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PROLONGATI ON OF SURVI VAL OF AN ALLOGRAFT BY | NHI Bl TI NG
COVPLEMENT ACTI VI TY RELATED APPLI CATI ON Thi s
wa@ppliteass on clains the benefit of and prioritRCT/US1008005290
provi sional patent application nunber 60/778,859 fil ed
2 March 2006, the entire disclosure of which is
i ncorporated herein by reference. TECHNI CAL FI ELD The
present disclosure relates to nmethods for prolonging
survival of an allograft in a manmal. In particul ar,
the present disclosure relates to prol ongi ng survival
of an al PEOLAMNGATIGNORISURN %A LAE AR A GERAFT
conpl ement oy AVANBAIINC,OONPERELIENT BRETIOATY _
especially an inhibitor of conplement C5 cleavage, in
addition to one or nore drugs or nethods that are

RELATEDNOSPRRI £8rdNe. BACKGROUND Organ transplantation is
the preferred treatnent for nost patients with chronic

Oredadichibf clafthl HRUER AT ARl R tPD. RiprdifBRM patent
liver, Iun%bkand heart offers an excellent opportunity

appligayonmaniist PPA748i83A fded ? darph 2PRG theenfirp disslogurpmievhich 1s
. ly L Lt is limted by the
lnanﬁ@é?@ae%gﬂﬁgﬁ§g ﬁghitability of potential recipients,

’TEC%HQKFQEﬁﬁﬁ g shortage of donors, and premature
alTure of transplanted organ function.

gg@%k&% @fskﬁgux%freﬁﬁalghé mek 'oﬁﬁlf@rspr@m#l y g&ql\%&/gﬂﬁf an allograft in a

very comon and Is often a lift avin
mammpeb cdedaertécul @y Jrrpreseandistlasuratrélates ie prohengimg$wvivetiof an allograft by
admir%nirst%ﬁkggﬂti%gg{top&s 0 %rhgxﬁt& té%r}inal%gh%ﬁ] et a%tion especially an
ai'l'ure. spite great I nprovenent | reatments-to
inhibitexhe fdoinplenentt C Holeavagesint ddditionantong we sndre dhggston enethods that are
. singl e | argest inpedi nent to successful organ
mmynoIFRF SRt at i on. Rej ection includes not only acute

' ' but al so chronic rejection. One-year

BAC@E#@?@éﬁprates for transplanted ki dneys average 88. 3%

wi th kidneys from deceased donors d 94 4% wi th. .

1 OFkag LR i B PRI PR mBn S0 st aafiePls s hragic oreen
failurki wathpagh transplantation éftidéndyo livéd) turlgl amshéansfets lsh dredlient

are 63.3% and 76.5% (OPTN SRTR Annual Repaor.t 002).... .
oppofigity [ ST HE G ML AR0ID 40 2 PTE OGRS 951 & Agimited by
the méBicaledrgical suvabsity bPpoteREs ashpicaRdar in¢tdaging@RdmSge of donors, and

reisfctiv%l¥. Tge 8orre§€9nding five year liver graft
premagyfa faifure ALdtanspapled@IsHb AR 3. 0% (OPTN/ SRTR Annual

ES g:g%pgzmztéig)ozl? of claﬁg, t%lssélei‘esogndl or;gé,lnr;%%lél %géoergg eer:]rty c%grﬂggri and is often a

life-saving procedure. Organ transplantation is the preferred treatment for most patients with

chronic organ failure. Despite great improvement in treatments to inhibit rejection, rejection
continues to be the single largest impediment to successful organ transplantation. Rejection
includes not only acute rejection but also chronic rejection. One-year survival rates for
transplanted kidneys average 88.3% with kidneys from deceased donors and 94.4% with
kidneys received from living donors. The corresponding five year survival rates for the
transplanted kidneys are 63.3% and 76.5% (OPTN/SRTR Annual Report, 2002). For livers
the one year survival rates are 80.2% and 76.5% for livers from deceased and living donors,
respectively. The corresponding five year liver graft survival rates are 63.5% and 73.0%
(OPTN/SRTR Annual Report, 2002). The use of immunosuppressant drugs, especially
cyclosporin A and more recently tacrolimus, has dramatically improved the success rate of

organ transplantation especially by preventing acute rejection. But as the numbers above
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cycl osporin A and nore recently tacrolinus, has
dramatically inproved the success rate of organ
wo ec@ndpdiant ati on especially by preventing acutBCT/US2007/005290

rejection. But as the nunbers aboveshow, there is
still a need to inprove the success rates, both
short-term and especially longterm As seen fromthe
above nunbers for kidney and |iver transplants, the
five year failure rates for these transpl anted organs
are on the order of 25-35% In the year 2001 al one

showt thereais il @ negd o irpprave thepwocgsaraten bethihortrteraiand @spagially long-

0 { 0 .
e AR 98 SRL S0 B SERE IS o B0, oo
rates fdritheserimnyplanted organa ngq;)d)rames)rdﬁ:rmf @5-36%:h Irptheggmt 2001 alone there

were RGOSl B FREELS b SRRSO T peprgimacly
19,0001 wére kidrleywir flilven(CGP HeARSIR Anasa ansheaeozjo Frmnthnemm year of
oth r transgﬂﬁnted or gans or rans | ant ed

transplRg Ao IE aF e S RSB L PBe FHEAEPARLmALely 5.000-6,000

of thd¥¥ Intahﬁh ity RRIReW add lansphaDEs] withieseyare Tiese hulk®érs dd not even
s et aI 2000. A graft transpl anted fron1one

ba
mcluﬂm@eﬁ ansPlaptsd QTR ARl cnléms & c&lfy igh g bone marrow.
aut ol ogous %raft or autog@aft graft transplante

ed
bethpee fremmytiglsypescef transpiaatst |Té‘ﬁfe Y dsgrrthef ap Abbas et al., 2000. A

graft trafk Yérﬁlé@f@m' cﬁleqahllvﬁﬂlaﬂtosﬁ‘n@ g@lﬂ@'ﬂﬁilﬁﬁ@&ltls A A& dutologous graft or
transp anted between two genetically different

autografli £ g!@%ﬁrgnmlantﬁfébgtmn $ye gpaatically tdmnFléfd og syngeneic individuals is

ol FGEA t APUEREL b bS58 LR SRIRPUPRLEH i

of thsmugmeeics 1sgraélfsd appllggensiy gbft or THegmBl o glafistrariyplanteddetween

indivfcﬁuﬁg%}'d%ﬁgegts 69 / ? Ls%llgﬁ] a%leh(?%rng aftof xgrmgr%g The molecules that
a d

oantlgens 0se on xe s are c
are recegimaer asgbrssgn iSh eallbgn:rﬁb amy¢atied etloantgeb@mchmosmam xermgtaﬁs are

ith oan or . xenoant [& des
called finbalpctsy dh@ TR AR APbARES Rl RaliRil plgimyRRns or
xenoﬁﬁgl‘eﬁ:ﬂﬁde)deﬁmﬂﬁbdtah &Bm@(hlme&ckvdaeyenoh@atﬁ/e, rkspegtivdli.ver
and pancreas transplants are perfornmed in the United
St@lresntBantrethat 40,000 kikiney, Iadart, luﬁ@,OlG)\)er afll bemcraawﬁdrbbbnts are

perfofad fEthe &yt eI e e Yore (A ihet ot ot JROOF cOpG PSS rahsplants

mclu@@ e Sieinoe litdiedue, vagasihf tdsaé,ask) dorhed, | léi\S w,k,m Rhe Mlirow, muscle,
ti ssue, bone, stemcells, islets, carti

connerua by BETUEHERREBUETIE DU, Lonesstdh Efimits, carilage,

hepatbbfzx&@ adll BeRBBpoiBticR el aNUntitu@dstel ) thete bfedismy) ﬁtme &Aaﬂmates for a
there are donors. To overcone_this shortage,

transplpptfhan Ff@rﬂo@‘erﬁgnﬁﬁd g9 ‘b"qr‘é‘é’i“hml'ﬁ)%"(‘ég%é‘én%éh sa‘?raﬁ %emg made to
learn WBW 8 WRE REASSStd. SWRle o gFBekS s bBinks Mhalefih @il field) ﬁlefﬁéltls that at

is that at present nost transplants are allo rafts.
preseg mggfdrrsselapisang pllegrefts-whn pHogeneicdmnsplapbivhylersesently bemg more

likely ﬂol‘ifél Nict Qs RE MRS EHeid BRRspRhn SRAYSHGhGurlt Baﬂé{:ﬂu@ Rbstacles to be
must surnmount numerols obstacles to be successf ul

succepsfal-eThare areseyerl tpgp el iramunelagivel astgckumade by Hheregipinnt against
the d Q/org)l?g an v@ﬁfcn'cgﬂqeaﬁqgré}é&l&r{}ﬁ {HO 5gr9ft g%ﬂeé@hh@liﬂdg ﬂpperacute

OijECtIOﬂO the a ogrart These 1 ncl ude
rejectigrp @cate lyascular rejection (including accelerated humoral rejection and de novo acute

humoral rejection), and chronic rejection. Rejection is normally a result of T-cell mediated or
humoral antibody attack, but may include additional secondary factors such as the effects of

complement and cytokines.
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rejection, acute vascular rejection (including
accel erated hunoral rejection and de novo acute
wheovshnedi34 ej ection), and chronic rejection. RePE€rUSINT/005290

is normally a result of T-cell nediated or hunora

anti body attack, but may include additional secondary

factors such as the effects of conplenent and

cyt oki nes. An ever growi ng gap between the nunber of

patients requiring organ transplantati on and the

nunber of donor organs avail abl e has becone a maj or

prévyb P EShErow iggee betwena the prrerberal fatisptsgequiripg gagan transplantation

I V. I

and O G A o PV HAE B s il PO ISR R i he worla
Park eteahs 200F alnidonduals whe hawe¢ devebepedi anti- IthAapttubndIes are said to be
1mmtimze|dlozrfasg:r|1 ?tq e%f Cﬂr gh?rﬁg% r Eegi?j lalfé/nlm %agono qtlc"ue Irr{%bcg:r I;],z]irner%o optimal
utxlxzdﬁ)tﬁd;fapgmtfr@ﬁ lﬁra\gad@owm dimdhyad mds;ﬂﬁreﬁhcrreqwmeroét al. 2004) due to

MR). Far exanple, nore than 50% of ndi vi d
the deygIAcRy of Seyets ERHK IAEd FOrC AU ARy EPS fassple, more than
50% aﬁali ﬁﬂt\ad&a@ W Zitiak k&ine?' RS intakion a@vlﬁe@lng‘ﬁaé&gaﬁ&vﬂ@otz et al.,
oadly reactive al oantlbodl resul ting

ZOOZWP? PﬁYeeelFYaé?% fyslis o brogdfy erack v ¢ &amsbwagfr fultingofrom multiple
transfasiBd 5 HHo¥ féli@dml%%ra%gl)ﬂ ﬂ%ﬁhanc%Q%bxecW@glﬁx@k? l@§6)ABMl% role of
is currently one of the nost dynam c areas of
ABMR: igcupeathy an¢ ehthe gpst ﬁmﬂ@r@@msmf éwdvnafraﬂm@t@m d@w to
recogﬁﬁio%cthbtqmsqgﬁb !)Fx%ﬂec’ﬁgn ehif Qgﬁ t@EHﬂ& ag{lte%b leHn?c 1088 5¢ o graft
[ ograft functio Mehra et . . Nuner ous cases

functigh. ABNIRa et ﬂol&@@ﬁn@lmwwm@@ﬁ /é}BM:R,I mﬂlU(ngFb)ypgracute rejection

I :
(1 SHL L M T PAC P AT DRI g chrsrrc
by acutej alliograﬂvaj ury shat ésreststant td potpmtaﬂltlt-T aell thefapyethe detection of

circu%lﬁgé gg%?resi)ggg %%{exﬁ%dlgsg 63{3» tlfel cgeﬁ)os 1to|82) {)jxgn 4 e%?components in the
graft.CABDIR evitisclevattdeirgilatirg alkBiviodithat] @nadleslent activation that occurs
g%%p %atln al | oanti bodi es and conpl enent agglvatlon
in 20 "r‘i’n“’?@a%’ﬁ A% PRETFF Brosgsis thascelylas Leifchion, Mauiyyedi
et al. @@OREr prognosis than cellular rejection. Muuiyyedi et
al ., 2002. H ghly presensitized patients, who exhibit
higighlyepretehsitize@ bhtsitd, iMatk:dshit HigHableys stdlfoantiBdilies, usually suffer

i medi at e and aggressive HAR In clinical pract
an imppqdiate ARG PEEIFYSY g‘éABnolnéaham PR AU ER o and significant

adval@§ hﬂ&b@lﬂﬂogmk% AVASESly Btaih@h Pred@nsplant lymphocytotoxic cross-
pretranspl ant é nphocyto toxic cross _match to identif

matclg Enidentity esanisa%ff igntg “('hh athodisgisesciBp dey daner HdA H@I&ﬁ)‘/ls

HowdVef cithiaG8B antibOMEYflainst B 5ot LANE otk nBRAIAE &@RIHIAI antigens
donor HLA or ot her non- MHC endot hel i al antigens nma

y
may Hsa;be rspersihle fan pidayed fopm o jagyte umerahreiectieny thich is associated

with SHIRFALed RlRIChEOSS griRiIER. ICHIRESQG. ai@b V’“l‘ﬂe'?etﬁfb development of a
I ncreased |nC|dence of graft loss.” Collins et al

noveljiggensitized afigrak model/to| ropretBMIR  dlimieal sittleg%wgulblbséztneﬁClal to
studlgsgir{)ﬁ n#@ﬂgxlu OmIH {8 fie ARR deBadd [51%@1%@4 inYfit Ha@xggeﬁwlo‘? allograft

I Cl a
rejection in presensitized hosts

Some highly presensitized patients can benefit from intervention programs such as
immunoadsorption (Palmer et al.,1989; Ross et al., 1993; Kriaa et al., 1995), plasmapheresis

and intravenous immunoglobulin (Sonnenday et al., 2002; Rocha et al., 2003), that have been

- designed and implemented to temporarily eliminate anti-donor antibodies. However, in

addition to their benefits, the aforementioned therapies carry with them numerous drawbacks
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studies on the nechanism and to the nmuch needed

progress in the managenent of allograft rejection in
w@e@3aoHBs i zed hosts. Sone hi ghly presensiti zePlCT/US2007/005290

pati ents can benefit fromistervention prograns such

as i mmunoadsorption (Palnmer et al.,1989; Ross et al.,

1993; Kriaa et al., 1995), plasmapheresis and

i ntravenous i nmmunogl obulin (Sonnenday et al., 2002,
Rocha et al., 2003), that have been designed and
mpl emented to tenporarily. elininate anti-dono

as somf ndipdrals arq {55%snspeptible iouthe ERCL BRTRRFY albd A0 Hakim et al., 1990;
Glotztdi@l. af BReMHaA E0A1EA 9O DR ERAY 26 e LPdThdly Wk hbhst i RhRLUEBRE@H g, and
dr awbacksas sone individuals are |ess susceptible to
risky ($rdamna gt 2lo 2001} KiMioErever, thy transiapg gnd Merighte effeg|of thepggtocols has
limited tﬁ&l? iipac! Glo&%? 2. ZMangmaét al., 11&5%4)&: Qf?i/er af ? 2000.
extrenely expensive, time-consum ng, rlsky Sal anma
Theregoreadlevelgpind hovelisirategies to teldeca thansk emti castdn vagvieabpmof ABMR

woul(g)é Egrge 1211%1 Sr‘c'egargsét%eaggm 1en «erlvm%ggfﬁllg%ahﬂ I :T?gtr ot

SUM 2000 Therefore deveI opi hg novel strategies to
re uce the risk and cost in prevention of ABWR woul d

be b nefi.c nsi.ti zed. rec |en St ESRL i
R e R T
are pmurdedvanh pafictlagnaghady @tprokhkig suihd sales aﬁbtrmspmcareﬁs tissues

or Or%ﬂ%lf‘%gngg ﬂ?g{a hﬁ%ﬁsﬁﬁﬁ%&g‘éﬁo uS“Fr mfﬁ‘@%‘%‘% or gans

1mm@be1;m@\smde dnd/Ehﬁﬁxeuﬂ@gubp&Smaé fhettidde G @€dition UShd thhibi®dr of
#@P nore 1. mMmunos pr essants and/ or i mmunosuppr, essive
comp,

@St Yily- A8 i°8?1°f @oéﬁ‘W‘HHP?ﬁ“PBWESW‘%W ipBibitor of

compRsphdnt |aEth1t)u$1Qh@§naﬁﬁﬁcﬁfre BP6& b MBRAALMRAASHS BF hedltdmant
i nhi bitor of conplenent activity in the manufacture_ of

packa@ﬁ%woqlswro@'dﬁéd|Seabrewescaﬁwnwé>du%mm%ae%ege%areélsaﬁuw
proloREiRN ksl S GR allBufaTERLG AmiRHizpameNt packages are

use in prolonging survival of an allograft in a

S UYafifl ?r fgmll(ﬁ?dn%laﬁ’tlch QB tisSuel! & organs and include, but

aIIotrans l'anted cells, tissues, of organs and
are n¢tgitedeto, b%ﬁPU]@F Hssvst eye, pomer) lens, skinsberieapamrpwsmascleyrennective
tissue gﬁﬁr%%teétﬁﬁﬁ tlSS?llél &w&%ﬂf‘ssﬁ'@ rb()gél,v stdff %Qlllse 1 slgtg rlﬁ?t?l‘é ééé %e%atocytes,

ssue, gastrointestinal ti'ssu€, nervous tissue, Bon

hemammtwerlells hepd] kver, lupaskidheyyend hapatascyt es,

hemat opoi etic cells, heart, liver, lung, kldney, and

pdneedaig aspests ha @sdoagp putvidestamaetlipd of pmlenging owividebof a kidney
allogr%ﬂqﬁta?gcgpfeﬁte ﬁ]@lﬂlﬂ?ﬂgéal?&m%mo 'c\é n%g'ngaa&ﬂnqg?éﬁng th %gﬁ%émmal a)a
drug wdrchnnbbﬁs pmgptemeaaadlwmmmdlb) @) leastdmggmpiinokuppbssbiettberapy ’
wherdif) %lcﬁﬁgrg % eieckedyfﬁoamn d)pg)lsa% lllee %ug%supﬁresswe dru§ orii) an

I mrinosu ererin sai
inmnsmheﬁhbdm&ﬁﬂﬂﬂn¢nat | east one i nmunosuppressive drug

or ii) an

In certain embodiments, said mammal is a human. In certain embodiments, said

allograft is MHC mismatched. In certain embodiments, said MHC mismatched allograft is an
HLA mismatched allograft. In certain embodiments, said recipient is ABO mismatched to
said allograft. In certain embodiments, said drug which inhibits complement activity is

administered chronically.

In certain embodiments, said drug which inhibits complement activity inhibits the
formation of C5b or C5a. In certain embodiments, said drug which inhibits formation of C5b

or C5a is a whole antibody or an antibody fragment. In certain embodiments, said whole
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I mmunonodul atory treatnment. In certain enbodi nents,
said mammal is a human. In certain enbodi nents, said
w@bkdosgoerBs is MHC m smatched. I n certain enbodP@EOBRN7/005290
said MHC m smatched allograft is an HLA m smat ched
allograft. In certain enbodi ments, said recipient is
ABO m smatched to said allograft. In certain
enbodi ments, said drug which inhibits conpl enent
activity is admnistered chronically. In certain
_enbodi nents, said dru% whi ch i nhibits conpl enent
antibedy pvmtgqumfra@m@t the ﬂ@ﬂnﬁtqmﬂlﬁd chimesized®y deingmunized antibody
or a 1%5& ' gﬁ'{m? d'&g‘g:@;tém b?ds}gl%m\%h% ]?%ggbé%' or antlbody fragment
mhxbamtqldwdge f agmpidmerlt rCi:etha‘uantaenboﬂbnodnmms, saai dntlbody fragment is

bod tib
selecl AT ALE BN FFTH08 B LERTAI ZEdoaRt FRofy/oBpsin antibody, and a
sxnglﬁ-ﬁhénh&d}ibédﬁ@]ﬂiﬁﬁéﬂaxh fén&ﬁfdﬁrﬁérﬂs @Mdﬂ)ti‘ﬁiﬂ’dtysfragﬂd:rd ivpek&@izumab. In

.oanti y O t in b|t cl eavage of
.Ce“a’é‘oﬁ‘BB% ‘565““4 N’?’é’}é/"r t"a‘ia‘?f’ nFofit ?’ sdt o4 gpbgdiments, said

ecuhilhﬂmatadrﬁmisseérs&tmorﬁmm t hey gc"eaui@. %Q{B%kiﬁﬁérﬁg 8fidakculizumab is
Fab, an F(ab') 2, an Fv, domai n anti body, and a

adm‘§55W§‘F‘%°‘tq?eﬁVﬁrYa%t"’eﬁlbsdy In certal n enbodi nents, said
anti body fragnent is pexelizumab. In certain
e niBoRRTi#h £Mbodimentsy gl de inbiRitas Rfycaraplerment 2ty is| s¢lected from the

groufy @&ts"i’étfﬁ Wﬁ'sﬂﬁﬁiéwrﬁﬁlb&eﬁ@%éﬁ&img ¢Bsadf @I§§5€ 'i\%ctD46 and v)
chroni cal ‘sé@ I'n certain embodi ment’s, sai d eculizumab

an antigodyit GP sterEl ($hoeClvery 2 weeks. In certain
enbodi ments, said inhibitor of conplenent activity is
s elinegariam #mbmimmg sa\dpingonsesuppiessivg deng inhékitsybicgll activity or B-

e C
cell acaﬁﬁgﬂg) T Verthin ﬂg-g%(g}fu{ngh&’ %WOE@?%?@ ngf.(léllgﬂﬁﬁs T-cell activity

an anti
and Beell atictivieyrblrd centain smbodirdentsirmaitbBuppnesippiesside dgug is selected from

the %rﬁ}g%géc}néls mg ot1 g&%:s,ﬁ\%try L 1868 1musaCtr|o 1m1}/s d)%T ert %ortlcostermd

dar’ nosdppre sive rug I"hhi
dacliumagd,| bastlinimial, aladatBr(xpeéde aanywphynoldata ceofailn methotrexate, 6-

mcrcf‘%ﬁ‘f?‘?ﬁé 2@1? OE;c?e&d Itlriguc{] %; ucgg{ogégﬁp Blgcﬁfi gl ﬂunasrreujd%(:tbrcquinar ATG,

ALGt asrdéok_miﬁrglﬁhh,oﬂJFWﬂ—S),l9Q<@3‘LA&4Qgr(IbeC&EﬁW) Ofithxan and bredinin. In
dacl mab, basi | hXi mab,. azat hi Frene mycopheno) at e

certajpn g ? imepfs, [RRTFRaR @ne mmIOSURRTGIStlE fE ipdmimsieryd. In certain

emb(ﬂiﬁhbnbt@dbaﬁﬁ méN6d ephpFiRBAAHMEhisteAhE UNandile, whichGuhibats , complement
15- deoxys er%al in, LFl 5-0195, CTLA-4-1g¢g

ac“"’(‘bé’(“ét%&%ﬂ?ﬁp"rﬂnu A0k AR eBYORAITSTES. spid ragthpd cpmeprises administering

i) a EHIROMhBR RAISbitsTeb@pldndiht QBEvikyTHHN @Y UMHAISEGHISY €1 kétehih $mbodiments,
adnmi ni stered. In certain enbodi nents, said nethod

said gRAtR] SOEPRAR ANTHRPEHES 1) & dvaigvhiFh dRNibHA; pRiement activity, ii)

cyc]c%ﬁ(’)'ﬂ?rll CABRAd a6 IMSYO BB iTh) cértasd @pftRidiflerfls, bdld Ceug@hRich inhibits
nbodi ments, said nethod conprises adm ni stering
complement activity is an antibody which inhibits cleavage of complement C5. In certain

embodiments, an immunomodulatory treatment method, e.g., plasmapheresis, splenectomy or

immunoadsorption, is used in combination with an inhibitor of complement activity.

In certain embodiments, said allograft survives for a time at least 20% longer than if
said method were to be performed without said drug which inhibits complement activity. In
certain embodiments, said allograft survives for a time at least 40% longer than if said
method were to be performed without said drug which inhibits complement activity. In
certain embodiments, said allograft survives for the remaining life-time of said mammal. In

certain embodiments, said allograft survives for at least three months. In certain
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1) a drug which inhibits conplement activity and ii)

LFl 5-0195. In certain enbodi nents, said nethod
w@orpnores administering i) a drug which i nhi bP€BUS2007/005290

conpl enent activity, ii) cyeclosporin A and iii) LFl

5-0195. In certain enbodi nents, said drug which

i nhibits conplenent activity is an anti body which

i nhibits cleavage of conplenent C5. In certain

enbodi nents, an imTunom)duI atory treatnent nethod,

e.g., pla heresis, s ct o or i mmynoadsor pt |
embofiirie (afth SUGHER ST U G oh G PRHPBIbor BroceampEhaRments, said
allogralsulil¥s for At fRkt GHeyeanb ndbérmﬁ %mbaainsierﬁé Isglaraaqfotgraft survives for at

survives for a tine at |east 20% | onger than if sai d
least frue yesss-why eerian prEbpdiptepisyeaid wllegratisusiayes faF thy ramaimng life-time of
said Huf{iinPi t s conpl ement activity. In certain enbodi ments,

sal 3 al lograft survives for a tine at |east 40% | onger

t hﬂ%e%m%&%d%&ﬂ@dsaw&% tv%lpﬁlrﬂ'ﬁl;xtsoé emeﬁmlt’itvlt?% Sdministered

dr ug I nhibit’'s conpFenent activity. In certa o
chronéggelydforent deastal4l dalyk.ogdmf ecerpuy invislihontsy Iseidr drmg Whigh inhibits
- A . r
comlep 14Tl 5Ty b s TR rvid Bhboimencs,
said dmugt svihivhmibdubine compleswing aatii/ibgriafatdnsmswrscbshfomcaﬂy for at least 3
eas nont h In certajn enbo
monthy- | oéﬂ a?‘“t“aérbr?ﬂ‘@%‘%m%ﬁs 4P &lug ¥ b" é%ﬁ‘b“ﬁ nCOEEJ?‘BFW activity is
admigiserudi errBhizallp FbdaBldaity6 ahéntBar \th WRRainOEmBbdilrRass! shidvdrug which
ears. .In certain enbodi rrentqs;fchsal d al |l og ra[t survives

inhibifs, CompIREeASHVHY 1 FETPIHEC FhEiEpI L fRInet [ofstcLrYegfn In certain

embo@H&HS, aIH Srug SAich fihitgtsWohilerh&ltiabiibisy ils%mhﬁﬁﬁﬁ*éd chronically for at
acti vi ty is adm ni stered chronically for at |east 14

least gayears.| nincesrtan rhpdiaeHontdd dug d"'HP*EJ dnkifite iromplgmsnt sactivity is

admxﬁ@t%de(ﬂi%ﬁlcﬁ?} foY krehiAfg ifl-8in@ ot daiabhaingal |y for at
| east 28 days. In certain enbodi ments, said drug which

i nhi Bérdain C&ﬂpé)cﬁm:éﬂfs aaqtle)iétt ¥nd Smﬁﬁiﬁﬂd}hﬁﬁr%s?\de drug is administered
chronically for at |east nonths. I n certain

chrongﬁxy.ddflomgm gemaining bfeutgmmf(ﬁqlq AWEnals bopgtapeptbodiments, at least
cyclogfdrn/ Al ¥ ddiniAMLDA ShAkR uge%pmer»‘?énk%mggmf@& &BPLaill mammal. I

In certaln nts, sal
certainrgmbsidimentonst] least 11F 122195 ltsyadiréniatstmmd:lsveuceldiy for the remaining life-

. for at least 1 year. In certain
time (g{gxgc{]d}lnr%@r%&{ said drug which inhibits conpl ement

agl, 'cghg?/\ aséecﬁ’sd %Qhéc:érggugg 9 ((}.’é}' Crﬁlatg%gr ! r%l %ﬁg%rvg/al of a kidney

years ertain e nts sal
allogiafthinbdi tesipentphamant, mprxsmgyadrsinémkmrm' ot ik thammal a) a drug which

mhlbﬁb SHIPFe%llléxX afcggiéﬁs %ﬁ% " Orggllge{s?%nlellfr?mfﬂo% re%s,z\?é ﬂlerapy wherein said

n cer ment's
therapymwe&stqdpﬁrmsib welealst wye il mumachosuips¢ssivedirg® poii) e ihynuhomodulatory
life-tine n certain

nmal nin
treatny r’f‘g ‘ﬁﬁerfg’n Saugmta"}mal rc?f/ec szﬁ%? ﬁalg\nﬁ%grﬁﬁm ni st ered
chronical | the remaining 1if S : .
qn ce1rta|r1 nX]cl:)é)? néenﬁs es Jm arrPEIPI SlS a %u an Pq_ﬁfé%n tg)éhments, said
allognaﬁ ia i Gisiseraedthed h [mmrtmuh hxy]bﬁdimdnme said MHQ m@nlatdhed allograft is an
HLA mismatched allograft. In certain embodiments, said recipient is ABO mismatched to
said allograft. In certain embodiments, said drug which inhibits complement activity is

administered chronically.

In certain embodiments, said drug which inhibits complement activity inhibits the
formation of C5b or C5a. In certain embodiments, said drug which inhibits formation of C5b

or C5a 1s a whole antibody or an antibody fragment. In certain embodiments, said whole
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time of said manmal . In certain aspects, the

di scl osure provides a nethod of prolonging survival of
w@207dedy4 al | ograft in a recipient manmal , conPCT/E52097/005290

adm nistering to said mammel a) a drug which inhibits

conpl ement activity and b) at |east one

i mmunosuppressi ve therapy wherein said therapy is

selected fromi) at |east one i Mmunosuppressive drug

or ii) an inmmunonodul atory treatnent, wherein said

manmmal is presensitized to said allograft. In certain ]
antibedybercantibady fragaiegt isemirgman, humanigednchimerized prideimmunized antibody

PORARIERES. RRkeah! dRiheds, M wH W i

or an{gert ain eE od?@nents, salcgl NVEIC ni s et (??gghg gcrn]a??ntfogy fragment

inhibign cldavage sfraewmpletheat |@yr dh tcerthim embodinrentsyizodl amtiticsly fragment is
said recipient is. ABO m snmat.che ~sal d.allaggraft. Ln

seteo ffort T Bis suRio e ool TE R e B i s ¢ S8Rl antibay, and o

singles EHdh ankibddyacln vértayn iembadimhénits tsaideshtibodg rrapmidny is péxelizumab. In

certaipn enbodinents, said drug ich inhjbits. . .
ceﬂaleo?fﬁwﬂ@ﬁwsaéfﬁw@gﬂq ARy 1St ?f_g‘lllﬁww t i Bn Cgfaipspnipdiments, said
eculiZetb ) JAefihidiced ARSHIERRL S, InS @kfaidl UMbBBInEdhtd, NEHI®T dctlizumab is

formation of C5b or Ch5a is a whole antibody or an
adminipleradnge LYy reWeeksi n certai n enbodi ments, said

whol eant i body or antibod& fragnent is a human

hdnessrigedembedimens; saidoinhihitorTl omplempti 38yt Yois sclected from the
groupPrsROFY of ha9 8Bible domPEMER Rc&ITHOGH) TS iiip Db W9l ED46, and v)
anti body or antibody fragment inhibits cleavage of
an antibedy ErfehtCECS7, GF, ee€Pai n enbodi ment's, sai d anti body
fragnent is selected fromthe group consisting of an
Fdp, cegpinrgmodingentsg faipvimmaunpsuppressaya fmgdiphibaydl-gell activity or B-

cell agﬁ??% g 5'3?/ Q?t'tzﬂn ae@ﬁﬂokagg%ts,l i& Gh . Bs &gfv'g‘%ﬂ{lé ’inlﬁ@f.tg T-cell activity

ragment 1s pexelizumab. T'n certain
and Bepgbdétiatyt sin esatadh wmbbdinagnts, tsaidyinirsurasubpressiad drugnis selected from
certal n_.exbodidrent al d ecul kzumah. | m i stered .
the g5 Rofyfie G ERSimeP Sichtbol B Sebhrf kT piagforticosteroid
daclizuenadg m basdixémelsl oazahiepenyg, 2 mysekbenolate cembftih, methotrexate, 6-
enbodi ment s,..sai,d_i.nhibitor of conplepent,activity is.
mereGUp P Ao o IR Gre PR RIS 1) Sigify frcainar, ATG,
ALGC 0jdcexypergualiepLBis-0195, CDbA-441gi(belatdobpt), Mjuxadmd bredinin. In
and %?.an antibo%g to &5, C6, C7, CS,(g% . In. d .
certaipembodimenis, gloe than one, imUnASHRPLESIYF «Jug 8 agpyipistered. In certain
embodithédis t Said nethdd @6inpYisésy adhinBgelihg @chidruf Ywhikh i6Rbitaidmplement
. enbodj ments, said | munosuppressive drug jnhibits .
activity gpd 1) eyalospreip Ainlp esrtadn Fmgei?lmnfsy saifl nethod gomprises administering
i) a IR QeHi & MHSbitsS abiHlplevnn QSHMARS S5E hiy LHABLM 955 Bet& e @mbodiments,
. fromthe group consisting of cyclagsporin A, R
said methas) eomBrisesi pgPiMtIeTingyora, daige shich dalibityjq@mplement activity, ii)
cyclo§gditd AU iDRIIF15X0198D, 1RZ&HAI P RAMB8ImENE ORIE Ut Which inhibits
nofetil, nethotrexate, 6- o
complement activity is an antibody which inhibits cleavage of complement C5. In certain
embodiments, an immunomodulatory treatment method, e.g., plasmapheresis, splenectomy or

immunoadsorption, is used in combination with an inhibitor of complement activity.

In certain embodiments in which a mammal is presensitized to an allograft, said
allograft survives for a time at least 20% longer than if said method were to be performed
without said drug which inhibits complement activity. In certain embodiments, said allograft
survives for a time at least 40% longer than if said method were to be performed without said
drug which inhibits complement activity. In certain embodiments, said allograft survives for

the remaining life-time of said mammal. In certain embodiments, said allograft survives for
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mer capt opurine, anti-T cell antibodi es,

cycl ophospham de, | eflunam de, brequinar, ATG ALG
wa2sodaanysper gual i n, LFl 5-01 95, CTLA-4-Tg  PCT/US2007/005290

(bel atacept), rituxan and WWedinin. In certain

enbodi nents, nore than one i nmmunosuppressive drug is

adm ni stered. In certain enbodi nents, said nethod

conprises adm nistering i) a drug which inhibits

conpl ement activity and ii) cyclosporin A In certai n

enbodi nents, said nethod conprises admnistering i)
at leagfrthreevinprthsi Hhrestain embapinesnth saigdcallografy sumiyes ffgr aLMaSt six months.

