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Based on their presentation of antigenic epitopes and secretion of various

cytokines and chemokines which initiate and/or enhance many cell types, antigen-
presenting cells (APC) and dendritic cells (DC) are known for their ability to alter and
direct different immunological responses and thus induce a phenomenon of B and T cell
plasticity. Similarly to multi-potential progenitor cells, APC and DC can be located in
different tissues such as the lymph nodes and the bone marrow (BM) or in the circulation.

Likewise, DC in different stages of maturity can be found in a variety of tissues.
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By way of definition, a "directing cell population (DCP)" is a population
of cells conprising antigen-presenting cells (APC) and/or dendritic cells
(DC) thatyanheGehiNred under specific conditions. The D@Eﬂlﬁz(ﬁb//ﬁ’dogfé |y used
to direct the activation and/or expansion and/or differentiation of cells.
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application, in the specification and in the clains, neans increasing the
proportion of aUgderarermel ¢onditipms,wntigen-prgsenting esllo(ABE) and espegighy depdlmitis n o
| ar ger populatign of cell €. Qg CUlLL . | i

proporti once(ﬁ (h(@ zale}}lesﬁé (@i fhet g%l’é’ ae\/lvl ’hd”regis{%ggp a-'?l ;ﬁe%ip ﬁéfo‘"}“itgf Il%dglgss,ymreglsul ts
from ei t hefesfchke.PIRk isbe appRéatidhs f éhe plekerit ifieention ( Mpthddafdr wingd AREr ak! |
types in the |arger population, .(c) _dlfferentlatl,%n and  de- |,fferder1t| tion
of the cel ¢spesiply BIC angyused tq Hisestaghyation) and{aysdect ditferpatiglion,phtisyf-degieq d) a
conbi natio f-l?gbﬁo ) e TREY ((n) N AS s addint 8 clai

experi rrentéhllgofa a prfélsggtcé)&(e%}epg?lﬂ? a.@ l&gl%)g’ a télglslpé%olpu&at?onmt atc zgg‘r?’
under go di ftissuedérivadi @hls i (TDLC)am¢aSP avpepulatadne dorugpioimghsternfpeodoaitor Eelts and
exanpl e, a JDC of enriched MASPC i wn to differeptiate into an LSP of
endot hel i a?tﬂﬁrr‘ifgléﬁ\“f gs mgipTecellEphy iDigﬁqvf?%ﬁ%ﬂnl ?Vﬁggglﬁcﬁﬁnor}%n pgpulation

exper i nent gf cHRMA aRIsERELY &Y _imtﬁ\?mt 155Ga fifst Qub-p6PNAtRIT b MNlle PBpulaHGHFMASPC,

can al so undergo expansion'in culture, thus yielding a population of cells
wi th an i neacend eshbppapuiationoef othevpepdation| cén fnereaniag dhe fREPROTEPRAL Bf i nt 0
an LSP. U timatel for i cat ] . th co LOS: aty;on of
precur sor SREREpLiipt RS I e G, S3k-baiten oG o, O Bhtitnga Rbuth 2hhie
subpopul at sgéct&aPpapul #ionDIERPE typivallptabed oappl atigen-presentinpecelS§Rpecificaliys a
popul ati on of precursor and/or mature cells of a gi vfen | i neage _and dges not
i ncl ude a denspisisrls i ARCebmisellxdapdriicaistls, are examplesat 2 duerting csH popwlation, | sp
that is degge| bidwinchas ' | ARl AR Aterdtonf TDC

i neage-spggdli?)lb@lggg%ﬁgtg i"vzl’n?Hl %}g\#g%%nﬂlt g{léﬁ?ﬁg&gﬁbu att?Jcr)ln of ceél I sn whi ch_’
denonst r at e.gi, mmubkpeeat adubt gsemndpragenitor toglls divikSPCaneftactor eddlls. pri@Clo their

i ncl udi MASPC ffect |l ! | 1 d/ t |, kill
col | are teringh ARy e R e vpRg ks cally | ReageilpacprRic PaRplalibafe,
cel | pr OgeBélIso(fe&PDOMagEisﬁébiﬁé%Pecﬁ@@ﬁbrl'ogzﬂi@)rb%ESBﬁc?olﬁﬂBtrﬂbchﬂe@%@dr@n of

mat ure activate "eftector cell's as well as a popul ation of precursor cells
that are dgenseated whichecambe affestivgi inftissemraggneration, saneer amanuadty; (nkitkition of

cvai | ool o P rmhia? s PR onis el B bR P 2o Budeifefl fnd

cells) as wehkostgsi®a sub-popul ation of latent cells (LSP contai ni ng MASPC)
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fromthe group consisting of: differentiation, expansion, activation,
secretion of a nolecule, and expression of a marker, by exposing the
enriched steniprogenitor cell popul ation4to the popul ati on of
antigen-presenting cells. I n sone applications, incubating the
antigen-presenting cells includes incubating the antigen-presenting cells
in a nmediumincluding at | east one conponent selected fromthe group
consisting of: CpG OND, IL-10, IL-12, IL-18, IL-27, Alpha-1 Antitrypsin,
F1t 3 Ligand, |IFN alpha (I1FNa), IFN beta (IFN), Prostaglandin E2 (PGE 2),



In sone applications, the nethod includes activating the enriched
popul ati on of stem progenitor cells during the exposing of the enriched

popul at i ago2bh11%doeskpr ogenitor cells to the activated popghaitodfofkss
antigen-presenting cells. In sone applications, inducing the

expression of the marker includes increasing a proportion_of cells tg%t
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cells for a period o ours to prior to exposing the enriched
popul at i onclaitnss teeahy imvgeasinathe pedpgostido of hegipapodlhtyperwith respectotenctheresadint i ng

cells, follow ng the separating, the antigen-presenting,cells are a
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of the cell type or (b) death of other cell types in the larger population, (c) differentiation
and de-differentiation of the cell type or any of the other cell types in the population, or

(d) a combination of any of (a), (b), and/or (c).

As shown in the experimental data presented herein, TDC are a cell population
that can undergo differentiation into an LSP when acted upon by the DCP. For example,
a TDC of enriched MASPC is shown to differentiate into an LSP of endothelial progenitor
cells (EPC). Additionally, as shown in the experimental data presented herein, TDC, €.g.,
containing enriched MASPC, can also undergo expansion in culture, thus yielding a
population of cells with an increased proportion of MASPC, which can further
differentiate into an LSP. Ultimately, for some applications, the LSP contains a
population of precursor and/or mature cells of a given lineage and includes a
subpopulation comprising MASPC. For other applications, the LSP contains a population
of precursor and/or mafure cells of a given lineage and does not include a subpopulation

comprising MASPC.



I n sone applications, incubating includes incubating the antigen-presenting
cells for a period of 0.5 hours to 3 days. In sone applications,
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enriching the pbwae at therefere @?Eﬁ?‘br‘Bd‘éﬁ:ﬁr@H}"ec‘%‘m EOIP%GPR}EFQQO%‘:"% @‘ﬁi%@se{ﬂhe
popul ati on; of g4l gm@(i?ggﬁclg&liﬂ ! steniprogenitor cells. In some
applications, thé nethod i ncltdes obtaining the popul ati on of nultipotent
adul t st em pr ogebtainong acepubatibn oframtigeocpresentispemdisappl i cati ons, the net hod

i ncludes: enriching.a popul ation of i mune effector cells: . fqll ow ng
the activating ?ngi@pﬁ?‘g’lu"%ﬂn(?? St RTg RO 8%1Lsn lltﬂHB ag%rlgFrsl?opg}:attlpgg F%‘g‘“’ ’t he
effector cells RyivaGngtklpephlatord Heantigbh-gRReMn®SRNS;iang cel | s and the
effector cells in a co-culture; and adding to the co-cult%re t he
enri ched popul afallewing thet agtivplingydnducing atlaast ongnprogessrsslested from the (Zroppsi ng -
the enrich - .0 ' .cel ati t [
anti gon- pr SRERHTRGoL Pk G BB s, SAEcBETOF o i, and
ant i gen- pr egressiongofceinatkeanisy elyesinfthe enriched| stan/fpomgehitorecelli pdpathtion to the
stem progenitor cel|l popul atian, alrd i nducing the at |east one
process i nPPRWREON ofgr Prosaning 6¢tShe exposing, creating a |ineage-specific
precursor/ progenitor popul ation. ) In sonme applicatjons, creating the
| i neage- speci f i & prree apRlsplipnso fnPAtiE e HBtigen-BIFSeHOR RIS iRgludes jingbafing
| i neage-spggi fi.c.D SOr i At | L
ncr ease of CBeBRRSHE ot 195 lcsRlm RRNE b acl A SFoRs SERLRE fom
the group consisting of: CpG OND, IL-10, IL-12, IL-18, IL-27, Alpha-1 Antitrypsin, Flt3
Ligand, IFN alpha (IFNa), IFN beta (IFN), Prostaglandin E2 (PGE-2), IL-4, TGF beta

(TGFB), and VEGF.

In some applications, inducing the at least one process includes generating a
lineage specific precursor/progenitor population (LSP), and the method further includes
administering to a patient one or more compositions selected from the group consisting
of: the lineage specific precursor/progenitor population and soluble components of the

lineage specific precursor/progenitor population.



In sone applications, the nethod includes adm nistering to a patient one or
nore conpositions selected fromthe group consisting of: the

| i neage- swecbfim7zaepul ati on and sol ubl e conponents of tlpeThineagmssspeci fic

popul ati on. In sonme applications, adm nistering the |ineage-specific
popul ation to the atiens, i ncl udeqs treating cancer of the g tient. .

sone appl i cati dAsSOTRE APPIIRYI M 1RqUHE, Ihes SE et OBf PLRFESYH /! aflgﬁeh’?c{u&ng

popul at i ory;ffaehislRn FFRALANBed pbpUI ARG SRES/pfdgenitbraeUs 8/ maneagg RkpaHsion
popul ati on having at |east 10% of cells in the popul ati on which express one
or nore mfkes enrsbedstemdprogamitor bell pepadasiononsi sting of : CD86, CD3, CD8, CD4,
and CD56. In sone applications, the selected process includes the
activation, andntdomeadpplieatsins5ddoéing ke eelehst ormi proedss incdlpdessigdesingthet fte one

or nore rkers for at.least 8 days follow.n e agtivation, . . . l,n some
appl | cat | R OBBRHCEE H11Eh RS DAk el B AFiTge dort o HEPPABLs Yineh o
popul at i onyr@iherpres@iy cefls A thaehdpogaiigsealsd. ng celI's, and at | east 5% of
the antigen-presenting cells express one or nore markers selected fromthe

|

group consi sti . : : ifeRRRs dehdifti
CD74, CD80, CD8 ,59%58@5@%%’%?”%%8%?‘°8§%§?@%3%?‘%?§i} 56, 508,
CD209, CDXktHs, £ oBtaindiiBdie popiadn afidnifg6gresenting cells iscndesaphthingg thens,
exposing the enriched steni progenitor.cell ulation tq,the popul ation of
ant i gen- prRo9Y ‘Pﬁgor}c@t}g:‘?n'lpﬁ%eﬁ ,celg‘r ?’B‘fu‘{‘rﬂ)gpi(ﬁg‘?j%?‘#&‘cafalseé@g tglﬁea 'E8¢ess,
gener at i NgyaselifhEEARBINROUSe BORM 3hé BRdceds, cel |'s, and: the popul ation
of antigen-presenting cells is at least 2.5%of the cells in the

het er ogeneous p{ﬁ%kfgi/et éggmc tions, metrh&he@%Elﬁdés%ti%ﬁr&%%féﬂﬁéhé& SPUPALRMESN t OF
0

cells is at | east the cells in the heterogeneous popul ation of cells,
and si¢m/pezpshitdidcadls duniagab¢ kspdsingt dfethh ens clmglepepuilatiop offusten/pmgenitorcel | s
express one_or nore.markers selected fromthe grpup consisting of: CD7,
cD31, cD3Fellgigsthe agiye Rﬁﬁi‘&‘?né%ﬂ%e“@isf‘?gn%%lﬁzs, CD124, CD157, CD164,
CD172a, CD173, CD175, CD175, CD178, 184, CD19% CD202b, 92, and
Stro-1. |1 soBeAPRBEAt 00g: NEVRNS theexpisshar of tha maker insfudshimicerasing 2

generatin gprBB@rtiBﬁ BI? EABEREOkES e RP RMb e QRarableBSFd fledidLrbRitRE PARPRBHSsting

popul ati on. n sone applications, generating the heterogeneous
popul at i onoft expressEn af§ilR¥4a ekprgssionhefi G bife and os-exrpssian ofdrDIhandCR184.
the at |l east 5% of the antigen-presenting cells express one or nore markers
sel ect ed from tinesame applocations tinduring theChl tgastCDBE pr&oist inclucies (¥ neating @GD304,

and the at |east 1% of the . ce)ls.in, the heterogeneous popul ati on of
cells expr]é%eég?lﬁf’efﬁg Hiﬁ%‘rff’rr}p_i‘r?ﬁc_é‘tﬂ‘a é? §QER?}?"$§§’“@W§90r nore narkers

sel ected from thecgk ou, CiInat SI9PNEelPhopltdtivh exXprd. omdnet bHeBtharkers seledidll SOMe
applications, generating the het erogeneouséjpopul ation includes generating a

het er ogenefiom thoamoen corsistingradl £D31, CD13gh &4 £822028oy@7 Willgbrand factor
e PR S BT A sl AgiCopIE A s et
at least some of the at least 2.5% of the cells of the population express CD309 and
CD202b, A
at least some of the at least 2.5% of the cells of the population express CD31 and
VEGFRI1, and .
at least some of the at least 2.5% of the cells of the population uptake Ac-LDL and
expresses Ulex lectin,
at least 2.5% of the LSP cell population express one or more markers selected
from the group consisting of: CD7, CD31, CD33, CD34, CD90, CD105, CD115, CD117,
CDw123, CDI124, CD157, CD164, CD172a, CD173, CD175, CD175, CD178, CD184,
CD191, CD202b, CD292, and Stro-1, and



at least 2.5% of the population of enriched steniprogenitor cells express
CD34 and CD 184 or co-express CD34 and CD 184. In sone applications,
gener at i ngohbf/ddessgr ogeneous popul ati on i ncl udes gener apcigrLa16)6ists0geneous
popul ati on: the at | east 5% of the antigen-presenting cells express
at | east one marker selected fromthe group consisting of: CD141, CD303,
CD304, and CDB6thedstP cell populationasectetes sne poragreheleedey selegied fem the group

het er ogenegus. popul.at i ik gy t r

expr cae. Cathey 4 & tsany PORRIRLRESLIN, 1R fh% AFNERENBRERSDL . o
| east one NDg&AMa (IFNY)WJEGF betagTaFp)) basic PGFUbRGHIN1Iofi 22l .-1@ast ILI2Fi | | i on

| i neage specific precursor/progenitor cells, wherein: a first subset
of the popul atignohRR@pYH&sioas, | east 5% of the at least 1 mllion cells, and
expresses one or nore markers selected fromthe I(%r,ou consisting of: CD 1
c, CD 1 b, CDleactiggfingthe pppdatiapafantigappresentinggellomeludesspgo, cp83, cp8s,
CD86, CDwl23, CD172b - . GE%P CD218, CD258,
CD301, CD303 and CDBﬁH,g%ﬁgthe%%lgge%gr%g&gﬁgs(%y%&mt%e h%%%l ation includes at
| east 2.5% of the atsubeagiently,nintibating ckd bstigearmeexting ssks fane perodrof 6.5

mar kers selected fromthe group consisting of:, CD7, CD31, 3, 4, .. CDI0,
CD105, CD115, ammsto ’cﬂm@POC&WPSI%EW,%“@;{?%EQPW?i,“e%%?é?%ﬁ%%
CD175, CD178, qgjtﬁeﬂ?om%,ofgpgggppre%g celfP309, VEGFRL, and Stro-1, and

cells in the population secrete one or re nol ecul es selected fromthe
group consi st i nfpllofvingxheSiepai8hig,1thEXBRgen-ples@itingl cell ar¢ ENsubtpsipalatipErd)a | FN
beta (IFNI3), |IFN gama | FN7), TGF beta (TGF13), basic FG-F (b-FGF), |L-12,
| L-18 and 1afge5population, aRq, sone applicati ons, generating the popul ation

i ncl udes gener afye RetRodPRRMEATNCRIded Theiabial adprourtib6f e ageipérsprebenting cekke ond

subset express CD309 and CD202b. I'n sonme applications, generating the
popul at i onini the laigespogelademptiergodhpiggehainBon i n which a portion of cells of
t he second subset express CD31 and VEGFRIL. In some applications,

generating the pogumeaepmivaiions, inbebatigniackidenimcabasimguthe enbgen-presantios cglls
portion offcel | s. gf h’g%gsecogd subset uptakes Ac-LDL and expresses U ex
| ectin. or a pefipd gf, BBt 48 ¥ns, generating the popul ation includes
generating a popul ation j i i

.n_whi ch: . the first ?Lg%%et .expresses on@bgr
more markers selfe&®e PPUFALORY BFIsATINE dhs PLARCHPHLPT HHFRYEeTHREE AR $°¢ha04,
and iﬁcﬂﬁe§%f€ﬁﬁn§ﬁtb’5&5 SHiBh §S RESthAR 5% of TRE BrgBRpbRIlaLAXPr €ss one or
nore markers sel ected romt%e group: CD34 and CD184. In sone

appl i cati ons, e et BOslcaliial 4Bkl ifUAhAM ihAIRaGRDBEAbANSh SFEDBIDB AR On

freezing the popu me applications, inducing the at |east
one pr ocessantigealpustestigesedisat i ng a popul ation of at least 1 mllion |ineage
specific precursor/progenitor cells, wherein:

In some applications, activating includes increasing expression of CD304 by the

antigen presenting cells.

In some applicétions, incubating the antigen-presenting cells includes incubating
the antigen-presenting cells for 0.5 hours to 3 days in a medium including at least one
component selected from the group consisting of: IL-10, IL-12, IL-18, FGF beta, bFGF,
and VEGF. '

In some applications, incubating the antigen-presenting cells includes incubating
the antigen-presenting cells in a medium including at least one component selected from
the group consisting of: IL-10, FGF beta, bFGF, and VEGF, and inducing the at least one
process includes increasing a proportion of cells that have at least one characteristic

selected from the group consisting of: uptake of AC-LDL combined with expression of



a first subset of the population includes at |east 10% of the at least 1
mllion cells, and expresses one or nore markers selected fromthe group

consi sti ngo%bhiyde3ygl, CD303, CD304, and CD86, a seeenthoinbsets of the
popul ation includes at |east 10%of the at least 1 mllion cells, and

expresses one or nore markers selected framth roup, consi St of : .CD34
and CD184, Ulex lectiny efhﬁﬁ?%%%@@?lﬁxpf%‘é'ob@gnﬁ%ﬁ%o PRSI R 44 BxBessions of
the at | eagfchopii g"rﬁa&),ce’lﬂr?ssioﬂr@ PEGRES ShTeRh O vAPWAIIEBHAKE Faztct Qb oatyed
fromthe group consisting of: CD31, CD133,” CD144, CD202b, von W | ebrand

factor (v\éxpressiobGd, CITOR) &xprepio6ef CDICY expRssidn oDWDA 86, «3prBsion cHLHHL09%and

CD309, at le ome cel l.s of e pul ation inc at_|least 2.5%
of the ar Pesion i DG Gapressionms ERSHASE Suleadty ArGBEEb Bl of
| east somecpebdsafd dxpeesBiORULRIGIDIDI Svﬁmasz;atmbmsvmmt doh&xpadssionast 1
mllion cells, and expresses CD31 and VEG-R1l, and at |east sone cells of

t he popul aVE&FRImndida3 laand pp-exprassionefdsilaed and&DPAk i n. In sone

applications, the nethod includes follow ng the generating the popul ation,
freezing the popusosts applications, thq hepwatian ¢fisternyprogsniver eele includes e popdatier

wi th sone applications qf. the present invention, a ¢ os{.tion of .matter,
i ncl udi ng %Phwgt}p@é%e agltpa&?ﬂﬁ%&oﬁ‘im%%f c@ﬁf’l #n th%mﬁg]ggr Ztééen 8B‘§at6€%u%)gti on
of cells i gehystbggitof akelds PRRLIISS | efrichingt tHeeapdpudllion0tofanhuBipotent eadult i ng

cells; and (b) a population of enriched stenlprogenitor cells, t he
popul at i onstem/piagengfencelisesenting cells is at |east 2.5%of the cells in the
het er ogeneous popul ati on, at |l east 5% of the antigen-presenting cells

express one or hosanespplicationsethe meathod inghadeh ebtginingothe papulstiomef waltipofont |
CD1b, CDile | ¢, 40 9d 3, CD68, CDr4, (CD80, CD83, CD85, CD86,
CDw123, coﬁd)’gﬁ?%e‘ééi%%?cgﬁ%‘fﬁ%mﬂﬂ%%; CD208, CD209, CD218, CD258, CD301,
CD303, and CD304, iihe_ popul ati on .of gn(i ched stem progenitor cells is
at |east 1% of Hhiom&anplicatipnsifhe methoddpgelndsSus popul ation of cells, and

at |east 1% of LR&HS 4 fofulatidn@rahRinegaBastisiropul ation of cells express
one or nore markers selected fromthe group consisting of: CD7, CD31, CD33,

CD34, CD90, CD16slovim I8, acGmpating themwpeRtiorpf 21tigepFprssentigprelds, acivating the

CD173, CD1 7&?"&%&%‘%5‘”’?‘%‘2‘1 gl[n%::g)jtgé Pnt%/)%%gé're%e}%g%g%?ll’ls %8% efRRPhr ef1Q ”u?‘la Co-

In sone apP eas gen-presenting cells
express ongul@ire;ande narkers sel ected fromthe group consisting of: CDlc,
CD86, CD141, CD303, and CD304, and .. the at | east. 1% of the cel {Ss in the
het er ogeneous . pafAinatte ghe sp-ulipresthexsnriched pgpyiation 08 stsm/peneeniiely vellss and
%gzess gngg%gf}fgore mar kers sel ected fromthe group consisting of: CD31,
, an :
exposing the enriched stem/progenitor cell population to the population of antigen-

presenting cells includes exposing the co-culture of the antigen-presenting cells and the
effector cells to the enriched stem/progenitor cell population, and
inducing the at least one process includes, responsively to the exposing, creating a

lineage-specific precursor/progenitor population.

In some applications, creating the lineage-specific precursor/progenitor population
includes creating a lineage-specific precursor/progenitor population having a percentage

increase of cytotoxic activity of between 150% and 180%.

In some applications, the method includes administering to a patient one or more
compositions selected from the group consisting of: the lineage-specific population and

soluble components of the lineage-specific population.



In sone applications, the at |east 5% of the antigen-presenting cells
express at | east one marker selected fromthe group consisting of: CD141,

CD303, CR$8%01106346086, and at least 2.5% of the pepulabh)es
enriched steniprogenitor cells express CD34 and CD184. In sone

applications, the at |east 5% of the antigen-presenting cells express at
| east one mar kel sK@cmpligationsnrdmiaisgeringphe dingdgerspeegifisfpopulntian to tigzpatient

CD304, andin%@s tré’alﬁq .CaI'lCCrP%ﬁll% p?&m{t_east 1% of the cells in the
het er ogeneous popul ati'on of cell'S expressing the one or nore nmarkers

express CD34 and are shDiml-. . .n_sone |ications, the population
of Pent i ched st oG ERERioRsrrating s (FhaBeRes it pic inripectiif halatich

mul ti pot eninciided ErestiiTh PinegRAipesific GRédussor/pfogefiter pauldtioatiaefip, attibat 10%
conposition of matter is frozen. There is still further provided, in
accor danceoiwrells 18 dhe papyrtiemmhishsexpress pae i 8t markgenelested HOMOhp &P on

of mtter,cdngg{iﬁ?%{g?:ﬁgeoml’ @tljs?@:ﬁﬁ;a cbggst 1 m.lion Iineage specific

precursor/ proge cells, I rst subset of the popul ation

i ncl ud | % Of - | L] , .
el v, a0 1ttt Aok S8l e ARy b i PRSP

CDl1lc, CDA8Y, &DdRdcelleRadintaiiD@Rpresditid of Gh¥B0One GP3BoreGdfkersChdibat bR days
CDh172b, CD180, CD141, CD206, CD208, CD209, CD218, CD258, CD301, CD303 and
CD304, followingthe Aefiv@tiBBet of t he popul ation includes at |east 2.5% of
the at least 1 mllion cells, and expresses one or nore markers sel ected
from the group lnosesiesappligatidns, ObRinigDEE, anGReBpresPBing @his Onclaiysotaitme s,

Cotss, ColBPMEBGT 18 ohofiybenyicrabe G & g least i o the R, |

the popul apriesntifig el @xpregs @he MR BoRDMAketse seletttd iopdl the @roupheorgtsang of:
consisting of: GCSF, SDF-1/CXCR4, 1L-8, |L-10, |IFN al7phapgﬁFNa | EN bet a
(1 FNL3), | ER1gaARED(TRAG)COTIE (40, (DAY DB a P68 FEP T4 CR8RY CDI8R. €985, | _ 13

and 11-27. cpgs, cpwids3 T ARPCHRY] @R+ 2CRR0L! ek, €ndod, enige capsRnd

subset express n sone’ applications, a portion’ of
cells of tGP38EADIN ahd€D30%press CD31 and VEGFRL. In sone
applications, a portion of cells of the second subset uptakes Ac-LDL and
expresses U ex Inesdimenapplications) éxpssing tlapgiriched stemgprogdnitot celb pomilidimtto the
expresses one or nore markers selected fromthe groyp.consjisting of: CD141,
CDB6, and PgRsdationy Al gen-DresR B 69 i MElyIS (PTd% 53 dadleing, A 15 PR BRORESicer s

eXPress ONgeff, iR oEb RbsusSRIpsftis of 6 4 oroup: CD34 and CD184.

the population of antigen-presenting cells is at least 2.5% of the cells in the
heterogeneous population,

the population of enriched stem/progenitor cells is at least 1% of the cells in the
heterogeneous population of cells, and

at least 1% of the cells in the heterogeneous population of cells express one or
more markers selected from the group consisting of: CD7, CD31, CD33, CD34, CD90,
CD105, CD115, CD117, CDw123, CD124, CD157, CD164, CD172a, CD173, CD175,
CD175,CD178,CD184, CD191, CD202b, CD292, and Stro-1.

In some applications, the method includes following the generating the

heterogeneous population, freezing the heterogeneous population.

In some applications, generating the heterogeneous population includes generating

a heterogeneous population wherein:

10



I n sone applications, the conposition of matter is frozen. There is

additionally provided, in accordance with sone applications of the present

i nventi onwoaotianpssi tion of matter, including a popul at ipom/nfo1aboosssast 1

mllion Iineage specific precursor/progenitor cells, a first subset
| east 10% of the at least 1 mllion cells,

of the popul ati on i ng¢cl udes
ond eror oD ot e o ety S5 af ey EniesP e RtTg AT KPR OFC By EPE AT

CD141, CD3Q3ect&d B0 thégdu isting of: CD#c, mm@ﬁmsebsoi dnbcaubad i on
includes at |east 10%0f the at feast 1 mllion cells, and expresses one or

more markers setheot dadst }%mftthﬁecegl]lsompiwdmpmeﬂ@ﬁ mpula@DMJf&nléb‘ QPIS8ing the
a third subset of the Eopul ation includes . at ?eéi 0% f t he At Ieast
e

mllion cefT%sT TR %%r SERESHREC B MGt ma%grsker ¢ OeIBttedgr PFBM ?%Stmér oup
consi st ngcmf31,@34,,an@mjml CD144, CD202b, von W Il ebrand factor (VW),
CD102, CD105, CD106, CD109, CD114 CDwl45, CD201, CD299, and CD309,

at | east some cgf io?n@ipp‘h@ﬁld%@pgéln@xtahﬁg tlid’lﬁiltéiﬂgéleéﬁs cgy%ﬁitxoﬂ 115&’@1(23;5 hératthg

least 1 mllion cells, expr esses CD309 and east sone
cells of thbetptﬂganmoﬂpulﬁmwegem | east 5% of the at least 1 nmillion

popul at+on_upt ateat et 1 of M g bussERineliets ERplen st e afker blfted

t he conposfrbinafe gfoupRbh&stingSoff cmen CD303, CD3Dae#Rl CB8y,ehdaddi tional |y
provi ded, in accordance with sone pl i cations of the present inventi on a

met hod i ncl udi n@t: lea%t?a?%i ofcthe p@ab@rla@ |06ﬁnaﬁhe&n%tﬁr§mﬁog§na%ﬁ% Isngypeess| D34
enriching gn(#)eBlll?&iH. 9&e7§§res§tﬁ§'§40£rﬁ9@152 pr cells fromw thin a |arger

popul ation 0o ener a |ng a I|neage speC|f|c

Bt i gen- pr esont P SATPD P%te%?%%engr B Bl Bera ek B o IR AP oo

cells; a hetefo gbﬁ@ﬁfgpa didtie: the LSP cell popul ati on express one or nore
markers sel ecte fromt roup consisting of: CD31, CD133, CD144, CD202b,
von W ebrand thect é«?ast(wp? thecgntigon-prgsenssig @Bmpree-ﬁtdeast e markepsglagied

CH201, CDZﬁ%m tﬁ@%o%ggslstm of: C &g&?ﬁ%? #&@D% dnfast 2.5%of the

cells of the popdlation express and 202 at | east sone of
the at | east 2. tfpadleasthi®scefl the cells ihllke hbagrogataoonpepubpatens f CERY expressiig@ERrR1,

n i .
and one or more markers express CD34 and are CD45Dim/-.

In some applications, inducing the at least one process includes generating a
population of at least 1 million lineage specific precursor/progenitor cells, wherein:

a first subset of the population includes at least 5% of the at least 1 million cells,
and expresses one or more markers selected from the group consisting of: CDlc, CDIb,
CDle, CDllc, CD40, CD49d, CD53, CD68, CD74, CD80, CD83, CD85, CD86,
CDw123, CD172b, CD180, CD141, CD206, CD208, CD209, CD218, CD258, CD301,
CD303 and CD304,

a second subset of the population includes at least 2.5% of the at least 1 million
cells, and expresses one or more markers selected from the group consisting of: CD7,
CD31, CD33, CD34, CD90, CD10S, CD115, CD117, CDw123, CD124, CD157, CD164,
CD172a, CD173, CD175, CD175, CD178, CD184, CD191, CD202b, CD292, CD309,
VEGFR1, and Stro-1, and

11



at |l east sone of the at least 2.5%of the cells of the popul ati on uptake
Ac-LDL and expresses U ex |ectin, at least 2.5% of the LSP cell

popul ati agoo¥P@sHsone or nmore markers sel ected from t hecenpsRo668s Sting
of : CDr7, CD31, CD33, CD34, CD90, CD105, CD115, CD117, CDwl23, CD124, CD157,

CD164, CD172a, CD173, CD175, CD175, CD178, CD184, CD191 CRZOZb, CD292, and
Stro-1, and  cells ipihe papulation semsie|ofiei S nmeksc melesules elegted iem the) |E5UR es

selected f e r i_$id f13 tENBY; | FN
al pha (1 Fl\écsg,gl]s{lﬁloge(?ggﬁgWB?@){%\I‘Q&%ﬁ%EﬂﬁH{N ,a-l&rl‘{(%:%?eitﬂ% I%:#'J—d@b{%)k basi ¢
FGF (b- FGHEN gdmmh2 (IFNy),IBGR hetal(CGER), basic FGF (hH&s1®), [Is-1311L-18 addil-2bnal | y
provi ded, in accordance with sone applications of the present invention, a
met hod i ncl udi nig:: soadd apphicagpns, pererdtiakithe pofulativn pehudps geeanstingga pepulation

enriching a popul ati on of ste rogenitor cells fr Wi, t hj | ar ger
popul at i oning¥highsp partioqef cells Of%‘gﬁgﬁl‘gﬂl Sef eép{qsﬁgbg}@g]gﬂggﬂ}%%gg

precursor/progenitor (LSP) cell population, by exposing the activated

popul ati on of ahtsogemanlieaiéansi aeeedtingshe gorHaliqmosludes Benesatingn pepdgfion
st enl progeni Lar, ﬁéllti%'n of cells of t sécglg(f%ub%&%’xﬁiesg 8H 3k 3RdSAGFRLPUl ation

express one or nofe markers selected fromthe group consisting of: CD31,

co100, corta’ e e ieneceisPha FEbSbuptih e Seneritfiy s pobhahly o

the LSP cejnl wRRRW pbrition dfidelk &F the séddnd absed Xiptekes AJ-ERDLI anl bxpresses Ulex n
sone applications, at |east 10% of the LSP cell popul ation uptakes Ac-LDL
and expreskeldn.Ul ex | ectin, a first portion of cells of the LSP cel
popul ati on express CD309 and CD202b, and a second portion of cells of the
LSP cel | popul aln ssmeeagplisatéonsDgdnesathg\tEGPRYlation includes gererpting y peprdation
additionally provided, in accordance with sone applications of the present

i nventi on, M ?hod i ncl udi ng: obtaining a popul ati on of anti gen-presenting
cell's; enrichi nﬁle&irﬁ%ﬁééﬁek?&s&ﬁ oh&BH ARremaf@kPsel€ctdd Fom the groupCohyisting1g
the effector cells by co-culturing the antigen-presenting cells and the

effector cef CPI4h, QDE6-andI I, avdidi ng to the co-culture an enriched
pOpL” ation of SEh%rgepér%g&msétoéxpggskéssénea&dmore markers €xpress one or more markers

selected from the group: CD34 and CD184.

In some applications, the method includes following the generating the population,

freezing the population.

In some applications, inducing the at least one process includes generating a
population of at least 1 million lineage specific precursor/progenitor cells, wherein:

a first subset of the population includes at least 10% of the at least 1 million cells,
and expresses one or more markers selected from the group consisting of: CD141,
CD303, CD304, and CD86, '

a second subset of the population includes at least 10% of the at least 1 million
cells, and expresses one or more markers selected from the group consisting of: CD34 and
CD184,

a third subset of the population includes at least 10% of the at least 1 million cells,
and expresses one or more markers selected from the group consisting of: CD31, CD133,
CD144, CD202b, von Willebrand factor (vWF), CD102, CD10S, CD106, CD109, CDI114
CDw145, CD201, CD299, and CD309,
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creating a |lineage-specific precursor/progenitor population by inducing at
| east one process selected fromthe group consisting of: differentiation,

activati oRo 261RARKKON, secretion of a nol ecul e, and exppesHiioefossg mar ker,
by exposing the enriched stem progenitor cell population and the effector

cells to the popul ation of antigen-presenting cells. The present
invention will #deatbpame gellsyotshponiasion nsludestat deasto? Fhvatribe atdeast lapillion

descri pti ogRf j dd]‘ﬁ f9h20dhaken together with the draw ngs, in
whi ch: DES%@P%HI%%B%%}{%%DRA IaNGS " Figs. 1A-B are graphs representing

flow cytonetry atrimashesmaicellngf thapopslasonincRERCa( [vesti Yheof die &lleastl 1 million
nononucl ear .cel |l s) and Lrecting cell popul ation) obtained from
the PBMC, fells and Bgﬁﬁeé%ﬁh%&éegggi? ations of the present invention;
Figs. 2A-B are gneRbsom&siRLEMd ufa'ti@Wu?bék@sﬂR&JH)IL BPsdsadsileg letial ysi s
of PBMC and of the DCPs, generated fromthe PBMC, in accordance with sone

appl i cations of éaﬁleoig fi€dHonks MEMetHIR includes foll{\ivﬁ’@-thé3 snrafing I SoPafation,

representing flow cyt try 1'mmunostai ni ng anal ysi's of DCP activation,

gener at ed freezatgthe gaprdation.t h sone applications of the present invention;
Figs. 4A-B are graphs representing flow cytonetry i mmunostaining anal ysis
of PBMC and of an enriched TDC (tissue derived cells) popul ation, generated
i n accordance wrhére 9o fertlagppirodded,dnsacobrdanee pithssente applieatiansmf the prefenty. 5

is a photom crograph of an EPC (endot hel.ial progenitor cell)-righ C
('t pot civoRiiits & e pragemess Qudye pourdershos pamipdariaf Pl the
accordanceh&@%ge&gggpmt{ogq;ficgqgsm@ﬁlg;é%e present invention; Figs. 6A-B
are phot om crographs of co-cul tured and TDC, and of the resulting LSP

(1i neage- speci f (a} apopelaticroeiat leaprit), 00 Lantigespeesentinggels; and accor dance with

sonme applicatiops_of th resent invention: Fig. 7 is a graph
representing fI@’a/ach?Pglﬁg?&?F‘fmﬁdor%}f’rg(pﬁ?%eémgﬁgﬁnfsi s of an LSP, EPC-rich
MASPC cul ture, gensipal#idni 6f atipehdacestivg tollsS et &apl 2.5ed obnke @bll$ e the
present invention; Fig. 8 is a photom crograph show ng tube formation

in an LSP, heterogeneons pepsiiation, n accordance with sone applications of the
present inventign; % ' 9A- j ’g;p% try
i mrunost ai ni ng %rr:lg?sflss i/s O(f)FH eg%tlggfg\gﬁéég@ﬁ?géﬁlggﬁ Pf)eﬁ?é?é WE{S%Q gl;]al' 0 g%%l&&?
expanded pfrpml tht igooupofonEiSihg g2 G lat €D 1libnCRXd epCHA be, cCDEQ, ICR40de CAH3|, CEXB8I, ons
of the pre t ] nt.i.Qn; i 10,1 s 0 LGr i
col oni es géﬁgﬁatﬁéabéb%]?é%l%g&@?f?#g q}ﬁ}% h?ﬂ]ggné?giggm%%gg‘g%%tl on
of MASPC, p289cOnaes)«D 98t EDIOMECEIM, af@ 0304, of the present invention;
and Figs. 11A-B are gr aphs representing a cytotoxic |ynphoc

19

te
reaction (CTL) ftherpopulationwdlepachedotem/srogemtm ¢alls ne aykeasiplde iof itle Eﬁlf\;unébii on
rich in anﬁi ogancer cel I1 gor eoctiérliors%I and PBMC control group on days 4 (Fig
11A) and 7% (Olgf’xbe ﬁgj’{’ %t eV ated ' accordance with sone appl i cati ons of

the present invenlchan.% FETHe LER PERCHcRIbgdNeb s FidalitlolENTdzlls expres§-ohe 90NME
applications, antigen-presenting cells (APC) and/or dendritic cell sligaC)
are cul t ur BOTAECTS pdested Eopothgi arpuhsonsistige @y CPJ» £53h &3y EQ3nERE |

popul ati oncG¥) cp115, CD117, CDw123, CD124, CD157, CD164, CD172a, CD173, CD175,
CD175, CD178, CD184, CD191, CD202b, CD292, and Stro-1.

In some applications, the at least 5% of the antigen-presenting cells express one or
more markers selected from the group consisting of: CD1c, CD86, CD141, CD303, and
CD304, and

the at least 1% of the cells in the heterogeneous population of cells expressing the
one or more markers express one or more markers selected from the group consisting of:

CD31, CD34, and CD184.
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which is used to direct the activation and/or expansi on and/ or
differentiation of cells, in accordance with sone applications of the
present iwgenii@isgs! nitially, the DCP are cultured for acRgiileo@Esdoet ween
0.5 hours and 30 days, e.g., between 2 hours and 14 days. Follow ng the
initial culture of the APC and/or order to create the DCP the DCP is
typically then Bosung eppliations: the P%E‘-’G@ ifér(i’fv@ﬁ angeenspresenting celly express at

mul ti pot eng, dcgl  mBfRATSPEORE HdP linE B Rl off cela@petﬁbsoemtmcstds
contalnlng In or er tou tely gener teI|neage specific

precur sor sCDBG,gmdl tors (LSP) therefrom For sone applications, DCP are

co-cultured with MASPC an ubseguent | subse Iy

be added to theatc%a%&tgr% %F ppﬁﬁl ﬁﬁa“%h&g Dglmgeglt? %feéaq#ﬁﬂ% for
sone appligpftcpng4. the DCP is prinmed prior to co- culturlng W|th t he TDC.
Primng of the DCP, for sonme applications, is by neans of initially
culturing the DGPsyhd BodeaRbns, fteé tpmagtgsmfctne Adgbd-pRI&tin QQIIWFQ@s aflded
to the co-culture. For sonme applications, the DCPTis co-cultured together
with both ]\ctBeSRmeamdrker lselecte®Croxhith grawp cnnsrsagxg wdt CDid1 ugD3INASCD30fpandt her
applicati O{}E? following the initial culture of the APC and/or DC in order
to create §6 the DCP is then co-cultured with MASPC and ot her TDC.

