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ALLOGRAFT BY INHIBITING COMPLEMENT ACTIiVITY RELATED APPLICATION This
application claims the benefit of and priority to U.S. provisional patent application number
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reference. ECHNICAL FIELD The present disclosure relates to methods for prolonging
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BACKGROUND

15 Organ transplantation is the preferred treatment for most patients with chronic’ organ
failure. Although transplantation of kidney, liver, lung, and heart offers an excellent
opportunity for rehabilitation as recipients return to a more normal lifestyle, it is limited by
the medical/surgical suitability of potential recipients, an increasing shortage of donors, and

premature failure of transplanted organ function.

20 Transplantation of cells, tissues and organs has become very common 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

25  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%

30 (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



organ transplantation especially by preventing acute rejection. But as the numbers above WO
2007/103134PCT/US2007/003290 show, there is still a need to improve the success rates,
both short-term and especially longterm. As seen from the above numbers for kidney and liver
transplants, the fiv& Q¥ #d#lide rates for these transplanted organs are ontbhewsoer®b290
25-35%. In the year 2001 alone there were more thah 23,000 patients who received an organ
transplant of which approximately 19,000 were kidney or liver (OPTN/SRTR Annual Report,
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These numbers ﬂo ngh even 5 clude other trans lanted o éans or transplanted tissues or cells
such as bone man-6w There afd FGMARRSE 8fs't‘r°§ﬁ§§’d R orhhast Aram g rpecieily Attsas
et al., 2000. A 165Faft\& sprapiantées fAbpaconmiradivieikidneytie Sarmeranstildoisathisfoalledrahilure
autologous graftapesaatanast. ﬁ@pﬁhﬁ&ﬂﬁgﬂ%@bh%&@&%@&gmu@@We"}'&i?%@'l Qlone there

syngeneic '”d'W%@'ﬁné%e‘-}ﬂ&'.‘?gﬁédB%{}{?A%r% A ggalt transpl Iant%nto n two genetlcally

different in V|d s of the same species is calle an a omé%el “or watapﬁf° gﬁate]y
transplante 8?1 “??6‘?\5808’!’506} &‘?ﬁé@gﬂwﬁgzﬁé\l‘é“tﬁlmcﬁtx%eﬁ@‘@‘geraﬂemcaf of
xencagrall. Thetm@ﬂﬂemeshhat\mﬁammog:hqueas fandigaxpacaliogiatisparamadsos,000-6,000

alloantigens andfthrsetensyRARAREsHLSRIIcLXEiNaNTAGHSs JOG YMPhcHes On R Qdies
that react with qugﬁiggg%ﬂstparn é(p ct%%?ens are de Cl‘lb%d as belr%% alloreactive or
e

xenoreactive, respectiv OiTents more than A5 0Bt 1GREST FEAT R Ay aarand
pancreas transplants arerperéarmestdnyihe mmepﬁmem@elary%;c%@ﬁﬁ@&b%s,e?-QP%o@th@f
possible trﬂﬂSp@g}ﬁtgﬂQH}fg}ﬁgg ﬁ18H1t SERS ) aﬁ 42 s%%scu Hﬁ% 1S cSHed At lens, %‘;m

bone marrow, muscle, connective tissue, astromtestlnaftlssue Nervous tissue, é?] %’ 8

cells, islets, carfiiyE*efH3E) fARsRirtic SEuRspoTeaeitel v ifeHtisALRB Ry ETarEs H1é vitemly is
more candidate@fisf a wasepiamrafan iheferaredona befcovercemeitaitystitfagen AR

effort is being redde tamegiRibow dR18sarr BRGNS/l 1 DERHT eRSS R IRGMAL SRS
field-, the fact |t,m§a‘1,a;a%5&rg§g;gnm ]térsalrg%olﬁgts ae.al allog: altgﬁ%px%? %elaelc transplant,
r

whlle presegltly bemcé) more likely to be successtul thana Xenogeneic splan}fe %ﬁl&“les that

surmount mumerSUEsBuEsd iRy f5etse st aliageati, ‘*f‘fw%"}lée‘éi’é’%"é‘\t}é?af 9808t pArRIASTelyicat
attacks made bSpilsé xeevpivisezg dihst theldonss orgatibudiishheardead toarjeatignsafthe

allograft. Thesexinehisigdny Rey aciie EaIeCHiONs aBsHaMASRALISISEON (ingluding, accelerated
Immoral rejection and de novo acute 30lmmoral rejection), and chronic rejection. Rejection is

normally a result of T*ceembdnrasdisr 1P &idastiberdst. dbe K voutnd ayninehs deradiitional
secondary factorsfsuohl asttied aifet B :0és0amIDeMN eIBRB G IOBAIESOther possible transplants

20  include, but are not limited to, vascular tissue, eye, cornea, lens, skin, bone marrow, muscle,
connective tissue, gastrointestinal tissue, nervous tissue, bone, stem cells, islets, cartilage,
hepatocytes, and hematopoietic cells. Unfortunately, there are many more candidates for a
transplant than there are donors. To overcome this shortage, a major effort is being made to
learn how to use xenografts. While progress is being made in this field; the fact is that at

25  present most transplants are allografts. An allogeneic transplant, while presently being more
likely to be successful than a xenogeneic transplant, must surmount numerou§ obstacles to be
successful. There are several types of immunological attacks made by the recipient against
the donor organ which can lead to rejection of the allograft. These include hyperacute
rejection, acute vascular rejection (including accelerated humoral rejection and de novo acute

30  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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2007/111313 4POR|§%€%¥H6§?§’@ZM patlen.ts, who exhibit high levels of alloantibodies, usually suffer
20  animmediate and aggressive HAR. In clinical practice, with great efforts and significant

advances in technology, HAR is avoided by obtaining a pretransplant lymphocytotoxic cross-

match to identify sensitized patients with antibodies specific for donor HLA antigens.
However, circulating antibodies against donor HLA or other non-MHC endothelial antigens

may also be responsible for a delayed form of acute humoral rejection, which is associated

25  with an increased incidence of graft loss. Collins et al., 1999. Therefore, development of a
novel presensitized animal model to mimic ABMR in clinical settings would be beneficial to
su_xdies on the mechanism, and to the much needed progress in the management of allograft
rejection in presensitized hosts.

Some highly presensitized patients can benefit from intervention programs such as

30

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



as some individuals are less susceptible to their effects (Kriaa et al., 1995; Hakim et al., 1990;
Glotz et al., 1993; Tyan et el., 1994); they are extremely expensive, time-consuming, and risky
(Salama et al., 2001). Moreover, the transient and variable effect of these protocols has
limited their impacW @Gighz1e31a4., 2002; Kupio et al., 1991; Schweitzer et aI.,%@;@gz%ore,
developing novel strategies to reduce the risk and cost in prevention of ATIMR would bir
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20 In certain aspects, the disclosure provides a method of prolonging survival of a kidney

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 or ii) an
immunomodulatory treatment.

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

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.

30 In certain embodiments, said drug which inhibits complement activity inhibits the

formation of C5b or CSa. In certain embodiments, said drug which inhibits formation of CSb

or C5a is a whole antibody or an antibody fragment. In certain embodiments, said whole



5 single-chain antibody. in certain embodiments, said antibody fragment is pexelizornab.
.certain embodiments, said whole antibody is eculizumab. in certain embodiments, said
eculizurnab is administered chronically. In certain embodiments, said ecolizumab is
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aliograft is MI-IC mismatched, in certain embodiments, said MHC mismatched allograft is an
HLA mismatched allograff In certain embodiments, said recipient is ABO mismatched to said
allograft. In certain embodiments, said drug which inhibits complement activity is administered
chronically, 30in cértadioamibadiments, said drug which inhibits complemeni@gtivity 105584
the fonuation of C5b or C5a. In certain embodiments$, said drug which inhibits formation of
C5b or Cba is a whole antibody or an antibody fragment. In certain embodiments, said whole
WO 200V/03134PCTIVS2007/00529tt antibody or antibody fragment is a human, humanized,
chimerized or deimnannized antibody or antibody fragment, In certain embodiments, said
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ALE, 15-dcoxyspergualin: 1. F15-0A8s  E 11 Amirystrrethdeepier in finaderBrd dtsm. ineermin
embodiments, fiBPediRatteeithdinardseipplebisivergiag dst adiministeroinis cadteaifonically for at
20embodir(;1e)nt$¢asaisi ma&odmam@riseﬁ]ﬁgﬁ%i@iﬁiﬁgm Brggdm?]cﬂéhmiﬁh&%fégmm%mﬁm is
activity and ii) eygiRspQli . ' odiments, sai thod comprises administering i
a drug which inhibits %%ﬁﬁp%%%%ﬁg%%@@ Jﬁﬁ?}f‘fﬁ?ﬁ%ﬂ?g%% %é)rrf]mm"e“rn;ibodiments, said
method cdfprises admimisteiringnipaddregtywhichdmiikits GamplemeptaativityaeyGlosRRENAreq
and ii)5-0195. neartairy eshrslimantsnsaid g yhiah inbigits 25,complement Activity is an
antibody WhiChJ{)QLQch,n‘},'eﬁ\{Qgg 01:1 o errégle ent ]5. In certain embodiments, an. ’
inutionomodulatory treatment method, 6.g., PIASmApRereSiE LM disiipep! said mammal. In
immunoadsorpfidif s g ReabnitatioRt Wit 195 inlibitoisired shodeipait Gctivitysmainitiy 1ife-
certain tnibodirtiersfirridmemaahnammal is presensitized to an allograt said allogral) survives
for a time.af least ZOO{% Ig)er;ger than if said method were to be gerformed 30 without said drug
which inhibits complemént actRfy in et tsile Brsuifetar<hnd afisgiansieasivai e tethidacat
least 40% long@fEAA iNshiEcipiEH cermmes. teoerfsérg admiadswitho tt saidnaiagand)iahtinpibish
c?m p(ljement adtikityits| nmlaimembﬁdimam;lﬂadﬂ ﬁﬂgt%rﬁéi mﬁdh{%ﬁﬂﬁfe@ﬁé eneannglieinmg,
id mammay,el i | | [ rviv r WO. .
208?/103?--254%‘55%%%%%%8%%%&“&?&@6&?&%@1nqgu%gsﬁgprcsseus/e rug o(r)n) an immunomodulatory

ment, wherein said mammal is presensitized to said allografi.

25 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.

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



at least three months. In certain embodiments, said allograft survives for at least six months.
In certain embodiments, said allograft survives for at least one year. In certain embodiments,
said allograft survives for at least five years. In certain embodiments, said allograft survives
for the remaining lifGiee/oBsaid human. In certain embodiments in thiﬁlil %mgg\gl is
presensitized to an allograft, said thug .Which inhibits’Tcomplement activity is administerée
chronically for at least 14 days, In certain embodiments, said drug which inhibits complement
activity is administered chronically for at least 28 days. in certain embodiments, said drug
which inhibits complement activity is administered chronically for at least 3 months. in certain
embodiments, sai(ti dréjg which 10 inhibits complement activity is administered chronically for
at /east 6 montha{p° %ﬂﬁﬁ‘?@?ﬁ?’o@ﬂﬁ@?ﬂ&!%ﬂ'@?ﬂgmmmMimm&mmnhﬁﬁthédwﬁibody
administered cherRstylfofratrleatst Iyeatain eabtainem)eaients: gmmgrvxnmémgggm
complement activiipiis agmuystered | for at least 5 s. In certain embodiments,
said drug which gggéggésf%omglemen{ﬁ gﬁ%@ﬁ?‘sﬁd%nﬁg@% %ﬁ%ﬁ%&f& faKratikadaifiaagent is
life-time of said IS mammal. - IR AT ERS AimEthtsam irbch, amfmmidnsinfusinsijized
to an allograft, atekstisiteaiienodnppressivebdnig degdanistiey e Y S tDEmab. I
remaining lifetinverefrsaigbataimmtal. shiccasin sbosiments;alleast ﬁyeclgl%l)t?rjarrln @ (ljsl )
administered chugpigaliy,for the rem irgw%llije-tirqe of said mammal. In certain em%oﬁ]?ﬁésn@ﬁ'd
at least LF15-01 95 is 20administered chronicaliy fbr tH8 refiaihi g ralnaws ofadicsntimamdl, is
In certain aspects IRE'GELIBSE R PrA IR e use of a drug that inhibits complement activity
and an inuUMMOoSUPPresIMe UGl ufacture of a medicament or medicament
package fqp projonging su {%ivaogco%%&%%erﬁqg% g'?ﬁﬁﬁ’%omﬁ?ﬁ"(ﬁgﬁlfﬂtcaéﬂéﬁﬁ Shistsatraeiee the
more than one immunosupp easve B MRt eSS IBLIcAPAC SIIHBAIOADMEG and v)
25package, In GBI BuEMTeEntS7sGR @G- that inhibits complement activity and said
imrntmosuppressive qrugare ian%mrﬁn%tsatisg suitable for concurrent administration to said
mammal. In certgin embodiments, said arug AU HTSREPEGTRbYS fest iakinAtyTarsdl saficity or B-
immunosu ppresgpv%(:tdmﬁ' al Sra formbrdimeenisr feidriniaonsispiestite tongegiEntialeel activity
ggmlms_tra;thn @ééﬁ@?ﬂ@qﬁm&li Ihgce;taim @IbbOHBAE] S, SRich d&u%}?&&béQIﬁF?%@BL%{QE?}om
Soactty 8 n owwiptonsuigls SLENE XRAIED g el et [
oc s, _ INoglppLessive ru&]g is in a formulation suitable for chroni
administration to said mammal. \W@ 2007 AP 3P CHIEAETR o ofetily carivtraspectss-
the disclosure provides & ettt orslorsmigritesurvivaroisahaaliograftin aniecipient man wies,
said method caMStisigerdmiriatering 1o° saith ssammal a) @ deudanbieh inbikiis.cepRlement
activity and b) edrieastrabalimeneNRKORIESIVE gAY wherein said therapy js selected from
. 2 1l Ufgr_esswg df;‘ruﬁ)]s a(?rg%]stﬁseﬂ,l dﬁ 58 i

1) at Ieasig@neémggy,m%ogggds%\éﬁjggu&%omspnﬁng,L_P S-0195 or i) an immunoftiodul A
treatment.  In certain embodiments, Sail MAr A €9 R ah SMecattish ehibistvenksnent
said allograft i§ TITTE iSMEYERERETTA Sertairatibethvdnte)said NiRID mismatohed allogeaft
is an BLA misriatcHedl whishrishitivscentaitembadtivignis.dsayd rasipieat isABR.Mismatshed, to
said aliegraft. mideriaibenabaghtaniansaiddug which.inhihits, complement activity is ~~—°
10administeregyefapigally- .4 Iﬁ%ﬁfﬁgﬁ éﬁ %{}vn%négggsg%lc rularn\,&l?l% hc?ﬁwﬁ)cwseré of‘r‘ifil’é‘rﬁeﬂi
activity inhibits the formation of C5b or Cba, I ceha BhIEEHRATERTE s R Arsawmidehinhibits
‘formation of C50 OF CoY S8 ¥ dfeBribiSagyow hishainiButsyciragipent, dongeetasntarshodiments,
Zai_d Wh0|_e agﬁigqgmdwzgggwénm@ hﬁTﬂfht?UénﬁB,'%eéjé &Q&Fﬁkﬁfﬁ%ﬁ%& rsr%chinectoi o

einununize sdptInaf rtain odiments, said whole antibody
or antibody fragment inhibits cleavagéﬁ o?ggﬁnﬁggm%%%é%ﬂﬁmm ghvam ?%IG%M%[gft’Said

: n certain e
antibody fragnent is SeRseid frobadivesgroip ebinsistingrahan EafeanshFia)2 an bR gomain
antbody, andaeingteahaiesaniibaste I artainRAGITENS Spid atiody froment S

. : . ) ; formed
peselizuswab. {Rkeitais; Qgliments, said whole antibody is eculizama W} certain P
embodiments, said 2 éculiz%ima‘k:) iéngﬁ%slﬁ%rf' r&d ThASHIEy F kiR BRI enib akodh ft

.~ Sury if sai
cultsnumb is adrﬁYﬁ?sPér%H’Bﬁﬁgeév?b‘i’W? lpgsaedhan 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



In certain embodiments, said inhibitor of complement activity is selected from the woup
consisting of a i) soluble complement receptor, ii) CD59, iii) CD55, iv) CD46, and v) an
antibody to C5, C6, C7, C8, or C9. 25In certain embodiments, said immunosuppressive drug
inhibits T-cell activi§0ae®A0gsH activity. In certain embodiments, said intinuesHRRIERHMG,Arug
inhibits T-cell activity and B-cell activity. In certain enfbodiments, said irrnminosuppressive
drug is selected from the group consisting of cyclosperin A, tacrolimus, sirolimus, OKT3, a
corticosterold, daelizturiab, basil; x ;nab, azathioprene, rnycophenol ate nicireti I,
nictlicitrexate, 6- 30 mercaptopurine, anti-T cell antibodies, cyclophosphamide, /alma/nide,
brequinar, ATG, ,tAll_Gt 5-deoxyspergualin, LFI5-0195, CTLA-4-1g (belatacept), ritaxan and
bredinin. In certiin@mBBHMERLES- 1R feTtAR eBheAimeniintrid pleemsdiverdiieg forad iisisianadnti.
certain WO 2007/408ir8ap@lingsR2001 006490 deverabbdimeaisosaid N el SRS Ehents,

administering i) saidrigopebic iU caMRe MR ARlIVIYY and, ). GYSIAsRAMIN Ay I sertain

embodiments, spidynethod comprises administering i) a drug which inhibits comple entrvives
activity and i) LF154195. In lgé%g?nﬁgr%a% }finqgéurwgf"said method comprises administering 1) a

drug which mhibits conplermentiasibiben i9.yeloB AL ALE BLASMGHY drug
embodiments, s‘@;ch%gigmlgmigm% camplement.activit IS an anltlbody which inhibits _

cleavage of complement C5. In certain .emI)({dlmen S, an nan |ﬁ5’ﬁ\6’dcﬂfa?fdfﬁsfré%ﬂﬁ'éntl“ certain
method, e.g., plEERRAERENSsRe L e BEisRHThEr hiRTOPIeRERCIIIGH, isadwenistred Ribination fuith
an inhibitor of céftftléémtsaciivierirircentbidierhgdiaeiagsaidcallpgsts mpleadar AEME is
at least 20% longerithaadi dQsridimethad waresta.bamerarmediwithoutsaid drugwhich -
inhibits coqg)lernﬁ;miécémkg elnq ggg&}nitcrqugitner}tszadsaid aIJoagl;aft survives f?)r’a time a{;leas‘_i

40% longer than if said method were (0°be parormad withBUiLyidartlg seHichminbits In certain
complement acfitiRPIMEuRaridetfmsotivnR fteibdaiep aibement astinilyésdbnitigarermaininigally for at
life-time of said lmamimedain dertzitembdditheats, said anggraticsunivesesaplaasihEsiny, i
months, In certaifmkaembosiaiRais, seidalon-aft urvives faratleast smonths, n certain
embodiments, qﬂ%ﬂg%@iggurx{'va%g for gt :!Sast,one ear. In certain embodiménts, sali

allografi survives for at least ive years. in cortain SHbSATRTARY L4idhs rsmaisaiivseforfiseid
remaining lite-tiME8#aid human. In certain et bodianenis, said drug which inhibits
complement activity igadministergsh 29, chronically for at least 14 days. In certain
embodiments, said.drug which inhibits cno_mpIVevrgi‘i(élllr?\/ta é?:?f\?ﬁ‘&a?s'sa r?lsfnrllgs/'fézreedt%ﬁf’oﬂfE?é’iﬁﬁfd’l‘ st
least 28 days. IR Gerain emBBaiHEhE 8 AP UryVereIrhrenistd e Sinpie measinietilify fisne of said
administered cirémEally forautaieastBdontisalices taioambodiments;saideadrogonialy for the
inhibits complermentrivdiviiz-isnadinisieredsheonical:danat Laslufments. INEed9. 0105 i
embodimeats, gaighdtigewbichh;2ainhikis ggmg;g%v}ﬁgg activity is administered chronically for

at least 1 year. In certain embodiments, said drug |clt1 n |glts coraﬁ%'r'ement activity is
administered chronicdtiydoriateipest Shystisdolnreertainembagibentssaic chudiwkishdrhibits
complement aciidiyysadlBaisiree pRrERICa PR R FRmaNing. Jeaimneof said mammal. in
certain embodimenis, @l,/§ast one, immunosu ‘riessivﬁ drug.is administered 30 chronlgal y
feir the remaining lifé-time of said mammal, In certdif SHBOUMASHIZ ™ 1A SEETRIGES6HITaS
administered cAYSRitaMP RSy THE RS THERTFIE YRS B bulied incridratdipeoartoon eadbadiments,
at least LRP15-038Kageadnvierisie eabohitonicallyidairigen:e maibin g difgise af.saisymagaial. WO
20It7/103134P(&M11§8Q%19Q5%%g are in a formulation suitable for concurrent administration to said

mammal. In certain embodiments, said drug that inhibits complement activity and said

immunosuppressive drug are in a formulation or formulations suitable for sequential

administration to said mammal. In certain embodiments, said drug that inhibits complement
30  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.



it In certain aspects, the disclosure provides 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 inununosuppressive therapy wherein said therapy is
selected from 0 atWaswaBIHimunosuppressive drug comprising LF15-0195 0056 /@8290
immunomodulatory treatment, wherein said mammal’is presensitized to said allegro& In
certain embodiments, said mammal is a human. In certain embodiments, said allograft is
MFIC mismatched. in certain embodiments, said MI-IC mismatched allograft is an
mismatched allografi. In certain embodimems, said recipient is ABO mismatched to said

allograft, In certain embodi nents, sai hcérgigcyvhlch iInhikits complement activity is

Ityadministered chronically. ““n certain em_s(l)'ffn%ré’ﬁlts?ssaal RSP IR PR ES i@ ent
activity inhibits tHRPE5HiERIFIPeEmamesh st certetd wombdeitaedsnitidrdregaihiciminbibits
formation of C5lbrog @Batisnaivihalenanibeduanan artihad)feamennin GepriRaRRMients,
said whole antikpglyar antibady, fr ' n, humanized, chirnerized or .
deimmunizg?d arlt]iﬁ%d 35 Qr%{i§§§/%€§%%§£5 %i?ﬁ?a%ﬂeé%'ﬂgﬁ?ﬁﬁ'gﬁ %sfsévéa”l hoTe Bh 15%dy
or antibody Fratotie f%?ﬁkﬂfé’b@é%‘é“@?‘%ﬁlﬂﬁ?é}ﬁéﬁ?@s% In certain embodiments; said
antioody fragment is SRIRGIRFTOMARGRAURARIRIRG o ALERR (0% A, saia

domain antibodxland a smglg-chain ntc'g)ody. In_certain embodiments, sai “antibo

fragment is pexchoimals, T cemtamAFAED i SARD SRRPHimSRISaib MR Gerisaaipshalssratt is an
certain embodiriérftsnisaatdd alleamfabliscadaiministerdichehronidd iyciinece itadBOmbodimbat 3o
said eculizumalkeis atlspiafsteracbamdn enpoawRekSid drul) GeIRIMeMROdMERISBaltivity is
inhibitor of;gomplement.agtiyit.is.selected from the woup consisting of a i) soluble -
complement receptor, ii) CD59, iii) CD55, iv) CD46, and v) an antibody to CS, C6, C7, C8, or
C9, 25In certain embddinvents, Saiddimmus osippressecslnaigiintilkiis Jiaathactivty QriBsigalthe
activity, In certafbraanondssisy 83 MG HMBERTENE AP DIRAIRRLAINGND: csb
B--cell activity. I&Qf%ratq;‘naemg%dimreb%@, gzriign inirtl' mos Egrrgssive rug is selected from the
group consisting of cyciosponn A, Tacrolimus, arofmus, BRETs, B SSHsb SRvsfimee A ndiple
basil x mai), azabepPereatibrbpfiagerniivaivnen humetiretictivatsz6! c80vnercaistdputinedy
antiT cell dAtibodiestieybloprmsplianidesrieflaetabnitiachscauiiamh Al &iddds or antibody fragment
15-deoxysperguibitd ElonE % Chi-Arédeh( kelatag e Hituxan ARd R e il S8 BN ment is
embodiments, @L?é&e@?x% oqg immuungsnlé(%ﬁlress}ve (%I:r g is administered. In certain WOgm
2007/103134PCPUS2007/005200 Bmbodiments 24 nf&th&t corfiprided Lomaaping) wd @
drag which inhiBR&'EShtetdhrdactilitgeatate ipmipdioagatninaid sntitedaifrrampedimertszsaid. In
method comprisegead mmbisteniagsi) sidruguihishitriipits eamplementiaciivitynafidbbiments, said
I.F15-01950in ceuaiimeihbadimems:said methomsomprises.adminisieringd) a.drugwhich,
inhibits comple t%gg&txhéi? g\ye(l:rIOEQvorip A, and iii) LF15-0195. In certain embodiments,
said drug which in ibits comp ement ac |V|fy is an antibody which inhibits cleavage of

complement C5. In cantaiteimeamisaemie:sa8ald MRBAG UG LR BeALME YRR Gom the
plasinapheresiq SRRARGLRAY & UARBISARIIRG, RHESE. % FRAIBRINAIBIN AObI] of

complement activity..hi certajn embodiments in which a mammal’is presensitizeéd to an

allogratft, said 184 8%?’%ttgl§’§ﬂve% Sor SHMeAL least 20% longer than if said method were to

be performed withoutisaiek@ivgridaishmiibis CammISmE AN RAIND-LRALINENS 5.

said allograft s%ﬁi\égﬁvfl%; a]tirgee nglltnleeasgozcllo% Ipnge(ri than if said method were to be performed
without said drug which inhibits complement activity, i1 CePTPRIHBOEiTaRiePbity Grelhrsttvity
survives for theTarR=RFiTaLtinta ssmembedimantinseisrizimernpounrentsdaig ialidgrai from
survives for 15t lgasp thresmantbs. dyrieepiain exnhedinents, saidaliogmitisunyives;igsdlid,
least six monthg, IR GRERIN 9mq”glfntia§ﬁ'}qc$ugﬂ§falhﬁ#%}{&%fﬁ% at leg stone rr}é(a]aq.ré Ne 6.
certain erggodlmgggsiosgld g\llcz)l tr.t_al,Ft survives for at least five é%grs. in certairi embo |'men?sl
said allograll stuivivas for the ramainitg MEiEHr4lgnatRamide, 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



