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i mrunosuppr essi ve drug conbi nati on and, nore particularly, but not
exclusively, to the use of sanme for inducing a stable and durable cell or
tissue transplantation. For many yearsl achieving specific and sustained

i mmune tol erance has been the 10 holy grail of transplantation nedicine.
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Med. (2008) 358:353-361] denonstrated in humans that several nonths
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al though this gyjj donor type chimerism can be achieved even across major HLA disparity in

patients receiving haploidentical transplants. The problem of graft versus host disease

can be prevented by using extensively T cell depleted grafts, and the problem of graft
20  rejection may be successfully overcome by using supralethal conditioning combined

with megadoses of stem cells. HoWever, while a high transplantation-related mortality

rate of at least 20 % (using HLA identical patients) might be reasonable in patients

suffering from aggressive hematological malignancies, this rate is unacceptable for

patients undergoing organ transplantation who are not under the threat of imminent
25  death.

Recently, Kawai et al. [Kawai T. et al., N Engl J Med. (2008) 358:353-361]
demonstrated in humans that several months following combined bone marrow (BM)
and kidney transplants from HLA single-haplotype mismatched donors, all
immunosuppressive therapy could be discontinued without significantly affecting

30  transplant function. However, routine clinical application of this approach is limited by
severe toxicity of the cytoreductive conditioning which is required in order to allow

even transient engraftment of MHC-mismatched BM. Furthermore, although this
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depletion, only a short and transi ent hematopoietic chinmerismwas achi eved.
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regulatory T cells inducing only transient peripheral tolerance. To further
i nprove the chinmerismenabl ed by CD4+CD25+ T regul atory cells 5 (Tregs),
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CD34+ celekalation in humans. A pilot study conducted by Reisner Y. and Martelli M.F. showed
for the first time that in humans, as in mice, cell dose escalation facilitated engraftment
25 of T cell-depleted mismatched hematopoietic stem cell grafts [Aversa F et al. Blood
(1994) 84:3948-3955; Reisner Y and Martelli Immunol Today (1995) 16:437-440].
After several modifications, an optimized protocol, using CD34+ cells isolated by
Milteny magnetic beads, was developed and examined clinically in high-risk leukemia
patients. Primary engraftmént of haploidentical megadose transplants with low rates of
30  GVHD was demonstrated in more than 93 % of the patients and no GVHD prophylaxis

was used [Aversa F et al., supra]. The few patients who failed to engraft achieved

engraftment following a second transplant. Thus, by using megadoses of a purified stem



5 overcone the barrier presented by host T cells involves specific

regul atory activity possessed by cells within the CD34+ cell fraction,

i nhi bi ti mgoanizysbast T cells directed agai nst donor pMHECrRemhaniomet al .
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[Tchorsh-Yutsis D et al., Diabetes (2009) 58:1585-1594], the present inventors were

able to achieve optimal maintenance of the embryonic graft upon transient treatment

25 with anti-LFA-1 and anti-CD48 in conjunction with continuous immune suppression

with FTY720. However, durable tolerance was not achieved and rejection ensued upon

cessation of immune suppression. Likewise, engraftment was attained in 75 % of mice

transiently treated with anti-CD48 and CTLAA4-Ig in conjunction with continuous

FTY720 treatment. However, again, termination of FI'Y720 treatment led to graft

30  rejection.
Additional background art includes U.S. Patent Application No. 20090041790,
U.S. Patent Application No. 20100183612, U.S. Patent Application No. 20100166756,



According to an aspect of sone enbodi nents of the present invention there
is provided a nethod of treating a subject in need of a cell or tissue

t ranspl anwo 2bte3pshod conprising: (a) transplanting a momAByngeneiec cel

or tissue transplant into the subject, wherein the transplant conprises
bone marrow or |ynphoid cells; and (b) adm nistering 15 to the subject a

t herapeutical ly effective amount of andi mmunosuppressive regi nen conprising
a Sphi ngdsbnPRatintPhpsjlatioe Nee 260K 1802 i.St PatantBXppldadon No. 20b0MI22627,.and a

Lo an aspbd: Pupisbnelicatint one it o0 375 Blerw Kpmiialios ofe- eRsweReOft oui dea
a use of Iﬁs.smhﬂtg&é%%;iéﬁm 900508 1 RS APS OPatbRORpSitcatidn Rib. 0ObSmIAl 869,

0
inhibitor 20 and a CI _C£58'pathmay inhibitor for reducing graft rejection
of a nonls§nhenri AppafationNot 2EUW2RYHhdpSaRatentnApplinabpe o, 16002%.he

ermoab oS- ERELBSRISARNE Pon 200 TP RRINES LpFECapdisuiag N ADBRIZIP . O

short tersi PABROAPRRGLASS NG 2089178539, A58CPaLAl Afplicatise . 200400226817,s of
the invention, the nethod further coagrlses condltioningﬁghe subj ect under

subl et halU.S| Bathey Applicatipp Ajce 2RABOOS3RA0:t ¥ Sndaisnt Hppligationdyo.(ZH030 fdi ng to
sone enbqdi ts . of i J i ondi tioning conprises
non-nyel338E§$ié%m%5ﬁgﬁfggﬁﬁﬂgfgﬁ20ﬁﬂﬁlg' Accordi ng to sone enbodi nents of
the invention, the conditioning conprises T 30cell debul ki ng.

According _to_sone enbodi nents of the invention, the T cell debul ki ng
conpﬂPsegﬂgﬂbhﬁﬂﬁélﬁﬂiﬂ%ﬁﬁzﬁﬁggﬁﬁking._ 5 According to sone

embodi ment s of s dReyih NYE B 1298kt t)bgoﬁewgddﬁﬂmg of PPpiesas iAGHHBh Shérdtik on of
an al kyl ating agent. According to sone enbodi nents of the invention,
t he al kylpasvidegl agethododfitpraiisgs sBojsctl iphaed obAcelb odlisryettansplant, hevoethagnt s of
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part of ayihQhihd SEMEplaATEHAPHRBILBES MALrowesl FRIphoid cells; and (b) administering
15 to the subject a therapeutically effective amount of an immunosuppressive regimen
comprising a Sphingosine 1-Phosphate Receptor Agonist, a B7 molecule inhibitor and a
CD2/CD58 pathway inhibitor, thereby treating the subject.
According to an aspect of some embodiments of the present invention there is
provided a use of a Sphingosine 1-Phosphate Receptor Agonist, a B7 molecule inhibitor
20 and a CD2/CD58 pathway inhibitor for reducing graft rejection of a non-syngeneic cell
or tissue transplant in a subject, wherein the transplant comprises bone marrow or
lymphoid cells.
According to some embodiments of the invention, the immunosuppressive
regimen comprises a short term immunosuppressive regimen.
25 According to some embodiments of the invention, the method further comprises
conditioning the subject under sublethal, lethal or supralethal conditions prior to step ().
According to some embodiments of the invention, the conditioning comprises
non-myeloablative conditioning.
According to some embodiments of the invention, the conditioning comprises T
30  cell debulking.
According to some embodiments of the invention, the T cell debulking

comprises short term T cell debulking.



According to sone enbodi nents of the invention, the bone marrow cells
conprise T cell depleted bone marrow cells. 10According to sone enbodi nents
of the inwenvixi32s25he bone marrow cells conpri se henat opoirat20a1/proemur sor
cells. According to sone enbodi nents of the invention, the cell or

ti ssue transplant conprises a solid organ. According to sone

enbodi nents of the invention, the Sphihgosi ne 1-Phosphate 15 Receptor

Agoni st i s FTYW®Ordimgl t¢ kemBznriwideuente of rthd ivicotion, stha cOMdifdning eomaprishe

CcD2/ CD58ﬁ‘Bat hv¥a%/ i nhi bi hﬁor is a soluble CD58-1g. According to sone
enmbodi meAREIYFIANR Gt 4D AlkyIaSE 48R cDp/ CDB8 pat hway i nhibitor is sel ected
fromthe group GenAStd RehcXmBbdREaR e tHeliBvdtidh £1h8 alldyl ARk 8t dIriftises ot ei n,
an anti-CD2 anti body and an anti-CD58 anti body. 20According to sone

enmbodi medusulphan.he i nvention, the soluble CD58 protein conprises a soluble

CD58- Lg. According to_s enbodi nen t ipvent.i on, ol
Sphi nt%)osi ne 1-/15}?81'3 %toe%%%%% (g&m&glgsn&st&g 1%%88@ tE%Sgghn%gélP%Ei-Pgl‘o? @}at%nd t he
CD2/ CD58 Ragtfts@n g, Bhd BT raslecidd dtibBéresmeicthe @BLTDSBNbdilyway? mhitsar direig t o

sonme enbodi nents of the invention, the short terminmunosuppressive regi nen
i s ef f ectdminigiered s partef agshem rmdMIeNRoSBPRIPSS SPEIMEAt | on. Accor di ng

(o orOR B0y i DU AT ATl phopitor e o
30t r ansplcamnipaité Dreell dépleted bone marrow cells.
10 According to some embodiments of the invention, the bone marrow cells
comprise hematopoietic precursor cells.

According to some embodiments of the invention, the cell or tissue transplant
comprises a solid organ.

According to some embodiments of the invention, the Sphingosine 1-Phosphate

15  Receptor Agonist is FTY720 and the B7 molecule inhibitor is a CTLA4-Ig and the
CD2/CD58 pathway inhibitor is a soluble CD58-1g.

According to some embodiments of the invention, the CD2/CD58 pathway
inhibitor is selected from the group consisting of a soluble CD2 protein, a soluble CD58
protein, an anti-CD2 antibody and an anti-CD58 antibody.

20 According to some embodiments of the invention, the soluble CDS58 protein
comprises a soluble CD58-1g.

According to some embodiments of the invention, the Sphingosine 1-Phosphate
Receptor Agonist, the B7 molecule inhibitor and the CD2/CD58 pathway inhibitor are
administered concomitantly.

25 According to some embodiments of the invention, the short term

immunosuppressive regimen is effected for up to 6 months following transplantation.

According to some embodiments of the invention, administration of the
Sphingosine 1-Phosphate Receptor Agonist is terminated 4 months following

30 transplantation.



According to sone enbodi nents of the invention, adm nistration of the BY
nol ecul e i nhibitor and the CD2/ CD58 pathway inhibitor is termnated 3

nmont hs f ovba@eiang232sanspl ant at i on. Accor di ng t oprswnmeE20evb@didENt S Of
the invention, admnistration of the B7 5 nol ecule inhibitor and the

CD2/ CD58 pat hway i nhibitor is effected every two days foll ow ng
transplantation until day 6. According to sone enbodi nents of the

i nvention, adMacoslingtto somef ethbediBéntsodietuwl mvientivihi adminatretiathef Ch2/KD58

pat hway inhibitqr s effected week from. 6 of transp]antation
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t he non-syngen ell or tissue transplant is derived froma donor
sel ect ed fromAdeerdimgip soowsémbodiments ofn thdl mvientéon, | asminisirharre9éithe ddhor, an

HLA non-i denti cal,.al | ogenei c nd,a xenogenei. k. Unl e
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t he sane fRAhP trafspl SRATIN¢i] dRgler st ood by one of ordinary skill in the art
to which the invention pertains. Al though nethods and naterials simlar or

equi val ent t o Adeprsing)ée spmseembediments cein thseinysaigon, pdmyaispatien of ¢hey Bt est i ng
of enbodi t f 1. i @ﬁz? ; Y 3 I@&%’ i re
descri be(r]ﬁBEé; uzfﬁ/\}%hfl}ﬁggggg\{g? co P?%?qﬁk%g lggﬁetﬁf%; speéi?(?rllctggai ?%%@kﬁ%ﬁl udi ng
defini ti a@ap6 ofrahsplantitiosl until daydieli tion, the materials, nethods, and
exanples are illustrative only and are nqot intended to be necessarily
limt#Png. BRI éﬁcgés@épﬁ?nmﬂéﬁdwtme&\hmé@m% © SHEEdiTe lffg%f‘ﬂwfé

