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FI ELD OF THE | NVENTI ON [ 00031 The present invention relates to the use of
sol ubl e CTLA4 nutant nolecules, with increased binding avidity to CD80

(B7-1) and CD86 (B7-2) conpa i 1 LA4, in the treatnent of
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T-cel |l cost iyl at .act]vati athways in 25 transplant rejection. N Engl
J Med 1998w?§n3§](%é§&%g111§8 E?{ake%%égrlefcgcr}%qm re both an antigen-specific

(Signal 1) and co-stinmulatory signal (Signal 2) for full activation

(Lenschow DJ, Walunas TL, Bluestone JA. CD28/B7 systemof T cell
costi mf at i¥H2] Anhlromrghout hishumbicati®orions 28BliGEYns Waecfofenedde The

best - char agt eri zed -stimyl at ory ..pat hways i nvol ves the - CD80/ 86

(57 1/ 2y 1 ALEIREEr of Bel miyef Bt BT clRlR: 335t oneotPoreidy the cooe
recept or dusfeR@celin€ethis e[}g@ﬁ@cﬁﬂﬁﬂﬁ ob@er 3kl B M1 yARL A} HRENe sthi ROl £993;
11:191-212). Cytotoxic T-lynphocyte antigen X (CTLA4) binds to CD8O/86

wi t h hi gheiwhagh @istipvantian pob®@8s. and is transiently expressed on T-cells -1
WO 2006/ 108035 PCT/ US2006/ 012648 following their activation, where it
interrupts the interaction between CD28 and

15 FIELD OF THE INVENTION
[0003] The present invention relates to the use of soluble CTLA4 mutant
molecules, with increased binding avidity to CD80 (B7-1) and CD86 (B7-2)
compared with wild type CTLA4, in the treatment of immune disorders associated
with graft transplantation.

20

BACKGROUND OF THE INVENTION

[0004] Given the central role of T-cells in transplant rejection, a common goal
among current immunosuppressive therapies is to block T-cell activation and function
( Sayegh MH, Turka LA. The role of T-cell costimulatory activation pathways in

25  transplant rejection. N Engl J Med 1998;338(25):1813-21). T-cells require both an
antigen-specific (Signal 1) and co-stimulatory signal (Signal 2) for full activation
(Lenschow DJ, Walunas TL, Bluestone JA. CD28/B7 system of T cell costimulation.
Annu Rev Immunol 1996;14:233-58). One of the best-characterized co-stimulatory
pathways involves the CID28-CD80/86 (B7-1/2) interaction ( Linsley PS, Ledbetter

30 JA. The role of the CD28 receptor during T cell responses to antigen. Annu Rev
Immmunol 1993;11:191-212). Cytotoxic T-lymphocyte antigen 4 (CTLA4) binds to
CD80/86 with higher avidity than CD28, and is transiently expressed on T-cells
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CD80/ 86 ( Oosterwegel MA, Greenwald RJ, Mandel brot DA, Lorsbach RB, Sharpe
All. CTLA-4 and T cell activation. Curr Opin | munol 1999; 11(3):294-300.).
This craapesicaoswegati ve feedback signal for T-cell actpysikansoRe{s00051
Intervention in this pathway has been previously pursued with CTLA4Ig.
CTLA4l g has been successfully used as a strategy to treat T-cell-nediated
aut oi munefolipwanedbeis aglinghionsvhdie tmlietritpts dret interaation petreemBD2$MndWest hovens
R, Leon
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psori asi s wedtgar hegatige Gledbacksiget f01§9@3,1112&8(/&)0n1243 52) [ 0006] LEA29Y has
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enhanced i nmunosuppressive activity of when corrpared to 20 CTLA4-1g
in a ndn- h(uMHmnpﬁRnTaELtevoiﬂ)ﬁﬁB (iim?dol%dzmb (ﬁﬂu’dﬁﬂgmeaﬂiadtechiblbd@ldabf Treellect i on.

4 (15 oGO P ek brve syt isd Cunigg: (BRI RIEIIENEY. nol kg
| ntravenougoyg} W&ghésj’&gﬂlséﬁﬁ?cdgﬁﬁ%ﬁﬂﬂﬁ% ?hﬁfa@@trdn@ﬁl%ﬁt 199@&@&1[31‘{@' y and
ays 4

on post - oper atl ve reat ment regi nen al so
incl uded My ipkombylaign Iwith Sh@ imanudaypr@sivo-agdyts. qﬂhmiada,)meﬂ& 480) ,

met hyl pr ed |soI (subcu eouelne jon accordj t he foll ow ng
schedul e, Q%f;“/elb BT 4 aps, § k %ng 5 g&j ﬂﬂg nda’ﬁ@n ay 5- 14:
3mg, day 16580« Wyl ARdhasd 'J'Efn%ﬁexig’ oG KOA I ok, RBaftnOpANd 4)

Sur vi val o? renal” allograft reciprents treaté was clearly

superi or tﬁothndeD HagcgiryonLmsleﬁaﬂﬂRV\PMahmMMm] Ige'déqpndrm oﬁbﬁﬁaﬁ‘afbl e serum
concentr at ated with album n showed a siml ar

medi an sur{ho jcop ’nae % }&%%&ériﬁ gﬁ g RSP PYNORBRESENS  despit e
ongoi ng trgg S&(}@ﬁf@g Mn%ﬂczln%%% Iilcgiak‘ Jansp‘l% 2 QR%/ 5“?%9@5 ﬁ%%g9qﬁ4%2648

reci pl ents e perlenced a S|gn I cant ine in’renal’ function e 1n
serum have shown the enhanced immunosuppressive activity of LEA29Y when compared to

20 CTLAA4-1g in a non-human primate model utilized to study renal allograft rejection.
LEA29Y was administered intra-operatively (10 mg/kg intravenously), on day 4 (15
mg/kg) and on post-operative days 14, 28, 42, 56 and 70 (20 mg/kg intravenously).
CTLAAYg (16mg/kg) was administered intra-operatively and on post-operative days 4,
8,11 and 16. The treatment regimen also included MMF (15 mg/kg bid s.c. on days

25 0-14, gd on days 15-180), methylprednisolone (subcutaneouse injection according to
the following schedule, day (: 20 mg, day 1: 16 mg, day 3: 8 mg, day 4 :4mg, day 5-
14: 3mg, day 15-180: 1mg) and basiliximab (0.3 gm/kg i.v. on day 0 and 4). Survival
of renal allograft recipients treated with LEA29Y was clearly superior to that of a
group treated with CTLA4-Ig despite comparable serum concentratio.ns. Control

30 recipients treated with albumin showed a similar median survival time to the group

treated with CTLA4-Ig. However, despite ongoing treatment with LEA29Y, all



creatinine). [0007] Andrew Adans et al (A Adans, N Shirasugi, T. Jones,
M Durham E. Strobert, S. Cowan, P. Rees, R Hendrix, K Price, N
Kenyon, DyoHageiogyss R 5 Townsend, D. Hol | enbaugh, T. Pearasacteanted
Larsen; Devel opnment of a Chineric Anti-CD40 Monocl onal Anti body That
Synergi zes with LEA29Y to Prolong Islet Allograft Survival; The Journal of
| mrunol ogy;redpxni2@dssrienyert a pignigic2)t deakine inheneh TunchaR (M8 6FHBI nat i on of
LEA29Y and Chi.220. (a chineric anti-hunan CD40 nab) act synergistically in
a non- humart” ’imrFﬁQ‘e nodel of pancreatic islet transplantation to 10 prol ong

al | ograft syoyf)val AnkiA28Ymas: aagm Righenedhiniipa Ve nens! ¥ Dikiian,aper ati vel y
(20ngy/ kg) ; on postoperative days 4, 7 and 14: 't hen every 2 weeks until day

100. Addi tSrdkrtddSasvan2BngtdsgR. Werdiixa FriPrice e et yann?Hisestthir Bugh 6 nont hs.

) LEAZ0Y COMBIHAEE Lo e 8801 LRt oy ot Eadre CONDEBA A Ot GRPTTChpo. 15
[ 0008] Andr gyy;.&¢318vi&locinal Antib6t8/TBhat Nyn%@ﬁzé@ﬁhﬂ LEAYO YDUIHhdiehg EletSt r obert,
D. Anderson, P. Rees, S. Cowan, H Xu; Y. Blinder, M Chcung, D.

Hol | enbaughAlldgraft Rervjrah, TIE. JoRmat sDimmamneblepy; Uay 2&13; 1ThIre bhdihavn shown

| nhi bi t or - Fr ee. CD28 .Bl ockade- d |, .Protects All ic.lslets i
Nonhuran PriPRRPGCHF A Ba a5 20 Cptipaar g raesen SEBERIELE Shown
that the caghiBatitan 9k leEARS NN piiARSMLAEILE panteal i8Rt irarshradfRtioio

significantl'y prolonged islet allograft survival. in a non-human prinmate
nodel df0 pancioeatilegra® bawival.ahEpRAK tveasiadmini pERAINraygBOE MmN SPeradyely

i ntravenous i ntra-operatiyvel 0 and _on, post o t day 4
(15mg/ kg) . 32?&@6&@538%853 %e&twc?fé/aﬂé%n{;%kﬂ@?e@ GJFVE%&S%“SﬁE’i @a e]\r/@fi ve day 14
and every 2x3aeksl dodB (20rRAsh QRe adihMesiday mbathly 220dBA0Abntdkr Feig 2003 nore
t han 25,000 organs were transplanted in the US. Kidney transplantation

r epr esent edprafppoloxicnatesty: BA%AIOY hened) i 0gant-CLHY,01)BRASY YT ol | owed by
liver transpl ants, at % he % |ung, at.. 4%. he remai ni ng 7%
represent e O&ahh%el% %!}ﬂgéﬁl#‘baq{@{)mZQg{%%nggg’%gﬁ}}rag%g- aofjl i ntestine. i
(OPTN SRTR jofggual ARBRAF hd£A904t AL AMAWAARNN. idns3 0Vl DRI, ReBabbert, D.

transplantation is the nost effective treatnent for end-stage renal
di sease. | tApdasongBsRéasp$.dueas . Wy &l BiinderglvaiGheyng . Hdllenpaggh) N.

e Bl HBea g Lo S0E ARG BB P et s
Protocol Protects Allogeneic Islets in Nonhuman Primates; Diabetes, Vol. 51(2),
February 2002, p. 265) have shown that the combination of LEA29Y , rapamycin, and

20  anti-TL-2R mAD significantly prolonged islet allograft survival. in a non-human
primate model of pancreatic islet transplantation. LEA29Y was administered
intravenously intra-operatively (10 mg/kg) and on postoperative day 4 (15mg/kg).
Additional does of 20 mg/kg were given on postoperative day 14 and every 2 weeks
until postoperative day 154.

25 {0009] During 2003 more than 25,000 organs were transplanted in the US.
Kidney transplantation represented approximately 60% of the solid organ transplants
followed by liver transplants at 21%, heart at 8%, lung at 4% and the remaining 7%
represented other organ transplants such as pancreas and intestine. (OPTN/SRTR
Annual Report 2004 at www.optn.org)

30 [0010] Renal transplantation is the most effective treatment for end-stage renal
disease. It provides improved survival and quality of life (QoL). Maintenance of a

functioning renal transplant mandates lifelong immunosuppressive therapy to prevent
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i mmune destruction of the graft. Current inmunosuppressive reginmens yield
l-year survival rates of 89% for cadaveric and 94% for |iving-donor
grafts. Gverodsiin®ss however, there is progressive | oss pit/befhseakijsect s and
grafts. Five-year survival for cadaveric and living-related donor rena
transplants is 66% and 79% 5 respectively. (United Network for Organ

Shari ng Rerd8MUpessgpiciar oRdgisstit poosinminesppastos regigens 9B1d ] -y#re most

: i ft .l di ovascul ar
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Nephrol Dial Transplant 2000; 15:149-151) Paradoxically, "the princi pal
t her api es fgfaverigand livingnelpled foaer nal traneplanth & ¢686iridi79%hi bitors (CNI's),

CsA andst a | £ i r . oniribut,e .to.long-term all agra | oss and
subj ect Sde;r%ﬁ),cagl}é c@#ﬁg;ﬁ eg‘%%rkﬁﬁh@?%% f?nn%gﬁﬂag{%lﬁgn?gﬁ%}g%ﬁ’ éémc%?use or
exacer bat e veawdinov.aggul ar risks, including hypertension,

hyper chol est erol em a, and di abetes nellitus. Nonethel ess, these agents 15
form the cdP®Elst ohke wbstaiomeghsaants aiabg-icrmsngsoppdesst bes megi mens f or

renal tra J. ation, [0012] At esent, .t here Nno approyve gents

that can rg%gé%%tb%rsﬁsaegle a]g)ir%%%‘f glﬁ] f??ﬁ?ﬂ%%ﬂ&ﬂ%&&ﬁ%@@ﬁr t her apy

in a broad Raan@Bu@fic SIpkETE&hrofAAe ageibdcl %’rm&dnréﬂ%ﬁaﬁ%ﬁmj@? Rapamune(r)
a

from Weth/ Ayerst), has been approved 20 for use in a CN -spafring reginen.
CNI s, HBwewWsPhrallidel lgeasplanb20Qfs b 1481 Al)s iRevidoxivaly, thoprimtpd] dastpi& foont hs

post-trans jon, . Nre inmportantly,. siralj has, been approved as a
CNI - spar i ng!ﬂgagrg?#p?%tathllﬁxgsﬁ% 8?%“8&1 B ?ﬂ%bl%oé? E@\Yujém‘uﬁitta@{%ﬁ)w& ¥ at e
risk of grabhtribesse IcHpUem EREhMQSR a8l sht; @R QEath] ﬁl:ﬁ:éaqge)gélf@fiﬁhcl‘&ﬁ , i n whom

avoi dance of the nephrotoxic effects of "CNI's wou € of greatest benefit,
there is nécalgpioieanddsapause aattagerbaty daNisvasf0@dks Theludfgr e, there is an

unmret nedi 1eed f.or i NoS r essj y. ent that can provide
accept abl e%ﬁ%%r& r(?‘lgll((jm’01%"1){3 Iﬁ[e{gulgﬁ’ Fl&?(ﬁﬁ]ﬁuﬁgi %gt%% ﬁeéﬁ%nﬂaﬁle&ﬁ%@*ﬂf BeseAzgidar d of
practi ¢e tHemapiesmattdRuf allQshedtioas ihﬂ%lo&ﬂ;?}résjs%tr@giﬁlg?é R gedafr M subj ect

death and. graft |loss. ldeally, the agent woul'd be useful not only in
| ow-ri sk sihiBpadadatioso but al so in subjects at higher risk of graft |oss.

-4 WO 2006/ [6191%?35 Kﬁ;l;/c:sl%%%(gl?e% g%z%?o%?pprc%%%&%s %;t !;m%{;{glccg(\jli\ﬂs as

cornerstone maintenance immunosuppressant therapy in a broad range of subjects.
One agent, sirolimus(rapamycin, Rapamune® from Wyeth/Ayerst), has been approved

20 for use in a CNI-sparing regimen. CNIs, however, must still be used with sirolimus
for at least 3 months post-transplantation. More importantly, sirolimus has been
approved as a CNI-sparing agent in this setting only for subjects at low to moderate
risk of graft loss. Thus, for those at higher risk of graft loss, in whom avoidance of the
nephrotoxic effects of CNIs would be of greatest benefit, there is no approved

25  alternative to CNIs.
[0013] Therefore, there is an unmet medical need for immunosuppressive agents
that can provide acceptable control of the alloimmune response comparable to
standard of practice therapies without foxicities that contribute to long-term subject
death and graft loss. Ideally, the agent would be usefu! not only n Jow-risk subjects,

30 but also in subjects at higher risk of graft loss.



[ 0014] The present invention provides nethods for treating i mune disorders
associated with graft transplantation by adm nistering CTLA4 nut ant

nol ecul eswowhi@ivséEsnd with greater avidity to the CD80 apu/usroigD8B4&nt i gen
than wild type 5 CTLA4 or non-nutated CTLA4lg. The CTLA4 nol ecul es have a
first amno acid sequence conprising the extracel|ular domain of CTLAA,
where certain anino acid res? MQFJN% N43ONR33 region and MB7- GLO7
region are t ed: tdgﬁ o i nclude
a second a EIﬁ%ﬂam él‘ g?ﬁ?ﬁé@‘% mfgﬁ}&i(fdrjlég?%é@edss eéa@;lggp ]I%egg élfd%% e mut ant

mol ecul e. msddim%kltﬁmfemﬂmplaﬁtaﬁbn&y%hﬁﬁst@ﬂﬁ@@TL@lrﬁﬁhﬂt@n@lScdlé@4EA29YI g
(Figure 7, as described herein. Another exanple of a
CTLA4 nut anWI’HC%}T@c‘MJIﬂég’ie%teL&‘Gﬁ@@ theCRROengd/or §RS0 mtigesthas vAldYB) , as

?ﬁ:t(r:\“c?' 24@EAH861@%%| s?‘r a&idon o(?ﬁt“ 4%&%9%’%% TS%% ecg g:‘“ f”h)e/

i nvention reyudiee J:Bmpﬁsjhgmmtr@weelmlataibnmuﬁoftqimm wiypé c@tahyamaﬂrncm stration
regi nens included an ear|l %lsn ghas_e, in which doses are higher and the
frequency JESIEaH Witlip g SnRP % ragey @il 7-CHor iregjon pe ErRed The myttant est

i mmunol ogi ! - C& BHﬁﬁS Bh se my
range fro %Péfe%ﬁéﬂhg%%&%%}%%%bg%%@%ransp ant gg:a %’ﬁ héé A

admi ni st r atihasades ghem@iutdlityiofheaantayt bregemay vary depending on the status
of the 20 recipient/graft. [0017] In one enbodinent the ﬁées_ent i nvention

provi dé¥ a #81Fod @weﬁﬁ@ah% Gr-A4 mviame mglecslede L1 9dBAE Hediiawra h graft
| b f a CTLA4
ot o SLIINORITLILES SAGEIR B-GyohEEhefa Bl SLEYEAITRRY 2 T

NO 8 begi nnhogewh L B04B1E (lﬁgﬁrb SpSEQtﬂDONOSESS and H);taﬁltléﬂahﬁﬁfl Wdreidb position 27
and ending with as&art c_acid at position 150, or ]portl on thereof.

Addi t i onal | 104E429 égé%Hth’(ﬁIg BindrICladhenchCBRG pore pud YtthféY@EPAélﬁ al ani ne at
pOSI ti on 55[t0 ?16 S,t" dtn&ﬁ’ql& t(flonv%ft tﬁe %I’[rCIT%Iil._rﬁ#lt?.ﬁf mg‘l%%ﬂg’sé by nt n 1919§ b&l on 130

iS substit ame mnls ration’ regi men

conpri sigs aieramby opéra,aﬁoﬁse@ha@nrprhﬂlyeadanngh@tl@afegyn@l@axmaeagmrmﬂy may

range fromthe first 3 to 6 nonths post-transplantation 30 and invol ves

adm ni st r atihepe, thatichrosesare pigher aishtae fiegepnene! aed@@sﬁlsﬁﬁmmlsymrf@@dm I n

anot her enbgs Rr reating an
ngetgés énho% c?{ gg«’?a?&k hn!npl %’é@ f%}ig\%?& Pfa %%%nqgn%aa %h

i mmune di sor OCl a ran’s 'S erlng to
-5 WO 2006/ 1883y pJRekY WS2006¢ ﬂ&ﬁlﬁﬁ@ first 3 to 6 months post- transplantation. The

administration regimen during early phase may vary depending on the status of the

20 recipient/graft.
(0017] In one embodiment the present invention provides a method for treating an
immune disorder associated with graft transplantation by administering to a subject an
effective dose of a CTLA4 mutant molecule with an extracellular domain of CTLA4
as shown in SEQ ID NO:8 beginning with alanine at position 26 or methionine at

25  position 27 and ending with aspartic acid at position 150, or a portion thereof.
Additionally, in the extracellular domain or portion thercof an alanine at position 55 is
substituted with a tyrosine, and a leucine at position 130 is substituted with a glutamic
acid. Further the administration regimen comprises an early phase regimen, wherein
the early phase regimen may rang.e from the first 3 to 6 months post-transplantation

30 and involves administration that initially is more frequent than monthly.
0018} In another embodiment the present invention provides a method for

treating an immune disorder associated with graft transplantation by administering to

A5



a subject an effective dose of a CTLA4 nmutant nolecule with an am no acid
sequence beginning with nethionine at position 27 and ending with aspartic
acid at pogbéisamesd50 of SEQ ID NO 4, or with an ani no eci/dsmequense
beginning with alanine at position 26 and ending with aspartic acid at

t 150 of SE 5 the CILA4 t ant | |
ggrsr: n: g'? r afi BRI %ﬁtlﬁ%%ﬁogéwdeﬁﬁaf}aﬁﬁlﬁ e"i‘qugb@al}r:@ﬁlrfrlg\ﬁ}g’grjséglﬁﬁmﬁe early
phase regi megnfimY Wie9enidm étg)%sﬁrbﬁ 8% 4 ﬁ(il L0 %ﬂtagﬁam@ 234 fa{ ;%%Q%Q antation

and invol ves admnistration th inttially 1s”nmore frequen nont hly.
10 BRI EF DHSCRI PFQOR X094 HE \ﬁltl%ﬁmb&ﬁﬂi%]eqﬂ?&;@ﬂbégﬁhmﬁ@@%& endaﬁnceaun l'ibrium
bi ndi ng anal §§I S gf % 04EA29Y1 g L1Q4El g, .and wi | d-t ﬁ)e CTLA4l g to CD86lI g.
[0020] Fi giPEEoBA0 grdpndipg ﬁ’étilraéﬂaétl%%i%a‘fwﬁ%qnplé@ Oésié?éi// Bisbti Rerlsitndi ng of
LI 04EA29YI Ge &1 g;[h% fected CHO
15 cells as desgélglll)%gal?n%%l 1191?5%{}?&{%@11%%0{?&'@35%2% 31%\%% 3B depicts
i nhi bition r‘tg‘unpn,oiflna‘lanaha @uﬂyqﬂla@}&@mpmsniy Meg@afidm thdB6t Pas bhhosgh{HO cel | s
as descri bed E><1 infia. [0022] Figures 4A & 4B shows t hat
L104EA29YI ao?ts“ én‘é?l‘?lé@ﬂ ROl @FE“ATACPI at ptiiyBs pioryiptushi ther at i on of
primry anghgggendary allostinulated T cells 20 as described in Exanple 2,
infra. [0023] Figures 5A-Cillustrate that L104EA29YIg is nore effective

than CTLA4lg at inhibiting IL-2 (FIG 5A), IL-4 (FIG 5B), and
roductl on of allostimulated human T cell s

y-interferon (FIG 5C) a

as des {)i bed in Exanpl e@ﬁm RIF@@Qﬁﬁoﬁl HIELIG R ESnst r at es t hat
L104EA29YI1 god19) MONS .kf.f 12 éy BP0l i feration
of phyt oherragl ut| ni ﬁﬁf( ka\é?tlfit i 5'1"%813% g?g‘%ﬁ é’rl bed in
Exanpl e 2, LitdElg, a@mﬂﬂylﬂ(gmngwsma@ NOS: 3 and 4) depl cts a

nucl eot i de % am no acid ence of a CTLA4 nutant nol ecul e

(" L104EA29 c OTHBRIcE PAgR éle 1@%1&?1‘[6 dHeHedeACH apaayasiaisgbindtnsl dful ar
d f t t
omai n o g@fé@ﬂrg,} LAk, RAHONLDT, RluRPE0f: & ggéag?ﬂgg@@ﬁtgna_

aspartic acid at n
and end? ngcdtsasbmﬁheduaﬁxﬂnplbmﬁﬁhtl on +124 and an g region as descri bed
i n Exanpl eh@éﬂl nfra. SEQ NCS:; 3 and 4 dep| ct a nucl eotide and am no

aci d seque 6 W@@éé/%é%ﬁlmﬁgmm@%@@m of CD80-positive and
CD86-positive CHO cells as described in Example 2, infra.

[0022] Figures 4A & 4B shows that L104EA29YIg is more effective than

CTLA4lg at inhibiting proliferation of primary and secondary aljostimulated T cells
20 as described in Example 2, infra.

[0023] Figures SA-C illustrate that LI04EA29Y]g is more effective than

CTLAA4Ig at inhibiting IL-2 (FIG. 5A), IL-4 (FIG. 5B), and y-interferon (FIG. 5C)

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

[0024] Figure 6 demonstrates that L104EA29Y g is more effective than CTLA4lg
25  atinhibiting proliferation of phytohemaglutinin- (PHA) stimulated monkey T cells as

described in Example 2, infra.

[0025] Figure 7 (SEQ ID NOS: 3 and 4) depicts a nucleotide and amino acid

sequence of a CTLA4 mutant molecule (“L104BEA29Y1g”) comprising a signal

peptide; a mutated extracellular domain of CTLA4 starting at methionine at position
30 -1 and ending at aspartic acid at position ++124, or starting at alanine at position —1

and ending at aspartic acid at position +124; and an Ig region as described in Example

1, infra. SEQ ID NOS: 3 and 4 depict a nucleotide and amino acid sequence,
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respectively, of a CTLA4 nutant nol ecul e ("L104EA29YI g") conprising a
signal peptide; a nutated extracellular donmain of CTLA4 starting at

met hi oni ngoabogmsessi on +27 and ending at aspartic aci dpat/ysesistonmas +150,
or starting at alanine at position +26 and ending at aspartic acid at
position +150; and an lg _region. 5 [10026‘ Figure 8 (SEQ ID NOS. 5 and 6)
depi cts a rfGHeedslue g Fotand peplecytef b HAEE /039 e Omorwrisingariicnsb| ecul e
("LI04ElI g") ri.si i j.des I ul ar.. domai n of
CrLAd st ar R ae TaRRd SR @ilar BERLE C AT SRS Wl 0e: G ot

posi tion +124,andren8ingrat hapgrtat ackd &riodRioat- 190 Srlstadiing dt adiéhe R Pdiifien abs
aspartic acid at_position +124; and an | g region as described in Exanple 1,
10 infra. SEdentingesasPaigigidatdosition 4 Shmdastle #E%hd ani no aci d sequence,

respectigvel f a t | "L104El g"). .conpri sing.a signal
pept i de;5 rﬂ%‘ﬁat eg%ﬁgﬁé{?ﬁ%g@gdﬁgﬁﬁ@% m lﬁkjges?thgﬁaf%h)amgp "r’%é(fhi oni ne at
posi tion +Zéqande oendiMadahuRsPabldcsledCL M4BT PosShblifiAg # kRAal Rprigs;ar ti ng at

al anine at position +26 and ending at aspartic acid at position +150; and
an | g regi chtateg cpepivlardgmen of ¢ piertest mpthagrin®@ )t rhspiont’d adnucl eot i de

and am no i ce. I avi ;Signal, peptide; wld type
am no aci d%glggl éﬁgﬂ’%ﬁfb E?Cfl(gét @Qﬁéﬁg@%}g@{&@lﬁ?&%%&g& A(E'FE’;"&Z%O& EFPﬁng at

met hi oni ne «linges hipagit acld HpRBRAMING; ariGindgatgif0sd ddsombetiidFixapplest,arti ng
at alanine at position -1 to aspartic acid at position +124; and an Ig

r egi on.10SEQN{TD FEsID NQ@Fid @rddepeniet adusleetidotndreniap gcidreaesnaei d 20 sequence,

respectively . g LSl h | Qeptide. a wld type am no
acid sequer%sé)egéwet?%g g@%{ﬁ@gﬁﬁo oﬁ%@tgjﬁé,&%a_&e EPPISW§ aeﬁg"ﬁg?ﬂ% i ne at
position +2hvand sadidglaidoaspast CTLASkerae faskiiboife AlRQitidr+taut i ng at |
al anine at position +26 and endi ngl at aspartic acid at position +150; and
an | g regi oHdEGO 28It a5t elposiand 1P eorainr SO igdanigerit @ositiom)-26 6rd CTLAAI g

(el(glnﬁsul é’n te}}?rgg}%tg%%%a%%s‘:%g% p@é‘f’fﬁ%ﬂé b% %ﬁgﬁ%%%%ﬂg-;ﬁgeﬁﬁla?g% ;I flerl G |
OC) . [0QB29Yohrur eFighisd BREQ 1D NBOS T wsd §)atefict 4 mpRAddbaghamlcid he CTLA4
extracellular Ig V-like fold generated fromthe solution structure
det er mi ned SsguavReT 3 pdEdids bopye a Fizaal pEpti®: ahvolkiyan vexerviibtauiiom o6f  t he
SRS S On A RSP NITERY RO R ILRLA RS DISLESTY 000 o,
-7 WO 2006/ k0B84 3osiBeT AUSR 00 6{01:264B1anine at position -1 to aspartic acid at position
+124; and an Ig region. SEQ ID NOS: 7 and 8 depict a nucleotide and amino acid
20 sequence, respectively, of a CTLA4lg comprising a signal peptide; a wild type amino
acid sequence of the extracellular domain CTLA4 starting at methionine at position
+27 and ending at aspartic acid at position +150, or starting at alanine at position +26
and ending at aspartic acid at position +150; and an Ig region.
[0028] Figures 10A-C are an SDS gel (FIG. 10A) for CTLA4Ig (lane 1), L104Elg
25  (lane 2), and L104EA29Y]g (lane 3A); and size exclusion chromatographs of
CTLAA4Ig (FIG. 10B) and LI04EA29Y1g (FIG. 10C).
[0029] Figures 11A and 11B illustrate a ribbon diagram of the CTLA4
extracellular Ig V-like fold generated from the solution structure determined by NMR
spectroscopy. FIG. 11B shows an expanded view of the S25-R33 region and the
30 MYPPPY region indicating the location and side-chain orientation of the avidity

enhancing mutations, 1104 and A29.



[ 0030] Figure 12 depicts a schematic diagramof a vector, piLN L104EA29Y,
havi ng the L104EA29Ylg insert. [00311 Figure 13 depicts nucleotide and

am no acivdo seguesuge of CTLA4 receptor (SEQ I D NOS: 9 apch/énosd26¥8TAl LED
DESCRI PTI ON OF THE | NVENTI ON DEFI NI TIONS [00321 Al scientific and

t echni cal used in_this application have neanings. commonly used in
the ail unh‘g@ot E%@gé ‘Eﬁ’é&%% cogmaisg diggram ohie estos, RpPHLHEANY, t he 10

f ol I owi ng Wg{,ﬁg WLI%E%Z@?I%&X& the meani ngs specified. [0033] As used
herein, "ligand"” refers to nn?ecule that specifically recognizes and

bi nds anot 3 kiol ekighe,13fdapicaxanfiotide and ABRBGciideqehkddr CSLA4BL mRlecul e.
[ 00341 As @ﬁ@ @ﬁ\r&(ﬁ' n"wld type CTLAA" or "non-nutated CTLA4" has the
ani no aci d (3kQd Sbgfalﬁja]tq)rally occurring, full length CTLA4 as shown in
Figure 43 15 (SEQ ID NOS: 9 and 10; also as described U S. Patent Nos.
5,434,131, 5,844,095, 5,851,795), or any portion or derivative thereof,

that recogni zes and DIROSIIEBDESCRIPTEONDRTIN INVENTT(2@ that it bl ocks
bi nding to CD28 and/or CTLA4 (e.g., endogenous CD28 and/or CTLA4). In

particul ar enbodi nents, the extrad®EFNIAIONfomai n of wild type CTLA4 begins

w th et hi egy at L L nds at.2Q, aspartj.c acid at.L position
+124, or tﬁgjsggt ra%@?%%ﬁ@?%%#ﬁﬁ%g%ﬁewslu(ﬁcq &7’3@5&%}&&5%%@?@1@%% al ani ne
at posi ti onomioalydisehigishadrt agpardii@was isghcacdP 0sidstOn tﬁ%%ﬁpﬁc\ﬂi&ﬁ feype  CTLAA
is a ﬁﬁdﬁlo iﬁg ace protein, havi n? an N-term nal extracel I'ular domain, a
trans r Vo EPTS oplgasss Govedherineaningypopliedni ¢ donai n. The

extracel lu donmj [ t.p_t ar.0e | ecyl es, .such a B7 mol ecule. In
a cell, th [ﬂﬁgl ur al ngeggg%inwﬁgz? g?efﬁsﬁg at‘?/(g‘ém hﬁ\ﬁSpSF@ls"%ﬁ}th%g@?eénsl at ed
as an i mmatnt BinAohypien bideuleMbreRaniphs b Udasd fr STINA isRePE ndR Al t he

N-term nal end. The i muature polypeptide undergoes post-trans ati onal
processi nglO0%hl ch dhiesed demsinevedd bye R emdval-mofatechE€TEAgH Abs thoept | de t 0

generate a,(] : . duct havin ne eratfed N-termnal end
that di ffe?lsltd?%ﬁ%c%eﬁggn%—gt%gﬁ% 1 °8ﬁ‘811?1%’gfi‘ﬂéel1gm7é?g' 3 ShoW R BnEiseRi 13 ed i n
the art5 30(SH( IDaps:ecindt®; ibaks asidiibéoual, PQ@ﬁ@NM@[@hgtshoﬂgm,@ pcessing

may occur, which renpves one or nore of the amino acids from’thé newy
gener at ed NSE&/H? AT arymerigm ortdesivaTyordersh sive gopniochumtd. bikdst-eBnat i vel y, the

signal peplndedByinl2H 788 dl TS tifing to CD28 and/or CTLA4 (e.g.,

endogenous CD28 and/or CTLA4). In particular embodiments, the extracellular
domain of wild type CTLA4 begins with methionine at position +1 and ends at

20 aspartic acid at position +124, or the extracellular domain of wild type CTLA4 begins
with alanine at position -1 and ends at aspartic acid at position +124. Wild type
CTLA4 is a cell surface protein, having an N-terminal extracellular domain, a
transmembrane domain, and a C-terminal cytoplasmic domain. The exfracellular
domain binds to target molecules, such as a B7 molecule. Ina cell, the naturally

25 oceurring, wild type CTLA4 protein is translated as an immature polypeptide, which
mncludes a signal peptide at the N-terminal end. The immature polypeptide undergoes
post-translational processing, which includes cleavage and removal of the signal
peptide to generate a CTLA4 cleavage product having a newly generated N-terminal
end that differs from the N-terminal end in the immature form. One skilled in the art

30 will appreciate that additional post-translational processing may oceur, which
removes one or more of the amino acids from the newly generated N-terminal end of

the CTLA4 cleavage product. Alternatively, the signal peptide may not be removed

-8 -



WO 2006/ 108035 PC17US2006/ 012648 conpletely, generating nol ecul es that
begi n before the conmmopn starting amno acid nethionine. Thus, the nmature

CTLA4 profeifodmMest art at nmet hionine at position +1 opcahgnioe®1als
position -1. The mature form of the CTLA4 nol ecul e includes the

extracel lul ar donain or any portion thereof, which binds to B7. 5 [0035]
"CTLAAI g" i ®mplelslvy prnerqtingineriepesttbatrbegorhsiors ihmpoamenxstaiog lanih@acidonai n

of wildtyp j Of n_lg tail,. or a portion thereof that bhinds a
B7. A par Srln cular ééﬁ%@gﬁ%%}a%gfé%ﬁ%e%mf%m@g@ﬁ@&fr’leﬂ?%ﬂ%@ﬁéﬁsﬁw{i# i 1 d
type CTLA4 drasanish@Wosition Fil 9The nlurSESd & hOBTLAah6e8Me flchidel iG at

nmet hi onine at position +1 and ending at aspartic acid at position + 124;

or startingxarcd]u#ideaain opsyincrtim therep® whsgelindcto®Y. aci d at position +124;

a junction 1410 acjg. resi.due gl i.ne at .positi.an +125; n .

i rrrrunoglsobt}lﬁ ?}'r\é]port F%@ﬁ%&ﬁﬁé@&ﬁ% . Pﬁ?‘é?_rtﬁ‘_ CaePdsiae %%tf%cg@ﬂaﬁg%mphr ough
lysine at pasiildtgwe ¢BEA496in€d d%nTe taf, opgﬁbﬁioﬂﬂhérédﬁﬁﬁ b@&{% gncgdi ng CTLA4I g
was deposited on May 31, 1991 with the American Type Culture Collection
(ATCC), 108oiculsiopdiogimsnt Bpmgrises Ve was!julvalopod 6f @20 §ypariigiA4 fe

provi si ons of ' ) .+ and has been accorded. ATCC accessi on
nunber ATCé?lg‘é(égg F %ﬁ‘fgﬁg@g% ]P\%SEZ% Xr’éilgs,sgi@%atl AP ahpoggipngll and

CTLAAI g- 24, endir(ghit agserid i bigfosBeary 24{ &HErisehd ald it SYRES S Qagasg{ A4l g was
deposited on May 31, 1991 with ATCC identification nunber CRI 107 5). The
sol ubl d0CT1aai ¢ Pesitiea dil 84; aepctinm angipo adtl redidies] gldemanesit gnsitiof e2den)l pepti de
sequence. 20 . . .used. herein, a "fusion protein” is i ned as one or
nore ani no dglé%'g&%s aoﬁg%gggio&eﬁ%%m?aga@g ﬁ}tﬁarﬁ@iaﬁﬁi aﬁé’f’ﬂﬁ%ﬂ/\gqe t{h:r wn in the
art and as igesesigeefionR35PoSglyPab at Peitich A3k (b3da Qﬁqoﬁix%%zﬂﬂ@zﬁg w4e ] oi ned
am no aci d sequences thereb\b/ orm one fusion protein. T0037] "As used

herei n, " sclenpiied ondfley 31,t16% hmyithribe dowriean Sypef Calgme Aolectivd (AT B i vat i ves

t hereof, n : tached to ~ b 8., Circul ati.ng. For exanpl e,
CTLA4, B7 g@%ﬁ%ﬁ%@a@@nﬁ%g‘f‘gﬁw Oa?%@cﬁﬁdﬁ@fhsafq" Bbulin (Ig)
noi et y.160 thelapxd Tace), Ll aks slerakdr@ld LTtAhecBLo8 Elgﬁ%@gﬁmcl?ﬁé%’%@bj vely.

Al ternatively, a nolecul e such as CTLA4 can be rendered sol ubl e by renoving
its transreRPeake ehmeidd Boup@03gp3A8. (JddHerd nChinhe Butstac@linyl ar

[ gands,  suetRs Bk RabiaCT e Srut oy R PRoBFT uitraBbhe n of
CTLA4 conprid&gSicaudhinembdieral- 1002 1 TIRbotbid @TLA4Ig molecules may or may not
include a signal (leader) peptide sequence.
20 [0036] As used herein, a “fusion protein” is defined as one or more amino acid
sequences joined together using methods well known in the art and as described in
U.S. Pat. No. 5,434,131 or 5,637,481. The joined amino acid sequences thereby form
one fusion protein.
[0037] As used herein, “soluble” refers o any molecule, or fragments and
25 derivatives thereof, not bound or attached to a cell, i.e., circulating. For example,
CTLA4, B7 or CD28 can be made soluble by attaching an immunoglobulin (Ig) .
moiety to the extracellular domain of CTLA4, B7 or CD28, respectively.
Alternatively, a molecule such as CTLA4 can be rendered soluble by removing its
transmembrane domain.
30 {0038] As used herein “the extracellular domain of CTLA4” is the portion of
CTLA4 that recognizes and binds CTLA4 ligands, such as B7 molecules. For

example, an extracellular domain of CTLA4 comprises methionine af position +1 to

-9.



9 WD 2006/ 108035 PCT/ US2006/ 012648 aspartic acid at position +124 (Figure
13, SEQ ID NOS: 9 and 10). Alternatively, an extracellular domain of CILA4

conpri sesy@haghpgzat position -1 to aspartic acid at pasiiienhied (Figure
13, SEQ ID NOS: 9 and 10). The extracellular domain includes fragnents or

derivatives of CTLA4 that bind a B7 nolecule. The extracellular 5 domain of
CTLA4 as shepartid ?rﬁld:iitglmélom&l(lﬂsmgm@ INCBEQGIDaIﬁ@Sm)mMQ) Algondtivelyuae

rrutatlonsthat ing avidity of the. CTLA4 nol ecul e. for a B7
ol aeut e S BtssBAAGSE R A st oI ot BRIt e s S v | ity pe
CTLA4 as EBQ%& b4 SRk B3 NGE 19 Mgl dl)d @y, any eﬂ?afc%ﬂ&@r &md 'iricl’mﬂfe'; ve

t her eof , at has a nutation or multiple mitations (preferably in the
extracel | ulﬁagmdntmr dero\fatmsl oty PeAd haChinA4) 37 moleTlied Timteamiceliolaecul e has a

ST o efrein BTk 1 Shpiid e 13 10 NG o G dad e or
nore ani nonﬁﬁdtgmﬁ ek QH&I%@ sy b edit Hf&lé%ﬁledior Dayi 'nﬂﬁecule

b RO
conservative (e.g., ‘substitute a euc%’ 1 an 1 sol eucl ne)
non- conser %HBE)]/e Aeusg:d hesuhat” c&mm rauightyabieeulel toeae Wﬁ&plbeo@’hhﬂ)l astructure

runcat | ond s B AND e P b aporiacyire & rohoer et htecul Iat oo
therein or nﬁlttﬁtﬁﬁr}ﬁ%ﬁlh e‘?ﬁtﬁatx%%;ur 2 ac§, 2% 1Bk S L& ﬁulapgmg‘ﬁ of W1M§k)t% (i.

circulating) or bound to a cel e. Additional nnlecules
i ncl udél t hedd.Adgs &y CheddinmtihtSnolRaleds srpphércatla it iSsiniiak biNumber s

09/ 865, 321, . 60/ 214,065 and 6 U S. P 6, 090, 914
5, 844, 095 M1 Hﬁé hﬁf’ﬁq‘g‘%n eogwﬁg d%‘%[cw pwlechie, %&;@ﬁ; &%78 Toe at in
JExp Med 1%91ta%ﬁ)ﬂ9n%951§:lucfejo%86} tnordahifg Hﬂtré’srfﬁ Eg%lb%ﬁf&'teﬂswl Pendad

synthetically or retonbi nantl [0040 "LI 04 9YI (IS a usi on prot ein
that is a h@wm@b@]séﬁhm (mgt,anﬂnsutumh kmmhemmmpnscﬂemgmanr extdoasevdtivkar domai n

f wldt CTLAA . W A29Y (a t d
s due. SURRET THERHE THPEIIVAl &AVFETHD) BB Ghowizg prapatics OHES {0

g utarms ¢ AekhoRMARiER! fah&RIMIUG AHESIIUETA / Bhaf hEMOLASA - POSI L) On

+104), or a portion thefeo t binds a ecu e, join to an Ig tail
(i ncluded iwliEegure-CILEEQJIEUNBrrcth andtadhedNéreen Ci matahiOAEAZEY] g was

deposited o0 1ne, 20,2000 W10 ATCC Rurber P 2100 copeading o U S
ncarpor st paicaslepeneey i ssphoie ol OERH AL a0 =
si gnal (| e&8&6¥,3pepil/2et, FeSquerde87,576; in U.S. Patent Numbers 6,090, 914 5,844,095
20 and 5,773,253; and as described by Peach, R. I., et al., in J Exp Med 180:2049-2058
(1994)). CTLA4 mutant molecules can be made synthetically or recombinantly.
[6040] “LLIO4EA29Y1g" is a fusion protein that is a soluble CTLA4 mutant
molecule comprising an extracellular domain of wildtype CTLA4 with amino acid
changes A29Y (a tyrosine amino acid residue substituting for an alanine at position
25 29) and L104E (a glutamic acid amino acid residue substituting for a leucine at
position +104), or a portion thereof that binds a B7 molecule, joined to an Ig tail
(included in Figure 7, SEQ ID NOS: 3 and 4; DNA encoding L104EA29Y g was
deposited on June 20, 2000 with ATCC number PTA-2104; copending in U.S. Patent
Application Serial Numbers 09/579,927, 60/287,576 and 60/214,065, incorporated by
30  reference hercin). The soluble L104EA29Y1g molecules used in the methods and/or

kits of the invention may or may not include a signal (leader) peptide sequence.

-10-



-10 WO 2006/ 108035 PCT/ US2006/ 012648 Typically, in the nethods and/or Tits
of the invention, the nolecules do not include a signal peptide sequence.
[0041] Asywdshgshwisi n, the term"nutati on” neans a changeriukzédasinug! eoti de
or amno acid sequence of a wildtype nolecule, for exanple, a change in
the DNA 5 and/or am no acid sequences of the wild-type CTLA4 extracel |l ul ar
domai n. A Tytiedtiyoim thenBNdrayd/ohkitge the twdadivn, rdneigeties do nitamdelean t he
am no acid .sequence. A DNA change may include substitutions, deletions,

i nserti ons, SiERa BPRIHICISFECER| i cing, or truncations. An anino acid change may
| nel ude subRighipt | oS dBLRH, Ber HARALLK ONansddhb b ORTh HIGORRL LONS, Of
processi ng or cleavage error$ of he protein. 10 Alternatively, nutations
in a nucl eocirmite sselgpueguemes Ay wikisle tmdlecude, $o1l ceatple, b abange 1 the IRA ami no aci d
sequence as is well understood in the art. 151 t hat r]i rd, certain

. a
nucl eot idde ¥BHIHEIBMHEY éeqq?gc%aq%heamlﬁ—m@ A”ES%"atFﬁ?F_‘ga? ’I“_H’éf_eAnucl eoti de
codons Caﬁu%n&@ﬂﬁagic%%e%r&ggﬂﬁgdﬂl G0 2BhH e?r?fh%Lanﬁfn%J(i%;‘? (R); or

codons GAU, encod he am no acid, aspartic acid Thus, a
prot ei n cansdoecreRcAdBdA thailpe romeinoudesutatittiohe ideleiony imettens adismmizhiae  di f f er
in their specific nucleotide sequence, but stil]| encode g}r@ot(gl n. nol ecul es
havi ng i denthiCHIS SEUKALYS: AhanEg;agy! Ch&%ﬁf“@bﬂﬁ"h’&%@?ﬁﬁ’éﬁ 5 lelong,o) | ows:

.00 7S A i G R RO A Ay i, O G

Cyst ei ne Cys Aspartic Ac Jutanmic Acid Gu E
GAA, GAG PhaayhavaninmeaiRihie if adutleotifdGeGhyek ney@sul i66U]leBaM) tat@®An GGG
l-listidine Hs H CAéJ CAC Isaleucine Ile | AW, AUC AUA  Lysine Lys K
AAA, AAG LeliSicing aid BeaUeRee E[SJ@EGII%%‘,TS@J&}H BPAL BUS ISR 671 Met M AUG
As ara ine Ash. MabbhoARkcsdeahé BEn ik agép’ﬁx%ies%d%leotide codons '

CGU, CGG, CGC, and CGA encoding the amino acid, arginine (R); or codons GAU,

and GAC encoding the amino acid, aspartic acid (D). Thus, a protein can be encoded

15 by one or more nucleic acid molecules that differ in their specific nucleotide
sequence, but still encode protein molecules having identical sequences. The amino

acid coding sequence is as follows:

Amino Acid Symbol | One Letter Symbol | Codons

Alanine Ala A GCU, GCC, GCA, GCG

Cysteine Cys C UGU, UGC

Aspartic Acid | Asp D GAU, GAC

Glutamic Acid | Glu E GAA, GAG

Phenylalanine | Phe T Uy, uoC

Glyeine Gly G GGU, GGC, GGA, GGG

Histidine His H CAU, CAC

Isoleucine Ile 1 AU, AUC, AUA

Lysine Lys K AAA, AAG

Leucine Leu L UUA, UUG, CUU, CUC, CUA, CUG
Methionine Met M AUG

Asparagine 1 Asn N AAU, AAC

Proline Pro P CCU, CCC, CCA, CCG

Glutamine Gin Q CAA, CAG

Arginine Arg R CGU, CGC, CGA, CGG, AGA, AGG
Serine Ser S UCU, UCC, UCA, UCG, AGU, AGC
Threonine Thr T ACU, ACC, ACA, ACG

Valine Val Vv GUU, GUC, GUA, GUG

Tryptophan Trp W UGG

Tyrosine Tyr Y UAU, UAC

The mutant molecule may have one or more mutations.
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GQutamine An Q CAA, CAG Ar inine Ar R CAJ, CGCC, CGA CGCG AGA, AGG Serine
Ser S UCU, UCC, UCA, UCG AGQJ, AGC Threonine Thr T ACID, ACC, ACA, ACG

Val i ne Vgo MotabdozBUC, GUA, QUG Try to han Ti W UGG Tw@siidreosimbesY UAU,
UAC The nutant nol ecul e may have one or nore nutations. -11 WO

2006/ 108035 PCT/ US2006/ 012648 [0042] As used herein, a "non-CTLA4 protein
sequence" or "non-CTLA4 nol ecul e" nmeans any protein nol ecul e that does not
bind B7 and does not interfere wth the binding of CILAA to its target. An
exanpl e i ntl0ddes, brpseidersyy a pei-Ced-Adproten sequimasn 651 BBut ThA¢ g) const ant
regi on or £t 0R ) t - r.eqi kS.a human
or nonkey P%l%:ég%stnté%? . ?@Tgl? ‘8%%%2@%%%‘%956}%&%? éﬁ%ﬁsﬁg# %gelke?%e hi nge,
CH2 and CH®ithebt binding i€ TG\ coristtantt. regixamptaincihesybieit at haitedyee its
effector functions (U S. Patents 5,637,481, 5,844,095 and 5, 434, 131).

