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WD 2006/ 092650 PCT/ | B2005/ 002249 1 A COWPCSI Tl ON
FI ELD OF | NVENTI ON: The present invention is in the

conposition and in vitro netthods for creation of
artificial bone-marrow |ike 5 environnent and uses

t hereof . BACKGROUND ART: In humans, a specialized

envi ronnent terned asA'CBMBOSEFX®W ni cr o- envi ronnent "
HIBVD)OEINYENTIOMNII n t he bone cavity that constitutes
Thb epréentniaigdion S frethieodontalive of oelhvbiplogy andfmesticine anst refages to
different types.of bl.oad cells_ and Lls.ne S
CPRPETEACTOr ol "BoRE VTG aith 9oHRR: oA uRilly RSB ke
Bfrdsnchhaid vessheegfabl e of giving rise to a w de

vari et f 'Tfé'f erentiated cells. Human health is
%?KF&%IQR??D pendent on a confinyal supply of . &
T YO PR Y BT TG o BRG A S BTy Mg iggnen
(B?hi)l%gisfshﬁ’{mi tth,EQ%)ﬁéSéaSi"% tRMEongites dierpei;nfipal s?stg?rl t??ﬁmhaion
0 uri potent stem and progepitor cells at
by et et (o A ot B S ERBPb S g oS bone
480 whd cﬁf%[e%?&roﬁérﬁk@ﬁ célls thRtatd @pil®efgiwRigltie I a wide variety of

conprising the overal |l henatopoieti &Wgr ocess.  Since
differentiatedypedie| Humps healhyiscdtitiplish Aependant of gt gontipgel supply of

SRANI IR APRLAHE piRuéed B3 d B¥tesPlallel OIS RIAR” TBME may
one marrow to home in to the BVE (cal |l ed SPC Hom,ng?
direpta snelimanmdenofSihaingtank btamané PREENitY cells(Bhe thaignay circulate
A ?1?4 BoRealnttd B8 R tak GBS dRREAME Knds e RRGrABIdod R8s
called eéngraftnent), c) to allow transition of
@uipeisiog tite :8R@l hematapeietid ragess FingeriRCoare gadaly disibpted Within
roliferati,on . 10 p ' ;.
B3I R R Sl Pt PSS o
to dnfdeiin ttd Hig BMEN@hlEed(SRExHbmihgs uby fovmtainn SPEMdhin e BME by

' . . . Lifer h
églilhtéfgc %%%‘F%r écﬂ-;ga\lg% q?tlﬁrggt’go%ts g%egsge%ﬁgtrhtg %1%(9 %&3@;’\@% f’BIQE (called

dnicREREat) CONDI dllowntanaitidn oF fifiescent SRE iwan attvappdddwe ¢ foster
nore of mature bl god s). The role of BME on

Ferardisorasy < olPy S epbinds senbRefsPester Bhdie o ©
@81tifhd8 &F bfén ebnfRAIngtseslsWhialidd aidvalrdiSPCY U tb yinstruct SPC to

regul ated and delicatel y bal anced so_ . as t.o ensure
R R Hone fin PIOYPAGIGENE aeer (s Pirdizeoore Sf SPO) or

iR QUARH MR And dftRrdotiBBorOfto BRodiicechhieifahaturd doodrtkils)eThe

process relating to SPC functioni ng@éhom ng, )
wleg AN Fren Hematappigsit iIRIVINETRC Gfilitsgelatech, conyiigd 9 bifrige of
éri‘giﬁe 'fH‘é}@ Iixﬁl‘i\rié'ﬁi%il& YuB iSRG deG@kdly Balinebd 8 as ®&Infure efficient

wal | I neage” comm tment and proliferation al ong
witttiflineaget tlead agh Yormatien thepughous thetlie Himg obayindyidyak i nal
09 L ] h&di nRYE Ritbatibh &
@(ea%l}qlrér:rgllg E%SE F@%Hl%l t%\%dvgugét?%mtgﬁﬁhgﬂ}n%alggﬁ on’is naolt o
quitsesncantdnaionoaf gyiesseicenen setivaed dSRGhesed-suevived #ab rraewal,
férﬂe\géer cgo ! {r‘]u?mgl%tge{ntfl éigrgl]ﬁfg{agg% %@gg?ifﬁeg?nglgté‘?‘) @Mﬁidgj #8ustained and
optimal blood cell production is regulated by the BME but the exact mechanism

involved in this regulation is not fully understood by scientists and there is no method
in the prior art for the creation of a BME-like environment to regulate one or more of

the steps enumerated above in vitro or in vivo and to enable a variety of other uses.

bi ol ogy and nedi ci ne and r el at BGT/IR2005/002249
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t he steps enunerated above in vitro or in vivo and to
enable a variety of other uses. W 2006/ 092650

wWEDDLOBBO05/ 002249 2 So far it was believed i PCT/HB2005/002249

prior art that the accessory cells present in the bone

marrow only contribute the various cytokines and

gr ow h regul ators in their inmrediate neighborhoods

Soofar tithwas beliesed &nthefpriondrtnthal Bie cagodspasm irelt pressitiiin éie bpe

n%%%v@ q%%g}fﬂﬁbuté #e Qf%ﬁ&@ cHRkReLAR Sgitréf\?thsfgé{ﬂéigrs%ﬂéﬂ%medlate
conponents required for erratopo esl's her 5 view

npighbirhqude e tén tforimatiethef this tnajeratanwigoringent keaguiresh by SBCraad ghus

ul atiq

BB = Shis DEFE S 2leh <Efipbl Banuled toP i dbich8, Another

vinpoisigaévatent mukndqhtenatmirmis itlmg onlf atréve pppulgionaf accassdryf @wlinkis

t hat...unsel ect SS e rOV|de su

dy 'S e SR b F ARy Y RS P sven

tiiiking pPih peioit arhal fomat thietvabaded ac@esmyrpﬁl]slﬂlayqnowﬂmmpenor

B R SrL SR PP ReR haf Sk PP Rl A deboped
EEINBIOSEEN Pliat &GN Bl Ebelopihg MO lbdmﬂ n@eﬁﬂaw tied bipd®nment

di scl osed the invenfion is uch t a the s
vrern blogs cﬁsﬁ-fe@iwéww%é uetch it rogh a§ﬁd n‘IE{‘%\‘?‘é‘Bp"S““’% and
A3 dI LRGSR byt ME inveMEdH is QRGNS HEe rs@ s biimatopdies®fmay be

cont act of PC with the_accessory Is or cells

sHesRipLY HapreYRd- REErmerer W diveatpy Widersreresbat 3 Bejef contact of
U Gl fhet a@ce@'ﬁﬁﬂ/ f:ﬁl%tor @&Q REPESinE IRNASVESS rdgiRéd foRehe desired

accessory cel do play an active role. 15 Thus, in
effisets mmmlfeatrecnd henep smphasizea et the é‘f?eﬁﬁ’ﬂféeﬂi)d%ﬁlﬁhﬁﬂaogp@f‘ﬂe

m M %e pr ?Ialft fitetnbtsHave bé%ﬁ%ah@ WePRRE SR e HbRever, so far it has

tant] a y I npfove or regulate’b ood cel | formation
my bmnemssﬂvig to sbsterftfadly inprove pt fegilgiedloogvell ifermation by crepiing

THE
PIEERT G, 1 AR el EREHISEE, T
QBICTS OF THEIOVENTION:hat assists in devel oping an

artificial bone marrow |li ke envi ronnent where bl ood
Tielhaif objesttof oie imesptibieis te phavittedconrpositign that axdistsAm dévelping

object. | S to provi a nethod faqr ring.such an

B PETERERES. RO bR e OpD G foftdion Hhey be

RN N egidltedi gures 1A to 1D Figure 1 shovvs

%&r matbdgn of hen&et olﬁ%h# col oni es when, ?nucl ear
ftireg ofjsrids 19 PR P éP‘@ﬁ?r“}gﬂ} afb?nVH%IBP%P Fi gur es

PES CRIPFIONOF PIBE ATCOSENSY ING DRAWINESOf a col ony

formation assay by mxing MNC'wth nesenchymal cells,

RéuresD ANG 75 @f%\?ﬁr 1 Biedwied fcﬁ‘ﬁxaﬁ&iﬁ of ARtAfpbREc ®loARs when
respectively Bi ol g‘% cal, Chem _cal or

mqmmn@mgf—'lésawermlﬁ@fimﬁ NSO et 30 t he
]if:[gél% 2@5?" H rcl: 5B NNC@‘e?E'ﬁ%V‘Fﬁe R o8 raeco@ény%hﬂﬁioﬁsassay by

hout the nesenchynm
rmxgurwcamth me@@cbm% ehat2Cedly vdt féimftmn@can@ ﬂ?@d}Oﬁ’@aﬂng

s\f\épt @sﬂegﬁveﬂ;\%tﬁ)hlo—[%; caﬁ,eéheﬂﬁgal or Immunological hematomodulators with

the mesenchymal cells. 2A shows the nature of colonies formed only from MNC
without the mesenchymal cells.

Figures 3A to 3B show that equipotent ABME are formed with the use of TGF 1 and
FGF-2 respectively when used separately.
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FGF- 2 respectively when used separately. WO

2006/ 092650 PCT/ 1 B2005/ 002249 3 Figure 4A to 4E shows
wo bmeedtosct of vari ous hemat opoi eti ¢ nodul at or BCDIB2005/002249

colony formation and devel gpnent of hemat opoietic

cells. Figure 5 shows the effect of an | mmunol ogi ca

hemat onodul at or and its efflcac%%q gure 6(a-c) sho

Rigire 440 do AEsHRWR e pifed | of sapipyss atqmleﬂsmea rg o8 colony
f@%ﬁ'ﬁgﬁaﬁgdevaoﬁﬂ%Bfﬁen%fto&th@i@‘é&lﬁm ic nolecules like

ﬁy are treated with suitable
HigimeSohewuthe e67cs of amlareusplogicsl femangnqdalats Rechteeflicacy

%:(_é U siwsA tﬂQm@El% @%ﬁh‘? e Cesehi BUKBME e(xgrefsa inRfeased

re 7's oms I on of henmatopoietis by
antwmtsuquchatppﬁa@tm ingleeulevhikd SRFil®vheh they arpdragied with suitable

gﬁn%)tm%qolgn!f‘&satﬂ’%gf%y fgﬁﬁ n Qﬁ %n APLE ﬁ%ﬂ%ﬁ%g@% QROREkfee

Of e |xe are
Rigueel6 &) of SBCABVE forned on mesenchymal cells by

At
%IH,E 0%5)8/5 Ing)'&glfﬁ% ueangl ggi?EgS Wcﬂoﬁg \/\g h}%{ {)B}lattey Q%m%fnfatlon Of
dlfféraﬁglfbma?mndmmm Tife bﬁP(femgsemothbdﬂIIag@otethe reolondes Hormed
at e ropr,l a ui at o I
A e EREE Bk i RPRREORRRAL B Befnolndiitals
Héfmsmgea% amgcﬂmaﬂg wid 4h inHibitiag tyipabf mm«fmmmm ators.
I gure

ncrease i.n s
Riedhe G A PETRSPn  HE T b KPSt e them
WiHONBRIELQedidd) wappPopi R hem@troﬁ@aﬁdtoexpr essi on of a
gnhal in nmol ecul e Ja in the
laeq-nes%%ﬁgﬁhowpiwﬁ%sg i el Sméﬁ@é\&crwrs & W 521 tr(e%Pn;g)t em with
sﬁﬂﬁ%@h&ﬁéﬁ%&&ﬂm&i hypoxi ¢ environment in cells under
nornoxi ¢ 20 conditions by the use of suitable

Figwiet Bhtdb) shosis Slncrpqsg Up sell renewal\divigions da mEft b)bflsmg suitable
}{eﬁla%ﬁloﬁﬁlaﬁ)frg ' 15121?1' ¥ ff (& AgwghoWs B! Bicihie nex‘ﬁ?e%ﬁ&? hyr@lsignaling

popu atirons to when contacted with a grven
helraullolrgghdl laindie prﬂveg@r@BM@ osHoifiet ssppastsselfgpng el

t
FRBEACSE e AL O BRI
dohN/IEbﬁEi 19Nhe usk.of @maﬁmlefﬁh@rtodﬂe‘rom dingly, in one
C t he present ]lyrréy % aéysofjﬂvfoe&t tg‘i’veﬁ mesenchymal
a Se ot rela
noa mo SF U et %(f:e e (%Ekﬁrgéfﬁ
,ng o %)éﬁo SQ:&G%FI}HE fgr sgmuFaﬁogﬁg{ 1ggigﬁgty%gmﬁ dl&fizélfltglrﬂsswuh respect

o ARME esindfafionn bi ol ogi cal agents, chenical agents and
DETAILED DESCRIPTION OF INVENTION:

or regulated

L COMPOSITION:

Accordingly, in one aspect, the present invention is directed to a composition useful in
developing an artificial in-vitro bone marrow environment (ABME) for regulated
formation of blood cells, comprising:

(1) mesenchymal cells,

(i)  hematopoietic modulators selected from biological agents, chemical agents and

immunological agents; and
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I mmunol ogi cal agents; and WO 2006/ 092650
PCT/ 1 B2005/ 002249 4 (iii) nmedia for ABME creation and

W@ 00piogastt ce the art. The term ' henat opoi eti ¢ PCT/IB2005/002249

nmodul ators' as used herein glenotes an agent that is
capable of altering one or nore steps of in vitro

hemat opoi esis, froma reference where it is not used,
@iy whedimfor SBVR erepinneang fopigcticetheti n one or nore

Th? 9@%%%1 ﬁ)@&eﬁ@ﬁﬁ@tﬂa@ﬁ éshﬁe@hérﬁh%teh&é‘s ﬁr%ﬁr thétQ@ce@Eble of

two or nore |nea es are ang ed
a]ming ohb 0o u@rﬁ st mﬁmhqma}op@fwdr@n meferﬁnﬁwé‘ﬂeut %§rn0t

Hy gvﬁch\g eRi{?e? %‘?@Q%@; % ki ofd 0{)910%3 Ehe%ﬁesoi}e f@l%ela or the

og| cal agent hem cal
reﬂzgﬁlﬁ tprofpbrtﬁm of hivndoills gi e or ragye ineagpeare thamererl pad antstheough

1t§/ mq% fé%:%sdét{] fr]l ace\[’ﬁfafJ :ﬂg of negegalﬁatl 'cgl'lscél‘aén BC or ?n

nven pr ovi sonme exanples o
bbtﬁn&Idhrmcugélammysbe aTlIsmkeglckh agehst athebficd egett onan ihmpiglegical

a%%\éﬁ]l-{%%%&) f gulg‘jors %ﬁ%gﬁg{%ggr deﬂL%é% Bén?' gqql ?l{t)lfiglgl) in vitro
Bi\ﬁl@ @ﬁ({ &d n’(fji@ﬁt&inrpraﬁdesfbeﬂﬁteﬁaﬁples ofhermachnb @i arss. Thme klnds of
emat ono

ul at o du
ORGOBPOHBGP LA e o BRI BYBaD HOTR BhohoTas )
iRfuRSbEEdL € dThGO Modhiatotd @b k&ferr@ORdin iao Methatmdietic modulators
prepared fromcells; 2) growth factors and cell
os themgtomogdlatostich as  transforning growth factor

B@&B%éé[@?&%bmoédl%ﬁb' ast gromh factors (FGF), vascul ar

gromth factors (VEGF), or 3) natural
Tﬁié% o%%%ﬂ 2%@3@ ﬁ%loﬁdgwapﬁéﬁétbﬁodula&bmep 86 kélBsted ﬁamrm)gunable

col elr Tragnments containing integ

cbmdlmmg nepdiepgepaead frem .calés G RS Fagied RO et vlaagt such as
tran ?Jmlfli]g %n%ﬂ diéctﬁxu %Qta@fGFsth B8ORS orbVeh TathSEs QPGP)’ aascular