In certain embodiments in which a mammal is presensitized to an allograft, said drug .20 .
Which inhibits complement activity is administered chronically for at least 14 days_. In certain
embodiments, said drug which inhibits complement activity is administered chro_nl_cal_ly for at
least 28 days. In c&hidEmBdtiments, said drug which inhibits compleme_rlt(aﬂtmbw/_soszgo
administered chronically for at least 3 months. In certdin embodiments, said drug WhI.Ch
inhibits complement activity is administered chronically for at least 6 months. In gertam 25
embodiments, said drug which inhibits complement activity is administered ch_r(_)nlc_;ally for at
least | year. In certain embodiments, said drug which inhibits complement activity is
administered chror%oglnyefor at | astl'i years_ In certain embodjments, said drug which inhibits

complement actiVity Is R rni%{ PB§ ?ﬂoﬁ?@ﬁﬁﬁ%?‘i'ﬁ‘é“fgﬁ?&hﬂgalﬁéuﬁﬂ@ﬁﬁ dabHspemp¢ment
30In certain emBétiihetnd i ypiereimammatitipreskoditized, taidmaltograft pideaghaiStering

|mmunosrappres)sWardgugﬂﬁ}admmtst&m@%@?ﬂlz’:‘«ﬁlb{ti%ﬁﬁ‘%f@ﬁaﬁlm%J'fqﬁt%%@gg{lﬁg%gﬁgems
mammal. In cer iments. st cyelosporin A is administered chroni

WO 2007,1 OS%@P%%%@LS?OS??O%J %e"n athingTie-Hhig J@&?ﬁ%‘f&ﬂ%ﬂfﬂ%%ﬁé}m ii)
embodiments, at €81 84i#o% HAntiRIStOES: chborsritaip /fmbiediresriairieid lifginveict saiiibits
mammal. incoemiimeas pettitytiveadiscledsevprionidesbibeclsaeagt aOEugthatehiBits certain

complement activioamskas, mmum&mmwémem mhﬁba%‘gaﬁwr&rsﬁée@?d' mcetQt or
medicament 5p<';lcke{g|m f(g;)é)pE olonglns%dsurvw of an allografi in a mamma erain

one immunosuppressive arbig comprises (F1E ti%wlﬂ’é'gffmf]?‘é?ﬁ%‘éﬂmmgnh‘?ﬁ%‘fhan one
irnmunosuppressive dwgd.samamamls@nqmlswmmv@q@m%t%&k%% 'cﬂn&@rrfﬁ‘én if
cmhodimengs, S?AMJ&M%L@%%S SomRlemen qu?t' “ﬁaa J%]]munosu pressive d

eme t In
are in a formulation suitable for COﬂCUI’ rem administra IOI’] Ssal EM§I‘I fﬂ Bb?féﬁﬁ y

/0embodiments “ER FRE BT misRY chlomrierTizesify asaeay lﬁ?ﬁhdﬁés%ewvelﬂmgl
are in a formulatisthet fosrmutations Suitadlevionse guientialeaeminisitatinn dengaichenamymalyin 1,

certain embodinsea#is, &ﬂ%&ﬁh&:tﬁﬁaﬁlmlﬂ%ﬁ%ﬁml%ﬁ%ﬁtﬂGE‘M‘ﬁXxlﬁdg RriQrmlauen suitable for
chronic admlnlsye@ggp g%g%d mal In]FertaHn embod |rFents |rnmunosu pressive

© S onths. In certain
drug isin 3 formulatlon swtagrel}or CshI’OI’]IC administration 18"sald 1% mARm AT .
embodiments, said allograft survives for at least six months. In certain embodiments, said

allograft survives for at least one year. In certain embodiments, said allograft survives for at

least five years. In certain embodiments, said allograft survives for the remaining life-time of

said human.

In certain embodiments, said drug which inhibits complement activity is administered

20  chronically for at least 14 days. In certain embodiments, said drug which inhibits
complement activity is administered chronically for at least 28 days. In certain embodiments,

said drug which inhibits complement activity is administered chronically for at least 3
months.  In certain embodiments, said drug which inhibits complement activity is
administered chronically for at least 6 months. In certain embodiments, said drug which

25  inhibits complement activity is administered chronically for at least 1 year. In certain
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, at least one immunosuppressive drug is administered

30  chronically for the remaining life-time of said mammal. In certain embodiments, at least
cyclosporin A is administel.'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.



In certain aspects, the disclosure provides a pharmaceutical package comprising a drug that
inhibits complement activity and at least one inummosuppressive drug, wherein said drug that
inhibits complement activity and said immunosuppressive drug are formulated for chronic
administration, wh¥@@&iétkt one immunosuppressive drug comprises 12E155200&9D0

In certain embodiments, said drug that inhibits comp!¢ment activity is an antibody in a
lyophilized formulation comprising the antibody and a iyoprcitectant. In certain embodiments,
said immunosippressive drug is in a lyophilized formulation comprising the
immutiosuppressive drug and a )yoprotectant. in certain enribodiinents, said drug and said
25immunestappressive drug.are in the same lyophilized formulation comprising said drug”
said immunosup ressﬁ}.ece rug, ?ﬁacésﬁ(%)%%%%tsaﬁ? ﬁo‘c’é‘jr iR BFIBXLAhEROneRg Srogvienf an
inhibits comple 2 iR FSTHCRhMABEWb PRy RTisinCeRnpRisieNg toyshidmaandoinpdsesvehich
cartridge, wheréinisitidcoatilisgeaconiaipsasais) diugda arfomuaiianspritahie frrdpiestionidnaia
certain embodiigplsy SAIM R RASHRPIESPLYE AltihIa N BInieclian sysicm.compusinga, o
syringe tha%comgnses a cartridge, wherein said cartridge contains sai m’i’mun%suppresswe

drug in a formuEtiBHE L IP T EealBI i bareAh A TBBIRIL iStRresensl tredg aisaidipbnetast
complement activity afd saifl inemsEIRSHRR! SSaIR.AIS atehannicefion system comprising
a syringe that cogn#{%&s %u;:l/%rtrid%e{ \}/]vherein said cartridge contains said drug and saig SI’NS
20137/103134P¢ 5500 71008 596" 14 In (TS PSR/ iy d AV Forrimatiber stiears@ iror
injection. In cerfalr*niboantabet sl loataltrdy chatimbibtitslivomsleaie mecpitvitis i Peesenhinchinitio
dosage form. Inssiertaiogerfbominsemnts, SMWMB,OQJERT%SW&&HH%@W%%JEWiEQRﬁ?QE
loan. certajp emppelinaenis «saidanibody inhibits the formation of terminal complement 5o
Cbha. In certain embodiments, the antibody is a whole antibody or an antibody fragnent. In
certain embodiments,Isaéertainoteramtitvedly, o @ntibgdyHiag meibitis adiplensdhs AUManizatbits the
chinierized or dejmmusaized aneinosh/ o aatibodyIFAGRARL MCEHAID A PAHIMERIS 8319 ¢ csb
whole antibodyoqréﬂtipod% roa}?ryn%%togﬁhibits cleﬁ)\é%tge of compl?ment C5. In certain

r e

en-abodinierits, sajd antibo gwﬂagmen*' i%r,saglé'?:f ofrrﬁl%ﬁfé:‘“gﬁ'rod1 CEBRLISTTY UPsAtEspdaghole
10F(ab")2, an ARG Aamtieds dapmsabiaschigienchanraiath stynerizedeairiatboiiedantihody
said antibd8y fragaehtds fexeknurriabcdmiesatnd@mbosdimentshaidhwhale aniinayySragment

eculinurtab. iﬁhﬁ@mmgo%ﬁ@mﬁmﬂﬁéﬁowim%%ﬂﬁéd?%é?ﬁ}f‘%f&’@%@ FPREES: is
and embodimegé%.clsdI%rRII]IIEIt:hg)ESCRIPTION %)fFI I%DRAWINGS Fi%ures A-I'D show

anti-donor antibody fevels in présensitized veraus unsernSif2ay Feélpfentd P &y and a

treatments.  SHIGGIER RIS JAGR B ST GBI Betadentibisle fieregy isgirehntings In
antibody, CsA amta@yfmbrpnesensitizé valzgrafibiely fieatsianehaomnatiam temiywsiag said
only anti-Q 203atibagksng GEAMRIESLRSIIFEH ANtIGUNLRGRIAIS, FIGHS 28:i§O0RRAES b is

heart-allograft administered once every 2 weeks.-

In certain embodiments, said inhibitor of complement activity is selected from the
group consisting of a i) soluble complement receptor, ii) CDS59, iii) CD355, iv) CD46, and v)
an antibody to C5, C6, C7, C8, or C9.

25 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-

30  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



survival in various recipients under different treatments as indicgted_. Figure 28 shows
histology and immunohistology, for example, for lymphocyte mﬂltrgtlon in heart allogaf_ts_ of
recipients in different groups. Figure 3 shows blocked terminal complement activity by

anti-05 antibody asVZ2eGrissred to immunosuppressive agents. Figure%&mgmprg
levels of anti-donor antibodies in presensitizerl recipiénts of allografts under monotherapy with

. . inati ' i- ibody and CsA, and triple
anti-05 antibody alone, double combination therapy with anti QS anti |
combination therapy with anti-05 antibody, CsA and CyP. 30F|gures_ 5 shows change of ratios
of IgG isotypes in allograll recipients that were untreated or_under different tr_eatments. WO
2007/103131PCTIUS2007/003290 IS . Figure 6 shows high-level expression of Bc1-2 and
Ecl-xl proteins in Iong Tarr stV AL SPreases adusitipanedits Iﬁ‘éwt‘@lezhgdﬁblmrmtbment
animals. Figavesyrmdro erabestenioravdd méﬁ@ﬂmﬁtaﬂmﬁ&dmﬁ%gmsn%ﬁ%g
accommodated iyrafirfrgRtac rﬁﬁm%gﬂ%} %ﬁ@l?%ﬁﬁ#%ﬁ?rf@ﬁé%ﬂsa%%ﬁ% %rsn%o ments
- iQn: tents. Figures 9A-98 show results from re-tr: L
xperments. ST ABoP  BUE: MEGBI o camieta e,
unsensitized reGHERRShder ﬁﬁéﬁ@n%ﬁb@aﬁ’rﬁéﬂtslﬂ. certairFigubedinhns ] 3Gdskoy amicdSmbis
in combination mmmsﬁraradtﬂvﬁ)amiﬁveﬁiﬂ&ﬁydqﬁa&t(ﬁ.zk.ldﬂﬁ)élw%&Hf‘@%fﬁH%%ﬁsd@ﬁs'M%gmin
mice. Fig u r%ﬁgoahﬂél}{&,cé){mlﬁm%wﬁm@}’ gr%ai?‘r%tévf g\(\:l}é:?bsd ,C g m plﬁlg?ryqﬂge{%slése qplllnlegctomy or
presensitized BALB/c mouse sera. . Figures 13A13; show ciaRge ot rati ab‘ @ 14
isetypes in allograft reOC|ps'le’ﬁf'sofhéﬁ%@?éﬁ?@%ﬂ"&”ﬁhdé?f&?ﬁ&éﬁf mfiﬂ@ﬁ‘& mﬁﬁlngﬁireed
shows expression of proteative dxesaiRmil laNIAaIm.SAIVIRg }é'%@%m"sﬁ’i%zg'dotopggsﬁggraﬁ, said
recipients.l@ETﬁH,th RERGR IS Qe 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
15  at least three months. In certain embodiments, said allograft survives for at least six months.
In certain embodiments, said allograft survives for at least one year. In certain embodiments,
said allograft survives for at least five years. In certain embodiments, said allograft survives

for the remaining life-time of said human.

In certain embodiments in which a mammal is presensitized to an allografl, said drug

20 which inhibits complement activity is administered chronically for at least 14 days. In certain
embodiments, said drug which inkibits complement activity is administered chronically for at

least 28 days. In certain embodiments, said drug which inhibits complement activity is
administered chronically for at least 3 months. In certain embodiments, said drug which
inhibits complement activity is administered chronically for at least 6 months. In certain

25  embodiments, said drug which inhibits complement activity is administered chronically for at
least 1 year. In certain 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.

30 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



Overvievai: Rejection of Transplants or Grafts 20Hyperaeute rejection occurs within minutes
to hours after transplant and is due to preformed antibodies to the transplanted tissue
antigens. It is characterized by hemorrhage and thrombotic occlusion of the graft
YaSC,31131tBre. We2firiditigdof antibody to endothelium activates complegainis agsogtipody
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 ischen-iic damage (Abbas et al., 2000). Hyperacute rejection is often
mediated by preexisting Igivf al/carnal-odic:3, e.g., those directed against the A130 blood
group antigens expressed on red blood cells. This type of rejection, mediated by natural
antibodies, is th& AN R ALEH TS pljstifomamrmshotrin spiints crgsireatateat cliesstidiFtisio 195 is
natural Iglvl antigstsolieist¢zed cHomiatl a foralerrproliiais Mitin0b pégrmdishacause allografts are
usually selected to ma]tch trtle donor and recipient ADO type. Hweracute rejection of an ABC)
matched allograft may Sfifi 6EeAT LA Hielarts #By sEha s ohfdrutetdchiiairnnprotein
alloardigens, Su@ﬁ‘&%ﬁ@‘?éi@}himm@mmmsﬂmgagﬁiﬂsiaMf&turc of a medicament or medicament
2001143114PCph70R08hAA0R2A0: 16 ass malkaisfinechalloantidens.exRresass gp.vascular

endothelial cellg, 31sha 'Qgg'e%ma arise as a.r t of prior exposure to alloantigens
through blood tr_ansfusiorg,gprior?rﬁ%pfg?ﬂgf%r?? eo]rseﬁ%%t?pIé%r%'ﬁﬁ’a%‘?@g‘ﬁﬁ'i‘ésp'ﬂf}?"é Qifre

being referred t§™ 48 NASYBREIEAR S A= | Rpirsld msad redBament opwedicraiettiorkine [fracass:
of vascular and gelretioteptatidjdnermedisitd byoh geltnmasiaphagesd ancanibadias bat,
usually begins akeinthefishur Y abiieasplaniaton ARRAS Ehal Aty LiIPoCHES play a
central rolggn angL%Egj]e% iog lt31ydrrsrs|g)]§)artldi %ﬁo alloaritigens, including |\7Tﬂ mo’?ecuf‘es,
present on vascular endothielial antl parenchyar eATECR AN I A+ Eununostrsaree drus
lysis of graft cef6°dP proHNREYSRSKiREs thtipre epifabl©famdeaetivirieaiivfiaivimattony catsnmirich
cause necrosis IBotha@R4b@ind0E) Gid dalis thadynbbny dampitaatuieiteiestifg 1l ation

destruction of ablagenete: ealshiB ARSI R RANGAN A alimark o, CDS- eyfotoxic T
lymphocyte killiggme\rtl)otggs eétsg_lt‘,leZCPFQQ CD4;r T cells may be important in mediatihg acute graft
rejection by secreting cytokines andrinducing Sarirad B Hop eheutsrimipiniaticadetsiss in
grafts, wit Sonf&BMtnce available that 15indicates that CDC' T cells are sufficient to
mediate acute rejectigp..Abpa 2000, Antibodies can also mediate acute rejection after
a graft recipient moynts a _hurr%géﬁgmtr%u%gc}%sgﬁ% Se 1% Ve sae_:rfnv?/(éﬂlgﬁ %@8%%%%‘6’%8"% :
antibodies that aré prodleeH SRS Rsat ey andiphifasheny dreeorsplerneite Abbashetcat,
2000. Chronic féjéctisathaichhititterirettbyiibeosity withsiod snahnarmgesg a0 GHSIFasARted
occurring over &pebtonigednpariadidl)eRatOSQBRS IS GHONIGFRIEEIONIS BS el Lr) 5.
understooghthagy that of acute rejection. Graft arterial occlusion may occur as a result of the
proliferation of intim. ail smooth muscle cells (Abbas et al., 2000). This process is called
accelerated or graft alteriosuierosisiardtcaniderelamimanyyasaplaieat Araand ANty in
within & months IgoprakaBiRhIARSIBRIAAT RebRfRJANSAIANLIR R SCressil, the

| modes lect ized | !
e B e e e e
prevent the variGIS MOEEEST Htder 842 Honmsigeanst neefeittemkodintihtdier] dng ewitekine
and complemeime et iPreserdemyng of teneis: tyJpateRd Tem Wit K REIRILRISH SR, Ao
factor in preveMH@ﬁeiegﬂﬁgbieémglaJM a lyoprotectant. In certain embodiments, 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. In
certain embodiments, said immunosuppressive drug is in an injection system comprising a
30  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



30in preventing hyperacute rejection, linnaurtoadsorption of anti-BLA antibodies prior to
grafting may reduce byperacute rejection. Prior to transplantation the recipient or host may be
administered anti-T cell reagents, e.g., the monoclonal antibody OKT3, Anti-Thymocyte
Globulin (ATO), cy®ex0evre3as4or tacrolinaus (FTC 506). Additionally, glocogeriigRidsoe0A46s
2007/103134PC-1711S2007/0115290 17 anclior azathioprine (or other purine analogs) may
be administered to the host prior to transplant. Drugs used to aid in preventing transplant
rejection include, but are not iitrilled to, ATG or ALG, 01CT3, daclizumab, basiliximab,
corticosteroids, 5-deoxyspergualin, LF | 5- 0195, cyelosporins, taerolimus, panne analogs

such as azathiopinnbaesBrIGwalRs SMYGORIRRNAIR MBeH: SraatARPRNING AN, said
brequinar, Ieflungrrtplq}%tg%&?gho%p arnlotltgl sirolimos, anti-CD4 monocglonal antibodies,

CTLA4-Ig, ribixan, ani- 4°“monociona té‘ﬂﬁb'(%&rgssfnéhrfigﬂ#ﬂ‘is?ﬁ% ot dhtbodies,

anti-LFA-3 monSEIBAHMsAth i s arRPPPeRs R dEIE Aabrenths drl kst dasesafinG-045. Allografts
are rejected in part by the activationof T cells, The transplant recipient 10mounts a rejection
response foIIowinggCDC'IgcéII recogﬁﬁgtr%’é?l o?%}%%ﬂdgﬁﬁggh%tl{’r? S Alogratt "@f@c’ lgap

are encoded by $hEThalBreriEiBaimsMey 6 PARIE)olPaHE abeob atretibrsty fragroknt.
Class H MF1C rhotetttitesmhodionerdn saidevblas artivid Comoleate sage éht is AbAmad, hiinkhiang

FILA-C. The clasgibileloaelarilas.i Dmans ALe&ale 4 AR RHIARGAHANE HLA-RR, In
mice the class 1 MEIC .OI%Irea%@e ) H-ZHEi and H-21., 15and the class 11 MILfC

14-2K
molecules are 1-A and I-E, Wheh _I?)%’+ A BN e rorEg RiAme TS S Ihasrtaie
activated and urfGeRIMBTait otetioPRemmetde svlattad Tase fkesmevpteonsistikigamfibheaid in
activating HfonoE(#Esinadiophages) Bmadhygmdi a)ﬁﬁgm.i—'t&_xm%&)e”& deheinetivat®bents, said
monocytes/maciaRbagassgsleRse aashisICh wauh SHEARTANIhE Bssls produce
e

alloantibodies whigh lead to complement mediated tissue destruction, an 8+ T cells
. . _eculizumab. ip . . , . .
kill graft cells in an anflgen-specmc manner through induction ot'apoptosis and cell lysis.

Ingenunosuppressive Agepisiddpnesnenpissrugssitilized 40 49y e At dIeEIADL e miP
prolong their sugyiyal) work in a variety of ways. immunosuppressive agents are widely used.
See Stepkowski, 252000, for a review of the mechanism of action of several

immunostippre BREEFHRESCRIPTION OF THE DRAWINGS

Figures 1A-1D show anti-donor antibody levels in presensitized versus unsensitized

recipients under different treatments.

Figures 2A and 2B show comparison between triple therapy using anti-C5 antibody,
CsA and CyP in presensitized allograft recipients and combination therapy using only anti-C5
20  antibody and CsA in presensitized allograft recipients. Figure 2A compares heart-allograft
survival in various recipients under different treatments as indicated. Figure 2B shows

histology and immunohistology, for example, for lymphocyte infiltration in heart allografis of
recipients in different groups.

Figure 3 shows blocked terminal complement activity by anti-C5 antibody as

25  compared to immunosuppressive agents.

Figures 4A-4D compare levels of anti-donor antibodies in presensitized recipients of
allografis under monotherapy with anti-CS antibody alone, double combination therapy with

anti-C5 antibody and CsA, and triple combination therapy with anti-C5 antibody, CsA and
CyP.

30 Figures 5 shows change of ratios of IgG isotypes in allograft recipients that were
untreated or under different treatments.



Cyclosporin A is one of the most widely used itntritinosuppressive drugs for inhibiting graft
rejection. It is an inhibitor of interletakin-2 or 1L-2 (it prevents rri.RNA transcription of
interletikin-2). More directly, cyclosporin inhibits ealcineurin activation that normally occurs
upon T cell receptdY&EAEeh. Calcineurin depbosphorylates NFAT (nuclegr/fzeeores290
.30activated T cells) enabling it to enter the nucleus &hd bind to interiettkin-2 promoter. By
blocking this process, cyclosporin A inhibits the activation of the C04 1' cells and the resulting
cascade of events which would otherwise occur_ Tnerotirmis is another immunosuppressant
that acts by inhibiting the production of interleukin-2. WO 2007/103134PCT/US2007/005296

18 Raparnyein (SirotinRigje3RHoRADg R dNRpletakin.2 Bere RiarBlooksseaeif s that
inhibit the action,gfnieIFHkN2ANA IDFSIRGE PREXERI IS, Fa5RaYS o ysnts described

above. Inhibitors olptirine or pyrimidine biosynthesis are also use(fct’oa?ﬁlﬁl it graft rejection,
5These prevent DNA Siipthasid aitsboerahyrivhibiteel divigibntinich dingHhpiakiitynlocels to

divide. The Mathiscifdalibitipmatocelaciviby by RISV aRiing,ihe formation of new T cells.

Inhibitors of purine synthesis include azathiciprine, methotrexate, ntycopheriolate mofetil
(WIMP) andPrnizoribin&iguwresi#fir§Blstivibyitossloffmmirmitineptymitiesisiedideas.brequinar sodium
and le thinomide. Cycllgpbos%%a ic%eais an inhibitor of both purine and 10pyrirnidine synthesis,
Yet another method for MNiBiti én? I EE AR BRI SRR PR ARERTIRA antibodies to T

cells. OKT3 is a muring;gipRqoRNAIAHRFsagARShERMNER is Rattafihs TLsl receptor,

This antibody inhibits the T ceII.rece‘Bi&rr nd suppresses T cell activation. Numerous other

drugs and methods for éeé’\é‘g’ﬁ’ g'faﬁfotransp an.te ?ejeec%ﬁngfe known to 15and used by those of
skill in the art. One appt&Hen Has HEethedy dathicfembdnsombinaipn vt Sorant RE srhéskien
been used!i® bomdefivate didriegzspiants;es pepiadipdftiaraica partial mismatch of major 14LA.

Administration to the recipient of &Ik SHRIGHLRIAckenff 106§ 9APRiGAAR ction
and/or a bloeker of the %%%?A?g /interaction has bee%t us%}d ( .SA?QP%tent é%%%ﬁlgﬁ%%ﬁ,

Published PCT Bgftsgﬂ ltellf)ef)illca\ ion W&'H1737860 teaches the 20administration of an anti-CD3

monoclonal antibody dierTess 18- htisfeetemngnaiaties of IsG isotypes in allograft recipients that

were untreated or under different treatments.
15 Figure 14 shows expression of protective proteins in long-term surviving kidney

grafts of presensitized recipients.

