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METHODS OF | MPROVI NG SI EM CELL HOM NG AND ENGRAFTMENT
S FI ELD AND BACKGROUND OF THE | NVENTI ON The
present invention relates to nethods for inproving
WO/ M8545r et ent i on and engraftnent effici encyPG@¥IL2006/601381
transplanted cells. Bone marrow transpl antati on (BMI)
is aclinical procedure in which to pluripotent
hemat opoi etic cells obtained fromthe bone marrow are
METERDN OR IMERONNGS BEM GHEL HIMING AND KN GRARGMENSF
choice in several hematol ogi cal disorders, including
mal i gnanci es, Severe Conbi ned | nmune Defi ci enci es
(SCI Ds), congenitally or genetically determ ned
hemat opoi eti c abnormalities, anem a, aplastic anemn a,
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cells for .each type of mature bl ood cel]. ese )
genettf?;&ﬁ eﬂ?t?fmm%e {}regﬂaﬁax?ée% n rﬁ@?@%aenwaf giplastic  anemia,
leuke®®d dnd’ RRBYAIosAND are committed to a given cell .
l'i neage. Thus, lynphoid stemcells differentiate into

T Pomiveppioplaripetent topatitn siemt eelis aedlly reside in the bone
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néut ropHi | s, eosl nop basop
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. diti.o the. majority of .hematopoietic stemand .
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bl ood., However, stemcells may be nobilized into the

pathwiays i iBea It lyBEhag stem peHe mr myaloid ngian osllp priders fugher
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cells xve dabt theenpasil fer cHBS@walmhd aeeccammittet trsd g ichll lineage.

Thus, ggﬂﬁ@'ﬁ)ﬁg gtlegl\?éeﬁg Eﬂf?elrerfti%{e iIeIE)gf %; hnﬁ'géemaﬁs)r gn%?élgi% stte?n cells

differentiate info progenitor cells for erythrocytes, neutrophils, eosinophils, basophils,

~ 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 rﬁyelosuppressive agents and/or certain hematopoietic growth
factors. Studies have demonstrated that peripheral blood stem cells (PBSC) infused in
a host ex_hibit enhanced potential for engrafiment as compared to bone marrow-
derived stem and progenifor cells. Thus, PBSC mobilized by chemotherapy,
hematopoietic growth factors or a combination of these modalities are currently used

in both auwtologous and non-autologous transplantation settings [Anderlini, P. and
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derived stem and progenitor cells. Thus, PBSC
nmobi | i zed by chenot herapy, henat opoi etic growh
factors or a conbination of these nodalities are
WOQQissfdby used in both autol ogous and non- aMﬂb@j@@!@OﬁSl
transpl antation settings [Anderlini, P. and 2
Korbling, M (1997) Stem CeIIs 15, 9-17]. In the
e_of non-aut ol g(sous tr'a ns%dant ation, the donors of
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| a (SDF-1a), also termed CXCL12, is a powerful
“chenpattractant of CD34 + cells, including
hemat opoi etic stemcells and neural stemcells (A uti
WORN0TE6PI4SMVed. 1997; 185: 111-120) and is w del yCIT/IL2006/001381
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270:101-110). U. S. Pat. Appl. 2004/0247574 teaches
the use of CD26 inhibitors for i inproving
engraftnment efficiency of stemcell transplants by
both inproving stemcell hom ng to bone marrow and by
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15 PCT Application |IL0O3/00064 discloses the use of

ni coti nam de, and other inhibitors of CD38, for the
inhibition of differentiation in ex-vivo expandi ng
stem and progenitor cells. However, PCT |L03/00064
does not teach adm nistration of nlcotinanide for
enhanC|ng hom ng, retentign and engraftnment of cells,
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B @Ogeénétﬂlf (ie.
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I11) sald subjecting is in
ofu@hﬁmﬁbﬁmnmﬂuhfpmﬁﬁﬁmants (iv) said subjecting

is.in the c t oki_ ne

sullj & Hgo ﬁ}en Op}ﬁgt a i 891?1('\_:1_*0 va:rc()}Qe 82! fawbacks
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for b calrpes ot gf mii rigsHien. cpiPBi A0 Hopeg Pcﬁantfaie? pmsplanted
cells(. GCSF) ;

SUMMARY OF THE INVENTION

According to one aspect, there is provided a method of enhancing cell homing
and engraftment potential, the method comprising ex-vivo or in vifro subjecting a
population of cells to an amount of nicotinamide for a period of time sufficient for
enhancing cell homing and engraftment potential, wherein when said population is a

hematopoietic stem and/or progenitor cell population, said period of



(viii) said subjecting is in the absence of an early

acting cytokine; and (ix) said subjecting is

in the absence of a |late acting cytokine. :

According to further features in the described

enbodi ment, there is providgd a method of enhancing

cell engraftnent potential, the nethod conprising
_ex-vivo or in-vitro subjecting a popul ation of cells
timeoisapelegiesh irsulfcignt dot iskanical FHRNSOTh et s srbiertipg is under

fici a

coffc i Sfticlfi BERARE B brol B QR p 2 Hbhhod further
chabateaiddry & &dstyneatl theefafibwimpe of the following. 5

(i) wherein said_populatipn,ot cells is a

henﬁ@opoW@FWEl§W§n@ﬁﬂﬂﬁof 6F@B€ﬂ?¥%r?¥%ﬁ?d§5§@ﬁa?ﬁgﬁ? are
sel@&gd S@ieREtd @Mfr?élﬂdi@ Cméﬁ%p%‘srsﬁﬁ Hyn&is fdrGhRINbogulltion of
Stemcell expansi o, or under conditions insufficient
celfsdrut sbefor st/ amd/quiposgenitoorellophnsepansi on;
(ii)..wherein said.amoynt of nicotinam.d nd said ..
per (B ofaili REPUiTs il ocely e po diide, Hemglobototic cells,
heﬁl%gbfaﬁ@ st 6el RX RloBSHhBhr R¥IIE Qlakls 1REr pRjgeniRaedlI8} tddimitted
of cells but not for stem and/or progenitor cell
pragepitersiel s; non-hematopofdtici syens ahdi pysgpritaitcelbh opfembayqnéc stem and
dogﬁqnoh_include hemat opoi etic cells, hematopoietic
PO S&>s, mononucl ear cells, early liver progenitor
cel (i) Cosmishbjestingls BOGO absnce 6f Mfriedi®N- henmat opoi eti ¢
stem and progenitor cells, or epbryonic stem and
pr o§eni t sxid sebipefing is in the apsappe ebg eyteliBgect i ng i s
| at ab .Of.- ' : I id
subf Dot i o i L B Bicnee of ELT RS
(Vi Yvipai gaid yhihjeatrigrigin the iabsenheobhsareck faftorRETER
I i gand; ) .(vii) said subjecting is in the . .
abséYibe &#idsubierting iis i dhepbseacey ;g%af@?qm Cgama stimulating
subj i iS. 1 N the absence of granul ocyte col ony
sti Jrfraﬁc?%t(g%:gﬁ?’act or (GCSF); (ix) said
subj(dii} i sgjdissbjectinglieiraths ehsmcodf anealyraciingcytokige; and

TN e e
According to further features in the described embodiment, 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 potehtial, wherein the method

is further characterized by at least one of the following:



- - progeuitoreals, an-hemhlopoictasioy 41

According to another aspect, there is provided a
met hod of preparing cells for transplanting into a

- subj ect, the nmethod conprising: (a)ex-vivo subjecting
a popul ation of cells conprising the cells to an
amount of nicotinamde for a period of tine
sufficient to enhance homng and engraftnent in said
celhs, winerchi Baidhpopudaich pdpesliatis an hemat@poictic stem and/or

hemat opoi et.i t d/ ' el | '
Drogsalte SLRPBHGS ey B SRR e TerBRERY f SEvaE
expe&@iobi &?ﬂﬂﬁ&sdoﬁﬁtiog inSardiesHRIr @&k 4@/ok BrodBRRIr cell expansion;

conditions insufficient for stem and/or progenitor
cel) exphnsioogid t4meombtdfonicoinanher aeh spidcpaiod, af tigye arc

t.least one, of the fo ' BN
sclofi ERRINE CSerTRUr T a2t o i PO ien o
cellse nateﬂo_sﬁb@gn@fuf lfnio(géﬁ]’fttr ck egigammionegul at e CD26
expression by cells i opul ation of cells but
notiliy or sad¢ ePﬁPé}}?c‘i‘P_Br Ogr B%Sn %Pgsr 0| 1n°1é1§‘f:)a ‘?ﬁ}ag?ﬁmehc cells,
hem&‘ﬂo dieS@LEmPQRY| xﬁ%dﬂﬂm&&r e8ld SarfloBer pRochit6l ¢lQ, committed
etmat opoi etic cells, hemat cg&g_l etic stemcells, .
olt.e spE el t g ey gmic stemand
commi t1ed progenitor cells, non-henmatopoietic stem
ngﬁwaorﬁfeg enitor cells, or embryonic stem and
. prageni kod stdctis is in the absehdd gf netriedtssubj ecting is in

t he absence of nutrients; (iv), sajd. subjecting is in
théV)abséq%‘é@lbiﬁ?hﬁgbelé% ﬁ‘é‘s?é((e\f;f?ﬂc’gl%hbj ecting is in
t hﬁiﬁbsg‘ﬁ&&b bk & 18 thd 830ke dFDT-SRLAdSubj ecting is
in‘the absente of stemcell factor (S

(viii) ssidisubidofiegis inghd sbseroeciet r_f@%'forg@scm;
O R O S04 BELARLRS, (PR by i
eimemme, | (1) o ecng 1s
sufskqued ;@jecting is 1n the absence o%%%%ar&ynaedﬁng rgzgtoldne; and
(x)  said subjecting is in the absence of a late acting cyiokine.
According to another aspect, there is provided a method of preparing cells for
transplanting into 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, wherein when said populafcibn is a hematopoietic stem
and/or progenitor cell population, said period of time is selected insufficient for stem
cell expansion, or said subjecting is under conditions insufficient for stem and/or
progenitor cell expansion, the method further characterized by at least one of the
following: -
(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/ dr progenitor cell expansion;

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

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



(b)isolating the cells. Accordi ng to anot her

enbodi nent, there is provided a nethod of

transplanting cells in a subject, the nethod

conprising: (a) ex-vivo subjecting a popul ati on of

cells conprising the cells3o an anpbunt of

ni coti nam de for a period of tinme sufficient to

enh ithamirbgeritod ceMg mahieeatopoietisaiteh calll mpgdiiter cells, or
met hod furt’her characterized by at 5l east one of the

f ol bmobiyngic stepi yndypregeiiter sallsd popul ation of cells is a

hemat opoj.etic_stem.and/ or. ) [ L8l opul ati on,
and sai dbﬁ)sr [ %Aﬁ?@J?ﬁu%?%1§qf§§?§%k%%5ﬁ nsu%r}tlg)’ci ent for
st em cel {iyEXPams blbjectiaf isimdRe abencs ofi ongolkinsuf fi ci ent
for stem and/or progenitor cel] exp on;.. (ki)
wher ei n 6ai d sebeHycENL A Bhe ﬁ%ﬁ??%eegfgﬁi{dlo"§&}gﬁl(‘%>eri od
of tine are sglecied. Ssutfic 8 SOMEI .0 W 3l g SEPL6
expr essi @"'ﬁ) bygaé(g?'#bg&é@gé;a# ({e)g%)slf ation ofc cell srqbgtpg
not. for shgm and/ ambjetiageis tortheehbseesgparfs igomulocyic icplony
- said population of cells does not include
* henstiropleties fastog €S hemat opoi etic stem cel | s,

nmononucl ear, cel; i ' Q98 Of1ycRtih§ cytolie;
D097 06s B bhesi Sunifdigts L HREO06H & S genor
~cell's, n@ry hesmd epigbetrgcis st ¢lm shmdngr efge Mte eetingegytekine; and
or enbryoni.c stem and progenitor cells; (iv)
sai &P@E‘B}e@'ﬁlfi ng is in the absence of nutrients, (v)

sai g subj i | &kh the absence of a cytokine; (vi)
sai g))subfsggtﬂ %gﬂé. s In the absence of FLT-3 |igand; i
(Vi Nccading t6 abpthet émipdimeit thetris preddesea srethodahi@asplanting

colsngsrsbiech sy mbPSegrE ko) SR L EENGEA fepafaloh B cel

o ﬁﬁg the Tells 1o ahl 2ModRbE neBhasiderr hpetiod tofi einabasficient to
of a

n-early acting cytokine,; . '
enhance homing and engraftment in said cells; the method further charactenzed 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 expamsion, or under conditions in_sufﬁciént for stem and/or
progenitor cell expanéion; - '

. (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, garly liver progenitor cells,
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- populgif;
' muscl%’,%iacl‘f’dnefé’ 'iﬁnﬂl 8R%n, é?gﬁ%ag;' BY%;vep asé%llgkdﬁw tdl'lgtﬁ[he , 4

(x) said subjecting is in the absence of a late
acting cytokine; and subsequently (b)transplanting
‘the cells in a subject in need thereof

WORBKIMGHI#Rg to still finther features in the FEZEHIOBUYLI81

preferred enbodi nents the subject is a human subject.

According to still furthe features in the described
prefer. enbodi nepts the nicotinamde is selecte
FrEHER pRHAN: SR SR SR oGS &, or

niebttiryoradiitela aad propgnit@ opilgot i nami de netabolite, a
ni csti nagi dbe, apal,og nmetabolite and derivatives
t &P e ofsaid subjecting iz By 4p ABSEPEP QfUIentSyr t her features in

”W} desgishg el 61 hedbRARON IBRlignd he popul ation of
cells is derived froman organ sSelecfed fromthe

grBup codsilbedting ioi the Apepese B, T-3kgand; a bone, a

lygph Qr.gan.. a a i der
(OB S 80kisReB A0 B8Rl ot ot M8 RAFTCT 2
oX(giiih, said rspjeaticis ite ther gssanceact pianaibyyts ety Gtigaating

: factorgd?&osg‘%assoc' ated organ, a thynus, a spleen, a nervous

or gan. According to still further
f @&y ur egd kibjédiRg dERAhé BOEneY S8 lch@fa @R QYINBRL S the
popul ation of cells does not include hematopoietic
céX) s, s#pnwhiretiemds da| the, aksgpiey of 3 Jaty ecting eyytokineprand
, conmitted progenitor cells, non-hematopoietic
Subseg'?éé}#?and progenitor cells, or enbryonic stem and
(b) phoysplantiog theekllsin a subject inAwedtiaisad to still further

SR R, B S

subjedt @ Shirhdn Sijebhrer features in the described preferred

enbodi nments the 20 stemcells are derived froma

s oGPUingdo sl Eerther Spatvrme e Gesceibed pefareg epfbodiments the

oo e b I : colls. .
S R A S
analog rignieetinayade webelite an aldotingnidg enilbp metabbli®. and7derivatives

ﬂ:.lel_m@ccor ding to still further features in the described

preferred enbodi nents the stemcells are derived from

baneorthg 16 il FurfiRf frletsin bk degtribed preferdd GBIkt Othe
sfill -C%Erth r. fgatures- in the described preferred
et gd dioghi: g79°8 sglested diopy, B arp@meansisiag af a

. features in the describéed preferred € I ments t
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 celis.

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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stemcells are derived froma nononucl ear cell
tiaction. According to still further features
in the described preferred enbodinents the I
WORRT/@AFSched for hemat opoi etic stemcells. %C%gq%ﬂ)(}&l%l
to still further features in the described preferred
enbodi ments the 10 nethods of enhancing stem cell

engr af t.ne of ent | and r

coRsorarn ychER R Ao M Ry S Sfmepts te
stem 66lls! 9c 88 IReh h&le Nerdt epeirphec! Bioedn ceI S prl or to,

concomtant with or follow ng the step.o

subjcerdingiy, still furthersfeatyregith dhe deseiibad Pr?farf{ﬂfh gﬁ(lb‘\?/%@f-‘ﬁtﬁ dhe
stem cals a??d&ﬁ% =i Be %%ﬁ%ﬁﬁgal%gpghﬁgm s the selecting

ecte Vi a 4 15According to still further
f eémcnrchsg tmstﬂmxrtaesfmm dn hreedaserileed reafboed puhedmenis the
hanC| n graftnent potenti al
Stemgﬁifatr?g Vﬁfi ln}%aao ucigg%%g%!inptﬁﬂy ng the step of
s ed @Bidingtd i fehed @it inthecddsbsbedrprefeired| edbedimants yhe

hemat opol eti ¢ %éem cell.s pri 05 'to, concom tant with
stem gpllsfags F’%ﬂ/ﬁhﬁ%f‘tr matogpiete SER. Ao subj ect i ng.

204001l POsiOfShid featlits iR Phe RBlibIdORefefted BRbOdiments the
described preferred enbodi nents the selecting is

methedst eﬁteaham:?@ oo 3¢l engraftment qsienitial and tepsplpntng, fisder

f
o GRS BRI SRS 0 S0 i
stem éélli;q:friﬂir B chicostitant withiot ftélbwﬂmthﬂ istep off ex-vhe sdesamighed

L A5 2 B e oo

Sdec ;Sg%ctg@@;agggl n the descri bed preferred
odinments the period of time is between 1 and

da@«s»ordmg to stillckuhe fepgmrqs igthq de%‘rquferré%ﬁwb%@meﬁfs the

meth?tgls mgfl %nﬁ%le ?1%6 %tgfnzt: ﬁ a%ﬁfj' ACCO tp'lz&g?lglf further

Com}fﬂShltgh dlie fsept wi esdwung h’éled @spmlaﬂnmi ofr eﬂ@r reexiched for early
errbodl ment s i od of ween

AR TP el o e nBiitaneh Pe B IS i

Subegﬁﬁé erred enbodi ments the period of tine does not . :

exceed 72 -hours.
" According to still further features in the described preferred embodiments the

selectmg is effected via CD133. 7

According to still further features in the described preferred embodiments the
selecting is effected via CD34/CD38.

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 houss.
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8 According to still thither features in the
descri bed preferred enbodi nents sai d popul ati on of
cells is a hematopol etic stem and progenitor cel
popul ati on, and said period of tine is selected
insufficient for stemcel§ expansion. Accordi ng
to,stibl.fu ﬁmg&, fR d=58ibee prirRetbr B Ete shid
eﬁ%%@F%% %Egsal %ggﬁﬁggﬁ%n of cellg isa | .
populeivatofpelielsi chahabpainde grogedifrogeniel telhppulatiqueand said
~and sai.d subjecting.i erfor. r conditions
periqdi g e I3 § ﬂ¥&fkﬁu£§§ﬂ$@gFpmé§g§%%#gﬁﬁ‘ Accor di ng
t 04 8ddrdihe fdddihREthteRER S tHe deleibde paifirbalderpbelipente shid
enbodi ments sai d conditions insuffjcient for stem d
popudasioh. ofeplishisi herapiepaislie seBARIAETHET @Q%B%Plﬂ% & Wy
Qi 2hs | oAt S 1 ARERNGE iR EichAl8l AGhhdiéh.
mﬁu%%?%%ﬁ%géﬁgﬁgﬂg%%éﬁgg&%?1earIy aptfﬁb cyto%ines. .
Ac s edoding td siillsfurthr featutdsén thealsuibed praferreteergeasipppe spid

preferred. enhodinents said [ ' j vyt
condilspe P Biit Gt e o po b st Slbefy s g e conefine
of alfsBhdeSof MAMients) SbddnbS bEREe Adting @gtdkings ahd hbseatd ohearly acting
According to still further features in the described
cytojgpesf erred enbodi nents a concentration of the
ni GOt J ) de b 10att-Bhndw/; i LUTHdi0 ethiBodiments
st ﬁ%b@%g ﬁesrth?eat ures in tuﬂ‘éhedg%sg?‘ibeggg referred
said pefiaiifitant & suffcieftite dowiegdnte @ﬁpresﬁﬁomofccgaﬁ Rartheieelssbut

. 0-4 kg..hody wei ght . According to still

”Bué@Fth¥gg£Q%Hgﬁ§%ﬁh the described preferred ,
enheaﬂ'r&!iﬁg 4§ stillGufthéeRbiuke 1Ay désotbednpretiredamloelients a
10- 20 kg body wei ght - According.to still

 concamfention of thepicetinapis 18 0i04-698¥ed a cell popul ation

¢ og.?édr&lnﬁ %o LAE rhBl e FofhIBY RCGHE Hb#BBeDYretRANGEDIRAMINGe
and/ or efgraftnent according to the above nethods.
effedtive amdimfnzotnamifiis 1 6@ malkpbedy, weilbk e i s provi ded

A e e

ctfedV8 LABGSUintRhymatae p0-ab key/lgelsady eveight. Accor di ng

'to yet an additional aspect, there is provided the
us dcobrdinge teettll] popthent aspectaghatef isnpepvadnsh @ g popalation

fact f nedi f . ' r
compiine 3 (40 sPsmBrERT r i fhaf AERRAL At Bl alcoring
to thdRbeedhtiheaal enmbodi ment, there is provided use of 20

ni cotinam de for the manufacture of a nedi canent .
i dévsedrtlingd t6 o iadgitionpin gsrackntheed Iis epfghiiefl uit epffarmaceutical

comsgsq{ignr po%lrgrﬂs%ig as an active ingredient the cell population and a
pharmaceutically acceptable carrier.