[0043] As UssynedeRili (15 copslayaeron opportign dharemir Prefeigbly, thads copstagbgment  of

a 10 CTLA4., I r I the. . ellu I .CT, Lor a part
or segnent 1@%@%%0 ,maﬁ I’(l)g. re%%)%;nclogl gtélgg%g%éi érlgshllﬂ{%rg?@ a{e}?gﬁ’elpal!ﬁ,éﬂné B7

nol ecul e. THeehiggd, CAeANIUITES regttaRRIThe Of cdubtaAdramiy dafi Ok igl@atslitcatclensitd hat
change the binding avidi cule for a 137 nol ecul e.

avidity of the CILA4 nole
[0044] As GHedoHEREims (VIS TelcplsPeii 45, HRE4E95 pah 94,58 il ecul os
i | udi , 15 i mi d -1« B7- B7-3 t hat
e g QR ARk e, BB ob ShMBR) bl R GEREMenf Bfh 2

" B7- poB) t i ¢Lgel hslecwe eoraRiabbetht $xhdelluRh o@hinfRICE IAXSS: St orbéefBhiecul es -
expressed gn the cell surface. [0046] As used herein, a "derivative" is a

nol ecul e t e Hiplggcapinge mebings fivptdgys-anb’ 2aleile. heexirrcsllpar ent

ol ecul e. ﬁgﬁlalgxxo%@llﬁ%él lgia ?rl{cglvtﬁtﬁlu}./tgtigr{s tﬂ%ﬁgr%aitﬂgh&gﬁga%ﬂﬁﬁlo%w e CTLM

&
nol ecul e having an ‘amn o séquence a P the

ext racel | ulcan sdommicsulefforvd BUmppeueILA4, and whi ch recogni zes and binds B7
e.g., CTLA4lg or soluble CTLA4 nmutant nol ecul e L104EA29YI g. [0047] As used
herein, tol®dful abeusedderamiBe” Falgisdn sie BEfapplydtnelagudes iselndimgalw,

15 notlimited to, B7-1 (CD8(), B7-2 (CD86) and B7-3 that may recognize and bind
CTLA4 and/or CD28.
[0045] As used herein, “B7-positive cells” are any cells with one or more types of
B7 molecules expressed on the cell surface,
10046} As used herein, a “dertvative” 1s a molecule that shares sequence
20 homology and activity of its parent molecule. For example, a derivative of CTLA4
includes a soluble CTLA4 molecule having an amino acid sequence at least 70%
stmilar to the extracellular domain of wildtype CTLA4, and which recognizes and
binds B7 e.g., CTLA4Ig or soluble CTLA4 mutant molecule L104EA29Y1g.
[0047] As used herein, to “regulate” an imumune response is to activate, stimulate,
25 up-regulate, inhibit, block, down-regulate or modify the immune response. The
autormmune diseases described herein, may be treated by regulating an immune
response e.g., by regulating functional CTLA4- and/or CD28- positive cell
interactions with B7-positive cells. For example, a method for regulating an immune
response comprises contacting the B7-positive cells with a soluble CTLA4 molecule
30 ofthe invention so as to form soluble CTL.A4/B7 complexes, the soluble CTLA4
molecule interfering with reaction of an endogenous CTLA4 and/or CD28 molecule

with said B7 molecule.
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25 up-regul ate, inhibit, block, down-regulate or nodify the imune
response. The autoi mmune di seases descri bed herein, nmay be treated by

regul ati ngcdpod/o3Hze  response e.g., by regul ating functicanaofehiAds and/ or
CD28- positive cell interactions with 137-positive cells. For exanple, a

nmet hod for regulating an i mune response conprises contacting the
137- posi t i vVIB0BRI | s AW sd Aol il WodsT Lo inhhiB ancect8@r, signdlive niohacelt i on so as

to form sol coppl exes., t sol ubl e .CTL A4 | ecul e interfering
with react i%ﬁ%ﬁ%ﬁ%@g‘@%&n@g%@ R4 Ogﬁ’&/r(é‘fepgﬁz%g?‘?kPéﬁ’tﬁ?ﬂ"gul%ﬁstq%t@gﬁdd B7
mol ecul e.  -BRaRr-2006A08R30 HEILUSIORBINES0ABy bk PR48] oASaKSEs herein, to

“block” or "inhibit" a receptor, signal or nolecule neans to interfere
with the act¥apls.Glpckpes v ¢edlompdiaied imingnakespensvsbebuletectadbylet ect ed by an

art-recagni ! 3B%:ocka or.inhibition e partial or total. For
exanpl e,% bl%egag{éléigﬁh a cgﬁl?@ﬁgﬁféb%aaqsﬁ#ﬂﬁéu&?z%ﬁp@ﬁE%U@afﬁe%m&et ected by 5
det er mi ni ngeohbentfaunes f&l@&liﬁ%ﬁénﬂfn‘atnlgﬁaﬁtﬁ%pl ant, such as the serum
creatinine concentrations follow ng renal transplantation. [0049] As used

herein, "bll884%Ihg B usad beisizy (‘Wacking BAsniemciion’ eméarseo nittrtere héth thé ndi ng of

B7 to its lii.ga N as 28 and/ CTLA4, .t hereby obstructin -cel |
and B7- posi l%nlg@lgg c%:’g Pﬁl{‘i% H[F legglt%l’ %ﬁg a5 E@gﬁﬁ’iﬂb@r 8%‘{3%%@”&}&“%%%9@?1

i nteract i onsdl®y-potividell ittkaclibs. Otankdidl ddehiQ (atBlR_E Hﬁ?ﬁﬁteﬁuﬁ&gas. an

anti body (or portion or derivative thereof) that recognizes and binds to

the anyVof logluda butmpaiosHnged o nededudss seeh g8 gn arBbody (B poRjan @ dsalatbikee f or m

(or portio i,vative thereo f the .ecul uch_as. sol ubl e CTLA4,
& pepti de riasalibt St Re MENERIY ndhe it o TR G T B P ATkeRre Gt h  the

cel | si gnalBLiyDngl 4 T k! EPRSABE oF R A6 tiddy AL Albiecl s udif &7 er red -
15 enbodi ment, the bl ocking agent is a sol uble CTLA4 nutant ol 8Cu e, such

as L104EAZ9\Me CAFAS; PPeptaiedemeppossherAsialisedehde designedtto aadferomwith

"treating" r..or dis e nage = a di sease or disorder by

medi ci nar ofe SRgE Bt b AT RRRE B it et T wdheaes "y

suppr eds i rmmeinedi &b@%&&@%@mﬂ%@&hﬁe@m&u M@ hREQSER, s g%lsi orate 20
or

the synptons of a di sease i sorder, reduce the severity of a disease or

di sorder, Tal%EA2PKES BTFSE ToF-2t4ease or di sorder progression and/ or
reat an | or a5 el Aeboal 68 fetind i SonBSpsnbaet brvagie.
acconpl i sheddifyasé @OUb@HENGY BBAiLIALGHKS IRV Es. eFlatmeRY of a disease or

disorder may suppress immune-mediated events associated with a disease, ameliorate

20 the symptoms of a disease or disorder, reduce the severity of a disease or disorder,
alter the course of disease or disorder progression and/or ameliorate or cure the basic
disease or disorder problem. For example, to treat an immune disorder associated with
graft transplantation may be accomplished by regulating an immune response e. g, by
regulating functional CTLA4- and/or CD28- positive cell interactions with B7-

25 positive cells. Alternatively, treating an immune discase or disorder may be
accomplished by preventing or inhibiting the disease or disorder from occurring or
progressing through the use of the compositions described herein. For example,
treating renal transplant rejection includes inhibition of renal transplant rejection as
measured by glomerular filtration rate (GFR). For example treating immune disorders

30 associated with graft transplantation includes prophylaxis of organ rejection by

administration of L104EA29YIg. Further, treating immune disorders associated with

graft transplantation may prolong the survival of the host and transplanted organ.
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regul ating functional CTLA4- and/or CD28- positive cell interactions with
B7 25 positive cells. Alternatively, treating an i mmune di sease or di sorder

may be a¢gemhbsbed by preventing or inhibiting the digegseotfoidisgorder
fromoccurring or progressing through the use of the conpositions

descri bed herein. For exanple, treating renal transplant rejection

i ncl udes | HWSBI t i o eed hiersat, “tanspsyatem dlegpaec:’t inohidasanyndiscasr eddibgd

gl ormer ul ar atl on..rate. e treati mrune di sorders 30
ass00! at ed i PSRBTl FarativgreiaratRe g )ued B Srosraame
rejection bieasadl rﬁhﬂiu&bﬁz@hf@ﬂn@dﬂe&%%ﬁﬂ&m FUEd-Bas assBEz%t%H'vﬂ Hgune

di sorders associated wth graft transplantation may prolong thé survival
of the hostla@ﬁhintaﬁ@nspl ant ed organ. -13 WD 2006/108035 PCT/ US2006/ 012648

[ 0051] her |n Limune syst i sease’ inc|udes any di sease

nedi at esgs t@%g cel FEE PEEY H]F@KW 1h°‘% Sﬁé’é’i"’ﬁ“‘?ﬂz Witk pradt tramsplaRfaie)” but not
limted toyeatt r i mmune
di sorders glgsoc&:?gﬁeﬁﬂ glﬁamﬁb%r%g?%% astdrrgérpg%&gh g!t§e§ﬁﬁ{&%ﬁgg§5‘§ﬁﬁ§2ﬁ’€§§l§ghere| n,
"i mune di sdksdedsding,doenat ledited tohingnabd diserdnsplariadcd ofif grafeans any

transpl ant_ rel di sease cell interactions with B7-positive
cells incl B%HSR n%gﬁf”ﬂ?ﬁ 190 %aﬁégla{eg db%h%ﬁ‘ﬁéﬁﬁcf grdhost disese{@QVERIwi th graft
transpl ant gt g i)ﬁmlCﬁ 8k B&Y At fﬂfn"f‘%nerrﬁ!l@&@@raﬂ%}ﬁﬁ{t s or B AL I i@y host

di sease (GVI (e.g., such as may result from bone marrow transpl antation,
or in the ioktuse)oncafonld thofrftan tepsplargjiedtdionaafte tdj\@ngnafﬂae(gliaﬂ sanspl ant

i ncl udi ng acut tian aof the graft or spl nd chronic rejection
of the gragfmgﬁ hﬁ@%‘?ﬁﬁfejeeﬁ?@ 6%’3&”‘%9“%9? ﬁl grgaravare sdidaft s or

xenogr af t Sgrahh 888! 0:0&Ib gl%hk QQ;E@J 51%69 115?1'@?9 Bﬁ{céenz) g?fﬁ%%ﬁ%ﬁ'éﬂﬁ anat ony

all ografts or xenogiafts, T ncluding but no Islet cells
(al so kno&wt@sy hiddga ) or xynsgihfs indlediag bthceﬂ;lmltaﬁUD @hm 1sh:eecﬂls {alkd ver,

ki dney, lu nose, or f [ 0053] As used
herein, i E%i al(‘ifsf”é?s%fqgv]@paybgﬁ%é’éuﬁoﬁ%ﬁ e vt QQ‘?‘-’é@ W8g linmited to, T

cel | Iyyph%ndgléegq dlbsaﬁggeeegrmbl astic | eukem a; testicular angiocentric
T cell |ynphoma; ‘and benign |yni phocytic angiitis. [0054] As used herein

aut oi mmnei%ﬁ%]ease@ usn¢ herdie, inbutnaprelifantive diseised ifcbudeZbutdicgasiedeguch as
lupus (e.g hritis), psoriasis; . Hashinoto's

thyroiditi& 1 Icﬁ EJHF@ %g%%&@ﬁg}g@ %ﬁu’ég%%@“%é?ﬁ%ﬁ%%‘%@?ﬁ"ér

aut oi mmune c'ﬂtl RbGagastchidng i sease, diabetes (e.g., insulin
dependent o RRHbHa dnSympFisth B tn it

[0054] As used herein autoimmune diseases include, but are not limited to

20 diseases such as lupus (e.g., lupus erythematosus, lupus nephritis), psoriasis;
Hashimoto’s thyroiditis, primary myxedema, Graves’ disease, pernicious ancmia,
autoimmune atrophic gastritis, Addison’s disease, diabetes (e.g., insulin dependent
diabetes mellitus, type I diabetes mellitus, type II diabetes mellitus), good pasture’s
syndrome, myasthenia gravis, pemphigus, Crohn’s disease, inflamatory bow] disease

25 (I1BD), sympathetic ophthalmia, autoimmune uveitis, multiple sclerosis, autoimmune
hemolytic anemia, idiopathic thrombocytopenia, primary biliary cirthosis, chronic
action hepatitis, ulcerative colitis, Sjogren’s syndrome, rheumatic discases (c. 2.,
rheumatoid arthritis, psoriatic arthritis), polymyositis, scleroderma, and mixed
connective tissue disease.

30 [6055] In order that the invention herein described may be more fully understood,

the following description is set forth.
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di abetes nellitus, type | diabetes nellitus, type Il diabetes nellitus),
good pasture's syndrone, nyasthenia gravis, penphigus, Crohn's disease,

i nf 1 amat ofy JgMosshissease 25 (1 13D), synpathetic opht hal prausassk@izmine
uveitis, multiple sclerosis, autoinmune henolytic anem a, idiopathic

t hr onbocyt openi a, primary bil i ary cirrhosis, chronic action hepatitis,
ul cerative coliti sC(BﬂB@ﬁéﬁI@N§MD(METH(hESrQF TS N YEDEEIQNe. g.

e oL BB a0 Qe AU ebbaky A KNG B BB

herein desggi ée@rgpraﬁmeﬁ IR Eeh Yo tdin ARl $4RR e thet BrEmbRlchRYWLAthed@s®mEd Pti on
is set forth. -14 WD 2006/ 108035 PCT/ US2006/ 012648 COMPCSI TI ONS AND

METHODS OF OTHEugeWEWm FEB3BIP CRhimbfrieserequisity epsiionlapipoWrdeselh new cl ass

of i mruposuppr SSI f or nta on. usi on . protein
Chat bt Ads SERVeHE: b NLE b i bhERS AR & e fvabor i hESUARE cel I's
(APCs) in h'1§hﬁmﬁ9uﬂp%&§dr§i @€ RestididAHigtibefod oF 1tsTm61%Eﬁ1a15taﬂféE ipekon. The

sol ubl e CTLA4 nut ant nol ecul es of the invention differ fromexisting

i nununosupppesSeitit of iiseffche Thegtredeot Bdentictprpbided wiué CTigdmohtestul ar t ar get

and the i fici its ef nvent i rovi des sol ubl e
CTLA4 nut arﬁ‘&c%?s t&%ﬁ rgféogflﬁﬁtanflg?%%gpgga%cﬁ (gﬁﬁé’ a‘ﬂﬁ}?%ﬁ gﬁ In sone

embodi ment sondbeCTE Ak Wl tatETA% MUARNLRIIRAY EDRong MR CIme hit ¥ 1184580

and/ or CD86 than CTLA4lg. 10 For exanple, L104EA29YIg bi nds approxi mately

2- f ol d 1for &caekahylet hHHBEAZOT 1g hinds a;qpmmm@ly Rdpki mafetanidly 8fnmikdypo as

CTLAAI tg d e i
Stronger bitrch e BB LRt TR0 At T R DO A B P LBV e HRED CTLAGI g
at bl ocki ngnbl@wmy 1SS S sTONRF bindf; LERQGH TROAE R0 Y RS RH-8A6R!

i nvention provides nethods for treating 15 i mmune system di Sseases. The

met hods compfccge hamCAI Sty itrigockinhenapeuesnseonposi ti on, conpri sing

sol ubl e CTLA4. gut ant nol ecul e scl osed her.ein, ject in an anount
offoctive 10050 oDee FPbPOSE g b2 SoR el Bt PP 2o
syst emidi S§asGHe sfdethidQRRL! Yhe hitthe® b%hﬁseqlafﬁﬂ;smﬂﬁ@attha%&%l es

di scl osed herein iy provide long-termthera i Nmune system di seases
by 20 bl oc lqonmo'slhen,'l'oocfe}lrilwﬁﬁombéﬂ @Thé‘lmaltantlmlecrtécﬁtdlmedﬁlhr@nebya bl ocki ng

oo, SRR S SrLon. b c2; oL sLor sLanal s, Such o B b vl
system di sgag@ifmelsPabidfscalidl AARionally, the soluble CTLA4 mutant molecules
disclosed herein may provide long-term therapy for immune system diseases by
20 blocking the T-cell/B7-positive cell interactions, thereby blocking T-cell
activation/stimulation by co-stimulatory signals such as B7 binding to CD28, leading
to induction of T-cell anergy or tolerance. Immune system diseases include, but are
not limited to, autoimmune diseases, immunoproliferative diseases, and immune
disorders associated with graft transplantation discussed above.
25  [0058] Another embodiment provides methods for inducing tolerance in a subject
having immune disorders associated with graft transplantation by administering a
therapeutic composition comprising soluble CTL.A4 mutant molecules disclosed
herein.
[0059] The soluble CTLA4 mutant molecules disclosed herein exhibit inhibitory
30 properties in vivo. Under conditions where T-cell/B7-positive cell interactions, for
example T cell/B cell interactions, are occurring as a result of contact between T cells

and B7-positive cells, binding of introduced CTLA4 mutant molecules to react to B7-
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not limted to, autoinunune di seases, imunoproliferative diseases, and

i mune disorders associated with graft transplantation di scussed above. 25
[ 0058] Anad hwti@dbodi nent provi des net hods for induci ngpdiab@ianessgn a

subj ect having i mmune di sorders associated with graft transplantati on by
admi nistering a therapeutic_conposition conprising soluble CTLA4 nutant

nol ecul es BPSETONES ohersine Bloolis 9payThtsrisnd, Ubl b, Aw Trodl BB -msiteeul es

di scl osed xhi bi t,..inhibit erties in vivo. Under

condi ti onsp?%@lrmédﬁlog%qu‘ldg?g Bb]éclgfl?l\}én 8@ “i“%}l?f?’ﬁ’ﬁ%o@ts?sons for exanple T

cel I/ B cel [00i60f er atidtRRISmbBRBn € i ded n RS @R raslel%gmam?g& ic%époha@ésween T
cells and 137-positive cells, binding of introduced LA4 mut'ant nol ecul es

to react tBUBERS ICEBONAL @E@Bﬁ@@@@@&eﬁl@ﬁﬁ] bi52066IDIEAEABA4 puint modecokek| s, for

le. B t the. T |1/ B7- t
! © S g Bt 5L e by
Anot her enpasdbamey orﬁﬁ@ﬁhd@l@e f!ﬁtvgﬁ’cq he 'fncfu@ﬁ’éﬂ ﬁi‘ Ay uﬁbﬂ@}@%_rﬁ&s PE{LSES.

| mmune responses downregul at ed uced) e so LA4 ‘mit ant

nol ecul es Stgubipﬂlés@ﬁumwgohcmydﬂadomd hmcyn ofayiiniibiilte fogotmms bF ocki ng an

i mmune response d dﬁ){“i’fh E)}q_ﬁresst or i nvol ve preventing the induction
of an i mmufe gf)lo as T Jgrplsegicdre E%Paﬁiml% ¥EIRNER “}Y'8E| osed herein

may i nhi bi &yt&lﬁﬁe broaetiNsy Qtfppr%ﬁl'gvla&e@ﬂegbo%%slo%by%ﬁ@lﬁn%% Liky [H?%lgﬁé'

proliferation, cytokine secrétion and/or =~ cytokine pro tion
suppr edsi n@l Trogls pr batk Jomides thersobyblé 6dm4ngutsmano}bmdes c&xlscémsadmereixﬂ inT

cells, or Fur.t her dISC| sed
herein, i “’é’f%lpi"ﬂ it W&%‘@%}ﬁi/ YS’?%‘&?ﬁWaﬁDﬁlg Oh SRR g ol |
proliferatipkiad S’éc%tmn%ﬂcﬁhhs!’h%s@@ﬁf @Hﬁ&'a tis@RChk RS ioh s iddukfod Sld?'ced tissue
destruction and induction of T- cell unresponsiveness or anergy. [0061]

CTLA4 nut aerll wobsensiegesormpmnesy. at I east the ext racel | ul ar dommin of 15
nd CD30 and/o The extracel | ul ar

glr_ f\i40 nor @%gikﬂi\:ﬂ.ﬁr‘é{ %Ean%ﬁﬂ iﬁ?ﬂieé CRORTIES %té%ash‘ll?c i ?’F(’?Hé]@f foraEgwénce

startimg wth osition
AN ]'}Ig W EhA4 dﬁﬂrﬁéﬂsﬁﬁer@&f tﬁé’csdlﬁdéll @@gs)]anfigar@eﬁ%lg %@%R&%&@f B%I"f'l%ng 5).

Al ternati v@ﬂ cyCTLhé H@U(ttmttamééctulﬁ armprpﬁus b emimf acndhsaaqﬁmko%m@m wohpri se an
oo, 81 SRRERES SLA LI, AD o301 e 20 S0 ROSLL O AR RON
8, SEQ I D NOS: 35&n@|219016f)gure 8, SEQ ID NOS: 5 and 6). Alternatively, the extracellular
portion of the CTL.A4 can comprise an amino acid sequence starting with alanine at
20 position -1 through aspartic acid at position +124 (Figure 7, SEQ ID NOS: 3 and 4; or
figure 8, SEQ ID NOS: 5 and 6).
[0062] In one embodiment, the soluble CTLA4 mutant molecule is a fusion
protein comprising the extracellular domain of CTLA4 having one or more mutations
in a region of an amino acid sequence beginming with serine at +25 and ending with
25  arginine at +33 (525-R33). For example, the alanine at position +29 of wild type
CTLA4 can be substituted with tyrosine (codons: UAU, UAC). Alternatively, alanine
can be substituted with leucine (codons: UUA, UUG, CUU, CUC, CUA, CUG),
phenylalanine (codons: UUU, UUC), tryptophan (codon: UGG), or threonine (codons:
ACU, ACC, ACA, ACG). As persons skilled in the art will re‘adily understand, the
30 uracil (U) nucleotide of the RNA sequence corresponds to the thymine (T) nucieotide

of the DNA sequence.

- 16 -



[0062] In one enbodi nent, the soluble CTLA4 nutant nolecule is a fusion
protein conprising the extracellular domain of CTLA4 having one or nore

mut at i onsywg Mo@idseG on of an am no acid sequence begi nnipagNid3/03R4E Ne at
+25 and ending with 25 arginine at +33 (S25-R33). For exanple, the al anine

at position +29 of wild type CTLA4 can be substituted with tyrosine
(codons: UAOJ)G&]JAC)Indkioﬂemmﬂ)b«ﬁeicym, tlaed shitie CTead hetasiubsletuleatsedfugionh | euci ne

d UUA, UUG yl.al d UUU, UUC
5 ?3 p'? 3; han P(f%tswmw th%?xtfﬁ’?%&?ﬁ %%% 88@&?9\4 1,%&?9%' Ogig:ég 3%@3515%@51 As &
persons skiy Fiegehdé B L R6n BF In Whinb Lead &%GHB&?B&E %qth rh&ﬁm%gle% agy bpd U

nucl eotide o sequence corre ponds e thymne (T) nucleotide
of the DNA enémgendeglyeiné aﬁ/\ﬂ(ﬂ’({@ﬁ)’f‘l@B@BS FBCeA4082 0.0 6td28 485sitipDBEBF of n

anot her _enmbodj nent, _the s CTLA4 nut ant le is a jon protein
conpri sPng ! tygs Gk 920 rsu%%‘r?’& wWih shutpnie %éé/fcﬁéoﬁn@%ﬁr é‘%‘f’i—:‘ fut at i ons
in or near i oni ne at
r7 and e g u e i AR S RS r e T ’Jmﬁc. e at
position +J(B1@uﬂéS$EQI[}dN®$JeS £8leA4 can be substituted with glutamc acid

(codons: A CTLA4 nut ant | ecul e ng th| S substitution is
referred tdom]el nh’agetlﬂli@h@%nbctdml@ﬁ 6801“§Eé%8& u%)1.”[0064] I'n

yet anot herfuﬁBP?ﬂJtéEﬁ%m hEﬁﬁ%?&e&: %@eiﬁ%%}ﬂ%ﬁ%@%&f&%ﬁﬁﬂhgohéox%oxfeusi on

protein conprising the xtr uI ar having one or nore 10
nut ati dos imutbtiensS2ShdRSE-ARE aMBVIGIBIN TrregionnsForFammekapbre, entodonent,
enbodi nent, _a CTLA4 nut %nt nol ecul e conpri ses, ty&gg ne posjtion +29

8}

i nst ead of 2t hhi\AEuiam dolgTle CATRITSSE EOSHC HHSFR i‘@?&eagr?g?}éﬁ’@eoafn euci ne.
A CTLA4 w‘ﬁt{ﬁ%n E@éxc‘?& e&);ﬂﬁaé' %@4 1ﬁs|’f\lh%g%f géﬁ@&%' tA“b'TQﬁ% 1h1§ta1‘it%(ﬁ5&§9he§v‘?%%er ein

as LI 04EA2 e nuclelc acid | ecul e
t hat encod G:Besie EOYEAROs @s tesormdnd Aevaandhsil 09933&9Y5g (.H@ArEAZSEAQ gDandsSwas

deposited on ne 19, 2000 with th ArrerlcanT lture |, IIe |on
(ATCO), 10804 4&n iThe paslel a Bid\molcc%ﬁlég%&cod%% oY C@NP@%Q

PTA-2104) . Thapp0os, LIDAEAGALRANRCLAE 1) Bode ﬂ&@%ﬂ&l G CRERMA

vect or e invention further provi sol ubl e CTLAA
mut ant m)l @Ml&tx&@(ﬁ”ﬁ@ﬁb i 19ROy Uaivesxty Baed| Mahams dARI0OM] GP2QP @TIAI Nout ant  as

;2?\{\?0:—]? s;: P 7% SE]SWCdel Onlpl 0&@328&’% \Lrle)cio%rlb falderlilxr/aetwg O?I%e pcBI\D@vec?orand 6) or

(INVITROGEN).
[0665] The invention further provides a soluble CTLA4 mutant molecule

20 comprising an extracellular domain of a CTLA4 mutant as shown in Figure 7(SEQ ID
NOS: 3 and 4) or figure 8(SEQ ID NOS: § and 6) or portion(s) thercof, and a moiety
that alters the solubility, affinity and/or valency of the CTLA4 mutant molecule.
[0066] In accordance with a practice of the invention, the moiety can be an
immunoglobulin constant region or portion thereof, e.g., one or more of a Ci1

25  domain, hinge, CH2 domain or CH3 domain. For in vivo use, 1t is preferred that the
immunoglobulin constant region does not elicit a detrimental immune response in the
subject. For example, in clinical protocols, it may be preferred that mutant molecules
include human or mopkey immunoglobulin constant regions or portion thereof.
Examples of suitable inmunoglobulin domains include, but are not limited to, IgCyil

30 (lgCgammal), IgCy2 (IgCgamma2), IgCy3 (IgCgamma3l), [gCy4 (JgCgammad),
IgCp (IgCmu), IgCol (IgCalphal), IgCa2 (IgCalpha?2), IgCd (IgCdelta) or
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that alters the solubility, affinity and/or valency of the CTLA4 nutant
nol ecul e. [0066] In accordance with a practice of the invention, the

noi ety ca&pob&esatgess mMunogl obul i n constant regi on or porgdposihbheseod, €.g.,
one or nore of a CH 25 domain, hinge, CH2 domain or CH3 domain. For in
vivo use, it is preferred that the inm unoglobulin constant region does
not elicit I@&i@g%mém)aloﬂmnmmselsqaméla nFurther, oshdpjimotunog@obulexanpl e, in
clinical nt nol ecyl es include

0 referred

urmn_or MBRGS FIRAA U e RN DI B G 8 UB FERH oF Pi-cof
Exanpl es o t are not limted
to, ancyl %‘3%(’5‘:“8 a&n}rl%g ), é: g&l/lgg?#égtéc}lég%s)r&piogg# (I Cgamma3), |1gCy4
T AR i ey i o e e

I elta - 17 1 5 P U 1264 I g g si lon).
E‘lﬁer i g%B%%l éfraedeE}HE‘%‘PtB]l WM GIEERgRse @t%blchﬁ?o@?%ﬁﬁﬁm?m%éﬁfg@ ant
regions Or 1rBHfuhbﬁBb\§1 (fo‘?@tfan@lreﬁmﬁ%‘??bg oft thE& ﬁlrcﬁ%hﬁ/ t‘?l[? ﬂﬁ a%faliﬁl %ﬂc non-
|nnunogen|c i nunhogl obul 1 n cofist ant regi ons or port ereo [ 0067]
For cli ni cahmunoglobdimssonstani egionebepordn theadoft ﬁ)@clclﬁ‘ﬁlﬁ’[p@lo@b@hﬂdblMI ety does

5 not elicit a detrinmental .immune response in a S“g$60t The preferred
moi ety is LRENIPHARHBGCSREIS hunehsyhieclidige 81 loneep 642 ad Gigesions i ncl udi ng

the h t th f.
one oxanpl & A B e AT R SRR Ak SR PR Bhb B 1l i ng

t he hi nge, cﬁhlpﬂeﬂleandczﬁhﬂerrtegﬂomﬁcltw@m Glalliled‘ff@téla@t@o(%f derh@mt tdncti ons such
as binding to Fe receptors, nediating 10 conpl enent - dependent cytotoxicity

(CDC), or M%%%CYMWB&SH%QQE%a"é%tmwwglolmém TRPEH 81 Bavsane ot yw(EADCC)
The |
T the G- Ty Iy Sk, TRYEHE dORGHCho TRNGE oD RSt RS, B

wher e t he puraICONWwmeteahemtibhmobilads g mamglchpdbmt%fﬂﬁe i mmunog| obul in
to its ligand, by increasing or decreasing the binding capability of the
15 i nmunogFBBInPEobEinHe tisdiapd, d)rygncr%%n?e@@ai?sxeésmﬁmedvn@ﬁg cimbiieof the

I mmu nogg ob 'ﬂln no@ﬁfmﬁh}y to'ﬁyre%f%%lgdgo %g?es Iﬂulnatﬁor;'% 119{116 11 nul’l%@é)B%St ei ne

resi dues wi t he " Cy e| ! posi tions

+130, +136mcad§t§l ma-y-lﬂxﬂﬁdeadflﬁngctshﬁfdhﬁ oi gtlits Ws’ld‘lmSﬂel%idﬂ@s \(vﬁluglih@hlﬁge SEQ I'D NG
8). The immunogl gbulin noiety nmay al so include the proline at position
1148 subst dPHeEd %%males@eﬂﬁ@ema%atéwé\mnﬁi Hl ¥ Jupe @d(*éééamuwm@ 8).

Further, Qe ILAL H9R%. fﬂﬁﬁgqgsmgfgg%qﬂﬁﬂmgp b%l;a{ By 1&% Aefgyino the

| euci ne at positio aranin
posi tion +i5proline at position 1148 substituted with a serine, as shown in Flgure 9 (SEQID

20 NO:8). Further, the mutations in the immunoglobulin moiety may include having the
leucine at position +144 substituted with phenylalanine, leucine at position +145
substituied with glutamic acid, or glycine at position --147 substituted with alanine.
Examples of immunoglobuling moieties include those described and disclosed in U.S.
Patent Publications Nos. 2002/0114814 A1 and 2004/0151725 Al, U.S. Patents Nos.

25 6,444,792 and 6,750,334, and WO 97/28267.

[0068] Other moieties include polypeptide tags. Examples of suitable tags
include but are not limited to the p97 molecule, env gp120 molecule, E7 molecule,
and ova molecule (Dash, B., et al. (1994) J. Gen. Virol. 75:1389-97; Ikeda, T., ot al.
(1994) Gene 138:193-6; Falk, K., et al. (1993) Cell. Immunol. 150:447-52; Fujisaka,

30 K. etal (1994) Virology 204:789-93). Other molecules for use as tags are possible
(Gerard, C. etal. (1994) Neuroscience 62:721-739; Byrn, R. et al. J. Virol. (1989)
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substituted with glutamc acid, or glycine at position +147 substituted
with al ani ne. Exanples of iimunogl obuling noieties include those

descri bedwandodliosedsosed in U.S. Patent Publications Nogctaf0dsRikd8ld Al
and 2004/0 1 51 725 A, U S Patents Nos. 25 6,444,792 and 6, 750, 334, and

WO 97/ 28267, , O he i eti i_ncl ude polypeptide tags. Exanples of
sui tabl e ta@%hg‘?qig’r{?(%%{li’t ggf:tealn f98|75n%'cfeé’-é]€ tzégtlﬁgfﬁ§@75ﬁﬁﬁ@bt§+aé}9 v gpl20
ol ecul e, E¢;pmpl.egid.gno.o@nd ova nol ecule (Dash, B., et al. (1994) J. GCen.
Vir-01, 75:1389-97; lkeda, T., et al. (1994) Cene 138:193-6; Fallc, K .,
et al. (1998W6€k! | Theiinventinofurtikd rodddes sAubleujitaatCET L8N ghusien pteing 1994)
Virol ogy 204:789-93). O her .nolecules for use as tags are possible
(Gerard, C Pfégef tl.aﬁ TE AR B iltjl’éf’rf%@%QBdiQflcﬁé@?ntWﬂﬁPmRareéﬁo aild g,

Virol . 98 G 48. . 7 ;oM th,
. ot al. (P97 Sl ance T0 1100 o T aery vh i P oL SEOIIRON
233: 209- 2129nd 4)0069] The invention further provides sol uble nutant CTLA41lg

fusion protei preferentially nore reactive with the CD80 and/ or CD86
anti gen con@éﬁ@d t & GRather esrtodirentTibagolubisC Hdthpiueant soleroleipgoddsg as shown
in Figure 7; EPECIE 4y . ] di ment., the
sol uble CT ijgéﬁ %in%l N%Fé%ﬁ?%?%%%hulég%gég Eiet\%ceﬁ ?@%}egfrﬁa‘%%% gtb%n&naé]%‘i due,

whi ch is | coahewbghgtliegortidne TEELRdctipa aiiiinmadd dad beanyi Mo aglioRdhiimepor ti on.
The jug@ti oq am.no acid can be any amno acid, including 10 glutamne. The
juncti ol anfREMHET ¢l REIHEEY iipg avidedn By intradueed byrmelecwl pieorichainicaky nt hesi s
met hods  knowRHeBis by stkno‘hg%gﬂe A4 another enbodi ment, the soluble CTLA4
mut ant nol ecul e I ncl udes the I mmunogl obulin portion (e.g., hinge, CH2 and

CH3 donai nsiN7iher én amyharendlodinadntf the solayS et Masintuefcu:hididestthe hi nge
domai n of the i?{l&%ﬁgl obulin portion are 15 substituted with serine, for
exanpl e, t WEURYRESMER PaRiopde L g, Cii3end CHBedompins)g gbere @py gualkofthe SEQ | D
NCS: 3 and A4 £d: inShil, i - tant — nol ecul e may
al so i ncl udémteﬁ{ee Iptl’rlgﬁs’ﬁvgﬁgltn pOSI g?(lé)@% 3111405?1 %&gg%ﬂﬂoé?%aﬂu%p?ﬂlog %erine, as
shown il% Figbstitud BEQeHDe, NOSexadaadhédyseindiagpdstidhs C3EQ +DsNeS:13B and 6) .

equence | IRBH b STCH) NORG P ids CERebto. SHE B PRCEMAar TomILR of t he
S(Ia-lc_]ﬁ\gncgo{ Lrgtgl@smﬁ{% lxﬁag}%lsg%@}ﬁ'&e e Ip?&lmeeat pggﬁorﬂ- Al RGREL 9% 1CA sr]eri%g, &Y
shown in Figure 7 (SEQ ID NOS: 3 and 4) or figure 8 (SEQ ID NOS: 5 and 6).
[0072] The soluble CTLA4 mutant molecule can include a signal peptide

20 sequence linked to the N-terminal end of the extracellular domain of the CTLA4
portion of the mutant molecule. The signal peptide can be any sequence that will
permut secretion of the mutant molecule, including the signal peptide from oncostatin
M (Malik, et al., (1989) Molec. Cell. Biol. 9: 2847-2853), or CD5 (Jones, N. H. et al.,
(1986) Nature 323:346-349), or the signal peptide from any extracellular protein.

25 10073] The mutant molecule can include the oncostatin M signal peptide linked at
the N-terminal end of the extracellular domain of CTLA4, and the human
immunoglobulin molecule {e.g., hinge, CH2 and CH3) linked to the C-terminal end of
the extracellular domain of CTLA4. This molecule includes the oncostatin M signal
peptide encompassing an amino acid sequence having methionine at position ~26

30 through alanine at position —1, the CTLA4 portion encompassing an aminoe acid
sequence having methionine at position +1 through aspartic acid at position +124, a

Junction amino acid residue glutamine at position 4125, and the immunoglobulin
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permt secretion of the nmutant nol ecule, including the signal peptide from
oncostatin M (Mlik, et al., (1989) Mdlec. Cell. Biol. 9: 2847-2853), or
CD5 (Jongsp 2f¥e/1ddoset al .,  (1986) Nature 323: 346-349), wrrideocki1ona!

pepti de fromany extracellular protein. 25 [0073] The nutant nol ecul e can
include the oncostatin Msignal peptide |linked at the N-term nal end of

t he ext r ac ®PTHATLCHSRESIRE SR 2omnacid semrentrehayingegiutainpmasidafl robionn-1861 ecul e

(e.g., hin 1d, CHR) _linked to.th -f.enninal end of the
extracel | u%u%ﬁﬁq’%ﬁﬁ%ﬁig@c%aggaqaémf ﬁ%ﬁdes the oncostatin M
signal  pepodTde enChipastse CYLAR BiaAOmakEHcSSAHE RNV AGDTBERA QY NE at

position -26 30 through al anine at position -1, the CTLA4 portion
enconpassi APlemiamr feeraisidynbegsantwdhalhngoirstit oribods aty podids tha +1

t hr oughsas L3 ' ositlon 4, a. junctian am.no acid residue
e a5 2o Red e 6RE MRt ) SlebieTion S DS bl e SRR S5 HE 1095
YCT/ US2006/kR3i26:48 andeichi&nhe B apB assi An@knpHoNLuRC AN SRR YRGSt Baving
glutam c acid at position +126 through |ysine at position +357 or glycine

at positi ofiticgiged wplgyaqnditinss dait pbineit GPLbaGt erlittarkpms the ulugsit ofolddaks;

i nvention - : i ] mol ecul ar. or..chem cal synt hesis t hods. The
nol ecul ar %ng(?hsléﬁgg El?/é e:%ﬁ%sg%iem?tﬁ%t 5o S‘FIF%\/\HFf%"tagB%p.U WPFtB)&LRfit&“S a suitable
host cel | whitintandletliepmas i rbleaCibRehibRto beEXPFRSSEh RBHeIf! he

sol ubl e CTLA4 nut ant nol ecul e;ﬂfgdul turing the host cell so ei ﬂ%&gga%&ed under
condi t # ®ns 12 hasecraediy the hestisedt The hndeed mptans moldrelesusmmidengl goul es;  and

i sol ati tant mol ecul es. i gnal peptid ti f th

mtant ol Soon £ Bar APEdeTHE Bl Citoreeaf 16 o enale fukseduh 1 ho cell

surface anthatietpeotbie hagias giatThy4 bhe ;lﬁqﬁﬁmﬁﬁ)giobulﬂﬂ ?pltﬁroﬁé! stid figaﬁgé ant
| n

nmol ecul es can undergo post- translational nodification, involv cl eavage
of the si gfHl oseptatigetheslapinsdupesition mhtrondting intaehatutzavittagt mblec@¥LA4 and t he
i mmunogl obyl .. 1Ay The cl eavage. may.occu fte ]ﬂ(g | anj ne at

posi 1 on - 1vill BRHHRRS ph el s sl BB e P g TN o ne at
posi ti b +inds; drifRubd §, SEQ@ID NORGE (i WeBalvelSER: bR ug@ okeudid, 4 or
figure 8 SEQ ID NOS: 5 and 6). Al'ger(_ﬁativel yl,c he cl %a aénea%rrayuoccar after
t he net hi oHieriBetionEsit pewiion 2, resadtinletinagnitnreanuabiumeleonle Aatingrolasinahe havi ng
al ani ne at [ t]on.- the first amno acid. 10075] One skilled in the
art woul d B%ﬁggm%rjeg{]ﬁggmgég?%os%ﬁl in of L104EA29YlIg in mammalian cells can

result in {00a5pr odvsd dkaneaah ths ardRBuIdbel LI Nk ex%ésisi%ﬁtoﬂ,lﬁ!ét?&zé tiy 20 the
proteins produced can have the am no acid sequence of residues: |3 -1-1to
+357, mammalian cells can result in the production of N- and C- terminal variants, such that

20 the proteins produced can have the amino acid sequence of residues: (i) +1 to +357,
(11) -1 to +357; (iii) +1 to +356 or (iv) -1 to 356 (Figure 7, SEQ ID NOS: 3 and 4; or
figure 8, SEQ ID NOS: 5 and 6) .

[0076] A preferred embodiment is a soluble CTLA4 mutant molecule having the
extracellular domain of human CTI.A4 linked to all or a portion of a human

25 immunoglobulin molecule (e.g., hinge, CH2 and CH3). This preferred molecule
includes the CTLA4 portion of the soluble molecule encompassing an amino acid
sequence having methionine at position +1 through aspartic acid at position +124, a
junction amino acid residue glutamine at position +125, and the immunoglobulin
portion encompassing glutamic acid at position +126 through lysine at position +357

30 or glycine at position +356. The portion having the extracellular domain of CTLA4 is
mutated so that alanine at position +29 is substituted with tyrosine and leucine at

position +104 is substituted with ghutamic acid. The mmmunoglobulin portion of the
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(ii) -1 to +357; (iii) --1to . -356 or (iv) -1 to 356 (Figure 7, SEQ ID
NOS: 3 and 4; or figure 8 SEQID NOS: 5 and 6). [0076] A preferred

enbodi memnfyg Sodi0s@subl e CTLA4 nut ant nol ecul e havi ng t hecraxbiaaetdssl ar
domai n of human CTLA4 linked to all or a portion of a human 25

i mmunogl obulin nol ecule (e.g., hinge, CH2 and CH3). This preferred nol ecule
i ncl udes t Heutartiaglegde crpbe Butatde se Blatithe systpinat | pesiiaed #y 288 ami no

il
aci d seque_@%;@ ageaéi}bggm%t\pft}?&r&%, aaﬂ[dt Q Erlecﬁllng gteﬁko;siit% rl‘lr-ﬁl:ﬁggs %Q%B%%E%dfw%}gl d at

position +1 unction “anm no’ aci Si uta +125,

and the i mneg! OhidhiantPeTEduddlis QIBEG SRRESEreig a8 [TIDANA 20 ApI (Higate PEHQ i On +126
through lysine at position +357 30 or glycine at position +356. The portion
havi ng t he IBXAPacdindifhr domain of CTLA4 is mutated so that al anine at

position +29.i.8 substituted with tyrosi d. | eucine at si.tion +104 is
Pubst | ot edot T g el e Bedtpe et A BB i uPbraf i AE 20 wo
2006/ 10803567 64320060 REAS; alibiha B potRloaC Uk oG@a ezt A2 dosifon t hat the
cysteines at positions +130, +136, and +139 are substituted with serine,

and the protli2dea anchesaminorickhggdieglatibying etutcstionitiBs, adithsme. This nut ant
nmol ecul e is_desj d herein as LLO4EA29Y] i,qur.e 7, ) | : 3 and
D, °6" [ o7 ISR R ReS el e e sh s Vel 4 Sl L o 6. having
an  amno amiodgh BEURNE Pokiavh 85 RoENVAIRe AlpoBitidhtiies). - Thetfdiidvagpaet i ¢ acid
at position +124, a junction am no acid residue glutam ne at position

+125, afd taEacdimaidghebuet GIlpdt i wntatedse Mpa skiving ag potiben t2%isireplagedposi ti on
+126 (e.q.,..+126 .through 1ysjne.at i.tion +357. 06 glycin t position
1356« “he BT CResi 0N Rk al PR PR 1Pk M i et R Mot at e
so that al apiméoglobRDE pbitidR of 2R hstah©RbREAH isvntitddsb Rt fies cydfthds@tici ne at
position +104 is replaced with glutam c acid. The imunoglobulin portion

of the nut awsitigps dE0, 138, andtidBe dresepieprit with ecrings i the gradine appesitidions  +130,

+136, and +] are,repl aced w th.serin nd, t.h roline at position +148

s repl aced renoue Rt SR malils i Be BB dhefer ef n hs 15

L104EA23YI g 10REGLOY IS (FiSEQ7] DN NGsamehdt)). Afidreke dibgi Sé@Rade IBRpeeNce has

been cl eaved, L104EA29YI? can either begin with a nethionine at position
T >

-1-1, or bedgaved i lHEALAKImeanaethpidedgin with a methioning at pesdidretl, eobegin ol ecul e
of the inventign is . |l ubl,e CTLA4 mutant nol ecul e having the

extracel | ul'ar” donmarn %%ﬁﬁﬁﬁhh CTLA4 linked to the human

[0078] Another mutant molecule of the invention is a soluble CTLLA4 mutant
molecule having the extracellular domain of human CTLA4 lnked to the human

20 immunoglobulin molecule (e.g., hinge, CH2 and CH3). This molecule includes the
portion of the amino acid sequence encoding CTL.A4 starting with methionine at
position +1 through aspartic acid at position +124, a junction amino acid residue
glutamine at position +125, and the immunoglobulin portion encompassing an amino
acid sequence having glutamic acid at position +126 through lysine at position +357

25  or glycine at position +356. The portion having the extracellular domain of CTLA4 is
mutated so that leucine at position +104 is substituted with glutamic acid. The hinge
portion of the mutant molecule is mutated so that the cysteines at positions +130,
+136, and +139 are substituted with serine, and the proline at position +148 is
substituted with serine. This mutant molecule is designated herein as L104EIg

30 (Figure §, SEQ ID NOS: 5 and 6).
[0079]  Alternatively, an embodiment of L104Elg is a soluble CTLA4 mutant

molecule having an extracellular domain of human CTLA4 linked to a human
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20 i mmunogl obulin nolecule (e.g., hinge, CH2 and CH3). This nol ecul e
i ncludes the portion of the am no acid sequence encoding CTLA4 starting

with met Ri@niRgeRss Position +1 through aspartic acid gic ﬁ@@h@(‘/(ﬁ%4§124 a
junction amno aci d residue glutam ne at position +125, and t

i mmmogl obul i n por on enconpassi ng an _am no__aci d sequence haV| ng glutamc
acid at podPPIUGASLYYE trleshis ciey binge, @Hzp@@ﬁﬁ‘3&n'fh35>?ﬁf%ed)m10@bhylel ne at

position + vV extracel | ular n. is

nut ated so E dezlragcu(g?%}é@)%ﬁbglséi %%Qs%fﬁffn RS g LBdd F?WE%WI@ nc acid.
The | unge ahmrrtelampoﬂﬁoﬁ IfllEthmﬂgal’iltspE{fﬁd: e@hepdsgiont@uesdisendinahinbRgiacy st ei nes
at positions +130, +136, and +139 are substituted with serine, and the

proline at Igsilieglgaminess bpgition dr%%inaﬂ@uﬂ@dmmﬁgbéplmegﬂlﬁh|cscqmnnda$mg mol ecul e

i s designa r o 6 [ 00791
Al ter natg i vgﬁgmﬂgna%e tg%lmhélgé% ﬂﬁ%ﬁ&'&?’%n? g IDQS%ISP%’ISE %ﬂﬂe ﬂﬂi’%?ﬁl D ol ecul e
havi ng an eg66.aCke poitian havinpile afrabinga dohafdof CTKLH id.QudtelUiahe - 21 WO

2006/ 108035 PCT/ US2Q 0 6/01 2648 i munogl obulin nolecule (e.g., hinge, CH2

and CH3). THICBesf Bretiend] biseubitiuied withelidamicteidCTINe pgsr jicrioon eftbenpassi ng
an et no’ i, aoRyEate, O ARLTB, T sharunc ot poslfon, -1t prust

aspart| C acl at pOSI Iron + tam ne at

posi tion +iRSubstitdtct ket miuqulld@b@ﬂ)ﬂoﬁn@@trﬁolsmﬂn@n@@n@ﬁ%%tﬂﬂ:d%@xl dhigm c acid
at pos:]_hl on +126 through | ysine at position +357 or glycine at position

+356 Eéwmbtﬁmﬁawieﬁ@e ihdestaopted deteindsdr (dEimingw SCTEQIDINOSLE atded so
that leucigne at position +104 is substituted with glutamc acid. The hinge
portion of ‘he mutant nolecule is nmutated so that the cysteines at

positions {0B0] +1BGtheAnte il RioniBviabdsidiinit ed T4 Russs ﬁl@ﬁculéﬂg\uh?
proline at position +148 is substituted with serine. 10 This nutan

nol ecul e |§Baé'§"ﬁfg%m@écwé@@mcagf @m@r@e(gﬁcgméex&e@z@mm @&nd  6).

00801 F , ; CTLA4 nutant nol ecul
havi ng: (S0 LB LN R O B Pn s Re YBbp et n. 6. g.
CD28, 63863@98@ (b)@ﬁxt&acoa@dmgwid y&au&l@e @Efﬁg‘ﬁsﬁdﬁn&‘e‘% bt Bk ehlrafc%ﬂﬁ%f on, fused

to a second am no acid 15 sequence; (b) the second am no acid sequence
bei ng a frdgRaolautenCHEds abih tiveks T edmadifentiommahs, (ﬁ?ﬁLeMmp{uarh bl ocks

Tl P A AT B ) RSB SSHAE 1o
+124 (Fi gupesiffon SEQ drﬁlgxhdéﬁ sBQach(és. Pind 4;@HRuR 8, T PN apa @Pd 6) ;
and (¢) a third amino acid sequence which acts as an identification tag or enhances
20 solubility of the molecule. For example, the third amino acid sequence can consist
essentially of amino acid residues of the hinge, CH2 and CH3 regions of a non-
immunogenic immunoglobulin molecule. Examples of suitable immunoglobulin
molecules include, but are not limited to, human or monkey immunoglobulin, e. 2.,
[gCyl. Other isotypes are also possible.
25 [0081] The present invention also provides a method for treating an immune
disorder associated with graft transplantation by administering to a subject an
effective dose of a CTLA4 mutant molecule with an extracellular domain of CTLA4
as shown in SEQ ID NO:8 beginning with alanine at position 26 or methionine at
position 27 and ending with aspartic acid at position 150,. or a portion thereof,
30 Additionally, in the extracellular domain or portion thereof an alanine at position 55 is
substituted with a tyrosine, and a leucine at position 130 is substituted with a glutamic

acid. Further the administration regimen comprises an early phase regimen, wherein
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and (c) a third am no acid sequence which acts as an identification tag or
enhances 20 solubility of the nolecule. For exanple, the third am no acid

sequence ¢ahRONRHs essentially of amino acid residues@iudhedibqage, CH2
and CH3 regions of a non- inmunogeni c inmunogl obulin nolecul e. Exanpl es of

sui tabl e i munogl opulin_ nolecules jnclude, but are not limted to, human

or nonkey i PRSERLEISH GrEiwRen giay range) fmy the faptiete § mepiipeestdraasapgalignossi bl e.
25 [ 00811 They: : i.nvent i o)A treating an

i mune di s%‘%ad g?&zggs}%déélglt\éggﬁ %P{ﬁﬁaé]?t garllg Ié)%ﬁg%g%?@ﬁ@bggﬁmg@ﬂ%dm nistering to

a subj ect af08ef f etddvitordils ahe brederT At BhpRRdeB heght Efoptbiimaiin
extracel lul ar domain of CTLA4 as shown in SEQ ID NO 8 beginning with

al ani ne at PysTRg Grerde agrociehvahigvdt wansplsotetion by agmindferingndiarsyDiset 4n
aspartic aci@d 0 Lol 1 ortion thereof. .30 Additional I)_y, in
t he ext fsace%{?cucﬁg? Hgor?;fiagﬁ%lfégg}@%%%wt? Cﬁ-:“iee ]?h%algfné)nﬁcﬁgsegflerbc(%i)?wg% IS

subst i t ut edwith ifetiéiodiye @Spdetional T dn€ibgiwieh Abarieosiid #Bodidon i 50 sSUbIsDi t ut ed
with a glutamic acid, Further the adm nistration reginmen conprises an
ear|y phasell} ¥§:Heh, wikhar aino acpdsappepedeLinoRe s IRGIUS2Q061tor2648d t he

| h £4 . -1 t LEst C {
post ¢ Fanaplaral TRt A0S iR af cESERI bR (IR IRGT, 1« more

frequent t hantanomblcyle aiROE}atAMdEinRARbINYrisdsha pFE PR réAMRALVIRReiAr OVi des
a nethod for treating an imune di sorder associated with graft

t r anspl kht abp 6A pPhase reines By fepgedraan thetjreick todhmonthe peddrangdantaise of a
CTLA4 nut an ;]r7rl9 | L 1.n0Q. aci.d_sequence begi nnj wi t h net hi oni ne
at positi oné gﬁgé&ean(ﬂﬂ ﬁ%g\%m@tg}hﬁiges%glra e r_géfc_ C@tﬁe .et(}g?rﬁn%?:h%go of SEQ 1D )
NO 4, or wi0o83in amheonaaiich SReHEPRE1dRe didltic AgidWhE1BoA AN RisAle POSi tion 26
and ending with aspartic acid at position 150 of SEQ ID NGO 4. Further the
CTLA4 nut aftclephide eesuanced sinending teinonng el sastersaprirespending saihe yolghks e

regi men, whetei ). L carly egi ren_may. range fromthe first 3 to 6
nont hs postg?g‘égslp Eéﬁnt?%fi:&%ﬁlés An ?ﬁ’%lg)t}(%"es %?r?%?%‘ﬁ?“%ﬁ’ h}? THhst© ?’“h(%iti ally is

nore frigqueimbletiians ADMNA{eyg., (N8I br 4 hgbridmenbi. onltdHEd ReY, Ry ANigesiauc] ei ¢
acid nol ecul es conprising nucleotide sequences encoding the amno acid

sequences cHPlEdsHHAIFAYL Coabieridioheispe  CTLA4 nutant nol ecul es of the

e on. WIaAe. ST IRpy LRGSRl do A GRSy, OV (0,
RNA or a hyhirdesidé befiedes of 02841enSdd] il lRabdcior stiiemiioMeshiRmear axtdes a
vect or, which conprises the
host vector system comprises the vector of the invention in a suitable host cell.
20 Examples of suttable host cells include, but are not limited to, prokaryotic and
eukaryotic cells.
[0085] The mvention includes pharmaceutical compositions for use in the
treatment of immune disorders associated with graft transplantation comprising
pharmaceutically effective doses of soluble CTLA4 mutant molecules. In certain
25  embodiments, the immune disorders associated with graft transplantation are
mediated by CD28- and/or CTLA4-positive cell interactions with CD80 and/or CD86
positive cells, The soluble CTLA4 mutant molecules are preferably CTLA4
molecules having one or more mutations in the extracellular domain of CTLA4. The
pharmaceutical composition can include soluble CTLA4 mutant protein molecules
30 and/or nucleic acid molecules, and/or vectors encoding the molecules. In preferred

embodiments, the soluble CTLA4 mutant molecules have the amino acid sequence of

the extracellular domain of CTL.A4 as shown in either Figures 7 (SEQ ID NOS: 3 and
-23



nucl eoti de sequences of the invention. A host vector systemis also

provi ded. The host vector system conprises the vector of the invention in
a sui t able, hRsho . 20 Exanpl es of suitable host cel lyqhehsdazsput are
not limted to pr okar yotic and eukaryotic cells. [0085] The invention

i ncl udes pharmaceutical conpositions for use in the treatnent of immune

di sorders 4988dPERLY NPBh3 Qﬁ@ﬁ}; T—tl PARARY Yot Bl VEh 1@&@9@?“@ @ven more

phar maceutbl% Ll L (91 f)l\é%ﬂ £ afn e GUb Ia s ) 1i. In
certain 25%¢€ V the HEEPSEFaEr S g& F qx?
transpl ant @hé Qcﬁlnﬁés%om@tl}ﬂidﬁﬁloﬂéﬂl@%ﬁrde@ﬂ%f ﬂfer@l&%a@ﬂﬁs’ FcURirze bl
interactions with CD80 and/or CD86 positive cells he sol ubI e CTLA4

mut ant m)l é‘éﬁhfé@edaﬁﬂedlﬁgéﬂf@n%EFW@BLMIbOﬁwBEE‘@IOEEIgHQW| ng one or nore

mut at i r ,donai n.. of utical

conposi L&’géﬂ |ﬁ@}el? gngaocleﬁ@?a«]ﬂ C%?E%A“Wt tprf)ﬁ%’}& Wcﬁr’g? é'g%I% CaBFAnd/ or
nucl ei ¢ ac bis SRbRHH ©Bich ARMRIanY Gk Q13 ARG R dnliBn Dk B¢ tHe880icbille BF ef erred
enmbodi nents, the soluble CTLA4 nutant nol ecul es have the am no acid

sequence ofhe inyrutieR (¢-aceFelublaCH ovhimtant MORCH, as:hsahowﬂ)ﬂrﬂinﬂéﬁft drer Figures 7

oS- 5 and® & D oGO G LS TP TBTy BB RSE S TBPRhEr abl y

the sol ubl @s%LAﬁx 1@@&@@@@5@&@&4% A YhAu @S b z&@h@ﬁﬁﬂu&?{oel n. The
conposi tions may additionally include other therapeutic agents, including,

but ndt | hwheeeprv, allhmiy; stocwdmgerﬁza}nmma beaithinpti e SUWHIE@W]SU@B&SES 5

0086] The maceut i cal ons_al referably in de suitable

E:ar ri ]er s glﬁ 2{%}%@&’,&3{%0 W{ﬁ%gp dri h&géu%r‘?ﬁﬁjﬁﬁ? &g %ﬁlts\%&fﬁﬁ&;ﬁ%ﬁ’ S@Sﬁﬁ? ned with
the nole EA];@)tﬁﬁme%ﬂ@atb NpeRt bRAn(Ies Bicludd aﬁ}?bﬂ@la tabdd-A4 NI AR AP! ecul e, such
as, L104 9Y or L104E) retains the nolecule's activity and is

non-react i wwsrsnchw@mpm@ betgradrealime Sgylélpenwa@amlﬂwsmmhust abl e
carriers an uvant.s i n re. not 10 n serum
arbunmn: O R s R 4 PR R ot SR B EAERE R uch s
phosp hﬁi e 5 incBl ¥ Glenis seT@dds CtaBRtsdincRREASSati 18RE R ahe ca}%ﬂQs S@phigalBf such

el ectrolytes, such as protamne sulfate. O her exanples includ€ any of the

standard phﬁrrm@@u@ilt@qmm@m suchras S@mhhrra&, wa@h@gphatt:a)ds@f tleyextlaial i ne
sol ution; vat e vari o s types

cc’tl(:(? aﬁtﬁlcqf11§s & i'c {a aaav al?lét
of wetting gﬁ'én 4T OIS PTG DRSS TR VTP R S WP (8 SBEPYIE d418 8T S ons
tablets, i pehsdiiRelsoab@s: LRkheisiAads. C@{Rﬁlﬂaﬁ%ls ff%?'aﬁ@'zﬂdu&%or gafriers
contain excipients such as starch, mlk, sugar, certain types of clay,
gel atin, coloradditives or other 111g1ed1611ts C()InpOSIthl]S comprising such carriers are
20 formulated by well known conventional methods. Such compositions may also be
formulated within various lipid compositions, such as, for example, liposomes as well
as n various polymeric compositions, such as polymer microspheres,
[0087] The pharmaceutical compositions of the invention can be administered
using conventional modes of administration including, but not limited to, intravenous
25 (i.v.) administration, intraperitoneal (i.p.) administration, intramuscular (i.m.)
administration, subcutancous administration, oral administration, administration as a
suppository, or as a topical contact, or the implantation of a slow-release device such
as a miniosmotic pump, to the subject.
[6088] The pharmaceutical compositions of the invention may be in a variety of
30 dosage forms, which include, but are not limited to, liquid solutions or suspensions,

tablets, pills, powders, suppositories, polymeric microcapsules or microvesicles,
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stearic acid or salts thereof, magnesiumor calciumstearate, talc,
vegetable fats or oils, gums, glycols, or other known excipients. Such
carriers Way208é/8803sncl ude flavor and col or additives orpcali@ioslongigdi ents.
Conposi tions conprising such carriers are 20 formul ated by wel|l known

convention met hods Si.tio formul ated within
various |i &p&sglgﬁ%ggfigqggﬁgbleg& Qe S&SP aﬂﬁ %TF &ardesends ugenthe as in
vari ous polems bradk@iaalii Al %Jbeaéc RSy, M CT ospher es. [0087] The
pharmaceuti cal conpositions of the i'nvention can be adm nistered using
convent|ondﬁeﬂﬂdesth@aﬁhphagmuaﬁnﬂmmnmmhudnngﬂmbmhmﬂamﬁhhmmhedmko

i ntravenous 5 ration, intraperitoneal (i.p.)

admi ni st rat(ilgﬁ d‘\(nr‘ﬂl?tﬁ%i? létf’ ij?laﬁ’ ) admini stration, subcut aneous

adm ni stsrati on, oral adnlnlstratlon adm nistration as a suppository, or

as a topical contact, or the inplantation of a slowrel ease device such as

a mniosnotic plﬁqmpo:ﬂtloinef bophiord L[100B3RIThel@has/Mat arid palduepnposi tions

but are not I|n1&“M%P9Wﬂ¢|GU|d sol utions_or susdeﬁsmpmﬁleﬁaﬁfe s, pl||S
powder s, supp05|tkw045a29ﬁdgyner|c m crocapsul es jorigm crovesicles, -24 WO

2006/ 108035 PC37Unieodie/ 012648 | iposornes, and ijmgctable or infusible

sol utions. The rejaaih Sfo PRI ERSAYE ORI EIR R0f Of admimistration and
the therapeutic %ﬂﬁ%uﬁ%ﬁﬂﬂﬂk [uucsj A-typrcatpt ) cetti-cat—eonposi tion of
the | nventi on f l{N\g ) u.dlll H at I’ + a.l'n +S ' cf nrl el ow. 5
Conposi tion of | ‘,

i Uyﬂrrfi’hlﬁ%mow g—100ng/ vi 1A P$HOEH({H§|(‘T Conponent
Amount / Vi al  (ng)ld dﬁﬁwﬂmWAQQJOa Sucrose 220 AdegiitapHPhdsphht e '
Monobasi ¢ anohydrate 15. 18 Sodi um Chl oride 2.55 IN Sodi um Hydr oxi de Adj ust
to H 7.5 I"NEatjvigiciontiscl 086 oderAilljfustiall aeqatt dhdbsyaingabdiavh af theont ai ns 10%

overfill for vial, need|l e and syringe hol dup of the reconstituted
sol uti on. f@conbtltutcd solution.