I nvention ar e&%‘é&%‘i& AL S6Mk BEEbo dYe M Yor Othe SRACHNS, 4R nORkYngentithedi@ber ence
to the acconpanying drawngs. Wth specific reference now to the draw ngs

i n det ai ktissuettransplantissieaded fram @ Hengaetected| faom thd gronp apesittingnefamHLéx anpl e

and for purposes, of illustrati di scussj.o enbodj nents, of _the .

i nvent i oh‘.}jenﬁﬁéﬁt%]%@%@éﬁ’&?r’taﬁ‘eﬁgéﬁ?r?' ephﬁaqtagiggﬁnwt B e A
appar ent ghfot hose skilled in the art how enbodi ments of the invention may
be practiced. 30In the draw ngs: ~FIG 1 denonstrates the chinerism
i ndudsi on proflndess othierwire dsfimsdrall teahmipali agd/autscientifip dermsriisas deesab hays ve

condi ti O%ens(imaenr%egn(%ﬁgs Elé ggllnr%to%fyy urpde%%(oehdl?y 01%3 !# M%[i-hary skill in the art to which
the invention pertains. Although methods and materials similar or equivalent to those

described herein can be used in the practice or testing of embodiments of the invention,

exemplary methods and/or materials are described below. In case of conflict, the patent

20  specification, including definitions, will control. In addition, the materials, methods, and

examples are illustrative only and are not intended to be necessarily limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

Some embodiments of the invention are herein described, by way of example

25  only, with reference to the accompanying drawings. With specific reference now to the
drawings in detail, it is stressed that the particulars shown are by way of example and for
purposes of illustrative discussion of embodiments of the invention. In this regard, the
description taken with the drawings makes apparent to those skilled in the art how
embodiments of the invention may be practiced.

30 In the drawings:

FIG. 1 demonstrates the chimerism induction protocol of the present invention

utilizing non-myeloablative conditioning and co-stimulatory blockade. C3H/Hen



7 recipient mce were conditioned with busulfan (2 x 30 ng/Kg) and T cel
debul king with 300 ng anti-CD4 and anti-CD8. Post transplant treatnent

i ncl uded WOQomY3e3BEA4/ FC, 250 ng anti-CD48, and 0.1 ng PTYiRDiadowire st ered
at the indicated tinme points. 5FIGs. 2A-E are graphs denonstrating | ong
termmultilineage chinerism Figure 2A shows chinerismlevel 163 days
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capabl e f Eagz enbodi nents or of being practiced or carried out in
vari ous wd?ﬁ O Also, it is to be understood that the phraseol ogy and
term nol ogy enployed herein is for the purpose of description and shoul d

not be regarc I U 1.1 ] ent invention to
praptpce"s- S Prrve Froie € @Eﬂ&é—a new conbi nati on
of i mmf‘OSUpprﬁl%S;f%é‘seH{ Uﬂl%entﬂﬁ‘xm?hﬂ’ §0r§g Eﬂb@&%e%té nﬂﬂb}abf OlrelaRs9-t0 ChkA4-10) ,
a CD2/ CD58 pathway | nhibitor (é.g. soluble CD58- I'g) and a Sphi ngosi ne

1- Phos phézhmuﬂemwt&sswﬁgbm sombmagon ﬁﬁd’?@@)q paléladlsrlb'ob@tnnaifefmblsmly, and

dur abl e ment ,of. l.ogenei.c T,cell . depl eted bone nharr.ow cells.
Nbreoverﬁlqﬁﬁ F@ggﬁy1P%V@%%%§%ﬂﬁﬁegﬁgﬁ%ﬁﬁx@fgﬁﬁﬁwtHFﬁ%?P?h?%fter cessation
of i MMmunosupprEesSirMdipMst dhdt dpefatida Vst thé PrA4ORSHPEI R SThMEDE BéttdTRIMdeAfddS Shown
her ei nbel ow and in the Exanples section which follows, the present 30

i nvenf or yvithagterence 4o thesliayings én@mcenmanh@&dﬁﬁripﬁoas mouse nodel by first
conditioning t i I and T
cel | debul Ki néﬂ\?\?r <5 Blatib ol T @@t?’tééﬁ‘é%néh?tﬁ"“ﬂ éeﬁ%‘g?‘?gﬁ&g’%

reci pi entunddrt@oteliad the &ﬁﬁﬂﬂl(ﬁﬂisad)t\ﬂeté‘!;sﬂﬁlbldgﬁiﬂt&i i its application to the details

set forth in the following description or exemplified by the Examples. The invention is
capable of other embodiments or of being practiced or carried out in various ways.

20  Also, it is to be understood that the phraseology and terminology employed herein is for
the purpose of description and should not be regarded as limiting.

While reducing the present invention to practice, the present inventors have
uncovered that using a new combination of immunosuppressive drugs, namely a B7
molecule inhibitor (e.g. CTLA4-Ig), a CD2/CDS58 pathway inhibitor (e.g. soluble CD58-

25 Ig) and a Sphingosine 1-Phosphate Receptor Agonist (e.g. FTY720), leads to an efficient
and durable engraftment of allogeneic T cell depleted bone marrow cells. Moreover, the
present inventors have shown stable chimerism after cessation of immunosuppression
with this novel immunosuppressive regimen.

As is shown hereinbelow and in the Examples section which follows, the present

30  inventors have established a stable chimerism in a mouse model by first conditioning the
mice with minimal myeloablation (i.e. with busulfan and T cell debulking with anti-CD4

and anti-CD8, see Figure 1). Next, the recipient mice were transplanted with allogeneic



WO 2012/ 032525PCT/ 1L2011/ 000726 8 T cell depleted bone marrow cells (on day
0). Followi ng transplantation, the mce were treated with a short term

i NMMunosuppoasrises2segi men conprising CTLA4-1g and anti CP¢®/1emai/bmdys (nouse
CD48 is equival ent to human CD58) on days 0, 2, 4, 6, 21 and 35 and FTY720
daily on days O to 5 and twice a week fromday 6 to day 90. Donor type 5
chinmerismwas visible in recipient mcé several months (2-5 nonths) after
cessat i ol ofll d@nhlcréb@mmlpaesmmﬂs (d dayr @. Zllowring trivespleapitasions thgriice vepne

hi I th th | oi d d |
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uhikegst

to the sdi’l@flbélie aelodd aﬁédvma@@ylmefge%ﬁ igutes - gther, all these
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t r eat i ng ADZCRIB }mhway mhlbltoﬁxs(elg esdhﬂvk'r é]DﬁS -Ighentd ex fpHingesnd rigl"hqsmatmdes
abr ogati ng, subtantl Lahibi ti ng, yers ng the progression
of a BondCFRIAT g@l‘B?t(g ?b)afr%ﬁag]re E@%@Pﬂﬁ&%@ g}en{ 20 aest heti cal
synpt ons of amgdaécbﬁﬂng)&o %H@%hﬁi&ﬁirﬁédt)’tlﬁfeei/seﬁrbbﬂﬁdtaf"ﬁ‘leﬁfbﬂe@ﬂ 80404
clini cal or aest heti cal synptons of a condition. As used herein, the
t er m " susplicetingreed ofibjceld ior itissuseieansplant; st methefl cpmprising: f(riraaFplaging &r abl y
a human bein r femal e at, a a Al

i ssue  ranaaresteishor R SafpyAhu 88 s 0% bleleh BEGSpraR PR i ssue
t ranspl ambaé nrow or (}aﬁmld etigy; raﬂd (bp atiBiridterigs to el qubpct ) therepdudically

di sorder or a pathol ogi cal or undeswed condition, state, or syndrone, or a
physiléal effﬁﬁtﬁ%@n@gnbaf By IBFYPEPHIDPEISCHF KBHBIMEPIPYSING] & SRNgAEKak! e t o
treat mentp apsp [ S ers
ar o pr ovir e P Rssfiph iRy eBEEBIa it R &2 CPDICPSS MPREe

t r anspl anihibit@f eheseblyareatibh@thelsybeed. | (e.g. a 30 single cell or a group of
cells) or tissue ( 50|dt|$sues 0 oft tissues, which may, be.
transpl anted i ‘I‘Sﬁglhgfﬁ‘ e Ay rea@%nﬂcgﬂfis la}grggat&g wHPE4R LY 1 %@B%ng’
transpl anj&f gﬁp%gﬂs th@ Hﬁ‘?es@fro‘ﬁ%?@tcohgﬁgﬂ'éi‘19§taht'i‘£iy'~'éiiﬁellol?éﬂngadlﬁudl@br
limted to, F ver, pa creg spl een, ki dney,

2012/2032525%[‘,41&[52@@@1@1)0?26 condition or substantlally preventing the appearance of

clinical or aesthetical symptoms of a condition.

As used herein, the term "subject" or “subject in need thereof” refers to a
mammal, preferably a human being, male or female at any age that is in need of a cell or
tissue transplantation. Typically the subject is in need of cell or tissue transplantation

25  (also referred to herein as recipient) due to a disorder or a pathological or undesired
condition, state, or syndrome, or a physical, morphological or physiological abnormality
which is amenable to treatment via cell or tissue transplantation. Examples of such
disorders are provided further below.

As used herein, the phrase “cell or tissue transplant” refers to a bodily cell (e.g. a

30  single cell or a group of cells) or tissue (e.g. solid tissues or soft tissues, which may be
transplanted in full or in part). Exemplary tissues which may be transplanted according

to the present teachings include, but are not limited to, liver, pancreas, spleen, kidney,



9 heart, lung, skin, intestine and |ynphoi d/ hematopoietic tissues (e.qg.

| ynph node, Peyer's patches thynmus or bone marrow). Exenplary cells which
may be t rwogpixasted according to the present teachi ngs ipotliuziey/odeuts ar e not
limted to, hematopoietic stemcells (e.g. inmature hematopoietic cells).
Furthernore, the present invention also contenplates 5transpl antati on of
whol e organs, such as for exanple, kidbey, heart, lung, liver or skin.
Dependi ngieer, luhg, skfip lintedine @and 1§hphoi@hbmdtopaigtib eisefef éc g ddmphinode,dPeyet’s or
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tissue J I Il r: ] fiqt he e
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may bé HIANSRIaRatienef wholporeans,surh asiar exemnple, kidpeds heard, 1png. diyer Qn ki
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speci es ofhieh sSonssyhgeraint (ial, aBegapoictaragnedengice Withiihhyedds of the subj ect.
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ot her TRLATEEE TR 1O SR <3S A <P P AR ERE I Pt
tissues gfdin delon¥EWhb (OB thc\ameapycied asthesubjscts bethwhish ibsiubstatially moied t o,
bovines (e.g., cow), equids (e. H , horse), porcines (e.qg. oigt) ovi ds
(e.g.10 gedanal sridetp, subect ndypicelly, outhredj 8opgRealic B4y maamakee! the gme 20
cani s dOfggé&ésCﬁ%’atuaggﬁm ith%ath otlIPUSCwil] B apdBBBlch AU iR eLhde dBREDT!
hanst er) "of prinmate e.g., chinpanzee, rhes nonkey, macadque nonkey,

mar noset )may be HLAGdEdtRabor HLAS10esidedticebwit eespedt tothegiubjece. g. por ci ne

origin) are preferably aobtajned froma source which is known to be.free of
zoonoses, sucHadSHbriErsis glﬂﬁjdﬁré‘ho%n?%ﬁfl?’(‘}vi Figaso g ﬁ‘?lra‘ﬂ Yssug  Miiyer i ved

celI's or {iiasHBRyaHRsES Shadiny &bt adienf rsPéeies‘Swweam itid Ispedaat Bogen-free
sour ces. Agco ding to an enbodi nent of the present invention, both

t he sidbj esabstawtihl phepodormoef e dymphenyses of the sutiegie ldipiegllsnoutheedappmimeli i on
and avai Iq@%ﬁq sources, the cell.s ar ti[slsgles of the present invention nay be
obt ai ned rEnt SPEClEs 4P *EPUPIAFS LB /MY or gani sm an 30 adult or a
cadaver donor .THYY:eRMEmveftRRERMisASesQRatftaogdeld &t bptissieegedetined frel s or
ti ssues may be naive or genetically nodified. Such determnpations are well

wi t hi n t evaaishl ¢f speeies a5f befrngit AiErieddRri bavings (gige caMy;, equids (e.g., horse),
porcines (e.g. pig), ovids (e.g., goat, sheep), felines (e.g., Felis domestica), canines (e.g.,

20  Canis domestica), rodents (e.g., mouse, rat, rabbit, guinea pig, gerbil, hamster) or
primates (e.g., chimpanzee, rhesus monkey, macaque monkey, marmoset).

