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| eukocytes ar e 0 detach i nes
injured tissue. Activation |ncreases t he afflnlty of bound integrin
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 nmenbrane into the tissues.



[ 0006] (3) Movenent of |eukocytes within the tissue via chenotaxis:
Leukocytes reaching the tissue interstitiumbind to extracellular matrix
prot ei ns woaoexpi@ssed i ntegrins and CD44 to prevent thecr/usess/ofiz7een t he
site. Chenpattractants cause the | eukocytes to nove along a chenotactic

gradi ent .t rds the source of inflammation. [000 Leukocyt e extravasati on
is the eﬁﬂﬁg‘}rﬁg anSﬁ)aﬁeg‘ﬁ%tdE%}‘?%é%“ec?ﬁ?SUB’FlmgﬁE bg‘i"ﬂé’%?ssﬂt a‘ﬁﬁ '8 t&%/He’ P’Bxﬁ&[sdglg’faﬁe

Si t e ofaldnigSiSdhemetadtrG@adont tonk&btth®site oftjsry pWhEe 88y Lol Mempatotrembyvet the stirulat e

I mmune response,. i nvolving the recruitnment of non-specific | eukocytes.
Monocyt®@ r‘iﬁpﬁﬂi“%gieﬁ%let his process in the absence of infection or tissue
damage during their devel opnent into nmacrophages. [0008] Leukocyte

ext r avgeei3i onewkocyé Snover &t Yroinh tHadidbodc@piht ltiaguys wesugh ek blshé rvesskle D diyawanhsc
shear fotrrces are mnim Ze%td-,{-lgi}}ff? gro ess..can, be understood in several steps,

out | i nédTHEIBRN 289 Srhs FHA Aumber oEFP3dEPS dhesi on, " "tight adhesi on, "

and "(endothelial) transmgration.” It has been denonstrated that |eukocyte
recrui t[ed (5 Lhaltcced loshi@atonemd amyitofent th @dsenddtispismilecabtoplipr sts s €ubflammatidAD

2011/ Ojir]fVSO VQnngn%Hg?r% i;t)r{ %r% ia&%sil(:))rg(/) Lt‘ilsezeon]dg(hgﬁla% 7(:%1?5: Recruitment of leukocytes is receptor-
mediated. The products of inflammation, such as histamine, 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 hemodynamic 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, TNF-a
and chenokoresl/0113001 and TNF-a cause the endot hel i al celPC3/ustolbloszyds vessel s
near the site of infection to express cellular adhesi on nol ecul es,

i ncl udi selectins. Crculating | eukocytes are localised towards the site
of injdﬂ§3%¥lﬁﬁ¥%ction due to the presence of chenokines. Rolling adhesion
[ 0010] Like velcro, carbohydrate |igands on the circul ating | eukocytes bind
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smﬁtch(maﬁMmmhe default lowaffinity state to a high-affinity state. This
is assisted through juxtacrine activation of integrins by chenokines and
squbIeJR ut%%s rel eased by endothelial cells. In the activated state,

i ntegrims i ghtly to conpl enentary receptors expressed on endothelia
cells, with high affinity. This causes the i mobilisation of the
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pr ot ei ns, ound on the P ocy te and endot helial cell surfaces, interact
and effectively pull the ceII through t he endot helium The Ieukocytes
secr et dlightedlisiors t hat degrade the basenent nenbrane, allowing themto
escape the blood vessel - a process known as di apedesis. Once in the
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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.

[0013] Neutrophil accumulation at sites of inflammation is mediated by specific groups of cell
adhesion molecules including the CD18 integrins on leukocytes and the selectins (P- and E-selectin on
the endothelium and L-selectin on the leukocytes). This is supported by studies of patients with leukocyte
adhesion deficiency syndromes whose leukocytes are genetically deficient in the expression of CD18 or

selectin carbohydrate ligands (e.g., leukocyte adhesion deficiency type 11.



Sel ectins [0014] Selectins are expressed shortly after cytokine activation
of endothelial cells by tissue nacrophages. Activated endothelial cells

i nitiall ywexprigassoP- sel ectin nol ecules, but within two roTrs2@boe726
activation E-selectin expression is favored. Endothelial selectins bind
carbohy ates on | eukocyte transnenbrane gl ycoproteins, including

si al yl - 8y, [0015] P-selectins: P-selectin is expressed on activated
endothelial cells and platelets. Synthesis of Pselectin can be induced by
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[0018] E&p@nabséd1eu@ﬁmg$hnmmgﬁmsdhsﬂsaté@hmnmhrésmgthcnmbm9shmmmﬂikmmume
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[0018] 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.

Integrins

[0019] Integrins involved in cellular adhesion are primarily expressed on leukocytes. 2 integrins on

rolling leukocytes bind endothelial cellular adhesion molecules, arresting cell movement.
[0020] LFA-1 is found on circulating leukocytes, and binds ICAM-1 and ICAM-2 on endothelial cells

[0021] Mac-1 is found on circulating leukocytes, and binds ICAM-1 on endothelial cells



WO 2011/ 011500PCT/ US2010/ 042726 [0022] VLA-4 is found on | eukocytes and
endothelial cells, and facilitates chenotaxis; it also binds VCAM 1 [0023]
Cel | ul ar wotzouatiismn vi a extracel | ul ar chenoki nes causes ppTarstbawmeri2d 32
integrins to be released fromcellular stores. Integrin nolecules mgrate
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vascul ar endot helia [0028] TNF-a increases vascul ar perneability and
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(CCL2 hasa sim I nduci ng nonocyt é extravasa ‘and
devel opnénﬂleuaxtr@ceﬂnlelrmphaqea)omrad so activates | eukocyte integrins.

Cytokines

[0026] 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.
[0027] IL-1 activates resident lymphocytes and vascular endothelia
[0028] TNF-o increases vascular permeability and activates vascular endothelia

[0029] 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.

[0030] 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).

[0031] CDI15 (3-fucosyl-N-acetyl-lactosamine) is a cluster of differentiation antigen - an
immunologically significant molecule. CD15 is a carbohydrate adhesion molecule (not a protein) that can

be expressed on glycoproteins, glycolipids and proteoglycans.



[ 0030] Review articles summari zing the extravasation process in

i nfl ammati on are avail able. See Steeber, D. and Tedder, T., I|nmmunol ogic
Resear ch,wd20D/@13009- 317 (2000); Steeber et al., FSAEB PCTAISBGO6A87736 ( 1995) ;
and Wagner, D. and Frenette, P., Blood, 111:5271-5281 (2008). [0031] CD15
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inportant role in adhesion and mgration of the cells in the

prei npl 1tsati on enbryo. It is synthesized by FUT4 (fucosyltransferase 4)
and FUFS: 15s [0033] The sialyl Lewis x oligosaccharide determ nant is an
essential conponent of |eukocyte counter-receptors for E-selectin and
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1 amigtionh  RERERAnSRCGnY SR bt B B b FBOS. BalERHES BN B e
Sasaki telcaad the vabculBi tode . anChenme 26 81ited hfBPmMpAAS fiss{1dsOHNd yitdsob ireftamthad @NABtsuka
encodi ng a | | e -1 .3-fucosyltr ferase,, F of
synt hese?%li’r{g#lfqﬁg hes"i"a glcl%kggw%g B!Q?lc?é%)earn (r%’lgﬁsgir%\l{et flogg%f?@ "%‘uzlég'qg"? 3%%’7@? gfl?géc‘i)
when FURolatwassDNGpr esedihgi B vemaral lbekiocyee | dlpha- L hécoPMandbmect BAT Sy odphidsi sf of
cel | susrft}a}ecscleisit Igal1 lLLeevV\V/iiSsxgetrrrl%; etti es, but not Lewis x, Lewis A, sialyl

Lewi s a) of VIAM2 cl%t &rm nant s Sasaki et al. denonstrated in vivo abili ty
of FUT7 to synthesize the sialyl Lewis x noiety that binds to E-selectin
and r efd0034&d Natvekar gsilr fone dvlen gil8Fs iven exgfreskddTin maminelidaoc)s.ethe DO F]re@hien
et al., . i . Le:.103:.16894- (2006). not h actiwated T
cell's, Sﬁgt%%?sc%f:%l |S‘§/"%%§g‘al gﬁf“glf Xe%%r%@egsé‘%%‘?fg?‘“éé‘wggli X5f 1?8\2{%%% T s
do not .detgghingnts. Spoki @l domdnssitsd intvieyabsliip wedUT hat syliBETze phosiayld d wasrd mGATHA3

repres r o) . i j t 3 binding to its
targor ERAMIERIEISHA R Sl e ERE] MR BRI e "FuT?
pronoter. GATA3 regul ated FUT7 transcription by recruiting, in a
phosphdp¥3sht Coen depenbient Naanfred., Sdii $Q30I089HEEORT (YO ewBdathel HDRACE! dnckllsy
conpet i ng: Wi 3 I 0GRl PALRG (& Pyt i . il
excpr sy s IEERCAR O P ! Gl 1 RICUEHS. B Rl TR ey
ROG- nmedhewaldthaupBEE spmetcd fanGAPARN3 Gipeassedt trapberipfion 06 FUIGn dBUd eidtetfirgd wike

GATA3/ TBEIAS rbﬂ'{aﬁl%{)tiﬁpittg legeL A bt WRELX a[s@qmgﬁérﬁc? Wiftl TBET 'B%‘ﬂ%‘ RPREHUE
expressi on of |yrphocyte homng receptors and that gl ycoconjugates are

r egul atreemdsgr. SATA3gognitakFYD arseription &y rechiitiegagea slysplioryletionxdopandeit oranias, Thi
and Th3;lyhmf 8su LF i . P-seal i D

gl ycopr%(l)gttel n %ﬁé@ﬁ%?( PS %II_I?L?C% ?lg@tﬁ %ééﬁéegﬁé‘a P :%rﬁﬂ/%@ggﬁﬁ?lglp Eﬁi@égfge'#‘ﬂ gsr of

P- sel eckBET. dviaxmyal| capidsseml ¢isFl@htlamt sipl bevael xTinl T epghowsst eainedsbysROR; médiatgsl ay's

acriti (Bh&r @atRE ERLN f!lu“% ) ol S A@f%'w‘of?éﬁ h&h&oO
endot hesﬁﬁjaresgﬁpreoesdg%ngg -&_se gtc I .O% L%g%%(glfSS]beP /Ugyz )10/ gﬁ’%‘%‘ﬁ" o
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.

[0036] Selectin P ligand, or P-selectin glycoprotein ligand (PSGL1), is the high affinity counter-

receptor for P-selectin on myeloid cells and stimulated T lymphocytes. As such, it plays a critical role in

the tethering of these cells to activated platelets or endothelia expressing P-selectin.



[ 0037] Based on flow cytonetry, inmmunoblot, and flow chanber anal yses,
Fuhl brigge et al.,Nature 389: 978-981 (1997) proposed that a differenti al
postt ranswatzoomahsonodi fi cati on of PSA.1l, nedi ated by fueossisteiansies ase- 7,
regul ates the expression of the cutaneous |ynphocyte-associated antigen

(CLA), i_.ch_Di oth P-sel ectin selectjn, in T CLA- 05|t|ve
T cell 4}9@7 BRie °H Py R 9“‘*?“‘198 f&ng P‘B{)e&é’fl'iﬂﬁséa Fﬁ‘glbf‘ﬁ%‘i f arle ity

YVi th nmmzocdrsral (EQW) pfaglosﬂ}ri&@ﬁal éﬁfzrenﬁll@omﬁistatim1 tho@i@icdtnion PEGL I ah&liddd By

esions.in.an i nfl anmat o skin di sord i ncl udin sori i
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get hod \z}ﬁéh Bigdwothn® sdldttih aﬁtgﬂisl:l@d‘hn MO0S&HE. dihve pbeient &g ate&kﬂﬂfoﬁn@&ﬁﬁhdr&qal |y
irected, tQ a net t o reduce .extravasati on o e S eutro

 or o ba R e R e R T R by THECRUSE L RSRHTERT fepf

di r ect dflfiltrexe akifkidadinta@umBe o irflhRiisey ik disvhddrd, matudiap pfdriasn.t he C|rculatory

systeminto surrounding tissues. [0041] The invention is also directed to a

met hod i | eukocytes to a bl ood vessel. [0042] The
inventi%@%@g%ﬁﬁ@ﬁgﬁ@% a nethod to reduce | eukocyte adhesion to
vascul ar endot helium [0043] The invention is also directed to a nethod to

r educe [Dedsk oGt mvadihe sibosadlyalirectelbtohahdtlald faebduwing mftahenaibood vessel wal | .
[ 0044] The invention is also directed to a nethod for downregul ating

expr esg[hﬁ@; P%gg%ﬁwg $ e esggq[lﬁca l%gugcte%o t gigrl{l%{ d t%erlecﬁu%? leLtQaV‘{lS%LOIi cr)}eleukocﬁnt ion

|
is als o reduce en 754l
(neutrophils, lymphocytes, and monocytes).

[0040] The invention is more specifically directed to a method to reduce leukocyte infiltration from the

circulatory system into surrounding tissues.
[0041] The invention is also directed to a method to reduce adhesion of leukocytes to a blood vessel.

[0042] The invention is also directed to a method to reduce leukocyte adhesion to vascular

endothelium.

[0043] The invention is also directed to a method to reduce leukocyte adhesion to endothelial cells in

the blood vessel wall.

[0044] The invention is also directed to a method for downregulating expression of adhesion molecules

in endothelial cells.
[0045] The invention is also directed to a method to reduce endothelial cell activation.

[0046] The invention is also directed to a method to reduce endothelial cell activation in the vascular

endothelium.

[0047] Endothelial cell activation may result from exposure to an inflammatory cytokine. Cytokines
include, but are not limited to, tumor necrosis factor-o (TNF-a) interleukin-1 (IL-1), amphiregulin, LPS
and other Toll-like receptor ligands (pathogenic peptides such as fMLP, peptides from damaged tissues,
such as fibronectin fragments) thrombin, histamines, oxygen radicals, and IFN-y. In the context of the

invention, activation involves upregulation of cell adhesion molecules in vascular endothelial cells.



[ 0046] The invention is also directed to a nmethod to reduce endot heli al
cell activation in the vascul ar endothelium [0047] Endothelial cel
activati oNvormay/me®olt from exposure to an inflanmatory egralseoie/o412g¢ oki nes
i nclude, but are not limted to, tunmor necrosis factor-CL (TNF a)

| sl it o e e @ or ahidie Bt e AU b i SRS B P gt

such asvefsebk£N©Gindno bl APERAH Sgand bir @by N ahbukbed. MEsse 1ﬁ@<hy®€liut rafbdiocarhﬁed ta,nd

col 1 adiedi bEshor EBl e ineipas BN O af et rape Bay pd) Syl P e0U 21O ©F

2011/ 011500PCT/ US2010/ 042726 [0048] The invention is also directed to a
met hod [0@19] edbd@citbre ihide] byt afe aoddindied ita) ne@tdphils, nntbﬂmeytbd cod Wwephedytesal |

to bind to,an adhesign [i r ety o e These | ude, but
e nor A tege Beselt A1 RS cha TS PN S Rk ke
132-integrins, L-selectin, CD99, and JAMs. [0049] Leukocytes i ncl ude, but
ar e not[0030im Celluldrogdhpeert nophulks exprosmalc it esjothelid dellsmahd cybjes . to Ldomplgaties
|nclude | s and T-.cel | el
nat ur M v g B g AT B e ol S 1A
endot helSAa\l, ané bitsopamch (saHcgeér foovdamir egul at i on i ncl ude, but are not
limted to, E-selectin VCAM ICAM (1 2), P-selectin, CDO9, PECAM 1, JAMs,
ESAM st,.eopon r e} 1
|- CAM Zﬂ% g lin I}t’l%ora%llgegl?l} @gl\e?[u at e ?ectl %I\%otr?é:f)l gl c]n enlraPt%Q?l%cqps % arrgl%{ebt
havinglavmganumnmbbmamnnynjury [0052] The invention is directed to
reduci ng cel | ul ar adhesi on nol ecul e expression. Expressi on can be both
|ntrac a i r

cor di gt} “ThERSeASh LARELEH Hanc R AR B RIS PR, ERkb BT AES
secr et itoth iofracchdgandotteeellués, suelt © oeellld endetheliah eclimpdiagmAshedingndopieedidnahay
O eodllo Ul HhPreld L ROBLIHIR LAty 6PhLSHILARE £ RIRIRLAAME! UGS
reduci ng expression at Tein leve ntracel | ul ar expressi on 1 ncludes
r educi regddshalial ¢etlaprs an ¢ydtuico ﬁxamllulalaanslcalﬂ stmfacw:mmssnort neludas Ir¢duc@@©&898810n at
ACCOI’ d't 91? ngm l@e? hlﬂg(%ﬂﬁllalo rersﬁ(ﬁl 1&189 (RlElil’l Lotﬂh\'lansgil Eolﬂeangqg ﬁltl t)v?tﬁ She

e., Inflammtion, ext Favasat I on, ocy hesion to endothel'ia

ceIIs cellpr essi on of adhesion nDIecuIes etc.) are achieved by means of
exposi ng the | eukocytes and/ or endot hel i al ceIIs to a non-enbryonic
non- geripsap! holidyhdy SN Rhid P kbdRAt A 8l tlféhaﬁaro%;tsﬁédtssf ¢ Sinf@fmifion
enbryonlc Stem celT but derived from non-enb ryonic tissue. [0054] According
t 0 t hi exirgipgationo hukome aghesidme tog sl thekil fasby, sexprgpridie ob edicaigre dndigeules, ctc.) are
admi ni Sa&:ﬁééle'a%y%?elahssof%gcpdgﬁg 'tﬁé%Lﬁ(‘BgSQés ah&’/@#&d@%eﬁa’l‘@en‘%% Aﬁon egl@dr;/(ﬁnd Iﬂ)ﬁl glégl?cellbm
are not limtéed to, non-enb {OHIC non- germ cel havi ng characteristics of
enbr yorfiaging tseme @élthes pluppatersiel pleprageeriptics it momhimme B yasHi kit tdegeedefrongmepr
cel I's mayRRicRIYEi potent and express pluripotency nmarkers, such as one or
nore of oct4, telonerase, rex-1, rox-1, sox-2, nanog, SSEA-1 and SSEA- 4
O her characteristics of pIurlpotency can |nclude the ability to

di f f er dAt4ht dcpaidiag tethis inyepeen. 8 ot abevraicgheanyes aphicusrely, adslu]@ﬁe% qelipotor
three qfe@ft OGRIHIRL b}ﬁﬁg QER! Ndils iRNMe.NBS &M Rt &I R M&{]érﬁbr?&i{ lgg'e%%eus%ch

cells may or may not be imortalized or transformed in cul uch cells
may be hﬁw@a FRarasiepistivd @6 ety pracitteB e¢lisgbut Peing fie"rVﬁé&maﬁ@nﬁmétyOWﬁmﬁwal puch calsy mal

kar yot Mp&- beFiirifX A Eaxptdls PINBp R HaNBRL such RS oROBr RIBRI FQRIAC teNRRBEBR-GEl | S
may have undergone at |east 10-40 cell doublings, such as 30, 40, 50, 60,

or nor éOXW¥@| panph SSEAH] 24pd $BArfo Other elsicisripicd ORplarineisney el thaaRilynioy pe.

