clwn%‘§é@ s e Q%nd k@!ﬁéb’do@ﬂélﬁ@ﬁ &fino-acid sequence that is at
-sar ng‘s ne,

Ieasgg%/aﬂ?ptl@latp @(ygtptﬁgam me&ag@%e%{uzﬁ 8wn i SEQ ID NO: 4, wherein the

antibody binds to human CTLA-4; wherein the composition comprises histidine, trehalose, 4
polysorbate 80 and EDTA, wherein the concentration of EDTA is between about 0.001 mg/mi to
about 10 mg/ml.

The present invention also provides a composition comprising at least one antibody
comprising an amino acid sequence that is at least 90% identical to a heavy chain amino acid

_ sequence shown in SEQ ID NO: 2, and further comprising an amino acid sequence that is at
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nyristyl - betai ne, cetyl-Dbetaine,
| aur oam dopr opyl - bet ai ne, cocam dopropyl - bet ai ne,
wo povelosam dopr opyl - bet ai ne, mnyri st am dopr opyl - PEL/EHE2066/007555
pal m dopropyl - bet ai ne, isostearam dopropyl - bet ai ne,
nmyri st am dopr opyl - di net hyl am ne,
least B6% ﬁ‘ﬂeﬂfRﬁH@F&thtd:hﬁEhi‘myioan’d Beguence shown in SEQ ID NO: 4, wherein the

antlb%%%gy;lﬁ c{lit{r{r]}agt 1 LRgLy %«5 Wer%ln ltﬂ)(?l coﬁrPﬁéeQ Mstigite¥thalose,

rum nme taurate

polysdibbieO@Ry EPGAyMhePairhs cpnCﬁ@traélawoﬁﬂ o ERRUB0- g
poﬁ'ﬂ@ﬁr@é@nﬁﬂ\%n%d’&éﬂ proVidds \HompPYditNn 2om pijstral af least@ne antibody
com pré?s%%%%gé ‘n%) ?\%H g%%lﬁ%?&”ﬁ?t s a%?%%nﬁtgot’/n %45@%% %]a% ﬁéqﬁ? REiPXhiAS Scid
sequermRshovei in GEQATDAG: ﬁm@du@%é‘lﬁ"ﬁ'ﬁ'@@ af painojasid é?qqe@%?stt‘atm
least; QG%E%nQ@A[I)tJ é’llgﬁt Jﬂ\ﬁiﬂ\é)hlrgh%ldnseaumnﬁ@ sl&Mnd’n SEQ UERNOe4,sihersin the
BRI e e e e
polys&an&tdBoaemd TEDTACWbreie neenc@ntdtiomef hrqha@g@s PEBWRER atzput 10 mg/ml to

\M]&{ (the antibody binds to human CTLA-4; and a
abou il rﬁ%l g

agent, whe th
cote e oSt S BATTEAOC b BB eI os

com g{smg Rin @M idi seqyeﬂée thairis eti l¢ast we idegticaldo phaavy Shais ¢ am mAa@cid

: sequ Pce f &5Fn in \;gll':g? ) rﬁbtz‘;S @Hﬁﬁé?%% ﬁ“sn %n%ﬁﬁnﬂ:%@@eﬁdeﬂﬁé ihBEs at

con SOor

Ieaskﬂ@f’@@mﬂ[g@{ﬁ@a ggj)t c %7%'6‘? %q %qu%%e ﬁB‘P‘VE Is)é;ﬂé IR@) % vgheréln the-
antlﬂb@* Yin@y tb&bﬁar@ﬁTLA)Mmﬁd rhiaé eorBhsitipotorywisdtistid®e ]Irehalose

poly?oﬁ?%%% Iﬁ?‘ISA whiafl til(;F ShirGatidn 1 r&liose EHBoR8a%eMI.

provi des a composi tion CO ris
| edde prﬁsentmmtm@&so iicia %PW%HO%?H"PP&S'B% ‘de@%[%eﬁﬁ‘@%wy
com }Tﬁgj elnsanﬂr‘io AcRARbudiadanatie at Ibmbo%(weatldaem\aylee‘#ymhamamlmmd ‘

seqL&’eGF&ﬁI']o glg(ﬁ I[?H_IBV\Q ahdlf gﬁ& co 81[\5?\@ %h anfiftfadh dgehb@{ce thatisat

nd "acl d Sequ at 1s at |east 90(
least m%]tdemabl tb @ light fchaimamiep a¢ie s%wprpf@ shewny m%&h DG 4 Wosipin the
antlﬁé?jzgﬁ@ {olhubieh C§ Lg }M\tﬁ{e@éuﬁlth’éhem%ﬁitlob adhyiprizeskistidine, thahatee,
pobfePER &P RO RRTBerel he Crdtes poslfES Bt AEUEIRGEN o B

100tiggmigHt antpnody) freinsbut §.081 mgbmiteakopt hY @nsfr@ of BRIPA: femghpy 1 mMto -

abo%:&% ol BERine WRST Siolt d. @f-‘m§/dfl foxmbanio mgammbmmrﬂmtm) 8 from
pre esent 1 nve rovi des a COprOSl tion

aboéb‘f?pi?ﬁ”@f RGbat 19%’39){"?8” hﬁ'ﬂf‘{)body conpri sing an ani no
aci Theseepeatimentidnaiso movittes heawposydcoRising chleast gngantibody

corrgﬁgxq S DRhg aa&é}@el%'tﬁat%eéﬂ AR SiBEHBal tda Ka EraiMNmin@acid
er CcCo | SI N an am no aci d sequence Enc%éhét%at

seagience shawn 1o GO HNE: Pl fyriiencqmRYRINg B ATRC AR A
|ea§©%@d&ﬁca$i@@mghu dhaibERinoRckGequENca kM IMSER I ¥At 4, MbEipin the
an’t@ﬂcgldmnq%,r(t;oSI nah u a ﬁerefﬁ% Qrfpbst I&tdoﬁgrlﬁﬁﬂﬁﬁdlnéﬂh@ﬁ@dse

er conprises at

polysertels BNFRAEOTACK RS B PP RRSI? s?,mpr@sﬁ SPE ey of aniocy
abduPBli Figh R EBA;Saboist 20 ke biddtisine;abdut OLEf rhgms of pNyeqrb;qthQ land

onprises histidine. The present invention al so
ab%ltjéz{/mglgg ﬁpgslﬁ?)cm tion conprising at |east on

ant Thephgsenbimgention alep PIAVISRs 3 RIMPES! nsceqméﬂf&at{%g‘t°nﬁ§“‘é¥’€dy
whbBRtte SBbdyd8RbIisedh hbayahif avinocbiaisequente@mpdsiog SEQ ID NO: 2

and a light chain amino acid sequence comprising SEQ ID NO: 4, wherein the antibody binds to
human CTLA-4; and a chelating agent, and the antibody is stable at a temperature of about 5°C
for at least about 26 weeks. ‘
The present invention also provides a composition comprising at léast one antibody
wherein the antibody comprises a heavy chain amino acid sequence comprising SEQ ID NO: 2
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sequence shown in SEQ ID NO 2, and further conprising
an am no acid sequence that is at |east 90% i denti cal
W e00a/0dd4ght chai n am no aci d sequence shown i NPCGEQS10D6/007555
NO 4, wherein the antibody binds to human CTLA-4; and
a chel ating agent, wherein the conposition further

| bate 80.. The
ond DB R TIHETIoB BB P SE L VL WERETH g giseey Bincs to

hum@ Nt TUReM ¥nd 8 Bislatiay agend rand therantitady & stblpu act@nnemimre jobakmut 25°C

ti cal to a heavy chain am no acid
forahga%?gbr?ggz{g\hg&g in SEQID NO 2, and further corrprlqsggpg

an @mwrﬁ%ﬁna@mﬂg@a'a%we\@dqsr?aqompgs"éﬂtn EERESINGR dzARl PR AP
wherki ttid dnltIEﬁHy c@rlﬁprhdés alfiea\y cAfih mBie auie Beiestt0sumprisingSEERD IDNO: 2

{he antl h
and &1y e S e B EbRPIRAGRECIB NG WO o ofichy B o
a6 880 8 coslalng soent FRe srasdeash 9 SARE A PARTRETEYe of bout 40°C
for aPbAY LSS 26 WEEKEPOSI ti on conprising at |east one

Ot Pinps uaf pBe e S Slch RRMHSRES doBPlne ity
comgsig @n emirelcigrsefiuenSERa] iDaiNgst 90% glg@pcpldp aiheavyEhRip AMBP Rgid

sequ@ﬂc@éﬁbﬂ@m@é(ﬁl[ﬁﬁ@%ﬁn Qﬁﬁfuﬁmtcom&ls% ah@afio RR%shutnbs lhﬁﬁ‘s at

e S e S0 SRS ooy e e

antibshigbindsrio hhearc Gﬁlp‘bs iandl archelatimg riggrdsvtierain ihdianidody is stable during at
least Jnglgzéléjéfehee Ré YRAhAH of%Qe &%oﬁgﬁA The present

tion a provi es a osition co
| 50 PR ANERH @lp0 PESVIERS %Fﬂgﬂp osfongampysia nF‘de?ﬁ%[%eﬁﬁ‘h%“V
compilisily ansrerio éomtqué}ﬁ%hadue at le@sh PO% weatidabiaayhestyaihain aminedcid

seq&ﬁ!:edsﬁ'l%&wﬂ% %‘ﬁ&f‘z laHd ggr cDmB@lngQan a‘?rﬁr% zch stetiﬁ‘énce that |s at

risi n am no acid sequencé that is at |east

leaSt \dereaal é"@ht Fh%h%m'eﬁa?'%s%ﬂﬁ’?% saew'ams%@a)m%‘* 'aﬁxﬁ Aihe

antlboﬁ{ BR@ toBuNeh CHLAMhekiai cheltiing sgartt] ioagin hieradibotipiststatterduring at
n rises histidine,

Ieasfj)éﬂ’a e%gereez'% a%(%)tlrﬂ w'ﬁ gg@gg &%%B%npv\her ein the

corfpe mseraimma@n@lss Rravidesi? SRIBRASIIGN EPMRSiSRG 81 Ieast o anjipdy
comBFighiitantift/ g $c@lertk St BlaPKad @6%deniidPios Heagchain amino acid -

risin
e
leasheQt identical tn adightisbaim e ino seid sedverceshowm in SEBAIP:H. Megreip the
antll%(‘jq binklé fohﬁll:noaﬁ @TRAI4SARIG chBlafiny e{g@ntaﬁhéielﬁ Q1R CorhPaition & stored
for as%edlaggfiag)og%\)o}?e %atéé@?e@gtl{%df I \Aﬂﬁ&?athe d%ﬁéa@g b%‘v‘v'ggn an
aggizigatd shiomatograempeak ekador theheomppsitiantaad 6o Agayegate Qhﬁomatogram peak
aree?i%m{ il glrsg :m%hﬁd& Jbﬁvgﬁ%ﬁ&\pf’dk?§ g1e dﬂ@lhﬁ%@l’g@ﬁtﬂ%t #Qtqédor a period
n ne

of sl ABUASKSIEAIMPSTANT O LBUD G SRR b ont

| NVEMetpresentihsotiqr aio mievidea acompesion wnprtsmgptt legst age antibody
con{pﬁé\ﬁ‘& arPalfri n@?&& p&ff%%c%q it leﬁ& 9% |§éﬂt|5‘él’ t@&hé&v?%ﬁ%ﬂﬁﬁ‘o acid

entical to a heav aln
seqgericg shown in SEQ 1D NO: 2, and further comprising an amino Xmg s

equenceqp]at Is at
least 90% identical to a light chain amino acid sequence shown in SEQ ID NO: 4, wherein the
antibody binds to human CTLA-4; and a chelating agent, wherein when the composition is stored
for a period of about 24 weeks at a temperature of about 40°C, the decrease between an
aggregate chromatogram peak areé for the composition and an aggregate chromatogram peak
area for an otherwise identical composition lacking the chelating agent that is stored for a period
of about 24 weeks at a temperature of about 40°C, is at least about 2%, wherein the

chromatographic separation comprises SE-HPLC.
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sequence shown in SEQ ID NO 2, and further conprising
an am no acid sequence that is at |east 90% i denti cal
W e00a/0dd4ght chai n am no aci d sequence shown i NPCGEQS10D6/007555
NO 4, wherein the antibody binds to hunman CTLA-4
wherei n the conposition conprises histidine,

Egﬁg?ﬁ%r%gw\%ﬁﬁdgfé&ﬁ)ﬁﬁ&@egg cahl HosEiDH_ LommiRmg &t IBadtldRe antibody
comPpfiFRGER FHRC aff'%e%?wsﬂa%gs %%8%}%2&9%”5%% & ao??ﬁvw' et
sequénea siovorie SEQLID bied 2, andrigrthes¢omgprising amamioo aeid eleoslé@ﬂ@éfrrﬁi &at
least bmﬁajehﬁcaﬁtg a Ilgﬁhalﬁ grmrlo%@ﬂtsb&%hcé Sho@n RESELY ILEROI 4) whBleMhe

own | n

el S M T b PR R Ao MR EEon sgred
for a p&HRAof At 240nveeks hightempéraiure dabou 46£Ci the Slecreaedetvchoam

aggr@tiﬁ‘%n!av%ﬁm Pék %@h%%&swfb%suﬁm éﬁ%ﬂ%ﬁ@‘ggﬁé cﬁerQtHﬁ@ﬁ\ peak

area tof erha%'y@e '%I'%W@O%'Wﬁﬁdh%ﬁ?ﬂ Q/@Q@P@Pﬂ ] ﬂ%red afora period
of abGlQ@ﬁ QRbKsAHt b@é}n;ﬁa‘ratmeloymbwe ISt 1ot AmLtESs Wielnbitraviddst

detecggrb\%ua%cgto gnegs% g)hsel a[%ﬁ? of (a)r-'mﬁgd@g fﬂﬁt%(/e %%b\f@q&édo n also.

anrmmagentuovgmwsalmprawde@rﬁ q@@pa%ﬁlqn ce@aiﬁé?&,eé lsgpiane atibegy
comdrﬁﬁé bn 88MvIa6i8 Béduféﬁée th& a0 daitioalasrh heavgehaln amino acid

A SBE ] Bog n BOE 02100
leastto0%dddniigeh to alighi mammrmrap agidl spaesnge shins iBBERAD NQ: Seherety the
antibbiiy biftis té“ﬁlﬁ'ﬁ@d TS Ak chsling Bher Svhbtélrfwmﬁﬂhémm‘boémon is stored
MR TR
aggregatcammaidgran peék Jrea fpsthe barnposBion and %’bﬁggtegete.@hwg»amram peak
areau}%n RiSRAY ldér{ﬁlfﬁ Rbrh Sdbitioh fh@kl Y ilfsting agemimasis tloRA for a period
rrsing ' east qne a Q i A Ay
st e i e e
detebtiba‘osypeﬂbmad aherisvename@rssequence shown in SEQ I D I\IO 2,
q'|h£ g etgg'g E%I}rﬂgg %‘s? El‘?)gld@sna %Rd&gltlﬁpé% pﬁ@ﬁé@cﬂé‘&t &Mntlb@y

comBsgEN SETSH RS SeRPrSE )] eNess! 30% BB ) S RENFHAR Bl 2o
seqdéhélﬁéhoﬁvﬁ insE@D KDLAadd funthecem prisitgeanaovposid seguence that is at

least lder\mNﬁa i1k ﬁél{t giluen-?amlhs E0RL QREnce ﬁ!)\p\’rrc'lﬂrsbjﬁlt 1] l\ﬁf) 4aWQerem the

e concentration o

antitxpdy gmd@o@gmanﬁﬁﬁ'm 43 qnd @%algtmg@gﬁﬂ/ \merelq-wgerbtp% ggmosmon is stored
for d JRVEdETiBButal SR ekY £ itshRserdlure 0MgIoaI 4080 the detpeass betgeat an

s 35 S B0 TS BB LD Gyl SERSER e

hali n am no
areadiol ah hauies @lentyhkﬂmlppwlosﬁgk'nmﬂ”ﬁ@he@ngéﬁwmﬁt isystqred for a period -

of agcglg}@zl{ \laliénkt@ At é‘fém%@iaﬂﬂe a@bdutﬂﬁfw @ Rabtidbutiogs, dherblnasttsi the
0 | al,n

comeRRR 5 FRER P BRI A0 REVRTR LM B BlE o3 BEA S e

comiposition réiaine substahtatietleartahé caeriepssi ti on conpri ses '

? Iq:ngngr]ééégﬁttuE\feﬁhﬁil a%%]‘ﬁarovﬂa% ¥ SOhPpaiten 8 @iRkg BDEASt onbigfiiebdy
comprising an amino ag Ise%ﬂer?ce that is at Ieast%g% léechathorggheavy chain amino acid

.sequence shown in SEQ ID NO: 2, and further comprising an amino acid sequence that is at

least 90% identical to a light chain amino acid sequence shown in SEQ ID NO: 4, wherein the
antibody binds to human CTLA-4; and a chelating agent, wherein when the composition is stored
for a period of about 24 weeks at a temperature of about 40°C, the decrease between an
aggregate chromatogram peak area for the composition and an aggregate chromatogram peak
area for an otherwise identical composition lacking the chelating agent that is stored for a period
of about 24 weeks at a temperature of about 40°C, is at least about 2%, wherein when the
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The present invention also provides a conposition
conprising at |east one anti body conprising an am no

wa@eoodogaguence that is at | east 90% i dentical POI/ES2006/007555
heavy chain am no acid sequence shown in SEQ ID NGO 2,
and further conprising an anmino acid sequence that is

com pggmpé% gttgreg 8% \m)erlc% gg%m]ltgg N% lls fg Q&ﬁq@@dﬂﬂe %ﬁéﬂ%ﬂt %qhe total
percepi oridatiorofmatkienineTegidues ahaaine ‘,aqqd Pogditiop dﬁ%@gﬂqc%by an amount
that i§ 8 Tt'o%?éreﬁt‘eﬁﬂwhﬁjz BQ, ad dRHRAINRE Giter RALMWRAE BigéRioB RitiADEYI
Endossetmeﬁ”"fmaa?v SRR GBS0 G e msResats
antibbdiessin eicompaiteo that @\fned eta enelatimgrgent i on conpri sing at
| a5 prolft AENOPANY. GONTSI &oﬂﬁo%n%ﬁ@sn@%’[ baSiesit %ﬁﬁb@dy
that 1s at | east 90% i den ¥
compyising aa gram\g REid sequsiee ﬁt |55§Elﬁa|st§0,éj% r%nca Zcha ?zﬂllytchaé? 48 3cid
sequemRIEhow inGEANIDANO:r2paratfuthes equising at hainoiagid sequepersthaldDs
least, 999 gﬁé ﬁ?dbt '\%g‘ﬂt éHag\th EJ‘&* d5eBnR0 si?d'\;\}nCin §E@LH§N@345M%Y% the
the anti binds to
ot e A T 2t S ot s G 5 SR s
for alpbjyat; a5 2pRbais @l HahpeRfiracichbEBTocC, tteaiceiensd Hetween an
aggrg Oa?&&?c%nﬁa%ﬂ/&rﬂ togék JréfﬁﬂhQ 6 bo%mérp M an% g@é@chromﬁ)gram peak

rOVi osit
areadeymp oihefvigy identipal semPesiien b’tlﬁ'f'"%%h%'ﬁ%ﬁﬁi%‘i‘ W@t oo period
of ab%@ﬂ ) vﬁe%ﬂé@%@mbé‘ralbrel & abBdut L@asik abiBast nbamnycaheréio waen the

com%&?@' ¥ 5 P am r}l%d %F éb%utsﬁ%%ﬁsc & as'tgrﬂ at{n% o‘?‘gg:ult Ek} Hothe ?otal

rr-sing an am no se uence
percent okidation ogoeﬂwiodneﬁ teis@aes qt@mawomc@wps'tm@% 'Sarﬁﬂ%d ¢ ?‘Ei amount

that %%GU& e ?é&féﬁﬁfhah . 2@5@3 HQeMed‘hfteN@iﬁyrﬁatﬁ digastioniith gy

End%pgﬁiﬂﬂsaﬁ(%&)gowﬁrrg}y 38?"}5% ontmptﬁﬁe%%%é@ pI% h ' t ' @gared '5) the

antiteBI#\in avdvepesitipnttha Ia:fmmﬁg chdlaling é@ﬁ‘fﬁ)r | ses f r om about 0.1
WQ/THL pk@enﬁhﬁbﬂtloﬂ @Ro BEMGBS szon?d%mm&ﬁ‘npnfsnﬁ%m |Gd20bte a&tllﬁlﬁﬂt

e T S LB WAL TS
amirelzsldtsed@nogyshriwndf SEQ I BIOr 2a@ne fuiDer cangsting gmeauﬁﬂmpf qmamlno acid -
seqitdhatiQa %O"/ZL ngntﬂ}g{tma i@t cﬁeﬁ@&ﬁin@%&d sadiBnd¥ PSRRI SEQ ID

I nventl on rOVI des a %_ conpri.sing at
NO: ewhgreip Hie a&qub Bgs dupRn &i I-rgB '8’“”&’? 98"sequence

t hathe ipfesait inveath aB0 Yrdvidies s coapostion conmeiaing atdbasit anesantiprsly
cons@sqlh;g ofsa%oalﬁ*ﬁr%cgcldsgﬁﬁ\ghcb 'ﬂqaﬁgQ b&2t D63, |d%nt|d%m of Hely &ain amino aC|d

rrstng an amno aci d sequence | | east
seqyenes oW in %%Q P NPgBtang frather consising 8@”&@%%41%98“%'}?8\5&? isat
least 9095EhtICE tDRight chall emidb Acitl beyuamdel showky intSBQIH N@ 4)whexain the

st UG LA bR AP, 022 1 2L
c on’ﬁ@ﬁqsﬁ@inm@b‘i?@r%'s@é%ov'd&&émet@g forgrararingra sighis bt
phaﬂl’%&b‘ﬁtlcg codmp&Hitith c@ﬁpmﬁﬁn |x1ﬁd3muﬁoc2ﬁalIﬁdl-@ﬁ'LM&hﬂbﬂ:ldree W|th a
phamacg?tgﬁlyl agé%targle c?'nelap ing ol Q/g%nt wp % gmt?u(?\t wﬁ&greggc%gﬁnsga%mm me
antibody, wherein when the composition is stored for a period of about 24 weeks at a
temperature of about 40°C; the decrease between an aggregate chromatogram peak area for the
stable liquid pharmaceutical composition comprising monocional anti-CTLA-4 antibodies and the
chelating agent; and an aggregate chromatogram peak area for an otherwise identical
composition lacking the chelating agent that is stored for a period of about 24 weeks at a
temperature of about 40°C, is at least about 2%. -
The present invention also provides a method for stabilizing monoclonal anti-CTLA-4

antibodies in a liquid pharmaceutical composition comprising forming a liquid composition
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The present invention also provides a conposition
conprising at |east one anti body wherein the anti body
w@ovpod@Ees a heavy chain am no aci d sequence cCRPOPUSB06ITSSS
SEQID NGO 2 and a light chain am no acid sequence
conprising SEQ ID NO 4, wherein the anti body binds to

s S 0B AP S0 b A v
comauisition is 2Bravderesperidthel ahpudnteckant @fempeanataie PbahmubdQ dele g
decr&:ﬁ%@t@b&%&ﬂag@%ﬁ@k'cﬁ?oﬂﬁtdﬁar& S‘e%ﬁtarééﬁ@r RS ARl d’ﬂh@fn%c@utlcal

e ant| onpri ses %
com@éaaréwne'awppgqm@' E‘@TI‘-BA’IQ@?( b°2‘é?ﬁ graec Bﬁ?““e Rgen and an
aggrégutdehratatchrae gemaecen fooarpothewiag idSaiQal domiGsitiof, lacking thei ahelating
agen'i B I? Qitcielaqg\élﬁglrlam a%&g By %QKSCE{E%m‘lperﬁur}g oPatollfdcRE, i least

¢ y is stable at a tenperature of
abOUé éut 25C for at |east about 26 weeks. The present

| nWﬂ@bﬂe@éht ml&ioP aley ptdEiSesaa @ ethpsr the treatmentf asem‘glpsa{condltion

ina :F]UZ) %%”‘a&?ﬂ%ﬁ@@ ﬁ"é éLbLQt IQ}UHL{}E%C&R E%é‘brﬁ?ém@n

al N~ am no ce CO
comprisingtl ‘@enapgﬁrpaiw ﬁﬁmﬂvemmt afanenogiensl é@ib%Tlc"o‘hﬁf?tibgM@"'@E@ab ,
and h%é\@acéhﬂcéﬂ‘]‘@éc@btﬁblé Bieelaing bfenly bi nds to human CTLA-4

te ﬂ:ﬁg Plgfinj gov%r} && Slgﬁ BIIOXIS%SEad ?nte{ﬂgd @pfhe grg@ﬁehtsof §%g@l|£|aa!{?n&tlon
in a Sibiech ceBRising iadwivisteriontodh s ebjseloy iayidpharmaseyiisdicempesition

comEt‘%rl'gr % gl'efégelﬁfcally%ﬁé&lv@ BRod bi rﬁ’&ﬁﬁéloﬁ}ﬂ BR- C?SLA’JQ amrboaymomm umab;
and iy SeArAl SrAREP A e IR CegREn L A ST Sty pReRigereea e

the subjcifintraverewslg.onpri si ng an am no aci d sequence that is-
at {hg %Ferserﬁ %@r‘\t@ﬁ Qfsb Eﬁ:’wd&@a ﬁle{hb@ er tf@h@bﬁneﬂﬂéf %Qe@ﬂésﬁb condition

seguence g I n QI E N(g nt ot
in & BibiRsh CPrapffﬁmﬂmmeAna o e, éFCI:%léqugi’tﬂhﬁﬁ"a&a% H?' °°Wﬁ%? o
compligingaathietzpelyticalty effeative emdunt ofrgoracioh@ ast-Coine4 egtipogy fsflimumab;
and E%ﬁ%a@&u@éﬁ aE&ﬁ{%IQQgQthb Rigerk QUARRASH thi Qfbject Ran RéRTR e

tron a rovides a conp03|t| on conprising at
tfea'!"!?&%‘?fadﬁ@p'%?ﬁ?%@a?ﬁ conprising an anino aci d sequence

t hatheipgesaitt ilveativh a@0 Yrdvidlent imethod fap tre tteatnept ofleaienplasia eandition
ina ggﬂrjr%ct %gﬂﬁm§%dﬁﬂ%f@}mg% tﬁ Qld & MUIQZ% aﬁﬁ‘éi:eﬁﬁé’éwaﬁ{posmon

S e uence is at | eas 0%
compgiingt: a@mrap@bt'caﬂw qiigeiive amauH °é'ﬁP'?ﬂ9'°8%‘|aat"§$hﬁ éﬁe%b‘@}%‘?m‘“mab

and |arbh§E?chlfﬂc£1@ acébptablRehelafihgtdgentamidréio the nbopialta donditiemiaa cancer
thatg§ saebelcge’d éirur qtﬁe gr8 e+o§é§tﬁ1% o?%%lﬂt qu%gﬁseéep ﬁlga%elagés't&ogéﬁdeﬁtic
breash agich gews eqonbag%lnﬁe%taﬁeq Qs#we%éuq@r ©aRnkidned VAT AYNgpARgical
andRkyPdd Bgerd CONpOSI ti on conprising at |east one

?2; %o d%q?gﬁogu}éﬂhn Ca‘,!ﬁ% ovn gs ﬁé‘g for %reﬁarﬁmﬁ%qﬁpﬁ %Ol]i’l B@s Aloh i e%tabmzed
antibetywempxsingha finst qmtaSEQqn[DnN@ mQHOCJmal hCiThér %b@?ﬁv figjinpignab in

soIU%Bn %mi Qgeé%% gorﬁzﬂﬂ# @&ﬁ&rlsﬁntj%t hia#naabutic@RSccdpttide dhemtingcaknt.

TQg prgag@trlg\{eﬁ{u? SO provnd%s an arsnclg %F nqgﬁufg’c?u%\@on%pnsn s} Qcorlm?amer ‘
which holds a mixture of at least one anti-CTLA-4 antibody having the heavy and light chain
amino acid sequences of ticilimumab, and a chelating agent. |

The present invention also provides a liquid pharmaceutical composition comprising
monoclonal anti-CTLA-4 antibodies and a pharmaceutically acceptable chelating agent, wherein -
the molar concentration of the antibodies range from about 0.0006 millimolar to about 1.35
millimolar and the molar concentration of the chelating agent ranges from about 0.003 millimolar
to about 50 millimolar, and wherein the molar ratio of antibodies to chelating agent ranges from
about 0.00001 to about 450.
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anti body binds to human CTLA-4; and a chel ating agent,

wherein when the conposition is stored for a period of
wW@bwanaddi weeks at a tenperature of about 400QCT/H82006/007555

decrease between an aggregate chromatogram peak area

for the conposition and an aggregate chromat ogram peak

ar'ﬂﬁa drévenanventidnetissi psavided efigic pharmarrptisl cdmpoesitierciompgsing

mono e GRE ’?It_A 4 nt%g Qé ar¥ halrrﬁac%hﬁyaﬁﬂact:@d'tatﬁe &%Ta'nﬁljjadéf\t wherein
g Ay TS

ture
the rﬂO@&SanafB@U@n e annfeodgﬂs é%r@ﬁtfrornrﬂPewtq Q9H6 51"%0 %F‘b@%@fs?’% |
mlllmfb‘iHrTHﬂﬂhb R Wtiaﬁdnﬂ@ &t cherivgf agentarasges ifromdipout 0.003 millimolar

to abg oIS, Sh4.v T o ’chgl o%r lsa‘%g ld%hqﬁoéug b chedatifth aé&@%hge%}r@n
ol e emiineleh, grytetsity ~d

am no Sequence shown
about MOGBEQ!d ®ONG502Nhea¢mthP@f\W?é\es emtsrem%c% AWiHSA i d

antibSEGURNME tHeltRhvy a‘ild iﬂght lras bm M0 Heitl dedquiehealof draibadyl ticgllntlmab

B e e e
monadivahlienii+0F Lagentodish enda phaxihaseuticady eesapialp phq{ﬁﬁlng ggent ‘wherein
the n'?c?é?r Eﬁi:eﬁtpd'tloﬁofﬁﬁé' sftlodids raRRuUtordboERbcheAilliollieTRBILAY 35 €

e o e AL S e £ oo i
to abdgigpoawkitelas hndwidreiy themqie aktioaf aniibbdies tqishejeting egprd ganges from

abodtg%H(%1 tggé l}f;q&po& tion lacking the chel ati ng agent that
or a period of abou

te fﬂj@ pPrepent @V@FIO%@I&%PFOWW Ilqug b?rrqagé\@(:g gBrBB?qug/compnsmg

 mon¥ti&iabari-GTa-4cinkicotiis@gd apharmaseyiically acaenptable ehelating agent, wherein

the racﬁ?rrﬁzonc%th’;m%n Bf e gmméh@é’ I%.Hé% 28 8hciPo. 9666%|mﬁ|§|aato about 1.35

east on tl
milling @faAnd éhengol@rrvomwwoaef e skelaiian agey nge% f?%%/bﬂuk%%‘%?’ Btjgrotar
to alRESY mmlaiolat Qnélwh@'a\ﬂghe?hdalﬂ'amf Rotiadies!tosbelatnucgenthianges from
, an urther conprising a ' d

abm&@t?ﬁgﬁg aeboi‘that is at | east 90% i ggnt | calg t 2 gml n% e

c hdiha presemidnvertion alse q@élﬁe%a Wam@cs@@aq oBmR@mo& ompnsmg
mon‘%\@r‘a@hﬁh ENA-AiHibEAstank ialpAarmaeelticalacésptabledhelaiing) a@ent, wherein

er.el

o 05 40 e HEHE D oy 5 SORE o 10
millioblaadwiibe MAOGoncdntaiipaef tha shelpiing\ReeH r@\geﬁw éw @.003 millimolar

to abdut SORNIRDIA rﬁn@ eAKreftBAmbaF ratid\6r 2HIHARS itd ¢helativywheatranges from
ab tg)eregate chromat ogram peak area for an otherw se
optdehioibgyt 1 conposi-tion lacking the chel ating agent that
i S Hieqresentfimentnpésoiporyides a sitpod phapmacgetigakcogtpogition comprising

mogogﬂpﬁ LAY {‘.",TLGA @Em@é&lé@ ar@%rm&eaﬁcaﬁmﬁéptm%b% agent, wherein

t {
tne EBL SN B UESER A9A 198 o Ehee SR Shell o
millird\ee Biid 108 malas conperonatiches the octnela’mg@gentasmg@@frpm |a§¢nﬁ@ 093 millimolar
to ak:ﬁlﬁ%f) mﬂnﬁ?leﬂnédd%%y 6r9/lﬂgg{olat$ I8 oﬁéhtn@é'ﬂlé%% atdiing @@Bﬁf—‘ﬁﬁ@as from
aboy(.ep08d WB@SQWH(; ;Il?een Ir (r:r%o Ngj'mtlgocp earﬁa}étﬁﬁn ing ggen?]s "WBout 0.5.
CONPHid Srbdegt iAventon L rﬂmlcdas adiquié peambraticdl sompostieTaeampgiging at
Ieal’cdﬁn Lheal Lacgnd L éTL%béHtIB %MQI tHehnfiSRAY BRESLIoHIMYA CTLA-4;
TSR TRE

erein: t anti1 body binds to human
andGT¢halating agedt. a chel at i ng agent wherei n when the

C 0 Wﬁ@br&ééﬁﬂnnﬁeﬁm&{ &Iﬁcﬁdmfmws adphpedcedticalfcombarition 2dmpwsirigsit least
oneaqptlbody canrlsmg an%m?r]:o aa e&uengg Fﬁ‘at |E Qﬁegs‘? 33 %ﬁtléﬁ%%@gvy chain
amino acid sequence shown in SEQ ID NO: 2, and further comprising an amino acid sequence,
that is at least 95% identical to a light chain amino acid sequence shown in SEQ ID NO: 4,
wherein the antibody binds to human CTLA-4; and a pharmaceutically acceptable excipient,
wherein the composition contains a concentration of antibody that is at least about 10 mg/ml.
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aggregat e chromat ogram peak area for the conposition

and an aggregate chromatogram peak area for an
wW@eivened4se i dentical conposition | acking the chel/asiong007555

agent that is stored for a period of about 24 weeks at

a tenperature of about 4Q0C, is at |east about 2%

WhE{&irEsehtiRvelidnl 6] drdviles G%h&ﬁfab&fﬂlcél %orﬁ@i’sftn@ﬁ B&abriaing 2flidast

one aggqrh%ggﬁgrg lgr%ﬁng EE %ﬁ]?\o&mﬁ Sg%ulteﬂi\:/ee ggttls %Id%asg%{/? rglcgﬁg a ﬂeavy chain
amin@ acigpsacpemg showrainiSEQ 1IBNG ZSamiljwﬂmecqmlﬁlng &n amlnp agid seqyenge
that i$ QQ%E%} ld{er(?ucai H8 ﬁéﬁf cmrﬂmé Hiif SeRiEh@® shERVRATER IDINDY,

TR bt BV, P oS AR TR RRb .

wheréih &ieltompbdiion 2citainse coreatatiohahantihody BEQahg@sKom about 10 mg/ml to
abouy\%elf] nt he anti body binds to human CTLA- 4, and a
| ‘'ng agent, wherein when the conposition i
st BheRregent m#ns@”r Jlgnprevideg sahprmageiticalcempesition P@H?I@Paﬁb\e%s*
one &ﬁlb@@@dhp@@@h sl ddRGeeamee that inativashfs%a ggntisgHbd @ heavy chain

aming 583 g%}auf% LR %@E‘a’ IBGNCS aﬁr’i&ﬁﬂt?e‘??&ﬂﬁlshb AR 2R R sequence

TOITHtO ram pe ot herw se

that ifs eidleast 858k ldseomgbts @ﬂlgfaiﬁh%emmﬁgc@ §eauehen erh i SRERIR NP fat
wherbi 1 é?ﬁiS‘&Hyfbﬁlﬁs %) H@iﬁ{ah ogLak; Wha&ﬂad&ﬂt&:hw a@tepiable excipient,

wherﬁﬂgg) ecfong?lYo&coPt%lgg %tg?%:%o%tlf)% ﬂf al%élbcl or L c?ﬂp O?Fog?a@out 10 d‘ng/ml to
aboubf0Cabo/onl. .24 weeks at a tenperature of about 4OOC t he
COHR® ﬁﬂegérﬁ’Pvérﬁﬂ@élf@pr@%&&té\ﬂbhﬁédegtlcﬁi @Hposiivh coMbsinges Rast
resent. 1nvention al so |
one %I’Blﬁ%(? cgmasué& an auung acbq,]sgqg?ﬂcg Eﬂ%@ g%ﬁs_g 9&9 ncpe%ﬁéaﬁ {o%rhea\(/}/ chain
aminacicid ss@puenshewh eB8EQ 1D NO: 3, ea%ttmw%liné@mﬂ@ﬂmﬁ%cw sequence
that E%‘f"l\%{st Q5a eld;bngé(;gl B‘r%ll Iigﬁt' Haif %ﬁm%'b‘;e];g sggi]@g& éﬁbggr%?i@ld\m) &,
hergf YO GURTARRTLG: 3 1 G RIeA R A R i Pent
whe@Rhe cubepositiavavniaims SEQhdeRirdion oflantipwryriedt is abhet 2md/mbdy
bi q‘ﬂ§ PL Qorfl mﬁloglgg‘ﬁl%wdwcc@n&gﬁ&@édn{bﬂaﬁ@ @éne dﬂ@lﬁfr@' daent;

e conposi t is stored for a a@)%q ?(gg (1
and zuewerp@sanaw CPERRSEIIRT AN R BRAIENCE St §R% dlgpl toa
healy&hie @mindracid ggqueged showh nCSEQ oA, paaknnaraela séquencedthat is at

Ieasf P %ajlt %I%‘ a \%’9 ctith dﬁ'ﬂ &f‘ée%u&%%ﬂé\krpﬂ ISEE IBRRK 4818Rein the

conposi tion | acking the
antlwﬁmb'atiﬂqg‘u@g@ﬁﬂ"-ﬂﬁat is stored for a period of about

24 'l‘h%%i@seuﬁﬁnv@nﬂoﬁ ARE hiideLa 6dmmiaition coh{DiSing:ias orz chielatingt agent;

and sglﬁ?sg 8n ntlgha(e,yus QPY‘@S&E(M% g%hé%ﬂhéd?seaigggt%"/f i@&nti€al to a -
heawQ@dan aprfine acistsafuepes Hhown SEQUR NGB 6 aﬁmomceﬁﬁﬁl@nce that is at

least 6% RdRRafb a%ﬂt Bﬁhuﬁé?rhiﬂo B&S bdduencedhdwh B SEEHIDMNGDL 4byheaan the

ons335 B e B4t P B BB ooz o
CTLBrtaibgdyi hawisethe dbduy\eed Ilgtb'r}fcpram in® Reithsemuences efvt@ﬂ@é@ab

p h aﬁ% prbeft invehER afs@'mﬁ/fdﬁgah@tﬂoh %r%FHptaﬁD@CH IRGidipRarthaceutical
cono PR R s i 8 BB el S
chaibainid e&iomgquancéseqismummbams<phh1@dywnttm’rfyastsqnﬁ ghedating Agend

ac' ﬂe%?%éﬁﬂﬁ\%nﬁcmaaﬁso'ﬁ c}ﬁbﬁa s b &RHod 981 %hd #ihdnt 81 a dedpldsia condition

heav aln am no acl
ina subject comprising administering to the subject a liquid pharmaceutical composition

comprising: a therapeutically effective amount of at least one anti-CTLA-4 antibody having the
heavy and light chain amino acid sequences of ticilimumab; and a pharmaceutically acceptable
chelating agent.
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sequence shown in SEQ ID NO 2, and further conprising
an am no acid sequence that is at |east 90% i denti cal
W e00a/0dd4ght chai n am no aci d sequence shown i NPCGEQS10D6/007555
NO 4, wherein the antibody binds to human CTLA-4
arid a chelating agent, wherein when the conposition

' ST t%tpﬂ!s@ﬁit nﬁ\féﬁt Zﬂgs%rp'r%egﬁ kRRP Plepathg\ankia cé}ﬁp&mon of a stabilized

hperature o

d
ant'bqaigg%gﬁr@ %Wﬁbﬁ?aiaﬁ‘ﬁ?%%@%aﬂ%&g%??‘?ﬁb é@ﬁﬁo&@y favyg the
heavypdid ligint chgig begBiaeid cbquenedsaf tidim yredkn soldian.faod agecond container
comp% lgﬁ% ma‘?‘rﬁ?ée%ﬁ& l¥ g&k%&@%ﬂ% Qgﬁbnk acking the chel at ' ng

er] od of about 24 weeks. at
a T@ﬁj@?@gt inyastieff a|%§9\tlde§@dlgjld paarmaceytical composijen mpnsnng at
least M@érﬁbcﬁuy\/é&ﬁuﬁrlélﬂ“g%n@hfmld dequerics that i aeldadt 95% ddeptiral toch hehvy

chaln agtlréﬂ acnd ﬁ,e\é@%[cg sﬁagwnal'n EEHWS ¥\16t 4 raﬁd %ﬂh@b&%rlégggg’t arﬂln@amd

Idatron o nine r es at
sequenee st a@i lﬁaiiéé%t@e@hca.lz@@ light ghall @Eine 35if sgAveRRBENWNIMSEQ ID
NO: 4 %h@.%&he é@ub@dy tﬂfd@@d IRiimdnGMA%Y; 206 a peardadeatidaily@demitier

I T MR RTINS

mg/mtl.o the anti bodies in a conposition that is free of a
chel ating agent. The present invention also provides a
conmposi tion cappid cs[irefcgmaﬁomsm@@mmme@ody
consi sting essentia an am no acid equ ﬂr @ ?afyons
|sF'§t‘VeI1é%1§Pa’ |"3Péﬁ*ﬂ‘?"\(§d\‘e pegceqt ?F@é‘?%?t'?fﬂg?’?f PR O

afterS@Eageﬁf:«ﬂPG e \up td Nw&EKQbY BlzéNeXclugion anmdmbiegriaper (SEGNsI sti ng .

?}?%'2‘3}% g%al ?p%Qheﬁghtﬂ% REbHchE NS @9&o&m§mﬂuﬁtlétfoﬁrﬁﬁ§¢ in

: I ca ain am no-aci d Se f

vanogwmowlasee gftey ﬂ@agezta %f%%mﬂw%-?eé%w "BARS gﬁggé Eo

(rsoigpw@ng) CTLA-4 and a chel ating agent. The present :
E@Prtel A3 an% g{;rgﬁ‘[ B HERs tﬂ? Pgrgprﬂ ?b%’b&dﬁor‘? ARkdus ltéégfoﬁﬁ ulatlons

one consi s n am no_aci d

on stg@qa ondse am@ratfﬁcbcoatﬂthr@@éf*0°§cf>%upa%?ﬂ VeekP by 8ES heavy
C h @Igﬂreaﬁb BOndgrbsh HAGHERES e PEOYN tdtd (HyAIVE) itiritiés formedion in

vanogf qsgrg QU?% ggs/% (?ntosg%?g of dgrnacggﬂe%%d %?Illoq(h RS R for Eg]t%tzgl'mﬁeeks by

to a arn am no
rSD&i@qiEance shown in SEQ I D NO 4, wherein the antibody

Rbeire Pis BYRR aEFIT llhﬁrﬁmow@fhe p@rg@rh%bg\'bgdl@n moandus tdsh rmulations
resen i nv i.des .a preparing
ons ra§?é€6 & apge getﬁtﬁé)iﬂﬁ@# Y;f (| UPIR osrli %Xﬁ'ggbrrpn si ng
m SEiguce G adicé graph thairﬁmpwsjhg Aemeramtalﬁm@rqgglcmpwltlas formation in
varidl ?Jsmﬁﬁuﬂétfoﬁ@bﬂ HorRGE GRIARIcBIeGRAl Bhdittels 80RAE for Op B4 weeks by
rSDa reduces instability of the anti body,

Bin when the conposition is stored for a period of
abigure27is\aebak graph that shewpibe abigers agfregetionin va0QuS;test fpgmulations

as aq%{@ﬁtz%&ﬁtl%{\ﬁ?% o %&&E@%‘:&erﬁ@ﬁ QHRitREE AMORERKUHo22 weeks

st ab armaceuti cal conposition
by SE&%pri si ng nonocl onal anti-CTLA-4 anti bodies and the
chefigiird 88 aa@€ Gilaph Markhans thg peegaittiataldhydooipit)dg paritep akation in

varl?%efeast Ig)?lﬁul?%ng Lhe qu%:tﬁ)ﬁ of gﬁ'ﬂ& leGélon %%F%Q%h&ér Q&e‘eﬁ"‘éigd &ﬂdltlons at

hat 1's store perlo
40°Gafoo up to24 Wﬁ@lé?r('éyr SBAGE;

Figure 9 is a line graph that shows the percent aggregation in various test formulations
from on storage under accelerated conditions at 40°C for up to 13 weeks by SEC;
Figure 10 is a line graph that shows the percent total (hydrolytic) impurities formation in

_various test formulations from on storage under accelerated conditions at 40°C for up to 13

weeks by rSDSPAGE; and
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tenperature of about 400C, is at |east about 2% The
present invention also provides a nethod for

W@ @bidd42i ng nonocl onal anti-CTLA-4 anti bodi esPCTIUS2006/007555
l'i qui d pharnmaceutical conposition conprising fornmng a
l'iquid conpositionconprising the antibodies and a
phagmaeLu‘oin@aémgyFI@ameptAaleesm|t|mnmgo@§md aminkecidi n

sequinfegfo? Eﬁ|~&ﬂ’m0at§{ gddgrﬁ bS, r%\npﬁ{ef?eijreé Q)ras%c@rﬁﬁhé’éj BuréPRUdhows

about t he d
e dangibenonion garEDuR B BhA bR AT IR UG DoFBuRd 12
show§ ft@bhlﬂeﬂ\gtmathﬂo BE@ ESTRGRYELTbaRd 1 CRMpesiy haim (SEQMPrNGi2hgnd the -

aming aggfeq%gﬁc& f%r%e 11q|l' ﬁ‘e{bg%ﬁ‘%ﬁ pac?‘%lg‘?eg‘?dﬁcgstlrhfcafela%le%bﬁ‘ Brackets ‘T -

area 10
I’ (SESD HENQ féeThQJ@nW e«a@ se,c@ﬁfmsaf eacHi 1 dch@iawgcflaw&%@wa%%rﬁ‘gd

The @@ﬁ@&quteh@s arSassbifedchRr: GETPSSYGVH SE@IDNO: BiCDREKS at

E N L

Figurerie @ tshawst the fuckeotidsgsiqaerica far dredited. blight ¢hai (8EBjIRNP: 3). Figure
11D &ﬁmftﬁéénﬂﬂo AGAdAueic ot 18 fuiergthel 1 PlighEdhatm (BEQUD HiO: 4) and the

o g Bt RG2S TR0 Uiy .4 oo amv i

sequaidel of E3dh/GDR &findidated as fdllows: | GRARIRASRSINSYLD (SEQ ID NO: 10); CDR2:
AASBIES E%ni:‘t‘cﬁ‘ﬂ)t N SA4 ? %n@@Pﬂ@Ich?Wsﬁﬁ' GEQMINagERt . The

pres I nvention also provides a nethod for the
t.reat ment of a neoplasia condition in a subject,
conpri si ng adETAILEDEEHSCRIRTION IOF BHELDINYENTEON | qui d

Phaf MResULd gﬂ te&ﬂgpgsséf'iﬂe%es%ﬂﬂmehﬁdn@e géherally performed according

t herapeutica ective anmount of nonhocl onal
to coaperiomT A9 e HeWY ntthedrt RIALATASCHRgRin yarous General and more

spedﬁf&aéf%ﬁ@éﬁhaﬁ: alel techareaiiicadsee tredughat irregresgatrepecifidationainiess
othe e 15 ogq.l §an%jr£%lpét§; %ﬁé%ufapdonlﬁ thHbgféFory Manual 2d-ed.,

enousﬁI esent ‘i nventl on al so
Coldﬁmm Harber quh@tqry 'éfﬁﬁsrrﬁﬁ'ﬁ SpringHaBYpN s (188%%6 i°‘t“1””8ﬁ' gt ﬁ’ ‘a
Cun%Hth’r&‘ééols iR WHHGUI&# M@o@y{i(}‘re@hé Pﬁﬁllshﬂlgg Aszotiltes SIBB?)B@td Harlow and

c aI
erg iR P et TSGR B s Gt S
HarlzomtN.Y.CTI9R). 4E|mymat|m§9ctlpnsqu|pﬁmga}gpn teghgiages are performed according to
mangﬁélruFQ?Q @bgcif@ﬁlohé/ a§6&ﬁ@6ﬂ@é&oﬁbl&h&i in i AOe@AE desstigsddierein. The

e L A e e S
analytdaharemistry, syhibeticroeganicshemistty, andaegicieal ﬁ@tﬂ l@*@ﬁﬂ@qewdﬁa' ghgmigtry
desfﬂﬁQJj ﬁ%&m aRPARC! \@Ilmgo@génd%ﬁn%ﬁly R8ediftHel@. StdAb&atecAniques are

useq f?éP%?ﬁé‘fﬂ ?%Hn%g%uéﬁﬁa ?r{?gp oS! ?nggqcu?% H@B?rsﬁaar %rmula’uon and

delivny, andiFéatméntahdubjpody ticilinumab; and a
pharmaceutically acceptabl e chelating agent, wherein
De f,ytmnseopl asia condition is a cancer that is selected
omthe group consisting of brain, squanous cel’l

bl ald@eser togidsthe readeria wrdeesianding thereliowing detailedl desgripgion’, the
follARRIAGRGRS ardiréddeat €, col orectal, lung, renal, -kidney,

ova.&sl ﬁasrc]ahl hgl)é n, ﬁ\(e) lte?’r%' cformu art]lgn”topyc%l‘?xbgsit%ﬂ’n&etﬁey relate to an anti-CTLA-4
antibody are meant to describe the antibody in combination with a pharmaceutically acceptable
excipient comprising a chelating agent. For example, the formulations of the invention have an
improved shelf life and/or stability as compared to art recognized formulations. .
As used herein, the term “antibody” refers to an intact antibody or an antigen-binding
portion that competes with the intact antibody for specific binding. See generally, Fundamental
Immunology, Ch. 7 (Paul, W., ed., 2nd ed. Raven Press, N.Y. (1989). Antigen-binding portions
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The present invention also provides a kit for
preparing a |iquid conposition of a stabilized
wa@eiosloodyl conpri sing: a first contai ner conpriBCHYS2006/007555
nmonocl onal anti-CTLA-4 antibody ticilinmumab in
solution, and a se@ond gonta nEr comp

may b RIPIHEEG B {PERIPiYarE DR SR RBPUSS R BY St a .ol SHipmice flgavage of
intacineiscelits. inmsoemetdntnodialests, antigan-iwtinganertions include fogb, Fab’', F(ab’), Fd,

Fv, dAB: nat% @%H%rﬁerﬁ&ﬁ?&é@%g@e&&p(ﬁ@ﬁ? ?régﬁﬂi‘é}lté: anQ@Jcﬁén antibodies

one ant i ﬁ,'r g % E gf
(soF 58I ayibaiee. RGRIeS TS PRVESI e gL 8 poph of an
antlbbdﬁhétlldﬁmbnt taleohier spheticentigey kirgiewtio the pelypaptides iftom N- terminus
to C- erml ut b@ﬂ ’[h%I mauR' ?Maqgﬁeaﬁ'lx oh véﬁlfﬂg%rﬁﬁf?@é&ﬁp‘ﬁ@é the regions

Oona
FR1 G 1o 5%, PP B %W@@&t TBRPISENEERtoh PRIGP SCighio eaEh FRynan
is in A@8IbrceWRIR defihiensrep Katat, Szqoeisbs aftArain®bf Itnhenological Interest

b
o LA e S iy £ b
196:9MeA171(1988), auemthia aiajeNatiedi2- 8083 (K983 nillinolar to

gg?HhseﬁmeFﬂlrt llHe‘T@t'nﬂ"poly@é’Mdé"’@ﬁécﬂlp@sée@@ativa|oaértlﬁcml potaifs, protem
i bodi es

e SR S5t S Bk PRE el SRR moramer

~ polyperizvi des a |iquid pharnmaceutical conposition

c ggrg n%«?ei%tgellng%ﬂ@@lfﬁaﬂbnt%hs ﬂérﬁb&dy&r%ﬂnbﬂ@ia@&or&mi dithe Vy and
o Al hbath o
and abaitraddnddd Vardiet &/, Meluga 34l G444 b4AM 989)3BNSISE Pf EFMI @maéfh d

they, lﬁrorcagréﬁﬁn b"i’rfd'in%rbor(t‘if)n B Wﬁé@ﬁée@ gvuﬁ%r’térnf ‘angedy’

from a I'mol ar t 0 9
eforsiiae pEPBIdR B EaHB] AP R Be T IBn T oSt et B where
the re@eining bamgasidfsequanadis iden:alid G@lcotresp@bding pasBions nfther ei n

natukﬂ‘f gcr&hlng ?:gc{;]u%ﬁcec qngﬁrhéﬁrgmmltsoﬂ%mé?‘ﬁ dre gtl_r%a%;i 6,80r10 amlné

id
acids lsg@reioder emb%ﬁ'fﬂ?rﬁ%éhﬁ EEET ﬁm&lﬁagfﬁea ! R8N Bt a5t 80, of at
least 70/ €01td0OT00RN 5000r [200 NN M@ Bcids bngjui d phar maceut i cal

co OS%(S h %N Ctggt%'l"rjn %5\%&&?&? gﬁtkbgwlrefég% arg_rkebtﬂ/ obtamed from a

ant’i°b6 har maceut| ca acce %
populgfisntof sumensiy h@rn@enmua anihgdiesries @@.lnﬁiﬁ' gl %"H*éod'es Smprihg the

pop@éﬂdn ké%jlti@rﬁlcél RRGH fof peBsiBlR eifurdly 0EAGIngutations that niay balpmstant in

I
i o G B g e 80y 8
directbdagairsa single antigeaie site iygrivgi@ee; i conEstip |carrveﬁt§1nﬁ'dp%¥°'°"a')
an’u@Jbﬁ/ p%gl‘aﬁc?nst \th@fh@bl@éllly MHua 8iférefidnRlict F dhatiad agHinsOdifd et

detqrm E]\anta kjergﬁgﬁeﬁ)a 83{}\ m@gpl%rg%t%tlg)§¥ elgtgllﬁ&geg%ﬁgﬂst%rs?n 'Ie%%?enﬂlnant on
the anigerc | Theahodifiet Tm@PLideal’ inditaldsdil ehgragigriofdhe antlgody as being obtained
from EQ @fﬁ&'ggﬁgﬁeégtx?l%f&gﬂ&tgh loarftibsdiet! hritds AGedIbe cdhbﬁieﬂlaﬁ
om0 R B PO R AR s
antibftiesito bauseaiom aaxotdand with tiof present iovenkien aygbeamads byrthaigpdgdoma
me&&@ﬂ&\ﬁﬁ%ﬂbe&) b)ﬁl%%lép &ilal, rWHtL% 25@49@{@9’?‘5) %pmﬁil bé nE® Wrecomblnant

oo ot 1 P oA T8 g o) o

isolated from phage antibody libraries using the techniques described in Clackson, et al., Nature -
352:624-628 (1991) and Marks, et al., J. Mol. Biol. 222:581-597 (1991), for example.