Cells or tissues of xenogeneic origin (e.g. porcine origin) are preferably obtained
from a source which is known to be free of zoonoses, such as porcine endogenous
retroviruses. Similarly, human-derived cells or tissues are preferably obtained from

25  substantially pathogen-free sources.

According to an embodiment of the present invention, both the subject and the
donor are humans.

Depending on the application and available sources, the cells or tissues of the
present invention may be obtained from a prenatal organism, postnatal organism, an

30  adult or a cadaver donor. Moreover, depending on the application needed the cells or
tissues may be naive or genetically modified. Such determinations are well within the

ability of one of ordinary skill in the art.



WO 2012/ 032525PCT/ 1L2011/ 000726 10 Any net hod know in the art may be
enpl oyed to obtain a cell or tissue (e.g. for transplantation).

Transpl anwongidses2sel | or tissue into the subject may becefif. mat/emd72en
nuner ous ways, depending on various paraneters, such as, for exanple, the
cell or tissue type; the 5type, stage or severity of the recipient's

di sease (e.g. organ failure); the phydOcal or physiol ogi cal paraneters
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exanpl e, r su€e accor di e present teachings may
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i's commoniye RIAC bh§iBhiddl 1bERi0A" fan LBnbFBA al GRREC o cahith ENRDISnshRint).
treatnment via hepatic transplantation (e.g. hepatic failure). Simlarly,

t r anspl aMependiag pan tree applicatios sihe cedlc or dissug trensphant pmey dgt adveantagedusly may be
advant ageousl y effected by tranpsplanti,ng.the tissuye [nto the port.al, vein,
the i yer“,npﬁaﬂédﬂ‘é‘ﬂ‘érr %‘5§‘?na¥ ﬁ%pSPBist e Q}eq?é‘%%y’ h’r‘fete lfﬂiaé d¢t e SPE@“%?TEJ‘R? um an
i ntestingnenfRd fhtNRrevReR era1i0:, andJspiean @t HebR &ORY) the Heas! iethand/ or

t he intra-abdom nal space. Transpfant ation of 25 pancreatic tissue may be

usedifo ety thi lyegdbe skimetha phecreas andieathreintre ubdorpwALIRasei ¢ transpl antation
(e g. diabeteghy LeH g 1LLANRAAUELAR Of feSBHESS Uan 7D anltl dpey. @

heart, a |ung or i Ssue may De carried ou 0 any ana
| ocat i on tdg§taritbetht@bevect,ahe pbeal puimosercail dapede | the sitecitis, ért ementifoer i ng
from for exanple, renal failure, heart failure, lunggfailure or skin

it

damage ( éhegsplegiurdngd) thezitaeabipml $Act hel BREAEHIUY g HeY Ar'eBS be
used, f Oanﬁéfmh §ocatiBhs SH@AL fsid @&hmoﬁgﬁn ?ﬁH{i&%r 1n291ef {iPB Frefh 3RASES

requiring hematopol etic stemce transp ation (e.g.
20 amenable to treatment via hepatic transplantation (e.g. hepatic failure). Similarly,

transplanting a pancreatic tissue according to the present invention may be
advantageously effected by transplanting the tissue into the portal vein, the liver, the
pancreas, the testicular fat, the sub-cutis, the omentum, an intestinal loop (the subserosa
of a U loop of the small intestine) and/or the intra-abdominal space. Transplantation of

25  pancreatic tissue may be used to treat diseases amenable to treatment via pancreatic
transplantation (e.g. diabetes). Likewise, transplantation of tissues such as a kidney, a
heart, a lung or skin tissue may be carried out into any anatomical location described
above for the purpose of treating recipients suffering from, for example, renal failure,
heart failure, lung failure or skin damage (e.g., burns).

30 The method of the present invention may also be used, for example, for treating a
recipient suffering from a disease requiring hematopoietic stem cell transplantation (e.g.

immature hematopoieiic cells). Such a disease includes, but is not limited to, leukemia



i mmat ure hemat opoi eLic cells). Such a disease includes, but is not limted
to, leukema 11 such as acute |ynphoblastic |eukem a (ALL), chronic

| ynphocytwo 2beviseszsa (CLL)/ smal | | ynphocytic | ynphona, &CWiE2011/000726

non- | ynphobl astic | eukem a (ANLL), acute myelocytic | eukemia (AM.), chronic
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CD34+ i ture S..Ga ra ed recint ent
suf fer i o PP U o AR S anf T MERS! SHIATE LB [ REMIET e
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Accordi ng to anot her enbodi nent, of the. rese]i[;qEl i nvention, the cell
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anot her gohoflfPaticRhinkd foRh@BGRlic bbiERkligR, the cell transplant conprises
hemat opoieti ¢ precursor cells. Thus, the subject may be admi nistered
with a dose ofimemiirs allagepeiq of xenvgeneist heBatgpdiotc cellsafioduding stemoglisk| | s
per kg. It wll be appreciated that the imature allogeneic or .xe enei c
henat opoiwé’t“\fliicaZ’Sbec@?’F‘gdp orteﬁétheegté?H‘t PHEATP 8N 9lzﬁg pF?%}heé%I l%llﬂ?(gg%f nto a
reci pi entoUsighl@dukaBhdiods)k Banlivet, Bk dct addpér €6l blbsdasphadbas e such
as but not limted to, cell infusion (e.g. |.V.), via an intraperitoneal

r out @5 or whiich jart tyHenly Moerlle depleted CBBf oampipre \ieBIRtappists prellst icag Be cel |
or tissue_ tran nt_of .t re i ion into a subject having a
def ecti v aB?pS%{ﬁ‘?A %%ta rr?ﬁ?leﬁlgg%fgﬁ\fg%tefg%%g@\s@?%e'fi rst at |east partially 30
renove the faid®erdgan of speaifichembodineat o ahaprésene imieheorgpthe nednsplant

devel opment of the transplant, and structural/functi %nal 'i)né,egrati 01!3
t her eof ®PMRATisEsLAGANBHYPY PH\IEMEheIgyceHs- t[h%cogqygg de fanother embodiment of the

present invention, the cell transplant comprises T cell depleted bone marrow cells.

20  According to another embodiment of the present invention, the cell transplant comprises
hematopoietic precursor cells.
Thus, the subject may be administered with a dose of cells ranging from about 10
x 10° to about 10 x 10° cells per kg.
It will be appreciated that the immature allogeneic or xenogeneic hematopoietic
25 cells of the present invention may be transplanted into a recipient using any method
known in the art for cell transplantation, such as but not limited to, cell infusion (e.g.
I.V.), via an intrapéritoneal route or via intrabone route.
Optionally, when transplanting a cell or tissue transplant of the present invention
into a subject having a defective organ, it may be advantageous to first at least partially
30 remove the failed organ from the subject so as to enable optimal development of the.
transplant, and structural/functional integration thereof with the anatomy/physiology of

the subject.



12 The nethod of the present invention also envisions
co-transplantati on of several organs (e.g. heart and bone marrow e.g.

henmat opoiwDi2012813esm5Ccel | s, ki dney and bone narrow e. g. hegatippai/edorzs St em
cells, etc.) in case the subject may be beneficially effected by such a
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enbodf ment , t Regmdlvshgbticrieansplphioyphan@rdrade sedice Agoal least rboelr ) ¥ 40he

synt het i 0 2=~AM NQA 27 [ &+ 6A- Vd P l.) et:hyl ].. propane- 1. 3-di ol
hydr ochl g/or’i e oa:é@g%hg%, g(l) ﬁ/zgogfol %8pg$ %T%géf& ) iaﬁ’]é)bdg rr?gt rfleﬁ%lgg’pﬁlgt e
Recept or pAgeiti ftvehoB Goarmptited aldminidiaiidraifeard rigtmendduppressarel irSgimen
(Glenia(r)). Exanples of FTY720 anal ogues, include but are not limted to,
( S) - phos pABRELEE A nRhBgoyhe ERppsrhate Receptor Agomd, 4,88 anclequls inhikites apdpm " B7
nol ecul e B " -ar:s:.t 0 a nol ecul e which specifically binds and
inhibits ac |§g§?étrt1w%?flﬁgltéé’7 nol ecules e.g. B7.1 (CD80) and B7.2 (CD86).

I n a2&peci fi c Asnisedihereit, the feem BEphinpesind ¢-RhokpHakd ReceipsoraA galistbkefe STh A4

protein, for exanpl.e a CTLA4 fusion profejn, such.as wth an imunogl obulin
Gomai n SAHRERHID AYHirs ALBafi, g PEi hpugh ihe Spheeing jthospliate Regepieg
herein, heichigy, This Sbidid £tis 48 ﬁfg%ra&@ni@t M%ﬁgﬁiﬂébs‘?ﬁb P—'P%ﬁgl_ﬁtevkééé tor

I nmunosuppressive activity. It consists of t brndi ng dormai n of human

cyt ot oxi €. &l gmphpwytwesagsddiympbocyses) i agenimiugesd aberrmh ihgGlaliz&@TanA\df | the wor ks

by binding to 0 and CD86,.(ji.e. B7.1 and .B7. 2, . respect]vel on _.antigen

p?’/ esent i H%e%tgf %sqﬁgggrﬂ% of {he lympgoqgtes 1n the lymph nodes, tl"hus, c}germmmg 9
25  activation of the Sphingosine 1-Phosphate Receptor Agonist may be carried out for

example by peripheral lymphocyte counts (i.e. reduction thereof). In a specific
embodiment, the Sphingosine 1-Phosphate Receptor Agonist refers to the synthetic
compound 2-amino-2-[2-(4-octylphenyl)ethyl] propane-1,3-diol hydrochloride also
named Fingolimod or FTY720. Sphingosine 1-Phosphate Receptor Agonist is
30  commercially available from e.g. Novartis (Gilenia®). Examples of FTY720
analogues, include but are not limited to, (S)-phosphonate analog of FTY720.