Iﬂe CehhﬁaHRMwQMQEﬁﬁ@p&%ﬁﬁ%ﬁ?@éﬁn@%&ﬁyh§&sﬁglﬁﬁw%%rQﬁm@@%&m&%nﬁ@%ﬂ&%ﬁnﬂnre
an
and mesodermal embryonic germ layers. Such cells may or may not be immortalized or transformed in

culture. Such cells may be highly expanded without being transformed and also maintain a normal
karyotype. For example, in one embodiment, the non-embryonic non-germ cells may have undergone at
least 10-40 cell doublings, such as 30, 40, 50, 60, or more, wherein the cells are not transformed and have

a normal karyotype. The cells may express telomerase activity so as to be able to achieve more than 30



WO 2011/ 011500PCT/ US2010/ 042726 popul ati on doublings (cell doublings), such
as 35, 40, 45, 50, or nore. However, as noted above, the cells could
further ewpresigicsee or nore of oct4, telonerase, rex-1, PCOAIS2100@202E,

nanog, SSEA1l, or SSEA4. Such cells may differentiate into at | east one cel
type of each of ndodernal dermal, a mesoder oni c
| i neagd¥P 4R nrrﬂ?}}b el (Edfed%ib gé}véﬁ(ihi B ‘r‘ei g -8l rnorehﬁgereveurt i*ﬁ%nj‘?ég abt"i‘i% ‘may

or ma]y JOMY cd@d FUHIBF bxpedt One suagbran 0@, dtelboramal mek-1, %aﬂpstﬁzsz ﬂaflog(} &isEa 1 aisle
transfo (o) unpri gent an esiraple to. use em
such cae hrogpeh el o PifiaBE i) o THoTer S HHERPET PR A 0 b gl

t r eat mediodérhal, apt AYRBEmaCehtry @ioliich@s ahd BBy indlude Hllﬂfﬁiéﬁﬁatloﬁ;htﬁ(h all thea%t rmﬂh@ are

mell known in the art. Such.cells Hag natu&%%%y achieve h@ effects herein

(i.e., Tt PeAePPEAPs 'if JPMEFReP GRSt @41 P terafoag.o Thgells g jrans &,

nat ur a|tulﬁé£1@'eﬁﬁ,szﬁlld&it i€ desitaiele geme theaafol nfi@ionpPdiak bER @ity ibe dlshiyled@acthéyl @dndt Gorm

i ncrease gotenc [LOO55] In view of tg dﬁf of these cells to achi eve
et

the abdWBOTRFF KXY b:yhtéea f hatBvRE YRSy FELREYS 2gegvell
screen Known an tagaert Shéi camdmbatmasirdlijeacaeid ithey efiécts Raciaeliks oo gagdicAmeoany

of the above effects ent.s include, but are not limted to mal
organié%Wﬁpgdﬁﬁﬂg n&ﬂgsgeﬁsggngﬂseigﬁﬁ@?ﬁ% DAFEINAXBRIACS pf Fsgﬁﬁ@ﬁﬁyd@s,
antiboqmaﬁmmﬁmaﬂ@nmkMEdm)mme&eboﬁnqmytokines chenoki nes, and
chenp-attractants. Then the agent can be used to increase pot ency of the

cells t ev.e a of t he ove fects. [005 e le, t ssay
nas. bedloB ity Mhtrrony oo SRR FrBar RIS g PRe b dhogain nge wt e

or IL- Jcﬂs’aove@r matho@Mioi satn G ahhgéreoﬁa,t ntooulprreodmoxbﬂﬁ;ebf the tchlat toi aakitvai 4ny of the
upregul at i of t.he endot.h ecul es or domnr at e .expr es Lon
of "¢ hesBoifof gy SUh SRR iyl nosdiBT ol celo Rk OGUleR R SRR
endot hekidal sﬂCI@AlENA Rpamdey petpodqsr ardibo@est en- ﬁlarbbdy proteiaf cﬂmm Echahalkiges, and
expressj on of t es ules (or inhibit u

rebor oy Stoady . SRS Restt efotie @i b matttuRichey BEBEEHE o 3 anyyof i 1
exposedbda dfests.r ed agents and then assayed for their effect on endothelial
cell activation, expression of adhesion noi eti es, or any of the above
oot Iy OR, y BRP Sy e BT SEPARAE, | B PR PR g b
condi ti IBNedmrtEdli Buon aproontiinaeh therest) t© iptctducrei aaljs thinenlglet ih[sc;guiasiomi siahaidndvibeliad bﬂlbv e
the eff eqecule ordo N rTeEdia!fénole\lps%o% o? régeamo oy, e Sl & lgrqlu];t th(()) Ioéturrhd th ac? Va

coul d Be” U8Ed°l nstead ‘o P Re' Cel I'S°or' 4 d%d B the ceIF n%ere cel

can be etuécﬁhhhal tells hoortlet td» grodmgehstacond tha dbwm'eghlatmxmkldn of tho adesief fnetebmlvse
22?| go i 8r g}c 1tsu\l1’/%bSg%tlﬁttugJ gg&\?g&g der?awe[ ((:)e(HSEJM B)épnoke(fa 10_a atterdesnt%at%ﬁ?ali ﬁé[llg ]::ant lpeese
cont ai rixpged &l dlesmtdi‘@bntalami thed &Sﬁ}ed féraheihaffdchon anddelshai edl poitvetivny efpoassion of
achrevrggﬂhgeﬂnegv%retf eaboe ﬁo gingly, t he invention enconpasses
assaying such ¢ el Ps ?dr y to achieve any of the above effects and
sel ecting for and banking ceIIs havi ng a desired potency. The bank provides
a sour dé0S7dr Bumksentye affphiadesactedtin ¢las apmnposi dan b chocddmifmiat ercratol fréme the

w0 201 1B TROBECRY Bl BO BT Pbtuay PR e BRI PEL Ok 'S

di r ect ebk ¢ftecdi agrhostdiun poold eduirie sheseerdad faettirsmnd,dhertmreadmildqbestsed instgadt delse
cells t e r [ he
pot ency ForeHIdE e IS S Rndl: BARRER bCREREREHEBE hAEUT DO BTRESRLMRLY, ¢
may be bteakienive pmhnoalddelsibsh@mekd oamtlledised directly or expanded prior to

adm nistration. In either case, the cells would be assessed for the desired
pot encygods | Fin Yigth £ rRGL £y ha to
D i 0] LRGef B8 pERTOT AELLYER ARRRAERPL S D i R RIS ALY
desir edomemetgcgﬁllprthajr arg gelaeted rfors hang endGS{r@beol]mCAI fon cglyhving éhac @bdvs esf@k:ect ed
for effggti iReRide YissBSRANRH O oD fhe LDRSEI LGy REARHH S
e e R R A R Bl
admi ni @tfﬁeett nmhsetleotleg mbpebtnkﬁxgrcetlr ezartrrgemtieStroi patengy e Thikenkt prevides| 4 spugpeifp

are ef fegtjve atmdles £t bl 3 | RLHY AR yR&h €nd he
cel I's have ‘been §%§?gdggg&&gﬁ%’oggg t& 09@ E&&gug: %glﬁﬁ §%§Q+EW%Q§E,G
wher e dehk er capandedbriorkdsel y frozen during storage [0061] Wth respect to
met hods of treatnment with the cells, between the original isolation of the
cells and the adm nistration to a subject, there may be nultiple (i.e.,
sequential) assays for nodulation. This is to ensure that the cells can
still achieve the effect at desired | evels after nanipul ations that occur
within this time frame. For exanple, an assay may be perfornmed after each
expansron of the ceIIs | f ceIIs are stored in a ceII bank, they may be

o o Y T S - o, o o T r b1 B o < T



[0062] The invention is also directed to a nethod for establishing the
dosage of such cells by assessing the potency of the cells to achieve one
or nore obotha/maiswe ef fects. [0063] The invention furt krer/useabodEze
post-treat ment diagnostic assays, follow ng admnistration of the cells to
assess i cacy. .The di agnostic assays include, but are not limted. to any
oF "t ho IB4PhcACHULEF: Heananan in e ot oisenabionts 6 sELy oo Sus e
[ 0064] alilnidtdringnhds®BelisSo alsGjed) the picadiaghOstic PRgRe®Irds! iAE18difOMPEbi8E A Rtency of
popul atjon of the cells havi desi.red _pot epcy. . Such popul ati ons e
P oo A SHRI Y Tiear ooty ReSmEnh nRor R bEdhonROR e ST rted
subj ectdid&tt/ @rexpande€Lprior hahdkiSinkfiidh Wi €ifhet edst, IhCadlls houldIRdsdbsee Edrltye dediied
adm nistration to a subject or. expanded prior to adm nistration. [0065] The
et hoad it Qdisoee P G i RS Siivico R LR RTT ¢ Pt PEor s Bagne

di seaseasiwaMahd/éelgwbiilfl baasatddons; thnbaired potaonpasenidnghistdtiah. | nf | ammat i on

i nvol ves | eukocyte adhesion to vascul ar endothelial cells by neans of

cel | ul hesi on | ecul es. This includes acute and chropic.conditions in
car ot ol EFhagn TRe SEIR FecIohs HRGMARST aRC BRI Rl AT R B s leg i
I Nj ury,pr&edure, iSinky ke prefefadlenmt] iptudeM@o 2:40d ANy 5O 0BT ISR A42 26 tdod @ibfect
injury,.spinal cord injury; peripheral .vascular disease;. pul nonar e.g.,
st hira, FoRg3aTens G opp i el S P e B dEp P, PYols  TIHLIS PR Rt PRBs

| upus, wietehodtiibsvepsardtasd B anydsigtooMineSiuchad in a@elbank, where cells are most likely
graft - Ver sui-host - di sease, Crohn's disease. [0066] It is understood,
however TP hAt g §°™8F-cat ment of any of the above conditions, it may be

expedi ent to use such cells; that is, one that has been assessed for one or
nor e of(0dd1¢ &fifhectpsctde serhobed themannwith theselle dtederf the odgiddSsal@dn lo€velcelis

effectivenes rior to admnistration for treatnent. of the condition. BRI EF
sor) P9 O o ot loBes Pl B ahiotd 6 E5 1 FRa b RapE RG] o
V- CAM anth ehsuCAlhithe edjsibatsiit actiyve Tidffea at desidtthtavelsAdict menifridohhthi @burGathins
(HAEC) ., (A) After growing cells to.near. confluence, endothelia | I,s were
bt 1vad 0 e ESL SRR ST L R R SR R RGBS et i 7B
Cells vmal ihlerll bemb) theyedayblye ddagod afiet beingg 1!ey:as&d fieoRtdfrape. mmy@ssfrmngﬁey may

E- Sel ecbtel a3sa V(i %M t%gwiln-.cﬁwthe( cBe-llE)froIanazl-cael Ibrallgﬂl{l(a;leedexe Qr(lj(f%h h%'qll alay eel lss a%l(li] GO
mol ecul & Strface expression 1S decreased 1n t'he ﬁreseﬁce ot | IPBfedTh a
cel | daspandiepeActémniblyramosgion oHAECingheil preidergehdt is ehysically hdutieisupdegtheatbjom) of
E'Se|99£§QmQ§mQh’ V-CAM (D) and | -CAM (E) expression when co-cultured with
Mul ti Stemin t%e'presence of TNF-a (10 ng/m) for 72 hours. The nunber of
cells expressing E-selectin and V-CAM was determ ned and expressed as a
per cent[8¢fd] ofTh¢ heerttion &l alsoutroged ofa reethddsfor eythhishihgttioe dspaead suchlvelbebyrmascksarss
wth TNE-a. F - ]l cell expressi on even prior to
activaP%%ﬁﬁaﬁﬁé?% %ﬁ%$“% %V%quﬁggﬁqgﬁggﬁahgﬁ%%%r cell was cal cul ated and

the data is expressed as a percentage of the TNF-a i nduced signal.
[0063] The invention further includes post-treatment diagnostic assays, following administration of the

cells to assess efficacy. The diagnostic assays include, but are not limited to any of the effects described

herein that are amenable to assay from a subject.

[0064] The invention is also directed to compositions comprising a population of the cells having a
desired potency. Such populations may be found as pharmaceutical compositions suitable for
administration to a subject and/or in cell banks from which cells can be used directly for administration to

a subject or expanded prior to administration.

[0065] The methods and compositions of the invention are useful for treating any disease involving
inflammation, where a component of that inflammation involves leukocyte adhesion to vascular
endothelial cells by means of cellular adhesion molecules. This includes acute and chronic conditions in

cardiovascular, e.g., acute myocardial infarction; central nervous system injury, e.g., stroke, traumatic

10



[0068] Figure 2: MultiSteminhibits cell surface adhesion nol ecul e

upregul ation in human pul nonary endothelial cells (HPMEC) or by IL-113 (A)
HPVEC showmoreduaesbocel | surface upregul ati on of ESel ect iPpaT/0$2@@00427a60d | - CAM
expr essi on when co- cuI tured with MultiStemin the presence of TNF-a (10

ng/m) far 72 hours Iar to Cel | surface expression red
by FACS™I} gfIurshqipia o‘i‘i’r FinjHRY |PG§E1?A“F3§ éaswa?rkﬁwga%yp%m@ Heér °pr Oaslvl%ﬁ Qiﬁﬁﬁgm y
cyt oki I"hat011h1huri]e;|.3g W&amaﬂoﬁimrmadyelﬁﬂhpmsd%ﬁ Riyus; Gclevlidnt; @soMati) dvkthdint&Stigdn
[ 0069] Fiqu : equl.at es cell adhesion nol ecul e upregul ati on at
t he tra"r%c%r"ifb‘t"?lr%‘ﬁjaaf’sﬁdég\?ﬁrarﬂl}n 1881 of soluble E-selectin (sE-selectin)
were neasured in the nedia fromco-cultures of Miulti Stem and endot hel i al
cell's ([bREC aris WRIMSEp iy wiler Shat férBjeatifeivNaas of thohlal ecbriiitions, HAE@bafek@ﬂleﬁtZ

hour co- cult in t he absence  or resence of TNF i cel |
oses. gp Sxuh St SR PERER var BRI B ar PO gl bR Yan
| - CAM anldct&BDidesivid el bb eeffac ecbness gridiire adimhidiratiopfasshmnodf theNonditionduced
E-selectin, V-CAM and | -CAM conpared to untreated control cells. [0070]

Fi gure not inhibit cell surface expression of
adhesi O%RI%J?ECSE eﬂ;ﬂb{ﬁlﬁl?ﬁ?ﬁ%ﬁggcel | s upon activation with TNF-a. (A-QO
TNF-a i nduced endot hel i al ceI I adheS| on V\D 2011/ 011500PCT/ USZOlO/ 042726

nol ecul [80&Ur Faeoe b x pruEsié s ; - B

?18 gl'” tI—? rn?an\%(;[rr| % E%Hottheﬁgleénllr gﬁkﬁéﬁ ézifﬂ%? Io%or(q ”ge?l ar C\/n@ﬁﬁﬁ erglopjf_g‘@wglrﬂsow
expr essvanacmeed gk ENFouped® hwutshalduSer mm:o{chhalrpwah MuitéSt@fl Tdls-weae t@&roanakgke:d )
f 72 .h 1 d |

or 0 cwgrggér ])r Etﬂ%r exga{es%%f %&Qi C | o | Iar & %A‘i}f' 3%2‘@ ”h\?f! (qu?c{ 8§dt o

co-cul tbgr presence m is red conpar e
bi ndi ngpndmhélnlj@llhélhqsmh mD@IChIS sunfecel b}@t@domstdacr@’@dﬁd al thd prence AMUMiStem iv@cdiour

ol 1's SR CIPHBER Bl A Sobly Ry GRSl e Bhoh BEELINAR BB GPRAGIDE
t hen wash é@,Al\éﬂi) q&htmsugrvetph edculiingl withnideltiSem 1bducrmiesn1®at0f O Rid (30 ngml) for 72
e S e A
of neutprewpltrtagesofbhnmml tlmnanIOf p@tsemucﬂi-tomxpmsetjesem@dteme\mﬂaﬂ"NE@J | Bor WsAM, all
Fopr eseh ot e" ERr b ERE: T ader BrbABhoE PRRIS AL affanter b v v
Mul ti Stoahrulatad@mthudzea endﬂtdael asalpeceitis. Of OO ETo Hilgnad eigil. Neut r ophi I
infiltration is significantly reduced in Miulti Stemtreated hearts corrpared

with Ve[bbééh F%H%azt efqullgg%{ntﬁhlfnl?sr(%ﬂ SW aIl Llof?‘ﬂioﬁgul'eb‘ re &lﬁ)onpi? H&Iﬁan

U

i nfarction wa

foll om@mMﬂh@MMﬁe(A)hﬁPMﬁ@hﬁh@Wem@@nd coll sqrﬁBS)upmgulﬂtatn of E-
Mul ti Stem £1Q; M .00 188 §) resN%Htth%R b Luihipdd Jvitﬂg ﬁ/fu'lt%@etﬂvﬁlsth%?e%ﬂ{cggf RurGel |'s

exhi bi t| ng €l astase stai ni n eart sections fromtreated and untreated
ani mal 10 Tiaml)e for Bhlywess. tsheilaave ryfeC.n irleturfafe elpssstion evap oghiuredebe EACS. {Bom
each a ) 11 I .
ot 1 et A R AR oI ok B B NGO BRG pded n

si gni flféz‘aE@bycmclgﬁtI@rWlFWeHﬂ&e@ﬁ el astase staining (35.25 PVS/ hpf) conpared
with MiltiStemtreated aninals (12.185 PMN hpf) three days follow ng
surger y[oé@]'oF%Ql'%saz?’ﬂ/[uft@mn REPLES &Mt AhbsYR MoIEWR e ABHEL AR frads §YRbRal (A8

nmeasur e by el ast ase stalnlng) In NUItlbten1treated anlnals and Untreated
ani mal 4A) Lagk3if s@ible EsclgetinggiE-pélesitin) werg inspguied|in the aned / cp)

recr ui tRelqotiGdIREd (NAE@EMPM) byLL%KRCEﬁ)QﬁRﬁA%Q %Bfa{éﬁ%%nﬁﬁ‘QEé%ﬂér%th%uJ ol |
on P- an -Sel ecltl Nns an elr anas selectin ycoprote|n gand-l

( PSGL- Kp-calige b the hhsence gr pliewmofiﬂ\(FESWJth}hffGS@melll d@@ﬁ@@é YiudisStany cQuaggtative RT-

|y MphoGYRe$,20 T REIRE FROEREIGinS WefWRN G- LIS ERPDAEMFiBE FedRl] t1RMMRRA

integrin and i'ts endot hel T &l receptor vascul ar cell adhesion nol ecule-1
( VCAM Txpregsioneif @dEioninguge¢ Eiselpatial VM agdbide eemrapid| th pefregigd FHEES!L ¢als.| ynphoi d
ti ssues. As inflanmation progresses, |eukocyte rolling velocity decreases,

al | owi qaoﬁoheFigﬂ;eegr@mk@mmﬁs@ﬁtmg@hb anx ishisipadiSsuf Rk Si8dsffmtdf BdleligRRE R ad
G protein- coup edlr ecept ors (GPCRs) . _These activation signals Tead to the

pol ar i Zatenéethedial KB e 6A-59 dTNH-¢ shdicph gndpthefialsestlezdhpsionand
PSG.-1 to a najor poIe that alloms further | eukocyte recruitnment through
secondary tethers via | eukocyte-| eukocyte interactions. Leukocyte
activation enhances integrin affinity apd avidity, leading to firm adhesion
on intercellular adhesion nolecule-1 (I CAM 1) expressed on endotheli al
cells. Adherent | eukocytes




WO 2011/ 011500PCT/ US2010/ 042726 continuously mgrate laterally to survey
the m crovascul ature and search for possible sites for transm gration.
Leukocyt ewocan/tinamnsm grate cl assically through the junecirasadio/n42726
(paracel lular) pathways via interactions anong junctional adhesion

nmol ecul e CD99.and pl at el et/ endot hel i el | adhesio | ecul.e
( PECAMni‘)SleC(“gerF& (PP PE%IP%Q 7 {h& PEIHKE |°6§}Sr‘h§ REIGSC QE%%MW“ ultlStem
al t er natdu¢e adhdstonangitutchepreniat RalBGho® @b lchdnks BNSE ehrfadd ﬁ{fregiﬁtlhﬁ\laﬁlE Xelectin,

DETAI L | P CF THE | NVE 07 shoul d 0

Dt | PCSATEOR T GANGRITer gt £ OU e B Vgt ihihe RisviRstieh Dgy o 0 B¢ 8PS’ and
reagentipurset c., described herein and, as such, may vary. The t er m nol ogy
used herein is for the purpose of descrlblng partlcular enbodi ments only,
and is 9@781 tend [
def i ned"&dl e S Ctaf 16 ot C et hefe
for or q‘aijthtainllmalhced) U(lirmﬁlﬁ@lSto bﬁiHMg aaruildathalanc):ﬂls irroulhm:dczﬁfmsmmedloaes (IAI)] Aatatynway

| t th b The f
Lhe br d8uhtCuR bR M R %fdpa%? f%?fh@&?ﬁgaﬁl} Eolr%aﬂé? Déte R matgR, ©
met hodscivetdd-retdophils for ttheinaet Candwas ticbaSeashdieshd ghotographdds The m@méér cffnbdurrmr e
Sheci t uf il B et o et find Moo R B R MR SRl Ty e be
Mol eculrantr@lhﬂmlbdmgd infeatlahigh pdvad YicNH Dl , (B Ghethmbetof rdut&@mimlgouiﬂardmmustem

Labor at or p 2001) ~and Aus

G 1 entoRPBBE St eTB o ST GRS PR, of Rerl TP dest sy ©
(1992) Re@fbderithﬂvé th(&gﬂﬁj)hk.ﬂ]tlﬁratlﬁg]tld:clﬁ@ﬁhdeﬁutro%hﬂabldi’ng'ft@]mylltmai qult@el cddEmlining
Har bor L boratory Press, Cold Spring Harbor, N Y. (1990). Definitions
[0077] “*A" or "an" means herein one or nore than one; at |east one. \Were
the plural formis used herein, it generally includes the singular. [0078]
As us edoml eiFrgpret(heN ¢utopiel ihﬁhlﬂaemrel(g smfmdhbrrah]cei inadii 8Stem nteatedhehrts hempardde,
;5; fer CIW Ve 1cﬂ3 treate ’hearp tflare 8as ?oclio%firll 0 4?61&]0 ? e;[I(%:%rn dr%faerg]t?o%t haglllil l}\li(}ee ey: lofl
the ad h@rrmmelﬁ mﬂig@tmnr eodUmesdremlveerEﬁﬂleﬁabe tiineet u@@gembﬁelthkr vdhld eonenk | on
i s that fiiciency.. kn in vitro a Llca S5.: L he
dear oo [ B01 & TSyl CHEATED o) nSERRL nhad ' PRafRPLyRH Rfbild
exanpl e:,lastam: itahmngmrlteﬁmecmﬁns dﬁrougredteﬂ tamilmmyatecbarmnaﬂs ghidbldegiowe theavetegeaminber
gggﬁ?l :)S eiaﬁ ndpgsgt}vﬁocﬁ}ésn (t:‘r Iélt %a[g:edl In’}éllg s?culor?sh\%frea é(la}rgl}lve (e)rr gnenrn [Qﬁﬁéu{ro;r)hﬂcel !
for f utlnlﬁleratumewas measured by elastase staining. The control group had 51gn1ﬁcantly higher levels of

clastase staining (35.25 PMS/hpf) compared with MultiStem treated animals (12.185 PMN/hpf) three

days following surgery (p=0.005823) (C). Representative views of neutrophil levels (as measure by

clastase staining) in MultiStem treated animals and untreated animals.

