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WD 20061092650PCT111320051002249 A COVPCSI TI ON HELD
OF INVENTI ON: The present invention is in the domain |
WO 0b06R92dsp bi 0l ogy and nedicine and relates to

conposition and in vitro mef hods for creati 0303@2005/00224?

artificial hone-marrow Ii ke 5 environment and uses

t hereof . BACKGROUND ART: |In humans, a specialized

envi ronment ternmed as CEGEUPOSTRIORW N Ccr o- envi ronnment "
viEBVOF EXVENTION: hi n the bone cavity that constitutes
The feBhid AGdnBdh i$id thel @mdiR Qs oo BRI f m8dicih€aad 188 to

different types of blood cells_and cells necessary
cofnppsitica gk flt P#e Ercthnds efor oorggtipna oh gstifigel bone-marrow  like
envitEHeR! ROeRistRreGel | s that are capable of giving rise

to a wde variety of differentiated cells. Human
BA(EGROUND ART:| cal | y dependent on a continual supply
In bfimast pepedilizpd sodrapgient terthed as FRonsr ogneve ahitrp-eavironment”

. *a%g > | " he _ i .S" . ir . .
BRIEREASS il (E bolk 1 BRELSlcs f\iinBY S ihe Rompiion
of $t366) tetr Hilferamtitypes othibat eellwathieatis névessagfpr tejuvgeation af bone

of .nat ure bl ood,ce

and) oY B Elbnilf L0 S ofd DR IR e B S Vet of

- diffSrandate SRl Isa rHummdrd Béaythdis sdritichliyt éependenhion 4 benthaglysupply of

h

.Jat I I S8 erate to a) allow SPC frop

e bl P56 e FraRi b G it et Lot AP anpy
dirSP@siarnigber of Bluripotehitéh AndRogsiifoh tdlls (SRC)BNE ty circulate
.pronoting suitabl e adhesive 1nteractions between the _
wi SrRPOY e SeNSIpie FScHPREES &y Blfefqnﬁ 5 of apatprs Blpedygplls
cothpriid the SrOf heltSRARIR prRss. IFnRISPECArt WadeBAaik@IbIed Vithin

foster 20 their proliferation, d) to allow SPC to
the gy patughmpehanisms opedlsi te a) allgw 8PE framn etside thel hone gyeow

h M. ] ( | . ;
to R BV, (LA BPEIRITND) | 0B rcfl S Withl 1 BVE by

propratipg\syiabds adhashuer interhdtions heiregen (the SHCo eud dherdINE ofealied

engriinD) o] 5 GRS R SRR S PNk it b5 e
theprprokfhmtion ol)etoi sllaw SBCviongir8vC against tpeptesiviie threface of &
mf R e B Pell LB L ed BHEAP o 6L, T s v

proliferagan slong tlef pathiveys ofruitiier -sklif memgel Bogoddueeltore of SPC) or

i U g3 B e b e PS4 e
rold SfBMB@n }Eﬂfg&@fo_id@ﬁﬁﬁvolﬁﬁg S}v@bthmefefogabg té’b_rgﬁm Q,series of
I N tion R escence O ctivat s .
steps GYHIChLAyF ydpeidubliy pgulsiee el Wia@ecegoﬁw fvpspregigeient
muBitiRlehdeBladd R foinin Mrbdhointhe Bletdit) offaf deHiiBuAlO -
sust al ned and_ 30 optinal bl ood cell production is

They @gtn Broes B5jatingetoBiE Hictienies Gemdne. PBERRMPENRtYean, om
quidsBerlob! ahGRH| Yt bftsdeficd 6k abkivarell YPCLEANGRAVAY self renewal,

scientists and there 1s no nethod in the prior ar
linepgsr comraitped and aoliferatioppiong dierentiptipgnicading ta eustained and
optR YRk frolbcd & BhubBe 15 B0 BIARUAR! AL Gad N Galilhn
vitro or 1nmvivo and t9 enablfe a variety of other
invalwaslsin thi@ reg8latibmiis nat fukw uiderstenddyy scientistearpk there inne method
. essor el e 0t e rrow '
in o B R S SRR o7 S BB RAC B B St STl REF gl A8k of
the stepplenameriediaboteh @i vitrb omedinat aad ne iepdtibos atzdsofothier titve.
formati on of the mcro-environnent required by SPC
and thus function as a passive source of such
conponents required for hematopoiesi's. Another 5 view’
point prevalent in the literature is that only a rare
popul ati on of accessory cells has the ability to
support SPC devel opnent. The applicant has however
gone agai nst such thinking of the prior art and found
t hat unsel ected accessory cells may provide superior
signals to SPCif provided an appropriate condition.
The applicant has now devel oped a conposition that
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10 where blood cell formation may be enhanced or
regul at ed. The conposition and net hods di scl osed by
the invention is such that all the steps of
hemat opoi esi s may be substantially inproved. .
Furthernore, the invention untderscores that a bri ef
contact of. SPC with the accessory cells or cells

is required for the de

conpr|S|n t he

r faB dit $vaso f-‘ﬂﬁﬁﬁ‘?‘f é‘%NEheaHEi%é‘ﬁ Ao s raesrrey F?jjétprﬁ??é‘t in the bone

rﬁ"%ﬁﬁ??% Yeonfithte AR RkidYs ARoBALd 4RI £8WE ¢ %ﬁlaﬂfé‘ﬁ] thk:ﬂ 1mmed1ate
prior art, attenpts have been hade t0 expand

ﬂel(g\hbmélmodSﬁ)rfthc foumatias afidhe beew-pogsiptE neqjmred by SPC and thus

substanti al | or, re ulat bl cod ’
PR oy Ve IRER S S B PR et e (o6 ramatgngiests. Another
Wk ff_@int gﬂ%@a@ﬁﬁﬁ% lilePit@BL4 @At bk fairhi® JoBhlBtiBe6LaccsMR cells has
OF THE 1 NVENTI ON:

) The main aimof the invention is
thealplipviodapport Sipoddvelcpment dthezapplisant hpnhereensr @pnen ggamst such

n .20 artificial envi ronnent whe
(EgBa E bt i PR e Bl aele B0 SRR gl e superior
siabRes SPONfipSoi@edPaD¥iiSpraatdTedmiEord. OThdpagpiasidthgs aowiieveloped
an environment. SUVMMARY In a first aspect, there is
apcmmoaéwnaﬂléfoﬁwés ] dﬁveé@p% pB i@ék/muspmﬁgowlke environment
ia r Y
P APl ARa TR ChERSED e SRIRY, 188! Bpegiion e

niveinels i@l yabe ssestion hesueh nfbattsallt 1he rmtap@ i hesatogoiesis may be
a) nmesenchymal cells; b) one or noye hemat opoi etic

)
sphstrntiatln Aoy pd LT Ehsrmare: Hieatoy ARGnNindgEE ey (gt 2 brief contact of
i
STESUR TS G4 00 B B 201 o
effe@wtchmbiaicéso and].Bénce fe@phasizarthatibe a@as&oqn'cblhldonﬁay an active role.

di.a ared from bone,marrow npnonu ells in
1o it L R GTh oI JE PPy FRA BOP ORI SPh. &fiyey Bia0 far it has
n@tg}?é%h ﬂoQﬁBIe'@ sﬁbétérﬁfaﬁxrlﬁﬁar(ﬁ%@r'rﬁglﬂ%tﬂlaﬁ &PMBEhSiAby creating
the amno acid notif -3 y-Asp-Ser, or an
an effentok egiliadl BMEiniviraThaprésseidyvedioabtidlschis need.
activating beta-3 integrin; 5 c) a nediumsuitable

AfIBES OFeTHE INNENTIOMNanmal i an cel | s suppl enent ed

i ther mnt serum.or wWith s run1subst|t tes and

g‘fo faghaint § @ﬁﬁ%Yeé]rﬂ‘BHtl%H) RPE Y RIS RN AL 478t fpaeveloping an

antifieip E@ng%ﬁﬁﬁwaléteﬁbﬁoﬁrﬁeﬂt%&% bo8h ks f(ﬁ'ﬁi‘&gon ma?f be enhanced or
hemat onodul ators sel ected from b), nethyl cel ose,

nmdybhﬂop0|et|n hemat opoi etic grow h and
ferentiation, fact 'S transforn1n G .owm h 19Factor,
Aptper G brof e LRt o P PAE el Fatihihen
Interleukln 3 and Interleukln 6; and d)a support for
s conprising constituents of extra cellular

g&@ﬂ ﬁfe&% fs ridEDEEEmPbIRS sa%atﬂ@ A d@&e@oﬁ@apmﬁcm bone

r|x in two or nore di mensions;
mMewe]ukc tﬂmeroﬁﬁwﬁt QABME)e&IaB tonnpdobenseveral seeps 0Q° §P©-funct10ns

I;,gm’n?ﬂi,1 self rene u%escence bl ood cel
BH YA R CER G ?ﬂﬁﬂ?s?g)ﬁgﬂﬁ’% %s, In a second
aspegt, thREGchPmpr@ykded a method for creation and
use of an artificial bone marrow environment (ABVE),
conpl)i si ngue or more hematopoietic modulators capabie of activating intracellular
signalling, wherein the hematopoietic modulator(s) used is a biological

selected from transforming growth factor B1, FGF-2, or the
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obt ai ning and grow ng nesenchymal cells in a gr ovvth
medi um sui table 20 for manmmalian cell culture
preferably Iscove's Mdified Dul becco's Medi um (1 NDM
or selected from Dul beccors Mdified Eagle Medium
(DMVEM, Al pha- M ni mum Essentixgl Medium (MEM, RPM -
1640 suppl emented with serum preferabl y fetal bovine

serum ii)contact t he e ch cell cul tur n )

() above SRHOBHL RS aarEe HOSLoaS et RimaT s GEls i the
b) and ¢) fedendd of 8338/l Ri-vthibpBlefint §§h&¥ﬂ?ﬁﬁle£§ént that is a linear or
intracel lular signals are activated and a hypoxic

state is iqydlic e@pudep qompmegeﬂl@h;mm ag@|rhatift drg-Gly-Asp-Ser, or an

[or TRENE. B PR s o BE B NS TR YL i

i nhi bj%t or Hf mbditB0LhiAbieU NGt the NultuRPs ﬁﬁﬁiﬂléhanV@:ﬁB'sﬁﬁplemented
the ABME cells in steps (ii) or (iii) to renove the

spent henetibronith sewmsor Bith semmagibptigies and opoenaiBvEPplemented
created i ) S ch .or

optional | 3”1 ﬁiﬁ {Or ea E‘%St %rﬁrxv#{)% %E?}r%%n%%g fn target cells, said
hemat orroduieaiaﬁﬁﬁodmoxasSdl@tat: thioviathy, hetBl apeluRst, Serythropoietin,
with features such as SPC- hom ng SPCedgr af t ment

sel f renesMatopRietic rpyHy angd yhﬁf@?mﬁaﬁpa acters (gngferming Growth
occurs in n OW. 0y i n o i

10vi ) cont a%t@gg dgﬁ%@ \g?flA%h;lg?T \ghtﬁgg a% lét%t frl:ié%selﬂqn 3 and
and (iv) VhtHe8RL6t @andnhi bit col ony formation by

i nducj n ui escence i n em v1 t| onal |y

procéidsi n% FURBOEHer Hist iﬁt&@ C&&%rms qr\%ﬂ@@wa%rexgﬁéeBrﬂar matrix
nor e mole QY& &Sthéik rﬁ1h1%ﬁé§ ’tlf%E‘ afdfca g&rﬁ@ o@‘f&nﬁ%é h matnx in two
fresh ABME prepared at step (i1)

pr ogr essi wemoresimandio8RC popul at| on and conm tted

BT AR DR 50 TSR or RN LS ol & Kot o
q@ﬁe@&&l@@nﬁ&)d/ue!ﬂfohﬂﬁ;dﬁ%h@gg@ﬁrﬁéﬁet&&gmcagpect

capabl e of creating an artificial bone marrow

IR ANEAATER (ABVE pfRi AL ALY TG SENBndSkeR? a@brificial bone

SPC functlons one marrowli processes 0
ngPOvoer vigpms el {A B wamporsingi escence engraftment and

bl ood cel |, foumatipn in tro, .the 1t co S
a) of‘ﬁe or Wﬁ?lﬁl%@fgg@%?%heée%MP%Eénﬁwg@ i %g‘é“ suitable
a bi ol ogi £l mAgEMHIiaf edBIC Lo bk pYesBT AbediEl- K’[le‘Iﬁed Dulbecco's

condi ti oned nedi a prepared from bone marrow -

mononucl| ededian BV M)t(bresekﬁCé@eﬁi@@ Iagiboceply/Mipdified Eagle Medium

eryt hr opoj e t hat nea

cyclic peg?MER@Conﬁlﬁl srpl/hﬁ]g];m ?ﬁnlﬁgl %?déum EMEM)_ RPMI- 1640
* supplemented with serum, preferably fetal bovine serum,

ii) contacting the mesenchymal cell culture in (i) above with one or more of

hematomodulators of b) and ¢) for at least thirty minutes whereby

intracellular signals are activated and a hypoxic state is induced in the

mesenchymal cells to form ABME,
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25notif Arg-QG y-Asp-Ser or an i munol ogical, that is
an anti body capable of activating beta-3 integrin, b)
one or nore diluents for hematonodul ator sel ected
from D nmet hyl Sul f oxi de, phosphate buffer, saline,
WDM c) a nmediumsuitable for culturing nmesenchyrnal
cells e.g. IMNDM DMEM 30RPM2b1640, with growth

suppl enents; d) a wash solution useful in renoving

used jhe nato%%ﬁéﬂ}at:&{t&tﬁfgcﬂﬁe %es‘éﬁélﬁmtd:éllbé{ﬁtftﬁ 8f step (i) with a

sal i ne or )a sol ution usef ul
har vest i ngionheantabgﬁweﬁnmat@ ob ittagrih flme’ty@nl ng of

comph 151 ng B Sbr s AR s gRPbELPaCalp remove e

et hyl. enedlsgéﬁtml@nﬁﬁkﬁ(ﬁﬁ%ﬁsc aci d(EDTA); - Oa sol ution
of hemat onodul ators to prine the stem and progenitor

cel | ¥)5comprigsingcadliel dyBMBracatdd mrsigpsiiibandiviowith SPC as such
pol yADP “0? \Ag&%lﬁ?%%ﬁ%f &éa‘% Qﬂe%t\aﬁ{h Q—{n%%ghgmatomodulators S0 as to

signal i ng; ["ut ons o Fenove

agent s befotiet¢iShéigatbhdesds | wihl fdaamsors@glenai @P&ﬁbﬂn&lg, SPC-
such as Phosphate buffered saline_or

medi um f oEnEBHmeat iSplg reneval. epd t%maaly(:@lﬂlﬂ bﬂQﬂdrﬁﬁélﬁ @it occurs in

conpri sing 2 POt A9 LeRplalg, or scaffold for

ABME, cells 8? }]%é%/épl pr ohemat opo%’let i?Oé gr ow h,

di f f enent |cammam@milsscmff WwBME fbantdrsstep r(m/)'tehldn@vij with SPC  to

and option rﬁet h}zl cel.l uLose serum and i) manual

i nstr ug?k} golony formation by inducing quiescence ; them,
vii)  optionally, processing the SPC output obtained in (v) for one or more

cycles of iteration of step. (v) with fresh ABME prepared at step (ii) and
(iv) to progressively expand SPC population and committed progenitors

to realize greater benefits.

in a third aspect, there is provided a kit when used in accordance with the method of the
second aspect, capable of creating an artificial bone marrow environment (ABME) for
modulating several steps of SPC functions and bone marrow-like processes of SPC-
homing, self renewal or quie‘écence engraftment and blood cell formation in vitro, the
kit comprising:
a)  one or more hematoﬁoietic modulators which may be a biological agent
selected from TGFB1,FGF-2 or conditioned media prepared from bone
marrow mononuclear cells in the presence of 2 TU/ml erythropoietin, a
chemical, that is a linear or cyclic peptide comprising the amino acid
motif Arg-Gly-Asp-Ser or an immunological, that is an antibody capable
of activating beta-3 integrin,
b) one or more diluents for hematomodulator selected from Dimethyl
Sulfoxide, phosphate buffer, saline, IMDM; |
c) a medium suitable for culturing mesenchymal cells e.g. IMDM, DMEM,
RPMI-1640, with growth supplements;
d) a wash solution useful in removing used hematomodulators such as

phosphate buffered saline or IMDM;
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In a fourth aspect, there is provided the use of a
conposition for devel oping one or nore 15 artificial

bone marrow environments (ABME) that nodul ates (i)

several steps of SPCfunctions and bone marraow

processes of SPC-hom ng, engraftnment, quiescence,
self-renewal, |ineage comm tent and bl ood cell

formation; (ii) that conpares efficacy of a plurality

of mesenchymal cells to form ABVE and (i gﬁ) t hat )

di scVer s healtEhaiedao@ubatveyng hasckoapdSME enand recycling of
conpri sing,.. | cells; . .
henmat opoi e Cflggﬁn?&mfdgﬁgﬁg%p%%lgg C]?) £ Eas ?‘H@Qﬁe F(%lp HBE& profeolytic
i ntracel | whaymed, v adtibings amhehgicnedidnginb estahapiseid(EDTA);
nodul at or (s) .used js a biol ogi cal agent, selected .