10 bl ocki ng the engagenent of CD28 on T-cells, a co-stinulatory signal
required for full T-cell activation. This co-stinulatory blocker prevents
T-cel | acwowatamps2sproliferation, and subsequent cytoki reTpradvedormn. Thi s
T-cell regulatory protein may be useful in treating autoi mune di seases
such as rheumatoid arthritis, and may hel p prevent organ transpl ant
rejection. CTLA4-1g is comrercially avidlable frome.g. Bristol-Mers
15Squi bb as Aba&s asmbber¢imitheeteeoh 537 @céemﬂaa)nhabltbr'asestl @t acepecule which As

used herein,..t erm” CD58 refers._to | ecul e
whi ch speerdificlft bR ad ahaE rolenerry 16 5T rirlrety s Echad (Rt &

i nteractipng (Fhee-Dad Q%&lﬂi’@érﬁw@cﬂm'eﬂmlﬁ' Bﬁﬁldi@éﬁleqﬁmitbﬁﬁ Bsobisti141BiTe AdD2
protein, a squbIe rotein .e. soluble Ieukocyte function antlgen 3
(LFA- 3) mrotedi, A1, exampdma iCTd:Bm ft@@nmoiebodycloas with antimn@meglobntin idonhpin i .
anti - LFA- r e t he sol ubl e CD58 protein may
conprise K I%bg%“qo %lﬁl%u@l&l%%’oglgﬂgé%gb the extracel | ul ar CD2- bi ndi ng
portion of CD58¢ bt Berbiss @l Wrinh "@nmmrﬁn@g‘e@bw h ugRmBfulionhprogen vEtR and
CH3 domai ns) portion of hunan | confers serumstability (e.qg.,

sol ubl e CGDFBUIOFYPPIESVE agtigidy- Jblcenmgf e Pindingndgpmain oif humpa gigetexichlit i s

t | t th
ok b 1 R oot B R B (LRA AT HEA 1A RO BT et
such as aCh8Mmaed CD8b (hot BLDZRA B2, 3eqm:nimm)/od ewigearpresehliyg aslds, kiebdtey from

M1 CHEM CON / [ Li . I b S
ot 260t ol Fbbiemont ch I Gl GURSS bo St bt ol
MEM 65) . ﬁ@@l’?%&%ﬁof?fTﬂi‘%rb%rﬁfrﬂlﬂﬂo@nﬁl'ogk)éi“;ﬁév&a@T'chlfééﬁbé?ﬁbrprp?&%ﬁ%oﬁre wel |

known in the art he term "ant1 body" as used in this invention
i ncl udes amdtsabsseqncxlltecz,}md)lese @mdnetld)n abhis Uhedll cagalatdry ggnteint snayhlesr esefful such as

Fab, F(a ..and Fv that. are capabl e of b| d' ng. to These
functi onggeagﬂ% ARGHYM P diSEAES Sifieas g?‘i“ﬂ%t ! %rhf:g ma(%?ﬁ')ﬁgr Vent QLA 4 gmrent
whi ch contaakpantarejaufional emsantg ﬂseﬂorﬁhﬂﬂh.ﬂgf fafrﬁgﬂfﬁwtﬁoﬂf ed) BAtbPRB¥rs

nol ecul e, can be produced by digestion of whole antibody with the enzyne
papailh t@%i@l&ﬁ@?ﬁtacﬁpfd@lafﬁt%ﬂs Qrrachd) ardassBylatecstdn of one heavy chain; (2)
Fab', the fra t I t e e reating
whol e ant i bod%\nﬂ%eﬁoﬁ%%gi ﬁ{é Hﬁ ﬁ%bgégre uc |1(§lcrf},?onttog {/eggr}sgb%ng}ogétég%t i ght
chain ancbvlﬁclp@pédlﬁcfml@fbmﬂte ahi@ dVocks hd @p-stivtul dtady’ Cmagrmnﬁteataombtmened per
antibody mol ecul e, (3) (Fab)2, the fragment of the 10 antibod &Dt can be
obt ai ned {y? FPé&M@wwa}léblamm%&g;mmlﬁ%at%@élbé%%p REHEi A %9} S8
subseque d i ( t n oget her
R L U o L RS SN Ll e
fragrent aothedy o mgamhéfl)\ﬁaranabbdzy (iegianti-1¢1A-8 hetibodyt Thuaj fmramfnphethcarl abl e

region of chai n resse chai ns; and hai n
et body BB breR ey e ad as RaPT B Plett punResite e iRy e

vari abl e dregbRRIRY pédien ldfdBbsGRRIAD3 Efﬁ's@dt\bﬁh WPk ol SHaliA! rl:ldi’ﬁalﬁ Qﬁmg@avy
chain, |inked by a sui tabl e pol ypeptide linker as a genetically f used

si ngl e cldilh and|@Ehldemains) portiviet dfolenaf 1g6 badi¢h gordelsyssronastabalis (e@nocl onal

exarl o, BUPRAPARIEL aneT S5 R B0 ae T Bfesind By ot B ng.
Har bos LapOAREREN: (bR R Ande¥8@). IAofdiny & eshtharpeaifionitRidanenc gk

Met hods of humani zi ng anti bodi es are available fromJones et al., Nature,
321: 522- $AR/CDI86pathwie cRhRHAT comprrises Rat %nté)ogszsuglz3a5327rrmg@8yal YdFhoeyen
et al 934 8 stit Iﬁ% r CDR
sequences%?saél)ﬁf‘%egzggtrﬂgbe @%%ﬁggléggu%%g%ﬁgo o Fh% l%h {e gégﬁM ccor/gl ngly,
25 such hipzam 7 ddnav)te. dadbesbas 6] hiawedrtcCBat arbmddyesgcdrh}[n&md?@t avaNable
4,816,567), U S. Pat. Nos. 5,545, 807; 5,545,806; 5,569, 825; 5, 625, 126;

5, 633, 428Fon5e.geAberrs e ZaklPieMENESY 0| | owi ng sci entific publications: Marks

SESGaggQ (B Ilgglqﬁaﬁ)grs(rjl s%e]ﬂgral\lag u?lfelg(g(ggs( %’%g?%%ls%o%ggﬁ egns rgﬁ&vﬁl 18%3’% [fth%tsNat ure

Bi ot echnattogy 14, 845-51 (1996); Neuberger, Nature




30Bi ot echnol ogy 14: 826 (1996); and Lonberg and Huszar, Intern. Rev.

| mmunol . 13, 65- 93 (1995). 15 The i nmunosuppressi ve regi nen of the
present iwpeniymp2ay be adm nistered to the subject pripoT/ILI11/000726
concomtantly with, or followi ng transplantation of the cell or tissue
transpl ant. Thus, for exanple, and as taught in the Exanples section which
follows, the B7 5 nolecule inhibitor lde.g. CTLA4-1g) and/or CD2/ CD58

pat hway i nhi biThertefne " gntitedl tibd eseﬁDE&hisghvmpnbﬁcladhmi intast mokdules at heelisubj ect

begi nni ng qQn the of transpl ant atl Q) and contlnuously every
t wo days b dinstion %merll%ﬁhere? &u %eg&bﬁ mﬂa B itar aegagableef hinding)
and/ or n%!ggtg)hagé sSNR¥se ARLRS P antiBEyPEa AR bR &FREd SYEbNoW s from

day 6 until transpl ant ation. Sphi ngosi ne 1-Phosphate ‘10 Recept or
Agoni st (tke @ragﬁﬁm7@tb)chrra3ntzbes admomevsieat edtigon- blhndu@uﬁpguentda? dry antilpdydays 0

to 5 of tr Iant tlon an ce.a rom.d ay 90 of

tr anopl amt b £an be' TIOREEE iyt HETEn AT Spl AL RYORER B8 e BB Bs en

i nventi oryaem Bﬁ mtmg@w}m 856k PSrti’oﬁgif%B hbsvyRexiMi(3) AL dhd Bafhenisdthinect for
a short term As used herein, hrase "short termt refers to a transient

t r eat nentantibody, mydecule tha @ﬂﬂrbﬁu@btaln@@tmﬁpatl%m rgtibedyaividnipeptinent  of
t he pres‘%&ﬁoﬁr Sﬂé}]d%'éuoﬁ n§ ahélH‘éﬁ‘%ﬁéé?ﬁﬁ%%s \zluen 59 ”Eﬂlo'nsotat maLsr gred to the
f 8ot s,

subj ect for I"ess ess t | ess

than 6 nawbFab' ﬂr@ﬁen&dﬂa@ oBtd‘ﬁﬁH’dltﬂ'es ,andﬂ@cﬁry mblaaulé (FBDIQin‘tS)Zdef&%ﬁldnhaflth% mont hs
after transpl ant ati t ment nmay be initiated as daily .
t r eat!frenntibesdy) Hwte&awebpbta\@émv trQ@lrhgdmhﬁlesﬁmt&%qdanWlthmeylzyam REPSHY at i on,

once in exar §&B@ed’l\%ﬁ{<§du§£bg§£§aggg W D afh& o TQS Hbﬂr ertShdBR e%e‘?%yf or

graft rejection as descri cco |ng 0 a Sspeci
enbodi metwo disutfiie qmmése(n) Fv,ndegintd asa gehticall s ¢ngandeoed b&graer&tomimmg,ltle

i nhi bit 4- d/ CD2/. t hi bi t

tor i nat SaiSH i olpbe kel E b gl of Py AsingapEResGSdays.

55 days, tH0 chaas; %Ms(f% @%ﬂg@}tﬁam 4Bt S("STA gy neQQal ind3rdd@¥Rcu@0 days,
100 days, 110 days, 0 days nont hs, 6 nont 7 rmonths, 8 nonths, 9

mont AS, tontaiminghéhe Vatiahisrielion quthﬁmghhshanl@ndmhﬁ Merighle 2egiomnf b hesivlyow ng
Lo onspl ooty Mo ot SR B R P o6 S ABORA L SO ) e,
65 days, mdflectdys, 75 days, 80 days, 85 days, 90 days, 95 days, 100
Methods of producing polyclonal and monoclonal antibodies as well as
fragments thereof are well known in the art (See for example, Harlow and Lane,
20  Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, New York, 1988,
incorporated herein by reference). Methods of humanizing antibodies are available
from Jones et al., Nature, 321:522-525 (1986); Riechmann et al., Nature 332:323-327
(1988); Verhoeyen et al., Science, 239:1534-1536 (1988)], by substituting rodent CDRs
or CDR sequences for the corresponding sequences of a human antibody. Accordingly,
25 such humanized antibodies are chimeric antibodies (U.S. Pat. No. 4,816,567), U.S. Pat.
Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 5,661,016, and in the
following scientific publications: Marks et al., Bio/Technology 10,: 779-783 (1992);
Lonberg et al., Nature 368: 856-859 (1994); Morrison, Nature 368 812-13 (1994);
Fishwild et al., Nature Biotechnology 14, 845-51 (1996); Neuberger, Nature
30  Biotechnology 14: 826 (1996); and Lonberg and Huszar, Intern. Rev. Immunol. 13, 65-
93 (1995).



30 days, 105 days, 110 days, 115 days, 120 days, 5 nonths, 6 nonths, 7
nmont hs, 8 nonths, 9 nonths, 10 nonths, 11 nonths, 12 nonths, 18 nonths or
24 nont hswbabi2mspszg transpl antation. 16 It will lpeTappnescioateed t hat
the B7 nolecule inhibitor (e.g. CILA4-1g), CD2/CD58 pat hway i nhibitor and
Sphi ngosi ne 1- Phosphate Receptor Agonist (e.g. FTY720) may be adm ni stered
to the subject concomtantly or subseggent to each other over the course of
treat ment. 5W’[‘HEQHﬁmH§‘J rPQHR bt dnhGhY r&eﬁmﬁré’rﬁﬁ}ﬁtmﬁyﬁbé Bédﬁlflﬁl%ﬁédve
anmount i s an anmount o nosup ressive gl men efficient for reducing
graft rejtechd subjéat paios tidj @otomBamtyewitheor fullomosg anspaitateonr efgiheessllodr t he
pr esent |nvent| on may be adm nistered to the subject for a short term

hi gher d&SE¥ HOSByp| ecul e inhibitor (e.g. CTLA4-1g), CD2/ CD58 pat hway

i nhi bi tor and 13pb] fage§arﬂﬁe 1adam&mgaﬁ & RRISRIn e Beibs whid. fguowthE"B‘mO)
may be needed to achi eve beneficial effect/s of the reginen

r educh ng mpledule fndyikitari (o1) CTLA4 -1g) Facﬂd/oar@Dyﬁaﬁéir pathway U&’é@tqfr{eilglqéomjél%hods of

th the {h t
Lo ot SOct e S bF FARRTHE AR e SUEE L RPIEH 2lnf P G Bhulion
dose can(he d&r oypkad anﬂuﬁho@@llyn&}ermdeldhytsQnﬂﬂhia@V@ armsmeem ﬂn‘blecule

concentrati on or titer. Such rmati on can be used to nopre accurately
det er m nanhiBier e-gidsEbAfIgh @t‘?ﬁdﬂ% CD2/CDS8 I%Fh"%%’a'@ﬁ!tétor iRYc 8% @dpnisteged) |

depl et ed phat e
Recept o Saan g H R AR B o B, b
aboutloonélevxe;ﬂkr Agboise(et g. AATHI1280 ety brmdmninisterabmjtheﬁumekdmbo&@m da@s 0

transpl antation should ra e.from ut 0. bout. 1 ng/ kg, about
0.75 nyl/ ﬁ%gto traﬁmnfaflozsmﬁgmj Bt ‘EH‘ fy%d‘%g%‘r%@ ﬁ ]&Ptagﬁﬂl ngosi ne
1- Phosphat e Reg@Blfho AAPNLESpéQfie- emb¥dibnt 2 MhSt BFeBhtt AnidiRionUbiHRCt

starting from about vveek five post-transplantation until about 120 days
post - t r amspluansEpresive egiindn issavgainisteoed @Ub@SUb)SCI fw’gﬂ ﬂ@rtttornabout 1.0 ny/ kg,

about 0.2 rrg/k t 0 ,about k r abou Ac di to a
specific embo fj% tg%ggr”g %Bﬁ EOSE ersio E’ﬁroaélrsz)l a gﬁé}c@p?g te %onl st