S prot ‘derived fromnnaturally
endmhnhal r@ovbthnﬁalcwgﬁoWEQEhegr 3t rusgal preERinse Sudings finetestin,

| |
ﬂgmﬁc @uf@gmﬁp alﬁgl}al %{]EI%IS%F ocglﬂ‘%grﬁ'n%n ftegrin binding or
ahmhg) ﬁmﬁaihmrﬂrrsochtatomyftganmmtwm guobras sntegriab.nThegsaid natural
pgcgplatlchlg}dels g)?cgtéac lf:]rg\fl'%ld% ral c?%lﬁéglg{noﬁ)g{%% %eges across
sg&?éf’safaﬁd”ft%@heraﬁﬁ’ﬁ dﬁn‘ms)tml’&ltnt:allyo gbmemz&ag efsndhonal homologues or
i fferenti
relgtieh SPEh Plolseral BBt p Ry, Seapre b Bblafye dlfple
1%@5(359%% ﬁ}l@ﬁlswg);taﬂget ceiﬂb Q4liitaf): fot Srn’@nmmg #HPC-w!B@newal, SPC-
ro- nol ar em cal henmat o
CORATSES G ok a9 G e RSP P ei B Phap ol
fGﬁﬁ%‘bQ RSt i YngeT tROBISTogIcs! ApEntsOCiit abmpsitivh may be

specific intracellular signaling in target cells that
ahoet 0. kghermatay ta 3 BP-WE-ng, SPC-sel f renewval ,

@e&;@a’?ﬂéﬂt&@ﬂatoépc commtment to |ineages for
entration and robust blood cell fornation. Such
ﬁaeccmglm&ﬂaslgeﬂgﬁ UhenfBH hematomodulator employed as hematomodulators may

be boosters or modulators of specific intracellular signaling in target cells that are

salutary to SPC-homing, SPC-self renewal, SPC-engraftment, SPC-commitment to
lineages for differentiation and robust blood cell formation. Such a chemical agent may

or may not be structurally retated to proteins, peptides or their functional homologues
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or may not be structurally related to proteins,
peptides or their functional honol ogues WO 2006/ 092650

wWEA6OBBH05/ 002249 5 and may act as boosters BET/IB2005/002249

specific intracellular signals. The chem ca

hemat orodul at or may be selected from (i) a protein

ki nase C booster, (ii) a booster of cyclic Guanosine
aﬁrb nagh asp hast é)OOS(terG\Aiiﬁ spesifioy dpeatePrlac stgnels- i nclheli shymical

) a booster of focal 5
%%%P%ﬁggjnéggﬂé mnéhghbooster that concom tantl
(mQt pro@ire Rinkb3C Kionsise (11)P® bebstersef, cytkic (rianegine anenopherphate
nmenbers. g t pat

(R arod Groceates LRHE: G Prork e W bodelth of foca
adHegibAeHakd, r(m)i apﬁnﬁtemﬁlatpmnbﬁnmanlﬂy raa’amte(svl?l)&-kmab@ogbe kinase,

of |nte i.nked Kkina

Shl PN s it 1y 89 it Bacor
of@ye Sliﬂge nglugRigect’® dCzilm@ﬂihl(ri-depéﬂeﬁt/pr))tem'ﬂheasp e\u) a Heoster
and 10 protejn rea % descri bed heretofore foll tabl
oR e e k! Koy AULAY D A a1 GO e Sy e ol eble

cbAbRRidnS tdreivo CRURSe ABELstNE s eie RER @I tol (vi). i $he peptide and
descri bed starting with the N ter

d endin
pgtein reagentedesriied erPF?éOfﬁ fejloxy apdisperdlydn VIHB%%%‘F ng? agids
bg tilé1pflﬁieé {eli&r @d&l@§5ﬁf‘ﬁ1@ sSiifchcAsrin@ sl Bexkribyd Sthd @ithGhe N-
i acy l'ycerol , Farnesyl thiothriazole or a non-lipid
teghndstvis @ Emﬁnﬂw%kcﬁmrnmﬁdolactan1 15 V, nenbers of
Egﬁg@*; k@ége% bR IS Plipifl 1R sd¥tared Mol & 206802 etic

acetate, or agents that inhibit

dwcalcg/ly@qulc@arwyl thistlwiazeln zgrrreront kpid ﬁhel@léahsu@u%( } Jdelactam
i.ac I -
b unﬁ%r%fbers g# éﬁ&fa@n&ge? %po%%aéxgglphfgexcfe E‘% 1§@ {eﬁa@&ﬁn@yp bhBorb& 13
adstfie borsag&}ts: thahmhljoit @hacpﬂgl'yo@‘ak sy Blmqu@jn the cell such that diacyl
egl%gsséeg %]18 A11 boos i gtégn%] d%g%e\ﬂ%gg %xemphﬁed by
1(@&§@dyyloﬁmyﬁfxnﬁﬁb¢$bcmmdmi’tﬁ)) H@&&te(w-lﬁé%&HVR teqsten d@h cGMP-

agﬁ@,%q%nggcfe;éeg?r}g%ﬁ ggﬁ(ggh %{S&H?Fg§ll‘lcga%lch mg}? 1%%!11}3/ &ter cells and
bodt 4heQ$(|3MPCdébﬁﬂlyxhttﬂibdé)s@sJ arensiingeBprofin kigaseidirectly or indirectly.
nonophosphat e

SOh GPTIBHRE WP AE -kC ISR e Btnedc ol gonophosphat

shithi RiidroBigle deSY Ieyéitc ‘ii{bn@ﬁhdp@ﬁomletftb Rothbe salel los &vynpohmds
speC|f|c phosphodlesterases such as_Za

b s P O i 15 SSHEPY KBSt AnePhathes ey such

a"éldila?)ﬁg%? aAQ Slﬂd@lﬁ%? aR@ IRdis€ FuntBOhab BoRoRERsET The® fFo@t\Y eidhesion
pep e notif that is capable of interacting w

kingse hattsteraiay beh DGR opfeyer peRiida moyif hiat ¥ censblepd ﬂfft%qmg with
th ARG B {5?1% g? %rlﬁ@hﬁtﬁﬁvzﬁﬁ Ehe%n&ﬁ‘sei'nfegrlﬁ Sl dlectldt brRS&t on their

conseqguen Focal adhesion Kinase is

iit surfate ccoasequent otoc wirichafhtel Fogaht astesion fdpasst isr agtivpisd egnd
3 A &8138REAL, efffanced
Cé)Bg({]‘% taHﬂ% mt?_%m r{;&ﬁt@? ?%ﬁt?d Qé&ls {ﬁ'ﬁ{}] gr{gfc@gse TS nat Sr eance
carsestﬁam: Hebatbrtoduleiors efiiigearpeptide r@Oire ars alsscaibed hragin ged in all

de
LRS RO LSOOl SEHNENGE.ARSIIR Y <aRutd AT Her codes

(M no ac e sequences
ot allhtrio%ufs ratntisTseqOericey mmag fremdaramd té¢revimml wad amgtermmatmg

with the carboxy terminal amino acid. Examples of peptide hematomodulators are:

Trp-Gln-Pro-Pro-Arg-Ala-Arg-Ile, linear or “head to tail cyclic peptides” comprising
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with the carboxy term nal am no acid. Exanples of
pepti de hemat onodul at ors are:

wae@s@asPr o- Pro- Arg-Al a-Arg-11le, |inear or "hpemiB2005/002249

tail cyclic peptides"” conprigsing WO 2006/ 092650

PCT/ | B2005/ 002249 6 t he sequence notif

"Arg-dy- Asp Serine" or its functional honol ogues; the
thosgtecs ol “Atgt@yrisp-Serinke ittifinggenal porgeioguescihe hepsters of

S %‘?ﬂ&@ tides, Trp-
@é%mbhrﬁ(%éﬁmgge PR 4 hid zlglg l@/ﬁs% %g ae?&fg lfg:gi:b |t12;-é 1%81 €s, rp
(ﬁﬁ-ﬂa'mi Pm—A@-AheMgélm hme onayli¢ pephidey-comprisisp t@@ﬁquen%ﬂmoﬂf
‘ n,,T T, em cal agent may be a
@é?éj%ﬁ agzzl(ﬂgeé’rgfggn?é?gp rel eases Ca++ ions from
Tlfetdhamehll agemr msy be escaloim aiobiimgnagess hatt reteases Qg3 +ens from
nter c Vi a ct|v t+ on

B ke o 6ok mhCadihi e, Ml e et REARG of
GdTtEnadhalg, thﬂﬁeerm to whichsesrahCae™ alelbdnvlait efzynsy m’mludmg protein

herr?s:) %re”gggﬁlh"%%% ghr jﬁﬁé‘% oldlulfa{ors ar e&Q%EF e %9 ﬁlhpﬂgargm

1%@!;1@ %&gﬁ%m&%@zﬁ?&%ﬁoﬁg@m g;srfﬁ?iaﬂmxjaﬁnme& (@MB-8).
e em Cca enat Qrnuadu or nm e an
neSTAS3} TP PPGURIE i s JATLICH o HEroS e SuRToR gD the

h&khchym8XemMkild,i ed eJ@afnp’irﬁéan noby, 4, 3.AnGHENE;-GicyRor#(354,5°-
trihy drox Shen yl) pent a- 2, dlenonltrlle(Tyr ostin

m@a@wphw P %ﬂr%l@gtmlﬁ (Tysphpptin TG Ehesmogym  Tyrphostin

%@Qatonndulator may be a regul ator of FGF receptor
tion such as 15 peptide

RiechppisalSesmagmyaduiasoryay. haya raguiator ghiFEH feseniyefyngiqn such as
ﬂggﬁ&n AYPRLse %il} Hid-Pyr. lf}% B@% it haR REE BnOheRfcmal cells to

nergirstic ooster of med by anot her
foomeABMBdas atdr os s e awnerdigic( Baostereft ABME tfiened by another

l}eog?e L OARALY ‘Eﬁ [_ﬁe an agent that pronotes or

r's si gna fough diffusible chem cal )
Foethse niye hsmatsmodiulaer Miaty rhecarOsgeaie thabt prometes GCelfbstEde rsignelihg

Opgl?aré fPu&?q g{gﬁ%{r%fs{lih 8s, ﬁrlc (%{h e? gg'h% ldCell Derived
Fabtar11 d)@{aa(hbreaﬂ'éleasl ‘f8DERAt ﬂp}&)dﬂd\&roﬁmﬂj Iﬂﬂtllt Iha'iveﬂ ifector-l beta”,

Bl SLRDFAPER. S afRES Motk Bund i AR beppyfaf el ae

@gmwt producafy ABME Osidé osnsdalpthh] efsd sbem dath, and after the
nessengers are produ%égel n en nced anounts b

mEpesitiey erA]éM@(lp g(gme 5§ c}éqrrﬁ mESIPnggRE-arp pﬁ(ﬁuggdalp gnhanced

dnyBts S ahd ABMIE NaRicf ORI, isDFal alpRCANRIS TS b@tE afBNB Ve in the
stinul ate robust henmat opoi esi s as expl| ai ned

fyaetionsl wechapismecefl ABMSF teistmylaly pbista Agmatepeissiseps, explained
REdatiEr. %ol@éu'iers%t@ﬁ@ afha IRE SHRA befd! AW dshetrLh@ROsfaRHd nd

navi gation of SPC from |l ong di stances to reach ABME.
allow thiet champlaptic megaélosmf SPCafipralongofistances o repek At BnIn

I
&fi&gﬁ JRS {or i) a’gﬁnla §D@rlebeta NELEAGE Font nﬁs&m}p&q aGlil Gre

gra em becone stronger and reach
inomgred, tBOchdinstaatic wdlsﬁtfs &ymed by fheimbaceme sthepgehandrreach longer

& thl%rese e ctlverlgl llﬁjc?&%%g %(?r sfpﬂgr'e o% biubA 4uB ?ac?lﬂgﬂnfgcﬁmé Bection

of SPC from larger volumes of environment surrounding the ABME. SDF-lalpha and
SDF-1 beta help engrafiment and also act as inducers of proliferation of SPC and

progeny derived therefrom, thus facilitating robust hematopoiesis.
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of SPC from |l arger volunes of environnment surroundi ng
the ABVME. SDF-I| al pha and SDF-1 beta hel p engraftnent

waraead®60 act as i nducers of proliferation of BPUCIENE/002249

progeny derived therefrom tmhus facilitating robust
hemat opoi esi s. WD 2006/ 092650 PCT/ | B2005/ 002249 7

I nvent ors have determ ned that henatonodul ators c¢an
InvrotosabaerdeterBingt 86 PeRatenOdBEOLS R EITBRC FieSRBICHYOTsfcHP

j K}éﬁ’%ﬂ%&éh{‘sﬁﬁ ab @ohﬂﬁlm SRRt @Y ne LB fHAfgithe ABME.

nnexin 43 plays an inportant role during
Granenim 43 mta@p‘m‘p@%ﬁ rplg cduripg aeturey hemeiepoiesie facilitafing inter-
(R Je | nventors have determ ned that
fggcr easg@ﬁ?\cl?t (?}Sc Oxi de contents in ABME have a
Iswnwramyveeﬂcetemnnaﬂnthafo ingerasad] Nisde dlide tontends i MBME thaye a

C
T s DL A S YO o RSP I 581 e
réydidlgr abomginys witly mgkeatlat Haxygen oemd esonsaquertiye cgeisv alestroyed.
ecrease of Ox nt en hin nch
RGBT oR oL BRS 3h Bl Lo b® JRPEREL e within
the mbﬁﬁg@ﬁlal\lbdlls io€ indMéed yAdXizs inghah iwild) faated a @rdortged Nitric Oxide

SRUAARY L SShgh S R ot ORI R S s

896 fREiFiafdR fdr MoVdl demexbRssidrencladiag te réELsE of NEGFha pringses
ABI\/E unction, . nmobilization an

tjvati of
Betfoa) MCBIFEIOn o G s, o cotunel L edB € T Ay ibiepd
v\é@g%&tﬂr&ﬁ&n@wa&uwgene@ﬁ @h® 8R165ehSsis, wmdhrararnammty feRitedlty the
rel ated tothe Dblood cell formatign IE Vi vo

rRERRLICB gHios PRI BRITRRS SAMPSS/fe A ] Qﬁygfs tension

thAfiatel HRtRPrebdi U ERERAD Qec@f)toﬁs% thebeifthcd SO, @h& siRA SPC
the surface of SPC, and such SPC wth i ncr eased CXCR4

with weispied G¥ERpatolespley giechsticragiidest and aéttastedttowardy thet WRME
tﬁ%b@} g}qg&f‘at%egnorﬁgdcﬂgf G YN hﬁﬁme lidd ﬁ%és%hyﬁmlecell% ;:/an

e I n nesenc S can be i ncreased
berinirbicsil & affioia ducwiuoipOft iolsi GTfible meissshgert she st cells

eo)%%irlgﬁu% I@gg@‘geﬁ&ﬂs xen‘[ﬂlﬂg& Pﬁlcér{técﬁ{lﬁﬂeglewmgg Sible Cfxéiducts of

. con everS|b
Nifric20xiNE farined @xth dee/efarb ca)mpzbuwdi uck ew&-ﬁ\hﬂrosod’iwpmuladmles(wﬁ) 2-

so Penicilla . )
AR B BRGNS e Lo R e R RO et choafisdsie a8
réla&dlprdpertwbateteghnbwﬁl\}ﬁ the ednsdcted cglisoper t | es are
’Iﬁ)ﬁl} ed b the Cb{f Cetnﬁgﬁl %Eclarit%vhé-% ea%grm) %%gf: Bepudes
d@ﬁ@hblﬁ@ of rﬁ&if@ Edpﬁbl@ of @cftlvamgdﬁlt‘egﬂﬁt mﬁbterspf?ocﬁbl\dh@toh jnase,
integrin rece a esi.on Ki
et G sGIoh e S € E1daRob gt ARG Hhsdly modplatgs of

Q;ILH&Q%%D Qﬁ&iulatdmﬁuélﬁiaQb :beh3,ahpladob et alphaVreetts, ahedulfér of
pha2b: bet a3, nodul at or of_al phaV: bet a5, rmdulgtor of

aphaNzhetademadulatanef Alphedibeiah TikrqmRein: 20Besion PrrmBRsBEir FAK-
a%gtﬂﬁ&‘) QHtegt‘irPﬁKBEldlﬁgrs sﬁéH é%rA&F("i%-A@@ek)VﬁF@F }egulaEHr 86dH 43 Ala-

[ators such - Ser) ul at or

l%rgcﬂqr-ﬁéy KISaTyrfﬁay@rﬂsher na@ryfll rﬁbmgﬁms L‘?fs Sl(h i;‘vagmf»‘a suph fibronectin
Joh&fn?ﬁ?&&rioﬂ? ifREorR YRt L AU B AinOtell bRARABSOMaM, heparin binding
domain and gelatin binding domain. The amount of the said chemical agent may be

about 0.1 to 100 micromolar.
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30 containing various integrin interacting domains,
cell binding domain, heparin binding donmain and

chem cal agent may be aboutg 0.1 to 100 m cronolar. WO

2006/ 092650 PCT/1B2005/ 002249 8 The hemat onodul at or

may be a chemical that is capable of preventing the

Thetheaeinlodhlaror mig e adhtrionl thit ipeapelde nEproventing the intracellular

