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METHODS OF | MPROVI NG STEM CELL HOM NG AND ENGRAFTMENT
FI ELD AND BACKGROUND OF THE | NVENTI ON The present

w0 naentisamn rel ates to nethods for inproving hoP€DEL2006/001381

retention and engraftnment efficiency of transpl anted
cells. Bone marrow transplantation (BMI) is a clinical
procedure in which pluripotent hematopoietic cells
METHODSOF IMAROVENGOSEENBRCEDY ROBINGAND ENGRAT TNMENT
patient. BMI is the treatnent of choice in several
hemat ol ogi cal di sorders, including malignancies,
Severe Conbi ned | mmune Deficiencies (SClDs),
congenitally or genetically determ ned hemat opoi etic
abnormalities, anem a, aplastic anem a, |eukem a and
FIEIJ3 tAeNID BAGSGROUND rOR THE INVENTIOot ent hemat opoi eti ¢
st cells.usually reside in the bone. mayrow, although
o B® BIESHY IMETRR FRIEES 14 melogh e 1SGHGRE Bpmin, rtention and
engr&ﬁﬁ@ﬁ@fﬁ(ﬁ&ﬁgl&tﬁﬁﬂﬁ&lﬁ@@beﬁts' c stenfprogenitor cells
G uckman et al 1989 N. Engl. J. Med. 321:1174).
AUBQﬂC thagew ptramﬁpianmome RMIPoiseta clivishl progeydutse in  which

urf 4 ant
plurip 2R hookeffic i BhiobBiea e e BB M L o pnoplanisd o
patidntNai Brthe abomayusof chbhdeﬁﬁfse‘lfdiéliihérﬂdfﬁlbglbﬂ di$RaRS Shtlading
nmyeloid stemcells. Both further differentiate into

mah%‘i‘%’@@ﬁa PEYerg et pubimsd  kmpne yideficdenciast (3ells).osangsaitplly or
gene?@?l?}’sr enée}\%glFB nfa?%do?etl&ava%n&gﬁé lltfege a‘h@ﬁ?é:' ta%f agt% anemia,

conmi t gl ven
leukd:mramg@steiﬂxﬂnm,swl ynphoid stemcells d| fferenti at e into

di ff
! PGy FhibStaf F%m%ms?w%flg%@e%sugm g5 it Bore

mari®@s| élﬂﬁﬁgh SeorBaBRANA 1§, arlPINPC ViR BondIBSburee! b, traﬁ‘l@ﬂantable
pl atel ets. Under st eady state conditions, the majority

hemaippoigha stspupiseenitost eshs Afdughnuge di-1 ef abd9BE Nebingk J Med.

21 00R, PR ARGE boohSHOTATHD B BER y o

surfaeaYCIDE! amighh.i Bethaiopbietic Renpeslisplifferahtiot @ %l@)ﬁe of two major
t r eat ment Wltfl nmyel osuppressi ve agents and/or certain
pathyayhr cﬁbfaﬁremt% Gnebeid viawt eslls. orspygiows steay gells.  Both further

diffe {5 {o%ggen?]tgf“éelggm g%ltﬁrtgé]%(gaﬁnrg&e{gre%lggﬁ &al.! e(%«? El%@:nitor

I nfuse ost e pot enti al
cellsgrage dst ﬁlermpmtydorrm}f -gthetval dndnee nemmittetictol avgders tedhiimeage.
lize

or c e Thus, PBS
Thuf G P R SHIE BBt [gF GbIer Bl Ghd eleid stem el
diffeeéiftdiatd RBgitol BEREFOFBHALEYES nBitforHils] &IRtroyhis Bdsophils,

monocytes, mast cells, and platelets.

Under steady state conditions, the majority of hematopoietic stem and
progenitor cells reside in the bone marrow and only a few of these cells are detectable
in peripheral blood. However, stem cells may be mobilized into the peripheral blood
by treatment with niyelosuppressive agents and/or certain hematopoietic growth
factors. Studies have demonstrated that peripheral blood stem cells (PBSC) infused in
a host exhibit enhanced potential for engraftment as compared to bone marrow-
derived stem and progenitor cells. Thus, PBSC mobilized by chemotherapy,
hematopoietic growth factors or a combination of these modalities are currently used

in both autologous and non-autologous transplantation settings [Anderlini, P. and
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i n both autol ogous and non-autol ogous transpl antati on
settings [Anderlini, P. andKorbling, M (1997) Stem
W@ ®635%85 9-17] In the case of non-aut ol 0gousPCT/IL2006/001381
transpl antati on, the donors of stemcells are healthy
i ndi vidual s and the procedure for nobilization of stem
cells into the blood streamnhas to be achieved with
Kortding, nid. Cﬂl9§abr8tant Cells tlﬁ; s9 &ﬁ]s eln shencvasel b8 non-autologous

ranE e iAo el s Spdrg or

mobilatior M%mar&wseimo ki Bxd)@utslt&amt RasStoeh aﬁﬂeﬂ:ﬂo@ﬁﬁ'rﬁfﬁimal
cells, nmore differentiated cells can be used

dlSCQmﬁms pincthises atens eslls mabilizagion with @ﬁr@fém@wogrowth factors is

prof O oo Sk ool PR Y RIS RRRE ™

dl hea&diﬁom:ttr stemtandpogeaitot Mrsamoﬁsdﬁferalﬂla’@d(balls can be used
rocedur.es ,are either, |nadequate  or ngnexi stent
for tigppplanaion, e tgsgment of Aisprsss a1 sondiliensed spesiic ereags or tissues
charﬁétéﬁéé% by cBfl Qify'sﬁﬁcﬁ(ﬁf' PRIl ¥&iet. hqrd’imﬁaxg}p Eu(%hhﬁﬁgases current
conditions. ExXenplary cell types suita
medtmhﬂu@;ﬂpmstoatsungmal piokedies are eithér inadeguate de nonexdstant] Caljular
hepat oc fes tinal cells ndocr i C
ther{fRah SENhESor (RPN Rl S ot EHR i TP ELhORRY Forfese
condiB6. Sib@mi’oldryl ceRtthipednduible i alsmsFActatioh MoTRR: Seth@l @Ssue
t hat en%lﬂpf tment of transplanted cells can

derivggc seldss theppigeytes smyemyitesn retinal ueellsy sadecsine qallgs melanocytes,
keragﬁ&{{ﬁ g%&gh r&,r .Spit ten%en sHowit )i 'B?)ltlﬁam %[ models and in

se an er neuro egenerati
humdn Ssnmhe’s tht mgmftnwlnt of tsansplaatdngedls| cmt sxccmfiﬂllyereestabhsh
for exanpl r [

) ed for, e, treatnent of ischeni.c
tlSSU& mji Bi5atogyrony Lot be, apgﬂw?ff rt%ﬁ@Iﬂ ﬁwf d@riipson's
D1seta§eeﬁid &llﬁk}ﬁzhﬁﬁle {Rve AR8de. INIRSHI Ebllsaﬁféh as myoblasts, can be

ucagon-rel at ed di sease or conditi ons. renti at ed
tran&ﬂlmm@ig

fox) flos exasnpley tmtmgrrrp)tﬁ tchemi @nﬁa@mdpathy cIstatlcblds can

an aIs be r,a | an for exampl.e, for a ive
be ifhiRp s o PR R G e e BHETRY B i AR iase o
concﬁﬁ@vm Dﬁfdreﬁtﬁecdnmb@d kélks, eficH AR08 ab® dbsdritRUes 2&n
hepat ocyt es and neur al cel s ,,are cleared fromthe

also jpg dsansripntedviorgexamples @rmavv%wmmh@émetth Neaslisze to

ta
e EAbey O 38 oy SBRWE Tk R ARG ot Baneplanted cols, sych as
hepa'fd)r@ntesmnd]rﬁﬁﬁd 6e1l62 Sre IbJareEfrbmrths body fﬂbmw@trhtsp‘langa,tlon and
enti on and en raftmentggf transplanted cell s

ch
do ngElopRls rafEctoreRs gabguRt 63° Rophe vpenspen 199765313
18; GaRhRREAT: QN GéﬁeoTﬁéraﬁ* 190430120 T VEff 199 % gmg)ro%% Thofding,

have been only marginal l'y effective.
retertfinnearidesagrafinnant Déuamsplam&@ﬂs fuch ap dmhtmegt aﬁhbpatoomg avith

Condh B SR B S S RSk BAERS 45 out

marg@ihlly effe@iRer Th, BifoMé Hevdbeat BireditREMRtIRUs ¥ bSolfrRf and
storage of the freshly prepared cells (see, for example, US Patent Nos. 6,713,245 and

6,821,779 to Koopmans et al), in order to provide greater numbers of cells for
transplantation.

Following transplantation, cells must migrate towards their target tissues.
Chemoattractants, such as certain of the cytokines (CXCL1-CXCL16, and CCL1-

CCL-27) aid in steering the cells towards their objective. Stromal cell-derived factor
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transpl antation. Foll ow ng transplantation, cells nust
mgrate towards their target tissues.
w@eh@moedsss act ant s, such as certain of the cytoRCTER006/001381
(CXCLlI -CXCL16, and CCLI- CCL-27) aid in steering the
cells towards their objective. Stromal cell-derived
factorla (SDF-1 a), also terned CXCL12, is a povverful
la (SD@‘HIIE)I hisa ¢éraeid @XCCMAS@ pebdriul d}mmlowdiamgnt of CD34 * cells,

t t t d | Al ut
e ST %S5 b T o B STBBI 1. O e
S i
T TGt e g G
(Mc@rathiaBemnt Bllol 1999:21944De56p alld) adulﬂhoad s(@fn@lhBﬂmét teaopml.

oS HEDIIT! 15 RS efaASH B F5 P TP

CXCamﬂeﬂnSkﬁhE %e@ﬁ@d4 QX Bethk Scoghee eleteptdutireSDRAYeand is
i mplicated SDF-1 a/CXCR4 as a pathway that activates

exprgpssth Qib|sfesn rfslle c ukegenp siigies n%avgn Hankﬁﬁqfi‘g SBErivgXChtupy a
path%ége erh \;a%s 1 6@1215%115 %@%&l}ﬂé?tﬁéﬁég?g anfdl h(yni%gAduI%%o Ahjury

(JairGDRGitdiape pf ; Bk it Achd 31 TAS ADRBOA/Deeemisrii8a b@H By b8l 17—
181 tracel l ul ar peptidase that cl eaves di peptides such
*SDF-1 a fromthe N term nus of pol ypeptide chains

af i adipegiidylepRiasen 1e! PPEV) 185 Bembrane-bound _extracellular
non-| i neage-specific anti gen whose expression in

peptkfbiﬁgﬂ@p eleavgsclipentides sveh as SDTs1d ﬁonetjlqll\étmmmys of polypeptide
tiapion and activation. oteo i
chaily 45 B RS oS kb, R bt {5 TRER “Fhose
explebslldm tm lefmAigpdicict andeothdrt cellt d rgnddied WHC WiffaéambitibY and
chenoki nes(Baggiolini, M. 1998, Nature 92: 565) .
activaiipry dfrotegltic; dempess of ehearokings e implieations gyigh respect to the

i§PEELAEPLLPASNSA D PLANSED ARt g5,

Natu?cééz sma)u Acad. Sci. USA 95:633 1]. Inhibition of

PI V t ty [1s )
SREHE SR <thes Whdhis el 2R Eoplayy B agisration
and (ﬁﬁiﬂlﬁzah@n P-LelR &@]fehfak?@féﬁ& ells !?ﬂlg&{jet AL (13b8) Proc. Natl.

Sci ence. 2004 Aug 13; 305(5686): 1000-
AcaghpdistdpHE 6T |- tion gf ¢ndegensius CIORPDPREV adivity on CD34"

coll s S R o o B Bl PP, FSRRRAER Brapr-to

(Chrigtgplatrionn ch B Aer+ak,086iehted XD 0dE g 130 68@)"‘1‘0@6— 1003;
the _am de formof niacin (vitam n B3

Chrl;g@ggﬁrég% AeWgénd, J Immunol. 2002 Dec 15;169(12): 72?0 7008) whlle N-

terminal-truncation of SDF-1a with DPPIV results in failure to induce the migration

of CD34" cord blood cells.

Nicotinamide (NA), the amide form of niacin (vitamin B3), is a base-exchange
substrate and a potent inhibitor of NAD(+)-dependent enzymes endowed with mono-
and poly-ADP-ribosyltransferase activities. ADP-ribosylation is implicated in the
modification of a diverse array of biological processes (Corda D, Di Girolamo M.
2003;22(9):1953-1958; Rankin PW, et al., J Biol Chem. 1989;264:4312-4317;
Banasik M. et al., J Biol Chem. 1992;267:1569~ 1575; Ueda K, Hayaishi O, Annu
Rev Biochem. 1985;54:73-100; Smith S. Trends Biochem Sci. 2001;26:174—

179;Virag L, Szab6 C. Pharm. Reviews. 2002;54:375-429).
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ADP-ri bosylation is inplicated in the nodification of

a diverse array of biological processes (Corda D, Di

Grolano M 2003; 22(9):1933-1958; Rankin PW et al, J

Bi Ohe Ehévgend @8 KTIB4ib4Sy] lizandferdsés rBpoasibke Mr mbn@l or poly-

Bi.ol Chem 1992;267;1569- 1575; Ueda K. Hayai shi O
ADEibReyieEgn grast feiinodds saker l}e@-um,vedsﬁﬁ el signolppg g és core

histoRO¢NEN B¢hz 32 A0hs L6t a’lz.7‘Bioés%%;s\/izb@izhg()ﬁ%@%),(%he alpha-
: Ph 429) . Th genous

arm Revi ews. 2002; 54: 375- e en €eno
subuafdPof i hetergtrinierin SFER-binding dSpopwitding fher smeHoGldrse Rho,

ol y- ADP-ri bosyl ation regction i fy nol ecul.es . ..
monPfioi? , 8 i, ploBryR (R3S LB REED e the R BosERsiagignat
modifitafidniZled td-QdtEvafion @k idlctivatioRESTSRYISfundhR ; Mddufated by these

164-75 t he al phasubunit of heterotrimeric

. ) . . .
proterrwiphR; ¢l ¢ EP19)Ches 79002 A 94 HOr 245 PupidR it gl Biochem J.
JRO[TRY. | ct| I ' 34ad.061 21 A\EF- 2) . These

200 post'?ﬁ gﬁdgﬁéitelk glr'fa rrft;(ﬁw(?%g{t ?Q%S;Qf%g@ ?%d)act i vation or
I Nn8IcS.i Patt | Applof200af12475Hic tteaohes nindl ulsat el A1Y264 hasibitors for

. [ Lupi |, J Biol 00Q; 275:941
1mp1§5§1§§hgéﬁ§nﬂ% !?f,ﬁ@@flgt%f)g o Rl asnaphy b 3@!@7@%@@ ell
homglgtté |bgt5<gfﬂarrov1/ andBHyoaBRRin? M IunbeP of fhggﬂi]z]gcl %)[’)%Oé Sheth cells.

at . 2004/ 0247574 teaches the use o
It deeshndsi teaels dowm-tegplation o ENgo sltfrenexpiesdian dutyatbér down

e AR R SRR DL 1 NG SR

doesitdatiz @ 146 BOhicEtiRIMiCe fdrsdownt reg@iafing0D2b&aM e expression.
down-regul ation_of CD26 surface expression but rather
doRk Tr Agnkication NLEB/08PeE disstases, thec ugee of wiqojinamide, and other

o i fi | .S, . _ 1:024°

ot FREEL CER ol it RO 269 i

progsuitdracelse x f@ssiepn PCHCILOYIM(6da tibesn nbl @&icB Ofbdinistration of

nico‘gwl Scilsl(p)ts c?rs tegga%use ?ﬁqnanlpgf tf{lgt%a{?%ts g:»;ut ?ﬁ%g?ﬁtcﬂr}r?ernt of cells, or

admHidtfa868 WV irdddtRRmide %thH&V&dgié[?_@&{yo? Gl &P MO intervals of 3
proggnltop cells. However, I'LO3/ 00064 does not

dayst et b3, agtiministrtien o mieftinaingdst fonami-citeni @nd arneprogamitor (i.e.

hom reteni.i on and engr.af tnment. of .cell. 0 . .
comppiladliek popRIHORY o i SR HIOS, of WeotEmide wrbgurpysion
of caiilitichs @ ceflbRE brdlifeatival s of 3 days or |ess,

adm ni stration of nicotinan de to non-stem and

nol- by degarloreothg jobiect cafnthiy tievpntien| to pwerapmei basdrawbacks

descgipgd i %ﬁér[tgit 4200 lt%%\t%?ehgr%q: §¥i§% F%ﬁﬂéﬁn?&} \élinﬁ inSPe':[]hods

conditirons-for ce

for théenlehoereedt o colbnsigtatioh, fetehtion Avehbming potermboL@aBplahed
cellsd rawbacks ‘

SUMMARY OF THE INVENTION

According to one aspect of the present invention there is provided a method of

enhancing cell engraftment potential, the method comprising ex-vivo or in-vitro
subjecting a population of cells to an amount of nicotinamide for a period of time
sufficient to enhance cell homing and engraftment potential, wherein the method is

further characterized by at least one of the following:



described in the currently available treatnents and

provi de conpositions and nethods for the enhancenent
wW@R00cmb35431 grati on, retention and hom ng pot enPCHIL2006/001381

transplanted cells. SUVMARY QF THE | NVENTI ON Accordi ng

to one aspect of the present invention there is

provi ded a nethod of enhanting cell engraftnent

pot(@nt i athereihesaivetpopulatompofi s¢llsgisex- hénuatopaietio -stdoh r amd/or

subj ect,i ng .a,.popul, at.i,on .0 ells t .a nt o
progg Rl PRI FE AR S BPpE of Tine el BRfiop lorstem cel
exp@RIVANGurEeY ¢onldRTBnS thsafEki&F6BdtdRRd/ oPHoE iR kell WRRMSION;
the method is further characterized by at | east one of

t hélif ol Mdreiy spid) ampente ph niestigapisisuanst said periodedf ¢iniesare
sleBBSTRLRACLF Al i RS2 BRI Pl qprutation o

celld g bt foe stent ankdtor ppégemitoetdll exppadici;on, or under
corzﬁll' tiong i nSLiff,i ci ent Lor stem and/ or progeni tor

celll) ex 5ifis PepRlatign ol icellyi does apat dRglude Rpmatopoietic  cells,
. > . o / O o o .

b A b B B By L PRI A G yppited
- progshiterdetls poptheatatepviaic steh lapd pragenitir debis, o tearbryondé stem and

%}r z%‘]glren'gt,or cell expansion; (iii) said population of
Progeg'Y'“tdes not i ncl ude hemat opoi etic cells,

he Y opghig sijesi s GeihbSbsded onmaligas; cells, early

liver progenitor cells, conmtted progenitor cells,

nohvhenadid sebieeting is inthe#heenge efepvtoinecel | s, or

e YOni G ' i (lLy) said

su fl ct |S%S§P§g<}t%&tqﬁ§{ %%gg%eglgé gfﬁ%t%’rllléﬁg’s; (v) said
sulfyigct isaid sulsjectingtinin thesbsmee of stamayll Gt g SCEY,i ) said
subj.ecting is.in the absence of ELT-3 ligand; (vii) .
saitgit ulﬁiﬂac“t“g Ging 1§ po tt‘?sﬁ‘ae"ﬂ1 5865 08 gsanulecyis s@lopy rsttudating
( S@kor (GOSH);) said subjecting is in the absence of
granul ocyte " col ony stinulating factor (GCSF); (iXx)

sai(i&) sulsid stubjeefingss imthebscabs ehaeealy aating aytblinardndng

cytokine;.,and (x) .said subjecting.is in the. absence of
a It( e g%‘flisﬁlae‘(étﬂ{gd_ﬁ {The'e aﬁ%‘%’ﬁf 8#?1&‘“% FURSY E’gfneas pect of
t he\dosidfiento aAVBsE asiect REMBe iptesehOMvaRSoR tHERd N9 r&fided a
transplanting cells in a subject, the nethod )
metoshpt iansianting) cells -ini & suljesj dst method eummrising: on (df ex-vivo
subj%l@ti:dgﬁ Igog)g]&gi'gﬁ :pg ?eﬁ%nﬁﬁkslirf’g 2 &k t%%ua%ou%( of nicotinamide for
a period of time sufficient to enhance homing and engrafiment in said cells; the
method further characterized by at least one of the following:
@) wherein said population of cells is a hematopoietic stem and/or
progenitor cell population, and said period of time is selected insufficient for
stem cell expansion, or under conditions insufficient for stem and/or
progenitor cell expansion;
(i)  wherein said amount of nicotinamide and said period of time are
selected sufficient to down regulate CD26 expression by cells of said
population of cells but not for stem and/or progenitor cell expansion;

(i) said population of cells does not include hematopoietic cells,

hematopoietic stem cells, mononuclear cells, early liver progenitor cells,
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a period of time sufficient to enhance hom ng and
engraftment in said cells; the nmethod further .
webaracises i zed by at |east one of the follow nBCT/{1i2po6/001381
wherein said population of cells is a hematopoietic
stem and/ or progenitor cell popul ation, and said
period of time is select ed | nsufficient for st em cel |
examsderd poeenigaecllsomar hqrmtgpmm(mte;ncamrﬁmrogmos_togm, or
an [ nsi on i erein sai
arrg{l}l%t;yogl&% cob&)h :%S eoran ’said period of tine are

s e et edaid stibjectingris irf the dbsence eOmltAbRs;CD26 expressi on
ells 8f sai d popul atjon of cells ‘but not for stem

an Yor 5 @glﬂpqtg),g 13 i the @bseRpe pbmeytpkipe:) sai d
popw) at isail s@fjeQflglis iR abRAL f)f‘ﬁ]lff' dq (%%ﬁﬁfat opoi etic

cells, hematopoietic stem ce ucl ear cells,
ea(YI}b | isaid subjeasipgris inothe absense obstemtctﬁ:]da dacpo“rc@éiﬁp tor
em an eni tor cells, or

o PO DERRARRSL 5L, S EREDY BESHRILY L5 i

facts b}](:@cfvt)l ng is in the absence of nutrl ents; (v) said
SSbJ ecting is in the absence of a cytokine; (vi) said
su@jX}ect 5H Svlaethgtlml thp gbyeoee of arrga y@ctlm&aortdkm@,\/l i)

( S ) su ?ah& CéLSbﬂaQtlh Bl% ARG %rol BLe én%tgp?n lggt gyﬂe; "and

VIl ectlng 'S In? t
subsgqmtlyocyte col ony stl rrul ating factor (GCSF) (ix)
sa d s ing.is in_ the absence of an early acting
b ¢y fa%ﬁp m%ﬁ) C%Q?H’%ﬂﬁ?%’éﬂ% dithereof. t he absence of a

| a t I
RSl B 08 ARSI i s o

glmbjeﬁftl [l further features in the described

e S PG ORE TR cEpebrtE ¥ L RSHiked e Ped by the

nicofbzafhide ie deléct’ttd) hoffe tHeSgrb i cﬂhﬁﬁiﬂgn@ni‘u@@tlﬂaﬁné@ | £6{cEfnamide
f romthe group consisting of nicotinam de,

analog, Actiretimide mstabalite. a mﬁoémrinmﬁr@@grmﬁab@ite tapg darivatives
therdd.cOt i nam de anal og netabol ite and derivatives
thereof. According to still further features in the
desccarling tpsel duntled fentnes inrdrt desédtRd preferred embodiments the

population of cells is derived from an organ selected from the group consisting of a
muscle, skin, a bone, a lymph organ, a pancreas, a liver, a gallbladder, a kidney, a
digestive tract organ, a respiratory tract organ, a reproductive organ, a urinary tract
organ, a blood-associated organ, a thymus, a spleen, a nervous system organ.