[0073] Figure 7: Multiple sequential steps mediating leukocyte recruitment during inflammation.

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

intercellular adhesion molecule-1 (ICAM-1) expressed on endothelial cells. Adherent leukocytes
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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
"of f the wbebfroic®bl s avail abl e for adm ni stration. ThePCWDS2010/042726

2011/ 011500PCT/ US2010/ 042726 cells may al ready be stored in a
pharmaceuti cal | y-.accept ah] e _exci pient so they may he directl m ni st ered
or t heyOREOBY Miizats %iteﬁﬁlyaho é%?yoﬁl?ﬁi g{lgoga)ggf{aﬁ?rg Nt whrety t’fc?éﬁi’é&ge réfed¥ed
fr og1 lsttﬁhaggrati@el Lﬁllr:g@%esbﬁn ftrﬁﬁ;firﬁ@at@ lclagdida@ly WirS@h&hé.)ﬁﬂididnl (Parb@10Maf) Pafdiv@Ger ve
viability. In one enbodi nent of the inventi e anks are created in
Which (b RSERE A8 UATREY Gt B S aRAM o PR PUGBY BRI,
nor e ofadhdd@ne@hdl@ales], (PETAM-AS cliddehdliil REll-eiqFieS sdhedlomholedife MSANDI & adhesicin

nol ecul s.]fgllomﬁ g re aselg%$n1ﬁtorage, and prior to admnistration to
the sudj'gegt ??ndﬁﬁgl Hec L Fapses by B4 P 8gai n assay the cells for potency.
This can be done using any of the assays, direct or indirect, described in
t hi s apTAAEDMEMRIPTION OF SHEKNYENTIONt he art. Then cells having the
desired potency can then be adm nistered to the subject for treatnent.
[0080] roffr admil St & LndTRAA 0 AAMOLSLET L GRRLKIEIOR M Ang.apother
t oget ha?) todr diHat &1 YISO WG s MRt R AR 85 TBYeE & (Bn P AT (R R L1984t i on
of two pastocuiy; endageants,.ctd., @OR Libed Heotipardsasrnglh, meansy. Tthd taowitologyheed hdrdin tsefod on,
on uhat P s BT erraea oot g TRt Mol PR T Sna
y" encaliphssksveaatiyn, edivpdsdetingisoichaty thoelsimsns x and y, no matter what ot her
conponents nmay be present in the conposition. Likew se, "a nethod

conpri sj t f x" enconpa t i i.ch x i arr.i out,
wner ner?8t i 388 Jeadhes 05 ARERSER (SR IRR Bt sh oRERES Boa
mat t er cowstrupdiasyin etyhedy Igtiepstht hubjest meter Bascabed. Nno matter how sinpl e or
conplex x is in conparison to them "Conprised of and simlar phrases using
wor ds e " ri.se rel . iS5 ng"
and. hayiishe ThE ko SRy BES, HP BRFLEIaRR, &Y QAKID lomEIIRLAI R
(see albowentiofadoBdpds' @odinavwromethe el dndcasl dageribedran ivemdus i gsnealt and rmave | spedkiivown
| n_the Bflen R Gf:ia b ERANITIABAOh e FEL:S ABNEa REGRI! AyisHRI LR ! i S
means that the cells are grown for a su Ticient Tine 1o secrete the factors
t hat arSscef-§.e8tmlreok ot &l il dgw@laryloghig:thdabegiahit $laded.ciillpdd Gald Shiing Harbor

appl i cat. j udj . I ul | ~ S;
0P 0Ll AELUCL00 RIS 1901 RS LR L o AL
ext r avasebpofirecat BubliflgasAisodand( 109D nd Hadbty andi-angr éntibedieun kabbreray Monwddi um

N whi G, £kl }ﬂ?o‘éth gal?orgﬂetsé“’c%fb Ee%n?ﬁaltb&,@gfr(%%).f actors into the medium

For the purpoSes o present 1 nvention, S can be grown through a
sufficient nunber of cell divisions so as to produce effective anpunts of
such f deefomigonso t hat the medi um reduces expression of cellular adhesion
nol ecul es so as to reduce adhesi on of | eukocytes and, hence, reduce
extravasation, etc. Cells are renoved fromthe nedium by any of the known
met hodd0077] t H&” ar tan” inmehsuldhireiy ond ot mpietthdni oniet @dedsopnec &iterel theightdl derm is used

filtratjon, .i | et J.on ., Via tagged antibodi es and magnetic
iy RTEL L Ok

col ums), a

[0078] As used herein, the terms “adhere(s), adherence, adhesion”, and the like, refer, when in vivo, to
an association of leukocytes and endothelial cells sufficient to result in extravasation. Within the context
of the invention, the adherence that is reduced or prevented by the reagents of the invention is that which
occurs with such sufficiency. In in vitro applications, the degree (avidity) adherence may not necessarily
be at that level. For example, in the context of drug discovery, one might desire to detect adhesion

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

[0079] 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
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WO 2011/ 011500PCT/ US2010/ 042726 [0085] "Decrease" or "reduce" neans to

| oner the effect or prevent it entirely, such as reduce | eukocyte

ext ravasavpanil/advesi on, expressi on of adhesi on noi ety, pom/tseyi00fi272he
effects described herein. [0086] "EC cells" were discovered fronranalysis
of a type of r caII a teratocarcjnoma. .In 1964, ear chers

that a C§ﬁsné‘}a§ ’éGF‘ Y PR Sfoérdgf‘béal"@ﬁﬂ%?ﬁ%@a SBEACEPIERL eé‘dli’la]%te%i’ a’ﬁd ‘P*é‘/rréF ir e"t

undi f f erﬁelmlsitcae(ed théy mbl béifnged -RhthantaySp@plQ‘:fte Slcgiane @htn theﬁ ﬁﬁ&elkﬂ%&y\ﬁoﬁf‘sm@d’ge.
enbryo (#(ﬁ car ma cell (EC cel 0087] "Effecti LV gm)unt (? ner aIfI
means art anyy LAY BheW fetot? ép BT BPTPHES V! “%y A s S

ef f ect iientién, aﬂEbansf at eredfed @siwhiablir efif st Sedhfseleé‘tf:d &ﬁm’ﬂl’ialn&ld ﬂ@ién@f roeehlbrtg
adhesi on t hat Ogaléan?f o extravasation. For ef fec

i
an anmoufif o5 SEly WER BCEHHANS AP @P%l 1BPred‘ bespoadng ?CP ch%’rwé%l t.
The ef freléisb Y@Hﬁﬁ@ﬂg& sndcCpivr he aghiairgtRd takde salbjecﬁl’h@ﬁlay be PreSdritd ® again assay the

adm ni st ion or i fractl onal anobunts t provj de the effec%ﬁﬂj’é?ddmo unt

in sevef ﬁ Oécﬂﬁ“’r’?%t rAt GHsPC 48 PRECTY ?éfsﬁ?/%ﬂrig%n"rdfld%’atde '

consi deippietatish of foeetvwive kadwalnt tByrt beTiaseds tavihgah®Wssited Govdnti@hn ti@negch

subj ect,, inclu eir. size, age, injury, and/or disease or injury being
t r eat e dmgHIer “ﬂ’ﬁ&?ﬁs‘l@?"ttf?rr?@a@}eﬂtce the injury occurred or the disease began.

One skilled in the art will be able to determ ne the effective anount for a
gi ven q0é50¢ctChasmthitt” hkeseao ednnﬁahscbeﬁlabd@nﬁumﬁlho@er &nothet) ttdgathet, Iodrhhﬁatéiiyt :

As used ein, "effective e sane as "effective anount.
(oose) i Prytias Pt Gafd Rt RS o e Sbeh orovi dea for
delivery of an agent to a desi red conpartnment, system or |ocation. For
ex arrpl g00&h ettcﬁremtsinge nteanst @ithaut other ﬁﬂn‘rta)iwgrﬁnvrrhdin@ trarrefmyemheoeaarﬂbewithout any

admi ni Stuelrfecgltlcgno T e c u51de at hatt hﬁe desloe 1e dluaedt or exa ‘Dn I%n 10n co r151 nd
agent SqJ?]ll Cl en ?nf enerilcCl a IH%S’I 8 B?I nica P &T?
[ 0089] "’Errd:lm;pessmanStcemp@eiohsha(t Eﬁﬁ)lﬁs xaand ywed inaﬂranmlvart dther térepoaeits maﬂbmlav&ntbeen

prepar ed Ifercgrgl] g;?t ?1kew1s e‘a megﬁamm%rllsrng tl?e sCi ”Errb oni.c, st.e 0 nw%n r e

11 ?f €nco asses %l’lg mec
stem cell |ve rom thé inier°c mass "of ‘an ear ryo Known

as a bllasammm ththeyx anlﬁ: cmbyl @eptio thehi rﬁeftkﬁrdemutr 1sa.bréy bt tlwl dtepdmomvaaiet h(ﬁ\Smal’fy t he

t hree P r erm and rresoderm The i ncl ude
each of “%eﬂa‘ Hofee T ¢ 55h ‘{‘“g n}mpefe Ortcr%lpa a1t Tpody R Eé‘“cs‘fﬂm né%djn
becone «ayd $1mﬂ$ué1rases ushng wamdi;yqf tlmcr@bujtdomgnsm ac epddehera@ndsysybdrgmuof toalpsisicgl | s
are totr Egte Sa%tglm% 1.9 becone all tissues and a placenta. Some cells
sinilar Be %)roduced by nuclear transfer of a somatic cell

nucl eus into an enucl eated fertilized egg. [0090] "Extravasation"” refers to
the | edRefge OForapriskdiofll isouyn@fym dfsompnrie (seeraboveh t he case of inflammati on,
it refers to the novenent of white blood cells fromthe capillaries to the

ti ssuegy 0 gd]rtrage& by fedidi 2] 30 lh SEHIRE M WakDE FAGKLAU DRI hhe

|I’lV€I’ltIOI’l of t term II’]C IS not I nten
limti n@w}\/@llgm oS oORCHLcIBANY Oycans 2R ghe cells are grown for a sufficient time to secrete

the factors that are effective to achieve any of the results described in this application, including reducing
expression of cellular adhesion molecules; reducing the adhesion of leukocytes to endothelial cells;

reducing extravasation, etc.

[0084] 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.
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[0092] Increase" or "increasing" neans to induce entirely where there was
no pre-existing effect or to increase the degree of the effect, such as

| eukocyt ewexprizme®at i on, adhesi on, expression of adhesi enTrus@bp42706 any of
the effects described herein.. [0093] "Induced pluripotent stemcells (IPSC

or IPS " are, sonptic eIIs t hat een reprogr fqr ex

by int I’[ﬁ%&ﬂ NgoEsR Bﬁ‘ge?foﬁd‘&éné‘?aft‘shéﬁ ?&%ft el toﬁé)r%(g%?leem@g'l’ IS“% Pse@”l)

di f f er aaikoaiteektrpiasniinyesiobh &G ecssien bfadﬁemntnhﬁa’ny,beaﬂyrtdu&%afe&t@datﬁﬁeeha&hl ate
into less differentiated progeny. IPS cells have been derived using

o R Lt R T
cr eat e rbRSche h@&ed et eviiigdlstdl is ttéiditt)@@huwm’iab cold Be Gelated ahd edmanevidiffdi@riated in
nodi fi edtb stt an a{d I@)Eﬁofr at %r% t echni Eue usi n r et rl(%ﬁg uses to insert
genes i HEGTHE ¥R 9 gicRrce HREMF f WﬁfﬂaHSP’ﬁEECC?ﬂ’mP%% 8e§enes were Oct 4,

Sox2, Lif4, and c-nmyc, known to act together as natural regulators to keep
cel | s i[008Th ERffecyionampost’ egnnena]ly mcaseansdnatuet whibiepevied the dasined liekbor gesmid bed

(2008) 75550 iy ety FRRURE 5 Sl o vy g o o0
133: 250:9(&64152@1261018)) exanlde Bmagftrciivekangdunals. an {Gadulnt StifeieCad Ieffe&uaﬁ&b&&ﬂc@Q&OS) .

These I‘(F f1reer e(: 1r(1:1ea resu . réce? ﬁ@lqlr %ﬁlglgntsb anrbef ?orv? gall a I’ t enaa? sql c’ m%atlo r in
met hod< P&t BrSH Ff pos s sU¢ TSR

creat e&rdotyormpemohnts thanI tpervédec dre:d |effe<mns @amposmr Rvér@l $tpmﬁnsftmﬁ:onag§rhb s;)remse
[ 0094] -gpee 1tn§tr rrllﬁlof %10! qﬁl be Izzgr]:se Sdtag e?fecc%l ¢ amQ rnt%leal | Se MU i%ctors 1nc{i idua
a5500|éI sd" W tH oneor “fiore “CeITS S oneVor Hot & 3§II Par conponeﬁEu% at
ar e assodi abect, wcluling ldeircek] agorinpel, hsd/érnlisebse@r injury 'being irchel apbpuduat ofaimie
g?gsotas nré:Felt}gétein}/u?% Iocgcgér(eal ?(])re \tltllev((ijlls’]eléllsneb g an, O(Snnga srkaiae? ul ql(lje r? ! llle) &glgf)lfeh\éede e?mi%g OI‘
used heiffeitive atnloenttferr arrgwerssmbﬁttéweddm@lsesa ocbns1datdt1mtvén¢hhaee pueseincle of. Asmlsgd
stem cel Ie?n c tlve d’oset r}neea;[let samlesa(s)l %ctlve almr(])glltc’at es that the cells are
remove r0n1€ﬁe|r hatural trssue enV|ronnent and are present at a higher
concentratlon as conpared to the normal tissue environnment. Accordingly, an
"i sol at[6eB8] céIEiIfecpm)wluat igorraifgymdany ¢ hvete windl prdeldeselot ddliy preof iam agedtliotd dmirdzdo
stem cel I a It i I
expr esseglﬁ qﬁ%{e ¢ 1(%:‘[.3i for 4 g%‘btx!ﬂ%@g‘ anfeé‘fr%(?tgz)%( rqu{rB Iﬁ%\ﬁ‘ltr&l.]g}l anc% aﬁ ggnt %%pb
under gcaldmnﬁ@@recﬁfb preﬁsie 410the desmod eitd oliitiomgs amnmmqf rtlge @gentesufﬁulano teseffectvate a t
is enrlb%pgﬁla?&rggg e%?lntngalrés original nunbers in vivo or inits original
ti ssue envi r onnen , bone marrow, perlpheral bl ood, adi pose tissue,
etc.). [0096] "MAPC' is an acronym for "multi potent adult progenitor cell."
| n thi d0@§9pl i‘Embiyoms StehieCels(FSC)S apswell k@“dleisiﬂ@m endghageb¢entpyqpered diameyny a
non- Nt fuafhRIhF HelicMehibr AR ARG I SRS Qs R ETREY A ifncP bEhESbhan |
may give rise to ce I neages of nore than one germlayer, suc two or
al |t hreedy gegennitayekpwhias e blaS@moJéﬂpmre ra’elsd@lénfﬁqreame ot dbéﬂimtlwqpoﬁthe three
dlffer P A I
Bl L L e R S e R e B ]

I\/APC i srymmn Irhwﬂmlt badyyBhe ES cellsfcan ecome ann srsue irbthy bpdye cxdwrding placsetal OnlMNIwCs
are kar (o1 I 0 m
Fer at omeg R b LR R STB0b s AT
descr i e peodptadibly potleantragsédrof § srotatie edl fucksms ibtorve enwolaatsdifertifimdves:, subsequent
to isolation of these cells frombone marrow, other cells with

pluri p%@m i a]'ixt%s'é%tls réf@g4cpﬁle fyaltafgg BF&‘hﬁléBthﬁ* 1t99(§1ﬁd?1rlér ain tH@(Yage plelﬁﬂammatlon

di scovered and, for purposes Al's 1 nvention, may functionally

equi valietfers wtheﬁnm@@p@t@tf whige ’P]IQ@d @fﬂﬁ ér@msth@@@dlramﬁetel thﬁéIS@Ieh surfogndingdem ¢ glfbliss
first degionateds iVAPSackelo QP ncTgntiGh M " Mil ti Sten(r)" is the trade name
for a non-empryonic non-germcell that is highly expandabl e, karyotypically
normal , and does not formteratomas in vivo. It may differentiate into cel
| i neagd@0%1 Heg ef thavighn Gdudser mnptayierded the lewifing may express one or nore of
tel omerase, oct3/4, rex-1, rox-1, sox-2, and SSEA4. MultiStem(r) is
prepared according to ceII culture nethods di sclosed in this patent
application, in particular, |ower oxygen and hi gher serum [0098]
"Pharmaceuti cal | y-acceptable carrier” is any pharnaceutically-acceptable
medium for the cells used in the present invention. Such a nedi um may
retain isotonicity, cell nmetabolism pkk and the like. It is conpatible
wth admnistration to a subject in vivo, and can be used, therefore, for
cell delivery and treatnent. [0099] The term "potency"” refers to the
ability of the cells (or conditioned mediumfromthe cells) to achieve the
varlous effects descrlbed |n thls appllcatlon Accordlngly, potency refers

b o a o, N 1



[00100] "Prinordial enbryonic germcells"” (PG or EG cells) can be cultured
and stinulated to produce many |less differentiated cell types. [00101]
"Progeni two 208aldissooar e cel |l s produced during differenti acirars2ai/os73¢ em cel |
t hat have sone, but not all, of the characteristics of their

termn ferentiated. progeny. .Defined enitor cells, .such_as
"cardi h&%i oz)‘léPFﬁaf o’ clé‘FrF%“ffé éﬂ%éns BiAvE: %ﬁ“"‘t"gwggf nﬁé‘%‘ﬁ@ gt e’H%‘c“gtera e orto

speci f iiicr@ise tiRr dogral Ifhdeffécgr Rt halebose! txthyRation Béhetiok, Mxpiisa@est 4ddesionas
used in the acro y]iqn P/A E d%aﬁ%]enm limt these cells to a particular

| i neage™ %Y oY gheti hoFticats dpsert 6" a progeny cell that is nmore highly
differentiated than the progenitor cell. [00102] The term "reduce" as used
her ei n [0®8Ns “Induded epl@ifoteds sl kelRS(THSCT@APS. cdlig)’t ine E(C)ﬁﬁﬁe}(:tellg)fthal r}ﬁ&t rhseem
to "reduce" is (ﬁo bot h I e venttr(?ggr aneliorate one 0 tﬁ |n|e FY,TpL O