According to yet an additional aspect, there is provided the use of the cell
population as defined above for the manufacture of a medicament for transplantation
of cells into a subject in need thereof. )

According to yet an additional embodiment, there is provided use of
nicotinamide for the manufacture of a medicament identified for improving stem cell
engrafiment and/or homing.

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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The present invention successfully addresses the
shortcom ngs of the presently known configurations by
provi-di ng met hods for enhanci ng stem cell

WORIBINAB3at i on and migration, both prior to anffT/HL2006/001381
foll owi ng stem cel | transpl antation. 9 : Unl ess
ot herwi se defined, all technical and scientific terns
used herein have the same® neani ng as comonly
urlfidesstoipatwisy defieedfalbtedimricnl yandlaciohtific: tarme ua@ci hergin have .

e GO S RS0 SRaBSRO0 b4 QSR 9L DR R

this iR@mEbA bEloMesh A lusRgh infethidie apd aCkdrbE simﬂﬁ:tec&tdqﬂgrak&ﬁt ﬁ)hbose
present invention, suitable 5 pet ﬁfﬁs and material s
desorthod DESELITEASBR IEARE PTAF Qo BHIE Rresent Kentpg, fdle

meth?cﬂ;e %.g%' 599, %J nQLuh0 WSl Ih0fSe ¥ lcbnffieNt e/ patent
n a e

it1on, materi al s, net hods, and exanples are
specifibdtiont mahiding Mirxshtadeﬂbconﬂr@d eiﬂ@@@ﬂlﬁm ke matvalspgethods,

Tl ON (]: i.nvention is
and eﬁ"é@gﬁeﬁaf&é ?#rﬁ’%\é%onlgﬁn m‘fén exanpl e ontpg, with
reference to the accorrpany| ng drawi ngs. Wth specific
reference nowoto h awings in detail, it is

PESGRE K Zreealrdys shown are by way of .

exﬁféﬂh@mﬁﬁg i Héreﬁ#’&é%@ﬁﬁél 9? v&dyl Sdkh@bleVéhlfli Wi SsFéreice to
of the preferred enbodi nents of the present invention

the agnompanyingl dmmengac eWeThtS@QCIﬁﬁ rqfwen@,eawe e gFaings Wgietal, it
el
is Streﬁgél}%at%oodpl escrt p téi& PWH nci ple plée‘gg%ﬁér b&%géésy()f

lusteRine eistu.sailon@f Iﬂmﬁﬁlﬁfe@ﬁedtehﬁodmm ofdhe prlepert Miventiegendd, and -
no at IS mageto sho géturg(gl g ils tof €

are DRI oM G 06 PURRATE kLS PRIER 48 ‘@ e ‘:Pe

read1§u ﬂg@é}ﬁ%@lde%fﬁﬁ.{o‘ﬁt 8ndhé Q:rrﬁfmﬂlébe athV&)ﬁI:é;ﬂhihl ddpects of the
e

scription taken with the draw ngs naking ap aren
inventions Frois refdrily maatiomnt fsmagde tOﬁBWtS%éC@@béfr‘t@ﬂs ¢ 6’?%‘&1"%‘\"‘“"1
L
o b3 YER R 6 ORI BOISIE,

descﬂp‘tloﬁ)makeﬁymm’thb dyavingd mskisg epparéns tceﬁlﬁscsﬂcﬂéﬁd in the art how the
ot|n de on hom opaietic stemcells
soverp © PP Wﬁlﬁyﬁgﬁ“&é}@a Erggmﬁron cul tured
ﬂQﬂMﬁﬁ{ scells or their entire progeny follow ng
3- week expan3| on wi_th cytokines and nicotinam de,

( IE8k L bk A, 2xaR lwﬁl%afpfﬁﬁ@émw fllyh EVIuRARTEK js of the

'effec{NSf fi Lﬁ?&%&ﬁ% @&j&@%@ 1R fét‘i%es%ﬂ RES ﬁlltkpleﬁ@ﬁia{T}éw of

|rra Fate m ce x 106 cel |l s/ nmouse f
NODy$EDnmiipec iNon+celtirgd mqmonmﬂ@emmliﬂ gr Bril GAtire progeny follomng

3-week expansion with cytokines and nicotinamide (cytokinest+NA), 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 showmg homing of CFSE+/CD34+ cells after transplantahon Figure b is a
histogram of the results of flow cytometry of recipient's bone marrow cells showmg
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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CD34+ cells and the total progeny of 5x104 CD34+
cells follow ng 3-week expansion with or w thout
ni coti nam de; 20 x106 cell s/ nouse containing 180 x104
- wWOoChDBHe3mel [ s). Figure la is a histogram of t RCHIEMGDE1381
of flow cytonetry of recipient's bone marrow 30 cells
showi ng hom ng of CFSE+/ CD34+ cells after
transplantation. Figure lib is a histogram of the
Each' @88 feprefints RV Myekpenel r9k obf reGhiipeidend Q&ﬁﬁ]ﬂéﬁfsr QuL7
cell's showi ng hom ng of total CFSE+ cells afr
micefexpeispmis teaeimon Rapeereniglive Mawnestomnelry Qnﬁlﬁlﬁwéb@m’t Bdrrow

0
ot S4BTy AL TR PSR Wy PR
(Figupeseidigad 18 cdils ulindeh svitecytoldnge (Higmad dc (zﬁnd?lh) and cells

culta Ry e Rl FGIRF Daian) € phoy. Total uman

cells D hbie @6 HROBN &€ galddiyécares RO Mased dhelowrﬁl@é?&%ﬁeﬁ/\(yt &xis)
non-cul tured, cells (Fi ures id and 19),

and log | Tueresernsp dipuelittion; HeST P erpresson éx a:ma) (Iﬁguraﬁdccla |The
brlgh? ﬁé&ésb@’n@g o @I“Sl@ Wb kélﬂﬁéleﬁinﬁ) eq Ehug'('x:dﬁlg HisStrom

1) are shown. Tota that ome to
Unlab@hé IBNI@ ee]lgahyeat lessiel hlge@emgabése dﬂnweteotheslmielyzed for

| uor distribuytion of
CrsRERE] abd HUARCT 48T (FiatfisRER]Th bk aBi b, Sihe
quaddahtsorepeaio @ﬁabﬁmﬁﬁﬁl I E?lwﬁrhﬂelrﬂﬁdbﬁll)@gtnghﬂ qﬁeﬁﬁ@itlalﬁﬁre%ents the
n, cells m unl abel ed nurine cells by at
humalnggﬁ‘ﬁlcqﬂég% @P‘FE"T&Q *in R2 were then anal yzed for
1@1@’:@55 § Kistoghas Mﬂ%&iﬁ? Eof Mlc@ﬁ&iaﬁildé 5h $68% migration

i ). The upper and | ower right quadrants represent

of haraltenorismantise DRRCI 1(b0gbrixpmbioed tnewellaviciaon of the
punﬁ,e_:? G@ﬁgﬁptcﬁlg N§in %%ﬂ)r%én—cﬁﬁ&rle@eggfaaﬁtggglgrpélg c‘lﬂﬁreB%th

a histogram show n
cytolames odridn ammimnnde |(nymkmesa%mp mataymmmﬁ dieren (ypalinds) (n=3,

ek

roff e GUFLR) PRISLAR atES A95G kA S

migriti(bﬁrd)f@@llstda[t&@)l uothe ré&ﬁc@oﬁ/m&kumideure wi th cytokines
and ni coti narai de (cytoki nes+NA) or. cytoki nes al one

( dIPoldi ied )Srenh=showipgghe xfieet gk picgtinamids o Yduearedigted
bmd19§ %? Eblge&i ﬁﬁﬁ(ﬁﬂ%ﬁl ResibP bo1ddifes SRRANGED LT %Ibﬁ{]l- dits

I's cultured in the presence of nicotinamd
culhl@dlas dascgibedin Bpovi argl 2 heremhbast wat assapat fon ampitde and arrest

wnden el M Ry Bl hHER N orP o 1RSI o Risstrene.

Cell mmgl le@ht Snd egestivbad anflyfddisnded paiskioch @B&a@ls&aﬁp‘w video
assayed for capture and arrest under shear

Photograr s Assierl ¢t peprladensyeaim cella befsrayadtuges (npg-quitpregd opren

' S r
circle8)) c@l‘Pé &gﬁyfgg}g@l g@?@gg?%%ﬁﬁﬁm 2 %&1@ iaggetbd ARI&),

anal ear st

and q@H@tcu@lrIa@ Nvthﬁtsédsla@ el hicpipuride |(@ﬂwradém acddsed triangles).
Note bcﬁf or c? cﬁ)nsmr}cent e urteoci.. mcgtmamlde on adhesmn molecule-
mediated bmdlng;

FIGs. 4a-4f is a graphic representation of the effect of micotinamide 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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25 circles), cells cultured wth cytokines, as
described in Fig. 2 (cultured, closed circles), and
cells cultured with cytokines and ni cotinam de
woQowass4ed+NA, cl osed triangles). Note the siRgAVILRWEAA1381
and consi stent effect of nicotinam de on adhesion
nol ecul e- nedi ated bi nding; FIGs. 4a-4f is a graphic
representation of the effléect of nicotinam de on 30

(cytolines alpnandlosedyroatishreon cypkinesrand hainefirapudes (¢tokdadst A,
‘ ' 1 ce. Fhaures 4a 4

o RATLES: I DEDASPR: 04 R BN, 00 By
flow cetbineprgpefl Airhan CIHEf csli inr i SPORSEID edrromo (y-axik). U Mhd

CD34 S (non-culture ay oval s), e entire
b0 G5 S TeRRIFEE POl SOREY oo ctoiipbobr Plotne the
engrafiteKirBQEndicd B eachldok&.Y TAk r&aRadl Qdds i6dieREIHe \@liSdied

or cytoki nes_and nicotinanide (cytoki nes+NA, arrows).

frequepicy e SEEHt Withine par-gpliurethtCIB 4l sRlds fhigure 4c), culture with

eytok e (BN bl Aoltfics A3 iR Rk M YhOREREN: By
in eaplyriver s1didatSCItD capupiet afrfequgnee | df sSSRERAsinge it maximum
T e
cells BSidprat@dtive aiueresphhtedRGEh \Wd PloBemyosf T2 1O CIIB4C0RAlE

ot S by P e

" marrd¥ BDEY W%fpﬂﬁallén s RaX Fridiceaussed Qﬁti-@fﬁfpju ) and

_ frequency of SRCs using the maximum |ikelihood
antibaskiesi teathoman Riiffgreatigions hpvers e indwaindphBerotniess off dual
.engraft n_10. cel ks in repr nt.ative m
posid Yl 150 B i Sl ey 01 RBET U el Bl 7 ol
enhanceihtntrofdnfafin@niveetks nivotilanide dlehted mricke(Fig siey elseonmpaed

.. by FACS, use bone marrow cells were dually stained
mth‘RXCFﬁreflthf@il\l_%oﬁiﬁ?%ﬂ%‘isé‘an& ‘i=’&f§45 (human) and anti bodies
U g1G8 s dirk fagr?]ﬁé ReptQEARIKSY the 8fedt BE hRBLSSide (NA) on
Per cent ages of dual positive cells are shown within
the engsaifoe pateatiel ofigslle cultisedyprder differprtiation-peneotig conditions.
Cultuf‘e!gh@%e edjﬁwiﬁln?ﬁ%ﬂdn?&ti @Bo&—ﬁ%i ed CD34+ cells 1 medilﬁn
nicotinamde-treated mce (Fig. 4e), as conpared wt
supplemesed matht 8OFWTPQ, Hy-balndndsi3 | Someg/Fiegeh, 4dd JLAB|, C8.ng/mi,

. a-5¢c are .a graphic representation of .t ffect.of .
with FiokindR R RO Tomipie ERtgRinebnafs ol afit Sfbgmice
After GelvbéksS BENveRk hipketeddbhd @hafldrmdd Bifo BCPDTHIcBGs indicated.

conditions. Cultures were |qr)11t| ated with purified

Mice o tansplgnigdr vifed-2£Ds 4% Xc 01 €03+ neshis on poh their progeny
follovgigg Ekﬁdgiﬁ%‘ille ‘Es/ﬁgl: t\%ées%?ﬂniggﬂ WebkP1af0 o d bd malork M Were

analyzed by FACS for the presence of CD34+ (human progenitor) and CD45+
(buman) cells. Mice were scored as engrafied when the number of buman (CD45+)
cells constituted >0.5% of the marrow population. Figure 4a shows the numbers of
positively engrafied 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 4¢ 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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wi th (cytokines+NA, arrows) or w thout (cytokines,

ovals) 10 nM nicoti nam de. After 3 weeks, cells were

harvested, and transplanted into SCID m ce as
woizodfvosatsed. M ce were transplanted with 1.25 PCTEL006/(1381

- CD34+ cells or with their progeny follow ng

expansion. Mce were sacrificed 4 weeks | ater and

bone marrow cells were 232anal yzed by FACS for the
engragimesik refe both @pigh -huatransand phageni proggnitan dcelip4®sulting  from
. A hy s. Mce were scored as engrafted when the
mcom,%%ﬁegfc‘rﬁ%ﬁhan (CD45+) cells constituted ?_-0.5% of
t MEESERRIUOPOPE TaTHE BREFERREDEEMBOSNMENTHe nunbers of

pasi tively. engrafted nmice per total nunber of

{ rLBRPERY LOCRH LS oF Sfetiags f JppRoRedbEuge gpd engrafiment of
transplamisiplcamd ed cel I's (5. 0X104; 2.5X104; and 1 25X104

cells), Figures 4b and 4c show 30 the percentage of

t dihgiPringiples spdopstafiprphithe prpsentdnyention eay heditter understood

Withl‘%[’é?&f‘c'éit&?{ea(c%ﬁz?}%g{%&ﬁk ns.4c) cells in the bone

marrow of m ce anted with cells derived from
c Beforeexphiningitddasppvdherib®RBment if4h«iD8dntionch IdstailNd fscto be

: d f ., Of h | d
undeis{fa S enrtin £ 20 BBl v g Boegm B o o6 o
the falloeaig st siptidnSERkBhbEed¥y (hEExRREcERRED MR IVENEBe of

other embodiments or of being practiced or carried out in various ways. Also, it is to

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

Successful blood and marrow transplantations, both autologous and allogenic,
require the infusion of a sufficient number of hematopoietic stem cells capable of
homing to the marrow cavity and regenerating a full array of hematopoietic cell
lineages in a fimely fashion. Recruitment of stem cells from the marrow into the blood
is termed mobilization, or, more commonly stem cell mobilization. It is well
established that enhancement of stem cell mobilizatioh and/or homing will result in
successful stem cell transplantation,

SDF-o chemoattracts hematopoietic stem and progenitor cells (HSCs/HPCs)
and is thought to play a crucial role in the mobilization of HSCs/HPCs from the bone
marrow as well as in stem cell homing.

CD26 is a widely distributed 110 kDa cell-surface glycoprotein with known
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 engrafiment efficiency of stem cell transplants by both improving stem cell
homing to bone marrow and by incréasing the number of mobilized donor stem cells.

It does not teach down-regulation of CD26 surface expression but rather down
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The present invention is of methods of inproving

hom ng and engraftnent of 5transplantable cells.

The principles and operation of the present invention

worenyz/dessabet t er understood with reference to tPEE/IL2006/001381

acconpanyi ng descri ptions. Bef ore expl ai ni ng at

| east one enbodi nent of the invention in detail, it

is to be understood that iBhe invention is not limted
regulbtion b5 CAG| ¢atditio activdtyt i&:edﬁica]iljr sUsetPat. oApil. i2004|!0247|594

o P BB LSRR SOl BESTPLL  Bl IS SRS

beyhfe Pedsding Q:ﬁe Oprescnt r1h€é11t1@ia!t tol Drablicd, O ‘ﬁ?ééént ﬁlv%ﬁtor
it is to be understood that the phraseol ogy and

umcoyEphihab mwgyn@ﬁd@e@yé derrapessyiuily Uﬁf@r tot megpb@ec@hsmfaoe

eXpr %@%esgﬂﬁnb ooé:gand ?ér%c?vr\l/ ransp ?%?&ggmﬂla%gt egrin
moleaults limgenss imivded rhuspbankablel &l migratica, tzhé significahn infrose

 nomg gl Gherli g B BeneBlee bRl £ 4ha r cgener ating A

f UAd isadehidns@ited BBRIDBRIWCIIACInCERE IExbinBRS @& idn wiich ifsTRIvWS,
fashi.on. Recruitnment of stemcells fromthe marrow

the progens inYratas| Bewed dhat éh%épwawhaﬂa@ o Rellsowith pégosinamide is
suffid Nk a‘i@ldD Rihiegddd. —m%ﬁejﬁ t}"%hﬁcﬁon in CD26-

est abl | shed at enhancenent o

: expramibg KIDdtH aod AGYI 0 cdils wasgbuérived fOébmnllg anfedOas 20 hours of

inculSHECes ful .stem cel | transplantation. SDF- a
ShOREY gfl%mﬁlgrmt opoi etic stem and progenitor cells
( Eﬁt‘@legﬁlﬁ:sjgnﬁﬂwmes fni&mﬁng%aidetwasfmwna%ﬁercgeé ah ehldninisthe
t he nobjlization of HS HPCs fromt one marrow as
funcigplityzed mefectientritl 1 BRmRESCRpeF] Wnging g apest. indeed,

r4eb o]
e Bl e R el o e

showpd ghag yiqodnariide both dolraied GX;ﬁ‘édQen ollge élagraﬁgn and VLA-4-
medl%h%% l%l anc?'er%Rﬂiénd on V%R{\T/I -G yt?a%z%laﬁit%‘g M0 St with

of ARl he resi dues enu tinate
nicot'maﬁ:iidd(m EXi2ie i h Ihlelmmt)s SB%e athe [ procteyselsyofc belhthigoutibh eare

Jatter at its 05|t| i nhi.,bitin
medifiRd b1 sHogRIPRRBBE Pt Tomi B YA g & 30t shrd
cells,Ras sufPiRing 2004 RdrtRd ‘Ehaf ﬁ@@ﬁ&imﬁ@ %nldﬁﬁcoﬂﬁm%ﬁienvaﬂves

inhibitors for | mprovi ng engraftrrent ef ficiency

of
and agplegy, can pe effemivglin ﬁ@lzanwg bmdma FRdrretenien. §rl§ﬁalé@ the ability
of triﬁggihﬁxg guP D SudBESHAW Jﬁ&&@%&rﬁagult%&eh%v H&les Ofor
nool 1.1 ze 0 eac

donor stem-ce does
cellsdﬁdmensegngms MSwges@Dﬁﬁfesmaom expressi on but rather

St g Eeyatiaiin SRRt Ui i hhnidhicat, cells

provide@ eshciie e Usifdlke FhiCRE Bﬁ@é’ﬂ df&ué(ﬁfnaﬁwbﬂ &JUERrkfRfent and
CD26 surface expression.
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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VWi | e reducing the present invention to practice, the
present inventor uncovered that nicotinam de can be
successfully used to down-regul ate cell-surface 5
Woepvasison of CD26, enhance the expressi on dWd/IL2006/001381
functi on of adhesion and integrin nolecules, increase
i nduced transplantable cell mgration, and
significantly inprove hodt ng and engraftnment of ‘
t rEakep liegettab |these akddtsi Wwegest @ novel roleAforjmgcotinamide in cell