According to still further features in the described preferred embodiments the
population of cells does not include hematopoietic cells, mononuclear cells, early
liver progenitor cells, committed progenitor cells, non-hematopoietic stem and
progenitor cells, or embryonic stem and progenitor cells.

According to still further features in the described preferred embodiments, the
population of cells comprises stem cells.

According to still further features in the described preferred embodiments the
stem cells are derived from a source selected from the group consisting of
hematopoietic cells, umbilical cord blood cells, mobilized peripheral blood cells, bone

marrow cells and embryonic stem and/or progenitor cells.
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popul ation of cells is derived from an organ sel ected
fromthe group consisting of a nuscle, skin, a bone, a

wo youploeBryan, a pancreas, a liver, a gall bl addeeT/12006/001381

ki dney, a digestive tract organ, a respiratory tract
organ, a reproductive organ, a urinary tract organ, a
bl ood- associ ated organ, a’thynus, a spleen, a nervous
syéstcgmiinggta rstill Aodtlmer featgres an sitei delscrfitadt Itreferrbé atmbodimednts the

s SR LTSRS Bebd PP = o7 ©

mﬁ@ébtﬁir%&b s6ifl| fhigherefadtlings lih MR dREPERAINPreREred hibddiments the
comm tt rogenitor cells, non-hematopoietic stem and

stemigiels angi @Weéﬁpn@eomtawlyéﬂw@rdsbléﬁd and progenit or
¢ eAcéorgﬁigCtg <) lqﬂrtltleg é%%\l %{ 1%%1{] A %Ertll%e%laﬁrgfeﬁ?d eﬂlb'i)ﬁ%?ents the

descri pre erre
stemoo&ll‘s areatenqved frem esmemmxelehmellﬁﬁmfodl ng to still further

f f. bed . pr rred enbodi nents _t he
¢ BfF fe.f ﬁﬂg'stgélﬂﬂefafé s%ufr%ﬁ&ﬁf ‘fféerﬂl?f'él WEREEd SopHigRAn e

stem&regyare%ﬁahé& foegerﬁatogﬁef@é aeaiefisc cells, unbilical
cord bl ood cel I't zed peri pheral bl ood cells,

boAecordingdw sl ﬂl@h%rrfda‘fewb iy thei desertitzadh prafdirod eprbogmrltsoﬁle

L1 5 AgC ing to
mertyls o} GERRERer Srhoarih shuahisht SPisnERL o eiPplbpe, furher
comph&sﬁhg/ﬁde §tép@fﬁ6ﬁ6t1ﬂ@ﬂfe%p@laﬁbﬁ rdfitedls @hribhedOfdr hematopoietic
ording to still further features in the described

Stem;ﬁeﬁﬁ Bffl?fefe ernsomitARIvith eiollewing the lep of pxviversubiegting. om
ne%‘a %H*%'u 1ifGRher {;[gre Load: %éA%%)erd r@ﬂnleg eftfbbliiments the

furt "Peatures 1h t eSCr i erre
selecenngosjeﬁﬁmtﬁcbvmlﬁﬁ)?slt emcells are der| ved from a

e o f b et i it Gt B rsmbeipegs the

meth%fd@ rBfC@ﬂHaﬁcﬁg est@rﬁréefﬂhg rhf@fehie BBicARAl 8id @raﬁ%ﬁa{ﬁtﬁlﬁl ltSrther
According to still further features in the describ

compisngrihedsiepbofi wimtl@g tthe p@ptﬂ@mm off eﬂlsaworldgadstfelm early
f t tential. and.t.ra antl furt
hem%tg J)lﬁ&és] ?%131{ rf) 1,(05J ? CPnCOé‘JI’lléag)tt IVH ?rh 8/ %t? €X-vivo
subjéginks enri ched for hemat opoi etic stem ceI I s pr| or to,
concomtant with or following the step of ex-vivo

subcettingdo suH durthar featutss 4a ihel deseribadeprefemat gmbedinmenty e
selegﬁgqgé@éggeﬂlgggljgd enbodi ments the selecting is
e

ected via According to still further features
i nAcberdihgstorstil drtiwrefbatures dn drbdediritesddt jgefefred raiboditsentd the

Seleﬁ&gﬁé‘%{%ﬂqqsﬁg&fﬁ%ﬂgggr aftment potential and

According to still further features in the described preferred embodiments the

period of time is between 1 and 18 weeks.

According to still further features in the described preferred embodiments the
period of time is between 1 and 7 days.

According to still further features in the described preferred embodiments the
period of time is between 2 and 4 days.

According to still further features in the described preferred embodiments the
period of time is between 12-30 hours.

According to still further features in the described preferred embodiments the

period of time does not exceed 72 hours.



conprising the step of selecting the popul ati on of

cells enriched for early hematopoietic stemcells
W@rH00i0635¢5 concomitant with or follow ng the sSPEpPIEDI6/001381

ex-vivo subjecting. According to still further

features in the described preferred enbodi nents the

selecting is effected via €D133. According to still

f urAdeerdihgtnt sitlkeBurthar fehmradda thid dﬁsdrﬂpn’dqfrefemd embodlments said

ef fected vi

di .th electj.ng is
popf{ABSH af RIS 5 < ReRiopoielih et ikt pipegmios cefl popbletipp i seid
peribdl ©f Bk 86lseRSBRRTINBEINCfent 3¢ siefl ée‘llq:x?flns‘idr{m i s between 1
and 18 weeks. According to stil urther features in

t heAegerting ivedilbiusther fee@we@nmd@ﬁ dp@nmlsedtmefeped |enﬂi>ochfmemtmld

pophBuBFLITER & LRAnfiofRe oMb ietiBrklinopkitiofind said
subjeetingnid peiffoﬁmdmmd&r b@idiﬁi&fs nﬁl]lﬂﬁkéierﬁ fdxasg.ag cfe @fﬁﬂiﬁisf(bg to
t n e escril pe rererre
onterpiding o SLRORbRT St i istcee b sisHed ombod s ssaid
con@i‘ﬁ%ﬂi RHsiicledr &y §tém oo & nsfoﬁ%hy Eeq‘?ctécf]fr%ﬁgtgg g?&%)' R5listing

preferred enbodi nents t peri od
of abseee of natrivotsr shwnse obkadh agingysakinds dndrabsarcefof antly @sting
n the described preferred enbodi ments sai d popul ation
Cytoé(f gells is a hemat opoi eti c stem and progenitor cell

popAtedrdiag, toadtll s@thér Pedthes iRfthd idRribed SRéRELE Embodiments
insufficient for stemcell expansion. According to

saidsperiofl of imenis sufficigng te dowvaregiatexprassipe ¢f pI0eay the cells, but
ins B ARe RO, @rgﬁe?atﬂ)qlpul ation of cells is a
|

emat opoil eti ¢ stem and progenitor cell popul ation, and

saiAbcotding 6d btiid fuﬂhqreﬂeitureﬁﬁd thn dedcribed) Prdfe@ets embodiments a
uf.fi expa sion. According to

t.f {
3 Con%etq%lapoq fg#t?‘gé‘fc"?léééllﬂiénég%ﬁ -00eg/glscri bed preferred
SOl & Sl FhotRNKahl: A hOAULibed SRR eRBRIRER the

expansion are selected fromthe group consisting o
effegtieccamans bf nigotinamids is hisl@mugkgbodateightt i ng cyt oki nes

St AEORERS oty B @i B R PEG meiret enpaimeuts the

effeefiaOthh $D b nisaiithriide i PTD- Q(Bn%g?eod 45 vedifht cient to
10 do\I\gcrc:grgdlilrllggJl Etoest?l)l( grrxciﬁgrl e?sge(?cfof the Sreggnttlqul\?enct:lilnltﬁere t:;l ;)I‘OVldCd a
cell population comprising the cells characterized by enhanced homing and/or
engraftment according to the above methods.
According to an additional aspect of the present invention there is provided a
pharmaceutical composition comprising as an active ingredient the cell population
15  and a pharmaceutically acceptable carrier.
According to yet an additional aspect of the present invention there is

provided use of nicotinamide for the manufacture of a medicament identified for

improving stem cell engraftment and/or homing.

20 The present invention successfully addresses the shortcomings of the presently
known configurations by providing methods for enhancing stem cell mobilization and

migration, both prior to and following stem cell transplantation.
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insufficient for cell proliferation. According to

still further features in the described preferred
wenlodsiFeht s a concentration of the nicoti nam BPET/IIR006/001381
0.01-60 ng/ M. According to still further features in

the described preferred enbodi nents the effective
anount of nicotinam de isd.0-40 ng/kg body wei ght.
Acraledd Betwiss dbfihed, Wit REniEL ahd seRnlific tdif1s d%%@ 'HeR&Sl have
preferred enbodi ments the effective anount of
the same srdapingiad eomsnopdy pedeigpedbhoerofastigaty. skilk sothgiargomdich
r ti
this %trvglj\l/tl Oélée}%?%ﬁg.e ﬁ%gg%lt hotgg grgg ﬁu%?e?fsa ngnﬂii%n o1 egllﬂ Jali]e%li % {h%se
desctibed laatiarcaz bel ubsd mrthapmedcdmrtwmgauﬁ tHe(]fre@ﬁgfrﬁfEﬁﬂifﬁn uitable

accor to.the a ove ds. According to_an
methody %oﬂ% teripds ettt soyihgd nt 1 nipsdit losonflishe thes patent

specRcAMb] qgclﬁdlﬁg YeRERUE, '&ﬁi c&mom Lot QAP tatdr s, 3RetAdls,
actlve I ngre i ent the cel popu ation an a

and gamissceetiustintive andy epd adztl intepdadrto de linkitivgr di ng to yet
an additional aspect of the present invention there is
provi ded use of nicotinam de for the manufacture of a
BRIEE@MBTI@N@F THFEORIAOWING®T ovi ng stem cel |
gyaftnent and/ or hon1€%. The present |nvent|on
he duveniion, ishpreincdeseribede by mawtof sermgls @fly+ wish reference to

the #&E&ﬁgﬁﬁﬁr{%&lﬁﬁ% sCaRth %ﬂée@ﬁ%fﬁfﬁl gg &fv@w% ra@aﬁgp%iaemﬂ it

en1ce| Ion an
is stomtdal that dre pal'tlamidrsf stovawaregbs e afeétample and for purposes of

... transpl ant. atl UnI ss ot herw se i ned
iltusfrays, fscuesin o i sfered ¢ eshm,entfskg‘d{%%@ﬁ ipveptiop paly, and

are ﬁes%téaemhe Cadse SPBIfHQfEﬂlM% WIEEsS bARR el Yo BRELO MmN HsEXBT ¥nd
skill in the art to which this invention bel ongs.

readwtmmhoqdedhmwuan dofrahe rprmlcsﬂ@u pind anongevpteaju pspgbenpf the

ol Y3 SRR BB o0 R SRR o e B Bon

in mRRdddtEl tiahadd Seckerd BHCL flﬁﬂﬁn&ﬁhl%defs[hn@ﬁ@&)fﬁﬁe invention, the
conflict, the patent specification, includ

descggtipmiakenpith tbﬁ dawipgsIping pRpaged i these skﬂlﬁeéi lﬁﬁh%fﬂit hpy the

s R O AR LA bAERLEe omy and, o

DRAWhNGﬁMihgsl nvention is herein described, by way of
le o with reference to the acconpany
dr 500 g1 Pvngha SRRbIG Fepresspighemod HRst WP ete amﬁwﬁgé the
effeétrbfdtﬁ&ﬁidamﬂlé oh %oﬁhﬁg F %mta%&ehl? St rcEl'lsC W& b3ns RO W of

are by way of exanple and for purposes of
NOD/SCID mice. Non-cultured mononuclear cells or their entire progeny following

3-week expansion with cytokines and nicotinamide (cytokinestNA), or cytokines
alone (cytokines) were labeled with CFSE and infused into sublethally irradiated
NOD/SCID mice (10 x 10° cells/mouse for the non-cultured group containing 5x10*
CD34+ cells and the total progeny of 5x10* CD34+ cells following 3-week expansion
with or without nicotinamide; 20 x10° cells/mouse containing 180 x10* CD34+ cells).
Figure 1a is a histogram of the results of flow cytometry of recipient's bone marrow
cells showing homing of CFSE+/CD34+ cells after transplantation. Figure 1b is a
histogram of the results of flow cytometry of recipient's bone marrow cells showing
homing of total CFSE+ cells after transplantation. Homing of human cells is

presented as number of positive events (cytometry) per 100,000 BM cells analyzed.
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illustrative discussion of the preferred enbodi nents
of the present invention only, and are presented in

w0 b@7oe3ss® of providing what is believed to bepthaE.20w@i01381
useful and readily understood description of the
princi pl es and conceptual aspects of the invention. In
this regard, no at t enpt iaonade to show structura

EactefAl r&fe?{sh?hé N¥eRikon idE NGYF & ;’iﬁ&ﬁighdéxﬁag [%%1ments (6-7

necess a fundanent al under
mwei/mpenmeotal gtdvp).ddpraspitatve tlakecytometny hh&lysis anﬁnbngs marrow
i kil.led i.n. the art how

cels Ry S BRI it HEEHR deheng inirayisE g L es chlkured cels

(Figieacltd 61 1bY) ddie Mamwdnesth &éitned éFlFureﬁrl% ﬁlcg flﬁP BhE cells
representation of flow cytormetry analysis of

cultuseq sath qyfokinessof migeitia (igrirey 1 fogndh )mneo]bowat Tfotabheman

e ur.ed
e forhPLERa00, Jore 6L PSSR RGeSl o
and B)gNﬁakreaoepemﬂlsﬁ{bLWOhfbe@FSiRId‘xpﬁesﬁﬂﬁi (R I(F@ﬁi’t&@selc lf) The
bri 1|§‘ t oki nes+NA cyt Llel‘f,lnes al oneé ﬁtokl nes)
T HBPTSRFERF ﬁ YS9 FERITAT ﬂ&lqﬁ*ahwyan cells from
unlabélé@%lﬁhﬁdceﬁgyysg IQaép Chgl EAX g&%ﬁ 13%% gt?xi‘?xs dzteﬁefor

non- cul tured group containi ng
CFSEng ms)aandpeﬁ’éé’rwp(bf(y SIXLSI)Z(F@B%Hg: &i)| $heé (upj)ﬁ:rvmmlglower rlght

n wth ut _ni co 20 X
quadfit? SuBE T i AR Bl 65 e et GRRUERC st e
humb@ (D848 dlistaghane @f thtmay esul ts of flow cytometry of
recipient's bone marrow cel | s showi ng hom ng of
EE/ Thayhisogram shwiag the effen chpicatinamide pngnfvetm migrgtion

of h@nﬁkog)lfofé@{ CAgIR f 63&:151@29&, 6o'ialgﬁfﬂ) h%e%&%g%ﬁ Yl Riration of the

reci ent's bone narro omn
punﬁ.‘&BEBDfﬁ:ébH Icsllafeither thefuns plnandcaltived) ofodfteng3-afeehUdEture with

I's i.s presen as., nu of positive events
CWOEW tm&'[})? 11&8}%%@*@’9@65%?& [of sc%éqm%ﬁz@an@aieﬂoksws) (=3,
*p<0.6B" e§RALE) PR MREREE as Fes@ibed h&giﬁgaeqzeml\lote the enhanced

experl ments (6-7 mce/experinental group)
migiRbpn eﬁeéﬂls@tlltw@dﬁn dwm«ﬁeomﬁlycqimhy@ s of bone nmarrow

ce ron1non ecte and

CoEAG, R R asihe dndis el bt Hihighfla Py 8% mgdiated
bindagd bSceiMdl tb umd)b\zﬁzteh AMesbh ﬁﬁﬁec(ufdsqufdels sle@r ARG, | D3R tells

cells cultured with cytokines and ni coti nam de

cultyred g dessribed inrfgies. il) angr 2 herrimaboveTwerg asiaypk fprcc@ptuse grcharrest
t {
und W B p WA S35 i TR O poByne

Celldiesling butnis) and brr&f SE@re mpalgse?d oidet pedidion (dhbhgsiress) H}deeo
| f The bright fluorescence of CFSE was sufficient to
photography Aspaysd cell PaRwatoReVELS gele Befors awBire fomeylaied, open

mrclSﬁL\l:?ls%h?ferdl Wiae Eytdkin®g -as GRLdrbe@ M P RclRYE Fodeli Sk cles),
and cells cultured with cytokines and nicotinamide (cultured+NA, closed triangles).
Note the significant and consistent effect of nicotinamide on adhesion molecule-
mediated binding;

FIGs. 4a-4f is a graphic representation of the effect of nicotinamide on
homing and engraftment of human hematopoietic cells transplanted into NOD/SCID
mice. Figures 4a and 4b show the percentage of human (CD45+) cells in the cell

populations before transplantation: non-cultured CD34" cells (non-cultured, gray

ovals), the entire progeny of cultures following 3-week exposure to cytokines alone
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CFSE (x axis) and CD34-APC (y axis) (Figures Ig-1li).

The upper and | ower right quadrants represent total
whovanciset | s whil e the upper right quadrant repCEH006001381
t he human CD34+ cells that honme to the BM FIG 2 is a

hi st ogram show ng the effect of nicotinam de on
in-vitro mgration of hemdtopoietic cells. CXCL12
(cytokii®@nglbne,) clopeil omals), mrnsyuakinesri aptahicotinapiidé Neytpolines e,

oo o e SRR S ek B Sl gty Gmined by

flow( b BEIrA T i ard CIAt @éﬂs ngsthal QOe/§Cith %ér%s )(y-(agh's§ The
p<0. 02, **p=0.05) was neasured as describ

mlmPRé’ﬁ ePh ST, reperulatinge cellsn APREYN Wetgr aalp@latedf bE eplogting the
engr%&#rﬁ%qéfeﬂcép Qarcﬁstﬁ)geg te Tgngz r@s @%{ni' a@%sgﬁdgﬁges the estuna%ed

ﬁeqdéhéyl -afeSRa% edltbmndomgumfrect embwt QeilsmBiputd zey adhesivimh
nol ecuyl es Hnder shear flow.,  CD34+ cells cultured as

cytolaet(tigEg 4Ahorsygekines and niootinapede Kimye e rheassbpe shown
in eh b%ﬁpfﬂél'i(%téénﬁleafzﬁl@lgﬁteﬁ NA&HeRBE Af n?kgﬁsﬁsm% Nhe maximum

i mmobilized sorbed”as 10
likelipobg sstimetve. Kighie 4ethomisrihe emamnsphmtyparcrfe&tgra/ﬁmdehuman

anal yzed .under . perf usj shear stress
cells AT eb S e i atiBlaffen G5 He. Blosrey ke gx 1 €834+ cetis
cultup&f %ﬁS-ﬁﬁHeksl rvﬁtl{ ARGtiR4thidy) @ﬁdet@ﬁﬁﬁ‘le&'ﬁyctﬁ@)& Cﬁo'u% bone
cultured with cytokines, as described’in

marrpwyeellsr ware dpallyesfained dwés)FITGmnmaﬂed @@k@@gédhumm and
antibHdfed kﬂon fig aﬂ%@&:&?ﬁéﬂ@xﬂnﬁég 1%(1 Percenta es ]pf (}’f‘l

triangl es signiti cant PaRE e Cond FEFRR
positife neld:sotaren ahvwe whhiadeehi qimdimtec Noesrahd girederbiladi Nafold
FI Gs. 4 .S a graphjc representation of the effect
enbiagpeRiens of CHEATEETON HoMeAGPaICagIATPE AR Eofe i gampared
with RGEBEEREH RlithG gﬁﬁéﬁe% awn@reﬁ | gt ed into NOY SCID mice.
Fi gures 4a an b show the pefcentage of human (CD45+)
ceklGs. |5n-5tcme e@raphpoepieatitanm dithe effettrans@itmatmadd QM) on

the PRGN PRRBHIG S et B HipPaiop Tahetie eStaicons.

