METHODS FOR TREATI NG | MMUNE DI SORDERS ASSOCI ATED W TH GRAFT TRANSPLANTATI ON
W TH SOLUBLE CTLA4 MUTANT MOLECULES RELATED APPLI CATI ON [ 0001] This

appl i cat iwo 20dczioBmBspri ority benefit under Title 35 119fe)k/usbooshiicesl St at es
provi si onal Application No. 60/668, 774, filed April 6, 2005, the contents
of which are herein incorporated by reference. [0002] Throughout this

appl i cat | on METHERS SR TREA BING DISORDERF ASSQGTALEPWISH  hese
pl i cat | onME RIS B 1 BdiA' . es
Phs o Poot | GRARTERNSPEN PATIGN BT R SORSAARCHIAY RYGFRNTE °0°F | 01 ©

which this invention pertains. Fl EMOOECUHEES NVENTI ON [ 0003] The present

invention relates to the use of soluble CILA4 nutant nolecules, with

i ncreased binding avidity to CDB0 (B7-1) and CD86 (B7-2) conpared with wild
type CTLA4, in the treatnent i e di ssociated with graft
transpl gnt ati on. BACKGROUND Wﬁéﬂ#ﬁ%ﬁ@&ﬁ] G ven the central role
of T-cells [pg01yr an$ﬁﬂs&fiﬁlidaﬁbﬁ@lahﬁ@%ri@rﬂ§®éﬂaﬂ el TiesBRG 199(d) A United

i mmunosuppressive therapies is to block T-cell activation and function (
Sayegh MH, S“memoymonarh/gpplma@%NOTGQ/éﬁ$,7%§il¢drﬁpak @rap05cthe gentertn opat hways

in transpl %ﬂ-}i rglj ﬁ]%tei. on.. N E@%b\] %&;d 1998; 338(25):1813-21). T-cells
require bot ahg {&é]ﬁ’-g?gﬁai Icyr(e 8?“?5! 1) and co-stinmulatory signal

(Signal 2) for full activation (Lenschow DJ, Walunas TL, Bl uestone JA.
CD28/ B7 systemof T cell costinulation. Annu Rev |nmunol 1996; 14: 233-58).
One of 10he [BRMA] - c h&hrovglat fuslapplicatiomudraius pyblcationesrs réfarenbade sThene

CD28- CD80/ 86 (B7-1/ interaction Li nsl PS,. Ledhetter ... The rol e of
Che Do r ARIE0Re ol therEp IR e st SRSy SR RTHRHS ARSI rmunol
1993; | 1: 19dferehdd intOiPhppricatiolr in\oMIas Yide Alllyl dd6ditt th&thbr i 4 t O
CD80/86 wth higher avidity than CD28, and is transiently expressed on
T- cel | sf ol Ivdvugnthis insentiongerteinsi on, where it interrupts the interaction
bet ween CD28 and CD80/86 ( Oosterwegel MA, Greenwal d RJ, Mandel brot DA,
Lorsbach RB, Sharpe AH. CTLA-4 and T cell activation. Curr Opin | nmunol

1999; 11%(3):294-300.). This gredirerritoNviRTIORdback signal for T-cell
activation. [0005] Intervention in this pathway has been previously pursued

W t h CTLA4I[6003CTL AZhgplesent beentisumtasstorthd yseudedlval GTsA4 atway to treat
T-cell- msdirr(flcglggules, 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 CD28-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
Immunol 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
-1-



aut oi nmune di sorders such as rheumatoid arthritis ( Kremer JM West hovens
R, Leon M et al. Treatnent of rheumatoid arthritis by selective inhibition
of T-cel Iwacbeey@msizen with fusion protein CTLA4l g. N Englpci/usealc®0is3s
349(20): 1907-15) and psoriasis (Abrams JR, Lebwohl M5 Guzzo CA, et al.
CTLAA4I g- medi at ed bl ockade of T-cell costinulation in patients with

psori asi s fallogang theirpetiyation) whers it inpooptsohy Dyferactipn bepyeen/ @Jadknd EA29Y has

been st udi i - hunman Rl e nt i
conbi nat i oﬁg\ﬁb&? Qg???é‘?rvﬂeﬁ%ﬁﬁég@ %)eﬁ ngégdln@g II\i:zl‘agned ﬁ@&%’r I?‘ésr?ll% glr[lléﬁéejirgsh glr? et al (C
Larsen, T. APE@TEQN4 afid TAsblINERtivation] €Qsr Opin BRhuASLTHO9; 16 (3)R MDA This.

Anderson, S. Cowan, K. Price, J. Naenura, J. Enswiler, J. Geene, L A
Turk, J. Beieateatnegadve festhadndgnablortiagel agfivaon. i nsl ey and R Peach;

Rat i ona, prent of .LEA29Y ( bel at.acept a. Hgh-Affinity j.ant of
Criaa- 1% wORSPo: eyt do eSS ore Tt Biard Bl GHERE of

Tr anspl ant atif Qg N8 beeR sudcesi@ilyBuselVBs & BirABBPto thead ¥l iRdERatedOWN t he _
enhanced i nmunosuppressive activity of L 9Y when cong/%r;ed to CTLAA-1g in

a non- hunaautpimmunedisodets such f3 theemetoidarthgifis( ramenlMoYresthovensiRedicoan.

LEA29Y was,adm nistered i.ntra- rati.vel 10. ny/ I ntravenausly). on da
4 (15 g kbp ha L Greopater uuiap R atbiy o s d SR hopd SERED g e "
i nt r avenousi)fusi6d bAASiE (THOME KRG ENSBFMRAMODR S4EMOT 10071 H-BBPE&idskel y and on
post-operative days 4, 8, 11 and 16. The treatnment regi nen al so included
MVF (150 ny(4ratnisdRs Lebwetd M@y §ugzoldA, efchl. dul loAgks-mediatgd plockedetpfi Toeadbini sol one

(suocwanepuse, il SR Recou 58, 5 ! LA, P gt 30 .
basi | i xi malpyggd) 3 IEKIY his bR st@ledOinaRd-thinanPuvdty ﬁfﬁns@iarr]lf glablsaldnegr af t

recipients treated with LEA29Y was clearly superior to that of a group
treat ed w thd @Tdobingictezith vdecionpenshpressireagesion Conistian Laysen et @bi.r ol

reci pients_treat wi th al bum n_sho .simlar di urvival, time to
the group J‘F‘@S‘_’t"eﬁ%\ﬁﬂsﬂn’(@t ‘%’I‘Fsg P. M Oy 'tsgrg’g?@g[?'dgnc{efs@&t nt with
LEA29Y; 5 al [dogehPkePlice, $XRheRCe EnAviled Nl GieabtL ASTlikNe Bjok@NR. function
(rise In serumcreatinine). [0007] Andrew Adanms et al (A “~Adans, N

Shi rasugi , Towndaned, HegerBy Phhmslef.andR: Gbaoht RatonatDssielopRentRedFARY Hendri x,
K. Price, N _Kenyan, D, erty, .R end, D. | |.enbaugh, T..Pearson
and C. Lar %?ta‘%gef‘ SE%IEK? i{a@ﬂt Hg&&@iﬁ%iwlgfﬁggm&?@gmmﬁﬁebody That
Syner gi zes P%Jﬁeﬁiés%}(icﬁﬁkﬁfrﬁ’e{lQ)@Qrdréﬁlﬁﬁtaﬁ%ﬁ;o@ﬁag,tlsék!r3\,/M/a§éh 200Bep dagy nal  of

| munol ogy:  Jan 2005; 1/4; p. 542) have shown that thé conbi nafion of
LEA29Y and haw@@ownahe bilmacedinantnoshpprassiveDdavitabl LEALO ¥ ywhengosiparsditby in a

non- hu % n %’”lieraé{-fg irlgDadr?oln-I?Jm naIl)’]r?nrnaetgtnilo%ei Stlﬂ?ztedttcg ?tﬂﬁ? lre%glt ﬁfoi g(r)ar}t rtejoection.

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).
CTLA4Ig (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, qd on days 15-180), methylprednisolone (subcutaneouse injection according to
the following schedule, day 0: 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 concentrations. 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



prol ong allograft survival. LEA29Y was adm nistered intravenously
intra-operatively (20ng/ kg);on postoperative days 4, 7 and 14; then every 2
weeks untwbD 2d@y108438. Addi t onal doses (20ngy/ kg) were adnipoirAtsesosdizeast hl y

t hrough 6 nonths. Four protocols were tested: 1) LEA29Y al one, 2) Chi 220
(anti-CD40), 3)LEA29Y conpined with Chi 220, and 4) LEA29Y conbined with
ant i - CD20. T¢QoE} expraicasedmis grifisant secling in senshfinchipn Giferinseym, M Dur ham E.
Strobert, Qreaﬁﬁ'ﬂ% son, P. Rees, S. Cowan, H Xu, Y. Blinder, M Cheung, D.
Hol | enbaugh, N. "Kényon, T. Pearson and C. Larsen; Cal cineurin

| nhi bi t or - fo®E] CO28nEackabes Has el Riahg d0IShifaRicg dt Jos| ROBWEhGn || et s
i NNonhuman Primates; D abetes, Vol. 51 Zé,. February 2002, p. 265) have
p

shown t hat Stiekert.crvisionani Brikess, REAawlix, K Bgemybikenyamd.digertyiR2R mAb
model of pasiraatt O PEfelEh, € A abeha R i bt SRl ™ ©

I Nt r avenousrti-CDUO dM&eloakl XelidodytthatBikddizefito DERQS OB Pralbhy Blday 4
(15ng/ kg) . Additional does of 20 ng/kg were given on postoperative day 14

and every AlggedsSwmiviel; TheJowmel eff lmeurnddseyl Fn 20050084, pbi#)rigvesiBsvmor e t han
25, 000 . | j i.d t | ti
Fopr esent cd i HRARRY LR PGy SR e AT MM asked by

l'iver trangphapikcallly i?d YonM@dah pRima8Ymoliéld pacréiicanet iRphafBbAtdg 7%
represented other organ tranjﬁ)l ants such as pancreas and 1ntestine.

( OPTN $RTR prelangiliareasbsurvivah 4ALEA2 N as pdmingstered [ilgBwehouRbniatraopematipelant at i on

is th ffecti f _ L di o i d
| ror ovea. ssrGry Rkt sy Sy £ eI R S ks SR favd e ot ng
renal tr ansemd@cahava@g&am@@gmgﬁ Qe RN RTRHAQEMBRINBSEIo@h [ 1B6RRY, bdur

preventi mune destruction of the graft. Current inminosuppressive reginens
yi el d 1-yearoteenlyiversl tested: dg LaFA299010wng, 20 6HER28 (asi-E@R40RAEAROY vi ng- donor

fts. Ov t i .essi ve | f poth subject d
oratis B sempn el R g R AR AR G Gt oa donor renal -
t ransplignt §0008] 66 YaaMew/Adms &SPEAT A¥ShY N. CHRb GRS Niebwakk EOsG¥gam, Shari ng

Renal Transpl ant Registry 2003 at www. unos.org) [0011] Thé npbst conmon
causes of |fAonigrspayimBseh)jS ClovamdHgXaf V. Bbsderavie Cheaung, by #otlahtaugbiNease and

chvonic ol logtal y aepttonat v, (O yreopestrgl LG aionts
Transpl ant p20805] Pkredid Allokeddic RadtadONbaRInla PrififeR Diftdiakof kerapi es for
renal transplantation, the calcineurin inhibitors (CNls), CsA and
t acr ol i nus Febiuagc2Q0g, p. 265) have shown that the combination of LEA29Y , rapamycin, and
20  anti-IL-2R mAb 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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contribute to long-termallograft |oss and subject death, since they are

i nherently nephrotoxic, and al so cause or exacerbate cardi ovascul ar ri sks,
i ncl udi ngvbyperierssi on, hyperchol est erol em a, and di abetre3/usedtcion263s
Nonet hel ess, these agents formthe cornerstone of all conventional

i mrunosuppr essi ve regimens for renal transplantation. [0012] At present,
there are ﬂanam%%@cﬂag@ﬁﬂ? FRts Cment impluaeRPONSE va roeEBenserield d rivear

mai Nt enanc ey -AYLNYSL BPE®E $& Hadk: j d, r frsubj ects. One
agent, sirolinus?rapanyd?n, Raﬁ§%%%§ﬁ€??6€?§%1 %%ﬁ?%@ggs Y?Q % been
approved f diowever, itherais@xberagsive lngs sfdgithimaibjectMngl grifsvBreryearsigtbival fok|  be
used with sirolipus for at_|east 3 nonths post-transplantation. Mre

i npor t ant | yeadayerig|andligmgzgsl ngbFnel/Ensplant icke%epar/Piy agent in this
etti ng sonl . j [ f.araft.lo T , for
Those ot i Srsely PN Gl K e I SRR AR P et MR S0 1 o

ef fects of hwsunwewkg) be of greatest benefit, there is no approved
alternative to CNls, [0013] Therefore, there is an unnmet nedical need for
i munosupprl@8llve d§eriost ¢qmamorn ganses @f/lioégft%b%lbleamrél grafidesslareof t he

|l oi f ice th ' i t hout
foxtci 1 es FREPPASEACARRRL A Grble ShaRARLCH R AT beb P e
| deal |y, t Heauhg@nbnivelibgtaf@eplaepathy 0ot moaENbFiim iti@éﬁ'@éikro?ﬁ'hi&%@r‘fgblbm al so

i n subj %cts at higher risk of (ﬁraft | 0ss. SUMVARY OF 1 NVENTI 4] The
pr esent!0i nV3srtrel P18l Branspdant 2R0%d8d 4PdS 1) rReardondeailyrthe prinéipdrtbersientsoci at ed

i th ft 1 L0i:St-er | tant nol ecul es, whi ch
bind o o griaRRR A ld e M AR B R SNt AP Beno TR T y o
CTLA4 or nawntribued ledofZHeAd lallogrhftd oS HuAdubebaieuihe Sinbath8y areflihh&tn®N NO aci d

sequence conprising the extracellular donain of CTLA4,” where certain am no
aci d resi dUsBhiRteRie, and glso Souse Ry sxzasHhagmcaadigvamTlacieks, mehiding ar e nut at ed.

The mnut ant S ' iQn al so..i nclude segond am no acid
sequence V\h%hﬁ‘%ﬁlcoﬁéh 85 htlaﬁegiegc\g%ﬁ%ai’ g ?/1%%?&? el gﬁ’fleth%k%ge 8 2EPFF1I5] One
exanpl @50f farCThAbiBitands off il cwbidnal ihmMIsARIsD(EHAEnE fhremfQ | D NOS: 3
and 4), as described herein. Another exanple of a CTLA4 nutant nolecule is

LI 04El g (HregsplantgtiolsEQ |D NOS: 5 and 6), as described herein. L104EA29YIg

and LI O4El jynd CD86 nore avidly t CTLA4l g.. [.0016]

Admi ni str at[?(c))fn)i]of &E%ﬁﬂﬂerﬁﬁ%ﬂ? a%?‘éeéﬂ%%gtsgﬁaqtc%rq%}ﬂ?gﬂ%ﬁs may be

per f or lfTEd Qoeferstéid BaiStehhiBR Stk EHréMant MHTANY T St¥r8dd 3Hgd %u%ﬁa% i ncl uded
an early

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 toxicities that contribute to long-term subject
death and graft loss. Ideally, the agent would be useful not only in low-risk subjects,
30  but also in subjects at higher risk of graft loss.



phase, in which doses are higher and the frequency of admnistration is

i ncreased during the period of greatest imrunologic risk, followed by a
mai nt enarwe 2pdvawen3sThe early phase may range fromthe fiPCStUS3006015480Nt hs
post- transplantation. The adm nistration regi nen during early phase may
vary depending on the status of the recipient/graft. [0017] hi one

C
enbodi nent the present i nventYOHMARY QEQIW&EQN for treating an i mune
di sorder asgggdiate ' - : ' i Ni St eni 0 a
subj ect ansleﬁﬂcti 3\%%{)%%&g@egtl%ﬁﬁjpdﬁg%ﬁdﬁ?ﬁgeﬁ gg}\'/\lﬁ "Hngﬁfsgl%te%sacel | ul ar
domai n of G¥okibtabwithgratft fransfladatibh biPa@mbegeriip OTLM futaltandleelat posi tion
26 or nethiaonine at position 27 and ending with aspartic acid at position

150, or a pyueh Bindorgs gester avidify foghaCDB0 angd/or kD 8santigenstbpaymald tiarai n or
coon 2 . o . ; oh ot The.
od a1 Suc piht Boadl ARAE G RAR IO ot bYY £ b B0 Th

t he adm ni skquence tompgsing theeaipdcllars damaiastl YTIAA SthekeirfNamtoecRi N t he
early phase regi nen may rage fromthe first 3 to 6 nonths
post - t r ans pPAdEeEtTIBAD HisdP25nR3] teeionandiMP EGLAY remion arammytpted Zhe yutant nor e

frequent t *}ﬁ‘&e%‘%‘ #‘flot%{e {nl[yglgtibl% mll;palgrp ﬂ{oﬂ%% a?ﬁgpcg)n i 16 aéia%e(gl%reggeegv\}]{ pnventi on

provi des a net ng -an | mmune Sordeér assocl graft

t ranspl ant dhéreasebiheadhibilits bethenguthmanslshjlect an effective dose of a CTLA4
mut ant nol ecul e with an am no aci d sequence bg%i nni&ﬁawi t h nmet hi oni ne at

posi ti df 2408 enfirag=anels o4s sl matantmalecplsss L (HEAZY 1gi(Figem 7.0 NO. 4,

ti 9 24988 end omatisnimelecps FigBY 1.0 NO 4
endi ng w1 N BN S AR B PR AR hh e et PR i e "CrL e

nut ant nol eselb@ulam IUElE @igHe8 8] SBQTBINOSPEASE)S addeseAbddhpélAse I egi nen,
wherein the early ghase regilmen may range fromthe first 3 to 6 nonths

post - t r ans pHAAEARP e anddl104Eds Hiad #idsEP 8¢ more avidly than €TBAME. i s nore

frequent t ntQly.. .BRI.EF LON .OF THE FI S.[0019] Figure 1
shows t he ZQ‘S—% ibr?‘%‘%‘?ﬁ%ﬁ"&g"%‘%ﬁg é‘%‘fta‘ﬁfﬁgﬁﬁ&%gﬁ ghe e &ﬁ@?ygﬁd

Wil d-tyse GELBAhG] bver CRBEUsHimdsOORP calty HahAfisRdkichk Iégniénk E&?cﬂﬁ&ﬁ%n@ﬁﬂ? from
FACS assays show ng bi ndi ng of LI1I04EA29Ylg, LI 04Elg, and CTLA4lg to human

CD80- or Chdese, pyybicheioess acHoOgher and thesfrelgsoey oafinyinistxtdorpis én@easedif r a.

[0021] Figures 3A & 3 epicts. inhihitia roliferation of CD80-positive

and- Cheo. pautpe S R SR ERE S Drtllictodst 8% JouRif e SR ing pih22]

Fi gures 4Ae4Brls pRNR rhdiartandd frOABALANE 9 td 6 niBHiIR R e@hipitiid) The
administration regimen during early phase may vary depending on the status of the

o

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 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
the early phase regimen may range 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
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CTLA4l g at inhibiting proliferation of primary and secondary allostinul at ed
T cells as described in Exanple 2, infra. [0023] Figures 5A-Cillustrate
that LI OwBABGYiognsss nore effective than CTLA4l g at i nhipbirtuseepeioizezs ( Fl G
5A), IL-4 (FIG 5B), and g-interferon (FIG 5C) cytokine production of

al l ostimul af gd. Nl . cells ribed in_ Ex le 2, infra., [0024]
Figure 6 d}nsglﬁéﬁatj%?%@ecthﬁgfhﬁ &S@é‘%‘“&@% Hl“ﬂ;?%‘?eg?"i‘tgé{‘ PENG 3eachseapenesl g at

i nhi bi ting REkhiderah hMmishn® WERIBIBY Mbinin: v&'ﬁhﬁ%) Ll igpnkey T
cells as described i n Exanpl e?@ infra. F(?oz?]g Ei gu %ﬁga%?%uﬁ&s: 3 and
4) depi cts ROPISEID 8©:4nat with Ao amdicacid spgmene WepinainGTvitl alaninant nol ecul e
("L104EA29YI g... rising a.signal peptide; a pmutated extracellular domain
of CTLA4 stpé’?&t‘?oﬁggg??‘dﬁ&?‘ﬁg%ﬁ?ég 1°ﬁ8‘§iaf%%ﬁqn POHSERIPNO4: Fagtherti c aci d
at posi i onhe-&TEA4GhuBhARbicBEe Almi @RiHAR @%img SbinbAkks ding at
aspartic acid at position +12?1; and an1 Ié eg?on&gg&éggieﬁlﬁgglaﬁ?n Exanpl e 1,
i nfra. SEQre@N@Svhenritie 4artiepliase regimercineptinge fimndthafirt® @@ onths
sequence, respectively,. of a.CITLA4 nutant nol ecule ("L104EA29YIg")

conpri sing é’gtéﬁr%rﬁgfanégﬁfliaa‘il}nvgl_vﬁﬁf“é‘?@dﬁt@?t)?él@él‘fpﬂflﬂg}flsmﬁﬁqwg thenaa
starting atmémhigi oni ne at position +27 and ending at aspartic acid at
position +150, or starting at al anine at position +26 and endi ng at
aspartic acid at position +150; and an Ig region. [0026] Figure 8 (SEQ ID

NCS: d 6) depi i d i d f CT
nmut ant5 1§rgl ecLI ee(p!' Elt Soimﬁﬁm%@@q&% ngﬁ 'uen?ea_orry?at eIaA4
extracel | ulioa1ofomapipgl 1 HivAneLaLkbdd, HindBl HBRIG 1ahsRR0N 1 and

endi ng at aspartic acid at posit at alanihe at
posi tion - L10ARE, endiivild-tspe @EpAATg to GIagdg.at position +124; and an | g region

as described jn Exanple 1, infra. SEQ ID NOS:. 5 and 6 depict a nucl eotide
and ami no i@?@Tsqu’g}Eeé,szr &peilustiaie data gromy F IS mesays shewmabinsing of (" LI

04El g") commbiEipOYH: $i1 PRPETHR: 'Ti‘d}n% Xt lLul a by of
CTLA4 starting at nethi g!riﬁ@ﬂlg’ at %ggfutg?[gn + %igl)nég?(g?\ |n8 t&%nsg%%g@%@ acid at
posi ti dh +1Blls asalesstitzndtin iyampled, aftane at position +26 and endi ng at

aspartic agj t positiaon +150;, and an |l g region. [0027] Figure 9 (SEQ ID
NOS @ 7 angb(%ﬁdep 1gpees 2 And SR dapiie inkibitiome fioliferationend pasitive aBELA4l g

having a sicghg_ Wé‘g?oé%tlg&g &SEM‘FC.%%@Q‘?%R&@C' d.gequence of the

extracel | ul ar domal n star ioni'ne at position + 1 to

aspartic a¢0t22ht pBigutdsd &UBshoois tisdt d DEBY2 Y TeAik Ao Bff@dtive@Sint i on - 1 to
aspartic a&tﬂé%% position +124; and an Ig region. SEQ ID NCS: 7 and 8
depi ct a nbdi<btiEgk Ingpiqbfeation of pgencend yesepdary alastigyulaséd B cL A4l g

conpri $pNng ag8d&d-Bhad inpé’)&tnjlﬁgﬁ, Ay | d type amino
[0023] Figures 5A-C illustrate that L104EA29YIg is more effective than
CTLAA4Ig at inhibiting IL-2 (FIG. 5A), IL-4 (FIG. 5B), and y-interferon (FIG. 50)

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

[0024] Figure 6 demonstrates that L104EA29Y]g is more effective than CTLAA4Ig
25 at inhibiting 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 (“L104EA29YTg”) 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,
-6-



aci d sequence of the extracellular domain CTLA4 starting at nethionine at
position +27 and ending at aspartic acid at position +150, or starting at
al ani ne avopo&/tsma +26 and ending at aspartic acid at poiuscawd/01%39; and
an g region. [0028] Figures 10A-C are an SDS gel (FIG 10A) for CTLAdlg

(lane 1), LI O4El |.a %% and L104EA29Yl g (| ,§A); and si ze excl usion
chr omat ogr dp Ctb‘fe%éfﬁalfﬁ\% “4matang gisfecylsd %ﬁ%ﬁé@%&ﬁg compasing@ajgnat 0029]
Figures 11 Gb: L3R el Wtk i i ; LA el lul ar
lg V-1ike ﬁbg? dener at ed %r%%ﬁlta ceﬂsllgo (t}rifld;fr@g{%%%@ P {eﬂlgtehgae-r m %%Eﬁl?;ﬁNNR
spect r oscoph27 datl @ndihg Bt sdpantic aid ahposinded150,ewsnaftingw abaireRR Bosidah ©P6 and t he
MYPPPY region indicating. the | ocation and side-chain orientation of the

avidity entfRAEPHGEALAREIIGRSIA gtpogiion Hd>kaod ppdatRgian. gure 12 depicts a

schemat isc dj am i , L 0 9Yl g

i nsert. 5[ Oggfgﬁmﬁ gg%éﬁl%%%ﬁ%t}gb%& gobsfdgﬁl%gédn Ja&%\élﬁlggg%l:@%n?éoqaégﬁge of
CTLA4 r ecepequentSea CDLNGShu@namnoledily (“IDBTRI FEbkSER B ol foptidd;a

| NVENTI ON DEFI NI TI ONS,_[0032] All_ scientific and _technical terns used in
this appli CA¥r6A erusHBEArhmgR of Skt startiag @t methierangptpositioadd asdher wi se
speci fi ed. : I oL 3 B 1Rl G At I | ds or phrases have
t he neani nge?alsn Zagl ﬁglcf. JEE%?)LHS uxgar&gg,gg rﬁ%‘?tzlll%% ahal%egag@\e@llrhgﬁer 8'%o a

nol ecul e t heatlingpeadphitivadcid/atrpesinioni+1e8; Mddntlp ReSoraaddieribaith Exemgle I, or
exanple, a ligand for CTLA4 is a B7 nolecule. [0034] As used herein "wld
type CHPA4 infsg. SEQH M@ oeandérdoniet apusleptide andiaminaerid ssetpience of natural ly

occurring, : | N 3 [.D. - 9..and 10;

al so as desr%%ﬂeg%‘%f%%ggg %ﬁ?‘%&iﬁ‘%@gﬁjﬂ lliz%ﬁg )églﬁﬁjggg g s 1%1'\'%@?3@5:, or any

portion or aeuiatedtekiracellobi @oiaird ST L4 SgRinges nftdodih® dSpaaith @7 dndt er f er es

with a B7 so that it blocks binding to CD28 and/or CTLA4 (e.g., endogenous

CD28 and/ orendingAfgspagic asid atinogitigp +gﬁ%aisﬁétm&a}t ajaninecatpesigien td6 ard domai n - of

wild type [ i nionipe, at i(tion + 1 and ends at aspartic
ype G, ans%Eﬁfc %Q’;& %}rﬁé‘;{e“ PQHBG a}nﬁ anqggé%%n P

acid at position + Xtracel Tular I'n of wild type CTLA4

begi ns 141 t H0BEANI NBigate PEEQ IDMNOS: T AAR)@BFistsa mRERAE bed AGind /atd posi tion
+124. WIld type CTLA4 is a cell surface protein, having an N-term nal
ext r acel | ulssduegetadf hCThAM S haviRe® pignd paplids; A, wikdapaaminoescid seqhensptofpl asni ¢

oot o " ihEEHRERhb i BFRA R AV Btfnd & AR LEGHOS T (iphR 2 B

P~

nol ecul e. e natura
acid at position +124, or starting at alanine 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 CTLA4Ig 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), L104EIg

25  (lane 2), and L104EA29YIg (lane 3A); and size exclusion chromatographs of
CTLA4Ig (FIG. 10B) and L104EA29Y1Ig (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, L104 and A29.



occurring, wld type CTLA4 protein is translated as an i mmature

pol ypepti de, which includes a signal peptide at the N-term nal end. The
i mmat ur e Wwol2g@erpsizde under goes post-transl ati onal proce®sirn2006i011mh8

i ncl udes cl eavage and renoval of the signal peptide to generate a CILA4

cl eavage pr t havin ne enerated N-termnal end_that differs from
t he Ntermlﬁgﬁendﬁf%ugﬁd?%%gﬁ maic agegp ok & Veqiere PHLANAYAQIBAROV | |
appreci ate Hak}ﬁfgtﬁ@gh(MEMYIg%gﬁf[ ransl ational processing may occur, which
renoves one or nore of the amno acids fromthe newWy generated N-term nal

end of the [083144 cFeavatfedspidsimedeotilietand natino/atiy sequboeIfPEIAPRREHEE MRY
not be re tel enerating nol ecul es that begin before the conmobn
starting g%ﬁ§%b§n§f‘ﬁﬁ%%ne Thus, the nmature CTLA4 protein may start at
met hi ongkne at position + 1 or alanine at position -1. The mature form of
the CTLA4 nol ecul e includes the extracel lular domain or any portion

t hereof, whi ch bi nds PETBILEDODBSCRICTION QF TBEANMENPIONS usi on protein

conprising an extracel lular domain_of w | dtlﬁge CTLA4 joined to an Ig tail,
or a portion thereof that binds a BEFIN'BIORScyl ar enbodi nent conprises the

extracel | ulggsgomaif ekni t ; : o Figure 9. .SEQ | D NCS:
7 and 8) st[ar tzging at smeltl |do%dﬁ%&§%0%%§?ﬁ%§Hiﬁ%v@ﬁggag%%%‘éeIRF artic acid
at posi ti oomb®ly wed it the hitmglead othbranienpedficd 08 lise@in this dppliasRalhkc aci d at

posi ti ?ﬁn;&%li a juncti OB{a?rri no acid residue glutam ne at position +125;
and an Y BB HTE B8 ?§Hla§‘?1%r%"é’§§igﬁ§°e§1ﬂ%ﬂam c acid at position +126
t hr ough | ysj at kLl - +35: » i ne Qsition.+356 (DNA encodi ng
CTLAAL g wad Tabosi Red ety " St Bl inlee iRl AR ol i

Col | ect i on apABEGs andtB&Gholelnily,efbsétanphh, \wdiganVEHaSEas4 i B2 Hbld@12209 under
t he provi S&ES)ES of the Budapest Trea;%/TLand has been accorded ATCC accession

nunber AT 29: Ap perg heyein Pwild gype L TLAG or ‘nerumitetpd CTIQSY S0 IGTLAAI g- 24,

Ny 31, To0Tnd id ARedec dEhE docldrl BXRCSARCAY (s ol Bigngb s ' o¢ "
CTLA41 §5 mo(S8BQIIBN@8Y9 aid MBylsoek deneibed .S FidpRos.(3,£20E31) sSRARGge

sequence. [50033]9 As used herein, a "fusion protein” is defi ned’ as’ one or
more ami no“avild 23b Gl MERALIPR PReRTiviatige theesof, thatmecognizes aisd biatls 2 BAawn in t he

o oo ens HETaEs Rl alth od ot et iR 15Tl OGS N0 LS e

am no aci d sequéences there orm one 8B As used

herein, "sehdigeasus@Des snd/er EIYANR| BPdttRula@embbIHEBR theaRtdghipat i ves
t hereof, nat bound or attached to a cell, i.e., circulating. For exanple,

CTLA4, B7 dpmemyy vekhtype Chrhdé begingisvich mythianinecipagitian -+l mndrodd asbul i n (1 g)
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 extracellular
domain binds to target molecules, such as a B7 molecule. In a cell, the naturally

25  occurring, wild type CTLA4 protein is translated as an immature polypeptide, which
includes 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 occur, 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-



noi ety to the extracellular domain of CILA4, B7 or CD28, respectively.
Alternatively, a nolecule such as CTLA4 can be rendered sol uble by renoving
its transwerbecarsosdomai n. [ 0038] As used herein "t he extcaaskéodlozzesglomai n
of CTLA4" is the portion of CTLA4 that recogni zes and bi nds CTLA4 |i gands,

such as B7 nol |l es. For ex e,, an extracel | ul ar domai n of CTLA4
conpri ses ne Wﬁ%ﬁ?’n%eng’fa%ﬁg ﬁﬁ%&f’s 1hat begiadisiare the ceaPhstathiss pmiwmacid 24
(Figure 13 m&EQnide. ' I nat | , t. | | ul ar, .domai n
O CTLAd comoment. 2o, e AAthro CTL AR gty Bt ARG PeptisBart | on
+124 ( Fi guros ale®@jneSEQosifoNEE: The amathrd fym Jhke €TLAAGRb L@ IncH@BR{H2 | ncl udes

fragnments or, deriyatives of CILA4 that bind a B7 nol ecule. The
ext racel | ulSKFacriat dogrmer 3y paeionithergoh Whishdhinds teB7 SEQ 1D NOS: 9 and 10)

o) cout o 1 or0 e, TCTLAGRE 1 PRuEP a6 frdfi b2 ekl dfpeta
nol ecul e" refavikitypel CTlAe jdiiddAd aadg stilpvna bortioBERréd? thdBind sae A0) or any
portion or deriui/a}%tgi e thereof, that has a nutation or nultiple nutations

(pr ef er abl Yaf4f fias08 coprises hsrratracaiulatidomajipel il ipp CTAAZT(@S4 nut ant

nol ecul e h Nod- 14 1%} . . idenfical ta t
sequence o?’ﬁmﬁ?gﬁ? pe C'IstLA fDn%]fOechaéw?)E@H‘é%%Fp%' ﬂﬁgeﬁ%@f%m?h’gl é?ﬂ?][eati ons
may i ncl udending abaspaticeacithatiposicion 6 1245r dtagtinSathdnirielt §Osivbh D RMsparigo aci d
havi ng Qonserv tive %e.g.., Substitute a leucine with an isoleucine) or
non- conSer ¢ & BoyiEoY T124 ajunqtion mine agid sesiduie\glutamipetat ppsiterhatds; shd uct ur e

or chem cal i : i : ac | . .additions shifts, or
truncat i ong?%%gﬁgﬁl%?&ﬁgﬁg%u es"‘gﬁ}é@&%”ﬁag’?lﬁ (éﬁ(ft R%%{%@Ttwqug ul e
therein or lysinesipesitibheBET or gljtiee aLHcMoNMI56EDINSS eriadinz e BIOAMBNRs( i - €.

circul ati ngé or. gourrll\g@,to a cell surface. Additional CTLA4 nutant nol ecul es
i ncl ude t hGSROSYEE CRMP 1 497 with the AmeripgipT yretultme SeHection NATEEN s

09/ 865, 321,1066Y . RB5n11M. ... RPatent Nunbers. 6,090, 914

5. 844, 095 and 5%%5@39‘2&1 18R 31020110 #39%%%?&3%?“’&?@“%’? e T inT I Exp

Med 1805 20Be:d2058T(ch§9dN] hasGEbdcadtiedt TOU 266468 nEABDRTORARESY:Nt heti cal |y
or reconbi anie!r% [0040}9 "Ll 04EA29YI g is a fusion protein that is a
sol ubl e CTLRSISYuPaft alndPet fieweigik 7 93P hg CIR.Adke-R 4peChinbzerHatoster Qv

wi | dtype Cf& j ] 9Y, (a tyrosj m.no i d residue
substituti gﬁ?)g\ﬁ’blgﬁngﬁiaﬂ%?%e%'a@%%?gﬁ%r@é%neg% I%T‘y @428? gwd]t?llﬁ-g c acid

ami no aci dideatificationsuinsticr ORI TY6RRITHR sbRYLE OBLALIRASI I A Odhay 86t 2
portion ther o({ t hat _binds a B7 nolecule, joined to an Ig tail (1 ncﬁ uded in
Figure 7, §P§%‘ ey Ses! (Igadepkpeptidppgquenreodi ng L104EA29YI g was deposited on

June 2§, Zﬂﬂﬁﬂ“ t hAéA‘I&g H&‘gm %r“ﬁ?s-{(')aﬁ I%r]c')?e?'ﬁ” ﬁ%@gﬂéjd ansgonle r<])r %o?é anlzfantoeargd

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 to 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]  Asused herein “the extracellular domain of CTLA4” is the portion of
CTLAA4 that recognizes and binds CTLA4 ligands, such as B7 molecules. For

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

-9.



Application Serial Nunbers 09/579,927, 60/287,576 and 60/ 214, 065,

i ncorporated by reference herein). The sol uble L104EA29Yl g nol ecul es used
in the mawbades/msmsor kits of the invention may or nmay motr/UsSe@codm4® si gnal
(1 eader) peptide sequence. Typically, in the nethods and/or kits of the

i nvention, the nolecules do not include a signal peptide sequence. [0041]

As used heraspatic p¢id at Rosifionih24t (Fighre hb SEQ B Dy Jendd 0)-nAltemetivady.iade or
i id i . o f - inth
oA and or SABIEE dinah 3 CHAPEARIEE Wefipe D RoSIATR Frafalilaiity 1 1 e

donmi n. A rpabitibh 64124 (FipNA 1TRSEQIAINGOS A0 aad o). IBrdxRgcdlRIa2 demahdaclubest he
am no aci d sequence. A DNA chang&lgﬁx{ i ncl ude substitutions, deletions,
a

i nsert i ons fragmestspaderizatives PECHY: bingha BY memleculeanThawxiiecedbilal change may

ol ude sSUbpbla CTEAL S LN PNk IS AN NELILLASTS niy HORLI A0S O

C .
processi ng or cCl eavage errors e pro terna , mutatrons 1n a

nucl eot i de m@ati@RGRatThYndeahie binding aRidifylfilie OVLAYImSledule fdi@ BMmbRcde] d
sequence as is well ‘understood in the art. In that regard, certain

nucl eoti de [8&¥dns Apusriherdie as il Afvntsnasioteculsl angene wildhpe Gdé-Aftasl eot i de
codons CQU, . ) ding the amno.acid, arginine (R); or
codons GAUSHSY TR AU R R R e L IR AR
protein cambetieeadeliphkymeRAtoty (pFeFéeablfus He ¢k tragdlFhlF o _@iswﬂci‘c?f)e differ in
their specific nucleotide sequence, but still encode protein nolecul es

havi ng 10derftTledd). Seldadanutarhisolailn base batlueedi thet ibsgireardui gotas f ol | ows:

The mut ant .pol.ecul e may have .ong .or nut.at i.ons 2 ed herein, a
"non- CTLA4 1p?n(§1tccﬁﬁ%§ees %Cg'ofgﬂﬁ'%en%w%ﬁué% L]ﬂufegtaﬁé_gh%@g% "r ot _ei n

nol ecul e t RAltatt IR ndyThcliiid6heBf ndelad BB BcIIGEs s 8ubEIRevith ah BRI 3f Ng oOf
CTLA4 to its target. An exanple includes, but is not limted to, an

i mmunogl obdiaring cpeserebing (e subgitfito g loicingorith amiselhediag) for ner-ednsembtive the | g

constant reqgion,i hunan or. nk I onstant.,reqgion, e.g., hunma
(garma) ii% Ff&ﬁwgz ] %‘lef;_ff; W&}gﬁ?@%ﬁ?ﬁ? S%&%ﬁee°§ich?$§aﬁepﬁfc%ﬂ@g§§@4gigi on
can be 18U 9 all @6 8 5% SHICIATAN4 miBBdcBRE a9 , ,

5, 844, 095 and g,4§4, 131). [08043]’ As ucgéd herein, a "%ragment " agr "portion”

i s any par tindndseperehil Ldf4 moleTulathenin et aftashethefato.albhy mutaet metacaleel | ul ar
arget, e guay o el 8ot ig e Popad B e Gt A B PRFR y | et ute
mut ati ons th@hniGhelBaRed Melulk RbistBesMbl fyU Sf PAtbSt AR sPE & NenfiREs @ B7
nol ecul e. [0044] As used herein, "B7" refers to the B7 fam |y of nolecul es
i ncl udi ng, USR5, $0/314.865 ensl 6BZRTASTECDBD)S. PBRn2NEODEB)6,C000 187,314,088t nay
recognige and sHA%s3. and as described by Peach, R. I., ef al., in J Exp Med 180:2049-2058
(1994)). CTLA4 mutant molecules can be made synthetically or recombinantly.
[0040] “L104EA29YIg” 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 L104EA29YIg 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 herein). The soluble L104EA29Y1g molecules used in the methods and/or

kits of the invention may or may not include a signal (leader) peptide sequence.
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CTLA4 and/or CD28. [0045] As used herein, "B7-positive cells" are any cells
with one or nore types of B7 nol ecul es expressed on the cell surface.

[ 0046] Aswozeds/foer3ei n, a "derivative" is a nol ecul e t hatcshase@s/osmagience
honol ogy and activity of its parent nolecule. For exanple, a derivative of
CTLA4 includes a soluble CTLA4 nolecul e having an anm no aci d sequence at

| east 70% shywiqally, indhe metheds andéen ity of thegawentionothe wpelegulesedoapt mrludefd whi ch

recogni zes i [%a ., CTLA4l g or soluble CTLA4 nutant nol ecul e
L104EA29YI gs?p_’q’?bgé gisgzlggceeg herein, to "regulate" an inmune response is to
activate, 004l at As usdt Heeeiv] b @erni Fhithiidn” MHE@E s chagin ikamioddotide br nodi fy

t he i mmune response. The autoi mune di seases described herein, may be

treated by awigoradisegrcase phmuidtypesiodasyle, orgxample, 3 ehpmgadn g ONdct i onal
CTLA4- nd/r(ﬁtDQ- L1y I i ' j - itive cells. For
exanpl e,% a a?rrlg{ 351%1‘00%@ Eeégql't']‘f3 a‘ielg §5Lh§r¥v 1?%%?@2%%&%%31% C?Oﬁléaé%' %‘o ntacting

t he B7- posithitdoBi ]DNAVﬁlé}thﬁmF@hubcﬂcﬁl leddiAdtotieapt & b ahdie doi¥ention so as
to form sol ubl e CTLA4/ B7 conplexes, the soluble CTLA4 nol ecule interfering
with react issfuare.ah DOV elbpnge mraydmelnde subdtitptiocpdelctionse sedions aliemative B7

nmol ecul e. [ 0048] As .used.herein. to "hl ock" or "inhibit". a.recept.or, signal
or ol ecul €F ﬁ’@%ﬁ’sortt%m\c%%ore}frgf %neaW? I%'Cltlaﬁ: aré%:etl}l%ya f:lglﬁe g‘fbsflﬂlglop%’c(%%%l_(gps}. si gnal
or ol ecul gnseaoreiREAE, R¥ncAioR, br pRLEERZR ¢lchesde erBhr®6KAE Bradéini Nhi bi ti on
may be partial or total. For exanple, blockage of a cell-nediated inmune
responsé® cahlidspativielye srusationy inje neelegtidersgquanes masesulnm pistlgnt prutetian in

transpl ant,,,such as.fhe serum.creatinine concentrations fall owng renal
transpl ant e{C_P? 8%?“0[36 4?5’](1?1%]306&5 ésdwglg%ﬁ_i]eﬁs?omgllnggiF%‘gﬂg;laﬁ?g%@a%eﬁagh" nmeans to
interfere widchotibecdions emede thdhnictinihs atitld RS ples idudsnicldéBdapstions CTLA4,
t her eby obstructglﬁr&% T-cell and B7-positive cell interactions. Exanples of

agent s t hatC@lp LGGtand Lo Aensoding thg dming aaid.arginmst(R); oricedenst @A U,

nol ecul es su an_ antjbod or..porti.on .qrderjvative thereof) that
Fecogni zes QA sAGEE i aing &0 "hirks Roiiph “Bhveh plocin BS ehe. o7 1
B7-2); 13 salyubtle®drhfranliQticReidihelRclbs et diffes invBeit SRLERS duckbtiibie ol ecul es
such as soluble CTLA4; a peptide fragnment or other small nol ecul e desi gned

t o i nt er f ersequince, b etilt endods prpiein maleanlggthaying idTticd) seoe@)cBY - hieedinained
i nteraction hCL% .preferred eﬁﬂdi ment, the blocking agent is a soluble
CTLA4 nut arft™h¥l SIS A PYB4EA29YI g (ATCC PTA-2104). [0050] As used

herein, "t (G@lino REid 1 [CHmboD | BnOLoR: Shbdl| ChddRaSE Neans 1o nanage
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 F Uuy, uuc
Glycine Gly G GGU, GGC, GGA, GGG
Histidine His H CAU, CAC
Isoleucine Ile 1 AUU, AUC, AUA
Lysine Lys K AAA, AAG
Leucine Leu L UUA, UUG, CUU, CUC, CUA, CUG
Methionine Met M AUG
Asparagine | Asn N AAU, AAC
Proline Pro P CCU, CCC, CCA, CCG
Glutamine Gln 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 \Y GUU, GUC, GUA, GUG
Tryptophan Trp \ UGG
Tyrosine Tyr Y UAU, UAC

The mutant molecule may have one or more mutations.
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a di sease or disorder by nedicinal or other therapies. Treatnent of a

di sease or disorder may suppress i mune-nedi ated events associated with a
di sease, woebicnsize the synptons of a di sease or di sordecy/useadoecihe
severity of a disease or disorder, alter the course of disease or disorder
progression and/or aneliorate or cure the basic disease or disorder

probl em For exarrpl e to treat an i nmune di sorder associated with graft

transpl ant conpl i.she requl ati ng an iJmu response e.g.,
by regul ati hg&]u Sé‘ﬁ% T - (3}“@%4 %msﬁgléq%f? V& @Btlﬁlr&gr actions

W th B7- pagélkine’ aeAﬂSSany dtEih RAd1EMAE that 86R30t PAIHY drdlBHREnSH iARARR OF

di sorder may be acconplished by preventing or inhibiting the disease or

di sorder f rvoith Bhedindingniof GTLM@grt@@sgemgAn hxam;gjh lltcﬂmiea,s‘tmtm‘nctt hignitedrtpomi t i ons

d bed he t t t | ud
i bi ¢ Pon apareaiap i BEEFhshe i erar R et R h e
filtration rggibg i{{ImBhan &%oﬁ%é?'l@ l:@ns"ta[r@?ég%&ﬂ el gTHRRSn GRS S 11?f,§1§cﬁﬁg at ed

with graft transplantation includes prophyl axis of organ rejection by
adm ni st r atthohinge, Qﬂbmﬂﬁlrwom r'Thedlg constattregign cambaiautiiesigp deduse its

and.cr anspiet Qs o (EOSR AR S s e s At B B o o Seaser
i ncl udes ango4lijseaag uﬁ&ﬁ&@&lﬁda ‘t‘h’agiﬁ‘léh%} b p%ﬁ{@% aﬂlﬁ%ﬁs@%ﬁzntw itive cells

i ncluding, but not limted ol muné di seases,” I munoprol i ferative
di seasd$§, aEiELA‘ﬂmwﬂt@uth Emfejebls thessteeeltuvdat dmtahn gf@TLAﬂma@ptt@ns@gmemm

[ 0052] As , i mmune.dj sorders ass r af

transpl ant ‘?rS?Fhﬁ}‘?gEﬁ‘fgglaﬁ‘iﬁ apa(;}&dﬁptgﬁ@rggepgt, E*&‘élé 'h%e(ﬁ éﬂh’é"}f T-cel |

i nteract i ongpnyid Bf@i‘LRQ%ﬁer' 1Hﬁu&eeﬂnh§at1'oﬁ§tﬁd€iéﬂéﬂ e ﬁtétbuﬂﬁﬁ ttltﬂt_\} Lo, inmune
di sorders associated with'graft transplantati gn rej ect% gra t rel ated

di sorders, @Flah4 modgonlesfoha B midlsgdse (GVHD) (e.g., such as may result from

AR TT L R s S T R TS Rt
transphant @E\%ﬁd&&@&'@t?@ﬁ@é'@ﬁ Plcrh o8 8713 Bkt b RR0EAR anthﬁtﬁdgra” may

be solid organ allografts or xenograft$, tissue or ¢ ografts or
xenografts(bTLMamd/maCDa&atony al l ografts or xenografts, including but not

limted to ells so _known as islets),. nuscles, hepatocytes,
neur ons, éﬁﬂﬁ | i %Pseqil?e&?i@y %B‘Pﬁjnveaﬁﬂénﬂﬁﬁﬁ ce isi Wb ong ergmoredupes s f ace.

[ 0053] As WO%FEFQX rh ecble}lfsﬁff%e' ve di seases include, but are not
limted to, T cel yrf% ona acut e | ynphobl astic | eukem a;
testicul ar [am]ocemsmisedﬂ'ermﬁj “deyivptiveYds a andedadnthgishhiespipeyéd ¢ angiitis.