DETAILED DESCRIPTION
Overview: Rejection of Transplants or Grafts

20 Hyperacute rejection occurs within minutes to hours afier transplant and is due to
preformed antibodies to the transplanted tissue antigens. It is characterized by hemorrhage
and thrombotic 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

25  being that the grafied 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

30  allografts because allografts are usually selected to match the donor and recipient ABO type.
Hyperacute rejection of an ABO matched allograft may still occur, usually mediated by IgG

antibodies directed against protein alloantigens, such as foreign MHC molecules, or against



response. Published PCT patent application WO 00/27421 teaches a method for prophylaxis
or treatment of corneal transplant rejection by administering a tumor necrosis factor-a
antagonist. Clotz et al. (2002) show that administration of intravenous inamonoglobulins (Wig)
can induce a profotifP#idosiitained decrease in the titers of anti-HLA antipegigsRathewby
allowing a transplant of an MLA-mismatched organ. $imilar protocols have included plasma
exchanges (Taube et al., 1984) or immunoadsorption techniques coupled to
itnimmosuppressive agents (Fliesse et M., 1992) or a combination of these (Montgomery et
al., 2000). Cbarigelian et al. (2003) teach a model in which immunosuppression is caused by
an oral inhibitor an inase 3 (.1AK3) which js an enzyme necessary for the proper
30signaling of c;%%)imegl ?gggﬁﬁlsoevgﬁﬁwsu%’g’méego%H?B‘fﬂj‘éﬁ?ﬂ?éhﬁllﬂiﬂ’ eurienakadiss may
-4, -7, -9, 45, -239S8s Pt BERTP BP ReRSItto lisfaltisetisabtivatidhocdntisefsmyeleic acids
against ICAM-| havghearidsethalont-grdprapmbinalion yithRmeesonalaniiRady specific

for leukocyte-fungtion,assacigied anfigen.l (Lsh-1) in a study of heart allcgrail WO
2007/103134PCMJS2007/005290 19 transplantation (Stepkowski, 2000). Similarly, an

anti-ICA:M15antibody Rastbegertisen HpeambiInRE B Bna lirkRAvh AMBARAN I8 dr&As e att;s
allografts (StepK%ﬁiﬂm?éw,%ﬁmissmgtﬂmmeboetgﬂ%%ﬁg,\ﬁgeqygé@%?wpeen used in ’
g | A an

conjunction with,cydospQqrin | eart or kidney allograil models, resulting fﬁ"gpéyn Hfistic
! A asepeﬂ.g

in.r
effect to gmlong the s_urvm?a?glf’?rfep’ﬁpgﬂ YERIRG R SREtrobisdy Iasripiel sraina parrshefetitint has
been treated by?HarRiHEstering usira Maomeeof RGR R hichaisdae ytokihalinl walypghdichymal
differentiation, pralifeTationtandapoptesiaRataab ARRINEHMN RUDICAIRANLS 2293%0480301)-
Compkmeng anQn—ﬁr&%m@ﬂﬂﬁﬁﬁﬁ%@@m%h—mecr%% gécggsqull?%eqbig trag;%%lant rejection Is
well known. Thig |nst rtlebiseecg%ll t1(’.3rlrJe'&3 1t.(i)n thé case of xenotransp antation, bu %6@1’?15‘?1%’ also
plays a role in aifotranspian rejec'ﬁic')h."FJP’Fe‘Qﬁ%‘W,"g@’équ’H{?%ﬁ'?ﬁ"S%‘iaF,“l%@ﬁ@ﬁeghbmeciﬁﬁ
comdenterit's réfi8 IRk IS FRE repetasichlimmhp en@ykididagr Abthectinne bt aprorgaeegsaft
is reperthsed withative iahpodaaf mmé%Mg@BuQ%ale%mmg@%gW&md induici

A n,
manifestations af;dleargfisfisction; dalhg.complement system is described in detail in Us.
Patent 6,355,245, . The comﬁal)?ement1 system acts In Gon ‘%‘c%k?’rft\}/lvft?}m&ﬁ‘é'fifﬁfﬁlﬁ‘f?blﬁ?é‘féa?t

systems of the B’gé_fg;teé tci’eaf‘é?rpcf1 ad&AS AR Esis it eanelinteartieippithodbbes Thbracate at
least 25 complehBtBestainasovnihatrecfoartication ebmplexfcaltgatomobptasMa-RFe iSune
and membranereofactors vdsea plassaagderetain Haks R oL Afthe, SIPRINS e v

vertebrate serugq 20;CemBIEMER compoRents achieve theirimmune defensive functions %%/
interacting in a series of intricate but precise enzymatic cleavage and membrane binding

events. The resulting Comptemientoodscagteckesesi oy thergie ditlions OF Readuciswith-aasRRIe,
immunoregulatesyyrang dyted Bmgﬂé&} period. The pathogenesis 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 (Abbeas 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,

25 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

30 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, €.g., the monoclonal antibody OKT3, Anti-Thymocyte
Globulin (ATG), cyclosporin A, or tacrolimus (FK 506). Additionally, glucocorticoids



The complement cascade progresses via the classical pathway or the alternative pathway.
These pathways share many components and, while they differ in their initial steps, they
converge and share the same "terminal complement” components (CS through (:9)
responsible for theVée#WatioMEnd destruction of target cells. The classicalwomplament
pathway is typically initiated by antibody recognition & and binding to an antigenic site on a
target cell. The alternative pathway is usually antibody 30independent and can he 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 activatin

WO
2007/103134PCTT 1§54 7RIME 280 1 SBIMPTAIoRAaYIb T atminisiest thikrbast eistiee of
events leading tFaPaABRS Boprsciscoteerhplementiusttion)ant re3soisiachansphylataximnGaho
binds to bacteriah acdothes, cals3 ,&ﬁa&yﬁura&t%&ﬁﬂémww&&ﬁ&%iﬁamﬂﬁ&ﬁﬁéﬁ‘&@ﬁﬁ; A
i n. The opsortic

tags them for reggval fiom she cireulation. C3b in this role. is known as (insull
function of C3b is co’ns)tiofli)aq}éd 0 E)ae%rt fieemrlrlie'ég Tmpor ?;10 Sﬁ‘ﬁ?hi?ﬁ@%%f?‘ﬁ&%oﬂ‘ﬂf’ﬂ‘féx&ﬁnplement

system. PatientS Wit aREtcTe&6hS TatBR TS, timitinrbmarorefainfaistion by a broad
variety of pathogeliebrgdnisins siwdlileysaiientsDaitholesions atecndhevomplemantaasaade
sequence, i.e., pateniswitRiRIREEDALLIAGK G TUAGHONS, 216, 8Lnd g be, more prone only
to Neisseria infea%tg%na'aenc% tp%bgrm/ 10 somewhat more rc;lnea Itzgg%rsf, 31’188%?.2 ?IH@B%TE%
fortris a complex With Other ComponanaCRiGaR°AER MbHITER? 0 form classical or

alternative C5 convertaseguicheGlgauesis 5ants G5aantiGolr £3is thys {Sg?ﬁ'l 64 25,108

central profgin ig.the lement reaction sequ ince it is essential to both the
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20  the CD8" T cells kill graft cells in an anti gen-specific manner through induction of apoptosis
and cell lysis.

Immunosuppressive Agents

The numerous drugs utilized to delay graft rejection (i.e., to prolong their survival)
work in a variety of ways. Immunosuppressive agents are widely used. See Stepkowski,

25 2000, for a review of the mechanism of action of several immunosuppressive drugs.
Cyclosporin A is one of the most widely used immunosuppressive drugs for inhibiting graft
rejection. It 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

30  activated T cells) enablin g 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.



carboxyl terminal fragment (amino acid residues 660 to / 658), with four amino acids deleted
between the two. Cbha is cleaved from the alpha chain of C5 by either alternative or dass
cal C.5 conventase as an amino tiatminal fragment comprising the first 74 amino acids of the
alpha chain (i.e., amifhwaciesr@sidues 660-733). Approximately 20 percent otinghdkeasass
of Cha is attributed to carbohydrate. The cleavage sité for convertase action is at or
immediately adjacent to amino acid residue 731. A compound that would had ra or 294i3Celit
WO 2007/103334Pet 1US2007/003290 21 to this cleavage site would have the potential to
block access of the CS convertase enzymes to the cleavage site and thereby act as a
complement inhibitor. - C5 cap. also be activated by means other than C5 convertase
activity. Limited trypsin 3?53&?(’)%%?}{3“%8%‘??9% VARHERK Brr resmirT Dieelyra Atp drigs that
treatment (Yama®htié thhactraniiizterordn-Yond dteatfoi9pe)y orthalesceleafe Chafddpteduce
active C5h. 4b&a.is another anaphylatoxin. C5b combines with C6, C7, and CS to form the
C5b-II complex at the surface of the target cell. Upon binding of several C9 molecules, the
membrane attack com{HaRiNHE PEEE-O. Risimidiak dorepitheerdrcelplesd O i imdlatjddiioan
sufficient numberbest pMAGH INseryintedagatkalipambranasing HPRoIngsLaRACIR S (MAR
pores) mediate faaidasmalicdysis ALIRRIAS! SPll%ch uiet 10N Ivtie concentiations of MAGs

can produce othetileffe ts. In particular, membrane insertion of's alfRlmberS SrhecEpey T
complexes into &AdothaiAf TERE BRI IRdtets trde aehipnansrimadeet de patomenelstsme
cases activatiorfajii{pddEdenbihiygibinksredition dohithove G 3ratideGHatass include

ainaphylatoxinsbieqeperactnaied CRMMSMENt &paempRenta LR A aRS oA lurine and
degranulatign, which:Heleasgadistamine and other mediators of inflammation, resulting in

smooth muscle contraction, increased vascular permeability, leukocyte activation, and other
inflammatory phenoménadnahedingtieel|tampraliteration resultiog indwparseliuaity: Hiaga also

functions as 3 chameirstis Pealideieas seIvas i AllRGINR-Infiammatory, grgnulacytes to the

. ) : : aga
site of complem&lgtIa%tljlvatlon. 2 %n;lﬁli%ment-blndmg recipient antibodies o donor

alloantigens are consideraario be the MARTEHIR S e T e CEREPIF AR STRRERSFES B\t ¢ vation.

pretrarisplant crossmatetesiigh dhisroieiReRidd whaia) et biemisinQ L asely Qbserved

(Regele et;at, 2 new.showing th tnLn;mQraél mune mechanisms might
contribute 1to otgﬁ%ﬁp‘%ﬁ%ﬂéﬁ%ﬁa tﬂr{%ﬁgﬁ'( egel 8?6{1?35 T 2 AGH TS EREG 5&ndY

reactive antibodi&¥ [AMTRAtIE RATREED basprsed i herspririsiernsalaa to-tredsoiitied wwith
inferior kidney gratttdamsivaldCrelzior1902), thenappesitanoatefalipratibodieshBitdNg hiker) of
post-transplant persmkbaghearneparted fe-Pedistnenerait autepmedysannat Slidd n 2 70;
Halloran et at, 1392} 20 selegti iSO ALEFIRIENLIOG by mintuiadsorption reversed
some rejegfion ae(pls:o_oles indicating t_ e contribution 6f humoralimmune me o ﬁ?é’rﬁ?% _ e
rejection (PersSO ST Hi2490% BitingR Boaecbodimn itetprshibrt tadabidiichedithimagrail
might indicate dftisoss-MddigtetPgraarinppingicomoanemulearage piotuetkidpaaxis
marker for aCti\m{iﬁh@f&h%ﬁJ&iﬁ&dhnsplmt rejection by administering a tumor necrosis factor-a
antagonist. Glotz et al. (2002) show that administration of intravenous immunoglobulins
(IVIg) can induce a profound and sustained decrease in the titers of anti-HLA antibodies
25  thereby allowing a transplant of an HLA-mismatched organ. Similar protocols have included
plasma exchanges (Taube et al., 1984) 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
30  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



WO 2007/103134PCTMS200-21003290 22 dependent classical pathway. Capillary Ctivi
deposits in kidney allograft biopsies were associated with poor waft outcome. Recently
increasing evidence indicates that complement activation significantly contributes to the
sensitization of alloyPAYE0H/Nts and the development of tissue injury in iAIBHRERYTLIsAL0C
al., 1999). Antibodies are the most thoroughly investi]g9ated mediators of activating the
classical complement pathway. Clinically, alloantibothes arc known to activate complement
(Baldwin et al., 200 t ). Halloran and Collins indicate that Calti deposition in peritubular
capillaries of renal allogratls is a sensitive and diagnostic marker of acute humor& rejeclion

that con-elates C CI fic. 1 es (Collins et
al., 1999; HaIIorsziatmﬁg%%ogMl %ﬁfﬁ{gﬁ’ﬁ E;Z%e%%l%@é% %P sgltﬁe{nﬁlfr)@gn:l%afg glb 'ﬁem‘gnrf
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complement in thepatho@escisof AfpMRitalwingtathotranspiantgdian)has not yet been
elucidated, The CS coniporienf of complement is cleaved to form products with multiple 20pro
tiflarntriatory effé@EHANTHIETdprBYEmY Zivhfre98 target for complement inhibition within
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anaphylatoxin and chernot ctic factor. Cellular activation by C5a induces the release of

multipie additional 5t é‘rsﬁr%a Co QA 1=t fﬁ?&‘é"(’d83%%’("8'”1@8?55%@%8ﬁ?fﬁé’?ﬁgﬂ'tr%ﬂffﬂi’é‘ﬁon
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doses (Saadi et al., 1995 Papadimitriou et al., 1991). Therefore, blocking both Cha ‘and C5b9

generation mayrhb ré?qnuwed for the optimal inhibition of complement-mediated inflammatory

response fojowing tramﬁe@ﬁt%rﬁ\wma@@m@éﬁn@d inbibitiog gféhﬁaégf:@@y@@a@eﬁmascade
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complement cascade leads to the production of products with opsonic, immunoregulatory,

and lytic functions.

The complement cascade progresses via the classical pathway or the alternative
25  pathway. These pathways share many components and, while they differ in their initial steps,
they converge and share the same “terminal complement” components (CS 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
30 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



5 acute myocardial infarction. In addition, complement inactivation by a functionally blocking
anti-05 monoclonal Ab (mAb) prevented HAR in xenotransplantation models (Kroshus et al.,
1995; Wang et al., 1999). Methods of delaying allotransplant rejection by administration of
complement inhibitéfs'&f&Héen tested, Published PC1 patent application Lpd R ipdisd
discloses the 10use of a combination of cyclusporin and a soluble complement receptor (sat I)
to inhibit rejection of a cardiac al totransplant in a presensitize,d rat model. C:ompleirient
receptor 1 binds complemirnes C3h and C41). Soluble forms of complement receptor | occur
naturally or can be generated via recombinant DNA procedures. These soluble complement
receptors have 'M@f&ﬁem MYA 6 canseArances,ebReTRIGMSNAGY RtiaRi (L RpEatept
6,057,111). 15In W 92/12{%%15_, rats, which had been presensitized to the cardiac anograft
they were recehﬁﬂ’@?!ﬁé‘?@' I8tered cyclosporin A intramuscularly at 10 mg/kg/day

beginning two days prigs ¢ 4aRspiankaReth centinied wuiliheiune aharadiiteleGians to certain
Additionally, soluble complement receptor 1 (sCR1 wa§o§9gninis}%[ed S asiqgke ing%/erp&lilss

bolus at 15 mafky HHES TSN I ST 1B P PRSI SFmR L HrERC BORED RIS With ro dPug
treatment had threl2ddradieie crserin afhawreragis BnSIBHeh/S3isceasidsmsihie iy B Bpslosporin
A alone rejecteditj@haitsataocave sagenef 9 dayip1tinis watefl iRanatiabighyifeive:4ats that
rejecting quickly,af 2 aad 4.davs and.afb t%dh.%g%kgﬁg@%:%L&@M%@ﬁﬁé&ﬁ%@@éﬁ%@%ﬁﬁ*

/ alone rejected the grans at an average o . Those rats administered the combination
of eydosporin A BRETRT efatt i tharghaferar Shenl EF3ecSP %7 Fal s, FHEUO MBS Ot
chronic 25cyclodperi A @ndisirgrecdfolnd sOR inoragroeennly tedlisisiara Byfadiefisaeddhfacenly
greatly prolpngingthetinadiotitaratrgiestionsiarlier studies by Mint and Bollinger (1991)
used 3 similar model O r a presensitized rat allograti to show that administration of seR | alone
to inactivate complemdritr@lsa fenipipriPeiEed B BERIPEGEAIE MIBEEAR s5SThistByay tpogn
Patent 5,135,91 6lasdiggeshitsing valibitors wfacqrwplenuiialee 05, is(ED 5 andrContilicidiednagain st
C7 or C9 to block Iaadeuiata-ahiie.teald GRTRISIRH RaLHIE YaseHia FRAQIMLILN:AN 0
organs and tissues tohbe1 ttran%selan(t&fzdr This W%l]ﬂd pr§¥,ent thetCPbl-ggwtl%ed (r:oelwecl;%% .
The C5b-9 inactiVAldrs METHAHE 4t e%ﬁ'(ﬁwea pgr fsate %P‘%rtgr§1Qe mebiuml 16 p?oté’c%t g '
vascular lintdg ceiirsthborongecpterndattactivationhagyon C3b to produce iC3b. While still
2001103134PClRd&2041096299i  urttgcimnstrivsicrageivAdditionakhadkhe organ or tissue would
be protected from the cytolytic and thrombotic effects arising from complement activation

initiated upon transplaftativh! HR&RuYtreghwfary B AfTR S MEARREY AT rej&&(ih 04
Sims et al. (U.S.HMtefit 55333840 addiiiSbPatbhtintGent 4B aistetiihutedie g bfdrate.
expressing CD5ipdlies lansflabiadeliss W@ ur Mgl pIGtechtheHiansplantesdaigaeharid
rejection. Ths can be accomplished, by, ransiecting dhe cels DRIng UANSRIARE HprecurBltHRGN
the several drugs 3eveloge to date in combination with-methods of prescreening donors and

recipients to mafR4#d pelnsgpyriediiveisht nave! bvaP LIRS R crouers e a vapsget
length of time ofuhid\ehebeibgsaftscrrahyraliog rastsmee of 1659 amino acids along with an 18 amino

acid leader sequence.

The pro-CS5 precursor is cleaved after amino acid 655 and 659, to yield the beta chain
25  as an amino terminal fragment (amino acid residues +1 to 655) and the alpha chain as a
carboxyl terminal fragment (amino acid residues 660 to 1658), with four amino acids deleted

between the two.

CS5a is 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
30 chain (i.e., amino acid residues 660-733). Approximately 20 percent of the 11 kDa mass of
CS5a 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



10nonetheless rejected during the life-time of the recipient, hi general, the prior art advances
have mainly been directed to overcoming acute graft rejection. Further, the role of activated
teiminal complement components in antibody-mediated aliograft rejection has not been
examined using inWBAYE #E specifically target the complement cascade 8HHELE Bitein
level. The methods described herein and as exemplﬁced in the Examples advance the
15allotransplant art by inhibiting chronic; rejection of a/lografts, in particular, allowafis in a
pre-sensitized recipient. New methods are presented for further prolonging allograft survival
by using a proper combination of immonosuppressive drugs in combination with a chronic

administration OfogOMRAGINEAS immmvmrﬁﬁ&amm 20 he methodsdisalnsedbasin

are used to proI n allo%ra serV|vaL The methods ge neran}\{‘{)nclude administering an inhibitor

vage site ereb t as a complement 1
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Codm pélemlent inhibitors @yeknewndadhases wmu&mﬁ&fﬂgﬁ@m@m@gg@aracdgmgadﬁgt&d trypsm

Individual compgnents |vat t n to etc

e.g., U.S. Paten gé% gg%" hednigjg atté??t% |c%t%%é?i§n§66§/8ﬁ5‘f§?7'( améTJo and

Patent 5,660 82@“}“11’%@%% éf%kﬁﬁhn‘ﬁﬁﬂbﬁamﬂﬂﬂﬁﬁ’émﬂém&ﬂfﬂ%ﬁﬁéHQﬁE including

CD59, CUSS, C046 a%.q other hlbltorlse; lgf c8 a%qb 9 (see. e.q &%PQ\#@@X@%%%@C% §
S

Patent 6,355,245 teaches aﬁn((;)mtl[)odp |(?h Bl to C5 and revents ‘it from being cleaved

into C5a and CS’B‘ﬂi’é"r’ébV‘rfré‘Ué‘i‘fﬁr?é taEaFisEon RO BE efssavm?ﬂ a%alﬂ%@&sb“@
complex, ProteingkbcunagigcsenpidmEmAScEptops andnaivich it osowphienciiiQres &lsoged.

|l<Jn0Wf} (S?e lpL;Wﬁg}?g%ﬁglnf)ﬁ;ﬂg&f‘gpﬂﬁﬂ&@%Wl@ilﬂg/ﬁ%%péﬂ%ﬁﬁﬁngﬁfﬁ%@nﬁz1t3a§9-}:reate
se of solyhle farms.of co ent receptors, e uble c

20417hti31 &P%%ﬂi‘fig}ﬁ%sin% SR c?b%ig‘&ﬁae' ?:e°§i]§f c%’r%"e emenY Scir S S tons
such as neutropHilMAfertrieriagise %@ﬁﬁﬁl@?ﬁ@nﬂﬁf@&?&% WBTM“WESES%H pugpers of
production. Thoseof skl ¢nnthie:axt ireceghizelihecalxovel akstmeabiuotidkiaiisedhawration.

methods of inhipjting.cQmplement anddissactivatien yiuitable immunosuppressants include,
but are not limited to, ATO or ALO, OKT3, dachzumab, basilixintab, corticasterelds,

1.5-deoxyspergualin, /FI5xaMi9Bedcsriysgotrnd fdroins axanrhziiaioprinEhsssetivged gaamplement

mycophengfate ¢a@fdilesar capiaayineelpiRgiMMIation, which releases histamine and other
mediators of inflarnmation, resulting in smooth muscle contraction, increased vascular
permeability, leukocyte activation, and other inflammatory phenomena including cellular
proliferation resulting in hypercellularity. CSa also functions as a chemotactic pcﬁtide that

serves to attract pro-inflammatory granulocytes to the site of complement activation.

20 Complement-binding recipient antibodies to donor alloantigens are considered to be
the main cause of hyperacute graft rejection. Owing to pretransplant crossmatch testing, this
prototype of humoral rejection is now rarely observed (Regele et al., 2001). Data are now
showing that humoral immune mechanisms might contribute to other types of allograft
rejection (Regele et al., 2001). High levels of panel reactive antibodies indicating humoral

25  presensitization were 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; B6hmig et

30 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-



brequirtar, lefluraamide, eyelophosphamide, shamus, anti-CD4 monoclonal antibodies,
CTI,A4-1g, ritaxim, anti-CD154 monocional antibodies, anti-LFA1 monoclonal antibodies,
10anti-LFA-3 monoclonal antibodies, anti-CD2 nionoclonal antibodies, and anti-CD45. An
adlograft can incluli@ ¥t74f¥ptanted organ, part of ap,organ, tissue or cell. FHESEIEIRY, but
are not limited to heart, kidney, lung, pancreas, I|ver vascular tissue, eye, cornea, lens, skin,
bone marrow, muscle, connective tissue, gastrointestinal tissue, nervous tissue, bone, stem
cells, islets, cartilage, henatocytes, and hernatopoietic cells. 15At least part of the reason for
the failure of allogralts is that one response by the recipient of an a/leg-aft is the activation of
complement. Thigiagulisindha fnmationcai 5%@@&1&&%%14{%9%%19 iBpaitiggamatory
molecules which aid.in cau mg raft failure. out wishing to be bound by any proposed
theory, Applrcar?fg(fﬁégﬁ?éé'ﬁ]é’?ﬂﬁﬁ)ﬂ\ﬁ‘é’%e formation of C5a and C5b-9 or inhibiting C5a

and C5b-9 which was peeseitinedd id e mrﬁyaemgt%ﬁf{)faﬂareaﬁusmrmrﬁcahws
theorized that so Iong as the}%allo raft IS Er nt the recipient wr‘rc ntipue to a%lctalgg‘?t tQ mount

utes to t €| ltl llO -0 recipients. eVe ment u
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the short teem andveongdheanisiaiiectenplerpmicpatiane]entineily,thitopngdaesbrPxidmar to activate
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inhibitors only at the time of fransplant. This was helpful in_preventing acute rejection, but as
the results disciBEEY REFTAPIGERE0L r?ﬂ?b?g?/ga%guﬁ§%ﬂé"@tﬁ’é‘?%%‘§f‘é°dﬁﬁﬁ%’t?§ﬁ8ﬁ%f such
inhibitors for a |bwegerateeractiphithid norates adeniglistrittiore adsesrEvientiriipa dsmrariteedjection
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rejection to occorschhissperid dooimdesiddnsheuvtiofonesbridgd it ffaihay G severdimonthiss
e.g., Six monthsyot yetli@greneiiaalilong-term inhibition of complement activity will prolong
allograil survival, experiments were performed in which complement activation was inhibited itt

a chronic iiishion and hBE fefeyrarthecfira BltrsRsisIgty ehirofietrsednient theanSrteatment
during an eftenplethfariodtuyy tdfthe lifgtihve epitreratiegyataclitisean e dailyldieatindti o
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nag/patient oncpathwerys 1daiddhyserbhis € @simgnnas biedndoetd tattenypldiehatalydead to the

25  formation of the 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

30  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).