Cult@pep Osdte einttm&ywadnl pasicll end(swbaeRes air3ae, cdlsomehedium
oval s) cyt oki nes and ni coti nam de (cytoki nes+NA,

suppmqw} Wit BeFR@nIL-6fand gy B.i 0vegiml paglsetod Bodt20 ng/ml,

i CRRSLSOUAL 05 RURAT PRI 1 B Rl

AftenGnbeaks, cflisSEkb h&mwd | ahd m@nehdted HRSCIPEMEce as indicated.
Mi cal cul at e by pl Ottlfig the engraftment frequenci es at
N

Mice, Jvae dtosp a“ﬁﬁ% Vs J-antd sulleSHdi eellseer widh their progeny
follogsﬁiﬁ% Qﬂ;aﬁgioﬁr RALE MeYe 9%cr1§%354 Wetef&é [Atd?0a BYhd B0 WSS fvere

gure 4c), ture wt
analyzed by FACS for the presence of CD34+ (human progenitor) and CD45+

(human) cells. Mice were scored as engrafted when the number of human (CD45+)
cells constituted >0.5% of the marrow population. Figure 4a shows the numbers of
positively engrafted mice per total number of transplanted mice, for each of the doses
of transplanted cells (5.0X10% 2.5X10% and 1.25X10* cells). Figures 4b and 4c show
the percentage of total human (CD45+)(Fig. 4b) cells and human progenitor
(CD45+CD34+)(Fig. 4c) cells in the bone marrow of mice transplanted with cells
derived from culture initiated with 1.25 x 10* CD34+ cells. Note the enhanced
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cyt oki nes (Figure 4d) or cytokines and nicotinam de
(Figure 4e). The nunber shown in each box indicates
wo b@7oedseul at ed frequency of SRCs using the maRCTILR06/001381
i kelihood estimator. Figure 4f shows the
i mmunophenot ype of engrafted human cells in
representative mce transpgPanted with the progeny of
engrafimen3 ofDBdth ¢ethl Sumahnt Lndd hfiman progekitorwedlls resulting from
nicogi cot iCnan}'ége as determ ned by FACS. Muse bone marrow
afpide el 1y stained with FI TG conj ugat ed
anDESURIP T(ONOR)THRAR BRER RED BSBICDIMERTS

differentiation markers as 1 ndicafed. Percentages of
dudhe peesprt pEention is ofmethads\of impraving keringquddmgrafiment of
reater than 7 fold enhancenent of
tramg!%l?%b??ﬁ%l%t in the nicotinam de-treated mce (Fig.

4e)he asinciplep ané dpwdatibn of e preserttigventioh ingybobdiRe Enderstood
.,alpone (Figq. 4<FJB; FI Gs. 5a-5c are a graphic
WlthrrS%Feé’g Fﬂg‘l"iaﬁ TBPANYHIS ‘_@F“fr&!f'tonﬁf ni coti namide (NA) on
t NgRRYERSLARIY atNOsEBhd élhb&fimgﬁﬂ dfSné Hlv%ﬁﬁ«?pin%geﬁf it is to be
ures were

di fferentiati on-pronoting conditions.
unddrstped thae thevinyéntppar is ibelimded th it appdicalion toettle GBRAAs setefbith in

' dium. s | ement e jth,S TPO, -6 and FLT3, /0
the 5 o TR R TR ROl ?Yg?lﬁawpﬁﬁ- 0BG CaeHe Bygapable of
othefiEmbUdiners oM dfiteiHg drsticek bhesrie@¥@ iBvatiBudWhys. Also, it is to

ni coti nani de. After 3 weeks, cells were harvested, and

be yndgrstaedathak dhe mbheasselpey rind eterminplgy cemployedihseeimes efor the
@m}s i4t + cells or with

purp%’ﬁel r p%é}sgtgoglyawfios p?%i\t}m%?tgﬁeelgﬁér%‘?%%n@é wer e
saBnedessfelbléodaad sndratve trampthnbiogs, BRI aWok@blis avdlfogenic,
an zed by FACS { the presence of CD34+ (human

requgp 3{3% ﬁ’i‘&&'ﬁ’% ‘fr?%i 8 t O ))F demplopoigtie estepa cglls capable of

h RNHA B WRENHE B 7 i &

omity O e B0 OB ! AR RREfE LHITF R Pt it cel

lineaghpinsa timelyrfastien.sRodrujpmeiitaf seehy cablsdromi thecnaiceve igge the blood

S | I _nuaber of transplanted m ce, for h of the.

1s 19 otsegsmggﬁt%rl%%% pPadPey edpgs 5?%93159},? HZS@%&M’P' aﬁﬁl is well

estatlisBEX T4 eaRdrceentbOste@ScefibmahifizAfonSHMot REnRE W BINe39E in
of total human (CD45+)(Fig. 4b) cells and human

suceisE stem eqll rappbwttion+) (Fig. 4c) cells in the bone

el s Shelbia 2RIB0GE sk FpofiBL 1B iR Ry
and tsttkoughb anpleg enguablt rofenin thd mbbilizaticrt &f HEQHBIPCsafsh i Bohe

aﬂgro eni.tor, cells resulting fromnicotinam de
marppes RS I SEgERElPIRINEOF THE PREFERRED EMBODI MENTS

TheDnoseis eMvideny ﬁﬁ%riﬂﬁ'fbcii ’g]f(PchQ%Eﬁ'-ggﬁa&f glgfgﬂﬂr&\éirpglith known

. hom ng and engraft nent
dipeptidyl peptidase IV (DPPIV) activity in its extracellular domain capable of

cleaving N-terminal dipeptides from polypeptides with either proline or alanine
residues in the penultimate position. CD26 inhibits SDF activity by cleaving the
latter at its position-2 proline, thereby inhibiting its stem cell mobilizing/homing
functions.

U.S. Pat. Appl. 2004/0247574 teaches the use of CD26 inhibitors for
improving engraftment efficiency of stem cell transplants by both improving stem cell
homing to bone marrow and by increasing the number of mobilized donor stem cells.

It does not teach down-regulation of CD26 surface expression but rather down
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transpl antabl e cells. The principles and operation of
the present invention may be better understood with

WO efognedse® t o t he acconpanyi ng descriptions. Bed¢DIR006/001381
expl ai ning at | east one enbodi nent of the invention in
detail, it is to be understood that the invention is
not limted in its applicdsion to the details set

regulltiohofi ODRB ecatQY 0 wEtiGtyd eSRcifRbilpNU. ®xeRpbi. floed/0y7574
t he Exanpl es. The invention is capable of other

doeSe‘?ﬁS &@Phﬂ}ﬁ%se of nisptipanidy fordevrr-wanlagng E026 sfagiexpression.

e t.oog, t
phr aseol ogyﬁla%wﬁté gmr"réetrr}lgl lﬁVéanH g)q %Jtﬁe’r gﬁeh IIH ggef% rﬁ%v%ntor
unccpurqdoﬂaet picotieside phn do &an@bssﬂm}a Iuelechtd ddwen-regastd edllaarface

f bl d.
exprebdon bf BTV, REEce i PSSO Bingio 8f Pdhgsigrsand integrin

molétiidi fiRrdabk® irldubats tr@spPintable s tﬁgrﬁﬁén rﬁﬁﬁtb@émﬁéantly improve
hemat opoi etic stemcells capable Rom ng t o

homgng angeneeafimant afansplyatadletellnén- aZVf)uI | array of

f ashi
L b bOERESL R I AR St

the plesend inv@ntoe rsﬁeﬂedfﬂhﬂt |sh@1ﬂdr@ﬂncﬂ5&t10ﬁﬂif eell® WilNhi¥otia@iite is
cell nobilization. Is well established that

sufficint fe edpy regplatg &P%fmelxpli%mn i Masigaiicarid restuchionmyiip CD26-
expfgbénllg EP3U-tinli A EHEGE L{z!/assotbggpv&? ) otvxlhﬁgsélg lf@&ptagtfo urs of
-a chenpattracts ema opol etic s emand progeni
mcubaiﬁdrsw(ﬂh-lS@silhdﬁ’ﬁkl): and is thought to play a crucial
I i zati an of, HSCs/ HPCs from t he e

P eticaace; MeoRBHTLE| W ST CLTREHDR Ipecrbancing the
fundffoﬂﬁit{ offingdledudest elichl & {'ﬁ@ebr&%sé o eIl Bﬁﬁl NEPRT & TR eed,

w th known di pepti dyl ?tldaseIV(DP activity in -
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ne or ani ne r SI ues

medﬁlﬁéd bimding ﬁﬁlﬂﬁeﬂeﬁtﬁbrb thVSEE/I-&lCint tthrs ﬁlam&gl‘d eﬁgsi gﬂtlir&l? with
er eby i nhi iting

latte its position-2 proline,
mcqﬁfl%mgfééﬁﬁ? defampie L belg/ Etﬂ??n efﬂﬁ%ﬁsﬁ%ﬁw cgllgmigraiion are
med#ﬁg&{ by 2%36 D484 Béﬁirst %Q%SV];?% Hf \RfAIﬁD? n i lxta? ety of

|n'prov ng engr af t nent iclency of stemce
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catalytic activity. Specifi cal
cellpofliyysnqigins and stages of d1fferent1at1on

Actual in-vivo transplantation experiments with nicotinamide-treated cells
provided conclusive evidence for the effect of nicotinamide on cell engraftment and
homing potential. Example 2 below shows that exposure of mononuclear cells to
nicotinamide prior to transplantation into NOD/SCID mice increased the homing to
bone marrow sixfold over identical cells cultured without nicotinamide. Yet further,
Example 4 below shows that at clearly sub-optimal doses of cells, while control
cultured cells failed to cause repopulation of bone marrow in NOD/SCID mice,
transplantation of nicotinamide-treated cells resulted in a high degree of engraftment

and successful repopulation.
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does not teach the use of nicotinam de for
down-regul ati ng CD26 surface expression. Wile

WO e@ao635gs t he present invention to practice, tP€I/1L2006/001381

present inventor uncovered that nicotinam de can be
successfully used to down-regul ate cell-surface
expressi on of CD26, enhand€ the expression and
f umgitdnofogetheAtiegs iresulta Nsligh ekt ng hovel nolee €31l iSotinangideas eell
I nduced trans | ant abl e ceI I ration, and
hominggwr epgafimept andassheh Waiel fafight-af t ment of
tr I l.e c t: :
ot BrRGer S e Bpeledt *I% et Ip PR hERSE frpided o
metltokle)fmnhsxmmtg ceﬂmeg amldoangthftdnatt peteatidl; ther method Woatprismg

cells with nicotin ufficient to. .. .
ex-viitt i Bl SHbEoRES g PeRARLSE bR AD ep ORI LS Ricotinamids g 2
pendc{b%sufﬁ&eﬁﬁ%@emﬁn 421 ﬁaﬁh@%% Fhgfeinheht PE@ntial.

observed follow ng a ew as hours of incubation

wi Al us¢d; betieiaile @érase)“elgmeamg rcel jegafafiment petential" refers to an

. nico cti t.he

nprp e SR Pt oL AR b KL o AR Wi B gt

ﬁonplﬁiﬂroﬂdl’liﬁnﬁigg ad theanrgestissub dgeovedaidabdiod,iroducedl redtlon and
mgration potential in-vitro follow,ng nicotinam de

the gkep oMgtheds; fg\aseessing el icagrafiment a@te%%lﬁn@%ﬁarfe@wmple cell
| dj
GG P BP0, 1Y 1l oo

radicdugibalrasdessmmht ofi ttsstesnanl oghse fomxari] en-&zvbetlramplanﬁtmn,eas
t.he, pr ce f cel rati on are

desciiPet BL ARG SR ielee. b ORSEM TSP QR Hephcels gepde

deteM@inb& tiM- x@ﬂ‘m Qs I&Ig téwns cSIBhPT foshibr (DICOFUEi gz abe Sn-vivo
that nicotinanm de, and nicoti nam de derivatives and

engrafiaicnigi ﬂ@a‘iCIIPeH@f meesei wedeln Ehe B6dPridu bhewse godeh ¢mploys
r.et I | ant

C.B- 19 ﬁ%ﬂ]t/%c?cp (_:, ucc 112 I‘la}léj lérﬁgd %’ﬂh ﬂuS1¥ ifetatl 'ﬁ?&g%tgspa‘}@ lﬁ\sjer tissue

or fehﬂsIBM tissae@ad pi@ﬁd&edd §ppi’6p1€ht(¥ giozlel ﬁfrltﬁd: Bgalaattbnséogastive
of differentiation. Actual in-vivo transplantation,

humgy bempieppiedc semreels- cBP‘F%‘é?rP@@?tr?cé’aﬁ%ﬂ%Pf the (i ieg with
hum%tg {}%I!al" $s4R, B fiACE éff astdie p%ﬁi%&'ﬁoﬁfofﬂééx&ﬁt ée'i‘l@”gfj IEalse

engraft ment an om ng “pot ent al
humsh dumlaltdm)iettex:ﬂemweélsdb pmhffmaer eat famitios Ihothe hematop01et1c

ni cati namd rior.to anslant lon.jnto Cl D
mic AL SO i o b e ge R e stem
cellé deptihe agraf@seldna &%ﬁsuf@ﬂmvwst Me4urdd 69tan5}amrﬁ§er JElnethods,

further, anpl e bel ow shows that at CcClearl
inclyling Eﬁﬁ&md mwhwomnm%ry giiepepudaied prgang (Iﬂium@dL et al

Blo@&)éﬁ@:#@gea@o s@&MGliERMY lE{%l(tplerCfr?ler?t];l lepﬁl%dggclow

As used herein the term "ex-vivo" refers to a process in which cells are
removed from a living organism and are propagated outside the organism (e.g., in a
test tube).

As used herein, the term "“in-vitro" refers to a process in which cells
originating from a cell line or lines (such as NTera2 neural cells, embryonic cell lines,
etc.) maintained in the laboratory, are manipulated outside of an organism. Such cell
lines are often immortalized cells.

As used herein the phrase "population of cells" refers to a homogeneous or

heterogeneous isolated population of cells which comprise cell populations suitable
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transpl antati on of nicotinam de-treated cells resulted
in a high degree of engraftnent and successf ul

WO eapedsat i on. Taken toget her these results sSugPEBRIL2806/001381

novel role for nicotinamde in cell hom ng and

engraftment and as such in cell transplantation. Thus,

according to one aspect ofl3the present invention there
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e a tms ten od c e
cetts I SREH o 36 PRt i PP o C DD Bl VA Thoom i el
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for enhancing cell homng and engraftnment potential.

AsAgdised heredl. the plraphisiera celisheaesriyiice theemgliest ranewable
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adhesj on, reduc?d rejection and the like

d
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CGIISéﬁdﬁeo ito rcglls of vgiow| stegss exfsdifftentiation, sshicls ganctaldy garlenger
agi.u Vo trans tation,, as,descyi.bed
retaify LML el L o ol 20 PR s opls R R e, Misthods
of exsVRM ciflutifig @8, PRobatt6y, iha @Enisheny, HionCprbyeritoP dotifRd cells
colony formation (LTC- CFUc), or b i n-vivo engraftnent

are We{l kpewisan thoyt ﬁﬁ&%‘%‘?ﬁ%@lg Trméhlseffeptm@erﬁ@u lgéammeﬂhe text
bool BN okl A FidhuGER PR lapIBOITaRL WL,

Liss aN dYp({ w94yl ethirnEdifipn,ape¢ itacking® d& whidhrart hereby ahdsgioratad by

; %:put ative human hemat opoi etic stemcells. Because of
TCICTERE- r econstitution of the SCID mice with hunman fetal

ti Tﬁé‘ ﬁopﬁl@ﬁ‘oﬂw&hs af ﬁl@&ﬁ‘ésehhﬁv&[tmﬂ hey 8¢ kem £f alft&l@é%us or

cel | S, In this case hunman enatop0|et|c stem cel
non-pytglogbus denor (dmemumt Xfcmgmmnt)he hemat opoi eti c

m nV| n n or, C al

B RGP Bt fimelt 8 it S Bl R it ahor

progauiebrr @ﬂlﬁj’l ahd tthi ls@tﬁtcb Sof nﬂﬁésdﬂérﬁ dce‘ll)’ pépilativanesn %fractlonated
met hods, i ncludi ng FACS and i mrunohi st ochem stry of

monppieless| eqlk dPrenagaliog, (1qinkaing  beeat engichefl oo @D@é?) or other
: I
hem 3458 S0, MR A5, A0 e R o
stempeadic@srketnsuchizs ICOMH, Cla34-/CBEBY 6tD {33MCGDI4HVILIAG and other
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sem A Re: R f Bl TSy Suhsbrcsraborimeiia ok of the
stem’ dell-pOipila®ion afRf §EM cblls RavRA@BE&SSerrRh¥D ot heftBldpSietic stem cells
by selection according to stem cell markers.

For example, stem cells of the present invention may be derived from a source
selected from the group consisting of hematopoietic cells, umbilical cord blood cells,
and mobilized peripheral blood cells.

As used herein "nicotinamide" refers to nicotinamide as well as to products
that are derived from nicotinamide, analogs thereof and metabolites of nicotinamide
or nicotinamide analogs, such as, for example, NAD, NADH and NADPH.

As used herein, the phrase “nicotinamide analog” refers to any molecule that

is known to act similarly to nicotinamide. Representative examples of nicotinamide
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originating froma cell line or lines (such as NTera2

neural cells, enbryonic cell lines, etc.) naintained
WO poovloesskmbor at ory, are nmani pul at ed out si de of P@NIL2006/001381
organi sm Such cell lines are often inmmortalized

cells. As used herein the phrase "popul ati on of cells"
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expresses CD26 or VLA-4 on the cellsurface.
humlaesebject. t he phrase "stemcells" refers both to the

earliest renewable cell popul ation responsible, for
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stru€tafal eV 0188 if hotifiAhids its¥N bESE BT MafspErMiedtindRii®. Examples

differentiated, yet are not commtted and can read

|
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harv@¥t ¥ &Pls G Sl &1 t%r%?lkanﬁﬁ&g 88ht MobiRAHs ROGS WABh are well
non- progenitor commtted cells are well known in the

knowntin dhe ed! | Genglrally; ithegmotidizatiins prot¢ssds initieted fbyr stress-induced
.exanpl he text.bqgok " ture of Animal Cel - AL,
act T et €5 SR b Bl RBY TR e, righltaton
wittNeyt¥kined 884) as gRintbciadi dol iy -stinfiRatipafliol g&-08 F))edilting in
are hereby incorporated by reference. The popul ation
shedgking: and gelspser b mpmbsanerbquing estem dﬁlln@yt%e(sﬁgbmrahferaﬂon of
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oL QOB Sy OGplo” P el Nkl SPSORLE Pl
Molvitizing pdgentsatvhich mag &t esadaind Actorgemog ewithi dhe eedskst, ination

. the source of .the cell. populatjon i.s a .
incll; PHCHT G e;ﬂ{ﬂqmﬂ@aﬁgle& e & ea?hegw,rt]hqﬁ%ﬁe}mc agents
(e.g.g aWcphBSSHANRA)| CBeBirdeqr cePRferaly ?«%ég:l%énsh ¢aBL CiPlﬁ’dsﬁﬁéIﬁide,

temcel lI's. In’another enbodi ment, the stemcells are
cartoglstini fah@ detoposide ICE) |andnmedrydprsdiwibolane, CBRYss, and cisplatin

+/ 8-, 33+ +/ L N t.her, st cell.
SR TR o P G e & ik Sy afotkimes
such BEIISQUMIR-10f Grbf, HHeIDI-e! IThpaRstleadfl miaisRatidng By 6RlllaS the
havi ng been enriched for hematopoietic stemcells b

time;Epme Dpedrdde eshigyhgobibizatiaarnddhe tpas REeells mmili@xéaiep%/@ on
the FHoRRUES ub&i, giorteiigmee,eé?@éF isq}éﬁgﬁ}} QoiBYe 08 dqu)’e{svae&se of 5-

roma sour
10 pg/gk for 5-10 days, alone or after therapy. The adjustment of the mobilization

regimen is done by the physician and reviewed in Cottker-Fox et al. (2003)
Hematology 419-437.