10

[0690] The lyophilized drug product may be constituted with an aqueous carrier.
The aqueous carrier of interest herein is one which is pharmaceutically acceptable
(safe and non-toxic for administration to a human) and is useful for the preparation of
a liquid formulation, after Iyophilization. Typically, the lyophilized drug product is

15 constituted to about 25mg/ml with 10 ml of either Sterile Water for Injection, USP
(SWTT) or 0.9% Sodium Chloride Injection, USP. The constituted solution is further
diluted to drug product concentrations between 1 and 10 mg/ml with 0.9% Sodium
Chloride Injection, USP. The diluted drug product for injection is isotonic and
suitable for administration by intravenous infusion.

20 [0091] A surfactant may be added to the formulation in an amount sufficient to
reduce or prevent the interaction of the constituted drug product with a siliconized
syringe.

[0092] The most effective mode of administration and dosage regimen for the
compositions of this invention depends upon the severity and course of the disease,

25 the patient’s health and response to treatment and the judgment of the treating
physician. Accordingly, the dosages (also known as doses) of the compositions

should be titrated to the individual patient.
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[ 0090] The |yophilized drug product may be constituted with an aqueous
carrier. The aqueous carrier of interest herein is one which is

phar maceytd sakhykoacceptable (safe and non-toxic for adiniebis@itas to a
human) and i's usetul for the preparation of a liquid fornulation, after

| yophilization. Typically, the lyophilized drug product is 15 constituted
5 obout - SR eI bR e R Sl e e AdLered jicbieo USP

2 ’ e . THEF St e . il
furt her - bt ar oty 4l fly R 4 BLER o0 R TGRSO 0 3,
0. 9% Sodi utimeShiffidicte td bioek bhdrzendiSB7 EBhe, UD$Ltetodt DEs pRodLdEs fan

injection js isotonic and suitable for adm njstration by intravenous

i nf usi on. Dodgdeet] reapestive Hands: indhg subgech dlogkags afisadessepw Bi/lismd n an
amount sufifi G 1Q. > : A t [ at.er i 1 h nstituted
arug produc e R O B e R s A LR SP e B Ve e
of adm ni sCDatipositiqadelth) SageCDegH v G Adhgositt@qeus] Dioons ooh this

i nvention depends upon the severity and course of the disease, 25 the

pati ent's REHPEMicaggntis dppsant wonmemy feaiers aduding YuhagnEntedp, hhe treating

hysi ci an. di nal _ _ f th
Composi t1 one: SLhaur g e it SRS PR kR AR AR AR 25w
2006/ 108035aREEIG3A06/mQ1RG4A, (h 0083y Fihie aisbasb] @s(EJdof4 healtiaasd #ol ecul es

may be admi nistered to a subject in _an anmount, at a frequency over a

peri od bf shigoks 1gspogse to e geaiment withle ggiiter nultiple times) sufficient
to block e no N , | 1. {40l bi ndi ng
their res pE%? igﬁe Iljlfogsg%%ét?m ig%"l%ﬁ%ge%g’a@?e é{%&l&%ﬁ@{aéggmﬁﬁ éﬂelﬁlgqo%%ﬁgus B7/1i gand

5 bi ndi ng tesigbyart biveliohbodntei@e dnanambeieen 1BinPas hix, ve dkeltddhs e. g. ,
CD80- and/or CD86-positive cells) with CD28- and/or CTLA4-positive cells.
Dosage of He tugelsspeytresihgenies; d vaispbndaaet tiveh seamycangeristioniofic| udi ng,

C e vRereape K sl
di sorder acaber i fifetbaR 86 AP MR bt YBE0BY ' (Te ceveri 1y

of theldli se@sgmlaovetihedntt Stoh@mbhihs pasidraasplntStilljiRGhBci&R 3POABMiH 0 t he
treatnent with the agents. [00941 Doses of the nolecules or the

phar maceut feglionohibesllegrafisprsferathebetagesioubargrd- Hukdguo byt -wei ght, and
o 12480, RS RVl S A BYCrLBG gl
mol ecul es difvetitier dutb@nhé @RIM&aneeshaab tdtheBgchlabaitd). 2REMET. and about
3pg/ml, preferably between about 0.25pg/mL and about 2.5ug/ml..
20 [0095] The CTLA4 mutant molecules of the invention may be administered in an
amount between about 0.1 to about 20.0 mg/kg weight of the patient, typically
between about 1.0 to about 15.0 mg/kg, For example, L104EA29Y may be
administered at 10 mg/kg weight of the patient during the carly phase, high risk period
that follows transplantation and decreased to 5 mg/kg weight of the patient for a
25  maintenance dosage.
[0096] Administration of the moelecules or pharmaceutical compositions of the
invention can be perforﬁwd over various times. Typically, administration regimens
include an early phase, in which doses are higher and the frequency of administration
1s increased during the period of greatest immunologic risk, followed by a
30 maintenance phase. The early phase regimen may range from the first 3 to 6 months
post-iransplantation and involves administration that initially is more frequent than

monthly, preferably as frequently as daily, weekly or every two weeks depending on
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15 30g/nL over the first 3 to 6 nonths post-transplant will be sufficient
to maintain function of the allograft, preferably between about 5g/nL and

about 20 @g/gdoosrokysy cal ly, target trough serum concent r gic@m 0 d¢Idsdd
mut ant nol ecul es of the invention during the maintenance phase are between

about 0.2 gg/nL _and, abou /m,, preferably between about 0.25g/m - and
about 2.5g/ e:@%“’&%%“%‘ Orgl‘ﬁﬂfpﬁ‘%&éﬁ‘ﬁmh?ﬂ”é%waé@nogh? HEIPRASAE | on may
be adni ni St gr&d bkFndWheMARWIHLy bR : Q o/ kg wei ght
of the patiglglt, t%[gi cafl y be¥\?eesﬁ%§g%%@%?}g%%adg’ggﬁﬁ% %Qtr%g/nggmo%or
exanpl e, L10agraotanayentidy, aadiist S es baigat nddledyljigaliveiog bt 1oak ok e pat i ent
during the early has\%,8 hi gh riallé pe f'aod, that. follows transpl antation and
decreased t &5 hifiRY’ (TERPIBE- é‘s’f)‘g §reife davo is debmedngi the enaeicke dosage.

[ Doo6 A umblal bOfe Btst AP ol BRLAGULERIP IoRIALIBO B LG AL EATARL BRS Of

the invention can be performed over various tine
admi ni st r at piothe freightiems i ncl ude an early phase, in which doses are higher

and the fre y dmnistration is increased during the period of

great est i nﬂlldﬁﬁﬁol 8%13 0?4@1?? @4‘6%@@%‘%030@85 pRiba tesateeiphasely The early
phase regi MehsABYaHoaN9e fhoam 4 i PCIS . N -transpl antation
and i nvol vgg gdm'ani strati gn t hg&g/l{gn‘%%%lgﬁfy?ﬁ l% t1%t?é1t% err%}%géh?&ttlﬁéﬂgﬁ(ﬁbnt hly,
pref er abl y ‘Bke dosegrientThA4snudait nyglemimkdl Yheoihverenyn thsanesksndepeading on

-26 WD 2006/.10 5 PCP/ US2006/ 012648 the imunol ogic risk and/or target
trough Yer u?ﬁoélggi%ﬁtfquéé' g ‘Fﬁ’&ﬁhﬁﬁtﬁ‘ﬁﬁﬁ%ﬁ’éé’mfﬁﬁég’eﬂ pBG? Ae/ghen the early

phase ends ggdsj nvq{hg%%égﬂ?ggﬁgﬁ ,g.%r%gﬁoer% Fl?etﬁﬂst% gﬁo(f ?}gﬁ%l? pgfgt[ equent than

nonthly, and |asts for typic | ong as the

patient rett@mplantgos.r Bnspinainisiraden tptdeh@ir@igearid ayiask sy wef aesldas the day.
of the 5 tran%gl antégr the first day of treatnment with nol ecul’'es or
phar maceut | TR SEH5SE hS 1§HEIenb ittty Eott P0RPIg 00U inthiesi Gowalyehate CTLA4

mut ant nol egkes, Wduil BEmiE L O I e s _about 8 to about
12 ng/ kg wei glﬁt of the pél?%{%rﬁﬁl?lg%rei&géra gﬁg%%:ﬁ%e@?g%ﬁgpﬁ%ﬁvacw %af?dosage of
CTLA4 rhit artommmisisions eSthefinvtshion ow day | afayispwtie? FRitTE.gnane e3-phaseen s 10

about 3 to about 7 ng/lc ight of the patient, preferably about 5 ng/leg.
[0098] The ¥€&Fi ?"%‘Hg%é f%&?‘%&%é@‘f%ﬁeﬂwwﬂﬁ 351t gk porsihsvasb St -

o) oot SRS L S O R AL, SRR o o
i ntensi ve eapith Gphsise.g., on month 4 visit, month 5 visit, and month 6 visit). An example
of a typical more intensive early phase regimen is administration of 10mg/kg weight
20 of'the patient of L104EA29Y]g at daysl, 5, 15, 29, 43, 57, 71, 85, 113, 141 and 169.
A less intensive regimen, for example, would administer the molecules or the
pharmaceutical compositions of the invention on day 1, week 2 visit, week 4 visit,
then monthly through month 3 visit. An example of a typical less intensive carly
phase regimen is administration of 10mg/kg weight of the patient of LI04EA29YTg
25 ondaysl, 15,29, 57 and 85.
[0099] Typically, an early phase is followed by a maintenance phase where lower
doses of the molecules or pharmaceutical compositions of the invention are
adnunistered at one to two month intervals for as long as needed, typically for as long
as the patient retains the transplant. An example of the maintenance phase for the
30 more intensive regimen described above includes monthly administration of Smg/kg

weight of the patient of L104EA29Y g starting at month 7 visit. While an example of

the maintenance phase for the less intensive regimen above would include monthly
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regi men woul d adm ni ster a hi gher dose of the nol ecules or the
phar maceuti cal 15 conpositions of the invention on day 1, day 5, week 2

visit (engo2o@ayseds-17), then every two weeks for the pdargtndsamaishs
(e.g., on week 4 visit, week 6 visit, week 8 visit, week 10 visit, and

week 12 visit),. foll owed mont hly adm nistration through nonth 6 visit
(e.g., on ﬁﬁﬂ%‘l"}s%awpsq }ngﬁé\yﬁg@t in%%‘? paticahef Imdtr28Yg %‘?I%Pg apposthghpl e of
a typical gpie intensive early phase reginmen is admnistration of 10ng/kg
wei ght 20 of the patient of L104EA29YIg at daysl, 5, 15, 29, 43, 57, 71,
85, 113, 1440106 1B8ermadvdlgsmeknbehdpaeldi@gha@muwolidbeadanpledifaud d

adm ni ster the nolecules or the pharnmaceutical conpositions of the

i nventi on GHMENSTtonfedEneD i jespense (Rl patignts ik statupard/pisenenge totheugh nont h

3 visitg A : ‘0. C | Bt ensi I . reginmen is
adm ni s%r a?kll écng S%%ﬁggp Eang\lg#l'gﬁ!tx %’%ﬁ%%ééﬁ%a@k:ﬁ)? as%fao flf 6013%%@?186 25 on
daysl, 15, r@9meh Besnitie@5bove@08Q]be Ty@lified by addiny Rkinstph@senyi Stoftaé | owed by a
mai nt enance phase where | ower doses of the nolecul es or pharmaceuti cal
conposi t i oREEBENy therepyipsterias therleequaem ofiadmriseption deriae ths newedwbnt h
intervals f ; : ded, typically for as long as the patient
retains th tagegﬁg%@g%?la@ﬁggxanpl e of the maintenance phase for the 30 nore
i ntensive feioten desssd lhedn atoavdche ! taestfmoahdis agdminglyakf@aaf 5my/ kg
wei ght of the patient of L104EA29YlIg starting at nonth 7 visit. Wiile an
exanpl &0 of Pe{lﬁ‘goﬁ&ig At eaic dspiedbkerpivy “tviaeveeks srefars rspadradditrehdatsove

I d i | thl v.,.=27. 2006/.108035 PCr/ US2006/ 2648. dm ni st ti
e Sl T S B R R P e Gtk T Al
[00100] Al taemmabiraRhncheREnk BOME BIGeA B shBnilB8pRhts, WRIE Fhab@uifBbend 0 modify

the admnistration reginen in response to the patients risk status and/or
response t éargﬁéroughn}r@%ap?ﬂ}@&?&% st aelcgtlcon! thEonveskanpPemittte early
phase of t -lntensi.ve regi.men descri above coul d be nodified by
addi ng admleﬁflé?e‘?g;ﬁr%%& é%}erglgttg‘gfiﬁsgs % |er?§%,%ﬂfvﬁer eby increasing the
frequemgy of adm nistration during the period of greatest immunol ogic
risk. [00101] As used.herein. "four weeks, " “"ponth".  "nonths" or "nonthly"
refers to a 10 periqdiek 28 5 days. AsVissedinewein, "t weeks" refers to

a period of 14 3 daygyay | 4105 Fl exi b b4 hyud Bodhe sadisni|stration regi nens

| Ranea ant b prent PR PO ST T ERNEHA LRl T 11 ves of
1'Week 4 — Month 6 Target date 3 days

from Month 7 thereafter | Target date + 5 days

[00103]  The target date is a result of adding the desired duration to the previous
actual visit date. The desired duration for the week 2 visit is 10 days. The desired
duration is 14 days for a visit planned for two weeks from the previous visit, e.g., a
20 week 6 visit following a week 4 visit. The desired duration is 28 days for a visit
planned for a month or four week from the previous visit, e.g., a month 4 visit
following a month 3 visit. The desired duration is 56 days for a visit planned for two
months from the previous visit, e.g., a month 8 visit after a month 6 visit. For
example, a day 15 actual visit date plus 14 days resulls in a week 4 target date of day
25 29. Based on the visit windows above, the administration may occur on day 29 + 3
days. Should the administration occur on day 26, that day becomes the actual visit

date utilized for the calculation of the next target date.
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target trough profile of the CTLA4 nmutant nol ecul es of the invention.
Permtted w ndows for admnistering the doses may be as follows: 15 7-sit-

Visit w ngewolsdssand day 5 96 hours apart 6 hours Weekn:ddlo@gls date 2
days Wek 4 - Month 6 Target date 3 days from Month 7 thereafter Target

date 5 days [0010 The target date is a result_ of adding the desired

dur ati on tglﬁf’L%‘ﬂpr i—l?iw Ofa@ég‘iﬁé[ﬁe%%’i r@Cl@&@@.fyer?élyOr@%lP%Hlogmwh@ F$HVEor t he
week 2 visigt,J : i i i 99%8 Ofryp:ay Vilsi t

pl anned for&?ﬁgh§§éﬂgyﬁ?%%??ﬁ%8§P§§?852“@??#@?w§§8%$3a , O&%e1§%¥%?sit

foll owi ng afeete rdjeviai tecipkine igleisiltsealcldds tobowho sec2Bredayspligs fidnvi si t

pl anned for a ponth or four week fromthe previous visit, e.g., a nonth 4
visit fol I'9%iZHg! donpshenresraispliants, e higbapddesrivaenbbedies margAficapor a
visit planngd.for, two nonths fromthe previous visit, e.g., a nonth 8
visit after a nonth 6 visit. For exanple, a day 15 actual visit date plus

14 days res[h165]i n haaddigin b thahgekdidrirgkof aday tdhsplét raskd, B8 ukder vi si t
wi ndows above, the adm nistration may occur on day 29 3 days. Should the
adni ni st r atPERteSRRGrBEs YaY aperlcinpn Rl tpBesfsreiHe owtthalong tsmresat e

pCT/ Uss0oe D1 0a4C [ob1BaT “Dadrpid it bkoRs A8 Funtal G115 Car 1
i ncl ude t hosemphy sidecgfess of naanaphandsgd mORKE hyplirgtokhitgti €dN) ealtmeand wel |

mat ched reci pient/donaors. High risk of acute rejection recipients
typi cal 1% idseliniae rensd Siclip apdieesrol 19ss e spukeeseymndragtehoigidisgassr s or

re-transpl i el.. reactjwv i I : : rican 5
Aneri can. F%%ﬁS%Wgteg%%?tlﬁrgﬂ%gh@ﬁae&%dnﬁ%% gt‘gg‘?}:l %‘Eu@?n %Jf’:rglf) ggstc {r;%ﬁspl ant _
rejection, dibmsesel dfath. dditceabades fctdaclatchirast €@ Lpdeey singivanhi bi t ors and

steroids over the long termresult in toxicities that negatively inpact
| ong- t er m oUPEBSE, HREopDcHeiR*igitmandibpng joss which gt ingyoargempliasgegadef f ect s

of mai nt en%!a&@ceﬁka@ﬁ@fﬁ@%&@&%@h Yoo A 051%5841%‘5%@@@010 declini ng

renal function a a oss, and rdiovascular¥an i c di seases
such aslshy perérenaiaybe hygeiolavpiddeese auanhetlitabaiues inidenbe, rde s¢lbpmén
cardi ovascul ar di sease and death. Additonal side effects include
hirsuitism angi’%@éq)%?sswnﬁé‘it\yeép outcomes when treating immune disorders associated with

graft transplantation, or to treat immune disorders associated with graft

transplantation in subjects at risk of these outcomes. The molecules or

pharmaceutical compositions of the invention maybe used to improve renal function

20 such as measured by GFR.

[00106] The administration of the molecules or pharmaceutical compositions of the
invention can be via a 30 minute to one or more hour intravenous infusion.
Alternatively, single to multiple subcutaneous injections can deliver the required
dosage. Typically, a 30 minute intravenous infusion is the administration route.

25  utilized during the early phase of treatment while the patient is in the hospital and/or
making scheduled visits to the healthcare professional for monitoring, The
subcutaneous injection is the typical administration mode utilized during the
maintenance phase, thereby allowing the patient to return to their normal schedule by
deéreasing the visits to a healthcare professional for intravenous infusions.

30 [00107] Analternate embodiment of the invention provides a method for treating

an immune disorder associated with graft transplantation in subjects that have

received an alternate immunosuppressive therapy post transplantation. The subjects
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hyper pl asia, trenor, neurotoxicity and bone | oss which result in
non-conpl i ance and reduced quality of |life. The nol ecul es or

phar maceyd eak/ (GQ8Posi tions of the 15 invention maybe usefduiRoanoid these
out cones, to reduce incidence, devel opnent and/or progression of these

out comes when treating i mrune disorders associated with graft

t r anspl ant ae ppalterpiic phanessitidehimmenaghepesbedhergByeiazchehgpior hwiehadit
transplantation.in.subjects.at risk, of. these outc s.__The, .nol | es or
phar maceut FEREAR ATk b4 20 ek ot O R SE T St G PR IHe °F enal
function ZRssuGhveatoRBREHEiRYatHRhe HAGRRIIrIheT RAMIRI/S ration of the

mol ecul es or pharnmaceutical conpositions of the invention can be via a 30
m nute to bphamsecuispldhdigaio baelimineied dsramped dpwn overdin appnariateapeyiodsifngl e t o

mul tiplg subcufaneous injections can deliver the required  dosage.

Typi cal Ty HRSHRRT e T EP b eSS artd B e Kb st PSR rouee. 25
utilized dufenBe bBRCcERE bypiRhasgu@taldgpbiabh oMicligstignRatibent 1s in the
hospi tal and/or making schedul ed visits to the healthcare professional for

moni t or i ngadmhestersdiyem Gpesody thapeceritoly. Onct e wpisitialcongintdy sffithat i on node
utilized during t.he ..maintenance phase,. thereby allowing the.patient to
feturn to fhare et e ReE PR e & s SACHTH P A ERARCE P p D R R T hc ar e
pr of essi ongaloldclesoRphAMRBANR AT dHRlsRRs oBfe R TlveMiom! F@RAhElceaDOdi ment

of the invention provides a nethod for treating an inmune disorder
associ &t edswiiiedi repeing CeadMiFancaticoterpid regibjes anay switth Cradvwithr ecei ved an

alternate i r.essj t transpl.antation., The subjects -29
V0 2006/ 10500 R G305 BEASE RAPER ot BP R AR Ra Dut s

| MUNOSUPPEASHIRLLA SERBY] BN 8RN E rhpiBPAb&ER 0P the FROYLECEA boe@whbher apy

i ncl udi ng the nol ecul es or pharnmaceutical conpositions of the present

i nvent i on, monésaby ted ddminatramen ofenglke ef hAd4EAMNGe cTypitealnepks haing

phar maceuti,cal . that js to be elimnated is ranped down over an appropriate
beriod of UGSt PSRl e gh Tite b aTeh B hdhs HotrLeer BHovb e "o f ¢
drug, whil eradtieddnBe SIRE and ESRinkB & FRLIOE YhBA Qv RIBSBGREL BatheCOMPOSI ti ON
of the instant invention is admnistered nore frequently than nonthly.

Once the sdbjatien of hedsaphast &l fheebfenchel Cebt ernate drug, the subject may
phar maceut TR o PR E DRy HET AP SRS ohe SR G o, a 10
subj ect 1 eqRiratt RSty dMMTosc@etdic 8t RIcPlti LBl BRRIGEBIR Bt flofSRithits h
HH04RAZOY] ?iggnodr alf(‘]/olz‘lnpegtlizif‘gz é?r?{ Jn%nl\lfa\g: syz‘g*,;} clli(s:%zé.elr:g; e(;lcalrnelgel tr}zg rc]i-osaTQilac %gver >1on
P £e may
20 based on body weight, and administration regimens may be dictated by the target
serum trough profiles. For example, the effective target trough serum concentrations
of soluble CTL.A4 mutant molecules disclosed herein to treat an immune system
disease may be between about 0.2pg/ml. and about 30pg/mL. Altcrna’gively, the
soluble CTI.A4 mutant molecules disclosed herein may be administered in an amount
25 between about 0.1 to about 20.0 mg/kg weight of the patient to treat immune system
diseases.
[00209]  The present invention further provides methods for treating immune
disorders associated with graft transplantation. In particular embodiments, the
immune disorders associated with graft trangplantation are medijated by CD28- and/or
30 CTLAd4-positive cell interactions with CD80/CD86-positive cells. In a further

embodiment, T cell interactions are inhibited. These methods comprise administering

to a subject the soluble CTLA4 mutant molecules of the invention to regulate T cell
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adm ni strati on schedul e may include a ranpi ng down of the dose of CsA over
two nonths and the adm nistration of 5ng/ kg of L104EA29Ylg every two weeks

during t{EsBE/WRedONths. Once the CsA is elimnated, therauhiRaieul d
then enter the 15 rrai nt enance phase and continue to receive 5ng/ kg every 4

or 8 weeks f r t he r he at nent e sepce of CsA
[00108] One'® %’d’PFrE’h t%?@@‘@@ p@é%‘?e?%%“é" i‘éggéal?* o5 L IDYIYR e CTLAG
mut ant ol e&H&ﬁeﬂ'a%&Jc&%&ﬂvﬂ?@gﬁ etnfg Blbntaforirk @%hd8d hdvebl ocki ng B7
interactions wth its |igand and/ or treating an i mmune system di sease. For

exanpl e t he[0dd3@ige Teprdsentd0vdrdion dundier poslydeseingdthod fongrapdyiamisstfoat i on

regi mens nma di ctated by the target umtrough profiles. For exanpl e,
Lh ot ect RGBTt SR ot o i K| SO0 Gttt ant

nol ecul gs dfcféblllgﬁseﬁj_yf ehﬁfb?éc@ tﬁ@sﬁﬁ&@ia?%? a ré@)@i@ﬁ 0?¥1%§1§ﬂﬁlltgb§@ 8rgfm, ﬁ%ﬁb e CTLAA

bet ween abo 2g/'nL ahd “about ternatively, the™ so
mut ant nol em]ﬂlzesi/cmestﬂMenhtheTmpmyy hletrmmamsstegﬁcadnloﬁﬂmrgnmmunt 25

bet ween about b ut 20.0 t . of |ent to treat inmune
system di s@%}éag%dl e@]f%?ﬁ@“ﬁpéngé%@gf\qﬁvgh qﬂé»nfo IWF A PYRes et hods
for treati “19: SRR d@yn%gg B SRS BRCL doqshﬁéﬂc%m Iﬂﬁi%ﬁttm&%anéa%mﬁa“ on. In

parti cul ar odi nent s I nmune sorders associated wth graft
transpl ant amvgmtlcmc by madhitn @@ IpyplChRB- pralnfdiation 30d/CTtdkipo sictdtioa, mey |

i nter actl ons ositive ce a furthe odi nent ,

cel | inter a6} 6%3%3 t‘ﬁﬁ’reﬁjreg tw?r?@éé“%‘?@??fb@&“@&ﬁ‘b?ﬁ’?g Caﬁﬁ?nﬁl stering to a
subj ect. ' heysolddBliealcll Miclul AnbalPh AUl gimafad ARcpdyant ion to reguiate T
cell -30 WD 2 /108035 PCT/ US2006/ 01 i nteractions with the CD80-

and/ or CD386Hd$1}t i Vihectidy slescitbadl Esarofle Brpupered dieseffidaryundssfosi@t ed wit h

graft trans n are di scussed above. [00110] The present invention
further pro i@&g\a%? f“f’]%WW%?H%F%WP%?PEPTS%E‘%WW“}PF}Yﬁ‘b‘ip?’l’lmﬁ Brs/brddent i ng

sol  d_or 9an kosaSRshle AR s U ERARLorAR RAkCLERASAL AN, & el ecti ons

by a subject, the subject ng a recipient o ant s or gan,

ti ssue,l5cel HJasdndmab(S&xmlectﬁaNoamat)on&uctfﬁy,pnpaiphynolentl ntdfalﬂi{MMHi s, rejection
of the graft is jnitiated through its recognition as foreign by T cells,
fol I owed byCaCemmuirehe) aapenifeosiaiands deenploiansele Igwmlts THacodisbubl e CTLA4

. ol e g8 g L o RUSBLLR, o Bl IOGRLK BT, HRRROIS . 10
destructi 0npl&ﬁldﬂftd)d.ﬂ@hio@ths(ahdaf}fehigQ&aﬁﬁ@@gﬁi&mﬁﬁﬁkﬂatlon rate (GFR) via
iohexol clearance at 1, 6, and 12 months; parameters of hypertension including serum
20 cholesterol and triglycerides; and overall safety. Other pre-specified analyses included
patient death or graft loss at 1 year; the severity of acute rejection; the incidence of
post-transplant diabetes mellitus [defined as any therapy required for hyperglycemia
for >4 weeks, or a hemoglobin A1C (HbAlc) >7%, in patients not previously known
to be diabetic]; calculated GFR, using the Modification of Diet in Renal Disease
25 (MDRD, Levey AS, Bosch JP, Lewis J?, Greene T, Rogers N, Roth D. A more
accurate method to estimate glomerular filtration rate from serum creatinine: a new
prediction equation. Modification of Diet in Renal Disease Study Group. Ann Intern
Med 1999;130:461-470), Jelliffe (RW. Creatinine clearance: Bedside cstimate. Ann
Inter Med. 1973,79:604-605), Cockcroft-Gault (Cockeroft DW, Gault MH.
30 Prediction of creatinine clearance from serum creatinine, Nephron 1976;16:31-41),
and Nankivell (Nankivell BJ, Gruenewald SM, Allen RD, Chapman JR. Predicting

glomerular filtration rate after kidney transplantation. Transplantation. 1995;
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unr esponsi veness which may result in long-termgraft acceptance. [001111
The study described in Exanple 3 conpared the efficacy and safety of

L104EA29 J.@s1k0hR1 Nt enance i munosuppr essant W th cycl@sgehddiasssk CsA)
over 12 nonths when used as part of a CNI-free conbination regi nen

consi sting i ma (Sl | ect;, Novartis) induction, nmycophenol ate
mof et | M@%ﬁ%@?ﬁ;@%ﬁm %eyggaﬁaowtﬁ%%iwm&emwf Liagnosip apd pl ant

reci pi entsﬁ SPIREbE ¥R e&éwgﬁ%m dT?;? f acute
rejection (SI opsy-con |rﬁjr?ed o} pr esu?rée IE.hte(gé‘mm)nt R&ﬁa%ﬂ%?a{%ar measur ed
gl oner ul ar (RadutsexaLCo&ole:aKeC@l@EﬂBymaﬂ Tlﬁzfmm?f 91:W6ﬂdilagmasﬁtcaﬂon &4 rcﬁéﬂd 12
nont hs; par rs OIP@V ertension includi nggserum 20 chol esterol and

triglyceri a ggla Rathg dn%%ﬁ““étl?/% aRer1pré)sPetibee arpluiaricesdnsed uded
pat ent s degt heQhoiBEiitt be bASHiAliodal SBbiroblify PEXRAT LY of acute rejection, the

i nci dence of post-transpl ant s‘[defined as any therapy

required f groligperGhiycemanth §tody ddnweeksd tei 10NNV RN BeBmbinknkhhRA  C)
>7% in patients ng previ ously known to be diabetic cal cul ated GFR
usi ng the RIS ©CRIGEH BSFIVW%&EfﬁWCR@ﬁEHGVﬁ@@a%% apg S%IN}@RWUELHWI@%/%TA@, Bosch

JP, Lew s IR/ 8&95%1‘?(? wiAYEHRS 1Mhad 59(%1 4 1 Poadn regq%‘%%hﬁé&g%ﬁgﬁﬂ to

estimate gl onerul ar tration rat om serum I'nlne:

predi cti onilepoatinens iMedilf fhnaitnand ofdudiets infC RERampled @ASECIH-UsedG oup.  Ann
Intern, Med 1999 130: 461-470), Jel li ffe@éR\N Creatini ne cl earance: Bedside
esti mal®. ARWLCHCE RNBIOS g Siore L4B4E 635Y 2 verscrEr wriwatkaleratedakernf t DW

Gaul t IVH. ance from serum creati ni ne.
Nephr on 191386)t {%&%éitg%wﬂtﬂ;wgtﬁg Eﬂt Mf%%%kl vell BJ, Guenewald SM Allen

RD, Chaprra{ﬂ(llHB] Prlﬁqirc\tadrrgnai Glreren ldhﬁlﬁg ﬂie|ﬁr5t6}$dspﬂarrsg 8t what Bis ekdney
t ranspl ant Tr anspl ant ation. 1995; - 31 WD 2006/ 108035
PCT/ uszooaib VQBEPSCOF@@(EW)U emlqr%@ymfo@weaﬁmm?é@m&dﬂpaﬂ@qm and

| munogeni @?1[’:%1%11 wsa%‘ﬂﬁf@CEngresﬁ%ﬁﬁtﬂ(.%a&u%fon utP%g(; t? tr&# ﬁRL t]\/ﬁv%s te)? S 2?

on the Banf criteria and cusen

The Baif f @vthediriiyesr mbdissildigcain aiined tasip@int sadvhagnafihe é/qat h]9I o%y Kid gey
5 of the incidence

I nt 1999; S%ﬁ /13- 23%., Post _hoc anal ysi s was conducte

of chronic %(&%na%l"ﬁ Hhropatmg-tennge o G ipjintad by trirsnbiotateity
d trat f
cautval ont appYIRh SRR s R TR B et AR T SR
survi val colper st K itse. Inf 200ACHII( T ) 338, 4023%&689%691“&%6%&8@3@1 ed

significan nprovenments in renal function and reductions in CAN conpared
with CsA- bégléaon and renal sufficiency with all its attendant problems. Thus, perhaps the
20 most notable findings seen with L104EA29Y g treatment are the superior GFRs
coupled with the 12-month renal histology showing reductions in development and/or
progression of CAN compared with CsA. This was a surprising outcome and the first
time that a finding of this sort has been shown in a randomized Phase [I trial of an
mmunosuppressive therapy. Since preservation of the nephron mass, by prevention
25  of immunologie, cardiovascular and/or metabolic insults contributes to beneficial
effects on both patient and graft survival it is possible that L104EA29Y1g may be
associated with better long-term outcomes.
[00114]  These issues are particularly important with the increasing use of organs
from extended criteria donors or recipients since these are particularly susceptible to

30 CNl-related toxicity. Decreasing the incidence of CV and metabolic events in patients

who have undergone renal transplant is also ceniral to improving long-term outcomes.
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10 mai nt enance i nununosuppressi on. L104EA29YIg was safe and well tolerated
and was not associated with typical CNl-related toxicities. [00113]

| nproved weabe/idshet i on during the first post-transpl antpeaanodiasafagen
shown to correlate with better |ong-termoutconmes (Hariharan S, MBride MA,
Cheri kh W5, eri.s CB, Bresnahan BA, .Johnson.CP. Pqst-transpl ant renal
function 15{0;52H]he e Pfleqpies o ?‘éﬁ?@?glqagﬁgﬁoémﬂnﬁio& ynYSiiRR B}aﬁg‘?

survi val . Kidaeynbittimn R0 2B a3ddaB) wihes: thgp)RRe : CNis is
limted by their nenﬁ?ot_ oxii_ci ty aDan%vi ?ﬁ%%?(}vl r%@%ﬁ%?&g%%@%ﬁ@"

medi cat i onsarf gkten ritemaresipiant atdiowhoarardceivplgerafthbbmesxetmdsd ¢ritaria Ki dney
Int 2001;59(1 :38&-402& Whi C'hlél eg}%s t.0 reduced graft function and renal

i nsuf fi ci enCY R thETF qj‘a’{l@’ Whieh grsaedip SBTE RSt Rjssue by nifde 20 nost
not abl e & i ndkm@sk §ﬁ@&a‘ﬁ‘§hﬁrihé@(§ﬁé%?,¥ﬂlelgf ihf168d BEOG: Ab& d)lt,lf g i%ﬂ%lfrfﬁpr ofEiRs

coupled with the 12-nmonth renal hiStol'ogy show ng reductions evel opnent
and/ or  pr cagedssitiom B or@aphteoppacedual tbI60@sAs; ddvics afiascaadisuddath; si ng out cone
and the first. of this sort _has been shown in a

b t findi
randoni zed W?@leﬁoﬁlﬁ% IF‘%E)’P Itlg.‘?f’l Or}?q?ﬁ%%gﬂb%rﬁé@gﬂ\% of RERARYt S e
preservati %bfgctsttﬁ@eﬂ%@%rfﬂgt #He Ban Yzﬁnpgvﬂ}{%ﬁﬂ‘rg PoaY Sd%gﬁééggégﬁg

cardi ovascul ar and/or netabolic 1nsults contributes to effects
on bot h patiegmtspianthtignafith BRIAE Y&k, dubjebs wigssiebloas thatlodsldEA2QYE g may be
associated with better |aong-termoutcones. [00114] These issues are

parti cur I@W%g‘ﬂr&iﬂ thgifir oppenthhalics anmienisebicisoriganesitiva brslext ended

iteri d i .Di i i_cul.ar,l ] t.i bl t
S0 O - e ap Ao o B RSB Rn 3G Boh 0 Rl Rl B b R Do O
events in paith ElVsnfsbiot) avigedindethgone: tibsahlotik il @fredtSc@lvithiegrt ral to -

inproving long-terns outcones. -32 WO 2006/108035 PCT/ U82006/ 012648
[00115] TheP"ROPBTUVEES;OF OfIh FHIgER Lspehly be Mpdisd Neowerker Qraen $hevieat i on maybe
used to tr i \ne.. di : : ' W T raft transpl antation in
aub] ects whs P e A oS BB AR Gl B b MRS B e Vi ng

grafts 15 oriidxdyendedescn idaer i af thd Gsllivang FhesRdekiidrl foRorgMieintiang) based in
part on criteria issued by the United 5 Network of Organ Sharing (UNOCS),
may i ncl udeP e 28¢ ADrernP R WeDonsrageshy 59 dewernd dgé tedsHowingn(ilo or

greater than,. I . " nor .aft ar di_ac h; ntici pated
col d-i sche?n@%%riorr%ld@?r %‘%ﬁ%& %(?géz” &9@% et ﬁ?nc%r' Egdﬁ%{fjﬂftgﬁ &@ (‘Fﬁg r+s;

subj ects urideegaisitg ORrEHCMATR SaransPhandl, VIR Gy PH G bn PRA> 1 §0% or
undergoing retransplantation with PRA > 30% subjects with previous graft
| oss due t dNHEGIQRR ¢) CIT 24 hours, donor age > 10 years OR d) Donor with cardiac death

20 (non-heart beating donor).
[00116]  The present invention also provides methods for inhibiting graft versus
host disease in a subject. This method comprises administering to the subject a
soluble CTLA4 mutant molecule of the invention, alone or together, concomitantly or
sequentially, with further additional ligands, reactive with IL-2, IL-2R, 1L-4, or -

25 interferon. For example, a soluble CTLA mutant molecule of this invention may be
administered to a bone marrow transplant recipient to inhibit the alloreactivity of
donor T cells. Alternatively, donor T cells within a bone marrow graft may be
tolerized to a recipient’s alloantigens ex vivo prior to transplantation.
[00117]  The soluble CTLA4 mutant molecules of the invention, for example

30 L104EA29Y, may be administered as the sole active ingredient or together,

concomitantly or sequentially, with one or more other drugs in immunomodulating
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10 rejection during the first 6 nonths after transplant; subjects with
positive T-cell [|ynphocytotoxic crossmatch using donor |ynphocytes and

reci pi enty§eddhsegsibi ects with HV infection; subjectspciidhombtihosg
tubercul osis requiring treatnent within the previous 3 years; or other

criteria issued by the United Network of Organ, Sharln (UNCS). An exanpl e
of possi bl EERESNHREURSIPRIEFSHY S agenty apdpoe tharmntivtlamgn ﬁ@genisse &i Biey

el des 2y gl 80l LORANGOR SHLSUASH, o rle o g dapat on

f ol | owi ng: clﬁﬂoinc r@eaemrm@srmb@rol@medmexeﬁ}ﬁ%) 1tmd3wbarsta@ns¢mmatﬁﬁr > 1.5
ng/ dL OR (||% CVA + hypertension OR (iii)CVA + SCr > 1.5 ng/dL OR (ivV)

Hyper t ensi diith-acalcgeuris mhibiortged cydrepeying ar P45 Mol #simmenmspmesive 10 year s
OR d t b 16] " Th
oresents | mygSioide 641 HBTHEE awfin SAURISY dr R RRMHIE AB00E de PSS 000

di sease i n(Bhgdibiwethyl-r ?aﬁydiﬁtﬂ@ﬁnﬁ@fﬂ@ml@@l§ AgmiphbStiehoBgtagerdti€gsubj ect a
sol ubl e CTLA4 nutant nol ecul e of the invention, alone or together,
conconi t anfIy789) orgagoalag iteresf (Fki Tt Jalud) Iserticasienoidso ardlonbiogphamide; r eact i ve

with I'L-2, d%dlt 1 eﬁ‘c?é, { éh’zot?exatchft, UIQIE’led’(/ ograﬁ) rclm%}(gg IheS63MR &%pbf%esm ubl e CTLA

nmut ant nol €cu I'nvehtion nay teTe 0 & bone marrow

transpl ant miyeeplRhélid adid) myﬁ@pmﬂolett@ﬁm@étﬂorsea@axywetguaﬁﬂc oflgn@iicl cells.
Alternatlvely, donor T cells within a bone marrow graft may be tolerized

to a rE¢i pHeiofsimapynegmiressivs respoglopal wlb@@efﬁ @& rndiximeh, deelsnmapp0117] The
sol ubl e CT}I%%({E“%&%)CIJI%! lﬁH)loﬁ €5 %¥ tlﬂa%dgf [ang rgoqrto eﬁ%{t}er 30 L104EA29Y,

may be adm fi e sol'e ac I've

concom t antdcyptofs(SLOMBIT,| @@L YCDW 1 are wﬁ/cmnrsecmhei)zsr@gsm B7,
inununonndulating 33 WO 2006/ 108035 PCT/ US2006/ 012648 i mens,
i mmunosuppk€¥$; P4adeh ﬁ%(QQdﬁ&ﬂcéﬁhéﬁnéﬁﬂSLﬁhﬂt@%ﬁﬂt@ﬂ@E@g wirdicands), f or

the treat ”EPB grp Oxfn\fﬁ%o%ﬂla% 'cBHl‘ ??%dﬁ?egg O(?TEAQ S0 Sor othe?l !ﬂoeglro%f t or

xenogr af t oni ¢ eje o’1n 1erance or exanpl e,

it mayibe umulennm@rtbﬂs(bag l1Q1Abbywl{lbw&n&aéﬂérﬂﬁﬂghtﬁnhlﬁﬂd}@lnﬁdpth’dnﬁgeLEAv
cyclosporin A or FK506); an |nnunosuE pressive 5 macrolide

tacrol i mus antpgEgRaTSiclcliB pRigEemHES )md)?«/ A-Henprestnd hemrr@@ﬂnéié g., 40-0-
(2-hydr Oxyé%gyla Pe%urﬁ%ﬁl mb%{ Egrrl grg%ls (C'_D& gn& ?’%%(C’hé?t@l‘%l@ hxp ﬁﬁy(t‘ 4(5] o rH ng agent

(e.qg., an- anar 0og ort1cos er0|ds

cycl ophosphafige] (e.za 2atibodey ©RED4MRIhOLbeFat & ChefLynesh @@cmz@m@nal og
t her eof ; nlzorlblne nycophenol i ¢ aci d; nycophenol ate nofetil;

15- deoxys p8r§HED, D5a2 250 ediy 18 Ml Bgve described indications, e.g the induction of

20 tolerance.
[00118] Where the soluble CTLA4 mutant molecules of the invention are
administered concomitantly or sequentially in conjunction with other
immunosuppressive / immunomodulatory therapy, e.g as herein specified, dosages of
the co-administered immunosuppressant, or immunomodulatory compound will of

25  course vary depending on the type of co-drug employed, e.g., whether it is a steroid or
a cyclosporine, on the specific drug employed, on the condition being treated and so
forth.
[60119] In accordance with the foregoing, the present invention further provides
therapeutic combinations, e.g., a kit, e g., for use in any method as defined above,

30 comprising a L104EA29Y g, in free form or in pharmaceutically acceptable salt form,

to be used concomitantly or in sequence with at least one pharmaceutical composition

<34



10 thereof; irmunosuppressive nonoclonal antibodies (e.g., basilixi mb,
dacl i zumab), [|igands, nonocl onal antibodies or antibody fragnents thereof

to | eukocyignod/geeRt ors(e.g., M-I1C CD2, CD3, CD4, CD »ttalseddshPrcasD7,
CcD25, CD 27, B7, (CD40, CD45, CD58, CD 137, |COS, CD150 (SLAM, OX40,

4- 1BBor t hej I s): or ot i mmunonodul atory co unds(e. g.
CTLA4/ wzs-%%“%ﬂsg‘?é]%t %”é‘rmnaoé%é%f?s%%mﬁn%ﬁl% WP BP?EE@%“@%%W ‘%ﬂss) or |ow
nol ecul ar wehghit mapbBpi e iBstritibys fdgts aEAidistARLagoni sts, Sel ectin

ant agoni sts_and VLA-4 antagoni sts. The conpound is particularly useful in
conbi nat i onlMilZH a Le avasolende with the fontgoifasthe proaért iny@P40n prodtidek irsa bétgand

.g., anti Le 0.and, anti bodies to CD40-L), .such as Chi 220 (US
bat ot 6. 05 Dseed RO O8N e CoraeniE OE: 81 g ¢ he
i nducti @n ofondOmit@hBr &Nk GequEAEL 4B ANGIE LG e?@&&%lcﬁ)sggﬁ%ﬂlﬂyfiﬁﬂkélml ecul es
y

of the invention are admhistered conconmtantly or sequentia In
conj unct i orfManhimelchele of therimyamdionpwite ssinvieodupprentinoagedtsl at ory t herapy, e.g

h i ified d f h -adm nj stered i suppressant, or
ot minonodur o1 TSR A Plete S GRT LS o He penHTRGSHR 1t he type of
co-drug enpicay®d), @DE54, TMBRIMIEMR AP), kSluBle H$IPLALOE c&d@)aéﬁlgﬂg(l?ﬁ%d;ﬁ%o” the

specific drug er&léogd, on the condition being treate
[00119] | n AEE6rPaRCR sulblblh GINS, belnblgdiPf (ctheo 362 8) evlnble T8, balnblur t her

id tf i nbi nat i . | cit., oo | i
et hod Ds dLpr HedtRECES Sy RO soifb s atsiots g it Srabror m or i n
phar maceut iicaChyi-aceapiabl Vaa! doldis D44t Hgiﬁ%s,‘éﬁﬁ%cﬁ%ﬁ%@@ ly or in

sequence with at |east one pharmaceutical composition -34 2006/ 108035
PCT/ US2006/10A2r888: reeesivg i s spg94e 2i, iyi(0 S phB$Ss ATCC HEmPossaotiAgI0er y or

anti-infl anpgt dr.ug.. The l.cit opprise instructions for its
adm ni st raﬁﬁ%hﬁb%,@ekg%]d S’I%“E%%Ssr ‘ara%gi)él’ogﬁ ﬁ“ﬁglmgs f%?%‘@o‘i‘"ﬂbgpi‘f@ (HBesent
| nvent i on_ pEOCCAEs-on N)RLiNeIs, dnibbies oasRecly MELAGAS A% slinned @hove
conprising co-admnistration, e.g., 5 concomtantly or in sequencé, of a
t her apéat i Al £ FEB-Ra2tATeCHdele 2813, SoTUBICRICIRZY ATAR HiRt-30ip ALl 8inf t he

B L o e T S Ry
) , 5 -1 (e.g., ATCC

1B-9579 and ATCC TIB-213), ligands, antibodies or antibody fragments reactive

20 with LFA-2, ligands, antibodies or antibody fragments reactive with 11.-2 or IL-2R,
ligands, anttbodies or antibody fragments reactive with IL-12, lipands, antibodies or
antibody fragments reactive with IFN-gamma, ligands, antibodies or antibody
fragments reactive with CD2, antibodies ligands, antibodies or antibody fragments
reactive with CD48, ligands, antibodies or antibody fragments reactive with any

25 ICAM (e.g., ICAM-1 (ATCC CRL-2252), ICAM-2 and ICAM-3), ligands, antibodies
or antibody fragments reactive with CTLA4 (e.g., ATCC HB-304), ligands, antibodies
or antibody fragments reactive with Thy-1, ligands, antibodies or antibody fragments
reactive with CD36, ligands, antibodies or antibody fragments reactive with CD3,
ligands, antibodies or antibody fragments reactive with CD29, ligands, antibodies or

30 antibody fragments reactive with TCR, ligands, antibodies or antibody fragments
reactive with VLA-4, ligands, antibodies or antibody fragments reactive with VCAM-
1, ligands, antibodies or antibody fragments reactive with LECAM-1 , ligands,
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10 Thy-1, soluble CD3, soluble TCR soluble VLA-4, soluble VCAMI, soluble
LECAM 1, soluble ELAM1, soluble CD44, |igands, antibodies or antibody

f nt hogs Wi th gp39 (e.g., ATCC HB-10916, ATCGBrddfph@gd ATCC
HrB(-a?rZTIOBSG;E",KS ?‘?}gg!r)?g% ant i bodi es or anti body fragrren_t; (rjea](c:tl ve W|t th Cgéltoi Ve
-91 10, | igands, anti bodies or antibody fragnments re
Wb B7 (oS by oy CnigFesstivrithia\ Mk digants utitpgies ATCC HB- 301,
W th 28 (o) RrarB SR e pRo G LB IR oo & (0
it e.g., - . ( _ )
Vc:lvI in. | rmuéntibsv(i@g oy anegpre@2red.1 BBG er dmtgmmdmts,mtibb@dﬁ@gr?cgﬁszs%-ggaf&@%dl _ .fg agments
ctive wyth LFA:-1 (e, g., AT |1B-9579 and ATCC - , |igands,
anti bod es%@b%‘ﬁfﬁf%‘é%?fﬁﬁlﬁﬂ%ﬁk‘c@? Baldiped ool Fab L R Y, : HL\L g%ﬁvc;gaid_ ]

i bodj e i I & o iy ] - (o] - 2R, i gands,
gm: bggbi e:d%?alg%ﬂlgggis r ggjrrﬁgg%@mgg)g‘gﬁtégﬁ\?ﬁﬁ t*{s_-ef%,scqqe%énnd_s, anti bodi es
or anti boWP3G04(IALE Aepesinsskilledin eNrgaithRadily GaReSandatei bpgl s,
anti body 1 AGERTG copaiitdBe ipkhle G Trrmh g coaire DB ibengen ami | body

' i . ’ - 22 | CAM 2

f ts <R : , _
and | CAM 3?@%%2%3?&%@%3%? shhhe g%ltgP]t?o%fyﬂ% rE %&@E&gl‘%é B aNG ¢ h CTLA4
(e.g., ATCTh&BrgoMmosupirgantsgeantthbedilss CTIAambidoory whihaBeepiks: r eact i ve
with Thy-1, Ligands, antibodies nti body fragmsnt s reactive wth CD56,
i gands. alm%%?&fl%@'%?‘%%iﬁﬁo“dy ﬁ%@?’?ﬁﬁ’t@aﬁ%’&tﬁt vertiipalivombation ﬁl@f}andz_,
30 ant i body T aamen e e PRt Mo Vel b8P 8 6 "t body
fragments [0P&aHt i Vepaitiay sedyl coinbamtion 181 04dis g of pafih&edyalf ragnent s
reactive with VCAM: 1, fI i gands, antibodies or antibody fragments reactive
wi th LECAMCEIPP{igatbsol W%@Eﬂﬂb@o@sl‘fmﬁty@ﬂ@%ﬁ@%&?@ndant i bo?! es or

ti body f I8 ¢ Wi b L okl gal ant i bodi.es or anti body
Fragnents Feact e i T e e ok B BN BB B e
ant i bddi esxaresplef be sedacelof activaesd Bihosiomrss A @ijdoadn.f FREFRNLS are

. ibody fragnents include but are not limted to _Fab, Ffabi,
EE :L'e; rz?dpzx}?(é@i’lﬁﬁgoﬁﬁj@“%v Soalibitshe 7 sgisted CHRBEOD @fdwmghﬁqygsmlﬁchm | m i ed
to those ' % A . ) s.skidlled in the art wi
r gadi Io>s/ u%ﬁ%&i%ﬁﬁéﬁﬁéwﬁﬁnﬁ%r@%gI%ﬁnﬁﬁé?ﬁgéd '?lhago%l@%lfﬁ’le%t“@TLA4 nut ant
mol ecul es [80132le Sowenpéaiic endbingtiemsibdiede theTINGSHEPLeSE /B \AgenL. the

es wWth two
sol uble CT(':]@?O %%g&gllaq%llglgouéies (mAbs); LI04EA29Y1g and CD86 mAbs;

20 LIC4EA29YIg, CD80 mAbs, and CD86 mAbs; L104EA29YIg and gp39 mAbs;
L104EA29YIg and CD40 mAbs; L104EA29Y1g and CD28 mADs; L104EA29Y g,
CD80 and CD86 mAbs, and gp39 mAbs; L104EA29Y]1g, CD80 and CD86 mAbs and
CD40 mAbs; and L104EA29Y1g, anti-LFA1 mADb, and anti-gp39 mAb. A specific
example of a gp39 mAb is MR1. Other combinations will be readily appreciated and

25 understood by persons skilled in the art.