15consistently block tern3inal complement activity and has greatly inhibited she symptoms of
PNH (lillnien at al., 2004). The administered dose is able to block the effects of complement
for approximately two weeks before the .eculiziirriab is inactivated or removed from the body.
Therefore, a chronf¢&PAHIHERE of eculizurnab may he, e.g., the administratRFF IO 0
the allograft recipient once every two weeks for the réhtalnlng life-time of the 20patient.
Similarly, other drugs can be delivered chronically as needed, whether this is on a daily basis
or another schedule is requited to tnaintain an effective amount of the drag in the allograft
recipient. Because it is well known that grail rejection can be caused by more than just

complement activatio cti ﬁg riments i ded |m nesuppressants
such as eyelosporin to urﬁwer al I%Iea %nyng ar rgjeé’tron ee"fe? mefﬁegfe

even
inhibiting compléﬁ?éﬂt“ﬁ&'l‘ﬂllf?@fd%&H‘W&f&ﬁéﬁ?ﬁﬁbﬁ&? Wﬁt‘@Hf’cﬁhﬂs 1898 rhysiemisers
and prevents CEfytimnbeing (léayged all hisos)eve nisthetbod meatinnr OFbailiGha 201); G50l as in

while at th sam e el 0D #h £32 A0 IR DI AE RERSIIELE s o

recipient. Sych antlbodles that are specific to human complement are known (U.S ent
6,355,245). Thel8 SIMSAIEE JRaTaAY it ef S P AamRTREE DAL AR Boftﬁ‘%t‘WﬁBYebtﬂpkmg
lull-length antibcehi-GFomonasised! ddulindmanyvanddiBiigie chairasntibody (modehditedhus et al.,
pexelikurnah). A simiaantiodysgainst mouse CS is called BBS. i (Frei et al., 1987). BB5.1
was utilized in the experiments set forth below. Antibodies to inhibit complement activity need
not he monoclonal antieiinss of AdgvéameletrapripOGirtt 08 RaPErYBPOUT LOOBIITRT e.g.,
polyclonal antibadistoshaydabey ageitiorabyshedattibpdyntragmeants W antibedy fragnente
includes, by is 0ot JrtSHigh A0, Bal Iﬁ)ofn(qu)zsalﬁ;fa@ﬂ&n%hmmt&%w qmél'f;tmbu

antibody and an Fv. Furthermare, it is well known by those of skill in the art that antibodies

can be humanized (I8R5 ¢S “”’“1@%965"“8&ﬁ?é&%&f%?’&‘&r‘fﬁ%ﬁw}@& ArPERITSH eyt dido
comprise a mut&ees FRTIPRGA Stithrtfet the FalwafFa tofasmpleastv steceiomiptesnem Ty or
antibodies to becased dganthadaresentdischastpNmay berasy, afiieselbiscprgiridlertocysss

humanized a”t'bﬁd&‘%&%ﬂ@&kﬂ\%d‘&%‘n@'@&k%&%&' W&ﬁ%&%ﬂeﬂ#ﬁ&%xﬁ?ﬁﬂ'@'ﬁl@lﬁ% 854131,

Formulatlo m{)? %gtlon of the |nh|b|tor of complement activity is performed according to
nown

30method JS&28t<Ri NS B¢ SrRRBE RIS ESTL s S SYrS PaYer SRy
before the time W&W@ﬂﬂaﬂ%ﬁ'@ma’ﬁwﬁéﬁwtwme firmerahawansplastafioreditdadhvsnisination
continuing in a chsepitdashianphhesaliakibiiorns van additienalaheapdministeradodMingauble

rejection episodg,in e YeRLSUER ARRPISOLS HRSR REGHI Ih%ge&%m%%%glgaut%'§0

provides uses of a déjg hat inhibits complement act|V|% 15 and an Immonosuppressive a nt

in the manufactFe"6f A mediCa R EHPHERE AN SR AR 2 mals HER R fREhFgiment had the
medicamer? pa&kafhEsireigdetaniavpretenging dsgriiPsurdiviisiered exipertrimpalpticutagsted the
chronic survival ghtketailageaibelarpredeied @ basljpienis-tibe: Menicanantgedmedicament 2

package is fOFWé‘tﬁﬁlaréﬁﬂl@Eetﬂﬁﬁqqt%‘é&m&E &6 ﬁ%blﬁaftQEé}t}lm@{gré:d{&@iséféﬁko.%EQtEQ?he

recipient of the allqtgra for exam ble formulations are 2 in certain

embodiments, the M Camar o medteamealt praskade! T‘ésff)’ﬁ‘hﬂlg é%"gt’i‘at‘ﬁfb‘bfa‘ibé%"%{’tﬁat
it is suitable for tthtcferticathhihistration of theresagithin dahibiideornimatentdetivitycand the
immunosulpressiviesgorig rodiestegipienisaiiRe elogafto rwartainserehodingnia, ghery

medicament or medicAmpent RACkALRIS é;%%@t?déﬁ%rp{t%ﬁf%ﬁ@ Ut Lhﬁtx%iﬁn VIR k.

sequential (in elthe ordeél (ilmlnlstratlon the druathat inhibits 25complement activity’ an
r

similar mo ug flopfﬁ%e?a\'é fﬁgmt&l feg d?eséﬁ(gﬁt at administration of sCR1 alone to

the immonosuppressive
inactivate complement resulted in increased time before graft rejection.
Sims et al. (U.S. Patent 5,135,916) suggest using inhibitors of complement, e.g.,
30 CDS59 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



A pharmaceutical package of the present disclosure may comprise a drug that inhibits
complement activity and at least one itnmunotaippressive agent. The pharmaceutical package
may further comprise a label for chronic administration. The pharmaceutical package may
also comprise a laB& 1Y 3&4dministration by a patient, for example, a reEET&H2H7EEDO
transplant grail, or instructions for a caretaker of a recipient of a ITIORsplart 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,
WO 20071103134PC171157007/905290 - The present disclosure also provides lyophilized

fonnuiations and for @ynlq,t@@aorgltab e gqr mAﬁcthc])n Certain embodwgnts prov a IXlophiIized

antibody formulation'comprising an anti ogy that |nfﬁgltgrégr%'elgﬁ¥en a%lilwty ang.
iyoprotectant. InpiRdeaEHpBER eriEchaisnadsy Wlf@@ﬁéﬁl@%mtabﬂ@tﬂgﬂ’@hmmc

administration, fosrsglampien theranyibiocy-famriniationpismstabie:dikiersative-patdadimnants al.
provide an injecigR RGN SPMRGSINDRSWINgS stn%%99@&9&&99ﬁ%&@&@ﬂ&ﬂg@sﬁ%ﬂ%ﬂq

an antlbody that inhibits complement activity and is jn a formulation suitable for injection.

An antibody em Py aE SRSV ASSRIRE S 6P s HP@%FW‘&‘?S?EM@'N@@%Wy Thirisae be
the formation of%ﬁl@?@hp!ﬁ?ﬂ@mtm@@aelh beintaieesnbotiinents, antibody that 10inhibits
formation of temainai %qlgg nt or C is aa/v%g tlbod ora ant|bod fra%rlye t. The

esevera dat mco mt 1t
whole antibody or anti fragment ma hiARSEE BRI R sk

deimmunized ar‘?ﬁ?fﬁff;‘i’b?ga?ﬂi’ﬁéb%ﬂﬁm&’?fs A E\é‘FfﬁlH‘%ﬁ?B@"cﬂH?éFﬂg terbaneranienidtiyodyesr
antibody fragmenteniagraadeibib € lvaxgg deoftb@ypienoe BiriSal lof aRotaHT € MBOE MG RESs the

antibody frﬁgm%b‘i@lg@be}@acﬁm :ﬁ@lﬁé’atﬁ@%mﬂéﬂ&fﬂimdh ér@éﬁﬁk@gﬁopm%vances
antibody. In pre}}erred er?bgdlmdents eantlbod fra ment is exe % mab. I ternative

preferred embodiments, the who 8°§nt|585§r?§'3b iZun ‘fé'iaf? [LEH ‘rﬂl}cﬁﬁl 2RS4 g ed
such as an ant|BBHV"ThGa‘N}ﬂ’ﬁE‘ifg‘GBmEﬂé?ﬂént‘aetlbwysnsﬁe%%ﬂﬁ&mﬁtfmagefmrmt Wrisich
can be particulagkprsintdbigfpmseifad mhinigteatinall Hisngariye annpltnunassiaessheac3gentef

the present dlsoia,qum%am besRsesent-Runl 20d0sa98: Hink AfRrmiatedipredugt of the

presentdlslcslosu can Qe |ncI CLWIthIn a container, typically, for example, a vial, cartridge,

prettied syringe ‘or diSposa SRR g Hetitn abulettich RNy IR AR Patent
6,302,855 may a%t?'ﬁé'a%%tf,cwﬁ'éxalﬁmezewﬂﬁsmeun}eiﬂw Sysfetheopthlepresativgistiosure!
In certain embotjments; pepkzummalnisidelivaredhinaosage BRgEL RGN baGWIR2MR5iE0

45 minute IV infugigm 8480 2 davsifardhentiist 4. weeks, followed by 900 mg for the fifth
dose? 2 days later, then 900 mg every 14 312 days thereafter. Administration may be via IV

infusion over 25Mefa% mirdit&ss Ecutizismab may be diluted to a final concentration of 5 nigimL

rior to adgyinistration .
P gbl The methods disclosed herein are used to prolong allograft survival. The methods

generally include administering an inhibitor of complement activity in combination with one

or more immunosuppressants.

Suitable complement inhibitors are known to those of skill in the art. Antibodies can
be made to individual components of activated complement, e.g., antibodies to C5a, C7, C9,
25  etc. (see, e.g., U.S. Patent 6,534,058; published U.S. patent application US 2003/0129187;
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
30  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



A 'stable" formulation is one in which the drug (e.g., an antibody) or agent therein
30essentially 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 Protéi?@8tiigf Belivery, 247-301, Vincent Lee Ed., Marcel Dekkershoazodéew
York, N.Y., Pubs. (1991) and Jones, A. Adv. Drag Défivery Rev. 10: 29-90 (1993). Stability
WO "007/103131PCITU.S2007.101115290 29 can be measured at a selected temperature
for a selected time period. For example, the extent of aggregation following iyophilization and
storage can be used as an indicator of protein stability. For example, a "stable” formulation
may be one Wh%%ifﬁil‘?ﬁes ctglnag agr%lég 193{9 and nigrtefetrabl)é less than about 5% of the protein is
present as an aggregate in t%é‘*ormuf’atloﬁn.p Rother em 'o'ﬂfr‘f?gr‘i‘fs',’eé‘ﬁ')‘?q e adativg téb(j@‘regate
formation follow EPRMiZeatir e aysigernd the Reghinssefstion| Rioscedinkbbid dtermined.
For example, a 'stabiézelyiophitizeds forme tatiao: MBY HR0Re WRERISIEE iINGISRSERUMETAER
in the lyophilized,foumulatipn is less than about 5% and preferably less than about 3%, when
the lyophilized formulation is stored at 2-8 "t-2 for at least one year. in other emboditnenis,
stability of tHe protein $0febieutationosayresameasiuéd kising robiningical adtvily ae6apK T3, A
“reconstituted" fasenlation issans-wbicb-has Bran prenased by dissolving 8. yorbilized protein
formulation in agiclyqptu%ugg&hat the r%ein is dispersed in the reconstituted formula?tlon._"l'_he
reconstituted formUIAtion is SUIADIE Tor ATt ATOT AR P BRTE IR TAR BRLTSR) Res dinin,
patient to be treSfetr{ith alansreidancosiprereteamide. rirebmanan 8 Siil¥oukimeisabirttiendies,
invention, may beTona-tdichuisnseitaia fou sidacuiaReaMH AR RISIBHAN monoAhiBARRes,
reconsiituteg formlaren s aiederabls b aRLaln LEBOHIMBNIS P RIan Snismeags ihat the
formulation of interest has essentially the same osmotic pressure as Ruman biood: Tsetonic
formulaiions will generatiylhaveianrossodicapressing ddongab pait 3BehtarZHOtREILDSHell. These
Isotordeity can hecm@asur et HsiMhedapALATESIHES, Nﬂgﬂ;ﬂﬁ%@@%‘?%@gﬁeﬁmmgﬁé [Qlnea
example. A "Iyow‘rgt%ggq)t;xlg r%amg\!ve (%rliltllgc ehti:%ghgg \?enticoune;]bin%d 'Witht'a P{L%?uge%’ antibody) of
interest, significantly prévents or reduces chemica andjor a;?srf)clg Shstabif yof ﬂ'é“%frﬁﬁ‘(%.g.,
antibody) upon RSEhZAGEN Atle s aptieRre htratsrile. Tl dwmatasrigopretisctants include
Sugars sucfy as sucrosg ek PR AMP AEHRHEBARIIARSTOHIL T OBELS O

25histidine; a mretci? -'31@ 'g %ﬁ‘ﬁh a llg(?}t;';elinet; a lyotr?pic salt such as m%%nesm sul a{te; a
polyol such as trihydric: of higher sugar ZEOHBIR? &' BRIEEIR! eHthFFIcts flyeerBrmareniesiCsa
xylitol, sorbitol, AMt AP G FAAErs MYl ety eraighebicP ot orniosingrkft failure.
combinations thefgefufviehprefe e tyapbgtastpripiss e Mg ARG S5 gR6SUe mas rahaloss.
or sucrose, TherdypRrRIeGHaRIsAddadan mﬁﬁﬁgw%'&%éwwmpsm ZeYQ SRt
30amount"21¥vh|cpher‘pe(;:1 NS tha%t,fg&llll%ww‘gngg%hlhza ion of the drug (e.g., anti odé‘/ in the
presence of the lyoprote€ting amount of th Wapr s BsRT A Ig (g 2s4hi fhisqupiraty
the recipient will continue to attempt to mount an immune response against the graft, and this
response will include attempts to produce C5a and C5b-9. If not prevented, this complement
response will lead to acute vascular rejection in the short term and could contribute to chronic
graft rejection in the long term. Prior art methods of using inhibitors of complement activity
25  were limited to administering these inhibitors only at the time of transplant. This was helpful
in preventing acute rejection, but as the results disclosed herein illustrate, improved results
are obtained by administration of such inhibitors for a longer term. This long-term
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 allografi as
30 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 bndge organ to



retains its physical and chemical stability and integrity upon iyophilizmion and storage. WO
2047;103134PCITUS20071045290 30 The "diluent"” of interest herein is one which is
pharmaceutically acceptable (safe and non-toxic for administration lo a human) and is useful
for the preparation¥¥Pa%aa6Hatituted formulation. Exemplary diluents inclucks stesiiovoetmn,
hactetiostatic water for injection (BWF1), a pH buffer&d solution (e.g. phosphate-buffered
saline), sterile saline solution, Ringer's solution or dextrose solution. A "preservative" is a
compound which can be added to the diluent to essentially reduce bacterial action in the
reconstituted formulation, thus facilitating the production of a multi-use reconstituted
formulation, for ex e. Exam of patential preservatives include S
eetadecyldimetr%/]l-%?ﬁ%ﬁ g?nen%lgﬁli%}?rﬁrce olﬁc'fes, vg&gfﬁ%lﬂfgﬁiﬁcr%) C rl%?igse?‘%haér‘{vzhé?%}’ﬁ‘ﬁme
chloride (a mixtueo8TR RYIbBN RABRARStASAATA MBI LFneEHes s wehpraraf (Bl Sraregrdupd aney,
long-chain compaunds ysanity benaastrahinnctinsiseyRihenitypesabpreseavaives NEse: long

aromatic alcohols, SlaNeaScRIRRGL; D fmﬁwﬁri%ﬁ%ﬁ@@'oﬂ&{}m@bﬁgﬁléygﬁn%

- . e A melov o
propyl parrlt%en, cateehal, resorcinol, cyclohexanol, and m-cresoi. 15A "bulking agent™is a

compound Whic GFIE FhESERSFig-1§BIRAMEEY mixture and contributes to the physical
structure of the lyophiliged:cakadadholagilitaies the predupionafamassantalniy il

lyophilized cakesvlmilcg mgirgg%i]rérs] an o e%Pore Iruc}tlurhe . Exemgliary_ ulking agents include
mannitol, glyciné, polyethylene giycol ahd sersitor, ALeriR s staRIZ 5B BRRTEL riBdty
formulation can HEPYEFYEer FaiherbrPoR)bpr dte Erane{Heekelanly Gheumr sl s susrosgnomt
trehalose), whichusiophilizechteipetadan eambdrfeaaenItlidtahionge maratencst@iletreatment but

reconstituted formulpiignayiasipr-amibadysansentation Whithisslonficanty nigher (Sete
from about 2-4chlrlne§l thlgg?r,_ eferapl t3- 10 tlmels higher and most preferakb#/ 3-6 times
higher) than the ARABOAY Sortantrstion n the SRERIGSMITsacbmRlRdiS o Belisiyeictein
concentrations il feterdistietyrsiomiiianisiv dretesnsiderbdins erparticatdftyinsttu
where the formupatioys@iniendedifbesspcbiiaraqus B Ruaishatio RadRspiethesesy Highose of

protein concentrgiipp in.thererenstitied. finundation, Mg [erenstivisdyiprmulationcan pe

stable (i.e. ]fglils to dis%g% %%n'fit%an} or unacgeptatglei levels of chemical or physical mstabili}y

of the protein) af 28> 1P S eSS RRLTTEY LS * S8 Isheseit s, BY LIS pEwteams o

embodiments, tRVFhEdisrgm i @!l-» 2004). The administered dose is able to block the effects of
complement for approximately two weeks before the eculizumab is inactivated or removed
from the body. Therefore, a chronic treatment of eculizumab may be, e.g., the administration
0f' 900 mg to the allograft recipient once every two weeks for the remaining life-time of the

20  patient. Similarly, other drugs can be delivered chronically as needed, whether this is on a
daily basis or another schedule is required to maintain an effective amount of the drug in the
allograft recipient. Because it is well known that graft rejection can be caused by more than
Just complement activation, e.g., by T cell activity, the experiments included

immunosuppressants such as cyclosporin to further aid in preventing graft rejection.

25 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

30 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,



30formulation is isotonic. When recortstirated with a diluent comprising a preservative
(such as bacteriost tic water for injection, BWF1), the reconstituted formulation may be used
as a multi-use WO 2007/103134PCTIUS20071005290 31 formulation. Such a formulation is
useful, for exampl& WMNEYEH¥ubject patient requires frequent administratidSEFE/MIEP or
antibody and/or agent to treat a chronic medical condition. The advantage of a multi-use
formulation is that it facilitates ease of use for the patient, reduces waste by allowing complete
use of vial contents, and results in a siglificant 5cost savings for the manufacturer since
several doses are packaged in a single vial (lower filling and shipping costs). The present
disclosure also provj or aring a,formulation c rising the steps aof:
lyophilizing a migx' L]’rfé gfc_ g@%{%%%{;egﬁﬁa%(y%ﬁgfﬁ%gﬁ%} i’:lrll? () r%g o§rr1a ity %‘g 't%%afﬁéﬁﬁ ized
mixture of step (HERAdNERAthRR Mt imited corarFabe 5 (20o Fibth nia rinelRsehaiiendhadiable.
An article of madefadtureii®disodrovideBuhgeeivwhich selipisesyy djosecdrkainatiwhiehiolds

a lyophilized mixtiyie, &t 8 abERAGY AR anepgp;g?I@%@,@ﬂﬂ.@zﬂm}l@amﬁ%@C,Qmﬂa%ﬂﬁ%

the Iyophilizgad mixturle with a.diluentttg) daFdesirabIe antibody concentration in the reconstitute
formulation. Thé"articie o1 anutachite may five P EBHBHEE TLarof 15 M@ which
bolds a diluent @grisarrtriddstaekedes fobinjeutionENVEN domprisingpahcrnedticaicahisl).
An injection sysieefeablbe piesaRfadiselosut daw e pIRY Ripiad isatio aIdelMery NRmAS
described in U.S. Patent 5,30g,341. Medication delivery pens have been developed to
facilitate the selfl4airiretfansredTaredraten. A medication of the present disclosure can be
20a drag that inhibits GomplRMERLAFIIYHRISE DRI ARANTBRAY SPeific fo complement
CS, and/or.an Unnumosuppressive a%ent. One medication de very pe% includes a vialcholder

into which RvialSt1BSIEATE? Bernrddidinfhaisy BRersdenRiphe oimrblged iR sheibhgate
generally tubuldreeradharénwioh Plesi aleasrdadistabends iEhendistalaesndaofative wigh holder

includes mountingnineaasdocigaging a devhlerandad nradiRiGansvian Tharexina end
25also includes moyindmeans.fos endading a pep, body whigh includes,a driver and dose

setting apparatus. A disposable medication containing via/ for use with t?leossri%?cgr't vial holder

includes a distal end Hehepg:seipidictable elasiooedis \sepilimdingtieammbivipiesegtehyaneieond

of a doublgsendggh g.eﬁq}eusaawlassmea%mm pRA.e{HIs vialingludes.Astaemessliably
disposed in ﬂ”'%k‘l@g&”&%ﬁ‘?nmﬁm with the c‘yllndncal wall of the 1[\\/]lal. This

edicament or medicament package 1s useful 1n prolonging allograft survival
in a recipient, in particular, chronic survival of the allograft. In preferred embodiments, the
medicament or medicament package is formulated and prepared such that it is suitable for
chronic administration to the recipient of the allograft, for example, stable formulations are
20  employed. In certain embodiments, the medicament or medicament package is formulated
and prepared such that it is suitable for concurrent administration of the drug that inhibits
complement activity and the immunosuppressive drug to the recipient of the allograft. In
certain embodiments, the medicament or medicament package is formulated and prepared
such that it is suitable for sequential (in either order) administration of the drug that inhibits

25  complement activity and the immunosuppressive drug to the recipient of the allograft.

A pharmaceutical package of the present disclosure may comprise a drug that inhibits
complement activity and at least one immunosuppressive agent. The pharmaceutical package
may further comprise a label for chronic administration. The pharmaceutical package may
also comprise a label for self-administration by a patient, for example, a recipient of a

30  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.



30medication 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 Icir designating a dose of medication to be delivered by the pen and a
WO 2007/103134P¥RE28871005290 32 driving apparatus for urging the St6pH&HeFePEYial
distally %r a distance corresponding to the selected dose. The user of the pen mounts a
double-ended needle eannula to the distal end of the vial holder such that the proximal point
of the needle cannula pierces the septum on the vial. The 5patient then selects 3 dose and
operates the pen to urge the stopper distally to deliver the selected dose. The dose selecting

apparatus returns o teg yRop, RckaR o4 Sl AR5, s pAlisLSR fEmYes and

discards the needle ? nula, and s the prior art me dication ery pen in a convenient

location for the A& ﬂlf@ﬁcﬁﬁoéﬁlg ATiBiT Sﬁﬁﬂﬂ@ﬁﬁﬁBWWMMﬂ?ﬁwmmmn
become exhaustetiraitmsevetiiodydhat ithidminishiationsaclivive dicatibopbnepatidnpthfered

separates the V@J\Mﬂﬂnﬁ@meth}ﬂlg&ﬁ' leaehniakiag ﬁm}@%mﬁ%ﬁmgﬁlfﬁm%%e%%ple
discarded. A ne) 1bo i e mee“t)elq |nt%the iral holder- 0a(ylnd the vial, holder andrPen body

erna € em ents n ) eﬁ/'sgérh

can be reassem ‘used as exp alnea aHove: ccoralng Yy, a RSO GRIRY
generally has aﬂ’ﬂ%‘mﬁﬁ‘igﬁﬁ fOF AvetFafeHIRIAYP At EHsCOT tismeATyE Bydyriat Himim
such as a rotatabbﬂtmbm&ébws;thﬂdu.%m idobharcidradailytaefdsidenamount of medication that
will be injected by the pen from a prepackaged vial of medication. To inject the dose of

medication, the user i ‘?’l‘é“fﬁ@ﬁé‘&ﬂﬂ’é‘ﬁ'dﬂéﬁ’?ﬂﬁsmﬁ%ﬂﬁe&@p’r@%é’éeﬁ?ét Rl Brereferabbas
it will depress. Thighie thmiaynistiemoé teineily heohBnicat dleViee Iordérmiayeinbocidneoinedtivithly that

electronic cﬁcuitﬁyiwﬁfb@umi&{)bs&mnﬁl%m&ﬁéﬁt thegospoaRimedicalion Mhatds dajected
o he user Sge 9, PaiET 200 192 801, . Thepresent disclosire dlsp pecens

t umarn mam
controlled-release or extended -release rmuT tions su.ﬁ"émer?o?' ¢hronic an

self-administratHSFEShefearBNnized bl rs e iBerv fasairatcdn ‘E?é‘%\@lﬁﬁﬂ‘?&‘iﬁ?é‘ef%db&

patient in need whtieattieniy(ex gntidadcivientafany alldghadiyavitle tfemeticationselq ceahin
antibody of the amaﬂﬁdiﬁcl%uﬁﬁwasl #Rahdpastans, IMBUBYS YRR SIMATERL DY, or a
Intravenoulsjadramlﬁ Il agtsba(}gplynspcr)gfb |¥ed embodiments, the antibody fragment is pexelizumab. In

alternative preferred embodiments, the whole antibody is eculizomab.

In certain embodiments, a drug, such as an antibody, that inhibits complement activity
is present in unit dosage form, which can be particularly suitable for self-administration.
Similarly, an immunosuppressive agent of the present disclosure may also be present in unit

20  dosage form. A formulated product of the present disclosure can be included within a
container, typically, for example, a vial, cartridge, prefilled syringe or disposable pen. A
doser such as the doser device described in U.S. Patent 6,302,855 may also be used, for
example, with an injection system of the present disclosure.

In certain embodiments, eculizumab is delivered in a dosage regimen of 600 mg via -

25 25 to 45 minute IV infusion every 7 + 2 days for the first 4 weeks, followed by 900 mg for
the fifth dose 7 + 2 days later, then 900 mg every 14 + 2 days 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

30  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



continuous infusion over a period of time, by intramuscular, intrapethoneal, intracerobrospinal,
subcutaneous, intra-articular, intrasynovial, intratliecal, oral, topical, or inhalation routes. In
cedain embodiments, a formulation is administered to the patient by subcutaneous 30(Le,
beneath the skin) 3dMMr&adbn. For such purposes, the formulation may RETAEMERIING a
syringe. However, other devices for administration o?%he formulation are available such as
injection devices (e.g. the Inject-ease(r) and Geniect(r) devices); injector pens (such as WO
20071103134PCT/US20117/005291t 33 the GenPen0); needleless devices (e.g. Medifectore
and Biolecture); and subcutaneous patch delivery systems. The present methods and
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Canadian Council on Anima/ Care, Olfea-t et al., 1993. o o
reconstituted formulation. The reconstituted formulation is suitable for administration (e.g.
parenteral administration) to a patient to be treated with the protein of interest and, in certain

15 embodiments of the invention, may be one which is suitable for subcutaneous administration.

An isotonic reconstituted formulation is preferable in certain embodiments. By
“isotonic” is meant that the formulation of interest has essentially the same osmotic pressure
as human blood. Isotonic formulations will generally have an osmotic pressure from about
250 to 350 mOsm. Isotonicity can be measured using a vapor pressure or ice-freezing type

20  osmometer, for example.

A “lyoprotectant” is'a molecule which, when combined with a drug (e.g., antibody) of
interest, significantly prevents or reduces chemical and/or physical instability of the drug
(e.g., antibody) upon lyophilization and subsequent storage. Exemplary lyoprotectants
include sugars such as sucrose or trehalose; an amino acid such as monosodium glutamate or
25  histidine; a methylamine such as betaine; a lyotropic salt such as magnesium sulfate; a polyol
such as trihydric or higher sugar alcohols, e.g. glycerin, erythritol, glycerol, arabitol, xylitol,
sorbitol, and mannitol; propylene glycol; polyethylene 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
30 amount” which means that, following lyophilization of the drug (e.g., antibody) in the
presence of the lyoprotecting amount of the tyoprotectant, the drug (e.g., antibody) essentially

retains its physical and chemical stability and integrity upon lyophilization and storage.



Skin Presensiazation Full-thickness skin grafts taken from C311 donors were cut into square
pieces of Ix | ern2 and transplanted onto the back of the BALB/c recipients' thorax one week
prior to heart transplantation from the same donors. Rejection was defined as complete
25necrosis of the s f?\zﬂ?aﬂ’glﬂbdommal and Cerwcal Cardlac Transplantatféi/880eeasis
after skin presensdizittion, C3H arouse hearts were transplanted into the abdomen of
prescnsitized BALM; recipients by anastornosing the donor aorta and recipient aorta, and the
donor pulmonary artery and recipient 733 ferior vena cava, in the groups with
re-transplantation, second heart grafts 30harvested from either naive C3J-1 mice or tong-term

sunviving presensiirediALle PC R NRIEAnRIane R e cendanl ea SNe . ang
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can be reconstituted to generate a stable reconstituted formulation havmg an antibody
concentration which is significantly higher (e.g. from about 2-40 times higher, preferably 3-
10 times higher and most preferably 3-6 times higher) than the antibody concentration in the
pre-lyophilized formulation. Such high protein concentrations in the reconstituted

25  formulation are considered to be particularly useful where the formulation is intended for

subcutaneous administration. Despite the very high protein concentration in the reconstituted
formulation, the reconstituted formulation can be stable (i.e. fails to display significant or
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

30 formulation is isotonic.