f r om™d r ans¥ BUFHHYOGRANRtANPdURleFs foapringe thagstem ggd progenitor cells
condi ti on ' 3 .

rononucl oar e e PAEPRE6R o TARAG: BRESSDP s polymerase
er yt hr opoibetste; ofc(EVi€mignaling;hat is a linear or cyclic

pepti de co ising the amno_acid notif . .
Ar g- & y- ASHRGSpulgns 1 PN BICoRBYE el heforgrpising the primed
antibody GaRfBlogemitordElld Rh a8 ehbPhie BulBle@hiind or(RIDR;

medi um suitable for the culture.of manmmalian cells
supplhenentaeaiediReh &t medulaiing i erombodwidinfagenton comprising a

substitutes _and optiopally su nt ith

hemat omoddPBR% tt_ﬁlélp E’Ser Sﬁof‘c@%w E‘grc ébfiﬁfﬁlﬁa U5 HfaryiHYE, pro-
and hypoxihemstopbeetitc N giotBetdiGkh$atioh@n® adifvival factors, growth
hemat onodul at ors sel ected fromb) and any of nethyl

cel | ul ose masiyn Ané ppiietily maledeatlvlnse cerun gidbwt h and
5di f terentj.atjon-fact transform ng G ow h Factor

51, st em Elléﬁﬁlfogé %ﬁ{cgl&?ﬁ‘erl eukin- 1 -beta,

i nt.er ], euki and interleukin 6; (d)a.support far the

1} B SR Br S pneEr e Gieobieh fiSt By afpsihe bAE or more
affEHcidl bond Lo 88viRnnidal (ABMER tHat idilRlesANSetGRPRES of SPC-
of formng a matrix in two or nore dinensions. 10

fipegom &F DppcoRarpE roschEANYISNG- Drane NagralBhenir edescance, self-

- Fl gu . ws_.f ' - henat ietic
0P o RO SRl TP PR s iy ot
pHlirdifter ehtmesepeisyrodl @eit ao Frglr SBMIAARG Figutiet 2Bscovers new
represents the outconme of a colony formati on assay by
bR MO LR CHRRSHEASIRIPTEMZE s, 2C, ID and 2E

afteta%: glchiégéﬂ&ﬁyﬁl%ce 19,‘“ acting 15 step respectively

W th ogl cal em cal or | munol ogi cal

hemat{lgnmoduhadomsrehdnmntdprectivanemdhyredapatat bs actRAtsH Ogcellular

E E: ﬂggggw&g %I‘gi_?’l tfhg rhggl%to%gge ichIrlc?c{Rlam%)V\{llste:g ?su EL biological
agent, selected from transforming growth factor (1 or FGF-2 or
conditioned media prepared from bone marrew mononuclear cells in the
presence of 2 1.U/ml erythropoietin, a chemical that is a linear or cyclic
peptide éomprising the amino acid motif Arg-Gly-Asp-Ser, or an
mimmunojogical that is an antibody capable of activating beta-3 integrin;

(c) a medium suitable for the culture of mammalian cells supplemented
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Figures 3 Ato 3B show that equi potent ABME are

faited with the use of TG 51 and FG--2 respectively

when used separately. WO

2006/ 092650PCT/ 182005/ 002249 3 Figure 4A to 4E shows

the effect of various hematopoietic nodul ators on

col ony formati on and devel op@ent of hetnatopoietic

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

hemat onodul ator, and its efficacy. Figure 6(a-c) shows

that the fikesaHyspmms|Wigh srassgbstitwengnortignedy supplemented
| ncr eased, g RN S0 Afla GASTR' ABhR: MRRESHEYiddfife and hypoxic

SDFI a V\/nentt ey are treate

 henat onodutagtiansget ftlsetdy sadsidntdtagodulaterhareed from b) and any

m gration or homng and adherence Figure 6 (d-f) of

SPC. . Fi g6f et ovisliHeas: a3V GRORIIC e ndieEatIPeistis wrowth and
choosi ng i @gb& ' ggﬁf t

hemat onodu %E%?@I@#E%& ar s%@p%@%% t elﬁE[C%11 P1, stem cell factor,
hemat opoi eit¢rieuknl- bbe@sintalenkd Jlthdiherneekihioxed nunber

of are used gnd t he ABVE fornmed on nesenchynal .
cel | $%by @sTRECHIHIEAHEGOVRIHY SHEUFS ohicki cRgwlar matrix
type of hermal QIR adiP himkidUhat e (@pddle §P§%ﬁu’ng a matrix in two

alteration of |ineage conm tment of PC b
cont act i ngr tdoegnlmienbioABVE created with appropriate
hemat onodul at or s. Fi gure 9(a-d) shows increase

Rl B Fa BRI B B Yo (21

JACloedBE Hipuigel f sHeneiimaioni §f iRmatdpoide BYlonies when
usi ng suitabl e hemat onpdul ators. Figure 10 (c) shows
marenigear saleners phrted 51 dffewnt wpss gfaeding ol ecul e

1,0 Nng e . t p :

rUBREE 2ok Tl PEERBIEEH G LR AT oRiRP R ion assay by
nhiyipEXNBICetwmh mdsReymadd celd,| QCuhdemd i afi@lcindldding the contacting

conditions by the use of suitable hemato ul ators, )
step g@ﬁpéctmié 1glogacal fehpmigg! crreﬁng}lwniogé? igg@ipmypdulators with
e EQn f

RN R S S PATRAT, T AR O Lol (P from MNC
whthguirthe f@saichywalsetleeni ng for stinulatory or

it A0 STDRTA DAL CHERT YR T RGENFHGRE U5 OF TOF bl and

FGF-2 respectively when used separately.
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L COVPCSI TI ON: Accordingly, in one aspect, the
present invention is directed to a conposition useful
in developing an artificial in-vitro bone narrow
WovhicRMEENt (ABME) for regul ated 30 formati opc@is2005002249
bl ood cells, conprising: (i); nmesenchymal cells, (ii)
henatop0|et|c nodul at ors sel ect ed fron1b|olog|ca
agents, chem cal agents and i nmunol ogi cal %ents and
VBB 0By mma@m:@&i@%qsfmm@amwem ghogulptes onpipkony
C eai;ﬂl on ?ekgé&eg Q@cags The term

nod

o 0| e ator as used herein denotes an

aﬁ;gme 5tshtaf&’s thﬁ?;ef@&'fzﬁbll Enmypnokieical homglogieduisier 38 eHiceys
%gﬂl@ GYA 9] 0@% %\AEJQQE% ﬁylﬂ.{]e AR RekRfi8 Dﬁﬁs@@ eﬂﬁi‘&.ﬁ Sctebsed

not ~use f nore blood cells in gne
oDt e:ﬂchma@:@g reieouicoyive SDBIC. pYREn hey s ipafed With sultable

eﬁﬁﬁh bRoRf theBP R Al B ehfhinbdiOmRFatibR behdrhine afieSihare e
ange and acts through its nodul atory . effects on

|Hiwa6@-ﬁ9f&‘?(33| gnal s of mesenchymal cells or on SPC
Of&gﬁ& ’pé%gs motAftioR R RGSRIpoEY b)bﬁloasu@ Spapiigal coad@ation of

hem cal agent or _an i munol 0dgl C agent ,

Fifherens s gatoBOBIaioB, Ihe Sas TERTEENT (P W@ PrRICHS Ssomis orgred

tin Arfixel h&hBdr of MING bre QusddMad @MABME fomeﬁnillm'ﬂéenchymal cells
provi des sone, exanpl es nglg hermto Thr ee

i bith S0 AHAEGHbHL PR BRE DS JLRBTRBRNE o be
ofil8ets ) sRdwsRilRtae 6flincady) coheitrienabf HEPL b) contacting them
nmunol ogi cal. . ,These ul a org are referred herein -
a}@mf%ﬁﬁﬂ@p@?@@pm@mj?@? *B¥e%emat onodul at or s'
Biigdre 9(£a) shb@iaicesasnodetihwvisal fackds ThaBKIE®ydratig them with
asfguéqri)ﬁeior bi Olﬁ\%gl cal hemat onodul at or nmay be sel ected

CROMeBI e ondi t i oned medi a prepared from
el CH 102()1-1:9 rsawdd idcieadeoin scinehewel divisiohsrin SR@ by usiong luitable

t f wt h fact bet b t
Fanpmonlpey Sron) , G sl B ot grprelod Sof ensing
flﬂﬂédn[egaégVEG’ﬁ') the @rep@}d ABRMErcalls tiba.’c(}tqmorts seiﬁ,rmwals .
MEER AL RrPABEE oF peb A BlRonfOh AU, BRA: bbldke
amhmuaislby@edsﬂwmsabéﬂi&mmmﬂdﬂgﬁs of their receptors
;l‘? Neds sh%éegsses nt-[)? ?ela% A &% o RF Blofl BvddhbdtRFmal
la?tlolill totoin X8

| ogous
d"oﬁ across speci es an gener a %9%‘1&&1‘3&6910 W

ﬁiﬁ

heir
nt h c
s TS e
ger\Bmﬁfongatmn sustaining nultiple intracellul ar

éé%ﬂe?%[ r engﬁ%(%gwg%r af t Irg:n Snggo(r:nonm% t ment

i ne PORITFS erentiation and robust bl ood cell
for mati on. The concentration range of the biol ogical

%%%ﬁ%fxnt&@ DA inkds P Lﬁgﬁﬁoﬁ% ahetdl 1da Qonfb@ﬁﬁoﬂWEﬁI n

Cro- nD Chem cal hematonodul ators: 30 T
clreskoning alagettﬁcwé i ehienbea | MERAEBYISBTE( @M fop ated
%ﬁmﬁﬁ?ﬁ%ﬁﬁ&g%@é Qéxéﬁwrﬁﬁﬁ be boosters or nodul ators of

ecific |ntrace ar signaling in target cells that
e(r)e saesrelnal ¢lISpC- honi ng, SPC-sel f renewal ,
- R Ado iR nodSiRfersCRRABA £HR Mioldgieal hgbﬁﬁgﬁﬁmfcalragents and
i fferentiation and robust blood cell fonnation. Such
a cheffiegiolgifaig°R88r may not be structurally rela
ted to proteins, peptides or their functional
honol ogues '
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WD 20061092650PCTA82005/ 002249 and may act as
boosters of specific intracellul ar signals. The
chem cal henat onodul ator nay be selected from (i) a

WoSbRlgddssinase C booster, (ii) a booster of GglkSnsmozzas

Guanosi ne nonophosphate (cGyP)-activated processes
including the protein kinase, (iii) a booster of
focal 5 adhesion kinase, (iv) a booster that
Qi) C ofifedia fulr lABl\er:rBatmn exd RpBclderizset, PD ki nase,
e S R GREERERl 06 lan
@aenngcﬁb I’(lif)dlui'el Sl:BpsI op amden hempatopodsis, fkeom agefererse) where it is not
[ [
Saprh A SERE Rl ubbd SR 4O RE moR ' e formed o e

elntbiepatpbins otiflogdmslloin twg memmg @s@@@@r%@!ﬂe@sie@dfaﬁté through

delntitebY $ol 5 RERLAAR, Bs DEmRialiGhl (R0 SPC or on
roathu Biech aazambmayx bels bisjogidabigent p phf@uqsaé fgeat ocpdEgugplgsical
ﬂE ht S %ﬂ{ﬁgﬁﬁgdl.g:}t{)ﬂs ggenéﬁerﬁglﬁﬁf R valRidnt BY WM aktfictd @ virro

erm nus an C-term nus. The TOt ein
BMB s {1 hyesice psovrﬁagl sqee xamplgs of heW@H@G'Hé‘Pﬁn@ge%]ﬁE‘f‘? of

%Ellng@l%g&lﬁﬂtor Eav%?ﬂ%&h%h& 1ol ihtivg] YombRbica F@rmﬁﬁdal and c)

rlazo e a non-I|p|d chemi cal _suc

liehonclesionh ilesy, morsiARss aredslepoheadt a%é?f%‘ﬁm@%{?ﬁm dulztors’

Q%qgﬁgbgb&gngy 12-0-t et radecanoyl phorbol 13-
ac%tate _or aoents‘that I nhi bit diacylglycerol I|ipase

eld: such that dlacyl gl ycerol s
enerated in the cells are ab

d:@gloglg-@ fg5pisor l@&l@g{:ﬁll m@tamgilp ator mayube sellectcd fﬁ'om 1)suitable
Jeoﬁm%é& @é&hg ¥l @¥inlBeNg Q;agiwﬂyfaamsrm cell stimulators such as

hexane(U—579 A boost e cGVP- acti vat
(rBterdngs seulh be@@ﬁ@« ngela‘ﬁ%o%ﬂ‘&t% fﬁﬁ‘i‘){?h y vaseular
refdsihelidl Sfdtal fé‘d@érk S{VM),zer 39 afiturd] herote folyPsudie panfiietectin,

ey Tyhini, ool Jol aer gt S5%iftht Rkt Bading or

&cﬁﬁn@'ﬂo@fa&@ Bﬁnylbdlﬂﬂt@); gﬂtaéiﬂ&be]ﬁﬂs suEh aﬂ;{tegnms The said natural

ipg nal (e) 3l le: edﬁgenosé g ogcurrin, 1¥0m01 OUS EENes across
FRSPHET RGBT SRS “gd?’tgugr' gcon'poﬁas

ispdticdi 4ndn genel@s hifd alieiro @}mﬁencmypgwetatudnﬁmdmn@b hbwolpguss or

i t.s e | eS SUc ' :
LS R ORL R BAR R eR £

Emaaéuuad kigadloim target cells saluta.ry for SPC homing, SPCnsclf renewal, SPC-

engrafiment, SPC-commitment to lineages for differentiation and robust blood cell

formation. The concentration range of the biological agents in the composition may be
about 0.1nano-molar to 50 micro-molar.