[ 0054] As Lflsed her ei n aut oi nmune di seases include, but are not limted to
omology 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%
similar to the extracellular domain of wildtype CTLA4, and which recognizes and
binds B7 e.g., CTLA4Ig or soluble CTLA4 mutant molecule L104EA29YIg.
[0047] As used herein, to “regulate” an immune response is to activate, stimulate,
25  up-regulate, inhibit, block, down-regulate or modify the immune response. The
autoimmune diseases described herein, may be treated by regulating an immune
response €.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  of'the invention so as to form soluble CTLA4/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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di seases such as lupus (e.g., lupus erythematosus, |upus nephritis),
psoriasis; Hashinoto's thyroiditis, primary nyxedema, Gaves' disease,

per ni ci owwo2neosn3saut oi nmune atrophic gastritis, Addi seoTasdispames

di abetes (e.g., insulin dependent diabetes nellitus, typg | di abet e;sh _
mellitus, t Il diabetes nmelljtus), good pasture's syndrone, nyasthenia
gravis, per{%ﬁfsdus, uﬁﬁ%ﬁ?e]&? Eoe{}a?i‘???) Pﬁ?lp&?ﬁgérr?éﬁm sighad epgeleciBD) ,
synpat het i Gn@RBh e waKIRE SENAGHYEHE ke ﬂ&{'sgg.ﬁi Gt IR s SteyBPy 0! MTUNE
henol ytic anem a, idiopathic thr orr%ocyt openPa, rmary brirary crrrhosis,
chroni c actbiyom arersaogrize] testl Bdodhgeer inhilbittdrsmaﬁb@grﬁﬁlli c&_t&t})dnctrdilrm, r h_e;J matic
di e.qg.,.rheumat oi d thrjtis, psoriatic arthritis pol ynyositis,
slclsgfig;gm??{g@n@’ Hfofga e te Tm?déat?‘f%ﬂgnecﬁ%@@qmwtﬁﬁmrdlelr that the
[ tign nkhi rdRe he foll ow ng
descri pti on nmiie B AT SR T ORGSR MR P ShRealiRfenmt o' T 00561
The pr esentconeentmatiomnfoflowirigdesal arangplarttigs of | mgunosupﬁresBil veI t helrapy for
transplantation. It is a fusign protein that binds to the B7 nolecules on

t he sﬁrfaci%&ant ﬁéé‘ﬁ‘?@?"ég@nthl‘?‘?&-“%ﬁew HQTAETSE) IT%HF B?Ltnzqii@rfr WQ?Iﬂ@ Ite I f
co-sti mul aty i : [ j t an D| ecul es 0
the i nvention |fQ%:]3?7“?ﬁ%ﬁ?@%’sﬁ‘{‘%%@%Eﬁ%@gg?@?&%&e VoY C_tlpgg‘?? ted

di stri buti end®7-pdsitivenicldntbmactibrar @xamphd of hgerspat bloslk BY igbrablisnsef f ect . The

resent invention provides soluble CILA4 nutant nolecules that recognize
bnd bi rL%B CoRbden B bire eepmity tos Bivteculen sebrsrnsntibedy o poision oCTerivetivat ant s

hi kdi / | g..For. exanpl e, LI
DaERzoYI g by e MK Reopdate il 3 B ey b O el A T o Renar
( her ei naf t &7-1,688%2); edotublefort (brisbridn b10d<ERBAvaNEraaPrsrans Adicehlds didhqlkd nore

avidly to CD8 i s stronger binding results in L104EA29Yl g being nore
af f ec%/i ve ﬁﬂaigleém&a aftptlgP Segmay ar pthes smed spdecidssdesjamed 1) mErErewitbdi ment

of the pre i & ' i s for. treating imune. system
of (Lhe B egRital ERV AL %5 CROURSEL AL ARG, s s o
conpr i $5 ng esbodinhent, Gt Blbcking apént i estuble £ TdiAChasatmbRCEIeNsuch@s @ subj ect in

an anount eff ive to relieve at | east one of the synptons associated with
i mmune sys H?@%%X%T%EM-WD-| y, the soluble CITLA4 nutant nol ecul es

i i ' d - t her or_i.nmune system di seases
by bl ocki nd CRL 1 REP AR R Sl o P or TR v PG
T-cel | act aidehardrsiisonidratyinastidital @@ ot (et redtaiead oF alss@s B7 bi ndi ng

to CD28, leading to induction of T-cell anergy or tol erance. |Inmune system
di seases i ﬁ@p{ﬂf@maygpp}gp%s immune-mediated events associated with a disease, ameliorate

20  the symptoms of a disease or disorder, reduce the severity of a disease or disorder,

— o

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 €.g., by
regulating functional CTLA4- and/or CD28- positive cell interactions with B7-

25  positive cells. Alternatively, treating an immune disease 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 L104EA29Y1g. Further, treating immune disorders associated with

graft transplantation may prolong the survival of the host and transplanted organ.
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not limted to, autoi mune di seases, immunoproliferative di seases, and

i mmune di sorders associated with graft transplantation di scussed above.

[ 0058] AmwOhesé/®ed3edi nent provi des net hods for induci ngPColusc@aoRcs a
subj ect havi ng i nmune di sorders associated with graft transplantation by
adm ni steri&&ﬁ th ragq%gt;i C conposition conprising sol ubl e CTLA4 nutant
mol ecul es d o0s e HEdeiFem opsane Fyiemn disghice ichides any dispase msidiated es

di scl osed el it Labidy f ok ' [ ' - er..condi tions
whore T-cel B Bt Hohs WA RN RGP RIS bl Mot eV S e

i nt er act i onliseases,cnmmmoprdliferatise diseassd) bhd fhmanndidcideldeisywetediwik ktag and
B7-positive cells, . binding of introduced CTLA4 nutant nol ecules to react to
B7- posi ti v&2RAMatiqty exanple B cells, may interfere, i.e., inhibit, the T

cell/ BZ-pogidyyve ' agll ' J.nsregul ation of inmine

res ponsés. ??605%20] %ﬁg%ﬂe@géﬁbg%ﬁn‘g‘%é Sg?‘%é\%ﬁt %:fg(gclgrl%? hgvg%sgr %ba?sggaﬁfagtopng i mmune
responses. naaniney trasphnseihtdbiissasgeaiatd Ky BOIL Bdratiionk RethIol polieyCTLAS

mut ant nol ecul es. di scl osed_herein may be by way of inhibiting or blocking

an i mune FeSBREdINg budeylimited to gnanwe disordeys 180unied witherafit i ng t he

i scl osed ReramiTHNEIEERIL BEreiRubRUHY. Grflels RAAMBIFEDELch os 1

| ynphocyt e (@gobichesatdyassulefrohbone maaotvatingplandb@ror ¢y tHRkhMARBA BHUCt i on, by
suppressing . T cell responses or_ by induci ng] specific tolerance in T cells,
C

or bot A0 FiRlemese), rerretion piithe eraftreitmngplentinclyding eagniegeigetingl afdewigmBrosi n,

interferin i g;ggg‘i{ i.nhibit T-cell .ol i feration
and/ or cyt g%ﬁér%&égggg@gﬁﬁ/ejan %gg%gn@%&afl ?netd él&?%ff ?@%be d”gg ruction
and i nduct ogganellog@ék br weHopsaFRNEisue BESS Aoghd¥Rcl kendQOELdr &Klded MUt ant

nol ecul es conprise at |east the extracellular domain of CTLA4, or portions

t her eof t habetpmy@llegnbs anynegrafipsecluting buk netdinaitedtopkin éfleticolls @lsoa CTLA4

mut ant ol i \ cid seqguence. starting w th methionine
Tt posi £ ORI o ARG BGSIA0 pAR AT S S RONGRC B Rt fulthr ¢ T 5E0 1 D
NCS: 31a&nd agpendigds] ibs, ndse, S drBNCS: 5 and 6). Alternatively, the

extracel | ul ar iorti on of the CTLA4 can conprise an am no acid sequence
starting wiW$34 andpusedthersis impanoprolifantbigghseasgsanclide, hui ae aot lpoded | on +124

Fi 7, .S 3 4: fi . SEQ I D - 5 and 6 0062
I( nI gg(raee b & i%%elrl\l? ?’Qﬁ%mg’of g%} %du&?{yﬂfhﬁﬁ%gtfﬁ%‘ﬁﬁng%ﬁeg% énggg‘?ngﬁg br E)t ei n]
conpri si ng célBmgptotas ehd bérién Haiphb&ytRlan&lid having one or nore mutations

in a region of an amno acid sequence beginning with serine at +25 and
endi ng wit 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 anemia,
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 bowl disease

25  (IBD), sympathetic ophthalmia, autoimmune uveitis, multiple sclerosis, autoimmune
hemolytic anemia, idiopathic thrombocytopenia, primary biliary cirrhosis, chronic
action hepatitis, ulcerative colitis, Sjogren’s syndrome, theumatic diseases (e.g.,
rheumatoid arthritis, psoriatic arthritis), polymyositis, scleroderma, and mixed
connective tissue disease.

30  [0055] In order that the invention herein described may be more fully understood,

the following description is set forth.
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arginine at +33 (S25-R33). For exanple, the alanine at position +29 of wld
type CTLA4 can be substituted with tyrosine (codons: UAU, UAC).

Al t er nat iwel2gge/@b@ai ne can be substituted with | euci ne Pcodsees/oitdds UUG
CUU, CUC, CUA, CUG, phenylal anine (codons: UUU, UUC), tryptophan (codon:

UGG h d ACU, ACC,ACA killed th
art il ﬁeraS?P'y“&éﬁgﬁgi@maewumm@m%m@; SR un”seavence

correspondsy t he D8k f Blh!ﬁm? g

anot her e ntTltl IJggso l}% t16Pd§ﬂL§§fekQ gﬁtda{sgl gcu e |gH§@$SVsel[t§% j%”ot ein
conpri sing fbﬂmmplran'aﬁem IItﬂsarfusioapfmemfthaEBhﬂé th1éhei Biymoheules otiiesupfutat i ons
in or near a regl on of no aci d_sequence, begi nni ng w t h net hi oni ne at

+97 and endi ABHSHITCGNLRS ?F’élméf\ PCs pmbibie reguipite cEstimulafian fer T-relici ne at
posi ti og Gkgﬁ'va%x V\TllléjSO i Ag% an 1?81&%\51@?{3' ﬁmgh‘ﬁg{lﬁﬁﬁ &fﬁt Iﬁ‘l[n‘elx?stﬁl ' |d

(codons: avin 'S Su

referred t thﬁmesuppﬁéssdnlts 04kd tpsrickagidistriButioEEY 1ts[hqbl%ﬂa15taﬁg&darfﬂ) the[ 0064] hi
yet anot her enbaodi nent, the_sol uble CTLA4 nutant nolecule is a fusion
prot ein coﬁﬁ?qlg‘?lﬁ’g"ftlﬁéf%ﬁtt reedrPSERBinveRsieai o Gresspiyble fdlgneaet or nore
mut at i ons i F

enbodi nent ﬂblé%ﬁiﬁeﬁ r&%},ﬁ@%@’% %19%%5&?{)12@28? yﬁ%ssol?ﬁriee a Odﬂ)%éﬁ? ?‘g% +29

i nst ead of salubh (DELAandltagity]hmanglmrdvﬁiﬁtym@@U&Omdfbi@@smale@qtmﬁlg euci ne.
A CTLA4 nutant nol ecul e _havi ng these substitutions is referred to herein as

L104EA28YI §or pxagtnle 104BAGPY IS Wods appraxignaely 2fpld merelaaidly depavilddyeul e t hat

Sune 10, 2000 a FrrheAA R AR Rk CRP P P B iR 8RB0z "
Uni ver si ty nffhre dvidlyMarGIsse , TNA\si26Hged Bindd3%eduXE GCLNME ATV 1 Hthe. mdide pD16

L104EA29YI g vector is a derivative of the pcDNA3 vector (I NVI TROGEN).
[0065] The aifﬁﬁi%Y?tth@hCFhAﬂﬂe%tbéﬁWwwe%m%F@ CTLA4 mutant nol ecul e

7(SEQ 1D N o 358 b A TR p et PO R W e &) °

thereofl5 angnamegiseén disbades. aTh@fr&tHo'd@c@@bﬁiB ddntiMisteRing lafthéripetfid/ or val ency
of the CTLA4 nmutant nol ecul e. ]@5?1 accordance wth a practice of the

i nventi on, OPW@OWBP%tC?m@&ﬁmBéO 6@1115@1&@(?16@(1%@%8613@9%% tor portion

donai n. " For et o g el PigeheleitPr at FHE pRHRESFaBUrEH Elhst an

regi on doesmifine 8}t disdasdet Aﬂﬂﬁi&h@lﬂy, ithadaneblé ETPAASAutaht hBRcEP] ect. For
exanple, in clinical protocols, it may be preferred that nutant nol ecul es
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 CTLA4 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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i ncl ude human or nonkey i mmunogl obulin constant regions or portion thereof.
Exanpl es of suitable i munogl obulin domains include, but are not Iimted

to, 1gCg woQhaOgsossal ), 19gCg2 (1 gCganma2), 1gCg3 (1 gCgamuma)s20060CH4s
(lgCgamua4), 1gCm (1gCru), IgCal (IgCalphal), 1gCa2 (1gCal pha2), 1gCd

I gCdelta) orlgCe (1gCepsilon). OQher isotypes are possible. Further, other
i( n’?m nogl o%) lBOF]IIII%E Bﬁése gq{te%@@]ie(ﬁ]gelgr may FQ"P@??%? 1I‘*F‘erlé]@)1b1tgtﬁlé TrsH4Bitnesitive ef er abl y

ot her weakl @kt ﬂgmﬂmmgg]}jq $ R0 '895{' [ ant regions or portion
t hereof). [0067f Fér clinica |eo ot ococfys}, I eir}gs%gir}%%'erred that the
i munogl obUP960] noi Anytheoesbalimert jrovidesmeiots f MéglatingTmRene eEPEARS, i N a

subject. The preferred noiety js the inmunogl obulin constant region or

portion th © IpSRONFa dAYncERlatRdfEsuse )y the selibla tid didopttantmelsaeleant

i _ _ imdgiopblantimobmbant
<, oo PReFl RS ROy EEATRO o bt ARl AR B ot o

ef fect or f umptdgosss osmak im®lve prevengng theiadi@LARITah SmmiBe tapbm@. The
conpl enment - d%@ n(gelgé cytotoxicity (CDC), or nediate anti body-dependent
cel | medi at 88! fﬁ’t ot @iuiant meirseles digedosedherginaninhibit theifecofionng! have one or

nor e rrutatigpﬁa- r.ef i in, .to reduce effector
functions Sué t%ds]?égg’](SJI%&W\R{%%}?Pgﬁ%ﬁﬁicgﬁhﬁgﬁﬁﬁrﬂ%}sm{ & bi ndi ng
capabi | i ty cgfokiregrodmtiondlyshppressit©TictB rdsba@Re or By indA6ihe 85dchiL RlerfiRer €asi ng
t he bi n&i n% capability of the imunogl obulin to Fc receptors. For exanple,

mut at | &fs iTh TtasHs:iomba 5}11611?64‘fﬂﬁS%b@t@T%@mW?u%ewmdyfk)semlﬁmmor al |
dh ol . gro: . not . o
at pgg Tt o @eﬁ%ﬁﬁ%‘)@ é’fa]]lﬁ%‘l%?%? geih g]%g%:m?n ot el Healieern 10?1 IQ?I%F o S?S

SEQ | D NO c8ipokinthsecretion) and thob wsult insddRicyd figye absRictioe hnbRdbdRnyral.i ne at

posi tion +14? substituted wth a serine, as shown in Figure 9 (SEQ ID NG
8) . Furt he el LRESPATSIENSSH 8T AIghe i nmunogl obul i n noi ety may i ncl ude havi ng

the | eucin POS i + LIt uted. wi enyl al ani.ne, | eucjne at
position + %@%ubs?ﬂ“&a éncf& é\tnﬁt ‘Hg‘f%‘&%sa"r%népﬂﬁ f‘éi,gasggheg W%@lgtdob‘@él?f’ on +147
subst i 181t e€TiA4) odbarionethefosaiat BdTEDIIHINGALDS! ThI WSS driG] ude
those descri bed and disclosed in U S. Patent Publications Nos.” 2002/ 0114814

Al and 2008f 8 {5 1Aybmpant moksculpspmiprisesNapsamigo adid s7@EnemstaBing 501834, andWO

97/ 28267. . ol et | pncl ude | ypept i de 1.ags. | es of

suitabl e tg%gﬁlglr]\lg%ﬁ&g% @r%ﬁoﬁlgb alsl‘?arﬁqf 8‘(%8t%lg)?sﬁté°np 4@%3’(@8 v gpl 20
mol ecul e, BEOSHH @QW; @r fighd SYSEQ KOS 8 26885 hAItEnati®lly, #he extrh@fiar) . Gen.
Virol. 75:1389-97; lkeda, T., et al. (1994) Cene 138:7193-6; Falk, K ,6 et

al . (1993) pegion of e RbiA4 cameomprisesm: anfinp Reidisaguerce sfertials wihl:99uthe M r ol ogy
204: 789, 931305i%1}11§f tlﬁglhg%ca%iagrﬁc faglrd af IS)oesiﬁlgn &?gf (P?éu%e 9,0 §Eb lH)%\IOS: 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 beginning with serine at +25 and ending with
25  arginine at +33 (S25-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, CUQG),
phenylalanine (codons: UUU, UUC), tryptophan (codon: UGG), or threonine (codons:
ACU, ACC, ACA, ACG). As persons skilled in the art will readily understand, the
30 wracil (U) nucleotide of the RNA sequence corresponds to the thymine (T) nucleotide
of the DNA sequence.
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(CGerard, C. et al. (1994) Neuroscience 62:721-739; Byrn, R et al. J Virol.
(1989) 63:4370-4375; Smth, D. et al., (1987) Science 238:1704-1707; Lasky,
L , (1996W0S0cicememss233: 209-212). [0069] The invention fecthmseooenmsugies

sol ubl e mutant CTLA4lg fusion proteins preferentially nore reactive with

the CD80 and/or CD86 antigen conpared to wild type CTLAA. One exanple is
L104EA29YI §0043] shorinptherpgbediment; thegolublaGELAS myantsyolecudep@ fupignanot her

hod: " .| . . ) .
nerd r ot BB RRHAE ol e THA R HonltB) SECTEANREIRRG B hfiSRHAROAT N°
i mrunogl obid bimdaps kégdéh oflddeanhide atit @BquRAtEBegitifly Gath MehiaftheatdPa@ti d,

i ncluding glutamne. The junction amno_acid can _be introduced by nol ecul ar
or cheni cakndipshbsglycipettinddd AFvAlaT. Freexgmple, lopme]at ppsitiot et of

enbodi ngnt ,_. e LA . c i nel s e A npgl obul i n
porti onng( eiwdfd, $§3§R4éﬁg 33%5%%%{%1%3&0\%?@ O(g(gn;l;%/ ' Q&aﬁ&;}f lghe

cystei ne r egiiduesutant bidduleRvini Higie selafBitiongs rdféieed taTHerdg hob1U4BIg por ti on
are substituted with serine, for exanple, the cysteines at positions +130,

+136, or +1{Bgurer§, §HRIYNOSESOapHONOS: 3 and 4; or figure 8, SEQ ID NCS: 5

and 6). Th ant. mol ecul e al so jncl.ude e, proline at position +148

substi)tut eEOWﬁh aIn eek ?%Ogﬂ,‘eréegl%g)ﬁl&ﬁ??’ithe ?—‘?IBJ@F eé ﬁ%@?&‘#%yﬁéggnh 4) or

figure 8 (@RGd Qo%boép@ﬁgg ik extr@TZiar Ab@amod bl TeA £hdAdg bl @ithoreol ecul e
e se

can include a signal pepti I&gence linked to the N-termnal end of the
ext r acéf | uztatihmyan thec¥25t RIS @i M7 80lfitegions. Korexpmplenin opslcahedanetthe

signal pepti n _be any sequence that.w || rmt,secreti.on of the nmutant
ol ecul . Prct e AT Bl R PR SEsit e RBRR T 20 TR phaRRs e
(1989) Mol ggutarieRl dcid Bipkitiof +18PhéteddoBleucidt. BDSTL.AQ ﬁ*ﬁﬁanthholbélﬂ@ha@ﬁ% ,
(1986) Nature 323:346-349), or the signal Eeptl de fromany extracellul ar

protein. [ Ogpapubstitutions irefemstl éelgreingad. 10AEAA¥ g (égwn oSEQIPANGSsI gnal

peptide link the.N-term nal ,end of th r | ul ar. donmi CTLA4,
Brd the hudth 2-nRGIOber sl Reate) L ORI VI Bl EDRE o
t he G- ter miNahERNGYDS addiPastiehbaed lohUlias 1910080 Rvit théAlidicard TySe OBlngeul e

i ncl udes the oncostatin M signal peptide enconpassing an amno acid

sequence h&allegtioneAN ©h), 188Gk Upiysisity Bivd. Mandsas M 281 Eh2HY @&TGo¥Not i on - 1,
he CTLA4 i i i id havj i oni
posi t1 on + PR ARE g Eashapan PEARTIR Wi £ aRT g Pl AR DRt no act

residue gl yiNiTROGENGOSi tion +125, and the imunogl obul i nportion

enconpassi ng an am no aci d sequence having glutam c acid at position +126
t hrough | y4PefSlat Phbsinvertion:B8Herqroyideci srduble A4 motant-@6Bcule

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: 5 and 6) or portion(s) thereof, 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 CH1

25  domain, hinge, CH2 domain or CH3 domain. For in vivo use, it 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 monkey immunoglobulin constant regions or portion thereof.
Examples of suitable immunoglobulin domains include, but are not limited to, IgCyl

30 (IgCgammal), IgCy2 (IgCgamma?2), IgCy3 (IgCgamma3), IgCy4 (JgCgammad),
IgCu (IgCmu), IgCal (IgCalphal), IgCo2 (IgCalpha2), IgCd (IgCdelta) or
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[0074] The sol uble CTLA4 nutant nol ecul es of the invention can be obtained
by nol ecul ar or chem cal synthesis nethods. The nol ecul ar net hods may

i ncl ude twe 2b@ldogossng steps: introducing a suitabl e hostcraiskoosioris4@

nucl eic acid nol ecul e that expresses and encodes the sol uble CTLA4 nut ant
mol ecul e; culturing the host cell so introduced under conditions that
permt the I568flscersilopy Qihst isetypenae passiie. Fentleruother immnoglobulini ng t he
expressed . T kgnal tid ti.on _of . 1he mutant
mol ecul e pergr6 }rha?%t r%égsgépﬁ%ztﬂ%n @n’g‘f@ég gjfe OSE%P%@IC %pg & edv%er?k{yhoé U811 surface
and to be ggemmibgehi®iminbBodlesilirC@nbtantiagiohs ansdrabgeherddrant nol ecul es can
undergo posttranslational nodification, involving cleavage of the signal
peptide to [BO@duceFer dhmiogl propacelseit is Hrefetrag thah thedmmaunoglodutih dietyrdeesgl obul i n

portions. T of npy. occur _after.the.al anine a ition -1,

resul ti %g in%?gﬁérlr%aég;%%ﬂ %H]tlm%? BRRmEe Hb%?‘%“ﬁe?ﬁ? BW&ﬂge%sa{fmﬁté’le fi%n + 1 as
the first amnmimoplobdlif Eb@ne refionErRokdrNBSeoB iddMdiflg tHhubda8Wr eadtikepEQ | D

NOS: 5 and 6). Alternatively, the cleavage may occur after the methionine
at posi ti omopmoglebulin Fenytans regionston pertivntthereofmPrecaxampleacfi anyitablani ne at

iti - .1 t first 1 1d.. [0Q75 - i th t | d
e avare © HAPBBRBuLs BT iBARRAbVRY e RRer e G B ul 1 n
the productyge edn dedidRefectol AIAOR su¥REL Bl 18 BE li'ecteBﬁ‘)%sl,, %‘:ﬂ:@ia@h teins

produced can have the am no aci dlsequence of residues: o0 +357,
(ii) - 10 t comphmentidependenticytatoxi8iBB(EPCY, iov nediate 4msibd8p-dépandenteell; SEQ | D
NOS: 3 and 4;..qr. figure.8, IR.NOS: 5 and 6) .. [0076] A preferred

enmbodi ment I?‘Asdl%e%Wgﬁﬁglﬁé%u&%ﬂmwpgéﬁg@“ﬁ%ﬂ%mﬁ TR LEENQIG| ar

dormai n of  hyibaiors Thdidin! [ E8l hOCRD! doftair® & Ridub ARG shdHIRGIEODUL | 1
nol ecul e (e.g., hinge, %’ and CH3) .O 'I@#Ii’st pr efé;?frfée%orm e%?gﬁ‘%ﬂr?él udes the
CTLA4 por t iasAREC) whers therdnuttion neslulatesehe bimdagsiapapikity cdimheno aci d sequence
havi ng met hi oni ne, at..position + 1 thrqugh aspartic acid at positign +124, a
junction aﬁ{nﬁBmﬁgogu]I“gEq lﬁq.xfégaé‘fiu‘?%wli‘?ésnég Obg%‘:?etaﬁ’élﬁ the bigding,capabaligy of the

i MuNoglsobytfinBelobiBRtPRCR i ] i EhddAbbiRAC ¢ hr ough
| ysi ne at positi g]r’? +357 or g%%?ngggf&l%%gﬂnﬁg%&é%ég&h e %ﬂggﬁbgg{ghavi ng the
ext r acel | ulmegietyonai inclofle Cangds insanyot all éd cgdeind adsicukanitha the hingsi ti on +29 is

substituted, with tyrosi ne and | eucine at position +104 is substituted with
gl utanic a&omamrﬁ%‘y‘?%%o&rwaﬁems BRasttoRs 6§3éﬁﬁé§ﬁt%+lﬁgl%%wbét1@£ﬁﬁl be

mutat ed, s QuifiN@hint RS, SR RO:BASTHS Atfurdibuiih oAt ddiRonng

substituted with serine, the proline at pdsition + 1"s” su
wi t h seri nehe fiilolise atpiaaitionald8 cubstitited dithiageahe ds bkswen in Bigule LOSEALTY| g

Fi gure, 7, I .3 and 4) .. i
(Figu %O NSE %) Iigur'\tlgcsm the mutatlolzs in the immunoglobulin moiety may include having the

leucine at position +144 substituted with phenylalanine, leucine at position +145
substituted 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 A1, 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., et 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. et al. (1994) Neuroscience 62:721-739; Byrn, R. et al. J. Virol. (1989)
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[0077] Anot her enbodi ment of LI 04EA29Ylg is a nutant nol ecul e having an
am no aci d sequence having al anine at position - 1 through aspartic acid at
posi ti on wb24d¢6/@msg3anct i on am no aci d resi due gl utam ne RETAISI006i002848 125,
and the i munogl obulin portion enconpassing glutam c acid at position +126

(e.g., +126.4. y | ¥Sik at, posidol +357 0. i he _at sition +356).
The porti on@ilzg%/ﬂgﬁtshéﬁ%t)@’ﬁr) a%:tea?'r Ellgtgwg“ﬁlr‘?ﬁf% 2%1?1&%&2%;‘2‘#95;’&1&%63 t hat

al ani ne at §o&idei 283:2891235. repl aced with tyrosine; and | eucine at position
+104 is replaced with glutam c acid. The inmunogl obulin portion of the

nut ant ol e@8P i s Thainveadon Birthenprovives sglubleinmeant 3 TIpblgtfisiosprotdfly  +136,

d +139 h.Seri. h ' t itiqn +148 i

“opl aced w CRLP ALl el on e P ey e Bameredfovald

L104EA29YI gtyp&CIUAG. DneSx&nble iNOB04BA 20 o4k shéWh &I Fiche 5 smg D fesignee has
In

been cl eaved, L104EA29YlIg can either begin with a nmethio at position
+1, or begi%i\ldvﬁ)th al anine at position -1. [0078] Another nutant nol ecul e of

the i ti i | bl Ad t I | e havi t he ext |1 ul
dormi n of - HOV CTER R Bl r b e b Car RO B Ga WS X c. g, -
hinge, CH2 janetidatidlino 11l SosMRlee Gl ch it Richidd B8toicaf 1ROCTLRA pBridu a3l N aci d

sequence encodi ng CTLA4 starting wth nethionine at position hr ough

aspartic acitmunogihylin perion] Ihe jundtion emimnacadoancheaaiydntias ddgingludingni ne at
posi ti +1 and t.he i nogl obul.i n portiqn conpassi ng an am no acid
sequeng@ haé?f st Li%ﬁ%c%ia ?a?}8§?3%]g%ﬁltr9%2‘§%t%¥r£§ﬁwlﬁf§i°ﬁ@n§iﬂ position
+357 or gl yghihesidneBRds kh&n 38 artIne portion having the extracel | ul ar
dormain of CILA4 is nutated so that |eucine at position +104 is substituted

wi th gl ut ani087Hci dIn arethen emlpedipmamt,i thersafible KT TAA mntantmbkeuleéndlsdedghat ed so
that the cysteine . positions, +130, +13 nd +139 are substituted with
seri ne, anﬁ%@oﬁfogﬁlﬂgo D (&85 bitgR Qlilagn‘i?gfl-&fggqqug ¢ Beergany osdl} pifee Thi s
nmut ant nol PheirSsiGlRS) Witieh ek Mgke! ; E ' - QID NGCs: 5
and 6). [0079] g\lrt ér_nati vely, ange%}gﬁﬁgh}%&#n&%&@kgwé%%%%&I ubl e CTLA4
mut ant lAol evbstduted withgerine, dsat exaoglld, theeystbimeaatipaitidneg i 80,GTI38401 +180ed to a

h i | obu | | 0., . hi CH2 d CH3). Thi f d
ol ecul o | neettes SEREEIPR:S 3t 4 BHE SrtRQ A # B Heretiagiquence
begi nni ng whélbciab AR AR McIRRSHE ipiémin'e aﬁg&%&%ﬂ%ﬂﬁﬁﬁf?ﬁ Wi %f%ﬁle pgsition

+124, a junction anmino acid residue glutamne at posrtion + and the
i munog! obwhpwn poFiguwen7 646D Hp 23S rigamyll 4) toa figarec(SEQ@ID Paxs: 151 ad 63.126 t hr ough

| ysi ne at i1ion_+35 r ycjne at position, +356. The portion having the
extracel | uﬁgﬁ'}%om}rhe #u@?fﬁjiﬁ‘lsmﬁ{%lé{né&cglﬁ cpp Ficlude 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
permit 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  [0073] 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 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

-19-



| euci ne at position +104 is substituted with glutam c acid. The hinge
portion of the nmutant nolecule is nutated so that the cysteines at

posi ti onsweb8€/108M36, and +139 are substituted w th seripog/USaovd/ottses prol i ne
at position +148 is substituted with serine. This nutant nolecule is

desi gnat ed .eln as L104El Figure 8, SEQ ID : 5 and 6). [0080
Furt ger, t O%flﬁlillgrrlﬁol é)ﬁssbq%g?aégm%cgdgﬁe%q@e lﬁﬁ%‘%‘ﬁﬁcmt Qé%ﬁl[@n ﬁé@‘% ng: (a)

a first am theouphilghiSeaWeLEen 28570 anepdtmopsgt ein, e.g., CD28, CD86,
CD80, CD40, and gp39, villbﬁich bl ock{s@ celfleppr%)blqﬁferétion, fused to a second

ani no aci d K8ddencdhe gplpbieHel st ot maiecubsiod tiedquanion chebagb@ided agnent  of
t he extracellnlofélcgr donai n ﬁ;ﬂ’gﬁt ant t%ckA whi ch bl ocks T cel]l 1L‘)‘roliferati on,
such as, for exanp! e SH%, SCiIBTHE M eén%lsﬁig%ﬁr@?th@dwmns da éheat
posi ti o +1follbwisiiepas Rafdduein@ &l sdi ekl YRtn (&l /. ID NG 3
and 4; or fiogur e 8, p%EQ | D O : SSI@%%Hgft;&g%th(%@ﬁ}é{%?&rfé%%ter%u}\eiﬁéqci d

sequence whxPressestand ggcades thgeotubld CELAdmitay meleandanliesngdk bk dellsoof t he
nol ecul e. EQ xanpl the .third am no, aci d sequence can consi st

essenti al | ym%f’g Cﬁgﬁﬂggccf’{ﬁ?l@%ﬁ %ﬁ’é%er@it t?‘hﬁosﬁic%@, eXPrEPs Hisdnitpt pelgrdes of a
noni MuNogemidGsdl & bahdskd iRl ' i nogl obul i n
nol ecul es i ncl Ede, ut }gﬂr}e Snot I iﬁﬁﬁéﬂgqﬁglﬁéﬁﬂ repﬁ%é&%@%ﬁ% ogl obul i n,
e.g., |gCglmutagkmelecilspeypitsshapmteih solamisitd be exfro®8d bn THeecellrs@sRes and

i nventi.an gl so provide thod_ for treating an immune di sorder associ ated
with grlgf t %Pigﬁggﬁtgﬂggﬁ}eﬂwgggﬁa eﬁ@ﬁ@ﬁ%ﬁ@utﬁ@ mole¢yseen vaderappestt i ve dose
of a CTLA4 tiskRAbnd o R8tdag oM ihio e ! f LA4 as shown
in SEQID NO 8 brégi nni ng \?vi’tlh allafgﬁ%%%e Apf{(;&sll% Qg%%%gﬁﬁ%rtg%ﬁchﬁi ne at

posi ti on 27matree rraldimigpvinig the €9hav4t dnd the irdmahogleisilini pomticdds0 ThekleaviRr tion

t hereof. Additi ona#t%,hiag t.he extracel lul ar, domain or portion thereof an
al ani ne at PESTEIoHIEL] auggainosiiioadlnreshltiag iys Befuie mutgnd mol¢csleci ne at

posi tion 13Qving rSatlidhink Yt Sckiddd P L0 5hid (Fi f :

adm ni strati or?%r egi nen cf)ﬁr%rl%sntesl gsnﬂggfﬁa‘%%@%ég?%gﬁﬁ?msﬁ%@ﬁépﬁt hge early
phase dégi mvd 4rayligangeSEQIMNOS: § tnd6). 2Alanfived) tHhlPosie bRBSR aRtAt i on
and i nvol V%ﬁ adg}]_ni.st ration that initially is nore frequent than nonthly.
[0082] Addi'tT ORHTRNe FPeSIHPRs&rESHIHDS Ht 3 Biatust BRaabmolkecistpmgrabming aat i ng

an imune @os@ibHen adavdrieiSdoWiih graft transplantation by adm nistering
to a subject an effective dose of a CTLA4 nutant nol ecule with an am no

aci d sequerl@@7pegi Oneé siglied intherettwould beawire RS ekprogsich/ofanNd48AdOY W t h
aspartic acid at.. o%ilti on 150 of SEQ 1D NO 4, or with an am no acid
sequence b&FTHE I8 fentesf ndhe proslysiion efNomdfrdtemniabligriantshsush piatt i c

aci d aboposhd p8RidsiHocePELR hlRet2 Snio c}(P&ﬁuénr(]:g of fastles: (@) +1 to +357,

(i1) -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 CTLA4 linked to all or a portion of 2 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 glutamic acid. The immunoglobulin portion of the
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mut ant nol ecul e adm ni stration regi nen conprises an early phase regi nen,
wherein the early phase reginmen may range fromthe first 3 to 6 nonths
post -t r anspl2assr@gizen and i nvol ves admi ni stration that i mCritskeog/oim4s0r e
frequent than nonthly. [0083] The invention further provides nucleic acid

nol ecul es conpr,i si,ng,nucl.eoti de sequences encodi ng .t.he 1 No i d_sequences
correspondi%[gqtémflﬁ‘gﬂ%‘éaﬁmﬁ IBu%%EIA%q%ﬂtt ﬁfy%f‘%sca(ﬂpg?h@?s“{r 0. TieAatton. In .
one enbodi mgBY ard dGstitieli Ghith éﬁhlé’, a@ialtﬁ‘&woﬁnéi&t;ﬁ)s%a(@ggssubgtmz\h‘ﬁ&ha hybrid

thereof. Alternatively, the nucleic aclid nolecules are RNA or a hybrids
t hereof . [ ey TAdslinutambadolacpletib designagstt icosin ps BIO4RA2%Y Tg€Eigure, 7,8HQ h

conpri ses wmg% eoiéilde sequences of the invention. A host vector system
is also provi " host vect or system conpri ses the vector of the

inventign i Sui HAsddi | [ i ncl ude,
but ar egnotlml)?r]ﬁ t e%ﬁ%,er pr okdél(rhgelllgt%fg Egﬁgﬁlg%glag?i %lgt%#ﬁcta%ﬁl @g&ﬂf%@@% LII:f‘l'he

i nvent i on ianghaged sgivenceEteuty dalincampesisiohi- b tizolgir aspatic iacidtahpoditieat ment  of
i mmune disorders, associated with graft transplantation conprising

phar maceut iﬂgﬁl 3JuBeHon AN a@&@%d‘%fﬁg@%@mlﬂﬁ+%@é‘ﬁfi thol ecul es hi
certain enbgdi ; ! ngﬂggn L . I ! f

transpl antati 51;158 %&gulrlr%g(?g%) ed by %E%@é g%?\ lgraé%%t_%ﬁg%ﬁﬁbv 'gg’eﬂ%

i nt eract i onlsrough lysitba0pesitildrot3 TRR Gl dtipositior H356). Tihe peaianiasingihédd nut ant
nol ecul es are ef er.abl A4 | ecul es havi ng. one or. _nore nmutations in
the extlgac @?‘Fﬂ‘ﬁe{h}l{aﬁ Qﬂ]ﬁllagil ‘gf%%‘gg.@*ﬁf@d pR &kt P BPSIEBHPOS S EPRIFFEan

| nol ude SOl GrdsicAdnd bRt afli BRI 1R ERMIES A RidkOLA i d

nol ecul es, and/for vectors encoding the nolecules. I'n preferred enbodi nents,

t he sol ubl emGinddlobulimpdrtion bé thelresaltandettie isamiaedaoitltht sleqiyeetres af t he
extracel | ul ar. domajn of CTLA4 gs shown in either Figures 7 (SEQ.1D NOS: 3

and4) or 8 PSEECRD NBs180,38d T3 aereplpgesigvityseringoand the prokipe gt Resition Even
nore prefer ChyAd i §|IEQSZQYI9 as

di scl osed Hﬁe}rgg%lsnr.eb @E%égglr{rg%%efi onsm%%@g%%eggg%sﬁ a?ercllg% 86 e ot her

t her apéfit i ©184BARSY]g Figunel 7nSEQ IDINDS13 dndd)t exftdrthe dgnsl) séquendeshas ®B&y Mes,
anti bodi es, _or (ionjougg:t?es. [ 0086] .The pharnaceutical conpositions also
pr ef er abl y l53¥edidd O4E LR Blecap sHtherdiegingwiih 8 apaiianing atipaseien; e Pubegany

mat eri al wWhi.gh wheo.. iopeg with the nol ecule of the invention (e.g., a
sol ubl e CTLAZ Mutant ol ecu e, such as, L104EA29Y or LI O4E) retains the

mol ecul e' s [6&78] Vi t Xnather matandmoleealetdf e inkétiohiea selbble QTIA4 mikHne Ssyst em
Exanpl es of suitable carriers_and adjuvants include, but are not limted

to, human Sedlecalahaying the exbacelilon dogainof hymapi(:A4 Grkedrip the tyumaer
subst apges ’immggl%ﬁulin molecule (e.g., hinge, CH2 and CH3). This molecule includes the

portion of the amino acid sequence encoding CTLA4 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 8, 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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phosphat es; glycine; sorbic acid; potassium sorbate; and salts or

el ectrolytes, such as protam ne sulfate. O her exanples include any of the
st andar d wbaneweoswssi cal carriers such as a phosphat e bufrtCenmsdomsalicase
solution; water; emulsions, such as oil/water enulsion; and various types

of wetting ; . I el S . Q J ude .sterile sal utions;
tablets, i n%aﬁ%%gbc%g%%}gﬂﬁeé%’:hﬁ% C@-%ZS% (’gig#)‘ %3519’ Brgﬁrgﬁ?i%@ﬁc Qrriers
contai n excingludes the ST A BsorfibREGIdmpaAkdifg arbAERG ackBYchMte W@Eﬁngfwﬁ' ay,
gelatin, stearic acid or _ salts thereof, nmagnesium or cal cium stearate,

talc, vegetHHIee #tposition -bithreughyasparticgrides pesition +b24 efuidtionnnexcagd ent s .

Such carri I fl,avar,.and col or, .addi ti ves or ot her

i ngr edi ent %ﬁg%%lgga@ﬁ%?g%gﬁ%%ﬁlsz |§’nag‘ndst %W&ng%l?@mé?oéh?rb?q?ﬂmﬁﬁﬂlgoy wel |
known cadnv egittamiadcidret fiaitton -S06HhoOERBEine O PSsiiiRY-+ 84 A& g?ﬁ‘ciﬁé)a&?ahi%ﬁd Wi thin
various lipid conpositions, such as, for exanple, |iposones as well as in
various pol338r ilbe perisadavingthe extrasplluler gasnaimef CHLAdS pheatedso $h8087] The

phar maceut i : S 1 .0 ne. i.nvention.can.be adm ni stered using
convent i onalg]%rlrnoegée)[rsm %?10%3%5% ilSs‘{urb %\ttll 54 Wlﬁ’c$15§frﬂ%?°16u& hﬁglt“gF PHT“P@(?%Q?,
i nt r avenousnitantmeleadlgiigumatatell doQRat thdysRpesat Mns(—lils_@; N RAFIU-Fig ation,

intramuscul ar (Lm) adninistration, subcutaneous administration, oral
adni ni st r atFofLsHERdWER perineopndidhe araling pbpositbon,+ 148 is asbstituteivith kertrant act

or the qingnpl i sl Querel ease .devi uch. as 1 N O tic punp, to
the sutect i B8 et AR RIS R Bt | B Eill SETROR 5l mhy be
in a varietg). of dosage forms, which include, but are not [imted to, liquid
solutions or suspensions, tablets, pills, powders, suppositories, polyneric
nmi cr ocapsul [B88Wr  nFeithsrelie divestivh proyisies s solaht G A4 taitdie noredutd hsvidy: e

sol utions. rred. form depends .upon .t he node of admi nistration and

t he ther apé%w}eﬁﬁig oaC?C} %f’ﬂ}lelfcﬁé’gé]m%ﬂfr FEIOPEHE e G 28aCD86nER80t i on of

c applica

t he i nvent iQIMd, and &p3g, aMBEOBISCKI T ¥el) pradfiriticnt FRbd A kdohd ow.
Conposi tion of Iyog) i i zed L104AEAZOVI G | ﬁﬁ&&%ﬁabe%ohdl%hﬁ%ta%gi Each vi al

) z OOng/ vi al drug pr
cont ai 18 1094usnes:{(b) the Segondiagtino awé stquengecbeing i frggméndiof te cxdratdimlar

reconstitut ol ution. Ql,.T I hiliz drug product may be

consti tut _eéﬁ %affh$§%lutgah%{gg§2(}%}pﬁ}h@f{clg&?—ﬁ8e1L\Eﬁ9§geﬁ§tl%§1}qh@'s, @Feﬁ%@? 88t herein
i s one whi ehihadai@eédmetding ﬁétﬁﬁo%?ebitgoéiﬁéﬁ ﬁlﬁﬂﬂgugﬁ)& EORILid QT
adm nistration to a human) and is useful for the prepa atton of 4 l'iquid

f or mul at i oPOSIEPR &l 24 (Uigiel 7, SEE) IBWNOSBy Piandi#] or, figune 8) SEQ DINGS:5 ghdg); pr oduct

is constit t Q.about 25ng/m with .10 of either Sterile Water for
| nj ecti on, lﬁ%@gp)(a%bﬁ?fr-n&o W@%@Sﬁeﬁt}‘é‘uf@% pYan idgntaiqatign tag gsenhanges
const i 2Ot edokbiligy bPfhe mSolésHld. NES: 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.g.,
IgCyl. 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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diluted to drug product concentrations between 1 and 10 ng/m with 0.9%
Sodi um Chl oride Injection, USP. The diluted drug product for injection is

i sot oni ¢ wodoeuios@bl e for adm ni stration by intravenousPCmfusse06/012649091] A
surfactant may be added to the fornulation in an anmount sufficient to

d i i f t titut d duct with
i1 coni zed SRR ebBuS] A% ERRe BomlF SE0 Jo SO on and
dosage regiaﬁmmmfoqxrestaa@mﬁmmithétqmm{;istxh&r%_ffequ@ﬂttmrm&ﬁﬁgnds upon the

severity and course of the disease, the patient's health and response to
treat ment df882lhe PAddigiendly, die nrhsent myantiongprpvides zingthod Adocweatingghy, t he

dosages (al.so _known as _dose of. the conpositions should. be titrated to the
i ndi vi dual 1‘6151%‘1118%53."{%6 6%*]"“?%)51 Ot BT AR B SR ede 2 fabicgan
adni ni sker egfet@verdoss B £ CTTAY RitaAPRBREuleMHittPar SSHY ABEScQYRke BedRtihpd of a

tine (e.g., length of tine and/or nultiple tines) sufficient to block
endogenous vBih methipninec@ositing 23 andesdng mithespdrtis adifd ehpdsitheti HY ¢fiHHQ
respective \.gands, i.np the subject. Bl ockage of .endogenous R7/1.i gand

bi nding th éﬁ@q‘? %i"ﬂﬁ’t?%nﬁﬂ{“&ﬂ %68?1%“’%&? he B’?t?lﬁg@%ﬁ %}@0&15@;6%@49.,
CDBO-  and/ QhdaRA PR htic Weidae bbsiiod 500 GH2G DAY/ 40 FukihbAhe RATIA4 Ve cells.
Dosage of a therapeutic agent is dependant upon many factors including, but
not |im t ednytant meleculy pdmipistiation negimbh eartypuses o earlypleiso fegimmny vehedéis or der
associ gt,ed wth graft transpl antati.on bei.ng.treated, the severity of the

di seas b atgéfﬁﬂr € R HDALIF2S TOM 8@?‘99 tp ggﬁ%ﬁ’%%m%trﬁﬂ@?%% nt with
the agent s.anfi @Rhles Ram@Ssteitioh MBat TRikiG Vs8R0 ek Réht RRAHBGEHL | cal

conpositions of the invention are based on body weight, and admi ni stration
regi mens nd(083 di Thaineentinn futtbert Eoyides swileicntid madécupssebinpeising Ty pi cal | y,
target trou serum concentratiop of . CTLA4 nut ant nol ecul es of the

i nvention B’gfh\?@té %?BB?HCG%W&P%%&HW%BMM FRIPTIES BQTEPP?IHJé“g fortg? sejupls
mont hs  postetr AnaRtAbhotbchles BE UL iE N &R dRbJiaka fh@ri'f&%feﬂzrhc the
allograft, preferably between about 5ng/nl and about 20 nmg/ ni. Typically,
t ar get 16r oumgdleads isrm RNAGe g, BN A)omof hyGTidAdereoft akiternativelyy thesiuofeid dvid

i nvention durli ng the i nt eﬁfﬁg@ﬁ gha({sfe are between about 0.2 ng/nL and
about 3ng/ MO CPHEET o BEeW 0. 25ngy/ nL and about 2. 5ng/ L. [0095]
The CTLA4 t BbLgcuhas, Hle ihhentoR et RETbAbILENRI 1n an
anount bet V\r[g%{ﬁﬂabout 0.1 fyé aeblout fofbo&kn%%%g%r’g@nn@ggb%hgg%g?ent,

typi cal | y hetleeede siuercedof0the anvention. Aol weglok gystdrniis Ax@pilvizied . TA4EA29Y

b dm ni st d at 10 ng/k ight of th atient during the earl
gﬁgsg ahim 9 Io?ﬁ ‘gﬁ&’ﬁéﬁt% cmglgrise tﬁ\ee{/egctor 0(:)fthe insen%on in a suitable hgst cell. y

20  Examples of suitable host cells include, but are not limited to, prokaryotic and

eukaryotic cells.
[0085] The invention 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 CTLA4 as shown in either Figures 7 (SEQ ID NOS: 3 and
-23.



that follows transplantati on and decreased to 5 ng/ kg wei ght of the patient
for a mai ntenance dosage. [0096] Admi nistration of the nolecules or

phar macewocade/10808p0si ti ons of the invention can be perfParrmsdooewerc4sari ous
times. Typically, admnistration reginmens include an early phase, in which

doses are Iy fse inistration .is increased during
the peri od%&%{%‘i{? g%mmr%ar?gl ’3]:‘: g“%:@%@r@é@e{f%?hg%%%ﬁ?%ﬁ’é’ﬁ%e phase.
The early phaBeblgdiesublRgTLAAGthiGAdIEARe fd TIDUER 2591y MRS herein.
post-transpl antati on and involves admnistration that initially 1s nore

frequent t e coBwERitipns meepdditienajlydaclfidecthertheppeaicdgeity, indledigybwr every

two weeks j nt he i nmunol ogi ¢ .ri sk and/or target trough serum
concent r at ﬁggﬁ&%g%ﬁa%fu t@ﬁ%t%ﬁ%@%@%@?%o%%ug “early phase ends and
i nvol ves aqo#sy]st r Thé Rarfaaduticsl d&ﬁipogﬁlbﬁls hI56 FRERHLIY Rl JRHABIY cadfatt | ast's

for as long as needed, typically for as long as the patient retains the
t ranspl ant andgdigyanfs M includagnyimateriglefink whas combinddyvithfthe heldcukenspl ant

or the fir day .of treatnmen it h nol.ecul es qr ar i cal conpositions
of the i nvas PRt bsn Fible Ot Ae ekt RS B B ALY o7 e
i nvention in04RPreRand the PRAGRIY $ 2R and id SordlQstive kA kab &t Sitim@e t he

patient, preferably about 10 ng/kg. The dosage of CILA4 tant nol ecul es of
t he i nvent isp¥emn Bxpeplesiof swirbircearpdrased adguedntuincldde,dubmeutot inigike wei ght

f th ti,ent f bly.ab 5 /1 kg.. 09 h | h
Pt om t AR iRlan. Bl SORBIY i Gisheter D ARk ey Do Fre ot e o o
regi men duphfgphask) gl¥§ﬁ@%8r%¥ci&;%{o\éas§ﬁﬁﬁm&& 228 s&l!fkeorsetl&tn?éy&f stdhSs

reci pi ent and/or gra For exanple, a nore intensive ear phase regi men
woul d adni Prefeminesulipigh &thefexemples tidudeoing of ilesstandatdghapharentica ut i cal

conpositions _of the invention.on.d , day.5, week 2 visit (e.qg., da

135?7)! Ithéﬁmee\‘}se%"gfﬁtalé\fs\{’ %tebe%?fe’Eeﬁéa‘f}l?er %"?‘@Wﬁ{%@éy@m‘ SB%I %gek 4 ii sit,

vweek 6 Vi siofl/witeedndsibhSird vaeektybbs ¥t widing Qﬁ!égltéfmtlﬁell@arﬂéé %ia}yzlsfopl | owed by
g

mont hly administration through nonth 6 visit (e.g., on non visit, nonth
5 visit) amerlndasierile selutions) tablts, excndihg codteditablefs andlcapamies. iTypzaly wechear | y
phase reginen.is admnistr ti]gqgl of | Cﬁﬁl{llﬁg wei ght of the patient of
L104EA29YI &a%‘ce“d%@‘gﬁl’? SECIPIFRIS sue as starcly il pugagscertpindypes,of clayggalaiin, A | ess

i ntensive LRAHIBAA of HltsAKGI, BraoOitlH RO RISEE Atk NEI | T

phar maceut i cal conpositions of “The invention on Ega’y i \é%lg e?ﬁ(/siqigioy’é', week 4

vi sit, thegumsnglhi¢ols,tonotheyknommetrigientss Btch dunriers amylatsodficladd fipvazahd| ess

i ntensi ve eay| ase regi nen i.s admi ni stration of . 10ng/ kg wei ght of the
patient of c%ﬁéﬁg&ﬂcﬁo TS 1?“%5&%‘@9“8?“%‘}?&48‘%}% such catriers 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 in 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, sﬁbcutaneous 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.

