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injured tissue. Activation increases the affini ty of bound i ntegr| n
receptors for ligands on the endothelial cell surface, firmy binding the

| eukocytes to the endothelium [0005] (2) Mgration across the endothelium
known as transmgration, via the process of diapedesis: Chenokine gradients
stinmul ate the adhered | eukocytes to nove between endothelial cells and pass
t he basenent nenbrane into the tissues.




[ 0006] (3) Movenent of |eukocytes within the tissue via chenotaxis:
Leukocytes reaching the tissue interstitiumbind to extracellular matrix
pr ot ei ns woaoexpugssed i ntegrins and CD44 to prevent thecr/usess/ 0izeem t he
site. Chenpattractants cause the | eukocytes to nove along a chenotactic

gradi ent towards the source of jnfl|ammation 007] Leukocyte extrayasation
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site ofanllipsiehedisiidge or infection. This process fornms part of the innate

I mmune response, involving the recruitment of non-specific | eukocytes.

Monocyt | so . use this prqcess in the absence of infection or tissue
e TR nE o i Subl e feed ey Soman atouehOhoalooT deRdegt Brovn s
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shear forces are mnimzed This process can be understood in several steps,
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2011/ Oln]fe‘gazedq}ﬁg?)%tdagtsa 8} %n?lgmrﬁ)lg[énl,J%gc?llaos/Igs azn%geo, promote the immediate expression of P-
selectin on endothelial cell surfaces. This receptor binds weakly to carbohydrate ligands on leukocyte
surfaces and causes them to "roll" along the endothelial surface as bonds are made and broken. Cytokines
from injured cells induce the expression of E-selectin on endothelial cells, which functions similarly to P-
selectin. Cytokines also induce the expression of integrin ligands on endothelial cells, which further slow
leukocytes down. These weakly bound leukocytes are free to detach if not activated by chemokines
produced in injured tissue. Activation increases the affinity of bound integrin receptors for ligands on the

endothelial cell surface, firmly binding the leukocytes to the endothelium.

[0005] (2) Migration across the endothelium, known as transmigration, via the process of diapedesis:
Chemokine gradients stimulate the adhered leukocytes to move between endothelial cells and pass the

basement membrane into the tissues.

[0006] (3) Movement of leukocytes within the tissue via chemotaxis: Leukocytes reaching the tissue
interstitium bind to extracellular matrix proteins via expressed integrins and CD44 to prevent their loss
from the site. Chemoattractants cause the leukocytes to move along a chemotactic gradient towards the

source of inflammation.

[0007] Leukocyte extravasation is the movement of leukocytes out of the circulatory system, towards

the site of tissue damage or infection. This process forms part of the innate immune response, involving
the recruitment of non-specific leukocytes. Monocytes also use this process in the absence of infection or

tissue damage during their development into macrophages.

[0008] Leukocyte extravasation occurs mainly in post-capillary venules, where haemodynamic shear

forces are minimized. This process can be understood in several steps, outlined below as
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“chemoattraction,” “rolling adhesion,” “tight adhesion,” and “(endothelial) transmigration.” It has been

demonstrated that leukocyte recruitment is halted whenever any of these steps is suppressed.



[ 0009] Upon recognition of and activation by pathogens, resident

macr ophages in the affected tissue rel ease cytokines such as IL-1, TNFa and
chenoki ne®o 2bi/adi1gmd TNFa cause t he endot helial cells ofchluseaiowessel s near
the site of infection to express cellul ar adhesi on nol ecul es, i ncluding
selectig @ rculatlng | eukocytes are localised towards the site of injury
or inf %48t 0 t he presence of chenokines. Rolling adhesion [0010]

Li ke vel cro, carbohydrate Iigands on the circulating | eukocytes bind to
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def aul tchtaviasf i nity state to a high-affinity state. This is assisted

t hrough juxtacrine activation of integrins by chenoki nes and sol ubl e
factor ed by endothelial cells. In the activated state, integrins
bi nd tﬁ%#%gyaﬁé—conplenentary receptors expressed on endothelial cells,
with high affinity. This causes the i mmbilisation of the |eukocytes,

despi t 0019¢ M@azelcfoocamlaslydlﬁteﬂigmd@ngdie ragmﬂdt'mgdbukd)qywS bifid anshecir mblearies[cd0i2]
rgﬁkgggorgeg%gﬁ;oqg%er é%? del W{ﬂll ?nl'a!llr( ci)r(lz t 1n1tﬁ do I‘ eO:‘ 2 Iﬁle %?ugocyte]s% E) V&gy %r]ldh@é[glr;[ he
Ieukocybbmgemmgmdnp@emdbnade\andlwﬂhﬁhmhgmugmhgapgu@emammmyémdbmhehnmm
cells. Lansm gg%n%% %> 1Eﬁ elreiljléosyte occurs as PECAM proteins, found on

t he Ieﬁwocy & an ot hef'l ? cell “surfaces, interact and effectively pul
the cell through the endothelium The Ieukocytes secrete proteases that

degr adelightedlizsieenent nenbrane, allowi ng themto escape the bl ood vessel - a
process known as di apedesis. Once in the interstitial fluid, |eukocytes
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I ncl udi fgokdia é/e:i'lé,l'xﬁm Mgh affinity. This causes the immobilisation of the leukocytes, despite the shear

forces of the ongoing blood flow.

Transmigration

[0012] The cytoskeletons of the leukocytes are reorganized in such a way that the leukocytes are spread
out over the endothelial cells. In this form, leukocytes extend pseudopodia and pass through gaps
between endothelial cells. Transmigration of the leukocyte occurs as PECAM proteins, found on the
leukocyte and endothelial cell surfaces, interact and effectively pull the cell through the endothelium. The
leukocytes secrete proteases that degrade the basement membrane, allowing them to escape the blood
vessel — a process known as diapedesis. Once in the interstitial fluid, leukocytes migrate along a

chemotactic gradient towards the site of injury or infection.
Selectins

[0013] Seclectins are expressed shortly after cytokine activation of endothelial cells by tissue
macrophages. Activated endothelial cells initially express P-selectin molecules, but within two hours
after activation E-selectin expression is favored. Endothelial selectins bind carbohydrates on leukocyte

transmembrane glycoproteins, including sialyl-Lewis™.
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WO 2011/ 011477PCT/ US2010/ 042690 [0014] P-selectins: P-selectin is expressed
on activated endothelial cells and platelets. Synthesis of Pselectin can be
i nduced hwyothriammipi7n, | eukotri ene B4, conpl enent fragnmentCcCams2o1l0iosicaom ne,
TNFa or LPS. These cytokines induce the externalization of Wi bel- Pal ade
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| eukocytes. 132 integrins on rolling | eukocytes bind endothelial cellular
adhesi dA018b| eecsaleetins: lapdlesting a1g corstifutivaty expeasted on some leukocytes, and are known to bind

GlyCAM-1, MadCAM-1 and CD34 as ligands.

[0019] Suppressed expression of some selectins results in a slower immune response. If L-selectin is
not produced, the immune response may be ten times slower, as P-selectins (which can also be produced
by leukocytes) bind to each other. P-selectins can bind each other with high affinity, but occur less
frequently because the receptor-site density is lower than with the smaller E-selectin molecules. This

increases the initial leukocyte rolling speed, prolonging the slow rolling phase.

Integring

[0020] Integrins involved in cellular adhesion are primarily expressed on leukocytes. 2 integrins on

rolling leukocytes bind endothelial cellular adhesion molecules, arresting cell movement.



WO 2011/ 011477PCT/ US2010/ 042690 [ 0021] LFA-1 is found on circul ating

| eukocytes, and binds |CAM1 and | CAM2 on endothelial cells [0022] Mac-1
i s found wo 20iwowi7at i ng | eukocytes, and binds | CAM 1 onpremamsthelousmbo cel | s
[0023] VLA-4 is found on | eukocytes and endothelial cells, and facilitates
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associate with the | eukocyt e cytoskeleton, via nediation with cytosolic
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access Y@AMhe binding site. Di vaI ent cations (e g. My2) are also required
for integrin-| igand bi ndi ng [0025] I ntegri n I igands | CAM1 and VCAM1 are
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Cytokines released in the initial inmune response induce vasodilation and

| over t[ﬁfzésﬂ ?Iﬁ%grnnq b Aﬁelfrl AMhle %&%&‘t&t gyolgg?&@ﬁt@rly goﬁ%gs GBI Sy 2ot
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per maat%blAMX al"f‘c{]féfA%—tZisMﬁ‘E o %%?o%%@s%-?é?%%f‘&ﬁﬂaﬂm; both can bind LFA-1.

[0026] During chemotaxis, cell movement is facilitated by the binding of 1 integrins to components of
the extracellular matrix: VLA-3, VLA-4 and VLA-5 to fibronectin and VLA-2 and VLA-3 to collagen

and other extracellular matrix components.

Cytokines

[0027] Extravasation is regulated by the background cytokine environment produced by the
inflammatory response, and is independent of specific cellular antigens. Cytokines released in the initial
immune response induce vasodilation and lower the electrical charge along the vessel's surface. Blood

flow is slowed, facilitating intermolecular binding.
[0028] IL-1 activates resident lymphocytes and vascular endothelia
[0029] TNFo increases vascular permeability and activates vascular endothelia

[0030] CXCL8 (IL-8) forms a chemotactic gradient that directs leukocytes towards site of tissue
injury/infection (CCL2 has a similar function to CXCLS8, inducing monocyte extravasation and

development into macrophages); also activates leukocyte integrins.

[0031] Review articles summarizing the extravasation process in inflammation are available. See
Steeber, D. and Tedder, T., Immunologic Research, 22/2-3:299-317 (2000); Steeber et al., FSAEB J,
9:866-873 (1995); and Wagner, D. and Frenette, P., Blood, 111:5271-5281 (2008).



[ 0030] CXCL8 (IL-8) fornms a chenotactic gradient that directs |eukocytes
towards site of tissue injury/infection (CCL2 has a simlar function to
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sialyl Lewis x oligosaccharide determ nant is an essential conponent of

| eukocydm®issount erreceptors for E-selectin and P-sel ectin-nedi ated adhesi ons
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of gra y cytes and nat.ur killer cells or mat |
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Chem Za&ocﬁeﬁﬁ&@sﬂrﬁmgmsé 19@4ihs iss0 IealyecdldoﬂbmmnqonhtlnﬁgpracebmtﬂMmlﬂneajklm@W\@

al pha- (o] ransferase, FULI, ca synt eﬁi!ziin t he
Lew s )]ge% rmﬁ)ynaerail}t]e F%O§ﬁcu%attrse%kagde ecg ! chlll}ﬁ 13\/{\1}: 51 \g/v%sgeseﬁédr elstésgeo in
manmal iisffengedtios., Natéuka eDNAJdBive ched 2§9ntd”78%11679éf(1€é%[) hndstrsflaceals UaBzy)I (bewi s X

noi et i . 1 L L | yl, Lew , nts
Sasaki ezé? ' g%ﬂé%n@?éﬁtwd t?(flmf\)/l%o %‘F’tayh%’?a F%I ;C{[Q aspgﬁltwﬁefél?z f %Sfer%ﬁ
Lewi s XUl etpyblt histynthesivaiez th@s@ylslalvm:x dlcmeralmantr eported the restricted
expression of FUT7 in | eukocytes. [0036] Chen et al., Proc. Nat. Acad. Sci.

103 168[8655}6%%8111&29019) 8k Stheh AT AGL ‘é>?ptf§sgef1 Cﬁ%llﬂﬁlahd?lagetﬂls C%S AoNA -ﬁmacted

cells, ‘express sia ews X, but restin g reporter
anal ysmsmth@heqf osh@wéaste shbi LTBER ppiohast bud nahble\@ﬁABemep\r @@Sfé@etvrsamgtwﬂ‘]dt& on

of FUTTyei TR BLEL &L M AN, %L%@Abm g Io s sk DL AL . GHTA3

also interfered wt to the ' reuate
FUT7 t rthatbiowds {oth- @&ﬁcblyanderepmed thngestncwdaxmbﬂg@pthW'atnilomodéqsendent manner ,
hi stone deacetyl ase-3 and HDACS and by conpeting w th CBP/p300 in binding

to the phiepr BhaHs: of F;%ETNaN%gﬁakcz EXP B89 %899“(26:(%3_ O?eﬁdth§t' Qén%ted—q*""%e“nsx in

T cells was obtained by I'ated suppression of
concl udediculady ThheclATREITBEY! Levaincbutgestiog Tf eels de n@tohﬁplmaxemégfmnatvas thest |

| i neagenSP&C b %Bﬁaf%rglﬁ&k@ran@f AWA@%‘P&&% %E@rﬁsﬂoﬂ OF GO %B@'?dmieﬁ%ted with

gl ycoconj ugates are regul ated Gb his conplex to attain cel
| i neagelGAht |bfndmgetxopm5e§a§eb@1‘im uw%w Tho lntyrfvhd)dvtheT@%é)@tdmg ipohe FUT7

2011/ OH(%ZJQC@/A%%QQQ{IQ#% transcription by recruiting, in a phosphorylation-dependent manner,

histone deacetylase-3 and HDACS and by competing with CBP/p300 in binding to the N terminus of
TBET. Maximal expression of FUT7 and sialyl Lewis x in T cells was obtained by ROG-mediated
suppression of GATA3. Chen et al. concluded that the GATA3/TBET transcription factor complex
regulates cell lineage-specific expression of lymphocyte homing receptors and that glycoconjugates are

regulated by this complex to attain cell lineage-specific expression in Thl and Th2 lymphocyte subsets.



SUMMARY COF THE | NVENTI ON [0037] The invention is broadly directed to a

nmet hod for reducing inflammtion. [0038] The invention is nore specifically
di rect ed wo 2a1m1470d t o reduce extravasation of | eukocyres/use@onmphi | s,

| ynphocyt es, and nonocytes). [0039] The invention is nore specifically

directed to h [ e leukocyte infiltration fromthe circul atory
systenﬁﬁﬂ%MAiﬂgﬁﬁEﬁ%ﬂﬁ&Epﬁgiﬁes. [ 0040] The invention is also directed to a
met hod to reduce adhesi on of | eukocytes to a blood vessel. [0041] The

i nvent i[00B7] S Ta¢ Boerlioh Bok@dlytdre@edm@tahmhdddorredlivine idfRmkaeyi.e adhesion to

vascul ar endot helium [0042] The invention is also directed to a nmethod to
reduce ocyte adhesion to endqthelial cells jn the blood vessel wall.
[Goas) MERKP The o PEE Y Mo cBeGRolE ARt o a o § ha0Fe bR Palidr SrieugRs
expr es ghamopiils dginplsicotas, and mondcess)i N | eukocytes. [0044] The invention is
also directed to a nethod to reduce the ability of endothelial cells in the

bl ood v | |1 to bind to an . adhesi i nd on, a | eukac . ..These

Chor uadERE; T lberBn Rfide LAl RRAEALED bR, e LRMAC KR NASE o
noi et y.cirflletsey spsterd ifd selogodingtisswed. E- sel ectin, respectively. [0045] The
invention is specifically directed to downregul ation of FUT-7, the

expres 32@@5?&%\/%09 {s%%? (flfrgct 41§ a SeHod bo LW Sartsids BFIELE%OQ}%&BE) QGBéé E%ssetl hat is

an ess corrponent (0} u ocyt e count er-recept ors or an sel ectin
(i.e., on P- and E-selectin binding |igand.)
[0041] The invention is also directed to a method to reduce leukocyte adhesion to vascular

endothelium.

[0042] The invention is also directed to a method to reduce leukocyte adhesion to endothelial cells in

the blood vessel wall.

[0043] The invention is also directed to a method for downregulating expression of adhesion molecules

in leukocytes.

[0044] The invention is also directed to a method to reduce the ability of endothelial cells in the blood
vessel wall to bind to an adhesion ligand on a leukocyte. These include, but are not limited to, PSGL-1,

and ESL-1 and the associated CD15s moiety. These bind P-selectin and E-selectin, respectively.

[0045] The invention is specifically directed to downregulation of FUT-7, the expression of which
produces the sialyl Lewis x determinant (CD15s) that is an essential component of leukocyte counter-

receptors for P- and E-selectin (i.e., on P- and E-selectin binding ligand.)

[0046] Leukocytes include, but are not limited to, neutrophils, monocytes, and lymphocytes.
Lymphocytes include B cells and T cells. T cells include CD4 ", CDS8", y8T cells, and natural killer cells.

[0047] The invention is directed to reducing cellular adhesion molecule expression. Expression can be
both intracellular and extracellular, such as on the endothelial cell surface. Extracellular and cell surface
expression includes reducing expression at the protein level. Intracellular expression includes reducing

both transcription and translation within the cell.

[0048] According to this invention, the reduction of all of the above effects (i.e., inflammation,
extravasation, leukocyte adhesion to endothelial cells, expression of adhesion molecules, such as Fut-7

and production of CDI15s by Fut-7, etc.) are achieved by means of exposing the leukocytes and/or



[ 0046] Leukocytes include, but are not limted to, neutrophils, nonocytes,
and | ynphocytes. Lynphocytes include B cells and T cells. T cells include
CD4+, CDawo fifoicet’l s, and natural killer cells. [0047] pCmasconepmico@on i S
directed to reduci ng cel lul ar adhesi on nol ecul e expression. Expression can
be both racehlular agﬁ extracellulﬁ such as _on the eg@othellal ce

sur f ac@MIERLGEU} 103 P ERE BB mP-EeTpTeR g ome of gy Plyripiiy cl}aéaat?t?f%ao

expr es sindiyoatc stditcefbot ®tited fdnehon-dnitrja@edskutl ar expressi on i ncl udes reduci ng
both transcription and translation within the cell. [0048] According to

this i t.he reducti.on |. of .the apov

i+ am P To astiog eSS SR s ot Bees Tt G5 e Rishied B oy amote
expressa;;p@uﬁftoadﬂﬂasdmlelml ecul es, such as Fut-7 and production of CD15s by
Fut-7, etc.) are achieved by neans of exposi ng the Ieukocyt es and/or WO

2011/0 PCT/ US2010/ 90 ..endot hel i on ) erm
cel | natfhl Bt Bt IGR IR AT b oniced ob Rafel B SRR YGRS BT RS o
cell bumugebummﬂmebdmthﬂmemnmmwmnkmumusQMQxlﬁ@@dﬂﬁnﬂgﬂaahﬂgvememEme&hwmds
descri a i cati.on vat e

exposurt §15 s ChguPRR SR Rt Ot el eRbe AT BPHEREL Rued PRl TR b <
appl i catllosr addml tbﬁaeasallss b, biiert aﬂts@alsbesmed et shaulfl benndet"sa)odelhalt sedinmtwaniid afsot he
cells, ,but. conditioned i roduced fromculturing the cells, is usefu
to achﬂ?f@kﬁwea(PPegﬁgﬁagg%%quﬁﬁﬁatmould contain the secreted factors and,
therefore, could be used instead of the cells or added to the cells. So,
wher e deeily dacprileg tuswbhd,inventieheoll Ioﬂthbebmdaéﬁeett oorbd drhicvaei admimiﬂuﬁr@ @llsor be
Phvent PETADF R BB SR o SRR BB e hPERL BPSU AR R 1

or nedﬂmmmgdw@w&m&msdfbymvhecaehh@h ﬁnbhsgdﬂnkwﬁemmbuEmhnenm@$m¢|&wmeﬂMao,
o, ST 8 ARG BuRG IR TN Bongl LY RIEBL ST

pl uri pobemtsoaﬂdnaeﬁg; SeES- lpdrxjr&Sﬁetée ﬁ)ctl}er nlaamc@rlsttcs sﬂplhrlmenoyleanonclmarﬂm acbthty)mt 4,
Eﬁ;?gg:(gﬁ?ere t1|a§e S1nt0 ]pelf es: ofmtoge)ét(t:larf ong %lgye‘? %@l% 5 etwg t())Ir 1%§ete of Fcto haﬁeelp(ei(r)] ermz%l
into cemﬂnmypbsmmﬁmh@nmcghanbmme @ehnﬂh&meﬁnnyuahtasmnmnmbnﬁumMQﬁﬁnmaim
ectoder a I [ Vi

may or rbng?gﬁgggq%arPeF%hgémgg%'rgﬁglg?negqpﬁscuegk?gasguc%é%%l %ﬂﬁﬁﬁ be
hi ghly lempafndeﬁowtm@utm 01533] emgbo‘dma;ns ﬂ@mmdmarydmahlsmgm aetlamay bavaondeegone at

ray” hau B LiaY BB oLl 89S0 28 kPR b A O ST Lo AERITRE
wherelnmnmék@ebWBeaTb:ﬂﬂtnmyanetwnﬂedman@CMaWQOasMDbmdﬂekem&mtwpmﬂeﬂﬁnéo ©
cells xpr c 0 bl.e to a than
50 popul By R GRS HETHEREOTHE Rt 53 %5 vhoRBofe FyfPe g M EYF Rl i
I-Iowevercellsasoukbﬁedhelab’(W®$ otleher oekd sf el tellomarasdy eex-Exprds soxehenamg, r&SEAlpbr

nay i NG ant faf el Rk 2% fapr HI0I R Py RCRF thf%“ﬁ%deﬁ%ﬂ )
endoderar@ligrmel aanmcwd¢rtnala¢1nbmcemoldeagmlan<emby ylohde:: differratdegies iramell thege. iFnghaide
differ i ati in | I : t her t b
tunnrié@%ﬁ%%ygﬂc yégt%%ﬁm%g%gﬁgif%ﬂfg%a %%@?Xg”?%uﬁﬁfs aggng%ﬁ% gpﬁ%%or

t unor i gemorggenignahdiit is desirdigs ko @b Itlent for ndisionhewh tdks mayfoaglisatricd subéy cehdtsormay
be di sabl ed zs%wt) h%ybfyct%’él{%&em 13f e LARPLA nﬂgé’ th]o% infd>t Bert ol Weh ,{.t?g}e well
prevents cel TiPeration Inte tunors. P Sat ment S ar @ wer

t he arUQMﬁmOhtbehhs 6&@1nahunm&hym&®h|®Mevthb:eﬂ&mnh@fme@etnm(uxﬁmmﬂhnbr
genet | C%Lultr}étceutlczg%a%ﬁ%ﬁt [caf, Y godifled.t Onaféur @D%?WX‘%V é}l%ﬁc‘éha'eor

expressors can gene |caIIy or pharnaceutlca PACT ea
pot encypharmaceutically modified to increase potency.