Chemical hematomodulators:

The “chemical agent or chenﬁcal hematomodulator employed as hematomodulators may
be boosters or modulators of specific intracellular sigpaling in target cells‘that are,
salutary to SPC-homing, SPC-self renewal, SPC-engrafiment, SPC-conmmitment 1o
lineages for differentiation and robust blood cell formation. Such a chemical agent may

or may not be structurally refated to proteins, peptides or their functional homologues
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25 ki nase booster nmay be a protein or even peptide
notif that is capable of interacting with nesenchynal
cells or particularly with the various integrin

W) R8s BSsePr esent” on thelr cel | surface conselg;Jé.ch?ﬁ];tzOots;a02249

whi ch the Focal adhesion Kinase is activated an
conconitantly integrin receptor-related Signals
within the cells are generated, enhanced or

" sagt dapedst Hermbaapdel apeifk efratdiinmarsigept i de Thatdhemical

re described herejn d in all 30 cases as, having
t IrEepEdpiater BRoYR Gtg‘glg%hce described in standard N
t iy £ @rdteth tkﬁfaseCﬁdﬂﬁstérp (11)aarrbmtea of dgclia mhahdmles emxepimqﬂaate

ing. from anino. ter. nd term i
M P PReRo o Gk R Pl EDe D 3 bt M e
fr&]ﬁﬁ(ﬁnmdﬁhsb,a(h() rasboaster: that concomitantly activates PIS—kmase PD kinase,

t%l?tl klgzgfg %cg otgeé% greé%!l %8@%&%3 !}1L Ekt a!ﬂ%)%&&r pa%ay, %Bcﬁﬂa’ror
2006/ 09REERPETMERE mm&@uﬁnﬁmn@qmemméw {vi) a booster
t(ﬁr igg:%ﬁ hﬁﬁéﬁ' gée ?nd RFu) akng 31' {aP %@Jrsteg %ﬂnﬂgs svéltable

osters o emn I nase
Aioutblﬂatlmstbf twp e@r emwpbqo{s“ﬁegobewed femp@ioi @8s , The peptide and

F;{ sabils TsQiveh gm@c?)#i’éafoﬁowlr L& Sé)li‘élﬂ’qﬂtilﬂgﬁal ﬁéﬁ:@al dmino acids
epti de

conprising the sequence

"br @eicityeoperwndes andritle sqquensp Gtiag s Jepitpd stagingngith the N-
Qﬁ{ﬂ ﬁﬁ%t @s.cal cium nobi | i zi ng agent " t hat
algggd%rg é‘(:)Wr? rom [ ntracel lul ar stores, or_allows

ﬁBlee)r@m kinasel C imestprs mag b afipiddike sybsigatelsuchgs gatural or synthetic

acﬁéc&yﬂ?ée%l @c{meg?lrﬁloﬁjh%[ée bSa noLBHE @H&Eﬁ&ﬁ stcB aﬁ'f(‘-') Ghliolactam

sevéra pendent enzynes includin

KY.rragrakersy p%plmql \eeierogrous; pesnplBsth b &%—&Jﬂe%%‘gi;@%@orbol 13-

ex&aR) drfabgfl My 1ﬁﬁlﬁp§1h@*?§lﬁ:‘efbl hﬁags bOPinaZRthCcelGhsh BAdiacyl
8- (N, N- dl et hyl am no) ocCt tr1 met hoxybenzoat e

(ef¥9erol) sengrafed fcthe Fella %IWWB%%F%%P"W’ gremgfied by

_ 'lrkhb@ﬂdy@lbh&fylokﬁﬁ{]ﬁ&hﬁsmlﬁnﬁﬁ%ehéMaﬁeWJS?ﬁidB? ATRBSAC Fy NeiMP-

@c’%\\tﬁbq’c}@?%:%%gsl %p}bpeaq,] Eglgl’ (ike comppund, which may readily enter cells and

tHobﬁyﬁHmmJa Mﬂénp Es%seg ifeidaiROnprbtkeinl ienakd ikdetio 8i intirectly.
) 5ﬂ PR adarofr T R s mqppsphate

fselg t A@ehoSibe 13,85 cykhc pﬁ@tophi@hothmaie&p-lsomer salts or compounds

fSfingearoic b <OVE Wb Bt dposBiiies st

Sy @bﬂmﬁt hd BmmrandfthéiBfﬂEcﬁ@mhﬁdndﬂygmm otTherFocal adhesion

d | h 1. h
G e s e S P o et 4 B dgacting with

' _ fmé@hﬁnﬂlchrlmcﬂblﬂpwgh ttebi viafionssi it grincthelp¢udes Ipresent on their

30

ﬁEﬁS%ﬁgc%r Scbnsgqlill%lrl]t ‘?o wl}%lwh e 9(039 eaidhe% ognﬁinas%e llJ a%ra{eg egld

concomitantly integrin receptor-related signals within the cells are generated, enhanced -
or sustained. Hematomodulators of linear peptide nature are described herein and in all
cases as, having the peptide/protein sequence described in standard three letter codes
for amino acids and the sequences starting from amino terminal end and terminating
with the carboxy terminal amino acid. Examples of peptide hematomodulators are:

Trp-Gin-Pro-Pro-Arg-Ala-Arg-lle, lineas-or “head to tail cyclic peptides” comprising
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20 Factor-1 al pha (hereafter as "SDF-1 al pha)and
Stromal Cell Derived Factor-1 beta", (hereafter as
"SDF-| beta"). The inventors have found that the
Wosehsysnal cells are capabl e of produci ng NidfduGoos

Oxi de, SDF-1I al pha and SDF-1 geta, and after ygg%h%mymnpw
conposition of ABME is forned, these chem ca
nmessengers are produced in enhanced anmounts by the
/-\BNEequéxllcE miotif ‘@ p-dBy- A&DEerileablptseﬁlmdnaSE)Endlo@m aheehyoesters of

B Bt B R R 5B Bl SR

| h@memwar Arghblhdopilleslingér BEFelit atppities camgriSMEhE keience motif

aECRRSEr BB MBI Sncee 1o reach ABVE

' Thesehemirsli agent mizebea SBFuUL mdbilizing BGBR-thatirelases 667 dius drom
I
of a% [BRcRELy BPUIGE! e b L AR ollioccfOMULARLE of

econe stronger and
| Gl elran®{s ,ctpmeméf@ vdfidheeteral élay deprofend sizyges eluding proiein

f t I
SFUEEE ) (LFIAROT6R, bkl G b .
{tvelopiBzic sgi0rRnd BIONARictHBDRIoRybbe - HErhoshaate FVE-5).
affl @l ‘fbglaﬁéma?énécﬁ%&e:ﬁ% s aﬁrlﬂlﬂsltoﬁ IR t*rgan@km%%mﬂ the

progeny derived therefrom thus facil ting robust

heesaechpoilesi solls, | nvexamplifiedhay BY det EARIEY 4+ dgtanc-5-(3°4,5°
BcRESD, &@iendnmreegﬁpﬁdaﬁl exXQI .S Séyﬁ&l)@{ ‘Baphostin

junction proteins such as nnexin 43 in th

méslenchyne cells forming the ABVE. Connexin 43 pl ays

afhel dﬁ&ﬁi&&l%&a&fﬁb@ul%f in ? b& atkdbuRor RE FBE Q@&b@ﬁ lffnction suck as
facilitating intercel ar. conmuni catj ons.

| RepEdst BlacPrer, VeG]éIélhé'rTbﬁ ResdGlyn Bfuch g mgeds ey nmswhﬁen%ae%@e to

Clofh ABMEAR ABMorhave ﬁn&ﬁkﬂﬂ B85kt folf ELBMBN fr@BAIBY another
bl ood cel | formtijon, tric oxide is highly reactive

dsmaipmodulaionsoch 35 CGEBE-nes with mol ecul ar Oxygen and
qtiﬁﬁt @Q%nﬁe{lﬂétcﬂtﬁfdﬁlatf%fe&ﬁayob&t : Eira a e Glfadl Ipﬁfﬁhcygf @ﬂsosﬁgemgnaltmg
r es. an ecti ve decrease af. en en;
PRk RO 2adied] metensry, beiof R, DS Yo L2l el
tHae1e3- l!N!alﬂha fiesdagbr as PEIOK- mgﬁl Shn b Stxfb?ﬁl i dli:nﬁfﬁl 1f:actor-1 beta”,
signal i ng, exert,a.sal ut t on the fu n
helor e o el mf oG Srte Brad B B mepenity spfee
fe@ﬁab[wgﬁ Iprcgecﬁﬁg ¥iplce Oxiden SDEdIalpHa mgd tSilF t dlecasad (H("jftcr the
VEGF t hat i zat i,on,an
Sotpyieh ot BRIk Fmted st RG] Mo b B B Hiancea
\eenah By me GUBMIE. rr@mca&ndé SOEriedpls: aad DB Ighebgendsoised in the
Vfgx?cﬁ%qa? (%ec a%&slmrga&e Aﬁq tgl tsgjg]ulta% %olaust kine%ggpg' gA}A as explained

envi'r onnen
mmkaagmukﬁugxnﬁﬁﬂmbmahmmamSSDEdbMaBaWQSSmh@xmnsofSPszd

-

- RO ARl b RO S e M e
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[seuatiens gbmﬁéﬂﬂhhdmaatS@Eﬂebﬂagwaﬂmm,ﬂmezmﬁwﬁmﬂhﬁomgham
‘?Bll?eagednﬁg ga[oﬁp E{gﬁwﬁ% kel RE b}p &Bm&&% 'shgﬁgf% %ﬂ arlgﬁh' llcﬂlger

mesench rm e | ncrease . .
idistancas w&bthwiy darferedsing ttirfsphese bl wilnancs eudg@mhtabng the collection

o?gﬁétfroﬁaellall g sfo'i d}“eh itdhmEd niB‘ElHnQr  Af W‘?b@flhﬁﬂa and

cont act| ng m W t rever3|
NiDiFrh betokpl eengrafiment idt #sosesy @ dhduespneb priideralionpfad’C and

' ?ngkﬁfc&ﬁ%d éi?dnh lt?lfgg‘lﬁkgl égpé»blgf hernatop01es1s

N-Di net hyl am no | at e- 2- oxi de( DEANONCat e) an
d the like, better ABME rel ated properties are
exhi bited by the contacted cells. The henat onodul at or
may be a chem cal agent which is a linear or cyclic
peptides conprising of notifs capabl e of actlvatlng
integrin receptors, Focal Adhesion Kinase, 25
bFGF-receptor of nesenchyne cells: Such a nodul at or.
of al hpab: betal, nodul ator of al pha2:betal, nodul at or
of al pha2b: beta3, nodul ator of al phaV: bet a5, -
nodul ator of al phaV: beta3, nodul ator of al pha4:betal,

Y e m s s
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10 used at a concentration that is sufficient to
cause aggregation of target cells to the extent of
50% or m)re Pri m ng hemat onodul ators: Sone of the
ﬁ,lo%&mg , chem cal or inmunol ogi cal PCT/IB2005/002249
mat onodul at ors may optlona}ly be used to conta %

SPC to prine or activate themprior to their use with
ABME for 15 better results. Sone exanpl es of primng
henaitasheiel dteanivedthet helﬁamﬂio;lul(awﬁl%am itoeae) the ei;ymom sgap

Bt B oA AT B e R PRE Y IR EE

, aGmematclecplayaran ompor@nptm@squmg eamenh hemabprgesis faclhtaﬁng inter- -
?e)ﬁc .gmk | GF1 and | GFLI effectors, boosters
: %A?O Sl gna‘fl ng. Wiere the agents recited

alnantora hevepdastrmined , that tindrers¢dutiggc twdder cantens| ipgh@NE have a

SHINCLIERb o]eaa%é)g)gﬁ gﬂf"foﬁﬁa B Iﬁﬂﬁd & 'leh by SORIACRE ey
i rapidiyt icombinesf ewitht cn@lequlas Okyzsn n et fqoemudmdyl geier destroyed.
b o

DRESHRD) i et s M@ U Py, ot i
sthe escheltymehesyls e iaduset hyperpabl tber@ fil} fpta sprolonged Nitric Oxide
heImREQPAH 8kdrCa & ghﬁg bt o 16 Bli8fion JrR@AEE. @%bﬁc BB oP&ells is

of ~ honmbgeneous et erogeneous nature and I‘y
c@mffﬁ@ g foemwekgezsw@tﬁgﬁora@clﬂﬁi@g%Feé@ﬁ%of VEGEF that promotes

NBSIBPARGSRE, mOsi2aM @&F &twﬁﬁﬁ%tfréﬁeﬁdt@hala&ﬁs to form new blood

snoot h-ruscle cells. _The growth nediumreferred to
Asesels Pramosing ecyiRgcaesis i japgiogspesis, vhigh predntigtelarelated to the

QbddScell @ aBBH - HA-4TBAR Qﬁn&ﬁh&z@ tc&dprfsﬁfgraebﬁss@& @x$gen tension
Modi fi ed Dul becco! s Medi um ( beccao' s '

rﬁaﬂme&ﬂw expyessionefihe EP(@BFJ/EWPW}&I Oaiﬁ%e Smf%ﬁeﬁé S ecad sch PC
) U i GRS A 0 Ao
WhEopem T Fneélé%eri &F%%aw?l% Hhg Lp\{‘#‘% ?Mie i, Elﬁﬁfl"@w@eﬁe fig.can
T B SR e o s
Rt N Qe eer IR DY oA RS e S Gyt atucts of
ABNE oy Pfiicd vmwlagdtr% gfngl!:]ouﬁmubh PE- lesq Bsifmoﬁ&emz& (SNP),2-
BB anin Rl e N oATRR i Fe, Pt AmME
reibted pippdres akcoexfiibited Byi the &tatacieé pedlsits. | LKI T 5 The

3 Bt 3 BLE R B8 Pk S i et
e piisiapnaEh mo(iﬁBhﬁ))Ieaxﬁ dotivstingginfegrif @repgory im:aé tAylhasfon Kinase,
R R S
fatphatbatdnmodwatpr o5 alplyﬁb beta3, modulsu}or ofelphaVivehas modulator of
AR S804 HdefipllR A bRl IR Y B DIoHBA filr sl
]Eabtus’e)r)d indegrin b@dul?hmtsn@ @a“ﬁrgﬁﬂ}’“ASBS@nt) .M GF iy gulpta !Sﬁ@@ﬁ tAla-

o .

chg S%ﬁﬁi?%ﬂg?uﬁ%ﬁ &, n/ﬁjﬁ)ﬁw ;ﬁfoﬂ&nggl B! sg% }Era%—f% ¥ ¢ @Bronectin
@mtaamng rveriove siearnyintatacting dosmainsgeellhindingcdomain, frendiin hioding
RN gaﬁé %eia@/ia%ﬁnd&géxg r By J}n ef SRR $hasicd G86h g e

In ea r sectio avvas sol ution useful "in

rlavd (il fig L QPseigrometrat onodul at ors such as phosphat e
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buffered saline or IMDMe) a solution useful for
harvesting the cells of ABME and/or recycling
activated SPC for further use such as solutions
&%Pé@ 19 pr ot eolytic enzynmes, inhibitors and

ThyPEREET ani ne tetraacetic aci d(EDTA) 20f) aPCT/IB2005/002249
sol ution of hematonodul ators8to prine the stem
progenitor cells (such agents are the sane as

d

Q’ﬁéﬁén?a‘%‘cﬂnédﬂlak? %ﬁ% %Elgegnéléa?ﬁfatgpgépr B uﬁ%l%"e“? HEEQ0S 11ar

to renove r e
s tegradstiog efy pxoéﬂmc@l ragsaipitn dstomh c:sfphaugeo}mgéﬂ demdent death

S @bt A1 Qe LVMnlle oRwHBRA ictbFEf1Qr i n vitro blood cell

formatl on conpr SI ng a supporting tenplate or 25
& s ' 88ISL s of ABME, pro-hematopoiefic

gﬁﬁé/\ﬁ[lﬂmuﬁblgé-ﬁ&hté}hétﬂﬂht@nﬁeﬁ% ?ﬂe?’éiﬂ hRCHO Ry afHgY¢ rbr a

di um an ti ona ul 0se, serum
ftigple @@8@ é Pil’a na%lac%‘fahn&]sqeﬂlel@t iadpsive signals,
Ta@ec% f festh %@m eI fethe aERSdlabRn of ﬁéﬁ&cﬁﬁmﬁ%ﬁs A

d| mengl onal matri x of 30 fibronectin, collagen or any
dlfsted appimifng cxayaple af @ imppological hepatgmopyaar jsym activating

I ﬂﬁﬂbb@&o ﬂiehﬁégrfnaﬁ&%ﬁﬁtﬁutf Stichiad iBA&RIHIADhd AR AR Yay be
i ven nesench el l oulatlontoformABl\/E

?ngaﬁwwa‘faﬂ% v |15e HE P cBISHREgPaRtien of Hesst eells to the
aﬁdentmmmr@gjr@al entities for their pot ential -

ma.to pdul at or unctions, WO

71 69 Y 1@2005/ 002249 10 iii) preparing ABMVE
Mep:ff itina Iﬁi@loﬁaﬂ; dhethichloddUmtnuhdiogichl ﬁ&hitoﬁ@iu'f%ré ﬁﬁy optithally

R RRY Joofhulait T Oh B or s REBY Bt 10 et e UG ARME for
I bemﬁs Sﬂmeteﬁammﬂ;uﬁ'@nmmﬁmmdﬂﬁopsaﬁ. B R LDP-fibcke)
ARS8 TRl on 5898 S BB P o o
adimbletarre!l Susfive rassobiaed ananpadei Ghdsphyteofontaing siegefinfugate,

el te figuration, or nore
}Q’S}H %ngllbgﬂlgglemr? bo?éeﬁs %e(ﬂﬁmgn agn‘pgckaged conbi nation

dVhapmibe @genmcheted: etava reerasing éninahelss their horthaloguek 8ynthetically

\%{ggng ﬁ'{c ggéggl%e% ﬁ]ggs and usual l'y including
ns Fo performance of assays

Tihe f@m&h&ﬁnﬂé cedix amplops! mthetmn‘ptm mfenty caldpeobtagned $rom the liver,

%Sﬁeexﬁ&% AROUR Sk hed £ opﬁgs%ﬁéhymabstem cells. Usually, the cells

chosen are such that they are not capable of forming hematopoietic colonies. Further,

these cells may be of homogeneous or heterogeneous nature and may comprise of cells

such as fibroblasts, macrophages, osteoblasts, endothelial and smooth-muscle cells,

 The growth medium referred to above isa medlum suitable for cl.llturmg animal cells.