[0088] 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,

-24 .



[0099] Typically, an early phase is followed by a nmaintenance phase where
| ower doses of the nol ecul es or pharnaceutical conpositions of the

i nvent i orvareocadgissi st ered at one to two nonth interval Crars2@s/oimag as
needed, typi caIIy for as long as the patient ret ains the transplant. An

exanpl e of ; t.he nD 2N descri bed
above incl U s nnht gﬁ¥@ ﬁmpﬁ%%ﬂ On:‘?hg ﬂ%?%%#m%fe FReR of
L104EA29YI gn@dearﬁaunmuaﬁatmmnhtﬂemegpeutlc%plleatm exanpl e of the maintenance
phase for the | ess intensive reginen above woul d include

mont hl yadnilB98H at Adﬁp@ﬂ mhegnaeguiicl gempeditiorhef the inventiomfor itGAEARBY| g
starting at; Ql Alternatively, one know edgeable in the
art woul d Ggg%ﬁrﬁt%%%hﬁ§h§8£&§o mnistration reginen in response to the
patients risk status and/or response to the therapy post transplantation.
For exanple, the early phase of the |less intensive regi men described above
coul d be nodifi &PW%FM h@lyaﬂhlilm%Li%EblBﬁle(K’mgithérugammhnt t her eby

i ncreasi ng the fireguerc o rstratter—dur-HRg—the—period r eat est

i nmunol Ogigc ri s C_; ﬁﬁ As _used her ei n, "four ﬁ?@ﬁvlﬁ] )2" g" nont hs"
or "monthly" refldl94EA2Y eriod of 28 5 days. Adl@ed herein, [two weeks”
refers to a perijcaicofse 14 3 days. [00102] FlexiRid2oty in the adm nistration

regi mens is requiSodthnt ®hésphhteMaiobadt MdHohlddld qnssgheduling Tn| the |ives
of transplant regoR{ Rl € Maintal ning the TREger 1 rougn Pr ofile of

the_ C_TLA4 _rrut ant I’NJS&ﬁaneﬁ <'>x18é'e i nvem |- uurun rﬁL'Adﬂuﬁ‘fQBiﬂgws f or

adm ni stering tH foH-ows 064631 et—date is a
result of adg| na il\w}’&&)@mpﬁ ation-to fll;lF\ pr F\A(h“ﬁ:telp :735 vilsit date.
The desired duration for the meek 2 visit is 10 days. The desired duration
is 14 days f@ChdlahCQntallpllé)f}(me‘tbrﬁbrfortw needlesanidrsyrimgeisolupenf thes visit, e.g.,
a week 6 V|rgc!t tf.o a week 4 visit. The desired duration is 28 days
for a visit OP tﬁfgsf’ 3‘ nonth or four week fromthe previous visit, e.g.,
a nontho4 visit following a nonth 3 visit. The desired duration is 56 days
for a visit planned for two nonths fromthe previous visit, e.g., a nonth 8
visit aft er{0(§)0ﬂmnt7ﬁh@1wphiilitzed ¢ivg peodanpiney bacasyitit&d with uabqwoss tartiat.e pl us
14 days reﬁlts in week. .4 tar et dat e OEH?‘o‘ éQ Based._on the visit

wi ndows ab aq???é“&a‘?ﬁeﬁf’gweé?ﬁt Freiry 0Bt Bichgh pharprasenticallyasrsptelbisoul d t he
adm ni st r alda@aRCEdH- te
utilized ft(gr t he cal E:ngba%?gﬁggl%mtaﬂgﬁ %d;%tur?%?;hgitﬁ §%%§é§11?g %ghfe\bhgd%&rll gk of
acute rej eetliquitd foooilatientaftet ;ypphlhlzdlt;on Agbivaldy, tiolyephitized drag produttriganspl ant s

acure 15 cerrERtrElh fRBRe mBHliT |0 AT kit Tiee SERUEN i eor Biseivn, WSngpl ant <

from (SWFD) 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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mar gi nal donors or re-transplants, have high panel reactive antibodies or
are African Anerican. [00105] maddition to the imedi ate risk of acute

t ranspl anwonegeiosizen, the use of mai ntenance drugs suchPa3/usadocionz4s i n

i nhibitors and steroids over the long termresult in toxicities that

tively r t ' .. f, life F
ol o, SiUEP7 T TRESTPOL TTALATER: ARRRR. hBP bs BBt inrelByeiBay

resul ting ianadeuht, at mfeqemay of erngierion ofadines (e@r,dédeth 6sGmeandos ARty ascul ar
and net abol j c disgases uch as hypertension hyperlk§$denia and di abetes
whi ch r esultt§shSEEFENGP leqk endogenons Bd (aad CRSA AR/ ongdP36) matleastiasdiamt f ect s
i ncl ude hi RSt ol a: o Ahngl Mal . hyper I trenor rotqgxicity
and bone | caii e (EpBOR e T R e RRC T AR oL BB e d TR 11 L.

The nol éculbésiing theteby imdeits intdhctionsPasietn BNpositive bElld RMETEHIM rBMPE used to
avoi d these_ _outcones, Eo reduce incidence, devel opnent and/or progression

of these ol ithysesslle) with GRS andiacCHLAdmesitive selbp desegeofd t h gr af t
t | t at : : i i | at . ft
tr anepl ant Spuraiui8hedd.d dOBhadPINAPny ALAT MORARE bR S il 0l o5 o

phar maceut itgal oftiasqeasfeciodnthe @fpel dfemintiine disofier BEpbiatdASHith @i nprove renal

function such as neasured by G-R [00106] The adm ni stration of the
mol ecul es dRNHaMHANRARE Beated thsowsvenity of therdisasee, isvbieet ohealthrende vi a a 30

m nut e 10 (gg@e&rs o%sg%%eitﬂgaﬁr@ﬁ?afﬁﬂglgi glpg{?glt%i on. Alternatively, single to

mul ti pl'e subcutanedus 1 njections can “the required dosage.

Typical |y, [60%) niDuies of e ravREEESor thE YEirBRAchFichN@nsHtHnS bf @i On route.
utilized during the early phase of treatnent while the patient is in the

hospi tal an@dyeBfonaeihasedsembeily weight and administragorisgindnsanay i diftetsdibynal  f or

moni t ori ng.,.L ﬁQEH Lnjestion is t typi cal adm pistration node
utilized dur %%e? e ngi?o %ﬁ%g?ﬁ:lgé' gﬁ%%a@yttﬁgcgﬁg}U%{) oW A8t atﬂ)%{’t‘%tant to
return to t0WiA4 mataiemoteiRe oF theliiveh@6h BaEIc0E abdiR 3)ibBhL Snd Socit heal theare
prof essional for intravenous infusions. [00107] An alternate enbodi nent of

t he i nent POH/PHooYdlze firshd tho thonghs nostetmarispigntwill basifEcightstometéntams soci at ed

ith graft . tation i j ects that i | t
Fmmunasupp? SEEPT8 ARPabGR, bR ReRah vt R 5 C R P el a1 tor nat o
phar maceut iTypicallyymatgestighesfiny SorlcBREARY eI TAARIRN Mol Br @ convert to

a therapy including the nolecul es or pharmaceutical conpositions of the
present i nidEptighduningthe maietenaricn ahisagra heewednt ahont9.8 (ymb .andypowtal | y t he

Pher et ) R LT aRE SR e ooy o
drug, whbil ¢o085] t heTIRAOBLA4 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 early 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 molecules or pharmaceutical compositions of the
invention can be perfoﬁned over various times. Typically, administration regimens
include an early phase, in which doses are higher and the frequency of administration
is 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-transplantation and involves administration that initially is more frequent than

monthly, preferably as frequently as daily, weekly or every two weeks depending on
-26 -



time the nol ecul es or pharnmaceutical conposition of the instant invention
is adm nistered nore frequently than nonthly. Once the subject is

conpl et elwoabde/tobessal t er nate drug, the subject nay returoTiUS2@601 %AgIar d
mai nt enance regimen utilizing the nol ecul es or pharmaceuti cal conpositions

of the instgptmni i bject .r I M0 Al MVF
corticoster o?cfdrn g}lg{:c?IB r?q{r%%fﬁ g/r\?mr %%ﬁg%g%rﬁéﬁ@fgﬁmg%g¥$%ﬂagl enance
L104EA29Y! grtiehdbepinst wisamsthe eariydplttasg eidrind The R RS S keRicRdRAtlk Bt Abie0N
schedul e may i ncl Ede a ranping down of the dose of CsA over two nonths and

the adni ni sESRERigRamoBtRY, RBd Bits\ fonastaps 33 reeded typieally fppesdongas theg t hose

two nont hs. I i Qi pat I h ubj;ect woul d .t h enter the
mai ntenancep aﬁ%ﬁ%@?ﬁ&%@%@?lﬁﬁ{é %%ﬂ?eg?%m% %ﬁé/lﬁge@fgraﬁﬁf %ary ]{?\%eks for the
durati of oftrdnplahtr@aherfint diyoftthatmésentemofodsdor fHRAAARIHNopHBALLAENT
provi des appropri ate dosages for a sol uble CTLA4 nutant nol ecul e discl osed

her ei n t hatofithe Ve ve for bl ocking B7 interactions with its |igand

and/ or treaghi an i sease., Far ¢ | e the. dpsa may be
based on bagus . o HhETREe Y e Fb I ERSRolehs B RSt i BE 8880 by e
target ser habd ioubbuti¥ ofabbesl2 lﬁ@/né%ao@gm lo€ thetfage! HRedranl _aB@tItQ@tmdé/f(QUQh
serum concentrati ons of sol uble LA4 mut ant npol ecul es di scl osed héerein to

treat an i mhsfosageaf bl dmatinat melasules of sdnveabiontn the majnieharsa gphadedst

may be 1omi o a Aol i B B b PR el 20 0 mpi kg
wei ght of t[beogat i @a¢ edrly fHaSHnal PARLB Frony BeHRY SRARERhs bAQ109] The present
invention further provides nethods for treating i nmune di sorders associ at ed

with graft trangplapplen: athendministrption feginhear duingedilyrphiss mayhery depenéindi sor der s
associ ated wi ft.transplantatio e nedi ated by, CD28- and/ or
CrLad- post (O @Rl o RARRRERA ieP i ChisFana: p oy inaiscia 8V phisca

further entegielMouldadifinlstdraliBsRe dbQst tAS Solddlliel bl & phifeseufi® hods
conprise admnistering to a subject the sol uble CTLA4 "nutant nol ecul es of

t he i nént icomppgitipegyei the tventiesl o1 dayel,aley bowselud visit(dg., GHB03-12)) ticar
CD86- posi ti ells. anpl es, of | ne di sorders .assogci ated with graft

transpl ant f&?lgﬁwgr‘%eegﬁoéglgesﬁﬁt gﬁwg{é%féoffdjeegﬁe‘”ﬁk&e@ © visibaveekdn furt her
provi des a viget, kedk 0KisR! aRIvERIBvish), Pcrlldw%tiib?irﬁérﬂﬂy%ﬁnﬁﬁ?&‘ﬁimt&%ug@' id

organ, tissue, cell and/or external "anatony fransplfant rejections~by a
subj ect, t heomlypjvésit (eigaiongnenth dciigpt, amntlo$ visitamrsirhanth 6sdkit)d Ax gemplé | Ssue,

cell and/ or_.external anatomny. jcally, in transplants, rejection of the
graft is i r‘ﬁff‘i{‘él%l%ag n%‘ﬂ?brﬁ ! Fteéfwg’b%ﬁﬁ%v‘m?ﬁ 1s,aamigisgaiion af10mg/ke weight o| | owed
by an ROMURE the patient of L1I04EA29Y]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 early
phase regimen is administration of 10mg/kg weight of the patient of L104EA29YIg
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
administered 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 5mg/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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response that destroys the graft. The sol uble CTLA4 nutant nol ecul es of
this invention, by inhibiting T | ynphocyte proliferation and/ or cytokine
secreti onworrags/memsal t i n reduced tissue destructi on andpcmaiseaoiconces
antigen-specific T cell unresponsiveness which may result in long-term

graft acceptance The study.describ 3 caonpared the
ef ficacy angnglgffer?’té ]TJS% W%ytggpﬁtl‘??él ﬁﬁ&%ﬁﬁﬁ%ﬁﬁﬁ Rant with
cycl ospori ngdx. (CsA) over 12 nont hs when used as part of a CNI-free

conbi nation regi men consisting of basiliximb(Sinulect (r); Novartis)

i nduct i on, [HE¥Yheddteatativelyf eriknowiadgsabGein Beptt v(cru)d beRaidhe:) modify the
corticosteraqids. r enal trans | ant,_r.eci pi ents ves i ncl uded
assessnent gfm @’9‘?% CHeTEd™ & %ﬁ?tt%ﬂ?ﬁéiag'@ﬁs@ﬁk@% %7‘)066????9%%%
presuned) aherfpy’d ﬁﬂﬁnﬁilkﬂltaﬁtlohe%r e{%%ﬁé'rtﬁgeﬁiy%fﬁﬁé‘l)%e‘iésk ﬁr{té}tﬁx%” rate (GFR)
vi a i ohexol clearance at 1, 6, nmont hs;” ‘paraneters of hypertension

i ncl udi ng gegimenclesiribsd ebaxe cmalﬂ hermgcﬂlﬁeébydé@ng admhmstmrtlahlda}s aft@the O her

pre-specified ana ses.includ atient death, or ss at year; the
severity of &tife h¥ %gé?qr??ﬁlng%ﬁeeg?%?% SHG% n 3‘1“5}@87’ B?ﬁ"do‘i’ abet es

mel litus [%@éd@,@ﬁnﬁﬁn@l@%&nﬁr apy required for hyperglycema for >4 weeks,
or a henpglobin AIC (HbAIc) >7% in patients not previously known to be

di abetic]; [6e10ddl at%dls@:&reius‘i‘fngr ks Mdidnitle at‘months’f ol imednthly” Refealto Bi sease

(MDRD, _lev A sch JP, Lewis JP, Greene T, Rogers N, Roth D_ A nore
accur at! mﬁéﬁ‘Bg of 52%63§ A éA*Sg“rSS%?rﬁ}nar t%q Weskst F‘?fﬁ' St gerodes Kef disfeys.

t R I
D sease St JA0 o BIeRft R ST O pseBirlchS Tl Al o Rw
Cr eat i ni ne adhsais@ation scBeatiding én &ﬁtliva@bﬁrar{épmni Rtliendd; thihild HadntdDirpldhe 605)

Cockcroft-Gault (Cockcr of tﬁ% IMH. Prediction of creatinine clearance
from serum @r,gg‘raqfq)qgh,{goﬁ]ﬂ@ﬁ TIi@‘? 9“11 apt melecpies of e inenkione Perpitigdki vel | BJ,

G uenewal d Sl glonmerular filtration rate
after ki dney transpl dﬁ@“ﬁ%@?@@é’%@ﬁ@?ﬁsﬁ%ﬁ% ¥995: 59(12) : 1683- 1689)
formul 4$; pharmacoki netics and i nmunogenicity. Diagnosis and treatnent of

acute rejection (AR s based on the Banff Q97 criteria and grade (Racusen
LC, Solez K, Colvin REVis#t al. The Banf{ V9§t windking cl assiffi cati on of renal

al l ograft pathol ogy. |Kbgineynd ddy 51999; 55 a%hzai%-agézti6}?&§§ hoc anal ysi s was
conducted of the inci d@;@glgzor cnronl ¢ al gy picgratty (CAN). [00112]

This 12-nonth study that—t¢ i nt enance t herapy
conferred equival ent %f’kaﬂj\h h'ﬁmven Lfm?getﬁ o r$ YPi | ar| patient and

graft survival corrparml\ﬂwﬂaﬂﬁher?%ﬁead Tetgghdate $1G4EA99Y| g deronst r at ed
significant inprovenents in renal function and reductions in CAN conpared

with CsA-b
eﬁ&ﬂB] 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 § visit after a month 6 visit. For
example, a day 15 actual visit date plus 14 days results 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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mai nt enance i nMmunosuppr essi on. L104EA29YlI g was safe and well tolerated and
was not associated with typical CNl-related toxicities. [00113] | nproved
renal furwoi2006/@8035ng the first post-transpl ant year ha®cChamsnooshomens t o
correlate with better |ong-termoutconmes (Hariharan S, MBride MA, Cherikh

W5, Tolleri ; nson .CP. Post nal function
inthe fir ? 0% rBfﬁrggl Q%'}a‘glerej Qlo TRGIRIRES Wprlcalllé'd{lgﬂg @BFQ/WS%FeceWFdney | nt
2002; 62( 1 ) :tdhhsplafty ﬁ%hﬂﬁﬁn% haatb@ aandrsaﬁa Wele nidtcHellh&cipignt/ddiotse iBN kel 1
nephr ot oxi Ci ty ( Danovitc | mmunosuppr essi ve nedi cations for renal

t r anspl ant &fiage r%leqﬁmm@p@n@mmmaélyqn@lg@& base whd mogiveritanggaits from
59(1): 388- raft functlo
i ngm2 fici e#c? WH%P b8 rtes a @%Iht& d %ﬁﬁtﬂ%ﬂﬁe ACHYE & n%ogﬂﬁe%gre[%@%st

not abl e5fi naqhag@nseen wi th LI 04EA29Yl g treat nent are the superior GFRs
coupled with the 12-nonth renal histology show ng reductions in devel opnent
and/ or pr odP@YSI onlrpadddtin T@dh@mle@ﬂl@ﬁemkcﬁﬁcuta'ﬁamMreje@mnnm ssen«gf out cone
and the first. tinme that a finding of th sor as .been s

r andoni zed "PHESACP df‘f’gsaq‘fwl?)?'s %?:'lu ’3 éﬁ{%&“ﬁmﬁ Ogg Fﬁf’é‘ result

preservat i G t&XficitibethBERpaael T BASact H)YlFﬂélﬁ*Y SREGASs &id ﬂa@i@ﬁﬂﬁlaﬁ%’ dhlife. For
cardi ovascul ar and/or netabolic insults contributes to beneficial effects

on bot h patexampleaside gffeﬁts Ofsmﬁinianancei drugsandaésntplmotphmty (TB2GARRNIng imay be
associ g ed th bett on cone 0114 se i.ssues are

parti cu}oar Idydl%%ﬁnﬁﬁfmﬁl?rgar{‘ﬁ Oé%tﬁﬁga (?avaﬁ(f‘!l ﬁ%et"i‘ i‘&d&?@ﬁded
criteria deOeK & Bfpeft@sid, %%e‘illﬁl'd&ﬁﬁl atna%e&rsemﬁa{ f?els&w @é&&ﬁé&é&]ﬁ?“ ble to
CNl -rel ated toxici Epé Decr easi ng the incidence of CV and netabolic events
i n pati ent glisghss &ml ailnndﬁdg@n@ Sﬂ@tﬁffectsnmiscﬂﬁ larstuﬂmn,alpamaggmgwa] to

I m o t CONes The nol es_or pharma e t c
conpost £ oS PPl e UG ARSI e HEBIED NP B el R ST e

associ at ed rdudchd Qﬁﬁ{tsz oF [ift Sﬂie%ﬂéléédl&%r'pﬂaﬁﬁﬂ%%a? c¥ho &s%ﬂlff‘e“ded criteria
reci pients and/ or who are receiving grafts fromextended criteria donors.
These d#i t énvemtionimayhe nsed thaseid these patcomos terdduee inmidense) ddvddyprhde Uni t ed

Net k of O Sh | ud. f the foll
donor age. 1000 PIREEATIIN G TPEatrmE ML A0qa SPBe gy SOURGPI tor

cardi ac degiif tré’f&bla‘ﬁ'td@@he& £6 @l hﬁﬁtﬂﬁrﬂlébr&érggss%laf&%{h gan greater than
or equal to 24 hours; subjects undergoing first tinme transplant with a
current PRAranﬁrﬂ%ta’fmnmmdbﬁgblahgskﬁthmtheai|"Ehe mblebulBRé > 30% subjects
with previoys graft |l oss due to_.acute re ectjon during the first 6 nonths
after tr an?ﬁ?‘ﬁ’ﬁatceutéi?‘h)f‘é‘m’%slwr{sﬁf SEEtS Tnaé’ PPWWW@H&)@&?W} fEctipBssmat ch
usi ng dgnorsudly NeLEtRDLYAGER T eci pi ent serum subjects with HTV infection;
subjects with active tuberculosis requiring treatnent wthin the

[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
decreasing the visits to a healthcare professional for intravenous infusions.

30 [00107] An alternate 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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previous 3 years; or other criteria issued by the United Network of Organ

Sharing (UNOS). An exanple of possible extended criteria for a donor and/or
t he donorwbi2dewesisacl udes at Ieast 1 of the follow ng epceEruteaconicueri a for
organ donation a) Donor age .-=60 years OR b) Donor age 50 - 59 years and 1

of the follow.n rebr cul ar acci den erten on + SCr >
1.5 nmg/dL QR a?‘fmggﬁh%ﬁace ﬁffﬁ AT ROTRPLSFYS %\9&1’}1%@ e % CToR (i v)
Hypert ensi %n{*erﬁg a therbpPid®Bidithg GRnfdledalel or PhireicsuticdPERhpRUfons ok fheyears OR
d) Donor with cardiac death (non-heart beati g donor) I6)0116] The present

i nvention ﬂ@@ntpnmt@ésthﬂ@bﬁchm@ngﬁhﬁﬁlﬁ@mai gr c,TB'plceléy thes host di sease in

a subject. This nmeth nister to t he sub ect a.s bl e
CTLA4 rut aft@HstesRis gg]@‘?lsgﬁ@ ﬁ%???r%ﬁralﬁ?e &0%656%?% 898‘6#? ntly or
sequent kal ltime, Bhicd onlthé PREcrEAAL fﬂs@ﬂcﬁionE bﬂﬁl@f’ﬁ)ecffﬁaﬁ'ﬁg W%nl@‘attlfhelslam% I'L- 2R,
IL-4, or g- interferon. For example, a soluble CTLA nutant nmolecule of this

i nvent i on rtaye the nmimu&nssnf @h@macgutacabml@cmimmﬁth& mstapt mmentionds pi ent to

hibit the all. t T | T cell
wthin a bAEHEFRATYY Sy BE ruRr ke sHedinseneehT Biane | gens
ex Vivo pri@erdaR dri@ rtﬁ@&@ﬁ@&&ﬂa%emﬁf)@JaJsQndIfaﬁnaa{eﬂQﬁ& edihfRd iEAR he

nol ecul es of the invention, for exanple LI Y, may be adm ni'stered as
the sole aanwlwell@Snglpémumal t)@gmstﬂmns O(Edrwommtanvdrylonr Fsemwr;ﬂet ally, with

one or , t her dr.u no | at | ngr nmens ppressi ve
agent s nd/SB 8ttrﬁ‘éqmﬁg?:is W%ﬁ‘ﬁ‘g%?%} lf?ggn%l ey S‘P”&‘fhﬂm at nent ,
preventi on 19p4EARDYid foph L%4EA9W}Q/MM& St QBTAb binfh, HHELEARELoRACUL € OF
chronic rejection or to induce tolerance. For exanp It may be used in

conbi nat i orrdwiiniktrationaschédubamayirichidie birtmpingalogmn, ofalyazdimpxﬁ idsA ot\(entde K506); an

| mrunosuppr e .e. tacrali anycin, rolinus) or a
derivative ?‘P@? FEF ‘8‘““5 Hep %E%ﬁ@aﬁgy%@ﬁ%%%@i%wee& ABTgs,
centican); tRodeYWBRASMHE M@tﬂ@cﬁgmlnﬁﬁaﬁd thEI&i?é’&)wdﬂidﬁian%ﬂt%{% ther eof
(FK778, Jak-3), corticosteroids; cyclophosph am e; azat hi oprene;

met hot éx atreginteedric mbmedmdaoniamea;naetoogfetﬂr@/@éverymzm&vtneheforrm;ecophenol ic
aci d; nycophenol a e0x rgual ine or an anal og thereof;

| R R eEBHn B PBHY CLCPR g bast | i |

i mmunosupp basi | i xi mab, dacl i zunab),

y d | eukocyt
eoantor s Ergog@s?nabn@eﬁfbé@iﬂae%p&m&@a&ﬁ Jaté ag&g%%f& aé%%&qf;&;g% eukocyte

CD45. CD58 m@mtiBdlecul OdScloQmERein Tiatld effe@bm@forzudosﬁrgrm heéractionganitis)s;, o
ot her immu om)éjul toré/ .CO Oundsé (t:j CTLA4[ CD28- | Qf or ot her adhesion
nol ecul e i nkFBT £ e ?g%&&m sy diseasec EPEexams @H{e dosggePavoRes

i ncl udixg Wagsdlon body weight, and administration regimens may be dictated by the target

serum trough profiles. For example, the effective target trough serum concentrations
of soluble CTLA4 mutant molecules disclosed herein to treat an immune system
disease may be between about 0.2pg/mL and about 30pg/mL. Altema’gively, the
soluble CTLA4 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.
[00109] The present invention further provides methods for treating immune
disorders associated with graft transplantation. In particular embodiments, the
immune disorders associated with graft transplantation are mediated by CD28- and/or
30  CTLA4-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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ant agoni sts, Selectin antagonists and VLA-4 antagonists. The conpound is
particularly useful in conbination with a conpound which interferes with
CD40 and wo=éd/gsosd (e.g., antibodies to CD40 and anti bediras2ae/o0C049- L) ,
such as Chi 220 (US Patent 6,051, 228) e.g., in the above descri bed

I ndi cati ongpe6 BohdGith %@]ﬁ-@rhna/forkﬁis%rr—f&ﬁﬁfe o%ﬁ? 1A 8mMes Al Sol ubl e
CTLA4 mutant nol ecules of the Invention are admnistered concomtantly or
sequent i al |disdrders asspeinet ivath gvaf Itranstmm’tatidﬂ’aneldisumpé&m'd e/ i rmugom)dul atory
t herapy, e.qg as _herein specified, dosages of the co-adm nistere

i mmunos upprla%lamt . The PreseRifoeBacR Birbiey Progifss amethad for Bropbylgrisetoary
dependi ng ; t . CO= e . 1L teroid or
a cycl ospo(rlﬁlrllﬁe)?ﬁl(%# tB ﬁegg é%@gslo?? t:bg ?lgggsglﬁb gyagl , TSH %ieglg%%lja%fﬁaﬁ)sﬁ?%ii ng

t r eat ed5andefeotidrsriyta subfeot] fif2] subjectistog & angRendiof tratdpart esl&DegRg tiskle present
invention further provides therapeutic conbinations, e.g., a kit, e.g., for
use in any SSHEROQT sxtemal @WﬁbB@?aIWOWﬁfﬁnéplﬁ@tséeEEMEﬂg@ngﬁ isn free form
or in phar i . . . concomtantly or in
sequence. v PRy RYEN HERESRLAN & ARk b TR SRS AP B b BNERR 2

| Munosupprresasd thai dstiogthelplaft e solubBNCTEAR hamrRicEdnlsldfghis The Kit may
conprise instructions for its admnistration. [00120] In accordance wth

t he for egoilRYNERE, Byt isBbHing hiyermbhicsyte pradifergtien pfl/er gygakinqsectresionanpect |
met hodsyas I gg%ﬂ ' -adm ni.str.ation ..£.9. .. concomtantly
or in zgqugg%€ﬂ§€d§9@ﬁ§sp ggeu |C§grﬁ]?r§&lgjfiﬁe%ﬁnl Q/%%é LETSF Iﬂgcojlgﬁ%‘ e CTLA4 nut ant

nol ecul e ofunkd¥@onsivdBis Wiich Wial Resulti NpURih @i AGeR@RR! S. | NMMuUNosuppr essi ve
agents include sol uble 8p39 (al so known as CD40 |igand (CD40L), CD154,

T-BAM TRARP01LHY)| yBhestogpdescybid inl Exaomio3 cemparnil the@iBency and saferdC 68627) ,

| ubl s$Ql CD28. (e.g..,. 68628 | ubl. 6 | Thy-1 ,
Sol ubl & cog roaBRA RIS ipteRadhe mntitionionn g ot Rk oA () S Vicane |
sol ubl e ELAWhonta®whbh sedd part bf § @NISHrecidhitdMiod se@meABbASRARY Jr agnent s

reactive with gp39 (e. 9. . ATCC HB-10916, ATCC HB- 12055 and ATCC HB- 12056),
| i gandd; arhesibisunaSiorulentt; Nowytis) iadpetion, snycophtriolete wiofdtil CEAIF; . g.h, B?TCC
HB-91 10), li.gan i bodi es or antjbody fragnments reactjive wt

(e.g., Azrcéqlg?e?% Rog] 01*2"2’2@?“&%@6%%@?@3@ roetRientsg OPPLtivesToC HB-
11341, etc); i t i i S L ive with CD28
(o0, AT SRAcGeme of MOk el AabhE O Ner A RRPR-SoddRER o S " Iy

| mmun.  4( 1)prdBsnedPat GlA8Aths ahd H gedsmeasurddgldinesilarfilamionacty GRRygMENt S

ive wi.th LFA-1 (e.qg., AT P ;
reactiv 10hexofcpieara1gce a% 1,6, ang?Z 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 JP, 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 estimate. Ann
Inter Med. 1973;79:604-605), Cockcroft-Gault (Cockcroft 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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HB- 9579 and ATCC TI B-213), ligands, antibodies or antibody fragnments

reactive with LFA-2, |igands, antibodies or antibody fragnents reactive
with I L-2woro0dt0@RBs |igands, antibodies or antibody fragoenissooseasts ve w th
I L-12, ligands, antibodies or antibody fragrrent s reactive with | FN-gamms,

-

| i gands, amgy %ﬁﬁ%& Y I bodi es

| i gands, ant |(gzég!|§§ 185;892%%1:[1 ? ragnents reac mo:%ﬁlﬁlﬁﬁg‘gg&& ?chji

anti bodi es tomatmentidfadyte fejemgion (AR) nagbised@nvthé Baff7 cdMa (ad grade | CAM | (ATCC
CRL- 2252), CAM2 2{1 C@A R|%ands anti bodi es or antibody fragnents
reactive wi C‘E??E/& g@ g5 C%i@@: e Bea9d svorkingiclstifieafioprofaenal body
fragments r | 4 t4.b0 nts
reactive Wla'?l%g%CD&Sl?d tmlé%" %&e}%ttllggggég@ 7(6)1?’ ja3 thltg)g charngélﬁe% %‘%‘ﬁc??r%e W th

CD3, |Ii Qandzfthemmmdonch efcheomicaltoghedtiyephf@agniCaNgact i ve wi th CD29, |igands,
y. fragments reactive with TCR, |igands, antibodies or

anti bodi es
ant i body f rlﬁg]n@z a?@r morih gudy deanansirated Gahik)4EAD Y EgHhsed nwﬂfalﬁﬂncr:;ody

fragnents rgaghy Y& s d bod gnents
reactive wth %CAM | &Tqi\é Mggefg'rc]%l bogﬁeVgIlL r'éggjér}?sswﬂ?rr%?é ctive
with ELAM |sm1va;anﬂmream1tm©m das addltlathIMEAZDYagﬂaﬂér%nﬁ@a%igan&aﬁt th CD44.
In certain enbodi nents, npnocl onal_ antibodies are preferred. I n other

embodi ment MPERYEIISHyD T ?%ﬂ@ﬁ?@l deregdpedionp fregANermnsertl with éigﬁebasgd i ncl ude

but arggnoty, i n.anti bodi es
(dAbe) nel u%f‘%é‘ﬁgtlﬁ%c‘@ﬁ%ﬂ Sop AR Ro% e bt sa B 1N GBRRG84 3%
per sons skinok edociatet] vathatypicali CNI-rebaed foxiditngter st and, t he conbl nation can

i ncl ude thfre[ @S]‘I ubl e CTLA4 nut ant nol ecul es of the invention and one ot her
i munosuppr® bgested fenel fepgtion| durigg theafitstipeshtransplant weadasbedn t wo ot her

i Munosuppry t ] LA4 ul e e ot her

i mmnosupprgz‘z#égccg[geg%tg%thﬂ%ﬁeﬁ%égﬁ ?ﬁlﬂ%f'%ﬁﬁ ?hﬁ 5&@?%» conbi nati on
and dos age Chesikh VeS ORS¢ IORS Brésnshaes A N hasbriSP %sﬂﬁﬁﬁs%ﬂﬁlt Wehl By in the
art. 121] A% articularly useful combi nation is LI EA29Yl g or
0

phar ma ut %313 FYSIE PreisH 1P%F€é@fkldﬁeb’ﬁraasld®m©mw1ﬂﬁ@3mey hterferes wth
IL-2 and i 2§RJZ '69@2%11 %ﬁg(ﬁk% {h%%rl Ve uaé] § S 1si1m1? Q therr g%&]qur}g{(lg{& 2R

(al pha) whic elective esse

T- yrrph0Cyﬂhﬁlovﬁc&@%@@ﬁﬁnbh@bré@élﬂéiﬁleﬁﬁaﬂléns 18R{cAhIPBALpIGRAREH: 4 trhl}ﬂ%#)
inhibits IL-2 nmediated activati on of éﬂhoc ytes, which is a critical

pat hway i ncheige gugstign.Jkidneying 80QlsEHdK3 PRoivhist leads 40 tedgcaif graftej ecti on.

00122] S 04EA29YI d
080 monoc TP A S Hbal AR gl i SadabE piohlenirng B apdeEs he o aER2 oI o,
CD80 nBbs, naustnébBi6 fimAbps sédn WIAEDP A0 oang +BRBBnfMRIhe 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 II trial of an
immunosuppressive therapy. Since preservation of the nephron mass, by prevention
25  of immunologic, cardiovascular and/or metabolic insults contributes to beneficial
effects on both patient and graft survival it is possible that L104EA29YIg 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  CNI-related toxicity. Decreasing the incidence of CV and metabolic events in patients

who have undergone renal transplant is also central to improving long-term outcomes.
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L104EA29YI g and CD40 mAbs; L104EA29YlIg and CD28 mAbs; L104EA29Ylg, CD80 and
CD86 mAbs, and gp39 mAbs; L104EA29Yl g, CD80 and CD86 mAbs and CD40 mAbs;
and L104B8@2%egos@nt i - LFAI mAb, and anti-gp39 ni Ab. A spetitsc@coxmapl e of a
gp39 mAb is MRl . O her conbinations .- will be readily appreciated and

nder st ood [P SRS nRiclcRt buhfie fich cchfiHhs b BEERAIATES M LD Lhe

foregoing the 1g'j}esent I nventi on provides I her aspect mnet hods as
defined abased torgat irsinnge dderierys asRiatal with graft ttansplaafeonid abjdcis wio | N
sequence, of a therapeutically effective dose of soluble CTLA4 nutant

nol ecul e ofT§ FEeRIed SR{STGTeCIRieRts aad/ on #iba HEe Tope Vingantitsiem gxteaded criteria

wih the CRORTmretnie S @i T oh Pilchs SO ATHE Ty o Tt

ol ecul és dfettvbek ofrOrgah Sharigd GINOBY nb§ iCduddficirsh e od tHaoeMingadbhr Of
sequentially wwth CNIls such ascycl osporine (Neoral Sandi nmune(r) from

Novartis) 86 esatesl0mserqatr s orpauy i P yyarsdomorafiorsamdiac deptho124]

Exanpl es of i LVAE i.nGl limt i.nhi bitors of
i nNosi ne mﬁgﬁﬁ%ﬁ%ﬁ%@fxg@%@gé gﬁlgﬁggggﬁ%ﬁﬁ%ﬂg&} O{rr‘f/acugg%eiﬁj’ K% nmofetil
(MVF,  Cel | cebjetts indérpomRaaéeinoldaisplant WitE ) caneht DRI dr tndsbéing
(Myfortic(r) from Novartis); rapamycin (sirolinus, Rapanune(r) from

Wet h/ Ayer getyansplantatipopthRR A R2406 anbjkete mitbairewioud graftdosrdue tgamme i ¢) ; a

| ynphocyt e _homi ng, age e.g., ETY720(from Novartjs)., FK778(fraom Fujisawa);
ske s ot R ety ool et ke bl RSV &S [ 0012¢]
Exanpl s ofly@@hddykRstie tRiseatb i G4iHe 8ol tydpochRl aﬁ& %cgﬁ&tts&unpgﬁ%&g hasone,
budesoni de, rtisol, cortisone, dexanethasone, hydrocritisofe,

met hyl pr ednvioHbvéfegiond sitgestowsh agednbes oresiarajuiringarmiment ovithin {180126]
Typi cal co-adnmi nistration.conbinatio include but are not limted to
L104EA29YI §TaAHSat Y9eEa OF ofectariaiseys tg@bﬁ{te‘%&%%?f @f Prgam YRE1Gr oup

i sted abo 04EA2 i } ed fromthe
o oup | Lot STNGIVARRIENND 00 Tlc bRBReA R} L BRAHSHRIH! dRA 6!

cor ti cdst erddngy swlledss etllehstdnofithelfdlovug ditsided critroiadhr kgt EARGYh g) rapanycin
Sol eoted 1 HRLRE grbars R s0e oot x5y wnd] ebtisdioweer@t ion -
o USSR R AUGAE R DGPTSR L e
f r om Novar thypdrfension @R EHCYVA + 8Ge >dnem@KIT30R) (i ) Iypedehdion Bisarechs
ritux i. mab %1%/&]8 6611{] S:)r QEITf ,r?84mhc(>%1e}sr.],edrc])tngrc etge >a1nOdye%?sCé)iRchlj)nDa(t>)no(r %vei\t?lacg?d)ie(tcr eaihr om
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, IL-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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Roche Labs); or anti-thynocyte gl obulin (Thynogl obulin(r) from SangStat).
For exanpl e, suitable conbinations include but are not limted to

basi | i xi b 20@/msi3ect (r) from Novartis) with LI 04EA29YIpgT/UstecCeich ept
from Roche) and prednisol one; or daclizumab (Zenapax(r) from Roche),

L104EA29YI g _and r roli Ra netr)q.f et h/ Ayer
[00128] Ty?)? ?%%Bﬁhﬁg&%@g{e IP’e a%eggsaa gIot R g t&n‘%ﬁlas Bl r%eP{égT%/%?e‘ﬁ of the
co adnini S&l@dt@&nﬁéﬁt cf@fiohiod echiGitien er pfophiiakis loﬂﬁlﬂ(&geﬁiﬁ eflxénogtdfencatidist i on of

the CTLA4 nutant nolecules of the invention to the treatnent reginen.
However , oﬁbrqnmmeéu@}e@mendwettwéraam Fﬁaqumlégdt mpEbe @e@rm@ombmabont he

co-adm ni st er,ed dr.ug unct Q ticoster.oids, due
Co the | nodn it vy Spicof Gl Folattort s FiaD8ah iERbbbREBHGH o

i nventign hﬁblcﬁblid@?egr eRtdRMs, FHeYER; s1£&%?s%r Paesativb igedfiné.or ABi0-on nay
be based on the package insert for each co administered dr ug. A

cor ti cost elihgdwny)ethel-rpandeinnsiselsnesd centican); héymplioskts|hesing agshbferceut i cal

w Uh cort CaoraP b o et Bl A R R R o R oP R PRIy

i ncl ude 50Qz#Miobrene; MBHBYERIEE IS ERhANEOM MaldghBéredM ndif@itRRer at i ng room
(OR) 250 ng i.v. nethyl predm sol one on day 2, foll owed by predm sone (or

pr edni sol o rli@)conmohg a@damwopbnnda’ﬁy« nxfefilpll ﬁdﬂe?ds’sb‘*}f gualingean @halpg edni sone (or

predni sl one 20 - d .of wee 1 0l | d by .a taper
b “pr edfli sceq S PP BT e Rt ora PO (R D SrgRh S RRBn ronth
6.. Subj eCtl%aﬁG%Yn{oﬁﬁabﬁhl antivddiésLShtiBody MAbnRYhERELlABAcylehe course of

their treatment. [00130] Additional co-adm nistered drugs may incl ude

mycophenol atepiosferi MEMED2, C1p3i cB¥| GDNNR/GRIG IR hiE2%y, €D 24 BY, di vi ded

el o of CIGGHE EPRE E B el RS Bl el R & Bl By 11 o
dose can beradRt hhehesREMUAEARINHBIuME(¥.g. &q@@ﬂ@@agx 03 £6thBPadREsion

admi nistered p.o. as soon as the subject is able to fTolerate medications by
nmout h. 1¥he nidewlaimbitsiotséel gl mAdsy oblvadplestletiweight imlalumass igcloflingdFgv-at ory

| d V\BCs ol b ity. The. k i t
brovi des. T APIeT SECTIBIAGI P O SrLAT 08 B35 An it SR i ot er eq dr ug
may includ %aﬁ%ﬁlalrl'yﬁs@fﬁpm dgmfdntxﬂﬁﬁg cRBSdUnHHBP inker fer8Dw i C@4ma}1d may be

diluted to a vol une of m. with nornal saline or dextrose 5% and
adni ni st er et$ lgende.4., ant1bp¢h1feum CPh406aed ait{bo8®s o AI404.), Fuvh ab iGhs22020Sy dose

dove mmy b GBS LADEER Y o the 8oy sgier BTIoBT 6o WESMIGRPS pF cscr i bing

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.
[00119] 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
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information [00132] Further provided are therapeutic conbinations, e.g., a
kit, e.g., for use in any nethod as defined above, conprising a
L104EA29WQ,2006m08036e form or in pharmaceutically accept ablrass@ictoifeas m to
be used concomtantly or in sequence with at | east one pharnmaceuti cal
conposi t i orecoafideSinSnhoRH et S RGRI igtq %ﬁ‘ jds, ;The kit may
conprise instruct igzdrl;ls for Oi@‘gjsp adm hi'stration. %rgr%% &ﬁ%a%[%tgfy%&/ or the

i nstruct i onBheneityman dompttise itdtrtctivtmelfop ita ndmadsttation) conmposition can be used
al one, or i ination, concomitantly or sequentially with a second agent
to treat a @8fﬁﬂ?l ?fhact‘if’r‘@ﬂ‘iﬁ ¥ith g]%egf%!fegp}ﬂ&}h‘épw deatiepoEies fua pétnmrune

di seases, |{AHARPQ: IH&HGSI N eBhSE j i SO . associated with
graft transpl ant _a{)i on as dgeascFﬁ%ed@gg\%h%ggggfaﬁﬁgﬁ{%ﬁ% e'gray i ndi cate
appr opr Pat eodownig@slyfonin sdyeems| efithempditiallp sefectherd@bdof oRbISRTNRl4E, the

| abel can indicate tr]at osages for a nolecule that is effective for

bl ocki ng BFYALERAleeisREDRIYenfipR, Witlyirmusesppiessiyeagenitg an i rmune system
di sease MRS ' 0l st ration.nedi nens may be
dictated by the ta geestgﬁgleag%%% itﬂ?g%gtﬁo%l?%%ﬂ%gg%lg(#:g?o%%(aasngpé&ggﬁ%‘{]I abel may

i ndi cate t K&D40hg @D T%cTHRAM, ARGR), solablg T, LTukle TIRAL EattbIeTDSY (GTLA4

nmut ant nol e s.disclosed herein to treat an i mune system di sease may be
bet ween abd%cfég.@g%/ ?‘étﬁﬁc%éuwh\?@ﬁ&’%. (e81:t68P A% salehly COIfesolablel nay

i ndicayg t - I i 5cl dherein be

adm ni st@erggfyi%rgglﬁﬁagm[w%@ggm%g% %ﬁ%g%&%it%@ﬁ%ut flesﬁg‘%]l?g wei ght of
the pati entLEQAMr BablubleBingMsY,soribldCDEassanddyahtikddestBRnRRIIUC NG THE
MOLECULES THE | NVENTI ON [ 00135] Excpré)esm on of CTLA4 nut ant” nol ecul es can
be in prok s TeRgfive WithigpRA (58 Ad GRoEB- 109 quARCGHB Q06 2 pnddditiad by
vari ous st rag! r e I be a.qgra Ltive or a gram
negati ve. %ngﬁ)y%%?gﬁ? ﬁ%%dg% ?/r%%glgg(yeﬁ?gﬁ éélﬁsc a(gtg%é‘.’ﬂ)bgﬁ%é‘?'g" preferred.