For Some appl i Cafeis@ st foh CotARCcARTA PHie Eét&ogl%oagsoﬂututtohaalflcwspedpt@mg the)
conditioned culture nediumthat is generated fromthe culturing of stem
cells, e.gone dmasme markers exprygssfeD3brnbare FRASI®/cul t uring the APC and/ or the
DCP with stemcells, e.g., MASPC, as described herein. Alternatively, the
APC and/ or the Wmmamalmaeqmt&@ Impelamsewffwncltddeﬂtetp@mgemmldc@é'gnodtld‘is aor
research pu Ses foII he cul t n in con |oned medi um w t hout
co-cul turi H‘(}}P toR of €Bff ‘ﬁ‘él ipotent adulic? “gB BQ;S %tions, the stemcells,
e.g., MASPC, are cultured in conditioned cul ture d| umthat is generated
from the cul t ur mypmstapabeations, the CWS‘tW%fU‘HWrB% P& owed by co-cul turing
APC and/or DCP with the stemcells, e.g., MASPC, that have been cultured in

the conditioned culture medium Alternatively, the stem cell slﬁ,re used for

therapeutic, di ABFreds §til fugthey E@é‘é‘ﬁéﬂnﬁﬁ?cﬁé% vigh s FRplicHens of ther RTRFDE n
condi ti oneg e ' £hi feast 1 milliodiOlincaQe'®
applicati ons nu @I}%Rg{g cu ture G ngptél%ﬁ%% gera tSStdernluvle thne SPC.
I n either s;moiﬁoqabctmmr/pdoganngrctdhls, co-culture of the DCP W|th t he TEC, t he

DCP i nd TDC acti vat .g. f g t t
of enzymat i ¢ act retyPoc Al cfaithataoBh oG i dorfy R ilon BN O

secretion ghd &Redstd 6ndB M6H MarkRROdelctddRoriXRE gfo‘il angtm@etcldn& e s,
e.g., molecular, intracellular and/ or menbrane nmar ers @% bt |s noted

that "indu€itg: @Uﬁoc@@éo £D49de £ eCR68; KV TfeSDBP:

i ncrease i [

acti vati onCrVEREGHE28, Disl bRl Db EboGeseny féﬁs‘%%‘fr%#’%m SC% sorre
appli cati ocp308had ODIdr e mediumthat is derived fromthe co-cul turing of

the DCP with the TDC is adm njstered. to ati ent inj ectl ) for
t her apeutic pur Bdseand subset of the g at‘é%‘p‘F‘f?]é‘g?ﬁ 6tn1§aSt§2t§e/gr?£ttﬁ%Ef le E
deriving thgd d%Q Sles [dag Q-F[Pﬂ:oreemgrkers'\é%ﬁ!D %d fi’BB”ﬂh@tgr&?@&t)ns%% SonUCIﬁ

sel ected fromt oup consisting of: bone, |ynph node, spleen, bl ood
vessel , mu€hdd, cms CD§§u€D9PJ\SDﬂ05;SQIé1lﬁcmldccﬂwaecmw,e@l)ﬂﬁsﬁlélm

Ui Coue, | ubd PasGB 1 noCPah CPALECBLAE GBTRE CPRENACERA, Cope s

unbi | i cal GEGFR!, @ad Strdihd cal cord tissue, placental tissue, neonatal
tissue, adult tissue, bone marrow, mobilized bl ood, peri pheral bl ood,
peripheral bl oogelifoitofhecpenulation| sesretes R, OF @1qre m%iﬁ%lﬂ?ﬁ sedected &eomethe group

T oo LR RER o E e S A HGMooi S Hihe 9GS iR GERES" 1

al | ogenei c Imtglamheas(mm&) TGH beea PRGFHBasicFGF (I-FGPY, ttetlzamlpimcaaa ) sty t he DCP

and TDC, e. C, are xenogenic W th respect to the patient. In
sone appllcatlons the met hod i ncl udes deriving the DCP and TDC, e.g.,
MASPC, from at | east one source selected fromthe group consisting of:
fresh tissue and frozen tissue. For sone applications, the
co-culturing of the DCP1with the MASPC i nduces the generation of

t herapeutic tol eragenic cells that can sltbsequently be inplanted in an

al | ogenei ¢ or an autol ogous acceptor. These toleragenic cells facilitate
enhanced engraftnment of autol ogous and/or allogeneic tissues and/or cells.
For some applications, the toleragenic cells are generated by culturing the
DCP for a period of between 0.5 days and 120 days. For sone
appllcatlons the co-culturing of the DCP with the MASPC i nduces the

Y



For some applications, cancer antigens and/or cancer cells are used to
prime, or activate, the DCP. The activated DCP is then co-cultured with the
TDC and MpOBRB611aa6s4Rr esents antigens to the TDC. This copgeghisriodosguces the
generation of therapeutic nunbers of reactive autol ogous and/or allogeneic
anti-tunor cells, as is described hereinbel ow and shown in experinental

dat a. Ty pincsdms, applisatiquspa ipagifseal gl ob thrprsondh subset exesHARMO 2t t he
cells co- CEP? d therewith. Additionally, the DCP directs the TDC, e.g.,
MASPC and other ‘mature cel I s of the TDC, toward generating an LSP during

| f
Conartions 10 oht@s ghicalions’ Rrpgnicn SRR o s Aeford WNECE AL T IPRR || ©

t he APC anWE@FRDC under various environnmental conditions, culture in nedia
containing certain factors, culture in W) 2011/ 007348PCT/1L2010/ 000558
condi ti oned rredinasons‘@agmkaﬁtfr@ N‘?&ﬁoh%ﬁ‘@@ﬂls &f & YedondWubdet apfakeécAed. DL aed i ons
thereof, and/or wth desired cytokine mxtures. Such culturing typically
pri mes and¢7mresé©SUlﬁat1%mt he DCP Fol | ow ng the generation, primng, and/or
activation of the DCP, one or a conbination of the followi ng two steps can
be conducted: In som¢ hppn'ctaeiomsﬁﬁ first subscuthﬁsds tomgenrhaore\mtat’kemeelected

activated nd activated th (a) specific

envi ronmanECF1 tg‘(‘)ﬁ{ﬂ“ﬂc%%s tngpf: @@??yc@% ‘ﬁ)g@@ﬁ with the primed DCP,
and (c) additiopglseasid MdsbtOgkptd§dsObrfe otmbre mAMM Bxfﬁr@é‘st &cSo@Mdre markers
cytokines. Typically, the activation is expressed by proliferation,

di f f er ent i stl¢ated fremdhegronpddied4 and 6P1B4.ocheni cal activity, etc., of the
MASPC; and/ or (2) Oher TDC (e.g., cells that are not I\/ASPC, such as
mat ur e cel Irssoofe appﬁiaattdnsuItlwrcouqiobitit)ypé)naapeiszmuem to the culture and are
activated thereby as descri bed herei nabove with respect to the activation
of the MASPC. For sone applications, steps (1) and (2) may occur
sequenti al | y or Themcisr adsitidnally Rarovidpg| imacciomdmcb nWiAhisomesamiiﬁa(lQr)s ahdhg 2)
are applied, it .is to be notedthatm@gdlth /or ? \rLa%p
added to t RESTERYIEPC? FOFPEUIIGY, OL Taficy 2518 ing QURIBIA0) 3 4 AEtbl; BT

U ti mat el yiindapk s fOpreb@Bs: Ff(,ggen%pcélg a popul ation is generated
conpri si ng an ac vated rich TDC population. It is to be noted that

for some appl i catﬁrsirsgbsebnf Sbesipepla(lqr) lﬁcbldsémf 1@@3’@6%/\9@%9@% leggtrifmHHPMEEI ep
( 2) ar% (S} Jegs%gl One Hl)?e ﬁ'iég'sl éef C%g ﬁ'Hl’nt gt ?(R‘l%lstlh?or 3o dlc

anount s of 2Autor ogous Snd/ Or° &l ogeni c enrlc S an ubfe
mol ecul es CUs080€D3M) ahB D86 used for tissue regeneratl on, rejuvenation,
and for anti-cancer tretrrets In addition, the co t|on of cell.s
descri bed her ei A SEEARdGWOERE ﬂ&%PBIP‘ﬁﬁPRS’s‘PF]é‘gS\%aR/\;@P?t ]g;g) Pgé}é"a?t Rast do‘F‘Q{‘?‘h
order to eé {05 Llifek&do %Wﬂaﬂf&é éé?éb‘fe@froﬂ%gél‘ohb%oﬁﬁédn% o7eYDBY ahdiei 1
tradltlonal y-attributed unctlon as regul ators of "the i mune system

In the conCdMB4pf the present patent application and in the clains, a

directi ¥ DCP - atleast 50
Chi o cad be cnaied SisShs acpdnitio ifclides AL IR fip Bt e S Riash NN

mar kers: Cm&ex Bs ot ¥remoriehdrkers GBEed EotPthe corfsisfif om_’al T3,
CD83, (D85, Cbwl23, CD141, CD172b, CD180, 09 CD218

06,
CD258, CD3@D14@3@@30%domdubranm@czm(xﬂdi)?@h?@mm%@tﬁﬁ@@%09 Ch114

2ot vated G BCHRORICORS MR EDRY, 70 T Gast 10% of the resul ting
DCP- di rect ed MASPIeastisote Tels pbthe ipapulativrepludssatdeast 2.5% of the at least 1 million
cells, and expresses CD309 and CD202b,
at least some cells of the population includes at least 5% of the at least 1 million
cells, and expresses CD31 and VEGFR1, and

at least some cells of the population uptakes Ac-LDL and expresses Ulex lectin.

In some applications, the composition of matter is frozen.
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(a) one or nore of the follow ng co-stinulatory markers: CD 1 c, CDlb,
CDle, CD1 1 c, CD40, CD49d, CD53, CD68, CDr4, CD80, CD83, CD85, CD86,
CDW123, GRb%eh,0092880, CD141, CD206, CD208, CD209, CD218crebRa&000553301,
CD303 and CD304, and (b) one or nore of the follow ng sten progenitor

cell markers CDg, CD31, 3, 4, .CDOQ, CD1Q5, CD115, CD117, CDwl123,
CD124, CD157, 84S éﬁl%i}o%&%?‘” 78 aceqsganse ?%’}‘eéﬁﬁéﬁtloébféi‘)e
CD202b, CDERQdent N, @ deth@Wcluding: (2) the resulting DCP-directed
MASPC-ri ch TDC popul ati on secretes one or nore of the foll ow ng specific

nmol ecul es: G CSphtaigiDg-alpopularan of pntigengnelenting ¢ells0, |1 FN al pha (1 FNa), I'FN
beta (TENT), IFN gamm (1 F1\1?).. TGE beta. (TGHI basi C ? X -12,
"o 26, and | L R porgfabnlorslpdEk il b RERC il pObTaton b
from a hengdlieparideti ¢ source which is typically derived from peripheral

bl ood, e.g., peripheral blood nononuclear cells (PBIVC%. Met hods
described in t h8@ePANENE [H)5ABS SREGIBR RIFQWPYGuoganior dLSE) ePcraptiatss, Raken
fromthe sguceot jiss " gpeshipen sk e 15 hEChdp(RbondbE Qekiched
steni pr oge%{b{()gl?gc{e Iggllnﬁiﬁo%%er??ie%wggﬂ ?Sélg@%&\%ecgopu?ati o% : Tﬁ’g met hoccllse
descri bed hiemgirogenitot eedle; sequential culturing steps in which the APC are

first activated to generate th specifically direct expansi on,and{ or
differentiati onatolleas% B thei B‘g{ pwglﬁatpanﬁ)fpé St%‘el\ﬁigﬁereaga‘f B seled

and/or thi f0mSieRhSug oAk ajfe CHRIPesngd, @D i4al cd026hesh MeiMebahd Fhsor
suitable for use as therapetiti c and/ or di agnostic and/or research tools.

It is to beyWikEDs030aD] AaCIMIS; 68 0806B | ppDiveldti ER20HSR29% etd FEBEPN
| at ifically to TDGC deri bl ood, cth £ 1
et 1 on 1 nel et e PLES! 1 %% ks S8 s s ARREn PrerbBAET L

froma varcpogewf body tissues, nutatis nutandis. WO

2011/ 007348PCT/ 1 L2010/ 000558 For sone applications, the nethod includes:

(1) collecting & leasipomae of theeatilgase?.abe %ﬂp @6&6% ofnthe PapHationerpress phendent

i sol ating 9@@}/}‘%1 g&{i chi ng nmononucl ear cells fromthe sanple of peripheral
bl ood, separating popul ations of: (a) APC cells rich in DC, (b) TDC

conpri si ng mat ustdeasebdrse of tha apkendti2cith af theadells bf/{he populgtion efthlec AciLRehhds
such as nonocytes, T cells and/or B cells and/or NK cells), and (c) TDC
conpri si ngHk Ple3d¢dHe mononucl ear cel | fraction,  and (2) growi ng

these cells undgfeg@ndid,i GNe I ¥ bbpARHSE exgiEssBRENCHBIBMmaAitH Slected
hemat opoi eti ¢ progenitor cells and/or precursors of effector cells present

in the nixframethegrapgldossigtépgeefi CDIa0B3 1L FT33e CRASPCP IO LCRILOT. 7R NS, 48l 1dnd
expand i nt B.epr{.che ukat i on i i [ My
such as ac?P\lyﬁtzﬁhgﬁtlég’ géﬂqg?’p@&bg’t ﬁ%gr%zf%r}g%{mn ’s%u g@g&my}&?ﬁtd'mi ng

t he DCP- acCDMet sdD2@dY, €DP9deindiesi fand cul ture conditions. Since the nunber
of DCP and LSP in the circulation is typically be|] ow O. JI% ge above-1listed
procedure is col§uetfcaclbRoRMltipn secEstescine; @ mofer Melegpes ye %%ﬁg am H¥ §5%P and
LSP cell p L QRS ey i Xpafisi ‘ C

i npl ant ed ?%Lﬂgg g)gt ?eﬁﬂ.’ SDf lﬁb)grf(?%ﬁ’pf?“og’egsig’p Fﬁ(%gﬁas pg;@%’n%ﬂorﬁetﬁwm’

di f f er ent i HEN gammat(fFNpeEGF ibetal(SBFSababie FgHe-BGF) IhilagHe$8 and tlod7. enabl i ng
the detection of abnormalities or pathological conditions of a patient.

Pat hol ogy of a patient .nay.be i.ndicat i f the procedures of ..expansi

and/ or differen gf‘i‘%ﬁtﬂggﬁfhgif)%lg' B’ﬁ’vgﬁ r e Eq” Beoﬁ'ltgfsogep%ﬁhg%?o"(saO)fqg% not
produce anplefdht inVentien, taifethodBicRidagedur es woul d produce an LSP fromcells
extracted Fr om a heal thy volunteer, or (b) do not produce an LSP that is

|i ke an LSP pr odbfewing ¢ prnuwtationof antigencpresenting gells; heal t hy vol unt eer.
Furthernore, th cess I | -1 dl i af i knto
peci 1 o Lep by PRITEHPasla FEAGRARARS A 3% Bt o MRSt o
and/ or al t egllsieediani sns responsi bl e for specific activation and/or
differentiation and/or maturation stages of a cell popul ation taken froma
pati ent . eReTatg BwlinRpse exceidien preguisppre genitor ud S el prpulatien,aby ed

bl ood from . i Lyt i . : i . y be
used i ndep il hb EthvaisdaghBlaliGh BEatle présdfing s 1 s BpRABRLPBRNEY,
fromthe bkefadproperieogltkance wi th publ i shed and/or commerci al nethodol ogi es
for positive selection of cells including but not limted to selection
based on binding of specific antibodies (such as CDla, CD 141, CD304,
CD303, WD 2011/ 007348PCT/ | L2010/ 000558 16



Cbwl23, CD172b, CD180, CD141, CD206, CD208, CD209, CD218, CD258, CD301,
CD80 and CD86) to a desired cell popul ation; (2) Enrichnent of
dendri ti cwoebisorzasaccor dance wit h published and/ or commeraiLzi0/000558

met hodol ogi es for negative selection of cells including but not limted to

sel ection based aon bindi n of _spe |f| anti bodi es (such as, CD20, , CD
14, CD56, CD97 gdaaseb%a) heoL &P, orlhperlation Gxgress PRfLf mpredRarkers select%som

Enri chment gy @f%rﬁgm,'(?ﬂs}shﬁg %gl €B31"cBEsD r@bwe mi&bfu&l mhe&taﬁ@%@& (VWE),

comer ci al ogi eS8 tor positive seleétion o | s based on

bi ocheni caCDdh2r &01166] SIDIS, D10k CPRI 14 Chwl4di 6B20Lt CRRO9] iIVEGER]t and
production_of specgific cytokines (such as IFN, VEG-, |L-10 and IL-12);

(4) Isolat F@ﬁog’f "ﬁm’rat ure dendritic cells in accordance with published
and/ or comer ci adledsell RATHRILSS célPpoi@eichivpeakeehedtDIoBndéxpredsl ek heetindi ng
but not limted to selection based on binding of specific antibodies (such
as CD141, CD303py {nRlibplichiRias 2 teaSORIYA bf Hﬁ ISP pophllatieh lupRRBYABITIIPIN and

(5) Enrichnment of |rmature dendritic cells in accordance with publ i shed
and/ or conexpressed Uleatlewdiol ogi es for negative selection of cells including

but not Iim'ted o sel ection,b i S uch
as CD20, CD3, foéﬂi)‘gﬁgﬁ&g?ﬁggggp@gh e’ﬁﬂggs@?e (?B%%%ufl&fl on;
(6) Enric harewon@ omasmtfuél@s SHRRELEP icell pepulstionexpessd Chan caadmemubl i shed
and/ or commerci al met hodol ogies for positive selection of cells including

but not limted to selection based on biochem cal characteri stl cs of Eh
cell's, such as &Bee intwber giditienally .sroafé@qdelrs%ﬁ%?eece with some applicaipny ¢fd

pl asmacyt o] rdance with published and/ or conmerci al
met hodol ogF%ggﬁwegggftaﬁgéethggnglc@ﬁ%ﬁ of cells including but not limted to
sel ection basedobmamlmgmlpmlﬂfonsﬁentlganeprasmtlbgdq:ltss (such as CD303 and CD304)

to a desired cell .popul ati I’IC nt of plasmacytoid dendritic
cells in accordﬁ?l‘?ﬂ:‘g1 *lHOpd’LﬁSPPs%érB”&HéFEn ro rcial nethodol ogi es for
negative sel ect hQRafhg @6 bffedtBiCLIR] B0 chBhINRRIg ﬂhbrﬂnh%%l E{&séﬁ CDngdu@ranbaﬁed on

bi ndi ng of specific ant| bodi es (such as CD20, CD97 and
CD235) to affectomicetls nredcwreullturp,opul ation; WD 2011/007348PCT/1L2010/ 000558

() ) o on, koL PhE PSS b BA BEBAD A PO B

limted to sel egeatig laalsmgaepdalﬁudpfegu@f)r/@pgmlfolrqao@ntanbmd:yemd(lsmg hat deas€D1c
and CD 141) to a desired cell_ popul atiaon; Enri chnent of anrr}/el oid

dendritic 8¢ pgocpw sgiestsA fxema ¢h Wprfeawtgrﬂeﬂf Qrf&vrmtlaeewwmn exp

et hodol 00l &edd '?ezgarhbl\é@uléelaﬁ&té esQfonC Bt | Jhﬂﬁé#dwoex tlingOhe! Egidhed 0
sel ection ase on bin of s |c ant1 bo (such

14, CD56, €ieg/prapgehitcbD23H) pd)pnlamnuanﬂeshﬂr efifectet Icebqultat:llmvulatlon of (amlgen-

| sol ati on of antl gen-presenting cells based on published and/ or comerci al
met hodol ogPESeHBIE S H%l tive selection of cells includi ng but not linmited to

sel ection based_on binding of specjfic a bodj e la- e

13) to a desi rea%Eé’I“Fsebto‘Bﬁ?’&’ﬂno‘g& f?;\‘?18’/06‘? ?“liy u“‘fe(si %W‘i tgﬁ wigg de g daiiled®
anti gen- pr gsep P&%Péhi:&dd?@ﬁt@%é?ébfpﬂdﬁéd RBefleA N He TNTHRS Ghhigmwt hodol ogi es
for negative selection of cells |nc uding but not limted to selection

based on binding of specifi A CD3 CD 14, CD56,
CD97 and CD235) to an unde3|ﬁr§ ??b&i%ﬁ i?on %%%S isto be not ed

that mature dendri ti al so oIa d

Chat mcu dengtt e Gl Y gh a8 AT 3’%4?&%%3%%3 YR

i n conbi naﬂ’lBMCV@pEﬁgﬁdﬁaﬂ Blodd evdndgudiedrheetls) bt oﬂseDWPt(IauemxfgacéneﬁopnaxM)

i ncl udi ng: solation of multipotent adult. stem progenitor cells

(MASPC) f r Ohtaimod f(Qﬁ’é thei FBMGnipecpidancerit) spmezpplisatignt el the Prespridnyeatien:

and/ or commerci al net hodol ogi es for positive selection of cells including
but not |initedRigs. 2&-Bcare @naniusreplremtmgrfbnvngytgfnemyemimu@smlng»@dale@s ©fuch

as (D184 aq’%l\%zagé of he 151C1§]se Sglerrleefgteg ?‘rom e %‘Igl\?&l {A'bccordance with some applications

of the present invention;
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(2) Isolation of MASPC-rich TDC i n accordance wi th published and/or

commer ci al net hodol ogi es for positive selection of cells based on

bi ochem ogb et@joasageri stics of the cells including but petaliothbeessd 0 the

capacity to efflux lipophilic dyes and fluorescent staining of ALDH);

(3) Enrichnent gf PC-rich TDC in accordance with 't(%Ubl i shed and/ or,

comer ci al et hbigs1 ¥yiRare graphe eRresrating flaw: PAMETY demueostaioing Ry sHuef not

limted topcPQcaPAn)dmadenH dcb&‘él&&ée%%&ﬁné@ﬂ%%ﬁ&ﬂ JPaREHeQnt Rivestidh
CD38, CD20, CD3, 14, CD56,

of
speci fic anti bodi es (Such as CD97 and 35)

to an undesired I LN : I i |o; S
i n accordance V\AF{gE' %ﬁﬁ?&gﬁbgﬁmpéﬁseg%l%é‘%’g éﬁbﬂ%{rﬂ?, gf“é‘g?‘ g@“@gg osésftgfve
sel ecti on BBM(&hhdof ancérumcthed) TH( (tissute derrived eells) pomdatimt, igemeritad @daarordancli ng
of specifi c.ﬁnti bodi eséf(%su(gth as CD 105, .Stro-1 and CD271) to a desired cell
popul at i onWith some appljcainy ofithe Rfeseit IKEBUREhymal cel |'s in accor dance with
publ i shed and/ or. caonmerci al net hodol ogi es for, negative sel ection of cells
i ncl udi ng but nbig& ﬁi‘ﬁ?tpgﬂt%“@&a@gtqféﬁ ﬁ?&@@deweﬁiﬁrmpg@l@f cglbe!ahrMéSPC
anti bodi es FB&em/pREHR 6;13% e@ﬁ@ iR rERe wilPsdihe
undesi red E‘ﬁeﬁpﬁgggﬁsﬁ ati oen; mit (GHSFQ %é%tﬁgg‘gg? e(r¥naltt ggcc?i et g s
st em pr ogeapplicatians|of she(d&Er) inventagor dance wi t h publ i shed and/ or conmer ci al
met hodol ogi es for positive selection of cells including but not limted to
sel ection basedFigs. bARBI atg gHot@petigraphs astt cd-oditesd (BOPR harris TODY , ardD3fl théCD34,
CD115, CD117, CDwi23. CD124, CD133, CD164, CD175, CD175, CD184, .CD 191, and
CD202b) t oregultiag LS8 lineage-spesifie ArecmorshiiGrrich MASPC eyltyrg, inagerrfancswifliscs
in accorda | iRaddiRlS mrer ci al et hodol ogi es for negative

% %Hh@a o'fg{%ﬁge%mj{ngéntﬁ{ﬂr

selection o s inclu ut not mted to sel ection based on bi ndi ng

of specific anthodi. h .

CD235) to an ungl%'s?rlig glt(:%ﬁﬁe%rg%e& a ?lgﬁl%gmet%%%%sgﬁ}%lﬁ?@?g%F ﬁ(@gg may
be used i nERgaivheMSPCOdul ke, igenérate iimasdoedunvé Witht soenef apiplicationg ofietelymresent or
use with extracted bl ood, including: (1) Isolation of desired tissue
derived cel&OMC) such as T Cells and/or B cells and/or NK cells in
accordance wth_published and/ or commercial nethodol ogies for positive

sel ection of ceFlgs3ineprhripmisregraphgowingiube donmationinan L8R, BRGEWhMABPRdi ng

f ifi i j £ ! , CD56) t desired |1
of speci |ﬁ]éacg&ldgl%(g2 ‘%*E%"rﬁ%?‘?@%?&ﬁ°tf%8" esggggla,gq} ) to a desired ce

popul ati on; esire ’such as T Cells and/or

B cells and/or cel ks, l.n_accordanc ] | i . .Cl

nmet hodol ogi es figllr'fgs’n%‘lgg'elﬁS Y %pgﬁ%er%:qr?%rqﬁ%%égl %&%@Fﬁﬁnﬁr&%ﬁémggﬁgml%bf%% to
sel ection bgsadedpohilatinngf MASHE ahd iof aanéxpasdbdegoputation ¢fMOEB] pattrated lin
popul ation; WD 2011/ 007348PCT/.1 L2010/ 000558 . (3) Isolation of

ef f ect or catrEdapesWith spmp applicatiens fthy Bresent iMePEP™I  met hodol ogi es for
positive selection of cells including but not limted to selection based on
bi ndi ng of specFig &0 is? phsyemictegreph showarg ctlericeeengrated b GFHYapla8y formiegi r ed
cancer epi { | | tjon. of - =N\[ nt
of effect o%&gsglk? ér?g&:saggé%é@p%&%ﬁns f@gRghgl g‘r&ggﬁﬁgrg‘lfec‘?g? SYEE ﬁé}ﬂ%cfagé&?s'eog{ﬂ or
negati ve sete@itimventbn;aatil s i ncluding but not limted to selection based on
bi ndi ng of specific epitopes (such as antibodi es specific to cells

expressi ng aut OF{EILNEAERI zlr@p?ﬁpﬁd' képrésentigx aMpytetokR) lyinshoRl RS fdabgora (CTLVBP
activity) to an undesired cell population. For sonme applications

per f or ni ngfunetion swrlysisopf A&8rFCR {Mneaggespecific perolativny Heh o apageer cell
subpopul at | i S ] it _EH: i

el s or BeRTsbRERRELBMECARRT ahitb nanel (leR i pab 3. CHib 10T Seh el
hours and Zcaadmceowithabineapplicatiagsofthel pledertldysention.

DETAILED DESCRIPTION OF EMBODIMENTS

For some applications, antigen-presenting cells (APC) and/or dendritic cells (DC)

are cultured under specific conditions in order to form a directing cell population (DCP)
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For some applications, performng the isolation and/or enrichment of APC
and/ or DC and/ or subpopul ati ons thereof includes culturing the DCP cells
under tolwpascgoenganci ng conditions, including but not pkipiidR6lodoSss
culturing in the presence of IL-10, Al pha-1 Antitrypsin and/or TGFI 3,
Prostagl andin E2 (PGE-2), and/or |L-4. For sone plications
extract ed WhisBds upedto est theractiNation.angver expansgn and/py M&t‘rﬂé}@tl@moaﬁ@l%m

limtation, %2%3 S g
conponent s er el(;)'éfj “I!@ g&ﬂ ?’Ph&%gﬁgrogﬁhe’g tgé%gnyw“}na@ eﬂm{nilﬁggjﬁoﬁ ?jc%q ia(r)ens,
condi t i onechltueet fomafpenod oﬂlbd;twemso Gmoenstalndét)eidy:b le@nbetwaentd lonss anmhl £ days.

include b I t ti DCP, - d
it ar guFOgwSE tegptiabhdbrent SecHlr aadior hegh aBfer tooipattahe BER S Db <t o
be under st ﬂ:atwaﬁleﬁ h&-BRAkEPNGith Ct%@ﬁ’é héArad camrdiceprgar. e m{ﬁ@;sbtemamﬁt ely

i.e., fresh) or after preservation (e.g., by freezi ng) or sone
appl i cat i ostsm/nrogenitor oel sdMBSPGhof ampnlatwmp’égelb‘fcwmlmagtl‘édSBCoudorder to

f t d t t { at d
wnape, ©can el e dirtedfrectic, RO SR BT R 4 ChiE: B R e
t o gener at gpplidRions{ DCP 4r@ cBQuHﬂﬁﬁrﬁf&DMSP’@fand lsebseRiint19NeMec TDA &dlig l’iﬂ@/

medi um can be used imedi ately (i.e., fres g or after preservation_ (

by freezi ngibsequamlyba addsd e dereotryliuppaithe B§Hbed MASPCHdt isde be nﬁfﬁ’ﬂlth‘ée@i ons.
I t I
oB Lor® Rind SRR PP MRS 6 AR s e e ons

resul ting populfat $odie byplmamL by mgeahhe,fMﬁSE@ mlnlmrtgmel:mepc\eiﬂh MASPCa
period | as ng bet hours_and 7 r so i ons,
appl yi ng t Filowdrg ana “6[ TRGr F‘E%Hﬁﬁa‘i’&fmtth"ec%@ ﬁgr %‘E’g“p%@f‘?’ﬁns
thereof, | ﬂfe'm?g%s waﬁmmg&n& WP BGhPARGPTL AR A IIE M%h( bPmy not

resul ting population by co-culturing the MASPC with the DCP cells for a
period | astrichgedARREN Boradlyes aapHcallDﬁs cfal)l'eswmg the inifiadrcudtoresofathp ARG e d0E

T R Bl R i S
PC
o B SRS Bt DR 6.

TDC, €. 9., cMitned aurufd nfediuntireRsl 1 %éhe% &0kl $hd ehln@inRebt Qfnl %éllld Ngg,,
between 2 hours and 7 days in order enerate, and increase th

pr opor t i onMek¥P Guithismayf besfoljowed by @gwluttamg @SP\PC and/Of theQICR with Stem cells,

I | d
Bt ng. bet e VRSP ot desaii e B NERE Y PG LR B TR | 0

propor ti onagngsedufsh &her@perticidvaphostRs Wrt @Eﬁard.hSBurposes follo®fing @Re culturing in
applications, the DCP and/or the TDC, e. g% MASPC, are cultured under

condi ti onscoqqiltéqfl?élmﬂj‘“ﬁ&twhﬁhﬁmP?ﬁP]tt@Hl&‘Gl'&&qemﬁcilﬁrg in the presence of |ess
than 5% serum e.g., 0% serum for 2-60 days, followed cul turing

cells in the prEeesuee @pplg:ﬂtems«euthet ﬁam QﬁllswaaMASP@s)/@r@e}Uﬁmedemv@@dn@n%d 60
days. i.catio DCP..and/ T re
cul tured uﬁ%lb“ (r:%eﬁ‘cafmtll oa}%éfs EFINEY udlfrr?g f)he cumlfmgl m’%&?a?o rcuI ar | ng%ﬁ)??)e %el S
in the presdheeddy @-adtringt APO ant/ce PCP with th¥ostedd uellshelgyedASPCankht Gavelays,

foll owed b culturlng the cells in the presence of |ess than 5% serum
bet ween 2- BeFnggyjtured in the cppgditigngdeculvirg mediumy n 4lteinativebypths stgmy celis,aresed

e.g., MASP t d tiol o]
ul'turing. (% FRapalc Wl dIRe rESRSh siiiites KA, ¥ Sl in' Bl
and/ or af t aredoum,twithiongcatulamingsvitnstemeelds.esence of non- hypoxi ¢ conditi ons
between 1 and 60 days. WO 2011/ 007348PCT/1L2010/ 000558 For sone
appl i cations, tHer b apglicatioid)ehd DCP & @-culMi&P@ithefBCCiul drdéred dupilerthe
conditions, including but not limted to culturing in the presence of

hypot hermM oPdi tions (e.g., less than or equal to 26 degrees C) for 2-96
hours, before and/or after culturing of cells in the presence of

non- hypot her m c Ic eithkirt dpphisativnt eeng theacwc@@ure af he DCP with the TDC, the DCP

induces TDC activation (e.g., proliferation, differentiation, induction of enzymatic activity
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For some applications, the DCP, and/or the TDC, e.g., MASPC, are cultured
under conditions, including but not limted to culturing in the presence of
hyper t herngbaoi@aeisgi ons (e.g., greater than or equal topét/fRa66RSssC) 2- 96
hours before and/or after culturing of cells in the presence of

non- hypertherm a condi tions between 1 and 60 days. i For sone

appl i cat i ofthsl indpetioncyb bigrlemical petivityce. 2o the secrgligpof specifie mle&@a @ the
condi tions,, j ' ' i gt ulk i i | ess
Chan 30 GO REEFIHal et pfikens By FROLAL sl PR BERR SR, -

t he presenete).oft grred¢dethat Haducing’e guabcdssy H%usedhelain waelndés brivgifig abiaytsan

For some applicatigns, the DCP. and/or the TDC_e..g. SPC,. are cul tured
inder  mat AFREFGIT R RPRGS CoBiERBRde PREFSa: REPiBily: fd ARy el for
cul turing jHerdpB@id URSANGR, SHONEAT@NR8N CFdrGome@bpNaitibas) thelbdifues mabiuat ihan,
and/ or directing nol ecules. Typically, such nolecules are presented to the

cel s as sisldepived dtot e eygiibgmeeaf the R Meh the FDe it admipigered dp @npatient
Al ternati V{elz% or. aed it)i pﬁ“ 5 tcheuseo r&)I ecul es are presented to the cells
as i mobi | PRI EHILST AP IR ot 1inited to nol ecul es that are

i nmmobi lized on ¢carrier particles . 0, ., Dbi,odegr adabl trice ti ssue
extracts) and/ of® f5teR! %n%lﬁutﬁa réegh‘girfadé‘ﬂ?sf "Eﬁ‘t?‘f’ﬁ)eéﬁlﬁ?é/ﬁrr@‘e i st &8
For sone appAdm@tfiroisat 1ERE R0 aRE/selected SrohPthe Srdiip, coMbiiTlg of Borel Iymipted

under maturation-inducing conditions, including but not limted to
cul turi ng node, splets tlepd vrsselr muieprae COYS Bssue.of Nrdisgucyfcardips tssne, divien gissue,

activation nol ecul es;. . OND, -10,.. |.L- - | L- . 1.

Antitrypsi Ht,e“Eﬁ{S?‘i’_f‘%‘g}%ﬁ’%*%}’&’#ﬁ{%f‘fg‘k’ %éﬁ\;&brc élg “aeg Fgﬁé}' Hé%gghl?ﬂégs %e’,

| L-4, b- FGretinalni¥ds0¢, ehi¥tgonic tissue, Fearsl 15308 umptilicat @btdblepd imabilich anditissuet he

TDC, e.g., MASPC are cultured on a surface including hy ﬂ of il I.ugtrfti on

and not | i Rlacentalgissem ecppatglptissug raduldisseg, | e ireb Lz pephgparipbest s -

col | agen, {4 i i / : In some
Bfog?ﬁﬁekﬁ%g} bl !/)&)Hx'&] uo%’_%%?ags_, gﬂﬂ c%sﬁﬁcf Pidht tisspe.

appl i cations and/ or the Y PC are cul tured under

specific condition ,C LM RLan e i j I DbV .1 FOT
exanpl e, the V&gﬁ?ﬁy’?&&%%%} %C_)ggkfo% ’gomgﬁg’e{%ghiggcgocﬁ:g%&rrg?\éktntgéhg
medi um conpétieat.NFop REhed rapphications, thbDEPIahdVEDQ, &.55MASHEY axedlldgratiorsitioy
way of illustration and not limtation: anti bgdi e c(}/i_mnes,wg{@ h
factors, tFesBersteidhe RASignexFomyetAthes agplications.the DL ap 8o e such
as: anti - %%geﬁi@tv}iﬂﬁe t @hé pSidhg3, anti-CD117, LIF, EPO, 1GF b-FG,

M CSF, GMt CSF,” TG- al pha, TG beta, VEG-, BHA, BDNF, NG-, NT3, NT4/5, GDNF,

S-100, CONTF, E 3 jonSONle" e thd@efilhPShE DEP! AROGDC, c.g.

cortisone, dengn%tsﬁ%o%g, %}ong’g;meofrﬁ{eﬂroarrg’]cecﬁﬁne 1lero the steroid fén?%;’/,
prol acti n, MASRC feoracan i dasicaredsougdeltebentet effons dhieogronp wonsistagydfc fredhi tisspe W@}
retinoic acid (RA), heparin, insulin, forskolin, a statin, or an

anti - di abetfOgeTHIYC-(e. g., a thi azolidi nedi one such as rosiglitazone), NO
MCDB- 201, sodium selenite, |linoleic acid, ascorbic acid, transferrin

5-azacyti di ne, PPGROMs/ERRticatiensy thet SoPHUANE o P CPRYERbeMASPC indpgesjthe o

be appr eci a Ay ti sl atd-an f I erehLn are
by way of EPTAROab! oyRALE GHAlenf (i Aol B SRR e0y iR ICERE
i nventi on ialcgendies ot hm wstelagbuotdreeptat i ket i oterdgenicorcslls Asciliptr epharaeé,

t hese factors y be. utilized i.n a concentration, of hetween about, 1 [ m
and about fwaggl)eﬂtl of Pftolpgousrandinr;allageisicstssues and/ orl'—‘if’ﬂs's Hﬁ%{ﬁﬁﬂ’@&?ﬁf}‘ﬁ%,

the DCP angieioldrdlenit¥ells Gredgenefdied Sy alifiriag!thd/ DEP foPd PeriodBf BEtwBH 6.50dayt he
foll owi ng maturation-inducing conditions, including but not limted to

cul turing iand iB@daisesence of one or nore antibodies, e.g., anti-CD4,
anti-CD 19, antiCD38, anti-CD220, anti-CD221, and/or anti-CD222. For
some appl i cati offer strhe apmlidations; dhre costulturing@ftthe DOPPwithdiioMASRC #rdgcesethy. |
MASPC i ncludes cultyrjng the cells with one or nore of fhe follown
specific aé@??f@&“?rbﬁij ittﬁ‘HgE‘?“H(j t@&ﬁﬁ?ﬂ@n?‘glsvﬁﬁ% ﬁa%rsé‘{;?fﬂ’t‘?’&éi EE ! iﬂﬂweo@ 8}:\@56'[

tissue i nClaHﬁ%é?ﬁicb Wt a{?PFa}l{oilégoﬁlgdaécQﬁtoEel THR" toflérQ%éﬁlii@ NR1ls SAEHLHd Cenfi¥ideact ed

menbrane el enents, specific extracted receptors, d/ or specific extracted
anti geni c renpm@iuleasof autologowsoandémmatlogpppid tissueoarsd/ort dudls DEBr aomié applidatioi)C
e.g., MASPC are co-cultured together with a target tissue under specific
activation conditions. For some applications, the target tissue is in
direct contact with the DCP and/or the T, e.g., MASPC. Alternatively, the
target tissue is separated fromthe DCP and/or the TDC, e.g., MASPC by a
sem - per neabl e nenbr ane. A target tissue, in the context of the
present patent application and in the clainms, is typically, but not
necessarily, a tissue representing a desired final state of the progenitor
cells in the culture. Alternatively or additionally, a target tissue is a
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As appropriate, the target tissue nmay be autol ogous, syngeneic, allogeneic,
or xenogeneic wWth respect to the source tissue fromwhich the cultured

DCP, TDC,wane{1@o7MeSPC were produced. Alternatively or adgiisnanglosss the
DCP and/or the TDC, e.g., MASPC are cultured in a conditioned nedi um rrade

using the target tissue which is aut ol ogo enei ¢, a ene

xenogenei ¢heolarageninretls arepgangratesdduy qBturing élt‘Fer}é (ffg‘?ﬁ hRpgd ?tlht!?t ng :5}8

and/ or the I%hoﬁrsg , MASPC wer e produced. For sone appl i cations, the
t ar get ti $80e°i"8"Co-cultured with the DCP and/or the TDC, e. g., MASPC i n

t he conditioned. medi um S not e f e
may al soI be ti sl é"‘?‘?SﬂR‘b"ﬁ%ﬁ"@fom ?ltgggéeaté ?’%es%wrg nfs cehbﬁ%éi i ca% ptelg%gu

bl ood, umyyl doCalitugiff HCP SstHAULARSERE ALRIMiNURS uﬁtlgeme(andvbahntﬂgcms ldenvaidfnbm

ti ssues such as bone marrow, nobilized_bl ooc{1 qp?l‘l pt}lﬁ[g: bl ood d ngeral
bl ood rrondﬁwseéf@ctéébwhromwﬁﬂarﬁwaonsBIueaﬁ g quitae, t Dis P‘?'B"f

skin cel | PR Eadir e rﬁdh'éganugsﬁs' A HENBRCPBIAN ek aﬂﬂ@&@t&a giest em

nmucosa, car I ac ue an nt trs a cadaver, and/or may be
| yophi | i zetrfaée eSéachaell pmfelsaer)(/:@d The pnmecF&CPsmrtbeIapfpbulwcd iy, TPG| £-8wiang

t | at the DCP, th | t DCPdi t he
xpr 654 CWEBIHON ors B BAAECBAUE Amiinersels 00 ey C. i frdshdd QR ng
secrete spegididn tﬂ@ﬂegpu?ﬁﬁpg Wc@@ul@r@stﬁe D pieséni i avtdimnudelanti@ens to