.denonstr at ed. herei nbel ow.and _i,n_the Exanpl es section
homifg R RS A vy B ESRIBRERR Showed t hat

s ik - 4RbAingNGUBRS bRcObf GRl presoit tifiventiowtherand gavidd a

to sufficient to down-regul ate CD26 expressjon. A ..,
methed gheghapging cFlb Bainead; sreeaipent Rptels gm%ébgﬁ qompRAINg

~VifEdSRi fd fim@int! FWiRBingide
cx-vif SIS biteckBE oopBENGS of Sl Al nnt o e

periogpEtme sufficignt for enbmneing skl bemingrind engradmenbigiontial.
ef fecti,ye in i fini ' i "
o S G 1 BARRE  Dhchlife ol bl pofertlal pefors 10 an

impravemest in effdars, qushitesabpidity of celf trawsplantatign shichrmay result
o B B bt P B SR, 25,80
the lifel dda GCAshds8inD1 N *hipRRnRRE pMuftiA indiRb, #r@kample, cell
?lhinding and.repeﬁ?}on.on VCAN¢E&%n IggnspfantagFg
migragion| andc afheurie viip tRchmiquse. Ardritidplogisalmimmpinglogical and/or
. , C . ]
ol SpaEod 1,8 AEESER SonEhl #0601 pBigion. o
describCANG Hetail lergihbdowar A eelf refiev@l podnkisl of thiesstemrcplld sdmbe

s, PR T 0 AR o3 o o

engrafhicR€ i VIR SOIMERhameLROmbieldi TEe SOIDARE aitfuk®model employs
critical to the ability of transplanted cells t

CB-Badlsad P rmise rremdiud vithdrrispdptl Sy eag hiver tissue
or fe }??g ESsue Rl oVl 8 aé[fbr?fﬁa%@ nRIdLOIR$h 201548 & pafative

rentiation. Actu vivo transplantation =
humapyhoeraiapeittis steimt dellsi Botdusand e recopstitetioneef] the SGBD mice with

rovi.ded concl usj ve-evi dence .for ..t he .effec f. .
humafl 1 Yt WS it s 460 3ot it S U AL in this case
humapoh@mdtbdicticExtamptetis 2obelotiferathowsd fiatioeXpabe hemafopoietic

. mononucl ear, cell s to picotinam prior .t )
micrqep AP CERTIBA PR R@ﬁ geltﬁnﬁﬁ@em_@ﬂ@%a@é’a delfygred stem
cells MR 1@ $rRnORRA ARG RN OhEaRyer by %ﬁ?tmﬁ@der ol héthods,
cultured wthout nicotinam de. Yet Turther, Exanple 4

inclugials G Chavbsinhunohittochemintiyyofsgporiatechetganod bnesf L., et al
moo b o S9! Ol s RIS SR R PO AR .

t ranspddhteid die rimniaotidlandfde-ib reptoedsscl hdich cells are
resylted..in a high degree of en%{aft t and. .
femog‘ﬁé gt living SpEARima ARG ATe Progagated outsidg Hig qrEHETR -2~ I a
test thiR§se results suggest a novel role for nicotinam de
In“cell hom ng and engraftnent and as such in cel
t rAngpbdeminothe term “irfrifre’ 1gbrorid hgprewsorie whigkceells
. .Of. t re ' | IS, Qv d t
origiffing HorRh ERF e pINRSRN of RACF el AU L SR oMl s,
ete.) tohsintatiet G the datiratsiy) greSmadpMbied otfsiderofvh ofganism. Such cell

. Subject.ing a,g%fu ation of cells to an anount of
lines greftenimmarelirgt ceSperi od of tine sufficient for

enhaned Mg G the ?)ﬁms@ IpépthiRRAEIAINE Afer® 36 @Mdr@dgencous or
As used herein the phrase "enhancing cell engraftnent
heterpginents sblatedafoprintion of rellsyphinbesnmmirise reel fropulatiensysuitable
quality or rapidity of cell transplantation which my
result frominproved homng to the target tissue,
i npr oved adhesi on, reduced rejection and
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10 the |like. Methods for assessing cell engraftnent
potential include, for exanple, cell mgration and
other in vitro techni ques, and histol ogical,

woi 20vusedssgi cal and/ or radi ol ogi cal asSess MentPaaflL2006/001381

ti ssues and organs from actual in-vivo
transpl antation, as described in detail hereinbel ow
A self renewal potentlaliéf the stemcells can be
for trefsplantationd It a prefarred epybodonenit %rlmstmpmuyn bﬁﬂwalomhtlon of

ot GRS S o B ARt Rl B LAER TR 0 0 s et

surfadg. B- 17 sci d/ scid (SCl D) nlce transplanted with hunan

fetal nys liver tis r fetal BMtissue an
pmﬁﬂ‘—étﬂf gﬁﬁ PBRES aftemfs o bofeiod %lea%'eﬁt&ﬁnwa le
cell pﬁﬁﬁlﬁﬁbﬂ/ fospoiiEle RRNBLARGNE E;élP nfat;sem % 6bdus or Begpueetelfvery
e reconstitution of the SCID mce wth human feta

early progguigor el widelerre somewhy raore deffapitatadaystare mit comanitted

[
o Gy ik o35 8 PO DR UL g |
miAsr ogadvhereinitet phxﬁsds unen-stani 'y 'mon-ptegenitor? any picomindiyed

J rradi ated, . then cellsg.i.nto t wafts,
cels' ST o SRS o P e U ARG W it 86 o
retainitBé BBSy t RVLH & BomOGRNOf & P&ﬂéﬁ;@lﬂle%bﬂ) ebaThtsdal YMethods

repopul ated organs (Huneau L., et al Blood (1997

of exgivozoufiring| siggn, SRSkt PR INgn-§iran. B@ﬁéﬁ?&?@ﬂ?ra@ g @slls
are w@ﬁ'l&l@% iR I Rrt WP @@h &ﬂﬁﬁin% thealie &ﬁ%ct,egse \fbef g?é fheStext

a process 1 n I s are renoved from i vi ng

book 5691@@ Qﬁh“alltdﬂla@féls P rf’o b’@latﬂe@f MGTME oy fjlashmm Wiley-
Liss, ENE 194, Rk CBApb. P oghinen of BB SR iR Cirgbiiea v

nﬂ%mmb¢g|nat|ng froma cell Iine or lines (such as hﬂeraZ

n cel.ls, ic cell lines,

ekt aprton b fllaof %ﬂ%ﬁ#wﬁqﬂ@ nii’epfgwatae&ufelﬁggpaér
non-a@folGddud BER (21D el%i@&ﬁéiogeﬁélé)es are often

|nnnrtal|ze % used herein the phrase

" B pu pselprsed @mb@élmegﬂ, thef @911§ o5 tzansplasigiore otes siem and/or

progegﬁ&e EQHeNGY Lfﬁe 339.[]0 to%dthg os?éfb acleilo @Qﬁa{@ﬁllls S‘an"@ﬂf?a%nonated
conprisé cel ations sui

monotmdm*p kelht Ia'tepammonl, Mo hmaﬁgr‘treed en'hahekl nentCD3+ | easther

hema%lpglte AY %iﬂé of th}enn uI atl 0 %%ts l%ﬁgf@e ?L‘%Las&‘ef%ﬁ by

stem bR neitdes SMhf RAED3AS cﬁﬁﬂ/agggi GDiNe, PHI3SK in-S Bﬁinmer
cells" refers bath to the earliest renewable 5 cel

stem. selh ageqrd knevws o s 1. In get @mﬁb@raﬁtmb@m@m thaweurcp wf &he
stem bdIFBURIRon WE%CAMIIL RN EEYnTREHoLfop g&ﬁatg,g&e&ceétéﬁ cells
bysd@dwnlmm@dumﬁds&mnmﬂhnd&hw revert to becone a part of

L FRmIF o FAGAR Sy et s g s = e

selected G ﬂfe%@o@édr@sﬁﬁ@ﬁﬁﬁerﬁz&oﬁﬁéﬁ@c@% WAl SN ToRl BEES cfs,
differentiation, which generally no I onger 10 retain

and mabgized peiipheral Hlaad\sels. t 0 becone a part of a renewabl e
C?‘lsl uded m&é?ﬁ I goml\ﬂﬂ@%f% t@ﬁc‘éﬁﬁﬁnﬁglag %éﬂn% ;t%t @'g}lucts
pr ogeni t or, non- st em non- progeni tor ‘coni

that ac&aﬂ#:rsvedrfeom/ehdotMamm anelogdsethencof add metaboltted bimicoifnamide

R TN

Friashag hereW, |ﬂ%’ ?M@S‘fmﬂ%tmﬁnﬂel@%ﬂ o rafels'id af 'n‘idléﬂﬂﬂe that
the teachi ngs of which are_hereby 1 ncorporated by 15

knqvgp ky eqigtimilarly to nicofipemids uRepressmiasive csamplenf pipefinamide
present invention may be from an autol ogous or
non- aut ol ogous donor (all ogeneic or xenogeneic).
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In a preferred enbodi nent, the cells for

transpl antation are stem and/ or progenitor cells, and

the source of the stemcell population is an-:
woundvoass onat ed 20 nononucl ear cel | prepar at iPEA/IL2G6/001381

havi ng been enriched for CD34+ or other hematopoietic

stemcells. In another enbodi nent, the stemcells are.

identified by stemcell rfrkers such as CD34+, '
analo@mmiud@mahout Opiiggien, @mmﬂ@,. micotingihipagtidrethethishaeadpg of

iéﬂ? N % t e art. - Lo yet anoghgﬁ enbodi nent,

& nbcf PhESE ?I r?lﬁ(l)%?l on are stem cel I S
haozs G@defin tHarkeh eﬁbjear' rbﬁf@ﬁ)@@hmiﬂaﬁals hject giréferably a
by sel ection according to stemcell markers.

hmn@%#lkﬁ%nple stemcells of the present invention nmay

n?éb@ih%nﬁié% GGi&Rin&lRhnhlog 'Hehbﬁwgﬁ Qéfé}s to any
conS| stl ng of henatopoietic cells, unbilical cord

Mnmwmﬂdduw@h@sinanﬂnmnﬁbh%@édr@hmwwN@g@fnbbﬁmumdelE@mnﬂss
of su&@ cfej:nva 1ve|z<;) q%crlg%?a 8{/1%%8‘5111;@?5 L St gtle&rlfi%\d/gﬂgﬁ?ﬁnluﬁ@smsg@sn%ﬁed

- nicotitiatidesnamidd enicatiigthigsnitidver af  Wrabstitiad olnidotisamides and

nlco am de or nicotinam de anal ogs, such as, for
H%CPJ@GS NAD, NADH and NADPH. As used herein,

t rl@dcﬁﬁél?aﬂ? or Rl EAlati AR fém BRI biliA8be Eﬁilyt& éfft¥ted prior to
nol ecul e that is knovvn to act, sim/larly

harvast @fawllsafm gfem W@@ﬂﬁﬂf&wﬂ/ ESIE& aﬂwbil&n&ﬂgenﬁcwph]a% well
kncm&l 5}’{] SGéxﬂ: éﬁl ﬁ\gfbfntﬂ }San @txé at&f" Qi%sg dd

ni'co hi oam al og nlc I nam
activationoof mlm'ophﬂlajam:hdstectolm bpoelﬁmothbafhmpambrapmtod aipiglation

N R LN pa—

sheddig ane reféasfél 6P hichthitedRuad sterdiceldtfhdtadT(SIEF)anadid¢ation of
derivative" refers to_any structural derivyative aof

- progefien rtinmsdwell tas cadtivationy pindipr degrpdnbionsof adhgsipn gpsleaes.

Mobfllé:?n@pé%ﬁtsogvhﬁ:ﬂcﬁa el UM ¥ ScdoREhsd SrithMHehGddent invention

substituted benzam des, substituted
mciud¢,dv<ut amawt dededind DNE@ dutbagingbgeats siogle ahemotherapeutic agents

titute n| co ral LGS 0
o ’1f)y E‘%}ﬁ’[ e)) r%a %&e?a&‘} 1[‘!’tgem ce errk ?p'ﬂ]ogp%ﬁmde
carbdpidtinl Iaﬁ&t bteposm/ (FIeEpfah&Ctreﬂlyﬁfredlnsoﬁ@eh adry-eStandf cisplatin

ESHOh B & G S LTS Bk gheobhes

such WD 8L BORITPL 1221616 BABERSS. The hﬁd%'o@h&l‘i’mﬁéﬁauo as well as the
stress-induced activation of neutrophils an

time framgactdedtis ablyemnbdm%mm}adéhﬂm@pé@ﬁéﬁmbﬂmd dapeathon

oo SR B, O S UG ok 0
10 ugkkrferrbriantyhcalotk ot gfeor dkdrhpy. aThoudj( St of the mobllmaticn
reginiga, i3, o Pras GHYGEgR ok rone et bt 42009

Hem%pjglylﬂpggﬁgents whi ch may be used in accordance
h"the present invention include, but are not

| | Metl@ds obprepaation oh gtllsfon ranspiantasion grewell known in the art.
For g herg. xg(#%' & aggﬁt Sécﬁse odn ’ be[ Xﬁtm%@@?f? ha Cﬁl%? )tgsue by

HE apy’ regi mens
dlSSOGlBIIOII of individual cells from the connecting extracellular matnx 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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20 carbopl atin and etoposide (ICE) -and
nmet hyl predni sol one, ara-c, and cisplatin (ESHAP)],
cyt oki nes such as G CSF, Gw CSF, SC?, FLT-3 ligand,
wOoa007/whasoki nes such as 1L-8, MP-la, Goli, FItiL2006/601381
SDF-1. The node of adm nistration, as well as the
time franme needed to achi eve nobilization and the
types of cells nobilized ldepend on the nol ecul es
as trypae. C@Iagem@nﬁwse@@ﬂm jlceys om bl yusiiegriphysicad r methods of

mssog}akzogs@%agpg 190t iRsindmng0 119/ gk for 5-10 days,
al‘on ter

e or a erapy. ie adj ust nent of the
noBel]si p&pm@ﬂ foe girareplah@ticio nan bye tdidntpingd | i anplgre'xdlogical

o B o e Bl $7003), HETE SR ot

'capaElF: Qﬂssl@lb?d}hﬁé icBils AcudseHENK OMIENLNRPIE, BRI, ah@'the like. If

preparati on of non- stemcélls, cells can be obtained
requifedy med@e@mntqags‘reéta@ysmleme@wéﬂlafqdd‘ﬁr exfllulay dmﬁﬂm!ﬂam such
as giffitich MOTMENENGONRER! LRGNfX! RAREHL ULl frbitirRsubiEs
{1 ssue I'ssue froma’ particul ar region is renove
transfesiimgasd sheedikee T;hﬂ omedhlume megmdlsd heongadh Ialtlhmm:s to prevent
tdlssomat d us hh d kno i n the11
contamingiRl Xy i tHCe u%gh penjcillin,  sfrepigutyin.

genta?a@bina@ﬁcn afeehk@fﬂ\&eu@a@ fohe: lnuﬁ@ed, %n&ﬁoms k@i by sicséalto
met hods -of di ssoci ati on such as with a bl unt

physjolpgical, geiitions (preferggly | apkl of abgtd @ te ghout Bapadht impgtatp of
abouF@@“’ 681 Rt 2Ny, The BulRBY %&é&hﬁﬂ ok Ibﬁ: PSS SupPEmented

cultured in suspensi on or on fixed substrate.
with Sbilecabbes pulifunteommsdicng gccarﬁiakﬂa@tonfsusm pp&&ﬁ‘ wgmhabgtdm,

aclch? g%ro%?agagrgm% Nka]?%ﬁM)r I!;Gl‘;l %{) b%sn'g ﬁtbro las n%rn Gowth Eactor (bFG

MUm'can con t's requi
or FC&M) Qﬁlnbﬂihﬁing@bﬁ&oﬂ‘ab’@ﬁh@hﬁ I@TGB agiha) amolkmeamb}xmr@CSF

o RS e e B 2 B n

SDF-Q' SfhdCeRhBiniaR! Rk ¢S icﬁltﬁihe\/@ RroleeRtisANRREIngN Frowth
th yeast, bacteria, and finigi, such as penici]l

factom m@m mﬁthrfactm ey barddec o Emowltﬁ@ ppdium, jrclding NGF,

i

hketo about 8, and a terrperature of about 30 C. to about

Th J d ti

2 o inn g ot OF SoedtRed Al Bibe? Rbt PRhethrmesy purh g
Sﬁpa‘?‘?ﬁ*ﬁ“&ﬂ?@%{‘dﬁfﬁ’r‘? szé‘f%f@ SORIRI tthiohs T4 G4 cells, or
1solaf1mbr obliglst epllswilgny amnérea% Fiesugs by whqlpglcal physwal

o RS BKES D 05 gl - 2% 1005 i

can Imrdympresz:h@dnintlhﬂ!sy stecieeda] by ag; mihed khown llﬁhefaﬁ ThenckLls

and i nat t he | dition t .
can RegpRe L o G PRt e o i it oy sspaine
a petrﬁ@lﬂﬁ'r %ry'@bbs&ﬁ‘a@cddegud}p chldreativhnis einoRde uannetuw ditboRide

pl atel et -derived gromh factor (PDG-

(DMtSﬁ)Q,rgmes?h #nd tbp dike; Hyrthesmerheds fprpieparatien @Iﬁ%stgl@gt? Rigcells
t
for (b Alp0h BRSnSRh 6 M B ld HREGL i (BN in MR SRrfBE, e
Handho‘mk of Transplentatsep@iathidee anfl Sesuyo ads. fLmrimg,IUIéJ 2004).1 s,
Ok Bl s MR S 30y b Enonty

selednﬁé\fééns ?(pr@gsﬁgronmaﬁm ktefS PelPhafkidbst shbeds CBI3l, CD133, etc,
reparations
or lgclanpg markers of differentiated cells. Selection is usually by FACS, or
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25 can be cryopreserved until they are needed by any .
met hod known in the art. The cells can be suspended
in an isotonic solution, preferably a cell culture

wOrPggli/ep343cont ai ni ng a particul ar cryopr eser v aHI/ILEWeN01381
cryopreservants include di nmethyl sulfoxide (DVSO),
gl ycerol, and the like. Further nethods for

preparati on and storage of cells for transpl antation
immuynpasnagnetish siparatipe birttcan Afre ki b nedeld apid metheds such asfRGR

(see ?F{llqps sle%[%cie Eg%egl%lﬁl%ﬁ] ‘iﬁ&ﬁgdso%erglﬁ%g \goﬁﬁﬁﬁ% g.g:oﬁ%l.cells and

methivis bbidisir odtrigrat peredil km)vnf inshe ant aad ke daseibad| for éoreovpde, in

eoufor 30, Bt BT Dok G0 Lo £ cBn FIE (Rt ol pic

{2009y 185aq}< |aﬂ& smkz@@ CgAﬁﬁu Hif Cen qemvlmble@ocgl 17s4355e | ekt s@din

i's usual or 18 i nraunoma

| cellsgeqﬁ%tatqe% Wlmh arg éﬁrﬂéﬁds%%élsws @ é@t&%@né@re@rﬂ%‘evﬁ% gown

o op 0t T e G s o

- exanphg i Miragia; iSeetihl. étﬂ?ﬂv@ibmk Aowr) 1i3n UchidaaiNt chald (2(108) Proc.