[0052] In view of the property of these cells to achieve the above effects, the cells can be used in drug
discovery methods to screen for an agent that modulates the ability of the cells to achieve any of the

above effects. Such agents include small organic molecules, antisense nucleic acids, siRNA DNA



[0052] In view of the property of these cells to achieve the above effects,
the cells can be used in drug discovery nethods to screen for an agent that
nodul at eswohetiahi47mty of the cells to achieve any of thecazhse@opifect s.
Such agents include small organic nolecules, antisense nucleic acids, siRNA
DNA WO 2011/011477PCT/U 2010/ 042690 aptaners, pe e nti bodi es,

non- antPBEEY: PPyt AEbodesy gRY- ?féé gycﬂéf%f% %"j(}negffg q‘é‘feﬁfr P&r"f{t@"ta“fﬁeﬁh‘t‘%e
agent GBdadef cdiSBust@tol iNGERABRRPLEME YelBto dchrvERlyl oS tHe@b@GRFRME any of the
above effects. [0053] In view of the property of these cells to achieve the

Sl et aWRE: Thabt hh e PaRer SRRy Rt eSO PG U aTy oy B

Accor didoghiningt &ulls i thatest | ORcted\fexr favaiss aydaligeds [Jﬁtbno@efolr Sachioving hiee ativei dffectso
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conposidnd @dfledtlﬁg &drhdbaikég ckits hahingauldjirdtpotets). | Thedbaiik @GVM&@CkodtcE ﬁﬁtﬂlaklrfgl’ao m
t he ban 0. use. [.0054] Accqrdingly, .the i ven Qn al so
oot r atpae PR eagRuRioncd abBiRt ebRcahbrc el i B e Wi oSt e PR s e
cel | s t@pamdsdrjor@iyset he pre-di agnostic procedures including asse55| ng the
potency of the cells to achieve one or nore of the above effects The cells

may be n.from bank and us |rec

o e DRSE " A s e 0, B Bl S thoBle SEREDES PRI bo%et 1 o
pot encyadmﬁmstéring tbeef: Iceilsctala sblgecnl,ethe yedlidfgnosic tphecduds) 1e<dﬁd1@gmks@mpgndqﬂtqncy of to
adm ni s e assg d for the
Gon! redht Sl Rionils St & gRRSTE o Bof Sririsn’ Moo Sl rRag it ROl SR ACligh e { o
for ef fdettiyvenepsdat leme@ensmmstrdnpnam aﬂedcaﬁurthmgsllt Imbulsldieelsiess@dh f@riocddinede,

it may b abea a|n ssa ells .prior taq,.

i ) SRR o PERE SR BEV AT b sPABH 5P el PR RRE L idvseree
ar e ef faeetkllmbe ails desldbeahséseadetbsthe ddsirsd pmenpapmorcmhchmhlytrqmime.f erabl e where the
cells have been stored for any length of tine, such as in a cell bank,

wher e f | i o] [in W th S t to
et noad vt AR e (Lol aCRF ORI, SHO RIS Rt YUl IORRERon b
cel | s gmetetire itay bé BltheaatblemmdtpmdantSu lagm:tassayt the ndlsrmrpr tmeadnuuhlfstrapbleto(a subject

Sequentflmﬁl gatrg‘ent% %yesns?r atrr%euceﬁé stlcflnare T&ec%lve ?t &eglre%rﬁve'ise "Phq 1s|pta{f%ulgﬁ’.y P% a%ﬁ]e

eve desire occur
within wlh:restm tatte hiveden stdFot foexariplgth ofdimeasshys i yeltbeaqhewfmwmldalafrmmlﬂe&ch
expans o&untnhetog l: If cells are stored in a cell bank, they nay be
assaye er bel ng reI eased fromstorage. If they are frozen, t hey may be

assayed after thawing. If the cells froma cell bank are expanded, they may
be assdf¥@l afitrreargangictinds & tefancabivith the qobly, betoncrofhe prgindliiswddtiog of theprlbduct

(that ig4 Hﬁyaﬁhﬁﬁéula o sﬂfgf%&%ég nla bE g%g%‘t'é)éesgg%m%ﬁp Qé% P%@ﬂﬂaubf?()%s The

invention 1s also |recte to a ne osage of such
cel | s by tassesshatdhe ¢edls gart stilcachishe thhe%f%etl htsdesmedalefnlse\a‘éeranenmﬂatwm thapccpthe

above %I/i{h%:{h?s' time frame. For example, an assay may be performed after each expansion of the cells. If
cells are stored in a cell bank, they may be assayed after being released from storage. If they are frozen,
they may be assayed after thawing. If the cells from a cell bank are expanded, they may be assayed after
expansion. Preferably, a portion of the final cell product (that is physically administered to the subject)

may be assayed.

[0057] The invention is also directed to a method for establishing the dosage of such cells by assessing

the potency of the cells to achieve one or more of the above effects.

[0058] The invention further includes post-treatment diagnostic assays, following administration of the

cells. The diagnostic assays include, but are not limited to, an assay for CD15s in the patient’s blood,



[ 0058] The invention further includes post-treatnent diagnostic assays,
followng admnistration of the cells. The diagnostic assays include, but
are not |woioed1i4g;y an assay for CD15s in the patient' sPoirasd)10M€2690

2011/ 011477PCT/ US2010/ 042690 tissue, etc. and anal ysis of i nfl ammt ory
cytoki nes and chenmpkines jn the patient's serum blood, tjssue, . [ 0059]
' thi dgiegc- aghanaeE el THIFESEY BHekies ol piemskngna gyt gispr B0 sl
establiggly and naintain a proper dosage regi nen. One could nonitor the
function at various |levels. One m ght assay Ieukocyt es derived fromthe
patient in i Ltro assays for.gene expression or on. .égus, i.n one
embodi B! ?Ih 15 @R ALY SRV N PedtCed 1S° 8?/@? daeye eégftﬁé" ERSLL Y PHIRERY i n
a pati qmpebyosagesleglﬁieﬂg Oan déudd midBifdr ttig fufkgioh Aevdriduy ievds. | @nkaoyut &Say(l@ilﬂko&.ﬁSs

expr essj a .0 .acti vat ed. endot hel i.al S dthe ik
e o bR R bt B F Gkt BRb RSB T Bhe Bt TR B aptiibacor
t he celih®nti@vis dfededde sivaleding deaidcige e&dﬁd? 1@@@uﬂ1eat byp@Sessiy alorfoinitri@sthe in

h | iti t abl bj ect and/
- con AR Py eheren it §a° G RloMsRtgly 8R AN ot ati on to 2

subj ect or expanded prior to admnistration. [0061] The nethods and
conposi [mﬁﬂns Toé ivhigion iy elad doectarte cumedsitions Odimﬂir[s&@tai ptg)umnyn of sleaslds lilanmglavi ng

infla vvhereaco nent of that infla nvol ves

nheat oD G oot BORRER L ebe 2wy oo el (PR g Y 6
nol eculadministatien to m@hb;dﬁﬁnﬁﬁuﬁ eellamdksd%uhowhlch ciln dart icanal directtyafotladmigisteatiba ro,
e.g., aacuﬁ. ) oc%%l a}l r|tnf nrn%lt at1 ., cent ral nervous systeminjury, e.g.,
st r oke,® YPISTYAPPEEH AIE ¢ AT §Pinal cord injury; pul nonary, e.g.,

ast hma, ARDS; aut oi mmune, e. g , rheumatoid arthritis, nultiple sclerosis,
| upus, [8edlgr d’d@mthoﬂﬂeaﬂdpimmpaﬂitimsuf ulicainvahtisie asaisefpk for it@sting; any disease involving

gastroi. ft‘estltnal WS Crohnt sfqh e aqd raflt ver,sus- h gl di ease.|
[0062] T a“?“é“ﬁ%’dgr%teooé"m OVieVer , of fietyiop Ahfiives SRk REION, oo e

condi t icofgheliat ceﬂalyy neansxpediuien adhbmlumelesllﬂsh Toslihcdydes iate and chromle coﬂdatonhas
been as% d?ovgs ulla r On%]fltgrnﬁocar Sl %Earétlog I 1%e§vo(1jlse ?Xsm S%%? é}? ?e:ﬁ? ﬁ;rogen qra Ct ed

for a desire {7 deds prior to ad or trea nent
of t he tromdijiry,oipinaBRIER)UDEDCRIETYONg. CFstHBHEARIIIS,JRESn{n@m&iﬂ g. Fihgumagoid arthritis,

MJ' t I p|I§ ltsf]ﬁg g{%es% lu? £ pssclerrr(?dc(i)mg‘,p P harea gscgfaF drls%% [ U'ng(ﬁ% gqg{rom%&mal C.8.

tion. és are ca
E-sel edfmlnrés drmisd dnd igrafthicganblsst-Biseed.ect i n gl ycoprotein i gand 1 (PSG.-1) and
E-selectin ligand-1 (ESL-1). Sone |eukocytes such as |ynphocytes or

hemat 02{?@&? |G S LT R0d 11%9%?%&% tReGheft @ Qoftﬁé Lbo%‘c%ﬂi(t%&g%ﬂeﬁ%qeﬁ

endot h receptor Vvascul ar ce esi on nol ecul e- ' ' ectin
is crittos sufslmellb ythgd o oyt hatrhak b¢engsa§$$e<|1-®v$m¢ ore inympbicheleffics siggsibedgerein and

i nfl am@lteét%‘fo?ﬁ 8&&9@1%9& of éf?eldm(ﬁ?sts Sg&% Bgﬁ@lg%& R #t)’eaé?r%ﬁ{ m?f%%ndlﬁ&l owi ng the

integration of activation si rom ectln [
G protein-coupl ed receptors (GPCRs) These activation signals lead to the

pol ar i ZRIEBRPESCREFGANOY BHEFHgURBYkocyt es and clustering of L-selectin and
PSG-1 to a major pole that allows further |eukocyte recruitment through

Secondqf)%ﬂ eﬁ:{gﬁfesl vi ﬁiult@l&k&ﬁﬁ(etnﬁall ﬁéf% Orﬁé’cﬁa@m‘g %Lﬁ(ﬁé}ﬁé k&ﬂﬁtmehteﬁ{mgﬁhﬁammatlon
activation enhances integrin affinity and avidi tal | eadi ng to firm adhesion
on Leukocytes are captured and begin to roll on P-"and E-selectins and their ligands P-selectin glycoprotein

ligand-1 (PSGL-1) and E-selectin ligand-1 (ESL-1). Some leukocytes such as lymphocytes or
hematopoietic stem and progenitor cells also roll on a4 integrin and its endothelial receptor vascular cell
adhesion molecule-1 (VCAM-1). L-selectin is critical for lymphocyte rolling on HEVs in lymphoid
tissues. As inflammation progresses, leukocyte rolling velocity decreases, allowing the integration of
activation signals from selectin ligands and G-protein-coupled receptors (GPCRs). These activation
signals lead to the polarization of slowly rolling leukocytes and clustering of L-selectin and PSGL-1 to a
major pole that allows further leukocyte recruitment through secondary tethers via leukocyte-leukocyte

interactions. Leukocyte activation enhances integrin affinity and avidity, leading to firm adhesion on

10



WO 2011/ 011477PCT/ US2010/ 042690 i ntercel | ul ar adhesi on nol ecule-1 (1 CAM 1)
expressed on endothelial cells. Adherent |eukocytes continuously mgrate

| at er al | ywoaoswurygy the m crovascul ature and search for ppoaseébm4mbe es for
transm gr ati on. Leukocytes can transmgrate classically through the

unctron aracel |l ul a th vrarnteractron ction
Jadhesr JRCHB! rt@aéur gsiqny 91‘3-&@@'3&{?&) prosgseqdey Sirbabiat p- caherens hls@roaﬁes
Mol ecul @ntinuOiRECANER)e, l@slRt helsimby cel hlnae-baeaﬂatme afdhaa,stcﬁnfomioeﬁub &ittEIHM) |
or alternat.vel hr ough t he endot he*r al ceI I Fanscel | ul ar %“)
[0064] EPYURETIY LPEACTS PR TARIE e fassadn rrrgh hStuartiarel (parasedy ﬂtpé ays
ci rcul atid RgeraddvdN @NGLY |jGnc@snaleldhesas earéané‘setJIAaJrs)cest dnunplﬁrglet/érheotuaacwuar

syste 0065]  Fi gur : 0ss-ta t |Stem her al ood
mononudiasion lffcgg(l#%%fw\%)s ewme[‘aﬁt{:@gsq gt lbee*%]‘é%‘ﬂﬂ 8oy ), %I aitF@éuVelyo
mai nt aithrobgiethé Walotelidl cOpuhsadliv@natphiysi cal |y separ at ed [0066] Fi gure 4:
Usi ng m cro- array anal ysis, gene expression profiles were conpared in

acti vat B t re either. co-cu red wi.th Miulti Ste Condltlo #5,
e o BT o el P LG TS s0a B MG Sl ekttt P TRt 8o
The gr a;rzﬂmarsemroelﬁﬁdﬂtcalstlhﬁageuqoraeaﬁar@mdnevel s of individual genes and

hi ghlighted in red are genes that are m)re than 5-fold differentially
expres e

vt rodltbab g s R G R R rohad Blea P Mot Tl BINIGL e
gene mealﬁfuabiayplmﬁrreahsisfremmeel platesoto nadiphia t{edwa pelf popolaydik payssh iy spaatedut - 7) .
[0068] Figure 5: Fut-7 expressi on was eval uated by qPCR i n PBI\/C (see

Condi ti 1g Fi gur in activated PBMC Fi gur '
and actP0d] ofishs %51 e EY e gipgem 3 8“’@ 5 V%F“E ""“ﬁpa %d, %ﬁ%na?%d 2)
[ 0069] HBl\gOrﬂet @erel-'eﬁtm @muemmalrwrthsl\/[um?tenm@oﬂdmoneﬁd Fxgule\/?alqnaumlrvmmdbeance of
;)e(grjleggl\:dlglﬁStg Rndlt:]ioﬁ]{#l;]; ure? rles]r;[rgsrs]equltlg‘l fel e%?r@%?qszlelwess %%m(fl 1§ua? ﬁen(e%ﬁhfls s).
Test cdriglilightechsn radcdru deds rtles tarengoRBh@ 64f@ﬂ tdlfr&amhﬂ,}) expressddi W@BI\V@ two test

co- cul tp%{al?lgt with Multi Stem (second colum of panels), activated PBMC (Third

col umm) “Q¢tivated PBVC co-cultured with Milti Stem (Right panels).

Expressi on of CD15s (x-axis on each panel) was evaluated in CD4- positive T
cel I s (17¢3] p&mebsthe gends ihat GB8ugpbdivtiiregalafedcell F-doldBotltashy panel 49 MuESpmewss on

of o By <R A GRS TP MR P AR EIFEREL B st ng the

signal in the upper right quadrant in each panel. [0070] Figure 7: '
Exper i B8 Vigne peFitgrorpusio wasalvunted bheltdfem NEVCi(Sedrngiiey ghtFéguer 2), in
r educesacg%%e%SPm@r Fe%séé?lrdltlgﬂ #E' 1@_?2,'8%{13' a%ti@zftedzﬁBMé%o%ﬂurzg \J?ﬂia I@Ill‘iigfem (see

initiation of T cells activatio
Condition #5, Figure 2).

[0069] Figure 6: FACS experiments were performed to evaluate whether regulation of the Fut-7 gene
by MultiStem influences cell surface expression of the Fut-7 product, namely sialylated Lewis X antigen
(CD15s). Test conditions included resting PBMC (left panels), resting PBMC co-cultured with
MultiStem (second column of panels), activated PBMC (Third column) and activated PBMC co-cultured
with MultiStem (Right panels). Expression of CD15s (x-axis on each panel) was evaluated in CD4-
positive T cells (Top panels) and in CD8-positive T cells (Bottom panels). Expression levels of CD4 and
CD8 are shown on the y-axis in each panel. The percentage of CD4 or CDS cells that express CD15s was

calculated by measuring the signal in the upper right quadrant in each panel.

[0070] Figure 7: Experiments were performed to evaluate whether MultiStem prevents or reduces
CD15s expression by FACS analysis at 24, 48 and 72 hr after initiation of T cells activation. Test
conditions included resting PBMC (first three bars), resting PBMC co-cultured with MultiStem (second
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conditions included resting PBMC (first three bars), resting PBMC
co-cultured with Multi Stem (second WO 2011/ 011477PCT/ US2010/ 042690 panel of
t hree barw,20matiiarat ed PBMC (Third panel of bars) and aeCirwsted/oPBhiC
co-cultured with Miulti Stem (Ri ght panel of bars). Level of CD15s positive
cells as is nt ed Qnth -axi s 0071]. Figure 8: The prol onged i npact
of Ml tna%%le%té ¢ bet). st eB pl@é@l‘lﬁﬂel e P ooy FEC cSotig it

act i vatnaghtiSIBMOR Wt @inkli of Bdrs)CDeve Lb Ay 186l paittvid cdlslak isPr&BatE Dén théy-agis. days ( Top
figure, left panel) foll owi ng the PBMC vvere harvested in placed into new

Nt 17 OB TR R DT SPbh Bafors Tl oare GBI berto SESh U an

72 hr eR@cﬁriﬂﬂleﬁlSacasz&e(Bll’El\dﬂ wele ﬁlb&obmttﬁledrwﬁh gdmﬂthtea:m tbr shesdat h@bop digiire Vet paheD4

or t n,CD 15s_ne e or. lo as |.o a
22 e dpenng R eOME G A el FTR! [ ARVERET Qe i S RoBon S
| ong- | amtibdag, lbuﬂnﬁﬁlisem:fe ol’ﬁ/MlﬂmS&rer(rr@nﬁ@ﬁé irgat @tlel). Mot Istcs[ @&7@}&&@% a4 948

Mul ti St em_i nhi 5s expressio |nat|vaedT rs_t

M1 oy Bt andornd e oy P 4B ot el R b S EAE 2 Blr e
w t h Miitlir&ShamCDass hdgae days fdrbeponkiagde ér ailtcﬁfrémcp/al‘lﬁbrh coE@lhdré)Mtl’ig/llilf&eﬁ,Bl\/C
wer e haraéested and |.abel edé)wg a fl uorescd(ca]gﬁugye and then placed into new

wel s tREF0ESA{RETSHSTIATH 1B pgciigtte on the bottom (Top figure,

right panel). Endothelial cells were either resting or activated by
pr e-tr gaamgnFigaict h MNErsadnphfmbltt @Dlﬂdmsempme&smm Dicelk-@elaket itheir dbliy to

recept or.es rein hellal eIIs
For 15 S Bl SR et e ety Teag arl MESHRLPEMS b3
bi ndi ngignes letfhmelarfaﬂlymm@ tbg/PBMabwensdmmﬁedrmalslabc&abmth cafﬂdoiwceadﬂmr andtthen

cell's. he bi ndi n el'is sul ts arf Show o 1a 1 B ts Pg‘fvﬁ’lll%%él’ b

Figure? g‘c%ner% Fe QERrn r e
r egul atEeldbtﬂiehaabal]s ivteye mher'l'resimglos acttﬁvated(py p&weemrehawﬂa TN@arptﬂs, t0 @gjuder exgrefsion
bi ndi ng .t ndothellum e extr t|Se 0

cecr et SRR ek e RO RSB s e el Bl BB R Bl
SpeC| f mmaldny unMJjntilcStlsaWenenhmbvddsbyememB@atht@fs EEMCSISmdmg aet nheataaailyﬂédclgd | s,

i mpai ri their abilit ated endoth s _expressi ng
r ecept Ol?ug ]sorce u em l(jl; tlole (lherenl: cells ﬁ:’l}e\{) I§%n§ rﬁesga% are OVI 0 etﬁefeob ttg*n oil“@l%resd
reduci ng or pr event| ng excessi ve i nf | ammat ory condl tions, by altering the

abi | it y0em3] réigamallﬁt Sclmmafieswmmarizfigdmiagothyt inddatesthatduinmen out regflate the abiligod
str eamoq‘nld Céllgt (3 s quFaCJ: ¥1ﬁe§l1%s I c{mrgmt fcll i kP Bitfothe 11919 7a%11 tl: L4 %x ra%%afgn
e Im S oOn

Ml ti Stem 'S assotl a Sr 8E8 EXpression o
i nf 1 anratioBymecein| d smeme@yretmhpbmlubig factuk ogitost ecctir fav dgedt icel.to lcelllcoutydte

re)qul g\l’/l 25%% 1l'19arl l;l)ll.tlgggll]lt Plﬂ?ﬁjst e%@r&%sgo n(lalrdrgflgy?% iolc%(\)/% ?(l] ‘lj cgllsS ﬁﬁ)%m%? nl%gfeablll?y & bhn(l n

(m ni mte edtnhamymhemab cdheaprefsorzcesgpror( 8yr @Ihlﬁlsu?ﬂh;s g/aewm, d\{/[ulgS@psqamm@ql@dl ng

f?:gmabg ‘rﬁ %l le(aumrﬁ%gll é{g‘/v%gtugggpx%gslsﬁg ll%flah‘-%lv%}] 1')?]l g(lllgl? ogp ’by( ?Qrgl%ttllg 561[’3‘%/ of relevant

|S mgmfﬁéﬂne VD@@@M@M@TW RCHOUS2O 1(@/ﬂ®41216(9DStEE’ﬁﬁllnli Elﬁb DES@QEIFYTIhg:Nﬂﬁmﬂe{E/
tissue.