For some applications co-cul turi ng and activation of TDC e.g.
MASPC, Wi trhatstei muhvatescd:llﬁ)@tbthetmc rad/of toathe MAPPCsintasderdg gepergteranflySh, gef | t

has differetiat.ed nd/or e into a,de f I Zafjjon of
di f f er ent i QICERBERIE) ¢ %éPXfE?ﬁ?r@B%é‘BE}S‘P&dﬁS érEfaﬂg é(?’1e ig. Len%tﬁﬂjl ca]T
genot ypi cahatfdinvsd @élﬁginct%la fSrahiér hsrebl micticated danhe pmrteﬂ BGBHO function
applications of the present invention, cells are char terthégtj y assgessing

the funct iionaddigelysasothegiolesageatst safist yAddidioally, the I‘ééé AHSead of
eval uating_t he. pr r r | @fo MR ¥&Y SamEhRatu

i nvent or ﬂ@)‘d% %@gﬁggiﬂ%ﬁ]eﬁ Dggzﬁtﬁ F%étl gnaté?{l %ﬁ&a%ﬁ% 1S|00 | ogi cal arzfllct i ?/I {ey of
LSP cel | s iniifiirasels théch %@cﬂ&db@%&%&?@hid_ﬁﬂlwl Olnma581e| LRBI ¢amoperepes Heat

t he product obtained and nat e n- Vi Vg use

expect ed. Ppopulatiopgf cg HE sa t[‘&Sh%“bL ﬁtﬁ%ﬁ 8t‘r'\éeé18lt€a§|are 1%%%%3 ebs
thereof argys ?fje aﬁxeqTétﬂl‘?:r ﬂ{?ﬁﬁﬂe' tGIeFéf‘éehlcFE’eﬁg W€ the( ESBin thiPpartiadlecipplicati@py
for enhancerrent of allogeneic tissue engraftment, for tissue and or . .

ti ssue-f uneft |tkm premnemacnttm) fapd (2)s guscaondi ﬁ‘émOPH]@UO‘F oot tgellg gomprising
repl acenent, reat pent of \ R on
and/ or ot h%rre’C‘?r RET&ES %%W‘H‘fhs‘g?‘fﬁreer“g% %gg légursgs% 1?%)ﬁné 9&1&?5&%&_ ?gf oﬁ( ’
research o{hesmgsat)transductl on, or for screening of growh factors),

and/ or as a diagnostic tool. When the LSP are used as a therapeutic

cel | product, theysieEappiRhtdts! ¥arRemati geneafd/of arcepatllseate uséd ¢ prime, or
admi ni stered, the progenitor cells mature into a given desjr qd cel

I e
(e.g., endamivatel, the REP| Jhe ﬁ@tt\{an:all D@B |1$ then @p@u}tureptdwtlgtaﬁg D(ﬁ,ﬁrp $Efh g%’&’
th t | | oduct t
f rg:naf ﬁg Ihgwg%l wqg{lrg 86 V\%F e’f’@ tal ne e&g{u?e Wun2bd @%egﬁie?atfbﬂ b MerfHelIBE

one appl i cat’i ons,
the LSP ar gub&sSsf dedefie QldlOFousDaml/&f allbgentiel hativhumgprphsits, alsoli dedcribed
characteristics including but not limted to: enzymatic reactions,
secreti on berefnyeloyr andishoyn in emeemqﬁl&ﬁatam gration capability, i nduct i on of

mgration of stemcells, and/or generation of cell colo ;"e%p For .sone
appl i cations, t Aypicaty, éh‘eDQPalﬁéﬂ@étﬂe%eWapﬁoﬁ, gemachmentapbiheirells serpitved er ed

" BT BRI, KRR 06, O, Pt s o

the LSP as rapeu I°c use 'h response to an assessnent

that the L8R TDC!weesd @énetiagtan3 9P during2-3 pelairfgstdp§P cells e.g., 5 million
cells. In sone applications, the nethod includes identifying the LSP

as being sui tablegdf gfe Ma rARRYID(E alS&ilfufed BRIRP SRR flcCconBitdas BB 61denio érbate at
| east 2.0% of cell$ of e LSP denonstrate a feature selected fromthe
group consi sti ngheoDCPa ’ﬂl&se rcenditions inehulgycultarivg ther ABCcandfar| RE urdetk grioug

desired cel lul ar conponent, deS| d enz esired r.eceptor red
genot ypi ¢ f eat ucBYIrgfHgenia dé’é‘ tiggs, Feo}’bélmgﬁl coF‘gaé’E‘Bg gertain 1a fegm{st cPgurteol%be
noted that the indications described herei nabove are only exanples of the

t herapeutic uses of a LSP, conprising transplantation of LSP (such as
EPC-rich LSP or a LSP-aCCP) to a vicinityl of tissue or a space of a subject
selected fromthe group WD 2011/007348PCT/1L2010/ 000558 consi sting of:

ti ssue of a peripheral nerve of the subject, tissue of a central nervous
system nerve of the subject, an optic nerve of the subject, choroid tissue
of the subject, retinal tissue of the subject, sub-retinal space of the
subject cor neal tlssue of a subject kldney tlssue of the subject

L M Y b1 o o Y I LT




In sone applications, the cultured cells may be used as a diagnostic tool.
For sone applications, a product of any given stage in the processes

descri bedybenfiigy7isg used as a di agnostic tool. PatphehpaNo/efoss pati ent
may be indicated if an in-vitro procedure performed on extracted bl ood of

t he patient does not produce a DCP, while the sanme pr ocedlére mul&lp&r ?duce
a DCP from cel |eongitionedmediaf eQrayliirg aaih targel, Hsyay, ewth extracted draclppsthetsaly or
addi tionally, ) - j i pghi [ inhesVddr s

ati mul at on pr QebRErGUE it SrREht HkuFRY, St CRGEI IR BRI o
DCP and TDC doestingtes the@lise a desired LSP, when the sane procedure woul d
produce the desired nunber of a desired LSP from DCP and/or co-cul ture of
DCP and TDC of mlia@ahd Mie Rheratié®r priming, andldredonatiiorelof te BAR tdnenat lay,

pat hol ogy of a patient may be indicated if one or, nore in-vitro protocols
used to assess @mHTRLYS of ghe fpllavingtie steprsan beeandictsd: 4 DoP originated from
a heal thy vol unteer. Further alternatively or_ additi Qnal‘iy%gsg ol ogy

of a patient may be (IhdiheaMASRE ismeo-eiturrsk Eogefhieyi Wity the ACHYP 0
assess a LSP do not, vi,el d. t.he sane resu : i Ol L
heal t hy vol unt eaé’PYateX%hergWeIP Rali {q%eet? ?g?l %ptg;&rf;lg% P@éﬁ%@gla hl&ﬁ)gﬂac{) )lr(;Hi\P %11
pat hol ogy of a jpakicEiBhs Wah Mg ipfifliedabeEd, iahd o additionaleagtivatioe dhatonss €.t 0
assess a LSP following inplantation in a patjent do not perform as ect ed
(i.e., does notgrpwtlf ofgﬁﬁpéﬁs aad cpkieul d Typicaly| sha egtivafion H%a?@ﬁ%?siﬁﬁlgfa| or
human vol unt eer ) life\rl\Qo%O&iéfeQQ]z%ﬂgf qyd)o'r%?ﬁu%ﬁ&?%?ﬁﬁ)chemical EQivit§ 088, of the
applications, t U0 €0 el s Vare Used as research tools. In such
appl i cations, thSPOMRdlan cell donor may be human or non-human, as
appropri ate. In sonme applications, stimulating the DCP and the TDC,
e.g., MASPC, incl udeg)dthectDagelghecePhat 2RGotaVIASPC, MABPS metudi édllsradiat i at e
into a pre-designated, desired class of LSP. For %oge gﬁgl I cat.{)o S,
an effort is noprstieWangelithpLare P@eflit?réheeq“itﬁ‘éee@dﬁr%ﬁ?tbvﬁq HheTeRY, ag,feserbed
fromthe cell dpngr iidigl RepdoBR @t Sctiahth bPu MABPL, adni nistration into a
ively, ¢

patient). Alterna el are preserved at one or nore points in the

process. For exanmple, the. and/ o+t E!gﬁﬁ’ n
prior to the st?ﬂnﬂToﬁq %F???‘tcﬁéc"?:“éogt eP%Qt) aggr%?g{a goc PR tggmeéﬁceq{g&n%l?e,
the DCP anghospplio&ticidh arhibiSREs areandt 2ateasmdiet it s tebe notegethatr addgiabebi r ed
LSP, and the LSP are then frozen. |In either of g{g se cases,, the frozetgy

cel |'s may BPCsemsyerdMadComay bgradded @ the gosrulys, EW@H% SR AT CoYTELY

By way of {lldsh aﬁlt&ﬁ'aéﬁgggmkviﬁg 5841 QR (B, aipoplRties id heHersal tarhprising
applications are suita or large-scale commercialization, including
freezi ng aad attivansipMASPGtich TRC pejulgimerlats tmbenoted dhas Jopsonmcapplirpitonngd/ or

MASPC, and/or sol ubl e | ecyl thereof. (h eration of stores of LSP,

for possi bPRIYS éw?ﬁé’égfgﬁ’?fgwﬁg?)‘ﬁlﬂegg??%%§gepgg)? use aut ol ogous and/ or

or doi s ury. ti 48 dererub ehBetout g arw e e Avanale O B ol® o,
the avail abjb/it YiidpenRtIAPehrichbd Sells ahtiAR SHRble molebuledhered @ Birethius berasddsfor

transport to a rerote site, e.g., a site greater than 10 km or 100 km away
from a si t éissieerazenérati®CPrepnhation] GOdafet/ onti-WINGRT taganentst hén |agdditigsy dhej r st

created. . e e | e of..such an LSP th Iy - Ll '

hoan i 1 t FembieguPPsReDr dearinod fel et shel b HAERRRE sh NEH ASFERRERRS
contai ns ajpgfidt &t éxPloretheCk hiikn¥wfineleshvs demdritid detls Beged theit obdikonally-
activity toward cancer cells. Tissue-derived cells (TDC), including MASPC
and ef f ect ottribeted funstiom anrpgylatass pEthg amype Re¥Pal killer cell, are
activated by the DCP to produce a |ineage-specific, anti-cancer, cell
progeni tor popullatheeontéxsps AGCMEsent pateniSpRplicaorcanst ini the chripsuliEgaigs csH

mat ure acti vated ef or cells,.as [ 0 j: f Ils
That o o cnPpuptor (BCEY B a BEpBHAT o 5, ered Soieb Bt e vObREAaTd o8
effector celhgssihd ot} BofeBSNMHe: cdllifr LivitkaCCRIRNCGD N5 Cld, CDhk, CGD4D,
avail able for imedi ate anti-cancer use as well as a sub;zgoEl{pldatl on of

P

| at ent cel IGD4fH, DSINCDER KD 2RI ICPEREBEHOCDES chw! AEhCPAE2d,

mat ure acti d fec I b f iatinNg A ure
activated e(‘(l?t@, Sﬁ%@& {3&8@%@%@@%&@@5%@@@% ah@? [%‘% pr oduced,
treated, and/or administered to a patient, using any one of the techniques
descri bed herein. Anot her exanpl e %2 such an LSP that is described
herein and shown in the experinmental data, is a |ineage-specific population
whi ch contains a popul ation of cells which include endotheli al

progeni tors/precursors (EPC). Tissue-derived cells (TDC), including MASPC
are activated by the DCP to produce an EPC-rich LSP. The EPC-rich LSP
contains a popul ation of EPCs as well as a popul ation of cells that are
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METHODS USED FOR SOME APPLI CATI ONS OF THE PRESENT | NVENTI ON A series
of protocols are described hereinbel ow, which may be used separately or in

conbi nat '\96 01915;0 appropriate, in accordance with appli Ca%b?ﬂﬁzo%méo?% present
ed

i nventi on. IS to be appreciated that numerical values are provi
way of ill ust ration and not limtation. Typical IPy but not necessarily
each val ue shoer ypisally, Eollewing cewnbering of raanMASPAEeh DG Aopelation Ry F}E"'

within 20% tiﬁ al ue shown. Simlarly, although certain steps are
descri bed Y% h | evel of specificity, a person of ordinary skill in

it andi s L. 1 n Gk §%Ll§%sﬁé‘“f€é en oL s S5 PETNG BRubEE PeEelpalEATASRGah o,

generat i onngtp@ SlhiiGh Expi&sks: suspensi on of tissue derived cells (TDC) is
carried out using one or nore of the follow ng protocols: Exanple 1.1:

Extraction of peri ph(ﬁ)" dhe Qk%&eme%h&a{n Q%itﬁn&lBBNC)naB&ﬁel@mbI@mbbag
and sterilize it with 70% al cohol . F cells onto a

gradient. Spin @Bée tCBEks, @402@Dﬁ9ﬁu€3@3a@%@B@Dd4a€DlggoﬁptSér@@§§st GP§6( RT),

wi th no brake. a

5011/ 0o7a4aper/BY0%8) GERLER piRE FOFRE GRRPE EPgokPeRret rYB1s 025t
every tube. CcD301,@B3randteDIM, | ected cells to a new 50 nl tube, adjust
volunme to 30 m per 't ube usi ng PBS. Spin tubes for 15 mnutes at 580 g, RT,

and di scard super natantm) GRERE MWQH@%IW&%&&Q&%@&M&'déllhﬂﬁlﬂk@ﬁétQDEt er,
assess viable cells u5|ng trypan bl suspend in cul ture ned

conprising, forCBanGPa3, GDI#.vEDI6 CIPIYS,£Hal K, &erlgepDMZﬁwﬁDm CDI157,
CD164, CD172a, CD173, CD175, CD175, CD178, CD184, CD191, CD202b,

CD292, and Stro-1; and

(2) the resulting DCP-directed MASPC-rich TDC population secretes one or more
of the following specific molecules: G-CSF, SDF-1/CXCR4, IL-8, and/or IL-10, IFN
alpha (IFNo), IFN beta (IFNB), IFN gamma (IFNy), TGF beta (TGFp), basic FGF (b-
FGF), IL-12, IL-18, and IL-27.

A DCP is typically, but not necessarily, generated from a hematopoietic source
which is typically derived from peripheral blood, e.g., peripheral blood mononuclear cells

(PBMC).

Methods described in this patent application disclose the use of APC and DC,
taken from the source tissue described hereinabove, to selectively direct stem/progenitor
cells into enriched LSP cell populations. The methods described herein include sequential
culturing steps in which the APC are first activated to generate DCP that specifically
direct expansion and/or differentiation of TDC including but not limited to MASPC at the
second and/or third step/s to generate MASPC and/or LSP enriched populations suitable

for use as therapeutic and/or diagnostic and/or research tools.

It is to be understood that whereas some applications described herein relate
specifically to TDC derived from blood, the scope of the present invention includes
techniques for use with stem/progenitor cells derived from a variety of body tissues,

mutatis mutandis.
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Exanple 1.2: Extraction of cells fromunbilical cord Take 10 cm unbili cal
cord. Wash thoroughly with sterile PBS. Identify the big vein of the cord,

and cl oseygng;GssQf the vein using clanps. Wash tw ce %ﬁjhfoq?/ﬂaoss%t erile
0

PBS. Fill vein wth 0.15% col | agenase (about 5 m of O. col 'agenase
solution). C ose the second end of the vein using clanps. Incubate at 37
degrees C for 1Forspme applidations, gre méthed ofcludess cord with 70% et hanol . Unti e
the clanps fromone end and collect cell suspension. Centrifuge for 10 mn
at 580 g, 21 dggy esikecting a samplefé petistpeai dload ftorhtautomorrentl/oma pasiept, iisilatipg f or

eparin, A BraTishngpRengSen LTS ARl oL PToRTEL HRPRoRIBYg s

from bone yRpEABKCHE #)AIROREISBET ADESE) TBIA : gl i d
1:4 in steril ea PBS. E%)ad cel Is'rs]ﬁ%ni?o a @?col I @%}?glg}gigg‘nﬁaﬁﬁwasdfw&m&l&pen

2011/ 007 348RCypd (_e@,léﬂfm%s Spéhnast ineneaytess TrasHs and/af Buqeﬁ? ag@/ogb@@c@]sézt
OO LB b AR SISl P BlibntPrer | 2ver

(2) growing these cells under conditions that will cause the mesenchymal and/or

hematopoietic progenitor cells and/or precursors of effector cells present in the mixture of

cells (specifically in the MASPC) to differentiate and expand into LSP enriched

populations, using techniques described herein such as activating the cell populations with

DCP and subsequently culturing the DCP-activated cells under specific culture

conditions. Since the number of DCP and LSP in the circulation is typically below 0.1%,

the above-listed procédure is conducted ex-vivo in order to sufficiently expand the DCP

and LSP cell populations. Following this expansion stage, the cells may be implanted into

a patient.

The process of expansion and/or differentiation into specific LSP can be used as a
diagnostic tool enabling the detection of abnormalities or pathological conditions of a
patient. Pathology of a patient may be indicated if the procedures of expansion and/or
differentiation performed on extracted blood of a patient (a) do not produce an LSP, while
the same procedures would produce an LSP from cells extracted from a healthy volunteer,
or (b) do not produce an LSP that is like an LSP produced from cells extracted from a

healthy volunteer.

Furthermore, the process of directed expansion and/or differentiation into specific
LSP by the DCP can be used as a research tool to uncover, define, and/or alter
mechanisms responsible for specific activation and/or differentiation and/or maturation

stages of a cell population taken from a patient.

The following represent methods for use with the extracted blood from the patient.

It is to be noted that the following methods may be used independently or in combination:

(1) Isolation of dendritic cells from the blood in accordance with published and/or
commercial methodologies for positive selection of cells including but not limited to

selection based on binding of specific antibodies (such as CD1a, CD141, CD304, CD303,
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Transfer the collected cells to a new 50 nl tube, adjust volume to 30 m
per tube using PBS. Spin tubes for 15 mnutes at 580 g, RT, and discard

super nat agb-20f3alrisgsuspended cel I's, possibly in henmocyt eggliEio10/@RSKSS
vi abl e cells using trypan bl ue. Re-suspend in culture nedi um

aut ol ogous e einCB1 T, 10 b v Kidog: g 6BEHG: Glhehds Seeaptoaals
suspensi on~ 6%&{?@)@928%&%4&& Iagg,), mesh. 2. In accordance with some

app|ICStIOPS 0 sent I nve I'sol ation of desired cells is
carried out usi n t
| sol ation of I—|e(zg{3 g%‘ée}}lg eﬁtlgn%ﬁﬁﬁrgé%%ﬁagge Witﬁtp%gé&d aﬁ&?glé gﬁr%ﬁéagf

hemat opoi l&hdl:(tﬁo@dwgihéﬁﬁd d@gﬂgemeteonoxc ef bellsusclnq;mg bpbsott limied tsl satection based
comrercial kit (such as I
130- 056- 7001t 1ndmg of specific anti odl\élél (gulc OarstCIsgé I?y %M %}%6 I%IS’&?eand CD235)

htt p: //VWWYO%| Sébe‘e{?'cE’l'i sgp&amndownl oad/ dat asheet s/ 84/ DS130- 056- 701. pdf or
2le][ Ier native). - Enrichment of Hemat opoietic Stem and Pr ogenl t or
S r lc& mser a
negat | ve sel ectngn cowiéel}t?i}gﬁ(ﬁ-ﬂg %islgc é&maﬁpﬁgggceiﬂ%g%&&lg@étﬂgon K??
human" by Mthbdﬁwgleﬁf@t[ﬁﬁltlvﬂa&&ecﬁkﬁﬂeﬂdﬁlts based on biochemical characteristics of the

http://wwv. mltenyibiotec. co ovvnI adldat aSheet 5/ 724/ D 13
al t er nat i vejls ipst @“?n@ lipyted b PCtB’In f—’lg‘ﬁe& S8t f%c Sglf%nl\g#%ll:’@ﬁ” o
Progeni toryrced bisy . Isolation of non- hemat opoi eti ¢ stem and progenitor

cells usi ng posit | ve Sel ection comercial antibodies such as CD105, Stro-1

and CD271 ("CD1 Vi Bi . . .

5011/ 0073 48PCT y @E2%6§%§Egéﬂm%enﬁﬁtlgﬂcleﬁ§rlw'ac&rﬁ&xﬁ%- witBR Gu®hidhedOdnd/oMO

htt p: / / Wweghh bR infitld ddto gienfod usitbadseledtaah of tells6 B DEirgnb@stot Apnitestoor
selection based on binding of specific antibodies (such as CD141, CD303, CD301, CD86

and CD304) to a desired cell population;

(5) Enrichment of immature dendritic cells in accordance with published and/or
commercial methodologies for negative selection of cells including but not limited to
selection based on binding of specific antibodies (such as CD20, CD3, CD14, CD56,
CD97 and CD235) to an undesired cell population;

(6) Enrichment of immature dendritic cells in accordance with published and/or
commercial methodologies for positive selection of cells including but not limited to

selection based on biochemical characteristics of the cells, such as cell adhesion to a

plastic surface;

(7) Isolation of plasmacytoid dendritic cells in accordance with published and/or
commercial methodologies for positive selection of cells including but not limited to

selection based on binding of specific antibodies (such as CD303 and CD304) to a desired
cell population;

(8) Enrichment of plasmacytoid dendritic cells in accordance with published
and/or commercial methodologies for negative selection of cells including but not limited
to selection based on binding of specific antibodies (such as CD20, CD3, CD14, CD56,
CD97 and CD235) to an undesired cell population;
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alternative). Exanple 2.4: |solation of Stemand Progenitor cells

| sol ation of stemand progenitor cells using a positive selection based on
nmagnet i c weadsi/oo7i48 a panel of antibodies including CD3#cT@DMBd00assd CD254.
| solation is perfornmed using published procedures for negative sel ection of

cel |l popul ations, repare. a s lutl con

saline (PBS), P fsojation Sﬁﬁr}%ﬁlﬂl%ge’é Ufnf b?ﬁ?f’ o(nnt%f Sg%fﬁag‘gam%gffﬁeglﬁgep
buffer col etﬁ&lcﬁo@@@fo‘?jﬁ @Ve seleftlon Qoék‘ﬂ% 1§dl§dlﬁ£'@ﬁfjn§teﬁﬂ1ﬁed ROSetdEbl based
henocyt onet er ess viable cells using trypa | ue. Spin cell suspension
300 g 10 nimbihéing oRSpecHicemtibedies (sushupeCRac a CBdﬁb) totacdeyiredeelkpppylatigncel |

pellet in 300 ul (mcroliter) buffer. Add 100 ul (mcroliter) FcR bl ocker.

Add magnetic beadp Ehﬁclgﬁéhtaﬁ’tmjmdxldahendgac ells mprdam@mthamd:h@mismd/or
| ncubate 15 m nutes at 8 .degr

buf f er andeospnercial mgiepdg Qﬁbesn?"r'id’teggtweRslelW‘BBtcl ceé)lﬁf'“‘él iz %négg]r?tt q‘c“%‘%ﬁimé)tel y.

Re- sus pe”dse?e%t)B %ﬁ%édeén 'b'ih«ﬁ.%%) oti'spécm& hRtddess) (steH heiCDIpa@D3;etD$4,00D56,
separation tube/co I pette off the non bound cell fraction. Det ach

separ at i onCbabend 6DAH) tbrammndbmred@g]rheppldatmfel d Wash cel l's by adding
10 mM buffer and spin at 300 g 10 m nutes, RT Pipette off supernatant
conpl etely. Coufltl) $ssépivndefdantigeh-prespasmg dmllly banememmoblusmétae or gemErascigl abl e

cells using trypan bl ue. Re-s
for use. r%etho (?logles for positive slélsecggrg 0 cel{s 1381' (lh?l%; bu¥I not mH”& to seléc%o%rb%sécfe ady

on binding of specific antibodies (such as CD1a-¢ and CD13) to a desired cell population;

and/or

(12) Enrichment of antigen-presenting cells based on published and/or commercial

methodologies for negative selection of cells including but not limited to selection based
on binding of specific antibodies (such as CD20, CD3, CD14, CD56, CD97 and CD235)

to an undesired cell population.

It is to be noted that mature dendritic cells may also be isolated and applied to a

given co-culture.

The above-listed methods may be used independently of or in combination with

the following methods for use with extracted blood, including:

(1) Isolation of multipotent adult stem/progenitor cells (MASPC) from TDC
(herein, MASPC-rich TDC) in accordance with published and/or commercial
methodologies for positive selection of cells including but not limited to selection based

on binding of specific antibodies (such as CD184 and CD254) to a desired cell

population;

(2) Isolation of MASPC-rich TDC in accordance with published and/or
commercial methodologies for positive selection of cells based on biochemical
characteristics of the cells including but not limited to the capacity to efflux lipophilic

dyes and fluorescent staining of ALDH);,

(3) Enrichment of MASPC-rich TDC in accordance with published and/or

commercial methodologies for negative selection of cells including but not limited to
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WO 2011/ 007348PCT/ 1 L2010/ 000558 Exanple 2.5: Isolation of effector cells

| sol ation of CD8-positive, TCR-negative cells using a procedure of negative
and posi tweeos@loexiti on based on nagnetic beads. Depl eti eaTaf20i@Bopssitive
cells is followed by isolation of CD8 cells. Isolation is done using

publ i shed procedures for. negatjv d t I '
popul at i orf§ lection Qéﬁ?@r%h@é‘“&g& ?"ESRQ‘??‘? ?)‘F)t} 2 elﬁ\é(s‘b‘i'g 5 3%‘3%?%%\&9%
i1lustratio S@l%at n dbélg?ﬁsﬁ% Qﬁllmdéafr@& 961 opulatlon, a. Prepare a solution

cont ai ni ng p ed saline pH 7.2, 0.5% bovine serum

al bum n (BSA), 0(22 %SHM,EEF ;AI*BT; aﬁn%ef Eéfs ﬁ’l gccggiaﬁcgegftﬁeﬁu@shed and/or D-

Count suspende ., POSS nmocyt omet er, assess viable cells using
trypan bl u®mmercial methodShjgfbsCfEﬂr |p0$lﬂ1$lp$elﬂct)m :w(heus iicluding tbas nOR'hmlFedpf@t te
of f supernatant co

(m crol i t election basec 0“ bdeng %fsPﬁ\ﬂ&chBb‘iﬂ‘gsl(@&g‘r (?I?L(#S) %I%—rc?'F\le%rf {29298 s
Add nagﬁwdg{a@marnggged anti bodi es agai nst TCR al pha, TCR beta, TCR

garma an | ncubate 15 minutes at 4-8 degrees C

h. Wash cells Be aﬂﬁ—\dﬂ% 5P JF migﬂ{ncﬁ\}mﬁngelg)'ll'i‘ &ord@fced whth 'PubldhRd . arddlor

Pipette off su corrpl ete I . Re-suspend cell pellet in 500
ul  (mi cr ol ddn@thercllihieiodologies for Jneg:htomi selettien oﬁ celépachidingnbutuing /I zoitednto.

bt Tor - ancsebgoinn F6SH00 GITEnErPh PSS Ritadis: EBTLRY Lo PR IRD B St ol y.
CD56, CD97 and CD235) to an undesired cell population;
(6) Isolation of hematopoietic stem/progenitor cells (HSCs) in accordance with
published and/or commercial methodologies for positive selection of cells including but
not limited to selection based on binding of specific antibodies (such as CD7, CD31,
CD34, CD115, CD117, CDw123, CD124, CD133, CD164, CD175, CD175, CD184,
CD191, and CD202b) to a desired cell population; and/or

(7) Enrichment of HSCs in accordance with published and/or commercial
methodologies for negative selection of cells including but not limited to selection based
on binding of specific antibodies (such as CD38, CD20, CD3, CD14, CD56, CD97 and
CD235) to an undesired cell population.

The above-listed methods may be used independently of or in combination with

the following methods for use with extracted blood, including:

(1) Isolation of desired tissue derived cells (TDC) such as T Cells and/or B cells
and/or NK cells in accordance with published and/or commercial methodologies for
positive selection of cells including but not limited to selection based on binding of

specific antibodies (such as CD3, CD8, CD20 and CD356) to a desired cell population;

(2) Enrichment of the desired TDC such as T Cells and/or B cells and/or NK cells
in accordance with published and/or commercial methodologies for negative selection of
cells including but not limited to selection based on binding of specific antibodies to an

undesired cell population;
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m Count suspended cells, possibly in henocytoneter, assess viable cells
usi ng trypan bl ue. n. Spin cell suspension 300 g 10 m nutes, RT.

Pi pette oybsHRprgt ant conpletely. WO 2011/ 007348PCT/ lpk7Q15Y16/060553
0. Re-suspend cell pellet in 300 ul (mcroliter) buffer. p. Add 100 ul

(mcroliter) FCR blo : d t bead '

coe. 1 | ncbat® 150AD: &f fchon By dpss o pabtiged bt B bR ng
10mL buf f a3l

L0m, bt Shefbbiap o podfReehRAEhrir i L o cd RIambAtices

u. Load ce&jnl Bindihgsep ap&lﬂd) Bpxtaﬁee/(mdhuam antibodies direcRidpagainst gf flesited qapeerbound

cell fraction. Det ach separation tube/colum fromthe magnetic
field. epitope) t‘?\&§ﬁ51f?éllqe§ PBQUIQHQH ﬁ‘@g}f() m buffer and spin at 300gg 10

m nutes, RT Pi pette of f supernatant conplete]y. nt sus en ed
cel |'s, possi bl y(4) nErashsespt offt efectors sellss Basehi e c@%hl‘éh%is q%y"trrﬁﬁlg efﬁ‘

z. Re-sus peagoc?oeioglef %lr ln%éaﬂn'?e £@9&th ofARils gﬁ:&dd?ngaﬁlﬁ o€ fifhitell ¥ séisBion based

on binding of specific epitopes (such as antibodies specific to cells expressing
autoimmune epitopes like for example cells expressing anti-MBP activity) to an undesired

cell population.

For some applications, performing the isolation and/or enrichment of APC and/or
DC and/or subpopulations thereof includes but is not limited to culturing the DCP cells
for a period lasting between 0.5 hours and 14 days, e.g., between 2 hours and 7 days or

between 3 days and 14 days.

For some applications, performing the isolation and/or enrichment of APC and/or
DC and/or subpopulations thereof includes culturing the DCP cells under tolerance-
enhancing conditions, including but not limited to culturing in the presence of IL-10,

Alpha-1 Antitrypsin and/or TGFp, Prostaglandin E2 (PGE-2), and/or IL-4.

For some applications, extracted blood fractions, which include by way of
illustration and not limitation DCP and MASPC, can be co-cultured with target tissue or

components thereof in order to generate LSP.

For some applications, conditioned medium from cultures of extracted blood
fractions, which include by way of illustration and not limitation DCP, can be co-cultured
with target tissue or components thereof in order to generate LSP. It is to be understood
that the mentioned conditioned medium can be used immediately (i.e., fresh) or after

preservation (e.g., by freezing).

For some applications, conditioned medium from cultures of extracted blood
fractions, which include by way of illustration and not limitation DCP and MASPC, can
be co-cultured with target tissue or components thereof in order to generate LSP. It is to
be understood that the mentioned conditioned medium can be used immediately (i.e.,

fresh) or after preservation (e.g., by freezing).
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Exanple 2.6: Isolation of Stem and Progenitor cells | sol ati on of stem
and progenitor cells using a negative selection based on magneti c beads
with a pawel2onofooasasi bodi es i ncl uding CD8, CD56, and CD2@CThEmi1e000858 i S
performed using published procedures for negative selection of cel

popul ations, in_ accordance wth t e fo | f
i |l ustration andP'r¥me ?Hﬂ? 1C2HqU§n§PP ?Spgtthﬁbﬁ%at%np*{“(a}ogce%ﬁf; ﬁ?t t%d%%? g:
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CPhun (VSIS anon S B aE g e une,

Count sus parwleﬂuktmglmpubbsslbb'l go- Cldtunmgﬁbyﬂ‘d%?@rwﬁhsf,b@ R/F@lb‘l for @eperipdysi ng

trypan bl suspension 300 g 10 mnutes, RT. Pipette
of f super ﬁ&?t%be&%?ﬁb‘lze?‘gﬂrifan J(/\B“ﬁon/ 007348PCT/ | L2010/ 000558 d.

Re-suspend cell_pellet in 300 ul (mcrolit buffe

(nicroliter) F fbﬁoa&%np“c?t“)“/f\dapﬂha‘aﬁéﬁ? iSofislog a"f’/a"jgeé‘ECW "o Hihsec
anti bodi esarﬂ%bﬁ&ﬁulét%s ﬂ%?édfeﬂcl'ﬁEH( anding HRCMASPE ﬂ&céﬁt ta‘?xﬂ/o&tnuﬁrbgr in
degrees C. Wash c Prg‘f‘ O m buffer spin at 300 g 10

m nutes, RITePiltisg meptdaniombnpetv ndﬂamg tb@ gk @mjth the DCP ?eUSlié@t 3 pgirdigsting |

pel | et |n50ul m cr buffer. j. Load cells on separation
t ube/ col unlﬁ ftween 3 Sa%a &Pbgﬁ% Sthe non bound cell fraction. 1. Wash

gﬁlp le? ng%/aﬁ'? dtgg%q]fgpgeﬁ%g{ cf:aet"lronée1 rllgp yP I gnthglso?a%on%ng{}c))r enrlcl‘rllrrle\e%t oFf\r/[A%IQ“?glgcﬁo of f
subpopulations thereof, includes expanding the MASPC percentage and/or number in a
resulting population by co-culturing the MASPC with the DCP cells for a period lasting
between 2 hours and 120 days.

For some applications, TDC, e.g., MASPC, are co-cultured with DCP cells for a
period lasting between 2 hours and 7 days in order to generate, and increase the

proportion and number of a given resultant LSP.

For some applications, TDC, e.g., MASPC, are co-cultured with DCP cells for a
period lasting between 3 hours and 120 days in order to generate, and increase the

proportion and number of a given resultant LSP.

For some applications, the DCP and/or the TDC, e.g., MASPC, are cultured under
conditions, including but not limited to culturing in the presence of less than 5% serum,
e.g., 0% serum, for 2-60 days, followed by culturing of cells in the presence of greater

than or equal to 5% serum between 1 and 60 days.

In some applications, the DCP and/or the TDC e.g., MASPC, are cultured under
conditions, including but not limited to culturing the cells in the presence of greater than
or equal to 5% serum between 1 and 60 days, followed by culturing the cells in the

presence of less than 5% serum between 2-60 days.

For some applications, the DCP and/or the TDC, e.g., MASPC, are cultured under
conditions, including but not limited to culturing in the presence of hypoxic conditions for
2-96 hours before and/or after culturing of cells in the presence of non-hypoxic conditions

between 1 and 60 days.
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m Count suspended cells, possibly in henocytoneter, assess viable cells
usi ng trypan bl ue. n. Re-suspend cell pellet in medium 0.

Cel I's ar ewpeafiyooi g Uuse. For this particul ar exanpkgaLidi®osdess r ed
mar kers agai nst which the antibodies are applied in step f, are CD20, ,

and CD56. 3. In_accordance with so applications of th rese i.nvention,
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Ki t sucha "BIo : i .Bi
Cat . ( WHeg ogeejPe I’e Igrles%nccee cl) nons}(ljylp%hlle%lc condRH)rr}?QetWeM] I1t 5d 80 daB),Ilsot ec

no.

ht t p: //v\MNvatenyl bi ot ec. coml down sh 30 09 379 df or
al ternati ve) WDSQG‘EBPBM‘%??@W g@%ﬁaﬁrﬁ&é@ ﬁfr of
DC ﬁmﬁ?n?]nc@ﬁdl%ﬂﬁﬁstﬁﬁl mlts’@% eédu%ﬁn finnaR: DRs&Rc! §f é&ﬂieﬁﬂla
magneti c bea S Wt ant i bodi es i ncludi ng 0, CD3, 14, CD56,

CD97 and GEs@8ionEreigc tgrm’ner fhen perefqmlnted4 lugdegreespGb Pi%nhenrp befosel apd/er aBer
negati ve selectio

T otedi n ekt sdls i e pB: B aheRiper P RiF SpAARER e, 1“%3@“"#% 5

s, coner ?:Etg “r‘;sisz%f%épg Bedtont ths Do Shaspr ke th%demﬁtﬁﬁp nsreu P drder
Enri chnent @Jgg%ibﬁ%ﬁqlxgp&%%m&d% RliRSihi Gn $HE RSEncSRIMesoMEn 394 CO2

suspensi on Pipette of f supernatant conpl etelty
between 2-48 hours before and/or after culturing of cells in the presence of greater than or

equal to 5% CO2 between 1 and 14 days.

For some applications, the DCP and/or the TDC e.g., MASPC, are cultured under
mafuration—inducing conditions, including but not limited to culturing in the presence
growth-enhancing, activation, differentiation, and/or directing molecules. Typically, such
molecules are presented to the cells as soluble and/or aggregated molecules in the culture
medium. Alternatively or additionally, these molecules are presented to the cells as -
immobilized molecules including but not limited to molecules that are immobilized on
carrier particles (e.g., biodegradable matrices and tissue extracts) and/or molecules bound

to the surface of the culture dish.

For some applications, the DCP and/or the TDC, e.g., MASPC, are cultured under
maturation-inducing conditions, including but not limited to culturing the cells in the
presence of one or more of the following activation molecules: CpG OND, IL-10, IL-12,
IL-18, IL-27, Alpha-li Antitrypsin, FIt3 Ligand, IFNa, IFNB, IFNy Prostaglandin E2
(PGE-2), IL-4, b-FGF, and/or TGFp.

For some applications, the DCP and/or the TDC, e.g., MASPC are cultured on a
surface including by way of illustration and not limitation one or more of the following

growth-enhancing factors: collagen, fibronectin, albumin, plasma and/or serum.

In some applications the DCP and/or the TDC, e.g., MASPC are cultured under

specific conditions which mimic conditions present in tissue in-vivo. For example, the
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Count suspended cells, possibly in henocytoneter, assess viable cells using
trypan bl ue. Re-suspend cell pellet to concentration of 2-20

m | 1ion/ nfyoig11fassse0r serum free nedium). Float plasticpgyiffseomkssa Petri
dish with 5nl suspended cells. Incubate for 2 hours at 37 degrees C.

Aspirate out the non-adherent cells and pipette off supernatant conpletely.
Add 5nml ceklds RBSwinckdhir & oxwdivag semprising Qne Prpporgeadt the faligwige figsu

suspended cel | ossi:b i n _hemmc T e Vi . '
R N e e S

of f super nat@deriedRked eéliularRRatsiNsariist atbdr mpletules, sich aveditiv@iD38e hits Tig-e
ready for use. Exanpl

: e 3.4: Isolation of immtur ' f- DC

Ibas ed on PedntiGRI33epritCIA 7 ok IFlpEP L 10, BSFQ}:SWKQF%%{&Q%F’@E@%%FR%R?E&E?

east one ' ' FESN NED& C1oo CONTE:, €304,
WD 2011/ o&’%&%’ﬁ%%%ﬁgwgﬁyﬁ% ’cr%f%b, cb%g(()ﬂ,? %1341, CD206,
CD208, Cltlj)lzﬂ_(IQI?]/IIl(Ej;DRma-lmw%sm&mgewismdd@m@thabml ar amhother pelecvlened
usi ng publjs rocedur es r .positjve selecti f | | l.at [
accor danc dr R ferl? Sg‘ﬂ'eldf fgmﬂam’fﬁ cﬂg’o‘ino@ﬁ?nofgﬁ‘cf\%%’ 'ﬁﬁl?ﬂﬁ%}e’gsg rolt?rﬁﬁ,g#g §’Hh§ﬁﬁ%t nld "
not 11 m tahhOoflinoic aid0@®ALy, heparin, iBuli I fBRR6IE, & Saln) ot an afdiabenit daig (e.g.,
phosphat e- bquered saline (PBS), pH 7.2, 0.5% bovi ne_serum al buni n (BSA) ,
and 2 mV BORAzolkdiegdione fuch as tistplitazoge)d NG, MEDB)201, sodium selenite, linoleic acid,

ascorbic acid, transferrin, 5-azacytidine, PDGF, VEGF, cardiotrophin, and/or thrombin.

te

It is to be appreciated that the particular stimulation factors described herein are by
way of illustration and not limitation, and the scope of the present invention includes the
use of other stimulation factors. As appropriate, these factors may be utilized in a

concentration of between about 10 pg/ml and about 100 ug/ml (or molar equivalents).