N Mb  r N

DJ (C?ﬁ&%}apaz&ﬁooms 39y Boldeh mmﬁahnlagem&uoo@pw B30 land

Rowiiyi S o il é‘&%ﬁ% NI P B8h 9980 2hoIES B Rl Biplegy
Dani¥E Rl NIRQMK (T4 EPERPdhErd i!éfdh%ér qEditss) ?ﬁumaero rCold Spring

enriching for adult stemcells are déescrib

HarboR dinpoesiony! Piss | (G0013. . Fidmalquopeie) Sigo Geilo Brangilamation.

a2 g Righef o 0B o ey Byt Bl

CKMGyockop 10 DJ (Cytotherapy (2001) 3: 393), Bohmer RM

Th 2Q02) 17: 83 d Row
Sl Ui R e Pils Soptafile ki)

poteﬁla@' RO Wi ktietR of I\&HS Ks ( @3& te&ﬁﬁn 12 @ib@ﬁﬁbrﬂude @ah di@ﬁl‘n
(Editor), Publisher: rbor Laborator
regulpteestace pumessoaf %%t C@ of VLA-4, CXCR-2

or ofkEABRA, BhleP %%S%P%‘ i i g

molelctilegatel mﬁelyapmeszcdam egll péralations of a‘imam olegiv.he podative of

cels i pypEer BpregF Haboh PRk PR g stiicd YA b8l

suchG@WindL el ﬁzfeﬁarﬁhkﬁﬁsaﬁfﬁn iRl BF Itﬁﬁhoﬁﬁcl@%ﬁam andfoe phgater
functionality of VLA-4, CXCR-2 or o adhesi on

cellspgy w@hﬁ%@owrb@moamové @ppuletions of selpet ? YB&ne and

Si REGiskd ﬁél%ug;ﬂné;}?ﬂ\]/ﬁé‘é” ESnfth g]]ﬁnéﬁﬁcdﬁxbﬂorﬁ%féﬁﬁaﬁﬁd refRrCR) the

popul at1 ons o erse orl opul ati on of
entirg eéﬂ&stoué of white biopé s@ll&ﬂrestemelrm bloeh sanapiv ewualbyrhemagopoietic

ected cel | atl ns cl-
monffeitas SELPRER STLB e R SR OB 3P cens
and éﬂiﬁﬂl&f ﬁfﬂ:ﬁl@@ ehhémftopsitlis ste@san\dqird)geﬁﬁoﬂ'@ﬂe hosbeathg tSman
popul ations of selected cell ty ﬁd herein,

beingle printg Hoodirelin PRIt 4 @%ﬁdﬁmﬂé@m@%? goagpgIpigitted
and URdrOfiated &DE '(fyggcgﬁ? b 99 &, Qfr hjzo ofdcRA o618 AR lineages

present I1n a sanpl e, usua enat opoi etic
comnmmh wellsamchellng ﬁm cmmpin:p rhlmga erajuoiticflr progp@ior ofells

co R SRGH G SPIRhGNTo g T 0P FaRbie AR

cmla?@mfb e@.kaltybeyelm b@xﬁnﬁdtapdemldna diohpniised el xt 0D84"
emat opoi eti c |ineages comm
CD33" (myelmdspsuch as granulocytes and monocytes), CD34CD3%, CD34CD19"

—

-q
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and differentiated cells (typically over 99 %of the
nmononucl ear cells are |lineages 30 commtted cells)
i ncludi ng, for exanple: Lineage conmmtted progenitor

WO 1/e&38D34+CD33 (nmyel oid commtted cells), CR3EGNE601381

(I'ynphoid committed cells) CD34CD41+ (nmegakaryocytic
commtted cells) and di fferentl ated cells - CD34-

el oi ds, _such asgr anul ocyt es and nonocyt es
(T m%w@&%@@m%ﬁ@% G 91% ke Qcgtep)s and hema¥°P01gﬂc

stem: :Exﬁlsd%ﬁ?tﬁr(‘)’g‘ébﬂ%p cefIP3hER D3 A TRIRAKALATH! (?fﬂ (YL Lineage

hemat opoi etic stemand early progenitor  ce I's such as

ﬂeg&t@ﬂ}% 0Pag diviveaglly lege thanilfe). CD34 Li neage negative
t t
nmono r?%il,BI:é geg F %&ﬁbﬁﬁ%&gée{l? %l%c%?? al e n%r %ﬁfogﬁ 6;%1%1815:
by apphmg the Didng samppleydmg at}]”‘leole@pahlﬁaﬂﬁlr em!b obllecting, following
densityiSip ARRHHGCR 0 | PIEGAET dRvert RESTh, BRTERD syl

HypaqicesNthe bﬁdd&%ﬂnﬁ,h@mEh Gk PR G Cosdalt @m!&ta@%msts of

serum which interface Iayer essentially entirely

the whitnlpad eells praserd ipfiethdods] gBwlecel | s present in the

I
oERSE 7 B S il o, LATRL B0ALENS SRR ket
the hdt@#&mmlmmonmimm:nﬂmdﬂﬂanecb by Hffeohittial demdityyentrifugation as
f.erent] al nS|t trlfu atian
deserifiid LENETTh BB iR e R G e B P o
sepm@nfsaémwumunomﬁgﬁam@mmar BACR 288 results in a cell fraction
nomagneti c-separation or FACS and results in a

that lsc?éFlPh?dr IRE berpriopigiic stameplls Eoraletaiise drsrintionet ewickmenterh
hemat%ﬁénleﬁc SERrcefleal Mﬁféngssaglﬁ 'H%gé&ﬂeﬁgil FrhEdd E%E%mhe%xamples

hemat opoi et1 ¢ stem ce e Materia
SGCUOEJ@QI@mbnbm)aI Procedures in the Exanples 15 secti on

dl e h

REGLARE] e qrigip of SERCERAPISRA Sl WAS: Rihlisfhicd! ofE iR

cells a‘rbbhlaﬁﬁdf thehaye faibjiscﬁﬂghp fQGérﬁ@btéch(tE};ﬁﬁ ?ﬁbﬁﬂ ofinidblin@ide
t o ni c I, nam dade or a erio (0] I e )

for a peped q etsa%iﬁ% 1@ SRR ea ; et pdnBoming of thepeells

followi sl |t1%n§;ﬂéﬂtﬁi@n.ng shaaaspérﬁﬂt &t AR maY R Bridke bl 9 Og%er as

time may be brief, or lengthier, as 20 reqU|re

requireghe Ipr R prefeiranbalpdisent, the ezoamqmﬂs ey as)ernod aof time

- sufficidff 't8 dd%&é@g 18 u&f)h ' g&l{"ac & e(#rleguknat i %getr{ed

surface expression. In ano rred &N
embodieni; éid &H&a& Hmrmip@mncatanc cﬂIsgB&d?ﬁb lcsntacting it A& a period

..cantagting_is, for riod o sufficient for .
o tin At S RS e B o ion) it
sufficieie Qﬁb&%g&lﬂb'@m&faéé &&Jres%ﬁm.d WWet 2BGHEALRb SdHREnt, the

surface expression. g“f%et anot her " enbodi nent, the 2
contactiggt i clior igpetipdr of timepayffipigntofo inamamss fdtionality thoVLA-4

CXCE: GBS a ftnlagl:aﬁ}trlgg rﬂImquéné? eCXCRZ and ot her

esi on an ecu
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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Met hods of determning protein cell-surface

expression are well known in the art. Exanples

i ncl ude i nmunol ogi cal net hods, such as, PACS anal ysis
woO(seeEdanpl es section) as well as bi ochem c@CTHeLtIGAS 331

(cell-surface labeling, e.g., 30 radioactive,

fluorescence, avidin-biotin). Met hods of

assaying cell-proliferati?n are well known in the art

( Skriendisg W"the qefiytpiped iand therintondsi use iﬂaﬂn@ofmﬂsmaylhe ewrivo
subje%%d%g %1 d([g IP P l | ogrﬁgct}; %e&%&? ) el% romgr% and
erive rom |n§er ure. idi ng

cells inhag egrai be stye.in amgtactthﬁthdm@mﬁﬂddapﬁoﬁth aﬁ@@fﬂfl‘ traﬁs;ﬂahﬁatmn
may be . ex-vivo . subjected tqQ nicotinamde for,
Fuﬁhﬂbﬁﬁc dingte grifair em ?@en‘iﬁe?%f OFETB FXRASUIES'S dFsiteBlee, Long-

term ©B8htaStilBYane¥E Ermbget%e{ @o!anunw: QRERC Eré%&ﬂly%&ﬂ&éﬂ@%@@
prior to use for transp ant at i on. rt her accordin

weeks.omeeer prafamblyrbetess i and § Heks,t mpyh RERistblyT betwvsen 2 and 3

weeld® SR gt crfidfing Rab BE RucOW Sbde) B0, S WK HAEH,
morerpwferabtyéfeewemllys kie,sts;veendz and 5 wegﬁgrt rr;):t
P okt Aingche BEe Ry BSyhnote paricd 3 bt Hadvered fhat 20

hour 518 of B&BatopBietc femfRNak] mcbﬁimaawas bufflanisit to\Miifekbea
Clngathe resent i nvention to practlce it was

reduqﬁwédve@ 6 tepraression. 1 gusialife celk hostire a8 aerbispbi dthoash
msufﬁ&x@ﬁ@ RChilot 5 Q%%Z%llr@%m B@%rcﬁﬂ&fdﬁ&q e takk 3}1§:fef SPus,

a reduction in ressi on crucial to.c
accorldmg tp gna puhbedigreat ofﬁae mﬁsemllnmgn pﬂkmré pxivmtsubjected to

al | ol ﬁgg% gg’rg ofc tlme c?tx ﬁgl of%‘gn(g y%r%e aﬁ@r#r}bc?ust, fipre

prefembejs 830 homsgemdnqmreq%feﬁzbm £30houtsy evepubpre cptrﬁérabl@r 10-30
ot| am de for a gcﬁ” od of tjme not exceedi ng
hourgy, PETEIBEY SIBOHBGPSs thererlls 21% sispe %fbrrrygepﬂgbc
and 1A %ﬁtioﬁvﬁ%lig@ﬁﬁe Rb ¢h@hiRRh¥eS 381eBRY ifsuBUER BPRm cell
preferably 10-30 hours. In another preferred
expaisitio ¢F mader, condione insythigicnt Surevranell expapsiogesiich@s absence
t ni coti nam de
Ofcy&%me§ ab@%}'gagpﬁ%tg#?célug%lp &%ﬂf} H&é’;{#‘%& fe. expansi on, or
u riﬂyeommmde iS| poesrablysprbfided g fifiad cosdeatratboml df 0.01-60 mg/ml,

prefewf??)f il gtgg%ts pﬁ%gqr q)?% ?prgé é}&lg\g K glosa%?e%eraﬁyofﬁ -20

- mg/ma0 N}&Oateleﬁﬁm gL chlfur® pRMIRABhY nRdRih @@ﬂ)lé):ﬁ]erﬁ‘s fdk:ﬁéﬁds on the

concentration of 0.01-60 ng/m, preferably 1-40
cells gpgl thetr infprdedsaf er abl y 5-30 ng/ni, and nost
pref
A B DA B DAY
transp]ankandne tor a isultjectde d1eeds Eherddﬁ folhewipg exﬁmtmadlde rexpokdume filr the

el l.s subj. ect d to n| ot de can be used for, 25
predgigimined’ BRESH iin f dfthete of 30 Briinaon Ot S be

apprdcltddd Wah Gx Fgﬂﬁé &a%@&mﬁm&s@ﬁ@ HeOperfdiel! &6ty Mahafhve
period of tinme, without further ex-vivo expansion. It

receiyigd | adgitionplp recisg elealmant, eX4sBs @b ecxmnFiPBOSElAClfind eS@gHC

modiASatREY Téd "Ry Ofh st it t&gairt hﬁi\eﬁldfnzc gh&e %FWA eks&%ke to

ex-vivo treatnent, such as’expansro
mcotgzamdla, anmpdfdralﬂﬁtslosely pedceding@id usk teeofifor dngmftmdnt

2%01%?@% Fgmﬂl o)égl\ébﬁfx? 5 e%,urcgeli% O LR e

o (adm@RgERY fté)fheﬁﬁb]ect in needMBbreOfM e ﬁ%ﬂgﬁr_&g SinbAarizes some clinical

nicotinam de, the cells may then ransp anted in
(adm'ni stered to) a subject in need thereof The
foll ow ng summari zes sone clinical
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21 applications which may be addressed according to
the teachi ngs of the present invention. Henmatopoietic
cell transplantation: Transplantation of
WOReHHEISEPSI eti c cel |l s has become the treat mentPCll-2006/001351
choice for a variety of inherited or malignant
di seases. 5 Wiile early transplantati on procedures
utilized the entire bone?harrow (BM popul ati on,
applisatigenwihich may cbel aflirsssedpessardieg dadhe é ok the Bessnt
mven%e+| s (CD34+ cells) have been used [Van Epps Bl ood
s 20:411, (1994)]. In addition to the marrow,
s L}telmquioismc coll teniydamtationy &"daIfSPI@mab@mef hmm@lmah has

er| her al ood ( PB) an unbl
becorft SRR rRET RS B BorR S6aTN gl s,
Whild Qafly BMsplh@fse! patatiuran uillitdd Hid mhfes bsllim reharreswy t(BavVI)
period of pancytopenia and reduces the risks of

populatibe mtaemhy anate hiefinel populBivaggaricheddig stem wild (8B34 2‘8{318)

have ééw EBE’/S gl(’?g% %Elé(ggi 5&?]6) }hﬂzﬁl’ dg{&‘g’lt i onf%'fmov‘r

such 38R Be Abrived BOnPBhED sovrc@nsih astpetiplstali Sobd €PB) and
accessibility. The limting fac

ot yfbeont Errsstimde 1 o108 G Bl Frgrared o
BM, Q.Jaﬂﬁhi gntﬂlw & RhOGER idperiotlol §ancyto|pema-£ﬁd fitedsihe

erived stemcells for transplantation,
risks totﬁesfectwl msl bleeding {Brusgee i Engl | é/EﬁélatE‘é*a 2880 k¥Ph OV illipms

mo S i i PR A, ST, 7

C AP kdditsnal Badeg@ae dif ey PBEﬁbr 3:&’&3;51&3@1&011995&5 Wicksitahty.
Bl ood 87: 1687 1996 t.r eat Vi ousl|
The Iymiting fackariforpip @%P%n?m?ﬁ%tfw gigmiber of ot wf?%ﬂﬁ Jlipptent

ste i‘og\éﬁﬂ’& cexpanded stemcells for transplantation has
he fol | om ng advant‘@ges [ Kol I er Bl ood 82: 378,
(I@g@btan@bmvéﬂE—dm cstams|qelds For: wasplaptation) these cells are

“harvegteti"e g?l%? atté Hﬁ%lsofoﬂg mEﬁ%Hlﬁ&uBQ From the marrow
reco

Ion o adul't topoleti c system and
into i yiralationt ey ﬁMaﬁemH dlemmhﬁrhpjzatdi aytokaned [Brugger N Engl J

v S4S5R RS2 RE S 030 e B sy

not s§itHI8 BLhbrsnal ﬂéndi@t ential future
The use of ex-vivo expanded stem cells for transplantation has the following
advantages [Koller Blood 82:378, (1993); Lebkowski Blood Cells 20:404, (1994)]:

It reduces the volume of blood required for reconstitution of an adult
hematopoictic system and may obviate the need for mobilization and leukophoresis
[Brugger N Engl J Med 333:283, 1995]. |

Tt enables storage of small number of PB or CB stem cells for potential future

In the case of autologous transplantation of recipients with malignancies,
contaminating tumor cells in autologous infusion often contribute to the recuirence of
the disease [Brugger N Engl ¥ 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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use. . In the case of autol ogous transplantation
of recipients with malignancies, contam nating tunor
cells in autol ogous infusion often contribute to the
wormeuresaice of 4- 30 the disease [Bragger N EGJVILI00pO6K381
333: 283, 1995]. Selecting and expandi ng CD34 stem
cells will reduce the load of tunor cells in the

final. transplLant. The culztzure_s provi de a significant
d e@f“é?ﬁ& 61&13%% ineligaier b Eprsplantaian oRckriiyosepansied gplly derived
frorn;ir1 glfﬂgj_l Lnglrgiz)ﬁg I_o‘ﬁ OPIS]% %(}?2 e+ ggqgl_ssc?at&ge& ref ﬁerma{t%)dolfgslisn%l recipients
treat<20Qith BHEBSRECTY MRRLGEH3 lthddhGhé KGR d8 hbdi&Sallow firm
ndi ce%)e fhat transpl antati on of ex-vivo expanded
CONCRIFPPSANPLF 10P8 derTt By H° SFREloPAisibeapabilitippolibgse @dured cells
AN PRRANEIRLODADOS Willi ol €167t d wth
[P I gh doses of chem)t‘her’a\s}y?lahzﬁtE gggﬁn%%g’ {Iggﬁﬁ't s do
ndtoryaecegsiiloansplantalione Ishertaping abthet duretiop péithe cytopenic

| el I .,tkes of these cultur
phase, 35 el 3 [1GIR000 O el B Afc 160orbn SGRERSApeiin fte
proge@iiton delf&;?inlﬁs ?tranéﬂlﬁﬁlﬁéduld _acceleratECtEe @émeﬁ&f of d]?norr—]derived

transpl antati on,. shortening of t uration of the
a5 B ey naghing dhc, ey iopat Plig. il Biesfore. fgt
ex-vies uepanlied ¢dlie itk @) iR bAEIRbR kaTBIdANE/ R PebdeBliSt cells subjected

progenitor cells in the transplant could accel erate

to niepaiagyda gt tdestrited Bonpabens; imed dfferenbated|dels tiheprdpy to
opﬁn?;tpﬁc)?lg?ﬁg réclaee&{%ﬂglgﬁ%-ﬁerwl%ﬁ%mﬁgh glf%e%nggyg{)fe t Tusion

herefore, that ivo expanded celfs Inc udeS R
of expaidied imdermtediaget @i latedtommmitied gelis, especially iiss ubijnattiebiotthe

ni,.cet mam de as described herei nabove, .nore
neutrfhie PR sl 0BT RSP Sr O BB Y e FRended fpm
and/of pRQErSF cell] shild sdres this p&p@gegsmm HIe5B k6958 8395)].