SCri act I

cfggwg?,thon ngf: %ll‘gsngregér%cﬂlﬁlog f\é{:l\ﬁlg» lr?{s&g%g" (%Sfﬁgﬁ‘ dd%Béndglﬁa&thh

domﬂmﬁbtﬂgamaiampmmmwm be.s: 5 The

II nun Iog' cala%oher{ia a9n0du| ator defined herein nay be an
5 #%nal honol ogue thereof, capable

THe alﬁiniuﬁabglﬁg-hemhﬂouﬂoamlamd hiefihade hsfefnahay, be e&pemtlbddlyy or a

omln loAd & rS|nt tar etc

oS i logad BB Surtle ol oriBtRg iebpRg SRS S

3PecidllffUiiéth Qe G rd&é}ﬂ’&% anakk kaagem reells sith BChéseadhyngl cells. A

anti body to.the in n_bet

S RAERGPDYUUNS TemAEoNIaPIRERORES! ek ada B gt aactivating
&1@95@% rigd thRBrif Beth subbin®. Wubh 6 Bithuitolo @Y BEnAGH6 R YRS 94y be
of target cells to the extent of 50% or nure. Prlmn%he

usednat areoBeNERtnsthatgis puttisfent f cHise aggrgation of Hangptogalls de

Ve P LCabrchemat onodul at ors nay optionally be used
to contact SPC to prine or activate themprior to

Briming hematompdHataBVE f or 15 better results. Sone
%@r | %bﬁi ol %Qﬁcﬁ%ﬁﬁﬂ%b‘%l@&lQl%ﬁlaﬁﬁx%dul@toﬁ%yy optionally

ose pél ymer ase | am no benzdamde
be bsad ¢n cynta SHEI tat eitneperpaciisae ftim PEE toctheir wse with ABME for

I
AR oL RS A EAPREE Sy oo
Wmsnln&tar@/ﬁinmo@malamm@) Mitacycassdraatedyreptide ferGFé)gtal a

' d h .
el AL RS S50giat APERCF Pad Rl cDRFRY LT omfugge
1GHI Gﬁ‘dJICEEII effdne)rmmmmfﬂm}mag]haemgnpl oyed in the

%ﬁrg q(,)gre]g{ﬁ,%q%[g%%b%gg g‘&f’%t?@%ﬁﬁvma %e rtﬁ?mr l%ﬁrﬁleologues synthetically
g&&@fé@fwm&kﬁnﬁsﬁg@ﬁe&nwabl y, the cells chosen are
such t hat the){ not, capabl e of

Fasrmesspomar] cells snplayein fepysatien feferip Guldbained Qg e liver,

®ne RRAROLMNEO BB stO fenﬁl@ hed A8 QP aRthchdh AN sRnPslls MRually, the cells
conprise of cel 25 such_as_ fibroblasts, macroph

dosauche sushghat SHRIGT BRticaPablenel GTRBE ReRERRYiEccIqnes. Fiaher
t?és@%f‘s i B beIoE Ho%(o%ﬁﬁe%gs Sl%e?el? ﬁedu§ n@tuféecﬁlki lt&fﬁy%hlbﬁm &F cells

or cuturlng ani nal erremmma

gich ecfilrablpsts macpbagss. @Stmldasrta, egflotheliplead émgotmsalﬁpells
%{J@M m%hﬁ%%ﬁe@to%g{/é‘ is &ﬂ’%%uiﬁ@ fé%&l% nlmal cells.

ni num essenti al RPM -
mqopb@mnnmbwlwqaeﬁr@n 1ove'n M S YIPEEY savigium (IMDM),
BBl%Iec%Q%l m¥>d1ﬁed eagle medium (DMEM), Alpha-Minimum essential medium

(MEM), RPMI-1640 supplemented with Fetal Bovine Serum (FBS) and optionally

supplemented with methyl cellulose, erythropoietin, hematopoietic growth and

differentiation factors and interleukins.

The anmpunt of the saiPBCT/IB2005/002249
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30 supplenmented with nethyl cellul ose, erythropoietin,
hemat opoi etic gromh and differentiation factors and

w0 nicendweki ns. WO 2006/ 092650 PCT/ | B2005/ 00224BCT/8B2005/002249
Wiile practicing the art, the SPC anplified in an
initial cycle of ABME contact, usually for short
peri ods of 48-72 hours, can be isolated and further

Vélmtcl praquemgmlye are peSPCrgnplifed in @dm@c@rygle\mf ABME earfpchpally
f?{?{P g 1855 BPAE7ERGLE Scah DeGRited Yhd %ﬁ{ Ehﬁédsby febeating

present I nventian al so rOVI
sp¢humoataits wﬂxffrekh ABMES®f ghe drgnore pmsnﬂ gain rﬁurtbar bﬁnﬁﬁ@ al
bgﬁe mar rgﬁéenvi ronment (ABVME) and using it for a
lety o pplications, including to achieve
The gisaiiti nerdion aise movid&sraektbfortﬂhlﬂaliiqydjkaitsuabfuttf@'pgeaging an

blood.cell formation n one

aﬂéfoﬁﬁ Bﬁ?ﬁ RPIQW %vdng{eg (%W&hand ugingag for Vaxi%t% gPé;ﬁ)hcatlons,
eI Rl adhleve pubiion nﬁunmbxogbmaif thg émiividel siepedf fhlah cell
t hose descri.bed in the earlier section, b) a diluent
fergatine amBHIRRI at or conmpri sing Di met hyI Sul f oxi de,

Phgs phabemore lh%lﬁl@lbpmbtl@%dtﬂétoﬁvmd indrbs wibtodddliel, faathemical or
cul'turing mesenchynal

RPM &1 figgainelogie) %ﬁe{“rFeBFtSQ\frﬂ%g‘b*ﬁ Bg%‘ﬁ‘t‘dgmél? %glé% F?mﬂ%

| Npyear bihRht F8ChéRAom&iutbiord caskirgO Dihetay Sekdxide, | phosphate
renovi ng used hemat onodul at ors such as phosphate

buf f épder, BAPMae or IMDM e) a sol ution useful for
hagy V%%éﬂgm tsnﬁ‘ab@eefdr%u%rlr@@}{gseﬁ&@ﬁﬁ[ cbIRCYE | DilBecco’s medium,

act i vat ed furthér use such as sol uti ons

c o np RPMIn@%,rIMQMI‘Whl gowhsyprignentyasdsparibpd in egrligr section
a%%ﬂ' &Fugeﬁfl iR i REd Hérﬁ@gﬁ%dﬁ&orfs)su& as phosphate

ufi'on o ematormdu s to prine the stem
pr ogénffcrodsambbsﬂ\@@Mch agents are the sane as

d e cr s%ﬁjh%on rl]lsetfﬁllefo§ ﬁgljvés%[‘n% ?l'ge <1£e'119 R} ARMIRRD oS félcwlfng r&éti\ta%d

efore using the pr
pr ochBtho:r fuahérluse smh Ias sdutiene sphaisegudtedydcenganes @hdmors

umf Vit od cell formation
conplafl‘i?tﬁiﬁle%e% ‘F{"?aﬁg“ acﬁ{ggl)?e?or 25 scaffold for
ABNE.a soRritibs oDﬁenMMi;dupit@s teprihotheistet progendtat ¢ells (such agents
differeptiatio aﬁd S V|v1al f%\ctors growt h nedi um
and &ft Bfﬁﬂqtﬁ?aﬁ%{ 3‘?‘1‘1% FE&EU ym  suitabl e

scgf fwakiel salndors) toniﬁﬂlU% tief pmﬁmg rageﬁts QJBB)re ukieg sieapfinbdl stem
may conprjse

substr at nsi onal
mat r |P320g6?1t°r§91?5f U} didwen te b&‘ F‘iegé%l}‘i‘e St ?Wgt her
Si B laghedbt $d:7iA Y Rro blood cell format1on comprising a supporting template or

scaffold for ABME, cells of ABME, pro-hematopoietic growth, differentiation
and survival factors, growth medium and optionally methylcellulose, serum,
suitable scaffold and
i) manual of instructions.
The scaffold may comprise a substrate of two or more dimensional matrix of
fibronectin, collagen or any other similar substrate.
The kit may optionally include other reagents for i) assessing the quality of a given
mesenchymal cell population to form ABME, ii) quantitative screening of biological,

chemical and immunological entities for their potential hematomodulatory functions,



10

15

20
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assessing the quality of a given nesenchymal cell

w@odlogdeson to form ABVE, ii) quantitative scrReniBgonfo2249
bi ol ogi cal, chem cal and ilimunol ogi cal enti ti es for
their potential hemat orrodul at ory functions,

2006/ 092650 PCT/ 1 B200 iji aring ABME
mbﬁrrpirmgnrﬁ%f%@é Rrgping gﬁg BS(IJD J‘f@%ﬁr’%w pyepgrng
ABKEPRa1t8%he 8Mostton df hRjod chl@s C&RA S bitreinQf sdi)él@ Gﬂplurahty

cells forrred invitro, in_a single or,plural

of ipregeres) OIS JUiCSSFRES B SRS PETTEY B4 S PR en%‘he fﬁagant

sySteME0 pRASINEnN al(nr &SFBN backBYALBI, 28 aoRHBEESH of Minfixture
comrercr allyugackaged form_as a conposition or

whaterihet compatibiliyediche pagensmyal Rbow. ity G5t deyise capfigpation, or
mWelt#r 94[14y°3§’ a &t lélt 58Sty ﬁ%&g@@ C&Q&Bht%r&tdlférbr Rére BRthRers,
y as a test kit ., a packaged conbi nation
deafces;mr the likerkolding ths neqeeary tre%rxt;%smd osuallyeincluding written
1n§91cﬁ{>1ﬁ%011tng OREASRR Y a %S gents, and usually including
Wikt en . Theiructons r the performance of assays.
THéwpeeifie exdmplescofdhppriming agents asrefieined ahoeenre listed below:
referred above are listed below. 10 Herat onodul at or

nt

Exanpi i agent—tHorentransformng—Gowthr
H%E@Eﬁ”ﬁwg‘f Irlri"gﬁpleagent 1 (-) Indol actamV

Bn&lﬁgmmgfmgl cal agﬁ HumACrangfatningGranthiFbadipethd human

Cl{eh'lrﬁ:l&iéén ybetas: @5 REsaaN —agent 2 HuFGF-2 Brofogi cal
agent - CM Condi ti I

Inprwaplpgioglagent n t exf Acﬁvﬁjr‘@r‘i‘f"&béfly 9 fpsn infeerip Betady oy

Asmmgated peptl deuBGF-human TGF betal . Chem cal agent

Bic S’gndXFh‘géh‘t’t 6P Ot 'Cbn&&%ﬂ(%eﬁiu{ﬁq)?ﬁﬁx‘@& R poSm kb A6 ed RIGAT

:\r‘f IAJQ'I‘I nog—\vartous

7 eptides
Cl?"f’i”t“é'd‘?‘?“fr’é as det H“é@y ﬁ?f“‘l‘%"é‘lpé""ldf of hupg PR befaly " i i t or

Clikdfcalggpt i6de i nhi )Mammge ﬁPmoeg«rontwnAk phiibs bet al recept or

processes—tn—o Chem an '\ Br anm

crierr.rrm‘la'gmu@s;m Call pdpfiats/s Rble rfectrvmrgesndumre ik b9 W taed M table 11

T N S T DR e T

Cigoichld? has bel i evedMPhmtisomeno| | f erati on and grow h of
bl ood cells may qurbrtmgmMpaelgémmprob&sem@ec mar r ow

A hnt‘l\l\ I

)¢

d
: 3 cF” tiv, f‘Er "
C ef"a§e“c1n cells ar mm‘f Mooril 'veo o iclator BAPTA And t hat it

17*
o

is difficult to generate those condltl ons outside a
IhodySYa¥ER&Y i eve enhanced growt h of bl ood cells.

Contrary to these assunptions, the inventors have
Tldﬂted;cofhehhsa)eﬁmd |that prpids-atidnaand aruvik iof blohd tellsgsdysicsun anly

1nd£§e bone rr%wa(lnsrde a body), since the conditions for the growth of such cells are
most conducive therein. And that it is difficult to generate those conditions outside a
body and achieve enhanced growth of blood cells. Contrary to these assumptions, the
inventors have developed a novel composition and kit that assists in developing an in-
vitro environment conducive to the regulated growth and proliferation of blood cells.
The said environment is developed employing a combination of suitable cells and a
medium supplemented with hematopoietic modulators and optionally a support for the
ABME cells. The environment so created is very much suitable for hematopoiesis and

resembles a natural BME. The ABME promotes: (i) enhanced homing by stronger
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vitro environnent conducive to the regulated growth
and proliferation of blood cells. 20 The said

suitable cells and a nedi up suppl emented with

hemat opoi eti ¢ nodul ators and optionally a support for
the ABME cells. The environnent so created is very
cm.iﬁchaﬁrudzttoakﬂil)s ehimcdie ragrefimewt by practoting Selibadbssien between

ESEhGRS S HOeT S GaB BT R GL PO SR SLp stal by
ré‘dileﬁg-p@é-hw@ﬁﬁﬂcomléduﬂe)s sacthanBed] (&) @Paf tamenitményt along myeloid

ronDtl . cell es et wee sench
obib Bt TS 6 Gg o Yo <ar SRR g Tt PpbsRistne
b§thg§éﬁtr§nd%él ah® AR gatRh Qativagt ahd (vinhldecishad SPIC fuiesence
Bad, (iv) SPC commitnment along nyeloid and |ynphoid
hie’ﬁ@%‘g’é@ (v) activation of quiescent SPC to foster

FuRBd:! itPik Ghirldeihadt e RomlpediGord of) e Nin$edikibn fie B@élalle éNfdrming an
differentiation pat hways and (vi) induyction

aggificiad cbefee maR¥n like cREOnel H@r Promoting eEoyH: f’ﬁaﬁcﬁq Hnd
hgﬁ%ﬁélbﬁd Qs Qﬁlytvnl%n il Yl?enlhgrg&lehtfj tHeRddR Blcised. M&EiBhgaledells,

artitficial boné marrow | envi ronnent and pr OnDtI ng
vihenwpdd @ﬁucgp@tlwnathe estaerpyiftchamateegdulatoss ngithey spstayp por an

i fe 't%%?c‘i‘dl he nidiheRle ﬁ{v@roh'ﬁ%{ Bl}@@eﬁcé%@%{edc &l dsSonly a

en use as such Wt hout t he reatnent wt
cbmhmhbmmuﬁihatrxgreshentsdl ¢.1the cadly amig vitioireagment éffeﬁhum eqppprising

agéltoglflatg h%nat @8&1&?&@' 0 akéléf%ecprgg 'i]%s'g{t Iqlgf%%g ;thé ﬁl}ﬂa)siitﬁn and kit of
thenpvedioarirs ss(ner@stlctalné aceburprisingi gound tth deyedept sreprtificial bone

nmedi u risin t t
ke fpepBed iy BRRGRR . iSRG AL Mol dihsed
sirlg®y. H@H@fhleenmpms&m&)aﬁek@a&tsmergmb are surprisingly
found to S{{%ﬁﬁﬁ an artificial bone 15 marrow |i ke
enWr onne ch result is not observed when the
Th REE eRbEdI!Sntathe inkeeibon Hrovidésy/a miehiod €or dehelopingrpo attificahbone

and kit are synergistic. |IV. METHOD I n one enbodi nent,
TRAEOW FYERARMEI CSF’(BVFIH%Q’eéteH%?%od for devel opi ng an

B ti bbfaifle BRESChyRRY CONY 8RY ichARNthemC BIRA | 4pbio@rifth egrowth
steps of . 20 (i) obtaining nesenchyne cells and

I@@ﬂ“ﬂﬂbrlng themin an appropriate growh nmedium (ii)

(gg nt ésﬁthaﬁhgttﬁbeln&%ﬁﬁl%méei% Wk héné%ﬂdibtila RBIURRRE B b @eriod of
dulators for a period m nutes to 24 hours

ARvdmusesyto 24 diovrs wherehE &elrunfaacegmlgrrﬁagﬁah@ﬁ PrRRWANA 75 agtigated and
ﬁé‘}{( c&ﬁi}eelgong?rgrrowég%\ e gfﬂ?e ?tlégar row environnent