[0074] Figure 11: MultiStem is associated with limiting cell surface expression of CD15s on
inflammatory cells thereby inhibiting leukocyte extravasation. Leukocyte extravasation (1) contributes to
inflammation and tissue damage (e.g., in regions of ischemia); (2) occurs mainly in post-capillary
venules (minimized hemodynamic shear forces); (3) includes several steps, including chemo-attraction,
rolling adhesion, tight adhesion, (endothelial) transmigration; and (4) process halted whenever any of

these steps is suppressed
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[0075] It should be understood that this invention is not limted to the
particul ar net hodol ogy, protocols, and reagents, etc., described herein
and, as swohpiwmays47vary. The term nol ogy used herein is far/usbh@opuwrspose of
describing particular enbodinments only, and is not intended to limt the
scope of IS | h is defined solely by the clains.
[0076]]¥h liggﬁw%%gﬁﬁgﬁt éETgﬁgNNEQHT rein for organi zational purposes
only and are not to be construed as in any way limting the subject matter
descr i eels) [ 00shdhld Tie unidtdiod Sthandhist Eh@thﬁlbﬁ]liﬁﬁloﬂﬂlmﬁtb@ tres @dﬁ‘hCLﬂzﬁplhi:tﬁ@dOilngl ar e
general | rformnmed ac ording t.o0 conventl nal neth -kno

Ina oo nitelf Rl G sl et R hF o S FreeP Bpdb SR A
cited ahdpéthseussiedribing pagiooiut erhv@inenesaity, aapechdti iG@hdedno Uinlichs saiplaeif\msse

i ndi cat gd e, e.g.,.5a Mol ecul ar C oning: A Laboratory
Nanualfﬁﬁkﬁggaﬁ?“@gw'wgﬁgrﬁ ‘Eﬁﬁb’yikaﬂﬂpﬁtory Press, Cold Spring Harbor,

N. Y. (2001) and Ausubel et al., Current Protocols in Mlecular Biology,

G eene [Pl | §he Retids Soadias ese LLQIRIr¢in afnd otdamibdiand nahrjoatseonlydnhd badnasto B
Labor at or tory Press, Cold Spring Harbor,
N Y. (18 5%?’ fk?a%wyagﬁg,%%%cgfmmﬁmm%r5mgﬂ %neans herein one or nore than
one; at |east one. Wiere the plural formis used herein, it generally

i ncl udel80%7he The ngthlody and[tecﬂl?lﬁl}lesésf ths @d:sehle ngiliamidnhee 'genermly'badhmeé(asc)o;rding to

adher enc%rew tnfa onaiaS r(;ds te]hﬂ?t he l hF a’rt an a%s dcscrl ed 1n Var\llou\slog[eneraa Iggrgoscéc .ICI on
of | eukocytes and endd I's sufficient to re h extTavasation

Wthin ﬂ:ifﬁEn@i@ mlnaeme ated bhrbdmcrw&dtﬂnromghomhbe pctkoat Qﬁm@c:t‘d@&tun]e& sthatwoe dhdarated.
prevented b r eagent f the.inventio W t uch
U 1 oi eyt PRS0 EE Mo MBI BHE A Bgh Sl as s St PR
may noﬂmhecesshﬁwlde§pamgﬂmam?h@ﬂaBmHF@miAuam@kcalKhwuheH@ano@ntkmkwwWMg
di scov desire .o esi o bi y
that 1 2008 CRistL PR HEEA B Bof 1508 g PRIEE p Ll PRy o Aol MUY o1
cel | s tGréd Sivang dlaldee halgravem Peosd Cotddipeidg Harbof, Dt ur(€99%s e. Cells may be stored
in aliquots. They can be used directly out of storage or may be expanded
after This is a convenience so that there are "off the shelf’
cells gégﬁﬁgﬁpe for adm nistration. The cells nay already be stored in a
pharmaceutical | y-accept abl e exci pient so they may be directly adm ni stered
or t hey007sy bA” nf'r Xeaall nWiand’lheadfin appoopoicaba @xcatpbantnavidnd the plual dormels easied

frontstoragq f e qzen or otherwi se stored in a formto preserve
}{erel rgeneral ydngl ¢ 51 ?r
vi abi | i o e the invention, cell banks are created in

whi ch the ceIIs have been sel ected for enhanced potency to achi eve one or
nore of[08Me & ugdthsieins thelieras “adbaa6i, rgheesupe, edisision”, ofid fhialiky fEB1Fhen Folvbowi ng

rel eas faEs%Fnat%n qu&%(')cg?eg gm dgt'il I?aﬁ) geqe %iiﬁln% t t9¥esﬁpLPﬁ9traJa%§H bbv?tﬁ%n thé donflRY be

preferable 1o agai n assay e ce enc
2011/ 0 T AR APCHidISHO hQlicdh26 D0t ic saduded od Dlneeutsll brsrgheamggeotrs of the irvsitamgs thetiwladt  or

|l eCheu SRR LBEu G S RRPLE SO0, HPELMEE KA LRCER AL poiTe"

cells haV|n the de ot ency d to the subj ect
for tr e‘acqs;mmﬂy be at that level For example in the context of drug dlscovery, one might desire to detect

adhesion (binding) with an avidity that is of a lower order.

[0080] A “cell bank” is industry nomenclature for cells that have been grown and stored for future use.
Cells may be stored in aliquots. They can be used directly out of storage or may be expanded after
storage. This is a convenience so that there are “off the shelf” cells available for administration. The
cells may already be stored in a pharmaceutically-acceptable excipient so they may be directly
administered or they may be mixed with an appropriate excipient when they are released from storage.
Cells may be frozen or otherwise stored in a form to preserve viability. In one embodiment of the
invention, cell banks are created in which the cells have been selected for enhanced potency to achieve
one or more of the effects, such as reducing expression of Fut 7/CD15s. Following release from storage,

and prior to administration to the subject, it may be preferable to again assay the cells for potency. This
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[0081] "CD15s" refers to the sialylated Lews x antigen. [0082]
"Co-adm ni ster” nmeans to adm nister in conjunction with one another,

t oget her ,woaordiinatrel y, includi ng sinultaneous or sequerCrais2admuspst rati on
of two or nore agents. [0083] "Conprising"” neans, w thout other limtation,
including the referent, necessarily, wthout any qualification or. exclusion
on vhatBPs Hommsénx Achugrseys: iset %x&%wegewabeg *}ppflf&ﬂown%?qrwﬁ "R and
y" encanpReseThalylICRivReshd dedifredtpbRhcycan th2h BS admifid@rell to RO subct BF tr¥dadént 0t her
conponents may be present in the conposition. Likew se, "a nethod

conpri si th ep .of X' enco sses any nethod in which x is carried out,
mhetheﬁbggis ?RZ£O%# SE%%&?%&P¥R36W§FﬁHH%8T it is only one of the steps, no
matter how nany ot her steps there may be and no matter how sinple or

conpl ex0082i s “Coradivinpp@ri medns t@adohieiner nCamjpimcthadvidf omnchotikryitdgathepho@gieselysi ng
words of .the ro "conprise’ are.used herein as synonyns of "conprising"
and hav“éChtKElg Sélgoﬁan?%lgg?ﬁ@‘?enflﬂﬁglﬂ]mgr@b%o?it Y0 M) e eéﬁ%'a synonym of conpri sing
(see above). [0085] "Conditioned cell culture mediunt is a termwell-known
i n the [6983] afidomfsers nteanspedthaumothar lhitgloncietlbding ée ectoestn ngpesanily, wiliost myt hi s
means that.the cell.s.are or for.a.sufficien i t acrete the factors
That  ar Bl Sl Fuf P U0 b0 pRinfilld ELaRhmblscR cbRpRGRnbghlf | &

app! i cat’icoeompiassed angticngpesgthu chan gongatpresdiyomo mhtter @lhhtultizr cadpvasitomayrd gesthies;

r educi ng t he adhesi pn of l.eu r ed
1# the. cOmpos

: kgcytes to dot hel i,,al cell s: in )
i o a8 BN PG AR SRt SRR Fhodal 3¢ ol SRR wichs

i n whi dhcaredd sit, v thebre® nhecanllt wepaid tieon@kodto itdecrlebee dfalst soaps, nonmbagtet ey medi um

For t h.eot WERASHES (I)r}ca tbQ% (f) rqoer%ggetr hbwmél%] tleI o CFelx IxS1s Fnacr(])mbe 's%%?(‘)’@le;[rlh‘rcoou rr]isead
sufficien er of ce diVisions so as td produce effecti ve amount 8 of
such f adtod smiar thivats dsing woedhi afrther re diltespsk D pre Sis¢ddreredt ascsghdnyha ot aohmpsisiogi’

nnleculeg sg.as to reduce adhesi on of | eukocytes and, hence, reduce
and have the sartne meat&té%. .
extravasation, etc.. | s are renoved fromthe nedium by any of the known

methods in the art, including, but not limted to, centrifugation,
filtratlDes4] [‘Gonprodépl etd synoryer o compiisang (sgggbaveant i bodi es and magneti c
colums), and FACS sorting. [0087] "Decrease" "reduce" neans to | ower

or
the effifs) O“CRIRNS cdif ol hEh RUERRASNGNGE i BUKACKGRK D RARA] hon.
adhesi on, expression of adhesion nolecules on euﬁocytes, or any of the
ef f ect svhidsests bavd by gspwin. Hoon2big mes 1ty HRCEIUS? Groomn0uane 90iifign 88} to gerete

celI's" wer & Alseauefedit Eo%hi%%n%%%ﬁle?ésuﬁs %\X : o®in tﬁi@,@;%gi]rcatﬁ)ﬂ,' iinflgcliifgg reducing

teratocarcinoma. |In 1964, researchers note at a si e ce '

t er at ocapissonescetivlat adisgon swletled radnding ethmipdhesingiof flenkeqytds 4o eddithelielipallsr e.
Thi s typg Rk St£R686] kicbecame known as an embryonic carcinoma cell (EC
cell). T

[0086] Conditioned cell culture medium refers to medium in which cells have been cultured so as to
secrete factors into the medium. For the purposes of the present invention, cells can be grown through a
sufficient number of cell divisions so as to produce effective amounts of such factors so that the medium
reduces expression of cellular adhesion molecules so as to reduce adhesion of leukocytes and, hence,
reduce extravasation, etc.. Cells are removed from the medium by any of the known methods in the art,
including, but not limited to, centrifugation, filtration, immunodepletion (e.g., via tagged antibodies and

magnetic columns), and FACS sorting.

[0087] “Decrease” or “reduce” means to lower the effect or prevent it entirely, such as reduce
leukocyte extravasation, adhesion, expression of adhesion molecules on leukocytes, or any of the effects

described herein.
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[0089] "Effective anmount" generally neans an anount which provides the
desired local or systemc effect, e.qg., effective to aneliorate undesirable
ef fects oWoiznfililamvati on by affecting adhesi on that | eadectrasexinacasati on.
For exanple, an effective armunt IS an anount sufficient to effectuate a
beneficial or_desjred clinic resu he effective gnounts can

provi dé&@l %’SC c&elierdlsé"‘éﬁf g gy SI%I f PR PbfIeT CI‘II?% %I&‘P?aéﬂ%‘lmaaﬁb{?ﬁf‘s
that presshidierd h@edeihhtecdihglec AN whtitodarifmss calld 86 BbRicd tah@tdnRSundifteenfisted ins e
determ nati qn . of at WOl d be considered an effectiv eﬁ g gﬁ]t may be based
on factYr¥ei i ¥R éIemt"B SRRC SUBY BN SPRRPYE FHE RS BH 28D age, injury,
and/ or disease or injury being treated, and anount of tine since the injury
occurr €008y  tiEefeclive aasenth ggrully @nanski brh@kt i;vnlch peovidet thai debirdddo@bbesyks@mic

det tl t f. i t b th
Conei GeTE DfseHo AreRTan TPk e S e RSOk by S af ST f ey o
dose" meanasdtie Bareaase," &f ffectievan@ndisndn. amc{uﬁoaﬂﬁcmEfteB eﬁ‘ednm& a cbuﬁeeimal or

eneral |y ns.ar ich rOV|de ve a
door ol AmendniR G sl O aPomL s v oL et &1« S FRhitis® i o
I S one ftdafi@ayhnwhhts hthah pageht tieapsffagivadidinstier @derblo apﬂhmvsndﬁbnat Thbeprdasd r ed
site of, action alm)unt f the agent uff|C|ent t te a%{gg i cial
or desitEEIRFTR; < réléﬁ af 88%}11 © cpys T? ang ?VBRI“EB“‘%% aI’e 0(“ T 1
known ieac fidjcat; tnciatlidlg H&H&lﬂé%ﬁ ipjuspaide discasnomrbiyty Otihg ateat amaamﬁ]ht (ﬁﬁ’tlme

speci es. Enbryonic stem cell re stemcells derj f.rom ner. cel |
rhos orih IBaIR SRGET Shik B Rl R W RSB T iy hPeo g the
di f f er efieétbk @motiitdorad fivehedubjéattasedonahest b(ﬁlsidbﬂ’aﬁ@lswmd]ﬂaﬁcyrogﬁﬁdmnh&yz&f s used
ect odern]g endo derrgg and rre oderm Tg Se i ncl ude each of the nore than 220
cel |ty HioEhe 988, 1moapg ?/SamFI?E "EEUHIYUYan become any tissue in the
body, excluding placenta. Only the norula's cells are totipotent, able to
becone [6090] t i‘EﬁemaSe ong” @ermlraal@em:taas a Eétut‘eewlﬁdi ]I>19v1ﬂésnﬁoi ther@ oESCagamaip abd}:sued
produced b gl e r tr nsferFo sQma HC ¢ tnuc e%H Et Q.&an enu ab
fertiliZ "mB e“&fgl;1 o X1 a%raeé% Pon Fef WF%"‘I“StOII% "ekRage of “&TF FUL Y out
of its wmlrrhsierﬂbto prbﬂddz hiethe ds@redfsité nf Immmh lamayntidf thicedgentSsuff@idnh e ﬂfﬁa(cemem of
white q)l nq{jla? c{ - d i)lm;hIrle l%api |laries to the tissues surroundi ng them
This is‘al's SEUssed“d A ie Background of the Invention. [0093] Use of
the term’ |ncI udes IS not intended to be limting. [0094] "Increase" or
"incred8dngy" “Fmbnysnit Stendells eEROX iareerg/ll mmnttlhﬁeareandal@w beeprpeepenc'd ditonnigany
ef fect Lotk rl:n(?n{a a?l e&? é%ﬁ%y%ﬁ 9 eh? %ste cells Fi Qd ﬁ'(?m &4 ne?é llem ss of an
extravasa Ion, endot nel i ¢ expression o %
adhesi cmrlmthwmbem kr@tm as WOIRO Iyt (Imyﬂrz B@E/W&Z@f@@ﬁﬂdﬁﬁgﬂl {00Hles (‘)f the tieed
pluri POt &G érgrhgrﬂ %%l éc%od(ehr? %gii(%rmgp§d&[% od T%gs% 11§c?u% ﬁc% 0%?1{6 Igorgnﬁ 29&&9
been rePpro d"for exa uci ng exogenous genes confer
on t he tgmaat the adét body. IFleasES délfsfeem bmomataeyi tigdne mothy pedy, FM@@&ldhdestac@mwﬂhEen
be i ndyg e e I I
have be 0%’%8 esr%ielgsle éé %tl?&%ﬂtaatb? t]p%%coglle a?lsﬂsgqreg Iu?dr %Bdegttacgogl% 9&11?@}4? ParF I%Lgsor%/ r ed
in 200&e®mnmd@kap01&rtmmsfaIOf g sadeltit 06tlemef1561hto an tn@Patkd fe(rﬁlﬁ)@d):gg For exanpl e,
in one instance, to create IPS cells, scientists started with skin cells
t hat f)@)ZL h e@xn[gg%latfldne ‘i’eerX tfhe Eeglga%é“efda h&? gﬁtaotf(?tg é?\lﬁ\aqgeltl] ninotﬂg cadd !)ﬂgﬂamma‘uop|
retroviruses to insert genes Into the cellular . I'n one 1 nstance e
i nser t gtirefparte shovpovem@uttof whekiRod tqllﬁ Fromghacapiliayies, to kwdiancs srrmotdinp@enhelhisas
nat ural;, enbryonic stemcell-like state.
These ce 1?&&%2{%%5@1&%%%%%@?'{35 eilhpetnﬁgnl iterature. See, for exanple, Wrnig
et al., PNAS, 105:5856-5861 (2008); Jaenisch et al., Cell, 132:567-582
(2008) ;[093hn&seef thd term Ga¢lpdes” B BotABOnded 40 KADO8YE. and Br ambrink et al., Cell
Stem Cel |, 2:151-159 (2008). These references are incorporated by reference
for teqs(suwwh&i%&;e %”%&&Elﬂgdﬁeafng”io 19&&9'&&&5!9 wWheRMherd fvad B Bb-3Q:sRRI8 L1 hat
such cells can be created by specific cultufe conditions (exposure to
speci f ilecreggethe dygreq golpaifferthaich ay lepkdcyte exitaasatipn pbidgg topendopelial cdls, exarepsion
whi ch are. RQ teaaBQPh Al Bduldd L. one or nore cells or one or nore cel I ul ar
conponents that are associated with the cell or cells in vivo. An "enriched
popul ati on" nmeans a relative increase in nunbers of a desired cell relative
to one or nore other cell types in vivo or in primary culture. [0097]
However, as used herein, the term"isol ated" does not indicate the presence
of only stemcells. Rather, the term"jsolated" indicates that the cells
are renoved fromtheir natural tissue environnment and are present at a
hi gher concentrati on as conpared to the normal tissue environnent.
Accordingly, an "isolated" cell population may further include cell types
| n add| ti on to stem ceI I s and may | ncI ude add| t| onal ti ssue conponents.



[0098] "MAPC' is an acronym for "nultipotent adult progenitor cell."” In
this application, the termis used to designate a cell type, nanely, a
non- enbr ywoizeligtiesmcel | with characteristics of an enbr pomus2evemesel | . |t
may give rise to cell |ineages of nore than one germ | ayer, such as two or

all thr erm/layers. (i.e., endoder mesqder m.and ect qoder upqn

di £ er RISy | @HFCGW@(OFFES/ S@%P%@ﬁ%ﬁ% Br PP bt SiF c1oBHHs 480 sk (g yeen
(i.e., rEubgrafhed. foX edampld %y lin@dilcis®%xazen@R heiSEfatdconfol @n B¢ BdmaAd Uell "a icks
MAPC is.non-restrictive. flt refers to non- enbryoni c ,so_rr,atif: cgllgl . MAPCs
are kar{STYPREd MG REE el N%Sh ¢ o “HothoR S nPHwrd o &Y 98, lephiidicrpiail m
was fi rgégebys emPSi dallPkale beeACRA) el h3thé nhodifitesds ioben @ppladli bahLRtdicelekediif Qb@t ed

from bope marrqow. Ho r, b t to Lsolation of these cells om bone
mar r ow, B?W@l[(a’éeﬂ 4l WIY ﬁfe’ﬁlcf?k}i ES%??&OQ%) riesFaPley | PR Ingfptce P éﬁf“ieéﬁ b’

pot ent isientbav Qartk@eniddiiss Ry edt aBe, thtOmoalficPases siMblard laboratory technique using
Zeuiv ol i PO ot e Pt ¥ GRk bPisahavg EFS RRERR
first desi giiedade, KMMWAGo ac{ QLR asReurhiaegalatddl kd keSh 4115y an ébbribiee §térmdel-niame

for a non-enbryonjic non-germcel| .that is highly expandabl e, karyotypjcally
nor mal ,Staé%ﬁg@ésce %tha‘feo]Pe%Pt‘g?"ESBJnﬁbmenhtWWﬁ: EFQ’I rfaygwfeer it @i fdocel |

| i neagel9sGR597E86e (1008)) IARCIOR M da@y €32:5671582 CRDE)S HamM XN RB SI30160-064 (10083; Of

br epar 6t SRR U te GeL S G 25 AL bHS TATSENBER Pl RS erence

appl i cafbi ©aching NP @Y dntl Giekidktls fok PriciXUGRNItANsP@IBE tmesudincel{sQOd BOdreated by

" Phar maceut]:i cally-acceptable carrier” is any pharmaceutically-acceptable
medi umPHt lct"r?gurééf“?adé“‘lﬁ‘g APISHCH R POFFE 8% nvention. Such a medi um may
retain isotonicity, cell netabolism pH, and the like. It is conpatible

W t h adoegsi stTrhaterdtisblated’ ®Edd§ ©C cellrvr ¢tllsOyhichnde aarsdveiated @dth dnber ebr«]ls dor
cell delivery an reatnment, [00101] The term. "potency:' refers to.the

abi | i t)fmeort%ge c?g't‘“rtl*’g 6(08}1’0%%%{‘1?% %rﬁe%s"ﬁ@ﬁflu‘?ﬁﬁthf F‘Srﬁehh"é el 15" 0 ‘é% PEEE he
var i ougogiilhiteat scaeuattdedndrenst i imdpP bf € ddsirethcellAclatdredd tigd of mopOdtRereyll typéer S
to the effect. at. varipus levels, including, but not limted to (1) reducing
i nfl amfﬁf/liv%ﬂr,lnPlz?lal'rye?BE‘EF‘ng | eukocyte infiltration (neutrophils,

| ynphocytes, or nonocytes); (3) reducing adhesion, for exanple, of the

sel ect i[0&97] 0 Heivavey, aatued Heexi, sSheatotn Gerlatxd atoed @ kiglipteaBs pricsvadaudionty, stdmutellnot
limte 0 + an +..| h tes; and (4).reducin e expression of
Fut - 7 dsr B A R Fian ot ) S el By SR SR

cel | s" arPeont HG bighdr shnceamtioe ac ndrhpareidto ahdn@mamisat edirbom@r.oducedingipyan ess
differentjated cell types. [00103], " Progenitor I1s" are cell roduced
Gur | ng- aFRF S BapydR G, Mg CPEPIL R actilishdo B edfiend P AR
char actadditistal csuofonifoednts. t Ehisnalyvalah e ehipkdsexiémterat edel daddngs, foDefampéd A cell
progeni tor, cel | su "cardiac pregenitor cells " are comm,tted to

P eaod SufCfreel 0 afen FRLOLRE ABIRREDNH Plouer P PATLE MY Eplediye
ter m " po @tgengitad miimbss kséd drin ttheigic ossyerenvividiatnt dog sbonomatrbw] fgeripled dlod) | s
to a p%ﬁtigel{} ar étg: eage. A progenitor cell can forma progeny cell that is
nor e hi g]r?loy di'ft€réntiated than the progenitor cell. [00104] The term
"reduce" as used herein neans to prevent as well as decrease. In the

cont ext[0e8] t FEAPHE Mt 9n dconymefdutmiltipogent adultgirdgepiteevelh lorthiamplicaioattee Bme isor

i ni ‘ A clini ) ‘ Y. t hat
Wi nabd B pPh BP ol e, R SELATE QS bR BE Rt Sl Ayl
(heal t kjenotellt Rengyudyese. to Thll §naksofappt thes ohogérmdayrrcludgacalo efadflghts gguch

dyci.ng- ' d t 1l Ngy: j: | i al
oS S, XA A R S ZhA P ARG B SR, SR 2
| eukocyif éclomdrase @e3idome.i Ottd4)hex-4 uroxdumnd seng2,tand SBieA-4r Eladuten tpdbigLiladEAP € is

bi ndi n . I i.ch d | i t
del et orioBTe st ey ERE O FP SnBp B YA £ A TR BB T g g o
form teratomas ixn vivo. This acronym was first used in PCT/US2000/21387 to describe a pluripotent cell

isolated from bone marrow. However, subsequent to isolation of these cells from bone marrow, other

cells with pluripotential markers and/or differentiation potential have been discovered and, for purposes
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[ 00105] "Selecting" a cell with a desired | evel of potency (e.g., for
reduci ng expression of one or nore adhesion nol ecul es) can nean identifying
(as by aswaypiidisatati ng, and expanding a cell. This corca/usec@atne26a0

popul ation that has a hi gher potency than the parent cell population from
which the .cell was isol 00106 el ect a ce cl ud both an
assay t® HRAPHIORe Y O ﬁa%t@n?l EHE s PR 6Bt e & %f%&ﬁq*@eiﬁ%mi i fgefe
obt ai nidas filk@atesig@itdd.<MArec.cel | may natural ly have the effect in that the
cell was not incubat ed with or exposed to an agent that induces the effect.