Methods of preparation of cells for transplantation are well known in the art.
For preparation of non-stem cells, cells can be obtained from donor tissue by
dissociation of individual cells from the connecting extracellular matrix of the tissue.
Tissue from a particular region is removed using a sterile procedure, and the cells are

dissociated-using any method known in the art including treatment with enzymes such
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sel ected fromthe group consisting of hematopoietic
cells, unbilical cord blood cells, and nobilized
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refers to nicotinam de as well as to products that are
derived from ni coti nam de, anal ogs thereof and
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repeated sti mul atl%sfiaWth yt oki nes such as

or FetRs A igasfpranipg esenythsiapton pipbp A OF adahsy. qytgkdigs)such as G-CSF,
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chenot herapeutic agents (e.g., cyclophosphan de),
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oSR5SR T 0 o ey, o
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can be cryc:pieeserved until they are needed by any method known in the art. The cells
can be suspended in an isotonic solution, preferably a cell culture medium, containing
a particular cryopreservant. Such cryopreservants include dimethyl sulfoxide
(DMSO), glycerol, and the like. Further methods for preparation and storage of cells
for transplantation are known in the art, and disclosed in detail in, for example, the
Handbook of Transplantation (Kipshidze and Serruys, eds. London, UK, 2004).
Methods of preparation of stem cells are well known in the art, commonly
selecting cells expressing one or more stem cell markers such as CD34, CD133, etc,

or lacking markers of differentiated cells. Selection is usually by FACS, or
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t he nol ecul es used. For exanmple, G CSF is usually
adm ni stered daily as a dose of 5- 10 ng/gk for 5-10
wala903/068dne or after therapy. The adj ustment PETALE06/001381
nobi li zation regimen is done by the physician and
reviewed in Cottker-Fox et al. (2003) Henatol ogy
419-437. Methods of preparidtion of cells for
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% ¢l ose to physiological conditions (preferably, a pH

20FD- about 6 to about 8, and a terrperature of about 30
C 1t %ﬁl%glé the-lmﬁc&tmd Jfféﬂh%lmecé'i‘grﬁﬁnent and homing
opt i onal y upp emented w east on
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performed, such
entire repertoire of white blood cells present in a blood sample, usually hematopoietic

ot

mononuclear cells which comprise a major fraction of hematopoietic committed cells
and a minor fraction of hematopoietic stem and progenitor cells. In a healthy human
being, the white blood cells comprise a mixture of hematopoietic lineages committed
and differentiated cells (typically over 99 % of the mononuclear cells are lineages
committed cells) including, for example: Lineage committed progenitor cells
CD34"CD33" (myeloid committed cells), CD34"CD3" (lymphoid committed cells)
CD34"CD41" (megakaryocytic committed cells) and differentiated cells - CD34
CD33" (myeloids, such as granulocytes and monocytes), CD34°CD3*, CD34CD19"
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separation of hepatocytes fromliver tissue,
separation of neurons fromglial cells, or isolation

wo@bkoorebases cel |'s from pancreatic tissue, by PCT/IL2006/001381
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ot her neans. Fresh or cultured cell preparations can
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known in the art. Methods of isolating
Secu%%ﬁeer mgglﬁwﬁg for adult stemcells are described in,

f OReganleiH 6f thl origih loﬂ,ceﬁ?s e gl(@'bd and 0} cBPOsti®®: once the
Uchida, N et al. 000) Proc. Natl. Acad. Sci.

cells @go@gmei,gftﬁgy) ares;ql?ﬁg‘ﬁ:g to Fﬁgont@qtecg with) agomp ug efgeicqt@damide

for 215 gerl Q) ktggen o 2%&8%{1@@(})% g@ g&&l@gf (? %%mu%%@ecﬁe %Mls

folloWBrg’l Graddplantationr aBsgh anper(oﬂg 8B YinZ:l magzZEéS)Jrleﬁt @Mebgihler, as
Dani ak (Editor) Richard L. Gardner
feqm(%ﬁ. tc}grs?ne ﬁ@?ﬁ%ﬁhsm O%Hre&t Fi GRyASEPE 0P OBROPEHt I time

fiRERsto SRR t ti Cel
o 1Tr ans%l ant at i gﬁﬂ Agtbggngﬁ%cgl—lgg I%’Sq%r th, a%Otheg preferred

embadyaamt the qeks atedw)natcmtﬂtlcm celm aod theD@htaeung RO petivd

ate | nam.de can enhance
of tifl by BeiBREIOE SIS Eol PR [ Tt Doy while
sufficient! to dyPasregiite @mmaﬂrﬁce BkpredsidhaMhd@t £RMhdl QMbOERM AL Re

surface_expression of CD26, and enhance functionali tg/
contagtingia for acperRdpof time sufficient to increase functionality of VLA-4

CXCR2 and other adhesion and/or integrin molecules.

Methods of determining protein cell-surface expression are well known in the
art. Examples include immunological methods, such as, FACS analysis (see
Examples section) as well as biochemical methods (cell-surface labeling, e.g.,
radioactive, fluorescence, avidin-biotin).

Methods of assaying cell-proliferation are well known in the art (such as
MTT, thymidine incorporation, FACS). It will be appreciated that cell doubling rate

may also be derived from the literature.
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or ot her adhesion nol ecules fromany cell-type

expressi ng sane and since these nolecules are wdely
wezpreeisetl in cell popul ations of diverse ori ge@T/1t20&/001381

popul ati on of cells of this aspect of the present

I nvention may conprise unsel ected cell popul ations,

such as crude cell prepar@fions fromtissue, or

no hepeacdiegon siearlldpel, and theagendddousedberkbaf, cells mey be asvivo

sobiEREE o, BB R A0 RGBT HONALobi BFICR: oAt PEare. 3nd

ceusclﬁhi{ Sver! & f6Rd iR coitfot St AiBotiRRAHS BHibLoAse WY tréhsPlaf@flon.
cells present in a blood sanple, usually hematopoietic

Furthemaeroeding o ewtain ephodimenisnghiorisierm exppsie fsrdesiratdey obong-
i eti omn.tted.cell n LAQL . f [ f
e SRS, G 6 SRIARAT L LTy S0 ARy SRl o o
weeks) madre aefRepbly betwsbh Deadd 6atedke| mostComefralde batwdext2iaad 3
of hemat opoietic |i ne%ges conritted an%&%i fferentjated
week| PRort e coptacing ¢ap badoms &t 2iwrekpontstrirbln ghe 2erk or less,
mor@P;éférgﬂ9%gﬁ§eeﬁqth5}tsgd cell's) including, for exanple:
Lineage"comm tted progenitor cells CD34+CD33+ (rmnyel oid
corWhile exflucisig| thy ,pr&ERU nEBRHon toy prieticad it ovari uncevered ithag )20
CD34+CD41 nmeqgakar yocyt | omm f.ted. cells nd
houaRPEREn ] BUBUOROPIS s FOBO RIS e GLIERIGRE o gect a
redu@fié 4h QCYLE expRFsioRNEGYRE % '0803@%4 Clggflﬂaf»d ERB 4D Hltlough

. and B cells, respectively), | -
insuffiii karaflosy fasstemaell exppatiopor erolifertiomtariakenlapg  Thus,

i . +|j a i i
e B BR e RIS PRI o i
nico¥hamiderfai ®peari@t d)ﬁimmmcéeldafg <l &allyar mefeyﬁilﬁ g? hyurs, more
obt ai froma bl ood s e a ing the 00
preferahly) QS@ HPBfSaeﬁnc‘BPﬁe-HIﬁ%gg’Wé1%%&91?%%&6%610%3&6?%&’ 10-30

houfsO! InOWoRERr $edTeily emysdihRh:, 3RO EL S MEakdR ra\nii/Bp Eﬁ/o enitor cells,
Interface ayer present between the Ficoll- aque

and dhel dutestiob|addozkpesreaty nidvitinohmidet isr felected myefficiest dort stel gell
entirel }éﬁgonsi a‘ils of tge.v\dgift e bl ood cells rEr e;hent i n
CXPFIONY Ph BRI £19PHEOn PSRRIy for e (5 SPRETSIoT: SURh Rflysgnce
of cﬁt@ﬁin@@, aBkinat BeAutk¥nts ublptinRMidnglrRat, &t. t he
emat opoi eti ¢ nmononucl ear cells obtained b

di MYiepteemidg isqueferably previded ingy ﬁﬂ@l@ﬁn@@ﬁr@é@% pf BO460 mg/ml,
iy ! i .

o SA0E AT g USRS IER) MR SRa ok LAY 1020

mg/mimThenelpptén of selpae atddiuin and dfnandpplesehtsdépends on the

cel] fract |d§g that is enriched for hematopoietic stem
cellgq theip {gendeduse| ed description of enrichnent of

heﬁﬁ%ﬁﬁ%&&@{ré‘d ShBRAiffeht SellsShBjeMREEh in?‘!o%ingfﬁﬂie. an be used for
Experinmental Procedures i1 n the Exanples section
trankgamgatndretooavsubject in need thereof following nicotinamide exposure for the
predetermined period of time, without further ex-vivo expansion. It will be
appreciated that exposure to nicotinamide can be performed on cells that have
received additional ex-vivo treatment, such as expansion, selection, genetic
modification, etc. well known in the art, including prior ex-vivo exposure to
nicotinamide, and preferably closely preceding the use thereof for engraftment.

Following exposure to nicotinamide, the cells may then be transplanted in

(administered to) a subject in need thereof. The following summarizes some clinical
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Regardl ess of the origin of cells enployed and their
conposition, once the cells are obtained, they are
wajmeetsesl to (contacted with) an anount of PCT/IL2006/001381

ni cotinam de for a period of tine sufficient to

enhance engraftnment and hom ng of the cells foll ow ng

transpl antation. Such a pé&tiod of tinme may be brief,
applizatiémsnghithemay alse raddresseddaccording o pthef ieackinigs of the present

epbodi nent, the contacting is for a period of tine
inveglidF i cj ent to down-regul ate CD26 surface expression.

| nERRGIREetiP Call %raﬁﬁﬁarﬁﬁf?&ld ’I‘?ﬁﬁ?lan@aﬁ@n &f h&ﬁa@b@letm cells has

henmat opoi etic stemvcells, he contactin for a
becopm ihedtrestmeitef cheiaé ffor aeyarietyoof snkgritedeor ma 1gnant diseases.

Wil Faie TefbiAdelifhPbglit: B 1 IR ik ellhl o
poptllﬁh&ﬁglaec@#}g{, e ﬁgﬁﬁéjd @hglatlotng et RRE PR ﬂﬁh ket Cg DR ce]fls)

I e su 1o 1 ncrease UnCtI on
havéxﬁha&nﬁsecﬂ}&(ﬁZEpp‘schnbﬂéIelhdh@élhr(l%] oin aditiegr t(nthe marrow

suchoSeE Geufibhe APAVSHL Fo. A Sy . FERRNAT A B de
neodafﬂl'\iﬁ%lilﬁﬁl &6 IS @) [M%I@LOOE%?)WM@Gﬂ &ﬁﬁ)ared to

Exanpl es section) as well as biochem cal nethods
BM,(ttze@BplalmtmraWéh PEiwesils shortasss ghe pariediod agneyiepenia and reduces the

I‘ISkS 8# fnf%c? I naﬁig blF né g]?gd%%e ﬁ En%ib 5 I'I\?%is t%fe?’ %8?3?81 '95] W1111ams

BloddT 87: lsmr(rl&%mﬂmﬁﬁamrﬁﬁemmtﬁﬁﬁﬁ) 5:247, wg%)]be
apprecjated that cell doubling rate

ma
deﬁnvaétahtfqnahﬁ@wtaget o wtig & BoEysrisplg %HOI@ A ﬂé appessibility.

The §i%R6n f"a@ﬁi)rg Sfatbitis HEHG Ty Eé?lolfﬁuﬁﬁxuﬁl}ﬁeplunpotent
ex-Vivo su jected to nicotinam de or | ong-ter

stengprogedtor cellse. periods of weeks or nmore, and cells may

ev .store ont ct Wi t t|n
aif S S e Setrceenor RebBipny 686 sl are
"haﬁEQ@&ﬂ'H%@b@atecﬁféﬁk&pﬁo@ééi@ RTRASHY ﬁleirsm&ﬁﬁta[tﬁﬁ' fom the marrow
Longterm contacting can be for between 1 and 18 weeks,

into ghe¢iequinion bﬁétﬁﬂééwtylﬂhdl@mk?’ arrégclnéolgn@f Braggey N Engl J
Mo 488 oA R KR4 PP BB PRI R ptoy

not ffiRbfabiymahdonseek or |ess, nore preferably betvveen

1-5 days. Wiile reducin t he present jnvention
pr gé‘?l”é% of %-Vmse)imeé@ﬂeﬁgt@a qella forigansplaptatien bhas Eheefoafawmg

4 t el 50:404, (1994
oL PRI bR 586 Bkt IS0, 900
cr Ucireducto theelxtohlunm asfgblmd sgired tfoe nbcormtltlmmughf an adult
i nsuff.i ci ent al l ow for st %%&el I pansi on

hema];ogp}epg ;S&itFIBna JRY 0 vme mo zat1on and ?eukophoresw
[Brugger N Engl J Med 333:283, 1995].

It enables storage of small number of PB or CB stem cells for potential future
use.

In the case of autologous transplantation of recipients with malignancies,
contaminating tumor cells in autologous infusion often contribute to the recurrence of
the disease [Brugger N Engl J Med 333:283, 1995]. Selecting and expanding CD34"
stem cells will reduce the load of tumor cells in the final transplant.

The cultures provide a significant depletion of T lymphocytes, which may be

useful in the allogeneic transplant setting for reducing graft-versus-host disease.
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according to one enbodi ment of the present invention,
cells are ex-vivo subjected to nicotinamde for a
w@erroased tine not exceeding a few days, prefRCHDI2906301381
hours, nore preferably 1-30 hours, even nore
preferably 5-30 hours, even nore preferably 10-30
hours., In another preferréd enmbodi ment, the cells are
st &hinigabstadies ndigata that transplastatign of eneiviuexpended alls derived
exposyre to ni i 1de is selected insufficient for
fromy Pgﬁﬂ“"’gL Pngirp 8¥C1 %&30 @%‘r GFhg fanigpaTe: herratopeissis fin cieeipients
: , ¢ .
oo o, T ACARRI” Ao D) B IRNEE 4B ol YOG
conqljisiesisiabaw laeg tesmpinefive Abhgtopoietic demhbilitiea of ilread cultured cells

(BrEBRI BhEPLAR, $a o Tl WPilishnsmfiod, S1 T L s 18- 20
ngkot sucthbefdelatblaamtioh, ehdidnify B ML Mualfn BhhE Bytopenic
nts, depends on the cells and their 1ntende

suppl e I z ! ; .
PhaSGs%PW‘FI alpag et ereralimenthsdirwaish Tndnsien efiinterotediate and late
Lot | ] u f I at.on.to a .
posh 0L STl Sl S L TR AR oo
matwrg geliutherebgrshottenipg elttetgopénie ghayer 106k Dhipdriafe , thavetohdUhat
urt her x-ﬁivo e It will be appreciated that

f ansi, qn. !
XV BRI 5 I e S P em i B miREF A 68l gibiceted
to nidbfihamimiead Aeirited E&Qih%&fé?lm&é'ﬂi@g&fnﬁﬁt%ﬂ.t JEit ir} SHER 1o

_as expansion, selection, genetic nodification, etc.
optingze| shpiideym resovérs aadtlong-tarinudstorptioni afrhemnatoioisis. Inclusion

njcoti.nam de,. and preferably closely.
of oHRIRt e B OB PR BE ol S e e Ra e g he
neutmphiikuasd tieegakabeyiniiideagesh@osRlitintrayith BN RBanded stem
trans Lanteg inuiadninlstered to) a subject in need
and/piapgattor qells, shomidrygthispirapsed8andstipm Blood 86:958, (1995)].

cl ke ehm%@i hﬁgt bORReANEE NeliBY fﬁeﬁ%@&i%ﬁiﬁ%%&fﬁ{e%” Yith
to the teachings of the present” inventron.
completelyt alploiedttione aedrtow,r @nwpll asstiatprovidingrangpogtiteainesure for

h emat opoi etfjc cells has becgrﬁe t.he treatnment @if choj ce

shorR G 120 RRb brec e NG E G SRS GhasFRUGRA dadars o chermo-

therapfds| € early transpl antation procedures utilized the
entire bone marrow (BM + popul ation, recently, nore
deTispusrepenseation) ofem epll ipoheldtiésr ofsthe mreseht mve@DBBY can be

s R R bR B RS B g

prontige dfer | ba@fifsr A eddeBEratioer @B86ichdC NedsnsRBiRN&uAerd! @adhe
.(PB) and neonatal unbilical cord blood (CB) [Enerson

engipgesing, rgg@rgzgpgizng(qgggt@s]l@s @glﬂm;ré]@/ hepling diseased or injured organs
(for review see Czyz et al, Biol Chem, 2003;384:1391-40, Sylvester et al Arch Surg
2004;139:93-99). Further, neurons and supporting glial cells have been used for
transplantation in treatment of Huntington's disease (US Patent No. 6,524, 865 to
Freed et al) and pancreatic islet cells are being used for transplantation for type I and
type II diabetes (see, for example, US Patents 6,326,201, to Fung et al; and 7,045,349
to Benedict et al). Muscle, and muscle derived cells, are being investigated for
clinical use, and have shown promising results when transplanted into injured heart
tissue, bone tissue and articular structures (see US Patent No. 6,866,842 to
Chancellor, et al). Thus, according to one aspect of the instant invention, the cells for

engraftment or transplantation can be derived from an organ selected from the group
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BM transplantation with PB cells shortens the period

of pancytopeni a and reduces the risks of infection and
whb@aasisgs [ Brugger N Engl J Med 333: 283, 1995; PAN/I20@6/®1381

Bl ood 87:1687, (1996); Zi merman J Heamat ot her apy

5:247, (1996)]. An additional advantage of using PB

for transplantation is its~accessibility. The Iimtin
consigtingnf & grsobp skinap bpneaatlHmph ergas, o pandreas, a liveren geflbladder,

1G] | at | [ ent.. .St r Ltar _cells. .To
iy A g oBh g A ARF S 2 G8btofucdR organ, 2
urinanyatrsqt eughat adﬂ%od-zlmes@ateék{rgargrze tﬁ}lgﬂﬁsyensﬁpgébih b¥d a nervous
r epeat ed | euk oresis follow ng their pohilizatjon
Sy OTFRte ATHON h gLt NELCLi b pr Rty o pwarationspy fthe
rfleﬂg&s%regtstgjg b?ieg%[%tﬁ%n?ﬁ’ gﬂ%ﬁﬁ%%lg o éé%', ag?%gés) é’f\%élﬁ%?]d cell
lineg.r Examples of theshirichuds! utrave ngulimatbd o parcreatic nslbt cdispmeman

f - Vi ¥o_expand t cells for .
foref 1, AR el du GBI EGHTR, SS Rne A5t cpvprongp stom
cell$3| lepato8iies 7 @opatrk@O 33cretuugh komvEd | mBlenoshheRh| &lR0 nd@dblastoid

(1994)1: It reduces the vaolune of blood required for

celly, adgmat meditlapelly Tapellsrombinations of dhesei andstpstldin dysdcan be
j ti f or i) ' d
56 eﬁﬁg%xéo@erg?lsl ’3%183)5 rawsgllhé}aﬁég %g?%:ﬁﬁ%}}raligbqﬂd - Ofgan
museleaplasdulst, boag aligdsti serabproductiverandfimBBine rsy §Bnsdelis) ek lb as
fo otential .future use. In the se of, aut ol ogous
cells gt piEmedit af prisinian b rsiioeed icqse Ry Ui Athack
COMReBBAtNBHdrAGhdvE MRmongkdtSd tH @gmhgg@f_t@aﬂsﬁfaﬁ?u% b RRed

contribute to the recurrence of the disease [Brugger N
stenepefis (9 hen@3RLABBationg@SIon-Behelogousgtisanel athgrathai gt which

4 cells wdl reduce the |l.oad of tunoy cells i.n.
the SR e ST Bk ot S s Bur B TR, ronchelilin
infast@hinfybcadiunt Bplecbdearobeérvdd fylmliag ihfasion Wi ol FRMrRE stem

useful in the allogeneic transplant settin
cellg éj&s@(ﬁt

for
aly Lengsts 2003, 36154 7raQs Jagkanegiel & Glin Enypotei0d; 199:1395-
et . f : |
402 Ofl e qE Nafit 20 BRER TGS LOR f CBEDAEIBXAAMINN, Nagava
et al dgn dridedre Qi diys €9004;28A: HX6GD 6N tGtherr stadiesl hwid khdviigbone

e bR 0 B AR T S
injuRe(RSgePel At WGP FaRAbPhyst 1S b I8 sid AHi&H é‘teelll,l AI&/IJ Ren

[Br&gger N En%l J Med 333:283; 1995; Wl lianms Bloo
Phyg200462887:F¢21926) ] . For successful transplantation,

Sh%etn%ntih&%p}g:f Fgrh guc%gsrs%hi I%Hg-%m} Egnec ﬁ{e(r) p?f[] iachigh frequency of
genetically modified cells with transgenes stably integrated within their genome, is an
obligatory requirement. In BM tissue, for example, while the majority of cells are
cycling progenitors and precursors, stem cells constitute only a small fraction of the
cell population and most of them are in a quiescent, non-cycling state. Viral-based
(e.g., retroviral) vectors require active cell division for integration of the transgene
into the host genome. Therefore, gene transfer into fresh stem cells is highly
inefficient. The ability to store and process a selected population of cells ex-vivo, and
enhance their homing and engraftment potential would provide for an increased
probability of the successful use of genetically modified cell transplantation [Palmiter
Proc Natl Acad Sci USA 91(4): 1219-1223, (1994)].
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phase, as well as long-termengraftment, is crucial.
I nclusion of internediate and |ate progenitor cells in

wo b@7eEaspl ant coul d accel erate the producti oPCDfL2006/001381

donor-derived mature cells thereby shortening the
cytopenic phase. It is inportant, therefore, that
ex-vivo expanded cells in¥ude, in addition to stem
- anddativer ogiemintuostharapy:s  skrbjvpotexgatdedni colefinethi ddyraghoid
descri bed herei nahove, .nore differentiated.cells in .
subp RO o OFF SBIGHGe RE T AR OB TY oy hrious
maligrBidiff, AnhAin M ORIBIEOPFIrAS hikd geRSidI HiRBscR! [Redime Wature
internediate and late conmtted cells bpeg%gem ally

Mediches@: $@rfiP96)e Hleslop t¥etutadvedieivhi 2i 3 lahtPIosgaRiit (aespr Res

cr. 1hl concomtant wth the expanded stem and/ or
56: 1%?@32%& cells, should serve this purpose [Sandstrom

Bl Diggd tr861R08 enkah@&5ikk. reGuicdd Bhthing eSpomye derepmeésudefiatent
restoring hematopoiesis in recipjents with cq | et eg}r/
funcigsisat dts BRRTEacharRbRONERedeliticaly by Kosenhers figalalRosenbete J
Natl SERET FhsY © gEFEFEH! ???%rus%?) fal Fa?%éq Qubn®et RIFSREIOGRR and also
marrow recovery fo w ng” conventional radio-"or cheno
allogeheic aysivdso eXpasied nomgepeeifiatiiber TStedln erd Isulppegudndlyi exnvivo
of the jpresent. i.nvention,, can be used for the
eXpaB‘lfi‘?Slrﬁ'é’F?'gﬁ typog V@i mﬁé{g‘&h‘%‘f“&?ﬁson. Transpl antati on of
St PIREBhAIsy abidfe, Gh@&dn-REQILAE cbly chBAYe! grBwhifrom a starting
regenerati've nmedicine, reconstructive surgery, tissue
poputi@inF DY, PB egBrit catoking-sapportddssitares pasdveiht Theab bglls can
heal |ug)? di seased or injured organ gf or revjew se?f
preseng goluble groteip;agfieensale, ausgipgousgh cels fn-yto QA VRl gffeppew
I : of Smithal FHGARET diseRYr 408 RiBH d
pms@lfﬁﬂ@?it% lgT I a q%eé%ﬁg Oﬁg[\rllggbgerf ljsed flgr » gl dose
chentatherspy. arixavivonexpansioe atf natigenhradantingn dewhits ellsekasebeen
Patent No. 6 4, 865 to Freed et an
Stud%éﬁe SElf Phd e ARl Pagaisthe anpicadon Fghe Atbenty proposed

techh 18845 PB&Rhadl CihdeP Rel Y PE 99,am903)y Pesch IEwdi Jahsihasol( 26e 595,
for "exanple, US Patents 6,326,201, to Fung et al; and
(199%); Menadzot ttenpeeledi 446 (190)]. Muscl e, and nuscle
der,i,ved [J r ' [ tigated for clinical
usé,d&lglr%l g‘ﬁe&‘\?i‘ip%%om%gg?%?ﬁa?ﬁ% 'P{é%ul ts when
t r adgploaat esblicatiensi ¢f] nohedethedifferdntisedesellhmsentli 85 siem and

and artjcular structures, (see US Patent No. 6,866, 842 .
Progeiieh £RH eftpaipeni Wik )r_%worwagl}ffeaeew@% ity ae%%lsfag@ae Jepati
regefiraibE Mshidnt én%i’a@i%&,' Hmulahén &l Bohel Sowel %Iaﬁﬁﬁm%@ﬁo&i in

transpl antati o% can be derived froman organ sel ected
ostebparnsis hed grospledasisef chpndfocxtesisbandeoblgsts and/ar bynewial gells

I h organ, .a ncreas,. a . Jiver, a gallbladder, a
for t!i%/ag‘ﬁ%%(’fg%b‘i“&é??‘?\a}’_ét{”l“i‘%@lsorg?ﬁan, a respiratory tract

Or Qadordind BRIRAULEd YLIHE pBRABAt ifvéhtionathy ek vaed codtbtifig oficell

bl ood- associ ated organ, a thynus, a spleen and a
popwletigmauwith nicotinamide, according to the features described hereinabove, can
be utilized for preparing a population of stem or non-stem cells ex-vivo or in-vitro for
implanting the cells in an organ of a subject in need thereof.