I &cl si on of expanded internediate and |late conmtted

co culfuge anay § USAG dn CETPRIE BemataPQieds e dedipighis | With
compg%%; %gg@ﬁ?%dgr@h%ﬁﬁ&w,l hGRASS  in PRNRRL ARG pYEE hdEure for
shortening recipient bone marrow recovery following conventional radio- or chemo-

therapies.
Tissue regeneration:  Stem. cell populations of the present invention, can be

used for the promotion of tissue regeneration. Transpléntation of stem cells, has great

- promise for benefits in regenerative medicine, reconstructive surgery, tissue

engineering, regencrating new tissues and naturally healing 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 Il 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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15 and/or progenitor cells, should serve this purpose
[ Sandstrom Bl ood 86: 958, (1995)]. Such cul tures
may be useful in restoring henmatopoiesis in
wWOor2eei/@BsEAt s with conpletely abl at ed bone nar rREF/IL26/001381
wel | as in providing a supportive neasure for
shorteni ng reci pi ent bon% marrow recovery foll ow ng

cqnventi ongl radi che t her api es. 20Ti ssue
consiSHBE Aef JRSGH: Sk @ OB%IE‘I Y’BBBBF@P»' B RnCETast hivesy pgdihladder,

a kidoRy.endiBiveC@dbt RRgdtS adrebfatdri araRf OfFRkL @!ae,%ddch%é Wzan, a

regeneration. Iransplantation of stem cel
urinagy depet prg@m seblpat-agseviateil tagzim & dyemsr at sp\@nng@ @lmevous

systelif 6 *19 'Mgs of 8! ¥vhlc§1' éag{ ?Hﬂ%h;{%ﬁefroh Plaﬂtatwn by the

reg ra Ng Rew L1 SsUes
methddss eﬁﬁnq:rmnﬂ injemtiod inclgdnpritifngT cultekss QWV&H&S@&MBhﬁtcd cell

% ?gg%sn‘li@%é 884 3 JT(II]‘L‘r}ngt | Ve}és?tﬁﬁé ce s, Ahumgn

fores&ﬂﬁﬂi’lﬁ‘bbllaﬁtg, Heta @l ﬁﬁﬂbxﬁmhm &8k OshiE QFlls, embryonic stem
t ranspl ant atl on in treatnent of Huntington' s di'sease

cells, bepapucyicss degemige sooroting senteal ppessacephalgp yceliy gneuroblastoid
cells Déd}eﬁa?%ﬁéd%nh Shied f@éﬂa%aﬁib%ﬁﬁ%é? g &h}@% : gi like. As can be

transpl antation for type yp abet s see,
seen fiom dhis ppitie] hiﬂ,Sc@bt afrellstyfes3 261 @ding denmaumgrals blabd, @peh,
9.to scle, and nuscle
muscf, AL tiofe ERPEM G arigaliide ot e PRS0l fpmelyes
cells d$ 8] spoeibs bAvERgis e beprepika sugedseRlly b tidbithod.
transplanted into injured heart tissue, hone_ tissue

arftecant feperishavedemonptrated fhe sapaidliafdrnsmented opensgussd
stemtdéllgﬂﬁ E’J%hl:@fe?eﬁéra@dn) in Jﬁ%mﬁﬁﬁ{s disiek, bheP BRNABRCGhich

of the instanf invention, the célls fof engraftnent
the stgin ¢qllarveqnt derivetli dier crample, apbiced dnfogemasisrandraggiogenesis in

mfargtgél %%;oggrdh{rr? Hﬁ&ehﬁecgro%ggrvcd following infusion of bone marrow stem
cells (Tse et al, Lancet 2003, 361:47-79, Jackson et al J Clin Invest 2001;107:1395-
402, Orlic et al Nature 2001;410:701-5; Lee et al, Cell Cycle 2005;4:861-64, Nagaya
et al Am J Heart Circ Phys 2004;287:H2670-76). Other studies have shown bone
marrow, endothelial and skeletal muscle stem cells to be beneficial in ischemic renal
injury (Togel et al, AJP Renal Phys 2005;289:F31-F42 and Arriero, et al, AMJ Ren
Phys 2004;287:F621-27).

Gene therapy: For successful long-term gene therapy, a high 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 steﬁl cells is highly
inefficient. The ability to store and process a selected population of cells ex-vivo, and
enhance their homing and engrafirnent 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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23 consisting of a nuscle, skin, a bone, a | ynph
organ, a pancreas, a liver, a gallbladder, a kidney,
a digestive tract organ, a respiratory tract organ, a

WOr2epr®aust i ve organ, a urinary tract organ, &CT/IL2606/061381

bl ood- associ ated organ, a thynus, a spleen and a
nervous system organ. Exanples of cells which can be
prepared for inplantatioﬁ*by the 5 nethods of the .
pidepiite | nimmunothetapy| udex-pivorepynded) t udelineds wemphaid

bl ish Y . .of .t he ' .
oo AP ENEE5E LT I STEATDPL SRS s
maligh@icRsK immfunbdcfivicsies, vhat and glehetion disbonnJFradd@an Nitsre

.enbryoni | s, enbryonic.stem cells,  hepatacytes
Ml Auiihel SOLF ST NEERUFATOE oo h S Ba feancer Res
56. 191@Uf@bbgstoid cells, adrenal nedulla cells, T-cells

combi nati ons of these, and the like. As can be 10_ .

sdbe trepmrant Ishkansay theateqnivesh immaenq Eespausg |oF TeRipkes deficient

4 nel udi : | T
e 5 oS50 LR By RegBBy U hcnie

Natl Sysdeenstel86s 6225 1987] usisg @elargs ofmbér of puplagounfand also
orjgin,. can be,

d f I hj .
 alloggie i v B PR R J G Tt e gl el BEivo
‘exparlde@ Bl fRtedr RElE4taRIIMpRstyesem cel | s to enhance -

regeneration_in ngn-honol Qgous_tis , other. than .
¢ anctignaly Aqlve, MBNETOFRRBIING Orlkt oL Dp \BER fippn @ Starting

exa nced ogenesi s d..anai 9 SinS. ]
popul D3 i3 B ORGSR R, 38 SPAP Thetdbells can
presehtN§olsH1& grdiéin%ﬁgeﬁﬁitfor Qo616 @M T eblissintige aatl, fius, difierortw
2003, 361:47-79, Jacksagn et al J. djn_.lnves quﬁg.
prospegfy : fpg gba oimgqtheranst of| mpgipal desidig) - disggser glies hught dose
- i oo q-Bfbse a¥chdtic AelléNHag been
chem g%) y'CiC]?Jc(: kgggi%ggg)gﬂ %%gée%:%ﬁ&a her studi es
studidioasewslh e iben edditional mromisingrepolivasion L thineursqedly greposed

scle ste ells ) iG] LR '
teolmplgE Bem Gl Eoiet B9 RGPRAESeRbet Byb IR 2E755
099§£Fkﬁﬂﬁk@ﬂﬁmmﬁEAa$ﬂ4@®mnﬂfﬂ[PPys 2004;287:F62%-27).
ne_therapy: For successful .long-termgene thera
dgtllfm@%%?i%féﬂ Ob?x'ﬁ’é'ﬁé‘PP]&"ér‘PPV:?mdi fied colls with
t r ARSGRRL SpSicakRbY bMidRaieth @i fibichiiind LhiR, s SRflERsenh and
an 25 obligatory requirenment. In BMtjssue, for )
progenitenpiel, tredindent twigh nupesivemjdeofinglede skigy gegeperpiion hepatio

rogenit o u . | 0BSt.] N

e R R0 ARABISE SR Gaf LEINRE fEaORs plbfion o
osteopbrokiz e ar@splantatieubfseardtocy e nhaylodtilasts stdbiresynovial cells
Viral -based_( retroviral) vectors require active

ibrUE@?*“Wﬁﬂﬁiﬁ“&H%pgPﬁﬁﬁ?%ﬁ?gﬂpﬁh of the transgene into

t hecdaqsh %Hé%pecfh?ﬁﬁgﬁés@nt iRl RO &f-Slvoicohactinpasiivell
sten1ce|%s I's highly 30 inefficient. The ahility to

populstions withchigntivesxds, acensias tte dheptpiurest deseiikse hegipabove, can

X-Yicva, 2 i ' r 1:
R N T e R
impla@ftinghite calle ¢e &5 bigan 06 @ suifjeq enadeddldrbof. nodi fied cel |

orfaN e B ,vigé&%% b 13 linted b@%ﬁ%arggﬁg gl injection
into bAGHAAL RELABY inththy blddsicaa) dathpediohbdl effebiomp bRl Buitable

subpopul ati ons have been studied and used for .
methadoptfi transplantationhestapy detemuipsd by manitgrism dhe foming and

| 0 icienci [ e [ :
engr IR R et P 3,0k " SPRSFan of desired
orgahiapedific Mah of ARrldrs, bd the b8&HK offhoti¢rivedamgay ofRes subject.
556: 1210, (1996)1. The treatnment enhances the
required i mune response or replaces deficient
functions. This approach was pioneered clinically by
Rosenberg et al. [Rosenberg J Natl Cancer Inst. 85:
622, 1993] using a |l arge nunber of autol ogous and
al so al | ogenei ¢ ex-vivo expanded non-specific killer
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to expanded speci fic tumor infiltrati ng | ynphocytes.
Functional ly active, antigen-presenting cells could
be grown froma starting popul ation of CD34 PB cells

WO 20078688k ne- supported cul tures, as well. Thd¥8/1E2106/401381

can present soluble protein antigens to autologous T
cells in-vitro and, thus, offer new prospects for the
‘i mmunot herapy of ni ni mal 2% esi dual di sease after_high
In thedmmered§ foheuntple maiytensnee of geglEsqningicestion of insulin and/or
-antigen-presenting.de iStdek Sfknal
C pe e\ﬁgﬁl I%e LR 3nth§d%la %a%ﬁ%lo?%%ogﬁaqgﬁ%ﬁggﬁ on
followihg tdal eyplacentity therppose discletthbbempeloBer Nhati Deerc dor
Res 10:, 99, (1995 Fisch Eur J Imunol 26: 595,

examplpgpymingypthssiEcat bBARIPFL23: 1463, (1996)].
A@@ngjo?ﬁnaﬁomle PreseAf inf¥tith\@n aRPrbGatd parsse, along with
~ 20Addi tional applications of non-stem differeptiated
the culiatrd meditweg apglaining same Asolgier Brdnruliyre pedipoy P%(Qﬂ%{“ﬂd
. [ | r iti ch
with ol a3 S e AN saalp
may Ipeoisotgr @it bndraftmapipland/at icogm ifmction e@gor BBINYNERHFPressIng

transpl.antati on.of .chgndroc r d..or
agent OIS GBP Ve PRIOTE { BREHORt GPPURREE ot ShGadbiceal be
admifikeREiih h pheintREcRsaSly a2Sepedly dindg dr dilose, sshes stedle slige

present invention, the ex-vjvo cont 31{& ng of c lkh .
and aguqews Rufferolytions. Tibe g5 Aashe é,amﬁﬁsc%ﬁ ﬂlfal%ﬁés Y"ﬁ@ own 1

ak€atures described herei nabove, can be utilized for

preparing a population of stemor non-stemcells
exConpsitions pfithei pressnf tiveitias ma, ihidesited bearpsnted in g pack
L.organ ,of. a subject i, n . .
or aitel@E ViR AP PERb A5 REBD T BT Rhien S Sonln O pr more
unit @dshEs forindj ataindng 36k hethe inprediegale.g. oflset Thenpadlst way, Her

bl oodstream | ntraperitoneal inj.ection, tc..Suitabhl
exampi%y ﬁ%gr}%?fm%tﬁ'a?rsq}flﬁmfaﬁi B s etk T By A HoAE:
devidT iy B dB8mpAed B iMifudiths §hdHdRlihRRAIon0The Pack or dispenser
i nplanted cells to the desired organ, .tg&)expres& on

devicofmayeala belacsogwanisdyi F Raticg & a Jorgt Pissribed &Y dgryeramental

agenéyupe%{dagﬂg He fRBuAELlY §de, WrdaR & pHahfaceida®S twhich notice is
reflective of approval by the agency of the form of the compositions for human or
veterinary administration. Such notice, for example, may include labeling approved
byr the U.S. Food and Drug Administration for prescription drugs or of an approved
product insert. Compositions comprising a preparation of the invention formulated in
a pharmaceutically acceptable carrier may also be prepared, placed in an appropriate
container, and labeled for treatment of an indicated condition, as further 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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WO 2007/ 063545PCT/ 112006/ 001381 25 In the pancreas,
for exanple, maintenance of euglycem a, secretion of
insulin and/or C peptide can be a neasure of the

wOreest@wsasi on of function to a di abetic host SUTARRG6/001381

followi ng cell replacenent therapy as disclosed

herei nbelow. In the liver, for exanple, albumn

synt hesi s can be noni to‘r‘éﬁ. 5Cel | popul ations of the
pharmpcegiont compeditiomis danfapiditaly gimipaber ofea cpmypyndtenan
Orgalﬁsh ‘culture nedium containing sane, isolated fromthe

cul'ture nedium and conbined with a pharnaceutically

adbeghabire dar riphrasas Wphysiodegiedllyh aaeptablenatardgent and
“phar\fl\%h%{fiicg?;y iug?aﬁtgl?lteie . %,l;; 8%%{)}?1&% g}g ﬁ«tae- a”g%@@géa%%ﬂ refer to a

 carricR ot b iREAGRat @edWbhcduse bighificarttdittiftionCtel dn ppauibatandrides

of the invention can be to adrriéﬂ stered in, a
not aymestprhediielpaigl aptiviy el BoPElenehhe pdmiisired soppowde o
adjuv%étei%r?fdsdh%ﬁﬁc?ér‘tﬁh%e?ﬂgs%q“eous buffer solutions. The

carriers and diluents is well known in

t Adereing the term  Conppiebt'| ofesofe eheinpit egbapoen vdied do @
.if desired, in. i
pracfffiel oS5 Bk PEOAE o RO 8 ot 2REBR R

‘Exan@3l abithoah €infitativh) &f 1&xcipidrits dodaipe clciuns cardbohateicalgium

the active ingredient (e.q., I1s).. The pack. _
hosglgie, garians Sasare B PPeLot airah col Totedsiivatives) Solateh aptcteble
oils gldqoib%ﬁfyqeng%kmm‘[he pack or dispenser device may be
“accornpani ed By instructions for adninistration. The
pakskhwiguesi fop Enmamiativevinderdmigistativs dfslragscomp hnifeundpip the
not.i.ce i@ f- ' : : er t c
ety QU6 AP BE Rl PRARREH SBeReS ML AnIRARE Y.
EastanhBA whbeh s Ieadia fullvhincbrpoctdedde referder ef | ecti ve of

approval by th ency of the formof.the

c%@g‘m ? P%%l{?t‘(?? Wﬁ’e&’lrn%aﬁ}lpéed niepkede o gsetal
transmu6d¥al) Oddp6@allyf GfanSXAAD| Biestiml, lof ChaiiterhnliRliverg, inchuding
) approved by the U. S. Food and Drug Adm nistration for
intramgpssyler pibceianentsgand intgmespllagy p‘F‘EQ%‘H‘SpP%d’EFé{ a§ Aaigithecal,

direof OIRARLAHANT, CRIMLRIAT AuBfERAAL | HlrBhed NSr  intraccular
Invention fofrmulated 1h a pharnacéutically acceptable
injeci@rst i er may al so be prepared, placed in an

iate 25 ' , b f 6 t .
or Rtheh Bnf B lniiG, e RRasrfPR R (babi Gt I Rligea
rathedl RBarC @h4temPy apanhad fof caablry Vi ihjectioreliolls piarheutical

present inventiogn can_be adm nistered to the subject
compesitiog diregly intp atijsHe FRARERHE RAF e onposi ti on where it

| St Qc kA Qoﬁlﬁb&iﬁ@ﬁ@f& Akd inClcSor@hnc@%HHPhE @)'réenﬁﬁ’?éltion
use erein, a "pharmaceutical conposition” refers to
thus mayrtepfraniatd iof caomentymahmeency fusingeongoiri mere physiologically

b S5 L B RS By ST
of thaRetiexXRidBRtsSintol pRpttipesBatafande 16d 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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phar maceuti cal conposition is to facilitate

adm ni stration of a conpound to an organi sm

Herei nafter, the phrases "physiologically acceptable

woeasricess and "pharnmaceutical ly acceptabl e c&QTVIgRGE6/001381

whi ch may be used interchangeably, refer to a 5

carrier or a diluent that does not cause significant

irritation to an organi s@ and does not abrogate the

birphagiceaticad cbinpbiitiomngiifpbleper tusedn die thmext of the present
) adm_ni st ered coppound. . adj uvant i.s included.under
inverfi 4acLad RROSTHORS Wieip b (e Ml e (o B an
amouhff Bffscthe 39 1aBRkde ShBStiARa®dAdpeFosk0 Bore specifically, a

pharmaceutical conposition to further facilitate
"therapgiieallst ¢iictish aBTOURT Meats\a8 ARgRE dvlerrtive fperedishs| €S 2
nuclel ‘I:tcgt(l) l&)#tfd&gt etk ¢ o%re@ﬁft' RiSRdtS driphdideat€ Albids of a

carbonat e, cal ci um phosphate, various sugars and
disorderfes., tfcharhia) chprowal ke wedval ef ithessubizeisheingireridda,

\Y; table.oils, d pol. h e gl S: .1
rara of ' PRl SRS 1y s gitin the
capatihityOst thaYe B0 wnahd artf bpolialipdi lighi bf te ddtailed disclosure
"Rem ngton's Pharmaceutical Sciences," Muck _
Pfﬂw%h?f@ﬁi ng Co., 15 Easton, PA, which is herein fully
| I}%‘Praﬁ rﬁéa[?j?atﬁlﬂ Us8d §f BRCRethods of theUh{editibs, he WoSfer the
adm ni 8trat i

on may, for exanple, include oral,
therapatically effectivenaroouy| can depestimgted, inifialhys fragmin vitro and cell
I ntestipal r r ' Voo ' :
cu TS5, B g T Sl S8t YIRS o i
desirédjc8tdenaBison as thel ISuels infotmatidiecal bedise@dt more accurately
intraventricuyl ar, intravenous, intraperitoneal,
determipe urrbd dpses R BURISaocul ar 200 nj ecti ons. -
Al TSEARE SAY thePRuABYIRAN BF HieShictivn@BaienB clepdritedl herein
conposition in"a | ocal rather than systemc nrll?r,
can Heotetassuinag] by, styndard pllaseaseyhcad Progsduish ) WiCellt @eﬂ tures or
. e edi
cxpoFRAE i, LEEH) Voo ok RSV, (55,80 1 bt s
and admal stadiee cai bh usddeingoosdating avange drdoggeet fon siseriny hyyaan.

e R0 R ek SRR AT e BRI R R0 o

admiBXEhidbe BtifzeAN Tha Wxhdti fofthelationirves dfaclnlinis@ition, and dosage

processi ng of the active jngredients _.into

can herchpanndtyi B &ndividual ehysitan Fevew of erfeicendifion. (See, e.g.,

Fingggf’ REJI. {19*75&*"151{& }ﬁﬂnh&o‘ijd:gg%[' gaat ofl'PRé}aﬁé&ﬁcg;ogﬁ._el,@n )

m ni strat’fon chosen. |Qject|on, t e_qctlve
i NBepoiding en Ok sehaitphad meapeutivangss efothp sendifion tarpg treated,

.30 fornulated.in ague l, Ut I. r.ef.e i
dosias B B R et NS of Uit QP Eonf vRELSRS of Beatment
lastiSOfrbinl RReraRINBa0L sevedsll wiekour il plxgds effeged at disahttion of

buffer. For transmucosal adm nistration, penetrants
the digspseophte tashicyed-ne barrier to be perneated are used

i N SmERﬁt'Bf'a%h%siE@ P ENEIBGE S wal, %fﬁ?(ﬁﬁé’,%'(ﬁépendent

known in the art. ~Pharmaceuti ca
on tenpugedti beisgsticatahl thef sevarite oh thiheaffistipax thefmpmer of

resent jnvention dnclude.eonmnositio wherein the
admifpsiiagn, thegament o R MSE I SR anount
effective to achieve the intended purpose. Mre
specifically, a "therapeutically effeCttjet_Ylg_pargsgﬁmnvenﬁon

medriditipnal abigeis. ¥vanlagssy @nd mgvelafeatis q

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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5 nucleic acid construct) effective to prevent,
alleviate, or aneliorate synptons of a disorder (e g
, ischem a) or prolong the survival of the subject
wWOoRePHp3sSeat ed. Det erm nation of a PCT/1.2006/001381
therapeutically effective amount is well within the
capability of those skilled in the art, especially in
light of the detailed_ di s%l osur e pr ovi ded herei n.