(e. 915 FT¥RRRIC itRaBAMLN S&&bﬁﬂngjatu ¥n embodimeff oEXERPbRseitnit@sgonf the cel |
depl eted bone marrow transpl antation, the dose of B7 nolecule | nhi bi t or

(e.g. CTlrvpUNgsuppedssiag repsman acadsuinisisaed 9 e splyectfor leﬁfeth% BjY&ek leshéiand r ange

from abo 5 Qut 430

g/ kg, aggu Ogthgg{ Q f(l{agt 0 alﬁtghsf Q?gq Mﬁ? l?glﬂgfr?ﬁ%b%’a%t %(tq%saicc& P%?ng to a

specific nﬁfﬁblmi@rﬂmtthar(En@ntl@'ﬁlﬁté#trmg;phanmloas Bel at acept) is admi ni stered on
4

ggygogt tr gzgaﬁg:%{ng%{ gg%? | gentlg}tia(t)ergl ast|d|al }\/Ne geabt%egtnc?olloweﬁl ){)yurl])t1 IvJe EI?IOUt day

20  administration, weekly administration, once in every two weeks, once a month etc. The

subject is monitored for graft rejection as described above.
According to a specific embodiment of the present invention, administration of a
B7 molecule inhibitor (e.g. CTLA4-Ig) and/or a CD2/CD58 pathway inhibitor may be
terminated 20 days, 25 days, 30 days, 35 days, 40 days, 45 days, 50 days, 55 days, 60
25  days, 65 days, 70 days, 75 days, 80 days, 85 days, 90 days, 100 days, 110 days, 120
days, 5 months, 6 menths, 7 months, 8 months, 9 months, 10 months, 11 months, 12
months, 18 months or 24 months following transplantation. Likewise, administration of
Sphingosine 1-Phosphate Receptor Agonist (e.g. FTY720) may be terminated 50 days,
55 days, 60 days, 65 days, 70 days, 75 days, 80 days, 85 days, 90 days, 95 days, 100
30  days, 105 days, 110 days, 115 days, 120 days, 5 months, 6 months, 7 months, 8 months,
9 months, 10 months, 11 months, 12 months, 18 months or 24 months following

transplantation.



WO 2012/ 032525PCT/ 1 L2011/ 000726 17 For exanple, in case of T cell
depl eted bone marrow transpl antati on, the dose of CD2/CD58 pat hway

i nhi bi t orwbeop/03s826f acept) admi nistered to the subject eboaLzbir/eongs from
about 0.1 ng/kg to about 1.0 ng/kg, about 0.2 ng/kg to about 0.6 ngy/ kg or
about 0.6 ng/kg. According to a specific enbodi nent, LFA-3/CD58 i nhibitor
(e.g. 5 Aefacept) is admnistered ingranmuscularly (1.M) on days 0, 4,

and 7 of trangplgff 3 QleHoNRd BY BICeNEEH VinRBibAi @lo atireAs-1ant i |
about day 60 ggs\t@mt ?gnggll”rg%ltglgki on. The nurrbuelr of a%tr%r ni stratllgzns, t he

dur at i on G2/€DF8npathway iivibitemdnd (SphifgesiapeliPhesphhty Bédeptari Agorisip(g- of t he
i nmmunosu {ve reginen descriped herein ma e adjusted, as needed taking
into accgﬁﬁb@aﬁ’ ﬁg’dwmtstreéqﬁistﬁlt %?‘%J?C(Sﬁo’é??g"%/aﬁgyfﬁs DY '?%e?c sogg {se to
the regi gRE: thPRb&&EbNREdtRBnOf the nunber of adm nistrations, the duration
of adm nistrations and the therapeutically effective amount is well within
t he capabi | it yWihoutihsing bywinf |te sheory, tahiberapeuticaBp e efiveyamaint iy ampuithe

det ai |l ed di.scl osure pr.ovided herein. i) J r a&f nt of
the cer 1 obmmpBRPr BT iaRe T Sl s UAAE okl RSk Y SuaRE ST
conpri se tk fiinuh&ipp@sdihie répik £ OF thé plesait adelitionomay beradurinistepal astieve drug
and/ or i munosuppressive irradiation prior to, concomtantly w

1CQIT t
f ol | owi ngubjeeinips| arthari §mofighge degas obB 7 maleryle HRINTA(SS: cftad ) Thus.
o el 5h i P : _
condi 11 oA GEaS: PRRRr TR Aoy i PERPTne LPARERE, KA RESER (%2,

t rangpl amTai120hmafy te Redaietol achievt iteshemeficiahsffidc#/nof the regimefes, réducingxanpl e,

the subject may be treated with a myel oabl ati ve or nonnyel oabl ati ve
condi t i ofFHG CISHER)- condi ti oni ng may conprise, for exanple and as descri bed

in detail in the aﬁz LRicreedion MbiEahd® bOWR, inTetRnl teeietdpcnGelyg. by
anti CD4 anti body a anti-CD8 antibody or with anti-thynmocyte globulin
(ATG) (e effective2Bnelsy or goseorantbe estimateg|initiaHy ifiom) inavitio apeé gelhewturgiassaysn

or 1 or o O RapIPi: &cioon, g Bt BrmuiEachr Ot oHRO T pihihe B GPYS

t 0 a15pecbhicntrei®Pdr MB Shct hfoRhRTBNEan BY&REd @) more GRLhrattdpdeicimthel s
effected for a short term Anple guidance for selecting and adm nistering
sui t abl e useftLidersspphwBdisve 30 agents for transplantation is provided in the

S e i O g PR 0, 20
Sut hant hiSpathgbbinandpPsisplane RBceptdidAgonibie(w. &-riINY 72D) aliindnist8Rd, to tiDsubject
2012/ 03255t2a?t|i3rg /flrol_rrzlogblo/u?ogrzazgveek before transplantation until about 5 weeks post
20  transplantation should range from about 0.5 mg/kg to about 1.5 mg/kg, about 0.75
mg/kg to about 1.25 mg/kg or about 1 mg/kg. The dose of Sphingosine 1-Phosphate
Receptor Agonist (e.g. FTY720) administered to the subject starting from about week
five post-transplantation until about 120 days post-transplantation should range from
about 0.1 mg/kg to about 1.0 mg/kg, about 0.2 mg/kg to about 0.6 mg/kg or about 0.3
25 mg/kg. According to a specific embodiment, the dose of Sphingosine 1-Phosphate

Receptor Agonist (e.g. FT'Y720) is administered daily.

For example, in case of T cell depleted bone marrow transplantation, the dose of
B7 molecule inhibitor (e.g. CTLA4-Ig such as Belatacept) administered to the subject
should range from about 0.5 mg/kg to about 50 mg/kg, about 1.0 mg/kg to about 40
30  mg/kg, about 2.0 mg/kg to about 30 mg/kg or about 20 mg/kg. According to a specific
embodiment, (e.g. CTLA4-Ig such as Belatacept) is administered on days 0, 4 and 7 of

transplantation, followed by once weekly until about day 60 post-transplantation.



18 365; M dthun DE. et al., 1997. Mayo Cin Proc. 72, 175; Mrrison VA et
al., 1994. AmJ Med. 97, 14; Hanto DW, 1995. Annu Rev Med. 46, 381;

Sender owiwo 2Mdo3et2sal ., 1997. Ann Intern Med. 126, 882; p¥irnceni/oofe et al .,
1998. New Engl. J. Med. 338, 161; Dantal J. et al. 1998. Lancet 351, 623).
5Suitabl e routes of adm nistration of the imunosuppressive reginmen of the
present teachings nmay include, for exgnple, oral, rectal, transnucosal,

especi al |y 1rgps @%ﬁg]%le inh&Se Pebn QEp1PRl %ij@ﬁﬁhoq’e&dn\é aMtatlbﬁ'C{hé'Gb&gof

i ntranuscul ar, aneous and T ntranmedullary inject ons as well as
intrat hemz/cmssthwm inhibétot (d. g.uARfacepn)tadmuastdleddo thmsubjftdh@h@dd’nmrge

coronary artery, intraveno rt n i ntyaocul ar
10i nj ect |f6¥i%abglu 0.1 m?ﬁ@ r?#ﬁ’ﬁtois{)}ﬂ??g% n(ggé’m/fégfﬁ)f "h g%ﬁ&%@‘ﬁt‘“ i?R0%nt i on
may be packedoiB anadbokdifh CtcPfa rgﬁéuif@cgrﬁmlﬁ@ﬂ@rmmwcmssl BARBit@NE:.
packagi ng mat érral packaging an |rrrrunosup§r essive agent. In a speu%l c

embodp medtlefattps) isadkanisterrshiptramusculdrly (M enalgrn.st.iand 7 ofgransplap@tipe

i nhibitor. (e. 8 hi ngosi ne

DL oS T s AR ETS V BB Gl Al dop oo e

Sphi ngosi ne 1-fpgospmdte JRee@ninKtrafions)i sie (dar@lonFEf( Taiinisgraicick agddthien a
ckage while the B7 nol ecule inhibitor (e.g and

separate @ . Ad- Ia%')
CDerb/ 513!2)58t ﬂmﬂjau)hhﬁf?ﬁtlf\’é ramguat of the i gmmu&pwprqSﬁvgﬁgglﬁgp cLéﬁ rein
enbodi ne t s n i ey
oS phaty BE%Y) &d% n BN 1“8%%0%%%9@8% bpe! ofCrarBl RARA! AR the (e.q

CTLA4¢1 g)subjld'seaaioﬁ%& tha tréyimygni rDutdsmﬁnmlansafph@ kmgbd ofmdmmxspaM@[‘LS;atfpac kage.

The article of nmanufact t. f th
{ eat nendugtion o TEE AT g (o R B HERD SLYE SoARLi Sl "CHHR Mene vi ¢ h

t he %QUI d h@ﬂﬂllﬂ?sofp FHOUL @ﬁﬁleﬁbﬁvﬁ*)e afS eéb%@ﬁ119QBellghtt &Ietﬂeeﬂéfhl é&pGH‘klosﬁ@f ers to

conpri ses’ conpr|5|ng i hcl udes” includlng
haV| ng' _pmmddetdqlmrcmconj ugat es mean "incl udi ng but not | | m ted to". The term

"consi sting of i nc udln and limted t Bl sistin

essential ly of® Oﬁ%érsﬁ%fatcﬂgﬁte {RErL t{)‘f%ﬂ&gf {pie CFEH ﬁg Srllle&ranfpla?r uftlﬁétgb%a%ar}l ncl udg
addi t;k onglirthd?9 @A REeDusIFt @B tpﬁ@@l/ esndi@ddisg et sabjeyt | With han3@ddidiohalonal

i ngredients, steps and/or parts do not materially alter the basic and novel

char act erinstunosuppfessive delgpéer EERPESHPPISHHIVeSIRABEOBPTIST Qs Cpppeitantly

with or following transplantation of the cell or tissue transplant.