Ot her ni cr AIQC HR-Ha10)sligaays,ahtibodies srspeibodPRISRdntSRAARGHS BR¢odi ng CTLA4
be inserted into a vector designed for expreéssing

t t |
;ncj)r 2?gﬁggeﬁ¢§§£§§$ﬁ=&%%¥@3@éﬂ%€ §RIN2226, ATGEHHB-30Mh dEC W BIB-0r s can
i | ud i whi defi d
hor e n t o o SR8, AN BB e AR e M ODBR et 'y i ¢

an oper at oATGT biBy1 1 4dtormAle 9 3 debdibied By MirEin SEAUE TGS Imhiie! 4d§:18uUch
comonl y trjrégd 9Dr ogpt ers as the beta-lactamase (penicillinase) anhd | actose
(lac) promstel?S9)dicands. petibodiss os entihody(fagmentseactive witid:FAO5 &Y. g., ARCC

L PR RSl o LSS 1

20  with LFA-2, ligands, antibodies or antibody fragments reactive with IL-2 or IL-2R,

ligands, antibodies or antibody fragments reactive with IL-12, ligands, 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 CD56, 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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pronoter and N-gene ribosone binding site (Shinmatake, et al., (1981) Nature
292:128).[00137] Such expression vectors will also include origins of

repl i catiwo 2acudosissect abl e markers, such as a bet a-| act 0RAS2@¥6/0MBASTY Ci N
phosphot r ansf erase gene conferring resistance to antibiotics, so that the
vect ors cannfiesdil i j ! Lyi.ng .t he .nl asm ds can be
sel ected for mﬁscgtr%\%a?}ﬁﬁt e dé%ggé;%ggﬁ%ﬂf E%%M-gigﬁ%g&angﬁgcﬁesa%r anpicillin
or kananyciantib¢dyoiagherimeacivevatdsCDA4 prasdtiath @abodiRieht! mOsietRd] i Nt 0
prokaryot i C&ﬁ Icgs Vi a a%r\cl%rnl et¥ of standard net hods, including but not
linmted to? SSHB PRIES 4R Othel gmbydimests, angiody fagments Sl prefed9: 2110,

and Sanbr ogqtdb : y . | Y. L ratary nual ", 2nd
Edi tion, Cold sSf?*ﬁél" gH%?E%?udﬁwgg‘%%%ﬁ@f?%ﬁ%’eﬁéc?%&arEﬁ%h@a{l 0139] In
accor dahce dainain artibogies (Al imnfudidebitmoehitnien (o Bekadaetba igel | s are al so
suitable h nmpl es of eukaryotic cells include any animal cell,
whet her pr m?w%{)?‘?%%ﬁé%aewf@wh%hw ¢ act gvill reddly adostgoddheer evi si ae,
Schi zosacc ] yeToatac} e hi ri.s and nt cells. Myel omg,
Cos and Clﬁgalc&:lgﬁlég&zrc e exardr% egLOF ?éqC?L&Q%&F?ts&?lﬁ%I{qeﬁfgﬁﬁ%’é“’ﬁ%técﬁl g host s.

or ani mal ce

Parti cul ar o@H@heeinsunssoppressivergena e o0iblé CTLAAGN kANt RHBAEAS . et | a.,
1986 Som |1. Molec. Genet. 12:555-556; Kol kekar 1997 Bi ochem stry

36: 10901- 1085 MERRsURPrepsATEeRts, thespluble) CTicphmlecndds-vath thedel othérne

d ont ggh) imGHRL 48 2 (CAMR, Sal.i . Wltshire, UK,
E:Hoocr:ll g(?—;\e) 13 (GEl f@ggégéng élf“:s’ é'% ﬁ%ﬁ%@%%gﬁé%%@%@%ww% Ic:lrf} K1/ )SF

desi gnat ed dEGAGC D3RG tGMTIIGAVR ISl RN YmetMbdst el kfowidfine #d RR- CHOKI

desi gnat ed 92052129 (CAMR, Salisbury, WIltshire, UK). Exenplary plant
cells incl L@gé%bag@aﬂ{%@&w%w@m@tm 18 E P4 AR Yigror phbimesyticabr n,

soybean, a o I n,.and ric eeds . are al so accept abl e.
[ 00140] Nucl e? é():s‘ﬁg%lf%blsega&vgﬁgggmz)ﬁﬁ%g?lﬁtgm?ﬂger ﬁhﬁﬁgtﬂﬁ‘fl&ts ﬁgﬁ@zul es can al so

be i nser t esbecificallp an enthgonisteseve dedindt TEXR @ﬁﬁﬂaﬁﬁ’hfcﬁriﬂeﬁl&ti%@lguences ina
eukaryi) ic host. The regul at or%/i el enents of the vector can vary according
to the %ar PRIESSH OB theyuiaes of agB¥ated TopmphgcyBsmioatypasddha biaisyolli-c contr ol

sequences HRfq b in& gt ors i ncl ude pr ters and_control
sequences co{?p%}tﬁ? 81) e’ Wﬁ%ﬁﬁﬁﬁiﬁﬁ%’c ?ﬂg% r%eeq?a[tgggﬁgﬁﬁ%x&ﬁg‘épﬁg%%w@chm
pronot er (@Ml pathtvay Jn e delRiirEinSRieG oY ﬁH§IV€:&‘§1\Qllog%e¥e%ﬁ?Rr ). Qther
comonl y U@@d ronoters include the early and | ate pronoters fronfi m an
Virus 40 ( Aéﬁ ( osesspegific gpmbingtiorainciNde theefold@ing: 13P4EAPOVIghad Vi r al
CD80 monoclonal antibodies (mAbs); L104EA29YIg and CD86 mAbs;
20 L104EA29YIg, CD80 mAbs, and CD86 mAbs; L104EA29YTg and gp39 mAbs;
L104EA29YTg and CD40 mAbs; L104EA29YIg and CD28 mAbs; L104EA29Y]Ig,
CD80 and CD86 mAbs, and gp39 mAbs; L104EA29YIg, CD80 and CD86 mAbs and
CD40 mAbs; and L104EA29YTg, anti-LFA1 mAb, 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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pronoters such as those derived from pol yoma, Adenovirus 2, and bovine
papilloma virus. An inducible pronoter, such as hMIi I (Karin, et al.,
(1982) Naworeoc20803597- 802) may al so be used. [00142] Vecrarsso0con2648
expressing CTLA4 nmutant nol ecul es in eukaryotes may al so carry sequences

cal l ed enh i ®l enporiant ...l\n_optim.zin e expression
and are fo%gglggeqoﬁgmg%g%fggﬁﬁﬁgﬁﬁ S\Anrﬂs%tn}{é@‘ﬁ%rgﬁ atrﬁgaﬁ%%f &rI%?J gi on. [00143]
Exanpl es ofPr@gegf@eﬁ;&h@ajiy@@‘{)prs for eukaryotic host cells include, but are

not limted to, vectors for mammal i an host cells (e.g., BPV-1, pHyg, pRSV,
pSV2, pTK2 [P0RA at Fxymples RERl@Ctive bgaly inclvie b@MI2 noplReitREM, inhibiMs ofLi f e
Technol ogi esc}' pVPakg1 V%cgoci_%, q:ng'W v %ﬁ pSG5 vectors (Stratagene)),
retroviral ’%&‘F&P%n‘tp ogphata ey 5?18‘?%% b &erfBYsopheratppIiRtilnyi t r ogen)
or nodi ki egdnMNIF NBelic j ' ' @&/} I US

vect ors, bgcul ovi r ugﬁfgﬁ%ﬁ,@%@@?&tﬁ%ﬁ%ﬁ% ﬁ?&é@%@%@@é@’f"%&% om

( St r at agen@ovartispaipetiychiu GirelinuaRapasRBe ReaSWEBEAYRE); GThAbpAHE ant

nol ecul es can integrate into tfg@e genonme of the eukaryotic host cell and
replicate &4zarham Sgbinompiraep gensaicy . lydphesytabonimigyngerithegyect or carryi ng
CTLA4 nut angr %gl Fcul es can_contain origins of replication allow ng_for

ext r achr omsdoneP(Feam Noyartisy K 178 (fors Fumsswagsdek Ss@iany Pfiver); and Ceiticanli d

sequences | INE revisiae, the origin of replication fromthe
endogenous (é&gast pl asm cf)%ﬂ% 2mcircle can be used. (Broach, (1983) Meth.

Enz. 100: 3000125N tExamaileyeff dorticoRiesasRsIudE 80 48 QoY BRAREd 280 AaRAR! € of
pronoti ng aut ononous r_;}gl ication can be used (see, for exanple, Stinchconb

et al., (19pdgsonde.qostispdrogispne, Tsammathasonsthydrocritisties OetiGimredigildsy; and

Cl arke et - h.. .Enz. 101:300). [00146] Transcriptional control
sequences ?gidmfé%ogl?’%gc %)?ns‘?aﬁnﬁ%’f‘%rﬁ%n Bfoters for the synthesis of

gl ycol yti c [@I12¢]resTypies Soaimdistratioch6binhtioAhclBl Pufhe BeBlimifed 4°; Hol | and
et al., (1978) Biochem stig 17:4900). Additional pronoters known in the art

i ncl ude t h&1eEFAS Ylgpend atdeast prfoailjinetive egadbhBectet from thd gyapdiseddb&kay ama,
1990 EB A -221) . .th ronpter f.qr 3- sphogl ycerate ki nase
gHi tzZarlgn gtlagé‘?‘?&{lﬁ@ﬁ% atje F%‘F‘? cog%q#e@ggjclfgg«g%oﬁhﬁg WpdistedRbo¥Eher

gl ycol yti c LeOZBABSYIg] DBl Mt eFonP REBRY) 8hS a 3bRicb RN RSt they can
be regul ated by envi ronrrg(nt al IZ[ti mul i B%Ir) thg grlgwt h ne%!lun%ag?&{tiﬁ% cells.

These i ndugiaypdisid@hores ddDAEARNE]Y, pemytingpirdleuyg Rapsmins® fagat shock
proteins, alc | dehydrogenase 2, jsocytochronme C, acid phosphat ase,
enzynes as g&eﬂggggsﬁjv%ﬂ'l ?ﬁg‘f']tt & A ceieausior trlecklfrem e ereup Hsipdalavst e f or
nal t ose anghaabpctBfeoddnhinZabliGcombinations described above may be utilized with

20  an induction agent such as immunosuppressive monoclonal antibodies, e. 2.,

basiliximab (Simulect® from Novartis), muromonab (Orthoclone OKT3® from Ortho
Biotech), rituximab (Rituxan® fr&n 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), L104EA29YIg and rapamycin (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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[ 00148] Regul atory sequences may al so be placed at the 3 end of the coding
sequences. These sequences may act to stabilize nmessenger RNA. Such

t erm nat owe 2a062108a38and in the 3' untransl ated regi on fol PoRUSgItsE2680dI NG
sequences in several yeast-derived and mamral i an genes. [00149] Exenpl ary

vectors for .plants and nt cells include,, but are.not_.linited.to,

Agr obact er Fﬂi]ﬁf‘ S 812(!,1/8{:% IQstIqids: %33?13:6 W?%%ratleﬁmeq]?ﬁgo’?%nnt 0

gol den nDS@TY A4 titant hEl¥Mlles bPb 3N enen altdtheathandf réfim@amMal i an cel | host
system transformati ons have been described by Axel (U S. Patent No.

4,399, 216 [¢M28H Mrgscribgig inGggiptionmaybeibasedoel the packagbmsent forshdi oed by

t hods i ncl.udi. t nqt linmted to, .t t in th f
Cal o um phadititged e & srbelegid rdisdie Popbraeieer: ik Wy mBEFIR Huc | on
wi th visal pygedeedical QHobitioMRIMRIRvERIon THok SElHeH1BGubRERIAAY TN agROUENCeS

into plant and yeast genones include (1) nechani'cal nethods, such as
m cr oi nj ecdaibnwih corisosterondss i Qg sterd hnmindenapcoasithpartstrategp ntaginalgdecel | s

ith gl ds. in th f , hoot i -cQat ed. t t
gol d phor S00 Fils Gt PP BITROR HREl In(BS oFetE FEIGEFHY IBMACBSE ki g cel |
menbr anes pRKIRHBHAsIOnIREAR D] 8RN EPbY Pre@nigbheRel ¥iRliRXOBAS Hio}iﬁg’braﬁlg?at g;%nt

or subjection to high voltade electrical pulses (electroporation);
the use of ohidppsoivHewed byt saper nfjpredhsdneor predhisslont)do @6I-130megidanmethe

nown 1Rt RREToRk:D roleh e bRt o e o SR B o) 16 86 Tt b8 by
Coomassi e 3tahBidag haRzhRAGKEh %! silbgé&% thEPHAR O i 18%: B Iﬁg écggtthl%ﬁ KR that

bind CTLA4. Proteln recovery can be perfornmed using stan proteln
purificati ¢ire commesf theigireatraériti ni t y chr omat ogr aphy or i on- exchange

chr omat ogr to,yi.el d substantial| ure product . Scopes_.in: "Protein
Purificati iﬁﬁ%p}l n‘é%( fgaal Qﬂﬂ%@ﬁ%?Feééz’?gﬁfﬁFY E“;%gF frfy(‘}lgﬂﬁle@ﬁ%t‘%@@?eﬁ‘l/erl ag
(1994)). [ : b 6ALER8 ; abl 4 £at | Nypby 0 19859,
2005/ 00849%1% ]t%m%%?%ggggt eac‘%&g@bﬁgg@?gs&?%r&?%e pr gg(%g%g g{rlllgof

pr ot ei h§ ofin tedationvte fitriearf dag ped ifealsalh gxareplo wlf am admingdtsatiop regimen fqar oduct s,

by ani mal or l.ian ¢ell cultures and are herein incorpoyated by
ref erence. ?\[IM%%B ]‘de’IS%eg &?”ri)’eﬂf‘_? Fmstidgre %%e@dwma@?d%?%raéw LEA4 nut ant
ol ecul es REBIGEH BRR\Hray B &lrfinistelbd b GisSORPRS FRSER M ARl Rate

medications by mouth. The dose and schedule 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 mL) may be diluted to a volume of 50 mL with normal saline

or dextrose 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

[00132] Further provided are therapeutic combinations, e.g., a kit, e.g., for use in

any method as defined above, comprising a L1I04EA29Y]1g, in free form or in

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

corticosteroids. The kit may comprise instructions for its administration.
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[ 00155] In one enbodi nent, site-directed nmutagenesis and a novel screening
procedure were used to identify several nutations in the extracellular

domai n ofwObRhewhosisat i nprove binding avidity for CD36. PaTiUs2®cemsesii nent ,
mut ations were carried out in residues in the regions of the extracellul ar

domai n of fr rin t ni ne. 33 h st and la ine 49 and
threloni ne ﬁ?ﬂ%{} helflﬂ—‘13 Fa?Flaaﬁl O(r I%l/esllg?]e cglgné a}aﬁfla%aé &’@ﬁ 2: ne 96),

and in thecbﬁ@bgﬂoﬁ6@ﬂb&ﬁkbhﬁﬁbnanﬁzammﬁ@ﬂaﬂcbﬁ&ﬁﬁﬁﬁﬁwlﬁgapkﬂﬁg. Wih 103
through glycine 107 and in the G strand at positions glutan ne I11,

tyrosi ne 1B3ceend 4geni t@l!i@iatriecopﬂslorrmf@belcg etgadmpEme Slzt’rt@’sélitseb@s,ed on st udi es

f chi RRCTLAL h 1994,
T60; 2045- 2GEEIT ko5 sRLrRB R AR ¢ BEGRr Mhafies Ssdioe et oi de

chai ns goulv@tﬂbgfaﬁq}ahgﬂﬁmgm@ém@@q aBové@lCk of am no acid residue identity
or honol ogy at certain positions between CD28 and CTLA4. Also, any residue

which is sd8013 | yThalabtlosey indisrierappyoptiste dpsages Aonfbe n@ﬂncwlvstdgs)clctsgdt he
identified,esidues i s consi [t t sent jnvention. [00156] To
synt hesi ze DeRR-s £ eé‘ﬁmggel’ H’S I%L%ﬁ%f{l%fﬁ?{ tS?f‘t %’6’1‘%@3 ef'ﬁl zﬁlﬁtésr ed[ ]

af finities ofREti+HBP bRUKIE B 7GR ctidnd Wﬁh%ﬁs %aﬁd Ll §Qea %‘iﬂ?a@ﬁ%ﬁﬁg The

experinents entailed first generating a rary of mu ions at a specific
codon of aﬁyﬁﬁmr@mm whypbe lp@pd oo hody W@Ethtnéadlrmm&mtlsn r@memﬂgmahbse by

BI Acor |den nut nts ith. altered t |t 0 or
g‘é ﬁgy é 11?30(1 BY 6(’:51 «:F Or Bryg a%?a% 1\{51 C'?Eur face
pl as mon re&@@@fmweegrga%hgﬁ ¥rh@BohbéraBefeS A PLAY nivBdR kﬁ&écu?ééVm ent

bi ndi ng of either or CD86lg to a dextran-coated sensor chip which is
| ocat ed i n dasctiese@berom tO”ﬁh'et areistmmns! systetnediszase tiap he betwieap et 0. Jug/mlt he

chanber cont or ch he a of co mentary protein
t hat bi nds % Egﬁg?)@%g g’%@e’g PaLg ypﬂ‘etqﬁ tl C#ﬁth%r@ 4+ At which i s
physi cal |y rﬁ&%&ﬁé@&ﬁ‘dﬂoé&ﬂ%@reﬁrﬁﬁa&'ﬁé&&ﬁﬁnﬁ&%&?rﬂar?érﬁ@mﬁfbettwré%n%@&ﬁ‘@f 1&hip; the
change in nol ecul ar mass can be neasured by the detector system ADVANTAGES

OF THE 15 NVERTHON.§ 0@la7yeiBecd tlsepabthm thiahtimyne sysi€BBdiseuses. CD86 i S
characterized by rapid "on" rates and rapid dissociation ("off) rates, and
because CTLA4l g- CD86 conpl exes di ssoci ate approxi mately 5- to 8-fold nore
rapi dly t hanyvEHAGIE FOROPR GWQ%THEME@@EE@E@F Tgofhe rate
of dissociation of CTLA4lg from CD80 and/ or esul t in rml ecul es
with nore p[t)ﬁh‘i:iﬂ iﬁmmm@mﬂmmMpmlecm caf[lhampmkh@bhmeﬂlﬁLA4 mut ant
nol ecul es a h| er avi dity for 0- ar OEI%SI tive cells

conpared t dpgntlyre Fpnesshte éza'apgq,snsgrams acteria. The

20 bacterla 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 E. 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 198:1056), the tryptophan (irp) promoter system
(Goeddel, et al., (1980) Nucleic Acids Res. 8:4057) and the lambda derived Py,
30 bromoter and N-gene ribosome binding site (Shimatake, et al., (1981) Nature
292:128).
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of CTLAA4lg, are expected to block the primng of antigen specific activated
cells with higher efficiency than Wld type CILA4 or non-nutated forns of
CTLA4l g. ERAMIBS3500158] The fol |l owi ng exanpl es are pr eseniSeaclnne4s

illustrate the present invention and to assist one of ordinary skill in
maki ng and using the sane. The exanples are not intended in any way to
ot herwi se 0087t Hack exsessisn vertory Wilkalse sslu spf 1epligafionondThi s~ exanpl e

provi des a_deseri pti fat t S r tide
Cequences bt SR b IR Ry SO BEne 10
si ngl e- si t @nmaiap tesidtarRd B gntidasticgaoahattbelvesnets castepticdtoin hictdiarspdki net i cs
for CD80 and/or 6. The LI O04El g nucl eoti de sequence was used as a

tenpl at e tesllgenayiag thamesneids pincbesielestadfpnihercgiona ia s peeace pf 04EA29YI g,
whi ch s tested for. binding.kingti for CD80 and/or CD86. CTLA4lg Codon
Based taﬂg‘i’éogllcg’ i“ﬁ%i%ﬁ‘?l’l/&g%%%géé%%’ ¥ and screeni ng strategy was

devel oped fop138ientTe\exprébaod pledhiiidag babhiesdilces iid piokhigotis tellweria s at es of

di ssociation ("off rates) from CD80 and/or CD86 nol ecules, Single-site

nut ant nucvasisty efestanslgribmethedsuinciudies bitarob mitst he CaFloabpek (Gohsn, Yt Nos:
5, 844, 095; _5,851,.795; d,R,,880,726; A [ . -
tenpl ate. Wa‘gglﬁi Cddr ?éflo I%g%]llz)ea%@crﬁc?ﬁoﬁggga;/\@ra%wg‘%ﬁ%% )?Zg?ln%andom

nmut agenesi g 19botSRO%htiat’, CRNBIRREACOoINS pnlg Trbe Rregs, 0389))ahgosi tions 1 and
2 of the codon, but only guanine or thymne at position 3 (XX@T,; also

known H: Nel&tmpordtiont hi s manner, a specific codon encodi ng an anino acid
could be r y hmutated to. e for e of the 20 am.no Lds.. I n that
regard, XX@%?S t&@é‘ﬁ%&@cﬁ ivvg{flﬁﬂe %?C{S%et%ﬁﬂ? _gllve%tbo& ﬁ'gka &s |eﬁ%%r§_§(1: ? of the
20 am no agjiftle HsRcdMs OB ahples BE liaR@tid bR indRide bty SAiRBECAN, Whethet Y tO

-MB7-GL 07 of CTLA4lg (see Figure 7, SEQ ID NOS: 3 and 4; or figure 8, SEQ
| D NOS: 5 printaB)qr imencetatizerk yeast| (ang-t Frcsherionxpes ceaavibians Sehisrsedcharierayegsm | ar | y

t CTLAAI N (alsq.k . i i t Ol ~ TR t hod
Coed 1o genabhbandFit R ey ek sS b MR R o OR P HOBI B (B gur e s,
SEQ | Dy §NOS¢x 0151880 OnimhiQRf16 dHat frAY bEUMERORNRSIsS PafticR@ THD tMllstifclSaEHBB3  of

CTLA4l g, a silent Nhel restriction site was first introduced 5 to this
| oop, by P@R ot limgted ¢, RG44e(Chasinactdne $986 SPCRCqd dthiet Semelr E2:85686ed wi t h

el g UL T ) A A K gy et o
mol ecul e LEQATAA Mt Eigite Clont&ER ¢1BO designated BCACC 85050302 (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-CHOKI1 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 [00140] 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 eukaryotic control sequences for use in expression vectors
30 include promoters and control sequences compatible with mammalian cells such as,
for example, CMV promoter (CDMS8 vector) and avian sarcoma virus (ASV) (zLN

vector). Other commonly used promoters include the early and late promoters from
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NOS: 3 and 4). In particular, the nucleic acid nol ecul e encoding the
single-site CTLA4 nutant nol ecule, LI 04Elg, was used as a tenplate to
gener at e wbeoaowkize- site CTLA4 nmutant nol ecul e, L104EA29¥irgis200am1si4s N
vector having the L104EA29Ylg is shown in Figure 12. EXAMPLE 2 [00162] The

fol | ow ng pg.ovi on of en' |, et hods used to identify
t he singl eloéug’rlf‘t]1 gﬂ%ﬂ@@%@qﬁ'\?{%ﬁtdéﬁiﬁ% 22:29 g@ %ti‘ffr\@'?ged fromthe
const r uct s iemelekdRRh a8 tHesd ABiRdlrorh Balyo ﬁéhA@éﬂo%i}u§2 %ﬂ%wn{e r%ﬁﬂt& avidity
for CD80 and CD86 anti gens, compared toO non-nutated CILA4I g

[ 00163] Curviswmt Ah indyict oprmbtémsuchae M TTH(Kain, ncklc £1982) mnur@*mmpg by

itself is 0 tely block the primng of antigen specific
activated %gb?gmagaspﬁ) S’?‘fo studies with CTLA4l g and either nonocl onal

ant i body spegif21C WREtoFEDRY e0h &%%T@ﬁ&%ﬂtﬁ&rﬁtﬂ&t@ét Q
proliferat r{gn |r]1d| catg thate arﬁtl - CD80 nonocl onal anstllhbo %Itgdﬁn%%l augnent
CTLA4I g i nhiabiytseqrencéddoatioé enhaandrirediDB6 Tiesoaicamabrtanttin bptuiyuznhgjgatagrrent t he

i nhi bition, indi.cat i@g&%{hat LA4I vvas t as effg ive at bl ocki ng CD86
i nteracti orfg‘ TopH e an ?’VHB‘FW&%O @w Profeetestegiong) |

{1 mmuni ty, )

cel | ul arresponses ;J%{qu?}%S%@J:)k 5?%)%“%%8 g}%ﬁ%ﬁwgﬁ%ﬁg%\ﬂ U biithre
concent r at i &ntifedno f\@ctommnaitaﬁmosmﬂmﬁsgsBPBals@(ﬂIy(gnpR&VgﬁS\m ndi ngs,

it was urm t hat . sol e LA | ecul es having.a higher avidity
for Nigpagty I%‘%SAE ?fgli)?d? C%\?D@?{c%\é RV ‘g@T@ the primng of
antigen sp L 41 4 end, the

sol ubl e CT(E%EMH(IS}? g) @Fecuygéstbﬁeécrl b%‘:d%%’ @;ﬁ%@g@ﬁs{i&gﬁﬁ%re screened
usi ng a nowetrowcad eecttmrsge |gr pEBdiectord Stiathgatd)f, p CONASNInvitdgin) onmodifietihe

extracel | ul r d CILA4 that rrpr ove, binding avidity for CD80 and
CD86. This nPé{tr KPOiFD vt %%raaﬁeC@teﬁaewvéctﬁ@s mlqvgua vegens) y
identify t Mt ff rates without the need for
protein puri ?&Evgt:tp%sn@g?%ntl t at ?é(;dr)f‘\‘%en?z "off rate determnation is
concentlsat i [00144)depenkbanicid qShames eseing! CHLA4 @93 mdeailes déh debatile,

212: 457- 468)3%4100165 COS cells were transfected with individual mniprep
purified plBSihesenemesithe pesapiicdwstcsH aad yalisptepsyhe hophgaemeay condi ti oned

| t I tech AB,
Uppsal o, | Srcais, kb PaRl ErCior IERD EaB SR R B 57 o g

and di ssomatgmmfaéplmatlamallmmgefommaa&omemmgépltuusmr face pl asnon

resonance (O Shannessy D..J., et al.
0145]  For expressing the nucleic acid sequences in Saccharomyces cerevisiae,

20  the origin of replication from the endogenous yeast plasmid, the 2|1 circle can be used.
(Broach, (1983) Meth. Enz. 101:307). Alternatively, sequences from the yeast
genome capable of promoting autonomous replication can be used (see, for example,
Stinchcomb et al., (1979) Nature 282:39); Tschemper et al., (1980) Gene 10:157; and
Clarke et al., (1983) Meth. Enz. 101:300).

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,
(1990) 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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(1993) Anal. Biochem 212:457-468). Al experinents were run on Bl Acore(tm
or Bl Acore(tm 2000 biosensors at 250C. Ligands were i mmbilized on
resear ch woade/ NS sensor chi ps (Pharmaci a) using st anaamras2006/012648

N- et hyl - N - (di et hyl am nopr opyl ) carbodii m dN-hydr oxysucci ni m de coupling

(Johnsson, ; Anal,. BiLochem .198: 8-277. Khilko, S.N, et
al . (1993) J‘&lﬁﬁlﬁh."gécﬁ%‘%%ltﬁ%%%}‘:353‘%‘9?5592‘%‘5 Broted Seé]r‘fPﬁ‘g‘ 4&5{/ Sgenesvdes] Cos

cel I's_gr owrisdaytc@Hrongd €, dcid phipBathdelértyRledh@bcinRESyil BRSESGbolibANSIect ed
wi th DNA encodi ng nmutant CTLA4lg. Culture nedia contalining secreted sol uble

nut ant  CTLABFYRGESSRAgIbic fos tnatfospans datactase ufiboti®n] Condi ti oned COS cel |

cul ture nedj S o fl ow ove | Acore biosensor_chips derivatized
with CDS6l 3“@%%8%@%@?‘/ %e&l%l}%@ay ﬁfﬁogeﬁﬁaﬁaf athg ‘?n‘ﬁ@fége 90dmg| . Chem
271 -.26162eqfehdds) , THRBesdtubmel nii ey sBSilve e géh%gf RANIAS sy bl rates

sl ower than that observed for vn\}'ﬁ?d' tySe 1CTLA4ISg. he cDﬁlgAds@}lg%ﬂllg%%rgndi ng to
sel ect ed ni#h #Pusdipihes’ watransipsef regivs dolowinprle cslingwegpatcesintsepaaf or m | ar ger
scal e COS tL ient trapnsfection, fromwhich nutant CTLA4l g protein
was prepar éfg&#g%flgévl\}sénngd% & p?fl AfUrification of culture nmedia. [00168]

Bl Acore ang0osioy CBRéHplaBWecB§oR Pilints AHipiH @élfb%@ﬁg@',%@a%h%k hidlidd ¥6" ©
perfornmed as described in J. Geene et al'. 1996 J. Bi'ol. em ’

271: 26762- Zerqactoniven Beplemaids.icowlifldvesr enasaicBlivis ¢€eMMY} andApalaysidddn00169]
Senosorgra l.in re normalized to zero response units (RU) prior to
anal ysilg. 5%‘%%‘1%%”&3?9_ over nock-derivatized flow cells to determ ne
backgr ound [0ES0PNSEeitiiltashd oftBhrifali N osPY stond EhIAGRIaNEN! RN

di fferences between solutions. Equilibrium gl socl at1 on constant’s frk ) were
cal cul at ed dpyeaibed bpisebfU. RePatersMbud,309,20h dsseedRAqgi 15, 11 83 )s atimabirat e

Concent rat COI B De RS PERCEY Aoyl G elra i sk A 59 bt Castingiondntha oi al
nonl i near gtds¥eeldfichicith pRES Hﬁé,%fc%iﬁj%&ﬁo&%l%?@gﬁpatﬁﬂlf é%l\giﬁef)ans ugg {01

Experinental data were first fit to a no or a sin I"I"'gan inding to
a singlle r&&dptigl védorsi te nodel, i.e., a sinple langnuir system A+B< AB),

and equi l i bri a i gti.on copstants.(Kd=[A] [B]\[AB]). were cal cul ated
fromthe eg(f}ia# ?Lnslf%gﬁ%?aif@% leing Teggtandol Ariefyencaninio plertantiyeasto t he

si mpl est t wenchhds8n: j i di i -to..a r {or having two
non-int er a\g?iI ng i n%lg%%{\l%gﬁlet&%ig?\%%\egwg?’t%gh gésm é‘s’%lﬁe.%%g% og@?\f‘%gﬁ%aﬂ%ltei on
R=Rmacl C ¢t orpB)tepiasts 2vodlekingelD) Yith glass beads in the presence of DNA, or

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 cDNA) 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
staining SDS-PAGE gels and immunoblotting using antibodies that bind CTLA4.
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)).

>

[00153]  US patent application US Publication Number 2005/001985 9,
2005/0084933 and WO 04/058944 teach a processes for the production of proteins of
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[00171] The goodness-of-fits of these two nodels were anal yzed visually by
conpari son with experinental data and statistically by an F test of the
suns- of squeanre®/103i3¢ si npl er one-site nodel was chosen agctrhms2emi2648 t ,
unless the two-site nodel fit significantly better (p<0. 1). [00172]

Associ at i Orﬁ@ﬁﬂ@ﬁﬁ&ﬁ%ﬁ%@‘%ﬂg?&owﬁ%lﬁE{%’g&f&gg' erfgﬁ{t; d@‘éﬁﬁ g Bl A eval uation

2.1 Software (Pharnac soci a e cal cul ated
in two wayspamsslim cgl hdtureshataganedis isdoRrfed bl efbfdh& act i ons and paral | el
two-site ir}h@@ﬁtiﬁns, For single-site interactions, | On values were

cal cul ated di A§e tyentien gt Previdrs sakele]¢ ICTd st ksfant moleculehproduidd s a
response atpgydhMep tine, t; Ris the steady-state response; to is the tine
at the start of the injection; and and where Cis a concentration of

anal ytep calculated in terns of nrononelic binding sites. For two-site
interactions | On values were cal cul ated according to the equation Rt=Reql
(1-exp ksl t V+Req2(| - e%pFlkspHG GODON-BASEDMUAAGENESIS| ues Of | cOn wer e

det erm ned th I ed . sl.op about 70% paxi mal associ ation) of

pl ots of ks,[m\j/fe%']rglusﬁ](f&?e[egrgJ iy Sétgb%eg{eﬁwtmﬁ%ﬁ 2 goval yoreRniBg cor di ng to

one site (/ABscdie vre Uyl t6iidBif( ﬁv@ialzﬂufaj?iﬁ)ls gP@l@ leRtracfiffiaf %rgaiﬁ%?St ants (kof
e €

) were calcylated frombest fit curves. inding site no was used
except wheftr it thasienayebinding agiditsifer CDRG.NImthisintwdhaekgnotationg Rek0 RU,

di i L] N .whi ch he two:-bj nding, sit del
ot oyel” ear ROl Biyabd OB B e S RN B foiof(Ga AP | he
rel ati onshisgririe 25 R-#0gi6H3/38, BIC’ srhaI\aBHRIRS 4nd t[q%%ﬂé] 12{[{155! %%r L307. 4
an JoSe, |

(anti - CD80) was gurchased from Becton D ckinson ornia) and
| T2. 2 (ant (YEne §3{grismicaridAs ard BDSIBE P6), Endin Mhacgivmfom thShionRieso,

California I t al ni. ng, 0-positive _and/or CD86-positive CHO
cells wer eh]ggﬁ%{/tg&ﬂﬁr‘é 2@1& t ﬁ'g?sgne&ﬂﬁ%)ggﬁg@'ggeﬁwn et 4 F‘B’%l%iah
phosphat ebybiisecklamirine] 1PBRs RO EDHhesCHRGRL 8,487 10 X 105)

were first_incubated with mAbs or inmunogl obul in fusiron proteins in DVEM
cont ai 7 ng PassonstusiesnfehivecriscEDR/CEBSY, fusibe proteint (Rbacknet alngubat i t h

| minogl obtl B 1 020ne 20 LI PTG AR Lo PP R) . Cel | S
SEE o nS A S S B B AR BT ST
on Tri s/ gl jemplesy abetaincpasitions tetwyeh €D28 and CTLA4. 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 CTL.A4 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 BlAcore analysis to identify mutants
25  with altered reactivity to CD80 or CD86. The Biacore assay system (Pharmacia,
Piscataway, N.J.) uses a surface plasmon resonance detector system that essentially
involves covalent binding of either CD80Ig or CD86Ig to a dextran-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 complementary 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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(Novex, San Diego, CA). Analytical gels were stained with Coomassi e Bl ue,
and i mages of wet gels were obtained by digital scanning. CTLA4lg (25 ny)
and L104B8@2%egi0¢@35 ny) were anal yzed by size excl usi onPchinusoessogeaphy
using a TSKGEL G300 SWKL columm (7.8 x 300mm Tosohaas, Montgoneryville,
PA) equilibrated in phosphate buffered saline containing 0.02% NAN3 at a
flowrate of 1.0 ml/mn. CTLA4Xci 20s and LI H4EA29YX G 2o0s [00176] Single
chai n CTLA4Xci 20s was prepdDEANTAGES\OPTHE INVENTIeRG (Linsley et al,

(1995) J. Bj Chem , 270.15417-15424). Briefly, an oncostatin M CTLA4
( OVCTLA4) S‘X’.@iﬂsi @ﬁcaﬁ‘ls%lé%[@%%d% éch§§0 and GRSIGAs charsdierizedbyassdd pr i mer
GACGTCATAMGETERAGRAMIAERIGIAGTECTAGAG A% LNI08 ety LR} Seauences 1

the vector; and the reverse pri

GT GGT GTAT T CIPORASATSRAT A GAATETAFBCAQSGET ded
i 118-124) iﬁﬁgﬁéeﬁa?ggge tﬁlg‘r&gg'dﬁﬁ foen

am no aci dsé %‘IR e. aﬂi no acid mai n of
CTLA4, and “CBRISAFdGWas reawned thaf gavingtherate pf dissaiation o CALAOEIGOm( TGA) .  The
reverse prigmgo sRes dr . eine t.o serine at position 120)
mutation hi parti cuI%]??éj‘tvg%ﬁ#%%ﬁelé%’ﬁ%cugeédﬂghwre@%e?tﬁ@@%@%@ﬂ@ﬂm-36) of
the rever serqueitiver TshgwolubhoVELAS nieii AE6:usttavRRS Héhei?@idjt? b owi ng

or ; pe

nucl eoti de uenﬁé—}? AGA, GGA, TGA, CGA, ACT, sons skilled
in the art r oL PS0s Posive ¢elle comprredte wild synp @HoAd,GEAoh smAatee Yaumed

conpl engnt af ¥ T84 2 DE £ TSC for .cysteine. Simlarly, the

nucl eot i de jsequeng%s Ae&, Ct%%%? gﬁgﬁlewln plrantigen gpepific aotivafed callewithd

conpl ement highesetjniencethan fvildtepcOUDAS of Abn-SAItABE fork2Q 'oF‘ @ﬁ%gl‘f chai n reaction
products were digested with H ndWbal and directional ’

y Subct'oned into the
expression vector pLN (Bristol-Mers Squi bbb Conpany, Princeton, NJ).
L104EA29YXCOOS was prepared in an Wﬁ manner. Each construct was
verified by DNA sequencing. ldenti %nd Bi ocheni cal Characterization

of High Av[0#15§] MEterfolowRE kR ThpibeeRipted-AkH (G ' hosen for
d t.he resulting -8300 r%f%gnt pr ot%?%%q%s gyegﬁ’fvo?u?ﬂﬁ& g

mut agenesi s an 23 '

bi ndi ngf byaﬂéﬁf’faé%%t e 24 Reshnary sl dn owkirgPRY wingdhs samid) eThe Se@bRY ardl he
predom na : i.s at.each site are sunmarized in Table I1.
Random w'?%%gﬂ%g(?égslgg B%%@%ﬁlﬁg%lﬁ%ﬁlﬁéﬁﬁﬁs?ﬁﬁ Og%-lﬁ@?}ﬁa%par ently did not
alter ligand binding. Mitagenesis of E31 and R33 and resi dues MB7-Y102
apparently resulted in reduced |ligand binding. Mitagenesis of residues, S25,
A29, and T30, K93, L96, Y103, LI OBXAMBLEID5, resulted in proteins with

sl ow "on" r ) ates. These.results confirm previous findings
That ¢ osi d[ggggsﬁ 0 sl"h?sv%xa&ge ﬂrow eSa gescnpnon ofu the methods used to generate the
20 nucleotide sequences encoding the soluble CTLA4 mutant molecules of the invention.
A single-site mutant L.104EIg was generated and tested for binding kinetics for CD80
and/or CD86. The L104EIg nucleotide sequence was used as a template to generate

the double-site mutant CTLA4 sequence, L104EA29YIg, which was tested for
binding kinetics for CD80 and/or CDS6.
25

CTLA4Ig Codon Based Mutagenesis

[00160] A mutagenesis and screening strategy was developed to identify mutant
CTLAA4Ig molecules that had slower rates of dissociation (“off” rates) from CD80
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 base at
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t he S25-R33 region, and residues in or near MB7-Y102 influence |igand
bi nding (Peach et al., (1994) J. Exp. Med., 180:2049-2058. [00178]

Mut ageneswe 2066/®8d38s S25, T30, K93, L96, Y103, and GLlO5Pprediskdéosdiions t he
identification of sone nutant proteins that had slower "off rates from

CD861 g. However, in e i nstances, the slow "off rate was conprom sed by
a slow " on%Flg]f’gs :]Aﬁf“iﬁ OEE%@%%%OW%@%%W PPN 3(@@@[& avidity
for CD86I g alddatnowWaSasNeren Sioml ar i.th wil.d tyge CTLA4Ig.
In additi or?, rrutoager?esi S @f tﬂﬁ(g%sgfrng}']slthﬁ’tae%p%fsiﬁlﬂgcltogéfgl 8\§4rll’lg Jo83a¥ on which

may have beéenldrhespudmilyineutited td tnelekoneich of dead0gesin bsias. VEGthaf98kd9] Random

nmut agenesi | 04 foll quwed COs cel | transfection and screening by SPR
of culture {}{tmélgﬁgﬁ?ﬁés 36%? 3?%%’6%”%@3“@98@@%94@@&@@mm@@b@ssanpl es
cont ai ngng puor b5 L& | Ol - . gbd S| r—of £ rates than
wild type c:TLAIZSf:&’E:;iTl V\hegr?dglﬁgel)ﬁ%%??@gc?%}e ﬁS“’%ﬁx@%fﬁPﬁQﬁ“@ﬁFﬁ&“&m e
sequenced, (#adhigwed, SBQID NOSehandié; ar flgares,/BEQ ID BOB:&nd GCivetenut ati on (LI

04E). Appargent]y, .substitution of |eucine 104 to aspartic acid (LI 04D) did
not af f ect d@ﬁé@ﬁd" 1ﬁ1 %ﬁ/ﬁ%’?‘{ TW%@PHW%%@ C%Tfﬁé]ig THépedsoddhoatn each
site |istedg} Nljael;( : i i i 4 the PCR t te i nstead
of wld typ?ab%TLA4 ?sglgrsl Vggglts':rl Se etgﬁ%@g? h%lggo Eﬁlg%?/tg :ﬂ}e S“%%‘lsﬁggi iiﬁ’é

i mobi | i zedwtDeergjeculelbh@4BI; fgsiers, SEQ My ROSediaad spnpl es from nut agenesi s

of al anj ne i t rotei ns having, approximately 4-fold slower "off rates
t han wﬂ)d J@@éﬁ:ﬂ |gutagenesis yipPoKEMestc HOrR33 9f 6ELA4Is alsdentiNitel ons

(LLOAEA2 Y osrd MRS Sk G RLAPSERERL) o OB pHRG, L wPEoBAN (L104EAOW,

and one was t hreoni ne .~ Appar entty-, rate nutants
wer e i dent infuitaggnedie nPER pnoduets2eruvdiestad ool NhaliXtal 6 sudbRAsd ik Wi | d type

CTLA4l g. [001 Th el ative nol ecul ar nmass and state of aggregation of
purified Li’@ﬂ%%é(r?&t ﬁIMéﬁ@@l\#@%e%@%@@é@cw-mm@@dm uséd® excl usi on

hr omat ogr aghy: HEARI - lLoQ4Elg (~ ; 2
gp{oggg n? Ig;/ hadat? hltﬂeeos ane %1%%#?%% oFaen{t %{g)?er(r:ﬁ)el ﬁ@;@g %ﬁbﬁﬁ‘ﬁlﬁ J7( gEQer?nlean)e 1)
under tedudiOfy 3(an80K Dy partibr, fHeumicRiTmid aplRelAB kg BRGiMMIskeduci ng

(-10CkDa; % conditions (FIG_10A). Si ze excl usi on chromat ogr aphy
deronst r at SdLHdpuirnmelkoet; Il MG was geyd agmismplate (o geadratetbe dawtdesibi | i ty

While the Fantongpateieell hoEAS TR, O En R Rl R RS e L el ecut ar
wei ght aggrsehatvaesn Fiyups oXi matel y 5. 0% of CTLA4l g was present as hi gher
nol ecul ar wei ght aggregates but there was no evi dence of aggregation of
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 CD86 antigens, compared to non-mutated CTLAA4Ig molecules.
25 [00163] Current in vitro and in vivo studies indicate that CTLAAIg by itself is
unable to completely block the priming of antigen specific activated T cells. In vitro
studies with CTLA4Ig and either monoclonal antibody specific for CD80 or CD86
measuring inhibition of T cell proliferation indicate that anti-CD80 monoclonal
antibody did not augment CTLA4Ig inhibition. However, anti-CD86 monoclonal
30  antibody did augment the inhibition, indicating that CTLA4Ig was not as effective at
blocking CD86 interactions. These data support earlier findings by Linsley et al.
(Immunity, (1994), 1:793-801) showing inhibition of CD80-mediated cellular
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L104EA29YIg or L | O4Elg. Therefore, the stronger binding to CD386lg seen
with LI 04Elg and L104EA29YIg could not be attributed to aggregation
i nduced byormdcageosssi s. Equil i brium and Kinetic Bi ndi ngPAmalSy®ic®1§609182]
Equi i brium and kinetic binding analysis was perforned on protein A

i fied CTLAAI Ll .O4El L Yl i f I
(SPR) | The "PESHRS25 R aREm e 100 SO Tow Rt L Rtz amecntrerioms e Foxppar ent
Ki netic Conspggiifed{y leﬁa%néés.esz@&f&th&@mﬁﬁgs‘, g(%sas hfed {hﬁ{‘%&&ﬁlge

different experinments) [00183] Cbserved equi rium di ssocCiatlion constants
(Kd; Tabl e GYLA® matand npldcates daving mhighed avigite fon @RS @has aldeghOTELAG T ange of
concentrati n@ %5 0: 203%?2%@ #?1]04EA29YfJ g binds nore strongly to CD86Ig
than does IPOYSEEHs BHt K T BOmiRge! qulicen sneedicpativaredoqlis then n\V) t han
L104El g5(6.96, ~or CTLA4lg (13.9 nM indicates higher binding avidity of
L104EA29YIg to 61 g. The |ower Kd of LLO4EA29YlIg (3.66 nM than LI 04Elg
(4.47 nM) dPOIGH A4Tg thi6 efd] theMolibel CTAAEShiagh@blcbilodinarived idliRxvnie 1
L104EA29YiI gbto CD80I g. 4(13?1%% Ki neti c binding analysis reveal ed that the
conpar at i v&PBhVICSFEENGHSINER PPy SCreqrigpmpgedugh e idasifF eyl gnisitiatisng t o
CDB0 were S el SrONA l.g.(Tabl e.d.). However,
"of f rat es%:‘lgﬂre e’?iﬁrgg%ﬁl}fdgﬁgglg es C\/:/ee’?%4 F\lg‘{tﬁﬁe%%?ég en %’%@?fbrﬁpgbfﬂ ared to

CTLA4l g, LICBFEADIEYbqedndan ppagyrovadeal an Ffectiob chefloawe dire@fyfidémtre from

CDb80l1 g, ,and roximately 4-fold slower "off rate from CD86lg. L104E had
"off rales ni“ﬁ?‘ﬁ? Wedienparendt shewsr (of5 et yvihguithe nmmnp@.telspngﬁcatm or

i ntroduct i @pa@ftad j di slanificantly affect ..on" rates,
the incr eagleai n aé\}?%ﬁeg% Fi?trrét%%gt&?ﬂéﬁgﬁ%ﬁ E&ggpégnftﬂgﬁlg%in\gé I{ﬂe{‘m§ﬁ%’ﬁlﬁ§9w g
was | i kel y epali,(8993) yindlLiBischem., dd2A62868).n "of f rates. [00185] To determ ne

whet her th?‘m}ggi eaél@ in avidity of LI _04.EA_29YIﬂ for CD86l g and CD80lg was
due to the i oS Sgetewereiinsiketedaitheindividrehmimipreapyoiedplanis a di ner,

or whet her I | [ ctural ch es i,ntroduced into
each mnong&&gﬁ%gﬁgg%ﬁg# ﬁ)&tg%vﬁg%ip%%s OF‘?%{‘I&X‘H&}?&‘:’{F‘%@%WQV & racel l ul ar
donai n5 weeppljEdap BlAdork dlidsendon ghiph {RIgenesh Bistbce X Bt %P@lalg%eﬁéh)%%ﬁﬂeﬂe as
described suypra, and by Linsley et al., (1995) J. Bio . Chem,

270: 15417- 18 f&’.lub?%QDéé% qri(dePbig. ot bt srecif bindipg 20¢ dissntiatioOPEARGIKCi 20S wer e

shown to b ' Lon_chrona aph { nsl et al.,
ehioun 0 RO TR bt O8]« PRLIERLL O SNE AR GRS L.
(1993) Anal. Biochem. 212:457-468). All experiments were run on BIAcore™ 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 [00166] COS cells grown in 24 well tissue culture plates were transiently
transfected with DNA encoding mutant CTLA4Ig. Culture media containing secreted
soluble mutant CTLA4Ig was collected 3 days later.
[00167] Conditioned COS cell culture media was allowed to flow over BIAcore
biosensor chips derivatized with CD86Ig 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 CTLA4Ig. The cDNAs

corresponding to selected media samples were sequenced and DNA was prepared to
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properties were analyzed by SPR Results showed that binding affinity of
both nononeric proteins for CD86lg was approximately 35-80-fold | ess than

t hat seerwbanod/togiss respective dinmers (Table T). This sepparst@cpizes ously
publ i shed data establishing that dimerization of CILA4 was required for

hi gh avidit i gand bi ndi eene et al., (1996) J . Biol. Chem,

271: 26762- ?é%??g?arﬁﬁo*f%]d&% é&%W%fP@f%méoé% Vinehhmytnt GXLddiel y 2-fol d
hi gher af f igabiedh & SN f{QQ@ g. The increased
affinity vvapg due %%ﬁ}gﬁr oxXi r%rate Iim%?%%% S om%ir(gfr%pgm%&g#ssoci ation from
bot h | i gand8016Bher BlAcws aslysimepaditicng and edpiitibiing binditgl @4EAZINivRsrenDSt
likely due to.avidity eghancin struchraI changes that had been introduced
into each MSHOHRY %S‘{eﬁ%ﬁ[b‘? ) 'fé’iee]?eh?%r? AP8I eBiobrchenh WHiT6R1267Ablasdul e

di meri zed. lggadd®ad agdipSt ructural Anal ysis of Avidity Enhancing Miutations
[00187] The solution structure of the extracellular 1gV-1ike domain of
CTLA4 has recently been determ ned by NMR spectroscopy (Metzler et al., (

1997) Nat ur StrUﬁt gi ql .., 4:527-531. This allowed accurate | ocation of
| euci ne 10P1A%arePats Amalyssi 0 the three di mensional fol d (FIG 11A-B).