The medium may be selected from Iscove’s Modified Dulbecco’s Medium (IMDM),
Dulbecco’s modified eagle medium (DMEM), Alpha-Minimnm essential medium
(MEM), RPMI-1640 suppiemenied with Fetal Bovine Serum (FBS) and optionally
supplemented with methyl cellulose, erythropoietin, hematopoictic growth and |

differentiation factors and interlevkins.



Hermat onodul at or Exanpl e Bi ol ogi cal agent 1

HurmnTr ansform ng G owth Factor betel Chem cal Agent
I (-) Indolactam V I mmunobi gi cal agent Activating
jo human integrin beta3. Biological ﬁqﬁﬁ
Fieﬁ&% 6§| ol ogi cal agent - CI\/IQC)ondl ti onedgrredl bo08002249
prepared as per nethod described in text Chem cal
agent 15 .Latency Associ ated peptide of human TG
batnak raéﬂ&ﬁ@ﬂibairt, fhg SPC aiﬁhﬂarmnmemmymebmsmmﬁomam wgally

SE¥ St gy B PO et PO anf RihEnen TRy St

© ChrRté@ctsivifhifeit ABME] fbr one or more cycles to gain further benefits.
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I KIT ,
The present invention also providés a kit or plurality of kits useful for creating an
artificial bone marrow environment (ABME) and using it for a variety of applications,
including to achieve regulation of one or more of the individual steps of blood cell
formation, comprising: , ‘
a) one or more hematopoietic modulator which may be a b1ologlcal a chemical or
an immunological agent selected from those described in the earlier section,
b) a diluent for hematomodulator compnsmg Dimethyl Sulfoxide, phosphate
buffer, IMDM, ‘
¢} a medium suitable for culturing mesenchymal cells e.g. Dulbecco’s medium,
RPMI-1640, IMDM with growth supplements as described in earlter sect\ion-
d) azwash solution useful in removing used hematomodulators such as phosphaie
* buffered saline or IMDM ' | \
¢) a solution useful for harvesting the cells of ABME and/or recycling activated
* SPC for further use such as solutions comprising proteolytic enzymes, inhibitors
and ethylenediamine tetraacetic acid(EDTA)
f) a solution of hematomodulators to prime the stem progenitor cells (such agents
are the same as described in the earlier section) 4 '
g) wash solutions to remove the priming agents before using the primed stem
~ progenitor cells such as .Phospha"ce buffered saline or IMDM
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 methylicellulose, serum,
suitable scaffold and
i) manual of instructions.
The scaffold may comprise a substrate of two or more dimensional matrix of
fibronectin, collager 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,
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Peptide inhibiting integrin Al pha4:betal receptor
function Chemical 12 cAMPS rp isoner inhibiting cAWP
dependent processes in SPC Chem agent 3 Di Brono
»98&1;9\6%5%5’@ of G chelator BAPTA 1Q SYNERGY: pfhigpRbdioni249
so far has believed that prgliferation and growth of

bl ood cells nmay occur only 15 in the bone marrow

(inside a body), since the conditions for the growth
ImD pwmingoﬁ% apd erimingt SRSofod arbustiebleodese ifprmaligiel 1Y) pERpaTiag

il LTl Ghd odnfboQBAPEIal RS Gori NS ikOIE o QS ol rubliy
y an achi eve enhanced growt h of bl ood

o lingagesy v 1o dves guigssenshpn |Sg’ﬁs?fesf’1ﬁéﬂ P Ig0VER ﬁ%ﬁlrée h&RfFercagent
%@rv@' 18 gﬁgen%dqﬁ)x CbmMERRBS iphdk@Fedabieh, ik b cbipssitRa Dt Sdbixinke

an 1n- vitro éenvironnment conducive to the

W@‘g@ st c@@p@trbéw RE Bisareqsenp ML pHET-oR 2dPSt HPEEY c%]éslrr%ﬁonzef

t?;%&a‘ﬁ %Q‘é'tés@ RYEIY., 4 Pac @%é&'c@ﬂﬁﬂatﬁ)ﬁmf Q¥é BYmore containers,
ation of suitable cells and a

conb
dayjses bt dke RPIOMEHBFERESHR I8 o a4 éef*%ﬁ% inglyding vritten
RARbIRAR R ¥hetheAbRRAES offatlayd. he ABME cel |'s. The

LN O RERCO TR
pronotes: (i) enhanced hom ng by stronger
| Hematomodulator Example
Biological agent 1 Human’l‘ran\sforming Growith Factor betal
- [ Chiemical agent 1 O Indolactam vV
Immunoldgical agent Activating antibody to human integrin beéa3.
Biological agent 2 HMFGF-2
Biolegical ageﬁt-CM Conditioned medinm prepared as per method described in text.
Chemical agent 15 Latency Associated peptide of human TGF betal.
Chemical agent 16 ‘Mannose 6P muotif containing proteins

Chemical agent 11( a-¢}

Pe;itides capable of activating various integrins as detailed in table IL.

Chemical inhibitor 111

Peptide inhibiting integrin Alphad:betal receptor function

Chemical 12 cAMPS rp isomer
inhibiting cAMP dependent processes in SPC
Chem agent 3 DiBromo derivative of Ca™ chelator BAPTA

IH .- SYNERGY:

The art so far has believed that proliferation and growth of blood cells may occur only
in the bone marrow (inside a body), since the conditions for the growth of such cells are
ﬁpst conducive therein. And that it is difficult to'generaie 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 fo the regufated growth and proliferation of blood célls.
The said environment is developed employing & combination of suitable cells and a
medium supplemented with hematopoietic moduiétors and optionally a support for the
ABME cells. The environment so created is very xhuch suitable for hematopoiesis and
resembles a natural BME. The ABME promotes: (i) enhanced homing by stronger
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(ii1) enhanced engaftnent by pronoting cell adhesion
bet ween mesenchyne cells and SPC, (iii) enhanced

Y MhvRbhespf SPC agai nst apoptotic S|gnals byé&%%%%h@&nzw
pro- apoptotlc nol ecul es suc as Bad, v) SP

comm tnent al ong nyel oid an Iynph0|d Ilneages (v)
activation of quiescent SPCto foster their

&?!;n'o-faﬁfa@ﬁdnqm @bl%ﬂ&d5 @%fﬁhei?wy RRSHa @]!ildadheswn between

rentla |on at s and (vi i nducti on of

- qupssadme ecliiarh thapegql ﬁwal of SPC gg%%mpeﬂgeg%aﬂﬁeby

CRERGR! frb-@pbpttic tn!itﬁecmey eﬂshla@ mamS(lemm@im&m Blthe glya]md
artifticial_ bone marrow |ike enV|@§ T@n%ﬁﬁ Wﬁ@%ng éﬁ%
g impheid HoprgesYd aqushon SHEHETsH SEEIq OsEihsr rajpry along
t ki LMeRHaE BiSdiFiehiRabn pitBwasadd (Wehenaioy 8 ISPCejulescence
10 when used as such without the treatnent with
hekeRmePAseul at ors, neither sustain nor an efficient

afufrinbd, Gi iﬂ'fmbﬂrtﬁatrtﬁé b@ipdsitie of el ihoswaen is 6@&@ of $orming an
gener, y a conbln

t | f
R Bofes o, B R PP ARhesf, SPC and
nl%ﬁiawiibi@mﬂt sm;a g/hapﬂr e Mgwd&ntsehmdotﬁmdvséchm@l):h}mﬁéteﬂs

I d
t %}geul uﬁvﬁeﬁ{sﬁ 3:}% lét t@eytﬁegﬁlbeng |t££ ﬁeanl';] q‘go(r:c)lzl aES us? g?ﬁl&dsugt:aﬁl Ilglf an
f erREicht t aptifibeN donp manowike fcmrcainemo@ém)&s rmmr@tv\d | Iit kteonly a
?%‘éib“ OP r\‘Ithe greglg%tr %S i 1S lcEl%s {éjﬁ v&ﬁlstf a&r’fe% W@ ﬂmtcgﬁ tising

Te conmpositio
amrdprme aamtmwagm macmelua/thmesumﬁnne, m@mnmﬁh‘r of

S R Rl 2 PR, 1 5L B e

&hapm tike cr2Doinient. Whing medtdnodryabseread] when éhﬂjmmg@m priggrsed
um (ii)contactin
%%ﬂ%%ﬁm ﬁmne é%ﬁ#ég@%ﬁﬁ?&ﬁ%ﬁ d@%|et|g n%dulators o
forTa per|MﬁﬂEﬂ1nOn1nutes to 24 hours whereby their
té{;}é‘%l%b&dﬁhénft, (i BOGHOR Gro B 0N OB 15 RALpA Shrfhl bone

acqul re ‘bone narroOow envi ronmnment Ilke properties;

' ZﬁﬂﬂwvywubmamhpﬂgmgﬂQWWﬁﬁwgéﬁltor cells (SPC) and

| ORA| Yo Plaks ENG&1S 30B cultirhe HORt AChL BEprbfhiRite cﬁrrowfh

sencﬁ&ne Scells as treated in step (ii) above w t
S@@ﬁmmM|ch are optionally contacted with

| 'f@ jrat apnehsh aing 'h:?esenf:ﬁsﬁnet R8s Rk hiAdtb R0 hookithioRasl d pkiad of

25

30

gnal 1 ng athma at enable theiy s ner |st|

pwmmmsea% mvrwﬁqﬁeb«sw aqeliyins SR inaedE L ap |ﬂ%t“’af§63nd
(Mdy &emcaaahé RS S Envirbi iR 118D Fopdridd; ABVE or acti vat ed

nesenc hyme cells in-a nmediumfor_ a perjaqd
L DR e SRS celbry R Aoy Danes W iy, -
gR@ cEiekRL tHEeREsenchb e a6llsia¥ dkdtein sﬁfa’@)&ebﬁe wmnem hwhich are

oHeRe coMAFEh, oty PFREIRBBUEY EdES GOBIUgY cof el
@bk ifvadd St é?ﬁblb' gt synergistic participation with ABME to form more
blood cells;

(v). contacting the primed SPC with ABME or activated mesenchyme cells irr a medium
for a period of 20 minutes or longer to achieve in vifro SPC-homing, SPC-engrafiment,
SPC-activation, SPC-self renewal, SPC-lineage commitment along tymphoid and

myeloid lineages which now yield robust hematopoiesis. The method can alse be used
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sel ection of the hematonodul ators to i nduce SPC
qui escence for specific purpose. The nesenchynal
pconprise of cells obtainable fromi
ggtéﬁﬂﬂgﬁne marrow cells hargested fromadultIJ(‘JTﬂ‘gmom02249
femur bones and may be nmi nt dined in a suitable 5
cul ture nmedi um such as Iscove's Mdified Dul becc, os'
M iaptiidriatedDblectioip jpof alee héredombdulnc2O% Hnduwen SBC c[uﬁs@nce for
bovi.pe serum and under conditions whereby they grow
ath ‘318?@}%03%7 or nore mesenchynal cells in about 3-6
V\ﬂ&lﬁﬁesafchﬁﬁalf&ellk rs@rdoabn:feaﬁ sellyebtainable Gomiilive crsd, bone marrow

c L tur e condj ti on '
; #lﬁg ?ﬁeﬁg‘g‘?nﬁ é'&%luflﬁ SOF tgu 4FF boges o :in Efynbeamﬁig{aing‘??" g 4 suitable
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oot it B RRBA POk SRS iy By o
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et R R L0 s DALEURA R U e
c¥IC a:ﬁdamtadmpndrﬁafcb@gespége of §-7 & Grrban fioxideundersstasileegondigions
eﬁqléf; u;fp‘i’%e a%tcél‘i‘ )ﬁﬁ\% ?ﬁ's:?c &'5: ectof RN s A).

cel tot 8% the culture is
s deseribed b ﬂmznqdmnl @rdéw GH dermatiprecraplpyed raay be IMDM -

,_ Cin‘ﬂPﬁd% &m‘é/ﬂ@&%gbé ht@@dmﬁ ﬁitéﬂeﬁlehs%bﬁ% 0L @8V R, a8d 16,

formco Onl €S a ear | growth is

witast pilefaetos tineaga iseasiis| @0‘1”43 rfaq’fw fchas sRYETORojedin andi GYEESF,

RE.CRFSAY 851 9ORSbsL B e SledHt LAY 8IHBAB Btk ma for 12-14
quantitative nature of ABME function is referre

Hisye andep thes quitugp, gonditions Mherebie Mepd S8 é?lPIEesc%fPUnveﬂ or form
f QIIARE A IR B AYe %@’Wﬂfﬁ vWithe/dislephBMTor furB ahbigsis and use. -

amount of nmesenc cells to be used for ﬁ@%
hrasivgiesieasdda 5@%&% MAgSH P ASHES HERERFYe gpn fmetion
RS RGG 7 Slrewidrhis ARMRitatAR thefnB@pdTRichQlbng &itmbbnSddialy IR ABME
scaled to neet any increase or decrease in the
rEAr8MBEsenchymal cel | nunbers. Usually, the

al‘Halaﬁ:bmﬁfof maesenehy sk toRhke TRYBIE ctealfiof 8ldebeadent Wi@n the

et SR apaF vt PHES <L mEmSE R Bkl Sy

GRSEL Ay GcrbaRs enddayeas] in Gl rbduired mlaseachympmen [inbdre Usually, the

sol uti suspen of . h n 1 NVMDMwth
Vaiol s HGMWEB%Q’WPE?&?I%}:)&% aﬁge a?ndard cel |
CItHet dtipEofC euticting Mmebanchyme iceltss with HBmtopddaticvaerudators may be

wh th [ t ivat. d d ABNE
RN (TR T —.
dﬂfnaiomﬁdulﬁmr eiEDM wﬁteﬁ@%senmvam bdepiag thehells in a standard cell
I I .
OSSR QBB 465 0 I g gt e
QmMEﬂ:ke ﬁ%@el(uefata ipluers!, wlvhh tasubol edficient dirstignsto repadig useful,

f d
VST o BPR SR oM A BB R S, TP CLG %5 o1
rpttiohdllyathé 6AC of 2 BRGJatinmyf dels irtcentainiSPE (Eremplese Monenyclear
Bﬁ/sEisglé[!t%cli1 ﬁ‘i)matile B{;h% 1@ gél!iaé\gavgeﬁs B64 rc!m)ﬁ blo& Lﬁc‘i@&d'c&ls

excess conp
Zf@mspmwnd nﬁm@xﬁmgmgf BBCL miay e yrisedl. With ghegpepared
toge_her EBMh@nggfoggg%qg?ﬂiggst BOqﬁgﬁﬂ?gghﬁﬁq%?ﬁQ@C
appropriate culture condi tions. Wen SPC are nade
adherent on a suitable surface ABME cells can be
coated on or around them Further, a medi um

conprising I MDM 20%erum and O 8% net hyl cel | ul ose 5
suppl enented with other reagents as required by each
specific application may be used to coat both the

ABME and SPC. The concentration at which a particul ar
hemat onodul ator is to be used and the duration
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for which a given batch of nesenchymal cells is to be
contacted for obtaining optinmal results nay vary and
t hese exact details are to be determ ned in each
'%B%&%%Qﬁﬁl case, a 10 useful range of concengQﬁhhgm§mn%w
an uration of their treatnent for hematonodul ators
descri bed herein serves only“as a guideline. In

anot her enbodi ment, the process is adapted to a,

CPAANPIY c sl ABME RaPsbk@psided 804 6bhigod BRdium and kept

i nhi bitors of hematopoi esis generated in_si

: : tu durin
i tneaitsafar epensd st oo PO RS UBsE 2pHerT iR 9“?“81‘301}@?\5@5'&%66“