varioy egybodisentsy &dasaety Af thedwesent hentiparas selinested hpseinabove
and h@vc,@é]ﬁieg% e dasagsiRh hdisw! ] Eig(ga ﬁéﬁ‘iﬂgelﬁralil{ ysfuP% ort in the

fective amount can be esti nat min -
fOﬂOWIthXamM;bScell culture assays. For exanple, a dose
can be fornmulated in animal nodels to achieve a
desired concentration or titer. Such information can
be used to nore accurEKall\x[Pﬂmserm ne useful doses in

h s. 15Toxicit n apeutic effi cacy of the

ag'{gafg@n?w ol anpde e‘g'érf&E%‘@DE &ramRleEarich terather ik e
abovBMesthipAsiay dhRhat MRC8WHHeakn 95&9 ﬁﬁ'ﬁh%sfaﬂﬁbn\!' tro, in

cel| cultures or experinmental animl's. The data

obenedly, f thenremenséatirn Yaedr beraind and| the claberatosy auecsglures
ot 25, B AL AR, BON0 NS o M, i odonaia

recordeipentdDhgh updniqube dhshgectnigues e Iﬂn;tenglﬂyl d:xplamed dutthe

. f ni strat, zed. The exac at i
it o oL Mt i o e aR Marhl Satrgy o
al., (1989} f(ﬂirﬁéndBﬁitoMWﬁﬂ Mbﬁ&;lmaw%y" Gsfolﬁxﬁ@s rat A@mbeg R. M,

condi ti on. et al (1975 The

e.g., Fingl
od. (F04): P @h4 "%H@PEP@FOCW%@&6@9@“1@@1‘910@?1" Jof Wﬂmand
endi an
Sons?gﬁdl t |@o%4%gla%g%l§%gquﬁd’dos?rﬁgﬁ%gn g ?ﬁgécs??iﬁg 1e 0
JohnaWileyr & iSoys,oNewd Mork s(ﬂ?w); OMatsomiet halg OResembihant DNA",

ScienffEe AMRHrar Roof AR YERTEHEHT 5o O Rab S A G
Laboﬁtﬁ@alsﬁ??dl ﬁietﬁgs'g ;thglrﬁ%ﬁedold Spring H%oﬁﬂtﬁbﬂtﬁtf?fe Pﬁass.e, New
Yorkgd SR anetheplpsies %ﬁffe@i"‘i’b ﬁ]gg tha! ol 4 Gk v“e?%yﬁ;

4,80 P§3 t:he 1§i b59 GInli08 278 bS7.mBnaerBigfogd M rILa%fa@JrgOHandeSIc",
ment of the prescrlblng physiCi an, etc

Volum %tIIIdFﬁhs dbFecds (1986 3 ﬁtlgg@t “rotpaels n@\lhemu:l@la it Belugfes

-0l blaglg nar ?Entedk{ipﬁ@dlsﬁn%st §& a@?ﬁgr%‘?%g@m nat | LR olqey

(8th Editlon Agplemrml E&gey\Nocdaalh; €Th 01994); thistleitl ahd Shdigi (eds),

sl i ting., Additionally, eac 28 variou

setegloMellis 48 habs ool g ﬁgés?ﬁwq AL 0 e York

(1980he ki diRBleSthri@lofiAfPAY xRAsvals deb@ibe® th iR ﬁa’fbﬁt &i@gcianﬁc
section bel ow finds experinental support

literapugp) 694, néprexsamples U.BEXaPRNeS 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; 4,879219; 5011,771 and 5.281,521;
"Oligonucleotide Synthesis" Gait, M. ., ed. (1984); “Nucleic Acid Ilybridization"
Hames, B. D., and Higgins S. 1., eds. (1985); "Transcription and Translation" Hames,
B. D., and Higgins S. J., Eds. (1984); "Animal Cell Culture" Freshney, R. I, 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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Ref erence is now nade to the foll ow ng exanples,
whi ch together with the above descri ptions,
illustrate the invention in a non limting fashion.

WOQer6ad4sy, the nonencl ature used herei n and ROTAL2006/001381

| aboratory procedures utilized in the present
i nvention include nol ecul ar, biochem ca
m crobi ol ogi cal and 10 r @ombi nant DNA t echni gues.

Acadgmish Press hbary degoar @At H8POL Jarghakx g alin &jrﬁtqrgl%h@r Protein
exa . I

Pun‘dc%or g%lor y aﬂiﬁ'ﬁu% ajﬁg’%arr%xr g:% &gttong/ﬁj:&&éé 555%10 pgjgﬂlrdelr%ress

(19963 @il of e/hichi are ifplogourhtad bRireferrgye’ asVid Ifuﬂllueset [foiith herein. Other

sencfa] Bikaensios A pratin G Bt s Bl Rl osstunRh g e

' behe&'ﬂ iol BOGRI Iaku BNthe (aO8Q) areHablided £ rAthE’ro%ﬁ%ﬁi@ice of the

Qui de to Mol ecul ar Cl onin 15 John e &

readeneMIvhg lefqraogey co%%%ﬂiﬂé@?ﬂ mmcomfm%f%%ﬁ )
Scientific Anerican Books, New York; Birren et aI
(eds) "Genone Analysis: A Laboratory Manual Series",
vO| 3 1- mwwwm FXRIRIMENBALRRPGEDEES New

Ot Sagaflet 3 Cls S Bty il Sy Eitolh et
norm?/lo'ﬂlal&eﬁ@ laialli I i@ gl;lfclﬁ:xrseﬂ @oisenttwhagioest Samplen métmmﬂécte& 8nd
frozep A5pIE BRSO RPYFTEIRGE fIRU%Ftaw& o i\‘? jal o Sy s A
1995% @Q%ﬁ)d(}?’twh@mf] vAthin 08 $SpostpaBaml CPﬁdSldtleslen 'tHéaéeIls were

nmunol ogy 8th Edition), pI eton & Lange, Norwal k,

thawelig Degiyn b ath &$ipman 8t. Ws@ Qeli$YY) contaiming 2.5 % human
serum albumin (HAS, Bayer Corp. Elkhart, IN, USA), layered on a Ficoll-Hypaque
gradient (1.077 g/ml; Sigma), z;nd centrifuged at 800 x g for 30 min. The
mononuclear cells in the interface layer were collected and washed three times in
phosphate-buffered saline (PBS, Biological Industries) containing 0.5 % HSA. To
purify the CD34+ cells, the mononuclear cell fraction was subjected to two cycles of
immunomagnetic bead separation, using a “MiniMACS CD34 progenitor cell
isolation kit” (Miltenyi Biotec Bergisch, Gladbach, Germany), according to
manufacturer’s instructions. The purity of the CD34+ population thus obtained was
95-98 %, as evaluated by flow cytometry.

FACS analysis of CD34+ célls - Percentages of progenitor cells positive for
CD26 were determined by staining of CD34+ cells with anti-CD26 FITC purchased
from Becton Dickinson. '

Ex vivo expansion- Purified CD34+ cells were cultured in culfure bags
(American Fluoroseal Co., Gaithersbﬁrg, MD) at 1x10* cells/ml in MEMo médium,
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, W1) 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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"Sel ected Methods in Cellular Inmunology", W H.
Freeman and Co., New York (1980); avail able
i mmunoassays are extensively described in the patent

woamer/ssidentific 25 literature, see, for exanpl eCT/AL2006/001381

U.S. Pat.Nos. 3,791, 932; 3,839, 153; 3,850, 578;

3, 853, 987; 3, 867, 517; 3, 879, 262; 3, 901, 654; 3, 935, 074;

3, 996, 345; 4, 034, 074; 4, 0980 876; 4, 879, 219; 5, 011, 771and
conced|rgi@ (@82, nod seun)sBBtil wecdgl, the eulturesveigdepns evrecklyewith

nth it Myl 1984): ' i d
the SR, TR0, oG Rely bt ot ey SRS dGLC con
count{nk9 8blohy "}f‘ﬂ'ﬂhﬁﬁg ahitpidraR) argyiy BndrisinatnopiEnotypeenalySe vire
, Eds. (1984): "Anirmal Cell
PeffO@?(Hfrdg “ﬁ:’%g@ Eﬁek’ﬁ ., ed. (19)86) "I rmrobi | i zed

Calplrusiphl et ﬁ? d‘LF§4+Pée¢§5 Mmé@&@s,reml&écaomqal cells
Gui de to Mol écu d oni ng" Per

| were Weghadowish PRS Eﬁhwﬁwegsm%i% ES@ fuzd dAE‘%lE é?ﬁfkf’dFﬁPfe‘%Q for

30 m?%h%@&&%a&d e@l’a%gf ah8 FYRE '&Qﬁﬁgﬁ@&i afﬁﬁagldieg W CReR4, 4,
VLA-4 (Chemicon Ininl, Inc. Temecula, CA, USA), LFA-1 (IQ product), CD38, or
with a mixture of FITC-conjugated antibodies against differentiation antigens
(CD38, CD33, CD14, CD15, CD3, CD61, CD19) for determination of CD34+Lin-
cells. (Antibodies to CD34, CD38 and CD61 were purchased from DAKO Glostrup,
Corp, Carpenteria, CA, USA, while the others were from Becton Dickinson and Co,
San Jose, CA, USA). The cells were then washed in the above buffer and analyzed,
using a FACScalibur® flow cytometer (Becton Dickinson and Co., San Jose, CA).
Emission of 10* ceils was measured using logarithmic amplification, and analyzed
using CellQuest software (Becton Dickinson and Co, San Jose, CA, USA). The
FACS analysis results are presented as percentages of CD34+ cells. The absolute
number of CD34+CD38- and CD34-+Lin- cells was calculated from the total number
of CD34+ cells in culture.

CFSE labeling- Non-cultured or cultured cells were washed and resuspended
at less than 107 cells/mL in serum-free medium. CFSE (Molecular Probes, Inc.,
Eugene, OR, USA) was added at a final concentration of 5 pg/ml, and the cells were
incubated for 10 mimuates at 37°C. Uptake of the dye was stopped by the 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 Assap- 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-pl
medium were introduced into the upper Vchamber, over a porous membrane (pore
size, 5 um). After 4 bours, cells were collected from both chambers and counted by
flow cytometry (FACSsorf, Becton Dickinson and Co, San Jose, CA, USA).
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29 Academ c Press, San Diego, CA (1990); Mrsha et
al., "Strategies for Protein Purification and
Characterization - A Laboratory Course Manual" CSHI .,

WOR0ER®3343996) ; all of which are incorporated BSI/IL2006/061381

reference as if frilly set forth herein. O her
general references are p vi ded t hroughout this

docunent. .The rocedures here are bel 0 pe
SponigRfaUS EHGIRHOR Gopiel TG Wt é’eﬁn S tpg CRLE T2 58 68
lowercBa¥8&. ence of the reader. the information

contained therein is incor orat ed herel n by
r dit s¥vermelysiye Ry 4 g@m &ade

Tsrael? 3¢ bﬁtggégt&aﬁgt sralifilsh S ai“’%‘? So PR LIRSS :‘%@”@4 Gl tater

inoculaltaﬁi‘ i rthel tadlovedie miﬂ:tvmﬁleg msaﬁabeswpumedw mowmtmd &b

cts s MAEFBEEFEY Bl Bo P BeBRir gl Rlgrob URDRS L0
obtm{ea@y k- tAE Rodaudrs Whd Hbids Adkh TMIDIA A arcu mcm’aﬁ Of hiu@an,

use, the.cells were thawed in Dextran buf fer (Sigma

cells wes detegieds by fow ©tmetsbie dinrhgton ol dhfFmspnedealinover a
backgfiq)tmﬂnbf] uﬁ#ﬁﬁed Byl CQIP- T@ekﬂﬁéﬂt ﬂlldﬂescg%) of CR¥Er )@JQS

on a Fico I-FWpaque 15 gradient (1.077 g/nL; Sig
sufficiamtl te eeparité laheledatung@cells drdm elmi rmuﬂmecells by at least
nonuc

1 log. cof| %u@éﬁag%%mﬁag lgm%? énlégnettme[r f %gllfs a{%g "mdVEW cells were
stainedh asifih aneChushivpared Sﬂihﬂﬁ:ﬁn( RB4 Binohagoedl antibodies and

Lndustries) containin % BSA. To purify t

CFSECED34 @Wﬂ%ﬁﬁ’&eﬂe“é’ﬂs Q6T CHPURIE ‘F’gnF?K/a“é“’% g&tlé:g%?%

eventg\a@re%ggrggdzgfddngj%&pnagnetl c bead separation, using a
rogenitor cell 20 isolation k|t

( M’rwwta@fmfeg ce@ &t NOD/SEEPrraisg) NOD/SCID

mice a\g&% gfc VD?%éE?- %{ %?It%’_{] eﬂ gellﬂxﬁle %agegs ?Begﬁg}bfa}ﬁt |

BugugMﬁb,uhﬁlg)j Eyglft—lvﬁaek-@}d ﬁﬁﬁ Iwy,re sub -lethally Fiddiatad ab yisscsibed

4+ lls -.P ta
abovey oBiifq YEre Gen EOSBIAE B ok B AeHE 4 By Toah ZE P CBrderived
CD3ELLRAE o8 Qﬂléus enMrd @bl f@%n&'ﬁ@e&dﬂ rife hﬁﬁﬁt@ 28 dvbRiNdonor

Becton Di ckinson.. Ex vivo expansion- Purified CD34+

variailify, Breleraved S P3F e eellsrirem sevgral B‘&@sWFW@aW used for
, /
eXparE Wmﬁ N asc%tyg ém{]&!%%’gl er um %ﬁég gt%ée& 4“and

marray sakples sverel bbtamb«b i fbishimg( MEO e taadlténdsd&mtlﬁ YIOM  at
o O FLT-3 | igand and fartor ((SCF), each at
4°C. Fqh OO AR AE o SPLSCIRY mHtrosD cphE b neEfed s
describdg - herBagkdveHidsing hhb)mcwlh aflibodidsN@etindd hBMn leukocyie
ni coti nam de (NA) (Sigma
differentiation antigens to identify 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 posiiively

" 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 [-Cale. Sofiware (StemCell Technologies,

Vancouver, BC).
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Al drich, MI|waukee, W) and incubated at 37 Cin a
hum di fied atmosphere of 5% CO2 in air. Prelimnary
studi es conducted with various concentrations of NA

w doo7/065845mV) , i ndi cated that in combination wWéhnbiceiss:

cytokines, 5 mMwas the optimal NA 30 concentration
(data not shown). Until week 3, the cultures were

t opped weekly with the saie vol une of fresh nmedi um
and‘ktdreﬁan@igieymﬁwm- mwﬂe pldfietlseverldomaRURInhAOVCAM-1,

T S et S, 08l S Bt
bicafbbfiare PP BEN A N Gx& akdind 4t c&dieh EZe nemn I-%Sagd For%:ed as

re-isolated CD34+ cells were was ution
10-pt spatspmpelystyEpa At @w@mjmc&u@wamao,(&m 4@, Cov, U:s@x) for

ofh FLTC
2 o e SR WA e Bty afdits gy SRR
chenkines U PigtesGicre WBA)ed dnfAldokéd QithrigsiacR) mg@BBS Voo ke
t f ElITC t 1 t
dens e ¥ EpRercln "SHE! qoHEbaE (e Ak, Peba MBLp el
mondlBers GP6 hon@@ﬂt@t)edf&ﬂs ARY QRIS ﬂ’@lﬁd\ﬁﬁg QfulitFB¢ "\'&Hﬂ{‘ &€ leniout
Ant.i bodi.es to CD38 and CD61 were purchased

nico HARS Y@%Tl{@ﬁmo@ggﬁoat%rs'gbm@s, wereCagseblad as the
loweg'ggi'fﬁ%ets E? e lﬁﬁﬁvs c%{‘ﬁﬁl?eﬁf(ﬁg(ﬂlﬁ? ‘é‘%@ aeIBt %gdﬁﬂﬁv\g&ﬁ %gﬂh&f) with

 bindigs euedivos "ﬂeer flowc-hambérywes dnomg@mgl theFstdgSadlanlinvedad iphasy

cons§f' B Lok PP 0] D°RBn PR, S Belfeac) e
Nethma:;ﬂs) m?ﬂ@wafrpémﬁm?sétvmt@rmn%nﬁicamlwge@gn§ kREb rfused at
es S ecton CKlI nson an
10% e%/ Qtf"&e 0%9\ harbes af flesiyed Flqw sats geperaied svidy an automated
syrinpé peMP!L %e%%t@ﬂﬁﬁ%@sp&%ﬁ%ﬁ vieid *eﬁordyi] Gu %b‘ﬁgéolﬂ&p%
- 4+LI n- cells was

nunber of CD34
with @ Jeng iptseragion LEPn700 éiqlbvldq:o ¢amrse fApflit@bIRigicem| Issel)mnd a

'I‘lnlvsc;lltI {Déér & -Vldeoc'%é%rdeé‘ d.B8910; I\panagglglllﬂéﬁ g%%ngt Allle egjular

ured cells were was ed and resu
mter'ctcham Wil the hdiwbive sibstaes wrard deteronieed binmAhdEy tracking the

moridg O BBl 5 e BFin o @i g mﬁﬁﬁaﬁ%ﬁg%&?@s

with VIBCAM-1CH@ing d slr@iced Ovde NHOBS 3k 37 el 1hN&ich
dye V\gi st opped by the addition of % After
GKPGIF%I& gvela;tywe viorealiged He o cARtantt qelfegorutatioBSlowing in

ImmetidP bﬁﬂiﬁﬁ IIEQ sAbtats. e (&|§ r?cg tae?agﬂl %%I%gorgyof t%tg?rg Jas

cytonetry uorescence n-1n
emrqswdrm\mmu@gy off nriss Gavbhtet helll y 10P) aeﬁ, aiie dlemml 0>, 1,

and 18 S5/ Srbesfbdel W e g RS 0 TROR 103, X % dnd 45 x 107
events @rRtAT g TO o/, @ﬁ@s&@ ad Rehak S 8RR or\Es  put

|n o.the |l ower chanmber of a Costar 24-well 30
G The pep-parpwetsic W doexon; RamkgTest rveas apphﬁi fog testmg

mffer%es b%éeﬁ the sﬁi&% g%%lgy A ﬁle%st g‘?ﬁé@ WeL ?ngl - geg ?)ng]re

into the upper c over ous he
value of < 5% was considered stailstzcally mgmﬁcant The data were analyzed using

SAS software (SAS Institute, Cary, NC).

EXPERIMENTAL RESULTS
EXAMPLE 1
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size, 5 p.n) After 4 hours, cells were collected from

bot h chanbers and counted by flow cytonetry

(FACSsort, Becton Dickinson and Co, San Jose, CA,
WOUS#Y0635431 Spont aneous migration control m grEgGiibRo0gadl331

performed w thout CXCL12 in the | ower chanber.

In vivo analysis of homng- NOO SCID mce (8-10 week

old) (Harlan Ltd., Israel) were sub-lethally

i Nicatamide dqram-r@lde@y CReoerepjintpapyidaved V2axpressiog on

later 5 inoculated vigyihe Lail vein with either

CFSE- | abel ed cul tured, non-cul tured CB cells. Mce

welke sdifert fof ceoriaterrd 4inobaton peith nitptetohide emdBONED26

rrow sanpl es e obta fJushlngthelr femurs

merpagal S0, S5 ARt by ERCS s o homan bl | o s

deF&@tu?ngﬁeJd:DMwéwré ¥ AUSaandiysekbfor #ad & Pes@i&n of CD26
CFSE- st ai ned cell s over a background of unl abel ed

(T~0)1{heilﬁé°®é@s+ THeotiamida SpM.dredt bore (6120Crups) ane ¥ACS
I
gﬁ]hegﬁ, n%%ﬁ%&?&éﬁ% c&@ﬁ&ﬁé’ eg%ét?ﬁ{é £ Shibhafib M Tab e, 1

og To uantl

' beIoWofnlIngfmg‘ 2(hiboras inpubagfemi (tTol‘O)ae Itﬂtespretnmn@ Ofrhlnmmmeiel §D26

h )
cspriSieicPnaRiihetiott srbed T R ERed or WiRlmide @3 roa

redupf@ e compareé| 15 celts anamajmdﬂ afogdzo %ur@gﬁh fika@pdetice of
100, 000 events rec and. a zed.
ICOI@WQH%WSﬁP%’H Ershly Py U 0% i nto NODY SCI D
m ce- NOD/ SCID m ce vvergagggd and maintained in
sterile intra-ventil ated cages (Techni plast
Bugugi atte, Italy). Ei ght Ghék<ells(%d ce were
sub-lethally irTddi ated as d€<€ri bed above.