As used herein, the terms “isolated antibody” or “purified antibody” refers {0 an antibody
that by virtue of its origin or source of derivation has one to four of the following: (1) is not
associated with naturally associated components that accompany it in its native state, (2)is free -
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The present invention also provides a liquid
pharmaceuti cal conposition conprising nonocl onal
WA A- 4 ant i bodi es and a pharmaceuti cal | yPCT/US2006/007555
accept abl e chel ati ng agent, wherein the nol ar
concentration of the antibodies ra ﬁfro bout
of othed pBBOE frein the eehaispeciss ABdBexPIesses by 4 941 (i8I (e pegies: or

‘does rr&)!)&[xr if ﬂﬂtﬁ%nt'maé @ ﬁnﬂbﬁd;ﬁ et |§h@iﬂiﬂllmg{nﬂrgsmd orgwjessized A

cellula\,\ﬂ@}et@} ﬂff?qgrg from) t%? nw 1 {ng&ho En %ti&%lggnéﬂdtéé |§Rblﬁfed apdplrified

an
from iR gettally assgeiated carmpoabBsit Apantibedy mayRIRC b ’e“ﬁ%* %ﬂﬂ?"y free

of naturgl}gpeagéélc%ﬁboaéoﬁﬁo&h%\’dﬂ%t@n bﬂlthrltkaﬂb}a USIBG pnotenrqalnflcatlon
techmgyﬁs,vtﬁﬂéfp!ggwnlgﬁ% Eﬁf ﬁlﬁ%@fﬂio?aé praLlIrlfle%'Hn'tlbogég%cﬂlde an anti-CTLA-

acce
4 anti@9 fHat hadeee bffinityeriies using €Thé€nan %ﬂt'rQﬁ#Acﬁa ntipedy that hbd BE%n

&k BOdin6i5iab AR I oth&ErQEN QK bitrE) aRB8 Burit ritP@LAF4 ardib d

sy ?Ln%g 21 ?bs”m) ar %ndr t he nDI'arlr aconcléntratll on of th?y@lgtlve

from giwssegniqHoYe§ent ranges from about 0.003 milli ol ar to
ah@(\dﬁnpfé@ ofbdlatbdiplritied araihabiesHsateierantani-Cibh-4aniikegy thaigyas been

affinity p%lﬁ% Esu?gbcﬁgk s£hel 2@15) o @Qﬁtﬁ%d)’f RABGRS bb&DIPhBSIEEd by a

hybriconta ds othieees! fige @ngfoaqqd@ug@g ﬁ{\tl EL.%ggxnt{%ogy @env%?ﬁctm a transgemc
mous@r ER&Nn dré?é’@d’aitdn%dﬁieﬁﬁ the anti-CBish-4 ahilbgdieg have a purity of at least

abouﬁqj‘i{é g eﬁtsllg n’g?ﬁ'ﬂp A3 8%3/@8: of §6rﬁ‘;§>n@ﬁts bastharone

ant
pharraadeliinatyadoepieie Q)@Ip'ﬁ[}!ﬁh ,@n@pu,g(th&r erah%ilr%e\ﬁgsﬁ %1,;?1 &:t}EA 4 an lbod|es
have-gl'b%nﬂ?rfr%§|ed35ut|99%ﬁﬁ}’wlt@éboa’[ gosopwiwi des a phar mace ut ic aI

gr?tﬁ){ipglg aﬁi‘gqﬁ?r %{ nLge a%uds%ﬁéllgﬂgﬁﬁ@ﬁgb@@%y substantlauy

'd
purlfledfemtan etlbagt ebaut ﬁ@w"/@qi g,sgrﬁa;gﬁabltg@, qg\ggae%ﬁcg%ﬁ:g aﬁlﬂ)(g% 5I{ue
antlbb&\/ é&%ej @oMeng or rﬂﬁlfﬂnérld:f alzapstarmiappusd angjbady cantynoallycpgprise

aboyt g&}f ?ﬁr(])%%?ﬂé %g:)f o @é"q@nz an graot{ mﬁs%%&%bret Rudlly ab&h‘ 55%, and
prefeniiay @il be bYee 98 touteo dtitisidm lerity o Hemegenetyrinay ks mglﬁ%}edo\by a number

of ng}% wég Iﬁrt?cwd ift e aYt éUEﬁ ﬁ@bé’r@c@la@ﬁ&‘d gl éll&t:opbr&reslslaofrantah@ody
samplg r:g‘ltowp@ gggs%(ﬁgmaé 5'pg! ?‘rﬁ fﬁgg tbané hpg)orrll s?erlm p&%’th LRain well

sent | I on
knovﬂf lﬁWedﬁflS Foheertamqatpobesahigitn m;elythn YOW Qeoa?ﬁ\ev Bygisiag RPES or

othe{ Wg?ns &Q%Famg?%d%lgos/%gdﬁt%m% an am no aci d sequence

0
A T
varidaHd cohdight edbicnE dartved brd hemgrugeTméing watunpgjoba»tm seoyencegy s bhe

i dent
humap aggégufabofk% ‘avénltl%%afﬂah& %ﬂ%lcﬁ%ﬁu%é@%ﬂ?&ﬁ?&ecﬁgmgm
ger@iie Ana unagielully SSAYANRRRCEr MUAPRS | ‘&‘if’éﬁ%’abdl%“ il

%’ét‘ﬁéﬁé fé\ \ﬁtﬁﬁar tﬁ@%?ﬁlﬁlbtﬂumﬁommrwva) fvs esampdmio dret GRS a_nql ipyparticular
1 DO r.an
CDRgy/ rilﬁwev%h@u 3?@8 R Santi 5 b & éé{d Y rm infeRdaiae iclud®

antipbuirsrimoibioh cealse@mpégq\égve@ﬁromdh%%rg\. rgfgr%'gpotﬁgggqmrgwgn species,
sucﬁgga g?@g%’%ﬁm&‘ﬁ bl’éﬂecﬁéht@mnm ffedokesgounces. t hat i s at
Seqﬁ%\‘ﬁ?g hogblﬁed ; It%agﬁtégm%nwgﬁﬂ%a Jﬁ%g&}ya@uﬂ&ld@@iﬁnclude all human

urther conpri si ng‘l
antib8digsthatarapephred gueessed, created or isolated by recombinant means suchas

_antibodies expressed using a recombinant expression vector transfected into a host cell,

antibodies isolated from a recombinant, combinatorial human antibody library, antibodies isolated
from an anima! (e.g., a mouse) that is transgenic for human immunoglobulin genes (see €.g.,
Taylor, L. D., et al. (1992) Nucl. Acids Res. 20:6287-6295) or antibodies prepared, expressed,
created or isolated by any other means that involves splicing of human immunoglobulin gene
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that is at least 95%identical to a light chain amno

aci d sequence shown in SEQ 1D NGO 4, wherein the
wa@eiosloodyl bi nds to human CTLA-4; and a phar maceCt/uszbé/§o7555

accept abl e exci pi ent, wherein the conposition contains

a concentration of antibody that ranges from about 10

sequegg%ﬁ% aégr [2[9,8 F.]eaﬂ,uér%s n?(xgi‘ rpcom bRt tﬁﬁﬂ%ﬁ SRfbokifdY fillel vaRabR &1

maceu conposition conprisin at
constére sagions derivad frpih Gy ar serpinesMAYNedobyli $RIusRes BEH
emboﬁln@hts' towdler! KR8 Fec@rﬁ%farﬁ atvharcaltivbdiesard subjected hkainrwtram n 0
mutaqgaaﬁiﬁ &)é %@n aﬁa %n&wg?&@hﬁg#@ seﬁ en@@sdls Légdt g)g/so sora%tlg
mutageniesi¢)iaod thus theanincggeid aen@anne%nﬁtheowbenddv lsr@q'e@m@éhegﬁ?ﬂmmam
antlbd(?ﬂlg ﬁl-:e(% ol thét whiREdcRidy ficRearintlbiee dyhthidﬁ@%rrﬁlme NHEROVL

LA-4; ‘and a % tically ac %l? &anerh;
sequefses 813y “Ptff@t%'grﬁﬁ'?l“f'i Uﬁh & BiEg; aﬂ@b gy BhCent éf Sh of

anis ised yiereiathe kesmimpynticlédidelgpt fuclelPiaeidh pe@bﬁprchmg@@ﬁly fakein,

mear@la 31% a/fhreﬁc\/ fofl rﬁ:cl@&nmgai dt l\eQQ( 10PaRs 1§ Ieﬁ@h ékherQiBBnuclectides or

deomyHOIBOHCR AT GHISE FTEY R e D0 PO B b BDATRHER el e
double@trandae fitiyis. c)_n ajdynac_neouoe ac b thusletpreidteeag énparen¢ampBEsss tH
comple&nen? unl oﬁg}v\g% sl%g{;ﬁeds e B¢ Geleh@to 'a%ué\&nc laéié‘ﬁ&wr%(é/éamcular

b sl e st 1 e Sty ST e

sequéﬁ@eA-4 The present i nvention al so provides a

gg?ss L?ﬁ‘!g%g'hﬁ‘o [ ‘?s'olg%d Ip@lgmﬁlégtlo%hg Rblafid n@&@iaﬁcld”Mngh

an am no acl
polyrtuhlaotldpgf gﬂnom@ag@N@ @%Yﬂﬁ@m ?f@éﬂ or §gMg CoBRIRAioR H‘ﬁf"ﬁg &’fe’rF'h Ey
virtu@&iitd oﬁ@rﬂbﬁ@&ﬁ@e ShauiiatioR, tFESEbIABY PElynugieotitie hasbmotodweelof the

fOIlOV&IP'%Lé rllsgr?ﬂt ﬁ%sogl ea wﬁ% LgraaSt ﬂ gﬁﬂﬁg‘é@degﬁ@hlch G'E't“lsolated
polynaialepiigiehis fdved amattb@d%) l%@m@@lwl@keﬂ}ﬁamow}@me igMbichit i not

linkell hﬁaﬂﬁ%'op aEOé‘sQﬁpédcﬁﬁﬁ n&uﬁ%@@ﬁh efb?lﬂardeg@uémbj - CTLA-4
i

"9(5'? ti{elqsrln] ."ﬁﬁﬂ@b&@ﬁ@g AUcK Sogcri] Cshlﬁﬁlg%e%@egﬁlngﬁugleotldes
and ﬁﬂcnua:leim%a Tnneﬁdr[mdmbdjﬁecpmglpmdeﬁ gasalse;q l@ﬁﬁ;n@] includes nucleotides with

mode@B%Bﬁﬂkéc&%ba@(mb@ %h(ﬁ ihe r’ikc—.C oma rtérﬁn' BI@oﬁﬂd@oﬁ@ Iﬁhkadee’a@ferred to
o6 o R D Lo SRR e dded
neroiyiglises ioRE el dBirien sl S PhEp R AR R iR
phosphbroseidnobie astiosiaoepdiskiehaets, posabe! nanilotiieatepphesikaigniladate,
phoégﬂgrgg\ﬂdgt@ Hae Iﬂ@ogééj@ﬁ @aF‘Hﬂch@gt éc/ ORudl. NRids HRat1aR0g1 @bs6);

HP asia cond A 9

Stecoplhf ATeFhaTy 506 OREOTULFLECIEN P M AP e QSRR 089
Zon ©PAD AsH-Cher DY Dekigh 6§39 @99 hedoneetat, IQtls@ﬂuyleetfdbegmd Ay@logues A
Pracﬁ/g%l}i\ Brogéh ?}5 sk%éL F. BBt E; 6;@0&1' lﬁhlmw pRAY, Cﬂé?c‘:ﬂj BAglarde

aln amno aci d sequenc
(199))cy. S+ mmw}m il & OpHalmAR AN Ty BAT- ﬁﬁ@@é@?%mwg 90:543 (1990),

- the aﬁ&%saﬁeg ngragﬁm hdleBy iREcRSRAtEd byretendrcenAmbligonypicotidedes inglude a

aring a liquid conposition of a stabilized
Iabeé{qu% ‘%’%Feldm ng: a first container conprising at
| ea@perahie llraimi”l segmanaestinglyrte; IOBLRXPIPEYIPhEPErpleequences that are

contiguous with the gene of interest and expression control sequences that act in trans or at a
distance to control the gene of interest. The term “expression control sequence” as used herein
means polynucleotide sequences that are necessary to effect the expression and processing of -

- coding sequences to which they are ligated. Expression control sequences include appropriate

transcription initiation, termination, promoter and enhancer sequences; efficient RNA processing
signals such as splicing and polyadenylation signals; sequences that stabilize bytopiasmic
mRNA; sequences that enhance translation efficiency (i.e., Kozak consensus sequence);
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heavy and |ight chain am no acid sequences of
ticilinumab in solution, and a second container
w@ovpod@Edng a pharmaceuti cal ly accept abl e chel BE€T/0§2006/007555
agent. The present invention also provides a liquid
phar maceuti cal conposition conprising: at |east one
sequeRbdsi tha dyhapodTproiei stpilian aadiviran dasired, sregensag that ¢nhendesraigin

secreJéogq jé% C%Sz/loe oijﬂ:E cgmglz%%ij%c@@ Gidrs Qgﬁénemé‘ﬂb&ﬁh@ﬁés@orgamsm in

sShown I n

prokaantea,mucmcoatwl@e@@qmeerﬁwamcl% Pé?m?t%’a%%%%} I"gnﬁ?'u cSﬁ“’g .

transdriBtich térhﬂﬁhorﬁié@héhcaﬂh Bokaficd, goaglaty; sechThoival sequeBEincDde

promcgera ﬁgc} Wg@? ionLtef ninna’uoﬂ gé%[%g%ﬁ g qe?mt“&bn'ﬂ'Hlr@%1 géSAISL]ntelﬂﬁg to

acce e exci pi ent erein
|nc|udeomt1aa\$nlm|umnalt®mpa'ilqm§ whase RISEPCE it qsé?f‘t'élff°raﬁ’ft"'eﬁ%?fya’1dh at

proceb§n§%nd %%ﬁsomé a&@tldﬁﬁ(dﬂﬂpoﬂﬂlﬁﬁ\o@Eﬁ%r@as@dvﬁagﬁb{E for
exaMBaL) S Ef% ‘1]7 s, are\ egra h that shows the. i}
Bler Ieaeler seqyerioan 3nq Tyvion pRETS Pest fornul ations after
St Ay @ge habindtde ©rh c\rectspp mezny a aekie adiy melpgule eapaPlp &f pRsporting

anoth%ErE)l%B‘E?ct%@rt@WH%h k BEQoen Mhi@d! f sdmicSenbolitients/iAgectdn &ta plasmid,

e e B B e ) 08 T4 By .

somedmpbaEGnisothe Ugrtdr (s virabaicor, whersirtasdilionab DR Aegments may be
Ilgategi lr%) tﬁpﬁgancﬂeg Y Sone érbinhdnfEthe vBdbrs tahzaia &J’r@wi‘autohemous

tron In various

rpliosioingEotAdURbARSa ey SRRt EoRe et ¥ w e o gbapteral
ongur?& rapfiedion Byt &piscmafhaumeliad vestora). [Ih piberganzioHimehiat the Me_qugs (e.g.,
non-gp&op‘%ﬂ%&ﬁ% ah Q/E&st‘(c!% UE Ridgrated into b 1gdnbmB of & %S‘?@élﬂ upbn | n

fornu
introdusten iptp @'wglogttceu,@gq;thaeébg gkssa rg&c;ttgd W@&k\glﬂﬁs 3 F\%%%%% = oreover
certainl \@6ioR a?e tdpalle bi drectihaiexphasios fi@ased thehjok theg ate operatively
. ggregation in '
i e et Rl i R 1ee P 3 Pr B oo
expreesidrsvellprsS9EC, Figure 6 is a |line graph that shows the

Peng &idd HeRdim tne(tbdr @cymblﬁént hagp séli’ {dr simpfyonashtdlimeans a cell into
WhICE aﬁ%ﬁom%kgtﬂrgtsetéqre%?ée @a@soegﬁ]lngélo%'é@tg Gt éﬁgglﬁ be @ﬁ&%t@&d@ﬁﬁd
“recdrilgnanthot ded” andtieast gﬁ"’élmhart el i erioHe Sﬁ@?@éﬁ'{ butsisothe
prog@%%%%te% @eF&g\gé‘J dt;éPtHﬁ n‘i&iﬁk%tfoﬁé My 8dcupin Suaseding generatians due
to eiter mufgiiensoy pn\uﬁnr{\%p Q?prf o ﬁ%% g'lr $ b%g ﬁ!)teq é&:ﬁ) '?)g IJe %ﬁo the
paregif @fibut &rastilsihadudsd witein fersseps ofttlmtgqm ‘hest @g|b B t.1$q51)here|n

' m?\lérds&d ﬁﬁ?lﬁ,%é@%s‘:’% daPabiéfi spestichBadindirdr fsker$dolwhes am antbody.
bindg g{]\%it 4%&@1\!@%%?33003’(}8%lcor?srt]an% %ha{ is gq ‘M‘ %r%?ergb(ff £ lI ﬁﬁ/laahg qlost

t
preferably < 10 pM.

As used herein, the terms “selectively hybridize” mean to detectably and specnflcally
bind. Polynucleotides, oligonucleotides and fragments thereof in accordance with the invention
selectively hybridize to nucleic acid strands under hybridization and wash conditions that
minimize appreciable amounts of detectable binding to nonspecific nucleic acids. “High
stringency” or “highly stringent” conditions can be used to achieve selective hybridization
conditions as known in the art and discussed herein. One example of “high stringency’ or “highly
stringent” conditions is the incubation of a polynucleotide with another polynucleotide, wherein
one polynucleotide may be affixed to a solid surface such as a membrane, in a hybridization
buffer of 6X SSPE or SSC, 50% formamide, 5X Denhardt’s reagent, 0.5% SDS, 100 yJg/ml -
denatured, fragmented salmon sperm DNA at a hybridization temperature of 42°C for 12-16
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40sC for up to 24 weeks by r SDSPAGE; Figure 9 is a
line graph that shows the percent aggregation in
WO 20060u89t est formul ati ons from on storage unde€T/US2006/007555
accel erated conditions at 40sC for up to 13 weeks by
SEC, Figure 10 is a line graph that shows the perc
hours} fmtlcawed(blywce)\hlgethlne)at 55E g pavgash biftenefi 1¥rPSh Ové $%Sseee also
Sambréotet BOT DR, @g@gggom on storage under accel erat ed

t 4
ggﬁ]e: t@rh’? Bgrfint S%W.B?q gﬁl’rf}ﬁ' E|t@%?°8§\l\§°i B\ﬁ‘i%'{ fﬁ“f ds%éﬁéﬁg? H\eans the

percenticfresiuiesl whamalfirsirooniiguaes sauenga isrmompaed pn@@ﬂgnec@q:q_tmxlmum

corre@%bgﬁgx éléecﬁnd]tmtlg%%\’}é E&f.l@ de€nd RnGtA oi ée‘auéricmmhy comparison

th nu i.d

may Ipq:,?vef peirefoh o aylegnt th EIH%plﬁ:l ﬁﬂal&def‘? t a%&liﬁel d lﬁﬁ&?@ ges

moreU3GaNg af 1Bt &ivdut 24 mm@bﬂﬂeanw;mc}allaei least ebpsueeﬂ:@cfeohdeﬁheore typically

at Ieasfl' ab%uﬂaﬂ%@xgndgg a@.l'nfi1 T(e?ﬁ% )LQ Ehe: ab%):t' 36248 lortritie ABIERIGRC THere

ence

aro Aot SeDAAGSEH DRS4St A PR gl

sequéﬁﬂen&énﬁ@l %rsmea%lyﬁﬁclébﬂwsehﬂler%eé.cdmel‘@\ppmph'ad pSIRDRASTA, Gap

or B%‘%ﬁrsgbleﬁ fle g%%r%ﬁmg&%%ﬁﬁ‘ ﬁ%%ﬁgé e \;Ié\é/\r}( %Wuos@@vﬁfutﬁ Group

(GCE)DMAtEongYViscansin. EBRTA, WPRUAGIPHSS BRI OPEmS ST RE IS TAS

provﬁéé%hbﬁnénl&arﬁirﬁé%nlt dagudhide ldentty ofehesegioesnd ehef et dviadap between

e Uy oS A eni R G SR PR e | Fonl g0y Eaon

Metorig bl Gk} 32- {28239 (DORIOPeayon. diethodErygheoRdigizs {1996y

Pear @rfE'éal%leB/BIeﬂ'G‘?ﬁ -A3199a9)] Qﬂb@ﬁo’tﬁ@ﬁvl&éeﬁbché@,@bﬁUSparémﬁérs fora
am

o e 0 8B 5L B s T R

nucldi®)cid EREhced\ GBS eQBIBIREH HENINEASTAWith ity dgfagippasameters (a word size’

of 6 %E%BEXMQ??@ f&r[ﬁwé\gonﬂg?%atn%?@éﬂdi%dﬁmbgfﬁbI@hréﬁet@n‘dﬁs

thods and techni ques of the present
providgd M {F¢@MersioB 8dener al |y performed according Itoo

Conviefatdnoniala ‘pelyiuokstidetbi a ‘kndeinagidt seauenes enCaMBRsASS its
com?lgr{}gﬁt Wiz 6tﬁk=hr§(/@5 'sBééﬁleg efsoh refiéhcB RS £niRRCdcld Hévmg a particular
cited and discussed th I?n
seqtmn@%@wpldgﬁ éleqiqﬁte%ﬁtp SRCATReS;its cgmq%pwtgg strﬁ%c{ 8’3‘? é con@ ementary
seq @nge Sanbrook etal., Mdlecular Coning: A Laborator y
CoI e éermz‘g.lbg%aﬁabgmllgl\f%\: *s?gstmﬁlt%gﬁﬁelné@gﬁ\ﬁér@' MNl‘BFI @&trring to a

Ausu

nuclgigeeig gt frqgn@pbta@'pgf mﬁarmjlp% aheyertigally %@96(1 v@?‘neagﬂré;pnaté nucleotide
mseFEkbhé bridaienéhsAGH @abREaRICIEE 26id Y or'its asrablétaeritaysteand), thereds nucleotide

seqlteémﬁ% }dg%l 1k HA esl,éf %E’% % r%efmgg%}_lgai?gb&t S0 dhel n{@é i@(erably at
leasEaOphea%, @6%9%% i BBPHsOr 0% cmne. nuplegiidp eﬁse@e%ﬁm Ereg b py well

knogg E%%tﬁfﬁ@f S GHCH ||dé8t|t§' %ugﬁﬁﬁﬁmtAUBmSEorﬁwpasfdls&awed akove.

(0] CcCC O I, ) o «o,
h er"é% appli eﬁhé p?] u reéns1 %hsbé gtla?{dgntﬁf @eﬁ'cg\?ﬂ@ﬁtlnﬁ %Fi /o
iderttiba¥” hedve theet two,peptnc@cseqmes when eriigyalh ajigead. gich as by the Programs

GAIaBPéﬁé'I‘F(I:ﬁusnﬂ‘bnefﬂuﬁ bay we@b‘t@taﬁ%hﬂ)pﬁed)ﬁ/ﬂﬂﬁb proglagia] shareyat leasi70%,
75%n§rdéogﬁi sne%uence |deﬁtqy, prrrgz%erallnjly atcleast 351’/6 or @5%)’ Xequence identity, and more
preferably at least 97%, 98% or 99% sequence identity. In certain embodiments, residue
positions that are not identical differ by conservative amino acid substitutions. A “conservative
amino acid substitution” is one in which an amino acid residue is substituted by another amino
acid residue havin‘g a side chain R group with similar chemical properties (e.g., charge or
hydrophobicity). In general, a conservative amino acid substitution will not substantially change
the functional properties of a protein. In cases where two or more amino acid sequences differ
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. phenpldatinstyosng, lwew@du@@@nby-vﬁ@@og‘rﬁﬁ'ﬁatmasmtet #h

descri bed herein are those well known and conmonly
used in the art. Standard techniques are used for
we b@aioeabl synt heses, chem cal anal yses, phar meRP€nUS086/007555
preparation, fornulation, and delivery, and treatnent
of subjects. Definitions: In order to aid the reader

from c%aﬁh U@Quﬂc[y%ﬁé%ﬂ} 3\% dub&§itdtehd, aw ;J%@beﬂteéeaiuéneéi idd@BEMapbd adysted

oW n efinlt
A o SeH e G FRATOE 8 T RGO e T RIS i
adjusthityare @ehkowindo thoseoitskil BThetart Saet egobgarsane Mﬁ?&#ﬁ MP/oBlol

243: 39ﬁ§¥ %B@u%&n ofg%g}fs bf;%nfm&%dt R&VveWideth@ns with similar

tica ccept e exci pient conprising a
chemt,enleqr@nertﬁg inglydent). a"m“c é'ﬁ%ﬁ'?ﬂ"@ alygiie, plgping, ValinpdRESr 21 e
isoleucin¥Ed) fah&l@tudﬁlﬂkﬂ&)xﬂ Ride Epaina: eetinglaad fhrdanfne; 3 mdvidercostamingisidey

chaing: ea\sgz?r%gp riaetr %nd fRarfhd: 4;?&3@3{}! %rfedoh% ?AL@HI&Q&% %uné‘%ﬁg

erm anln

 tryptoghari; Bhgicside ahal@mtymgorﬁmjmm @n@h%’m @ﬁ"‘f’ﬁétde&Bﬂ'bseﬁ%%amc

acid éthdhténm@aél@ LAS ) sudr doAEliing @ide SRey: Eysteirai and Imlorﬁs&e

C°“Sgrc‘,fat“’efﬂ1l('i%eaﬁ'ds %[ém t?gléo% n%lﬂ%{%g‘%}ml U&rFa(l;L bi ndi ng

ni ques
aﬂme@mggmﬁﬂﬁﬁﬁatlc or chen1ca| cl eavage of intact ‘
ant 1 bodi e

S oStdUante Wt ey Sesogea 5 WP e dEDte GG BhlEhatnayor
softwa@MPraeie abalysistspitdat eratihas srpueRags BFing TTBRpres P&@Wﬁ#ﬁ@&sﬂss'gned to
vanogsl, Q%lstﬁtljtgbgg'adﬁleﬁ’&k'ah@ gﬂh@lﬁgoecgfﬁ:tgfﬁ{s ifdNidiRcbRseativesmtih®@acid

0
e ks e 1 B LG, QDL ELSTAL: incn
usedSyie @bifaUICpaiﬁrhetgrerasknpadﬁledgwm dhet regrpos, ypegiermine sepyenag homology
ors Nﬁén%g me H bét\geeq Ji réistSd pdeBridet, %u%éﬂoﬁldldggw poRipeptides
fea

n var donalns co

rom BN Rcies SORBISPRS! Xees Sl HERATO ML EL G IBHE o
e.g., HUAPerdion 6l3. Polygsptde sdonarices &lso ¢an bacowpatethunali AST A using
defalﬂﬁ?{u%co}nlm%ﬂéeqo MQ’E seé\‘%‘a’\'lé?\ll ona.l' &1 (Brigdisitys? V\Figconsm WI) FASTA

nt er es Institutes I—Pﬁ
(e.g. Bé%.‘ﬁ’é@@a F&gTAQ) P@gqﬂe%ﬂ@nmg@i??d pe@ﬁg{ $gadenge tdgguy ofthe regions of

the H¥8Y ovelip®etwebf GieHddryRhd s¢at&Bsthuernes Eeartsbn, Mettoas Enzymol 183:63-

98 (&%@h &gaégcfﬁzy‘é%gd Sha. ks %3%)185%9 0B % hﬂo@r{epprek%d Ligbrthm when

enconpasses nati ve ficial
comparioy eisaguengs s lnvef1?l<2igtﬁéﬁ?§*b%ﬁ?(f°bféws ébﬁ%@u"&}% Plggquesees
fromailff%Fé?ﬁ §rb£h|§1$sﬂlb| HRGBmplePRNbYRA BLASTE, d§ﬁg¢ndﬂ¢blaﬁn ontblasto, weing

coteed ey P rRRE R PRI ol b R oLy o
215:dogvé Or(3990atmlt§Gth eta@r@ﬁe/m@r@@s@@ﬁw A2 (B9 7Angihajength of

poly &Jr aﬁaérre uQﬁcch&hﬁ&ﬂéoefoﬁ{dr'ﬂcﬂf @Jﬂl g%ﬂérblﬂﬂfi)éi leagt@beut déBmino acid

resiguss, ﬁsgqlg ab'Fa% aloﬁqtt a&?ﬁ'idHes :raﬁree Ltsgéli&hat Igas‘% ag’cﬂﬁ 2£ rels%ﬁgg Qyplcally at
leasaaiolEBYeiduts) ang ppzierablp motettaareabiout amew@gewmm searehing a
data%rgnge'r?é)p@ﬁrfﬁ]ggg%éncéseﬁoﬁ{ SlaldR rdmB& of BiRBrehtdRganiRids, ihid prefdtable to

_ _ /or carboxy-term nal deletion, but
comppieragnino acid sequences.

A “therapeutically effective amount” refers to an amount effective, at dosages and for

periods of time necessary, to achieve the desired therapeutic result, which includes treatment or

prophylactic prevention of neoplasia conditions. It is to be noted that dosage values may vary
with the severity of the condition to be alleviated. It is to be further understood that for any
particular subject, specific dosage regimens should be adjusted over time according to the
individual need and the professional judgment of the person administering or supervising the
administration of the compositions, and that dosage ranges set.forth herein are exempfary only
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the remaining am no acid sequence is identical to the
correspondi ng positions in the naturally-occurring
wGaemwaenael | n sone enbodi nents, fragnments are BET/USAGE/007555
5, 6, 8 or 10 amino acids long. In other enbodi nents,
the fragnents are at |east 14, at |east 20, at |east
and an%chot ern@éd th ﬁrﬂﬁfhe%@opeaﬁ praBite ol B8 claihbei wmpdﬁ@namkemse a

theranganﬁ)b%fgac%/re @Fg)ruéltso? g'ue%ﬁﬁbgnld? br énggoog/g)'bmnn Fﬁ%{) ?&b Qe ding to factors
such gEipetia¢ase statsf, agruBer avr Wit ! e MU@H@ dhe abjity P‘HB% ?’E'Q“’V or
antubddg %omoﬁ ?%Héngérjdééé:r%ﬂéﬁ%poﬂéﬁ hkﬂwggﬁﬁdm ;ﬁﬁdi thﬁlsdﬁgreti heute of - -
admlrb%r@’mr} qf H§ amjlfoéjy f%w gla{ucwalA tﬁ%@peggcal l}? eff&ﬁ\? alnpéuﬁt IQ Qitsbl 5@4 Ih y
whicha:mg toxicor detrieagiédieffgctaof@e antihddyalr amt@gdmﬂlm@{t\gﬁ@}ed by the

t"ef""%"&ﬁgﬁéﬁﬁ?{?, ﬁ%ﬁél ghly specific, being directed against

2 AR PRI e BT e PSR o PURPSES SLUEp el oAt e St ano

) prefeia)él?ll§éibdb)ect wied it thenedldl Bif tee Eertimentof dosbplasia cgnqn@@t Eef purposes of

preveng aon, ﬂ\% %Fétflsez{ ?@E%gc? L5 me%ﬂlﬁls Ge0bitQ PRSIk at @RGJB\' oris

rected .
predisnseed o GrPIOPIONA PPRSISACPRRUIEN. THESHD “epRey RiiBafepgioe i
orgaméh‘i’d e, prokhMeeshray éﬁRér@dﬁtestE)@hmleant subjedly inglide miamgals, e.g.,

obt ai ned fraom b [ ¥:h -
humag, %ﬁf‘ GRSy orsegl P ﬁ;g s%te@;{‘g;bétk c\é%‘ H@%gﬁlﬁtsggtsgés?ﬁ:ﬂgﬁﬁeﬁfi rr;ncén |
humauy andhoais. i 1o ﬁPQ‘y‘F'C emeodiments eidie Byeniier, theaHPiPeti %P”r?r%‘t hod.

Fops @édﬁlmreﬂ\ tr{eE@rtnﬁUrﬁbbﬁiaéiﬁ edndaindoblasid icerslittoos” blﬂ;;eg;?chgggeably

accor dance
herelphrgpe mewd:s rowglttﬁag d&s}u@ f?«{M %Egg% ?fp%éé)gﬂ%\ygﬂ&sqgn ?%r th .
contrilst eg.do TBERIARE’ el 9rPB)h. Nsoplagiy 'Sk?@Or\*ﬁ%'"éSFh?'&?B%h?fgﬂtw'th the

term %céﬁém%u(p%g& of(iheﬂ)reselqzl isventitimt canbler.is dnedslblyp&dfneofdita. As

‘nonocl onal

usedﬂﬁéegrb trgr{?rinb‘g a}Sfabqpag ‘S Q Salls% e%o%?%gg? Btﬁﬂ] c%FILﬁQ' at)ﬁ&mahtles such
as hyhemlzrsidamdtaplas@bad:mmasna eths termsmp@@séa, Mp@g@ MBlaSIa and

128 Gs B fohafle@bly herdin a® tefer Beddrally 222515 84petiéhting
hypespl anq)Eors exarrparegte Ag used herein, the terns
ab”°’m§'cﬂe ge¥thant | body” or "purified antibody" refers to

an Aanisédieoin,tisterrSireaient] eefert td hoth belageUic SPATSUERE of |
propﬂ@%&t%% rg%n%§e HQ%uFe% \Méﬂém 9\@ obfa& i l@'p‘ré?ﬁéhtﬂﬁ slow Hpwih @essen) the

natural Iy as ey
rgelpapSBRRSARSRIN & PPINPTs THEEP I BeR pLy ey FRUEY G Sready wit
the &fndlﬁémﬁwdllra@&reisél prohe wrhavé the Samditios pethipessin w@gm thescondition is to be
% ressed by a cell froma different speC| es, or (4)
PreV§0ES not occur in nature. Thus, an ant y c% St
¢ haherdntragugigeleraents efdherressphipYRaton A & %*Hefﬁ " ?'%‘Eﬂ iment(s)
ther8f Sth& Bitifled Tagr&in} “ier am 'shie" e intenfiedionvdan diat thererme onexrinyore of

the edlgrg%rgf a‘ttgger 3 "c&r?#r@%@d“ %ﬁgns%“r‘%ﬂ fAcksh, r"ﬂ&héilﬁ@ Baﬂ@tﬁé(nﬁé"' aYe
lntendadd@b%uclg&!\tesﬁndmqaaﬂha}'thﬁ'ieé@ayche %#8¥%?'F'§)e'5§%‘ & thgndpe listed

clerréfi@onent s by isol ation and purification, using
protel n purification techni ques well knovvn in the art.
rfl es of isolated/purified antibodies include an
AntiiLA-dppiibodiesint | hody that has been affinity purified
usi mgcEHdahedwittathe present @Temiod, iHrsibbertgisqomeied Wa&h% glapilityof .
ceﬁ%%%&gabrﬁ?g‘lt%Lﬁ bé(r%ﬁbcﬁ&rfﬁat%e sbfJed BEfeln dah B ingloved by mixing

t1-CILA-4 an
the anti-CTLA-4 antibodies Wlth a pharmaceutlcally acceptabtfe cczhéla%ng agenf:l such as

0

ethylenediaminetetraacetic acid (“EDTA").
While not wishing to be bound by theory, it is believed that the presence of a chelating
agent in the compositions of the present invention help to improve stability of the antibody
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froma transgeni c nouse. Exanples of isolated/purified
anti bodi es include an anti-CTLA-4 anti body that has
whewa/oaf4di nity purified. using CTLA-4, an antiPclu$e0d6/007555
anti body that has been synthesized by a hybridoma or
other cell line in vitro, and a human anti-CTLA-4
polypéstidi b ebduclieg the indidéroarl enet ar amseefrihacfomyinge antfEilld\-4 aniibody
aggreggt%‘ne{r%ggﬁje %ﬂapgfllﬁleﬁ Sfreeier}tﬁa\ﬁﬁwgiabl Ldfschiordibh, RAgbaseai@eson.

east

The pipReTLICYFTHGVEORAB GGl @E%vé? %fg’m&%ﬂﬁl}%%’(g@ BRI CPﬁm'ﬁa'

. and/d9 bmjsmapéwﬁhtmlobMpa%e@&:m@Mduelyelbschmdantm)dy campbsitipns. -

abou 5% W W.
pharraaqeum&yaqceptabim%%mﬁ 398N} §Uop@e EDTAad g EoaRFiens Ff-CTLA-4

antlb&ﬁl' grae aﬁ?@@?—blgglﬁ% po%ﬁéraﬁt iradtill ythpreispédte die afdremerationed liquid
0

oo 531 T A S0t Sl

pharmadeuiioaly aat;eptablcsm@teaﬁt inelnding, pufrne 'awteriﬁfbepe rapore excipients that

are chéﬁéh B! bY|ff€fQ %ﬁdxmnt@ hienitity298hts, B0ffactahtt)andaikbuess (186 W W

pr E'P%?rgmnymw%/?n Qj’gVI%‘i?é\P\r;% Eﬁ?}ng%ﬁlilogls lf%n ?tp gJTIIaA 2 gn/ﬂbog‘gg As used
hereihgh® gierass ‘ayti-GEYA-bantibpdlf’ ciere tb dny aatlmgymégnycﬁortwg gp%ewqt is
capaBlI@%Y\ﬂnéllﬁq]ﬁ) RRy Etgrﬁon of H%‘]\ot@ﬁc W%M@EWé QéEbéi&e@ Qﬂoteln 4 (“CTLA-4")

oresi| s

polygppgqgh@tinar){é)e gregfarﬂdqltgm ﬁb'ls‘f)ﬁtggf ¥ra @n)ggrﬁramu chertap embgg ments the
CTLAB@olyedptive i la hamat &TPA-deblypdpiidean in the art. For

ce "Shi?dbﬁ:@gr i) %Smr;ltllmdgzg ®dr ug@ﬁﬁﬂ tHE bl‘é@eﬂmﬁéerh@n Al b ¥iRsde®ifom

usi n er neans, wel

hetrt-:‘?afcrw]ga;a g?]grgabr%gaspgcg% 5/14 C&fes@ﬂltlhveq&rfpréwd’é@ta'cgﬂgbﬁ%ﬂ RN risthg a

polvanel HecReReT] AREoSe RIS e PO AL LA antbody

can B4 DAy Chitmsrid, Mineamiked ot lum anchtilsbely.aintfirthedéerelsodivaantsatie
monoc%nﬁg"hecﬂﬁdﬂf é‘?ﬂ&ﬁ:&%{ﬁ UG PSR iR 'a?(tﬁﬁT LA~ @Qﬁtﬂl&kﬂﬂn

ne’ i nmun i n_sequences
anth sronEbGRme RS, te Bt TLAr %P&?Oq'??dﬂ"mﬂ‘é’%?ﬁ"ﬁ’?}e e e with the
presérﬂsrivdhtﬁ‘;ﬁ intRide AREOaRICTIN-haribodigemdinetreds romepsgd hemlthahare

descgs?cué %ﬁt Fimb Fr@é&tfse ‘ﬂ?Héﬂ%ﬁ Oé? HF %Qd 'BM D%@JW&FE@ 1999. In

ic
othenemmdurmnts the\anvs)TLAﬂ@nt'b@sélaﬁwh'éh arﬁ SHF?@'eéﬁF&%eéoﬂa thejpresent
mveﬁ’t%tlrﬂcﬁjgle ﬁfos@aﬁ%TLHOMﬁMrﬁfclonﬁl hatidodieshavig The haavy atxbiigt chain
sed here not, i.nt
i o D DO kA 195
othea ambétiments theeanti-&A LAg@oiiogies yhich awuaabﬂﬂfes@e Vi e mhesent -

lnvegﬁed;i\gtfcﬁﬂie @ aﬁi”@’ﬂ_m i h@ﬁﬁ%\wéllﬁnﬁmw@ RE\Sy thé\RedVy @Al light chain

e R i N R
anti{0OTepdraathodiex phiel seduitablefar wsg with tthRW%ﬂbdvebyon mCIUde those anti--

CTLAe&r‘H n@ﬁéﬁanfﬂ%@% haviHd@he RsavBid IRRCINEH oY REISeGudnBésd the
reco I nant expreSS|on vector transfected into a

ant'mﬁw%wmab anti bodi es isolated from a reconbi nant,
COMNkd uwsadl aéreal arhantipotly divet: ishiefeiyed tolby anrpber &as the sane beavy and light

chafpsaﬂ\ iR et ey l? @ﬁ:bsaa%gﬂ%lcloﬁﬁ athod)athQ{QQ S5tdindd@dm 1he hybndoma of the
geni T uman | rrmmo% obul in genes (see
same number For example monoclonal antibody 11 2 1 has the same heavy and %ht chain

amino acid sequences as one obtained from hybridoma 11.2.1. Thus, reference to antibody

11.2.1 includes the antibody, ticilimumab™, which has the heavy and light chain amino acid

sequences shown in SEQ ID NOS. 2 and 4 and the variable domain for the heavy chain shown in

SEQ ID NO. 5 and the variable domain for the light chain shown in SEQ ID NO. 6. It also

includes an antibody lacking a terminal lysine on the heavy chain, as this is normally lost in a

proportion of antibodies during manufacture. ‘ '
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Taylor, L. D, etal. (1992) Nucl. Acids Res.

20: 6287-6295) or antibodi es prepared, expressed,
wee@ahedIor i sol ated by any ot her neans that i|iPUDUSB®86/007555

splicing of human i mmunogl obulin genesequences to

ot her DNA sequences. Such reconbi nant human anti bodi es

han edai@sni sleh anthOTLA o astbadies megbesiosetdrasedon diffesenchs indbe

amin erqungnckwo&kggﬁ{lrédbrﬁ(ﬁ %ﬁﬁ‘n@&@ chélﬂs qfﬂ'r bRdntple, the anti-CTLA- -

reconb I nan

4 antipediesoay kechages f@mﬂr%b@ééﬁswh o St H@%ﬁ%aéﬁ/ ghgjng The
class \éh@éhb@ﬁssaé’flaﬁﬁbTLA anageties mbgbe betarrinedgy sBymethedinos in the.

art. Iré 8?']??351, ég%é%s\é% l;;&{aﬁg of%taﬂgcgﬂ@ﬁl ?))e G%%@HB&%?;B SntfbokiBSthat

are spagifio fdyiarparicularelasp el sbclasscof saiihean c%‘:?h aptibedies,prejcgmmercially
avalléiﬂ“é' 'T\h@ Qabd Y sabdlags bbb detérthiltd BRIELGA 6d W esterlvHloaasiwéllas other

ces t.na [ S
o gy Ry BRLABE I B3l b e R0
portldnl”cé theeuomtdqb donyainecdf gt Hiegw anglfor fight; ehaiiscof- [@@,aatlbodl@g &£gm paring
their bAE EH 20HRARL Yo RE Rﬁdvﬂw arﬁTﬁﬁéb‘id SoPEHCESBIViafious @1283 Afd subclasses
nucl eot i des of at s in rég t;b glther
of ‘mF’PB‘?ﬂ'ﬂﬁ’Hﬁ"@o‘i‘qd@@?r@F'"g gﬁ)&ﬂﬁﬁ ar %-EC'S%S of %he WSt i ed form
of Tied arieCTLAY A tioddymac beat igGean INean Fna l964 Qige gDspelgrue. In

. furthéarréqang H@ht@ tﬁé éﬁr@ﬁg\ 4 B8y i€an I@G' e llé‘:dnelg‘G1 ¢g1§2 1§'G3ébr igG4

Subclgs CHNANTER bl B SRR T LA < SRRCTY 3P Pesral R ¢ T
exprébsib @bIR. &ainher, bee/gangrally gesires blsinaﬂy isllojuEHele4 binding withgts ligands
to mftj?:ge ﬁ'%&lpcf%q’ntr?ﬂuﬁaﬂgﬁ "G tHetlﬁajGrQﬁ%hgfﬁﬁﬁkt tﬁfoﬁgﬁ\kﬁlwﬂ'otlbddlésmu :

uence,

As
colisis oK BT gATFB N AERLPATiFPaPS BIGHCL A RO SgeT o An
ant1b6§@ﬂ§ysﬁhnmbcﬁéhlcrbl©®{ toreeatibn gitnamartibodySidailityde fbssonmtplestentand

partigi P%:‘g &%lﬂ# TS, eﬁgrg@} %;blgg(? }H\}gé F@E of Xi’ﬂérﬁgo@)fo Yitnef previgd the |

I sol ate
ability of gqfrmtelf@@t fixgionnelgiob Hethe Gaser e PeFseRttYeptony Qﬁﬁeﬁgy 1)
menh@neﬂ AbovRSiB1a gbidr K} nbl gréfe@éd to Qfiliza ap antibodythatfkilla the cells. There are

a nuglg[a%j/ﬂ uselyggsi (%f dgubvéﬁdntgsh %J'\\Apérg QapaBE g{ Ecﬁ@il@r&eg?ﬂxatlon and CD(f including,

d

withouit fide gaion,dhesfoltplingi m\gtlrgaggMdleﬂr’tfg I9Rae Fiuiine 1pE2h Ht“ﬁ'lr‘e?l Hﬁéd’”ma“
IgM ;%Pgﬁﬁdﬁ1eanoq{un'(aﬁ)g(ﬂ9 a9 c&ﬁhstoﬁr@fél‘red BotpedsWhithage npdtdpable of
coma@@squxw" RO B oya MRS TR hurtal foq A Agh e It
addidiorctohiyrhain eefuenegliffeTinges, dertgC ﬁﬂwpﬁlp%@ffﬁu@h@ &el'f&é%dass
bas@ds%ﬂﬁg ﬁiurm%rr 6 disutfids bt end léﬁbtﬁ Qf the BmgaVteyion TPt ekaraiple,akie IgG2

stituted su r The
subelassings pRYEIAEYHE" 'ﬁwgfz@“ pr\eé’?hgf ?‘5’8‘5‘?38 S‘n@?eelg;ﬁﬁ ?h% 9Gdes
sub&hdsgoare khevi tb tee 4 dlsu{fadge)sn@uvhmabelmmpmrbwh'ieda‘ﬁbhas 2 and

IgG® Hé’ssﬂhog{ugg &Hdgﬁgg}eé &’iﬁé}%ﬁ&@ E&@ﬁhﬁ&{oﬁs mctlude their reduced ability
toclgio BRGIRam'S aLARNaR R STAG BAITPAISE 8 P TP Ry e g roceplgrs

Thu€, i6) certah%?nﬁb@ﬂﬁl&ﬁtsethahntl -OloY-4 akibbdisis R@las&lgGQ@slgG@l ggaglpther
i by SRETERS SRR il (1900), Sein

Ant In oﬂ;@n@'@tpoqujnés, ggtgiplg ﬁntecglalg4 t&)ggl)es 2¥)§ %}og?n based on -
diffé?eﬁa@@ MUsd Sihb 8ES s@fehods Rl tRgURALY dhafs AEb exahplAis auiedTLA-4
antl%@rqﬁ tré??gefsgﬁanv%%tli(o%tr%ymavgguman%%%ﬂyﬂé'ﬂe\éw SHaln¥ tH2¥ &fiZe any of
the following human Vi germline genes: Vi1, V2, Vi3, Vud, or V5. In certain embodiments,
the anti-CTLA-4 antibodies utilize the human V,;3 germline gene. In further embodiments, the
anti-CTLA-4 antibodies utilize the human V,,3 germline gene and the human DP-50 or DP-46
heavy chain variable region, and in other embodiments, the anti-CTLA-4 antibodies utilize the
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(1991)); U.S. Patent No. 5,151,510; Unhl mann and
Peyman, Chemi cal Reviews 90:543 (1990), the

waele®ehosar es of which are hereby incorporated BPYI/US2006/007555
reference. An oligonucleotide can include a |abel for

d
e S ey, RS bR SO o
tamilyGRR4.| THeMMB46\bdnk id diso rgfemed fasianl e 'Q‘Q;Q fagilyigenep iredid nglﬁer
emboﬁngwentgh[—n grﬁott':"ﬁﬂcfg‘nu{)g@%s Rfide d Ruridndy) %eﬁé that is Sel6tited feaneD1-26,

r Ol I nter
DIR4 gushIRg| arsie'qqté?r@@*boalg‘e[]@e‘ae Rt éTln”‘ ‘h%’?i'ﬁ%“e ?fo‘f‘we?ﬁag'?ﬁgé h‘gﬂa“ Du
gene SRGHIPHASY einbadlméﬁtﬁ, tHeAESSTLAY dntibaidsedilizetalteiman g gensitial is

selec‘ep ggﬂéjgf %8 gagg in &t?eq 'e%o&rﬁ\gh’t@ NhEshtlcr L‘Nbi éiﬂb&d"t%}{mﬁﬂe%e Ju6

I'on control sequences I ncl ude
humaapppe® i ate transcription initiation, term nation,

B: Ig éﬁgﬁ@f er%b@n%ﬂ{%a’!ﬂ@ Qhti- SEEWE aﬁt&ﬁdleeméy ioé ehoberRidded on differences
SSIn

in therﬁm %qc%%&ghegjlgﬁ\t chalﬁs SFpor e% %ﬂ‘gble CTLA 4 antibodies

sequence
may vt mnibala figra cmannsmkamdfg@tmb@es t*ﬂféﬁeV@”n'ﬁ Shidain ?’P%‘?ﬁ’ﬁ%ﬁ% Hys anti-

CTLfft Eﬁtﬁ;bé% Y Crée%ﬁesenﬁﬁieihorﬂms RAPRSR SRAIRY) IR i e TS,

whera hqaBivCd ot Rebodk rereB et et 10 S, AR oncoding he
variabie démiaih ottbe tight bhafrespreriesssa fulinfan ek 55 QB Pd Pad-181R5 ﬁ\Z? ﬁ%ne and

a hunjﬁ]gﬁc’ jK1 a.,fx?a | rS1J;[Ih udr UK§’§éﬁgafrVé?Jh\%%mb§§iﬁant§ Qﬁbrﬁa@ﬂle SEboUyTomprises a

appa fight chain é‘??r‘igb‘t‘ihé'ﬂ R Ve %mndﬁbgsg%ﬁg% In F’? h-Yeuk L@@ﬁ’f” or
\Y Azg@e@é &ld ahunBn Qs @optgenk. mexqaeuiareea;nhonmem;@f e ryentiopghe hght
chaird \éa6| {,ré{g}ﬁg sk aa b EEMW '@I@/Jﬁ@ ch The term

sequences” 1's I ntended -
m frughesmorg) the @@m@ﬁpgmwg@eﬁyye%gﬂ @81 r]o aci ggue?nce fomprlsmg
humbrPEDR 4R SRid@Bqwntesiieteriseimige VaRa0 oadr33bens, pirrohgaiative

subs?l tél? ortgl)?g?%%\aetlc 'EPa‘t’gr?s%érth H3EundEsRed ﬁ'ﬁt th§ Vﬁ‘g%é @El@é}&ﬁtﬂ@es from

er sequences and fu P
FR13rougbrifisl thadeawyehain é?f@bl‘? regipieof@g ram'b°9>é@f’ grule- 2’2‘#?1 g,
mveﬁ}tbﬁleﬁé&np'égééé aﬁ@hlﬂﬁbﬂl Patehprs latleadt 85% anerp preféralgy, ahloadh @9% yet

morgﬁr%% b?}%%ﬁ%ast %W@ oL Chole pré?@rﬁblg %?féa&?@‘lf e)%t mlofk p?@f%bly at least

vector i
95% ot refrablgtr isdsSR%. PYSHNArh PiSTeRRAE A ST dﬁb“r‘°’5ﬂ2€¥efgb'y at

|eas§§@ﬂ%ﬂ3 ﬁm@ﬁﬁfef@rﬁbl}/ | 1889688bntily NwithanesezeedifnmriRy, thiohgh FR3 of the
vector Is viral vector, wherein additional DNA

antiqdy HellPE"dey be | i gat ed into the viral nome. S0
enbogiantudg cart fagher eonriss CRRTegiasd ite!idht © qu\td@H%@@ the A27 or
the b?:? bér%% k gﬂ b ﬁhsé%tcm ldgioh& biaha\&Htibbuyitiskiyuaate

ori |g ,owlég?emt?c@mq%@aqf %ﬁnvghtgo%le‘g\é %ﬁtﬁ?@{jys mm&Ys tﬂﬁiarﬁ b\?g\g—:‘%ﬁ "C'TF‘ 4and.
B7-1,/B7C2, besotie niveidiaiynths antibdy sasdnhibitpindinggith BRI e iindeamg about
100%#1 zilr]'né/rg P{eﬂe{ljz?%y GBdLt P@niniaf %@étafoﬁgxdn‘ml@aﬂohﬁ r@ﬁﬁﬂm&er yet

n i ntroduction,i

morgrpeierRely. @BW&WM Qfé%r AL BB ﬁ@f%% fq ﬁéa"ﬂ’ ff’b&? ONe"
IowMb rLfk@MBé thé?@ﬂlbétlyrbald nbibid bindiag witlc Bp-a vite a@szdpfra@@mmﬁ@ th)é lower,
oo el 50035 0L St B st o,
mor'ermg@grn’g!y na@nmt @%@ré@gqroqq eVRILPeE pre T’@tﬁy §P?+E ¢ Maor lower.