- SIS AL $ra80BindlehiCsh 4 QIrEBIE sGREPABMIERs aditbeldatel 0n or around
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b cF sttt dt PR SOPBREE P R grge| ﬂggd)r%? é?%ﬁm‘*ﬁ{‘]‘ose |
cRpbiasined Wit ddte ragddiSaslit@iredbw@pRERtiGc apslication may be used
repl aceabl e a nt. In yet another enbodi nent,
t‘l‘%éo"ﬁ}’?f&@?s’*ﬁﬁgg‘&é%{%d to a flow culture system ,
mec@ﬁdé?ﬁ:dﬁen geitich DfarABMEhantontRAGate & t6 botiel atith duration
S ort/co rtment, allow .z 20 L.callon .
~EPE b P B TR PE RS RSP aRH S CHEtg pptma

Wedults Beyredrp amiiitategict detaithareso|batibtemsneddn tdcbrimtitithat coe a

medi umto percolate or,flow t u he s in
TRl Bhiroe Rafmris fhg Hirsiin o 89 Beduin 161 hheldhutators
adzsdiived Inkdimserel ofig amd gyidiliet.i ¢ 1 nhi bitors generated

turally.in sity and al.l ow .C ' ' i shi :
et i) HoBPited it PAbRS 16 R o Rlen AU, of
Gudicing théenidhitrs ef demttopoiesis gerestddgat isigh stutilga incubation by

n obli.qatory t [ ' f

SRy RET E e AR U pAE s ARhARL RS copprment
fiheirdtuteométium eddiyneosss:BPCr deséalflo gresvth endodifiprentialion éagtors or
f Ng, L0 e pQlgsSi \ e '
R S e A R N L e
asmpginggnence or with ABME under ot herw se conparabl e

% ﬁgtra%igﬁgé}te%%%&ﬁgﬁﬁ ﬁnla gﬁ)%éss & ;%Htfo I, GRM du¥uld 'sﬁstﬂen?’ Qherein the

e are recruited to ABVE and when they are

- fogHs B ABMB cad SSRE faoy cpitFeda ins p gi¥PRIridamparimente allaving, the

Cag{;@é%m UFR&A ic_%méz:m% BB W0 "RBABMinEO hifum  with
reference 1 nplying enhanced hom ngJ nore erfective
dwgamodusier. WA sobligas dbferatiation medugy trpeicalste or flipy through

;:fgets ikg\}%thg igq:ﬁlst%)géilﬁﬁe@ﬁlaﬁﬂég FSFARE pliPodesT R6RPAIthd %uﬁfllaﬁ;l’tﬁof
hematopoietic inhibitors generated naturally i sifu and allowing continual nourishing
of cells to improve resulis. o )
Inventors have found during the course of their investigations that it is not obligatory to

continue the contacting of mesenchymal cells with hematomodulators when ABME are

- found to be ready or SPC are found to be activated for promoting robust hematopoiesis.
When the same numbers of SPC are contacted with mesenchymal cells as fef_eteﬂﬁ‘;ﬁ;ﬁl}- Rl REL

with ABME mnder 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 engrafiment and robust blood celt

formation. Th_is resuli signifies an increase in the proportion of the activated SPC

~
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sanple inplying further that sone SPC m ght have

exited the quiescent state and entered into an
state and/or may have undergone self

S B

cells. In another enbodi ment4 the inventors have
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{(Kubota Corporation’ Bunkyo-ku, Tokyo, 113-0033, Japan) for 15 minutes. The

i ncrease. the proportion of activat&d/gaR85/002249
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nessushy rménumytbs:ownse rmm@hnhig R‘at’cer @ Chpd hdamw elsbta (IL-

R sl oA il PP Do Beess it D aoaRe e

tﬁ'mughme:m Techinalogick) Vancohiver) Canaégu itrved fyind wkhihé ale:tems}szmal

TRk R

mebﬁies foyintadir ovhlis theecdofy Fehation edaywvmedivmeaven ythough excess
t C for at Jeast 30 m nutes and
3“ P%%f\lc%uéraggoy%%%ﬁf ef%?rﬁafl |J(’)n assays In several
experinents, a consistent inprovenent in the nunber
and cel | ul ari ty of the hematopoietic col onies was
seen when both these two cell 5 types were m xed
conpared to a reference where only the cells of MC
were used. The increase was ranging from1l.5 to
10-fold. Thus, the enhancenent in colony formation
obtained with the use of only nesenchynmal cells was
hi ghly variabl e and unpredictabl e anong sanpl es. The
fact that hemat opoietic colonies fornmed in increased
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d) Contacting hemat onodul at or on nmesenchymal cells
yields better results: 15 The practical use of the
henmat onodul at ors needs optim zation with regard to

and the duration of contacting to
%Bezp&mg%s‘?sn nce different baj.ches of rresenchP%%fm%oos{002249
ceIIs may respond to the sane henat0|nodulators
differently. From many experinents, the inventors
déi a{orﬂeﬂm’l of dxatritenty 60,000adf, theasate mﬂmﬂcmal stllrvteranfirst mixed

B o0 A0 ARTAS B Y OF don a0 g o e gepesed o
na«siogr ﬁjmétiﬁﬂl( asbdyl. Fresyeral experiméngs, ra QC@lSIaIetlﬁ ingprovement in the

SRS DSBS TR LR 0 o
| mpamwbro giisal cmmdmd@ﬁelam@m;hermoulh thercgliyef MNCIGers @scd.
p'Iﬁé) u{\é%a&r wgéj lr 'ﬁr,in%nﬁom s & g@ g)la 01'11215 eﬁe eenﬁ%ﬁlé@ner& I?r? colony

ynal were covere cont act
nﬁdennocﬂommed smthgthh @sra oloeniio mesendymak ealls ayan éveghiynvanp}wand

Vhdleatidnl Bk glgpugn Ofte2fief R R AGicS SfILHR:T REmé in
e peri odT' ange 8- 24 hour 52: r em)ve(i
c@mtﬂa@d aumbets| @dm@dlélame@nlméln@m t 9l egesgagbpigalt PF‘é‘S ere
C %E&gd't%ﬂﬁpg'eyﬁbﬂck Wl#&@rg@n’t Mi‘eétapw the mesenchymal cells

mat onodul ators and used as such or fter harvestlng

t h’ewhéls@lﬂ SR rragsertdn the MR waie FEH l?f%%sll"%‘?e s fipggease results in
CQ&}%Qt?dntdeﬁb Bé-ekﬁtﬂg bult QuARMERPCORSARAGH bi/new BIE dGeld ®if
can be configured on supports that will distribute -
t@WﬂWﬂ%ﬂI@Wn@ﬁ?ﬁ@ﬂé‘P@@ﬁ@ﬁons for 30 better results.

Agf @Méing%ﬁmaumormeﬁaéh 8\ el YiQaPhetiol fostIRVE
are t aken and t oget her for a.sui table dur t|o
(R 1ot f 1 RORBSoA IO e Bl PR Ty e o e dose
PERICES &Rk OF cbitadting folbe PRy Gined differe@IHaRiesiof bidBdhiiGfhal
assays or henmt opoi esi s.

268 9y 2B e 1580 e toys,differgatly. Fipm maRysypyiments,
Uihe @v:26M¢ ddiemahad Rit e Xdperkl, HPdtlvSiier srind B6iB) dould be the use of

BB ook e SR SRS i B

t et sneitnim | Ceehits Rpabmcthason ih tha ratmgelo@gmmblar to 500
CHFRA Pl LR RS B R ABRE BB e ok 1050

1ﬁﬁc@Molchﬁ1ﬁmanoyl 5 phorbol, 13 acetate/ (-) I ndolactam

V e nams 0 t here

P PR Heotrtr il ool e ERE S oo
[ aedmm abmpn@mgdnhjatomﬂﬂgzbm roigited i8 NeBM wmmyq % lilien serum or
r Itsareshvvnlnf I
B R R B B8 el e
C&intauﬂedi celisywerneethen ﬁmashm G tlmcs using B} Bbrarting aledivodMBMes20%

o B A 8 LSR5 fuch B SHP R O ncsencigpna
cellf, svhmmmwcrbmesenﬁ:dqa caupopitiosofiig PbyroaPtBl\!’[Ee@nﬁonalb’i HBNIE cells
g&aﬁ S %an%]]%?o e%l%ptg 1 %ﬁit & dﬂd\?\i‘ﬂl }%% two &R)lorpﬁﬂﬁeﬁfions for

["ul"ar=co were forne I's surprisingly

glretiert results. hf’aneq@)e\)te onmieBpf MG andxelly s o ABME af taken and
) oy et

kP SG08 o B THNRP 6, (B PY & 8L RRGORASH R0 vre
nirpdeised fasrin Gifro hemetepaigiic @@iﬁw ﬂogilaﬁlgn pISEIVIOr beuatansiesifn and
a suitable nodul ator (Exanple Erythropoietin and
G\ CSF) that is/are necessary in appropriate anounts
(Exanple: Erythropoietin 2 (IMCSF 20-50 ng.nl-1) to
rel ease the hemat onodul ator-CM 20 fromthe cells
under cell culture conditions at 37C. After a
sui tabl e period (range 8-96 hours), the cells are
renoved by centrifugation in a refrigerated Kubota
centrifuge (5000Xg, 15 minutes) and the Biol ogica
hemat onodul at or - CM obt ai ned as the supernatant, is
used as such, or it is used after further processing
to concentrate the active ingredients present. The
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25 environnent of'-4C and nmade use of the principle
of affinity chromatography. Briefly, a suitable
affinity Iigand i mobbilized on a matri x (Exanpl e
vﬁ@ﬂﬁ&gﬁﬁ§epharose) was taken, the hemat onmodupatffndsihr249
was absorbed to it inalo alt buffer, unabsorbed
conponents were washed away by the | oading buffer,

and active ingredients of hematonodul at or - CM was

frinhs thes@beatid velestodd mmi obyxparibmgh (Savher¢ibmonpiuslear &lls
Mol ar 30 NaCl uf f an t

et P e S b o DA, GRS AP RN e
CxfoREd foltheserehytaa. ce[rshe)m;tctwd reithwo bblf!@icalgag;aﬂ [TGFB1] (c) MNC
hemat nDduIa r I

ARt air gy cohiRaea Bl PR SRRETY 15 Qtcecmooni
phéTbal, 18 esqmdt )Imuaytam V\@iv2 088+ 002880RET A1BE) BT eppsd to

T b 0

:ammbdy]t (Ths:esqhetare shoven indicured asfl atcleUMBIVE formed in

a
Eﬂﬁ@t oéﬁ%ﬁ.aﬁ, %@&ﬁ%&@ﬁ@& cl“ycellﬁl_gﬁtyg}regel fﬁgieeg N
BiRdedt et dobomies aveoe Sorepd Fich WeiR IR DR\ Risher
%Qﬂmgg%&%ﬂ%L BN or fetal 5 bovine serumto contact the

nesen ‘cells for 8-24 hours under cell cultu
é@hbhrga f@hvyle@ @fqgawprgtobserwé mEvsinglx gt @ﬁ%ﬁﬁmeﬁgﬁe‘i‘%ﬁl@ (A)
%ﬁﬁ BNE rel ated properties becone nmanifest
cu ture only when the. hemat onodul at or s
@@blaen(sq':qbe@ukﬂlecomles siprefpmmegyhioh i5 syryisinehpgricrie Bﬁ%}ﬂ?ﬁ%)
# jedt € not used (Figure 2A) or if used w thout
Bi ol 0gi cal hemat onodul ators (Figure 2B). The figures

TRV JeBRIERABEnatdifdick nildasdusel | s formed in each
G8S Srephhitisn) meBbAlcBmpliRs! NG @I»iouloamg)tlwdofn trieemilliliter of a -

-colonles The best colonles are for %%%? 1
medBAC 1o FRtisIRge VDM, 20%0 SFaR @B i tSH Okt {Egample
h'm%&b pi&nSand @M-'mi that ishhd ﬁé&:?sﬁxfy Iblfagirqgiamimomﬁts (Example:
henmat opoi etic nmp col.9 or npt i,on ,The
T arR Ay %%%%?&835'5 T o R PR oo
Gltathd edls Biydet B3l duRere @Bndhﬁon'f@:]ﬁﬂl /afiat a BEEBDR reriel (menge BP6
qU|poten in crea t he
GOSN ls AR TmORL D PSRN A o ok e AR contiugs
f(300eXy, 19 6ibtsy amdt the L[BmB)Ig@a]l hensatorhodatatoesiiMit dbtainedi ashthe
t arental , nese rnal eIIs

b figPsed a?}ﬁ%cﬁ %llélll vé?g1 aIﬁFrneagé pg%;g%f %%Sﬁélem the
Eﬂivﬁﬁhgr@ﬁemmsenusﬁhagarmemg:bﬁ/ﬁm ganetally tagdisplace in a chﬂled

f d
B5igga o 14 Gupd M of AR RRLDR S bl Bl il
al shimbmxhlty ligand) urnnaolﬁldzeﬂl wl oghtriz| (Exaywte Hagarip Sejh@msg) was
% &%@eg%@t%% X 19911&,%}[ o%ﬂ&oﬂ%li ‘to littm aslc)\@V?ﬁi% erl fi3bsorbed

Tat i on a sever al eci | heages
- icoxpanetits grefr awasHed capray- Br yltdw toadligg N@ﬁ%)ﬂﬂ@ agtiee ingredients of

E{B B o%&%?ékg ﬁfﬁ%%%&]vvg B e 'hgt\l/p'éﬁbf‘(ﬁ{aﬁipfé 15 Molar

30

anuloc are uni
wcmﬁeremdmyentmmntmted ax@mwéﬂ @t ﬁcat evezﬂehuf&ﬁcpr%meg at
W‘&eﬁ%ﬁéﬁ mﬁﬁiglﬁﬁn%%ﬁgémdl 'ﬁelﬁit@xﬁ&du%r& ti@mely, Biological

respeéilve ustained this effect, In
peant-i end Riplogisaliagent-2twesnidentified pec SRR yd Bekng pesgeptively.

i ndicative that the ABVE is capable of stinulating
mul ti potent progenitors to formnore new mnul ti potent
cells equivalent to self-renewal. In figure 3B,
appl i cants have shown that ABME created by the use of
TGF131 or FG--2 30 is both conpatible with the
untreated nmesenchymal cells when tested individually.
Each of these two ABME is therefore suitable for

m xing with the untreated nesenchymal cells. By
contrast, when both the ABME are m xed in equa
proportions,
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WO 2006/ 092650PCT/ 11320051002249 19 t he conbi nati on
is a weaker ABME than the individual one. This
clearly proves that they are nmutually antagonistic in

vﬁﬁ&bﬁ%ﬁmﬁﬂd are non-identical. Exanple 4: Effpeimsbosnozzae

eni cal hemat opoi eti c nodulgtors on colony formation
The inventors have tested several henatopoietic
nodul ators that nodul ate intracellular 5 signal
gﬁlﬁﬁ@aﬁl héﬁlaﬁmddlﬂa[tOIS@MI FOBPIC endsTGR2 aseafeurmpallyovibiciprt ABME
Var | el ;&g tlons gacﬁ?e I%%mjgaJ ttheC r{n@@ﬁn Qetch case is

i nas ependent I nases

(CES@WPT@IGHHK@Q Bmﬂugs:phmadwﬂduln@sﬂl\/b WGﬁfiﬂ@pﬁ FGE-2 are used
ndent i h 3K
%ﬁ) ﬁr%wg%glgm on’ epen%%%t(ﬂﬁm nases(F 969guman o feta oo
rhmmptsemmt tor amitanie thei messrehyrpExeeHp e 3-@‘%381?1!5 \FE@SFFPeﬂ culture
kclg;%légiss t@n&@ ’th%?%t Olg SR8 §; @antﬁﬁgéroABNiE related -

Recept or s) and intracel | ul ar

 Suwoeties bmonasa@@ef@t amﬁnle@ulumpmywlwag@ hemytqreguigiapiare used

ﬁ%ﬂﬁ%))o 25%nd bqg&%%ﬁﬂhe&n&@%ﬁﬁée@@aén@a%dﬂ@gﬁmﬂtm if
ase [ in at any _new nol ecul_e caB do

bisedgitagt Ebgm agmtomwﬁ@@ﬁoﬁr@g% 28)p b Hgyreg show the density
hGTRb8 %Q%r?fe@ En O¥h bAYRitGa feiaiRs tofthY ceﬁﬁhﬁy@fﬂﬂtcbl@ﬁﬁes The

mesenchyrnal cells were contact e% far sw t abl e

chestatcplopie] Rgh Jermeg, onlyivken gaesos Wl estis, & gy Wit

Wehiop Q% diHomntRs. Fetal calf serumwhere an
ap propriate anmpunt of hemat onpdul at or was. al

3: Tifeek st biatesine! BAMEPRUR K SSHATSRIBEY TrEAgPn
Srﬁllel%ife,%%s B dé%éﬁﬁ‘ﬁl?d)lﬁy ‘éfq%eﬁﬁﬁﬁta:ﬂtdt REBME biaihy msﬁlthe use of
cells ulrre careru I Mmzatl on, Si
GRS e Gk Yo DLt Th SR8 BT AN o g gachyml
| QNORReCRB 8Birkiel sull ERhGUET ABMEds Bredly miscibiswithiost significant
useful, range bein a{ﬁho 100 20 } Mol ar for :
HERRIEBPO W iy Rarest WBSE"BA%H“ﬁ ¥ to 24 hours for -
ﬁA‘ Eé’l‘bg %eﬂﬁeﬁ%ﬁ%ﬁtﬂg td Quadfietiveclineagpepedific tdlrmmfmmn@massny

ave ete that s C a
BFBE RIS GRES WiiPoEloRHs B oy ke A el i any Biological
SHBRBisE 34 abitylian didraird: dootact vh’ét’JICﬁiﬁl ABME 4 Bilogingl agent

CATR R, Dk h WARRATKAN R LASH 1S #8ond formation

Sdlbriga l@é\erad: hgmlﬁal liRBgdse gtuding d (rzmuiye ge-Eaythrpid- M@@GD"EP oand

d_C f e ]
ﬁ@glg?pﬁtﬁ S a %Jug,t thJrrrma grrlgn &E}S ? g (%‘P@ E% %tlﬁlc g?%qlocyte
tM&Irophhﬁy(WEMftﬁﬁﬁ stimudeichcienth &9@4:]31\@ and that TGFf1 and

S DBl Kt i bR P AR G AR Bl i

_ Iﬁ&w dliTlPaiubtaaro stim#atipor of GEVHeolent ﬁamaﬂlqailels Ugdicagiye that the

R A ke e

dJeﬂsfmueralemabbq}fneneWérl ous lineages. Figure 48 and 4C
%ﬁ?gﬁwtsﬁe filEna0f 3 HaC ABMACTRIANG IR ds6 oI 0TS.-2

ony orrm Ion. Figure - -41) shovvs the effect of
cie rebianeoripatiblo withi thé epiresid mepanchRERl gells when tested mdividually.