The cel y. no $,0. h he effect r t.o conducting t.h say.
At o PEL T ket A T BRG s Ryl e RS € e eiaRiyp b nGBERE Tt ond Bt
al so de@ﬁfﬂalﬂdi) khﬂetybﬂsllySndmfnalpﬁnﬁi dHes Ao fornd ferithi@asgenes. tihaby dacatidthento cell
effectj i & el ection %OU romcellsmatl%q For gﬁ "1%'?’
this café ge%«% TR d° 5E™ Eiat 8"? SRV B P8 AT Pl 4B En ey iR T
cul t ur epx- $ed0QQI adl SSFAA Nﬁﬂii&t@ﬁ? 1§fpf@®ﬁed aadrdifetosell ealhed neeols distisdeth @ this
expanded (%ﬂﬂ Sel ectl dOIBbh fromcells ex vivo, such as cells
in cul (i8¢ aPP &é"é‘ar “SF‘Y%?BF‘% FUié" el 1s in culture would be
assayed for the effect and the cells obtained that the have effect could be
furt her[Omp}in‘dHﬂrma[célﬁlﬂzﬂEI]-acﬁ‘@)ltdbR: canighds miyqﬂlameambﬂtaaedepiabre ﬂenllnﬁmﬁﬁdleef:lﬂsect
In th e tg ‘ﬁtlo fromwh hi / een nce ceII %lned
al readylsh 8 ]?%%resé?tf% PSR & SEFIBY BAY 1S é“ lé%gmﬁﬁéyaﬁ lﬁ%rp%

anmount Iofs cbﬂnﬁatﬁtef\eldi aqﬂﬁ]lilstﬁcﬁblh td habjettn vive, qpdcante yop lﬂlhe&tfme,nfor @e(DlQIb]]i@e]ry die
par ent o u|{’itl on fromwhich the enhanced cell is selected may be

subst antF y honogeneous (the same cell type). One way to obtain such an
enhanced cel | fromthis population is to create single cells or cell pools
and as s[ﬂgllﬂtlh otk teal I'®tapcy cefels tp dwl abilityoof thdnallefdre:onditticme(bbteaihm foinothe scltsh et

nat ur al | e the e S sed.to.tre he cells

rodul atshiet b e R Uk ARaIRREE Sk it Fb ek ER S b dr bt a1y
enhanc edrioys08Lk linclkbne \bat not tmitbdto r\fh)yrecﬂmmg nigtimmchtivn; (D) retheingreulorye: iafjlematien
thatW|II h ffect |yl ar pat hvay

substan |g§ﬁlﬁ c}%g)th eeg’ugr ?non yte%?d(gg? d%g%%eﬁ%ersg)gt g)& ?Xammﬁhghgg e1(5,:“1(1an ect.
[00112]s1all§flated1bevpo1mmlgatx omleuls)cyn@st 1r$utdsigalmt netl linyiteh 6O P naciS)H8 tiyraphocytes; asl
pref er tht th | at | 0 be treated contains at

| east %%Jo‘% h}éeeeslfe&? i Ve ce? {ygoglglé{lr?%v\hleghgenhanced effect is sought,
nore preferably at least 1,000 of the cells, and still nore preferably, at
| east 10010QD Gfrimdidalpaibrynicpetnh oalishd G erddt ertintcan bhewtused bngp gpullatd omralase be
recover f t eous popul ation by known cell selection

t echni qlﬁ%%/ Igb o %??%gir"%fé%g%ded if desired. WD 2011/ 011477PCT/ US2010/ 042690
[ 00113] Thus, desired |l evels of the effect may be those that are higher

t han t HB0103l eTRyogeniter cglils/aue ¢otle prodiasd dpappudibiereertionrot a sixmepll that kesp bemq, hat
are put, [ a e

A A e I e P s e

may provirdiec arogenitencellys pid eomingired tsmhleagepéwerm tqo@)mméimowprmahlbbélfﬁeree@ﬂt@d to
enhanc cav e e I P thin
The ot aflon har ebPonP i e i A R A T R L 4RE, ok

t hen t dapicelel lieage. pd preizeniion helwamfoml hbghey ccldut pendre bighkycdifferentiated than the

progenitor cell.

[00104] The term “reduce” as used herein means to prevent as well as decrease. In the context of
treatment, to “reduce” is to both prevent or ameliorate one or more clinical symptoms. A clinical
symptom is one (or more) that has or will have, if left untreated, a negative impact on the quality of life
(health) of the subject. This also applies to the biological effects such as reducing extravasation,
downregulating adhesion molecules on endothelial cells, reducing adhesion of leukocytes to endothelial
cells, reducing leukocyte infiltration into the surrounding tissue, reducing leukocyte binding, ete, the end

result of which would be to ameliorate the deleterious effects of inflammation.
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[00114] "Self-renewal " refers to the ability to produce replicate daughter
stemcells having differentiation potential that is identical to those from
whi ch theyoanowai47A simlar termused in this context i ®cCTpsediofnersasi on. "
[00115] "Stemcell" neans a cell that can undergo self-renewal (i.e.,

pr ogeny h sane dj renti ation potenti aI) and al so pr.oduce progeny
cell's lﬂﬁﬂtﬂar?fﬁﬁ?@ Al Wltﬁtaéiasweﬁtledﬂﬁf@f)@mx &7 GH "HUEBREIPATSS ONPT HCHT PRES
cont extad@efsmthhﬁolbdaveemdnqaeanad@heyﬂagc@k Ibvasa&)gl isdlaifig, &G Qﬁm&ﬁg& d¥0r €This could
differentiated cell t has de-diff tiated, for exa b ucl ear
t r ansf &FC2t%3, PERyTigh tW R LMRYY ORI 't“} Patephyyelgropula n%‘? &’6%&[;? gl yps
speci fiigoldt¢danscri ption factors, or by culture under specific conditions.
See, for exanple, WI mJt et al., Nature, 385:810-813 (1997); Ying et al.

Takahad O8] B sclePa i nciblss B8 B St tgiig it sy it AFrod Ko b ound s

448: 313ndudé oﬁ)ﬂlﬁﬁﬂg) that&ﬂl(ﬂ Tl&l@aha&lylnaﬁfallﬁ lhave theedftect ih It 86 LelBWas o2 Hduhated[vah1 16]

Dedi fferentia e cause the adm nistratjaon of certain
compountie tPbeBee B TR AT HER o tDmBnE B R b i S B
woul d cahdietiidde d@dy f Aerenficat t@id dptaivegdnk $x@bsion way ol cidesr, vadedufddRo
abnormal1 ti sstutsgb h as a tgrat ocagm nomg a%ge sone ot her sources such as
enbr yoi §°H8giM aflﬁf’ WS AHROTREDE SR tBECUEHRT 4ECBd enmbryonic stemcells in
that they are derived fromenbryonic tissue, although not directly fromthe
i nner c{&«]l07rrasaacnm$bmnd be Frbs: aeityinad ﬁsaudoquare@eiupﬂe,dnsz cat r@ﬁu@ziomlg bgesvdsed
associ funct on in cel | duced
o urt patghe YeritiB sy 17k s Bups PrdalaRy Phing ot S
mamal ,expandéil. as a human Mammal s i ncl ude, but are not Ilmted to, humans,
dogs, cats, horses, cows, and pigs. [00118] The term "therapeutically

ef f ect g“@lﬂgﬁoge%ctlorq (?(I vl aﬁsa e f%om ce ETQ;%J \%}\Eo %Lch as cc elrr1] Euh?:{ mlsncea(sje E)r?e (g}rrr?ocrlclfl &F
any therapeutic response 1 n a ar - exanp

ant i - i rhd eattaat artpret \h@ﬂtapeaﬂsaycd d«grethd: sffavayndothe bdhg)btahed $1utt me\kaba ¢y confd behe
pat i entg, ﬁamg ndednh| bit overt clinical synptoms. Treatments that are
therapeu]f[l catl y effective within the neaning of the term as used herein,
include treatnments that inprove a subject's quality of life even if they do
not i ndPGAA8] t disdiosldatse boutleaveioperhaged cect hInt thisrcape the icelhbépplagipr &emiwhach
armunt Sthé‘&l%aﬁc%é%ﬁ Ys ﬁé’dt ﬁfeg(ﬁrdli}]ag ¥h PP f Eﬁl{a.ﬁl% aerf%ctﬁ}éhés nlegnst;'ffi il aVerIQeus
to "treat”™ means |ver an anount reat| ng can éreven

anel i oraatoentaxﬁﬂlewﬁis«@bluglldah istherparorrpopflationf | armatl on. V\O

2011/ 011477PCT/ US2010/ 042690 [ 00119] "Treat,"™ "treating," or "treatnent”

o © uoSoPashy it RLEREON 4. LRl DNCULR A0 ERCRLSHEIA B Mty
a defi choexqggnemjﬁlfeumq tdlrtypali Haasay toebtyn heoh agehkaneqd el dropy biseopulationgt tedi ng
those tc@é&e élﬁ]gtlceEé(ll@ ?cgﬂ g&)lﬁm égga rERY C?tellsf 5rOdQI?JaEIP?513tB¥ eff§:tt ?erlg%hlc%ngsogl%tzo]

The present 1 nvention c e pra ¢t ce prefe y, using stem cel
ver t ebratugallygur e effegic@as appdsethtontoating rﬂlehwﬂanvﬂbra mathdaor @l%rfbest:ﬁf@t)amirfhfrns

li vest Q&bandfﬁ?%o@é H§iL 1hAens H&!ﬁ@ﬂy Qroe)ls. These include, but are not |im ted
to, those cells described below Enbryonic Stem Cells

[00111] However, cells may be treated with one or more agents that will enhance the effect of
endogenous cellular pathways. Thus, substantially homogeneous populations may be treated to enhance

the effect.

[00112] If the population is not substantially homogeneous, then, it is preferable that the parental cell
population to be treated contains at least 100 of the effective cell type in which enhanced effect is sought,
more preferably at least 1,000 of the cells, and still more preferably, at least 10,000 of the cells.
Following treatment, this sub-population can be recovered from the heterogeneous population by known

cell selection techniques and further expanded if desired.
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[00121] The nost well studied stemcell is the enbryonic stemcell (ESC) as
it has unlimted self-renewal and nmultipotent differentiation potential.
These celwe areideri ved fromthe inner cell mass of theprblirast@opsicoor can
be derived fromthe prinordial germcells of a post-inplantation enbryo

(enbryonal germcells or EG.cells). ES and EG cel |l s have been der.i ved,
first f[P@ﬂ?ﬂDE@E: S fexels ©f thep ﬁf@%ﬁlﬁy bgithese Mh Ereapiphig  taan BRdevis g 2 given
r ecent |ptecedhg Porfull0i0h. NBH- KXuikpld, (ilk MRt &% pantto s cullbefoh RitsO@dUGE Expantial

nmouse bl astocysts or bl astocysts of othe ni_ nal SCs can.contribute to
all tid® ésé’?aé%é th%ﬁ’t%% IFIOI‘E)@%%F SRt l"éﬂ?—‘/c Qﬁlgﬁg‘i T"E‘@H? ity %ﬁc%i}”‘%hj’é‘i‘éﬂ%\ﬂe

st ai n: NErett pdpulibih. DEGEHES pagRi PIpllatRREAL be MRUMSE Yo aihencOSEAGy o3 repB)t. peSedl off or
exa e, U

np .. Pat ent s. 5,453, 357; 5,656,479, 5,670,372, 5,843, 780;
5, 874, 3Fenes fypLed gieeliy withig theggpgla ti@d?@fﬁfr%)s,s ?g‘é%h?o“gge%t; %géi, Gf:ili,c%lﬁ)&gé?a?é%l,
6, 500, Ghdhto Pro?lA3 a dRlation with a higher (desired) effect.

[00114] “Self-renewal” refers to the ability to produce replicate daughter stem cells having
differentiation potential that is identical to those from which they arose. A similar term used in this

context is “proliferation.”

[00115] “Stem cell” means a cell that can undergo self-renewal (i.e., progeny with the same
differentiation potential) and also produce progeny cells that are more restricted in differentiation
potential. Within the context of the invention, a stem cell would also encompass a more differentiated
cell that has de-differentiated, for example, by nuclear transfer, by fusion with a more primitive stem cell,
by introduction of specific transcription factors, or by culture under specific conditions. See, for
example, Wilmut et al., Nature, 385:810-813 (1997); Ying et al., Nature, 416:545-548 (2002); Guan et
al., Nature, 440:1199-1203 (2006); Takahashi et al., Cell, 126:663-676 (2006); Okita et al., Nature,
448:313-317 (2007); and Takahashi et al., Cell, 131:861-872 (2007).

[00116] Dedifferentiation may also be caused by the administration of certain compounds or exposure
to a physical environment ir vitro or in vivo that would cause the dedifferentiation. Stem cells also may
be derived from abnormal tissue, such as a teratocarcinoma and some other sources such as embryoid
bodies (although these can be considered embryonic stem cells in that they are derived from embryonic
tissue, although not directly from the inner cell mass). Stem cells may also be produced by introducing

genes associated with stem cell function into a non-stem cell, such as an induced pluripotent stem cell.

[00117] “Subject” means a vertebrate, such as a mammal, such as a human. Mammals include, but are

not limited to, humans, dogs, cats, horses, cows, and pigs.

[00118] The term “therapeutically effective amount” refers to the amount of an agent determined to
produce any therapeutic response in a mammal. For example, effective anti-inflammatory therapeutic
agents may prolong the survivability of the patient, and/or inhibit overt clinical symptoms. Treatments
that are therapeutically effective within the meaning of the term as used herein, include treatments that
improve a subject's quality of life even if they do not improve the disease outcome per se. Such
therapeutically effective amounts are readily ascertained by one of ordinary skill in the art. Thus, to
“treat” means to deliver such an amount. Thus, treating can prevent or ameliorate any pathological

symptoms of inflammation.
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6, 875, 607; 7,029,913; 7,112,437; 7,145,057, 7,153,684; and 7,294,508, each

of which is incorporated by reference for teaching enbryonic stemcells

and net hoate 20f1/0mekirng and expandi ng them Accordi ngly, EB6Casand/owmbhods for

i solating and expanding themare well-known in the art. [00122] A nunber of

transcription factors ang exogenouys cytoki nes haye been identified that

i nf | uerlt@1Phe Tasa[teﬁeﬁﬂt@%’aphsﬁ%mémﬂ%ﬁﬁﬁ BRR{R 8 108 T fhe i Rom G S

t Ir anscrebrat ieadsbrﬁpagoscteg;r arh@hgh @tlﬁﬁf Grdvagehgt I"ha{elii)l’étiﬂg() Viahﬂ:s%icelg,i dr Sduﬁ?g Ce : deﬁci$ncy,

pl uri potency. i s.Cct 4. t el.ongs to the P Pjt- - Ung m

tr anscrqtyb‘{}il%lﬁnffdéﬁ‘s&%r % Hﬁ?lgteré" BB " O‘F‘JBSteé{’aﬁ “ttT’féﬁre W‘éﬂ %‘lﬁ’?‘% et 2‘8{‘% Yate

the transgiyl pti on of genes, containing an octaneric sequence called "the

octamer notif' within the pronoter or enhancer region. Oct4 is expressed at

the nonent of the cl eavage stage of the fertilized zygote until the egg

cyl i ndeF¥#s%tormed. The function of Oct3/4 is to repress differentiation

i nduci ng genes (i.e., FoxaD3, hCG and to activate genes pronoting

pl uri pdo@ney (kGhrdsentihfentiorRex bi practBed yrefarabignde se dehieotieghbrambpdeict, sudr oup

(HMG) bomﬁtranscr_ﬂlpti on. f?Ct%r s,t.coolgelr ates \igth Qﬁt4 to activat ek Th

transcrt pridh: 89 GEROL BREP e LUK HUPRE TYAHEYS 2] PORE0L R eI Se e

t hat QOdh@ude, it preessliminedite tiesbeyiodescrilsdddriosel | s i s mai ntai ned bet ween

certain |l evels. Overexpression or downregul ati on of >50% of COct4 expression

level will glter endirvonjc stemcell fate, with the formation of primtive

endoder nf nme ectoderm respectively. In WO

2011/ 011477PCT/ US2010/ 042690 vivo, Cct4 deficient enbryos develop to the

bl ast od{&i21kt &lggemodsutellt shaliddnvtan celkisl therambryowt Issmaged (BSE) pd tihpotlemted self-

I nste aqeﬁe%yanqlnfuhﬁgog@m ?iﬁ%l%nt?élltigf? got&nﬁl. Eeal{%ﬂp 0¥ F&Qﬂi\%dtﬁfoﬁﬂﬂé’ R'né}scteu In{aFEe(ﬁgl?e'
manmal | a pal 't I acto

Sall4, a transcription r, is an upstreamregulator of
Cct 4, dradtocyst bhesngfeoteavédnipon tlentrimadiategert atlty fpprospiniptanatiprevmbrso (fmb@yxinal
during |y . 0 Salld. | I e in
thr condi i coRBRTEEEIRL, BERRYBLRH, 1P SRerihles (RS ik, ARUAK il

cel | makicrerAruittialsr andmenrs orénlyi ds Fae horhmegurimets ot hyslaps.i Poeremgyduced Nanog,
named ﬁﬁ&u‘éé bﬁst&g'stts 'onlfaMéR,?ts of bther ¥iflnd E'sc% Qﬁhéoﬂgﬁgu{%fto 5ﬁ§ss%¥s95f HOHRGal. 1HY
vivo, nog IS expressed-from the st age of the conpacted norula, Is
subsequedtiGycetle fameddentifichby pevite spalilg withs sntiapdies agaidegiibEAd Unatsstl atsl/SIHAe!

i mpl ant at r lat.j 0 ' : t-Q,.8V © n
uncont ra P S8 30 BRI O s BT S ST B R o P g o

di f f er éntlt@o8:00 1 HLIBONG 1 WYLIOr 6281310 .6,4%877d0Y MA6,70&nb.o Ybo&s8; i65/0B 78 b, &it5,aay

c ' : b bz St QGYli » i 0l t Qi ni t oni c
S IPAR oL A PLATR 22 AshEeyBlpLOLI, B 8D B AT
for teaching embryonic stem cells and methods of making and expanding them. Accordingly, ESCs and

methods for isolating and expanding them are well-known in the art.