- For some applications, the DCP and/or the TDC, e.g., MASPC are cultured under
one or more of the following maturation-inducing conditions, including but not limited to
culturing in the presence of one or more antibodies, e.g., anti-CD4, anti-CD19, anti-

CD38, anti-CD220, anti-CD221, and/or anti-CD222.

For some applications, the method for culturing the DCP and/or the TDC, e.g,,
MASPC includes culturing the cells with one or more of the following specific activation-
inducing components which are extracted from a target tissue including but not limited to:
cellular fractions, specific extracted membrane elements, specific extracted receptors,

and/or specific extracted antigenic molecules.

For some applications, the DCP and/or the TDC e.g., MASPC are co-cultured
together with a target tissue under specific activation conditions. For some applications,
the target tissue.is in direct contact with the DCP and/or the TDC, e.g., MASPC.
Alternatively, the target tissue is separated from the DCP and/or the TDC, e.g., MASPC

by a semi-permeable membrane.

A target tissue, in the context of the present patent application and in the claims, is
typically, but not necessarily, a tissue representing a desired final state of the progenitor

cells in the culture. Alternatively or additionally, a target tissue is a tissue obtained from
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b. Count suspended cells, possibly in henpbcytoneter, assess viable cells

using trypan bl ue. c. Spin cell suspension 300 g 10 m nutes, RT.
Pi pette okb2supersat ant conpletely. d. Re-suspendpcehi2op@bdosts i n 300
ul (mcroliter) buffer. e. Add 100 ul (mcroliter) FcR bl ocker.
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MASPC are cultured in a conditioned medium made using the target tissue which is
autologous, syngeneic, allogeneic, or xenogeneic with respect to the source tissue from

which the cultured DCP and/or the TDC, e.g., MASPC were produced.

For some applications, the target tissue is co-cultured with the DCP and/or the
TDC, e.g., MASPC in the conditioned medium. It is noted that the source of the target
tissue may also be tissue from embryonic tissue, fetal tissue, umbilical cord blood,
umbilical cord tissue, placental tissue, neonatal tissue, adult tissues such as bone marrow,
mobilized blood, peripheral blood, peripheral blood mononuclear cells, lymph node,
spleen, liver, uterus, fat tissue, skin cells, pancreas, kidney, lung, retina, CNS, peripheral
nervous system, mucosa, cardiac tissue and plant tissue, a cadaver, and/or may be

lyophilized, fresh, or preserved.

For some applications, following stimulation by the DCP, the resulting DCP-
directed MASPC (i.e., the LSP) express co-stimulatory molecules such as CD11¢, CDA40,
CD80 and CD86 and secrete specific molecules such as G-CSF, SDF-1/CXCR4, IL-8, IL-
10.

For some applications, following co-culturing and activation of TDC, e.g.,
MASPC, with stimulated DCP, the resultant LSP is tested to verify that it has
differentiated and/or expanded into a desired form. Characterization of differentiated
cells is performed according to the cells' phenotypical, genotypical and physiological
features. In accordance with some applications of the present invention, cells are
characterized by assessing the functional/physiological activity thereof, in addition to or
instead of evaluating the presence or absence of certain cellular markers. The inventor

hypothesizes that evaluating functional/physiological activity of LSP cells increases the
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q. Cells are ready for use. For this particular exanple, the desired
mar ker s agai nst which the anti bodies are applied in step f, are CD20, CD3,

CD14, CD5§o 268%07aa8d CD235. Exanple 3.5: Isol ation of i pgghisRe/odsgmacyt oi d
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(RT). WO 011/ Whers AbpChsT L96 168 6% o terepedh S rdthuck BTy SIP RS
administered to a patient. Once administered, the progenitor cells mature into a given
desired cell type (e.g., endothelial cells, retinal cells, etc.). For some applications, a
therapeutic cell product is administered to an allogeneic lpatient other from the human

whom TDC were obtained from.

For some applications, the LSP are assessed for one or more of the following
physiological characteristics including but not limited to: enzymatic reactions, secretion
of factors (e.g., cytokines), migration capability, induction of migration of stem cells,

and/or generation of cell colonies.

For some applications, the LSP are transfected with a gene and are then

administered to a patient.

In some applications, the method includes identifying the LSP as being suitable
for therapeutic use in response to an assessment that the LSP includes at least 5 million

specific LSP cells e.g., 5 million cells.

In some applications, the method includes identifying the LSP as being suitable
for therapeutic use in responsé to an assessment that at least 2.0% of cells of the LSP
demonstrate a feature selected from the group consisting of: a desired morphology, a
desired cellular marker, a desired cellular component, a desired enzyme, a desired

receptor, a desired genotypic feature, and a desired physiological feature.

It is to be noted that the indications described hereinabove are only examples of
the therapeutic uses of a LSP, comprising transplantation of LSP (such as EPC-rich LSP

or a LSP-aCCP) to a vicinity of tissue or a space of a subject selected from the group
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Exanpl e 4.2: Coating T75 flasks with 20 ng per m |L-3 Prepare 20 ml of 20
ng per m |IL-3 solution in PBS. Fill every flask with 2-5 m 1L-3 solution.

| ncubat e wb 28v1@eggees C for 0.5 hours. Collect the sol piirAMo1)edBss | ask
twice in 10 mMl PBS. Keep dry fl asks at roomterrperature unti | use 5Exarrple
4.3. Coating Petri_ dishes with IL-3 20 and | G- 20 n
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degrees C et the solution. Wash flask twice in 10 m
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prepar ed fo.PLaRERT 2 BAAABLEbOhelof thE SRAEAL ikte 6f a ﬁﬁéwmdfﬂdhmdﬁumbﬁﬂcas ma:
inflamed tissue of the subject, infected tissue of the subject, contused tissue of the
subject, damaged, ulcerated or wounded tissue of a skin of, brain tissue of the subject,
tissue of a limb of the subject, tissue of a skin graft, and/or tissue of a reattached severed

limb of the subject.

In some applications, the cultured cells may be used as a diagnostic tool. For
some applications, a product of any given stage in the processes described herein is used

as a diagnostic tool.

Pathology of a patient may be indicated if an in-vitro procedure performed on
extracted blood of the patient does not produce a DCP, while the same procedure would

produce a DCP from cells extracted from a healthy volunteer.

Alternatively or additionally, a pathology of a patient may be indicated if an in-
vitro stimulation procedure performed on an autologous DCP and/or co-culture of DCP
and TDC does not produce a desired LSP, when the same procedure would produce the
desired number of a desired LSP from DCP and/or co-culture of DCP and TDC of a

healthy volunteer.

Alternatively or additionally, pathology of a patient may be indicated if one or
more in-vitro protocols used to assess a DCP do not yield the same results as a DCP

originated from a healthy volunteer.

Further alternatively or additionally, pathology of a patient may be indicated if one
or more in vitro protocols used to assess a LSP do not yield the same results as a LSP

originated from a healthy volunteer.

Yet further alternatively or additionally, a pathology of a patient may be indicated
if one or more protocols used to assess a LSP following implantation in a patient do not
perform as expected (i.., does not perform as an LSP would if implanted in a healthy

animal or human volunteer).
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Take 100 ml of undiluted blood. Spin at 1100 g (2500 rpnm) for 10 mn.
Transfer the upper layer (plasm) to a new 50 m tube. Add 25-75 ul

(mcrolitwphroby@®7As24 M CaCl2-2H20 for every 1 m pl asmperhisid®adossst or
0.5-3 hours at 37 degrees C. Spin coagul ated plasma 5 m nutes at 2500 g.
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serum and/ or 1?‘E8@8oaﬁg}l%ﬁtlgg{g’g’lnm?ﬁl%&%xﬁa%:ag@tl%ﬁé/l?‘glie/égi%dmméddi tives for
gener at i onljreatirig thet DOR, TR aedfoadASRCaD differenpatednto age-designetedpdesitedi t or
cells I\/ASPF dium can contain one or nore additives, such as LIF,

EPo, TPO, “laofk8kulin, 1L-10, 1L-3, IL-4, Alpha-1 Antitrypsin, Fit3-L,

b- FG, M CSF, G\t CSF, TGk beta, TNE_al pha, VEG, .estrogen,. prqgestefone,
prost agl andi n, Fosrsomeoarplications; ap) effoib 1% Madf 0o Manimize g}ﬁ/hg@h@gpsﬁgl ir5%“1}I e

fromthe | ' ' r SRNsbE Qg o0 hamifstralion bt
gl ut amat ef&gﬁ@{@éﬁgéﬁ%@E%?B%bgﬁplnﬁﬂiLgsgal in, | gl\gal pﬁa, IH\I bet a,0 or
any ot her a parient)r egitérastorely, aghnare PREX@Fyedt dtranebdmmorenplints iR procesz iy i n

Lo i or ogreRPIt B Rinelr i DS oy gy B8aser el Bl e s AURET o7

gener at i onpgtof thACAEraBRANH, i I ARbBEHERA Q) RYDUPL Aidfor (IRPhnd/or MASRE are can
contain one or nore additives, such as LIF, EPQ |G- b-EG, MSF, GW CSF,

TGF al pha stif@iatyd imoRlehée gererae|deyired /B8P, argthe Iif\are the frogee  Iphenngly, 5

GDNF, S-100, CNTF,  NGF3, CEN A Phastandi n,
corti sone,tgfts&c?fegoﬁh,e %&%‘éﬁ%r‘sh%%%\éegogrﬁsdg%gg?ﬂ??h?rg’ﬁggﬁ{bg%eg m t hen%gét er oi d
fam |y, prgkactin, an adrenocorticoid hornone, ACTH, glutamate, serotonin,

acetylcholine, NO retinoic acid (RA) or any other vitam n D derivative,

Al pha- 1 Antitrypsivay dfaRastiafion iang ot AmifaBb§Ki0lis fotedittia asttaihiappliddtiDis afk1,
MCT- 165, gl atiranmer acetate, |FN al pha, |FN beta or any other

i mmunor eguitelleyfon {psge-seals rermmeesializatien, inglpdingifreeamg and feanspyt Sugh iy (@)
transferrip, o e : | QAP RbIdbleaARGeblEOmMREe (b
Rosi gl i taz%eﬁgraflﬁ%\%/}g%foé%s&g%%gbn rcaﬁgs%%;%’cafl@y r angi ngef rom about( )10
pg/ M to akmetatidOf wetdslof (P, forl passiblguatenbsentGther appprataink yhat meglautatoghesul d
not be used nore than 10 daa/s, fromits %reyarati on, dat.e. .
and/or allogeneic cell administration (such as acute post-stroke” damage, spinal cord
injury, tissue regeneration, and tissue rejuvenation) may benefit from the availability of
stored cells. "Transport," in this context, means transport to a remote site, e.g., a site
greater than 10 km or 100 km away from a site where the DCP and/or TDC and/or

MASPC and/or the LSP were first created.

One example of such an LSP that is described herein and shown in the
experimental data, is a lineage-specific population which contains a population of cells
which demonstrate increased cytotoxic activity toward cancer cells. Tissue-derived cells
(TDC), including MASPC and effector cells such as T cells and/or natural killer cell, are
activated by the DCP to produce a lineage-specific, anti-cancer cell progenitor population
(LSP-aCCP). The LSP-aCCP contains a population of mature activated effector cells as
well as a population of precursor cells that are directed to eventually differentiate into
mature activated effector cells. In such a manner, the LSP-aCCP contains cells that are

available for immediate anti-cancer use as well as a sub-population of latent cells which
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WO 2011/ 007348PCT/ 1 L2010/ 000558 Exanple 6.3: G owh Medium for enhancement
of DCP Serumfree nedium(e.g., X-vivo 15 (TM and Biotarget-1 (TM) 5-25

UM Hepgbi9112023485 ng/ M Insulin 2.5-50 ng/m 1L-10 5p2@1n&iiookis 3
10-100 ng/m 1GF 5-50 ng/m b-FG- For sone of the experinments descri bed

herein, media were prepared usi co |nat| f th
conponent $anjgplegish rth ?HP%WEE(&H%Y"’Z SHBT é’e %\‘I'\frﬁla%%ll ‘Bﬁ% ?tber mature

enhancene r m [ t-1
(M) 1-10 bride P&g%ﬁrs&s%%?nﬁéggﬁé* ey B g%‘lcg R %B&E%erﬁa B 8 200

lUm IL- zadﬁﬁm%@dng/am*aumm @y&:@@fﬂg/tmhmﬁﬁ@sdéscsb%hwgmm b- FGF For
some of the experinments described herein, nedia were prepared using
conbi nati ons ofAriofer ogxattiple oﬁfsut:linemcbﬁbcthantssdésbs'b@i:l hemeirt land sbeanpinethe

X-vi Vo 15 FTRImENE b ArqUIAES SIS BOROMCR VBED SO0ETEe BIRURS YL ©
Heparin 1Q0g4000:14d4d Bhadihelial pYéeRdr/PQMAGEPEPE)- 20k MeARADE cells (TDC),
including MASPC are activated by the DCP to produce an EPC-rich LSP. The EPC-rich
LSP contains a population of EPCs as well as a population of cells that are directed to
eventually differentiate into EPCs (i.e, additional MASPC that have not yet
differentiated). In such a manner, the EPC-rich LSP contains cells that are available
immediately as EPCs as well as a sub-population of latent cells which can replenish the
EPCs by differentiating into EPCs cells at a later stage (i.e., MASPC). Therefore, the LSP
that is created comprises an EPC-rich MASPC population.

METHODS USED FOR SOME APPLICATIONS OF THE PRESENT
INVENTION

A series of protocols are described hereinbelow, which may be used separately or
in combination, as appropriate, in accordance with applications of the present invention.
It is to be appreciated that numerical values are provided by way of illustration and not
limitation. Typically, but not necessarily, each value shown is an example selected from a
range of values that is within 20% of the value shown. Similarly, although certain steps
are described with a high level of specificity, a person of ordinary skill in the art will

appreciate that other steps may be performed, mutatis mutandis.

1. In accordance with some applications of the present invention, generation of a
single-cell suspension of tissue derived cells (TDC) is carried out using one or more of

the following protocols:
Example 1.1: Extraction of peripheral blood mononuclear cells (PBMC)
Receive blood bag and sterilize it with 70% alcohol..
Load blood cells onto a Ficoll gradient.
Spin the tubes for 20 minutes at 1050 g at room temperature (RT), with no brake.

Collect most of the plasma from the upper layer.
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50-250 ng/m GW CSF 10-100 ng/mM TGF beta 10-100 ng/m TNF al pha 2-20 ng/m
VEGF 5-50 nglqm b- FGF ﬁgr sone of the experinents described herein, nedia
were prepgpedhiumhig conbinations of two or nore of the geFRERRHHEHsY sted in
th:jjs ex?rrpl e. )E(xa_rrpl e 6.6: Gowh Mediumfor enhancenent of DCP Serumfree
medium (e.g., X-vivo 15 (TM and Biotarget-1 (TM) 1-10% autol ogous serum
5-25 | U m mpﬁqllnctﬁbe)whagld\;/{qo@m%lﬁlaeu% op-eYOudubty/ M Al pha- 1 Agtitrypsi n,
10-100 ng/m TGF beta 10-100 ng/m TNF al pha For some of the experinents
descri bed her eiTansfirdhe coltactedprelp 4 e aewsithgl &ihebadingtivelmeio IWBI Ber HBEe of
t he corrponelntﬁ) jsted in this exanple. Exanple 6.7: G owth Medium for
enhancenment'"8 SPC Serum free medium (e.g., X-vivo 15 (TM and

Bi otarget-1 (Tl\éb) ) .
pin tubes for 15 minutes at 580 g, RT, and discard supernatant.

Count suspended cells, possibly in hemocytometer, assess viable cells using trypan
blue.

Re-suspend in culture medium comprising, for example, X-vivo 15 (TM) and
Biotarget-1 (TM).

Example 1.2: Extraction of cells from umbilical cord
Take 10 cm umbilical cord.
Wash thoroughly with sterile PBS.
Identify the big vein of the cord, and close one end of the vein using clamps.
Wash twice with 30 ml sterile PBS.
Fill vein with 0.15% collagenase (about 5 ml of 0.15% collagenase solution).
Close the second end of the vein using clamps.
Incubate at 37 degrees C for 15 min.
Wash outer side of the cord with 70% ethanol.
Untie the clamps from one end and collect cell suspension.
Centrifuge for 10 min at 580 g, 21 degrees C.

Re-suspend in culture medium comprising, for example, X-vivo 15 (TM) and
Biotarget-1 (TM), 10% autologous serum, 5 IU/ml heparin, and one or more growth

factors.

Example 1.3: Extraction of cells from bone marrow
Obtain bone marrow aspiration from surgical room.
Suspend 1:4 in sterile PBS.

Load cells onto a Ficoll gradient.
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1-10% aut o | ogous serum5 | U ml Heparin 50-250 ng/n 1L-10 50-250 ng/m
Insulin 10-100 ng/mM |G- 10-100 ng/mM FlIt3-L 5-50 ng/mM b-FG WO

2011/ 007 348R6Mdok2910/ 000558 For sonme of the expelpi i bed
herein, media were prepared using conbinations of two ortﬂ‘ngfrﬁe@ggﬁtgﬁsre

conmponents listed in this exanple. Exanple 6.8: Gowh '
enhancenent of Smah@ﬂgpﬁlﬁ@ﬁmfénglu%ﬁ it &?ﬁ??mimp%ami%&%i I{%rbrake'

Biotarget-1 (TM) 5-20% aut ol ogous serum 5-25 U m Heparin 50-250 ng/

| L- 10 50- 250 | Wallectimost of §@-uppe0layej/ m | nsul i n 10- 100 ﬁg/ m |G- 10- 180m
ng/ M TNF al pha For sonme of the experinments described herein, nedia

were prepared (Gullegt aetinflinm gtei iotesphase fregdionr nore of the conponents listed in

this exanple. Exanple 6.9: Gowh Mdiumfor enhancement of LSP-EPC

Serum free nmediTmmsfe. the collectédverld 5o @ el Shohl Bibet adjggstvoluniahy) 30 mizgodube

aut ol ogous serum 5-25 U m Heparin 50-250 ng/m [L-10 50-250 U IL-4

I5:0- 250 ng/qfﬁﬂlntglhﬂ%%l in 10-100 ng/m |G- 10-100 ng/m b-FG- 2-20 ng/m VEG-
or some o e experinents described herein,. ' di a were prepared using

conbi nat i ons ofSpimiibes ford §anigptes Aled8omFdn@ng disFar anty;

2011/ 007348PCT/ | L2010/ 000558 gtglé'be’?"ﬁ this example. VD

Count suspended cells, possibly in hemocytometer, assess viable cells using trypan

blue.

Re-suspend in culture medium comprising, for example, X-vivo 15 (TM) and
Biotarget-1 (TM), 10% autologous serum, 5 IU/ml heparin, and one or more growth

- factors.
Pass suspension through a 200 um (micrometer) mesh.

2. In accordance with some applications of the present invention, isolation of desired

cells is carried out using one or more of the following protocols:
Example 2.1: Isolation of Hematopoietic Stem and Progenitor cells

Isolation of hematopoietic stem and progenitor cells using a positive selection
commercial kit (such as "CD34 MultiSort Kit" by Miltenyi Biotec. 130-056-701;
http://www.miltenyibiotec;com/download/ datasheets/84/DS130-056-701.pdf or

alternative).
Example 2.2: Enrichment of Hematopoietic Stem and Progenitor cells

Isolation of hematopoietic stem and progenitor cells using a negative selection
commercial kit (such as "Lineage Cell Depletion Kit human" by Miltenyi Biotec. 130-
092-211; http://www.miltenyibiotec.com/download/datasheets/724/DS 130-092-211.pdf or

alternative).
Example 2.3: Enrichment of Non-Hematopoietic Stem and Progenitor cells

Isolation of non-hematopoietic stem and progenitor cells using positive selection
commercial antibodies such as CD105, Stro-1 and CD271 ("CD105 Microbeads human"
by Miltenyi Biotec. 130-051-201;
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Exanmpl e 6.10: G owth Mediumfor enhancenent of LSP-Tol erance enhancing cell
precursors (TECP) Serumfree nmedium(e.g., X-vivo 15 (TM and Biotarget-1

(TM) 5- 20%aibgebagous serum 5-25 U m Heparin 10-100 pgfit.aol a
50-250 ng/m 1L-10 10-100 ng/mM b-FG 2-20 ng/m VEGF thlgogﬁ)sog%é of the

experiments described herein, nmedia were prepared using conbj.nati ft
or nore ofht@HéVerWéiﬁ@ﬁb@thi%@W‘H%@ﬁ%“@?ﬁ%ﬁ&Sléié}?gr%ﬁé’.dlfl? IG? (r)]\?vt(ﬁ "

Medi umforaltgglga{;%ienent of LSP- anti Cancer cell precursors (aCCP)
Serumfree nedium (e.g., X-vivo 15 (TM and Biotarget-1 (TM) 5-20%

aut ol ogous. ser -25 .U ' ~ Um IL-4 10-10 -

2- 20 .ngi m}ﬁ% 0@5?%&:?%%?%%3}%g&§§g%iswr al ternati \%eOTE?r:)T >
associ ated anti gens F e of .th ' '

modi a vere propSiBion S eORBIIRT TS e b HpE s BEH TE P SRR A e
listed in yehiis wihaaaRel BRARBb&IIS TRludHi®\@IB4YODUSA,f a1fd EM2SAC dsvkationofs LSP-

anti Cancer cell precursors (aCCpP)
performed using published procedures for negative selection of cell populations.

Prepare a solution containing phosphate-buffered saline (PBS), pH 7.2, 0.5%
bovine serum albumin (BSA), and 2 mM EDTA. Keep buffer cold (2—8 degrees C).

Count suspended cells, possibly in hemocytometer; assess viable cells using

trypan blue.
Spin cell suspeﬁsion 300 g 10 minutes, RT. Pipette off supernatant completely.
Re-suspend cell pellet in 300 ul (microliter) buffer.
Add 100 ul (microliter) FcR blocker.
Add magnetic beads tagged antibodies against CD34, CD184, and CD254.
Incubate 15 miﬂutes at 4-8 degrees C.

Wash cells by adding 10 ml buffer and spin at 300 g 10 minutes, RT Pipette off

supernatant completely.
Re-suspend cell pellet in 500 ul (microliter) buffer.
Load cells on separation tube/column. |
Pipette off the non bound cell fraction.
Detach separation tube/column from the magnetic field

Wash cells by adding 10 ml buffer and spin at 300 g 10 minutes, RT Pipette off

supernatant completely.

Count suspended cells, possibly in hemocytometer, assess viable cells using trypan

blue.
Re-suspend cell pellet in medium.

Cells are ready for use.
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Serumfree nedium(e.g., X-vivo 15 (TM and Biotarget-1 (TM) 1-20%
aut ol ogous serum WO 2011/ 007348PCT/1L2010/ 000558 5-25 U mM Heparin 0.5-50
ng/ m | L-W@ 2811a028dsng/ m 1 L-18 5-100 ng/ m 1L-27 5-50 u@cthi.fn®6doasn / m

SCP-1 (or al fjer native Tunor associ ated antigens) For some of the
experlnents escribed herein, nmedia were prepared using conbinations of two
or nore ofExapplediispla H?%Of‘?fg@lcgﬂcf’ﬁsthi s exanpl e. Exanple 6.13: Growth

Medi um for enhancenment of LSP-Engraftnment enhancjing cell pregursors CcP
Serum free nedilsplatian ¢f CD§: R?FWCQEC ‘FWatéY?dc d&sgﬁggaew‘)f“t‘f%ﬁ/f? ngea U%ag"g )

aut ol o i Tzt dadbd b FRRAG D bchlls 2BRRAOALE reRLRoskrel s Mo wber

beta 2-20% sone o experlnen s descri bed herein,
medi a V\Brébypﬁdiﬁt@dredf OE)Brtglls:otsblaltlah|1$)deneotﬁsmg/\puhitshqzd)pwccdurcsh@rclsgf}ib’ﬁeqfi S

listed in thi I 6.
Neur onal @@pdtlsvsﬁéé%ﬁ?gce@i&%u it acesa it 18 5o POGRECPARp ane

Bi ot ar get Pind4hisHbRl SAsitaRnYM 5-25 UM Heparin 20 ng/m b-FG- 50
ng/ M NGF 25 Wnl BONF 10- 250 nlg/myIL 10 P )

Protocol:

a. Prepare a solution containing phosphate-buffered saline (PBS), pH 7.2, 0.5%
bovine serum albumin (BSA), and 2 mM EDTA. Keep buffer cold (2-8 degrees C).

b. Count suspended cells, possibly in hemocytometer, assess viable cells using

trypan blue.
c. Spin cell suspension 300 g 10 minutes, RT. Pipette off supernatant completely.
d. Re-suspend cell pellet in 300 ul (microliter) buffer.
e. Add 100 ul (microliter) FcR blocker.

f. Add magnetic beads tagged antibodies against TCR alpha, TCR beta, TCR
gamma, and TCR delta.

g; Incubate 15 minutes at 4-8 degrees C.

h. Wash cells by adding 10 ml buffer and spin at 300 g 10 minutes, RT Pipette off

supernatant completely.
i. Re-suspend cell pellet in 500 ul (microliter) buffer.
j. Load cells on separation tube/column.
k. Collect the non bound cell fraction.

1. Wash cells by adding 10 ml buffer and spin at 300 g 10 minutes, RT Pipette off

’ supei‘natant completely.

m. Count suspended cells, possibly in hemocytometer, assess viable cells using

trypan blue.

n. Spin cell suspension 300 g 10 minutes, RT. Pipette off supernatant completely.
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10-100 ng/m TG- beta WO 2011/007348PCT/1L2010/000558 10-100 ng/m |GF
1-20 ug(mcrogram/nl insulin For sone of the experinents described
herein, nRdig1@rAsPrepared using combinations of two opcHRL A 1Ok
conponents listed in this exanple. Exanple 6.15: G owth Mediumfor
enhancenment of nuscle cell precursors (N{F? Serumfree nmedium (e.g., X-vivo
15 TV 10% aut ol Bgsuspené celipeliet im0 uldmiepliten) bydferd | FN beta 5-25 1U/ i
heparin. 10% MCDB- 201 1-49% H202 2 ug(m crogram)/nl Insulin 2-20

ug( mi crogram / pl ABd 408 ubmicrddersBcR lagkerSodi um Sel enite 1-50 nM

Dexamnet hasone
q. Add magnetic beads tagged antibodies against CD8.
r. Incubate 15 minutes at 4-8 degrees C.

s. Wash cells by adding 10ml buffer and spin at 300 g 10 minutes, RT Pipette off

supernatant cqmpletely.‘
t. Re-suspend cell pellet in 500 ul (microliter) buffer.
u. Load cells on separation tube/column.
v. Pipette off the non bound cell fraction.
w. Detach separation tube/column from the magnetic field.

x. Wash cells by adding 10 ml buffer and spin at 300 g 10 minutes, RT Pipette off

supernatant completely.

y. Count suspended cells, possibly in hemocytometer, assess viable cells using

trypan blue.
z. Re-suspend céll pellet in medium..
aa. Cells are ready for use.
Example 2.6: Isolation of Stem and Progenitor cells

Isolation of stem and progenitor cells using a negative selection based on magnetic
beads with a panel of antibodies including CD8, CD56, and CD20. Isolation is performed
using published procedures for negative selection of cell populations, in accordance with

the following protocol (shown by way of illustration and not limitation).
Protocol:

a. Prepare a solution containing phosphate-buffered saline (PBS), pH 7.2, 0.5%
bovine serum albumin (BSA), and 2 mM EDTA. Keep buffer cold (2-8 degrees O).

b. Count suspended cells, possibly in hemocytometer, assess viable cells using

trypan blue.

c. Spin cell suspension 300 g 10 minutes, RT. Pipette off supernatant completely.
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0.4-10 ug(mcrogram/m Linoleic acid 0.1 nmM Ascorbic Acid For some of
the experinents described herein, nmedia were prepared using conbi nations of

two or noke 20f1/dokagconponents listed in this exanple. 7pchRLAGEHMF&ICE W th
sone applications of the present invention, conditioned nedi um preparation
is carried out using the follow n rocedure: Exanple 7.1: Preparation of
100 m enri ched. Beswnendreell mﬂeélmffq Wi(Adcroliteodaudist-ol ogous conditi oned

medi um Thaw 10 m conditioned nediumin an incubator. Wen thawed, add it
to cul ture nmedieusddsDAgl ripelites) FcRAPogker1/ 007348PCT/ 1 L2010/ 000558 8. In
accordance wth sonme applications of the present invention, culturing of
cells to produdeAdd B@Enhaivdieads taggddweittesebifisRBtibedienagainstithedesioed markehe or
nore of the follow ng procedures: Exanple 8.1: I|Incubation of DCP

| ncubat e i mat . tobbite ap eimiteE 48 degoese@i rati on of 0.5-10 nillion per m
for 2- 24 hours at 37 degrees C, 5% CO2. Collect all conditioned nmedi um

into tubes. Spipnvaish30Ms By dingl 00 fl Buffed ardoin 4teIQ0eY B0 mikutes, RT PipBitesr ve
the conditioned mediumin new sterile containers. Exanple 8.2: Incubation

of cells $npksnatagtsoriptetelyndi ti ons For sone applications, increased
expansi on and/or activation may be obtained by exposure of the cell culture
to oxygen st ar\iaRé-ouspemd cell pelletlinsi20ol (Bicraitedopffen (hypoxia), for 2-12
hours or 12-96 hours. This is typically done one or nore tines, at

di fferent poi ntjsLekdrdellgon sd¢paratiohttubie/codumn. | ncubate i muature cells at
concentration of 1-10 mllion per m in an oxygen-controlled incubator. Set

t he oxygen press@ofle@tthdnckPbovaddellEiatticii.n it at this level for 48 hours.

1. Wash cells by adding 10 ml buffer and spin at 300 g 10 minutes, RT Pipette off

supernatant completely.

m. Count suspended cells, possibly in hemocytometer, assess viable cells using

trypan blue.
n. Re-suspend cell pellet in medium.
o. Cells are ready for use.

For this particular example, the desired markers against which the antibodies are

applied in step f, are CD20, CD8, and CD56.

3. In accordance with some applications of the present invention, isolation and/or
enrichment of antigen-presenting cells (APC) and/or dendritic cells (DC) is carried out

using one or more of the following protocols:
Example 3.1: Isolation of immature DC

Isolation of immature DC based on BCDA-3 (CD141) and BDCA-4 (CD304)

using a commercial kit (such as "Blood Dendritic Cell Isolation Kit human"; Miltenyi

Biotec Cat. ' no. 130-091-379;
http://www.miltenyibiotec.com/download/datasheets/295/DS130-091-379.pdf or
alternative).
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Renove the cells fromthe incubator and exam ne the culture for viability
using trypan blue. Set the oxygen pressure of the incubator at 20%

Re- i nsertwbhe11g@bk3sg 1 nto the i ncubator and conti nue i ncypgiifRobissd he rest
of the period. This procedure can be repeated, for exanple, during the
culture period and/or within 24, 48, or 72 hours before termnation of the
cul ture. Brample3.2 BarighmenbatPen of DCP under hypoxic conditions

| ncubate i nmature APC and DC at concentration of 0.5-10 mllion cells, per

m for 4-10 dayBsrichmant oDgerasedan depletion pfhapmRGeells by usingymagagtic geadg  apnq

8 apply hypgxic_ conditi etty. e pe ah %0

mai ntan e Aieh of clPodtl PR COR S Y P SR T Dot R0 e
Renove t hegghment iO@eifbendd asingt publishell exaetures tfoe meghtiver selbaiony phlselli ty
using trypan blue. Set the oxygen pressure of the |ncubator at 20%

Re-i nsert Hoh@la@@llsl,Hl@%@'@at‘%wlﬂhél?ﬂ&?tewlalﬁ&?ddﬁﬁt"?‘ﬁ‘ﬁl?n%' cubation for the rest
of the period. Exanple 8.4: Harvesting of adherent, and/qr detached, and/or
floating cel|s For this pAdiculas examplsl theatepisrdsmarkers againsy Whuathe apHOHES are

differentiat %‘%{1@%{6&%@%&%&&% C@l@%@%%eﬁgg?ﬁpﬁmgqjuﬁg collected cells

on new pr éPB esin ure frediu ect all conditioned medium
and fl oati cells Ln.tubes,. N 00 g for 10 mn, at roomtenperature.
Preserve tﬁ%ﬂ@gﬁﬁﬁﬁéﬁnwgafgﬁbiaﬁgﬁ%@ sterile containers. Add the cells to
all other collected cells fromthe gul.ture di sh. Carefully wash the

surface of tisduwichmeptpfddibasedonAdhesionomsCRAC ol d PBS to det ach

adherent cells. Collect the washed cells and add tr}?m to the tube§
Spin down cell suspension 300g 10min, RT. Pipette off supernatant completely.

Count suspended cells, possibly in hemocytometer, assess viable cells using trypan

blue.

Re-suspend cell pellet to concentration of 2-20 million/ml in PBS (or serum free

medium).
Float plastic surface of a Petri dish with Sml suspended cells.
Incubate for 2 hours at 37 degrees C.
Aspirate out the non-adherent cells and pipette off supernatant completely.
Add 5mi cold PBS and harvest adherent cells by gentle scraping.

Count suspended cells, possibly in hemocytometer, assess viable cells using trypan

blue.

Spin down cell suspension 300 g 10 minutes, RT. Pipette off supernatant

completely.
Re-suspend cell pellet in medium.
Cells are ready for use.

Example 3.4: Isolation of immature DC

Enrichment of DC based on positive selection of DC cells by using magnetic

beads with at least one of the following antibodies: CD1a, CDl¢, CDl11c, CD141, CD304,
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Add 5 ml of cold PBS. Detach remaining adherent cells using gentle
novenments with cell scraper. Collect the detached cells and add themto the

tubes. Opwbavaldoysssadd 5 M EDTA to each flask and i ncubpgtgrLatodssegrees C
for 5 mn. Col I ect the detached ceIIs and add themto the tubes. Spin

tubes for 5 mnutes at 450 eteI di scard the super nat
Re- suspend®RHB, §EW s Gzl 2 e§|@1|$8dp P%/FP%G?B@%&Q 209 221%10@3 By in

henocyt o , %?%gégégls%ﬂuoﬁ l%gérﬁgﬂeax,gﬁ@ ﬂﬁ‘oh‘ﬁwd edures for positive

2011/ 0073 ntinue culfturing he cells, ‘and

per f or m alsklectidtesf @iltpopulatiess, (eagordanesiwittiieefollewimgeprbtocol (sh@lvn brayryaifi on,
and/or flow cytonetry),. as appropriate, as described herein. Thi s
procedure lﬂ‘éﬁﬁraﬂénﬁ%‘tf“ﬁrl%@“\% kly during the culture period and/or wthin
24, 48, or 72 hours before term nation of the culture. Exanple 8.5:

Co-cul ture of MHMrptogeld st ei n/progenitor cells with nulti potent

stem progenitor cells (MASPC) in order to generate activated

For nost appl i catPrepass aisnbition settaining phesphatgripiigrads wliga(PRS), g 3\‘2 l\%@’tﬁ’c may
b hi | bed
or o1 - pertune setnt Al G Ea‘f@g‘%‘?w&ﬂ%@éﬁ ekl

st em progeni tor c&l I ng%ﬁ‘a%nédk/g §¥$§}met el onans f/SSI \%%lg c%ﬂ% |u§mléSI ng

trypan bl ue. yplca rangi ng
to 1:50, fipmagefiEple, add 1 mllion DCP cells to 10 mllion |solated N%SPC.
| ncubate m™Xed cell population cells at concentration of 1.5-10 mllion

cells per m. Spin cell suspension 300 g 10 minutes, RT. Pipette off supernatant completely.
d. Re-suspend cell pellet in 300 ul (microliter) buffer.
e. Add 100 ul (microliter) FcR blocker.
f. Add magnetic beads tagged with specific antibodies against the desired marker.
g. Incubate 15 minutes at 4-8 degrees C.

h. Wash cells by adding 10ml buffer and spin at 300 g 10 minutes, RT Pipette off

supernatant completely.
i. Re-suspend cell pellet in 500 ul (microliter) buffer.
j. Load cells on separation tube/column.
k. Collect the non-bound (negative selection) cell fraction.

1. Collect positive selection cells: Remove column from the separator and place it

the DC tube.

m. Quickly add 5 ml medium (such as for example, X-VIVO15+IL-10), flash all

cells from the column using the siring plunger.

n. Wash cells by adding 10 ml buffer and spin at 300 g 10 minutes, RT Pipette off

supernatant completely.

0. Count suspended cells, possibly in hemocytometer, assess viable cells using

trypan blue.
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Conti nue growi ng and/or harvesting as appropriate, in accordance with
procedures described herein. Collect conditioned nediuminto 0.5 m, 5 m,

15 M tubgs 2011//P3481 tubes. Spin collected conditioned peghishmebods0 g for
10 min, at roomtenperature. Preserve the conditioned nediumin new sterile

cont ai ners. Exanple 8.6: -culture of activated MASPC and TDC to generate
8 \ﬁfclfaelgfts

LSP In adcBedusread #mediiM-cati ons of the present invention,

culturing of cells to produce a LSP is carried out using one or nore of the
fol | owi ng pr ocddGeBsareready fongse. sj ngl e cel | suspension of TDC prepared in
accordance with procedures described herein with MASPC at rati Qs G{,ypi cally

rangi ng from 1:Fertlys pagioula eraraplgnthealesiseiomarkers agagst mkahcths anfibodigs ape
mllion TDC.,. .. nt i i a r bpggsas appropriate, in
accor dancé’pml?%mﬁ}eé’qggﬁ QoI ALE ?gjr el (r’;b%yﬂ%& >

c resdescri
2011/ 007348PCT/ 112010/ 000558 9. 1n . .accorda wi th sonme applications of the
present iﬁéﬁl@%ﬁié&(ﬁp%? W%ure[qlg%yg)@@gls for co-culture is carried
out using one or nmore of the follow n rocedures; Exanplge,9..1:. Extraction
of tissue pi ecd®lptign ‘éfoDGlHSt"@raecommem%b"p(g&‘t“giaﬁn?’b‘i&m&ﬁ%]dg%e&ﬂghﬁllsgg)a ron

vessel s (qfner ”O%an or hygan tisuggngy al soBecused): 130-092-207;
Anest heti ze the leg from whi chg{?he bl ood vggsel w Il be sanpl ed, using

anest het i cittpe/agentrsiltehsibintecstoar/ddvenload/datasheets/OLY/DIHB0NRR20Imdf expose Ahe
' Using a second set of sterile scissors, cut the derms and

i nner der mls.
expose t héltsiM3B¥vessel s. Cut small pieces, 0.2-1 cmlong, fromthe

bl ood vessels, and place themin a cqontainer pre-filled with 50 M cold
culture gr%@%&ig%atl%e 1%“}(!"\/‘?‘%%‘)‘9% Usi ng forceps and scissors,

cl ean tissue sections. . i . . "
Isolation of immature myeloid DC using a commercial kit (such as "CDlc

(BDCA-1)+ Dendritic Cell Isolation Kit human" by Miltenyi Biotec. 130-090-506;
http://www.miltenyibiotec.com/download/datasheets/150/DS1 30-090-506.pdf or

alternative).

4. In accordance with some applications of the present invention, coating of the tissue

culture surface is carried out using one or more of the following protocols:

Example 4.1: Coating Petri-dish with 25 ug(microgram)/ml fibronectin
Prepare up to seven days before, or on day of cell preparation.
Prepare 50 ml of 25 ug(microgram)/ml fibronectin solution in PBS.
Fill every dish with 0.5-2.5 ml fibronectin 25 ug(microgram)/ml.
Incubate at 37 degrees C for at least 30 min.
Collect fibronectin solution.
Wash Petri dish twice in PBS.
Dry the Petri dish.
Keep dry flasks at room temperature.