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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nmodul at or i s capable of showi ng synergy in form ng
ABME. Figure 4E shows the dose dependent attenuation
\Qf)zﬁ'd%/oﬁﬁ MF by a negative hemat onodul ator. Ex 2095/002249
mrunol ogi cal hemat onodul at qgs : The inventors have
determ ned that an antibody reagent or its functional
honol ogues 5 capabl e of activating adhesive
i tht eomldhdtionss ©wernes ABME tham thedadividual e (ks déady proves that

SRR e LROSRLON SR harS EAPRQIRGIA! O S Further,
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_ hemat o ators may act
symmnge £t Effert bg/cllmdal B g topyiictieimddatagare nw delprst ormaiiond
{&scl% ﬁﬁ%g&gﬁlfﬁgnﬁ{ i ?ft Podulifal bdufithe ARMelIular
|n Vi |rmun00|c entat ompdul ators are
usgfahgenfmamm@dfoa ﬁgeéenemceﬁgcmwuﬁﬁtl@%@fraammm ofj potgin kinases,
Wizhd Qdt OFP GRAP) Qeﬂem Wirdabks,2 H]in OaBMB: Qlinab &t @ixample

bovi ne serum The nmesenc S are contacted

PR G, pomehoflinomin ShovsbiiR Aepanset Kifars gt i gak. B, Akt
f}%&sméﬁsi %ll-ﬁaﬂefsﬂéﬁ %eﬁe%ﬂéi‘it kinRRSFRAY, MR ?]Qgce%?%ﬂ@ﬂénlﬁﬁases

cells ME._ | n-_anot her aspect e use of

|@Wﬂ8? ogiF@ER heReBhod B dSH- B%e C BRTERTPRaTpri/ Chreonine
t 385tk aRible R I 2 R e brd) OlindBirdlagib Al Ser/Thr kmasesgxample

hemat onodul ators for_obtaining,pbetter results

SHARK-Kiness jagdr 385 MARI \Kingsple (3| defy deran eonll“BfﬁF
f Rpermeh: WiRE: %t $éhi FREERA M REw GRIldcBle AafabliSETbringR tab&lt ‘such

Dar k. Bar) contrast, when, a.,so] ution of

| PR lagpﬁfl%m%alam%méi%% body to human
bredr a&m&egroh Nen&déhihink) cellgtivels Qowthdtddfols Allaple fduration (Range

DS TG JUBM vt o Lopehs Erh ot e e

fa{pproflndﬂ@ dfourdt NE HERBRAREYEBE waelalss pfr@éﬂfﬁﬂre@arhln@hd)ﬁ/effectwe

fecti 20 ABMS t
U CAITR I T O R D R —
GarehYpptanizatign sidsehditef alkiphe borbwﬂpﬁomfﬁlye IsR@idpefdolier nor a

h B
RGeS HAErecBe Pl poba o 6 e Ll BB BlasRRuloo
deiariqnﬂxenﬁnomodrhmsmadi 5 agrendsdo Yohctufsefor dum:pnwf ¢dntaf:to r m

or e and

C 1 ag othe itth elrzrl]v%lt ggz}kéagtem%ﬁédﬁt ?(?rhneﬁgbm%ﬁl{agé‘& ofa b1olog10a1

iaper latﬁd af drenmdabageairmmt snmmglsu@ﬂlm nndabad:‘@mﬁmt@rd%RME creation
| ls w th results are obtained

mﬁmﬁar#&%ﬂ??’%%“” gﬁ@&% (l)sﬁlol ned with ABME. The

iImv emttloar s akpeete !hste rinveploed lmtve | detenminedn thitf fswifablet chemical

%@ﬁ%ﬁ@égﬁm&f? yg P&h 185 W? bightc b fARE] ;%9554 Qe deserbed

rove ormatil on Si gni
titein avsntgoticd T@Q‘,atqr@dalaw”ae ifdigateftst the gromotd SPC quicscence.

A& hdnfal d'uf?iﬂ)r Oig i oﬁglaﬁr g%erlgmégle %ﬁat&h&?eeﬂﬂg thmulatory

assocl at e -am nobenzam 1G-—-1
refirn@s ancghep mﬁﬁ@m‘i’dﬁ%ﬁg gl ycol conj ugates). The

Ridulth B9 SRARM S HUGLE o EARE  BeRitofidit YRlhRGrsTh AR WBME that

is capable of stimulating blood cell formation differentially in various lineages. Fignre

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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related to integrin nedi ated adhesion, |GF-I
receptor, Mannose6-phosphate/|l GF-11 receptor, ed VIP
dependent functions, or inhibiting the

I - i bose phosphate) WO
%o’é("’@gg‘é@opmlllszoosmozz@ 21 Pol ynerase funeb; on vz
on SPC signifying that any w nol ecul es functi onal I y
honol ogous to these can be accepted as prin ng
ageRiSpoielRt Meduldidras eappble of Hgwiiganissey i dithaise BME. Flgure 4K
hemat gpoj esj s nlf ant are 0_acce

nShor e domralachn g lenoaigt A BNy 8oty BBy
5E@$ﬁ55mﬁum&%iﬂ&nm&aahymml |'s were grown on a
35 mﬂdla ter, Petri ect on Di ckinson i, N

| R H&%ﬂ%@@ iy 3feeci @ B Fipgtogg ko dbues
caphbleleNdciiviting adieeive Miatmsioiesmednchyha el theougke the integrin

washed 2X wi,t h Pho atebffer d.sal i

(ng@}or%ﬁﬁ ﬁSH‘é’mﬁt@E‘] %\.ﬁ?ﬂ T %mltmro Ogicgfleq“'tﬁ %%n? Iﬁhfafcors
COB¥ adchi $gerdStichiBn gwitl ijlo@@&ll mmnmoddmusll srldesfow\éihemical
returne to st.andar e C e, enV| ro t

i PR ﬁf ttgr r ﬁoure%uler ‘ﬁh&'ﬁ eat rrencf u%%%n%yo%cal
rbammcbﬁulhioe e lubafulwiar the warsgk eaf - 1108 @B@gamin inea medium

er ed
Rt Bl o Rl bRl LRI e T AR
hamtasied twith tbis mukdivno fied: sethblsrperied (toudel 24 ddurginepdgm sulture
assal}ég%ago {;v}ilgﬁ egéﬁlc C}’n?l ctel‘ﬂ; ﬁ’) 1¢1E' 2 éﬁ'ﬁ\{h&oasjﬂgdﬁ' AL u@é of

n-an -p ara exper| ment

en}ulalnohgmdéwm@tbmnéé@ﬁmftiiydm coct@hké with e @mf@emmal and for
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r &5 gown ueﬁgtms oulrp e éleﬁd cehm@lqn@g ae fgmad wheHpRmesepchymal
#eﬂlsj lafeSusd f, nlﬁ')) af‘s a t%?%@nﬁé@?%h@x{ s%muﬁ&leof hﬁﬁﬁmm

rresenc whereby they form

ahenamod@lam\@nb@dygﬁmlw@arbm} intesiri HBNTE SO IO per
V\ﬂﬁhﬁt@rl RAREEW NOBNE Qith 20CARRARLE oP feta$ BbTihd) &rlﬂﬁb ﬁas used to

enptactic gradient in the vicinity of ABME f

atoptegiaesserghymad celisdon bigs.dle mesenbpal cs%ﬁ%?fidr?gmm?ﬁ’mve

hQRLRGesufihe SNAWMIhdnBehdn@ b &chﬁue@ Qndl)lodd%ﬂ eingiehn in vitro.
nmesenchy rra? cell's show no or

(ol Teprosue Tethnnrer P Pringn SHCL PO topiging thom
Then RgWimo coul d be nodul ated in this case either by

30 S o popeonco UNE s SR Mt a8 s of B i Red
I xiffaat %Eélﬁ@&lﬁmﬁbﬁl AP schbi tResit \gﬂlgm@:f m&@@lcbﬁiettbnlyb(};ood cfell ;oloriles
ot ek SEMT il BB IR P Rl S

B@m[els Fefpar& Meaeele G:tfi;mﬁt plahing BOE best gersﬁttmaxe bainst evtich ehe

et B e dorp e SHE, Bl e B3y B ERRRef s

gt Thdmitakleagiblasibriting SPO Gm:bhtcﬁng th dprdGedhoinng/blond eell

L SRS 0 SRy Pt

tﬂﬂhﬁngzmgeﬂt Galenugassociaied pe;mdw F-imiaclpuzypddes (@] &f Il Anach0H 6
D clolr\lgmci)ng g%ycopconjugates) el ;scirmlmnlg Qg‘e%{gjwe?ét oab%%%fvgc{i%tiﬁg si(gﬂals
related to integrin mediated adhesion, IGF-I receptor, Mannose6-phosphate/IGF-IE
receptor, cGMP dependent functions, or inhibiting the Poly(ADP-ribose phosphate)
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serum After 1 hour at 37C, the coverslips were

washed with PBS and the cells were WO

2006/ 092650PCT/ 1132005/ 002249 22 fixed and stai ned

Vg)tz{ib‘gﬁ;gzggg;sm speci fic antibody (clone HPCAL Be¢hRosno2249
nson, USA). The resultsjare shown in Figure 6

(d-f). The nunber of CD34+ ceI | s attached were

counted and conpared to the nunber of simlar cells

t Petimateseefimtdonc hea SBC aigpidying |thdt apf ecwenneleangy efunstionally

BBl e 55 S e e e e

smgdulafteddﬁmhioymm stgoificain by thc:{f ar€aizd accc;ﬁd:d a5 hamnttoro d@dRtaTs

ri nce coverslip indicating that
’%H’é gﬁ?%es%oncogﬁbﬁg ABMVE was superior to the

T@memfeyfﬂe cells alone. It my be seen fromFigure 6

(gﬂfo) r%hglﬁ%}g r 15' a’fn@ i)‘pl’? rogaé%g ﬁglhﬂﬁing@r @’Emcagl‘fl'b?ecton
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%zﬁele PhburQf 38kl BB Mok WRIAOSIHCPBO B the cells were
tlmJ ating Factor (GwW CSF), G anul ocyt e- Col ony
Stinmul ati ng Factor (G—CSF) Interleuldn-1 beta

(IL-113), Interleukin-3 (IL-3) and Interl eukin-6

"(IL-6). The cells were incubated for 12-14 days until

t he hemat opoi etic colonies were large. The results
are shown in figure 7. It 5 was seen that ABME forned
by the peptide chem cal nodul at or was capabl e of

form ng significantly nore nunmber of henmatopoietic
col oni es whereas when this hematonodul ator function
was i nhibited by the inhibitory peptide, the col ony
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Exanpl e 9: Modul ati on of Lineage Conm tnent 15
Li neage comm tnent of SPC during hemat opoi esis can
af fect the conposition of mature blood cells forned.
%ﬁgg&g sponm tment experinents were direct edpdRipahiRithz249
t 1t 1s possible to alterzghe conposi tion of
mat ure bl ood cell formation in two |ineages by the
ap ropriate use of ABME. The nesenchyne cells (5X104
¥ed anpdbtnipgd) With A (D334 rieifie apfibory (QenedRfrblaiertan Digsason,
2009% Uy Rsifesfd ﬂovda% PRSP Ly ﬁl.lml:tep %YCW*%eIIs attached

nearly confl uent. di um was . renoved and wa
waeHe grupiRd \ingd ﬁorpmed fmféw APk, rﬂnuk@wélwﬁfeww é‘ﬁa“rhéfd in a
gai-&ﬁél Q&fe&ﬂ& ehﬂse@in&gt Widre PEFRBL %@ﬂah@édo TtSweks F4eh Yt the ABME

Ongnr |, 18 hour.s gatrngtely arTQ%q]??I% s

0.28adhéd in@bmparkbs REAS teBiterRE c@lai?sﬁ;r uﬁEchgedhht&lofnl&Saﬂmesa dells
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W'Cb'%% cdi§ 168MhSy) ! lf& 1 (BBﬁ iﬂ%d pré&h& Jr%ﬁs'éfl&%f %dtﬁbr ? Knde
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r @Q@bwﬁéh AbEBked R H%FHCH&HS\M’ LiftsstindeRigh. RAREAR of incubation, the

derivative. After 1 hour of incubation at 37C, TGF01

wédlls geTe dvashedp 68h with PRie [rid Wers REpesped, )forahqgnqtquzehc colony
| RrddiRhl a@i&yé"g-?cpﬁ)"‘ twhnine dleﬁl%gcﬂetfc WoldA$ ForRffib GheOABIMB: cells

hours. The ABME forned in s were 10 washed .
alfih (hsraached §PE srerseqtiected finy t@mm -vegcdishng werp resyspggdpd in

t g1 GrElvENg cOhiBaR e 26!% SeriBr, ©. Sb’a'iihb‘tﬁ tRhulaRGEnMRERss amounts of
quantitated for the cells o r0|d and eloi d

| YHieuypurifie and bumpy spegifis cyig WE?P@“"%" PfSmulating
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Experinments were directed to determne if the ABME
had properties that pronoted cell survival. Wen
mesenchynme cells were exam ned for the presence of
pro-survival nol ecul es such as phospho (serine473) -
Al ct/ PKB, phosphor-Bad, it was found that 20 these
entities are present in very small quantities in the
cells. However, when nesenchyne cells were used to
prepare ABME, it was found that there was a
significant upregulation of pro-survival factors such
as phosphor(serlne 473) Akt/PKB and phospho Bad



- 30 survival can be nodulated in vitro. WO
2006/ 092650PCT/ 1132005/ 002249 25 Exanple 11:
Modul ation of Self renewal. Experiment A
WORRdclIRAs S were directed to exam ne whet her peramg2005/002249
qui escent prinitive progenitgrs present in M\C get
stinmul ated when contacted with ABME thereby form ng
nore colonies 5 consisting of mxed |lineages (GEMV).
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e experi nent as agal nst contr ol
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Oéy l‘fe {llgl%}‘ ﬁ%‘[ﬁg{-ﬁﬂf R AR HQﬁlﬁvﬁénft ik SO bngdraTrhdAe in

atlon formation than the highest .
cUﬁ@é’wthem‘?r@ﬁhl% qna@@)enwanhéé@ﬂlé%mwt@m I's indicating -