[00123]  In accordance with the foregoing the present invention provides in a yet
further aspect methods as defined above comprising co-administration, e.g.,

concomitantly or in sequence, of a therapeutically effective dose of soluble CTLA4
mutant molecule of the invention, with an adjunctive agent and/or a corticosteroid.

30 The goal is to replace the toxic calcineurin inhibitors with the CTLA4 mutant
molecules of the invention. However, the CTLA4 mutant molecules of the invention

also may be co-administered concomitantly or sequentially with CNIs such as
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ot her i munosuppressi ve agents, the soluble CTLA4 nolecules with three

ot her 10 i nmunosuppressive agents, etc. The determ nation of the optinal
conbi nat i @ip Mnghoseldsages can be determ ned and opti m zegcuwgisb@eseishods wel |
known in the art. [00121] A particularly useful conbination is L104EA29YIg

or pharmaceut, cal tJion there oun that interferes with
L5 and e iofging TREBIEL SREa TS ey S Brrgamet (gonet 1L 2R

(al pha) whimghgl#® gehattinel)y 15 expressed on the surface of activated

T-1 ynphocyt es. A conpound t'hat binds to IL- 2R(al pha) conpetitively

i nhi bits | 0@1xdi Exedplasbf vdtmaiveagelty mohde phrege nohiighed & ighibRbistircal
pathway in.the cellular immune response involved in allograft rejection.

[00122] SorRe=RPReRbog fehyitsenas SIMIIRHY. ke fBV ¢ phEngate moﬁﬁﬂEAzgvl g and

10aEn00v o e AR, "R d B ety 1 Eiefi e fhecy Pa i ctom

LI 04EA29YI (N@anae: RS (s xleii%%ﬁ@ @ | g, CDS0
and CD86 mAbs, ;S??égisg s: LI hglwl/ligg,%coegcm%m ag%éggér’]d CD40

mAbs; and KmﬂrEaAfbﬁ’bxg,Saam TraurkAY, gnﬂénc) anigmphbéytghSAinpARente.gpeci fi c
exarrpl e of aé%%O(f is MRL. Clher conbinations wll be readily
EN

appr eci at ed & AfRYartish:dae Wi getygsevakiakt edrdm Pline);and CoftRai23] 1 n

accordance e I the present invention provides in a yet
further as %&n% %frzc)fg aﬁ%% ned above conprising co-admnistration, e.g.,

concomlt)ant[bmm IBx@ﬁﬁl!é@@ﬁ&)rtnﬁfste@ozﬁbﬁicﬁﬂ%%ht&@'nwln%‘hf:@&} bYEmERs &l

sol ubl e CTLA4 nutant nol ecule of the invention, an’ adj unctive’ agent
and/ or a covd¢sensieeraiiznl, @otispme, dppamethgsdne, h)eipdvcanmomdjmdﬂqpmredma:llmmeurl n

i nhibitors MOLO (Ii@g rrut Q‘H nol ecul es of the invention. However, the
CTLA4 rruta it € HETHYBAPPORS al so may be co- admi ni stered

conconi t antiby12e] Seauen coaahiniditbn 8035
PCT/ U82006/[0126£8 %m osporlllrllle (tNélorgﬁm%?HSﬁﬁ |dﬁ1§8%g¥\%)glggﬁédl%ovartl S)

and t acr ol iL4EAFKSIG andPridgash ohe adinibivi s g peledted fddlihExmuplissd above;
TonophoSphdt £ AeRy HofERadE PREBI st sef %%e@?@#e%%@%ﬁ%fcé%bp#%"? VN,
From Noval 1oy T amam el ool e s A N <)
azat hi opr i geoup(iakealrabang; )1 OB EARD B, irapaniyoinr (ainglithuys, qapainmﬁao fran| ynphocyt e
hom ng age%j/ctﬁ/A%cx‘st) with or without a corticosteroid selected from the group listed above.
[00127]  The co-administration combinations described above may be utilized with
20 an induction agent such as immunosuppressive monoclonal antibodies, ¢.g.,
basiliximab (Simulect® from Novartis), muromonab (Orthoclone OKT3® from Ortho
Biotech), rituximab (Rituxan® froin Genentech) and daclizumab (Zenapax® from
Roche Labs); or anti-thymocyte globulin (Thymoglobulin® from SangStat). For
example, suitable combinations include but are not limited to basiliximab (Simulect®
25 from Novartis) with L104EA29YIg, MMF(Cellcept from Roche) and prednisolone;
or daclizumab (Zenapax® from Roche), L104EA29Y1g and rapamyein (sirolimus,
Rapamune® from Wyeth/Ayerst).
[00128]  Typically, the standard dosages and administration regimen of the co-
administered drugs described above are not influenced by the addition of the CTLA4

30 mutant molecules of the invention to the treatment regimen. However, one

knowledgeable in the art may prescribe lower doses of the co-administered drugs, e.g.,
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FTY720(from Novartis); FK778(from Fujisawa); Jak-3 (from Pfizer); and
Certicau (everolimus from Novartis). 10 [001251 Exanpl es of

corti costh edpdSodone! ude but are not limted to, betanethiasemassoibtsgesoni de,
cortisol, cortisone, dexanethasone, hydrocritisone, nethyl prednisolone,
predni sol one, prednisone and trianci nol one. [001261, Typi cal _

Co- adm ni SFHURTISR EWRTIATCERRE S SR Gdgup it the IRsORRSF iy el essdoxie1 04 EAOYI g
and at le " i lected fr. i sted above; 15
CT0aEA20vt G k] Tan ool ARk RO E. LB R e aroup | [ st ed
above; L10OpEA29Y| FPrestiibiaEetibaapiod maybRenbe pn diechaakaeriidcgidBi €fchicd- sel ect ed
fromthe group listed above; L104EA29YIg, rapanycin (sirolinus, -

Rapanune( r Jdmmiaredgiagni Agaicestyrap vy G couatmausteisd oG the swienlisgr sel ect ed
fromt g j L ;Therco- adm nist. i nhi.hati ons
descriggd ovg&%§§ﬁ%8§@§¥ﬁ?%858§#€ﬁ%§ggaﬁ&%ﬁfug¥$g%5%géﬁgyggggagg

i MunosuppdgBsiitecsiaseroral @ dtirofli Bsinteaite and ki btratbdvBRay Beruk ect (1)
from Novartis), murononab (Othoclone OKT3(r) from Otho Biotech),

rituxi mab P8 BgEInpphysiinaseiEstEeRyiva e theperaingaermn LeRageke)-vi rom Roche
Labs); or I L OVE ul i | i 0 3 t at. For
exanpl e, sﬁﬁ@%@m&gﬂ@%ﬁ%ﬁ&ﬁaﬁ% Iﬁ%ﬂrg)(‘:’{e -égé'npgu n?%#{ék%é{rgqnﬁ%%?@gg%%%g}g%w Xi mab
(Si mul ect (61 d&AB3,ffoldswdddad tapey ofirednidohe 44200 @lordVid Ll B aRldafyberhdoche)
and predni so| one; . or daclizumab (Zenapax(r% fron1RocheQ, L104EA29YI g and
rapamyti n ¢ ¢lovseinds follopigg dmaraperraf pradpjpenmionpeqdstsplonebmrpdewey heeal [y, the

Gecor | bed aBaggesr aronal BANE bl S A0 BT & IReCEs oL PG Tt an:

mol ecul es i colige btheRticandn®. t he treatment regi men. However, one
know edgeabl e in the art may prescribe | ower doses of the co-adm nistered

drugs, e. gl00130137 Afditxpebsaadnassimed dusr ope/ndpéusycedicnriatinecilgent s
and/ or cort t i -1 he. r Lan of the |.ess toxie CTLA4
mtant ol CoSRas TRARMUE S AR R RS R Ahslioe SRR b o

Pr escridi nghiichifion bRdiine of dByarienbas.eth eaniflieopackngaisihsel feghtn ach co-

adm ni stered drug. A corticosteroid may be co-adm nistered with the

nol ecul es MMFWG%H% reckilyi Ehg eb Apwsin beadwmistered Prapepialively. For exanpl e,
subj ects ) il i rti eraqids...Mne er.qi.d_nmi nt enance
and taper ”g%ﬁ?qg %%E/g%n%g}ag%Ieﬁég‘%gtg&%%&iag\g%nniesﬁ h‘g?‘b"ﬂ%‘;&ﬁ? %Dtg) %’ﬁgﬁédggar rival

in the opefmatlichgons®md@R) TT2bs88nd sdhedule may be adjusted on the basis of

laboratory values (e.g., decreased WBCs) and subject tolerability. The package insert
20 provides full prescribing information.

[00131]  Another co-administered drug may include basiliximab. Reconstituted

basiliximab (20 mg in 5 mlL) may be diluted to a volume of 50 mL with normal saline

or dexirose 5% and administered as an i.v. infusion over 20-30 minutes. The first 20

mg dose may be administered on Day 1 (the day of transplantation). The second 20
25  mg dose may be given on Day 5. The package insert provides full prescribing

information

f00132]  Further provided are therapeutic combinations, e.g., a kit, e.g., for use in

any method as defined above, comprising a L104EA29Y1g, in free form or in

pharmaceutically acceptable salt form, to be used concomitantly or in sequence with
30 at least one pharmaceutical composition comprising an adjunctive agent and

corticosteroids. The kit may comprise instructions for its administration.
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met hyl predni sol one on day 2, followed by prednisone (or prednisolone) 100
nmg orally on day 3, followed by a taper of prednisone (or prednisolone) to

20 - 30 ngigtayegedshe 10 end of week 2, followed by a t3pgfys@focRifdpi sone
(or prednisolone) to no lower than 2.5 ng/day through nonth 6.. Subjects

may remain on at least 2.5 ng /day throughout the course of their
treat nent. [POB3H0] Thadibel andr teoliganstisms fuydediente it fgphpredcaeécal

nmycophenol i ) ypical |y i ,.ni.ster i i,yi ded
doses on aq%ﬁﬁggéﬁeﬁ%ngéﬁggﬁ%%g’@gﬁgﬁhﬁg&%$F6%m§%Hh¥ﬁ (%F&ggéagﬁﬁg%éals. An
exanpl e of Agcastiiddnsioriadt #BoddgdEtHoe eMVAnineleugdasmaligadal | y. The first

dose can be adm nistered preoperatively. Subsequent doses may be
admi ni st er edtgimanngsliscates, Eynynepralifpjative diseasap immupe dispeiertassodied cat i ons

by nout h. .an 1edul e ) dj usted on the basis of |aboratory
O o' GERRAMRREIREYY SeliRolt

val ues creas n “tolerability. The package insert

20 provi des[ohid4] prm@web;inn%iﬂdmawam@mte 3420463 ¥br thbatdiesles @idhsbai st er ed
drug may include_basilixnnab. Reconstituted asiliximab (20 nmg in 5 nl)
may be di | dtesing Joncxappley the lobel son mdisiie Mahdnsagds fermd inpsculsthad ét r ose 5% and

adm ni stere by Voo | | O ver .20: 30 minutes. The first 20 ng dose
may. be adm AIen g Ra el RS St B e 0 Rl ocond 20 25
Ny dose maysybenOdivese @By Bayaed ol bodpackdgent Aa@ilisttor reesehdtinky s escri bi ng
information [00132] Further provided, are therapeutic connbinations, e.g.,
a kit, 18 g.dictasd bydle japeet sgym g drefded dfdr ssemplsoihe labebmpy inslieage that

LI 04EA29YI s} for ' har eut i acceptable,salt form to
be used Coﬁ%%ﬁﬁ?%ﬁ%ﬁ?gﬁﬁﬁﬁﬁﬁé%ﬁﬁg%@gm§ﬁﬁwn§ﬁf§it¥éggia ﬁ%ﬁ%wg?naceutical

conposi t i onlicNeREhetengtodrats Watnd/ &/ sRGEMke8 thay GO bEWERS LBHAINIS.o/he Kit -
may conprise instructions for its adm nistration. -38 WO 2006/108035
PCT/ US2006/ @tizéart 30uaGul3ilterpeivehh dic labrl ey ingisatr fett thect Tlohdé mdsnti ndi cat e

that the PHACRRGENLGRL SRIPARL b Qe fR0DR 3P0l ner. Of bGPl nalf on

concom tant Ty "or "sequenti a a secon eat a co tion of

choi ce 18. g.abobTPU0 e BySH eI fIBEEATent todtka® irNubdS/sthin Gia&ss.
i mmunoproliferative di seases, inmune disorders associated 5 wth graft
transpl antati on as descri bed above. [00134] The | abel nay indicate

eDPLEPT1 2t SpERAE Bor PROTRCRYCAREL O PR B e RSB (e
[00135] Expression of CTLA4 mutant molecules can be in prokaryotic cells.
Prokaryotes most frequently are represented by various strains of bacteria. The

20 bacteria may be a gram positive or a gram negative. Typically, gram-negative bacteria
such as E. coli are preferred. Other microbial strains may also be used.
[00136] Sequences encoding CTLA4 mutant molecules can be inserted into a
vector designed for expressing foreign sequences in prokaryotic cells such as K. coli.
These vectors can include commonly used prokaryotic control sequences which are

25  defined herein to include promoters for transcription initiation, optionally with an
operator, along with ribosome binding site sequences, include such commonly used
promoters as the beta-lactamase (penicillinase) and lactose (lac) promoter systems
(Chang, et al., (1977) Nature 198:1050), the tryptophan (irp) promoter system
{Goeddel, et al., (1980) Nucleic Acids Res. 8:4057) and the lambda derived Py,

30 ﬁromoter and N-gene ribosome binding site (Shimatake, et al., (1981) Nature
292:128).
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effective for blocking B7 interactions with its ligand and/or treating an
i mune system di sease may be based on body wei ght, and adm ni stration
regi mens wWi@yooRRoshds di ctated by the target serum trough weofidb&Se1268"
exanple, the label may indicate that the effective target trough serum
concentrations of CILA4 nutant nol ecules disclosed herein to treat an

i Mune syq0era7gi séaﬁeempmwbﬂvbﬂbmaﬁ atdodntiude @ogind of rapi@baﬁbmamd 30g/ L.
Alternatively, the |a may jndicate that the CILA4 nmutant nol ecul es

di scl osed sR&Fiabl %i?efﬁé“%ﬁ% hPetdrmass O RCUNEMPRYsER CH5HEER0. 1 to 15

about 20. f eases.
METHCDS F %ﬁ%%?fﬁ%ﬂ%ﬂ% %&%ﬁé@ﬁ%&__&%&é%ﬁ@h %%[%}ﬁ&%g% Q{IgS( pressi on
of CTLA4 resllacdryimy eheplamidannibe seloctpd Ghawhentgrewe &l the preséiicolodr yot es nost

frequently are represented by various strains of bacteria. The 20 bacteria
may beJa ¢PHROHES SEFhS %?Pl%illﬁ‘r%dﬁaﬁﬁﬁﬁ%mve Typical 'y, gram negative

bacteria r s may al so
be used. [@Eﬁ%&] ggaﬁ)%%‘%:stésls()% Eril‘aco %E%'qlmgﬁn%gant pﬁ%@%ﬁcec?%g%%be i nserted

into a vegkiefy d?f@edngmdnefthSgemruas@bwnmmit@%os@qllgms (Cahqmr ()warzyotu c
cells such as 1% colt. hese vectors can incl ude

pr okar yot if&rosonet- eﬁcaéegfﬂe[ﬁ%é%% BringdrRanbsookett ahé%ﬁsﬁer@f) c‘fl@' Eﬁ%ﬂ”ﬂ&ie

pronot ers Iy b t perator, al ong
With ri bos%?}e(% %3'?%&”2&4 gﬂlsde]g%lellr)l@e%&glsﬁﬁﬁ%t el%guic3 S?é?n%oﬁ%}ldﬁsed pronot ers
as thQ()betacdt@@bﬁﬁaﬁe (penicillinase) and | actose (lac) pronoter systens
(Chang, et al., (1977) Nature 198:1056), the trypto;i)han (trf) prom)ter
system (CGO8HMI I@gccg;dance(wyg@@em}cgpgﬂmp‘épgltp@,seucgrygggqg SERdehe | anbda

oV lonTyitle PR”QBSZE%%E% S st N S e
[00137] Sushnaxpl@asioanlixaciarscw. | Jacalasomidas kudeise] Sihnssaichuephresat i on
and sel ect abI e markers, such as a beta-| actanmase or neo

phosphot r arethes axbPigbieraswsinh apd phgl sdlsi Myehmaa.(Pamd GH%C&@ ar%so that the
vect org ca an}%li)és ocf%{‘n?ndl Qel?satfl%telﬁiaﬁb(g@s%d af ﬁ{pst% aaﬁ%l?%hﬁ@ﬂb%llp r@ﬁﬂ?edlﬁltcan be

sel ect’ed f resence o 1otics, suc

anpi ci | li naleﬁmkmaaa/m IIDG4[4QQ‘113§1]1 eTlme lt%ﬁrseszsﬂaﬂ Iﬂb&snﬂ?dzecda 356556t r oduced
into prokaryotic cells via t andard net hods ncludlng but

not Iimi teﬂoB@k@a@ﬂw@v«m@ﬁéMOt49%@ "CBPoR] (NACC NadEL- &b USA
69: 2110, apd SR L0k &h 1Bk (clGiin), cHYRESEH:A sEARH £950302 (CAMR,

Salisbury, Wiltshire, UK), CHO clone 13 (GEIMG, Genova, IT), CHO clone B
20 (GEIMG, Genova, IT), CHO-K1/SF designated ECACC 93061607 (CAMR,
Salisbury, Wiltshire, UK), and RR-CHOK1 designated ECACC 92052129 (CAMR,

Salisbury, Wiltshire, UK). Exemplary plant cells include tobacco (whole plants, cell
culture, or callus), corn, soybean, and rice cells. Corn, soybean, and rice seeds are
also acceptable.
25  [00%40] Nucleic acid sequences encoding the CTLA4 mutant molecules can also be
inserted into a vector designed for expressing foreign sequences in a eukaryotic host.
The regulatory elements of the vector can vary according to the particular eukaryotic
host.
[00141]  Commonly used eukaryotit; control sequences for use in expression vectors
30  include promoters and control sequences compatible with mammalian cells such as,
for example, CMV promofer (CDMS vector) and avian sarcoma virus (ASV) (nL.N

vector). Other commonly used promoters include the early and late promoters from
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A Laboratory Manual", 2nd Edition, Cold Spring Harbor Press, (1989)) and 10
el ectroporation. [00139] In accordance with the practice of the invention,

eukaryot i gocRbd/fs@se al so suitable host cells. Exanpl e%quUsew(@,@j{(yg)tl c
cells include any animal cell, whether primary or immortalized, yeast

(e.qg., Saccharon}/]ces cerevisiae, Schizosa.ccharonryces tEor nbe, and Pichia
&

pastoris), awdapVans8EPV40) (ﬁw#i,@h@l (E0B) AleareRiEP d b, or elher Wil exanpl es of

ani mal cells_that osts, Par ul ar elsm ude, but
e ot 11 o s TR a1 A8 PRivoho et 2 AR s Biiafe;
12: 555- 556,vmhéQlAk’ﬁK@ImHl@%?orﬁbt@lCB@H&%%MT@@(Q{QQQ@-&IJ-QM N K- 76ATCC No.
CCL-61), C10-KI Tet-On cell line (dontech), CHO designated ECACC

85050302 ( CAMRmay3asd ypised. W ltshire, UK) CHO cl one 13 (GEl MG, Genova

I T | K| / SE d. ted E
932)61?% Ccﬁ@%‘ﬁ so‘fe(:gE EF/GE}‘WF%%C?LD R R i s BA%E 8 ECACC
92052129 (%seqﬁ@ﬂcb§@l‘l’bﬁcnl\ﬂdcélsﬁglbﬁs ’ﬂ@se a@iﬁ k@htin BpBRAIzigLEdns | ncl ude

t obacco (whole plants, cell culture, or | us corn, soybean, and rice
cel | s. Cor nexpsepploaand arnfdund eighes epgimanr @ downsﬁ;caem; o’éﬂmeazmmotemg{omo 140]

Nucl ei ¢ ac ncodi the CILA ant | so be
Tnsert od-§ 8T ccpEriRaR Ghatss Srveatent Se Tk et it aRubRt el 47 o
eul caryot i cndtaBhited Sh@:ctR tirab Sapna RNt 0§ &B@W?%Bfg, SROVVEIY2,accordi ng
to the particul ar eul caryotic host. [00141] used eulcaryotic

cont r ol 1Gseqpféliﬁ%éﬂaﬂ@hS)uBMSh(@ﬁmﬁdﬁspMC%‘& @Rs/RIY, pSdeu@efepr oot ers and

trol |

oW promot erCEERER BevEAR Sattobn R E RS TR PO voctory !
Ot her comophyy a8t TREr U dR A DEnORHODRAS (F ﬁ«&l&% ePLRaSir om
-40 WD 2006/ 108035 PC1/U82006/ 012648 Simian Virus 40 (SV40J (Fiers, et

al ., (1973) foxas dreeconsermg)ﬂ thoretﬂr@nowsoaiatcdpmmeao& bamovarss vboexs,
derived from %8 %‘? @@ VI ne papilloma virus. An
i nduci bl e p¥ 6ot Orsg ?geﬂ et al., (1982) Nature 299: 797-

802) mays al g1y Umleléa&@@c hcey%ﬁ@d?iﬁr% (ﬁ‘PLA@’fMt&%%cﬂgcﬁ%ﬂ AL
nol ecul es in eukaryotes may also carry sequences call ed enhancer regions.

These are i mpotheanrompobibeicnkaieiy lyehell axdpedssicos thnbosagechound ei t her

upstream or 1ech,atesst. r}ﬁ?eranRIVe}yr] %1epJeg oF Eaergymg 85‘89&4 mutant molecules can contain

origins of replication allowing for extrachromosomal replication.
[00145] For expressing the nucleic acid sequences in Saccharomyces cerevisiae,

20 the origin of replication from the endogenous yeast plasmid, the 2u circle can be used,
(Broach, (1983} Meth. Enz. 101:307). Alternatively, scquences from the yeast
genome capable of promoting autonomous replication can be used (see, for example,
Stinchcomb et al., (1979) Nature 282:39); Tschemper et al., (1980) Gene 10:157; and
Clarke et al., (1983) Meth. Enz. 101:300).

25 [00146] Transcriptional control sequences for yeast vectors include promoters for
the synthesis of glycolytic enzymes (Hess et al., (1968) J. Adv. Enzyme Reg. 7:149;
Holland et al., (1978) Biochemistry 17:4900). Additional promoters known in the art
include the CMV promoter provided in the CDMS vector (Toyama and Okayama,

(1 990) FEBS 268:217-221); the promoter for 3-phosphoglycerate kinase (Hitzeman et

30 al, (1980} J. Biol. Chem. 255:2073), and those for other glycolytic enzymes.

{00147}  Other promoters are inducible because they can be regulated by
environmental stimuli or the growth medium of the cells. These inducible promoters
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[ 00143] Exanpl es of expression vectors for eukaryotic host cells include,
but are not limted to, vectors for mammualian host cells (e.g., BPV-1,

PHyg, PR\ 209Y8s035L0 pTK2 (Maniatis); plRES (d ontech);p@fRed odMAzesRRC/ RSV,
pSFV 1 (Life Technol ogies); pVPake Vectors, pCW vectors, pSGh vectors

pCDNA- 3°(1 i 1edhERTD gt bibose ohork s wBre ol etionduinmizcowotor s
Ad - j Wi . i o t, t . g.,
DESC vect o el ot o e e P e g A o B R iR S g °

CTLA4 nut apzymsh ecpbesbledor mat@gnad ealadtotequiiizatigenome of the eukaryotic

host cell (1 eft)rlﬁ%_ca} e ‘as the host genome replicates. Alternatively, the
vect or carf@l ﬂél KA AR SFTUChREASER 2o aplacedrit shay’ eodiofthesodingr epl i cat i on
all owi ng f ey, a i j 45 Xpressi ng the

nucl ei ¢ aci d ugfgg]:geﬁgéesgq?ﬁ gacsclhﬁ%clrtlg@%/t%@gzec%ggs\%%girg‘g\?}&‘ gﬁ%ﬁ?@“&? 4in of

replicati omeffowm ke Bndogesiotd rygas follphasiihg colig sénehé®ligs&am be used.
(Broach, (1983 Enz. 101:307). Alternatively, sequences fromthe

Met./ z. :
yeast gen?ﬂ??ét’&e&ﬁ’gﬂlaﬁd8¥31Tﬁ?ﬁﬁﬁt8i3ﬂ‘§- aut ononous replication can be used (see,

for exanpl tiny e ure 282:39): Tsc er, et al.,
(1980) gng}(}%‘éﬁ@%& gﬁ?}y %{f‘ﬁ?{?é"l&%ﬁ%yzg@d {;%'8??@3 %Qf‘h“.gee %‘Ez‘“é"zl?&%él ifeddgy . 25
[00146] Tr Apdrétptiimiablasnidy clulifledeenoasc FRus (RATY), Wa8 t@hso bRk de

pronoters for . the t hesis of glycolytic enzymes (Hess et al., (1968) J.
Adv. Eﬁiyn’é‘oﬁé‘gm% @y@“’ Hol l and et al., (1978) Biochenzistzy 17:4900).

Addi ti onal t @f S ] 4N incl ude the ronoter provided in
the CoONB vERIT ( Feern g s it B} ol g R B3 e B
pronot er f drsclbqhinsphddlys enaneNsi 138%2 (Hstzaran:, e, 3%33! M[alrﬁﬂa%%) J. Biol.

Chem 255:%&73%, and t hose for other glycolytic enzynes. 00147] O her
promot ers S SR Be Eppfermsdbyunethedsaycloding hut nadimisadd, bynsfeetion ingherent al

stimuli or,the grew ' he.cells. -These inducible pronbters -41
WD 2006/ 108035 PCT/ u%‘i‘gggif’gé&g{lﬁm?ﬁﬁ‘f%ﬁ@ PHOLROFAIGH Fhae ggﬁggctpar heat
shock I ot withsjralatecwhol dehydr-ogenase 2, isocytochrome C, acid

phosphat as zynes associ ated wth nitrogen catabolism and enzynes
responsi bl @Wgﬁ mafetbed fanmigdreing SseisuDNA seavcores fO@lA8ndRegst at ory

seatences Al soube (Al bB% O e cod nays seauences, These
in the 3' et oapsietiets, vegedng talshaw ggsstthearRdhdgr-saRUSNERR iy several
shooting DNA-coated tungsten or gold spheres into cells or protoplasts; (2)

20 introducing DNA by making cell membranes permeable to macromolecules through
polyethylene glycol treatment or subjection to high voltage electrical pulses
(electroporation); or (3) the use of liposomes (containing ¢DNA) which fuse to cell
membranes.

[00152]  Expression of CTLA4 mutant molecules can be detected by methods

25  known in the art. For example, the mutant molecules can be detected by Coomassie
staming SDS-PAGE gels and immunoblotting using antibodies that bind CTLAA4.
Protein recovery can be performed using standard protein purification means, e.g.,
affinity chromatography or ion-exchange chromatography, to yield substantially pure
product (R. Scopes in: “Protein Purification, Principles and Practice”, Third Edition

30 Springer-Verlag (1994)).

2

[00153]  US patent application US Publication Number 2005/0019859,
2005/0084933 and WO 04/058944 teach a processes for the production of proteins of
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yeast-derived and mammal i an genes. [00149] Exenplary vectors for plants and
plant cells include, but are not limted to, AgrobacteriumTi plasm ds,

caul i fl owgp ARSAkEsVi rus (CaMv), and tomato gol den 10 mpggjRadbkoussd TGW) .
[ 00150] General aspects of mammalian cell host systemtransformtions have

been descrt' bed by Axel .%U. S. Patent No. 4,399,216 issued Aug. 16, 1983).
Mammal i an  QEFFETEGH SBeciiralydpenmiiers plisepietds Piodestadivrgitbaliornot | mi t ed

Lo, transf agbiiiibclPGnRLEsaneen ol gl S impRosRhate, m croin ection

el ectroporation, or via transduction rs. [00151] Met hods

for i ntroduélhEf ofliic gnveBibn Setepoesics BSIObRICITA ARG YEASleculdEPRABSd NCl ude
(1) nechani %%I t hods, such as mcroinjection of DNA into single cells or

prot opl ast 2°VBFtER T ng cells with glass beads in the presence of DNA, or
shooti ng DNA-coated tungsten or gold spheres into cells or protoplasts; (2)
20 i ntroduci ng DNA by nmaki ng cell nenbranes perneable to nmacronol ecul es

t hrough pol yet hyl ene gIIIA4IG EQADBNRLB ASEPMNILECA GENEshi gh vol t age
el ectrical 8§| Eﬁs (el ectroporation); or (3) the use of |iposones
(cont ai ni nd ) WhPRheR £, disrdirecipdipniapmssis p00O4 50Yel Expergssi on of

CTLA4 nut anj;oJx G RS . et hods 25 known in the art. F
exampl o, R e e AR B B B el B hg

SDS- PAGE gel'EL A that impuoobbiidiigngidisi fooCBsti boghesnbdimheh AdiGlhdAdere Protein

recovery can be perforned using standard protein purification neans, e.g.,

af fini t%ﬁ c HEBHS B Papsrigust v thntcgioan afthe cahreiuleo gpapinof GTILAA £

subst anti al . t i-n: .~ Protein. Purifjcation,

Princi pl es Sg%réep%? g)cat1 g@%‘%ﬁhﬁcﬁé Sé%ﬁ@faoann,me %%arégtﬁqu?&é}e%ért 1%%%%&94)) .

[00153] US (hatedB, glopniic atidon au1Rubkiocatangm Merbahn 2005400857

2005/ 0084933 and WD, 04/ 058944 teach a processes for the production of
fhirolnl g0 106055 BabrMeB2h06100I648 in fiivd? bt on,

protei ns of
ol T cul tures SRaaranR | gl OBl £ I REGAS LeY oRRe M oBiedPohe
i nvent i16n foasadherstptievetitimeed UbLe/CTTAMRIGh PR (cHB|RGUA 852DV ASlCRE above
herein. 5 1994, 180:2049-2058), and on a model predicting which amino acid residue side
chains would be solvent exposed, and a lack of amino acid residue identity or
homology at certain positions between CD28 and CTLAA4. Also, any residue which is
spatially in close proximity (5 to 20 Angstrom Units) to the identified residues is
20 considered part of the present invention.
[00156]  To synthesize and screen soluble CTLA4 mutant molecules with altered
affinities for CD80 and/or CD86, a two-step strategy was adopted. The experiments
entailed first generating a library of mutations at a specific codon of an extracellular
portion of CTLA4 and then screening these by BIAcore analysis to identify mutants
25 with altered reactivity to CD80 or CD86. The Biacore assay system (Pharmacia,
Piscataway, N.J.) uscs a surface plasmon resonance detector system that essentially
involves covalent binding of either CD80Ig or CD86Ig to a dexiran-coated sensor chip
which is located in a detector. The test molecule can then be injected into the
chamber containing the sensor chip and the amount of complementafy protein that
30 binds can be assessed based on the change in molecular mass which is physically

associated with the dextran-coated side of the sensor chip; the change in molecular

mass can be measured by the detector system.
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CTLA41 G CODON- BASED MUTAGENESI S [ 00155] In one enbodi nent, site-directed
nmut agenesi s and a novel screening procedure were used to identify several
mut at i onsyd nodsheseext racel l ul ar domain of CTLA4 that i niﬂfpugobu/(ng@@g
avidity for CD86. In this enbodi nent, nutations were 10 carried out’
residues in the regions of the extracellular domain of CTLA4 from serl ne
25 to arginine 33, the C strand (al anine 49 and threonine 51), the F
strand (lysine 93 gl ut aniny A9TA GA%s HFITHEUH %? and in the region
from net hi ?@]gtey t hrough tyrosine 102, tyr OSI ne 813 t hr ough gI yci ne 107
and in the }anlae%%tlse %Aﬂ.bm@@oﬂiammmms ist e esicRgediBr.gid

i sol euci ne« c en 15 based on studi es “of chlnerlc
CD28/ CTLA4 ‘?13?.&5%'3%?2 Z‘:‘ Pr‘]gsctc\ég “g%éfrtes ad besanse (VBEA4Ig-G0R4,

180: 2049- 20&8plexendlsbiat RESlim i si de
chai ns woul d be sol vent ed%osed%gﬁjdqggﬁg{: b]%qaﬁmmﬁgg?cﬁzﬂf&é&@ﬂggl dentity
or honol o@?/nlﬁltek%seiftt"é?lsﬁe%@sﬂtd ﬂlmmgmmm%ssaadu&ﬁré%Lﬂ%qs or@Ny residue

which is i, xim 5 to 20 Angstrom Uni to the
i denti fi edﬁ%gl gh)g}s( C:ﬁs%%?s j‘gﬁ%}lﬁ&?@ﬂ %gl,e{; with rpove P@%@é@mnummumntssm [ 00156]

To synt hespwpeting $hisgeslusielcyl | tered
affinities for CDBO asﬁdllcl)r CD86, Igﬁa\é\g s%%%gﬂép {égg g&g avé%g'pfgéd The
exper i ment PS8R P8R Hasiive Cgléir\@ma!aimtgtoamlld BpaCTLof4, Brh-mRfedhAs SPeci fic

codon @f ag el | of 'CTLA4_ and t hen_scr eeni ng these by
Bl Acor e ana|(f‘/isqitjéa bl %kﬁ%“?@ 1%1312131“%1 poiperetmee ficaattatad dejls thathCDB0 or

CD86. The IBrhaocficiassayarSyal . uses a
surface plasnon re?‘gﬁance de??g@qgmy@% rpﬁ%{te%gf?};@%"aﬁ/%ﬁ}%zh i nvol ves

coval ent binding of either CDBO g or CD86lg to a dextran-coated sensor chip
which is located in a detector. hf t rmlecule can then be injected into
the chanber containing the sensor iS¢ t he am)unt of conpl ementary
protein tH&o1 biThe $olGan nge i.n nol ecul ar mass
whi ch is phy s?ﬂgal ly assoc?g}t{ ﬁ%ﬁg%eﬁgﬁg%%@ E%tmg% ngli"‘tdﬁv%’iuoflhe sensor
chi p: Phe aeﬂé?ua%%lat An¢rof @duagy skilhismakiap ahe usReS1¢rBhe DY hE B@ang%%kor system

-43 WO 20Q84 US2006/ 012648 . ADVANTAGES OF THE | NVENTI ON [001571
Because CT LA%fQ %%%giuﬁgy 36693{1“%86 i thesconrapldbe wentedh. by rapid " on"

rates and rapid dissociation ("off') rates, and because CTLA4l g-CD86 5
conpl exes di ssociate approximtely 5- to 8-fo| d nore rapidly than
CTLA4I g- CD80 EXAMPLE 1

[00159]  This example provides a description of the methods used to generate the

20 nucleotide sequences encoding the soluble CTLA4 mutant molecules of the mvention,
A single-site mutant L104EIg was generated and tested for binding kinetics for CD80
and/or CD86. The L1 04Elg nucleotide sequence was used as a template to generate
the double-site mutant CTLA4 sequence, L104EA29Y g, which was tested for
binding kinetics for CD80 and/or CDS6.

25

CTLA4lg Codon Based Mutagenesis

[00160] A mutagenesis and screening strategy was developed to identify mutant

CTLAA4Tg molecules that had slower rates of dissociation (“off” rates) from CDS0

and/or CD86 molecules. Single-site mutant nucleotide sequences were generated
30 using CTLA4Ig (U.S. Patent Nos: 5,844,095; 5,851,795; and 5,885,796; ATCC

Accession No. 68629) as a template. Mutagenic oligonucleotide PCR primers were

designed for random mutagenesis of a specific cDNA codon by allowing any basc at
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conpl exes, it was reasoned that slowng the rate of dissociation of CTLA4lg
from CD80 and/or CD86 would result in nolecules with nore potent

I NUNUNOSURPB&SIo¥Es properties. Thus, soluble CTLA4 nut gotryusmeeewses havi ng
a higher avidity for CD80- or CD86- positive cells conpared to wild type
CTLA4, or non-nutated forns 10 of CTLA4lg, are expected to bl ock the
prinming of Pastiogedh asgddafhacoden brapaly metihe onthyminhitgheition BfXE@Ecy t han

wild type c ated .fornms of CTLA4lq. EXAVPLES [.00158] The
fol | owi ng g%%"g@ %ﬁgN{pﬁﬁ s SR PRYTREIS ?%P#@fc@g?%mﬁﬁ@é@ma st on 15
and to assicstldtierapfomlydhitatell 16 kKidel for hcHRK HRD ARG 3EAE IB1S8ERd, The
exanpl es are_not intended in any way to otherwwse limt the scope of the

i nvent i on. “EXAVPIEtecResIBIEs TR pateatiad wpllenspmovdidg sach cféisc2( phinoncds. t he

met hods cus erate..the . 20 nucleotide sequ cadj he sol ubl e
Crina mit anC B RaaR et g W&taugl%se’}h‘il%sﬁ Pm’b&”’é‘?’ﬁ%ﬁ‘gg?ﬁ@grﬂ%&ﬂ%@&04E| g vas
generat ed s Rigsieed SEQrIDONOE! Pankitngtigese § E @uo@.rbdéxﬂrér)%%- The

LI 04El g nuc| eoti de sequence was used as a tenplate to generate the

doubl e- si t digpstedriviticTachKbsbevbwbeloned uEARONtly cutWBTEA4Igad N Gddodichofsar

bi ndi ng ki ' nd/.or 6, 25 CILA41g Codon .Based enesi s
[00160] A as %3@% |%Sg§§?¥e‘§8¥gg¥ﬁrﬁc§%8‘? W BWHMS%&%R?S%% SPide &ﬁ:« ify
nutant  CTlf\dhg rﬂ@lb@qumm(%g@mgh@ce, Siroyey NOAL: %%n@fse.di ssociation ("off'
rates) from CD80 and/or 6 nol ecul es. Single-site nmutant nucl eotide

sequendBs WO genEpmedearsiadt npxTTbAM 32 R3Bof GALArIg, Nodent NIBA4, 095;

5, 851, 795; 885,796, AT Accession No 29) as.a tenplate.
Mit ageni ¢ Ol g%ﬁd&cﬁ%gg‘é%%éﬁﬁ@%%ﬁffcﬁgrtgstbﬂétl%()p’ 832‘%&@@%@1@ dom nut agenesi s
of a speci hiBagibiés.CRARDrEIhcR W@WING RN Wi RATEIBtbal 2t VB 2098108035

PCT/ US2006/ 012648 positions 1 and 2 of the codon, but only guani ne or
t hynmi ne at spaithi @ C3 Levdkept.1 044ilg expkerswm. \w@stoNNG ) methodtvdssisedatoner , a

specific ¢ odi neg. ' aci oul my nuta to code
for each p%g%%%tg%e (gérh{%%eog%c(?g%‘ggW%?rﬁgfo(f‘?célgcg;ﬁo?g@gi& a%ﬁl“&&e%é&@ yi el ds
32 pot éft | NO&W)EMF&MB@&Q@%L@M& £18d #I RN c8Gh e s%%f&ﬁtd” oduct s
encodi ng nutations in close lprommty to - MB7-GLO7 of CTLA4lg (see Figure
7, SEQ | D N3&:ABmyiat molegplef 1 Hiffde,ovasSEQ 1D NOSIats tagrbeB)s thadpeble-site

CTLA4 mutant molecule, L104EA29YIg. The pil.N vector having the L104EA29Y1g

18 shown in Figure 12.

20 EXAMPLE 2
[00162]  The following provides a description of the screening methods used to
identify the single- and double-site mutant CTLA4 polypeptides, expressed from the
constructs described in Example 1, that exhibited a higher binding avidity for CD80
and CD&6 antigens, compared to non-mutated CTLA4Ig molecules.

25 00163} Current in vitro and in vivo studies indicate that CTLA4Ig by itself is
unable to completely block the priming of antigen specific activated T cells. In vitro
studies with CTLA4Ig and ejther monoclonal antibody specific for CD80 or CD86
measuring inhibition of T cell proliferation indicate that anti-CD80 monoclonal
antibody did not augment CTLAA4Ig inhibition. However, anti-CD86 monoclonal

30 antibody did augment the inhibition, indicating that CTLAA4Ig was not as effective at
blocking CDS86 interactions. These data support earlier findings by Linsley ct al.
(Immunity, (1994), 1:793-801) showing inhibition of CD80-mediated cellular

- 45.



di gested with Sacl/Xbal and subcloned into simlarly cut CTLA4lg 7cLN (al so
known as pi LN) expression vector. This nethod was used to generate the
si ngl e- siwe 2605Lib¢b3s mut ant nol ecul e L104El g (Figure 8, SEQ/ADMNIE264% and 6).
10 [00161] For mnutagenesis in proximty to S25-R33 of CTLA4lg, a silent

Nhel restriction site was first introduced 5 to this |oop, by PCR

pri mer - di r EEPELSeS ﬁ“i&“&@%ﬁ%ﬁﬂ’%@mﬁt}:ﬂl@@ @%&@r\%@ﬂgg@wwmﬁn@ Hhanter / Xbal and
subcl oned i S hi t I, I | 0. expression vectors. This
ot hod vas ety esarpYnbl! Bitd el it S RS st BB

L104EA29YI ¢ TIA gunen?moBEQet By Nigherdadicy %) CIIgs Rad wileWpsicTitAe nucl eic
ding the single-site CTLA4 nutant nol ecul e, LIO4Elg, was

acid nol ecu] e _enc % _ _

used as a g‘é%ﬂ?g?getf% aflerie Plock theuitawg o entigenspedte adtivatedanlls toh ecul e,
L104EA29YI g1 o pi LN vector having the L104EA29YIg is shown in Figure 12.
20 EXAMPLE 2 [00%62] The foll ow ng provides a description of the screening

met hods us¢ib16d] | Tetitd énd, theeombRolBEAR R WIS SstRsbeant BET:AS |
pol ypepti des, expressed fromthe constructs described in Exanple 1, that

exhi bi ted ébcﬁ]‘ieg‘ﬂfé’F’ SHEFRFI G R gV ehscrespingmeereduiedo GRBE inmy egbmstatioonpar ed t o
non- mut at e ) : 63] Current in .vitro in vivo
studies in }@Q@?ﬁ’f %%gpﬁ @%ﬁ%ﬁ}fﬁ%@@%mllpgoveul?‘}g%lin% aYlgligi%q]g%tg?rﬁ}inbl ock the
primng of Cari gérs speniy seargy praidd af fRb® mbthod id diectdidligs With
CTLA4l g and either nonocl onal antibody specific for CD80 or CD86 neasuring
i nhi bi t1 onte¥ants wehpeprentivistevatri e raen wiheuthrnecd dfer propBopurifivetdornoal

anti body dj . c} L,g 1-nhi bition, wever, anti - 6 _nonocl onal
30 anti bodygaé?@&éo%z;%{e}%t B?ﬁ%@ﬁﬁ?ﬁlﬁ i}ﬁtl)olr%ll, i icﬂléﬁe(n,g%ll?“]glnfi?f)aﬁlgﬁﬁ%@%%y not as
effective atal., Ql%Cking. BlBGerNLET.481-HEMS. These data support earlier

findi ngs b{/ Linsley et al. él mmnunni t&; %99;%6 1: 793-801) show n

i nhi bi ti onlW6Ebed-Hegri were sunifastad withsndip dpalosinine 88 ROT482006/ 012648
responses U | 0-fold, |ower CTLA4Lg concentrations than
for CD86- msgl g%(ggr Oﬁg@éﬁ@g@%%gé% (;[frlll hsee Of‘iiiﬁai’?iﬁé{“%ﬁm&ée YWddr ni sed t hat
sol ubl & CliiphdmuBatorableeerbeshibaihaan&inBaieh AN Uhdsvlaf hedBBodiian wi | d
type CTLA4 houl d be better able to block the primng of antigen specific

activat ed WP selubiprDEMerr ANESIE [ Doimai T dindinsamshdssotiatios of mbiast CTLA4
mut ant  nol ﬁx%‘t'cliﬁ;sswgseﬁlcéﬁsjupe%do)j sﬂrfgée%élgonl resonance (O’ Shannessy, D. J., et al.,
(1993) dnal. Biochem. 212:457-468). All experiments were run on BlAcore™ or
BIAcore™ 2000 biosensors at 25°C. Ligands were immobilized on research grade
20 NCMS sensor chips (Pharmacia) using standard N-ethyl-N’-(dimethylaminopropyl)
carbodiimidN-hydroxysuccinimide coupling (Johnsson, B., et al. (1991) Anal.
Biochem. 198: 268-277; Khilko, S.N., et al.(1993) J. Biol. Chem. 268:5425-15434).

Screening Method

25 100166] COS cells grown in 24 well tissue culture plates were transiently
transfected with DNA encoding mutant CTLA4lg, Culture media containing secreted
soluble mutant CTLA4lg was collected 3 days later.
[00167]  Conditioned COS cell culture media was allowed to flow over BIAcore
biosensor chips derivatized with CDS6lg or CD80Ig (as described in Greene et al.,

30 1996 J Biol. Chem. 271:26762-26771), and mutant molecules were identified with
“off” rates slower than that observed for wild type CTLA4lg. The cDNAs

corresponding to selected media samples were sequenced and DNA was prepared to
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above were screened using a novel screening procedure to identify several
mutations in the extracellular domain of CITLA4 that inprove binding

avidity fgip6hRsayad CD86. This screening strategy provwcgagkagoefdigcti ve
method to directly identify 10 nutants with apparently slower "off' rates

Wi thout the need for protein purification or quantitation since "off' rate
det er m nat i Rfafars laggcealerGRS ol irariips dasfection, Sharwtasis yutaat CILAAIE 1993)
Anal . Bioc : X - .1 00165] ,COS.cel.ls re transfected with

i ndi vi dual hEginjg}rflai’IL Ib%é%p%gzrzrﬁ?o@@fwé%g%%k W%ﬁhoﬁfﬁgﬂﬁe{@ﬁé}%r several days.
Three day cloo€ss]i OmEslc6u lahaly@s B&@i@oﬂé@%d%gui%ﬁhﬁl%&iﬁg @itf‘ﬁﬁlfsi?%%ensor

chi ps (Pharnmacia Biotech AB, Uppsal a, Sweden) coated “w th sol uble CD80I g
or CD86!g. PRa@rapeées deseribadridil ngregne eidils E6i JaBi@dnClodm.n2t ladd 7624660 Bjand. was
measur ed by _s )l asnmon resonance (O Shannessy, D. J., et al., (1993)
Anal . Bgochaé’r#g‘%%%zg}fgrﬂl}wS). Al'l experinents were run on Bl Acore' M or

Bl AcoreTM 2000 bi osensors at 25C. Ligands were immobilized on research

grade 20 NCMb sensor chips (Pharmacia) using standard
N-et hyl - N -Bliopse Batsaralypsopyl ) car bodi i mi dN- hydr oxysucci ni ni de coupl i ng

Joh , t |, 1991) Anal . Bi hem .198: 268-277; .Khilko, S.N., t
éu .O( 2333? oo .gffh‘:ésgﬁg%ﬁ?%eﬁg%% ‘i’%lzfls‘%:mgﬂ]@ért%é?fPﬁ@P%ﬁws 2'%119 8@%6] o6

cel I's gr ownoiaRaigdis Wedthpleé H8K8uE BhEUASREG B MBSy bEANS deRHhMe transfected
wi th DNA encodi ng mutant CTLA4lg. Culture nedia containing secreted

sol ubl dOnuttarkeremdnesppoamanic RUpealees Biedapslki rafrartive [10% 67iferGordi t i oned COS

cell culture, ia S | omed to.flaow.over BMAcgre bi osensqr. chips

derivati ze&)%\im %S&%P%a% m%ﬁ’igis@%“éﬂb@s@nﬁ%@tﬁ?ﬁ@ wgregpelateddiom 30 1996

J. Biol. CheeRof R LicAHEG2waBHL) is A8 YAt 80t BRIRGHhERS %r@sﬂogg@sﬁ ied with
ec

"off' rates slower than that observed for wld type CILA4Ig.
cor r espondiTAgFkréerivatieastdip, aed Cds anpbles cuererdpguéaodpteaiihdNAcwass pr epar ed

L ansi ont (1 AnePRCLR AR BB 5 UL A CTEARR BT B B T P EF ARar ed
fol | owing Modtveirdy. A purification of culture nedia. [00168] Bl Acore anal ysis
conditions and equilibrium binding data analysis were perforned as
descri bed ilA0170] G Beprsineantad Idata g6 figst {Bitoh moGhiefor 2 2Mptc2GE6@bRER L aand 5
as describ %gngr?ee rre%ép%r (I? | e Hde , at.te.{f1 a%plglilﬂg ?eilnsgmuir system, A+B«+>AB), and
equilibrivm association constants (Ke=[A]*[BNAB]) were calculated from the
equation R=Ru* C/(Ko+C). Subsequently, data were fit to the simplest two-site
20 model of ligand binding (i.e., to a receptor having two nen-interacting independent
binding sites as described by the equation R=Romax1* C\(Ka1+CyHRmaxa* C\ (K g +C)).
[00171]  The goodness-of-fits of these two models were analyzed visually by
comparison with experimental data and statistically by an F test of the sums-of-
squares. The simpler one-site model was chosen as the best fit, unless the two-site
25  model fit significantly better (p<0.1).
[00172]  Association and disassociation analyses were performed usiné BIA
cvaluation 2.1 Software (Pharmacia). Association rate constants k,, were calculated
in two ways, assuming both homogenous single-site interactions and parallel two-site
interactions. For single-site interactions, k., values were calculated according to the

30 equation Rl::ch(l_exp-ks(t—t

o), where Ry is a response at a given time, t; Reqis the
steady-state response; tg is the time at the start of the injection; and

kg=dR/dt=kn*Ckos, and where C is a concentration of analyte, calculated in terms of
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[ 00169] Senosorgram baselines were normalized to zero response units (RU)
prior to analysis. Sanples were run over nock-derivatized flowcells to
det er m ngyd QoaAacdees ound response unit (RU) val ues due tg~huskod@hé@ctive

i ndex differences between solutions. Equilibriumdissociation constants
(Kd) were calculated from plots of Req versus C, where Req is the

st eady- st afPTIOEEHEREKling fites. Fhetweesiponseactinnsk,, valtks #efei cdRiiazd chi p, and C

is the nol / ration _anal.yt e, Bi ndi ng curyes, were anal yzed using
conmmrer ci al %%%@%Zﬁhe%ﬁ‘r’l%é@foﬁgtf gﬂh@'@‘é’fktl\%{lg"ﬂ(l%r?@#ga dish pab madel,3bé t war e) .
- [001. 701 Expkis oEO}, dlerd@dt@nes e hat Ofoa.single |igand
binding to a ,si,nqj%eei; ecep% or (?fﬁﬂslitﬁca?r%%aét%?ﬂi%%&g%iémjsi?%a% Jflg%igrmi r
system A+BEOociaRpn) ofpdots ek YerdwsiCum associ ati on constants (Kd=[ A] [ B]\ [ AB])

wer e cagculiﬁﬁg fr 1r§1~tch§' edg%lati on R=Rmax C (Kd+C). Subsequently, data were
fit to the sPnpl est tSEEHomd DR snalvzesraceoiggdosnpBitngA B TAEB) otttroa
receptor haitésN@iBWAINBN-thoHe®! a6d +RIcdn d hnding.sites as described
by the equation PR:Rn.ax_PQ (Kdi +Q) ERH%XZ%\E?E’E‘??%G}-G pal{{gﬁi(gfﬂmﬁ‘fgﬁ

goodness- ofPUFE sThsf bindiag it modaipse wedex@panhby dededimliahiy oR¥ter apmpar i son
W th exper| at a tatistically by an F test of the sums-of-

squar es. Th{é%@ll&l%hﬁfwg G @lelpe[ EPTAESO AMGEER), 4B Whird gsesthe twe-bindigss t he
two-site gite modalwdsichnpioy@al fitaihly,Aet B Q0102 soci ation
and di sassoci ati on analpis%s were perfor %?ru%&%ngxc&ecgguﬁqﬁw%&]i
Sof t wat® ( PHafiomsleih 4):=04&936ei-at i on rate constants |co” were calculated in
two ways, assum ng both honbgenous single-site interactions and parall el
two-site interactions. For single-site interactions, ken val ues were

cal cul at edFReE QK Eivdry 0 the 30 equation R ==Rq0 -exp-ks(t"t0), where Rt is
a response _at a given tine, t; Req is the steady-state response; to is the
time at thE0d74r t Ntrindve Abrj6t4 enti-GIIRD) kes Atk a6k fefton andimbigre C is a

concentrat} f /te, C lated in terms of -47 WD 2006/ 108035
PCT/ USZ006§S%§£§%8%%ﬁ%%%1ﬁ}3%@%m}1ﬁ 759 tade kapgin asfeDEG I i Phmragngemns ko"

val uesiner gSaaaiegt, @8 ehrna§ CO& AU doQtali gyelap . iy

Rt =R gi (1-g>?pa<lsgrd(' - 0) fll?l,%gz%glqexpxsgt ?E%’W%asé Vet CRSeosiieyes of
kon were detléet¢llaswid reomved &ooathenlcathed vesepay(ihoutaliontn fR¥IERXI Mal

associ at i +0of - pl.ot ks vers C..5.[001731 Dissociation data were

anal yzed glg%fgc?%q %%jm? gmg%)ecoﬂaf%m% X%J—“ME?#& ¢ Ceﬁﬁt(bé%ﬂi@jmbﬁi@j ) rnodel s,
and rate Ciab§aadtl itk kQ{Hs)or WRHBmEALEHE AR SN AR ES bkt containing 10%

fetal bovine serum (FBS), then washed and incubated with fluorescein isothiocyanate-

20 comjugated goat anti-mouse or anti-human immunoglobulin second step reagents
(Tago, Burlingame, California). Cells were given a final wash and analyzed on a

FACScan (Becton Dickinson).