In certaif bmbodirth&htS &hfddifd éﬁm%{%@t@p at$ sﬂon@ LOed 1§ 999%}, bodiments,
dm nistering 1) rug which inhibits conp] ement
said alograft syryiviep )‘orczy dtaﬁs poe iyrara, Iandrtmme)mh_ddlimﬁnt@,mm allggraft survives

drug which inhi bt
f°”h8%'¥‘$i“néimq%ggp%a§d hRah aw |gbod;/cv\/n: ch inhi bits

Cllg LLAGG Ofb Cdom nt?ng Whl(% rﬁglys %'rgserexs lZOéjd {054} tgllograﬂ‘t said drug

norm ory reatnen

-;whlc}pimmmmnﬂemsm asphen satdmyns&rred nhmnmaﬂg dorpt ilenst 14 days. In certain

in t.i,on th an.i nhibitor of conple | S
emboffionssprd SHE RN M RIScRSTIERFR 3cH ST ot HB hrogically for a
least PBEGBRSI I zelaih Cerdbodimeag] 84ill, dx‘fagl\dhl@lﬂ1ﬂ§ib&§tco§iﬂlh’rhvxﬁ3actw1ty is

f.or t| me éyleast 20%Ionqer than i f sajd_ nethod
admigistere shrsewa fior AblFas ¢ HBRHthS ailp Wrial FmPediments pidsdrug which

inhib&$ EBPIEnt aetil Y iy adthhisieledadHRoSBRNH iR RastS&intbnths. In certain
allograft survives for a tinme at |east 40% | onger than

embogimets.fajfedme v high hitytsiromplementastivily isrsiminisigred lharegwally for at
least \g’ﬂng&{} | BRI Rbh E%Bb%% Qfd Idwhgd thx!:m ncf]%f)ft?'cg lement activity is

“enbodi nents, said allograft survives for Inin
admirpiteeed: Fhrenishlly Hog aﬁdmﬁﬁIS yearsceln amalemm@ndmnm& szydu g which
il O Rt AGKLAP SO GRS BPIE Sl fr-ime of s
mammnelst six nonths. |In certain enbodi nents, said

allograft survives for at |east one year. In certain

erth adrtaenembodiniedtsain| \agiuchfa muml\issprésensitized ozt alﬂ¢geﬂ, at least
one 1%’1 aurnt%ﬁlé[:;prr}gs%g\{efq?ng ? n&mlr%l ered omcaﬂlyﬁl‘orqge rt?rtuaiguleﬁlrg;/]gf?é-ﬁlsme of said
mamme ol eretais embodimenks, at masmalcldssom @s snaintiniseded chranically for the

oraft ch, inhibits conpl enent )

remaiing iTe yires S pihirSHaPRl  CH QTR FYPPRMeGr: |2 alspsty F15-0195 is
admiistgfed dhioiesltyafon tieeadining lise-tifnal of sdidugambiath i nhibits
conpl enment activity is adm nistered chronically for at

| dasert2i@ adpacss, thendisdbiat prcemtmdhaam of a migdhﬁrinﬂgbuht@hplemem

4 acth%?l’&ﬁ%r&iﬁﬂ%@ﬂ Séllglr%rslélr’gatg{gvllgttﬁ%wlaﬂ E:nﬁugelz § ?{I‘Ig H:ament or medicament

packag@lfocpiotstiging Mﬂaﬁéﬁhﬂklﬂhéﬁﬁlldgﬂhﬂt hik fna@@fill dARBitain embodiments,
ctivity is admnistered.chr aII for _at |east S
more it gfie FIRURCSPPREETS e A s ed 8 sl apeilie A A medicament

packdgeh iR cé$aifi @fbbaiBsLs, 36idi dflif Yhalt Snhishes éBn%lSrh@ﬁ’t activity and said
chronically, for at least 1 year. In certain

immusepRRArFRsHeLdrug an-‘d"d’rfeg'“%%P% spitAbl b for SoperAng Administration to said

mammR&L. | W deYtainSerfSBlimkats esraﬁﬂdﬁ,%rmuﬁﬁbhy c&gf,neﬁ{ent %mtﬁnd said
years. In certain enbodi ments, said drug which
immunosuppressive drug are in a formulation or formulations suitable for sequential

administration to said mammal. In certain embodiments, said drug that inhibits complement
activity is in a formulation suitable for chronic administration to said mammal. In certain
embodiments, said immunosuppressive drug is in a formulation suitable for chronic

administration to said mammal.
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i nhi bits conplenent activity is adm ni stered

chronically for the remaining life-tine of said
woreeomabi1zd n certain enbodi nents in which a manP&l/Us®07/005290

presensitized to an allograft, at |east one

i mmunosuppressive drug is adm nistered chronically for

the remaining life-tinme of said mammal. In certain

enbodi nents, at |east cyclosporin A is admnistered

chronically for the remaining life-tine of said

mammal In certain enbodi nents, at |east LFI 5-01 95
i dngaripiniaspests dhe diselapers Provifies a mRthod abwrelppging survival of an

anog4alﬁflﬁ -al fe&iBicnt n&%rﬁal”methd&c&l%ﬁﬁhg‘a&ﬁm&% fol@id mammal a) a
di scl osure provides the use of drug that %n bits

drug whinhl ishabits camp]amaeny gt tysand vl I*R?§Umﬁ lmkumragswmtherapy
wheréln %alqatﬂ?rf ﬁ‘g ﬁéjge?ec(eéd ﬁ‘oﬁ‘??‘ hlglggg? Bhe %m[&ﬁ g E{Ve f&ﬁ&é; {Whprising

or prolonhging survival a kidney a

LF 1 5p@l9Fedr i1) lan igenireimpdeidioyi treatrhent. nor e t han one
I mmunosuppressive drug is included in said nedi canent
orlnneiiataembodpeakggeid nmanteal & a hewdendi e regainsembodiments, said

dr.u t_inhihits.co enent .act | _
allog{yf 12 NG mplsBtre” 4F SRRaIR EFBRa Ry o AHFL F By pllograttis an
HLAfmisnmeshed rallepiafod i oérsdin ainibodimhents,adaild P@ﬂiﬁ&ht is|ABO mismatched to
., certaln enbodinents, said dryg,that
said E‘Z‘?ﬁi?é-rreﬁ’t C%IE?‘P\H‘??P“&W&“%FHH E‘GB B@é‘?xﬁé’“ﬂ?‘ﬁ‘ﬁem activity is
admifikRrédchrohioallp! ati on or fornul ati ons sui table for
sequential a mnistration to said manmal. In certain

e MAOHr RN efbodmh¢hts]r dagd uhagt whidh fhhiisitsC esrppleARAt activity inhibits the
' is in a formula nswtaglefoicghronl

t t
formafinn ofl G oF E3 [ SaemBpIT) g SPisa BRItHimation of CSb

or C52{sth WHOWNSEHUAVESSarY Bnttddy frdgrhéhtd mOEHAMREI®Bdiments, said whole
suitable for chronic admnistration to said nmanmal . In

antibedst prrHibedy deaganent frea Bpman.oyumanizady ¢higragizgd métdmnemzed antibody
or anm)QJi)P 'ﬁ%ﬂ&n?' u 'itY 'c%ﬁ!imoém%ﬁn@lleh@g Ezﬁﬁ tw}'xcﬁe AnfibGdyP gfg géltiil()jody fragment

, sald onprising admnistering to s
mhlbtmrﬁmlvage of camv@emmtdESu nini ¢sirtatn eobpilionents. said iantibady fragment is
0 e e a
setecfifihig 6 8P Lo R BF AP PUERCPBL Y AT RUORYOHR! Sibody, and 5
singld:-ninin @stlptpxi)esm vertain wglhndhperitsi qaifd aitibiosyOffagBentris pejelizumab. In

ceﬁam era{;méjl rTFsdl'lslaladt orh\()lt ; e o yn}s (!url]lzgrenr al Pn cg$am geb dis tnents, said

urran n-certaln enmdodi men
ecuhaidlzﬂg naf etdmmnsMrEd m}sumbaihed. 1l rcegemt @mbodinads, nmiﬂ S¢cuhzumab is

d eiﬁﬂ*: nq% d allograft is an HLA m smat ched
a ""%? O B E VP 3?? ‘n enbodinents said recipient is

Aﬁg ?n%gla%& osalte%)ts;?sald al lﬂ%ﬁ) h(foén;fqer%errx%cftw&tgnlts selected from the
groupacdrisigting dfa nadmmiestcanﬁdmhr roemat, lily. CIDSO,ddy CIIS, iv) CD46, and v)

ananﬁg‘&?xo/liot 9}‘2%(2?{(%?’%@ whi ch i nhibits conpl ement

In certain embodiments, said immunosuppressive drug inhibits T-cell activity or B-
cell activity. In certain embodiments, said immunosuppressive drug inhibits T-cell activity
and B-cell activity. In certain embodiments, said immunosuppressive drug is selected from
the group consisting of cyclosporin A, tacrolimus, sirolimus, OKT3, a corticosteroid,
daclizumab, basiliximab, azathioprene, mycophenolate mofetil, methotrexate, 6-
mercaptopurine, anti-T cell antibodies, cyclophosphamide, leflunamide, brequinar, ATG,
ALG, 15-deoxyspergualin, LF15-0195, CTLA-4-Ig (belatacept), rituxan and bredinin. In

certain embodiments, more than one immunosuppressive drug is administered.” In certain
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formation of C5b or C5a. In certain enbodinents, said
drug which inhibits formation of C5b or Coa is a whole
wa@piaorhaexiy4 or an anti body fragnent. In certai n PCT/US2007/005290
enbodi nents, said whol e anttbbody or anti body fragnent
is a human, humani zed, chinerized or dei nmuni zed
anti body or antibody fragnent. In certain enbodi nents,
said whol e anti body or antibody fragnent inhibits
cl eavage of conplenent C5. In certain enbodi nents,
sai d anti body fragnent is selected fromthe grou
embodiRentst $ai¢ nithegh cpmprisem aql:l'(ngbstyng ihA dryg \ghlg}@ ﬁ]ﬁlts complement
[
acthgyn%ﬁ(pﬁg%%clgéf)gnglﬁg gﬂ{;&ga%‘ @n%?glgﬁnéengsgq%ﬁg ,%éeiggf%rghags administering
i) a dragtviich entibith ecemplemeshiadtivihobred aintliHI&eli95s In certain embodiments,
. aodi,nen sa cyliz IS pioien o
seid GG S BPrar ARBITSklod 17 uBE Mot TblufiF ohftlRthy gruviny, i
cyclospatin ZAynad i18) AdTSr0195er dd anam ewdodientgessd drmg which inhibits
odi nen Lbjt ofc | ement .
comef e} ¥ 15 SRR M MBIt B F SRRt £ In certain

embogidhéxitk Eh&ﬂffﬁbrﬁiﬁdﬁu]dtﬁ@e@ém;mﬂ hth6858g., p]ahﬂqaﬁ%gsis,iswenectomy or

) CD4S, and v) a ant| “ﬁﬁﬁ%ﬁéﬁ C7, C8, or C9. In

ImmyneRt AR Ihoe 'hf%m &5 lan {hiireebrarmplgmagt activity-
inhibits T-cell activict Bcel | agtivity n ce

n .
e BT AENFRbOLmERS; it AleEE BeGes A kF ahlegst 20% Jonger than if

said thef8l|weét té BE p¥rrontedwitabht sa¢d dMigt Which tnlfiBitd éddiplement activity. In
enbodi nents, said i munosuppressive drug is sel ected

certaity giRbOGECHISe FpIdcARETAR | gViKes &rcp Juperat feast 40% longer than if said
methB@q{'é}L't p%"gcgrﬁ'}édmhomﬁd dtug ikt ?1%1€?ésg'cﬁmplement activity. In

dacl 1 zuma I Xxi mab, azat hioprene,
certaimpfrebadimentst $7id pBogra8 sue\nvmfocé\lm SMAIRIAG, llferﬁme-qf saed mammal. In

a0 s UGB e 1) IR0 S 1 cora
emquueblas,amfpta)logmﬁmmanesafui atorlwt mixnmohthsc dntamam embodlments said

n.o nmuno
allogra rﬁurl]'wg/{:se {r?oer C?t rlT?Dars]te one cg;lrngn ertan cn BP mei s 41 t%fo&?aﬁ Survives for at

least fioaPEarsedn etdimembedinnmts, said aﬂbggaﬂ/\dwmhes foln it desnaining life-time of
d coqggenent activity and ii) cyclosporin A In certain
sal inents said met hod conprises adninistering i) a

dr ug lCh ibits e ctivity and . LFI. . .

o Bkefain’ b linglispsoid FBia WEih ki bortiBsal askivi¥iig administered
chroricktiynifsit e i legsti )4 adadsUg Mhtetain nhnmdnﬁ:eﬁ@nnbﬂnﬂmg which inhibits
coneTEpt s R BEEE R b B, i s
said QAP MEREDN inliBitd \ComyldnSerd NackiRitl i@ dydriiistdied RkHidAAly for at least 3

cl eavage of conplenent C5. In certain enbodi nents, an

month$, ABnSEtAi A TR 041mggfsm3ﬁ:t1 n%rlugoav 1ch dnh]blts complement activity is

admiRisRSERPRRhRRIIS  fof Bt BHECHEOMYNME. | THRHMARH 8RAbBAINRALs, Isdid drug which
used in combination with an inhibitor of conplement

inhibiig tqoprrlgmentnadtivity aisnadimiseuerd rehsonisallyy fen plodfagk ¢ year. In certain
embotii¥ht¥ &id SrugdvRibMbitd &351eRRRP 48RS Es IdMRistdred chronically for at

least 5 years. In certain embodiments, said drug which inhibits complement activity is

administered chronically for the remaining life-time of said mammal.

In certain embodiments, at least one immunosuppressive drug is administered
chronically for the remaining life-time of said mammal. In certain embodiments, at least
cyclosporin A is administe;ed chronically for the remaining life-time of said mammal. In
certain embodiments, at least LF15-0195 is administered chronically for the remaining life-

time of said mammal.
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said nmethod were to be perforned w thout said drug

whi ch inhibits conplenent activity. In certain
weredodoiment s, said allograft survives for a tiPEI/EBE2007/005290

| east 40% | onger than if sdid nethod were to be

performed w thout said drug which inhibits conpl enent

activity. In certain enbodi nents, said allograft

survives for the remaining life-tine of said nanmal

In certain enbodi nents, said allograft survives for at

| east three nonths. I n certain enbodi nents, said
allp SGFtam: aspsets; (hes disglosure proxides 3 etk RE Prolpngiag rsyryival of an

allografiAdi AR Pisnt rﬁﬁhﬁlaﬂlcb%@fdg a%k'x'iﬁﬁis‘(é’rﬁq%f @ safd maffRdl HNEdrug which
year. In certain enbodinents, said allograft survives

inhibity eomplement actiyippe agd iy at least @éﬁtlm"wrmawm@m therapyj yherein said
[ [

theralzﬁJ ls%gfe@{eh froth Y) ﬁ?@as% At neﬁl{itgsﬂﬁg&kﬂg e, dn 5 V\%ﬂlgﬁﬁgé L%‘qSQ)l% or i1)

n certaln e

* an imiminbbiodslatwypieetmaent, widreini said ingmanhiiinpssensatted to said allograft.

chronically for at |east 14 days. In certain
edbm;ti‘tabntmboéimamsdrsaigl whirghali isha butmnc ohpket@ntembodiments, said

aros LI BT OL S RSPk, i whFed S o

HLA Qﬁhﬂﬁﬂa&iﬁem tallagdaity i Inycéraimdimbodmians dathreeipienl ik YWBOrmidtnatched to

st. 3 ponths. | ertain egbodi ments, said dru e
said %ﬁ% nﬁlo grtadn 6’8&’8?‘5%}%? st idipg i th’i‘fg’rﬁ? §P€‘rpg?i“e“‘ activity 1s
admnﬁﬁemaldha&{,yalf)or at |east 6 nont hs. In certain

enbodi nents, said drug which inhibits conpl enent

agqhigerthdn bﬁba&ii’ﬂdﬂtsStsEifdedm@hWHﬁ;hCﬁhidhsf&fm;ﬂémbﬁtaﬁtwity inhibits the
year. In certai n enbodi ments, said drug whjch jnhj
%ﬂrmailon of C5b

foméleﬁmf&éémr G2 i i cegainembndimprisesaididrig which ahibits

or C3a€854 wholLattibody Ior Gl Ardibddg TReshdRNIA, ceftdinderdbotimehisC Baid whole
inhibits conplenent activity is adm nistered

antibedyr erﬁfﬁ’&’loﬁy fragmephis & lmamibhganized. ehimeriged gpdejmmunized antibody
or anﬂm @ntcem @Elj?aaﬁ‘ mdfméﬁé’ s wfﬁ)@é%ﬂr od ca ?rmbody fragment

pressive I's adm ni st ered
mhlbttmlqarém ﬁf ngmplefment |Gﬁe df ocetah emhodimentsy sgidy @netnh@dy fragment is

select@ [Aron Ca?%?o aéor{ ﬁﬁﬁé o?%llg)a%oghlﬂa@t) g\frngg(?tggf’neﬂmbody, and a

emal ni ng
smgleneimmlannbcmy; eht eirtaire sinbddmemts sasd adtémdy &d@ndﬁt @lp&&lizumad. In

certa1P cmg(grc]flmen sersz% wﬂf)l% old%// ESOécu 191?mr§rmit n| n ﬁmebodlments said
Sal | n C al n as ec osure

eculiZuneabi dsesadmxmstelnﬂﬁ chforfcadlyonginngesainv emhbdm’fenasl;l sa1d eculizumab is

.allograft in reci pi ent manmal , conpri sing :
adm"&&ﬁ’?f‘%‘"é%&’? 8%‘6 "é‘érd manmal a) a drug whi ch inhibits

C rrp enent C east . .
. ceBtam € Sélln’lveél t ﬁ%l Bg)b eroé"l cr?msp raer%t clglglptg; is gelected from the
groupsedrstsheg oﬁ" raonrsml)xbbtcohaﬂ&hemnecemm i) IPFY, es)sCDS 5 div)i@D46, and v)

an anﬁt%“ 3 O En eGP rrarmal s pr esensi 11 zed 1o
lﬁllno?qﬂg%c&meg{;n g%%%ﬁ\f‘@ﬁgg&e§sém gfug mhgltnalmgeql act1v1ty or B-
cell act1V1ty. In certain embodiments, said immunosuppressive drug inhibits T-cell activity
and B-cell activity. In certain embodiments, said immunosuppressive drug is selected from
the group consisting of cyclosporin A, tacrolimus, sirolimus, OKT3, a corticosteroid,
daclizumab, basiliximab, azathioprene, mycophenolate mofetil, methotrexate, 6-
mercaptopurine, anti-T cell antibodies, cyclophosphamide, leflunamide, brequinar, ATG,

ALG, 15-deoxyspergualin, LF15-0195, CTLA-4-Ig (belatacept), rituxan and bredinin. In

certain embodiments, more than one immunosuppressive drug is administered. In certain
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allograft is MHC m smatched. In certain enbodi nents,
said MHC m smatched allograft is an HLA m smat ched
w@bdoogoxaBs. I n certain enbodi nents, said reci pPEnUS2087/005290
ABO m smatched to said alldgraft. In certain
enbodi nents, said drug which inhibits conpl enent
activity is admnistered chronically. In certain
enbodi ments, said drug which inhibits conpl enent
activity inhibits the formation of C5b or Coa. In
certain enbodi ments, said drug which inhibits
embogisnentt.i s Fretiosh compgses p@nansxmgel)amdrbgdyhleh ighjbits complement

act1v1%{n}c€o d cfl(gsﬁgﬁﬁ Jl o} Er‘ﬁb@dl Rdiig %éth & eérqP TS a@mlmstermg

anti agmant I's a unman, Uan

i) a dc:ml nevi¢hy eﬂnlmts d@nn\mnz adtivity inisbily Lt SeHO5holdycertain embodiments,
said me a§| %mal)’/lQ?SC ec'irtmanll QCI%% Og MRAL Sgél\%%l gnh 1% g‘ﬂ)tléntegr?yactlwty, ii)
cycloﬁﬁnri A, card &iin %dﬂ@ﬁﬁ‘nﬂﬁ;,ceﬁaim eﬁibbdbﬁ)dys ffzﬂ@ ndrag wihsich inhibits

compR A S B HF BB ST e g 3P Mot 5 i o

embodithéri§ . imnurtRiddal dloSNEith BRthetho8,ad. €, plabimbgiebresis, splenectomy or
fr%%nent is pexelizupab. In %ertaln enbodi nents, said

immupqadso RN Boiid i1 combinationayith anjnkibitpnp C%ﬂﬂsmeﬂ%‘iﬂ“é’“y

said eculizumab i s adm ni stered chroni cal

cdPt AT AEBAMTRTIES In Sngh acmRmatels Ii’@“é’éﬁﬁzﬁﬁ’ dp et llograft, said

allogi@RCRIr-GVES YorZa WRRKS- lehdd 2084 IGHger eHHAcRisARINnStho8akéke to be performed
i nhi bitor of comglenent activity is selected fromthe
withoyt saif deeswhichiinhibis camplemgat agff Etye dReBABRMbedimghisy said allograft
survrbés)fo@%%e dt'lét)st %ﬁonééfkh%mdarﬂghéﬁ withe ﬁﬂgé P&@dﬁﬂe@ without said
C8, . In certain enbodi nents, said '
drug whmhnoblbpip ncexmilqmenﬁ raggwhn hingertaimembedimeats, ¢ mtiyﬂl@graﬂ survives for

the re%‘fa%lnhga}ﬁ'{e-'tl\ﬁllé 4t 341&] %r{'lgll "n d@?ggﬁ_gfgg(%(ﬁmaegﬁr gzlng aHOﬁréﬁ survives for

suppreSS|ve ug I nhib
at leaa- tbedel manths.v it yertdxm embptlmemtse Istlddﬂlwgruitsursmesj for at least six months.
In certam em% od R ? Ssla}/ zillpor i !51§W1S’v%s cg:rta q?as (O)I'rlg ;:Qa? Qulain embodiments,
con St I ng % SIro sz,

said dl]é"g'ﬂa,ft alrom‘ek If@(mtlafso |ﬁd¢ yda@J ilZ utmhn ehﬂﬁdimemtﬁ;a&a;d allograft survives
azat hi opr nol ate nofetil, nethotrexate 6-
for thREDA BRI BE CEFES RO | ant | bod] eo. |
C)égl&gghosﬁb Eﬁﬂﬁnﬁlu? ftnlﬁlilc am de z?l %}li\elsggﬁrnbzé% to an zIﬂ%'graﬂ, said drug
whicl{ blitdtsad@i¢meritl atcumynsaammhrs&da:mcmomlcmm €driadildast 14 days In certain
nbodi ment n_one i mmunosyppressj ve, dru
embogﬂm"rﬁ? ﬁ&%&gnqﬂelt qﬁ SHOMEM R AcE Vit ‘p%éﬁ “HB%SFFSG‘? Ch"’“‘c““y for at

least Qerwylsseﬁ] aeitaifi GhieddiMegnts) sald ddrug WicE Ninhibits Ro$plement activity is
npl enment act|V|t¥ and_i1) cyclosporln A, In certain

admigislsth HERpiSAITY Pradisariod fe ti deseHAM ABPERIHE iSpida -drug which

mhlbﬂi ¢ gﬂi‘r&;ﬂ)t |a@fi{/1|@j/ i$ a@ﬁﬂﬁét@t@ﬁrghr@aﬁ&éﬂg for aNdadtio rrl:dﬁths In certain
-019 In certain embodi nents, said nmethod conprises.

emboétﬁww Seih g whickyinkibits semRIEMecHYItY iscasiministased chronically for at
least ACYLEMI T Yn debthin embodiments, said drug which inhibits complement activity is

administered chronically for at least 5 years. In certain embodiments, said drug which
inhibits complement activity is administered chronically for the remaining life-time of said

mammal.

In certain embodiments in which a mammal is presensitized to an allograft, at least
one immunosuppressive drug is administered chronically for the remaining life-time of said

mammal. In certain embodiments, at least cyclosporin A is administered chronically for the
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cyclosporin A, and iii) LFI 5-0195. In certain
enbodi nents, said drug which inhibits conpl enent
w@edoraoity4 i s an anti body which inhibits cl eavaper/v$2007/005290

conpl emrent C5. In certain dd&bodi nents, an

I mmunonodul atory treatnent nethod, e.g.

pl asmapheresi s, splenectony or imrunoadsorption, is

used in conmbination with an inhibitor of conpl enent

activity. In certain enbodinents in which a mammal is

presensitized to an allograft, said allograft survives
remating difeitime of Sahgnamod.| oFyeerteinaAmppdissings, nast lgst LF15-0195 is
admifiefed b cRE! fo%%e,%wlngwfe Afebeditnilah [Nl bits

enent a n enbodi nents, said
aI |
P USR8 b L2 A0 080 Wit
actlvm\t]amxhan mmmbntbsmppmsplvedmﬁ inghe¢ mnntliactulmof::emediqament or medicament
poc T S ot AR UL bl bR
immalos@gpredst vesdituy icvpribsrLELS- OE%stIntdeftem efiudiraent,more than one
certai n enbodi nment raft surv ves for

lmml}n@agqprgqskv $|1§SmCI|SUHe gi,gaé Hleggpagﬁph%rﬁpg w%’BF'& pacﬁgge In certain

embodith&tk ahald EuE \hat @shibi¢ cathplefRBt ad@Vty A kaidlifne@idsa@ppressive drug
enbodlnents said all og ra?t survives for at |east five

are l%multhné&t@‘ap ﬁormswqrﬁ%@fi@mléﬁ?tww| sgigt mpmmaly I ¢ertpin
embddfthedtd Sal Rk r@hd'ignl{lbft@céﬂaﬁf%nféﬁt SAvityIHARRE it &fRshifirBssive drug
enbodiments 'n which a manmal is presensitized to an
are ingg fosgrudgtion os fpanulptiepsiivitableifpnsennenyiat adpinasteation to said mammal.
[ | cal
In ceﬁ‘é&h | Vidotithentd Al ddrd n%%dﬁq"'“mtp%ﬁ@ghﬁnf A vvhﬁ' %ﬁf‘iﬁ r%lfﬂ%astlon

I'n certain e nment s rug
smtalzierﬁpﬂ drenic aémms/tmtgnm te saidrmamgtabr bdcegtamoembedimgnispsaidt
C
1mmdn%%\§[%}) %sg e éJ n@n ﬁ’%?}a\'i}fﬁg@?%“a c?}lr% ?@h&’rgﬂw&n‘&ﬁ t§ Baid
mamuoiak.oni cally for at least 3 nonths. In certain
enbodi nents, said drug which inhibits conpl enent
aclnicertaip aispecasj rthedistloswrd pcdwidcﬂ' a:alhdryxaéemtical pdckags canprising a

drug FL%E YE]S?HS cop {:ré%létnatcggtall 16 { e?sst 038 I{;ﬁlrnlm%rrn#%.\rp\é%ésgne drug, wherein
said drbg ciit dnﬂhblys é@mplaineheasivity ayé aaid 1inmmtbslhpprmswc drug are formulated
i.nents i.nhibits co
for cHERIA A i Y HeEHE R oG APESHop G ooRie TR ggmErises LF15-
019syears. In certain enbodi nents, said drug which
i nhibits conplenment activity is adm ni st er ed
c iharitaiml dnybddirhetts &aﬁ&ﬂi&igl’thﬂgnhlibftﬁ ebpRneht s@lvity is an antibody in
I n, certain enbodi ts, in
a Iy DT oS MBBG FAT o0y o fie . T certsin
embddmaxﬁt@ssanpﬁﬁﬁﬁmosapplﬂey@wt am@dmma s;to@hﬂde@ iraiil &tednl gonhsHising the
t he renalqgﬂgallfe nme of said Ln cer

ImmMUROSHRRTRISHY gng éé&qpfegfeﬁaag p]Grqeﬁa‘R %r%b%?awwﬁsiaé dipe and said
1mmlﬁ{b"sﬁ’15br§@|1\té’drfr‘;g ard 1|ﬂQh@%h@lﬁ>?hilizE@ férBattn omhsH SMBNTE drug, said

In certain enbodi nents east LFlI 5-01 95 is

immuneRPPRIEISEYeTUE AN lyapTojedtat. {meertainamBpHignants saididmg that
inhibff cSRAbRNBAIE& L vity is in an injection system comprising a syringe that comprises a

cartridge, wherein said cartridge contains said drug in a formulation suitable for injection. In
certain embodiments, said immunosuppressive drug is in an injection system comprising a
syringe that comprises a cartridge, wherein said cartridge contains said immunosuppressive
drug in a formulation suitable for injection. In certain embodiments, said drug that inhibits
complement activity and said immunosuppressive drug are in an injection system comprising

a syringe that comprises a cartridge, wherein said cartridge contains said drug and said
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In certain aspects, the disclosure provides the use of
a drug that inhibits conplenent activity and an

WO povanaexsppr essi ve drug in the manufacture of BCT/US2007/005290
medi canment or nedi canent pd¢kage for prol ongi ng
survival of an allograft in a manmal, wherein at |east
one i mmunosuppressive drug conprises LFI 5-01 95. In
certain enbodi nents, nore than one i nmunosuppressive
drug is included in said nedi canent or nedi canment

immuRBSUIEsivetrE i A EdnRIERRAI STRIBIE forsidjedtidh.Uth &diddin embodiments, said
I nhi'bits conplenent activity and said

drug thetmphxigsempdenet agiviy smsesent in yrot dasege fom. dlicegpine
I\ :
ol 6834 R BUET L G, ek TR o
C X . A i 3
ORIy X D MBSO Y complmen
or C5ae fueertdimembddinmings, tiag ansibotdy isawtioleeamtibbdy bnar antitwidy fragment.

nbodi ment s, said drug t.hat inhi.bits.compl.e .
In cerflp g G A Ry o Bk o S PP IR R Byman, mmanized,
chimeiyed i deinahuniged antitfidg orantibddy fragrmeait! Ih Geredib echbodintents, said

sai g i.nmunosuppressive.drug i.s in a_ fornulati .
whol &gt fherly 6" PO, GRRed il RS 1PataRs L EBLAF okt c=rffin
emboaﬁﬁérﬂé,@amsm ‘@lbay fiaBMeal iS Gt1estdd Erop thel gdesp a%nsisting r?fgn Fab, an

,oharmaceuti cal package conprisjng a . dr that jnhibits )
F(ab gzoarpféﬂaeﬂ?m_alet@@?% 4R 2gmgless eléaﬁeb?%&gnw%%m%ems, said
antibHy agHER i €hkchizhal! Hcdrd elBbAiRents, SATHRIBAtibody is

~activity and said i nmunosuppressive drug are
eculizugtabul at ed for chronic adm nistration, wherein at

| east one i mmunosuppressive drug conprises LFI  5-

0 {%. appHcaton eonterantptes corphingtiongeipnyrqfghe foaesqing pepts and
mnbo?gﬂgh_nent activity is an antibody in a lyophilized

ormul ati on conprising the anti body and a

BRIEPISRSEREST RN QF 'ﬁngﬁkgwn\@@@odi ments, said

I mmunosuppressive drug i's in a lyophilized fornulation

c re$ it R9 D Rfow EHH%%HPB&%%&%E&&J n$rédddsifized versus upsensitized

| yoprotectant. In certaln enbddl ments, sald drug an
recipisaisaindemdiffesamp preatswintse drug are in the sane

| yophilized formulation conprising said drug, said ‘

i igures 2ppmd2B shovdeergpariaed betwsengriptedberapy using anti-C5 antibody,

co . . i d.  nhi b t . .
s G511 1 A0A0 020 0p 38 ol HorllRl oy wing oty ani-C3
antibadynprdi GsAtn presssitivgd atlbhgiaftooepiensse igure A cordpares heart-allograft

.Wherein said cartri .contai ns said drug, i.n
surefB] B SRl P s e dl & Roitdhepy pfpure 28 shows
histolegyand immuachis@iaby, fmemampjep f@rdginphochte infilgation mrheart allografts of
. injectign system conprising a syringe that conprises a
rec“”&ﬁést'?flbfgfé?n 8P n said cartridge contains said

B T T TR T

compareditblithfnunosuppressive agents.

Figures 4A-4D compare levels of anti-donor antibodies in presensitized recipients of
allografts under monotherapy with anti-C5 antibody alone, double combination therapy with
anti-C5 antibody and CsA, and triple combination therapy with anti-C5 antibody, CsA and
CyP.

Figures 5 shows change of ratios of IgG isotypes in allograft recipients that were

untreated or under different treatments.
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conpl enent activity and said i nmunosuppressi ve drug
are in an injection systemconprising a syringe that
w@ompnoxes a cartridge, wherein said cartri dgePCDOBZNNTIBS290
said drug and sai di mmunosupgpressive drug in a
formul ation suitable for injection. In certain
enbodi nents, said drug that inhibits conpl enent
activity is present in unit dosage form In.certain
enbodi nents, said i nmunosuppressive drug is present in
Ui ¢ ! . ! .
B enr P SR bR SPEBLISK gt ip ongcterm
surviving @Bart graftsasroomiparashtodgarhemits oftuntreatediapbmigls s a
whol e anti body or an antibody fragnment. In certain
enfigaies@At-2C sbawdmprwied sgennddrangplantation (itscizgnsplantaten) of an

SRy AT Spp NI S, 12 UL
i?ﬁggl\x/res %A%ﬁ §B6\9 Qgé{xltg rfrog H-P%rg%éﬁgg)n'ﬂe%ﬁ%%x&@h@ ts

edvage’ 8 conpl eénent ment s,
c o a PP EnSk HEHA nd? e B Pl Sl AR

ant.i bo a i . in: [ .| -t aj

R 0aTUh Snhl AR HeRCLRANY ARAMin pRAAAREA Dorsus
unsersitiZedirecipihdindendiffersaitdtatiemitss ant i body i s

ecul i zu L appl i i .cont |.ates..c i nations.

o TGS TE R PR Bt 5 ta b Rt B S0 R 08 LR tRjeves
indefIPRSGRINET gobft OrvIVAE DRt ellingice.es 1A-1 D show

anti-donor anti bo levels. in presensitized versus. ..

ST 1 Shos cOmASarRtSCTIOEIC 501 T8 M cOMPLEtE WapiBited in
preseEéiﬁHé&BAlﬁ/@H{Bugg_sé‘rﬁ.ow conpari son bet ween tri pl e

t her apy u3|g§3ant|-C5 anti body, CsA and CyP_in .

priggares il Az 6B shavp gharee of &tiqsiaf AgQ isgivpesdhpilagiafiggcipients that

were WRERBY oH'§hdH) dPMrénARldmEms ant i body and CsA i n
presensitized allograft recipients. Figure 2A conpares

heigured4 shgwsfexprragsion @8 pratertivg prefains ie &ingrterm suxyadag kidney
' . : s as indicated. Figure 2B shows

graﬁ%l)ifsérg%eglg{t/lzgé}g&?%%ohi stol ogy, for exanple, for

| ynphocyte infiltration in heart allografts- of

recipients in different groups. Figure 3 shows bl ocked
DETAELED MRAESCREIIENeNt activity by anti-C5 anti body as

conpared to i mmunosuppressi ve agents. Figures 4A-4D
Overviewp Rejectiov ef Eraptplantsiordgmfis ant i bodi es in

presensitized recipients of allografts under

nodppdrarweIei edtion agatis-vathinmintesito kiuwsnafterdoansplent and is due to

e RLMITARE 6 R ) 80 O b
and thwochbotic occlusion of the graft vasculature. The binding of antibody to endothelium
activates complement, and antibody and complement induce a number of changes in the graft
endothelium that promote intravascular thrombosis and lead to vascular occlusion, the result
being that the grafted organ suffers irreversible ischemic damage (Abbas et al., 2000).
Hyperacute rejection is often mediated by preexisting IgM alloantibodies, e.g., those directed
against the ABO blood group antigens expressed on red blood cells. This type of rejection,
mediated by natural antibodies, is the main reason for rejection of xenotransplants.
Hyperacute rejection due to natural IgM antibodies is no longer a major problem with
allografts because allografts are usually selected to match the donor and recipient ABO type.
Hyperacute rejection of an ABO matchéd allograft may still occur, usually mediated by IgG

antibodies directed against protein alloantigens, such as foreign MHC molecules, or against
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CyP. Figures 5 shows change of ratios of 1gGisotypes
in allograft recipients that were untreated or under
waledo7aoast treatments. Figure 6 shows hi gh-1 evePCT/US2007/005290
expression of Bcl-2 and Bcliéxl proteins in long-term
surviving heart grafts as conpared to heart grafts of
untreated animals. Figures 7A-7C show i nproved second
transplantation (re-transplantation) of an
accommodat ed graft froma first transplantation
reci pient. Figures 8A-8B show results from o
less wedl dqingd gligpntigens rcrRrsisst PRt largndathelialpglig gSughygptibodies may
arise 45 HishR of EHH} E6pdshi2e Rl 188 tReh® hr8XRfhIoBE Rlafsfubibl Uit
10A- 10D show anti-donor antibody |levels in
transplartgieers ior madtiplearegnancigs &hisi nrioz eypewee beinarefeupdita as .
“pres%kgtﬁzl%ﬁggg) tA%g?gltﬂszoo igures 11 A-1 1C show anti-C5

nmbi nati on™ W th CsA and LF achieves indefinite

Ki fr , il . .
< B A AP o 0BRSS 45 7 s
macrophagts, aed antibgl estbatsusuali g tie At Biter the fise veek of tfangplargation.

13A-.1 h chan of. ratios ,of, .G i sotypes in ;
Avbagfap 3pP" R aRRdepial ' ceBFa Thla i dsp 83T b pesponding to
alloardi dehg rirciudinged HaBmbcules preni 4n Shantar exiotisisidl @and phrenchymal

otectiv roteins i.n long-term.survi vi nq ki dney. )

cells. g seivgled F el ey Sidkr PO of AR TprpPling SARines that recrut
and aalE:zifE&hmEhMt@@e&ens,e%icRej_aaﬁ hedfosi. ﬁ(_ﬁtﬂhl’(SPJl+az_[HdSCD8+ cells may

Grafts peracute rejecthn occurs wt n. mnutes._t .
contn%stﬁ@ agptedriechams hheAestaighon gf alhj%gep@crfpﬁff By hg@tt 1s highly specific

and adAihRAIbLEDRO c%ﬂ'é@oxtié FNSRpASERE KNS URLBAY dt GEN2000. LCDS* T cells
characterized by henorrhage and thronbotic occlusion .
may byt impppstagt i medigheg paite seafl rRirstipn Ryispgretire aviekipsygnd wducing

delaygg-?r%ée%ﬁ%ﬁﬁwty@&@ SedcPBRS RIBAks, VAR @R ERAEYCeRilable that

t induce a nunber of” changes in the graft
indicatagitiah€Diduh ediiaarpsuffrotent formedisigaculeariecthiorobbisset ahd2000.
Antibloa?eg ctag ai’s@%&éﬁi% ?&8 lréﬁﬁ!:t?(ﬂt aﬁ&%ﬁrgﬁ %t{%@@ﬁﬂ rﬂgudﬁtg chumgal immune

grafted organ suffers-irreversi bl e ischem c damage
respofigthivasssdl valll antigefignd thy petibadiesthatgre produced bindfto dlne vessel wall

nedi at ed eexjstin al | oanti bodi es, e.g.,
and ag %aé%c%’flpgc egmg. g‘é‘é?snesftagt %QMABO bl ood group antigens

e@{rgfsn%cefgjgggor{ {esdchgi'a%?egi(zgg 'bla%brc-)rsrlu »Svitpfgs% OQ'.fno{‘neiLﬂe(%%iu? %h’uctures
nedl at e y hatural antil bodlres, IS heé " mai n reasgn for
occurtigg@ctr @ praddngednetiodn Ihk pathegenesis of chronic rejection is less well
understood than that of acute rejection. Graft arterial occlusion may occur as a result of the
proliferation of intimal smooth muscle cells (Abbas et al., 2000). This process is called
accelerated or graft arteriosclerosis and can develop in any vascularized organ transplant

within 6 months to a year after transplantation.

For a transplant to be successful, the several modes of rejection must be overcome.
Multiple approaches are utilized in preventing rejection. This may require administration of
immunosuppressants, often several types to prevent the various modes of attack, e.g.,
inhibition of T-cell attack, antibodies, and cytokine and complement effects. Prescreening of
donors to match them with recipients is also a major factor in preventing rejection, especially
in preventing hyperacute rejection. Immunoadsorption of anti-HLA antibodies prior to
grafting may reduce hyperacute rejection. Prior to transplantation the recipient or host may
be administered anti-T cell reagents, e.g., the monoclonal antibody OKT3, Anti-Thymocyte
Globulin (ATG), cyclosporin A, or tacrolimus (FK 506). Additionally, glucocorticoids
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Hyperacute rejection due to natural IgMantibodies is
no |l onger a nmajor problemw th allografts because
w@bkdosgorBs s are usually selected to match the POTOR20aTh5290

reci pient ABO type. Hyperadtte rejection of an ABO

mat ched al l ograft may still occur, usually nedi ated by

| gG anti bodi es directed agai nst protein all oantigens,

such as foreign MHC nol ecul es, or againstless well

defined alloantigens expressed on vascul ar endot heli al

cells. Such antibodies may arise as a result of prior
and/os gpasBigpEne (ortheramiring@nalogpayhe pirisstered ke thediashprior to
trans@ﬁf\torDttu §U§eQi|t6 (ii d ﬁ@ver?fnrgq}Qngﬂgllhtel'eWcﬁgn%%c%?b&tu% ot limited to,

rior posure being re red to as

ATG' bpreLsCar@Kff Bzdadlignthpb, basixgmely, carticosRO@0s, 1aedaoayspergualin, LF15-
0195 C co%‘?br?rrgsd:tzg i axptgg (E)Je}l%%e §Pa1¥£ss néé%&)%rs gﬁgl(}%%;lg I}'ﬁg}lxn@éxate
myco@héncﬂﬁxd inesfetil) 6tmensu1abb\ymbee bredsniaf br@quﬁ'lhle léﬂlrrﬁtm&\f;‘ ek of

ation al ., 200 ly yt es .
cyclophSihamaty Srabps At DS mecloarbatamich C T LA ke, anti-
CDli@m@th&ﬁﬁllagﬁB&iwé @ﬁllmmgn%&lml%ubsacs Rh8 IS4 -3GRonoclonal

vascul ar_endot hel i al and parencn?l b4 cells. The
S

antibgdies, patideD 3 masorionalaiigodies cand g of graft cells or
produce cytokines that recruit and actiyvate

i iMegraRs seyeicsterdn pa byRheagivatine ef "Ssqegs ‘BB Harsplapt recipient

mourﬁwﬁi r%%n%&ﬂ&s@ﬁﬂlo@@ﬂé OoWtecdIPredssttifoh 6f ﬁ‘ﬁ&gﬁ Anti %Vchﬁ in the
destruction of allogeneic cells in a graft is hig

allogefie cTHepe antigeng armgricadedbptheangier bigiaspmpptibitity snmhl@é WéﬂC)
Theré(!ﬁ%lﬂoﬂgcwappgﬁd giasgl,ll MHEON et 1d hﬁﬁllahsc‘th %sp? MHC molecules

in nediating acute graft rejection
are H3 dehe il s pnd 1€ a"ﬁble ¢lagiuid MidCdrodlagelds tny}penans are called HLA-

DR, fg%ﬁ%@c&%‘ IEILXI l‘ggl 'é#& o &@%yswwua %E%ar‘é‘# BKI PED and H-2L

e aval cates t
and the elasifl MK Cenoletwesramti lah @nd ¢ eWhej €134 6h celidind thetforeign MHC

antig%rlfsitgF); zgrgzga'rcg?{&teig gg‘? IBﬁ eﬁ{go C onaf%ro Crizlatatne Cutc%v ghel'ccteillg Necrete
cytokigspoliiske aidOn\aeﬁSﬁingWﬁbﬂlo@EHshgmsplaigds tmeelarntnldbgchte;ac CD8"' T
that are, produce o the vessel wall ,and vat
ccts S EEHEL AR aetpP e U CRETHT B PHeLy B BrfisHee domage,
the BCdefiE pEddRice aR6hMtibollicd mafidiSlend tchccjirﬂﬁl&mgflt mediatld t&ﬁl&adbstruction, and
st ruct S.occurrjng over onged period.. The, X
the CR Hlotrinde &7y Qsoaan nt gEnetRer gl THgmeB Siog induciion of apoptosis
and c@ﬂt}i@g@t ood than that of acute rejection. Gaft
arterial occlusion may occur as a result of the

ImmiPloSlpgredsttel A 1 ntimal snooth nuscle cells (Abbas et
al ., 2000). This process is called accel erated or

g (P mhéro s eagk atilisédtoaltthyCaaR deeeidilel) tépyolong their survival)
vascul ari zed organ transpgl ant within 6 nt hs

workyB 2vagetyRt Wavsn JImHNOSYRREFSS e A nts AF WL %nﬁedt &esgtepkowskl

200081%@ GQ8HEW of thd!heSRMRIM b ARARSOfBkvER] BEhufibupp@tsiedrugs.
ercome. Multiple approaches are utilized In

Cyclwp@varﬁ IS@erce‘Jth%m%hwmvm useapmpuaqsRRECs i din ey foainhipiting graft

r€j jec@bn. Tt is an inhibitor of interleukin-2 or IL-2 (it prevents mRNA transcription of
interleukin-2). More directly, cyclosporin inhibits calcineurin activation that normally occurs
upon T cell receptor stimulation. Calcineurin dephosphorylates NFAT (nuclear factor of
activated T cells) enabling it to enter the nucleus and bind to interleukin-2 promoter. By

blocking this process, cyclosporin A inhibits the activation of the CD4" T cells and the

resulting cascade of events which would otherwise occur. Tacrolimus is another

immunosuppressant that acts by inhibiting the production of interleukin-2.
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I mmunosuppressants, often several types to prevent the

various nodes of attack, e.g., inhibition of T-ccl
wa@rdoaadit3ant i bodi es, and cyt oki ne and conpl emeP€T/US2007/005290

effects. Prescreening of ddfors to match themw th

recipients is also a major factor in preventing

rejection, especially in preventing hyperacute

rej ection. I mrunoadsorption of anti-HLA anti bodi es

prior to grafting nay reduce hyperacute rejection.