{Lﬁg{é id ¥ ﬂQdJamn@ df@%{eﬁgééoﬂlﬁ;ﬁﬂ%ﬁt ef ficiency.

ment gerl ments were di rect d to exani.ne

Emvnsmswm@egt ol SRR rdugae ibrmpiargests: cagr 2lispicthg) qomposition of

[ BREHI00d \BRERERMTELiESek SomBitRef AWt dvedd Eifdcted td show
cnmXl cm gl ass caoverslip to near conf QJ $ nd wer e
of ﬁ:@ll

clhitelf UPOELR @ ek AenemPoREon Sﬁwﬂ@%‘i %‘F@ﬁ?ﬁ m two
RN i o AL,
B arcsrcpime gl GRSk ABIRER T hpid TS v o RBEMOM
ths2E e aétﬁ%dme Esefiy QhtflCkhiy iwhreane‘ﬁﬂﬁ patiRican Thé n2¥ihdSwas
i b S B el R Py R gy s
e EbieRyeAle Herntdtbrhoditirs NTGFBh DagAb's &FGH d:(mgtn;h} nlth glourS)
quqg 2 ¥ +ﬂ%é)ﬁl5 lf(l)'lrlm% %vag Qvgsh%gi %ﬂrf}thf]&%%t 224 %vas covereﬁ Q\ﬁtﬂ%% mi
of a suspension of CD34 SPC cells (1 0° mi-1) for I hour at 37°C. All the cells of the
dish were then harvested after washing and were used in a HCFA. Afier 14 days, the
mature blood cells formedA were harvested and an aliquot of the suspension was
examined under the microscope to identify and count the mature lymphbid and myeioid
cells. The results are shown in figure 8a. It was seen that when ABME prepared by
bFGF was used, more of lymphoid cells were produced and when TGFf1 was used for
_preparing ABME, it supported more myeloid cell formation. These resnlts 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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nunber after 48 hours was nonitored with a CD34+
specific anti body (cl one HPCAL, 30 Becton Di ckinson,
USA). The results are shown in figure 10b. It was

waYRgeshat ABMVE supported m)re CD34+ cel | PCT/IB2005/002249
proliferation in reference anot her experi ment

where TGFp | was not used. urtherrmre it was
determ ned that the ABME contai ned WO
206 60936 é@mlmﬁa@@maﬁmaﬁt 26 @mpnmﬁomahmlaisarmblp@i cells

armunt S r onot

o can bt oS BHERORE! O igREGh o BE Beponohyme

]oglls dSDKdOI"CcteIIIQ Rerofelhip RO HelU dld@rwen@ grobxi o TYOM iplus @ﬁ % fetal
hese er i.ment e d

| g]g? B‘? tl&;lfl e%f’ zge%rl Iﬁ%’fgﬁ‘tﬁ?‘aﬂd‘% glgéi%%] B zteﬁlgved and was

oHshldtAXOwER PBS. e sqzitscm ﬁmecweﬂlem treadefLivish @)DﬁBromo derivative of

Eﬁ{’égllﬁgﬁ%? Aheli/%ﬁci'eﬁ] ‘l{r?e gc?‘{)ﬂlcﬁar Sr%nP hOGETHRED s faﬁ’c']ther well

1on as ven |1 n ex%erlnent
abeived sl iy r@dbmowugmtﬁab BABdA datltﬁﬂve}aﬁc?@r ¥ m@feﬁélc‘ahaﬂon at

Tﬁgc Cﬁ%ﬁo{é&g{ gdc{eliéxg O] bifRr wEﬁke(l'oHQ'n%t) eﬁdt&;éf%dasarﬂoﬁdsas

al ne an anti

whotixtued $orae Sipberi feriod pf A e pﬁ%ﬂBXﬁcfoﬁfw@ & %ﬂﬂé a"e]cl% were
h\%ﬁﬁ) 'a?nd WerEhsEd or%t?l}@@{mgeéﬁﬁm@ v Rf 14 Jth@mﬂﬁﬁ blood

foun mesenchyma I's treated with T 1 as.
a:gﬂa Wste hamest@@ rend grere gpqnéitated; 19p tee - gofls pf e@w& Felgid
%ér I‘%E 9(%{1 tscﬂz LiowiEh SigBlc Bhe $8E thshiRl shévaMahitarie DiBRmo

et a| given in 15 Exanple 7 above usi.n

uzuwwg Corayatiyeowa 4659 fop %foyan@ﬁb%ft%? g pes @ sgnficint
'J*ﬁ'éfgﬁk %gﬂl@"p}dﬂm%'g@ 0B Myybiyia Gy e?rﬁﬁ&lﬁ cklCh&itaGoR corbflaf)d to the

48 hours. The cells were fixed adg i mmuno- st ai ned

vwienn@wxmﬁnaﬂabwr@a@fw? BAPGP YHEPRIETOn of the | abel
ﬁ%ﬁ@?%@ﬂ&ﬁ;ﬁ@f@?%ﬁ@] shown in fi %ure 11b. It
Boperimenss oste irgSdip GHETISar 6 Mwéaeﬁg“ﬁ%ﬁrm%ﬂ
| elivaft Wihkh %@sehé]@m@r&ﬂj@%% Sfaminep Pt the qEresdndei afnpro-survival
molecules such as phospho (serine473) AkUPKB, phosphor-Bad, it was found that
these entities arc present in very small guantities in the cells. However, when
mesenchyme cells were used fo prepare ABME, it was found that there was a
significant upregulation of pro-survival factors such as phosphor(serine 473) Akt/PKB
and phospho-Bad, activated Nitric Oxide Synthase in the cells of ABME. These results
show that pro-survival factors are activated in ABME and therefore they can be
transforred to SPC during their contacts with ABME. In another set of experiments,
pro-survival signals were upregulaied in SPC by the inhibition of Poly(ADP-ribose)
Polymerase by using 3 Amino Benzamide. The results are shown in figure 9 (a-d). The
results showed that afier this treatment, the SPC were capable of synergistically
increasing the number of hematopoietic colonies formed indicating that SPC-cell

survival can be modulated in vitre.
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Exanpl e 13: Eval uation of Mesenchymal cells for
suitability in Il ematopoietic Functions. In the
manner described in Exanple 8, screening of various
cells to evaluate their potential utili

@%@@ﬁr mati'on can be perforned. The resul??@rz@g""m‘“’
25 shown in figure 12, wheréfn the efficacy of
hemat onodul at or when contacted with nmesenchynal

| atj.0 . wo separate marrow sanpl es
ﬁ%@%lgﬁgéﬁggﬁﬁhé# E§?ﬁ%ﬁ§%&e bat ch of SPC and keepi ng
dhnwﬁummn&henatonndulator as a reference point, one
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tThe mm@mymllawww@l B bé i 28 Yofota) Apvigsgrum until they

R@i‘@ Héa&? col§uFRE, OFROHLBD Fis rg-rH@ve& Gl as vAKRdSHO WA PBS.

ure wherein differential
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IR Vabioh@ose2PB aRRLRRd YhessAbyrhal caﬁse@xtdﬁe&mh@ad 880°) and
subst ances_ can be eval uat d far thelir %ghﬁ’ty to.
e AsnvE fionrt of e Gpd (o thy o ERNBRETssEdofor

aBat6RkEL0 @oloa Ehredticn BSayd (ROBAY. Iﬂeieﬁlegﬁé Id&‘;ﬁ%ndent increase in -

caloBy JeBioT v ORRG ievrea ) P el o A BB

iuﬁbdtlh&hd amﬂmbﬂmw)agzam contel hﬁkﬁnﬂa}ﬁﬁmrsﬁ Bébhdly the lowest

.BIOE calfqgée Iab@hﬂgnggﬁ narro Cellﬁﬂ%smﬂmﬂmmnof

dirMMr fohativhi than fhe thighsst doﬁteafrhmmk(mm ) SErmigenchymal cells
ant.i odles obt ai ne am bi ot ech 10 conpani es
Fﬁ%@'@% ﬂgﬁg%%ﬁ%ﬁ%g”gﬂgﬁ RYeri can Type Culture

- Eepdriadat Bns, USA; G BCO BRI "USA; Signma Chemi cal

an USA;. Sant.acruz on A
RO s e SR8 Bl 08 W Branifliy rgeps of spC
Jelamolabgi es, Vancouver, Canada; Bachem Switzerland;
d t
i LR fblelhonit"td 8° HeA i n X AE B RERAE, oo
pmﬂdem;c sndwpete dovernd wh alﬁeam‘snﬂ\m«:dm coteining IIOI@HI 'UT@iEB1
I %

A S R, RO CR o SRTRARY sertPlimaiiite R sH OB tie
@mrshwgwer%m weshe@Sith PBE| mddhﬁ ABME thus|caated wetpdoperethwish

n SEERRP CBLaxidieid EURRIADST YRl d}otsamn':ﬁ{em@ns were -

qul pnent s such as vari ous

yp
Wﬁfélﬁfb preshopeqnsl the bewnd eqlls sveregerverechyith wediwp wath 20 % serum
ERERGEADIZON me&@rp %@mﬂ&@ 2l k@&mJﬂ&@i@ TRO YA FIRT cell

and I ndustrial "application of I nventi on:

number after 48 hours was monitored with a CD34 specific antibody (clone HPCAL,
Becton Dickinson, USA). The results are shown in figure 10b. I was found that
ABME suppqrted more CD34" cell proliferation in reference to another experiment

where TGFB1 was not used. Furthermore, it was determined that the ABME contained



The conposition of the present invention may be used
for the creation of ABME which will be useful to:
a) nodul ate distinct steps of natural or artificial
WORIRORSEST S, b) to evaluate the bongHEs@¥002249
function in heal-thy and di sggsed bone marrow 25cells,
c) to rapidly augnment natural hematopoiesis W thout
affecting the |levels of endogenous cytokines and
gignifidantlydinbieemernnis aifi the pfamtord seifi rerveval daggedd pomppred to
i mze o te Gaft vs Host di sease observed
rﬁe%’gl&ylf'?%leﬁ% antg fon by stinulating autol ogous
Pzt pOOI R Bsfustior3dypexa usder norméxtic wnditignsif ted SIC in
) neerin
R FEHP Al dAGh cORing e LAY GF bl b @Rlander
5 dwnmmcmduumwtuﬁmg awglﬁaﬂlplaﬁbm{)mrhon engr af t abl e SPC,
te robust growth of blood cells in one or
gl}‘xrp ‘F&r’%elgoes invitro, W
2@@@@9@@5@@%@2@@%@02@4@3@ Fymetipnnes ge fetikesiyer
pig&ﬁﬁlén{ ;!Pilf 156% Lisind & %mlcﬁeﬁh%l R Mem@M&lkMuk Rvere

ronot e ypOXIC state’in cells und

n‘bﬁd@ﬁfprdhfc@ﬁ'em s periods ped oaRnost edbenAEtibady to HIFlo
10 ns%l&@lg a %@11’:19 %ﬁb@ﬁﬁ%%tor%ﬁ%d Bllypd:@a. Al 360 Mﬁﬂeaﬂ 8Wression of

gs that w | gu ate_one or nore steio

%Wéb@ﬂ%@@%@)c yroal SPRSCERFEA VB Reds ?Sn%ﬁﬁm% g control
éf%mgh@d ydi fferentiation of SPC to nonhenatopoietic -

ceII tes or vice versa m to-train newy fornmed

i pgrimertdt | s t o destroy sel ected biological targets

DMesefdblmaln®ls 38l pRiceadtd FROAPMEE thirdhiesh hsﬁmkn&etaﬂs given in
15 S gt e B DL RO s e
incubated with 200 pM Hypoxy probe (Chemicon, USA) for 48 hours. The cells were
fixed and immuno-stained with an antibody specific for detection of the label
(Chemicon). The results are shown in figure 11b. It was observed that the ABME
created by the use of TGF beta 1 showed as high incorporation of the label indicating

20  the presence of hypoxic condition.
Example 13: E‘faluation of Mesenchymal cells for suitability in Hematopoietic
Functions.
In the manner described in Example 8, screening of various mesenchyme cells to
evaluate\thelr potential utility in ABME formation can be performed. The results are

25  shown in figure 12, wherein the efficacy of l hematomodulator when contacted with
mesenchymal populations cultured from two separate marrow samples is compared.
Using the same batch of SPC and keeﬁing one known hematomoduiator as ;51 reference
point, one can thus evaluate the “ABME formation capacity” of any given

* mesenchymal cell sample. _‘

30 Example 14: Screening for hematomodulators:
In the mamner 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



prevent the debilitating effects of auto inmune

di sorders, 0) to train newy forned i nmune cells to
accept allogenic tissue inplants by inducing
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5 depapositivg/nbgative; phtentdess potentameifective panadmaduiatar pigent i on

a'i’i’at\é\"ﬁztﬂhgs%ﬁiﬁ'ﬂg Lgxperinentation.. -29- CLAIMS |.A

c _ ~of developing an artificial bone

etk thevmbiiedia used in g inveiontshare valNEy canegroialyn Bivlngiskipaterial

SQYE" Rhe S&ﬁ?ﬁve%glls,spé%é, URELehQaP REAsD WRure Maoﬁf}?mh and

processes, conposi'tion conprisihg: a) mesenchynal

c diffegentisgjonofaeionsr Intasicuking e Ghighodies, nsefe| otaied from biotech
10 C %Qﬁgzlnfes &ee éﬁﬁﬁr&@kio@&eﬂc&tﬁ%%ﬁ&icﬁf TyHe iulel Mlections, USA;

wherern t enmat opol eti ¢ nodul atorés) used is a
biCBBEGHRLL.UsdyeYigms Ehereied ompamy, UanSmércrizijotpthaciesy. USA;
f aeh@hids JE.JSA';:(%;eEcgm BRiRASont B4 Ofiehh t N eeHBEkiss, t\lfqagcouver,

prepared from bone marrow nononuclear cells In )
pCeradacachem. Switzeand; Adexit Gprppratian Pitzedand Bramegt Comeration,
| $15,; Iyegg%%%.r@g Gid hePBRY IR &P InSPrBfuctsh e Nd}® Dynal,
acid notif -d y-AspSer, _or an i nmunol ogi cal that

15 | ogyaya Methyd a%lvéﬂéamsé?qa? Sigae; Ghemisad Gowpaiys U LGllicptture
1380 PGt WikeSWrk BhEREN DidEingod] USALCAhingBOa¥RY, I @IA; Cell
cells supplenmented ejther with serumor w tg serum .
s GHEFS FelpdSIUPpReIHTIoR A% PRIt REIREIR Whre fom Forma, USA; -

h@{ﬁﬁé&ﬁ@iﬁﬂﬁs&tﬂh& ishatioly 195 be miyReses wefedfd i Misk, AFcgakny:
cells, tors selected fromb), nethyl .

&1 aid he tonoqjg{n%

c mpus S erporation: fargh BN 1408kt opoi etic growth and

20 disbbafans hid hdlstrRrilicatiodQlf tRTEtatioh:ng G owt h Fact or
P o B B o2 ot Ao v
will be useful to: ' : . :

~ a) modulate distinct steps of natural or artificial hematopoiesis,

b) to evaluate the bone marrow function in healthy and diseased bone marrow = .

25 cells,
‘¢) to rapidly angment natural hematopoiesis without affecting the levels of
endogenous cytokines and growth /differentiation factors in the body,
d) to minimize or elimindte Graft vs Host disease observed in SPC transplantation
by stimulating autologous hematopoiesis,
30 €) to use in vitro engréﬁed SPC m engineering novel functions by introducing
suitable genetic or molecular entities, -
f) to selectively destroy i 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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d)a support for the cells conprising constituents of

extra cellular matrix nolecules or their mnetics

that are capable of formng a matrix in two re
WORMEH2$8ns; wherein the ABME promptes stem p?%%rgﬁzwgpmw

25cel | (SPC) hom ng, self r28newal or qui escence,

bl ood cell formation and engr aft ment to ABME cel |l s.