Dried flasks can be saved for one week at room temperature (RT).
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Usi ng forceps and scal pel, cut each blood vessel along its length, and
expose the inner |ayer of endothelial cells. Using forceps and scal pel, cut

smal | pi age0fifipoagt 0 0.1 crnA2 fromthe tissue. PeThB20160008s8
understood that whereas this technique is in accordance with sone

applications of the present invention, the scope of the present invention
i ncl udes Exampletd. ZigCarting 38 fasksswith 20 pgpemal Hﬁgl ent as well. For exanple,
an incision nmay be made over the saphenous vein, in order to facilitate

di ssection of &rapast 20 mlof20 pmpperinnlniLed salheovimi BBS. Tri but ary veins thereto
are tied and transected. Distal and proximal ends of the 1 cm portion of
the saphenous V@i éveay @aék wilh 2andl IIha svlation.i s har vest ed. Use the

di ssected tissue for direct and/or indirect co-culturing with cells and/or

to generate comgliubhtened7 dedeesC fdodRb@s9. 2: Antigen/ Epitope retrieval from
paraffin enbedded target tissue Antigen/Epitope retrieval fromparaffin

enbedded targeq:gtu'gastH@S(;hgﬁ(g@rforrred using published or conmercial nethods
(such as described in http://ww. abcam com ps/ pdf/ protocol s/i hc_p. pdf or

alternative). ﬁ@h%f&%’t@%%ﬁ? pBk2010/ 000558 Exanpl e 9.3: Ceneration of
condi tioned nedium Lay dissected pieces in culture containers, for exanple

in Petri dish, jor 50 t upes. I ly, fill with cell culture
medi um cont ai nilﬁeﬁpgf’iﬁ%kﬁa?rﬁ%nrtggllpgwqpn&h@g?sgl 100 ug(m crogram/ nl
apoptotic reagent.(such val i nomyci.n t 0poOsi ine), until
al |l pi ece@l‘éﬂgﬁé‘géﬁeé%mg%%fq g"§ eSc"gllbéf H‘F’g Zﬁggip%mmg\?}%?;mf?gﬂggégﬁ Col l ect this
mediuminto 0.5 m, 5 m, 15 m tupes_or m tu .n_C cted

condi ti oned nedreRAraE0 K%Gfégflﬁperllﬁpﬁ'i'ﬁ ,an‘é§8r“58ﬁ{ Pgﬁg%?‘iﬁh?%‘.“%&% ect
conditioned nediumin new sterile containers .Conti nue grow ng and/ or

harvesting as dpbeveipsiredish Withdebe daRll-32ehIGE $d8iRNes descri bed her ei n.

Exanpl e 9.4: Generation of conditioned nmedi um
Incubate at 37 degrees C for 0.5 hours.

Collect the solution.
Wash flask twice in 10 ml PBS.
Keep dry flasks at room temperature until use.

5. In accordance with some applications of the present invention, serum preparation is

carried out using the following protocol:

Serum can be obtained directly or prepared from plasma.

Example S.1: Preparation of serum from human plasma:
Take 100 ml of undiluted blood.
Spin at 1100 g (2500 rpm) for 10 min.
Transfer the upper layer (plasma) to a new 50 ml tube.
Add 25-75 ul (microliter) 0.8-0.24 M CaCl,-2H,0 for every 1 ml plasma.
Incubate for 0.5-3 hours at 37 degrees C.
Spin coagulated plasma 5 minutes at 2500 g.

Collect the serum in a new tube, avoiding clotting.
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Condi tioned mediumis prepared as part of the culture step (e.g., culture
of cells froma list of DCP, TDC, MASPC or co-culturing thereof). At

any step Wohoi@oasdd at the end of culture period, condi g S
collected. Collect this mediuminto 15 ml tubes or 50 m btgﬁéej)slwa%gﬁn

col l ected conditioned nmediumat 450 g for 10 mn, room t enper at ure.
Col | ect condi t i Aheupt gellgctas sermand saveaf 129 %me&prm%uselo I nm;ccordance

wi th sonme applications of the present invention, co-culturing of tissue
pi eces or Gommacdoedrade wtisomewipphications phthepsesent ioxentipnameipa BrepHaLioRss |

carried out using one.or nore of t I Ex I

Di r ect po-cur?lﬁllﬁgﬁap%sfmg?r& (Uén%re %&e%ﬁ{»&%&o%l@e??? 3i sh. arLrgyedilgséct ed
pieces in culture t P

D01/ c0v3asmcr MesaD; Botdsavpically SRR, ety Shiolqedh seratiendiar ;20

medi um cong AldRiocAed fhediu.Ug(m crogram /ml or 3- 100 ug(m crogram/ nl
apoptotic reagent (such as valinonycin, etoposide or Staurosporine), until

al | pi ecesgar e c@QueNitiium additiveRifet SeieREBS] RRvatior)ahy eebaRioRET haltipddent
m nut es at;giggp—g‘ﬁ egrees 1C pi pgecétﬂte of f Sl\,llper nat antﬁ Gently, mx cel |

pel | et andaduit-ssemipeopenite dels MBSRUspend pellet to 0.5-10 nillion cells per
m. Fill Petri dish wwth 3 m enriched nedium and add the DCP suspensi on.
I ncubate at 37 NRgivesanontdin Ol of mbreZa(ﬂﬂtl\bs,lﬂush abIIF RO CTRQUIGF, hmsainm

fl
i sh sur{ SBelBylLt el Algha PRIESPIn IR b Ao b hCBNGMERE TSP Peted oot -
washed cel Llﬁhé N BGE Estlogbs Sprogditdtore! PRcstdePindth, BoftisbRE, ddktishhcdamehesdne,

t enper at ur
or any other molecule from the steroid family, prolactin, an adrenocorticoid hormone,

ACTH, glutamate, Ckit-L, CpG ODN, NO, Heparin, insulin, IFN alpha, IFN beta, or any
other immunoregulatofy agent, PDGF, thrombin, and/or Rosiglitazone in various
concentrations, typically ranging from about 100 pg/ml to about 100 ug(microgram)/ml

(or molar equivalents).

Example 6.2: Medium additives for generation of lineage specific precursor/progenitors
(LSP)

Medium can contain one or more additives, such as LIF, EPO, IGF, b-FGF, M-
CSF, GM-CSF, TGF alpha (TGFa), TGF beta (TGFp), VEGF, BHA, BDNF, NGF, EGF,
NT3, NT4/5, GDNF, S-100, CNTF, NGF3, CFN, ADMIF, estrogen, progesterone,
prostaglandin, cortisone, cortisol, dexamethasone, or any other molecule from the steroid
family, prolactin, an adrenocorticoid hormone, ACTH, glutamate, serotonin,
acetylcholine, NO, refinoic acid (RA) or any other vitamin D derivative, Alpha-1
Antitrypsin, Heparin, insulin, forskolin, Simvastatin, MCDB-201, MCT-165, glatiramer
acetate, IFN alpha, IFN beta or any other immunoregulatory agent sodium selenite,
linoleic acid, ascorbic acid, transferrin, 5-azacytidine, PDGF, VEGF, cardiotrophin, and
thrombinor Rosiglitazone in various concentrations, typically ranging from about 10

pg/ml to about 100 ug/ml (or molar equivalents).

Typically, medium should not be used more than 10 days from its preparation

date.
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Re-suspend the pellets in culture nmedium Count suspended cells, possibly
i n henocytoneter, assess viable cells using trypan bl ue. Conti nue

growi ng aRe/e11/ddasggesti ng as appropriate, in accordance pgiriioié/esmssur es
descri bed herein. Exanple 10.2: Direct co-culturing of tissue pieces with

DCP and MASPC in Petri dish. Lay dissected fpi eces in culture containers,
for exanplExainpleded:rGrogtk pedium forgphangementof BEP| with cel | cul ture nedi um
containing 0.1-3 ug(mcrogranm)/nmL or 3- 100 u gm crogram / mL apoptotic
reagent (such &srunaifienordoim (€.gt Spdke 42 (HYD Sﬂfg ioarger! 0Y)) until all pieces
are covered. Spi n suspension of harvested DCP for 15 m nutes at 450
g, 21 degrees G2yipetltHepafii supernatant. Gently, mix cell pellet and
re-suspend cells. WD 2011/007348PCT/1L2010/ 000558 Re-suspend pellet to
0.5-10mi Il i on @e3-bSnpeil IndulinFi | | Petri dish with 3 m enriched nedium and
add the DCP suspension. |Incubate at 37 degrees C, 5% CO2 for 2-48 hours.
Col I ect cul turgg’rg@hg@mqghﬁoai ning floating, activated DCP, cells in tubes.
Carefully wash culture dish surface by pipetting with cold PBS to detach
adherent Col | eatrygshedLael |s into the tubes. Spin tubes for 5 mnutes at
450 g, roomtenperature. Re-suspend the pellets in fresh culture medi um

W t hout apopt Otliogl(fbgr%flGPA‘dd MASPC to the nedium

5-50 ng/ml b-FGF

For some of the experiments described herein, media were prepared using

combinations of two or more of the components listed in this example.
Example 6.4: Growth Medium for enhancement of DCP

Serum-free medium (e.g., X-vivo 15 (TM) and Biotarget-1 (TM))

1-10% autologous serum

5-25 IU/ml Heparin

2.5-50 ng/ml IL-10

100-1000 TU/ml IL-4

50-250 ng/ml GM-CSF

0.5-20 ng/ml VEGF

2.5-50 ng/ml b-FGF

For some of the experiments described herein, media were prepared using

combinations of two or more of the components listed in this example.
Example 6.5: Growth Medium for enhancement of DCP
Serum-free medium (e.g., X-vivo 15 (TM) and Biotarget-1 (TM))
1-10% autologous serum
5-25 [U/ml Heparin

100-1000 IU/ml IL-4
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Count suspended cells, possibly in henocytoneter, assess viable cells using
trypan Add cells at concentration of 0.5-10 mllion cells per nl.

Cont i nue Wwpow M@7ARd/ or harvesting as appropriate, in age@nfdaneodtsd h
procedures described herein. Exanple 10.3: Culturing of cells in the

presence of conditioned nediumderived froma bl ood vessel culture. Spin
cells for 15 miSAA0Nganl GHBCSF 21 degrees C. Discard the supernatant.
Gently mix cell pellet and re-suspend cells to 5-50 mllion/m in

aut ol ogous nedildm0dngml RGHPete- 20% aut ol ogous serum and/ or 1- 20%
conditioned nedium Seed cells at concentration of 1-10mllion cells per
m . I ncubate fll@sK® mmBTNHelphees C, 5% CO2. After first three days of
cul ture, non-adherent cells can be removed fromthe culture. WO

2011/ 007348PCT/2-2@Rd/ METHH8 Exanpl e 10.4: Direct co-cul turing of

aut ol ogous di ssected bl ood vessel and MASPC cells. Lay dissected tissue

pi eces in cul tLﬂ’.ﬁ)ﬂé/ﬁh@SEGF\dd MASPC and TDC to the culture. Every 2-4
days, conditioned nmedi um can be collected and preserved in accordance with

procedures desqigrbghd@FeihB. experimentsetiéREibed Hetdin,e niedili werev grépangbrusipgi at es
cul ture nmedium prepared in accordance with procedures described herein.

Usi ng f or cepbinatiakeobiwto drirseraef fiecomponente listed in disaxappleo- cul tur e.
Conti nue growi ng and harvesting as appropriate, in accordance with
pr ocedur esExiegté 6.6eGrdvethaiedium for enhancement of DCP .

Serum-free medium (e.g., X-vivo 15 (TM) and Biotarget-1 (TM))

1-10% autologous serum

5-25 IU/ml Heparin

100-1000 IU/ml IL-4

250-1000 ng/ml Alpha-1 Antitrypsin,

10-100 ng/ml TGF beta

10-100 ng/ml TNF alpha

For some of the experiments described herein, media were prepared using

combinations of two or more of the components listed in this example.
Example 6.7: Growth Medium for enhancement of MASPC

Serum-free medium (e.g., X-vivo 15 (TM) and Biotarget-1 (TM))

1-10% autologous serum

5 IU/ml Heparin

50-250 ng/ml IL-10

50-250 ng/ml Insulin

10-100 ng/ml IGF

10-100 ng/ml F1t3-L

5-50 ng/ml b-FGF
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11. In accordance with sone applications of the present invention,
refreshing of the nediumin ongoing growing cultures is carried out using

t he fol | ogpRg11R9iagcol : Refreshing of the nmedi umin ongecRALGWhsss
cul tures shoul d be done every 2-4 days. Exanple 11.1: Refreshing of growth

nmediumin cultures. Collect nmedium contai.ni ng‘ non- adherent cells jn 0.5 n,
5 m, 50 m tuthes some of the|¢xpsymeptscaescribed dicesin.wmediar Wets, REFRIEh YSREi um

en i ched WL, 0nel 1 GIeH YT THBRRAId el Rl tspld ask, TI1T 10 m

fresh gro m nutes at 450 RT; pipette off
supernat ant_ co tely. : I et and re-suspend cells
in 10 m Mﬁ%%ﬂdﬁgﬁl{%ﬁﬁ V\APE&t:Ig%%ﬁdl on nmedium Return cell
suspension to the cyl ture,.dish, o rd ny appl i cati ons of
the present i nv¥RtTT ,efﬁ%dﬂ‘e}az‘i-ﬁ-nég%‘%”°?ﬁ§f‘gﬁlaf‘§ é‘?tag'eéﬁc]&?% 31 s carried out
using the foll ovvi(??g pr?t ocol : Exanple 12.1: Harvesting of LSP Coll ect
culture medi umxtNeAPIIOROUS FTEM ng cell's in tubes. WO
2011/ 007348PCT/1L2010/ 000558 Carefully wash flask surface by pipetting with
cold PBS to detadhlaHdiatincel |s. Collect washed cells into the tubes. Add
5 m of cold PBS. Detach renai ning adherent cells using gentle novenents
with cell scrag®250CogddLi-0he detached cells and add themto the tubes.

50-250 TU/ml IL-4

250-1000 ng/ml Insulin

10-100 ng/m! IGF

10-100 ng/ml TNF alpha

For some of the experiments described herein, media were prepared using

combinations of two or more of the components listed in this example.
Example 6.9: Growth Medium for enhancement of LSP-EPC
Serum-free medium (e.g., X-vivo 15 (TM) and Biotarget-1 (TM))
5-20% autologous serum
5-25 IU/ml Heparin
50-250 ng/mi IL-10
50-250 IU/ml IL-4
50-250 ng/ml Insulin
10-100 ng/ml IGF
10-100 ng/ml b-FGF
2-20 ng/ml VEGF

For some of the experiments described herein,” media were prepared using

combinations of two or more of the components listed in this example.
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Optionally, add 5 ml EDTA to each flask and incubate at 37 degrees C for 5
m nutes. Collect the detached cells and add themto the tubes Spin tubes
for 5 m nybesi11do74R0 g, roomtenperature. Re-suspend thecpaliibsooses 2-5 m
PBS. Count suspended cells, possibly in henocytoneter, assess viable cells
using trypan blue. 13. In accordance with sone applications of the present
i nvent i on Examiple 9r1ds eGroath oMediume for icabpnsements phd-SEnkolsrangs raahapcing, cel

fol |l owi ng pFrot ocodT%:' Cel l ul ar product can be kept in preservation
medi um or PFYH58F (TFFeezi ng buffer until use for transplantation into a
pati ent and/or for diagnostic¢s agd/.or esearch. F ) g applicati ons,
the cel |l produ&?%‘g@eg‘?qgi‘ﬁﬂ?‘?ﬁ’ 'Y‘V?/léggwaggh%?rgetig@: Cr yopr eser vat i on
of cells (DC and or MASPC and/or LSP) Prepare a serumfree freezing buffer
cont ai ni ng 10% BABOOIREAUHSETSBr um Free Cel | Freezing Medium for the
cryopreservation of manmalian cells (05-065-1, Biological Industries,

| srael) or alte&ranly/me Hepatiit suspended cell's, possibly in henpbcytoneter,
assess viable cells using trypan blue. Do not preserve cells if the
viability is | d$slGOmg/myDGF beta Suspend cel | ul ar product in freezing
buffer and freeze in -80C or in liquid nitrogen. WO

2011/ 007348PCT/90.2501 6iglAba® Exanpl e 13.2: Cryopreservation of cells (DC
and or MASPC and/or LSP) Prepare freezing buffer containing 90% hurman
aut ol ogous ser up- BIhglMYHPEFO. Count suspended cells, possibly in

henocyt onet er, assess viable cells using trypan

2-20 ng/ml VEGF

For some of the experiments described herein, media were prepared using
combinations of two or more of the components listed in this example.
Example 6.11: Growtﬁ Medium for enhancement of LSP- anti Cancer cell precursors

(aCCP)

Serum-free medium (e.g., X-vivo 15 (TM) and Biotarget-1 (TM))

5-20% autologous serum

5-25 IU/ml Heparin

50-250 IU/ml IL-4

10-100 ng/ml b-FGF

2-20 ng/ml VEGF

5-50 ug(microgram)/ml SCP-1 (or alternative Tumor associated antigens)

For some of the experiments described herein, media were prepared using
combinations of two or more of the components listed in this example.
Example 6.12: Growth Medium for enhancement of LSP- anti Cancer cell precursors

(aCCP)

Serum-free medium (e.g., X-vivo 15 (TM) and Biotarget-1 (TM))

1-20% autologous serum
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blue. Do not preserve cells if the viability is |less than 70%

Suspend cel lul ar product in freezing buffer and freeze in -80C or in liquid
ni trogen.wb»%ailogs483. 3: Short-period preservation of celplkyhdsorpbeadssct
Prepare preservation medi umincludi ng growh medi um cont ai ni ng 1-20%

aut ol ogous serum wth few or no other additives. Count suspended cells,
possi bly i n hef@SiUdmbHeparilmssess vi able cells using trypan blue. Do not
preserve cells if the viability is less than 70% Maintain preservation

medi um wi t h ceDI5u$Gng/pd dldudt at 2-12 degrees C. 14. In accordance with sone
applications of the present invention, conditioned nediumcollection and
preservation i 2.5%0 fig/ad [loUB using the foll owi ng protocol: Condi ti oned
medi um can be kept until use for growth nedium preparation or for

t her apeuti c appliooaigmaniL-@ondi ti oned nmedi um shoul d be col | ected under
sterile conditions. Spin collected conditioned nediumfor 10 mn at 450 g,
21 degrees C. God GE{miStoRRINMAMPSCPIINoNENérAktR/eI Tutnaralsoaianel mtighid) t er
supernatant through a 22 'um (m croneter) nenbrane. Al'i quot conditioned
medi um to 0. 5- H onit 8F ithe dxpbeBems MdQErBed Hereh, enkeliia ivelee preppred- Einied

wi th donor detai fs. Keep at (-20) - (-80) degrees C until use. WO

2011/ 007 348MbiHatibR0iaw0 0 5E8e of the components listed in this example.

Example 6.13: Growth Medium for enhancement of LSP-Engraftment enhancing cell

precursors (ECP)
Serum-free medium (e.g., X-vivo 15 (TM) and Biotarget-1 (TM))
5-20% autologous serum
5-25 IU/ml Heparin
10-250 ng/ml IL-10
10-100 ng)ml TGF beta
2-20 ng/ml b-FGF

For some of the experiments described herein, media were prepared using

combinations of two or more of the components listed in this example.
Example 6.14: Growth Medium for enhancement of Neuronal cell precursors (NCP)
Serum-free medium (e.g., X-vivo 15 (TM) and Biotarget-1 (TM))
10% autologous serum
5-25 IU/ml Heparin
20 ng/ml b-FGF
50 ng/ml NGF
25 ng/ml BDNF
10-250 ng/ml IL-10

10-100 ng/ml TGF beta
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15. I'n accordance with some applications of the present invention, FACS
staining is carried out using the follow ng protocol: Cel |l staining

pr ot ocol rzoﬁﬁ,g%@nal ysi s can be done using commobn pro
suchas" FACSsSt ai ni ngpr ot ocol s" 1 and Pr OBRAL M10/000558

(http://users. path. ox. ac. ul d-scobbol d/tig/facsprot. htnl) Exanple 15.1:
Stai ni ng of End6t18Ingahl IKBP enri ched popul ation. FACS staining protocol
with antibodies against: Tube No. Staining Almof staining . Cells
Un-stai ned contlr20 ug(mi&égraf)/ii ifddi@l) Single staining for PMI and
conpensation settings . CD45-PE (1gGl)

For some of the experiments described herein, media were prepared using

combinations of two or more of the components listed in this example.
Example 6.15: Growth Medium for enhancement of muscle cell precursors (MCP)

Serum-free medium (e.g., X-vivo 15 ™)

10% autologous serum

20 ng/ml b-FGF

20 ng/ml IFN beta

5-25 IU/ml heparin.

10% MCDB-201

1-4% H,0,

2 ug(microgram)/ml Insulin

2-20 ug(microgram)/ml Transferin

10-50 ng/ml Sodium Selenite

1-50 nM Dexamethasone

0.4-10 ug(microgram)/ml Linoleic acid

0.1 mM Ascorbic Acid

For some of the experiments described herein, media were prepared using

combinations of two or more of the components listed in this example.

7. In accordance with some applications of the present invention, conditioned medium

preparation is carried out using the following procedure:

Example 7.1: Preparation of 100 ml enriched growth medium containing 1-20%

autologous conditioned medium.
Thaw 10 ml conditioned medium in an incubator.

When thawed, add it to culture medium using pipette.
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CD45-APC (1gGl) . mgd-FITC mgQd -PE mgd -APC | sotype control . CD 184
(CXCR4) - FITC (1gGl) CD144-PE (1 gG&a) CD34- APC (1gGl) Specific staining .
U ex | ectwo-2bi1l007548- LDL-Di | Specific staining . CDl41- Fip€@(1og6)os80304- PE
(1gGl) Specific staining

8. In accordance with some applications of the present invention, culturing of cells to
produce a DCP and/or activated MASPC is carried out using one or more of the

following procedures:
Example 8.1: Incubation of DCP

Incubate immature APC and/or DC at concentration of 0.5-10 million per ml for 2-

24 hours at 37 degrees C, 5% CO2.

Collect all conditioned medium into tubes.

Spin at 300 g for 10 min, at room temperature.

Preserve the conditioned medium in new sterile containers.
Example 8.2: Incubation of cells under hypoxic conditions

For some applications, increased expansion and/or activation may be obtained by
exposure of the cell culture to oxygen starvation, e.g., 0.1-5% or 5-15% oxygen
(hypoxia), for 2-12 hours or 12-96 hours. This is typically done one or more times, at

different points during cell culturing.

Incubate immature cells at concentration of 1-10 million per ml in an oxygen-

controlled incubator.
Set the oxygen pressure at 0.1%, and maintain it at this level for 48 hours.

Remove the cells from the incubator and examine the culture for viability using

trypan blue.
Set the oxygen pressure of the incubator at 20%.

Re-insert the cells into the incubator and continue incubation for the rest of the
period. This procedure can be repeated, for example, during the culture period and/or

within 24, 48, or 72 hours before termination of the culture.
Example 8.3: Incubation of DCP under hypoxic conditions

Incubate immature APC and DC at concentration of 0.5-10 million cells per ml for

4-10 days in an oxygen-controlled incubator.

On days 1, 4, and 8 apply hypoxic condition by setting the oxygen pressure at

0.1%, and maintain it at this level for 24 hours.
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- CD220- FI TC (1 gGl) CD221-PE (19gGl) Specific staining 16. In accordance
with sonme applications of the present invention, imunohistochem stry

st ai ni ng wbHhe1/dos348arri ed out using the follow ng prot ogeliar /oo
2011/ 007348PCT/ 1 L2010/ 000558 Cell staining protocol for I Hgszsnd/ or

I rmunof | our esence anal ysis can be done using common protocol s ch as
" | munof | uor es demavenbeilselds Somi the Apcubator 3o exammg the I%BHWSHPBX ity using

(http:// i h rid.com _protocol s/general | HZ i mmunokdoubl e_parall el . htm
Exanpl e %gmﬁﬁ% stai ning protocol for Endothelial LSP Slide No. Staining

Al D i
mof staini n%e%'the oTygecr;ll pres|:s|11;|;ecofl tﬁg }%Bgatgroﬂblb%. 2.

Re-insert the cells into the incubator and continue incubation for the rest of the

period.
Example 8.4: Harvesting of adherent, and/or detached, and/or floating cells

For some applications, increased expansion and differentiation of the cells may be

achieved by re-seeding collected cells on new pre-coated dishes in culture medium.
Collect all conditioned medium and floating cells in tubes.
Spin at 300 g for 10 min, at room temperature.
Preserve the conditioned medium in new sterile containers.
Add the cells to vall other collected cells from the culture dish.

Carefully wash the surface of tissue culture dishes by pipetting with cold PBS to

detach adherent cells.
Collect the washed cells and add them to the tubes.
Add 5 ml of cold PBS.
Detach remaining adherent cells using gentle movements with cell scraper.
Collect the detached cells and add them to the tubes.
Optionally, add 5 ml EDTA to each flask and incubate at 37 degrees C for 5 min.

Collect the detached cells and add them to the tubes. Spin tubes for 5 minutes at
450 g, RT.

Completely discard the supernatant.
Re-suspend the pellets in fresh medium.

Count suspended cells, possibly in hemocytometer, assess viable cells using trypan
blue.
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mgG 1 -PE Isotype control 3. CD 1 44-FITC Specific Staining 4. CXCR4-PE
Specific Staining 5. Uex-Lectin-FIT C Ac-LDL-Di| Specific Staining 17.
| n accor dgpes1Wotdissome applications of the present i nvga&jlgmlo/@oogy;be

;orrratlon assay is carried out using the foIIovm ng protocol Tube
ormati on was tested using the ECV625 vVitro. ogene
assay kit. Confighe gahipeng 4b¢ &elis.a \P& m‘a? t%lﬂfé ?‘ES‘erftsl &'}gg it

numeri cal l%%essg%gﬁp \ﬁ%.la‘f]enﬁ Hebiifl M/&onsl Lytofifetrd), SZQI%}O}SI@&C adlarREaEbRl -

2006; 135: 7 I'n"accordance with some applications of the present
i nventionhesgiireti on of cytokines fromharvested cells is assessed using

the follow ng starvation assay protocol: Culture 0.5-1 mllion cells
per m over ni ghthid prodddure@chn bt pesrmed wesklyrdbrine theedilur pericgl. gnd¥orwitlinls) |

24, 48, or 72 hours before termination of the culture.

Example 8.5: Co-culture of DCP and stem/progenitor cells with multipotent

stem/progenitor cells (MASPC) in order to generate activated MASPC.

For most applications, increased expansion and differentiation of MASPC may be

achieved by co-culturing DCP and stem/progenitor cells as described herein below:

Count the harvested DCP cells and isolated stem/progenitor cells possibly in

hemocytometer, assess viable cells using trypan blue.

Mix DCP and MASPC at ratios typically ranging from 1:5 to 1:50, for example,
add 1 million DCP cells to 10 million isolated MASPC.

Incubate mixed cell population cells at concentration of 1.5-10 million cells per

ml.

Continue growing and/or harvesting as appropriate, in accordance with procedures

described herein.
Collect conditioned medium into 0.5 ml, 5 ml, 15 ml tubes or 50 ml tubes.
Spin collected conditioned medium at 450 g for 10 min, at room temperature.
Preserve the conditioned medium in new sterile containers.

Example 8.6: Co-culture of activated MASPC and TDC to generate LSP

In accordance with some applications of the present invention, culturing of cells to

produce a LSP is carried out using one or more of the following procedures:

Mix single cell suspension of TDC prepared in accordance with procedures
described herein with MASPC at ratios typically ranging from 1:2 to 1:50, for example,
add 1 million MASPC celis to 5 million TDC.

Continue growing and/or harvesting as appropriate, in accordance with procedures

described herein.
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Col | ect starvation assay supernatant (SAS) and spin at 450g for 5 m nutes.
Transfer supernatant to an eppendorf tube and freeze at -80 degrees C until
ready to webiwwrzaki ne secretion. Exanple 18.1: Cytoki neciviizo@opos# r ay
Detection of a panel of secreted cytokines is done using comercially

sem -quantitative kits such as Bi.o(r). "Human Angi ogenesis Antibody Arra
1" (Cgt# ARaHnApgeondance, pifh: sma;rﬁ%avﬁso%fe@ﬁ.nfwwg(ﬁa ?Mﬁ%&ﬁ“ﬂ?&hﬁgﬁ?%’&f) g

and/ or RayBi s HyTaq . ek Q6in SBhé BoslsreASRY followtabrdcdrbsGF- 1) and
lor MIlipl e_@%ﬁgﬁ'r%n thﬁﬁ\é}%gemk?ﬁgépmagsa; (Cato. # XCHCYTa 60K- 07;

http:// mllipore. ' 1 t0-60k) In accordance with
sone ap%@bﬁnﬁﬁ“ﬁ%ﬁ&g%g&%’?Bﬁ/ﬁ%/%%ﬁggm% capability of phagocytosis
and antigen presentatiop i s,asse i | i n ‘

Seni - quant i t at ieiilése&@?‘bffF'étﬂlocgpui)ﬁ%g’gc‘}yé? gggglg gotﬂgbs HLQ aﬂlu%)gc? %aﬂrﬁéc feiés%luigss T3dne
using a cojl¥deqisad): Procedure such as "CytoSel ect TM 96- Wl | Phagocyt osi s
Assay" (Cell Biolabs cat. CBA-224;

http://ww. cel | biQinahse &ems aos: WhRR iR B1b6H 6611 il bd sanatah usiap aesthetic some
applications of the present invention, stemand progenitor cells capability
to form cakageotsl oni es i s assessed using the follow ng protocol:

Detection of a panel of colony types is done using a commercial procedure
such as " Procedusisg §toriletshissdds,omh theskmrandeapeseribe ©akt dqrOC) Assay Usi ng

Met hyl cel | ul osebased Medi a" (R&D systemInc. Cat. # HSCO01l, HSC002, HSCO003,
HSC004 and HSCOG&ag Bbédond sewlstenitsycidserspout oind dabiispand| expp&66d blogd vessel. | n
accordance with sone applications of the present invention, stem and
progeni tor cel |(§ut”§rﬁl£lﬁ§)i&@s, aepabirh ilbig, | forAthe bbeud uskels, arveplaot ittan g a

prot ocol : Quantitative detection of mgrat or&ﬁucell i.S gﬁne using a
commer ci al coptaiuse ges-6lledwith $9 mixcoldieniture gromila Mmedium (3Pgh 8t Xovasday using
ThinCertTmcell culture inserts" (Geiner Bio-One,;

http:// ww. gr ei Usinpfaroeps.and stisknes, ldap sisfie|segtmsnCer t / 492en_Pr ot ocol _M grat i
on_Assay .pdf ). 21. In accordance with sone applications of the present

i nvention, stenUsing facegenid ealpekichseazhdaid vasatl abengaity length, b exposeéhife i s
assessed using the foll ow r ot ocol : Det ecti on of

met al | opr ofB¢FY a&§f9néqwﬁﬂa$?elrss done using a commerci al procedure such as "

SensoLyte Pl usTM 520 MWP-9 Assay Kit *Flyorinetric and, Enhanced.

Sel th %/vi ty* . (Bringhersens| %é;scgi?%/lp@}tlsma.l’g%&%g@& ‘Ié’o%f Ft g ?’?Eb’%‘? ?‘6%%“’) .
Cytotoxic | ynphocyte reaction assay (CTL).. . In accordance w,th sone
appl i cati ons of Ittido grecurderstood, ehet vdrereas thist gehauque 1Sy RpHELIAERCY &'\é\%‘t TB°
assay (CTL s%tﬁ%’x}siagf ﬁ@é rdrE@nf q{xﬁéﬁﬁ%ﬁ'?tﬁeh@c%@ beWhE Pridedt GRAIntioh YiRicRaks v,

the CTL i s*REOW sSess the cytotoxic reaction of the LSP-aCCP):
extracting a blood vessel from the patient as well. For example, an incision may be made

over the saphenous vein, in order to facilitate dissection of a distal 1 cm portion of the
vein. Tributary veins thereto are tied and transected. Distal and proximal ends of the 1

cm portion of the saphenous vein are tied, and the vein is harvested.

Use the dissected tissue for direct and/or indirect co-culturing with cells and/or to

generate conditioned medium.
Example 9.2: Antigen/Epitope retrieval from paraffin embedded target tissue

Antigen/Epitope retrieval from paraffin embedded target tissue is performed using
published or commercial methods (such as described in

http://www.abcam.com/ps/pdf/protocols/ihc_p.pdf or alternative).
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Step 1: Preparation of target cells for targeting by LSP-aCCP in the CTL
Coll ect Target Cells (K562 (cell line) or PBMC fromunrel ated donor or any

ot her celw®hofmsk! ask into 50 m tube. Wash the fl askpgirithind/finkss®BS and
add to the 50 m tube. Spin cells 7 mn, 300 g, 21 degrees C, g/cce?éearate 9,

brake 5. Discard supernatant and gently resuspend cell pellet. Add 10
M PBS by Example:d3: Gereraiion ofeandifjonedEdemd cgl I's (possipbl y by

pi pettation). Spin cells 7 nmin, 300 g, 21 degrees C accelerate 9, brake 5.
Di scard super ndiaandisseatgd quenes yin caurepeaitpinas fopempmple inghets. S °rP§gm6}
(accordi n&gge% cell pellet size). Take sanples of cells for counting in
trypan bl Cal culate the volune for 3 mllion target cells. Transfer 3

mllion target cells. i t ube. in cel 7N e
accel erate 9, ﬁﬁl{’é‘agy’qhﬁ%’éﬁr"gh §H§%’F r{’é‘f%g‘ﬁrf’ °8HE§{“3%?'{T‘9§1‘#§§’8%‘%§’€§’1’€§WF’e' °©
pel l et. Ad@ol yPmRBSerafagmill Yapbpous peedkeae! (suchy as epeladonpyaiet tetomgpsidav oird
generating bubbles. ~ Prepare fresh internmedi ate dilution of

50uM mi cr GvlrasporicesEntilalhmeces eengavBEed5 MM st ock ( cat #65- 0850- 84 -

eBi osci ence, preserved at -20 degrees C)}. Add 5 ul of diluted CFSE to the
cell's (final cdvefesh calturemedivdbevdry 2-4 daysbat e t ubes 15 minutes at room
tenperature protected fromlight. After incubation, add 3 m CTL nedi um
(RPM  +15%-CS) @éllecBthi¥ hbdiom in@l0.5ml, § Kbt & mBebemori ) mbaliesd to stop the
CFSE bi nding reaction; use at |east 10% serumin the CTL Medium) Spin

cells 7 mn 30058y collectiosESiofed Mediahedtatso g¥or b alie abroodh ogrediteigper nat ant
and gently resuspend cell pellet.

Collect conditioned medium in new sterile containers.

Continue growing and/or harvesting as appropriate, in accordance with procedures

described herein.
Example 9.4: Generation of conditioned medium

Conditioned medium is prepared as part of the culture step (e.g., culture of cells

from a list of DCP, TDC, MASPC or co-culturing thereof).

At any step during and at the end of culture period, conditioned medium is

~ collected.
Collect this medium into 15 ml tubes or 50 ml tubes.
Spin collected éonditioned medium at 450 g for 10 min, at room temperature.
Collect conditioned medium in new sterile containers.

10. In accordance with some applications of the present invention, co-culturing of tissue

pieces or conditioned medium with DCP to specifically activate the DCP is carried out

using one or more of the following protocols:
Example 10.1: Direct co-culturing of tissue pieces with DCP in Petri dish.

Lay dissected pieces in culture containers, for example in Petri dish.
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Add 2-3 nl CTL nmedium by washing tube and gently resuspend cells (possibly
by pipettation). Spin cells 7 mn 300 g, 21 degrees C, accelerate 9, brake

5. Di scangosupajragant and gently resuspend cel | pell et pe/L2o10/000888 2- 3
CTL medi um by washi ng tube and gently resuspend cells (possibly by

Ccb T or 30-60 mionaAcelth selh w359l SoRbaug LLS EmigegRaRPrg:
brake 5. Djy§ C%rgﬂ?ﬁ:ﬁ{x@g%ﬂ‘gtapgé}gggePéallg¥ntr egtidPend ¢&ldonBRid, etketopﬁgide 2 o

PBS. Spin cell egrees C, accelerate 9, brake 5. Discard

super nat arstavaospogee)l itilrablspisqes ack wetledpel | et . Cal cul at e needed vol une
of CTL nmediumto get a target cell concentration of 0.5 mllion cells/nl
(so that ali qupiméusp@io oftiimtatedsDED fOOD5 stimiteeat 458rg il degtdes Graipettabe) .
Resuspend the cells in the CTL nedium Step 2: Mxing Target and Effectors
Eg::)l scggt &iﬂﬁ;ﬁ%ﬁétto; al cell concentration of effectors cells of the

- aCCP. ul of target cells (K562) to all experinmental FACS tubes.
In this test sty mt’h@%@%@?#@dﬁé%‘@’epéf’ﬂ such as ?: 0,1:0.5, 1:1, 1:5,
1:10, 1:50, 1:100 will be exami ned. Add Effectors Cells suspended in CTL
Medi um up to Rigsuspergepellettodss-1Aamillion celepsranlume of each sanpl e 400 ul .
I ncubate 4 hours in 37 degrees C 5% CO2. 20 mn before the incubation is
over prepare cdillPelri disibesth 3tubenrwhed matiuen, and géd thedPCR syspersieft-ed from st ep

1) stained with CFSE + effectors
Incubate at 37 degrees C, 5% CO2 for 2-24 hours.
Collect culture medium containing floating, activated DCP, cells in tubes.

Carefully wash culture dish surface by pipetting with cold PBS to detach adherent

cells.
Collect washed cells into the tubes.
Spin tubes for 5 minutes at 450 g, room temperature.
Re-suspend the pellets in culture medium.

Count suspended cells, possibly in hemocytometer, assess viable cells using trypan

blue.

Continue growing and/or harvesting as appropriate, in accordance with procedures

described herein.
Example 10.2: Direct co-culturing of tissue pieces with DCP and MASPC in Petri dish.
Lay dissected pieces in culture containers, for example in Petri dish.

Optionally, fill with cell culture medium containing 0.1-3 ug(microgram)/ml or 3-
100 ug(microgram)/ml apoptotic reagent (such as valinomycin, etoposide or

Staurosporine), until all pieces are covered.

Spin suspension of harvested DCP for 15 minutes at 450 g, 21 degrees C, pipette

off supernatant.

Gently, mix cell pellet and re-suspend cells.
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cells (1:10) dually stained with 7-AAD. Tube of viable CFSE stained target
cells dually stained with 7-AAD. Tube of killed CFSE stained Target Cells

dual 'y stwonefl/hie 7-AAD. Note: calibrate all control pgbhgB20ipodesss Use
0.1 mllion target cells for each control. Adj ust the volunme of each

control to 200 ul. Add 5 u | e tubes. I ncubate on ice for
15 min prot ect&f%ulsberﬂdmeaﬁ‘tto OS%IIOIBHP‘P‘h‘ée ating and conpensati on based

on control cells. 3: Preparation of dead cells control: Add 5 ul of
TritonX-100 10094 Bptxwgshwtbé mlrarichesEmediym, apd ?@@é@@e?qsge‘ﬂoﬂbm step 1).
Incubate 5 mn in RT. Add 3 ml PBS. Spin cells 7 mn, 300 g, 21 degrees C,
accel erate 9, Bnalbetemt 3RdsgrsereBdS%HKEOL &Ir2s48 howrs0 ul CTL Medi um CTL Medi um

preparation (good for K562 growth): Prepare CTL medi um according to the
t abl e bel ow. CTolleeidiultore medium containing floating, activated DCP, cells in tubes.

Carefully wash culture dish surface by pipetting with cold PBS to detach adherent

cells.
Collect washed cells into the tubes.
Spin tubes for 5 minutes at 450 g, room temperature.
Re-suspend the pel]eis in fresh culture medium without apoptotic agents.
Add MASPC to the medium.

Count suspended cells, possibly in hemocytometer, assess viable cells using trypan
blue.

Add cells at concentration of 0.5-10 million cells per ml.

Continue growing and/or harvesting as appropriate, in accordance with procedures

described herein.

Example 10.3: Culturing of cells in the presence of conditioned medium derived from a

blood vessel culture.
Spin cells for 15 minutes at 500 g, 21 degrees C.
Discard the supernatant.

Gently mix cell pellet and re-suspend cells to 5-50 million/ml in autologous

medium containing 1-20% autologous serum and/or 1-20% conditioned medium.
Seed cells at concentration of 1-10million cells per ml.
Incubate flasks at 37 degrees C, 5% CO2.

After first three days of culture, non-adherent ceils can be removed from the

culture.
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Component ' ,. , "Final c6bne. . ,-, Volunme ., : Volume m 500 RP
83% 417 FCS (nl) 15% ’ M)
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Example 10.4: Direct co-culturing of autologous dissected blood vessel and MASPC

cells.
Lay dissected tissue pieces in culture dishes.
Add MASPC and TDC to the culture.

Every 2-4 days, conditioned medium can be collected and preserved in accordance

with procedures described herein.

Refresh culture medium with appropriates culture medium prepared in accordance

with procedures described herein.
Using forceps, take out tissue pieces after 2-4 days of co-culture.