" eXph@es iPdhowREEMBGinent, the anti-CTLA4 antibody has a blndlng affinity for
CTLA4 of about 10°®, or greater affinity, more preferably, about 10 or greater affinity, more
preferably, about 10°"° or greater affinity, and even more preferably, about 10™" or greater
affinity.
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As used herein, the ternms "recombinant host cell" (or
sinply "host cell") neans a cell into which a

WO ewondidnant expressi on vector has been i ntrodecBEUS2006/007555
shoul d be understood that "reconbi nant host cell" and
"host cell" nean not only the particul ar subject cell

bultd‘se ts eTL&]z?arQ BQ@%MMQ& as 4oy th& gbmp& @Pﬁﬁdlﬁg&ﬁlfhadnn

ur I1n succee ener at i ons

antibady hewmm@avmnddwhtmhala EMEAC SRANSRESS Of fﬁ"t@% ticlimym h
Furtthl'r e %HELCW dhbodyican fxﬂlq:lete foebindientiihcatibddg idilimemalr ent

Jprﬁ’no e(m%g)glmen Le aHl)% Vﬁl%%rm ﬁ; c!?{)&'sg cgmggéﬁﬁﬂqear\‘%ntlﬁ&? having

S use
a heat/xearmsllghi ®amapth€e evariblecepyycaidiavagahielightehapesegyence, gnd/or
the hélg\‘/? Bn@fyhPObR Qé’é}ﬁén&ls'bd§ntb6dy&l&|hﬁhﬂﬁ1b@eﬁbr\ekérﬁpla the antibody can bind
to theaqﬁ)aoq?glgtam iﬁl? grﬁ grthB @natfés gﬁvy ﬂsd I]uigshﬂ%a npe{nﬁlgoeéc?t{)%]e\ﬁu?n]ceg M
variabls edcpiendes ahd/ort IR satiugnees,mb e antuoodwtl@m%bwmﬁdln another
embo%l%# freCakibby QFo@gcorE&'téénMﬁ'aﬂ %Hll%@? havigi HEEWLEM BigHticHas
r\%men}os her eof ﬁ‘g’%ﬁé nce wth the invention

sequaNsPe ©f AIGPYPIRYRY ?"(ﬁ“?’?ef’c? '€ acid strands under

hy by andiheedmiomingmt) thedslentior isipractisas usigan antifg T Acantibody that
comp?ig&r £l I@?lﬂ’%l iy RE aﬂ%‘b%@b%@ét@n@s%@bbg i ©DR-2, and CDR-3,

onspec

T o e

an’ub&di) tRGifnuMab, by Bédueihcea hiavmy ehangtistiiomrse GBR leequencasrselepied tipm the
groug ?or\s\%i hé;hqkf' %&%grvgtﬁfe%h%ge Feﬁ?ﬁﬂp b&hs@ivativBicAthges hleRERAEY from

con tions Is the i ncubation of

the gsoup GPNERIE 3 eieReRemRNL n@??@{ah@ﬁ'db%ﬁ R)frﬂjter BYPPEETeSHNE: ei n
repla@é}‘ﬁerﬁ of pomd @Ih@@éd rdeiduie yiheepdadriunatedyeti cesiuss remlacsumefitat golar

charg‘ngggs %i,es E)éai epﬁ%{p?har@ ré‘%‘&l}éQE%Q‘& %{uﬁﬂm &%‘r{uglgalﬂl“suﬁ%r

resides vOIBEBSEVAYe sesilutiensnuiaieia the nop-SeIseNRE Sgbaﬁ“ﬁ-\ﬂ?f‘ss%%ﬁ‘flﬁ"ted
from %r@lp c%né'léﬂﬁ? 'oﬂétﬂa@ﬁtut@ﬁ of soMp ehabe resitle 142§Gr uneharged residues

ano GRS Gy S o el Bl Bl Rt 9 ©
et dh a furbenrnebodipent @ regnentim, thgjqatinody gﬁm%f@\@q{tthan 10,7,5,0r3

amlr%%fd%ﬂglggg’s qgrﬂttﬂet@érmlin@ sEcﬁUéné‘éDiﬁ]TctI@ﬁanﬁfNoka& lceRaegierisd In another
en 0 I es

embe@%@ tﬂs agtlbg&??élm f$ amine agld &%gﬁqsesmgg rg\né\h&l? eglons
and feset hemml € drangsspo i €liiregions Is em)mdfetfem@m '@QS’@“{EE“ the antibody

contﬁlﬁg*é%%an i Qrﬂmb%&gkﬁhn@gs ﬁ%#%%lofkd@@&ﬁsteﬁ‘ld (ﬁﬂ\fw&fah $@Ranges in
be over a stre

the G 12960 8. ISR SPoaeno o KA P S UL D PR
condtPlaBvelshdatdsy ingthe CBRSégiaisud saktinmolatiansi des, typi cal | y

at é\%ﬁgﬁ)r@ﬂgﬁéhb%&gg Hﬁt‘b@@\} SRR, 106§%rs€qde)i6& lgéﬂtllty/or abqueR@st
, erab east

simily o4e gy G AEF B OIS Tor e ety SRR PEgp cnain
sep&thibyesren an@ogptidiinturmbknown in the art that can be used

to ms%stﬁer em g&tn%gtt ind %nt?b%gylr'%? a %E&tsb*/oY moEaCHrefbl‘aﬁl 2 feBst 85%,
pol Wﬁu% eotl % npared usin
evempremrefgggy Ft 1pastva%°/q: pet 291%9 Ef?f@@arbgn%t Iqaﬁt We S ?rﬁéra%ly at least
57?@941-&6% V@ieﬁmﬁ aflidadd 99%%qtuems m@amportsequdace) similgrBOser the

hea&, wﬁ'gﬁﬁhﬁﬂgfpg@%g ns&q g r Wg t‘f‘l hlaéwlopf#\@:ﬁght%hgn seﬁé}‘&ely with
the sequences of germline Vi A27, germhne VK 012, and germline DP50-(which is an allele of the
Vy 3-33 gene locus). Even more preferably, the antibody shares 100% sequence identity or
sequence similarity over the heavy chain sequence of germline DP50 and/or with the light chain
sequence of germline A27, or germline O12.
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provi des alignnments and percent sequence identity of
the regions of the best overlap between the query and
W@ eansodvisequences (Pearson, Methods Enzynol. 1831/632098007555
(1990); Pearson, Methods Mdl. Biol. 132:185-219
(2000); Pearson, Methods Enzynol. 266:227-258 (199623
Pemradie @mbddimé) the Bitibbdy sha@s atllea &O%JQ%P)efeféw gblgast 85%,
even ﬂmt Fluteérlé\t’efa%llyséi aekidosd yet‘#rﬁnfrélwelerdbﬁ/f atrr@etsegaﬁ/o fp@éferably at least 95%,

ramor a Orlt are used
more preserabl el leg%ﬁ%%nﬁqu%aa@ﬁc@"\wa? r?@f'%%sf Pl ety or
sequéﬂéb dinfiafly ene @ heavy dnd light tieaimvariablle vegiange FUBTES, m‘ qver the heavy

or thel g};?&ham \B%q‘?‘ﬂ%ﬁﬁ §eqi(18hc\é/°£e‘3ar%{eﬁﬁ whf th8 sédiuénéé%%f NEBAMN 3.1.1,

mat ri x or us [ t S
4118 AL 10D & 137t 443, 6a139 ;S'P'&’WH% PR %QS%DBW%B
lplhmﬁnﬂfal?r BRendrdprarerapy] yiaaatlbedt shdess 100%aedurncd idenityem |sg|quence
S|m|I%r q%v%? g &garllu(}:t%usn R dé" ct%mlrlgﬂ;[g ﬂa:%;loH REGRAcA! Wlfﬁ"tl%ﬂneavy

are renc uclerc acid hav Tg
chaireor feer lightalipiarseaners pRREaHH Of & ﬁé'beﬁs/oﬁélegkes ey aptbody 3.114.1.1,

4.8. 195-‘ Q@E}lﬁﬁﬂ '4t1€1.39@.ﬁm,| tﬁzmnﬁmabylmtf and,1, va.3.n1j 1259.1.1, ipilimumab.
r‘qse? %r% {)%# tt}lﬁ Szin dy s argg éﬂ%as?'é’dlﬁ trf?(ﬂ% gt% erably, at V\%ast 85%,

sequence sim
evenrmxfre prefenaply., ot leash9a%, e'em@reupcﬁfejab Y. ehigAs 9%t fﬁeﬁeé’éﬁfera% ghlgast

95%. J@f: W%lae%}ef@f%fy r@!e'a&’t gab; g&ﬁ@nd@i lﬁé'htlfﬂbpéémérhc’étsenllarlty over heavy
eotide I nserti et on
chalrhyﬁnaglp éegéﬂpl saqL(eBFe Y\Ilﬁ'gtﬁ% g?ﬁw 8%’[‘1\'&5?&6 S %)no%\{gﬁé Igermllne DP50
(whidhLis bre alteleds tree Gy BedBegene tewr) ot Vith the hﬂht Pf@aswana% gRaugmpas,of ~

gernﬁ h& (/e.& 279 u%eﬂhhnl(%@agg g@ aﬁ%ﬁ%&@ gﬁefeaélﬂ/ méraﬂtltﬁfd?ﬁ@dv@lbha!n Rbion -

seqqq‘g@q %@qudgo% ég%gncedgerﬁ@é)é a?%anwlry%)tymtﬁ trrg se\%q]ence of germline

DP58lb®itH th lgho thatrepgaamce of geniinetAZ7, @getmling OFASTA, BLAST

or I%Re ?lﬂgpg%&?ﬂqﬁee&eémp}ﬁ@emuﬁ? tlﬁ%hb&@ sﬁé?es at least 80%, more

rm"substantl a

e e s 7 oD 3 P YESSHE P oo 557
mor@E@}drﬂﬁy SAEHSCTIE Sequehenidepity cmsbthgened singitesity, withulughheawy Qiyun the

llghtg algu %?151@?3 %AE t?c{]m BEPthidu §h BRk Gﬂh ﬁiﬁfP@H |tﬁrom9j‘in=ﬂhﬁ‘ 0/@

progr har e %é, 70 /'5
sequmnCWd@eaqlu*eqﬁi&fécﬂir@@?ﬁbr tEyen 'BP’@fPé‘?f%{BP'yr “E‘ft a’lt'B s O
seqiEnde Fd &%@qdeﬂ@é’l&ﬂnﬂanty Gvacthaeaary fliget ertalll, yequendee from FR1
throggpz rar%B%niys‘ceﬂr%%gt? identity. In certain

dUe positions that are not identi 81
di f henothgr ehadimentat ingerasaTtivyeatiangths oY Fheres i 6254 88%, more

prefefaBR) S 1848 d5YE oM niile BiefefabhliBiaéast 00%,0t more pesteably) atlkas B5%,
morgg)r%erpﬁtag Iaglﬁgsq ﬁé& %13 n%?sggrrafsera%ﬁt elnboH{:fO‘a% Xeﬁgﬁ&h@é'nill?n%]' §uence
simithigriiithathe iagypeain segueheesfrom Eﬁhﬂwgygl@?ﬂﬁ yih BBIRER |t'HPli9§?)FR3
reg,l)ﬁlf%%g,g{eglgf f,?gﬁgt?:g,lb?/at | \é:nam n(r)] aci dcflubst : tution

pr ob‘e\fef ?rgxg'uebgm%lodﬂ?%ﬁ tlﬁe prpﬁe%glggeéﬁomeeragt@% shares at Ieast 80%,
mo@IPréieraig,i ollesst §eBneves nodre frefefablynatdeashP0e. ty@trmqg9 preferably at'least

%

. 95% g'po?f? F%?eﬁw '@éﬁ%%é‘% Whi %§’o préf@t%blp Qi[b@@cﬁbo%eﬁdl@éﬁé@ |dent|ty or

war ds
squgp@@rrm [ny\yvéh g mt@h%qx schgr?cga from; hrgﬁ{;hﬁﬁE tl?e IH’% through -

. FRARMgIOR GedthsesatljermlimeVitAzay @ gemiline KaOWh to those of

SBlkl :Irl one britdGim@hiof thepfeseftitlentidnRE SAfbod)MHaRAdS 1ekdtI80%, more

preferably, at least 85%, even more preferably, at least 90%, yet more preferably, at least 95%;’
more preferably, at least 99%, sequence identity or sequence similarity with the heavy chain, the
light chain, or both, CDR-1, CDR-2 and CDR-3 sequences of the antibody ticilimumab. Even
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243:307-31 (1994). Exanpl es of groups of am no acids

that have side chains with simlar chem cal properties
wo pbelg9ll) al i phatic side chains: glycine, alBei/ng2006/007555

val ine, leucine, and isol eucine; 2) aliphatic-hydroxyl

si de chains: serine and threonine; 3) am de-containing

more ?Leﬁ%a@ N iib !ﬁér@&i d0es @agerg:le ety Beseqdence é.afmy 6\/er the

heavgjlgrﬁ,ég ,bgtlhg(?% ¢ enﬁ( Ran gl Ebg én%g% ﬂﬁhtge aqu?ad% ﬁ'IQI
6) lmbmemrmodmmfm|thwre$9pavdntm1 toeiadtiody shirest a4 igast 80%, more
prefe?a%| at I%EPSSZ/) vl r&%‘rfe gFe‘f’é?étﬁ& 3 Bkt §b‘5§eye@maierb$efer6M§ ta‘?leﬁﬁ 95%,

t1Tve am no ‘aci ds

moregareierg@y,@r et G LTS B Bhaut Lo soauence aenly b SS3lence

s.mnd?iﬂ,amhl tAd ﬁéﬁvmawaw(cw1 mad CDRsd seguarcgs witmbe CDR-1 and CDR-2
ani ne- val i gl utamat e- aspartate, and

sequgrgcsapac_berrﬂlg\ d u am ne. Sequence identity for .
polnyysepnathee smbedimeny of the pregeniiyetiadhe ATt shgR Aldgast 80%,
moreRGEMBIY Sat RASISWARSL Bvenidpé ﬂbféréblyahmsasse(}?/afybmme prefdratiyg st least

uen u Sur.es s
N
sequanei sinnitzgty inith $e lightchaid CRE- 6 6982 %ﬁcﬁ%?» §AueBceg ity the CDR-1,
CDRSéJQ’I%tddFH}t} b&%nceggf gérﬁ%ﬂﬂ@@? dogeminaVad 1B progr ams

h
oo erysaet B ant G apiEOL g ot AR o lhumet
detTablaii riets $edreevicabain@nt lighy phair humeaggendise gq@fﬁqnya};lon for the

anti- ?LA’\@%ngdldﬁﬁl%{nﬁde?HQQQQIé’oclc)hﬁn@ﬁ’nbb)des such as
onol ogous pol ypepti des fromdifferent speci es. of

organi sns or between a wild type protein and a nutant
Tablehereof . See, e.g., GCG Version 6.1. Polypeptide

[aat

rerees—al-so—can ared Ubllg FAS LA :
deé or recoﬁﬁ%’ﬁg%ﬂmx%\l meters. qppﬁr@}’:cﬁg”@?'ﬁn- 6.1
. GUanverSEQyDof W\scohsi By W) FASTAEQIPHNG: FAKA2 | akd
HASTA3) | pr oMd:des| al i gnirent s apd pefcent sequgnce

dentity of ;the r@gggm, BioENE Res oveglap bepyeen 3
he quefy ggﬂ%se gg) equencep (Pears t hods
nzynol s 1990); Pear son &E Bﬂs Mol .
i ol . 1Bullged®19 (200d)) . Anbt her | pEFE9

when conparing a sequence of the inven

dat SamssantiCdh i qﬁnp@ileg in %qcagiapﬁ?ﬁpﬁ@Iihe(ﬁre%eghlu\éqqg%w?r? SFHerated
W|thdi Hidsabwertis 196 gAREtRID! ihe DIPFED feavipekinvayabisyegion. BhaBP;50 gene is

gl | f re more than 30 distinc
also 63r§ge o 3las % \P S%tfg’mg/qeé% ﬂ%ﬂoMﬂ%@Wﬂgg ticerd & than 30 distinct

ers, as Su I aneg e
funclipnal beayy chaimyariablg gerws with high to gepeia ifc?%‘"‘zPPd?S %@% crefdre, i

mdl&r!ltlt/@@fl'élﬂref@ﬁre%i bindirjuedtiediaheAritidsdyRetgendiicadtB -wltﬁ 298()6.(9 @he

d f
conpig e fiprBBREAGF ) CERAHRIERT SRR 16 ool
aci b somslembe@memlsu?aﬁ qryi @b’ i @ aiggle-ghrinantbedveivHi glglch aVyand

Vi Ma%s%?ég&l rtEU toAbrm @ﬁh&ﬁovaiaﬁuﬁm&fmee QR akyaBetictliyikr tral énables them
apou

to bgmﬁsé% CEYS spglg Ipwé%&% gj{u gg eﬁceezrﬁ'gb%/ 4@% 5885 Qﬁc’d']Huston etal.,
Proc.OVettlaAGadngpi. W@Sﬂ&ﬁd@@ 1 larsg@e RURBETeHS: tftﬁ grfiegcigare

d.al&Hd%@ nl'es R bivalient ShiB6AdsaR ARICE VI Bnd @ radRafs ard dxpresssidn a single
ences.
polypeptlde chain, but using a linker that is too short to allow for pairing between the two

mm— =

alnnrlfh )

domains on the same chain, thereby forcing the domains to pair with complementary domains of

another chain and creating two antigen binding sites. See e.g., Holliger P. et al, Proc. Natl.

Acad. Sci. USA 90:6444-6448 (1993), and Poljak R. J. et al., Structure 2:1121-1123 (1994). In

some embodiments, one or more CDRs from an antibody of the invention may be incorporated

into a molecule either covalently or noncovalently to make it an immunoadhesin that specifically
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A "therapeutically effective amount” refers to an
anount effective, at dosages and for periods of tine
woewessAry, to achi eve the desired therapeuti cPCBEES1006/007555
whi ch includes treatnment or prophylactic prevention of
neopl asia conditions. It is to be noted that dosage
binds el Tles4. niapushaampovlimentst the CHB( friay Ye iporperated 3p BT PfGHaes

polyp&%ﬁd@lzhaﬁw 2\ SQ covkalenihAink&d 10 @ndtbériddppepiaslatast, edayt beeibcokmrated

Fartl cul ar subject, specific dosage regi nens
"°“°C§’ﬁ'6’ﬂf d be adjusted over tinme according to the

i nidiavibtbleraimbodimentaind anth @ Tipk-6 Betibotirsiseleaiyrionsregticiyhier
CTLApAfth?tqgat%de Tosrk 'gFéQte?fhaﬁ H@@é’léﬂtlﬁ!yrﬁ& ahiethaiaypésice.ainisome

oSl tion
embopEregSrine A Gl FEPIITES B PP S N aPP AR SRt e GG e any
other bhmrsaaaehamromafct@ree:aoﬁetetnmne:ﬂhasemfvwcnm@sant!m hA-4 antibody

for C+LA{( 5 %\4"? emetfr?outs R gl%gs”\% ﬁ@lakﬁfoll%&vfnﬁﬂe' WENREPShe Secitition. For

tion var c |n
'nstaffcacqr@rogn defeminesg PGS AEE Weplefpiot %%Cas %@@ A" Thus, in
som eV@r\ HaBinefis, thé Mohdtibnel - TL AU e tilsdal isi dayabid oftshecifizalty dirwiing to
CTL anti body portion to elicit a desired response in
ﬁ i ndi vidual, and the desired route of
2 divisoimetembpfitsentafing Gaermivel 'Wff”@rh?aYyathB (9f thg anti-CTLA-4

antibbd}&: BR@Whionlid dot Bleb&tl insema EMBBdimests, ahesC-tammal lysingttf tie

, heav;aa%/aiubcgﬁwf aﬂg rCtngt E téorc]!% SL thg n(t%nctéf? bs(hf é{gseenﬁre}b g%%ﬁ%/?sgéﬁ of the

presdmeingérition, dite aflll‘fcé'd‘rf\ﬁl anjigody é\@d?awoéﬁ ﬁ°t CP'ﬁ@“qe@rSt'ﬁnaB{?HP Z

becahQ th@H{;rﬁé‘Pﬁcﬁﬁae&fdeﬁg g&%lﬁﬁﬁ?éhmlﬁ&édﬂiﬁﬁg PEBY-transitiond moaf'm'xtlons In
prefera

variops gﬁhqmﬁn¥soqf%1§ InvERtgn. Qne.or 88t|h| 8? Ithle g\ﬁ&?‘égd ﬁ’%\t El@%s of the fan’u-
CTLA# entitotiesincluddse sgnbj ssquence (ayposiah pidte Slgrzﬂhépqy?@ﬁér‘asth?f
emb%d?\n@wés?‘b{‘k?heﬁﬁ\}enflmhedhgr Bt h&dv§ korf |gﬁt ,ch&ik of the BAtEOTISPO aktlbodies

evel opl ng a neopl asia condition. The term
includes A3iena $e9P&Fnt ended to i ncl ude |iving or gani sns,

e. Jable Rrlistk #reyetiesncaisntiialc 485 IRNOSEX dmpusisicapids ti'@} enepde the
vana'b@%éf& ﬁ%%iﬁand%gﬂ chail4HRiRe cdﬂr@%nduﬁ@‘ﬁfédncﬂé@ BfmfD.acid

. cats, mce its, rats, and
Seqbleh%ﬁsf,@'é'i‘ﬂ %‘t' AdrasnogiAnglantbody H égem fic embodi ments

of the invention, the subj ect S a human. As used
TabiBer ei n, the terns "neopl asia" and "neopl asi a
condi tions", used interchangeably herel n, refer to new
|1 crn\mrh 'I‘h i sults froma acc res
o notjmal—or owt PN E G A ARTREBY T2 SSP s TEPes
growt h.: Neepl aSl a’ijs al'so %‘s
Wi th the te,gmg) .can¢er-—ang:

i nvent|i on; cancer _i SBNE TSUA Mge orcg_ﬁ@pp gﬁg,@mms used
herei n, the term "neopl agi. agndiltion™ also -

enco aﬁsze?(flﬂl[l« ‘grthg qeTTLurar_abnor nal | Gies suéh as
2 |

hyper plasi-a, La,wﬂe' a—and—dyspHasta—Hhre—ters

neopl asi a, netapla5|a dyspl asi a and hyperpl asi a can
be Msede embedinéras deahiclpictaeid miatecaln gomprises a gutieatide sgpuense that

encﬁo%g b \?W& a%@%'eﬂ&n@@%émhloﬁﬁ hhtlb%yp‘w 411 (SED) IBSED 4), or a portion

term"treat ment

thereweiwmﬁtqnwowmeat?@mm&wa C?JPBfﬁfﬁW‘d%&ls‘g %&%r’ 2R

engeably herein

" embtERfEHisChe nudlea &didierichéesald amniho eid ‘aemupmcs\péthe light ckaip@DRs of said

antlgody In(slo?nse e?r{podlhalgﬁts said portlon isa contlguous portion comprising CDR1-CDRS3.

In certain aspects, the light chain CDR1 amino acid sequence is indicated by SEQ ID NO: 10, the
light chain CDR2 amino acid sequence by SEQ ID NO: 11, and the light chain CDR3 amino acid
sequence by SEQ ID NO: 12.
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targeted pathol ogic condition or condition. Those in

need of treatnent include those already with the
waeoondiogdson as wel | as those prone to have the PORUB10060007555

or those in whomthe condition is to be prevented.

When i ntroducing el ements of the present invention or

t hﬁ ﬂ&@ﬁbé&ﬂemuﬁlﬁﬁhﬁa Indidegie endoded A%, ahihbd atieseduatice

vt o b % il B U5 D b el B3, Wi
sequérce BPSER IMYO; 4. It athgrambetimetits ghe nickissecid mwmelmmgsesawd

nucleo{]@véealgenc@[) hat érﬁB@é&‘ill?éjth&hQﬁ ahlifd défi s‘véSueff‘aBéi of BT a4, or a

portopgtrenit NUcisie g EpepuIep oL IBBEIRBINCHOR TRE ARG D RpTHRE
undet Hghlpstere@nt cohditiesf suoimas ihbsedescribed herdinsto@neicleid acit aequehee

encofif e ¥l i 8 e ef“%qégﬁé"“’wgﬁr oved by mixind -

L e XOPOSKPENT, 19 550 GS 118 CPRESRR B LR FALLF pepence
enco@é‘s@& IlHaal’lH ;Q)rt(bh%f b V) gmagenid sequsate ¢ 1.2.1(SEQ ID NO: 2) o said

sequwcg \%ng ? rvé}%g %Fn n%%glgtrrhﬁ’atlg% éjndgo E%T@o? threddr tetvePRdn-

eved that the
conspivatiye ﬁwo(ﬁpldéuleqﬂél“msf ﬂfgvaé'g'é%ﬁml?qq'“t%ﬁ t%?ﬁ%%’icﬁeaﬁ’éie%'f’“e or
mord ¢8R RIgRRE 'MeférﬁM?QbDﬂB réRdrDall trde MUFADéGiond, alabrtigtigusqortibh e

mclu%Pg h@gg%@gsyﬁz \a]yreru%j gﬁlt &gaél%ieéfg %#%Wd&fn EHIE amino

acid sepyeRtgds indiated ma@«i@m u@: ‘e heRyXREINSIDRE el 59 FegHPNCe by

SEQIIP NGB An'dtta/e hé&bﬁ&&lmms é'iﬁino acmiéesqnerfbewm@tmm oThe
pr esent | CILA-4

f oMEA™E § g "Heg Wa n%? 8‘{} @ﬁ%ﬁnco?es a \‘?nénhl%) %éfd sequ?nce ‘
that istableadti70%, 266, BOVP8AIRB0ko 95k A7To ag%yor@p%dﬂ%@ﬂ tOdK% Voaaipo
acid SOTRAS driseBSp NERer |ﬁfsﬁff§ﬁthe|r Bmb&irh&td) RSBtk Scid becule

present i nvention Rro on _ca

comas FALRANEHLG S LA Ratrer e FEMU e ADRAre Sy Sea

- NO: BdTApartich thereoin diztlein atid amvteiculES5Tof Anedinantiorbinelydediucigig acids that

hybrﬁ’imé 'ug&;’é? hBhﬂq{n ?en‘?%r;dhlgﬁb Elhlf“lrag ‘i’d‘ose hébcﬁtSéd' doofd, l’bed nucleotide

or enent | oned .
Seqhﬁ’ﬁ?‘? %G‘}‘”%’Bﬁﬁ%@’yt‘;h%‘h ampg ApH F%q @’:eaf’f gﬁél 'Bﬁ-&h g agent can
i Nah veteireabgbds, areadreqehtinvent@Lrodeslayiqeid pgrnasutical composition
com glxs?r{gpat %g%t%’n? Lsglg ted ALREn ark&f%dﬂﬁét blin'dg'{ot GELALL wheiRf 1RE arﬁBBcﬁ/

re chosen frombuffers, antioxidants,

compiep 61k AMUnGEARISEaHATPY HEk eSS 2 M o $oS perdine Gngcna <
pharﬁb@etﬂﬁ:@@%Meptaﬁléeﬂélplaﬂ cpmpmsu@ee&helam@ ageor nul ati ons for

ag:]IIP o%T 4 Re%grt]ﬁet &g&hﬁﬁvenﬁne#é\ﬁ(?eg@ghﬁih ghar @eaﬂ@eﬁ @&ﬁposnyon
compuging & teastnne @@fatedthqgr@n aghbgg)ptggq hindg o GE,T%{: H\@efe@ ta?]9ntlb0dy
comBfdels 'a%a@f ch@in %M'ﬁdbta@?éls@qﬁﬁnbé/m (asbiEeo0esSs0érat Gidnfity @t FHEMID
NO: Aésa%npqg@ cp?%ﬁ,& f% %Ec‘l;Tge‘ﬁcet \{,‘lﬁmtaéer h agfaﬁ s%ﬁgé@@he}%tgl&' gk No:
4. CTLA-4 pol ypeptide is a hunman CTLA-4 pol ypepti de.

Sui 3k ef addbis -the prischt fﬂ(?édtl&@ﬂbﬂ&esfdquuid%ar‘mabéutbﬁl@omposmon
com%gls?r?gear]ctlealstn%%r|]stolla?ed hun}én aﬁtlb%gy t‘?ma%sz?%TLA 4, wherein the antibody
comprises a heavy chain amino acid sequence with at least 95% sequence identity to SEQ ID
NO: 2 and a light chain amino acid sequence with at least 95% sequence identity to SEQ 1D NO:
4. ' ‘

In other aspects, the present invention provides a liquid pharmaceutical composition
comprising at least one isolated human antibody that binds to CTLA-4, wherein the antibody

comprises a heavy chain amino acid sequence with at least 99% sequence identity to SEQ 1D
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pol ycl onal or nonocl onal antibodies. In certain
aspects, the nonocl onal anti-CTLA-4 antibody can be a
worenosiss49chi meri ¢, humani zed or human ant i bodyPCT/0IS2006/007555

further enbodi nents, the nonoclonal anti-CTLA-4

anti body is a human nonocl onal anti-CTLA-4 anti body.
NO: 2l dhd @@ightahain emipo diiesjuence with aa feabt-987d skgdenaea tdehiiyliosEQ 1D NO:
4 whi ch are suitable for use with the present invention

i nclude those anti-CILA-4 antibodi es and nethods to

pr oSt @herisepacishiae 2atibedyesmriseRaingayy enais ampjag aqd ST fhat -
complsa&e \%taﬁolé RgioABESHN IENAI 2 and 4 lightichaim dieveadieseq@Bice that

th t
e S oS OATE LT A L i g
chainjaminoatiel sebusmee eamprisicr BAQ4D ek 6 @ndA é\ght shain yoiae add F%WF'PFQ '

comp hélt §@%WN@”@| h ALy £ePadis) ttﬂiﬂdﬂ@oc@‘ébﬂpﬁ@é{ H@BHGThaR ainine acid
antib

sequeon 3 nE SH DGR A 0 iRy € ABR SEqLpnet B Pfeng SEQ 1D

NO: 4n siladhee aspebis che antipodydomplises af\branulsceaqm geuerise CoPRISAt

humdnnrﬁﬁlﬂghgé) Bnd Eﬁé Qéjﬁeﬁcjagﬁﬁt @Mbd a ﬁ}]—rﬁ-ﬁf\é_ﬁ@;@%%ﬁly operably linked

avi ng and | i n am no acid
in fra@éd‘UBﬁ@@@o? CPRg %Hl""lcﬁgtﬁ ”'fr\cﬁl | i mumab and
i pld dn@embbdimert, thé heti-C e dintitredit is ficilinmenalr{also Kpwa.ag CP-
675 2%%{) 9h§§m¥"ﬂ+£/g afid %h?&Ha‘naaWnﬁo el se'dﬁ@nc)éé Bf"bnﬁﬂb@ BéiIRSERHD.

|on I nC ose ant| -

antn %@F@de&%%@etpfﬁéeﬂé'ﬁ’@?m&n@e F’?tbﬂ-{"'%ﬁ ﬁntﬁmﬂ?ﬁ $pgeiigallybind
toa &ﬂ%ﬂﬁmﬁﬁ@ epifopt Behanan OTidy4.t inoiher eripaiimentss thesetitClilbA-éi n,

antlbﬂdles antib Bﬁﬂfan&ﬂ‘?&r gh altl{ &l Earﬁﬂls{ré}gm'o' DyEhet has the sane

namno aci d sequences as a
m)nocl onal antibody that is obtained fromthe

PrepBVA?foh@ﬁﬂ% MBnoklonaSaHTRC TLAYD Antibddy Foemalipibrs: nonocl onal

h
SRRyl AR e e
parerltgralzammlstrm@rsto arsubieste Heanetembadimeploty PRarmaceiitical eppppsiion is a

||qu1J &f?np@%énb Gé¥notHek EmbadiiérRkg pRarmadaliial dvatpotitid ihie dawd and
g chain am no acid sequences shown in SEQ I D NCS.
°°m‘?s A% 4 and the variabl e domain for the heav&_rchm n

shdive compBEQY dtha@resBniinventiondnypiveionp Pemers ati-h TEAsf mopeclonal

,antlﬂoﬁlggl Bf tﬁ@lﬂbé?\tl&ﬂﬁ\&@mblﬂatﬁﬂ@lth Rah'l@ace@tlcdllﬁ a@bﬁt@blé @fdlm waioh

W R e e e
involde ey nanarficETLvEmbroolaaliantibsies SUbhIneTtibn EFRRbigation wih
harﬁf&&é&ﬁ@éﬁg GScoPBYle REifEIRS Wﬂnch @&ﬁ Bhise 'Rlsﬁdhiﬁé o 'é%ﬁelétﬁhgfab@ﬂ

sequences i n ?‘ionSt ant ﬂ wﬁc othe hform as
heal¢ ‘%’WaP'?%ma@HPC%%PﬁP'Bm {Hes éc’rﬁr?pa(ﬁt'L % ré?]fe i rb 8
to pdtit trbﬂ:m&mmtw‘my@mhb hetivk gigresiientsso bewifestiveh dRkarth g@ﬂh@"y

: acce?/%g% -—x% ).ké(tif(l}‘ C#dh@e a?éstﬁos%n\ghlép&?ﬂ ré‘acs‘éné?i‘ly (i.e., safely) be

%/ det er m ned % %: {TE%CQOI%
admigyieteked forg thlgctéq Qrovnqi%arggﬁé v§|doset ¢ dheactaingragient §RRICK e
ternp‘Exéiﬂ?erﬁ'l’Hr rdaméy’ a@ﬂ;(edlﬁaréir@te@rmormmanlsauhgarwatwm@ds esmréray used

as a Iv?rgpg@ae ﬁﬁﬁ% at|vei lgf’i‘c%zﬁ' oFé{LkﬂIfzmg Srérﬁe fcﬂ'&ﬂlg§ up&bé@%e@fn the term

ant avai |
“dlluﬁhfé reféraiton phatnasaBishlyascepiablalgaly éﬂ%?%‘tﬁéﬂf%ﬁd@E'F@Am E?ra

hum@BPdoRert Rk Rtusaidil i¥ethé prdpar@iidhedt the liquid formulations herein. Exemplary
diluents include, but are not limited to, sterile water and bacteriostatic water for injection (BWFI).

in another embodiment, the invention is directed to a composition comprising an anti-
CTLA-4 antibody and a pharmaceutically acceptable chelating agent. In another embodiment,
the invention is directed to a liquid pharmaceutical composition comprising an anti-CTLA-4
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techniques. Alternatively, the class and subcl ass may
be determ ned by sequencing all or a portion of the
weonsoeabl domai ns of the heavy and/or |ight chedTESm06/007555
the antibodies, comparing their am no acid sequences
to the known amino acid sequences of various class and
antibciylod BBEAsInGhothenamhedimebl therrventignds Hierter A HFANPOPIY

compﬁé ifiPeh %mﬁbﬁ!dbﬁhtﬂyagy afd ot ant i bodi es. The anti- CTLA- 4
| g\D %ﬁlgﬂhérﬁmb@dmeﬂt Thefrﬂf%t@gﬂs %%488 c{g@omﬁﬂn c!o%nsu@d arPdhti-

CTLAN ritib 6, ApHarmntdubicaily agosptable Cogiting ége?né anfh aphaymaceufigatly
accegtgo%gbﬁ{er Ig otﬁé%%ﬂb@&n%ent"lﬂ%‘é@ﬁtlon @ﬁiwb&ted\tdd COb@OSItIOI’l comprising

L a LS ANy %ﬁ %@r‘wrabel C?)hlgtl Inle. In
an erTA BRI NG Resomane g aar affylie
anotHeQelﬁbé'ﬁﬂhéht itdhihvaintionGS Hitectedio B domppsition porprising ag aﬁd@“t“bdf
antibo: Eg‘?l\ ngh%ﬁd Ae q@%ﬁe‘?gh‘lb@d%@rﬁ thtgr\@en‘%n i AR die t8a composition”

ch ant dies kill cells is
comnrlhlngaghntFQWla@PPOSV RIS pehitidingnd parti ci pation in

CD{n anbhRr &attselingdnt, tﬁeﬁgveﬂfrordé dieavteand & boulyosjibaganpising an anti-
CTLég%ﬁtﬁt{o 35] Ea orlm%célﬁlcﬁllg méb%rbg%ﬁr{& a@&t%'a%g%a%eutically

trei

acosfas fonitnege. Iy soieer SEpEUIET He YeE) BAEtedin 24T PRy
comﬁrf%m@ 'ah laﬁc\' Cﬂ[AM bktBody) & phérhlacéutically aceplable wheldtingiagarttiand, -

trehaé@ﬁe}neﬁnpg;\er ed&)e CaSF g]%fua\}en onqé i rse%{yd td Qc\!&wo%ﬁﬁ comprlsmg an anti-
CTLp#ehtiodpEDTA, and trehaleserin amthqs@a\yo‘ﬂma@t tk? I"V@“P'K@ dir %‘ft?%w a’

comJ&ﬁu’bE c@“ﬁ;ﬁlsﬁg gy HH?CTISK 4 bspbnpesrafananchdiedi es that are - -
capa

g bR S i B oHpodfiblis o
CTLAgGRahodyLer phaendcg@Rblly atoeritaide ¢rg@ng 3e6AtRANd @Marmmwally

acce,l\ﬁ%ge »suftSttank! ulﬂ%ﬂoth&%bobﬁeﬁtomb rvition RY drbeied Rth doRPbyiies
are not ca

i o S U o .
anoth@@hboliimeat thi trivertioh ds dieateq tm@mpogtm,c@n@és"w Freafiliead -
antlbolgﬁ,t[}]e ﬁ%ﬁ)é @%%E%uﬁﬂaw @Jce%ﬁl@étfﬁa&taﬁ' In Sristhet @ﬁlﬁodb@éiﬁd‘ne

fid
invehigndediresigH i cqn&os%;'gqpﬁ]lpélgng glgarrstlg@g\ AL E%J&S hatnngceutlcally
acc&ﬁ’a\bw dhlelathd dgenienresd tomthengroupf coosisting of B Feand DTPA and

ol gte gS€s. The | g& and | g& subcl asses are known to
pyﬁ%% ‘di sul fide bonds within their

" Whi Inaneembadimariaiia TgUiSn R AreRed 1 G PRI RALEng ant CTLA
4 ar@o&?yr Shefrrfn Eée@{'tf‘aﬂ)% adcaptablg GiRfe rantl b paremcéuticdliy deceplable surfactant.
In apﬂg %P@mg?t @ﬁgnt%{x %bd%a&gftopd &&%G%&n%ﬁtpﬁg}% anti- CTLA 4

ant'b@Wemttdm ang armaﬁe@@a&vacwp&ﬂ%d'ﬁﬁ%ﬂ?s %E‘Eef eitbodimett, the

inveidr |s Gildefiscdo aBEM PSRN bemsridipg |aa1$STI|./gGﬁntm>bd3} tiiding, and
anot her preferred enmbodi ment, the anti-CTLA-4 anti body
polysgrbaiei30) ass | g&. In ot her embodi nents, suitabl e
ant in &56thar emtzndinidnb (gheegvemgn i diresied gté@]cq;@goé@orb?pmpnsmg an anti-

CTI_dA Egﬁfb%&v: Q%hérﬂnaﬁmcéh%%pﬁ@!e@hél@cﬁ@%@@ﬁSa pharrhdvelticatyeagptable - -+ -

For ex agﬁ He ar? tﬂl}gTLA 4 anti bodi es of the
bUff?f %%ﬁ?h?rm%‘?‘r‘f'? agrspehis SWEEHIN ganma t ype heavy
¢ hailmanotieasmisddinidnz, ehesinyentidn is Hissctedtd @ aPmRPSHOMERMAVSIng an anti-
CTQ%S 'Zhﬂlb%8¥1 %?ﬂgénacW$al|y\£Eerta¥,é?bhelm agént, Aparmadeuiany @cptable
buffer, and a pharmaceutlcally acceptable tonicity agent. ‘
in another embodiment, the invention is directed to a composition comprising an anti-

CTLA-4 antibody, a pharmaceutically acceptable chelating agent, a pharmaceutically-acceptable
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the anti-CTLA-4 antibodies utilize the human VH3
gerniine gene. In further enbodi ments, the anti-CTLA-4
w@nitshoddes utilize the human VH3 gernm i ne geneCEHOS2006107555
human DP-50 or DP-46 heavy chain variable region, and

i n other enbodi nents, the anti-CTLA-4 anti bodies
bufferlé. phdrigcduticiyaseeptalite 5@fahieay gnccdptiammacatiical) ascegaftioienicity

agen tThe DP-50 gene is also referred to as a VH 3- 33fam|y
gene. The DP-46 gene is also referred to as

3- @@n@théramuoymgetn@e invantiop g qireetgd o AGOMPREIRN ‘iﬁ’ﬂ‘ﬁf'%”g R0t
CTLAQ%inbo@Q'br%‘Hstﬁmbl bodi es utilize a human DH gene that is

sel ect rom
n‘J't; rﬁ&f{_é 48n od§ H{es@ﬁﬂ@ﬁ&gﬂsﬁém ih b dg{ﬂwl Jﬁ@f{ descrlbed in
this aBic@®nh e eMiogwAR, the GOERASItPN FRFRTREY ARG Aedkardbodyp
compﬂ&f@ a W&%&a@@& ectictSat it dobd, 9§°/o?orf99‘m:‘ldi‘enﬂcd1-lgﬁ1‘a_ dnfiiad adids

R S

95%, @ 8% identidalio eharminesit ssavrnse shaws IRBEQR IO 4in another
em bc%mnén?% 31 H?rﬁ/ont?:%mﬁpé& @R aRRBTICA-9 Bntbohyf &N BRocloNaltane-CTLA-

m no aci sequences of their light chains. For
43“‘6’2@%13” @1 suitable anti-CTLA-4 antibodies may have
| arhelant-CTAL4 ahiabdypresentda hediquid giermadeatisas compepiiansican pe as

prewglf?1 é} qae'séhb%H’[&‘%ﬁﬁg AESHESton Eneoné '%Fn'bodugr#{AhélhcﬁiH ﬂrﬁﬁﬁ’éceﬁtlc@lf

resen I nventi on ave Q}'l chai I'TF
compeRH SRS, AL EMRFEY SEHTRNS A TRy SBPL e
90% 20592 pP0% idgiticalabla v aminb @cip séquencd shown HeSESh OO 11y andhigrther
comp\{/ﬁrﬁ%?a b_allaqg E@h Q:ﬁ%fehﬁtfngat id éﬂa/fdﬁg‘? 12b7b06.Q8Hiib S f55a By AHIRBBGId

sequee®, showrin SEEUID NR: 23 isanglies emP?fi"g%ﬂgh%'?ﬂb'Ucﬂh%{tﬂ%g”t\ﬁlﬂ(‘er e
comﬁcﬁﬁ’oﬁe&hﬂ?i@@awﬁmL&eﬁanﬂbd@WISIM@btlortdhaltFﬁTLtNﬁfbannbgm11 2.1,

h ugﬂ!;‘g C\Q/}%réﬂ_t?ktllon oﬁ%gfﬁd@ aﬂtlﬁ%;ﬁqﬁ:ﬁg ‘ﬁ&hlé H’\a?tﬁé&eumél ébmpositions
of thg ereaent invendian isi asnéraky aé}gggtmbﬁ@:@tgm@tgrwr U@“q‘ugfﬁlﬁ of Wgher at’
leas{ ébgbtﬁ @théArTg oMﬂc Heaka{ Badl @B@Jt M0 mg/n€ BEGIgheE, dbiealstiabeaut 5UK®/mI or
ok e S SO b SR PG o
embadiients ziod @bngmamwe@@nméﬂ Horthi90y Renealy Snges Gom 35oys0.1

‘ mg/ngﬂg QboLfPEO(ﬁﬁgVﬁl‘P rfl’éﬁ\tdbﬁﬁ% 04§/l oldbb@N B0 Mig/ns CifeRt atut 1 mg/mi to

I O 1
aboydhaaimlc R 5t BReiRl o Rl B s o PR 301 %’M' g adetdo
mg/Mafrorabb@mt n@gugtml tapdbogB5amg/imb fray aheHtdE ;oém! tar m%‘ 25 pg/ml, or is
abo%t%é% Qﬁ"ﬁeﬁts tr@'&oﬁdeéhirﬁféﬁﬁf th& akti-Shav-£5ntdbdyl i€ &stiiquid
a
phamqulg‘cggpvposglon F@gg%/ r@'ﬁ_%)oué{}@ﬁ\g/%g{o abé‘,l wg?ngzpl In sc{me
emdoﬂia%hts%ﬁﬁer sietibodyodoaceniretiaps adl lyg usat whergdhe cg)gmpsnm;\rl@mtended for

sub utane ua%d)y at least 97% even nore preferably, at
S9 et nor e preferabl

st 99%X st
pr eA%v%|h9reln1t!ﬂe%rmae¢‘rh‘€la{' %{He'lef?@yée RISFOS*FP'S &t%an form
at |éabfdha%bnd:@?g Qbvdldne ianit, brbcmd-ywibe)do h metatmb AThelatingteigerd épytypically

a ma@ﬁr\ﬁg% qap%}lﬁ F(};ga b@% E@E%ﬁﬁgﬁ c'ce)ﬁgbst(l)trﬁmis bORLtaGiRE B complex
withoaprgies, siich mh@mp@@%ﬂymoﬂenéoa'ﬁwﬂa Hpt fa}naCY?waPﬁﬁt'"g |

agent will have electron-rich functional groups. Suitable electron-rich functional groups include -
carboxylic acid groups, hydroxy groups and amino groups. Arrangement of these groups in
aminopolycarboxylic acids, hydroxypolycarboxylic acids, hydroxyaminocarboxylic acids, and the
like, result in moieties that have the capacity to bind metal.
However, the present invention is not intended to be limited to chelating agents primarily
by the chelating agent’s ability to form bonds with a metal ion. Therefore, the present invention is
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A ethqur@d@mmstetrgﬁwéaq G EPTrY, %Wygaﬁﬁér%'{}%ﬂe’\%@" 2l ‘hﬁﬁfom

I'n other enbodiments of the invention, the antibody

i nhibits binding between CTLA4 and B7-1 , B7-2, or
whoiok/09Reef er abl y, the anti body can inhibit biPci/n§006/007555

with B7-1 with an 1 C50 of about 100 nM or |ower, nore

preferably, about 10 nM or | ower or exanpl bout. :
not infeiiastto be ligited byeny precilic mestre@fsmw%whxef”?ﬂf%?t ﬁ(‘)"gﬁ/{}éﬁ“
form u@Hhor%V(ﬁ fhel”ﬂﬁés@ntﬂrﬁ\%ﬁﬁﬁnaiﬁh Yhe dxBipiests fampedcheirtinglagebtsrieteir may
el s oo Bl o el g
agentjsrabfiigrtafsimy boridd witvagmetaldaer , f or exarrpl e, even nore

pr @ﬁ&étﬂgla entsﬂh@t‘ﬂre é:wtﬁlbl’é o uls@iwlﬂfe, praseht inhtorp inellias, &bl aye not

imivef s GpinpeRSF OBl £t P SAR DR LR bR 0Kinek, >
(2-aramt-2-oXSEhptarminbéthand sulinis agiddBRS), Aeferaraming QEF'D gitricgridag
nIaClI‘%fg] i errbt de%gxy@holéiés gfx@ﬁbl%é ofduftdnnd érﬁ(lnodmb&b&(yﬁf Sidzlhgude

nitriloB20etic atid (NT1A)QK-2epceanizio-2aifniriodiacafic atie (ADM)i hli(:ammethvl) ycolether,
N’N’@Nq de?’%géé\sl\% ?ﬁ& éaﬂ'%qz\% B@&Ehﬂ@&%loﬁ@éﬁe eoaRtiescid CTAf{s glutamic

acid, a0 pepedl el L BRATRRSL SO RI BT EmB O gt et it N
hydr&véthhmnodrabmuc abitl i(HIFDIAAN, RibtsHyddyyetayiylycioeniidine) fuod N-

(tnshg%)s/@%ﬁgmgtﬂ ) ‘ng 8 ﬁg gl‘lé J@) | A ng%%?gg di4 ésraighgfgh\%ubstltuted glycine is
glycyidiviclre g An gxﬁmmﬁ:,qf qqgahl%(éesaxyﬁ@%ﬁ}? lsgﬁ %}qgfen hﬁxtures of two
or m&BRHARRE agéhté/@ré iaRb kRcdiayeed di theépreganu uatehmnl. i ght chain

an%ll'!‘ %@1)9’ leeé]td Iused |mat}§ u“r%ﬁtYoY‘u c@ﬁ] Be kn]egé'htt wheR &@QH@ NE8%e e acid

’he ant i bod c%n
or frdsi bade form phibe epRwpe(a D rmr%toaﬂefafmnp efgings #Q or
“edelRRANOF a@ﬁ@oﬂrésgmdlr@fbalt fora . gothaeblﬁesﬁ@mugrwﬂsaddmmsaﬂbl' lgase

addltfcfngiafte nsC > %/dﬁé]s %Dﬁ@ a% {%ﬁl%%%ld ngélh&nrgﬁltsa rétd %%e alk%h ‘metal

saltsqe.gs sedwnpmowsmmtswtsara"@mq qsoynelehsalts de- Gre%?\F)W"b?&!‘S) pRghyalts

can fg/%é(’r‘eaa G YRR weQIfIy @Jﬂjhd G\%l%ﬂ hg) dc\sng kSR USIRG @8, thehature of the
anot

salt ?ﬂdé[;ﬁ Ple'l&fl’ B&hﬁ@eﬁﬁ grﬂerxtr Edéaoepd g hg\{wﬁrﬁ[)%r%? cérﬁoxyl groups
presantlagathe pthaiwhict thepstabiizing clteﬂa@ngmgqnbls g@pgﬂec@ e%Fu% ale@ nqmn |n the

art, cﬁ%ﬁtn"lqﬂ S -Ia%‘ile d@é\%wﬂg@@ngoihs wifwicH ﬂaﬂl&hlaﬁtﬁ@eﬁom bbHdNGy way

ot ugherdNStRER SOP 5ot P B AU AR S LR A Custate
edetafoaagRem digodinnm, beiuGDRIete) risadios egeaec@r@mofasanm@ﬁetafgr B[R

swta‘fb? ssallt% éét?gogmlrﬁeo@ﬁﬁf |¥@Ei‘e%§arﬁ|nélﬁ19 te wEei n the

es are selected fromthe

Coriheiaing BoesHs Ysep I"é%"e'ﬁié?ﬁ’f‘°’b‘fa”rl?8rﬁ’b"(§f5%{‘ras A8 §‘P*&@é°é‘sbi9"’a‘ed or
hyd@teh%rmﬂﬂ’ ﬂi@(bbﬁibourﬂ&r dmt&%porﬂnap lsalt eMfisave thefchglatingragent i ig e golvated
or h% 31 (gfj I, it an%E gge%r i *basrbgggof I5Ei9dtioH %?hyd‘?a? Bh Wt e.g.,

oar

anhv@suwwsate%ﬁthy@’atséﬁnﬂ iriwdratesfonss), By vy Al fvvheé r"ﬁ%t[aa?" a suitable

hydfafSdt EBEAis JI%TL@OEIS’BK YiRjdraté; apt beitabie tdrine dEcitrivadd rindd dnbydrous:
nseryvatiye

Ltu ted f h
R o P
r es Bditablefchelatinglagents rslddr e @ntibody msmons of the present invention

also include, for example, those that bind to metal ions in solution to render them unable to react

- with available O, thereby minimizing or preventing generation of hydroxyl radicals which are free

to react with and degrade the antibody. Chelating agents can lower the formation of reduced
oxygen species, reduce acidic species (e.g., deamidation) formation, reduce antibody
aggregation, and/or reduce antibody fragmentation in the compositions of the present invention.
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and substitution of nonpolar residues for polar
resi dues, additions and deletions. In a further
weroedddrent of the invention, the anti body cone@i/ns2006/007555
fewer than 10, 7, 5, or 3 am no acid changes fromthe
germ ine sequence in the framework or CDR regions. In
Such %Ré?étlﬂs lég&?&ﬂ'r@%@é or ﬁr%n%ké@@ﬁﬁﬁ o e biibBdy thaweorrillagd 5°

es In ramewor k regi ons and fewer
W'thot“l’f%ﬁlpr?@d@ﬁé’ﬁ@@?gﬁt'ﬂg P9RLCDR regions. In one preferred

enmeh aedricenttdiien etrt dnblathg agenitiiefesrefl tanit is inthrdedhag heresited
conce%hﬂagoncrgﬁg&ﬂftﬂb ﬂ]e%ﬂgoJcéﬂ%WéthJ R a@ﬂ%r pBLpdse V&I di then 7

re err oql t,
Chelat"maa@hh rgeexample; e cmcsnwsev Rf Cihs'@ e?} '%C%HQEP@ a[rF C e
pharrﬁéﬂéuﬁd&%ﬁ\ pbsitidn geriify Fageofian abait 8.0Maldrandlartaabhauhsd .