Mce were

t
f

hen i nocul ate

d via the tai

Custtel W th fr

eis Nigotinarhided

,q,eul ved CD3

ig-scells or t

heir entire pr

ageny

OELPW NG 3-We

ekg 1 n curtur

=12 To avoi d dg

npr 20

- vartapbirtity, CB-derived CD34F ceffs from Several
units were pooled and used for expansion cultures as
~well as group inj ecti GXAMPEE 2vere sacrificed at week

£ e et FEBET poveip ey Bog oyl | e

anBkdiwesd enfrafioRhiSEraoyes T | dells \?mbmréftmbﬁ[&d, ASleast in
nmonocl on

descri bed herei naboye, using a t
part. 4 gidgiert IHGE% flgr %@V&ﬂf’ et QH’ﬂ“ﬁil‘ P%r% @ﬁ’?%@ﬁ I et

al, Biddbd dgRLas: 2’82'9“3"%” ToSdvhalBRAMAEHOR BF nicotinamide on the hommg of
QJantlflcatlon f SCID repopulating cells (SRCs)- The

cultlfrmbqel@ N/ SeDSRE:s gv@reetr@fwahmeﬂl %‘tlht?;th@r L 0k0f inprg-cultured
ntlonf)%uc&j g.} M%}S é.]r.l]flm ?}Q&Z&C‘%@ ﬁss@rh"/s hﬁ}jﬁrt 'I\ﬁs?é&owuh

theitvRita Iﬁﬁgﬁr@dfo?mm@ﬁ@ |3twuadsyme¢1§mé tv&ﬂl cf/toﬁn&%wﬁhtoln ewithout

ol s e o o O oA ol v i
an%st PRuiBhl QRS WAl &éflecmbefesdv@m r@smumv&en{sﬁfdubom post

I mat or Software (StenCe

usin -Cal c
tmnsp@m@n@@a]e@mm@m agt;’ZFSEj@eled CD34+ cells that homed to
the mouse bone mérrow of the recipient mice were quantified by FACS.
Bven 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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the figrctipaglitys o

Shear Fl ow Experinments- Soluble purified seven-domain
human VCAM 1, sVCAM 1 was m xed in coating nedi um
(PBS buffered with 20 nM sodi um bi carbonate pH, 8.5)
WOR0e635451 xed anmount of carrier (2 geml HSA) PATAL20606/001381
adsorbed as 10-gl spots on pol ystyrene plates (Becton
Di cki nson and Co, San Jose, CA, USA) for 5 2 hours at
37C, alone or with the i Afli cated anpunts of intact or

(Fig hmathd heming wé colured erlik (MBX) wasad-édd lWigher waibmieptiapayide-

| d wi.th. USA £20 g/ i it

L

non-cfiBred GENC (nediolaPelss (Big Hon-Righesiedi deivt EAGShmbisissiot
f ol

' | owi ng. cul.turing, wth ar w thout, ni cotinam de and
plots QRsRpopentitiyR BNipI M P Gt LT e Nt Rl Pred 68l | ed

as the to lower surface of the flow chanber (260-ttm
gap) and extensively washed wi th binding nedium The
fl ow chanber was nourfE¥4MIH.E fe stage of an inverted

)
RO R A5l FiblcPORRRE of Chaiiine Achiol dbMhakiAicP®
experi ments were condummledulzs 37C. Cells were
d at 106cel.l s/ t h_th h .

G IFIRS o, FRERER e i SR Rl ORie g assion or
functouslitngeve beah sufpestentd caiseld hatinpdedéct Giebiltiped CSKoRslS,
. were_recorded on a vi de,g{ ape Wt h al pn%efiél‘:#e atig?n
since| thes bingmneceipeafisdieosreatiisr OGE&BEI iligands g gibealntor ey gHjgent
passaBPHf 11k I8 &J'?(Rﬁ@:%o%%a“l I- MeO8QulLEREEEhe (AGE @Z%@dematol?%cea,

anasoni ¢, Japan). cellular rnteractions with

2005264455V Jbissisrepeeisllyvsignifirent imvivedohibennad disjribution of

. t.r acki t he ti.on f .0 aeiVi I Gel | . -
integr S’ Do IF pRhRANEN of REA AL FACH aBrolt 80y o
types (@A edBalyindhos e, aoemopliise e 5 U arder ot degerinine the role of
dependent, In each experinent all.gevent.s r
such gt 2% TS COITUT T dNToUBBIHOTURCR | SUpRgTIoR: of
homih@HROERESRIE 6E By th difect BEnRBRSTA 6n #EhBAUATREN 0afand
each category of tethers was expressed_ in percentqgg
% g eadhesior gialecple Varyohate fggiyation fadeanrd Va4
was 19t L and 1.5 dyn/cnR corresponded to tethering

rate of 1.5 x 104, 3 x 104, and 4.5 x 104 25 events X
cdlding matredsswdl] mgspent iaveelyy CXMpilemductdamightomadnnon-

r ange., or, SD Statistics- The non-parangtri
cuttutgg| el SHIE KhPRBPPQISEC A5HF (e e dBPTRgE e effects of
nicotihif®' 60 GRGzHE AMIE AdRdIRNS hidtheulr alpBon. Al CXTNA2 t stafully

applied were two-tailed, and a val ue of < 5% wa

stinmuds fare ragraten of it draplpdepish Priresisk COME erlBabige 20).

o Q9 O8N SRR L Sl ol ot Rl it

nicotiiemdet (cakinde +ASA) mag:atedttlelsthe:@@l&/ cjﬂ?ﬁth w??nm eptdtigamisle
I 1 e effe

>0 G g A A S R 0 S ar G oSzl spent

of CIVRADEMR aHitheX Al RS Siokhtvag iagehse seadsioysivéisss anakXyR4sto its

. SFreshly purified CD34+ cells were FACS anal yzed for
ligand HeXEkbt.ctesilne g enbpgeed engraftment and homing podtential 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 reicntion on VCAM was revealed. Figure 3 shows the
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(T-0) then incubated +/- N cotinanide 5mM for 20
hours (T-20 hours) and FACS anal yzed again. As -
denmonstrated in a duplicate experinent sumrari zed in

W zor/ecst4soel ow, fol I owi ng 20 hours incubati onp¢Tm2®e/n01351
in the presence of N cotinam de, CD26 expression was
significantly reduced by the presence of 'Nicotinam de

EZ-S fold 10 reduction) &5 conpared to cells
signifreently nbasded percGageaiisitinlly sdtidedadeile nsistant to removal by shear

R
Cortius pihe tesbits bt Figadtk dernDdrevdal 8Bat Hicdtidamide treatment of cells
before transplantation increases the function of adhesion and cytokine-related
molecules in these cells, -enhances cell migration, and therefore enhance cell's
transplantation potential, as indicated by increased initial capture and binding to
immobilized VCAM-1, and retention under increased flow, as compared to non-
cultured or cytokines-alone cultured cells.
EXAMPLE 4
NA increased the SCID-repopulating capacity of cytokine-cultured cells
Nicotinamide treatment was tested for ability to enhance homing and
engraftment of transplanted cells by repopulation of NOD/SCID mice. To evaluate
repopulating capacity, NOD/SCID mice were transplanted with non-cultured CD34™
cells (o = 12) over a range of doses intended to achieve a sub-optimal transplantation,
and subsequent non-engraftment in a fraction of mice or their progeny following 3-
weeks expansion w1th cytokines (n = 12) or cytokines + NA (n = 13). Human cell
engraftment was evaluated 4-weeks post transplantation. Mice were scored as
positively engrafted if 0.5% of the recipient bone marrow cells expressed human CD45
antigen (CD45+). As shown in Fig 4a, transplantation of 3 X 10° CD34" cells resulted
in no engrafiment in the non-cultured cells. Similarly, the progeny of 3 x 10> CB
CD34" cells cultured with cytokines only also failed to éngraft. The presence of
nicotinamide in culture, however, resulted 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 likelihcod estimator as described hereinabove (Figs. 4c-4¢). 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. 4¢c.). 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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Exp 2 10 12 6 EXAMPLE 2 15N codnam de i ncreases bone
marr ow hom ng of cultured cells Reduced
engraftnment efficacy of cultured cells has been
wozeeHieBbed, at least in part, to a defect i PGIHER06/001381
hom ng ability relative to non-cultured cells
(Szilvassy, S.J., et aI, | ood, 2000;95:2829-37). To

v SR 0 1 e HEETATAE 9 R R e
cultur k#\%?ﬁoJSQﬁéi‘a@mE%oﬁﬂéfﬁﬂ Cﬁpﬁte&‘&qﬂ%ﬁi ételolﬁhﬁb%r of SRCs

contaln ells (O %

than zmalrcluﬁ)u;ed@:lellwrtdﬂ 64fiddil maro SRCs @W@I@w%@re@%ék@g

I h d
o5 aeboftrt ab's Syiee iR o NP culpsd o5fs

engraféBihINOBVSGID flideor to transplantation, the cells were

| abel ed with CF t
\ Bt aheattnastide oe hpesiend digngenih - ieredegls: TL-
3 has! BRE! RPoHBA ac&lidrste I hiBtrehOiRA & 3Rerub® SOUS eefRPURting

marrow of the recipient mce were quantified by FACS,

abilityEeé irapsmlamipd ©hlks. s dmerdan B estovhethen gicepnamity medglafessthe

58, 5 G B ST S50088 389 m o

derivedeCDBhi— gbBs pulﬁttedi miﬂnhIéJ hovas ragseeﬁedCDBﬂi&S[ﬂzaitat@nvﬁwh@mtnts

oGO B S S R oS5 Sopyn

potcn{lﬂ-c%lL PsHpldented4ultines. IHg.. SaTdhewBﬁ[Hg}gpcﬁﬁoﬁuf érgtfthnent
( was 2-fald hlgher Wi t
follomng @!@Jpﬁm ofel 220 8dX O cels: o Risar é‘%rCteémbﬂS the engraftment of

total :.Qlt LR r&;%g EHE %{F{Fﬁfog%nﬁ)‘? lclel?s c‘f 'f(gﬂdvﬁﬁg BQns.Ip%tatlon of

m ng of Q. 05) .
the loﬁreguneéﬂsddbe evhluatsth Mlﬁﬂéﬁaeamyéh %’5 Cpllfﬁt gl' freSHltS show

e o SREPER B DAL EPSRADI USR0S e oo
with hibGla@Batrbdtyd odlisChann l@ntyez mﬁtctﬁﬂﬂ mice tanshladhewith nytokine
alone treated cells (Fig. 5a). Engrafiment of human progenitors (CD45+CD34+) 4-
weeks after transplantation was observed only in mice transplanted with cells cultured
with nicotinamide. | |

The results brought hereinabove clearly show that exposure of cells to
nicotinamide enhances expression and-function of adhesion and integrin molecules
critical to cell engraftment and homing, can increase cell migration potential, and
clearly provides superior epgraftment 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, deseribed in the context of a single embodiment, may also be

provided separately or in any suitable subcombination.
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nol ecul es Alterations in chenokine and adhesi on
nol ecul es, either expression or 10 functionality,
have been suggested to cause a honing defect in

waewWotuses CD34+ cells, since the binding of ceti/m. 200001381

speci fic "docking" ligands is critical for the
efficient passage of cells fromcirculation to target
ti ssues (Foguenne, J., et37al. Haematol ogi ca, 2005;
90:445-51). This is specially significant in view of
the broad.distribution of integrins and adhesi gn .
o IR < THE BN OREO RS e fioppbed e CEUnGHOpaPREY gpegific

embodithénts thetdPabis(cVithet Bat@hhySaltebREO e¥dd@oations and variations
eosi nophils, etc). In ordéer to detérmne the role of

will b prwargahiosthese daled ioithe ad dwrerdingls if is intended to embrace all

such AKERARAT, ARATRANELP o DUARGHTRM 41 I M B g proad
scopd o thi tappendied chiinen AHgublentibns) piitenisadnidtpatank appiations and
dhesi on. nol ecul e Ver. ate Activati.on Antigen-4
GenAgR 28 0k O 16rE ettt s ot BB e b Gftprapporated
in theis SadretyCEELE Rrird UaROthel Geafiabndlio MR sarfiéllckisheds #Nehch
CU|H§%ﬁd hemat opoi etic cells was tested, assessin

individyal pupfigatiog. BateRi & peicALAPPHEALOR of FreaBaninAssrssioriprembesivas
B8 Cal® iddnaidirN; ' LE

BB OB G SOV ST e 1

additiop; gitation2ef) idepibiigniion of GXgLeRréned Lo dbisrippticationnshali ot be

.gnif i.cant. ' r i necells cul ed with 25
conStﬁnileggf ia%a%ﬁgées\{?ﬁggt%g (l%'lmr}il €S feienlﬁ&)ls &% & BT (RO B present
inventioh.t ured wi t hout ni coti nam de (p>0.02) or

nQn- cul t ur ed =Q.05) (Fig. 2). These results
s 3‘3‘&&%@%&@ ?ELerla‘gﬁéﬁﬁmb? ﬁ@é@@ﬂg‘be‘r@lgh ftfet prelx ingggporated
by refRRineb ki &l thilly k&GHRAR B8reld) &rd IBRRAASIMRNSR Fudell g s&ﬁ)e of
its |igand CXCL12, resulting in enhanced engraft nerit
the prgseat YRS Jdtappending ¢pimshe ni cot i nani de- t r eat ed
cells. 30Wen the functional quality of cell binding
- to adhesion nol ecul es was investigated using shear
fl ow anal ysis, the strong effect of nicotinam de on
VLA4- nmedi ated binding and retenti on on VCAM was
reveal ed. Figure 3 shows the 35 significantly
enhanced percentage of initially settled cells
resistant to renoval by shear stress evident in the
cells treated with nicotinam de. Thus, the
results in Figures 2 and 3 reveal that nicotinam de
treatnent of .cells before transplantation increases
the function of adhesion and cytokine-related 5
nol ecul es in these cells, enhances cell mgration,
and therefore enhance cell's transpl antation
potential, as indicated by increased initial capture
and binding to imobilized VCAM 1,” and retention
under increased flow, as conpared to non-cultured or
cyt oki nes-al one cultured cells. EXAMPLE 4



10NA increased the SCl D-repopul ati ng capacity of

cytokine-cultured cells Ni coti nam de treat nent

was tested for ability to enhance hom ng and
WOoaltieepIfent of transpl anted cells by repopulP&iIbAH06P01381

NCDY SCID mi ce. To eval uate repopul ati ng capacity,

NOD/ SCUD mi ce were transglsant ed with non-cul tured

CD341- cells (n = \ of doses i ntended
to achieve a sub-b‘ﬁ—ﬁ&lﬁéﬁ%ﬁt ation, 15 and
SubBRqUER. My 1somIgs: A menboi n. a fraction of mce or
their pro eng fol |l owi ng 3- weeks expansion wth
ey&lﬂﬁlﬁé-sé-@ﬂ Korbljngy M.AJ 0 Steas Cellydd(hlZ 13) . Human
c t ted 4-weeks post

tf%éﬁgfﬁmp a{ﬁ%&.. PRI Nifste QURLHR

tation’ ce were scored as positively
erBpnasik & e £1.0] Bl ChemhE9%2867pi56t 1hne marrow cel | s

expr ess hunman A5~ankigen (CD45+). As shown in Fig
4?“@?%‘2?5?6 E?g? ﬁ@ﬁgg’?ﬂi%ég 103 CD34+ cells resulted
é@hfsmp;lm@&glﬁw Qg ndz ail.pSii&i%eJ)?mg g&ﬂgtll.’il;%ﬁ%b :3000- 1003
imlarly, the progeny o + ce
Pttt R Feg sk 3905 T eg 1500 7o0E Bt
TheorRS BS PP EfroRim Ve 2bDRaMos o430 3¢l t ure, however,
resulted in 50% engraftnent of 3 x 103 CB CD34+ cells

i rdetih&rer Xl oI, ef aloHoassayg08:28(2x19635cel I's (Fi g.
e rbEES T PRGBS Leoanoalfed 10 only 16.7% of

e m Ce, e progeny of 6 x 103 CD34 cells
2 Figdhl ButTdahmwinbh 26y 52K i(h@%) engrafted in 33. 3% of the

"mcge. In cont t, at the e range, the

pr ﬁ‘i}leoij 6&?1[3% Olﬂglﬁi‘)t%_%ﬁgﬁ?‘gg;'gbl tured cells
engeafntdNitire MO BE 3:18, (196 (Fi g 4b). The frequency
of SCUD repopul ati ng celgﬁs%é RCs) was cal cul at ed

usPrggndesp chalx Cepenlhenepy 7&589 mat or as descri bed

h j b ccA4e e frequency 30 of SRCs
wﬁﬁﬁ%ﬁ%&\g &thg%gdi%ﬁe}ggae}rl s was 1 in 36,756 cells
( IBemennit.| chash Béoadn(le9¥)R0:3466] , 1/113,366 - 1/11,917)
(Fi 9. ). e S Le y wwthin cells cul tured
wifﬁ%“&iﬁ‘é‘fﬁﬁ?e&%’?iﬁ@&ﬁ%i‘%n 19,982 (Cl, 1/47,972 -
1/ 8uad B3)J. HEéfatohdPoa1de KOS IIRC frequency within cells
cultured in th:&pr esenceptgf ni

1S SRR SR PO arY § POt 0 (8 181 H-38 b0
( %é)slydés Jz%?Sehu}'g,Jeﬁg?’%n&ﬂ oK, 46804 Therefore, culture
|

~conditions iIncluding nicotinamde supported a 14-fold
grleati &; enaln &iolofheaaRGOPRANIALhI424 t ured cel I s and

7.6-f.qol d nore 1, cyt oki ne al one-cul tured
ceﬁ‘ﬂ%%ﬁﬁ?ﬁ‘%ﬁﬁné@?@; iqn vivo multilineage
di MeetghDeatBioh 100983 1B ag5ed cul tured cells 5

engrafted in NQOY SCI D nice. Ef f ect of
ni b6t Gancss Bes of° hotd i vgohnd enrol I ment in IL-3

tr Poekt g, | Biol diRf. Re®neepapieri7t o accel erate
differentiation and attenuate SCI D repopul ati ng

abRbachiMbfMethads M dtield26@)(185: I n order to test
poteit P B P EETR0 o Tre cytoki ne,
ni spbdnaml.deoss)dhbe dlatb AcdB-Sci. USA 95:6331

Smith AG. Annu Rev Cell Dev Biol (2001) 17:435

Smith S. Trends Biochem Sci. 2001;26:174-179

Trounson AQ. Reprod Fertil Dev (200 i) 13:523

Ueda K, Hayﬁishi O, Annu Rev Biochem. 1985;54:73-100




10 derived CD34+ cells cultured with IL-3 was
assessed. Transplantation experinents indicated that
treatment with nicotinam de indeed increased the SC D
WO WpB9Es4at i ng potential of |L-3 suppl enent ed REIHA0E4H01381
Fig. 5a shows the proportion of engraftnent follow ng
injection of 1.25 to 5 X _104 cells. Figs. 5b-c
exhj bits the engraftnment 0f total human cells (Fig.
5bYiragh Irebyentisam. Beyiews(404:545¢9-%31 | owi ng
tresp) 301 atdcon Bafcnbm. b0E3hayeel1gel | _dose eval uat ed
in thi's experinment (1.25X104 cells). The results show
the presence of human (CD45+) cells in bone marrow of
5 out of 5 mce transplanted with nicotinam de
treated cells, but inonly 2 out of 5 mce '
transplanted with cytokine alone treated cells (Fig.
5a). Engraftnent of human progenitors (CD45+CD34+) 4-
weeks after transplantati on was observed only in mce
transplanted with cells cultured 20 with
ni coti nam 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
transplanted cells. Thus, 25 nicotinarnide can be
used to provide cell populations for transplantation,
~havi ng enhanced hom ng and engraftnent potential. It
is appreciated that certain features of the
i nvention, which are, for clarity, 30 described in
the context of separate enbodi nents, may al so be
provided in conbination in a single enbodi nent.
Conversely, various features of the invention, which
are, for brevity, described in the context of a
si ngl e enbodi nent, may al so be provided separately or
i n any suitable subconbination. 37 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 5 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 Accessi on nunbers nmentioned in this
specification are herein incorporated in their
entirety by reference into the specification, to the
sane extent as if each individual publication, patent
or patent application or GenBank Accessi on nunber was
10 specifically and individually indicated to be
i ncorporated herein by reference. In addition,
citation or identification of any reference in this
application shall not be construed as an adm ssion
that such reference is available as prior art to the
present invention. The teachi ngs of PCT
Application |L03100064, which are hereby incorporated
15 by reference as if fully set forth herein, are
i ntended to be excluded fromthe scope of the present
i nvention and appending clains. 38 LIST COF
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' stem and/or progenitor cell expansion;
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- stem cells, mononuclear cells, carly liver progenitor cells, committed progenitor cells, non-

said population of cells does not include hematopoietic cells, hematopoietic

hematopoietic stem and progenitor cells, or embryonic stem and progenitor cells;

(iif)

said subjecting is in the absence of nutrients;

- (iv)  said subjecting is in the absence of a cytokine;
(v} said subjecting is in the absence of FLT-3 ligand;
(vi)  said subjecting is in the absence of stem cell factor (SCF);
(vi) said subjecting is in the absence of granulocyte colony stimulating factor
(GCSF):;
(viil) said subjecting is in the absence of an early acting eytokine; and
(ix)  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.

cells.