Leuci ne 1040056951 t §&1o80kPER ' ved MYPPPY am ci.d

sequence. 1|ani9rie 29 is s tg?i%ee es%%?ln%ﬁﬁgﬁg_%?é? %1&?15?51’8%88 “ﬁtsfﬁgg‘%— R33

regi on, whitehnalgsis pRenipéd weradjnacestmdok-ddriaafiddaRdy c4RIt6 detedinke there is

Si gnifglganéyﬁi nt eracti on between residues at the base of these two regions,
a

t here dreepimdyresponss TEER Y rakves dup dmbykakastive indgx difftera2® al t hough

t hey both i . j I\G._core i.n e protein.
The. St rUct e D 1 o B B P B ver o
assessed byplamdeRigvgrsud BewA2e R isttht steadyeantehespeasi thiua BeasIpeMss dai n t he

cleft bet weenk&%e, 825_%r1§?i on _and the MYPPPY region, and may serve to
stabi | i ze CHEKCSHY 358 ChEnat Cahthempmpsonceansragion of analyte d Bindieg @Fvesd, LI 04

forms exteRshy 1 B9 RL SRt ARG Ith 196 and W94 near }E}L(}g MYPPPY
region. It iIs ﬁ}a%g y ungi krgfdfﬂ%%éﬁ) qlhée)aqgf]&eaérﬁdgg %%ﬁ%ar résgril,g%ag Ps a
conf or bt | Sefteiard)l ar to that of L104 for two reasons. First, there is
i nsuffici e&i@sﬂa}ace to accommodate the | onger glutamc acid side chain in

the struct t WoxRerigiegtal data yrere Hest it ipamodel fova single SizBadBRdinegpan.

Second, the .G f.puryi he negat,ive ar of .,the glutamc
aci d side g‘ﬁ%ﬁ%%‘?ﬁﬁﬁ%‘%&%ﬁbgr é)ﬁrn? é%? %aﬁlg{/\nblbr% SE ﬁ%ggé_e’gﬁh‘?é’fiead, nodel i ng
st udi es pr ediitibritthatsdciaeiog koristmit<(Jaed A -SBNRARH aiefe ddldubfte @HbmARet O t he
surface where jts charge can be stabilized by solvation. Such a

conf or mat i EHEAIB RaTge-EdRtabi Pupspacatlyolntroencdd ththeGimpsst twotsiteni ni rmal
di storghon rﬁo(aepéﬂ?granﬁ Bﬁlldﬂ’llée(ie.l, B4 Q%eﬁtglgflagzri]r%g' two non-interacting independent

binding sites as described by the equation R=Rnax1* C\(Ka1*C)+Rmax2*C\(K 42+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 usinlg BIA
evaluation 2.1 Software (Pharmacia). Association rate constants kon 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 Rt=Req(1—exp'kS(t'to), where R; is a response at a given time, t; Req is the
steady-state response; to is the time at the start of the injection; and

k~dR/dt=k,,*Ck,s, and where C is a concentration of analyte, calculated in terms of
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Bi nding of High Avidity Mutants to CHO Cel |l s Expressing CD80 or CD86

[ 00188] FACS analysis (Fig. 2) of CTLA4lg and nmutant nol ecules binding to
stably t rwobectess CD80+ and CD86+CHO cel | s was per f or medTas2aescrsided
herein. CD380-positive and CD86-positive CHO cells were incubated with

i ncreasi ng concent rtgt'.ons. of LA4I q .L104EA29Yl g, or LI 04Elg, and then
washed. BoURTMIHFHBHHBE Sitesh o SVerain iberastiongds: vadies steseicaleilatgd f | uor escei n

i sot hi ocyanake:daly tvaid ant | _Q)H;pﬁmt-ti) lktiyn,.[ 00189 shown in

Figure 2, CD80-positi viﬂlgg&?c%@—g{lﬂ ISI t ve ﬁ%‘é@@%}a (1° 5 fe&%@“%ﬁ@éithe

i ncubat ed vialues ofi Boni Wit detesnined froenthe aslicolated @fope TloAdbat 109k asgEngquar es)
L104EA29YI g, éoCi' rtcl ?31) Tc:sr lc((le O4Elg (triangles) for 2 hr. at 230C, washed,

and i ncubat B WHR) P RGP KT Hs1SGt hi ocyanat e- conj ugat ed goat anti - human

i Is0b Ui t - Bi adi | 000.vi ahl | |
nalyzaq (el DaGiash A RrOthaRebPhlondthe by RSN RBLA B op g™
intensity (SWPS JAIRGSA R moileledmt racoadtatdiksHogka BElcHisicd SR dsY BYS. Dat a

were corrected fg.h Ba kgr qund Jel uorescence nmeasured on cells incubated with
second st epI'¢igent Bﬁllfgg stigrpodel wps ugsdrpxeent when dhpregidoalayerd gregenthadFl <

30. These rgsuk 0 I . f .1 ndependent experinents.
[00190] 81 r ey OB BB R bRl i) SRR e B et

t r ansf ect editCHOdekivhsemploggab ridalf-tates b reeeptby@dcapincy M cAMatel &Qﬂgﬁﬁ& Ylg
and LI 4Elgl€il%$i_rmr_e SHongly to CHO cells stably transfected wth human
cps6 t Hin dGado P&A/F“gf)'g /Kt 2B) . Functional Assays [00191] Human
CD4-positive T cells were isolated by i munomagneti c negati ve sel ection

(Linsley et al, (1992) J. Exp. Med. 176:1595-1604). |solated CD4-positive T
cel | s wer e How@)itamettywi t h phorbal nyristate acetate (PMA) plus

CD80- posi ti 6-posjtive CHO cells in the presence of titrating
concentrat i[%ﬁgai)f (ﬁ‘ﬁpﬁm@? L3@HA (396 PR Yevas puthased BomPBectahORickimsdy) wer e

cul tured i f it-hy OF Wit ho i.rradi ated CHO cel |
i mi at or S ERsHIRARR) Sha IS R R Endlh AR RSSO EondiREm R 1
i / wellf  ofSqrBbiepby@ailiformea)d Fot igmiuietdining] CBSH U§iﬁv@£ncﬁor7@D%?i%BSiﬁ% ture.
Inh|b|t|on(%{ Pé\@p&lus CDBO-%(}Eltl_ve CHO, or 6- positive . st nmul ated
T cells byGHO8 Fyrgnayrd Rgireulisss yrsselobyriagubaion in pbesphstear e shown in
FIG 3. L1@4EAR i BRbI nralif arati - itiwe PVA treated CHO
cell's nor egt hangééll%g Pgls?!ﬁ#%m%%)lonﬁ\f?&%g@ﬁgﬁg@ ’?TLQ &WEIEEEt i ve t han
CTLA4I g at iricahatbd withgn Abobi henaidelibutth fREFpRR%AL inSMEM SHSAILED 0%

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

20 conjugated 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 scanning. CTLA4Ig (25 pug) and
L104EA29YIg (25 ng) were analyzed by size exclusion chromatography using a TSK-
GEL G300 SWxy, column (7.8 x 300mm, Tosohaas, Montgomeryville, PA)

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

ml/min.
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CHO cells (FIG 3B). Therefore, L104EA29YIg is a nore potent inhibitor of
both CD80- and CD86-nedi ated costinulation of T cells. [00192] Figure 4
shows i nhwbi2oéeonsisy LI 04EA29YI g and CTLA4l g of all osti mulratse@slhwvasn T
cells prepared above, and further allostirnulated with a humanB

| yr nphobl ast.qj el | |i |l ed PMthat expressed CD80 and CD86 (T
cells at 3%@[1‘% Fﬁléﬂndgﬁy{‘ﬁ%%({&@@%l 03/well). Primary allostinulation
occurred fqoofrefaySincdcheni tdjrp%g@j(ls it.h 3Kt hym dine for 7
hours, bef gre i6§cor1€§r ation o ra8]i2%s}/\g{§§1r%%§£%é%%\§l$nusi%Sésc%llg]?fg@‘]‘ﬂ@'econdary
al 1 osti mul @t Rlor(19%0 JpBiol.drhwed, 220: T 51117 0M=24)SeBreuTlygl ay ofdostin W @Trosd | nul at ed
T cells wer ted over |ynmphocyte separation nmedium (LSM (ICN,

Aur or a, C]—I)(Sgﬂ(gf ﬁ\fzg%[eécgrqsgpn@ SPpd; eS usedeas|a templates therferward primen) at ed
(secondgry), in the presence of titrating amounts of CTLA4lg or

L104EA29YlI g, by adding PMin the sane ratio as above. Stinulation occurred
for 3 days GAGETGATRAAAGGTTEAECAN BEGGTGTA CRACT A cagy harvest ed as

above. The effect of LI 04EA29YlIg on primary allostinulated T cells is
shown in FIG 4A The effect of L104EA29YlIg on secondary allostinulated T

cells is shpuRhbdankd ﬁa“ﬁ%e%‘ﬁ%géﬁﬁt%ﬁgﬁ&ﬁ{gﬂﬁ%%iev%é’steh ri mary and secondary

T cell proliferative respo 417G, 94] To neasure
cyt oki ne production (Figure 5), duplicate secondary allostinulation plates

were s u ulture nedi a was assayed using ELISA kits
(Bi os OEb c e%@i&&ﬁ%g%%TégAﬁ%ﬁ%@Mgcﬁmm By the

manuf acturer. L104EA29YIg was found to be nore potent than CTLA4l g at
blocking T cell 1L-2, IL-4, and g-IFN cytokine production followi ng a

secondary abirespendsiddo e lastlsegen(4rhinS acBA(iR). amiAR%] 1 1BbE 4514 gt s of LI
04EA29Yl g and Adl g aon nonkey m xed |ynphocyte responseé (M.R) are shown
in Figure §XU3sgiilandomangf Gdd-Afpaaheentained e esiristiopenysne Stesxidatstopl | s/ wel |

fromeach pog r i over | hocyt e .separ ati on
medi um (LSM aﬁghrﬁ)kgﬁké\f\{%&gngs?ﬁ%%ﬁgg%%g%ﬁgﬁyﬁewe(té%m RESHE | s were
sti nul &% ed 130)daytstittheln patticaé, the hbicleatticn-ghale B AaickolgloiL3dafriRst i ng.
LI 04EA29YI % i nhi bited nmonkey . T cell proliferation better than

CTLA4I g. TABLE'SP PIEShpTaeiiove s opssdwiimar afsyoliawiagendsisdof CTLA4I g at
e, 2113 Pty om, eeRrace e oty i LSRR D R e P
04EA29YI g, vaidsstanid) et nucleotide sequence GCA is a reversed complementary sequence of
the codon TGC for cysteine. Similarly, the nucleotide sequences AGA, GGA, TGA,
20 CGA, ACT, or GCT are the reversed complementary sequences of the codons for
serine. Polymerase chain reaction products were digested with HindIll/Xbal and
directionally subcloned into the expression vector LN (Bristol-Myers Squibb
Company, Princeton, NJ). L1 04EA29YX (1208 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 CD86Ig binding by surface plasmon resonance
(SPR; as described, supra). The predominant effects of mutagenesis at each site are
30  summarized in Table Il. 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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above, as a mai ntenance i nmunosuppressant with CsA over 12 nont hs when used
as part of a CNI-free conbination regi nen consisting of

basi | i xi reb(eemoesst (r); Novartis) induction, mycophenecatusovsioeiciss ( MVF;
Cel | Cept(r); Roche), and corticosteroids in renal transplant recipients.

00197] Ad ts HLA-identical renal ~allograft froma
I[i Vi ng] or eégénéjnﬁlgﬁg K&é’r@ﬁg%&?%@‘l & ée%gewlt@ﬁ %P@Fq%%?wﬁbﬁ]@lw
transpl ant ,«.a» ig;]:ﬁ ﬁ iﬂ? r deened
by the |nve§?| gﬁac?{))l(r)gl%{vg Egaght%shl 5 fe\réﬁlé %gﬁ%g ec glﬁa\ﬁggr@?er%g%trl cted

to <10% of thdnsZ%Rﬁayegfmptahd‘msmmes Excﬂ neaf M97cY10291mﬂaenoeaiguﬁkeﬁmun@erl yi ng

renal disease of focal nd se t al oner ul oscl erosis, Type | or p
nenbranoprgf’??cgreéf‘]l MY Jn@’i‘ﬂj%é?fg %9(34@ 2038. henol ytic urenic

syndr ong @f%itl r B or C or
H 'V, and dgbor geﬁdﬁ%%eﬂé@&gystnggggé ?W@gt%%ﬁggb dtrlﬁﬂ%tlle&g%ﬁl&?%ﬁ dney
col d i scheridentificatoroéf o rhtenitprofed3 B8 Thad Biowwenastrarates Fasin Cigsig,

random zed, _active-controlled, mltiple-dose, nulticenter study perforned

in the Uni tARIVSEhikesemsgpessatig st%a@fg raEq Vefi GsIneprpmised by ¢ skiw don'liete sex
aged > 18 %GAts il Ak bRl ANGR ﬁ&l&g,eﬁ%gm%l Plhgt b 19_donor.

except when donor and feci pirent enti

treatment iapparedtlylsithilaedol that\/ﬂeérhwﬂh vhld @ﬂESZ‘E)&%g NRrAditidhemstagendsi of
treatment reginmen, L104EA29YlIg |ess-intensive (LI) treatnent reginmen, or
Cycl ospBr i A%%Areﬁlééeﬂ‘ in significppf aggrasRiien Woiehwpasrhave dew ieerpnsibés fapgheni t h
basi |'i xi mak; (. rg}ﬁ]f%% g%%mgovartl s), adjunctive mai ntenance therapy with

nmycophenol ate no Cel | Cept (r); Roche), and corticosteroids.. Both
L104EA29YI 00 £ rrensndcmhmcbgan@m ST 10y FNGSE by COMYeT firahdf04kAdl 9 was

adm ni stered at, 10 ng and a mai ntenance phase, in which L104EA29Yl g was
adni ni st er éareamnsbwé Repiaultene m%b«smplqsom@nmohﬂ@wéﬁk%lmbisdsm each

L ough o of i Le iy e PRl BB e By AR R b e e o oo, O

These psof Irhté§thﬁﬁ&&lﬂ&@@@@ﬂAdI§€Whéﬂﬁ{edNﬁTe dﬂuﬂig&:DNﬁ'oH}@lsé Mt &g the
period of greatest immunologic risk 90 The early phase was | onger

in the M regichesd, cerhas fgu%mwyd@mpupm te HnoaedmméafmnﬁLl@éE) ng.
00199] LI | d
oo oL ra AHERBEY BN o F G ol Mg LR SRNATE: SB08' 3157 |,

and 169, fahislgdindihgdny/ kg every 4 or 8 weeks. L104EA29YIg |ess intensive
(L) treatnment reginmen consisted of 10ng/ kg on days 1, 15, 29, 57 and 85,
fol | oned by0&H9I kgl\/fémﬁye% oS Bemerpkated bt caoh Bk BstediniEablaHihis tiher ed i n a

30-m n% € 'u@fnrgefdvlﬁﬂﬁ a8 the PCR template instead of wild type CTLA4Ig, 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 CTLA4Ig.
[00181]  The relative molecular mass and state of aggregation of purified L104E
and L104EA29YIg was assessed by SDS-PAGE and size exclusion chromatography.
L104EA29YIg (~1 ug; lane 3) and L104EIg (~1 ug; lane 2) apparently had the same
30  electrophoretic mobility as CTLA4Ig (~1 pg; lane 1) under reducing (~50kDa; +BME;
plus 2-mercaptoethanol) and non-reducing (~100kDa; -BME) conditions (FIG. 10A).
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and triglycerides;
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the severity of acute rejection;

Editnsfld 38 i 8Re Bindite ansly
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t he
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t he incidence of
ned as any therapy required for
S¥bin Al C (HbAIc) >7% in patients

eyt | enis JP,

N-Afg: h1®4Elg andrld 04EAQD HIgusims Hi9fhcé Plaisbh FRbSarL OMer ul ar

70),

1973; 79: 604- 605) ,
cki on of creatinine clearance TABLEdr um creati ni ne.

EeL

a newprediction equation.
t udy Group. Ann Intern Med 1999;
Bedsi de estimate.

Ann

BJ, G uenewald SM Allen RD, Chapnan

and Nanki veléﬂ (iﬁgnki vel | 2ney
JR Predicting gl omer ul'UEbpmAnd,Appagent Kinetic Qomptantst r anspl ant at i on.

Transpl ant Bilized PRRin I Hndigtk: 1083- 9 Than e hasrpeok-retics, and
i mmunogeni [GEB861; DI agNOS [T @G TEatT "’gxg D?gjs‘{uwu cj° 1?%;%“ Q’s@’(lm based
on the Banfdp®ig Criteri d apggr ade k'(g{byg&IFLC; . Jﬁzsﬂiby P)M?{EQ‘%? et al.
The Banff [99Dsons Ki Ng CT d3304EA6eE]L O Db od Bhisy att DY 50 at "3::'65'5{5,.41 K dney
h}t ﬁ999§5%g§?k713%23-)-GﬁLﬂ@@thoc HYphS wassgngicted 195£25,' C|dePce
of chronig orgr af t  nephn e AN EgUg 0t D dgnopsts—aptifeatnent o
acute rejection (AR) was based or?2 he Banti—97 > 85.0225

CD86lg CTLAA4Ig 5.95+0.57 8.16+0.52 13.9+227

CD36lg L104EIg 7.03%0.22 426+ 0.11 6.06% 005

CD86lg L104EA29YIg 6.42 £ 0.40 2.06£0.03 _ |321+023

CD36Ig CTLA4Xc120 16.5%0.5 840+ 55 511+ 17

CD86Ig L104EA29YXcips | 114+ 1.6 300+ 10 267 + 29

(values are means + standard deviation from three different experiments)

20 [00183]

Observed equilibrium dissociation constants (K4; Table I) were calculated
from binding curves generated over a range of concentrations (5.0-200 nM).
L104EA29YIg binds more strongly to CD86Ig than does L104EIg or CTLA4Ig. The
lower K4 of L1I04EA29YTg (3.21 nM) than L104Elg (6.06 nM) or CTLAA4Ig (13.9
nM) indicates higher binding avidity of L104EA29YIg to CD86Ig. The lower K4 of
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criteria and grade ( Racusen LC, Solez K, Colvin RB, et al. The Banff 97
wor king classification of renal allograft pathol ogy. Kidney Int 1999;

55(2): 713wB20)6/108035r aoper ati ve renal allograft biopsiesprees@enimisred to
assess baseline histology. Biopsied tissue was stained and graded accordi ng

to the Banff i I i fi on of kidney transplant pathol ogy.
Bi opsi es m%lggééggggﬁ @%Mﬂ‘apﬁgg At 154k 916 Blghdlis (B15i mdBdintisates eat nent

t o confir mhadHer BRIASRISSRS 0fal 10BERBHY d AR prior to treatnent for
AR. [00202] Additi onal e%%oi nt sg?ncrsj%zcg:%dclgi nically suspected and bi opsy

proven acutl@0¥8¢] ecKinstic bsBRRalyats rédeatadthitshe caapdiaie ‘Gnakdted @3S at 1

ear; severd f I SO asured using the Banff 97 scale);

%/r eat nment Tde;]ltﬂr/‘%ﬁ%’ ﬁ@é‘%’?&é‘&gﬁﬁﬁg&%ﬂg@?@ng ngﬁﬁﬁﬁ‘fer@ﬁmﬂ@r,}awee@ gﬂaeti on;

recurrept opps i i i 1.ONY ol function at 1, 6 and 12
n’Stafk FCD8EISTaBIE 1J. eﬂig\%\;&ggso iy rgtgg%og & SBg}‘lq?%Cﬁl&aYel‘%P%fa

d
months (glonerular filtration rates asses rance)
and evi deneauigtlent(Tabled). aCbmparad to ﬁ@phmg?mlmf&m% HaldRbBrokirhdtb@lo-f | brosi s
and tubul ar, atk)g\phy%' , arﬁmat rs of hypertension iastolic blodod pressure
[BP] 0 nm ERI&IRNREr oLy &io frrm @RSalgandrappepimatelyithialil ot “offf mte/from
tol erabi |l i Ohgne RS ISH « ' ' d w 4EA29YI1 g
conpared wi th CSAt reatlfaatél%1 g)\gite?%%% £s | %58%8?3%%&%? %@g@gﬁ%@%{:@éﬁgl ty
assessnment SincAls infrafuntiah@f yhese asitutione didsof b'%ﬂﬂic@h@ﬁéfﬁfec? FQehark shey and
urine ?861'?'1}9 sa)s and.c¥ig,t | signs were recorded during regular schedul ed
clinic Vi siTEPREAN %ﬁ g 4 GPRoIzebservadwish il AEA 29 lewasdikely enal
t ranspl ant ginaAr =) ) o the M group (N=74), LI group
(N=71), or§CsA M?S%d%%%gﬁéﬁﬁgbggﬁ%%sf aphics and clinical characteristics

wer e sini | {0183} welmddtérenindrivkethty e imedise Bf A4Sy of'L 1AEALIYT, ?&g:rﬁg?’ér ents

conpleted 1 f treatment. O the patients who discontinhued prior to 1
year (N=I %n%gﬁ%%l%\)gasz‘gw tRfhe ayfatiens affeeting thewayegreronomesassod@stdd as hhe most

conmon I eagRits, Wy VEY: s 9). and treatment failure (N=7
versus 5 versus 3)1%1?5%%45?]:“%%%&?%?“%3%0&%‘% fFUCRERIARNERS ABFP@ged FEP equent | y
in al | 1% r eetchreminogren ssle aivtn toetractds OTLASEAITSI04EALYY shaiifigant
difference,in the incidence of either CSBPARor biopsy proven acute

rej ection %‘E}%ﬁﬁj WEETRIERAT ] fodlopigmnuigeenssis of Aystéina h20 fPseninnbiidesciibal dence of
CSBPAR was 0 %0, r | an r , respectively.
[00206] | afor td by Pifsche 1 210081 M, "F%%m-b&ﬁ@ﬁgf%éﬁ The verito 12

nont hs, proteins CTLA4X ;205 and L104EA29YXc120s 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 CD86Ig 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 high avidity ligand binding (Greene et
al,, (1996) J. Biol. Chem., 271:26762-26771).

25 [00186] L104EA29YXciz0s bound with approximately 2-fold higher affinity than
CTLA4X 130 to both CD80Ig and CD86lg. 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 each monomeric chain rather than

30  alterations in which the molecule dimerized.
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al t hough BPAR was slightly higher in the LI group than in the other two
groups (18.9% 29.6% and 17.8% for M, LI and CsA treatnent respectively).
Bi opsy- prwoenocaosdise rej ecti on was nore frequent than CSBEARS2006@11648
treatment groups, and was nost comon in the LI group. However, many of
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Thi o uay, | (ored il Rauatid (MG Lo, LURTERG R S e igellis, 0" '
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Deat h and/ or 81E%I‘7t Ig{ss was infrequent in all treatnment groups, wth 1
deat h reporP@Ht s SPRR I regrpuphich 15 spatiplly aligcegt iothe NAEPRRY ecgion. t Waailk |

. M ok orli ' | 0gi t. d ly 3
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Si gni f i cants dpppreotignedirsctiiteragtiat bétwaed LOM MRT £25 Sebuph tkyldotP4EA29 Y g
- based ér eat nent cg&ar ed to CsA-based i munosuppression. "I ohexol clearance
was gr eat eCOMPHSE B0 209 Eepus hydtapbelic geredn herpratsim ot sructiralh a mean
i mpr ovenento b adehedd 48 e -20%99 conpared with CsA at 12 npnths.
[00211] At 12 font f?sfmc‘%%on?‘é&g ?féhgrﬁé’lﬁ% Hhugap F OpItRY SR mﬁéeémget en 30

and 50% | ed29¥ommiation éan Weadasily azohiidtBtediin el AAEARRN YLD I3aES a%gfo&{ eat ed
patients. R%L@ség& new or. worsening CAN at 12 nonths were 29% 19% and 44%
for M, LI 2hthedd XPHF¥apEon.aadFasst sore ty stapize 115 conformagienof theean systol i ¢

bl ood presgpygep =4 ' i N kLents treated wWith CsA (133 nmHg)
versus patient sly\??le%%%né m 1! 5%9%4’%2% fﬂm’ff?tﬁnmﬁijdrf’P@g“e%ent gr oups.
This wes désghttonk esrLassmdoroamnia tﬁvemmwsﬂegi@nnﬁ% ﬁ%&ﬂﬁﬂhﬂmf at the
L104EA29YI roups, (M: 87.5% LI 84.1% CsA 92.2% . Total serum

chol estero “%é%‘cépfi@ﬁ%tﬁt}oq Hlaets afanformpaaEspgiar ¢p (bt of WIE fogtvetd reatdns. 201

Tod ot f on' oo s SPLAiRH Sk R anERHR e s agiaBide chgingn, "Con
53.19% . [0f@38hcthmuwit{dut Sihifoatt wifusbatiof b ihe sﬁthz%gﬁhpwec&fa”ﬁg ed with 1

in the L104EA29YI g treatnment groups. Rates of adversé events (AEs) were
conpar abl eénergetic costs of burying the negative 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 to the surface where its charge can be stabilized
by solvation. Such a conformational change can easily be accommodated by G105,

with minimal distortion to other residues in the regions.

25  Binding of High Avidity Mutants to 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.
CD80-positive and CD86-positive CHO cells were incubated with increasing
concentrations of CTLA4Ig, L104EA29YIg, or 1.104Elg, and then washed. Bound

30 immunoglobulin fusion protein was detected using fluorescein isothiocyanate-

conjugated goat anti-human immunoglobulin.
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bet ween treatment groups; however, related AEs were significantly | ower

foll ow ng L104EA29YI g treatnment than CsA treatnent. |ntravenous
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reactions. L104EA29YlIg-treated patients did not exhibit typical CsA-rel ated
hirsutism trenor and gi ngival

d h ia | i 2,
Pyper pl asi S0UThAEKSSAY! Bt AP A6 DAbsrseitte GHAWEHs any

i ncreased (i.sk10¥ wenfi j ; i; i i A- based
Lher any - Cone el R O e e O TP GRS T

04EA29Y! g- Baisees). el Mﬁé@émg(cﬁm&s)apng@ﬁtﬁIg;(siaﬁglaﬁ)\&af lgm. aebiics d%k!hémﬁ ]
preventi ng .and sim ati.ent .and graft survival conpared with CsA. hi
addi ti on, E@‘g{ﬁﬁ%ﬁ 8“&337;?8#%‘f%fsé?@ﬂ%qygmtﬁce@ﬁgatpm%%tnéﬂnmni n renal
functi oft angmiREMEbHNSHHBACABIARIRA SRt rBASEHl i nt enance
I nmunosuppr essiggnl. L104EA2 Ignvvas saf%tagnﬁggv%gﬁﬁlatggcgﬁgygaa ﬁ&z S not
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~suggesti ng that renal funct %ﬁ%oﬁélﬁi%@?%gdhﬁﬁﬁgo%% fe(?%?r}ty“lyomer rate
of AR in t®FM 7yr GopirolddnpAbe&sO wiztoll) gives NMFT gB0UTheSUggR&0Hse @ possi bl e
dose- dgpendent reégo%ffe Wi gh L104EA29YI g. More frequent biopsies in the
L104 Y1 GPEPEURLY CYUUPH HOTRERESTH CKPeTHASMS.| ed t 0 over-di agnosi s of both

acute and HOY C iR i i S ting tha e benefits
of L104EA29YI gﬂt he]?ﬁ%l?g??%% m%%ﬁ%%d}ggglrg{%g’i and T A 6‘6&@%@%@] The

maj ority ofrarBRERAEVEN @lle supprexdmuelyhignivalat {FIGS QA§.hLP(ﬁlm9§)thI%%ﬂ§p| ant

mont hs, \/\h}rﬁ(g;gs n%épunexpect ed _since others have shown that higher dosesof
i Munosupp pbmdpere sigugly &RICHG ¢allg stably sansfopted it humars@DaAHzn on
period (WgeslcrhadR\#RKhEY! Kokot F, Ritz E Acute failure of the

transpl ant ed ki dney- "pat hophysi ol ogy, di agnosis and preventi on. Ann
TransplSant 1996; 1(4):5-9 and Bennett WM Posttranspl ant acute renal
failure. n Fail 1997;19(2):225-6). Since the nmgjority of these events
occurred at WHHo YPed trough val ues, consideration should be given to

altering t i | e fi. h of treatnment, prior. to reaching a
st eady gt allt“g.lggﬂeq:ﬁrrg?dcr)lrr? ]tbe?)g%lh%%g C%E% ereslécgﬁteg%Vilrﬁﬁ’upﬁ%aﬁﬁuﬁtnéﬁ%fW@e phase
occurred aelectioy (Linsleyet ain@0eyy. ExpeMeay ef 631 535- 16ba% EAZRMA%D -;;58%%9 ng that

t he inci de:]:slc‘_g1 of AR,duia:tan those periods was related to insufficient
i munosuppt & lsﬁ%?{fb s drf.@}f,h phorbal myristate acetate (PMA) plus CD80-positive or

20  CD86-positive CHO cells in the presence of titrating concentrations of inhibitor.
CD4-positive T cells (8-10 x 104/Well) were cultured in the presence of 1 nM PMA
with or without irradiated CHO cell stimulators. Proliferative responses were
measured by the addition of 1 pCi/well of [3H]thymidine during the ﬁnél 7 hours of a
72 hour culture. Inhibition of PMA plus CD80-positive CHO, or CD86-positive

25  CHO, stimulated T cells by L104EA29YIg and CTLA4Ig was performed. The results
are shown in FIG. 3. L104EA29YIg inhibits proliferation of CD80-positive PMA
treated CHO cells more than CTLA4Ig (FIG. 3A). L104EA29YIg is also more
effective than CTLA4Ig at inhibiting proliferation of CD86-positive PMA treated
CHO cells (FIG. 3B). Therefore, L104EA29YIg is a more potent inhibitor of both

30 CD80- 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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conpar abl e \t T HEORNC: AetiRd orét RoyrEng-cels Werretber ssémibatedcar di ovascul ar,
and net ab0|(se601ﬁfai~§9?3ﬁ15the };ﬁ%eﬁb%%%h%m?g?éo n&g@&ﬂé &f éi‘%jgxg?aér &2@3583??% [E}' ents of

ECD define renal allografts, whose term su Yvi val
rates are @fding R inthbetmerdtivasabote. r&mylasot secafred@ FdrBu=35 thed thoygonor s

meet i ng, st andar ligibility criferia. L104EA29YlIg, an inmunosuppressive
agent \?V(I) th s Lﬁ%ﬁ%‘ﬁ@%@h‘iﬂ@gﬁl 8?‘5 g%rf’ Pbetl asjaboye. pFlametsichgl AHHFARIYOL oni
candi dat e befnatisildstiriueRd T RIS RIGH i 188 BACHS P B0 3l 8001 5, Because

L104EA29YI g can be adm ni stere e tine of ‘engra
del ayed f as¢sondary aostinilated Tevells s showass AIG. 48.t b (ANADOYIE 5R@GiAJgy i n those

allografts wth initial,inpaired renal function - it affords
i mmnosuppplélg]f'fyoar?%i Sﬁc%fldﬁpg:gf:?/ﬁ Riokifaptivergsnpnseschettet than RdEA4Dr pol ycl onal

anti | ynphopytie4pr epshahd -hi Lr | ate ;i nt o, co abl e rates of
acute’ rej egoit onpvvi t hﬁlggﬁ‘ugff]/(é)}gt%%?%ﬁ?g? ée/t%oil/l (g@f?abé du Caﬁ%‘fﬁ%@?l g is not
anti ci pat edllestintwéativagiiatet wriecset @ dA frérddys kemetd hsdis ey lhekalS S&GN W th

respect to ografti. structure (ie, CAN) and function (ie, GFR).” Finally,
unl i ke CNI Eﬁi%gﬁﬁ 1§3YEeP: Eé%ﬁ&ﬁ?&rﬁb@%&@qr@mm r¢choEaRiey by thehoul d provi de

[ mnosuppﬁéﬁﬁa&ﬂr&@ mgﬁfi\?@y@iﬁ'f%ﬁtfoev%tr%@r?gtp{‘et%h %ﬁggmﬁcul r/ metabolic

profile. An overall ben t-risk assessmen g Pt jagkng v gin
this subj eCteelppal Hi-#omdisIHN exoldecplahivn HASFRB]a sSLWshdRSAILEH;fENS (as

descri bed étﬂnu":[ﬁs?(%l(}es :SJ)A-(\f\ﬁi. th a mnor nodification
20 [00195] The effects of L104EA29YIg and CTLAA4Ig 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 2ug/ml phytohemaglutinin
(PHA). The cells were stimulated 3 days then pulsed with radiolabel 16 hours before

25  harvesting. L104EA29YIg inhibited monkey T cell proliferation better than
CTLAA4Ig.
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to the LI reginmen and using the every 4-week mai ntenance infusion schedul e)
W ll be studied. Primary Objectives 1.) Evaluate the effects of LI

04EA29YI1 gwvonedeaiogose t o CsA, on the conposite of subject pamarsgooaint2essir vi val
at 12 nonths. 2) Evaluate the effects of LI 04EA29Ylg, relative to CsA, on
the conposite of neasured GFR < 60 niL/nmin/1 .73 n2 at Month 12 or a
decrease in measured GFR >10 rrL/m n/TABEEHE from Month 3 to Month 12.

Secondary Obj 1 e ef fects, of 9Ylqg, relative to
Con on reascHERoT RSt Wil die b5 piiusEitsSindr AL SR ShestiBhincov: o
relative tjo CsA, on blopsyproven TAN by 12 ”D”EH&xsé@Nﬁﬁﬁﬁﬁémine effepts of
LI O4EA29YI 0 , as ot - f from
basel i ne (|3 gfut%%%ﬁ%}g %’1& 1 ﬁ&\ g.&eﬁte SE)%V e rﬁ't%sﬁ) C 1i 1

rel ati ve tro—esA—ar—thepropert uhigg . B0
L/ nin/ 1. 43 n® S2512 it hs 5) Assesk the ef*‘f ects of L104EA29YI g,
rel ative tlo CsAP26n cal ¢ul ated*GFR at B, 12, 24, and 36 nonths, and change
from baselline (&2fonths) to 12+ 24, and 36 nonths. 6 Assess the effects of
L104EA29YI{g, rekaglive t¢o CsA, qn PIDMt 12, 24, and 36 nontns. 7) Sess
the effect[s of REGAEAZIYTG, refative tjo CSA Qgmm measures of —hypertensj on at

12, 24, and—36 g ths,—inctuding—SBP—anrd—bBBP,—ret-denge—and—prevalence of
hypert ensiton—ang-cont+oll-ed—hypertension—andintensity of treatnent
regi men. E_)_Agg_éé the effects of 1| EA29YI g, relatj ve 10 C5A, on

measures df dysRBPidenmi @, at 12. 24, and 36 nonths, ihcl udi ngtserum tlotal ,
non- HDL, |low deK$Bty |ipoprotein (LDL)|, and HBL chol esterol, and TGs,
i nci dence {and piegal ence of dyslipidenma and gontrolléd dysT1pidem &, and
intensity [of trggpment tegrnen. 9) Evaluate the effectys of LJ__p4I:/—\43YIg,

relative t[o CSAyogM SUD] ect—and—graft—survi-vat—at—24—and—36—+pnths—310)
Assess th nAEA’)nVI o~ v Ini-u\v:C to ("c/\ Fa¥ul nr'easur_
ity

ef-f "?BEQ of +104EA29 Y -g—rehatd of—acut e
rej ecti on fat—6-—+npat-hs—includi-ng the iincidence and sever|
t

" gf _acute
rejection,

®

he P100° g
P101 n
Y102 - +

e}

k.

[am—

[a—y
+|+|H |+ +

(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 all“ograft from a living or

deceased donor were eligible. Subjects with a prior renal transplant, a history of
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use of polyclonal antilynphocyte preparations for inpaired renal function
and anticipated DG, the initial use of |ynphocyte-depleting therapy for

t r eat mentwof2o0@cusmssr ej ecti on, the incidence of steroid- PeFiUst@ainlzmatt e
rejection, the incidence of conplete recovery (SCr returning to baseline)
foll ow ng acut.e rejection, the_.incidence of subclinical rejection, and the
i nci dence ®FRGFa #’83’6‘%1??%&?&% s Zb ﬁﬁoéﬁd@m@&ﬁ'éhe negeiegiosdabeat higher

hi st ol ogi caiskbiFpeit® i t.e t . 04 9Yl g, relative
to CsA, on QoL 12) ecgééé”etrehl?é%{?te?atﬁrlgg’f‘g{t{}g%&lﬁg‘&‘%&g‘ggﬁé?“P& ative to
CsA. Terti arjeraipdudidiesledying rokebdissast bé foebf Al se@bnthlH4MAA00Brodig! ati ve
to CsA, on,ll heIsIﬂ e and inte ceet of cal cul ated GFR from baseline (3
mont hs) to 8% 9% %?aﬁ%f’r PRJHERRE Ve glomerplenepbiitis s hemplsdicgirernicl 104EA29VI g,
relative t O i i [ .£C | . re FR < 45
) 3. 7 g e eARoeRpele A Iy Chorley BT R IAY: grd
relative tdoBuAgesn0vhetplanpor witlvardfac lukthestdondi kiliney did Behdthid/tind 3 N2
cal cul at ed gl;%)ﬁt Month 12 and subjects with a decrease in calculated GFR
from Mont h® RBHth 12 of at least 15 ml/min/1.73 n2. 4) Assess the

ef fects of [4d198¢ EARS g on..the incidence. of DG-. 5)
Assess the[ef f e]::lt S o%( w%f a%g%%%ﬁgfaﬂp%egv%@g%&t}@ie hnﬁﬁgi?]fhé%’ of acute
rej ection atulti@nte 4tudg perf@nedan thesUniteics @b, Burbfeard Cind@A CELGBRE severity of

acute reject i,on,%ft hgl use of gol yclonal antilynphocyte preparations for
i npai r 80 r BHYN ffithehiex aged ah Yearpundsseadma ranhkiransplent(decmeedér living

| ynphocyt e | et e treatne f..acute rejection, and the

i nci dence ggﬁds}i %Ercg?%y lrrl%s(lloglfe g%rE(P%(C:%’%eél?ngeglgcq‘g()lﬂ?nt’tcﬁﬁ "Yeﬁ%faﬂ‘gﬂ%‘ézeéfto conpl ete
recovery (&eatnreat inrai:ng rhido hahehiNOXEACHY DWnBE-REMESe (PIIFEdABnt t he

i nci dence of ,subclinical rejection, and the incidence of all treated acute

rej ecti on ESFEeHdd 0FBAZP ¥ledsss-igtennive (lol) tigatoaint fegindémgs Cy6lpspasimess t he

ef fects of 0 relative to CsA, on.a. conposite cardigvascul ar

di sease ené%j(ﬁ )hé%ﬁ%%%{l%botne‘ﬁ}d&5‘5&%%0@8@?}5?"“3 lﬁglm&}’déé{fpﬂ]ies‘l(E;i nfarction,

i schemX SNook€is), BOne&hRGhAIMRNARS RhdrAly wHk @goﬁ%oﬁgergﬂbﬁﬁﬁﬁﬁﬂh% cause, and
, S. .

per cut aneous corgnary intervention) at 12, and nont Assess
the ef f ect SelifentIDREARY ¥ihg contiebsitrowds.. t BotEI A04BA29Y Ihowpidsdnt enctdediaar enal

di sease endppint (death raft |l oss, non-fatal ocardial infarction, and
stroke) at e%f}r, Pr}lfﬁé,a I%Wélcééglﬂgﬁﬁﬂggfg was administered gcy 10 mg/kg, and a

maintenance phase, in which L104EA29YIg 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 initially, 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] L104EA29YIg 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 5Smg/kg every 4 or 8 weeks. L1 04EA29Y]Ig 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. L104EA29YIg 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/ml during months 2-12, which is consistent
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8) Assess the effects of LI 04EA29Yl g, relative to CsA, on the Fram ngham
Ri sk Score at 12, 24, and 36 nonths. 9) Assess the effects of L104EA29YI g,
rel ati ve wo 20&A,08@38 | nci dence of di scontinuation of stusgTdSage/olhs Assess
the effects of L104EA29YIg, relative to CsA, on anti-donor human | eukocyte
antigen (HL ant i podi sess the effects of L104EA29Ylg, relative

es. 11) .
Ej 0 CtsA on;%GCUFSEFEe@‘ls%‘Wr?W)CBP 0@29”?8&*6??@16%‘1 Mﬂ\@? g daidy %le Qalg?iz'gmgb Th:ri y
uration o , -week followu
for safety (e)va ?J‘gef}%’lo)r?gyss,é; C%&ﬁ%&%ﬁy(%?p t H% gg@%%{s%tsraisé’t%‘mcoﬁwﬁl%?f)sEbj ects

may be el i gibt olfinof methylpgednésobone)s08 msd amDay U dyid 250@82@ DI Soilswad
ded, active-controlled, parallel-group study. AU

dom zed tially-blj
) oot & bt B Bl 00 55 1 b oD S Bleovidess o S0LES meas

def i neds beba®ayd B i i rge | i e issued. hy. 1 he

Uni ted Networ k- of ﬁ%ﬂg’]g?\&ﬁﬁ% ?ﬁ% ?Uglgg?ds #%e(gﬁg#}{ssg@i—zgﬂﬁéag 8t E)é?' 7$§%é’ur es

wi del y used26ang deRay$ §7-900eatdi 14l thy on days 001-sied. AREEDSy 1 B4@k as those from
donors with cardia dea%lg (DCD, naon-heart beating) or with prol onged cold

i schenmia tP perglose cgplslbs) degrsased by dat Bigyeverotherienh Sutmdtito Ivss thandori zed
ina 1:1: 155@%—1"5&&9. treatment with either L104EA29YIg (M reginen),
L104EA29YI g ( regi mnen), or CsA. AUsubjects will also receive induction

wi th basi | [06268) dhw mitaylogjeotividwitoriceivanEae HNUNOMRDI LS SaGiof €91 men of
MVF ang, cor icos{t gbgs Subj ects random zed to the M reginen wll receive
i.v. L odé‘k%’% %?%' AR REGYCbion oA pente rejention at 6 memthsy Seqpndarmeblestivésr ough
Month 3 (VégkSled - and t.hen .ever weeks through 6
nont hs (\Weeks iG?Ssg%s,n@egﬁgf%%%m%#@%gﬁz Fr%%ﬁ? on Bﬁ’sé(éét{)gﬁpﬂe‘f% M treatnment

group wi | | presweéd)et &meomies andeingeas enclosied eforkdOAEARDYLA rie [GEK VAN ni st er ed
every 4 we%{ﬁs Oﬁngl conpletion of the trial at 36 nonths. Subjects
r andoni zed©0F* afﬁnc?g&:r%ﬁn‘iﬂﬂmofl@éiaﬁ’aiﬁnﬁtﬁtﬁ.oﬂhb’p@mmgmegﬂ(llo ng/ kg) on

Days 1 an . t hrou Month 1. eks 2 and 4), and
evgr y 4 m&%éesﬁgo%%ﬁﬂﬁﬁgﬁ%%%gg@lg age dqg%r.pr%s?e@?é%éaﬂ?ﬁﬁ’ts?%}laé‘ﬁ ects in
the LI1% r epativendeath augraftildss at geirvie sORrROMRRARRBLAD e ﬁ%idle&&%?ggw g5

ng/ kg adm ni sterseg(il every 4 weeks until conpletion of the trial at
mont hs. [ ORPSEHPRBYaT diabgtes arellgunldefined as anydhevepyrequined fuir hipdrglyperainer ved

10 "sun coPE 2 ndtkacs AhehBbHBPRTC (HARS o6 h SR hotr O Busty ko > © 2"
to be diabetic]; calculated GFR, using the Modification of Diet in Renal Disease
(MDRD, Levey AS, Bosch JP, Lewis JP, 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), Cockcroft-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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to CSAwW Il receive doses twice daily that are designed to achieve a
specified trough serum concentrati on range consistent wth current nedical
practi ce.wpQo@2vposfhe use of polyclonal antilynphocyte pCEABREGI00I838
(Thynogl obulin or ATGAM) is permtted - but not required - for subjects

random zed A who experience inpaired renal allograft function and
anti ci pat e&b@ﬁﬁ T é%"%%géﬂé weaiment GTagwty rejestionAAd)i wasttssed eraiba Banff Ao

af ford i MEREEHARRASSRIQR i1 @r ' e ol m pistration of
CsA. The decision 1%?5 Sge %E%Ién o(g’e%gézp%*?@%ona ’ %%!ﬁhér}rgpﬁ%’&@?‘@o%?%ar ation
in E hi sI cl iC_iﬂgsjiﬁpatmqfll{ﬂ@Iiaﬁ?mﬁmhmgldglyflsidhgﬁm;l9%%;83%%1278%299_ W: It th t he
prot ocol guidelines. afety. and efficacy o 19" Wi e
assessed aﬁ"ﬁ%oP?aﬁgﬁﬁen@ia?)lzoﬁ%ég PrARY§reasHieBnRed toeasass baselinohiz®loggach LI

DO 2oxb - Hnsskd aL4TRE; Walsa B CORRALEM:; LS BRABASELE0] ™0 O L De

following primary efficacy outcogﬁ measur es: te of subject

and graft slassifivationaif kidheyunnhijsant (aholdgs. Bieppes e ahluaRAYy8d GFR < 60
|

m./mn/l1 .73, n? or. a decrease in neasured GFR Onk/mn/1l .73

t Mopth 12
m2 from mec}s?p%ncfegt %ﬂ?lﬁglfﬁbllr’ﬁqg ¢ Feabment tg copfige pb apisedes of alimicalbteri ority

for death @ﬂ@e%&‘NRfaﬁ&sto%gﬁéhP?&i ity for renal function. The endpoi nt
of subject and graft survival was sélected since these neasures are the

most i npor {e02E1 i Additibnalwhdpoints ifdudedt tlageaktsusReiddi = biopsAbidiergh
al | ogr | oss can. be prevented by effective i mmunosuppressive therapy, the

sane t ﬁg aﬁ?‘ltﬁﬁ%}e‘inﬁ’é‘r(gggg Aet 17 glend; dragh or graBhessnat dyedroseveplad AR
mal i gnancy epi@@c[é@&ﬂfe%@d tli%n%%l% }ﬁﬂff(%%xﬁg)g %e%e%% %agﬁgﬁe@(?ggeg;ﬁ@ It is

appropriate to examne t nposi te endpoi n graft survival

as a sunmamyestgsariopinién;t heradellBlrejeeddr,; r@treMBINRSSRREASEAMSE]LAGHAPY | N
al lograft recjpients. This conposite endpoint has the further advantage of
bei ng assef&&abitaction a1, oapdildanently (elrsaarulsr flragion rates [GTERS] neseskrtidyor

subj ect m i £ ' A | .fungtion as,an 0j nt. was

sel ect ed s?dg}ggéltsd %ée&%%%%%?&o%‘é%%ég é%?}ﬁglgg a%%gﬁﬁglfﬁlp{gg?tg}ggcgggﬁp{emw\éfi on and

| ong-t & m fibrais andtratarier daphie pirameRend by tERITANAI A6 B1dod prakiRUS

settings. E’l{;ﬁl ssociation is Present whet her renal function’is neasured a
r

few days a OmapsBe apd/or sstalisdSR B9 om Higk serumdlipids; safethwléralsifityt al , or
t 6 d1 1 lant. 11 h b d J i pi ent
of ki dneys 1 RVCft® avElis AL e A i LI R R S Gy s f £ o

younger anteatdpatienasdaveri c donors, in second transplant recipients, and in
adult and B}edi atric recipients. [00228] Results frommnulticenter studies
confirm t %2 AHor tEes seferandtplerability assassoncntsg AFsnigbomtany greafurersentyi val . The

relati 5HS h{lﬁnﬂ?&lw 'Blorcﬁ&ﬁlstrglléﬂg Eﬁir%] ar%T}gsisl) %Rg %Eglnsllgns 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 either CSBPAR
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prognosis is strong and reproduci ble, but not strictly linear, man
anal ysis of adult renal transplant recipients, examnation of the
rel ati onswopodsetosesen SCr at 1 year and proj ected nedi anpgrafstodaaifc4s i f e
reveal ed a pronounced inflection point at SC >1.5 ng/dL. Simlarly,
exam nati o : at.ionship b n change in SCr from®6 nonths to 1
year (D SCr rgé??ﬁi%%%]%é%‘%af Cdﬁ’&r{ﬁg\(,@&beﬁ%qeﬁ cpiment groeas-e¥t Gangk Bhounced
i nfl ecti on meiths, iediddAcSEr CSBPARSWADE §bs; 5 bl so e level of
renal function at 1 year and the changé i-BEAJ?nedng?/"f Sﬁgﬁi’ gﬁa 4@#6 nont hs (or
a simlar dfeapnent, regeptivelipst -t ransplant time point) to 1 year is suitable
for use as [@ ey e surcgt{sl§ Tﬁe resence of non-linearity in the
rel ati onshi'p of ' renal Fem RR s, Findarhesueenareunsag §entld 2 tiaiths,
cat egor b calaltheghBBAR Gfas/sH #i ] f.greater clinical

s Ay iR h O b i 1 0 o o

rel evance than di nensi onal "ories.” Thresho FYEE at 1 year

for renal fH8%s X6Umandclia89gdor MI,IArandiCsA. et Bentiéshectivedi E'R{ﬁ%ﬁpﬁw%ﬂ Year 1
appear appragﬁ%ireg&g‘o [00229% m t he studi es referenced above, the prognostic
i mpor t ance 267 F ARzl IR RS ATeaRent famdnels P AR del all fenenegCeromps, andwraker .  These

st udi es wemtost o8B ithe T @rdif ' neasur es .of gl omer yl ar
filtration. The Iimtat ieon%TO gﬁérwteg%ryg&ﬁg?i%géeoﬁve %r’(‘%ﬁm iﬁ?}’l’i‘ég? 8FFYAME wel |
known. SCr Prigsnés with &4 0gA29Y igmabeloy ddseedabancerbetvRenmienal excretion of
creatipjne ion of creatinine. The latter can be

signifi ca_nl[‘fd}ﬂgf P gg‘?gtggﬁﬁsfagggﬁegr% C&%téﬁffﬁeﬁ%%@t‘@eqm@@bmﬁgmmpsms seen
| nf | ammal | fhe 88¢riRY Sf ARINGrer Ml Al e A GRATIRL i R LS L ANER ant

popul ati on. Moreover, the renal excretron™o ]@FS-by 2

routes - glt288LI aFhif sthdy wes omblivadd tostrubamegieRidhl ih @Rder 18 BeriPAfAR] | 0SS Of
gl oner ul aroéél trat ion an %[Csrr iz{_commnl y masked by conpensatory 1ncreases
i n tubul ar °5€CY BPORPedHR Cohe MG nrobablt cantidhwededhSiicrasedmumbdcer of r enal

i mpai r ment biopsitd n,estimated that 40% of subjects
Wi th reducec(ll)§ %:R%&F]}ﬁtfﬁggg@%ﬁar%ﬁgg?@pg&ﬁ§g5 WFG&@%W@K&goﬁhve been
devel obped (Valtd4sedihough ihipismoe uhdwpected & B N IRRHYE FPhRFa 2 o by

accountin fvor. t he ‘Ef fect of denographic and biometric factors. e |level
of agr eement’ SHRLHRSER theFrted diagapssiof fegeh histplogical stmommablatesanehet r ue GFR

measur ed b]s[M;;lEAjleIglugﬁ{]ﬁﬂfs o studied in 294 transplant recipients with
stable renal function. The %rr}gg%rti on of predicted G-R values differing

f r om meas ul083091nuDeathcindur aprafeldoy was infieasdnt 49 I!THééHﬂ %fnl r d from
34% for the Jrglf.i fﬂiqelvéor mul a to 53% f orqt he N%mki ve %rgﬁ S’F%t.h ﬁ@%ﬁ‘f ormul a

proposed bYP{! IBraHPs f ityhe ssddigronp erd teredn ¢he@Rurotp tVbs gadfidy.  Thi s
fornulog hal%s&@%r@rt&?‘é@us%@b?'ﬁ%ﬂf-uﬁgllo cﬁl%a/rﬁrr?trsgfl&élglgﬁagtrg}tg/ L hhe, Lranspl ant

popul ation, having the best corre were lost in the MI
and CsA groups versus 1 in the LI group.