mlllmgolqﬁ ﬂroﬁoéb%uﬂr r% {c%{‘n%%lr W ab'bUtel o%r}ﬁlhmﬁ}’ frgllﬂanS& 1 %Qch(Bmolar to about

den or sequence simlarit over

- 5.0 ntilimalgr, froma glppuh A1 mﬂlgnqlqréq@boghhp ﬁ\|IIlr@)qlarv\ﬁ:rtqumta}t?@utlpmlllmolar to

aboup@ghﬂllrﬁﬁlart h\eceh!alg RinbediRksits, thegpat@itralion of ofielaing agdnt indick/liquid -

sy AR B 3BB5Eo STRFHIE O APLG 4. o
millingoag reboirGe04pmitimelan lsbgut 096 milimaler, ey X 9%?'"!‘?%‘%5 about 0.07

mllllnrr’cﬁﬁ'f ﬁfo@ltd ‘M) mifinolaf @Bbut 3%YamilkRéIer, Bt epahilimold] abdoatersd?
mulhrp%nzl\qoygp %,m lw[%é ﬁEgUt@%&]%llgr?{)l?{/eg@é(r) 8‘? %Imﬁoiﬁﬁaeb%ﬁt% 40
millichdlgrhdboattabamiflimolar, loe aluh 1.8 etliresiare 4n cqrjﬁam@gr@pdltnﬁ@tsﬁ%vy
concgﬁtraft‘rprﬁoflch&gﬁn %9@*’[ 1 ab%mza’tnﬂlllMolaWaEJht blos mamspIa ARt @3

mllhr(mmﬁ rpbput Ogﬁ n:éﬂllmgl I Ila)fnlqn (Fepébv g}?acgg%eg\ﬁ?tlog %epagévga entis
about0J06 nillinediat &rbdnpthet Mbcmnmarbqucosmret@nmd%aﬂemmt@ about 0.13

m"mJnggntlty or sequence simlarity over the heavy chai n
nce of gernmline DP50 and/or with th 9 ‘i?
¢ i oferits e capoprrgpny Bl et 79 1opp Egigacons

am b%ﬁbibﬂdlfﬁh@l (.e.l fesmaridendysphbrarmessare). | Renges iB@UHediate o the above-
recﬂFcé% efat@gb%/%éht c%%\cén?rgt%ns Q%ISOQ%’[?NHeW fe ;EHrlle ﬁﬁﬁméﬁtlorﬁ‘tFor

nore prefera
exampplefranoad pfwa ugs uwwa%fo"wﬁ}'om?fraey priBe %thé(Bﬁf'te%‘fa"ieé g8 ppper
andBﬂ%’WerS:ﬁaﬂ@@@Gnﬁérﬁe@tobeamlmdam d, nucleic acid, or both)

aﬁtph% tfcﬁilnqlean? ?h%bﬁ%gﬁﬁneqség@n] légélécYedQ%ﬁ{ thé pl%u;b%\éiétﬁw EDTA,

seque
DTH»eaw ad mikferes hgreof. dn anqthemmba@mentr B P*éﬂ‘?‘@%&t?@ﬁ'&tés DFM. In
anoﬁ@%ﬁﬁ%ﬁﬁlem th@ichdating g6 GLUEDME In aifiotiesn bimbodiyierd, the cHelating agent

is D'll'?%,l ||"|aﬂﬂh%[t?"ibfqlm§“t %e H_md}g\‘f%mic% &Q;:%&gblnp@iion]coTpnses EDTAin an
amdupi thatigamedly r@gesroro pboyb P &1 avicsenajar te ARoURA L Sregyahout 1
micrbB84 REBHER6S nifBAEY, $riim Qbouk 86 HiéHol&riteThboat 10.0/miivedlar thuen

coob S 2 S s SHL o  R B0 e g
In cereifuanimgimentspthe abreleytration ofEPTAnD rtﬂgdlgyld géar@ggeygcqi pQﬁ\ﬁOSI'ﬂon can
be aj:'aﬁlj 40b(§dr>{| iotar, 0362 mllﬂmgiar é 027 A\ullﬁndar 0.68 rhillithofr, aout 04 Tnillimolar,

about]0.05 rmlﬂlmglal abqut 0. Oprgp!prpﬂlﬁrnﬁ@u’c 0. ﬂ? gnﬁlgre%éérajbg% 13) r’mlimola? a%out
0.2¢ Jnmmajmr i dpech0.2Bhilimslag hbdut 027 mBDAGlamarost (B #imslsryabowtt0.31

mlll%)?%tabgé ﬂ’e3r4§r¥ﬁrqolgp 5@7\)% b ﬁ%ﬁ@léﬁ' afdlt 8. 8RR MimSaY oor H@Jut 1.0
millimeiast In certain embodlments the concentratlon rcEfDIrESTE Is about%%2¥ fmlhmolar about
0.05 millimolar, about 0.13-millimolar, or about 0.27 millimolar. In one embodiment, the
concentration of EDTA is about 0.05 millimolar. In another embodiment, the concentration of
EDTA is about 0.13 millimolar. In another embodiment, the liquid pharmaceutical composition

comprises EDTA in an amount of about 0.27 millimolar.
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95% even nore preferably, at least 99% sequence
identity or sequence simlarity over heavy chain

wQo a006@aid4el r egi on sequence with the heavy chai nPOUEUSBD/@7555
sequence of heavy germline DP50 (which is an allele
of the VH 3-33 gene locus) or with the light chain
v aAd i ceabes thermenpositiape ofithe pesanymzentiop prtigaallymaydurier

compﬁ%e;al %%Y@%S%Eyeﬂg%t?cgibu%r mtahg;tﬁcﬁ{e{ggbﬁdémnb egsht. s ased herein,

the tegrd cRYERIC ESTUF 1 gngdde C%ROﬁltl?rht %e$lgqgld%§%od& ¥rﬂr8["at|°|5|$% resist
chan@¥s iMpH.hintcigain ergbddindras, theseldertutier apwgye Hgid mbmornwlatlon to

es;nst%%anera1 % mgbl-pk}sztne 5&!09 B@ts?@&qgkér@cﬂ\ ug% cbrhSori%hféS ent

ares  at .80% e
. pr Eerexaipple, a niffered Ut m@«P@rPf?Pﬁfeé*%ef geiag a%ﬁg%ea'#@ (L-
hlstldkn@fh?ﬁroaﬂ&’km)yeﬁﬁ Lastiding irethe aspdpyiateaimoliata it ardE24t aggsied pH.
How ‘gl r tp:q&%gl ﬁ‘b?ﬁ? rlnglj}tg ft‘r?é ao%gﬁ%%f%?gllaéﬁl@%Gﬁquﬂﬁﬁ’[fbb&%o@ﬁulatlon to resist

cranpéean B DpihelsoNd,of $e G eSS SOMNGSHA FRIPOTFID VRS & T
exan{pﬁbea Eﬁﬂeréd%@rﬂmlor'\:%y b€ Picpires BaRINges o], dudle agimtdrdsbidsic acid,

and &U@M}%@éﬁ{}a ﬁe%ro?r@é%%rn%u%tsqg &hi6L AR desirdd . ant i body shar.es

or “sequence simlarit over t he
he&xgmples gfisitablsrbuffers Hﬂclbéédluéﬁe aet lwteqﬁomﬁt%eé SaFRIERA
acetéﬂ% QﬁElH@(e 2051 LR §dcéihété)”glmbhatej dirate@id e aneotherdirgepivtacid

oo S b g sl Al 00V 5 bR il
phoqph@fce\blakah(y phasphdtesa ascofde, taytelttlc aeid, @aéﬁuéqq_q gyplsye lagtate, lactic

acid, a% Be‘? gé%mﬂg des 5&&&@&&&@&@%6‘@%3 S2%¥nicaoid, seditin benzoic

00%
oo i el e S . 1€ Bffe, ano
mixtlirgs te@bf. fiRBnerérhipdintemt, Efﬁ]butfbm@e@tﬁtepRg regi on sequences

Of 19 Sﬁz{ﬂér @ﬁ]b&? mEnt, thé Ré(fﬁatr |sméhh@rTr%rﬁiHﬂﬂﬁhéTﬁma@ﬁ1afehﬁ used to

esent 1 nvention, e ant| X st 80%
prooat 68 PATSOBHRISIC) o ReFBABEMSBIE EURT AGT Y [VEF arof o te
hls’u&he beartan0dntiopetic (ay..&- pr REaardibingr) onatacanea@rm gg%tndﬁg,raefree
acid? gé/eelgaasg ke ofhist aﬁ%s% saXm érbd ARSHohRIr&hRfid)| ld}hydra&lﬂﬁﬂ'ﬂe

sequence or sequence; sim.|l ar
hvdnohremlidegwfaiér@uaﬁetg@qa@r% e oA R AR Y e, affrred o
(e.dl, %nﬁﬁﬂlra@e‘)‘ bONginERY ah eghyarous &nu ehidstglinef Tepurity ¢f distidine base

and@% %aétéﬁ?d ‘%rGP\r‘}eg"r? entﬁe X&Pé: ]sglons g’?eg&g@/ c%ﬂ?rg g{s Igégs? bhdk 9$°7J €at least about

99%yor & lqasedboifg 55?/0 éﬁ[ uged agqelngtgay&erlgv@ﬁltw pe ﬁqngé}(Stfmgv{%e refers

to cRdmit& ﬁﬁt &Q\%ldlﬁ@bs jeistqod @f 1Beé al)l /., satdesaibed ingHedVienirirdex,
y sequence identit
13t'§%t%ﬁ%‘£ et ﬁgl(%{'? ?3‘ (\:/\n tgzté Pheqheavy IchglnnI %/hgr i
chaiNinen a coripentratioCpia buffer icrxterredie i IdprROde g@a thefed d of

cong«%ﬁagdﬂ Jbﬂ'@ggﬁt {nk Gl didr GbHRBRratibY SINEF abrd&fr eeabasg fortnhd the buffer.

o TS SRR S50y AP S l SRS
con{@idBtichs@anl raBEERirGM stboul Orfaeiimalat ammm@am 109Gl In one'embodiment,
the cbr‘?&ehlﬁ'%ﬂﬁﬁh !éﬁ?faeﬁ{%?rton\edbo@chﬁbﬁm kBRIl s mth & fb&x‘éﬁérhbodlment the
congerbRT B, DAl 1 B3R OB BN PARONGP Sy Bi'a) A ] Bodent. e
corlcetiorDéithe busier isabait prav, @bau bynM,aboutd8 g, abogt 15 mM, about 20
mM, about 25 mM, about 30 mM, about 35 mM, about 40 mM, about 45 mM, about 50 mM,
about 55 mM, about 60 mM, about 65 mM, about 70 mM, about 75 mM, about 80 mM, about 85
mM, about 90 mM, about 95 mM or about 100 mM. In one embodiment, the concentration of
histidine in the pharmaceutical composition is about 10mM. In another embodiment, the
pharmaceutical composition contains about 10 mM of L-histidine (in base form). In another
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nore preferably, at |least 99% and nost preferably,

about 100% sequence identity or sequence simlarity
wowaok/oedael heavy chain CDR-1 and CDR-2 sequenceBCTS$1906/007555

the CDR-1 and CDR-2 sequences of germline DP50. In

yet anot her enbodi nent of the present invention, the

emboﬁlment‘,7 ﬂ—%é:@ Ot Gion 3t hli‘.t%ﬁ\étﬂ} p/Harn[ﬁQée%mei @Jn%o@f%d’ is aBbut 20 mM. In

even nore | east

u anotmmr@bqgm@ ,ﬂwﬁhgrmaé:guchlézgm pge\;t%w cpm?lgs %t}o& 2 rgM %, L¥15{|d|ne (in

base \‘&rﬂ'ﬁ t Ra‘?ﬁg% mﬁﬁﬁbdﬁi’@fo iRy tfoed-mloied, histibioe torteMfAtiorseue else iptended

to be &Bgntl th )étsﬁmgn %%ﬁo %,' rgﬂedegéfn\{:agug% llithé Qcﬁnt& %Rﬁ °%%DRhe
abovexrediteODRILES g%uﬂmne@éordﬂwegm'tﬁ Freigtegredds be ingludedar n i ne VK
Ol eh&apﬂﬁ bﬁfm@éjusgﬂfﬂ maihtBiA ad RbteplableMAeniwhivhdyn aftect

antlbﬁcg/é\@rhyh QQIP]Q/ Igw rgfﬁ%e%lﬁ%chmﬂosq%P Thqu]}ﬁai ?1a Ma%&ﬁlcélhe

compabeition/gpicatin ISfb@ﬁeretbhte regintain @pHp meme@fmm%ﬁﬂ%@eyw from

abou’M'S % abolid 7; Fom abbk '5|O't5rﬁ BB& Jirom ldBItes. @-to aS@ItE 3aerngé§T lhiémﬂedlate T

dIeS in accord a nven
o the 0w g oSS REP HVSHoEH 20 oAl B TR TSR0 Py orges o
valudshueinPR-chiibihatiaw pf aryaf the abovieabtited vagisas. upmerangipr lswergléﬂ@ are

‘ mtenki?d t@b%%cru?&f "k %ﬁie Enﬁbcﬁ‘ﬁné\t \tﬂ'el |§1un§%h£rﬁﬁb&%cﬁ @&ﬁposhlﬁn is buffered

use
to maipjap ta,p'élrfgpb% 5\5y Irbq.pgmgr %t?qdmné tl&jlﬁg@ pa?r{rﬁc%wfaé ﬁgrﬁ%osmon is -
buffe@@l’cehﬁtntaurambm bbgboeis.0.Bi as, therefore, is indicative of

| nt ar ac? ragg’eb‘!hg %&H&S‘mﬁé & ﬂ%fpl'%]s%ﬁt iRVEhlidh Y ory hgﬁﬁhrther

e co d
compsis amhgmtasettﬂﬁ@lvamep ls teRy PRTE P.asﬂ%"?“ntgéﬁg "fo agp A3 lised
hereﬁnOtHB Eoaty Qéhlcm? Abént” dr ienieiidri leteelytoias excipén g'laleeanm;uat the osmotic

pres?JLgcie be ag%pld(aﬁ rrg/ 1‘<)irrﬂul¥l¥h>i CP\ & %P\GOA(mEhtg Qﬁ@Hoﬁ‘iéltyan@nt can adjust

ecules via a s ?
the qsmnmreqsnmof@mgtmi @‘glbpcﬁygﬁﬁr‘rtu@tl%tomlcasg thatdh eria@r@dy ormulat|on

is ph%l&& éaﬂy edhavaible Rith the@b of the Dot EIRG e A4z dibjdetl 26st{iDIBB)
embg@mg@ﬁg %tlt? l_a@é@é frr{a?ll%ont}ﬁﬁé fo aAq bve%‘?elnt in kJ§ﬁlllty of any of the anti-

CTLA#tantendlieg slespribedthiendiv die g,sotqmceform g@t@n i quﬂl@eﬁ pas essentially the
sam@@&rh&e%\'&%rb Bs With&bid4d. adbnidiorfharmBbrayensrallyheps assebtion

3 e AR B L i b R

osmotit dréssusdriowdhe ohhuntandfooty Corpasepneipgtvhive rsmanypsrienic’ fgispd to

desdbb Qf&ﬂﬂﬁ{lmmtaﬁr&mg@m&&e%ﬁo@%ﬁﬁt RehurtemidbdaRBtonicity can be
creat I .Ng two anti

meapuroq pS 2 VaPPF ESS G 1oo TREHRD VRg PR NG o R P ag O
 (19B@)tonictydgéto upakio Rrepdre tet ampositBing gtthe present nyentipn garmexist in
dlffece]n?i%gr% 3 \)Vn?rﬁﬂﬁ]%nf&w) e Fé‘fe?ved%‘ﬁ ISQHteHaHthaﬁ:% tﬁés@fdﬂf@fént

I Nvent i on na) %
formaT Lo EPSEhBY M BEF BHET WRBTY H06R SOLP By e SR adért can
be iRn erartisroaidies] - dr Dednastpeei)fdr cebiniglidrmelisomers EithasAlphp or beta,

includl nlgtalp%gbgfgriangMe% bétF or Qgﬁg g)etanﬁale{%ealbﬁ? QiR L&k %ldfréésbase fgrm o

n be coval ent |
ahydratﬁ@bfgmt @%ﬁ@ﬂnﬁ@f‘j%@l Vﬁéﬂf“i‘%ﬂ’é’“@ Mn, or my be Y

I NCRrdAe embBdIment, the tonicity agent is a saccharide. As used herein, the term
"saccharide” refers to a class of molecules that are derivatives of polyhydric alcohols.
Saccharides are commonly referred to as carbohydrates and may contain different amounts of
sugar (saccharide) units, e.g., monosaccharides, disaccharides and polysaccharides.
Saccharides that are suitable for use as a tonicity agent in the present invention, include, but are
not limited to, saccharides selected from the group consisting of fructose, glucose, mannose,
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noncoval ently. In another enbodi nent, the anti-CTLA-4
anti body has selectivity (or specificity) for CILA-4

wao b@ab/ov@ont | east 100 tinmes greater than its PCT/US2006/007555
selectivity for any other polypeptide. In sone

embodi nents, the anti-CTLA-4 anti bo doe t hi bj t
SOty gB RRASRET 108 615 S ARPHUN Fo S DEIREP RO

‘ starc@trfy%xidﬁ@nstﬂlhﬁo‘aﬂer sEite glacand cdne mixtures tHeEeoSeI ectivity

of th th%ngmbo%T t‘%heatgﬁ ggnt |soe(p L Arusd hé\glnr‘f%mspolyol“
pox i ghe

wel =K e teac
refers mexcfpie@hwitfunultlm@PVCﬁf%‘tw& g s SLga AERNNS Alaoedicig

suga | s@§driatohdls bisd sﬂu@ar\&ﬁits EmonbkAbodifrédtShe fhiydbhas amolBtufar weight

that i lg $ @889@1& g@oaigﬁrg Qtrasrfge ‘fr N gﬁﬁqgéﬁ'ﬁgﬁou@% 'kD)CC:_TFE'Aéo%cmg

sugal'ris mmmotaunn@memlacethlegr@mt@t mw&ﬂuqey?ﬁtﬁ eonépr fepe covalently
with JSRY XQOCJiﬁérrénﬁ}fo drél®s Wﬂrbtelﬁg%aér“narﬁ\'bdmwugﬁr" it e which does not
have@]%ggfép%glpg gfyagr%ﬂgdp r@fsugzﬂ'e Pﬂlécg%?) geﬁ%slgggld fc?%sé 3sa oh%nty agent in
the presieit-iVEhWert inainde, buichye dt limliesi to,polyals |sglgctp¢,fr¢m,themrwé:ﬁlpsnstmg of
manhl{bl ?r@lﬁél@ée scﬁlﬁﬁ? %Fyﬁ’mﬁ)f |§ohﬁlt Fl‘écﬁt%ﬁ Raltito XGIRS1] ghterol, ﬁHétltol propylene
A- ant i b not .c
glycgl‘,I Rﬂyg‘hylﬁeﬁ glbc@bﬂr]oalgnl 6‘8{{ éﬁ@gest thé’ gi g‘h%ne e&ﬂo§ E}é& ﬁa éonlcny agent
is a g@eduingysugdrisetiectad fea thergraug cprsitting ofdrebaigss, eyredse, and mixtures
ther&?d' fications. In various enbodi rrent s of the
I nvention, one or both of the heav ht ch? NS onici
of 1% Ree STbdmEf e @GN EBHR Bl AT DL TR RIER. e tonity
agerit @ODiMaAEto(. gh aﬂotmretrlbodlmerﬁt thémneigageht is bchataseeln.anpther. -
odi nent n Shici
oS SRR A B kel o
agerd isssugiea¢. sequence. Table 2 lists the sequence

' dQﬂBhé LRbsdirh e Qohdaniddh ofthe tdAR I aRhEh thediqlid phdrmateutical -
comggél%ﬁ gantggg fr{)/rﬂ gl)%Lglj FE'[%TB%?{&{’] ﬁ%)ofubégbe M’ﬁ%}é}/ fr%ﬁ\dabobtglh'éﬂhmolar to
abosta@qQ enilineslarf foem o indlliragiarito @XLASLY mitimoler, ehtem 2R Miip|ar to about
275 Hhrﬁol&r n Jr?bbeln%th%r erhtbamRE tr%ﬂméitly $&mérinfol AHE isépi'eﬁsent in the

iU ARSI SYPPR S LY ﬁebeouﬁ?f’eq'ﬁge o6 e

em ta:ﬁiiﬂeb’oﬂlm tdriicity adent SE@h4lG3eNOd lségreseo’r in ghepiguitl poarmeprettieadf |
comtpﬁsﬁ\b%% %&R@%ﬂ%ﬁ‘ Bisabo§@'2§ mARRdIAOTh &BYFBF érﬁ@&im@ém |tl%'i§ﬁlc1ty

lon. In sonme enbodi ments, ? aci
2o e RTgiose ABT A RISAETAL Y "%@qaj@meée%ak%m’?“&%a B Refeg rton o
aboGI38 nifimsian. dn amithed ediyodirhent Somenisityizgeitriesicese isairebent in the liquid

phaﬁ'r%c"eht Iéo%pgsﬁljo% E%W:@ﬁ'tr o ﬁf‘a@gﬁ@ew Iﬁn?‘dlé}g CDR1- CDR3.

seq [[pemg @mbgdlqnﬁ@, Qogpg@'aw oé%etqr@twen%g%q lpid q%armaceutlcal
concpbahdh rehdRR frdfi dbeutaohg‘imste GbeNGen hy/m‘BEEQﬂ dbobi( md/th) tosahout 200
ol [ SRR PSR bl b o
manrhitolanad & presgnt |aMeﬁlgung@hqjmgggyf@%g@nposmon at a.concentration of about 45
mg/ml millimolar. In another embodiment, the tonicity agent is trehalose and is present in the
liquid pharmaceutical composition at a concentration of about 84 mg/ml. In another embodiment,
the tonicity agent is trehalose and is present in the liquid pharmaceutical composition at a
concentration of about 90 mg/ml. In another embodiment, the tonicity agent is sucrose and is
present in the liquid pharmaceutical composition at a concentration of about 90.mg/ml.

In one embodiment, the tonicity agent is a salt; such as sodium chloride. In one
embodiment, when the tonicity égent is a salt, the concentration of the salt in the liquid
pharmaceutical composition ranges from about 1 mg/ml to about 20 mg/ml. in another
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that is at least 70% 75% 80% 85% 90% 95% 97%
98% or 99% identical to a VL am no acid sequence of
WEEHQOB4NO, 4. I n ot her enbodi nents, the nucl ePCT/E81006/007555
nol ecul e conprises a nucl eoti de sequence that encodes
the light chain am no acid sequence of SEQ ID NO 4
embagliment, fertoniciy agérd issotiumiablolies anddes epnpesitratian b hegpdipm ghloride in

the |l(#1LI{H/[ﬂ’PFHI&@UﬁCQFéOHQGSIMqé Rkt £16d ﬁ‘§/nfl hat hybr i di ze under

stri ngent des% p%
nePgdes imadris Bp EbarerErteL I ERLAcRE ol Tt R s
inten@ditdb Be part m‘omamwmtlsmqm epEN s, rBEes pfvaNes using 4 q:pnfhnaﬂcpquf any
of theAR04)] Le@ﬁ%}t\%lueg Q?u &t 1 ﬂm@r@ﬁiéh@eoct@%fdcﬁl@éd a

nucl eot | se ue at encodes at | east a. portion .of
t h@awrsamerwsd'a@.t@thg@a@@ﬂe%teefonﬂv agept 0003%633'% ?
mten@éd 16 B Par® BIGHIS MoEntiBAV For@xapis eangas biweluasriising famnujalnatlon of any

of th%% actz-lre%lrt]esd \%Pg/ Ay e‘ grqo%r I(%Jer FII‘EIES%G Rienb&¥B'be included.

conservative a tutions, In varjqus
enbedpies abaye: the C@@Qﬂ?r@ﬁ'@é’f HedRes! iyeBIOPHaly f@?)#!“““e’
comprB8 b BRSmabsUBtRY abdeptable clIRBiahEigiaadiionad b chdlating agdiR As used

herelphtg %HP srugl c&aﬁt lrjsqg%\n Fg&%%]? al &%iiaggjeﬂé@smg%( %a‘l’iﬁwd

antibothafiom LG hameﬁ@n a@b@ﬁlrs@ﬁm éw:,serf@%aﬁt W&P?,eatﬂ&fua?%sﬁaﬁ'q"@f a
quUld\Qﬂlbgdy f&rhﬁlah&ﬁ"lb( s@ien e@@ﬁ’m@ﬂé 2 “Biatiafie M Bartridote tORQ

mpreyprigpin P et b of e 20 TR By bR RElct, TEAUERGE, ne
surfarzheoay red@ecggdregation YHhe farmgaiad ﬁrdlbgéqqiéf% @inimige the formgtion of
pal’tll;l.gﬁég in ?r%l’(%rmﬁ?/%n S6r ré%@%s a%@(%btlo%5 %he &er’ébtafﬁt&%y o iAPYve
sty of e SEo0P $441% ARS S ERD SRS I Bne nuci oi o acid

ol Satableswiantants $ekida polysotbatst sudfactanisy gelpxamerhi#tg. PReERTess 18
and %‘72 trﬁgﬁgyﬁa%ﬁﬁfs ns@ﬂ‘a@‘l’nt@r?kq 06, %@M@a’t@éunﬁ&@ﬂb BudNGs Tedii 20®

I on d
and ey 0BG PO FHE! e ot e e SO s e four
sulidbe@mk ym@istyi-suifebdtains iatidyi-suiebetaing lstearyl-sulfolsatainke ani-gasepsine,

myr@tﬁl Wfeosihd Ilﬁolgwgéj'@é)sﬁr{edﬁeacfﬁ%‘dﬁ;g&?e ﬁr‘ﬂ%%lﬂbéiﬁné mﬁlnﬁﬂéﬁéhéme cetyl-
betaw@p'é@fpgm'd?meovbP%'é?rtCOﬁW@Pfqpéﬁ'rPeg)'B*vﬁ"lfl’?émﬁmean Bgan, "
myr@lﬁﬁ‘tl’d&ﬂn@ﬁyﬂbbﬁmb pAmipeBodyi-eetaie) ispstearamigiopropyi-betsine.one
myrlftﬁgu gﬁn%?%r&WIa?rﬂﬁé EQ%@QB%I dmeﬂgﬁg@% @&&Jéﬂngwgﬁ in
dimeftyi4ming SodLrh aIeiy wc%m@t@ Sisadivm arefwhriey- e Gy brony
peg BITAGIEREREHIMNE %Iér}de&ﬁﬂ%@%@b& §ly@X bippreyiene @iype!j Sidmgxtares thereof.
ICE\e/ ??Ha glﬂbacﬁrg%t &E%su af;tar?tm ds&%%';b%te stun ct&”t Fén%”sm at least one

arnaceu co rrp tion
excipieniphdt és swgec@ﬂ fromdlen grgwecon@eﬂnatoteleplwe%ﬁ Zin?qlS@S@?tetzﬂ at

poh}%br’ag@ 4b QofySrbatd 60 %%&b&te & an@@dirb&t@ gy, polyERIbALS 86, palysorbate 81,
pol;@graa ggaar{ddrgﬂvre? &e[eg CSIE enc C}ﬁé Ilci %ﬁwtarr#%éﬁtlcal

congpositan cacipdses @qlysamioate 69.t h at I east 90% sequence
: deﬁé &%cén@ra%(af ke Mehctdht when present in the composition generally ranges

from about 0.01 mg/m! to about 10 mg/ml, from about 0.05 mg/mi to about 5.0 mg/ml, from about
0.1 mg/ml to about 1.0 mg/ml, or from about 0.2 mg/ml to about 0.7 mg/ml. In another

embodiment, the surfactant is present in an amount that is about 0.2 mg/mi. In another
embodiment, the surfactant is present in an amount that is about 0.5 mg/ml. In one embodiment,
the liquid pharmaceutical composition contains about 0.2 mg/ml polysorbate 80. In another
embodiment, the liquid pharmaceutical composition contains about 0.4 mg/m| polysorbate 80. In
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In other aspects, the present invention provides a

i qui d pharmaceuti cal conposition conprising at | east
woep@eiosabat ed human anti body that binds to CTLREHPS2006/007555

wherein the anti body conprises a heavy chain am no

aci d sequence with at |east 95% sequence identity to

S e R T R e
polybatba¢ 8®r aspects, the present invention provides a

' ' %nae@.hérm@ﬁa@@{ol e hbvEPRAS éuHQcHarﬁ: ememsaus& &b ak&tdnded to
ne | Sol ated human anti body. t hat

bi nd
be P GHBR inVETHEN o he' BEBRCBRFE PG LS LRt 90%%“3" A i gt the above-
recitad values &g wppes endibit lbwartlimite astint@i%0 amuscheied dentity to

o 3 Rbodipnd fe bretiit bl oABHAR R0 HEnSABHRRGSs 1 1

east Yo Sseque
phageceyicay ﬁ@?epaébe?@f@'d%e SRy B%ayh%m Resb sSuiaplg gyypxidants
mchmbmuﬂarambnmmaa o] neeipn@Rcodiulahiondiaps datedse] drel platinurabFer

exarrnglg tg@nl(l:qgl tqﬁgrt(f?\aggutil\gco% gg{\ﬁm %ag rclglta}%r' g@?ﬁe&m@rﬂ %EOCSQ%B% that

ranges ffPfﬁ Tyl EQ@OUE&&Q@W@"C‘WH@”&HPL W?Utc?@ﬁ%ﬂ ises alieavy

¢ hajh Bn@8ih BeYiraéHt, dh & S8 s MR RerfioT@HcbMbatGesSEEdrhfosiibh cdmprisiflg at
Ieasﬁ@l ! a%b tt)qdﬁ I?:?rhEr{s??glraﬂgaénalln&c%mdss%glﬁe%gg %Ftc g n@éés? bélﬂ |d§ﬁt§3a' tQ a heavy
chaih@snnp agldskareacs $h9wa<m SEQ dyNerdend tm’p%cgmﬁw&ag él"mq\@ld

seq@en@@fﬂnaﬁs bi 164k 99 @ieﬂtlc%moréchgl%%héi? ﬁﬁﬁi\t@%&@ %e&%‘uég&géh%WH & SED
S e nilno
NO4 co rfelgége aé‘pl?ﬂqygmdﬁ *5‘816‘8 %j—ggée?ﬂ? i aﬁeﬂgyhumﬂn
FR1In oR@mbedirderftR3e prespnt ingendion empmaasspis 2 eorppdsitinmeemursing at
Ieas?’or’r)é?hngﬁ‘d'b? Ct)lﬁHﬂléldé MRETIRPAN thﬁﬂﬁ@@th’aﬁs £ 18488 9%, ﬁd&nﬁbaﬁ@@lﬂeavy

cnalg ANSGRCIRS SRR PP SEOL Bt AT AP EBA Fried 5

seq@efoe MG At ledt 950k iiestidahte aigbivchainathinciagidsequsacashamn troSEQ ID
NoaA.C wﬁgé g&uy%fndemmhﬁw LdaEmRiind dyeRine

resent 1 nvention, the ant| -CTLA-4
2t MisBAP@EoRBeE i Bighery MUPTHER SEFOHPEISAR B FFFRRG=GRAFomPrSing ot
least phe mmanMnbclmnarﬁleﬁMantlbddymﬁmm thirfaoiitiode binds tothbman CTLA-4;

and%gla@ﬁ 4 antibodies inhibit human tunor growth
nistration to a subject. Preparation of the

Monbcang RRPOdiRE!. g Pigsent jaentish BYCOmeRTRS? & tiquhrNarmpreutical
conﬁ;ﬁﬁltlm%hxérls’rnwﬂéabm hugh Sdhddjonbisanti-OITIA batibedy, adierin the

antB%&lrbrﬁ%gf Jtm%ﬁ Tt‘l"_grﬂggr‘?d %&h%‘;ih;lé)%gnenpr ent er al

ne enbodi nent, the
phalhrane embp@mpntcihapEsent insentios ercoiPagRes  CoMPRRYIOR poPrising at
IeaéiBﬁ’é é}ﬁibodyrbbmghémjan arﬁlhkeadiﬁwqms tHak S at lem PR SddnticiNtoi ssheavy

chafnrﬁr/'rglﬂq a?cbdn equJ] ngf Vléow& n'é Sggq%@?)gg an ‘iur%?ls n&@gﬁar%rﬁﬁg Péld
sequerce thatlis @t least 96 Hddanticad it 4 light dhain@ains asigiseatengs shewn in SEQ ID

. NOPA ¥hBRMAkY AitiBbdybirdie SERIn CrLAXE bitd £PiaFmacdiidally acceptable.

excipient, wherein the composition contains a concentration of antibody that is at least about 10
mg/ml, at least about 15 mg/mli, at least about 20 mg/mi or at least about 25 mg/ml.

In one embodiment, the present invention encompasses a liquid pharmaceutical
composition comprising at least one antibody comprising an amino acid sequence that is at least
95% identical to a heavy chain amino acid sequence shown in SEQ 1D NO: 2, and further
comprisin.g. an amino acid sequence that is at least 95% identical to a light chain amino acid
sequence shown in SEQ ID NO: 4, wherein the antibody binds to human CTLA-4; and a
pharmaceutically acceptable excipient, wherein the composition contains a concentration of
antibody that ranges from about 10 mg/ml to about 200 mg/ml.
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conprise histidine and/or a chelating agent. The

[iquid formul ati ons of the present invention involve
Wo@e@6o96400r e anti - CTLA-4 nonocl onal anti bodi esP@f/Us196/007555

invention in conbination with pharmaceutically

accept abl e exci pi ents, which conprise histidine and/or

a chel ating.agent. The term "pharnmaceutical . -

CorlB GRS ETERIMEL S Regt B CPBRE G E9Rgpon somigio =
leasf arerantisody comperismg tan aménolzicioll soguened thaids alieasy 9596 idehtisal to a heavy
chalﬁ%Fnﬁn\b%c?d @'&lfeqb@%\ﬁm tinoSIJ:c@ llfﬁ(f)e@ tah(‘!’ ﬁ‘thher RBAPR M dntiRd 4w

accept ab exc ditives f
seqtfe[q6§ at lwaﬁ I%q.?t g ldte@tépggﬂ %kl)up@} CE“T"” gmmo galf:l é?wn%aeshown in SEQ ID
NO: azdwhereus theradtibddg bads objuenah CIThA81 andi adshaamaceditfcaltyt dcvaptabiss e

as use ernre

‘ eXCIBIEntt \Dﬁeréﬁ He\égmb&b%ﬁ QBrﬁQihs QQMCQMﬁq% ecé%ﬁtlﬂoﬁ{l P?at ran es from about
- 15 ’?94'@?"9 ag%gi’oa’ﬁ@/@" V\/nl ch is commonly used as a dil uent ‘

Vehin@he empsdraerited présant dightien erebmpasabs & bmmutuaganﬁpr‘sng at
Ieasgﬁge?aﬁlg%&g t ?riigr%m ea%%'mrho acEieseELTernQ% thgtl LL, gﬁgést 9%"/e Q%Fat?cfa t8 a%eavy

acce
chala@mmu agidisgeyenee showy Imeira D NQot, @éﬁfuﬂawomﬁrl%@eﬁr\ﬂm"ﬁ%@c'd

seqlidhBe HaEiPaf 18dst 95%% Qfenﬁdaaolal Ilghtlcﬂalfl aminglagi lsamznb@ér@wn in SEQ ID
u re
o GFFo ko RSl inpf B et R ypPhacslBely et

excipBuFvherein theammpbmtton @atiaids aeencenttatien ofrpptizedy that liagges from about
20 ,ﬁi@/ﬁ,%tag@httg@o RAgAANMPOSI ti on conpr ising an anti - CTLA 4.

o oS B0l 2 DL IR e RRSSRLARb S s o
leasti prrecaptibatlytcomprisinigeani aghinshesicheeaeance that is ebinged 85% iidgntical to a heavy
chaﬁ%m?rfd a%|d'&q@é?m@5ﬂdwnq§€62 @Nb‘ f’%ﬂb{ ftﬁ“‘tﬁé# C‘%Q-El%lnd &h #RRS Bi&d

0Si t |
ceaip LR Aoa Sarri BT i IR B e SRS FORR St Hen 10
NO=efrivbeleintire gntibduly bindy rtiunen ATEAd] arel pharareaticathngrosptabieon
excﬁ%ﬂp\'}vhééﬂ %ead'c])l'rﬁgélﬁon cg'ﬁglﬁgé cATbARRGY of a"f\tlbody that rangos f from about

armaceut| ca acce e chel ating agent, and
50 'BWQ*W@E%‘G?PQQIQ{"V acceptabl e buffer. In another
enbmdineembodihbig, thepiesént dertisn endomphssds b tiquid reammasutidabn

cor@ggﬂ?gn' c%hwlg tmgf ongghﬁ)oé}/ @JMad gﬂﬁ% al?nnB Ia@iﬁ q?tﬁﬁ“&é tﬁﬁlé at jeast |

elatin
9579%’6@?'%%9‘%’ lgBain A @H @9'6 Fequengs shawn @(JS‘:_tQ)lDaNQ PPk iuehesn
confpasig Arsarhigo adid @édhén@-ﬂha%sdat aasti dsadyentiEdPio’s lightichain amino acid -

squénsé% SHAWE‘IGIIP SIEB IB'NQ)( }%e? ﬁ’\g 'a”ﬁo%h%blh&eto hwgr?&hé{r_ﬁ K da

I on CO an an
phagadettisal, acpmAISRGIRIS HerEnghe | qompaﬁ@ﬁnh@nta@ﬁa@en%@ﬁrﬂtwn of

antib&ty thal YAged fdin bl@ouﬂﬂd(ﬁﬁé/ﬁhdtotaﬁo@ 200mgMaI tion conprising

accEprasmEoaRer i sy b RoBRGCIRARAS neanstoappyprisn ot
leash ooeptiabdyesompritind ananioeanid seanenes dtahis it loads @ﬂ%n@mﬂcal phaéweavy

chatanﬁﬁﬁH écQﬁs Serfdb %&Mnﬂﬁi skE@ |l§ NePAR{A Iflidh@rboﬁfbﬂﬁﬁg &\ 88indBcid.-
rmaceut i cal I%gacce t abl e

secifiop 118 g KR ae e Saa Pehanisdan amiost WsEan
NOt 4 evhereineing ardihodyspirdis telninenh GTh.Ast: ehppsEnacutictymcestablg
excyénﬁl %éremqé-&nfboémd ﬁgiﬁs alcbH@ntrA0H of Jn%‘&]y(ﬂ%@ ranbé’s from about
di ment e Invention Is direcCted
10 'Ba/ﬁ’;ﬁ@sﬁbﬂ“@ﬁ "t%’ﬁbr i sing an anti-CTLA-4 anti body DTPA
and Il drelealbodiment, the present invention encompasses a composition comprising at

least one antibody comprising an amino acid sequence that is at least 95% identical to a heavy . .

chain amino acid sequence shown in SEQ ID NO: 2, and further comprising-an amino acid
sequence that is at least 95% identical to a light chain amino acid sequence shown in SEQ ID
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In anot her enbodi nent, the invention is directed to a

conposition conprising an anti- CTLA-4 anti body, a
w@b@soeaeut i cal |y acceptabl e chel ati ng agent, BCIUS2006/007555

pharmaceutical |y acceptable surfactant. In another

enbodi nent, the invention is directed t

NO: domhsrei thg @”téh‘i’d\éh'f“?’s teppRan C ot 08, phgmﬂeutugﬁla cep aue
excifiérarwiegnithk eathpasitias carpdieed ensentrbitantch attibodynthairoalvet 20 mg/ml. -

© n‘qg AL BN it tI{QQM@QE)kQ% al:eQUtlg'% E@'ﬁﬁ&ﬂoﬁ &n?prﬁm LbiiduPio1

nprising an a

mg/rp!ﬁaabm&?-m el piyncreeletnl amtelléunt M%?ddﬁlc"'mlﬂﬁa%ﬁa? freip about 0.3
micrEBiactb BBéU: 50 Enhlﬁndléfi\bemelaﬂﬁ?g agentdli rected to a conposition

t.i: CIL I
a ngﬁpi%?rgmgﬁ%r%g?t tﬂa 1 u’%i epAf} ﬁrgée gtc ?P’c{gm?o&t%%r gﬂ&%ég lfrgrﬂ a|b¥ut 0.1
mg/mdnebat il élyme/nl efmTonosipral BITFATL ehantigedyistimpaek ase)from igbout 3
micraM Bk e labSUTB @il Bl oftchéiatin@‘égéﬂtl on is di reCt ed to a

co %@E%%%g&%ntaﬁg E%{cg@]aém%cﬁpf g‘,com%ﬁ% ion c%%‘pns%s from abc;utlo 1
mg/ﬂﬂ“ﬂﬂm 00 ing/aril biymaroclen: attl-€Tlgh4 ara@p@mttcnhmumaare@ﬂ Bbgut 0.27

m,mﬁggpgflcﬁg&h apfg. invention is directed to a corrp03| tion

- bod
OO g e SRS el oo st

mg/@nto@déure o mgith ef mencelobal anti-CELAIH petbbayticilionupab;cang dreintaboyt 0.3 -
mucn%%%”o bglg Sﬁgﬂhmgfy‘cﬁ‘EﬁTﬂm' body, histidine, and

%sor I'n anot her enbodi nent, t he i nvent.i 1
<. OienEBeTEm oBma Bl B4R DIeHERUIRS) TSTARE i POTIR e o sbout 0.1
mg/RlHoAbdutant mgard yt mendpload et STILA-¢ ahtibpdatiiietutrab] aad from about 3
mlc%nw‘élaﬂo aﬁgutqg%r}rtn Ilm@laf){l@'dﬁcem ically acceptabl e buf fer,

acceptabl e surfactant. In
an om@pthgrmplﬁa@m thetllﬁléd pqﬁy@ﬂqqugqgl q:o:;,nqgﬁpcgbqog@n%a fom about 0.1

mg/ﬁ\@iﬂ?@%utﬁ DO MgkR BPIMbisdcidfal @nti-SMLA-4 GtibAdviticlintumaboand fam about 0.1

-m""ﬁwga.rﬂtﬁa@g&t '(ﬂ%{llﬁla%ﬁfﬁ’ltﬁbl e -chel ating agent, a

acceptabl e buffer, and a
phalivanciber dreherliment thediguid Bhasmaeasiieal $aRogitivR comprisesfepmahout 0.1
mg/ﬁntb%bmaﬁb malrR@f inBivdRIdhaiGt-CF LA lagttogyltidilin Lt abpanaabitioRT

an anti- CTLA-4 antibody, a
mill %ﬁ}a%g{}?l cal |y acceptabl e chel ating agent, a
pharrrmo@at¢rnd@d|n;enw@élpwdph@ma¢%¢al campsREphHeRmAlsesIEAM gbout 0.1
mgftf ERRbABI06 nigihifoRmbAdtionaRnE LA &ABYAE tidilintmaobyand from about 3

e tonici I n anot her enbodi nent, the
m'cmpgﬁmagw ut &0 @f”wﬁgﬁ‘gf%‘{ a conposition conprising an
ant in anGflepenizndinidnb dhe lianid phargiateliticat compasitiamenpresrom about 0.1

m ﬁ’r‘md QJQQM 0b rng;ﬁﬁrbtf m'oﬂoclid?lﬁl a{hﬁ@@ﬁma{n%d A&llinAfnaSand from about 3
preV|ous y descri i s application. In one

micErmRAT iiteLt 5.9 W@"W}S’Bg‘?q‘frf”fﬁ‘?"%npr i ses an anti- CTLA-4
ant ||rbmd>)errmoﬂrmenistha jowid parmadenticabaimpositapaempdsestigm abgut 0.01

0 Y o ; |
mg/?rﬁ @ ab%ﬁt Qog%gﬂ/rﬁl%( woq%h dT‘S_f\?f a\ékrbdglg\ rr%?rll lglgclsbd gﬁiﬁ%ﬁ?%t 1

ml\/htmah@ltég(? ML {5 t hat -is 90% -

In another embodiment, the liquid pharmaceutical composition comprises from about 0.1
mg/mi to about 200 mg/m! of monoclonal anti-CTLA-4 antibody ticilimumab; from about 3
micromolar to about 5.0 millimolar of chelating agent; and from about 1 mM to about 100 mM of
histidine.

In another embodiment, the liquid pharmaceutical composition comprises from about 0.1
mg/ml to about 200 mg/ml of monoclonal anti-CTLA-4 antibody ticilimumab; from about 3
micromolar to about 5.0 millimolar of chelating agent; and from about 10 millimolar to about 400
millimolar of trehalose.
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95% or 99% identical to a VH am no acid sequence
shown in SEQ ID NO 2. In another enbodi nment, the
W@ o09p0%4Pi on conpri ses an anti-CILA-4 anti bodyP€TiE82006007555
nmonocl onal anti-CTLA- 4 antibody 11.2.1. The
anti-CTLA-4 anti body present in the liquid

pharnrmﬁlﬁbhtdnﬂﬁhmféﬁtmh@%dld ﬂ%&n@@ﬂtnd&ﬁco’ﬁﬁooﬁf‘&wdoﬁiﬂ)ﬁééé from about 0.1
mg/ﬂ?t%%%énﬂ%ﬂ Ing r&lg rPScnongn%l a gg‘ﬁ 4 Slﬂt @ﬁ?%ﬁ'mug'gbgf?m eibou’tl'l%e
mlcrgmpkar @'HDAUW (Hn'i"mb@dﬁ Cb@fﬁfmglagﬁﬁ’td“&n ghoutl miimedsr th about 400
mllllfil@ﬂkl@frlfeﬁalbébaﬁnd f$on’99oéht 9:5%’(0 QBOL@%@ MQIQﬁhlbtgd"He t 8 fa V{_h

ﬁ”g‘@gf em H%E}? ﬁs? E“OF@LCWPQF'“‘?%CO%%%;{Q%E‘ out 0.1
mg/ﬁjnL to2904ti28@ mgind al mer@clane\vahtaﬁT Infe4 antibddsiitjineimeas; fslroatiout
mucr%ﬁ@aF {8 M6t 5% mﬂhﬁ\o%Pthch@ﬁtm%%qul 8 bbout %’II%E&E?}LaAbo% 400

r ma ositio an ant
iR G pHa om S5HBABN t9Auput R0 MNE PiTnsADs fsegeout 0.005
millihdlaPtolabout TR eniltroviareth polgdorbare 8 t he anti - CTLA-4 anti body

Y BN LSRS08 S o st
mg/ﬁ%! o1aPgyt AP peim! /i menopippal ant ﬁﬁ%ﬂ pntppdyliciiemabiftom abeut3
micralolat tolabButrsyy millimolar i BTITAF frorhbdut &S inillatiitto é&ufmfonﬁlllnﬁblar ofa

tonla\‘g%ggr{t fbogrg ado ?fl’h Malg %wu}]% rﬂﬂl o% fer rlm? F}Sﬁw ab? ut Qd)ge mlll)mrﬁlar to

or a gast abou
ab%"r”ﬁ‘i"@ﬁé‘ﬁf°flar$u'i’§‘%9tatnﬁ| n enbodi ments, the concentration

of li'uhaﬁotaéﬁdmbea'lhénﬁthaImﬁu@ﬂﬁ)’m%Oﬁfaaédniboélﬂd?%ﬁlpflééé%m about 0.1 -
ool T ol GG o s
mlcmmolﬁgyomboutﬁrw"@bbmf EDTA; figm about 40 mﬂmmar%awgv 4010, milfimolan of a

tonn@@%@ént&rdﬂw &t minQo Akt oBAMBBAISHdinef ArRiMoRPYsLE @&Smﬂﬁl%lar to
from about 15 rrg/ m to about

abOUtQ'Prﬁ"meglPr %?ngg%d 20 ng/mM. In one embodi nent , t he
Conl'ﬁ@@ﬂ“@tﬂ"tmdlmﬁnﬁ the liguid pha@mackudcaberniposition domptiées from about 0.1

mg/hi @Bléb6ut PHEMERE Sithérodlbnd QW@?LA' k Qﬁ\lbﬁ%@:ﬁlﬁl anraQ rﬂoﬁpéﬂdht 20

iR o 5 BT PR A A B, 8GR & i 400 ol o
trehglose freintabout 1ingV toretbeutded n'ﬂ\bof histitioe) taad &ram sbal e DICVE myllimoks to

abotSI®Gni h,e,g,g;aasmgctatn@r ms "chel ati ng agent" generally
refers to an ex0|$| ent that can format | east one bond

(e. §.cortRiRgspegi of the prgpent inyentigy. ias ijuidanti-CoLA4aiihedy sasppositions
comprigghfelnaghont0. & ggintl td abotiyd®0 era/rhiyof aonodidniatkeii{GILA-4l dngiadagl

thlIannﬁ\Eb (fr%ﬂ\ eﬁﬁutuisiﬁlq td %boﬁteJO%‘?rﬁll\ﬁ di Alétnga q‘ro\?\rﬁ%ﬁtsd édswfﬁmglér } about

l'izer
10 "E)'P'ES‘HB{ o mwg‘if%? PQ frym a@?lft@rﬁmcremﬁbbte@agutﬁwam""@aﬁr e EDTAsand
fromaatobhel tahilimglap@epbut wod milleoke obréhios@n-ri ch functi onal

gr Ol:ﬂ%g'l §%H %@84 tﬁ g eg&& rg%htnt.uﬁ (t‘lbe qﬁi‘& Hl %‘?’E‘A 4% &b%egc%mposmons

com'aﬁézerf@ngawbgo mggy! mjv@wé mefidh é@eoqiﬂnetqzs@ G4 antibody
t.cmmnna@m@hyabamhow totaba@isdsnv BMdétiamuﬁkUnv&&uhwmhlumqolar to about
1.0 r%ﬁllmq‘?e{r o) r)%tte'gg qp({:nﬁét}%(a a{?lg:lc': a g a%bz%{g ?/m{ lgn%qrﬁgEDTA and
frommghaost 100 m|II|molar to about 300 millimofar of trehalose.

In other aspects of the present invention, the liquid anti-CTLA-4 antibody compositions
comprise from about 10 mg/ml to about 50 mg/ml of monoclonal anti-CTLA-4 antibody
ticilimumab; from about 10 mM to-about 30 mM of histidine; from about 0.05 millimolar to about
0.5 millimolar of polysorbate 80; from about 0.1 millimolar to about 1 millimolar of EDTA; and
from about 200 millimolar to about 250 millimolar of trehalose.
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However, the present invention is not intended to be
limted to chelating agents primarily by the chel ati ng
wW@ae®endEIrbi ity to formbonds with a nmetal i oPCT/US2006/007555

Therefore the present invention snot intended to be

C h e &%r Qéﬁe@tg Xft e @%Eérﬁ ﬁw&ﬁ&b Gl Iﬁgid%tr Y.\H’LR Q, faf'r{lﬁ)dy compositions

comprisesabaut 20aimt of Grenegienat - CeTkér"pﬁné?ﬂdy t'P'E‘T"#Fé@P el 39 mMPf
histigig & rbsutlversahilimeryof peksdehete 807 @bdut PI20 PRIl bl&Sof EDTALEHE about 222

~echani that are altogether unrelated to the
m""?ﬁfé[%qreﬁg‘sagent s ability to formbonds with a netal

i onin agptbérembedimegietie invemiion isdirectsd foragialde fayid pheenaceuticale
conﬂbﬁtﬁﬂ%mbﬂé{ nI éﬁﬂ—»CTLN-Q'aH ébl‘\’d a Qﬁe@mﬂé&rtréallﬁﬁ&@&aﬁl@chelaﬂng

A L T e AT T T

aboutrfi.350eitivalaeaiihé oolaccaacendalidEbihe Odjelﬁmgcagamhrme€ DeER pbout 0.003

mrlIan'ofaF {ol“atbg&‘t'S@ milth&s, Qm%%m ﬁ‘l@q}dgﬁ gagrlﬁlb?m%@ciﬁ§ chRiAGRYSS

rang@ls ﬁryprél?gglOepﬁpﬂbpéggﬁéé(g{frogrx%eytd) qogbﬁegﬂ)bout 1|00 q‘rom about 0.005 to
abouti 58t fnyrh ebret 0 aroraboy & 0t fevarcaktolitcd. @icto cibdut EITdRMNGout 0.1 to about 1; or
|sa|SBu pikl otriacetic acid (NTA),
-acet am do- 2-i m nodi acetic acid (ADA)
b| sharPtheramBeeingnt, e nverion is dregieffo wa'r'erqumér"aeelgw'd
com{pb$Hioh) comipfigisticiimaniam mea:bhﬂﬁﬁmnﬁ:atlyezhdcaﬁalﬂé trelaticg agent, wherein

the B! Choorl aHWJ%aﬁﬁ%%X réids f?rfh‘?g&%dé 6.9868 HmoiPbER 1%
milliRgepg p@t&)@ffﬁ»ﬂ FQﬁCﬁﬁ@f"ﬁb@lthe&haléi"w OrMtvesges from about 0.003 millimolar

to abbuN50 himdish andyaichs B yhoiah ¢ bi dhitibely teEdlabihg agent ranges from
abo(rt J 60%p¥g Mtrﬂ% r}tlonbn%g hIKé 800% g? %o“f + dg)efrt]g aﬂ)o‘irlt b 885 toAgout 50; from

Sui
abogr %qzltg Qi rh% fromrpbeit QR | teakeut 3 frop qbabu Qe1 @@é@;&ycmﬁr ghogt 0.5.
i's ﬁmlromarr SHISRIMERD ﬂieaﬂi\/@ntrd?«ﬂré@rrébﬁa 4 sthe liduid pmrnsaceut.tcar
al so enco ass esen
corfrgSh don S B e, LB Ee T EaR Ao o e deER R,
histigime pheseimthe nydtas rcmelaisaérprbbféhe zntibedygariges #om@belt §:000¢ midlimolar to
abo@taﬁ@s AR thd rh@la%ﬁ&?uﬂ%n(o@th@ cheratﬁrgegérﬁ fang€s from about 0.003

h b
i bR T g, e o ler Gomeentlion ol e adssd foxahgt 1
milligrabdhir to abnuisl@mmrltunolalaa@l veieekin the motea rdtio obandinodydo chiedadiog agent

rangéiqroﬁr Hbout cﬁwobaw a%oaq'ss fe%doumo%alta ébouﬁo@ fronh QSJuH@’@Os to
[1 netal s pot aﬁ$|ums

abosd] {5 P@DRAPORT e Todrara St 67 OcauPeish e 2P 1o 1 o

is abalt 0$. can be prepared usi ng ot her weakly bound netal

| Oy arfofhel SR, 2 f rr'r\j'éﬁtrcﬁrrré d.[)e!aa 12O il frbfinaRlidca

neutra
°°"tPé’5'3‘?be°5W”§'ﬁ%t'9‘iWﬂ@P Eb? aff%ﬁ‘oﬁbtif’? Y 3geenigile fieladingroeqtgnd
histidine; Wikdréih thatmhaldr cbr’ibentiﬁtlarb bfl the amigodyvehgas ifroy aBGR 10t000Emillimolar to

abo%ryp Q% rln(ﬁgnoléa‘sihe ﬁmo@ Cc‘ogc en tdh f fhe cngﬁtﬂ'rr\ghagerﬁ I?@f‘rlg@% & Fbout 0.003

ave
ml"twagéx atiok B0 milirols Athe BYPARESNCERtration oTstding (aages feam agut 10
mrllﬁﬁblér gbéb%uﬁﬁd rhiimefar; BRI Hhéraia hHédﬁol IgH rﬂiﬂdﬂ&ﬁﬂb@ﬂ? t@@ﬁi}éﬂn@ agent
sodi e ate ca
en i3 0 SBE TSR o Pl 38 40008 61288 s Hor? 0y 1o about
10; dromusibbatoQd te abaut @ffromeefoeutdb(‘atmaheuto DEEAY aljost @®f er oxami ne '

mesrﬂ &Hothek QﬁMdrméﬁh %eaﬁreﬂ%ragemcfedwesgtabre r.ampnarnr&r@hrman
an_be present a rH_/rous e of
composrtron comprising trcrlrmuma a pha maceutrcally acceptab e chelating agent, and
histidine; wherein the molar concentration of the antibody ranges from about 0.0006 millimolar to
about 1.35 millimolar, the molar concentration of the chelating agent ranges from about 0.003
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hydrated form of the conpound or corresponding salt.