Continue growing and harvesting as appropriate, in accordance with procedures

described herein.

11.In accordance with some applications of the present invention, refreshing of the

medium in ongoing growing cultures is carried out using the following protocol:

Refreshing of the medium in ongoing growing cultures should be done every 2-4

days.
Example 11.1: Refreshing of growth medium in cultures.
Collect medium containing non-adherent cells in 0.5 ml, 5 ml, 50 ml tubes.

Fill every culture dish with fresh growth medium enriched with conditioned
medium. Typically, for a T75 flask, fill 10 ml fresh growth medium.

Spin tubes for 10 minutes at 450 g, RT; pipette off supernatant completely.

Gently mix cell pellet and re-suspend cells in 10 ml fresh growth medium enriched

with condition medium.
Return cell suspension to the culture dish.

12. In accordance with some applications of the present invention, harvesting of the

cellular product is carried out using the following protocol:
Example 12.1: Harvesting of LSP

Collect culture medium containing floating cells in tubes.
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75mL L-Qutamn (m) 1% 5nl Antibiotics (Strep+Pen) (nil) 1% 5ml

EXPERI MENTAL DATA The experinents descri bed herei nbel ow were

per f or medwbyoii@7igventor in accordance with some appli geirjipRgeosishe
present invention and using the technlques descrlbed her ei nabove.
Experinental Exanple 1: Isolation of In this set of ex erllmants

di recting cel | ComfullawrgnBaskarface WaR/‘P%“&W‘@rFPIdc]ﬁ%% t‘b@%ﬂﬂha"’(dihsw beells
dendritic cells (DC), were generated from PBMC. First, peripheral blood was
extract ed frorrﬂoﬁnctmhed@kblﬁomgth@)wbgﬁse inten respectlve experiments. The
PBMC was obtained by prelininary processing of the peripheral blood by use
of Ficoll densiAdd ombadf eitd PBSn accordance with the protocols described
her ei nabove with reference to Exanple 1.1, extraction of peripheral blood
nononucl ear celDetachPBWRhingRidasacydlo using ente/mbeénderdewithicell screpdrl s wer e
then isolated fromthe PBMC using cellular markers-based procedures in
accordance W t lrqpesttRe aétachéazelld sivchddahan nathevebesi t h ref erence to Exanpl es
3.1, and 3.4. It is possible (although not included in this experinental
exanpl e) to i s@ydiRally)€addeS Ml EDFACR) b&chf &K dndeinCiddte ue BAglegadel LT dor 5

mar ker s- based procedures in accordance with protocol s described herei nabove
with ref emengtest o Exanples 3.2, 3.3, 3.5, or 3.6. The obtained DCP-enriched
popul ati on of cells was further sorted by i mmunost ai ni ng and FACS anal ysi s
based on cel | <olfeacthe dethélpdnrslls andoakicheinnie thewilbds pr ot ocol s descri bed

her ei nabove with reference to Exanple 15, in order to determ ne enrichnent
of the DCP. Regid tubed for leniates ah4ding, rocwalterdperamre. ncr eased per cent age of
the cells expressing the markers CD141, CD304 and CD86 (from 24.8%in the

PBMC to 54.2% iKb-idaﬁer{aQEep@lPét@m@S nfilFB®) . In addition to the experinental
exanpl es and data s ovvn herein, the inventors of the present application

conduct ed addi t¢applyshBlfe Pc@ﬁise'%ss‘?mg% hémedyRorhétbt BssessOtihisle telklsing trypanudi ng
the experinents specifically described heréin, a total of 42 independent
exanpl es wéue conducted). Data collected fromthe 42 i ndependent
experinments show an increased percentage of DC cells expressing the narkers
CD141 and IGDBD4ccokdamee Fwifilsome applidaBMB 00 the3pr@sent invengomGrell pieserpatiaieiit age
of CD141 |ncreasgd fromd4. 6+/ - Oe%golr}ﬁh PBI\% ‘ﬁ 21.7+1-1. 9% i n the DPC,
p<0.001; andcaF&d ARt Ysing AL srorepsE IPHRY g LIt Y m 2. 9+1-0. 5% i n the PBMC
to 21.6+1-2.0%in the DPC, p<0.001. 1A-B a

representing fl@ewluarnsadict gan Wﬁ%?d?‘?ﬁeﬁ@tlagﬂ%‘?@ "(‘3&r gl%ﬁ‘ ?fS%%lP%RSﬁ%{

bl ood non bticsR@ar 3t RBdarétht Bémed
fromthe (F)}%}\}Elugl ﬁorggaklopﬁ%int%tg% %ft(% Eggo%r‘gqgglgg?%g?%ﬁs of the present

i nvent i on.some appEtationk,Ahe el prodwudts arfel fovpen yit bufbit ¢02t.i nrunost ai ni ng anal ysi s
of the PBMC showi ng a typical percentage of CD141+ nyeloid DCs (on the X
axi s) and Gage 19 acrmpydseivatitiCst detls (DE@ny oa MASPC and/heLBBVC.  Typi cal |y,

t he percentage of DC expressing these markers in the original PBMC is very
low (in thpgpsanaRkAin ieddelkidd Buffértontadfing DBR4)MSO, such d§|Sgru1ﬂ-IB'rcfe©clbsent S

flow c torretr i rrununostai ni ng anal ysis. of the he PBMC.
The regul tEreg%ogqu@r@fnrtb%ﬁla/ﬁgreéﬁrV@{?P@fmw@P f@%@?&ﬁé{] EgB‘R 22¥%) and
CD304+ pl qua&xggllga%?{ﬁ{&ﬂm Y axis) in the DCP conpared to the PBMC

Typi cal |y, her's € or no cross-expression of these markers in a

i oved oot ERyHrsoRft e Reblor BRI S5 BORA LaBe Pl

representipggel he enrichnent of rryel oid DC and pl asmacytoids DC in the DCP
conpared to the PBMC foll ow ng the procedures described herei nabove with

reference to Fi g nbfpRserds cARAMhe WG Rgethan70%0141 (nyel oi d DC) and
CD304 (pl asmacytoids DC) were increased in the DCP conpared to the PBMC,

from whi ch the LeiohRSecHEAPbAM il "Fedsiy SBNInd HEEA! iBhOOTC of iMakjutd |
was determ ned Ryvi |ng t'he percent ag of cells having a given
characteri ﬁitio(geil.n the DCP by the percentage of cells having that
characteristic in the PBMC [enrichnent = % n DCP/ % in PBM].
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Example 13.2: Cryopreservation of cells (DC and or MASPC and/or LSP)

Prepare freezing buffer containing 90% human autologous serum and 10%

DMSO.

Count suspended cells, possibly in hemocytometer, assess viable cells using trypan

blue.

Do not preserve cells if the viability is less than 70%.

Suspend cellular product in freezing buffer and freeze in -80°C or in liquid
nitrogen.

Example 13.3: Short-period preservation of cellular product

Prepare preservation medium including growth medium containing 1-20%

autologous serum, with few or no other additives.

Count suspended cells, possibly in hemocytometer, assess viable cells using trypan
blue.

Do not preserve cells if the viability is less than 70%.
Maintain preservation medium with cellular product at 2-12 degrees C.

14. In accordance with some applications of the present invention, conditioned medium

collection and preservation is carried out using the following protocol:

Conditioned medium can be kept until use for growth medium preparation or for

therapeutic application.
Conditioned medium should be collected under sterile conditions.
Spin collected conditioned medium for 10 min at 450 g, 21 degrees C.
Collect supernatant in new sterile containers.
Filter supernatant through a 22 um (micrometer) membrane.

Aliquot conditioned medium to 0.5-10 ml sterile tubes and/or 50 ml sterile tubes,

pre-marked with donor details.

Keep at (-20) — (-80) degrees C until use.
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15. In accordance with some applications of the present invention, FACS staining is

carried out using the following protocol:

Cell staining protocol for FACS analysis can be done using common protocols
such as “FACS staining protocols" I and 1
(http://users.path.ox.ac.uk/~scobbold/tig/facsprot.html)

Example 15.1: Staining of Endothelial LSP enriched population.

FACS staining protocol with antibodies against:

Tube No. | Staining Aim of staining
1. Cells Un-stained control
2. CDA45-FITC (IgG1)
, Single staining for PMT and
3. CD45-PE (1gG1) _ '
compensation settings
4. CD45-APC (IgG1)
mlgG1-FITC
5. mlgG1-PE Isotype control
mlgG1-APC

CD184 (CXCRA4)-FITC (IgG1)

6. CD144-PE (IgG2a) Specific staining
CD34-APC (IgG1)
Ulex lectin-FITC

7. Specific staining
Ac-LDL-Dil
CD141-FITC (IgG1)

8. Specific staining
CD304-PE (IgG1)

CD220-FITC (IgG1)
9. Specific staining
CD221-PE (IgG1)

16. In accordance with some applications of the present invention, immunohistochemistry

staining (THC) is carried out using the following protocol:
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Cell staining protocol for IHC and/or immunoflouresence analysis can be done

using common protocols such as "Immunofluorescence Double Staining Protocol -

Parallel Approach"
(http://www.ihcworld.com/_protocols/general_IHC/immunofl_double_parallel.htm )
Example 16.1: IHC staining protocol for Endothelial LSP
Slide No. | Staining Aim of staining
1. mlgG1-FITC Isotype control
2. mlgG1-PE Isotype control
3. CD144-FITC Specific Staining
4. CXCR4-PE Specific Staining
Ulex-Lectin-FITC
5. Specific Staining
Ac-LDL-Dil

17. In accordance with some applications of the present invention, a tube formation assay

is carried out using the following protocol:

Tube formation was tested using the ECM625 (Chemicon) in vitro angiogenesis

assay kit.

Angiogenic pattern and vascular tube formation was numerically scored as

described by Porat Y. et al. 2006 (Br J Haematol. 2006;135:703-714).

18. In accordance with some applications of the present invention, secretion of cytokines

from harvested cells is assessed using the following starvation assay protocol:

Culture 0.5-1 million cells per ml overnight in 24 well plates in serum-free

medium (e.g., X-vivo 15).
Collect starvation assay supernatant (SAS) and spin at 450g for 5 minutes.

Transfer supernatant to an eppendorf tube and freeze at —80 degrees C until ready

to test cytokine secretion.
Example 18.1: Cytokine Antibody Array

Detection of a panel of secreted cytokines is done using commercially semi-quantitative

kits such as RayBio® "Human Angiogenesis Antibody Array 1" (Cat# AAH-ANG-1;
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http://www.raybiotech.com/manual/human_manual.pdf) and/or RayBio® “Human
Growth Factor Antibody Array 1" (Cat# AAH-GF-1) and /or Milliplex Human
Cytokine/Chemokine Immunoassay (Cat.# MPXHCYTO-60K-07;
http://www.millipore.com/catalogue/item/mpxhcyto-60k) In accordance with some
applications of the present invention, DCP capability of phagocytosis and antigen

presentation is assessed using the following protocol:

Semi-quantitative detection of phagocytosis of stained particles is done using a
commercial procedure such as "CytoSelect™ 96-Well Phagocytosis Assay" (Cell Biolabs
cat. CBA-224; http://www.cellbiolabs.com/send.php?mainID=661)

19. In accordance with some applications of the present invention, stem and progenitor

cells capability to form cell colonies is assessed using the following protocol:

Detection of a panel of colony types is done using a commercial procedure such as
"Procedure for the Human Colony Forming Cell (CFC) Assay Using Methylcellulose-
based Media" (R&D system Inc. Cat. # HSCO001, HSC002, HSC003, HSC004 and
HSCO005; http://www.rndsystems.com/DAM_public/5664.pdf).

20. In accordance with some applications of the present invention, stem and progenitor

cells migration capability is assessed using the following protocol:

Quantitative detection of migratory cells is done using a commercial procedure
such as "A quantitative cell migration assay using ThinCert™ cell culture inserts"
(Greiner : Bio-One;
http://www.greinerbioone.com/UserFiles/File/ThinCert/492en_Protocol_Migration_Assay
.pdf).

21. In accordance with some applications of the present invention, stem and progenitor

cells engraftment capability in a tissue is assessed using the following protocol:

Detection of metalloproteinases-9 (MMP-9) is done using a commercial procedure
such as " SensoLyte Plus™ 520 MMP-9 Assay Kit *Fluorimetric and Enhanced
- Selectivity*" (AnaSpec, Inc; http://www.anaspec.com/pdfs/72017.pdf).

Cytotoxic lymphocyte reaction assay (CTL)
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In accordance with some applications of the present invention, a cytotoxic
lymphocyte reaction assay (CTL) assay is carried out using the following protocol

(typically, the CTL is conducted to assess the cytotoxic reaction of the LSP-aCCP):
Step 1: Preparation of target cells for targeting by LSP-aCCP in the CTL

Collect Target Cells (K562 (cell line) or PBMC from unrelated donor or any other
cells) from flask into 50 ml tube.

Wash the flask with5-10ml PBS and add to the 50 ml tube.
Spin cells 7 min, 300 g, 21 degrees C, accelerate 9, brake 5.
Discard supernatant and gently resuspend cell pellet.

Add 10 ml PBS by washing tube and gently resuspend cells (possibly by
pipettation).

Spin cells 7 min, 300 g, 21 degrees C, accelerate 9, brake 5.

Discard supernatant and gently resuspend cell pellet.'

Add 3-5 ml PBS (according to cell pellet size). |

Take samples of cells for counting in trypan blue.

Calculate the volume for 3 million target cells.

Transfer 3 million target cells into 15 ml tube.

Spin cells 7 min 300 g, 21 degrees C, accelerate 9, brake 5.

Discard supernatant and gently resuspend cell pellet.

Add 1 ml PBS.

Gently resuspend cells by repeat pipetting. Avoid generating bubbles.

Prepare fresh intermediate dilution of 50uM(microMolar) CFSE {1:100 from the
5mM stock (cat#65-0850-84 — eBioscience, preserved at -20 degrees C)}.

Add 5 ul of diluted CFSE to the cells (final concentration 0.25 uM).
Incubate tubes 15 minutes at room temperature protected from light.

After incubation, add 3 ml CTL medium (RPMI +15%FCS) per 3 million cells.

67



Avg 4.8 27.4 11.1 1.3 28.6 28.1 p<0.002 p<0.002 Figs. 2A-B are
graphs representing flow cytonetry i munostaini ng anal ysis of PBMC and of
t he DCPs ne{&jsdsf romthe PBMC, in accordance with so ' ions of
t he pr ese‘gt6 inl?/&é)nt?on. In addition to an enriched popul g?;gﬁﬂ%{;/ﬁ%%&,sot he DCP
al so contains an enriched popul ation of steniprogenitor cells. Figs. 2A-B
show t he enri chrent(Note: Seaum py nepded tostop ¢hd €FSR birdingDEpetionh jush atisass 10%

generated from PBMC in Sié ‘Wﬁ' (r)rpizai ned fromthe set of experinents
descri bed herei naboVe™ Fgglfﬂ) AB™ ol | owi ng the generation of the DCPs,

t he stem progenjtor cells e sorted i nost ai ni pg and FACS anal ysi s
in order to det %P‘Hicﬁ‘gs Jéﬂ"rl?gﬁ(ﬁvﬁ’rfl ‘E)efgrietg%ﬁ‘%%tﬁ?t gﬁaﬂﬁg s in the DC?.

In addition to the experinmental exanples and gat shown herein, the

i nventors of thBISsprdsupgmatant and genthnresuspgad celbp @Bi ti onal independent
experiments (thus, collectively, including the experinments specifically
descri bed her ei Add3-3 wl §TLonediom; ygwupshingdibe andggntiysespspendcsshe (Rasgigly bybat a
col | ected &irgt@t}olﬂz 39 i ndependent experinents show i ncreased percentage of
st eni proge Pror cél | s expressing CD34 and are CD45Diml - from1.4+4/-0.2%in

the PBMC to 3.2%/-0.6%in <0. 005. Fi q. [ esents flow cytonetry
i munost ai ni ng W&Icﬁ&Zmd'?Bpﬁg’%%%g%aﬁﬁh%a?%}’@gggamunt of

stem progenitor_cells in the PBMC as determ ned expressi on of both CD34
and CD45Di i -, Discard sppeatgp ﬁ&g@gFﬁsgsﬂﬁ%ﬁ}Q&ﬁl%t ry i mmunostai ni ng

anal ysis of the DCP obtained fromthe PBMC. The results show the e,n[i chment
of stent progeni 88 2ctml €T ymaediamdyeyashimsbe arr gendlycespspeng cells passibhydp

conpar ed tgi tLhg: SBVC. Table Il is a table representing the enrichnent
of stem pr é’enl{o' cells that are CD34 positive and CD45Dim - in the DCP

comared to they BBl LAl 8 YiRs \GpBLORRAY ePadFagid RcoiRAgabae W th

reference to Fi rcent ages C at express CD34

and are CD45Di ni,-. wer.e increased in the, DCP,co e o the PBMC, from
whi ch the DCP Uégmgcsﬁ%?gvaas%@ %‘?ﬁ’?eéfﬁwéﬁ?el‘?fstg&gg’mg‘%m in Table Il was
determ ned by dividing the percentage of cell ving a given
characteristic PHcAdsUpgpaigt %@é%@?’&?ﬁf@@gcﬁﬁpg L1 s havi ng t hat

characteristic in the PBMC [enrichnent= % n DCP/ % in PBM].
Add 2 ml PBS.

Spin cells 7 min 300 g, 21 degrees C, accelerate 9, brake 5.
Discard supernatant and gently resuspend cell pellet.

Calculate needed volume of CTL medium to get a target cell concentration of 0.5

million cells/ml (so that aliquot of 100 ul contains 50,000 stained target cells per tube).
Resuspend the cells in the CTL medium.

Step 2: Mixing Target and Effectors Cells
Determine the total cell concentration of effectors cells of the LSP-aCCP.
Add 100 ul of target cells (K562) to all experimental FACS tubes.

In this test several target/effectors ratios such as 1:0,1:0.5, 1:1, 1:5, 1:10,
1:50, 1:100 will be examined.

Add Effectors Cells suspended in CTL Medium, up to 100 ul per tubes.

Adjust the volume of each sample 400 ul.
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Incubate 4 hours in 37 degrees C 5% CO2.
20 min before the incubation is over prepare control tubes:

Tube of viable target cells (prepared from step 1) stained with CFSE + effectors
cells (1:10) dually stained with 7-AAD.

Tube of viable CFSE stained target cells dually stained with 7-AAD.
Tube of killed CFSE stained Target Cells dually stained with 7-AAD.
Note: calibrate all control tubes to t=0.

Use 0.1 million target cells for each control.

Adjust the volufne of each control to 200 ul.

Add 5 ul 7-AAD to the sample tubes.

Incubate on ice for 15 min protected from light.

Set up the FACS gating and compensation based on control cells.

Step 3: Preparation of dead cells control:

Add 5 ul of TritonX-100 100% or NP-40 to the CFSE stained target cells (from
step 1).

Incubate 5 min in RT.
Add 3 ml PBS. -
Spin cells 7 min, 300 g, 21 degrees C, accelerate 9, brake 5.
Resuspend the cells in 200 ul CTL Medium.
CTL Medium preparation (good for K562 growth):

Prepare CTL medium according to the table below:

CTL Medium

Componerit

Volume ml

RPMI (ml) 1 83% 417
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FCS (ml) 15% 75ml
L-Glutamin (ml) 1% Sml
Antibiotics
1% Sml
(Strep+Pen) (ml)
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EXPERIMENTAL DATA

The experiments described hereinbelow were performed by the inventor in
accordance with some applications of the present invention and using the techniques

described hereinabove. -

Experimental Example 1: Isolation of DCP

In this set of experiments, directing cell populations (DCP), having an enriched
population of dendritic cells (DC), were generated from PBMC. First, peripheral blood
was extracted from ten human donors for use in ten respective experiments. The PBMC
was obtained by prelirhinary processing of the peripheral blood by use of Ficoll density
gradient, in accordance with the protocols described hereinabove with reference to
Example 1.1, extraction of peripheral blood mononuclear cells (PBMC). Plasmacytoid
and myeloid dendritic cells were then isolated from the PBMC using cellular markers-
based procedures in accordance with protocols described hereinabove with reference to
Examples 3.1, and 3.4. It is possible (although not included in this experimental example)
to isolate the dendritic cells from the PBMC using cellular markers-based pfocedures in
accordance with protocols described hereinabove with reference to Examples 3.2, 3.3, 3.5,
or 3.6. The obtained DCP-enriched population of cells was further sorted by
immunostaining and FACS analysis based on cell surface antigens in accordance with
protocols described hereinabove with reference to Example 15, in order to determine
enrichment of the DCP. Results of the enrichment include an increased percentage of the
cells expressing the markers CD141, CD304 and CD86 (from 24.8% in the PBMC to
54.2% in the DCP; data not shown). In addition to the experimental examples and data
shown herein, the inventors of the present application conducted additional independent
experiments (thus, collectively, including the experiments specifically described herein, a
total of 42 independent examples were conducted). Data collected from the 42
independent experiments show an increased percentage of DC cells expressing the
markers CD141 and CD304, from 7.5% in the PBMC to 43.3% in the DCP; the
percentage of CD141 increased from 4.6+/-0.5% in the PBMC to 21.7+/-1.9% in the
DPC, p<0.001; and the percentage of CD304 increased from 2.9+/-0.5% in the PBMC to
21.6+/-2.0% in the DPC, p<0.001.
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In this sebefi@agri ments, DCPs, having an enriched popkiraii@fombss
dendritic cells (DC), were generated from PBMC, as described in Exanple 1.

Pl asmacytoid and nyeloid dendritic cells (DC) were then separated fromthe
PBMC by use of Biggel A are smpheraprossaiéang Jowcedemetry pmapnaestaiameeanglysy of

prot ocol s r r t t. . .of

Cbt ai med DEP e BREERL AR R Ro it e IEY B BE SR (SRR ool gAY
cont ai ni ngotsthinké &sin the PBMIC Gh agaurdaree mith somel dgplitatidapaf the préseiit iovensionhout
20- 50 ng/m [1L-10, and 1-20 ng/m VEG- for 0.5 hours to 3 days in

accordance W t hFigl DA @efbsentielsv toahette iR inuabariaing dnblysiefof (e RBMCoshowanp| es
5.1, 6.4, and 8.1. It |stp033|ble (al though not_included in this
exper i ment afypisahpercentageptded | 4 myeleiddets (on fé@|X§xas}n aaé&%?i&)éﬁd%asmammd

protocol s geaqphhed \ske] HRRAYPRNIC PEALANCURe pbRIATBE BF: Bxteshdine: 2

or 8.3. Theé was sort by 1 mmunos alnlng a anal yS|s
cel | surf amerkent inglneriginal ABMCE i$ vergdte (i this saimpleat4%o\GID 1 lnandlf 0.9 YeCIDXTHA).
Activation of the DCs was determ ned by increased percentages of CDl41
positive cells Pigl hBrrepresentOflow alytodietAniinmhigosedsiag ahalysinof the DCP@btaided n
t he CD141 expressing cells
from the PBMC. The results show the enrichment of CD141+ myeloid DC (on the X
axis) and CD304+ plasmacytoid DC (on the Y axis) in the DCP compared to the PBMC.
Typically, there is little or no cross-expression of these markers in a resting DC
population. Isolation of two different cell populations was achieved resulting in 30%

CD141 and 31.8% CD304.

Table I is a table representing the enrichment of myeloid DC and plasmacytoids
DC in the DCP compared to the PBMC following the procedures described hereinabove
with reference to Fig. 1A-B. As shown, percentages of CD141 (myeloid DC) and CD304
(plasmacytoids DC) were increased in the DCP compared to the PBMC, from which the
DCP was generated. The Enrichment Factor shown in Table I was determined by
dividing the percentage of cells having a given characteristic in the DCP by the
percentage of cells having that characteristic in the PBMC [enrichment = %in DCP/ % in
PBMC].
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including the experiments specifically described herein, a total of 39 independent
examples were conducted). Data collected from the 39 independent experiments show
increased percentage of stem/progenitor cells expressing CD34 and are CD45Dim/- from
1.4+/-0.2% in the PBMC to 3.2+/-0.6% in the DCP p<0.005.Fig. 2A represents flow
cytometry immunostaining analysis of the PBMC showing a typical amount of
stem/progenitor cells in the PBMC as determined by expression of both CD34 and
CD45Dim/-.

Fig. 2B represents flow cytometry immunostaining analysis of the DCP obtained
from the PBMC. The results show the enrichment of stem/progenitor cells that express
CD34 and are CD45Dim/- in the DCP compared to the PBMC.

Table II is a table representing the enrichment of stem/progenitor cells that are
CD34 positive and CD45Dim/- in the DCP compared to the PBMC following the
procedures described hereinabove with reference to Fig. 2A-B. As shown, percentages of
cells that express CD34 and are CD45Dim/- were increased in the DCP compared to the
PBMC, from which the DCP was generated. The Enrichment Factor shown in Table II
was determined by dividing the percentage of cells having a given characteristic in the
DCP by the percentage of cells having that characteristic in the PBMC [enrichment= %in
DCP/ % in PBMC].
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TABLE 11

. V;A)';’célls expre;ssi;lgi R *

. CD34and CDASP®

Bxp | .| | Esrichment

| N(Oy-» ) YPBMC\ DCP .Facitot

1 0.5 16.6 332
2 0.3 8.4 28.0
3 | 1.4 33 2.4
4 2.0 7.3 2.1

. U
] 0.4 25 6.3
6 0.4 4.9 12.3
7 1.3 6.9 5.3
8 0.3 9.2 30.7
9 0.2 | 1.8 9.0
10 31 | 12.3‘ 4.0
11 0.8 1.7 2.1
Avg 1.0 6.8 | 12.4

p=0.0020
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Experimental Example 2: Activation of DCP

In this set of experiments, DCPs, having ah enriched population of dendritic cells
(DC), were generated from PBMC, as described in Example 1. Plasmacytoid and myeloid
dendritic cells (DC) were then separated from the PBMC by use of a cellular markers-
based procedure in accordance with protocols described hereinabove with reference to
enrichment of DC. The obtained DCP was further activated by incubation of the DCP in
a medium containing at least 10% autologous serum, 5 IU/ml Heparin with or without 20-
50 ng/ml IL-10, and 1-20 ng/ml VEGF for 0.5 hours to 3 days in accordance with
protocols described hereinabove with reference to Examples 5.1, 6.4, and 8.1. It is
possible (although not included in this experimental example) to activate dendritic cells in
accordance with protocols described hereinabove with reference to Examples 6.3, 6.5, 8.2,
or 8.3. The DCP was sorted by immunostaining and FACS analysis based on cell surface
antigens in order to determine the activation of the DCP. Activation of the DCs was
determined by increased percentages of CD141 positive cells within the population and

increased intensity of CD141 in the CD141 expressing cells.

In addition to the experimental examples and data shown herein, the inventors of
the present application conducted additional independent experiments (thus, collectively,
including the experiments specifically described herein, a total of 24 independent
examples were conducted). Data collected from the 24 independent experiments show
that the percentages of activated cells rose from 6.6+/-1.4% in the freshly isolated
population to 27.9+/-2.7% in the post activated population p<0.001.

Reference is made to Figs 3A-B. Fig. 3A represents flow cytometry
immunostaining analysis of the DC-enriched DCP prior to activation, showing a typical
percentage of CD141 expressing myeloid DCs, and of CD303-expressing plasmacytoid
DCs present in the DCP.

Fig. 3B represents flow cytometry immunostaining analysis of the DC-enriched DCP after
activation, showing a typical percentage of CD141 expressing myeloid DCs, and of

CD303-expressing plasmacytoid DCs present in the DCP.
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Experimental Example 3: Enrichment of TDC-derived MASPC

In this set of experiments, a population of TDC was isolated from the PBMC and
enriched by depletion of CD8 and CD56-expressing cells as described hereinabove with
reference to the method, “Isolation of Stem and Progenitor cells.” First, peripheral blood
samples were collected from nine human donors for use in nine respective experiments.
The PBMC were isolated from the peripheral blood samples by use of a Ficoll density
gradient, in the manner described in Experimental Example 1. The desired TDC were
then generated from the PBMC and enriched by binding of specific antibodies to
undesired cell populations expressing CD8 and CD56 (T cells and NK cells respectively),
and these cells were subsequently removed in accordance with protocols described

hereinabove with reference to Example 2.6.

It is possible (although not included in this experimental example) to work in

accordance with protocols described hereinabove with reference to Example 2.4.

In addition to the experimental examples and data shown herein, the inventors of
the present application conducted additional independent experiments (thus, collectively,
including the experiments specifically described herein, a total of 43 independent
examples were conducted). Data collected from the 43 independent experiments show
reduced percentage of TDC expressing the markers CD8 and CD56 in the TDC in
comparison to their percentage in original PBMC; the percentage of CD8 decreased from
22.8+/-1.1% in the PBMC to 2.9+/-0.4% in the TDC, p<0.0001; the percentage of CD356
decreased from 21.1+/-1.6% in the PBMC to 8.5+/-1.4% in the TDC, p<0.0001.

Figs. 4A-B are graphs representing flow cytometry immunostaining analysis of
PBMC and of an enriched TDC (tissue derived cells) population, generated in accordance

with some applications of the present invention.

t

Fig. 4A represents flow cytometry immunostaining analysis of the PBMC,
showing a typical percentage of CD8-expressing T cells, and of CD56-expressing NK
cells present in the PBMC.

Fig. 4B represents flow cytometry immunostaining analysis of the enriched TDC

population obtained by depletion of CD8 and CD56-expressing cells from the PBMC. The
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results show the depletion of CD8 and CD56-expressing cells in the TDC compared to the
PBMC from which the TDC were obtained.

Table III is a table representing the enrichment of the TDC, achieved by depletion
of CD8 and CDS56-expressing cells in accordance with the procedures described
hereinabove with reference to Fig. 3A-B. As shown, percentages of CD8 (T cells) and
CD56 (NK cells) were decreased in the TDC compared to the PBMC, from which the
TDC was obtained. Enrichment in this set of experiments results from the depletion of
selected populations of cells from the TDC. The Enrichment Factor shown in Table III
was determined by dividing the percentage of cells having a given characteristic in the

TDC by the percentage. of cells having that characteristic in the PBMC [enrichment= %in

TDC/ % in PBMC].
TABLE III
Exp No. | ‘

1 237 24 9.9 3 33
2 16.4 29 5.7 124 23 54
3 8.8 2.2 4 22.3 4.7 - 4.7
4 20.1 0.1 201 25.5 13.4 1.9
S 11.9 0 >200 8.9 7.2 1.2
6 234 0.4 58.5 20.2 5.4 3.7
7 15.5 9.2 1.7 21.8 0.3 72.7
8 31.1 3.7 8.4 22.7 4.5 5
9 18.5 1.5 12.3 18.4 4.1 4.5

Avg 18.8 2.5 37.7 18.0 5.0 114

P<0.0001 P<0.0001
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78 WD 2011/ 007348PCT/1L2010/ 000558 Experinental Exanple 4:
Characterization of LSP of EPC-Ri ch MASPC - Morphol ogi cal anal ysis I n
this set WH01RAFIMENtS, a DCP was co-cul tured wi th TDCpii/idd&h00s$s
generate a popul ation of |ineage-specific precursors (LSP). The LSP

generated in this set of experinents was an endothelial_progenitor cell
(EPC) - r i crExpesinrentad [Example 0 P -

prot ocol s @§%£le§gﬂrﬁ%§:sﬂabove in Experinental Exanples 1 and 2. The

i sol at ed rt ai ned and activated in a nmedium for enhancenent
of DCP using the protocols descri repr i [ le 2.
The activated Rag (ﬁﬁiéﬁe’g%érg%latqgggs@ Wit @%gi\%\&a?égﬁ E]é’gégttgvl&te %{é’tw
protocol s glpsktibheast hesagerphofe prdubsore {ESBYICETHeo LEB- gerletated iy this settafvat ed

MASPC and TDC to generate LSP.in accaordange w th, prot s_descri hed
her ei nabo\REPGHMAAL éfYaéraé‘_n%‘EioflEhEkaWﬁF’&"réeﬁ g AT Fst 8 fb‘ggs“(*lﬂ c
(al t hough O%:g[arg{eg%dfg %an'gﬂ PEME RiHRGhe PRIN®Is GsaTtderdifabdRE kn ERpaaasitdlance

wi th prot escri bed hereinabove Wth reference to Exanples 6.7, 6.8,
and 8.6. Exampl&hkealCP Fheliso@dRER wisgheumeimtainedsanduasntivated in aswedive fered

plastic tissue culfu | at e Cells re.mgint ai ned in-.a nedi I ni ng
at | east 1?5‘3@%??’(5’%@%‘598%% egrofqu};@%ﬁgﬁ%ﬁilﬁrwz}bﬂv%p i eﬁlgluetn%ﬁm&-&g%b%g/ m

I L-10, andy 1-3Q Ngvhied BER. wahtheB@LHuY&ES weth aMDEdineX@btiacs3 withy protddoher
experinmental data show that the cells were naintained in a nedium

cont ai ni ncdeatritedamreingyavaith exferngaces tor emrulgs afl Aativated pPAASRCndnTBE to

i thout 1-50 ng/ mol L-10, and 1-20 ng/m. VEGE. not * sh
2011/ 00734386R1K 138157 driosERtroyE aRels GfibetCh e Bo R g e 1o

Fig. 5 is exdngRéeseah@gisve photom crograph of an endothelial progenitor
cells (EPC)-rich multipotent adult steniprogenitor cells (MASPC)

popul ation, gengrataekible @RESIHANE Enuldd HOERs RRPerirtaitdlonample)t toewpikeent
invention. Fig. 5 shows the norphol ogy of an endothelial progenitor ce]l
(EPC) popuicseidenceguitie peteadlsgeseriedhsrainaboye with referenee e, fxamples 6.7, 6.8, an
human- PBI\/[_‘%ﬁeri ved DCP and TDC as descri bed herei nabove. As shown,

el ongat ed and spi ndl e-shaped cells are typically observed in cultures of

EPC-ri ch MASPC. Fig. i s a.,photom crograph of - nd
TDC, cultured i FPa&& 85%cT§®i ‘?’?{etmgtegrod‘cgrdﬁ? g]'aoers@? frﬁée)ﬁg#éeé élia%g (?{C/;gl.l@
| mages wer g1k piabld del® Weord Qintaigd fin @ahediomotortalhingr#t dedSCPO%Dautologous

Fig. 6B is a photom crograph of an LSP (I|ineage-specific prec ) .of
EPC-rich MESPG It Hepariasviith phylth%rﬁor%n%% dbit 10y prd bfzotf’rggn&%%{lﬁﬁ%c

descri bed jn.Fig, I S tai J ik [ o
cul t ur oq. EBErE e upelF B 274 Bafl) SUIF e AL TRIT, ol calls Percsp o
EPC- R ch MaghGinedsiar § ardiunmesiteiningaatdegshy 6Voduiglogals seatmy$-2§ IU/ml Hepanin t hi s

set of experinments, an_LSP of EPC-rj MASP s .generated. fromthe

co- cul t ur i W§h&F WithautAQ pee- ket Q‘é‘{if‘geﬁg?%]g%éﬁﬁgr(d%ﬁ‘ﬂ M).as descri bed
her ei nabove with reference to Experinental Exanples 1, 2, 3, and 4. The
presence of endothelial progenitor cells (EPC) in the culture was then
assessed on day 3-4 of culturing, and was determ ned by FACS anal ysis by
co-staining with FITC | abel ed anti body against Uex |lectin and

1,1 -dioctadecyl - 3,3,3",3 -tetranethyl -i ndocarbocyani ne perchl orate

| abel ed Acetyl ated Low Density Lipoprotein (Dil-Ac-LDL) Ac-LDL. FACS
staining was perforned in accordance with protocols described herei nabove
with reference to Exanple 15. Fig. 7 represents flow cytonetry

i mrunost ai ni ng anal ysis of typical LSP of EPCrich MASPC, showi ng (in the
gated area) the percentage of EPC that stained positive for both DI -Ac-LDL
upt ake and FI TC- U ex-1ectin binding. Table IV is a table representing
average flow cytonmetry i munostaining results obtained from six i ndependent
experinments which were conducted in accordance wth the
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procedures described herei nabove with reference to Fig. 7. As shown in
Table 1V, co-culturing of DCP and TDC typically yields an EPC-rich MASPC

havi ng at\gt%ggglzoogﬁg{ow\gi ability (88.8%as shown in the ta?g?"g%}?&mdogﬁst 1%

CD141 (2.
the table),

at

in the table), at |east 5% CD304 as shown in
| east 7.5% hemat opoi etic stenf progenitor cells (27% as

shown in the taBéfelenemid madeltefitgs 20%EP8s (36. 9% as shown in the table).
In addition to the experimental exanples and data shown herein, the
i nventors of t hBigpiSeseatreprepdnitatviei photoroivdegra ofickai endotizdlial paegseitore nells

e [ t hus, |l ecti | [ | udi h i . i fi
desor | bed (RECOMEN mufipotant afuls ey BEgEminee 5y MTAPES) REPuaadhcopelid W a
col | ected fJ.0fahbewithdSRE BRI SALST th{fﬁfé:)g&?tﬁﬁ@ﬂ‘tib(ﬁ.qii S5 sHowsSie @forpifdfogdyl ch

MASPC having 89.3+1-1.9% viability (n

. 7+1-1.49% CD141 (n=10),

22. 5+1- 3. 266 @D3Bdothelid erogdrétos-«ell4(ERG)hpemtaisoi serierated diyf heogopilfusingcef | s

0o oot HOaRE dprame ey cae it DBy G oyt kel e AL EROWP

Aver age % Gbaddial ah@! dpindhé-sliupad dedBsr are Wipidally i dbseBBd 8in2 cOlth¥Es «fX BPEasiing

CD141 in the

SP of EPC-Ri ch MASPC 2.9 0.9 DCP expressing CD304 in the LSP

of EPC- Ri cMAMRSPC 28. 9

Fig. 6A is a photomicrograph of co-cultured DCP and TDC, cultured in
accordance with the procedures described hereinabove. Images were obtained from x200

magnification of cultured DCP-TDC.

Fig. 6B is a photomicrograph of an LSP (lineage-specific precursors) of EPC-rich
MASPC culture, resulting from the co-culture of the DCP and TDC described in Fig. SA.
Images were obtained from x200 magnification of cultured EPC-rich MASPC.

Experimental Example 5: Characterization of LSP of EPC-Rich MASPC — surface

markers and phvsiological activity

In this set of experiments, an LSP of EPC-rich MASPC, was generated from the
co-culturing of a human-PBMC-derived DCP together with TDC, as described
hereinabove with reference to Experimental Examples 1, 2, 3, and 4. The presence of
endothelial progenitor cells (EPC) in the culture was then assessed on day 3-4 of
culturing, and was determined by FACS analysis by co-staining with FITC-labeled
antibody against Ulex lectin and 1,1'-dioctadecyl — 3,3,3',3'"-tetramethyl-indocarbocyanine
perchlorate labeled Acetylated Low Density Lipoprotein (Dil-Ac-LDL) Ac-LDL. FACS
staining was performed in accordance with protocols described hereinabove with

reference to Example 15.

Fig. 7 represents flow cytometry immunostaining analysis of typical LSP of EPC-
rich MASPC, showing (in the gated area) the percentage of EPC that stained positive for
both Dil-Ac-LDL uptake and FITC-Ulex-lectin binding.

Table IV is a table representing average flow cytometry immunostaining results

obtained from six independent experiments which were conducted in accordance with the
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descri bed NRLESAP NG Yhd ArSc itiel %igfas@ﬁpewﬁ%@ésﬁq RIfE af feaft 8% and
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CO- expr esshdiy Qg%ﬁ’i?or(éélﬁ@iﬁﬁ% KRN0 WA Gn GR2 0 (aHdCat2bast 20% EPCRE38I9YS, as
representing gv rage flow cyfometry immunostaining obtained from
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procedures described herei nabove with reference to Experinmental Exanples 1,
2, 3, and 4 andnRAdiSosttaitind expepmeniat exanfiizsapl datd Shown herein, Ge inwentarsi ofg  of

DCP and TDC typi cal | ields. an ISP.of EPG-rich MASPC having, at,least 2.5%
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descri bed ¢xpressipg/Gdshand D4 prHy and 28.5+- 34n% EPCro-gxpressinggpex lpctin
MASPC wer e | at,edr 4 4 Il plastic tissue culture plates at

concent rat"llntglr?ll%g’fkg(s)?g‘-%g;%ﬂ&gﬁq{)\gn/ m. Cells were maintained under starvation
conditions in a serumfree nmedium (e.g. Taﬁevi\yo 15 (TM or Biotarget-1
(TM) without any additives for 18-48 hours. ‘Sol uble nol ecul es secretion
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ref er ence |[th=éxanpl es 18 and 19. neddo348PCT T P201d/ 000558

Viability 88.8 2.0
DCP expressing CD141 in the LSP

2.9 0.9
of EPC-Rich MASPC
DCP expressing CD304 in the LSP

28.9 6.4
of EPC-Rich MASPC
MASPC co-expressing CD34 and
CD184" in the LSP of EPC-Rich 23.0 4.1

MASPC

EPCs co-expressing Ac-LDL
Uptake and Ulex lectin in the LSP 36.9 5.5
of EPC-Rich MASPC
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Resul ts obtained fromindependent experinments which were conducted in
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accor dance r¥fetdncs RyEkaiphlsi 18ainiq9s of the present invention. In this
application of the present invention, the LSP conprises a MASPC-rich LSP
and DCP. Fig. 9A shows the percentage of stem progenitor cells
co-expressing CD34 and CD184 in a typical expanded MASPC culture (i.e., the
MASPCrich LSP). Fig. 9B shows the percen ?ges of DCP (of the MASPC-rich
LSP) having cells expressing mainly CD302“and cells expressing CD141.