[00210]  Significant improvements in renal function were seen with L104EA29YIg
-based treatment compared to CsA-based immunosuppression. Iohexol clearance was
greater with L104EA29Y]Ig treatment at all time-points, with a mean improvement of
25 11 mVmin/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 L1 04EA29YTg - than CsA-treated patients.
Rates of new or worsening CAN at 12 months were 29%, 19% and 44% for M1, LI
and CsA groups, respectively.
30 [00212] At1 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) treatment groups. This was despite lower use of anti-hypertensive medication
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predi cted and neasured val ue than other fornmulae, such as Nankivell. G ven
t hesubstantial difference between true GFR and cal cul ated GFR, cl earance of
a true glwoeoe@sossi |l trati on marker will be used to assess/usb@cpuicasmry
endpoi nt of renal function (Appendix 1). A GFR of 60 nL/mn/1.73 n2, or

h i f I t 10 [m.n/ll 7 - wWll b d th
;pgpgii Imra]t g@&ﬁéﬁoghégsmgrpwgéﬂg}gzS\J;/%tllﬁé?gglt%w% 9%5(75?1%0@8;5@; change in
SCr of at Ichélsstefdl JabBhghlyashablits b@%ﬁ&zéﬁﬁﬁﬁﬁ%&’%@a@ ;tg:jz?)]ﬁ"rnag(]td#g' es. The

change conmponent of the conposite endpoint ses nths 3
to 12, sinderspp§sAt (2dAgpy/dint treatadaatieots elthouphi lipid-doweing médbitonkige Magt h 3.

O her CQut d bj ect i t | uat
he ef foct Suato FaoMERD e IR A1 BEAT B Gk & atw) o . 12 momthe
ot her | secontary endpeint o aul Rt ISthe CIE BoR AR AR 0 BREE CVAl Ll on

ot her secondary endpoints’'to enphasize t eval uation

of L104EA2OVHEANAY ¢ twetreent graups\Rytes dfeadierse baina(A RS REOsm@sshiand renal

reserve inb&%[g k'hdntgi/s are I_ihkel to be reduced at the time of

transpl ant atT on- JGET0t FORRY hewarerciliedfFs weresignificastiydewergfellowing

car di ovascull ME £ YR 1R G di r res...and C.T) with
o B PR G o P

resul tant subject and graft surviva are w t hat
observed wHi0ABAZNgrvhsordlt teteratedivithmodn fisios res3tibaE 116MBA 26 VRCH AL | S

potentjal Iy dimni.shed. at. tinme Qf engraftnment, it is possible that a

subst ain i a ati?ngéﬁflPPﬁ%@?“ %Hﬁ%@%‘%’rﬂé@d Rersceventsy sughfag anerhie, co- pri mary
renal funclehesheadBR! i # rm nati on of
basel i ne rengclsp all ggflg%‘s{rg%%gf?%dngﬁ 2’%10%?%?5%?ié“ﬁ%z§2§§£g§%3¥@w%?eCti ve
of the prowatndt assocratedewith amy imctdasedafidkasttinfeofions ) AAizB gbs doflpatddve to CsA,
in the di ffﬁp@érehi nspeasur ed GFR at 12 nonths. This key secondary endpoi nt
al l ows for VUPSEEYRIREASTAPYt he effects of LI 04EA29Ylg, as conpared with
CsA, irrespective of preexisting donor variability in this ECD popul ati on.
It also contributes to the evaluation of renal function in total, and

st r engthen€ohelnsiner t he concl usi on that L104EA29YI g provides a significant

nmedi cal be it in.renal transplant recipients. The renmai ni ng key secondary
obj ecti ve F@Ei‘he &%@%PW@W%‘?U@QS theht HRMEACAY Ip-dasdonaidtenmiop t 0
death wi t hpar LN - i ng cause. of l.ate renal allograft
| oss. Par adof?ggﬁ%%g@&%%s&g?éefhf ulg Efe‘{egﬁgc%%&a‘n%&%ﬂ%r@a% apﬂ@bh di rect
(ie, directurvigghootrexidovidf Ceat B)adaiidn] DHIRCIO I UBMBN sratd By cRHYAE S€

cardi ovascul ar and netabolic effects). Due to itsspecific nechani sm of
action, LIGPERSERS pde fumesipy apregictignsive CAN eeropiryd wigh!Gsdi-based or
Bampe Ao S G A B AP e R PR TR B ool s
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
achieved with L104EA29YTg. The maj ority 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 L1 04EA29Y]Ig groups
could potentially have led to over-diagnosis of both acute and chronic rejection in
these groups, suggesting that the benefits of L104EA29Y]g therapy 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 higher doses
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of CAN anpong L104EA29YIg-treated subjects . hi the current study,
establishing a decrease in the incidence of CAN, in conjunction with an

i mpr ovenawo 2006/10803al function, woul d strengthen the conelcuaisemetonzmys
L104EA29YI g provides a significant nedical benefit in renal transplant

reci pients. The efficacy of L104EA29YIg in the prevention of acute

rej ecti on ATFMIRBOHYPEessES 9 reduirsd dBriye B eaily posteranspleninéen peffedse i ncl ude

s 5 ol dendfieceN Sl AERIRNRYRNCE AE: HIRLARI, RS SN SATR,c The

i nterpretation these neadsures,’ however, insic

di f f er encegpattophddba? Hghosis dndpivertibhd EAR T ¥Ar@piagt P@b&ﬁ(hﬁﬁ@rﬁé at the tinme
of transplant, while CsAis initiated once there is evidence of incipient

renal functibrett WM Bogiensplaphewie renalifaidursofen Eaib] 2%t (@ narfof). Stndetle CsA in
t hi t yd i:]. 1. i | | ti l. h t .at i id
(1 U e 5,0, PO A SO IRy RS 30, B o O

anti ci pat ece givnsto bitefi@pPRdrégmes i 08 AR NGHRYERbatRentBEkK: folteadifiee] oprent of
acute rejectign in CsA-treated subjects and render the subject uneval uable

for the outstgfrsiaieadhe awiaity ot the AR cwen dwinBheausintehance phaservecasshr y t o

take sim|l t] I j S ra ) L104 9Yl.g- who. are treated
fromthe t %lrirg g b‘?%lﬁg%%gcﬁ%ﬁg fyelsg ﬁgi%‘%e@si‘ﬁs th%g ea@ﬁ%dgn‘feeci{act i on
i's unequal ARidusiigithosé Peritils Gvad ¢Elhted k@ intu MR finthbBo@bhietasy, viicHhaP4EA29YI g
in the Br evention of acute rejection, the use of polyclonal |ynphocyte

pr epar aPi obs aveided by abierptiensin the dase s¢wene reported in conjunction with

ot her neas f yt ejection. St tion [00232] The study

popul at i OnLff)%élﬁgde?ﬁlrsggqcfgidgmogstgaﬁesﬁﬁﬂi?%ﬁﬁ%é@ ’tsfsﬁ({‘?éﬁted;aiW@ Soukhti ai |y
subopt i Mal oYeRIILAR EASNSongMERRIE Cs Al WRE foWdrQCy RIBAH tol No feul - OF
other factors. The specific eligibi P ty criteria are baséd upon the

' expanded ¢hifferengeg in themusrhgaaf vitatatlaiod ARsswerd ideptiGhiObetwRer theiteree s of

ki dneys fr%ya%l:l)ﬁrﬁlgrs with prolonged CIT or fromDCDs, will also be eligible,
hi general , i 8108 cal criteria will not play a major role in subject

sel ectiign. [GOBIBECt F B pHeAEMC 14w WR Sl this MEWRLPGH hidhidhlsl are el igible.
The study will, however, exclude subjects of greatest | mmunol ogical risk

(positive dmpgwosnppedssiopansductandn long-tarm hbadth esnflleRAInspincludi®)% or t hose
previ ousl ytranspl anted) ... These subject.s may_require therapy to reduce their
anti body | %‘XW %‘8’8& _ eﬁipégﬁ?&‘ﬁh‘i}‘%jéqxé‘?tymﬂ?‘{ﬁegp e‘ﬁ@?%afe%%{é‘l%céééﬂ of this
protocol . auRiiffiudie WsbhseD® RV SnkBE oA bf ARRLANIHRLFL %ﬁfaﬁ{?erﬁh&ees gl obal l'y.
Primary Efficacy Qutcone Measures |j Evaluate the effects of LI 04EA29YI g,
rel ative tamagnosupprashive egenpoisieneergiiig. Jolpeon el af-stirsulationab at 12
mont hs 20  immunoselective co-stimulation blockade with L104EA29YIg 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 therapies in renal
transplantation that can provide short-term subject and graft survival comparable to
the CNIs without their long-term nephrotoxic, cardiovascular, and metabolic effects.
The need is particularly great among recipients of ECD 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. L104EA29YIg, an
immunosuppressive agent with a novel mechanism of action, is a promising non-

nephrotoxic candidate for use in renal transplant recipients of ECD allografs.
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2) Evaluate the effects of LI 04EA29Ylg, relative to CsA, on the conposite
of nmeasured GFR < 60 nL/mn/1.73 n2 at Month 12 or a decrease in neasured
G-FR | 0 wb/200an#08£03573 nm2 from Month 3 to Month 12. Secomdans2sciimagy

Qut come Measures 1) . Evaluate the effects of L104EA29YlIg, relative to CsA
on measure t 8ot NS; 12),Eval uate the effects of LI 04EA29YI g,
relative tgge%%eioquié‘l&opsygp awgﬁdﬂﬂsﬁﬁfdﬁt%%ﬁg. engrafpgent sathetrthareinf ect s of
L104EA29YI g, delsgba tishon! £ €5Aquattly TRESHo Wil NAL and change from
baseline (3 nmonths) to 12 m)ﬁt hs_.yrf%) . rg\ss}ess thegsggggﬁcf?tg?seﬂ% 9Yl g,
rel ative tdviesinitiabnpaieedsprend Sunction - dfaffoudy ientmosiyigrestiorEiaauiesly Salns: 30

m/mn/1l. mont hs. . 5 sess the effects of L104EA29YI g,
rel ative t(Y)dﬁ %s%h%%tntﬁégf%ﬁoép@é'c@ésaﬂprthféﬁe preragigns § hiomentransdeiel change

from basel iime coipambleistes bPackde refcbtiof AthA , ess the effects
of LI 04EAZ9Xlg, relative to CSIX?&S?I PTDMGfSt[61%@?%5%@%R§Q§§Smnt hs. 7) .

Assess t he LdP#BA22YTgris noanticiaidddge be abpitrbtorict addidnal BBndTRAHHLREh O oen

hypert ensi 2 and, 36 nont i nc] udi ng SBP_and DBP, incidence and

preval enceg@@q%%%trttoeaﬁlggrgﬁ SEH&“‘E%G‘P?@WE@ i iFR)- Binally,nnéksi ty of

treat ment CJk,B&t d mOEReR i YlLg..relative to CsA,
argeted m $h bRti6h BPEE@M%R b C%He

on neasures of dyslipidema, at 12, 24, an udi ng serum
total, nonlPpnouppressipr Withoutvolvestlyrnbictimytie tdiovhaul ANt A $rerigyal ence

of dyshgpi ' d controlled dyslipidem a, and intensity of freatnent
r egi rrel‘rllb 9%‘%%%/&211%53? ét'?ﬂ%aSc%ffSF@E%{%fJ%&le@i@aﬁe\wﬁégzmé imthismbjest CsA, on
subj ect angoglgidn i§ Yrothik@lbefw 24 and 36 nmonths. 10) Assess the effects of
L104EA29YI relative to CsA, on neasures of acute rejection at 6 nonths,

i ncl udi ng ?qpézﬂhciﬁmld@seaﬂgimveisickgcrﬁ)fed acBkamplej3e ¥ith@minbPBod SR aBén

pol ycl onal I hocyt reparations for inpaired renal function and
anti ci pat eg)a%gg,& ¥egrger? %‘?cflu 18 gléf‘eeVSW Hyeph Bintenagepindasionyschhduleywilf toer
treatment @hdi@gute rejection, the incidence of steroid-resistant acute
rejection, the incidence of conplete recovery (SCr returning to baseline)

foll owhg acute rejection, the incidence of subclinical rejection, and the

i nci dence PI-im%lrly dbrjg&}‘%(sj acute rejection episodes

1) Evaluate the effects of L104EA29Y]Ig, relative to CsA, on the
composite of subject and graft survival at 12 months.
2) Evaluate the effects of L104EA29YIg, 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 L104EA29Y]Ig, relative to CsA, on measured
25  GFR at 12 months.

2) Evaluate the effects of L104EA29YTg, relative to CsA, on biopsy-
proven CAN by 12 months.

3) Assess the effects of L1 04EA29YTg, relative to CsA, on measured
GFR at 3 months, and change from baseline (3 months) to 12 months.

30 4) Assess the effects of L104EA29Y]Ig, 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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regardl ess of histological findings. 11) . Evaluate the effects of
L104EA29YI g, relative to CsA, on QoL | Q Assess the overall safety of
L104EA29WQ,2006el08i35ve t o CsA. Tertiary Qutcone MeasuresPLX/iAs@esns2cudhe
effects of L104EA29YIg, relative to CsA, on the slope and intercept of

cal cul ated G-R fHom basel ine (3 nont to 12, 24, and 36 nonths. 2) .
Assess the effecﬁt’)s ofﬁﬁf?sséﬂﬁ%@%‘b{h?%)ﬁé@gm%@aWP (- oR&alsnpgedr t | on of
subj ect s WGHR at 3EA524, @dd 65 RuontfSant-&iinpL from’ nths.,,3) , Assess
the effects of LI04EA29Ylg, relafive togcéxy%ﬁ%ﬁggﬁi%ﬁ%g&t? Eﬁf%‘f 2“%‘Lbj ects
with < 75 #0memhst. 73 n2 cal cul ated GFR at Month 12 and subjects with a
decrease in calcylated GFR fr th 3 to Month 12 of at |east 15
nL/min/1.73 n2. 4) . A&é%sé?%e ?%QS%B@A@?YL&MWQA, palPIDMet 12y CsA, on
t he i nchdendgarf 3d3¥abnthd) - Assess the effects of L104EA29YIg, relative to
CsA, on neasures of acute rejection at 12, 24, and 36 nonths, including the
i nci dence and séVer i tAsseh thecffeetsrodjld O4EAR Y Idheclats t01CsRObY SlcRfRbs of

antil ynpho .epa inqns for inpaired renal function and anticipate

DGF, the i?ll' ?‘?-té:ﬁ 51812 {g#’ Zay‘?%]‘r?cgc‘??’g‘lp“ﬂéﬁ‘?lé@ﬁéBﬂ?élﬁideaflmld@nceandent of acute
rej ecti on, pasvdichfeof HypEUSRIA Al cahESINhERIAN L AGHLE T & gCtion, the

i nci dence of conpl etﬂg@r ecovery (CSCr6@3&3&)%?%%}0?05%&?%@%#'F‘?ﬂt‘f‘lﬁ’i’/& ng acute
rej ection, ¥e88Mfhci dence of subclinical rejection, and the incidence of all

treateq,acute regjecti,on epi sades regardl ess of histol ogical findings. 6)
Assessft{ he effe %s of SEe8D Wﬁffgg‘i‘%@??ﬁé[gt wlatiya to 6ﬁga0mmm¢stca°
car di ovascaysipidbnsg as €2 9 R $% mbadis Ug i qvasc Pr deat h,
nmyocardi al _infarction, ischeni cmgiagigiﬁg?ﬁﬁ%%gg ecg)ltagen%g il’}ﬂwgﬁlﬁﬂbfn for
car di ovascliremroteaud HL)aandl B chvkestenisand T @) aicyddndé gia/sRtien: At 12, 24,

and 36 nonths:...Z) .. sess. t ffects of L104EA29Ylg, relative to CsA, on
a conposi t &eg'gzlglrdg%”é?’ @ﬁ‘f"“ﬁi‘)@%ﬁ‘éﬁem}m id (fensit of geatfent rgnemon- f at al

ocardi al infagytio t t nd. 3 nths. .8) Assess the
rer¥/ fects of LI 04PEA2 9%?%@?te}%ae{flﬁég)%fglgéﬁéz%ﬁ]gf %ééj[}yreg%gﬁéha?r?‘@é‘ﬁ a%‘ior e at

12, 245 angrefeunival bs24 @)d 36 esthss the effects of L104EA29YlIg, relative to

CsA, on inci den@Zof di sc nt%tnuati on of study drug. 10) . Assess the
effects of L104ER20v¥esY B sifrcfeof bl (M 295 s anlativeltmGsA, on measures of

acute rejection at 6 months, including the incidence and severity of acute rejection, the

use of polyclonal antilymphocyte 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 fecovery (SCr returning to baseline) following acute rejection, the incidence
of subclinical rejection, and the incidence of all treated acute rejection episodes
regardless of histological findings.

11) | Evaluate the effects of L104EA29Y]g, relative to CsA, on QoL.
25 12)  Assess the overall safety of L104EA29YIg, rélative to CsA.

Tertiary Objectives
1) . Assess the effects of L1 04EA29YTg, 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 L104EA29YIg, relative to CsA, on the proportion
of subjects with a measured GFR < 45 mI/min/1.73 m? at 12 months.
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HLA anti bodies. 11) . Assess the effects of L104EA29YIg, relative to CsA
on C4d positivity in biopsy specinens. [00233] Definition of Gaft Loss

G aft | oswoisoai@Bosaed as either functional |oss or physipcalusb@s®12648
Functional loss will be defined as a sustained level of SCr 6.0 ng/dL (530

frol /L) as determned by the central |aboratory for >4 weeks or ...56
consecut i ve dayS)of .disapspdhasciiests affd QFEARRY Imrelptivedo Gsdneonitheproporsionh a
degree tha . 2C j 3 3 r t Ucauses of .graft
oos i 1 BE R RaME T BT A e SO G R B DR RR R
Del ayed G afdecietistcihicalulab¥dRFDGom Mlodef 3 Redoat 12 &rak Bt 1 5Wat inidilafysi s by
study Day 8 ,post-operative Day 7). [00235] Definition of Chronic Allograft
Nephr opat hy2 ¢ CAN) Bi opsy-proven CAN wi Il be determ ned by a blinded central

hi st opathol ogi sty usi Banf [ cl assif.i cati on of. ki.dney
transpl gnt pat ho? ogy.:!ESf%%%en%?eﬁiesnoﬁ‘lgfgﬁ‘&%%ﬁ’ F‘Ta}atb‘ée tae‘t?éér RIS mar i ng
al | post - DayDU3H.opsi es to baseline biopsies obtained at the tinme of

transpl ant. This_ conparison establishes the presence and severity of any

preexi sting hi stdpat Hiisesgyhe ¢fEctsai\L I08EAZD ¥, ireletévego disdd onsmeasue] 0D 236]

Definition =tr n i abetes. Mel.litus. PTDM wi |l be. defi ned
accor di ng ta“gl]’(ltf3 Eéjgé%a iaﬁ??f%ﬂa}%%% F’(S’Pfhﬁ’ %%ﬁlglﬁgetﬁ%m"“fg%eeﬂ? leogé’ﬂﬁgensus
gui del i ne. 2gedth®s theGist bEHbIgCIBHiA aBHIFHRhbERE pRDArafd Y P} afrerthi abet es pl us
casual 18| asﬁ; al Ecgses.(P%)g}%oncgnt ?g?ilo%@.p%garﬁg/m (ﬁml.%fem‘rr%% L) OR

b) f ast ilAg piecsien agd aetieipatedPEF, the inigahwgedif Impl@crisadeplefindreryy-faour PG - >00

ng/dL (11. )| / during..an oral .gl.ucose .t ol erance test AND d

confi r mat O#ﬁ%t (t)r%%ol%%llrg%/re{egg?n’%g @5’ lgﬂ%i%cgsogrggeﬁ%ﬂ'trgm%‘?nt\?g‘ﬁ%ﬂi@e‘f‘é“nﬁ’ft be
done on angidi@nceady cofipltheaReBNSEr AtutRRHdibaSdRk) RRBRLY ¥eRTeRRGEOMPaNI ed
by acute netabolic deconpensation. The study will utilize FPGTor

eval uat i on thsrinpiipnge ofcieslimical rejectigh, anditbe mculeacadfiallk texttadsicnty reiectsen ot her
nmet hods and {So nd t(%dmeetf tlgel a,b%\f/fe riteria, they will be considered as
havi ng PTDRPSPUOS5A B St s plgRicg,: ures of Hypertension Hypertension

will besas defimggd i mdsblsShedredy mongmm%éamvés@m Bn ReBRpbsiRf the
Joint National Commttee on the Prevention, tection, Eval uati on, and

Treat nent  6erdigvgbcuBirclispase edpeinb@djudinatesi dajdiotasculit deatth ngorcardiel dney
di sease. Thi efi.ni.tion is base on SBP.>130 . or P 80 mm Hg. hi
addi ti on, ;}Rf?“’glﬁ%ﬁ 18%‘16?%%&??51%@‘%3%%&2125@_ A Ao toBp s, Hg who
are recei Vips@ufiRe@it doboHRSY eAGdnvien)RADCH, 1200 68)mdks. t he

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 L104EA29Y1g, relative to CsA, on the
Framingham Risk Score at 12, 24, and 36 months.
9 Assess the effects of L104EA29Y]1g, relative to CsA, on incidence of
25  discontinuation of study drug.
10)  Assess the effects of L104EA29Y]Ig, relative to CsA, on anti-donor
human leukocyte antigen (HLA) antibodies.
11) | Assess the effects of L104EA29Y]Tg, relative to CsA, on C4d positivity
in biopsy specimens.

30
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i ndi cation of hypertension or with a nmedical history of hypertension are
included in this definition. The incidence of hypertension is defined as
t he propow0i2006/10803subj ect s who devel op hypertensi on aftecTnspeemizmati on and
transpl antation. The preval ence of hypertension is defined as the
proportion of subj.ects at any given tine who neet the above stated
definitionS 'I‘d3h§5 BRension. Controlled hypertension is defined as a SBP <
130 mm Hg DB, . i i Vi nt i, Rypertensi ve

nedi cat i onq?‘gzrﬁl he ienccliliﬁg%%ﬁg%%%%e% fe(eéﬁgs%otﬁggﬁ&re c%llt\gl"ﬁegeﬁ{ Rllow-up

ant i hyper t @agod forseittyoataluatioho it drcindest thaBliyeatiicatindt bbrigd, SRSlbGamali st ory
of hypertensi gn, Subjects with a SBP < 130 mm Hg and a DBP < 80 nm Hg who
are prescri Bégg%?k’ éﬁ?'%@ﬁ?éﬁ@ﬂ%@%@i’-cati on(s) for an indication(s) of

othertgan@ﬁt i ; B agckers for mgraine prophylaxis) with
no medi cal | |stg Lr iﬁg? %%gfi?néﬂnzse?’ n ﬁyﬁo‘i%%i? aﬁgﬁg%ﬁ%%ioﬂﬁgnp%}%ﬁ' &Pei t her

hyper t ensi etudprAll sulijecth Wil rdeyive ntkedivly Grom b AbRASIkY ebndetiRAtsmnE regi nen is
defined as the total nunber of antihypertensive nedications used to control

hyper t ensi atned heloyi These eritern arehaserkigtinagitandhesevipyued b thedumitedNétworkt he
i ndi cat i 1 e RSP i i.t h hypertensi . Il ed
hyper s ensi o O AEFREENRIY, P Sl ffl o lined RS bR SRR iREb oct fve o

i ndi cat i onpofefiB8Jonipebdinisetl oeginfsubleastmbastreth dMsisivatierdiae sk E@Cﬁ,em ais
defi ne&lpi n accordance with recent gui delines fromthe National Kidney

Foundat ? on DRI-8EY bestiagheiewith proderesd cpldl isahpmiatime 4€TR)e  ( NKF- K/ DOQ ) . 22

i pi deNkohs; defjned: triglyeeridenia. (TGs e 500 ng/ dL 5. 65
%‘ﬂsﬂ ; Ei ) ewm@ggélchg‘fx%é}ts glpgaﬁ%l%gﬁ%ikgi Se%ilg%é Wé&gﬁlz%él%g?ﬁﬁ&capg%, OE el evat ed
- HDL ( napathidht @ith 30her)/ IDUEA3OE! | 0] g4 i iogh TGs

??Q;s 0260 gga/st?lzt. 26 o] /E[A‘cgn%w&%%n%’:limpi EADYeE ANGEeifilenfloB T

study as s Allsuligets ail atseaeseiveigdytionvetiobasgiximbb amhaberkertunfior one of

t he above e jas.that.is sfully treated,. and their
lipid val S Bk b RR LRkt Oml_gﬁ%‘é’dm °°§{?_§°1é~°r Syps _
par agr aph. ranSomiizedfto tHase rapaaat wilhavevs Red fi4e ADOSTAKT0 QP& E&Qb%s yar ni ngs
regarding the starting dose or maxi mal recomended dose V\Ag concom t ant

use of CsAn¢ipshemevry A weekathroughMenth BdMéspks dr4,ia§, Hhaseé 12), et tibhons  of

CsA PK. R i k i f i fi . .
ecommenaatihe WehSuBARIPRLANE (RRECHE b I RherERgrtncubioss iy
anti hyper | itRiMeffedtmehd drobe weilPReb 6 itRAnAiBMAhnde dos&8t MEAZQF(ZQE irﬁé’/}é%et i be)

Concomitant use of a statin and an %ge.nt of anot her cl ass
will el evapdminiserpd pegns fiweeke vatil cofpldtionsif g triat 4t36apynthy Siibjeetsel ;

ther ef 96 € raﬂﬁgl%iéea%g th5e ﬂlr}teg%ﬂlseintvyﬂl lreec\ésvlesi.vai?omﬁféﬁpfge('lo 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 L104EA29YIg 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 penniﬁed - 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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[ 00239] Acute rejection will be defined as a clinico-pathol ogical event
requiring clinical evidence and biopsy confirmation. Allograft biopsies

wi || be ewelwetwsbssor the presence and severity of acutecrajseabionssby a

bl i nded central independent pathol ogi st using Banff 97 working
classification of. kidney transplapnt. _pathology. In the anal yses of acute

rej ection trﬁ%ovﬁ{sofﬁgVgﬁuﬂ'{sgflﬁ?%f’g{:f‘gnrr CI§HRIP e #R dase agehiclompl pat hol ogi st
wi || super sgd e bfdh8fall i O B j f: ted acute
rejection th_afyrri o] ﬁ%tt b%‘:ggl I ybﬁ%ﬁmfﬂgn%l ?@?g,ap%tlﬁgﬁg?tnfgeg%?%ﬁ% by the
central patWigliogieqrotasolagidetines|The safbty ade fiesybf Li (MEAZAIgevil bbor acut e
rejection, wll .be.c un}1 d as acute rejection. Subclinical rejection is
defined as aﬁ?eﬁeglagéi géilfl giyﬁeﬁsngs by the central pathol ogi st consistent with
acute rgjection, but lacking its clinical correlate. Steroid-resistant
acute rejection is defined as |lack of inprovenent in the SCr and/or

hi st ol ogi cdirimanuOntreniedeasweessitate the use of | ynphocyte-depletion
orticaqosterqjds. Fram ngham Ri sk Score This

ri ok Stor o (EHeT LA TRFAdedn bosetarstmgnani oo apoaeddy B Gio-besed rat ¢

10-year ri $¥sif@h on gy @] g;];{}ﬂfx j pal _infarction and
coronary deg%lh). OI‘Il'he fgglgﬁ,ﬁ{ ct O%Q%F%g{é%gﬁgﬁ%e%%&ggpg%?ﬁ?ﬁn%%lSroi age,
gender, t otsabjechotl gstfesuoyivaldbil 2 ahwitles (Brthe confiRite dF aleetirsd GFReaggrent f or
hypert epsi on,, an ny, cigarette use in the prior nonth. Sanple Size

Det er mﬁﬁat ingt}‘{m[“ggggﬁz af Orﬁﬁilﬁrﬁfﬁ dsppaetin measwed GFRs e Qrﬁtlétrlrlgﬁwéﬁfzzect of
L104EA29YI grap MM : ' . al. function at 12
nont hs as conpar ed ?f)bt hé?%ﬁl %gﬁ% 1%%’{?‘5% %an%r%/&éﬁ B%?%tugfgg?%ty ﬂf’lﬁ%aﬁaélda
propor t i on gedft bsbireicupendrith far renal finitiog. Dhiedridpaint d2subidet BiSd graft survival

post -transpl ant ati%n an éﬁz% t he pr o%orti on of subjects whose neasured GFR
at 12 ront RS sgeatedpingg thess thpasures appihe mpst BRpapsstdinesd suiceae iR decr eased

0 nL/mn/ 1ﬂﬂggﬁﬁfréﬁﬁlg{?n‘m‘ﬁ%%%%%%mﬁeE?e%tﬁdﬁgéﬁeg 180 subj ects per

treatnment group w for wer to ascertai Hé& upper bound of
t he 9713% mmiudesipBlessifothetdpg, thb saheltierayfuharianessc(thetivweend@actior 104EA29YI g

regi men and e egipen) in the first co-primry endpoint (subject and
graft sur v?‘%ftﬁ‘%][)onﬁ ﬁbn’gﬁﬂg‘%@éédwﬂ]@%om@% Precag 19@%@%}’ diseasanthugrigfst survi val
rate at 12, iste kS 3B d B gﬁfér ' nd, 83% for each of the 2
L104EA29YI gﬁ?}g%i mens. For tee&){r}l na ﬁiﬁcél oﬁsue%eﬁtpac')rlldn%r, fﬁlglvfg%?e si ze of
180 subj ectempery mesum dfthpnawbendittos idgivaciuppralacs EREDYO aREHak N t he
proportion_of subjects neeting the neasured GFR endpoint for each
L104EA29YI FOrRGISESonRaTHa padpoiptins thedutaen aduaitagernf bainguassasspbRsioo of CsA
subj ecys NMeRLuLiLSEs AR : on .ar j 5% dr op-out s per treatnent
group. Overall - 180 sutjgé%{}gltegg?}n%%%&%éﬁﬁg Supt alsf’lﬁg?%fo&d at | east 80%
power to [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 renal 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 SCr at 1 year

and projected median graft half-life revealed a pronounced inflection point at SCr >
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detect 1 L104EA29YIg reginen that neets both co-primary endpoints with
overall Type | error controlled at the 0.05 significance | evel (Dunnett
adj ust nerw.2o0enoBassi on Criteria [00241] Target Popul ati @aT/ukpooshe2sstibj ect
is afirst-time recipient of a deceased donor ki dney transplant 2) The
donor and/or donor kidney neet at |east 1 of the follow ng extended

criteria for ngdhnSghalyi evmingtionaridhe @&éloadﬂpbaweml@ﬁe Do R6E ffa@eﬁ 50 - 59

hpert ansi dipiibegty ve et nd bidecd SEERY BURTE SR + s
>1. 5 ny/ dL pffRcfiby poily RN $€NSH.Qing/dSCI, Both tHEHbAbluf e vl o@kéﬁal ﬁﬁéu&mur s,

donor age > 10 years OR d) Donor with cardi ac death (non-heart beating
donor) 3) a@hyeaﬁ@nd\drwhan@gese@&ﬁmaonﬁ@m6mon&ISLﬁglia/%nul)armamarﬂayst be

e S

of pregnan ﬁYesb&emf%bﬁm&%me rélagbriaSofa8Nal anshbe tmmghe@n 8xB&hE enced
menar che and who has not undergone successful surgical sterilization

(hyst er ect @ng/gesﬂa|t1haawcgdnoalnma¢sur¢sgﬁtrc®ﬂ1 fungtiom moatddresdt %@@r@l@m@brry) or is
not postnmengpausa efi ned orrhea .12 nsecut,i or, wonen
on hor none™ agYﬂnﬁ%Lbﬁég’fm?rﬁé(}nﬁ %&%WH‘?e ESW?%F fg r%%ﬂ[reﬂat}l ating
hor mone | eygdctiza andtidngb in s@/@mmw\h@nﬂmnﬂ% 130y @ dlappéarpl ant ed, or

i nj ectabl e contraceptive hornones or nechani cal products such as an
i ntraui@ri mppmesiatee or barrier nethods (di aphragm condons, spernicides) to

prevent pr r ticing ahsti nence or where the tner i teril
prevent br GRIANEY BlyRlaGks Shog, sk buence, or ahet s e partasy 1o sterle
WOCBP nmust fiﬁ?c\f%n%va@%ﬁbhéfﬁte%qrsﬁ{g PELANARGN . %tese(éﬂﬂdiésrwwesﬁ g%aehu\fba y 25

UL or equivalent units of hunman chorionic gonadotropin [ within 72
hours pri olargetd ise diectrheasiires DﬂglpmmdanﬁhtnaUm 131)3 livistations of &@easam adequat e

met hod of con e t.hrou t he weeks after
The I ast i AFHEHGH e APRER RRGVL KIEvBr Spf UHadtdest BIPRERF DB ReHGr s | o

m ni m z6d. b%eﬂ%xﬁﬂ‘ey@i'éﬁo%rdf%re[a@l%?a]nd%hdw ErafbR obShddih)aner unabl e
to use an acceptable nmethod to avoid pregnancy for the entire study period
and for uplatmreawbehgmﬁf:arﬂl}yaffe:etetié)s'tvanmtﬁmummusﬁ)‘: nssienfevtion, ar e pregnant or
br east f eedi.n VWnmen with a positive re nancy test qn enro]|l.nent or
prior to st PRRYS troid Psgy W gy H\}\’}‘/F eitﬁﬁ‘s tl.Pr?QBiaBO]?o use an
adequat e n%&@%&fﬁh@?&fa{ é%{dncafci%nma%aﬁeéaﬁ% Strbhds D%Sh%nand for up to
8 weeks after the |ast n usi on of study nedi ca ion b) nor age < 10 years

filtration and tubular 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 seek 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 least 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 to 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
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6) Subjects with underlying renal disease of: a) Focal segnental

gl onerul oscl erosi s (biopsy proven) b) Type |I or |l nenbranoproliferative

gl orer ul ovephsa/smsc) Henol ytic urem ¢ syndrone/t hr onbotPct/usheosmibmseyt openi c
purpura syndrone 7) Subjects with current PRA >30% 8) Subjects with a
positive T- toxic, Cr tch 9) Subjects wth any prior solid
organ tran $ % éat%ﬁda{ IH{%%?%% (r?fat“fae]a HES @%‘%@teﬁff@&ﬂwﬁg@f@m rrent

sol i d or gargldthealal filtrdtiBmarRansili@RSdse@fo £8Lds tid @leg e row, stem
cell) transplant 11) Subjects receivi ng0 pa{; rse]c('ié i %Igfgaﬁor%trﬁ trﬁréa\ivext ended
criteria déﬁeﬁtw(lcmapendndh)ay& GFBref)00 amlt/inid/2)73Suhjoe ehmgehoGaRMERAti g S C
ant i bodyposiit A D rase, chain reaction (PCR)-positive for hepatitis
C 13) Subj Z%]%Agl\ﬁ\?\/kllghargékxﬁfefﬁgtuﬁeﬂ assq%’ W?’&E@tea‘?ﬁ‘ﬁabéﬁjimqsh@é valuePOR- posi ti ve
for hepéti SiC oB1¥4hg/BuhireBire\h B0 KPAVIB.hY dﬂ%@?g fi.ciency virus (H V)
i nfection 15) Subjects wi.thﬁsgacti ve tubersculrﬁgfgig/s S?‘Saﬂﬁfaﬁ% t r eat ment

wi t hi n t he *pidewiclagica sjuskigss The change subpaht whibe poRBOMeThiipdigCkilIed triple
(or nore) ganhi i t herapy far TB. Subjects with a known positive
purified prgot eleﬁ?} EI? M/Oé-‘p}s\}gr% (IBPB?CW‘TSF"UH%‘%P?% renaf fimetien fsdargelystablainly unl ess
t hey conpl dMedh 8reatnment for |atent TB and have a negative chest x-ray at
the time of enrollnment. PPD testing done within the last 12 nonths is
acceptable as long as there is docunentation of the results. Subjects

wi t houfy a i he last 12 nonths who have a previous negative result may
be enro Iegi%??ﬂ@ﬁiec;?n%ﬁ@%aﬂﬁ% a negative chest x-ray at enroll nent, no

synpt ons i [0d280) i VEheQey EBsonh nQ ur iding in,
recently trav_e?}ed to, (})’r pre%??ggeev%%%gg%\?‘g&&%t}%ﬁﬁgﬁs 8#@@%%% > for TB.
A PPD r espitaietn&isA; en mspsugerhGFR A 2tiomthsamdanteaisy 6V ANzt 1o i N

non- Baci | | g Isnfﬁetse- eritn %non- BC% i mruni zed subjects or > 2 in

i muni zed subj ect s & ROHOHhEre Speregaiet Bamptherseeangdarytandpoinistio empbasizr vat i ve
criteria magirb@pappiceesir i i d quidel i nes and/or | ocal
st andar ds end(_)rls)ed by the%&%ﬁ?oi%c@ggfgﬁ#%@f%%?eéi Y‘Taeﬂ‘?fny active

i nf ecthdon Binciiarsbnephvon massrtidoenal orsetvean PO kidnr@likely &X6d MdEced at

t ranspl anttﬁ%iﬁ% OJfZE% Stib]{l}ect s.whose |life expectancy is severely [imted by
di sease stat e oro SRR 45 th donerpharmctesistien (eigoplded peSubidimbsculirt h a

hi story ofcocmbefditic urd in_cell cancers cured by | ocal
resection) within thmstrﬁ%ﬁ%bgrgdsﬁ%)%‘%ﬁ?%&@IW{'[?P"Q‘%FJF?@B@F%% subst ance

abuse (dr ugroralapies Hat yrewralhictow et phstivedl witlaktandRd cREKS HQﬁdr%r%hﬁpr ders
that are hcecr%n%@%&l%l e.Wth ts’lilagequat e study followup 20) Subjécts with
active pepti¢ ar jouds pefentigllysfimenished ot Hew, of sngrgBmenbitris pessibiathat

mal abor ptd ibstddtial P REdrSo MY at val ues that are Conmon
Toxicity Cri teria ?gﬂC) G%f‘éggﬁiélcﬂsgr?a@lg%%eg? gﬁenr?%} WStcoﬁ’gmairHeﬁéf PEOR he

study. HovJBeint afdhe tiina of pedy iteior dibatmaabion FBLMIEL Ris] AlAtafr € excepti ons
to

function. Accordingly, a key secondary objective of the protocol is to evaluate the
effects of L104EA29YTg, relative to CsA, in the difference in measured GFR at 12
months. This key secondary endpoint allows for discernment of the effects of

25  LI104EA29YIg, 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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CTC Gade Il will be allowed. The follow ng all owances are not ed:

Hemat ol ogy: Henogl obin may be bel ow CTC Grade |1 (but not bel ow 8 g/dL)

Pl at el et swoayodnesdsel ow CTC Grade p, but not bel ow 80, 00@Cwrt32¢0801264409/ L)
Total white cell blood(WBC) count may be bel ow CTC Grade |1, but not bel ow

3000/ M8 ( : nf3R t hocyt e counts may be any val ue

Chem stry; %%é&ﬁg%%ai oodgﬁécg%%hﬁ(%wgwﬁ gllydgge ﬁﬁber gty val ue Bl ood

gl ucose mayehleomikicaomadverlsel§ alded i edssulatSddBLYEHS a‘?éﬁét%%. may be any val ue
e 0 ha

22) Al m&ﬁ&-’fﬁ years_or ol der and wonen of any a ve first degree
rel atives 1h hindhe Fyamplembers favoaatls efferts werevaen aue redlub@l inkidskedf act or s

of breast N, scr.eenil gram or provide results of
a screeni ng)?rtr%nl\rmgr ﬁ%@%@%@gﬁaﬁﬁiSHQS‘E}%DH’?%E%BFG@#P&YI ertaplishiggbj ect s
with a framdegeamit tetindidersd DFICAIOUS cbBindRn Wi [0 .whom t he

possi bil'i t%e]of, mal i gfnancy cannot becrgas%bﬁeggé?ﬁgg%hg%ﬂ?{%a g

addi t i onal "&1PAR.cERUld plagssthanchg constusinitbat Idil4ACSYIlE pvales akioaifcani | | be

excl uded. i nman ramwas pnot perfornmed within 6 nonths of
enrol | nent %Jeg}tf? ﬁ% gﬁgﬁbryjc{é%tmpgaoﬂgéme’&tssﬂﬁ FeEtaf & OpEARY Y Igdndicdat e by

local cri t preventidnnef abasebjebton IIMRALSMRARY P6arh ) wthin 4 weeks after
transpl ant _23) Subjects who have difficult %)a\l/ aglt:@g‘goné?mg?%ﬁs' reasons

that woul dThesedngiudsy léscingigences sevssiye rasparfsitenessaoplidrimy, ¥nEagaghatrief Mmeasur ed
G-R or jgubj t unl i kel e.g., due to preexisting coagul ation

i ssues%§orinﬁﬁ-é\nl%f#€aﬁé) f?%: AT s %4?1&633’6? 88‘6‘1’11%%%‘&’31‘ méér_lslqdl?f_mn_c% inl | ograft
bi opsy 24) LEMHAINTgwhd TsA. N 4EL 0 Yak istédé'xgnfs'tér&i Pt ﬁP§§¥F8I oginated xray

contrast agents 25) Subjects who have us any 1 nves LF an&rug Wi t hin
30 days pri8He £eAihmitpEed andeghere 263vidmbe efinsippsre vémalfingtiéd @ated Wit h
L104EA29YI g risoners or.subjects 0 are conpul sorily detained

(i nvol unt a%llq%é) alteﬁdéléa:tcaesro atet }’Jefﬁrr;”f g&?f\f?ﬁﬁtcscﬁ ingthisistdy avilggesiest ri ¢ or

physi cal (olgclondl BhlgHpAStEHh BRS8N 1d .m he enrolled.into this
study.. Admjnistrat | oﬁffigffy{oiiggzgw% [ﬂorg\‘él‘ilg]‘ﬂézﬁﬁ"%}’%esﬂ%? FEHE5t t he day of
t r ansploant s Eanal fuaetion wninpBiagd 9. DGRfvmitioipacid. This theipchtidasonsiigy! d begin
after the E{;&?gﬂmg&s 1 elan initial intraoperative assessnent, and has
concl uded t ha RSB SEYelPRmERt oL agut Feicrtiondm CsAdtrrptadzmubjeatsdnd bender

t r anspl antthekibjed? uase@shbl e (sl tn 88l QR Lransphant vascul ar
anast ompses. | nfusion doses will be bagéeS cs)n%gta%%gged%ﬁ 188%%”3& ¥ body

wei ght at Wogesssams o teke simdlanpétionnintsubjectsehidbinggbddy il omEAmnguwﬁ@ Rf the

st udy, unlt?e%?edtﬁlff%ﬁleits a ﬁﬁrangggie of body weight 10% . Study drug shoul d be

adni ni stered to 1he stBf 8ttasPlagt  thefomparalive asreswmant phacutaneecti@ism nut es.