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

water for injection, BWF1), the reconstituted formulation may be used as a multi-use



Inernunohistochemisny Four micrometer sections were cut from tissue samples embedded in
Tissue-Tek OCT gel (Optimum Cutting Temperature, Skura Finetek, Torrance, CA) mounted
on gelatin-coated glass microscope slides and stained by a standard indirect avidinbiotin
immunoperoxidase"&taMifgHtthod using an Elite Vectastain ABC kit (VecRSH8B2ei0pat0ries
Inc., Burlingame, CA). Specimens were stained for CbC and CD8. cells with biotin-conjugated
rat anti-mouse C04 inAt) (clone YTS 191.1.2, Cedarlarte Laboratories Ltd, Domby, Ontario,
Canada) and biotin-conjugated rat anti-mouse CD8 rnAh (clone 53-6.7, Phanningen, Franklin
Lakes, NJ), respectively. Intragraft mortocytehmacrophage infiltration WO

2007/103134'3@6%38%?11%5@29 32, yvas detec stalnl |th bio |n con u ated rat
anti-mouse Mac-| rAh (Cedarhme Lélborar%(’)srl‘éss,% foft zrfrl"bs SReRTas, Mocbué &igo

and igIVE depogﬁﬁwa&fﬁ‘ﬁ\ﬁé‘grﬁé@e&@&?ﬁ@mm E’éﬂfﬂ&@&?&ﬂ‘gﬁ&%‘ arfiranésisediagland
goat ant -mouseigNiti@e dad adedntkgr ofl e ntifidatie foahchriypléndenitdepRGiio Bass eclion oS
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biotinylated ;abblt zt:\ntl éoa 190 S’lf r Laboratorles) and HRP-conjugated-streptavidin

(Zymed Laborafories, PANSISET, 55 Sﬁ?&@é’%&?@’&%&%ﬂ jff single vial (lower
phosphate- buﬁéﬂﬂ&sﬂlﬁw@wéwﬂe‘mt&eps and examined under light m|croscopy Negative
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4+, very ini@nsive skalaibois Fomnfedamet The circulating anti-donor specific IgCi and Ighl
antibodies were evaluated 15in the recipient serum by PACScan flow cytometry (Becton

Dickinson, Mountain \AewrtCa pf@lotefedtare i¢ OO0 Vigah letrah (haddorBrietly, (€31 <bmbiise
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control and expgrigehtal, 3 auRSsk:siain far total | nd laIVl, the cells were
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mouse IgG or with SRS ST attRr gEM S8 @BEEWP&”&"TH%T FREIRATF AfPAditse
igNI (Jackden IreeniginsRebehheids alidrsd e, Wast Graoigey A fooinjvitioR (BOFINjugaiedngaat
anti-mouse fuelfGAdtitAGbrajporatories, Burlingame, CA), or with FiTCconjugaled goat
anti-mouse Ige2a (CALTAG), or with IF-ITC-conjugated goat anti-mouse IgG2b (CALTAG).
After hour of staining A"4"ECHRB BEfRN P& thapEsrdlifHRSPB Saresupr Adexfiat BX1O6/ et rand
25analyzed by #evesytom sty folPmean, thibwie| fusalestanes vate paibhavb ik apraspaisdhe

antibody-bindingas@agt\HY self-administration of medication. A medication of the present disclosure can be

20 adrug that inhibits complement activity, for example an antibody specific to complement CS,
and/or an immunosuppressive agent. One medication delivery pen includes a vial holder into
which a vial of insulin or other medication may be received. The vial holder is an elongate
generally tubular structure with proximal and distal ends. The distal end of the vial holder
includes mounting means for engaging a double-ended needle cannula. The proximal end

25  also includes mounting means for engaging a pen body which includes a driver and dose
setting apparatus. A disposable 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

30 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



Complement Hemolytic Assay The purified anti-CS inAh was serially diluted twofold (175- 0.1
pigirnl) in GVB24 buffer (gelatin Veronal-buffered saline; 0.1% gelatin, 41 nthl NaC'l, 0.5 rnM
MgC12, 0.15 ntM CaC12, and 1.8 rarvi sodium barbital) and added in triplicate (50 30pl/well)
to a 96-well plate. BREME Wdisse serum Was diluted to 40% Wit with BV&' pouffszeanchaeeed
(50 jilianlj to the rows of the same 96-well plate such*hat the final concentration of F3ALB/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 WO 2007,
103134PeTTUS20071005296 erythrocytes were washed 581 ant with CIVB2 buffer and
resuspended to afi final concentr tion .of %107/nal in GVB2+, Four milliliters of the chicken
erythrocytes were seﬁsﬁf?éac'}“r‘;' LIS F%ﬁ?&@ﬁ*@'@b%%f%rﬁ%f L finBaeR camtareRding to the
Technologies, HS5&WR&H%I, 0.1% viv) and the cells were incubated at 4C for 15 min with

frequent vrictexing. The cells were then washe ml with OYB2 dresuspended to a
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to allow the develgperepiolitetiaiwith we differant Rimay antbedios. Resblotsush hat,
under the skin and depresses the knob once as far as it will depress. The pen may be an
entirely mechanical device or it may be combined with electronic circuitry to accurately set

and/or indicate the dosage of medication that is injected into the user. See U.S. Patent
20  6,192,891.

The present disclosure also presents controlled-release or extended-release

formulations suitable for chronic and/or self-administration of a medication.

The various formulations can be administered to a patient in need of treatment (e.g.,a
recipient of an allograft) with the medication (e.g., an antibody of the present disclosure and
25  at least one immunosuppressive agent) by intravenous administration as a bolus or by
continuous infusion over a period of time, by intramuscular, intraperitoneal,
intracerobrospinal, subcutaneous, intra-articular, intrasynovial, intrathecal, oral, topical, or

inhalation routes.

In certain embodiments, a formulation is administered to the patient by subcutaneous
30  (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



each blot was exposed to a test antibody and an internal control antibody to insure equal
sample loading. The test primary antibodies including anti-Bel-2 (N-19) rabbit polyclonal sera
(Santa CrUZ Biotechnology, inc.) and anti-Bel-XS& (M-125) rabbit polyclonal sera 30(Santa
Cruz Biotechnologv,qm‘,’.’y%i’é used to detect intragraift expression of Bc1ECENE2B@00x290
proteins. Anti-c.alsequestrin rabbit polyclonal sera (C??;llhaochern) were used as internal
W02007103134PCT;1183007/005290 37 control primary antibody (Kobayashi pt al., 1999).
Detection of primary antibody binding was performed as previously described (Arp et aL,
1996) by exposing washed incubated blots to a poiyclonal goat anti-rabbit IgO fraction
conjugated to h ' ! ' %HRP' 0 bor o;liﬁ% d then appropdately
developed by ﬂ%ﬁ%ﬂ?ﬁ%ﬂ%ﬁ% é’?ﬂ?ﬁu‘%ﬁ%@%ﬁé@%ﬁ 9c%°rﬁ?t%?it% é‘h%?ﬁf?&f‘é’é‘s
(Roche LaboratBH&RfeE8YsRstsiiMhalysis The data were reported as the mean SD,
Allograft,survival among xeiMEalak AP 3 AS CRTIRBLE ARG IRE [Pk ORLEm,

Histological and_ jmmynohisto/ogical findings were analyzed using the Mann- |tne§Utest.
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mouse ABMR nfodarHAs HisenA¥berspiEd threiatieprien itz sidnsopinoGsB, rclpintshimidis
model, BAlll/c rédiBisntswere piesensiveeet it QL) denenskinigiriisianemee kpsipsdo:hgart
trimsplantation e HSpHee K. §9yen days after donor skin presensifization, serum
level of anti-donor IgG, but not Igh4 antibody was markedly elevated and reached to a peak
level in the presensitized 20BALB/c recipients (Figbramale Heart transplantation from same
donor was then performed in these highly sensitizegdr(teé:igients. Without Minium/suppression,
C311 heart grails were rapidly rejected in 3.1 0.4 dayes—ﬁysACHR, characterized by severe
thrombosis,d hemmghagﬁfandﬂm?saﬁpﬁ@gw@gy&:ia,)elmmmgaﬁ%@?\mgig%ﬂg §pgr§§,é'rm_2d)
unsensitized BALB/ejredipl Tl rvival time, MST of 8.2 0.8 days). show the
normal his}glo%}/ c:n.ij3 Zggé%g%%é\?ative dgf} 54’%}45 %Vse [é}édugrl\g%-% go‘y.e{ff/ﬁrg)ﬁegoxr%%%ﬁoerﬁ%
unsensifized 13817 416 TECRIENS 4t IR S AR EPa &5 HAMH Bra e strRithrsacimmaere
revealed massileeiye ¥itibody Bhoebeifdementi(da famd % Pdepodition réedtiminimatiGiy+
and CD84 C(ejll im'ﬂbra»ﬂmrﬁame@):faléméflmmmeoﬁHwt?]imlam}-dqnqnﬁq%dm@&ianc BBS.1,
presensitized reqigigntenaere.sigificantly, hi tho nsensiti same recipient
receiving a SOhg&rt graft snw%é%’? Eg%.’glt? ll%lggﬁl{gr;gaa ?P’H%%?Jg?,§§%ﬁaé§%}%§m remained at
very tow - under conventional conditions at the Animal Care Facility,
University of Western Ontario, and were cared for in accordance with the guidelines

established by the Canadian Council on Animal Care. Olfert et al., 1993.

Skin Presensitization Full-thickness skin grafts taken from C3H donors were cut into square
pieces of 1x1 cm? and transplanted onto the back of the BALB/c recipients’ thorax one week

prior to heart transplantation from the same donors. Rejection was defined as complete

25  npecrosis 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

30  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



levels both in circulation (Figure IC) and in 'heart grafts (Table 1) and it showed no significant
difference betV\@S Z%Gjé‘!ﬁltlzed and preserisitized recipients. In addltlolyb 00
2007/103134PCTII15 7.1005290 38 levels of gpmpleinent hemolytic activity were shown in
both presensitized and unsensilized heart recipients without treatment (Figure 1D), These
data indicate that this is an ideal transplant model to study ABNIR in presensitized recipients
in which complement plays an important role in the pathogenesis. Table 1. Groups Co
warison of iin unohistokaitittlaws unsensitized and_presc-nsitized BA1,33/e ofC.3JilrtcgT.jialls
recipients onitaDand tidasensatizedRresensinized jgat dxmiVibgitar vein (end-to-side). The

heart grafts were monitored daily until rejection unless otherwise indicated and rejection was

defined as complete cessation of pulsation.

Experimental Groups Presensitized recipients were randomly assigned to eight groups, each
5  consisting of eight animals: Group 1, mice with no treatment; Group 2, mice treated with

CsA; Group 3, mice treated with CyP; Group 4, mice treated with CsA plus CyP; Group 5,
mice treated with anti-C5 mAb; Group 6, mice treated with anti-C5 mAb plus CsA; Group 7,
mice treated with anti-C5 mAb plus CyP; Group 8, mice treated with anti-C5 mAb in .
combination of CsA and CyP. When cardiac impulses were no longer palpable or at

10 PODI100, the grafts were removed for routine histology, immunohistochemistry and western
blot analysis, serum samples were collected for flow cytometric analysis and complement
hemolytic assay. Five additional animals were placed and sacrificed in groups 6 and 8 on
POD3 (MST for groups 1-5, 7) to allow for comparisons at a uniform time point. Serum
samples were also collected on POD 11, 21, 28 and 60 in Group 8 for detecting the sequential

15  changes of anti-donor antibody levels and complement activity. In addition, when triple
therapy treated presensitized recipients carried a first heart graft for 100 days, they were re-
transplanted with a second heart. A naive C3H heart or a 100-day surviving C3H heart from
another presensitized BALB/c recipient was used as the second heart. Eight animals were

included in each re-transplant group.

20  Graft Histology Tissue samples were fixed in 10% buffered formaldehyde. Specimens were
then embedded in paraffin, and sectioned for H&E staining. The microscopic sections were
examined in a blinded fashion for severity of rejection by a pathologist. Criteria for graft
rejection included the presence of vasculitis, thrombosis, hemorrhage and lymphocyte
infiltration. These changes were scored as: 0, no change; 1, minimum change; 2, mild

25  change; 3, moderate change; or 4, marked change.

Immunohistochemistry Four micrometer sections were cut from tissue samples embedded in
Tissue-Tek O.C.T gel (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

30 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.,
Homby, Ontano, Canada) and biotin-conjugated rat anti-mouse CD8 mAb (clone 53-6.7,

Pharmingen, Franklin Lakes, NJ), respectively. Intragraft monocyte/macrophage infiltration



4 C324- C59+,C040 CD8 14- " Grades for immmunoperoxidase staining; 0, negative; 1+,

equivocal;wea
prevents ABAI
recipients.

k; 34d moderate; 4, intense. 10 Anti-CS m/Ib in combination with CM and C.4,1'
I‘-é'%r’ﬁc‘pélgﬁllé‘\/es indefinite heart allggraft sue-Jival in presPeqéﬂf’f%o&/?%a%e

Complement has been shown to play an important role in ABNIR. However, the

inhibitory effect of functionally blocking terminal complement cascade at the CS level in highly

sensitized reci

pients is unknown. In the study presented herein, the presensitized 15model

was used to amdy the efficacy of anti-05 mAb either alone or combined with CsA and

was detected by staining with biotin-conjugated rat anti-mouse Mac-1 mAb (Cedarlane

Laboratories Ltd., Homby, Ontario, Canada). Mouse IgG and IgM deposition in grafts was

detected using biotin-conjugated goat anti-mouse-IgG and goat anti-mouse-IgM (Cedarlane).

For identification of complement deposition, sections were serially incubated with goat anti-

5  C3 or anti-CS polyclonal Abs (Quidel, San Diego, CA), biotinylated rabbit anti-goat 1gG

(Vector Laboratories), and HRP-conjugated-streptavidin (Zymed Laboratories, South San

Francisco, CA). Slides were washed with phosphate-buffered saline between steps, and

examined under light microscopy. Negative controls were performed by omitting the

primary antibodies. The immunostaining was scored in five high-power fields of each

10 se

ction, and five independent experiments were performed. The sections of

immunoperoxidase staining were graded from 0 to 4+ according to the staining intensity: 0,

negative; 1+, equivocal; 2+, weak staining; 3+, moderate staining; and 4+, very intensive

staining.

Flow Cytometry The circulating anti-donor specific IgG and IgM antibodies were evaluated

15 in

the recipient serum by FACScan flow cytometry (Becton Dickinson, Mountain View, CA).

Glotz et al., (1993); Tyan et al. (1994). Brieﬂy, C3H mouse splenocytes were isolated and

incubated at 37 °C for 30 minutes with serum from naive control and experimental groups.

To stain for total 1gG, IgG1, 1gG2a, IgG2b and IgM, the cells were washed and incubated

with FITC-conjugated goat antibody specific for the Fc portion of mouse 1gG or with

20  phycoerythrin-conjugated goat antibody specific for the p-chain of mouse IgM (Jackson

ImmunoResearch Laboratories, West Grove, PA), or with FITC-conjugated goat anti-mouse

Ig
Ig

G1 (CALTAG Laboratories, Burlingame, CA), or with FITC-conjugated goat anti-mouse
G2a (CALTAG), or with FITC-conjugated goat anti-mouse 1gG2b (CALTAG). After |

hour of staining at 4 °C, the cells were washed with PBS, resuspended at 5%10%mL, and

25 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

30  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



hir Cy? in prevention of ABMR. As presented in Figure 2A, treatment with either CsA or Cy?
or the two drugs in combination did not prevent ARMR and grafts were rejected in 3.0 0.0
days, 3.3 0.5 %va(%o%]ﬂ:’?% 0.6 days, respectively with typical pathologpigiﬁ%zg%lpggz%of ACHR
including intravascular thrombosis and interstitial hemorrhage (Figure 28-b, c, ct), 20which
were indistinguishable from heart grafts in untreated presensitized BALB/c recipients (Figure.
213-a). Anti-05 rnonotherapy or combined with CyP was not able to improve graft WO
2007/103134PCTIUS2007/005200 39 survival and heart grafts were rejected by ACHR
(Figure 2B-gfhifbd,s U6 dR%sHhans.3. & Qdidlaxmraspective e dHge £8) Although the

combination t erapy_of anfi-05,meth and CsA, the protocol capable of inducing iong-tenn

heart allogrdR GRS AIRSSHEN o g YRim AU HariaRy HRSISHGER §?§Fgﬂﬁﬁl‘¥?ﬁ this

presensitizestwridde] byedring afts-vhinle5RIBO pejedted! bytdmderdnitercaty Eddejeotizn with

oy (Fghre SA) 1y aotact Hle ety O G iy o conbiraton o Cohvand CyP
ays (Figure 2A). In contrast, triple thera anti- riAh in combinatio S d Cy

chieved IndBTAEHoLhT SR CETFRED BERE G0 L R OVTD 200 T BB B A A

(F<0.01 vs. thmninfidld withddV BEaffheltidrareatidbwites Gthel Nethbhe syl b) wees dides in

congI bilnationgo\eﬂﬁm%%mgnﬁ@ %&%fﬂ@gﬁgm@wgfﬁgbm m'tslv@,rﬁaeaasua@%mouse .
model, as shown in Table 2, only minQr intragra 'and car cell ipfiltration was ohserved in
the recipient’é"iﬁ%ﬁ%fé(?tjéog t oé[i.l‘r;?é]'é’é’h v&'ﬁff’gav%if'ﬁanswt eﬁﬁf/%tﬁ A ez\’/tellr%é)égnﬁrmbné]rn ’oﬂ%sgs Er
cells was slighty fteramstd Yo darsfans ourvirelPiomg arimeit-oBtmAlkepilis @snttrd ated
recipiemts atdbestisnenoisigjectnndphlidbidleanc imdpptecthaiapyhitaatedsreaipiantsiateasdyg
stages of waff.spivival. (e.g. 15PODI1). Furthermore, with continuous Treatment of CsA in the
triple therapy group, CD4'. and CDS cell infiltration was inhibited in long-term surviving, heart
grafts on P01)60 and 100, In addition, (aDderaie)irtragpattedlt indittration, including rnorsocytes
and macrophages, was found in untreated and CsA-, CyP- or CsA plus CyF-treated animals,
while the infitratB6itRest’@ells was significantly teduced in anti-05 rAb treated animals
20(Table 2). These results indica[gltjh%J%qggigngXrgxgwag)Wcmﬁg) nables the use and
efficacy of conventional immunosuppressive agents, thereby preventing, AHNIR and
achieving indefinite heart graft survival in presensitized recipients, Table 2. Grades for

immunoperoxidase staining of heart allografts ) e o
with 100% lysed control obtained by the addition of 100 pl GVB“" containing 0.1% NP-40 to

the 30 pg/ml of chicken erythrocytes as prepared above.

Western Blot Analysis Sonication of frozen heart samples was performed in RIPA lysis
buffer (Santa Cruz Biotechnology, Inc.) at 4 °C for 1 minute at 10-second intervals, followed

20 by microcentrifugation at 13,000 rpm for 10 minutes at 4 °C. Clarified supernatants were
immediately quantitated in triplicate for protein conter';t using Detergent-compatible protein
assay kit (BIO-RAD). Heart lysates (10ug protein/well) were separated on NuPAGE, 4-12%
gradient Bis-Tris gels and MES buffer system (Invitrogen) and transferred to polyvinylidene
difluoride (PVDF) membrane (0.45 um pore size; Invitrogen) using a semi-dry transfer

25  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

30 (Santa Cruz Biotechnology, Inc.) were used to detect intragraft expression of Bcl-2 and Bcel-

x| proteins. Anti-calsequestrin rabbit polyclonal sera (Calbiochem) were used as internal



25in presensitized mouse recipients at necropsy Date for sample C3C5CDS ig,G1gM
GroupsCD4 co‘l,l%c}b é%?;)) Untreated33+1+1+1+ CsA33+3+I+|+4+1+ %é %
2007/403134Pe tu@l 005290 40 CsA+CyP33+3+1+3+1+ Anti-05m, 2 ;1’99\%%
Anti-CSmAbCsAH3+02+2-+7+44-1+ Anti-05mAbCyP33+01+1+2+31+

Anti-O5mAb+CsA+CyP01+2+3+1+ Anti-C.StnAb+CsA+CyP113+07+2+1+3+I+
Anti-CSEriAb+CsA+CyP603+01+02+1+ Anti-05mAb+CsA+CyP1003+2+0002+1 + - -.

control primary antibody (Kobayashi et al., 1999). Detection of primary antibody binding
was performed as previously described (Arp et al., 1996) by exposing washed incubated blots
to a polyclonal goat anti-rabbit IgG fraction conjugated to horseradish peroxidase (HRP;
Roche Laboratories) and then appropriately developed by exposure to enhance

5  chemiluminescence for HRP-conjugated antibodies (Roche Laboratories).

Statistical Analysis The data were reported as the mean + SD. Allograft survival among
experimental groups was compared using the rank-log test. Histological and
immunohistological findings were analyzed using the Mann-Whitney U test. Flow
cytometric data and western blot data were analyzed using one-way ANOVA. Differences

10 with p values less than 0.05 were considered significant.

Example 2

Presensitization with C3H donor skin graft induces antibody-mediated ACHR in heart
allografts of BALB/c recipients.

To develop a suitable small animal model that mimics presensitized patients in the

15  clinic and to study ABMR, a novel, fully MHC-mismatched mouse ABMR model has been
developed through presensitization of mouse recipients. In this model, BALB/c recipients
were presensitized with C3H donor skin grafts one week prior to heart transplantation from
the same donor. Seven days after donor skin presensitization, serum level of anti-donor IgG,
but not IgM antibody was markedly elevated and reached to a peak level in the presensitized

20  BALBY/c recipients (Figurc | A). Heart transplantation from same donor was then performed
in these highly sensitized recipients. Without immunosuppression, C3H heart grafts were
rapidly rejected in 3.1 & 0.4 days by ACHR, characterized by severe thrombosis, hemorrhage
and infarction (Figure 1B-a). In contrast, same heart grafts in unsensitized BALB/c
recipients (with mean survival time, MST of 8.2 + 0.8 days) show the normal histology on

25  post-operative day (POD) 3 (Figure 1B-b). When compared to unsensitized BALB/c
recipients at the same day, heart grafts in presensitized animals revealed massive lgG
antibody and complement (C3 and C5) 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

30  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



Grades: 0, negative; 1+, equivocal; 2+, weak; 3+, moderate; 4ense. Anti-05 tn.:Ib completely

inhibits total cq t hemolytic activity and local CS deposition in IbL76:
Wﬁwﬁ%ﬁﬁ ollograft, Anti-CS rriAfy was previously sho%r? ?g]%?docét#go

recipients receiving a
cleavage of complement protein CS 5into the proinflammatory molecules CSa and C5b-9
(Eros:sus et al., 1 995), and to completely and consistently block terminal complement activity
in mice (Wang et al., 1999). In the current study, terminal complement activity was measured
by assessing the ability of recipient mouse sera to lyse antibody presensitized chicken
erythrocytesiantks Wb eplapaneikaioliiecsametiungeepaw RODB préveatinehef miessinittieither

CsA ow CyR or the twa, dryasqn d0spmpinatian ey ra.clfest anieiminaicompisment activity,
while treatment with anti-CS rnAb either alone or combined with CM orland CletgﬁmRI%tely
S o

inhibited this"2RERIAT [RRGEHE SMELABYIR & PsRTRs L Ra TREHR SRE R AN PR SOBRISHTSH

CyP-, or CsAngiuga@yPlréattedahimrals)sin addition, sera obtained from anti-05 mAb treated
animals at several earlier time points showed sirq,ilg[éy diminiShed hemolytic activity,
suggesti%g that serum 15terminal complement weS hhibited throughout the treatment period.
Furtltertnore,local CS ggR@sition it hearharalis s crmpletaly praventan sthenanti-05 raAb
treated prieserisitized recipients, but not in untreated, or CsA- CyP- Find CsA plus
CyP-treated presensitized apignsidzgahtiong erele fiiad SRS RERRAL-CS inAlio did

not preventtherapy
completely bjacks total 20complement 28R Axter cardiac allograiting in highly sensitized

recipients. WO 2007/103134PCT/US2007/005290 41 Long-term surviving heart gratis

inpresensitizwmﬁmmwmmmﬁﬁmwd of
anti-donor antibodies and complement- a situation of accommodation. To further investigate

the role of angMCS rnAb i.n trurnoi-al rejectidn, anti-donor Salloantibddly levels were measured
in recipient sera by flow cytornetry and intragraft antibody deposition by using immunostaining
techniques i different groups. Figure 4A sRdws that on POD3 untredited presensitized
BALBI/c reciignts had high levels of circulaging anti-donor /gG antibgdies. When presensitized
recipients receiving either monotherapy or two drugs in combination, CsA and/or CyP patrtially
down-regulateml4circulating anti-donor IgCl l@vels 10 while treatment with anti-CS rnAb either

5]
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3+, moderate; 4+, intense.

10 Anti-C5 mAb in combination with CsA and CyP prevents ABMR and achieves indefinite heart

allograft survival in presensitized mouse recipients.