Where the chelating agent is in a solvated or hydrated
WO 200094491 can be present in varying states of BOI/US1006€007555

or hydration (including, e.g., anhydrous, hydrated,

di hydrated, and trihydrated forns). By way of further
millimolay it abatti 5SOmyilli@oclar) atdihé enolay cimaérératén EBEAdiInsradgesdoirLabout 10
mlllll':rB-%‘rA‘t gdbgut@'o‘?@ﬁmolap gtl‘lc?\%etrép {h% ﬂtd?&(l’%lo%ff alﬁfb&y t§ cf?e%tqg agent

e an
g oM, ARP 0540 Ebauk 30 5 g IOP hfcAPaRYAREfD eboutPt trsbeut 5
front AgduBd. 1 ROaBgENbeisUB®AM0BN t he anti body corrp03|t| ons of

the i BRELmd IR 1RMBRRR i Afeblf: o i R AL Frack iR

1onNs I N SO
Commﬁﬂﬂr'éoﬁ'@“‘?'%*@t"”wﬂﬁh aeaharnna&svt@alm@ccqm%vylamwgnmzawg

hlstﬂrnemrﬁe\/@mmb Rgbleg edRemEdtiONofafie ANt Sdic@/)fé(rﬂgeé ﬂﬂﬂn ‘éﬁblﬁ o\bdeERillimolar to

aoofl g i e ShohuRRR of B RElF oo Feos ity 0002
mﬂlmplag @@bgptéi@ﬂ@lgmolae durtibe polad renceniatiored histidige ranges from about 10
m.uﬂm&b&bum)m.f.ﬂbuaabhmheré.ﬁ ﬁ-}é%lé%'?étlotb@gr}th%B 88§ Bgent

o S  oF ek FarmaRRUTD ) 5 0h: Gptrroe ) e gyt 1o

abog®Mt s can reduce or prevent degradation of an

ant jnhget Jh%odlnﬁanf WeWeﬁﬁo%QS WiekRA a &tgﬁe L mh&Butfbl

a Che atl % VWhen a concentration 0 el atln
compgaitin OIPRRRGHIBYMAR, 2 Rharmaceyteel AsEePtaR e g 2088t B
hustrdmlapvdmreruamlemolar eprcestetion dfhiee arvibady rerges énmrahdut 010008 milinelar to
aboL{ 19&, Ak lla? lihd r‘hglﬁr QASH bR Rk ch &mﬁ Bﬁérﬁ'&é 8 ﬁ&ﬁ%qut 0.003

he concentration o atin %
m'"@lé’ulat’ Y ﬁ#’nﬁﬁ Q?d‘i"l!imﬁﬁfa PRGbE fofag senceiaieons pitisgdae i§shet 89 W"mO‘af
andrvéireepdrsthé molar edtio bt arflbddy tmmranmg)égeht fangesibit abd( 0.001 to about 10;

frorﬁTL uer fi‘)retboftrsoﬁ%rf'i1 gétﬂuPML abB %bout 10.0
? out o]

rom a m crom) about 5.0
from about O 01 mlllnDI ar to about 1.0
MeWPf'f P%PHFG’"%{‘"P Cohi-Aiibodies andAntibady Predycing,eril kings: 5
m | Antibotias in aceordct alitnthe iMverdioneat isg prepeedibroognine atilization of a

tran%emﬁ&ﬁle k29 h?sgaeﬂ.ﬁ)sthﬁha‘ ysb‘?tbcjn o?{ﬁ'eqiﬁﬁgﬁgﬁf?)g@%b%@,ng genome

nposition can
insqfieR U RS rengerge gefigient in i |Perductin @benPpenoHB IMiyine. aptthgdies. Such
mic®, tBeh, iel capanid ﬁrprod&&llﬁg,lﬁun&n%mnmclldldb[]m radlecuil @bl aflibbdies and are
deff_'g%b{“ﬂ u? %})g{d?cﬁgg g%ur&e%m%c*glob%l nﬁlecugg chE rglbécges. Technologies
utilizgd fpr aebipvirg thaseyne 2@ dspussed belel ar, about 0. 30

m | ltigpoksible takrodlce Barbberit himaB (&g, m@bﬁhﬁt afd c%ﬁable upon

: imn{Unl % ion tlffg)rdduca;‘ Qg aLu(I)I mpe%m[? #\er?%qtlg?c? ies nljﬁhg ngeétc% of endogenous

immeirp@ehuie proguctiom eln eaitiewsit aelesnonsferodiment af granagenie pioduction of

mic8 BAWEntBodids/tihéfetrérh RRfisBlosedaR O, Qteﬁ)tgnumbbl 68,6820 786 to 1IN, et al

WA R S e Bl et Spguong seh

antiggdiestcad b@ pregletli nol ar. | n anot her enbodi nent, the
C 0 n Flﬁlrrlﬁﬁ Qﬁtibeé]]e@évofarb% Afid Bt%bl@ﬁn@ %Esdcﬁtea W?tH tantQ)o&és that possess

ess stated erw se,
mur&m& &W?wleaqg of $QFaR rRoNS| Weﬂ%seﬂ?ﬁo‘gé“?ﬂiﬂ%@ﬁpf t egiyed
protins aarbleadto ticomgidicieamsce df theeantibdtites b Eardledt ta theagpératidn®f an

imnfUnE $exbrisk-agBAA ASantibtd§ b B LR trhPrebdifos ARMREEfdntef Sich

antibodies. .
For example, it has been descnbed that the homozygous deletion of the antibody heavy-
chain joining region (Jy) gene in chimeric and germ-line mutant mice results in complete .
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chel ati ng agent concentrations are also intended to be
part of this invention. For exanple, ranges of val ues

waigiongoasconbi nati on of any of the above-recitrCI/Us100€807555
as upper and/or lower limts are intended to be

inhibifiéH o eEdbgehduis Qﬁﬂ)oﬁﬁpﬁgudﬁ&ml‘raﬁs‘f@ oﬁth@ h@ﬁé rAGRE Imnhdhoglobulin

s it LSO AR g b e o
antigéreleat, IGTyA S chagjense. See,BrlJakabouitscf hleProerdeAcrwIn&;I usre
90: ﬁ%@k@bbﬁ%l@%ﬂ& el &, EQT/é 3d2r25§~@9§ p@%)ema@&lrm et ai hrf‘ear in
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or overexpresses CTLA-4 or an immunogenic fragment thereof on its surface. In still other
embodiments, the CTLA-4 antigen is a CTLA-4 fusion protein. CTLA-4 can be punfled from
natural sources using known techniques. o
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mnﬁb@lﬁbuﬂr@éﬁ% arﬂhﬁé’&pl@ﬁb @Mlls ﬁpequ;edgéa %IOQQQHF Imé@roﬂ%e same

about
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enzymanied mmyRogssanfbinA) ooa Wlo'mfﬁ“f@ﬁ@ﬁheﬁn YA GhERISA scieening
is prpvieed T REN00/8704.conposi ti on cont ai ns about 20 nM of

L- hArﬁité'lq.'Anfarﬁib&y-producing cells, e.g., hybridomas, are selected, cloned and further
screened for desirable characteristics, including robust growth, high antibody production and

desirable antibody characteristics, as discussed further below. Hybridomas can be expanded in
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base form. Ranges internediate to the above-recited
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Lok SRS i i P Rl e i oman
of tad Imeaty (V) anddighig¥Wi) @hains dre &mnixated’ tb fulligngth antibody genes. In one
embodiment, nucleic acid molecules encoding the Vy or V| domains are converted to full-length
antibody genes by insertion into an expression vector already encoding heavy chain constant
(Cy) or light chain (C,) constant domains, respectively, such that the V, segment is operatively
linked to the C, segment(s) within the vector, and the V. segment is operatively linked to the C,
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a hydrated form (e.g., nonohydrate), or an anhydrous

form In one enbodinent, the tonicity agent is a
wGaamehawmpde. As used herein, the term "saccharPdBEUS2006/007555
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The gqtibedy il chair %l?cﬁ"ﬁﬁ}?ta“t“?‘?ﬁ‘é heayy |°E<"f‘"i.‘ gengan pe jngeripd '“t° separate
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The é?ﬂb&J tgga(%gaggﬁ‘us#rﬁed %&{hgé%re%s%n(?/g&om%t#ﬂﬁ ﬂ‘fe’thods 89 .g., ligation of

concen the tonici
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no I@ktittioARhey dropabsmyt 600 millinol ar, from about 1
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woughy s B i PPieRamer SIa M S HET BHBG ATHEREPICE Rebeptor it
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exohs. Polydd Rl RWah&Rbtion termination occur at native chromosomal sites

downstream of the coding regions. The recombinant expression vector also can enépde a signal

‘peptide that facilitates secretion of the antibody chain from a host cell. The antibody chain gene

may be cloned into the vector such that the signal peptide is linked in-frame to the amino
terminus of the immunoglobulin chain. The signal peptide can be an immunoglobulin signal
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conposition at a concentration of about 222
mllinolar. In another enbodi nent, the tonicity agent
w0 200608431 ose and is present in the liquid PCT/US2006/007555
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a dqspr@tlgrbpfmmqtqp |a@qhve‘(§:forq ﬁ%wglhq:sttrqnﬁfom@om pfcﬂﬁn(tjs |s known in the art.
Seepb Qr ORIGRStat6 P atERsT®, 9‘67' Ezgoﬁbrélﬂ I’lh@@’ﬁof&fe@ By PddérEiice ] MEEHOBS of

exolsut oo B ke o RBPLINGH FFIR- Saniebnicrly i ffown i
the @bdi um chloride in the |iquid pharnaceuti cal ‘

C 0 niﬁ%&lhd)rpta tHeSan@mvfchﬁn éﬁleggﬁcmegulﬁaﬂ%éuéneésefhgﬁ&'o%ﬁant '
ecited toni CI&%H% concentratli ons are

oo SR YeRLE B TGP TG padiene SPAHFEREY B op pauences tal
reguiate replieation efritreeclof inastigells (agi, pdgies o oevtiicatian)iapd seléctabty/marker

gen@é Thé‘@elé’é{‘é?)‘f'ﬁélﬁ geﬁéjfa&ﬁilafé§§e@c%oh‘9ﬂ%5t R R whidAWR vector has
beep IR (9Be &' §) 5 TR tR BRI & S LA 5 17801 For example,

typicatiy the istlecttlble markar genalcerders ndsistenieltotdpugsesysh g Gaf8, hixgremycin or
meth&?é?&@ ' &’1"5 hdsP ellﬁ'?f@m%ﬂam (/é’éfkg‘ﬁﬁs BlenVidt oU@c%dulsﬂeQQe@selectable

nmbi nation o ove-recit val ues
marb(ﬁrggpesdm}yd@rthq %MF"f?'?tﬁﬁdgCtﬁﬁee‘DHﬁBbgﬁﬂ‘é&'of !FebréDHﬁ'&hBﬂ@G"S with
metAatrenatt selection/emplificétiony; demesh jdiroesisiaiicetdee [foreG41Blselection), and

theg‘ﬂt\éﬁ' igmpagéeﬁgﬂgl ly may further conprise a

I ca cceptabl e surfactant in addltlonto‘
a cNeglei¢ a%ma'g@ﬂﬁs engadingaait G A4 antibadies apgygeiors comprising these

nucle&tabﬁmewbs cérefeqlsed to@tr&&fcﬁﬁﬁ@tioﬁloeélbuﬁablatrne&ﬁﬁhllaﬂl tp&ht bédterial

or ygeltg gs? eI t')%ﬂas% thc‘ff\1 inven |o ga nt Irgé) cgd {ror n<]a'ln|c t?nrough {I]\e
'R emodims ViR g sy

cer
gensr@wrmf@ nnaérifeal @hplant t'@t is|trqnng§mamr ifm@y\umglqbullrdmammandlhght chain

seqﬁédcéé ofit58st AEBRAIBANbiShe &rﬁlﬁodyﬁhl Eﬁ@@ﬁéﬁéﬁle foﬂ‘ﬁiherefrom
con rovemnen

£ he TinglpaeresR Be iy RROATORE Medion S ey mupfiosd nto anost
cell énciuririgetor eXempianatkaging e poypudientide o 2adigs g itd ayirab¥ectohend -

tranb @iy 'aHoEikef With 18 IirusABVeBior) Bt BY & fRchonrdcBETRY kifdlhn & the ar,
as exemplified by U.S. Pat. Nos. 4,399,216, 4,912,040, 4,740,461, and 4,959,455. The
transformation procedure used depends upon the host to be transformed. Methods for

introduction of heterologous polynucleotides into mammalian cells are well known in the artand - -~
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particulates in the fornul ati on and/or reduces

adsorption. The surfactant may al so inprove stability
wotooshesdant i body during and after a freeze/t haRCTYs1086/007555

Sui tabl e surfactants include polysorbate surfactants,

inclRe! W@Wo?hrﬁ@d% deﬂ@hmﬁﬁd trhBstédiien, ZLQ@um 6hbéﬂh‘éfé precipitation,

ur f act ant.s s Tri
poi o2 Faes i ot 0 SR HB BB men,
encasdiation d degoiyhudadtifiet)d) lipeanasypértide ednjueles ateadrinsasl ianddirect
micfofnfel ilon%f%ctﬁ\ilgﬁto nu@kir Y1 sul f obet ai ne,

nmyristy ul f obet ai ne, |i nol ely -sul f obet ai ne
st eMF"W"aléﬂ'J"l OPMﬂ?F gyeﬁléble P%W fol @agprh%re well known in the art and
inclutgmhesily jrhm Siédlizeaisden BneslawaillableyfrbmslmmmoaeType Culture Collection

(ATé&fﬂ{ %hlngﬁﬂt%%?l niled tcl d)l'ﬂrggsg KLmQ?F@h{}?CHBV 5éll§tl\}g0 Jéﬁg ﬂb[@cells

auroam

baby b@aﬁ?rd%%@wﬂ) sellsanonkey ki Efiwce'éﬁfp%b RN hepatoseliyar carcinoma
cellselg., Hep G2 et @malnbafaf allhéhﬁbell Prids MNde-pTaamdiialbedlifinbiading but not

Ilmlteé Post;at%%hgd@a QFFCY m?g%r%s f:arf also be used to express recombinant antibodies:

Sltewpm@r@pﬁawpls Qf thg@mfgap I-rh%domam to eliminate glycosylation may be

prefef&bih @ﬂ{eﬁf@ r}ﬁ@@ﬁmﬁrﬂg@b redithard tﬁé’THhﬁmo@é?ﬁ&t%d fﬁhﬂﬂﬁ{abéﬂlnetlc and/or
au aur

effeaﬁohf}l}%?t'S?&/rﬁP@WIfroﬂ’e’ﬁ)ng'uﬁ‘%n?] rgrllﬁ%og%lﬁ%om S‘ﬁ%a Smr%srsioa giethods are selected
by Mny@mgy\]h@h sygjény ggjerategsdhgpglaﬁsye)@msgh W@S andgpreduce antibodies
w:th'Uoﬁ&tkUt@@ Cfrblﬁh%%m leo ém&s enbod| ment, the surfactant .is

{
MY L TN A - Ghestits BPromrom
proaifctigrodeyl imgsizat e 2dhangssl u;sa;no abrameeabf knowndegheonésatFor é@mple, the
glthﬂln)! §ﬁﬁQQ§eean§Q)HF‘ﬁ&{e¥§ Skdr&ds®n @yslem sPQle ¥§|ﬁﬁ19@5§pr&§hes for ,

ol ysor bat e sorbate 8 sorbate 8
e R GHie RSt BT SVl SR et BRI $o1 BHes (o g A ted
usirglranveataat ieclaliques) Fpdsistiimiied dibtipr deds gndIMigodroateehr®@gy. The

GIU'JAE'I% %gﬂfﬁ%{égé Q\}s’te‘?ﬂqls GfstsF iR %Bl@%F E%Hr o%ct%%ﬁ '@Lro‘p@?n Patent

sition genera ranges WE
Nos. § 236,81t 0 266 Azp. Ad 0 ?%7586 EtJroee%’ SRt Aprlicgion hig §9353%4.4.
Y/ M conhéction wiroibé tréhsgerm@productian ial@imals, Bntigdied canaiso be

proét{‘rgmnaQ%coQ/e%d 'ﬁgﬁn%g c":r@k @Ibg%ﬂlts &)WZ WH& ma’nﬂm@n@éehg ., U.S. Pat.

resent 1 n an ano

‘Nos: R&€7.620. 555@#5879.525%7%"0'5?141 t her embodi nent, the

sur TRE &N TLIASA fHtiBSEd exprlesstid irddallings dshibcribsd adidwtnaQ b& purified

and%q |sn1ated fromqng assnpgtgd gglgltar rp&&ﬁ%l #@%@b@&%ﬁr@‘iﬁé&éé@tj& whole

on con t
09”15 nn &ﬂ@“?@fe enip G@amlhrtpunfteﬁ@r WQﬁ@PEﬁ"M ﬁﬂ"leﬁ%f&‘e (Ruriicgtion is performed

in omhida&rbtﬁé? B&I@laﬂ&on@ﬂbﬁéﬂts 6. cﬂhd?f%rl’fétmlﬁéﬂté’ %Qf btﬁérﬁbeﬁi@ar nucleic
e

cod AR B ORI o4t et g R PR Ry Llb &Y umao

chrﬂaatg@rsphymwe otiretsi veell Enavan it the agbdrecAyseis! tﬁedet@meﬂa@ur@nt Protocols

in MH?J&GI%F‘&BI%& @ﬂéen@rP%lehﬁQahJWﬁéWﬁt‘érsEi@n&eNQﬁ‘YBerf ogfli s

KGR RNl E T T L I

mvemdni enprésogay differerit selldines orrirt eavdachid anirbas witl daveddiferenthe
g.y§oegaﬁ;ﬁ rpta kRSt eééﬂ%ﬂﬁrf as&iver, an&}r&té S-ORhl @ﬁmbadyesréﬁyoded by

npri se ar maceut | cal accep
The@H?'?'ei‘?'%ﬁ*‘ﬂd %"H”%ﬁd’lstpmdﬁe‘? Befﬁ'“@F?ecf%f'F?f gd B@’b‘ﬁt‘he iegant Kpyerion,
regardies O takanglyRosylation pattern or modification or deletion thereof. Thus, for purposes of

the present invention, the anti-CLTA-4 antibodies may be glycosylated or non-glycosylated.
When the anti-CTLA-4 antibodies are glycosylated they may have any possible glycosylation
pattern. Moreover, each heavy chain within one antibody may have the same. glycosylation

55



10

15

20

25

30

35

40

i nclude, but are not limted to, nethionine, sodium
t hi osul fate, catal ase, and platinum For exanple, the
WO p@palogb4phar maceut i cal conposition nmay contai NPCT/US2006/007555
nmet hionine in a concentration that ranges from1l mMto
about 100 and in cul a
patigyR o @ﬁﬁ%ﬁ“%h?ha"lsﬁféayﬁ\a}é"s@{ﬁ‘%””P ﬁ()’é??@’%?ﬁ‘ @Hﬁ’&ﬁpﬁ?sqé@c‘ﬁd
mutagnmpﬁsofttlnmntuboﬁypll—l%dmnrﬂb eliriagte glycmsylatidni i eldy encompassed by the
preéégﬁme'nﬁérpg ofdBr @ﬁ}&gnt%ﬁiﬁé FEtREIGhe |Lnlﬂ‘gfnoée$ncﬁ‘§ gh&ﬁ%&okﬁi@%

entical to a dn amno a sequence shown
andfopefigetor fupctiqa resultingfrpry peneHERN SYRPVIEEP Mg an ami no aci d

SegALiEze heledd the Sermt"gly@rgibtiod Steardaind pattain df earboHydigtet units that are ™ -

cov%ﬁ'ﬂl& Qﬁ%ﬂ% a%calt g%o%gq\ll‘@?rﬁ F‘a%t |tl‘% aﬁ@%ﬂﬁant@odies herein
have B @peYid @lvaeryistion maﬁte@néw@rﬁ@aﬁhﬁﬂm maJanéofﬁhee%nced anti-CTLA-4
antnbdﬂt@%b@lﬁaﬁféﬁ@ﬂl@ﬂ@ﬁﬁ@l@oﬁ pARAS | h bPBr £PBRS, iWhen § isdaid that the

antl-l\ﬁ-gsl‘lt_A 2 ag&boplgi S?rerég n%%aﬁfclu%ggly%osy gﬁoﬁ%a é:rh qthé %%Irﬁ r}la?%reater
tharpeiedus) xRS 6% H 5T B Q9N thersfesanged anthGIRA-4 antibocdies

havégﬁpﬁdrﬁduréggl%sﬁaﬂdﬂcba@é}hd sequence that is at |east 95%
t
| s ol L PR s e O o B AT o

: van&fiftthezbof (@rod bat inskribracfi arglycagytation siteror deletionrah anli glysasylatiomeite by -

delé%ﬁ s'gsgﬂ't‘”‘ g%éeﬁﬂétitﬁfén %P&ﬁ%?@%iﬁé aéld F&IEBQQ' tion conprising

e PEFCR B o APDRADHGPaLT HRIGAD 61T N < kel psytation o

antibdulyl pap lypeptidegastypicalip Naimgedcariddotmserbigntenhary pirgdeet N-linked refers to
the 'aﬁ‘é(:ﬁmtebt%‘th@ %ﬁrggmﬁa?éaﬁloi@ lté fﬂH side RRAK %%@Bér&gﬁ#\e reS|due The tri-

npOS|t|on conpri sing one hunman nDnoc onw
pepgqlﬁ feqeerCes aperaghaye- Se\F\ﬂ%i‘”@ﬁ %p?rﬁ%'"%\?{rtthrﬁw Bherg« is gy amino acid
exchptipeoting Blte/thd fecagritioa sequehadsiforgnagetit attdchmentef the carbohydrate

mo@fgtl’cpﬂ ??&tre%?u{e@?de%glﬁ eRfys tﬂ%f E{gsél%@ ofFSh3& 8 Hi-Fhptide sequences

rising one anti bo
in aeéﬁ‘fhoplé?rﬁﬁe%ﬁP@Iﬁﬁ“ﬁbg'léfeﬁﬂ?'@éa'lﬁence that is at | east 95%
I demhé ®ade disﬂn(a st@R)ys ¢ ibhidngely Gigcans b desighRdCGos Meand “G2”

hav'ing zgr]é:jh%:rlee rgfsgpe vg\y,f tg}’n“]ag éza /Qc?%%r %S?%L%? oﬁ{he%%lggmc?@eqd of the
glyt@naﬁﬁe éﬁﬁeﬁ%eta"éd Bjochetud rRE8. BA9ARA (19905Hmseny sdoes, 4“9 glycan
strubhRy Bayaiddeva Hlfdobgﬁl‘;ésbu&lﬁ\&ed 1) ah Wty@ﬂc&aﬂune@ﬂﬂucﬁlls covalently

oo RTTRE BBk RG50S A0k B ERIER y PERTSRA, S e e
(F) isspresent, g bianighreary gl}l@nmgvnnmclatqe i @amedémzﬁﬁF 181 rigeriG2F”
dep@ hdu'\@@&)h tiRUibe S tErBMnal ga‘Mch@é rés%ﬁ?é Sdealiah EREErDpin. BibI.

e resen I nve 1 O nco S
R e e A e A s S
heayy ehainst thb gigarcmentigturegs wpeaied flaveagt iotihe brpiwavechaimat Thes
“GdiHGdF@ @@Eof&ﬁl%% h@&ébﬁe‘s%\l\rhn&rpoo% mawhamg%ob REGRQIR4H Shached and

AL TUC R RS <N PN AL A
glyéatora id & gieicies inadni ofitie heavgchains has the GO glycan attached and the other
heavy chain has the G1 glycan attached with each GO glycan and G1 glycan having a fucose (F)
residue linked to an N-acetylglucosamine.

In certain embodiments, the anti-CTLA-4 antibodies have a glycosylation pattern that is
selected from the group consisting of “GOF,GOF”; "GOF,G1F"; "G1F,G1F"; "G1F,G2F"; and
mixtures thereof. In other embodiments, the anti-CTLA-4 antibodies have a glycosylation pattern
that is “GOF,G1F” for greater than 50% of the produced antibodies. In other embodiments, the
anti-CTLA-4 antibodies have a glycosylation pattern that is “GOF,GOF” for less than 50% of the
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sequence shown in SEQ ID NO 4, wherein the anti body
bi nds to human CTLA-4; and a pharnaceutically

wa@eweprabl e exci pi ent, wherein the conpositi onPCDOSANEIBTSSS
a concentration of antibody that ranges from about 10

prodﬂgédﬁnﬂ[ﬁ&ﬂléb @Yt ex%%le”iﬂ me erlnBooq’rﬂgnt QH@MH Cf‘ﬁ,wzl arki B@d 11 2 1

present I nventi on enconpasses “ IQP (0] %1
desgipeq Bereip hasa IxeRsYIBiNPARY RS G@F@F g‘ﬁf fdFadp aome embod ents,
the areieCRAcEaritibadiesi (31.21) dre priduddYatidga ibmae of diffeeri giwosylation

pattgljﬂg' For %Q&n?}ﬂe Eﬂ'Fé gangﬁ &qﬁkc%tlﬁ&%wﬂ E 1)S§|9rel rPa)h% % ixtsu?é;tg

an am n
a"“'l"%?’éi@t(1 %%W'@éﬁ'ﬁ‘? oaying %Q'ZPOFY@I?E‘ Pé‘ltﬁd“ ﬁf “§ﬁf 70 F'agidcpthers having a
glycBSHIOM fRtefI WGOH,QOFSEH A tdto Dppfoxiniiidly 82 TeddaetiveRt | body

bi nds to human CTLA-4; and a pharmaceutically

accept abl e exci pi ent, wherein the conposition contains
Rowtegefriciministratiamanst Degagessody t hat ranges from about 15

g/ the Mp@&%& oA irfVBniIdh mayBe ANRURIEBRANIRAD., infebBble and

infug{)l @@t )gﬁ' Q tgll ?ﬁ"ﬁgg&,’"?ﬁj‘gﬂ%\%? an ﬁlacrgéﬁzlg ol onfce}%gm)strats on agld
thergpeytie agpiicatinat Tyipicakprefbreedstom@Esiiand aret in thalforinoof injaeizdleyor infusible
sohﬁﬂ%‘ Ehcﬁ% @&n@éltlgnssﬁﬂiﬂﬁ Wtﬁos%hﬁ&\f‘fo? Bas%EQn{nQJrﬂQlon?of h@rﬂgns The

prefpg%cgq\o r@’ﬁ?.’%ﬁ@ ps%%enéera ?@ &t mirzhvgp u 4 %egarée@f.:ﬁ mtrapentoneal

mtrarmqsulﬂarcmdsmtmskemaﬂy) SERY infosiNDtecHniqueksn meliortrhé sterileiirjexthple liquid
or OEQQI%S ts@s. th@l@ ad lufivd ap V\Erggat@d B @IE @ﬁﬁ‘éﬁ%s‘éﬁlthé’ route and/or mode

aCCEE excl |ent rein HEOSItIOH contai ns o
of agminjs Eté?ﬁtwr' h‘tafyoq?pﬁ'?d‘WB gﬁ)ﬂe?'l‘?gtr est"‘g%g' & rsigrRdpmbatimepy. the
antibgpyrd adnonigtbred by R68&vengdsihfusibmoramjectiombia dinotbertpreféreal embodiment,

the Qﬁtﬁ)ﬁé’;{% abrﬂMﬁf&Féd%ﬂ uﬁ?&&gz%&e&b@ut%@%kkﬁoﬂ” Conp“ sing

rising an amno acid
Th%@&ﬁ‘é’r?@@%%ﬁ’f‘s fvgically ar %%I%’t'e W/%"‘ibéﬁb‘mdfa'bta? cqnglitigngf ppufacture and
storafe@i N am no acid sequence shown in SEQ ID NG 2, and

f ur ﬁ'ﬁeegogégggde ' c%h B fozm ulgtt&i ?9 a %?Ihtg% Sk %H’)%H%EIOR r@épgisﬁ)n aér

I cal am no

|lp°§%’@;ﬁj efierte @ﬁ@tﬁﬂe ﬁ?iutgaﬁgcqrwen\wnamd %@omommm@eam pE'e‘b‘ﬁ antibody
in tHY rBglsred @mbtbhfﬁfhn@ﬁbrﬁpﬁate aiRkintawith bAE BIRE Ediibinz8br of ingredients
enBSEARLBHE o P Doy IS SR SRS A
dlsnegqiqrs ategpregaens byjmgrmgyhng the |apt|vg gem gw@d mtqrr@ pierile vefucle that contains
a bé&‘cﬁﬁ@@?s;dn et 4 tI@J‘r@Qurmsa%ﬂ@Sm?rehlbﬂél fréim Fﬂ’fb@é ERGRItAtbE Aove.
I.tion conpri one
Suct SR PTUPIs ey PR e B opn 2 upgS Bibss e gipgraing
of wettibp ep@dd ardsuspending ggenksar nthandasepialié agesitsq Uon sterils ingstable
prebrﬂat%ﬁ%alylglsb@e a%tenféﬁrﬂecftétﬂ'lé Qﬁftloﬁ: Qi*mébénbleﬂ maefhd'ﬁ[fb)nppa?é‘dtéially
5% | dent | t o a
acc&ﬂgt?lﬁ d'&’ﬁ{‘tr?é s%hzﬁna fgg&r@ﬁ% asa ﬁ%%qn |rh1 %E@a mg% the acceptable
vehidlesraed soitents taat imay bd gmblopetisare watet MeGFSQM|dn arahisbtenic sodium -
chl&i&@%&&feﬁ“id éﬂ%ltnbﬁ( s%%fé%é'%hsearéé&{vgﬁtﬁﬂél %?é”dbéb dei Qﬁ/ent or

osition contalns a concentration
SUSP §gnediuiim Fob BistPuIRsse. Ay Riend tred sy Q@gnw@yem mcludmg synthetlc

mono- or diglycerides. In addition, n-3 polyunsaturated fatty acids may find use in the
preparation of injectables.

In the case of sterile powders for the preparation of sterile injectable solutions, the
preferred methods of preparation are vacuum drying and freeze-drying that yields a powder of
the active ingredient plus any additional desired ingredient from a previously sterile-filtered
solution thereof. The proper fluidity of a solution can be maintained, for example, by the use of a
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In one enbodi ment, the present invention enconpasses a
conposi tion conprising at |east one antibody
weowpd@Ebng an anmino aci d sequence that is at PERES2085067555
i denti cal to a heavy chain amino acid sequence shown
i n SEQ and further conprising an am no acid
COa%ﬁf%fh%Sée?ﬂH'at by tée Beinteagrae ohtereyised pastigle size imthejcgse of dispersion
and®l &Herusa bl SuFa@itel sequence shown in SEQ I D NGO 4,
\gheﬁl%loﬂ d@%s&ﬁon%?%ﬁacgk %?rgbé;s)l(t@ﬁggan r%c[) gtragoﬁ%yﬂné:ludmg in
he eQs9siEen 4%@96‘@@&?'@@ @S@r@mfefw pmpdm mofosigardte eally andhaelatin or

by f6rindResy the Sdfhpfdaﬁ]bﬂ mtl)Q)r&E»{déh abSdr i8R & SucHBE Hepoth,NipSiofhes,
rese | nvent | ON enconpasses a

po"'%npg%'cqs%éﬁe ‘fr?lgﬁ A9 PREAS one anti body
confgihproneipods rﬁor@dmmstramncbf trequiiyedies tertibédshesdin ihelads deBbab

patdhd@t'ﬁﬁt' rSl@ésettl% tﬂecﬁ]@a@&ﬂs (ﬁrré@ﬂynnt@ His08e@S skin SEGH %Qféﬁes%’éﬂ\e@n ain the
further CO{;&HI SI Ng an am no Cl

antn%og&sa 881?8 pEeﬁ%ﬁt lqvgntgfu lq %ylorg@y/gqf t Ifcegsopgonadﬁw and/or
dispetsad in carmidmesivacordispergetin@gpolymenwn i n SEQ | DNO 4,
V\hestfn'oiheF H@th@@fh%m&iaﬂ@fof‘tﬁ’e JHdH@Jbs%L%éd he%m 'rﬁmde liquid

ar maceut i ca accept abl e exci pi ent er el
°ph@8'f?&9§i°?|d69'i’sé%ﬂ{a‘?yﬁ§ a concentration of anti body t hat
i s Hiecntibdd) mag bekdministereduomee, eutba ot R3drably 8 @dhinGterel multlple

tlmeghﬁ&r@&ﬁbﬂe 'tﬁ@éntlggwn%} del a%ﬁglgrﬁéw:% *rt?rg clT ro%[& t%%%kﬁ v% fy Uk months

nonoc

to ab
or '°gg?rr 58?19“@'?@?7“?%% OWhF‘?Lﬂﬁﬁbﬁb avthreg. timegidaityotisieaily, gnce

dailyalontetevbil) twio ddys ke evedy thederlagd, iohee v@é}ﬁlytoncé Bve’:lﬂ?bh@'eks once
r conposi tion
TR0, Ty Wl VT L SRE ) f g
nJE)hﬂ agrRady gy ?lsmmmmaquw@dtywwsm \ua aminiymPa ff tie antibady may

be adhnitterdd dtitey sneof @06 tLInQ)r 3biAtHmea. b@dy'fﬂ)drﬂ infBthéfun@f or iriflamed body

part%Eg‘tl afr%t% g%}a rrht the e 5} tl%eqorfqgre o[grxpgl?mgtgé Erpsr;tn tIBequnElL%J'ypay be
ad"\'mﬁtérrﬁd enge .o Jﬁs’a\‘ét t\me) Ohfg!’ atlleagt therperivd loblive undinthe c@ition it treated,

palllatﬁﬂ blbcﬂﬂ% trhé bl eraﬂﬁﬂa@@@éﬁmlgst&%d Rarkb | Ioﬂ& la@fhe%mor is

ano nmbodi nment

oresE A lted e 05 P R BT bR sk B e 4 TR @aKger § dgorease
weighgyprrolume on biiithe Irdiomedy bedy paft isteaied) Oimecdntibonlyityp@alywelild be

adnﬁthér&P&EVp&'o@hbh&mﬁ@&mcaﬁegn Jsfﬁgr‘u 8DQLErda 3P Cr ool ar to

ab @ﬁé I n anot her enbodi nent,
t th]e CG'E?P%S'tIBH%\P ec'@lfﬁ'\“%‘lna% Bﬁ%@f‘s"? hprgReytisally effecive arpeymt or a
propaiectically effeiige ahount ofsncntibali) Or argiben-binding e locdthalinvention. In

prep@ﬂﬁd th%lénoﬁ nthé E@%eﬁtlcﬁl\yj e!ffP}m@ Qmo&m ds tF%%EFA@H% Uj ar‘?flbody

onol ar
presgiich e orBHRA B A CoHEned tsmwnwapm@e@ infogagpount the desired
dose wignessichil oode(egd himditrtiontha batuik a8d devatty Bt thé BoritiRiek to be

treat;g%nqg{erg@a%f,d gqg@gfqﬂ\@%kgant i - CTLA-4 anti body

out 0.1 mllinolar to about
1. oEﬁ?fanIarynmrde@ﬂg dopsri@nges for administration of the pharmaceutical

compositions of the present invention to a subject are from about 0.01 mg/kg to about 200 mg/kg
(expressed in terms of milligrams (mg) of anti-CTLA-4 antibody administered per kilogram (kg) of
subject weight), from about 0.1 mg/kg to about 100 mg/kg, from about 1.0 mg/kg to about 50
mg/kg, from about 5.0 mg/kg to about 20 mg/kg, or about 15 mg/kg. For purposes of the present
invention, an average human subject weighs about 70 kg.
Ranges intermediate to any of the dosages cited herein, e.g., about 0.01 mg/kg - 199

mg/kg, are also intended to be part of this invention. For example, ranges of values using a
combination of any of the recited values as upper and/or lower limits are intended to be included.
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In anot her enbodi nent, the |iquid pharmaceuti cal

conposition conprises fromabout 0.1 ng/nm to about
wae®dengdspd of nonocl onal anti-CTLA-4 anti body PCT/US2006/007555

ticilinmumab; and about 0.27 mllinolar of EDTA. In

anot her enbodi nent, the |iquid pharmaceuti cal

CONPEsaigé feQinend B disctse ddjustedabprdtiddihd omﬁm désﬁ}edi}%epttnse (eg., a

ther%&e%ti{ryr/ ﬁ%@l&ct@%%ﬂxs%ﬂ@ ou tlétér Ls?y% vg:lreg ggyeg B%ﬁfu%cbover
timerAr thei dese gan hefprayprianally reduaest ordncreasembel indieeted tiee exiggnties of the

theré}lih@hé@@@&ﬂnl @ad eéb@émg%bﬁdn%e&%ﬁ@fdrrﬁ@&efpéﬁﬁ?te%b%_rﬂﬁLpAogzéns in
anti - -

bout
dosétrg%tung 605')'/1 f?r Ere ?ﬂ?ﬁ'ﬁﬁ’%ﬂatﬁ’ﬂ@ng Pgﬁﬂ"ﬁ'g’o‘g °%29%i cronol ar to
abolbesage Onitfpin aswused hereih referfsdo phyainaliyeliscrete upiiesuited as unitary
dos@@@ﬂﬁ&ﬂ@ﬂémm&lﬁﬁ SlIJBJé&E #d bB ﬂ@&t&?%ﬁ&ﬂ ur&%bntglﬁlﬁg le'etdb@ﬂ?lnedf quantity

ri ses from t o about
of aifjf Bmeatiag CaAﬂJc'%‘eO@?EAedaceatﬁf Q%anhereeﬁwc RUFR B assQRAteD Wit the
requirbd pharrhaceuti¢ab casiliepuThel §pecifiddtiod fohihe tdbskiga @nit fornhsof aldihyeation are

dlctﬁg@lﬂpémgcﬂyhgﬁenhérg Wh ga) Mn% %H&ré&%’stl&%gsahﬁ }SEFA-A, fannbody

ri ses from about
or Pﬂ% iR pariigyiar therppautie °éPFPP*B’J?&9° ¢ffesitp Pﬁa?myed fang fg) the
limitafiomis inh@rent ic the retl o contppuadiay uch af aritibbdiyi felth@treahent of sensitivity in

‘ indi\ﬁc?ELati ng agent; and fromabout 1 nMto about 100 nM

istidine. In another enbodinment, the liquid
phaFedioeid farmgiptions /B PRI inveiiHioR Farte HIPRAGCEASOUH! dosage forms.

For exghiplle, b @niabseage ﬂ@@lan?géy‘féon@fn RN O & 10 iliditdld (mflsh lePdlfierent
con%ﬂ&ét%ﬂ??‘f ' l[|-|C'T {'K! ?Od{l omo%(r)emPodlmen‘%r ormllh]g ssg%Peri/@Fmay

ar of
°°“tmnlﬂbP‘|'fﬂI’%ir2 nb 3560’-111" 400 6fﬁ“l T mhﬁlndrg ©vF 1@ meA&Mb20 MiyBO ml, 40

ml, S0valdraoo ﬁlﬂ&f@iﬁie@ﬂéoncérhﬁtldnls %ﬂérdarﬁhﬁﬂm%éd?aif necessary, these
pre,n% uor? (;atn bg fijugcn?{o dee %:ﬁdr Cgﬁfﬁf‘g@*ﬂ_ /Qy 2%%1[5?? g%la@ 8lluent to each vial.

nonocl o
Thet'lﬂlmi forrmlambs ofithepresenbinverdomeanrataedieareparedab oot d&ade forms in
sterid Balgh BdoAtainefs, WheH &b isBitibRISH Honndclii b @R MthvehBus administration line
[limolar to about 400 mllinolar of trehal ose; and
orcgb%‘ﬁﬁ about 1 mMto about 100 mM of histidine. In
anot her enbodi nent, the |iquid pharmaceuti cal
StabilityAssessnemt:conpri ses from about 0.1 ng/m to about

tzlog]l- régenﬁﬁveﬁfr?cg\ gﬁ@s s%'ﬂFe'hg hﬁrﬁia@e@ éaﬁ)g%osgorﬁ comprising
an qqilﬁTl_%ﬁlgﬁbo@fas(gqéqnggq F@elgg%@ phqnma(pﬂugqﬁy',@ccg@able chelating agent.

A stablé tanyksition it desidable to M BiBtaimi dr tdsEbtranRgafin, ﬁ‘d‘r%hﬁ’mﬁl? roduttom

0 f histidine: from,
il il 0 AN B o Al Sl
redygtion,i8 Biological agityity)l Yadewsienelyticatipeiwionesand indinstars iquingasuring
protgif afabig @t refatled GORP m&ﬂafdr@éhmm e 61Shdsk RIthRQR8tan indiicators are

revigm{d é&d?gggf’ro?e% DlnE/Dnj/ve #qc\g%]e%l Leaer]'-_taj _I\Frrclz‘eA_Dékker Inc.,

I Cl
New York, NY Pubs (1991) and Jones A Adv Drug Delivery Rev. 10: 29-90 (1993). In

general, the liquid pharmaceutical compositions of the present invention exhibit improved stability

when subjected to low storage temperatures over a period of time, and/or when subjected to one
or more freeze/thaw cycles.

In one e4mbodiment, the composition when stored at a temperature from about 2°C to
about 8°C for at least about 12 months, preferably at least about 18 months and more preferably
at least about 24 months, is more stable than an otherwise identical composition lacking the
chelating agent that is stored under the same conditions for the same time.
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comRedeRng P Aeent

m cronolar to about 5.0 mllinolar of EDTA; from about

10 milinolar to about 400 mlIlinolar of a tonicity
wW@g@no964dr om about 1 mMto about 100 mM of a beET/E82006/007555

and fromabout 0.005 mllinolar to about 10 m I li nol ar

of a surfactant. In another enbodinent, the liquid

phalnreacibert énedimeothesbmpaenitioo whpr stsred af & @mpatani frén about 25°C

to ab&lt BboC16r AR 280G rﬁa{tlﬁ preféfabmé? %ﬁét%ntr@n%ﬁd &% E’;A)‘regerat{ly at

Ef%thllmei om about
'easg n‘t? 4 PRIRT. i MYP Sieple Mhanap SHeRriss iferiel spmpgsiien lackingthe
chelatrm agediQiat i didredraddar thekarae tawditions fyr tAg &g tinhd. om about 1

”M E%nétf]@r‘gm b]:gﬂgamv{hgf 8rtr\ h]éﬁqtiog 'vvﬂ?nas’cé'lré?| a{ 4 t%mp?rg uet of%bomﬁ §0°C for

t ant
at 'eé‘ﬁt@tbﬂ%tr ir! oRIPR PieterRDIY &t lpastiabejli2dngokhar Sriceare prsterably at least about 3
mormmmmmetst:mte nanE othefisé idefficalvoipostich Iéﬂﬂhgihetcﬂelaﬁ}@lﬂgent that is

stor@@ﬁ})dllgp{ ,ﬁg #ﬁ&ﬁ&% fgﬂﬁ% %‘pt 4= CTLA-4 ant |

mcronDI ar to about 5.0
mi | 1S ¥EsH Rereiss thetsra; ‘a freerefthavoayele” referato idchninliesfortusing b digdid

antidddly) saplk afieidkerdiorhdes lﬂ/ﬂér@iﬁ e thihSErhBRYY Ehe%aﬂ%ﬁ@lo@&%‘ loa
o8 e B Lol oy o
to aé@pj@@t@e ahich rpsters émtiquidaiate for gﬁpfﬂ@m pbmqumf time to permit use of
the SdMple, qbﬁed“bﬁhﬁ'r&%l’o ﬁ@z@p @t%Patgb %&eﬁé@lgﬁf 4 R pblaRi %EF)%' br lower.

. { monocl onal anti -
As dged P%%‘B&“? e r%ﬁfhﬁtsfag? TRl Bereng ShUmeB SR PreRyshlRui
antilefdy karaple @i avempenati GIOOC br B2IDO Bndpreferablyl-20°Clooloabout 10
m | hioA® bAbodtheRQhy Md%@ﬁl& \ﬁ%n SLlS]Q&H—:CPtQ Hleast 1 Wegfeﬂ%.l/ &cte,

no| ar r om about
prffiRp AT ffﬁ%zeé{{h%w&w*ﬂ? PR R 3 reeRalaY Ercigonstl more
preferable i loash ¢ Gbezetifiant tyeleprstibmnte praterably tideast § fieezeititin dcles, and

still ﬁ\BFe' prggljaﬂy 4t I@ébtt b%@%/tféﬁ%?% id @Qr(cé s&gmﬁén ofti{eQ\ma%Qgrﬁltcal

nocl ona ant
ihsubietied o theraemedreatpshaw sonditipns.
of Ihiasétheliendbodifeotnhalkorposiod datidiids|tiverel dre bbthabmewind - O
con&TﬁJnE' mol ar of pol ysorbate 80; from about 3 m cronol ar
about 5.0 mllinolar of EDTA; and from about 100
m | <|a? i CoPPasEion WaeN Staye® atA temperatuge frast ahopdiGiteslout 86 for at

leasbadver 12060810, prefeably e |AEIRBOR 8 infvm8 ah@More! H’r‘&eﬂablﬂ i Igast about 24

mon ! |'s m%;%‘é?é}e 91%5 EP glg%rwse/%roﬁnF ca¥ cl:oﬁﬁgaf%lﬁ? Wﬁr ln%;Zt}ﬁ (fhe%}fnLgAaggnt that is

Stor%ﬁﬂndeﬁa9sqm%vqnﬂww$é@rth¢wmtmﬁ;)ut 10 "M to about 30 M
of (bj Hé b&h;ﬁt&%utloiﬁ WREA Adred bt epterqgerﬂﬂu}e' ffom)éb%ﬁt éS@C Pl 4G tor at

o B Bl AT o e et
mongi5oig moppgalné thin ambtherwise idebtinat copfositiar lakingltizer chefating agent that is

stordd @laay tﬁé@anhélcdhbil&{s fé\&ﬁ’@é‘én?e tPrTe the present invention,
thelhwdat nposi ti ons conpri

ot BBl et st e 4o Gap bt 1
monthscprbﬁerwly@)teaaiabmt 22@bnitls) avkd nfdres prietdraiéy, at @astdbol@ .3khonths is more

stabl@the{d_ dﬁEHtl?errWIQé |d9|9|c¥l§:gﬁ19@§|t%n %km&p’ng%elglna Lot et ARGy (Phier
the same condmons for the same t|me or

(d) the composition when subjected to at least 1 freeze/thaw cycle, preferably at Ieast 2
freeze/thaw cycles, more preferably at least 3 freeze/thaw cycles, still more preferably at least 4
freeze/thaw cycles, still more preferably at least 5 freeze/thaw cycles, and still more preferably at
least 6 freeze/thaw cycles, is more stable than én otherwise identical composition lacking the
chélating agent that is subjected to the same freeze/thaw conditions.
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mllinmolar of trehal ose. In another enbodi nent, the
invention is directed to a stable liquid

w@b@soeaeut i cal conposition conprising an antiPCVL$2046/007555
anti body and a pharmaceutically acceptable chel ating
agent, wherein the nolar concentration of the antibody
r an gesiofhieoemiadolient, GheCfdtposttidn|skiisiibathrei@r ala s tHe. cdhditions

LRk e nol ar concentration of the
dls%%éeédé@nggtg %ﬁ?"e?anges fromabout 0.003 millinolar to

abofiP" RYEPOREY Ffitherasent aprlipalipne paifoRct apgragalions antizpdydragmentation,
andéin corbpasitioh Gisediehtvh] Dgexa@pl}] cah @B Yesd ésnmaa&a@uﬂth@stm@paf the
coﬂgfgsuﬁ% 3.1. %%Qz%l ihd @cg]daplﬂg@'fac? rng%n g&gé%{t%ﬁ o@dll 1é)rgSegLiéﬁe[%inexhibit
a loppiayeh Bt feagt, e of antibesty poorsgation.cmiikasy fregroentation andeampogition
disdloratidn afh@uéubfécféd td Shedh Mohedt trfélﬂbew dERBribed sfdfagk BY REHzEAAw

cond‘?on% relS{f\{eg% otbgwpslgl cienﬁc&??cinbo%u %ﬁ%@agﬁﬁe ﬁela’ungI agent that are
SUbGﬁEF" teolbe eame edndijiorsc cept abl e chel ati ng agent, wherein

t he propdiRa g%?ﬁlﬁ&ﬂh %%w@ﬂwa‘%aéehﬁcaﬁé&ﬂp@g%ﬁ Jaﬁ:?:ﬁo%géﬁrgcﬂ?) various
me iR i P et Dt Bf'u‘?%%e*‘ﬁ'ﬁ%ﬁoafhrﬁ@a@g@nw o shepiate
profeing an Higdasis Of tDEIBmpietUlar welght A "gelais@ubatfHOof miatdr anbd pslymer, such
as @daﬂ:swe%ownib;&éhre%%nggeu[ﬁwp%seét uﬁ;@ﬁﬁoh%%\é ehErEl R e of gel
iedls (L Taefoterot e oAty ST Pooam e st
me&Qring aggragatiomiitcl@ie@8tionteacrahgeithrdiatodramhy) which it tHa.gAerkiQiquid
chr&p&bﬁra;ﬁnc tgéh(ﬁ%égﬁﬁ e)gzhgng%%hl%pm% hra?)h%&ﬁlz%%ar‘ﬁap#& s5The

anot her e I ment e | nve
°a“9,'isa%<r3*@"9?fwuﬂaﬁ RRsenhRYBLeN 2 from dipRsalein msteckigrpPinas rn'gﬂvalent
proteinGighiegatesunay bavesameetiigie ok ht chgige pt 1Ab bifigle-oRdiRantigen-binding

j h ragion
oo L A LA T
chaipgerigculps 34 praferiedipalionic exeliaageris apolvasprrtihadicedlustn. Jihus,iee
moredaesria profgh mejétreddﬂylG@tﬁlgﬁléf@ﬂlfl@mtaggregﬁg Abivévetoaé oit ddinary

Skllﬁlpﬁllétaa%\ml &l‘ze 'ﬂf&?!ﬂ%{r«%ﬂn%] ass?ys f Ir]ver(m?ﬂ %Feen%o:t) faralk)egﬂ? arlyd@rtlcular

ine ran
typwflcmor’f@tosraphhmumm 69 Iongas his Cﬁmb!ﬂOf seRaraing thedwe fopoelgf pratein
moléfudsat i ng agent ranges from about O 00001 t o about

450 t 0.
o ST RN ze beroi el aptnaphiat iR reesive b
varloumeth@ﬁsszwm inghe drt. divclahethodOindiudeofoabantple] sizeexdusion

chr@ﬁ’&éﬁra&xy%ltra{vfblei‘ H&E&%ﬁ (@@bé? i ﬂﬁ‘éﬁomeb% SW?N@E QRd/brSmatrix-

naceutlcal EDOSII on

ess b e sy B sr e Sy BAgearR S ey Aya SRR Tty Brtein
fragotestation nesultingeméa chaagedaltaragion @i gy eccunitgrasiaresuitef dexnddation) can be

evaRBRAAHH @RI Abn-EXRaRR chiRtoolBRPsdeleOf ARGy () 000
B

linmolar to
c ongg'ﬁf’?sﬁl"f‘ SI?C%‘PVa‘M@eE‘H%'!Vé’?P H@ msa%arﬁd t?ya’l’?g'é@bﬁ?f@?% pihe
contpofifhd: itself. | Thendresent liguid pbarinabdltical bompostiers, compélsitid e cherkiag agent

gen%%ﬂﬁ%@&t{e%inggsiﬁgn o@cél&jaﬁcinqg.g.r, BHQ 8§ye§|5\ﬂ'9n§}8PM£iné% composition
clarity (e.g., turbidity, cloudiness and/or particulate formation) relative to otherwise identical
compositions that do not contain the chelating agent. For purposes of the present invention, the
term “discoloration” refers to both changes in color (e.g., from clear and colorless to pink or
yellow) and to changes in clarity (e.g., from clear and colorless to turbid, cloudy and/or having
pafﬁculates). Composition discoloration generally can be measured using additional techniques
such as by ultraviolet detection at 214 nanometers and/or by visual comparison against a
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mllinolar to about 50 mllinolar; and wherein the

nmol ar ratio of antibody to chelating agent ranges from
W@kwan9d90001 to about 100; from about 0.005 tPRPCHDS20D6/007555

50; from about 0.001 to about 10; from about 0.01 to

about a r.1.S about, 0.

strf et e S esifond piEeri iRt Moty B3 e pRey 50
2008 Mehdgsaphi 12.d phar maceuti cal conposition conpri sing

ti cmldnerumammanpmsm@@ geﬁ@h lsleRERREY Al theCBRbEYitioR &

n the nolar concentration
S“b@%e? f?@‘%ﬁ%%& th?é‘ﬂ@‘@'gg? ﬁ?’%?bout 0.0006 millinolar to
abo(#) the c8Bpasitioh isnaddred at at terepavaibizrfrooaboeirA°C a¢ almot 8 fortad least
aboeml n%mﬂagpr@@%tya&eeaaea‘soétﬁ@moﬁ{a@%d RoleQadtehbi, T0bAY al%o%t 24
a out 1 ol ar, nol ar concentratl on o
moriiiss ¢ | d| ne ranges from about 10 mllinolar to about 30

mi | (o) thelcampostiiod isvdi@edatra teipgeratoledront avbut56¢ teeaviolfBoelY for at least

‘ abo?tr?rjn éﬁthé“ Ere?egﬁig)\} T rl&@%eﬁoxtﬁso %@m&é ré?erglqg ait Igasg%%& 1 zslﬁbnthS'

r om abo to about
5: o) BEcaBeRfitiop isistqred gtgdgmpe_[atur@,of oub HE Gfort leastjagout 1 months,
prefarably heleast abad 2 mesnths, dridendréprefetdbfiat ieasttibo@ Glrishttispora

Sta ﬁ'ne cbrﬂ 63%09 agu Stgb’ oa‘f%l t‘%QFEBQe? hg 9 IeCB err bt Qgeastz
Sy a7y

freeag&'ﬁw cyw mﬁresttrefarah@ at lmé B érP‘P?-e(“P@N we‘ earstlkb@ﬁmferablv eHeast 4
free@b/thlal Ry, stmﬁbfe bl%r%‘ﬁy r{t Le@@ﬂ :ﬁlke@ué/thaw QQSD}& aAd dtill mreadrefb@bly at
e N ncentr a
Ieas?ﬁ?r#éﬁe}thaw CyC n]eﬁ t l‘rr;gag‘l gye %gg]{elggtr%s Sli? o Lﬁn Cgl ,caﬁrizoﬁeg?ratteg from -
the amﬂsltl%(efﬁ |qslnmlﬂPé}€) anghibe exent ﬁfrﬂgafeg@tmwémrmaed i the resulting
chrcfiﬁaﬁ&grﬂh n‘ﬁ‘hé ﬁékﬂé?ﬁbufdrﬁhmnﬁﬂ%t&ﬁkal 60m Hésjltiohgr&"tlﬁ’é pré&nfﬁ%ﬁlor;”lgplcany
reln e Nno

g s Pt sl Are o Tt ot saratn s b5t o Bl B8 Han Sbou
5% flessrihamiabaut 49, (s than abeul 8%5less thamatmiob2Pe, d Jebs than abart 1-.5%; of the
totapﬁeak %re%kbﬂ lt’{ﬁe &f&nat&dﬂarﬁnfﬁtoh@ Epé%WJQ @erﬁﬁé‘&f thid fé@hdufh‘é%]’tlﬁéégunng
oaol RIS 6 COTPS0io0 13 S o ek aTADRE BBY o fiatrantia seaprplon i
thermomepdterlsingcdeHBlLC with agaitist detadiohiat? iddiana@neteia e Tkis techriigue
wasm%g@ro rﬁéHéEreergnﬁ@btdk/ agbreé .sm EaarhEIQ9¢wfqér@weﬁ&atn§>ﬁnmmeuaﬁon No.

| i ol ar I mol ar

37 @%‘%’@ﬁ? # 5teqlq5|ﬁg Bge'lt)f?éh't?'lt?@laﬁt@w&gaé@ BeAK a,r%.@'gge FhreRriagem of
aboOt 0073 wiild Formulation 260(laakiog d ctisfhting adentyekiaisiied an dgdgrbgatenpeah iarea

ont&ﬁ@ﬁé@%&%hwagutgwt' dine is about 20 mllinolar; and

e nolar ratio of antibody to chel ating agent
r anfeaeneiab e SiisiRnco e paen e agsirgatedhrontaiosny BRI fora stable
Ilqutd(bhath%éutiﬁal cbimpositiah @tihe Prederit Mvatiob! hndlthe aGgregatedHporhatogram

peagn?ea fg%% d?ef |dgﬁtg%lé§rlng%ltfaﬂ ackn%%A déaﬂél E&q ih%tsis %ﬂb(ijected o

the a@ewwam@ Gt lpast h@ur 200 e Isapirpbe 3% &t Ipask peaub det oredlggst about
4.5%h Eoﬂ«ﬂxbinb@?this@ﬂfeﬁb‘nc@bétﬁéﬁh%ﬁﬂulé’cmﬁ@?‘ %@gli ale p@é’i@ar@a on the

st ant E ﬂ '
envSHalaahan of o L1+ B0 Simdeten 26 sl aedlarpRp Rl ShrRPepgam o
abopt Géfurtestemindixaeniddd @n diseussedaboiaie abeutbi3kdi es.  Such
mc ﬁr anbﬂx@ﬂem &fdﬁnéh@l%ﬁﬁﬂo@y Qzﬁgn@n%i&% REteR biter the. composmon is.
acloumhr_.oq % anti bodi es and are
subjecte to least one of the fo Iowmg con itions:
. (a) the composition is stored at a temperature from about 2°C to about 8°C for at least
about 12 months, preferably at least about 18 months and more preferably at least about 24
months;
(b) the composition is stored at a temperature from about 25°C to about 30°C for at least -
about 3 months, preferably at least 6 months, and more preferably at least about 12 months;
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hegR By sy Be A Pl B netay

deficient in the production of nurine inmunoglobulin

nol ecul es and anti bodi es. Technol ogies utilized for
w@elveevdny the same are di scussed bel ow. It i SPEDES1006/€07555

to produce transgenic aninmals (e.g., mce) that are

capabl e, upon irmunization, of producing a ful

repg:g hglcgr%pgsmon%r@c{} cgul Itgr% eraS Icc{f] at h?4(?‘§§ %?EF%TPQHH months,

n
prefgaRly\péleast gpeut émtﬂwmﬂnm pnefesawgeé Ieast qbpwi@umnthsnorof

m cgy) &iéd:oﬂgédltbﬁ & Rbjebib@toad a1 rectd/Mak @?(ﬁ‘@ Peﬁbr&f}lygat least 2
u e

| Hhr o

R e RS U R -
freeg/theiv gpciess st moel gnefegabmm feastrii fideeelinew cydes, e spxﬂ quaar pecferably at
leaét"@ ﬁ’@é‘zeﬁﬁ‘év@ Qﬁ@b eﬁnti%@g} fhgRRhB Rk Hbn BHrGRMEIRorS: ?rta{;eq from the

Fa( es i%ss nmurine or rat Varlg
compasiiesy gy Hid?%?ﬁ f"F%tgq“b%g“ THRECT PHAgRERatin detRERIngd From éhe
resw@iingreatomeigrare drhe sEblei lingid pbarmbesatica! conbgoaitiorayf the present invention

typidig ﬁé\%rhcf?agmentt 2Rd 88Hirh5ing %hrgﬁwaféaﬁﬂ tﬁﬁ‘?s Ig%qth%eaboutbg% less

at1on an immune response
fha%§b°at & B?séé'i‘a"ta}l?a‘ﬂt 7Vl 55 (03 2bRaB i l664 B @twuw% Sis tha about
4.5% ot ihb ¢kl ®and \Eunneeonamad:momatbgraas Inuhe BpéshiFrKAhsél oitthlalechmque

for rtngfsu }ﬁ%ﬂtléﬁondﬁl %Brlng&lt%]:\ (?eoafg ép\ﬁgé{(a QFA&)\‘@L{ %F&‘ hen

jolnin
o O e e e b

scaBISlPGRIEHE 2aVbIeduRe Dyiintiek Fidrdonal. DehkittRele? PDRIC-90'¢ afmmﬁau
Gs%rqu‘ééihd;?erlsmﬁ?rg L‘Iﬁ@ﬁ% bﬁlqlgee n%s uas{acri g)ydﬂ C%gu%uﬁ%!;#o% h'menta%on in
Exagple 1 gieess fan peampig FPigusatioeNe; 37 (@T\Lammg)a dielatingagget) eQikited a
fragthedt band Koo the c%ﬁuhtogﬁh*p& abé\ﬁh l59% vﬁﬁl@@omﬁ@a{hoﬁ) lackin

e AT B o Rt st
( 1ob2pherahe [Quf@@ogqabet\me@nhe fragatent eanG 56R6 Br h $BORiquid
phal’r'hﬁ'@ﬁhcéfﬂohﬁ@gﬁdﬁ%f ﬁ@%re@l&n&%v@ﬁ%noﬂ @hdi ¥eda ﬁ'\@ﬁpband volume for an

oth%ywa? |derc11tf§€q g’é_ol_sl,nio?}&%T %%Fglgt%@tagﬁnt thaj%s scht%ql t&the same

conghifigns BBt 1@ 7abpouidrdd, jpt ledii bt A%catdéast akidat 4% o Bi Iodst atbout 5%. For
exaﬂaﬂleslgg d(ffla%%@é Bet véé’r‘u F%ﬂﬂﬁat%ﬂ‘@? @Féﬁﬁﬁh?‘qan& VoTE e 8hk cgg}nAfoéram

uce Imuni zi n
R N A AR R
10. ge)rtesta io @ERgonple &6 adhdismssedrabovedg hldoti$.6%. genes so t hat..
the reconbi nant nouse produces human anti bodi es.
E%W . m ce are engi neered nouse strains that
Me% “Sgﬁfw{gm fragments of human i nmmunogl obul i n heavy
c haf\'hy e tynegwt atinediep degeribed hereinmaydefused iberapeuticatipuloa

prefafiéd &rosbdinfeng tHeCinti-@T LA-X??W@E(HLF@an@h%dW Iﬂ‘iHStﬁeerr’eferred A
repertolr

em &%Igleﬁwté nh'éalrigliLguégg FumarP néi 6}% Lﬁegt '%ﬁ ﬁﬁ’ﬂg’hﬂheﬁg dn §e§ an?tﬁer preferred

em @émé?nb tecati-Gd ¢, ant*th?éy KENOMBURIS 2 anfiberlyc dlteroatively.rthe subject may

be RRNAES tﬁ&iteﬁﬂ)r}z‘ssgg %O‘Tf_AMIi')?otéW tHafthe Bﬁtl (0.7 Xnt%@ﬂkﬁcross reacts with.
rtoir i.ntrod Ectlono

SRR AP TGS whih te
antipodiCyos-rergiseia. . pimate éor veterinary purposes or as an animal model of human

disease. Such animal models may be useful for evaluating the therapeutic efficacy of antibodies
of this invention.