Prior to transplantation the recipient or host may be
adtAPAMYCEY (&éroamqs PRERAD, eaalsémesleulgngz recepi@r blockers are drugs that

1nh1bﬁ‘?r§p§dti%ﬂi‘>|f B fARALY A tRerefORt bret@ﬂﬁﬁ@ ¥5§%a@ QPéUehfk described
TG, cyclosporin A or tacrolinus (F
abOVqﬁ\oIdltlonaIIy, gl ucocorti coi dsand/ or azathloprlne (or
ot her purine anal ogs) nmay be adm nistered to the host
prinbibitors afipanisp oanyrimbiing bioggrtbiesivargiagsd yeeg teindhit agft rejection.

Thes%o\ﬁ.%o%ﬁl ALé Sg’g??g‘% gac %?gﬂjr‘rlggt’bltgas i (ﬁl{/l%oﬁgh?lhhmg tﬁgaﬁlﬁty of T cells

to divede. t Tloosb @t i thls inhibitide «)ﬁfsqeﬁragtiaitj' by ptévedttag eIbrmation of new T
cycl.ospo t ac e anal ogs .such
cetts. RARESH miine S8 B bR e R iR i pophenolate
mofefit (rmm%)rahd) mizd)rﬁlﬁne rediiniti)n ,In}bbequlorﬁ@ymdu@hé syehesikeinclude
cyclo h de nmopocl onal )
brequifif spoand 1ehinomids. CyclapbasoHARES 1S AR DR REALe Ryrine and
pyﬁnﬁmheggahaﬁs anti-LFAl monocl onal anti bodi es,
anti - LFA-3 nonocl onal anti bodi es, anti-CD2 npnocl ona
anYét%dih@Smeﬁﬂﬂ f@ﬂtﬂhﬂﬁ@ﬂ?T o%ma@gf/ﬂfdrﬁls% Beit@h€fdcffedtvith
the activation of T cells. The transpl ant

rt
amlb?fges 161 B RelsmgoT 3 1sa payrinemmenoclonahentihody aepigs (g3 ¢hich i part of

the TQ:%‘] lredeB 9 This LiibBAY IrMiBitfe Wéll%&i)térrhﬁdr&%pﬁxlelsﬁ@ Fredell activation.
hese antigens are encoded by the ngjor

hlmsraa%p @tuepu}uﬁﬁén& HERhSS ﬁ%wngﬁﬁéﬁarﬁﬁﬁnb%&t@h asSknown to

and d ass nol ecul.es I humans the cl ass
and umwoeée of gdll ip herqria- Qr,le pppsossh hasdepp m deplarpd cellssss., by

inadigéri]cg{v:::ﬁnmlasfméx?ﬁeénmsgﬂ carlhgrrsal t}a%gr%l s l[}g eéi'&fl&'l HGhere is a

‘ I'n mce the class s are
partighnfitnateh 2Dmemer BLAL /’&hdlmf’m@tleh éss the|recipte@t obdreimbitator frlecker) of

the C?ﬁl@ily ICIFE]40 mgct%-'ﬁd%r%?lba(&p t@62§ g h%pa% has been

are activate ergo c
used (0§l Patentd 28)0195% d’tﬁvbshexhlt@'ﬂ piteoetpmlca@m Bi@ 0¢4378G0 teashes the

admiyx\{lg%gttl]oxf S fan Ahti2 Vat | cg? otd?/sa/n £10) dnlgl%% theBTﬁFlmmune
and cyt ot oxi C e acti vat
TespOonEr) db;ﬂlshédrﬂ@’rrqqatmg elsplrcfahemwoa@émzlgl Wﬂachlﬂs zi mthotd fonprophylaxis

or RGN Of EAAoT o BORAT ARt AU S 08 A BB RR R Bior
antagaﬁdt t Got£ Bt (EOOE) showkihlat adyhialstradeh bs mtll‘avaibus 1mmunoglobulms
VEIET I N TN L
thereBly bﬂg@wimtgld ttamﬂlahoom HY AginddntatéRides B NSifiilae protbédls have included
plasrrPar e?xlc anges (’ﬂu;beselil ra}” 19a8|4% or immunoadsorption techniques coupled to
immunosuppressive agents (Hiesse et al., 1992) or a combination of these (Montgomery et
al., 2000). Changelian et al. (2003) teach a model in which immunosuppression is caused by
an oral inhibitor of Janus kinase 3 (JAK3) which is an enzyme necessary for the proper
signaling of cytokine receptors which use the common gamma chain (yc) (Interleukins-2, -4,
-7, -9, -15, -21), the result being an inhibition of T cell activation. Antisense nucleic acids

against ICAM-1 have been used alone or in combination with a monoclonal antibody specific

for leukocyte-function associated antigen 1 (LFA-1) in a study of heart allograft
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work in a variety of ways. |nmunosuppressive agents
are widely used. See Stepkowski, 2000, for a review of

wo b@7exakani sm of action of several | nmMmunosuppPEREE067/005290
drugs. Cyclosporin Ais ond%of the nost w dely used
I mmunosuppressive drugs for inhibiting graft
rejection. It is an inhibitor of interleukin-2 or IL-2
(it prevents nRNA transcription of interleukin-2).
More directly, cyclosporin inhibits calcineurin
activation that normally occurs upon T cell_receptor

transplantation (Stepkovwskt. Z0RRM r$imi By n g psT§ AM d enfibedy has been used in
combidiioh SAfh irﬁPLPIA Pﬁmtﬁﬁdg\{éh‘égt ﬂ_eaﬁedlio?afﬁsrt%@ B@stki 2661))

enter the nucleus and bind to interleukin pronot er .
Antisgysetsiligorielgotides hape addisenallyyheren sigest inconjunshiphivntith aylosporin in rat
heart @F Hd\()g% aH{)] gf\} éltrll l%uﬁ%\%ﬁl l ot@%gsrtlf,cmn:gfeecg s ;Bruoﬂg the survival of the
graﬁs'l(&d:&‘pkbwsims 2060)ar(dirhmic tlranmlmisrupphes bameeneeteddtysadpyinistering an

i nhj bitj roduc i on_of erleukin-2. Ra in
antagpi) 84 Tfid VGRS RERSkIRn vl IEHETE i, SR TRHEOR and
apoptbki@QUGS.S’a&d‘neA@bli@ﬁl(ﬁlhﬁibhlcﬂibxbUS 2008/0a803@I). of

interleukin-2 and therefore prevent the cascade of
ComplameditsandeBans gt/ GlagivRejedtival bi t ors of purine or

pyrim di ne biosynthesis are also used to inhibit graft

I el RGbIOT. coffitSAein vanipliMitejeytidniasid] ey, hEl‘n@ yespecially true

i nhi bj. t celgﬂg|V|s|on i ncl dln% t.he bl|lty T cells
in the, GSqPYFtrartRlantaden. ot corppgmeRh?l playh asplen alptransplant

rejectisil. | Mdrirkview, Beeomeit bhd8addie1 JoOr riuid %e&foﬂ%@ﬂdp_ferﬁ&lt*ssrolc is that
I nhibitors of purine synthe3|s i ncl ude azat hi oprin

ischeppia-Frmerfusign dni urw@ab REFHSI2Athe B Eiat PN ORAAR)Er &l ¢ Feperfused with the
blood BfZRE ki fient( Q’f&\gﬂﬂ@ﬁ]@nt mhP BisHcheSoffe rﬁ%(ﬂxféﬁa@'oﬂ@of allograft
synthesis inclu brequihar sodi um and | ef| unom de.
reject@e| ophosphani de is an inhibitor of both purine and
pyrim dine synthesis. Yet another nmethod for

i fesommgmentsyptemgis diescatbied an detail gn U S ateri 6,358¢3451 drhe
compﬂrﬁéht%%tl:x?oa@iSQﬁ cb u-ll;ct‘;(% With o%?%%‘lﬁgﬁlégg&é gfstterg? 01t° 1'1]15 b_?dy to

nonocl onal anti b agal nst
defendeighinstintpsion of Wihdaramtdl \btacblyatlhngertsi tEherhareht beabl 25 complement

protelrnsc\%ﬂ}c rar@fb%naég gﬁ% dé( L];oll%g ion gP la¥r§£ PF&%xnyH%ﬁl%ﬁxt%rane

rugs an ng a rans
cofactoar;; ethe olasma pritemamdke tmsrnlbousw%mfthdwgisbuMS 18 PMehIebn'an: serum.
Com%lemegt (f:)ompornreglf’a ?‘a{@g% H1 hai?nn?lﬁn%nd tf?o sweD 8(étr!10nl,?sb nleractt)igﬁ én a series
of mmaatecbwt preaiss phayihatic degyage ahd ;nenfbrariwbledung exeqar Thakesulting
i smat ch qf ' HLA. . Adm ni.stration to the recipient

complal <itabI<Pay o WEGRAFEROR P Bl Tt ussts: thmyRoreRblatory,
and lytid @matdénson and/ or a bl ocker of the CD28-B7

i nteraction has been used (U.S. Patent 6,280, 957).

Pultﬂei ingsle?ERt qaadadn tpragrpdsec aiaithe cMEi Gl /3T drebedlesnative

path\»\éﬁ%'d 'llal%:rs% E%t Uaﬁ% IF}%?? Pr{aﬁg @qﬁggﬁkﬂ;ﬁ%ﬁ@%{)& tg dlfﬁemrl; tk?lgﬁb{nitial steps,
they converge and share the same “terminal complement” components (C5 through C9)

responsible for the activation and destruction of target cells.

The classical complement pathway is typically initiated by antibody recognition of
and binding to an antigenic site on a target cell. The alternative pathway is usually antibody
independent and can be initiated by certain molecules on pathogen surfaces. Both pathways
converge at the point where complement component C3 is cleaved by an active protease

(which is different in each pathway) to yield C3a and C3b. Other pathways activating



10

15

20

25

30

response. Published PCT patent application WO 00/27421
teaches a nethod for prophylaxis or treatnent of
wa@oroiaed13s r anspl ant rejection by adm ni st eri ngPEI/USI00T/005290
necrosis factor-a antagoni 0. Gotz et al. (2002) show
that adm nistration of intravenous inmunogl obulins
(I'Vlg) can induce a profound and sustai ned decrease in
the titers of anti-HLA antibodies thereby allowi ng a
transpl ant of an HLA-m smatched organ. Simlar
protocol s have incl uded plasma exchanges (Taube et
complgment pifgoly casy aqt Miefridbie qyencsiP freventslepding toorpions agrscts of
compl Rpessive agents (Hesse et al., 1992) or a
conmbi nation of these (Mntgomery et al., 2000).
Chef1ok lah ARapyl foxinl mlnh§ﬁ>%c?erﬁpgﬁc? oﬂh@ {sChs welg as to certain
i mmunosuppr essi on s caused by an ora I'tor
viruséamsl!sinkhm@r@plézﬂefSK&)d talgs them ﬁ)raememl;frmn ﬁmm@twnf &#3b in this
role i 1§ Enovero e{%sosr’llugn'?he ﬁgsomc E:t)%(nl(? §bef:sec%ix<1lgllr:c]i§rey] %Z tlsileslgost
important an]:ﬁnfecﬁi@: actidreof ths ubxlhphﬁid”ng systerh N Riatiérts o/ithgdendtic lesions that
.act.ivation. Antisense nuycleic acid ai ns
block; G AeHieg 81yaBH HoWCI00 Y AORhverdiih hERTORETF preagisms, while
patieffd e 1@&@25 Ribdriif @h‘b’ccﬁm embhtCcabetdelseglencylie: fpatiehts @ith lesions that
t -
blockgq%g ¢l a {e‘li lag%gom nd {e ﬁgqul_ﬂﬁeAPlg%ngl o glgéqg@djlfectlon and then only

someﬁlhmln@féf{mna@@dﬁéﬁ -1lo@4vt 1 ant i body has been used in
conbination wth anti-LFA-1 antibody to treat heart

al CnY4I8S FsrmdsSH &ﬁkﬁ% Kith &ﬂ&%mp‘c\'ﬁ%h@ @fRfie to each pathway to form

ol i gonucl eoti des have addltlonall\gl:t5 een_used

classicaipriphermagive i FPregeasss pbrahicleayes &b intodria ad Wa ney s thus

regar@éd %@fctentgﬁqﬁ&%m ﬁlecﬁé' l:&’n Qnieﬂt Fkaé&&%&héﬁée‘%lﬁ&f 1?fstes§é?1t1a] to
prol ong the survival grafts (Stepkowski, 00) .

both therabigimative and plaamal rp@}he’cays 6Wmm¢r gbeln 1Pkt Elis tpyOperty of C3b is
regulgtg?]bgltﬁé 8Ll r@& hidl aclE E3WP6 g{bd#x 3b Whlle still
Cyto er a

ine 1nv |fferent|at|on

functaomd! apepsboBi, sCT(lUcﬁnoP&nmrﬂn Rppe CcSactomwrtﬁqbl icati on US

2003/ 0180301). Conpl enent and Transpl ant/ G aft

Ref2étd b0 KRe betl glolpflincionpd enesrnal serumeatspbanimately 75 pg/mL (0.4

r 8k € r '
pM). t ﬁé FT‘% glgggsa)flft)e(d\e,ﬁlé{tl} ﬁogl\éﬁ aSn%E%)t%ell‘:t ofggﬁﬁggés%kt:n%uieﬁlﬁg g%ngghydrate.
Matupd @y‘ ss ahetefo&hmnr of 4 929 angpl ait 1 rekiee hlprha chéiarthatdy dsulfide linked
to a 6?% agﬁng af"ﬁ % E% ﬁ]cggigggjg AP S u§nt§§sp 1ze J aus?ayac qg%g%lg l!)?ctecg?sor protein
prodlidﬁ ef a isingld ds&pty @me QHgaIangremﬁt 1991).ePhe tDdR séﬂubhcd dfithe transcript

of,. the reci al so use

of thig gt BEFIR BTGP B bR E LA DT SRR T ERER o 18 amino

acid R¥&dr@Byuchceescr | bed in detail in U 'S. Patent
6, 355, 245. The conpl enent system acts in conjunction

Wi The groh©s$ pidtuisopisagénel afysiring aofd Mﬂearhmlsp t®OydRf B Geta chain
galnst i.ntrusion ?f cel |l ul ar. .and V|r

as anpHupR eépénaétfralgét}ﬁg‘x{ azxsmes Fgﬁévﬁ.s +1 to 5) ag(tl rhoe(‘:’a‘éfphai chain as a

carboxyl terminal fragment (amino acid residues 660 to 1658), with four amino acids deleted

between the two.

C5ais cleaved from the alpha chain of CS by either alternative or classical C5
convertase as an amino terminal fragment comprising the first 74 amino acids of the alpha
chain (i.e., amino acid residues 660-733). Approximately 20 percent of the 11 kDa mass of
C5a is attributed to carbohydrate. The cleavage site for convertase action is at or

immediately adjacent to amino acid residue 733. A compound that would bind at or adjacent
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proteins, which are found as a conplex collection of

pl asma proteins and nenbrane cofactors. The pl asna
w@e@radId4 make up about 10% of the gl obul i ns i PCT/US2007/005290

vertebrate serum Conpl enedt conponents achieve their

i mmune defensive functions by interacting in a series

of intricate but precise enzymatic cl eavage and

nmenbrane bi ndi ng events. The resulting conpl ement

cascade |l eads to the production of products with

opsoni ¢, i mmunoregul atory, and Iytic functions. The
to thig elﬁﬁva@ﬁéﬁﬁ woadd hane the pgteatialds block acressoff st 3 gpnvertase enzymes to

the clewég\e@)fe Bhd tHafeR! deBh@bbMBleRRhINAYbitofNese pat hways
share many conponents and, while they differ in their

| b4 A al§6 S@%tn%fk%ybf:%é(r?sf&ﬁeﬁﬂﬂa ebabRvdriiSe §é}f(ﬁty Limited trypsin
"term nal conpl enent™ conponents (C5 through C9)

digesties (Mm@a pndMans 19T Wetsehandi KeeibalB2d end peiditietmartt (Yamamoto and
T t
Gew %H &a ‘P?se cgﬁ %is%f’éll%a‘%g agfgf}ﬂ i a*&Yi@éfl s,

yplcar ion of and
t gl
N %*359%61?[%&@8%%°ﬁ§h§$ﬁ"§”‘§%‘ﬁ’@2%§ o Sl e cso-s
compaxchtdbesurtace of theahemit &gll. cEpombimdimy) cifcsui/ml G9 npdedubgsethe

mem RGP, AR RS € DGR S i ormen

Whempsuffieizaenuntlers bf Ivm(ds frfséxl‘t eiitb targer@tim@ablanay thetopeiingt they create
t hways acti vat i

a and b. er gconpl eneng .
(MAGpPorSimeiiteapd Syt R HE HEdaRen oo LBV ¥ gppgpations
of MACs \¢ah F@d&c@@ﬁ%ﬁéﬁe&f GO TR nenbieid idBerticR of szﬁaﬂlﬂumbers of

anaphyl at oxi.n. C3b_bjnds to bacterial and other cel

the Cal-gampleres igfocafehrlial ety aad platriets ArniFrYse ORfSHaEioas cell activation.

In soﬁ@‘éaie@%tn‘%ﬁi%mrﬁ&y pre8SRV&H] 1f,6i@m the circulation. C3b in
his role is known as opsonin. The opsonic function of

C?Aes MG MEVECIareCiNe @%hjlﬁ@ﬁh& afthese activated complement
anti-infective action of the conpl ement system

comppgents panstrigeenmgatrellidegranylasins, which releaser hcsuningsad oder
meduﬁfn% (H{lmﬁnltngtlbl? freGhi vﬁfﬁn@otﬂ 'irgﬁgle\@ﬁir%tt?n? fncreased vascular

ogenl C organi sns, e patl ents wt esi o0
permeaémletb' lenkodyte wn@tlemmd chgoaﬂ@nm@m pbenomera, mcludmg cellular

prolltgpa'ilog Qgsﬁllt@g i }ll)@chnﬁla;l PA ngﬁe tlg}i@gsté otg&ﬁz peptlde that

rone |sser|a|
serveandamherprwwarsmamm atanmt;rcertqs 1o the s@ﬂé@eﬂcomplem@fs)acn@bn
al so forns a conplex wth other conponents unique to
edeomplamienalyintlimgfroeipient astsbqsia?fts tg doadt adloanti gans a@5considered to be

the m%ﬁpé/a%'éé &f e%ﬁu?éq%r%h%%\ég raI tocfggtr ?},?g?gross%atcl’? tetstmg this

us regar gteim
prototypa cif homosad gejectomn usmweraretly Dbsmabmelgale dtal. bZﬂ(H )t Peta are now

show%%trhat I Yrgl 1gnprg%ngelr r?)%gh Ca mf\?ée{ntHF)V%értz nghrer %ﬁ)es Sog rald?ﬁraﬂ
rejectiprotRegsie deatt2001)., H\!th kel of $a1m1 ré‘a’i:hvé ant}ibdﬂﬂmedlcﬁﬁ:kg humoral
presenvmm{ilza%o%tvivel:rle found to be associated with inferior kidney graft survival (Opelz, 1992),
the appearance of alloantibodies during the post-transplant period has been reported to predict
poor graft outcome (Jeannet et al., 1970; Halloran et al., 1992), and selective removal of
recipient IgG by immunoadsorption reversed some rejection episodes indicating the
contribution of humoral immune mechanisms to rejection (Persson et al., 1995; Bohmig et

al., 2000). Complement activation within a graft might indicate antibody-mediated graft

injury. The complement cleavage product C4d is a marker for activation of the antibody-
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functional as opsonin, iC3b cannot forman active C5

convertase. C5 is a 190 kDa beta globulin found in
woerorab3iger um at approximately 75 nmg/ nL (0. 4 mMT/UEH07/805290

gl ycosyl ated, with about 12%5-3 percent of its mass

attributed to carbohydrate. Mature C5 is a heterodi ner

of a 999 am no acid 115 kDa al pha chain that is

disulfide linked to a 656 am no acid 75 kDa beta

chain. C5 is synthesized as a single chain precursor

protein_product of_ a _single copy gene (Haviland. et
deperaiem clwgef} pathiayc Slqm"élébqaéﬂ depestitsimkidney aegrpRbigysies were

assocldPwHE PBoPEAR Glidrie. Secreted pro-C5 precursor of 1659
amno acids along wth an 18 ami no acid | eader

Sqfle mc?—é!a%n%ré%ﬁcé’hﬂ?&'ie%%at' c%ng;hé‘rﬂ&ﬁddcﬁfzétﬁ{n S8Hifi€antly

acid 6 and to yield the beta chain as an am no .
contribgtesite the ensitjatinn ¢latiogmiarecipionisanil ths developmedsH tissyedinjury in

stoch 1 PRI 155, S GEEROs g ARTER A B o

mno ac
activalgigghe dlabﬁtM&empﬂdlmem \wathw@ya Glmicl lgaaldmhnhbodms are kabpingo activate

hai n (0:5) ernat e .cl.ass
compfesikrt Bagirtn &¥al 80P, sPorkFhe R PP 25 idipRE piad cgiggosition n
peritubiar fcapistariédlofigh Alallegiafs ioh sét’ﬂ:&x\&i gidaligdiditic farler of acute
humoazg] rﬂ%ggc%_t Egg gtgss g?gloggg\ﬁ?@ tg%ABFeirsgr)gflte tc?rga/la’ggg (e>rrlocr—esrp]>‘émﬁc
antib6BED@VITADEE., TOD; HARYAP2063 ) &Fufrer SPPoer @ﬁt: hsps&en in
is at or |nned|ately adjacent to amno acid resid

animals with oy gmd nhipiton(Erathetsl n 492U Fopitdjahc Bl 50{%% stal, 1978)
or deﬁ&%ﬁé’)a@@a@ Et 8., 9000.Bhaueet o193 %m,méxm@n E’l'gﬁﬁ‘l%aﬂt@}@ ﬁea%ced

He C5 convertase enzynes to the cleavagé site and
mﬂartlmewébyna@t angldoweredraptiedangt immyng respensess Iy éﬁll\éRsfes)rméement is
: b QhdiR%l {i &EH‘ 180 53R rAEih Hel
s T AT S A 05 s
(COllandcbt Kbl t99719&2t)109ﬂdtmc0k¢ crfrcempﬂmmntéxvhlrfdhm acwmwascular rejection
| .
(AVI§?§H% lvgeé*l%gg %t n eg'l? §/%al ﬁ%?‘ﬁmgnlntég éﬁﬁg %g?la)((;?ﬁ?), precise
mech@inbme «mﬁbomplz:mwm im fBG,pa(B_bgermsds TABMIN &l lomtihe aiGRlanSplantation has

C |lex at the surface of the target cell. Upon
not y%t%ng ﬁglcb(#t (P

Several C9 nDIecuIes the menbr ane attack

oTHR S sbMPeat oL el BAmERTE EPR el aBf e
promﬂamg&itmty&iffecmmﬂiﬁ nmpiebmtpmmtﬂ‘agﬁvé faeget (t’cleﬁﬁﬁ*r!‘plérMMﬁ inhibition
RN ENE TR T NREEN MR A
anaplplfigxineanatdhemoedctie fictor. |Tel Rddrtact Vdtith, bylEsdindaees the release of
g PSR BT 2, B 0%, 8. SRABLEKE, 404
pathveSk |(cla§di¢a\l’ adliefihtive NorS A4 af 3EENnA tdckivi PlatHvhyVRUirRAtEISRER] to the
formz?tleolnl of tXe cytolytic membrane attack complex C5b-9 (Kirschfunk, 2001), which can
mediate both direct tissue injury by cell lysis, and proinflammatory cell activation at sublytic
doses (Saadi et al., 1995; Papadimitriou et al., 1991). Therefore, blocking both C5a and C5b-
9 generation may be required for the optimal inhibition of complement-mediated
inflammatory response following transplantation. At the same time, inhibition of the
complement cascade at C5 does not impair the generation of C3b, preserving C3b-mediated
opsonization of pathogenic microorganisms as well as solubilization and clearance of

immune complexes (Liszewski, 1993).
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As nentioned above, C3a and C5a are anaphyl at oxi ns.
These activated conpl enent conponents can trigger nast
wa@edo/1algs anul ati on, which rel eases hi stam ne BOTUS100B005290
medi ators of inflammation, 26esulting in snmooth nuscle
contraction, increased vascular perneability,
| eukocyte activation, and other inflammtory phenonena
including cellular proliferation resulting in
hyperccl lularity. Cba also functions as a chenotactic
eptide that serves to attract pro-inflammtory
epefjeiakeffest ohantsiG5amap hap pisviansht besotrepertddon several
{ o]
e*pe“qﬁ B B R B Bl R PR oA RN aROud @ o 2098 ystemic Tupus
erythhyﬁesu,sdl}’t’ angptal.t 19%9)eod irbenmatmidragthriis W@tnga:msb,l 96); as well as in
human m1 gp{(x)‘lr?lﬂsl Q@lﬁ%\‘}vﬁrg% rie({(‘) gsug}r;)velﬁglz 1fsea}|}g ncpatr(%opu]monary bypass and
acutei‘ﬂ)ﬁib)lrdlﬂahﬁtrtarﬁ. rlnwddhm anlhmhnhuHﬂIMtloh eyuanf@anctionally blocking

anct- G g gPelpte A B pE R PG AR fn Rimotaniy et gyedelrashus etl.

19950Waﬁg@em ,119894, i ve anti bodi es indicating hunoral
presenS|t| zation were found to be associated with

| M¥1ethb8$ okddlaya gnaafrinsgmmey@noﬁ fagelhﬁamé&&t&)n of &nplement

appearance of alloantibodies durin

inhib R hars BFEHFHAS. BEbOud Rad BN PRREHIOBIY o) @ Sciscloses the
use OPQ @(Bmen@mm SPE)QQH&OH.%H R&bIdle @Ampleﬁq%zprecaﬁb} @t@ﬁ)% inhibit
92), and sel ective renoval recipient 1gG
TCJCC‘F?merﬂJ%Rﬁé@F pliptsensplang prse presensitized Jra,icrl@@ﬂi Eompderaent receptor 1
bmds'&) éﬂ:lérﬁg C@B%ng@l{br 'MB]Q Forfs cl?‘éﬁ%"l’émém tor 1 occur naturally or
anisnms to rejection (Persson et al., 199 Bhm g
can betge@ﬁrated 2g0grombyrpt Bk proseduresit Tlam;e\spl_tuh_ienccan@mﬁm receptors
have mh%lfed' i Q/'lt?@fh% c%ﬂgécﬂlgﬁé’eg %%&ga‘i’n&'i Q&Eva'ti%ln htO%s, P-me%t 6,057,131).
conpl enent cl eavage
In Wa2/ MR05 oratsy fwhti¢teh a;hbeeb qmmespemﬂetntthc baﬁmc@b]bgpﬁitt thepwere
recen\%g IG\)lvclzérg Saoxgxlcx:rgldteld %Ocpysé#]t Sgrlérrrl] Agllrngrn 1ar? talf%%#cfayeoegmmng two
days priarr teafanﬁ;gaﬁt}/ardmenuédimmﬂttmsnmh@f gmﬂTﬁl_]e?.:ﬁBﬂI Additionally, soluble

ctivation si f cantly.contributes to the
complepa FreFRIor drSGR 1L PRO SRt SEle i phws bolus at 15 me/kg
immedieatéelly Ppice fS repbrhisios Ue tuergramt Y Cofitral drd@aRfWish h&PdAld tr&ftment had the

al.., 1999) Antl S the nost thor hl
graft feiésted ?tgaéltaéfa% a3 o haiq FYmITtged RUCgihecis A glone rejected the

graﬁs&ﬁﬁ'ﬂ'a@%@& oP8Y Bway(thiSwRigaat Miriatik Wednticad Iéﬁcﬁﬁgqumkly at 2
nown to activate conplenent (Baldw n et al

and 4@? 8rdA thiFfbratsnpetng 4t 46 dave- Risktadmnistrapd sFRA eFPni)eﬁeJected the

graftPRMhlayBiababf a@ah&d IRAE rith aaﬁnﬁéte@hltﬂaé&ﬁsﬁ.ah& 8f cyclosporin A
sensitive and lcgnost ic marker of acute hunoral

and s¢-Bjl ggiertse ﬂ‘t’fh&‘taﬁéé peputrese et idmayy Whe Fomhinapipr sbelenic

1 rﬁ“’\%&h%hi LAY SRS RESIsEEELroARb IR tdald ds
cyco9‘Igo I%g | oran, 2003 X tlj)rt%wer su%glgr%‘:g t Bheatly

proloegmaéhﬁtfempsmgbﬁrﬁfﬁ relestpmraFarliar $fhdl@€)h1al1’é‘#§rﬂndlﬁﬂﬂlm€tfl(b?191) used a
s1m|l£1P thédd oﬂl)p sensd ?e%snat Hﬁ(&é %ﬁ tc%ho"i‘v that %&ﬂ&l&%ﬁ 1roR§a ¥ s€R1 alone to

I Cl enc Pratt et urer
lnactmteaiomplmyemﬂed n exchedseéd timie drefdre graft tejectieduced
Sims et al. (U.S. Patent 5,135,916) suggest using inhibitors of complement, e.g.,
CD59 or antibodies against C7 or C9 to block the formation of the C5b-9 complex, to treat
the vascular endothelium of organs and tissues to be transplanted. This would prevent the
C5b-9 initiated cell necrosis. The C5b-9 inactivators would be added to the perfusate or

storage medium to protect the vascular lining cells from ongoing complement activation
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inflammatory injury and | owered anti-donor inmmune
responses. In ABVMR, conplenent is suggested to be
wa@edoraedied by the cl assical pathway and to pl apCHUR®Y7/005290
role in the pathogenesis (@#éllard et al., 1997).
Al t hough the role of conplenent in HAR or acute
vascul ar rejection (AVR) foll ow ng xenotranspl antation
has been well docunented (Platt et al., 1999), precise
nmechani sms of conpl enent in the pathogenesis of ABMR
follow ng al lotranspl antation has not yet been
during|ig ¥itrhastedge. TAddi® naByrtonensen of tizgsyaptandhe piosect¢dfiomdhe
extotfe i BRIt kit bR BERLR, IR kil 67
n-anspianqah emghé¢reby bhir@irhvemingi domplerhérg merdiated acdrgtaon. Sims et al.

(0.5 TR SR8 5 DALY B S s

the trﬁﬁﬁpﬂaﬂtéﬂ tikqt bh’ &igaﬁmo pyotéfiah¢ nahpbmtdd@ghetreasjetion. This can be
mul.ti

e a |on ammat ory, nedi ators (Jose et
sccoriplished S5 4EnsHEE iU R R ESErP YA e  pat huays |
(cl assi al t rnatl mannan- bi ndi ng | ectin
pa‘?‘m@igy‘ l}‘F BTvTER é’ﬂ/gsl céé(ﬂlolpﬁd {hdate i ﬁ%ﬁ"?‘é‘ﬂg%‘? Wf‘hé“eth‘)ds of
prescfénfig/ddners@ideaipeentd foafktch @I hor GhbgAft (tdﬂﬂeﬁtfébifph)éik have over

2001), which can nediate baoth direct tissue injury
time prqased dieaveragg loneth of ql%?étswyvaé ef pllografts, mqn@rrﬁl'agra s are

none&@@sé’ Féé&tmétﬁéﬁ% -tifile (ﬁithe ré@ﬁéﬂt Cgé‘ﬂjérﬁ'f' el Cgﬂ‘}br%}t advances

. Therefore, blocking both a and
have gm@wé@%ﬁlrﬁ%tyd @eomnme@cpwrgrm eelpptanndivrthahithe rleaf activated

term19£l ggﬁkﬁ%%;@%&%@%&% Qfed Al16 ?tr}%fecflg# thrqA&qm

tran antati o At the sa tinme |nh ition
examéngdpisereinhibitescthdespetificslly ct.mfsetrtbc cmmplament ¢ascade at the C5 protein

level ITHE rn:?ettﬁ cﬂ d%gcrﬁ)%g hteﬁéls afid X& @)ger%pﬁéﬁe g'tﬁ% Egamples rliivaélge the

osonlzalon enic mecr ani sns" as
allotmmdpl!zknt lartAat mhtbltargjchrbmarreyncteoméf alluguafes oopartiexess allografts in a
Li.szewski. benefi ci
presehEEFER RN SverbinRgs B g B EFGier Bialafein AlafPaR survival
by uﬁﬂﬁgjsbﬁopieﬂ&irﬁbhhlgoﬂwﬂﬁr&hdhéﬁupbﬁﬁﬁwé dRigefin (:(Vﬁkm‘dﬁoxetwﬂh a chronic
gg stem C lU{‘)US eryt hemat osus (Wang et al.

adm“i’@%’ﬁ‘o’hﬂ F 87’(.‘1“‘5? Fritis (Mang et al., 1995): as
M. h\l\g-li in human clinical trials (Kirschfink, 2001) of

et e di sease cardi opul nonary bypass and acute

car dj al n ad

| t.
ol oo bR drB HSr Y Pl AABAR R Rkal. The methods

geneﬁﬂ@@ﬁélﬁdkﬁidn%w(téﬁ-}@ anPih@ibakr o€ cdiAPlehtent activity in combination with one
xenot ranspl ant ati on nodel s (Kroshus et al., 1995; Wang
or m%‘F RMURCTYREFSANEL hods of del aying al | ot ranspl ant

AT e R SR s S
be m&&4 (b 190Kl srhpseats dfactisfted omphpidak ¢, | £Mtibdlies to C5a, C7, C9,
etc. (g%ac lp%iﬁ.grﬁlt gatgr?td6 %488% 8l'I %lu ll(s:}?erglpllj nggttentra%(}:) ngt?orn IsggRlO%/01291 87;
and U.S. Patent 5,660,825). Proteins are known which inhibit complement-mediated lysis,
including CD59, CD55, CD46 and other inhibitors of C8 and C9 (see, e.g., U.S. Patent
6,100,443). U.S. Patent 6,355,245 teaches an antibody which binds to C5 and prevents it
from being cleaved into C5a and C5b thereby preventing the formation not only of C5a but
also the C5b-9 complex. Proteins known as complement receptors and which bind

complement are also known (see, Published PCT Patent Application WO 92/10205 and U.S.