Complement has been shown to play an important role in ABMR. However, the
inhibitory effect of functionally blocking terminal complement cascade al the C5 level in
highly sensitized recipients is unknown. In the study presented herein, the presensitized

15 model was used to study the efﬁcacy of anti-C5 mADb 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, ¢, d),

20  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



48). Similar to levels of circulating antibodies in the different treatment groups Table 2
15shows that stron osition of anti-mouse 1gG was present in the ra bected heart
gratis of preser’fgﬁ)[&g’éI é\p Hithals with no treatment gr treated with monotr‘}p(% yzg %zgc?rugs in
combination therapy. Interestingly, with triple therapy, igG antibody deposition was gradually
attenuated to a mild level in the long-term surviving heart grafts on POD 100 (Figure 4C-a,
Table 2). In this model, igNI remained at very /ow levels in either circulation 20(Figure 4A, 8)
or transplanted heart grafts (Figure 4C-h, Table 2) in presensitized recipients with or without

treatment. inadglition, FeAVBERWIR AR BRARERed som mqmﬁ@w:awyst%@ 23
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le,G2b in recipigpisowithi accampiadaiedrgmiisf ToAdate Cpinehethiad ol 0 bearn At ased

triple thefap&wv‘l,%o&j% 50t H,g&é%i)%ﬂ?, glasfsick ma H@@%%I@ﬁ%@%&is yithou

accommodation, serum eveso anti-donor 120 subclasseso an% CS' were

compared béﬁ@gﬁﬂ‘h‘?ﬁf?ﬁ%‘%‘&ﬁf@ﬁt@%"ﬁfé"Wb“%S‘?‘ﬂ 20 42
recipients withf @sctiomitdatedEheartrgrastrSernsitiorm mnnseameéere%a pl@ms iporadmd@nly

predqminanm@ﬁrllmwdmmww adnigtTiratieoniaGlighanitrigueeiBa)s theeentmst, a
significant reduc 0;?4 3 OJ é%&’%%%%‘f"%%%ﬁ%@é%@é&&@% [SRIRIROS: ST NGeased

accommodate gra tsg’(lglgure 01). Furthermore, prescnsitized rec %ents with the
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macrophages, was found in untreated and CsA-, CyP- or CsA plus CyP-treated ammals

while the infiltration of these cells was significantly reduced in anti-C5 mAb treated animals
20  (Table 2). These results indicate that functionally blocking anti-C5 mAb enables the use and

efficacy of conventional immunosuppressive agents, thereby preventing ABMR and

achieving indefinite heart graft survival in presensitized recipients.
Table 2.

Grades for immunoperoxidase staining of heart allografts

25 in presensitized mouse recipients at necropsy
Date for sample C3  C5 CD8 Mac-1 1gG IgM
Groups CD4
collection (POD)
Untreated B 3 T3+ 3+ 1+ 1+ 3+ 4+ 1+
CsA 3 3+ 3+ 1+ 1+ 3+ 4+ 1+

CyP 3 3+ 3+ 1+ 1+ 3+ 3+ 1+




accommodation. Anti-05 m.412 in combination with s and Gyp induces intragrofti?c1-2 and
Bol-xI expressiqpoinopz'gpsl}/ﬁensitized mouse recipients. To determine whether a causal
relationship exists Between intragaAt expression gf 15 protective proteir?éjyﬂﬁzgfrﬁ??%gistance
to Immoral injury in this model, western blot analysis was employed to detect proteins of
interest in heart graft tissues from highly sensitized mouse recipients. Long-term surviving
heart grafts were found to express high levels of Bc1-2 and Bel-x.1 proteins on POD100, and
these proteins were detected as early as 12 days after heart transplantation in highly
sensitizegggepjents receiving anti-CS riiAb-basedsiriple herapy 20(frigure §). Th cgptrast, |
there were no Bel-2 and Bd-xi proteins expressed on heart grafts of untreated animals (Figure
6) or animats @Eatdd with either monotherapy or te dnigs in combination therapy.4Fhis result
suggests that(chraft resistance to hurnoral injury in indefinite surviving animals is associated

with the SHBReCtBA BHGTded by Be1-2 ahd Bel-xl ptéteindin th& predansitiz&d modT. I+
25Preser)§;g1€gq,@oqgﬁ;1ts with an accgmmodating first heart graft accept g secongl, 1+
accommodated heart grafi but reject a second naive heart graft from the same donors.

The abilityof-aseorrnaedategbgrafts to rasist rejectipn hasonot heen tested directly uader 1+

pathophysiological conditions where naive grails undergo rejection following
allotransptaitatiBbHs G¥ddel, to detbrmine whéther pfesenaitized tecipithts withtan 301+
accomm% ating, fixst beart graft will accgpt a second accommogdated graft bld'[ rejecy a secoln+d
naive graft, re-transplantation scenarios were performed. Mier the accommodated C31-1 hcari
grafts hawasursiveskoshacl®0-day poiniy the timeat whigh lowglevels of allgantibodies weie
WO 2007/Ul].134PC1118 11005290 43 detected (Figure 413) and complement activity has
returned to preadeatfangitiveld tRiguinedD P invpees hsitizdaaBAS-Mineoiient treated with
anti-05 roAti-/Qasi%o)l triple ther[atp%, ,t%e_ e re(%Pients receiyed a second heart graft. Specifically,
either a naivé (Figure T AT BF & T80 AR HCLb FRBIEAIRY CSRIMNESE TG FEY7185% S RatHEY
presensitizedBAIS IS e cstefrrasceanem antetrifmerdfe neck of the presensitized recipients

carrying an accom lating fi tgs)Hrpveart T ese e ' 1: ST 'S:-cgeéjo Sec ngleg i\{g Qe at
m“*zm‘sw e B e e 2

6.6 1.1 days (Figure 8A) with severe igure ] eart continue
survive. fh cOMGAS) TR SHITOEEd A S hathte sihireddy Lhiningrbtedno
days in differevdtqerestmdii bdetiniceinwd reouskthas sgtond gnafts (Wesegrialiowerénabeepted
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There was ng_sign of rejection in those accommodated secon rt grafts 90 days after
second trans elak%tgtior? (slﬁgarr%t%lfgftﬁﬁgﬁg)égraszftnas '?ﬁz %:gtﬁéc%gter ccrgr%1 rﬁ%é’égté” Sg%é\?fgatgeedcagme

resistant to tH STRTHESTRIY-FSRPalirmey aiaies it GHhehor i aidagidrass in

allograft ¢ejectivhimtibebedpresénsitivedreeipientdererthetivioreylihe faatthatvthie anosCof the
accommodaigdgeaficralsstast ondmaratifosnggesisdNRLAGERIBIRNAMANIRN invaMashanges
to the graft. Presensiizefiecipients baing fteated with Goafpiect accammoadated ue%{: -
grafts. Another fe-transplantation was performed t6 determine whethet accontmodation in

this presensitiZ8 e HBEaIWotha¥L easetrBly g ERAMRE T IRRbgreHEdATstsHe Fselients.
Specifically, eftesr @B E-tohuashgrailsinale héen agedrhenadiate deiiv pyesesnsitivedhBiskaale mice
15  terminal complement was inhibited throughout the treatment period. Furthermore, local C5
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-CS5 therapy completely blocks total

20  complement activity after cardiac allografting in highly sensitized recipients.



20for 100 days, the accommodated heart graft will then be re-transplanted into a second

presensitized BALB/c recllé)ient being treated with CsA alone (Figure 7C£‘, a thera&g that can

prevent ceIIuIarv¥8j(2=:03ﬁ6?13 Ut cannot prevent accelerated Immoral reject or Or A% ¢ 311

heart in presensitized recipients. The accommodated C31-1 heart grafts were rapidly rejected
in CsA treated presensitized BALB/c recipients. After re-transplantation, the pathology in 25
accommodated head grails was changed from normal (Figure 9A) to severe ACHR with
massive interstitial hemorrhage hut few coil infittrates (Figure 9B). In addition, high levels of

anti-donor |9, And Heal Vel REAYNPICI S DEMOIMUG ARHYV I I RESE LCRINISIS JSEeININg

an accommodated C3H heart were similar'to those of CsA treated presensitized recipients
receiving a nARR B LahEXH AR PELUte TSR AR RUR SR AR AReBin B EAIB30induced by
anti-CS mAhebamedettipiertherapy can originate from mechanisms involving changes not only

to the graft, but alsg, t t-ﬂ-e recipient. WO 2007/10 I1)34 CTruS2007/005290 44 Acute
Vasouiar Rejection 18 SRR RS el R CTRAGT A BB (S Srae atdata to

determine whBeheitipYUSIGH vReTIRmbRS irofcfopitRItior bY Ramindteemisrhiarerdutelibody
attenuate acdposarciiigrntajgoiiaianchwingteerflaacs se dffsushgasuihibigore nceamjwaatinrvith

an iaritramossppresantw g AGRIEY %AQ’%%%H&QH?QE@%%Eﬁ\éb’eﬂn‘f‘c%aﬁﬁ&%ﬁ-’%ﬂ&me”ts

an anti-CS monoclonal antibody was used in conjunction with cyclosporin. The model used

was an allogf8ft ﬂé%?ﬁﬁpi%@h?ﬁ?&’ﬁé‘ﬁﬂ%f%fﬁ"@ﬁ@"riﬁ%giﬁlhetb"g’/ﬂﬁté?éa%8ét.wﬂ1‘f§”ﬁ?d8el is
~ a stringent acenedivatienl &is fejedtio S viadeialiitticho-@8iatadd- Bala8ag micdobeingCsteorigly

15/1FIQ enismatehedinddie iahsplarsalinpsiais hesrasinsa wateqar e yediassasanbed
in Wang et 32003 40, NelGIRiopie GRITIA HAnsRIANAlRG,, i ARIRMINAL NRieralopiC
cardiac transplantation Was§er etined as previously descrlbea F[y Wang et al. ( 0033. Briefly,
a median stef{Otohi AL Parb B desH HE BRSINEY HROMER YrarRiaR ISP iséttatedd in
situ with 1.0 snliotcdid hépativvided RHYED, shieetéire solation tirbughvienhfdrnt Yetiazoaye,
and aorta beige HiisuReIENRA;LAKRIAEhBRUMORARY ¥eiBswaligaiecand divided. The
ascending agpta, and puimonary arteryuete, iransgeter, and e, afaft was removeq.from the
donor. The graft was then fevaseularzed with end-to-sidé anastornoses bedween the donor's

pulmonary afféf §heF T YEERSiARTR2 R IO PR EHABER LR EN HER RS BURGPRY L5/t et e
recipient's alsdoningbadrtsansingtdresOngjiorisuturée Mbenyebifhgnobtide dpaftsdheast was
monitored dailydayigisechaneominakipalpationn QR hLAagtea eh PHsatiomwaseeoras as: A,
heating Strorlg%i.njé?"?élg,tiﬁ!qﬁfp%.dl%qu?senmdtg,elgM remained at very low levels in either circulation
20  (Figure 4A, B) or transplanted heart grafts (Figure 4C-b, Table 2) in presensitized recipients
with or without treatment. In addition, treatment.with anti-CS 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-CS5 therapy in presensitized
mouse recipients receiving triple therapy (Figure 4D). Furthermore, intragraft C5 deposition
25 wasalso 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
30 shiftin IgG subclass to IgG2b in recipients with accommodated grafis.

To determine whether anti-C5 mAb-based triple therapy would induce a shift in 1gG

subclass, which may be associated with accommodation, serum levels of anti-donor 1gG

subclasses of 1gG1, IgG2a and 1gG2b were compared between untreated recipients and the



intensity of pulsation; or C, complete cessation of cardiac impulses. When cardiac impulses
were no longer palpable, the waft was r ,Dyed for routine histology in certain instances, mice
in which the gré’? dXifffunctioning were sacrificed to perform histoloby RELIESEMice
(male 8-12 week old mice weighing 25-3D g) were split into six experimental groups with six
to eight mice per group. Transplant occurred on day a Histological changes were checked at
the endpoint (the endpoint being grafi failure) or in some eases a mouse was sacrificed prior
to graft failure. The dosage of 035.1 which was administered (40 mg/kg body weight three
mes et weeieRS SANEnRLBIET Sl Som ISkl ekl cpmplemen
activity. ) . r * {coptrol) - mice were
minitered GHBTIAY B E NS SERSRa oty Behca of B BrtS (B aAle i e
mice were trestetifigatt CPBteR isthatite MispEizche iy ohfer dhiedpErciRisaRk Ny,

Wed_n_esday,aEdsBiayi))méH there l(ll_d@aiasA, P<6you mﬁ&ﬁew&eaw&e:ﬁmlmﬁmﬂwme
adm'”'5t§re%&%ﬂ%ﬂé‘é&%ﬂ&&wﬂpﬁﬁ%ﬁg%E%&é&%%%‘%&?ﬂ&&&(’igﬁi’@ﬁy Jalﬂn%?red to

beginning at day O (day of tranSplant) un ndpoint. roup 3' (anti-complement
antibody aloif¥)S2fridaipisus Fﬁifﬁ%‘f@é’ﬁ% GigarnolsB e 8lantib i e Lr @f@f’éi’%ﬂ%ﬁ%?)
at 40 mg/kg bodpev@ight mtinisertoreallyitnegdhgsmbndthesups & tipd dweslibyudbmaitaibody
weight adminisienagtbrendimasRatoweak (IMoRdaw 1 OMied aasdaycfieigayidntibiber gadpoint,

Omni) 4 (anti-complement antibody until 14 post-transplant.plus.eyeiospori ice
ISOP § ma %e assocm%% ggﬂa%'% gta;cg)%){svi;lﬁfﬁ 0?7111&}8" fa 11-8)0 or M&S{H)c ass

were administe € anti-mouse _ _ g/kg bo i;vyelght intravenously
on dayd 91 tHFEYGHNEERP £2 2RFAMTENS AEBoY ATf R &erstabFHeAd i@%ﬂlk@?ﬁ body
weight on a deilybasistiveginning at day 0 until the endpoint Note that this 15differs from the

other coups in that the BB5.1 was ,administered(}'ntrav,egouslly and on a dail'}/ %a is.
Anti-C5 mAb in combination with CsA and CyP induces intragraft Bel-2 and Bcl-xl

expression in highly sensitized mouse recipients.

To determine whether a causal relationship exists between intragraft expression of

15  protective proteins and graft resistance to humoral injury in this model, western blot analysis
was employed to detect proteins of interest in heart graft tissues from highly sensitized mouse
recipients. Long-term surviving heart grafts were found to express high levels of Bcl-2 and
Bcl-xl proteins 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

20  (Figure 6). In contrast, there were no Bcl-2 and Bel-x] proteins expressed on heart grafis 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 injury in indefinite
surviving animals is associated with the protection provided by Bcl-2 and Bcl-xl proteins in

this presensitized model.

25  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

30  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

grafis have survived to the 100-day point, the time at which low levels of alloantibodies were



Group 5' (anti-complettient antibody until day 28 post-tntatsplant 1A us eyelosporin A) mice
were administered the anti-mouse C5 antibody B135.1 at 40 mg/kg body weight
inaraperitonealﬁ/v%ﬁogi%%l?i, 0, 1 and 2 followed hy 40 mg/kg body weig%qTé'%ofH{g%Zl’é)d three
20 times per week (Monday, Wednesday, Friday) until day 28 and were also administered
cyclosporin A at 15 mg/kg of body weight on a daily basis beginning at day 0 until the
endpoint. Group 6' (anti-complement antibody chronically until 100 days plus cyclosporin)
- mice were administered the anti-mouse C.5 antibody 81311 at 40 mg/kg body weight
25intraperitongaliuer sy aquvuamanaafaméa%dtpyae%fagéwtpgmrwg;gmlm ipistexed
three times per.wee onda esday, Fri upti ays and were also
administeredﬁej)’y)/é 0 'becg)?lnr? : zg%/JB_g‘ Ir?%/ﬁ(rgcc 8 totrya%\éefégf %n#'égéj ﬁﬁ%asﬁgxég (?lcr?i) g at ‘8%37 0

until 100 dayzscipientsmigeetest dtacednth s ek gefimaprcHieadnaient TaibrE BundY . oTaR RO glay
shows the sundvahtbneeOCrEMgEa(figureTabl & shaaistior ifrddashistal8gical seetgsnB30asVO

2007/ 10%134595@%%991&99{?&%&% %MQ{J%&MA@} nt?@ﬂr%H%Vzi}{%Lymo@%}ﬂg)tﬁs?’ 0.5
15.51,1 8.0 0:6 42.3 th 4.8 80 th1.9 > /CM days Individual Sunnva (dalys) 14, 15, 15, 16, 16,
16, 17 C3H heart. These recipients rejected a sécond naive heart at 6.6 £ 1.T days (Figure 8A) with

severe AVR (Figure 8B-a) while the first heart continued to survive. In contrast, when the
accommodated hearts that had been already surviving for 100 days in different presensitized
mice were used as second grafts, these grafts were accepted by the presensitized recipients

10  carrying an accommodating first heart graft (Figure 8A). There was no sign of rejection in
those accommodated second heart grafts 90 days after second transplantation (Figure 8B-b).
These data indicate that accommodated grafis become resistant to the effects of anti-donor
antibodies and complement that normally mediate allograft rejection in these presensitized
recipients. Furthermore, the fact that the host of the accommodated graft rejected a new graft

15  suggests that accommodation involves changes to the graft.
Presensitized recipients being treated with CsA reject accommodated heart grafis.

Another re-transplantation was performed to determine whether accommodation in
this presensitized model would be caused by the changes in the grafis and/or the recipients.
Specifically, after C3H heart grafts have been accommodated in presensitized BALB/c mice

20 for 100 days, the accommodated heart graft will then be re-transplanted into a second
presensitized BALB/c recipient being treated with CsA alone (Figure 7C), a therapy that can
prevent cellular rejection but cannot prevent accelerated humoral rejection of a fresh C3H
heart in presensitized recipients. The accommodated C3H heart grafts were rapidly rejected
in CsA treated presensitized BALB/c recipients. Afier re-transplantation, the pathology in

25 accommodated heart grafts was changed from normal (Figure 9A) to severe ACHR with
massive interstitial hemorrhage but tew cell infiltrates (Figure 9B). In addition, high levels of
anti-donor 1gG 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 hearl. This result further indicates that accommodation

30 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



7,8, 8,8,8,9 35, 38, 43, 45, 46,47 77, 80, 80, 81, 82 >100 days (7; one sacrificed
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Acute Vascular Rejection in a Heart Transplantation Model

Experiments were performed to determine whether inclusion of an inhibitor of
formation of terminal complement would attenuate acute vascular rejection and whether the
use of such an inhibitor in conjunction with an immunosuppressant would achieve long-term

5  allograft survival. In this set of experiments an anti-C5 monoclonal antibody was used in
conjunction with cyclosporin. The model used was an allograft heterotopic heart transplant
from C3H mice into BALB/c mice. This model is a stringent acute vascular rejection model
with the C3H and BALB/c mice being strongly MHC mismatched. The transplantations and
other methods were performed as described in Wang et al. (2003).

10 Heterotopic Cardiac Transplantation

Intra-abdominal heterotopic cardiac transplantation was performed as previously
described by Wang et al. (2003). Briefly, a median sternotomy was performed on the donor,
and the heart graft was slowly perfused in situ with 1.0 ml of cold heparinized Ringer’s
lactate solution through the inferior vena cava and aorta before the superior vena cava and

15  pulmonary veins were ligated and divided. The ascending aorta and pulmonary artery were
transected, and the graft was removed from the donor. The graft was then revascularized with
end-to-side anastomoses between the donor’s pulmonary artery and the recipient’s inferior
vena cava as well as the donor’s aorta and the recipient’s abdominal aorta using 11-0 nylon
suture. The beating of the grafied heart was monitored daily by direct abdominal palpation.

20  The degree of pulsation was scored as: A, beating strongly; B, noticeable decline in the
intensity of pulsation; or C, complete cessation of cardiac impulses. When cardiac impulses
were no longer palpable, the graft was removed tor routine histology. In certain instances,

mice in which the graft was still functioning were sacrificed to perform histology.
Results

25 Mice (male 8-12 week old mice weighing 25 — 30 g) were split into six experimental
groups with six to eight mice per group. Transplant occurred 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 grafl 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

30 terminal complement activity.
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Group 1’ (control) - mice were administered 0.75 mL of saline intraperitoneally on
days -1, 0, 1 and 2. Subsequently these mice were treated with 0.75 mL of saline

intraperitoneally three times per week (Monday, Wednesday, Friday) until the endpoint.

Group 2’ (cyclosporin A alone) - mice were administered 15 mg/kg body weight of
cyclosporin A subcutaneously on a daily basis beginning at day 0 (day of transplant) until the

endpoint.

Group 3’ (anti-complement antibody alone) - mice were administered the anti-mouse
CS antibody BBS.1 (Frei et al., 1987) at 40 mg/kg body weight intraperitoneally on days -1,
0, 1 and 2 followed by 40 mg/kg body weight administered three times per week (Monday,
Wednesday, Friday_) until the endpoint.

Group 4’ (anti-complement antibody until day 14 post-transplant plus cyclosporin A)
- mice were administered the anti-mouse C5 antibody BB5.1 at 40 mg/kg body weight
intravenously on days -1 through day 14 and were also administered cyclosporin A at 15
mg/kg of body weight on a daily basis beginning at day O until the endpoint. Note that this
differs from the other groups in that the BB5.1 was administered intravenously and on a daily

basis.

Group 5’ (anti-complement antibody until day 28 post-transplant plus cyclosporin A)
- mice were administered the anti-mouse C5 antibody BB5.1 at 40 mg/kg body weight
intraperitoneally on days -1, 0, 1 and 2 followed by 40 mg/kg body weight administered three
times per week (Monday, Wednesday, Friday) until day 28 and were also administered
cyclosporin A at 15 mg/kg of body weight on a daily basis beginning at day 0 until the

endpoint.

Group 6’ (anti-complement antibody chronically until 100 days plus cyclosporin) -
mice were administered the anti-mouse C5 antibody BBS.1 at 40 mg/kg body weight
intraperitoneally on days -1, 0, 1 and 2 followed by 40 mg/kg body weight administered three
times per week (Monday, Wednesday, Friday) until 100 days and were also administered

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



0.0 0.0 Cyclosnorin A (postoperative day 8)
A (endpoint) 6\;.7 13B5,1 until day 0.00.0 0.00.0 100 + Cyclosporin A (p(l))st-o erative day

0 2007/103134
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Allograft Survival

5'.13135.1 28 days 0.0 0.0 1.0IA Cyclosporin

CT/US2007/005290

cyclosporin A -

-Group (Treatment) Individual Survival (days) Mean Survival Time (days)
1°. Saline 8,8,8,8, 8,9 8.3+05

2’, Cyclosporin A 14, 15,15,16,16,16, 17 15.5+1.1

3’.BB5.1 7,8,8,8,8,9 8.0+ 0.6

4'_BB5.1 until day 14 + 35, 38, 43, 45, 46, 47 423 £4.8

cyclosporin A

5’. BBS.1 until day 28 + 77, 80, 80, 81, 82 80 +1.9

cyclosporin A

6’. BB5.1 until day 100 + >100 days (7 mice; one > 100 days

sacrificed for histology)




100) Median scores: 0- normal, 1- inininnain change; 2- mild change; 3 - moderate change;
4 - marked cha /A not available. *Vase - vaseulitis; Infar - infarction; Lym

lymphocyte |nf|Itrat|on Thrim - thrombosis; Herng- hemorrhage; Fibrin (fm] 0 %g%%?ﬂon;
PMN potymorphomielear cell infiltrate 10The results indicate the synergistic effects of using a
complement inhibiting drug in addition to an immunesuppressant. In untreated mice the grafts
were rejected in about 8 days. Use of the immunosuppressant eyclosporin A alone on a daily,
chronic basis resulted WO 2007/1031.34PC171152007/005290 45 in an increase in graft
survival until approximately 15 days post-transplgnbid4e use of the anti-05 antibody BBS5.1 to
inhibit otaadon ot'teiwinal complement had no effect on |ts own, graft I’EJeCtIOI’I occurring at 8
days post-nansplant a&# flyt 31jeT mbidaontofB3srapmough day 28
post-transplant plus cyclosporin A showed a 55ynerg|st|c effect with graft survival being
extended until approximately day 80. A more surprising result is that of Group 5' in which
B135.1 and|cyel@sporin A were[eagh+a :immlgtell‘rgg,mo 1|g§ttynpq)$;étmns i, I $iiscase the
graft survival was for more than 100 days (as much data as pregently available).|Additiopally,
the histologjdal PesutteSisow.13.th T 4 inc i¢&te that4ife adgrﬂstrat GrPof both®B.5.1
and eyelospq protected-the-10grail- from-changes-myec either-B135-1-or
cyclosporin i,Z alt(:),%c °S§n8 that thezL'c romc’: gdmlr istration of%BS,J and eye%

the graft to S (FIRFnBxtent that

3’.BB5.1 (endpoint) | 2.0 1.0 2.0 2.0 1.0 0.0 0.0

IO

osporin Aoprot bcted

4’. BB5.1 until day N/A N/A N/A N/A N/A N/A N/A

14 + cyclosporin A

5’.BB5.128 days+ | 0.0 00 |00 0.0 0.0 0.0 0.0
Cyclosporin A (post- '
operative day 8)

S’ BB5.128days+ |00 |00 1.0 1.0 2.0 1.0 0.0
Cyclosporin A

(endpoint)

6’. BB5.1 untilday | 0.0 00 |00 0.0 0.0 0.0 0.0

100 + Cyclosporin A
(post-operative day
100)

Median scores: 0 - normal; 1- minimum change; 2 - mild change; 3 - moderate

5  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

10 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



even at 100 days post-transplant there were no histological changes seen in the engrafted

heads.. A surviyghtipss, of, 100 days in these models is considered to be ;Qg,g&ga?&%g%ard. A
[ efi

survival of 100 days in the model is believed to inglicate that there will be an indefinite
15survival of the allograft. When B85.1 administration was stopped after 28 days, the grafts
were protected but they did begin to show some minimal to mild histological changes by about
day 80 which was the time at which graft failure occurred. The Group 4' mice were treated
differently in that they were administered 885.1 on a daily basis by an intravenous
administratiotnh dhieceanimgistbaecame i sipriticnneight dagspdeanshiping. retenkeonfand were

sacrificed at g gl Wi R PIA(IRReHRIES il RsAURGAR el thelhngin had

declined. This was the first group of mice studied and it is unknown why these ill effects were

seen. These P8R HETIORSESUTARIHE AP S8 A"ERL: &5 i foPER REPAB ATt BRy with
a schedule offtirreenimatiopef RBEK. throumbahnb2imitsirirEsatnp ielvk daibpradmihidwatidn of
885.1 viasan kylaprtitunrel voule-aicknotverbseditaHerS uRDAR o AYENRAYSAAMiisiration
was not necesearly ihe.cRuse alfieiness,in Insse:animals, lAayenaus admipisiration of
eculizumab (a Huma equivalent antlgo%y {0 BBS. T that it bind 10 human ¢S) has been

successfully AmstsrediPricAbRATSRRRTRG i Bifetass (Beranfansviied iRy BrmEien
(1-tillmen et dlop 28@40ks Goriplemenpriesaidijara ablg )b erddiministe ned fiydthtraroties addition
o navenousaggKAREILENedle MHIALUE SPUaLF SR SR A SOOUI 3 1258 e
the art. llz_p<am I%%r W(¥)2007/10§‘3133412t 711%?2%%7,}131 5290 49 AAc]ceIeratgr}i‘ I?Slectlon ina
PresensitizePRean Trangpiantation Modal A 28ord €65 BPRXPEMTERESIMAS fo those of
Example 3 wa¥patfsimaigtitiothed Eipiant misissaofiad pretstesithoe ad thardoropdredhetin
these experiraents, the qasegensitapbntwasrerglhthadoldiioy priaiptanspliantatiaprota skin

graft. In geneyal presansiizatinb SOV NN A eSHY AL hAYIBG FrGEat AR garkier

allogriift, but %%Qiezli 948§ yssedtggga(\{ép% [eceiv g multi tIe I?t?]d trann% usions or in women
who have bedH prewiant. BESEES ST BraSeheifz it AEABES LRy AR WiRASR X DO

mismatci? wilPHEivaprd R attioekel aHberdidttd dberaimss of ywrefraned| st BB dies thetEeikDO
antigens unlessrstepsdaré Halwaaytoipreyanb sich sasmatiackn 05 aineHiick girihase giusies

were adminisierecicy SPRARSRMAIRILE R addiian tonl 33 1 andiar cyclosporin A. For these

experiments BAILBIe recipient mice were presensitized with
. The Group 4° mice were treated differently in that they were administered BB5.1 on a

daily basis by an intravenous administration. These animals became ill, showing weight loss
20  and urine retention and were sacrificed at a time at which the grafted hearts were still beating
although their function had declined. This was the first group of mice studied and it is
unknown why these ill effects were seen. These ill effects were not seen when the BB5.1
was administered 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.
25  Also, intravenous administration was not necessarily the cause of the illness in these animals.
Intravenous administration of cculizumab (a human equivalent antibody to BB5.1 in that it
binds to human CS5) has been successfully administered intravenously without i1l effects tb
humans in a study of PNH (Hillmen et al., 2004). Comp]emenf inhibitors may be
administered by other routes in addition to intravenous and intraperitoneal, with all such

30 routes being well known by those skilled in the art.