Cells of the present invention may be transplanted by means of direct injection

into an organ, injection into the bloodstream, intraperitoneal injection, etc. Suitable
methods of transplantation can be determined by monitoring the homing and

engraftment of the implanted cells to the desired organ, the expression of desired

organ-specific genes or markers, and the function of the derived organ of the subject.
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system organ. Exanples of cells which can be prepared
for inplantation by the nethods of the present

WO pwebiseh | ncl ude primary cultures as wel |l asPCT/IL2006/001381

established cell lines. Exanples of these include, but
are not limted to pancreatic islet cells, human
foreskin fibroblasts, betd cell insulonmas, NT2 cells,

In the phiicren] forexhinple, ﬁ’(ﬂmtymme of bmiwmhlb,ssectwpatocﬁ dptudis, and/or
am ne secretin entral .nes hal on

C pehGhs U39 55 GPPoRE Pt e e RIS REAUICEAR G 1 GR0eHE s gnimal

follo?zprgb 'ca?]tr AASerintt 1!111%1%%?7 ANdistiged hkRinbRfove.anIehsarer, for

is parti al cells of all types, including
examj:@ nﬂnlummeyrrthd:slsmnd@dnomt@@sh muscl e, gl andul ar, bone,

We $11S nglg%tll ! ep&%ﬁgﬁ)frels\g/ﬁt 2 antfoﬁm‘éﬂeoe gﬁ%‘%bﬁ%ﬁ@b éé’alﬁ‘% with

'8 01 “0r
the cRI@R iciurh 6 £@ESHdsdnye, D3oldted ﬁoﬂ&h&ﬁﬂtur&&redhﬁn raaf @ombined

have denonstrated the capability of { ] ant ed or
withia hpsmaesaiicalise areepfable e¥Tieh An e arSeﬁEkrﬁ 2fldiogal pgen®s which

may g‘éflaﬁa?m%ﬁg aftﬂlgﬁtug nd/8f rb?%‘pt l?t"i’l{btﬁ)ﬁa{e i G b Suppk@8ing

Wer e Ive or exa enhanced myogenesi s
agen@ dnithigiiey eresthsfactor). nHaney ecll wmdammsmﬁ tlha\mveblélen can be

obser ed f Il owi n nf usi bone rrow
dmipjigedn s plapiatal 8o BRI e AHERC R Ty ine
and deBud BYRSsoRRBAs. 1 G he Li396F skl Zarrfekd arfdl (ﬁlueﬁ‘cs iNadallr ijmown in
01; 410: 701-5; Lee et al, Cell Cycle 2005; 4:861-64,

theaNagaya et al AmJ Heart Clrc Phys 2004; 287: H2670- 76) .
O LBMoRLiane S AR Fe R RPN RS IR F BireBNAOLIEIA inPack

em ¢ enef
or dlsgﬁi&&mi@méd‘; rath bt BDARppeled k1t,a{)vhlch.lﬁa§Re0mhmRmesor more

05; 289: F31-F42 and Arriero, 2"0 %SQR?E Xk R
unit zZgergesRTmESontainiyg teg ﬁ%t“iewésfgsgﬁm g8 f ack may, for
exaxllg@gg% &%g[g}a 9808 IRk }1 asuidh 98 2 18K BAKY TRE pack or dispenser

nodi fi e 1s with transgenes stably
devicé ireg rbataecbmpztrinedwby l'mstrnctgmﬁ doregdniigistratiers [Thg ek gr dispenser

requi n ssue,. for
deVlﬁgjgr{ﬁWIaf{;’et&ﬁ a(‘@gmpgnlga (l.)ycay%qt]icﬁ én B& ”ﬁfef%rrui“&a r?}e %Ig\?emmental
agerR:'ye[‘é?& 1S thesﬁﬁﬁ'ihﬁ&h{es uS& Nt daleUd feptRthicetiBalB) Which notice is

fraction of the cell populatlon and nost of them are
refldctive of approvainby trorgenyy of dep Swa ef thejqogpopiiony forghygnan or
retrov r.al vect [ e
Veteflﬁf‘%’g? iminisiration. uc%t IKrOEI%g fé)g eegiﬁht)l\é {n%lg hclqﬂé/ ﬁegel)'ﬁgﬂ%faﬁﬁroved
by thoes.8f Bél arieDeud Aﬂﬁﬁﬁl@ﬁatidnt for pressiiptiinednuge bi‘ sf b approved

highly inefficient. The ability to s e and. pr.oce
prodyist Q@Q@OC%BQHIWQS&?WIS&Q 3 gregggag(prv Btt &gﬁavwﬁ ilated in

R LB, ST L op g, Pk

use
con@fee; amhldb}tleﬂoﬁjrftr@mnexal of 4m amhq;ﬂtaht:ald@m [ ®afuriber detailed

above.

The cells prepared according to the methods of the present invention can be
administered to the subject per se, or in a pharmaceutical composition where it is
mixed with suitable carriers or excipients.

As used herein, a "pharmaceutical composition" refers to a preparation of one
or more of the active ingredients described herein with other chemical components

such as physiologically suitable carriers and excipients. The purpose of a
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Proc Natl Acad Sci USA 91(4): 1219-1223,
(1994)]. Adoptive i nmunot herapy: Ex-vivo-expanded,

waledor0exd4d ynphoi d subpopul ati ons have been st upBTL280601381

used for adoptive imunot herapy of various

mal i gnanci es, i munodeficiencies, viral and genetic

di seases [Freedman Nat ure2fkdi ci ne 2: 46, (1996);
pharidesdutipalNe¢upesithd i ito fadilitafd Rdmirisiedion SF ot compRimngleto an

Res 56: 1210, (1996)]. The treatnent enhances the
Or2afidui r ed i mune response or repl aces defi ci ent

f upeteiii®r, TiHeS PRREGACNpNRDIGHQNEE! acteplabli Cahirierby and

Rosenberg et al. [Rosenberg J Natl Cancer |Inst. 85;
"phagpaceuticly] acgentphje gatrigr.q MM‘%W@@Y bgfused tnitrekpmgsablndretir dp 2
carrif) (PP o2 48k RoRANGE: O 1RGN I arl bldafifsmTand does

cel'l s, "and subsequently ex-vivo expanded specific
not dbusgare thebidlbgiedliaotvity aphpopéntiss ofthn @tlindnisteied caotpowsd. An

. antigen-presenting cells could be grown froma :

adJugﬁnémnﬁlgﬁide w&%ar ¢ BWAS- CcD34 PB cell's in

CYyiRKiNe HRURRA { SexGpleht!l &fersaR VB! inertTB@RAnCE! ddle@atd a

present soluble protein antigens to autologous T cells
pharimaceiticalocoamubsitionus furtfet gacilitaly agmanipeaion of @p aptiee ingredient.

b SR R Bif? I l EFAR Ad? Stion

phospRAte 9RMORE SSEI AltDtype el dtirtk, cetlilose Bebvatieey) golatin] egeable
. well, and is an additional prom sing application of
oils,iand pelyethylenp ghisebposed t echnol ogy [ Bernhard Cancer Res

10: . - o dthihiSHARQ ' in th
si st 0Ll A0 ifiaghit TEHRR o gy ity K fRd in the
latest xatifide of f ‘tRentingtohiso Phpplacewicabi$sienéelli tNlaakaPublishing Co.,
a | cat.i ons of, -stem differentiated cells, as ’
EastgpitAqahich Svtesrin NBoBERPPET LBl FRTPISk: ment wi ¢ h
ni gatthinaniodRs | HIChadeisidion AEEN BraktMible haRAIdeC oral, rectal,
regeneration, nuscle regeneration, stinmulation of bone
trangmasastl, faspecah ittrasnasals intesbedle Mpopasnterahnéelivery, including
.. transpl ant ation of c dro s/ ch oh
1““%‘%?8@@& su céxlltfn%eo]u ral%({r] grg ar;rrnee(r%it%ﬁgrfy 131 et%ﬂg% ; a%saglélg a%nﬂérg{hecal,
dire@ tifrhddnridbif0r hasSenohs L Ointtapditbealnéndafpesl] of i@ocular
_ . present invention, the ex-vivo contacting of cell
INJEHMHS! at i ons Wi th nicotinamde, according to the
f egli B3e10€ 56! h%?dad?ﬁhﬁlt%atﬁg\é&anﬁ&@u@&l L&)h{ﬂoﬁﬁ@nfiﬁra local
preparing”a population of stemor non-stemvcells
rathex thinv syseemicnmanterg fHorexampleantia nigjectien adl the pharamceutical

or gan a supj ect in need. thereof.
compogltaion 8Irectly 1nto a tissue region of a pafient.

Pharmaceutical compositions for use in accordance with the present invention
thus may be formulated in conventional manner using one or more physiologically
acceptable carriers comprising excipients and auxiliaries, which facilitate processing
of the active ingredients into preparations that can be used pharmaceutically. Proper
formulation is dependent upon the route of administration chosen.

For injection, the active ingredients of the pharmaceutical composition may be
formulated in aqueous solutions, preferably in physiologically compatible buffers
such as Hank’s solution, Ringer’s solution, or physiological salt buffer. For
transmucosal administration, penetrants appropriate to the barrier to be permeated are

used in the formulation. Such penetrants are generally known in the art.
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Cells of the present invention may be transpl anted by
means of direct injection into an organ, injection
WO ni0/0635¢5 bl oodstream i ntraperitoneal injectiPOl/I20e/001381
Sui t abl e met hods of transplantati on can be determ ned

by nmonitoring the hom ng and engraftnment of the
inplanted cells to the de87red organ, the expression

of PR&fiac@dical gampsedasisf duitablenfes 3¢ ifethk @btexaofl thdpresent
function of the_ derived organ of the subJ ect.In th

lnvelpi&mc medile qasmpasitionp vdieretaitht anayR eesrdienty |a§ﬁc eoptgined in an
amott écﬁ{)e Ofy | DSV @ d/ ifended egﬁﬂggﬁ:l a%}ﬂ? sPedlBEANS € a

restoration Of unct lon t OSt

"thempem.nblljr @ffeotivengmoett!’ mexms ameamntmh: br%aetp)ye mgredm!tﬂ seda
i ver

her ei pbel ln.t al bum n
I Ao ST et WLt Sl iAo e RSRG Rpras of a
dlsoméﬁe%egl istIBASIAY diPRoleAd tHREsupFieMi ekt fBfecEBeing@trened W t h
he cul ture nmedi'um contai ni ng sane, 1solated fromthe

c uDeterminasiohuni aatpransibeatbyd ofieetivea aploanie evell cuithip the
capﬁ% tfatgose sclgfléc{ &l t in)fveji%) ?{I}V&ﬁ rllgglg %}‘tthé) 18421189 WcRosure

rono or organ
provﬁdéﬂ(ll’etéiﬁl (e g., |mTunosuppreSS| ng agents, antibiotics,

growth factor). Hence, cell tions of the
i n¥eRenyRTPaFtie Uerithhet arehdt fr theRaPHRDe the %%?Pg? or the

ther gﬁ %gleﬁe&% ‘ Sun? rcag' fhel @ﬁfmaté&' GhitiaSy Sﬂ;cﬁ'ﬁ i1h &i8&! dn@ecell

ous er solutions. The use of such carriers
cultan ahssduyb uortesaingleye Idbsekeravire fommheedamtamr@npg@ls fooahigye a

.the prese i nventign .ma i f..desi [ & resented LN
desisgd e HeSaF Ao o fer S ot 2ol T BaRL B D pithre Ry
detehhfneu‘é@ﬁu?ﬂo%@hﬁﬁﬂir@' n one or nore Unlt dosage forms

containing the active ingredient (e.g., cells)

padioxirily, atfdotheenpavtisl efficaenpf ithee a%eaqngtﬂdw@ﬁaéﬁceb?do perein
can ﬁagigg%m%d%l 's?a{n%ﬁrélp@%hn el&ﬁczﬁ QKCe(a[uf'eg'lﬁ Qfgﬁ)s i caﬂéhﬁiﬁes or

acco ani e nst Fucti1 ons mnistratio
expé'fhﬁerﬂ@lCdmmalsd i Emedm bbtdm\zd (fﬁ)nﬂrﬁ)esa lus eitlvearmic cdihpeire dssays
a notjce a form rescri bed é/eu%% over ment al

and a@%@ysw%wa&  PgsedrB (RERuIRRS arTenge Jedosgse 40 wredp human.
The%ﬁ%%%‘f%? ?f‘ld pen r%‘él)h;bdi‘loﬁx'ec(ﬁ)shgce fcﬁ‘H é‘rﬁ lo¥&d @hd the route of

appr he age of the form of e conpositions
adnﬁmstrzttwmntﬂmedv ghe ekard rfyrmulnﬁlm, gpntgt ¢foadm$w@ht1Mt gngledosage

d by..th
can AR QD ORI P TSET B P T S o iePogee e
Fm@f E 8t 2R PO P AT HRTOE ELcol Jp5@N BasiSoRTRShb@1es," ChTp)p.5) Ng
preparation of the invention fornulated in a

pthméung Q;laﬂhlefe‘gﬁr@)é padpespopsiveriesy ohy cendigiopgo be treated,
dosﬁlrgg g?lr ed f E | @% rI JIHI?JP%I?P R %ﬁﬁlgﬂgt‘? tﬁ)ggt@itlg %Emrs@%@ treatment

lastfdgfﬂr(hﬁfsedﬁhladdy@ do several Weeig, (I)rnuntll cure is Ce?fr;ctefi 0? r(]hmmutwn of
the disease state is achieved.

The amount of a composition to be administered will, of course, be dependent
on the subject being treated, the severity of the affliction, the manner of

administration, the judgment of the prescribing physician, etc.

Additional objects, advantages, and novel features of the present invention
will become apparent to one ordinarily skilled in the art upon examination of the

following examples, which are not intended to be limiting. Additionally, each of the
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above. The cells prepared according to the nethods of

the present invention can be adm nistered to the
waaiymeIs4per se, or in a pharmaceutical conposPCT/OrR006/001381

where it is mxed with suitabl e carriers or

exci pients. As used herein, a "pharmaceuti cal

conposition” refers to a r¥|8eparat|on of one or nore of
varigusecrabadiments rgd edpesis of e presehicidvensioni a5 delipkated henemabove

che negnts su hy |caII sui tabl e
and cHCRER 3R FRE MR D00 TP BB g mentarHigBR f the
folleyihgermagples.i cal conposition is to facilitate

adm ni stration of a corrpound to an organi sm

Fbreinafter, the phrases ' physiologically acceptable

carrier” and "pharmaceg S(lﬁA accept able carrier,

whi ch may be used interc angea refer to a carrier

or Refatehageist ndvhanadd e she dollaeing eexanmtdsf whioht together with the

ir |tatlon 0 a rgani smand does.not ahrogate the

aboyg ‘{ﬁs%réﬁ’ o ‘i\lt‘:‘?‘?{}? ﬁVqE\YﬁH‘ 18R gpoPeR Egntg}g fagléw%rdm ni st er ed
comppbhlly, ARe &iﬂnlﬂéfﬁﬁﬁuré Sudeﬂchéigﬁld aHAdgk IalB@ﬁl?or? hhRe&fures
Her ei n, he term"excipient" refers to an iner

utilizgghist the @éesamdl@aeltt@nan@h@ﬁ m&lﬁ@ular,dabcf@mm,smtqrmoltogwal and
reco%é%l IrDeIﬁ?xC 'tejﬁxh}u%{plg a@cﬂ'tﬁéhn?&qe N ? fatPgrg 8 f explamed in the
literstaed. FI‘B@D f& elxamlplbd eMoRdcalat! Eldlﬁlﬂ@%mb@rat@l@ﬂ Mani#" Sambrook et

o1, BSPE P DumeneProwrors/aolgena Bioldbeqealumrs LBl isubeldR. M.,
ed. @994/)9%{11%1 &t gi y‘?,(ﬁ(ll}%nt lg—x%ﬁﬁﬂlsqﬂ OIEQJ af Bfoﬁggat JofR \ﬁp&%' and

ad nlnlstratlon of rugs may oun I n 1"at est
Song dalimorepMarFend AH8GH' %rbaha'w%nﬁxaetnctal €alideSoi Mnkeen;laf Chdaixg",

Johy u\?b[%o asglais bveWe?é’ﬁ(engfg)S\l%}f‘Ch r % °8fn B DNA',

Sciea€lfit MA@tfiedn BookRYNew Of orRX BIREE et aN ClecHSe" @érdime AREHSE: A
transnmucosal , especi al I% transnasal i ntestinal, or
I

Labeyatasy tpnyal @@rlps/eﬁ&pls i1 G@lhdn@rma Harhos dbaratory Press, New
t
Yor} (POYOT S8 pOPE IR B1 DL RG: R 2R a3 202

480131 apEt92,65taind 5,a72,658s &Cell MBiolaplyr a@CLJ:hEﬁ)Tatory Handbook",
I nj ect nema adnjnister th

Volynes frhigffi%?: %ﬁp@f’%ﬁ SO oiSeals 1 drRmolag ) Volumes
I- IIIS@§1§§JN F, HTROAS(199 r;p"snfeé%l zedégcai?éﬁ‘é &6d il Iﬁlﬂﬁnology

p harfraceuti cal osition Into a tissu
(8thr Edjition), oA prletoat &ebange, Norwalk, CT (1994) Mishell and Sh11g1 (eds),
"Selected Methods in Cellular 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. J., ed. (1984); “Nucleic 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. L, ed.
(1986); "Immobilized Cells and Enzymes" IRL Press, (1986); "A Practical Guide to
Molecular Cloning" Perbal, B., (1984) and "Methods in Enzymology" Vol. 1-317,

Academic Press; "PCR Protocols: A Guide To Methods And Applications",
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Phar maceuti cal conpositions for use in accordance with
the present invention thus may be fornulated in
we@oemwrestskdnal manner using one or nore physi ol BYI/O2006/001381
acceptabl e carriers conprising excipients and
auxiliaries, which facilitate processing of the active
i ngredients into preparati?dns that can be used
Acaqxinaic n&cthamaDhqgo F@/bp(éﬂ%)orMm’slmlq oh al. s "Blegegide for Bptﬁmn

r out stratl n se For .i.n bl t
Purifiifiohorih ranREatas -t fo LARSARRE o ire M SRR o 16ss
(1996EYallb@f WRicH#k@irRdriotatad] Uff%ii%reﬁ@é &4 ifcaRy sev RflnrRiY. Other

siologically conpatible buffers sucﬁ as Hank's

geneg%h referepacs o prided Wenughewibis dpcyingndi dhegracafurgyiherein are
beh&zléﬁ fig "be. @?ﬁ 1{115@@ QSR alﬁfj?? n%@(;fd@& |00 thePERSEABRES of the
propriate arrler 0 be perneated are used
readtnh eAll drenufcaiiation cGitgihedptheein srihcorporated dostimby yeﬂmamm
in the art.Pharmaceutical conpositions suitable for
use in the context of the present invention include

CO“’DOS' ti WIMES%ND%)MRWEMQH?P‘RQ@Q)@RES
contained 1 n an anount effective to achi eve the

i niCond ddoasusquupes - Nislls wge eibfdinssll frgm wmbilical cord blood after

"t eutlcall ffetlve an f
norrgaé{lﬁ(}-g 6?18’&% g é‘onse AR Was, glve%)nggjin leg &z]er coll c}e% and
frozed E&fbfrdhﬂg tb CRL{Biix%Yéiﬂtet anI[Rammabm etadl. Psoel et afcad Sci U S A.

e.g., ischema) or prolong. the

199520 (4011 0019-1 AL Lo Bit 26 5 pRstierioa. cfODET i thaeHlnvere

ol LOEEPEUSE S ta oL 5 HOTBATY gl 250

serummalbiugit (IdASt BeyaeCanpl EtkhditsiN,dS8AE Ipyaed dec FeolkiHypaque

eradighy o & B EBAc CEHETHREr BpalD: £ak | yoit duby vibe

morﬁ‘)ﬁﬁél@ér é‘e@l@ 1ﬁeth§§f1ﬂeﬂﬁ$eegiyblr‘%feabéllécfeﬁo‘iﬁd| Washieti tAre8Nfines in
ell culture assays. For exanple, a dose can be

phomhamhveffee‘tﬂ salingn(Pi, Bioloeical h@u@tum)e@p@teamaéél 7 & HSA. To
pun%}s) {h%%gégcg%P aﬁ{gl rtrﬁ)rtaoZr{ucleaSrug h1 tlract [ 'WJ IS%B egéa tﬁ Fwd) %ches of

ermne use

immishiaphisticadad hs%p@«ﬁﬁblﬂil asigffa C‘fMiamIOIfA(IST GCEMI p‘x@gemtor cell
i ngredi ents descri bed herein can_be determ ned

isolafioin dat’d (WHkena c Bigtee aBeﬁS?Sé]ibe diladhachy Germagy), ﬁC‘iE’éCFIPg to
manulfécttﬁjrélﬁsc‘ iR E AR 'Iﬂ@}%gk c e 344]- Eggﬂéﬁ& ﬁﬁ% gy’b[h%d as

Fromthese in Vitro tur ssays and ani na
95- %Mdamahmﬂedi@ﬂswatytamdtmrml atl ng a range of dosage

(O AE8 A DiTren PE RS HG Tk S SERRBOL R SRRe for
cn%i Welt gdtEtihanpy tstallmﬁg df CO3a +e06fs twiltPAHERRE ANTCr Rk ifsed

adm ni stration, and dosage
from Becton Dickinson.