[00122] A number of transcription factors and exogenous cytokines have been identified that influence
the potency status of embryonic stem cells in vivo. The first transcription factor to be described that is
involved in stem cell pluripotency is Oct4. Octd4 belongs to the POU (Pit-Oct-Unc) family of
transcription factors and is a DNA binding protein that is able to activate the transcription of genes,
containing an octameric sequence called “the octamer motif” within the promoter or enhancer region.
Oct4 is expressed at the moment of the cleavage stage of the fertilized zygote until the egg cylinder is
formed. The function of Oct3/4 is to repress differentiation inducing genes (i.e., FoxaD3, hCQG) and to
activate genes promoting pluripotency (FGF4, Utfl, Rex1). Sox2, a member of the high mobility group
(HMG) box transcription factors, cooperates with Oct4 to activate transcription of genes expressed in the
nner cell mass. It is essential that Oct3/4 expression in embryonic stem cells is maintained between
certain levels. Overexpression or downregulation of >50% of Oct4 expression level will alter embryonic

stem cell fate, with the formation of primitive endoderm/mesoderm or trophectoderm, respectively. /n
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[00123] Stemcells have been identified in nost tissues. Perhaps the best
characterized is the hematopoietic stemcell (HSC). HSCs are

mesoder mwennuadi4el | s that can be purified using cell ®orfise@omeackers and
functional characteristics. They have been isolated from bone mar r ow,

peri pheral blo cord blo feta ver, and oI k sac. i n| iate
hemat ogd eéIcg‘I i%ﬁleafeﬁta‘?ra?segﬂﬁIOP.twﬁe III@ﬁa%ygpm%t g i ﬁ’é‘é‘?@é&” %%ﬁel are not

t r ansplpaitpeeni. Hﬁ@eah@ﬁd?&iﬁffeyeﬂtlﬁt‘é aldh@tRdxfdtnibRloSic tioPRyblLelhch@POAM| ama@minaRan
eryt hro d neut r.o macr o g galkar ygé\ét e, (gnd léﬂ;hm d hemat opoij etic
cel | plt TR a&‘P% d° 5 ‘IP e AU RBEC Ho 2ad e hetsfare upiRa) oo Bpiptam

di vi si Qa@proﬁeﬁe leh €15 oL RaRiueing bhrlS. phbak @ﬂEmN@Slogﬁ 63on 3814 lebal 460, REA; a certain

5,677,136; 5, d 5 716, 8 U. S.  Pat ent . 5,192,
report éﬁrﬁ%‘t”ﬁ’o qIﬁ Zﬁi“é‘?}l ‘ﬁﬁ? ngg?ﬁl? eCH’@I?ﬁ‘i’f %;?F" P gk eyl ‘ﬁaéfratAB%lg‘fré’faP%“B?% or
pr Iolgenlt fﬁ@dtSr I@@ilﬂﬁ% forlﬂh&poﬂ?ﬁﬁyeiﬁll\ltaﬁ&g nﬁn&léﬁt,eBQ@elhelﬁQ{et srlrhwmg hﬂﬁﬂztd rﬂ{lﬂlﬂ%tdvér
cells a e enitors, an ropria ia

r egener At t FIéfﬁﬁ"n aII?ﬁt1$ eéfeé fropithe e ﬁ\?afpf?%c%??sﬁ%‘gl?g?l%p&r*gseﬁueﬁ@f ﬁ‘?fﬂ‘e%I?d
devi ce th®mn&Well Wakdghdny! H&Wré'@[@ddqaahelmlﬂarﬁﬁioh Stagd) ADb W@t Fuldtod GBNaAgSmaylbeS.
Pat ent .No. 6,015, 554 descri a nmet hod of reconstituting human | hoi d
and derlBPPFAL Refyold aﬂe&lbcpaﬁrﬁéfiyexpmg@ aﬂoplwmo%ascelﬁsoranﬁi s8I alﬂq“hgmﬁﬂ cage

expandi digeréi@idrad findadtrulfionn Nafog gl @iitfryos| 8013124 ht &dyos heonsdt oM Gidbtgahibat i s
wel | -known in thq art .i.s the neural st mceII é 1Th se cells can

prol i f YRPEYT-ina Y/BO%IIBH%WF‘H%%IEWIP JBARY 1t Giscspraple subladnne neur onal
cells. Wien cultured ex vivo, neural stemcells can be induced to

proliferat e Nm-EBeblomsswinfdetis enti ate into different types of neurons and
glial cells. Wen transplanted into the brain, neural stem cells can

o0t o it IS T RV A T o SR O BB P it

9: 499- BibBatppdaR)stenacud (HIS@]DeHSZ:s at nﬁiode;nﬂ\«@@hed]mylekmmmrbb puﬁ:t@ad&i@mgeal s(ui’@%) :
U S. Patent otent n stem cel | s obht

Fr om bR PO B ag b ERR \Ineldobk B SR ERHR bot GRHET s B BPG. <
f r om nexabbblood; ¢t bival, alkyolls piver Bey idtide hBazttmhechasd geﬂbﬁte multiple hemat0p01etlc
QR R G T N O i R S
vitro gemterrpaﬂmmnropnagm fn]’e@ke@bcty&t ead Newplenis hérnﬂnp(mﬂct @Ilelmobf Tmehla;hsn be
mul ti po;[l(ﬁl%d % uncé\lNrS Ss'[()lerlgqsel? engival ce119c§/1 1052% qdr exam %@aten?&%s 5,635,387;
generat| oni“and 1 Se’ at o “of - Hetr Gepi T Heti & em cé’el’

ol i godenyhi0®6Y;t %6745 86;0630BIPreasursstirand SaAmas 7. rléaglémeheslbri 926553 ngurto mathods
precur 9,968, 829 .reports ne 0

gl A T P T S TR S e R  T  N  EeCh
maki ng regutits ehgpandicngtopbietin acles el brek Ripwh pmgﬁﬂltersalahd apROdrEd grwmoli hardiastoem
cell that ha een s ud|Ue§I BXLERS |53é8‘7 e ar iy 3H nese qm(l Il stem
cel | (MBI RBES" 4r e Geriied 'y oms\f/% mr)el’po mé,\)scai1 &I LT human

i sol at édmbtoperetivarils sduhdgsecursos| WHS. MyteadNid. t6 (h@ ﬁé4 daeribeywy npdoi phecmistltbﬂmg)d
PR st R e e T A S R et
t endon.arcThdl-knowa it diasitder abl e liter ature on these cells. See, for exanple,
U S. Patent Nos. 5, 486,389; 5,827,735; 5,811,094; 5,736,396; 5, 837,539;

5, 837, I Pi

o TS0 T S AL AL EIRS 0y W] FEE B o
adi pos @r@lé‘crmeed vaduind cettanrebl Iegetlév&m9asmmdumnel dzen Wipolcattwdd f:x oivof at ,
typi cal lexraps\{enll\lbﬁgz%: Bé 8&068 }0 %‘E&Qra%%s %il %931?fe%¥1tl{?g%§1toﬁ?§ c‘r%nt L 09f neurons and

col | agenase I'n many ri ve r om bone
mar r ow,gliekecépt Wihhatransplamtsd mosthe biaa, tl@lral stotnatet}s crarepgmatiaed gaklat rfeneharfdgglial

These ¢ Y e t iPff ' $C

cartil a%h% asgg %(ralfrggnﬁpslg ﬁ%ﬂfglo’ Ec”% 219 ?%%Eﬁagz%@e %e%eélrl é’ecf }Ej%g
2005/ 0 V5@24zy, 9-@D1A3] (1D emd Sikeba &edtlal; Mh@IZtDalebpMm,v\W §9102H 9%t USh(PIatsvde
gast r oint e I hepat i G St |l's,
o ch Rae s O ABkden SRLACLER ot THLERL fon B, RERE' ' 657 PRIERG
Lond B 5516619480ﬁpor85139@2m1g83@1rqb12@@SﬁomvmwbprnFc@reBFalah@ninhS@s; Lbrd MteBi dosSci
353:831 (1997); Alison et al., Hepatology, 29:678-683 (1998). [00128] O her
non-enbryonic cells reported to be capable of differentiating into cell
types of nore than one enbryonic germ hayer include, but are not limted
to, cells fromunbilical cord blood (see U S. Publication No.

2002/ 0164794), placenta (see U. S. Publication No. 2003/0181269, unbilical
cord matrix (Mtchell, KE et al., StemCells, 21:50-60 (2003)), snall
enbr yoni c- I|ke stem ceI I s (Ku0| a, M et aI , J Phy5| ol Pharmacol, 57 Suppl

- - AN L NN S\ . A o - e— ~~




WO 2011/ 011477PCT/ US2010/ 042690 Strat egi es of Reprogranm ng Somatic Cells
[00129] Several different strategies such as nuclear transplantation,

cel I ul ar wo=bomi1emd cul ture i nduced reprogrami ng haveproears2@ophmyed t o
i nduce the conversion of differentiated cells into an enbryonic state.

e oct 1 I9GEGL SR EfTon YSGRE DL RREPEP RS SORFT Ot L bR o SR o

ri se taepor€lipRgro( gonepficduiCdiffyientGhddnica®ng froBr culttiRORf exephnaid nuBipoteRiaC @WNSUr €,

car 1 il ob Rl LanelpTObEHFevef etk o Sabhilihed oL brireenyhyh 5 Eb <

r esul t slighdehiBcygendioattd PiecOisoby Bid UgcagbadstristioWwicatdnall patutses af.SplpuehtpEbent
| ant ati on of s cells jn cult

ES cells ti.c re selects for i rt

cel |l | i%%@%ﬁéetp"%ﬂ}wbaé S‘ﬁWﬁ%@i@ﬂ?‘i T linlﬂi&tf‘g%\F‘i‘m-Aﬁcb‘F@%lﬁt heural stem ol
sper mat:aganrihals Bt ERiECAIdSxFmeink ARmM YelsRAGEn B ap) uri potent cells that can
be derived from postnatal animals. Transduction of somatic cells with

Cver dadS] AR P Mot B o SR ATt P b dinih et Beer bl e 836
L R L B e b B o pcy s
oo T ari by oD Ry Pe R Dt e P apo b it ey fldes

i nt r oduwah didRreafiat@inflighigusesb dediial disdiod) dic helFaiiscle, t@hd, chrfilage, d4t, @i Wakiedat Hidre

ogocyte to n te a cloned ani mal] suych as t he shee / al .,
Nop o 6 S RERE A fugum Pt Rl Thee s AT el iy Ry S s
denonstyat @d4;t hiato, I9%6e 5SPT, 6N est§3¢,630;adnd E275@0AL S «t@l Pistender)NUeh g Stibat, of
term nﬁlgl ﬁﬁﬁf@ §gnti ated cells, while stable, is not irreversible fixed
but carf bertiph 8 Amred to an enbryonic state that is capable of directing

devel opnent of a new organism In addition to providing an exciting
experi neo2a] Aapphoacdnflost aaladdi dab caihis hdiposbdsiived epilgemetdlls (ARSGR mihghdave

i nvol ved in ryoni.c devel nt and_.di sease, .nucl ear i ng technol ogy
2 or " Brb AP RET AT b SR R TP B ET PE ro PR DS LR A SRR
Fusi on ADSSonatimdarGe asy amd tEMSCy dodiived Soarhote nkhso,3Rddp i fhathpis gessibld to isolate
reprogranm ng of . sonat | clei to an undifferentiated state has.peen
demonstPAY Aot Fh o Re hy B <l Saoest 5Py A T8 B P0ng P rhedC e IENgley
sonat i cagidge.sand hiyherisd g hebatdad isolagon s egairmiribed indl.§.208501 5844 yoni ¢
carcinoma cells (Softer, D., Nat Rev Genet, 7:319-327 (2006), enbryonic
germ ( =Pl | 5.( ka, and .Thonmso. vel opnment:, .. 132227~ 05))
dhar e 7P (gl 8h P AREARN T ORBO R SNSRI ek T SRR
pl uri potbntnphgpait stpe cels, dbich hawstaldorbesuchmddidvdreely’ dBetehsC., Asalwitdns Rolse
(Tada e . 1o F LBl ] - 155 2 ), B S S eth

pot ent iLté) F9F oBl(r)Ze%uﬁf‘ 8 afg% 833(()) #i%gl%gaﬁ?}% I%é ?fr‘gnfy?ée)‘%)ch u Z?’ gr@‘?é‘gl\ivg%ﬁéeﬁtl (éjf@y ’gizsfng reltc e,
309: 1369; APnB(2RIF)§73-6%8 (¥88)al ., Sci ence, 318:1917-1920 (2006)). Activation
of silent pluripotency markers such as Oct4 or reactivation of the inactive

somat i r | r [ . 1 fo WO
2011/ 031995 b TR BT aPERsaER, R BT coREA AR oo TG BT QRGP o et
been suggesbegnicrestm DM melyldé, dat rmot dingtsd entceldd frém runtbileahedrd bioil gsee df.S.

Cori . : ) : ; . q
Senol or “BAEHARG 0E0LPLG IS (5B PRRLHRSh . B0 0 AL, uhbELR Dot BTG,
Nanog i(MiEBlcElH.st pr, Sreot €€ls pd a0k o edn)y smilkembryeractibe stém pdlsr(Bhcistdmtekld s

(Silva I%Vsigll Pkarrl}?c%!‘,j %?’Suépq%SQ%?(Z&@&)l, al(nﬁl(l))gg h)li'd stem cells (Atala, A., J Tissue Regen Med,

1:83-96 (2007)), skin-derived precursors (Toma et al., Nar Cell Biol, 3:778-784 (2001)), and bone
marrow (see U.S. Publication Nos. 2003/0059414 and 2006/0147246), each of which is incorporated by

reference for teaching these cells.
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Cul ture-1nduced Reprogramm ng [00132] Pluripotent cells have been derived
from enbryoni c sources such as bl astoneres and the inner cell nmass (I CM of
t he bl astwoysti/iES7cel | s), the epiblast (Epi SC cells), pcirmsedioakeger m
cells (EG cells), and postnatal spernatogonial stemcells ("nmGSCsni
"ES-like" cells), The follow ng plurjpotent cells, along with their donor
cell/tissue A : %@l&%ﬁ?c ES cells are derived from nurine
oocytes (Narasinmha et al., Curr Biol, 7:881-884 (1997)); enbryonic stem
cel | s Heseopessvededirfues: sthogiedduvals hﬂftﬁfeﬁ&r%%@iﬁﬁt&emﬂar&smn Stcedultielihdiced

25: 986- 993 2007 nner ells (sour not . cabl e Eggan et
BT Ly R b SR o R s A T A R o e

cel | s haie }?ﬁ;g;gr titak feiv@dol ¥ dsalma 1ﬁjrecttmroda almagie hielaslitts af Bﬁblﬁ:ﬁib% @?cytaj whickCapdn,

70: 841-847. (1 een deriye ro

sper mat'BYIRi 410 & S)t“éﬂ%ag %‘er( ﬁiﬁ‘aﬁﬁVeerﬂseé‘l’ ac "R&? 6%0“%912’6 4%- )1%§P‘t%6]é?tatl°n
Kanat sun Shitmehednagiet riat tq g@&ltlballylﬁgtcﬂeﬁ%nb}m §t2004R) célﬂbd(“&ﬁﬂd‘iﬂedelleﬁucahr ,

B R SN Bl UEROT T SRS RSLAR LSRR SR Pl Al e
448: 196hd9ll zwas) of phafpotrages edlisc EEﬁlaﬁteﬁdrsOmameudJ@ﬂn irdaittiukeadlct aon 1hmmata1
oocyt es fl? be{hl i et al Sci ence, . 2951819 1(2002 Revaz qva et g i ng
St em &Pl dneothiizBay hg P{“E@?ﬁ‘}t or NP ESAL BIpRT ?}"8”}5’8%1?1 d& 98 ' B

bl ast O(Eysﬁlhﬁoi(p_l'lli’rmafbeﬂi thad can b&drﬁﬂd:ﬁom §8Qna1aléﬁmi&47ra€1§cﬂ9t8)n)qf scM@d?EcEl&\Aﬁtlbeen

derived bone nmarr et al 41-49 (2002 Phi nney
and Prd€ 16%1 GPT FRORY oK reé@grﬁ nngg(?zplwgg%? State ﬁ%&seﬁf‘%e&&eétéf)?@)“tﬁ&%eﬁ

from caseeh bltﬁﬁd}ly(rvﬁmdile(}l\lelﬁdﬁﬂgeﬁhnd, Jabig@hHematep U4 1: 85110882000 2n( Zﬁﬁlﬁﬁlz)ka,
neur osphe rived fromneural cell (Clarke et al., Science,
288: 16 (5%6% éﬁggf)g%lf%orqgﬁ cells fromthe germcell |ineage such as PGCs
or spermatogonial stemcells are known to be unipotent in vivo, but it has

been shown thaateaplmandf@ot ent ES-11i ke cel |l s (Kanat suShi nohara et al., Cell,
119: 1001- 1012 (2004) or nmaGSCs (Guan et al., Nature, 440:1199-1203 (2006),

Slalr.:r PS&?(ZI%#)?E@HIQ% Itrgnsgl?mt !10nI '@% é:, SIO e GI%T rd:)tﬁ 5 :s tn%latlg aely\h é:!’egrn an%fter @fCNtTE ddsegotes

t er at orntbe mopdmtioroer, a mmleys Eﬁn akiGnorEGmatanatlltiite ag pmucﬂmtedgwgmywl to gigmate a cloned

g?: ltéglearg{n\l/aas rﬂﬁa%osll Othe %Eeieg (W‘:ﬂ ug:_ m§l p\ggattur{s 1 %’grglﬁ%ﬁ??bgl?%ng?ec nt%lta{l gF PX{e

t he gerammaheby R@cémndnyt;rawmtmu m@te@rgteneaudwltatte szbsmmrt:mgbmuadluchlt&ﬁm:eﬂ tesm@mﬁySCs)
these cu ALY L ERACBHCE BPRLTRHRORN Ay ThT S5 iy B ke Bl

( Seandehatgt caglable Maditer@ng dedOloBdént IBG (1@0©ﬁg)aylsrbutlnsaddltioarto tpoov&pnﬁéh ccedling

whi ch v 0 t ast i npl L1 ONn. MDUSE . 0S..
(Br ons Sperufei \ e oy, i Rin oS Bl BRBLAT PR inBUEE o Rl
448: 196let@¢nfc20QA]J )discasdOn2dat / Odriney 7¢e@Ty1eds2 3107 Q4RGS0 iRepsto G apaticmgpdyyiic
Def i ne Factors [00133] Takahashi and Yamanaka have reported
reprog?ﬁaﬁ %§a%0h%§l?§e ‘cells back to an ES-1i ke state (Takahashi and
Yamanaka, CeII 126 663 676 (2006)) They successfully reprogramred nouse
enbryoni c f i Husiot UElEsaAnd Fmbrypdiel S glisobl asts to pluripotent ES-1ike
cells after viral - rredl ated transductl on of the four transcription factors
Cet 4, Siﬁe)(l% CEﬁg&l’eu@ﬁgr ?;Lfn%nﬁgoclfls&)ﬂ@cf& nla?IeiStg Ial?ﬁﬁdﬂ? eﬂctlg{ed gtﬁtte'hgﬁﬁe'eﬁ)@en%nstm&
Cct4 target gene Fbxl Figure had activated Fbx15 were

coi ned ip Insn(w hihuicle drogheerd iby dbsaont Ofﬁrénlﬁon@eqellswahaomaéw@e%owbﬂd@ bggween various
pLur i Qb Qs biteLibrRBHil L ym&f?a S0 BAEE B OBSer QOIS NHRN Certthhhee ¢ O

gener ate |i1ve chineras [ uri pOt ent state was ependent on 't
cont i nuasus (K¢ at Eé%pliSe@svrakmaI@fThoméort, Dendetieed 18524 -Bdd 28} shae meany fogteeseas

t he endggemoy §re1951te b?{bq Nl%ﬂé)gnﬁ&ﬁﬁg tHAPTE pﬁintpﬁ‘t@ﬁt dﬁi@ﬁotﬁ}éﬁé 5iaiatht OF s "sion

expressed at | ower than in ES cel'l s, thei'r respective pronoters
wer e fdﬁ%ﬂw$oA%%Wﬂhﬁgb$w(ﬁﬁﬂnypht@@7lﬁﬁiélﬂ%BC6ﬁ%K§Wéh{hmm¥hE$Hébd@NQWMS|on
t hat t*b%teﬁt?ailérépf’ogra%%dnﬁmghgcla%ercfagltsﬁ fetQ %‘gze;(fc%l 5. 134 1 5BY2008) Eyu et
represented an i nconplete state of anm ng e genetic expérinents
had establStigted 31HAt1 702 (%\Wé))Soksztl‘mﬂen @g’sﬁelnmtl @lunmmncqolmnrkq@bts@hc% OcHapber s
and Sm EEQUVQ?H QQ%QMCg@E 57011@9(: 3(1(919011(0%9194 Povidgdiﬁlgfé@ulﬁl ev?dence Me grammm of
442: 5330538 (2006); Masul Biol, 9:625-635 (200 he

role of the two oncogenes c nyc and K1f4 |n reprogrammng is Iess cl ear.
Some of these oncogenes may, in fact, be dispensable for reprogrammng, as
both nmouse and human i PS cells have been obtained in the absence of c-nyc
transduction, although with | ow efficiency (Nakagawa et al., Nat

Bi ot echnol , 26:191-106 (2008); Werning et al., Nature, 448:318-324 (2008);
Yu et al., SC|ence 318: 1917- 1920 (2007)) NAPC [00134] NAPC |s an acronym

R AR N7\
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[ 00136] These references are incorporated by reference for describing MAPCs
first isolated by Catherine Verfaillie. Isolation and G owh of MAPCs
[00137] MeOhotm10i77MAPC i sol ation are known in the art. pBeaS26ion4me@anpl e,

U S. Patent 7,015, 037 and U S. Application No. 10/ 467 963, and these

net hods, along with t ara ter| zation henaot of . MAPCs, ar

i ncor p&P%iOéf&ﬂﬁé?@Pﬁ ip ey Pré(? ik 5@%@ S&é%sts% that B réEIhOF‘F‘BHS ﬁﬁfﬁletiab fag the
sou (r]I CeSuctivafich udbmgpotémp n{uﬂtersl wmdhad ﬁlts@ obdesie 2@@{ @m-,r ﬂ@d@gf}m @hd umﬁﬂ lSt‘eaall
cor and cor scl rai n, lver, S Lhal COl ood or skin t
is, théerdf o%%“? ggg@ﬁﬂ b foarsd psrearTrssion I\E‘E%ﬁ Pa‘@g%eﬂs BFORRYES YluTpPiFRGY
bi opsi Qﬂlendiﬁéd@hlﬂﬁé’urﬂl’s@ﬁ%ﬂs @neh dt a0l atpe tdaeoeelds (R®bY)g positive or
negati ve sel ection techniques available to those of skill in the art,

relying upo he that are expressed (or not expressed) in these cells
(e.g., by fg%@gﬁéﬁi#JigJﬁggﬁ%%¥§glcaI assays such as those disclosed in the
above-referenced applications, which have been incorporated herein by
refere r[0031)32] mﬁﬁpotém o¢tis Haveetre Badie cd/Bbm@wbasnidasatdsBach dsldsloBercPaiidetht inner