Example 4



C311 skin grafts one week prior to heart transplantation from the same donor (using the

method of Prw%% l;%gwﬂger 1991), This model is desivicti to mimic pr&?ﬁﬂ%ﬁ%‘?

transplantation in humans especially in relation tgeaccelerated Immoral rejection eC|p'ent
15mice were split into eight groups of six to eight mice each. The treatments were as follow..
Group 1" (control) - mice (male 8-12 week old mice weighing 25-30 g) were administered 075
nil:saline intrapecitoneally on a daily basis beginning at day -1 and continuing until the
endpoint (gait rejection). Group 2" (cyclosporin A alone) - mice were administered oyolosporin
A 20 subcutaneedsiy.aire&lase GfBrivgdsghodynaightegnningneaday 0 (day of
transplant) until the. endpoint. Group 3" (B/35.1 alone) - mice were administered the

anti-mouse complefnserf Gricd SrrirErpftotP BB S hatertibserplud Wg Regioswy Wréight
delivered intrapiprianeally easpdaihsibasisdeginniagaidayrhasdgentivingHantil the

endpoint, 25GHeURifdRieORRsRRR IR AN LINGSNEIGAFTRIRENRY sYalsiBlipsphatnide

intravenously at a dose of 40 mg/kg bodywel ght on each of days 0 and roup
&

(R135.1 PlusPESERsE3HANAR" ?ﬁﬁ’:‘é REPBTE ARSI RTINS 1eﬁ‘?ﬂ’§ﬁé?| ﬁ?ﬁlé%{l ﬁ’l‘éﬁ’éﬂd B‘éteciﬁ 40
mg/kg body weidht @nseddeailebagistegidmnbipie déopdkramsticontinuing emtih thieo dadpbin.

Thsie tr)nige wﬁﬁddﬁ@r&ux\ﬁqwgyéxﬁt%dtmmﬂimﬁnaﬁo&mb@mnamﬁlmahatao&alcv‘ew
mg/kg body wei aily. basis from day Q until the,e ) .
2007/103131@&%@?’5%?%7%%5%@ s p 8"?§q§gdf%fustc\3l/\{éfopﬁ ; aami e5 mice
were adminiStereargBsy FﬁtPé"ﬁéﬁ‘té\‘ﬁf\éﬂf%ﬂ% dose 0140 nag/kg body welght on a daily basis
beginnipg at day -13nd &9&4&9Laﬂzgelénw,éb%&@%9.%}1&@&8%9%&%9&%@99{%%& to BBS.1

administered Cé clophosphamide intravenously at a dose of 40 m body weight on each of

days 0 and 12 ?bﬁ?ﬁf’?“@@}bﬁsﬁ%‘rﬂ%ﬁf%@%ﬁﬁﬁgﬁ SRR rﬂﬂ?é Wéfe"é&?ﬂ?ﬁ@fgr‘éﬁh
eyclosporin A3Hiskinaredowsky vateh plowdoh<es trapiadehotyndeighhorr @ odthrbasisgtben day 0
until the endpgitod éragaimniae mane additonatphadrainisicsed gyelephnaseaesidatizecd
'“tra"e”0”5'¥r§1¥s%19.9§t109f1§9um9#§93?%9% IO S %Cﬂc%fe%é’é&%gaﬂr 5,@ Q4P Relibidm L

plus cyclosporin A plus ¢ c opliosphamide) mice were 10administered mtraperltonea ly

atad Ogé of mjcmb/masﬁa V'\RI& LRSS y&ﬁggight mice each. The treatments were as follow.

Group 17 (control) - mice (male 8-12 week old mice weighing 25 — 30 g) were
administered 0.75 ml, saline intraperitoneally on a daily basis beginning at day -1 and

continuing until the endpoint (graft rejection).

Group 2 (cyclosporin A alone) - mice were administered cyclosporin A
20  subcutaneously at a dose of 15 mg/kg body weight beginning on day 0 (day of transplant)

until the endpoint.

Group 3” (BB5.1 alone) - mice were administered the anti-mouse complement
monoclonal antibody BBS5.1 at a dose of 40 mg/kg body weight delivered intraperitoneally on

a daily basis beginning at day -1 and continuing until the endpoint.

25 Group 4” (cyclophosphamide alone) - mice were administered cyclophosphamide

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

30  subcutaneously at a dose of 15 mg/kg body weight on a daily basis from day 0 until the

endpoint.



beginning at day -I and continuing until 100 days. These mice were also administered

eyelosporin A %%%%ysly at a dose of 15 mg/kg body weight on a g(a}]ll %g%({ggw day 0

until 100 days. These mice were additionally admjnistered erdopbospharnide intravenously
at a dose of 40 irtiglbg body weight on each of days 0 and I. Two mice in this group were
1.5sacrificed at day 60 for histological studies (no rejection had yet occurred) and the four
remaining mice still had not rejected their grails by day 00. Additionally a control group of
mice which was not presensitizeci and received only the saline treatment as fin Group 1" was
tested. Thersesuitsrshaseseyprimessae) Shteiad alles seandBs Table 5 lists
survival 206 pes [ordhe aals,and, [ahle.0, summanzes.ing HRRIAIGELIESHIR VU -1 and
2007003134PC_K/IUSZOQ 1131.15290 51 gple Allograll Survival <0.01 group 1" vs. no
presonsitizafiirepeenbh i supsnt sThtsupsa e é‘gfht’é’“-"‘f'%"@)i‘bsﬁic@ FIEisrEosRb 2BV ps
1"-7". WO 208a/a031134prcits2 007 03O0 Wwiatiiam $achrefdaytibstadoktea :Inures ofleait
Alio FI2,53 its atopsg Lymph ThronH Hetno Fibrin PivIN 1,04.03,03.03.0

roup 77 (cyclosporin A plus cyclophosphamide) - mice were administered
cyclosporin A subcutaneously at a dose of 15 mg/kg body weight on a daily basis from day 0
until the endpoint. These mice were additionally administered cyclophosphamide

intravenously at a dose of 40 mg/kg body weight on each of days 0 and 1.

Group 8” (BB5.1 plus cyclosporin A p-lus cyclophosphamide) - mice were
10  administered BBS.| intraperitoneally at a dose of 40 mg/kg body weight on a daily basis
beginning, at day -1 and continuing until 100 days. These mice were also administered
cyclosporin A subcutaneously at a dose of 15 mg/kg body weight on a daily basis from day 0
until 100 days. These mice were additionally administered cyclophosphamide intravenously
at a dose of 40 mg/kg body weight on each of days 0 and 1. Two mice in this group were
15  sacrificed at day 60 for histological studies (no rejection had yet occurred) and the four

remaining mice still had not rejected their grafis by day 100.

Additionally a control group of mice which was not presensitized and received only

the saline treatment as for Group 1 was tested.

The results of these experiments are shown in Tables 5 and 6. Table 5 lists survival

20  times for the grafts and Table 6 summarizes the histological results.



4.03.00.00.0 4.00.0Nth 2.03.0N/A'N/A 0.03.01 270NIAN/A' 1 A) 1 1 00.00.00.00.0 6".BB5.1
Cyclophosphaggigdsésndpgint 7". Cyclospotin A -Fe ycloph o spliam idq, H% m § BBS 1
+ Cyciosporin A 4- Cyclophospharnide (postopergtive day 3) 8. BB5.1 + Cyclosporin

0.00.0 Cyclophosphamide (post- operative day 12) 8". 13135.1 + Cyclosporin A +OM
eyelophosphainide (post- WO 2007/103134PCTIUS20071005290

Table 5

Allograft Survival

Groups (Treatment) Individual survival (days) Mean survival time (days)
No presensiti_zation ) 8,88,8,8,9 8.3 £0.5*
1”. One skin 3,3,3,3,3,3,3,4 3.1+£04
presensitization
2”..Cyclosporin A 3,3,3,3 3.0+0.0
3”.BB5.1 3,3,4,4 3.5+£0.6
4”. Cyclophosphamide 3,3,3,4 3.3£0.5
5”. BB5.1 + Cyclosporin A 10,10,11,11,12,12,14, 15 11.9 £ 1.8*%*
6”. BB5.1 + 3,3,3,3,3,4 3.2+04
Cyclophosphamide
7”. Cyclosporin A + 3,3,3,4,4,4 3.5+06
Cyclophosphamide
8”. BB5.1 + Cyclosporin A > 100 days (4 mice) > 100***
+ Cyclophosphamide

*P < 0.01 group 1” vs. no presensitization

**P < 0.01 group 5” vs. groups 17-4” and 6-7”.

***P<0.01 group 8” vs. groups 17-7”.



53 Median scores: 0- normal; 1- minimum change 2 - mild change; . moderate change; 4 -
marked changg, N7 pqtavailable. *Vase - vasculitis; hifar - infarction; wmhwl%gg&hocyte
infiltration; Th10111 thrombosrs Hem - hemorrage; Fibrin - fibrin deposrtron FMN -
polymorptiounclear cell infiltrate 5 The results shown in Table 5 indicate a difference
between the presensitized mouse model and the nonprescnsitized mouse model as used in
Example 3. The results indicate that in the absence of presensitization, grafts are rejected in
approximately 8 days in the absence of treatment with any drugs. Pr sensitizing the animals
causes a more rapid rejection, the 10rejection oftue@raft in the prersensitixed animals being
in approximately 3 days in the absence of any drug treatment Treatment wrth either BB5.7,
cyciosporin A or cyclopHe? fe-ha f ARSNGB fts being
rejected in approximately 3-4 days in each of these groups of animals. The combination of
13135.1 and cyclosporin A showed some effect with rejection occurring about day 12. The
combination 150ff-H-35.1 and cyclophosphamide had no protective effect with rejection
occurring ghmgtiglay 3. Similarly the combigzatibm et ¢yclaspdrmArnhdeayelophesphexmde had
essentiallylno protective effect with rejection accurring at 3-4 days. Mery surprisingly, the
combinatiorMSFRpsERRsizatienEreRrBlc ddminib&-&tioh st BB 4%nd eYBlospaiin plis0
administrat W&lpmfﬁc at t('b"_.g tim CU‘ transptan )ﬁuvvu?@ higtai.b Syrit’-(‘-)i'gi:t C
effect with jall of he 20mice surviving fqr more than 100 days. Again| a SUR/rival of 100 ¢lays
in this modei*’¢BYARIdered to be the gold standard gnd assymes ar] indefinite suryival.
These resﬁg&ggyggmq lﬂ&“‘(é”&b‘&m%“"ibfﬁ’bu“ A5 shpyninihabte G yglicateiiat 'rmx—'
combinatign of chronic treatment with B8 complement inhibitar and ap immnnosuppressant

such as cyc&)sﬁ@ﬁn Aeudlimalrng a prepensitizeeltnouse resiiRYin spme attenuatiomos
25accelerd reatment of these animals|additionally with cyclonhosphamide at

the time of t?angﬁ‘fa"rﬂhﬁfﬂﬁ‘%h“tﬁe first deyaften ttdnspfhhit res aifs in afuch O¥éutertiffte b
survival, ng (ejéetion) having been seen by at least day 100. WO

20071103]%%{!\4&?9%} 99—54 Gill Kidhey Aue%aﬁsSueeun GABePéIRi .
Presensitized I? I\}I’; empsrver'tts /Pn%vel rr%(g)use 31MI'\p'r(nodeT8\i§|th fedtures that closely
mimic the ¢PRESPRERIAG B8%éhal allotransplaritation in highly presensitized| patients was

developed WW%EW e, presensifized yith littly attogeneic G 39 danpy-skin
grafts. Follpwing ' ' ) ' ' ' '
(endpoint)

—J

' 6”. BBS5.1 + 1.0 30 |00 3.0 2.0 N/A | N/A
Cyclophosphamide (endpoint) |

7. Cyclosporin A + 0.0 1.0 1.0 2.0 3.0 N/A N/A

Cyclophosphamide (endpoint)

o0 |00 N/A | N/A

- |
ol

8”.BB5.1 + Cyclosporin A + | 0.0 0.0
Cyclophosphamide (post-
operative day 3)

8. BB5.l + Cyclosporin A+ | 0.0 00 [1.0 0.0 00 |N/A |N/A
Cyclophosphamide (post-
operative day 12)

8”. BB5.1 + Cyclosporin A+ | 0.0 0.0 1.0 0.0 0.0 N/A N/A
Cyclophosphamide (post-




presensitization, levels of circulating anti-donor IrtG were markedly elevated and reached
peak levels sevgy Aaysafter skin grafting (Figure 10A). At this_ _time, k“?'PSﬁ?QL‘@ﬁf/@o%%Hom the
same donor strain (031-1) were transplanted intosthe presensitized recipients; these grafts
were rapidly rejected in all animals in 8.5 13 days (Fixture 11 A). Rejected grafts showed
histologic features consistent with accelerated immoral rejection, including 1) evidence or
10vaseulitis, hemorrhage and edema in the interstitium, as well as &mender and tubular
necrosis (Figure 10B-a); 2) extensive intragraft deposition of IgG (Figure 10B-e), C3 (Figure
1011-e) and &=dhgudey 501 3-g); 3) sighificantly higher leveld of circdlating @anti-dohor 1gG
compared Wwith those observed among non-presensitized redipients evaluated on the same
day post-trarispBi- lin<odtPspmigutet 100¥/4) ndfial| [&Is df¥Bmpleitiént,| Atavity Wigure
10D) 15and Byshassipaaininrgpcal3/4 iajiltratior of Mae-14 cqlls, incliiding ifioneeytes an

macrophag agpgﬂgyg% b3;0- /n contrgst, non{presensitized BALBlg mice rejected 031-I
kidney graffs in 512 5.6 days and showed normal waft histology on PODS |(Figure | OB-b)
with 310 detéttablesdepositionrofalei (mginahQRanky; bitlennd aeninéltsatiasuehiac-1" cells
(Figure | 031):and only.mild deResitian of 03 (Figyge. 108-) and 05 (Figure 1013-h).
Presensitizatiora 20with donor skin did not appear to increase circulating anti--donor fghl
levels (Figur&M80) vrsseitisnlctmpieineaitraciviph (Higusbot OB )nTesendatasugheshbbetthis
novel kidneyraligrat-neadsloffers Anaexsellentiiegl i Rvesligals sheRatential fais ot
complement in antibody-mediated renal allograft rejection in highly presensitized recipients.
Anti-CS rnAb in Combination with CsA and iF Prevents ABMR. and Achieves indefinite

25Kidney Allograft Theirsivid Brdiesensiliz e thMauuse FREGIRIENES tween ML BBXRAINIGAS s

performed diying the developm ' el gvalyated the imm uppressive effects or
OsA and cyclo h(ésgharnidngq(Cig/)r’.gl’)E t?r{egﬁ%nr%ggﬁgd%}é%ngycgraf?sur\ﬂrya . (I)-lﬁc])evsrgv(g% CyP{ tiat

treatment wa% ‘3828t WISy HRL A SelbHrsEREiRT Brammsi kit drevaitsmbrdata
not shown). Briektresatrathtapitdigs. as prettiassobiatetnwlitli-36mephrotoxiitys emidfutther
modeling usagethishagey astartreffhe-axpaiinaniakiRMENOSUPHIESSNE 1RgjENKe It was
evaluated whelliet apL095pa. ailier lona.al cambiedaih CMand shartterm LF

treatment, could prevent ABNIR in presensilized mouse re(_:|p|.5’6f3>/:c ?Srpégelvmg renal WO
200711031IMBCTRIESHI705390 iy raee. saistasunters'th Rigtirds Reitwe 9i=ad dmong
presensitizedrrseiieitty tiehtetdswitkedithEth Ss Arovisi aonothe fEipysoorbivith dhef tARS drags in
combinationapasepieje etetin A3 dm 2 3rdaysith Rjdcfrlaysandslabot da) dRayShiRsRRStIMER)Y. I
additions antis(G AR MONGIAGLARN Ak AN . NEATARIpAN NI, Gatk OLLE; as unable to
improve graft Ssurvival, with'rejection occurring in 7.0 1.0 days, 7.0 1.0 days ar%é §'§ 22
days, respectively'(Eiy dbe PR THEY FEReRTRIATRY §¥ﬁ]ﬁ§y&§5’ﬂ‘é\9§%ﬂeﬁsﬁfbﬁ% Qs
pathologicalFe4itiies dfeahtiBbasarietiatedrtingnofat kajectiver {datarnoeshovwrepmbitntioe of
pattern of rej@ctien witgaiyisentiealiiataat obsepred dndwiteaied pinisensiizedi BAM:
recipients (FigirerlQB:a): 0 Sontrast: &P%ﬁﬁl%@%@éﬂ%&s %ﬁ{é&ggﬁc@é%&ﬁéﬁ%

short-t im 1..F 10treatment effectively prevented graft rejection and achieved indefinite |?jney
allograft surVival Yor gi't?of%fa{i)grﬁm@hgo%r‘é%yénﬁﬁiﬁ‘d LR QRGO iRy PisRast ithe :
long-terra sgRAvitRGeRies te aftls! demorstrateshyossmal ikithieytfunction, as indicated by serum
creatinine levels V\I.igl]in the normal range (Figure. 11D; p<0.01 vs. untreated mjce or those
treated with either CSA OF L ﬁ]sovﬁ%{ ﬁé%gﬁs}:' f)gﬁ?%cfwgs rlltjsgasb |Sr}11 Tom ilri%%}gr%'.m#’ﬁ%t%ﬂﬁeﬂf/e
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
25  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



15allografts at POD 100 in triple-therapy-treated presensitized recipients had normal histology

(Figure 11C-a) wihepn,eigigctable CD4+. CDS+ or Mac-1+ cell infiltratiop LFigue, dyi%sP: ¢
cO. In addition, massive iritragratft infiltration of M&Ct cells was found in untreated and

CsA-,LF- or CsA phis LF-treated animals, while the infiltration of these cells was significantly
reduced in anti-05 rnAld treated animals (Table 7). These results indicate that 20treatment
with a functionally blocking anti-CS mAb together with CsA and short-term LF prevents AI3MR
and permits indefinite kidney allegraft survival in highly presensitized recipients. Anti-5 mAb
Treatment CEafpleiéiy IdHisite/iT Spavinab QotAM8nnetriesAotivity dd B/odabBB8rBeposition in

Presensitized RecipigpisiRResivinvMRdnasAlaoalis 28 gs;a@mm,mﬁe%rﬁteméaaa@dpcal
efficacy of antl gsl Ah trlea‘trpent in thl% model, co OElement ac IVI'[ was evaluat%

ans n 1n hi resensitized patients was (ﬂgf: 8 Recipient
measured by an in Vltr erum emo ssay, am mice In erent treatmen groups at

the same tinfBIS&INETPODBAS! q?‘é’a‘ﬂfﬁbﬁi‘@fﬂ*r‘ﬁ@é’\%ﬁi?éﬂﬁ@ﬂ@§ﬁfbg@ﬁ§ ofalithittge two drugs in
combination praskmstirakidijosvepfteeiron dengunal Rasnigment achiviyly wiiledieatnaohsith

anti-CS ritAb,along, gt garabaa%ﬂawmﬁﬂg,%,ﬂgwwe fokPMAIGIEN-InNiRied a‘?cégg\h_s from

complement act|V|ty act0.01, vs. naive mice, untreatedf%esensmzed mice, or

LF-, or
CsA plus LF HestEa SHh st Kg a2y Metsiptisharh Msmreipniizdomp s Pestoradto
normal levelsbry RPOBNDGaialvinglcessaltion Hf trdrmni(BguROL)ED Rejgetrd didisBusthearmore,

local (Intragrﬂfsk%a@a&s&%né(y&mﬂi M&%@Pﬁﬂ%%j%@%&%@aﬁ% Wasaanmplgtely

prevented in the ntl -£sm ti-treated pres itized recipients as ev in_untreated, or
edema in the interstifium, a erular n tu ular

CsA-, L ﬁlus"rl_lEr TEafe presen5| Ized animals a?o asﬁo S pre , anti-05 inAb
therapy d|d rﬁtﬁfﬁ%ﬂx@“ﬁwﬁr%@mﬂ @?ﬁéﬁ%&?ﬂeﬁaﬁﬁbf@wm@@@dﬁr@md&%@ FhfEig05
rnAb therapyi eBrapletels ifdoks tOBWN) Gminﬁlﬁmmxgmmwemmpfmueg adripeamyaement
gomponenésgaug%ua%@mgsafdesms@aﬁsﬁgmw qgtm?ar,% m&mlt‘s@f%m%% -sHRRGSM
urviving Kidney Gra era ryn nsjtiz ients Thro
Accommoda?org ﬁeéls@( iﬁ d—|u191 ether é:%j’lo?]aofm r?rﬁeé'ﬁlr Rraf 8?%5‘88%%%3? %?5’!’@ D)
associated vt ibﬂi’ésd’é\)éﬁ?ﬁfﬁﬁr‘ﬂfdffa%bﬁfr?ﬁddtlGﬂll%lwﬂ}&mﬂjﬁr\%@ﬁ%\ﬁﬁb@aba@@els
scram compl@ngernt lactijityraachintaasalhemniiiaorky dmc Cer piaw e depositieaiey piees of the
different treasgient.gsoups Al mvyéﬁ%mﬂrﬁlgsmnsyx%gy%}?aé%qp gﬂy?@éeg Rigggnsitized

BAliBlic recipjents produced high levels of C|rculat|n?Hant| donor antibodies gFI ure 13A)
ell

which were Sﬁ??%?ﬁ}?gaﬂ%éboﬁﬁ&ﬁﬁégﬂéen{w di %PUE’A"(SW[ A& h © igone

10B_J) and only mild deposition of C3 (Figure 10B-f) and C5 (Figure 10B-/). Presensitization
20  with donor skin did not appear to increase circulating anti-donor IgM levels (Figure 10C) or
serum complement activity (Figure 10D). These data suggest that this novel kidney allograft
model offers an excellent tool to investigate the potential role of complement in antibody-
mediated renal allograft rejection in highly presensitized recipients.
Anti-C5 mAb in Combination with CsA and LF Prevents ABMR and Achieves Indefinite
25  Kidney Allograft Survival in Presensitized Mouse Recipients
Initial experiments performed during the development of this 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
30  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



15combination. The addition of anti-C3 to either CsA. or LF moncitherapy did not further
attenuate anti- 09 ;ﬁn dy levels. With triple-therapy of anti-05 rnAb, CsA and LF
circulating anti-donor |g evels were markedly infibited and remained ?ow on‘%’ﬁﬁ?o
(4'7(0.01 vs. untreated preserisitized animals or those treated with either monotherapy or the
two dolga in combination). However, this low antibody level was still higher than that of
20naive animals (""'p<0.05 vs, presensitized animals treated with triple-therapy). Consistent
with effects of treatment on the levels of circulating anti-donor antibodies, significant intragraft
19G depositiqm e ObspryRatia intigated nra@gﬁﬁm@cﬁmm@wh@a@m@@iy&% either
CsAor LP mg 20t two- comb| Table 7). Int restl ,enp O he
long-term surv?vm%%ﬁ? yé'c)i/!gra?ts om ’trlprtvan%]ergéy?regsfé anler'ﬁa S é? fggfe%gns%atéd mild
igG depositi@m (#agufellite %dwm@?)l FaRHehmipresnediiebifoeislitine depdsitivAtof C3 and