2. A conposition as clai aim1 :
c bhde purgatienkamis Progﬁmr@ﬁﬁ"?lgrfmﬁ BV oY 8%3%409% %&Hﬁem the
serym or serumderived froma 30manmal i an source
(5- 3?6'% or a suitable serum subst.tutge,
i)ytth pmnmtf&al!)fpﬁx’@rsmit‘t@ ’b%on?lgm‘z' cprgrians, 30
ri.fied &“g‘?{ﬂ Bndhdal fldgathoRkicansH@ct or s and
S

tet?f%u used in the concentrati on ranges of 1-10

n ) cordisesver eevddiugs fhgbwHIesWRe PR YIROTF Steps GHPTISIOBOIRSS,
ﬁ@g&o ca&{ﬂar{&gvr ﬁl’l%grfﬁ& Wit &laBleMhd MFGERIalod RE SPC to non-

es and the concentration ranges in
whi diermtmeyleweeﬂf?ieb@ﬂ%me as foll ows:

;I'r 333f o] ni,é{;%y e c%\% 056119 &4 ﬁes%o?g%&ééblo@églfaﬁﬂg@ts by |

a conditi oned nmediu
pr ep:aﬂ-adedmttedmnmhbodv-mmm fimgage rgedtioss. i s used as

S g)clgt I z’F’J For%]ed qﬁm‘“&lé is3b s 599 GEMH Ia%}ogf'cel I %rself to

€S “conpri’sing mno ac
%nﬁﬁ@d&ﬂeﬁtaﬁmgeffmﬁscbf atto Gmtutedis@dersii cr oMbl ar

131 as a hepnmat onpdul at o sed 101 t
st(itt@ e duly EiPRe? PRvtng <ol hacehCoRhbrt “%ﬂg*%‘%ﬁ%eby
of qﬁadcy@ttblegn&et a-3 integrinis used at a ,
concentration Qt ntration
Fraxghe ROy B st s igeigut P B prrss R OB R the
art B S0 Sle &dn BO Yo@brmiBAr Rithin a wide range of equivalent parameters,
concentrations, and conditions without departing from the spirit and scope of the

invention and without undue experimentation.

Having now fully déscn‘bed this invention, it will be appreciated by those skilled in the
art that the same can be performed within a wide range of equivalent parameters,
concentrations, and conditions without departing from thé spirit and scope of the

invention and without undue experimentation.
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15 4. The conposition as clainmed in claim1 wherein
the nmesenchymal cells are froma manmal, preferably
of human ori gin. 5. Thsyconposition as clai med
in claim4 wherein the nesenchynmal cells are 20
obtai ned fromcord bl ood and placenta. 6. The

CEAlpREsi tion as clainmed in claim4 wherein the

nesenchymal cells are obtained fromiliac crest, rib
bones, fenur bone or any other suitable bone '

pi Wt R O e i

erv@OfinbAtONERMITY dhatnepr epatla tevetahctepatofl MPUrimedsns and bone

nmononucl ear cells with erythropoietin (2 1.U. nl-1)

MAIFPW PEORHGHShOPONPRFHEN CORYSINESt andard cel | cul ture

io*gdabti oqﬁeseﬁgpglal'ggl%-.conposi tion as clainmed in claim

wherei n the support for cell.s conprising one or
nmor éb)l ayedsre afr aoati hgmatfpoeticr anckildteds arcapebia | o activating

(ECM conponents or their mnetjcs on the.surface of .
ool | ouPtaed s repeb PR (b RGP et Gorgyused i
extra-  3lyioRltddl MenlBlIEddd HFORRLASHIRIR Bow B6bLHL, FGF-2,
fromfibr onectgl ns,” col l agens, lamnin and vitronectin

or their arn thetdonditiofed nimelich prephusxl o didng nmame ugenayfuclear

compr i si rG i it BIORTRG S L BN e Er) gmicd thet is o
in a growiharedisen ?b[ﬂ)thﬂ:%ﬁlﬁrgmgrmmiﬂmwmbﬁf Arg-Gly-Asp-

culture preferably Iscove' s Mdified Dul becco'

S
Medi um ( 19D\ aprimsainebagach! thed i anputibedscespabiRgé pgtivalng beta-

Eagl e Medj um (DMEM, Al pha-M ni num Essential 10Medi um

(MEM, R negifao suppl enented with serum preferably

fetal) bovi ngedighWiiitablentbadid agtukd ef masemdiay ralls eepplanented
culture in (i) above with one_or i :
either ~ with serum or with serum substitutes and optionally
supplemented with hematomodulators that promote hypoxic state in
target cells, said hematomodulators selected from b), methyl cellulose,
erythropoietin, hematopoietic growth and differentiation factors,
transforming Growth Factor B1, stem cell factor, Interleukin-1, beta,
Interleukin 3 and Interleukin 6; and
d) a support for the cells comprising constituents of extra cellular matrix
molecules or their mimetics that are capable of forming a matrix in two
or more dimensions; wherein the ABME promotes stem progenitor

cell (SPC) homing, self renewal or quiescence, blood cell formation

and engraftment to ABME cells.

A composition as claimed in claim 1 wherein the concentration of:
1) Hematomodulators , fetal bovine serum or serum derived from a
mammalian ~source (5-30%), or a suitable serum substitute,

erythropoietin or its mimetics is 2 IU/ml,
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nore of hematopoi etic nodulators as clained in claim
1, 2 or 3 for at least thirty m nutes whereby
intracellular signals are agfivated and, a 15hypoxic
.state is induced in the nesenchymal cells to form
ABME, optionally contacting the nesenchymal cells of
step (i) with a dom nant negative inhibitor of

I nt qgr | N Jueel icP8wih ARtdigBRhfiMionBSBi st iRRrIARNEs used in the
cells in'step (11) or (H) to renove the spent

hemat onodwheintmation egone bkl V) ngnaedliss and  ABVE cr eat ed
i n steps an Y it h SPC as such or optionally
af t dh) réé%_%ﬂ ¢ Hé’ﬁ’?%ﬁ%%pri m ng henat onodul ators, so
as to activate hematopoiesis with features such as

SPC-hom ng, SPC- engraftnent, self renewal, and to
3.1 obus epmpesition iy eletnasein) daigs! whegsir thedhemppiemedgor types and

marrow |.i ke envir ' ' ' cting
o BcBMlo AR o ARRTbefafd bl fyeadebe AIES | e
Tragsfbifih®itovaal factyr bew medTiGrp1bYr i ROHA Boisadiae $SOndeoNolar; a
them V|i%pptionall%: processing the SPﬁ%outp t

copiitigneremedinm Rrypared TeHemaRoYgpenonuclear celly yidpsg agpuch or after
LRI oyt LS SV E BRI acid s

AROPH AsH-Her Aadsaband.i tted 08 Gpicnddolit, GHGF(Hloas @ Abimeomodulator

greater benefits. 32 10.A Kkj en used . in . _
usgd & PERIRRIE WPPHC RIS ey a%{a-tléi\ﬁggpﬂﬁjg@dcﬁlﬁda&t@@f capable of

2 reat _aF - fell Cl e NWFr n o a
o) P e b Rl A Trct g or
coacxhrhtore sufificicotvd chse pggeesaisesobfar@PCeliot Hy, exglt fof 50% or

renewal or qui escence, engraftnent and bl ood cel
M¢Grmation in vitro, the kit conprising: 5a)one or

nor e hemat opoi etic nodul ators which nay be a

bi ol ogi cal agent selected from TGl 31, FG--2 or
4. conditiei emepbsiioni 25 plrispedr mdclpingrh phereinder Bgsenchymal cells are

nononucl ear cell.s i.-n the presence of 2 10/ nl
frotp 8 (e i’@ieffﬁ,blgog e8I hat is a linear or cyclic
pepti de conprising the amno acid notif ‘
Arg-d y-Asp-Ser or an i nmunol ogical that is an
5. 10antthcirsumpasiivamseclammadc i ¢lakm %gWB@F’é’- thej essgeippoal ipells are
' hemat onodul at ors sel ect ed
Cm?r6ﬁﬁ%yﬁg§ﬁvﬁbéﬁgg%§?%%ﬁaphosphate buffer, saline,
| MDM . o :

6. The composition as claimed in claim 4 wherein the mesenchymai' cells are

obtained from iliac crest, rib bones, femur bone or any other suitable bone specimen.

7. The composition as claimed in claim 3 wherein the hematomodulator is
obtainable from the conditioned medium prepared by incubating marrow
mononuclear cells with erythropoietin (2 1.U. ml™ ) for 24 hours or longer,

under standard cell culture conditions.

8. The composition as claimed in claim 1d , wherein the support for cells comprising
one or more layers of coatings of extra-cellular matrix (ECM) components or their

mimetics on the surface of a cell culture device, wherein the said molecules of extra-



c) a nediumsuitable for culturing mesenchymal cells
e.g. MM DMEM RPM -1640, with growth suppl enents;
15a wash sol ution useful ingfenoving used

hemat onodul-at ors- such as phosphate buffered saline or
| MDM e)a solution useful for harvesting the cells of

o B SR oS Bl R Thp Bt Tar ot Phuigio and

vitbSedtiahr M Ohgnand. et hyl enedi ami ne tetraacetic
aci d(EDTA); 20 a solution of hematonodul ators to

prime the stem progenitor cells conprising one or

nore,of an.inhibit.or of pol ri:pose I -

oot e Pl . B9 YESF CURTRCHIE. HEFR R Gyuronmen
(ABMERrdomphiginggent s before using the prinmed stem

" progenitor cells such as Phosphate huffered saline or

| MDM)  25otiginipemadiciewingmessrily eyl elsith agrawtd midben

cell forngat, N LSk [ e or

coaf fo d TorPRARETRLLMEN o SURREBIKARL FIBLE © PF

grow h, divicligiednbildtioofns Sedivau (IWDR) draei@tes], frgmoWubecco's
medi um and optional |y pethyl cel se, serym and :
i) manual ¥edifiedt riipgls o%édl%lﬂ?w@ LApB- i, Fssential
claim 10 yubhReVERIPRINMI Qo &pBichiaid $RE serum, preferably

hemat onodul ator, a nedi um sui tabl'e for the contacting
of henat ofetalltibahessum, t h nesenchyrmal cells to create

the ABMVE, solutions hel ptul to re e the.used 3
henet b eans e argeroNeef Srinanpescr qy SErPe g one or
ABVE and/ @b reafitiehak&idieiimodfhield AnSaifed in claim 1, 2 or 3 for at
hemat onodul ators acting as primng agents to enable

SPC to f uketshdhiryymardggssehercbt igBvEllulglasiBnalplage adivetedoand. a
renmove the primng.agents.after their us a .medi
forcont aBEBRG abe e aRslif e het Aoy Sls B STBE PATHE.

in viiyro gngnaid eatactibSRGe adlekorabiail, c8RC gekkep () with a

renewal or quiescence and robust bl ood cell
f oonat i ordomipgntyseatiie iphibiapeldnteesn fumstioevel opi ng

oneE) LGl PSSR EAN AT v e
SPC- f unctdpemsheatorheddatons r ow processes of
SPC—\XP)orri ncgo’nta%tqgé %];ltlsrrgp EXBI\%]%i c?’gagg %‘ne’stegsel(ig)_ arn%n(?\\%a \lzvith SPC as
" such or optionally after treéting them with priming hematomodulators,
© 5o as to activate hematopoiesis with eratures such as SPC-homing,
SPC- engrafiment; sel renewal, and to rebustly form blood cells as it
occurs in a bone marrow like environment‘ in vitro,
vi) contacting cells of ABME formed at step (111) and (iv)k'with SPC to
inhibit colony formation by inducing quiescence in them,
vii)  optionally, processing the SPC output obtained in (v) for one or more
cycles of iteration of step (v) with fresh ABME prepared at step (ii)
“and (iv) to progressively ex'pand) SPC population and committed

progenitors to realize greater benefits.
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10l i neage comm tnent and bl ood cell formation; (ii)
that conpares efficacy of a plurality of nesenchynal
cells to form ABME and (iig) that discovers new
hemat onodul at ors, the conpositi-on conpri sing:

1 (5116)1231 ﬁjﬁtﬂ%@é’ﬁ%g Eﬁ !éllc%ifrdaéf? P’%}ﬁ{] 1?15 glgqtﬁ(?c{ cgfc(g%j&ﬁ ,gfa%iaglteio% creating
arSrfifdlal b&YE mWASK nBirbhiBe € ABNIPDIOL tin6dummihyl @b el Sikps of SPC-

used is a biological selected fromtransfaorm ng .
fugetems land Hono man@w-bke poresseoe! SRfrdpmingsell swmwgl or quiescence,

repar n - 0 e|ls in the

S N A e R
is ali n_e%{e or _rr;c&@ k@ﬁgkdpbid@'ﬁphbdﬂa@@mmﬁiﬁi gyt be a biological
amno acid notif Arg- - Asp- Ser,, or an imungl ogi cal
that is atecahie &dv%@aay&ﬁfé%(ﬁ“a@r contiisnsdoet aergepared from
i ntegfin,{e) B, fRd #u%héﬂicﬁ%?l EelfsClin L i GHbLHEL & 2 TU/MmI
manmal i an cel I's suppl enented elther wth serum or
wi t h ser wrydusidtinihetcmivdl dupt isonbhday or 2gclic peptide comprising
suppl enented w th hemat opody) atorg that pronote. - .
intracel |'GF #1Q @ﬂgmi}%f %Dﬁﬁgkyégk T ‘értagt‘g’ql‘fp({l%%lﬁaétthat‘ls an
cells, t%ﬁ%@ﬂ;dcébﬂaeﬁt&*m@wﬁg%&@ﬁk&g@ﬁ@d fromany of

(b), and any of nmethyl cellulose, erythropoietin, )
“hendt)opoi @tei @ goom dilwng fdi hématemodalatosn s¢lagedfpm Dimethyl

transforn oW h ct or. pl ... st | | factor,

interl eu%‘ﬁgﬂ"g& \ﬁﬁoqpﬁl?’tgﬁaptfgﬁi%mg, ﬁ‘m??‘@m nterleukin 6;

(d) @ supPREdivhPSuilabR B LhifurERREdRENYEhE @BISS & EUBADS, DMEM
of extra cellular matrix nol ecules or their mnetics

that are RB&BPE0.oFith pionithgurplementt;x in two or nore
0 e 0P SOTRBE LS Sy S el A RRrs s o
phosphate buffered saline or IMDM;

e) a solution useful for harvesting the cells of ABME or/and recycling of
activated SPC for further use such as solutions comprising proteolytic
enzymes, its inhibitors and ethylenediamine tetraacetic acid(EDTA);

) a solution of hematomodulators to prime the stem progenjtor cells

| comprising one or mors of an inhibitor of polyADP ribose
_ polymerase, booster of cGMP signaling;
g} wash solutions to remove the priming agents before using the primed
| stem progenitor cells such as Phosphate buffered saline or IMDM;

h) a medium for modulating in vifro 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

1) manual of instructions.

11.  Akit as claimed in claim 10 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 used
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‘hematomodulators, solutions for harvesting cells of ABME and/or activated SPC,

solutions of hematomodulators acting as priming agents to enable SPC to further

synergise with ABME, wash solutions to remove the priming agents after their use, a

medium for contacting primed SPC to the ABME for promoting in viiro engrafiment,

SPC acti\;ation, SPC self renewal or quiescence and robust blood cell formation.

12.

Use of a composition for developing one or more artificial bone mairow

environments (ABME)

13.

0

(i)
(iii)

(a)
(b)

(©)

@

that modulates several steps of SPC-functions and bone marrow
processes of _ SPC-homing, engraftment, quiescence, self-renewal,
lineage commitment and blood cell formation; |

that compares efficacy of a plurality of mesenchymal cells to form
ABME and A

that discovers new hemétomodulators, the composition comprising:
mesenchymal cells; .

6né or more hematopoietic modulators capablé of activating
intracellular signalling, wherein the hematopoietic modulator(s) used is
a biological selected from transforming growth factor B1 or FGF-2 or
conditioned media prepared from bone marrow mononuclear cells in
the presence of 2 1.U/ml erythropoietin, a chemical that is a linear or
cyclic peptide comprising the amino acid motif Arg-Gly-Asp-Ser, or

an’ immuncjogical that is an antibody capable of activating beta-3

 integrin;

a medium suitable for the culture of mammalian cells supplemented
cither ‘with serum or with serum substitutes and optionally
supplemented with hematomodulators that promote intracellular
signaling and hypoxic state in target cells, the said hematomodulators
selected from any of (b), and any of methyl cellulose, erythropoietin,
hematopoieﬁc growth and differentiation factoré, transforming Growth
Factor B1, stem cell factor, interleukin-Ibeta, interleukin 3 and
interleuidn 6;

a support for the cells comprising constituents of extra cellular matrix

molecules or their mimetics that are capable of forming a matrix in two

or more dimensions.

The composition of claim 1 further comprising stem progenitor cells (SPC),