€ 'proper ni ng stem progenitor

(191 bbta(nﬁfg@)enamg@pm eila K$I;C)pmd aptivgalbheriningghe spmg,)
ORGP Y5, PPt (PR P
cwubﬁallye ceritantad witht dematomodulatoss, aﬁbt i that dctimatiph of intracellular
siigrglta{lr?é: ga{tlllvya{yg rtha’c enable their synergistic participation with ABME to form more
blood cells;
(v) contacting the primed SPC with ABME or activated mesenchyme cells in a medium
for a period of 20 minutes or longer to achieve in vitro SPC-homing, SPC-engraftment,
SPC-activation, SPC-self renewal, SPC-lineage commitment along lymphoid and

myeloid lineages which now yield robust hematopoiesis. The method can also be used

i s devel oped enpl oyi ng a conbi nat PCNIR2005/002249
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si gnal i ng pat hways that enable their synergistic
participation with ABME to formnore blood cells; 30

w@ 2Qosoees@ct i ng the prinmed SPC with ABVE or acPCTHE2065/002249

mesenchynme cells in a nedium for a period of 20
m nutes or |onger to achieve in vitro SPC hom ng,
SPC-engraftnent, SPC-activation, SPC self renewal
bgROPIipristegeelectfiiof ik therpoRYANiohh & dndieel SPp, apigscghce for

heﬂﬁagl @hlch now yi el d robust hemat opoi esis. The
can al so be used WD 2006/ 092650

TRETesBRONE Oelmay conprisg ofgsHs ebipinahle frem| i jresh bope mREOW
DERE r?ég%guilrcﬁﬁ Qi tri? drEiee béﬁ o afl i:lI n?aépfé]ﬁ%mfté?ﬁed in a suitable

SpeciT1 C purpose. he nesenc my conprl se
cofture elel mnodvch anksbive’ sfiviedified Dalbec@p% Mediyn GV sunplemented

"B By RPATEG B A, Selh gt e i B PR, SR

yidd€ 00% mnbitadnésemdiyﬂﬁaﬂl tedls Grogboub/Befi wmk§ |afON}-4 serial passages in

YQ}HEIE lrceelgelﬂ{ﬂ' Iqe%%:gl'{lgg 1o%r’ corgévr? gp%élﬁéfnﬁtgg}:@{rﬁge at

37 &m&eﬁmh&iﬁ&l amlslblﬂrd of Sab%EarBerﬁdlmdk sndzef sterile3odditions

.seri al passa es in tine ce cel

i3 5% PR E A Crihe Selt R SeR e erBmtifon oA
AUfidstHitRd albove fike mBeuinnfoR bivadiceil ffdnﬁtitlaﬁ mpmaf enap foe IMDM
% Car bon di oxi de under, steril e condi

vifho 303 SeTHmEANg Sppplemnted, i, Pisgs P Rth @S RS et L3, B s,
s(e%? Gélpf&cﬂa' QKieﬁg%%emﬁ@@x)owtbPﬁacﬂ%S ﬁfchta@%}dliﬁ@y(ﬁetlﬂ hel GM-CSF,

medi um f or cell formation enplo
GCSE: g@omtb,vlmhaﬂsf g b ot G 8foughe ﬁul?(w é*rm%afwnﬁé W@H“
q%? 3 s hhadrREL %ultdr&— -condiBH Wherbby blood (cBIMcERhies feddil Glell or form

ecific growh factors such as erythropoietin

calsaesnm SRy e GOy ARSI HigIneLBHANA B8 Srther BYAS e
&1{ %{sga}gtg%lgh G it HESnd dﬁef@'a@e&?\éﬁcﬂﬁﬂtltﬁ@% bdird 8f Aﬁl\/ﬁ?ﬁlﬁctlon

ture condi ti ons bl ood cel
ig mfmdelmregtftomammmmtwc bemtomtwmo@yafﬁm@p@ awx/ foreBME

yi si bl e/ di stingui shable for further analysis
(EE%%EKBNﬁzAn assay designed in a simlar manner to

‘Hesavsnpfantsetchymsiee st be @swalf fo SRR ereation andepemgdent upon the
referr ereafter s.‘q [ j L.etLi
BEEHG RS s sheasd yorhiahe bf Rl R R By bbb sopled o
rB$eD if inofeastrs darbyseil the edguied meteachysed cdlomunABME Usually, the
creation is de nt the nb f SPC to be
%‘}%‘B%%fé%e&e%hm ﬂE“a%ﬁ‘gPF REPRSEL S be sui t abl y
HRakes of QontiBiely @EYndHyELELAEE Bith dRalapsietic mddhators may be

requi red nesench cel | ers.
asHOHRek D EOYRESE ﬂ&%ﬂfgrm@ewﬂg %%Ppiq%la#o O&‘I%PgF%SHSIOH of

HetlagRtodeRfer id MO &AthoF0%RAIA ahd ﬁ@?p[f%stﬁél @Ellwm| a sehdagd cell
W th henat opoi etic nodul at ors

ey sogition sen eenyadalof et & fpurh “étﬁr% ﬁP‘b ﬁ%f Sate g ‘etvaled and
ABUH BIQNSHERRNR BOuRH, wHERTSOP Bl dukdtioh MM tiscful,
Z3 and

eru keeping the cells in a standard cel
even after the hematomodulator application is withdrawn.

Optionally, the SPC or a population of cells that contain SPC ( Examples: Mononuclear
cells isolated from the bone marrow, nucleated cells from cord blood, nucleated cells
from peripheral blood after mobilization of SPC) may be mixed with the prepared
ABME such that the ABME cells are nearly 1.5 times in excess compared to the SPC
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culture condition for periods of 0.5 -24 hours whereby
the cells are activated and ABME |ike properties are

wo pabaoeadso whi ch | ast for sufficient duration tPCT/EB2EIF002249

useful, even after the hengf onodul ator application is
wi thdrawn. 30 Optionally, the SPC or a popul ati on of
cells that contain SPC ( Exanpl es: Mnonuclear cells
deBoLigt eThd SPManth ABMBenayabe suspended lire atconhmoal thadigm @ml kept

cord ood cells rom periph
et orgiepd B HARET0 SR pag AR RPTAGOF e yRhs. when
qpeegahtde adBiMat snalbuiidbit surface ABME celslcan a¢ eoataiber gr dtoumd

times i.n excess conpared PC WO 2006/ 092

thny Tt Samo oo DM g Ts S oo mAtBEe e

sQﬁpl&H&ﬁ&ﬂdﬁlﬂ othBr Bage@f¥Ti FeqiRel biearh epdcERtappli@g6i hay bé ased
period of at |east 30 m nutes under appropriate

t@&‘l’%"b?‘ét@o‘ﬁ%wﬂi%§ Ghen  SPC are made adherent on a

Biichakh@atimrat ¥6Rh ABMECER! hetndctodaRitdi Gaottd et Aid th¢ @ititbn
them Further, a nedium conprising I 20%ser.um and

for whishnataingn deich of mseenshygead sellsrie iR Bricamacted Jenehtaining optimal
Es%?tg G SadSink FRed Eol &Yalﬁ ardho e %l@ﬂefrhiﬁe@ﬁ\@abl? Bt @¥e, a
ed fo coat both the ABVE and SPC.

usefnt emee af coneerttatinng @mi eurpiignt oictheia trepfeeat @ﬁ@@@ﬂ@m@ﬁula@m
for which a given batch

& cr?r)g%g%cﬂ ?S&Hf?%u?e{ho ‘be contacted for obtainin

In pmothw embodsnﬁrtt,sthmgocnsanya@mstdtth esempripentgd cnliiresa of

ete d ' 0;
I‘F%lﬁ) g‘g 1&1?)1% aétglﬁst ?g {P}fe%%tg{?mé éll}e #@d iff as?tg %ﬁm 1nld§[§5‘at191|1 by
dlfmehmemahe tedivet ABHMIE had SPC aredemtiiniededl ohe p@npartment and
erves onI ui del anqt.her

i 5B Tt s R, o Biriphfle 2B g STRAIRG agfoldor

iefatohedulaiong drdecohfabiedi totie oflishéwat apcepsdits @dnmpmmble

in situ during incubation by diffusion wherein the

CRPPEMEH. ABME and SPC are contained in one conpartnent

18R dhothehembddihett ethmbésmsvudtqbtemﬁeeﬂaa EMltuds sydREi wiadotie the
grom h and differentiation factors

Rl BN 200 PR CotiBeG B o BIPPPCRBPFET oHfjoying the

HERGHiBh © RO ' BhpL8RP! Quink® MRASIIRNT conkRtiN€t ndAEwith
enbodi nent, the process is adapted to a flow culture

l@y@{(@rﬁdmg}rew@ﬁhtsg@tlo@e ﬂﬁ@re@patmmdaﬁ‘@ tagpRrcolatg or flow through
0 @P?s' feg 8+o§ram&apﬁ9ﬁﬁeé CERE th%EE of @«Ldldmg B 4ddmuldfon of

Icat1 on"nmedi a conpri sing culture nedi um
I@mtqpoterm dnhitstoruganelatedl newrelly sy ped allowipg gontinual nourishing

cft%glllgtb(ﬁgs vgfefsﬁlrsr entiation nmediumto percolate or flow

[s in a programed manner for the
Ipumms baweffoedaluding thetcharsaeitthein Inaetigatians thah #nenad pblll@tqu to

SoBRb b SheRERE LAEn LML Al Yidh ReidhlothoBehoR IR

€6h nour I nprove resu
fonnetotbe readi av SP(E awrfdumﬂdo be gcttvbﬂed v praeoting robvei hematopoiesis.

Wﬂ\e/ne ﬁltelsgr%‘ta Im?rrrl ers ofe1 gP(ll arelc%ntg ed va(hl senc{qymél cells as reference or
with ABME under otherwise comparable experimental conditions, a significantly high

number of SPC are recruited to ABME and when they are further processed for HCFA

a significant increase in colony number is found in ABME compared to the reference
implying enhanced homing, more effective engraftment and robust blood cell

formation. This result signifies an increase in the proportion of the activated SPC

N
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continue the contacting of nesenchymal cells wth
hemat onodul at ors when ABME are found to be ready or

WERG6mywsd ound to be activated for pronoting rpOLER2005/002249

hemat opoi esis. \Wen the sage nunbers of SPC are
contacted with nmesenchymal cells as reference or wth
ABME under ‘ot herw se conpar abl e experi nment al
preedint thosmplaingilying firgenthaysaniegiPmight hiverexgied thoguigseent
recruited t.o AB n r ft
stptg ran‘ifﬁt red g, anl\éEP?%g% %n@?&g)s{%% }%V% g F‘%%ggnr? un‘Eer s

intRuRdhd propusiidn @fmnpwt@cSRQxdllhe reference inplying
enhance

on n effectiv
Inbarnagar Sl 1me|‘=n6, varﬁors .FﬁYe 1d? etlgilcj& ?9%3,%% H&ﬁ%grﬁﬁcﬂﬂit%&h
mb B A%fuhdliohfilRy pf ABME kueh tioft tlteh@rraaitsmm @P@lumlent of

e oSO R i oy s

b&WbdrSithriMeand a@S Rkl SBC Bivngdidfernts ie dlelrmeﬂ cyde regulatlon
activated state and/or ma havg under qone S

A i TBES (e PSSO B herai s dgmepdor, ghe iédRve

J&nataroresiredicn®nt i $ihe ulsmE%Hﬁ-@E@ldEﬂU drugsl @nditling etk adverse
negati ve hemat onodul at or ich 5 nodul ate the
srﬂmﬁ«totsmmclate\ﬁ%fh chewetheige % t he normal SPC attain
TBF? Vﬁl 1@lflstraﬁH' 185 R MollSW M CoxadPRh tRat "aR€ Pravidednfor
deve o ment of protocols to distinguyish
llbsh‘ma mnlyomdabt maerat fodinibihe gapa Pt BP@VRBHANRY TRHCRH G SORES
§ cell cycle regulation characteristics. Thus
€ process supports a therapeutic reginen for the
Exemektli ve dest ructl on of leukemc SPCin vitro using

neo stlc the adverse 10 side
g@*’é&?'g" g’%‘i ciPal We%f'ﬁﬁgﬁeirr%?ﬁer apy in vivo. The '
Bohy gatrow I@elﬂ@obma(hwdl frdnm ﬂtac atestchr pip bohes, frg |dﬁsq;ws¢dgw@}(@r{§g0§g s

I I t .
I\%%i?tflqdﬁ:?lﬁbc{éﬁ%x/geg%l *‘t o bn;aﬁ%ﬁ%@cegﬂu%(%e@ggrtl Marm%d
aft QEHse Rliree tEﬁ%NE?zhiESt}EX@a’ii’(d aqelhuhﬁ ty) c@iEctngicals aa@h time by

" preparing nesen na w.cel | s
oGt Bann T poarTIaL B A8 kB CRERIRELR 558hls The vaspes
Bdoly dels (a3 GVel 08 celldpdieflieptupal 7&%@ th E@DWmd(ZOl\%I\ﬂttal @lf or

obtain a S|n | e cell suspensio a ed at .
humgg tsepupy gad etrl GeH sCUlfuEeh coritians W?ﬁ}gmﬁl?aelr et flnt&plcal
s&ﬁhalré tiSRE r&uftﬁr@%ﬁ@% 14388 Watd (928 ﬂéHRs lecfbnd}hﬁklhsdnu USAatchus

-3000 RPM (500-1000Xg) for 5 m nute g ﬁg i
chsinedn 6Py slaYSaﬂS Vet Mgl IMpM g ¢ e%m% & iy Sovera
pqgs?{?es'ori} slalVi¥Vh 206 c AR S6d BE %ﬁm@ ﬁieﬁluﬁlr T yb‘ﬂdéfﬂ%/n aRET 31Paskdpee the

culture conditions. herent cell | ayer on, a
intyipsic dlematopaiqsiarie. titss thbt)’ctﬂ tgufeeﬂ@er 4l heplatpppictic \gefagies in
nge-lt_]i;y%cellgio@es §s§aysBﬁCﬂ)ﬂeé &a Worﬂese%'\} BYR ar® QB@in@&@taﬁ:ﬁlg

pl al n expanded
ﬁ‘dmt tl@?ebonle msBwecals aftpla%-éapgs&g@f The m@@?@ﬁhy%@élcpllsc‘khtftlﬂﬁdethls

: way are sultsﬁn?or% generat1c->rl¥ & &I?I{/Ilﬁ)by n?eftﬁo%g dScRPSBRERSIWe

b) Preparation of SPC suitable for use with ABME.