The present invention provides a method for the treatment of a neoplasia condition in a
subject, comprising administering to the subject a liquid pharmaceutical composition comprising
an anti-CTLA-4 antibody; and a chelating agent alone or in combination with other excipients
chosen from a buffer, a tonicity agent, or a surfactant, and mixtures thereof. In further.
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human heavy chain | oci and kappa light chain loci. In
ot her enbodi nents, XENOMOUSE(tm m ce further contain
wappsoxdidaat el y all of the [anbda |ight chain |PCTES2006/007555
See, e.g., Geen etal., Nature Genetics 7:13-21 (1994)
emb@dichellis She Bategrenitipngd SUgRCYiE bpe Habi8 I, e 8 of tbe P@BeNBdrbor treatment of
6, 075, 181, 6,091,001, 6,114,6598, 6,130, 364,
anee oo 150 584, See al 50 WD 011 10745 WO
94/ H8BRIDET S(RECYBIPAAE BreSERH TYBIUIeS PrewidesBNGHd fas s Areaignt of a
neofI8si2 dd@Bon M@ sBBEE BB isirDRhigbay o the\Ahij8A ATiGld Pharvéteutical

comQQén%%%@H ris@rﬁdan}{\@TQ ltlgﬁt?b%gﬁtlcnkﬁhn?a%%nd:ﬁf%% Q\Et%lﬁl acé%?able

exc'alﬁ@t caﬁprrﬁngsa qhﬁ@fmm@f %mwﬁﬁ'rvornﬁﬁaw@gv"a@ ef gxipients chosen from
a buffet, Bitdn@tyiadent, bha sliRcehNatdfiNGreafdieACh, an exogenous

2 4 Sl FSb5e el SRS I oo pmor
Whlomm@'éwé@mg@méewlgmt @elFstagje s malignaet. é\isommmasﬁaglémé@ present

invefitidhtare @é?ﬁdn@ﬂbmdl%ﬁrhtﬁnetwéhcaoﬁ%@ﬁ%t ﬁ&iﬂ)&%@@t A|Q(9émz’oﬂ{)assed by
nt o

the (8L} Flion a oBRGE PreFRISTERL telziott, hmalona sy ikac &
ben igg, Riiersalignand dnetastatieror plalignani neoplagh oRamens areNmsompassed by the

pres@nﬁﬂ@nﬁ@ﬂand M 'ﬂ)@ r@@rﬁbd t§ mﬁaﬁ&aﬁ bly%sﬁ%éplagg ’neéal&%% oﬁlaéoplaSIa-
016, 5, 789, 650, b, 8

relaB SSE Tugiory Sipraly ke 9 el 8 "@a%ofmgo sk
“‘necplastid telise Althqugl$ drietodrivodirsieott that evemane reeaplasiio delbis casilered, for

purpd8edt M@s@nﬁﬂvehmmg bé b AfoptasiPd aﬁ&ﬂﬁﬂel? rfLeBagma

co rISIn in. it enone ‘Sone o
" oS IEE B AT e Aty =Y bergatp by dn P TL A ATpoRRliihe yetion
can vaNé_#nyétlsamtor g=yan, dnd.irctude, behdre dbttetites to Hohe b, Aing, squamous

cell %natdb&eﬁhsirﬁ B8 géﬁceﬁ#egﬁqﬁ% (E%E&'Ilvér ergna%lvélalr]i P Qatg colorectal :
eferred e
930%99%' £RRIOGERe Ereritisahan %Va“%’ﬁé’aéﬂFLhAWm& %Wiogﬂeqamr‘%s ghlso
encérnege@i y tiof tefdT hebpibsialconditivns, aesmhddinfetastases, ftain6mMbdMyfhphomas,
- n

T T
presepijpesiQnarg ysely o terpransea &f tttermaﬂ Rﬁ@staiﬁ Pleranbyesi c

f r agroeiat erhifsiinesdits, tid métifods dhd edtepositidhsof ’ihla'préébl’ﬂfﬁ*fventlon
enc SRR I b (bt B ISTh o S LA R grove
Conﬂﬁlna g acrrd entiginayh metme@a mﬂrac lgﬁf@ﬁ@srfmn@mmﬁmqenom hestic
card’i@ﬁrahéﬂéﬁéln@dﬂfd’fﬁlal édén@nafgumd%é ‘i‘dﬂma@ﬁélf@' ccﬁoﬁ%ﬁlﬁé Yolyps,
scel oy 4 GOtk 0B By DS Paed Wb,
ana(qaa@ﬁg,r@;(ocytmt@lmorsplparlhglmgband chltinomenasalicgthedreimon, bile duct cancer,
blacddBi diRéeE, i &R stBR dﬂUTﬁ%Yalﬁ%n{a%dbljéQ&\éﬁhcbp Ekh@r}lé@{gtand S56nomas,
RS e B s BEELE St
endivbettigu.safcgosarcaman caiemgpus) eentralinaxvoua isysterh fympharhia, asrebiat e,
astrSé‘g‘ﬁo?‘na SRER |oc£81?ctn$a cIFHngésar&mat éh% |@d"|51e)hug §ﬁ%n@c§&c‘ﬁ%|'n|a clear

known 1 n the art Lane
cell 8@{&@9\55 sklp,aqrgﬁti, brgmgvggrce@m on pﬁncgr colorectal cancer, cutaneous ‘IJ cell

lymphoma, cystadenoma, endodermal sinus tumor, endometrial hyperplasia, endometrial stromal

sarcoma, endometrioid adenocarcinoma, ependymal, epitheloid, esophageal cancer, Ewing’st

sarcoma, extragonadal germ cell tumor, fibrolamellar, focal nodular hyperplasia, gallbladder

cancer, gastrinoma, germ cell tumors, gestational trophoblastic tumor, glioblastoma, glioma,

glucagonoma, hemangiblastomas, hemangioendothelioma, hemangiomas, hepatic adenoma,

hepatic adenomatosis, hepatocellular carcinoma, Hodgkin's lymphoma, hypopharyngeal cancer,-
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preferred enbodi nent, the CTLA-4 antigen is
adm nistered with an adjuvant to stinulate the inmmune

w0 e®ponEel Exenpl ary adj uvants include conpl et BCDUS2006/007555
i nconpl ete Freund' s adjuvant, RIBI (rnuranyl

hyp&h&iﬁﬂﬁ: 'aﬁ@ﬁ%ua@ﬁatﬂv@&%rﬁé rﬂ&%ﬁia' iﬂ’téleé!{hleit@né‘dblmiaame&blthehal
uvant's rot ect the ti q alQF % "
squgpglﬁé:legaefoplﬁlaslgtﬁﬁ%g ?l?{ﬁ)n]at invasiv sﬁ%a(gé)ﬂus a%bc&\ ma ge ce
cardirfora, BRY/cell 0artiadma,dabedi'a sareand, kilheysdanean) Iavmeamnm,st to
|e|or§§c%ra?c%ﬁa @ﬁ%g Eq%hg}ngﬂeléfi‘nﬁﬁlag herehRGL©d EHaiBRE §|QMQ%aV|ty

er conponent s | Mune system kﬂ
cangqr, Iyersnsasdyig qgacer éyr%owﬁ lgal}gpﬁqtﬁeé?%ﬂlal tl.]lﬁgl’s mallgnan }'X/fnoma,
meduldBERchad, medulisediadioma, ®aandnmy aleniagéalyonediel calircarcinoma,

' mesoqmleﬂ arﬁét{asqetxti( QL R?l{n o nﬁ@ééfmgletchl‘éﬁowé Qﬁtﬁgﬂe rﬂ;llglon%\/ﬁésma cell

tiron

neogjagrp,.mycgﬁg fl@gqidesanﬁyqlqﬁygpl@sglc arWrasie gw@lppgalwaw&&al&qltwgs nasal
cav@Pér{d aﬁéﬁﬁsépﬁnwﬂaﬁédﬁ&ﬁséﬁh@f%@é‘iﬂic@ﬂemﬁémowa’stcﬂmnﬁeuroeplthehal

e RSl Hodua Pairiofth hpiegt KRSARANBNALO G RAT W, gﬁmaw
CN$ hymphomaysbinal i tueqre M&m%fe'b sligmraspr a@ultplty adenagieh p% odgkin’s

lymBﬁcQﬁéﬁ Bg'tg:elféﬁr&ﬁdma @FQOUW@' &Ql&ahd@er fof@ﬁbﬂyﬁg’éamyicdﬁe
I he ro

ostRgreBEe PP E AOVRPIH: Rl Bn et it ed feniie] st sapaie
canaert papilidiy-serous addnacpréimms, piabal zeld piutaty tlllmtpfé,spleémécytoma
pse%@sg%ﬁ\g ;;ur SRaRidstoraS Parathfeiafcamid, tp@ﬁile'oﬁ]%éﬂ'pﬁ@&hromocytoma

gL 8 PSR A B B, PLgh Jri Bl
nedphismy plalropdrolonaiEddstis, plostatermantes, rectalisgnoge réngl el chrgidema,

retiRiasfint, thBchr#ygéér@é#nat Qarccgn'i@@é%%&drﬁ&rﬁé@rﬁhlmeﬁ Barcnnoma small

oncog eneés ectl ng@ o hem wi t h an oncogenl C Vir
7

intestine; qa(?%ﬁﬁ ﬁ‘?ﬁ tisgye SRGH SHRAPSRERECEHNE tU0gs gc&ampgsr > darcinoma,
squamdng tall cazmdma edubmesosheliql estiperfigialtsheatitgmelanana ogeaientorisl

pnrﬁerﬁeuFb%ctS&’émgHmi?‘rs tﬁ\)”éih @%c%h SRAird i darafembalréR@fcancer,

, i nactivatin

oA A e RS ETUGS CATOPRE SR AR ARG R0 g e GeHCeT
WaldeR§tRines iaslogism s Niell diffrentianstlualdrechagaridritiim's simar.

non- human ae ﬁ%‘fem ‘Trﬁ&%ﬁne@(ceﬁ%ﬁ 5L RUBRRJ VM&QJ.&Q%H {0 subject |

gene'%a eni c are fuse
witls blepst|capqer, forasieie qmcegdn@ HHERY (OB GOIILCANERE. G- %fh@ﬁre preferred

emBBAIBAL; thé MetholBiRedihe baiceed sfbﬁtmﬁl feraing abriofraallyornni tz édrease in
a and the nyel oma cell
WeIQFL‘gi’@mgoﬁ(?ée%rg%se 1 ‘géémr%‘lﬂéhégg eloma. In an even nore
preferred enbodi nent, the nyeloma cell line is

ArP3es6aMAERac8ES: | f fusion with nyel oma cells is used,
|t %ﬁ%ﬂtﬁ’%@wﬁ@é rhént Bf RE Fiverfo, é?licértfb'i%to; ir%irﬁgftﬁét&e is prowded comprising
or
a QoRRBR UG W B e BT Rt 2SS of e
mdpoclbradantt CTRAeDAntibatiesaf thelpresertpmestixinriga Ofthaiipn comprising a
chagtﬁp%:gérﬁgloﬁgpﬂﬁ 'cmﬁatloﬁ R fxtﬂértdhg ma%@ut@&@'a@@bp’ta%le excup|ents and

I nked i mmunoass
optwna&y nram%mmu%@a%fga@ﬁ Usgp Suiigklefoataigers ELCIL@&E% a&a'a AP r{%;’“'es
vidlsS bifs@tl effhged) TWOCONAIRSPREY.be formed from a variety of materials such as glass
or plastic. An exemplary container is a 3-20 cc single use glass vial. Alternatively, for a
multidose formulation, the container may be a 3-100 cc glass vial. The container holds the
formulation and the label on, or associated with, the container may indicate directions for use.

The article of manufacture may further include other materials desirable from a commercial and
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Anti - CTLA-4 anti body-producing cells, e.g.,
hybri domas, are selected, cloned and further screened
w0 e006eEdT abl e characteristics, including robuBCT/US2006/007555
grow h, high antibody production and desirable
anti body characteristics, as discussed further bel ow
usefipRqPgishins ugian other iiprandiEents. fiters.epeles yyrigeese Pod package inserts

wntl’ﬂuﬁﬁtfﬂ&in&s fdr@s@@brﬂfﬁaﬁn‘éﬂcbﬁbﬂb dna@knswalpmraes@é@fte%m e.g.,
nu EI‘,hm ce

sel it PRE™ @ve"ﬁ'%a'S%%faV@ aa‘ﬂ‘ﬁ?rrPé‘*WB‘-’r? &%‘%é’mgf’%“‘{ﬂéﬁf f
stalpifrgdvantivedy ¢ryeising a iiisticontaingr, skinprisingimanielonat anti-GE-And 4ritibody

11 m irPdRRAIS; IRk sdecoambérm&e&nm ng%%@fflglérﬂ(éﬁ\o%ttohat:ﬁ%tlng agent
esent i nventg} reco

re e n
Sl Y BT Ok BRI T GORMPTCaP FOe TRRAnRGID of C
aci dhs ilvanresmples delcrige ¢rhlediniaissof te igentom Otler embadiments
witHirPthe &6 e RRIhb 'cFéhHsaHeréﬂmvﬂl BQ g?ﬁenﬁ: ﬁ:rbng ki85 thk QFt from coPS|derat|on

transformati on a sult e manmal i an or nonmanmal | an
of t'Pl%%"PC'E@"P%W pﬁ?écep?féf?éﬁ‘te"?'%rﬂ‘%cl?ﬁedd?%%“ -hiEdigrded st the
speqificdtion, tcogathedwithothe exdngfeseiec ctlsitigre d axdmplahl dy} with the scope and

spnﬂr& lh@%iarﬁﬁn !BI g ﬁglﬁe&m% blﬁﬁf&t \fﬂl'njlcl‘gfoflJ\Aﬁhg Q)t(a}n{b%i%l ‘131'1 tﬁe examples,

ecu ncode eavy
all Qﬁrceg'@g%@rp gmg@ iWP'ﬁWLm%'@ p@m qtherwie,indicaieq- The skilled artlsan will
appesdtslina®ng Geighith@arRiteeanaloe bv@ngnt-ta&bldmamtne@mbnﬁzdame @Rfnples can

be &%@é(rYedQ+1 ﬁuloféﬁ gr%?or@ncllérﬂ@é us?ﬁéqgé]arf) eC %Q Holegq %\ts cé the recited

'ng@ﬁ@@aegfe@ﬁt %ﬂﬁ't@mmnhﬂe&mer%b@w @famahéreufw@waws (@g., of -

bufiéH@dllﬁioﬁs aﬁﬂltﬂdmhﬁﬂéﬂoﬁ é@@p@@lteagmem.nét&aws\én il @taieb.afé that the
or on

of an.anti
weph iy FoRieh o r PP RO aS e PleR o iR b Biragosres
such anti body. I n various enbodlnents the nucleic
acid nol ecules are isola a B ceII i sol ated
froman ani mal i muni zedEﬁﬂ LQ?‘ -CTLA-4 or from an
_ i mo his Exarpidel sihaws|thejeanpiatien ¢fﬂ”'WﬁdQllné kkeldings ihal froduge anti- CTLA 4

antBYMELESREcrbBd N5 - Hatdn\Ng. eammmadgsm kegs of

I I, K
t ne " Aos BTN oS08 Bl chibsR. sqidied, Seetibe AT ng
3r d ABtigen\u¢pagtior: g8 G distine inrRivagensyweepnapared fooimmunitatie of the
XerfdMsd™® nidés @) 4 @TLtAaw@aorhémﬁraé@. @GPACHLA. @EQJUHQ @na (673096

R o oS ROEY B 0D bR Y) Febs et

expeaeSIagdwntdendls{urfate has as one of its fusion partners a
CTOALARYG 1 FISOA®HQR: | | n-producing cell froma non-human

transgenic animal. In an even nore preferred

enbodi ment, the human i nmmunogl obulin producing cell is
Expression vdctbrmwrumﬂVQJSE(tn) animal. I n anot her

enb Qﬂé BE0A BIP]JOBﬁ mémurb %H&QIQJIIaQ Qbﬂ\élﬁ] o%ﬂg\uﬂv%q:@ﬁ grln pI|f|§d from

froma non non- nouse rans eni c ani na
OB BT SEPNABU) (CIGReSRHERG PrIBRIS Sl aeadio thpipblished sepgence (Eur
J Irvpingb] 1831903 alog @dad)y. The Baghtunt NayEuRctioR@ily-sUbEdRE @1td SSRS, a Sindbis

vnrﬁ%&&ﬁﬁsnonﬂ%m@n@\fﬁh& r%cﬂ)e(?wégﬂ aﬁecrll{.‘r#a% on? sl’ca"i'lh %Ps%nappg?de and

~ humpgt IpGeamee. 1 (196136 Célﬁvt%@.o\q@ﬁmg Tysisn|PEGtein gegscnot contain a

hin@\EdsHingLt dorli@mydystelidpo mfth@éktraégllhlaﬁagnéindof CTLA-4 to form acovalent
dimer. The résulting vector was called CTLA-4-19G1/pSR5. The complete CTLA-4-IgG1 ¢cDNA in
the vector was sequence confirmed in both strands. The amino acid sequence the CTLA4-lg
protein is showh below. The mature extracellular domain for CD44 was PCR amplified from
human lymphocyte library (Clontech) and subcloned into pSinRep5 to generate a control protein
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anti body of the invention can conprise a nucleotide
sequence encodi ng a VH domain of the invention joined

WO peobiogdIel t 0 a nucl eoti de sequence encodi ng a PEEU$2006/007555
chai n constant domain fromany source. Simlarly, a
nucl ei c acid nol ecul e encoding a Iight chain of an

w|trﬂﬂé|deﬁEbﬁgé1 ant i body of the invention can conprise a

sequence encoding a VL donmin of the ‘
OM%@%??‘%BS‘F&"%@ ™n-frame to a nucl eotide sequence

encMEVhigr GRTLL §htl At hER SMAIHANIAYAQIRKIVIELAS SRGUABFRVIOEYASPGKATEVR

:
2 2:Jmﬁdﬂbs@\fr%blaﬁfvméﬁﬁhﬂodsfﬂdw ]Ld’é{f]FiA%LS?TGLvlc

hea@#@mp%&qqWQ'(%efEEﬁapﬁeL%%st&&ﬁe@ﬁ@nw&JWPEVTC
f Ul VVVIRYBHEDREVIGF NGO DEMEYSINAKTIK RREE GYIBTHAVRISY L T VLK RAINGKE

o TR o7 RO LBt BT Rt e
i nt YWYRSHGRPENNYSRTRR P§PG§FF T HE%%W@@QW&WSMMHEALHNH
consT@BLS SPlEKor |ight chain (CL) constant domains,

resgﬁu%h%]ggl_%ign%galdghat the VH segnent is operati veI y

lin gnent(s) within the vector, and the
VL SegyeRifs fP@n@ibréreaffaoe'éllay dpmaik etCR28 were PCRoewiisdirom human’

lymphdcite InbrtaMCk‘)ﬁl@bK) fand {hBn au\r}ﬁtoh&{j m@rﬂamhm NinmuRdICI521 $263.5H ¢1993))
e al 0 .

R B DR iy oo
Margnoget, Cyriogatopeny, and et U-Adavete ¢loried dramem ik sdlited fram\AHA
stimrRREHdBMts tdA8art %cﬁnn&ﬁ&'oﬁﬁé@eﬁ&h@ O, @Gd“eﬁcnﬁ@mngﬂated

thatB'i’%ﬁ”?)@"‘ﬁ%“T%S%WF e, 8 SRR EDE UET afeg@aL%ﬁﬂeBrge differstispg from
mathdwnan GILA4 ghitacellblar drniaimi$naig| [0AUAndr108Vi)s Mamtoselaizaionstrated

ten Qﬁﬂ!@%c@ﬁﬁfel@ﬂ&é@rfrohﬂhé RtA Human@SLAS eﬂracel'ﬁ%p@&mﬁﬁ (@EA V33|,

N R EE N L
to nrabk eiogle esinengatiting of diilamirfoudclds diiaghtin maavgsetTT/Adrto hiag Bihino
acnd%hﬁb&@nﬁ@%ntlégﬁ& Q%eeéﬂ%&%é afhﬁrﬁgﬁ éTlSﬁ! @.?L@\Etgnd’;\(@ 'oﬁn.xmc?n and

ave been | ntrodu e ant
maigst GTL 106 oS pioBs BRPPING A BPRSFAISH B pFOTAaES e Fiee <
mutagempsis Rrogega).ciheilgs mesibel proting alaodutad betraredet ttansfection of

Cosb%@l\@’anﬁ %ﬁhfﬁd ngmé‘gtaﬁd’gr r%}rfb)\ éct‘m.% e? Wan‘?%ﬂ.&? Ig‘G prqlﬁins were

I on the
evaluﬁ\?éfﬂr|bt9H'“SF%%f't'B?dd?@|bdé§m%’§{°8W§ a@%w}q BJAerie mfdmsa c

acid nol ecul es that encode the |ight chain of such

Rec?o%du?a*%?b?&?ﬂfsgﬁ%g%ﬁ)}up} 1ding portion thereof. The

I nven es vectors conpr|3|ng nucl ei ¢
aci Beepnibinent wb@w&wmeﬂ@rﬁied RY plegitapprating (@igoX Baby Hamster

Kid@gytceRoglineshe iaitrb b&ﬁi}z‘nlfeﬂ @mm@m@m&s RRARSAI DREEEHeipel l’ﬂRNA
I ment
o> ARSI RINTERL By O Rk o080 B e e
for eptippekrseteid ebve%mem Ehinesebrimsteeonandisiiy(Ghill-K1)aCHOKI cells were
culttu‘éh b éu%&\hﬁn ‘n' MM@W@(@%Y&’OWQ"@% Qb ﬁ‘\'a&f%gteéﬁatal bovnne serum
descr ﬁg g@f | éors such é t he
(Gita), o %ﬁssm b A § incph at gigamine & Beg)ypeaigin e
(Giliso)a 110 miM Iderps eHTes(Glsa)h Ta protiucer it Ar4plgBiotha CHEX cells were
restish@itak &t 1)2dakelSMHM W TMMEM/F12 and incubated with sindbis virus for one hour at
room temperature. Cells were then diluted to 1X10° /ml in DMEM/F12 containing 1% fetal bovine
serum depleted of bovine IgG using Protein A Sepharose (Pharmacia), non-essential amino
acids, 4 mM glutamine, 12.5 mM Hepes pH 7.5, and penicillin/streptomycin. Forty eight hours
post-infection cells were pelleted and conditioned media was harvested and supplemented with
complete protease inhibitor tablets (Boehringer Mannheim), pH adjusted to 7.5, and fittered 0.2y,
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sequences. Expression vectors include plasmids,
retrovi ruses, adenoviruses, adeno-associ ated viruses

W@ 2009p964pl ant viruses such as caulifl ower nDsaPCT/VE006007555
t obacco rmsal c virus, cosmds, YACs, EBV derived

B bk IS BEBE Son
HiTrap a@ism efFFherreacwa eim tinl/rsio flow rate Jhecelirmmwasheashed il 30 bed
voluﬁn%g %ﬁ:c’:%él"@r:d elliod ﬁﬁl’d@wf H@iﬁé/H@fbl—Pi 8 ﬁ?‘nghﬁﬁw' ﬁgcttoh§(e1nrrél) were
T ATTEICE L N R A
idendifiesl byl S0XSePAG D atbthemoqnaéritiated using berttipduseS0iARR6H)Bfokedsiplying to
sepl‘\‘e%ée 248 %Qum A hﬁnaﬁﬂéd ngﬂy mllﬁmﬂ%lng b@S Qs &%Q'Elgéﬂdﬁg&%ns containing

TR lgRE bra Regiet S Webe e BAHRIEP) AIBHRIFH A oenpAtnB0". CDAA-

IgGgwase&(pFHseed arsigutiited Using thetsame SRiMAL XJD2696G @8s W@ Rit@from

condi hfﬁe@ %E Q%% t%ﬁ&gﬁly%ﬁ%ecge%e(zgs? gel'snt 0 the expression

vect or l'igation of
Cha&ff?ﬁ?@ﬁﬁl@%ﬁ‘f 9@t riction sites on the antibody gene

f r apRERIUtfi@ITTLAeL g migatel bel A 6inglB Bald GPSDPRAGE uBifg collmdal

coorrngé réhﬁrli hiﬁlo%%ée@nd%rlﬁorrﬁ' quéﬁ\nt %mdltlon n‘gﬂé'f Igﬁ(ﬁn\%%eaés rp‘erdl‘] 8’0
kDatLhﬁt (RYUrRIGP 850 kPA moBeRs Mben trmdﬁwnﬁmﬂr@m [OTAt Amino acid sequencing
of tHe@Sfifidd TTLAL-I§GH #SsoRMEH étfh%fé@ tr$e<N téﬁﬂﬁu@&bﬁﬂ-ﬂMH\%‘\QPAVVLAS)

ano Y BB R B forl e B O Bp PR § R G iy The CTLA
4-lg6¢ boyns! t immogbilized B3 1496 ne@omnmnoe deendent nfagnérase thedihdihg

was/bR2ké&db n{s&? afithirfh e@aﬁmhgran%dd? (B8NS qfh@l'l\mggénf' S he sterile
and al so_at ice rggl ons t

u ha
oLRR Wae RO P S SR TRESB 51T A R e mstionepg i,
Thetyieltef owrifigt CObhA#dg@rranged loatwesndL.A-3 ags/litat of\O#ICEKT ceiies onal

SI tes downstream of the coding regions. The
ant expression vector also can encode a signal
%P"r"lf ®that facilitates secretion of the antibody
c haThe fbllogingadCTh &t pepiidd was Pnepasedtas llestyibedtsilow: gene may be

NHZ%WAMQSEHQ|A‘S%%E?A§#@EA%MVTVUﬁQﬁb?ﬁ%EW&’H%éﬁELTF
LD a5V N I AR AT 6 eV IGRYHE L HONGTQINMIDEPC-CONH,

i mmunogl obul i n si gnal peptide or a heterol ogous signal

AbBEN b Mdterfals: @ Signal peptide froma
non-lmTuno&%ﬂ Julin protein In addition to the
P

ant NMBdYMe ff‘é’éﬁ@@? TERe: g%@@‘l‘r‘ﬁioﬁ@ﬁ'ﬁd DM idlasemethane;
FMOG, HiudfehyiMethdd§cdribohgN Al RBgdhds Wete Elﬁﬁ)ﬁ@cﬂiﬁe‘.{klﬁ eme NRE the

follot/vrﬁﬁtexc?e?a%r{sotF Il?drlgﬁ(?ﬁeerﬁ%gél CEM(?& B}\D EE% r%%n g’tegs I%]q%ﬁgns
Fm@ws(P&f@)ﬂH FME Capan(TrirH, FME Cefiep(ten-QiH, FLMQC éxqﬂreﬁwl &ivioC-

Glu(vRG-OBr, FMOECGIHd'lrtP@Ht hﬂoe&-hﬁe&d)!fmm t@i/l % deh FMOC- Se%r(tBu)
act or e choi.ce o ,
o B BT HERRE T REHSP el uaeﬂiorﬂmﬁmwacws requiring side
chaipproatestind @aupsf protein desired, etc. Preferred -
regul atory sequences for rmrmal i an host cell
Pep?’é ress ign include viral elenments that direct high

?ﬁ’ "protein expression in manmalian cells, such
as Ipeptidosyatesiamds perfoeméborcePerkid-Einmer @d1 A, iretrofitted with feedback

morti t@ﬁn'gQ/}é' U\W%rtfaﬁ %\/@S nglserﬁx 'Ern‘?ér MDE%A detector). The peptide
nmegal ovi rus
sequence was assembled on a FM AL-PEG resm using conditional double coupling cycles.
Forced double couplings were performed at cycles 10, 11, 18, 19, 20 and 28 through 33. The
resin was washed with a 50% mixture of DCM and TFE at the completion of each acylation cycle,
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pronot er/ enhancer), Siman Virus 40 (Sv40) (such as

the SV40 pronoter/enhancer), adenovirus, (e.g., the
w@od®eovi4sus major |ate pronoter (AJAM.P)), pol yperEUS29d6/007555

strong mammal i an pronoters such as native

i mmunogl obul in and actin pronoters. For further

folloWES 8y éa@blh@Bf ikealdictl airoQPatha v Xcelt MyBide,in RIVE Resin was

rem &SRR oo e orsrRing e £ Syp g S il Epunuas p gppiton.
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JourRhiR Poteirt &1 %tld]&ﬁ@se%ﬁ 8625326811 9%0)) Rdr @HALRIoR 438 fhg of resin
ansf ormation of plants is known

aﬁ°rd|’?gt1ﬁém8r°f“dev§§lek 4é’e@“ *United States Patents
6,517,529, herein |ncorporated by .ref erence. Met hods

Pepggeg,ﬁ%&g%aﬁgn.pol ypeptl des | n bact erl al cells or

ungq5 ?-(' e al so well known
i n 25 pealiyeis of the C%ES%I i%ﬁ F’%FB'd? wereéiaﬁsp'ts%rp SaH M Bunaidine
HCl/aoTimMaGRDakiqHE. s uireesver & Plearmacitliond Bpedgx A5SISI60 Bolumn

(16 Pﬁﬁ%&d r?ﬁmoﬁzd rnﬁqﬁ:‘!d R}XISHE \Rﬁ% 2‘|‘W€éu§}1 n{eVHé}H 9? Fn'wPi@ @b%Ft PHE4 at2
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. [ f.Aaci

o] S AL RSO0 BB B 120000 BB e
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weréarﬂa&'ﬁe@wmv aEcD@el erargphéresié. Walincdddysebitidhcmg s pedrfed by -

rker, _gene .confers.r n [

R T g e T e R A G e

and waghingsiotremovedie ttvéfehsaltﬁtsegwgem wapperfogneden arcAnptiedjpeystems

420 @@cﬁd@ﬁéer gﬁ@%&pécfé”d' N@enihd %ﬁ%lehc\@j(mfvﬁbﬁbﬁvmﬂk&to%&ved

iy e PR et s iR er ey eV apiruman CTLA
antibagly (Btasviogerg divadetdlio an @itud@ corthiping 6é)g ofamaderfehwas placed in 3500
Da MW@C%EI tﬁwﬁﬁ Q%tcﬁaﬁ)?zeg %{)‘é?nst D46 BIAGH AR Ao} 6 M)sSith stirring. The

es and vectors co ri sin
ent'&ewegtsmﬁ8@?%@@'@& 45 a5 Rplivges B arpopdensaad for o S

transformati on of a suitable manmalian, plant,

«300.96% @éllsall'raﬁgfe .g@v%ith E?EA-N?MW ﬁéHﬁdQQﬂﬁ . of the

I nvention can roduced transgeni cally through the
genBiedtll Igpoth £ T r’rﬁHNﬁMaa PCRIamplifiadirem hugiap thyRwig éHNe liprgy
(Strathgeneandrsapdianed lintoplRESNgo (Sodtekh)g At mathton pf STICAIS haesw in

conétm}tgé §é|t u gl:g eQFr%géi'cﬁ'nte\hé%rlnt%f uée!@%sﬁ@i\ﬂa&ﬂgl)ikér'ﬂ/l gen%ms %lstem

efo refro ranstornmati on c

(Pfom?ﬁa)k N@WOW@&H@%P% 4201 tatvplipg inpibig Lipeng, of ke %@pﬁlru@gteanﬁPéO that
is reapmme f6iethé rapidristbraglizagbn of crruex AThYaRy, BASKAFhMOnd.N89:144-151

(1 9% ar ylé%llg %a fge% éOB 19 n}\m' ihe l?rrl;g a{qc%{lﬁ?wg’e Xbl{u?eld iy E{EW y %40

rus (or
contamlns;zO%rfatﬁ!sffeééﬁrumnnmesé@ru@ka@ynmﬁnpqnmlltnrﬁéreatpmyc"a§ ol |
glut&iﬁFr’%érfc3)l|2|45;5 diﬁd-lebé’s W 529&?\?;%25 pMaseta- Ae@@&o&ﬂ&olt ée%lt?er@éi@ctroporated
6 ure
O TN Piect RExeernpg vih 2 PR BBl IRBERER Sine
200161180 wit (Gizhadiellideraiof). Criis el regerdior Pohippige hetbtheri@ gl ait o

preWRATER LbrAlets BPME mabiR. Wedd h&ﬁ&% Wdte Hnﬁ’e(ﬁf)b 520 §0°A hrtRrplete
but are not nme ed transfectijon,

HPMHP%Q'%?H”H'{H%HH{J}E‘?gﬁL% qucp)aﬁfa%%ant cel‘s were expanded and shown 'to

express CTLA-4 on the cell surface using the BNI3 antibody conjugated with phycoerythrin
(PharMingen). High level expressing cells were isolated by sterile sorting.

Immunization and hybridoma generation:
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pol ybrene nedi ated transfection, protoplast fusion,

el ectroporation, particle bonbardnment, encapsul ation
w@booslgs4pol ynucl eotide(s) in |iposones, pepti dBCT/US2006/007555

conj ugates, dendrinmers, and direct mcroinjection of

the DNA into nuclei. l\/arrrralian cell lines available as

i n?eﬁaﬁgﬁsewﬂ{cﬁﬁlbqe WeSks Cf}@lv\{ é‘lﬁlﬂ%iz&@(i)tslﬂﬁa nteo@]pat the base

many i nes_avai rom
of tafigithald P 309 O Pplirdnatinera frassiesrt PGS E R etRs d"r’sﬁ@? FeAt

resubpEndé&dih phosphite 6uftdﬁed3'3il|nan($’BShﬁ1ﬂ‘EdoanleDaﬂa‘E§rnds@dm)lam,edrI(le

such%nFously a?th %ofgﬁl With? é@ EXJ %Aeﬁfaﬁgﬂa%@r&?g@h u8|CTLA-4

peptisiar e ieiied vuté |cpr§plefe geund Hé?BU\@zs In eash C%tsenibméeﬁe wAs re%@éﬁd three

or fd&?—‘ﬂmhes' it ms&n%&l@ Freﬁﬁﬁcﬂ@&ﬁ;u@ﬁt E@Jr|d§ysl Uét‘dréltﬂlblag, tfdithice @dceived a final
t 0 bacter

e i o S G e R
immdhizesionieeiwere fusge wills the [mﬂrlrlemnﬁw¢tbrddwe@m R3eethiine] ansd were

subﬁétédﬁo@?\&%e@l:%ﬁ%ﬂe@fohgﬂ dé'%MbééQG&fr@f@ h& Whlétéin Q& dekepafation of
ven cna

mor G A BRI P aloG o AP BROCE b b M A Bt 31 1 A v
panél robmbndmﬂahstﬁﬂaecrglng €T p4apediic. huiiae 198l Letiodien wetstreesiered.
I%%I%Mn@ q{\ylpr)ﬂoﬁilg'bﬁfdmlﬁﬂ aH3- mAthrﬁN&ﬂé’smeggﬁ&é@ésQ&Idmg Qere

est expre es with

depgﬁtﬁg{aqtbqﬁ\mgrga@:fmg q.lltﬂllferf.‘cﬂllﬁ(élorbﬂgﬁ(g lbjl?l&SIty%IIV oIﬂanassas Va

201 Fupddoesn Aexa®; east on of anti bodi es of the invention (or
ot noi t her Js# ARGy production cell 1ines

a‘n&%‘ %ﬁ@%{j ﬁd@ﬂ%u er of known techni ques.

Fol 2’«:‘a1xanﬂ|1£;21 4 he gIP PAe syt het ase and DHFR gene
exfphassi am.gyst ens rRTASIGONMON appr oaches for enhancing -
expression under certain conditions. H gh expressing
cell clones can be identified using conventional
techni ques, such as |inmiE8¥MRLE2ti on cl oni ng and
M CTIQQ E%deﬁ%ﬂ@ tre@i¢nerdtivn oftedbralbthdi® maynAiaht @8 énes\isdt produce

»anﬁléﬁ'}- eaé’ sed in whole or part in connection with

fent Nos. 0 216 846, 0 256 055, and O 323
997Duﬁ@n<admg phesheapeansright shping of mangglonabantibodptfslwas clgned
front @8 ?&9&&.@@ hwnadnna bt hhé #N5.9aRd e DNACAGLNAES Wéte dBIETIHE, by
metﬁ?%rhng\?rlhtgsc}[}g ?Qlleﬁfm @8 5‘?3 ro%dr\\lj@%c Oe\plla sgﬁu%%ce gn%?&c§gd§mlno acid
seqaerge of the Sntibbet 11.Abghe @erg:gmf te@ensuspge fop 8Fch amlitimiy ct[q;nzwas
deté}ﬁ‘\%eé 741,957. The anti-CTLA-4 antibodi es expr essed in

I d bed ab d
R e
expeastibipesticess wera putiseqyEnils artsfected Witoh mogse! myzjoma(NgOJuist cell to

gene%x?ea\;a ousoJrlniaW tﬁan@f@&t'éht@lelll el Wa’t |.f:rb&@e Qﬁtl é‘l‘pﬁérﬁﬂ&héﬁ | Alead cell

ure form Purification s to
ine{e R BassE R ST Ps Pipcg) Tep eaf iy was et sub-cioneg
to gendrhiericlvaaltcell lirs. g. ot her cel | uI ar nucl ei c acids or

pr Otr Qﬁnt%‘%é4%h%qgg’gs Lr%&&l:@b Eggeﬁl’cuftl%ﬁw gélﬁ%lne cell |Iale ina

al ka Y.
biotgemiensntaiing SRhHEmedioh d hamed'age%lpma@@wth nxﬂr'ent%#wag
pro&ﬂ:horQKffeEhﬁrvé?I 6riterz0keBe attained, the bioreactor was harvested either by flltratlon

alone or by centrifugation followed by filtration. The clarified supernatant was then purified with
three chromatographic steps comprising a Protein A affinity column and two ion exchange
columns. A low pH inactivation and a viral filtration were also done to clear any potential viruses
in the process. The product is concentrated and diafiltered into the formulation buffer to make
the drug substance.
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in Mol ecul ar Biology, Geene Publishing and W ey
I nterscience, New York (1987). In the present

WO pwened4on, it i s possible that the anti- CTLA-BCT/US2006/007555
anti bodies of. the present invention expressed by
different cell lines or Lp. t genic animals w ||
have different glycosyl Mt erns from each ot her.
Howd\study was tondiictédte evattcts 6% lefiect obfntri difiedinesufierscmdtibday

aggtddBtidhnb fhgméfdids. and ami no aci ds provided herein are

consi dered part of the instant invention, regardl ess
of their glycosylation pattern or nodification or
del 8pecticallyhfeuraiafid fofulstiont oomprising@sBETOA4 arfiibodyr1e 2eindnd buffered

withi \él%ﬁet b matg nﬁst@iﬂ& br %F@ggre%%&;‘a%gd\ﬁ;\ﬁéfo atBﬁs tthen W l&toaed at

ycosyl ate non
40‘*"3&9?’ Ll Pfé/sagafesat@n@%g@qr%&n@aw@ weysqmemtﬁawe a@n HPs3i9Ad 7
wegbycaosyl ati on pattern. Moreover, each heavy chain

wi thin one anti body may have the same

gl ycosyl ationpattern or the two heavy chains may have
Pregpmtien phRuftar elydignsit i on patterns. Site directed

nmut B@ﬁlb&ﬁidr Sol@tfon§ W@re@ﬁ’édak&l%‘é d@é’@lbé’@lﬁﬂ'@aﬂe BOEGEH 8RS Ras

n is also assed ent
prefaS ERTR Al Shah it & HHRE BRderttd ' TBPEAER veree
(apmrmﬁf@g@ﬁ%mf tayget)p Ahe phd obdech buffer solemd/v@s thehfagjusted to 5.5 by
addftigh 61tal Qﬁ&lehféiﬁﬂuhi df @hefachJrBr Iy s'&ld:ﬂ@rﬂnc%d/lﬁ 9ané at JA@JF adffiStment of

the BB e gt eyt e e 3 pRigoS & ol RS gption of 20mu.
Themutfarme@bntratloanf ZhMbed pelettbeto ansure seasanatletdhkstatilineat the selected
pH ergé Me@ﬂ-f-eﬁ BiufitvR ActinSferBE HRdUZN Q%}éﬁhﬁtlmﬂef @%%lcrog\/ pore

n¥cos¥ ation jftern It 1S nmeant he majorit
Sizeg fmQ HHIEPLieEeRAct? 'UPSeB¥ETRUSS- ant i bodi es have t hat

parti cuI ar glycosylation pattern. In other aspects,
TabM¥ Bk d that the anti-MCTLA-4 antlbodles
a Y{?mh—@@%‘ particular glycosylation pattern

Rulier Tyneyi| gr eBuffer Snegiesor equa] Buffeno, 7j5Agid ¢ Solution
95% 99% dgr 100% of t he referer@@éﬁ@ﬂLA—4

havao + nar ar Lath AN nafi’orn
all IC\.. A l. L% 1] yl A yu.l \aN
Thééég\ér%? rRdigm 26 ét%gg'y 8801 the Bl bsent 'nve%éezu lacial

a'Sh’. Ir%ItE‘U' pdbb Shdbh'ibba)éldd“ onjvarta '35’ ttret ﬁWANaC(D:II-CIj

DYHiERERT U 1]0N Of 1 @stling ey at [0 ST g9 0T Uel et T 9y §ioH
any gl ycogyl ati gensiyégieby deljetion, insertjon or

SulEgTAL ut i{oDis6diurs EDTARIgdraf® Mo act g4s esi dues). 5 MHCI
G ycosylation of polypeptides 1s typically either
N-1'inked or O |inked, dycosylation of antibody

pop b Eh i @esial aseiq A5icsaiufign w3 RTRRGSEH B RPoFoBRafe dluton (1 mi 1o 100
ml) bi glantiad acetic ycid (991964) wite walsr. | Thekiedolargfie s&liunohyidiexide solution was

ﬁ%ﬁré%ﬁnn& ]:10 %'Bﬁso‘ﬁé‘é&ﬂm ﬁ%{azﬁxﬁie LE%%’ wétgr tT?S g‘?ﬂo‘fjag (M)

an~asparagi ne res
hydg;gﬁlg%o&@%wwr?@r%ty@pp@gnqiﬁ gilution of concentrated hydrochlorlc acid
(378 artiaghtee- X-t hreoni ne, where X is any am no acid :
except proline, are the recognition sequences for
enzymati c attachnent of the carbohydrate noiety . taq the
Prepargtipm gf Aretibody EommdationsThus, the presence of either of

th fZﬁ? &rﬁnbod%&mu%ﬁorg?%g ﬁ,eg%s/amae@areai%u RO le W RRME ToBrepare
| |
cack Ry BRelPea” B1SBT AFCAIRNY GRo AL RTebbgh AFEltadesd to e

indita®id' bulfiedsalutier! and the solution stirred until the tonicifier dissolved.  An antibody bulk
solution from the purification process described in Example 2 was obtained at 13.2 mg/mL in 20

mM sodium acetate buffer pH 5.5 + 140 mM sodium chloride. Buifer exchanges of this bulk

solution into the above identified formulation 'solutions were carried out with Amicon Uitra 15
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pr eBerred cONFENES i ohs are i POrRilgh(4Bh m of ilnj eciPS80 €0.2)

nr Pnfusi bl SUSGHAR | ons, QllPhInQ%to}‘“%OSI tions si fSE&(0.2)

to 1hosel usSHcgingte pa i Manpiigh{4d) + Sivciae (Df umanES8aa?)
preferred nmopde of administration is parenteral (e g

| nt Havenous Histidine ¢ aheous, $HCF°§M:‘30|H oneal PS80 (0.2)

inttanmusecul ﬂ"rl's’“dmﬁd Lhtrast Pr$9—rp¢°j/648)')r hV i nf usi %80 (0.2)

techhigues  HsHdiGe £ hrm of sinasitol @8) nj ect abl el |P§§Q@2)

14 " Histidine Mannitol (41) + Glycine (2) PS80 (0.2)

15 EDTA Sucrose (90) PSBO (0.2)

16 EDTA Sorbitol (48) PS80 (0.2)

17 EDTA Inositol (48) PS80 (0.2)

18 EDTA Mannitol (41) + Glycine (2) PS80 (0.2)
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or ol agenous suspensions. As will be appreciated by
the skilled artisan, the route and/or node of
wa@evsnd@adr ation will vary dependi ng upon the deGI/D&06/007555

results. In a preferred enbodi nent, the antibody is
adm ni stered by intravenous infusion or injection. In
anot her preferred enbodi nent, the antibody is

Aggreqation Aa¥sEY by i ntranuscul ar or subcut aneous’
i njTae tihttbody fHiaUAapeLdfiTabie d Meaesstored atsa teypéeratmild of 485Ce At weeks 0,

‘2 5 gn ? Lz%c% f%%laﬁﬁxﬂpésea n‘gge?; foJ%ﬁra@QﬁUﬁ'u@fn 92e Q)tcldé%g ‘dﬁr@ﬁ‘nﬁfébﬁphy

e CO or
(SEGs)oT'ER $'%ﬁﬁXCHF'@'P uprnategraphy WS spEed Py Nsing %ng'gﬁﬁ?@ SWxL-
G083 XLl dlunth, RGbiRIPhesesIt Misoi0m phesphire bpife pated.0yflow rate of 1
mI/mI nCOJ l?\?d gctﬁg Lﬂ% n%\nt ] ‘ *‘@Pfo%/s%ﬂep(%ﬂ%gé B Jl&%&d ﬁ'&gﬁ{bléﬁﬁar '

ropri

Welgb’f(ﬁml?ﬁa(ﬂ p-orDOtH0alen gfwrCéﬁ#t‘\s‘l @?ﬂ?ﬁ*@ﬁ%ﬁ@‘@oﬂbb\/%ﬂ rﬁ@sured at the
relevaRiOi ek €8t eadrPds aViich ul%&ior%t ngﬂegét@h le¥Bis (n@reg;alculfatekl @ integrating the

e ot s R bn s Bl i SRR TR 500068 e
under dei highendlé¢ratar weightsperiespebltsdse rirespiage pidatalnegk aiiep éseg Figure

A{)k%n he gé’érﬁﬁ #lgg.tewefhelenm%tfa@a forh fIABNE bm%d mumsareeas of
above. Such

n
200 B4ROR RSP Y e BB ROSBIeD 1Y SUE e LErL PGP b
ordewetti ng agents and suspendi ng agents or ot her
accept abl e agents. The sterile injectable preparation
may al so be a sterile injectable solution or
Fragmeniadioni Anal%si$ a non-t oxi c parenteral |y acceptabl e
di | Aserra;tedcaboxm;)theembodf/ torm et biET ahie 4avese bloted @ha temperature of

40°C1 /gi \ABQ&S%‘ é ?r#d 7, égﬁqgrﬂu%%oﬁggfﬂé Zé/QefBIl ﬂgﬁ%n@% using rSDS-

are

PAGS%W@@ r%ms BA@E@%JY%W%S 26199 OHh L@WE(‘N"P&@E%P u%%gﬁ-T"P gel and
collgiddlbllid @domassny) istam, Fbi the ebdatddyedr(SDSHPAGE) tedudtibh was achieved by

NuP%&&%tgu%mgs@grBf i!)téﬁy?r)c()&{dc i %ﬁl&%@ i"/'e” Ya Q’Itéjgf]aa{: erl'LA H'rr?onoclonal
antipady [l L8liThyers eatintaied ky seanming using Gltl@ﬁr y@@ﬂqcules yngppics Personal
Den@tgﬂdeiér @@QOUQO?br ﬁ@ldﬁé@@éwﬁhﬁgn BEAstorAgibd FigiRy2 §rod tHese

percepiaps PRHDRIERS egrureh e s Bl s b pac LR fmlatons. Tre
fragmaptemada.{es verd ceiquiakes), astalpergentefeefitetal hand raldse (pe Figure 2). As
can BE gf@urlﬁﬁg% 2a{h§ E‘ﬁﬁ%ﬂﬁ%r% bbhﬁ‘&lati%ﬁéjsifdh@@ iR I(‘Méé’t iegeid drat

tive in
oGPl Y oG SR RS o G atens, i tha
ordgterile-filtered solution thereof. The proper fluidity
of a solution can be maint ai ned for exarrpl e, by the
use of acoating such as lecith t he nai ntena} czs
of “TaRe SEaMeke) JHPBISE & S8, TV D) (Easekyrans Tasle 56
weells)IRRNTbSUR theahdegatidheand Sragiaéntation idakatitzen tsyrapRicallygmepedted in
FigLﬁ’gs rrpqlo 4 on of i njectabl e conpositions can be brought
a y including in the conposition an agent that
del ays absorption, for exanple, nonostearate salts and
gelatin or by forrrul ating the conposition into
prol onged absorption forns such as, depots; |iposones,
pol ymeric mcrospheres, polyneric gels, and inplants.
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int Aaru Ly (i ncl udi °nh\/Q| cal lor Phpm Pi-ﬂsﬁpgr adatio
pot afn Lall Vi Leadi /f’n .'-1 1.01%
18 0.6% 1.18%
EXAMPLE 4

A study was conducted to evaluate the ability of different liquid formulations comprising
monoclonal anti-CTLA-4 antibody 11.2.1 to tolerate multiple freezing and thawing cycles.
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Foregeiel 4, 5@ng 6, the vials were placed in a box along with other water-filled vials(one

sample vial for each formulation; 17 formulation vials with a total of about 30 water-filed vials).