SDS-PAGE and Size Exclusion Chromatography

25 [00175] SDS-PAGE was performed on Tris/ glycine 4-20% acrylamide gels
(Novex, San Diego, CA). Analytical gels were stained with Coomassie Blue, and
images of wet gels were obtained by digital scanming. CTLA4lg (25 ug) and
L104BA29Y1g (25 ug) were analyzed by size exclusion chromatography using a TSK-
GEL G300 SWyy, column (7.8 x 300mm, Toschaas, Montgomeryville, PA)

3¢ equilibrated in phosphate buffered saline containing 0.02% NAN; at a flow rate of 1.0

mb/min.
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curves. The binding site nodel was used except when the residuals were
greater than nmachi ne background (2-10 RU, according to nmachine), in which

case the -binding site nodel was enployed. Half-ti TRE 25088 ERLLT
occupancy\%%ﬁ)&e)d/@g‘?sgul ated using the 1.0 relationship {T??Z =0. 693/ kof f .

Fl ow Cytonetry [00174] Murine mAb L307.4 (anti-CD80) was purchased from
Bect on Di ckCHEAAX (:GamdbIMEAL20YKenni @) and 1 T2.2 (anti-B7-0 [al so known

as CD86]), Pharm ngen 15 (San Diego, California). For inmunostaining,
CD80- posi t i[bm d/ g}ﬂg lnp%“é%%%lzwmﬁmaﬁed/@r@ew@%y describeshiLamsdtyr

culture ve ih 1 hHh. - uf sal i.n
cont ai ni ngsﬁgi" 1%% AJQ Eid“:‘?)éll(l:églp'f %ﬂ%‘?%gp@?&)‘?ﬁ%ﬁﬁgg‘fg?%@mﬁémd With
mAbs or i nNGOTDLAY) exprésuion@lasario weis ised 3 20MaMa6) MHeatoRb a1 pha, fetal bovi ne

serum (EBS), then washed and i ncubated with fluorescein isothiocyanate 20
conj ugatsed goat anti-nouse or anti-human i munogl obulin second step

reagents \ ngﬁgﬁa i § oFRAj J a final wash and
anal yzed. oérllﬁg@llg%dcfscan ( ec?%béﬁgﬁggﬁgfégﬁﬁggﬁ?ﬁ ze Exclusion
Chr omat ogr aphy 25 [00175] SDS- PACE was performed on Tris/glycine 4-20%
acryl am degﬁgel %Novex, San Diego, CA). Analytical gels were stained with
Coomassi e BIU&ROsHAC Mafrbgequeicesyi the gpcionapdibis Bevarssadingsy, di gi tal scanni ng.
CTLA4lg (25 g) and L104EA29YIg (25 g) were anal yzed by size exclusion
chromat ogr aphy using a TSK- GEL G300 SWi, colum (7.8 x 300nm Tosohaas,

Mont goi@r y Wi TGETGRPATTRRGEGUAIG ATanad dAGAhTsHieseChufdered sal i ne
containing 0.02% NAN3 at a flowrate of 1.0 m/mn. -48 WO 2006/ 108035
PCT/ US2006/ 012648 CTLA4Xc120s and L104EA29YXcr20S [00176] Single chain

CTLA4Xc120 (=Y i.ous| e i.bed. (i . et al., (1995
J. Biol. c%gi%@s,%ga?%%ﬁqggﬁ%g&%ﬁ%dfﬁlye,s' %@ﬁlpoo%é‘gssftl;éﬁ izﬁ%ﬂ LA4 (EJVCTL)A4)

expr essi on eptrasilils danainsdCTAA 4 ahé aphtained a tBeidion WA EidTRId a fop
GAGGTGATAAAWGGGTGTACTGCTCACACAG was chosen to match sequences in
t r

t he vect or ° ép'g‘:éscbpr,irﬁ%rrs’peciﬁgd a C1208 (cysteine to scrine at position

GTGGTG[NW@%&@&E%%%?%%%%@E%W GCA (nucleotides 34-36) of the

reverse primer shown above is replaced with one of the following nucleotide
sequences: AGA, GGA, TGA, CGA, ACT, or GCT. As persons skilled in the art will
understand, the nucleotide sequence GCA is a reversed complementary sequence of
the codon TGC for cysteine. Similarly, the nucleotide scquences AGA, GGA, T GA,

20 CGA, ACT, or GCT are the reversed complementary sequences of the codons for
serine. Polymerase chain reaction products were digested with Hindl[l/Xbal and
directionally subcloned into the expression vector LN (Bristol-Myers Squibb
Company, Princeton, NJ). LI104EA29YX 1205 was prepared in an identical manner.
Each construct was verified by DNA sequencing.

25
Identification and Biochemical Characterization of High Avidity Mutants
[00177}  Twenty four amino acids were chosen for mutagenesis and the resulting
~2300 mutant proteins assayed for CD861g binding by surface plasmon resonance
(SPR; as described, supra). The predominant effects of mu{ageneéis at each site are

30 summarized in Table II. Random mutagenesis of some amino acids in the S25-R33
apparently did not alter ligand binding. Mutagenesis of E31 and R33 and residues
M97-Y102 apparently resulted in reduced ligand binding. Mutagenesis of residues,
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corresponded to the | ast seven amno acids (i.e. amno acids 118-124) in
the extracellular domain of CTLA4, and contained a restriction enzyne

site, angy@:@kQeossodon (TGA). The reverse priner specidd@ekgoeiz09
(cysteine to serine at position 15 120) nutation. In particular, the

nucl eoti de sequence GCAd%ggucl eotides 34-36) of the reverse priner shown
above is ré&ph.at¥t apd TRO,368, 6H64 NEOT, dllDdwinddS Idctesdtddde praeigs ebeaisw AGA,

GRA, T&, CGA, 5 Ol . As,persons skilled in the art wll understand,
t he nucl eot?rheanégjgﬁ]é’ﬁ"ce&gﬂfeﬁs'r e*é@%ﬁ@éﬂn e mdipesbgtiesidecon  t he
codon TGC #Rrsxsyeiichfn, Mldvebidhddin ok RErMM6Y.§9bb A EAERGE DY CCA TGA

20 CGA, ACT, or CGCT are the reversed conpl enentary sequéences of” the codons
for serin&caflptipie(l®9é) & ixipnMedadBDBA4PLOSRICt s were di gested with Hind

HI Xbal d i i [y, bel dinto th i t t LN
(Bt ot o B ES R RE et e 3B maostor, ey ¥ T G Vet bl
prepar ed i WcARAEASRLES@he Hﬁ%@f)roteiﬁéﬁﬁhﬁﬁ't?(%&G%ffw’?&eé’l‘?B&fdf'ﬁgGIQy DNA

sequencing. 25 ldentification and Bi ochem cal Characterization®of Hi gh
Avi di ty Mitameser, iOBest T7taibng riheyslbouiofd mata ovaa comlgrontised lohogen “bat rate

mut agenesi s, a d_thte resul ti n]g -2300 nmutant proteins assayed for CD86lg
bi ndi ng by "PHFERLCH LTHERT PRldianER an peppll alidity da GD¥dathad wepa) . The

predom nank,@kd@Gtsin P (.2 0RARS S wal éﬁ%@ﬂ.ﬁ&ﬁlﬁhgﬁ %%c%{?o&%g{m%héﬁgol n Tabl e

I'1. Random nut agenesi s of sonme am no ds in parently did
not al tler KiPgaerdlted mdiigiglicaul b ggyegmionsviath £3¢ havetheB3 Bespockilesordies MD7- Y102
apparently resulted in reduced |igand bi ndi ng. Mitagenesis of residues,

- 49 \Aozoo]élflié"sﬁéq@gﬁé%’ﬁ% 06/ 012648 S25, A29, and T30, K93, L96, Y103,

L104, and (@59 T aembib@lelBehicql 8F DRosdhRysBY CGOR ARfAL.Show ~of I
gs tha t he

rates. These results confinn previous findin residues In
S25- R33 r egfiromingandSR sf cise nrdiarsampds oVB7in@Rlitadf CDRFIgeididagand bi ndi ng
(Peach et al ., g19£9?4) J.. Exp. Med., 180:2049-2058. 5 [00178] Mutagenesis of
sites 825, 3 SHRBlES cogeinnprysanthyateasgsith agurtBwian2 (oe slavenefft i cation of
SOMe MY ankatdRkPHNS thBAITTNAM ShPYES the 08 fespb @RS HNAMHRR Gt ver, in
t hese instances, the t)];p:aow hﬁgﬁg rate was ?gﬁlgﬁcéggﬁﬁgé o‘%“y%é?e rate
whi ch r esuaqednden, smoh st fpmdtte cnedaiatlbucire 0\wtrtahic awl tiutayioh 0r1(@B36I1 g t hat
was apparently sim.lar to that seen with wild type CTLA4lg. |n addition,
mut agenesi pB‘PX]it%” R@@%F‘Jé@ﬂloffé‘awinr‘? I0fdapsperticad dodrBydid ok alieich may have
been respogpightEih@hyt he
[00180] Mutagenesis was then repeated at each site listed in Table 11, this time
20 . using L104E as the PCR template instead of wild type CTI.A4lg, as described above.
SPR analysis, again using immobilized CD86Ig, identified six culture media samples
from mutagenesis of alanine 29 with proteins having approximately 4-fold slower
“off” rates than wild type CTLA4Ig. The two slowest were tyrosine substitutions
(L104EA29Y), two were leucine (L104EA29L), one was tryptophan (L104EA29W),
25 and one was threonine (L104EA29T). Apparently, no slow “off” rate mutants were
identified when alanine 29 was randomly mutated, alone, in wild type CTLA4lg.
[00181]  The relative molecular mass and state of aggregation of purified L104E

and [.104EA29YIg was assessed by SDS-PAGE and size exclusion chromatography.
L104EA29Y1g (~1 pg; lane 3) and L104Elg (~1 ug; lane 2) apparently had the same
30 electrophoretic mobility as CTLA4Ig (~1 pug; lane 1) under reducing (~50kDa; +BME;

»

plus 2-mercaptoethanol) and non-reducing (~100kDa; -8ME) conditions (FIG. 10A).
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[ 00179] Random nut agenesi s of L104 foll owed by
screening by SPR of culture nmedia sanpl es over
i rmobi | i ze¢ HbBakesyi el ded six nedia sanpl es cont ai ni ngcmuisanic/opreas ei ns
with approximately 2-fold slower "off' 15 rates than wld. type CILA4lg.
sequenced, each was

Wien th t ant
Found (o entiBetR T e PE gL AR e A Abovb G 60 (I8 (628) 10C)Appar ent .

substi tuti eppatndehsd ME not . af f
CD86I1 g bi nonp ng. n[%0180] S%??g%ﬁ%i?g&%@%ﬂﬁ%é }Q? géBgt ﬁ%a%‘ﬁ’%?? 51 i st ed
in Tabl e | Iropresens protete dzferushifeght fastd Bluaing ktigorRER: eI 408 rbpigdepad of wild

type CTLA4I I gﬂ ri bed above. SPR analysis, again using i mobilized
CD86l g, g%%}ef e Cél A WELght AEFe el ARAREIeElY 5 P¥neiuiThdélgewispratnadsani ne
29 wi Lhspr ok giensch@iange ARLONLIRLALY il O SLOEIce of ShlreadiBh OF

than wild
type CTLA4l g. The two sl owe rosi né su

ki neti c changes observed.
CCS cell transfection and

EA29Y), two
V\ﬁl’e | euci ﬁé%ﬁ&@ﬁ@@@) D1048ie Meﬂ)f@ﬂfe?ﬁ‘hﬂﬁlﬁl{mﬁ@ﬁma ¢ 2&n358h one was

t hr eoni ne nt no slow "o rate mutants were

i denti fi ed%gﬁ%%ﬁﬁrl%ég‘g% Wé%%rh%ﬁﬁhﬁt&ééuaggﬁg@ﬁen iidweed b t ype
CTLAdIg. [90 tsighe rel ative nol ecul ar mass and state of aggregation of

purified LIO4 and LI 04EA29YI g was assessed by SDS- PAGE and size excl usion
chromat ography. L104EA29YlIg (-1 g; lane 3) and LIO4Elg (-1 g; |ane 2)

apparently the sane 30 el e rophoretlc nmobility as CTLA4lg (-1 g; |ane
1) undgé @@l@fq{“‘(] “‘r@'ﬂé ANAlsin . mer capt oet hanol ) and non-reduci ng
(- 100k Da; om@

] | 951108035
PCT/ US2006) 012648 4 zﬂgeﬂ”gg%n%g}n%ﬁc biddhe o 3?13%% PR Aat

LI 04EA29YI gux(lﬁq:ct;:TLA@ig), Llé‘ﬁp@rMEMW9M@u§ﬂg®rm&@blé5ﬁMn @&oﬁénc@ef I C

CTLAAI g (Ftﬁ Sﬁ? peaks _represent protein diner while the
faster elu r@ 5?5“&33? hHWPIIET?‘ﬁ]Gé represents higher nol ecul ar wei ght
aggregates. Approxi mately 5.0% of CTLA4Ig was present as 5 higher nol ecul ar
wei ght aggregates but there was no evidence of aggregation of L104EA29YIg
or LIOKEIg. Therefore, the stronger TABHEMG to CD86lg seen with L104Elg
and L104EA29Ylg could t ﬂg attributed to_aggregation induced by
mut agenesi s. 10 Equil i B[?(B‘ﬂ'l‘} iy W%éippér%tﬁﬁﬂ% ‘%«ﬁ&$t§8iss [001821
Equi i bri ulnmapdnkldiesGe PANELNT amar ¥y, mﬁafyﬁ'-Cmeﬁﬁfﬂ Fgggﬁiﬂ A

CD80Ig CTLA4]g 3.44 #0.29 2.21::0.18 6.51+1.08

CD80lg L104E1g 3.02 £ 0.05 1.35:+ 0.08 447 % 0.36

CD80Ig L1041A29Y g 2.96 & 0.20 1.08 2 0.05 3.66 = 0.41

CD80lg CTLA4X cin0s 12010 230 10 195 -k 25

CD80Ig LI04EAD9Y X ey | 8.3£0.26 7125 85,04 2.5

CD86lg CTLA4lg 5.95 4 0.57 8.16 % 0.52 13.9 4 2.27

CD861g L104Elg 7.030.22 4.26:0.11 6.06 - 0.05

CD86lg L104EA29V]e 6.42 = 0.40 2.06 1 0.03 321023

CD861g CTLA4X qyo0s 165405 840 £ 55 511+ 17

CD&6Ig L104EA29YXC)203 114416 300+ 10 267 £ 29

(values are means + standard deviation from three different experiments)

20 [00183]

Observed equilibrium dissociation constants (Kg; Table I) were calculated

from binding curves generated over a range of concentrations (5.0-200 nM).

L104EA29YIg binds more strongly to CD861g than does L.104Elg or CTLA4Ig. The
lower K4 of L104EA29Y1g (3.21 nM) than L104Elg (6.06 nM) or CTLA4Ig (13.9
nM) indicates higher binding avidity of L1 04EA29YTg to CD&6lg. The lower Ky of
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ifi [ | asnmon resonance
urified CTLA4lg, L104Elg, and L1IO4EA29YlI g using surface pl a:
FSPR). The resulgt s are shown in Table |I. 15 TABLE | Equilibrium and

. . ar ; M S
Nt W R nstants Hn. nobilized Protein Anal yt 6doud0:k%04s
ﬁgf?r(ex 10 g ”S‘?so% nM CD8Ol g CTLA4I 3.44 2.21 10.18 6.51+ 1.%@ CD80I g

.05 3.66
L104El 3.02 1.3510 08 4.47 CDBOT L 104EA29YI 296 t 0.20 1.08 0. O0E
CD80I CTLAkXeABH20Ylz (8:66 nM)then RBBIEI (A9BnE) 02 6 TCRB04 (4.4 O%§es0S

; / . lg 5.95-1 0.57 8.16 10.52 13.9 i 2.27
Coo6! L 204 BRGE Ty SET R0 g NG e C iR L104EA29Y16. 42 1 0.40 2. 06
-1 ; ; . 401 11,
CDB61L104EA20 VKo 1201 11 A e au01G 056 e o ARhDYe 00 edd 1 standard
devi ati on FibMHinTd@4Bl fut B4 bl o ZDFONES3kniBhsarved geaui | i brium
i iati st.a Kd:. .Tahle 1) were_cal culated from binding curves
SLﬁZ?S't Sgdl g‘gx;lérr%gs ?‘5’@8@% ?E@I%Bn%%i‘%fm‘s‘O@’Br.a@%Sz“eothﬁmmole{;mﬂmwt g binds
nore st ronghiivdient CPAAd g td@%ﬁ%g@%ﬁ%&}@ﬁ%%@%ggﬁ ;d_)rf??fi’éll} ]g]\:/\e/? mKd of

L104EA29YI g (3.21 nM than L104El
i ndi cat es %Iési@webi‘qfﬁim@; faw AIDSPIg fanll 1RATARIVEY 4t 01 GTRGEL TP G lguer Kd of

- 6/ 012648 L104EA29YI 3.66 nM than L104Elg
(2.14\7/\Dn f/;)Ogi)%g%gﬁvilog%g%%gW‘"Sillﬁ@rlegil@g Pcmeﬁhéﬂgﬁéﬁmﬁﬁ@ aad iQil“ItAAIg.L .
L104EA29YI gint®iHeD§0d dhctibO0A84d. 1&@3&&&@2@%@92?}%@%@%& faggsgq tha

i Mdi ng to
conparative "on" rates for CTLAAIQ,
CD60 vkl e WrieRsedp avigityer €D8Olg anB CTBElg olepedfviith L:W@zm%@%ﬁ@nk& Hovever,

ClLral g LIOHERSSUE D hASopioathaery 2 ol o Si over ~of ' : ?tcg f?éiﬂi ;Zd
Core, o oLtk ke L O stV 5T R i
i nt roduct i 4 @P8Qlpewe drutetic ongatitind affodtingi vk} 62 ¥ 8&loc a0 ashat es,
the 10 | ncpiggee: WBAvl dily, Lor COBOLg and Coeclg observed wih LI 04EA20YI o
was |ikely &.h&’,hie% Vo4 Ve cabrsy o
det er misne sabletfdabmel QirnghCiRASENLRuRY LAY AR L b VTR gxéa%gm%)rSGI g

domains were prepared following mutagenesis of cysteine 120 to serine as described

supra, and by Linsley et al., (1995) J. Biol. Chem., 270:15417-15424. The purified

proteins CTLA4X 205 and L104EA29YXc 1205 were shown to be monomeric by gel

permeation chromatography (Linsley et al., (1995), supra), before their ligand binding

20 properties were analyzed by SPR. Results showed that binding affinity of both

monomeric proteins for CD861g was approximately 35-80-fold less than that seen for

their respective dimers (Table I). This supports previously published data establishing

that dimerization of CTLA4 was required for hi gh avidity ligand binding (Greene et

al., (1996) J. Biol. Chem., 271:26762-26771).

25 [00186] L104EA29YX(a0s bound with approximately 2-fold higher affinity than

CTLA4X c120s to both CDS0Ig and CDSGIg. The increased affinity was due to

approximately 3~fold slower rate of dissociation from both ligands. Therefore,

stronger ligand binding by L104EA29Y was most likely due to avidity enhancing

structural changes that had been'introduced into cach monomeric chain rather than

30 alterations in which the molecule dimerized.
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and CD80lg was due to the nutations affecting the way each nononer
associated as a diner, or whether there were avidity enhancing structural
changes i Wy Q64H865s! nto 15 each nononer, single chain copgtushibaiRis CTLAA
and L104 9Y extracellular domains were prepared foll ow ng nutagenesi s of
cysteine 120 to serine as described supra, and by Linsley et al., (1995)
J. Biol. cﬁecmatmnmdmmru:m@mwsfmmﬂitymaaianﬁngmeumoﬁil_mml 20s and

chr onat oor AL hGs 35120 sifhche TEBR TGy TbukD feme R CTiA®ES bi ndi ng
20 pr opertl:@&n\t@l’o@e@db@éﬁfﬁ%m c'&%éééb%f NBowed: 1“%‘1%939%%1??5&?5' nity of

both nononeric proteins for vvas a OXI nmat e ess than
t hat seen fliel., 4:h&I-H3 1. eﬁpeaﬂww@ mceia&rlma(tibabalféaedcme 1'{)hla$1dalamﬁmr219$n|ﬂ{eew ously

publ i shed ta establl ri.zation of CJTLA4 was reqwred for
P 'oh avidi (0 COHT BRI Chi. dpuciay 1046 sGsd pear Brohetd ehem ,

271: 26762-
2 ford hi gﬁgﬁgﬁ‘ﬁd. A0 8ho AEARRAA R DO SRR, IR

i ncreased @rrlﬂpﬁﬂmﬁzﬁ/a@mglmowhmbps spaitindhy edjycedt u‘oddeM rdpddie Whﬂe
di ssoci at i from ands. Therefaore, str.onger and bi ndi ng by

o
L104EA29Y e%%%nlﬁ?%Fi}gfa‘e}é)l‘tt&?t‘é{%ﬂdﬁi19u%ﬁhﬁﬁ&aﬁrgo té@ WodrEPns Higiges t hat

had been i §ABGEY nb MG |terations in
uhi ch the. moLGe & A mars e L T o 2b  BePFheI06 b1 20up
Locat i of ar@dﬂlﬁmwmrm@ cmnghw}sfdmmébihdbte)&nﬂmn&imgﬂﬁdﬁmh@ﬂs [00187] The
solution structure fb gﬁext racel lular IgV-like domain of CTLA4 has
recent |y b&SHHRPEFHTHAHTBY 2N SHkRrng SubHys Prastassespecdty mpdeling1 §97) Nat ure

Struct. Bigloy mﬂtaﬁgﬂcé%eleasfﬁ;' b&oRhh QWY F}ﬁ%’({lgﬁ ?%8&%%}5%33’ %' ne 104.

and alanine 29 in the 5 three di nensiona uci ne 104
i s situat ednadarMYREPHNirghiby, odnseyr seed: MERBRY el e f@aiatios eftience. Al ani ne

29 is situ ar .t he C f. the S25-R33 region, which is
spatial |y %?gggﬁﬂeﬁ? ﬁﬁw‘mﬁﬁ%&lﬁé‘g‘} gﬁOEWmS@mpﬁé? BY@I§PI§<?bg‘h| ficant

i nteragsi omtbRENGRRYIILES Lase e hﬁﬂlfﬁ

appar ent |y nto di rect1 i n%%%ﬁ%ﬂééggg ween Pﬁ’?&%@gﬂ&%% Héﬁ tb%}%gbot h 10

conpri se pa&titaafc agidoowiiguadmthy dndphelion st té that BEL Hi4ofoetwo reﬁhﬁls
of the two avidj ty enhanm ng nmutants were assessed

structural 1rsoﬂg1c uence 1?51‘:'1I
by nodel i nd TSTHE AIFPIIRIEHLEPRE tR Arcommenads ths lopget, £ aetdisilerchaingn ef t
bet ween t h%&%@cﬁ%wftﬁ&h@{km%ﬁt ﬁé}ﬁlﬂMﬁBF Y 189501 3 ﬁ@gnn%\écérﬁir Wg to
stabilize the conformation of

energetic costs of burying the negatwe charge of the glutamic acid side chain in the

20 hydrophobic region would be large. Instead, modeling studies predict that the
glutamic acid side chain flips out on 1o the surface where its charge can be stabilized
by solvation. Such a conformational change can easily be accommodated by G165,

with minimal distortion to other residues in the regions.

25 Binding of High Avidity Mutants te CHO Cells Expressing CD80 or CD86
[00188] FACS analysis (Fig. 2) of CTLA4Ig and mutant molecules binding to
stably transfected CD80+ and CD86+CHO cells was performed as described herein.
CDB80-positive and CD86-positive CHO cells were incubated with increasing
concentrations of CTLA4Ig, L104EA29Y]g, or L104Elg, and then washed. Bound

30 immunoglobulin fusion protein was defected using fluorescein isothiocyanate-

conjugated goat anti-human immunoglobulin.
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MYPPPY region. In wld type CTLA4, LI 04 fornms extensive hydrophobic 15
interactions with L96 and V94 near the MYPPPY region. It is highly unlikely

t hat thew@htkamess aci d nutati on adopts a conformati on siidBksd194khat of
LI 04 for two reasons. First, there is insufficient space to accomodate

the longer glutam c acid side chain in the structure w thout significant
pert ur bat i BR1#Y t His Sbewnpn Bigvey?,dAD8Gpesiid: ot GBS6-pogigeCHO @list s of buryi ng

th ti . of lutam c.aci.d side chain in the 20 hydrophobi
ogi o aout e 1 St Moubigs Sl ATk BRI GoRs RS e e AdlE fpsene. gl ut ami c
aci d si de ajvaies), M1b@§Amgqar@1@s)}&qmﬁi§§§g¥]g§§5 g%rizt}ﬁ. &Jiz%'ﬁ@,%gs%?d be

stabilized by solvation. Such a conforna ange can easi 'y be
accomodat B4 iB§ubaeegsyith fherhsavimikethlocgimmtocdnigniddgoat herhureai dues in the

i .2 i i .of Hi Avi di t t ant CHO Cel | Ex i CD80
ogs " Too B AR Thal. Modinb by X3 AT 50y Taa con e pbpedul 25 o o
bi ndi ng to(sin‘gte&iﬂtemﬁﬂiﬁiayﬁj%Q@Q%an%a%g%%cg%%émg ar 21; ormed as

descri bed herein. CD80-positive an 6- positive e i ncubat ed
wi t h i ncr edetsrmgnedclon dataratioomss ofinCPLABY §Y SL IOMEARRogeciod fd:104El g, and

th hed., .. B 30 | | obul i i t e det ect ed usi
1l oor eecer BB DR a R SR sl Grsabo G Disch ot prmsrsgidil | o - 53
WO 2006/ 1QR0A5- m@@&@@@{&&@%ﬁ%hﬁ g@%‘%sk D GLOYLe 2,

CD80- posi tive or CD86-positive were 1 ncubated with the
i ndi cdfed TeRisearativaol dny iedepaTdeatexpeficleosed  squar es), L104EA29YIg

ircles), 104E] i angles) | _at_23C_ washed, _and i ncubat ed
w th 1 uor @Rl Pk 66 ARS8kt odeby Bkt s S @ftmunogi obul i n
ant| pody. (Rnatieg a0 3tk ahykinRud0 oyl AL LRS! 19, MaDaBRBbYREG (S) D! @

determ nat i ong on a FACScan, and nean fluorescence i ntensi ) was
det er ni ned-10¢5H iad mae stowhavsCTiSicelis REbly YSYSectBataihWeRRn CIEEGEEd f or

backgr oun e sured on cells incubated with second step
r eagent o(r%lo%/é &?kgl%?g—-a%?: Er%ntrol L6 mAb (80 gg/m) gave MFI < 30. These
resul tts are 10 representative of four independent experinments. [00190]

Bi ndi ng of L104EA29Ylg, L104Elg, and CTLA4lg to human CD80- transfected CHO
cells i s dwwctgialrshys equival ent (FIG 2A). LI04EA29YIg and L104El g bi nd

nore stro o] ﬁHO C stably transfected with human CD86 than does
CTLA4I g (29@61;8) uman%ﬂlﬁposmve "}(celis were 1solated by immunomagnetic negative

sclection (Linsley et al., (1992) I, Exp. Med. 176:1595-1 604). Isolated CD4-positive
T cells were stimulated with phorbal myristate acetate (PMA) plus CD8&0-positive or

20 CDB8G-positive CHO cells in the presence of titrating concentrations of inhibitor.
CD4-positive T cells (8-10 x 1@4/W6H) were cultured in the presence of 1 1M PMA
with or without irradiated CHO cell stimulators. Proliferative responses were
measured by the addition of 1 pCi/well of [311jthymidine during the final 7 hours of a
72 hour culture. Tnhibition of PMA plus CD80-positive CHO, or CDg6-positive

25 CHO, stimulated T celis by L104EA29YIg and CTLAA4lg was performed. The results
are shown in FIG. 3. L104EA29YIg inhibits proliferation of CDB80-positive PMA
treated CHO cells more than CTLA4Ig (FIG., 3A). L104EA29Y1g is also more
effective than CTLA4Ig at inhibiting proliferation of CD86-positive PMA treated
CHO cells (FIG. 3B). Therefore, L1 04EA29Y1g is a more potent inhibilor of both

30 CD8O- and CD86-mediated costimulation of T cells. ‘
[00192]  Figure 4 shows inhibition by L1 04EA29YIg and CTLA4Ig of

allostimulated human T cells prepared above, and further allostimulated with a human
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15 Functional Assays [00191] Human CD4-positive T cells were isol ated by
i mmuunomagneti ¢ negative selection (Linsley et al., (1992) J. Exp. Md.

176: 1595-460406/10ks8l at ed CD4-positive T cells were sti pulaiksedswdslg phor bal
nyristate acetate (PMA) plus CD80-positive or 20 CD86-positive CHO cells in

t he presen of .titrating concentrations of inhibitor. CD4-positive T
cells (8- 13%’11116&?})%&%} o%)ew Ay riad BN thaexpicessd (28 oind CDSG{TPMAs wi th or

w t hout irradi glflg)n b B .Prol iferative responses re
measur ed bya@tg 't?g{tl gg\éi/i t o(?l?l&t at%’Wv\/g}lem '?‘“F%Vlai‘lf’ﬁvw‘a‘il%wc?ﬂﬁ?a%r@rﬁégﬁ nal 7
hours of a théi2thhoslls wedetpuled WithiEDiHyhdin® for AMd B, ¥sfEDB5:BesLbLL ¥e CHO,  or

CD86- posi ti ﬁ IZB CHO, .stinmulated T cells by L104EA29YiI g and CTLA4l g was
per f or ned. TgHielapelstasdetergrinedshown in FIG 3. L104EA29YIg inhibits

i f eat i _nosi tive PMA treated CHO cel | han_ CTLA4I
(Fra 5. D oatasorgord dpef i MeRAERSTS Rl ErtRso iy bi 1| ng

prol i f er at iatinstofulEB8 G @ORividry BarPdMed 6@l ho@fﬂ@ dtRn(d Therefore,
LI 04EA29YI %@O‘g} nor e potent i nhibitor o}fﬁﬂ)bot :gféﬁah-CDB(I)1 aﬁlﬁ%-)nedi at ed
i

costi nul at rres S )sand[rodady 2¢thguse Toclhowe: thehidstimibredoy L104EA29YI g

and CTLA4I Al I : ! n T cells. ed nd further
a1 ost | mul SiRq Yo R R R i p 35T R a6 ot By s

| ynphobl astddidg @M in fhcnamé k4tlo) asedbbe StRMIbAGE o @XRES i3 2 SD:ARE (GRB6 (T
cells @t 3.0x104/wel| and PM at 8.0x103/well). Primary allostinulation

occurr el fSrErEPYssAswith racholabel @nd Brvestodasebpud. Bk efifacho BHEGARATOFTmen f or 7
hours, befgre. in I f...r.adiol det.erm . 193]
Secondary. S TSSt R ol FaR? fsBl s PElRUENE: o v el nds B ar y

al | osti nul atedd@yabbstineted Thel o may #1G) mﬂ%@ﬁ@g%ﬁ’&ds%ﬁwdi um
en

(LSM (ICN, Aurora, O_%‘\ and rested for 24 hours. T cellsS were t
resti mul at BEmapsEEGRaadyy Ticall prdifyridganeeneds heiter theh 6§ Ladbunt s of CTLAGI g

or L104EA2 by i y e same.rato ,as.above. Stinulation
occurr ed fgﬂpﬂlgd]dayr'fs,ﬁ‘t%%éedr;: {’ﬁg!“gg %Orséu tﬁ”\:@?%m?)%ﬂ’gﬁgh G ¥°PET0l abel  and
harvesi®d adosipnieionTiistcetkaotet 0f. ASGAEARRYGue ineMh WRhYsa ild &3&% mul ated T

cells is sgﬁ%i n FIG 4A. The effect of LI04EA29YI g on secondary
al | osti mul Fitg dpipgoyree. SlepnllpnCE) Ging@nditios EA28Yhendedhy Hiet s bot h

primary angseeondar iliﬁﬁR%Y%r\%si ffogﬁc?goib\éemcgr% %%Perrll? t%%n eIt]fAeélrIg Eithb%gckci:r-lrgLAm J

T cell IL-2, IL-4, and y-IFN cytokine production following a secondary allogencic
stimulus (FIGS. 5A-C).

20 [06195]  The effects of L104EA29YIg and CTLAA41g on monkey mixed lymphocyte
response (MLR) are shown in Figure 6. Peripheral blood mononuclear cells
(PBMC’S; 3.5x10% cells/well from each monkey) from 2 monkeys were purified over
lymphocyte separation medium (LSM) and mixed with 21g/ml phytohemaglutinin
(PHA). The cells were stimulated 3 days then pulsed with radiolabel 16 hours before

25 harvesting. L104EA29YTg inhibited monkey T cell proliferation better than
CTLA4lg.
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[ 00194] To neasure cytokine production (Figure 5), duplicate secondary 15
allostimulation plates were set up. After 3 days, culture nedia was assayed
using Ekd$Shdshbsns{ Bi osource, Camarillo, CA) using condidyeasdi@s@gmended
by the nmanufacturer. L104EA29YIg was found to be nore potent than CTLA4Ig
at blocking T cell IL-2, I1L-4, and'y-1FN cytokine production follow ng a
secondary allogeneic stinmulus (FIGZAB¥E® . 20 [001951 The effects of

L104EA29YI g and CTLA4l g on nonkey m xed | ynphocyte response (MR) are
shown i n Fi gdibe eﬁﬁcf%‘g]éﬁé%binﬂiw mmwimfré’@bw‘gg at pRvEeslisted 5x 104
cel |l s/ wel “‘Wﬂmﬁke?‘)‘:f’mﬂ%ﬁﬁ ey s—were—puri-fi-ed—over—t-yaphocyt e
separ at i ofi-fedi-umALSM--and —m-xed—wi-th—2g/-ph SRS naYRE Fn_ (PHAY. The
cel I's wer ¢ MERETICaS Sde3 dad' Appsrenbul S0 PR Fidslob abel Rerge gdbefore 25
har vesti ng._1L104EA29YI gl i nhi Biffest] nonkey T “offithtepr ol i f er at bowdidget t er |t han
CTLA4l g. 155 WBE20D06/ 108035 PCT/ US2006/ 012648+ TABLE |1 The effect oh
CD86I1 g bi ndi ng pys mut agenesi s @f CTLA4Tg at the sitesjlisted Effects of
Mita enesiS Migagenesis Site No Apparnent  Stow “on* Taterstow Reduced
| i gand Ef S(,tl . 2,8; Latle Ei !di :"\1"7 SZSV-EQ PZGD;Q RF—+—HK28—+—~A29—+—T30 - -
E31 -1- RB3- NG EQ6—+—MBA—+—YA8.+ P93 =+

T30 +

E31 +

R33 n

K93 +

L96 +

M97 +

Y98 +

Poo o

P100 +

P101 "

Y102 - T

Y103 +

1,104 +

(G105 +

1106 +

G107 +

Q111 +

Y113 +

1115 +

(The predominant effect is indicated with a ““-* sign)

EXAMPLE 3
[00196]  This study compared the efficacy and safety of L104EA29YIg, described
above, as a maintenance immunosuppressant with CsA over 12 months when used as
part of a CNI-free combination regimen consisting of basiliximab(Simulect®;
10 Novartis) induction, mycophenolate mofetil (MMF; CellCept®; Roche), and
corticosteroids in renal transplant recipients.
(00197}  Adult recipients of a non-HLA-identical renal allrograft from a living or

deceased donor were eligible. Subjects with a prior renal trangplant, a history of
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P100 + P101 + Y102 - {- Y103 + L104 + 0105 + 1106 + Gl07 Q111 + YI13
+ 1115 + (The predom nant effect is indicated with a sign) 5 EXAMPLE 3

00196] T yssconpared the efficacy and safety of bEQARARRN s
([Jlescri Ledﬂb?gg%e@ 353 a mai nt enance i nununosuppressant with CsA over 12

months when used as part of a ONI-free combination regimen consisting of
basi | i xi mpgriepstiveaatibeliesiq RoVaror hpe derturt Hyohs inmgstopienobatehiphdret i |

oo pi ent s ROBTEY il TRCrsREi L OGO e sk AR AR BHAR al 1 ograf i

from a | i viciger incld@eeasRelyoneial MRE e irgiDhifi s hﬁ?%l%m‘é‘r&l 8o?er8§i§,°r renal
transplant, a history of -56 WD 2006/ 108035 PCPrug82006/ 0126

panel - r eactlixpé I gnlirpeabresonylifspatis gbrmqrhbsqﬂdéientﬂdlemolytneﬂéxgiﬁes; i gﬁt or t tg

be at hikgh I of ;acute rejection were restricted to <[ 0%of the study

popul at an.%&llgég Eéllné)ﬁlbogl?i}}rgﬂg{ﬁcﬁ%qn&?d@ﬂp‘ﬁﬁdaé?‘w:hﬁ@t?’é §* ik lideard focal

and segmentdhogd@nEIoWr CECEQIRSEY carlVRIehthOhr ddnom%)a&ﬁ [Rhdhfrhd ve

gl onerul onephritis, or henolytic urem c 5 syndrome/tHronbotic

t hr onbocyt Gp&RP&OWEr pura; active hepatitis Bor C or HV, and donor age
or._donor kidney cold ischema tine

i i ath, ,
o536 hour 400RBHT ok E R8T e o Rlasd) 2ot st e s Jeseont r of | ed,
mul ti pl e- d@x&ﬂticeﬂﬂ@ﬂsﬁdd@%@if@fm&iiﬂdﬂe DRlEPS ARG Eﬁoﬁé‘&&@ﬁfgg Bighgs, Europe

and Canada. Eligible 10 patients of either sex aged years undergoi ng a

renal {9angplienis of dbcessegedz] 8 yearngndergoing a renal transpla1_1t (deceased or living

donor, except when donor and recipient were HLA-identical) were randomized to
treatment in a 1:1:1 ratio with an L104EA29YIg more-intensive (M) treatment
regimen, L104EA29Y1g less-intensive (LI) treatment regimen, or Cyclosporine A
(CsA); all in combination with induction therapy with basiliximab (Simulect®;

15 Novartis), adjunctive maintenance therapy with mycophenolate mofetil (MMTF;
CellCept®; Roche), and corticosteroids.. Both L.104EA29YTg regimens included an
early phase, in which L104EA29YIg was administered at 10 mg/kg, and a
maintenance phase, in which L104EA29Y]Ig was administered at 5 mg/kg at q4 week
or g8 week intervals. Doses for each regimen were based on body weight. These doses

20 were dictated by the target trough profiles shown to be effective during non~human
primate studies. These profiles necessitated doses that were higher mitially, during the
period of greatest immunologic risk (Day 0-90). The early phase was longer in the MI
regimen (6 vs. 3 monfhs) and included more frequent dosing.
[00199]  L104BA29YIg more intensive (MI) treatment regimen consisted

25 administration of 10mg/kg on days 1, 5, 15, 29, 43, 57, 71, 85,113, 141 and 169,
followed by Smg/kg every 4 or 8 weeks. L104EA29YTg less intensive (LI} treatment
regimen consisted of 10mg/kg on days 1, 15, 29, 57 and 85, followed by Smg/kg
every 4 or 8 weeks. LI104EA29Y1g was administered in a 30-minute intravenous
infusion. Patients randomized to CsA received twice-daily doses (7 + 3 mg/kg) to

30  achieve the pre-specified range of target serum concentrations of 150-400 ng/ml

during the first month and 150-300ng/m] during months 2-12, which is consistent
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donor, except when donor and recipient were HLA-identical) were random zed
to treatnent ina 1:1:1 ratio wth an LI 04EA29YlI g nore-intensive (M)

treat mentwohr@ghib®es L104EA29YIg | ess-intensive (LI) treagtpeohod@gigen, OrF
Cycl osporine A (CsA); all in conbination with induction therapy with

basiliximab (Sinmul ecto; 15 Novartis), adjunctive maintenance therapy with
nycophenol ¥tt8 chprRtedieql practicese Miligupients Reetvell MMIFD exdilyiaad 5axii:dhds. . Bot h

L104EA29YI j i.ncliuded an .early phase, in which L104EA29YI g was

nan ot ot or S EERNE 4 B e Ao Ml 205 nde % R eI MERCOY! g

was adni ni &t ertedusess hetiBlbkanablodd SUERK onQbayBaVeed ﬁlggﬁ@a 'z?gplB%% s for
wer e

each regi nen were based on body wei ght. Thése doses I'ctated by the
target trobgpreppisanisers Klowne on Dayd, 88 frgati ey 45 mg on Bayhsren 22 grhgat e

studies T T, necessi tat ses that were higher initially,
dur i ngsﬁt he&?%e S|D§ol(d)"461f E%P&é)t@z%ysﬁ%‘rﬁgéﬁgdp%o? RS 0 Dely: b2 G)on Bme’e86) y phase

was | onger12.finighen Mhys §R2G0ORA (6 nYen Baf@iiing) 4 all, if1clydeg nore frequent
dosi ng. [00199] L104EA29Ylg nore i%tenm ve (M) trég}iﬁrrelgtq’ tgggi men consi st ed

25 adni ni SREALFQS debe soHg bR dewrasdays 25, mb eve ptt2Omodd bifi fiot Bless®man 113, 141
and 169, gmﬁltp%yvg by 5nmg/ kg every 4 or 8 weeks. L104EA29YlIg | ess intensive
(LlI) treatne regi men consi sted of 10ng/ kg on days 1, 15, 29, 57 and 85,

ol | oved bwoBewy/ kahegviaity 6hjeéi8 wRakaembd@ARARRY Bavasosdmnl shered in a

30-m nute intravenous infusion. Patients random ze recei ved
t wi ce-'@ai | plegivs &xCok inthg prgyektyn 00aBE: rachii@vet & henipr.cScepebiy bigecthange of

t t : trati f.150-400 ng/m duri the first th d
150" S00ma/ T g HOt e o psioRgs o RaeiEpie et comgmeder 2006/ 108035
PCT/ US2006# 03,2645 at @iohiteund eealTRRllGal PRAELISSTInA, DAL (GRES:f Scel ved MV

2g daily and basiliximab 20 ng every 4 days. A corticosteroi apering
regi men” wa8heod slegianesatde fisirst I2mgowshs; paranicterdof igpepttndi®i; ydupr edni sol one 500

5020 rog heRRl IR PRi0odR¥ oo oV GehBHES O s oy e s aaced g on
Days 45- 5&atidl cﬁaﬂ%rcg'ﬂa%ﬁ§at%e%%:thé—@:v@ﬂty%gf%¥ igjé?ﬁ)g; thggigcééen@g Hgn Days

87-100, and 10 ng on Days 101-114. After eani so dose
coul d be desrEasplnbdiabotss mylliswdryfimiine anytintdpybuduindtfof BypegSscehian 5 ny

per dov- 90208k e BRSOl Eo e tas L o ermnet e, Ll Liodoazo o
nmont hs.  Sec dadabyti@bLAGILMEGER, using the Modification of Diet in Renal Discase
(MDRD, Levey AS, Bosch IP, Lewis J P, Greene T, Rogers N, Roth D. A more
20 accurate method to estimate glomerular filtration rate from serum creatinine: a new
prediction equation. Modification of Diet in Renal Disease Study Group. Ann Intern
Med 1999;130:461-470), Jelliffe (RW. Creatinine clearance: Bedside estimate, Ann
Inter Med. 1973,79:604-605), Cockeroft-Gault (Cockeroft DW, Gault MH.
Prediction of creatinine clearance from serum creatinine. Nephron 1976;16:31-41),
25  and Nankivell (Nankivell BJ, Gruenewald SM, Allen RD, Chapman JR. Predicting
glomerular filtration rate after kidney transplantation. Transplantation. 1995;
59(12):1683-1689) formulas; pharmacokinetics and immunogenicity. Diagnosis and
treatment of acute rejection (AR) was based on the Banff 97 criteria and grade
(Racusen LC, Solez K, Colvin RB, et al. The Banff 97 working classification of renal
30 allograft pathology. Kidney Int 1999 ;55(2):713-23.). A post-hoc analysis was
conducted of the incidence of chronic allograft nephropathy (CAN).
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i ncl uded assessnent of the incidence of acute rejection (biopsy-confirmed
or presuned) at 6 nonths and 1 year; neasured glonerular filtration rate

(GFR) vi awg mhexabsscl earance at 1, 6, and 12 nont hs; pararaisesss/o0isis
hypertensi on; serum cholesterol and triglycerides; and overall safety.

O her pre- s&g@fi e%,anal yses included 15 patient death or graft loss at 1
year; the s Hi y Désengsisead frepiment efpcutergiertins ddbiceasdfasedasthe Braffol ant

di abet es i,k [ j Y Fegyi r.e or, hy | ycema for
>4 weeks, %ﬂtgﬁﬁlgo%ﬁ%ébﬁ&w 1—%%\%9%?(%1?' qﬁ#hetﬁg'tf@rﬁ@%ﬂﬁ‘g ously
known to beasdifabiédn of rendlalioplastpachoBER, K@Eﬁ&tﬂb%'%@ﬁﬁ@@@l}on of Diet in
Renal Di seﬂ[ge (MDRD, Levey AS, Bosch JP, Lew s JP, eene T, Rogers N,
Roth D. A nBRecTsriye senehelogralt hiswsics werrenrmedtooessa bascling histdggyon r at e

from sersumg; f plne:. i.ction uation, ification of Diet in
Renal Dissea%gﬁﬁ%%g%ﬂgwggsaﬁ%gﬁ% %&g;@lac (gﬁlﬁg’g%e %‘é&%ﬁ%f‘.’o %‘?, Jelliffe (RW
Creat i ni ne ddseidicaineof Bas/ R sEsAt PHBicRo gy BRpsicivefe MathateiBi3n79: 604- 605)

Cockcroft-Gauylt (Cockcroft DW Gault IMH Prediction of creatinine clearance
fr om ser um'BF@5pisH Retholgishblindeddq Geatgestiiosonfirm 28 episddaNardkiiniedlly- ( Nanki vel |

BJ, G uene : JR Predicting glonerular filtration
ey RS Moo BRI

rate after ney tr anspl antation. 1995;
dw¥n Diagnosis

59( 12) : 168300HRY) ﬁdﬁmh@sendpmfsnﬁag&rédneﬁﬂi@@yadﬁgpécwa%%&%% gi-
and treatnent of acute rejection (AR) was based on the Ban 97 criteria
and grde REEUSEHILESBEG bt K2 nesiths; deatiBor gafiddss aTheoeBasdvErigbiwdR ki ng

| assi fi cat, fr. | A t hol _Ki. t 1999:

o502y 715 ShRNISnIENR Hn B0 d7 BRI BBV ehitd 501 dence of

chroni ¢ al livgsagdtomephinapaifie C@A@eotioﬂé8@%@6@9&@4&@@%§5t€%}@§%ﬁ§§/ 012648 -
e

[ 00201] Di agr;{fz‘i}s .and treatment of acute rejection (AR) was ‘bas on the
Banff 97 ¥ 8tcHonAdlradd 2 rertbs @lomanlaggiteatior ratCo [ i ks RBiesetl byl . The

Banff 97 J, Lfi Gaki f J | ft . K d | nt
2060 55 2) 108 efthRRT hnd EAILRR o U bR o B R obe RE OB Bl "
per f or ied tibrassesisubasedtiophyfipsialeegyof lﬁp&t@ﬁﬁne@iatsioﬁ%%?oo\ﬁ%%sgﬁl%i ned and

gr aded acc?rdi %to the Banff 97 working classification of "kidney
transpl ant LBAt K3 BgyHEBRE 95 Festolind? e SR anuakigy spyurdipids; mafeye denbility

Chepoct aa AR pGR /b (AR MllclsP BB hhE3abye RO B Gt ks

i ncl uded: ¢ilchied patidnys. suspect ed and bi opsy proven 10 acute rejection

(CSBPAR) at_12 nonths; death or graft loss at 1 year; severity of AR
[00203]  For safety and tolerability assessments, AEs, laboratory measurements

20 (hematology, biochemistry and urine analysis) and vital signs were recorded during

regular scheduled clinic visits.