The washed marrow cells obtained as in step (a) above are carefully layered on a
gradient of Ficoll-Hypaque (density 1.007, Sigma Chemical Company, St. Louis, USA)
and centrifuged at 1500 RPM (1000Xg) in a swing out rotor of Kubota centrifuge
(Kubota Corporation® Bunkyo-ku, Tokyo, 113-0033, Japan) for 15 minutes. The
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25 intrinsic hematopoiesis i.e. its ability to give
rise to hematopoietic colonies in nethylcellul ose

was®ayxese | ost. At | east 107 nesenchymal cel | BCEHIB2005/002249

obtained starting from 1081pone marrow cells after

3-6 passages. The nesenchymal cells obtained this way
are suitable for the generation of ABVE by nethods
rdemsopélens gellse( VB avecollsyte®fiephainiashcokysRa e1giwaghids times

\{gg{ IlNrjltéﬁ/{ lg’ éo?x %@\%oc\?gglgg ﬁc 14 :]{bgﬁXgEfcf 1%!\(15@%4 olis. G[k% W@Qre

therastispandedht Fsuieble dlelquaqm@ -10d oSyl 1n 0apM snpgmemed with

858l o REB R e S o, rSEep 4R i B B i

ARMIEL iThet $EC 4riuikely ao Gorfoandatd @ irBam kmdrohmsnthjmlar to MNC
ﬁ%%($@§3 Japan) for 15 minutes. The WD 2006/ 092650
£9 82805/ 002249 15 nononucl ear cells (MC) are

olilhgabed furtoted e mehed hackeh ayed aidwah dNasBed]3s with

tines .wth by consecut | centrif i on at
D S hR e e R TP A e 8 800v8 e giipns:

Wherﬁre‘élwkéda@]ﬁzlﬂed]ﬁlvie)‘e fel@@ré’@r%uﬁﬂ‘d@ ﬁbl}l MNC! iMdlbn, by using a
suppl enent ed w hurman or. fetal bovine seru

R 5 B Bt (AL p Sgaal N 00 i tNOBRaVE. Pathdhe

éﬁfﬁfa%h@erl@ Hsdoeibn, BRhdugH Rdy ofheY kiRble m@&Ro® B bOREBNED34"
simlar MNC isolated here. For illustrative

slls pox @@o bf: tharvasgechytlenkapheratin afie dheigmpbilipatipn irpmvie mpgrow
lﬁﬁc{péultﬁﬁle Wietﬂa)d op ﬁgﬂll éérc?ﬁ‘l()bc? Rash4+ LR At B8 ﬂ1e1r CD34" (CD34

ressi ng simul ate the above two conditi ons.
nagetive) @qasrunsena be@mm afiel theirweseniatien e AGME @lfo vieldydesired

I
A0 WS R0 W R4S b g
sm&dﬁéﬁbmWwenmhmﬂmstrgct|ons al t hough any ot her ]
{ t
R IR SR AR et P PO Rl TRY o8P C:
Several tipenmants owre dydectaiiot debdraineehdt cmmbsmchﬁmaimeﬁmﬁrt direct

N T N T s T S

Ppasent aid aearlyosABINEAiRm Wetd @xsieed ted fypichle SIMFAS medium

The SPC par.e this er naln uita
PFPrisHE Gﬁi{f? qﬁﬁlﬂosesla. Vi faqgr;Pafoo BV %bfxcess
aMRﬁﬁf%QﬁWﬁHbu§ﬁlrlf&d Shil uhmah SpReineREanes Hind hfeﬁq@mspaleﬁd ¥§i6ny

nunber of SPC, Several experjnents were condu%g ;
ana

gardating reoviiatacieis diah e celblfeshnolegiss, drosta 2. More
dpBEikeia CﬁleQﬁlal%ﬁQs Q)?lﬂemfat%bgieud BroWRIE &8s Qﬁedeﬁéﬁﬁﬁdlﬁﬁﬁ%FA

nesenchymal | s were cultured 20 separately and
wear Ry hgqm@twabertlm epsrwayililitex p3s &4-mb) aOft yF@'tb@Pme@PO)a

gxg n?gmﬁl'llﬁit QS(pnérﬁ‘l “%fhéfém €e IIFHét&S(IQCF?addW'\Aaﬁ@am per

erum al ong w t h excess varl ous
rpuhlnten a9 ag{unl Huergh @p@tamﬁhoeyt@%mmph@ Galeny Stimulating Factor

CRER TR ShhEOrBky ST rNG SRS MERHATR Wekol

1PB), Interleukin-3 (IL-3) and Interleuk1n—6 (IL-6) {all growth factors and cytokines are

from Stem cell Technologies, Vancouver, Canada,}. It was found that the mesenchymal

cells prepared by the method described herein, were unable to form hematopoietic
colonies on their own in the colony formation assay medium even though excess

amounts of all required growth factors were provided.
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specifically, the quantities of hematopoietic growh
factors used routinely in HCFA 25 were, 2

wo paoeoseast onal Units per milliliter (2 1.U m ' pCDiB2005/002249

Erythropietin (EPO, 50nanagramper mlliliter (50
ng.mM -1) of Stem Cell Factor (SCF) and 20 nanogram

er milliliter (20 m"1)

aatheowe) pée%emeﬁﬁasé’g)%@ﬁ &wa@te mﬁﬁmbmgl el ygye first mixed
Q%&% )100, 0 AMN O G¥ldert $PPO R aBleh B0 %ﬂuﬂgs AHRGHE processed for
(G ., Interleukin-1 beta (IL- 1(3), Interleukin-3
fqlqnysfonampnl aeyst Sy IseYRrY qrperignts, 4 Fongistonk Fupraveregng i the
ﬁﬁ%e?Xﬁ@&ﬁ]ﬂﬁﬁ%@ff@h&%nfafdﬁme& % was SEGIIRNAREBese two cell

Vancouver t hat the mesenchynal
yoed werp nmp@dr eempsyed toea rRkrensd Vﬂ@swnlbél@ ¢edls of MNGeyase used.

f%gﬂlggﬁageo wa id H’fgrh&p?'s%' ot Gp! ﬂ{useﬁm,o%mm%h{enpmaany

ony assay ne I um even excess
ﬁmmtrmsohwﬁn@il Wltlu duuiseed oglyomedenélyotab p@lsvmsehlgﬂnlmwmjdﬂe and

u redo CQ&)E m%gg Osa%ﬁfl q’g?/ 1982%%9 he&lgtob%le M&ﬁ Sf%%/rvrée?ife in

peri e Sane nesen
fnmressted mxméﬂrs and belhmrdf wn]];O@hélOMNNCandheiesbnaltynﬁlﬂ «€llf overe

d |
Ppsre g 7 B e ST ap ey BT PG & Ty RGeS
innpliicly HIFESPC prdsenh i thall}.lmb@rvveamdlo&eﬂ)rbdﬂcamt tBhigihciehse results in

LSRR 6L 5% SOLRTNSEGIES S0OR, WSRO 1SOE By s

- RAtWalldhE aGBInbMatdn dM¥cthBEtersused.  The increase was

ranging from1l.5 to 10-fold. Thus, the enhancenent in

Dot enfactingematoraedulafon pm Bresemchymalifsllygelds petgen rgsults:

TRSSRGRYINRE of ik %%m%ﬁoﬂﬁlﬁbfs)ﬁeé’c@rdpﬁﬁﬁzﬁtléﬁwlth regard to their dose
unpr edi ct abl e anong sanpl e The fact that

Hrthe 6‘56‘]1@( fcopigetingitade P’@P%@fi sigce differeatlasehen, pivpeseachymal
and nf6 %b@d ot the gmeyheMAﬁﬂnd\iN&&@&kfﬁﬁﬁ&y cﬁwrﬁ%an%kﬁélmems
wer e rocessed together is evidence of

a mvmtnmhtermmeétheﬁmkgynqrﬂea msr@n@ﬁyﬁrﬁmgcpemlt soulcil he viiei us of
En)?o %Pph&ﬁa?&ﬁ lét&s tﬂh fhe V}ﬁ’rlezmngﬁrg&gﬂﬂﬁﬂhvl%%pelmoschelr

ease resu activation o re-existing

dmhwe qngred;cms)t Cﬁamcaf bematoinodulasbrs nlewbSFl’@giu@f ienMdahf to 500
1620? 1|‘ ﬁ%ﬁkgon% a?l gpqng{ gi%alglrl]en%ggsngo%%?org i ‘the ﬁ)angey Iofe | ICPS-SO
pied Ivmars@lsmbrtss 15 The practical use of t he

emgt onodul at e |mza|on W th re
o R e e 8 oS ¥k byt verd VAR ' Sontacting
meaihmceﬁhpmﬁnm@naimﬁéaﬂaem c&ﬂdlﬁéﬁﬁﬁ IMDM&&T&%W tdthan serum or
may respond to.the sa ena ul at or
i 1Ry R sebi R, SRS ARy (aRes sTi Rird) Ok repared. The
&ﬁﬁa@{’emceﬁéﬁvgél’g altienlt \ﬂasﬁ&ﬂﬁhﬂﬂes usin€ B \tBib @My rédddinh IMIDM +20%
oln cou e. e us

F oI Wighosbhemormediaiers pad wied a3 sheh ppafics hgwetsing theomesenchymal

&"1‘15‘ |QeHi B HepWidstdt tﬂe%ﬁﬁ)ﬁiltlétpoftzn @itiro REVECObhally, ABME cells
gLPedl ents - Chem cal henat onodul ators in the range

ANV S @Ibs'«?o’@gﬂs thptowidivisteibute Blem indyg ogp@re dimensions for
bAHEHRGh QACI‘@@PBW gEVRICOSSC bid LR o ARIEBIMFE 401REn and

I Co I\/b ar solutions.
ept together for a suitable duration (range 0.5 to 6 hours) after which they were

processed for in vitro hematopoietic colony formation assays or hematopoiesis.
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In order to create ABME, the nesenchymal cells were
covered with the contacting nedium conprising

wheovanospaul ators contained in IMDMw th 20 % PCTYEB2005/002249

serumor 25 fetal bovine serumfor a desirable period
(range 8-24 hours) and renoved. The contacted cells
were then washed 2 tines using the contacting nedium
T(hnmlw spenirsrasyriagkt hots of exnrieniu (cavdessinm menpryisisan sells

Wc‘elljg exp% ecf"fot ﬁEseHﬁéMﬁ? 1RO 'Jﬁf@r@ﬁﬁ%ﬂ[al () i &ﬁ‘érélﬁ MNE! Gbre

osl tion In vitr
e@rtse«b mrameyqnclAmaE celdd ccsﬁacmdnwﬂe achielbgionl raeglnto[ﬂ“ G§ 6 pbes) MNC

t hat
SRR bl PUShL Bt Soh O L b8 e S, L PRSP
phoboLHl dcstaf(-)itieladBMEY @ive randeerd agend herdepptd (bYBNG expobat to

[ le,d . .5 h [
n?eﬁg%lh%@? é:%llspt:fler gtéllsvg@ I ?lﬂ%ﬂgglc?ta%eﬁéa&%%ﬁr}& %\{& ﬁ{eg% '8%[5 3
ahObdtR]. | THe ressifiays showhiarfRuepoindirsas tidkr2 006/ 092650

B2005/ 0 17 Thu nt or s dert ook 4
@B Frdied 54 doloRinardn A edPoEd o
(B@l@ocﬁ&élpﬁﬁldnibﬂ V\féﬁﬁﬂﬁfhh& retliclC @letes grohteh @i hu@bat and of higher
treat ment; (b) wherein MNC were exposed to
Cﬁg‘élérﬁ?éﬁiﬁﬁéﬁ 'cell's contacted with a biol ogi cal agent
(C Ehed Ldiokied of\RiEs wersROSREd! SurpiRERMERYER! 4 ks Sreater than (A)
contacted with a chem cal agent 1 [ 12-o-tetradecanoyl
aBdﬁf%ﬁebﬁlﬁn@ acetate/ (-)Indol actam V gi ve name of

%ﬁse&@ﬂlﬁ;r Blbdiek Here %&1’%@1{3@ stiPrisii®$ gRaly fah &F&r'(ﬁ)
eate an | nmunol ogi cal agent [activating, an
E!ml&t}ﬂn beta 3 antibody]. The results are shown |n
figure 1 and are as under: (A) In this situation, few
Effesoof lologicaldiennitqgwictic mainlasers| yl arity were formed;
1(hB) IB’ﬁmailooemethcd)lcomp@@SmeéCf(bi(he@bllmh%dﬁ ineone gilbleeof a
nu IS ulagi t
e "R, pMLEPRL | Sk BRuL, ek
Ergms:tporétm jan® SMHOSE) drat idhae n@o&);sar}amdapmr(maa@ramdmah (EBymple:

BB 517 BSOS AR g o

fESh @eteelly udeodetigutiak chedindims [aDBIé’O & fiepalsiitable periddh@ange 8-96

arati nrrethod conpri.s > cell eld in
HBHE A P FBeBves SRR & GET RS20, Sariike
ambg% S8l i) ramd uihat Bioldgfos R Mphetomictiylbior-Qpoi dbtained amd the
F) that is/are necessary, i %pgr priate anmounts h
sclgggzﬁﬁ}t,e}s uset} i FHCB’pBr 5 ps qftebam proggasiBg o sgncepirate the
d&gvﬁngi]édle‘h% Fr8eB@ SBie t 136chaB bO TN bt A1y~ fobk iack ripm ¢Hilked

cells under cell culture conditions at 37C. Afte

egyirenaping ofyeh’ € gad Madhe o8 thy@ringiglgod pifinity ehpieiograghy, Briefly,
4 SiiaMie Ciffiﬁﬂt Q%'éﬁdf ilﬁlﬂgﬁhiéarbﬂ Qnﬁtrfxe(fE&hﬁ?l e%anKB@Qiaﬁ)se) was

centrifuge m nut es) i ol ogi cal
th]gqmathgriwmtomodula‘@m f\@p,@bgpr@gi toHkin a low salt buffer unabsorbed

components were washed away by the loading buffer, and active ingredients of

hematomodulator-CM was first selectivély eluted by a high salt (Example 1.5 Molar
NaCl) buffer, and then concentrated and equilibrated to the storage buffer, preserved at
—70 °C for future use. The other two biological hematomodulators, namely, Biological

agent-1 and Biological agent-2 were identified to be TGFP1 and FGF-2 respectively.
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supernatant, is used as such, or it is used after
further processing to concentrate the active

w0 n@oeglesnt s present. The processi ng of CM geneCEHIB2§05/002249

took place in a chilled 25 egvironment of - 4C and

made use of the principle of affinity chromatography.

Briefly, a suitable affinity |Iigand imobilized on a

Bialogical ibesampidlafansati FOBBphatt BEBR wase caealiersitiio ABME
LM, e t :

DO LPIHLRITEM, 408 (RTRALRCH B0 ARMEeidH Sbicope i

disviacti Agpibaliyf the, BiglogicaldiematniodylatotiCaRt BGIHH1 and FGF-2 are used

.nemat onodul. at qr - I ' hectd i

ORI s 123 o AP0 g

tooine esstunatie doatadt the umdserzhameldedls foh@-2t bowagendaf delr quiture
reserved at  -70 G for futuyre use. T t her

BrEiot BarheilB AP, oF MOTuE Rpurtaf FhGRE e retaed

mgeities beadie Bianifsginctb calpeatony widnethe dembiofnodulators dve used

GH(3 d FGE-2 re ctively. 06/ 092650... ,
(BiEie 15 ABSrB B 8 moh BOE S e ARG, Ao dFigpieg) or if
ubbRithan BibieEical élem_@tamedmml (F;gﬁm‘ iB)ci Mtﬁ%&&w&ow gﬁwgl’ensity
appropriate conditions,; t,. the nat (0] e
9 iaed gelsiogastineacheass Whhgrlaigafo thw%{@%w 9{ ttﬁ? ﬁ@ome& The
#e50lcohea! alderdiinedoaily akén GlvbseddHyndll @Ng & ceht@td with

used in the concentration ranges of 1-25 nano
hemaippaietia mogulatAs\ and 20 % hunan or fetal 5 bovine

Eﬁgﬁ?@ %glilff&@ Bf"ﬁiﬁ)lo 1281 HEREROH o hifthto of S6lofy %41’&1%%1{ S

I culturée conditions to generate the :
igventers ihaver fefermanegl bys expsrigents ABNEABMEapkigined by the use of

er i | AR is t
RO FOE 0360 TearlP Ol i i ol e MGAEO %%*?‘%&;mal
dells whett ysedisemaratels end éaghaichcABME iafigely aniscible ithputgignéficant
r i . ' ' i cal hemat onodul ators
%@“g’“ﬁ?%wfg)“g B%%%%%%ﬁ&é@%ﬁ%@vgt he density 10 of bl ood
A& ettlof etperimedts ipartaniod tocqumatitatiie, hcage bgtidis colony fermation assay

cel lul arit f .the colonies,,.Th est. col onj,es at. .
Fhrni el Y SRR oot S Sy HiBlogica
dyentigpei3at doatrald didfas thelr.coftsanyitheTGEp IHffsaiet3 AoBiological agent

i ol oqi . he ietic | at.or .gn I f.or npti on

18 R L kiahS B Hhhtaaernanr By v iRuby coRb Ridain
e@&ig_aisefﬁﬂal?)épdcifﬁ: umtegg@f; inﬁﬁd%ig@?mmeﬁﬁ&ﬂﬁoﬁam@meﬁel ynd
equi potent_1n creating the ro
Niarplhaan AGENOMS Sephrareng G oitnds TR AaAed, Granulocyte-
Ma&sﬁmg@“’(émi) RleEuMot B Ukinfil3d by 6RRtthe ABMMb@L ih@TG@FBhand
its parental nesenchymal cells. A set of experinments, .
K- avene Aeprycayipawnt nagreaiiag the reeppgves pBMYE paich spgped this

deREMah i/%ﬂicﬂﬁ? aimuioN b ' EBPINE RYIFRY E6:@lakidn M@ ndicative that the
performed: (A) wthout contacting wth any Biol ogi cal

ABMiije aapapleiof stimulgingcmwitipeelt pspgeaitare fo fopaimoreagyt Bgttipotent
' | 3A Biol ogical agent 1] or FG--2