This box was then placed first in a freezer maintained at a temperature of -70°C freezer for

approximately 17 hours, and then placed in a refrigerator maintained at a temperature of 2-8°C

for approximately 50 hours. A recording thermal probe placed in the box measured an average
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I n anot her enbodi nent, the conposition satisfies two
or nore of the followi ng conditions: (a) the
W@ewpo%i4di on when stored at a tenperature fronPEbhUS1006/007555
20C to about 8C for at |east about 12 nonths,
preferably at |east about 18 nonths and

coolizy EHeae! AT/l fPBe oc3B BIPEeS5 AnA 3R eHRags Neciigyrate o] QF°G/min for
the thdvaproesssot her wi se i dentical conposition |acking the

g 2;‘1’:&9@ I#ogﬂ%lgt%ﬁ Was R/Q@éllé b\?aléa'ié%f a‘?tgr %&39 ?r%ezteﬂﬁam?% for partn%ate

ositi on
formagiayy @zﬂor&har@e@ewemchw G'F%PQP T %\«'ﬁhawaltob%@%s efisaeft forpiRtion were

perfdr@ed @ta Ilgﬁﬁﬁ)& ag&Imet black #AAMHRS bagkg@ledsalily thatformaiation as still cold -
mont hs r t |least about 12 nonths,
aﬂeriefa"n@?‘g‘ i? %?g’ E’H’gngéﬁs @?Lerl\% se identical conposition

| acking the chelating agent that is stored under the
same conditions for the sane time; (c) the conposition
when stored at a tenperature of about 400C for at

| east about 1 nonths, preferably at |east about 2

nmont hs, and nore preferably at | east about 3 nonths is
nore stable than an otherw se identical conposition

| acki ng the chel ating agent that is.stored under the
same conditions for the sanme tine; or - (d) the
conposi tion when subjected to at least 1 freeze/thaw
cycle, preferably at |least 2 freeze/thaw cycles, nore
preferably at |east 3 freeze/thaw cycles, still nore
preferably at |east 4 freeze/thaw cycles, still nore
preferably at |least 5 freeze/thaw cycles, and stil
nore preferably at |east 6 freeze/thaw cycles, is nore
stable than an otherw se identical conposition |acking
the chelating agent that is subjected to the sane
freeze/thaw conditions. | n another enbodi nent, the
conposition satisfies three or nore of the conditions
di scussed i nmedi ately above. For purposes of the
present application, antibody aggregation, antibody
fragnmentati on, and/or conposition discoloration, for
exanpl e, can be used as indicators of the stability of
the conmposition. In general, the |liquid pharmaceutica
conpositions of the present invention exhibit a | ower

| evel of at |east one of antibody aggregation,

anti body fragnmentation and conposition discoloration
when subjected to one or nore of the above-descri bed
storage or freeze/thaw conditions relative to

ot herwi se identical conpositions |acking the chelating
agent that are subjected to the sane conditions.
Protein aggregation in a liquid pharmaceutica

conposi tion can be nmeasured by various methods known
in the art. Such nmethods include gel filtration

chr omat ography to separate protelns on the basis of
their nolecular weight. A "gel"” is a matrix of water
and a polyner, such
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folTow ng conditions:
The formulations containing only sodium chloride (i.e., chloride ions) exhibited a greater '

increase in soluble particulate levels after freeze/thaw cycling than the formulations containing

trehalose, sucrose or sorbitol. The addition of PEG to the formulations containing sodium

chloride, however, appeared to reduce soluble particulate levels measured after freezefthaw

cycling relative to the corresponding formulations not containing PEG.
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The results in Table 9 indicate that the formulations without EDTA and/or methionine

developed a pink coloration in the vial after storage for at least 4 weeks at 40°C. While not

wishing to be bound by any particular theory, it is believed that in one embodiment of the

invention, this color change may be due, at least in part, to an oxidative process. However, in
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EXAMPLE 6
A study was conducted to evaluate the effect of methionine and EDTA on the oxidation
of certain methionine amino acid residues in the anti-CTLA-4 antibody 11.2.1 after storage as a

liquid formulation.
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8 HRTEulafisPRbk§ WA EPPA of RERbHIe adenonat osi s,
epat ocel | ul ar carci noma, Hodgkin's |ynphoma,

hypophar yngeal cancer, hypot hal am ¢ and vi sual pat hway
glioma, insulinons, intaEﬁBNﬁQELal neopl asi a,

i ntarg ‘ﬁ%m@ Lbluce @ HARIMSe ¢ dxidRfsH: st tr))pfbbﬁﬁp&\‘dltﬁﬁsme

mel ano I nvasi ve _squanpus cel | carcinoma, |arge cel
amingagifl FRfees indheAntiCIILA-4antiBgdyddg.1- Kaposi ' s sar com,
ki dney cancer, |aryngeal cancer, |eionyosarcoma,

| ent, ?%T['Rl 'aﬁ%dgﬁ‘ daqqgﬁw%llatlérﬁ;%ﬁ%\@og%l pﬁ’fk%%coloratlon over time

conditi-ons or cavity canc I ver cancer,
wetefpupddaavern, chp@aﬁ%srﬁ'ﬁabsqmon g\@é'ﬁwmr?é 8ORALAfeR FOndUFHHE s
ultrﬁﬂglétgﬁbﬁﬂﬁ sdeﬁwm (UV-EW;)H | obl ast om,

e e el | , Joo

car gljlh Wge&ur[[ee% ?I%oe Pre%:ilre Qnﬁ,u ﬂ@'ﬂ% H’%ZS?J&B ﬁg%tfa% dgs%lnéed in .
Exanpe8. pF@“émlﬂEmﬂnRﬁilﬂé@rﬁwlﬁﬁon mpﬂiﬂpﬂ 25 mgénisaltiqn ol gyepociane] anti-
CTﬂﬁQ@nﬁﬁﬂ}/ 1% 8 q}% 50 WNGRIuAERctatBRieIB.2 Rlgsitsb@ius AR EAd 0.2
mgnnXI pol orbate 8 a‘? \é%) \(R/gg] storteld ?n wb gLJ:\ss walﬂs for 4 weeks at 40°C, at which

time, the formulations had developed a pink discoloration.
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cavity and paranasal sinus cancer, nasopharyngeal

cancer, neurobl astonma, neuroepithelial adenocarci noma
woeaalgaonel anoma, neopl asns of the central neP@DUS2006/007555

system{e.g., primary CNS | ynphona, spinal axis

tunors, brain stemgliomas or pi tuitary adenomas),

non- degkln s | ynphong, car ci nona
ol iTg® aiep dJ'lﬂrieaﬂ)( the gpaylorggwelég rmalgwwg}sw@esgpje@g(}]@é?olecular
weigRE @ OEREMOm whizh alowedthecfopallatipe prdiptens to passi temughethe Biration

dewc%v\%deef&vgng bRiGEhE ahtbEREs. ﬁ'@QYRFaﬁaf +IGen?Perb: ShaterRAH bJ(ch;fi’JrNs) was

nocar Cl nonm, |nea unors
cleargging selaraps.ovhile theselsgisd :Hﬁett?ﬁée g p%nf'maﬂﬂ;? Y F%{%%"‘évﬁ‘?&'"k This, the
filtration reapéiweat ifdiEeRetOR4 thelsid digoloaiiceWas lelgdadthe rbibptipra2.1 itself

in °°F{ﬁ~?gf}’ arlg‘lﬁg r%ﬁ@wg%rﬁ{ﬁ L5k ?«Lxcfﬁ engI tive neuroectoder nal

cel | neo&)al asm
pl éNex fhalsaesnd vig! nﬂvmgﬂwk dcﬁcelgtamreW@ad*ﬂﬁé d with Hygpgin under

stan@R0 6 ditionLaMlan81fied b§ PvetsB@ PRase high ipBifdimasdeQigiid chromatography

B e T e

Proteia €4 ian@ytigs! colmmmaiitd 6116¢ THA i9 g@teeamdq@oqst‘j/qsﬁ')lfA m@qgtgnnt;m:gradmnt
elutiG TN Rs aSOHARRNS tHedidesfedpEbtIIGEBL 5084 WaS ﬁﬁ)hiﬁirécﬁland the

superficial s anons, ntor
°°”‘?§PP’PH"19| Reatides M@@é@%@f‘g@‘mﬁ @ bagissy yelrﬁﬁ%;@ cer
undihbfigptepeptive] etcrcarreiates with thers@0im abSOdEnGQemeakmaé thegmino
acid %@tﬂfeﬁée GEEWAVW@(FW Tﬁéeﬂebftﬂéos‘éﬁu&@é GLQWWVIVWSW was

Vul var cancer, Vﬁ
thenigsrisgoBe ISP A PoigRse AF FEGHE AR S PR AR apRgroance
(UVNis) pie rhigratedl alohg wah 1o ep-prpedtease elibestath pefitide mthjch e the amino

aCId%QédenglGﬁEevﬂQ iwpody is administered to a subj ect W|th

cancer rOState cancer, |Ung cancer _aQr
canthereforg, rW'tHﬂ“téWﬁ““ﬁﬁ‘? e PRuas BY PrycPagicyBHNERE Mt 1S 'Peﬂ'@"ed hat
eithdFBh& Bcboipst Wb Rrgpterhan amiroacitreyidups (W) dréeatriosige residue (Y)

wﬂhkngll{]eoggrggaseyd egtred BQ&tld%?GLI‘-_rW\r/EY’mﬁY% ‘L:u% K}A@él@{'glteg rfc%r\é%héﬂgﬁ WHich may

reaS I'n we
have\eeenfresppugilde for Wemgtdﬁmlorewmthﬁ@nmbow 11-Ré fermylatian; i fis
exarﬂﬂe afntﬂaﬂic@auclﬂfmmméﬁ@ﬂ id lb@hdvéd PEQthéleme oOFg beIhenlg/oaryptophan

amigq ?chﬂpgﬁlfeg rg\wg}g%r} |h§ Iprogleas est&f ﬁe tlcP r@.% ? gOSS\ble sites

for axidiafionCWhich manhavetyeel espapsiblerier the M@iﬁcobfﬁ?@ht i on in a
f or MHoég%H AR afl‘e%'mﬁéllﬁé fhett nﬂeéhhﬁilsrﬂ& bigr tﬁ@ﬁﬁddaﬂérﬂﬁ@j e béen

t i.cal

orBR R fhCohols 1o A PR P IAAER (e B BRS Ao goon e
varipusSorusiatiorSievaladsbdhereint ai ners | ncI ude, for exanple,

bottles, vials, bags and syringes. The contai ner may

be formed froma variety rials such as glass or

pl astic. An exenplary CO;MIS a 3-20 cc single ,

us eAgludyg way/conbuctad tb evataete the leffect bidEDTA and|ATIPAesenti-CTLA-4
antié&’gm!ﬁtdl&gl’oraﬁl g&@% bR hd FRheRGtigh. 3- 100 cc gl ass

he cont ai'n olds the formulation and the
| abel on,  or associated with, the container nmay-
i ndsmﬁealm thee it forrh Watious eompThleg anttody .21 with and without EDTA

and D1F ra%% élre arQ@yTl'fe%m%rhoﬁstéré'&gregtahﬁ%'Eﬁ& Qﬁtfbétljysmscoloratlon

m a conmmer ci al anduser stand g
agoregetiancind dragrmerdatiop gralyatians were gesugted 840, £.¢h 8, 8 ﬁ@em wegks.

SYI FBARS Exahifle, R20KAHAAI SoRHET bisinti-CTLA-4 antibody in 20 mM sodium acetate
buffer pH 5.5 with 8.2 mg/ml sodium chioride and 0.2 mg/ml polysorbate 80 was prepared and
divided among several glass vials, as described in Example 3, and then treated by addition of

EDTA or DTPA. The EDTA and DTPA were added {o the formulation vials as solids. Several
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with instructions for

lists of pot

enti al

use,

si de-ef fects.
wabk®e/opuorvi des a kit for

contrai ndi cati ons,
The present
preparing a liquid comr@DBB100€007555

i nvent

and/ or

i on

of a stabilized anti body conpri sing a first container,

nmprisin

nmonocl onal ant|

v'a'%tstratmraﬁtaq%manaévze%toat?aelaefr%?'ﬁ@f'% BagPgLp

-4 anti bod

%@ndafragmentaﬂon and

sevél'ulfo‘thec teplitata ik nierediscestarbrblipightreg 4efGdat2, a) €)Bendn0 weeks.

st Qﬁ*ﬁ'@a'*e%{%ﬁ%ﬂf@a%@hgts R 1B €t led %eﬁt%ytb Healife the level of

lze

e ant

antt%@gd i 2 caogregalign @@ﬁfrggnaﬁntqttﬂ@m ttpﬁ,f@mqlqjuﬁns @I}e& 4 6, 8 and 10 week

be apparent to one skilled in the art from

consi deration of the specification or
Formylaginp iappeatancgiagalyeised her ei n.

It

practice of t

timegroirRshrteibbsrval foidistoloRfiors Cpies 0P ahd1€3 et 1B rdvarei N Wi | |

he

is intended that the’

S pesad‘hlfsratula%h wascx@@hm@rvametb@ aﬁeh@ (iﬂma;rpl £%, 8 B&d 10 weeks for -
n
perGRR Fu o onee e foaes P e

Tabfedll2l ow t he exanpl es.
are given on a wei ght basi s unl ess ot herw se

I n the exanples,

al | percentag

teC| ate that

reC|ted |n the exanples can be converted to nol es

es

a pipk efetaed, in Bie NﬁCdfﬁdsto@gdfo&StSéa&E(ﬁiwe&sfaohdmws Anti gen
i munogens were prepared

409§

for

Prepar ation:

Three di sti nct

i mmuni zati on of the XenoMouse(tm mice:

Agaregtion Anglysiisi on protein, (ii) a CTLA-4 pepti de,

(i) a

a

AT -or—ot-ar ‘dvFe%k > el T WebkS TU6TE U8 we 10 weeks
No. Yei fabnetk th teg&'@ gdiaeics. |Veha WF&F 257 40C
bxenplrired hereln{e.g., grlans)” are for th nmes
26 {e.0., of Dbuftesaral utiearad |atiédrlandy for mul at| on .
et dlo)trenteent e colbitess sk chlbrieds gr talsmes Wi | lpinkppl ec 'piak e pink
33 { hat+ 0.a%wei plklearpndnit cledresd qasledsangr| opear andnaddayand | clear and
dya:EREA2iidle h cdipfigser le aplofase mitaleriean |veslatigess | mgolorless | colorless
34 desi red. EXAMVPER aI'dThF'SafB@ﬂn“p‘F'%ar@ﬁ‘é)wsC'Q%éncbe a7 clear.and
oft Q,QW@-DA‘RAB_ _ég[p_[l_e_ggj_ o W?k?ﬂ?ﬁie %}IQ-I'ESS(" cglogless colorless
ant i bod| es as described in U S Patent No. 6,68

Co FBmsHs Iiae 2AMisARRFdEe BImyaiens NihoHt SR wé?TeDA developed

nd

(i rrb.e &QBodﬁorﬁ’ﬂudn&% thewtep Iaectmdu@etb ITabik 2 Refeatdredat\si teipeature of

Fledls. £ B0 ol Freh ol

L3

ace.

whSar RO bl ving iz

excturslon ghramaipgigplys Jihe gize/exdiusion eo”n@etog@t)hsow\aﬂqaé"eé PRjassing a TSK gel
Gsmsmmtt@dob@vmwﬁrﬁn @ﬁﬁbﬂ@ﬂfé’sé oba smHasotateCHdﬁérét P, a

o s sh B 550 O PREECe T Dbk et et i
molgeudreveioht fraies (1.8., Agaiegats oiattﬂ@Uﬂ 490i5odyTIg ) meagured at the

relefvﬁrﬁgfﬁ%mor% dﬁth@@&rﬁn‘u@f?@t tte\étn%r'tbac |A@§|%gatloﬂtlé?/eﬁ R caﬂ:ulated by. .

‘"tePF?vB”%?ﬁﬁF?aB H%‘t?ét

ndbis viru

S e

S| on

Wnﬁogfagh%ﬁaﬁ% é’b chz rngatgo ne?nd reportmg ehe

integrated areas under the high molecular weight species peaks as a percentage of total peak
area (see Table 13).
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human 1gG gamma 1 (1gd) CHL/ CH2/ CH3 domei ns. The
fusion protein does not contain a hinge domain but

W@ ovbadsl cystei ne 120 in the extracel |l ul ar dor@l/nsSwhe/007555
CTLA-4 to form a-coval ent dinmer. The resulting vector

TanliA% B S AnhG ) 1 fnarte e 11 9CL
strands. The ami no acid sequence the CTLA4- Ig protein -

s shown bel 10 weeks

D\W.weEke [Maiwekles €x4 waelkd || ub ereeldo fres iedksr

No. CD4TrealmenPCR alntialf i jed 401C0m|huA®E | ynpA@Cyt ¢ |40€ary 40°C
Clontech) anhd subclloned intlo pSinRep to gemerate a
26 _tohptretimenbt bi 0% h |t h6.%dert i t4% | §G 2.8%i | 26% | 32%
33 OM GT0-A6| gGL Fusi on Prot ei 1:
vﬂwi&?@n&hia% \1040% FRSVBSRAMNVHN ARSI/ ASSERY ASEVERERASPGK 2%
34 hp8gd% DTPA 0.5% 0.7% 0.8% 0.9% 0.9% 0.9%

VTVLRQADSQVTEVCAATYMVGENEL TFLDDSI CTGTSSGNQVNLTI QGLRANMDT
GLYA&can be seen in Table 7, both the EDTA and DTPA containing formulations showed

oYM EEV . B T lo1 ) RERRSHHRR SR B WP BABKDTLM SR

VWDVSHEDPEVKF NWYVDGVEVHNAKTKPREEQYNSTYRVVSVL TVLHQDW.N
EXAMPLE 9
YKCKVi

VPSP B A RE R SRR TS STt B

antihGAIIAFENINY KT TPPVL DSDGSFFL Y SKL TVDKSRWIQGNVFSCSVMHEAL
HNH YTQKSLSLSPGK Underlined = signal peptide The cDNAs
for mature extracel lular domain of CD28 were PCR
anpBpddifisallyf the impaghel iEDMH @pé bitrgaes dak bp antipodyCl oht slability WAz

anal &Fwiﬂﬂ@ﬁér@@t%‘hnécﬂb@hdﬁ%edaﬂen bﬂlﬁ!ﬁ@|fragﬂqéﬂtatlo'ﬁ%1§afo7r$atlon of

chaﬁf& Qi B B BT ok RS e el e a0
Mar itos rmul@ipnstinel waye engluateddirddstesiuin Taie Aalbalgy. eThel posredure used
to pfré'p%FB tﬂﬂgﬁnbﬁ%éfs% Jah%rﬁs%rﬁtdbéﬂﬂlb@d Bfér P%pl@ﬁ b n@he

ndard tec enerat e
OO bR S 4 0 Cr B SR T U 4 OB SO Aok g and 22
weakequence were identical with three di fferences from

Mat gheni pl%ﬂ?ﬁ S ARG eflgnﬁ-bggﬂﬂ@nfbo(d§}1% \mM hisfcine buffer

and L105 denonstr at ten amho acid
at o 5.5 Wit B e/m! ireialash andh e Mol paivegibate BAWaseRateds i Example 10.
Onél paraofithe foidduladion WaShrepatddldy, dilkénbGondehirate Estbck soQ?i&Kpf the antibody

with §§%4 so}uﬁ%% # @%Qﬁ@olﬁﬁbta% g3t BeliRg cUHF?s%H %ﬁ%&n%ﬂg anti-

ke sin mut ati ons of a

CTieh- ﬁ]a@tpb@ﬁy A pecRad Pﬁf%‘éfhemmt'?rbwwe%drﬁﬂ“ ikpely gxcept for the
additispalrsteptk additioniond € Abimtondentrite oBNEEDTAREISO th dchietantinal

KAL PTP
y was con uct

cor%gr]néﬂiorlx %%1 %ﬂt Lrﬁ@f%rrﬁ)JlatBHmé}e ‘ﬂ?eq éﬁ%éﬁg&ﬁ %F NQ’T ;téAzlng S:]ass vials.

Hal pfttee ‘d@'iﬁ e

of tp%

wer e

imfonmw@t@é MEEs the'( mceﬁeg%wophﬁﬁer, ansidhe beAdgRace
chd%éu t@'nﬂfé) WRAiRr BYaRGHieR ARy tﬁerwwss\t,@aghdrgmﬂﬁmtog@m a@heasurement
St anda

p?xggeenl \ﬁ/élge vve S wng'lv%r in g}eggadspace

S an

Fs el RaBr po P By &

reppgd. aponidi KV Fe to0snaxydrndi es by i mmunobl ot ting and using
Bl AQR(&aidfki W€ fmmediately analyzed for levels of discoloration, aggregation,

fragmentation, oxidation, and formation of charged species and several other duplicate vials
were also stored upright at 40°C for 2, 4, 8, 12 and 24 weeks. At each time point, two stored
vials per treatment were removed from each condition to measure the level of antibody 11.2.1
aggregation, fragmentation, oxidation and formation of charged species in the formulations and
observed for discoloration. Tables 14 through 18 report the resulis.
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Reconbi nant Protein Expression/Purification

Reconbi nant sindbis virus was generated by
webk@ehysapor ati ng (G bco) Baby Hanster Kidney cRCT/BES206/607555

SP6 in vitro transcri bed CTLA-4-1gGl/ pSR5 nRNA and

DH 26S hel per nRNA as described by InVitrogen. Forty

Tablgj 1§h Antibedy Eotmatiens kestedhbi nant vi rus was harvested and

titered for optimal protein expression in Chinese
rycells (CHO- KL CHO-Kl cells—wer

Vial . . : C in
- suspension in E12 (chgl cgnta
i'gﬁ'—ggﬁ\at etial °"I}/°’"l':e]r ser : 0) Adent

o0 PN RN

D
5~

S T T I A Lo T e B3 X AN
S AL TN A T PRl G ht Hepes
a7 b ‘Fhshéh uce fddnse | TPosh® e %);I"é
~38' 2| "Nitrogen> 1 P Histdie 9 l'r'}éheil’dse"‘f' ' Pdlys rbbfé 8\3"“':"”
dlifad 11 uatrcu w l. o1 IIUU S VITTUS IUI UTIc IIUUI l. 1T OUTTI

tenperature. Cells were then diluted to 1X106 /m in

DMVEM F12 cont ai ni ng. 1% fetal bovi ne serum depl et ed of
F"’B’G(ﬂt'ﬁgaf’@@’%eﬁgaf”g'ﬁt ein A Sepharose (Pharmaci a),

nonEashSemtulatibn was visuathodvelsated aftdviodinitiaip i, 8,612 ah@ 25 weds for

e J .

panﬁg%{%::’forg@g{q ?%I?lgdgltg?%ﬁdﬂge t})léﬁyrv\yg?rédep gﬁﬁ‘ﬂg%%hé}vatlgﬁg ke ‘?épghéd in
Tableolddi t i oned medi a was harvested and suppl enmented with

conpl ete protease inhibitor tablets (Boehringer

hl?"ﬁ g? g ;‘%tﬁﬁ { , 53@ & d *
Tab%b‘gln Eval) |c§?\gj |é%|oZ Té:at S II'I LI'L\tgk,? 'i|§t o affinity

purify the fusion protein using a 5 nl protein A

H Trap col unmg (veeid NACI Avesks a [108 Week8 N|T 1DWedi@l ¢. 24 weeks
No. [ThEreatrhemtn wasnitiashed w 4Rc30 hed ¢wlCunes of40RBS and 40°C

eluted with 0.1 Mgllycine/ HCl pH 2.8 at 1 'm/mn.

35 [Fractions (|1 m) werfe ivemsttibhat gl ywerysiightal i digot pink pH

7+ Bir {fitheh  Tr|i scleaq '@, TRk fesaihangns PiBkriai ni ng no slight pink, no
cheadspace oGl Dalioulaiesehn Bipertisdates, |Spastio gs | particulates

36 COB rentrat ed ysi ng cent r??ol us 50 (Ani con Y?énkﬂ'lgot VS{XKS':?:"
?E% Lg 8 9251 e%s cu Iurmp i ?a?t @tlcﬁgtesl partiCl,Jlates
37 ULl Af I h ISt ﬂlg o Ao IIC DUI VUIIL . ‘résgullb LUl Al ||| IIQ
i gGl V\@ § AP0 edcleaﬁtr?J r¥§r e eg clear, no
( t|_'){',‘\ por e)l p it Edpé\fldla ersozeBarﬁéula‘t p%@ééate clG!DartlcuIa’(es

38 MARiredem kS Sled and pufified using the sa met hods.
Gh2 Beddgpaceals @edrjrd ed fé@mmondi tél@nedo nedickaf, hOM| clear, no
t+ BDSA ent | y| partouidftesct ephrdoiiesc el barticuhesr aqiagiculatas i| o particulates

CTLA-4-19gGl: The purified CTLA-4-1gGL mgrated as a

S' ngh@re@@féqn %blesmnﬁt%gthﬁtgthé‘?mﬁ@étloﬁ 'mﬁ*ﬁ&ut E@‘Pﬂ%ﬁﬁir@gen gas

dev@pE%I qlplglgég[orm affer fitqrage f?rfo\ﬁeaiﬁatfm& hi blg gd%]%adlcfaéeséhat the
forrﬁlﬂatloﬁ)aa\v‘mmtnamal hehdspate aatpdcadivtith nBOger\ds Télaygththe onsatof ghink

dlsc.sbﬁ)géﬁ%ﬂ Ehtg g/eg( %\L@gfﬁrﬁ l{héstlglgsf &IC{'F@K% é%&g}%ﬁtd%&aora tion for at

leagtR4veelife oncost ati n- M si gnal ‘peptide was cl eaved from
the mature fusion protein. The CTLA- 4-1gGl bound to

' 7.1-1gG in a concentration dependent
Agh,%ﬁy}?AlJAr;aq .

ie bi nding was bl ocked b
handhe potiRady formiuiansiTepar @T@AOVZU"QMTE’:?{?W V(eBhpigred at a temperature

of 40P M@Rd,.4, 82 amti @4, daéh formulation was analyzed for aggregation using size
exclusion chromatography. The formulation vials were aseptically sampled at each time point.
The size exclusion chromatography was carried out on the samples using a TSK gel
G3000SWXL-G2000SWXL column, mobile phase 0.2 M sodium phosphate buffer at pH 7.0, a
flow rate of 1 mi/min, and UV detection at 214 nm. Table 15 shows the percentage of eluted high

86




10

15

20

25

30

CTLA- 4-1gG was endotoxin free and quantitated by OD280
using 1.4 as the extinction coefficient. The yield of
w@ebhdaol CTLA- 4-1gG ranged between 0. 5-3 ngs/PCT/E82006/007555
CHO K1 cells. CTLA-4 peptide: The foll ow ng CTLA-4
peptide was prepared as descri bed belo
molequigp | ACSRSIASE LIV AT AR PR U2 BEHPREY R

relevanY MYEINGEJch e DRS e (iR @¥EIments. Aggregation levels were calculated by

. VNLT| QG_RANVDT 2

e} 06 PEET UINE) DRE PN B R Nt Ry hr G (P ehg e

ntogTERE EB348 URCeTHeftiatomaestiss HeIDh sEaits RSP ASH RieeneaR et ol peak

area @Mp@ablghgor enyl Methoxycarbonyl. Al reagents were
supplied by Perkin Elner, with the foll ow ng

exceptions: FI\/[I: PAL- PEG resin,
TabldPt: R /A8

TFE Al dr| ch Chem cal

EMOC- Aqn(t Rn\ r1-| l:l\/r'Y‘ ('\Ic/Trf\

FI\/DCG!u(‘tBu)- FMOC- @ n( Trt FI\/D( <(Bod).
oo g @ﬁ%@g- b a1 e

anﬂ—‘Fl\/Ex-Tyr(t Bu) - rie flor sq afrmno 4gci é‘s—
et U+RI Lﬁ?he Y& Pt tcbtl Ty [gTr oups. Pepti e
sym"hey Shea é‘p%é e spnt hesipgopay perskpr med 1@ a 3.9%
TRfrogent | A retroritred |w Th Tegdback
nmonitoringie a UV absor bance at |301 nm (|Per ki n- Bl nmer
Model 759sabgdaest 0r).7% The pPepti de 9gGwence Vfas 1.5%
as bl eld+ aininahd-MOC- PAL-|PEG resiin usi ng |condi ti gnal
doubl e cohgadspage ¢ycl es. |Forced doubl e ¢
per f or neld+ BPTAycle0.1% 1190678 1190839 3
33.38The | editRosths washed| with a [50% mi xtjure of
TFE at thi % r%l etion of| each acyl ation cycle,foll owed
by cappi geag ea&;ot;d M yNa, grou;g,ss%mth aeRLic
P ResT—was—renoved { rom the reactor
after c | et.i ed
o BB T Y5 4 PG RTRMN e ARRLA B

formpliationo amb’rd‘ie EQTA@|URééfgmgaRf<{r'RP'ﬁb°neﬁJ1°‘&?d loyeft etz P%qﬁ%qatm"

over]tﬁ’rHaraféél:lomQéregJ Yo BinklIABA witeiRt EDEA Resering hir #0h&béad2fise.(
1990)) for 6 hours on 4 15 ng of resin affording 186

ng crude CTLA-4 peptide. Peptide characterization: 25
Fragrgerghtiqquinadysés: t he crude CTLA-4 peptide were dissol ved

' n 'ﬁne';?ntll%wy @ﬁﬂl‘aﬁung %re'ﬁ@eé 46K tK& E@B 1@Wen}éH€bréd @mdemperature

ke, 4.3 j% fZﬁP%%%%lwic

of 4551 AVHOPREED. OB, OB
lmpﬁﬁllasl(lél ﬁegmﬁdtlﬂzﬁ)msmg/lre@maﬁ PAGE ¢SS GE)n{Theyiopnylasien vials

werd §9eg g%ﬁi‘pe ﬁttlnﬂgpo%t Bhd ibadRlohRMNUPABES-f2oaBikTaggels with

ding 1.7m of fract
colBAPRIE Gonbrvens) S0 GalFLsGn PP RENRSeH PL e A P AST Crons

ageH'l Wéllpéréérﬂ@e\dllnﬁur@al @.hiragmentation) of each sample band in the reduced gels
was estimated by scanning on either a Molecular Dynamics Personal Densitometer PDQC-90 or
Bio-Rad GS800 imaging Densitometer. Fragmentation level was calculated as a percentage of

total band volume (see Table 16).
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silver stain protocol. Those fractions exhibiting a

nol ecul ar wei ght of 12 KDa, as judged versus nol ecul ar
waowriogheedst andar ds, were pool ed toget her and stPCEUSEDG6/007555

4C. The conbi ned fractions were anal yzed by UV and gel

el ectrophoresis. Am no acid sequenci ng was perforned

Tablg ¥6 pe.%%ﬁ?t%%\ 41@%@%58%#“%5@{1#;&%{ Eo?rﬁ%@o%s inraBleRBoSor b
rane) and washi ng

to renove the buffer salts. Sequencing was perforned
on an ApQlied Biopystens|[420 sequencer. | The expected

Bbiinfnationd| Tresmment C 6 welkd/AGRYadYE A) 8 wasksobd2meeks | 24 weeks
[ mNaobl gt ti ng depomitial af ediot@at| t #ECpept i4BCwal 40°C
recogni zed by Emt;e BNI3 anti-humgn CTIA-4 anti body
Ph&M n Irin desal t, |an al i quot contai nhing p4

((')f mat pr?%%c% ads¥ in FH6 Do RAPO dis 28010 |gc f.%&‘T%H

and 3i al yze iragfRi hst 0. 1% TFA/ HJO at 4C fpr_ 9 days
with stirf'PHg. Th &) 1 @ %ngtasi%;@ the gial ysi g0 549

: Neagspace )
he P POVWET~ oy el S

Tr an33f ect|a al l Pe CTLA-4 (Y201V) |peptide|antigen|  The
full | engeﬂe AA- {4 GINA Was3 FER |ampléd | ed 4.99m huness
NyT8gS CONEWirb§Eral y (St rdt agene)| and subcloned |nto
pl RESneo [(ighent ech). A mjtation [of CTLA{4 that fesults
i n constithdadsprceel | surflace exgdressi on{was i ntfoduced
usi ng Mat chEBK&r tlzd¥endsi 15%y St eh1fPr aned bl 10.2%
Mutation of tyrosine, Y201 to valine inhibits bindi ng
of Asivan hel agni mnT@me)t%Ithe BEOTFOcontemingifermulations iheinifoger gas

formuldfort, &R tHe EBT R E)B@hi’tréé’éd é&@ fd?lfnulgﬂn'%héwéoqbwé}ﬂ@els%t fraégmenthtion
I nmunol . 15 00. 19

overiieh SoMGHER B oTLAE IR R4 HFORIR SRS ilicrod

containing 10%fetal calf serum non-essential am no

2 nM gl utanine, 12.5
ForififEol 2Rl o adl SESARE Y Lot e sploehanoj. Cells
wer Eear ety ispByiaiony P'@S?(%G?C@rdlf‘ 15 Tel (et yerpRgrature

11%

P

of 468C1 AvekB @R anil B4 cdeh fognuEFbAwds ARl ke fopihREBMetones Aeidic and

bas% 9;9 \é%% u&ﬁ’?? rrkgélng %aﬁﬁé’rx ERld égpﬂ&gglgg é)E) %lellrﬁaw @apﬁlﬁﬁlt ed

ewar ne
ElecRplTopiEgT38 SoTucied BRI GORIETGeS! BEFENERS G e PYY 1 Syalation of
cha%%ﬁét@iogéd’éltﬁOTﬁél GineerBRVICHIRGE an imagih@tapillacy isoehegitinfoc@Ig(IEF)
g co).. S o
e 5 1A B o8 L BIRE S o
cap@aryi body conjugated with phycoerythrin (PharM ngen).
. Hi gtnd f@l’t‘rﬁjlatl@ﬁ(ﬁélé&/Slie%e&%hlly%amlée al &xoh ahedoihty Thé edmples were

the@r%%;areéﬂp sﬁn%rﬁ 8@%&&@{)?0 rﬁglc a%%lggg m?etl}lbcellulo?(e cah'bﬁa;uon markers :
andiwatennT zeshmplep wereioitnduersnioltye iGEza & qdu@wwt'@'é(wagewaﬁ h

appl‘k}&l&ﬂz I@ﬂ%aéy% \AFé@é J:o'ﬁdﬁcﬁéﬂ u%rﬁnhélﬁrbﬁ%pﬁgﬂw 3-01®X pélRRE/Iamide

-4 as above suspende

ceI O SPeoxn DU TEESe i B O CRT e R Soa A bees o

thelom-:-la(wa ipoetaghic lppuatsémm@wthat logetien. bEnsgelgtivetagiountgf @wh(saparqted
nérﬁ1 gag—ﬂs&véd B*‘a?’r\ iﬁﬁgﬂ? @t@' dam@fa. (Tm; da was th@ﬁlpﬁscéssed and

emul sitTied w

i eHRRmapRESid e oFRESP BB AT g ooks) SHG Corventinal

chromatography integration software (see Table 17).
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or four tinmes in inconplete Freund' s adjuvant. Four
days before fusion, the mce received a final
WO pjoeovd4son of the i mmunogen or cells in PBS. SpCBEES006/007555
and/ or |ynph node | ynphocytes from i nmuni zed m ce were
fused with the [nmurine non-secretory nyel oma P3 cell
Tablé 1 AQlos@BAANEP EakSHHOARISNS B THHE 18€] ection as
previously described (Galfre, G and MIstein, C,

"Prepara ion of monoclon tibodies: str

rocedurpes. " Mt hods Enzynpl . 73 46 19 . A ar
hu %1 | g@&K anti bo Wer e-recope The | qwi mg—
ﬁ1yu‘-% done By HE g ant Ty CTEA=4 gt 'UU(J'i es—designated
ol | ohgeANESRe dePEsBt eyl ako.s hel Aneri can bgpe Qul tgise
Col3eeCTT PR Nirbg&P T Oni versity BIvQ. MVanassas, va.| 201
10- 2209, | mAnheApr. {29, 2008: d one| Subcl one ATCC I:Leposm
No. 11. 2| Aeabdpade]l. 46B8A- 5168224, 111 4--1.1, 1 B¥AA-516@2.7
EXAWPLE P+ Rmirsth&xanpl e shows t he| generatj on of
reconbi naheadapasgal i an cell |ines|that prijoduce
ant i - CTI p+EDTAt | hodf23 ~ PNAS®thcofi ng-t hel heX; gnd 234 |
|i gt chajh¥r9gen ronocl ongl antibpdy 11.2 1 was cfl oned
fromthe égﬁaectlve hybridoma cell line 11.2.1 and the
DNA seque+ ;&%ﬁs e ggberr[n ngglsby met_hods| kngwpn tjo N
ski++ed m—the—art—Fromnucherc acid-Sequence amd

P oAl h BB P RN ilng b, BRHroddn doct

t he | enée usa n
formyifationg @mc@hcmE 1Y pluq'nlgog_e_‘[l ggs j_onDNAtl@éag\ﬁpd@gqehgéqu gf theaiptact main

peakt MthﬁéJ&C&o&ﬁbﬁféd itd "4 RrBNRIcR WtheN EDEA aAd Ravingh iretkp hesdspaue.
Thu VGl or 3 t( L& lg’ %r&) ?a%%esﬁtaclzl S fgrm%l’?gr{ ng e%ﬁj-:‘r 5\% ﬂmgln@%%tlons

€ various pri
lacking £ERE A @od/entitrogen gas i ﬁ'@élewﬁmcepr oduce anti-CTLA

anti bodies. A lead cell Iine was chosen based on

owt d rod t|V|ty anal ysis. The |ead |ine was

Am’%gl‘qé’l‘r%‘gat{?ﬁ etss generate a clonal cell line. The

ant®xu®TQw¢veimf|Mdmmssme@@U@reldo bsid peslitiong 26 4nd 462 iranti-
CTLASY 4M8bdc) 9189 derd BSsUFY By iyBIhE:@GH&YpinG Ak RitEIGtdr&Jel for 12

culture'nmedia. The nedia is supplenent with nutrients
weekg 44 pr oduct i on. After harvest criteria were

at t Bienvizth cohtaimingitioe femuutiasionsifamn Tiahles thwerd agdptitedy sémpled at the 12
wee 'n{nEF)QiH e Qérﬁ;ﬂgs Were méngi Bitbd &ngé‘{?s?lrErfd%épﬁaﬁg (3%-C) enzyme

at | on. l'ari er nat'an
tris iy atipHB-Qindar stadae %ﬁ?l%@ﬁ@?%aﬁ?%%&eé?ﬁe%@ﬁﬁ? M ng a
perf6ifrzined ilui cAfofmiatbigtaphy S eparatianwlas avoornisheesingragiace Vydac Protein

C4 analytical column with 0.1% TFA in water and 0.085% TFA in Acetonitrile gradient elution.
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colums. A low pH inactivation and a viral filtration

were al so done to clear any potential viruses in the
wEe@eesE9l The product is concentrated and di af PCT/E8M®A6/007555

into the forrmulation buffer to nake the drug

subst ance. EXAMPLE 3 A study was conducted to eval uat e

Tabld 16 RirépcOxidtioh eLMethibfifieAamb Abidé inexrti-GTh Adirentihacyyt 1.2.1 in

agqgr egat d fragmentation. Specifically, four
me.“?é‘g%fh'”' fa}?:?ﬁgu ons conprising anti-CTLA4 anti body

11.2.1 and buffered with acetate, succinate, histidi n'e.

oanak

=1

fsl’-'é}Fn%ijat@B t

—EBTA—were—prepatef:

weeks. Prd

A03GaARek: a
i oIT- TEaSUr

paration o

MR
ETTREERude '
f Buffer S

frcH
or eSHaHR
e taken at
50| UDinweRsS

C

Four

I YWercent

and  QOxidation

, 2, and 7
b2 fvbeks

SOl Uugs ons

t he buffer

WeELiEin fHeePa

S0l uti on Wasadspagar e

species (

approxi mately 80% of

" ed/ietg3zleqy
0 by first

di s9@Wi ng

cribed in Tabl e 3. Each

an _ardfat  of

i Sled@56 N
target)

Table 3) in
The §H of e

wat er
ch RANYer

suf f B8i ent

of

50l uti on

n Table 3

tBgrount of

\Anf er—\Was

rsNrogen |
heagspace 44

usl\ﬂ%a% 0

ad t+to

5.5 by addi t
or bddes

°soly

i MOCL&A%M

' the acid
ué\@‘?’r@ﬁ‘? of the pH an

LLAA A

addl.}écpnal

ot

conc gtrat
S selie
the sel ect

ed pH of 5

AT

IUVIUCGIIII

fer qq;a/:entr

4] DUT 1T I

At i ong §f, 20

IS) dS
SW%%Ebu

orapte pH ST

bititTy at

fer gql utiop wasgfydqhen
on fiTter (O[22 mcron
eceptiagsh e f ol subzéwuent
Sahettasens) The 1% v/ v| gl aci al
acetic aci|d-BEBTAIti on|was prepaked b$%appropri at&9%
dilution ( 1 m to 100 m) of glacial acetic acid

(99 R AN sl F‘ha\ﬁ@ﬁ@ﬁndncﬂbﬂh& tHEddRftio SHEDTACS the 17 el ibsty
forn"gl%grtl?ﬁon \ggqugap dfigﬁl frage g@g &qhéggl&ea@s%ﬁ%e rg&hc%{d g‘se%l I nt oxidation
at tHeyelo tmdhbted methiaind resiluas asosompatsd(ie efpan@epobwtb%ﬁ@ Ajagd Baving

&f concentrated hydrochloric acid (37.8%
ar u‘ﬂhle%é&?a Preparation of Antibody Fornul ations: The

ant i body formul ations that were eval uated are |isted
in Table 4 below. To prd&@AMPLEAON fornul ation, an

am’H'EFud %b%d%pgéli C}S'c&h re r{e%ﬁ@é’ctoﬁgtablny ng{rmcﬂm 4Ta?1hb&jy11 2.1

4) was I cat ed

foma#ﬁilomwn@awn& S BRI FGSIRRIOIAL 19 DR DTS (--giionice Bhe) versus
fornslilioRd soafbrisiia Altidineadyferzmk krelsddsat i on from t he

purification process described in Exanple 2 was

obtained at 13.2 nmg/nL in 20 nM sodi um acet ate buffer

pH Speificallysibe frasio anibady 1621 15ability yras@palgsed Wit graardso
disdol'ﬂrﬁioﬁ’,tﬂgbregation, and fragmentation.

The formulations that were evaluated are listed in Table 19 below. The procedure used
to prepare the formulations is the same as the one described in Example 3.

The formulations in Table 19 were prepared by taking an 11.9 mg/mi stock solution of
antibody 11.2.1 in 20 mM sodium acetate buffer pH 5.5, 140 mM sodium chloride and subjecting
it to an ultrafiltration/diafiltration (UF/DF) step in a Millipore Lab Scale TFF System with a Pellicon
XL PBTK 30K 50cm® membrane. Next, concentrated solutions of the antibody 11.2.1 were '
prepared in the 35 to 40 mg/ml range in 20 mM sodium acetate or 20 mM histidine buffers.

Concentrates of the tonicifying agent were prepared in either the sodium acetate or .

rtteredt
DOr € 38i ze)|
Ise. Tabl ¢ taddpatd er

nIIQMQ@bnan STernpetssat |
théito a sterilized r

histidine buffer at three times the target final concentrations. A concentrated solution of
polysorbate 80 was prepared at 20 mg/ml and Na,EDTA.2H,0 at 10 mg/ml in each of the
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solution into the above identified formulation
solutions were carried out with Am con U tra 15MACOLOK
W@ PeOdlOr4) Centrifugal concentrators on a BeP&IrES2006/007555
Coulter Allegra 2 1R Centrifuge run at 6500 RPM at
50C. Approxi mately 8 vol une exchanges were made and

buffe%% ﬁn&m@ﬂa% ulaﬁghéj\kérg g[eﬁ%ﬁ giﬁﬁlﬁﬁﬁfﬂe tc?l‘nc@ﬁ&éﬁ&?é@)lﬁgnsan d

ms of formulatiq
apprvmqa@iyg fThe @rmela@np weﬁéh@d"tefﬂﬁfhfway 2obsterdiang a&aﬂ%ﬂ'?’%/@dé'"ed
into &%rﬁfd’ﬁpﬁ%ﬂs Wis. U fieadintd) st mVinas bdedt i pat rypenidldsg vials. The vials

were %}g&l W%P%F : h7%9 1 uré}ggﬁ nofgegits&o:%é 3\00%5\%%%%%’ Céhg Pt%regfugrl%ht in
stabifff) cidnB80) at £51GAndei Gralnothespri pé\dalwa%lal$mlacz§ﬁ ahﬁ§°0 for 4 weeks,
and SHoePLditia® @u@éct QJQix)ﬁ‘%@iekRﬁév@c Qs Watértfﬁﬂleéiﬁﬂé BN batiéscribed in

cont ool it b L RETTA Bl ) ot

of 2draf/mer sol utions as a 20 ng/nl concentrate along with
AP Q85 \ﬁélfwé\'g@ﬁ‘rﬂédléfély QIJHIJZ% for %leé QﬁbqjééoloFaQGH ﬁg ré@ho@@lﬂd

water to obtain a .
rao oA PEASoH TR BRI S 15 %%19'3? SEH B shapif FisHp°C for
8, 12.‘, a8,r283n0 B weekst At dvh timeppins ivid siored vials Pertfbmn utbtibrewereremoved

from e %éh !:C:PQ\BHUIJ\ %i%%@ur@?ne ével & a-qu’i’@dﬁ f‘ 2. 1%5@@5&5% ?ﬂ%@m‘éﬁﬁtlon and

concent rat The

obserysdrien %CP'S%OW‘@'H Rakles 39 thiorehP4 W&ﬂj’ﬁ?’cﬁp &2% réport the resis.
sterilizing grade filters and filled into vials. A
fill-volume of 0.5 to 1 mM was used in 2 mMl Type 1
glass vials. The vials were closed with Dai kyo 777-1
Flurotec(r) coated stoppers, crinp sealed, and placed
in stability chanbers stored upright at 40QC for 2, 5
and 7 weeks. The vial's were washed and autocl aved, ‘as
were the 13 nm Dai kyo 777-1 serum st oppers. Duplicate
vials were imedi ately anal yzed for |evels of
aggregation and fragnmentati on. ‘Table 4: Anti body
Formul ati ons Tested: Aggregation Anal ysis: The anti body
formul ati ons of Table 4 were stored at a tenperature
of 40 C. At weeks 0, 2, 5 and 7, each fornul ati on was
anal yzed for aggregati on using size exclusion
chr omat ogr aphy (SEC). The size excl usion
chromat ography was carried out using a TSK ge
G3000SWKL&000SWKL col um, nobil e phase 0.2 M sodi um
phosphate buffer at pH 7.0, a flowrate of 1 m/mn,
and UV detection at 214 nm Figure 1 shows the
percent age of eluted hi gh nol ecul ar wei ght species
(Ae., aggregates of anti-CTLA-4 nonocl onal anti body
11.2.1) measured at the relevant tines for each of the
formul ati ons. Aggregation |evels were cal cul ated by
integrating the areas under the chronatogram peaks for
each forrmulation and reporting the integrated areas
under the high nol ecul ar wei ght species peaks as a
percent age of total peak area (see Figure
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Table 19: Antibody Formulations Tested:

1). As can be seen in Figure 1, the EDTA-buffered
formul ati ons showed the | owest |evels of aggregation,
wo edoboeEol by the histidine-, acetate-, and PCT/US2006/007555
succi nate-buffered formulations, in that order.
Fragnentati on Anal ysis: As noted above, the anti body
formul ati ons of Table 4 were stored at a tenperature
of 409C. At weeks 0, 2, 5 and 7, each fornulation al so
zedforfragmen [ sing rSODSPACGE. The
= anal ysiis was ¢ ut uysing NuPACE 4 to
Tris|gel |and| ¢ol l;ue |Cogmassi e) stain.
éduged gels|(rS . reductli on was
by NuPAGE(r) re gent|. Tqgtal hydrolytic
Hes—(Ae——fragnen tT=CTCA-14 nonocl onal
11.2.1) (were esti by scanni ng usi ng
Mol equl ar Dypam cs Per sjonal| jDensi t onet er
or a|Bi 0{Rad|GS8DP0 | maging Densilt onet er.
shoys the peércenptage of| fragnmentation
at fghe neleyant [t1nes flor each |of the
ilons.| The fragnmentat|on | evels were cal cul at ed
rqént age oft tol%al band vol lung{ sele Figure 2).
be seen in Figure|2, the EDTA-bufffered
nf
n

)
woet | ol

Hons 'showedtthe west—evel

oV

Eati on, fallowed b
iinat e-1buf fgered fo
D

e-, acetate-,

] mu| atipns,|in that order.
(d) (Q weeks), Table 5(b)| (2 weeks), Table 5(c)
, and Tabl e |5(d) (7|weeks) bel ow report the
on dnd flragnentation data that |s graphically

ed in Figures |l and 2{Table 5(a):| Aggregation

y the hjstidi
)
|

and slrsag et atii ongResyl t sgat | T|re Dinf: Table 5(b):
Aggr€dnt ijon and Rragrent ati oh Results at| 2 Wek Tine
Poi rit": Tabl e 5(c):| Aggregati on and Frhgmentation
Res S 5 Weekl Tiqe Point] Table p(d)| Aggregation
and |#rgagnent ati on Regults at |7 Week |li ne| Point:
EXAI 4 A s€9udy wag iconduct éd t© eyal uate the

. [+ . . . . .
abi | of diffferlent |liqguid formul at|ons|conpri sing
nongetonat—anti=CTtA-[4antibody L1 2[1 tp tolerate
mul tgﬂ freezi ngg and thawi ng cycles| Thelability of A
| i quisids|Bbitrul | i ont t g iwi tihst ahd mul t{pl e|freeze/thaw
cycl|@s5|Es| of tien eval uated to|det ¢rmi ne whet her the
f or rul-ati-en-—neybe-stered—(ant—irf—destred,
tran@pgrted) frozen and tlhen|thawed for |ater use. The
fornglgti pns [chat operler eval uatted |@re|Nisted in Table 6
bel 08l | ThE priGted\it e |Tsed“t o Prepare Thelformul ations

ist sape as the one dgscrijbedjin Exanple 3. 2.5 m _
of each splutjon Wwas placed iin 5{nL type|l gl ass

vi al|&] _stoppered,| and sedl ed.| The formnmul ati ons
ider:ﬁ%iej; be| pw g3 nigrbers 1gto g, Qto |8, 11 to 12,
and |Bp=lt o] 16 \vere| 1 dentical to the formullati ons having
the |T

8
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same nunber identifiers in Exanple 3. Table 6:

Anti body Fornul ati ons Tested: Each formul ati on was
waapeedied t o si x consecutive freeze/thaw cycl BGT/UT106/007555

first three cycles were carried out in a controlled

rate freezer. The | ast three cycles were slower cycles

F rmuz%rri edeaor%’; eana nurrber of water-filled vials to
0 PPEE y “9h thermal load placed in a freezer

oan:refp:mL@)@plawgq; v:s Y e@iy.@teé gitgr 1) pitig iging thedorpulgtien, 2) freezing
the forfQBicH e@ LZﬂ)gC tdhe ﬁe@kﬁdhcﬂi)iaﬂé}& WRE@thel @0k (170°@to 5°C in box along with
water-@lﬁg Jwalétaageicg)g?dﬁ %fE%%eﬂ?ﬁ) € 4) %P!;ha?%r ukg‘r oy gla? 9 ?%3419 }va"ﬂé d atfter 0 (initial),

oW ng COoO or nu
8, 12 aatl 24 weeltseforoiart@ula’@@rrmhpnumlquc @9@ @ﬁ%@f*ﬁdlfwéa@ﬁ T'T%)fOB@'at'O”S

were &&uét@@ﬁhﬁéﬁtmuﬂ@ ﬂrn@é‘uon %Qloﬁc@raﬁ&rs aﬂid fbrﬁl&! 3nékds Snd @P6Hed in Table
Wtheforn@ FSQYE ch?%% t &Iﬁ untll a

20 (freF@ﬁ‘B%"i’)a-{?ﬂleem t°5a§’€:a L Pl gt ahe Z{poRgEF 5 and 6,

the vials were placed in a box along wth other

Table ?@t\ﬂé ol Bl Bfond RESiulB81R rRATRbR 16iAbr Frod-cAREN:
or‘rm‘LiﬁAL—_l‘f‘f_or”rml ation vials with a total of

about 30 water-filed vials). This box was then placed

fifqst in a freezer nai Nt aAfterdredzing #t e20p@r af ur e Qfifter 4

No7QaC freezeitiaf or appr ¢xi mat don4 w@eksour s, ahreerdiBlpgw Cycles

placed in a refrigerator maintained at a tenperature

25f | 2- 8s®|¢8®r00b%?ﬂsom maf el ngt?) shhtly doudy, r ec jr@F ghtly cloudy,

t her nal P pAsicUsiotced i | culates gn ny particulates

r, rl color colorless
b AT T G

. o dear, ool r‘fes’s“ 6-03 1B MeolMEss,
t haV\? ?géfﬁcéjg o EaCh forml &Jdﬁ%ﬁld@@s vi's @4 tB{an 3 particulates

?{‘:7' lucuc 'OHes%C“"h 1 ezelde[épl\eldb,y&ge for Pagkd CehAES,
orjmat i oﬂo &ch%ftes(:hangf‘ and fdidcdiate¥ changess Ciparticulates
pigual 0@§a$rdéﬁaFléé%nS of [each JedF Rub@dss0nN Vel € piedr] @idmesk,
inla |ighé p@rﬁ@me@@al nst | bl aCknca;mﬂtidNa'tebe bac Kegssabardsparticulates
il e t h@edrajouésaf | on Was stddal, cololiadsaf t er | eaclbart ¢véoniess,
Tahl e 7 (bphrosateseport $ t he mesanicuictabl e Tessthandparticulates
Bvdl uat | dews, oforlbgseeze/ haw Sleabicbiptigssof Anf i - cFarAcalpriess,
ant|i bodyng parficulateihe f on mil at daopestielgieeai ni ngegsihgn 3 particulates
#odi um cHeasrqolEess . e. | | chl ordlede SPIGHRSP: exhi bi t lgergcoloriess,

gr dat er DPRFTHGHGIEY 1 in ublless ggpégpeﬂlpuftgs! evel poganilgtuates
freeze/thaw cycling than the fornul ati ons contai ni ng
trehal ose, sucrose or sorbitol. The addition of PEG to
the fornul ati ons containing sodi um chl ori de, however,
appeared to reduce soluble particulate | evels neasured
after freeze/thaw cycling relative to the

correspondi ng formul ati ons not contai ni ng

PEG Aggregation Analysis: In addition, the percent
increase in soluble particul ates was neasured for each
formul ation after 6 consecutive freeze/thaw cycles

usi ng si ze exclusion chromatography. After the sixth
freeze/thaw cycle, each formul ati on was anal yzed for
aggregation using size exclusion chromatography. The

si ze excl usi on chromat ography was carried out using a
TSK gel G3000SWKL- QR2O00SWKL col unm, nobil e phase 0.2 M
sodi um phosphate buffer at pH 7.0, a flowrate of 1
mM/mn, and UV detection at 214 nm Table 7 shows the

per cent age of

=

m
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el uted hi gh nol ecul ar wei ght species (i.e
of anti-CTLA-4 nonocl ona

aggr egat es

anti body 11.2.1 ) neasured

w@roobhesdpel evant tinmes for each of the fornul aCDNS2006/007555
Aggregation |l evels were cal cul ated by integrating the
areas under the chromatogram peaks for each
formul ati on and reporting the integrated areas under
t he hi gh nol ecul ar wei ght species peaks as a

per cent age of total
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ormul ation according to Table 8 below. As noted in

Tabl e 8, nethi oni ne was added to sone of the vials.
Two different concentrati ons of EDTA were added to

ot her vi al s.
of sel ected EDTA-

addi

tion,

Ni trogen gas was added to the headspaces
or net hioni ne-containing vials.
sone of the remaining untreated vials were

In

deaer at ed prior to injection of nitrogen gas into

t hei

r headspaces.