A cl i ni"SIPEEYREE o FEWTe O JPTHBFES SEHRSPOR Sy %vu‘foln eﬁa?%}e N =

unt r eatd@tkreiaree gaithorgpel NPEGE colfs tdnethgn dlel inyuced tdb idifeerdBate into less differentiated
2011/ 011500P 010/ 427 6 (health t he.su also a pli to
Che. bi JBTCal e Pottrs Pene uel B it S b SR emo g Sy B g B
adhesi Qﬁaﬂ'ﬁ)ﬂa&ﬂ;Lﬂ eSaloGelemlmtd‘aﬂJ i:a9-42el0bp). Feduahslg indhemitarre b cleetd KPEYdRS t O
endotheIJ cel | ukocy e infiltration in the s aundi n

T souo i Ritoris wik S MR ek e ot SPabll] Bobptad kS

to an‘e|rbmj’v<’iﬁ1§bs tdﬁﬁsdﬂegeeésemoahmeeﬁlfaerm& ah oh& foktamizpdht @BRertddQRAB Herd Seth,eﬁﬁxlz,ng"
a cell deslre for duci ng,_expr essi .of
one-or M EaRES kb sattige ey SOt Tt in KB ei1G Bt S OBy THBLTHF el

i sol at isnag. aheheexxpanaicnieea d&dribed Thile Iewtuet. c Seatfer axapppylvadrhignettdhatPMIss a

sl at 1o Fgotshf Rk bR AL G 1D PR BB f O a4 ne

i f t heraad Bsanithiak dedi, Ced Seff (égza; 2460 190QDER) alTi@e ir¢ferknide aie biicarporatgl btyhaﬂ‘ereﬁ&l I
Th | ) | th ff |1 t bat
Wit hcﬁrfj%e%%egﬁ%aa&ﬂ%geﬁf fop RGeS s Nt AR b e SRt B0 SRR

known tspedifivalttile eofidomes texposumrto peciionghuey.i ng t he assay. As the effects
coul d depend on gene expression and/ or secretion, one could al so select on
the bas[h(§)4 f Tﬁn% e ola{eg reF s[ Q).ea (%ﬁ%e%el}s v&% Care“l %gt atssrz)%lla’%d nﬁ 0{‘ moie ce]ls or
Sel ecti‘on d romcellts ina tissue. FoOf exanple, Ot case, cells
woul d bmelosohcae edlhﬂzrromrr@onimsi thetdar‘elaswuiatedeadpaﬂldemﬂlm el tzrurveo szelh éeﬁrebledf or

a desi red ef f ect t he sel ected,cel ks fur nded. II{00]T
ulStion alearfs ANt S n G &S hafibes o ade51re el cdo, ¢ or.morc o =) cell typ?s
Sel ect i'SR* €601 d°4 e fromcells éx vivo, such as s in culture n

t hi s casejyo onie pomarygoukuref the cells in culture woul d be assayed for the
effect and the cells obtained that have the effect could be further

eXpandﬁﬁﬂe%ig%%g%\]gﬁ%% %esd e Céhe % “i quat (F”l cﬁ)(é\s:foq 11Id? ateqF{]&Q%ﬁ%b(ﬁg({nﬁrESEEm #;Jflst hi's

case, 1 on r’om e en ance r eady
has t hdkadfef,¢lat tefEntismigedy 1ech¢aeeetthat/énesl§ aegnoval fning Heir natvet Aggee envoamhenpind he

effect HE ﬁrege%l th 4 ﬁgﬁ'ericgncteﬂt?atigﬁlrag rc"(gm&?&luéoatflé 8mal tissue environment. Accordingly, an

“isolated” cell population may further include cell types in addition to stem cells and may include
additional tissue components. This also can be expressed in terms of cell doublings, for example. A cell
may have undergone 10, 20, 30, 40 or more doublings in vitro or ex vivo so that it is enriched compared
to its original numbers iz vivo or in its original tissue environment (e.g., bone marrow, peripheral blood,

adipose tissue, etc.).

[0096] “MAPC” is an acronym for “multipotent adult progenitor cell.” In this application, the term is
used to designate a cell type, namely, a non-embryonic stem cell with characteristics of an embryonic
stem cell. It may give rise to cell lineages of more than one germ layer, such as two or all three germ
layers (i.e., endoderm, mesoderm and ectoderm) upon differentiation. MAPCs may express one or more
of telomerase, Oct 3/4 (i.e., Oct 3A), rex-1, rox-1 and sox-2, and SSEA-4. The term “adult” in MAPC is

non-restrictive. It refers to a non-embryonic somatic cell. MAPCs are karyotypically normal and do not
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[ 00108] The parent popul ation from which the enhanced cell is selected may
be substantially honbgeneous (the sanme cell type). One way to obtain such
an enhancwd 20daldiifooom t hi s popul ation is to create singlPeTaskéisoam72€el |
pool s and assay those cells or cell pools for the effect to obtain clones

ol a8 B ThE bRy i P Te BRAG G ROLD KAl @ FRabe spEriibnrd) 1

e E hanceagblat¢ 0030 %bnd'iﬁwf r Ho@e¥ekr Ssuﬂﬁls{udﬂewt 1&(ﬂatofﬁfi)f}metsd‘l cB ﬁroﬁf bdi Mear@¢e Bithsr
that w nce the e ect (0] nous ce ul a { hwa

SRR Rt A R et Ay D R L S e T
WO 20114t Qliliﬁﬁ)’@tf?ﬁiﬁ/ 152 0 AmOHbALIRG e Jud Ak Iithfredpbid g iowffaéts asctitiedRtein, to those

substantj a €) then, it is preferable that the parental cell
popul at¥ “ts%ief}%naﬁ% S’ﬁ%gfcont ains at |east 100 of the effective cell type

in which enhanced effect is sought, nore preferably at |east 1,000 of the
cel l's, [608d] STh¢ Iterﬂﬁn‘ﬂ\/amﬁmaﬁ%’r ﬁbheytracatnaheatst ah@n@ﬁﬁryoﬁlc tnbﬁ—gﬁﬁi tedl. thﬂolls Ihd:gMyng

t t t t d
e e bl S BER Ebh B PE AT RYSL P, B S BAARRSR
desi r edineddd® a.ﬂ.ﬂl])re-ﬂliﬂﬁﬁ),ne desi hed. ITay eélls nady eb<h1essafnfs ee tnofmqf t&lemérh@s &:t?a/m,afex are

that - arg bt SF Sy PRt e Rpdee & Prudil Sl ot B anltos TR T feo”

by cul tpateet apphdition, dnsartidok, [awe orkyien spEiditer cmihy desi gned to have the
effect, may provide a par ent popul ati on. Such a parent popul ati on can be
cer 15w o ORE Gan PG et S P e Pl P S EP OGS ane ol P

ex pandeﬂed ineie ;braseptrm\mdm aSmbpuﬂleﬂtunomawetdm motbmgﬂtge cel{ slesbalien) pIé;fafnémlte like.
[00112], " Sel f e s to he abi | r ce rep t e.daught er
s B R o S T R R
whi ch ttlveyncar. ose. A simlar term used | n this context is "proliferation.”
[00113] "Stemcell" neans a cell that can undergo self-renewal (i.e.,
progeny,yy a 1B t I C ny
cells t Rat ﬁ arT Eépﬁeonﬁeggeengy ri Ie‘?{r?% ﬂlgs%??fog%n%glhga I %%1%‘19){1 en‘?igdl{%% ﬁlle E&E ﬂg)
cont extaclofvet the vamove rtfean desaritssdamtioe bpplinetisnd Paicsndlrelyc potpaysre@rsntorthe effect at
differ t C i§ I: for,e I
A e T e P P
speC| f |(0€11t1101ambc tyinpthpgtesf actrmnsc;yteGT By reiuting raghasivde forspemplki of denstildctions.

LAl o B o ST 8 SR, e B

Takahaghi reducingl the expassion ﬁzslhﬁﬁf&dh?ﬂ]@n (ROPGles orChidptacled caks.. incliing, bet, not limited
448: 313 %M 2000) Egenéglﬁ'%g@p%ah&met al ., Cell, 131:861-872 (2007). [00114]
entid

Dedi f f ef’ tion may a So Dbe caused by the admini stration of certain
conmpounds or exposure to a physical environnment in vitro or in vivo that
woul d d8Qide] t“rPe“m@é@iialfeﬁrévrs@nmigamil oahls” GCemESetdlls) cah boculmyedipad gamilateditoforagnye

abnor”ﬁ%n%'l%?&@fer 1{15@% {]erat ocarci noma and sone ot her sources such as
oi oug ¢ . ¢

enbry I es ese can be considered enbryonic stemcells in
that they are derived fromenbryonic tissue, although not directly fromthe
i nner d801 e dgygentramilc erd ecllpratpdaded dutiee ¢Ffergufagion 9‘33 ptemm colll thet ngye geme dut
associ af,eH; W ihd c%é‘c‘f@rfs‘ﬁés ofﬁq‘é{?%rln%lliz Hifféreﬂmﬁ@d"péée%?‘ Befiled p%ﬁto@%elﬁ%u‘cl‘[‘&’suced

pl uri potent stem cel [ 00115] ubj e nmeans a vertebrate, such as a
manmmal ,“caydied pepgerdton emia,n arq\»ﬁmmrtsd iOr?cllfu?ﬂ@,a biyuftot &r & snveific [oF tarminelly; diffetsntiniers

dogs, GafiSyp hOTﬁ&&mG‘BYéﬁemﬁPdas%Qé in [tﬂ’é);cmly TRGAPEP rHoest H&rlﬁﬁ?‘tﬁek&@éﬂs%o a
ef fective amount” refers he anmount of an agent determ ned
particular lincage. A progemtor cell can form a progeny cell that is more highly dlfferentlated than the

progenitor cell.

[00102] 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
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produce any therapeutic response in a manmal For exanple, effective
anti-inflammatory therapeutic WO 2011/ 011500PCT/ US2010/ 042726 agents may
prol ong twe eurnisability of the patient, and/or inhibiPcoxseaonkiné cal
synptons. Treatnents that are therapeutically effective within the neaning
of the used her i nclude treatments that inprove a subject!'s
qual i t;/hti’wi Pk the SYRIRCY 1 “hé&?" @ePligd o ithiphigvaict bttt sds & J %Bﬁee"ﬁJ@Yas*Elé’?’
Such t hﬁﬁvﬁﬁg&lﬁﬂnfgaddhééldﬁfrﬁtﬂé‘dulev ©n 3hAvHIS oanse rerdaadg hdhedisic eff eakiobyek doyenauiieliolf
ordinary skill ip the art. Thus, to "tr " an dI|v ch a
anount <kniducipg Bukelhs Teliisn dve e SuroaiBe fivay By GRS DufreePhpttoms
of I nf lraqumaf whidh wo®A bd 1 ameliv@atthe deldidrdas ¢ffgts'of Riflaminb@at nent " are used
broadly in relation to the invention and each such term enconpasses, anong

ot hers ve h| bitin or, cu a deficjenc

ayst und oY °eledes W5 V3 R e el g s BuSehiig e oh SRS P
interf ezﬂeesmtrholadmbémanrre&ul 1t1ent’t1f3@mg as bhesapy 1soﬁtlﬁgn aﬁelelxlsanﬂﬁ@ ]alc&]l Tiés @ik ent
i nventi on can ced ferab usi n

peet et RonafuR RGO hiel DRERS e Sart ST ionh e b B S
and ot Hejlat&tbn- hunman marrmal s. These |ncI ude, but are not I|mted t o, those
cells described bel ow. Enbryoni c St em Cells [00119] The nost well studied

stemc he enbryoni c ESC it.has unli d. s enewal
Snaribngh FoSaSTRHANSICHIMCEIh ab B Hieadrhiefd P L T ES LT S e
i nner oedulld amssiclofic dhaning asit oﬂysTheocrellomy ardBrhave thef afoen it higat ﬂfeld&ﬂmdls abt

germ Cel c:.t__.t%atec{ g%lln:.p Stéol-o!r:egqﬂgrrll taat ! Mt 1 Ht?ceg/ (e%”é‘%r naell Gy CbeeI kln% t(i g%ve the

cells). AU BSBEER GES ve 't st fFomhouse,
f r om nedfifgctchiriof er @ntiucaing tl’lalaSsay amd thmasfé:ctse:oeldtdleye,nd a)hgenef mrmsﬁmﬂaﬂdwmenreuon
pri mates an ts or bl ast ocyst s

one cou d Erllfo SGPGE§(13\S/% a51s O (E %d()-lf'lce?e Olfrﬁ gd?eis"ﬁ?a?cause the CIS

of ot her can contribu I S5Ues©6 he animal. ES and
EG cells can be identified by positive staining with antibodi es agai nst
SSEAL (Ip0I9SE) SdentioS8EuAd b¢ Frumemlls inSetssud. oForexample.epn this Sase.Ratlenoulids .isolated

5, 453, ‘?I%Zﬁ a%es%%g’tégu%,; expanded in culture, selected for a desired effect, and the selected cells further
expanded.

[00106] Selection could also be from cells ex vivo, such as cells in culture. In this case, one or more of
the cells in culture would be assayed for the effect and the cells obtained that have the effect could be

further expanded.

[00107] Cells could also be selected for enhanced effect. In this case, the cell population from which
the enhanced cell is obtained already has the effect. Enhanced effectiveness means a higher average

amount of the effect per cell than in the parent population.

[00108] The parent population from which the enhanced cell is selected may be substantially
homogeneous (the same cell type). One way to obtain such an enhanced cell from this population is to
create single cells or cell pools and assay those cells or cell pools for the effect to obtain clones that
naturally have the effect (as opposed to treating the cells with a modulator of the effect) and then

expanding those cells that are naturally enhanced.

[00109] 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

modulation.
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5,670, 372; 5,843,780; 5,874,301; 5,914, 268; 6,110,739 6,190, 910; 6, 200, 806;
6,432, 711; 6, 436, 701, 6, 500, 668; 6, 703,279; 6,875,607; 7,029,913; 7,112, 437;
7, 145, 05Avo2pB81984; and 7, 294,508, each of which is i rcorgserianerf2dy

ref erence

[00110] 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.

[00111] Thus, desired levels of the effect may be those that are higher than the levels in a given
preceding population. For example, cells that are put into primary culture from a tissue and expanded
and isolated by culture conditions that are not specifically designed to have the effect, may provide a
parent population. Such a parent population can be treated to enhance the average effect per cell or
screened for a cell or cells within the population that express higher effect. Such cells can be expanded

then to provide a population with a higher (desired) effect.

[00112] “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.”

[00113] “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).

[00114] 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.

[00115] “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.

[00116] 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
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for teaching enbryonic stemcells and net hods of naking and expandi ng t hem
Accordingly, ESCs and nethods for isolating and expanding them are

wel | - knowwoi2niitciesoart . [ 00120] A nunber of transcri pti orcCirastaws4zne
exogenous cytoki nes have been identified that influence the pot ency status

of enmbryonic stemcells in vivo, The flrs Scri factor
descri FBEM WAY PioPng WdWé@b¥W ek tBepisht 2y rlP%@f E‘;pﬁtl frgtomey; hgeaﬁg%%gs
to the tl?ﬂdre(tﬁerhpeﬁh&aﬂpmﬁ‘}ctﬂ‘vamlﬂam thd mednSETthPietdAs (Ra thereh, aidGhdé GedmEM that

bi ndi ng protein, that e to agct]j e the tran crl i on of en S,

cont ai AR G WeiednureEy Sl e Tl Potd mhETSEEae SRt (PO DR -t Rk
pr onot &herﬂfeuﬁiﬂhﬁl@ﬁ‘&ﬁlvé @@bﬁiﬁs are WA A0 hddeBid&DOPCId bS2QAihayOkAl’ B6th©att4Tng, to
expressed at the qﬁﬁe éI t he cle%%gg st age of the ferﬁlllzed z & i
unti |t HE¥egaryio; PHPREY! THES ft{?ﬁt&gn Gh BTV Be T PRt %‘yr@é’g ot
di f f er epinp@ins oninfinduetiong genes (i.e., FoxabD3, hCG and to activate genes
pronoti ng pluripotency (FGF4 Uth Rex 1). Sox2, a nenber of t he high

mobi | it up. 0X,, T I tlon

ot vV E7En S ety b RS At e RRRE B & MehduTeieh
essentnahl&haﬁmﬁnkﬁlén@xpm&ﬁslqmammu@nbmwﬁmmﬁm§tmhmﬂmgISrnﬁnm@nnkﬁﬁﬁad%

bet ween, c raaln Cﬁ Qex ressi on qr dot t&u at% ﬁﬁ >50% of .Cct 4
expr essPaH 18%‘11566&61 ‘fr "é}ref ?68 yoree 8t ‘é‘?’f?gc Pye Tk rieriely v PP of
pri m titk@amgndoder m mesoder m or trophectoderm respectively. In vivo, Cct4
deficient enbryos develop to the bl astocyst stage, but the inner cell nass
cells pluripotent. Instead they differentiate along the
extraeﬁ%g%ggic trophobl ast |ineage. Sall4, a nmanmalian Spalt transcription
factor, is an upstreamregul ator of Oct4, and is therefore inportant to

mai nt ai[A0IdBpr Blpr preseet 1h®ue¢rscaofoe @fattﬂced,mmfngble,arsing spmasls oioferteriye yiokvgsuchhen
Sall4 | \ﬁe}ngnsf %{)4 hu%? 1 %eﬁo Istrllc &IQ]F‘?[? r]R/eg()ckt ({) ﬁé:r g%uﬁ@lll may lea?s fo"he%
expand ec opléa I'nto the I nner ce mass. ranscrlp ion fac
reqU|reddmbﬂnpmwmnﬁmmaﬁaytMEe&ahdiHMdﬂemwafter a CE|tIC tribe "Tir Nan
Qg": the land of the ever young. In vivo, Nanog is expressed fromthe stage
of the compagligd, P&l @end S subsequently defined to the inner cell mass and
i s downr egul J%y_gﬁé_rhplantatlon stage. Downregul ation of Nanog may be

inportant to avoid an uncontrolled expansion of pluripotent cells and to
al | ow rD0k1P] i Recagpest aiollf sediasl jtepe icdhisdhe pmgryglagtswml @tli GAC) Matidgs nulinkitedrpplfyos,
i sol at ergne%l gﬁXmﬁtln@tenP&}l%lleﬁtrlatlglfl p@tergiafs Oflg é;;l?&ire QE%H%}{% 1an§1 c@h Ynass of the
contai ning extrae onli ¢ _endoder m and scernable ep i 'bl'a

Non- Enthlaptonyse OIS@@rhe rived frgo ti1ringprdiph g,eén Icsllsrfé\ﬂep%@mlan@ém islflbr@@i (qmppryangk

ti SSUGS%_'HE%&EQH%G Dé?ls)beﬁé aﬁ&ﬂé%fl@ﬁdv% %geﬂ FerlvbE ﬂ?§ rfRahPBQﬁs%t éu{a 15£RofChhny
(HSO) SCs are nmesodermderived hat can urified using cel

sur f aceliffapik epigralsnandfime recenll al%mféﬁrnaé@rehmrmp@@atﬂrh himppe Waehinirediced wtp

f T Om DRSS TBffi0sts BEELARSLE b b A0 imBOECOLAOMn b2 oh kiEEs oARdighik RaC,

They initiate héematopoi esis and generate multiple hematopoietic |'ineages.
When t raaf &6 eets ean henidentified hya positive stagdicay dranip gt @aln@trﬁé?giAd dmopsp e t he

erythr Qh&ln ?_UtSQQFfQﬂ J:xaﬁi?yfér PN 39Rnt NEIZKES 5!537c>5t6%6 49018 émm@m 2913“/@6‘35? Qﬂoj'o(?t ic

cell pool can al so be induced to und er?o 'sone’ sel f-rénewal

di vi si 05n9143é% g A BE738xah e 0: 026).8Pattehdt. 7TNo s+, 1935038070085, 6ﬂ@®2@%46 875 607;
5, 677, 136 093 7#5912?497 7, hs@ﬁ?— 415%% 688ehd 2, 251@089%Zch M“Sruclﬁ@fi&mpo{ﬂ%d 7 ridRfend23

reports “met hods for isolating human neonatal’ or fetal hematopoietic stem or
pr ogenifoigteachiag jembryonis stemepebyandeethogs gfjgal@merand epeandiog HgmanA¢rerdanchp &5es pnd

cel I's that,ddks lsmxngl;nd%pgﬁﬁgt&wm ABALARRNARLI AL €_growth nmedia to
regenerate themin vitro Patent No. 5,635,387 reports a nethod and

device for culturing human hematopoietic cells and their precursors. U S
Pat ent [f1205 6 emBgof gasseriptivadaciormpidrrgecapusretobivet havabrangdemtifiechthptyinihisssed

and deﬂﬂ@b&&ﬁy@ﬁh&%fmﬁ&ﬁ&ﬁ@h&QQMBz#$9§ amnd iR LRy o Fadi3 Qb BL bAGriAhat is
expanding themare well-known in the art. WD 2011/ 011500PCT/ US2010/ 042726
involved in stem cell plurlpotency is Oct4 Octd 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.
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[00122] Another stemcell that is well-known in the art is the neural stem
cell (NSC). These cells can proliferate in vivo and continuously regenerate
at | east wormeiwmausoonal cells. Wen cultured ex vivo, ne@calusstemizred | s can
be induced to proliferate as well as differentiate into different types of
neur ons lial I S. anted_into the brain ur al m.
cells c‘?aﬁ’i M%Praised anfge a’é?ﬁ‘éf‘ f“‘n‘g gf © sied ogheder %éidl %’g"%é‘gtﬂ t %f‘gge“)tfzﬁ%f