C5 was detegig ife480; danaLrgivingligney gialisompese naitizes rnimalsdrigre 1 1Cl g,
Table 7) Ant| don r 1gM Ievels in either circyla Figyre | r transplan idney grafts
(Table 7 remainet Iov'%h N5 1or%%cecrl\lé'ntn ed fﬁuéﬁ?g Fégéia%?sd% St?@%?%ené%?eh together,

these data d@%ﬁs‘tf’éxéﬁ’ﬂafea’rhﬂtWAF@B%@&'#PBYEBIH%?&W doisterestityisBniRoEsite the
presence of fiataenstrabledniragiaficlenanech cejaplemeni depasitian vaugge ptinghat

long-term gf?é[[e%HEX'VﬂML% l%%ma%qmpyé@?@mm@aaﬁeﬁWQ&%IQIQ%RMQQ@HJQ%IgG

Subclass Shift to 18G2b in Long-term Surviving Presensi 'zed Recipients Carr

AccommodatEFRFAVE G PR ES MTWﬁ?Wéﬁﬁ§§ﬁ5ﬁ5M98 a"XISB"E‘e't‘EWnIrﬁe
whethet @ntitGBtemmitciizsdvetyiplevinted pipvsiceisgouid ealiovied mdHihila kijosutozes, a

comparison waspertermed hetuarnsaddmslavalsatanticionenips. subslasse soapeny
untreated pr?é.%ﬁﬂgz@gJ&P&A‘%ﬁ@@eﬁﬁlﬁsﬁw%ﬁeﬁ%’é\{':Elgn%%%ﬁ@%%dél}%%#&9@&9@( Qaffs- Sera from

untreated presensitized recipients contained predominantly 2a and 1gGS anti-donor

antibodies (FT§aVBM%SEY e S pairetnas GrRsr/dg d’m% ﬂb ﬁré‘é‘é‘ﬁ%‘u‘f%‘b‘?é’élﬂl‘ésﬁts
treated with titeled @dACKRT 6 ther fWothendeinpyembinatiotrieia qeotbsiriem) . Theodtest,
among fyesensiizedaraipentscalpinpagsanmadatesh grais (R 1900 dthesedamizant
anti-donor 1g@; sUbGIASS WA, ACAR- (gL 3B As8- Ot Lhese falg suggesidiatthe,, .

production of anti-donor 1gG2h antibodies may be associated with the 10induction of graft

accommodafibri® PASTER VR STdn e asHl ?‘%W&tﬁéf MeEdprsds B ARESrhattsd Riliney
Grafts It {sshyddthesizednhvat fhéreesistameesof bide Srambliaten gfalisstotbawlesels of
alloaritibodies gt Garmpletientaay-oe assacialechhvithithe itk agrafi-expressinniahpratective

proteins guch.as G AR A BYOURIRROKEA AN MR Bled s VaGil ware

of accommodated grails in xenotransplantation. models (Bach et al., 1997). The expression of
these proteif&WAS AR Y 2HBH 'Bﬁsﬁaﬁf‘shl%%( f‘é'&%rizéfhfg?é‘é@l{ﬂﬁggBWtPﬁéeﬁﬁAﬁeﬁased

triple therapyedpientiecommodated kidney grafts from presensitized recipients treated with
anti-CS mAhshasedirpletaerapy@xpresses Aibid Tdevels abBpl=2.and d3chaljaroteingson

P01)100 (Figyyrs, b |, SODIAS - SHRILSHIN 9&2@%@ Rr%%ﬂﬁz)’xgﬁ fﬁpdetectab'e in rejected

20kidney wafts of untreated presensitized animals “z or of presensitized animals

treated With either CEAEIEEMSHOMEPIRS 8/ 4 § Saaya‘ﬂ? " CorMBRALBTALR REBRASN).
These resultecsuigiestttiritviberestserted ofsapetstpdduate dr graftsammderorbtinpgsyyvin these

presensitizedmsiigalsdnay: e asseaiated witlpthepectaction dpanidedby) BebiranddBald
proteins. 25 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
30 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) C5 deposition
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was completely prevented in the anti-CS mAb-treated presensitized recipients, but was
evident in untreated, or CsA-, LF- and CsA plus LF-treated presensitized animals (Table 7).
As predicted, anti-C5 mAb therapy did not prevent intragraft C3 deposition (Table 7). These
results indicate that anti-C5 mAb therapy completely blocks terminal complement activity
5  but preserves early complement components following allogeneic kidney transplantation in
presensitized recipients.
Long-term Surviving Kidney Grafts Resist Humoral Injury in Presensitized Recipients
Through Accommodation '
To investigate whether the long-term survival of these kidney grafis is associated with
10 the development of accommodation, circulating anti-donor antibody levels, serum
complement activity and intragraft antibody and complement deposition in mice of the
different treatment groups at the time of rejection were measured. Untreated, presensitized
BALB/c recipients produced high levels of circulating anti-donor IgG antibodies (Figure
13A) which were partially reduced upon treatment with either CsA or LF alone or in
15  combination. The addition of anti-C5 to either CsA or LF monotherapy did not further
attenuate anti-donor antibody levels. With triple-therapy of anti-C5 mAb, CsA and LF,
circulating anti-donor IgG levels were markedly inhibited and remained low on POD100
(*p<0.01 vs. untreated presensitized animals or those treated with either monotherapy or the
two drugs in combination). However, this low. antibody level was still higher than that of
20  naive animals (**p<0.05 vs. presensitized animals treated with triple-therapy). Consistent
with effects of treatment on the levels of circulating anti-donor antibodies, significant
intragraft 1gG deposition was observed in untreated presensitized recipients or those
receiving either CsA or LF monotherapy or two-drug combination (Table 7). Interestingly, on
PODI100, the long-term surviving kidney grafts from triple-therapy treated animals also
25 demonstrated mild 1gG deposition (Figure 11C-e, Table 7). Furthermore, mild-to-moderate
deposition of C3 and C5 was detected in 100-day surviving kidney grafts in presensitized
animals (Figure 11C-f g, Table 7). Anti-donor IgM levels in either circulation (Figure 13A)
or transplanted kidney grafis (Table 7) remained low in all presensitized recipients regardless
of treatment. Taken together, these data demonstrate that anti-C5 mAb-based triple therapy
30 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 -
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To determine whether anti-C5 mAb-based triple therapy was associated with a shift in
IgG subclass, a comparison was performed between serum levels of anti-donor 1gG
subclasses among untreated presensitized recipients and those carrying accommodated
kidney grafts. Sera from untreated presensitized recipients contained predominantly 1gG1,
IgG2a and IgG3 anti-donor antibodies (Figure 13B). The same pattern was observed among
presensitized recipients treated with either CsA, LF, or the two drugs in combination (data
not shown). In contrast, among presensitized recipients carrying accommodated grafts
(POD100), the predominant anti-donor 1gG subclass was 1gG2b (Figure 13B, p<0.01). These
data suggest that the production of anti-donor IgG2b antibodies may be associated with the
induction of graft accommodation.
Protective Proteins Bcl-2 and Bcl-xl Express on Accommodated Kidney Grafis

It is hypothesized that the resistance of accommodated grafts to low levels of
alloantibodies and complement may be associated with the intragraft expression of protective
proteins such as Bel-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 Bel-2 and Bcel-xl 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).
Thc;e 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 Bel-xl

proteins.

Table 7.

Immunoperoxidase staining of kidney allografts in presensitized mouse recipients at

necropsy*
1gG IgM C3 Cs5 Mac-1
Groups
Untreated 4+ 1+ 3+ 3+ 4+

CsA 4+ 1+ 3+ 3+ 4+




3+ 1+ 3+ 3-+ 4+ Anti-O5mAh+Cs A 1-LF 2+ 1+ 3+ 2+ 0 Grafts were harvested at the time of

rejection or it P??z&oggé-ﬁ)f the_tnpk-thecapyigroup) post--transplantaticl))?w% %@W 5iz%ensity
was scored as follows: 0, negative; 1+, equivocalz2+, weak; 3+, moderate; 4+, intense.
Exaninlc 6 Methods For Example 5 Animals Male adult C31-1 (H-2k) mice and BALI-Pc
(H-24) mice (Jackson Labs, Bar Harbor, Maine) weighing 25-30 g were chosen as donors and
recipients, respectively. Animals were housed under conventional conditir.ans at the Animal
Care Facility, The University of Western Ontario, and were cared for in accordance with the
guidelines estaRiished Ry the Canadian,}0 Councihgn Animakare. SKig PresengiiZation
FuII-thicknessu';_kin grafts taken from 031+-1 donors were cut i”EP Ix crn i+eces and N
transplanted onto the backs of BALBIle Pecipient mice. Rejectison was defined as complete

necrosis of the skin grafts, Orthotopic Kidney Trandplantation®Seven dafs after skih
Ghakisihe

. . Anti
presensmzatlon,
Anti-CSmAb+LF 3+ 1+ 3+ 0 2+
CsA+LF 3+ 1+ 3+ 3+ 4+
Anti-C5SmAb+CsA+LF 2+ 1+ 3+ 2+ 0

" Grafts were harvested at the time of rejection or at POD100 (for the triple-therapy group)
post-transplantation. Staining intensity was scored as follows: 0, negativc; 1+, equivocal; 2+,
weak; 3+, moderate; 4+, intense.
Example 6
5 Methods for Example 5
Animals Male adult C3H (H-2*) mice and BALB/c (H-2d) mice (Jackson Labs, Bar Harbor,

Maine) weighing 25-30 g were chosen as donors and recipients, respectively. Animals were
housed under conventional conditions at the Animal Care Facility, The University of Western
Ontario, and were cared for in accordance with the guidelines established by the Canadian

10 Council on Animal Care.
Skin Presensitization Full-thickness skin grafts taken from C3H donors were cut into Ix1
cm? pieces and transplanted onto the backs of BALB/c recipient mice. Rejection was defined
as complete necrosis of the skin grafts.
Orthotopic Kidney Transplantation Seven days after skin presensitization, C3H mouse

15  kidneys were transplanted irito the abdomén of presensitized BALB/c recipients by
anastomosis of the donor and recipient aortas and the donor renal vein and recipient inferior
vena cava using 11-0 nylon sutures. The donor ureter was also sutured to the recipient
bladder using 10-0 sutures. The native kidneys were removed immediately after grafting.
Graft rejection leading to host death was used as the endpoint of rejection for kidney

20  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 0 to study endpoint (grafi rejection or post-operative day
(POD)100); Group 3, mice treated with anti-C5 mAb (clone BB5.1, Alexion

25  Pharmaceuticals, Inc., 40mg/kg/day, i.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 5,
mice treated with anti-C5 mAb plus CsA; Group 6, mice treated with anti-C5 mAb plus LF;



5kidneys were transplanted into the abdomen of presensitized BALB/c recipients by
anastornosis of‘{,llaelg rﬂnd recipient 3031as and the donor renal velr} Egogimg{;r?inferior
veta cava using on sutures. The donor urgfer was also sutured to the recipien

bladder using 10-0 sutures The native kidneys were removed immediately after grafting. Graft
rejection leading to host death was used as the endpoint of rejection for kidney 20transplants .
aperitneniiii Grovps Presertsitized 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, sGogailydiemday Qia swdylmdpqml(aﬁ rejectiencarpostpRrantive daitiiD)1
00); Group 3, mice teeated with anfir @S OI\\:\l/A\geb e oef%E?n%i@ﬁfgyﬁﬁpQ%FS@%‘&‘SV&%? Inc.,

40mi: 7/kg/day I.p dall}/ day 0-14, foll y twice-wee 60); Group 4, mice

treated with Lﬁt‘ﬂedﬁ?) ®¥ '?H‘&Qﬁ@ﬂ’&?‘”ﬁ&trﬂé@}’d" 1345“@ BEﬁ?TSysrﬁr@é r“é&t@d‘ CamMtr’es
rnAb plus CsAjl&relfebsvalice drestadiwithoanbikess y Akl od doRipMd@nt activity.
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complement aetivitys dMadsikesnant aftiSetodifiCiteatist e Sefurs aam plassware. ariadned at

study e”dPO'B&&}}%BFJQ‘?&I‘QMBBP%E&OQa Rl KIOnSy JanspRPIRIARIURY CEsalinine
levels were éﬂgltated in tOgl, samples using the SI% gria Diagn ?ftICS (Sion. a, St. Lauis, MO)

procedL}Pe }ﬁéé’g{i?é g aind B R AL B SRS hyORRORS E‘Fgﬁ'{hﬁqﬁe et
al., 2004). Graft biisedisyie Mfiertropspatissuecsamplesay & amode syedfdr hamditdxylin and
eosin 10(H& mpstadting 4 \Wangdadadpd k2003 randiavatuated for vaseulitis, thrombosis,

hemorrhage WJ)/JHBB%XJSSW'ﬁ‘ﬁ&k?e”sa‘ﬁl})‘?élge‘?f?o‘é"u%re% ﬁFBE?%EH% Qmﬁf?é‘%exi'x [iRigs &-yild;

3, moderate or 4, marked compared tg normal tissues, Immunahistocher nlsl%\ngssue samples

embedded ﬁﬂﬁ?’n’ﬂ‘l[ﬂﬁ’%‘iﬁn&*f‘éﬁﬁ&e‘?%‘?’&r fos?f“?')eaéf‘féﬁw&dl'—fﬁfquﬁ ToHANEY ¥ay lvere
sectiondd anthEadtingl ddls @RS 1Mh & M- €+ dbonititratings ol lismdefdrsig® ABRI kT3
and CS depqsitasrusingaadtiElitecy 8atasiaineABL) Kitigvectas dahatataiiesdie inBudbagame,

CA). Primary pgtipyiateg) %@'@QL‘?&AQ%%‘?QO%QQF&“ Qe 18k, &%‘J&I 2016 '@Q@g?&ories

LW., Bornby, Ontario, Canada), anti-CDS (53 Bloselences Franklin Cakes, NJ) and

anti-Mac-1 (éedgﬁaﬁlés%\ﬁ%g@%m‘a@ M&ﬁgﬂﬁ a'édp?sgnréﬁc aS-addRtel NEHEBid T IRsted
goat anti-molgd-fgrzsalih gradastivrd osioe b0leri ¢ e Autnelo Golsfl endesrpdeyosiviens-was
detectedofollapingesesiahni)cubaiitmmeritia goatian tivis auseréd JoMo aitz RausR LS ol yalepshAbS

(Quidel, San Riegg, A 94%9%%@ I ANk-99aL 15 suegml@goor@mrtﬁ& Atka cabbit

HRP- conjugated streptawdln rned Laboratories, South San Francisco, C egative
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in five high-powér fitidsaoticen ik 42 diesrirsingBissae sarepiess irpamivashirraisper
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stainin
9. 0 to 4+ according to staining intensity as follows: 0, negative; 1+, equivocal; 2+, weak; 3+,

moderate; and 4+, very intensive staining.
Flow Cytometry Circulating anti-donor specific IgG and IgM antibodies were evaluated in
recipient sera by flow cytometry. Briefly, C3H mouse splenocytes were isolated and

30  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 1gG, mouse IgG1, mouse [gG2a, mouse

IgG2b or mouse 1gG3 (all from (CALTAG Laboratories, Burlingame, CA) or with a



Flow Cytametty Circulating anti-donor specific IgG and Igtvl antibodies were evaluated in
recipient sera I etry. Briefly, C3H mouse splemacytes were j

30incubated a%é@%?%%qr]ninutes with serum sggpples obtained at the#ﬁg@%&ﬂﬁ%&oints
from mice from the various treatment groups. To stain for total IgG or specific antibody
subclasses, the washed cells were incubated with MC-conjugated goat anti-mouse antibodies
specific for the Fe portion of mouse /gO, mouse IgGl, mouse tg.G2a, mouse 1g02b or mouse
/gC.33 (all from (CALTAG Laboratories, Burlingame, CA) or with a WO

200711031 4BETHSAO0HA0T200 0GR Boriaated goss soiibaslapesifor
mouse IgNI (Jackson bryunt)Resear. atories, \West,Grove, PA) far | 4C washe
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intensity as dmeasuserekiipecisathombaacihailiflonarisctyperdsitine samples of dra pleshent

Hemolytic A%§WJ&UMG§]5%%‘E@J§%@Q& tivity in recipiem mouse sera was determined by

standard methods to assess the ability of sera to lyse chicken erythrocytes presensitized with
erythrocyte-SEEAITE SHADEREL 24 PRVISTRI) Y SXTRISE ARG I LI PEO " HEW ST Blot
Analysis Frogeerkideeyyséangdesmetiredsimicsaesdhselphitatdddy telberophicregig aeytes
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of Bel-2 and [13¢1-Xs,awas detected using the polycional sera N-19 and M-125, respectively
(Santa Cruz Biotechnology, Inc.). Polyclonal anticalsequestrin (Calbiocitein) served as a
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will be appregiategthat (Recmathadsangd)qampasitionsdf the instant disclosure can be
incorporated jn the fplr{pa fa ri%t of embodiments Ogll/ta%g}’g g)f which %g gjﬁglosgd 25
)C o]

. . . latistica 1S € ta are repo as medqn eviation 5 a
herein. it will be apparen fo the artisan that oﬁqer embodiments exist an not ogépart from

the spirit of thEdrebrRURB s il GE3BEBEd Erbyahveine hedomudtidatieHpQleBsH dXot be
construed asmestiigtiwelogical findings were analyzed using the ANOVA on rank. Flow cytometric and

20  western blot data were analyzed using one-way ANOVA. Differences with p values less than

0.05 were considered significant.

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

25  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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The use of claim 1" wherein said immunosuppressive drug is in a formulation suitable for
chronic administration to said mammal. 6.Use of a drug that inhibits complement activity,
cyclosporin A, and at least one other inimunosupptessive drug in the manufacture of a
medicament or medicament package for prolonging sundyal of a kidney allograft in a
mammal, wherein the at leas: one other immunosuppressive drug comprises LF15-0195. 20
7.The use of claim 6TWRé&reid e driig at hibilsteotpleAtdntactivity@wd:said.
immunosuppressive drug are in a formulation suitable for concurrent administration to said
mammal. 8. The usé-of claff 8] wwiiesdiat S eR ISR RIAASHY Do RiplRPRIET AR} KAY S%id
inummosuppressive dhagiargubbaiprapinatian of dormtations sulabieidanaeguertiirhment
administration to sai al. 9. The use.of.claim.6. wherein,said drug that inhibi
complemen formulagg%%%élg?gp Ehfonic ac r%?ﬁrig'lt(r%%%ﬁ? lzsﬂgigl ﬁ”l%larﬁnn%ljgﬂ Vgllggzlp ti%a tllﬁaéSt
use of chum 6, wher®if &R iFmuaBSUETEs e doennis RauacfarPRLAidH Buitable for chronic
administration to said maMmal. 11. A pharmaceutical package comprising a drug that inhibits
complement activity and nibire tkraot daieniinwhenos oppréssitetdrbigjtsvvergiimsaiddrugy thataid
inhibits complement gyl andcsald iU Ask ARIRSSIG <Chio A5 LRIRMBIPA B ERiaRIF
administration, wherein more than one immunosuppressive drug comprises LF15-0195 and
cyclospo rut A. 12. T 188'8tlany one of &aims 1-10, wherein said kidney allograft is MPIC
mismatched. 11The use of claim 12, wherein said MBE )03100 -Latched allograft isA
mismatched allograft: 14. Threussel sliy brdetis s srugrbatiterbsraaricrieroytamygasreii
BO mismatchedio ikbaideuysreiaaygar of Cloimsialdd onidereiat BaltiRably fiad dsquential

presensitized to saida&S.kj ne a!(l)ogggft. 16. lThe use of any one of claims 1-10, wherein said

unistratron

drug that inhibits comrﬂemen activity iRRIDItS the formation of C5b or C5a. 17. The use of
claim | 6, wherein sajd drug_that inhibits formation of C5b or C50 is a whole antibody or an

antibody fragment 20 18. ThECHS& Y@y Y7l o oL S B sPLafis By 2

fragment is a formulation suitable for chronic administration to said mammal.

5. The use of claim 1, wherein said immunosuppressive drug is in a formulation

5 suitable for chronic administration to said mammal.

6. Use of a drug that inhibits complement activity, cyclosporin A, and at least ane
other immunosuppressive drug in the manufacture of a medicament or medicament
package for prolonging survival of a kidney allograft in a mammal, wherein the at least

one other immunosuppressive drug éomprises LFI5-0195.

20 7. The use of claim 6, wherein said drug that inhibits complement activity and said
immunosuppressive drug are in a formulation suitable for concurrent administration to

said mammal.

8. The use of claim 6, wherein said drug that inhibits complement activity and said
immunosuppressive drug are in a formulation or formulations suitable for sequential

25  administration to said mammal.

9. The use of claim 6, wherein said drug that inhibits complement activity is in a

formulation suitable for chronic administration to said mammal.



human, humanized, chimerized or deimananized antibody or antibody fragment. 19.The use
of claim 17 or 18, wherein said whole antibody or antibody fragment inhibits cleavage of
complement C5. 67 - 20. The use of any one of claims 17-19, wherein said antibody
fragment is selected from the group consisting of an Fak, an Rabgh, an Fv, a domain
antibody, and a single-chain antibody, 21. The useone of claims 17-19, wherein said antibody
fragment is 5pexi. 22yThe tige.ef @trwaﬂﬂe ofelaimsid imkinehipreisstaidrigiole afibatyida
eeulizuniab. 23. The lfa%ﬁeq{)l clino 1c’a¥c\{ ere n sali elt§llzurnap is ad:ministcred :nice every 2

weeks. 24. The use 0 any one o clalm"sll oo §1 wherein said drug that inhibits

complement activity i, selected from the group conS|st|ng of a i) soluble complement receptor,
U) (2,D59,0D55, iv) CD46 AghdrinpamtavatipatystocnbriGeQ a@rg(h8, ok @9 copipldiimmtuse afyany

one of claims 1-10 %&%&éﬂ\{z{h SRR gg%xs@u wl%bgaﬁﬁ%ﬁ?gmmnml{zecammem

said mammal,  26. The use of any one of claims 1-1 12-24, wherein said kidney_
allograft (5 survives it RESFHAIBEHISHPRIC ST ‘I’ﬁ‘é’ﬂﬁéé @Péhk?t%@b?béf’é‘iﬁ%dilﬂﬁsiiFt1°21224

wherein said kidneyvallpgrufloSdini i eedifpnablepst sivaaantbsnprkbelFse-of drydae lofeldaims
1-10 or 12-24, who=,said kidney allograft survives for at least one year, 20 29.The use of any

one of ciaims 1-10 or 12-24, wherein said allograht survives for at least five years.
12. The use of any one of ¢laims 1-10, wherein said kidney allograft is MHC

mismatched.

10 13.  The use of claim 12, wherein said MHC mismatched allograft is an HLA

mismatched allograft.

14.  The use of any one of claims 1-10, wherein said kidney allograft is ABO

mismatched.

15.  The use of any one of claims 1-10, wherein said mammal is presensitized to said

15 kidney allograft.

16.  The use of any one of claims 1-10, wherein said drug that inhibits complement

activity inhibits the formation of C5b or C5a.

17.  The use of claim 16, wherein said drug that inhibits formation of C5b or C5a is a

whole antibody or an antibody fragment.

20 18.  The use of claim 17, wherein said whole antibody or antibody fragment is a

human, humanized, chimerized or deimmunized antibody or antibody fragment.

19.  The use of claim 17 or 18, wherein said whole antibody or antibody fragment

inhibits cleavage of complement C5.



30.The use of any one of claims | -10 or 12-24, wherein said drug which inhibits complement
activity is administered chronically far at least 14 days. -68 - 31. The use of any one of
claims 1-10 or 12-24, Wherein said drug which inhibits complement activity is administered
chronically for at least 28 days. 32. The use of any onegof claims 1-10 or 12-24, wherein said
drug which inhibits complement activity is administered chronically for at least 3 months. 5
33.The use of any o#& of dlkims 2£20yomd {24 ministéh shid trsagdwitibhdn hidgitsscoinpslerent

activity is administergd, cirnicRIbfok@lJeash BMANHSH)34n FeUstahanoee Afclaims..

1-10 or 12,24, wherein said drug which inhibits complement activity is administéred
chronically for at leaSP4' 88095 The use of any one of claims 1-10 or 12-24, wherein said
drug which inhibi s complement activity is administered chronically for at least 5 years. 36.

The use of any one of claims dd Orarlends whetein saididrug whichinhibits sampiement

activity is administered i:hron'cally for the remaining life-time of said mammal. 37. The use of
. 5 (1 . . . .
any one of claims 185°6rA3 4, wherein at least one 15 immunosuppressive drug is
administered chronically for the remaining life-time of said mammal.
22. The use of any one of claims 17-19, wherein said whole antibody is eculizumab.

23.  The use of claim 22, wherein said eculizumab is administered once every 2

weeks.

24.  The use of any one of claims 1-10 or 12-15, wherein said drug that inhibits
10 complement activity is selected from the group consisting of a i) soluble complement

receptor, if) CDS59, iii) CDS55, iv) CD46, and v) an antibody to C5, C6, C7, C8, or C9.

25.  The use of any one of claims 1-10 or 12-24, wherein said kidney allograft

survives for the remaining life-time of said mammal.

26.  The use of any one of claims 1-10 or 12-24, wherein said kidney allograft

15 survives for at least three months.

27.  The use of any one of claims 1-10 or 12-24, wherein said kidney allograft

survives for at least six months.

28.  The use of any one of claims 1-10 or 12-24, wherein said kidney allograft

survives for at least one year.

20 29.  The use of any one of claims 1-10 or 12-24, wherein said allograft survives for at

least five years.

30.  The use of any one of claims 1-10 or 12-24, wherein said drug which inhibits

complement activity is administered chronically for at least 14 days.
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31. The use of any one of clainis. 1-10 or 12-24, wherein said drug which inhibits

complement activity is. administered chronically for at least 28 days.

32, The use of any one of claims 1-10 or 12-24, wherein said drug which inhibits

complement activity is administered chronically for at least. 3 months.

33, The use of any one of claims 1-10 or 12-24, wherein said drug which inhibits

complement activity.is administered chronically for at least 6 months.

34, The use of any one of clainis 1-10 01 12-24, wherein said drng which inhibits

complement activity is administered chironically for at least 1 year.

35, Thewuse of any one of claims 1-10 or 12-24, wherein said drng which inhibits

complement activity is administered chronically for at least 5 years.

36. The use of atiy one-of claims 1-10 or 12-24, wheréin said drag which inhibits
complement aclivity is administered chronically for the remaining lifestime of said

matmmral.

37. The use of any:one-of claims [-10 or 12-24, wherein at least one
immunosuppressive drug is administered chronically for the remaining life-time of said

mammal.