Thus, according to an embodiment of the present invention, the subject is

conditioned under sublethal, lethal or supralethal conditions prior to transplantation of a
20  cell or tissue transplant.

Thus, for example, the subject may be treated with a myeloablative or non-
myeloablative conditioning. Such conditioning may comprise, for example and as
described in detail in the Examples section which follows, T cell debulking e.g. by anti-
CD4 antibody and anti-CD8 antibody or with anti-thymocyte globulin (ATG) (e.g. 6

25 days prior to transplantation) and treatment with an alkylating agent such as Busulfan,
Myleran or Busulfex (e.g. 3 and 2 days prior to transplantation, e.g. at a dose of about 8
mg per kg). According to a specific embodiment of the present invention, T cell
debulking is effected for a short term. ‘

Ample guidance for selecting and administering suitable immunosuppressive

30  agents for transplantation is provided in the literature of the art (for example, refer to:
Kirkpatrick CH. and Rowlands DT Jr., 1992. JAMA. 268, 2952; Higgins RM. et al.,
1996. Lancet 348, 1208; Suthanthiran M. and Strom TB., 1996. New Engl. J. Med. 331,



WO 2012/ 032525PCT/ 1 L2011/ 000726 19 As used herein, the singular form
"a", "an" and "the" include plural references unless the context clearly

di ct at es woheryiszs®as For exanple, the term"a conpound" eCT/iBlo1i/6®S$i6 ONe
conpound” may include a plurality of conpounds, including m xtures thereof.
5Thr oughout this application, various enbodi nents of this invention may be
presented in a range format. It shoul qgbe understood that the description
in range,for i ely VEer e b i d 0 ) be
const  edoas P Y 4 B P ant Fan”

Accor di nglMed.t9®e 1deshntDiVen 1695.aAnmnBev Medi| 46, 381 Sersiedwvied AM. hasle

ifically discl dall th SSi b I i ndj vi dual
e | cal Oy bl AR TV (Rt O3 ANgBceRol. DR, NMScEPpt YIRS ot S inge

such as Q1.69889ulde P 1CENHI dered to have specifically disclosed
subrangef?aglt[?é%'éatts from lnt% 3,from1 to 4, fromlto 5 from2to 4, from

2 to 6, from Buitablé eutes, ofagdmilidtragion  ofdibei Wumimesyppressveniregiman tofather ange,

for exanple, 1 .. 3, 4, 5, _and 6. This.appljes g f . br eadt h
of the r&Hgent i%‘%"?’n‘@ﬁ%\}’é?y én%b‘%erﬁ%&aﬁxafn%ege&? ﬁeﬁéﬁcgggﬁé?a& ﬁ,wb‘ féfa s meant
to incl udgnanyalCidi@@nRueEsabntéfal acliveenahclabingihe@nasculay subicotabbe@isiandi cat ed
range. The phrases "rangi ng/ranges between" a first indicate nynber and a

second i nutramsedullaynibjsctionsdas welhag etham]edirgdt dpravaniricpef, intfaEdiee HGnber

"to" a second indicate nunber P I ALET; daak) Vingas e neant
to i ncl ud® CREMY SRTO8Nd grg%gh%{t?aﬁgﬁ(ggt E%rt Sﬁﬁdélr@ él’ a{ﬁgﬁé ? 50t he fractional
and ipt egﬁj@&tidﬁgneral s t herebet ween. As used herein the term " nmet hod"

refers to manners, means, techni ques ar}tﬁ procedures. for a coggll(i shing a

given task i ndihadimHBUnaSUPPTARIVY RemNESeRl {15, PIERES ADYRIAARME2Y RedrERed Wethi ques
and procedunes, Hagﬁﬁ?c{é?%‘é%gﬁﬁisi af 8Lkt | nedSUSlQRRA nldt &l kﬂ&:}k@gi{ﬁ@”ﬂﬁr S,

means, techni ques an es by practitioners of the chem cal,
25phar nagsinagbegipressivelaggitc aln, a spevifie pnbadiment the gadaige gpmprises all threg j s

appreci ated that certain features of i hvent. %\/ni h_ar.e, . f arity,
descri bedgfHs ife ROM leo’fn%ébéiﬁ?éﬁ(%rgectelﬂ%tf'dfgieﬁpg?@% p%ﬁlggyﬁghlg%tglf/? ed in
conbinat isxfioBsifte S HHoEHHRAPOREBIE - AGBAMET @8, Y FTYaRDRUSN f gdtihirespadifit he

i nvenl?i ons(,m\l/d%?%ﬁeare, 1‘§%r brevdigF dggcri bcg in the )gont ext of a single

enbodi nerimbodayemd) S;ﬂlixt@smedvl’mxfa@&p@tm Aegnig(cignFARY 2 pagfaged in a
vent FofcP R BicK e ST ab° dkb A B b RER, ETE- SRy ChTC aReDsee
pathway inhibitor are co-formulated. In another specific embodiment, each of the
immunosuppressive agents i.e. Sphingosine 1-Phosphate Receptor Agonist (e.g.
20 FTY720), B7 molecule inhibitor (e.g. CTLA4-Ig) and CD2/CD58 pathway inhibitor is
packaged in a separate package. The article of manufacture may comprise instructions
for use in the treatment of a subject undergoing a cell or tissue transplant (in line with
the guidelelines provided above).
As used herein the term “about” refers to + 10 %.
25 The terms "comprises", "comprising", "includes", "including", “having” and
their conjugates mean "including but not limited to".
The term “consisting of means “including and limited to”.
The term "consisting essentially of" means that the composition, method or
structure may include additional ingredients, steps and/or parts, but only if the

30  additional ingredients, steps and/or parts do not materially alter the basic and novel

characteristics of the claimed composition, method or structure.



WO 2012/ 032525PCT/ 1 L2011/ 000726 20 enbodi ments are not to be considered
essential features of those enbodi nents, unless the enbodi nent is

i noper at iwe 20i#d3eizs t hose el enents. Vari ous enbodipognimi1ao@7aspect s
of the present invention as delineated herei nabove and as clained in the
clainms section below find experinental support in the follow ng exanples.
EXAMPLES Ref erence is now nade tjg the foll ow ng exanpl es, which

together with ol N nid Inlist he, i i i non
[ ting 1 asniSnoRgEhar BF Rlela B i, (HE, &R Sek Sl AN TRP R Epts
| abor at orulegs Gieecint@s ddarllyi diedtes rtlidneispr Bseatanplwetht iterm ['acorapeundlaecul ar,

bi ocheni cal ., m crobi ol ogi cal and reconbi nant t echni ques,. Such
t echni quéat kre enforempRHng” anpy Ackule 3 PIYrAMLY) ¢ %‘?%P?H“g.s’ %&@%W&)Pl’g}(‘%l e,
" Mol ecul g.,Ldoni ng: A | aboratory Manual " Sanbrook et al., (1989); "Current

Protocol s in Ml ecul ar Biology" Volunmes I-111 Ausubel, R M, ed. 15
(1994¥; Ausubdhredghabit thi$ GpplieaionPratiacobmbodinivbiscelithis iBiestiogymay bghn

Wl ey and Sons, .Baltinmgre, ryl an 1989); .Perhal ., "A Practical jde t
bl ctul aPTarBR i PR By et eh Lo SRk e bamh gl e "

Reconbi nanteriMWor cofd@iknct Iand ATBVityC 8Rd BROE  noey cikkuedBhd e inBéxible. (eds)
Genone Anal ysis: A Laboratory Manual Series", Vols. 1-4, Cold Sprin

Uag boIrD tLamﬁg@ioorop tlgp ecsgage quhﬁesmgpgtéqnwfsqrgirmby,ﬁb@ Hewspten aka sangs Owlé?t hin
.S, Pat. S.. : . ; : 1972 :
"Cel |l Bi &eowldﬁfe%agdo%ﬁ‘fdoF@écll-écr?gﬁfo%ﬁql?se%oﬁﬁgé HO??I?’II% @?%gggqij SWéY%Sg?

(1994); ‘ifMbidant nitheicar edlsed Withimhnahogy Foletanipls, destrigtiobalfiagangelsuck. , ed.

(1994); Stites et al. (eds), "Basic and Cinjcal |. I " (8th Editi ,
Aol of on 28 fLndelo Rishaul I <ersigeoBA) oKy SPESHICACH I IEgi S GaRS: Siebect od

ot noas e 3ithd) BonPPid FTRA 0BV 1o 2t ATHBRIER, Bdidra 1o iAW, Youkn( 1980)

avai | abl € T mmunéadssays are extensi've escribed in the patent and
sci ent i fiag ihdiv@ualt nurshers edthirf that exgeyploe exanPe, Pak,.3, Mo§, aBl q.glhigapplies
3,839, 153; 3,850, 752; 3%352’578; 3,853,987; 3,867,517; 3,879, 262;

3, 901, 654¢gadiggroighybreadi§e) theyanes 996’ 345: 4,034, 074; 4, 098, 876:

4, 87%3219; S, Qlherfedr 2RGmeridd tamRls inddat@PRiieineRtis fRamib ingsdesany@icd, M
J., ed. (1984); "Nucleic 30 Acid Hybridization® Hanes, B. D., and Hi ggins
S. J., edsmetd g85dtionaTemimsagralpwitbin tha dndfeatet raage-obre phawss | rapging/ranggsd

907" Sty i I g LT AR ARE I ool
2012/ 032523RCT 16:2014di0AO 7@Bnber “to” a second indicate number are used herein
interchangeably and are meant to include the first and second indicated numbers and all
20 the fractional and integral numerals therebetween.

As used herein the term "method" refers to manners, means, techniques and
procedures for accomplishing a given task including, but not limited to, those manners,
means, techniques and procedures either known to, or readily developed from known
manners, means, techniques and procedures by practitioners of the chemical,

25  pharmacological, biological, biochemical and medical arts.

It is appreciated that certain features of the invention, which are, for clarity,
described in the context of separate embodiments, may also be provided in combination
in a single embodiment. Conversely, various features of the invention, which are, for
brevity, described in the context of a single embodiment, may also be provided

30 separately or in any suitable subcombination or as suitable in any other described

embodiment of the invention. Certain features described in the context of various



21 Practical Guide to Mol ecular doning" Perbal, B., (1984) and "Methods in
Enzynmol ogy" Vol . 1-317, Academ c Press; "PCR Protocols: A Guide To Mt hods
And Appl iwaetoens’s2sAcadem ¢ Press, San Di ego, CA (1990) pcivarmhabkooets al . ,
"Strategies for Protein Purification and Characterization - A Laboratory
Course Manual " CSHL Press 5 (1996); all of which are incorporated by
reference as if fully set forth hereinpg Qther general references are

provi ded u h ut_thi e e dto
e el | RISRATOATY ' i fo HROTREbreg TSR RSMEET ST ShPastRnte e
reader. A exﬁlbkﬁﬂﬂn@ﬁtqgmi&ipbfanveoznﬁhaumdsetéiemem i's incorpor at ed herein by
reference. 10CGENERAL MATERI ALS AND EXPERI MENTAL PROCEDURE Ani

6- 12 week ol d\faéwaﬁeerﬁb@mmﬁea%é’épwstcrfeﬂ?eomr%iﬁphgn‘éﬁcnﬁavnés delnediq (BG
reci pi en donor,
an Cy el B dhimin Bt SR PR AR e AR S e ol
pur chasedolovoiny Haahples.Labor atori es Ltd, Bin Kerem Breeding farm Jerusal en).
Al'l 15 m ce were housed under specific pathogen free conditions and

mai nt ai ned under conditions approved by the Institutional Aninmal Care and
Use Committee at the Weizmann | nstpkxuingppESSCi ence. Det er mi nati on of
the mninal nyel oablation with Busul phan: Different groups of C57BL/6
(Ly-5.2) reci meéeuremmseowm@edomlm followan eMamtplesnehich| tpgriheigvith Higlabove doses

of 1V Busul f ex uka Phar macel ut i.cal 10, 20, 40, 50, 60, -
80, and f6tTRgP ﬂ’bﬁﬁ%“ %H’é’e?ﬁl%nad’boéleémlt*nglf?fhépﬁsul fex were divided in two
and agm ni st er%efa'll'?) tHeMod@hchkaturaided herefardibghe Qabotatory pfdGeduredepligided bone
marrow cells isolatéd from B6. SJL-Pt prca Pep3b/BoyJ (Ly. - 5.1). donors wer e
transpl ant ethe( |pv9seahdmwféw@stla¢:ludes hRekcusE, dueRbemiSAbe %ﬁf%?lpglﬁma@ def i ned