Patent 6,057,131). Use of soluble forms of complement receptors, e.g., soluble CR1, can
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rejection of a cardiac allotransplant in a
presensitized rat nodel. Conpl enent receptor 1 binds
waeomphesrent s C3b and C4b. Sol ubl e fornms of conpCEIE2W7/005290
receptor 1 occur naturally2®r can be generated via
reconbi nant DNA procedures. These sol ubl e conpl enent
receptors have inhibited in vitro the consequences of
conpl ement activation (U S. Patent 6,057,131). In WO
92/10205, rats, which had been presensitized to the
cardi ac aIIograft they were receiving, were -
inhiby 4l mrzsﬁ@\re@eewﬁqogﬁﬁ@npm antiy #IQTaFHeE @8 Ingptrgphak oxidative burst,
at@@ﬂbﬁﬂ V3, Lﬂépcﬁié%lr?d éSh Fodfuen&'i a5k the art
contlnue unti he’time of graft rejection.
recoghiitithe abeme ag sogwl i ot ebngf therknown emsthedsrof inkibiORIZ)compdement and
ltsacgvmonl stered as a single intravenous bolus at 15 ny/kg
d’ately prior to reperfu3| on of the graft Cont r ol
r%be'e: 1g]ljgunosgPpr§s%n{d‘. mgﬁu[fe I%% gl%gn &ntflmx%tdq .laﬁ“%] C.l{Leg, OKT3,
daclmyﬁdwsbpmhxma% abmestémjlcm;llﬁdlebhﬁpgf@ﬁhﬁ 2 15201 ¥y ey@geporins,

tacrol[lxgjué,(ﬁzlaﬁ%ogjﬁ{ gm?zgpvc\),aértsex lé,larhgc V%&a@]gtedﬁ%e& (‘):iv\,\gbcrag%)[%urine bredinin,
breqtfﬁdrel’éﬂhﬁﬁtnﬁie oty phamida] sirodigids) histi -©TROmMs Af1omd] @Abodies,
ed the grafts at an averaeof 44 dai Those

CTLMtIg %m.aglfle?%aﬂ ﬂ@neﬂﬁﬁlﬁaf%ﬁ*f%faneg}c% ponpslopal aptibodies,

anu-1§1€813 fBh&abed ahhso&ésafaﬁﬁ b2 ﬁ%nam%hﬁ%tnﬁf)dde%nd%ﬂﬁ CD45.
he "combi nation of chronic cyclosporin A and single

bOAH§11§§Bh CHRInIER ﬁ%s?%k’édtorgﬂn astydtin®r i, Gisflef &k, These
, g%eat y prolonging the tinme until ‘graft rejection.
inclu

fout atie not lignited tpfiewt.sidneya Hnepencrengeli vard v eylag dasgeeye, cornea,
lens, §lhﬂ" béHe ARGISY, Rlusde, Rfoﬁﬁ@éi‘ﬁé“sﬁ%j gh@oiftesBRl Bbdue! Qerdb\iWissue,

hat adm ni stration of aloné to I nactivate
bOﬂec&BmICéH%niletﬁe@Qﬂllasd henaqonttﬁs@@édlemamommegs graf t
rejection. Sins et al. (U S Patent 5,135,916) suggest
usirhlgast partsifithe eeagdn fg)@ﬂipq faiturerof aélograﬁsqugt one response by the

rec:p%ﬂgb@ﬁélgo%é%ﬁ?% {18 befatiBh o(t;%o{nﬁlé?llléﬁq ka‘?'\l}ereglﬂ{ qﬁ‘%ﬁ%nﬁgnon of C5a

to treat e vasc dot h
and Gffb- %Mgmaramtemt pmm&axnma‘@ey trnm#ﬂsawtlehi aidTinicgusing praft failure.
Wlthglﬁte\%t%gmgtt% r%g %\?\gr&? gy gney gxgge (sg‘ecf t%e?rﬁfé ? Arits ttheonze((:lstgat inhibiting the
formsttcﬂf@fg(éSa’rmzﬂl OSb-Dor plobitiag Ctiaemvlas.’ebw a«rhuth Wwanpres@ltiveould aid in

ement ..activationdurin
prevegfif sAtP aifhth. CRERIFGRS 134 o s el st g afgeratt s present,
the rqeipaémotificcohtiane tdmtem/;ttw youat animmbhheordspdnse aghihstcthe graft, and this
ari si mco | enent acti vat| 'n' i at ed
respoprd, i e MBI E PR oo BN AL oDt sl this complement
respdﬂiSEcgt;'gI éﬁzg a6 dtdte I’v&$cﬁ[‘dr Irqectlog 1?!3}66%@'{ teniﬁu,ns col@lt ®Atribute to chronic
a at ent al so. teach a .
graft feiegiioy 18f‘h‘é[g’ﬁ‘|gé§‘§‘? ng"‘éf[%énﬁeﬂ‘of’ﬁ@ P?‘éﬁé‘ﬂl‘%ﬂr‘ﬂ%&gf‘?@glﬁg‘e"t activity

were ®imifda8 AdhniBledih g Clest Nehibikctd SRlyadt kel @k GTrah§diMt. This was helpful
rejection. This can be accon‘pl i shed by transfecting

in preveatipg pee KIPHEP™ PurAssharmsels disploprst hareipilugels igproved results
are oBfaH2 bYENRliRREHHEPo AR ihKIbRORTHNAIINSEr 8th N THEY 1BRESerRf

administration aids in preventing a chronic rejection of the allograft as opposed to only aiding
in preventing an acute rejection. The result is a longer term survival of the allograft as
compared to either not administering an inhibitor of complement activity or administering

such an inhibitor only at the time of transplant of the allograft. Although very commonly it is
desirable that the allograft will survive for the remaining lifetime of the recipient, there are

times when the allograft is needed only for a shorter length of time, e.g., a bridge organ to
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prescreeni ng donors and recipients to match the donor
allograft to the recipient have over tine increased
wo b@7avasage | ength of tinme of survival of allpgrak1087/005290

many allografts are nonethébess rejected during the
life-time of the recipient hi general, the prior art
advances have mainly been directed to overcom ng acute
graft rejection. Further, the role of activated
term nal conpl ement conmponents in antibody-nedi ated
al l ograft rejection_has not been exam ned using

bridge #h ing yptl &hﬁ AECIRISBICT PVEAIBAN G2RTGRAVEF BB itE ON eh*ermch time the

a]log&ﬁs\gﬁ% Rhgtte rgédgﬁ OfRé ﬂan%ﬁlvﬁl timd %h@&ﬂﬁ%ﬂl%ﬂ&?@ﬂl vary,

herein and as exenplified 'n the Exanples advance the
but wall nenallyrbedprgear than thpyimewtividiich agpte jestion weyld oc¢wrandfmay be long

enou%l %o?%hﬁ) Zeéuia:“og % B&&Hl %He;\%r#o(ag{]f%f §1§e<f dir{ival for bgdge ﬁraﬁ may

esen3| reciprent ds are presen
be sef/erahhenthp,r@g.ongmnglthi | ograft survival by using a
proper conbi nati on of i mmunosuppressive drugs in
C onpme ticat lamig-tena inlliibil'rdncnfa:drripﬂlérsd:m attiany will pro]on g allograft

ement i nhibitor. th and. Uses The ne
surwxﬁqs pggg}fnﬁevygﬁ?cggg-l g)dwﬁlgﬁ 6P81pb%enzlaf:t6\éqn§ﬁwas mnhibited in a
chromi¢ifaghioaland hoemepdl atithegnes trdnspiant | oﬂlemadmanmsﬁtemem treatment

durin%r;{l:ggg:qg (i)(P)é L %1:(»: ?qzrtﬁlﬁ Eiggtu'ﬁﬁpgéagélhpéraﬁs ?ggzlfne e dalgl treatment but

is notCIRAREETEIHi 1yl tFiatREAtOIChrafie tHeh@dht a1l hiesRin0dn @ﬂfédulve fount of the
the art. Antibodies can be nade_to _indivjdu

drug wyths GHemeg refipieat-| For exampbimainsiered methpd ‘Sé?lﬁ%‘éﬂﬁ thg anti-C5

mondcforfaPantitely Elizfhdb in(thE Geatfhett., Indnwlied St Sitbons suffering from
6, 534, 058; "publ i shed U.S. Eatent appl i cation US

paroxyswa) Backgrngiheraeglobingria (N htecghamatalz@)beewpémmﬁgreéraé a dose of
hHl |

s i R

consnatndtljcglo@g egmlealg:omgun@ent Ratieity agl hz(}(grdaﬂ}) inhibitgd tiRagymppitoms of

d
T L e
compidsmr& yr mpementatehg thﬂ eekky baforeahe patlizoniap ipinaCheattdidr removed
| ex, Protei

from 6{y0 gmeée arev\ﬁ niG tﬁaahgxgﬁtp?fn esﬁgﬁfngrﬁ%e%éyE)gpglﬁ.ggﬁenz}dministraﬁon

of 900 slegato tRu llo griagdeEpiEnPahcniveApd wadksdbr IO réaibidhfeatittle of the

patlexat W&%}?’?&P% tg'gg%%% € deg’ls\*/eregéihmuéa sfn%rggc‘?sﬂ, ?i{heg}e( thisison a

dailybhsis 60 ai@{wes@ngﬁn@fs r@@ﬂﬁéﬁﬂ&ﬁim&fﬂ an/aﬁfeaw(?&ucdmgaﬁ the drug in the
neut r ophi oxl datl.ve rst, 0] nent . medl gte

a“"gf?%ﬁ‘i E Bgrapsetds 2 H‘@Q&’“ﬁﬁ%‘%éﬁ FRCtiopfpadespausgd;y more than

just cbﬁlp‘léiﬁerﬁrat:tl‘ﬁé?ﬁ)ﬂgé] g7 8ytheclp@v ey e %Qﬁ@im&&& iltdidedl |,
of the known net hods of i nhi bltlg]g npl ement and |ts
lmmla@@mmﬁsaws Sagh FRBICESPATD Fﬂa‘éﬁﬁlﬁf 48 meovenm giepdt regsgtion.

are not é ted tQ, AIG or ALG OKT3,
A preferred method of inhibiting complement activity is to use a monoclonal antibody

which binds to complement C5 and prevents C5 from being cleaved. This prevents the
formation of both C5a and C5b-9 while at the same time allowing the formation of C3a and
C3b which are beneficial to the recipient. Such antibodies that are specific to human
complement are known (U.S. Patent 6,355,245). These antibodies disclosed in U.S. Patent
6,355,245 include both a whole or full-length antibody (now named eculizumab) and a
single-chain antibody (now named pexelizumab). A similar antibody against mouse CS is
called BB5.1 (Frei et al., 1987). BBS.1 was utilized in the experiments set forth below.

Antibodies to inhibit complement activity need not be monoclonal antibodies. They can be,
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dacl i zumab, basilixi mab, corticosteroids,
15- deoxyspergual in, LFl 5-0195, cycl osporins,
WO aerabileus, azat hi oprine, nethotrexate, mycopPEnOBZNB005290

nofetil, 6-nercaptopurine, 2bredi nin, brequinar,
| ef | unam de, cycl ophospham de, sirolinus, anti-CD4
nonocl onal anti bodies, CTLA4-1g, rituxan, anti-CD 154
nonocl onal anti bodi es, anti-LFA nonocl ona
anti bodi es, anti-LFA-3 nonocl onal antibodies, anti-CD2
nonocl onal anti bodi es, and anti-CD45. An allograft can

e.g., paiptlond aatibedias pFhen may eddjtianalhalpe andtbodp feagyeents. tArsantibody

fragnfint &ec'ldd RS End1EhidEro, Y F’ Fa@rﬁa tF(%L’ljl,ta?s%s‘{ljé’-cﬁﬁﬂraBzibody, a
i 'dney ung, pancreas, 'I'iver, ar’tissue, eye,
domatmamtdmdyl apdsn Fs,kiFrurt}bunm'eans wull kmwolbe' theserofesktll inghe art that

antibg &S G pPRSHARLDE GSAEIT L | ISR S niMEi Aol S hliRgE o8P R antibody
may d165TB6PASEA utstéd FS porkion| arhtthfrahé mukarit fFe dbésaﬁdtl’hcfio:lite
t he fallure of :all qgrafts i.s that one response by the )
complerpery; die agtibodiesiol hfglrsaﬂn the RreRenL diSFlostTE GRS Re arty oftRese. 1tis
prefe%moame%mamea ah@BoHitSwhéh tHegedipleRBbf B8 aNbgiahds aMdman.
b-9 which are potent proinflammatory nol ecul es which

Admzmseimmenczau&romugmm failure. Wthout w shing to be
bound by any proposed theory, Applicants theorized

t NAGmiM &tk dtichi JT8hd fﬂlﬂltfl@"r GRtdBpleaenth@iviyds GolfoIndd according to
i nhi biting C5a an -9 whi ch was &ﬁ;sent woul d aid

methods Igrazeie thats @fr%ll mf‘é}P por dherinhipitonprg adminigigeed preferably
befork I?l?@ﬁhé%@atl@?‘aﬁspdnhﬂgﬂa%n bh& AL Ligl & ttankSlaMaBSE With

t he reci pren continue to attenpt to nount an

adminigiraien eesisyingdnaghironde fashiong rHrese indvkitarp ran addifienadly be
admitfstered ﬁ&ﬁ%&%ﬂ%ﬁso&&%@é%& s%fa‘aé@ﬁ {Eebd ; o&s okburot

prevente co enent response W | O acute

Cgﬁlfeﬁn%genrt gis%fbg rlﬂéonpr()b §H§’Js ofta%'rﬂ% | n i o] sdcomgplement activity

bute to c roni c gra rejectio
and angmmpunRsippTesHive mnhmdbe Ufanu‘énchge phin nmdtqamnoor medicament

poe R TR oL R e b LRI G Moo sorviva
ina mmsxehehpba:ﬂtlcum p:hwaabmmgvaaoﬁﬂw allogedt |Iorp,reﬂatrbd ambbhm<ants the
ts disc 0se erein |II siyate v
mediE RO R RARERY (PR R P SRR P P able for
chroric hmgﬁﬁtrdtﬁ)hm) tHehiesipleain gf theraltogehifi, forsdxaatpilq stabledformnlations are
ection of the allograf

ng. a chronic as.
cmplg ?gnd:e{tgmowlgpdéma?tﬁ,gtg{a Weﬁlf%m P]hléleglﬁalgg ;éac}(age is formulated
and p’rﬁa@&! m;vh thaihﬁlsrsﬁﬁhﬂlg f(bré‘coacﬁtgé’rg %ﬂn{iﬁ&ﬁatﬁdﬂdﬁma brgf thati@hibits
ograft. as npared to either, not n1n|ster
complempgiackyitand &%F’é‘ﬁﬂh’ﬁ“%f’%sb‘fet‘if“% fo rﬁaﬂpgepb# 'ﬁg oflggma. In
certai erhbttiReh @] the mhadi@imdnb 6r el aRfent lbzﬁuﬁﬁgﬁ RFbrmaflatel Qnd prepared
al l ograft. Although very commonl I.S desirable th

such that 1t4p F%‘&’rbé? forpqyentigh G4 9@1%@%@%%{%%@ fthedipg H@t inhibits

comp¥émthcti®fy Rh@® Me imn\&ioSuPressive Mg (1812 rbhigicat bomeafibgraft.
is needed only for a shorter length of tine, e.g., a

br A%ﬁnﬂi&ﬁﬂcd] Q;Béltc@g &f iH@px’ékdﬁ? dtéatdshretrﬁ@y é&ﬁpxﬁ’ée%&rug that inhibits
own organ can recover on its own, at which tine the

compleerfastivityand atjeast opgERMBBOHPBERSE Ve RN digihamnaceptigal package
may AlHer @oxﬂﬁﬁgé a Yokl foP EndRRaetnitstlati¥@" Yhe pharmaceutical package may
also comprise a label for self-administration by a patient, for example, a recipient of a
transplant graft, or instructions for a caretaker of a recipient of a transplant graft. In certain
embodiments, the drug and the agent in the pharmaceutical package are in a formulation or

separate formulations that are suitable for chronic administration and/or self-administration.
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but will usually be |onger than the tine at which

acute rejection would occur and may be | ong enough for
w@hwoonodx34 ej ecti on to occur. This period of deBCT/EH2007/005290

survival for a bridge graft28my be several nonths,

e.g., six nonths. To prove that |ong-terminhibition

of conplenent activity will prolong allograft

survival, experinments were performed in which

conpl ement activation was inhibited in a chronic

fashion and not nerely at- the time of transpl ant.

cAhgpresept digelapie arﬁemﬁ%vr@%la(p%we% frryptions and &raedations
smtab@@fdr‘?l%e&ﬁbri océdién ehib%ﬁin‘i@mt@f)row& Bﬁlgi'i@&f anth? f6hulation

ly treatnment but 1s not limfed to daily
comptlslegpn@ntlbocﬁr]m@h]r@thS@mmtlewa|ct1v1|tmar|n:t aiyopsotectant. In preferred

embogmgen‘f} t arﬂE)%Hptfo%ul%thon g Hgal#lg f(grthm%l %g@%iéﬁz{ti&m, for example,

exa , a preterre
the anmbotlyl dmmtdmn canis |staﬁ& ndharahtiveadmbaitimeod\preaidt aa imyedyionrsystem

reat ne n studi es of ons suffering.from .. ...
compliSFe R RS e SR ST BB RIS CopaRie aodgip ot inhibits
complbgend e&iviBdfid ik $it & f&ehuddtich sﬁlﬁlﬁﬁle(ﬂ)r Qp&tiop/ pati ent once
every 12-14 days. This dosing has been found to

c O!(Fpmnﬁldy egﬂiﬂoﬁﬂﬁﬁ |vsh|em§ éryl?]&ﬂt;ﬁiéhtgt(ﬂ"ﬁm ﬁl&lserﬁ @h‘@l(ﬁﬁﬂﬂireferably
iV an reat I nni ed the S
inhibif PifpaRe (Hhtem Beicapn SlemmEntat 3 40 PR AT OruShip agtbody that

inhibitPfoPmaGén bheridaf 66BpRneAPSPCSIRIY whéle aARB6OXoNE Atibody
two weeks before the eculizumab is inpactivated or

fragmephplsgwhe g antihedhorgsntibeay fiesment may br adwiman henapged.
cmmée{zee%y héle&?Xnthﬁwdy%fgnnb&d}Bﬂmrﬁ' 0 Eéﬁalﬁen%d&%ts the

nmg to the allograft reécipient 'once every two weeks
whole arsibodner antipdyi fragmentmaytinhibét gheavagnef canplemgnt §5. In ceﬂam

embod tsé(riil'iéJ 1b%§2 ﬂ%rrga%{ {s\ eF ] afy # cal kY Qﬁoﬂﬁﬁdagg})ody, ora

daid y basi >another sc
singld-shane qlutnboeid/ tlo pmafmecbﬁmbadm@fse thei anibady fnragment is [pexelizumab. In

altem%{i\l/'lcg lie? ! een?bc%(?lgl er th{:%&l’{o% gnq odygsg chfju‘cf%uglabl s vell

gra R A S T mor e t han

I Y43 ceﬁzgrr{%m%n% enqg ta: Alrgé ds%h af ad ahtlb&/dé/S tha?lrlhlt?i?s o\{l!g%lgment activity

t he exp e hent I rmunosu san S Suc
is presgnt IuDSme dosagt: cforfrm,rWllneh can be pmlpu]m/lerstutadge foraetf-administration.

. _.rejection. A preferred C | enent .. .
simitgl} 31 pingspPreeav S St he pasent oS iy T s in unit
dosagedomanpl &;mantatéaspxaﬂdctmfeweegsrbser@ausfcrdsmeb@nng intledadedithin a

This preyents the for |on a_.and b-9
conta Pt e S G g PR F o7 FIREH BrPiBomedls pen. A
doseraiich £3Mhe\ddk&icaicR d@emfeuqh &.StEatédtes, 3026898 Ay alsSbeised, for
antlbgdles that are s |f|c tgwaunan conpl ement are
examplgeotyith @p igjection @ﬁfe"ﬁo pﬁ?ﬂ“ @&¥€ant i bodi es

diig %Eﬂﬁﬁ@rﬂbﬂ)dh'néats ReuBAImEb Bfelivéred imé ldusipeltodifhed of 600 mg via -
whol e or fuII-Iength antlboqy g“fM/naned ecullzunabg
25 to 4 aniguis; [Ygindusiomeverud e Haexs oREe firatb wepkse foliowsealy 90Qung for

the ﬁﬁﬁ %Leaf i"’}néd)}g %{Xr, M' Jb%tmg‘évé% IQSi b%ays thereafter. Administration may

be via IV infusion over 25 to 45 minutes. Eculizumab may be diluted to a final concentration
of 5 mg/mL prior to administration.

A “stable” formulation is one in which the drug (e.g., an antibody) or agent therein
essentially retains its physical and chemical stability and integrity upon storage. Various
analytical techniques for measuring protein stability are available in the art and are reviewed
in Peptide and Protein Drug Delivery, 247-301, Vincent Lee Ed., Marcel Dekker, Inc., New
York, N.Y., Pubs. (1991) and Jones, A. Adv. Drug Delivery Rev. 10: 29-90 (1993). Stability
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called BB5.1 (Frei et al., 1987). BB5.1 was utilized
in the experinents set forth below. Antibodies to
WO pdwrho313conpl enent activity need not be nonocPCIEE2007/005290

anti bodi es. They can be,e. @9, polyclonal antibodies.

They may additionally be antibody fragnments. An

anti body fragnent includes, but is not limted to, an

Fab, F(ab'), F(ab')2, a single-chain antibody, a

domai n anti body and an Fv. Furthernore, it is well

known by those of skill in the art that antibodies can
can bp @pqqgwﬁ% At a gel(:ggch tegnperatyre for ageleyted gmenarioge dor grample, the extent
orsefELIRUIAE ing PR oA CuPRERIASE f AR rproten
stabildm@bemnplem‘ét@i@ | fhouhtation andyebagrervhereintessghas apaut 10% and

-prefe%igg’:kgss e aB5M 519/9 ogﬂ(y?l p‘%éteﬁl@iﬁﬁ;}:h{ a§ dh %rgg%ﬁea{eo ltﬁﬁ lgo%nulation. In

umani zed e reci
other&hib(ogrraértts IaSyanchemsann agghepate §d)nnattlomfohd5hdui§dyﬂpﬂlhtdtmnsand storage

dm tion of the inhibit Iengn
of thd oyl FRstone B0, g EERAHode" RRUTRCLb THUEGDPPIHZed
formAktidn niag be e afHereid fiRSiAcicaky Ml atggfégawlﬁ tﬂamophﬂfezea €stmulation is
referably before the tinme of al

less thanahaut A ad RIRTeErDI ¥ lest Hianabpgt . thrhg}m Iyprhilizeshfogipplation is

store@gt"Q B o8 tbRLd 104kt A Széz{}U iR gtHeP eﬁ‘ibGanQé?xltsC sta®lly @Pthe H16&M
i nhi bitors can additionally be adm ni stered during a

formylagie may beapsaseigd usingrauologiaal agfiyity assrYepi sode does
OCL £
o e S B L
lyophilizrdrysteppfoesisiafienagedilupnt suble thag thef protein s dispessed in the

recongﬁ‘ k&ﬁf&?xﬂ 1a85n TR4L FTE M tu ﬂ%ﬁﬂﬁmé{:‘ %*Luﬂ%’l' fsfrraﬁon (e.g.
canent package 1s use I'n prolongl ng a t
parensaral\/admhlstmtlan)rte @ mutlemtttp hertrqamdtwnhl tteerproehr o)ﬁmterest and, in certain

f. f I
embo?#égrllw\é gk th% r}g\t/ein% on, %g 5)% 3:1% hrllcgplé ﬁgﬁ%bl?e gorfsgl?cr%q?%etoga aglﬁxbmstratlon

p d.such t
d?ng IS0k mca ¥e08nst{2 fll,f]‘oem}ué%tlwn 13 ﬁ){e ?Ef%lg cgpfnngern}at%(}dlmfzntls By
1sotc&XéirTi§|nﬁhanS thabthe foonildtien bbimterasthae BgentyA) the Bame bk@btic pressure

as huf iR AT D6CaRts TEPBUHR BULeCHErALD Have ib SSTP LG B sy from about

250 t@ aso lpki(Dﬁfit ]s@dﬂ‘hﬂtﬁ&dnaid 8asQfed Wiengld Ugpdrpaéssineltritd-freezing type

q? EE ment activity and the i mmunosuppressive drug to
Omnopﬁérr iBRBRLE- of t he aIIograft In certain

odi ments, fhe ne t or nedlc nment .package is .
f ok nfnoaf%act%md ip? a*ﬁg which Vher corbmed siPragiig (pgp antibody) of
mtere%tsq;genmmaah @r&cﬂtsﬂfi@éd&fegGﬁam@QMﬂV&tﬂ}ﬁ'ﬁﬂcQﬂngﬁbﬂhlﬁﬁofthe drug
ug that |nh|b|ts conpl ement activity and t he
(e.g. ,.amg?fb@ WBPR dxanhifizatipy @r@ guhspauend stofrsen (EXsmplay lyoprotectants

includé &L%ifs'ﬁufch ab\siF3Ed BaRIMa1 038 arPAR#B3RIdIuch RS nYnBS&Nhm glutamate or
osure may conprise a drug that inhibits

hm‘"&'&ﬁiﬁl‘é‘ﬁbﬂ?"‘a’é‘t suehtay beigineap lyqteppic %ﬂ%'esqchﬂﬁ MEDpPrBse|fpie; a polyol

such Qgﬁ"ﬁ‘ltydnyaﬁh%@f SRGEHCHEAS, ? lfrpt[)f BeJcefd?) rﬁ}ﬁﬂnﬁﬁ xylitol,
chronic admnis |on he pharmaceuti cal
sorblmcqngg@aqmtyl propylene glycol; polyethy]ene glycol; Pluronics; and combinations

thereof. The preferred lyoprotectant is a non-reducing sugar, such as trehalose or sucrose.

The lyoprotectant is added to the pre-lyophilized formulation in a “lyoprotecting
amount” which means that, following lyophilization of the drug (e.g., antibody) in the
presence of the lyoprotecting amount of the lyoprotectant, the drug (e.g., antibody) essentially

retains its physical and chemical stability and integrity upon lyophilization and storage.
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al so conprise a |abel for self-adm nistration by a
patient, for exanple, a recipient of a transpl ant
w@e@i7t193164 i nstructions for a caretaker of a rBCI/pSm®0t/005290

of a transplant graft. In éertain enbodi nents, the

drug and the agent in the pharmaceutical package are

in a fornmulation or separate fornul ations that are

sui table for chronic adm nistrati on and/or

sel f-adm ni stration. The present disclosure also

provides | yophilized formulations and formul ations

s ThealslileentGofiinterest hespin igere whirhdppbarmmasauticaly ge¢apiable (safe and

[

non tg%saﬁgi %drﬂﬁﬁstn%ﬂ})hbc?g?ﬁ%léﬁég%pﬁg QLK P RITRE Iév ﬁ kafflhn of a reconstituted
formulgtagr. cExarhplaty. diluengyietlede stgribmvatdr, frentesostatie water ifdyadjection
(BW]ff']g,ra %tl cred ioheyog]tn bglogla(f)s% (a)t%%%{igdosnaq%ngp f’en ?a gall%g 'solution,
ngékl’st@ﬂmain M&iean‘bsmls;omms provide an injection system

conprising a syringe; the syringe conprises a

C ak Epredgeateeitiaiarcongoand azrhid}mad)betakiﬂéd tonthie ldilent to essentially

redu@%ngﬁeﬂglg%{niogﬁg Iﬂ}/ﬁl{t a%gﬁ@fo%?%{pgg t J OHB{S}%J Ithteaproguctlon of a
multl_a.fﬁﬁ Qﬁctdiﬁ@! Iﬁj&h ch;orrthtt Bh, eféefﬁiarﬂpls c EQSM@&S W@B&hﬁﬁﬂ Pteservatives
i i nhi bits e matjion of te n ment Qqr
inclugfogtadqexidime ﬁuanmé'rﬂrgmoawm ﬂ%ﬁ% ﬁafamﬁﬁf)wwschloﬁe
benzd1R6MBiI Mloride aghixtirlof GRYIYeBPRBIMAhyIEREdnturd cMYPId8s in which the
anti body or an anti body BlaC?mant. T’{we whol e ant i body
alkyl groupstar lumg- shabigrAopRouRds). prd Benzgtheniunk gierde.eBther types of
prese?xmtlr\r/@§ 1&%6%0&9‘1&%5‘1‘1@@&1@%'&@% Qutyﬂmd lpcqul alcohol alkyl
fragnent. In certain enmbodi ments, the whole antibo %/
parabgps sirehi dsausthykorguepy! patapen aatashol, s¢sorsinglecysfohexanol, 3-pentanol,
andn?‘cl,{:g% gnent C5. In certain enbodiments, the antibody
ragnent is a Fab, an F(ab') 2, an Fv, a domin

anA "‘g@l‘iiYnIﬁ &Sgen? i§1aR9 ﬁg@ 1@1@&&%5 td ﬁ]leﬁfcﬁ;h?ﬂ %qmlxture and

the anti 8 ra nment exel 1'Zunab
contrd:ltlt@rtn dhe pleysprabstenqted of rlﬂb@ld'pplshtzgi cztldwe(e ghfscditatas thequigduction of

an essentlgﬁ yl uB ngrrm I?)( Ihqlzegr gﬁé hid ma1 natn Oé)ge %roreiqStrucvurte]) a1‘§xempl ary

|nh s conp

bulklpg agms mcmdann:imdms,@ﬁnﬁ@ Ipn’lerbiylﬂh: ggevol laad pmbitobul arly
suitable for self-admnistration. Simlarly, an
i rvhmm@iugb/r esmbiﬁelyagha'hted)énttbhdy poresdatiordécanHequeparedraging a
lyopro ec cimp fprQ{ereﬁi a Sll.l nzggsgulfﬁ %sds%séa(%g L?];. grr'e{é%lﬁé/_\%fe\gl{i%}é:lg%)g%]ized formulation
can bmredunmlmtmnt@nmtq a $tytlec maiolnyt,ltufeﬂrfoaﬁa’lapbreha\ang hahntibody

cart.ri dqe refil.le ringe o
concgiialibh Slfish BTy na I s o abPRoAab figh tugHer, preferabiy 3-
10 tirfed IeigherGandQrRo& @&mm??. -sgub@ Higled) t}ﬂgﬁ rthefaa«am@kig coMéentration in the
an. i.nj i 0 t he present di.sclosure. |In.
pre-1{appilger TorpnaRTerseeh Righ ProBhasnt uatiprs B brscqnditated
formEiat&g ererdiagisﬂeﬂ:dof) bé Partitulaviyauseful ixhedADthBiferat Batiod is intended for

I nfusi on etg%7 2dasforthgﬁf|rst 4 weeks,
subcwtamqoawéamws P PasBHe fheevery hagh RIGISE concenteptiog in fhegeconstituted

formt1A68n, 30O rPBn QMBI fdrinuldtistrdh B @imatile fails to display significant or
Adm ni strati on nay

unacceptable levels of chemical or physical instability of the protein) at 2-8 °C. for at least

about 30 days. See U.S. Patent 6,821,515. In certain embodiments, the reconstituted

formulation is isotonic.

When reconstituted with a diluent comprising a preservative (such as bacteriostatic

water for injection, BWFT), the reconstituted formulation may be used as a multi-use
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be via IV infusion over 25 to 45 m nutes. Eculizumab
may be diluted to a final concentration of 5 ng/nL
W@eri03103164 admi ni stration. A "stable" fornul ati PET/US2007@05290

in which the drug (e.g., aslantibody) or agent therein

essentially retains its physical and chem cal

stability and integrity upon storage. Various

anal ytical techniques for measuring protein stability

are available in the art and are reviewed in Peptide

and Protein Drug Delivery, 247-301, Vincent Lee Ed.
formuletiare| Suphlafermulatien is wefitlyfor lexamply, whegtassubjeropatjent rrguires
frequéﬁ r&gﬁ)ilrlut’s?t;/a(l:tggl\é B)é‘ %Héé(g‘gg%lr Mﬁl’icyd Yi or %elg%tg é‘%ﬁgte gr él?%lr?igec r]pedlcal
conditios.eTbe a@»dmtagem)f penmloduseFfonntdxawpisehattlh’éwiéitatemeascfof use for the
patier%gl%{c}g&atvsléags ea alko%ngtgg?%?ﬁg B%egztg$1%]ocgo angﬁ resgﬁs mn'a mgmﬁcant
cost sawagpfcﬁ tha@mashfabluedr sirasersel erhl dusesrane paekaped mvbenglenv:al (lower

f cf t han about 10% and preferably | ess than about 5%
‘"m%"l‘ HUPRIPSERIH: i s present as an aggregate in the

mul ati on. In ot odi nent s, i ncrease in
et D5 RRT ATOmEPT O HEIAGHAI PIeZE T, K Iation comprising
the st&psUfags 15:5 hilll8ng ¥ @RRivré 8£5h mfbrasu}«aha @ﬂy&‘;ﬁﬂte@@nt and (b)
eterm ne For exanple, a "stab Ophl lized

recongtéfuting thei lyaphiliyedym it afisespd@hin dilyonl Pslgbat the reconstituted

formB B LR Ronil ahdStabieophi I i zed fornul ation is | ess than
about 5% and preferably |l ess than about 3% when the

| YD Bl eZstn & rRicaRshiRlis R0 ipPovilQ RleidiwiicB c f’x@t’fs @%} a contamer
| east one year. In other enbodi nents, stab

whlclph@}ﬂe B hydpbiligd apixBie phgn e@lb@awﬁ@dm@fm@ta@t mnél(bbméavctwns for
recon hﬁé Ig}ﬁ’e 1 ﬁlﬂ)ﬁzedﬁn&tﬁ&%ﬁﬁ h'ﬂ%é‘rﬁ fa%m"eib% hl‘ﬁﬁ)dd?/ cgﬂgentratlon in

een prepared by dissolving a | yophil
the repomﬂt@utnd faomuldtioni drhej antigle ¢ff masnfacgue mab'rfatth@‘n@nmrtsp @isqcond

contamer wh ({?ﬁio%? aad!?uén:?rgﬁ: g%a%@osIaHL %t%%%h?c&x‘oRQB\Jﬂg comprising an

econs tron 1's suitable
aromatctnalmlsﬂ)“ ation (e.g. parenteral admnistration) to a
patient to be treated with the protein of interest
anth injectioarsystem cﬁﬂb@plienentd@cwsutdmay ewmphtyi aamedi‘catjon’oéelivery pen

as de%?]‘lebleé\h 6% I’Satcnlf“.‘}ti’% 3%1 36 (f gak%%lfllt(? Flggrﬁsp 9 Bnav g’eteg'na evgloﬁed to

tor ¢ Arecoanst it ut ornmul a I'S” preferab
faciliaer maisdfedbmdBMMmf mgdidationt o nedidasompfithe fdrésgent diselosure can be

t f t f tl h
a o B 11 5 QPG b 0P PR ar ey P i ppRlement 5

and/ovlah hmgﬁaefu';ipk@sshawgemn cmerméd:eatmn&mlué@ pendAtlabedd vidbRolder into
. to 350.n0s oni can nmeas r usi vapor
whiclh S BLGF sph P &BFTBedienon e D6<HmEer! herap! Kokt &1 clonete

generAny Itwmpeg@treeﬁ;wwh |p$oﬂn{oiphlﬁ£dh|sﬁl WiisC mevmﬁm &angfitRedial holder
a ru ant |

ter

includisgRO SRR FYS B AP ec dblfodedREHIF Cmila P proximal end
also iREM8éCRbuntitpt ABAdsi by etfagliiien shnibdydvkich ,@Mdebcacaﬁvew BNdose

yophi | i zati on and subsequent storage. Exenplary
settmg};gg@rétuéc Aggisrosable medication containing vial for use with the prior art vial
holder includes a distal end having a pierceable elastomeric septum that can be pierced by
one end of a double-ended needle cannula. The proximal end of this vial includes a stopper
slidably disposed in fluid tight engagement with the cylindrical wall of the vial. This
medication delivery pen is used by inserting the vial of medication into the vial holder. A

pen body then is connected to the proximal end of the vial holder. The pen body includes a

dose setting apparatus for designating a dose of medication to be delivered by the pen and a
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i ncl ude sugars such as sucrose or trehal ose; an am no
acid such as nonosodi um gl utamate or histidine; a
woredoisbasd ne such as betaine; a |yotropic sal t PEIYUR208%005290
magnesi um sul fate; a pol yoB2such as trihydric or
hi gher sugar al cohols, e.g. glycerin, erythritol,
gl ycerol, arabitol, xylitol, sorbitol, and nannitol
propyl ene gl ycol; polyethylene glycol; Pluronics; and
conmbi nations thereof. The preferred |lyoprotectant is a
non-reduci ng sugar, such as trehal ose or sucrose. The '
drxmriama@m&:banmm@@d@lmﬁt of tmylﬁr@stal}nﬁmal distanpe corresponding to the
Se]ec{ rdtgyé ation in a "lyoprotecting anount” whi ch neans
followi ng |yophilization of the drug (e.qg.,
se
%@%’%’fo tl'g:é‘ 8%@?[ i Fs @ﬁ%léé%&é&%éexfépéa%ﬁﬁ% gx%)cﬁ&‘é’n“é?‘td of the vial
holdeessc&ﬂhhaﬂhb proxainal peini ¢fsthp lny&ile ahnrmhaiptci'mnlmadeptum on the vial. The
. stabilit adlnterlt hi ation,. .
patierd i giccls 2065 Py Spraidsy hE R RS s SRR R LiFHD tpetiver the
selectieg dpbar TRedoskiseirtling meaﬁakﬂngn(s $@t&o ?ﬂﬁ»dn Ifi}qacttcﬁvdfahé selected
adm nistration to a i s, usefu or th
dose. p Fampatient Big nafmavqs&lgrfﬂﬁqafqﬂtga “F?ﬂl?rﬁ‘l“}:i’t“h"o And E%}ﬁsr%?g}or art
medi&Htlow 1aliSerypeh 4al 8 csﬁ\eémé,ﬂ I0atiBh foldhe nek i eGhiadd ﬁle&\i@h&fn
for injection (BWI) pH buffered sol ution

admipjgisatitiat Ehegnedisstian l§éh‘i= W@} wil pegqmeexdiauptsd a§‘6‘I %?EVFféh such

admuﬁ%ﬁ&%ns%f %Q!d%a't:@ﬂ The ﬁi@ﬁéﬂ&ﬁ&m s%ﬁkﬁ!ﬁésQﬂe vi%] holder from the pen body.
‘preservative" is a conpound which can added to the

The ety &fal may thesbpramoved and disserdsdc tf’ep%wwé@@m bainsgrtedymto the vial
holderr r}ﬁé ViV L6t gelf Q{ﬂén%d anbRYSasds@fbleli! éaﬂ O {J‘&plamed above.

UCtIOﬂO reconstltute ornul atron
i ncT it aggé?%zﬁ%’ﬁéfﬁﬁf% BRI R IRIPRROE Ty piom for aceurate
dosingaxd we!eemfmsgmAc&ﬂsegfr m@chmm abios aratahblorkinge allews the user to
kyl benz | | QL] '
accura ei(}; %JJ?%QB(& %\kx ?{nt rq-ouédlgaé{sgtt M v@iﬁ'ﬂ% #@%eg*i) 3&% ggr? ’frloglnad

prepabkmt\h:ﬂmfumchctﬂtmm Cf@ mjfdchéue doy@eﬁmﬂicpﬁm ehe/ader wssrts the needle
ols su

i hel d : I, b | d
andet B8 S BB S oft SO o er 0 R EShriom, i pe My be an
entirgby ﬁmharﬁeeall’l allaenmg of Ettrﬁ&hlﬁkli combmgcﬂ mlthﬂélectﬂmﬁxi chmiitay &l gecurately set
nt an Cr.eso ul kin
sl SRR 4RSEFT TSR 10! EHO TSR AHP MR DS Ui Patent
6,198 .contri butes to the physical structure of the

| yophilized cake (e.g. facilitates the production of
arrasgresint alskipsnidial sor ;ﬁ‘bidﬁ@d’dnkﬂoﬂéﬁi—rﬂ&i@& otfek ded-release

t t bul ki
form aéa?ﬂsi‘s'\?%ea[}a%%wﬁ%&or ; %e%@lv?fm»é%ﬁ Yy col

nEhEBpt S §ﬁ)56@%ﬂ§tt§a§ §a Ry 2888 of reament (e, o
recipleiOPf 4 ARdgRatt) Witk efeanedibaticn (@140 HitidbdRsS ﬁid:(iﬁék‘éﬁt dikclosure and
trehal ose whi ch |¥F§Bhl li.zed fornulation can

at leapte NS BT Y IHRPTES FetRsP B BRRYBPE S BLURE R gp aolus or by
contihi@dudUhfilsioRbvRAY bBifo@Bf ik ] ByPRYramuscular, intraperitoneal,

intracerobrospinal, subcutaneous, intra-articular, intrasynovial, intrathecal, oral, topical, or

inhalation routes.