Gage F.fbkmedSaihe figRtion?&0ctHB B th4dBess aﬁﬂ@éntlatﬁﬁeﬁkﬂﬁﬁig g&adN (i.etFoahD3, BIC&) And to

Pat hol oagé ei 499-513. 1

99) i
Eo: . 0B isge o s TRRPAkpONECTS BE Raxs SBibheienioay 11 Bobiek PORUL EP st erm
cel | s qbivained thiisofiptndidiort, ics&idtates With.OdRplo@bfivalaranferifiéh @48nds @RNEdsEd in the

roduci.n robl asts fra orn cerepral hem spheres. U. S.. Patent Nos.
R S RN S A N A S R A S g A
cell's. dhtd IdPalt.e0terdipresCioDdQiodBidghlefardfs-50% of DtHexgeRdhadeDRillcter embryonic
differenti ate % neu}rl ns fromc Ituresélbdz9 manmal i an mul ti potenti al 3{ }
cel |'s. S &8/ 86598 cf"%“@‘@f’ AYBEVE Ff““é}%f‘?% eé‘tli"ériim@il?fd OBy KPEAY n
neur oepisbheci4alicfBicanmablybs deveiop godrndnacytestag! beCiht enff &6IUMSESY Sellsadiél not

| i neage-restri ted ona re 0 U.S. Pate 829 rep rts
neur al RYBRICEe| il%ea{} eéiidifgeaenflgt{i "B%rﬁfe;%iﬁfe@bfyé’fltﬁt‘jf"BFOﬁilaStAPéﬁfed?*ﬁ&i 'g‘/maf‘ig’&
stem cedphB tangdripiinhfesr, fioran r@kﬂrda@ ﬁ@ﬁlatelx paNdi4Ngnd hethcRf®e Wapdrtakin@Whainfaint he

0 he s Rer SLORMTRS coriabnes oRombEPBen RGeS lsits Fll Betbt §etrtn °

mesoderthicandi, (‘rarfhebteddrﬁ@ﬂ afledilf r@nﬂmwlcsmurnMe mnelctdudnarsg adothdr thageiption

Ves e R R R B v Narde: RESSiien &l G B Nando Eo s g e

bone, caukd. |ngﬁ/0, Nadog iad@reseadom thd hl@geeofltﬁe @ﬁ@sd:tdemamlaelsl sutasem&tauiy gefiBd tohese
cells. gfg exa Ied UsS P ten&a @ 813 %7 73§ 811, 1994
5,736, 3 mn%* °§ Pyl i dopgreguaied by fhe mm aZ‘f"‘“?HGtag%e Oupreggop N@lé‘ig miy be

al , SCI1ﬁrpGI&,nt 284avb4’€8-ai;4ﬁnd01119c9&)1 exp@fdiodd bf An@ifeeht &xmhe ©f aldsw admlhﬁnesgeem
ceII IS ose-derived adult stem i ch_have b en.isol at ed
from fait1 erf it fj"ﬂf‘g B H8% u B lofi“i‘b&’/ﬁédls te& él %%{;5 cff’nsﬂi%é’ AEEEE g
col | ageﬂlzaﬁ)eyst/hﬁlﬁﬂ:ﬁc@ﬁaeniﬁg &Rl atibriyshitenaydenaysd hodideabldepibMaed from bone
marrow, except that it is possible to isolate many nore cells fromfat.

These cel | s have been Le ed to differentiate into bone, fat, nuscle,

cartil age, ﬁd‘—%&%ﬁ%ﬂ%—‘ﬁﬁ%@" - > hod of isolation has been described in U S.
2005/ 0153442. [00125] O her stemcells that are known in the art include
gast r oi[h@igd}l i Btalm cdlerhagelbke, idepifedrimahmos ttemcs.el Pghapanbke Ib&pa:ﬂlilract&‘izemiselhd

o o TEtSiBlER RSEGILBSEE 45 YBL pR Ul LR Kl s ooy L OB 2

353: 83]m2(r1§.€9951)d, fuﬂctttosnimh&hctaflslms Helpatlehobsen iRQGI7Berf BBnd HINBY.. peflﬁ)l&i?ﬂ(b]ooﬂl her
non- enbr II re bec di fferenti ati i.nto

e apHDRb. S Ref EROLAE Soct OnRE ARERL S oidlh LGP bR PhBiofbac

t o, celllnsages. onW]nnﬂnittansmzintadonnb bdathmu 1(rscbaecu aimaRubthdyc ain aepopidate the erythr01d

S A 5% L R SO iy L
enbry onnd:uci:d kEuIBiE%m S@EIHSSlf-(rdﬁﬂWﬁla;ellMIVIan alSee, far eAM@ple, U.S. Patent Nos. 5 635 387;

2011 DLRORET S0 R3S B TR SLRVEL P S kSR

ski n- debi wdatingrhmewn sennsta(dfd‘mal lemagpoigtidNaitm GeplogdBiitot ¢ellS: UlSBPé‘t&ﬁ NoZGﬂl() $27 and
bone g I‘OW %n%g h%m%fo (E)utli)l Icglﬁs ’fhatnarléb%h %00%/ Qn(i)5rgs4]ﬁ§ %ndroZOQGS/ 901 Za taeaCh
of whi RS I'ncor por a eceicb erence r P84 tﬁin (fhgps FS tra egl es
of Reprre@inaamth@ Soneb.i . S:ePIafest 15161(51@'5]38Seapertah ndﬂfoﬂeandzdtwcs:tﬁoa‘clégneg hismrmh as
nucl ear, hat ar ol ndu e ro anm ng
have been Ftlc Ceds %ndqgélrop recursoﬁe Uc%nb\%{gi@ﬁ%%rbg? 5 % érent % Ifgo an
enbryo mumas tyartpeoldl\dmt Id@mlntut ccdlns Aecordinglp| NS anth methn}isebt 1soliat1mg ang esrmmdmg (them

nucl eusarei nglpm%rvtmelnﬁl gat ed oocyte, which, upon transfer into a surrogate
not her, can give rise to a clone ("reproductive cloning”), or, upon
explantation in culture, can give rise to genetically matched enbryonic
stem (ES) cells ("somatic cell nuclear transfer,” SCNT). Cell fusion of
somatic cells with ES cells results in the generation of hybrids that show
all features of pluripotent ES cells. Explantation of somatic cells in
culture selects for inmmortal cell Iine?lthat may be pluripotent or

mul tipotent. At present, spermatogonial stemcells are the only source of
pluripotent cells that can be derived from postnatal animls. Transduction
of somatic cells with defined factors can initiate reprogramring to a

pl uri potent state. These experi nental _appr oaches have been extensi veI y
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Nucl ear Transfer [00128] Nuclear transplantation (NT), also referred to as
somatic cell nuclear transfer (SCNT), denotes the introduction of a nucleus
froma doworosimetonc cell into an enucl eat ed ogocyt e toPgenseane+m2€! oned
ani mal such as Dolly the sheep (WInut et al., Nature, 385:810-813 (1997).

The ge on of live NT .denonstr at ed 't hat net c state
of son&ﬁé@ate{*%{m iSITEY ‘ii’ﬁnl?'?élst‘ﬁeéfly“(??mtl% Hdt thy nereleteny IQTé’tsgg ﬁ&ﬁ? IS Gy | e
st abl e,préolFerBOtin ivhb eme ksithbusfy Xeehchitt ataant Lend RRFAEr &IMTetHea caﬁhredTb)E VB'BJ c

state that, is capable of direct] devel,0 of an ani s

S0a 1 oS GIRGRN G QB b el RE e e R EHerel St Blheutets gt ¢ ne
bas: c egmlmlgenet meﬂTﬁﬁfQ@lﬂmt%td thY Bilaing feuird) seMeYOfinGngek ahd gorente radl didsgiase,
nucl ear (0] ng t echn

{1 anspl'ai anFbnChaa o oo e, EF onS B Sofaii e Ge Lol SEsronc SAbrPEA | <

[ 00129] Pddpiigen®499e5 IREPIDYradtokate Of ot a0 nméhCDawz)}nebnzt D:@n10andddeh.e e thagthe d

state S enonstrated in nmurine h rodu ed b; fus n _of
ooy sl DO PR uihe et el SR P woSHel e o Mue S e P s
and emy 36948 ©purei rOdRingehdusob{aSaf frexh, ne@bomNaéreH?ﬂVh&ﬁﬁﬁlﬂkl;esj 8:@ B4t (NR06) ,

132, 327 5435 k)P SRare e FA TR e 2090701 18b0PCTS HEBOLL 4% s

vmht h t hepop@rie il geﬁiﬂfbﬁ()hodiﬂ diffeehtiated reding gbinn@lthlhabf nhemplist impBipeohtial CNsI
enotype i i.on products use ada et .
o 5 s 9Bl B e 35 B b Sk SR oS en e Bothionehs SO PEer e

I epr ograigdb &admtjitcasidcheiprabises, hntd liodgé-omRrrd eleuminal, prSQir@As e, U.S. Patent No.
309: 1369- 2005)); .Yu et al..,. ence, 318:1917-1920 00 Activation
of silent® %égggqpﬁ%ﬁ %f%‘f{:%} SR ekt %bt%lﬁ‘ghfl‘%{% cppygnip forphraipy A?%m‘irélliﬂyo‘%%fah%te?ﬁs | ve
somat i anXnethoMsaaEnPimd\ckptadingtetCid REll-Raowahien @R aftor reprogramm ng of the
somatic genone in the hybr| d cell s It has been suggested that DNA

i : . ) ; ’ | o
<7t T aROBRLCRoERTSRLOY it SOl abihebn Ve e o Y ©
22: 941-(9%Q)( 209dy e drrickdt faigxh tﬁ@érﬁﬁ@io@\]/efeeoqemeeﬁd oan bf ishlared grann nEtBy calrées,

R ur 6 el RSB e Bearo et dur iR P aRP IE hertimnar oo Mscs

Pl uri pahe ﬂiffefeﬁﬁdts1nhﬂ\ﬂﬁlybﬁ@6\dedﬁdilltmlﬂlds fitctudingmintsyletioge, satitage SatSandhenelsn. There

bl ast oner es i nner cell t Cys _the
op: bl ack crBiPaRe B S il a o egerth RaPPl: Pt B S5 SRy ct W A
sper matoRjoo4l 5,336396C 8J8BB 519! FEsB3RGINT and BRA7i K" Rl diw) Pittdiyer, fal kol Sgence,
plurip along with their donor cell/tissue is as follows:

part ho%@ﬁgz‘? EHE(Iéggc?el | s are derived from nurine oocytes (Narasinmha et al.,
Curr Biol, 7:881-884 (1997)); enbryonic stemcells have been derived from
bl ast orte(ilésﬂ ( Madthar areme¢ ofaln adul Sttenmrc ek h&posﬁ-ﬁeﬁ&eaw&tc(rﬁwli’mlps@s) méichthetd
?288 4)C )edeen 18 l%’%'(‘i‘ rfr%?n ﬁ?ttmlgﬁglbgalblog%ﬁé 9(%%}&18(‘? Eﬁ relea’se Nfls Syl Sé]'sbusmﬁ (ﬁ)ﬁa%enasa
from prAWschrahmgenmnaei Wsys(tNMS@ﬂ idendxted dilom, boﬁieinlal;rovv CxSpi th8iiis paB8DHR) th ;so@&S
maSSC, and NMASC erlvdfro per ma stemcells

o heling g G B0 TRLUBES MR Rl RO g o R Rt
119: 10ChxilQe 2n( AQ0EIs; Aandh@eﬁmdeholehasaben,dekdwbede 24903453350 (2007))

Epi SC cells are derived fromepiblasts (Brons et al., Nature, 448:191-195
(2007); 9 0 r ic. s
have. bAUAESET Ok B colAMLR: Ll IR SRR AL PILLRRERTL Sl T
(2002); celRe‘amtmpatlcemeralcells Chiohihmg dBodreCelmael, “09al 48~ 4Exgte(12©0€‘t)a)l ThumBn S&ES

| d ol I
262: 114D LA b any )T AT B b et s Yo Py S Bone e r o i age &
al ., Ned.ubepatodied: WI674%3% 2I002) ; Phi nney and Prockop, St em Cel | s,
25: 2896- 2902 (2007)); cord blood cells (derived fromcord bl ood) (van de

dor i ved 7S ot R ryon dpih/idiird Oyl ARRI0 iR BRR 186 8o B VP ey
Donor b legbfyonin getre layer mclydé, |buk rawerwgénrsted:hp asllsPay wrbilspeend blogdiscal U.8t em
cells qﬂ’u@héﬁﬂ%’[s\ﬂf).itz’aoggl@f%ﬂo;&(a hta '(J%%YJ' blR‘a‘ttloﬂ No. B@@/M%F{Bﬁ%mﬁ% g&h matrix

pl uri pot ent e cells nat suShi ara et 1-1012
(2004) (MhitchaiGEdS of @J§W”@€€l@ 21:50N&gt @9%3,)) 4@ anlggonie fig: s(t@moﬁys (Kgen Mect al., J

i solated after prolonged in vitro culture. Wile mpst of these pl uri pot ent
cell types were capable of in vitro diFierentiation and teratoma formation,
only ES, EG EC, and the spermatogonial stemcell-derived naGCSs or ES-1ike
cells were pluripotent by nore stringent criteria, as they were able to
form postnatal chinmeras and contribute to the germline. Recently,
nultlpotent adult spernatogonlal sten1ce||s (MASCs) were derived from
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WO 2011/ 011500PCT/ US2010/ 042726 expression profile different fromthat of
ES cells (Seandel et al., Nature, 449:346-350 (2007)) but simlar to Epi SC
cells, whwohomenesoderi ved fromthe epiblast of post-inplPamtisteiondzmease
enbryos (Brons et al., Nature, 448:191-195 (2007); Tesar et al., Nature,
448:196- 199 (200 e Defi_ned Trans tio actors 131]
Takahasptﬁy”%{r{gdm%ﬁ)ﬂﬁﬁ %ﬁ\%g{ fgengh&geﬁx’f"é’ﬂ? SGHatFm 81 Z‘%tﬁ'gt ﬁcgggﬁs¥%£?§§%£¥9 (f)l’o an
ES- i kel: &3 @00Takakagdtived peteufedrannbdoda oCal, | Nar 1C4: BHB-BT7B-7132006)1)), ald@yne

b oo o o R R R B SN R T

of the réforehcd foplsbimgpidsodtlif.act ors Oct4, Sox2, c-nyc, and Kif4 fol Il owed by
sel ection for activation of the Oct4 target gene Fbx15 (Figure 2A). Cells
that had acty vat ed fo15 vver e i,PS (induced pluripotent stem cells
and were shamitobe P potet: reir ability to formteratonas,

al t hough the were unable to generate live chimeras. This pluripotent state
was deqdeeidgnt Somarat ﬂlﬁe@rmltratnglmch/asnmlclemmmqﬂmmnn atlldldrefudiorn astndtend iﬁmbal and
SOX2 ger]eO I'al%%r ave ehe% eIel’ln Og(f {2) 1mn uce t€4 O%\De(ii' 10 fo(gffgrel’p[e d cel{ n OI gl’lhee ! onic
expr esS84°F7 e ekpressea”’ over el han ThE 1%, dnbtr¥1e| T

r espectstaie Wc&amrzmmr mleesfthmnjdcttom olﬁe sdrmng ehqleu@reﬁtb]yﬂl atueldatedl d5UC$teJ which, upon
consi st entferl Eo as (f tlhusgza%n 1vehr(i)'st 0 a lon § TS d §1ve clonn d) T, no(;[n e(>:<o ets On
to ES cefT'e Bt F%ayg*’h VeF MBS0 AF1OPAETREMTE S Sug Tof™ PRI S

Wi | e gerwttmre enpgive meants gb@dc:ﬂbt mlablncslh@nbrydmt stent @Esamdllssoxanmeceﬂsmmmhn aI

| vnnondnftel PO TATRSES o7 Bl iR ES AL oo if W echodfn SRy e

9: 625- 6BoHw (aB(fﬂﬁ‘t)rés oﬂmmebthES)ﬁellsheExplanmmncﬁg;ememc @il délbf:té fd)rrlmmortal

repr ogra | ess [ e on O ene
di s pen S 1 1ne that ma }3 5 BEJHPT(_H:M or 1M m:ftlp[()) etn{] rse%en A ﬁéoma’llﬁg arei1 gl\e eonblee n
obt ain esdummﬁﬁmmmtmm’eﬁeth@tfcam bmlmwbd ﬁms @mmatab |a1;uma]st mmmghcwntdf scbm)ameélis| vaibency

(Nakaga t i ot echnol. 0 V\er ni n et al.

Nat ure, . fﬁi%“ %1}1“” %oré?“’g et ° ap c‘ﬁ%eé*g%géte g'%%se ikeklvad b@op(%l%f‘?)h Ve
MAPC [ 0diB2{tenMABIE re\Sevmd (a]«)cladyngef arrd J'aarud;dh; PNaouentdladoll 110§t RGed)i andryaowhdka,
(non- E% @eeﬁemegelreggggt(%mNAPC have the capacity to differentiate into
cell types east such as, all three, primtive germlayers
(ectoderm mesoderm and endoderm). Genes found in ES cells may al so be
found i n MARQclear Transfdre| oner ase, Oct 3/4, rex-1, rox-1, sox-2). Cct 3/4
(Cct 3A in humans) appears to be specific for ES and germcel | s. MAPC

(Vor rai Tear (B fr Bk BhbuMG RT936D e EB3! R0BELT ARG AAEERENT, qgores,

al . ) gxtbe epducten ofxonuEle8s 3@;1(az®pqr)sommy@§ 1ntManan@1e@teN/lothe¢ertalgmqrae aAhned\l Y
A o -

et oS PR 0RO S00E 0, Yy, oSBT e OR300
MAPCs amenaélsebsc NTbé@nqnﬁtraﬁdSthaiPﬁlte eanigeietio 13510 87 samndic ek, imghysling thinf olhteNainally

10/ 467 n:. i ri or
exanpl eﬁﬁﬁ?netlwgﬁg lsg\?sﬁ%r &ggd lslngﬁlﬁ%bérél%ﬁégjlﬁ‘g%bg% % %%15%0&}1% % é) %g%éa% efe nt
7,015, obx iaepablef digspliniecdaviclopmug.of RONY6 PreRGiSN. Rat adiiPgo areiding en deddng bed
In U S'exéé}ﬂllle'nfaﬁtdp%a(mo forlg{ué]iﬁ;ﬁingfst%e basic epigenetic mechanisms involved in embryonic

development and disease, nuclear cloning technology is of potential interest for patient-specific

transplantation medicine.