1 and 12 pont S r 2 I CS
anal ysi s r%q‘on%réﬁlgo%ggn?c g‘ qrqmlgé §u‘t<ﬂgrtéé(yl§y §905§J %EIIO% typ| %15%43 g%siﬁfc%n
anal ysi s |i@drafel83, S€dor %l&Z’MolaadachIdrbngrm Katrosatory Maeuzu‘YSEnﬁ)fO((ldcinor)

cellsinthesleen and. t he BM of ra, 2 nmonth
post tradbp(lgR?); "NBHERhIEP9SHIS &8 gﬁﬁf’ O8Ni %re ICIEF&I?‘%EJ 3{ g&y 1 ockade
Pr ot qgol 8%5@14@1 et(a'1+ %lfr}exft ?’%t@&cﬁmn Mo@&ul’éﬁv ']ﬁol@%f’d 76 PGy ink tSo%@ my/ kg

|V Busul ays - -2 lowng T cel ul ki ng on day W th
30011g arBailtnﬁﬁ)z& wrplaa&mtwé,, P@bdméA@mCEL)alzﬁndfatﬂ Mmﬂ?(rls‘ﬂl@nagpré@il cone

°3.6.72) v@'?éy' %LO ons qﬁ}/k (19@ )%Va son et al.; 2’Recomblnant DNA", Scientific
American Books, New York; Birren et al. (eds) "Genome Analysis: A Laboratory

Manual Series", Vols. 1-4, Cold Spring Harbor Laboratory Press, New York (1998);
20  methodologies as set forth in U.S. Pat. Nos. 4,666,828; 4,683,202; 4,801,531; 5,192,659
and 5,272,057; "Cell Biology: A Laboratory Handbook", Volumes I-1II Cellis, J. E., ed.
(1994); "Current Protocols in Immunology" Volumes I-III Coligan J. E., ed. (1994);
Stites et al. (eds), "Basic and Clinical Immunology" (8th Edition), Appleton & Lange,
Norwalk, CT (1994); Mishell and Shiigi (eds), "Selected Methods in Cellular
25 Immunology", W. H. Freeman and Co., New York (1980); available immunoassays are
extensively described in the patent and scientific literature, see, for example, U.S. Pat.
Nos. 3,791,932; 3,839,153; 3,850,752; 3,850,578; 3,853,987; 3,867,517; 3,879,262;
3,901,654; 3,935,074; 3,984,533; 3,996,345; 4,034,074; 4,098,876, 4,879,219;
5,011,771 and 5,281,521; "Oligonucleotide Synthesis" Gait, M. I., ed. (1984); “Nucleic
30  Acid Hybridization" Hames, B. D., and Higgins S. J., eds. (1985); "Transcription and
Translation” Hames, B. D., and Higgins S. J., Eds. (1984); "Animal Cell Culture"
Freshney, R. 1., ed. (1986); "Immobilized Cells and Enzymes" IRL Press, (1986); "A



depleted BM cells from Bal b/c-Nude (H 2D ) donors were transplanted and
subjected to co-stinulation bl ockade consisting of 200 jig CTLA4/FC

( Chi mer i gwo 2bedeems0ri es), 250 jig anti-CD48 (Bi o Expreesy/iciooneoortd 48) and
0.1 ng FTY720 (Novartis) that was administered as follows: CTLA4/FC and
anti-CD48 were injected IP on days O, 2, 4, 6, 5 21 and 35 while FTY720 was
i nocul ated per OS for 5 days fromday29 to 5 and fromday 6 till day 90

twice a ‘P‘?af‘c'ﬁcal%dlﬁé' &mﬁeﬁwﬁfscmgfomem eds eveg4 BladayMakodAGE
anal ysi s. l'ow cytonetry for chinerismand rultili neaﬁe anal ysi s: For

ch![ rrEr :j S lﬁlnaymblyog¥"s\/oblleblﬂ7 rwadernis] Rrass; CBCRProjoeelss Adiwide Tini Mathods &indd
ant i bodi ecif| Host 1 2Kk -
(Hh 20 - PPGBFEDDS PSPl Besama PR RRE: SR 2R IS BRGEPRR,

congeni ¢ piggial purdithiioCb¥d CRaREredingticant A- mﬁatary Edaree MHnublddiSHLWems used
to distingui sh between the host and the do Mul tilineage Chinerism

was perf F3Hég @ih oflorhdeh e ipeeraorated; by lﬁsreaa%s Hollyrseh ki Aerein- SPitsiocyt es
\(Aﬁt SdeJl é‘fzﬁf& eler gx%c%% m)f% r\ﬁ%%,c\lngcri] gﬂfohgﬁ)cq}t%s %g L s, mtp&&d&gﬁ théénP e, donor

_ eage markers: Antd- - | ophycocyani n
(APC), AntlieveB8o ARG ellAfbivnGRM4hd 82 20d Rie ;&nﬁdéﬂ)ﬂo]rbhePE)nvAhienei a:i thi mepdaer e

performed according to the manufacturer i nséﬁ?uctl onse\xérBD Phar m ngen) .

FI uor esc édbibe arformatioasroatainedSBerey inqergassied heqeinspyr §NFerformed using a
nodi fi ed Becton Di cki nson FACScan. 20 EXAMPLE 1 Establishnent of a nouse

nodel for m nimal conditioning Consi dering the inportance of
proviidi ng enptGENERAIS MATERIAISSAND EKMEéHMENfMEInPRQ D!)Hﬁ@%nt i nventors

tially det dith | oabl
| nduced dur bR T PO nge: SRt i Ag R SRRV SEn )
cel | deplelgd,/deBE, FE%I;ﬁ&W ﬁT,ﬁBI\/L y-32)X BEFG)-Ptpica %3&3@5 (@ngdhicestralgst i ng

doses rangi ng from 10 to 100553/ Kg busul phan, the present i nventors
showed t ldatorddhab, Ly—ﬁel)dﬁfilh@rﬁd%@ra d) sud G3RH e&t(f%ﬂﬂi"éﬂ Hr2lgowigs Gilgher

t han 50 2 7 9 and 100
ng/ Kg, r g’gbcggi %?V ﬁaé ngoerﬁﬁ)é% Ir}%d ?he%s? u E&{lh%g&é@ g?‘%g%)l@ﬁ%/ Kg wa
sel eqt ed pfigf etk t iRised @ deN spédific \ﬁ@tlﬁgﬂ:ﬂ/i@&ZEzﬁﬁcﬁﬁﬂﬁé b2 IrhAIREOTR6 uAder

conditions approved by the Institutional Animal Care and Use Committee at the

Weizmann Institute of Science.

Determination of the minimal myeloablation with Busulphan: Different

groups of C57BL/6 (Ly-5.2) recipient mice were conditioned with the following final

20  doses of IV Busulfex (Otsuka America Pharmaceutical, Inc.): 10, 20, 40, 50, 60, 80, and
100 mg/Kg/mouse. The final doses of IV Busulfex were divided in two and
administered (IP) on day -2 and -1. On day 0, 25 x 10° T- depleted bone marrow cells
isolated from B6.SJL-Ptprca Pep3b/BoyJ (Ly - 5.1) donors were transplanted (IV) and

the establishment of donor type chimerism was defined 1 and 12 month post transplant

25 in the blood, spleen, and BM by FACS analysis of the congenic donor marker (Ly-5.1).
Phenotypic expression analysis of CD8, CD4, CD45/B220 and CD11b markers on the
LY-5.1" (donor) cells in the spleen and the BM of the donor chimera, was performed 12

month post transplant.

Non myeloablative conditioning and co-stimulatory blockade Protocol:

30 C3H/Hegj (H-2Kk) recipient mice were conditioned with 30 mg/kg IV Busulfex on days -
3 and -2 following T cell debulking on day -6 with 300 pg anti-CD4 (Bio Express, clone
Gk1.5) and anti-CD8 (Bio Express, cone 53.6.72) antibodies. On day 0, 25 x 10° T-



attenpts to induce allogeneic chinmerism in conjunction with transient

debul ki ng of host |ynphocytes by a single infusion of anti-CD4 and anti - CD8
depl et i ngwvenvidnaaizes. EXAMPLE 2 Chi neri sminduction witrcmapeoai/onireal |y
feasi bl e agents 5The well tolerated conbi ned subl ethal conditioning
described in Exanple 1 above presented a form dable barrier for engraftnent
of allogeneic "~negadose' T cell deplet22d bone marrow, and no chimeri sm was

achi eved JabRREJUSIMNG1D Bas BRD/OMLIEM-2B Pishody wEBY tinkplaliEY 20 subjesiaver
additiondg? transi ent post transpe{?(g?lt treat ment vvithIhCTLA4-| , anti- 10

CD48 and chRvimRBationi blockade)cansidting of 200 LigndEpAddEAH( Chimpraigendrabsrateriesimr ked
donor type chinerjs Lth a nmedi.an foll ow u f 1l ra of 70 to
163 days)2_59é‘ﬁci‘r’i‘8'@3gé\§$‘|0 P3$SS; ﬂﬁ%@éég)p?@g%?&% @g@@éﬁr%—?‘hﬁs‘”a%w | e
no_chi meruRfhicBRlchs e AR ROFICAY FL JHIGRIICBES GdRRcidd ANGRAN0, W o FTY.
alone (0 out of 7 mce), transient post transplant immune suppression with
CTLA4S5| g,21aamkdi 350R4Be &MY 720 YWR0noadukbd @dr O 05 Sndnye fromadas0 t%ﬁ@rﬂofromype
chimerismin 8 of m.ce. As.can.be.seen.in Figures 2B:-E, significant
chineris a%éstﬂétdﬁ‘?éﬁbet&"?%a%eteﬁ' gﬁgn?ﬂfgf araysih agﬁ?r?fﬂﬁﬂr% FYeﬁﬁgge‘js?yS L

Since aggmss spgisias Bel at acept (CTLA4-1g) and Al ef acept (bl ocking the

i nteraction of 8) are available for clinical use, the present results
suggest a pot difowatytgmetensfop| chimerismi and anslifinengr: \eaalysisp frsaeHEHsM: he
i nduction_of .durable 20he et i i . - Lve
condi t1 oA =00 BroBPRGIo Far oo Eib PEASRELARR: SEIRAn: Bk D
Al t haggh (HbERY- rpBRbehria ) end désor i(PepD1-nfleapjositc isotrtiosyiankte SGRETCY)i ¢
enbodi ments thereof, it is evident that_ nany al tEr nati ves, i fiﬁ%&i ons
and vari dMHéndassd agtigensydn Hspeangpmic mrpdehgal-GREP Ldd prd ek A-

Accor di nglodiks {iSreALFRIRMIAAIRTRLALR 1l ho R IRl dozppat | ves, modi fi cat i ons

and variatirons t n the spirit and broad scope of the appended
cl ai ms. Multilimelngd €himeariszn waaiperfosnaineh pernaermhiragnal 10ctat i63ndayspesti oned

Speci i1 carRoent; SpleReesden e, piprele Tnspad Mg dsdro it Ehfkon, © |
pat enk orpgyat gsor 2aRALIISAL IPCYaand PaR ffolidlving affibage markers: Anti-CD4-
Allophycocyanin (APC), Anti-CD8-APC, Anti-CD45/B220-PE and CD11b-PE. All
staining were performed according to the manufacturer instructions (BD-Pharmingen).
Fluorescence-activated cell sorting (FACS) analysis was performed using a modified
Becton Dickinson FACScan.