In certain embodiments, a formulation is administered to the patient by subcutaneous
(i.e. beneath the skin) administration. For such purposes, the formulation may be injected
using a syringe. However, other devices for administration of the formulation are available

such as injection devices (e.g. the Inject-ease® and Genject® devices); injector pens (such as
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concentration which is significantly higher (e.g. from
about 2-40 tines higher, preferably 3- 10 tines higher
wa@pa7meHs4 preferably 3-6 tinmes higher) than theCT/US2007/005290

anti body concentration in Bkhe pre-|yophilized
formul ati on. Such high protein concentrations in the
reconstituted formul ati on are considered to be
particul arly useful where the fornulation is intended
for subcutaneous adm nistration. Despite the very high
protein concentration in the reconstituted

the Gﬁ@?tm@)anmﬂielesmvm@é éme+ Medi) eion® pnd) BanJieetar®)i ang gubcutaneous

pmch%kﬂbg fails to display significant or
unacc p 'Ievels of chem cal or physica

abs °‘”’Pt*%%e"%§w§‘° o B8 Rscbod b feteyafte g B7Ghine

Exarrmhd:somhmrm-s pffbheel hyewamef illustrgoonf adrane adf iorended to llmlt the

St ted W ni_copprising
aiscidg3f Bn5 P oE PEOEIRIEIEEs Mooy SF Y oo
specxﬁmlgcddsonbe%\)z ard élizedc A tfoll o g dbbrevidtvink are wsey hbin:

S Jt| usef.o Such.a formul ation
ABMIS Ghtifasy P thaleshfiegt St B R st MR Ao PG, acute
cellulﬁf ioh; AGVR ,Ricsenabdulitefebtid CIN, g cREpdHi; 3@ ¥yclophosphamide;
or agent to treat a chronic nedical condition. '%

calgeeredﬁcngnrMQP 1 eangytehematastic rrotefizt; YIS T, mean surv:val
t"neﬁﬁﬁbhkkﬁhﬁﬁnﬁ@§ﬁ of use for the patient, reduces waste
by all ow ng conprete use of vial contents, and results
in a significant cost savigRgspeiear the manuf act ur er
since several doses are packaged in a single via
(lower filling and shi ppi ngegRats). The present
di scl osure al so provides a nethod for preparing a

AnimbB'dRd IR0 sl PPRSsivel DAL gmelaﬁzta%m &fH (ﬂa)k% Inaphid BALBZ (H-29)

a mxture of "an antlbo and a rotectant; and (b)
mice fkaglsest k-abs: BagHerber. Niaigg) wplzéulg@/& Qeavase chesep af gyngrp and
rec1pi%n@' {ééﬁégtwélép rlnttﬂ@bohgﬁ reg:rgr??rgx ﬁlﬂﬁ&%pfn%ﬁﬁylll EH:]J: %1ﬂ1§nts were

~ “isotonic and stab manufacture I s also
injected ovﬂd@@lA Iﬁbf'r wigrkgifye B-co dapy frgesdax @Jo endpomtt aginetronygri usitil day

100), *b?'vsqﬁl é‘ Egﬂ%%@( b Gfanﬂri%ad}t\bmgé{n-@%%ﬁb (eloneBB51,

prote ct ant PnsStT uctiofis for reconstit
Alexmhé’lﬂayogﬂwtlca:le @qnwmgécgmawhl R dlay Qre’htfolﬂ@mad biebvicabweek, day 0-

60). 2%1{1?1? qyerg RQ&S‘%E turn@y c%rrlnvézlﬂl Igf‘a’con alt Rlyet ngn%al Qaﬁe Facility,

Fticl e of “nanutactuyr e
Univewsitppf §\éesa:rs émnmb aodb&rmeared/\furoh ah@lrdmcra vdtﬁ thergidelines

estabﬁ%i% byaff ConAEh Shisbrit® ?&bfﬂ%rSafek?ifeﬁﬁ 8o L8%y st em

S cl OS Lcatlon

Skin Prersensmz%ttog ﬁﬁualgﬂ'l ehiless ol I&i glrnﬁ%uaelggj (%%x n:{pf go%é w&acut into square
piecebBfli 2Ht:in6 Bnﬁi elahsptintedems thavakldahe Balds/o pedlpitats’ thorax one week

facilitate the se|lf-adm nistration of nedic %J on.
prior 5 Rfac b SR RGTYR DL Lo VR AeTined as Complete
necrosis of the skin grafts.
Abdominal and Cervical Cardiac Transplantation Seven days after skin presensitization,
C3H mouse hearts were transplanted into the abdomen of presensitized BALB/c recipients by
anastomosing the donor aorta and recipient aorta, and the donor pulmonary artery and
recipient inferior vena cava. In the groups with re-transplantation, second heart grafts

harvested from either naive C3H mice or long-term surviving presensitized BALB/c
recipients were transplanted into the cervical area of the recipients carrying a long-term

surviving first abdominal heart graft by anastomosing the donor aorta and recipient carotid
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a drug that inhibits conplenent activity, for exanple
an anti body specific to conplenent C5, and/or an
WO povwanaexsppr essi ve agent. One nedi cati on del i VREC/URENT/005290

i ncludes a vial holder inté4which a vial of insulin or

ot her nedication may be received. The vial holder is

an el ongate generally tubular structure with proxi mal

and distal ends. The distal end of the vial holder

i ncl udes nounting neans for engagi ng a doubl e- ended

needl e cannul a. The proxi mal end al so incl udes
arterygraudhthertpnaepiiononery afRy%ghe cecipipetrexkasnal juilahvdin é¢nqlde§lde) The
neart s AL pRACHRRRIS Uk Pl ARRAY Siney R TRABAN fndrejecion was
defined @&l conglletercessatbmdEpulsatitinst al end havi ng a pi erceabl e

el astoneric septumthat can be pierced by one end of a
ExperdmwbbéGemdewitéLedamipieats widre rardoxil yrassigned tofeighh gepups, each

.vi al udes ,a er .sli ly dis
consit Gt BHAGEVERCHRPR: PHEE LT ARAFFERT I PGy e Heated wit
CsA; Grabp 3,Thice treatidoaith OYPHISkéutes, ¥niee frehtsd WaeOICKY plus CyP Group 5,
|nsert|ng the vial of nedication nto t he_vi al g
ug, sA Group 7,

mice freeth Wibantiche A% QIGHR Oc TraeF irente \e,mb @B

mice irBfted With HEldSmAY Bms RSP, loRep BNwidedRAted wials ntB€i5thAg in
apparatus for designating a dose of nedication tq be

combynatipy @f EgARPA G - pWihen sardias impuligs dsparatanges prlPale Phf
POD10E t1id QRREWeRS rehldRed F&H rofliind ﬁllsioYoéyo 'imﬁ‘mﬁbﬁtst%@ﬁ&mstry and western

corresponding to the selected dose. The user t he
blot apakysispipmry samglagbyase epliretedtor flow odemeiria apelywﬁ@né icgmpjement

te

e sl Sl L0 LA, el on
POD} éMSé“rfbr pioaps 36, & tesalbowd fyeomparioperapaifote tpenpeiot. Serum
sl 35t SHRRRELo RO % 95 54 Y] G 15, EFL 61y e secuenia
changep offi ahtijdefibd aitibody id%ls&mldemhﬁxﬂerdaﬁ actlﬂikbe Imadddéivin, Mnen trlple

renoves and ls ards. the ne S
therafy FRERted PRt A PO BBIGPURES Bk PR HOBIAL L G ey Sere -
transﬂ]@n@t@@ wath & ScohdBedte XA naBGUEITIE Hesre i & dlD(D—ﬂﬁy surviving C3H heart from
dm nistration. . The nedication in the vi i becone

W L.
anothgs FRSSURUF e FIAY B EPIRt Wit Ok the S4pad ﬁsm gdsht animals were

includ®hGAtH Atrars ﬁm@@khﬁnt t hen separates the vial hol der
fromthe pen body e enpty vial may then be renoved

GrafidFid ol SLC T(sd@E sandplBEWerd fikedGan ODEbfisred F@thal ddhgdé.Bpecimens were
vi al hol der, gand t he vi al h°'§§ and gn body can be .
then ¢rabedderin perafffy apd sertivacd XPIRB8y d he RUEDsEPRIg pgFtions were -

examh A8 la GHnIEN FERINBF YeviRALY m@ﬁkﬁbﬂl ¥y B@ﬁth@ldﬁiétV @nterna for graft
mechani sm for accurate dgsi ng and ease of use.

rejectiysingidae theapressice aE vasgulits, ﬁ'&rpatbaﬁlpehwﬁwgmaamﬂ@cyte

mﬁltl%ﬁ@ﬁ ﬁ‘ﬁe@%ﬁﬁ@se\bé{”e §erH§ bs:td) @0 %W 1 ShidiRhf&{dn88 2, mild
be Tnjected by the pen froma prepackaged

Changﬂ, él m@ﬂerm,fd‘?f@agﬁ%é’ﬁ 4, markedj dgnge-he dose of medication,

the user inserts the needl e under the skin and
ImmupehiseassergistiieF RigBicHBRICRECCHgRS Werej qut fiom tigsup sargples mbedded in
Tissul SR P geP(Optimum Cutting Temperature, Skura Finetek, Torrance, CA)
mounted on gelatin-coated glass microscope slides and stained by a standard indirect avidin-
biotin immunoperoxidase staining method using an Elite Vectastain ABC kit (Vector
Laboratories Inc., Burlingame, CA). Specimens were stained for CD4"™ and CD8" cells with
biotin-conjugated rat anti-mouse CD4 mAb (clone YTS 191.1.2, Cedarlane Laboratories Ltd.,
Hornby, Ontario, Canada) and biotin-conjugated rat anti-mouse CD8 mAb (clone 53-6.7,

Pharmingen, Franklin Lakes, NJ), respectively. Intragraft monocyte/macrophage infiltration
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entirely mechanical device or it may be conbined with

el ectronic circuitry to accurately set and/or indicate
wo b@7derage of medication that is injected intPCT/H82007/005290

user. See U. S. Patent 6,1935891 . The present

di scl osure al so presents controll ed-rel ease or

ext ended-rel ease fornul ations suitable for chronic

and/ or self-adm nistration of a nedication. The

various fornmul ati ons can be adm nistered to a patient

in need of treatnent (e.g., a recipient of an

was detctest i stringig With hiotimeeinesateshrat antiymouge Mast | pdly(Gsdarlane
Labol‘en@nc%r € rﬁorﬂﬁ? %rﬁﬁx% %;?ﬁg )atML)ﬁ&SIgGOJh% Igg/l ?Pos?%tlrogtlln grr]aﬂs was

I munosuppr essi’ve agent y i ntravenous
detectesl witbiotnwonjngated EArANtumonsH-166F and Mrana-rpeusiedal\/bmedarlane)-

For 1(5ent 1catb gn éornia ?rlﬂl ﬁggslhm rs%@t%ljlst ne%eﬂally mculfated with goat anti-
acero TOS aneous, rt

C3 ot mtf-%wmmm]@ial Alel(QaideE Sah DlegQICA):, bmtm_&laiecbtabbnt anti-goat 1gG

(veckg RbTatd) R Eith Hu bR R Fer PG g P yratorics, South san

Fran&sdoc CAINSLidSs eredvashed 6athipHosphai&biffeird RhimshdtatOsteps, and
For such purposes the formul ati on may be i njected

exam&%qdﬁgl glgtl rﬁtjzéoscp.mle]y ggatlvgtcHg}ro]aéyﬁre gerfogped by omlttmg the

prim&9Fhibsdieat mnmuﬁ&%xﬁﬁg%’ds%b% iR e RYEH- bé\béﬁﬁeﬁ%@f each
aS injection devices (e.g. the Inject-ease(r)

sectiqmp gpe Eive m)dearéwfzswésweqmﬁréwsfe prafesmedy dhe ascttwes of

1mmx§%§€€d9{(ée)s): staﬂﬁﬁg W%#@é%d&ﬁﬂb&%?to( &£ Qccol\éﬁ{?% YEHe Qb difihg Minsity: 0,
Bi oJector(r)); subcut aneous Patc ivery

negatgyes tlensqmwr@l rﬂ"es‘@ﬁk stpnihgdist, erafe stagyieg;dad @t ber intensive
th reference to the follow ng Exanples, which are
fered by way of illustration and are not intended to

F loth(’é)gkI %21;1%’ V\%ﬁuﬂﬁ“g%nh :’hr?%tgﬁ eﬂggﬁl‘,efgr(} zﬁ] rllll)o(?lljees were evaluated
in thspaeiplént sefunyby E@ﬂ&cbe flobedytometre (Bedtdn Eed(ms'bheMountain View, CA).
[ [ [ her ein:
Glotg et S RARRLAILPAY, B O IRLEE Bplcet e wercipaucd and
incuUaa;deaIBﬂd'ﬁ) foABRmiated withakium fonT wjiectomniv] aA¥Bxpaiadntal groups.
as ar, .rej ectjaqn; A..cycl i n; P :
To std P AT G o IERRR 187 B A LE PIeGeU ek o apd incubated
with Fﬁf’@-&)ﬁhﬁlgﬁﬂ&é gohedaitibod p spdctfidfol théVBd portidarnf souse Y&b or with
t PCD, postoperative day. anpl e | .Met hods
phycogyhsinscanied mgw&wﬁaﬁwéc gﬁ@@ Hyhiain gbepsedgM (Jackson
lmmt@ﬁ'&l?es}arml Qﬁb@r@fbr@e\l—@/&t Gidve, ])A)no?ev&h]lalqi@@&hjﬁéﬁg'd g&Rfanti-mouse

bor, Mai ne) ghln 25-30 wer e chosen as donors

IgGla(ﬁd\Ir%Gﬂra@ﬁfson?Se vEnZR0E 9A)4 or Vit FiForpaiugatedigppippti-mouse
1gG2h TR ASUER 08 SHMTTC Ehj 6 SEPESR bt MRS Re 1gG2b (CALTAG). After 1

hour of staining at 4 °C, the cells were washed with PBS, resuspended at 5x 106/mL, and

stalmw]g

analyzed by flow cytometry for mean channel fluorescence intensity, which represents the
antibody-binding reactivity.

Complement Hemolytic Assay The purified anti-CS mAb was serially diluted twofold (175-
0.1 pg/ml) in GVB? buffer (gelatin Veronal-buffered saline: 0.1% gelatin, 141 mM NaCl,
0.5 mM MgCl,, 0.15 mM CaCl,, and 1.8 mM sodium barbital) and added in triplicate (50
pl/well) to a 96-well plate. BALB/c mouse serum was diluted to 40% v/v with GVB** buffer

and added (50 pl/ml) to the rows of the same 96-well plate such that the final concentration
of BALB/c mouse serum in each well was 20%. The plate was then incubated at room

temperature for approximately 30 min while chicken erythrocytes were prepared. Chicken
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injected with CsA (15 ng/kg/day, s.c, daily fromday O
to endpoint rejection or until day 100), or with CyP
W@ 4@7mop1By/ day, i.v., on day 0 and 1), or w t hP@mUs20€5005290

mAb (cl one BB5.1, Al exion Bharmaceuticals Inc., 40

ng/ kg/ day, i.p., day 0-2, followed by tw ce a week,

day 0- 60). Animals were housed under conventi ona

conditions at the Animal Care Facility, University of

Western Ontario, and were cared for in accordance with

the gui delines established phy the Canadi an Council on
erythnagytea wegawashed drml with£FVB™ togfer agk resuspended to a final

Presensjti i on b+ thi ckn ski rafts taken from
concelyBRGERLATCIBER GV BY T, TP B I S UG AP RB G e
sensitizlr']ea m@mdamg&dltigiﬁi&(e_tnfEBCqmﬁydDénaﬂ bﬁtitﬁﬂyllf(/hﬁlefoe}] i'IlefﬁiﬁlSéies,

t hgrax one ek prior to heart transplantation fro
Hopewgll, WL {19 o%ag!d t&% cells vers Inarbatrdiat de & *gg lémfﬁw&*}s&queﬂt
vorteX18E" 8k Selff whitehak hAsiEaahd1Sm1 HRH GV B arddsifsBEYdeddb a final -

Cardi ac Transp] antation Seven days after skin
volunpy efs24 siltin Y BOnThE€akchouswthreates(3Aabvelt, 2asg0anels) were added

into the. abdonen of, pr.esensj,tized LB/.c recipients b
to the,glate comETE “THE WY BI-GoPTAD &FdFPabrbitae Tt o hsnd
incubhta@ afleMec fHid 0N rTheds] 418 has Ah depbifdbedht 1000REIfOF 2 MEMand 85 pl
cava. In the groups with re-transplantation, second

of thefuwgematpn pas trRRsicaed tapr pew Af vy ¢lhepcratiiey plags | Ths plategyas read at

OD 4h 9887 §sBhdTh BHENDYHEELRECHRANAE bé&&qag&sﬁéé}naggg Wa8kfrmined using
_ Wwere transplanted into the cervical area of the

this feranilgsi ent s carrying a | ong-term surviving first

abdom nal heart graft by anastonnsing_the donor aorta

and reci pi ent car oiQRaaampley- &Nd GYB™ ceemtrelpul nonary

artery and recipient external jugular vein
% herfiehydisto- $00 &) —Fhe—heart—grafts—were—rerttored—dat|l y

until rejection unless otherw se indicated and

rej ecti on was (O 10624 1 psedconpdR e (OPSGHBF bevndfol)

pul sati on. Experinmental G oups Presensitized

reci pients were randonly assigned to ei ght groups,

each consisting of eight animals: Goup 1, mce with
with TOD% [@el @Bito] dBtaingd By tHe additioned 190 pMGVBEsantdmiag 0. 134 NP-40 to

mce treated with CyP;, Goup 4, mce treated with CsA
the 3Q,pganlf phicken grytiyociies as prepaed @boyah anti - C5 mAb;

Goup 6, mce treated with anti-C5 mAb plus CsA;, Goup .
Western BigtctnalysésaSeaication of frerendsapyggmpliessw @y irer foomed pn BIPA lysis
buffeMtGatd CRAISH Mhhdlog N The. (ot AR £dN GATRE RATA-ORoRA ifteRals, followed

and CyP. When cardiac i npul ses were no | onger pal pable
by migrocgptrifggtion) at i B H0g ramtfer W menyteshehe - f Glariisdishpmatants were
. i | o i i r . .
immedlE1D ool N 3l O Bl b K RACy B PSRl pompaible proten
assay dytt (BIOtRAD) ahbeatd iy sates(d Opo ppiteimbyvell) vesre sgparated o8 NuPAGE, 4-12%

gradicgrlrt d%-gdngl gtgkoq] lhg%‘@:&%? a‘{%ﬁ {%lﬁ’ﬁgo%ﬂgggﬁ&%?&%é‘f t%dpoil)pvinylidene
difluctldeqQPVIDR) meanpant sOAS pat pére $idef Mivitrd ol ufiap AtsembArutFansfer
apparatus (BIO-RAD). Membranes were cut appropriately at the correct molecular weights
to allow the development of the blots with two different primary antibodies per blot such that
each blot was exposed to a test antibody and an internal control antibody to insure equal
sample loading. The test primary antibodies including anti-Bcl-2 (N-19) rabbit polyclonal
sera (Santa Cruz Biotechnology, Inc.) and anti-Bcl-XS/L (M-125) rabbit polyclonal sera
(Santa Cruz Biotechnology, Inc.) were used to detect intragraft expression of Bel-2 and Bel-

x| proteins. Anti-calsequestrin rabbit polyclonal sera (Calbiochem) were used as internal
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sanpl es were also collected on POD 11, 21, 28 and 60

in Goup 8 for detecting the sequential changes of
wa@paorAaaaor anti body | evel s and conpl enent actPeT/U$2007/605290

addition, when triple therapy treated presensitized

recipients carried a first heart graft for 100 days,

they were retransplanted with a second heart. A naive

C3H heart or a 100-day surviving C3H heart from

anot her presensitized BALB/ c recipient was used as the

second heart. (gg% animal s were included in each

contrqlrimanpigpiiaedy Grehayasheekdl, 1A} oPegstion efsuimarfptibedy binding
was pSftbfindd Mebi@ugig%epégﬁe%r( 91? Pﬂl”ﬁbdgﬂy)dgxpo SREGL{REeS ;_rﬁgbated blots

wer e then enbedd In paraffin sectioned for
to a pglyslomhgpat ﬁh@-rnblm Iﬁcﬁpmonsmum tpdhogseggdagh predxidase HRP;
Roch L pRRRneEr e B SBNEEY doBlopbEbE EpAlircll hance |
chemjpuragescanco foridBEtdoinfugatedtdntibodhes (Rochiedraborataigs).and

| ynphocyte infiltration. These changes were scored as:
Statisficalndiysan Je dhta \ﬂérﬁirmﬂﬂeﬂI'mm@emean +8D.dAtibgradtesurdyal among

noder at e change; or 4, marked

ange. . .
exPer}’Pﬁﬁ}ﬁ‘o%TP‘él?So%(ﬁ%‘Eﬁ@?ﬁ’?d BY0R th feﬂbﬁ%& et Jdistalesieahidfe cut
immuinbRIAd16 S84 Findii R vesre QRRIOEEtPGki h ) thBI N BME WiRthe DTt ekt. IBbw

Optimum Cutting Tenperature, Skura Finetek, Torrance

cytorrgsuyc fiefarsnd d"eé??ﬂgbloétj?‘ﬁ ME e YEdsingPe way GO Y- deifferences

with f0&us REOE@EN *é}’osawéfe%ﬁﬁﬂgretl@ k€&t avi di nbi otin
I mmunoper oxi dase staining nethod using an Elite
Vcctastain ABC kit (Vectogxdghgratories Inc.,
Burl i ngame, CA). Specinens were stained for CD4+ and
Prese%’z"at?@l ith @ﬁﬁd&;&tsm g-;%hm@ BnfiBdyantdialdn m@%hem
mAb (cl one YTS 19 dar | ane LabOratories Ltd.
allogragis w5 PALBe aﬁCFRje"tCanada) and bi otin-conjugated rat
anti - nouse CD8 (lC| one 53-6.7, Pharm ngen, Franklin
Léﬂ‘@@evema sqi@gbes@@q \,zgpy]al mflplatgptaptmlcs presensitized patients in the

clinicTRBQ6 ¥ty SR RaRS ], Blily MRt nPONARhESHRUEEA BMR model has been

staining"w th bBiotin-corjugated rat .anti-nouse Mac-1
develppgsl thouddrireseasitiatiinmee fonpess reeigients-dn iy maded. d#AbB/c recipients

were g%@@:%?t} d\Riises n%%h%me&%%gé drrio 9L briindifiheation from

ecte usi ng biotin-co gated ant |1 - nouse-
the smﬂjdcgmt Saven dayg afer dlchr cKadarseapigizati¢ipiserum level of antl-donor IgG,
| fi.c 3t .0 enent. de iLhio
but notq afll’rtlbO VA ur; e{ﬁzfirgg \);ge;&tangnggc% %é QPe%?@kél&%hé"ﬁJe?ensmzed
BALMI rycxbmnasi (F&l&c (1@)1 ekhrt tﬁasplﬁintagm frGAY) saloreoddnoy as ¢lten performed

o] anti - ( Laboratories
in tnebEily AR Pl B D bbb T L Bearcgrapiy were
rapidiya8jektedrifii3sice 0. fd‘@ys b§|ACHR “R4Aractersdictsly wvete thrombosxs hemorrhage
phosphat e- buffered saline between steps, and (?BAL%/C

and ‘ftfﬁ'éfé‘f’"l(r’&"}f ¢ P& oé‘bffwrasﬁ\lé@fa? hgat gEisip Pasepgitize

recipiRs (R iMBHcLYsuPAV Al e, MBE d178. IR I0Y8 @J&Ishm 8% noH@l histology on
i mrunost ai ni ng was scored in five hig ower fields of

post-eperttivecday (BRD)andigyre d B-bid Sy aae éﬁmperﬁééi’ breeRsisizo BALB/c
recnpx@ﬁtrs a? [}{Ees‘?lm cﬂ& R&ft érgﬂ§ 1lp£resensxtlzed animals revealed massive 1gG

antibody and complement (C3 and CS5) deposition, but minimal CD4" and CD8" cell
infiltration (Table 1). Furthermore, circulating anti-donor IgG levels in presensitized
recipients were significantly higher than those of unsensitized same recipients receiving a
heart graft on POD3 (P< 0.01, Figure 1C). However, anti-donor IgM remained at very low
levels both in circulation (Figure 1C) and in heart grafts (Table 1) and it showed no \

significant difference between unsensitized and presensitized recipients. In addition, normal
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i mmunoper oxi dase staining were graded fromO to 4+
according to the staining intensity: 0, negative; 1+,
weowraead ; 2+, weak staining; 3+, noderate stBCTURYI7/005290

and 4+, very intensive stai3®ing. Flow Cytonetry The
circulating anti-donor specific 1gG and I gM anti bodi es

were evaluated in the recipient serumby FACScan fl ow
cytometry (Becton Dickinson, Muntain View, CA). otz

et al., (1993); Tyan et al. (1994). Briefly, C3H nopuse

spl enocytes were isolated and i ncubated at 37 OC for

levelgoaqf qemplement hemel Wi apvIty 3rar e shpen Hhbeth presgpsitized and unsensitized

heart %@%@%h@ht GE&H%MFT%J:%HE)” Thieke 404 fdidddhal 91% is an ideal
| g&b and he cells were washed and
transplmtub@deéélo sy ABME. inprpagnsitierd yewicninin wagl) camplenfang plays an
f nmouse IgG or with

lmpmtt%{t ré%ﬁ?ﬁ ?ﬁﬁc%?ﬁfgﬁgat ed goat anti body specific for

the m chai n of nouse |1 gM ( g§on | mmunoResear ch

Labor atori es, V\ést G ove, rw t h FI TG conj ugat ed

) ‘ T

( Cé;gA(G) ;gg%rg%*{\{%é: FEA g&i&%ﬂiz‘ég ﬁﬁg?g%&ﬁ?ems onnpg@%

Z\F}Ioll vaal yzed by flﬁweé’yltué%t ry for rreagr%sﬁﬁsrmzeﬁz

Gm'ﬂsu_orescen_ce intensity, which represents the

IgG Assay The purified antli-C5 mAb was serial 14+dil uted
twofold (175- 0.1 nmg/m) in GvB2+ buffer (gelatin

IgM Veronal -buffered saline: 0.1%gelatin, 1411+M Nad ,
0.5 MM Md , 0.15 mM Cad 2, and 1.8 nM sodi um

C3 barbital) and added ia+triplicate (50 mM/wetl) to a
96-wel | plate. BALB/c nouse serumwas diluted to 40%

c5 viv with GvB2+ buffer 2and added (50 m /m)340 the rows
of the same 96-well plate such that the final

cD4concentration of BALB/@ nouse serumin eaciwwell was
20% The plate was then i ncubated at roomtenperature

cpgfor approximately 30 nyn while chicken eryihrocytes
wer e prepared. Chickenerythrocytes were washed 5x1 mni

J PMMWWUW n = yar—
Grad%gofr?céntra??on lo ex ! /M in 24.q E)/ur mll“llﬁalkters

Ghi ¢ erythrocytes were sensitized by adding
3 m% e;a?egﬁ‘l CL i BC poI ycl onal antibody (Intercell

Anti- ?C%OI a ziza 10 }/\Ebjeﬂ faor ’Cf%prevents )Iﬁw tc;]ac zee
t

ndef nite heart
were | ncu equen

ves

allogndg)t sugxivalyin pmmekbénmseretmtmshed 2x1 W th
GvB2+ and resuspended to a final volune of 2.4 m in

G\lBﬁmmeﬂmet lodsi bdem mh@wmtmplayyme*mp()ﬂmtnb]/evi/e IABMR. -BBoweve, the

mhlbﬁ?ﬁy esfggwné%nctlon q cr P %(grgg al aﬁnea] %c%pltg Ia"lnelnp ??s%aea’e zg] tl:';lengS level in
highly sensitized recipients is unknown. In the study presented herein, the presensitized
model was used to study the efﬁcacy of anti-C5 mAb either alone or combined with CsA and
/or CyP in prevention of ABMR. As presented in Figure 2A, treatment with either CsA or
CyP or the two drugs in combination did not prevent ABMR and grafts were rejected in 3.0 +
0.0 days, 3.3 + 0.5 days and 3.5 % 0.6 days, respectively with typical pathological features of
ACHR including intravascular thrombosis and interstitial hemorrhage (Figure 2B-b, c, d),
which were indistinguishable from heart grafts in untreated presensitized BALB/c recipients

(Figure 2B-a). Anti-C5 monotherapy or combined with CyP was not able to improve graft
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i ncubated at 37 OC for 30 mn. The plate was then
centrifuged at 1000cg for 2 mn, and 85 nm of the
waempenmmsant was transferred to a new 96-wel | PCT/US2007/005290
mcrotiter plate. The plateédwas read at OD 415 nm
using a mcroplate reader and the percentage of
henol ysis was determ ned using this fornmula: (OD
sanple) - (OD GvB2+ control) % henolysis = 100 x (OD
100% | ysed control) - (OD GvB2+ control) with 100%
| ysed control obtained by the addition of 100 mM GvB2+
surviad nntéhmrhgra@s rorewziepted by AGSTR (FiggredB-of NdhBcke Q.6 days and 3.2 +
thro
roze eart 5PEs \Wa's

0.4 dagghreg%et ygf Rird EKE ahﬁﬂo ot\ﬁ% M\%‘%a ol tﬁér%%yf @‘P%l]ty (S‘,IS mAb and

CsA, RieFiAofoy,Sl Gaphbiliefo induSarg latherm Beapt :ﬂtd’gmﬂ sgyival nr:uﬁsea:htlzed
. C for mnute at 10-second. .i.ntervals
animals, coasgnlly PrOfaRICHe g SR g0 b eI Hs mronsh dieayafs were
also réfecte@bgisedre Humops rejattest witheasculifvRtidhiedsys, hemorrhage and
quantitated in triplicate for protein_content using

mlmrwétCéH gefifratiom{faey s 28-g} it bi-H +als§ éyyaéFegl{rB%)RkDyomrast triple
theraé?j%fkf&zl ezwl id ¢SBinRE Y 6 BEABLA bchﬁne%@dli\’/ﬂE{d%hﬁﬂe RBart praft

% gradient Bis-Tris géls and
surviey ovem Q0 days (FiggedAmindreseantized peithalo(Ps@lQivisathie adrernels without

tream?énft ?geétgg w(lt[}?nve%l:r %H@&%&gy(og 't\ﬁ"/g dq?% sHf rcgm% I'Fd?ibn) with no evidence

rogen) using a sem
of rqécBio@(lR@)'e 2B’Bt)b rlaﬂes pwsemsltw:ﬁ raqnpxeomdeﬂuaslsyowh m feble 2, only

minof BEBEES R s B Mo T P L Ry Bt i

their Idaof grafte bvlﬂhhﬁ} degc MH bl eteryhs naibes efithtse A ctlissivas slightly increased
. anti pody and.an intern cont anti body t.o. insure
i heag T SRR 1T BAH R Gridn BN g SN BiSOiedY e time of

rejectﬁd'iﬁdP'mD NG aRBtih trisé therdpy-thedled i‘s’tﬁ}hbﬁts ROdaY 3/ ﬁg&b o$ aa‘t survival (e.g.

anta_ Cruz Blotechnolog Inc.) _and anti -

PODéM f“?é)”"?%fﬁbw(t ﬁ%‘l‘%%‘ﬁ eagrée[né o( SsAn the f.(ljl??e therapy group, CD4"

and AR RANARIAAYR WaBnbibH&T & wﬁgﬁeﬁms&ew@ hdaRtgra@¢ 86 POD60 and
expression of Bcl-2 and Bclx r ot

100. Amﬁqidleam,ga@ﬂré@tﬁrnptrﬁar@fbMitc-boqegﬂclp‘éhléﬁh°§e\naluciem HPBRYEFH and
macré{ﬁf'ageéJ 984 £8nd ﬂtlﬁ‘l'iﬂaﬁdeﬁ QHH QA P@%'Wﬁts@{‘ bR @EP-treated animals,

ashi et al lon of primary

whll%th@ nrﬁ%aytlcm ofthase cwﬂs “ﬁérsmmmﬂasemq iDaRti-5dedbitragted animals
(Tablé%.pTﬁéﬁeQL:Tults %1%91@'(6 layat Wl%hglgy %%Eﬁ& a'nﬂ %@%A@er@b%s%he use and

to”a polyclona oat anti-ra gGfraction
efficacyoff eguteationa ltnmlmmmrsw \meag@ntsd&rseebé'mmenmg WeBMR and
acmeb%%%é‘éfﬁ{ e%%)m %Péjﬂ EJ%@L% Hfﬁr%?énsﬁ‘fng Yed ¥&L oped by

osure to enlfance ¢ um nescence

HRP- conj ugat ed anti bodi es {Ragche Laboratorles)

Statlstlcal Anal ysis The data were reported as the

mean  SD. Gl 99&%Hméwp\éwé&éas@mmngépﬁéammjﬁéﬂar oups

was conpared usfing the test. Histologlcal and
in DTCSCHSltlZGd mouse TCCIDIGDtS at necropsy

Gro

Date for sample C3 C5 CD8 Mac-1 IgG IgM

ups ' CD4
collection (POD)

Untreated 3 3+ 3+ 1+ 1+ 3+ 4+

CsA 3 3+ 3+ 1+ 1+ 3+ 4+

CyP

1+

1+

1+




i mmunohi stol ogi cal findings were anal yzed using the

Mann-Whitney U test. Flow cytonetric data and western
whb@v/1aE84e were anal yzed using one-way ANOVA. PCT/US2007/005290

Differences with p values léss than 0.05 were

consi dered significant. Exanple 2 Presensitization

w th C3H donor skin graft induces anti body-nedi ated

ACHR in heart allografts of BALB/c recipients. To

devel op a suitable small ani mal nodel that mmcs

presensitized patients in the clinic and to study

CsA+CyPABMR, a novel, full3y MHC ni 8rat cRed mbtise ABVR nbdel 3+ 1+

has been devel oped through presensitization of nouse

Anti-CSmAdci pi ents. In thi$ nodel, BALB/ Orecilpi entls werZt 4+ 1+

presensitized with C3H donor skin grafts one week

Anti-CS5m@b+@IsAt 0 heart tramspl antatden fr@om tRe sage donbr. 4+ 1+

Seven days after donor skin presensitization, serum

Anti-C5miAgM@ypPof anti -donor3 1 gG  bug+not ¢ gM ant i body weast+ 3+ 1+

mar kedl y el evated and reached to a peak |level in the

Anti-CSmbRe8Asidypzed BALB/x reci pi gats (di gune | Ap+ Heapt 3+ 1+

transpl antati on from sanme donor was then performed in

Anti-CsmATRARICGY ¥ sensi jjzed reckpi entg. Wphhouby g4 3+ 1+

I mmunosuppr essi on, C3H heart grafts were rapidly

Anti-CsmipRRSUAE 3. 1 Ogf days by ACHRy chajactenizedgby = oy iy

severe thronbosis, henorrhage and infarction (Figure

. | AR @)een ontrast,nosane heapt gerafts 4n unsensi i zed
Anti CSmé\%E—?lséﬁrcggf 1003 gLt ghalts 4n ung 4 2+ 1+

Gradeaséga, ?%‘ye; 96% T . - 'it', <
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pients (W th nmean survival time, MST of 8.2

.upsensitized BALB/c recipients at the sang.day,  hear .
-4 SRl L OahOnS 18 S ey hem i AP i G PP deposition
in préBhdiBdYreaipter@OreRLRIMRY hddeBalo)afed) deposition, but

m nimal CD4+ and CD8+ cell infiltration (Table 1).

Futdtnersiane, wal grevibadlyy BBowi td bider eie c_il@zﬁak@bﬁl:@nhl@ment protein CS
i ttgresensmlzed recipients were S|?n|f|cantly hi gher
mto

nareinfgematory medealesiG o Aand Gihs® (b eeshre Rt al- 1955 #chtp completely
and cBRALtEndY Blokk MSIR offBlernfer Activify BUhRekWan g"é@‘ﬁﬁ,"ﬁ%). In the

anti-donor IgMrenained at very low |levels both in
curregfj stedy, serminal (Pmplgracnt et Wk wanmcasired By assessingrtiigiability of
recipi%ﬂfjmbﬁsesmye\gfjlgﬁcgarﬁilﬂ)ﬁ&fpﬁ'é\s@ﬂgitigéd‘ é@é]&ﬂ%@@%c‘?ﬁe@%md was compared at

unsensiti z presensi ti zed reci pren
the saamitifimEaeint (BRI dvedtmentofguiepvathesithen Kisdi griGxP or the two drugs in

comb?r?attiiowhtax.n\A’eeg%ctS&pWQmirBJ QQ&EICR{C%tQ‘ gﬂ’f\h{}}, %v%ge %g’(ment with anti-C5
unsensiti ze heart [‘eCI prents w thout treatnent

mAb eRhenalend @)conttisgbwithiGeAl ordinddEyd cérapletaly smbhiilgtedrthisgetivity
Figupd 2R {1t ."i‘?ad%1 dPurthdieha A%Q{Fi | 1§ REFRELRAL 'é;fid- lus CyP-
('guredlplen’gsln' ?éﬁucéhﬁ¥enen Sb%%ys a%a$nﬁor ah?r$%?8lm(b'
treatedranirhas) alinhwlgemas sera obtalded fiom anti-C5 mADb treated animals at several
earlier time points showed similarly diminished hemolytic activity, suggesting that serum
terminal complement was inhibited throughout the treatment period. Furthermore, local CS
deposition in heart grafts was completely prevented in the anti-C5 mAb treated presensitized
recipients, but not in untreated, or CsA-, CyP- and CsA plus CyP-treated presensitized
animals (Table 2). As predicted, treatment with anti-C5 mAb did not prevent C3 deposition
in the grafts (Table 2). These results suggest anti-C5 therapy completely blocks total

complement activity after cardiac allografting in highly sensitized recipients.
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Conpari son of immunohi stol ogi cal changes of C3H heart
allografts in unsensitized and presensitized BALB/c
w0 e@7pdEBt s on POD3 Unsensitized Presensiti zedP@/08987/005290

lgG 1+ 4+ IgM 1+ 1+ C3 2+ 3+ C5 2+ 3+ CD4 0 1+ CD8 O

1+ Grades for imunoperoxi dase staining: 0, negative;

1+, equivocal; 2+, weak; 3+, noderate; 4+, intense.

Anti-C5 mAb in conbination with CsA and CyPprevents

ABMR and achi eves indefinite heart allograft survival

in presensitized nouse recipients. Conplenent has been

Longshm/wurviyirgl la@yzregraiftmivopt@nftsitizyti@nimlAINRresHotmVee hyumoh@ injury in

the prgserﬁ%'F eggor»%/ le(\:1%l ala tlgfrﬁnfol{J %g %gp alel/%/ cbc!n? Cl%rlngrgll Ez%z[tbrtr(]zts’]oanI of

accormb&atidnzed recipients i s unknown. In t he study
presented herein, the presensitized nodel was used to
stTudfarthbeineédtigatectiie odle dfitahti-CS rﬂNb iaihub@iralakjzatogranti-donor

ed wwth CsA and /or. eventi on of MR, .
allonrighogy BSEH ere Tesp e P eV et RO AP BT frsf Mg antibody
depo@zﬁoxﬂvﬂﬁﬁg hhﬁmhmmi@&cmqmnb ldnaérbmrgrdupls rmguxﬁrcm/gmws that on

ABMR and grafts were rejected in 3.0 0 days

PODbugtrmprgmsglzsd %\I@B/&dﬁgplepggﬁg@gg}v)&v?s\ﬂf ICHCT]?B?%%HU -donor

IgG aRALEREOOWERH pf&hdiHi Bl REipiatteta0ingdier hﬁhb@a\éé&%g%lr &0 drugs in
thronbosis and interstitial henorrhage (Figure

combinatigh, CydhaedfoneyB naﬁeﬁllytdq\‘gmegnbﬁmdequumrw@@mdcg\oais% levels,
whlle'zt%_ g?ér{tﬁpfg%g @%ﬁﬂﬁ'eﬁtbéﬁgom ?I%ﬂlﬁ@d Q/'ltﬁ't%s% Q&IIIF:’ C% gﬁl not further

. nonot herapy or co _ .
affectraptti-ddaioe antibadydevele agthgfsame dey.v il cantrdst savht trigletherapy of anti-CS

egt ed. LOur e - f)~.D. 3 6
mAb LTS SRialgh et UL ROhoy e Besldghy Bowncegutated
and rﬁchérbalgfw Idvel a0 DY, thenedftee remginmfg atittis 1081 wnAld dapd 00 (Figure

coI apabl g L on tern1hear#
4B). g ATe L U U TR ket 11 DEg SRehara R Typie 2
showprmk m@d@ba‘ftm}nWWtwﬂéusb NgGRva ppeseseinsthe rzi;ﬁ(diyﬁ‘eﬁeded heart

rafts were also rejected b vere hu
et S TR O EHPLSRUR PpRTHY SrIBUPE S HGRBMARGGRY ghivo drogs in
combmdﬁbmﬂ@@l | InketEdtiniglya vrieriptd Quefapy: %chmiUbd;(lieﬂosulmbas
gure 2A)... In_contrast, triple

gradually attenua edto a mlld level in the long-term surviving heart grafts on POD 100
(Figure 4C-a, Table 2). In this model, IgM remained at very low levels in either circulation
(Figure 4A, B) or transplanted heart grafts (Figure 4C-b, Table 2) in presensitized recipients
with or without treatment. In addition, treatment with anti-C5 mAb eliminated complement
activity to an undetectable level until day 60, followed by a progressive recovery to
predepletion levels on POD 100 after discontinuation of anti-C5 therapy in presensitized
mouse recipients receiving triple therapy (Figure 4D). Furthermore, intragraft C5 deposition
was also detected in 100-day surviving presensitized animals (Table 2). These data
demonstrate that ongoing transplant accommodation occurs in triple therapy treated

presensitized recipients despite the presence of anti-graft antibodies and complement

activation.