Fusion of Somatic Cells and Embryonic Stem Cells

[00129] Epigenetic reprogramming of somatic nuclei to an undifferentiated state has been demonstrated
in murine hybrids produced by fusion of embryonic cells with somatic cells. Hybrids between various
somatic cells and embryonic carcinoma cells (Solter, D., Nat Rev Genet, 7:319-327 (2006), embryonic
germ (EQG), or ES cells (Zwaka and Thomson, Development, 132:227-233 (2005)) share many features
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[ 00134] These references are incorporated by reference for describing MAPCs
first isolated by Catherine Verfaillie. Isolation and G owh of MAPCs

[ 00135] MeOhodmiefoo MAPC i sol ati on are known in the art. pEeajS2dion4mzanpl e,

U S. Patent 7,015,037 and U S Appl i cati on No. 10/ 467, 963 and t hese

met hods, . a wi th the. ch cterizati henot e

i ncor poYit ‘b‘dp &1} FhEyPIicee ?é ?““%/%19 PRign, Lg’Bli‘ ééfpéds %YA "r’rﬁl?f‘fcblf%“‘m
sour cesroduts] Ut #ih nitibe (kda let Bl.t €47 B/, bnm:essmﬁss @U01Y) Reemt BS celsbidve cm

o0, nabuoh o P Teneh Ssn L ok b ey o PRIl el

bi opsi es, Saeek-0BhRI910r192MF2008)d ASOVatibe dff'selelﬁeﬂ)lhﬁpdﬂﬁ&lbflgn@ﬁt&fi shidh€as0Oct4 or
negative selecti q‘g .techni ailable to. f sk n the art,

t
relyi nde*ifﬂlﬁar‘i“’f‘ Q& thy gtV $9 tl%m?‘e‘}f‘é‘%?bﬂs%‘g% 8‘6’“@8(5] %rxedi B‘é? &) TepSRILRE o |
(e.g., thysdnafegtmnalin @fc Hybri@ bk O B8 bedaStaystes HRNDAR feplatoris SGkameritie t he

above-refer.enc applications i.ch have been inc rporat d herein b

o or erEBy R AL BB TR BOHE AT OWeRE0 Bk RSO GosmorpaR Sren

¢7ar0éL ﬁr g?ﬁls [220)1132](;49 W @slﬂg tmtf(; n- @&%&ﬁinmﬂm@ inaﬂ(&mgtpﬁ)l ati ion ofO cel | gr
i fi i u i

Wa>s/ sub‘%@&?@ﬂg ﬁe“ﬁ‘i p%::e‘_% @é%’éﬁ’ét 3)397 %ér&@g%spwgre t hen subj ect ed

to negative selection using anti -CD45 and anti-dy-A antibodi es, depleting
t he popul at i@ituef InGRébRemadarfiningeA cel | s, and the remai ni ng approxi mately
0.1% of marrow mononucl ear ceI s were then recovered. Cells could al so be
DL e b PR BRSO S M SR SRR EL Rl B ¢
adher entll lnrasse(l(fmp oﬁWe blesltd)(sl$t (E&ng/llsadﬂmeapéﬂust (SiprS@I’mﬂls)cmhlhtﬂdiahgbﬂngdlsr(Eﬁldehsi,t ive
senescence 3 Jr ,ho 0 ulatio

ol s aBnor R s Sussalid e oGt BRg e craner L. oy BRRGH i s

Al ter naaﬂqmg@h'gh thgyodinbr whl/tseieems fohoveo Wladhdpenais &i$ dels ars dbidted fioel msrm/:l RCEeS
combi n b A h e(t;el l E %‘z fll 98 %é(ﬁF {?99750t hb ((?r%I tsltevme calﬁ]dhglveggeelnv(?erlvec{ %J%nl on
techni ques™are avai I"a o (S t e art,”

nonocl dtatonared (p‘&ikyyaln(anal alarﬂzanbwileszswﬁt%bl(éoma»: unregatlil mmsseblec(somrne not

pur poses also, ava bI e i se for exa kacyt e Typi ng
V. Schlagghca e % ure 6%%15§‘9 gf() 43£, ARy oG gelzr{nya regfé) ona}fl arc}/noma eI
conmmer diagd bogn dmeti dltoheprfnucmdmlagenu mﬁer(l\/tafsus@ut c€sl, 70: @4)118@]( lsmct)h QiM{LRe snalSBE,
manmal i an separatjon froma m ture been
descri be% 1\ggg(LSc eog 7 derlf’ed N Oggna fellsl\foetl)1 Ig J? (%}abelr%g% ﬁg%
separ at(EM),,Kdﬁa&m Ehlecbhaaal ct,al. ,1988 1 9:motu nloa? fzom)c ynctSﬁ*aOMteo@r avrzzmye), ,44984b-350

ki 078 i |
wsockigad. Bate. 1978 (ELuer gsoanc A R il s B A0 W e sk, o
[ 00139]NavAPCE!Si 19611 29(2@D 73S patthegmictie BS hdisdianc b@n dbevedLﬂmmhmnlammcytgs (aEbdilp eits
di scl osgdoner e nd ot SRR &l Du93 S cotlbSh b LIGSA%HA &4

ref er enice”fOrt
have been derived from human blastocysts (Thomson et al., Science, 282:1145-1147 (1998)); MAPC

have been derived from bone marrow (Jiang et al., Nature, 418:41-49 (2002); Phinney and Prockop, Stem
Cells, 25:2896-2902 (2007)); cord blood cells (derived from cord blood) (van de Ven et al., Exp Hematol,
35:1753-1765 (2007)); neurosphere derived cells derived from neural cell (Clarke et al., Science,
288:1660-1663 (2000)). Donor cells from the germ cell lineage such as PGCs or spermatogonial stem
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 germ line. Recently, multipotent adult spermatogonial stem cells

(MASCs) were derived from testicular spermatogonial stem cells of adult mice, and these cells had an

24



[00140] Cells may be cultured in | owserumor serumfree culture nmedi um
Serumfree nmediumused to culture MAPCs is described in U S. Patent

7, 015, 03Avoany1c®bl s have been grown in serumfree or PowAsesRmITREi UM | N
this case, the nedi umis suppl errented vvith one or nore growth factors.

%ng%m‘é%%&p&fwe & Pt i (gt of e 3 e Sy i

gr owt h th @piSOII’ Qell§.l"\kd11(ﬂipilldﬂ£ﬂdi‘ﬁl:d Q‘t’)lﬁ\mlﬁehepfllﬂ@'t off posS@lanfa€ion ﬁl&@d&ﬁhﬁryoy(lﬁondaﬁtaﬁ nt
Nos. , 6 0 7,721 7 617, 159; 6, 372, 210;
6, 224 é‘]“gé%l 9}580@%9 arf%% N%f“%é‘?%g% 19%%&?)?706 and 4, 657, 866; al |

|ncorporat ed by reference for teaching growing cells in serumfree medi um
Addi ti onal Q@udptograenniiles bodsfie@ Tihddription Bdtbird | onal experiments the density at
which MAPCs are cultured can vary from about 100 cells/cn2 or about 150
cells/ out .10 0 cells/cn?, including about. 2 bout
1500. CZ[F%?’}nggqi ashi aé}ﬂt agigiaka ha e rgl?drtn%replﬁgram Ting s ng/atlgé:‘%l%vbaa(%! bengQlﬂ(e State
speci eqTalAtdght iaodhaf alrr;anakaptdeﬂnllmjeﬁ“isfi%y@@%")) vaTheydape:tssihlﬂ;g repnograrhrhett @ouse
g???;;h%%log&dﬁl?r(?an%sgs qu]]fiFs el l S fjfbro%lats S t? 6) uri otentsgé lhléee tcells ar}{aer V%ralmedq'%ed
condi t itenslueneh efethé sour [tﬁﬁs’bﬁﬁt}onNastors @dt4, eSn‘xiz vemat mmﬁpihléfr (ﬂlowmygﬁ Relection for
concentr ti.ons t han t -.10%., J.n din 0
especi &F atlo%o%@@ dézglntalig { cag, gggl;é (Fll%llre ZA%E(HC?H {haghzfc‘l agHvaéeédl% i Onel‘e clpm V\g hP and
dif f er e(ntdu@ﬂlmlmpofenﬂ\m&@swllm aﬁdJiWEIsﬂ’ﬁOW{l (ﬁﬂﬂzélﬁl_lunﬁ}&bﬂtsbyrth&r hielitg ub tfmrrredrawmdae,r
varl Ousﬁltﬁ% Hn]lé: %v%(r:eeg;[lali)%t {oone%é '% lgve ch eras %"hzoo/?m 0 n? stat%ox\){lélsn e%{n orrln?lYe
used. serum HEy be #eed i ination R)NI t T ower oxygé9 ensi ons,
for ex am‘plilrmpusahmlllbxpl5sﬁﬁ)@¥£ th@eﬂahslumem:tmmd 3132 %emes,c\tzlﬁdeapnheoahdbgmadmemb to
cul ture dishes. Jer aFco radi eng n,be ectly
ol at e deNanO% geneigvﬁr %gle%lg% 66}88%36 Lor WG ex ress %0 g)nwlere Se’ve(t:l a‘fﬁa cekls gtﬂelr
possi blrysppent emosndwex fand eche 1{1@d3 M]hylan:do gis évdpos] stone mitith tlus&dclusmort tha the
experi | procedures in.th Em h, serum nd. | ow
oxygenﬁar%ﬁgd éﬁjﬁf DO RATER oﬁstower eelﬁszbeéi t rhatvﬁ rel?:reﬁ(efltecualnt mcomp%eq btaft6f
Speci f ire;abgrymmmgheME geeétiese@emmrﬁmhm:heﬂ@lmlmﬂethml @‘ctechnarﬁbx[zaas aga(eniiaatfor
den3|t| s. of ab 0, el l.s/ cnP d3%ox en (
PDGF arlt &IE (%%af%ll? * né;aén)mlghr‘rbo I ennet is% ’églo/??@r #gar R/Aﬁélslona IEWZXAA 'S are
cel | ul alr42f53311568 62006) Mamemmvst (fdﬂafizolaﬂ) BMMRI(E))I the rad¢ af the Mﬂ)&)nad@ehestcymjza)
dl ffer entl % II'nt o al l { hl’; egreagome 0 &f:sse &% ebgs Ilngdllcq%tlc?q)e CY ensablV\lPor
2011/ 0TS OTHCH CRBF RO of “specitrc har e

expreSS|on ers of
undi f f eeepgriamed, st &b, mMAPGs( human emmlsehavc et bbtamned/ed yheeabperes ©f Catyc3/ 4

(Cet 3'A‘[‘)ansa ugtlorrrlaIaﬂltlougﬁl Wbllthg T'ov&lz %}Ifecge%cyOf(N gkgllga(ljwrge reta%le Nat Biotechnol, 26:191-106 (2008);
Werning et al., Nature, 448:318-324 (2008); Yu et al., Science, 318: 1917-1920 (2007)).

MAPC

[00132] 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)).

[00133] 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.
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Cell Culture [00146] For all the conponents |isted bel ow, see U S.
7,015,037, which is incorporated by reference for teaching these
conponentwO 2p0Q4xp I n general, cells useful for the inpemtusenonsrbe

mai nt ai ned and expanded in culture nediumthat is avail able and wel | -known

i th i 7S 8 80 K SphatonsSipr RS cAR ML oe bl Sbat Agbus! y

to supppplitdiiencel 10846m96h t he necessary trace el ements for optinmal growh
and expansi on. Fbrnnnes can al so be advantageously used in cell culture.

Li pi ds rlers can also b d to.suppl cul t

et o 1005 haFirGe GREehE ryp ansopda Ba IeEHs for BoSP TEngATCE 1 Fehe PRt
cell. Akﬂanﬁonhﬁmmkated is the use of feeder cell |ayers. [00148] Cell s may
al so be growmn in "3D" (aggregated) cultures. An exanple is
PCT/US%MggﬁQ%ngéh)fflﬁqAﬂgnuary 21, 2009. [00149] Once established in
cultu fresh or frozen and stored as frozen stocks,

usi ng, for exanple, DVEM wi th 40% FCS and 10% DMSO. O her net hods for

pr epar i [0gi36} oklethods af MAPE oplater atruklendvndetﬂesartaS& &rsrangplail. S bkent B0 1151933 endof
skill iypgt af RS I r 0150

|ncorp(}?zsat‘§§m%5115 ﬁ%r%nce% f&?Q nﬂM&ﬁ%ZQQl 91%%5%”?6%#3 &bns%mf b3t
cert ai MARGodicnmen®rat¢dieraeby re|ﬁmq:m¢ aMA@fEs carte ipreskindm multtpilemoarcwnpmgmg on
adapt e i l e for ver hysj gl ogi | e,
o0n5 1o for B AP a8 pREle SificdcBya wRTNR BOOEAR YRR Bt oy
for adnnnibbo@mﬁmm,U@wah@ﬂﬁwﬁp@wmktaUanbdmﬁﬁmﬁsubstawﬂbmmmwhhmhugsme@ub).
In other jto] 5% 09 1 59

05% P & ggr FE‘P S§lﬁ£etthée§eé§suén%$oé%r% &t“ﬁ e QVVJ\%%QPQ%HS&E %Y"{slfablte ﬁ"eﬁm{g b
per centsaglemctam ab,ereazl'ncgmpow% 3584 (i Usc20Pes R0 %1260 cxPEUe B0l thS0 UeBEBhg., by
350% 409 000 4580 A0 00% 600 W0 LOBRI0% BR300 T

i sol ation/ pur i e expresse terms of cef |ngs ere 't he
cells Hawemmmdsmgmnedhﬁ@mbexahpME) 10- 20, 20-30, 30-40, 40-50 or nore cel
doublings. [00152] The choice of fornulation for admnistering the cells
for a giixea; ARRIGAh bOR Whinly AAPERGAN, 8.sVALEYL Y Ofsf act ors. Promi nent
anong tnese The specres of subject, the nature of the condition
bei ng

[00136] MAPCs do not express the common leukocyte antigen CD45 or erythroblast specific
glycophorin-A (Gly-A). The mixed population of cells was subjected to a Ficoll Hypaque separation.
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.

[00137] 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.

[00138] 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/ 011500PCT/ US2010/ 042726

adm ni st ewedp1ivdiesoopt i mum route for administration, surecralseéiony27eéa the
route, the dosing reginen, and other factors that will be apparent to those
skilled,in.t e choice of suitable carriers and ot her
addi t i VeEUERS . te of admnistration and the nature
of the partl cuI ar dosage form [00153] Final fornul ations of the aqueous
suspengi@39pf MaPIds Sdotaeddii a4 rdewudribed heyﬁn @@d beyculmmlusﬁg aththodls didgodel ehdreiniand in

trengt t t t 0.1 to 0.2) and t
pnyer ol gt B PSR g bR B i ey BB °f or mut at  on w11

also typically contain a fluid | ubrl cant. [00154] In sone enbodi nents,

cel | s/ ngeli40m @els rﬁayrbuduhmredjiri Iowaetumi dr schasiafiie duhyre aicdinhe Jeammfres medivasisal

sol uti tlca ations suitable for
i oot 1Bk BHE BTl s Ty e Bty 7RR R ey DEGTe Sep B o g &

di sper slbmmsrumC‘mechmer sInf this ¢ang, bt alpkent or smpblammﬂis wamnbmranmelgremm fctors.
glufS]Pg:: Zd n%n(f Iyglléslé at:t?)%squluc{e%ut 'crre n(I)TH mlfegr OlFone 'mo 6&10' e%ed eperIel%slp SIS febroblast Sty
pol yet i'g)vcbvahéaogjry[ﬂﬂélct (&nded grewﬂlnﬂmr)r an:dmﬂldsmnal gtbbveh mmnt Geeeﬁorteku&mﬂ@fU S [P@féﬂ155]
The skil | e t eadi et u naI
addi ti vl\zs d7 élﬁ &f@&é?o% %rz?er&rl%@ %7?9%&%?%55 g%‘?%ﬁi s? ere

met hodss, 998 7Bhe3 T60We its, 19,708 epd ¢.457,866; alhylcadﬁi'atted vesfime ﬁddeab]nlmg‘lglbmrtghells
cells) .are preesent |n an anount of 0.001 to 50 wt % in solution, such as in
phospha{ler% fﬁfﬁere%1 saline. The active ingredient is present in the order of
mcrogranms to mlligrans, such as about 0.0001 to about 5 wt % preferably
about altGul hddswt % 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
cel | s \?\[/Ib?]]gliﬁ i a%ﬁ t%lﬁﬁ%?%hgem? ﬁle é%nggoaVRVhﬁP%AI/@% z[r??tl‘lﬁ:@%do(;ggﬁ% ?f?qo%g g 1?6’
requi r extyins’ dr mb@adfrﬂ prls/inG tol ZpputcidHe0 C¢lh/cgene¢ladmg ptput 1Y ccligen’ap ab@at éﬁﬂOer al
adm ni 2 Iy b
R e e A o
dependicyvon defreding plgmltummndmmland smlrcmfof tHle. ﬂtetwphle rvhe skilled theuomiagry @rtlsan
freque Ofn; % to those of skill
in ther{g?%t gliit@sa[ @%‘Wﬁ%% %&ﬁg%pmﬁ@%&ﬁﬁ Orﬁ%mlaggl}tfgﬂat is suitable for
the tissue or organ. For exanple, they can be adm ni st ered z)/stem cally
i.e., Poa9aL eAbp,l gffectixe 4tmpIPhUENOUES e entEtionstdl dess than abawt 1) tl@ghg?enge@ovb a
par L1 CULa, o SSEiaff, 05,00 bk e £ 3R, Bific AGTLNhe KERRSH b SUPEHLENRAYSor
admini stration or by administration’into speC| fic desired tissues. [0015

The cel¥APEain colurguspended in an appropriate excipient in a concentrati on
fromabout 0.01 to about 5x106 cells/m . Suitable excipients for injection
sol uti C{ﬂ§14§j1’ eC&lEQﬁa?y IEehétﬁtuf'éEl%n@ér%H&is%@Juthd’i&@&tr@t‘iﬁfé' ok | Oﬁioﬁtai bisC Q@Eﬁ%b@ﬁeﬁ
with the cells and he recipient, such as buffered saline solution or
ot her SEiufapRe bé)Pé‘?‘bl Hmhﬁr SeTHB %nb‘bgﬁefillwombmatmwm dovreatoxpgenciansiqye  for
for mul atedy1c RIbeduGEdys. a@éils%&r&)@ b@@&&'@éﬁ' §i9r toCadhlandas duint hods eammbmpiRg
with proper sterility and stabil 3{ WO 2011/ 011500PCT/ US2010/ 042726

Admi ni <ftesg Figell grﬁglgnthngpr@H)@rggﬁqu(ﬂ #¢d, 6-2TLEEQ500,000/cm™. Adherent colonies can be

picked, possibly pooled, and expanded.

[00144] 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).