7,015, 03 P ress.th | euko [e anti

vl B S e S R el R S S S
was SUbjné@t)ﬂldltzﬂ @peamﬁbmiall stbtyimamp(ems@mla’t iE(SrhkeThﬂls}: eTHesfoMre\mg plhﬂm)tam bqlle,ct ed
to negat ive %‘ Le(e%fcti' on nt i |es

ting
e pomtinkSrfh S bRt S RSRE e EhSkeRerrie o e BRried Mbb PisaRegr
0. 1% of(Namsimbw arohoriiet sarl, ¢8RI 884Nér9e97i)hemblryemovseaneabeusoewesbmumvaj §1©mbe

plated.in fibro tin- coateg? a%%dq as desc i bed
heoks (nasrar OFfaRech L° o EissRy Bt e) GOl T R iy o Cgre o
adher eripplixable) qmgamw ad:,eNJztsre mwt 4026060t eslryatidberaednd smbndeslgarcirephicelht | ve
senescence, around doug 2 u Lon
ol s dBr P oEney oo it A T e Ll SREFERH S BEDEERCS MuShe
Al t er nainil \WeASC hpefsbémmrls@ﬂ ﬁo:rhlspermatmgbrdalbseenusdd (Kinam sohlatlmme,l 146): MO 1203
conbi n g le Si e |ve on
t echni 3%660%5]&1?%21 Llinsk%fa ct a ?%g 1%&5(?01815?# kEOB% c{ gean?l et %d%% un% 149: ?l()e§§0|
nonocl Qaw7))aﬁﬂlsmﬂem:dtreldarhvearftonbmhlﬂss (ﬁmﬂs abhle Afcme,megam V&5 (§é(1)7e);:Tesmnet al.,
pur pos are, al g0 ilable.in the_art see, Leukoc
D DO B o 98 BN RBh S b S 3R OB B GRY Gl
commer al. anzeyacaVQQBJLéHBI(eO(TZD avazonu @y Cofnirgdisenc €8lls, PABA-44] (2T&D ) hugpue ES feolls
mam"rallan el | aatlonf ma m ureoE e 0 }7 W een
descri bede eengcﬁ e% F)Bsmym lﬁﬁqémoﬁa el(r:it‘slcf\eiope gg gg45%§7 ?frg\aég e %C’b
separ athawenl)e,en Baset frein bahe r,nari(QBGla(lg pmallnSadf:fei 41i8t4 @Hﬁmmgma)p&nyl)mwaqd Stem
WsocKki % fI u ce-activat ed sSor t
Doaar 01y sy Rt 1 Rah bRl F 90 R ond iR PRl kG Hemgtd 037
[ 00 141]35M£XPC$7655(2I0&I)£dneamsmesac derbedi clam derived afonb ercaral talr e(danksmmgﬂ mstibads
di scl 032%9 1 &f Ffi62 é%gﬂe% narscellg) %rtor%nt}le gérron]'CSellqg’lgdgevs\QchCaQ IJ(JSCSI or}nge %gén?a sp H
reference S€e
cells are known to be unipotent in vivo, but it has been shown that pluripotent ES-like cells (Kanatsu-
Shinohara et al., Ce/l, 119:1001-1012 (2004) or maGSCs (Guan et al., Nature, 440:1199-1203 (2006),
can be isolated after prolonged in vitro culture. While most of these pluripotent cell types were capable
of in vitro differentiation and teratoma formation, only ES, EG, EC, and the spermatogonial stem cell-
derived maGCSs or ES-like cells were pluripotent by more stringent criteria, as they were able to form
postnatal chimeras and contribute to the germline. Recently, multipotent adult spermatogonial stem cells
(MASCs) were derived from testicular spermatogonial stem cells of adult mice, and these cells had an
expression profile different from that of ES cells (Seandel et al., Nature, 449:346-350 (2007)) but similar

to EpiSC cells, which were derived from the epiblast of postimplantation mouse embryos (Brons et al.,

Nature, 448:191-195 (2007); Tesar et al., Nature, 448:196-199 (2007)).
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[00142] Cells may be cultured in | owserumor serumfree culture nmedi um
Serum free nmediumused to culture MAPCs is described in U S. Patent

7, 015, 03Avoanmyo1cet7/l s have been grown in serumfree or PowASesmIRai UM | n
this case, the nediumis supplenented with one or nore growh factors.
Commonl y- used rowth factors |ncI ude but are not Iimted to bone

mor phogeni ¢ HPE% s Petine LR G h factor, platel et-derived
grow h factor, and ep| derrral grovvth factor. See, for exanple, U S. Patent
Nos. 7,[001336 104kallashiOfd QRhianaka B3ve, réabtied Geptokfantbihg s@mdbit CclkIAck ©,a8 ER1&EC ate

oo pot S by fbbakee Cebr TPRSRHTRGCHP nhe e WAL St el Hfum

Addi t i anekyoRlel fitkiolgaMetMBES 4h@0ddiB]ibtoblaadd tphﬁipaﬂentGEWé oERt aftet h&aldﬁaﬁatetdy at

whi ch NAP red can.vagy fr t 100 c
Cel | o g e Fo o6 EBrCite OTharac: 6" auti: < BbETeer o7 SRR b Hhout
1500 cektistionif the cablowltgerng(ﬂe Fb;el|5|(Figﬁfé@.A)Tthld&ﬁShddyacﬁ&ﬁbdm% b/elteweelad iPS

speci es. Ad i onal | t n_var u tur

oo e BB dermP QUL FRL vk o Bl bt IR RS Bfhidha SRy
arti sarhlth@lgﬁethewmetndbteetoombﬂml litegtsintnys. f ahisaplgiipogsnt S@te 9hs dd.pleﬁdd:he on the
conditions and .cells. [00144] Al so, f ect at nospheri.c

C ome ent PRTBRCVES e AL BT PR R (e diius Octd and
especi aldnyg g8rebWKereCahebrot ds@eksad omwyre tekpressetl siti a’lg)wfehﬁvdzlsﬂdnalhlEﬂ’lcellgl‘ahvllttlibuand
differentiation
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O cug bt Ramieant e toui o B el S nid e i sfeahdir e pe
]lc,lsed. Fﬂbgr&iPSS?llblrﬂldTaytzgdireq&CEfiltb rES o¢i3i w?tm@nhametlhpﬂe@med aﬁiXMtgﬁ'ﬂiplegﬁ@&teOﬂS t

or exa about % . S n e C r.i or 0O a er ce (0]
ot o TR SRR s Stis Slpr P RS Sohed Bl ot WERGTIEe |
pl at eglphﬁ]p@tency230hzﬁﬂﬁfs5@ﬁd Ot W@nco@@”e wersnt1500 ﬂ@lhl(@(ﬂ)@;amvabalaplec l@ﬂiﬂtNature

Xpan Use I N

Ceper i riReatvsgy BOBRYERFERT M cal i b SR T Bt TSP i T5e s St 1 ow

oxygen a@al‘mﬂnﬁl r3propmeindis tléso REatve R @l SEdle§eOd$ncbg‘bﬁesCﬁh§|' if Wck, Weedispensable for

Speci fi cal adher%é3 cells from co nilﬁs vverbe ted an pﬁ)ssa e? at
densi ti E%T mIREuES 2960505 L dmaR dhp PR K, § GRFRRH M3 Wi T
PDG- anthn&dGttjon, [a0R:L4H |withn 1ean cefitivackt r(ﬂmﬂiagzs@eeu fil. CN&zOBzoM)BGs 265quplloen(em233 are

G 1 or QRETRES Tt P e ARl (1 HEBgee Hmi & ey S T Aol ol by the viO
2011/ 011477PCT/ US2010/ 042690 expression of specific markers of the

undi f f evaRCi at ed state. MAPCs, for exanple, constitutively express Cct 3/4
(Cct 3A) and maintain high | evels of tel onerase.

[00134] MAPC is an acronym for “multipotent adult progenitor cell” (non-ES, non-EG, non-germ).
MAPC have the capacity to differentiate into cell types of at least two, such as, all three, primitive germ
layers (ectoderm, mesoderm, and endoderm). Genes found in ES cells may also be found in MAPC (e.g.,
telomerase, Oct 3/4, rex-1, rox-1, sox-2). Oct 3/4 (Oct 3A in humans) appears to be specific for ES and
germ cells. MAPC represents a more primitive progenitor cell population than MSC (Verfaillie, C.M.,
Trends Cell Biol 12:502-8 (2002), Jahagirdar, B.N., et al., Exp Hematol, 29:543-56 (2001); Reyes, M.
and C.M. Verfaillie, Ann N Y Acad Sci, 938:231-233 (2001); Jiang, Y. et al., Exp Hematol, 30896-904
(2002); and (Jiang, Y. et al., Nature, 418:41-9. (2002)).

[00135] Human MAPCs are described in U.S. Patent 7,015,037 and U.S. Application No. 10/467,963.
MAPCs have been identified in other mammals. Murine MAPCs, for example, are also described in U.S.
Patent 7,015,037 and U.S. Application No. 10/467,963. Rat MAPCs are also described in U.S.
Application No. 10/467,963.
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Cell Culture [00148] For all the conponents |isted bel ow, see U S.
7,015,037, which is incorporated by reference for teaching these
conponentwo 2pD@44Y7 I n general, cells useful for the inpemusenooasIbe

mai nt ai ned and expanded in culture nmediumthat is available and mell-knomn
in the t. Also contenplated is sup | enent ation of cel] ium

wi th e hHER] ahese FaoreAGTa OMAIPOBHRSp P TERRCCC K %%F%l%eM&?a Bk RS Ggﬁ'usl y
t o supptahetihevedlillis. Wi th the necessary trace el enents for optinmal growth
and expansi on. Hornones can al so be advantageously used in cell culture.

Li pi ds 2 d.lipid carriers can also be used to supplenent cell culture
medi a, = e of cell and the fate of the differentiated
cell. Also contenplated is the use of feeder cell layers. [00150] Cells may

al so bE[OQIISO}AﬂMefhods&BM;(&HQ'gD]@@@I z&dkno&unliﬁ theas. SA fcexmmﬂ@ us Patent 7,015,037 and
PCT/ USZL(J)QQ 15(:§t§dn 1908462§g|$r e h egé(‘ 11%691035 a OO%Q}% thlgec?]arac z%‘ n ﬁ)tﬁglfogg)ﬁ of

cul ture, PS¢an
usi ng, MAPCe»armdoq;orMMam b}hreﬂdaéx&:FCMAa(id cd 0896 1ENABEd fr&h Irrmttlpﬂmstohmels m‘ctmrhng,
prepari st.ocks for cu red e to.those

froz al avai | abl
PP (P URERD SRR kBl P SRR Dl St Boft Bt %fﬂ%shv(iéfpmalo
i ncor paoat, Bdobyr skiaf et Bntdierefom’ pdis@k‘btehb plgsaip b auicnar et dspﬁdtesf brammlr dtdrofupsied, And
certai n_enbodi ul.ati ons are ent osi t]
CSant e PRERTSR] Rotals e Fal usBE Py ARgRE SRETRE Mo il SRR b ©
[ 00153]skilininstherert.eretyin ﬁ@mtthe thes foluait iateyexpfesdeli &oc adtl espl(essed)cmrtﬂa:sh icole@.gredi um
O orarhRahAa! heRvL B aRhegks b yBRoladRTH G HRRL A AL Y TRAE TR
95% Pamtemﬁhammymawdhﬁﬁmbgasefmk)adnlxtures W th other ceIIs, t he
per cent age can be about 10% 15% 15% 20% 20% 25% 25% 30% 30% 35%

35% 409%,,40% 45%, 5% 8000, 80 I Q%00 80,092 909 Or 90% 95% O
i sol ati ubl i ngs where the

cell s have undergone, for exanple, 10-20, 20-30, 30-40, 40-50 or nore cell
doubl i MB&L38] OVIEL} Fheocluiree bf doommpl Btkapief origed tﬁD*ﬂiSSDIEIeiyﬂgolﬂfhe sp@iifiics

aong (AR (RN his CRRERRaCR: Buy Tt Rikecll i BTGB AR TR n
bei ng The cells were then subjected to negative selection using anti-CD45 and anti-Gly-A antibodies, depleting
the population of CD45" and Gly-A" cells, and the remaining approximately 0.1% of marrow
mononuclear cells were then recovered. Cells could also be plated in fibronectin-coated wells and
cultured as described below for 2-4 weeks to deplete the cells of CD45" and Gly-A" cells. In cultures of
adherent bone marrow cells, many adherent stromal cells undergo replicative senescence around cell
doubling 30 and a more homogenous population of cells continues to expand and maintains long

telomeres.

[00139] Alternatively, positive selection could be used to isolate cells via a combination of cell-specific
markers. Both positive and negative selection techniques are available to those of skill in the art, and
numerous monoclonal and polyclonal antibodies suitable for negative selection purposes are also
available in the art (see, for example, Leukocyte Typing V, Schlossman, et al.,, Eds. (1995) Oxford

University Press) and are commercially available from a number of sources.

[00140] Techniques for mammalian cell separation from a mixture of cell populations have also been
described by Schwartz, et al., in U. S. Patent No. 5,759,793 (magnetic separation), Basch et al., 1983

(immunoaffinity chromatography), and Wysocki and Sato, 1978 (fluorescence-activated cell sorting).
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treated, its state and distribution in the subject, the nature of other

t herapi es and agents that are being WO 2011/011477PCT/ US2010/ 042690

adm ni st ewedpiiessopt i mum route for administration, surecratseédionyewe a the
route, the dosing reginen, and other factors that will be apparent to those
skilled,in the art. . e choice of suitable carriers and ot her
addi t i ves—w 58Hd - . te of admnistration and the nature
of the partl cuI ar dosage form [00155] Final fornul ations of the aqueous
suspengoea1pf Me@ds Sdotaeddii d4raewdribéd hafgh @ad beyculmeﬁlumg aththoslt didgodeb ehdréiniagd in

strengt ensi.on.to isot out 0.1 to 0.2) and to
physi oILgalogc?éqm ﬁ?ﬁu@g \%Clhlggﬁf)rpgﬁteg% %“ gﬁrt&f’%@e Pffal forrmul ati on will
also typically contain a fluid lubricant. [00156] In some enbodi nents,
cells/ rtmiimrn dele rhayrtreLdultred!in lowacumi ctr sdmmaﬂg@ duhujlremteainhe Jeamtrfres niediviasisal
sol utiagn tlca atlons suitable for
i ect BRSBTS APl Ty e Bty RS R iRy b85S B o RS &

di sper Sb@ﬂ@rum(‘mechmer sInf this ¢ang, etbt alzkent or mpblajnemﬂis w@tamnbeoran@relgmmth mtors

glufS]Pg:: Zéd)n%n dl%slélt alct?%sn c{e%H,pzrrg n(I)TH mlfeg\{va one ’mo(gpglfl)l %ﬁd eprg hl%slg) S1S febro ll,IaISt x

pol yet l’gyéﬁhéaogjrypiﬂélct c&mzled drewthithkoggr, arﬂmﬁldsmnal gtbbvﬁh foetuit Seeeﬁ)rteim&mre@fu S [P@féiiﬁ?]

The skiJ | ed tisa et t naI
addi ¢1 V88 UEPEe R o P B s A ene 72 HES AT <6 Bt

met hodss, a0k ,TBRes, 16698 ntS, 391, 706|' ;ypd ¢.857,866; alhylc@ﬁchathd besefdreme ﬁﬂdﬁtab]lllﬁg‘]gﬁ)ﬁlﬁghzells
cells) .are resenglln an anount of 0.001 to 50 wt % in solution, such as in
phospha?%r%ufﬁfegrg YYaline. The active ingredient is present in the order of
mcrogranms to mlligrans, such as about 0.0001 to about 5 wt % preferably
about altCwl hdlswt % nost preferably about 0.0001 to about 0.05 wt
% or about 0.001 to about 20 wt % preferably about 0.01 to about 10 wt %
and no fer t e
cells \?\[nb?ll%ﬁ i tl%éﬁaqgQ%halem?%e ({%sﬁgoag%h%fl%”/e |r19 '? égﬁ%d J;Q ﬁ% [ n%g guéqoh
requi r extitns’ dr rabfeladho pls/oinG tol ZpoutcAHe0 C¢lh/cgene¢ladlng itrput 19 cclgen’ah abtatt éﬁﬂOer al
adm ni s 2 QB Iy b

mlli onte{lzsq(f]#l 0[? I%bdu& re%#%l; ent h%g(%x% tgem \%H’fﬁ%eeﬁl @ %‘d{hu@na]@l%s&p%nlﬁﬂ?e%n
dependicagvan dtﬂmdmg Dlgmltummn@ommnﬂ @mlmfof tdle. ﬂte@wphle rtite skillve threcomiyagry elrtlsan
freque of % to those of skill
in thqu%i%t sa ! @%ﬁ%ra%ﬂq&ﬁé«%@?lﬂ%@%&nﬁﬁ Okﬁszmlag&Wat is suitable for
the tissue or gan For exanple, they can‘be adm ni stered system cally,
i.e., d80WAL epAkpl sffectine dtmpsphareneiysemenncentrgtionataf dess thn abawt 1o, tisglegbngetborto a
parti CulI 2, aLél %%gla% 30§c‘fgatﬂn bk lﬂ?e)& & 9y fifie ﬂ&yfﬂgnc ?k[)lﬁ&(ﬁld glvo'\x@h %&bﬁﬂér@ﬁﬁgw of
adni ni stration or mnistrationinto specific desired tissues. [00159]
The ceIMéP@ame]éuf?,uspended in an appropriate excipient in a concentration
fromabout 0.01 to about 5x106 cells/m . Suitable excipients for injection
sol uti C{ﬂ@l4§j" eC&lEQﬁa?y Eé’élﬂtuéﬁ%n@ér%ﬁ&lis%@%uhﬁ’cﬁ@&tr@t‘iﬁfé' Ok 0goGad b, CaRRbhRAE
with the cells and th the recipient, such as buffered saline solution or
ot her s@uMapRe bé)Pé?‘bl @Fﬁh§f ST TeRynkfogici i rrombinatignividh davreatoxpernciamidne  for
for mul akgdyie PIbOSUG Sy, a@éils%%&f 1%@ b@§é§&'&éﬁ' P9r IPadhtandas cuit®t Rods eoRhmpRg

with proper sterility and stability.
after a Ficoll gradient, cells can be d1rect1y plated, e.g., 250,000-500,000/cm®. Adherent colonies can be

picked, possibly pooled, and expanded.

[00146] In one embodiment, used in the experimental procedures in the Examples, high serum (around
15-20%) and low oxygen (around 3-5%) conditions were used for the cell culture. Specifically, adherent
cells from colonies were plated and passaged at densities of about 1700-2300 cells/cm? in 18% serum and

3% oxygen (with PDGF and EGF).

[00147] In an embodiment specific for MAPCs, supplements are cellular factors or components that

allow MAPCs to retain the ability to differentiate into all three lineages. This may be indicated by the
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WO 2011/ 011477PCT/ US2010/ 042690 Admi ni stration into Lynphohemat opoi etic

Ti ssues [00160] Techniques for admnistration into these tissues are known
in the arwo2bowo1exwanpl e, intra-bone marrow i nj ecti ons caoTiuse@bweednj ecti ng
cells directly into the bone marrow cavity typically of the posterior iliac

crest but ncl de ot her_sites_in th fe ti bi

hurer usexpfa%Sl%‘mpec RN ?fﬁf iff?ﬁf‘éltl%té‘fﬁ?tﬁfe fibetds %@8&”% f&tw@fr eSS

i nj ect |@ﬂi$/4l(OEtCBAI)|'z\ﬁdﬁl@lhﬁﬁfhlg'lfleﬁdlﬂ@t&&her@éposure of the spleen via

| aparoscopi ¢ or |aparotony; Peyer's patches, GALT, or BALT injections could
r equi re; II ﬂ?r otony or | aparoscopic injection procedures. Dosing [00161]
Doses f ns or other mammal s can be determ ned w t hout undue
experinmentation by the skilled artisan, fromthis disclosure, the docunents
cited HQOIGB]’I F(&I’aﬁ thefb@mbﬁMséﬂt@ébélﬁWtsh@UiSfﬂOlSﬂbﬁé’ whiskeisddcopetdtesl/byreleignae for
appr oprt are % 0 be | neglltl n accordance with various enbodi nents of the

i nvent i 61 W }1 cfé) 8AY"Sh numerous factors. The paraneters that wll

determ ne optinal doses to be adm nistered for primary and adjunctive

t her apy0@idfEr bl geyem]i, béllsiuﬂccﬂlluﬁdet}sdmmmn @h |be ofairttdigedf aml [cepundgt intchkurd inedmse
gg'nggr ttflag 1s anlla% ell ?&hg h%} ?Hr?a 0%?6n1$l?ted i& %ﬁgé@%%ﬁéqo%?g geélzcgngg‘l tgﬁl’élm

ot her thérraqunmshabeerag Aadhltrbmul sap@temcdms amlalﬂ)xlwexsecé@ﬂvmmgnmﬂﬁﬂo sum:hpthle catsivafis
IMI:]g{nh;IqE? 1?]6%163 sa?rﬂtrage ? Ien%é[n s %r t1 ?nofﬁﬁg%ﬂd exBans oglr ks 61%1(%1;6? gan %i?’oabeeaﬁigané & eglgs%l
thei r potencyel( sypec. quamcztnldvlum@):ambﬂae:aslaﬂse tEnakedrto dumﬂmmdnumlbnultulrmtnemast
be tar QFt i) 1nf 00'%1 tBe g%% lce%{ %d' u ate fE’le d]%% er n%at céll aRij Scl(‘)lr(l:tlé]m Qtae‘r ?‘Cﬁle“ Sttl CS
of the stte such asPaccessibi s/ medi um andforen 9t

cel | s. fédii d¢elldayats. par aneters i ncI ude co-admni stration with ot her fact ors
(such as growth factors and cytoki nes). The optimal dose in a given

situatig S [ j Tt/{%ez

cells/ r!eglsaim g?lg+%r415%kb§téé %BS %%Ee%%&%ru ietagsdm nFJé"{tilﬂ r efg,q%an tOIQ|9e/3 %fezg’r ee
to whi dHed Jaeuace? 1, 804%edi um wi | I be | ocal i zed at the target sites follow ng

adm ni stration. [00162] The optiml dose of cells could be in the range of

doses yg@@:f obnAULAbIRAGHS oyl HR@Q?E%S’@J us@@ﬁ&&%?%&ﬂ’aﬁ& Q&%@Lsaf%z%% ks, U5 91%

fairly pure preparations of oses I n various di ne

wil | rdegexamplenPVIM toth 1080 EeY prd ka @rMFr(éc Ophce metheds r peeparangnfrares stoeksifomn .