Results
[00204] A total of 218 patients underwent renal transplantation and were
25 randomized to the MI group (N=74), LI group (N=71), or CsA (N=73). Baseline
demographics and clinical characteristics were similar between the three treatment
groups. A total of 164 patients completed 1 year of treatment, Of the patients who
discontinued prior to 1 year (N=16 vs 16 vs 20; MI regimen versus LI regimen versus
CsA), the most common reasons were AEs (N=5 versus 8 vs 9) and treatment failure
30 (N=7 versus 5 versus 3).
[00205] The incidence of CSBPAR occurred infrequently in all treatment groups,

and there was no statistically significant difference in the incidence of cither CSBPAR

- 50 _



epi sodes (neasured using the Banff 97 scale); treatnment failure (defined as
i nvestigator opinion; > grade IIB rejection; recurrent or steroid-resistant

rej ecti ogg 2006864ks function at 1, 6 and 12 nont hs (gl orgidi@hedidibdsgati on
rates [ G-FRs] assessed by |ohexol clearance) and evidence of chronic

all ograft nephropathy (CAN) (interstitial 15 fibrosis and tubul ar atrophy);
par armet er s°b 103?2&391’ Yitseediien (BRAR) bitwoh tpragasutrgourdsBRY 6 =911 n Hy

and/ or systRhit BEaS4 » wSEer | i pids; safety, tolerability and

adverse events ’(Alfg)élé%n&gagtflﬁggt{?atgp;g%”egd&lﬁ/iaflﬁ 8137 I AAb Yl gnd 6par ed wi t h

CsA- treat tchtpabi, enpsaiivil90203] For safety and tolerability assessnents,
neasurenents 20 (hematol ogy, biochem stry and urine

AEs, | aborﬁit‘?gré

anal ysi s) 00k t dreidengae! BBAR weedlsdsthidubétngen pRgys ar6 sehedubeds cl i ni c

vi sits.5 Regy 4] A total of 218 patients underwent renal

t ransplant %tﬁ %Oogh g&%%v\g?;eﬂ%hyé}%%ﬁi“z%ﬁﬁ gloflﬁéhfm in dheoeiper iIeZAYypsLl  gr oup
(N=71), or(I8#e,(I=P3 hnd BAsY] fop®11, desmorapi | i:ni,cal,.characteristics
were sinilar between the three tFeat mn%%@%&%@&s&m@g lgﬁBd?pS¥§’ﬁ°‘5&ti ents

conpl et ed FUFIEICHIN WpbEOHehtqueds theh € SPRYRetS] tWaemertig6QR! idauess prior to 1
year (N= : ;1M regimen versus LI reginen versus GCsA), the
nmost co mmlgo%ltzzggng%o\ésl\rfé%ei‘%g u}f'%@W@F’%@y@f\%‘mg?V%%Wﬁlﬁéamfbn@todzm ihure 30
(N=7 ver susitniseritius] (BEA2D90205]e1 b %eéiﬂ:@lingﬁ% Serfifn SRBLARQgCUr red

a e

i nfrecltéenm)x in all treatnmeni groups, an re was no statistically
si gni fPcan®ViH t e Norigasistienliyregnificind difteecrot betiwtebe tre EEBRAR oupPRad@en

2006/ 108035 4P LIS 12648 or biopsy praoven acute rejection (BPAR)
bet ween t ﬁg é@%ﬁ%ﬁ%%@%ﬁg %0}3&@ Vg ’é\‘r’fﬂgﬁ.@ Q"eﬁ%ﬁ?%]sa}nd He ngkrseet of rdBBRAR Was

6. 8% 5 OH0LS]B. 2hstsaidyMas uhbiiAded £ A0y LRALIBN ohesRectivel v, [,002061
e p

| nci dence of BPAR was al so simlar en groups At e aigs hs, 5

al t hough EPARCWEE SEpeghtol §sivdiiel piohablgeohttibgleawp tietadieided gLt fer two
e P R ey )
these cvents ware found ro: oeenr prrariot f e dbeRt e AOHY Bt ool ow
desired t P8UgcEasadihe micefdiratoisong retkd h{sQ0EHAE] abeorgdag@itibstigal |y
st gni i cantiodb b6y fNIEGuRE] YRG! T 6l Tent groups vas seen
[00209]  Death and/or graft loss was mfrequent in all treatment groups, with 1 death
reported in the M1 group, 4 in the CsA group and none in the LI group. Most graft
20 losses were not caused by immunologic events and only 3 grafts were lost in the MI
and CsA groups versus 1 in the LI group.
[00210]  Significant improvements in renal function were seen with 1.1 D4EA29Y1g
~based treatment compared to CsA-based immunosuppression. Iohexol clearance was
greater with L104EA29Y g treatment at all time-points, with a mean improvement of
25 11 ml/min/1.73m? (~20%) compared with CsA at 12 months.
[00211] At 12 months, chronic allograft nephropathy (CAN) was between 30 and
50% less common, in relative terms, in LI104EA29YIg - than CsA-treated patients.
Rates of new or worsening CAN at 12 months were 29%, 19% and 44% for MI, LI
and CsA groups, respectively.
30 [00212] At year, mean systolic blood pressure was 3—4 mmHg higher in patients
treated with CsA (133 mmHg) versus patients in the MI (130 mmHg) and LI (129

mmHg) freatment groups. This was despite lower use of anti-hypertensive medication
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in the severity of AR however, numbers were snmall and did not result in
graft loss. [002081 This study was unblinded to study nedication in order

i HRR i i i but ed
to perm tywgt kehs of care with respect to GCsA, whi ch prohabdoyoeem ri
to Fhe in‘gréeased nunber of biopsies taken in the LI04EA29YI g groups

d with the CsA group 15 (N=144). Al though this is not
l(JnNeiggz:t gg’};’g;ﬁal @%@ﬁﬂggﬁogn%&k ﬁgtﬁ%sélv&éyl,%i caslﬁc BUREH). Tﬂivleseiuzm:lr eiéiggty Ihe
. . , oai ) i1ies int g

reatnent ofouas™ PossSe Al BT ER AT PR A Eodnr ke din 2
treat ment gesupS€sAWIIR rg/depfrinted LRRAsQUNLRLH 1R8I M waiRURedithtiol D&, ESA
group and nfm in the Llﬁ?roglép. Most ﬁ?ré?ft O 1 osses were not caused by
i munol ogi éséj%W?rsW’é]h&IQ 4293 Tg (Lt 36V BL:13d$X%6i GeA h83.M6). and CsA Igroups
versus 4 wdﬂgylF&[rcaﬁgw[gg%%O%e@ig%fésgnt i rovegren S | g}éprena
function were Seen Wt GAERZOYI g ™ M as ey rR S HEHEC EoripdPédF t o CsA- based
i MuNosuppiLes4EAnyYipahexatnt GhRps ARAEs YOSIvedE SALR! (A kke;-é&%gﬁ%%ﬂ 9
treatment at all tine-points, with a nmean inprovenment o 2 1
m /i n/ | . 78FVEED Sgotmeab BoHPS dOWRTH, @@mcaﬁmzvermmggﬁcarg@o?ggﬂffm&% rmntn hsi, ]

[ I was bet ween an 0% | ess common,
(r:glrg'? : \Seat g??r!éﬁg?%‘?%?ggﬁl%@?/aél(&?{\?ﬁ%%gﬁﬁaé@f% AmimRtion of Rat es of new
or wor seni RGO Y Tghaswoall fafermed &itBHY inAQMNIBLHAAYH 0IE Moy islireaatd CSA
groups,, respectively. 30 E002121 At 1 year, nean systolic bl ood pressure

was 3-# 1ty miof phibit fypivekCsAd related ddwirshevesit, {bB3s amrg), ver sus

atients i . nd .L|. 9 W re t groups. This was
gespi te | O\I/\Eg% ggg 8%‘%%?@%&??‘@%%‘?\7@%@&9% ‘éﬁb‘}%‘gﬁ%%ﬁé@lti’@?@SS

PCT/ US2006/84 86¢8soditted tith bADHEARIN Ssk0saHRS &M or n&?igﬁg{??iés'%&éi%eg) CsA
92.2% . Total serum cholesterol was slightly lower wth L104EA29YIg (M:
198 ng/dL;Wl’fh:C%ﬁaSﬁaﬂ@E?)PY- versus CsA- (212 rng/dL) treated patients

al though |ipid-lowering nmedication use was also |ower with LI 04EA29YI g
(M: 36.1 % LI: 31.9% CsA : 53.1 9%. 5 [00213] Four (5.5% patients died
i n thelxCsACgndupioaonpared with 1 in the LIO4EA29YIg treatnent groups.
Rates of adverse events (AEs) were conparable between treatnent groups;
however, r &%Oail‘é]d Aps {gpendi gedst desaomsirgtes twek 104894 W pdasdd HO4FRA9eg

oL Tent 0 ol BRI R R1FD0H 00 Mg il 0 o LIOUERON

survival compared with CsA. In addition, I.104EA29Y]g demonstrated si gnificant
improvements in renal function and reductions in CAN compared with CsA-based

20 maintenance immunosuppression. 11 04EA29Y1g was safe and well tolerated and was
not associated with typical CNi-related toxicities.
[00215] Rates of CSBPAR and BPAR were similar between the three treatment
groups demonstrating that the low AR rates observed with CsA-based therapy are also
achueved with L104EA29Y1g. The majority of BPARs were classified as sub-clinical,

25 suggesting that renal function was not impaired. The numerically lower rate of AR in
the MI group, compared with the LI group, suggests a possible dose-dependent
response with L104EA29YIg. More frequent biopsies in the L104EA29YIg groups
could potentially have led to over-diagnosis of both acute and chronic rejection in
these groups, suggesting that the benefits of L104EA29YIg therap.y may be

30 understated in this study.
[00216]  The majority of BPAR events occurred within the first three post-

transplant months, which is not unexpected since others have shown that hi gher doses
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10 patients did not exhibit typical CsA-rel ated adverse events, such as
anem a, |eucopenia, hirsutism trenmor and gingival hyperplasia.

L104EA29 herapy was not associated with any j sk of
i nfecti o\gys o?ﬁlﬁs"ﬁl gnanci es conpared wi th CsA-based ther ap ﬁ@g&hcl usi on

[00214] This 12-nonth study denonstrates that L104EA29YI g- based nai nt enance

therapy coofgisusguppmabants .af Ifeq@@&d/durﬁlgnn@y@gxpdagtréﬁ E&@Ln%hghh&f patient
and graft survjval conpared with CsA. 1n addition El

denonst r at €WiegelAi Noswipki Mi RplraFe RitrEs Aichterfaihar of ﬂmdtanqvialandikndad;uet ions in

CAN d. 20 t | O4EA29YI
was saf e andiicaR, PARE Ry e ARG Lo R O RSty pinch ’
CNI - r el at eBetugi WML BSttrdnf2diokuBates (8 CRBRARI1aRY 7 55&'?2% r6§" S%d@ 1 har

between the three treatnment groups denonstrating that the low AR rates
observed winaiPrtE Al thaseeyenisecapyedat é»ebzhas@urathoeglewlwsx tonkiewES2 Mdudd The

majority o assified 25 su gestlng t hat renal

function vvés noR?Oéﬁ? %?a““*%ﬂ%cnrfa 1nlo§}hlcgl {"‘?%l’tt’é”@f‘ N HE he M

group, conp@sdtstit tﬁletxﬁ@ohfy &Tt}?éJBPAR'ég&%Sdlﬁm% tﬂ@ﬁﬁin@érﬁngﬂﬁﬁséi@&ﬁg ﬁg or oups
u

response wth LI 04EA29Yl g. More frequent biopsies in the LI 04EA2
coul d pot eﬁft‘f%j’ o prailetesbled evleet Idi HEAGS Y Se, oheiroting theuthe immdknchobdni ¢

rejection rou su at the benefits of L104EA29YIg
hor apy. mag KLt o daRUPE: wat RS ol B SRR P oRe B 470 | BDAR
event51@)CCUéEﬁﬁdé@ﬁ;}ulwrétﬂﬁsiﬂﬁl%f(ioﬁélregﬁné?PSt' transpl ant months, which is
not unexpected since others have shown that higher doses -61 V\D

2006/ 10803802¢7} / UdpooedDdQBAaSrash tlxanﬂﬁrmwlgssmosmadmmqmmed during
the early ostléEa§lantat|on M Kokot F, Ritz
0

E. Acute f3alTur & ore SEPPSH Sl hg%d’v 1# %ﬁ’@gﬁsﬁéﬁ‘t‘reﬁ%%éﬁﬂ Omaégnom s

and prevenyifRfencin the ﬁﬁkﬁ@&@ﬁvu&ﬁl%@atédﬁhs %re% ARk Ldn d{% .
Posttranspl ant acute renal failure. Ren Fail 1997;19(2):225-6 Since the 5

maj ority offcatmeskerevimt s occur red at bel ow desired trough val ues,
consi def at | oul ivep to, glteri t he relrrenlntheflrst nmont h
of treatne @?I%frji gpqlfcoplf;% E%P%Waf/\ﬂgf‘t@%cﬁ@eg%‘i"ég‘éal #ﬁ@“ﬁ%}j’a@% ty of the BPARS
seen duri ngmhbgo {){ﬂ%&fﬁ&@ﬂ(%@dlﬂ;h@ﬁ& E)ﬁglﬂérﬁfeﬁjcaltﬁtcoﬁlgﬁ&do% 1%luﬂﬂgget ectabl e
| evel s of L104EA29YI g, suggesting that the 1 ncidence o ring those
peri ods wabBynceleatien hyperlinsigfia, divertoxicity Lmdribs prepeesmi dRearvihg. s iray

autoimmune diseases, a new generation of immunoselective maintenance

immunosuppressive agents is emerging. Inhibition of T-cell co-stimulation via

20 immunoselective co-stimulation blockade with L104BA29Y]g represents a new

paradigm, offering the promise of more selective maintenance immunosuppression,

reduced toxicities and improved long-term outcomes in renal transplantation,

EXAMPLE 4
25 [00219]  There exists substantial unmet medical need for new therapics in renal
transplantation that can provide short-term subject and graft survival comparable to
the CNIs without their Jong-term nephrotoxic, cardiovascular, and metabolic effects.
The need is particularly great among recipients of BCD define renal allografts, whose
long-term subject and graft survival rates are distinctly below those of recipients of
30 allografts from donors meeting standard eligibility criteria. L104EA29Y1g, an
mmmunosuppressive agent with a novel mechanism of action, is a promising non-

nephrotoxic candidate for use in renal transplant recipients of ECD allografis.
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10 be avoided by alterations in the dose reginmen. [002171 This study
denonstrates that LI0O4EA29YIg is associated with simlar overall AE rates

conpar ed WotdoGphezsW th fewer AEs related to study drugpchyst®dloizess
differences in the nunber of viral-related AEs were identified between the

three treatnent 1212)0”'05' 15 [002181 In the presence of |ow AR rates, the
new goal of°SaNKeYARER? Y heanhrrsiipistemsl abthe time eflengrafomenitmathartyart &r m

heal th conpl i§aki onl REd Ul hyper t ensi.on,.. hyper|.ipi dem a, dru
toxicity, an iﬂrﬁgqu@leo\?é%ﬁsg% qg&tgjcéegfr’slsﬁg.mk’s&i\%“ Fof og adle , a new

gener at i on veifh inftial s siteiathal duReiont SNERGEs inlARR %H&ﬁﬁia\%&?é}g%}lﬁeg S
emerging. Inhihition off-cell co-stinulation via 20 inmmunoselective
co- st i mul at38nviogtibs aecdvior Rolyrbaelpdiisinephoepie esaatations. s mpatrahlam

of fering thew Rk ?a%legfafeggf‘ fan€ Lel] 680#8{\{ ?Néi‘lrlr% %%%rn@%égfe%y%gﬁzws)pr ession,

reduced toxicities an roved

transpl ant dtli0dRA2EXAMRNRE #htREpafdI03 b heit8IoRicS ¥ iditisna3 BRSIAN Al BUVIES

medi cal need _for new therapies in renal transplantation that can provide
short - t er m"Sjesract teridlogradi srustwe (in. T A¥pmpbfuatiien tig GRRje FBhlg unlikbiout t hei r

| ong-term r I i L.ar, oljc effects. The need is
par'? i cul ar F?@lg’rtgg?% ﬁ%dng@%%%%\é?eﬁ%g%ﬁg%@gﬁﬁg S’P%‘Hgfproéﬁlqﬁeografts, Wnosia

| ong-t er m smbjueotupardsign afithostiddversaly JfRb@S: BE %aﬂi&%&d&%'}det?ﬂliggfréfﬂgs e of
i1

recipi rafts fromdonors neeting standard eligi y

ts of 30 allogra
cri teri?ﬁ. Iﬁbﬁ%bbﬂnﬁgt"ﬁﬁk asseRsakiop heass o b1 (g9 Wi il thas subet mechani sm

of action, ,h§,&; 1. Si: on- nephrotoxi c candidate for use in renal
t ranspl ant pré%?%%ﬁﬁé%@&é%%ngl | ografts. -62 WD 2006/ 108035

PCT/ US2006[@I26118 e dastserinikdd EAZRY:bed MERSAEM, Bisl-oh el bl ™ of -
engrafii nent@rggéher_ than in a delayed fashion, as is frequently necessary

with CNIs 0 CFAMPY andh usigske enenbgvark maimktdnes hiftdial sdhopadey edl senal
function - i t;af fords i munosuppression in a tinmely manner and w thout the
need for polyclonal antilynphocyte preparations. This may translate 5 into
conpar &bl e rates of acute rejection with a favorable safety profile. As
L104EA29YIg i s not anticipated to be nephrotoxic, additional benefits

shoul d be $E@®ATYRPRiSCti¥spect to allograft structure (ie, CAN) and function

(ie, GFR). Finaliy, i NS, tstﬂ'g I d chani sm of action of
L104EA29YI g shou1 d prﬁg{i}lhétg thﬁ%ﬁsoo 8%}2‘%2?{6% \r/ﬁq%ch"(?l}f) dveR 88 y affecting
t he car di ovaspesitanf sEtjedoehd grapr@fil 8 at 12 months.

2) Evaluate the effects of L104EA29YTg, relative to CsA, on the

20 composite of measured GFR < 60 mL/min/1.73 m® at Month 12 or a decrease in

measured GFR =10 mL/min/1.73 m? from Month 3 to Month 12.

Secondary Objectives

1) Evaluate the effects of L104EA29YIg, relative to CsA, on measured
25  GFR at 12 months.

2) Evaluate the effects of LI04EA29YIg, relative to CsA, on biopsy-
proven CAN by 12 months.

3) Assess the effects of L104EA29YIg, relative to CsA, on measured
GFR at 3 months, and change from baseline (3 months) to 12 months.

30 4) Assess the effects of L1 04EA29YIg, relative to CsA, on the proportion

of subjects with a measured GFR < 30 mL/min/1.73 m? at 12 months.
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rall benefit-risk assessment for the use of L104EA29YIg in this
ggbf\gc?\/epopul ation is provided bel ow [002201 Two dose regi mens (aﬁ and
descri bedvonodxespbe 3, wWith a mnor nodification to ti_‘@[‘/bitz{iﬁ@tﬂlzﬁmé_ and__
using the every 4-week mai ntenance infusion schedule) will be studie -CSA
Primary Qbjectives 1), Eval uat§ the effects of L104EA29YlIg, relative Ito t ,
on the conposi £ of- ASHBF dercTRAY oG dPHEA Y Vieveelative ta s Apert tedcul@pd Eval uat e

r ti.ve A, .on.the 20 conposite of
reasur ed G <60 i g 10 95RUS Ry gund  BPuBElhIR. drmeur ed e
>_10 i/ mi dpmaghs? from Month 3 to Month 12. Secondary (bj ectlvgs %)5 R
Eval uate the effects of L'04EA29Y'§;1 relative to CsA, on neasure 2> @R
at 12 nonths. 2) Eval§sisehersdiegs péd 4oA29igarIRovig(shstrab THB 449265
bi opsy-5 pr oy emdGANnOYHd2 nonths. 3) Assess the effects of L104EA2 lg, 5
relative to CsA on nmeasured GFR at 3 nonths, and change from baseline (

AsSSs ty eAbaess LI b eif et 8120 H@é‘@ﬁ%&ﬁ HurdBlative to
A nﬁht[]s ; Sf)aseub' ects with a measaurgd GFR < 16 rﬁ_elgm n/l.73 n
CsA, on thﬁg%rt% Qr IOI%@%% j

hegi ' i) ffects
at 12 nont BRI 12086/20d 36 35 thCiicludR08BP B2 BED, i) dcASS@EE thede36
O ht 2B ent i e 0 oo DR ML 6, B 36 3y g2 210, 30

nont hs, and change f asel I ne .

Assess t heregithgst s of LI 04EA29Ylg, relative to CsA, on PTDM at 12, A5 24,

and 3610rmnt hs. Assess Ehe effects of LI0O4EA29Ylg, relative to CsA, on
Sl ien

s e o inbselibnioks Sclo et ot rahennicr ¢ 1,
ntensi ty o Pronraa £hoF Bl DREh I REal S frigtd Prudlal Jpordmaenaoy g
rel ative tlipaQsieindhDiasdn&sL ofolesterol, and TGs, incidence and prevalence of
dyslipidemia and controlled dyslipidemia, and intensity of treatment regimen.
9) Evaluate the effects of L104EA29Y1g, relative to CsA, on subject and
15 graft survival at 24 and 36 months.
10)  Assess the effects of 11 04EA29YTg, relative to CsA, on measures of
acute rejection at 6 months, including the incidence and severity of acute rejection, the
use of polyclonal antitymphocyte preparations for impaired renal function and
anticipated DGF, the initial use of lymphocyte-depleting therapy for treatment of
20 acute rejection, the incidence of steroid-resistant acute rejection, the incidence of
complete i‘ecovery (SCr returning to baseline) following acute rejection, the incidence
of subelinical rejection, and the incidence of all treated acute rejection episodes
regardless of histological findings.
11) | Evaluate the effects of L1 04EA29YIg, relative to CsA, on QoL
25 12)  Assess the overall safety of L1 04EA29Y g, relative to CsA.,

Tertiary Objectives
1) . Assess the effects of L104EA29YTg, relative to CsA, on the slope and
intercept of calculated GFR from baseline (3 months) to 12, 24, and 36 months.

30 2) | Assess the effects of L1 04EA29Y]g, relative to CsA, on the proportion

of subjects with a measured GFR < 45 mL/min/1.73 mZ at 12 months.
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dyslipidema, at 12, 24, and 36 nonths, including serumtotal, non-HDL,
| ow-density |ipoprotein (LDL), and HDL chol esterol, and TGs, incidence and

pr eval encgoohos ¥edsi pi dem a and control |l ed dyslipi dem apcandzdooioenss ty of
treatnment reginmen. 9) Evaluate the effects of LIO4EA29YlIg, relative to CsA,
on subject and 15 graft survival at 24 and 36 nonths. 10) Assess the
effects of L104BA29YIl4ssessshatiifacts afd.104BA2BN Igreelstiveete (GfA, ondwtgopefiect i on at

6 ths, including.the.incid d i f t jection.. th
of " pol yol ofARARTH P ToNGLPLETRY bk Pacr BRE P ARty A Pt on and
anti ci pat ed, {dfeasd Healdidid PEFR IS PMMPROCHL A BeRH £1da801 s HEHARY . f0r

treatnent of 20 acute rejection, the incidence of steroid-resistant acute
rejection, mhe inci dence of conpl ete recovery (SCr returning to baseline)

foll owi ng acute rejection,. the incj subcl nni cal rejecti.on, and the
i nci denge of al Iﬁ{)t r et BESS4RuE ecﬁse?fégﬁlgggzgﬁ%cﬁ%@%ve tpéé’% 8P§L6§n6‘fien°e
hi st ol ogi cgJefdpdi ngs. 11) Evaluate the effects of LI0O4EA29Ylg, relative to

CsA, on QL. 25 12) Assess the overall safety of LI04EA29Ylg, relative to
CsA.  Tertiary @j ectAssess thy effechsdddd4ENE ¥, edbsvenh UsAQ4EARANIres off el ati ve
to CsA on the slope a | ntercept .of. calcul ated, GFR from baseline (3
mont hs) t o 43 138585 1962 b ﬁ§ %1P0§8182§10§§g& ° fiieart G S VS LLEAER29VI g,
rel-ative tQefcsifon, ot ﬁs@%f?619919551'aﬁ%nngho?lpg%%&%ﬁ%é ﬂrﬁnz]g%%ﬁ%r%@l GFR < 45
m/mn/1.73 nz at 12 nonths. -64 006/ 108035 PCT/ US2006/ 012648 3)
Assess 10he fefdtmatandahtitip@4ERZBY g, inttiel adei of dyrhphdCyik-depietinpéhepapgor t i on of
subjects with < 75 nl/mn/1. 73 cal culated GER at. Month 12 and %ubj ects
with a dedP@HRR!Ph2ELS EfCHPRMEER PPIROM TS dresiNBHEAR S 3981 10% Teeast 15
i L/ N/ L. 73iderdc o cAhoPESEsS ok S CEHighS: QbabARAEATRYiG: adf) Blcbign 1 O CSA
on the inci d%n%lé ofCDGg. 5,) ,gshgﬁesss t he 1?a%fe(‘fits oWloi’%ﬁS\n gjf rel’ative to
CsA, on neabaunresieofe ofavbtldicad peetioonaratthd iciddce afadl BGtavbmttesgjettiml udi ng

the incidence gnd‘ se Etrsi %ﬁ.of acute ..rejection, the use of polyclonal
ant i | ymphodVt € prepat &ty ES%&‘C&@&P? d renal 10 function and anti ci pated
DG, the initialguse &Jseés%ﬁ@&‘?&‘i’stcﬁiq]@@hﬁbwwg thesay dar ontarcgﬁxﬁvﬁ_ﬁfét of

acute rejection, ‘and the incidence of steroid-resistant acute frejection,

t he cardiovascular disease endpoint (adjudicated cardiovascular death, myocardial
infarction, ischemic stroke, non-elective hospitalization for cardiovascular cause, and
percutaneous coronary intervention) at 12, 24, and 36 months.

7} . Assess the effects of L104EA29Y g, relative to CsA, on a composite
20 cardiorenal disease endpoint (death, graft loss, non-fatal myocardial infarction, and
stroke) at 12, 24, and 36 months.
8} Assess the effects of L104EA29YTyg, relative to CsA, on the
Framingham Risk Score at 12, 24, and 36 months.
9) Assess the effects of L104EA29Y g, relative to CsA, on incidence of
25  discontinuation of study drug.
10}  Assess the effects of L104EA29Y]g, relative to CsA, on anti-donor
human leukocyte antigen (HLA) antibodies.
11} . Assess the effects of L104EA29Y]g, relative to CsA, on C4d positivity
i biopsy specimens,

30
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i nci dence of conplete recovery (SCr returning to baseline) follow ng acute
rejection, the incidence of subclinical rejection, and the incidence of

all treabpas@eHbsy ej ection episodes regardl ess of hi sg@le@headizdigndi ngs.
15 6) . Assess the effects of LI04EA29Ylg, relative to CsA, on a conposite

cardi ovascul ar di sease endpoint (adjudicated cardiovascul ar death,
myocar di al StuydyfRgsign on, i schenmic stroke, non-elective hospitali zatl on for

d d t . t t t 12, 24,
o ne Bttt 43E Bl @ﬁ%%w%&%??%ﬁ%%ﬁ‘%&g@%ﬁ“%& e Ao
a conposit ﬁenoacroﬁ@rf@ly@{fﬁﬁﬁkongl§%§%n@8ﬂ1m@'3r§eal( g@cﬁ‘%l@%t é%ng ﬁ%“?%‘ism on-fat al

myocardi al infarction, and stroke) at 12, 24, an ss the
effects ofbag M@Aﬁ@\algngft@nmmmmmn@rA on the Fram ngham R sk Score at

12, 24 hs t h, f L104EA29YiI | at t
Con o T oA BTt 52 RRERE pHOGLT BlinGH. e ey-oaittted. roigisseat | he <
effects of sthdP AR wi'il%@éﬂaé’@lﬂtdﬁejpﬁ&n 2Ot Mtll%g ﬁﬁﬁ %ﬁ%@\{eukocyt €

antigen (HLA) anti bOdI es. 11) , Asse€ss the e ects 0 lg, relative
to CsA, onddddpolsint Thﬂstcwrlmrm doe bmginspmtt)mrﬂmm is3ed BHMWOR2BONEHBR35

PC 17US2006 126 . St 2 he duration of the study is 3
years with° 118 gg @ﬂéoﬁ | lgé,L é‘]pmﬂﬁlé@r‘wsf%@e]é’élﬁ‘éﬂ@ idepdifuat i ons. At
the end Ofpdt&ﬁmﬁy)é@ﬁabrérﬁﬁé’d 6?%5‘155 E\ﬁﬁl'&@‘@hos@ 'f@n’?&&ﬁaﬁ%ﬁ’th P& %ldegt'htﬂb%ﬂ,or

| ong-t erm ext ensi on st udy. 22] This is zeoﬁ

parti ald y-isin- lrrﬁﬂetdaeaamg)m@mﬂqnb}ongécbdﬂd pahahlaelmg(@Up study. Al subjects
wll recei) EZ& g} f.ro ‘% r vmt ext ended crlterla as defined

bel ow. The i oxipateha P WCEé’Yl bsdapdemigeq Wkl 59t1QWe Uni t ed

Net work of %&ﬁﬁv&hﬁfﬂ 991@4&@3: Hres wi del y
used to i decnatl fy lpot er?tl ally co ; Kggnygﬁ%l%ﬂ)fﬂehgﬂg%g agretgﬁ *¥'r om donor s

with cardi@ d@zhswbmm;n 4l6o mmbaaiubudnearﬁthrbgaﬂmhnw dnld ana@lk%B@ﬁﬂ cold

ischema tine Q& 00223] Approxi mat ﬁ@{ 540 subjects will be random zed
in a 1:1: 1°P%8f 811%0 LEFERIENT ?&’*WW&W@FP PME fod epoigedteroidy Swbasisren) |

L104EAZ9Y11anddehizE @& (REML re@inen will receive i.v. L104EA29YTg (10 mg/kg) on Days 1
and 5, then every 2 weeks through Month 3 (Weeks 2, 4, 6, 8, 10, and 12), and then
every 4 weeks through 6 months (Weeks 16, 20, and 24). After 6 months, subjects in
the MI treatment group will receive the maintenance dose of L104EA29Y1g 5 mg/kg
administered every 4 weeks until completion of the trial at 36 months. Subjects

20 randomized to the LI regimen will réceive i.v. LI04EA29Y g (10 mg/kg) on Days 1
and 5, and then every 2 weeks through Month 1 (Weeks 2 and 4}, and every 4 weeks
through Month 3 (Weeks 8 and 12). After 3 months, subjects in the LI treatment
group will receive the maintenance dose of L104EA29Y1g 5 mg/kg administered
every 4 weeks until completion of the trial at 36 months.

25 [00224]  Blinding between the LI and MI groups will be preserved with the use of
placebo infusions in the LI treatment group on Weeks 6 and 10. Subjects randomized
to CsA will receive doses twice daily that are designed to achieve a specified trough
serum concentration range consistent with current medical practice.

[00225])  The use of polyclonal antilymphocyte preparations {Thymoglobulin or

30 ATGAM )is permifted - but not required - for subjects randomized to CsA who

experience impaired renal allograft function and anticipated DGF. These agents are

widely utilized in this capacity to afford immunosuppression until graft function
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CsA. Al subjects will also receive induction with basiliximb and a
background mai ntenance i nmunosuppressive regi nen of MW and

corti costwpaiastosdIsbj ect s 15 random zed to the M regi mpaTwishdoshesss ve 1. V.
LI O4EA29Y.1g (10 ng/kg) on Days 1 and 5, then every 2 weeks through Month
3 (Weeks 2, 4, 6, 8, 10, and 12%:, and then every 4 weeks through 6 nonths
(Weeks 16, 98PVernigr sdnpnisiiian of Caynt esdecising) teawa andidose hpobiclomekat ment  gr oup

Wl receivgs: i . A29YL. g 5 /.kg .,adm nj.stered
every 4 wee éﬂ)ﬁﬁ%@&%yﬁﬁfe}lﬁ@ggﬁo s @F%&t]t(rg?al St l%n%’ lﬁg[.or %8’5?8@?% 20
randomi zed withih hiee frbtacelgguidslines.| TherseRe) M@l dffivacy bl 0462200« (40 HaD/ kg) on
Days | and 5, and _then every 2 weeks through K/bnth I (V\éel%s 2 and 4), and
every 4 weeRESSHIALJudfINBeAS3 (Weeks 8 and 12). After 3 nmonths, subjects
inthe kI treatment group will receive the naintenance dose of L104EA29YIg
5 ng/ kg adm ni stered every 4 weeks until conpletion of the trial at 36
mont hs. 25 h@e22ADuBlomdMegsiaet ween the LI and M groups will be preserved
with the use of placebo infusions in the LI treatment group on Weks 6 and
10. Subj ect[89326hdoRFrdell 04E205Aehesed regmsh vall bo sempuinil cethddishybashdt ar e

desi gned tq I o1 1 h. serum concentration range

consi st ent q\?\gil '% ﬁhgﬁﬁ?%tr‘??] Bﬁﬁeﬂéﬁffggrﬂa%eg@ |c¥89£fﬁ6%fmﬁéiﬁi’8C?}flp‘f.‘fétfg'% | onal

ant i | ynphoceybecpmapaafatiroival e(ﬂmm_ghszgnal the c@iposhe oAhfeANred SFREF A tted - but
not required - for_subjects randonm zed to CsA who experience i npai red
renal gBI ogrking yidani driManth amriaciepretedn DERSUTHEFR adentldnavb 73 wi'del y

156 Wo 2008 TOS BT BREMetah B ol St T RS RR E O A o bt o
The deci si @it bssisg! anericdsdotrepal fsdtnalhe @ipbiny 6P _wmpgl_ﬁﬂé_ﬁﬁwaﬁn in

this clinical setting is at the investigator's discretion Wwthin the
prot ocol guidderiered singptesemetspresrite bpmaeshaypwtant do¥@A20¥bgenidrl be

assessed a B ! I Y. tcone sures. [ 00226] Each
LI 04EA29YI téd%gg gée%g?%e%ﬁ%@ 2@8% g%%sr%ﬁ)g? g Ctvﬁ%t'é/%gﬁ-e Efg@l%’% regi men on the
fol | owilfig pminmmabyupefdssicadyrayt toRRMEBRSAPYARAY indlkaddt8e SONBO&LIIERQL Subj ect

and graft survival at 12 nonths; (2) the conposite of neasured G-R < 60 10
nL/ m n/ | . 73VRpO% DGR makignacy nepbiiedely, pncardiavanceldr aisguss, Ti@snit isni n/ 1. 73

?Er ]:j(ragtmh 'Vtaaﬁ%r}&pi?iat{e %o Q@ﬂﬁige 1?1% collf)%sft@ énedg)%injt 3f éu%j eccj:?erirﬁ) gs'r%has%reviv% Qs_ Eil nferiority
summary measure of the net benefit of immunosuppressive therapy in allograft
recipients. This composite endpoint has the further advantage of being assessable in

20 all subjects without bias due to missing data or subject misclassification,
[00227]  Renal function as an endpoint was selected since the relationship between
post-transplant renal function and long-term renal outcome has been repeatedly
demonstrated in various settings. The association is present whether renal function is
measured a few days after transplant, at the time of discharge from the hospital, or at 6

25 and 12 months following transplant. It has been observed in recipients of kidneys
from living and cadaveric donors, in recipients of kidneys from younger and older
cadaveric donors, in second transplant recipients, and in adult and pediatric recipients.
[00228]  Results from multicenter studies confirm the importance of SCr for
predicting long-term graft survival. The relationship between fcnal function and long-

30 term prognosis is strong and reproducible, but not strictly linear. In an analysis of
adult renal transplant recipients, examination of the relationship between SCrat 1 year

and projected median graft half-life revealed a pronounced inflection point at SCr >
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graft loss and superiority for renal function. The endpoint of subject and
graft survival was selected since these neasures are the npst inportant

clinical vaybegnemsd or allograft recipients. Al though ald©gsabdoihegs can be
prevented by effective 15 i mmunosuppressive therapy, the sanme therapy my

increase the risk of death from infection, PTLD, nalignancy, .
nephr ot oxi L.6tnyg/dOrSigsady, @xascuatian offieedatonshiplisstwedn dhangeaipaffrdnate to
exanm ne the conposite e%%oi nt of subject and graft survival as a_ sumary

measur e of MERES et Ve ke A B ITAISAIGH ey B8k hold e egled # RroarYRgaf t
recipients; i [ bt 1EP . .hei ng
assessabl em’lﬂ-ré;a%% p;q?rﬁggébsf(gctg)?gvﬁcﬂ‘dl}? ﬁ%ibtggﬁgégﬁ%ogﬁ %C?g];/%%ﬁa?g% ngHsubj ect

m scl assi fatclagdaping thoORAEE iiRenal fuheiwt @n catomhs @dpohiir swibse, salect ed since
the rel ati onship between post-transplant renal function and |ong-term
renal dut ceifi-tiapslans Ememepihtoddyspr istaHphle forase @s PHCYB? Pasreetf ngs. The
associ ati on_ | [ N . nal_Jf: i I.S,: g days after
transpl ant&egﬁ C? Hg&ﬁ} lﬁr%e\g%& lgﬁfé% egc{r.{%él 51&?%%%“%2%2%%%@2 ) %?11’1}%1 tc‘é 5 and 12

nont hs f ol hisengihar @ngpliadltmeabireh asrdpgleMnabseryadbe of greeioptiants of ki dneys
fromliving and cadaveric donors, in recipients of kidneys from younger and
ol der cad@lepne Hahdrmensippel gae idreshalsilues of 7 del mrehtad’] yaadlor ivabdul t and
pedi atric i: P . i r ies confirmthe
i nport ancefug? h%gﬂgf%l? ng%?%ﬁ%?ﬁ%?%ﬁ%@%ffcéﬁ@%ht&?ﬁ%ﬂ E\lfgjlte&dThe

rel atiwnshigprbgiaeen renal function and long 30 term prognosis is strong
and reproduci bl e, but not stri ctlé% linear. In an analysis of adult renal

t ranspl ant [0082%lpi dnths studiesefeaaricat abaver the rregnasiorgeTBnesativesh sor at 1

Sornt at hPCUSERES RSB BbES et ol oSS eSS IR by oy
exam nat i onr@f totie diret ateh @R d AL HebMEL T IENRBAYETLE AmBNiofsra@®® asgonths to 1

year (A SCr) and projected nedian graft half-life reveal ed a pronounced
i nfl ecti onmgdich el wpaldugtionyre gelgndwn. Shilsvelpeflsctmbnyby dledadancevel of

| f nd th i i . h
renal yqunc %tr%@er% %%Flée,xx%%g? ?P %eﬁu 1{1(? F{H' gjedo;g&lgug%?\I%%zfxt%gfotrﬂc?&tt%{n%% l'geamm S

(or a sim S ear pos ransprFant ris

sui tabl e f DittetiS® RS QLM ROITE 2fTBASUD ¢ Sarialidgs irph esdneessofnfedidn) i nearity in the
rel ati onship of renal function to | ong-term outcone sug]gest S that
cat egor i cainfirawaiioasangfstaraidalse ek prmivioyngona the tgrekpeporilitineal

ol evance \pgt RSl tng o T RO e gl o 1 ven
appear 10 appitiophrhd@tiBular secretion. The impact of loss of glomerular filtration on SCr is
20 commonly masked by compensatory increases in tubular secretion, and the utility of
increased SCr as a marker of renal impairment is thereby reduced. It has been
estimated that 40% of subjects with reduced GFR will have normal or low SCr.
Numerous formulae have been developed that seck to improve the correlation
between SCr and GFR by accounting for the effect of demographic and biometric
25  factors. The level of agreement between GFR estimated from various formulas and
true GFR measured by inulin clearance was studied in 294 transplant recipients with
stable renal function. The proportion of predicted GFR values differing from
measured inulin clearance by at Ieast 10 mL/min/1.73 m? ranged from 34% for the
Jelliffe formula to 53% for the Nankivell formula. The formula proposed by Levey et
30 al will be used fo calculate GFR in this study. This formula has been shown to predict

GFR more accurately in the transplant population, having the best correlation between

predicted and measured value than other formulae, such as Nankivell. Given the

- 68 -



[ 002291 In the studies referenced above, the prognostic inportance of renal
function was denonstrated using SCr as a nmarker. These studies were in

general ty0@ 0dc@8st 0 use direct neasures of gl onerul ar pbirkfst@kioodss The
limtations of SCr as a narker of renal function are well known. SCr

| evel s refleﬁtal_g‘%i(]j il gohe bal ance 15 between renal excretion of
creati ni ne 4RY gg%?ﬁ € bpXrreR HUp 61 Potndeqakaaddted GER, dlh@andeatfzéruecan be

reatinine B HReE e GHTom salatnd GE, dhwmodetoa
i et GO g srap R PR RS SR chhE o il an

popul at i on fundionddypendit he A @RBRIofERGREkiAN. BfmE b8 aldnBk REGERIFAERYL: BY 2
routes - gl secretion. The inpact of |oss

7 r.iljj) 3y filtration and tubul ar

of gl oner uFAY TRV 3. 8¥ll &a usrdasithe gprewmesniqualsed edhinghddnplensat or y

i ncreasegs i et i ity-of _increased SCr as a
mar ker of rS gﬁ?ﬁ?ﬁ%&ﬂ@ﬁ%ﬁg&%g&% ﬁg? gg%/ﬂgaesgh‘ééag/%{‘te“ﬂg]‘és}‘ﬁ@é‘h AgEst i mat ed t hat

40% of subjepidemialbginalrsarliesethGERngE bbmpanar @ﬂh@%m?ésiﬂe%‘ﬁ’dé@iﬁtwﬂlwr ous
fornmul ae have been devel oped that seek to inprove the correlation between
SCr and GFES%SPC ?%%qunﬁzj ¥torl 2 vincepgsétangplant esoy frmptiocisdngelpistibkt by ¢ 25
factors. Theigvel of agreenent between GFR estimated from various fornul as
and true GFR neasured by inulin clearance was studied in 294 transpl ant
recipients with stable renal function. The proportion of predicted GFR

val ues (?i ffe_fli ng from_nmneasured inulin clearance by at |east 10

m,/mih 1. hau CAYBRS 34% for the Jelliffe formula to 53% for the

Nanki vel | fqpayl a. f € 10sed Levey et 30 al _w ll be used to
cal cul ate IEFRgiyjn tﬂligslgegtsg‘%g&%ﬁ%ie% PP g‘y‘h‘?@dg%@ﬁ e&‘ﬁ%ﬁhm%ﬂg, GFR
mor e accur ed@lv i Cstihen ircans@l GAR 400D WhdRkisARd RANRY- {?\%n@f?ﬁ aE%rel ation
between predicted and_neasured val ue than other fof ae, such as

Nanki vel | . P&PPen k456 codminiprrecosraged SsmrUmIs20W6r,0hapdists ts ehghantd al

di fference t; C t | earance of a true
gl oner ul arthgﬁllﬁg{}?%cﬁqﬁn&g;eg?ﬁ%g il géolgwﬁzzéégﬁ;&@&mi“ﬁ@%ﬁ%%y endpoi nt of
renal 15 unBtictmnal Apgeodinssind éndBriReple iﬁ@@D—({i@hE‘fSh]&rgﬁk to M refilaNGe in GR

of at Ieas@fgl.o /n‘i}g/l. 73 n2, will be used as the appfroximte equals of
the t hr eshOP IR B EsRifntBliaucdp dener ¢hygragieristicsdhangddar ngSCardifvaatuldreast 0. 3

ng/ dL est aflj . ! L. 1.0l ogi studi es. The change conponent
of the coan(f?ogl??gglgﬁg 5%1?&11\,&%‘?&%%5&%%%8%@2@ ‘fvftgﬁ?%%ﬁltﬁgb@“%dfﬂﬁsi nce
post - t r anspiransl miendiat inenvedli Edow shdt abgevan whabh iy crifRtBnct-orddhs X Ner

Qut corre Me?i%ger x%%al function is potentially diminished at time of it i ible t
engraftment, it is possible that

20 a substantial proportion of subjects may meet criteria for the co-primary renal function
endpoint at the time of study entry or determination of baseline renal allograft
function. Accordingly, a key sccondary objective of the protocol is to evaluate the
effects of L104EA29YIg, relative to CsA, in the difference in measured GFR at 12
months. This key secondary endpoint allows for discernment of the effects of

25 L104EA29YIg, as compared with CsA, irrespective of preexisting donor variability in
this ECD population. It also contributes to the evaluation of renal function in total,
and strengthens further the conclusion that L104EA29YIg provides a significant
medical benefit in renal transplant recipients. The remaining key secondary objective
is the biopsy-proven CAN by 12 months. CAN is second only to death with a

30 functioning graft as the leading cause of late renal allograft loss. Paradoxically, CNIs .
are thought to contribute to CAN through direct (ie, direct nephrotoxic effects) and

indirect pathways (ie, adverse cardiovascular and metabolic effects). Due to its
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[ 00230] The key secondary objectives are to evaluate the effects of
L104EA29YIg, relative to CsA, on neasured GFR at 12 nonths and on

bi opsy- piayehesidbat 12 nonths. These endpoints are sqgregabgiibd@m ot her
secondary endpoints to enphasize their inportance in the eval uation of

LI 04EA29YI gﬁ&ﬁ d%%cusse ahove, the 15 functional nephron mass and renal
reserve in WP EREY S @Chione il Q4B 2 Beleris vuldkeedly totbe dither diravey of

transpl ant Alhaofiuer by HONPLGRAUASHELISLLE Ll v Ol dBL. age.

C g
cardi ovascul'ar co-norbidities,” procur fawetegihg CIT) with

resul tant BMBAHct lasii Brafife asseVivekikafRst W s@he: Wehbaked o dhat

andard criteria donor organs. Since rena unctron'is

observed w @i"ﬁlnt C
pot enti al I?/It | P8 d CAEARP ie-tieatechepbigetsdnthe durrensstpdys séibblghihat 20 a

subst ard i aficcRLOPR b QR j S et _criteria for the co-primry
renal function glnig%g##%fng Hﬁ%ﬁ; %nn%méngg?%Wﬁti]élﬁtl??rqylem&éttléF‘?ﬁahati on of

basel i ne r@natior ool afehgthbn fietdofilusids GQk g 08 X208 i3&G08 bj ective
of the prot o(&g%lbigg%‘;ﬁo eval uate the effects of Llogégvé%&s%n:ﬁ%atn?ve to
g

CsA, in tHha° dB 1! HewglanboipiRiw The fficaonotisl 04T2S Vel tsecondar y

endpoi nt LQWs; I 1 9f _the effects of 25 L104EA29Ylg, as
conpar ed %rt%%???&}%fs\e %@tg? \%llg a%?%%g{bgtaivﬁ]deféfd’ﬁ"(S’PtCQ%lFiﬂ%W‘bey in this

ECD popul attieonincludeads Sioci@amat,rdebeitt@Sedontinenday &) Wt 0nnQf Irfnction in
total, 0 andt str englt hfens further the cI%r_ch u;i on thaFRLfgfﬁf&g@%'geprovi des a
si gni filcanPeRTEGHERPT Hesransasures, hosvearr, s comspicatet! byentiipkie dtfiererThein €Mai Ni ng

| cey secondauy.A08ieel] [ ,ppsy-praven CAN by 12 nonths. CAN is
second only to degf% @?%Aaﬁ%ﬂ?&ﬁ%? lgﬁfj‘ﬁ]bm@tfe?fitatg? Hopeof tewap IR, cause of

| at e renalwlild Ggr afitithossncPaado st tehdeof ikdhiSnt RLE - {0 contribute
to CAN t hr Oﬁ%h direct (ie, direct nephrot é%}icb:l effect%wfgggﬁml ndi r ect

pat hways (ECPAE] 88 semp ariicels walamized to Fedabdiis studf st tesdive Pue to its - 69

WO 2006/ 1 : _ . speci fi.c mechani sm of action, L104EA29YIg
'S unbykely 10 be ol THe i Eaat Ty THEBH SRR e o av ryeras
car di d¥as éuikiarrearidumeioatiolriiRanadeicE § ank0PR34] THich%ﬁ%gﬁ%H'ogl above,

a

favorable effects were seen in the reduced 1ncidence it
LI 04EA29 YPHEF et B  diibfeetopmennof aratamgjocdon insCsilyreated bathbdisidngnder5

decrease i diR6ct NG 2 Qf . CAN,. I n conjunction with an inprovenent in
renal  funct iuojr:?,Ct ﬁv}géu %lef% rfgln%[gﬁglﬁowﬁéne@ﬁ‘]ﬁg? FYHE Heleaton: (Fsesse 8 g provi des

a signi f i camtcessagdiogaite dheilef dctioh i SBNRks b &RSRERN 1] (Ea% suiThe efficacy
of LI 04 _E_BY_I_%)_J n the prevention of acute relj ectl on@lvvl 9%b% é%hlc;éi§%ed by a
variety of “8if fomehfrdmsnfdgnsplakesthe corobudive dssessmehidencste rSeMRRiiE Y,

respongi vangssl. i ofPIARYre RO RN S8 the Micacy of L1 04BA29Y g in the
prevention of acute rejection, the use of polyclonal [ymphocyte preparations in this

capacity will also be reported in conjunction with other measures of acute rejection,

Study Population

25 [00232]  The study population includes recipients of renal allografts that are
potentially suboptimal due to donor characteristics, procurement procedure, CIT , Or
other factors. The specific eligibility criteria are based upon the ‘expanded criteria’ for
organ donation issued by UNQOS. Recipients of kidneys from donors with prolonged
CIT or from DCDs, will also be cligible. In general, immunological criteria will not

30 play a major role in subject selection. Subjects at varying levels of immunological risk
are eligible. The study will, however, exclude subjects of greatest immunological risk

(positive cross-match, panel reactive antibodies [PRA] of 230%, or those previously
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10 interpretation of these neasures, however, is conplicated by intrinsic
differences in L104EA29YI g and CsA. LIO4EA29YIg is adm nistered at the

time of tysplaRiss While CsAis initiated once there ipgprAMLERAER1OT
incipient renal function. It is anticipated that a sonme subjects

random zed to CsAin this study will receive a polyclonal antilynphocyte
pr epar at i orfranaplpitedi dhesersirbivots upprregsiothenpy eradece theil mniitridy 1k, sehal

function i Sasi T%%aiar éj and . 1S an&%ci%)at eg. .This therapeutic action may
prevent or M&SK LA r‘ésé%&%r}i’tey%‘? & §tert g progasol wubicalstrildeed subj ect s
and render entdlRdUBIREIARSY 8b YRl Boi0F, t he outcome neasures of acute
rejection. Because it is wunnecessary fo take simlar action in subjects

random zed to L104EA29YlIg - who are treated fromthe tinme of transplant -
the co ar?ri.vgra@@essnm% of S/gute rejection is 20 unequal. In order to
more accur at 81y akoEEEY (HECURe MESYreSs L104EA29YIg in the prevention of
acute rejection,i)t he gigriaff thpekyah gpgi@y@l@qg’%gﬁ% ﬁﬁ%&tdﬁﬂé inthis

ot her

capacity will also be reported in conjunction”w neasures of acute
rej ection. cospgsir Popbieetandrgrabsir®B2Ba]12hentst udy popul ation incl udes

reci pients of repal I ts.that e ntially suboptimal due to
donor character ?gt i c?,vaﬁ’g{?%? 8%‘2? Of)ﬁ)%gdﬁgﬁ EPHivHe Cobarths act ors. The
speci fi c_elobgipbiilddiin@birbg iR a6 hARER YBYF HifonfIpAPYRdatltpri a for

organ donation issued by UNGCS. Reci%pi ents o neys fromdonors with

prol ongBd nmavured GERo# Dademinil 178 nal Som bdorsh Bad Manth I gener al ,
i mmunol ogical criteria will not 30 play a major role in subject selection.
Subj ects at varying |evels of inmunological risk are eligible. The study

wll, home\gaeon@)g{zm&m Whheshs Miadrgat est i mmunol ogical risk (positive
cross-match, panel reactive antibodies [PRA] of .0% or those previously

-70 WD 2006/ 108335 PETAUSR0BG6: Mik2648 .1 MEARSFlantledye toThesensuapged s My
require th%ﬁ‘@é’] Q 5e£€suce their antibody |oad, such as plasnapheresis,
which is beyoncf HE ope of this protocol. Subjects will be enrolled at

approxisat el y 90y si t sa1ghebRd bifoctSoMr ioMBNY o &t S LQacY: 0 ures 1)
Eval uate the effects of L104EA2$§YI%, rel at ?veé’toﬁgcﬁ%%&’{aﬁg%%ggnposi te of

subj ect and@ryeaGANDy V2 vantlst 12 months. 2) Evaluate the effects of
AN g [l gL R WS SRIRER L 0L Tasured G s o0
m/ m n/ 1. 7&PRatnasnh ahd cBardpe RANbakelde (3 months) to 12 months.
4) . Assess the effects of L104EA29YIg, relative to CsA, on the proportion
20 of subjects with a measured GFR < 30 mL/min/1.73 m® at 12 months.
5) . Assess the effects of L104EA29Y]g, relative to CsA, on calculated
GFR at 3, 12, 24, and 36 months, and change from baseline (3 months) to 12, 24, and

36 months.

6) . Assess the effects of L104EA29YIg, relative to CsA, on PTDM at 12,
25 24, and 36 months.

7} . Assess the effects of L104EA29Y1g, relative to CsA, on measures of
hypertension at 12, 24, and 36 months, including SBP and DBP, incidence and

prevalence of hypertension and controlled hypertension, and intensity of freatment

regimen.