Anti-C5 mAb in combination with CsA and CyP reduces the IgG1/IgG2a ratio and leads to a

shift in IgG subclass to IgG2b in recipients with accommodated grafis.

To determine whether anti-C5 mAb-based triple therapy would induce a shift in IgG

subclass, which may be associated with accommodation, serum levels of anti-donor IgG

subclasses of IgG1, IgG2a and 1gG2b were compared between untreated recipients and the
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therapy of anti-C5 mAb in conbination of CsA and CyP
achieved indefinite heart graft survival over 100 days
w@ Bioguema3LA) in presensitized animals (P<0.01 PST/US10@7/005290

animals without treatnment @2 treated with either

nonot herapy or two drugs in conbination) with no

evi dence of rejection (Figure 2B-h). In this

presensitized nouse nodel, as shown in Table 2, only

mnor intragraft CD4+ and CD8+ cell infiltration was

observed in the recipients that rejected their heart
recipignisfwish agqommodntefhlieart guafie $era fremanirgatsd recapients seatained

e

pred iiha® 1083 0B kel BF BT It TG HGR Erigo ATyt conteas,
a sngmﬁearmrqxblcgf)n nte}l@a‘am@nf (géﬂﬂg(jga \amjobsnrvtediilp thee recipients carrying
accoré%?)@?t\%é lgra( a(ged [ IE<8 %?_,2 f trél}ee%nrrglro}ée e ?li;]snté%%ltrg&glents with the
accorhim@dhted mtaamgraﬂis/&lspha)tch antih¢rphsedtiénad aﬁyntgﬂom:r 1gGDB s atthpared to

the AT GEUTTIS HErEeG et BDaB. BRI CLboI 40N gt Rgfer of e

isotyp@da i Rcipiriageaéd witb&ithe€@bhothsifabl o avé Bfugsiif @bmemragon is
nonocyt es_ and macroioha ges,. was found in untreated and
|y

1ndlsf€%@glshaaﬂ:frorart {t:g'&uﬁ E?ée‘t?@nﬁl% afkese gﬁQaﬁﬁqllgate\}\}Fﬁt |aptiydegor IgG1l
1sotyf>é1ﬁqlaytbé aséo@nnaf with 854 fefdctionV\while b%hf:ﬂx&%‘tt An¥i-A&HH¢Ld2b subclass
in anti-C5 treated anj mal s (Tabl e 2). These
may funstipn 8s @ amt%cétVé aphibedyf andcrlpysran igpastagtialaim tanducton of
accolfiBdsigb! es the use and efficacy of conventional
I mmunosuppr essi ve agents, thereby preventing ABMR and
Anti-@Shh gy frﬁ&)n'zﬁ%fdﬂvtttf? el @J’Iﬁzfnyucsel&rzﬂﬂrx aft']fbl—Z and Bcl-xI
presensitized recipients. le 2. Gade
expraspnn i pighbxiedsiseedmaiss 'ﬁglpeﬁ‘ntheart al | ogr af t s in
presensitized nouse recipients at necropsy Date for
sahpfetemginesvheti@r wgeusal re@ionghMp@xdtipbetdpan gvrageadt ¢xpession of

.protegtf \%?é_roké:ﬁ%@-@ %g% ?_esgsiar%e_: tg Ilugl_l_ _lgnfillg_ydsnﬁg/rﬁ %ets +es§%_’m f_]lr_ot analysis

was epl8yed3to detec\ptdtei@S nintGesin Dedrt-grbft tdsuebHirdm highly sensitized mouse
2+ .4+

recnp%ﬁEsb_I%p%)%gﬁﬁcfg@@i\;i&g_ﬁ%nr{ gragé;ﬁﬁ_ {%u éylgx%re? 1§mi‘ebve%/of cl-2 and
Bcl-x3prdi¢ins on POD100, and these proteins were detected as early as 12 days after heart
transplantation in highly sensitized recipients receiving anti-C5 mAb-based triple therapy
(Figure 6). In contrast, there were no Bcl-2 and Bcl-x1 proteins expressed on heart grafts of
untreated animals (Figure 6) or animals treated with either monotherapy or two drugs in
combination therapy. This result suggests that graft resistance to humoral inju_ry in indefinite

surviving animals is associated with the protection provided by Bcl-2 and Bcl-xI proteins in

this presensitized model.

Presensitized recipients with an accommodating first heart graft accept a second

accommodated heart graft but reject a second naive heart graft from the same donors.

The ability of accommodated grafts to resist rejection has not been tested directly
under pathophysiological conditions where naive grafts undergo rejection following
allotransplantation. In this model, to determine whether presensitized recipients with an
accommodating first heart graft will accept a second accommodated graft but reject a second
naive graft, re-transplantation scenarios were performed. After the accommodated C3H heart

grafts have survived to the 100-day point, the time at which low levels of alloantibodies were
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Anti - CSmAb+CsA+CyP 11 3+ 0 2+ 2+ 1+ 3+ 1+
Anti - CSmMAb+CsA+CyP 60 3+ 0 1+ 1+ 0 2+ 1+
WE\R07ACERAD+CSA+CyP 100 3+ 2+ 0 0 0 2+ 1+ G ade&T/US2007/005290
negati ve; 1+, equivocal; 243 weak; 3+, noderate; 4+,
intense. Anti-C5 mAb conpletely inhibits total
conpl enent henolytic activity and | ocal C5 deposition
in presensitized recipients receiving a heart
allograft. Anti-C5 mAb was previously shown to bl ock
the cl eavage of conplenment protein C5 into the
detectsﬁ OFehrexihanst somplpment ast viCE hanreinrash toprekgagient lexels (Figure

4D), 19 Tese;llgﬁégd B QB/E Pec%gﬂltﬁja?édXvW gnt? %@%%‘slea/ tl‘fﬂ]p ﬁl%rapy, these
{&r i na conp ement activity In mce
recipid®9 $jceived a seeondiheagngraft Myq:ﬁcdlynenhtr zcxmmd; diigwte 7A) or a 100-day
acconfifiodatbd Vs W REPRIE PBD Ko BRSNS Bresh DR BALE Plegipient was
trans;ﬂzh‘lted(fmo Gfeyrtehk@tf y}tee;sremnehtmas rec{pipas edirpihg tah @ceanmodating first

t 1 me-poi nt at ment, of c W t it
C3H fgartey bhese rg e?%ela?tsfgg SFGond SRye heaTt I;ad ?ﬂdraéff ﬂésgtlre 8A) with
sever® A VFE Esmlg{i@ 8E9-thﬁ€ﬁ{btﬁx§ﬂ§éaw dottinthéd lo%uwle@t Imwnnwgtt When the

anti - her al one or conbined with CsA or/
acconewdafwrbwtséhyt hadibiepn @'é@?dtvrﬁusvwmgl for 190 daisgn .cieffgent presensmzcd

mice aexq': g a¥§qcoﬂ§' gé%ﬂsanﬁ:sygarﬂ@%&g %bam%thg?ré@gﬁgmﬁeﬁ recipients

Pt r eat
Carryxaedntalcqnnméatangaﬁtsahwmmm BATLSThexls wasewtsegh of rejection in

. L ' '
ooss LB SRR AL TRy S e 5.,
Thesd duaa irslératerthaeacrtonahodatniptrefre béconasresistanbiat the effects of anti-donor

L thr hout .t he t.reatnen er,i d Fur t her ocal C5..
antibagi A P P entchTonraby Bee aigaha P Rin she Byesepsitized
recipitite. &ditheraboroythe face diae d\d]fcﬁseﬁ&btabécﬁﬂmbﬂﬁb@gﬁiﬂ&jecmdta new graft

not.in untreated, A)EF C%/ dCsApIus
Suggeevﬁh%tra@a?r@aw@?%%wgﬂveﬁ ngfY LPE Bl e 2) . As

t ed, at ment n r eve

PreseRbiend seiricnsh Somb gty O f%(ﬁffea%ymmfﬁgfg@ he R G e

su t anti - thera C tely bl ocks, t ..

c o R e e Ryh i r SRy tg&%ﬁﬂ&&%b?ﬁﬁg&%ﬂ*mdatm in

this pmsexlfsﬂnyze_siaﬂsaéuvzcﬁﬂt_i beeme& Byﬁeiﬂﬁggéﬁhr’fhé grafis\eh8/&r fiaretipients.

arafts in_presensit nlmasarerejstant to
Specn%ﬁ%{% after ?Hr}y:artpgr% g’§%’h e(é;omm? Jé\/;g[:seafsltlzed BALB/c mice
for 100 ddys 0B QEcotfbBaed ﬁ&arﬁ@ﬂﬁ%ﬂﬂh@rﬂﬁé‘fe—tr&xs%ldn‘t@i infa Sécond

acconmmodation. To further investjgate the role of

presengitizedddA kBYC TosiMEntOrmE tFasfedovits rsAzlene (ogrse 7C), a therapy that can

prevea{ ¢ARMrirBRENon BRlafin VY 8y B ASdl Rtedl RufBEd] RE B orSEN P& C3H
| ow cytonmetry and intragraft anti body deposition by

heart uspwgensmﬁﬁﬁag@mem% dhe sermmmoadated 34} heagh grafts yeesmpidly rejected
in Csh tBAf HésenBieived BAGIB/e PecD sURffeRad ﬁqnﬁ;lﬁﬁﬁﬂﬁi tHeZSithology in
BALB/ ¢ reci pients had evels of circulating
accorampilated hegrt grafts was changed from normal (Figure 9A) to severe ACHR with
massive interstitial hemorrhage but few cell infiltrates (Figure 9B). In addition, high levels of
anti-donor IgG and normal levels of complement hemolytic activity in these recipients
receiving an accommodated C3H heart were similar to those of CsA treated presensitized
recipients receiving a naive C3H heart. This result further indicates that accommodation

induced by anti-C5 mAb-based triple therapy can originate from mechanisms involving

changes not only to the graft, but also to the recipient.

Example 3
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I gG anti bodi es. When presensitized recipients
recei ving either nonotherapy or two drugs in
w@oooiteEs4 on, CsA and/or CyP partially down-repti/asmd7/005290

circulating anti-donor |gG4ltevels, while treatnent

with anti-C5 mAb either al one or conbined with CsA or

CyP did not further affect anti-donor antibody |evels

at the sanme day. In contrast, with triple therapy of

anti-C5 mAb, CsA and CyP, a high level of circulating

anti-donor 1gG was gradually downregul ated and reached
AcutegVdsewlar Bgigction irp@ibegrt Tiaasriantation Madal ning at this

| evel until day 100 (Figure 4B). Simlar to |evels of

cifxpatiaehtsgvern petfordnedsto d@tferﬁenwh@témenwh{smfrmnﬂhlbltor of
formagloﬁ%lﬁerm-{%lc% léﬁ%&ﬁ@&téﬁfa%ﬂuf@&%ﬁl&%@e 0n agd whether the

nouse was present 1 nt rapi d

use ofi@@htan gnlabtter mfcopjumta'ns Mﬁhmdmmmhppmﬂaht would achieve long-term

at.ed wi th nonot u
slograSHM R AR URER Sy PrATENESE ARGy T oot BpfRod b bsed i
conjuh&&mRith cngs;amxi bndaymd&ﬂ@ﬁed waf amalogh A thetdrbtypic heart transplant
attenuated to a mld vel &glthelon -term survivi.n
r

from ﬁélélrnplcgrnétpt%A[jﬁ/%ei li model i agEinge tl-%ﬂb]lt%valsfulaf FF_]CC%OH model

with thBICSHREEB A UBIMi 88BERE Qtr&‘igly RIN Clridatihell S The t@hdpMitations and
circulation (Figure 4A or_transpl anted heart

other gReghqds e garfermed &5 dera%b@ i9)Wang ¢ S@R83) i zed

recipients with or without treatnent. In addition,
Heterpopig fardiao tarsaiora©d mab el i mi nat ed conpl errent

activi t%oto an undetectable level until day

f dntrenakeepinabh@ernioric sprdiactpansriantation was @a@ﬁ%ﬂ a§previously
describ%M ®lyswaRg BQP. 0003 pfBgénFiashaid fudbidRy Rhs atfbrmied on the donor,

herapy InN presensitlzed nouse reciplents recelvin
and the hegrieeref svasslpwiripgifpeedapysitu pithy h@ minicolq hpargizasd %lwr s
lactatd SORTbA !tlgﬂué?ﬁleam Rfiof @%&Fﬁ%@ ah§l1 a&gﬁbg@)/e {hid rsv\.{ﬂ)éﬁcﬂg/ena cava and
presensitized ani ma Table 2). ese data
pulmelsry Nsins atege tipated ondjdividgdt H@n@&@dtnm@m_ddnﬂmgmry artery were
transec?edu £r§d lh@ é%f]l QJag érﬁ? f P oth ]?ea&(?r%rp Fﬁ.g%{]ﬁ wag a%n revasculanized with
I ent tr Y] presence of -grart
end- taastdebmds;temoaefsdmmwmm tdimelnhmés:tbulmhalwmrteAylhild O reépientis inferior
P redu es the 1.9

) d/
vena Eaias WA R tndbor S4B e oAb Sl Bolth BB 17:0 nylon

suturé. e’I!th)b@rmtng dﬂltlﬁehgraﬁed)mdﬁhﬁﬁogh&feﬂ SlallSF d)ydﬁrteef dHdominal palpation.

whet h nt.i - ased tri. Ie th y woul
The g3k PulAIOT 38 GHEPOES AT LAE ol titite m e
intenE6CNpubshaibh Odr, Cswmtﬂbﬂeeb!ﬁbﬁorﬁf)f (aﬁdllac dﬁﬁﬂ&ed O%hen cardlac impulses
subcl asses aof conpar e

were BRlgERPURENEAPE &rafbwgiﬂ%mavgg Scrones B fPBnL B e Sl instances,

mice & WRBKRHS kARG WeAsti] AhefibnindSWede $dcalicedid gaf@eh histology.
reci pi ents contai ned predom nant |1 gd i sotype,

Resultsndi cated by a high ratio of Igd/1gQ&a (Figure 5A).
In contrast, a significant reduction in the ratio of

| O del(gfalag Wasy ¥R Wfice Wiighhify 7£CBPigh Rilese §p’:Ht iyt REk experimental
accommodat ed grafts (Figure 5A P<0. 013 Fur § her. nor
rougsELLHES FEBHTHELPIEMIE. bioptplint@ccirred on day 0. Histological changes

were checked at the endpoint (the endpoint being graft failure) or in some cases a mouse was
sacrificed prior to graft failure. The dosage of BB5.1 which was administered (40 mg/kg
body weight three times per week) was known from prior studies to completely inhibit

terminal complement activity.
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accommodat ed heart grafts displayed an increased | evel

of anti-donor |1g&b as conpared to the sane recipients
wowaoh/163pect ed grafts (Figure 5B, PO 01). |n apdi/uszm7/005290

the pattern of 1gG isotypedSin the recipients treated

wi th either nonotherapy or two drugs in conbination is

i ndi stingui shable fromthat of untreated aninals.

These data indicate that anti-donor 1gd isotype may

be associated with graft rejection, while production

of anti-donor I1g&b subcl ass may functl on-as a

pr@toelptll yeordrel) boine werd agmanyisterad - Hponds @ﬁﬂalm@lrérapnntonéally on

n LOn
doys FELTEbA2, Sy ASRRNTDALL s A0 et
intrajexipsreal y tiree nindes plet weele (dbbdaye iV cdnasiayr Endqw)emtxs the fmdpoint.

determ ne whet her a causal relationship exists between
[ miromgrzaf(tyoéoqpbaasﬁ almne)‘ picetveart adminsteted Ifsmefkg bopdsfweight of

resistance to hu r al ry.n.this d western .
cycloBPcB}n é gg?étlagecwg fl%‘yéé{éa %’ be&g{né% atg)aé’t%eﬁdﬁg oi#ransplant) until the
endpéit.erest in heart graft tissues fromhighly sensitized -

nouse recipients. Long-termsurviving heart grafts

WEG Rup3U ighti-OompRirems altitgidylatoie) s niite Bete alinginiitdded thelanti-mouse

r.ot eins PODI 0Q, _and t hes teing were detec
C5 afﬁsboéaﬁ%ﬁ iéFrfz%aAyé‘?é i A0rRe ke Boh s Hft&tHCBFP'HeﬁﬁY on days -1,
0, 1 daPfoYoSRA Biyi40zRE/K %Up'»@i‘% aBRGEEétdAdhARUtim&Sper week (Monday,
mAb- based trlple t her apy igure 6). In contrast,

Wednegday Fray) wefilghe endpoint- Bcl x| prote| ns expressed on
heart grafts of untreated aninals gure 6) or

arProapd’ (prtircegplamant antibpdy ungihdan ‘i HB%} tE?r“SP'\ﬂbt Rlpgigrctosporin A)
- mick Qvé?@ AR thO 8K AMbusd Bisinfifsdy BBS l'igeﬂe@txﬁgﬂ(?@ody weight

grart resistance to hunoral injury in indefini
intraapevsly ionglagnt hitreughsdayskbaridaverg alsioradministepedexadesperin A at 15
mg/kg o?\%ﬁl)e q'e t?ﬁ %11?%%&@%' %?ﬁgl ra(?td B%nhptﬂe@nﬁpom% hNote that this

resensiti res | ze recipirents w
diffemdoomtipdethemgrbupsin thetathe Bi¥Saf wasadmptistered éntoangnously and on a daily
accommodat ed heart graft but reject a second naive
heart graftfromthe same donors. The ability of

ac&?o'ﬂé%g ?Sr?tfj ?trn% nﬂ gntrl cﬁié{%.{gl\tlﬁ S%f %é Pg‘%’}l t%%glgg{ ?lgg gyc]osponn A)

tes i'rect
- mchveare admnmae@dahd: antundmsg 615raepbo:dy BBSﬂoeitM@\mg/gg body weight

| ot r ion. d t etern
intrafgs Rt SRR oo . ap 2 olli b el BY T m R RELT LA aaminisored three
timed pdrS)teehE{Mdndgy,aWtedMSIdhy,ahﬂiapl ulall&hgdﬁchndome:tHHBdaﬂﬁdmstered
raft but. reject econd nai v
eyelebhdiin At abReicRodEanian 88 e vAes Porneine Afrup piibthe
endpadi@meommodat ed C3H heart grafts have survived to the
100-day point, the tinme at which |ow |l evel s of

al Geamtd’ [facti-esmpiihathe hetibely chForgedls Léﬁ?i)l 180 day@ﬂph eyaodporin) -
. act|V|t has .r turnedto ret. t s, (Fiqure
mice e SmlnintEearB SripoBACH 6 PaR BParh i aup/ss PRy i
mtra@’ﬂtbn&ﬂy@ﬁ@a@@sﬁ , t rangl2efol bR EAPY AOtnthig body weight administered three

times per weeck (Monday, Wednesday, Friday) until 100 days and were also administered

basis

cyclosporin A at 15 mg/kg of body weight on a daily basis beginning at day 0 until 100 days.

The results of this cxperiment are shown in Tables 3 and 4. Table 3 shows the

survival time for the grafts. Table 4 sets forth the histological scores.

Table 3



reci pients received a second heart graft.

Speci fically,

either a naive (Figure 7A) or a 100-day

waewooaadat ed C3H heart (Figure 7B) from anot hB€T/US2007/005290
presensitized BALB/ c recip4ent was transplanted into
the neck of the presensitized recipients carrying an
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of a fresh C3H
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Exanpl e 3Acute Vascul arRejection in a Heart

Transpl antati on Model
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Medidr samrgy Domoshaldil egnniouworlpinge? y milthitiahge; 3 - moderate

change; 4 - marked change. N/A - not available.

*Vasc - vasculitis; Infar - infarction; Lymph - lymphocyte infiltration; Throm - thrombosis;

Hemo - hemorrhage; Fibrin - fibrin deposition; PMN - polymorphonuclear cell infiltrate

The results indicate the synergistic effects of using a complement inhibiting drug in
addition to an immunosuppressant. In untreated mice the grafts were rejected in about 8

days. Use of the immunosuppressant cyclosporin A alone on a daily, chronic basis resulted
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term nal conpl enent activity.&Goup 1' (control) - mce
were adm nistered 0.75 nL of saline intraperitoneally
wonodayr3+ 1, 0, 1 and 2. Subsequently these mi PET/WE2087/005290

treated with 0.75 nL of salBne intraperitoneally three

ti mes per week (Monday, Wednesday, Friday) until the

endpoint. Goup 2' (cyclosporin A alone) - mce were

adm ni stered 15 ng/ kg body wei ght of cyclosporin A

subcut aneously on a daily basis beginning at day O

(day of transplant) until the endpoint. Goup 3
in an {ngngase gb@pﬁeqwﬁwyalam(ql gmyxamqjﬁlg)l 5. dams @gstv@r@plant The use of the
anti @fmtmfgg%@l H‘gnhﬂﬂﬁ rﬁ%ﬂ?ﬁo%@ﬁﬁi oot ?EE?II lt]r%(ﬁ E(g F{f;&%n its
own, gmﬂj@yzgtlon bCCI.Ong aa& days rﬁqsl h@ng:dlartjyts 49 theggokyobgryp (Group 17).
The c&g\é) % . rrﬁlq%ﬁ {i]:{}ie e en A0S oi[xrr\]t}/\qu%f)(c[lvobspgax 'A showed a
synergitit leffearmlﬂe pEfit suavitalhedhyg e.mérldeddmml alélprpmﬁrﬁa{élyailay BDamt more

surpriging resti s dhg lEFfPP%sng e BHS1 58 m‘%%%‘%%‘?w

adminhiSleFRMMPERIEAIY FUdt-EaNsplant] 14 tHiOUAHR tﬂ@%a%u&ﬂdal%&sefoahﬁﬁe than
adm ni stered cycl osporin_A_at

bod
100 days s apahydagmay gregf@éliympyl@) &k .Adgyn@nq}lg't the Ptu%@ ogical results shown
in Taﬁl@dﬂghf'@éte th@tttﬁe biAinitRindribbel BB rlo‘mdtcﬂr%lo@bm A%r@féﬁ&d the

that the 1 was adm ni stered intravenously

graft &nnac@agwnbds bstter@mmt@r BB&nlt oL ysigsperie Ay algng.i abé algat the

chronlf@(ridrjmn%ngg o.@%%tS" f Eu?tpéﬂ{q Bnﬂ IAJ o?é’c%o@@ %?éflphdg%l;h an extent that

re adm ni st ered eantl- use
even BER01days p4$) m@spgmbtbme weiegiot histotagigad changee s¢enyin glre engrafted

heartga .Ssurv1 4l tlm ?%r ee 19 hegf\:l\ﬁn%dgl)é 1s4 ?%@%Cfg%i’ g%:%thg\%éﬁwtandard A

adnini et er e Pies per week
survivaliofd9) dayd inl thel anod2Bisdetlewedrte indisae ddtithrire ivell b an mdeﬁmte

SRR Sk S 8 AR e s
were peditdted biftheyreidt begii fobhdw sohteanindmbal 4 mild histdlogicalashanges by

aboug}i,a,y &%ﬁxgﬁsp“tbﬁbmmﬂg@sgre cEief BT ORI body wei ght

ra erltonea

10 PO B et et tietinuban tofbe v PRed B RRBS 1 on a

dallyﬂab/ﬁﬁ 8ayn iMedraseaydministday). Thédel aniffls Gaysnanyg sld\@fn@ig weight loss
al so admi ni stered cyclosporjn A at of bod

and uppp @ﬁ?nt(‘)(?’f‘ ao.‘ndd\gpqeysa ged aééépp.ﬁ.ﬁxtn hl&% tl}fa@'ageqj h?arr}s Vﬂf@ still beating

althoggvmeﬂfhﬁctrm(it@cnﬁcd it§is Q4P EHd BN Eroap & f slieyktuiied and it is
and 4. Table 3 shows the survival tine fo

unknewp Wipthess illedfseis wers seen. fidiepmil} lfedts wee rpjises when the BBS. 1

was adnfih&Rered intraperitoneally with a schedule of three times per week. As seen below in
Example 4, daily administration of BB5.1 via an intraperitoneal route did not cause ill effects.
Also, intravenous administration was not necessarily the cause of the illness in these animals.
Intravenous administration of eculizumab (a human equivalent antibody to BB5.1 in that it
binds to human C5) has been successfully administered intravenously without ill effects tb
humans in a study of PNH (Hillmen et al., 2004). Complemenf inhibitors may be
administered by other routes in addition to intravenous and intraperitoneal, with all such

routes being well known by those skilled in the art.

Example 4
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Tabl e 3Al Il ograft Survival Table 4 Medi an Scores of
Hi st ol ogi cal Changes of Heart Allografts at Necropsy
wok@rac1scores: 0 - normal; 1- m ni mum change; PCT/USI001/005290

change; 3 - noderate changd9 4 - marked change. N A -

not available. *Vasc - vasculitis; Infar - infarction;

Lynmph - lynphocyte infiltration; Throm - thronbosis;

Heno - henorrhage; Fibrin - fibrin deposition; PW -

pol ynor phonucl ear cell infiltrate The results indicate

the synergistic effects of using a conpl enent
Accelemab%@pﬁgmdwugl’ resenséténed iHaert braasplametino Heqe! essant .

In untreated nice the grafts were rejected in about

daysecond setoxf experimemts nwailasse dresanf Exgmpleshwes perform eérhélt the
rempl% rﬁ?&%'\llé’s’ prg%hglﬁtzl&ll mk%oBSFé’J@Lﬁ? r{‘@@%aéy@%ﬁ%%& {2
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also bI@Qﬁﬁse*dWli@ieeﬁSecﬂ multiyste bwﬁdrtﬁinsﬂrsﬁmp of (& @umei'Who have been

Th t f. BB
Pregnﬁlatgt Cq%;%ﬁ gg@g&l@s%sugag?& WL&%&% gg]o'gr%fﬁo\wéla an ABO mismatch will be

rapid Y@ EIHdSAndGeRIfc@WecaMst Bfgffﬂf)ﬁn&ﬂidﬁb‘éaies [ tHe0A BRLAWigesk unless
until approximtely da 0. A nore surprising result

steps pig tP‘Fﬁ’ct"d?e‘G“éﬁ‘ﬁFh?“ ‘?‘ﬁ’cli/hl ch BB5.1 and cycl osporl n A
wer e each adm ni stered chroni_call y post -t ranspl ant .
t ROENERIGS 1p fHeesg sidies WRTG panifigEedicy o PP hamA 'fc?e"dmo" to BBS.1

and/ogéycﬁo FRFINTAIC Rofides AHRRRARBAY BAYRI A& Slice were resensmzed with
ditionally, the histological results shown in %’

C3H skm Stiftsane mektprtqﬂiéo heﬁ;‘t Harsplantation fegm bléft $pnBBipnPr évfdng the
e G5 ASRPELOIRREL BB e LBl LR AAES lguced

transplbxaaticbmm loimasi espadrilpistalatiangn agéel@BEdhummtal rejection. Recipient
mice v%% s %tlorc]: A Ot ethglg( t%*%? ! afcé tc% SH%Qrc%F}nglﬁg %@?e as follow.
et R ant

even a post - ans ere wer

2 Iu(? f/ Iob 99 I Coarltro %Ggm ?eeg lb 018 mqg,eaw%:?%u%% L 30 g&were

Y of aS|n ese node
admnﬁl@lﬁ&lddb?fed'lll saline llﬁtl’&‘peg(ﬂr@aﬂy andatady bAsis beginwinlg abflayl Oi0and
bel i d to indicate that there

.d in th del, i
contlwa}?{g UIBtgl thﬁ%ﬁ%’é%i (Igflfafﬁ reée[ﬁp\%’ al of the all ogr aft. V\hen

BB5. 1 adninistrati,o stapp fLer
oraer 2R a Rl BB MR Bl SR Lhe
subcutari@onElly at @ dosd off 16 mgﬂdgdg]d@la»l/elg]hlamgﬁmukg/ombawﬁ (dtwyof&ﬁmsplant)
.]#ic vva the tinme at which graft failure occurred.
until tHeen 4' mce were treated differently in that

Il?%g E nggnl] al;llor‘?é ern%dc %vBesre % opmse}erea tLé’ as S use Xom{}llement

adm ni St rati on. ese anl nm S eca
mono&hﬁwl agibody BBS.1 ass damaCbﬂA(]' mg/ldgdiodytwdi)ghtaleﬂvmd @ntraperitoneally on

dails crificed. at tzltige ‘Hﬂg rafted hearts were

a dailybari bpgGina 3ey rbof o UG R RE dec | ned
Thérou\;qq (cyc?ogl{orsglt\an%rdg% oneg mlgeewgrteu%mxms%red cyclop%losphamnde

intravenously at a dose of 40 mg/kg body weight on each of days 0 and 1.

« Group 5” (BB5.1 plus cyclosporin A) - mice were administered BB5.1
intraperitoneally at a dose of 40 mg/kg body weight on a daily basis beginning at day -1 and
continuing until the endpoint. These mice were additionally administered cyclosporin A

subcutaneously at a dose of 15 mg/kg body weight on a daily basis from day O until the

endpoint.
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unknown why these ill effects were seen. These ill
effects were not seen when the BB5.1 was adm ni stered

WO paoramasd t oneal |y with a schedul e of three tiPEFURENT/005290
week. As seen below in Exadple 4, daily adm nistration
of BB5.1 via an intraperitoneal route did not cause
i1l effects. Al so, intravenous adm nistration was not
necessarily the cause of the illness in these aninals.
I ntravenous adm nistration of eculizumab (a hunman
equi val ent antibody to BB5.1 in that it binds to human
C&jrohp §” KBBA. lsdus:@s%(mhqsyhmﬁfz}n icsrveete jadministered B3B3 1

mtrap%lhfﬂ?}iﬁ nﬁtletlt dcgsI o?ggalbé(?g %gﬁg’% eéhhg Ri? aﬁ&gﬂ?%la%}g ngnh%lyg at day -1 and

contiraximg mtgttbe enﬁ;iwntoﬂﬁese maicet esreiadddcdally @dmtmstered cyclophosphamlde
i ntraveno |nt eritaon MAth rout es
mtravs%?‘ﬁgv A% B0 o' B kB RERL MR bn M0t O b S S e

TAERSpTAL %y%fessﬂ *w%\td%%'gﬂ'y“sgé’%%aﬁ 0 R s
cyc]oﬁjomrﬂ /Qrsulbcﬁltérhzﬁﬁﬁy@f a Bsengll & Bgh@dodersaghreat ddilytdasis from day 0
. reC| use .was resenS| d.to the do rgapn.
antil (o <pRB SIS FHERVELE SiHa G BT isted o RSB
intrav@héusly tia PVt 40MAFYREIbBAY Aleight offeach 6Kddys Oraatitl. | n
gener aI presensi tization can occur not onl y as a

r Q}‘x’éhf) 80tBBavu P1gs & @gp\sﬁd RpLeytlophosphh@iedf tnicdwtre
can so be cause Egﬁhéawng recei ved nmultiple bl ood

adminiptgredRi3s 4 Aatraperitopeginana des HfAPanpgkedogy é\gﬁ%mpn a daily basis
begmﬁﬁ@Aag Qay SHakY &rrﬁfn%nfg Jdm abb faa Jrethad &lc@wkf&nﬁ ddmiistdted

O m smat ch api éé(attac ed and rejected

cyclognosiand éubcfutme@flwreéa dam ?ﬁo&dﬁn gmdw%el&ts@naaﬁql chesis from day 0
until Hfd ER3. %@%?Jeewér@lﬁgﬁht%ﬂalw %ﬁﬂﬁsté’@& Qy@@p@sﬁﬂ%rdemmously

mce in these studi es were ‘adm ni st ered
at a desecciPhosfiisehedslevdi ghtaadiach eﬁ days (BmBl 1.1 Twadpise in this group were

I [ e [

sacnf@éﬁ a‘t)aép 86 ?rr’él\isl’setgg) tc:;agg(g&egpﬁo ‘%%‘%%{1 ia@%c&gﬁg ea?m\g\igg four
remalpmgomcle(stnhdradmot regevéql thatrraforbyf dymQhe sanme donor

(using the nethod of Pruitt and Bollinger, 1991). This

nwdi;iitimgllld'ee(;oglmd gtompmf mice p&b@en@ ot peghensitized and received only
the satlmgQr%Qéxr?e?\'i g& o‘}'bﬂoﬂ 'i“'i&?a'a%%steeds pecially inrelation to

rej ectron. Recipient nice were

SRkt

t nggtrﬁéeﬂ{sg)f&ﬂé%gtegg&?“%ﬁo%e sﬁb&'n i i[‘;b%gg gh%e 'I%%?J‘S llg-tg Survival
times(foathe gBaflsPandeBdblob dumrtaelzvxseﬂ*ghnmgloweﬁsws wer e

admnistered 0.75 nL saline intraperitoneally on a

daily basis beginning at day - 1 and continuing until

the endpoint (graft rejection). Goup 2" (cyclosporin

A alone) - mce were adm ni stered cyclosporin A

subcut aneously at a dose of 15 ng/ kg body wei ght

begi nni ng on day 0 (day of transpl ant)



until the endpoint. Goup 3" (BB5.1 alone) - mce were
adm ni stered the anti-nouse conpl enent nonocl ona
wa@ndiorhaeiy4 BB5. 1 at a dose of 40 ng/ kg body wei BEI/US2007/005290
delivered intraperitoneall $lon a daily basis begi nning
at day - 1 and continuing until the endpoint. G oup 4"
(cycl ophospham de alone) - mice were adm ni stered
cycl ophospham de intravenously at a dose of 40 ny/kg
body wei ght on each of days 0 and 1. Goup 5" (BBS5.1
pl us cyclosporin A) - mce were adm nistered BB5.1
intraperitoneal |y at a dosEaWe540 ng/ kg body wei ght on
a daily basis beglnnln at dag 1 and conti nui ng
until the endpoint. EQMﬂ‘Uﬂ#W% addi tional ly
adm ni stered cyclosparin A subcutaneously at a dose of

GreupsgMeeptmert) wei ghindbidual gervival blaysls 1 r¥eamsyrviyalime|(days)
t he endpoint. Golp 6" (BB5.1 plus cycl ophosphani de) -

No presensitizatien admi ni $t er ed 865818 §tr aperi toncal | $.3at 08*
dose of 40 ngp/ kg!body weight on a daily basis

17. OhegiiAni ng at day{- 1 aps, x6nsj3na,Ag until the 3.1+04
endpoi nt. These m ce were additionally|adm nistered
prese’c‘:?%?"é‘ﬁﬁospham de|i ntravenously at a doce of 40 ny/ kg

r\hI r\'F rl:nlc- 0 onrl 1 Cnn l
2 -CX‘ES%%H"Sé‘Egri n A pllus cycl %I‘?{o ﬁ]am de) { mce wep&00
adm ni stered Pyrlnqnnrln subcutaneously at a dose_ of

3”.BB5 Ing/ kg body weilght on a@daf4 basis firom day3-H+hei |
the endpoint. These mce were additiondlly

4”. Cydophusphamidd cycliophosphahiddd, 4 nt ravenqusl y at3.a+dbSe
of 40 ng/ kg body|wei ght on each of dayg 0 and 1. G oup

-

5”. BBS.1(4BBYyclbsprlisAcycl@appti,n 1A1pl 125 18yr3 aphospham €e)g*=*

m ce were admni gtered BB5. 1 intraperijtoneally at a

6. BB93e+ of 40 ng/ kg |body welght30n4a daily basis 32+04 -
begl nni ng%at day |- 1 and continuing untlil 100 days.

Cyclophesph were al so admini stered cyclgsporin A

subcutaneously aff a dose of 15 ng/kg hody weight on a

77, Cyelpspprivalits from|day 0 &b 4190 days. [These m-8& Qwere

1ildidHanngd | Y adnifni stered cycl ophosphari de
Cycd’i‘)nt rﬂa\?enously at fa dose of 40 ng/ kg body wei ght on

8" BB3G: ?Pcl% o?m /aa)a L5700 dl L@ hite] TS [OTOUD B @h#**

sacri 60 for histol ogical gtudies (no
+CY¢lelj>1mpham1dhad yett occurred) and the four remaining
mce still had nat rejected their graftls by day 100

fa)

*P < pddigroumtl Y3y na peesansibratmoup of mice which was not
i td-zed Legel »oml y the saline treatnent
*+Pp ﬁg.@fg?b%&é L6 ?%'ﬁ%a] SR8 G O

oup S teste The results of these

5 ***Pgéggg}d@rgsvsa%%uﬁng”l n Tables 5 and 6. Table 5 Iists

surviv



times for the grafts and Table 6 summari zes the
hi stol ogical results. Table 5 Allograft Surviva
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5" vs. groups |'M
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time of transplant and on the first day after
transplant results in a nuch greater tine of survival,
waoeoorapaes i on havi ng been seen by at | east dayPdD0S2007/005290
Exanpl e 5C3H Ki dney Al logr&ts Succunb to ABMR in
Presensitized BALB/ c Reci pients A novel nouse ABMR
nodel with features that closely mmc the clinical
setting of renal allotransplantation in highly
presensitized patients was devel oped. Recipient BALB/c
mce were presensitized with fully all ogeneic H

operatiwaday 6R n grafts. | Fol | oli ng presenditizatjon, Ilevels
of circulating anti-donon 1gGlwere markedly el evated

8”. BBAd T Exclosporpeakt | ENéAs $&/An| dhs ANk skNAAgriafits ng N/A
Figuyre . At this tinme, kidney dllografts frjomthe

CyClogpgﬁgp%g%%%@sotStr ain {C3H Wwere transpljanted | nto tlhe

operafivedens00) zed reci pients;] thege grafits werp rapi/dly
rejected in all anfmals ijn 8.5 1.3 Ildays (Figurg 1l A).

MediRej@eéL0 -Gloambl 1S hdwkcurhichiepi- enif Eetianges3 condemteent
vvi.t h acge%er at ed r)urmr al r'ﬁajBFCti on, including 1)
changg, f g aprrse phapgec OV et aKkailis hage and edema in the

interstitiu as. well as onerul ar and. t upul )
*Vasga E?S(%LQS;(I?% arfareHgn; ?ym%‘ - é’ﬂ‘gli‘f’:ﬁyfﬁe’ "?‘H( gy i“’fom - thrombosis;
Hem(geﬁé}ﬁi)ltrl.lgé; efbrl PGikdh GepRitlon OBV - pEBidTpBsH R daBelinfiltrate
and C5 (Figure 10B-g); 3) significantly higher |levels

of circulating anti-donor 1gG conpared with those
observed anong _non-&r esensitized recipients eval uated
orTherfeswigibowayin Jgbte- % ingiraln aditicrgee detsenthgpregensifiged mouse
modeg%ra@g{er@npkﬁéfﬂiﬁzéafmsmm B} u&@tih\ﬂxtaméglg\}g tmﬁ r{sg@ indicate that
C_

) massive intragraft infiltration o )
in thegabispree qfpeesgasitigatinm SEafisase epiRFtofbidrappraxdmstel yF8 gaysin the absence

of tre&%npwi eﬁd%ﬁfxﬁ ?sat Preggﬁftﬁr%stlﬁg ShithA€ gaﬁ&'?%rg}e%gd rejection, the

rejecte ney gra n 55.2 5.6 days a
rejectidmeiettie goafhal thg padsenhifizadanogyls bein2b@ppixgnatel i DRays)in the

wth n t.ec | e i §l GFi 0B-d),
abserit bf p L EEABLT DERRRLHLAR chen S5 1 bRUOGokn S &
cyclopBRsphimadechadnioyefifédt dpore past surdnalg fvith3hé EiafisbeinkGBjeded in

and Figure 10B-A). Presensi.tization wth donor
approBAeRs QS o HieF mergn o6 kit Kbd iR RS Bps 1 and
cyclobgivirl awhbeed Bomue€fediOth 6djedPhltCE@iNg| aboandayald. | Thd gombination

. jgure 100D). These data suggest that .this novel .

of BRY. e Su IR RR SR er e s e B e R b esppring sbout day
3. smnmggtﬂécgadrﬁbﬁahﬁ%rpef eyallcbs@lt)?ﬁ@l @;@éy&qym kgtRiite hlri]k_i eshslentially no

ant i medi ated renal .allograft rejection.i [ L
proteﬁa\éeseéﬁ%c¥m1fg-ef@eﬁee? preiming Attt 0ays; WHEY SUORSNEY e cpmbination of
all thideldpu SsS@hansk AdmRiRMeBh S BBYR anflcydidypeta pldsndafihRirhton of

Ki dney All o%r aft Survival in Presensitized Muse

I

cyclopBesphpmidesatithe time of dsapenianty v Pighhetyngigsticptfagewith all of the
mice 98NiRR WBY thoRfthidi 60 aBHe|A By laUatkAdaltdta 0o daﬁs in this model is

i mmunosuppressi ve effects of CsA and cycl ophospham de

consi(igy;b}o pe tlﬁ:r gld ﬁ@pﬁ@‘dl@iﬂa [ESHNES #ntindefinite survival.