I n song,,f @ lﬁﬁﬁ%ﬁo%aﬁmﬁpkh/ L. FASBiREL ar@dM Ni stration will be between 105

to 107 ce many enbodi ments the optimal dose per administration

wil | be 5 x 105 to 5 x 106 cells/kg By way of reference, higher doses in
Rhgmageptisal Forpbationbus to the doses of nucleated cells used in

autologous nnnonuclear bone marrow transpl antati on. Sone of the | ower doses

are angh@gepsuto 7tdeomu %bﬁﬁorpérat@%ﬁeﬁfehéesf‘ok geauﬁﬁg phmadh Bt I Blations. In

nmononucl ear bone marrow transpl antati on. n various enbodi nents,

cel | s/ rfSEFLAMARAM eSS, AverficH iepwations i PEgsert n\iﬂﬂl}naq C%&é’@“%‘f‘ﬂﬂ"@ﬁ dread pufable for

mai nt ai RerPY e f piykidRuicatinddipatigiat i on. Cel | s/ medi um may be adm ni stered by

one rmet hod |n|t|aIIy, and 2011/ 011477PCT/ US2010/ 042690 t hereafter

adm ni stered by the sanme nethod or one or nore different nethods. The

| evel s BU§3helrmemsreabadimey thepwritrefdhses!ls fricanditionsd modiugy ferdminditatoniod um

Vari oussugaémmmmm%a@&ﬂsﬁmﬂ@ naoinbgengﬁisj Sthroel bibRlichdHey it isristd @l10§%0Mn §dne
maintain their | evel ject .or both bé i ntravenous ipjection. In a
e

vari et yIPPARTHs i lﬁéﬁfogo 96{°h é’aﬂ%l?ﬁlaé i the £t Hiednpitresoith offe gl dhe ReESRIA et

upon t hen lBéltab&&lth% 1@@@%%@%, aneh-Bbhesod apt, 008,33, SBUs SR, Absewhere, henei n.
[00164] Cell s/ nmed 0)/ adni ni stered. in many. frequenci es over a wide

range ot 7%&”@%& ;%ﬁe?fg?% Oy thelé?lﬁté%fquw RS FPGHET i GHas ot Be“t he

| engt h @fibitd ge viHeREMS Qe AHRSSdelife, &6 8k fpveene% 0f-30,hs0-td1ef0ai 65 nRRI QI

appli edd an the condition and response of the subj ect bei ng treated.
oublings.

[00154] The choice of formulation for administering the cells for a given application will depend on a
variety of factors. Prominent among these will be the species of subject, the nature of the condition being

treated, its state and distribution in the subject, the nature of other therapies and agents that are being
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Uses [00165] Because the cells of the invention secrete one or nore factors
that ultimately reduce inflamuation through the various biol ogical

mechani srwodesiari4red in this application, adm nisteri ngpChase@blos2ebe usef u
to reduce undesirable inflamuation in any nunber of pathol ogies. These
include, but are not. limted to the diseases |.isted above. [00166] In

addi t i GHMBYHED RfWEMYPOWF i a&@&ﬂ%&?ﬂ?&hawaa@lwov & R &Y SICdyrBarSHRTh AN sns
descri haighr ifRtokdhst vAPPE bREINOR. théMekiDdd thhieset. i Mg idddes, the Whoiel SGONMDIYcarrithd S
aspect invalves _.screenin ne or nore conpounds f.or t ability to nodul ate
the antd¢ ¥3$ﬂ+‘é‘feér“9 T dPitag o8 (Bt PRt TIoamTHs il ARe JoBr & b Pppular
devel opiokge d&imassay for the cell's ability to reduce any of the follow ng:
(1) inflammation, (2) extravasation, (3) endothelial cell-Ieukocyte

B

Acg olr dithgloytic strh@tlassaly stidpynsha tde%i@magl (i, ddeutaonauEL)ethdito ph%s‘i(ﬂogxra:jblrl (ilé.,][ ro.
Modul at i o ssess the.activatipon stat an esire eve
P S G T S s G I o A RN R e A

| eukocytes in isolated vascul ature. Alternatively, it may involve

| euk ocyp@S6pattdoyne ombudimbilty celdmudach dre domitaed\ras onit ddsagednjedtabdd fockh pych as a
| eukocyt g .strains.and | eukocy cell .lines oth natural .and rec i nant .
Honey orofiigh SRR 00T HEVISRE Pl aeuitol BFF e CuliBheh iR R Y s B

bi ndi ngy@Eédly nird yeffiloraqidoes solahoph ahd dispesibs. XCaridrs danipjesteldl) f@muR+iodndn be a
E-selectjn. Thus, .in addition.to cells (natural ..or rec L. nant Xpressij ng
Fur 7 aRbCestabpera s et Pinih 5 sxiptE il o abFERm RN G oS

E- sel eqfdrrxaqud, glybeollpedyler: dgwdYigbidpdlyadyledar glydoé and dledike)] agiedueaild mixtoed d
be useqhﬂlgese assays then provide a way to screen an agent for the ability
to reducé or increase the effect of the cells (or conditioned nedium. The
assays may al so contain one or nore cytokines that activate endotheli al

cel I s dfl5ar Teukdlytaesan (D0EBTY dGemenethpraswit ofcdlarndeptmsdeddidesbychicles,
directl ayin rotein or . - Th S C n rough a f t

el | kiR R 1P GBREMELE, g Rl B TRAE o FR0 B bl R A0, Bl e

ant i bodinhidgied talét edts) an prath ads amgnPGR.@nido 60 e bo mysblutic, zathi 20k blaseltite
glef’lglcf’]:g]b% Srrergéa{}f?lg? T}tleLag: 1lxlée::] %%d% I tﬁlg‘?r%sgegg%rt%:q%l&esr%?%%ggc%ﬂclso tro n%ﬁ%%%?s,séugﬂ s ésolfl)lcith as
2011/ 001D Y RCEHOWSRO1B/ 042601 db0d DEBY1 Asbaytd Widh, reosp pesibbyndbeetc. @il cnabofit
nodul at fo s 4 ncl t ar | jm t S ] : PCR,
ant - £ A L RO B Bour by L FrsRPlon T, & FoouEd 9. BHTHAE DS
sanpl esbout 0g8ltd ghou{ DOLBI] Quantitati ve determ nati on of nodul atory factors
in cells and conditioned nedia can be perfornmed using comrercially

avail a S ' : t - [ n - g

aubt r adtisar R it pLud el CHR BT G 1R B T LR G GHEPindiaent
i s t he regtiabbits eelt pasticubse k4seb dngeneral iptho vdsd ef predritasalfagmingdtiatgre #lis customary
adm ni i I lanent : i -Qce i

provi da SRy fEFIRAE B100vo Dbt MARAER Bh Ao erh BOE, REARCERY find e diel

t her apeutli ware|depindmk @etlhei wgight pgDtqijtioAnyt the retipicntartke asmbgy soru§efughcyf ofr
drug dis¢ ol . i (o} i I

wel | aéﬁF@%ﬁéyﬂg’%g%&é#%%mggﬁgﬁﬁéﬁfg?%ﬁﬁéﬁng%%g?'i%%%?%%ﬁ&?&&ﬁP%ﬁg nki ng
pr ocedures tiahe sowdblisfof dre toeret arregame dioumyampbu iy lsen bs sdyieidtefed sytténeicallyi 1.4-1 y
to ac hIp ye?lte@aﬁ]%, bgrrlnttr;ﬂlgno%g Qéﬁgmgir;tﬁ)ﬁ:[ (§r'ca11 Qﬁﬂr e&ﬁH 2 Méﬁllaq tip Qe aleJ)rg&H‘ ?rfé tcﬂ?l;e
have a ‘desire otency for any of the a ove e egts, and t hesg cells woul d
f or m t rdmpagiated fgrsubugatdus gdmainsedtlonlpabkadministration into specific desired tissues.

[00159] The cells can be suspended in an appropriate excipient in a concentration from about 0.01 to
about 5x10° cells/ml. Suitable excipients for injection solutions are those that are biologically and
physiologically compatible with the cells and with the recipient, such as buffered saline solution or other
suitable excipients. The composition for administration can be formulated, produced, and stored

according to standard methods complying with proper sterility and stability.

29



[00173] It is also contenplated that potency can be increased by treatnent
W th an exogenous conpound, such as a conpound di scovered through screening
t he cel | swoizbhi/diag7ge combi natorial |ibraries. These conpouru$2éiobsxpe es nmay
be libraries of agents that include, but are not limted to, small organic
ol ecul es, . antJ sens n cLel c aci dsF si RNA DNA apt anmers, peptides,

ant i bodt L FB e Y oki nes, chenoki nes, and

cheno- at t r act ants For exanpl e, cell's may be exposed such agents at any
time dyoersg) t Nehgigestiby amthismano aet thigsk figsupy @selﬁhman thehwet. @t M(ah@!:wmhe-ltﬁﬁﬂiﬁ is

that there be.sufficient nunbers f e, desi ass to be condyc to
oot Trarn i Gh PR BEaETs fel (et BR B cho R Sl oy SRRHY o
during [Ioh'ten(gel’ﬂz&l’oaést Blit ighydhQdedawselicy sifss O s Slidasst, ifhad, alig\hememe,uWr dldapspdenic

o gl D B P G PO BRSPS Rt i 2up B0 o G ™

speci f ivia lapBbddcige brElapirdt @R IPeger ts@adRds G AL NSor HAAIT idjeCtednk cq dydite lhfaddtorhs or
obtained fromt.his. donor would be safe to be used in a clinical setting.
The rmﬁ?ﬁﬂf’éfoé’acrmjé%t PEGFUTPs ol at ed using ei ther a manual or aut omat ed
procedure. These nononuclear cells are placed in culture allowng the cells
to adhad®inko the treated surface of a cell culture vessel. The MAPC cells
are allowed to expand on the treated surface with nmedia changes occurring

on day 6@ 1%{1;6 f’or huonla da 0’91& Iglarl]n?ma gcan eaJe{%man&) W1 ouI ﬁr%rlpe t)b erlt erﬁat on(ii) the
substr her F ared o 2

an| cal or enzZynati c neans not her
t r eat eckdlad ﬁmszm frbmahls: éis¢los{uud th@rdeeum&ehted hdmeiacapnd tI& lamdleﬂl@ 1nttlhﬁeart: eTHesioa:r e
removed, fLom L Ag tareré‘tneaf AR ma%co%f A iRNL G S AL B G Ohe HAY ddiod NG
cells are renbved 1T or trea SUrtace, washed and conbi ned w ft(h
cryopr oitepmiamtnunatoes lfaatorsanﬂlefpamre;rs WO @mmleﬁﬁmdﬁﬁtﬁﬁﬁ[/dbﬁz 04.6¢ adh2i6BEred for

ul ti mat el UId |tro Aft rthe cel | s hav enfr en for
| east d’nél%% n"%ﬁe er%‘%" %P“F AN “Fléld‘i O ed ¢ {es! 31% Qpeass ‘%emr‘%c

i denti tt;eateé ot it stagy mmsbeoiebeﬁthe adfcst, thgirdetldy, ginder, ageewalgbit anidmsgbochf: ra;tehehecel I

bank. n._then W th

t hem i n @%(ﬁ ts dr%e flo comg%tel%c% (Qﬁerﬁlile(r;g 1;es tbﬁ% fagrénengszge{d Ql%{d éxg cted;;?)t t1g1r20m%11§ %

i ndi catfraonghe :Elibﬁitt?ﬁ]nsmbobhgcnou@e |Eleapaulara@¢msmaycala881al)adé orwhefier dicesetly agnd

gﬁnte];‘]:acbrg nC!éflt Qué ng‘gou falf%(ééne}cc()lolr Ox\émn(%%a of eslr vgelg‘% agslpec?{lc ac 1e\/1tg)e tLéS ﬁlte[)eag(ﬁ ndi ng

exanpl alistiihugibn thetehs b@far@edéfaahe qﬁﬁs/plmhtlmltm bacfEcass anl sitle chavictefistins uf the site

infla 0 S oul ' el

benet | oral e TR E e BB RS S o Tk gL 06

ef fi cacyimofistiatien weh Iothtlofaatohi (awch aalg;omlﬁ fatch)& aldoywkmey ulTths opsma qgseemraegtme nt

di agnosgd G hNaL R $G&463 ﬁ%{jﬂeﬁuﬁﬁ lthh\%llﬁe!hle %el@ &ty Qﬂe%@mdt%’do ke 7\1/a The

i nvent i on enconpasses net rod ce cells w i ncrease énc

descri bey drerdnimisteAzlc endlihaglegree ﬁM@/hIChvbmtelb/meémuowplabﬁs bsalired hbdis target snes

i denti fy t increase the ability of the cell to have any of the

ef f ect ledogxg‘g?ngn%%ﬁatélEg n by exposing the cells to a conpound and assayi ng

for the ability of the cells to achieve the effect at any desired |evel.

Conposi##edk TB078fal Tere df welntoubinbe is thd sogalpl otseesed cﬁorceeltollogpmmoammmr

WI t h Sﬁz%ﬁ {ﬂhI(EOVp 9&1% t@t?onf ®hr Ak pﬁ}/e p@%gﬁﬂ)ﬁas%ff célﬂe &)%Haﬁ(?ots?s 19 @ér?oruk gﬁﬁodﬂﬁén@s' il
e., annat|o extravasation, esl on uci ng 'eukocyte

act i vatWIBrrangt&on) 108 Héschsizedf abowet mpsfygse aquputratomo ne same cedbpdibvicnts tled by

sel ectipg,, PJosngér aﬁmhﬁ@au&a\%@ a3 WEd 1(5’5%%6% 1 /if%eﬁﬁn&}lg%ﬂlb%l&n%ﬂt? {1’ P}ﬁﬁff‘d

to make other c ositions or _exanp f npri si ng popul ati ons

W t h spbed pqr@dmelssmae@ wrbltl@niwelﬁ EDnﬁXdﬁacqila/digutHyMY donforssid highg doentiaiths ng

a cell fQﬁQ&Lé‘Bﬂe%ﬂalX‘éo%E‘ the Ql%ge's O'f (ﬁug&%édrc%ﬁs PRk qﬁﬁ%oloww&mclear bone marrow

transplantation. Some of the lower doses are analogous to the number of CD34" cells/kg used in

autologous mononuclear bone marrow transplantation.

[00163] In various embodiments, cells/medium may be administered in an initial dose, and thereafter

maintained by further administration. Cells/medium may be administered by one method initially, and
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[00179] MultiStemis the trademarked designation for the MAPC cell
preparation used in the experinental procedures described in this Exanple.
Exanpl e I1wpQO@Aj47The wor ki ng hypot hesi s of this Exanpl ecrasstéato4debé ti St em
is associated with Ii m'ti ng cell surface expression of CD15s on

i nfl anmmt or c | ls, ure sho a di agram of othe5|zed crosstal k

bet vieor AT STBHPGHY aﬂ’@e*f‘mﬁé]i‘q d Tfo%lfs%]m@fﬁg%f?%%e%m HI R B of
Cross- tn@dnktalb&i weﬁ{al d\@dlnhg Sﬂlﬁﬂﬂsﬁﬁtﬁbnpﬁrtﬁ@ bersaﬂedtmlh?odam:@ QRbedigaiits @8hinSter ﬁlhel 'y
per nea ranswe tes so.that the ce opul atj ons are a
separ at"éﬁS B §1her 6‘1%@57 PP %Fé%ﬁtsl%heé&‘?lﬁ% Ce ‘fﬂé%f B‘Fa‘@%ﬁéﬁg‘é%fls na

per m t tvaglety Of EBAHmENT; emglhfohﬂeof&emlmmﬁm akl8ed, idbfcatens URPAKE patiedGRondition
popul atl c t hep be J;% d cleanly, w thout contam nation. The

peri pheéfaP thf)%?%}?fﬁ 1gayse ’qu Frémpl aced in the top conpartnent and
activated with CD3 and CD28 anti bodies. In the |ower portion of the culture
di sh, a[dth@np NCelMhddivbt @Ay bedrdeitistbied i’rﬁﬁlany/%fetlﬁhcﬁemveea Gl Sarigh oLtithdsu I(Enerelﬁc h

cell uIatl n was harvest ed.separ ither for RNA js

o or onrn PR ERE: SR OPRRRSERLAS Bl Fob e gt b ShBlistEs ¥

conpar itb@ipicibede applied pne 88 icomlitpnahd tepdnsd sahdvubeadeingyreatnl ysi s for
activated peripheral blood nononuclear cells that were either cultured with
or without Multi Stem Using mcro-array analysis, gene expression profiles
were c red in activated PBMC that were either co-cultured with Miulti Stem
(Condition #5, Figure 2), or cultured in absence of Multi Stem (Condition
#2, Fi qumsp) Bechire e aq@tis roépthesimmont h@ree« pnessiroore | favteds sthatf ultimeielyi cadade

i 11 or A S S IO b U TR S g B iy rige g
genes welisew obgdrty eﬂud:ecunkiandblé firdfagntatiad Inyang mpml%@é dathelogest i ThateadciRBMitwwteen
co- cul tur le té’éft F]]I\c/luSeases em., Seven genes were expressed at higher levels in
activated T1-cel 9 P? region) and 36 genes were upregulated in
activated T-cells cuI tured with Multi Stem (lower right area). [00183] After
i dent i fIPEIE6] omn edditicheothanecspropaeitisd byt knamdedde bethabbdicehatchemensofesaribed genes
t hat r al.d I ti S
the gen® PO PII0 SR DARER dhadts yRletisdoficl Sy Sp Y ROSER el ohELERAE

( Fut - 7)compprendf-fir-tie @elrtte te moddats tmm@tl@@ﬂlagnm@myﬁfecti hithe deltse Ctles ghbyld osylvat i on
of sialyl.a ' [ ' L nt
'n tho roAESlopfHef s800 RS o iy (SHRIR s NP ATHRE (T bABhGL 5P
Fur t herexgavashties, (Wemmdothdiaf gallnteukotyde buding dt ecxprepi@sd iChH Soin lgukbeyZesard (5) Fut-

al yl C i S
Loo18a] Erarat B BUATHLIRNA HERDkol) REE O3l g R PP E e
mononuckesmag &k designad tqheetdndmte{ih irarieh ot igat Mdblpfi@t assays fapld Bscex e egfsirom was

| uat i 2

Csce Conth R ARG Il AV SR IGAAL oAy ourh B . o o BN R
(see Condiolatainvag@ilatie.guylgrmlively, it aey invatve deuRBMD:st ettyeorwakolly lgmemdeifrom Hizn
12-f ol I t
resti ng ARLRE B pE HNGERL At b eyl T RN F R dnf RIBRE R ©
Mul ti Stféqwe(/m ghmapalsy indrusde- iFolgged eclavapreemppnts| leweh 9o vier e bindidg célinityofor Hiee
basal 1&&&%’& k%}{tﬁéen TRASA Ednl B f%étﬁd &glcljspgl(l\)éﬁfl{tloﬁft(} %elﬂté‘hfmr% !&g?eg%hﬁﬁéﬂt)t S

preC|se mat c cr o- array results an Irmtha
r egul ateapresshng Bx{Fraad SIS, | rewoaibgnapf callh exrasing ogepecting Racinilpa Eedledincaiuldsbe

00185 | r % e i
the rut G SIS BEIREPD! B M RaRALAAR oL B WU S IER IR AU AD s B0E,
pr oductan agge dirfthecability tosiedicy at eldrem\lshesefﬁcctaxﬂthegehs (ocmﬁyyonemb@eqh elic aRRAGS

exper | TR MEKn BEL LORTE A YAl NAL e WORHIEN LIRAHDA LARAL, the Fut-7 gene

by MultiStemin ences ce sur ace expression of t pr oduct,
nanely sialylated Lewis X antigen (CD15s). Test conditions included resting
PBMC (1189467 atienesyxprepseet $angbePmhssadobyc diractly espaying hrokdin of BiNém (ke cende doteurm

of pang|g)en aGtdAL GEI-RRMA diduds S5 )N ARG vath§ & ARBMAdCRRS Uhfibagd

based detection methods and PCR and other hybridization-based detection methods. Indirect assays may

also be used for expression, such as binding to any of the known binding partners.
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WO 2011/ 011477PCT/ US2010/ 042690 with Multi Stem (Ri ght panel s). Expression
of CD15s (x-axis on each panel) was evaluated in CD4- positive T-cells (Top
panel s) am0 20n/0TDX78- positive T-cells (Bottom panel s). Epprasseion4icevel s of
CD4 and CD8 are shown on the y-axis in each paneI The percentage of CD4 or

appor DB GhaBH e PE DN AL GO i P BODI S AR A K. |

| evel s 1QimifR] GRTPORI bhticoE weaemrbldt@am m@tmmﬂ®1Metﬁﬁr§' o @ik &hhIBS or
(-3%, w@et her they were co-cultured with Miulti Stem or not. The percentage
of CD 185 positive T-cells increased significantly upon activation (23% CD
15s-positive CD4-positive T-cells, and 11% CD 15s-positive CD8-positive T
cel I s) .[001®ppr Qadiititayiye \Mblelfitnlﬁmﬂbhwﬁ‘tlﬁﬁhuTat(ﬁ?HbﬁoMﬁﬁ eclto afdilcbrdit@ilcdvnickdia can be