[00145] 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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[ 00158] Techni ques for adm nistration into these tissues are known in the
art. For exanple, intra-bone marrow i njections can involve injecting cells
di rect | y wotoittthesobone nmarrow cavity typically of the pesrarscao/oii’z@c crest

but nay i ncl ude other sites inthe iliac crest, fenur, tibia huner us, or
ul na; | enic |n t|o cou] d invol ve i0 ect ons into
t he spI sy o e@t leéltarr]‘é‘*isp wd eret“ﬂ%teii}t“&eﬁ”r% fﬁa%a E”%Vrﬁiy express

Iaparoummym(Bayﬁnaﬁdm@mohﬂﬁglEﬁﬂmﬂt@@naﬁkT i nj ections could require

| apar ot omy or | aparoscopic injection procedures. Dosing [00159] Doses for
humans g gﬁher manmal s can be determ ned wi thout undue experinentation by
t he ski tisan, fromthis disclosure, the docunents cited herein, and
t he know edge in the art. The dose of cel | s/ medi um appropriate to be used
i N accdpelanr eFwiatl thewamiponests divtod beloersbsUSE 7,0 he037nwkint is guowiolate ddbg pefindnaifor
nuner o sCL% o&smnjg%nsaraneters that will determ ne optiml doses to be
adntnls?ere%l?or Plnary and adjunctive therapy generally wll include sone
or all of the follomnng t he di sease being treated and its stage; the
speci ed00if471 him Subjalecetlls usetfeli for theahtehtjiongen de mairdgesd andieghndedaindultwt atedivine
rate; tﬂaﬁ 15 d 391'13% ¢ an trfa %?d o%{e%@ ahedl?éa gugp %ntpt% %9 eqldcmtque %}eﬁ{ugld;
and expecte en |a c |ca I'ons fory or
genotypeﬂnﬁhmnﬂanaaateﬂ@umwymambothCMUdﬂﬂmmheihbmﬁmhewmebbsmﬂyéwsthEﬂeic

aut ol ogpu nei.c ot clfic t iyl

the sitg 13688?%0??‘% Frtieny for %pqt“ﬁ"‘gg“’“’t e"% nast"Bet}gé‘% st b ot o g ithes "“Sry# to
be effes&lvepdhmdmsuchthaMQCMQdw&hmosmohhbha:emdeosuqhmamtadbe®3n®nkdmy to
cells/ 0 r |l al r rs.includ

co- adm By eHME A b fRELAL AR oL ERp fronilild L OLCPORTRLRET o BE S
cyt oki rfesler celhayespt i mal dose in a given situation also will take into
consideration the way in which the cells/nediumare formul ated, the way

t hey ar tere r h ! 1

| ocal | SR PHEUFLER RULIR SO MR " BB SRETABARIA O],
dose oﬁﬂobhmgmnbhﬂﬂxbe in the range of doses used for autol ogous,
nmononucl ear bone marrow transplantation. For fairly pure preparations of

cel I's, [9@lub b dASESish& kLY %elgrm)s‘é TR HS W hbzet%ﬂoao&a %&z@n stbs tﬁﬁg,

ells /kg of recipient mass per admnistration. In sone enbodi nents

opt i nalfold@@elpbepl\%ﬁwﬁths‘to?/ef@% andp % DS Be Olkse methods fop prepringelkdzey ktgeks |for
many etaRRkAEM, SreLil6 1 OPLIER ndRIERPR ALUM. NI stration will be 5 x 105 to 5 x
106 cells/kg. By way of reference, higher doses in the foregoing are
analogous to the doses of nucl eated cells used i n autol ogous nononucl ear

: RACQULISH TN Some of the | ower doses are anal ogous to the
nunber of CD34+ ceIIs/kg used i n autol ogous nononucl ear bone narrow
transpliagsef i 0r%. 7[094611s hmbor¥@hk®¥S reRacH fmnéa%hmg%htrﬁlawadtam RS,
administered in an initial dose, and thereafter maintained by further
adni ni Seraip eghodimgnty. shergsllipapHlsHops B DERAFRT TG ermngyitioTeadapisd ﬁ%dmii ﬁ‘tltaplﬁlft)f ,
and VO &Nl 01 1p0QB e MR2QLMML 726 thereafter adm nistered by the sane
nmet hod or one or nore different nmethods. The | evels can be nalntalned by
t he on 0|n adm ni stration of the cell s/ medi Vari oys enbodi ne
adni ni SPUPTL pls o H%alﬁttﬁflwlﬁerof b tqﬂamffogctmqnad MRS AT a@ﬁlalsrtrat%aa in
the SUQh@@ét 1pztbobotob°/0b(yuusfahtﬁaa1yeloaugenbdus)ecmlooﬁr ethBod@natdy it BLIF90H 100000 FaRRt S,

ot her for of adm nistratiaon, used, dependent upon atient's

condi t ieat"%mimaf%ﬁ AR PdPs Pala@e@é é%&leéﬁseqmg B‘“Fi%*r‘et%"&‘?c?ﬁﬁ%ﬁ]e percentage

Cel | s/ radlibel rabdaayo%asazd TTB%L@P/BFZQ% 25!%, rm%ysd% eawem% ESONBL, AWM 4BNI®,Of
times. CGenera hs of treatne wi | be proportlonal to the Iength of

the di Hasd /br7c9¥,/‘e§0s%” e s ec?q/véﬁ/és Drg lﬁolﬂwpeﬁer%?ﬁ.bésexsef% iy s &gcellang
the confibling® valkft 1heSRONSS cOfndeRBns U] S&inplRei 10020t nE3D,e8h-44)s@S50[ BORR] cell
Because the cells of the invention secrete one or nore factors that
uItlnaﬂ@Pvnﬁeduce i nflammation through the various biological nechanisms
described in this application, admnistering the cells is useful to reduce
undesi rjaélse] | Mid EIFBLE RmbIBtAMNYr Mnihieerigf the adllk @bra0dies, applicatibB i RI0depAVE 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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[00164] In addition, other uses are provided by know edge of the biol ogical
mechani sns described in this application. One of these includes drug

di scover yWwoOT Bhiigia®pect invol ves screeni ng one or nore cecpaseas/ofioeet he
ability to nodulate the anti-inflanmmtory effects of the cells. This would

i nvol ve, first, devel opin n assay for the cell's abilit o._reduce any of
the f ol HIBHITIE: () R PLE LM LG Sy U HG N e (osye. bt m Fedren. and
ce: : - em{@@( fdﬁfogs/ﬂﬁjltnﬂil bg apriafeht ®XPEse SisillaninGlie @d]tfeﬁi;]r@mnm{he@hdiiasoﬂsﬁit@mlc@m i:lal
cells (RNA an I pratein), (5) expression of .the co te liga ocate
on a1 aiaust a9 fivBih Tt chdhe SHESRER CimHRaen gl T Mol s pEcar

t hi s | i@edad fairm. nodul ated by the endothelial cell, and (6) production of

cyt oki nes by endothelial cells. Accordingly, the assay may be designed to

be con t LN vivo.or in . vitro. Mdul atian says cqul d sess the .
oot oadEisSE, b b Rudoo Bl dious et RBRG R SO bR ARGER Ry dWfsting
expr esshotnicfstiadth oNak suPtiGionltd isvepicitn \(Od. vadoutsn] at @2) andse phaiolendophel.¢.um

Alternatively, it i.nvol ve vasc r endot helial cells.partly or wholly
Ferovederiatt whadetie iR S SesSRRab iR RRLRRRL o

endot helial cell lines, both natural and reconbi nant. However, it may al so
i ncl udg091$d] atnesdme embodi@entc odpomeininsark fiownlated ihawat disnghiimgetadld fonhtspclsasch as
adhesi on HDA ecul es t hratme}rie expressed on r;tnhﬁﬁenndottakl])¢1=,\l % al.n.c%llllsfald/n'{ glei r
cognat ° B Al SHE T Galue™Har  LPEmPSTRE SHmHa(RsSYTRE forpecton gf sdiymegie

cel | s aypeatis sirngeidic ageonetdlngnt hed dBpdriibar @Gadties if@ninjpoblide tidreudricnst dag be a

cognate ] eukocyte .ligand coul d.be_.used to assay.binding. the i.sol ate
o SoM ST bt R Rur iR 1 S ul O IR Bl B g hrmeBfilitg pghst!

endot hdkdr akangdd) ebicanl, popglend gyco§ Uighid aslyBthgleheeglydoh and the-like), et sunatdaohixGISS ;
| CAM 1 Hols IfCAMZ and LFA-1; 1 CAM and Mac-1; VCAM 1 and VLA-4. [00165] The
assay nmay contain an activating cytokine, such as TNF-a, or 1L-113. The
cytokine alone may formthe basis for the assay. For exanple, the

cel | s/ nB@liSEM Coudkdleh ertassapachdilp dettimencathe binbynt O cdbis pod didend additivgst vehgles,
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conpoundsitddiens sbouhawt foncr ease or decrease the effect of the cells/nmedium
[ 00167] Cene expression can be assessed by directly assaying protein or

RNA. Thyj n-Hhe e r.Q f = . i vaj in
the. ar n0SEETREAGARES B AT WAl whlIE B! b U B THAUTE R BAIE
and ot hequithpbits i c2elt paotirubased Hegaerl onthpretsh otigarentaneiadmaistraderaytds eratpmalyso
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relies pgfén%ratllwysihﬁﬂler?&ﬁp Eﬁrﬁﬁk{ré{tﬁ)n?&tchp Qgééfgle%ﬁ ?(ga Bﬁﬁ&:{'a)r tissue or organ; they can be

administrated via subcutaneous administration or by administration into specific desired tissues.

[00157] 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.
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[00170] The invention enconpasses nmethods to produce cells with increased
potency as described herein. Accordingly, the invention enconpasses nethods
to identiwg2onpownds that i ncrease the ability of the eerluscaolaares any of
the effects described herein by exposing the cells to a conmpound and

assaying, for the. abjlity. of the.c%lls to achieve the effect at any desired
| evel . éﬁ?%ﬁ%ﬁﬁﬁﬁgé4$¥£QE¥%Q%¥%%%¥%%¥Hy require contact with activated
endot helial cells before producing the factors that have the effects

descr i el sBer BichniqUd dseadaslidtatiomiyitoriesd sdugiat ebwnnavie. dit. AoE efadipfeginyta-bbie one
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descr i bedlaparoscygc exiepapdtany: Psgg tsipatohes ACADT dir MUY, injeetidns cod/ rehdreepaeanegomi t h
any nugber of.con§ounds 30 i dentify conpounds that allow this substitution.
These cYPSURYs™Ealt" PHER"DE used to pre-treat nave cells for any of the

t herapeutic uses described in this application, as well as producing
conposildsogs that are useful for clinical, therapeutic, and diagnostic
applications and cell banking. WO 2011/ 011500PCT/ US2010/ 042726 Exanpl es of
Speci fi a 171] 1. FA nal ysi.s ndot hel | al | | exanine
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treated and its stage; the species of the subject, their health, gender, age, weight, and metabolic rate; the

subject’s immunocompetence; other therapies being administered; and expected potential complications
from the subject’s history or genotype. The parameters may also include: whether the cells are
syngeneic, autologous, allogeneic, or xenogeneic; their potency (specific activity); the site and/or
distribution that must be targeted for the cells/medium to be effective; and such characteristics of the site
such as accessibility to cells/medium and/or engraftment of cells. Additional parameters include co-
administration with other factors (such as growth factors and cytokines). The optimal dose in a given
situation also will take into consideration the way in which the cells/medium are formulated, the way
they are administered, and the degree to which the cells/medium will be localized at the target sites

following administration.

[00160] The optimal dose of cells could be in the range of doses used for autologous, mononuclear
bone marrow transplantation. For fairly pure preparations of cells, optimal doses in various embodiments
will range from 10* to 10° cells/kg of recipient mass per administration. In some embodiments the
optimal dose per administration will be between 10° to 107 cells/kg. In many embodiments the optimal
dose per administration will be 5 x 10° to 5 x 10° cells’kg. By way of reference, higher doses in the
foregoing are analogous to the doses of nucleated cells used in autologous mononuclear bone marrow
transplantation. Some of the lower doses are analogous to the number of CD34" cells/kg used in

autologous mononuclear bone marrow transplantation.

[00161] 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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systemor simlar system after the endothelial |ayer has been co-cultured
with MAPCs or incubated with conditioned nedia from MAPCs. [00175] Assays
for poterwo 20myo1ado80 be perforned by detecting the actipeTfisetions273ecr et ed
by the cells. These may include glucocorticoids, HB-EG-, 1L-10,

Pr ost ag] andi IL- 1R, 1L-18R, I EN-R TNF-R1, TNF- IL-4
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desired potency for any of the above effects, and these cells would form

t he bagﬁs for creating a cell bank. [00179] It is also contenplated that

pot ency—can be increased by treatment with an exogenous conpound, such as a
conpound di scovered through screening the cells with | arge conbinatori al
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[00165] The assay may contain an activating cytokine, such as TNF-qa, or IL-1B. The cytokine alone

o0

may form the basis for the assay. For example, the cells/medium could be assayed for the ability to bind

TNF-a or act as competitive inhibitor of TNF-a receptor in a cell-based receptor assay or with soluble
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[00182] A further use is to assess the efficacy of the cell to achieve any
of the above results as a pretreatnent diagnostic that precedes

adm ni st ewpngittthesooel | s to a subject. Conpositions [ 00188fr/Usb@oiomreat i on i s
al so directed to cell populations with specific potenci es for achieving any
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[00167] Gene expression can be assessed by directly assaying protein or RNA. This can be done
through any of the well-known techniques available in the art, such as by FACS and other antibody-
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.

[00168] Assays for expression/secretion include, but are not limited to, ELISA, Luminex. qRT-PCR,

anti-factor western blots, and factor immunohistochemistry on tissue samples or cells.

[00169] CQuantitative determination of modulatory factors in cells and conditioned media can be
performed using commercially available assay kits (e.g., R&D Systems that relies on a two-step

subtractive antibody-based assay).

[00170] The invention encompasses methods to produce cells with increased potency as described
herein. Accordingly, the invention encompasses methods to identify compounds that increase the ability
of the cell to have any of the effects described herein by exposing the cells to a compound and assaying
for the ability of the cells to achieve the effect at any desired level. In one embodiment, some cells may
require contact with activated endothelial cells before producing the factors that have the effects
described herein. These cells may be designated “naive.” Accordingly, in one embodiment, it is possible
to substitute for the effect of activated endothelial cells by the use of the compounds that pertain to drug
discovery described in this application. In one embodiment, for example, the inventors have found that a
combination of IL-1f, TNF-a, and IFN-y can substitute for contact with activated endothelial cells as
briefly described in the exemplary section. Accordingly, cells may be screened with any number of
compounds to identify compounds that allow this substitution. These compounds can then be used to
pre-treat naive cells for any of the therapeutic uses described in this application, as well as producing

compositions that are useful for clinical, therapeutic, and diagnostic applications and cell banking.
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Rat i onal e/ Background [00185] Localization of imune cells to a site of
inflammation is an inportant part of the imune response to injury and

i nfecti orwolzniwaswonse to i nfl ammati on, i mMmune cel | s i necudisagologarkecyt es,
| ynphocyt es and nonocytes bind to, and transm grate across, the endotheli al
cell layer to the site of injury" 2. gdotthelial cells can be activated by
thronmbi n, histam nes, pro-infl: (e.g. TNF-a, Interleukin
113) and oxygen radicals which | eads to the upregul ati on of adhesion
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fol |l ow. N (fwﬁhcondltlo %rlxedlaafg()lgmﬂdsbute to cell toxicity and death. For
exanpl e AR ng acdut’e myocar infarction, an increase in neutrophil
infiltration is associated with an increased risk of adverse events in
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ventricular (LV) renodeling Local i zation of neutrophils to the heart
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[00190] Human Aortic Endothelial Cells (HAEC) were purchased from Lonza
(Wal kersville, MD, http://ww.lonza.com and cultured according to
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t hree da in a Al ternatiyel M5C and
vBoom vietor iSudheil i e K5 po Rt 1&sih e ARS? S bt e AR PUe
st udi eshe &me)aﬂssayeswamsa]hm Haek tarthachbeusddiy thdvingfhain, pledanihem antulthitrornse
Interle kin 1.13 [ L-1 from.Si gma- Al drich in place of rhTNFa. Fl ow
Oyt onet' 6in?:o Sﬁ%& f%ﬁ?é@%tﬂ@é‘ﬂflglcﬁgpse detached fromthe six well plates
usi ng 50/ 50 PBS/ Enzynme Free (MIlipore, Billerica, M

http:// [ﬂmlln' Ahithoree dong dlagmsnm akowyn fat offiGe@y r pih Henrfidal mlinicalndffafces”ojk)perrgjed
in 600 I]]| e was, di vi ded uaI into ree

1 ow oyt BimieraRd, ar SR, YR et AR, BRI PoRels R TS 558 s
to eit rfear eCnpld) Grighl la'ﬁlscﬁr@mamx&dmét\ﬁn@ﬁd\/ﬂs)somﬁ(BmﬂPEcm@mﬂatgmatew 1e$0AML ) Oneor
CD62E PE BshLLn fro D, Phar n (San Jose, CA,

http //C% dgl{%gféegl?\éeﬁ]sc%@ﬁ{cotﬁ)det Hibd t%la hmcalinf@%% in the dark.

Add| tionally, isotype controls vvere run u5| ng FI TC Mouse 1gGlL K or PE Muse
| gGL K [pBB2Pharfmitheg ese)is Thesssethe sfiweryeofiths trdldo wiltidve 2nyrbf e aRBS resnlis sspupre-down

t 160 ded and th |l
"esusparabn] ey bEFeap i BRI Al PR Ge (B ectron Mo oscopy

Sci ences, Hatfield, PA http://ww.electronm croscopysci ences.con). Flow
cytorret_@gnm_anm_ym s was perforned on a FACSVantage SE flow cytoneter
(Becton Di ckinson | munocytonmetry Systems, San Jose, California) equipped

with a 6@1%31" ”’fﬁ"cr ﬁ@é?ml)@%%ﬁso cﬁ‘%&t&ﬁooc@llprMtP B ok Qeciil g@ eﬁé&%ﬁ&‘ch}é@ﬁg des eet ed

using a 585/42 band pass fil ta acquisition and analysis were

per f or riediefipsts rdgsceém l@zm%ﬁ?wrﬁ@fmwp@ e&B@@%a@ﬁn, Bﬂhqﬁionsr@ﬁ)cmg\mothehal activation,
20117 O1JSPORCTHLSROLAL Q430 b ATHAAL LQLEBRTAP By LGS Thr e Mo e
cover gl asses (Fisher Scientif were placed ottom of the 6-well
Tr answalofengy]. atlese penutationsgarg psgd |tmglakm@thmempwron@ Her exomplel ¢ aelbbaak semprisige
cells %ﬁﬁa@n?%ﬁgpe\@ffvae&g%&ggﬁ}@Xné a%c@&ﬁgll%%oélm @S}Rﬁﬁﬁgﬁ EQI population
Laboratori es G ove WWW. ] acksoni mmuno cor n) 1 hour at
room té’ﬁﬁ)eﬂrsa?mﬁ%defsmqméb’ by an overni ght incubation with a 1 50 dil ution
of nmouse anti-human E-Sel ecti n nonocl onal anti body (Santa Cruz

Bi ot echnol ogy, Santa Cruz, CA, http://ww.scbt.com at 4C with gentle
agitation. The cells were then washed four tinmes for five mnutes each with
PBS-T followed by incubation for one hour at roomtenperature with a 1:400
di lution of donkey anti-nouse Al exaFluor 488 (lnvitrogen, Carlsbad, CA,
http://ww.invitrogen.con). The cells were then washed four tines for five
m nutes each with PBS-T. | nmages were obtained at 100X nmagnification using a
Lei ca m croscope (Leica, Mcrosystens, Bannockburn, 1L,

http://ww. | ei ca-m crosystens.com, Optronics canera and Magnafire software
(Optronics, Goleta, CA http://wwmv optkgpnics.con).



ELI SA [00194] The nedia was collected follow ng the co-culture assay and
two-fold diluted sanples were used in an ELISA for soluble E-Selectin (R&D
Syst ens, Wohrmmapeodons, MN, http://ww. rndsystens. com acecrdisegona7ehe
manufacturer’s instructions. RT-PCR [00195] Cells were detached fromthe
6-wel|l Transwell plates using O. 25O Xﬂ%ﬁg EDTA (I nvitrogen), centrifuged,
and resuspended in 1.8 m lysis buf £ was extracted using the

Absol utely RNA M niprep kit (Stratagene, La Jolla, CA,

http://ww. strat agene. con) accor di ngEsdamplchle manuf acturer's instructions.
The RNA was eluted in 65 m of the provided elution buffer. RT-PCR was

perfor 0 ®pm) mers.(Pr.o on, W, .

et e/ MO Sisiems O e rR] JEaniitbEg b el Ry et &t tor o
run on eQferitintal poaddess dé&atﬁeﬂ@pﬂhilexampndJ ng Assay [00196] Neutrophils were

i sol ated from peripheral blood from heal t hy vol unteers. After isolation,
neut rophi | s wer & C|vatedfo 0l put haddl |on Q PS. (0.1

[tg/ ) g PO ,'_‘.n_' ggenutor s Modula __nga, 3 ston Molecule surtage xpression.
TNF- , Milti Stem or FcMS@u&sAaﬂl@amwab@ﬂe(a]bavlﬁﬂafnﬁﬁatﬂ)a Fhibawisg AVhie medi a was t hen
renoved, the cells were washed and endothelial cells were then incubated
wth acﬁl vatlgg peut I’(f)phl Is for 1 mnute. The endothelial cells were then
washed times to renove any non-bi ndi ng neutrophils. After
mul ti pl e washes, neutrophil binding to endothelial cells was exam ned by
M cr os dophS| ZDWabibl]tlellEDf nehurengllp ot eigr efpinBanment is ep inpatabopandott the itheune
endot he| ] 01150 6 e

field. éﬁg Se(:tgn mfyl one g‘%e%{l % ?epgl{é %Z%r@ ﬁclz%a ﬁﬁgﬁ(ﬁ&g h{ﬁég&%l% eﬁuggcyvlg\%’r e
phot og rlarpbiwdytpsennd/\mbﬂocywmbmno %ddlaefsmgl@@la@%]ss @ed Endpthelird reeltl ilayer to t@n sikach

d f b2

Gor, o L) L SugghhaN, W) SHARABS BB, A LR gt AL
cel | s/ MNF-@r bterlouisn tlfawdgygxp exdicabnvisch hacddscwt e uptrgtlatidn of &hmrcmlolesules
remain 1nc%§ ﬁgvt%gle&ingnG—%fAl\;I Qﬁ& ?—(%%—qk'i.l BB%gl‘ilﬁ’t'{on“d} cteﬁ) aﬁhe@foh molecules on the cell

surface of endothelial cells allow activated immune cells to adhere, role and transmigrate across the

endothelial cell barrier®.