The D&Y 1 umBgualey oodel BO Biord I adpmi ni st ered
@u sansalotl Do e seetan ot A0

approximately 96 hours apart (6 hours).
prevention of acute rejection, the use of polyclonal lymphocyte 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 UNOS. Recipients of kidneys from donors with prolonged
CIT or from DCDs, will also be eligible. 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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i nfusi on wi ndows are provi ded bel ow. For subjects on dialysis, infusion of
L104EA29YI g and determ nation of the subject's weight should occur after
di al ysi s woeatemesizs [ 00244] L104EA29YIg M Regi men: Subjpettus2ooandmns zed t o
the M reginmen will receive i.v. L104EA29YlIg (10 ng/kg) on Days 1 and 5,
and then eyery .ot h(5r week f.or 2 nonths (Weks 2, 4, 6, 8, 10, and 12), and
then every z’i‘n%@%% UTESSP SEOIRTH Y Tedpieitlerapy toxgducgibrivantibody laad, Sichont hs,

D et s bRk RAWRR s BLQUR K Lok 8P Bl ol B 508X G et e

mai nt enance dose of 5 ny/ kg every 4 wee he trial at
36 nont hs. epEded 8] apptOdEaRHIYsitds gRébgllgen: Subj ects randomi zed to the LI

regimen will receive i.v. L104EA29YlIg (10 ng/kg) on Days 1 and 5, and then
every other week for 2 weeks (Weks 2 and 4), and then every 4 weeks for 2

nont hs § V\e@lefinsr cady Oufd Mo hs, subjects in the LI treatnment group
will receive L1 4EA29§2rg atotnt%e ﬁglﬁlr%%enance dose of 5 ng/ kg every 4 weeks

until conpl etiond)of Ewelubteithd effitctS6f INMAEASI YRS ireldiingto@AVRRLE he LI and M
group will be r.te_s[aﬁrved vvi(tlh t he use of 2 placebo infusions in the LI
treat nent §?IBB&13 SPRirgand safbyewyal atdAaemithed to the LI regimen will be

adm ni stered pl agebo I i r Inj:ect i ) infusions
on Weks 6 and %8 Ag%ﬁﬁ%‘ttsett?e;?ff%%@%ﬂl@tg?\ggg?oéirfﬁ%ﬁfeéggs’}t,%g%] The daily

dose of Cspomhenifed! beasied GFRte6@ chli/mid1 0B v’ A5 &3 0P B d8crERB S St ent
schedule in rel af] to tine of day and neals. On study visit days, the
subj ecwrrugleawr?%hgﬁdzf%@%lmﬁém@é@ﬂmﬁﬁ Moath 82." t r ough CsA bl ood

| evel draws. On study visit days, when the subject is to have standardi zed
BP nonitoring and/ or nmeasured GFR assessnents, these neasures are to be

conpl et ed Be¢omdarpEicacy @nitogme Mi@surdst i al dai |l y dose should be 7 3 ng/kg
(ie, 4 - 10 no/ kg). ?‘u;gsequent doses shoul d be adjusted to maintain a
predefined range of - EYEUYR tssilrctcf ddOAEARD Y b selativerto Gy, lon measged | evel
150- 300 ngGrR Afbekonkst nonth: target level of 100-250 ng/nl. Monitoring of
CsA levels using the plasma concentration 2 hours post-dose (C2) is not to
be usetdin this2st udBvalitite e effecacdtl (RALO VIR, kddle t@@@@@ﬁ%p%%-at ement on

managenent of Ngm ﬁ% C2 nmonitoring favored the use of Cnonitoring, it
al so cl earPyVER ¥ hemeathR. of dat a regarding the long-termeffects on

renal function, 3y nci denceqaf.#CAN I f e ofile associated
with C2 noni torijng. 7 ik e A gfﬁggé%@zg#qQl‘gurgfaig?ié'gg > QR for 2
moni t or i ngGFRrat Bumtintlgs, snibilents froht baseli@b@tesnthytoW gasiid ¢ enptying, or
subj ects using %oncom' t ant

. Assess the effects of L104EA29Y]g, 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 L1 04EA29Y]Ig, 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 L104EA29Y]Ig, relative to CsA, on PTDM at 12,
25 24, and 36 months.

7) . Assess the effects of L104EA29YTg, 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 treatment

regimen.

30 8) . Assess the effects of L104EA29YIg, relative to CsA, on measures of
dyslipidemia, at 12, 24, and 36 months, including serum total, non-HDL, LDL, and
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medi cation that alters CsA cl earance. Moreover, |low C2 |levels may result
fromeither true | ow absorption (in which the CsA dose shoul d be increased)
or from sWwowoab®sispti on (in which there is a delayed narcmuse@ocmasvas
concentration and an increase in dose may produce toxicity). Finally, this

practice i nd prospectively validating.this practice is
beyond th qu?;% tﬁ}é&g#t&ﬁi Z‘ﬁé i rG?S EW%SP%‘{)%@&r?V*\J&%}ce Rbdyslipicia rdemiiobedg

i nfor mat i onlysliederhiaparaiaiteadsy éMefirhent GAmaAoul d be initiated in all
subjects by Day 7. For subjects in whomthe investigator believes that it

is not in the bédt i.mvaluetsttheeffeateoBlub)4EA29dg, ralativatoeC (25 AnalibRbd arlde- J. ,

due to inpaj fiunetjon and el ects to use a non-study nedi cation
(e.qg., sir a|{ﬂrems ﬁ?lﬁzlst ééﬁ&%ﬁf tl%fcti on will be considered a discontinuation

f study medicatippn. ' i i {{
of study nedi catiopn. AsQQ2 4 offefs ﬂ%@EA§9%?el%g'&§%?o@‘ Hleeg IS

Function: For subjects random zed to treat F&f dose of
CsA shoul d2B#e Eiehtionst 6 maathssinchdingthe imidence tndisdvitity dfiaeite rdjsctfnl grnce of

decroase | RPN M Ron g BB FafonsoR et bebmeson ol
post - t r ans phtivipatsEDGF, the ibitibNGe QiR hoc e%gfg\}:]mn% El‘le?arééfopggartﬁéﬁt;?fl ess)

period post-transplant. [00248] For Subj ect I're Al | ograft
Functi on aRtari¢tiopdhe inciiepce Sldrent esistanhaquisicfpaoaithy BicideRa ¢ed

al l ograft i nd icipated DGk . are eligible - but not required - to
recei vgé a é%ﬁ@ltg*egﬁ%%e n(f%ﬁrfl ttoé’aﬁ?lg’ﬁ;?c&h“éﬁg acufgnee] astipn.dhe insjdeote

recei ves aofaibylhiodlabjettich) RACht 8ndiSRaLRL] . CsA shoul d be
initiated when_ there Jies evi dencenofé%l?g((:)gé%(raeat%1 ag.ff«% {)eé&alf)fl PHRESi on (as

defined abt@aydless oblislagical fimdings.cost er oi ds” [ 00249] All subjects in this
study will be trgate i.t.h .dai cqQrti teroi ds. STERO D MAI NTENANCE -
TAPER Day of trgﬁsptg}ﬁ Uty Re eﬁe&sﬁ)ggﬂy()ﬁ%g@%mgséqlﬁﬁ’@ tp 45AsedQeln succi nat e)
500 Ny i . V10)@Rse3k fHe\berallla oo ODRI4HA DY ' 0250] Day 2 :

met hyl pr edni sol one (as sodi Efr?succi nat ggé’%gféh(rfr‘é@éé\% [ 00251] Day 3:
predni]ssone (or prednisolone) 100 ng orally (p.o.) [00252] Day 4 through Day

14 (ie, e 2): ~faper prednisone (or prednisolone) to 20 - 30 ny
p.o. dail ;ﬁf%@w&fﬁ%’e %‘“’ag'meﬁugh Month 6: taper prednisone (or
predni sol one) np | oWgEsek BB eBects BB R4 A FAHLY, X PURL EBLS Ayt
remain on at least 2.5 ng p.o. daily %hr%ta}g%’ t\efieagggg). (]:SA’ on tgé glc’pe an
intercept of calculated GFR from baseline (3 months) to 12, 24, and 36 months.
2) ., Assess the effects of L104EA29Y1g, relative to CsA, on the proportion
20  of subjects with a measured GFR < 45 mL/min/1.73 m> at 12 months.
3) . Assess the effects of L104EA29YTg, 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 mI/min/1.73

m?.

25 4) . Assess the effects of L1 04EA29YIg, relative to CsA, on the incidence
of DGF.

5) . Assess the effects of L104EA29YIg, 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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[ 00255] The first 2 doses (study Day 1, day of transplant and study Day 2,
post operative Day 1) are to be admnistered i.v. The remai ning doses are
to be admvoisteressp. o. However, i.v. dosing of an equi walramstoodosm4of

met hyl predni sol one is perrri tted at tines when oral dosing is not possible.
Such reaso ther t han. are_intercurrent illness,

post oper at ?iﬁ/eem?{deﬂce Ofcﬁu el reegiio sané]ttg? Hﬁ’l hoek alhieated acuts teiectien on. | f
met hyl predrepfg@di@r}ggdr&eggogf@%@]o?@m Sndibdle use of another i.v. corticosteroid
agent dose-equivalent to neth redni soI one is permtted. Mycophenol ate

Mof eti | Dosing [6®0256ﬁ}88¢w§hﬁ3¢f&ctssof 1IA OdBASO¥Tg)dylatiwd fo 038\, bh@abeghowkd h MVF.

Daily MW S, m ni stere i vi ded doses_on a consi stent
schedul e | ar%“f"&?‘iui% F249 Fdrgip dﬁ%‘g‘a evaswiér st myosaitl be 2 g

dai | y; howeMictioh ﬂscﬂfehh&&ﬂolé”ﬁéﬂ-@l@&?ve I%s%l i%gﬁéfn FRYaddfy a@gcfﬁlla@' ?ﬁsfér gy at the

investigator's discretion. 25" MVF shoul d M ni St er e Wenous
dosing i s ppeicHaneeits cordnareimtheventions) 4td 2i M,end B6eddthd.| | ness, postoperati ve
[ s discretion. The first dose

| th t t
Should be adr niss er drsgs M PEaab el iatvadoSoh shogrupbae
admi ni st er @gkdibréhal aﬁe%%ﬂuﬁcﬁn@@@a’cﬁ URh £ %ss! B a%l[ cdiflaf {n%r? i JF d| zg ations by

.mout h. The dose and sched may be adj uste mned is of
| abor at or y svelielet13, @4gand3zﬁamoeﬂnsed V\BCs) and subj ect tol erabi I ity (see

bel ow) ,,For full, prescribing Jnfornati see the package insert. [00257]
For sulg? ects V\:hg) devzr S§pS 4t Qfﬁp?ﬁ‘é?‘{@ relatierto VRS pethet ed

gastroi nt eﬁdnﬂﬁghaqigm%ogg;tqgt 54 (a‘ﬁd% ﬁ%tom; fully assessed and deened
not to have an éetiol ogy other than |nt ility to MW), the MW dose may

be decreased t09) he . Amzdsatlid qffebtsl@ﬁ_aﬂéEAﬂ@‘S@, rdgiive300jsA¢ b indhiknéeye! op
neut r openi t(’ sol ut e tg&ﬂ%ﬁg‘ghl | count < 1.3 x 103/ [U), dosing with MW
shoul d be F’Htﬂ%o &reduced as per the package insert.

Basi | i xi mab DOS'I%S[QQQﬂhe@ffect%% I0BADSVEN Sy REUEY N LL e gbteat ed wi th

t he reconmmended ing regimen of aS| i X1 asi
adm ni §ter %&mmg&sa peri pheral or central vein only. Reconstituted

basi |l i xi mab (20 Bg tr/%s %g ulg be diluted to a volume of 50 nL with
normal saline of Udextr¥sst At cAdPHEAL LY Igeredaivaro Csé, on Rl speitiviey er
20- 30 m nuiEsie S‘g,%eélh{eﬁg 20 ng dose shoul d be administered on Day 1 (the
day of transpl ant ation; post-operative Day 0). For subjects random zed to
L104EA29YI g, this first basiliximb infusion should occur as soon as

possi bl e ai}}tﬂgé?’]; \rﬁeﬂﬁetl on of the L104EA29YI(§;e i nfusi on. The second 20 ngy

dose shoul mation 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 26.0 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 received 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 (post-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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Day 5 (post-operative Day 4). The second basilixi mab dose shoul d not be
adm ni stered to subjects if they have received or are expected to receive a
| ynphocytwodeql®si3sg treat nent. For additional infornmatipomusses/oiises package
insert. Polyclonal Antilyniphocyte Preparations for |npaired Renal

Al'l ograft jon Ant i.¢i pat ed ] 00259]  The use of pol ycl onal
ant i ?ymho@%re%%?ﬁ%ﬁi%#%ﬁ@%ﬁ e eKWD%WﬁbgwgﬁI@d - but not
required - abesrdinghe ﬂﬁt(ﬁﬁhﬁf&%&ﬁtﬁ% fotpg‘ﬁq\nn%&}%[ LSRG Sulsgglt :e@ﬁe% enal

allograft function and anticipated ransplan e of
ot her pol ydihssagritegia ¥P prpscyedap apfyarmache oS diabetpoplus banal planid ghydwecyt e

gl obulins i ] i eqi ere rket authorization exists, and if
they are i lgggggéﬂe%ﬁé%%nt' 9 bﬁ%@ﬁmnﬁd&g&%bﬁéﬂ%mlwa glugasp £FPG)

transpl ant atiRemg/d¥ (Mol @ BR -k PP 1 Al rpose, but may
be used for treatment of Banff 9’2 G ade %@%@%ﬁi&lé@ﬂg@@% 'aé‘cotrit‘)lon or
st er oi d- r e§iuspsgolezange éest 4NI2 t) oponfirtietorplabGenggtidst badddioh ricak&eikzimab) is
not permt i i s praotocol, as it is not indicated for use in kidney

t ranspl ant tg? ?%dr?ﬁSBFEgens}%&gﬁ P& O pROther flay yn thejabsensg of Hnegmiepcelapaci ty t o
af f ord_i Mpeslyedeis Sb@ipHtdd by cdfd mé ' agl'ni- tration of
CsA . Therefore, (E)Ol ycl on%ﬁﬁanti I ynprﬂggwg%?%%gér%pﬁ%%?hﬁﬁ @Bém sed in this
clinical s8tlizkfG &ar evhlmationy eEPTHM, howsvalj Seulgtdtefre dv@luﬁtéﬂju@fﬁ?&hégeo neet |
of the{follgw riteria that are observed in the presence of a patent
trans pll(gnt Oglr @%E?%S%‘“{/%“H& é%ﬁ‘eﬁt&ﬁ%el?%’é (FEEers they mal Z’B spesdesedys yimggr am

a) Uri ne ouPpdiM.< 250 cc/ 12 hours b)No significant inprovenent (< 1 ng/dX
in SC from baseline value over the first 24 - 72 hours posttranspl ant

c) Di al ysi s[@023%} mdrefinitigeofiVicssuesefdhpatiansion Hipmpehdies wiltBaths &ldRgsaf t

function a nticipated is not permtted 1n L104EA29YI g-treated
subj ect s. %ﬁ %%ﬁi?ﬁcﬁg ﬁoﬁ' ﬁ?Y?é‘fq’n}%)ﬁ?qrtrﬁfljb%iT%t Nagpebomntitterurj et s who
parti ci pat Breventionl Defek ichdi i sho receive
sul f anet hoxgzolte/ tr iemsttil(%ﬁ(g|c])3\r/v:a %ag%gdﬁgﬁé%?@&?tgdfgﬁ é@%&?c’%%faﬁgf%llg?ract and
Pneunoby st sWjasty with thrionicdd dneyrdiseaio Thisglefintlioadabates upad EBP 21 hi) B

det er m ned ev renal function consistent with the package

i nsert. Su%rjb[é]éi) srg%/d qlﬂlegg'%ﬁ@a‘é‘ioﬁd?l Hbjests who haved PBRRdS0mam$Hg dral dr ugs or
tri met hopr DBPRAS0 meE B éhd 40 PR i RSL AR w. t h . nhal ed nt am di ne at
the investi gat or's d?gcr etion. llzvglggt%rtpjafnttlﬂgéesc%v%pr? GFH??@@F n, see the

package i gon Sidhyperienstdou with a GrdivChiststy of HYPYESRII ar indRlRE YS! OVi T
[ to

Dosing [00261] ALl recipients o have_ no contraindi cations
val ganci cl %‘%ﬁ 4@”&%&’%?@? @\9}#{10% BRFsiongp defingdas ylad prepertioh ofi kubjbus
pr ophyloact whaléweldp 8pbRchsd dfidk PERBmization 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 receiving 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 are 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 control

hypertension. All antihypertensive medications will be counted for the indication of
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[ [ i npl ex. The foll ow ng
drugs to prevent infections due to CW and Herpes sinp :
ar eggui deloi nes for dosing and duration of prophylactic treatment: [00262]
Prophyl axwe 2ba@viogdse First 10 Days Post-transplant or Durcmgsisocelicdepl eting
Therapy: Al transplant subjects will receive val ganciclovir or ganciclovir

10 er.y. |f treated with T-cell-depleting
Pher apy. for Tranarh s BERaRket s HEGYh on on et Blnesiergpremrotte, | ho
subj ect wi khtilyperenseve\sffegts Afd Sresint frrddpe @RB O fla¥tibn f Or the duration of the
T-cell-depleting therapy. |f the subject is discharged prior to 10 days,

i [0024Farlésteniean of Meamvedscifdwistipidomiaaystipientia isatefiagy el ovir will
boui o base vhi ,st tus as described _bel ow. [00263] Val ganciclovir
1? or gr ggﬁ;?%%?%&%éﬁeta i rr%lgt i%hélg? gtﬁ%t%e bﬂ%/@@?y Foygdadiagisidegy dai | v;

or : - j T, . . .

Creat i i neD@eesr Guitcem ua159hﬁﬁétmémlgﬂmé@.@Dgﬁipk%eanj&eg%@ng .
Cl earance < 40 nL/m n, dose 450 ng every ot her day. ﬁ neiclovir for
Pr ophy| axi Bypertrigtyseridamsp €EGs & |§001fmgz&ﬂle [%.65 hmic&/!ﬁ})l, gzﬁrdiso&i%éggfséiﬁ{é% (Lorj?% ag ; e
[ hE [ e for use, gancic :
ray b subed P4 el BsoBatel PR Sortatahean oo 30yl (305 dai 1y
i . . ; oat|
g 2:& gﬂtge%@‘%ﬁgﬂﬁﬁ? %éﬁéncgggéﬁgég‘ﬁ gn%[qfs\?ﬁe?b@org%@ﬂyﬁzé‘l ’geﬁglf% %:‘?@'X'@l@ar ance 10
- 24 nL/ ni dysligitlemidsid e figeddiaithiy ;smazaatswjkd%@w% SRI R0 g Pilgmggclofg ; dose 500
ng after henodialysis 3 tines/week. If i.v. ganciclov 'S neefed, see the
pac kaglg) i NS8RaeeRSht i9pensef the abpwstated dystipidemias thdttiesuct@sBAlySreated, and

- 1 3 ths:. Ant i body Ser oposi tive Donor
o o OW At Dol L Bhe T8 bR e ingitn e rey el anciesinbyisomsy

. . . i body
anci cl oviof thesetages hdviespedfiabaégutfdk and/BP%Hﬁ"ngs[rQ & t}g\@{mﬁ 1Y
%eropositiv;h%t Seronegative Donor to a CW Antlb&%§ g%rop05|ﬁév

Reci pi ent :Or@%ImékE?E?WP?dqd&OS@ W?grcmitmuzm%%ﬁ?@ﬁg%ﬁ%g?ir E imne e
0 eat ekl s A0 ML ELAL A biTRg B L Serum et i
nL/ m A5 d’ciamemspegifmrra&drmnéﬂua@i@nﬂa&ﬂyydthé%'g&méféf ﬁ&{-gtgili§al§f%p§,?u%15{ mn, dose

ily; i i di al ysis
|1y daily; On henodialysis, dose 800 ng dail ! 1o}
[8882 217J ] 0(/%“6%@:l mﬁmdw Vol besossifenad Edvdl d treatment mvdnsitatCdreeniitaABusef

. . . A [ 500 g
di schar ge Jear. nience. Serum Creatinine >50 nlL/mn, dose
olr Zfl ﬁrg td;f‘r%gga?fé%%n ??}‘I‘ a%é(yr% \éﬁa@@%{t‘%ﬁﬁ g%g?%m:‘m%i )il eleyatedbe intewoyny oral |y

daily; Serlewel of the statin therapy by 1 level; therefore, more than 5 intensity levels are

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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Creatinine 11 - 24 mL/mn, dose 500 ng orally daily; Serum Creatinine < 10
m./ mn, dose 250 ng orally daily; On henodial ysis, dose 250 ng daily after
henodi al yWwo020¢600238] CW Anti body Seronegative Donor topraT@skbobniichody
Seronegative Recipient: Oal Acyclovir Protocol Needed for Herpes

Pr ophyl axi sy s j [ . >3 nghs st-transplantation. Acyclovir
400 ngy p. o.sm'?{v:né %i“gc%gél}%@%iﬁ a%/%gg@éggj@%?or e‘“@‘éﬁ%ﬁei“ﬁl@?@ddaﬁ%ﬁomb@l ovir at
the tine offrammnphandteattBtud2ajie eitibABYERESNSEK fof Yard %{OH {ye}%%[tl (%irenge

i S 8%%edur es

i nformation, refgiré tao the package inserts. Infusion-only

a) For subjld¥peardighidrtienendsorapnmiaey Ghe risafarent incldde@@iahisve pr egnancy
test is regyi.Lf ' t 04 Ylg admnistration. The dose is to
bebased on the gaﬁjﬁee%{ge evlc‘glérghc{%égolteﬁgmfr%ﬁtﬁée@ﬁﬁr%r@ﬂ,d&@e‘@sudy visit.
Subj ect § s ttratnttnb forypértadsE, £mdanyic@ket@iv@B S, R ost-infusion), and
AEs shoul d be assessed. PK sanpl e\g rrggy be I’qu]ig gfr%[%gtslgrre visits. b) For
subj ects random zed to CsA treatnent: Subjects shall be contacted to assess

for AEs onk ' j.slt .can be a tel ephone contact, and shoul d occur
within the %P£1€§i|% Berrmififhion’ > 12 For Tt ho specified visit. Visit Wndows
a) For subje2ue] r anistopriraes obRclivOAESRY, 10} S,1.and 5 doses
shoul d be adpi ni_stered a%(gr o%i mately 96 %%meg&geggﬁl(lmggﬁﬁ%% S‘%’ée"t

faci | it at e®RE @GRl rafes andrendl dnadbiohyt U2 sidnshs ak kembal NCRe. Thsows ar e

permtiged Lot . doses. Visit Week 2, Visit Wndow target date 2
days; 2/(?si %9{%2§%Pﬁ%§i§%% %{e'é‘?f/fhﬁpffoﬁ%% fubjegtstwidhae survyinggreft avizi t Mont h
7 - Mont h B6GnthyipebttrANspEOMLbRESE i : | 4. fol | ow u weeks,
Visit W ndow tarpget . dg?e 5 daysé.z) g%tll%glgéggﬁjxgr(’:l%bzécﬁavr‘{lao&ﬁin%e@aurtegC%SRA

treat ment : 242 BPNDBA{E S60 BBy 33 ar’camstibrywliee ica@tted GFRLd@RAsE My c visits

at Weeks 2 . d12; then, at ry. 3-nonth interval visit.” At the
non- 3- mont 1 nthlr’\zgﬂl vfflo.%’il &0“?1? %é,?o V@éﬁ’sly%A &@T}PIQS’I,ZG 018(pibje@m,peet c), a
t el ephone gentast griiyp Wilbﬂf&ﬁ%@ﬁ&ﬁ&%ﬂt@ 2§ th 8 Ghatife hl%g\{){g”u‘a}gso‘%ggee%ﬁ}' ¢ and

contact_visits shall occur within the sane visit W %®ed above
for subj ec%‘§1dﬁ‘é€tﬁ%fﬁri@ﬁbﬁdutﬁlcﬁﬁ&&ﬁ&YGbghNe'EheaﬁﬁLMAQ@W%refg%eﬁ hs1 e and

12-nont h ments.are Week 12 14 days and Week 52~ 14 days. Under
certain cﬁ%@%ﬁ@ég%eaﬁﬁ{W?Weenﬂp?l&F(Sa ploapdigraft surmivahwdllmat noni t or

t he nmeasurededd RS ERSFRINB) AL 48 12,48y, e conduct ed
t hrough Month 6 and Month joB anf A stV ARPrHPR B G fIF 805, 2 e

CsA regimen and 83% for each of the 2 1.1 04EA29Y]Ig regimens. For the renal

function endpoint, the sample size of 180 subjects per group is powered to detect a

20 decrease of 25% in the proportion of subjects meeting the measured GFR endpoint for
each L104EA29YIg 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 L104EA29YIg regimen that meets both co-primary endpoints with overall

25  Type I error 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 60 years OR b) Donor
age 50 — 59 years and 1 of the following: (i) Cerebrovascular accident (CVA) +
hypertension + SCr> 1.5 mg/dL OR (ii) CVA + hypertension OR (1ii))CVA + SCr >
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15, respectively. Such reasons that may warrant extension of a neasured GFR
assessnent include the presence of a concurrent acute rejection episode or

t he need wo @pwsi3san assessnent for technical reasons. PLOARBAK/0TIves t ar get
date for the 12-nonth allograft biopsy is Wek 52 14 days. Simlarly,

under certain _ciJc es and with the prior approval of the nedical
moni tor, t eyﬁlﬁf‘%gﬁgfé‘%&%@ﬁ%nmwgra&%m% pl’if@t@ﬁ Fndursl Bon@uagh

reasons that10R4OR B ' g_‘%]?.h_l t. bi opsy inGl ude tenporary
need for anticoagul at@on?lg%xkql\g?ﬁpﬁaf%eﬁ &%%%E%%Wgedéggéb#)ﬁlﬁf’%a’%e art
coul d uti | iwemdrhegeadiandsidef inclnsive APUOCBH@SGE bdadng fn FIAIRL S dn@boOve to
design a stud rising, a different study popul ation, donor criteria

COJ
and/ or obj 88?%88‘21 THeRveldkprserancy Hraughewifsp sady ard fatypup Blweskabiiertibe

subjectg r L j I f .a_ll.vi.n or . deceased
donor wit h%g% :{Itl:la%gfa ergélg{c‘)%%h-airt E}%%%%ogﬂhg&é&g‘ lgﬁm?‘}gﬂ?egi. &gﬁ%@f’@%ﬁf AMar yi ng
| evel s of ifemalnwihogias akpericakedinbartl® @HivioHa8 noHMRYRhe shhiRsstiudygidd)! |
excl ude sub{ee?ts. of 9reat est jmmunol ogi cal risk. Subjects wll be

random zed StGUEHonhysterectgmychifeteralibaldisgtien or bletersh ovphdrectErpnglie 4.
Primary Qoj | ects of LI Q4EA29Yl g, relative
to CsA, onlnt8 ﬁ%dsgg%p%%?st%gedgﬁ Eé%%%%%%oanga %ﬁa??ﬂsg‘i}& VIR, OF YOREACRs .

Eval uat e t hermedifeacplacafent IMEPAAGNH Gocun@hatisvemnt HIFEAstiARHREnGHERSi te of
rreasurﬂ)in ql:e?ef 60 nL/mn/1.73 n2 at Month 12 or a decrease in neasured GFR
in :

>10 niL 7% mUmlonExemwamen pdonpnesing oral, Emalantedeot ingcbleect s of
L104EA29YI j ...on t.he incidence of acute rejection by 12
mont hs. - Sect g%@“&@é@?ﬁ%@ n{“’(fgini‘ﬁﬁq PE‘%}%F%&P P 1RfrRerine dgvige oT04EA29YI g,

rel ative t bafisAmethiodsraishirgen GoRdéths, kRermBtAS ¢ b fects of
L104EA29YI g, relative to Cg%\n on bi opgyprovgsﬁ %:gx\lﬁ%at 1‘%1%?)% S. Assess the

ef fects of PIaebeir\obptingnceqs|vehere thetpartGaAs sterilet(he., ivastictdngiadhoakitgonent s of
the primar it i nt. of u R< 60 mb/mn/1.73 n2 at Month
12 or a de}é?rfe:sgcis&e)éalsth b%ggﬂﬁ%heaagﬁpog&ﬁ% Wﬁ?g FASHDAYG OREHBYR #7890t 0 Mont h
12. Ast®s Splte@ﬁarﬁf/ft@t:(rﬁirﬁlhuﬁﬂs@ﬂﬁﬁ%%y%ﬂmm‘%'r%gﬁi‘(fﬁeﬁﬂnﬁiéfh‘%}ﬁg% b%ﬁorf'icp' e

conposi te endpoint of death, graft |oss, a acute rejec 24, and
36 nont hs. S¥pdelepin hHCEH]) within BF hquropEosae egstart of sitdy@edioatEmAs) Blent he
roportion ' ith.a nmeasured GFR < 60 nL./mn/1 .73 n2 at 24
Pmn[)hs Assré@ét 1%% gh %ﬁéq%a{l\en method chon'igracep’uon lﬁn‘oug?hout the study, and for up to 8
weeks after the last infusion, so that the risk of pregnancy to their partners is

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
6) Subjects with underlying renal disease of: a) Focal segmental glomerulosclerosis
(biopsy proven) b) Type I or Il membranoproliferative glomerulonephritis c)

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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effects of L104EA29YTg, relative to CsA, on neasured GFR at 3 and 24

nont hs, and change from baseline (3 nonths) to 12 nonths and to 24 nonths.
Assess t hwoebdeosmssof L104EA29YIg, relative to CsA, on rhe/yscapoiicson of
subjects with a nmeasuredGFR < 30 nL/mn/1 .73 n2 at 12 and 24 nont hs.
Assess the effects of. LI104EA29Ylg,.relative to CsA, on_cal cul ated GFR at 6,
12, 24, and® S5 HIRTMENE 3 5aRsRElidagshsyhiliver panareas) prcelbiigdetsBonront hs.
Assess t he gf t Az ive. S AL 2, .24, and
36 nont hs. Asticgg’ssgetnﬁgeﬂg%% gct S (\)if19 I?lf@gég%céﬁéﬁgo I?ag% Qtl?a\%%yg %;%stﬁfye%[ﬁn asures
of hypert ersiteiz donod @uatiddnarichndplant) i2hiSubjedns it archepBitia0dnfRRdy- i nci dence
and preval eng}.&gg]i‘o hypertensi on and control |l ed hypertension, and intensity

of treatnedf e gln%‘ne%l%m‘% Frecen EGR)-pepitivedaEhepetvinC 13 Fubieste who CsA,

on nmeasyr erdhe BRUASIE ftiodh- : ( t - ' erum
total, non-HDL ,pqlﬁg%/f%ensi t%tlgﬁ%géﬁgY%IgfnP%%E%?vgg% hgﬁimtgﬁg:lg&@%ﬁs, and
TGs, i nci devitheknah pmeanaiememdeficidys! inisHIV pingsttos 05 Sejb@swety skingl deni a,
and i nt ensi ttéof1 treatnment, regi nen. Eval uate the effects of L104EA29YI g,
rel ative tUSERIoSHIR)BpeetingRaatgrent withig the praviony 3 years agamesubinst Who Assess

the effect $rQfiods E,ﬁge%Yﬁi L\ rgportion. of subjects

with a cal ?ll:ﬂ a? egs% R < Gglerrqz_)f %ﬁ'%)f%p{}ygnaﬁéﬁ‘g%e?%i fgﬁggﬁ‘%ﬂ%ﬁf Wg%h danssess the

ef fects of knbwO4BARpyifiadeprateiry derivatiGs (RPIINyillaRs BE eBgible BEMHERNIE] ect i on by
i ncludi ng the incidence and severity of acute

6, 12, .24, and 36 nonths,
rej ect |1§n &S %’% CRPIst\frsrBREnt fgrﬁlﬁepg,’ﬁ% HB¢ PEe regptivaehesisrdyat therpai r ed

renal funct; e, i G qr. fiunction. (DGE) .. .the initial
use of | yn%lﬁ%r(gt e- é@ﬁ%ﬁlﬁg{q{% ﬁrég g%)@‘?%l}lgtt@efe%gn% %orgﬁs ]ﬁéaﬁf%’)wrbé? %S?:'PP%n, t he
i nci dence ef tleteisdodimeritidneoiithagdsties. Sebfeets ivathout NBPDNE kiR 26hoRRTP! et e

recovery (SCr returning to baseline) follow ng acute rejection, the
i nci dence SfOHBER ipFﬁV&‘gds IEgHEETPHRt Mmavike Wﬁ@ﬂ?ﬂg‘iﬁ theyalsodiave a megativd chesit e
rejection L Qdes r al | odieal _findings, and the tine to
onset of a%%z rej (él([:r?iag’nl?d %@%@%ﬁg Eﬂ cﬁ%agllvgg ?ggﬁs“g Ovﬁrigglf/g?léﬁsgl?oe‘r elative to
CsA, ohS Qokurrédslyassidinién,avandl traselb@ty) obpretibRdpARANbGted RIrAbh ¥Rat 0 CSA.
Assess the effects of L104EA29YlIg, relative to CsA on the slope and

i ntercept GRAEHF &N HE -« PEPresnoss thahisrlQgnmdndwratiavior adferf3eomofitHsin Assess

win < 60 o RabtREGHAH Buchl i NEa) BB NidlSs §oRGE BERY Ol Th s 'S
decrease i mmahizad attgebtdFHduld eneddideirdd potitive Bdsh Mere@bngivdtRastited M/ mn/ 1

.73 n2. Assess the effects of LI 04'EA29Y|'3’ relative to CsA, on the

i nci dence 1Y Pplﬁéisaég%rdl%et?éhq eehlishest guiddinenaeiorjocal steatinde endor@siA, on

Ijihgeggée)(pg: Bﬂi %Héarﬁ%djéﬂ Qb&%ﬁ 6%&1%6(% AR :11]1‘137tacr:]trix%uigpec1§ct)riJl a5, otﬁercc%rn A icié{igr? ey
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 Common Toxicity Criteria (CTC) Grade II 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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24 nonths as assessed by neasured GFR Assess the effects of
L104EA29YI g,rel ative to CsA, on the proportion of subjects with Stage 1
t hrough Swvegeoddiogdssoni ¢ ki dney di sease at 36 nonths as 263a4s3@d/ 03648

cal cul ated GFR Assess the effects of L104EA29Ylg, relative to CsA, on a

i t ' Lar_di dpojnt (adj udicated car di |
doathe myod ECEYRRE il be P S e B R b REbelan dOpEimmt 3 1 o | on
[sur gi cal dbrapeibeytt aRBuhoBHO B £5) bb¥nd arud fne Al SR RSq fo3esS the

effects of L104EA29Ylg, relative to n a conposite car A2 di sease
endpoi nt ( d&ERgen (GHAY)tvaluss sayonny sslak Biymtguctisenaybbarahy ¢due and st roke)

by 12, 24, .mnths. Assess the effects of L104EA29YIg, relative to

CsA, on t he@fﬁg‘lé’%%hg%é‘ﬁgﬁ%%u@ﬁ H’raé(tbﬁtanwéluﬂ?) AHavoseendfhyeass ormddmssdt he

ef f ect s5of wohEA29V! ' i NGi di,sconti nuation of
Ylage whe hatd N&t Hég{&%ékaﬁlg% %",ﬂﬁ ﬁ%?%f- \?gtof s

study drug. Assess the effects of L104 G
ant i - donor °hikaharve atheryiskefagtiots afdmedsttAYinamb] hodihase a & the effects of

L104EA29YI tive to A, _on angiotensin Il type 1 (ATl)- receptor
ant i bodi esg}fsn@g@%@%fﬁ’@g{éw fogigfam@m@{nm%rm pegonmedcyithin6n  CAd
posi ti Vi tynidhthy sTREWIBRAE | SBRStsShidy nfAgH 73] The duration of the
study is 3 years with a subsjt;%usilftﬂg%- vvee'%g#%+ﬁ%a\%f1§%lsglg}qu8gorflﬁ?hgé”&?‘@fy
eval uat i ondnd ihvkoth ghespassid dyrof edligmpacy cadnoy bdidasidaBly cxehud¥® fadlyind | €d,

parall el-g tudy.. subjects will receive a kidney transplant froma
| vi ng%on%‘ﬁ)&igﬁ% Cﬁé&%@%&’fa afiRar iagrosfisrqvelugtiensgvith be excideddithe.

[00274] Appirestin@inamynddn } 1 . ized ina l:1:1 ratioto
treatnent with llie%!it her L104$¢E§53§f*§g§foﬁn&?é‘g‘?“n%ﬁ?‘?’?‘@fé’iﬁﬂ@g’%eaélf’iﬁ tJhleegi nen),

or CsA AUBHtgGés deewiela saltatde trenspilant camiidias bplocwl driterRa ®id Haséiprb and a
backgr oundmrg['"rllct) enance in%?no%ﬁﬁféjgssi ve regi nen of MVF and

corti cost elSrgaoerafmayheofanetyitbing wepks pcnvransplgnias) Swbjcctsrvdwehave i.v. LI
04EA29Y1 g iRculti K Gtcl8 o eks thro Month 3
(Weeks. 2, 4, 6, 8, 10, a%m%zﬂf%gﬁa% ﬁgﬁﬁé\%%yrﬁ&\%éeg%§e¥ﬁ?8@ﬂﬂ%c%nt hs
(\eekslo16, Pomaryamdpoiny of iédseredB3RbE fibjecsibheit Snlilk]y gzaeg.,'\&uett{) eat ment group
w il recei 8 }E'hte mai nt eﬁance dose of L104EA29YlIg 5 ng/ kg adm ni stered every
4 weeks untiPREMROREY B SYaskon yv]lingtto gderse feprotSadljspetified Abdom zed t o

the LI regingBih aoblaff 865, Kyi¥: Aﬁ?\%@ 10,/ on .Days | and 5,

and then every 2 \%eeksslfggr Ot)Jgﬁ Jﬁ/gkkvﬁ&l gjk(gf eﬂ%ﬁgg'gﬂﬂd’é‘@é@%% weeks

t hr ough MOWY foBTgsbgsints ) Subljet®)wholfave us@l athisticHOAhESLS withid B¢ LI

t r eat ment chaOlsJE W It r%ei ve t’:éwﬁ mai nt enance dose of L104 9Yl g ng/ kg

adni ni st er&a® BYEHtp the RDavl S50 ISublskisinse viewslwreaterbwith L ADABA2BEIgAMt hs.

Bl i ndi2ng beisvaeR o Bebibdts aRd aM W L - .preserved with the use of

ol acebo i nf usi ons i ,njt h% Fl trceat%rren?ﬂ}y\ﬁétgmgg (18V0quntar1 ylncarceratec% for
treatment of either a psychiatric or physical (e.g., infectious disease) illness must not

be enrolled into this study.

Administration of L1I04EA29YIg :
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 intraoperative
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 at 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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group on Weeks 6 and 10. Subj ects random zed to CsA will receive doses tw ce
daily that are designed to achieve a specified trough serum concentration
range cornwov@ninsosst h current medical practice. The saf ecy/mpebepifsugcacy of
L104EA29YIg wi Il be assessed at 1, 2, and 3years. An independent DSMB wi | |

[ dat : ' basi s, d K dat i
For alteri maiREeelR e PR A N s ed s B g bt ubgeamopontandn

[ 00275] Thenfabiod windgwd & ipedviddidcUsie F j:pd . af .1 . allografts from
l'iving donm or deceasedbdor)ors W t hogﬁl% ﬁ‘%t?[g{lg‘é‘gesh* %q‘?sl@%ﬁ hours. In
general , i rrifbA3QY teAndcdetarminasioniof thersobjept ayeightistionld seelifattdd dEMi€Ct

sel ecti on. té%l@e%ﬁt s at varying levels of imrunological risk are "eligible.
The study w T, however, exclude subjects of greatest immunol ogical risk
(positi¥e ¢002d4d] MELLOUEAIYR .eQal: | ' ies [\PRA].of 50% or
t hose previqQusl ]y transpl ant e%p?gﬁge%u%ﬁ@%&%%%ﬁo %ﬁéﬁgﬁ Tects may
require th&ikpsreivs IWeBEQ‘é‘EAlﬂ:)i’Ig (dhtrighaiyn Degsl | 288 GhardBtheh SsFRBIEE €Si S,

appr oxi mat Sty 450 SoRBe CFetksah oS $1BI 6 Ioh aeliber suary doerjurmisget

Popul at i onmohjhs Ttk 6,80, ahE24). KA B 0 |y nor or deceased
donor kidney_ transplant w th aﬁ anti@%I%g%hgﬁguﬁafuéﬁéﬂegm%?gmﬁt%@and

wonen, age¥irecaivg LdPEBA29Y Fgrit tlsd mein®namBCBR: 6ES inghes steng wRBkAdpguat e
met hodqof epthon.to oi d pregnancy throughout the study and for up
10} SPERSERLOLRS: Y2l

to 8 weeks a manner that the risk of pregnancy is

m nim zed [OOZER i cioq f eri.ence arche and who
has not undergone sucggyg?%ur |lglgwgwgrg‘?tf?%%Ppéﬁg%ﬂ%rﬁ}ggwﬂl

bi | at eral ¥GHEP LV lgHEd?0 Yog (i hatke) ad Dagphai®s,t@mierdvelSotiweek for

post ITEI’lOpaQI%L S(@ﬁ%g?d as anenorrhea for 12 consecutive ‘nonths; or wonen

on hor none replfa e o é%fggt WreFEid Weeksdeudmoméy (MeelisS hiod 12| e

sti mul at i ngftaoy MR/ Sobtdcts i . Even_.wo re usingoral,
oL R oy B R

i npl anted, or injectable contraceptive gﬁ?@ﬁuct s such
as an §nt raginenpies ddse pfs mgkdarery 4 wealed el SoffieBBh bAARiSIAREg s,

spermcid o prevent pregnancy or practicing abstinence or where the
partner i grﬁé?t'é%iﬁgl Itgh%?t‘ge%tglég’i gy M1 gsarpuvidl sepressnesiddeitiethetuse b2 of

chi | dbear iplgepoiatibad in tMOEBR atiye serum pregnancy_test
(mi ni num sensi ti vi tly 25 TUL %%Hﬁggtﬁgyﬁgﬁte{%ﬁ rr g bef:%ﬁ lé?fg itB‘?l’\iI:

gonadot r ofF&N{eHG)bevidirtinintoRe ianebs (qexirose $99 ik Rt falrihjedfiomfisiyyedi cat i on.
infusions 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 level
25

draws. On study visit days, when the subject is to have standardized BP monitoring
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 1st 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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Exclusion Criteria [00277] 1) WOCBP who are unwi lling or unable to use an
acceptabl e nethod to avoid pregnancy for the entire study period and for up
to 8 weekwoabismnsisie | ast infusion. 2) Wnen who are pr ®gmAIsR006/012648
breastfeeding. 3) Wnen with a positive pregnancy test on enrol |l nent or

prior to st L dr ug.. adm nistration. . 4 neticallyi dentical donor recipient
pairs (ie, I# etr?gllnggllt aﬁ%ﬁ’%ﬁﬁ?s %edéﬁ%l%ﬁa ta reggrdjagthe lomg-tegntsifscts onr ecei vi ng
and ext endagnd fidcBbh AnsidBRle JF i . nor .a years ORb)
Donor age 50-59 year snand fdgfcgﬁbﬁlﬁo%qﬁ%ﬂ&mp%gétp?lm)ﬂq%%grgo%lﬁggggﬁh$gr acci dent
(CVA) + hypeeniionsggn FurtBamore, nds atighigjbctORe(sultbIENA O2 RvRREHE) TR (111)
CVA + SCr >u%i.%sr&g(d OR (i V%V Hg%grtens_i on + SC > 1.5 ng/dL OR c)

Anti ci pated O Y T iRt P FSBSRHPRE 10T subiectaEsig gerrofmiant heart beati ng
donor) . 57) nSddjagieh Shathiidy J i ;.a) Prinmary .focal
segnental gl omer ul oscl er gggge‘{%%&ér%éﬁ/ﬁ%{%&eﬁﬁéﬁ%\%ﬁs BFoF SF%@P%V&“

MENbr ano
gl orrer ul onépeAeWw iabSQrpﬁqrb@mWﬁdIUhelCemmssyrmdt@b&inéﬂdhﬁhgebr HOMAIRPL i C
t hr onbocyt ni ¢ r pur ndro | f a subject has ESRD of unknown eti ol ogy
and/ or has %ﬁgor%tﬂ%‘f @'ﬁl %f‘%&?‘%/fﬁ 183 H?Elﬁyqﬁiéaa@m&gmgsrse} cqngentsafisnent amaybe
enrol | ed | M@edsben &dse < $\h I lLini.cal signs or synptons
b S 9508216 A S LGP S

consistent with the clini‘cal diagnosis o

gl oner ul os erespeivsly VRligating this fractive ibbeoo@ el ey citthy BurthR BRISILNERN i ti s,
or HUS; asagﬁﬁrreaﬂ bely the i nfvestigat or. 8) Subjects undergoing primary
(first-?i mUponal prgseribmg infarmation, sesrfhe prokagesnsgrt. &isAsshojbschesiniratierigoi ng
retranspl agfl 3&higdts Wy Dava. F, : a0 J i th..orevious. graft |oss
due to acute rer _e?:ﬁ'on?’ 10@&&%@0{%% qﬁggﬁ%%@gaﬁr\}’gh%’?&?“ﬁ?%ﬁh’é‘cyt ot oxi c
cross mat cHe beshinuist efiths subjedt tpinitiste 3A-dtaNab.gS ahé & P8R4 tANSP! ant

(subj ects n%gr%oi n 1ki dnea/ ret rargé& antation are_ eligible pending other
study crit efHoe G RES 0 Uss2 nappjtestmedipiongeien girplitns)- insted thians pl ant s
(e.g., Kida&inRRANYR¥adidSE =Ton i kel.y to have a second solid
organ or cell transepl anlt (g%ﬁcgggﬁlggggg?%?bﬂéﬁ#a?%nspI ant) in the next 3

years by t HW2#RedHargiubjects ividh MbdiﬁtéAﬂ@@ﬁfﬁFﬁt&tﬁn?@&?‘éﬁﬁj@&% solid organ
(heart, liver paggreas‘%1 or cell (islet, bone marrow, stemcell
t ranspl ant 22499zl fo Begtmeplowith (isAgthedirstalosk piGey shqud e admirésiedbiias ki dney
t ranspl ant §don 2 aqt e hepat. t i nti hody- positive or
pol ynerase chai ﬂaﬁtgggﬁg’nﬁ?%)e?lggg%{b ?\é@e%u%{% aﬁ?&%@?ﬁ I?C":'Pgtlcl‘i‘: Rf%gua%bj ects who
are known #qeeafi finstih sudefinedavniidcpere HOBE SCYSf & lefsgﬁ'rHQﬁLtcbﬁﬁ?aﬁeﬁ k
hepatitis %T .1ﬁélpaubje_ect%nw t h known human i nmunodefici'eéncy virus ?HI V)
i nf ect i on. MEFFUSASEERISPIGNE Kelde of wana QHieutcRP 0 silsin(aTE) howdor ki) getis@at nment
Wi t hi g hepdgg_gr\ﬂm@,%ts years or any subject who previously required triple
(or nore) conbination

[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 i.v. on arrival in the operating
room (OR)
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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 | at enwOobBiczmsb3dRave a negative chest x-ray at the ti meTafS2@anoicssrent .
PPD testing done within the last 12 nonths is acceptable as long as there
i s documentgéd 0 e results. Subjects without a PPDin the |ast 12
nont hs who [ﬁ%vs(ewa %?t?/i Igﬁ@yﬁ’e JolRpe RstdfupsyccHRte A58 mEiV.i f t hey al so .

have a negd0025a] chbeay 3XytdiscHe (6Fh:Rhid%IBhe) 1@9_n§r1§’5§1r&fel§gi%?1i)ndi cative of TB, no

known TB contacts, is not currently residi'ng i y traveled to, or
pr evi ous| y [942hr abexi4 throngtalani ¢ Gic conderfiVeedk®): thBer e@RRnegsPONSE that s

<10 mmind ! f score of > 1 in non-Bacille Calnette-Cuerin

( non- BCQ ?%ﬁ?suﬁnsgizz)élgj’té’?t%" Igggro.ﬁalgyi n BCG i mmuni zed subj ects shoul d be
consi def ed [@0239F1 tD¥€14 83buchMab lye criteria may be applied
according to the pu%?{ei shed “gui dIZtPiCﬁ(r')lg%%ﬁ%ﬁ%l\ré&feo@ﬁpmgf“ﬁﬂ]ﬂﬁ%d? ]é?ﬁggﬂ’é@d by

t he medi cal-5sBgpex aily18) Subjects with any active infection or other

cont r ai ndi i that uld normal Iy exclude transplantation. 19) Subjects
whose | i f ef“'é*"x%%ﬂt -aﬁ@?ﬁ#@ngw%m@rlm%t IastedlS pig i stadly dhrotgh ¥ear3.ot her
under | yi ng[omesscal Tieomdi 4 | 5%9%, jects.wWwth a histo of cancer (other
t han non-m[el anQFma skin ceali(fyé?:gnc rlgé&g%jrdégoggaﬁlsgl?ﬂa CZ%&%’PBYI)?:WS’E‘N n the
last 5 yeaPRerative)DSu)jase tosbemdntinitdibdbi0IThe bmsbpiRRGEraRse (drug or

al cohoﬂ V\é(\i,ﬁqj nttg(g past 5 years, or psychotic disorders that are not
conpat i bl e*WPH TR Gat'8WeYddV-doping v pi equyalsuiisiose b&medhyIpradlisoveedept i C
ul cer di seggmitt&d @ vea . OF trojntestinal | absor ption. [00278]
Administration of and \Yﬁ{se?t&%/]\n%%alg%sls ]?Cgﬁmlsj%lﬁﬂ §%Sﬁn{%réﬁdr@}er§r?@ CsA

regi mens, P-acdesdigrege iitstument fiopss, postopwkdite théisasr FRSCLLRE: ﬁllgove and in
Exanpl e 4.1.%00%7940,6\5.wi || be apparent to those skilled in the art to which
t he i nvent TORISEPT éidhsg{etlpﬂe[fﬁ%émpdmm}gm isawat aneylable, thatnoeloRahoitier .91 N5

ot her thancdhi@s Lfical Ly .disclose bove w t hout departing fromthe
R A O DR T el S e par £ Ul o

spirit or essential cCharacte ICs

enmbodil¥ents of the invention described above, are, therefore, to be

consi dereq}@s illustrative and not restrictive. The scope of the present

i nvention Cophenglate &F‘{fFF‘]ilﬁo%l% appended clains rather than being limted

(o e exammisy caabned i oyl Hl G9ELRGL SSRGS CALVED 1S

1. A rrethoagmfor treating an I nmun
t r anspl antadniivistecadinip2i divided dobes Bh SUcBh4i 0 Gh Rl 66 hysose of
a CTLA4 nut arllt |.ecul e conprising an extracellu arr %%%{l%?)?%i_ as
shown in SEGIS RiEPse %?@@‘drhﬁ g gt owkeeri meA fricap Asidricans, 36 drlyiRiydeoni ne at
POSi t ON 2dnAmekeRAd R riic..acid.at _position 150, or a portion
t hereof, wherein int elﬂ‘\éisp g%tgf;?fh&f:rgponbg N?MF Sﬁould be administered p.o.
Intravenous dosing is permitted, if needed due to intercurrent illness, postoperative
ileus, 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 (see below). For full prescribing information, see the package
insert.
[00257]  For subjects who develop nausea, diarrhea, or other MMF-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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[ [ [ iti [ bstituted wth a

in or portion thereof an alanine at position 55 is su _ _
?gggsi ne gnd a leucine at position 130 is substituted with a glutamc acid
and mheréWozDMoackﬂi nistration regi men conprises an ear PgTlsa®6/01 g8 Lren,
wherein the early phase reginen may range fromthe first 3 to 6 nonths

I i 1 Nj ion that initially is nore
Frequent ¢ hactote 1750, e Ron MU Shoud e g arpetmudosededueder per
frequ_ent Ej I?\in ;E;i fn{'rtrénspl antation conprising admnistering to a subject
assofc:ca te' te ltcilosgea(;lf %'CTLA4 nmut ant nol ecul e conprising: (a) an am no acid
Sequence Ibv inning with nethionine at position 27 and ending with aspartic
squen;:e oe'gl' 4] % of SEQ ID NO 4, or (b) an am no acid sequence
zgm. i nIO vi\%atgﬂ&élflgﬁﬁ)rf’émﬁ position 26 and ending with aspartic acid at
po 1108 10235 SERI0:E  dac ek bR TEA I ant plecule
adm ni stration re?i men ‘conpri ses &n early phas gtl X y

i lipemiab dBasilixdmbh elstulBbé SBinieRHbN roQH 5 Sd-BASRI gt at i on
gﬂgssn{/g?i/mmﬁﬁl?n?wgn .tsha [ ,nft, iual ly i sl_m)re frgl(;@l}tean}tg than nmonthly.
3. The net E%nﬁgg &8 '%S‘GPWSEF%?C%&%SH%XHQ?M@Em 6 mdl)eshotlgl bphidlsted to a

. : i - i | ecul e on
- r : rakéon ;of, CILA4 nutant mo
oy 1 Bueek a1 ot eek grncetae (LN e i B 7y (- 4. The

ipryoves 20+ mirBiteshEhefirst 20 gafvsk YhdllEB&aBa Mirsd bADL9N T egi men
ggﬁrg(r)?ﬁ;gcgggg ﬁigs ration of CTLA4 nut ant m)lgcul e on day 5. 5dr s?hg get hod
accor di ng ﬁoe _g?ya? %‘S_Wﬁﬂﬁagi’li‘r RORleORSER Vg Qﬂ’}’a@f @ﬁﬁ:ﬂi;]ﬁ’gﬁtrﬁieon;mée Vtieg: [re ek 10
VSTt month A ey B M) e e D HRMR <D &heRas b lnabinod

visit, non visit, 1S Rl -6 S

OBy bed el nt enante ohass. T e e B Ul L e
conpri ses i.nt enance pha _ an _

beg}) ns aft e?’y?rq%osg'gpf?ﬁ ‘Eﬁ@és}‘ dgF ﬁ%ﬁﬁ’néﬁg%}ilmt habmn g:qr?ilchmn?el 'SI'L re a?r;a ?Rogf
according Lo ohare s upeRaL R b LI BT beist acri e mut ant

mol eculde dumiphgcsterdeplating traiase:. For Aldftnall fitiaken Web aﬁgpggﬁa(%efﬁ%fﬁu bj ect. 8.