20
EXAMPLE 1

Establishment of a mouse model for minimal conditioning

Considering the importance of providing empty niches for successful BM
engraftment, the present inventors initially determined the minimal myeloablation with

25  busulphan which induced durable chimerism following infusion of congenic B6-SJL
(Ly-5.1) T cell depleted bone marrow (TDBM, 25 x 10°) into B6 (Ly-5.2) mice. Testing
doses ranging from 10 mg/Kg to 100 mg/Kg busulphan, the present inventors showed

that donor type chimerism above 50 % was attained at doses higher than 50 mg/Kg (40

+26 %, 66 + 7 % and 75 * 2 % chimerism at 50, 60, and 100 mg/Kg, respectively).

30  Consequently, the sublethal dose of 60 mg/Kg was selected for further use in all



individually indicated to be incorporated herein by reference. In addition,
citation or 24 identification of any reference in this application shal
not be cowetirad2:s an admi ssion that such reference ispavaitabb@rzs prior
art to the present invention. To the extent that section headi ngs are used,
t hey shoul d not be construed as necessarily limting. WO

2012/ 032525PCT/ 1 L2011/ 000726 25 WHAT b$ CLAIMED | S: 1. A nethod of treating

a subject,,in t{: R{Eetgdmg cePalk hEIQrChEIhM fof é’é}ﬁﬂc’&@hywﬂlh%aﬂﬁﬁﬁloﬁ’etﬁmﬂﬂ hﬁl ng:

(a) transplanting a non-syngenel c cel I ssue transplant into
subj ect, hmtt&ympnocgzaasd)ytarsmglphmfmslonoﬁmtl -€8% 4ndrratin@PB depleting ynipiedics. cel | s;
and (b) adm nistering to the subject a therapeutically effective amount of
an i mmunosuppr essi ve regi hen conpig 5%UQ@E%% phi ngosi ne 1- Phosphat e Recept or
Agoni st, a B7 nol ecul e inhibitor an CD58 pat hway i nhi bitor, thereby
treating the subj ecChimerism induction with new clinically feasible agents
5 The well tolerated combined sublethal conditioning described in Example 1

above presented a formidable barrier for engraftment of allogeneic ‘megadose’ T cell

depleted bone marrow, and no chimerism was achieved when using bone marrow (BM)

alone or BM with FT'Y720.

However, addition of transient post transplant treatment with CTLA4-Ig, anti-

10  CD48 and FTY720 (Figure 1) led, in two independent experiments, to marked donor
type chimerism with a median follow-up of 116 days (range of 70 to 163 days) beyond
cessation of immune suppression (Figure 2A). Thus, while no chimerism could be
detected in mice treated post transplant with FTY alone (O out of 7 mice), transient post
transplant immune suppression with CTLA4-Ig, anti CD48 and FT'Y720 resulted in

15 more than 80 % donor type chimerism in 8 of 11 mice. As can be seen in Figures 2B-E,

significant chimerism was attained in both the myeloid and lymphoid lineages.

Since agents such as Belatacept (CTLA4-Ig) and Alefacept (blocking the

interaction of CD48) are available for clinical use, the present results suggest a
potentially feasible co-stimulatory blockade approach for the induction of durable

20  hematopoietic chimerism under non-myeloablative conditioning, as a platform for cell

therapy and organ transplantation.

Although the invention has been described in conjunction with specific
embodiments thereof, it is evident that many alternatives, modifications and variations
25 will be apparent to those skilled in the art. Accordingly, it is intended to embrace all
such alternatives, modifications and variations that fall within the spirit and broad scope
of the appended claims.
All publications, patents and patent applications mentioned in this specification
are herein incorporated in their entirety by into the specification, to the same extent as if
30 each individual publication, patent or patent application was specifically and

individually indicated to be incorporated herein by reference. In addition, citation or



2. The nmethod of claim 1, wherein said i Mmunosuppressive regi nen conprises a
short term i mmunosuppressive reginen. 3. The nethod of claim1, further
conpri si ngoordists2eni ng t he subj ect under subl et hal, | etrbahLoni/sewpral et hal
conditions prior to step (a). 4.The nethod of claim3, wherein said

condi tioni ng conprises non- myel oabl ative conditioning. 5.The nethod of
claim3, wherein said conditioning cor®drises T cell debul king. 6. The nethod
of cl ai mgntitgtict 6f 831 @feferkelih tidebpplidatign shulphdtstesconbioudd dsemmdmisgbn

debul king. 7. The nethod of claim3, wherein said condjti conpr.i ses
adni ni st ikatiseeh stfergncaiskaaileblngs AgioREIt 18, tp @resertiigyensiong| autﬁg?xt%@@ Ein

said al k%’a&}onr}%agﬁggare%%@, rthe%fes?loﬁfﬂsdblt BQ%@nstrued as necessarily limiting.



26 9. Use of a Sphingosine 1-Phosphate Receptor Agonist, a B7

nol ecul e i nhibitor and a CD2/ CD58 pat hway i nhi bitor for reducing graft

rej ecti orwof20m/a3e32syngenei ¢ cell or tissue transpl ant i rCIsbj/e@r6 wherein
said transpl ant conprises bone marrow or |ynphoid cells. 10. The use
of claim9, wherein said Sphingosine 1-Phosphate Receptor Agonist, said B7
nol ecul e i nhibitor and said CD2/ CD58 Bét hway i nhi bitor are adm nistered as

part of AVHAIIES CeARER®MMosuppr essi ve regi men. 11. The nethod or use
of claims 1 or 9, wherein said bone marrow cells conprise T cell depleted
bone marrow cel | s. 12. The method or use of claim1l1l, wherein said

bone marrow cdlls compticieofesmting ROsBfdce i herUoSO eIt 8k kissue transplai theThe
met hod or use of clainms 1 or 9, wherein said cell or tissue transpl ant
conpri sedneshedygomprisingan. 14. The nethod or use of claims 1 or 9,

wherein said hi n L 1- e : ' hS: id
87 ol ecul e | N0 bi fannianidie 4 A0S RYAACRSGAPL fisdIAblah® ] IHERABE OF' 1
a sol ubl e CD58vHegein said trandflant Thmpnisdstmae martoseonlfympheaidie!ly; amd 9, wherei n

sai d CD2/ CD58 path .i.nhibitor is selected fromthe graup consisting of a
sol ubl e CD2 pt('g)[ ei \r%\‘% 1815105 | te BJﬁFbtaeﬁ rapgicay i@fgﬁﬁgvgr‘?‘ﬁ%‘élﬁlffa an

anti-CD58 anti; : ; ¢ ; 1 iR sai d
S0l ubl 6 DB Ly oyiosuppressivi e aiR B ing e S sife AlFHodshatd R o
use of cl ai s Agonit,or Bi4molgirelednhibgiai dndspHRGEIPIfepathwen delpbisere tiRselspt or
Agoni st, said B?t.rml ecul.e inhibitor and said CD2/ CD58 pat hway inhibitor are
adni ni st er ed ér(‘iﬁé%h{aéﬁ?lfa * WD 2012/ 032525PCT/ 1L2011/ 000726 27 18.
The method or use of clains 2 or 10, wherein said short term

i mrunosuppressive reginen is effected for up to 6 nonths follow ng
transpl antati @n.  The method of claim 1, wherein said immunosuppressive regimen

comprises a short term immunosuppressive regimen.

3. The method of claim 1, further comprising conditioning the subject under

sublethal, lethal or supralethal conditions prior to step (a).

4. The method of claim 3, wherein said conditioning comprises non-

myeloablative conditioning.

5. The method of claim 3, wherein said conditioning comprises T cell
debulking.

6. The method of claim 5, wherein said T cell debulking comprises short
term T cell debulking.

7. The method of claim 3, wherein said conditioning comprises

administration of an alkylating agent.

8. The method of claim 7, wherein said alkylating agent comprises

Busulphan.



19. The method or use of claim 18, wherein adm nistration of said

Sphi ngosi ne 1- Phosphate Receptor Agonist is termnated 4 nonths foll ow ng
t ranspl arwet20em32525 20. The nethod or use of clains PBTAL2019000%t6er ei n
adm ni stration of said B7 nol ecule inhibitor and said CD2/ CD58 pat hway
inhibitor is termnated 3 nonths follow ng transplantati on. 21. The
met hod or use of clains 18, 19 or 20, 26herein said adm nistration of said

B7 ol ecul e i mhi bi tgge af'@l Spt %&D?e/ @iﬂl%smwmxepmmpgohm h Behcetgd every
two days follow ng transplantation until day 22. The nethod or use

of cl ai mighibitqihareianCB2i(dD 2 prkivey r mhibaier o‘or g%duaulg?gwﬁl giestien| ofh# Biofor and
said CD2/ CD58 pa inhibit f

transpl ant a elngir% éuerll.li}tl\é:iltlsaue h@’&Sp Tint 11? % gj%gérﬁxgle?rég t%(;ﬁgré{ O#Hlfgr?gaél ?7)8%1 or 9,
wher ei n sﬂard)vsub]yﬁqﬁloicsceashurran subj ect. 24. The nmethod or use of

claims 1 or 9, wherein said non-syngeneic cell or tissue transplant is
derived froma donor selected fromthe group consisting of an HLA identical

al | ogenei ¢ dongy, afheHid BPRAif1eD! Whtteift shRUSHEh G0t A PR Ae SE0GBRE! C
Agonist, said B7 molecule inhibitor and said CD2/CD58 pathway inhibitor are

administered as part of a short term immunosuppressive regimen.

11. The method or use of claims 1 or 9, wherein said bone marrow cells

comprise T cell depleted bone marrow cells.

12.  The method or use of claim 11, wherein said bone marrow cells comprise

hematopoietic precursor cells.

13.  The method or use of claims 1 or 9, wherein said cell or tissue transplant

comprises a solid organ.

14.  The method or use of claims 1 or 9, wherein said Sphingosine 1-
Phosphate Receptor Agonist is FT'Y720 and said B7 molecule inhibitor is a CTLA4-Ig
and said CD2/CD58 pathway inhibitor is a soluble CD58-Ig.

15.  The method or use of claims 1 or 9, wherein said CD2/CD58 pathway
inhibitor is selected from the group consisting of a soluble CD2 protein, a soluble CD58

protein, an anti-CD2 antibody and an anti-CD58 antibody.

16.  The method or use of claim 15, wherein said soluble CD58 protein

comprises a soluble CD58-1g.

17.  The method or use of claims 1, 9 or 14, wherein said Sphingosine 1-
Phosphate Receptor Agonist, said B7 molecule inhibitor and said CD2/CDS58 pathway

inhibitor are administered concomitantly.
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18. The method or use of claims 2 or 10, wherein said short term

immunosuppressive regimen is effected for up to 6 months following transplantation.

19. The method or use of claim 18, wherein administration of said
Sphingosine 1-Phosphate Receptor Agonist is terminated 4 months following

transplantation.

20. The method or use of claims 18 or 19, wherein administration of said B7
molecule inhibitor and said CD2/CD58 pathway inhibitor is terminated 3 months

following transplantation.

21. The method or use of claims 18, 19 or 20, wherein said administration of
said B7 molecule inhibitor and said CD2/CDS58 pathway inhibitor is effected every two

days following transplantation until day 6.

22. The method or use of claim 21, wherein said administration of said B7
molecule inhibitor and said CD2/CD58 pathway inhibitor is effected once a week from

day 6 of transplantation until day 90.

23. The method or use of claims 1 or 9, wherein said subject is a human

subject.

24. The method or use of claims 1 or 9, wherein said non-syngeneic cell or
tissue transplant is derived from a donor selected from the group consisting of an HLA
identical allogeneic donor, an HLA non-identical allogeneic donor and a xenogeneic

donor.