Furt her,

were left untreated to act as experi ment al
Two vials fromeach of the treatnents in Table 8 were

stored at 409C for 0, 2, 4, 6, 8, 10, 14, 16,

weeks. One of the two stored vials at each tine point

was
vi al

used for visual

was sanpl ed aseptically to nmeasure the | evel

sone of the remaining vials

control s.

“and 18

col or evaluations while the other

11. 2.1 anti body aggregati on after storage.
and 10 report the results. Table 8. Anti body
Formul ati on Treatnents Tested: Formul ati on appearance

anal

after 0 (initial),

ysi s:

94

of
Tabl es 9

Each formul ati on was visually eval uat ed
2, 4, 6, 8, 10, 14, 16,

and 18



weeks for particulate formation, color change and

turbidity change. Visual observations were reported in
waawbeoR91 Tabl e 9: Visual Eval uations after FopPemiusi00eon7555

Treatnments in Table 8: The results in Table 9 indicate

that_ t he forrrul ati ons Wi t hout EDTA and/or rret hi oni ne

stiensiof Fo ansifeom T4 ¢ 2840°Cx o age

for at Ieast 4 vveeks at 400C. V\hlle not WIShI ng to be
bound by any particular theory, it is believed that in
one enbodi ment of the invention, this col or change may

be due, at |east | narat to an _oxidative pr nl;ncc -
However, inother e rbodl-dﬁ%‘-ﬁ, the c&?-’&ﬁhang m%?—"&-fg—s
Noglie to aHJ,L—”Hunber 9f ot#&hprocesses %l ch are 4%

||'\ra| at ad t+n

26 g ver sll AN "'cbl s aﬁlghtj{ pink,no "
el (Sl Sl S
Tl CL"t:, éﬁ"cdlcﬁféé‘é’ at Thdar les -

Of p‘aﬂlblﬂ&eénd/ ar n %Eﬁculéﬁgrf‘gaﬁdﬁ?twﬁﬁﬁbys s: The
202t DQ@é{r ESGrIEEE, al T QNgiehr, 6albrRds,a¢ C Medt, Ralofldds, T apl Gightly pink, no
wer e Sio%ﬂldulﬁbs a te Wp’attiémate@f 40r9ﬁ)artlwlameks Oparflgulates
376] 8, clkfr, cddhiesd 6, dndledBcoletest, f orafmal, abloesswas clear, colorless,
anal y zedpaftiolateg|gr edatriopartigslates i zeo padigulatsison| no particulates
41chr oneleagcagleys, The Sleak colissss | orsleghcoladgssgr pptisarvggipriess,
rri end pariiculaies ng Teagisplaiez0( nqw@armth\ |_no particulates
42(:0I urrﬁ'eafnﬁ%?rleés’phas cgan C‘RPPr;lﬂ‘iﬁl ym ér’P S& blf fieq" goforless,

ol 7o puartwu laies 3 . pa parficulates

aAyP
<A I T\/L \I\J \,I.-Ih k
4?;{.4,\[‘, Zﬁﬁ%ﬂgtsio S V’?)fafa %oféeéf‘?f ”ﬁ?&ﬁ%ﬁiﬁ d™ e
44’7 =~ r 5i’§ﬁé§§'.t SP r 6I s I lorless,
ant i - t :’:tl ulgas ! bOdeﬁ iﬁate Suﬁcéﬁiarﬁ’éulaﬁ en%agéﬁi? 3:;es

tTTES T Or eacir of tne Torm.u ation rrearnents.
Qrg'g{ysrg%tq%gﬁalplﬁégéﬁf ?% 51315%1%” rgibft%/r { 12%‘§%Frr%lat%ﬁs con?alnmg
EDTA reiineduaéd distolretion, egrncéd gpiditheant redegedptagitulatedergationdasrcompared to
thosetfcnﬁ‘\ug{l&g mm?&ﬁﬁblrﬂr OVE LS Wrmﬁl@ﬁ’&k %&tﬂfﬁﬁ%%dﬂﬁw éhloride had increased

ooy, K5y, sPHFPECgRte MBI RIPIEH o PRI oG EDTA, but

withotisbliigm ichi&idBA and/ or net hi oni ne begin to devel op a pink
coloration in the vial after storage for at |east 4
weeks at 400C. As can be seen in Table 10, the EDTA

Aggregatiog Analysisi oni ne treated fornul ati ons showed the

| ovesdntibsiy fdriulafions @epaga atcnding 1o Tablae d wbie stdied Miattemp}a&ature of
° S 0]
N T
for aggfegaiionhision siae emewAmemtaﬁ@/ Htivgaks ba. Frand é’f‘t‘”&?'ﬁ? the 40°C

formuTERibAY drh Bﬁhlﬁ% ﬂﬁa?gﬁégi\tléreﬁdlr@tﬁi% dxélusﬂdiiﬁch&ﬁﬁdtog@ﬁﬂhﬁ Fhe formulation
as_a

vials w%rreﬁa?pit\%llg ﬁar]'\l}é%q1 gn {j Sgg)?cguﬂg?lln% %zea%xg‘u&gﬁ gwroref(to%{a?hy was carried
out oh theshrsples um&ﬂ%ﬁmﬁ @%@&W@Qﬂ@%’ﬁﬁ@'umm rgohie shase @r?sM sodium
phosph2fe R6r 134 71002 86\ tate of 1 mi/min, and UV detection at 214 nm. Tables 23(a) and

23(b) show the percentage of antibody 11.2.1 aggregation measured at the relevant times for each of

'C:'r

11

the formulation treatments. Aggregation levels were calculated by integrating the areas under the
chromatogram peaks for each formulation and reporting the integrated areas under the high molecular
weight species peaks as a percentage of total peak area (see Tables 23(a) and 23(b)).
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CTLA-4 antibody 11.2.1 were neasured by a Lysine-C

mappi ng nmet hod after storage for 8 weeks at 400C.
w@@smoosdal s contai ning fornul ati on nos. 26, Z2BCHON0BE007555

(Table 8) and their treatnents from Exanple 5 were

aseptically sanpled at the 8 week tinme point. The

sanples were then digested with Lyc-C enzyne in tris

Table Esr%{: Perdht AdrraflortBimSibiing & ThofeORditl So8gaRGs°C:
anal yzZed Dy reversedphase high perfornmance Tiqui
h

chyo Wat—ogr-a)? pafatien—was—aceorp-shedHsiAe—3
weeks | ks . e eeks

3 P S IR Al e
—=tn 1nd-’l5.—08 Acetoni {ri gr adl 'ETTt'

ol ol Aan Al Ol at o Ao £ |\
2 L =R 2 i (239 ) ._! CT O ’Bo IVET III ll}gé 1TC 307
3 n% ABi-ts ;:“\q r~%ody ﬁg_ﬁ’. % Aft_e_u/ —=
20" 3?‘30';/:“ i resg, STy gEebt e 11&% 0.9%
3.}i"|ji *D-‘_," trha U.fOVd/';t fri UIIbI;I% Ot E1 7%-tL 0.8%
4_F h-:.q: JG.O/?. & : At % C:Ju&;ﬁ:?cyl he pﬁ-lz%cut 0.7%
422 “‘:“:EG%E'“‘ at 65/ WO 3L cate .S%Etl'” OFBIIE TESHEYES 35S0 g9,
25 OTPR Lo 1’3 ou:m ruatropstored wry yut BB igo 0T 0.9%
44”: :llokhd?‘rlf»'ﬂﬂ .’Q‘IOEV:LF IO, 5 "Dl Uy yw,'lb [ UIIH’?&“ [S¢ L 8.8% 0.8%

CV C U 11T UAT U lIUII Ul uCIlClIII llyplUIJll T —altu L.

tyrosine anmino acid residues in the anti-CTLA-4

anti bo ody,11 2.1 Lo

F ol EAt Gl ropaits B FEPBRAED ARl SRR RIS ArE o Fioure 3.
time were found to have a characteristic absorption

TableZ8¢): NPuTtent A rafiot Eormalatichgdr Tabde 18 dfteaStomge b 40°G: bl e
spectroscopy (UV-Vi s) The procedure used to prepar e

the—formutation mwégksbdl E gvebkE ONMe13iasis DFU 2k Weeks
Ex@ép! B 3nitlPr [ hi"Sageganpl| e, ~aodoot mull aliggPe Conpr i Sagig
a5 ngf m~sol utf on of mondcl onal antj - CTLA-4 antibody
112@ T nogo/ZO n‘v‘r pru UTIT JCET 138, buffer 2802 T im'4'7%
SUGg UNT T g, U u‘lW‘ L4 [ARLLIY o5 S pa[.le‘ﬁsu (atr—pH_
?ng@_‘ WS a &/)I ed rll 6"‘? gl qss Y)I S f . IWEK& dal 1,4%
4055 At %cn i ||c0r$4,||c‘ frot mdeg,tl oS TeflgEVET UPEH &L
prx—drsc Baratom fie sofrut §l5e T OTe T%ile 0.8%
et I"gui ot cg' i aL f,ué OI ?Er O P, t !ISLI S r_’é%f’t Ujl tU1-1.°/°
:||:|ﬂ.§:: al D.@éo: \:.j‘:ﬂl \L.¢,r o-ouLl) rrrtlati N T,~ V _I.ll:b'lhlhcl I UV\EF.I?l%
1% 1 okt o R Otout b e o Loy OB bohtnd e | 09%

ent i bo |_uent wa

o 0o e Tl AR S % i i i
showediehamsti dxvelf obagoregatiqneasgompamd tooidymulationR laghing EPEA, beichaving an
acetaﬂaI tﬂrlffer :Hl léﬁdrurﬁ Bﬁoﬁdel éffe@EtbF&Be ﬁ'?(a%@é 'am?m ci %réo%regforrﬂlﬂ&tron

di sco related to the ant] X\
contai 2 MSTFpS BT (e Ab et fegiied gt b ssfagetion conpared to
formUiagiomakiahg BT A5 bebcohtpindigtas acdtete byffdrlasd seivomchloridal havi ng

the pink discoloration was digested with trypsin under
Fragmentation Analysis:

The antibody formulations prepared according to Table 19 were stored at a temperature of
25°C and 40°C. At weeks O (initial), 4, 8, 12, 18 and 36 weeks, each formulation was analyzed for
total hydrolytic impurities (i.e., fragmentation) using reduced SDS-PAGE (rSDS-PAGE). The
formulation vials were aseptically sampled at each time point and loaded onto NUPAGE 4-12% bis-
Tris gels with colloidal blue (Coomassie) stain. Gel reduction was achieved by use of the NUPAGE®
reducing agent. The percentage impurity (i.e., fragmentation) of each sample band in the reduced
gels was estimated by scanning on either a Molecular Dynamics Personal Densitometer PDQC-90 or
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standard conditions and anal yzed by reversed phase
hi gh performance |iquid chromat ography coupled wth
wore@s/os@ect ronetry (LC-MS). Separation was accpopUs®bhea7555

usi ng a G ace VWdac Protein C4 analytical colum wth

Bio- R@cli éé%%paglp%\ﬁa%qom%ﬁr F&g ga%lgrgﬁ\éqj @giap]\g cu c{eﬁea percentage of total

band ehlges(seel Tadgst 4¢3 andi24(BPOnm was noni tored, and the
correspondi ng peptides were identified on the basis of
their rml ecul ar wei gh [

Table 242):olF Fra talj § » K
am no acid sequence: GLEV\X/AVI W(DGSNK The peptl de

sequence 4 wEREAYT BWldekd\NK| WasveeReN| Aisareksd) 124videRs | 36 weeks
Nowi| tihitidisp- NegIcot eas@sunder spagdard cesrdi tijons2s°@nd |t he2s°C
500nm absorbanceg (UV-Vis) peak mpgrated allong with the

2003 pt.8%pr ot tA¥%e di g@$Pfed peplithe, MWhi tR%had| t hé5%mni 3.7%

3&ai H6¥eguehdi: ERMAVI Thérefpre, —wit hout -—

49 Nt BH%Wi ha_t-6%be | hodW by anQ/4%art cull4% t hleor§3%it |ig 3.2%

3hdl 1-6%ed t he¥_eilt h@b%nel or 18% 1 bf 1#4% twp t B3%t ophams:-1%

4bm Bﬁ%n d1-6%si due2.6fan r 11[445 ty ngﬂ-acé resi %(V\ 2.9%
42M t l—, ha‘l-%?égx_g_ag_é-s&{? ;a:f aJinébnf de1-2° %’\ ake 2.9%
434s58%1 b 1:6%c dor &%i dalion whith 8% halve 3174 S1%
AT dsL8%s! pr 7%y thg.% akldi 4% or b i 8A%0¢ t heSd i boay28%

11.2.1 forrmulation in this exanple. In partilcul ar
enBaids 2vgv)tbelowireparis tHediagmertdtionivata tedt isrgraphizally wesepted fin fgure 4.
the two tryptophan am no acid residues (W within the

Tabl %%)btégase di Eest ed . f

for the pink discol oratlon Although it is aI o)
pos$ible That aweBlanl sfs @ wédkst han 0%2 @aéksON By 2mavéeks
N&een dwitdadon(si bl golCor amy org®°@r nof e ofd0fde pafti clLA08C
discoloratijons (e.q.. pink and yellow) seen in|the

R&r i ous8%or|mul ab2¥ns eval usl-td herein. BRAMPLE| 8 A11.7%
89 udy We% clondubB¥d t olevalfife the ef f6R% of EDIA and
#rea dbant fi - CTBA% antli hod®8%1. 2 1 di &42% arat| on,  10.0%
AGgt egh®’% on| andS5€Pagment at | #8 SpecifiGai%y _three0.2%
1 qli o-8%r niul at Padks conpri B8 antibodb-54 2 11 wit H0-0%
%d wit$eutl EDTA3HNd DIPA \/\E}_é_p_r_ep.a.pecﬁ%h.e 9.7%

43 1 8% onls \Apﬁé%ht ored at Z09C aqd_aﬁf'j‘bgdj 11.0%
M stol %t | n, Aé?f&' pgnfi on Hau fra_g_mgn_t%%nn 9.5%

eval uati ons were conducted at 0, 2, 4, 6, 8 and 10
we gk san deddeeh Imi Tabex amp), e4(b)9arﬁi0:|g@ #rithesED TA-capraindrig formulations

showga]féédugﬁl'fé%gé 20‘?1 %Yloﬁ 5& 0?091 e %'folﬁﬁhlgl%ﬁtlé%‘(ﬁg ?Bﬁ'.& Hut ﬁlﬁlng an

acetgirpyfistindoaum shigede. Bflteé ﬁtgfaéﬂ ah?ﬁicéﬁ@ I%]f@d anong sever al

gl ass vials, as described in Exanple 3, and then
treated by additi on of EQXAMQLEDTPA The EDTA and DTPA

were added t for mul al s as .
o5 YRR R c Bt T e 1 ol g o1 on vty
of antHC3 bt @ntitodp m1.2. aggmegmnsoﬁltqnmweqta@mqna@ bufier-tiehglose formulation

were also tested, by replacing part of the trehalose with mannitol.

Specifically, the impact on antibody 11.2.1 stability was analyzed with regards to
discoloration, aggregation, fragmentation, and oxidation.

The formulations that were evaluated are listed in Table 25 below. The procedure used to
prepare the formulations is the same as the one described in Example 10.
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several other duplicate vials were al so stored upright

at 40aC for 2, 4, 6, 8 and 10 weeks. The treated and
wapdoseatded vial s were then sanpl ed asepti cal | yPEDUS2006/007555

neasure the [ evel of antibody 11.2.1 aggregati on and

fragnentation in the fornulations at the 2 6, 8
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using size exclusion ¢ ronatography
USGd'QﬁZ@WRQ:I 9'§$~°o\ha|%hrorrat ography was carried out using a

TSHegRls \@9&@%@W@ﬁﬁLFI@QlMoa@@ﬁbb&r@ basesdiled, #d stored

..sodi. um phos hat ff 7. £l o)
ool EABRE R ireL RO o O YA
cyclegmrsrdsedibed iy Exbmelefedll formiations basa i oifel gstanspieiTes-4 antibody
11.2, ﬂémgentra%gj’f Q@ﬁ{gm of anti-CTLA-4 antibody 11.2.1) .

vant

F CoHL et amP Y araest FE Ty P 1 G ebufen igoaton
fragmeuthiivnl aridevtidejanrnd geerdl nijet dvlicateadals werd elso stared upright at 25°C and

40°C fb'i”i TRs OgrATRGRKS. WPEachdmB pbRf, I Q&rb@ﬁal@'ﬂ& 16iRRAibA fAén each
he I nt ((er%r at ed areas

nd
B L
obserfalibedisc8lorafiaihewd3 Tables 2&i0t314gd Figyas b dn1G reporBDF fesgisd
DTPA Formul ation Treatnents: As can be seen in Table
7, both the EDTA and DTPA contai ning formul ati ons
Tabley Aalipopy frrmulations| lesled: aqgr egat i on conpared to the

formul ati on w t hout EDTA or DTPA. EXAMPLE 9 A study

e RaRGECT Bikiet Aiih 0t MahhtaC!t Tdnalddt | BAFA | Sodium
Noli 11T @‘ga?ﬁ@antlm I -4 mat dﬁ/m s%ﬂlltyme
—Specitically, e | npact of and ni rogen gas on| (mg/mi
263.:". : b%ﬁ) 11 2__3_. St bl IQ2 y Y al’ ) Z-ed—ﬂj_b_l C h eg@_i‘_db O 84
4odi .‘Ic?I_y_r atToM55a09 ey 5 0m oxi_gat m, Y, agnentation

25y Ju_l__nplt o ggf —Ccharggst SPECTES TN i sg4 dT E- o eTed -

2@ OTTIOr At ToNS ggnta i gz trepal ase and pgy ySof batgds580 -

47 - 20 0.2 - 84 0.01 —

48 - 20 0.2 84 0.05 -

37 - 20 0.2 — 84 0.1 ---

49 o 20 0.2 10 70 0.001 ==

50 - 20 0.4 10 70 - 0.01 -~
51 - 20 0.2 10 ‘ 70 0.1

52 - 20 0.2 20 50 0.001 -

53 - 20 0.2 20 50 0.01
. 54 - 20 0.2 20 50 0.1 -
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The formul ations that were evaluated are listed in
Tabl e 13 bel ow. The procedure used to prepare the
wo eord@bi ons i s the sane as the one descri bedPCHUS2006/607555
Exanpl e 10. The fornul ati ons were stored at 40sC and
stability eval uati ons were conducted at 0, 4, 8, 12
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0Xy@sn, WhiTle Vi al glead doforieds] i n tHhe headsplaarecdlaipes; t ed
about 19. 7%lt o 20%mopsti@tatesSever al| vi al lessthans3 particulates

i medi at el y [anal yzdearfavforlessvel s of| di scol gleai ¢ainiless,
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L e e e T e AT R S
formUlatapedoindltabier2s as actmtrpmrm}Efoé cencealratigh-at i on | acki ng

EDTA, but having an acetate buffer and sodi um '

chl oride, after storage at 25C and 400C. EXAMPLE 11 A
Amige Agid Qedation AMGSISI t o conpare the effect of varyin

ConpadHtibmlcivanst coftaifcMERionine sasitloes attayningf acihropitiaFI286 and 432 in

the %ﬁtctﬁg%aen%% c%f i f1%éiﬁ l-n?ééu?ébsoy DH\ERERAhAPHRG n{e@noa The vials

ose for ITU ation
contie i, OITETS BT FRBIEENOro PP FTRRATL Lo B and 24 week
tlmerﬁbihﬂ# etft@l' storage st 40P C afHeysamplee werepiget digested mith b busy! BEndopeptidase
(Lys-@ @@"}ﬁ I trvg%% f&%‘hen X g’l rtslibnﬁ bt BQaﬁH a?ﬁf%k&f HirbRhsed-

OXl1 t1on

phaselgh eriorreanse vt ChigEraoaARY.- uﬁﬂ@aaha? et pespimplisfe vy Grace
Vydgé'_’Pl*é%llrp@h andiBcd) EQGBEI IS0, U% T Atiow e e@r0e08E YT FA in Acetonitrile

ati LS. t s the one described in
gra(%{gﬁla{ T%Ql?ﬁér?p(gpw Ict)s‘zrj:s in Table 25 were prepared
by taking an 11.9 ng/m stock solution of antibody
11.2.1 in 20 nmM sodi um acetate buffer pH 5.5, 140 nmM
sodi um chloride and subjecting it to an
ultrafiltration/diafiltration (U-/DF) step in a
MIllipore Lab Scale TFF Systemwith a Pellicon XL
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PBTK 30K 50cn®2 nenbrane. Next, concentrated sol utions

of the antibody 11.2.1 Wre prepared in the 35 to 40
worggoaioogsange i n 20 mM sodi um acetate or 20 mM PCBHUSZ06I®7555

buffers. Concentrates of the tonicifying agent were

prepared in either the sodium acetate or histidine
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freeze/thaw cycl es, and storage at 250C and
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it to'af @M Fation/diafiltration (UF/DF) step in a Millipore Lab Scale TFF System with a Pellicon
XL PBTK 30K 50cm® membrane. Next, concentrated solutions of the antibody 11.2.1 were

prepared in the 35 to 40 mg/mi range in 20 mM sodium acetate or 20 mM histidine buffers.
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Concentrates of the tonicifying agent were prepared in either the sodium acetate or
histidine buffer at three times the target final concentrations. A concentrated solution of
polysorbate 80 was prepared at 20 mg/mi and Na;EDTA.2H,O at 10 mg/ml in each of the
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particul ate formati on as conpared to those

formul ati ons wi thout EDTA. Overall, fornulations
w@owbar@dng sodi um chl ori de had reduced freezePCTTES2006/007555

protection as evidenced by increased di scol oration,

turbidity, and particulate formation as conpared to

buffe{& fmldﬁél'f&%laha%é'v@ib@e EQJF dMuluﬁMgtﬂh@wncémdteu@bmmnerl de.

greg ation YSI'S

i bod l.ati
appropPitiphir Eep fa%&#t'enwgerﬁ n et Dip e b2 IS rpdaters an fled
into sE\ﬁ-:lm @Iﬁlﬁkalé Rialk{ AZHOOUMBAT 7MekEs Wakd inetakiSTyp® 1 (glans tialal ) ,
We-lj}se Vélai a\i\/ere C|88?CRNI%4DaI|%)ﬁ §772 5 %ugtgd gﬂbﬁ@é Q:Pu'nﬁ @éaled and

or a excl us

storeg hprightin @@b iHtyigham hqﬁ%athérqﬂndaﬂOr% nA'\Pi“!?F §et\ﬂév@s y@%ﬁ{bﬂeebtf’ o

freez§/ﬁﬁ'ﬂ|c9é1es9eis Ra&beb inr@(aﬁh@leﬁtd) Aﬂ’hﬁm&ia’cﬁ)ﬁs ham‘;ilal’dl si DFand an anti-
chr opat o s.carried out onthe sanples using a

CTLAMGRN tt%ﬁs %3%86%\7\\%% a@bﬁ&%\%@[ colum, nobile phase 0.2 M
so8évernl pible syeteditneneldiafelyeanalsizediel igvels, of gisqalQsgliop zAOgregRtion,

fragMgn(aﬂBm an@&?ddtk/n ged %Eﬂaﬂﬁheﬁﬁu@l&éﬁe s weadiS stGte@hprhioan25°C
percen

egat |
and 47 B Bt PGP HEEk A P IS PO P TP G o ot LG
weretréraoved fromleath comglitioTwireas@® (Hs)levehefwstitiode 1 b2 @egregaiien.of
fragn?%.g&m % ¥d disefved fcﬁ‘gﬁlﬁ&&@ﬁdn% WER B AB336 BPANSHIQUrSO 8t 1
ggregation |l evels were cal cul ated by
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Tebt 81Kl diblaffRL PEMLAT Wl ONY spec] s peaks as a
per area (see Tables 29(a) and
29(b)). Table 29(a): Percent Aggregation for
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concentratof—Hraghent-at t-on—Anat ysi-s—The anti body
formul ati ons prepared according to Table 25 were

stored at a tenperature of 25C and 40sC. At weeks, O
Formylatien appearance gnalysjs: 18 and 24, the 25C and 400C
f oreagh fdrh oA N WIS @isadligleyaiaded aster t)dritelly mpdhgdhe/foimguiation, 2) after 4

roe R ieRT 70, B e RGN A 0 S b HBANERE e ) and 3 after
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(Coomassi e) stain. Cel reduction was achi eved by use

of the NuPAGE(r) reducing agent. The percentage

impurity (i.e., fragnentation) of each
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sanpl e band in the reduced gels was estinmated by

scanni ng on either a Ml ecular Dynam cs. Personal
w®emsiooanet er PDQC- 90 or Bi o- Rad GS800 | nmagi ngPCT/US2006/007555

Densitoneter. Fragnentation |evel was calculated as a
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an oG A Lllc olorte

antl%dy 11 2.1 \/\Eg%a Izjz’ed by a LyS| H@ éﬁ{ﬂ?ﬁ&r ng

hao

fret-hogd—Theviats 1 1g—thefor IIUIaéd WHdorledsOmM
Tabll%ngS werle ase%ﬁ?fg% :Siisarrpl ed at thﬁoi&twrmé'z and

24— weektT e poi nt's arter storage at 400C The sanpl es
were then digested with a Lysyl Endopeptidase (Lys-C)
enzyne in tris buffer at pH 8.0 under standard

condi tions and anal yzed by reversedphase hi gh
performance |iquid chromatography. Separation was
acconpl i shed using a Grace Vydac Protein C4 anal ytica
colum with 0.1% TFA in water and 0.085% TFA in
Acetonitrile gradient elution. Table 3 1 reports.the
‘resul ts. Tabl e 31: Percent Oxidation of Methionine.
Amino Acids in Anti-CTLA-4 antibody 11.2.1 in
Formul ati ons from Tabl e 25: As can be seen in Table 3
1, the presence of EDTA in the antibody 11.2.1
formul ati on reduces the | evel of nethionine oxidation
that occurs over tinme. EXAMPLE 12 A study was
conducted to conpare the effect mannitol and sorbitol
on stability of anti- CTLA-4 antibody 11.2.1
formulations. In this Exanple, alternatives to a

hi sti di ne-trehal ose fornul ati on were tested, by

repl acing part of the trehal ose wth varying
concentrations of
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manni tol and/or sorbitol (Table 32). EDTA
concentrations (as Na2EDTA 2H20) were exam ned in the
w0 2g@9a@P1 0 to 0.1 ng/m . Specifically, the i nPEDUSING/007555

anti body 11.2.1 stability was anal yzed with regards to
di scol ocati on, fragrrent at | on,

Table@é] Nistialdmy QB : 32.altes Storage s
listed in Table 32 beI ow. The procedure used to

pr eppre the TorEul at | omdweékst he sanp as24 Weeksne

Néescl i beditiah Expnpl e 10.251®e for nmul pti on52@ Tabl p. 32
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28f ah¢lednomdloridsk, P. 1 i gleacoiesedi um pcet ate buffer| pH
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Ty B vial s s werne
DGI S &o-:p?r-}' lilal%? t-ot Cb\l ) buaileéu st Uppl:‘ﬁbg CT fa:(lg;

seal ed, and stored upright in stability chanmbers at
255C and 40sC. Another set of vials was subj ect to 4x
freeze/thaw cycles as described in Exanple 10. Al
formul ations had a pH of 5.5 and an anti- CTLA-4

anti body 11.2.1 concentration of 20 ng/m . Severa
vials were imedi ately anal yzed for |evels of

di scol orati on, aggregation, fragnentation, and

oxi dation and several other duplicate vials were also
stored upright at 250C and 400C for 4, 8, 13, 18 and
24 weeks. At each time point, two stored vials per
formul ati on were renoved from each condition to
measure the level of antibody 11.2.1 aggregation,
fragnmentati on, and observed for discoloration as well.
Tables 33 to 37 and Figures 10 to 11 report the
results. Table 32: Antibody Fornul ati ons Test ed:

For mul ati on. appearance anal ysis: Each fornul ati on was
visually evaluated after 1) initially m xing the
formul ation, 2) after 4 freeze/thaw cycles (-700C to
5C along with water-filled vials in box from Exanpl e
4) and 3) after
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storage at 25C and 400C for 8, 13, and 24 weeks. The
formul ati ons were evaluated for particulate formation,
weeloendahanges and turbidity changes and reporP@dUSI006/007555

Tabl es 33 to 35.Visua Evaluations of Formula ions from

Table 32 afte T hawin : Table 34: Visual Eval uations of
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of 250C and 409C. At weeks, O (initial), 4, 8, 13, 18
and 24, the 25C and 400C fornul ati ons were anal yzed
wo evostoed4al hydrol ytic inmpurities (i.e., fragnePCHUSZNNG/007555
usi ng reduced SDS-PAGE (r SDSPAGE). The fornul ation
vials were aseptl cally san‘pl ed at each tinme p0| nt and
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FrogigPlation Anglaits | P15 ot ol e 1O

The antibody formulations prepared according to Table 32 were stored at a temperature
of 25°C and 40°C. At weeks, 0 (initial), 4, 8, 13, 18 and 24, the 25°C and 40°C formulations were
analyzed for total hydrolytic impurities (i.e., fragmentation) using reduced ‘SDS-PAGE (rSDS-
PAGE). The formulation vials were aseptically sampled at-each time point and loaded onto

NUPAGE 4-12% bis-Tris gels with colloidal blue {Coomassie) stain. Gel reduction was achieved
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cal el 3t @fhe Q\ILH;PoﬂEJSQII%%gégE?{aW | @hd 88 IDY=b

R&aily

arge

10. concentratl on of 20 ng/nL {range 18- 22 rrg/ m.) .

phar maceuti cal

?re@gﬂ&qn Figure

The

conpositions is then filtered through

Tabig 3960 Pargent Fibdm el @o‘??gf%' il %Etﬂ% kb Lﬁe‘?%t&ré)ﬁg%t X(?:él s
milliliter Type 1 glassvials. The vials were cl osed
Wit Bai Ky U7 (bdiel T 1 SRS ([T )13Weske | SHBWeeKks PNZh weeks
No. TAnfi@R| eT40°the pl as®cvi a‘l S weie steridoceed ps Wik
the |20 nm Dai kyo 7[7/7-1 serum stopperg. Each sihgle
va2eal| URi | cont-ai ns| ab6at% 400 nid.3e4 anti-EAPA-4[ 10.1%
asd i[body {i cilleksrunpb, 28%. 4 ng &7 - hilst i dine
nehdhydr o¢hl dide hondB%drate, 4832 6 g of - Hi 5tidin
25m_of- dil so@id¥m et hyLEWedi Ani AJF/N raacetic acld 23%.
dsthydrat e 1680 nyl of 34%a-tkeh i hydiate |l and=2
N8P of pol ysorbate 80 SE¥AMPLE PA%Thi 4 exadple
160 ustrates. t h'e_p_r__)s_p%vsaq Ve pr'fs;a%*wi ghr—ef—a——e d“"
pblr rerzuti c & Bonrpoes ;sl,/o“ CoRt 3:/;:: et —CFEAA——

:-! Oa;l t: C=2I j:ull lu, B:goqunll S i dlgl fllUlﬁUhyd]::Ubili I | dé::
nj 1o yf..":" ate; C.A?\.al g gT aoudl m— 2
et hyI enedi am netetraacetic acid, a a-trehalo

di Wysigaatbe seemid Tpl@jpsy%?é@)b%ﬁ(@ and | Figure 10, the EDTA-

contalnlng formulations

showed reduced levels of fragmentation as compared to a formulation lacking EDTA, but having
an acetate buffer and sodium chloride (i.e., chloride ions), after storage at 25°C and 40°C.
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A liquid pharmaceutical conposition of the present

i nvention may be formed by obtaining the foll ow ng
wa@eospomant s: anti - CTLA-4 anti body ticilinmmab PCT/US2006/007555

(avail able from hybridoma cell line 11.2.1.4 deposited

under ATCC Accession No. PTA-5169 according to Exanple

1 or reconbinantly prepared froma mammalian cell 1ine

accordi ng to Exanpl e 2)EXAMBAELS| di ne nonohydrochl ori de

nnﬁ%@kgxgﬁﬁ Qb tha @ucflér%ﬂa/hjqwﬂ pR@inaceulied] edngusitidiG)gntaining
I N

O
et T A ST CRT PV AR E o i Belt b
ethylenagiarh h&birahcéﬁmdcjillgfdmteﬁ\bcabftr&t\hlos@lhydmmlan quy@orbaéﬁ 80.

a-trehal ose di hydrate (avail abl e as Product Nunber
T-104-1- MC, from Ferro Pfansti ehl

poh jasiiskRateacsaicaLaPRIPPSION ! the Prsspit "HF"‘L?" M@g ?‘1’ T%‘h%‘@bg%%"g
the foll6\ing chdoherl‘rWahtl BALA-4 aifiibvedy iicijkriuchap (eveitehiedtoni yhlidoma cell line

11.2. ‘E? ggqgsggdll o Bed Rcc@%?&%ﬁxpﬁﬁé dce rdﬂb ?@Bfa'rd’ﬂ)% 1S@rver al

ions of od tICI

reconhbirfginty prapaﬁed s & Inpamesiian el "a%a%fﬁwﬁwﬁw e Qi %@%f%
moncﬁw}b!ém‘c{ﬂleg mAbHYElaes (aRAsRE frém Agndihdd, Rydight NC), Erhistidine (available

i
from mlrpmom hg%%n,ﬂv@ygrcﬁ Lgl’.ﬂ gﬁ\h%ee%}n}ﬁ%frggg%ﬁag d&%ﬂ d“@’dss o{é%llable as
Titrip@x AramgMerick K&, @anmtauwmam rPeo: Henalq% M aﬁeé@‘@"%‘ﬂﬁs
Prodt)?% Rim Pg/'lmrm(ﬁMé 1O Férd Bratdiigh rWaul@gdbﬁL)e Bnd golybdrbate 80

tion fer ma by di I 3. 27
(ava'%lPﬁC('ﬁ%4@Pan Creqadis: S‘f ng f%? rmno%ydlr at g \alu:nggo 68
My kelliolidl. pharidceticilicempatitioa wa8 drepgyédrby {irstarenaipg geveral stock
so|ut% %éf%gﬁ‘ ICQ’}S.E 49 EB/ %g g&lﬁ‘n npasz RRidite RSHoMyREdnRtiGe BBnchYEtate,

cal ci um di sodi um 0.
disodigni 9m3éﬁ@§|iaamqtﬁéltaé@9rt'aa@éf"hld'§€ igofrahajgse gihydratesspd polysorbate 8

20 NI AticiHel taRertBH 4.81s pldpardamy pilsefanesl2Dng LS BB wiM) ¢ -F3stiine HCI

| monﬁ%p{& a&%ﬁ mypntlt{?l mN)g rf‘s%d?ﬁ% Omﬁ%%ﬁulérbﬂ oGS

preptree hpbissndvingi harangind, (166 m%ﬁmdlp@nﬁk}yampgwat%%@ mg/mL (4.4
mM)q_ I%Q(Piﬁmer@{ rﬂbv’ G_QZMMM tr‘éﬁélgdelﬂﬁydﬂaﬁaod P Wig/mL Polysorbate 80 and

nedi am net etraacet] c

01 L4499 T PRSP LRPoR] S TR RGP 2
FornUlipRbeitr B@peapackidiny dissoixgip! mg/MLihei6 obi ¢dtistidine & fngnohydrate

énd Bn%é % d’nr‘_ é%brglp?L ﬁ%’u&bé;/@g m@fn‘ﬁ_r(g&f mﬁl?oc ch{e%i))sé Jh)fdl:h?e 0.4 mg/mL

trafi ration %QOCGS

Polysarbate 8012w 2.2 mgtrhL Y 536 mM)aiﬁed'w shvsesdsmingteiipgcetiopds dinydate
in thEte m@e!t&:ktsblaum ARCEILA-4 Gﬁtlbodpﬂﬁllﬁﬁlh‘hb Grepacisccardhgrtpgxample

0 nt r at ;
2 and pReBEERod P PINERR TR PR st RS i e “f*‘ﬁ?”“ﬁg‘;smg
an Lhmfuaeltd:e@rctcessapacrmdtoat withya meinlerans BYpe PKD (RiamaxFESD xi ng
Of Fo (FHelafb (RO PRAMLELUAES cormidkien, Bludl Rdumes ¢ Il donasatrateestock

th lu
Y it e
contapecduitatrietor intirafe-miing of nmmwn nesitieng. Afierawixing, @t%ﬂ volume of the
soluﬁ&flg fréé'@dvgg Encféntlgxod%l%oﬁém{rmeh detbrififddloy( fadvRAc-¥Riblepg@rotetry

(VAT AE R g Y Einetndosieh e Gy BB e fignee 21 o
27. épmﬁlfrﬂ;r targRy2hemattde.dFiaalg, an appcbptielp caleudptedwlume of msgyrm%auon |
burtel 1€ al R RE MBS NG e Poddy to the target concentration of 20 mg/mL (range
18 — 22 mg/mL).

The pharmaceutical compositions is then filtered through 0.2 y, sterilizing grade filters
and filled into vials. A nominal fill-volume of 20 miliiliter was used in 20 miliiliter Type 1 glass
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20 ng/nL (range 18 - 22 ng/nL). The pharnmaceuti cal
conposi tions may then be filtered through 0.2 m
wae@eiodd42i ng grade filters and filled into viaPGT/U$2006/007555
nom nal fill-volume of 20 milliliter may be used in 20
rr: [ Idi terhT%gekl gl ass vi als. The vials may then be
cl osed wt | 777-1 Fl urotec coat ed
e, Shelvih s asa Wil Dy 7 A TRSD ok FeRRo 8 oaf PIRD 87 s
The glé8d \ha@ﬁekféfén%d EB W they 20 M Dalkys T ihsesrumsippers. Each

S :#?n ﬂ’ﬁ_ vnzl i tcérgéﬁ@dsuéb%u%%f%& a@tp@?'LA ﬁ'QerleBy limumab, 65.4 |

mg of L-Higtiginé mpn@ywmd@rgﬂemwﬁmwf% ds3 mwa@%«e 2739 8f JiRpdlyn
ethylehed'ﬂlﬁhét%el’é@et|c?acfaQﬁ1yHBte0ﬁ689&:593&% -Géi208é YiRtydrate, and 4 mg of
hyl enedi am netetraacetic acid, 1680 ng of a
P°'ys%{bﬁ‘t?§91al ose di hydrate, and 4 ng of pol ysorbate 80.
EXAMPLE 15 This exanple illustrates the prospective
product| on of a |iquidBExAmPhBEdéuti cal conposition

Esaﬁlxgéplg iRQkdis q[é‘@' [?]eﬁme' pp&‘a&loh'o?é |ldmrﬁhnaceutlcal

ne m_)no de nono rate, trlSﬁ (}J
compeQIWIceﬁé@inaﬁﬂth@T -# aatiaty foiligumgo. Lah%{'dt“Pé‘}?&PW%’C loride

monoﬂ&d?%g r @lcfim ASYdiuRPtyiseliah ReBfaacktid dcith b d-trEhalosmadieyitate; ahd
| np03|t| on of the present invention was formed by
PWSB"B?tﬁl Ring the fol |l owi ng conponents: anti- CTLA- 4

anti body ticilimmb (avail abl e from hybridonma cel.l
| i A equidiphariacedticdiqpotpbsit ofithe @resaM@Remivo erayibgiorned by obtaining

the foIIT\ﬁ‘ningrg: ?grﬁg ii-B9LAL aﬁﬂ%ﬂpilcﬁuﬂmﬁb (AVRDEJAdRbiYoma cell line

14.2. b AepTELANCT AT AIRFIRS Ry AP HRIRP O QR CHBIR, or at o
recorhiGYamtlY F’J\’@baﬁecﬁ fr@rfnaAjdninoaiion csll liRababging tNEjample 2)i Ishisitinge

mono&w%al rllc?} ﬁné)trh I'?Ya'{ 4a0£|g95 fom Rﬁ*cﬁﬁcﬂ@ﬂa@@ N(f))r L%%ﬂdlh’é"@avallable

ene

aacetic acid (avail
from Alumrno@qq Ralgigh, rg@u;:%cnurwgfodugn gthylgr@qm@t@gwa P%l%valgga from
Sig m%@\Ycﬁi'ch afp! L%ui@a\lla@;@c@ﬁéhamml?fdréfe (ditable ME PréduciNufidrer ©-104-1-

. s e WA, o R B RA Boe oro

CrodBAac), Mill Hall PRhe | i qui d phar naceuti cal conposition was

o pr ?R@@% )&}Mrrrf dcéﬁtfcal%ﬁl?@sﬁtloﬁ Gha§ BY Brephred bp Akt ropaihg Ssverabstock
anti - CILA-4 anti I CI paa c?é?'o!}ee

sl R BIAFCALATIGPIREY AU L T g o monanyarte

diso@iirh ¥ihgieesdisannaiaiaatatia acié tihgdratej ao-trahaiose rddriyérla@s@d polysorbate 80.

A 20&%}\?%% eﬁ?uggngpq-! 58 %2 8E P%ggre§ Qy dl@é%g@é?‘%&%\_% Eﬂ?m M) L-

dl ssol vin

HistifinGHE! rnw;ohzdrﬂpgw b ol (4r4ﬂ?MHyH\SHi"ée gﬂ’ateb B ﬁﬁ“ﬂ'r‘ffm“
buffdrfhag bEMephrebib tissbivie 3.2v mg{tmar(w @mIXLiFstiding BCI mendbydriterand

0. Gall“gqﬁkffadmﬁ'g"%t'g' %g} v ng {% an r%& %"a(ojs?n{y?% 0-2mg/ml
Polysorbate 80 and 0.1003 mg/mL (0.268 mM) calcium disodium ethylenedlammetetraacetic acid
in water. A 2X Formulation buffer may be prepared by dissolving 3.27 mg/mL (15.6 mM) L-
Histidine HCI monohydrate and 0.68 mg/mL (4.4 mM) L-Histidine, 168 mg/mL (444 mM) o o-
trehalose dihydrate, 0.4 mg/mL Polysorbate 80 and 0.2006 mg/mL (0.536 mM) calcium disodium
ethylenediaminetetraacetic acid in water. A stock solution of anti-CTLA-4 antibody ticilimumab
may be prepared according to Example 2 and concentrated to between 42 and 55 mg/m! (target
45 mg/mL) in the Histidine buffer using an ultrafiltration process carried out with a membrane
Type 50kD (Biomax PES).

To prepare the pharmaceutical com position, equal volumes of the concentrated stock
solution of anti-CTLA-4 antibody ticilimumab and the 2X Formulation buffer may be addedtoa
container suitable for intimate mixing of liquid compositions. After mixing, a small volume of the
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mV) L-H stidine, 84 ng/nL (222 mV) a a-trehal ose
di hydrate, 0.2 ng/nL Pol ysorbate 80 and 0.096 ny/nL

W@ 20080%401\) tri sodi um et hyl enedi ani net et r aacet PCT/a820d6/007555
in water. A 2X Fornul ation buffer is prepared by

di ssolving 3.27 ng/nL {15.6 mV) L-Hi stidine HC
solutlémﬂméﬁb\ﬁadéﬁﬁd aQt:tﬁSy canceritratich detemivined. by-Um’aVIdem$lbIQ68
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FormSktidh lﬁuﬁé?'MHy'b@ Rd@d M ixedtd-Bring teedritibeuy o thie tarbét mommbtration of
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20 mi{f \j@ege 157

ng/m (target 45 ng/nL) in the
Hi Eriei pdamfacambmeommutmgs may then be tiferddttrqudhdh? p sisdlizing grade

flltersca% Fll'le%%t{? ﬁgls V\"ﬁ%gmﬁaﬁm BLABS Jo/RRiie R ﬁ&s@mﬁﬁmter 'ﬁi@e 1
armaceuti cal conposi ti:wn %u%ﬁ;I %o unes,

glaSScha|St Hee &'éﬁ@wtthe&tb@&'%?%@ RapVRY b FIFOteaR soaE SieP
crimpARbie®0The dldse ivialsmtyede stemitizetilae w2lKadibe 20 nat Dakyoiiv fleseruar e

‘ added to a container suitable for intimte . m xing of
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concentration of 20
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polyseriiake 80ai kyo 777-1 Fl urot ec(r) coat ed stoppers and
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18 a0 BRARREYE édnf| po&tu&?ﬁflﬂﬁ@ &E%ﬂﬁﬁ&twrﬁﬁé‘é’fcﬁﬁdﬂ@y@btammg
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solutions of anti-CTLA-4 antibody ticilimumab, L-histidine monohydrochloride monchydrate,
trisodium ethylenediaminetetraacetic acid, o a-trehalose dihydrate, and polysorbate 80. A 20
mM histidine buffer pH 5.5 is prepared by dissolving 3.27 mg/mL (15.6 mM) L-Histidine HCI
monohydrate and 0.68 mg/mL (4.4 mM) L-Histidine in water. A 1X Formulation buffer is
prepared by dissolving 3.27 mg/mL (15.6 mM) L-Histidine HCI monohydrate and 0.68 mg/mL (4.4
mM) L-Histidine, 84 mg/mL (222 mM) o o-trehalose dihydrate, 0.2 mg/mL Polysorbate 80 and
0.096 mg/mL (0.268 mM) trisodium ethylenediaminetetraacetic acid in water. A 2X Formulation
buffer is pfepared by dissolving 3.27 mg/mL (15.6 mM) L-Histidine HCl monohydrate and 0.68
mg/mL (4.4 mM) L-Histidine, 168 mg/mL (444 mM) o e-trehalose dihydrate, 0.4 mg/mL
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wherein the anti body binds to human CTLA-4. 2. The
conposition according to claiml1, wherein the

W@ vpo%i4bi on is a |iquid conposition and the aPCT/b8Y6/007555
is a human | g& antibody. 3. The conposition according

to claiml, wherein the an rise
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conmposi tion accordlng to claim1l1, wherein the

80. composition conprises: EDTA, histidine, a surfactant,
and a tonicity agent. 13. The conposition according to
claim1l, wherein the conposition conprises: EDTA,
hi sti di ne, polysorbate 80, and a tonicity agent. 14.
The conposition according to claim1, wherein t he
conposition conprises: EDTA, histidine, polysorbate
80, and trehal ose. 15. The conposition according to
claim1, wherein the conposition conprises:
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fromabout 1 ng/m to about 200 ng/m of anti body;
fromabout 0.01 mllinmolar to about 5.0 mllinol ar of

wa@aed@bi ng agent; and from about 1 nmMto aboR€T/L8MO6rM755S

of histidine. 16. The conposition according to claim

1, wherein the conposition conprises: fromabout 1

my/ ml to about 200 mg/m of antibody; from about 0.01
mllinolar to about 5.0 mllinolar of EDTA; and from

WHAﬁ@%{tAIEEEBTM:tO about 100 nmM of histidine. 17. The
srtiron according to claim1, wherein the
co 03|tlon conprises: fromabout 1 ng/m to about 100

T nff ATRSPNYHMREIVS from about 0.01 millinolar to about
at onelchBlatiid dgentoérar  of EDTA; from about 1 nMto about 100

a“eam%ntﬁg? doq; ASna: from about 0.01 ng/m to about 10
e g
showC@I§EQSIDIN@I2, @ or d| ng to claiml1, wherein the

ana fideablidhle HE 5{ 1858 50% [RARANE léthgiQ chailgmib atia seduette
) "ﬁrg{)g% Iﬁﬁ%‘o ? anti body; from about 0.001 ng/m to about
s OWq'n(*ﬁEI%PrH' ‘4% EDTA; fromabout 1 mMto about 50 mM of
wherdhi Gt btibaey bifidstohabauCTIA-91 mg/ ml to about 5 ng/m of

pol ysorbate 80; and from about 10 ng/m to about 200
mg/ M of trehal ose. 19. The co 03|t|o acco
2. ¢l Biewomposiinarasriding & dagRHoMIrTY eewﬁ?ﬁs @Bésa 'd C?mé?%'t"’”
and thdibod¥fis @Rih&A0gE2 adtibotit 0. 27 nM of EDTA 119about 20

nmM hi sti di ne; about 0.2 ng/m of pol sorbate 80 and
about 222 nmM of trehal ose. 20. The cg 0Sit]

3. acCo qum'pgsmqm askAting P, claijRd r wigkein the ae%thnﬂ g?rfu?rgﬁs a heavy chain
amin& Qcﬂ@ééqﬁs&e vith Qtibas? QoL dienad iderityi th SHQ; ID Alfo dtanda lghrhrgiﬁam
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4, The composition according to claim 1, wherein the antibody comprises a heavy chain
amino acid sequence that comprises the variable region of SEQ ID NO: 2 and a light chain amino

acid sequence that comprises the variable region SEQ ID NO: 4.

5. The composition according to claim 1, wherein the antibody comprises a monoclonal

|gG2 anti-CTLA-4 antibody having the heavy and light chain amino acid sequences of

ticilimumab.
6. The composition according to claim 1, wherein the composition comprises EDTA.
7. The composition according to claim 1, wherein the composition comprises:

a chelating agent and a buffer.

8. The composition according to claim 1, wherein the composition comprises:
EDTA and histidine.

9. The composition according to claim 1, wherein the composition comprises:

a chelating agent, a buffer, and a surfactant.

10. The composition according to claim 1, wherein the composition comprises:
a chelating agent, a buffer, a surfactant, and a tonicity agent.
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about 84 ng/m of trehalose. 2 1. A stable conposition
conprising at |east one nonoclonal anti-CTLA-4
wa@niosloodyl and a chel ati ng agent, wherein aft erP€mes2006/007555
conposition is stored for a period of about 24 weeks
at a tenperature of about 40C, the decrease between an
aggregat e chromat ogram peak area for the stable liquid
phar maceut i cal corrp05|t| on conl'ﬁ)r si ng nonocl onal
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EDTARMREGASS afsQifadiingRAd b fdhicy ddgetsi d phar maceut i cal
conposition conprising mxing at | east one anti-CTLA-4
anti body having the heavy and Ilght chain am no acid
13. sedbermmesiaon adceiding fusien T whefein el mPosHioNFoRP9e&ast
EDTRW]%tl&H@'p@IS/édF&at@Q?%Ed a Bhicityagedt hod for the treatment of
a neopl asia condition in a subject, conprising
adm nistering to the subject a |iquid pharmaceuti cal
14. coifpesinpositiorcanspiding ithgjaimal) whereih dregeanesiios| cPyPEffect i ve
EDTQrﬂ?éﬁ@lhe Pbly8drbdt€86 tan@Bena3kl - CTLA-4 anti body having the
eavy and [ight chain am no acid sequences of
ticilimumab; and b) a pharnmaceutically acceptabl e
15. chahatomgpstigeadcordd.to dlaimi g wh@reprﬂmqmtpgﬁitiqn@@mprises:
from%gg]? Q‘T‘ﬁoq%lqgaﬁ:ogjmd RyAPorRRRel.onal anti-CTLA-4

A A R e

fromaBbit h ekt esabbatnge nfm ofhistibioeit 0. 0006 mi | | i nol ar to about
1.35 mllinmolar and the nolar concentration of the
chel ati ng agent rangtes fromabout 0.003 millinolar to

16. abdiie caOPaston perSTdIC, o dlakn WHEPTEINING FRIPREIY COMBRITS™ of

fromaéBButbQﬁ’g/rﬂﬁtotaBOLﬁhﬁi A ef smgesay; ranges from about
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Sit | east one anti body
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identical to a heavy chain amino acid sequence shown
in _SEQ I D NO

ety q
17, sequeneErhan rerd el " GbsEIRs phe G At Rg, B
fromcdbaitri ragfinhto abaiitd0& emglre ntantieddyinn i n SEQ | D NO 4,

from 8. A rﬁhﬁlo%ﬂ%'a@&m‘l hineelatk & Boman CTLA-4; 120and a
armaceut i cal ?@6 accagt @bl e excipient, wherein the
”b‘%?ﬁﬁtdsm%t%?Poé'b EARES Bficentration of antibody t hat

fromi &boatt0.01eaginl @kbout 10 hgil/ofrpalysddate 80; and
from about 100 millimolar to about 300 millimolar of a tonicity agent.

18. The composition according to claim 1, wherein the composition comprises:
from about 0.1 mg/ml to about 100 mg/ml of antibody;

from about 0.001 mg/ml to about 1.0 mg/mi of EDTA;

from about 1 mM to about 50 mM of histidine;

from about 0.01 mg/ml to about 5 mg/ml of polysorbate 80; and

from about 10 mg/ml to about 200 mg/m! of trehalose.

19. The composition according to claim 1, wherein the composition comprises:
about 20 mg/ml of antibody;
about 0.27 mM of EDTA;
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about 20 mM histidine;
about 0.2 mg/ml of polysorbate 80; and
about 222 mM of trehalose.

20. The composition according to claim 1, wherein the composition comprises:
about 20 mg/ml of antibody;

about 0.1 mg/ml of mg/ml of EDTA,

about 20 mM histidine;

about 0.2 mg/ml of polysorbate 80; and

about 84 mg/ml of frehalose.

21. A stable composition comprising at least one monoclonal anti-CTLA-4 antibody and a
chelating agent, wherein after the composition is stored for a period of about 24 weeks at a
temperature of about 40°C, the decrease between an aggregate chromatogram peak area for the
stable liquid pharmaceutical composition comprising monoclonal anti-CTLA-4 antibodies and the
chelating agent; and an aggregate chromatogram peak area for an otherwise identical
composition lacking the chelating agent that is stored for a period of about 24 weeks at a

temperature of about 40°C, is at least about 2%.

22. A process for preparing a liquid pharmaceutical composition comprising mixing
at least one anti-CTLA-4 antibody having the heavy and light chain amino acid sequences of
ticilimumab in solution, with at least one chelating agent.

23. A method for the treatment of a neoplasia condition in a subject, comprising
administering to the subject a liquid pharmaceutical composition comprising:

a) a therapeutically effective amount of at least one anti-CTLA-4
antibody having the heavy and light chain amino acid sequences of ticilimumab; and

b) a pharmaceutically acceptable chelating agent.

24, A liquid pharmaceutical composition comprising monoclonal anti-CTLA-4 antibodies and
a pharmaceutically acceptable chelating agent, wherein the molar concentration of the antibodies
rangé from about 0.0006 millimolar to about 1.35 millimolar and the molar concentration of the

chelating agent ranges from about 0.003 millimolar to about 50 millimolar, and wherein the molar

ratio of antibodies to chelating agent ranges from about 0.00001 to about 450.

25, A liquid pharmaceutical composition comprising:
at least one antibody comprising an amino acid sequence that is at least 95% identical to a
heavy chain amino acid sequence shown in SEQ ID NO: 2, and further comprising an amino acid
sequence that is at least 95% identical to a light chain amino acid sequence shown in SEQ ID
NO: 4, wherein the antibody binds to human CTLA-4;
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and a pharmaceutically acceptable excipient, wherein the composition contains a concentration

of antibody that is at least about 10 mg/ml.
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