%EIE g@?‘gﬁ&’é’%f%i(@@ agent 2]. It is evident that the

Indigorn3H;, eppliztite haveshomytheABME cregsetthy the usei id&gBs or FGF-2

ik SIS RS A0, QY bl t L2 Ay MR 0GK Erhddi sted individually.
Each of these two ABME is therefore suitable for mixing with the untreated

mesenchymal cells. By contrast, when both the ABME are mixed in equal proportions,
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Macr ophage (GEMM), Burst Forming Unit-Erythroid
(BFU-E) and Granul ocyte- Macrophage (G are uniformy

warioanymsed by both the ABMVE and that TGH(31 apdI/BER005/002249

FG--2 were nearly equipoteni9in creating the
respecti ve ABMVE \Nhl ch sustained this effect. In

articul ar, stl ny f tion is
thi preGing P8 it Atk e“ﬁ%%wgﬂq th g%‘&avag e Tt Figh: prages that
tHéiJ dré RALBIN ar¥iRBRAE In0fatiurd shd ¢ MntRERIcAEW mul ti pot ent
Il's equivalent to self-renewal. In figure 3B,

Fazq@pml%nlﬂﬁeﬁ&& shwmemmpom@@a?wnwylw dormatiogs
TrFihvihtotd hdvEHested sdfbrdl %e&%ﬁlm&dle%@ i hiddbiBR intracellular

untreated nmesenchymal cells when tested individually.
mhgmratlﬁ@g@/@rvwsmw suchtafprationp ok vergsy ef profein kinases,
ﬂﬂtﬁhﬁgz Whkh V\:?] c[e?@ﬁcﬁﬂt kfﬁﬁ&@nﬁﬂi}dr@betﬁl@ﬁtl ﬁmas@y (Example:

contrast are mxed in eq ual

Rﬁ@pmqspl@ﬁdyl 1mltghﬂ@ﬁmmgerﬂmt/l¢®m@a¢l MEM@BKL PDEh Ak,
AT ARR) Ol a%h@m&@@ét’p%ﬁdeﬁ@k/ﬁasteg@ﬁﬁﬁ '&Q%ﬁ{&d&msmg hases

roves that are mu
Engageni Q:lGF(R,I nVESIFR; e EGR&IIF&r e Iﬁﬁﬂﬁ)deﬁ@qepwlr-%@m’ﬁipb@me

lél%qs%ER]g Gt Of &?ﬁfn_rl%&e to gaat gfginﬁge%}féﬂa?g #'lg‘ﬁ' oﬁiﬁas%&ﬁxample’

MAﬂKt-ldme eandc pmmﬁmmm)atc% don adependentr msesgceé? CaM

B8 S A v IR BLEP i o s

ﬁlﬁdtiohﬁisl lagoteytidl m&hamﬁlodﬂ%}dm@ﬁﬁﬁmnt ki nases,

[ i pi endent k| t

T A i phesens s AT SRl fiftias anee
Phiautdkis, ho@@&ﬁmgmm wa | d0va thesh o epeatasium where an
ki nases( FAK, I LK), receptor tyrosine kinases 1%n oat\ng%%ectwe

qu:oRnatQ/E@Rnt p eq_lpiomp@iatgp}vas also present. Preparati
HeRfaRRloAL e r§oﬁ§i4)ﬂ_sh hfdP r&l'uféﬁoﬁ- QrkdoRRasan( meiBhyRial T, 3rlqu1re

Receptors) and intracel |l ular Ser/Thr ki nases(Exanp

qupmtiK-opfimizgdomsisceyBghopapieher penseytration of the é‘ﬁmélféﬁ’éﬁ‘&étﬁ’f nor
lgﬁ%}?lsd&ﬁ&c% "Em%ara‘ﬁ?e@ %ﬁ&rﬁzsu‘&b nas&ul r§‘lg9 mefn)é' lnﬂ\/IBﬁﬂo 100

new nof ecul @ capabl br’i ngi ng about Such

Niolet ﬁooh@nat@n@dwbmre and émlm@sﬁ@ Sbris & gwratign of contact.
Ilnrm%thgraats theiBYenfdl?: V‘é rd ik thﬂ%?%a‘e&){ﬁﬂ%téo"ﬁg bt 2bidflsfcal

con act or a sulta ratlon
agemlané 8 -cBemicgliagsit neyi mgsmmlwlkyan D6l i arhetten ABME gieation

cal ere.an riate anount of
W@Wﬁﬁegﬁ%%uﬁ‘% Y g%n %ﬁles‘gnt Preparation of
Iaf faacthen easpbre,rmﬁhe nmhmsorhawel ultteomimedin thatl uswtablon chémical

C act, nesench cells ar ef ul .

R B Ea TR i) ofresS bich e Fimalid, ntite o5 dgeribed

Heﬁﬁn B@W&Eﬁtfﬁédﬂhﬁf@fodﬁl@forﬁ to |11Q1Iitgfe:r tlha‘tahé}aplbmb@ SBGT'@ulescence
rantee hetter res S a eful range be
Ihﬁma?@og‘éémr L) 1t|d ‘QP‘a‘Fto‘P tﬁf‘e glaﬁ? Qeg‘%\?] §fingulatory

dBiBvbRmother l?eénahﬁwcﬁlai&r dur ati on of contact. In

anot her aspect, the inventors have de@ﬁ{lm ned th

Eigiie 4Aothopa diat Brasoel diffypr begriongieticigediatars gregles Abne th

& Rebea)r sdgeRtind BYoAEL! BYRRIE dfitd-&ihlly irPRdiohL@ttatd. Pigure
better ABME creation
4B and 4C shows the effect of Chemical hematopoietic modulators on colony

formation. Figure 4D shows the effect of combination of biological and chemical
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WG 2iobabdeso chem cal

conpared to that when any one of themis used. In
anot her aspect, the inventors have determ ned that

suppress bIood cell formatiom. These are descri bed
herein as "negative hemat onodul ators” to indicate that
they pronote SPC qui escence. ~Such henmat onodul ator, if
Hemajopoigaernadiator in cemblec sheing sysrevan feming ABMfe Figure 4E

ﬁg\k/ %%s%ﬁ%pen@@ﬁt L AthudfiorPSiohDEsMB® ?%h Ok pRaL hahabmoduilasy, €

at the use of differen opol etic
Emmplaﬁdnmn@n@ml@éhmmmla@@ra s capabl e of
i.mu b I f
'@'xg IPY) orT Fz%/g éi&%%gmgg Itﬂlle éﬁ) ﬁ%)todg E]ea% t cﬁ nﬁ% IoJla\'f Hlo%ogues
dafaalﬂ‘a”l emaouadttmgadhd:supametamonmnhuhmmmahce&b Itlumygh the integrin

1 (?erp&? % fi%ga[s Cléeln%goﬁ%f)dél @toﬁﬁh c aqrt s&ﬁbf ec{y}og a(l) rﬁ@&%ﬁxiogﬁ]lators
5T/ dcB28aEeRAEY 9 withO Bielogivalp diembiomotdulatolsatand ics Chemical

ERBRPTHES R dEEera A EMER Por 169" ariAENE Thyolbce

Héﬁrﬁﬂirﬂddﬁlafb@s”@ﬂeoﬁﬁeﬂﬂl | lﬂttki)df rangEXANok H)O5m1dr<5gimﬁ alld gn (aainedlum
hemat onodul at or s nventors have ﬂgterm

GRPROE DLV AR 4 Bigha 4SS Sen- RBsBr oy agal 6 are

&aRRY Svitf thi’scﬁlb&‘iaﬁll 10 aaﬁhtﬁﬁlb VRribd (RASC 1122 NEoufs) under culture
nesench cells through the integrin receptors, act

aas R o WBishI HESSRmRL Pl ARMIE! Hnen e goksgh the ose of

bRERAUh R WnfodullBY @k the URBMYH HithCak hi¥e ¥ ERemical and /or
BI ol ogi caI hemat onodul at ors and /or Chem cal

Bielegicalhsehatomogdhlgtorofop pltainimgbetteréesulBVE i n vitro. Such
ASTHARRY 1? ﬁgﬁé@? 9 Wm&%eﬂtcgfoﬁlegﬁl% f‘dﬁ’l%fd%heh Ehetrf?@senchymal

range mcrogramm -1 1n a nedi um 1
cccﬁmara wied dCoNEN RakhBad By Iqqmt'aiﬁt ovhef at wlutm\nfrimnwp@mcal

Th atdmoud foli]% 1bo%§|t!)31 %51? bet%g) ?ﬁt% freSibthi ) Naf 54 ilf6 %H&Enger '

or a sul ours under cul
maidkidten suspendéad/ mvlelDM witls 8f c‘}hymrmlan oelfital Howinm seBME. wasrused to

%ﬁ%ﬁgﬁ%ﬁgﬁ {ng{ ¢sils %Oérﬁ}ggr ghe n%es%%r}]/%!afﬁelﬂtq %&ermﬁcsl a hi dgrhly effective
ABBIB redlltigyid ah ehan&inehdefl cobinich endibloadetlil fatnertion frovitro.

bt bet t. |t
P St Y P P, DA s e
wﬁﬁglmlmznal cells are used (Control: Dark Bar). By

I A T T J———

WP YRLARL chéhical Qgéﬂt§§00chﬁrtﬁé§ﬂ Wil fornMnlotd dnti%@ﬂ%erfbwi)ﬁ Qsld e6lonies
in INDMw th 20 % human or fetal bovine s

afige gontasting @ﬁma&lfh B ¥En LRy pning Of PEC gy ltielﬁf%m befigfand more
AR ::I ngﬁ{edctgl defls Wﬂmﬂ@tdpﬁnfﬁg ok Ye&FEQES ia¥e obtdihed\RMEn the

resu I n an enhancenent of col oni es and bl ood cel |

PrimedaSPORrd pongbingdowitleidEe Bhe invpitersihaye idestifigdsat least ten
&1 L htecrheBYcaB hﬁgbﬁzgof‘%?ﬁug§§% Gnd %Q&lﬂé: td 1%1‘5\133 %lo}‘l\ﬂl/f)l%od cell

formatlon signifying that this methodology is also useful for the identification of new

»—e-

priming agents (latency associated peptide, 3-aminobenzamide, IGF-1 & II, mannose 6
p containing glycol conjugates). The priming agents were capable of activating signals
related to integrin mediated adhesion, IGF-I receptor, Mannose6-phosphate/IGF-II
receptor, cGMP dependent functions, or inhibiting the Poly(ADP-ribose phosphate)

25 henmat onpdul at ors can bePUFERR0050002249
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W@ ®nR6s® t hat they will

The SPC or a popul ati on of MNC having SPC in them can
al so be separately prined wth specific chem cal

cell colonies 25 after contacting themw th ABME. The
primng of SPC may itself formbetter and nore

colonies conpared to cells w thout primng but best
Rodwugress  Aimetigzht £mn SHCwHearilting: thas, ampe aespuolgerle dipstiqaaly

M"Ebegfg%’ Feeanecnbafal Wﬁm‘ng @B¢d. S‘?cheathesjegff‘ 1né 8dknts

emcals capab Erlmn | eadi ng

lmsiwlmm@@p@@sl@ ﬁlgmﬁpmla tb@f ¢re ak@ pspapied as emyeinagdulsgprs.
Ekg’%rﬂlé?lﬁo 539'9?*1@%%0 al so useful for the

I'ca on of new prim ng agents (| atency
Egeoimient ad pepti de, 3-am nobenzam de IGF-1 & 11,

ﬁ?l Orr?egerg:hglg? CQpl %{/Jllé %gov%i )680:% tn%‘?e)r PeTn ac]hsh (Becton

s were ¢ ng Sl
]DleklatcmdUSA) imMIOM contadng2 e @dirre sﬁﬂm thel oGiHfs Weneeoeﬂneot the

Mapnesce: phosphatel o e Wﬁ%@f’{,}f&@ﬁ?%ﬁ%@%ﬂﬁ%& saline

(G]BSQIIBRE)) (PM) 200 @e082H00 v%%h@ﬂ@%k@ﬁﬁ@ﬂ&ne&ﬂﬂm containing

Pol yner functi on.on SPC si new

R e AR A6 s B e e T b By et
mgaftsw g@ﬁ Afibr ﬁ@uré}gﬁ@h&atm&fw’lﬁedlﬁlhaﬁ& I’ﬁﬁleﬂdﬁ ﬂleaclgﬂﬂtm&re
nodul at e emat opoi esi s sjgnifi they a al so
washehvah PRS dnre fowtndar g & ml @&ﬁ%ﬁéovwmg Kiseigp and
AEubEIGEH HB7°0 irEFR IO, e oftiméd.0rdE 8 YO GRYIE cEflitichedBieium -
grown on a 35 mmdi aneter Petri dish (Becton

el legeshand g yssared INDIA @iy &0 FPREFt 207w Seming of O34y SPC.
ThhRoGE! ﬂa?allé’%)&)eﬁlﬁgﬁtx%eéb{ual dultfer HEAEMLAN ?ﬁ‘xgl ERETNERDmPIGRA,

cells were washed h Phosphate buffered saline
VieraXSIBRL) wisPBs) used ant dhereagnditipnggs H@ﬁwmg oftajngd from this

%ﬁhgﬁgé‘ﬂ? Was TRA 4 TGO A fgll Qhphfsch. P %sul} ul?qr:n]lﬁ FigRd 6

I shes were returned to st andar
(emV.i Fovassagn thet afig7 BeitigatieniGdmesaidhpmalicelis with TGHffd, whereby

15)? ﬁﬁ—rg% ct1 dAI%‘M‘E\Aﬁ i5& y %{%érq&l%?se&l S?%F}(-ﬁ/ﬁ/as %ﬁ&ﬁ%hich

Wer e’ ¢ Ver
is (cambbl ofi se‘g]ln@ uﬁ%cﬂlemumttmgfadlemom bet vicnitavf ABME for Bfbacting

ed. fte hour t he c |t
FeartiRe B Beroh S FabPc Baptelf SIS GRffnpgmes
thesetehypal telisrshuw trioCornaartingl hﬂmn@@&é -boﬁiB@ed 1(5 niesena]mmtdt &Blls

iAo T T, S B bbb v B S N cine

Juh@bls amdints on leeﬁiﬁﬂizﬂ@ bbaiyne KDF-0iof B Bs re2¥er CRERL4 to
used as a reference for co ri so The resul t
Ealézﬁo‘\‘iﬁweﬁf"r?tsFP@ &P%%O'Bttra‘(t’é’nc‘)f &%)Cta %\/i’é’ desgoying, e grpdignt by
&xddgedohealdimAlof SOFTRSENEHMEBe s g&hﬂicﬁty\/éﬂfftﬁé pl&deds3! |

whereby they forman active ABME signifi cantly nor e
Expeyiment B SDF-1a was rel eased which 20 is capabl e of

el t e C
ﬁl@k‘hb@%} g?ltgr ggﬁ? nQ‘é)n@ﬁt dng agsrlg%ﬁ% g&glr gdg 1{31? glé(éﬁ ddvedshp @6 near
At

nfnence aad wees covprediwid. a entrmers wredivin p@l}j@nl@gdo(l&nlbi TGF-B1
éﬁgt‘{/qu‘ﬁxﬁgbated for 18 hours in a humidified sterile atmosphere and 5% CO,. The

coverslips were then washed with PBS, and the ABME thus created were covered with
a suspension of 2 x10° MNC or 2X10° CD34" cells in 0.2ml of IMDM with 20 %

serum. After 1 hour at 37°C, the coverslips were washed with PBS and the cells were

form nmore and bett er P@il/mB2005/002249



mesenchymal cells show no or margi nal hom ng as
conpared to nesenchymal cells treated wth TGF J31.

wab@elmssing coul d be nodul ated in this case eiP¢BEIB20§5/002249
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addi ng suitable anpbunts of &2neutralizing antibody to
SDF-la or to its receptor CXCR4 to 25 neutralize its

ct n he ractl r by destroyi )
el afihet VEE EobE Siss it aitibodgnfone g Bectsn Blekinson,
IBH?/AE): ar. heﬂ@sdltb @rf»lsTIﬁthlh Figuye ©{d-Hh efliérr?ﬁ%‘élisof l@EW&ds{l@ﬁ&ached

senchyne, cel | s wer a.sterile Icm cm
S LML FmpBednh e Hubir QR riaa At B BB AgRaRd in o
Vyiatahleﬁrefdféiﬁé BRREHMIBOWIER TOR éﬁ' WesHat hise@e Was séen-[ﬁ’él{e ASBME

ng cLé( i ncubated for_ 18 hours in a humd
TR s enchive soli<ciog Siemifcarthmprsimpsenafi@34” cells
tf@Ehewas E@Hpa%&rhtoeﬁbgrefé}&gze%B@erﬁﬁ“ﬁd&ﬁk‘}%cﬁa{t %@Pﬂ%%oéé’qﬁ&e cells

covered with a suspension of
B &{ap superiontorhq mesenchymng sills mlope Homayebeuseen Abmdrigure 6

tha th%x%q hNBeEQYE hdid
Rl el ahNferc N el o s R Kbl ol B8R when
fmsseerhumal cgtl%arﬁggatedwﬁhaG@Eﬁ;4+ speci fic anti body
( Rt Ki H"S USA). The results are
Iﬁl\%\lﬂﬁléﬁ Fi gd?&ﬁ@%%ﬁ e nunber of CD34+ cells
ﬁﬂgmut ewreeréﬁwnnemean@toabtqmmdf the agHesion ufithe CIIF4* cells
l. Akl a in.a

FB] f@ ée%ﬁéig%r n elr“é[1 %E’ 5V and ﬁ*?s'ol]‘é@gl.ne?htanmswas
é@mgusdddwthmmp&orﬁmmmgrafﬁﬁﬁﬁﬁl on nesenchyne
cells had significantly nore nunber of CD34+ cells

SRR SRS PR R s S PSRy sk oo

Splhpeﬁm Oy fdtgl Bdvenen:@n alyiMehed 6ldrs ndhr@N ConfluentMBYie Rfcd®@E Nvas
here is an increased

f Fi 6 (d-f) t
RS i ares Crsshed ¢k T PBSnBBBHL gt mameied mgisiageh chemical
melslemhwrabr cel !;]ﬁoﬁﬁ-SeltG@%?—@ gvscw -ASPlorg-A9-Asp2P! @yr.