30 8) . Assess the effects of L104EA29YTg, relative to CsA, on measures of
dyslipidenna, at 12, 24, and 36 months, including serum total, non-HDL, LDL, and
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Secondary Efficacy Qutconme Measures 1) . Evaluate the effects of 1,
104EA29Yl g, relative to CsA on neasured GFR at 12 nonths. 15 2)

Eval uat eyydheyoghd@sd s of L104EA29YIg, relative to CsA osrPioR&yrz@koven CAN
by 12 nonths. 3) Assess the effects of L104EA29Ylg, relative to CsA, on
measur ed t .3 months, and change from baseline (3 nonths) to 12

mont hs. 4) 1 sterelnandet $e dngderce pndpraentan! dyeligitinre and cGsfvlioan t he

proporti ongys?8i R j WD sured GFR < 30 nmL./mn/1.73 n2 at 12
nont hs. 5)dyg%glscgfensla;’%?%gﬁ%@tggggc%nrgﬁ%ﬁ@fﬁbw g, relative to CsA, on

cal cul ated GFROat 3EvdlZate 84.efR0E 036, 100HAD f line (3
nonths) to 12, 24, and 3% m)ent hs. 6) . Asg&gsgg@aﬁg}égé]gg%télp%qb?%?gﬁc}iAZQYlg,

rel ative tPESAVIGH 2P M0 months.25 24, and 36 nonths. 7) . Assess the
effectsg of L104 9Y Jelatd ve t nmeasures_of hypertension at
12, 24, a_nd 36 ‘ nt hé,gsclbsf’ltﬁ{:%P(flecﬁgoégng%ﬁgﬁegiﬂﬁﬁf%g%é’ndﬁ‘éﬁsuﬁﬁ@i}al ence of
hyper t ensi @oteargcianitrOnhbells @eding figl BRideAR% @E@tﬂﬁ* Bﬂy acle o e{ e?&&gg]nt

e 0 ©on

regimen. 30 8) , Assess the effects of L104EA29YIg, ativ
measur es of%¢ ipelvrionaeiiymphocyte proratians i@ 6mpuindchenalifmetiogdiang serum t ot al

CHDL, Lial 2006/ 108035 PCT/t 152006/ 012648 HDL chol est er ol ,
and Tos, i merBanee Qi PG SRR agt vpilaen o wgmere el

and TGs, incidence and prevalén

dysl i pi derdcate rajedtiom tlenatilynddfor kleesat FeM i 0gh @8 R oct 5 : the effects
of LI ﬂEA)EAZQYIp% relative to CsA, on su_l;j %ct andgc%%llf Ehbg%('?é/élﬁgéﬁfat 24 and
36 norit’hs.COBPIYS 1Re¥EE §SEstushing de Sawting) OUEARY egte rejettitn, MR (h@dGRA, on

nmeasures qf : 21 [l i Aat. 6. months, including the incidence and
severity gfsg%%ﬁg&} {ecﬁée(%tg {l &"(rglltc’l tﬁ%lélw{(}g%e %ffsal IGTARA SHIS BRI Spsdety t e

prepar at i opgardlloss éfipadlogdalrfaesf unction and antici pated DG, the initial
use of | ynphocyt -d§:pI eti n? therap%/ for treatnment of acute rejection, the
i nci dence of stldr oi dirbstethaaffecie of bl 042X gnelatine td O¢A dergs. of 10

fhe i nci dogee corie Sl S R0k P85 L08R ofel dence of all treated
acutelpejecti on epi sodes
Tertiary Outcome Measures
1) Assess the effects of LI04EA29Y g, relative to CsA, on the slope and
intercept of calculated GFR from baseline (3 months) to 12, 24, and 36 months.
2) | Assess the effects of L104EA29Y1g, relative fo CsA, on the proportion
20 of subjects with a measured GFR < 45 mI/min/1.73 m? at 12 months.
3) . Assess the effects of L104EA29Y]Ig, relative to CsA, on the proportion
of subjects with < 75 mL/min/1.73 m? calculated GFR at Month 12 and subjects with

a decrease in calculated GFR from Month 3 to Month 12 of at least 15 m1./min/1.73

1I12.

25 4) | Assess the effects of L104EA29Y1g, relative to CsA, on the incidence
of DGF.

5) . Assess the effects of LI04EA29YIg, relative to CsA, on measures of
acute rejection at 12, 24, and 36 months, including the incidence and severity of acute
rejection, the use of polyclonal antilymphocyte preparations for impaired renal

30 function and anticipated DGF, the initial use of lymphocyte-depleting therapy for
treatment of acute rejection, and the incidence of steroid-resistant acute rejection, the

incidence of complete recovery (SCr returning to baseline) following acute rejection,
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regardl ess of histological findings. 11) Evaluate the effects of
L104EA29YI g, relative to CsA, on QoL 1Q Assess the overall safety of
L104EA29 Y@ r0b@lcdbdsve to CsA. 15 Tertiary Qutcone Measupeskrood®ssss the
effects of L104EA29YIg, relative to CsA, on the slope and intercept of
cal cul ated GFR from baseljne (3 nonths) to 12, 24, and 36 nonths. 2) |,
Assess t he 8% Psidercqp! yubolEpg gypetion andithp jucidancesiall erteheuprojotion on 20

of subj ect i g?ﬂ% R.<,45.m./mn/1.73 n2 at 12 nonths. 3) .
Assess the%ggpg%t%go %‘éﬁ%ﬁ%ﬁ%}ﬂ}%ﬁ%ﬁ ve to CsA, on the proportion of
subjects with <6§5 mLAssesy the é8edidt bf CRIGUBYRE GRR So ANLR 2 knRRESUb] ect s
with a decrease in calculated GFR from Month 3 to Month 12 of "at | east 15

m , / ni n/ 1. P3rdigypsculayliggaspendpeint (3iudiestieteasdionascnien &arg iypeandl at i ve to

CsA, oncthe_tngide .of .. 5),,..Assess .t he ef.fects of | 104EA29Y] g,
rel ativé tgn%s&ﬁogb{r%&r?re@ggﬁ?gg’:gf’n"e]a'egiﬁ%zhorsg]%@&aﬁ%;Oétcar va ?faréﬁ‘éf;es%‘lcimnt hs,
i ncl udi ng tphecutdebekenteenaa chi&@VaTdnd ¥t Of 2aCiis6 h&iteet i on, the use

of pol ycl onal antil ynphocyte preparations for inpaired renal 30 function and
anti ci pat ed DGF,7t he Assrtsithe effenss of L10#HPREYYE, ecldeyd totGsdg ohhepaypysifeor

treatment of _ s &) ection. d.the_i,nci den of sterold-resistant acute
rejection, Qt‘jl ﬁg&%aﬁgﬁ S%g%c%ldg?lhgg%%ﬁhegrgﬂll%séo\}%}@%(l%Pc?rgﬁgf ?rﬁﬁjort@”@asel i ne)
foll owi ng aauke at €P.eBt bHd36 nohths VWO 2006/ 108035 PCl ' /1JS2006/ 012648 the

incidence of subclinical rejection, and the incidence of all treated acute
rej ectil8n epi scdes .rardhesecst ofti YMBAGEY kalrelhiivedionipd, o6)he. Assess t he

effects of . elatjve,to A a conposite cardiovascul ar
di sease englﬁélﬁlng 2 agéj!l%%jlsé%? %%izcg?d‘?ng%_s%ﬂﬁg? death, nyocardial 5
infarction, ischlem c AdseRkBs effifs & IOOUERSINDS Pkl 21408 fiRdence of

cardi ovascul ar cause, and percutaneous coronary intervention) at 12, 24,
and 36 nontdrsontmuatiopeEaydy e ef fects of L104EA29YI g, relative to CsA, on

a conposite candiorepnal. . diseas i-n eat.h, graft |oss, .non-fatal
myocardi al i nf arlgki or‘nA,&% !ésr?ghe% ?Cgﬁ(%tq%tf‘%?{rggdfel%vc?qﬁzgsﬁmﬁ’f‘ Aati-degprgy
Assess 15 he HA estiledids. LI 04EA29Y1 g, relative to CsA, on the

11) | Assess the effects of L104EA29Y g, relative to CsA, on C4d positivity

in biopsy specimens.

[00233]  Definition of Graft Loss Graft loss is defined as either functional loss or

20 physical loss. Functional loss will be defined as a sustained level of SCr 6.0 mg/dL
(530 ( mol/L) as determined by the central laboratory for =4 weeks or =56
consecutive days of dialysis, or impairment of renal function to such a degree that the
subject recetved a second transplant. All causes of graft loss will be adjudicated by an
independent EAC. |

25 [00234] Definition of Delayed Graft Function (DGF) DGF is defined as treatment
with dialysis by study Day 8 (posi-operative Day 7).
[00235]  Definition of Chronic Allograft Nephropathy (CAN) Biopsy-proven CAN
will be determined by a blinded central histopathologist using the Banff 97 working
classification of kidney transplant pathology. The incidence of CAN will be

30 determined by comparing all post-Day 1 biopsies to baseline biopsies obtained at the
time of transplant. This comparison establishes the presence and severity of any

preexisting histopathology that may be later interpreted as CAN.
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i j he effects of
Fram ngham Ri sk Score at 12, 24, and 36 nonths. 9) , Assess t
L104EA29YI g, relative to CsA, on incidence of discontinuation of study

drug. 10 sthe effects of L104EA29Ylg, rel ativeydo, 0198
ant?-doné?azﬁﬁﬁﬁﬁi‘antibodies. 11) . Assess the effects d? %ﬁghEXZSY!gz_
relative to CsA on CAd positivity in biopsy specinmens. [00233] Definition
of Graft LE¥R3G) afPelingiien ofPasetianpihng Distietds dfelfithe TDMatillbesstigdd 20

i . i [..| il] be defined as a sustained |evel of SCr
S g aL SRR AGhl BRugRe i {%armnrﬂn@n@@ﬁwagonm@rm@?efar o
" i ) i SRViBH I i I I I .0 ena unction to
gﬁgﬁsaogegfg?a?ﬁg?ﬂaﬁ? sug?‘ge%itag'r@(%ei Yk}@glsg{fsdé@gnép@%%%uﬁﬁ B{ﬁlfmag&ulco?auses of

graft | oss(RE)qonpratratipi a2 eamediIbil 1 dnmmioh B OBMYERtinEABsma gtu[cgép(@éh

P . . Py : ? )
w th di by BB Ry O o8 aeho el ()| no03aSarinets it | on of
Chronic Al gmg@safmemm@gp&myd)(a%mrﬂ@@ﬁxs&-g@g@st%’*af';'%g}mn %?S%e Erlilge%ttser m ned
by a blinded central histopatHhol ogli st using an 9 M N wi 1 be
cl assi fi ca®h Rowf PRingisele domnepinatiter day mahe gysender inkghideage o Wi

' ' |1 t-Day | biopsies to baseline biopsies
oo e SRR By PEBh o taminat (he
presence amilizs@Pey ot ¥vAhatdMof Wﬁﬁxhﬁé@%_ff‘@%g%}g %33%6& ?%%gz%%@ e later
interpreted as CAN. -73 WO 2006/ 108035 /T _ ]
Def i ni t orPther Pybedstand fepichiotm it dwetbese Miteti,tthisy WD vidsldeRa 26 8f4ingd

i initi i ti onal conhsensus
accordin e definition set forth by a recent interna .
guideling.ggDNQhese criteria are sumari zed as: a)Synptons of di abetes plus

i > [dL (11.1 | / OR
3T aati hg ol Aorr o neo MR B fohersios {REe B P i e BBl b . 200
nmg/ dL (11 tgisr?ﬁﬁtﬁb’laﬁgordmgit@gieaﬁ%nvemthepgiméﬁgeIohm DNefiensleCdestitcANR M) 2
confirmatq; or t. based on neasurenents of venous PG nust be
A

done on ano ﬁ%ﬁggr‘%ﬁﬁxwaggﬁﬁgﬁﬂbé“ Fregen L Bég Blong Beasgiylefor a

Fecorn, s sl acap k) o Seconae o 0% 08 S 22 15
ot her net HEdBRARIONTURE: foaddition tlieubjooy evioriaber iS®mp + heyn Hk i@ aconsi der ed
as having DBP < 80 mm Hg who are receiving an antihypertensive medication(s) for the
indication of hypertension or with a medical history of hypertension are included in
this definition. The incidence of hypertension is defined as the proportion of subjects
20 who develop hypertension after randomization and transplantation. The prevalence of
hypertension is defined as the proportion of subjects at any given time who meet the
above stated definition of hypertension. Controlled hypertension is defined as a SBP <
130 mm Hg and a DBP < 80 mm Hg while recetving an antihypertensive medication
for the indication of hypertension or receiving an antihypertensive medication for
25  another indication with a medical history of hypertension. Subjects with a SBP < 130
mm Hg and a DBP < 80 mm Hg who arc prescribed an antihypertensive medication(s)
for an indication(s) of other than hypertension (e.g., beta blockers for migraine
prophylaxis) with no medical history of hypertension will not be considered to have
either hypertension or controlled hypertension. Intensity of treatment regimen is

30 defined as the total number of antihypertensive medications used to conirol

hypertension. All antihypertensive medications will be counted for the indication of
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PTDM [00237] Definition of Measures of Hypertension Hypertension will be
as defined in this study according to the Seventh Report of the Joint

Nat i onal rgg‘})(gfog&son the Prevention, Detection, Eval ugkirARzemReelg eat ment
of High Bl oo IéressureZI for 15 subjects with chronic kidney di sease. This

definition.is based upon SBP > 130 mmFig or DBP > 80 nmmHg. In addition,
al | subj ect¥PHEESKE VR Subiestipvith Tigperinsipg oapehtlleDBpbertcBGomrinbigthsho ar e

recei ving : i NS ,cation(s) .foyr the indication of

hypert ensi %ﬁtz@?&%@% a&?r?g ia\éeg lrégflg{é TOFY %’eﬁ_);ﬂ}@‘_faé‘ﬁgi on are included in

this defini[e0238] Thefiiitich OEN@REs @SS mnipﬁeﬁﬁm?ﬂﬁ;i&%{ih E&%ﬁ%@dhﬁe proportion
a

of subjects 20 _who devel og hypertension after dom zati1 on an
transpl ant 4P5BFEnCY Hathspepheerelines fronhhsdfatiensl idné sFalefiatiedk ey he

roportion , i given.t.i et the. above stated
gef !Oni t? on Iﬂé%ed%lgggtg %ﬁ%%%}%&% &S @L%Ig%yﬁé@hlgﬁ% béfﬁlﬂl‘écnéféﬁ dfmedgsa SBP <
130 mm Hg amsbraiDREiderS@ (TG ' Y ' ert ensi
medi cati on m?bérl t he 1i ndi (gati grl?gg;m%@%gtggﬁgl?{%ﬁq%?l%%%qlggﬁafegﬁa &ﬁf
ant i hyper t A8 ve/de . CanimivLp or 2evatadhdreHOINGLADDR 180 hiy/@. rees cal

hi story oflh]?{(g rﬁenili on. Subjects with a SBP < 130 rnm Hg and a DBP < 80
nim Hy who & ﬁd HlOF PYaePes Rt Bighi HypdrGsendilmeidbdR eamvpis Confrolledan

i ndi cati onfisgy; . .00 ... bet.a bl ockers_ for_ m graine
prophyl axi s %g{eﬁﬁ%%q{riggi ca thﬁ%@%%?‘@é@"ﬁ%%@? tag%?f"%ﬁmﬁ/ipﬁf‘m??ﬁtﬂ%a&onsi der ed
to havl) einahegentepperbeast o absvecamtd oydlipdichyREALIENSI @R AlRLERRIH ¥n Of

t r eat ment @egi rrebc[l i.s 30 gefi ned as the total nunber of antihypertensive
medi cat i on&CHIBY YEEIRY PePw thy furthekisidsseribafl in dxpirdweeniensiphe Svadi cat i ons

wi |l be cogng f. i..adi LN, - /4 \WD.2006/ 108035 PCT/ US2006/ 012648
hyper t ensi on 1?% asgglgtjs tie3%‘teesép\%lgth E% ‘@C%Q‘g%ﬁgﬂfgﬁwgfnn&%wgag&ng RIHEPEEAS on si nce

the anti hypeetienbiccenafohéat dosamethions@ntiarit isESPEEA i M8inghyitidhgat i on.
[ 00238] Defini.tion of Measures of Dyslipidem a Dyslipidéma is defined in
accor dance "W FEe ehtray Gras A s ons ok BKNBefeorathe KpminpyatEpucidat | on

Ki dney;is5 Dihsgage  6ORE ' Lnigiative (NKF-K/ DOQ). 22 s] i pidem a
is defined as h)?]g&egrlt ri gi yce?%idéfgﬁ‘ls'a&k%érl‘:ag%tdler’rﬁ?lﬂﬁtaf%.ﬂ afﬁ[l)rggﬁi‘{f]s) ,
hyper chol est atiblypsrigid¢miolwillebeldsidared Lol . 122 anmak ’fﬂt&r)sity%orf%l)ﬁl‘fﬁg& non- HDL
(non- HDL af:LBSg%trrg/ L [3.36_rmol/L]) in the presence of high T fTGs E
200 ng/dL 72 H‘rﬁ%ailﬁig%%r?tf%@ﬂl%foclawggi, E?Qﬂléfﬂ‘g%) Wwidl elkietbe intensityi s st udy as
subj ect s Wa@:[k &l €EHI N4 h i cal 10 . managenent, for one of the
above st at ed 'g%/sleisge?%eﬂr{r%rggy %g?@g%ﬁ%ﬂgﬁ%g}o&? Pvn{gr“gtﬁf‘ség',le‘é yare

possible,

20 [00239]  Acute rejection will be defined as a clinico-pathological event requiring
clinical evidence and biopsy confirmation. Allograft biopsies will be evaluated for the
presence and severity of acute rejection by a blinded central independent pathologist
using Banff 97 working classification of kidney transplant pathology. In the analyses
of acute rejection the biopsy interpretation and grading by the central pathologist will

25 supersede local interpretation. Biopsies performed for suspected acute rejection that
do not fully meet the criteria, but are interpreted by the central pathologist as acute
rejection and result in treatment for acute rejection, will be counted as acute rejection.
Subclinical rejection is defined as histological findings by the central pathologist
consistent with acute rejection, but lacking its clinical correlate. Steroid-resistant

30 acute rejection is defined as lack of improvement in the SCr and/or histological

findings that necessitate the use of lymphocyte-depletion therapy following treatment
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their lipid values fall below the thresholds described in the previous
paragraph.. Sonme of these agents have specific precautions and/ or warnings

regar di ngyd kfcabi@d i ng dose or maxi mal recomrended dosgwidBoERRGeM t ant
use of CsA, dosing with renal insufficiency, or may cause alterations of

CsA PK.  Ref e to.the a&ﬁiopr‘i ate package 15 insert for specific

r econmendat i FHSRRTRY T EFanyigehnm Risk Scatrillss veli scorhetilivey Yatuseth s an
anti hyper | FRing@h Sy Wehk sidered Jevel. | treatpent intensity.
Conconi t ant ulsegﬁag? SILP gfc‘ty %é){;)n%ggﬁ%glgot%argfk £ obtdy coEprpgy hqast ¢sease

ezeti ni be) (myddardilentateionhad b@bﬁmid%é‘th).|T¢1\é%isk@§ct(§r@?x1c§&cﬁhiirg fiherapy by 1

| evel ; therqfugre, more than 5 intensity |evels are possi Fe. 20 [00239]
Acut e rej efTHRIH 47 2 carder.iatl ehplestesdl, HildochmiishoblogBeadialen@nt requi ri ng
clinicad eyk ' nfirmation. Allograft biopsies wll be

eval uat ed fozﬁﬁf3 ﬁtgfc}?p eegﬂgﬁégéigﬁga%gg?ﬁe{t@u%m }&ﬁﬁéorr”é‘i’fg@ti on by a blinded
central independent pathol ogist wusing Banff 97 working classification of

ki dney trag‘srgl i’;\gé‘ pat hol ogy. In the analyses of acute rejection the biopsy
i nt er pr et atPBRCaHE BeigHmiRatiop t he central pathol ogist will 25 supersede

| ocal 1nte at i B i.es. perforpmed for suspected acute rejection that
o ot {2 eSO e B OP S e R o B o B R P B A T 1 eneviniec

pat hol ogi stndagafeutival ragjseal @Rl ARGHEESUt b ML 5@@@?’39 a
rejection, will be counted as acute rej ecthon.1 Sub |%1(1|%§S‘A‘r'gj!ﬂé§ti on is

defi néd asSRREREYGGARANsRrs: D rbe pivpottive oFentticas withtahatagingerafeansi st ent

wi t h acut ' g € cki its clinic correlate. Steroid-resistant
30 acute ngnglétgﬁ%grth{ag&%%hlﬁ%o%c? ngggq {% Pl%fmﬁor?dfafjéy@ﬁ%ﬁ%twhoﬁe pesusd-GBRd/ or

hi st ol ogi cdll2 rfidmisi i8 gH0LNBIMIAECESSE a8 (B diS e d tezdepl etion

t herapy fol typvvi r’igﬁrgat ment 75 WO 2006/r 108?)35 %%F&%ggﬁ%afﬁ%%g W th

corti cost PRS- B BniragHdantki stk Mewthd 2 TAissmpleskresefd86 sumj'e&tgﬁ@s data from
te 10-year risk for " hard" coronary

th F i t._ .St ti
hegrt Ei?g]etg%gﬁéﬂ(t 0 a\?qﬁi aafy(i?g%%r%c??vl%’ﬁt?nagﬁﬁt%?h&ﬁﬁ%eﬁ%@d%%ld ofithe Wik factors
| nol uded isigéd Slscit tulbidlas dargeRGoceasEln 110hRAGVR) oterol ﬁlg'}DL

chol ester% SBP, ﬁi_abetes, S5 treatnment for hypertensmrn, THRg"

cigarette Serogng & Preifbpt coonimrary Sadplig (Silget Ded grafii snativapw[I0Q240] The

primary ohkechive: Lsuk o .oate. the effect of LI04EA29Ylg on subject and
graft survival 1\r()a/{%’és %ﬁgaﬁegﬂgqa%ﬁ?&%’h“‘é@ 13t aphhpiesthsds oirtde to CsA

e By g e gbstata e Do RO AL LT S
of subje th@u%a SRAnpds thesgmaeRize of 180 subjects per group 1s powered to detect a
20 decrease of 25% in the proportion of subjects meeting the measured GFR endpoint for
each L104EA29Y]Tg regimen as compared with the CsA regimen, assuming 75% of
CsA subjects meet the renal function endpoint and 25% drop-outs per treatment
group. Overall, 180 subjects per treatment group will afford at least 80% power to

detect 1 LI04EA29YTg regimen that meets both co-primary endpoints with overall

25  Type Ierror controlled at the 0.05 significance level (Dunnett adjustment).

Inclusion Criteria
[00241]  Target Population: 1) The subject is a first-time recipient of a deceased
donor kidney transplant 2) The donor and/or donor kidney meet at least 1 of the
30 following extended criteria for organ donation: a) Donor age 360 years OR b) Donor
age 50— 59 years and 1 of the following: (i} Cerebrovascular accident {CVA) +
hypertension + SCr> 1.5 mg/dL OR (if) CVA -+ hypertension OR (1)CVA + SCr>
-6 -



at 12 nonths is < 60 nL/mu/l1l.73 n2, and/or whose neasured G-R decreased $
O nm/mn/1l.73 n2 fromMnth 3 to Month 12. A sanple size of 180 subjects

per treayyoenbs@sesp Will afford 83% power to ascert ai npchatszédhizepper
bound of the 97.3% 15 2-sided C s for the absolute difference (between each

LI 0O4EA29YI g regimen_and the CsA reginen) in the first co-primary cndpoint
(subj ect agld5 E}géﬁteo&&&ﬂmwewipﬂl+r%ﬁ>bi@% 03v%) CIT BHehdurs)dosatbigect and
graft survi hs _i.s 80% for ,th CsA reginen and 83%for

each of theglg{B #ﬁ%@@#@ﬁ%ﬁ%ﬁs@ %ﬂc?‘ré% {’Uﬁg"klre@ﬁg?aﬁ"ﬁf{??}gﬁ)gﬁ Megpsi nt, the

sanpl e si zev@her] 8QcsSIBRICHSerPRICIVGFO UP WSCBPWRIEHe hang et Siquite 20 iHigELaSE Of
25% in the proportion of subjects neeting the neasured G-R endpoi nt for

each LI 04EAPUYEGPY eyl Richercaemsatadughiovhthe eidgend fegiprre 8, weks afidrrige 75% of
CsA subject e L. functi,on _endpoi nt and .25% dr op- out s per

£reat ment Sglrdgglg.gu%erpéﬁk? g 2 Og@fe%n & 1F PREEHE ingiudes g or d at
| east 80% femelk vilo had ekpdiended HOAEAZIN dIvehd B IHIE i
co-primry endpoints vml?ﬁ overal | 25 Type1 I ernr o?‘l‘%g%?ﬁgﬁf‘g%@%%‘éalo. 05

si gni fi canéErlggin (hxiemsstomyabilusehehelligatibmairbilaorel Gopliceedtany)0@241) Tar get

Popul ati on: | is.a first-ti reci pient of a deceased donor

ki dney traﬁlllgt)%5 %ﬁ?&i@%ﬁ%ﬁﬁ%‘% a%ﬂa%"r“ha%%% C%Saﬁgver%‘&thsépr PEEER O of the
30 fol | owi hgrresteanplacentdrit bty ¥k dSRERRtAQRA: mm@ku&@%@ﬁ ong years R
b) Donor age 50 - 59@)F/ears and | of the following: (1) r% rovascul ar

0
acci den? (&VA) >35 miypel) Eneh wemen-wiBQre psidg Sralihglan@R, 61 injec@Wi +
hypert ensi L) CGVA + SCr > -76 WO, 2006/ 108035 PCT/ US2006/ 012648 1.5
ng/ dL OR (i%&)n%é)he‘?et N8R %r%ha@caﬁ_pgo%)‘ls(ﬁm@@ ¥ Ingpytebudgyaeer®, donor age
> 10 year s baiRict neBoasdiy ' = hear ' donor) 3) Men
y cline (diMpHhe 8 8B 8%s, 5@%2@@%@% g{?‘?%éhﬁ%?r ) 3)

and wonen, ages -18 and ol der, inclusive ng an adequate
net hod of PEsHENEeePicore wrovievoihs rpriegriaseilet(hpqugietimt hehostdidy and for up

to 8 weeks .er the 5.5 in such . that the risk of pregnancy is
mi ni i zed \“A%%f?&n%’%&a"éé‘gﬁ%eal?’@r%%éﬂ@h5}? ﬁé&é&‘&é}?ﬂ‘éﬁiﬁwaﬁﬁwﬁne and who
has nots ungengans (s eeBssi seablfidie® At EhhiviRh s(gﬁ%ﬁﬁé&'i ‘ré]’lgc%ﬁ)o%

bilateral tubal ligation, or bilateral oophorectony
post nenopaégzadoperinilHe@ Tawithire ohothepri@ to deseoudf stedymedibstion0s) M@AEN ON

hor none re rent .t herapy.w.,th docunented serumfolljcle stinmulating
hor none 10 uggllgg%gé’gé%a%/rﬁ%?md Eg‘écﬁl FREPRFSUBhoat e stylyerngd for ppge 8nt ed, or
i nj ect abl eweelniffeadRhd Herubion RNBA B ifBHNARLGALy RHAGHELSeligh as an

intrauterine device or
minimized.

20

Exclusion Criteria

[00242] 1) WOCBP who are unwilling or unable to use an acceptable method to
avoid pregnancy for the entire study period and for up to 8 weeks after the last
infusion. 2) Women who are pregnant or breastfeeding 3) Women with a positive

25 pregnancy test on enrollment or prior to study drug administration 4) Males unwilling
or unable to use an adequate method of contraception for the entire study period and
for up to 8 weeks after the last infusion of study medication 5) Donor age < 10 years
0) Subjects with underlying renal disease of: a) Focal segmental glomerulosclerosis
(biopsy proven) b) Type I or Il membranoproliferative glomerulonephritis ¢)

30 Hemolytic uremic syndrome/thrombotic thrombocytopenic purpura syndrome 7)
Subjects with current PRA =30% 8) Subjects with a positive T-cell lymphocytotoxic
crossmatch 9) Subjects with any prior solid organ transplant (including kidney) 10)
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barrier nmethods (di aphragm condons, sperm cides) to prevent pregnancy or
practicing abstinence or where the partner is sterile (e.g., vasectony),
shoul d begyp epsésder ed to be of child bearing potential .pMIEBRGSHghave a
negative serum 15 pregnancy test (mnimmsensitivity 25 UL or equival ent
units of human chorjonic gonadotropin [HCG) within 72 hours prior to the
start of sPWAycthEWPyHE otPncByesalid prgn (usd, Bveraotexreas)eorrell kiskdt, dbne

St us on" B8Rk HeHIRad BE? GRS b ipl B Rantiarieom S cricarisd zed. 20
Excl usi on GitetigBbwor[(@Q242hed iralBEBR) 1) EuBleBts Wi drb hg&ﬂm‘tﬁ% é:”é}ﬁi% Lo use an
Stu

acceptable nethod to avoid pregnancy for” the entir y period and for
up to 8 weBRRSUwfar@elieaseabein readtioni(BER)-RYsitvmton hepeoitia 1 Preegfattwiar
br east feed

i 3).:,) n.Wwth.a positive regnancy test_on _enrol |l ment or
prior to s%ﬂé%ﬁg %Pruﬁ %‘uagﬁc?]ﬁgtllgegmogﬁw&)or,@éﬁ%&os&ﬁ\(ﬁa}% Wtitin e Idnaubiecito use an
adequat e nwiihedo®h HeRBE (BERRLAGTRdRY i i.od .and.. for up to
8 weeks after t?le_ Ilast i nf usi oﬁﬁééfrﬁgtv ggiaﬁeﬂgillgig%tﬁ%lﬁﬁé)sa%ﬁ%%wglg%tlzg 10 years
6) Subj ect BbgicklesgiEB) roghiviperiemttherdive thirs the plevia)s Foeal orsegBErt@hwho

| omer ul osg| is. (biop roven) b). Type | or |I_menbranoproliferative
o1 onor ul ongsReeRy SRRy B GRE ot Ty R e T s e
t hr ombocyt BReMi FosRiVeRMFificS ﬁftﬂfi?%riﬁﬁve%?bb?%l? ¥ B LI ?cgﬁhé; % 8)

Subjects with a positive T-ce | ynphocyt ot oxi ¢ crossna ubj ects
with arfy priless they qosrdetedhreatmensior datent (ihaldidive g nkgadive yhest Q)ray Z7HMO

2006/ 108035 [ U32006/ 48. bj ects receiyin concurrent solid organ
(heart, 'émggﬁ%ﬂﬁ‘fﬂgéts?ﬂ’égesg’é’lgﬁ%@]? gy n,ﬂlsiéﬁéﬁ H%Pﬁtw; ageepigblgas long

i Vver,

t ranspl ant aslifigre I RE1HaEBE B HeNGsidl Slﬁﬁlecg ‘ggﬁ aflfﬁm\}\}':]ljﬂg Ia%%q%fgfégﬁtls s C

criteria donor (dual kidney transplant) 1 ubj ects 0 are
anti body- B8 heyosepreviopohsgatvamsult haybercendlei dithéPOR) hpasi tdowtvd Qfest

DAL ) U 10l SOBRE e AL P
i mrunadef | @hRAdY rééidistsin( FHcMity fiRedd t@por%ééviwgﬁgﬁgé%& ﬁoﬂ%{‘rj A&

tuberculosis (TB) requiring treatnent w'thi VI OUS years or any
subj ect whdrdericipr dbs ByP IR qesprast thatiip =0 (oor indoragipn oo ableadtdoproft-henapy f or

not be e+ BT ErEF PR S Bl nEipoRsFeea 4 ncadent 1 or | at ent
TB and havienauiig@iasiubjéBts Gh&SH b¥cbA¥ddtd b B6sitive test. More conservative criteria
may be applied according to the published guidelines and/or local standards endorsed
20 by the medical society 16) Subjects with any active infection or other contraindication
that would normally exclude transplantation 17) Subjects whose life expectancy is
severely limited by disease state or other underlying medical condition 18) Subjects
with a history of cancer (other than non-melanoma skin cell cancers cured by local
resection) within the last 5 years 19) Subjects with a history of substance abuse (drug
25 or alcohol) within the past 5 years, or psychotic disorders that are not compatible with
adequate study follow-up 20) Subjects with active peptic ulcer disease, chronic
diarrhea, or gastrointestinal malabsorption 21) Subjects with local laboratory values
that are Comunon Toxicity Criteria (CTC) Grade 11 or greater may not participate in
the study. However, certain specified laboratory parameters that are exceptions to
30 CTC Grade II will be allowed. The following allowances are noted: Hematology:
. Hemoglobin may be below CTC Grade Ii (but not below 8 g/dl) Platelets may be
below CTC Grade II, but not below 80,000/mm3 (80 x 109/L)) Total white cell blood
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time of enrollment. PPD testing done within the last 12 nonths is
acceptable as long as there is docunentation of the results. Subjects

wi t hout awBPlnd/hsbdze | ast 12 nonths who have a previ ouscragadiseciesul t
may be enrolled if they also have a negative chest x-ray at enrollnment, no

no known TB_contacts, not 15 currently resi di ng

S tons | e of
yrrpr ecent W&g%‘%&]‘lﬁy o bgtovpid i Giage Y. burogbeloed0DPlam A3 mil @¥L)endeni ¢

f TB. A t f> 1

o 55, R eepongy haleck® ST OL UG ol B, beRE, soye Lo L i

i nununi zed rsucg@o(mmmhed mmmsuvdﬁ@@o@d B8dsk iny: a‘é‘/bte%?tan Mg conservative
e

criteria W d. accordi n to the publish gui de i nes and/or | ocal
standards € a&flstfﬁ%ﬂﬁﬁé%ﬁy ané’d’@luét@) A8)wSubj @byarwrtdhdarmdactl ve
infectign aQoRLNEF woul. excl ude

transpl ant ation 17ar&%%@8trh glv %%gg r Ee?aéyﬁﬁgftgﬁgwt?@ Ofg’éfi?étrcéwn?m%n ted by
di sease sta}mvlrmrhave lodrer u@ldﬁarctdy‘fs SibreRd c&dInofRNALEH Hale 4 Qreclild €CtS W th a
hi story of cancer (other than non- nel anoma skin cell cancers cured by | ocal

resect i on) THAHHPEAHhET PEYidegesilis of 2 soyerSnb rectsognin pedomicsitwithin g subst ance

b d hot di d
fhat are notoparend o s b AR ERbag GRS el 06 ) St ey wi 1

active peptand invbem tte peaitslityoli hmlgﬁancﬁlcazﬁz{dﬂ Bé‘xea%nagﬁ’séx'&ﬁ'd@& f“o?fo‘uﬂﬁ%b
ts wth local |aboratory values that are nmon

mal absogptign., 21) Subje
Toxi ci (t? @/ %1 C? ?@Ob?él@y 19r Ghergliegnostic eraluations waktd oichté If the t he

st udy. I—b\A/g(ylgg or.aft. ters t hat are exceptions
to 30 CTC Gadzgngﬁ{ah?r{ulﬁ‘g% Snov\g%#ﬁ%%ﬁg Wiﬁﬁ‘?{S%f%S“ flcBiRMmEESs baf benot ed:
Hemat ol ogy subjkiginodéclbidm swiybiberabgllaw alGasHE eg%chi crftOild, 1ROkachfl.ow 8 g/ dL)
Platel ets may be below CIC Grade |l, but not bel ow 80, OOO/SrmB (80 x 109/1L)

Total whit 4CURPERIGBY bereblyiprDubmbBods afeTuspRo62D) Kab#8ts hMBGvecount
may be bel awrGlic:, Qzﬁg@ss o Oib Qlul Gd&)%ts tl]?a‘%k &éﬁf 2¥ P]ﬁc u%@gésﬁ%g]%% L%f(}a(%gggl ocyte

and | ynphocyte counts may be any

ni t r ogkh (meﬁmvaidpemtnﬁmemr@]@FRairUﬂy&itQﬂﬁt At UERSE , g pf any value
Uinalysis; Uinalysis results may be any val ue 22) ‘wonen 40 years or

ol der and BISROITERE GPaglion fsucrher wawidling ﬁosmd@teglﬂe@m@baltqpveﬁcwnh a history
of breast c of breast carcinoma,
RN ARt ﬁ%ﬁm%g%cﬁw% a usﬁa ﬁé ][Saggy dp LY. 10apates; Edinng

must have a screening m or

manmogr am peTdooiaw dgenits M)rﬂiﬁjecmnlﬁ&ﬁd»@fus@d\w 1hﬁ&,ﬂéat1c§'dpdh%§'iﬁth W 5H a
mammgram hat is S@‘Sﬂé‘g ous for malignancy and ossibility of

mal i gnancy %Yérh’ﬁwf el ydorsbEe) Bibigctavipally beitedywith L104EA29YIG 27)

20 Prisoners or subjects who are compulsorily detained (involuntarily incarcerated) for

treatment of either a psychiatric or physical (e.g., infectious disease) illness must not

be enrolled into this study.

Administration of L104EA29Y1g ‘

25 [00243] Day 1 is defined as the day of transplant (post-transplant Day 0). Infusion
of the Day 1 dose should begin after the surgeon has made an initial intracperative
assessment, and has concluded that the subject remains a transplant candidate and the
transplant will proceed, and before beginning the transplant vascular anastomoses.
Infusion doses will be based on the subject’s actual body weight ;att study Day 1, and

30 will not be modified during the course of the study, unless there is a change of body
weight £10% . Study drug should be administered to the subject at a relatively

constant rate over 30 minutes. The Day 1 and Day 5 (post-transplant Day 4) doses
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10 additional clinical, |aboratory, or other diagnostic evaluations wll be
excluded. If the screening mammogram was not perforned within 6 nonths of

enrol | ”EW(M(BWJ{NJO]ESQ subj ect is deened a suitable tranzlgjfﬁﬁ%wmg@gate by
I the W t hi

| ocal criteria, basel i ne mammogram nay be obt ai ne in 4 weeks
after tran Olﬁgé éjil)l Subj ects who have difficult i.v. access or other

reasons th inisarsd prserimgel G bownapirt @16 Hones) Cubi&yuRhf VB ¥nendpoi nt

Coagurat] onTRioh AindBURL RS iR b B T bt debriospéc. 1 o 12

nonth al | obHBEAINGpsyd BdhmSHBSRISh L NN 8] JLE1S 8l c},@%‘a! toi.v.
&d”d

i odinated x- ray contrast agents 25) Subjects 0 have Us
i nvesti gatﬁTW&Pntdrug within 30 days prior to the Day 1 visit 26) Subjects

previ ously te ik 4 Yl 27), 20 Prisoners or subjects who are
conpul sori Hoyﬁﬁtgt aﬁg‘ggb%zh% Eﬁtzlg?qlﬂvnl ﬁ@ﬁl’aeféﬂ%ﬁdé’ﬂ)lzqddp the Méaggme of eit her

a psychi atwilkreogivphy 9i.10aEACOYS (101 HERST 4,08 I i,] | ness nust not be
enrolled into this stud% Ad?r{l%ng str%ti@f)n 0 SLl%{Z%z\%%IbenfgerP’dg%ﬁ:B) Day 1 is

defined as"t Oaéyl%lfd}st pRaht6, Bptitind i 2 amd tioh elery 40)eckh Dhtisj on  of the
Day 1 dosemglmyhgegggkgéﬁzatlﬁ;ﬁgr}%ﬁ_%rdgeo has, made an initial

i ntraoperative ' assess PRt gl cetm it the M tssabperdtersienai ns a
t ranspl antwitlanehietal. EO4BIDRVIL at ﬂi&%lﬁl’)ﬁ&{ﬂ%? %éelofga-ﬂg&g%wlﬁld%b%f ore begi nni ng
n 0se

t he tr@nspl ant vascul ar anast onoses. usion EDBIEd on the
subj ed?" s REWIEtionsE e el &3 mentbt.udy Day 1, and 30 will not be nodified

during th se unl ess there is a change of body weight
10% . St u3§’/ drug %Eéﬁl?‘gg%iigg{ﬂmg'ﬂ%‘r ettissts madaispdin thai l egretavilvel y
const ant rredetveae L183OEADMLET 0 1l +(post-transpl ant Day 4)
Gones 79 M0 3006 100e e O e D 32 R p e e IR E b Bl

appr oxi mat’e¥§eke §Wiselur 3 amtbd) end ih6n kowry @)weeBuhaenueiths Wskils s 12)Nf usi on

wi ndows ar KQVI el ow. For subjects on dialysis, infusion
L104EA29YIg and detéer CER tV15 18081 Vg PUlgmchr after
A NS D R R0 SRSl a1 et 0400

di al y§bs nigisehdrestioscol0Q244] Qﬁﬁé&? | men. Subj ects random zed
to the M regi nen .Sxfll re%glé\%&%.v. L §EW§W%?TWB%“ Days 1 and
5, and thé&# Blinginadetwogaéic EomdMigotpisil W pkieiRed 4ithhe &e o8, and 12),
and then Elglgg%ﬁfwoellés Hntﬂzl 6. nont hs iWéeks 16, 20, and 24). After 6

mont hs, stbjects in TR - AR BEougr Lpefos. sibjpete sindemize04EA2IN| g at the
mai nt enanegios &ilDbe %I%ﬁ%&e@ﬁﬁﬁ%o‘l(d@ﬁ?&% SYOES Later for injection [D5WT)

nfusions on Weeks 6 and 10.

20
Administration of Cyclosporine (CsA)
[00246]  The daily dose of CsA should be administered in 2 divided doses on a
consistent schedule in relation to time of day and meals. On study visit days, the
subject must withhold the morning CsA dose until after trough CsA blood fevel
25

draws. On study visit days, when the subject is to have standardized BP monttoring
and/or measured GFR assessments, these measures are to be completed prior to CsA
dosing. The initial daily dose should be 7 +3 mg/kg (ie, 4 - 10 mg/kg). Subsequent
doses should be adjusted to maintain a predefined range of trough serum
concentrations: 1st month: target level 150-300 ng/mL After Ist month: target level of
30 100-250 ng/mL. Monitoring of CsA levels using the plasma concentration 2 hours
post-dose (C2) is not to be used in this study. While a recent international consensus

statement on management of Neoral by C2 monitoring favored the use of C2
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10 conpletion of the trial at 36 nonths. [00245] L104EA29YlIg LI Regi nen:
Subj ects random zed to the LI reginen will receive i.v. LIO4EA29YlIg (10
ng/ kg) onwBamssdoseszd 5, and then every ot her week for 2cwaskecoYweks 2 and
4), and then every 4 weeks for 2 nonths (Weks 8 and 12). After 3 nonths,
subjects in é%llg LI triaatﬁre t _r.ou% w |l receive L104EA29YIg at the 15

mai nt enanc e LS 18R %glyég“éﬂ/t 2 135k ok data pedarding thel lerg-tmmafffetent ri al  at
36 nont hs. Bl Belean, L roup Mill be preseryed with the
use of 2 pl E‘Lcleﬁglgdﬁ:&%?lﬁg%dons |f{n@$wéér}ffékg ?Iemafagedﬁppogﬁﬁ%ﬁﬁm‘ﬁ‘?@r‘@?rb{%, subj ect s
randomi zed monitdiingl2¥ Furthgimaee, nétlall sbbjcad sieuahiglh & O ALARGIKLSLSE 5% i n
wat er for ijgpljpecti Q %HEEV%)? i nfusions on Weeks 6 and 10. 20 Adm nistration
of Cycl osp 4?8“(%@% abes A6 emsBicHamtyina gy subictesAing kowdohitaat adni ni st er ed
in 2 diyidg Sy edule in.relation to tinme of day and
nmeal s. On s?ﬁ%ﬁéﬁﬁéﬁa %r;?g%%t ﬂgér%g%b}%%g Oq’ﬁﬁi?w\%ztlﬁ‘ﬁeg? H2Y FsUibiont sifiees A dose

until af t ertrerlowghsa@ptorbiinothidtene ICsAa108s awsild Binstedsha) b &bl Jays, when the
subject is tbo have,.st n&?rdi zed BP nonitoring and/or nmeasured GFR
assessnent SOSPREL (RudidyBereds a delgyasbmeympineplesmpeomentaicdsad adosi ng.  The

initial daijhyede$ea g =c g hle. 4 - 10. mg/ kg). Subsequent
doses shoul d be ad] ﬁ%ﬁ%’iﬁr@ﬁuﬂét@xgw gglﬁg%’g@fipﬁaec&c? Eﬁgﬁé“@’e’fﬂ? serum
concent r at ipperpectivsty vatideting thay grettidedy Blyoh8 Bre3R0pd\el thb c AR hrdkstol G h:
t ar get 30 1Q0-250 ng/niL. Monitoring of CsA | evel S using the

evel, . of
pl asma’ hon@gﬁ‘??ﬁ?lip&ﬁc’?b%&?@mﬁ%’c sefdbe ppaage ingerhdisA shavld siedtiatad ihhi s
study. Wi 38 @h% [ L ona nsus, ..statenent Jmenagenent of
Neor al by & Sn&n?‘?%??ﬁﬂ géﬂ%ﬁgy& ?’ﬂé vﬁhé%@? 0 1‘8?31-1%96‘”\}&9@6%%0@63@ m
PCT/ US2006 tig1%64Bteresdnf thorsubigot totiniabs@sel Aarll(y.o5tia efiniieh aghk of data
regardi ng the | ong-qﬁerm effects on renal function, incidence of CAN, and
gener al OBk BP9 Flects 42 B RSty Medpationdpigt. oitphgu@Mingtead, Hes mor e,  not

al | subj ectsti iisnH dablierfarg; mojatari includi ng subjects with
di abet es, sl ow gastric errﬁ?;%drllége%nor élégjogcgzktggyﬁléﬁ@u%ncom tant 5 medication

that al$er $0RdA clBarrigects Mittel@ediat OM162- akEFeh FioNBYFJr 881 bdts f T om ei t her
true | ow abrsor%:t?i n Q n which the CsA dose should be increased) or from
sl ow absofgdet egit?i FHPER! VHB (84, thedigiedosy efiCaaghonidbpldsimastendeent r at i on

frﬂllg ? 32i vgpggcﬁ?a%glﬁlg%ogf?ﬁtﬁ, HRYe RLOESE c}f%éiecﬁlia%eyf?ll'ogfaiﬁnﬁuﬂdn. Eﬂfgllccslua% actice is

allograft function is defined as a decrease in the SCr of at least 1 mg/dL compared to
the mitial post-transplant value or urine output 250 mL in a 12 hour (or less) period

20 post-transplant.
[00248]  For Subjects with Impaired Renal Allograft Function and Anticipated
DGF: Subjects with postoperative impaired allograft function and anticipated DGF
are eligible - but not required - to receive a polyclonal antilymphocyte preparation .
Whether a subject receives a polyclonal lymphocyte preparation or not, CsA should be

25 initiated when there is evidence of recovery of allograft function (as defined above) or

by Day 7.

Corticosteroids
[00249]  All subjects in this study will be treated with daily corticosteroids,

30 STEROID MAINTENANCE - TAPER Day of transplant (Day 1):
methylprednisolone (as sodium succinate) 500 mg 1.v. on arrival in the operating

room {OR)
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prospectively validating this practice is beyond the scope of the current
protocol . For 10 additional prescribing information, see the package

i nsert SGhAlYs be initiated in all subjects by Day, ects in
whomtheg?nvestl ga? or believes that it is not in the gﬂslt/ljlzﬁ{(é[flg‘?{s of the

subject to_initiate CsA at all (e.g., due to inpaired renal function), and

elects to 58I ndpayst: @Wh}rmdma@honu(a(seo@mn @b(ﬁlﬁiitb)ﬂﬁ))m%ﬁlsit ead, this
nuati on of study medication. 15 [00247]

ti i d
ggrl gﬂb}/mectsfﬂ?\nlf ﬁdﬁgfe%f‘%oﬁ\% Eae ’ESO#HWH@%W%%}Y(@%] ects random zed to

treat nent WioRE2)ICsA» dmi ni ter ed as soon
as, but n0¥0 unt]|CIs %}%ﬂ?@éﬂggﬁ%ﬁ Q; égﬁ%& &5212 gtt%)cﬁﬂ %Bﬂsﬁlﬁ %unction.

Adequate %ﬂcli@g@laﬁ@tﬁaﬂeﬁﬂmgps dtelfi ned as a decrease in the SO of at

| east initial post-transplant value or urine

out put @gkﬁﬁ W gel%éflﬁ%%]?k/? Bith petargr nsednisvde (@@rpdEtolineins vaditthar] 00248]
For Subj ec:zsnyglt;b dpai red Renal Allograft Function and Anticipated DG
Subj ects with ﬁostoperatl ve inpaired allograft function and antici pated DG

are eligi bi082s butSth@ctsmaqurcmida on boleiLOS ML pD. BY Wﬂ&k&@ﬁ'y&ﬁ%' | ynphocyte
preparati g@"z 5] ?tl % subj ect. recei ves a pol ycl'onal "1 ynphocyte
prepar at i 7Ino SA <Raed @ D2 1 Aast oftameplattendshdy ®ays, eyitdence of

recovery af eglﬂvew fi i i ned above 7.
Cor ti cost erof ds gaxercB%E a9121l1] J?chce? gfvl Eﬁ? Wl?llgP%é?/SWWelto@é treated with

dai |y 80rtaideums@ra§ims Hox@ﬁzeswmdalg\/mmﬁw{éﬁt dos%'? nygq'ﬁfreg&s&ognspl ant
50

(Day 1): % }{ B gﬁ{r}u so| one as sodi um succi nat e) Prival in
t he oper at'i SoHPEDR)Cn @rf @@112&@6}019‘8?@3@ ﬁudsm%ﬁ@’mmaath&&ﬁ&’ém Day 2:

met hyl pr eg. legngr(ilﬁ&légghﬁﬁig%c%p&mg Vﬁ 00251 Day 3:

predni sone (or predni sol one Pthef gLt 4 through

Day 14 (i énveéhwt@ﬁsmku@a) Ifﬁlaiﬂl?rpiﬂﬁﬂMUn‘éQ@ﬁot(a%ﬂab@é Sl 3 'fgp&zlet 3,20 - 30
ng p.o. d '01|1 253 15 through Month 6: tapér predni sone

predni sol one CoﬁtSJql %’é?n ‘fkl’?Sr?qu’agﬂF@ fpefbylpﬂaimsybﬁlewﬁﬂmn&dbj ects rrust remai n
on atikeast 2.5 ng p.o. daily through Year 3. [00255] The first 2 doses
(study Da%/ll, day of transplant and study Day 2, post-

ycophenolate Mofetil Dosing

[00256]  All subjects in this study will be treated with MMF. Daily MMF should be
administered in 2 divided doses on a conéistent schedule in relation to time of day and
meals. The dose should be 2 g daily; however, in African Americans, 3 g daily may be
20 administered at the investigator’s discretion.25 MMF should be administered p.o.
Intravenous dosing is permitted, if needed due to intercurrent illness, postoperative
tleus, or other causes at the investigator’s discretion. The first dose should be
administered preoperatively. Subsequent doses should be administered P.0. as soon as
the subject is able to tolerate medications by mouth. The dose and schedule may be
25  adjusted determined on the basis of laboratory values (e.g., decreased WBCs) and
subject tolerability (sce below). For full prescribing information, see the package
msert.
[00257]  For subjects who develop nausca, diarthea, or other MMPF-related
gastrointestinal adverse effects.(e. g., symptoms fully assessed and deemed not to have
30 an etiology other than intolerability to MMF), the MMF dose may be decreased to the

maximally tolerated dose. For subjects who develop neutropenia (absolute neutrophil
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operative Day 1) are to be admnistered i.v. The renmaining doses are to be

10 adm ni stered p.o. However, i.v. dosing of an equival ent dose of
met hyl predgh,sRl@ARsi s pernmtted at times when oral dospaguksofieizeossi bl e.
Such reasons for 1.v. rather than p.o. dosing are intercurrent illness,

postoperative ileus, or.other causes at the investigator's discretion. If
met hy| pr ed iPY¥Iohé X K30d0), desid with 8 MFisbould be aftcanstder ddse Yeduced as por
corticost erﬂ?ée&’\c}g ent éj se-equivalent to nmethyl prednisolone is permtted. 15
Mycophenol a i sing [002561 All subjects in this study will be
treated with M. Daily MW should be admnistered in 2 divided doses on a
consistent schedule in relation to tine of day and neals. The dose should
be 2 g dai Bypsilixbwel &osingn African Americans, 3 g daily may be 20

adm ni st er t he.investigator's djscretion.25 MVF should be adm ni stered
p. 0. Igntri@ezﬁghs ‘ggﬂl SCtFélg'g‘ésrﬁI}‘il‘fﬁ‘@@, G treafrsloyidly theyecaramensded dosing ent

i1l ness, pestiQpehabiViSimbab. 1 alges. af e jnvestigator's

di screti ongﬁgﬁrhe first dggiéqibﬁgiﬁl@alggel%gddﬁl ni s]?l}és?eéﬁéé %rr%uc%edrpéeﬂpg%rla or
Subsequent cgEdcisoly. &ebensttimthbastlximab (20ang &85 3AORLaSd bkRGusHBS §Ct i S

able to toleg ate. di];at.' ons b%y i’muth The dose and schedul e may be 25
adj ust ed deter ok iohRal sl of daxgess droandanminsierdgs an decr eased

WBCs) and irgudipeetertool By abivkdst ynd ﬁz%?.?(p?llgg%eﬁﬁ:o%ﬁd ful 1%53?0315:%2 gg\],e| op

information, see the package insert. or subjects
nauseall di &he Aeaof trnspleheionyst eeattae Dagdnt Faisabests rfidlonaghaapse ef fects

(e.qg., sy d.%;l_y assessed. and deened not to have 30 an_etiol ogy other
t han int o@@{@ﬁf‘ﬁt &t %ml\iﬁss]?‘lsﬁﬁém herld ersuticroengenoskle diécrmaxi mal |y

tol erated elosgtetikobr Hubiests) ifiﬁ!r%h%é‘s%‘déﬁ@?@ﬂ@@%@%ﬁ%{ﬁeﬂéﬁ%ﬁ%O&hit A

-82 WD 2006/ 108035 PCT/ US2006/ 012648 count
MVF shoul dPpeSi(pesérpeptiedDay 44 dhe sceeddbedliamapetose thrlPaskage i nsert.
subjects in this study will be treated

B.aSi i xi ma‘g 11]%%8“%%%)%1%%%%8}f Al b Celye g VEiaxi
with the reco A Fiid ey BrvraRcRTe A Sry P3AcAigB 1o BgsivEiRxi mab shoul d be
basi 11 xi oy £20 gy e SR o iR RymiEbE O e S wi
normal saline or dextrose 5% and adm nistered as an i.v. infusion over
20-30 m nuf’(ﬁ?féioIIQIeAI];li]ry%;[ph%(é)ytggl’rcejggreaﬁ%Hg ;Jolrdh{?peai?ecciirrli{gims‘itﬁ{oeggaf?%‘ugggmll
and Anticipated DGF
[00259]  The use of polyclonal antilymphocyte preparations (Thymoglobulin or
20 ATGAM) is permitted - but not required - for subjects randomized to CsA who
experience impaired renal allograft function and anticipated DGF following
transplantation. Use of other polyclonal antilymphocyte preparations or polyclonal
antithymocyte globulins is permitted in regions where market authorization exists, and
if they are indicated for the treatment of acute rejection in renal transplantation. OFf
25 note, OKT3 is not to be used for this purpose, but may be used for treatment of Banff
97 Grade ITb or greater acute rejection or steroid-resistant acute rejection . Use of
Campath 1-H® (alemtuzumab) is not permitted in this protocol, as it is not indicated
for use in kidney transplantation. These agents are widely utilized in this capacity to
afford immunosuppression until graft function allows for admimistration of CsA .
30 Therefore, polyclonal antilymphocyte preparations may be used in this clinical setting,
at the investigator’s discretion, in subjects who meet = of the following criteria that

are observed in the presence of a patent transplant artery and vein and no evidence of
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10 (the day of transplantation; post-operative Day 0). For subjects

random zed to LIO4EA29YIg, this first basiliximb infusion should occur as
soon as passiobheead ter conpletion of the L104EA29YI g ipyfnisd06k0138%¢ second
20 ngy dose should be given on Day 5 (post-operative Day 4). The second
basi | i xi rragy(g.gﬁe%ﬁ&% d not be admnistered to subjects if they have

recei ved or® ar e ‘expected o4 el Qs 1 350ned herdeNoatiiniged  eat ment .