Table Vis a table representing average flow cytonetry inmmunost ai ni ng
results obtained from seven i ndependent experinments which were conducted in
accordance with the procedures described herei nabove with reference to
Figs. 9A-B. As shown in Table VI, co-culturing of DCP and TDC typically
yi el ds an expanded popul ation of DC and of Stenf Progenitor cells having at
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TABLE V. Number experiments N = 7 Average % Stained Cells Standard Error
Viability 89.4 3.3 DCP expressing CD 141 in the MAPSC-rich LSP 6.2 2.9 DCP

expr essi ngoGRRAM74M the MAPSC-rich LSP 16.4 4.6 MASPC c (o8 CD34
and CD184 in the MAPSC-rich LSP 27.6 6.1 PCRAPIAGH00SS

Results obtained from independent experiments which were conducted in
accordance with the procedures described hereinabove, show that co-culturing of DCP
and TDC typically yields an EPC-rich MASPC secreting 6929+/-314 pg/ml IL-8 (n=6),
5.7+/-3.4 pg/ml IL-10 (n=6), 2.3+/-1 pg/ml VEGF (n=5) and 5.2+/-0.9 pg/ml basicFGF
(n=6). However, the LSP of EPC-rich MASPC do not secrete the pro-inflammatory

factor Interferon-gamma (IFHy).

Experimental Examplé 8: Characterization of LSP of EPC-Rich MASPC -

angiogenic goten_tial

In this set of experiments, an LSP of EPC-rich MASPC, was generated from the
co-culturing of TDC together with a human-PBMC-derived DCP, in accordance with the
steps described in Experimental Examples 1, 2, 3, and 4. The cells were then plated on an
extracellular methylcellulose matrix gel and the angiogenic pattern and vascular tube
formation of the cells was examined microscopically on days 1-14 of culturing in

accordance with protocols described hereinabove with reference to Example 17.

Fig. 8 is a photomicrograph showing tube formation in EPC-rich MASPC,
generated in accordance with some applications of the present invention. Fig. 8 shows
typical tube formation in the LSP of EPC-Rich MASPC. As shown, semi-closed and
closed poAlygons of capillaries and complex mesh-like capillary structures were observed

and scored as grade 4.

Experimental Example 9: Characterization of MASPC-Rich LSP — surface

markers

In this set of experiments, the expansion and activation of MASPC and of DC was
achieved by co-culturing an activated human-PBMC-derived DCP together with an
MASPC-rich TDC population, in accordance with some applications of the present
invention as described hereinabove with reference to Experimental Examples 1, 2, 3, and
4. The DCP-TDC co-culture was then plated on serum- or plasma-coated plastic tissue
culture plates. Cells were maintained in a medium containing at least 5% autologous
serum, 20-50 ng/ml IL-10, 1-10ng/ml VEGF, and 5 IU/ml Heparin. Other experimental
data show that the cells maintained in a medium containing at least 5% autologous serum,
containing 5-25 IU/ml Heparin, 1-50 ng/ml IL-10, and 1-10ng/ml VEGF. The presence of

myeloid DC and plasmacytoid DC and stem/progenitor cells in the culture was assessed
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Experinmental Exanple 10: Enrichment of MASPC cells co-expressing CD34 and
CD 184 during culture generation of MASPC-rich LSP In this set of
experi nenve,2oamoepanded and activated popul ati on of MASETINZ8/g@BEs at ed
fromthe co-culturing of TDC together with a human- PBMC-derived DCP to

generate a SPC-rich, LSP, ,as descrihed. i [ el A fer. edo

Experi nent®l %gﬁp‘ifg"“&?‘m’r%éyﬁé?‘a‘gﬂ?%g‘é" BP Peége}ﬁ ?f%@?ciﬁ%g&éﬁﬁ%@&g&gnof CD
184, typi c@b14f, OB4MBBRE AR TD 183y fAas citemery. Qellowetestainel @ith ahwboelied of
culturing of the cells Results from 16 |independent experiments

conpari ng agaashEP3énCRO40 LI |and CRASH as desegibeshbareinalorp™iBurefirerse 0o and
at the ende%STsﬂ%i]rgé"%Io £ ab&,qle ﬁ)ow the enrichnment of this specific
e ce

sub- popul at’i on. rcent o S co-expressing CD34 and CD 184

i ncreased from,at least 2. 5% (0on [

Co- expressing ébfﬂd‘i‘ﬁa t%%l%ﬁ’?p\%/gén e@%’a@ﬁﬁﬁplg%é\?d péri)glﬁé)r%ﬁ oﬁggﬁe%rtl?ﬁg!vértltgrsa?f

| east 5% (@8 prseritapplicdtivn doadesed adfitieal arlependent expprieaisrthusSD3dleatiel ;D 184
was 14.4+1-2.99% at the end of culture perjod. Experi mantafl %aggl edljl:

Char act er i ipglpfligs e grpspimentsc gpecdeally ciessd iherep‘gt anfofal) ot 2jgndependen

2011/0073 4@5&4 s L\%«%& Q/og&%§%§lw&)s%%: col&tddhrSmSBE 291 in@RAALTES R rinRAts&rBANded

and activa popul ation o was generated fromthe co-cul turing of
TDC t oget hgeldwiof la ¥ ASPEhriclPRISE- lovinigy 213 DEP4%s videidity Bifed-1i 1Yo KEP EilndBdvé wi t h

reference to Experinmental le 9. The cells wer.e plated on an

ext racel | 4% SBoNY PRGN G2a TrberriopgiEnc Sfrm PEe B iela ghierp s CD34
proliferatiQmaad colony formation was exam ned mcroscopically on days
1-21 of culturing in accordance with protocols descri bed herei nabove with

reference to Exgpp i Rt el 19MexbErinBAEPERAE NhatCMREEIREReR Show
that co-culturing éo%x %nr%l gl%g fr%ll cael l'y y)(ilje?ds LSP of EaIIDC- rich MASPC and

MASPC- r i ¢hmbiSRikelvinngmedivenyorftainivigneg least 16%(a0Rdpgousaonim.c5-35 [gankHapdrng a
seeded ool wih or wittoRsd HRATILAD. T L BRTRT YRR i e s B0 T
phot om cr ograph_show n roliferation and colony formation,jn an ded
and activated p@%lcaUP‘g?g)éP“mP@- FQ‘%PF“B@F‘ ﬁ’éﬁ?é'?‘l%ﬁ“ésd% é”g?ldéu‘?f?%ﬁ‘ﬁgﬁg'f an
activat ed RuymarpPRNG dejel Meg, vililﬂﬂf;% heg+/ .69 @DlWP;SE’ﬁ4#I-§.b%T@®3O4 and

popul ation, 1 n accordance with sone plications of the present invention.
Fig. 9 sho¥&8+tipBUdienatdpoistiesstémyprdgenitorpahislentexpressing C D34 aed Bodil at i on of
MASPC. Cenerally, single stem progenitor cells that are capabl e of
proliferation gRefereateissimadé taBigs! DA, wehich @ad frapbd apresenting flewiaytometty

[ Bhot her MWBENSABRBARAERT QL o2 eRpahaB R AT VUt kd BogL L PR

MASPC was pests &5t HE PohHaRAY Sl clitBiMag Df MOscavhted huftin PBMUEided DCP
MASPC-ri ch DCz{ttR%lgetIEe:‘:gé\}/lvi tah a%/haS\/ed hl%man- PBCIVC- derived DCP as descri bed

her ei nabov ®geihthwithfz MSRC rich EP@ miopelatier, ibageqytencs. with somprpPligsiodhehi ned

b relimnpar rocess,. n f .the perjpheral bl . e i . it
o) ot ont 1 Stenr GRARIST B BERISTE! B Rt inRntBE o L5 SBmprfEne! 1Y
reference hvoaSP¢riREiSPNadl DEBMIFiEX9Ahewd the pdréivitagsast st¢m/peogehitorseillsof r ee
freezing nmedium at concentration of 2-15 mllion/nl for a E%itﬁ?ﬁ\ﬁksgég

weeks, in sxwersigeB3diand CREBhinot soneal eypanded MASREr @i
i . i | cells
e I

As a resul rrn TDC toget her 'with a thawed
human- PBMCexigressitetmaiely @B30vhid cedls\ekpriessingp@Bd4 human- bl ood buf fy- coat
derived DCP, an expanded and activated popul ati on of MASPC was gener at ed.
This procedure T¥ék 2034 h0RFIRB4RPKeIénting Qil/8ra@e Am8 citppietrgl immuynostatiingmesuBE
popul ati on of MASPC-rich LSP and DCP simlar to that descyjbed in .

Exper i ment abtaimed fjsne sewnandependent xpEER@YS Whishpyerg £on }GC\W‘{%‘i jepprgdanceqwjith

D304, 11. Zl%:) &%gduréasngesérgbeﬁ()/fie?e?lh$bsovg Quifi Rl Ertdentd I-QB Widpangs it in Table
V1, co-culturing of DCP and TDC typically yields an expanded population of DC and of

Stem/Progenitor cells having at least 80% viability (89.4%, as shown in the table), at least
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In addition to the experinmental exanples and data shown herein, the
i nventors of the present application conducted additional independent

experi menys 20figs4scol | ectively, including the experinepggsRgGbfosssl |y
described herein, a total of 3 independent exanples vvere conducted). Data

col |l ected fromthe 3 i ndependent ri rre ts show | d SPC-ri¢ch LSP
havi ng 90.150:GR Y (6:3%, al585@‘% t@ﬁtﬁﬁﬁ)dag é’n%lpg@ @‘f? &% or’ﬁ"bfrb nit or

cells co Al N 1643849 20 hefdalodbictid Neent 50/ RIGS cAR- @1RLESE fdwd X tHeectin
and upt akgﬁg%)e%c-LDL, aﬁdﬁg fer/equelnecly of ge 3% 9 %er 100, 000 seedgd

cell's. Expeblehental Exanple 13: Effect of DCP activation on the generation
of MASPCrich LSP In this set of experinents, an expanded and
activated popul ati on of MASPC was gefl‘e&rBiLEd’fromthe co-cul turing of TDC

t oget her \wt-h—a—hurar-—-RBMc—deri~ved- CR—2 leseyi-b B per i ment al

Exanpl es ngnbgrex?@pinfgms(:orrparl son n{ ep nad the co-culturing
of TDC together with (a) DCP that wias ac vat ed urs, and (b) DCP
t hat was cNLv,at ed for 21-22 hours. | Stdired €eper v conparison was

made betwgen the co-culturing of TDC toqet her w ) DCP t hat was
activated f\p 5 24 hours, and (b) %9{1 wapg actlvate for 21-22 hours
(data not Hd Tabl e VIl is tabl'e representing average flow
cytonetry |@Jnostal nl(ﬂg esu%e;s ob a| ned fromfwo i ndepefpdent experinents
whi ch wer é RdngtRressHs ¢P Hld8itince i th khe propedungs degcri bed

her ei naboyesaP8csiigwsg N Table VI, jco-culturing D& together with DCP
activated|for 3-4 hours or for 21-2P hours typi allv yields simlar
expanded [og of s{em progenitpr celI's havi ng: at

| east 80%vi ag%}k&@%gg% ?rggle 3-4 hpgias grpup, 4a1d 94. 8% for DCP 21-22
hours gr oyMABSCaiuhvitSRE n t he t abl e) at |l past 1% 6 (33.1%for DCP

3_4 hours ﬂl’ r\llp and QA ')O/n'Fr\l’ DCP 1 29 hao S grsup as SI Om I n the

1
L= | L [ A=y == mou

table), \MUREEE/QABABRETD3AGHA/ 090558 bt | east 546 CD304 (17.6% f or
DCP 3-4 hqurs group, and 19.4% for PCP 227.€2 holrs @loup, {as shown in the
table), arf @D184 méltle MAPSC- 17‘°*5Wﬁema1 opoi etic stenf progenitor cells (31.0%

an __oos

for DCP 3-%4hotrs—group, armd—S0- 0% Tor—DBEP—2t=22—ftours—group, as shown in
t he t abl e)ExpefBhéntyl Ex¥mpleaifre EnCichinenDoP MAISPEAtelbnca3exprissing ©ODB4 and

CD184 during culture generation of MASPC-rich LSP

In this set of experiments, an expanded and activated population of MASPC was
generated from the co-culturing of TDC together with a human-PBMC-derived DCP to
generate a MASPC-rich LSP, as described in hereinabove with reference to Experimental
Example 9. The percentage of cells co-expressing CD34 and CD184, typical of the
MASPC-rich LSP, was tested prior to and at the end of culturing of the cells.

Results from 16 independent experiments comparing the percentage of cell co-
expressing CD34 and CD184 prior to and at the end of the culture period show the
enrichment of this specific sub-population. The percent of cells co-expressing CD34 and
CD184 increased from at least 2.5% (on average, the percentage of cells co-expressing
CD34 and CD184 was 7.3+/-2.3%) prior to culturing, to at least 5% (on average, the
percentage of cells co-expressing CD34 and CD184 was 14.4+/-2.9%) at the end of

culture period.

Experimental Example 11: Characterization of MASPC-rich LSP — Clonogenic
potential
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Activation 21-22 hours Viability 94.2 94.8 DCP expressing CD 86 in the
MASPC-rich LSP 33.1 34.2 DCP expressing CD304 in the MASPC-rich LSP 17.

19. 4 MASRGoSQiEhRegSsi ng CD34 and CD184in the MASPC-ric 1
Experiment for generating an LSP-aCCP QCIT)%EZG%&O&S;SO

In this set of experiments, an expanded and activated population of MASPC was
generated from the co-culturing of TDC together with a human-PBMC-derived DCP as
described in hereinabove with reference to Experimental Example 9. The cells were
plated on an extracellular methylcellulose matrix gel and the cells ability for proliferation
and colony formation was examined microscopically on days 1-21 of culturing in

accordance with protocols described hereinabove with reference to Example 20.

Results from 16 independent experiments show that co-culturing of DCP and TDC
typically yields LSP of EPC-rich MASPC and MASPC-rich LSP havingicolony forming
cells (CFC), capable of generating a variety of cell colony types, at a frequency of 73.4+/-
14.1 per 100,000 seeded cells.

Reference is made to Fig. 10, which is a photomicrograph showing proliferation
and colony formation in an expanded and activated population of MASPC-Rich LSP
generated by co-culturing of an activated human-PBMC-derived DCP together with an
MASPC-rich TDC population, in accordance with some applications of the pre;sent
invention. Fig. 9 shows typical colonies in the expanded and activated population of
MASPC. Generally, single stem/progenitor cells that are capable of proliferation generate

short and long term cell colonies.

Experimental Example 12: Characterization of MASPC-rich LSP generated from
banked cells

In another set of experiments, an expanded and activated population of MASPC
was generated from preserved PBMC by co-culturing of thawed MASPC-rich TDC
together with a thawed human-PBMC-derived DCP as described hereinabove with
reference to Experimental Example 9. The PBMC was obtained by preliminary
processing of the peripheral blood by use of Ficoll density gradient, in accordance with
the protocols described hereinabove with reference to extraction of PBMC Example 1.1.
PBMC was frozen in serum-free freezing medium at concentration of 2-15 million/ml for
a period of 2-8 weeks, in accordance with the protocols described hereinabove with

reference to cryopreservation of cells (DC and or MASPC and/or LSP).

As a result of co-culturing of thawed MASPC-rich TDC together with a thawed
human-PBMC-derived DCP as well as with thawed human- blood buffy-coat derived
DCP, an expanded and activated population of MASPC was generated. This procedure
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LSP- aCCP Experinental Exanple 1: Procedure for isolating DCPs from PBMC
In this set of experinents, directing cell populations (DCP), having an
enri ched wepwl@hrag of dendritic cells (DC), were gener aredriviHHoRRVC.
First, peripheral blood was extracted from human donors for use in

i ndi vi dual experinents The PBMC was obtained by prelimnary processing of
t he peri pHegpiadllyhyioldd ahy.SEqwpolatimn e6MA R raich guséraad iRGR similgr tcibatdpasreedni t h

t he protocols descr] her ei % 4t f nc e 1

extracti or{no'?’(pﬁgmeﬁ_ti&g’ia ﬁ%og%%gngoﬁ&qaggge%ggﬁ Ieoél ?%’E%C@BW%I (1)% SRdhtic
cell's DC wgre,dEss, asdl @tgccells omck presstghMCDh g4 uadCDB4a cel | ul ar

mar ker s- based procedure in accordance with protocols described herei nabove
with reference 1hQdEAARD Ve SxperinRAhl 3xampled and dite SHowh Berfed, tholybntons of

i ncluded in this experinental exag{ée) to isolate the dendritic cells from
the PBMC ub¢ ntgsens|apnlieationeordyated addiionst indspendest expermenisddnsecallectively,

prot ocol s .descri bed .e] ] t L . 5,
DO 0COl 8 g R BRI LSRR Lo SP R pthtnt dafldh S
:j nmunost aivére Goadeeté)CSDanatoliktied famrdhen mekpendentf experimehisgdwow yrldsrafer to
etermne enrichnment. of the DCP. FACS.stainin s perfor i n . accordance

wi th prot dYeSECHad (e danimge PRABOVE2 MR %-Q%%é’@é, tang&Q%ﬂéeni%qpmetlc
Resul ts_of sl LAk & ilg'EDRASAA PH19ENLR09.59 HPTS EREXRESIfDI4L
and CD86. S{‘%@%f)e%%cent ages o%&%%hf eéxpressing cells increased fr)(k)% 1.1 % in
t he PBMC oUlegileain gndpugitaltei afinA¢-bDILO aB86ai frequiencyDIFCFEfdfS6t9 pey HI,MWpeseadrs

enri chnment Flactor of 5.6; the percentages of CD86 increased from22.9%in
the PBMC d0r'§i nal popul ation to 71.9%in the DCP refl ecting an average

enri chment_factor of 3.4. [Enrichnment %hi TAR Exp
No. %Cel | SExne X ¢ 1 13 Kffect of 1 98 _the genergtic ateld

Fact or PBMi.h LSP

In this set of experiments, an expanded and activated population of MASPC was

generated from the co-culturing of TDC together with a human-PBMC-derived DCP, as
described in Experimental Examples 1, 2, 3, and 4. Comparison was then made between
the co-culturing of TDC together with (a) DCP that was activated for 3-4 hours, and (b)
DCP that was activated for 21-22 hours. Other experiments show comparison was made
between the co-culturing of TDC together with (a) DCP that was activated for 0.5-24
hours, and (b) DCP that was activated for 21-22 hours (data not shown).

Table VI is a table representing average flow cytometry immunostaining results
obtained from two independent experiments which were conducted in accordance with the
procedures described hereinabove. As shown in Table VII, co-culturing TDC together
with DCP activated for 3-4 hours or for 21-22 hours typically yields similar expanded
populations of DC and of stem/progenitor cells having: |

at least 80% viability (94.2% for DCP 3-4 hours group, and 94.8% for DCP 21-22

hours group, as shown in the table),

at least 1% CD86 (33.1% for DCP 3-4 hours group, and 34.2% for DCP 21-22

hours group as shown in the table),

87



DC? Enrichment Factor 1 1.7 8.9 5.2 25.8 63.8 2.5 2 2.4 14.3 6.0 27.5 77.2
2.8

WO 2011/007348 PCT/IL2010/000558

at least 5% CD304 (17.6% for DCP 3-4 hours group, and 19.4% for DCP 21-22

hours group, as shown in the table), and

at least 7.5% hematopoietic stem/progenitor cells (31.0% for DCP 3-4 hours
group, and 30.0% for DCP 21-22 hours group, as shown in the table).

TABLE VI
DCP DCP
9% Stained Cells Activation Activation
3-4 hours 21-22 hours
Viability 94.2 94.8
DCP expressing CD 86 in the MASPC-rich LSP 33.1 34.2
DCP expressing CD304 in the MASPC-rich LSP 17.6 19.4
MASPC co-expressing CD34 and CD184in the 310 301
MASPC-rich LSP

Experiment for generating an LSP-aCCP

LSP-aCCP Experimental Example 1: Procedure for isolating DCPs from PBMC

In this set of experiments, directing cell populations (DCP), having an enriched
population of dendritic cells (DC), were generated from PBMC. First, peripheral blood
was extracted from human donors for use in individual experiments The PBMC was
obtained by preliminary processing of the peripheral blé)od by use of Ficoll density
gradient, in accordance with the protocols described hereinabove with reference to
Example 1.1, extraction of peripheral blood mononuclear cells (PBMC), Myeloid
dendritic cells DC were then isolated from the PBMC by use of a cellular markers-based
procedure in accordance with protocols described hereinabove with reference to Examples
3.4, and 3.1. It is possible (although not included in this experimental example) to isolate
the dendritic cells from the PBMC using cellular markers-based procedures in accordance
with protocols described hereinabove with reference to Examples 3.2, 3.3, 3.5, or 3.6.
The obtained DCP-enriched population of cells was further sorted by immunostaining and

FACS analysis based on cell surface antigens in order to determine enrichment of the
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31.5865.715.574.6 4.8 Avg 1.9 10.6 5.6 22.9 71.9 3.4 p<0.05 p<0.001

WO 2011/007348 PCT/IL2010/000558

DCP. FACS staining was performed in accordance with protocols described hereinabove

with reference to Example 15.

Results of the isolation show an increased percentage of the markers CD141 and
CD86. The percentages of CD141 expressing cells increased from 1.9% in the PBMC
original population to 10.6% in the DCP reflecting an average enrichment factor of 5.6;
the percentages of CD86 increased from 22.9% in the PBMC original population to

71.9% in the DCP reflecting an average enrichment factor of 3.4. [Enrichment = % in

DCP/ % in PBMC]
TABLE VII
% Cells expre;sing CD141 %Cells expressing CD86

Exp Enrichment Enrichment
No. PBMC per Factor PBMC per Factor

1 1.7 8.9 5.2 25.8 63.8 25

2 24 14.3 6.0 27.5 77.2 2.8

3 1.5 8.6 5.7 15.5 74.6 4.8
Avg 1.9 10.6 5.6 229 71.9 34

p<0.05 p<0.001

LSP-aCCP Experimental Example 2: Procedure to activate isolated DCP

In this set of experiments, DCPs, having an enriched population of dendritic cells
(DC), were generated from PBMC. Myeloid dendritic cells (DC) were then separated
from the PBMC using a cellular markers-based procedure as described hereinabove with
reference to enrichment of DC in "LSP-aCCP Experimental Example 1." The obtained
DCP was further activated by incubation of the DCP in a medium containing at least 10%
autologous serum, 5-25 [U/ml Heparin with or without 0.5-50 ng/ml IL-12 for 0.5 hours
to 14 days, in accordance with the protocols described hereinabove with reference to
Examples 6.12 and 8.1. It is possible (although not included in this experimental
example) to activate dendritic cells in accordance with protocols described hereinabove

with reference to Examples 8.2 and 8.3. The DCP was sorted by immunostaining and

89



LSP- aCCP Experi nmental Exanple 2: Procedure to activate isol ated DC?
In this set of experinents, DCPs, having an enriched popul ati on of

dendri ti oweebliotids) . were generated from PBMC. Mel oi dpgergidibibsnsse! | s
(DC) were then separated fromthe PBMC using a cellular markers-based

procedure as_descri.bed herei nabove with reference to enrichnent. .of in
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Exanpl e 3: lsolation of TDC.effector cells,tromPBMC.. An.this set of
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col l ected from huyman .donor.s USE dpn, Aadivi dual ' {s.
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Stem and Py QPSP Expllilitned| MXERMAIL 42 doladh YR FC MAEPCHrbaf PRIRC | PhET 2
ood sanp ual

experinments. The PBVMC were isol ated a ] g g@@ e ence
to enrichnent o’f% %&Sf“ﬁ’e's §i%’@éﬁ"@%eglp§§§l§é+lp§§g@§g S %S%C?é%}ﬁ egﬁ{

TDC- MASPC Rl EBMCE A enedhatias ddpetionhef CBBGnANdDS6ek plessingdyelbi adilesgribéd
speci fic antibodies to undesired cell populations exPressi n%BCDB and  CP56
(T cells aherempbeye] with reégserae; tpe i) mefliod. {Frolatio el Stepeaad SRS fetly
removed (s k] e 2. 8)ner r

o oxpr esolREEAY ElesiBaRC, Br perinhl bt aRpIAREe 2o1ETH o byt
enri chment dorees dentuageaa mblividdal sexperimems.es ThePEICA vamel ibadated nasedsscriped”D45

increased from0.8%in the PBMC ori,gi nal .popul at .,.Qn 2% in.t
De MASPG TR & ith b Seenes 46 enagiea of B R *HSERGLE Brsrim el Bamate
Experi ment gl Eanplsged TN ABPLORer@NHcEEBRASE® Frodh he? PBMIR lah@ enfithddSby aCCP

In this set of experinents, the expansion and activation of (8I i ne&ge
speci fi ¢ ahindingarfepecifie bhtiprdigsgniundesiid cePpoi@brions sxprshiing €P8andiGIdS6 (T

sequenti al lturipg steps. In the fjrst ste TDC-Effector cel |l actiyation
was achi ev&%tjstﬂ}"d%gccﬁﬁi EFEP?‘F@‘VS#YS’Mit %?Fé&ﬁ%ﬂ'pﬁfe?ns-“g%%f’?f FS e%&pe %{cﬂl\{}' he
TDC- ef f ect @k mplelS6), Cel | s were maintained in a medi um containing at |east
5% aut ol ogous serum 5-25 U mM Heparin, and 0.5-50 ng/m 1L-12 with or

wi thout 5-50 ng/m [IL-18 and 1-25 ng/m [1L-27 for 2 hours - 14 days
(specifically Exanples 6.11, 8.5 and 8.6). The resulting activated
co-cul tured DCP-TDC-effector cells (DT) gre co-cultured with the TDC- MASPC
in a second step in order to pronote f urther expansi on and activation of
the co-cul tured DCP-TDC-effector cells (DT). This co-culturing step of the
DT with the TDC- MASPC eventual |y creates the potentially therapeutic
LSP-aCCP). The DT-TDC- MASPC cells were further activated by being

mai ntai ned in a nmedium containing at |east 5% autol ogous serum 5-25 U
Heparin with or without 0.5-50 ng/m [IL-12, 5-50 ng/m 1L-18 and 1-25 ng/m

~N-— N —— NI r=r— N R AR NN N B .




WD 2011/ 007348PCT/ 1 L2010/ 000558 and CD184 as descri bed herei nabove with
reference to FACS staining protocol with antibodies. Upon appl yi ng

t hese antywbodi@syisghe LSP-aCCP were found to express CDpéd/if 2188008 day 4
and 1. 9% on days 7-8), CD86 (24.4% on day 4 and 20.5% on days 7-8),

(67.0% on day 4 and 68.8% on days 7-8), CD8 (21.8%on day 4 and 20.7% on
days 7-8), and Rerswtagesed @ﬁ”%a?renpraﬁ‘rfwgl%énar@aw mtensity KA H BeEe Hedg® of
MASPC co- ¢ 8 9 Y3 % 7-8.
Thus, & postrariing 4fsEs; fRihihe T ohaidhed e R AR, QI 2nd 8

avai | abl e 1ﬁ&hs1tym|5axhereamdl fro@an@ 8% usme(ltm&on'g'mhhpas;gﬂam twat.@th ef thect
cells) as well b- popul,ati on of en ells SP cont ai ni ng MASPC)
whi ch can FF%%TMAI%S% rfﬁ%mﬁ‘ﬁtaﬂijé"%fé%‘? PR E‘E‘I"PE@P@F ofzéfl[i s by differentiating

into the mature activated effector cells at a |later stage LSP- aCCP

Exper i mentl3PaCLH Experimental foxample S: Generationand !
LSP- aCCP Qerg ated fromthe co-culturing of DT together with a
human- PB TDC- MASPC. The cells were assessed for their functional

cytotoxic activyit, i, R S B e RIS EnBaRMOET Ll BeB SpotelaaRe W L

sone appl i cati ofls resent’ rnvent | sect

| ynphocyt eCarRac tdlDprogemiays)( ES‘IL}aCcPs\pmmnma lby toagenhientaBpultiingosies. oin
LSP- aCCP or cuI tured control group of PBMC concentrations was added to a
fixed nunij@e fost stap.gEPCrlsibectoreeallastivatian |was; ahiqved iy roycultwing af asthiieds of
LSP-aCCP gf f &6t PEMEChdsvODER Wi thE LI‘D%-effector B Q yzl‘l\s R’ SraHitRABS in a
representing a cytotoxic |ynphocyte reaction unction anal ysis of
LSP- aCCP aneditidMoncairihg at legstddp avtolatays setumFsg;Slllﬂ:)nl degarin, &ind . 550 hBjml
generated in acg rdanc W th so p IO of .t |nv t|on
The gr aphs“—O’f2 piItgsor ‘i’!Lt oy éh%ﬂ/\f‘?"galg H At ﬂrﬁﬂgrzﬁﬁf}eg%ﬂé “a F?ﬂsty in
the LSP- aChe 9 QR BxAn ?malrll §3MhHR. @BI\/C control group on both day 4 and
7-8 as represented by the I néreased nunber of dead cells, which is
represented by Hhelhf V\g@&?\gtéﬁe&cﬁﬂfﬂﬁ&?D@fP -fbel é}fe'ag)r fefs ZD deeddigre th

conproni sed menbranes were stain AAD, while live cells with intact
cel I nmenbrwiteshe ARCMASEErin arsdcands stap nadorldyr To ,tpﬁcmlotfhﬁusthelonxmloag@d t he

LSP- aCCP show a ent a N..C tot Vi ty ari.son
wth che PrReg dGes-tafured SR IO Rnsplor il GRS shi bl uaaTRE 3%
7-8, thus, ?xﬂﬁ{ﬂ?@m@/IAS‘l@C eaéﬁumy d?@ité!ﬁﬁ@p&t@ﬁﬁ/alﬁ}ﬂﬂeﬁhﬁ&&’ﬂc LSIPDaCCP) The
2011/ 007348PCT/ | L2010/ 000558 pi cal | the at | east 2% of ceI lI's of
t he LSP- ad2P-EXprMASPEneclty wase efuahert ﬁétwaéwf/ i Reingamettanegbds, a angdivempg,
Ch4, and ) h of
the eff ec?%%?‘ %%ﬁgsa%a{g%; or/dt ﬁtf()k%k&’%g?l%\n 2Srg§¥®{$pueﬁ%¥r"g?v elIht e L%Bﬂg?:&gﬂ)
Ref er ence ag/mh@ITades0t O/l JB-1814hdB]-28 Aghnl BA2B, fotlA Bursd; 16/&aﬁs The@HTOA-B

and 10. It is to be noted that these f| ures show ar dent.i cal
to the figiPESMASHG sasenliuse peas p%f@.%l.ra et ﬁaq%fm%ﬁﬁﬁeﬁép ﬁcadﬁw%?&n@ﬁ% to
Porat, ent i} ofls andBIdI0hd PrestitoRthoAldLulfe, R SREHHaI) thé Bhdutic 50kt PRI | ©

ceIIsto dlrect steni progenitor ¢ differe atioh and activation,™ filed
July 13, 2¢@ble MR-eBCP svasrgeoepedametl dreaeragenf ¢.émdliemcells per 1 ml pérodsane

Ceenni questeAaR DR ngs B honaaid vhaey ot Er-oneesd Tep el TR BaL ot "

patent apphica i ’o%d ba )whlchtethblfé@h ARRIBCH ALY, (Aat 9426 Wadbilddy on day 4
illustration and not FI mtation, techniques are described herein with

respect t oange?d-&%cpardaydd®) r om an anl mal source. The scope of the pr esent
invention includes perform ng the techni ques described herein using a
MASPC, and TDC Ilber |re/se11m‘gr biPabPamicrenfurther | asseseedgon daly athtand edrl d3ys af is
mut andi s. appreciated b er ski | hat
e prs onulfuring by Saminng SR ks 2 o spigifie CARRHARE phiigis ol cdiv s Egshe
and descri ped fdﬁﬁs’c"@Bb@venctRaﬁ&%.exm@s@&QHECDM tah@ @M EEBY ﬂdW%Slianiﬂry

i ncl udes both’ conBi nati’ons and subconbi nati ons of the various features

descri bed Gellewamintaingd with aetitodies againstaCDIHLRM G COB CH¥s CDH6s €O, t hat
are not in the prior art, which would occur to persons skilled in the art
upon readi ng the foregoing description. CLAIMS I.A nethod, conprising:
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obtai ning a popul ati on of antigen-presenting cells; enriching a popul ation
of stem progenitor cells within a | arger population of cells; activating

t he populwbi01y/fF348nt i gen-presenting cells; and f eclransoi@odosss
activating, inducing at |east one process selected fromthe group
consisting of: differentiation, expansjon, activation, secretion of a

mol ecul e, 2aAdCRYY s dessribstl hereinghave Wity refersase fig fiAMeS etainiagayotocol with

st ent progedmlihé)({iescel | popul ation to the popul ation of antigen-presenting
cells. 2. e nmet hod according to claim1, wherein inducing the at | east
one process conprises,generating,a..li L [/ i, or
popul ation (LS P,O“a?»Pé"ﬁﬂ%ﬁé‘?Sﬁ qrﬁlgo%gjﬁggfsl}f @F %%%?@%Sté%géﬁ%%slogﬁgﬂ itlng to
a patient (2R, 6fi daP%&ne ANPRDntdags I-8SCP86 €2H.4%06m ddre4 ghdaP.5e0os dsys Te),of :
the Iineage specific precursor/progenitor aogul ation &r%,d sgA g&l € conponents
of the |i KdAy07Beeniday 4rndcaf:-E6ronglays )i ©P3 §ahaTeaan ¢y 4 and 297 oRd4ysd
accordi ng 4 i 40,1 Ci _d\eas i.ses
duci ng_dr T AP B Ry O o e B e

cel I s and exprissing §DS¥@mad IDI84ofasthgo@nrday Head St Bmoprdegeidt or cel |

popul ation. 4. The nmethod according to claim1, wherein inducing the at

| east one procemfusCOPBpulatsn bNSells Was béirraéd caasinimyneslprthatess available ferast
one type of cells selected fromthe group consi Sttié’n% ofl: t he

ant i gen- priseesdiste gnianeer g (NP sertanpigoaeivatedr eifedt| cells) as wll A% 8tb-
accordi ng Al mel | t] i - Rt S
el udes dnafiiBh Brciyl BEf TLEPRoRARMTMAIPE) LK UER HERSR (b it

ant i gen- presieattd sffecal ¢edls byrdiffersntsatvigtiaiorthe gnature aptbyati¢daefifetorafells at a later
antigen-presenting cells including the dendritic cells, and wherein the
antigen-pr¥&&nting cells direct the at |least one process. 6. The nethod
according to claim1, furt pri sing activating the enriched popul ati on
of stent priePRaCCh Expeniments 6: L EEASSAY of the enriched popul ation of
stem progenitor cells to the activated popul ati on of antigen-presentin
cells. 7. The niotthiscsehef exnerimentso ae [LHPraCGCP wias izenerated dipm ]gef’fl’fé“@{mge%tgi on
of the narl'?’?rtocqggr{vﬁﬁsa b%&&?ﬁﬁ\ﬁ@d&%&’%@-w&#ﬁ PR Léi}st Wele Daugediord east
one character’&tic Selecte rom the group consisting of: expression of
CD34, expriasisifoittiohal i@ dxicairdvity irex pyessio hynoyfhoCiX8dassanyd(C1)8u. acc@dafdee

met hod according to ¢lajm1, erein jnducin he af. | east one,praces
conpri ses ﬁéhé?%i%ﬁﬁathnﬁéég‘£@§6§811tf l“(Yerbtfoé‘cg‘r rsleﬁ?‘%‘beﬁﬁofﬁx"( Il%?‘?ohot%%l
popul at i one,afdh YLy e (specitli@amyl Edfiple -25%;9& Rahge loBR_SrehCCp apUbhduldan

express one or nor€ narkers selected fromt group consi sting of: CD31,
CD133, CDlebhfroCpaapbef PBMENdohedntrationst wes addgd, Wy, thxad oembarmioBrgetiiye,

CD109, CD114, CDhwl45,. CD201, CD29 and 0 of the at
| east 2. 59 oeBIFel’t‘lﬁfgeligP? greging ?1%%2&5‘1059 f gﬁ@.g S rpe%fgecar)%%lég %ﬁ%‘tg&ﬁ%ggb
at |l east sone of the af |least 2.5%of the cells of the,popul ati,on ﬁcéﬂgess

CD31 and VEGFR1FiBarldA-B are graphpJERressgipe ot VIOt IIYE‘&’Q_ CYC JHAGIONt kils
of the popplatdPhipiele1 8-Acdlp NAPBXIE 8SHES deb®X oh AaYs . (Fig 11A) @hd 7asast

2.5% of the LSP ce popul ation express one or nore markers selected from
the group (omsiB),igegerofed iTBEcorGmRe wWitD3®ne Qpdicatiqrnod, thepregent imysntign. T 17,

%53’ ngér%gh %E’ 1%%?%{1?\% ai'szélgiﬁaan y7l%ghecr:Dc]yzglbxich£cZi§ity WS LsFRERD

group in comparison to PBMC control group on both day 4 and 7-8 as represented by the

X AIIRDREAND .

increased number of dead cells, which is represented by the increased percentage of
staining for 7-AAD. Cells with compromised membranes were stain with 7-AAD, while
live cells with intact cell membranes remained dark and unstained by 7-AAD. Thus, on
average, the LSP-aCCP show a percentage increase in cytotoxic activity in comparison
with the PBMC of 150%, (p <0.01) on day 4 and of 180% (p<0.005) on day 7-8, thus, a

percentage increase of between 150% and 180%. ‘
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the LSP cell population secretes one or nore nolecul es selected fromthe
group consisting of: G CSF, SDF-1/CXCR4, |IL-8, IL-10, IFN alpha (IFNa), |IFN

beta (IFhydbdioobfahl gamma (I FNy), TG beta (TGF13), basiperhiFoib/uokss) .
IL-12, I1L-18 and IL-27. 9. The method according to claim1, wherein:

activating the popul ation of ti t |
Che' L gd: b o b Tt Bln SRR ERSHACE SpSlR SRy BPR 1 1

| ncubat i NG B g%h&%& @E@@eﬁb3ng:158€|¢l§4fé?{d @DB6'foPd ol &F A10eist & Baykd
days prior to exposing the enriched popul ation of st eni progeni t or ceIIs to

t he popul dbllowingftherttigénn pf deeefféatey el lapd/or the MASRA wprder tohgenseatdithet i ng,
t he antlgq?ﬂgaﬁéﬁntlng cells are a sub-popul ation of a larger population,
and hod further conprlses increasing a proportion of the

anti gen- present|] cells int e p pr.i o) e i n

VO 2011/ 007348PEEFIRSREFIVH B %‘0 Tt s n@%%adﬂhg 61""8‘{” % Q’%%g &mg,@;};'ﬂ J
I ncubat | nQanaolfﬂf’rlt%@ﬁ) b@ﬁ&@étthdmhéseeﬁ si HEW- dd® BfRE Bt identtal testiedigurespay | od
of 0.5 hours to 3 days. 11. The nmethod according to 9, wherein |ncrea5|ng

t he proporﬁb@nndﬁsﬂh@wannﬂg%nmnpﬁmdénbmn@1@@H9§269dﬁﬁws@@Uﬂﬁhré@@hﬂb ¢he

proportion to | ess than 596of the I latio 1 o]

accor di ng s B‘chaé'? 1EPYPIERRRE; [ ar'\?a?dir ﬂ‘g"téé)ngn s%aos clﬂﬁe& e%grpﬁ’bg%prgs% on of
CD 141 by dlff@reﬁﬂiticgﬁﬁn@ra@ﬁ%bhmgﬁréﬁ| hly 1312003 hevhigt hothcanmeated mgrdim byl ai m
9, wherein activating conprises increasing expression of CD304 by the

anti gen prrekeenceng cel | s.