Engr af t nent raftment ex erlrrents

%{R@éﬂ at.jon o
\%\4 FRRLY (©¥sTieRsh BTEHCHCThNED BUFEERENmOF » (1fchours] that
GERB4ivel§ctivated @n%@%%gﬁnﬁ ﬁ‘l"‘!h@ Gnlhc¥PRe cells. The ABME

functionally relevant and if what nmechani sm was
Semsd rs sk 20 avikpRBS eed pies ﬁ@\teéedswlh @A glllatfft amspens'ms of

Bmﬂ@p@%ny 0 SRl IREMA 1 ék &e

wel | dish) vve(r?e ar 0\5/;\/n in NBI\/E ]l%S éBM@ né:tkg R%ptlde
ibf\dwmﬁzmeacetyﬁé?ws%@lr/eérﬁé*almfxspfs@nf’toc@a&vchsréue |’vetslsrealm Wags*-

AB
by uﬁg a cﬁ%‘rstnh ﬁt@sﬁ%&nétoghn%% fﬁ? gr A/%hg\@nd i &%atlon’ the
Felisowers- Seshed 3X Seith (BBS @yd; *wels prédessedy g Eeynatdppielid \eotony
(c S bet wee c
TS aN (GO K, BBt B seopatehhoiiine e A S ERus
siithbhg &Bichet ﬁm w&resughabdl fgmi the triuiti-wel &lixahWweee ehdpsaded in
PB d

1%\?/ 8%% ?Qﬁltaém%g ﬁﬁg/bfer 5&@( Wg‘fhgpc %sg Qnd ev>\gess amounts of
various purified and human specific cytokines and hematopoietic colony stimulating
growth factors (from Stem cell Technologies, Vancouver, Ontario, Canada). More
specifically, the quantities of hematopoietic growth factors used routinely in HCFA
were, 2 International Units per milliliter (2 LU.ml") of Erythropoietin  (EPO),
50nanogram per milliliter (50 ng.ml ) of Stem Cell Factor (SCF) and 20 nanogram per
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W 1s0haigasamt aneacet yl

CD34+ SPC cells (10 5 m-1) for | hour, in the
presence or absence of another peptide

-Cys*d y- Arg- d y- Asp- Ser - PPOF/R2085102249
i sed between Cys*- Cys*)]whbgh inhibited the
interactions of aiib:03 integrin. At the end of

i ncubati on, the 25 cells were washed 2X wth PBS and
mﬂalrlmrp@@c:@mbd dagh df e@lanldpwt@MagmphﬂgO@MDB’oSmmﬂﬁm Factor
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bypind 0 TP B P RSl o R T
Wast @lh R @BMEJﬁﬁjmted) yi the Ipepmtd oh’eym&tllmduzbd:tmrngasS@apable of

rowt h f from Technol ogi es .
b gl 21975 PUEbHG ALy ETRISPECS BT S iR his
Héﬁﬁf&rlddhl@ﬁ)r ﬁfnch@mh@mmbeed By e antibitoi@ péptids, thes eslony numbers

.routinely

E|CF wer e, Intern |ona

deprepserie ap Tpibifor ogg dilaene?nt ERADer %BF%SP *h C(gefﬁib)sl?ow that the
RRRAE G RRhdISy thE ISPTIth HRIARKIG th@ugh aiithp3 BitegBhamtefablidns are
Factor (SCF) and 20 nanogram per. WD 2006/ 092650

’r‘p@nonem@e)vm@zh@henz@pﬁm qompfcealse(tﬂzefwg ofABMEch of
ﬁe@@féklﬁgé)fﬁeﬁeWh@W@&ﬂéo%t Wpr&tnbﬁﬂﬂ St ddnskidrA&t SIC to ABME

Granul ocyte Stimul ati ng Fact or

tychegsromodplatasris @mlwﬂy @@Pwn‘( and is pgyivalpyftte SPEyRaerfment in
ib ﬁﬁgrfal tﬁfs%%&r%f}!ﬁ'e@ G bd Jno@late&r heifkgl |'s were
ate

i ncu ays until the hematopoietic
Excimple 2sMadulatiomofeineagecConpmitinent are shown in figure

IZ:iHeea:%g Cc%n%ﬁ%nﬂ%}?%?orﬂ@m;dgﬁgﬁ r&z‘lﬁéﬁ@%l@ art DedPGRY 'cgﬁposmon of

or m ng
matgrei Hlowlace 1k )formede mena’g@cormhmhaltmwonmts welscdlmﬁtﬁ@@ show

hemat onpdu I Clii
R 57 PO S W RTPS oo bpenet iRy ) Mfifaton in ovo
Iimeae by thed@pxropﬁa-edsd of ABMENhi bi t or dose dependent
nner. ., The res clearl how,t h t contacts

e in b PRIDLEE B Ve sl Eped it ko
plﬁ‘% Q%% TetaNb&VIAE bér@MS @il &heylﬁelfel.hmﬂy aoaflhent, ]['Ei;gmammn was
an en i npai n o
TR RS D HCPERORE St G ey (G R by usin

RO BRIdeRAl HermdHRRILRAOITERH t1OndBIVE bEGF 10ngml”, 18 hours)
hemat onodul ator is functionally relevant and is

waupiokt Ehe ABYFSpanehyrareheheX; Iith RRS 16, v FOVFHES ish 0.2 !
4ty dszlsﬁeﬂﬁﬁﬁgf 0PBL* A R (THUHI- B BAT hur\ik 87, AIXREREIR Tthe

['at 1 on of Lineage Conm tnent 15 Lineage conm tnent

&sh see thrm hanegsted miteoyathing and vepte ufef de @ HEA - odiigsd4i dayyp dhe
Rbtare BB eceﬁ’é %}gleg &ldre H‘aWe&@&j H&'aﬁeé’igﬁo@ 8Md BRBlnsion was

experlrrensvvere irected to s that it 1Is pOSSIb|e
¢xemaret @nder ke roiornsoepiettd dantéfly andeanbthp imsye beiphoid and myeloid

b a q b
e
PG Rvehd useld, shgre mébmpgoidvmllé werk [pRiducitand when Z0RR freas a‘aed for
?%g%ﬁﬂﬁ% é\gw it gafaplorttecli] erXor\é\BrB)(feel(pl e 1yfo%85‘zfo'n9 eIrl]xESG Ielgl‘f’lts show
convincingly that ABME prepared by choosing specific hematomodulators can be used

to modulate the lineage commitment and alter the composition or proportion of myeloid

and lymphoid cells in mature blood cells formed.
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renoved and was washed 2X with PBS. Two different ABME
were prepared by using two biol ogical
whewanessdul ators (TGH(31 | Ongm ' 1, bFGF | OngnPe1B20@5/002249
hours) separately. The ABMgfornmed was washed 2X with
PBS and was covered with 0.2 m of a suspension of
CD34} SPC cells (105 m-1) for | hour at 37C. Al the
Théd bxperifenthwas Birgtitshtowshow thak theheomymsition ofifmasurevidedd egjls

nd wer 4
B e LGRS bR o Gl A 340 S, TS Mefihyme
celte (538D esikipen watisn aedawelh élslh)uweie rgrévre an]DMsglgp 80 p fetal
dent i f unt the rrat and
vogi seroim, i (B Plee g L Rt nt, R fng s PR R hng s
vidBdd 200 @ith ABSET s &plairechebwell b&@lfrem& VWlﬁ@CDLBl’mn(Ed@'fVathC of

hoi d. cel | s wh 1 d
th GG cB PRIk DA (1 FOaCUpa dBoTRiut parehy ol el
rERivERbhBhe HBEEA Witdul the BAPOW degiomtivienafiergl houk bamcwbam at

prepared by choosin cifi emat oyrpdul at ors can
TRERTORR! Mo A o Fieestels A DRENEAE FHaROR Hees

c%ﬁt'ﬁﬁx@§'f5ﬂ 8 Turler PEGRPbE Ilg)mlO@th THEABME fadl i raekoivells were
ells in mature blood cells formed. WO 2006/ 092650

A BR00ES 060 HORA s CBRpedirehiieridsiay fhecpapre;iood

(%ﬁg\/‘\(,e}éﬁ fhrvid& mﬁé bha@Rafld TRLtHE Qe 8P Ery@RbidSand myelmd
ormed can be altered with respect to erythroid and

lingegdeoi Thecresullts areTthewnds Sigutgyihe The apsplis shoyed dha giher Digjomo
WTA'CQEQ’&%% We! Jlseg'f%p)chev‘ﬁfrﬁatﬂfnow ABME, MaMe P/ A4S 2 28n¥icant

ovli ne serum unti | wer e nearl y confl uent.
differemvedn tim mamru@mﬁmd@ddmmmqomﬂ @dpPixian eampprRd to the

ra%renc% exp%rlme?t%q%%ﬁvﬁéa?rx\@ ﬁgPﬁ“Aqgés%g‘[ Yehh a Di Bromo

crumion chelator BAPTA (5
Eiatipledd: aﬂbduﬂmﬁiom&dhkﬂmvwhbr eas anot her well

ecei ved on h
EFEEnE haT o O TR btk BRI e
dudvivant Wheh enéseichgmé Loy waie- &Janvimed fonehd presdat iof provagvival
continued for _ a further hou .The
POIFRLSE Th B OREP | TRt ) 1%3&%@1 @il%&f'&%‘}’e‘ ?BN% that
thiése Aedittied GurClpgdent SBCverff dnglll Ldardialys if hbe nsallsu rI&oxbév@D dwhen
cells were harvest ed and wer e%‘ﬂkl/&int itat e { %eh'lﬁr
BeerdyBe llyt AYesT dsehtp RFRRG| fed%s Toyds that prg gvas a
%r@ﬁé‘aﬁpwegg ulatioh 9,@ b>-Sbvival T8:t6r6 Swthtas pﬁb@%@@sehh@WaMm{ﬂ/PKB

Br oi no APTA derivative was used for &he f ar

nT eﬁcé results

sl pheswo-Bed eactvairsNirie Oxide Syrthpse in thercplds
R6IPALL Bﬁ)nsui)xfnﬁﬁyﬁ&tgﬂs dar@N@tihdd B ABME el RERRkAHSQNcan be

conmpar e ref erence ex%ﬁdl ment where Di Brono
BBIEehis SR@tduusedleer;@ataptseMﬂoAB Unznpiher st ofgxperiments,

AL, e POk P ARGy 08 A0 e
Pageereivyhysisng 3l Amine Benesnzide. Tbd rdsoits arh shopings éigute 9dp-d). The
2L %}58 At Wy %at rﬁ%& et@s' Gt?esétr?elﬁ‘t: h’ch@S‘SP‘é1 g«rcé?&{l 9@1&1@@ b %%?Qistlcally

hos
increasing the number of hematopoietic colomes formed indicating that SPC-cell

survival can be modulated i vitro.
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20 these entities are present in very small quantities
in the cells. However, when nesenchyne cells were

wais@d/ovwsprepare ABME, it was found that ther eP@EEB2005/002249

signi ficant upregul ati on ofyspro-survival factors such
as phosphor (serine 473) Akt/SPKB and phospho- Bad,
activated Nitric Oxide Synthase in the cells of ABME.

EXARER 11 eSteliBtios bpSelf featwalr 0- sur vival factors are
activated in ABME and therefore they can be 25
EFP%’H&‘F‘SAed to SPC during their contacts with ABVE. In

ALRBEs Wil didoredNp @RAnTRE %etherpflﬁbs&mt wlmﬂive pragesitss presat
u regul ated in SPC by the i

Besrstimuiriedk yVherpg Waxgg] I@;%NEI@ -tlﬂeée fRpfping more colonies

?ﬁﬁﬁﬁgﬁ%ﬂﬁm&%’eag@ quEnavipr e shown in figure 9 (a-d).
esults showed that after this %eéﬁatment t he ,

Themeseoslpals eells vees gravp s IYIPY plys 20 re. fotal Sewige sHEM Y &
ufg%c{?e%ﬁ?tc%ﬁgh&v @h&ﬁie@iameﬁva{) RIRBYEd iaRdli ARt Widtled A with PBS.

O survival can be nodulated in w{i }9 V\ll)
ABOOB /169 PRET PO HiBRD bislogTeieyatopmdu aios mamelys UF beta 1(20ng
m\%@?iheﬁ%\?% g%m‘%%vgs LEneyek w1t’l‘:r)f*E€Sr AR cefls FERATIdsORMAES with

to exam ne whet her qui escent % mtive
apoogeayntatc solptmms(éxgma) in fixgdaruggeber of were mixed

cont act e 4 d
BTG s b S RSt U RS SR AP g) o0
iwabdtad e @ gmvvmw thel mvlopnhs ip@ubetidnet ells besre nwoepssed nfor

ot e O S A AP e Rt
dBIMMS¢d1kg1yafohhaiangwasa¢bsmmtf¢gmmd Waatvdren rtaeredlis, of ABMBewere

(20n The ABME fo d was
wn e BB T oIS ST AP0 b R et
cBilehirdtRR c(f%eﬂﬁﬁbm ABMEX e 100 veermat effdiEm amﬂieystm)(ﬂzﬁﬁ)n of
were mxed wth varjous doses

Gt Enyreiion i . Dbt CoBseTgata AR08 pgperymal cells

ihd3GRa% §6hrfyalo fldNAEase Athé EBicAE). of the incubati on,
cell s"were " processed for henatopoietic col ony

Experimenoh assays (HCFA). A clear dose dependent

B P%rﬁ&ﬁ?whﬂ% difEMME ek fie FOXBRIE SHbry\@dapRseVRsbect of SPC-
filgure 10a) when the cells of ABME were 15 used in

stlfieenewpler i ments as agai nst control nesenchymal cells.