For addi ti omabvéméaraath t age i nsert Pol ycl onal

Anti | ynphocyte Pre gr at_i%gg) %g'}ﬁllﬁ]n%léggrg%ﬁn SHLF OXen the fiE 24 FiAGpuspostand

Anti ci pat ed¥seant @52@59@13 Thaimese Uk opﬂiey@%géﬂﬁsl foﬁﬂﬁr%@a!iﬁé@&%XIEoe pyeparations

( Thynogl obﬁlnwoég%d ZgCAT'GﬁZ# %S permtted - but not requi red = for subj ects
random zed t0 viio “Paer T E Rt prpmiited in E HHEA28YIpgreaktl sinjagd.i on and
anticigated DGF followi ng transplantation. Use of other polyclonal

antil ynphocyte preparations or polyclonal antithynocyte globulins is

per ni t t ed $Hiaa¢horazol Erienathopesin Boshfor i zation exists, and if they are

i ndi cat edd{%%m]heég]{e tment of acute rejection in renal transplantation. O
25 not e, I's Aot PV isettionate finihis pudypobe hatriiio (oY RRiUESH T Or

treat nent shbuiBasdefve ' r.Qreater acute rejection or

st er oi d-resiéz;t ant ac%’tyfg@;egﬁg%zﬁlégw%m?%p@%f’lOpgﬁ%ﬁtﬁP&ﬂVﬁ(ﬂrt}rm(aad’teemtuzumab) is
not per mi tPEd7iernnedyisgs protidntlctions DokineSinAQbmi N f.or. use,in kidney
transgbamtthg L, Tgese ﬁgrgnts are widely ut ?Jﬂl?l{z}%%daq?’heag%ﬁosbecdg 2P to

af ford i munosupPrad&id HugHER porgisient vilrbe porkags lrows, Jublecadming St ration of
CsA . 30 ThexehdefionRel; El hocyte preparations may be used in
this clinical setti nlgf,% Iﬂtg%e?%iﬁg t(?%%ls%}r%aqrdﬁl@ﬂ@%@?@w B§¢iven subj ects who

meet . of PFapkykaeli¢ Bwarapy vath mbsle@péhahidial 8 ed. in the presence of a
pat ent trggz/séglj ant . %rterr’.ly and vei n and no e&?peﬁé%&g%ow-dm&cmﬁof / 108035
PC 17US20 1IR% OYRAHOP oS P RRskagedpsessnogr am &) Uri ne out put < 250 cc/ 12
hours b)No significant inmprovenent (< 1 ng/dL) in SCr from baseline val ue
over {he first 24 - 72 hours post- transplant c)Di alysis treatnent. Use of

t hesel ageNplgangiclavipaGredciveral cpdibagy Fhiac EMOﬁtSib(?s@né”d anticipated DG is
not perm in 04DA29YI1 g-treat ed subj eCts. ®

[doSthy) 0 A oaazan
Sul f anet hbxA20l e/ T ISHEEHEDPRfmhDesinep o0 6B oM fo Bilbineietoyiwho participate

in this sgindicloviO ahays ;N i ndi catigns should receive
sul f amet h%xazol eft %%e%ﬁlég???n&%)é olp(mfl S&QP@%&”@WH@WW&@MM tese  and

Pi zeui nocy¥es ' reavdnhirifedtniiedhe pRSMVORY 280G AUH MhS kAL, are to be

determ neg,; ;i -
é:lndehnes for dosing and duration of prophylactic treatment:

20 [00262] Prophylaxis for the First 10 Days Post-transplant or Durine T-

depleting Therapy:

cell-
All transplant subjects will receive valganciclovir or ganciclovir

per protocol for 10 days after surgery. If treated with T-cell-depleting therapy for

induction therapy or treatment for acute rejection , the subject will receive

valganciclovir or ganciclovir for the duration of the T-cell-depleting therapy. If the

25 subject is discharged prior to 10 days, either oral val ganciclovir, ganciclovir
valacyclovir, or acyclovir will begin based on CMV immune status as described
below,

[00263]  Valganciclovir for Prophylaxis: Creatinine Clearance 260 mL/min , dose
900 mg daily; Creatinine Clearance 40 - 59 ml/min, dose 450 mg daily;
30 |

Creatinine Clearance < 40 mL/min, dose 450 mg every other day.

[00264]  Ganciclovir for Prophylaxis: If the subject is unable to tolerate oral

medications, or valganciclovir is not available for use, ganciclovir suspension or
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10 by the level of renal function consistent wth the package insert.
Subjects with a contraindication or intolerance to sulfa drugs or

t ri met hopyipoidoséecei ve prophyl actic therapy w th i nhalcefsparlsasugli ne at
the investigator's discretion. For full prescribing information, see the

package inserts. 15 Val ganciclovir / Ganciclovir, Acyclovir / Valacyclovir
Dosi ng [ 0026p$uled may besybistntsl. treatdve (learanet B4 milimial does ¢ Dtimes

val ganci cl ancj cl qvir clovir, and val acycl ovir shoul d be
pr ophyl act |%’é1p’1 frg?'é’é'f‘é&%\?rtaﬂc?ﬁ 589 H&r”ﬁ’@% degs pPevient timas &8t ons due to CW

and Her pes l5ksQ for nd duration
of prophyl a%%e:@hﬁ% e%%ggeﬁlr{{cg 25 \M[ggg%%&ﬁ (11-'9% %H&Q“:@ fogarﬁyt ﬁ%a&g‘ st 10 Days
Post - t r anspCleatar@e 1Dy rznmgL/iiﬂn eddse 5de mgeialﬂryg C‘r'hﬁ:lilﬁﬂy Clédrant¢ ang piiamin,

subj ectg W%ﬁ §ce| ve val gancj cl ovir or ganciclovir per protocol for 10
days af Per 5F gef {2 after beraedialysipditimeniwett - dép! gacislpwiniemaglpds sse tha nduct i on

therapy or g, te rejection, the subject will receive
val ganci cl \?I r%?ﬁég%gn%fg?ﬁ? r for the duration of the T-cell - depl eti ng

therapy. | f[00265]25Psoliyaiis Adtedi 19ahakFoet-ahgilahOTA ouddya Leakdher oral
val ganci cl §VI rg}sganm clovir val acyclovir, or acyclovir will begin based

on CW i atidV; féi&dé’rsleffwsmb’é 9RO PaEa] Avab@fb’rﬁﬁi@lle@@fﬁl\rc f or
hyl
g op iyn?ﬁ'e ga ggtn ggﬁtgg;egaggaggﬁn o%%mrélmﬂggm%oc%? hst%?%’bgg % g

Cl ear anfe <nd@hsrl/ m n, dose 450 ng every ot her day [00264] Ganci cl OVI r for
Prophyl axis; |f the subj ect is unable to tolerate oral nedications,

val ganci cl d00306]s RV Avndibpdy Peropeitivese, 5@@%11@@&%‘{669@@0@@9@&&}0111%@ - 84 WO

2006/ 10803 bstlt eati ni ne
d ear ance %ﬁgéﬁds#@%%%;g%%ﬁ%l a%%?g%ﬂf?? %I‘nﬁls p&? LR fﬁg‘g@ﬂg {f4fce 50 - 69
m/ mn, dos@rdafiQiney=sd i fEs, (ﬂiﬁtb'SY)O mg%'x@ﬂj”lﬁhﬁ@ d@lpﬁasreaﬂﬁecl?e‘éunufé%rrtl mn,
dose 500 ng twi ce daily; Creatinine O earance 10 - 24 ni/mn, dose 500 ngy

daily; Cred® merlai%ar?éWcI@g arally ntined drilySeroweCBedinige dflt-o4 thbfmidj al ysis 3
oo 8EK kLo BOTE L, ool AP ngEE2 111 RIS B Lot
3 Months: dalty: GahedodylySel @Re SO ned9naE: Adndi4dMs Ant i body Seronegative
Reci pient: [{c):(())zng'il] nu%al\gg)lfc%gxgrc Im(;ly%\é strlbs%rtutgc? iijc)(; Iagylzc(ljf;lvlnfr at%rlc? 1?11(1)12 (c))lf dlls::;ai ecdfo?bove for
g
subject convenience. Serum Creatinine 250 mL/min, dose 500 mg orally 2 times
daily; Serum Creatinine 25 - 49 mL/min, dose 500 mg orally daily; Serum
20 Creatinine 11 - 24 mE/min, dose 500 mg orally daily; Serum Creatinine < 10
mL/min, dose 250 mg orally daily; On hemodialysis, dose 250 mg daily after
hemodialysis
[00268] CMV Antibody Seronegative Donor to a CMV Antibody Seronegative
Recipient: Oral Acyclovir Protocol Needed for Herpes Prophylaxis Only: continue for
25 =3 months post-transplantation. Acyclovir 400 mg p.o. twice daily or valacyclovir

may be substituted for acyclovir at the time of discharge for subject convenience. For

full prescribing information, refer to the package inserts.
Infusion-only Visit Procedures
30 a) For subjects randomized to L104EA29Y]g treatment: A negative

pregnancy test is required prior to L104EA29Y]g administration. The dose is to be
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10 nonths. [00266] CW Anti body Seropositive or Seronegative Donor to a CW
Anti body Seropositive Recipient: Oal acyclovir for $ nonths

post -t r apsph@ptigdobon: Serum Creatinine :2~50 ni/mn, dasgydobsdserally 4
times daily; SerumCreatinine 25 - 49 nL/mn, dose 800 ng orally 3 timnes

daily; Ser tinine 11l - 24 m/mn, 15 dose 800 ng orally twi ce daily;
Serum Cr eayélg’gﬁﬁr?g?ﬁf ik WFW?F%E%H’B’@UC?@'C preaidug studativisit, SOnehemdial ysi s,

dose 800 nbeﬁ@hitMe@TérGﬁtaf@M' | visi s [.00267] . Val acycl ovir may be
substituted for acyclovir at ﬁée)é?éliﬁ%itg]fl%aliob%ﬁﬁ?i%‘%f%?‘ﬂdé’ﬁ@ﬁ@é%ed- PK
conveni enc®MpdR ey @ wquiie steomb@isis/ mi n, dose 500 ng orally 2 tines

daily; Serum Cr atigﬁ;‘_nq 5 - 49 nm./mn, dose 500 ng orally daily; Serum 20
Creatinine 11 - 24 m9HHecsadonitrdig CGsAdrdaymedi SyhjcBeshaihioreatbine < 10

ML/ m n5 doseseOiorth Fraly. B hemodi al ysis, dose 250 ng daily after
herodi al ysi s [oozese]ﬂ%d'%{}J XR%?"B%?”%%%@E% nﬁ&hﬁflgﬁléo‘édwwmﬁmbody

Ser onegat i the proResdiedivémit win@oal fordby ep@ifida Figipt ocol Needed for Her pes
Prophyl axis Only: continue for 25 ?3 nonths post-transpl antati on.
Acyclovir 400 ng p.o. twice daily or valacyclovir may be substituted for
acycl ovi r agittvgdolwde of di scharge for subject convenience. For full
prescribing information, refer to the package inserts. Infusion-only Visit

Procedures 30 &) ForFosadijiett sndantediaedyimos X nt; . A
negat ijye dgg%gsﬂa@g% tﬁ%\tﬁ,i s required prior t%ﬂﬁ%gﬁéﬁﬁé&%%‘g g’g}ﬁﬁnﬁﬂcﬁati on.
The dose ‘s to Be“ 85U So156 AnReBEIET POUBRO0HAA12 64Burd) 5L Bl he

subj ect' s symidahte b i 1 ecer evi ous, study visit. Subjects should
be rmonitored for- vi tlaftﬂgg?g)%}sy%%?Séﬂ{egﬁgo‘ﬁ’dgtwlpa‘?‘ﬁ%?l@rPFf,fm’étﬁ@If<73:Es shoul d be
assessed. SHIsGIUEAripicesVimiyW bk T, a0t VeR ddty BOREJME St S, g.b&isFQ{, supj ects
random zegﬁﬂ% %ﬁ.iw{at ment: Subj ects shall "be cont acP’“e’d % T¥assess for
AEs only. S OViISE pVindpwarest dass &ghdame Visinbaath 7andosiasl §igecur wi t hin
t he prescwigdwwhsi | .QF: ] specified visit. Visit Wndows a) For
subj ects randoni g%gfﬁa\gé %?%&3@?&3@%&? frerfeks.t Hait Bipslow tarpdt date 16 doses
shoul ¥ bedadni ni stered approxi mately 96 hours apart( 1 6 hours). To

facilitate scBeduI i:ng the infirsion-only visits, the follow ng w ndows are
permtted for ) or subjects randomized to CsA treatment: After Day 5, subjects are

only required to attend clinic visits at Weelks 2,4, 8, and 12; then at every 3-month
interval visit. At the non-3-month interval visits (ic, Weeks 0, 10, 16, 20, 28, 32, ete),
a felephone contact will be conducted to collect AR information. Clinic and contact
20 visits shall occur within the same visit windows as specified above for subjects
randomized to L104EA29YIg, The target dates for the 3- and 12-month GFR
asscssments are Week 12 £ 14 days and Week 52 = 14 days. Under certain
circumstances, and with the prior approval of the medical monitor, the measured GFR.

asscssments at Month 3 and Month 12 may be conducted through Month 6 and Month

25 15, respectively. Such reasons that may warrant extension of a measured GER
assessment melude the presence of a concurrent acute rejection epiéode or the need to
repeat an assessment for technical reasons.

[00269]  The target date for the 12-month allograft biopsy is Week 52 + 14 days.
Similarly, under certain circumstances and with the prior approval of the medical
30

monitor, the allograft biopsy may be obtained through Month 15. Such reasons that

may warrant extension of an allograft biopsy include temporary need for

anticoagulation.
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subsequent doses: Visit Wek 2, Visit Wndow target date 2 days; Visit
Week 4 - Month 6 Visit Wndow target date 3 days, Visit Month 7 - Month

36, VisityoWhndewasarget date f 5 days; Visit foll ow upp@rageksioiusi t
W ndow target date f 5 15 days. b) For subjects random zed to CsA

treatnment: After Day 5, subjects are only required to attend clinic visits
at Weeks 2, 4, 8, and 12; then at every 3-nonth interval visit. At the

non-3-nmonth interval visits (ie, Vgg}égpg, 16, 20, 28, 32, etc), a

t el ephone contact will be conducted 10 oII’}I%gct AE information. dinic and
contact 20 [00X10 s ©hakhovdledgrabsi it hdrt eul® aBeMhs hidmMi e w@s&i‘% afeci fied
above for %chjgf_aﬁ& angﬁgﬁizjed to L104EA29YlI g. The target dates Tor the 3-
and 12- montfi i AP Vaicdlonigak shglyfcomprigiags daffelehiéeid 52 14 days.
Under cert abhuladd GHIGLARGES rior approval of the mnedical
noni tor, t eﬂurreasur ed GFR Zasnggjs}gngn{nécqa?eﬁlg’mpléi drapgiie silywall be

conduct ed ®haloalgutjlatt fecéivand: wammr 1&@ R IRREL | by or RUELLR9RSQNS that
may warrant i of a neasure assessnen |ncP e the presence of

Xt ensi 0
a concurre ﬁ?ﬁf@ﬁf@aﬁeaf%@tlﬁﬁﬁﬁé‘bﬂ%@‘bhomh eSuigads hovarympéatelsast assessnent

for techni ggh 9 et date for the 12-nonth allograft
bi opsy is V‘éelilﬁ(%%gl%l%ﬁa’% e G]h§1 I}%OrVY < ﬂ??osé?dyc‘@mted‘icﬁld&sp@ﬁ%f)ﬁnces and

with the pgT@@?CSfapmwwbdgnm rlt%lheSﬂﬁébtﬁiaJﬂl b@ﬁnﬁ&ﬁlﬁe@rto thtekﬁl il 09@&@ b, 1 OPSY
may be bt ai ned %ﬁ%g Mont h 15. Such reasons th rant ext ensi on

of an Io B dppr in@tampde fenpor ary need for ant| coagul ation. -86 WO
2006/ 108035 PCT/ US2006/ 012648 EXAMPLE 5 [00270] One know edgeabl e in the
art could utilize the adm nistration schedule described in Exanple 4 above
to design Brimamlplgecrmfrehsi ng a different study 5 popul ation, donor criteria
and/ or obj @@g? For exan}) this transplant study will evaluate

subj ects r i n(j,f‘V lngiedhesediapishl %ﬂiﬁ%ﬁégnrdaﬂwﬂor@ﬁd@m&he emgtepeased

d t Sub t t
ovels of bR Barea SR bRl it hagtebiar VI OhEAL vy xm' "
excl uds subjasist © G4, mmab@aposlmma%&@m L% mBARhACHS, M,/ ngg,

random zedzte LI or CsA arns 10 as descrl be bove In
Pri mary Cb t4 d ?ase in measured GFR =10 mL/min/1.73 m? from Month 3 to Month 12.

Evaluate the effects of L1 04EA29YIg, relative to CsA, on the incidence of acute

rejection by 12 months.

20 Secondary Objectives

[00272]  Evaluate the effects of L104EA29YIg, relative to CsA, on measured GER
at 12 months. Evaluate the cffects of L104EA29Y1g, relative to CsA, on biopsy-
proven CAN at 12 months. Assess the effects of L1 04EA29YIg, relative to CsA, on
the individual components of the primary composite endpoint of measured GFR < 60

25 mL/min/1.73 m” at Month 12 ora decrease in measured GFR =10 mL/min/1.73 m*
from Month 3 to Month 12. Assess the effects of LI04EA29Y1g, relative to CsA, on
the triple composite endpoint of death, graft loss, and acute rejection by 12, 24, and
36 months. Assess the effects of L1 04EA20Y1g, relative to CsA, on the proportion of
subjects with a measured GFR < 60 mIL/min/1.73 m? at 24 months Assess the

30 effects of L104EA29Y1g, relative to CsA, on measured GFR at 3 and 24 months, and
change from baseline (3 months) to 12 months and to 24 months. Assess the effects

of L1I04EA29YTg, relative to CsA, on the proportion of subjects with a measured
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[00271] Evaluate the effects of L104EA29Ylg, relative to CsA, on the
conposite of subject and graft survival by 12 nonths. Evaluate the effects

of LI O4EAROYsgi108035 rel ative to CsA, on the conposite ofcPHBaSNAd:EFR < 60
m,/mn/1l.73 n2 at Month 12 or a decrease in neasured GFR > 10 nL/mn/ 1. 73
, Evaluate the effects of LI0O4EA29YIg, relative

n2 from Moy, 0 nt 2.,

to CsA on%IhﬁieéiB’hé?I%bM"%f]na%tl}tzémdrzéjnéfmﬂﬁsonAWSﬂmera:ﬁiabtlasf 20 Secondary

Qbj ecti vesi[109RX2dviBY - Qcts 11 9Yl g, . relative to CsA, on
neasured GFR at 121§ﬁ%2#ﬁ§% %‘g‘r ﬁg{%&{lﬁggbﬁeﬁ%@ﬁg@am@ anck| ati ve

to CsA, onChingpdipm prowen tCAN 24, al@3ABhNS. MSSees éfﬂ%tseéffL%&@A?%ggpr i mary

LI 04EA29YI g,..rel.at] ve t A, on the individual conponents o
conposi te gerlf&bv&tﬂrtjséf O?nggﬁﬁébjlé:%a%ﬂ@@ﬁ 2B/ dissdsd theffisalf Month 12 or a

decreas® i mng\gg > in/1.73, fram Month 3 to Month 12.
Assess the effects OTI%?BEEA@%%F%%%%%%G@%} al?, ¥hend 36 pl e

conposi t e BWdei intludingdedt ind YBAS thcildes® andREbvaRULE .90, by, 12, 24, and
36 nont hs'cﬁﬁrs s‘z the effects of LI 04EAng g, ref:a%ﬂlr gﬁ%ilﬁﬁ?X%n t he
proportion% § B}T&&@Slﬂ?ﬁl»taﬁdémm@mf bdatGRRt reghfenrl ARicas the 6808 0Bt 24

nont hs ASSESmHEAMR i.f; S 104EA29Ylg, .rel ative to CsA, on neasured
GFR at 3 and 24 m)Yg ,hrgi,aﬁg%%) C%éré#glgcafgl’”ﬁ%otg%ggplc{‘i@‘%@t hon2hendB6 12 nont hs

and to 24 monthhsnclpdisesautietaffoactsr, Bfy.4d dNoB tiy CsA, on
the pr gporti grn‘of sr@k?ct_s wth a neasured H%Yé%%@%o@n&ﬁﬁ

PCT/ USS0067 5155 & % IpdeRce pd ey Asne falysiiRdand 134 dmabisg Assess the
ef fects ofdyslidiQdEA2 k. jve to CsA on calculated GFR at 6, 12, 24,

and 36 m)ntyhsljjli and’ ¢ %ﬁ%]gﬁ#?%%gﬂ((:ml%tﬁfﬂgmf‘oE’Yﬁl,‘latﬂ}}e effetts3d nont hs. Assess

t he ef f ectls!(dEARRYAEAAN R G0 CrglontsitiBeitafd E5AY o 24, and 36
months. Assess the effects of -5 L10 EAng g, Srtef]gtfﬂ 5e"££t3gm§%n°8ﬂlsrreasur es
of hyper t énSFEHGEIeess oflal 045AGOY s, refatinetts Csidn oh gk mep&BBnansupB; i nci dence

and prevalwgnce Qfculyd i nd ntroll ed hypertension, and intensity
of treatnent r egimrlren. %Al'ﬁslggzdsoqﬁ%%m@flféﬁ lsatojfﬁg a‘%l—’@FEMbS(I disseseltht i ve to CsA,

) . . b€ ehe S pi demi a,
ot e T S RO L PS5 S,

delayed graft function (DGF), the initial use of lymphocyte-depleting therapy for
treatment of acute rejection, the incidence of steroid-resistant acute rejection, the

20 incidence of complete recovery (SCr returning to baseline) following acute rejection,
the incidence of subclinical rejection, the incidence of all freated acute rejection
cpisodes regardless of histological findings, and the time to onset of acute rejection.
Bvaluate the effects of L104EA29Y1g, relative to CsA, on QoL. Assess the overall
safoty of LI0O4EA29Y1g, relative to CsA. Assess the effects of L104EA29YIg,

25 relative to CsA, on the slope and intercept of calculated GFR from 3 months to 12
24, and 36 months. Assess the effects of LI04EA29Y]g, relative to CsA, on the |
proportion of subjects with < 60 mI /min/1.73 m? calculated GFR at Month 12 or
subjects with a decrease in calculated GFR from Month 3 to Month 12 of at least 10
mL/min/1.73 m®.  Assess the offects of L104EA29Y1g, relative to CsA, on the

30 incidence of DGF. Assess the effects of L104EA29Y1g, relative to CsA, on the
proportion of subjects with Stage 1 through Stage 5 chronic kidney disease at 12 and

24 months as assessed by measured GFR. Assess the effects of L104EA29YIg
- 88 -



Assess the effects of L104EA29YIg, relative to CsA, on the proportion of
subjects wth a calculated GFR < 60 nL/mn/1.73 m at 24 and 36 nonths.
Assess t hgobaygfoh@st s of L104EA29YIg, relative to CsA earmeasvnessHf acute
rejection by 6, 12, 24, and 36 nonths, including the incidence and
severity of acute rejection, the use of polyclonal antilynphocyte

pr epar at i omslafior toi GFgionebe prepattichwhcthjorts it $ingd tilpanghodStagkes alyedicgr af t

f ti , the initial fol h te- | et] t f
oot ot Oy g b 8RR G SRS i S S0
rej ection, 140gEL901NCidaNESo @fAC sﬂalc@fq@ﬁgiﬁe&%@\vaséﬁg gfs@a&gerega&gne 0

baseline) follow ng acute rejection, e 1 ncidence of subclinical

rej ecti on, (¢djedicaicd dedoerasilaabbath rreptcadliddufectivg) ecein stiehe, sndes

regardlgss of histol.ogical findin and the tine tQ onset _of acute
n.

S,
rej ection. FOEFA HaE0 FigirgloE PereHRnpoly pRSE) by dPatt ¢B4 86 eHhs-on QoL
Assess the e Saf ; &E@é | at i S Ard; ss the
ef fects of A%%%%QE%Z%%%SS (ﬁtz%oggf\g%? e t%wcesgcx,d%ﬁg{lﬁ\eégrsnﬁjgsﬁe andééi%ﬁ ercept of
cal cul at ed d@ersef eipodt ifdatih grafoloi nonddal mpstadbalinfatdien, Aslekelhel Bf f ect s

of L104EA29Ylg,. relative to CsA, aqn th roportion of subjects with < 60
nnLhui n/ 1. % %@ égFTlﬂﬁllﬂ}ft @&S@&é%?f?wfﬁlfghé%%b?l%tb‘testo\ﬁslﬁhf’%ﬂkfecr ease in
cal cul at ed ngrﬁnfgﬁﬁﬁ‘@i@ ¥ Qr3at @ MaNLH 42, 0hnat (})‘Js%gifheéegfe{;ﬁigl?m n/1.73 ng.

Assess the effeCts of L104EA29¥Ig, relative t 30 incidence of
DGF. A$gesd. 10ABABPY g tedatofe th TRAEAR BMidpnce ef ditdonantxiofoA, staly drbg  proportion

of subjects wth Stage 1 thr t age. 5 chronic ki dney di sease at 12 and
24 nont hs %S%E@%@%ﬂﬁf H@éﬁ?}gg‘éi@tﬁ?ﬂ\ﬁégé@é\: phantErpRertangn leyosracoyl g,
-88 WO 200644, 08939 PG )06, b8t i . : rgportion
of subjects wth S?\a)gaga %@%o%&%éﬁ%ﬁb’%ﬁgﬁ é%ﬁ:&%ﬁﬁgfﬁﬁf%&;ggg’ at 36
nont hs as asgietseid Ibiypeal(Allnt edte@ERantAsERsS Alshas éfcfaffets off LI 04EA29YI g,

relative t A, a_conposi cardi ovascul ar_ di sease endpoi nt
(adj udi cat gdgggfxa&g%éfgﬁ{‘r’grto Hlég*t A2 G OSFHITAID BIARSYY SREPBRETS| schemi ¢ st roke,

and 5 fevascul arization [surgical or percutaneous] procedures) by 12, 24,
and 36 nonths. Assess the effects of L104EA29YIg, relative to CsA, on a
conposite Ssmdly Pedpal di sease endpoint (death, graft |oss, non-fata

24, and 36 nont hs. Assess the

myocar i 2l LA CLRr 810 NS, P A2 28 T 50, IorL b Resese e
L2, 24, ey QR s, L eL60b8 00, IRl PRI LA Lol 2 e Lo
L104EA29YI gontraledt parelldl@ragstudn Adintubied il rbeeieers kigtdsogatsplant from a
20 living donor or a deceased donor with an anticipated CIT < 24 hours,
[00274]  Approximately 660 subjects will be randomized in a 1:1:1 ratio to
treatment with either L104EA29YTg (MI regimen), L104EA29Y g (L1 regimen), or
CsA. All subjects will also receive induction with basiliximab and a background
maintenance immunosuppressive regimen of MMF and corticosteroids. Subjects
25  randomized to the MI regimen will receive 1.v. LI04EA29YTg (10 mg/kg) on Days
land 5, then every 2 weeks through Month 3 (Weeks 2, 4, 6, 8, 10, and 12), and then
every 4 weeks through 6 months (Weeks 16, 20, and 24). After 6 months, subjects in
the M1 treatment group will receive the maintenance dose of L104EA29Y1g 5 mg/kg
édmim'stered every 4 weeks until completion of the trial at 36 months. Subjects
30 randomized to the Ll regimen will receive i.v. LI04EA29Y1g (10 mg/kg) on Days
land S, and then every 2 weeks through Month 1 (Weeks 2 and 4), and every 4 weeks

through Month 3 (Weeks 8 and 12). After 3 months, subjects in the LI treatment
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antigen (I1-1LA) antibodies. Assess the effects of L104EA29Ylg, relative to
CsA, on angiotensin Il type | (ATlI)- receptor antibodi es Assess the

ef fects ofo bdbo4&sd29Yl g, relative to CsA, on C4d positi vpdpusiodaopsy

speci nens 15 Study Design [00273] The duration of the study is 3 years

wi th a subsequent 8-week followup period for safety evaluations. This is
a random z&@up pal récgiveyhdimaintmdnceadtse 0EL1 QM2 g Sdng /g nddnirgdtergd oup st udy.

feceased dORBr Week S AR PlaBRPE e 56 gk BTmdingbeern AghldRia ol y
660 subj ects zgyl\%dpls AR bk pRACREE Qhithe aseldf%)ilaﬂce!s@_idfé?si§1% in' R ERAb th either

d
LI 04EA29YI g regi men), L104EA29Ylg (LI reginen), or subj ect s
wi |l al so gregriudVéakd Genildh. SubjchtshasionizédalC @indilhrdosiok doas neice drilpt enance

i mmuno ressive .reginmen.. of MVF. and corticosteroids. Subjects 25
rando m%gggi%f‘tgal? ﬁgslﬁﬁcgfrt@ GF}HSYF %\PHGFlﬁl%aEIé}lu% SGIU COPGIAEROY W’@Je cawisigitkg) on

Days 1 andwph chh&l SAEE . 1.6, 8, 10, and
12), and thenC e%gry 4%éﬁggfﬁﬁggﬁ%g%%y?%g%ﬁggﬁg%d 24) . After

6 nont hs, asebpetatsl, Znand hyeal At iekpestent DEMIPwl Idvisvedah ient the sty nt enance

dose of L104EA29YlLg 5 ng/k dm ni stered every 4 weeks until conmpletion of
the trial 4t a‘é%"%%‘??é@»é‘&fg?‘ SCHBMERGIIORS @&Yt@angﬁ’écend%gf e iiadi | |

recei ve i.i¥nedek@4EA29Y1 g (10 ng/ kg) on Days land 5, and then every 2 weeks
through Month I (Weks 2 and 4), and every 4 weeks through Month 3 (Weks
8 and 2). After 3 nonths, subjects in the LI treatnment -89 WD 2006/ 108035
PCT/ %2006%0@23,48 lqroup w Il receive the maintenance dose of LI04EA29Ylg 5
my/ kg admi THEGY &OBYIA ey v 4 weeks until conpletion of the trial at 36

mont hs. Bl jg0gi3)9 hebweey thhfatin ARMA [ SUPSe Wi LrRs: ryggd, W th the
use of pl a[]cebocqi nf usi on pi Qﬁtah(}en LI t?%ﬁf%érﬁ%&gr%%ﬁllgﬁa%g@% 1\6’\%2%(]'
10. Subj ect®nosgndofé@edtdtdon@sAvith drl antieipaiedeldosBShombsct ghaicday, 5 that are

desi gned t.0 achi.eve a .speci Lli ed trough serum concentration range consistent

wi th cur r AT SRR CHFRROTEO! MY A 350 8t KpleamduBIee | SekeeionSublegWER29YI g wi | |
be asgessgeyiak le]vels?of_iﬁﬂﬂmgbb%ﬁraﬁislgﬁc ls gi%fé?@ﬂ@ Qﬁldﬁ% ]'W\nle#/eﬂ’ 8)YL!II ¢ data from
the study on an ongoing basi's, and ma recomrendati’ons for altering the
conduct ofsubjeetstafigadatest immnedegisamisk (Adsitive cross match, current panel reactive

antibodies [PRA] of 250%, or those previously transplanted with a current PRA

=30%). These subjects may require therapy to reduce their antibody load, such as

plasmapheresis, which is beyond the scope of this protocol. Subjects will be enrolled

20 at approximately 100 sites globally.

Inclusion Criteria
[00276]  Target Population: 1) The subject is a recipient of a living donor or
deceased donor kidney transplant with an anticipated CIT < 24 hours 2) Men and

25 women, ages 18 and older, inclusive 3) WOCBP must be using an adequate method
of contraception to avoid pregnancy throughout the study and for up to 8 weeks after
the study in such a manner that the risk of pregnancy is minimized WOCBP includes
any female who has experienced menarche and who has not undergone successful
surgical sterilization (hysterectony, bilateral tubal ligation, or bilateral

30 oophorectomy) or is not postmenopausal (defined as amenorthea for 12 consecutive
months; or wotren on hormone replacement therapy [HRT] with documented serum
follicle stimulating hormone [FSH] level >35 mlU/mL). Even women who are using
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Study Popul ation [00275] The study popul ation includes recipients of renal
allografts fromliving donors or deceased donors with an anticipated CIT <

24 hour s.ywhnhosteegssal , i mmunol ogical criteria will not pbaysscemimis role in
subj ect selection. Subjects at 15 varying levels of imunological risk are
eligible. The study will, however, exclude subjects of greatest

i nmunol ogi cadl, hﬂlslknte@,aﬁiinjievteblcrcosisacnpiﬁ‘mthormumse:rlnnqmgneibalrpe@chmtsmeoh as

anti bodi es | RA of, ~150% or those eV|o sl tra anted th a current
PRA ~30%) 20T Bte%ﬁfi%%lf%%%?jn?re‘a H%ﬁ’é“ Bt SIS it body

| oad, such I S protocol.
Subj ects wilT B Forr g &W%%}G%%%ﬁ%ﬁ? iy ﬂ&%}%ﬂf@*ﬁ?*&?ﬁ% SHTy
I ncl usi on Grkdotring), FiOAR2T Gk chbasidatd Ropudiathildearing pEtmhslubN@(iBPl mua reci pi ent

of a living donor or deceased donor kidney transpl ant th an antici pated
T < 24 hg@f"%a?)"g%’é’ﬁ Sawan P@gnwmt ra@ggm%é%wl& %ﬁew/ PR QIBSAIEt 3) WocBP

nmust be usi € y

t hr oughout t 3%2%1ﬁlgy an %%g?gépéﬁgg&EW%% he stugoyﬁll n%s}ﬁgﬁ a
manner t hatstidyanedisdioaf pr egnancy is mnimzed WOCBP i ncludes any fenale
who has experienced nenarche and who has not undergone successful surgical
sterilization (hysterectony, bilateral tribal l|igation, or bilateral 30
oophorectorjy,)chpsrm]h%rﬂgltlapost menopausal (defined as amenorrhea for 12
consecutive nonths; or wonen on hornone replacenent therapy [HRT] with
docunented [g8271n fiPWOCBE velid are hatillige Soumableao ubSh] adcepteble nRBhad tbf m) .

Even wonen who are using _-90 WO 2006/ 108035 PCT/ U82006/ 012648 oral,

i npl ant ed, %’Pldilﬁ]e%f@%lﬁlﬁértE‘o?WF%é@BYPVéO%’rdnfﬁh‘éét%% weekestedier B8i1lashr oduct s such

38 o o0 b L LR DPWARK GO P DAL ST IRLORAR LI SRR e RRERER,

sperm ci des) 10 prevent pregn ractici
partner is gtgahbetefieorgenrollvasetpony o, stslyalrhgladeindansbnle) €kntitcalig- of
chi | dbeari na potential . WOCBP must 5 have a nggative serum pregnancy test

(mi ni num s fgticplaqnpr sepiniepipais (gddrRierkbiRtns) yhi PBRERTIEVeRRIDI oni ¢
gonadotyrs Op'SlEiéé%%}mW hi,g ez%nﬁ'%u[?%giz%or %g b\?x:ggﬁx?erdtby%) Déﬁ'o&'%f =

medi cati on cl usi on |ter|a 10 who “"ar'e unw
unabl e to q&-arsaDRax)e‘:e:mbabgeesmmgehrt end hubihed fcpiﬂcﬂgngr(¢)y€élehsrotriseuleﬂt| re st udy

period and ;001derlft (CVA) + \kl\lglz?el;tscnsal];;l ?—rS(S[rh>el .5 msg/dL OR (1i) CVA + hypertension OR
(i) CVA + SCr > 1.5 mg/dL OR (iv) Hypertension + SCr > 1.5 mg/dL OR c)
Anticipated CIT =24 hours OR d) Donor with cardiac death (non-heart beating

20 donor). 7) Subjects with underlying renal disease of: a) Primary focal segmental
glomerulosclerosis b) Type [ or Il membranoproliferative glomerulonephiitis ¢}
Hemolytic uremic syndrome (HUS) / thrombotic thrombocytopenic purpura syndrome
I a subject has ESRD of unknown etiology and/or has no histologically-confirmed
diagnosis, the subject may be enrolled into the study as long as there are no ¢linical

25  signs or symptoms consistent with the clinical diagnosts of primary focal segmental
glomerulosclerosis, Type I or Il membranoproliferative glomerulonephritis, or HUS,
as deemed by the investigator'. 8) Subjects undergoing primary {(first-time) transplant
with a current PRA =50%, or subjects undergoing retransplantation with a PRA
£ 30%. 9) Subjects with previous graft loss due to acute rejection. 10) Subjects with

30 apositive T-cell lymphocytotoxic cross match, 11) Subjects with prior non-renal
solid organ transplant (subjects undergoing kidney retransplantation are eligible

pending other study criteria being met), or subjects undergoing muiti-organ
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i nfusion. 2) Wonen who are pregnant or breastfeeding. 3) Wnen with a
positive pregnancy test on enrollnment or prior to study drug

adm ni st mad b@s10sd3s Genetically- identical donor recipi esttr/pioiS016648,
identical twins). 5) Donor age < 10 years. 6) 15 Subjects receiving and
extended criteria donor organ as defined by: a) Donor age >_60 years OR b)
Donor age 3@nsplags (eemr kidasdpancohs) dreubjotts degmer likdly tddeve hrsoaomdaulidr

acci dent (CVA) + ertension + SCr > 1 nmyg/dL OR (ii) CVA + hypertension
o (E ) .ot R RERSTRR (02 peciditep Py 1 e dhe i Eiess by iy al- OR
c) Antici pafeefgfhT 124 SUBRES rlRivihe PARRGh 18 31 Lpeart
beati ng 20 dono%_). 7)2§Sugj}éectrs W tgh undel;rl yi ng1 ré%gﬁﬁ%ﬁ?tggg%éé%g&a Primry
focal segmencdl (islgl, bmes whosw| gense) tnsPiape 13)Subjektsmerebrianpypred i f erati ve

gl onerukon rit] ) no] ytic uremc. s me (HUS) /[ thronbotic
Phr onbodyt SuaHFal Hrtias kiboreorrne) sl BRicci ey CEkREnoN: DG
eti ol ogy a@g{'wchq%%-tm R I IRV i | I .Sl pe bj ect may
be enrolled ilnto thle stu:Ij)y %lse? g%gélggea?ﬁg{lgﬁ(gggp%%l‘gﬂaﬁ?@fmég sll% ns or
synpt ons cdnbjestsevito ae khowhbemdtitiniBcalkfadé agipesipesitifve pr PORFposkive dbr segnent al
gl onmer ul osc¢l er.gsi.s,, Iype.l or. Il nmenpranoproliferative gl omerul onephritis,
or HUS, agle%aé’gﬁé% ]o§ Stouﬁgcfsn‘ﬁ“ﬂé}%]fl?‘%’c mar %@H‘Eﬂd@gﬁ@l%ﬁéﬁéw primary
(first-timretd@dnsph 80bjcciiviith RiucHTbERLIERATEY taf 118G der goi ng
retranspl ant gti on Wlbt h ch PRAE\ PEIBO% 9) éﬁngg%%&v@?gg&eﬁ?g%%&?%?%ﬂ | oss
due t ol@cupeevi@jssctdanms ab@pulfubjvaot sevibtdly BQuaed afilt (orendtex@intbination
| ynphocyt ot.oxi ¢ crass . nmatch. .11) Subjects with prior non-renal solid organ
t ranspl ant tﬂfe&@i %E?g EW@S@E}B‘?&M‘ 1W°WWSF%’FP§H§BEEW%? depivagive (P HHEI e
pendi ng ot heibSh G651 theEiuBy RRLEGHE - & : gy Il.ti-organ
91 WD 2006/ 108035 PCT/ US2008/ %%%%2?“‘%}?%%%8?%%@ 2913&%Q%%@3%ﬁcr eas)
or subj ect seghdionetiedt ikkel gt the tihawe cardlecahdPibtestdng dsrgantion theahdt 10r anspl ant
(e.qg., pancre%‘hi .or is}rgiﬁttrans lant) in the next 3 years by the
i nvest i gat SFONIEI§ aigBaBt &S Ipne i theh g douprativies of ﬂsedpwsﬁ%tw@w,
liver, 1pangre@si th&lasE € hobighel : . ant. 13)
Subj ects recei vilné pagi red 05 ki@hgfgg?gﬂéﬁ%%g%é%ﬁg%ﬁﬁn%%{/&?@z%slgl ants).
14) Subj ectheywivo lmve alngativehbpaithy st drolmentbnslyynpasink indicative pOTR| ASr ase
chain reaction &E@%@S“i ve for h_egp%}li tis C. 15) Subjects who are known
hepatitis B"SUPfac ¥ G Fosihwves gipe poresady tiayeed iy or HEpRslYi s B, 16)
Subj ect's Wi bR Wi R 'gﬁa{:ﬂg ik € Vi AHM. Ahfection.. 17)
Subj ect s vvilt hlé;rg?i v%dﬁ?& grre%u 081 g%}‘]@f?z’ﬁa 11re Fﬂh%“’% {rﬂérig%sn%in IWIPHFW“?% 10
previ ous 3oyedesf @orani> §ubhesBavite CphgticoBsdsh (e Ba@inthhnt& (or nore)
nbi [ . .
combl n% ! Ogubj ects or > 2 in BCG immunized subjects should be considered a positive test. More

conservative criteria may be applied according to the published guidelines and/or
local standards endorsed by the medical society. 18) Subjects with any active
infection or other contraindication that would normally exclude transplantation. 19)
Subjects whose life expectancy is severely limited by disease state or other underlying

25 medical condition. 20) Subjects with a history of cancer (other than non-melanoma
skin cell cancers cured by local resection) within the last 5 years. 21) Subjects with a
history of substance abuse (drug or alcohol) within the past 5 years, or psychotic
disorders that are not compatible with adequate study followup. 22) Subjecis with
active peptic ulcer disease, chronic diarrhea, or gastrointestinal malabsorption.

30 [00278]  Administration of and visit windows for L104EA29YIp MI and LI and

CsA regimens, including list as required, will be as described above and in Example

4.
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therapy for TB. Subjects with a known positive purified protein derivative
(PPD) will not be eligible for the study unless they conpl eted treatnent
for |atenyobBaagi:dave a negative chest x-ray at the tippg Rhoogfdishs ment.
PPD testing done within the last 12 nonths is acceptable as long as there
i s docunentation of the results. Subjects without 15 a PPD in the |ast 12
nmont hs who [(1279] a RE GMIit B Spiieddid hess d8ldd inhyabe whichlthesidvérftiont hey al so
have a negative chest x-ray at enrollnent, no synptons indicative of TB, no
known T13 peitainstls priesenpbtvestion way by ombedied Agforhs otherhar thpse presdi@lYt o, or

previously ..iym gr.ated .froman._are: 1.6 f T, PPD . e that is
PLI0 nun | AR PARNE Sy b ERr Bl SRS o Ul Pu AP RER RIS ler i
(non-BCO  invakiib edh2Parfislineghisodherits 3f ihe iBEatibittIIEaTatswbj £€t s shoul d be
considered a positive test. More conservative criteria nmay be applied

accordi hg therethe, pubs ¢askisgreguis dinsiabee asarcdresticsival Toe serpaod hediesPbed by
the nedical_sogciety. 18 ubj.ects w th, an tive, infecti Qr ot her

cont r ai ndi é‘%ﬁeflg?ln {Sl‘?e?tse\/%t}ﬁ&n raﬁﬁ?r\flgfdé}}(a(l: %r g&frfd‘éaﬁlsbpelm 1%%%t%’%%.t8§19) Subj ect s
whose | i f ecexpges aRaxink®irS@Y &h8ding Bklipgoby di sease state or ot her
under |l ying 25 nedical condition. 20) Subjects with a history of cancer
(other than non-nelanoma skin cell cancers cured by |ocal resection)
within the last 5 years. 21) Subjects with a history of substance abuse
(drug or alcohol) within the past 5 years, or psychotic disorders that are
not conpatible with adequate study followp. 22) Subjects with active
peptic ulcer disease, chronic diarrhea, or gastrointestinal malabsorption.
30 [002781 Administration of and visit w ndows for LI04EA29YIg M and L

and CsA reginens, including list as required, will be as described above
and in Exanple 4. -92 WO 2006/108035 PCT/ US2006/ 012648 [002791 As w Il be
apparent to those skilled in the art to which the invention pertains, the
present invention nay be enbodied in forns other than those specifically

di scl osed above w thout departing fromthe spirit or essential
characteristics of the invention. The particul ar enbodi nents of the

i nvention described above, are, 5 therefore, to be considered as
illustrative and not restrictive. The scope of the present invention is as
set forth in the appended clains rather than being limted to the exanples
contained in the foregoing description. -93 CLAI MED
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1. A CTLA4 nutant nol ecul e conprising: (a) an am no acid sequence begi nni ng
with nmethionine at position +1 and ending wth lysine at position +357 or
glycine at position +356 of Figure 7, or (b) an am no acid sequence
beginning with alanine at position -1 and ending with |ysine at position
+357 or glycine at position +356 of Figure 7 for use as a nedi canent for
treating an i mune di sorder associated with graft transplantati on wherein
said nedicanment is for admnistration as an early phase regi men, wherein

t he earI&LRﬁgﬁg regi men conprises admnistration of the CILA4 nutant

nol ecul e On y 1, day 5, week 2 visit, week 4 visit, week 8 visit and week
12 visit and wherein the admnistration regimen further conprises a

mai nt enance phase r, ntenance phase regi men begins
after the earP phgg(gh?r%gfl&rr@ﬁgngiﬁ@%é%ﬁﬂ l\%ﬁ%r ein adm nistration of CILA4

mut ant  nol ecuqag sanrgtinapsideequersy egitningaith meripkingat gesttion ol eivbandigenpri si ng a
t rough @ﬁﬁwem&%gﬁmnr@tsvanglﬁﬁnetahﬁos&;&:ﬁﬁsarw%@&fem' ecul e between 3gg/m and
30gg/ M. 2. "The use according to claim1l wherein the CTLA4 nutant nol ecul e
is dosed at @bout*Fouidgrgequsnghecisrng We daphjeatrosidor ilgd eénsedil v phase.

3. The URENAKGOEINNG ST B fHcieM posMBE T SsTbr FdEre GEorAde Nt ARLcaBl: &zUl € s dosed
at about 5 ng/kg wei ght during the nalntenanceﬂghase 4. The use according

to cl ai ni'fiREY BN ﬁéorii‘i‘rﬁiiﬂ“éa*?ﬂ Wi geff sangelagpiion pragreitstith medjpaggept is for

t r anspl amnghist@iiog&Pri ses solid organ ti ssue and/or cell transpl ant
rejection.aa? The use aqcord to claim4 mhereln t.he i munpe glsorders
associ at B PR GRAFE: HFEHSBE Sty BR1DACEUBRAOPEBES RITRERAes il

rej ecti omutafit. molivelews Gaj)at; ﬁqrijlwagc 1 ﬁsn(; Iwaeim dmwaerfke] \ﬂm&ﬁhﬂ dxeél?zT IlZAé]sumudi ant
rmleculewher na} %n[ con equ g ? | east one
of the ajents seé eE%Sé%fIOP#%H‘%“‘%‘h In‘b“‘% 8°"bn”s%sc?ﬁ‘§%‘ ?“a‘hé Pate E,egg s “’%F‘r‘fﬁ’ﬁ ©

dacli zu mbmteamw pltakprap oyt eeggls ofvw thierearl pplmkeosg)men ads artdadie@in aﬂmSustlatlon

mycophe ngij @L@’M@étﬁtt Holegm )nb IHé’ & 99{? ?nﬂ‘ﬁ an?no%ﬁ;d anj ?Lﬁf%%\hclog: I;egln}r/%,gat th Jugf 0o nab,

rituxim Siro ASone,
budesonlH@yn@mm@mswmpfw@ﬁﬂléémwwnhdéxamﬂmhﬁsmhmymhwdB@mimh|sone

nmet hyl pr edni sol one, predni sol one, prednisone and triantinolone. 94 7. The
use according to claim1l wherein devel opnent and/or progression of an

out cone is reducedhgnee aprerdeigrio elpien lduhesdinhadril Adnarot mpleody iedekdrt of an

out cone jisusel£oi Hi 6O LRGP HE QRS 1RiskNg of chronic al |l ograft
neuropathyu( ﬁ?zﬁﬁ?%er|lpld§ﬁlg |Mﬁ:ylperlt%gnsslon di abetes, hirsuitism

al opeci a, gingival hyperplasia, trenor, neurotoxicity and bone loss is
reduced. 3. The use according to claim 1 wherein the CTLA4 mutant molecule is dosed at

about 5 mg/kg weight during the maintenance phase.

4. The use according to claim | wherein the immune disorders associated with

graft transplantation comprises solid organ, tissue and/or cell transplant rejection.

5. The use according to claim 4 wherein the immune disorders associated with

graft transplantation comprises kidney transplant rejection.

6. The use according to claim 1 wherein said CTLA4 mutant molecule is co-
administered concurrently or sequentially with at least one of the agents selected from the group
consisting of basiliximab , daclizumab, anti-thymocyte globulin, cyclosporine, tacrolimus,
mycophenolate mofetil (MMF), mycophenolic acid, azathioprine, muromonab, rituximab,
sirolimus, everolimus, fingolimod, Jak-3, betamethasone, budesonide, cortisol, cortisone,

dexamethasone, hydrocritisone, methylprednisolone, prednisolone, prednisone and triamcinolone,
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8. A use for treating an i mune di sorder associated wth graft
transplantation conprising admnistering to a subject an effective dose of
a CTLA4 nutant nol ecule conprising: (a) an am no acid sequence begi nni ng
wi th nmethionine at position 27 and ending with |lysine at position +357 or
glycine at position +356 of Figure 7, or (b) an am no acid sequence

begi nning with al anine at position 26 and ending with |ysine at position
+357 or glycine at position +356 of Figure 7 and wherein the CTLA4 nut ant
nol ecul e admi ni stration regi nen conprises an early phase regi nen, wherein
t he early phage adrimiustacatrdiontorckgn irehereioniprelpesntaddmpratasacid @pnof CTLA4

mut ant gg gls%%a%g‘eﬁgﬁ%/ﬂﬂ‘erexg% d?\i_lio\ﬁ’%glﬁ]aﬁdf& p?(%éessa%%n éut&!n?ehg sele‘é@gk 8 visit

and week “ITZ°Vi si I st Ion regi men further conprises
a nalnteﬁ%mt@eghaS@mm@ggnénmmmewéﬁwﬁm@émmﬁwﬂﬁﬁﬁhéww@mwhwyeMW@ng@h begi ns

after th%la%@té{ YiRHRSE 15;3%85 rgﬁgﬂsn%er?ﬂga \ﬁ‘éﬁ&ehéﬁr Htglamoﬂ& joans of CTLA4

nmut ant nol ecul’e 1s not nor'e frequent than nonth he use according to
claimi1 wkesin the CTLA4 nutant nolecule is co- adnlnlstered concomtantly
or sequentially with agents conprising basiliximb and MW. 10. The use
according to cIa|n11 wherein the CTLA4 mutant nol ecule is co adm nistered

concomi tant |y Sor sebyuehior Eiafge i iruagdder RSRAIST RgrderiPATREY and

Si rol | Misomp&ng administering to a subject an effective dose of a CTLA4 mutant molecule comprising:
{a) an amino acid sequence beginning with methionine at position 27 and ending
with lysine at position +357 or glycine at position -+356 of Figure 7, or
{b) an amino acid sequence beginning with alanine at position 26 and ending with .
lysine at position +357 or glycine at position +356 of Figure 7 and
wherein the CTLA4 mutant molecule administration regimen comprises an early phase regimen,
wherein the early phase administration regimen comprises administration of CTLA4 mutant
molecule on day 1, day 5, week 2 visit, week 4 visit, week 8 visit and week 12 visit and wherein
the administration regimen further comprises a maintenance phase regimen wherein the
maintenance phase regimen begins after the early phase regimen ends and wherein administration

of CTLA4 mutant molecule is not more frequent than monthly.

9. The use according to claim 1 wherein the CTLA4 mutant molecule is co-

administered concomitantly or sequentially with agents comprising basiliximab and MMF.

10. The use according to claim 1 wherein the CTLA4 mutant molecule is co-

administered concomitantly or sequentially with agents comprising daclizumab and sirolimus.
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