The method of claim 1, wherein said population of cells comprises stem
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Phér m Rbviresthod 206 imal.3wBemposard population Hf celipdpes pot
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s e R el et et fiin S elegrdra i Ser i
progaﬁig_&rtten;gl ooxﬂxh'ﬁted@fdig&ﬂit@:oﬁé?ﬂj ﬁc}nrigeneatapdim §tEmiand ]‘:pirdg‘eﬁitor

subj ecting a po ation of cells to an anpbunt o
°311%P%%F!P1ﬁ8ﬂ‘gd?ﬂfﬂﬁjﬁ°%eéﬁn%ﬁeu§f tinme sufficient for

enhanci ng cell hom ng and engrafinment potential,

wherei n_ when sai d popul ation is a hematopoi etic stem

and/ or Fhegerbedel clim Ipoparanisel, pamflaiozerl elis g¢ derived
oo ekl BEEF SEIE R Cing 8F o RHEERCEi0 4 rope et
organs pricrea,eriivel 0x gadlbtadiiema ksinepraodjgestive tractedrgan, a respiratory

expansi on, the nmethod further characterized by at
trach QLR SRR Yroowah HUTIFY Tect Orea 3 PlogpRaeidl grgen, o
thynR DA §lledf 2 RbSOLS Bafndscand said period of tine are
sel ected sufficient to down regul ate CD26 expression
by cells of said population of cells but not for stem
-ang/ or itor XL, o s (L4 i .
pog'ul at ?%gq%%h%{glof %Eg%esg noté#lnc du %p‘%aéhr?ant %fpgﬂé?% gem’ed
fronc elsbsice ekatd foire tthe gaiip moesibting, oftbemaiupbiedr cdls] inmbilical
I | i ver,.progenitor, cells,. commtted progenitor .
cordodloetly Rt PhRH- 5o el oPts iy PR S prBboe
enbryoni ¢ stem and progenitor cells; (iii) :

sai_d s’u%lecti ng is in the absence of nutrients; . )
7. e method of claim 1, wherein said population of celis 15 derived

from bone marrow or peripheral blood.

8. The method of claim 3, wherein said popuiation of cells is derived
from neonatal umbilical cord blood. |

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

from a mononuciear cell fraction.

10.  The method of claim 1, wherein the populaﬁon 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 priot 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 a cytokine;
(v) said subjecting is in the absence of FLT-3
l'i gand; (vi) said subjecting is in the absence
WOehoMaF cel | factor (SCF); (vii) said subj f&iyhel0p/go13st
in the absence of granul ocyte col ony stinulating
factor (GCSF); (viii) said subjecting is in
t he absence of an early é%ting cyt oki ne; and .
(i3 saihe meBpdces plgim 4. fyrthes copipsismgethprstep pheecting a
. t akiDen ; . ® i
popuRibh B AL fof ol B AR AR s Apdbr profaRoRbcls picr
to, canpomitadtivith @ffolowaisaid siedef ea-vhiosobiecttng de anal og, a
ni coti nam de netabolite, a nicotinam de anal og
metabolite and derivatives thereof 3.The method of
cl g, m Irhewhah6d 6f datind] ) edeted kA8 s@ifctinghd effaedpid SP333.
stem 41- 4. The method of claim 1, wherein
sai d popul ation of cells does not include hem
at gpoi e{ﬂec nfeBiddS nf'“h%]%t 900 ivleldin SaRINsEiBbtry is offected via
mononucl ear cells, early liver -progenitor cells,
. CD3¢/6%8t t ed progenitor cells, non-hematopoietic stem
and progenitor cells, or enbryonic stemand .
progeni tor cells. 5. The nethod of claiml,
- WhEg, ei Migamethpd Riflciditn o) wherdieshigl dostadiig isclsbtdecan aml 18
organ selected fromthe group consisting of a mnuscle,
weekskin, a bone, a |ynph organ, a pancreas, a liver, a
gal | bl adder, a ki dney, a digestive tract organ, a
respiratory tract organ, a reproductive organ, a
ur ihar yTher methodrafalaimal . bivberdinasaid eorirciine op Jahvesn | and 7
aasthynus, a spleen, a nervous system organ. 6.
Y*The net hod of claim 3, wherein said popul ation of
cells is derived froma source selected fromthe

group consi sting ,of .hematupojetic cells, .unbilical _
QR b1 Bt ot T I YRl ATt et sand 4
daysbone marrow cells and enbryonic. 7. The nethod
" of claiml, wherein said population of cells is
deri ved from bone marrow or peripheral bl ood. :
8. JThe pet f ' 3 ' i g '
8- jqfhe. TR Refoforedind, Inathe Lk a4 U RRRYL BAM, §4.30

is déerrve omneonat a ical cord bl oo

hours.

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 i, wherein said population of cells is a
hematopoietic stem and progenitor cell population, and said subjecting is performed -

* under conditions insufficient for stem cell exPansién.‘



9. The nmethod of claim3, wherein said popul ati on of

cells is derived froma nononuclear cell fraction.

10. The method of claim1l, wherein the popul ation of

cells is enriched for hematopoietic-stemcells

11. The method -of claiml, sfurther conprising the

step of selecting a population of cells enriched for

he it opoT}mtmcthed efickehl 22, phiesin s coutitens nsyfficignt for stem cell

e He PRSP 6 P o e LB g s ot
actiﬁ%@foﬁ essﬁldea%tséﬂ&g 0@68{3&%@& lplkRbs.cel | 3 enrl ched for
€ ernatopol eti c stem and/ or progenitor cells
prior to, concomtant with or foll ow ng said step of
ex-Vvivo subjecting.

13 ManerBienmediad Qb g Ve B Sn0H 1ch s, utfcient 10
dOV&J??g%l ;Jt?g ﬁéﬁ%@gﬁi@éﬂ%@%ﬂ%ﬁ{ ﬁbﬁfﬁ@@hﬁfo? @éﬂe Ibhﬂgaﬂosl

he net ho
claim1, wherein said contacting is betvveen 1 and 18
weelss. The methbd. of THaimmet hderedd actcacentipfiontndrseidnnisgiigamide is

contacting is between 1 and 7 days. 18. The
0.0hv89 Hgdubf claim 1, wherein said contacting is between
2 and 4 days. 19. The nmethod of claiml1,.

\2'862’6?' N Sl 1%1 gif(ﬂfhlﬁfn |3 | WBerbi L& WBERive 2mRRAnh 8F hitotinamide is

he net alm™, wherein said popul ation of

10-Tehlsfkei od@ wWesiit opoi etic stem and progenitor cell
popul ati on, and said period of tinme is selected
insufficient for stemcell expansign. . The
metHod ofhednethpd 26013%&‘@]???@%‘& cﬁﬂ? %&Weflicéis'i s
between 12 and 30 hours. 22.The nethod of claim]1,
wheyeei ndﬁ?errﬂelﬁﬁﬁ lﬂ)!f%}a!uﬁrﬂl Qfh e‘f& lsﬁd'c%ll@aﬂ%%%a@f%@'vﬁﬁi ficotinamide

st em and ‘progeni tor cel ation, and said
in tSdyRaatbe BECdnﬂltﬁﬁlBﬁ'@fd’éﬁ(j)r(bl[fdﬁhonondl tions insufficient
for stemcell expansion.

29. A method of preparing cells for transplanting into 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, wherein when said population is a hematopoietic stem and/or progenitor cell
population, said period of time is selected insufficient for stem cell expansion, or said
subjecting is under conditions insufficient for stem and/or progenitor cell expansion, the
method further characterized by at least one of the following: '

(1) 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;

(il  said population of -cells does not Vinclude hematopoietic cells,

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



43 23. The nethod of claim 22, wherein said
conditions insufficient for stemcell expansion are

sel ected fromthe group consisting of absence of

nutrients, absence of |ate acting cytokines and

absence of early acting cytqkines. 24. The

met hod of claim1, wherein said period of tine is
sufdoinehiend progetdtunr edisulrmndiceappessicostenf agbgogenitonecells, or
cells, but insufficient fe? cell proliferation.

25, CMHEOTHe SIRBIR G FPTREERItAT Getls;

wherein a concentration of
said ni I nayy b St o . ients: 26. The
met hod g@bcl gﬁﬁbje\%ﬁg %ﬁﬁ%%a%’%égefoégﬁn\%mémunt of
ni cot i ngifyde sail sibjeRAngiy ik ghebabdynonmif gleytokine; 27.
The nmethod of claim1l, wherein said gih_lgs.ar%.
cul t ur edvkel |s8id subjecting sgn seReeb g L a3 g ,
wher ei n id - al i | Gt i in
the pr es@ﬁce s%fd Acug) ‘%lﬁﬁ% %ﬁg oérlﬁ%éélél:&g[regil (ige?eﬂrdgtafqogr?)’ _
29. A methpd sfd pitgpsing g icdid shsbure ¢ff gasdbene colgny stimulating
into a sub'éect, the met hod conprising: (a)ex-vivo
sublpetet (Glg>R): popul ati on of cells conprising the cells
to an amount Qlq QFOLhRAThIR: IRE d78h LAl AlinklcfRking:
sufficie t 0 enhance nom ng andnengrafet nt rn"said
cell's, whereiqaidkehjcadigdispapdicabbencd ofa late acting cytokine; and
henmat opoi eti ¢ stem and/ or progenitor cell popul ation,
sai wbprguewly of time is selected insufficient for stem
cel | . expansj.on, or,;said subjecting is under
con@ti ofg ! tE?F]‘clelcl:sl§ent for stem and/or progenitor
cell expansion, the nethod further characterized by
at | east one of the follow ng: . (i.) wherein X
sai 1. amolire methodiof slaimalfl. déicemin saidingPplarion el eglls;dqes not mclude
are selected.sufficient to . :
henggoadis tisopeberpEielt St AT AP AL AL ety fiver progenitor
cell§OofitiSd §FOSMNOPT cellls 0GRAIHeRTatcpRIdtic e ¥pmN Shd Nprogenitor cells, or
(11) said popul ation of cells does not include
embrgomit stooi @di progastitos cellsemat opoi eti c stem cel | s,
nmononucl ear cells, early liver progenitor cells, 44
conm tted progenitor cells, non-hematopoietic stem
andy |pr o9kl H0tho8 8F LRim 09, RRREMARE Subfdce D Fibnan subject.
progenitor cells; -

32, The method of claim 29, wherein said nicotinamide is selected from the
group consisting of nicotinamide, a nicotinamide a:halog, a nicotinamide metabolite, a

nicotinamide analog metabolite and derivatives thereof.

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

cells.



(iii) said subjecting is in the absence of nutrients;
(iv) said subjecting is in, the absence of a cytokine;
(v) said subjecting is in #he absence of FLT-3
l'igand; (vi) said subjecting is in the absence of

S S%Clieqlﬁig) (Nglﬁr%ﬁ gaﬁ% p%%}?tgon Oét'l csﬁsllscti}[envgq ﬁ%ﬁl'aﬂ%rgan

selefcﬁﬁtffﬁ'm (& hilp consisting of ¥ intusdle Sdkir] adRE QClyinpY orGanl B
e absence of an early actlng cytoklne

pansms:,i ashyb;r ectailhpdidsr, b iridnie adigestive traet @ganaﬁéeswﬁﬁoﬁgﬁacf
tokln and subs ent
oreigh s BT AGEE Ry 2 CTAEMSY: b o uBfbgl b i, Bgpmos.
asﬂﬁaﬁﬁh&%oQ9ﬁémﬁquyﬂclude henat opoi etic cells,

hemat opoi eti'c stem cells, nononucl ear cells, early
liver progenltor cells, conn1tted progenitor. cells,

35. Eﬁﬁﬂ?‘éﬁ) atfg;f ;n g/h%%regrﬂeaﬁ(lﬁlﬁ o{ﬁﬁﬁgﬁrﬂf{cgﬁs %%fe{i@%i I%m a source

sel Rt HRfn He b mz%ﬁ;nng»beh@nnopdaensmusemhbﬂlsala;ommm cells,
subj ect. 32. The nethod of claim29, wherein

mob;hi@i pripberahblepd eclis beng wawew eldm t he group
consi sting of nicotinamde, a nicotinam de anal og, a
ni coti narni de netabolite, a nicotinam de anal og

36. Mat akelddted chiel 3be miheatn vad pofrdatemfor cells is de@ged fitwe bone
nmet hod of claim29, wherein said popul ation of cells

margQpf PEEheE Bliodel | s. 45 34, The nethod of claim
29, wherein said population of cells is derived from
an organ selected fromthe group consisting of a

37. Ths alethodsificinimad 3 omereimsdid pprmlatrayenf,cels isalenyehiSomaeonatal
ljv gal | bl adder, a kidney, a digestive tract

‘Hmﬂhﬁ§ﬁ°“§3P@%plratory tract organ, a reproductive
organ, a urinary tract organ, a bl oodassoci at ed
organ, a thymus, a spleen, a nervous system or

38. xse nittedrdchdn 35 whiceimsa@dpommation of cshi 1§ dsaper %@m@n

eIIs gﬁg?erlved froma source selected fromthe

InmﬁPB PPy of hermt opoi etic cells, unbilica

cord bIood cells, nobilized peripheral bl ood cells,

bone marrow cel | s.
39. The method of claim 29, further comprising the step of selectmg the popula’aon of

cells enriched for hematopoietic stem cells prior to, concomitant with or following

said step of ex vivo subjectiﬁg.

40, The method of claim 39, wherein said selecting is effected via CD34.

41. 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.

42. The method of claim 41, wherein said selecting is effected via CD 133.

43. The method of claim 39, wherein said selecting is effected via CD34/CD38.



36. The nethod of claim 33, wherein said popul ati on
of cells is derived frombqgne marrow or periphera
bl ood. 37. The nethod of §a|n133 wherein said
popul ation of cells is derived from neonat al

il 8., The net.hod of ai,m,33

44 e bt of o opturdiciin S0 couerda i Sfaen doe Tras.
nmononucl ear cell fraction. 39. The nmethod of claim
29, further conprising the step of selecting the

45. ﬁ“dlplmheahcvd)mf abdimc2d, ivéheemm saifl ednthdingie heitwspoil end d deyem
cells prior to, concomtant with or followi ng said
step of ex vivo subjecting. 40. The nmethod of claim

46. 3% RS E ML18A Eb, SRIRGH 518 chStaiifoas bekvedh 8 26B3A4ays.41.
The nethod of claim 29, further conprising the step
of selectlng the popul ation of cells enriched for

17 B NGRS P By

ex vivo subjectlng 42. The net hod of claim4l,
wherein said selectlng is effected via CD 133.

+ 48.fhe meghadodf it hivhenan saif EQMWW@GQ%}S@&@W@OH%@‘HG stem’
4 T
and%gg g \‘%tgxgtée 1 n&gﬁ%ﬁl C%ﬁg d élqdé)%glg%qu g%@%gg %g%‘fén@ﬂp stem

. cellvgpkissiod5. The et hod of cIa|n129, wherein said
contacting is between 1 and 7 days. 46. The nethod of
claim 29, wherein said contacting is between 2 and 4

.48l g B Bl RS s o i

claim 29, wherei,n said popul ation of cells is a
' mat Q ¢ stem and progenitor ¢ ul ati on

s0. Shamsaog 0%@'}%11332 shiberan B it celis Bt s sem
and% SIBnREI delRANSIA NN AR subRRtiARshRFoRhed i ediYlitions

efein said period of time is between 12 and 30
insufbciest. for stem cell expansion.

51. The method of claim 50, Wherein_said conditions insufficient for stem cell

expansion are selected from thé group consisting of absence of nutrients, absence of

late acting cytdkines and absence of early acting cytokines.

52: 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.

53. The method of claim 40, wherein said period of time is between 12 and 30 hours.



50. The nethod of claim29, wherein said popul ation
of cells is a henmatopoietic ten1and progenitor cel
popul ati on, and said subjec% ing is perfornmed under
conditions insufficient for stemcell expansion. 51.
1l R 50, wherein. sai ndi t.i ons, .

54" 18 PRl A 8o RSB sGR B e h R 120

1n@hﬂn1the group. consi sting of absence of nutrients,
absence of late acting cytokines and absence of early

acting cytokines. 52. The nethod of claim 29,
f. 1 f Lt
S3308% B ol RSB o AR Do fin e s

ce]lmufp‘olpalaeﬂiﬁ of @ipaﬁ@éd updidletdhein@liicells. 53. The met hod
of claim40, wherein said period of tine is between
12 and 30 hours. 47 54. The nethod of claim 29,

56 Vr%’l/?é' nﬁ%bﬂgg .0991 59 r%%oﬁi&rﬁﬂiﬁ%%é&%ég?@% gygoa.n m% s%g stem

amﬁoppﬂogbriitmedis fodbivingcsoerpfal.si ng the stemcells is a
popul ati on of expanded, undifferentiated cells. 56.

The nmethod of claim 29, further conprising a step of

57. % tt‘!ﬂ &ﬁ%ﬂﬁ%kﬂ}ﬁlsﬁ@ tfle §$Il%r@h§ﬁg{eﬁQ &ﬁﬂhééﬂre %@ﬁ!ﬂ'ﬁmt and |

. fol Iomnng step 57. A cell popul |on conpfi

homng noednitig] amalrdmg ‘@rthtz ecthods efilmmncfadhismmdrtatSonent and
hom ng potential according to the nmethods of any of
claims 1 to 56. 58. A pharnaceutical conposition

58. @Qﬁ]%ir&bﬁﬂlc@lsco%{po@ﬁoh\é%rdpﬁgﬁn% Ak 8RbetRSn gx%hl ent the cell
popul ati on of claim57 and a pharmaceutically

Pol%ﬂ&ﬂé@ptoﬁ_ lslaém Sdapil @pharmsarentitadlyrasedptablogarderai m 1 or 29,
wherein said cells are non-henatopoietic stem and
progenitor cells, and said subjecting is for a period

59, he i oMo Al BeineTlod 7% Wiek&h €18 cEIY ars hemheRkfopoietic stem and
expanS|on or under conditions insufficient for stem

progaadtor eellspanshsid subiocsiaglis fox g aeEpd Af time geleaqtbdineffivisgt fof
sterfr @1 B ﬁgsmﬁh& er cc‘o?l idh9 rﬁn%ﬁi@éﬁ%@ rosnéenll %m?/tog\rk@nfoage%lior cell

progenitor cel are derive
explisséorof t he cel | populatlon of claim57 for the
manuf acture of a medi canent for transplantation of

cells into a subject in need thereof.
- 60. The method of claim 59, wherein said non-hematopoietic stem and progenitor

cells are derived from bone marrow.

61. Use of the cell population of claim 57 for the manufacture of a medicament for

transplantation of cells into a subject in need thereof.