]\?%%ﬁ%%ﬂ! LaE hawe g#o]yvnc BRCL A 118RAX9EmC ?ﬂaéss chvepdipABMRear

was nore cient in the stinulati on of . GEMM
cbnﬂﬂum‘ce anl welan:owened hith lacteeatneasih sweAiummeqnining gyl 0T GE-H1

alrr{ﬁ 8‘{'653 1n 1% ed H drgg{ & ﬂﬁr{n'a%?ﬁ s{éﬁ"f’er Atbﬁo%@xelfeoing 5% CO,. The

I cl en
cEXeﬂatpsnmndf Blenvwashed iwitadtBS amcbthe@ME dhuisfereagNEvess gevergd with

aas%\s/p%gglglg of i)?lOlgs %ﬁ% ell(s)fin OSJZDrgl ofslﬁliﬂMrvﬁﬁleiW) 'serum. The cells were
washed after one hour and the bound cells were covered with medium with 20 % serum
containing 0.8% methyl cellulose and growth factors. The change in CD34" cell
number after 48 hours was monitored with a CD34" specific antibody (clone HPCALI,
Becton Dickinson, USA). The results are shown in figure 10b. It was found that
ABME supported more CD34" cell proliferation in reference to another experiment

where TGFpB1 was not used. Furthermore, it was determined that the ABME contained
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wo e@apyesnt nedi um cont ai ni ng i Ongni

Mesenchynme cells were grown on a sterile |IcnmXlcm gl ass
coverslip to near confluence and were covered with a

were i ncubated for 18 hours2d n a hum dified sterile

at nosphere and 5% CO2. The 25 coverslips were then

washed with PBS, and the ABME thus created were

signifisaisty morehameniniy eh Eisspremoise of xalbzeremak Haggad] compared to
Egm] E/gﬁéy\”(ﬁ 20 % serum The cells were washed

n%s ik rﬁ’écelll u

one t and the bound cells were covered with
Emwpwmmadrucﬂcm of kyxnonia undennernpixigcondgimnset hy|
0se i xi& Shé
CSC experm?eth%g d%%?% {O\;\sga;xlsa&%ﬁhg &S%h&? tgﬁ Cﬂg&g%ﬁé X1 er
nsnmxm‘ donditings UsogyspéaifiommatiPoanlat@® Bect on Di cki nson,

ELFJQ?A.. Tﬂg results are shown in figure 10b. It was
e dt  ABME supported nore CD34+ cel l
Mxsehdhf@slatslp nwérn ;sreéeexednfne ABMEn tirmetione xp et Wetails given in

where TCF(1 | rther nor e
et Foabe R e RET SR Sobs B e gots were
fiRed éﬁ&&ﬂ@ﬁd%@@&‘i&e pioss gl iﬁnnmamskajnddnvm amimrbbd;y of HIF 1o
t he pronot of self _ renevwal aggedl| npar.ed t

SR & gt EPEIPUPT (R <L) o TR ST o e sepregion o
it 1O¥ROFuad Hﬂﬂ@ienﬂ@hfﬂ) %1 teaed With OFGE belth € 3i€ against the control
experiments were directed to exam ne the possibility
cglts Eigwstlilmy hypoxia under 5 nornoxic conditions using
BReRhkhehemat onodul ators. Experiment A Nbsenchywa
cells were Erocessed for ABME formation as per ails

Déq:ser@}ljlymﬁl ced pg(pqengrﬁges#e_g £ A BMEs it‘q{glagorb 28| p@bld@é‘f s glven 1n
]ﬂ%ﬁinﬁieat7@5 %@V@ 1%(35%51%% calTﬁ%dﬁ%{ Sahlye TAFo¥8d a’ﬁﬁt Qfre

I ndi cat ed peri ods and 1 nmmuno-stained with an
inqubited tjth 260 HME&Iapcm mpbec@hpmicanspb) for 48 hpursEie il ware

f{xgﬁt a&hdF[nTAn% -Qalﬁ%o Sﬁ OX%h aantlgbaﬁj E@J u fclre tedtidoR &S ﬁieo {Abel

in mese s treated
(GherhicHGF Thetaults ars shgain s figuisel lbonit rV@IS Obe@wdsth@ff thg ARME

BB RSP L B4 BhEPA T

tHc(pr):seﬁb@uf&nypmmganmtbnol ogi cal m)dul ator nanely

S 34, 0 o SR By By e

mﬂﬂtlbmmno st ai ned vvlth an anti body specific for
ection of the |abel . (Chem cp The resul t
AT e B, S CHHBRALS TR TR RRRECels

‘&ﬁﬁ% eebitpotdnial Mﬂ?}{]@f ABGIE beinatich sl ®eg@drfagnddl gihe results are

SRR o0 . bhe el 0 Calng 20 e PLEsenSS
NERRAGRYNMBOputBibhsS ol Rked #bhaRio| depatate ndiyFatQRNEselsi ompared.
Using the same batch of SPC and keeping one known hematomodulator as .a reference
point, one can thus evaluate the “ABME formation capacity” of any given
mesenchymal cell sample.

Example 14: Screening for hematomodulators:

In the manner described in Example 8 novel hematomodulators may be screened by
using mesenchyme cells but using treatment media having supplements of various

potential hematomodulators. The results are shown in figure 13 wherein differential

"1 TGF- 031PCHIRDR005/002249
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W b@isi9s6d ent i al

Functions. In the manner described in Exanple 8,
screeni ng of various nesenchyne cells to evaluate
utility in ABVE formati on canP@BIB2005/002249
performed. The results are 25 shown in figure 12,
wherein the efficacy of hematonodul ator when cont act ed
w th nesenchymal popul ations cultured fromtwo

sBprareft @ Mmsﬁﬁmn@bﬂm eesratemeshilatorgsiithy respectstemABME

?cﬂn% 'onoifs dgggeég rifja iﬁm ﬁ%a@&ﬁodﬁﬁ%‘%‘s ﬁ?%gérg&? %g !i fef&%%@%oint

a referen ol nt, one can thus eva

fut ifethe samedaprhif S3C ivfsed then dhevtest subrmesschy ha e vatusitdd for their
l.e. l , ' for. henat :

PR il VL R PRl RGO 3801

hearpdsiive degaivemstantigsdywtatinefesive hymatombdidategenchy ne

[l s but .using treatment nedi a having suppl enents of
m*—g@%hen&t onodul ators. The results are
aliakembteridliuged ie tie3nvdad o) arelavailatle odrmmbrciiDy K106 LR di ial
>CT/.1 B2005/ 002249 effect of a stimylatory,vs.

i e OPGTHE e SBGurmeseityiiet ool Mistigzonth and
Hoferantibt@in fastofke pteti@ftins) keramK ApWddeNRERNEIsthed Goml Biotech
i ncor por. at ed %X?%r eference point and if th

X ! ane
pRiteaies fikepamprex fgsqiepes (/S drpszicpn ?&ﬁs@‘&ﬂ’é‘é?oﬁ%&’ﬁ"% UsA;
eystoadukar Sig'fh%' Chendddl Co arIy‘,JUlsilk(;JI &R acNBMBi ot hhR6RB USA;
of the reference hemat onodul ator and can be | abel e 5

Bisomarkeys i YAie Perdgatigdnsopo sy / $tems Colbtkephnolagissi Sanpapaer,
C6Aa0 OBRHsh 2 vRitzeRlif; ANBAEEdBbidS S@ith&lah&@&hb%%?r@%ﬂaﬁon,

the material used in the invention(s) are avai
Eérerdicpiotachy U.IB; ding the dikemileBrsepgratian Reodpeis evaserfpagyy Dynal,

. C C , Ll |, apq Qr |
S5 ! SRS A Blon Statih. LML Gt Ayl Ehlduinre
tefatedopldstissvargusiere rn Bentod Dickinsobi BEAc Roming: Gloptanilésy; Cell

scl.enc e e X
L SRRSO R ISR (LRSS HM s
Ootigdh eguiprShs suShat aaianz tHieo bEmivtadcogpg  weldShpm Zeiss, Germany;
%omﬂr ?er A, Becqt&giwip cki nson, USA; Stem Cel |
5 88105 1?“’\7‘3?13510 0, @A%da; Bachem Switzerl and;
Aldexiitagdsan O dristi@4],applitdtioa lolf hednvéitpaega Cor por ati on,

A, Peprotech, U K. ; and the |ike |1 separati .
SRR o PE T PSSy AR ION BN Y Fo FRSCHGAROL 8] A hich
wasbd wsefil o: gna Chemi cal Conpany, USA; Cell-cul ture
rel ated yfl astic ware were from.Becton Di cki nson, USA;
Corhi Rgdy 5 ditiget Sesrof newral o aifieiph e aopsies equi pnent s
SUGH @BSevaRhRGRe BbRX idfow ekdRh ah helfeiyCarddr @feakt Bdhe marrow
USA; Optical equipnents such as various types of : ‘
i cr f$¥dpes were from Zeiss, Germany; O ynpus

Corgp o atahat at;%%ﬂé'h@ rﬁﬂﬁal%éﬁ?&ﬁrgao?e@ﬁ aRithAP ALV 28-Sl of

| ndustrial “appl '

[ Qatl on o nv_entl on:
endogenous cytokines and growth /differentiation factors in the body,

d) to minimize or eliminate Graft vs Host disease observed in SPC transplantation
by stimulating autologous hematopoiesis,

e) to use in vitro engrafted SPC in engineering novel functions by introducing
suitable genetic or molecular entities,

f) to selectively destroy in vitro engraftable and non-engraftable SPC,

g) to promote robust growth of blood cells in one or more lineages in vitro,
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The conposition of the present invention nmay be used

for the creation of ABME which w Il be useful to: a)
wore@alogaeso di stinct steps of natural or artifi cPEI/1B2005/002249

hemat opoi esis, b) to eval uajg the bone marrow function

in healthy and di seased bone marrow 25 cells, c) to

rapi dly augnent natural hematopoiesis w thout

aff)eed purge lehleentie peigeniof celinfion diromsrrevy thyloatkasls newn in the

growh /differentiation factors in the body, d) to

nini Atze or elimnate Graft vs Host di sease observed

I Nj) SR prbmaRhppaid mte oncellbyindgt hormoalcicogditiontsol ogous

henat opoi esis, 30 e) to. use in. vit ngrafted SPC in

endi FRBAYRGUSERFRTE if 9RETal 8 paﬁlif’log“f‘?{i g%(g%m ng suitable

gepetd Gs@verRlveRugdsakiat Sl tdglhiate onk br in@re&ﬁpe of henetapoiesis,

destroy in vitro_engraftabl raft PC,
g) Dt &0 giseatist @V oBuest thgh B ﬁn%’? g?o?g‘gfe ?’@“ %b%lﬁ%§ hon-

morey Eﬁl&@%ﬂ&ﬁ defl fa\{ésterlceWngoom 092650

PCT/ 1 B2005/ 002249 28 h) to purge | eukem gen itor

cem) $o traiprmerhe formed dwmyhe qelisHe StRC}Yo%lFCFeHﬂ{ ‘ﬂ@g‘ grtf‘rgetrs oy

to pr le&m%ﬁpc?)éh&boﬁgrﬂe‘ala'teﬁl im@luhs rddBlk, nor moxi c

conditions to I nduce qui escence in normal and

path oo crgxnmawl)sfacgersnmunecpe § seppErnones) HrerRyseliselithasqlf to

regul e sis, 1) to

di sc \%eé'rgntg%vg gpﬁﬁg‘%t% é&ﬁ\f\ﬁ]‘sﬁ ﬁ{ enabl tg%tg ﬁﬂgﬁ

d| bY @o entn a¢vly rfoumedsl%@m@ erdln -to Hepapt Gfogeaid issge implants by
ates({) (ﬁran%rsan) to train newy formed i mune

cel | ¢ u8m§§s oy sel ected biological targets by cell-

Hﬁﬁhgﬂﬁ(ﬁsdﬁlﬁy dmhbda:txﬂ;s -imeedtiat, etdvﬂlrhenatpyemefad by 8rese skilfedrip the

to train new

”é\#@élt ecdes c%f ogrél'eﬁi ! Lt[g;un % sxg\dé n% aergeB/Q@ t{@rameters
@nt&ehtordf alﬂilb@ldlﬁmiﬁ neitlous degheting, froth uhe spirdti andnenbe of the
fornmed i nec | s to _accept allogenic tissue

inkptign frd Wyhout pRAYE FXRFIMSPEF Y hce. Havi ng now ful Iy

d88&d W hl ime&:nbéwmtmwmmn tit wiilll He appreciped by ittatse skiligd in the
those skilled in the art that the s %me ptb
g@ﬁkab ithepspme ¢ami be aer@ar@@ r“ﬁﬁﬁbad"lﬂd% d%ﬂ At Sqpivalen parameters,

%ﬁf:&fﬁ%&@ﬂs and CORGEMRS WhiloRn Yepaaitth EOMdikei P adt opd of the
eparting fromthe spirit and scope of the invention
mmjltwtlti withayh e exprainenishet i on. Having now ful |y
described this invention, it will be appreciated by
those skilled in the art that the same can be
performed within a wi de range of equival ent

par aneters,
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wowrdhomsesundue experi nentati on.

20 concentrations, and conditions w thout departing
fromthe spirit and scope of the invention and

PCT/ 1 B2005/ 002249 29 dCains 1. A conposition useful

in developing an artificial bone marrow |ike

environnent (ABME) for nodul ati ng several steps of
CGRBn$ uncti ons and bone nmarrow 5 processes,

conprising: a] a culture of mesenchymal cells; b] a
hemat opoi eti ¢ nodul ator or plurality of nodul ators
tapabh eomposionivgeftl inglevdlmim@medtrtiﬁbia]rbosb graadoivriike environment

hor oi AR R PR Bk ¢ oh i SPa Ry S Lo 3 e marow

agentproc&s@hemnpﬁim@gent 10 an |rmunol ogi cal agent and
one or Ft abl ely gbilgati ons thereof; «c] a

treat r?ér?tcu“éfﬁﬁ R int ®Cont acti ng medi um sel ect ed
from a) @Wetnefopoietiesibdumatstion Iﬂbﬂaﬂtyfcff rmddogitaisitdpable ofhctivating

mamal | an ceI such.as l.scov Modi fi.ed

Medi um ( FWBR@I ulapy sfepal "%heFFHHelfq heyaionpretic TH Eﬂé’hag?ffsg Tubh as
(DVEN),  AbpiidesMibidneuRE 88 S6mtanitlof: maGh 66Tl agéMEwcherRBM agent,
15 1640 supplemented with a suitable Ser uméﬁm

FBS or HafrihmuRadegisy agsnsayshons pr wofe: iplle serpbiggtions thereof;

substi &juf &SaiRBA, Qﬂslicgﬂﬁi by c&iﬂ&lﬁhg MRRERA sdMckdd from a culture
henmat om)dul ators, nmethyl cellulose, erythropoietin

hemat opommsdivg syieblit for ARt ceifre of armmalias reoflaspe as Iscove’s
I nt erleu Md&&ﬁe@ebﬁlbelté&se rM%h NN DUBE&! CWddEd: eagle

d] a support for I's conpri'sing constituents

of extr ant@éiuhu(WEhﬁ,t Alp)aavaumme eysentiafratediveg @aliEdDe RBMI-
form ng L dig

G mond, RIPLERIphclPupt, R0 SORREL Ay o2 o Haman
t r eat mensgrumppi3DEALr sritable semomubmtutng anveetitimnd bynqupplseented

arredlums tabef J L
kel SRR el
or nore gﬂ)v\hle rad ciffdedtatiar §actdret1aterlb1mm]n bets.elnterieokin 3 and
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source (5-30%), or a suitable serum substitute, erythropoietin or its mimetics: 2
IU/ml, purified growth and differentiation factors and interleukins used in the
concentration ranges of 1-10 nanomolar and 0.8% methyl cellulose.

3. A composition as claimed in claim 2 wherein the hematopoietic modulator is

selected from the modulators set out in Table I below.
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d. Combinatorial hematomodulator

Combination of above

types

Two or more hematomodulators selected from
the table above, used concomitantly as a
mixture or used sequentially.

As indicated above
for specific types.

A composition as claimed in claim 1 wherein the mesenchymal cells are

obtained from tissues obtained from a mammalian foetus, preferably of a human

A composition as claimed in claim 1 wherein the mesenchymal cells are

obtained from cord blood and placenta from a mammalian source, preferably of

4.

origin.
5.

human origin.
6.

A composition as claimed in claim 1 wherein the mesenchymal cells are

obtained from iliac crest, rib bones, femur bone or any other suitabie bone

specimen from a ma

mmal, preferably of human origin.
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of contact with fresh ABME to progressively expand SPC population and

committed progenitors and to realize greater benefits.

8. A method to rejuvenate the bone marrow tissue or plurality of tissues in vitro by
improving their ABME related properties by contacting them with
hematomodulators.

9. A method for modulating bone marrow environment in natural tissues by first
preparing ABME as per the composition of claim 1 and method of claim 7 in
vitro and transplanting the same to a recipient by known methods to skilled in
the art of surgery.

10. A method to discover new biological, chemical or immunological entities for

use as hematomodulators.
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bi ol egheddic cqaliridhgal or i mrunol ogi cal entities for
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SPC MshG1ARMERepared with suitable :
herra?grrlo u gtdglr%s géeéllhe’ct ed fromclaim3. 5 13. A nethod
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f) a solution of hematomodulators to prime the stem progenitor cells;
g) wash solutions to remove the priming agents before using the primed stem
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h) a medium for in vitro blood cell formation comprising a supporting template or
scaffold for ABME, cells of ABME, pro-hematopoietic growth, differentiation
and survival factors, growth medium and optionally methylcellulose, serum and

i) manual of instructions.

17. A kit as claimed in claim 5 further comprising of a  diluent for
hematomodulator, a medium suitable for the contacting of hematomodulators

with mesenchymal cells to create the ABME, solutions helpful to remove the
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