The nmethod according to claim6 wherein the effective dose A?_hrmt ant
nol ecul e during the nmaintenance phase is about 5 ng/kg weight. 9. e

; : ' i ve dose of the
met hod  accpgiféingall KnéilyRigRoty R Prep ARGl ortfqlr?pael;gdeﬁgllna Allograft Function
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. Of
25  note, OKTS3 is not to be used for this purpose, but may be used for treatment of Banff
97 Grade IIb 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 administration 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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CTLA4 nmutant nol ecule is about | O/ kg weight of the subject with an

adm ni stration regi nen conprising adm nistration on days 1, 15, 29, 57, 85
and 5gn kyormeiobosst hereafter. 10. The net hod accor di ngprto/usb@cmkior 2
wherein the effective dose of the CTLA4 nutant nol ecule is about 10ny/ kg

Caht of t . . i st . . .
\z,avglmgni s'? r at%ﬁgﬂ?\mﬁ% g ngﬁbsﬁé}%@mﬁlgé 8 {P%% %%g Q%@%%ﬂ%%ﬁ rﬁiglflinﬁgcanher eafter.

11, The netWOtPVameot @i hmefdl)dh 8UMFbnObasithRlel Shek pﬁ f%];{]%f_tj/ V. %ggﬁg%of the
e S e N

CTLA4 nmuta | ecule.is about 10 ng/ kg wei ght o

adni ni str a?%ag?%q?rgﬁm}y%&ﬁﬁﬁp%tn@e&lfﬁhmagmm Forimeniretbyahl alldrahd, 29, 43,
57, 71, 85 fuddtidn addi t'c}ﬁa% Kk thly thereafter.12. "The met hod
according to claim T orro° &%ﬁ%é?@%ﬁ@ﬁ@ﬁ?%@&ﬁﬁmbﬁcm with
graft tPansplantation conprises solid organ, tissue and/or cell transplant

rejection. 1@. TQ{e met hod according to claim 12 wherein the inmmune
di sorders gé‘ e Oé‘az%f’/tlﬁ“@f*@wrwﬁnsipgant ai on conprises kidney transpl ant

rejection. [(o2e0]Theat rding . to claiml or 2 wherein the CTLA4

nut ant nol éﬁ:ulide]s furt%ﬁgfggscg’?rl%%ﬁlglé” F%ﬁﬁﬁé@&i@%@@ﬁ@enwihdibatwnbers t he
sol ubi | i t yshouid fenéity selfichahioneabBRG¥cBbnkib £1 GILA4 mut ant ol ecul e.
15. The neth according to claim 12, %e&glg@{}{f%ﬁgmrﬁ%enéﬂlﬁa@é‘&%nce whi ch

ot 2316 ey AP At el T et 5830 85 L BRSO |
t : , >

noi ety is an rrrrunogﬁ%oﬁlﬁilﬁlﬁ‘%ﬁo@oc gfl et ‘V’z}b%maélﬁagﬁén&%ﬁubjh@s gotha 17. The

met hod accesnttaingication bainm®ldGncaVaeum Hunggl obul i n constant region or

portion ther i gut ated to reducealéugggétor E%%%:Iflinbaﬁ’.re‘ieé‘.’e The met hod

of is d t
accor di ng H8PEaRth thesamhwithinhaldpentamidiog oty liivesE@AS? Al rbESH, 28 Al portion
nmon

t her eof COWBRYCHBRS i I and CH3 regions of a human or ey

i mmunogl obul i n ﬁ%ﬂegﬁ?g&&&§gg&ﬁ@a%@gﬁ8§@@bcording to claim 17 wherein the

i mrunogl obul in constant region or portion thereof conprises a hinge, CH2
.of a human or nonkey i mrunogl obulin nol ecule. 20. The

ot hod e ol BHHIPHF {CSAANID i TdacyanaoDogl | n cOMDY | Ses an ani no
acid s equO@ﬁSl‘fmi &0 rQSEfeH% leot I?avg lngtcggg-rginc?igein(ijonzsitto Efe?lz;rzciisgvizlSZ

ganciclovir, acyclovir, and valacyclovir should be prophylactically treated with these

drugs to prevent infections due to CMV and Herpes simplex. The following are

guidelines for dosing and duration of prophylactic treatment:

20 [00262] Prophylaxis for the First 10 Days Post-transplant or During T-cell-
depleting Therapy: 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 valganciclovir, 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

medicati S .
dications, or valganciclovir is not available for use, ganciclovir suspension or
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and ends with |ysine at position +383, as shown in SEQ ID NO 4.2 1. The
nmet hod according to clains 1 or 2 further conprising a junction am no acid
resi due awo 2a0v/108038n0gl obul i n, where the junction am noPatiu$2006P1Tbue | S
| ocat ed between the am no acid sequence which ends with aspartic acid at

position +150 and the i munogl obulin. 22. The method according to claiml
or 2 wher eiAPRAFSIIAITROAMORPIEH: Crentining Elqasancs Fdrmbinsinedesd 1vg 3 timas | east

f th ) . h LSt i f basjliximb ,
ol | zuran, 25 CRERRHBE CRABER 160 LR, S80° 53 1alh Bredfl! cycl ospor i ne,
tacrol i nus,CrejtinpieaCioainee 0Dt @0 inhLL/niiy, B SOPMisGwae! ddily T @P&RhEHd

azat hi oprine, nurononab, rituxinmab, sirolnus, "everolinus, FTY720, FK778,
Jak-3, centGletnncedf + ¢ ovminidess SHbmgvsiliiaCoensinibe Glsonandes | Corly/indg|

cortisoge, rocritisone t hyl predni sol ong,. predni sol one,
pr edni s?)ne %E%W#E%cﬁgrﬁq%%gyﬁé tlﬂleﬁ&eﬁgd Eb&ﬁagflﬁ Virgs E‘f’%q%fjn %e &e 2
wher ei n deyatlepseisertditdRingpr ogr essi on of an outcone sel ected fromthe

group consisting of CAN, hyperlipidem a, hypertension, diabetes,
hi rsui ti sm[08365hecProphylaxds Aftier AQ Bayp Past-txansplentoFhronghravdeastd ty and bone

| i 24 The..met hod ing to ¢lai furth
conpr i o1 ng ofths: Chry PO EREL SPRRPSERE Bhirb RSt Rpte e domrcitiont ol ecul o
bet ween ab®uciphsy/ CdntRne vaRAMIcI30RBE Binciddvir froffebDRded %ov%rtglangnng an i mmune

di sorder associated with graft transplantation conprising a istering to
a subj é8t ampméhs ective dose of a CTLA4 nutant nol ecul e conprising: (a) an

am no acid nc i_nni wi th. et hi oni ne at position 27 and endi ng
with |ysi néé(g%&ﬁosﬁpﬁg%ngg%(%g%‘?m@?s%‘feﬁ S&fonﬁg%t}‘iei@‘??m}%% CHMVAYbedy 7, or

(b) an am merapekitive RELUBREE IEDARBIONES Yy 1 B&- ol and endi ng
wi th lysine g?ﬁplogi ti og +357 ord&gfloyci ne'g;trtn%%%gP?lao%ni@g@ﬂag?ﬁﬁegﬁ?le 7
andwher ei n Grieati@i 440 mit/anin, dvst 80Uing caalhy hiisics diilygSerwgiCRAtIADIFDSI-SES an
early phas rein the early phase regi men may range fromthe

regj men
first 3 to%g APr1056 SO0 paRY 3ritmgsi HY S RruphG seafinineg didi-Rddak/minon t hat
initiahky i ool . ] in o claim
15 or s e rink ORAN A er A0, ST Yentiiine 716 SIERAEHAEE0) g Warly
concomi t antdhily;ddn benedaysisldoye 800 mgalyip biedemudidysig basilixi mb and MVF.

27. The rret[&)odb, flcc\gr ding to claim1, 2 or 25 wherein the CTLA4 nut ant
267 alacyclovir may be substituted for acyclovir at the time of discharge for

subject convenience. Serum Creatinine >0 mI/min, dose 500 mg orally 2 times
daily; Serum Creatinine 25 - 49 mL/min, dose 500 mg orally daily; Serum
20 Creatinine 11 - 24 mI/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 L104EA29YIg treatment: A negative
pregnancy test is required prior to L104EA29YIg administration. The dose is to be
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[ I Ni ' tially wwth agents
S co-adm nistered concomtantly or sequen _ '
(r:rglrrg‘r::“s?nlg dacl i zumab and siroliunms. SEQUENCE LI STI NG <110> Bri %ﬁ%ﬁ;\/}/\gs
Squi bb Cownpangs/tdsagert y, David Rusnak, Janmes <120> NETHCBSTE@E%LUBLE RS
| MMUNE DI SORDERS ASSOCI ATED W TH GRAFT TRANSPLANTATI ON W TH

' 3.2 <210>
MOL > <160> 10 <170> Patent|n version :
R/UIQTL 41%%!"{15’3 tgﬁi%iﬁg%’ﬁgf fheimgst ecaniaewowsndy dsipSubfvtodibald n M

i j ' ca at t gt ac
Stﬁé‘aéé’cv?ga‘*i"i“f%@ P A A R Bl R Gl e S 00

€ redpiPmeyisiever se Primer <400> 2 gtggtgtatt
<223> (eos P]I ﬁwm[me tc 42 <210> 3 <211> 1152 <212> DNA <213>

ggt ct agat c aat C@%ggt igé%%?e%%%géq_r&ﬁﬁ%% eedmppt Sybjects shall be contacted

Artificial Seque £
5  toassess for AEs only. This visit can be a telephone contact, and should occur within

the prescribed visit window for the specified visit.

Visit Windows
a) For subjects randomized to 11 04EA29YTg treatment: the Days 1 and 5

10 doses should be administered approximately 96 hours apart( + 6 hours). To facilitate

scheduling the infusion-only visits, the following windows are permitted for

subsequent doses: Visit Week 2, Visit Window target date + 2 days; Visit Week 4 -

Month 6 Visit Window target date + 3 days, Visit Month 7 — Month 36, Visit

Window target date + 5 days; Visit follow-up 8 weeks, Visit Window target date + 5
15  days.

b) F orl subjects randomized to CsA treatment: After Day 5, subjects are
only required to attend clinic visits at Weeks 2, 4, 8, and 12; then at every 3-month
interval visit. At the non-3-month interval visits (ie, Weeks 6, 10, 16, 20, 28, 32, etc),
a telephone contact will be conducted to collect AE 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
assessments 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
assessments 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 GFR
assessment include the presence of a concurrent acute rejection epfsode 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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t cctgtttcca 60
tgtac tgctcacaca gaggacgctg ctcagtctgg tccttgcac
Zégg?ggcga ggatggcaat gcacgt ggcc cagcctgctg tggtactggc cagcagccga 158
ggcat cgctwoQode/togizgt g t gagt at gca tctccag?c? a?tgégg;gg ggggg?ggtgm24o
tgaagtct gtg
acagtgcttc ggcaggctga cagccaggtg ac gatg
tct gcacgg gcacctccag tggaaa
gggaat gagt tgaccttcct agatgattcc a et e gt g 360
300gt gaacctca ctat ccaagg act gagggcc atggacacgg g
geatoata secescooc ot e oy omsiemmgctantecees on ({11 4
a tgccc agattctgat caggag k:
gf:;? gf:ggag l@&“?@ﬁ cg‘a@f‘ch&’d@% ledn Seguygmbdntilcgtthaghnmisteebs tieage 540

t t t t 600
Gacgt gagee oeaned it AADGICH FERschytoneTr ggacieeR aBBUgL 660
at aat b 720
gat aat g% capepdatiandomor GEGHRAAE R oﬁﬁgﬁ@&?%ﬁeﬁ‘ﬁ?pg%g%g glgntgg%ggg@gg,@lb o0

tcctgcacca ggactggct g aatggcaagg agt:
g;g §2§3§ gg °Y %%a&&%s %ﬁl&@agda@@msmamdmmag@ﬁ@mgr SE@R6££8 G40

: : cececatcec t gagc_t gaccaagaa ccaggtcagc 900
Ct gacet go t Ha LRl B e e S lFE ol gograng degiant 960

gggcagecggiramantagicalaisk 36 CAEHIE Hrh et A S AIATIESIR R IITAOES 1050

aagct cac cgt ggacaag agcaggt dgc ‘agcagggga
L gct cogt P tHea TRTTCIE e O, A GA WA A IR0 ARG ME L 6 Lo Glnd 140

PRT <213> Artificial Sequence
cc t gpat 0> <211> 383 <212> e
<Zggg @ZSiﬁ%féﬁfg%egm 619}914'NEt Gy Val Leu Leu Thr G n Arg Thr Leu

Ala Ser Met Al a Met
Val Leu Ala 1 5 10 15 Leu Leu Phe Pro Ser Met /

ﬁ?; I\_/g:J Ala Gn Pro 20 25 30 Ala Val Val Leu Ala Ser Ser Arg Ay Ille ﬁla
Ser Phe Va¥rimpsy Bhjectives;0 45 Tyr Ala Ser Pro Gy Lys Tyr Thr Gu Val Arg

Val Thr Va[lﬂﬂbﬁ’] A'Egaluate the effects of L104EA29Y]Ig, relative to CsA, on the composite
of subject and graft survival by 12 months. Evaluate the effects of L1 04EA29Y1g,
15 relative to CsA, on the composite of measured GFR < 60 mL/min/1.73 m? at Month
12 or a decrease in measured GFR =10 mI/min/1.73 m> from Month 3 to Month 12.
Evaluate the effects of L104EA29YIg, relative to CsA, on the incidence of acute

rejection by 12 months.

20 Secondary Objectives

[00272] Evaluate the effects of L1 04EA29YTg, relative to CsA, on measured GFR
at 12 months. Evaluate the effects of L104EA29YTg, relative to CsA, on biopsy-
proven CAN at 12 months. Assess the effects of L104EA29YTg, 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 or a_decrease in measured GFR =10 mL/min/1.73 m?
from Month 3 to Month 12. Assess the effects of L104EA29YTg, 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 04EA29Y]Ig, relative to CsA, on the proportion of
subjects with a measured GFR < 60 mI/min/1.73 m> at 24 months Assess the

30 effects of L104EA29YIg, 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 L104EA29YIg, relative to CsA, on the proportion of subjects with a measured
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50 55 60G n Ala Asp Ser G n Val Thr Gu Val Cys Ala Ala Thr Tyr Iv_l?_}] Met 65
70 75 80 Gy Asn Gu Leu Thr Phe Leu Asp Asp Ser lie Cys Thr Glyum; oo
90 95 SerwGl2go6M®803& N Val Asn Leu Thr lie G n Ay Leu ArgTAIS2006B12648 P

105
120
135
150
165
180
195
210
225
Lys
lie
Pro
Leu
Asn
Asp

110
125
140
155
170
185
200
215

i s Lys Val Gu Leu Met Tyr Pro Pro Pro
w; Gl)li LergL;'?/.r |3ye % GIy ?'gw Gnlie Tyr Val lie Asp Pro
G%s 3§r 0 ng pi lgermAggl?Cﬁ%1 mophy Asgessihe efctsrafp Lys Thr

Pro

Ay Ser
16@IDHEASSY IR élatelto A, Bh Rl At Prichis, 18U24-61 4 ,
195 Phe Loulepatticto g8l Lys Pro Lys i%p 1324 Gl mpnhs g

h 6\mgnt 4\l 3Gahorvhd. Aspss\ad effedts b 51¢3EA
La0" Pty am Sy 10734 ki ot oSt B A ASR
0%eiiate t‘EchsAProg }ﬁﬁgwéyﬁ 2t ATyt PASESS b etRRys ofir g Val

i ' [ n Lys
205 250 255 o5 Tya v ser- S puEesd o paRentloh s, B

Gu

Ser

Tyr
Gu
Hi s
Ser
Arg
Pro
Al a
Val
Gu
Lys

260 26521, BshudingsSRP and PBPGincidehoe Ridprévderic of Riype@tialaTyr Thr

275 28
290 29
305 310Q.1648BA 3N
325 330 335

Ser

10

15

20

25

30

months, including serum total, non-HDL, low-density lipoprotein (LDL), and HDL
cholesterol, and TGs, incidence and prevalence of dyslipidemia and controlled
dyslipidemia, and intensity of treatment regimen. Evaluate the effects of
L104EA29Y]Ig, relative to CsA, on subject and graft survival by 24 and 36 months.
Assess the effects of L104EA29YIg, relative to CsA, on the proportion of subjects
witha calculated GFR < 60 mL/min/1.73 m? at 24 and 36 months. Assess the
effects of LI04EA29YTIg, relative to CsA, on measures of acute rejection by 6, 12,
24, and 36 months, including the incidence and severity of acute rejection, the use of
polyclonal antilymphocyte preparations for impaired renal function and anticipated
delayed graft function (DGF), the initial use of lymphocyte-depleting therapy for
treatment of acute rejection, the incidence of steroid-resistant acute rejection, the
incidence of complete recovery (SCr returning to baseline) following acute rejection,
the incidence of subclinical rejection, the incidence of all treated acute rejection
episodes regardless of histological findings, and the time to onset of acute rejection.
Evaluate the effects of .1 04EA29YIg, relative to CsA, on QoL. Assess the overall
safety of LI04EA29YIg, relative to CsA. Assess the effects of L104EA29YTg,
relative to CsA, on the slope and intercept of calculated GFR from 3 months to 12,
24, and 36 months. Assess the effects of L104EA29YIg, relative to CsA, on the
proportion of subjects with < 60 mIL/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 effects of L104EA29YIg, relative to CsA, on the
incidence of DGF. Assess the effects of L104EA29YTg, 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,
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115
130
145
Val

Thr
Gu
Lys
Ser
Tyr
Thr
Leu

Thr L Asn G n Val Ser Leu Thr Cys
gc’@%gg@%p'g‘%e ct %%;WL‘%Jt&aSé?nt%mﬁn-e ANisess\ae efficts <Iinr p \C}]a:,l EglrJ
gJeYatick o B5R, G Hw@ﬁx?es’ﬁ?lygi}/ﬂidelﬂfa, aTthlrz, Eg[ anP 56 °



Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg 340 345 350
Trp Gn Gn Ay Asn Val Phe Ser Cys Ser Val Met Hs Gu Ala Leu 355 360 365
H s Asn Hve 200w103d3s G n Lys Ser Leu Ser Leu Ser Pro G yPCyas3ie/082638 380
<210> 5 <211> 1152 <212> DNA <213> Artificial Sequence <220> <223> L104Elg
<400> 5 atgggtgtac tgctcacaca gaggacqctg ctcagtct tccttgcact cctgtttcca
60 agcat ggé étlﬁc@t%é’&tth@é@@@‘g’%@é S&ﬁ@%ﬁ:?’&bt gfagfg thaerghotiagad chgoicga 120

ggcat cgct a ggca.aa ctpga cC tg. 180
acaat got 1 o e g AR B O A FRE £ AR-FEERER & 240
gggaat gagt [11Q4EADY LY rdghiegalisac onh Cb@pasidtaghentbugadistasanas&aa 300
gt gaacct ca ct atccaagg actga ggcchat ggacacgg gactctacat ctgcaaggtg 360

gagct cat gt (Hvdisedeardigrasculae gerih.garecertiydafaatigyaiadicoic gavke.andt a 420

attgat ceag 1 Gt agecca aatctt ca ctc 480
Scat coctac g aReRaHen ARRHEE KR R RRAART B A ksl RS E6 oilB 50
ccaaaacccaAag@m}aa:atetctmmgemmgmga@tﬁ?%t@s@gg% a@eﬁbgsﬁéq{aaﬁ&gg{ﬂg 228
gacgt gagcc acgaagaccc tgaggtcaag ttcaactggt acgtggacgg cgtgga

cat aat gcca digaasidpemt é&gg“g atpdlElgss age-ddalanyoagrha gnfanatignt @tdgigmka)tjw 12,

t acaagt aa ctcc 780
facanngece okl 86 HRARED AR M A DA RS R R e Bs 540
gaaccacagg Frghiaghas RiskiSec£ae Q4¢ 48U Sadts! 3368aa3386Q3¢Jt cagc 900

ctgacctgcc _tggtcaaagg cttctatccc agcgacatcg ccgtggagtg ggagagcaat 960
gggcag é@ g9 %B‘i@é&%ﬁgaf%ﬁé@é@ Eadgor Brcidsoeg ofcdisepyticnatiogaf cuytytdrogt ¢ 1020

[t cot ot aCa easaRt AR, C9190AFA90VACEAZALIIE A05R0009a8, SaLoL cliea, 1080

tgct ccgt ga t'gcat'gaggc tctgcacaac
ccgggt aaat agiieeh(B.AJ2hfBodles. Assess the effects of L104EA29Y]g, relative to CsA, on

angiotensin II type 1 (AT1)~ receptor antibodies Assess the effects of

-

«

L104EA29YIg, relative to CsA, on C4d positivity in biopsy specimens

15
Study Design
[00273] The dﬁrétion of the study is 3 years with a subsequent 8-week follow-up
period for safety evaluations. This is a randomized, partially-blinded, active-
controlled, parallel-group study. All subjects will receive a kidney transplant 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), L104EA29YTg (LI 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 i.v. L104EA29YIg (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 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

30 randomized to the LI regimen will receive i.v. L104EA29YIg (10 mg/kg) on Days
land 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
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<211> 383 <212> PRT <213> Artificial Sequence <220> <223> L104El g <400> 6
Met Gy Val Leu Leu Thr G n Arg Thr Leu Leu Ser Leu Val Leu Ala 1 5 10 15
Leu Leu Rve 2pwenio8ss Met Ala Ser Met Ala Met Hi s Val Al apGruskws/023425 30
Ala Val Val Leu Ala Ser Ser Arg Gy lie Ala Ser Phe Val Cys GQu 35 40 45
Tyr Ala Ser Pro Qy Lys Ala Thr Gu Val g Val Thr Val Leu Arg 50 55 60
G n A a Asproserwidigcepsg thympaidenangs dosgyaf LAVAEARGY ighf mipyie administereds5 70 75 -

Gy As I|e T 5 90 95
ggr Glyy Agn% 4'1%@5]@1?!&%@%0@%%@%%1 %% mﬁ%ﬁcﬁﬁl‘fﬁ%b‘?@é?e Aéﬁf‘ié’?f? 105 110
Thr Gy LeMITgtoups xeﬂﬁbea‘prbs@védabltﬁné uk€bf pMaéebb)ihfubiods B e P Geditfend 15 120
125Tyr Gu Gy He Gy Ay Thr An e Tyr Val He Asp Pro Gu, 130 135

140 Pro qgrqupcpn/s%els%aé ami;]aﬁ @lltne@ unfpgizeg s Seh vgl rectiys dp;zgs tRtige ddily 145 150

Al L Val 165
190 1955 pibaPals ol B Py So e heRaprieh Forttiriist Pk SBFSRRG Yhr 100
185 190 Pr &vifHl dirnéat mEhical %ﬁctM@'Tﬁéaslafe\rﬁaimdaﬁﬂcé@'ofiq{Mﬂ'&%ﬁglkvﬁ% Pro Gu 195

200 205 Val Lys Phe Asn Trp Tyr Val Asp Gy Val Gu Val H's Asn Ala Lys 210
215 220 assessed at 1, 2, and 3years. An independent DSMB will review data from the study

on an ongoing basis, and make recommendations for altering the conduct of the trial,
if necessary.

10
Study Population
[00275]  The study population includes recipients of renal allografts from living
donors or deceased donors with an anticipated CIT < 24 hours. In general,
immunological criteria will not play a major role in subject selection. Subjects at

15 varying levels of immunological risk are eligible. The study will, however, exclude
subjects of greatest immunological risk (positive cross match, current panel reactive
antibodies [PRA] of =50%, 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 (hysterectomy, bilateral tubal ligation, or bilateral

30  oophorectomy) or is not postmenopausal (defined as amenorrhea for 12 consecutive
months; or women on hormone replacement therapy [HRT] with documented serum
follicle stimulating hormone [FSH] level >35 mIU/mL). Even women who are using
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Thr Lys Pro Arg Gu Gu A@n Tyr Asn Ser Thr Tyr Arg Val Val Ser 225 230
240 Val Leu Thr Val Leu H's Gn Asp Trp Leu Asn Ay Lys GQu Tyr Lys 245
255 Cys Lwe al10885 Asn Lys Ala Leu Pro Ala Pro H e d upcyasstine/okees 260
270 Ser Lys Ala Lys Gy @n Pro Arg Gu Pro @n Val Tyr Thr Leu Pro 275
285 Pro Ser Arg Asp Qu Leu Thr Lys Asn G n Val Ser Leu Thr Cys Leu 290
300 Val Ly gy ynpprted,qr igeefalde comEasepiie harmones oraneshapigal @redustsrsugls as 305

gég giz%g sp G}nﬁ E{egﬁﬁd%\gpggﬁ_%%]ef;/r etgoyss(ﬂlygﬁigg‘ Pr 095?; Oﬁ\g/%%%#f?y erpArSSr340

235
250
265
280
295
310
325

345 350Trp ;&%nﬁpﬁeg@hﬁc%tﬁ&icu@%stﬁ%c@ﬁwﬁﬁé théaparvel ishietil&Fep Al @ Leu 355

360 365 H's Asn Hs Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro y Lys 370
380 <210> wasgiasy)] ismld bepengigredpig-ofhilibqacing poBatitle WOCBP20BSt<223>

CTLAAI g ;<4 tac tactcaca aggacgct g teettgeact
cct gtttcca e%&c%%%gégﬁmblﬁrggﬁaﬁ g‘?{:@“ RN %@%ﬁé’cﬁ%}éﬁé’g ]E?Pg

cagcagccga b ogBeRkE BRdbniChdriagiEstn [HECYRERA THEEANIH 0 ﬁ@gﬁ&%f ga
ggtccgggt g 180 acagtgcttc ggcaggct ga cagccaggtg act gaagtct gt gcggcaac
ct acat gat g spuly mefhiesdiogagt t gaccttcct agatgattcc atctgcacgg gcacctccag
t ggaaat caa 300 gtgaacctca ctatccaagg actgagggcc atggacacgg gact ct acat
ctgcaaggt g 360 gagctcatgt acccaccgcc atactacctg ggcat aggca acggaaccca

gatttat gt a Fefusion Criteria
10 [00277] 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
pregnancy test on enrollment or prior to study drug administration. 4) Genetically-
identical donor recipient pairs (ie, 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 50 — 59 years and 1 of the following: (i) Cerebrovascular
accident (CVA) + hypertension + SCr > 1.5 mg/dL OR (ii) CVA + hypertension OR
(iii) 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 I or Il membranoproliferative glomerulonephritis ¢)
Hemolytic uremic syndrome (HUS) / thrombotic thrombocytopenic purpura syndrome
If 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 clinical

25  signs or symptoms consistent with the clinical diagnosis of primary focal segmental
glomerulosclerosis, Type I or Il membranoproliferative glomerulonephritis, or HUS,
as deemed by the investigatof. &) 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 multi-organ
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attgatccag aaccgtgccc agattctgat caggagccca aatcttctga caaaactcac 480
acatccccac cgtccccagc acctgaactc ctgggtggat cgtcagtctt cctcttcccc 540
CCaaaaccOod02g@aOs36Ct cat gat ct cc cggacccctg aggtcacat g egrgstegoged®0
gacgt gagcc acgaagaccc tgaggtcaag ttcaactggt acgtggacgg cgtgg?ggtg ?gg
cat aat gcca agacaaagcc gcgggaggag cagtacaaca gcacgtaccg ggtggtcagc

gt cct caccg ‘F@(?Plﬁetég@ & ggtg@wg@qr sh ot Yhieskdpemsddikalygo ga‘@a&awond swid780

aacaaagccc 89% a cat ca _aagcgaa cagccce 840
gaaccacagg %g%gcacggﬁnég%@%ggf %mggﬁﬁgﬁggbc S@%E@é%8§3m8E§83¥%2§@E900
ctgacct gcc ingestigaadagi2)Subidons recsiviag e $asairfiit St G9aAdtHag AR FaAGEaS 60
gggcagccgg agaacaacta caagaccacg cctcccgtgc gggactccga cggctccttc 1020

ttcctctaca YesHistebdone gmagipac stea el Hgpinkan. %@gg@a;@c@?ingtp?irftt? %028
: ctacac aagagecc ccctgtct,.
A L S T SRR L S B St Sy nee
20> <223 i i bk itk {eu Leu Ser
P - AT T <y i s P e e iU TR Wi

Val Al a G rSubiestowho gredmoninghepatitis\B purfasg antigenSeesitieror AGR-phsjtive for Al a \S/elr
Phe Val J.- Tyr Ser.Pro Gy L .a Thr al Arg Va
Thr Val gushe rglég' gg) %@t’]%ﬁ%wﬁkim%ﬂ h%anéuﬁm{}éﬁefgﬁ‘?mﬁvﬁu%&s Ala Ala
Thr Tyr MetinMetio®51 B ubfectOwith bictﬁ%ﬂu@r&ﬂbﬁy?lq%re&mﬁng%atﬁ%ﬁt ®RintRE lie Cys
Thr Gy Thr Ser 85 90 95 Ser Gy Asn G n Va nLeu Thr lie Adn Ay Leu

Arg Al alONEtprp(gpuq_@ gearg gt amypsubject who previously required triple (or more) combination
therapy for TB. Subjects with a known positive purified protein derivative (PPD) will

not be eligible for the study unless they completed treatment for latent TB and have a
negative chest x-ray at the time of enrollment. PPD testing done within the last 12
months is acceptable as long as there is documentation of the results. Subjects without

15 aPPD in the last 12 months who have a previous negative result may be enrolled if
they also have a negative chest x-ray at enrollment, no symptoms indicative of TB, no
known TB contacts, is not currently residing in, recently traveled to, or previously
immigrated from an area endemic for TB. A PPD response that is <10 mm induration
or a Heaf score of > 1 in non-Bacille Calmette-Guérin (non-BCG) immunized

20  subjects or > 2 in BCG immunized subjects should be considered a positive test. More
conservative criteria may be applied according to the pul?lished 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) Subjects with
active peptic ulcer disease, chronic diarrhea, or gastrointestinal malabsorption.

30 [00278] Administration of and visit windows for L1 04EA29YIg MI and L] and

CsA regimens, including list as required, will be as described above and in Example
4.
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Thr
Tyr
Pro
160
175
190
205
220
235
250
265
280
295
310
325
340
355
375

Gy Leu Tyr He Cys Lys Val Gu Leu Met Tyr Pro Pro Pro Tyr 115 120
Leu Ay lie Ay Asn Ay Thr GAn He Tyr Val He Asp Pro Gu 130 135
Cys Rvo20epio8ess Asp G n Gu Pro Lys Ser Ser Asp LysPChruskhos/oizss 150
Thr Ser Pro Pro Ser Pro Ala Pro Gu Leu Leu Ay Gy Ser Ser Val 165

125
140
155
170

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met H e Ser Arg Thr180 185

Pro G (0023P] This @jisba/apparet tq/@pswplladan tseart tq which thegperios Gl u 195

Tor 1y Beepts Agprdrd e B o) il Gk g @iase Stifehy 5o
240 VaHlsbl%HedTiﬁovyﬁdlthleﬁﬂdé? i oM spirR de@bkeAS4] chMcledStiddof theyr Lys

255 Cys Lys Val Ser a Leu Pro Ala Pro lie Gu Lys Thr lie
270 Semveygon) ‘Ehd pesticulyr e@lbvdﬁnmtsxpﬁthamvenhon @sqnb@d abTJyp, arr Leu Pro

285, Pr u Le Leu
3005 va hergfardel hipieifbiees lpi R D oy TBE opF 9f A PrEERt pcn
315 326hvehdorfdshs BEtOrofdh th ﬁt%'&p ed ¥lairhy ﬁatﬂ_éi&héﬁmell%lﬂnﬁé@to\fﬁé Leu Asp
330 335 Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu r Val Asp Lys Ser
345 35exampleGtont@hed @i the Agegoitag deBhept8ar. Cys Ser Val Met His Gu Al a
360 365 H's Asn Hs Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro Gy Lys
380

-03 .

200
215
230
245
260
275
290
305
Ser
Arg
Leu
370



<210> 9

<211> 636 <212> DNA <213> Honpb Sapi ens<220> <221> CDS <222> (D

(636) <220> <221> mat _peptide <222> (79) ..( ) <400> 9 atg ggt gta ctg etc

aca cag
Arg Thr
age atg g
Al a Met
ggc ate
Al a Ser
egg gtg
Thr Val

28051 etc agt ct tc ctt gca 48 Met Gy Yai/useasloerssdhr G n
ﬁgg Leuogg? Leu Vgl Leg %Ia 25 -20 -15 etc ctg ttt cca age atg gcg
i“?f$* @I%Iﬂl qg¢ag cct 96 Leu Leu Phe Pro Ser Met Ala Ser Met

H s %ﬁ %ﬁo-lo -5 -115 get gtg gta ctg gcc age age cga
gcc age ttt gtg tgt gag 144 Ala Val Val Leu Ala Ser Ser Arg Gy He

Phe Val s Gu 10 15 20 tat gca tct cca ggc aaa gcc act gag gtc
acg gtgl ?t/ t éggethod farreating asgmmlun@d@ogdetwomadmm &@hfy Val Arg Val

ot g Apgsion ortrE % Bt e B e AR et ditey el BT Thr Ty

ace tac

g ggc
e el 4000 i, 1 00 CHEA LSOO 500 09°
55 60 65 7%%6%6@@%&3&@&@@@ @tmamoatzé (mmeﬂabmneaapmaoml’,gaergfgc atg gac

336 Ser

eu, Arg Ala Met Asp 75 80
85 acg gg‘la%%tt'ﬁ\g'1 a%@g«%{&k&é? Sqéé’g%é)t g @B@)‘%Qf‘(’iheé?ﬁ Wlﬁ?,reﬁ’c@c ‘t’j‘t@é%l wlarc 384 Thr

Gy Leu

10

15

20

25

30

Tydorhhie dOpsrtioyshdfads 4al darifdlatPokitibh 557 Quvshifidd Qi ¥ byrosine, and
a leucine at position 130 is substituted with a glutamic acid and wherein the
administration regimen comprises an early phase regimen, wherein the early phase
regimen may range from the first 3 to 6 months post-transplantation and involves

administration that initially is more frequent than monthly.

2. A method for treating an immune disorder associated with graft
transplantation comprising 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 aspartic acid at position 150 of SEQ ID NO4, or

(b) an amino acid sequence beginning with alanine at position 26 and
ending with aspartic acid at position 150 of SEQ ID NO:4 and
wherein the CTLA4 mutant molecule administration regimen comprises an early
phase regimen, wherein the early phase regimen may range from the first 3 to 6

months post-transplantation and involves administration that initially is more frequent

than monthly.

3. The method according to claim 1or 2 wherein the early phase
administration regimen comprises administration of CTLA4 mutant molecule on day

1, week 2 visit, week 4 visit, week 8 visit and week 12 visit.

4. The method according to claim 3 wherein the early phase administration
regimen comprises administration of CTLA4 mutant molecule on day 5.
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90 95 100 tac ctg ggc ata ggc aac gga ace cag att tat gta att gat cca gaa
432 Tyr Leu Ay He Gy Asn Gy Thr An He Tyr Val He Asp Pro Gu 105 H O
115 ccg two 20@o08Es tct gac ttc etc etc tgg ate ctt gcantraIsgams/O:m;'as 480 Pro
Cys Pro Asp Ser Asp Phe Leu Leu Trp He Leu Ala Ala Val Ser 120 125 130

528 Ser Gy
teg ggg ttg ttt dtt tay e 1G,aCR get git tet ttg age

Leg Phe Phe Tyr 5tSer bﬁl ”Egﬁ{"coﬁ‘?g% al f“’gsliﬁul}éA %é? hasg5 140 %25L§§0W
aaa atg et adaagstt@dnagamaft omptiséilddnAfiBrAtdh SO ﬁ{oge

Leu Lyg Lys Ar% Ser P?% Leu Thr Thr Ay Val Tyr Val Lys 1 ?Eeao 65atg ccc

cca aca gad'e€k® Huh vegk 10 xisitamgnthedhvisitt montly Sodsit tuad mbhth GAditMet Pro Pro Thr
Gu Pro %gVWs%u Lys Gn Phe Gn Pro Tyr Phe 170 175 180 att ccc ate aat
636 lie Pro lie Asn 185 <210> 10 <211> 212 <212> PRT <213> Hono Sapi ens

<400> 18 Met Gy, Val Thendaedd obrda o%iamﬂzu'o?'s' He'n?ﬂ{ ?r'dﬁﬂvyé leu Al a
-25 -20 -15 LeuysLeu Phe Pro S%r rI\/EtgthI a Ser &!‘h% VBt o ? a Gn Pro

-10 -5 -1 Tegmap further coraprises @ mlateﬁatce%asekegn@hwﬂdrcﬂn ﬂeanﬁﬁtenrﬁlilft% Vi'il L(,ys
Gu 10 15 r Al a,Ser Thr G u Val Arg Val Thr Val Leu
Arg 25 30 ﬁga%%ﬁgﬂeg bagips %‘i?f t% %ﬁbéﬁ’%aﬁﬂeg@ip s apg wharein adminisetiayr Mot
Met 40 45 DOCTLA4 mutant molecule is not more frequent than monthly.

10 7. The method according to claim 3, 4 or 5 wherein the effective dose of

CTLA4 mutant molecule during the early phase is about 10 mg/kg weight of the

subject.

8. The method according to claim 6 wherein the effective dose of CTLA4

15 mutant molecule during the maintenance phase is about 5 mg/kg weight.

9. The method according to claim 1 or 2 wherein the effective dose of the
CTLA4 mutant molecule is about 10mg/kg weight of the subject with an
administration regimen comprising administration on days 1, 15, 29, 57, 85 and
20 5gm/kg monthly thereafter.

10.  The method according to claim 1 or 2 wherein the effective dose of the
CTLA4 mutant molecule is about 10mg/kg weight of the subject with an
administration regimen comprisng administration on days 1, 5, 15, 29, 57, 85 and
25 5Smg/kg monthly thereafter.

11.  The method according to claim 1 or 2 wherein the effective dose of the
CTLA4 mutant molecule is about 10 mg/kg weight of the subject with an
administration regimen comprising administration on daysl, 5, 15, 29, 43, 57, 71, 85,
30 113, 141, 169 and 5 mg/kg monthly thereafter.
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Ay
Ser
Thr
Tyr
Pro
Ser
150
165
180

Asn
Ay

Leu
Cys
Gy
Lys
Met
lie

10

15

20

25

30

G u Leu Thr Phe Leu Asp Asp Ser He Cys Thr Gy Thr Ser 55 60 65 70
Asn G n Val Asn Leu Thr He G n Gy Leu Arg Ala Met Asp 75 80 85
LwoO 200108038 Cys Lys Val G u Leu Met Tyr Pro ProprPrasSiys/o93495 100
Gy He Ay Asn Gy Thr Gn He Tyr Val He Asp Pro Gu 105 H O 115
Pro Asp Ser Asp Phe Leu Leu Trp H e Leu Ala Ala Val Ser 120 125 130
Elmlrhlror/fa wheygin thpimmene dserdgs 140 145

The
Me ) S LVS.Ar er, .Pro . Thr. Gdvy. Val | Lys 155 160
Pr %Ssb‘slgtel‘?ﬁ?ﬂt%‘ﬁﬂﬁags%nﬁat@scoé%u%sg%’h& HeBh lsﬁeﬁn&ééc §r Phe 170 175

p €
Leu PhelPhe nggiodpgeording tp 6

Pr gahdptanfsdiectida.

13. The method according to claim 12 wherein the immune disorders

associated with graft transplantaion comprises kidney transplant rejection.

14.  The method according to claim 1 or 2 wherein the CTLA4 mutant
molecules further comprise an amino acid sequence which alters the solubility,

affinity and/or valency of the soluble CTLA4 mutant molecule.

15.  The method according to claim 14, wherein the amino acid sequence
which alters the solubility, affinity and/or valency comprises an immunoglobulin

moiety.

16.  The method according to claim 15, wherein the immunoglobulin

moiety is an immunoglobulin constant region or portion thereof.

17.  The method according to claim 16, wherein the immunoglobulin

constant region or portion thereof is mutated to reduce effector function.

18.  The method according to claim 16 wherein the immunoglobulin
constant region or portion thereof comprises a hinge, CH2 and CH3 regions of a

human or monkey immunoglobulin molecule.

19.  The method according to claim 17 wherein the immunoglobulin
constant region or portion thereof comprises a hinge, CH2 and CH3 regions of a

human or monkey immunoglobulin molecule.

20. The method according to claim 15, wherein the immunoglobulin
comprises an amino acid sequence which begins with glutamic acid at position +152

and ends with lysine at position +383, as shown in SEQ ID NO:4.
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21.  The method according to claims 1 or 2 further comprising a junction
amino acid residue and an immunoglobulin, where the junction amino acid residue is
located between the amino acid sequence which ends with aspartic acid at position

+150 and the immunoglobulin.

22.  The method according to claim 1 or 2 wherein said CTLA4 mutant
molecule is co-administered with at least one of the agents selected from the group
consisting of basiliximab , daclizumab, anti-thymocyte globulin, calcineurin
inhibitors, cyclosporine, tacrolimus, mycophenolate mofetil, mycophenolic acid,
rapamycin, azathioprine, muromonab, rituximab, sirolmus, everolimus, FTY720,
FK778, Jak-3, centican, corticosteroids, betamethasone, budesonide, cortisol,
cortisone, dexamethasone, hydrocritisone, methylprednisolone, prednisolone,

prednisone and triamcinolone.

23. A method according to claim 1 or 2 wherein development and/or
progression of an outcome selected from the group consisting of CAN,
hyperlipidemia, hypertension, diabetes, hirsuitism, alopecia, gingival hyperplasia,

tremor, neurotoxicity and bone loss is reduced.

24, The method according to claim 1 or 2 further comprising a target trough
serum concentration of the CTLA4 mutant molecule between about 3pg/ml and about
30ng/ml.

25. A method for treating an immune disorder associated with graft
transplantation comprising administering to a subject an effective dose of a CTLA4
mutant molecule comprising:

(@) 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)  anamino acid sequence beginning with alanine at position 26 and

ending with lysine at position +357 or glycine at position +356 of Figure 7 and
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wherein the CTLA4 mutant molecule administration regimen comprises an early
phase regimen, wherein the early phase regimen may range from the first 3 to 6
months post-transplantation and involves administration that initially is more frequent

than monthly.

26.  The method according to claim 1, 2 or 25 wherein the CTLA4 mutant
molecule is co-administered concomitantly or sequentially with agents comprising

basiliximab and MMF.

27.  The method according to claim 1, 2 or 25 wherein the CTLA4 mutant
molecule is co-administered concomitantly or sequentially with agents comprising

daclizumab and siroliums.
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