Ex vivo expansion- Purified CD34+ cells were cultured in culture bags
(American Fluoroseal Co., Gaithersbﬁrg, MD) at 1x10* cells/mi in MEMa medium,
10% fetal calf serum (FCS) and cytokines: Thrombopoietin (TPO), interleukin-6 (IL-
6), FLT-3 ligand and stem cell factor (SCF), each at a final concentration of 50 ng/ml
(Perpo Tech, Inc., Rocky Hill, NJ), with or without 5 mM nicotinamide (NA) (Sigma
Aldrich, Milwaukee, WI) and incubated at 37° C in a humidified atmosphere of 5%
CO; in air. Preliminary studies conducted with various concentrations of NA (1 — 10

mM), indicated that in combination with the 4 cytokines, 5 mM was the optimal NA
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can be chosen by the individual physician in view of
the patient's condition. (See, e.g., Fingl, E et al.

W@ 1®75)3545 The Phar macol ogi cal Basi s of Ther apePtT/ti2006/001381

Ch. 1, p.l.) Depending on the severity and

responsi veness of the condition to be treated, dosing

can be of a single or a pBurality of admninistrations,
concmhitdtionc(dam @ob ﬁhdwrﬁaUnéhWeéla&,tthﬂ guh‘turesrwsm/teppﬁtd wegldy tath

oo R DS, N, oo B OB
courﬁnﬂgp&ﬁbﬁy i BRIt E(QF'[R? by %d%ﬁuno@ﬁe&@ﬁesﬁlalﬁ@s were

dependent on the subject being treated, the severity
perfmnedwedafcnbeéhﬁar@wbelpvve manner of administration, the

bof Qoo R of 1Y B MRS et @aﬁeﬁg‘f’%ﬁﬁ g8l

s e, i s adsas i
| | u |

30 H@%Wﬁh &&-capeate PE-GI984 G hesopgied |apﬁb94??§gtovﬁ>?8f<4

VLAAQQCB&&%?'I%&F%I CETY hré}ﬁechlbet@[ g), @ FQi(E @Efdggﬂgcmg, or

aspects o é present |nvent|on as delin _
withher siixtatzowé HAC-cmjedasidradtibotdi¢shegahsti dffesatintion dnsigons

(Do BB S CPIRERA nGBa B el 85 Fin-
cells€ X ARt Rifes (WIS, COBBtRArCI6 L WetdRiratRyE frRSDAKT G0skSup,

i lustrate the invention in a non linmting fashion.

Coradfrapantoria, CondI SHomehils the gihery, wers fram diastoanickimgon and Co,
San J@&ob : (U:S)/A ﬁg ggﬂg\% euth{at{ %Q-% d'if} tﬁy&&%%ﬁ%f and analyzed,

nvéentron i nc ecu I'ochem ca

us1ng1 aCF AOB edlibgi® dlovangtometzo B ectam DiclidsonealdnCaoll 8an J&iec ﬁJA)
s are thorou expl ained in the literat

h
Emissien oF 3p° estigrifsemeasyps S e, SR ogiRh P apalyzed
usm%ﬁ(?éiﬁﬁuestsé(;mﬂﬁ@ k(B%Etoﬁl chk{régﬁ%}ld C@%zfne!%sept@l OQSJA& TR

ecul ar Bi ol ogy"” Vol unes I-1 Ausubel
FAQSL 86alysis rasslibale meseated, as' @MCQIWS PFf 6Rd @lisn The absolute

num%g gﬁc %3&?%%&@%@+&m¥¥ﬂ% and gl %ﬁr Balt]{1 o{nt)al number

of dB4edllam &ltard. ng", John W | ey & Sons New Yor k
(1988@ Wat son et al ., "Reconbinant DNA', Scientific
fab WOQ@WW Re cupfurqdeqelis ez washed and resusnded

at 1 96{1‘1%8 b l of,aLd nﬂl%hluﬁfr ( ot r%bes%hg.,
éia abor a Pr €ss, I\%l\?vﬁ%r %&588

Eugﬁiﬁ, h)RJ,CIU A @’SS akledat a ﬁnalt dontentidtisn oPatug/mihand the cells were

666, 828; .4, 683, 20 01,531; 5,192,659 an .
mcqbatz# Jor Hyminuges| gt B H@ﬁ(@& Fihspdyeavas %}Oﬂll%?ﬁd’do‘gﬁ addition of

10% FCS. After labeling, cells were washed three times in PBS supplemented with

10% FCS and analyzed by flow cytometry for fluorescence intensity, then injected
intravenously into sublethally irradiated NOD/SCID mice (10-20 million cells per
mouse).

In Vitro Migration Assay- RPMI plus 10% FCS (0.6 ml) containing 100
ng/ml CXCL12 (R&D Systems) was put into the lower chamber of a Costar 24-well
“transwell” culture plate (Corning, Inc, Corning, NY). Cells (2 x10%) in 100-p1
medium were introduced into the upper chamber, over a porous membrane (pore
size, 5 pm). After 4 hours, cells were collected from both chambers and counted by

flow cytometry (FACSsort, Becton Dickinson and Co, San Jose, CA, USA).
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Volunmes I-111 Cellis, J. E., ed. (1994); "Current
Protocol s in I munol ogy” Volunmes I-111 Coligan J. E.,

w@adoo70dBl); Stites et al. (eds), "Basic and QCTiiads/001381

| mmunol ogy” (8th Edition), Appleton & Lange, Norwal k,
CT (1994); Mshell and Shijigi (eds), "Selected Mthods
in Cellular |nmunol ogy" H. Freeman and Co., New
SpomiagieRuy wogaion gurql ABIgEat O YEY @ssiaymedsmathet ER&ITAQ) ip the
Qed in the patent and scientific literature,
1oweg§ﬁe§iﬁ¢o.r exanple, U S. Pat. Nos. 3,791,932 3,839, 153:
3, Bb0ivé a2inlySis 3 Gobilkg- SOBISCHB iinoeB(%HYwEéla’ old3 (Hd@ar?bet.,
, 901, 6

Israe])’ ‘0@@ 4Ieth§11§§pg ;tgd (gf 3?&0@?}? t gﬁgﬁ éif %401’1)’04{&50 Za%e;:r
1noculgeligf?£“ﬂ{é| RAVSE wik Hifhes CF SEqﬁbéled Mlltu}ed &%on(&ﬁl%@d CB

Nucl ei ¢ Acid Hybridization" B. D., and Hi ggins
cellsSMige weesdcrificed@634 houps @nstamepmromdabmle”nnw seoiples’ were

obts 8BS yinganei bl B B pich SRR ef Wingil D

cellsGedsl detevtell B AYyWRStonkdily Patssialitat BN CHIE-Famel celdd over a
Gui de to Mol ecul ar  C oni ng" Per bal , B., (1984) and

backg#%mﬂo@fsum @?&ywmr@gyeﬂsvo|Thelblsgw fiperasrensc OpreiaE was
suffici fr\f]F‘)f A 91%3 él@ﬂaﬁecﬁﬁg %ﬁ%ﬂ%&éa%un&c?l?g@b% least

ons em c Press ego
1 log\/Eil’cs fuglantifly hrbmmg '@t harhay i peegdnitor elld, ebanePmairdwcedlisowere
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saing 3 iy, AL CUGEYE AL e SRR ora Bty and
CFSE&fBs£NGRnAA ﬁrég&ﬂbﬂ)%eﬁ@twefr@ Eﬁl!ﬁn&ﬁfeﬁ' Fer éachesalngréﬂﬁroadoo

references are provid hroughout this docunent.
evenmwred@noe@edta@éraealmz@re beI | eved to be vveII known |n

theg. art row t he THES- L

reg'r nspla&?t%w '%“8% %z?jl o ells tg?\ﬁﬁm | ftlce- fl\g(BIBfSCID
micd RERE Ploredt adll h@i’uﬁhﬂﬁe@)/mr eﬁ‘eﬁreen@tﬁa vaTHRRI Ada@aanDechmplast

EXPERI MENTAL PROCEDURES Cord bl oqd sanpl l's were

Bugwgiatig. &y r ighinnsel-pldamigeomgrey etethedh fféfraﬁ%ia?eﬁ}aas described
abovfgl'” I{/lliée%@ecméﬂ lgﬁ)@ﬂa{eﬂ nfig ”cl?%llcx%qﬁ‘ St @ﬁf‘fféﬁ )CB-derived

es were collected an Fozen accor
CD3Rl kerleE theire¢ntamé prdegRupifolddveing Ftveelts. 1nF2ml)kurd\leifd aandlcdlonor

U A . 199 101 19-10122.] wth
Vaﬂ%%'g%gﬁ ﬁ?ﬁvea 518%‘92 %e(léif)éomﬁﬁ&erele Ppis ws}eep?ﬂs\%ag Lﬁed for
expagg%hr(ﬁﬁuf%gfag &ell(a @&ﬁg infbotiochO Wike Wire shépiNced Qf‘%él{mnﬂld

human serumal bumin (HAS, Bayer Corp. Elkhart,
mamow smys \Memy@bt@decb By dlushing] ﬂhem;fptaq@eanglrtdda%mth(IM@Wat

o~ 0/ cen 800 x for
¢ 3 op, BB, ARy 8 NOLRSCYTR uipc e, Bhs Firlilba as
desceibed lgdréidatang, Weimbethonbelogall aifiSodidy RBAERNaL@aR Uklirsst
sal i ne (PBS, Bi ol ogi cal | ndustri es) containing 0.5 %

differgppiation, antlgens to 1dent%y human cell engraftment.

Quantification of SCID repopulating cells (SRCs)- The frequencies of
SRCs were quantified by a limiting dilution analysis and applying Poisson statistics
to the single-hit model as described previously. Mice were scored as positively
engrafted if 0.5% of their marrow cells expressed human CD45. The frequencies of
SRCs and statistical comparison between individual populations were calculated by

maximum likelihood estimator using L-Calc. Software (StemCell Technologies,

Vancouver, BC).
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purify the CD34+ cells, the nononuclear cell fraction
was subjected to two cycles of i nmmunomagnetic bead

W@ epaiedstdn, using a "M ni MACS CD34 progeni t or PCEII2006/001381

isolation kit" (MIltenyi Biotec Bergisch, d adbach,
Germany), according to manufacturer's instructions.

The purity of the CD34+ pdgul ati on thus obtai ned was
95-S#8ar/ I lms Eapaldimented Solubld puriftedt senved-dymaACandCpdild,

f 4+ cells.- Percentage ogeni t ar I ] )
sVEMTT RS Ptedoin soqeomaatsr (S oo OiTed arth o) B cedinm
bicafi®inhfe pIY 8.5) #ithia- EEAGnduhfoPbrEiBREe lg/hi1 918 Ofdisorbed as

D cki nson. Ex vivo e%ny on- Purified CD34+ cells

10-lspets oglpolisbaenaplatgs Recondlighingomand CerSanlJogs; 640AISA) for
it h , .at. | | i .
> 0 S bREHE P e s b W v

serum
cherhbltiaed) oplaiee twee WaSHEY and biocekédwithrHSA (20 mghhl). RIJABI-1 site

l.i,gand and stem cel | ctor (SCF), each at a final
densititic SYRIF aRISETFORf USipE ng/%r}ﬁbe(l P VEAM-] nmAD, piBRy  Cell
. ) i . oot . . )
morfid e 0 o 8 1RV s, PR RSN, o
nicotinamideu pidli Y CAY-dichempline-coattd SubgRtésn ware assembled as the

Prel j.ni di d w th i .
lowgo SRR T s 0Bt SIRATET 1260562 AR o el e it
bindi@RieBRdn. OTheMldWw chilBbed ve @B on ThaAMASE dhRverdd ke

NAconcentration (data not shown). Until week 3, the

confgRt t BresseRpp e (Pigphrtd 3Ake Y ikonj Fhrante B¥enBadbpenedoms The
Netlg%%%?s)ﬁﬁﬁl 1 %Qger 1c] s %I%lgoiﬂ%lgcﬁgzﬁpep %eeﬂts% e %ﬂfl!lsed at

1’ng, col on m ng uni assay an
10°detts il nthpingh ahy pharaives|ay sesiredeflew ratef gunorpatdasitt escuitdested

.her ei nbel ow. I, nophenof ypi ng of CD34+ cell s- )
SY”‘R#%PWS T?‘@-qng?ﬁ?@iré ftgﬁfgﬁo REMNSPORRSVEC \R%é’. U ¢ pidepigpe
witls® 1ok i8R o &ABA 215U700 CEY B3és adiferd QABbBest RidiGh, (8helF A a

for 30 mn) wth PE-conjugated anti-CD34 and
Timg| Tapsso SjViitfaivadeoamedoidsdi @5-633 GCXCRAgsoMcA-Japgh ekl castiular

. Intnl, | T | . USAY.  LFA-1. (I d
intepsihe iR s ATEESE s Funiates et Keseifiet o Daiany shing e
motage o $idi didhdleief§ hiloat 0Eman fiklesths( 6P3 8ninCOBBulaHldldactions

..CD15, CD3, CD61, CD19) for determ nation of
wittepggAMIchearing eunkacen oneres >PeCnd4 intemen denendept 1 Ivesagh
r p . , .
T T
imnfedjatSaroximite withAthe dBBstratel Feequehdys ofvesch ddoporynas fedltbrs wvas

ol BB o 5B Ve PR € R 2 1.
and @ dyn/cm? corresponded to tethering rate of 1.5 x 102, 3 x 107, and 4.5 x 107
events X cell 'mm™s™, respectively, expressed as the mean + range or SD.

Statistics- The non-parametric Wilcoxon Rank Test was applied for testing
differences between the study groups. All the tests applied were two-tailed, and a p
value of < 5% was considered statistically significant. The data were analyzed using
SAS software (SAS Institute, Cary, NC).

EXPERIMENTAL RESULTS
EXAMPLE 1
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Em ssion of 104 cells was neasured using logarithmc
anplification, and anal yzed using Cel | Quest software
w@ Becnads4Di cki nson and Co, San Jose, CA, USA).POheL2p0B1381
anal ysis results are presented as percentages of CD34+
cells. The absol ute nunber of CD34+CD38- and CD34+Li n-
cell's was cal cul ated from®he total nunber of CD34+
c Nitdginamidailawn-eegulisECD20@ipneptdylpleidase 1V expression on
cultured cells were vvazﬂﬁd ang resuspended at |ess
than 107 cells/nL in s&HAtEES nedium CFSE
( MoftRC @ffaét BF add@st-tetrh Cincutiaidf N ithORicolidhideasnagiged @26
a final concentration of 5 ng/m, and the cells were
membrapd) gKBgsHor wapaddreised by Eﬁr‘rl%maiy@m ake of the dye was
st . o .
cel ORI AECBER bR FACS ety bR e
(T-0)0ke-Gisubmed artaNyaethatnydef S €yt 20mdbing (620 hours) and FACS

| uprescence_intensity, then injected intravenpousl
ana{.‘/ﬁ?(g agth| Stflﬂ‘ﬁ‘%SFi“Fédﬁl &@@ﬂwﬁeﬁr@?ﬁté@w@mﬁ In Table 1
beld%l\ﬂoll@@in%eid ou?$ fncﬁgértgﬁ) T)-i(ﬂ iY1the Pred 2L FrNABohRRAYs. CD26

A plus 10% FCS (0. containing 100 ng/ M CXCL12
expleRsiDn Syast sigsificanity peduceditby theepiessnse ahdiidadmamidea(2-3 fold

red GO0 a5 Pl SO esip i o Bofonie bt T of
Nico&ifinilehs welllaetd firéshdy %Lttﬁ]i%ummmm’wm). over a porous

menbr ane (pore size, . After 4 hours, cells were
col l ected from both chanb@héIand counted by flow

cytometry (FACSsort, Bettopgk] 1532, and—Co;,—San
€. . .
Jgse—CA—USA)- “r; tareous—h %i”‘ti o?‘%ont rot—m-grat+on

wgs—perforred—wthout—CXCL12 £t hetower—chanber—tn
vijlvo_analysis of homing- N SenEPly co (8- 1ﬁNAﬁ<Emam1¢6
(Hd#¥Pah Ltd. . |1s$8el) were sib-lethally irtadiated (at
3713e®y2at 67cGyfMin) and 24 hdlrs later inpéul ated via

‘the tail vein with either CFSE-Iabel ed cultured, or
non-cul tured CB cells. ce e sacrificed at 24

hours post injection al#“d‘gﬁggﬁzarrow sanpl es were

obt ai ngeyMantilit altirBiet béite mfzﬁmérh?mﬁﬂg o{b&’l‘tﬁt%d%flsh | MOM
at 4C. Hom ng of human cells was detected by flow _
cyt Rederced engraftmiestuefficacyt ofornliufedGryE-hes deereditilpited apleast in

ba r.ound . unl abel ed .murine cells. ., Th L.ght
par 8 S dteiCportartiug el @ ol Grea 5l By, 5. e
al, BRa] Fo00knsEs29cEl)| Tof dvalfaténthe Bft@ b HitotinemER drSthbYofling of
least 1 log. To quantify homi ng of human progenitor
culipegd eellsp EAPomiceeeEe trapsplanted with either 10x10” non-cultured

mononuclear cells (MNC), containing 5x10* CD34+ cells (0.5% CD34+ cells), or with

their total progeny following 3-weeks in culture with cytokines, with or without
nicotinamide, each transplantation containing 180x10* CD34+ cells. Prior to
transplantation, the cells were labeled with CFSE. Twenty-four hours post
transplantation total CFSE-labeled cells and CFSE labeled CD34+ cells that homed to
the mouse bone marrow of the recipient mice were quantified by FACS.