For some applications, techniques described herein are practiced in combination
with techniques described in one or more of the references cited in the present patent

application.

It is to be appreciated that by way of illustration and not limitation, techniques are
described herein with respect to cells derived from an animal source. The scope of the
present invention includes performing the techniques described herein using a DCP,

MASPC, and TDC derived from non-animal cells (e.g., plant cells), mutatis mutandis.

It will be appreciated by persons skilled in the art that the present invention is not
limited to what has been particularly shown and described hereinabove. Rather, the scope
of the present invention includes both combinations and subcombinations of the various
features described hereinabove, as well as variations and modifications thereof that are
not in the prior art, which would occur to persons skilled in the art upon reading the

foregoing description.
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14. The method according to 9, wherein incubating the antigen-presenting
cells conprises incubating the antigen-presenting cells for 0.5 hours to 3

days i n aygegdiwwsigcl uding at | east one component sel eclpedis@ndoss gr oup
consisting of: IL-10, IL-12, 1L-18, FGF beta, bFG-, and VEG-. 15. The

met hod according to claim 14, wherein incubating the antigen-presenting
cells conprises incubating the antiggpRIEsenting cells in a nmedium

i ncluding at | east one conponent selected fromthe group consisting of:
I'L-10, FGH bet ay [fi(da cofidEEr: and wherein inducing the at |east one
process conprises Incfeasing a proportion of cells that have at |east one
characteri sti c chtdiringacpopniation hbangigeupresemtgrigseellsyy of : upt ake of AC- LDL

mbi ned wi th ! [ .Ul lectin,. ' f j f
D 135, expr oscBRiBE campiiaion Sl it GG CUEIBLEN s HratbbusgEpREREN 2
VEGR1, expressi &ﬂvmng\mapygdlbﬁb{(ﬂmﬂ%%%@gelﬁmg\&us;awr ession of CD102,

expressi on of CD105, expression of C expressi on of CD109, expression
of CD114, expr folipwmeothe aolivaing daxgucingsatolgasionerrodess sglseied Srom ths sryPoo,

501”0 RS SRR o (55T, SO e
claimil, wher&kiontofa paiket,dlyi exposihg sheedrivhed atent/progemitdrscell opuldtien do the
popul ati on of nultipotent adult stenm progenitor cells, and wherein

enri chi ng Ramlabepof artigsA-rseseating#Pdogeni tor cel I's conprises enriching the
popul ation of nultipotent adult steniprogenitor cells. WO

2011/ 007348PCT/ The orthagoasesling 10 chim e tvhsteimdedicing ghe 8t lgash MRELBIOCE t her

conpri si ng talni PORUL At | i ni 4401
el s ronBnsne:. £idghiif OF Al Secie FHedkRObRYnRGl bbpShE RISBELT
enri chi ng wh@epultied irmethod fumhenecomiprided cadndeistesing to a patiehtowineg ot hmore

activating the popul atjon of _ antigen-presenting.cells, activating th
ef fect or cRAMROSKIPNE o sgleeted i fhgmy H earﬁrf"&bn-‘:ﬁ?ség’é‘ﬁt i ?16 (}Sﬂ Jingagee tF%eC%C

effector c i ~cu - | adginRendnts t b tRO- Gikab ! SpdcitR
enri ched p?ﬁt"ﬁ%élﬂ)gﬁg% Ogtgégbg@gae%??orwlg%llel gg gﬁdé wher ei n, e gg(posi ng
t he enri chpdcogtarprpgangenpemiateal | popul ation to the popul ati on of
antigen-presenting cells conprises exposing the co-culture of the

ant i gen- pr g&sent Thg nosthdds acnoedinp eo edldiec tl pwheedih Snduringh ¢heent leabedne process

stenif progeni tor cel] popul.ation, a ., I nducing t t | east one
process coffRRTEEs induging ?rG’étFa;}lof‘gﬁ’?gwee“(-r:‘;?BﬁJsP?Pdl?atif)%eoz;tg%’fgp?genfor cefiFand

li neage- speQifihg eRFRGIh P EHAUNPGRA it/ phoRHItSE dehopulkBion.The met hod accor di ng
to claim 18, wherein creating the |inéage-specific

4. The method according to claim 1, wherein inducing the at least one process
comprises inducing the at least one process in at least one type of cells selected from the

group consisting of: the antigen-presenting cells and the stem/progenitor cells.

S. The method according to claim 1, wherein the population of antigen-presenting
cells includes dendritic cells, and wherein obtaining the population of antigen-presenting
cells comprises obtaining the population of antigen-presenting cells including the

dendritic cells, and wherein the antigen-presenting cells direct the at least one process.

6. The method adcording to claim 1, further comprising activating the enriched
population of stem/progenitor cells during the exposing of the enriched population of

stem/progenitor cells to the activated population of antigen-presenting cells.

7. The method according to claim 1, wherein inducing the expression of the marker

comprises increasing a proportion of cells that have at least one characteristic selected
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precursor/ progenitor popul ati on conprises creating a |ineage-specific
precursor/ progeni tor popul ati on having a percentage increase of cytotoxic
activity Wb betoyeas 150% and 180% 20. The net hod accopgirithdi®ossa m 18,
further conprising admnistering to a patient one or nore conpositions

selected fromthe group consisting of; the |ineage-speci f'éc opul ation and
sol ubl e cdfsBribatFowR PRESENGO5geXRIEsIT PE Rt expression oh COHf4. AndneRy

accordi ng eg(?reg%iﬁlil Bt éB34 W eI 1842dmi ni stering the |ineage-specific

popul ation to the patient conpri ses treating cancer of the patient. 22The
met hod accor di nlqwt gleﬁlloﬂl zgncg?@’in ¢ cflif i:,r GALLRP iﬁdﬁ%inlg' ﬁ%aﬂereﬁﬂe&{ef P?)_cess
precur sor/progenitor popu‘i ati conpri ses creafti ng I neage-speclific
precur sor /phpgiees felerigud Hhéage spevifio praurso/psigedi@id (SPY ekll populatitwg and
popul ati on which express one or nore markers selected fromthe group

consi sti ng"’ltﬁ“?m'_CDBG, CD3, CD8, CD4, and CD56. 23.The nethod according to
claim22, whergy ﬁ?z{s??.isﬁloﬁiﬁ@@SW&ﬂ?ﬁcﬁm‘lﬂféh%?eﬁ g @F trhordihSersadifbcvdaer ei n

the at |east 5%o0 e cells maintain expression of the one or nore markers
for at | edsim8hegymupf cinsisting @ft 6B34c€DIaBi 6W144\W0D202b, von Willebrand factor

ot ai ni ng (PR P BrC s SR oo CRAPP R PRATS oA, G2, i BB on o

at |east 50, 000, adii @it GXtRS BMEANT. 96 b the RNFoPAE PBHitaién ExgReds CIIB0Y aridhe
antigen-presenting cells express one or nore nmarkers selected fromthe

group constB203bg of: CDlc, CDlb, CDle, CD1 1 c, CD40, CD49d, CD53, CD68,

Cooob, Coais, dst stbarlisy Za T is R Bomdti a6

cl ai m 24, WwhgFRil farfIXposi ng the enriched stenf progenitor cell population to

t he popul ation of antigen-presenting cells conprises, prior to,i ci ng at
| east one pr oce%é?asb@r‘?@r%ﬁtﬁ?@t lgaqt]gég/p 85%(—98@%%58?1&%1?% ‘Eﬁta]i?e‘ﬁ‘l"g?ﬂa
wher ei n: ﬁngﬁsﬁés[‘ﬁgpﬁ&%ati on of antigen-presenting cells is at |least 2.5%

of the cel et er ogeneous popul ati on, t he popul ati on of
enriched stenl patdgeni2t¥ ofehé $.SPscedlt péredaton]€kpodss tame arehdrs inarketseselected

het er ogenepus popul ation of cells, I 9 c in
the heter dguRaBa o sarmsor DaerPaT ecprasGBYA SBR. Gl SR LB R 20 e
fromthe grpun2800D1341 0D157, COPE4, CDB12a, EPBE3, CIBYs, CDAOS, CDUQS, CODRA5,
CD117, CDwi23, CDI124, CD157,” CD164, CDl72a, CD173, CD175, CD175, CD178,
CD184, CDIOR]9GIEI2Db, €D292, andfdrost,apd 1.
the LSP cell population secretes one or more molecules selected from the group
consisting of: G-CSF, SDF-1/CXCR4, IL-8, IL-10, IFN alpha (IFNa), IFN beta (IFNB),

IFN gamma (IFNY), TGF beta (TGFp), basic FGF (b-FGF), IL-12, IL-18 and IL-27.

9. The method according to claim 1, wherein:
activating the population of antigen-presenting cells comprises:
separating the antigen-presenting cells from blood, and,
subsequently, incubating the antigen-presenting cells for a period of 0.5
hours to 14 days prior to exposing the enriched population of stem/progenitor cells
to the population of antigen-presenting cells,
following the separating, the antigen-presenting cells are a sub-population of a
larger population, and
the method further comprises increasing a proportion of the antigen-presenting

cells in the larger popul'ation prior to the incubating.
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26. The nethod according to claim?25, further conprising, follow ng the
generating the heterogeneous popul ation, freezing the heterogeneous

popul at i omo 2814/0073a8 et hod according to claim25, wherePoTgENRO/AI0E58Y t he
het er ogeneous popul ati on conpri ses generating a het erogeneous popul ati on

wher ei n: the at | east 5% of the anti resentin el.l s _expr.ess one
or nore maiOker sTheanethodacoordipg the, ﬁ{‘] P ‘EB’??@P%E Forgpa§es ‘gfi‘?%it"&g the3glgencp 41,
CD303, angj S0, c rgqtorape odtm Phodr€ast ddy¥ of the cells in the

het er ogeneous p tlon ot cells expressi'ng the one or nore nmarkers
express o r r rker o i f

CD34, andrll 841rﬂ)2§1 {f‘% chﬁdﬁ%?actq’hg{eﬁgﬁ&&sﬁ{g fﬁ%g{;ﬂ%g&eﬁhgeﬁg |ng
t he het er ggeaons cplipbmptisds Herqasing ethe qroportion g leshéaar dfféned e larger
popul ati on wher.ei n: the at |east 5% of the antigen-presenting cells
expr ess atPoPEREPN.one marker sel ected from the group consisting of: CD 141,
CD303, CD304, and CD86, and at least 2.5% of the popul ati on of
enriched siem prhsgamithas ageardisgetopelaiy BDherR aSHYRINE, CORBIISEsH INTERS B34
and_CDLBA4. . 2 TECRRLDG] ACGRGEh PsLRinglcailn 25, wherein generating the

het er ogenedtis popul & onpr I 233 generating a heterogeneous popul ation

wher ei n: ast % O ti re at
| east one Mar ke'\Eh sé’?e@&(’t ed“ty W\gt{? garoug @%%gqllgt?cﬁlggtwg %&%g’b%és ggg%gﬁ]%
CD304, and:xpB8ion 30AD304 by thd¥ntigkn pR|&Iting%elld. t he cel s in the

het er ogeneous popul ati on of cells expressing the one or nore markers

express CIpd anfhahifdd*alidding to3@ whegeinahaRdtias aRé dinfiged-Breséhtingn el Rf

claims 7 or 15, wherein |ndu0|ng the at |east one process conprises
generati ngcmmmwimuba;mgomemtlg@amesmtmg|dells)rfon .achayes gpddays ¢n a medium

precursor/.pro 1 or cells Lrs pyl ation
conpri ses 5?1“8 ?’% c8sh gy “tOFfb"O&?m Sgggtted from qel %OUP E?r}%%l?ﬁgtr?gqfé“xfd;z]éggéﬁbne or
nmore mar kerss Fe&fH ed, 88 GIF; e VBEGFYr oup consi sting of: CDlc, CD I b, CDle,
CDllc, CD40, CD49d, CD53, CD68, CD74, CD80, CD83, CD85, CD86, CDwl23,

CD172 b COIB0, fRlAdthoFRERRdinStL88im ERAMRreifichBatifd B2 8nti£dA3stEsentihig0disand

CD304 a second subset of the popul ation conprises at |east 2.5% of
the at | eassmprises Illllqubailrt&mesantmd-pé@@pn% gellsoiea gpedipmeinshiding: at leasteoneed

fromthe grou cons|

o117, CoftPPereBT it e gl corRilins P TR pTRSF e BPap VB ES
CD184, CDl®Rferein33@2ding MZeasE%@&océﬁ%&bnswdlcﬁasmg b, prapattion of celtsethbs i n
t he populatlon secrete _one or nore nDIecuLes selected fr

consi st i nghayE:at tsasigme opracteristigielected fram the 2iQyp qopRISURS AL uPTaEEIQ?E&HERLbet a
(1 FNL3), | Fﬁlﬂgmj—&l élzz%és’sm;cﬁ‘ Pkl é@essrlaﬂsdfccjﬁgl: éﬂ)‘rgs@:&n: of EDU33,

I L-18 and met hod according to claim3 wher ei n generatl ng
t he popul aéxpmssmorqfr@@b@ GEpEsRON ngc@mabtﬂmﬂ)onxnrnssm} ¢fhVEGRds exprassadn

EEU S T K e R L

gener at i Ngo@ (I9RNY, 3y Gg?é?;sﬂoﬂ whicb1®, PexpréstidvnObf CEDIN $4,0kxpregice @dnGDswdS £t
express CD31 and V|
expression of CD201, expression of CD299, and expression of CD309 (VEGFR-2; KDR),
VEGFRI, co-expression of VEGFR1 and CD31, and co-expression of CD309 and

CD202b.

16. The method according to claim 1, wherein the population of stem/progenitor cells
includes a population of multipotent adult stem/progenitor cells, and wherein enriching
the population of stem/progenitor cells comprises enriching the population of multipotent

adult stem/progenitor cells.
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WO 2011/ 007348PCT/ 1 L2010/ 000558 33. The net hod according to claim 30,
wherei n generating the popul ati on conpri ses generating a population in
whi ch a pwothomoadsscel | s of the second subset uptakes Aecicbi2oa0000ssgr esses
Uex lectin. 34. The method according to claim30, wherein generating the

opul ati on i A pul at in which: .. wh i
PrFot subodh cxpreseuse i Gre fuRalmhapiErboter it qhieninerbe BIBURon of
consi st | ngn@lipofhldibi H8BrogAth CBMMtomldbd,  wherein the second subset

expresses one or nore markers express one or nore markers sel ected fromthe

group: CD34 andnCDia4 %&%rdiﬂ%ﬁ‘) &ghhgﬁﬁgﬁ%gc%ﬂipggm o claim 30, further

conpri si ng, foIdTovm ng(% e generating ation, freezing the
popul ati on. 3Gnrithiagamiopoldtiec chindhug dffecaomygeldye of clainms 7 or 15, wherein

i nduci ng the at_| east ] 0 ! ting. | ati f
| ast 1m 111 orfollPEgBE S RE dhe PURIE 9 HbEeRPISFEE TO tieplre e *
a first S%ﬁ%%{or kit B BRULALS B £RIFERpRAEntRlg LM@Tind HRetbctbheelRtinl a5t 1

mllion cells, and expresses one or nore nmarKers selectéed fromthe group
consi st i ngeuttiire; @ml 141, CD303, CD304, and CD86, a second subset of the

popul ati on conprj,ses, at, | t...10% of { 1.l =l |
expresses one d}ﬂ%%’ rgog'?%lmgeélt %teglg%rd gér(\)}{uﬁagi%ér%fu%?e%ﬂoﬂr{gges@?hgég?’%4

and CD184,wherein, & third subset of the population conprises at |east 10% of
the at least 1 mllion cells, and expresses one or nore nmarkers selected

fromthe group @onsingtherrgrished stym/progemtorxcellqopyletionthe poryiaton el 3ngFung
factor ( vai Segﬁr?é lels c Ql%es %@&g ft%)%%%uln@%%ﬁle%ﬁ%gﬁgr%%’ ceftPaRg theaNd

CD309, east sdne cel'l's popul at1 on rises at |east 2.5%
of the at dfesdr cdligolthe enriched btem/mrogerstop rels pgmlafiodDéndand CD202b, at
| east some cells of the popul ati on conprises at | eas f the at |east 1

5%
million cells, BABCIRK B 98t AISPIOEHTR) CURPRISE, fe%RPd‘S‘é(F‘tyl 4 "? PO YN G f
t he popul aﬁiiﬁ&lgl';’@ @Cgféacsp@gﬁrgg;pr@ggﬁt%x%ﬁﬁaﬁﬁ U ex lectin. 37. The nethod
I ,

according to clail further Conprising, follow ng the generating the

bopul at i onyg f 1 epgl Mgehlie RABAL 113Nl 201 1AAIBABREH RO LHUAROSRRIRS. A

conposition'of matter, conprisihg a heterogeneous population of cells, the
precursor/progenitor population comprises creating a lineage-specific
precursor/progenitor population having a percentage increase of cytotoxic activity of

between 150% and 180%.

20.  The method according to claim 18, further comprising administering to a patient
one or more compositions selected from the group consisting of: the lineage-specific

population and soluble components of the lineage-specific population.

21. The method according to claim 20, wherein administering the lineage-specific

population to the patient comprises treating cancer of the patient.

22 The method according to claim 18, wherein creating the lineage-specific
precursor/progenitor - population comprises creating a lineage-specific
precursor/progenitor population having at least 10% of cells in the population which
express one or more markers selected from the group consisting of: CD86, CD3, CDS,
CD4, and CD56. |

23.  The method according to claim 22, wherein the selected process includes the
activation, and wherein the at least 5% of the cells maintain expression of the one or more

markers for at least 8 days following the activation.
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het er ogeneous popul ati on of cells conprising: (a) a population of at |east
50, 000 antigen-presenting cells; and (b) a popul ation of enriched

st em pr ogeoi2bowoocws| s, wherein the popul ati on of @aotriigane/proessent i ng
cells is at least 2.5% of the cells in the heterogeneous popul ation,

V\,herelnatlea 5% of the i.ge nti.n ellse e
markers se%ect edPH @ﬁﬁcoéa ﬁg Ear’fgl stweff?éelggb thec%it eg@%%%m?%)qa%
CD40, m%mp@%&‘?‘obt tiokldP At 16aki85), 000LERigeA-pPBent (RS, anGD&l?éi*bm
CD180, CD141, CD206, 0 CD209, CD218, CD258, CD301, CD303, and 04,
V\hher ei n t et lgaspifoaithmansiceamreseniing eslls ekpresy@in argnotganarkers selgeted droay theo, of
tecellsmthehterg u p i r at

| east 1% df CtHheoe 1P§ o Eﬁig ﬁle)'?ie}’r gbg[ﬁegil?sl?%oélgll‘gfc Ig%@cngI():Se |%M€§’p§224s’ one
or nore nMeCkED, scmBecam@ls f CO®6} @D 28 pCPO7A2Zh, sSCD§0,01CD 18Dy , CIoRy , CDRB3,

CD34, CD90, CD105, CDL115, CD117, 23, 4, CD157, CD164, CD172a,
CD173, CDIGB20%6D2 8, €B258, Cletillg £ D3 4l 2b, CD292, and Stro-1. 39.The
conposition of matter according to claim 38, wherein the at | east 5%

of the ant35gen- Blﬁe@@th@d Agrosding & elaint b svhsmain SrPeRREthegnrehed sle/BragEmIqT om

the group cqnsi sii.n 9&9}:

wherein the éppfl@is? t‘l }i e&%ﬁﬁmoﬁ?zgng#lé%séenﬁpggg%sgeneorl%)§ poljﬁg?? dc;lr?mogf

ce: I st eé p][eﬁf'réhlst{l%letﬂwcdsmgeﬁéraﬁﬁg Shﬂall’olgerli&uepmtﬂstsomfe:ebs antd méhereir: ker s

sel ecte romthe grou consi sting 1 4

conposi tion of thatRoprlates s Atiger BreéF%H“rgl %%IS is at leaﬁ?%ﬂ?ﬁﬁz a f“egéet 5%
of the antﬁe%?@ 6 8Pjel | s express at | east one nmarker selected from

t he group consysetin 141, CD303, CD304, and CD86, and wherein
at least 2.5% othetpbpulpn«prubﬁbmrmhedfsteadpnoghed)rstﬁsdqwtdg%&h|1t’/opf thel qedls éix Hreess

CD34 and CD184. 41.The 0 f matter according to claim 38,
wher ei n thléet%wg?f@agﬁpwfaép ﬂiéelknf‘? en-presenting cells express at |east

one marker sel egtiggls fl*’/@@ftt}ﬁbecegl’s(mﬁhg%@ﬁ:tc%%hétﬁls(ﬁopuﬁﬁoﬂ%f ,cellD3RessChdld;, and
CD86, and WD 2011/007348PCT/1L2010/ 000558
more markers selected from the group consisting of: CD7, CD31, CD33, CD34, CD90,
CD105, CD115, CD117, CDwl123, CD124, CD157, CD164, CD172a, CD173, CD175,

CD175, CD178, CD184, CD191, CD202b, CD292, and Stro-1.

26.  The method according to claim 25, further comprising, following the generating

the heterogeneous population, freezing the heterogeneous population.

27. The method according to claim 25, wherein generating the heterogeneous
population comprises generating a heterogeneous population wherein:

the at least 5% of the antigen-presenting cells express one or more markers
selected from the group consisting of: CD1¢, CD86, CD141, CD303, and CD304, and

the at least 1% of the cells in the heterogeneous population of cells expressing the
one or more markers express one or more markers selected from the group consisting of:

CD31, CD34, and CD184.

28. The method according to claim 25, wherein generating the heterogeneous
population comprises generating a heterogeneous population wherein:
the at least 5% of the antigen-presenting cells express at least one marker selected

from the group consisting of: CD141, CD303, CD304, and CD86, and
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wherein the at |east 1% of the cells in the heterogeneous popul ati on of
cells expressing the one or nore markers express CD34 and are CD45Di ni -.
42. The owoposidorzas of matter according to claim 38, wheceimn2dibrecopsspul ati on
of enriched stem progenitor cells conprises a popul ation of enriched

mul ti potent adult st rogenitor, cells. .43. The, conposition of er
according to arff ISWé%g%&?gh?rﬁo@ggtﬁ Og\,ﬁ%f?‘j}eﬂ Sffﬁ%/l’i%%g‘gi ‘qullérFXB?esgg‘ﬁz'é"r i's
frozen. 444 @prRRQolddpRits eD3aahtien1gaonpri sing a popul ation of at least 1
mllion |lineage specifiC precursor/progenitor cells, wherein a first

subset of jdie pppul AL LM n:gs & @inl BStwhden gt‘:ﬁlﬁatﬁ{gh 8@ Heteko gBnkbiisON

!
cells, and expresses one or nofe markers selected fromthe group consisting
of : CDlc, rdpblatiofDbmprifSptoeratiiddhetGogeukouCpsmylatcibo8her€ib74, CDS0, CD83,
CD85, CD86, 23, CD172b,. .CD180, CD141, 06, CD2 CD209, ,CD218
CD258, CD301, gbleaiig %Béﬁ‘&,antlgmpreﬁﬂ‘é‘r“é%%e’?éﬁ% ) sk M Fted

popul at i ONG&ANRY kR8S calsistiaast: Co b, eDIchecBBosamaiciseyahd i on cel I's, and
expresses one or nore nmarkers selected fromthe group consisting of: CD7,
CD31, CD33, CD3the agioe®,1%Cnfds; cellpin the hefsrageneas,prpglatiomed gellseppspsingtirs 4,

CD172a, CD173, CD175,, CD17 % )1, CD202b, CD292, CD309,
VEGFRL1, an%e&r%qri,ma%eés express e‘t?aer}drc]g?%gﬁ‘lssgﬁ)ﬁ?t he popul ati on secrete one

Sor- 1/ exCrt- 1l PRO] gSCorgingdp AMACRT PREVTS ERF bix ST RTIg o6 ot
(I EN7), T@nebgiReds T&mhptises Raaérbtifgda pdpulitoh, off bt ledst I LmillBoNihedde gpecifith.

The conposition of matter according to claim44, wherein a portion of cells
of the secwrelrsutpsegendrpeadisswismeino and CD202b. 46. The conposition of

matt er accordi ng.t | aj 4 i i § the:
Subset oxpress. it sishl G paIGIH Qufbrl deiglhy Sh bt B A NERGEANE,
claim 44, wies@rdssé RN drimereGharkers|ssleofed tfften siecgodp solsaingupft @bds, GD1hDL

and expresses Uex lectin. 48. The caonpositign of ter cordi ng claim
29 105 VEPIo1 CRIIPOAEMET EDIHA0LEITSHID0S, Chile ot REY: Rudts Lsbde:

‘i‘ﬁ’f eséngZ’ 89?&9&%?263&(115%@ S8 £C1&@824¢, PR RIP BN ED238, eb30ED

CD303 and CD304,

a second subset of the population comprises at least 2.5% of the at least 1 million
cells, and expresses one or more markers selected from the group consisting of: CD?7,
CD31, CD33, CD34, CD90, CD105, CD115, CD117, CDw123, CD124, CD157, CD164,
CD172a, CD173, CD175, CD175, CD178, CD184, CD191, CD202b, CD292, CD309,
VEGFR], and Stro-1, and

cells in the population secrete one or more molecules selected from the group

consisting of: G-CSF, SDF-1/CXCR4, IL-8, IL-10, IFN alpha (IFNa), IFN beta (IFNB),
IFN gamma (IFNYy), TGF beta (TGFB), basic FGF (b-FGF), IL-12, IL-18 and IL-27.

31.  The method according to claim 30, wherein generating the population comprises
generating a population in which a portion of cells of the second subset express CD309

and CD202b.

32.  The method according to claim 30, wherein generating the population comprises
generating a population in which a portion of cells of the second subset express CD31 and

VEGFRI.
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wherein the second subset expresses one or nore markers express one or nore
mar kers selected fromthe group: CD34 and CD184. 49. The conposition of
matt er acwondimgyri4® any one of clains 44-48, wherein thecranmogodosssn of
matter is frozen. 50 A conposition of natter, conprising a popul ati on of

at | east n1|| on || ecif Poe$ rsor/ en

wher ei n aPi r st b§l}B§t ? 8 Cqﬁggﬁ%ﬁl?ffau on 8%5? negLing t Ieé’zggltl a%tg/ COPPEHE at
lleast 1 midehdir@fing §%b§ulaﬁd¥ﬂ1n@&ﬁ’i’&ﬁ%%§t1&ﬂ@f&ﬂls@ﬂﬁa JREHESbsaalpiadeeAfrom t he
group consisting o CD141, CD303, CD304, and CD86, wherein a second

subset of anﬂsxmr@miiyﬂfmlﬁcmrrprl ses at |east 10% of the at least 1 million
cells, and expresses one or nore markers selected fromthe group consisting
of : CD34 &dd CIThe8dethod accordingrteickaim 30hwhdregm igeraratistg the opulatipm comarises
conprises at | east 100 of th a}h least 1 mllion cells, and expresses one
or nore n’&eﬂ%rf“gn%%?%@’t%tﬂmflf’ '%he group consisting of: CD31, CD133, CD144,

CD202b, von W Iy eh&iane Fingtsabset eXfrksseSloh@dr ntdod GRark ER1CRcte@HdIN th
Cbw145, CD201, CD299, and CD309 wherein at | east sone cells of the

popul at i orconmtp‘rg(!fegbéﬂl,lféla§6 apd 390, ae at least 1 nillion cells, and
expresses CD309 }?egeggqg;%gfcgggtsug%ﬁ m;' s%'s Q)n@torllﬁ tmﬁ&?ﬁ 2 dss oAb Jrr}ﬁore

popul ati on conpr | 'eas cells, and
expresses r@ﬁ&s@ﬂéct&’&ﬁﬁﬁhhe@ﬂﬁp&/\ﬂmelandmDIISGast some cells of the
popul ati on uptakes Ac-LDL and expresses Uex lectin. 51. The conposition of

matter accgr di Nghet Pehbaiabtdt@ingWb & H8inN3 0, Terta@rqagirisiny) fellowing ttey gérerdtingzen.
52. A nmethod, conprising: obtaining a popul ation of antigen-presenting

cells; the pepwlateomi, figezanp B WOREIRGN. of st en progenitor cells fromwithin a
| arger popul ation of cells; and WO 2011/007348PCT/ 112010/ 000558
generat i ngéa | i Freagethep ecidrdiog (o emuomwf] @aiopehpr b, Wheseip indycingptbpat kaston,

by exposi ng. | he.popuLatiion of BJ 9ERRIGSS LY AOIGH | Snifod HchPMeRHcon ©
precursor/progenitor cells, wherein:

a first subset of the population comprises at least 10% of the at least 1 million
cells, and expresses one or more markers selected from the group consisting of: CD141,
CD303, CD304, and CDS86,

a second subset of the population comprises at least 10% of the at least 1 million
cells, and expresses one or more markers selected from the group consisting of: CD34 and
CD184,

a third subset of the population comprises at least 10% of the at least 1 million
cells, and expresses one or more markers selected from the group consisting of: CD31,
CD133, CD144, CD202b, von Willebrand factor (vWF), CD102, CD105, CD106, CD109,
CD114 CDw145, CD201, CD299, and CD309,

at least some cells of the population comprises at least 2.5% of the at least 1
million cells, and expresses CD309 and CD202b,

at least some cells of the population comprises at least 5% of the at least 1 million

cells, and expresses CD31 and VEGFR1, and

at least some cells of the population uptakes Ac-LDL and expresses Ulex lectin.

37.  The method according to claim 36, further comprising, following the generating

the population, freezing the population.
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wherein at |east 2.5% of the LSP cell popul ati on express one or nore
mar kers selected fromthe group consisting of: CD31, CD133, CD144, CD202b,

von W I | eppapfi/doasgskor (vW), CD102, CD105, CD106, CD109pcERlivto/bdasssss,
CD201, CD299, and CD309, wherein at | east sone of the at | east 2.5%

of the cells of the popul ati on express CD309 and CD202b, i wher ei.n at
| east sons3%f theompopidign tofomaligroCOmpEsipg|q etSTOgF‘PFQ“B(ﬂS’lHP?PPBrPfe‘QF@F’eQ? CD31

and VEGFR - i bofRsikingome of the at least 2.5%of the
cells of t eéqu Bﬁ?gtqogwaﬁ%?g 8 ﬁcL%ﬁ) alrrl1 "expresses U ex lectin,

wher ei n at | eagh) 2paitlafontdfat 138 50100 aptigen-presentingxplisesd one or nore

mar kers sel ect%fromthe o%%icort]sr@ting.tof: CD7, (CD31, (CD33, CD34, CD90,
CD105, CD115, 3 pop enpghed sterpiprogettitongells, = 17240 cp173, CDL75,

CD175, CD178, %&n_t@%@ﬂulat@@@ﬁtig@%%entﬂ@ceﬁ% 9 atliea@Ms% of the okley @i n

the LSP cell population secretes one or nore nol ecul es selected fromthe
group consthehétarpgefeouspasati®prF- 1/ CXCR4, | L-8, 1L-10, IFN al pha (I FNa), |FN

beta (1FN(3), l\gﬁl%%%%at(s{]g%ygf thl%tigﬁgeg%bgﬁé%%lls g?;gje% A;r@: or(rhbll:eqlr:l%rke}sl-‘ 12,

I L-18 and I L-27. conpri inn opul atton o
ant i gen- prRsRiddifiin @Rl dréup consisting Bf: iGN ) ETA bpCPUk.aCDdIT, DAY, €M49dpgBA3 .t or
cells fromwithin a Iar(ger opul ati on of ce

drH.

l'ls; and g%ner?ti g g
| i neage spel@f8. €Dpt.p defad st @84, LRy 123| ¢D hih (CR 1890 CLH egﬁ 9ng
the activ t f ' r [ to the popul ation of
enriched 2{:@29%;&%560% F?rhg’e?]?gég’moq’\?Pépg’ldr?fgaétﬁ%dégtst 10% of the LSP cell
popul ati on exprweb&eianke population ofeenkiches serhipoageditdr aohis tiha 1gasd Uity efahe icelts ng
of : CD31, CD133, CD144, CD2(i)2b, von-W | | ebrand factor (vW), CD102, CD105,
CD106, CD1ifIghe kgtArpgenseiy Repy Ce@ﬁﬁﬁé‘g, VEGFR1, and CD309, and WD

2011/.007348PCT/ |}, 40h04 QOB of the ceW & Heheldrog@Rsis font dfecelSBxsiebd
popul ati on uptakes Ac-LDL and express U ex |ectin. . The net hod

accor di ng ¢re &3moehmarkiers welectedafom1tbewgodupt ¢pasisimg 06| FDPoeBR At FBA3upPatkes
Ac-LDL and r I LD, rei ir ortd o] | s of
t he LSP ce?ﬁ)ég’ogﬁﬁgs i ghﬁ%’pﬁ@éﬁtﬁ?@@%h%&@i}m 5ah 164, d[\b/\ﬁgra ’e?rllﬁ 22’00nd
portion of cpehs TOf74, 0 1ESACDER4, GO, @D200b aXP2%% andBRE-1and VEGFRL .
39.  The composition of matter according to claim 38,
wherein the at least 5% of the antigen-presenting cells express one or more
markers selected from the group consisting of: CD1c, CD86, CD141, CD303, and CD304,
and
wherein the at least 1% of the cells in the heterogeneous population of cells
expressing the one or more markers express one or more markers selected from the group

consisting of: CD31, CD34, and CD184.

40.  The composition of matter according to claim 38,

wherein the at least 5% of the antigen-presenting cells express at least one marker
selected from the group consisting of: CD141, CD303, CD304, and CD86, and

wherein at least 2.5% of the population of enriched stem/progenitor cells express

CD34 and CD184.

41.  The composition of matter according to claim 38,
wherein the at least 5% of the antigen-presenting cells express at least one marker

selected from the group consisting of: CD141, CD303, CD304, and CD86, and
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55. A nmethod, conprising: obtaining a popul ation of antigen-presenting
cells; enriching a popul ation of imune effector cells; activating

the ef f eal@nofi@lobsasby co-culturing the antigen-presenti pgrgelohodess t he
effector cells in a co-culture; adding to the co-culture an enriched

popul ati on of stem progenitor cells; and creating a |lineage-specific

]E)r ecu[ ﬁor/ pr ogevhiergin tbppml@#st ) ]P(?/f thedestlis rig the hetesegeneris parodasion efetdlst ed
romthe group.copsisting of: di =N ' ' [ '
Cecret i on Ssprsiipfigeipsr hertmashLBEREL R dha AEEDUSBLAL CXPaTS! ber

enriched stenm ' i o
popul at | 0n4t20f %g?%éoggt@gh{ Irrﬁagt%g é?%olg&l%gat%dcltéprg S%f, fw G3h RE lplo%ultaaoﬁ ho%’
enriched stem/progenitor cells comprises a population of enriched multipotent adult

stem/progenitor cells.

43.  The composition of matter according to any one of claims 38-42, wherein the

composition of matter is frozen.

44. A composition of matter, comprising a population of at least 1 million lineage
specific precursor/progenitor cells, |

wherein a first subset of the population comprises at least 5% of the at least 1
million cells, and expresses one or more markers selected from the group consisting of:
CDlc, CD1b, CDle, CD11c, CD40, CD49d, CD53, CD68, CD74, CD80, CD83, CD8S,
CD86, CDw123, CD172b, CD180, CD141, CD206, CD208, CD209, CD218, CD258,
CD301, CD303 and CD304,

wherein a second subset of the population comprises at least 2.5% of the at least 1
million cells, and expresses one or more markers selected from the group consisting of:
CD7, CD31, CD33, CD34, CD90, CD105, CD115, CD117, CDw123, CD124, CD157,
CD164, CD172a, CD173, CD175, CD175, CD178, CD184, CD191, CD202b, CD292,
CD309, VEGFR1, and Stro-1, and

wherein cells in the population secrete one or more molecules selected from the
group consisting of: G-CSF, SDF-1/CXCR4, IL-8, IL-10, IFN alpha (IFNa), IFN beta
(IFNB), IFN gamma (IFNy), TGF beta (TGFB), basic FGF (b-FGF), IL-12, IL-18 and IL-
27.

45.  The composition of matter according to claim 44, wherein a portion of cells of the

second subset express CD309 and CD202b.

46.  The composition of matter according to claim 44, wherein a portion of cells of the

second subset express CD31 and VEGFR1.

47.  The composition of matter according to claim 44, wherein a portion of cells of the

second subset uptakes Ac-LDL and expresses Ulex lectin.

48.  The composition of matter according to claim 44,
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wherein the first subset expresses one or more markers selected from the group
consisting of: CD141, CD86, and CD304, and
wherein the second subset expresses one or more markers express one or more

markers selected from the group: CD34 and CD184.

49. The composition of matter according to any one of claims 44-48, wherein the

composition of matter is frozen.

50. A composition of matter, comprising a population of at least 1 million lineage
specific precursor/progenitor cells,

wherein a first subset of the population comprises at least 10% of the at least 1
million cells, and expresses one or more markers selected from the group consisting of:
CD141, CD303, CD304, and CD86,

wherein a second subset of the population comprises at least 10% of the at least 1
million cells, and expresses one or more markers selected from the group consisting of:
CD34 and CD184,

wherein a third subset of the population comprises at least 10% of the at least 1
million cells, and expresses one or more markers selected from the group consisting of:
CD31, CD133, CD144, CD202b, von Willebrand factor (vWF), CD102, CD105, CD106,
CD109, CD114 CDw145, CD201, CD299, and CD309,

wherein at least some cells of the population comprises at least 2.5% of the at least
1 million cells, and expresses CD309 and CD202b,

wherein at least_sorﬁe cells of the population comprises at least 5% of the at least 1
million cells, and expresses CD31 and VEGFR1, and

wherein at least some cells of the population uptakes Ac-LDL and expresses Ulex

lectin.

51.  The composition of matter according to claim 50, wherein the composition of

matter is frozen.

52. A method, comprising:
obtaining a population of antigen-presenting cells;
enriching a population of stem/progenitor cells from within a larger population of

cells; and
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generating a lineage specific precursor/progenitor (LSP) cell population, by
exposing the population of antigen-presenting cells to the population of enriched
stem/progenitor cells;

wherein at least 2.5% of the LSP cell population express one or more markers
selected from the group consisting of: CD31, CD133, CD144, CD202b, von Willebrand
factor (VWF), CD102, CD105, CD106, CD109, CD114 CDw145, CD201, CD299, and
CD309,

wherein at least some of the at least 2.5% of the cells of the population express
CD309 and CD202b,

wherein at least some of the at least 2.5% of the cells of the population express
CD31 and VEGFR1, and

wherein at least some of the at least 2.5% of the cells of the population uptake Ac-
LDL and expresses Ulex lectin, »

wherein at least 2.5% of the LSP cell population express one or more markers
selected from the group consisting of: CD7, CD31, CD33, CD34, CD90, CD105, CD115,
CD117, CDw123, CD124, CD157, CD164, CD172a, CD173, CD175, CD175, CD178,
CD184, CD191, CD202b, CD292, and Stro-1, and

wherein the LSP cell population secretes one or more molecules selected from the
group consisting of: G-CSF, SDF-1/CXCR4, IL-8, IL-10, IFN alpha (IFNa), IFN beta
(IFNB), IFN gamma (IFNy), TGF beta (TGFP), basic FGF (b-FGF), IL-12, IL-18 and IL-
27.

53. A method, comprising:

obtaining a population of antigen-presenting cells;

enriching a population of stem/progenitor cells from within a larger population of
cells; and

generating a lineage specific precursor/progenitdr (LSP) cell population, by
exposing the activated population of antigen-presenting cells to the population of enriched
stem/progenitor cells;

wherein at least 10% of the LSP cell population express one or more markers
selected from the group consisting of: CD31, CD133, CD144, CD202b, von-Willebrand
factor (vWF), CD102, CD105, CD106, CD109, CD114 CDwi45, CD201, CD299,
VEGFRI1, and CD309, and
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wherein at least 10% of the LSP cell population uptakes Ac-LDL and express

Ulex lectin.

54. The method according to 53, wherein at least 10% of the LSP cell population
uptakes Ac-LDL and expresses Ulex lectin,

wherein a first portion of cells of the LSP cell population express CD309 and
CD202b, and |

wherein second portion of cells of the LSP cell population express CD31 and
VEGFRI.

55. A method, comprising:

obtaining a population of antigen-presenting cells;

enriching a population of immune effector cells;

activating the effector cells by co-culturing the antigen-presenting cells and the
effector cells in a co-culture;

adding to the co-culture an enriched population of stem/progenitor cells; and

creating a lineage-specific precursor/progenitor population by inducing at least
one process selected ffom the group consisting of: differentiation, activation, expansion,
secretion of a molecule, and expression of a marker, by exposing the enriched
stem/progenitor cell population and the effector cells to the population of antigen-

presenting cells.
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