These results as well as the histological results as shown in Table 6 indicate that the
combination of chronic treatment with a complement inhibitor and an immunosuppressant
such as cyclosporin A in treating a presensitized mouse results in some attenuation of
accelerated rejection. Treatment of these animals additionally with cyclophosphamide at the
time of transplant and on the first day after transplant results in a much greater time of

survival, no rejection having been seen by at least day 100.

Example 5
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survival. However, CyP treatnent was associated with
significant nephrotoxicity, prohibiting further
we@baedison (data not shown). Brief treatnment BET/HS1087/005290
was not associated with nephrotoxicity, and further
nodel i ng used this agent as part of the experinental
I Mmunosuppressi ve regi nen. It was eval uated whet her
anti-C5 mAb, either alone or conmbined with CsA and
shortterm LF treatnment, could prevent ABMR in

resensiti zed nouse recipients receivin
C3H Kigngy dldogis/sruscurpl 1A R tnePoreFWszgé .Béfiﬁisz\Re@tﬁ'@nts

9r2hbeel FARE Pﬂilﬁﬁeﬂ@ﬂél'v@xﬁgfe"aﬁﬁé@t'hﬁmﬁsetl%ﬁﬁﬁl@(gth\é"cilhlcal setting of
either CsA or LF nonotherapy, or with the two drugs in

renal gbdeotansatantationen bighly presegitized 9aeent$zwss deyalopg. Bwple@t BALB/c

T e e

presemditizatioaAleyelsof cizadatimginte doxori Igﬁr\mre ngarkédly slﬂvvtevlaahd reached

threje t e} curr
peak gylg SEY! ﬁgr Vig’[] ngg Q‘ggtérgﬁl I v t?t%gzlme kﬂn&y aﬂograﬁs from
the salftedshor egraﬁt(edl-lk m@aeyawpaérﬁed ks hedessehsfieel teyipiand; these grafts
pat hol ogi cal features of antibody-pedi ated hunoral
were F"é}“@é’t’ﬁéﬁ"eﬁ‘ il anmalsigha )t |- iy (Rerpat £erRpgftcd grafts showed

hlstolﬁgic%ﬁth% cBhdibtead Wirh hO@NMrhedhubfrd REkc@Rs Siednt ) ev1dence of
untreated presensitized BALB/c recipients (Figure | OB-
vasculitis| hemasrhaga and edempirethe heteesijivag as etljap glasierylar andgibular
necrog?ro‘QF gﬁ?@l@é‘g %%&Ecn%@%:’i‘%n gar%]%ﬁ eve@f I%G?F %iﬁkng-c), C3 (Figure
10B-&)i aﬂtd@S éHli;lugrlQBtg)s &) signidicafithy hlghilol(evclapﬁ cmniatglg anti-donor 1gG
comp%[ n@khrr: éﬁ?s\/ﬁe:dgagm Sh eypréeF%x}sghz)eg ri:g;?]lte{ntrs aeiveélalateed on q'xe same day
post- dtardpmylt (@0t ,dhguﬂ:sl 00)d4):1anrem1 l};xrelsejf wompl enadnit Actinty (Flgure 10D)

evel.s wthi 1l B; / ><0. 0
and 5)fprise PRt g e rae et Bat il Grd MBRoRaR UK irophages
(Flgum)rmh)erlmysnﬁﬁst,tm préfenditiigs BAmelmbjda&h C3EnRidney grafts in
dney allografts at PODIQOin tr Fletherap -treated

552 rbrSés%@.amif ¢begrpiad gradt ll*fﬁ'd’l‘?ﬁ}’r ORBSF vty §OBH) gritheno
detecfgbg de)pthlt)H o?@%@l ?Fl%ﬁ;ﬁahiﬁ dpmﬂ'e o%ﬁltﬁ{rate‘@pofwc-qel:&ls (Figure

infiltration dition,

10B-irasd oky mild da@qsatmn q>frﬁ€3 [Iilgalteu 168- ﬁ%an%%i (f+gu:re |10B-AygBresensitization
it SR O S oA 8 g S RALPIR o o 100) o
serung edpthpleypent sqtgm)'f(F@lm 1§D). ddhgsedath puggest thazhmaiv vel kidnedallograft

mode?gffg% an e(xIQlPJt ?to;c)l ]10 IR%&? a'iTeﬁ‘{%lptkc)) enltl )d}o‘fpa&fe oltnl;%%m n’wbm antibody-

eat ment Wi Uncer on Ing an
mediated) eﬁtriaéallwgrafh rsoiomnd hsgidy pretsemmlzLelé rpclgwetst s ABI\/R and

Antz-&grénsrnebntsnl @ Zeaalrjclé}é»evlt% Cqs ecy a%]}!’ Pl af ea Achfeves ﬂm’e)‘mte
szmg‘omm,g&tzﬁlsymhmmﬁ&eiﬁrzmdmbu@mﬂzﬁmt Activity and

Presensiti ent

Rggg{avf}%erﬁ?%ﬁl ; Ir%rfnlg rdg]nlng € develzopme%‘teclF 81'15 Model evaluated the

immunosuppressive effects of CsA and cyclophosphamide (CyP) in prolonging kidney graft
survival. However, CyP treatment was associated with significant nephrotoxicity, prohibiting
further evaluation (data not shown). Brief treatment with LF was not associated with
nephrotoxicity, and further modeling used this agent as part of the experimental
immunosuppressive regimen.

It was evaluated whether anti-C5 mAb, either alone or combined with CsA and short-

term LF treatment, could prevent ABMR in presensitized mouse recipients receiving renal
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To determ ne the system c and | ocal efficacy of
anti-C5 mAb treatnent in this nodel, conpl enent
wa@edoraoitys was eval uat ed, as neasured by an i n RECT/US2007/005290

serum henol ytic assay, anmpid mce in different

treatnment groups at the sane tinepoint (POD7).

Treatnment of mce with either CsA or LF, or with the

two drugs in conbination had no inhibitory effect on

term nal conplenent activity, while treatnent with

anti-C5 mAb al one or conbined with CsA and/or LF
allograBpphepressntedin Bigved Ide thmerefrpmeone pressetitiged peipients treated with

cno R gPE RGN\ B, BOSBERE VPG T 3

2.5 ddyd) 6.0Gonpldagemid hemd /1 deysaedspudtivel ywds admﬁbﬁre&dn €O mAb
normal |evels by P QO f ol |§WI n% cessawgge
monofhesay SR At SPATSED: inatign et 954 of Wy to|igyprgve graft

sum&aL 1L tR8EBEon JeRulfRAR L0 21\WRGysOTBe1 BldkyPafYERLES 2 iddys,
e ant’-C5 mAb-treated presensitized reC| pi ents, but

respewwlje(/ff igaret11i). Theseaeicetdd kisineggrafts alfo dmpedﬁyrpp%lwathologlcal

features o ar‘ia'tag n‘? gt%@hhﬂ’&gﬁ qﬁ)%@lllcma{d%ta Toq ngvggé\y\gﬁfthe pattern of

rejecucni v:aga]:hf ide@8cal ap st bbsnvedhia binereit)ed pldsesstizeeSBALB/c recipients

(Figeies R i SR SIS RETRY Py IR o BLR S € b1 S short-term L
treatrﬁ@ﬂ]&fie&ii\l‘&ly prveRIeE Igtrefﬁ fefctioniand aetib-egiEingefinild ldﬂﬁ@y allograft

ation in ese sjtized recipient ong-term
surviog) A8 @éwaﬂwg@ patipgdanialy gy | ffg LSWIE e Iong-term
sumvphg&ﬁnfe torZferd dResHs b A S i AINagedy Ha6RsIRs mdlamedT@y serum
i nvestigate whether the |ong-term survival of these

creatigjngleyelg Wathinsthe pogealgansg e B 0B 3 Yprrated mpice or those
treate@ GHATERER [dsAor CF Forbietddy Ritd vilPM@s ANEIRGIRNBY &1he kidney

serum conpl enent activity and intragraft anti body and
allogregmpt BREHOOde trérlp thesppy-teatpd presensitigeddpeipientsrhad normal histology

(Fi guI‘e[ PRt 'Zz%thgx{cpwéct Ae Uﬁﬂ Cﬁ%+ BF Md&l le'CJelIQHﬁWﬁﬁlgn (Fi re 11C-b, c,

measur Untreate presensi ti zed BALB/c recipients
d). InmddUumemah$xg¢1mt@wftsmﬁftranonaf INad-hgeallstwasdfonod in g@reated and

apti e
Csa-iik: BPELE BT e Red dlnall il BE FRERATLE Sl e,
mgmﬁcmmtilyrraduo@d in Ime-ChddAbitmmatedfananals {TCable @).€F hehg res@8undrcate that
treaué?ﬁ}tnv% E.'nCl algz tg\?% QE%f I s. 'Pﬁ‘gﬁté Qﬁlgt\%tﬁl sjjxégl%@ brt-term LF
preveﬁﬂsAABNrfR bhird penrmwhaéﬁm@ ladntey—adlbngmft iLg’leabmd’lighI\pﬁ]rese;lsitized

. ma;skedl y inhibited and remai ned | ow on POD OO

FeCIPIERS2<0. 01 vs. untreated presensitized aninals or those
Anti-Cb @ad ieUroblehbn el drfpec e AN biblre ﬂapymat Cbl%plénvuht Aetdgs’ and Local C5

conbi nati on \er, i l.evel was

Depogitipp|in %r@ﬁé%mf RS 6@6%"\% rrgﬁ%sy’eﬂ* p<0. 05 vs.
PIrEse&sining @tk @ateﬁﬁb @nd IRal &¥ cadyt dif dnti- @b enAh @eameht in this model,
Consistent with %its of treatnent on the | evels

f
compIETE RSNy VAR FYETHRSFD 25 PREPHGH DY 14 MR FerEmfiemolytic assay,

among mice in different treatment groups at the same timepoint (POD7). Treatment of mice
with either CsA or LF, or with the two drugs in combination had no inhibitory effect on
terminal complement activity, while treatment with anti-C5 mAb alone or combined with
CsA and/or LF completely inhibited serum complement activity (p<0.01, vs. naive mice,
untreated presensitized mice, or CsA-, LF-, or CsA plus LF-treated animals) (Figure 12).
Complement hemolytic activity was restored to normal levels by POD100 following

cessation of treatment on POD60 (Figure 12). Furthermore, local (intragraft) CS deposition
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intragraft 1gG deposition was observed in untreated
presensitized recipients or those receiving either CsA
W@Rr00ZF0I®NOt her apy or two-drug conbi nati on ( TabCEUFI007/005290
Interestingly, on POD OO, t#he |ong-term surviving
ki dney grafts fromtriple-therapy treated ani mals al so
denonstrated mld 1gG deposition (Figure 11 Ce, Table
7). Furthernore, mld-to-noderate deposition of C3 and
C5 was detected in 100-day surviving kidney grafts in
presensitized animals (Figure 111G/ g, Table 7).
was campletely pogventghlin dveedrdi-Ch nof btueated ipresghsitizeshreCipignis, dut was
. .13A) or ant ed r
evideptighfibatbd WRBAETL T COREIIA \Balcd 8RB L RAR Y Table 7).
As prédietal neini-C5 hiakke therquoedit ot pichestanaagraft diéimhap@tutnah €Tsllal?). These

antj-C5 mAb-based, triple thera revents. ABVR despite . .
resultf st BB G TRORUREEPLHITEP IR BlgrEs e b ement Sotivity
but pre§diPésSIBR cotfafibit Bmpotbgty Esitowidg kha, %eﬂem’lﬁdh@f ffargpRintation in

survival has been acconplished through a process of

preseppitizsidhBeiBIENBN. | gG Subcl ass Shift to 1g&b in

Long.ltaﬂgsmrmgskmey PEERES b re? B B e W3 irketll RYEPEents
Accommodated Ki'dney. GaftsTo detefrm ne whether anti-C5

mrowﬁl&b‘l@a@wdﬂfwfpl e therapy was associated with a shift
| ol ig s%é?ﬁé Wvetherdhé R%%QE}@ Qi YT opﬁ'{a E@kﬂﬁ%ﬂgﬁ?ﬁﬁ?&sociated with

serum s of antl nor 1gG subcl asses
the dayelopemntdf scesemalation edrauistingiastitdonanantittpdyde s, sgiuny

B
differbgGRataad groGs atlie tide b rejemiOian'ﬁ: escafled U Btrd_e(_’.B) préBhesmzed

ne ern rved anon resensitized ... .. .
BALBE TR PR PPIER RSO PR e Eonis B harippgies (Figure
13A) it weie pﬁﬂﬁdl]yﬁ&ﬁh@k’l pdattfeatinént shitieither OSACRTLLE alshe or in
combg}agfggsﬂgq%%nt%é Ntz gCI I ent ﬁ%:: grr \ nngﬁ'%?aoq z;lltote Hmher
attemedstAdSnoraRtibeIF R vE] WitharipRBhBragy Ql’)antlme‘bg @kA and LF,

suggest that the productlon of antl-dono

circulging pstreacigls Isuclagerrmatked yinhibited and ﬁ%m%lf% H""éfm POD100

(* p<(g® laf/§ uﬁ%ﬁm%gﬁ%edpﬁ%ﬁg ok %SE Er@&t%ﬂ R tHRSG Hef nfi@therapy or the
x| Express on Acconmpdat-ed ney Gafts It

1S
two dh%:mt\ sembyagonh dlowqrer thisiley éﬁ@\éo‘bf cxelovamitidihigher than that of
nalveg153££l§ ($ oy vsexﬁéséns@&zealalngﬂm k&%a%t@ml&mpweebmtem

associated wth the intragraft expression’of
with ‘pffm%@ﬂtm@nmt@tﬂe&ﬁéﬂ@m cergueérlg Rntiglegopwitibpdies, significant

intra 5f?Y %&sttli Qhd %ef'\% t]ﬁ u g?k@%&%ltilﬁdtrgﬁpiems or those

asc acconmo ate s In
receiweg Qlﬂnfar(éqd ent B maethmds) o t(VBaiIhg gomiination §9able 7xHaterestingly, on

PODdeOE}?eSlﬁh 'Peé&f erU r% ﬁﬁgg Fr'&ﬁs Y¥n ﬁ'}iﬁé %@' tﬁ%{lﬁzggrggls also

résensi |zed recli ent ecel vi ng anti -
demonstrqabcbnnlldelgﬁrISFpOQThen &Eigormbdatcatité @Ahdpripemhors, Mmildrtp-moderate

deposo &St é{’, tall'u} Eg v['aescde?ec%g in ltOrOed%S' s%rvxvmg kidney grafts in presensitized

animals (Figure 11C-f, g, Table 7). Anti-donor IgM levels in either circulation (Figure 13A)
or transplanted kidney grafts (Table 7) remained low in all presensitized recipients regardless
of treatment. Taken together, these data demonstrate that anti-C5 mAb-based triple therapy
prevents ABMR despite the presence of demonstrable intragraft IgG and complement
deposition, suggesting that long-term graft survival has been accomplished through a process
of accommodation.

IgG Subclass Shift to IgG2b in Long-term Surviving Presensitized Recipients Carrying
Accommodated Kidney Grafis '



10

15

20

25

anti-C5 mAb-based triple therapy expressed high levels

of Bcl-2 and Bcl-xlI proteins on PODI OO (Figure 14). In
w@omnrneds4 expression of these proteins was  PCT/US2007/005290

undet ectabl e in rejected kiSdney grafts of untreated

presensitized animals (Figure 14) or of presensitized

animals treated with either CsA or LF nonot herapy or

the two drugs in conbination (data not shown). These

results suggest that the resistance of accommobdat ed

grafts to hunoral injury in these presensitized

arfiondgterming Whethgs st Catradbrased trimde hesmycrasaseniasod wad a shift in
IgG sPyclgfsl, a %oﬂggris%(ﬁl wad pe?fo%%h %@tweﬁﬂ@t&ﬁm? revels of anti-donor IgG
nmunoper oxi dase staining ol kidnev a Iogra?ts I'n
subclgases@nsig intechtetopresensitized rempisnta tand dwse gavying @&-drgiodaed

: % t A+ A+ 3+ 3+ 4+ +
cn G e UM P Ao A Aol 501
[gG28anDIgG3 Ani-derchrmAlib&bifs @igure SBAHhd-satne dattett-was @¥served among
CsA+LF 3+. 1+ 3+ 3+ 4+ ti- + +LF 2+ 1+ 3+ 2+ 0
prese‘@“é?eclasre jen s Eraie Vil eﬁFert ﬂg’trﬁ?reo%@ Mg ‘i%‘gf’ Bheegpbiggtion (data
not sHI¥A) R donbriast] BiRiohg pivksenst thexiapyip@htilTying accommodated grafts

POl S 3B en B Rebs s st (e TR0, e
data SUBE&H &laR iheprodhdHoRtTant RABPIgGH Mrivaans nﬁa%rbefagaéméted Qith the
Animal s Male adult C3H (H 2k) mice and BALB/c (H 2d)

inductipp of grpdicacsommaedgion-Bar  Har bor, Mai ne) wei ghi ng 25- 30
ProteQiVEPFENOBEN? 85d BRNQS B BPS 51LEEIEMS Brted REMES Brifd V-

Ani nal s were housed undér conventi onal condit’l ons at

t HeisAnipathiesiged thartheiresistpncepfeacopinymdaied\erafts tpdgwdeyels of
al]oanglﬁogge{sglﬁg g&g’xg%’%eﬁt grﬂaé/g)%b%gcg%zgg%gﬁgﬁflg %ﬂ&%’fﬂ L)H)réﬁ%n of protective
proteins such as Bcl-xl and Bcl-2, previously reported to be upregulated in the vasculature of
accommodated grafts in xenotransplantation models (Bach et al., 1997). The expression of
these proteins was evaluated among presensitized recipients receiving anti-C5 mAb-based
triple therapy. The accommodated kidney grafts from presensitized recipients treated with
anti-C5 mAb-based triple therapy expressed high levels of Bcl-2 and Bcl-x1 proteins on
PODI100 (Figure 14). In contrast, expression of these proteins was undetectable in rejected
kidney grafts of untreated presensitized animals (Figure 14) or of presensitized animals
treated with either CsA or LF monotherapy or the two drugs in combination (data not shown).
These results suggest that the resistance of accommodated grafts to humoral injury in these

presensitized animals may be associated with the protection provided by Bcl-2 and Bcel-x1

proteins.

Table 7.

Immunoperoxidase staining of kidney allografts in presensitized mouse recipients at

necropsy*
1gG IeM C3 CS5 Mac-1
Groups
Untreated 4+ 1+ 3+ 3+ 4+

CsA 4+ 1+ 3+ 3+ 4+
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Council on Aninmal Care. Skin Presensitization

Ful |l -t hi ckness skin grafts taken from C3H donors were
W@ea07i108164 1Xx 1 cnR pi eces and transpl ant ed ontBCT/II82007/005290

backs of BALB/c recipient #8ce. Rejection was defined

as conpl ete necrosis of the skin grafts. Othotopic

Ki dney Transpl antati on Seven days after skin

presensitization, C3H nouse ki dneys were transpl anted

into the abdonen of presensitized BALB/c recipients by

anastonpsis of the donor and recipient aortas and the
AntidOfmmAbr enal vein add recipient inferidar vena Oava 2+

using 11-0 nylon sutures. Thg donor yreter al so
LF Sutured to the reci%ﬁi ent bl 21§+der usi ;’lér 10- OW?EE ures. 4

The native kidneys4were renomed | mediately abter 2+
AntigCahtAbr¢sAG aft rejection | eading to host death was

used as the endpoint of rejection for kidney
AntirCamédrtaht s . Experitmental Goups Prédensiti z&d 2+
CsAli§§l pients were randonl y assjgned tosgi ght grpups, 4+

each consisting of five animals: Goup 1, untreated
AntiRCEmALGBAGFLF, nic@ttreated Wth CsA3(t 15 ny/kyg/ day, O

Graftg W Pasesstd b Dt AieGRo e At ISR (LT thighapl-therapy group)
post-tFhspldnt RivheStamihf irdedsity Gzasrsbbred ak dleoviaBD, hegativexi-Qrquivocal; 2+,
Phar maceuticals, Inc., 40ng/kg/day, i.p., daily, day
weakp 3y moderpientiEdnisPst wi ce- weekl y t hrough day 60): Group
4, mce treated with LFl Bx&ff d LF, 2my/ kg/day, s.c,
day 0-14); Goup 5 mce treated with anti-C5 mAb pl us
CsA; Group 6, mce tri¥sthedsigrixampledcs mb plus LF;
AnimSHsONRe addll €S et c¥hADBAIB/B (MDY -Fric 18K B Labd, Bar Harbor,
_treated with triple-therapy consisting of anti-C5 mAb,
Maingxweighing 35-30g ware chosen apHonass apd resipicnis diseect v elyt dnimals were
housélfel @&W@%QOBQFCOB@MBHQQ ik Hr@hQ0Fare Facilit , The University of Western
I mmunohi st ocheni stry and western bl ot anaszl s, and _
Ontageramd vseraghed fapineccoidanes with thyr gwdelingaestoblishied by the Canadian
Coun%gtdn'&'r%ﬁx%(ﬁ tibody levels and conplenment activity.
asurenent” of Serum Creati ni ne Serum sanpl es were
Skin Bhdsahsifthtiah Biliayicleredpskinterdftsi takerofroma] HE toners oere cut into 1x1
, PODIOQO) after kidney. transpl.antatjon.. Serum creatj.ni ne
o’ Rigeps P00 SBPPTERISH PN ST Of B 51 RN Dhdsg g ion was defined
as coipldt@nb¥raghostHeGki Ga@dm, St. Louis, MDJ) procedure,
whi ch measures creatinine by a kinetic nodjficatign. of
Orthetpgic fgfpey Frexspippiatien dgen dpysitter shppprpsengjtizagion, C3H mouse
Kidndys @k GaNspMintOELRREORRMbISMES BEpRIEMRIteRd BA EBROEBRABDY
or hematoxylin and eosin (H&% stai ning (Wang et al,

anastgmogis 4 fhefpos pad [rsirientpgRas arcieidoner repply i By roipicnt inferior

vena REVPE AR DL 030 WIRHREOCHMELddnBE Lidiéraldstilso ARRRIES (HeGESpient
scored as: 0, none; 1, mnimal; 2, mld; 3, npderate

bladdgr uging r’(ﬁrm%u@é@m”&ﬂi"? &idnsysgiere jeaaysd immediately after grafting.

Graft rejection leading to host death was used as the endpoint of rejection for kidney

transplants .

Experimental Groups Presensitized recipients were randomly assigned to eight groups, each
consisting of five animals: Group 1, untreated mice; Group 2, mice treated with CsA (15
mg/kg/day, s.c., daily from day O to study endpoint (graft rejection or post-operative day
(POD)100); Group 3, mice treated with anti-C5 mAb (clone BB5.1, Alexion
Pharmaceuticals, Inc., 40mg/kg/day, 1.p., daily, day 0-14, followed by twice-weekly through
day 60); Group 4, mice treated with LF15-0195 (LF, 2mg/kg/day, s.c., day 0-14); Group 35,
mice treated with anti-C5 mAb plus CsA; Group 6, mice treated with anti-C5 mAb plus LF;
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I mmunohi st ochem stry Ti ssue sanpl es enbedded in
Opti mum Cutting Tenperature (O C. T.) gel (Skura
wao-200et1ed434 Torrance, CA) were sectioned and st aPeEUSI007/005290

CD4+, CD8+ and Mac-1+ infilserating cells and for 1gG

IgM C3 and C5 deposition using an Elite Vectastain

ABC kit (Vector Laboratories Inc., Burlinganme, CA).

Primary biotinylated anti bodi es included anti- CD4

(YTS 191.1.2, Cedarlane Laboratories Ltd., Homby,

Ontari o, Canada) anti-CD8 (53- 6.7, BD Bi osci ences,
Groug amiei treatesioussh Cd)plumBF arqupih doicq treated aithariple-therapy consisting

af d Al

o an B oo AL AN (HBRRT i hn, B LR et P for
routndeth()Eggtamxang)hlst@drqnhemm and EI/egtgm lpoanalysss, ded e@pgdsamples were
collectec{ l"or evzl;]l%aé?eﬂ.r)(l)ia ar}tf (ri](?ng)g gat %dsy\/\f(e&]ls %O(ﬁl tcorggfenﬁn{)gcsuvn(y}\)
Meashieridnnyf Sdraaoh @I&bbhine%ﬁmngsma‘tpld:sg@er@:%(ﬂlmd at study endpoint (time of

rectidn ) PAecB PR SRS o eRge e RS AT re quantitated

in 10GDRAMPleS u¥iBE EhdSighRr DREnEYicOSilghiaN 1. tIJ%v@lSDMG)ﬁ}BrXScedure which
anti bodi es. The i mmunost ai_ni n%i was _scored in

measyres RIIHNEE byadfipetipodificatian et the daffe regtien Qé‘t}%é g% 28Q4).

Graff HOBIEV At Al ysthﬁfesﬁ S| W& B hAdceSHe@YBr hematoxylin and eosin
| mrunor eacti vi ra edfromOto 4+ according to

(H&@tsglmnggwwﬁg tJ&,ZQQﬁ fapf leyalyateg forn wasgn|itie thrpmbosis, hemorrhage
and liﬁg IR lnﬁlt?a#ronmmgeégikleré.@%g%daéseﬂ rﬁﬂ)@ memYI%EIV 2, mild; 3,

nt ensi ve st al ni ng. w Cytonetry Circulating’
modegate or donarked semiphied to g@'raﬁdlﬂsw ant i bodi es were

Immu%}giil h%&zgrg ééﬂ ’f‘ﬁg‘ﬁeoéa lesseq{:l ¥d 1 g’tlﬁﬁs()%f&?{t%)\é'Teglperature (0.C.T)

use s enoc es wer
gel (SlqmcaJBmta@t "ﬁdm&ﬁ:eOCAf) (were @ecmloned el sthinkd SeTCRM'S a@ﬁBeand Mac-1*

d at oints from
mﬁltrtaﬁgg glf %@ fOf Pge a’tI hi g? %é rJE smc{n using an Elxtef\é ctaséaé‘n ABC kit
(Vectot Lap@aiokies Imtmlhﬂdgarﬁat(cAﬁmsarymkmlnwsérﬁdxtﬂﬁhies ineladed anti-

c4 (P8 ich, Ui e anpeptb Aot @5 S Rby 3aal i aga), gei-CDS (53-

6.7, BDBS6scle@icts, FraHksia Lagex,avy)and satilNgs2D @edBPatRs. In@edraft 1gG and
all from (CALTAG Labarataries, Bur]ingang,

IgM p@ﬁlt'aaWé&@m%‘msw&%ﬁpwa&%@@wl aﬁweola@ %%%%{tfapé -mouse-

IgM (C¥daBEy EC il eﬁéachamlddnwmféeaear falnol.\abg)ge@iapmcqsauon with goat
st Gove, PA) f 1 hour at 4 0C, washed and

anti- raﬂlaqeﬁ%gr %1-@0%% rRAbFElad 69§ 6@@(1@1‘; SE“B&'&T% CA), biotinylated rabbit
anti- % G‘Wébtoﬂ%@)hﬁbﬁesV‘ S HRAcohfughiei Rereflavfin (Z)Jrg&QLaboratoncs

et al., 19 The results are ex&esse as nean
SOUtlbﬁ%lhﬁ@PCWQJ 6495 H@a%}efeu qengals were perfgrmediay pmitging theprimary

antlb%@g¥§ :Th‘e mms@%hg el 9£orét§m H"peehlgﬂ ptokl%r %@mglo?iach section using

npl enent Henol ytic Assay Term nal "conpl enent
tissueagarmples t}'omrﬁwee&wrpale mer enesienenta] grovps Inereprdanédtbyas graded from

0 to 43 A1 Rﬁx‘?gerytﬂ M%néléf%%ll%&@ @mghétﬁxyeh% &fthifocaf 2+ SRak; 3+,

chic ocytes esensitiZe
modegaty dndothy tverysipemisfvestaambgbodi es as previ ously

F. [ow%%o;nglzt%? %1‘cm%g%tnti§cidn’or specific IgG and IgM antibodies were evaluated in
recipient sera by flow cytometry. Briefly, C3H mouse splenocytes were isolated and
incubated at 37 °C for 30 minutes with serum samples obtained at the indicated timepoints
from mice from the various treatment groups. To stain for total IgG or specific antibody
subclasses, the washed cells were incubated with FITC-conjugated goat anti-mouse
antibodies specific for the Fc portion of mouse IgG, mouse IgG1, mouse [gG2a, mousc

IgG2b or mouse IgG3 (all from (CALTAG Laboratories, Burlingame, CA) or with a
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1999). Western Blot Analysis Frozen kidney sanpl es
wer e soni cated, separated by el ectrophoresis and
wo e@nabass ed to pol yvinylidene difluoride (PVDECT/US2007/005290
I nvi trogen) nenbranes. Intagraft expression of Bcl-2
and Bcl - Xs/ Lwas detected using the polyclonal sera N
19 and M 125, respectively (Santa Cruz Bi ot echnol ogy,
Inc.). Polyclonal anti-cal sequestrin (Cal bi ochem
served as a sanple |oading control (Kobayashi et al.,
1999). Anti body bi ndi ng was detected by
phycosuythrn-adnjsBated Lokt aibedy sprciftfafos anaysa i gl ackserb binmuhgResearch

Labor o? ;\?g%lf@%)v% hﬁ&%o‘x”ﬁﬂﬁ%? S{sﬁjftgégfs‘ﬁg{i 2hd'h {Mlé‘{i Rxﬂf ACSgan flow

cytom'El'Ee (Bedtan &nekingpy Maohtas VneanCA3 (Goldias et alg\ioag; Rnatt et al 1996).

e §f PO s A b HRP RO 3 R 1R tvet o
each ddﬁnamhilgbtyqiqulmamﬁpm@ ngs were anal yzed using the

NOVA on rank. Fl ow cyt met r and western bl ot data
Compigst HemapAcsTey nky wavlphwl&acwm BrEfeiest goppsera was

detenmw %Z s{a%aﬁrdtrhamo@s Q,Sasv,\@sg enSAIRIYARTs8Fh 31194Y dhi d@Rlerythfocytes
e appreciated that the nethods and conpositions

presewtl4eﬁe~ﬂhwgrw§ﬁp%ﬂﬁ~§@%§9 petikoshiestas nredevy descaiged (fMapg et al.,
1999)form of a variety of enbodinents, only a few of which

are disclosed herein. It will be apparent to the _
Westean Blcgaﬂmabhwt Foodea kxmmmmmtv@rexmst:atadmcsem;awdtbyctéqmophoresw

and tr‘éﬂr&]ggo |Vih 1id tdhﬁu gid%\c;lpc?/%kf G lmggn) &%\EB%%% Thigdan

s ar ust r e and s
expressmrsoﬂaédz arsd BeBKE/Lwas d!@ectledSIrsxﬁg tHREFERENCHE Serhié-19 and M-125,

respeglve Jﬁgt o&{l}ﬁgy 8%%1 nc$ oh\zcltgg’ Ny gposulesgqueg%a\ qcr%:lblochem)
servedad 4 saroplanoading enmtto(b (Kobastadie eﬁdﬁ; 1999 .2Antileddyibisding was detected

res t|n t.he practice, are. ated.herein b
by hops RGOt AT 498 oS B UL e pinescence
devew;ﬁﬁanqn@ewb baboretofies) (AR cdall, @ 9pe).t he text and

respectlvel_l_)(1 rouped |nthefollovv|ng Li st of

Statistiealerehisés | A%b@sarw\epoaﬁd at meap gotgndarkiqviation (§RY. Allograft
survnlél? Ln%gH% @f(%o angll ﬁ%%[#v%o r Jré(@ {]ng B-fe lggziank?’%@t h\{gtg}oglcal and
immuyphiglologicel f@dglg’#éfﬂe 26 ysing thalANm’@’oqr) ranknlon gyfometric and

westekﬂbﬁﬁg%{gé@e}' EE}{J}' r au (Snea\lva k%\%@?)sxg gf‘fﬁzre\lces}%glp EX/alues less than

0.05 Weraropdidered signifi®t. 288- 293. Changel ian PS, et al.
(2003). Science 302: 875-878.

It will be appreciated that the methods and compositions of the instant disclosure can
be incorporated in the form of a variety of embodiments, only a few of which are disclosed
herein. It will be apparent to the artisan that other embodiments exist and do not depart from
the spirit of the disclosure. Thus, the described embodiments are illustrative and should not

be construed as restrictive.
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oY aBinb RO’V arld GENBRIG (1K98). ThemhRhbOd2@H0ed-2015. 8
wherein sai d whol e anti body or antibody fragnent
| POT Patent AbpiRdstign PablicoidRlveoB2y1036s 11. The method of
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f POMPakat AppliGatien PabBEAting WO cweHab, an F(ab') 2, an
Fv, a domain anti body, and a singl e-chain anti body.
1PCT PaenmBpplachtioh PabRtatiod WDe1#31866ai d ant i body
fragnent is pexelizumab. 13. The nethod of claim8
wheS. Piatens Applicatioh Rublidatioodis 2003412bi&umab. 14. The
met hod claim 13 wherein said eculizumab is
aurf. PagneApplicahpo Rublidatipn US2®3/008630et hod cl ai m 13
wherein said eculizumab is adm ni stered once every 2
wWHek Paten63,1ThBiGret hod of claim 1 wherein said
i nhi bitor of conplenment activity is selected fromthe
gPUeupateoh&543.PH of a i) sol ubl e conpl enent receptor,
ii) CD59, iii) CD55, iv) CD46, and v) an antibody to
;S. EatentCT.06&G825 or 9. 17. The method of claim1
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abt$-Fetept PSBI2kl | activity. 18. The nmethod of claim1
wherei n sai d i nmmunosuppressive drug inhibits T-cel
abt3-Fiatpt 280842 el | activity. 19. The method of claim

1 rein [ d ] munosuppressive drug is selected from
tHgW- Pffﬁbﬁ’i%g?gti ng of cyclosporin A, tacrolinus,
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The contents of all references cited herein are incorporated by reference in their entirety.



deoxyspergual in, a purine analog, riruxan, CTLA-4-1g
(bel atacept), IVIg, LFI 5-01 95, and bredinin. 20. The

woredonoaied claim 1l wherein nore than one PCT/US2007/005290

I mmunosuppressive drug is &8m nistered. 21. The net hod
of claim1l wherein said nmethod conprises adm ni stering
i) a drug which inhibits conplenent activity and ii)
cyclosporin A 22. The nethod of claim1 wherein said
met hod conprises admnistering i) a drug which
inhibits conplenment activity and ii) LF15-0195. 23.
The nmethod of claim 1l wherein said nethod conprises
adm nistering i) a drug which inhibits conpl enent
activity, ii) cyclosporin A and iii) LF15-0195. 24.
The met hod of claim 23 wherein said drug which

CLAIMSBhi bits conplenent activity is an anti body which

10.

11.

12.

13.

14.

i nhibits cleavage of conplenent C5. 25. The nethod of
claim1l wherein said allograft survives for a tine at

lﬂa?Eth%Q(ny{ \Aﬂi‘)%g-{%iﬁﬁgﬁvivfal i difREP Ao ¥BEECInt @ BEipient mammal, said

perf or ned t said drug which inhrbits conpl enent

awethoil cpmpEsPe . adTHivisierng &¢isaf Tedrampk a) aigerck ihibits complement
' f. ' [ % |. I .

R Y s e R e R I s

wiiomh) atrikash pos ingo npdsepengssi veedrizg ot i) apimmppemerii oy tefatment.

claim1l wherein said allograft survives for the

r Ehgungtheg of icfadm tl wikereip saidinpmmphiga huggn. The net hod of

claim2 wherein said allograft survives for_ at |east

t hhewethodh slaimd whesein saididgersft ie Milmmismpiehed- n sai d

al l ograft survives for at |least six nonths.

! h 30. The )
mEbh Bt <f| ki B Wherneaid MG mismatshad pllegie it e Hl gy mismatched

afndeestgt one year. 3 1. The nethod of claim2 wherein

said allograft survives for at |least five years. 32.

Thge Aethdadf ofairh | 1akKeréin \shidrredipieAsis h BO nfighatkhedstdrsuidvadisgraft.

for the remaining life-time of said human. 33. The

nehd Gflethdd cdfatlain®d Whetieedin siad dirdg wghivhi iahibitahédmplament activity is
coppl enent activity is adm nistered chronically for at

| typisioredigbronically.” he et hod of claim 6 wherein said

gjgﬁg?ﬂm:gg{oérogépagﬁr Io%ﬁ%rgﬁ]l )a};(f %rerﬁrgjé\fh%%e gl\éibti%ézloglg)llesr’r}ent activity inhibits the

formation of C5b or C5a.

The method of claim 7 wherein said drug which inhibits formation of C5b or C5a is a

whole antibody or an antibody fragment.

The method of claim 8 wherein said whole antibody or antibody fragment is a human,

humanized, chimerized or deimmunized antibody or antibody fragment.

The method of claim 8 wherein said whole antibody or antibody fragment inhibits

cleavage of complement C5.

The method of claim 8 wherein said antibody fragment is selected from the group

consisting of an Fab, an F(ab’),, an Fv, a domain antibody, and a single-chain antibody.
The method of claim 8 wherein said antibody fragment is pexelizumab.
The method of claim 8 wherein said whole antibody is eculizumab.

The method claim 13 wherein said eculizumab is administered chronically.
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15.

16.

17.

18.

I9.

20.

21.

22.

23.

24.

25.