Even though the same number of cells and CD34+ cells were transplanted
from both cultured groups, the homing of nicotinamide-treated CD34+ cells was 6-
fold higher, while the homing of CD34+ cells without exposure to nicotinamide was

only 2-fold higher relative to the homing of non-cultured CD34+ cells (n=21, p<0.05)
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stai ned wi th APC-conjugated anti hunman CD34 nonocl onal
ant i bodi es and CFSE+CD34+ (human progenitor) cells
wowrg/oedsuhrer at ed. For each sanpl e 100, 000 evenPGT/VW0&/001381
recorded and anal yzed. Transpl antation of human CD3<?
cells into NOD/ SCID m ce- NOD/SCID m ce were bred and
mai ntained in sterile intfa-ventil ated cages
(Fig (13p dheilpldsg of Bulgugd atlle(MNG I w)s. 2-Eild highee ekithohidotmapside-
re, sub-lethally irradi ated . a scri bed, ahove. .M ce
wreat i PRI P DR R Gt o GRS B SR 16 Hhi O of
non-Btfuréd FNCRn-eay, | %@5%"‘1&9'F1§u@§ 18hekho MACS analysis dot
progeny follow ng 3-weeks in culture. To avoid donor

plots,afrprpientatiye nwmxspka@tﬁd@mmorc@m@e& ororwltgesdegedls- unit s
wer e pool ed and used for expansion cultures as well as
group injection. Mce were sacrificed at week 4, and

marrow sanpl es were olEXUMRLIDY flushing their fenurs
and tibias. wth IMDM at 4C. Flow cytonetric apalys|s

dYicaf@rgmeds icreqsesineepralitg gl chrrelipetascpierautt rissier

her ei nabove, using monogl,ppgl.santi bodi es agai nst human
| eukocyte differentiation antl gens to identify human
certemngnafln nelmmol@aarﬁndf iadlagtsiomn nodle®BisD eithpo paxipatshing or

fancfignaly e oy L F S GRS § BoBling o gs R R EA i e,
sincd i bEkingSoft Eellsh® §iebH e dbicking® diands isd&didal Bedthe efficient

previously. Mce were scored as S|t|vel y engrafted
passpge of ®ils dfom ﬁéwlatmrtpdwgétemsge% BeedJ-hetnal lgfemstologwa

200 TB? \4,1\{15% ﬁg)luﬁ us%%c&@%ﬁs caﬁ{ A lv?etvx'f Sfﬂthé: P cfi %ﬂgutwn of

i ons were calcu
integringi amidmdheskcﬁi nia:dmdleesuchmi oL Ardiang ILEAGA| :mrosSaf taviete of cell

(Ste ch oI 0Qi es, ouv B ar Flo
typesiﬁéga%eﬁ%sf % Eﬁampp T din &%ﬁa TR the role of

such’&Mslon %}{Wa%ed%l%m&d ih MiGQaahiGe- ﬁ%ﬂia\s@@ @ﬂ@a%cement of
ered wth 20 nM sodi um bi carbonate pH, 8.5) with a

horrﬁmg(anﬁ @gmﬁmermpf c@lisr, rtlm effé_ct nﬁnwbtmm)ie andnaifse nbgatios and

s g O RSRI PP B35 ERCh BB 1

Was@,gsté@th t he i ndi cat ed am)unts of intact or
heat -i nacti vat ed chenpki nes. Pl ates were washed, and
bl ddsiasd anfrens-PISA Ak #32Y; \@A@Li%ﬂ%e% dhigratioss of non-
e e ,
culttvéigfll arﬁlsséﬁftﬁr%g H&hx?fgg(}lgéé ual[ @Q g %1{3 1, ang I{e% |2 eff&%% of

monol ayers of hon-cultire
nicdtidhiniisi 69 1ﬁt¢gtm r arrdg adhdskono mohbdulfo dtnationot IGO0 te pamdrfully

Stln{\lllcﬂ?ge'\(/il‘ ﬂile/ I%TgGrgt?cl)(rll T) l:g:o(%l?ttﬁe%tesdu gr?c{ ru%%rggtec\fve éﬁ%ﬁs chﬁrbl(lg C{igufaes 2d).
However, CXCL12-induced migration was significantly higher in cells cultured with
nicotinamide (cytokines + NA) compared to the cells cultured without nicotinamide
(p>0.02) or non-cultured cells (p=0.05) (Fig. 2). These results suggest that treatment
of CD34+ cells with NA can potentially increase the responsiveness of CXCR4 to its
ligand CXCL12, resulting in enhanced engraftment and homing potential of the
nicotinamide-treated cells.

When the functional quality of cell binding to adhesion molecules was
investigated using shear flow analysis, the strong effect of nicotinamide on VLA4-

mediated binding and retention on VCAM was revealed. Figure 3 shows the
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| oner surface of the flow chanber (260- nm gap) and
extensively washed with bi ndi ng nedium The fl ow
W@ b@moeds4smas nounted on the stage of an inver t rAI/pl2a86001381
contrast microscope (D aphot 300; N kon Europe BY,
Badhoevedor p, The Netherlands). AU fl ow experinents
were conducted at 37C. CeP¥s were perfused at
signifiofieky dndhiamded tpercontgpe o himittyndstitedatell sleesistaptitof temwvaldiyeshear

enerated wth a ut |nge punp. The entire
StreS%EYlg?rﬁ £¢© %TrFa{%ﬁ‘ngtBﬁl%oﬁ@aﬁ%i e recorded on a

Vi UReY aRSre¥ilisin FidRBO2 bAd 8Geddd] Bkt licotiRhifidedeaihdle o f cells

canera (Applitech Rigicam Israel) and a Tine Lapse

beforgyHgnsplaetiote dograrses (the- Emstion pahasbpiien amlp&ryrsoklrmt;elated
mole%ﬁfeL ul(k]; he's@tc%flg %ﬁlﬁﬂ&s\mcﬁr &Fﬁ ﬁ‘l%b ?he?éi% eﬁfxeﬁl%g cell's
Wer e y ackrng

erm ned manua he no | ons
transplgtatiod ugdtertial,| & aidﬂmgecn b9- imorefabeal thitielt beptfrerantl hinding to

Cellu racti ons. wi t h, VCAM beari ng surfaces
lmme\bt.héeisé%kfcﬁ. ﬁ%ct&?t?rﬁw@eﬂaﬁkdewreaﬁﬁl ﬁa&fh agfﬁg}HaFFé‘nfo non-

cultéd of4RliSes iR RRLARIdeRSd tOo a constant cell
popul ation flowing in imrediate proximty with the

substrate Frequency JfEX4AOMNLE 4t egory of tethers was

essed i f.units cel
it RGNy Syl hE cagact pf SrokingCamtogied celts
CONﬁ@ﬁlﬁ@ﬂﬁdﬁd tileBtniet Nehd N@ste@t forohbilid ¥ dfhadce RonfingO and
and 4.5 x 10 3 events X respectivel % expressed as
engr@ﬁﬁl@ewe%fntrma@éteé reellp by Sepepuatiens of NRD/AGHD paicaneka praluate

j k
repofdlp SRR O SCHE tuiBP Rl Hrah Hiadh 8 Wil Gl er €23
cellstwo= 1) dverla ranpd of dpsasahteaded tma&ﬁévwasswm]mndﬂa tradsplantation,
statisticall ni ficant. .The .data were anal )

and Subshgheah80a; s%fwﬁ%sm( §A§ ’faﬁg?lil {of e o5 Hieir RT@)ECXY fillowing 3-
YENTARERMLAS Nlryﬁ% an\dem = 13). H 1l

Weel%:g'z)%g/r%%legul ates CD26/ d| pept| d I@dase InVelxgr esgrlng% o

engrafimems s cedalustetih d- \@«feﬂ@cpoabftrmsp tation.m Miceibuere oscored as

positll sU:EAd B OHEe BiE bbbt B TRRNY Bl PR SRR D45

antigell (CHA5RY. A FNGHnan diy 28 dtrmdplanbgios P1366 $0°00DY4 " €D Gesulted
(T-O _then incubated +/- N cotinam de 5nM for 20 hours

in np engfimnsnt &) thenaorEadtred el e Simbain . thagragenp ot étlé)d CB
Conys SR REIRE PARTPRIE R ) Gt LGN of
nicotiharhide ah Icﬂhxliﬂedbow@@?,&esulted in 50% engraftment of 3 X 10° CB CD34"
cells in the mice. At a dose range of 6 x 10® cells (Fig. 4b), fresh CB CD34" cells
engrafted in only 16.7% of the mice, whereas the progeny of 6 X 10> CD34" cells
cultured with cytokines engrafted in 33.3% of the mice. In contrast, at the same dose
range, the progeny of cytokines nicotinamide cultured cells engrafted in 100% of the
mice (Fig 4b).

The frequency of SCID repopulating cells (SRCs) was calculated using the
maximum likelihood estimator as described hereinabove (Figs. 4c-4¢e). The frequency
of SRCs within non-cultured CD34" cells was 1 in 36,756 cells (95% confidence
interval [CI], 1/113,366 — 1/11,917) (Fig. 4c.). The SRC frequency within cells
cultured with cytokines alone was 1 in 19,982 (CI, 1/47,972 - 1/8,323) (Fig. 4d) and

the SRC frequency within cells cultured in the presence of nicotinamide and cytokines
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expression was significantly reduced by the presence
of Nicotinam de (2-3 fold reduction) as conpared to
w@ed7m63ses nt ai ned for 20 hours in the absence PET/IL2006/001381
Ni cotinam de as well as to freshly purified CD34+
cells (T-O. Table 1 EXAMPLE 2 Ni coti nanmi de increases
bone marrow homi ng of cul Bured cell s Reduced
was siggifiafintiye highef, fat dainy2,620 ¢, t14.&27 ed/1 339)a(§ig;e4§h Therefore,

cultfcandiess it Eging RRtny BB Sl 1 GRLEE el gBlr of sRCs
than (1§1¥-bﬁl‘ﬁﬁ‘§§ Yellsand 7.6-881d @hore ER@sdhme%Q&lﬁéalaﬁaeulaﬁd cdls. Fig

eval uate the effect of nicotina e on the hom ngwof
4f dembesirates telvivw, mndiigee differsntigion of Addreaisd eenlivred, cells

engr%tedlgﬁ](?ﬁ?%%q&%%n_ cul tured nononucl ear cells (MC),

ont'a CD34+ cells (0.5% CD34+ cells), or
Wi Effettufiicithiamid@on demjng ahd engrafinznnbels 3itreated dellse IL-

with cytokines, with or,_w thout nicotinanm each )
3 hag rhega ﬁpmrfeait f% ﬁcc&éﬁﬁ%tﬁlciﬁf DHHH eﬁf @fguuate gﬁﬂ@ repppyjpting

abili \N%fn EW MO In RErCB! fe§t WRESE! ﬁﬁ%hﬁéi‘ni\&‘b tRoddtatEs the

our s post t ranspl antation total
engr{lESEnt| miteitiat of ebllsexpodedCRSHe| Gybaking RBimamidsls effachan CB-

. h t he b f th i
deriia V032 iy PR VRS- B AiRier h TSN, R fnens
indic@fedC@bd Hea@nCR3thtnieelinasnive ifidet ansRhRattee SOIDMePOpilating

cul tured groups, the hom ng of nicotjnani de-treated
poteigizd £ e8| SU@plm@nt&d culpigs hi I%aefra shmis|the preBomtioRiof gngpftment

follo% ra&ﬁ fV\‘l Eg] W, fxlrb@%g{f F%onBB Qt éx?ﬁ?dﬂsqﬁe \S’? aRelt of

relative to non-c ure

total Giddhh cetlb |(E1g( §bR4nd pre@editoy (cEllg (Hig) SC)IhEO\Mmg]tra;;sldﬁntation of
cul t urﬁd cells

the Igeocl difastABgroa %@?@e@%&%g& 5! The results show

t I
the @%ﬁﬁﬁé ?%Iﬁ%}] Etg‘fallif?rcggs Ii\:r/ﬁi)lcdn%nmgi?gwgg % %Lg)of 5Gnich %rgilsplanted

Wlthﬁugumamﬂq:trd:atectmﬂm, Fuf&@@ oa]ryal puii af ﬁmceﬁr@sgla@tﬁg with cytokine

alon% le%?ﬁa &5 IE éﬁ gs 5 RJNP’FC] %]?Iildlﬁl\im I;%tfcgggpu ors c(%lDt4l§+%?) 39f+) 4-

weeld iR RASF el drOWad bEs\ér\ﬁéﬁ@ﬁmkmﬂﬁ tfa@ssipited sitngdlls cultured
adhesi on nol ecul es Alterations in chenoki ne and

Wlthat!%@laml\dml ecul es, either expression or

754, R0 BESR GA ELAREE Sk CUBELSE R0 s
nicoﬁﬁduhﬁlet enhapesi dxipeessidn et ihctidngaf déhds®ncaridt integirinf mblecules
criticaq etoecfefllI grllgererl]igtment and homing, can increase cell migration potential, and
clearly provides superior engraftment and homing of transplanted cells. Thus,
nicotinamide can be used to provide cell populations for transplantation, having

enhanced homing and engraftment potential.

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 separately or in any suitable subcombination.



passage of cells fromcirculation to target tissues
(Foguenne, J., et al. Haematol ogi ca, 2005;90: 445-51).
wabeog/osxs4special ly significant in view of the PCDHER006/001381
di stribution of integrins and adhesi on nol ecul es such
as VLA-4 and LFA-1 across a variety of cell types
(muscle cells, |ynphocytes7 eosinophils, etc). In
order to deternmine the role of such adhesi on and
rel ated nol ecul es, i n, ni coti nam de-nedi at.ed enhancenent
of AHBATSHy thin dmesigionr bare Recrbrdegcatbed  ing penigpetian; it specific
[
emb %%%%ﬁso'mén aff:?i? ;}qg f:{ll'aﬁﬂt th Jgrés .Y%@M ﬁggsﬁ Fi%d{l/@c%}t/lortsa aréd variations
will Aeiappmeritctn thoseisydled4n (thﬂ_atkt 4 Yscoardirghs tieid  infosdatgtoembrace all

ation rati.gn
SN M ek g e R eﬁ@% Spigit i Broad
scopk @F RAappRad&s slafifs.t hell %ﬁlﬁﬁ‘&tﬁ%n@f aftinEO4ndngHid }fgﬁbatlons and
|ntegrln and adhesi on nol ecul e functi on.
Genbm f:@ﬁsslynsmmhﬂ%mdthmé ipithis speaificasiontase llieterlbmce@orated
- 4+ gell ) v,
nt 1r i H&r dgin%gr a %r%m\(/\é/as S|p(§ér?|&'? q Oglht% 19' th‘ﬁ'_slg er&lrierﬁ1 t cc%l each
indlﬁdhzﬂ %ublﬂca?ur)hhpat?m@t pgtaﬂﬂ aﬂ)ﬁhézay)mk |(}mBank N&esemnmanﬁér was
e cells tured wt out ni cotin p>0.02
specrf&ﬁ Iy mnfluméaﬂ@@lhysm(iffa@ 08) b mcgrpoza}teg %@% byetfigreace. In
addifivy g&él&lofl hat ldEﬁtﬁ?éa%HtofojnP/%é'nc%eihl this ISOJIICM)IP §15h11 not be
pot’enti a I ncrease the fesponsiveness
consitrusd b$ gamdnffssmmmat sedulefarergeiin apxikbtec atdpaegahia ﬂ@npresent
g hom ng potential of the nicotinam de-treated
invepli®l-s ~ \men the functional quality of cell binding to

adiTps i@hiieh 6€ PUISA pRlfcatibly BS3/@RicadwHchnge BHeBY nfdoﬁ)@!rated
anal ysis, the stron%_effect of nicotinam de on VLA

by refetsnge asififiliniseigiorth derein, are intandedh to/boaciadsed fagm dhegope of
0 ntly enhanced percentage of
the I!:r&%#{ %Ivgné&étll\@laé%gﬁdl glarngsgl stant to renoval by shear
stress eV|dent in the cells treated with nicotinam de.
Thus, the results in Figures 2 and 3 reveal that
ni coti nam de treatnent of cells before transplantation
i ncreases the function of adhesion and
cytoki ne-rel ated nol ecules in these cells, enhances
cell mgration, and therefore enhance cell's
transpl antati on potential, as indicated by increased
initial capture and binding to i mobilized VCAMI, and
retention under increased flow, as conpared to
noncul tured or cytokines-al one cultured cells.
EXAVPLE4



NA i ncreased the SCI D-repopul ating capacity of
cytokine-cultured cells N cotinam de treatnent was

wo eawoasidr ability to enhance hom ng and engrBET/IE006/001381
of transplanted cells by repopul ati on of NOD/ SCI D
m ce. To eval uate repopul ating capacity, NOJ SCID m ce

were transplanted with nof¥cul tured CD34+ cells (n =
12) over a range OEIYJoOQERENHRIENEHSt o achieve a

Subapy ] Medai‘éé’) PeY. {199 and subsequent

non-engrafftnent "1n’a fraction of mce or their progeny
f olAndetling P3 andVEeksingx MaI{E90TN Stdnt. [Cetlgti6k9nEs (n = 12)

or _cytokin + n = ._Human cell engraftnent was
ev &2EEL Hlﬁfmb%%’gﬁ\% 3§$)éﬁ%pl antation. Mce were
SCRskiIRR1. RPSL U BBl ¥heRII St Rf 156901574 of the

reci pi ent bon€ marrow cell’s expressed human CD45
antBegdard CoussRes A9: 8hdWA93)n Fi g 4a, transpl antation

©nEHRRRPRer L0 28414 o o) Ak £ ot gpbsas
108 heBtoph&don K&V Qﬁd,QILlJrﬁlﬂlﬁrﬁiﬂ 2008 D2y 5169(1E): 700047068 S O

failed to engraft. resence of nicotinamde in

cutiutd B GRv o M09 8Oy RS Bot e of t mant ot 3 X

n sg range of 6 X
? (I;Pﬂ iFL(ﬁgb %’)dl ?%EEWZ@M I's engrafted in
onIDeE@sH/abTrahtlﬂamum 1997e13e3S-1he progeny of 6 X 103
Ils cultured_wth cytokines engrafted in 33.3%
, t‘ﬁi?g%ﬁ‘l'&imn}uﬁwﬁgﬁﬁgstdb%g the sane dose range, the
pr e Mhne] . Céftaplﬂdéﬁfatélbgi@& '20@5”9@&4915|lt ured cells
engrafted in 100% of the mce (Fig 4b). The frequency

of F@fﬁdmané‘t&ﬁmll\ﬁcdlﬁ@eckl4l6s(l@gﬁts) was cal cul ated usi ng

herERsBY AL el FRRSRETRIA 80 oncy of “Skes

Wi t}lasrbpmmmmwbmd L3AH1986) s was 1 in 36,756 cells
(95% confi dence i nt erval %CI , 1/113,366 - 1/1 1,917)

(Fl@m%@)L ettabBird @PLH) within cells cultured
19,982 (C, 1/47,972 -
Jibsé%% %%@E%SN%Q 199453 2@1 N (

and” the RC frequency within cells
cuIItnarBd Ji Ha¢rhatobr1€827106:905-%ilcot i nam de and

1) SR ntely o el ddyoq A Acku i e dos (il {1 o

?Eﬂl@iésaﬂdrgélnlﬁ br&lsn%ﬁddnn@'ﬁ ggosupported a 14-fold
grea er number o t han non-cul tured cells and

7 &@@Rdefminémhqm&@o@@ﬂ&%h&-%%ne cul tured cells.
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3 has been reported to accelerate differentiati on and

attenuate SCID repopulating ability of transpl anted
w@ed7m6e3skh order to test whether nicotinam de POTUL28068®1381

the engraftment potential of cells exposed to the

cytokine, nicotinam de's effect on CBderived CD34+

cells cultured with IL-3 #ls assessed. Transpl antation

exNéné'glieBzd)éi (Bld’rhaane&evihws. 20022813E0#42@i t h ni cot i nani de

TSGR R R gl 18 P e

proportlon of engraftnent follow ng injection of 1.25
to 5 X 104 cells. Figs. 5b-c exhibits the engraftmment
of total human cells (Fig. 5b) and progenitor cells
(Fig. 5c) follow ng transplantation of the | owest cel
dose evaluated in this experinent (1.25X1 04 cells).
The results show the presence of human (CD45+) cells
in bone marrow of 5 out of 5 mice transplanted with
nicotinamde treated cells, but in only 2 out of 5

m ce transplanted with cytoki ne alone treated cells
(Fig. 5a). Engraftnent of human progenitors
(CD45+CD34+) 4- weeks after transplantation was
observed only in mce transplanted with cells cultured
Wi th nicotinam de. The results brought herei nabove
clearly show that exposure of cells to nicotinam de
enhances expression and function of adhesion and
integrin nolecules critical to cell engraftnment and
hom ng, can increase cell mgration potential, and
clearly provides superior engraftment and hom ng of
transpl anted cells. Thus, nicotinam de can be used to
provi de cell popul ations for transplantation, having
enhanced hom ng and engraftnent potential. It is
appreci ated that certain features of the invention,
which are, for clarity, described in the context of
separate enbodi nents, may al so be provided in

conbi nation in a single enbodi nent. Conversely,
various features of the invention, which are, for
brevity, described in the context of a single

enbodi nent, may al so be provided separately or in any
sui tabl e subconbi nati on. Al t hough the invention has
been described in conjunction with specific

enbodi nents thereof, it is evident that many
alternatives, nodifications and variations will be
apparent to those skilled in the art. Accordingly, it
is intended to enbrace all such alternatives,

nodi fications and variations that fall within the
spirit and broad scope of the appended clains. Al
publ i cati ons, patents and patent applications and



GenBank Accession nunbers nentioned in this
specification are herein incorporated in their
wenio7ietsys by reference into the specification, P€DIL20&/001381
same extent as if each individual publication, patent
or patent application or GenBank Accession number was
specifically and individudlly indicated to be
WHARJSr(JoABMEDR IRerei n by reference. In addition,
citation or identification of any reference in this
application shall not be construed as an adm ssion

that sugh nich@r 6N eshdnsSingVedll Bbhihgasndeh@hftdkht Orehitied, the
present invention. The teachjngs of PCT Application

methadopnuy e, exntirCor drvdr ¢ 8FEeing SRoppletian e&ceﬂkﬁ tp ap amenplof
{ e re.l
nicoffarids, v, %, Biiod Ue ln®Sptetion?  fr MUERARE ot Homing, and
engraftpenidipog:ntihiai the . thethdd QRirtREFERENGEGzo b i at) leakix pne Med the
1997;185:1 11-120 Anderlini, P. and Korbling, M
follq"igg7) Stem Cells 15, 9-17 Baggiolini, M. 1998,

gﬂr e %%?eréﬁ%aﬁﬁ%ﬁhﬂﬁu% &t calls is b BembtopbRit sk882and/or
1569- 1575 Bernhard Cancer Res 10: 99, (1995)

PIOg@hmmedimwub@nn rand zaid pe@pé of timeiiepiectebioguffiniegt g stem cell

568 1000-,. 1003 S
expiRy- RpHdeh CRB oS s L BRIER R oF Y ERer sl T on:
20Q:3) 22(V%erélﬁ5s'it(ﬂ-aﬁﬁudte of aidstinamide bad $aid, pﬁiochbf time are
Bi oessays. 2005 ;27(2): 164-75 De Roos

t
seleqted suificignt e dewn Tegytals LRIG expessian. by E‘f}f 9fa JaidrpARation of
t ol 2005;
cell iR ok il 3etn ERAUITEHO Goninhr celfbugBhuiok 22T, 01 091 556,

Gagiif)deepidetpopbilatiGenel Tiells apyesl 999; Belude- Bﬁnﬂegbl@@c CellS
Nat ur e, Medi Ci

6
hermp R G S 1P RoB e lap, AR R VEoagu: s8lsy Gyt
progei®br gé'lls don-hé1a80BsiBtic stéBWRd nRBPcdlslorlend®iybEic stem and

mtola et al, Proc Natl Acad Sci U S A 2004 101(52):

progediton ellsg 122

(iv)  said subjecting is in the absence of nutrients;

W) said subjecting is in the absence of a cytokine;

(vi)  said subjecting is in the absence of FLT-3 ligand;

(vii)  said subjecting is in the absence of stem cell factor (SCF);

(viii) said subjecting is in the absence of granulocyte colony stimulating

factor (GCSF);

(ix)  said subjecting is in the absence of an early acting cytokine; and

x) said subjecting is in the absence of a late acting cytokine.