Mul ti Ste e nunbers a posi tii e T-cells were
Feducod B B A S T O beaUEN Foae ;i HEReT BT s e 8t iy oD

i ndi catsabttdoate dutibddy Shexhatsapact s bot h expr essi on of the gene product Fut-7
as well as its product CD 155 on the cell surface of activated T-cell

popul at 87 hows, exper i nent a uat e.

ol t1 SubBRE b b b2l b B B SRR R BRI R Pt B s eeer o
per f or medhitigragumal Gatemll\gxheﬁhéimd\dwl '@hﬂSbéﬂmsmreceame gs o proeducdis ti@Dhbs a desired
expressu[)n b% C{A X t ; 1 t%hr after initiation of T-cells
act i vath’oi? Tes ml%léﬁa&t"?u or‘i‘?"?s %‘irtPc‘fBé“ ‘%118 SE1g " PBMC (first three bars),
resting PBMC co-cultured with Multi Stem (second panel of three bars),

acti vatleel 7IPBI\/En3( #hihe darpaamedys mﬁeﬁhiafmsdrug dcevetyi opatdexds o PBMEpId-te wéléating delisi forh

Mul ti St of CDl15s positive cells as is

pr esenttgdn% (()ﬂﬁqla Hapsafﬂ)mth ET‘%% fg%?]m Et\m%a%inata show that | evels of CD
15s-positive CD4 p05| t| ve T-cells remain at baseline, independent of

Mul ti Stlegh78b- dedordimgdy, (inefoanltimrpa:date,st)le c@lsr(pmaylttienquimoessiidbe Fsayed For the
activatjan, a@hlf;\';eaa §Gf BY JBddi 'ehtc‘?Q %gﬁén Sa?ébé”‘&‘i’ecf%ﬁtﬂat 028 Rhkh ?Qt‘éch

15s expression levets increase a and reach maxl mum expressron

af t er 7Ry hf th¢ Tive difganald thasoemlls leOtll)d fowhcmtSﬁmeatIMecﬁlﬂbaclel | activation is
performed in presence of MultiStem CDl5slevel sdo not significantly

increa Mt |{h§ & it bSLEMEAN RS Lk V

or event U ol e o JBtrlffed i pRAAGELE, by e e R Frovs

Fi gur e ®@mgpindssucies qmootpotrr@eddscpwp@dhroegh reenipnsSthe welbrvidiage C@shmaé(s*ei Bnaridsn

fol | ow-gs. éoﬂt%o&{doﬁb%&?% BRaBFaried o Mgpﬁtk ﬁta?ﬂ?cﬁh% 0t 2ol 6% a?lfs(ﬁ%é?ﬁ}: was
tested. In thrs ex erlnen actl vat ed MC were first co-cultured with

Mul t i Stregiecuiss, atnhteeee ehgley {CRpsiRNGUPNA aptafersppaptiflys, arftibbdigwinprryantivedyPBREInger €
harvestegd 8 Rh @ RS- | o5 CORHA B Ly 928
ant i bodcg?g) e lg| %Q(g(%lseéncgco%%w %?%ﬁmo?fo%ﬁggggrﬂﬁa}??%h gg%gnsg ag%ﬂN%)?t g;RIZZACS
was pertfn@r mg ghe gravthagd apgufactug prp@dwg0|ThReglyl P@csllramentshﬁw thﬁretbh sulfisteriom
Fi gure Iﬁlﬂlgeé ﬁg%etcﬁgﬂed%gsta&ly e%gn(g%d%as wﬂgﬁértof Y& thEa %gﬂt bR roiel bot@&?a'SHchCD
15s negative or low for as long as after renmovall from co- ure with
Mul t i Staarpgentnidimseduring the deog)- dr%thm erv meﬂs deferilvgl abioBt, eprld moprcadvymageepsly
T-cel |l s, 49114 QAL HRC, gpg,%% 90 [00191] Figure 9 shows that | ower
CD15s efgﬁg)}sey on %O[O\Aerté théeelﬂg1 bi | |tay of T-cells to bind to endotheli al

cells. CD 15s represents a first critical component in the process of

ext r avd8¥7#bnCellghpie hisplpted Jeras abiavadifiad) remromy dpikns cirete§ast Bndsredpe rratcifll tesdng s
and 't hetk(fungfﬁ&ﬁmrﬁeteﬁﬁﬁl@ﬁﬁt 3 0@ pagetheld HmiddatiRnt AR RIS RGafeitSBliGed B NCE
Mul ti Stem inhibits CD15s expression in activated T-cells, whether this

al t er ect ¢linick seatbig]  thy menopndiear collsexiei e kst jusing cihdrs apabysduipmaged prmsdueh) s,
acti vatggh Mnﬂ@éa?célfs bRl pl&Bd ﬁ%uﬁtﬁt”e%ﬁo%& he et th SUIRMR fQhe £RAFARUERY Of 4 E_é?lp
figure, left panel Fol I'owi ng the PBMC were harvested and | abeled with a
f1 uor esubivie vaspel amer MARE pillscisel allovred taewpand] ansthe Hegated svifase ndth medie changes
endot hQJcbtﬁ‘hn§§111 'd§y Ond Iagy @OtanJjQy(ér QR (f,éllg ‘dfeepem(){/éllhitro&%eﬂre)atedl-:sﬁgs@ttaaedy' @iher
cells were either resting or actfivated by pre-treatnment with TNFal pha, to

i nduce ™sepiraasl PognzyhatE. BeAng end feplateH ontoetmatheiofrcatedrsutiesd a efl gulfuse wesprl ©BRVC
ver e i npubaiRd oWnt Big BFE%H@JeH%’omCtﬁé lr&téd%rféc'é aErbé"fo@'a{?d H-BQQH n@nq@ |5 1eRER
renoved by several wash steps. PBMC bi nding was then anal yzed by

f | uor eseeirdevefelay therfesgted gerfachevasbiidend sembiapd with pgopoRfectrffemfprvd iepg fipzsgul t s
are show on the bottom of Figure 7. Incubation of resting, activated or
activated Multi Stemco-cultured C4 T cells with resting endothelial cells
(white bars) results in baseline |evels,of binding of T-cells to

endot helium When the T-cells were incubated with activated endothelium a
nore than 10-fold increase in binding of activated T-cells was observed,
conpared to resting T-cells, consistent with binding of activated T-cells
expr e55| ng CDlSs to endot heI | um expr e55| on E—sel ect| n. However the bi ndi ng

T 1 o b1 - ey



[00193] In sunmary, these findings indicate that Milti Stem can regul ate the
ability of T-cells to express surface ligands required for binding to

endot hel iwon2and11473sue extravasation. Milti Stem can do ®OTMIS2018M¢2684 | on Of
soluble factors, wi thout need for direct cell to cell contact.

Speci ficall 1 ti Steminhibi ession of CD 15s on activated T-cells,
i npai rﬂi e IMfléb‘idlni“f%ge‘E oABPIHEE eah et bt o Zﬁ‘é]nfabt‘tﬁé"}sf gte ety & digppted dhng

r elcept QkeBs 1fs @ém&laaaﬁ% telsth & |p01feﬁt!y§ 1cﬁhmmﬁetri$1t>x A1 Jayep ek es U&erhi@t the OseViilv®s of

Mul ti Stem can provi de it cin reventi essi v

infla ‘i%ﬁ‘flj’a\%‘g %P‘ESFB ﬁ%ﬁ béi‘P]If ﬁﬁ‘dﬂleﬁ’ég |tP$ e @g% ‘ﬁ?m i & BHC
iananﬁﬂﬁ@myocﬁkmﬁmk&)ﬁ&wgnawhhﬁ&cmﬁesbIood stream and i nto the underlying

inflannatory tissue. WD 2011/011477PCT/ US2010/ 042690 WHAT IS CLAIMED | S

of 0 talnln cell that .has..a deS|red for on nor e
ARG AR B SN W e A e i e A S S A e
adheS|@nmhmmmaﬁcummécandnhhﬁmmgmham:mﬁwm&mja&ﬁdn@nwﬂmhmhkaha&ﬁhbw¢06§§$
reduce Fut-7 uce. expressio on a | eukocyt t he
et hod 1o il MRty ¢ et S R DRSO Lt Ag B8y Rt G (e
desi r ectopldtn@mizyr tﬁ@lrevdm&‘(m? todeterndiie Hehdficial CUnicabbie, the cell s being
non- enbryoni ¢, non-germcells that express one or nore of oct4, telonerase,

rex-1, nd/ or. can d| to cel of at ast two of

cndoder ol s ud s SR s SHER Bt F abBrs b 5P e ShafianiTE bR

i nf | anmehinent disgnastis uligit petedesaindnisreddyabe @tsmora Sﬁbjﬂ(g adm ni stering the

sel ected cells of clain11 to the subject in a therapeutically effective

oo ROy W S LS b Qo hBIE I SHAREHAG, KSRy il

stori ngleteltre @@belmgbd th@e‘lh\iestlcmlfencdrmameiméthodetutldsm‘efya:dmbcninﬂst maﬁln@case the ability

subj ect t hod very sald riSi XPOSI Ng

the. ool s RuTRE IRE0RRE oflchef L BERUTHY by R e B 18l S BIBL LT AnARRRL
b|I|tybnmeambwoémbsdmm)mﬁduc@caﬁynmhnedemm$kyﬂ) - (4). b5 A conposition

conprising cells selected for the desired potency to achi eve one or nore of

the fol Jonsl) reduce |eukocyte extravasation, (2) reduce |eukocyte
adhes |é%%ﬁ%§v%§cular endot hel i um or to isol ated endot heli al cells, (3)

reduce Fut-7 expression, (4) reduce expression of CD15s on a |eukocyte;
t he cellP&l78ki Hep inpamtienisrajso lrectedmrve@@r)pnlai@m with prgeifie ppicedes fonechigyingwryeolof

oct 4, ttﬁé %{satﬁgcnbé(?ﬁ%elg(u e. ﬁan:l'mgt g/ 8&1‘39%5‘“0‘1' Zl(ih%glgfptréd%t) g'léﬁchy?eeAcltwét%ges

of at l|east two of errra ect oder nal mesoder na erm| ayers.
etc.). As described above, these populatlons are estabhshed by selecting for cells that have desired

potency. These populations are used to make other compositions, for example, a cell bank comprising
populations with specific desired potencies and pharmaceutical compositions containing a cell population

with a specific desired potency.
EXAMPLES

[00179] MultiStem® is the trademarked designation for the MAPC cell preparation used in the

experimental procedures described in this Example.

Example [

[00180] The working hypothesis of this Example is that MultiStem is associated with limiting cell
surface expression of CD15s on inflammatory cells. Figure 2 shows a diagram of hypothesized cross-

talk between MultiStem and target cells.

[00181] Figure 3 shows an evaluation of cross-talk between MultiStem and peripheral blood

mononuclear cells in permeable transwell plates so that the two cell populations are physically separated.
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6. The nmethod of any of clains 1-5 wherein adhesion is of E-selectin and/or
P-selectin to CD15s. 7. The nethod of any of clains 1-5 wherein the

| eukocyt ewo=0m/diy4phocyte. 8. The nethod of clai m7 whecgius2die4icymphocyt e
is a CD4+ of CD8+ |ynphocyte. 9. The nethod of claim6 wherein the

| eukocy, s.a | ynphocyte. . 10. The nethod of clai wherei n the .

| ynpho ile Tactor cepime p@ﬁ@ﬁ@]@htwﬁw&l@w@ the ieim—P?WéeaH%%H&f&%tfortaﬁ@%welﬁ%m
1- 5 whemfiHin bb Galveyddagaehl, Wihaut 0@UAN@RIN] The d&iphthepirpivorer @fls GLipnaced in

wherein the | eukocyte is . a neutr i
the top compartme¥1t and activated with 889 and CD28 antibodies. In the lower portion of the culture

dish, adherent MultiStem were cultured. After three days in culture, each cell population was harvested

separately, either for RNA isolation and microarray analysis or for FACS analysis.

[00182] Figure 4 shows a comparison of gene expression profile using microarray analysis for activated
peripheral blood mononuclear cells that were either cultured with or without MultiStem. Using micro-
array analysis, gene expression profiles were compared in activated PBMC that were either co-cultured
with MultiStem (Condition #5, Figure 2), or cultured in absence of MultiStem (Condition #2, Figure 2).
The graph represents the expression levels of individual genes. Highlighted in red are genes that are
more than 5-fold differentially expressed between the two test populations. A total of 43 genes were
observed to be differentially expressed in activated PBMC when co-cultured with MultiStem. Seven
genes were expressed at higher levels in activated T-cells (upper left region) and 36 genes were

upregulated in activated T-cells cultured with MultiStem (lower right area).

[00183] After identification of the gene products it was determined that one of the genes that was most-
downregulated (~15-fold) in T-cells exposed to MultiStem was the gene for Fucosyltransferase 7, or
alpha (1,3) fucosyltransferase (Fut-7). The Fut-7 gene encodes the Golgi enzyme that directs
glycosylation of sialylated Lewis antigens (sLewX, CD15s), which is an important element in the process
of T-cell binding to endothelial cell and extravasation. Further studies were performed to evaluate

expression of Fut-7 and sialylated Lewis X antigen (CD15s) in T-cells influenced by MultiStem.

[00184] Figure 5 shows Fut-7 expression in activated peripheral blood mononuclear cells cultured with
and without MultiStem. Fut-7 expression was evaluated by qPCR in PBMC (see Condition #1, Figure
2), in activated PBMC (see Condition #2, Figure 2), and activated PBMC co-cultured with MultiStem
(see Condition #5, Figure 2). In activated PBMC there was a greater than 12-fold increase in expression
of the Fut-7 gene (middle bar) compared to resting PBMC (left bar). When activated PBMC where co-
cultured with MultiStem (right bar), Fut-7 gene expression levels were reduced to the basal expression
level measured in resting PBMC (left bar). These results precisely match the micro-array results and

confirm that MultiStem regulates the expression levels of the Fut-7 gene in activated T-cells.

[00185] FACS experiments were performed to evaluate whether regulation of the Fut-7 gene by
MultiStem influences cell surface expression of the Fut-7 product, specifically sialyated Lewis x antigen
(CD15s). Subsequent FACS experiments were performed to evaluate whether regulation of the Fut-7
gene by MultiStem influences cell surface expression of the Fut-7 product, namely sialylated Lewis X
antigen (CD15s). Test conditions included resting PBMC (left panels), resting PBMC co-cultured with
MultiStem (second column of panels), activated PBMC (Third column) and activated PBMC co-cultured
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with MultiStem (Right panels). Expression of CDI15s (x-axis on each panel) was evaluated in CD4-
positive T-cells (Top panels) and in CD8-positive T-cells (Bottom panels). Expression levels of CD4 and
CD8 are shown on the y-axis in each panel. The percentage of CD4 or CDS cells that express CD15s was

calculated by measuring the signal in the upper right quadrant in each panel.

[00186] The results show baseline levels of CD15s positive cells in resting CD4 and CD8 cell
populations (~3%), whether they were co-cultured with MultiStem or not. The percentage of CD15s
positive T-cells increased significantly upon activation (23% CD15s-positive CD4-positive T-cells, and
11% CD15s-positive CD8-positive T cells). Importantly, when activated T-cells were co-cultured with
MultiStem, the numbers of CD15s-positive CD4 or CDS8-positive T-cells were reduced back to baseline
levels (1-2%, right panels). These results indicate that MultiStem impacts both expression of the gene

product Fut-7 as well as its product CD15s on the cell surface of activated T-cell populations.

[00187] Figure 7 shows experiments to evaluate whether MultiStem prevents or reduces CD15s
expression. Following experiments were performed to evaluate whether MultiStem prevents or reduces
CD15s expression by FACS analysis at 24, 48 and 72 hr after initiation of T-cells activation. Test
conditions included resting PBMC (first three bars), resting PBMC co-cultured with MultiStem (second
panel of three bars), activated PBMC (Third panel of bars) and activated PBMC co-cultured with
MultiStem (Right panel of bars). Level of CD15s positive cells as is presented on the y-axis.

[00188] The data show that levels of CDI15s-positive CD4-positive T-cells remain at baseline,
independent of MultiStem co-culture (Left two panels). During the process of T-cell activation, initiated
by addition of anti-CD3 and anti-CD28 antibody, CD15s expression levels increase after 48 hr and reach
maximum expression after 72 hr (Third panel from left). By contrast, when T-cell activation is performed
in presence of MultiStem, CD15slevelsdo not significantly increase over time. The results indicate that

MultiStem can actively prevent CD15s expression in T-cells during their activation.

[00189] Figure 8 shows the prolonged impact of MultiStem on CD15s expression. In following, the
prolonged impact of MultiStem effect on CD15s expression was tested. In this experiment activated
PBMC were first co-cultured with MultiStem for three days (Top figure, left panel), following the PBMC
were harvested in placed into new Transwells containing anti-CD3 and anti-CD28 antibody, but in

absence of MultiStem (Top figure, right panel). Next, FACS was performed at 24, 48 and 72 hr.

[00190] Results are show in the bottom Figure and show that activated CD4 or CDS positive T-cells
will remain CD15s negative or low for as long as 72 hr after removal from co-culture with MultiStem,

indicating a long-lasting impact of MultiStem on activated T-cells.
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[00191] Figure 9 shows that lower CD15s expression lowers the ability of T-cells to bind to endothelial
cells. CD15s represents a first critical component in the process of extravasation, which includes binding
of lymphocytes to endothelial cells and their movement across the endothelium into the underlying
tissue. Since MultiStem inhibits CD15s expression in activated T-cells, whether this altered their ability
to bind to endothelial cells was evaluated. For this, activated PBMC were first co-cultured with
MultiStem for three days (Top figure, left panel). Following the PBMC were harvested and labeled with
a fluorescent dye and then placed into new wells that contained adherent endothelial cells on the bottom
(Top figure, right panel). Endothelial cells were either resting or activated by pre-treatment with TNF-
alpha, to induce expression of E-selectin, the receptor for CD15s. Fluorescent PBMC were incubated
with endothelial cells for 15 min and unbound cells were removed by several wash steps. PBMC binding

was then analyzed by fluorescence measurement of the adherent cells.

[00192] The binding results are show on the bottom of Figure 7. Incubation of resting, activated or
activated MultiStem co-cultured CD4 T cells with resting endothelial cells (white bars) results in baseline
levels of binding of T-cells to endothelium. When the T-cells were incubated with activated endothelium,
a more than 10-fold increase in binding of activated T-cells was observed, compared to resting T-cells,
consistent with binding of activated T-cells expressing CD15s to endothelium expression E-selectin.
However, the binding of activated T-cells that had been co-cultured with MultiStem was significantly

reduced. This observation is consistent with the fact that MultiStem inhibits CD15s expression.

[00193] In summary, these findings indicate that MultiStem can regulate the ability of T-cells to
express surface ligands required for binding to endothelium and tissue extravasation. MultiStem can do
so via secretion of soluble factors, without need for direct cell to cell contact. Specifically, MultiStem
inhibits expression of CD15s on activated T-cells, impairing their ability to bind to activated endothelial
cells expressing receptors for CD15s. In all this supports the hypothesis that in vivo MultiStem can
provide benefit in reducing or preventing excessive inflammatory conditions, by altering the ability of
relevant immune or inflammatory cells to move out of the blood stream and into the underlying

inflammatory tissue.

36



WO 2011/011477 PCT/US2010/042690
WHAT IS CLAIMED IS

1. A method of obtaining a cell that has a desired potency for one or more of the following: (1)
reduce leukocyte extravasation, (2) reduce leukocyte adhesion to vascular endothelium or to isolated
endothelial cells, (3) reduce Fut-7 expression, (4) reduce expression of CD15s on a leukocyte, the method
comprising assessing cells for and selecting cells that have a desired potency for one or more of (1) — (4)
above, the cells being non-embryonic, non-germ cells that express one or more of oct4, telomerase, rex-1,
or rox-1 and/or can differentiate into cell types of at least two of endodermal, ectodermal, and

mesodermal germ layers.

2. A method to treat inflammation in a subject, said method comprising administering the selected
cells of claim 1 to the subject in a therapeutically effective amount and for a time sufficient to achieve a

therapeutic result.

3. A method to construct a cell bank, said method comprising expanding and storing the selected

cells of claim 1 for future administration to a subject.

4, A method for drug discovery, said method comprising exposing the selected cells to an agent to

assess the effect of the agent on the ability of the cells to reduce any of events (1) - (4).

5. A composition comprising cells selected for the desired potency to achieve one or more of the
following: 1) reduce leukocyte extravasation, (2) reduce leukocyte adhesion to vascular endothelium or

to isolated endothelial cells, (3) reduce Fut-7 expression, (4) reduce expression of CD15s on a leukocyte;

the cells being non-embryonic, non-germ cells that express one or more of oct4, telomerase, rex-
1, or rox-1 and/or can differentiate into cell types of at least two of endodermal, ectodermal, and

mesodermal germ layers.

6. The method of any of claims 1-5 wherein adhesion is of E-selectin and/or P-selectin to CD15s.
7. The method of any of claims 1-5 wherein the leukocyte is a lymphocyte.

8. The method of claim 7 wherein the lymphocyte is a CD4" of CD8” lymphocyte.

9. The method of claim 6 wherein the leukocyte is a lymphocyte.

10.  The method of claim 9 wherein the lymphocyte is a CD4" of CD8" lymphocyte.
11. The method of any of claims 1-5 wherein the leukocyte is a neutrophil.

12. The method of claim 6 wherein the leukocyte is a neutrophil.
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