35. The nethod of claim®6 wherein said drug which
i nhibits conplenent activity is adm ni stered

wae@bkoosnoxiad |y for at |east 3 nonths. 36. The nepdmUSmD7/005290

claim6 wherein said drug which inhibits conpl enent
activity is adm nistered chronically for at |east 6
mont hs. 37. The nethod of claim6 wherein said drug
whi ch inhibits conplenent activity is adm nistered
chronically for at least 1 year. 38. The nethod of
claim6 wherein said drug which inhibits conpl ement
activity is admnistered chronically for at least 5
years. 39. The nethod of claim6 wherein said drug

VL fhelhidh Icmlm 3GORERLIR AR leciEhnydbliy aaﬁuﬁscdspea bﬁ&eeé\%%/ 2 weeks.
chronically for the remaining life-time of sa

MR Rkthod Qf clHiif 1NRhAeH safd inhBitd df Wl&héht%ﬁtl%%aﬁtsel@&@d from the
i mmunosuppressive drug i s adm ni stered_chroni cal

t greup eprsistingpliaji} selublgsomplesenyresaptan (i) G, 1) @Ré lv) CD46, and

hofhiBbaFlACMA) whesebncat | east cyclosporin A s
adm ni stered chronically for the remaining life-time

Ofhé AefhodBSFRMim f vheldi® sﬁﬁﬁ&%n@guﬂ%}ébﬁb 4Pu gMIBLLHsT-8411 activity or

| east LFI 5-0195 is adm ni stered ronically for the
anﬁ&i REWYY-i fe-time of said mammal. 43. The nethod of

aiml wherein said i munonodul atory treatnent is
pFB“sWﬁBW@ P siadm IsWherRincihBENGSHRRIRS A B R p RNdiLs Trgell activity and
mtdendc@¥itypr ol ongi ng survival of a kidney allograft in
a recipient manmmal , conprising admnistering to said
rmgérgietmh of clHimQI whieth Mmhbmtxﬁosagmabmmmga@ tselydt&yfrom the group
an st one |nnunosup gssi v era
SSOH 1H%Io£r5yap§po§1éxl @CP@WIWL'S 1f(3 1gys, ?)éé’@} ao(g%ncostermd daclizumab,

i Hﬁﬂﬂﬂﬂﬁlﬁ@ Pdz@thSdpteneg hi},@op'ﬂenbla)e RABftNTHaRoBE At 6Qh¥rcaptopurine, anti-

treat erein s presensitized t
sdj &e %@o\;ﬁ?s nﬂ%dl EEF G e G.  ALG,  15-

Saédiygfﬁﬂmlml 8 @Mn&alog&mﬁe Gmmcqufbexétaabm 48/1g, LF15-0195,
wherein said drug which inhibits conplenent activity

|§W%Uﬁ¢WFbtered chronically. 47. The nethod of claim

44 wher.ei,n s drug whi ch _inhibits co enen
by TR T R PR PG B B CBie dag s fginisered.

?lgf;%g:?etlg%i ((%# 91&%”17 Yiheéle'fag‘d ?eltkgodd corgprtlslggtadmxrnstgnng i) a drug which
inhibits complement activity and i1) cyclosporin A.

The method of claim 1 wherein said method comprises administering i) a drug which

inhibits complement activity and i1) LF15-0195.

The method of claim 1 wherein said method comprises administering i) a drug which
inhibits complement activity, ii) cyclosporin A, and iii) LF15-0195.
The method of claim 23 wherein said drug which inhibits complement activity is an

antibody which inhibits cleavage of complement C5.

The method of claim | wherein said allograft survives for a time at least 20% longer than
if said method were to be performed without said drug which inhibits complement

activity.

66



26.

27.

28.
29.
30.
31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

whol e anti body or an anti body fragnment. 49. The nethod
of claim48 wherein said whol e anti body or anti body

wo e@gmesis4 i s a human, humani zed, chinmerized orPCT/US2007/005290

dei nmuni zed anti body or anwfbody fragment. 50. The

met hod of claim 48 wherein said whol e anti body or

anti body fragnent inhibits cleavage of conpl enent C5.
5 1. The nmethod of claim48 wherein said anti body
fragnent is selected fromthe group consisting of an
Fab, an F(ab')2, an Fv, a domain antibody, and a

si ngl e-chain anti body. 52. The nethod of claim48
wherein said anti body fragnent is pexelizumab. 53. The

e edineh o?'cl%ﬁﬁl%é?@iﬁ rsgidrhll%?i’a‘#t mlv@s P h iRy léa%t 40% longer than

ecul I zumab. . The method cl'ai m 53 wherein_ sai
elf Liald uneilpd gfesmrﬁ BE shesfosmed vighquy spid drugewich @B%ts complement
The et hod of claim 44 wherein said inhibitor of
conpl enent activity is selected fromthe group
CORS n3fHol Bfefaird 1i \lfhé‘@ﬂn@al@alf&m IRk f&qg@F&{a’mlh%Sife—time of said
CD59, iii) CDb5, iv) CD46, and v) an antibody to
O@a"¥931 C8, or C9. 56. The method of claim 44 wherein
ai d i mmunaosuppressive drug inhibits T-cell activity
oTthmeténori oAekafny 2rwhergin Salﬂ*ﬁg%@f‘ﬁéﬂ“‘é‘fs fer a.l?ﬁsmrm%hﬁ
I d 1inmmungsuppr.essi ve da%ﬂglnhlblts T-cel | act|V|ty

aﬁtac Bethed of g'etm vitRereiggai g‘i?@f;ﬁf)"d"ﬁf OE‘PtldFarﬁ ﬂg rr;on s.
B S BB BBach T ) e
bx@emem e L e T

hot exate, .6- capt opu antj - . .
gw)é of c&a;rcr:llzgeh%rgp ad %l\ogr?]\ 1vives fo ctﬁe Bemamm% life-time of said

AmﬁhmALG, 15 deoxyspergualin, a purlne analog
rituxan, CTLA-4-1g (belatacept), IVlg, LFI 5-0 195,
afible bngtlodiiaf. cla@dn 6Thvehemah head afrug | ahinh Jidhibite ra@inmplemed activity 1s

1%?%n§% 8%5“?@@?@;H;§§§M%q4qug i's administered. 60.

erein said nethod conprises
29 héth8d | d9cikim % HWHNLER drfl DAL SRR Cliement activity is
activity and 11 cyc osporin A ©l. The net
chdmmisdgedplapricall s tor dt leastR8dlagdnpri ses admi ni stering
i% a drug which inhibits conplement activity and ii) .
LiFhe gugthodypf glpim Thevhseinotrid fdres avhich 4niibes ctompdement activity is

R Rt &GOIPEbaR ST abiesdtd hHgns) a drug which

The method of claim 6 wherein said drug which inhibits complement activity is

administered chronically for at least 6 months.

The method of claim 6 wherein said drug which inhibits complement activity is

administered chronically for at least 1 year.

The method of claim 6 wherein said drug which inhibits complement activity is

administered chronically for at least 5 years.

The method of claim 6 wherein said drug which inhibits complement activity is

administered chronically for the remaining life-time of said mammal.

The method of claim 1 wherein at least one immunosuppressive drug is administered

chronically for the remaining life-time of said mammal.
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41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.
53.

54.

inhibits conplenment activity, ii) cyclosporin A, and
iii) LF15-0195. 63. The nethod of claim 62 wherein

wa@anod/1a¥isg whi ch i nhibits conpl ement activity PEI/ER2007/005290

anti body which inhibits cl e&vage of conplenment C5. 64.
The method of claim44 wherein said allograft survives
for atine at | east 20% | onger than if said nethod
were to be perforned w thout said drug which inhibits
conpl ement activity. 65. The nethod of claim44
wherein said allograft survives for a tine at |east
40% | onger than if said nethod were to be perforned

wi t hout said drug which inhibits conplenent activity.
6P8Omethb8 of’@ltahﬁ’ do WherdiRhimedst C%M'l@ip%hﬂ AN éﬁnﬁhis&%ﬁfhfromcal]y for the
survives for the remaining e-tinme of said mamal
GPMaNHes h%t%aaotﬁauémmmis wher ein sal d aI I ogr aft

survives for at | east three nonths he
cFhg method\gf elamtQ wherel) P‘o‘@?%f*{Flétprl\??\)%gd‘F’HPS‘%ﬁedICB%S%‘fca”Y for the

s;eﬁ,a;m,q% [fe-ti9 of I8 ni¥Bihad of claim 45 wherein said
al lograft survives for at |east one year. 70. The

et adurld 6f it 45whbRlEEdd Sﬂﬂnﬁhr@h{oggra&frf/ tfdAfMént 8§ plapheresis,
at least five years. 71. The nmethod of claim45

\M’Pé‘i"'@F‘i‘?“‘s)'a‘?rdm&N"S@ﬁ’S&m"‘%‘ur vi ves for t he remai ni ng
life-tine_ of said human. 72. The od of cJaim46

wAdrehord eEpralanging sKAYEH of ﬁHﬁ“iﬂ%a”eé 18 AdREIPKET Mommpl, comprising

I &irﬁﬂﬁldﬁngttﬁrﬁm alaRdl G d JrubOwhidh ihiEBRS calﬁ xémest adti¥ity and b) at
The neth of claim46 wherein said drug

i ISRStIOPE gngwﬁﬁq@mfw%‘g‘craﬂythr%m St th;rgmé*sesalccted from i) at least one

CiABhGabpréssiaf drab of BRSE infBukbiySdulafdry tidaeméemt hod of
claim 46 wherein said drug which inhibits conpl ement

awhéréin shid Haeiil B greRhstzeoeridalokatf or at | east 3
mont hs. 75. The nethod of claim46 wherein said drug

WiTh€ fethiol iolf clagim @a it egdi® Biid acimnialtiy aiheamadni ni st er ed
chronically for at least 6 nonths. 76. The nethod of
CcTh¢ metbodvodr @aim <di drhelieitg sabi diugi whichi inhuléengdmeplement activity is

‘%\'? s%eé%}”aglm istered chronically for at least 1
m 8 lﬁ% )ﬁod of cI ai m 46 wherein said drug

hé me I bfl alm h%rl:g::f ] %Cc}r{lVIleXch §nh%j{y Wn?plg{)gnq activity inhibits
t "5ryears.

roni ca or at eas
the formatlon of C5b or C5a.

The method of claim 47 wherein said drug that inhibits formation of C5b or C5a is a

whole antibody or an antibody fragment.

The method of claim 48 wherein said whole antibody or antibody fragment is a human,

humanized, chimerized or deimmunized antibody or antibody fragment.

The method of claim 48 wherein said whole antibody or antibody fragment inhibits

cleavage of complement C5.

The method of claim 48 wherein said antibody fragment is selected from the group

consisting of an Fab, an F(ab’),, an Fv, a domain antibody, and a single-chain antibody.
The method of claim 48 wherein said antibody fragment is pexelizumab.
The method of claim 48 wherein said whole antibody is eculizumab.

The method claim 53 wherein said eculizumab is administered once every 2 weeks.
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55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

78. The nethod of claim46 wherein said drug which
i nhibits conplenent activity is adm ni stered

wae@bkoosnoxiad |y for the remaining life-tinme of saPdr/us2007/005290

mammal . 79. The nethod of ebai m 46 wherein at | east
one i nmunosuppressive drug is adm nistered chronically
for the remaining life-time of said manmal. . 80. The
nmet hod of claim79 wherein at |east cyclosporin Ais
adm ni stered chronically for the remaining life-tine
of said mammal . 7081. The nmethod of claim 79 wherein
at least LF15-0195 is adm nistered chronically for the
remaining life-time of said mammual . 82. The net hod of

CrRd MeftbaWiedifinas wh@re]ma QARG RS O ¥n Jnérﬁ@fh%nwy $ selected from
p| asmapher esi S, Sp enect ony or i munoadsor

Ué’é gé‘P“PaCQHlF!ﬁ@“& phe 1) sohble eamplemsnicieastora ) E\PISPy"ar@%ﬁa iv) CD46,

QRURBbERSI S, Hee7l egldicgranuf acture of a
ne i canent or  medi’canent package for prol onging

SHhY hétHod U chirbl AANENerdin! QR @frthulddRufprBRVBIrug &thibildB-cell activity or
use of claim83, wherein nore than one

|ﬁﬁﬁH@§UﬂﬁWeSS|ve drug is included in said nedi canent

or nedi canent package. 85. The use of claim 83,

whis Brethadaetyclgim, g‘4t‘ﬁla€trelprﬁmdorml§uemw@ﬁ%¥ﬁ drygy inpibity T-cell activity
agith skl abdynosuppressi ve drug are in a fornul ation
sui table for concurrent admnistration to said manmmal .

8Fhe hiegod DE cRim alaiHerés salﬂ‘iﬁhﬁinﬁs@k&sﬁé dehgl i @tlected from the group
inhibits conplenment activity and. s

|?ﬁﬂ?;ﬁ&g%ﬁﬁpg@lgﬂ\?gnﬁuﬁcwl@qs sng)lfnblfsﬂ@]gﬁ drcagticosteroid, daclizumab,

f B4siHimbb oe&ﬁth&g}ir&rﬂ»b by cbStienSREBBBEHIR| maBirdlatd, bahtRAptbpurine, anti-
sai d mammal The use of claim 83, wherein said

dTuge'tlhaPtﬂMﬁirﬁSbiwlwﬁfR*@ﬂﬁ deflungmide.  bregpingr, ATG, ALG, 15-
f@édx%;ﬁirg&nnsu e Canfaly, Githah CTAMKMNLSheRtdce)t B/ig, LF15-0195,
said manmal . 88. The use "of claim 83, wherein said
WﬁUW@@BﬁbreSS|ve drug is in a fornul ation SU|tabIe

for chr dmnistration to sai d nmammal . A
nEP?]B‘&‘hSQ °|cc§ F%"B r‘%é ‘Yﬁr% F‘W% Hyan pne &H“‘&PP%’@’PEFPT‘V? flrug is administered.

¢ She Bt St S e DU APBPLS BT BIACiE & drug which

afnhibitstcpmplindn} activilyend i) epdospomnosuppr essi ve t her apy
wherein said therapy is selected fromi) at |east one
| Thelneshopipofed siny ¢4 dvhegeic eaidr methnd chinpfisdd ddafinisrering )i) anirug which

IR compllcment Xctlwty and 11) LF15-0195.

The method of claim 44 wherein said method comprises administering i) a drug which

inhibits complement activity, ii) cyclosporin A, and iii) LF15-0195.

The method of claim 62 wherein said drug which inhibits complement activity is an

antibody which inhibits cleavage of complement C5.

The method of claim 44 wherein said allograft survives for a time at least 20% longer
than if said method were to be performed without said drug which inhibits complement

activity.

The method of claim 44 wherein said allograft survives for a time at least 40% longer
than if said method were to be performed without said drug which inhibits complement

activity.
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66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

717.

78.

79.

80.

treatment. 90. The nethod of claim89 wherein said
manmal is a human. 9 1. The nethod of claim89 wherein

wa@anod/1ediBograft is MHC m snmat ched. 92. The met PoTUS$007/005290

claim9 1 wherein said MHC7m smat ched al l ograft is an
HLA m smatched allograft. 7 193. The nethod of claim
89 wherein said recipient is ABO msmatched to said
allograft. 94. The nethod of claim89 wherein said
allograft is selected fromthe group consisting of i)
heart, ii) kidney, iii) lung, iv) pancreas, v) liver,
vi) vascul ar tissue, vii) eye, viii) cornea, ix) |lens,
X) skin, xi) bone marrow, Xxii) muscle, Xxiii)

CARNGEbY of Hlafii Y8 'wl';&éfﬂ sﬂ@%fléié}bﬂts@ﬁ/wc@ Rr tht ané“m‘c time of said
nervous tissue, xvi) bone, xvil) stemcells, -xvill
imhmmal. xi x) cartilage, xx) hepatocytes, and xxi)

hemat opoi etic cells. 95. The nethod of claim 89

whea method f glaiip 4§ Whieraim said iallegraB seryiyss doreat deagicthragimgnths.
is adm ni stered chronically. 96. The nethod of claim
gbhaymethef of skaird 48 Mhgranm paih allogrplispiyves Aoy ad hgast six months.
activity inhibits the formation_ of C5b or Cha. 97. The
nEbBgthed of F]@Fﬁw“é evhm*e? 8314 alagraft gpydvsiderca 15ashens; xear-
formation of or IS a whole antlbod¥ or _an

ahbs Bedrpd of a@hvéﬁ? W@sem 14id 2HegrAb guiotves fo ahiesst 9\)I’Fe¥"é‘FSn

i gt S S b A et

amirh&tody fragnment. 99. The met hod of claim97 wherein
sai d whol e anti body or anti body fragnment inhibits
cTeavegRodfof caaipl @tewheem sdi@0drughehivkt nbibitef cophgedred7activity is

wherein said anti bod is selected fromthe
R e%ﬁfif%rﬂuﬁgl%% T e o5 Can P b

d sin hai n, ant | 101 . .
?ﬁgaﬁ@? d oqu %% ygmerb%%gngs |Hhaﬁtnggﬁ% ??ﬂéﬁ%ﬁp activity 1s
|azhma)seéredcm’amcall)€)ﬂ>r affleest@8tdagel of cl ai m 97 wherein

said whol e anti body is eculizumab. 103. The net hod
cThé metb& wifieclainn 4§aw¢iexeuu|sandudmg whichdimhihitst @megmlement activity is

chroni % 10 ? aim 102 wherein said
J i) Xhmmc%ln)f Ora g'rssé IB%@E ‘every 2 weeks. 105.

T"Pﬁe qﬁétﬁ&g o?f clglln{" 48 @ge}Mﬁ Sl n((iﬁlgrthcﬂWnﬁibﬁ@%&ﬁp]emen& activity is

conpl'ement actrvity sel ecte omthe gro
cadminsstéred)clobnigally fQS@t lghét® monmths.enent receptor, ii)
CD59, iii) CDb5, iv) CD46,

The method of claim 46 wherein said drug which inhibits complement activity is

administered chronically for at least 1 year.

The method of claim 46 wherein said drug which inhibits complement activity is

administered chronically for at least 5 years.

The method of claim 46 wherein said drug which inhibits complement activity is

administered chronically for the remaining life-time of said mammal.

The method of claim 46 wherein at least one immunosuppressive drug is administered

chronically for the remaining life-time of said mammal. .

The method of claim 79 wherein at least cyclosporin A is administered chronically for the

remaining life-time of said mammal.
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81.

82.

83.

84.

85.

86.

87.

88.

89.

90.
91.

92.

and v) an antibody to C5, C6, O, C8, or C9. 106. The
nmet hod of claim 89 wherein said i nmunosuppressive drug

WO v7ho3134 T-cel | activity or B-cell activity. FCWL0%2007/005290

The met hod of claim 89 wher7éi n said i nmunosuppressi ve
drug inhibits T-cell activity and B-cell activity.
108. The nethod of claim 89 wherein said

i mmunosuppressive drug further conprises a drug

sel ected fromthe group consisting of cyclosporin A
tacrolinmus, sirolinus, OKT3, a corticosteroid,
dacl i zumab, basilixi mab, azathi oprene, nycophenol ate
hofetil, methotrexate, 6-nercaptopurine, anti-T cel

antd RefoaSof faikl BPRAsRIAM W8t LIFeblo108nE deminMi&eddicAfhically for the
ATG AL 15- deoxyspergual in, a purine anal og,

riemaiang litettime of sad pyeimalacept ), 1Vig, and bredi nin.
109. The nmethod of claim89 wherein said nethod )
cbipricthod ofaitiint 8¢ evhergn ispidadmapipemasutaey ffameny is plasmapheresis,

COIR BRI ordfintutbhdsorption. cycl osporin A, and iii) LF

15-0 195. 110. The nethod of claim 109 wherein said

S0 MG thad kibdbhitsScopPIth &HTRBtviBCridVantibhnhin 0B e VB @AY in the
whi ch i nhibits ¢l eavage of. conplenent C5. 111, The .
BRHEEBI < PAP SIS SInGT BeHicamet rarkagg for prolangine,suEviya) of a kidney
daltdgPat mta mBAKdal.20% [ onger than if said nethod were to

be perforned w thout said drug which inhibits

CORLRBERIaiAGB| Whéngin thdzd. thaihéndiinheds@ppredstierardis included in said
wherein said gllograft survives for a tine at | east
AOSHICYRGOr MESIEAENLRAKA8fet hod were to be per for nmed

R ) SRS AR S e

SiindivBapprossivedrug ersih ai fognilatf@r duithBle ddr @akccrrem AdMinistration to
114, The thod of claim90 wherein said allograft
si?l"é/wqﬁrgr at least three nonths. 115. The method of
claim?9 herein,said allograft survives for. at .| east .
ST et oLRR 36 R sl pR8 B bl S b it sl saie
ainimogiahppressive dreg afedn agbrmndatédn @fernywationskiitabld ffier sequential

rre(} hod o{. c:{?asia 90 wherein said allograft survives for
AR IPRRERURT (P @e‘g?@m '18. The method of clai m 90

}N?gere \_?sltcp)nfé?al(l)rg %g%vggr%ﬁr}c n%alg](ic' Hrqxgit]\/ag‘?nﬂcil%{s éolgr?pléng%ia@{.i\r;}% isina
formulation suitable for chronic a.dministration to said mammal.

The use of claim 83, wherein said immunosuppressive drug is in a formulation suitable

for chronic administration to said mammal.

A method of prolonging survival of an allograft in a recipient mammal, said method
comprising administering to said mammal a) a drug which inhibits complement activity
and b) at least one immunosuppressive therapy wherein said therapy is selected from i) at
least one immunosuppressive drug comprising LF15-0195 or 11) an immunomodulatory

treatment.
The method of claim 89 wherein said mammal 1s a human.
The method of claim 89 wherein said allograft is MHC mismatched.

The method of claim 91 wherein said MHC mismatched allograft is an HLA mismatched
allograft.
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119. The nethod of claim 95 wherein said drug which
i nhibits conplenent activity is adm ni stered

wae@bkoosnoxiad |y for at | east 14 days. 73120. The PEL/DsmonH05290

93.

94.

95.

96.

97.

98.

99.

100.-

101.
102.
103.
104.

105.

106.

claim 95 wherein said drug7hich inhibits conpl enent
activity is adm nistered chronically for at |east 28
days. 121. The nethod of claim95 wherein said drug

whi ch inhibits conplenent activity is adm nistered
chronically for at |least 3 nonths. 122. The net hod of
claim 95 wherein said drug which inhibits conpl enent
activity is admnistered chronically for at |east 6

nont hs. 123. The nmethod of claim95 wherein said drug
Vﬂ&neeheﬁ lobutaﬁn 89 meﬁem Hid A& pideliy ABD ﬁ%ﬁé}%QB ‘§Qd allograft.

onically for at least 1 year. 124. The nethod of

Cfid ﬁk@l@d%%faﬁh BoSAheeifl 'sHAd éMB‘gPJﬁ 1|s @Ql'e&b@ ?roﬁpfﬂalg?’aﬁﬁéonsmtmg of i)
aCt|V|tK is adm ni stered chroni cal %ﬁ or at | east

yiearts i) kiglgey, Thilupg: ipaansreas] vl iyegsvi @%ceiaﬁt@%lﬁdwa)rqyg viit) cornea,

Ul Ciénsnb( bg;&ﬁ %jﬁ%&@ema@w I xm ymhsm@dm]nl %Bx%e‘;‘egve tissue, Xiv)
chronlcal for t remai ni n fe-time of 'sa

rmﬁfmntesm@ tisypfe erétrﬁa@uéﬁlsmeapcm) dPngHEYD; %ﬁelﬁtcell%a’@t‘“) islets, xix)
Q | i ered chronically
&x?ul E@R rréaﬂl%ﬁ T 52 5 Mnd o AT TeRE.

for t life-tine of said manmal . 127. The

MEiQgkudd oF &AMl 20 WHEERI Baidl drlufawhichYinhRROEIpIAnkS activity is

adm ni stered chronically for the remaining life-tine
oAdnaigistereshehranicallypg.  The nethod of claim 126 wherein

at least LE 15-0_ 195 is adn1n|stered chronlcally for ...
t Hee pethedrfrideim B2 wheprin spid dipg whighiphibits gmpigraent activity inhibits

Bk BScha8bn ©F @isB1o8eswher ei n sai d i nmmunonodul atory
treatnment is plasmapheresis, splenectony or

| THSIRREHIIVTIRNAiAN96 WBBreinsdid HAGIWRIch RAKIbR GrR@tisn b C¥Blor CSa is a
of an allograft in a reC|p|ent manmal , conpri si ng

afhelsiaat yrfﬁaPé‘“E'a‘i’q}'ﬁ‘iﬁﬁﬁeé\ a) a drug which inhibits

HETRE TR A FHERL ARl Fbamior Aeybasy Fagment is a human,

Sielrfatisdd, éhﬁﬂmiizéd a:tddnaamhnz@a antiFERY e HPFdESEdgneendr ug
conprising LF 15-0 195 or ii) an i mmunonodul atory
t Tha thfeeinid, ohoEIIixﬁi 917 sdiectimaaidaivhols Ppitibséy sirtannbady dragment inhibits
s§ i d alhggraﬂt The nmet hod of claim 130 wherein

Py ke e ' AT50, The met nod of cl i m 130

V\'PI? &l t Iof;I ]p%ui\o&f whterelf?' sglﬁl &Q{bggy fﬂ:a%mekp?s 908484 from the group

consi S
consnstmg of an Fab, an F(ab’),, an Fv, a domain antibody, and a single-chain antibody.

The method of claim 97 wherein said antibody fragment is pexelizumab.

The method of claim 97 wherein said whole antibody is eculizumab.

The method claim 102 wherein said eculizumab is administered chronically.

The method claim 102 wherein said eculizumab is administered once every 2 weeks.

The method of claim 89 wherein said inhibitor of complement activity is selected from
the group consisting of a i) soluble complement receptor, ii) CD59, iii) CDS5S, iv) CD46,
and v) an antibody to C5, C6, C7, C8, or C9.

The method of claim 89 wherein said immunosuppressive drug inhibits T-cell activity or

B-cell activity.
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heart, ii) kidney, iii) lung, iv) pancreas, v) liver,
vi) vascul ar tissue, vii) eye, viii) cornea, ix) |lens,

WO 200803134 Xi ) bone marrow, xii) rmuscle, Xiii) PCT/US2007/005290

107.

108.

109.

110.

111.

112.

113.

114.
115.
116.
117.

118.

119.

connective tissue, xiv) gagsrointestinal tissue, xv)

nervous tissue, xvi) bone, xvii) stemcells, xviii)

islets, xix) cartilage, xx) hepatocytes, and xxi)

hemat opoi etic cells. 133. The method of claim 130

wherein said drug which inhibits conplenent activity

is adm ni stered chronically. 134. The nethod of claim

130 wherein said drug which inhibits conpl enent

activity inhibits the formation of C5b or Cba. 135.

e ARtNAD O 1ais] 80 WHe34n WaRY RhAuSAupbreisie: 8M@tinhibits T-cell activity
inhibits formation of Cob or C5a is a whol e anti body
nddreglhestyddy fragment. 136. The nethod of cIa|n1135

wherei n sai d whol e antjbody. or antibody fragnent is

hiffamethnt edslamPo wher ﬁ’@rﬁa%%‘&"&'l’n‘ﬁéi’ﬁfﬁiﬁh‘fez%g Apthes GSV‘P““S a drug
Osrele%&‘a' 26V tHe m%\aﬂp%nsxatﬁq?g of! Bec18%bRAdA OtactdiRhu® 538limus, OKT3, a

wherein said ant i ody or antlbody fragnent
i GPtigpistesoid) o docliameb, c Saplisimpaty (@3athiopgenerhdnygophenplade mofetil,

Cxln@t'hmréa?a'ée Vmﬁ'é%aﬁto%@hlqe %ﬂhllb%iv aﬁthﬁﬂi@%@&%@ﬂnﬁaﬁhw leflunamide,

fromthe group consisting of an Fab
Frequingfo il |- aftb-Oho iy deayspeaguling| % RURAE nara?rlﬁg, bokpan, CTLA-4-1g

y@ghuggﬁxqeﬁgquqﬁaghﬁln1135 wherein said anti body
fragnent i s pexelizumab. 140. The nethod of claim 135

VhigY Bietho@ B INRORE vaRldiP edld h&h&E é'dnhﬁﬂi@tbdnﬂtﬁ@{enng Ma drug which
met hod cl ai m 140 wherein sald ecul i zumab

b SPBPIBhed valy e\ cyslogpans S, Tzfizm)#ﬁéﬁ%%od of
cl.ai m O er ei ai d |nh|b| or of

245 Tetpd of S dpE Ve eiiseie rgmmc%ﬁ]ﬁ% Fﬂ@plsmat pofivity is an

salibbie waNIhBBRE tlehREe BF 86mplemknC@E59, 1i1) CD55, iv)
CD46, and v) an antibody to C5, C6, O, C8, or C9.

1'H-}33 m-Ehﬁ)dﬂﬁTchﬂEh 8% vﬂieﬁéimsﬂlanlW@elﬁeidﬁvﬁai €br a time at least 20% longer
u Ssj ve dr ibifs. T-cell, activi.t
i Retey v da b peomed B el e M it pomplement
&&mdnynnunosuppre55|ve drug inhibits T-cell activity
and B-cell activity. 75145. The nethod of claim 130
vifies siethod adfclaim B9 oehepsin asidi al'legdzlftuglri/ﬁfes Elrectimd dt et 40% longer

Lo PR eS8 5P ne SR BAAA A 5 s complemen
basivityxi mab, azat hi oprene, nycophenol ate nofetil,

met hotrexate, 6-
The method of claim 89 wherein said allograft survives for the remaining life-time of said

mammal.

The method of claim 90 wherein said allograft survives for at least three months.
The method of claim 90 wherein said allograft survives for at least six months.
The method of claim 90 wherein said allograft survives for at least one year.
The method of claim 90 wherein said allograft survives for at least five years.

The method of claim 90 wherein said allograft survives for the remaining life-time of said

human.

The method of claim 95 wherein said drug which inhibits complement activity is

administered chronically for at least 14 days.
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mer captopurine, anti-T cell antibodies,
cycl ophospham de, | eflunam de, brequinar, ATG ALG

wdbeodaaysper gual i n, a purine anal og, rituxan, PCT/US2007/005290

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

CTLA-4-19g (bel atacept), 1VI7g, and bredinin. 146. The
nmet hod of claim 130 wherein said nethod conprises
admnistering i) a drug which inhibits conpl enent
activity, ii) cyclosporin A and iii) LF15-0195. 147.
The nmet hod of cl aim 146 wherein said drug which
inhibits conplenent activity is an anti body which

i nhi bits cleavage of conplenent C5. 148. The net hod of
clai m 130 wherein said allograft survives for a tine

afhd &@%hod @POIARYOE &h@@m Ealaaaxdﬁnahiaﬁdmﬁmte dotfl8ment activity is
performed w thout said i nhi bits conplenment

addmipjsteyed qlugmcqih@fomtlﬁ@m Zgﬁjaﬁf’r ai m 130 wherein said
aIIograft survives for a tine at |east 40%]1 onger th .
i The; gt of i Pé  Yhers ﬁ*éidf%‘i“ﬁeﬂhkﬁhtﬁbﬁ’l‘tss%"&‘ﬁf‘ﬁfﬁ activity is

WirgiRistdd QirbsicAB T 8MRRt 3aRbAid.ty. 150. The met hod of
claim 130 wherein said allograft survives for the

I ERAInhdtheH |o|ff<§altﬂ 98 Whersi dalaamgl whithlinhiblt§ecomgilBaeht activity is
of claim 13 1 wherein said | ograft survives for at

|@ag¥llsm?<b@“ﬁwﬁelhsfor islfastﬁﬁeorﬁhi hod of claim 131

wherein s survives for. a st siXx .
mbp HReth %@@g %’H tW gregy syfa ‘Hrgl‘s"hfi‘mﬁgfbétﬁ rCgRplgment activity is
ahdrRigistdréd SHbNicMBstor af leadt 11 y@ast one year. 154, The

met hod of claim 13 1 wherein said allograft survives

f’(Dhe aheth@B F cflaiu\te 9peahéreinl Shid ding whichofihhibiits Cécamplesh&dt activity is
rein said al {?aft survives for the renaining

I? ISt 8‘?"’%‘8? ast 5’6°ars‘l'he met hod of claim 133
re| . h inhi. s co L. actl c
LR Shetne o8, SR et Jaid g SRRL PR Ry Septofeey activity is

Thdmimestdiediclobnichldy for iFrewlaating lifestiine oﬂsauay maiinedh.

i nhi bits conplenent activity is adm ni stered
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The method of claim 126 wherein at least LF15-0195 is administered chronically for the
remaining life-time of said mammal.

The method of claim 89 wherein said immunomodulatory treatment is plasmapheresis,

splenectomy or immunoadsorption.

A method of prolonging survival of an allograft in a recipient mammal, comprising
administering to said mammal a) a drug which inhibits complement activity and b) at
least one immunosuppressive therapy wherein said therapy is selected from i) at least one

immunosuppressive drug comprising LF15-0195 or ii) an immunomodulatory treatment,
wherein said mammal is presensitized to said allograft.

The method of claim 130 wherein said mammal is a human.
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160. The nethod of claim 133 wherein said drug which
i nhibits conplenent activity is adm ni stered
wae@bkoosnoxiad |y for at |east 1 year. 161. The met PoTiUS$007/005290

claim 133 wherein said drugSwhich inhibits conpl enent
activity is adm nistered chronically for at least 5
years. 162. The nmethod of claim 133 wherein said drug
whi ch inhibits conplenent activity is adm nistered
chronically for the remaining life-tine of said
mammal . 163. The net hod of claim 133 wherein at |east
one i mmunosuppressive drug is admnistered chronically
for the remaining life-time of said mammal . 164. The
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139. The method of claim 135 wherein said antibody fragment is pexelizuméb.
140. The method of claim 135 wherein said whole antibody is eculizumab.
141. The method claim 140 wherein said eculizumab is administered once every 2 weeks.

142. The method of claim 130 wherein said inhibitor of complement activity is selected from
the group consisting of a i) soluble complement receptor, ii) CDS9, iii) CDSS5, iv) CD46,
and v) an antibody to C5, C6, C7, C8, or C9.

143. The method of claim 130 wherein said immunosuppressive drug inhibits T-cell activity or

B-cell activity.

144. The method of claim 130 wherein said immunosuppressive drug inhibits T-cell activity

and B-cell activity.

15



for chronic admnistration to said mammal . 173. A
phar maceuti cal package conprising a drug that inhibits
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drug, wherein said drug thaé inhibits conpl enent

activity and said i munosuppressive drug are

formul ated for chronic adm nistration, wherein at

| east one i nmunosuppressive drug conprises LFl 5-0195.

174. The pharnmaceuti cal package of claim 173, wherein

said drug that inhibits conplenent activity is an

antibody in a |lyophilized fornmulation conprising the

anti body and a |yoprotectant. 175. The pharnmaceuti cal
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173, wherein said drug that inhibits conpl enment
alt®¥ty is present in unit dosage form 181. The

pﬁ%%nac utical. §a e of claim 173 wherein said. . .. .
"6 oatibpEgert AT B EuRERR srrYNFL Ruqbagen B, lfe-time of
182id nfdmemplhar maceut i cal package of claim 174, wherein
the antibody inhibits the formation of term na
C Gitrp et of@lai G5Bl wherein said allograft survives for at least three months.
The method of claim 131 wherein said allograft survives for at least six months.
The method of claim 131 wherein said allograft survives for at least one year.

The method of claim 131 wherein said allograft survives for at least five years.

The method of claim 131 wherein said allograft survives for the remaining life-time of

said human.

The method of claim 133 wherein said drug which inhibits complement activity is

administered chronically for at least 14 days.

The method of claim 133 wherein said drug which inhibits complement activity is

administered chronically for at least 28 days.
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183. The pharnmaceuti cal package of claim 174, wherein
the anti body is a whole antibody or an anti body
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174, wherein the anti body werein said whol e anti body
or anti body fragnent is a human, humani zed, chinerized
or dei mmuni zed anti body or anti body fragnent. 185. The
phar maceuti cal package of claim 174, wherein said
whol e anti body or anti body fragnent inhibits cl eavage
of conpl enent C5. 186. The pharnaceutical package of
claim 174, wherein said anti body fragnent is selected
fromthe group consisting of an Fab, an F(ab') 2, an
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administered chronically for at least 6 months.

The method of claim 133 wherein said drug which inhibits complement activity is

administered chronically for at least 1 year.

The method of claim 133 wherein said drug which inhibits complement activity is

administered chronically for at least 5 years.

The method of claim 133 wherein said drug which inhibits complement activity is

administered chronically for the remaining life-time of said mammal.

The method of claim 133 wherein at least one immunosuppressive drug is administered

chronically for the remaining life-time of said mammal.

The method of claim 163 wherein at least cyclosporin A is administered chronically for

the remaining life-time of said mammal.

The method of claim 163 wherein at least LF15-0195 is administered chronically for the

remaining life-time of said mammal.

The method of claim 130 wherein said immunomodulatory treatment is plasmapheresis,

splenectomy or immunoadsorption.

Use of a drug that inhibits complement activity and at least one immunosuppressive drug
in the manufacture of a medicament or medicament package for prolonging survival of an

allograft in a mammal,
wherein at least one immunosuppressive drug comprises LF15-0195.

The use of claim 167, wherein more than one immunosuppressive drug is included in said

medicament or medicament package.

The use of claim 167, wherein said drug that inhibits complement activity and said
immunosuppressive drug are in a formulation suitable for concurrent administration to

said mammal.
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The use of claim 167, wherein said drug that inhibits complement activity and said
immunosuppressive drug are in a formulation or formulations suitable for sequential

administration to said mammal.

The use of claim 167, wherein said drug that inhibits complement activity is in a

formulation suitable for chronic administration to said mammal.

The use of claim 167, wherein said immunosuppressive drug is in a formulation suitable

for chronic administration to said mammal.

A pharmaceutical package comprising a drug that inhibits complement activity and at
least one immunosuppressive drug, wherein said drug that inhibits complement activity

and said immunosuppressive drug are formulated for chronic admitnistration,
wherein at least one immunosuppressive drug comprises LF15-0195.

The pharmaceutical package of claim 173, wherein said drug that inhibits complement
activity is an antibody in a lyophilized formulation comprising the antibody and a

lyoprotectant.

The pharmaceutical package of claim 173, wherein said immunosuppressive drug is in a

lyophilized formulation comprising the immunosuppressive drug and a lyoprotectant.

The pharmaceutical package of claim 173, wherein said drug and said
immunosuppressive drug are in the same lyophilized formulation comprising said drug,

said immunosuppressive drug, and a lyoprotectant.

The pharmaceutical package of claim 173, wherein said drug that inhibits complement
activity is in an injection system comprising a syringe that comprises a cartridge, wherein
said cartridge contains said drug in a formulation suitable for injection.

The pharmaceutical package of claim 173, wherein said immunosuppressive drug is in an

injection system comprising a syringe that comprises a cartridge, wherein said cartridge

contains said immunosuppressive drug in a formulation suitable for injection.

The pharmaceutical package of claim 173, wherein said drug that inhibits complement

activity and said immunosuppressive drug are in an injection system comprising a syringe
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that comprises a cartridge, wherein said cartridge contains said drug and said

immunosuppressive drug in a formulation suitable for injection.

180. The pharmaceutical package of claim 173, wherein said drug that inhibits complement

activity is present in unit dosage form.

181. The pharmaceutical package of claim 173, wherein said immunosuppressive drug is

present in unit dosage form.

182. The pharmaceutical package of claim 174, wherein the antibody inhibits the formation of

terminal complement or C5a.

183. The pharmaceutical package of claim 174, wherein the antibody is a whole antibody or

an antibody fragment.

184. The pharmaceutical package of claim 174, wherein the antibody wherein said whole
antibody or antibody fragment is a human, humanized, chimerized or deimmunized

antibody or antibody fragment.

185. The pharmaceutical package of claim 174, wherein said whole antibody or antibody

fragment inhibits cleavage of complement CS5.

186. The pharmaceutical package of claim 174, wherein said antibody fragment is selected
from the group consisting of an Fab, an F(ab’),, an Fv, a domain antibody, and a single-

chain antibody.

187. The pharmaceutical package of claim 174, wherein said antibody fragment is

pexelizumab.

188. The pharmaceutical package of claim 174, wherein said whole antibody is eculizumab.
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