2. The method of claim 1, wherein said nicotinamide is selected from the
group consisting of nicotinamide, a nicotinamide analog, a nicotinamide metabolite, a

nicotinamide analog metabolite and derivatives thereof.

3. The method of claim 1, wherein said population of cells comprises

stem cells.



Ki pshi dze and Serruys, eds. London, UK, 2004 Lupi R

etal, J Biol Chem 2000;275:941 8-9424 Lupi R, et al
wdr@cihessud . 2002: 367:1-7 McG ath Dev. Biol. 1BOPII2006/001381

13:442-456 Protti Cancer Res 56: 1210, (1996) Rankin

PW et al., J Biol Chem 1989; 264:43 12-43 17 Roach

M.. Methods Mol Biol (2002} 185: 1 Siena Expt Hemat ol

2341463 The 1oetbypd Sii deizn &t avhersin 398l pepuwationNaf lcellsadess. not

. Iy A 95: 6 mith AG  Aniiu,Rev Cell . Dey .Biagl .
inet B i RipeiGlsceedyy b B ibai et YR, By tiver
progédidorlctlls, T¢cimaesd porenRepEelis, hehhemaldpeic{id k) add prdpdaitor
Ueda K, Hayai shi O Annu Rev Bi ochem 1985;
cellsg ar embryopig; steyy and prgggmtarcelhar m  Revi ews. 2002;
54:375-429 Yau L, etai, Eur. J . Biochem 2003;
270:101-110WHAT IS CLAIMED IS: 1. A nethod of
enbanci Ageaetthoth @fi dajmahdwbergmadidepopulatioe mficalls it Herived
nmet hod co I,Si Ng .ex-vivo or in vitro subjecting a
frou ), GHEAPSSIRCISH TR (2 G5 FouRinipof gy okt Fobmgh
orgaB€4 par&s, 4 1108, & ghlvlgddenta fi@keyen Hfggsﬁmr&@ btgah OdeBiratory
and engraftnment potential, thé method further
tractcorgamet eaprodugtineg oggan) e asimayynisacforgave af Wpodassaegiatediorgan, a
er el [ ' f cells is a hematopoietic
thynéqléén%gg(a?’%rn%ﬁfooggiﬁq%%gp%agl | popul ation, and said
period of time is selected insufficient for stemcell
expansi qn, or under conditions insufficient for stem,
and/ or Srmegreﬁth_g ol M & FRFEID said (Ropylagine o alls 31 gerived
fronP IR0 ce Ael ot LIOEbRARE %?mgi; %Iﬁﬁzﬁﬂ% %g{ﬂgﬂ%ﬁ%ﬁéﬂo%ll@f fmbilical

selected sufficient to wn regul expressi on
corddyloackbtdlls, wbbdiaed pgrighetahblood cells, beh¢ matrow cells afidembrtyenic.

and/ or progenitor cell expansion; (iii) said

popul ation of cells does not include henmatopoietic

cel7l s, herehemol &ifi daifl €Mvablelrs saiﬂﬁ:ﬂ)?ﬁlé@ibﬁ It el li$ derived
early liver progenitor cells, commtted progenitor

frong Boneqnarse -oF eeiphepdibdedde st em and progenitor cells, or
enbryoni ¢ stem and progenitor cells;

8. The method of claim 3, wherein said population of cells is derived

from neonatal umbilical cord blood.

9. The method of claim 3, wherein said population of cells is derived

from a mononuclear cell fraction.

10.  The method of claim 1, wherein the population of cells is enriched for

hematopoietic stem cells.

11.  The method of claim 1, further comprising the step of selecting a
population of cells enriched for hematopoietic stem cells prior to, concomitant with or

following said step of ex-vivo subjecting.

12. The method of claim 11, wherein said selecting is effected via CD34.



(iv) said subjecting is in the absence of nutrients;
(v) said subjecting is in the absence of a cytokine;

w@ ioy/o6miusl subjecting is in the absence of FLTPGI/IL2006/001381
ligand; (vii) said subjecting is in the absence of
stemcell factor (SCF); (viii) said subjecting is in
t he absence of granul ocyt é2col ony stinulating factor
( GX3F) ; Thiexipethail dofselbine dt ifmgherscanprising s stap eofofeleating a

ar. | cting.cytokine: .and (x) said subjecting. is in .
pop fifion! o 88 36 P BfncphopR Sin a0 BlneBn B fprr
to, cohcdzhidin®with oMTEN Gk idgSadGtdpl oTek-vidBubRctigg. Sel ected from

the group consisting of nicotinam de, a nicotinam de
anal og, a nicotinam de netabolite, a nicotinamde
angl,og I ' . 7.

redfod arearared g A LSt KR8 shBALET cotbeed WR D13
conprises stemcells.4. The nmethod of claim 1, wherein

sai.d popul atign of .cel.ls does nat include. . .

ot bpdiher metkidr’o6 TeidDogthedtn s8f akfecting ds effected via
cpywopngcl ear cells, early liver progenitor cells,

commtted progenitor cells, non-hematopoietic stem and

progenitor cells, or enbryonic stem and progenitor

celyls. Th t hod.of, cl.aim 1,. wherei.n s

ot at rds Hroag R Sl 1y el by hRlaklile SEkSuern 1 g 18
weeké.om t he group consisting of a nmuscle, skin, a bone, a

| ynph organ, a pancreas, a liver, a gallbladder, a

ki dney, a digestive tract organ, a respiratory tract

organ, arl{eexﬂéfﬁgg%f' &P IRherefh $Hid QGHH ﬁrf&afstbe?\;/%nl afld 7

bl ood- associ at ed organ, a t%ynus, a spTe n, a nervous
daysystem organ. 6. The method of claim 3, wherein said

popul ation of cells is derived froma source sel ected

fromthe group consisting of hematopoietic cells,

umtyigl i cafheCREhol! dFodaifiel| WhereBbédid %Gﬁta&ﬁ{_/g Rhestatendd aad 4

cells, bone marrow cells and enbryoni c. The net hod
daysf claim 1, wherein said population of cells is

derived from bone marrow or peripheral blood. 8. The

nmet hod of claim 3, wherein said population of cells is

derligved Theomethed pdiciimulyteidia baid petlod lod tigthe 9 .beeen 12-30

met hod of claim 3, wherein said population of cells is
hougfer j ved

20.  The method of claim 1, wherein said population of cells is a
hematopoietic stem and progenitor cell population, and said period of time is selected

insufficient for stem cell expansion.

21.  The method of claim 20, wherein said period of time is between 12 and
30 hours.

22. The method of claim 1, wherein said population of cells is a
hematopoietic stem and progenitor cell population, and said subjecting is performed

under conditions insufficient for stem cell expansion.



froma nononucl ear cell fraction. 10. The nethod of
claim1, wherein the population of cells is enriched

wo or07/063583 opoi etic stemcells. 11. The net hod PET/HL2806M01381

1, further conprising the step of selecting a
popul ati on of cells enriched for hematopoietic stem
cells prior to, concomtait with or follow ng said
Stagp ofThexmsthyd o vllajre @Rj whereih2saidlbenditiins Gosudficientaforstem

11, wherein sajd selecting is effected vi 4.1
cell @m@sw&%ad%qte%ﬁa _igfquag?ﬂ%?tlltgo?‘fﬁ??’@cﬁé’?f‘% SeEO?"SS?“
oflatﬁg{:;caﬁgod isRARUb&LOBf &rlyeRlihs cRBKinehied for early

oletic stemand/or "progenitor cells prior to,
concomtant with or follow ng said step of ex-vivo

supj ecty,ng. 14.. The .neth of .al.m.:13, ' i
setbcr 1 et ol et o1 Hiedin §h8 it o YIAE 1 Suict 1o
dowrzbaild &reier & CD3@bA tieekRs buhmsifficht fortceld puilderation.
4/ 8. 16. The nethod of claim 11, wherein said
contacting is between 1 and 18 weeks. 17. The net hod
of £l ai reln:.sal t ' j in@Arle s
aeS. e pplBELPRRiRE, Anre AnHiuin of Ll Atolina
0.01-6omigali ng i s between 2 and 4 days. 19. The nethod of
claim1l1l, wherein said period of tine is between 12-30
hours. 20. The nethod of claim1l1l, wherein said

popy!l at TRNMRIhoAflchimS], WHdRMRALAP effedtive dbicim angicotinamide
progenitor cell population, and said period of tine is
is 10s] mgtkegdoidnswgightci ent for stemcell expansion. 21. The
nmet hod of claim 20, wherein said period of tinme is
between 12 and 30 hours. 22. The nethod of claiml,
whey ei NTE@h@tHoapiflchilimdn whbreiresdids cdlls ase hdtmeddiset i ¢
stem and progenitor cell population, and said
subjecting is perfornmed under conditions insufficient

fopeSt ef,g ?ngeth‘sé PERIAR: 33 wiltEinM8kiROEEIRf af) @ohtadRd with

whérein said conditions insufficient for stem cel
nicotinguaids imthepresesed elcoeditionofor celé prpliderptieonsi sti ng of
absence of nutrients, absence

29. A method of transplanting cells in a subject, the method comprising:

(a) ex-vivo subjecting a population of cells comprising the cells to an
amount of nicotinamide for a period of time sufficient to enhance homing and
engraftment in said cells; the method further characterized by at least one of the
following:

1) wherein said population of cells is a hematopoietic stem and/or
progenitor cell population, and said period of time is selected insufficient for
stem cell expansion, or under conditions insufficient for stem and/or
progenitor cell expansion;

(i)  wherein said amount of nicotinamide and said period of time
are selected sufficient to down regulate CD26 expression by cells of said
population of cells but not for stem and/or progenitor cell expansion;

(i)  said population of cells does not include hematopoietic cells,

hematopoietic stem cells, mononuclear cells, early liver progenitor cells,



of late acting cytokines and absence of early acting
cytokines. 24. The nethod of claim1, wherein said

w@esoroases tinme is sufficient to downregul at e PCT/IL2006/001381
expression of CD26 on the cells, but insufficient for

cell proliferation. 25. The nmethod of claim1, wherein

a concentration of said rcotinamide is 0.01- 60 nmg/ m .

z&oniﬁhmtednptdgomtmf cetlsanon-hemathpoieiio sisai andepfogenifarecells, or
nt of nicotinan I | $.10-20 ng/ kg body weight. 27.

D FRANE PLIEHEOT 18 ei n sai d cells are cul tured

Cel I's. (%8. bR suB %B@ﬁg@ﬁnﬁieadbﬂérﬂ;eo\ﬁh&ﬂmhm said cells
are cont acted with nicotinam de in the presence of

condi t i®hs fseid subierting is|in therabsensg of 2¢ytokinget hod of
transpl gpti ﬁ“m

conpri si ﬂ rk? d)S%éi?&lﬁ%lSqn egfgﬁcﬁé}fgig{ﬁﬁgﬁé‘fon of
cells o(@ﬁpr lﬁidrwbjeb&ngsllhs;hd absenveafotent ced)lffactor (SCF);

ni coti nam.de for eriad of suff| ient .to
enhance(VHBm sy éﬁg gth‘@% dFtWeﬁé‘ naﬁ’si%ed efipaulogyie colony
atfrgrftaagf G‘(Ij@‘acterl zed by at | east one of the

(1) V\,herel n said population of cells is a
h e mat op@et i seidstubjectinglisan thy dyemdetadian caily aﬁmgmyml@ma

and said.perio nme Ls.sel f (
ot em oo expihulising s 1 RS0 Al BPloid ] pu
f ogubSépent®nd/ or progenitor cell expansion; (ii)
wherein said amount of nicotinani de and sai d period of
tith aransplepdngiie sells ing wibiect B neshihereddul ate CD26
expression by cells of said population of cells but
not for stem and/or progenitor cell expansion; (iii)
saB@l po’;ﬁh&t ateitan of claph |29, ddescinohidi pegulation of cells does not
nct o ohobe b S Ao 200 SIS ST s, cny e
progEfitdroefl9 Bohintifed ?fdg@ﬁﬁdnt &lis Cﬁéﬂ-ﬁem&’c@ﬁoﬁw%ﬂlpﬁidepﬂogemtor
stem and progenitor cells, or enbryonic stem and
cellspongrebryowe seal 4nsl proganjtosedlls. subj ecting is in the
absence of nutrients; (v) said subjecting is in the
absence of a cytokine; (vi) said subjecting is in the
abgence Tat nfethbd dflcia@any, wheieln the aulfjectibip hamamgubjecti n
the absence of stemcell factor (SCF);

32.  The method of claim 29, wherein said nicotinamide is selected from
the group consisting of nicotinamide, a nicotinamide analog, a nicotinamide

metabolite, a nicotinamide analog metabolite and derivatives thereof.

33.  The method of claim 29, wherein said population of cells comprises

stem cells.

34.  The method of claim 29, wherein said population of cells does not
include hematopoietic cells, hematopoietic stem cells, mononuclear cells, early liver
progenitor cells, committed progenitor cells, non-hematopoietic stem and progenitor

cells, or embryonic stem and progenitor cells.



(viii) said subjecting is in the absence of
granul ocyte colony stinulating factor (GCSF); (iXx)
W@ 200d/06358§ ecting is in the absence of an ear!| yPeEUin20gs/001381

cytokine; (x) said subjecting is in the absence of a

| ate acting cytokine; and subsequently (b)

transplanting the cells 4h a subject in need thereof.

395. Thanaehdinsh of claimi29 Aheraih anidi popshitidn péellais derived

cell s does not include hematopoietic felks, b a lvmoh
from @i aegap peleeted Erog Bin gravy CONSILNG Af @ BUSCIS sfins@ OYR 3/ YmP

Y r.ogenl t ' t b@hn Celekirator
orgary K Elen B PO Dbl B, L1 b B RABT bin SIcatony
tract €igan,yDpéptodiicive arginpa ogioaiyt wactcegdns a daod-gysecipied Hygamfa

claim 29, wherein the subject is a human subject. 32.
thymus, @ SAgeth GPeBIOUR P 88 wher ei n sai d ni cotinanide is-

selected fromthe group consisting of nicotinamde, a

ni coti nam de anal og, a nicotinam de netaboljte, .a . .
ni3sot i ki methadh oF elpimed hbwhareia sArbPRRYFLPR; ?f]vﬁ‘ils is derived
t hereof. .33., Jhe t o2 m s 81N I @mbilical
from 8, 3Q0FeG T’eéeh‘:%egf‘g?:%ll t?{g égg‘gpprg{)%sggstﬂl {%m cel I's. &%4?§$he
cord BRbAe&IDfnobliRkdp@hhevdi dl@idcetiaj hnp opuilost ¢ebls. of cel |'s
does not include hematopoietic cells, henatopoietic
stemcells, nononuclear cells, early |liver progenitor
cely s, @%’Tme{hbs%fmiéiﬂle%,t Qherehl Lsfd pBpWlatienat oaIfi istdegived
st'em and progenitor cell's, or enbryonic stem and
from[boag anitoororgetiper@lodthe met hod of cl ai m 29, wherein
sai d population of cells is derived froman organ
selected fromthe group consisting of a nmuscle, skin,
a pone, The LR & daikn 33, phseiessd paptlbtier of aells is derived
gal I bl adder, a ki dney, a digestive tract organ, a
ﬁonmsspwﬁhudﬁyaﬂﬁaﬁkmgw%an, a reproductive organ, a
urinary tract organ, a bl ood-associated organ, a
thymus, a spleen, a nervous systemorgan. 36. The .
meghod The gletion 3Bclainh&Bewhesdn daipgophlatipoef selly iy deived
is derived froma source selected fromthe group
ﬁDHb%ﬁ@ﬁ@@Wkéfﬁﬂlﬁ%ﬁﬁ?opoietic cells, unbilical cord
bl ood cells, nobilized peripheral blood cells, bone

marrow cells. 37. The nethod of claim 33, wher eigpsai

pogo! at Tha nodthakbf slaing 29e firthed comprsBE ke HEP A ielsFHng the
popt?lgtriérP Qfe (‘feﬂls erkl)rlic%%g for hematopoietic stem cells prior to, concomitant with or

following said step of ex-vivo subjecting.
41.  The method of claim 40, wherein said selecting is effected via CD34.
42.  The method of claim 29, further comprising the step of selecting the
population of cells enriched for early hematopoietic stem and/or progenitor cells prior
to, concomitant with or following said step of ex-vivo subjecting.

43.  The method of claim 42, wherein said selecting is effected via CD133.

44. The method of claim 40, wherein said selecting is effected via

CD34/CD38.



38. The nethod of claim 33, wherein said popul ati on of
cells is derived fromneonatal unbilical cord bl ood.
w@2007/063543ret hod of claim 33, wherein said popub@r/I@a06f01381

cells is derived froma nononucl ear cell fraction. 40.
The nethod of claim 29, further conprising the step of
sel ecting the population &t cells enriched for
henmat opoi etic stemcells prior to, concomtant with or

follow saj.d .step .of ,ex-.vivo subjectjng, 4.1, T
metrod ofe BRPHaGH s SirtR Y SERERUMRLs thovese Lipdds
weel¢l @ CD34. 42. The nethod of claim?29, further
conprising the step of selecting the popul ati on of
cells enriched for early henatopoietic stem and/ or
prggent s oLQlJiSoibiaf 26 SwhGRRCOY baRhctitleli® Kfween 1 and 7
folTow ng sard step of ex-vivo subjecti ng. 43. Tﬁe
daysmet hod of claim42, wherein said selecting is effected
via CD133. 44. The nethod of claim40, wherein said
selecting is effected via CD34/ CD38. 45. The net hod of

cl aym 29nhe WRBKRI &F Saint 200Whaetd 88 tonth@ingeis hebwed 48d 4
weeks. 46. The nethod of claim 29, wherein said

dayscontacting is between 1 and 7 days. 47. The method of
claim 29, wherein said contacting is between 2 and 4
days. 48. The nethod of claim?29, wherein said period
of 48] me Ths nketodeseldiar BN Wi said Periddef timeliotetofeen 12-30
claim?29, wherein said population of cells is a

hourfe nat opoi etic stem and progenitor cell popul ation, and
said period of tine is selected insufficient for stem
cell expansion. 50. The nmethod of claim49, wherein
saufl. peAhedmethodi ofe clamb@dwedwrred? sait p@pulation sof &dlls is a
The nethod of claim 29, wherein sajd.popul ation of

hemaigppighic S kPG E4IL PaRAH R A e et i 1S selected

insuBRAsH: o1 B8 c@DEgmakidnsubj ecting i's performed under
conditions insufficient for stemcell expansion.

50.  The method of claim 49, wherein said period of time is between 12 and
30 hours.

51.  The method of claim 29, wherein said population of cells is a
hematopoietic stem and progenitor cell population, and said subjecting is performed

under conditions insufficient for stem cell expansion.

52. The method of claim 51, wherein said conditions insufficient for stem
cell expansion are selected from the group consisting of absence of nutrients, absence

of late acting cytokines and absence of early acting cytokines.

53.  The method of claim 29, wherein said period of time is sufficient to

downregulate expression of CD26 on the cells, but insufficient for cell proliferation.

54.  The method of claim 41, wherein said period of time is between 12 and
30 hours.



52. The nethod of claimb51, wherein said conditions
insufficient for stemcell expansion are selected from
wo b@79633uH consi sting of absence of nutrients, PEbE200001381
of late acting cytokines and absence of early acting

cyt oki nes. 53. The nmethod of claim 29, wherein said
period of tinme is suffici®nt to downregul ate
expression of CD26 on the cells, but insufficient for

cell proliferatign. 54 The nmethod of claimd4l,. . .

W ef riheapeope Pl Ea 0, Mgl BUFRBEHCR Gl Hgotinamide
B]fﬂWH%Em55- The method of claim?29, wherein a

concen

tration of said nicotinamide is 1-20 ng/m . 56.
The nethod of claim 29, wherein said popul ati on of

i sing .t LIS, | at .
R R DL
the stehddls 20a pdpuldtidaror erparides) vidiffersitipedodellex - vi vo

expandi ng sai d stem and/or progenitor cells follow ng
step (a). 58. A cell population conprising the cells

chgy act ok 260nby ANBRARACH CRANRE L TRkl 1ANBF ex-vivo

pot ent i according to the nmethods of any of claim 1.

expab@ing Aaif BernACLtprogdnitonogbSolowmgestapdr).si ng as an
active ingredient the cell population of claimb58 and
a pharmaceutically acceptable carrier.

58. A cell population comprising the cells characterized by enhanced

engraftment and homing potential according to the methods of any of claim 1.

59. A pharmaceutical composition comprising as an active ingredient the

cell population of claim 58 and a pharmaceutically acceptable carrier.