[00186] Although mobilization of the immune system is a critical part of the immune response to
infection and to wound healing, inflammation following ischemic injury can contribute to cell toxicity
and death. For example, following acute myocardial infarction, an increase in neutrophil infiltration is
associated with an increased risk of adverse events in patients treated with thrombolytic therapy and
primary angioplasty®®. The extent of the inflammatory response to myocardial infarction has a
significant role in determining infarct size and subsequent left ventricular (LV) remodeling” '°.
Localization of neutrophils to the heart contributes to myocardial injury by releasing proteases and
reactive oxygen species (ROS) which contribute to left ventricular remodeling. Additionally, neutrophils
contribute to microvascular and capillary injury by blocking capillaries in a phenomenon described as

»11 A proinflammatory imbalance towards T helper 1 (Thl) cells contributes to left

“no reflow
ventricular dilation, systolic dysfunction and reduced function'?. Therefore, modulation of the neutrophil

and inflammatory cell response following AMI would help to reduce injury to the myocardium.

[00187] MultiStem® are expanded human clinical grade allogeneic multipotent adult progenitor cells
that have been shown to improve cardiac function following AMI in pre-clinical models and are now in

Phase I clinical trials .

Delivery of MultiStem into peri-infarct sites following induction of
myocardial infarction by direct left anterior descending ligation results in improved cardiac function in

animal models. Compared to vehicle controls, MultiStem treated animals in these studies showed
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[00198] Aninmal surgery - Al experinental aninmal procedures described in
this study were performed under the protocols approved by the Ani nal
Resear ch wormititiemoof t he Cl evel and O inic Foundati on (@€cexsk@nds27ahi o,

USA) I\/al e Lewis rats, weighing between 150- 175 g, wer e anest heti zed with an

. p. ecti of a mxture of tam ne, (1 and xyl azi
and wer' tlp’{?’é?ffri&a‘feé‘al"%ﬁ FHPOFES Bﬁr “H*En"%odegﬁﬁ %af H ’(“F€§ 662“’%&&“51%9
Sci ent iifnbfvEDinPocarliol EhcAgHtio Bhardel}istioAit ©F i e twaadv} leW@@féﬁhQﬂaﬂinemtmT Mu(lﬁstéilﬁl aiaS

i nduced in Jats b rn and sy cal f eft terior
bogoomdr i dirfsfrRe i TuRS R Hinanoas it Setnr haRL a5, o e fivufSieRe

ti ssue diisg AMIbe Heh@/e&tlibd:r(ﬁnvda(ffdnqwrafégnd_ﬁfécisl gation, 10 million Lew s Rat
Multi Stemcells (50 million cells/m) or PBS al one Wereinjectedintothe

v ce. dOYRNE OPRERI SRR gats doninsl RS FPulfib Mime @G AnaRE bt oa

and 5 Mmhﬁm&hmsfsiveptoﬁd)les;\l&ﬂi@deﬁfmﬁﬁ&adhat MuBSTera nditutsede har-infoimpgmid hiviro

oo 1 o SRl S Sl TS PSR SOt Tl POt A ST Bk

usi ng Siuldswin’sTmirasosuppreANCMA mltlhﬂqmﬁztterqumﬁ&k ysiesd Whemlotplul aplld atdethad t h

p cept ed as statistical ni fican Error r.s_are r.ess as
e e Rt St e AR S R e
adhesi cotivanbeaid igsubpeal adbdsiovialiat eoulfsGO2Lhsdbapiitephil oifiltatio@dhesi on nol ecul es
dramatically increases on the cell surface of endot hel i al cells upon
exposur I.9f in cyt okine h as

MUl ti Stlg?%tsg%\ ! { at’e ?%Stéf%r e%ﬁé%“%%edswrf Er‘ﬁ%esr ltc‘éf‘nc“& @E‘E‘eem‘”mla cell

tr answeak:insatmm bjf\ ckunrising denipraguieticdod thell iadhesioe Irmﬂec(llekAEfﬁl} celh sutrfaee pCesuﬂtm:ceobr
absenc TNF-. .a for three da uentl v, the X r Sion
of - B n BTl fefion b F i Gans PHREE STy Bl Bh EE SRk

i mmnos(tm/[nandgo ¢ FsguerdA)-CAM, tethe 781 sudfuresof eﬂ'ddlﬂxeha celmil.poedctivatgim wlém\/HﬂE;aof
all thr ker t.he, absence of It

S011 0L THBS BE5uTs! BRudS B el o M et L AT ERIRA G AR 1 s, sslhaprmcena
in the Ipst@geMmblstﬂn MhiditlatSt eith sutfive upwghiemorothroogli Heraabitdn transefigioe o€ VpCASSIl-on

of E-s re . 1B) Si nlflcantly
reduced AUFBuSURH” ARE P 2 o Mol bR B I e Aleh B8
| - CAM (cpltw® vﬁfthulmss:mr educea da¢reztsbrEné1mghlalsbmdﬁogas emfotwlﬂltqemt &m:c@ﬂfxagdrvethl 0.

The nod ult eatel(f) (é)ngols %&1{5 a%tlil\;’lgyai(s: eotacc(l)h %S(Jlnotn IogeC Ililllagovlv'l %GI’IVeg ad temy cewIJ ls&u':eSt em
i s cell"d&se Wepend re

uce ecreasi hg concen eren“ ons
Mul ti StNse anadunable ree ptro@idlata %ICe*sl\w E- ls'eléduh toir $tCe°mIGtelﬂ swéde upegaldiohfupoe lad:twdtjmuor S
(data no am ne ecifi

s et TR e % E S MelE WO vb b talie & S RsehBp oksrfeo i rtloe e

r esul t snfldnirmatdrisigasls. cbr cnrdérttu rlaemmmdwwmﬁdr IdStrelmd andotbeltag dellq:megmh abuldredofe

S TR S50 BT SR Ysle SVl Rs S DAL P RRER
was detarmduced thmmﬂhmmatdryvmmgaallmducmbpan sdmﬁme/em)omesmmdoh agetl thodel of
adhesi OKMfmlI?e%yelaseeﬁ lle\Delt h rtr%%l% Gl *l}}l/aldl b Se[ree TNAS 182 1t% c?e@r(jegé[egqeve s _of
speci fi'c response or er endot el hes™al S0 r'e

Mul t i Strentcaphil dissie maktwe mm/mit@”cem Hemmﬂhepud fu]imamg pRinGIneY mh@mlecrdnnamllmai
cells (Hﬁhfgrsegtai:eonem tested to see if these cells downregul ated TNF- a

i nduced ¢é esi on ol ecul es cel | surface expression in response to
Multi Stemin a manner simlar to HAECS (Figure 2A). The nunber of HPMECs
expr es MatgridiNEdMdtmdsiced E- sel ectin (p<0.0001) and V- CAM (p<0.0001) on
their cell surface was reduced after co-culture with MultiStem Simlarly,
|- CAM cel I syif@g§..eXpression was al so significantly reduced in cells
co-cul tured W th the hi ghest dose of MultiStem (p =0.028) (Figure 2A).

Since these experinents were perforned in transwells, direct interaction
bet weerl 00190t | Bpapn éﬁﬁlce‘ﬁtﬂl@thh]eﬂl iGlls §dRES) V@rmmmhaef@ufrmec}onm (WelkersvSiee MLP.0

modul atyg, SRARE fiGha Bhn) Cﬁ'dl ¢ ﬁsécg&dﬁgr%eﬁlaﬁffﬁdn}féﬁé MirucIBS Go Jalsded HEpEILOr e
suggest_that soluble factors secreted from Mil ti Stemact in a Far acrine
A

manner Hndothelig caowehd¥edieniZa(EGE\Ir) dwer hetvasHamamBplawoie Mieprasylap Endothelial
Mul ti Steesy @@WEOP%& NEFRASE e LRLOL! Q@0 ESA ODwIRLEEE SRinB L) Ak REifured

functi ons

=
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preventing an induction of adhesion nol ecul e RNA expression [00202] One
possi bl e mechani sm by which Miulti Stem coul d decrease cell surface

expr essi onoab1iadin®si on nol ecul es such E-selectin is to ipntrsasie/nel7eavage of
t hose nol ecules fromthe cell surface. d eavage of adhesi on nol ecul es from

t he cell rface is. nediated by different rot es i ncl udi

ot al | OB AE SRS TRCE AL P e Pt Fat ReCeh S ety from

sol ubl escadbes iHimaADISEithasal Beyn OellspRLSTYheg Iﬁladha@ﬂdro&amorﬁmﬁdduhuﬁee aé@rding

neut r ophi | tivationl9 20. Treatnent wt am ne

det er mtﬁ@aP%c?tPreH%H‘Fté‘&§8¥ B PAWPECR PYPSVFYeR QE“"@L%JF %@P@é&sﬁ M)

E- Sel edtdniL &zt framen dnadsten gvad bigtukedvve iscifedSol ubl e E- sel ect| n secreted into

the conditioned nedia by endothelial cells in the presence or absence of

Mul ti Stem \Aﬁﬁ tﬁam & b% ELI SA. No increase was found in sE-selectin

concentrati € dia collected fromco-cultures of Multi Stem

with either HAECs or HPMECS (Figure 3A, data not shown). Conversely, a

decr eas[001i9m] sBithelo [HA HE- SIeHEME'CnNcwa@lafedumdlei ottbineof WLl 0.4 um membrane Transwell

2011/ 01 [ U 04 d| a NE- act.iva 01)

and HP ?ET %26%1 éc&%l 16 tUI‘ NL% ./ 1shersci.co LatdthA\ﬁ ls(/(lg)né t 1P O elr

suggestrespgetivh atowtth medhe(andaasd)altdd fsmhfeaaiaysemp:rlemdlﬁm o6to EOs éﬂ‘&batmnsphSreaThe

consequence of decrea rf.ac Ssi supsequent uctl '

he- sndiaey S B BT B LA BEE v I PRPG o RS P RS B b

sur f acensenpcmmmgl of 1:.E- BBO ectli2f (HsEﬂoMumSeent)o MuﬂnStemsed mll cﬁ‘a»mag&temfmetdl‘m S

nol ecul e fro e t ase i.n hesi on

ol scur'ds MY ot i 1Y e el ﬁa el Rl SRR TERGCHp D G TR

pr ot eol &gma;Ahinehi\(&geLomfs tM@s btt aldfi@0203 | waSi mtled ctelelachs wieflac€ontrols

adhe5|on e Gl | n IIy

acti vat® m|%r1%gen ttl%El IF Oflfg r\\/\4/nTlgﬁd\$lt ?%dg) heléacr\Al\q aﬁone% 10 fglmﬁrfélﬁ%g %3?0 I nes

such as:uIﬁME{athNﬂFa)/\msre dn@b aetnapn €dntvdie tvbie rpeifbiinted $b 8 nnldﬂuﬂltlﬂtemdedmﬂée tséeples

regulatlon d esion .ml.ecu e scr Y Fi gure
Endsihi t n 1 cﬁ'ba ﬁﬁé&)m a hr dé% esdcg(1 téu(? éé’} Wattrﬁos%e{) ernatlve? %Sé i

pr es end‘éS@GMadmse nszré 110161aéENi¥-1\/a111ﬁ816m A2d MoliSsm Rbiba MSompmgezq mamm yfhe sshatved

fromth I|aI els andrevret ncrl |tat|ve
PCR vvas?sto egfo erfuos}n R reCOnrﬂlmrlr%lr(%\s E e Bc rﬁhﬂv?[@/ﬁ I g&l\# kot
GAPDH. pEacpbWNBm | evel s of nRNA wer e aI | nor mal | zed to GAPDH | evel s
(Figure 3B). These results indicate that E-selectin, V-CAM and |-CAM nRNA
| evel s are r t esence of Multi Stem suggesting that Multi Stem
inhibits TNI'—ﬁgy% i i B of these genes. Simlar results were seen when
Mul ti Stem was co-cultured with pul nonary endothelial cells (HPMECs, data
not shdp2] VCaamvert -EarhaantionE-tselscwilh platansigi Pt/ REP/ Eantniey itk dMibiportNF- a
is NF- e i y 3 I F-
o1 gnal ' o A S Rbgoh b b O Ao LD BRI o
modul atod PB8I Eacadmeslp ons diided 9411@112%1@ teesi tolws [f@dlzmc}ytqmdﬁm stpjoing The mblwwere
derive )
da&bs M Hp%?ﬁ%?@!eé@ HEETISI8 Wird Bmgpgq QEAW pBsh %%mﬁ%ﬁ%@lon

preventi ng eration, suppressin ["er cell

and nodudMi) ngrl @i?élﬂé BEs@pmgg%edsd@ﬁeé@m@r oﬂlmﬂsB(ﬂ] sBipgoingerd GwHDIosp. abimal
nodel s Mol ok RS,

Mul ti Sthﬁnw e | a ng?;ﬁ ]irlt\e/syt%igodn wer e%z;(lg‘s gﬂﬁl?% ulg(gat C%/)ﬁt(r)(? \g?re gl%nem
cel | | iwimg FIEQYbukelziCalx @dlH MowedeG to{(BRIPhenmaggeni Tle dWBCvem Wahledpvlélskmtd of
TNF- a JQr hour cel hesi on. ol ecul e cell Rression was
subs equ%@t"}nd BX a&r¢1 né‘g%g prf ?rgsdnrllln s Dﬂf PR 1Scar}éledtaﬁel Ia S s uISpenged
adhesi an 2@l gdubé EBS’fJacb%epm@malMydes (ﬂmmmgﬂdrqsmpvhécmoesemiaéiew R&C
compar adhyt R HINEEAMEH: SONLLAlSus ST G35, MilbhShem,Sh ARl Tl £l ¥l g0ugeS,
adhesi A Cf ATt g]ﬁat ecrease In E-selectin
sur f acéAdPraewgd bR flascyvbser (/Bmttm Elbkm@ﬁ:hatnuncbtetomeghéssttemh)§en Jdvoviei@mniax hi s
change was s i figant | | er..t.ha Ug tion seen re e of
it ScHPp R LN R Pl BRI (PR RO R LR TSl 3572

upr egulband oms MilteT NPat. acqinggen pigh arlatysis stxoevptifiamedubing SebQuds@¥ saftfarndBeavomal | y
di fferen 586 etion profile fromMSC that is reflected in differences in
their bi olf ogical activity. WO 2011/ 011500PCT/ US2010/ 042726 Co-cul ture of
activated endothelial cells with Multi Stem prevents neutrophil binding
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[ 00205] Upregul ation of cell adhesion nolecules on the cell surface of
endot helial cells have been shown to be critical to rolling and firm
adhesi on wb 20rvmum®ocel | s such as neutrophil s4. |1 n order PCo/Us$etionmi7n€
whet her the nodul ati on of adhesi on nol ecul e upregulation to the cell

surface by tiStﬁmis sufficient to affect neutrophil binding to
endot helial c 0 hil binding to Multi Stemtreated endotheli al

cells was conpared to untreated endothelial cells. Endothelial cells were
gr own t[00133pom Inuemcrasmml cayarglasters €Bikled SmﬂeﬁtIﬁcTNErea)kfoedi in/fhe bottns of flhe t6hee11

f | at ed f t 2
G 1 or P RUBhBRG: PaRt 1\ UAEE By TRHG AT FrOH By SRS ONLF BTy T d 157
i ncubatdedkey t h seadot helatlabn cel InfmfnoResoareh m nidberatofikes,er Mkt i pl@ovasheBa,

endot hel | ceI I and neut r 0 bi ndi ng was exam M Cr osc
b ot it i SRGESL R W S N e P g T ChERERP l’ﬁf“%%orn
wer e co;uﬂi zE(ﬂ 50 diletahof fndodbdantiFivgian &- Sefk)cnn @inyclbahantdudt GSaﬁxﬁ Caat Bivatlwdlogy,

t h bound to t ed endot I
upon actT AT ar A 2R Lol T RN RS TR Slotife i i

neut r optinds S'Qr fas nﬁmﬁé‘scﬂaﬂdwft]ll:'l’gﬂ-rfﬁbﬂiﬁ)ed b‘gf\hﬁmb:ﬁi‘d)d@dirhﬁls ihadr 2€ RlolnstemPdr@ture with a

ith Multi St t hi I di f d
AR R A N L e AR R Thi Sy
expr es it wry. ﬁnﬁetdneslomame&lellgswérs tlmufvﬁaslmadetnﬁr timdesthiafigeminbes bichdiithgPBS-T.
h t t f t t
Co-cul tOPESol SREC WY A NGV e Herral Ebe | € 166 R ereeToeta” AL RORL o
did notBaahdsoeburﬂ,em r bophidwi ildiei- migrosAdahistcomnabpyonisshenefNRnd Mednathat edtware

endot hel.i ne or in co. culture with MSC, were exposed to
neutropfhﬂa 1Cst %IF% %@&%—%@Phange in endothelial cell norphol ogy
to a longer thinner cell type and a decrease in cell-cell contact (Figure
5C). In enddLigAial cells co-cultured with Miulti Stem when TNF-a acti vat ed,
the cell norphol ogy does not change as nmuch and cell-cell contact is

mai nt ai Thes te I | pna al t.e ated
endot ndli ! oofi Bedlfd: THRORE b\ he Y chlchiF AT i BBl oo bk

coul d akékiotn HeliA GphiliblerE GekttinoR ShSystans, W@%@WMM&@M)
decr eas |t fol l owi ng LAD-i nduced acute nyocardi al

i nfar cta.gg"ﬁ@ﬁ%@é@%‘?& fdggﬁr%ﬁéﬁsg#t%g? studi es have shown that direct injection
of MultiSteminto pen-infarct sites follow ng myocardial infarction,

i nduced by diT-BCER |eft anterior descending ligation, results in i nproved
cardiac functionld4'" 16. The results in this report show that Milti Stem can

downr eqyy@sF eals! w%%ér @G EcBX REAS #08- v&%fll %%@x%élpfblﬂw %&H% e§240F $EPEFEDTA

V- CAM and |- CAM t he presence of F-a. These | ecules are Critical for

neut rorﬁﬁVItTOﬁéIﬁe?;iﬂéﬁhﬁlaWd apek trespgreadadi an 1t8hm(1.)d1ﬁ§ bn@ereﬁa@t heap | et peieg the
neutr OPAIIsl)luIeEi RNAI @i 28 kﬂﬂmrataﬁsnehEQIJI)uaaUAeﬁmb SE R8Nt AR cBF) &’c%&%%ftb QS

and can result in decreased cardiac function folfow ng an ischemc insulti’
11, it wagfapyress isgpctiogs. (Tha RNAnpyrsoshetad it 05 1l dhdlzernrovidadealytion baffere RTNIGIR WSt em
treat h I I QA

e { R e 1000 npﬁeirlg{‘mdotlﬁ) PP o R, AT ST, B DoWh i o). RT

f ol | owinegjtixpand Rifdleg@me ay Welsashyaiestisesius on Phecll plyes-s of neutrophils present
in the heart were exam ned follow ng induced nyocardial infarction in rats.
[00207] Ant eqdu@bpiieBihdinyRGay di al infarction was induced in rats by ligation
of the left anterior descending artery (LAD ligation). Follow ng LAD
ligation, 10 mllion Lewis Rat MiltiStemcells or PBS alone were injected

into t HROWER Neytiophilseweip deolaesh froy rgiiphsral thdoodrfrom bedthy relyinesars Anh i 1§01wé>rle
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[00209] In this study, Multi Stem was exam ned to determ ne whether it could
nodul ate activation of endothelial cells in response to inflammatory
stinmuli. Wol2iiBueswar e | arge-scal e expanded clinical grade/useémwiopreent
progenitor cells (MAPC). The results show that both aortic and pul nonary
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surface. M E-selectin and |I-CAM nRNA expression is reduced
conpar ed to TNF- a treat ed endothelial cells alone, suggesting that
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endot heI i al Matistiecs were co-cultured with Multi Stem Additionally, no effect
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and 11113. This study suggests that the i munonodul atory activity of

Mil ti Stem extends to multiple endothel kgl cell types and inflammtory
signals. Thus, treatnent with Multi Stem may confer benefit in disorders in
which infiltration of imune cells through the epitheliumresults in
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Al C%H%ﬁll’fg%(eé r'esAfs?()%l-iﬁ%Zs'ponse to MultiStem in a manner similar to HAECS (Figure 2A). The
number of HPMECs expressing TNF-a induced E-selectin (p<<0.0001) and V-CAM (p<0.0001) on their
cell surface was reduced after co-culture with MultiStem. Similarly, [-CAM cell surface expression was
also significantly reduced in cells co-cultured with the highest dose of MultiStem (p =0.028) (Figure 2A).
Since these experiments were performed in transwells, direct interaction between MultiStem and
endothelial cells is not required for MultiStem to modulate endothelial cell adhesion marker activation.

These data therefore suggest that soluble factors secreted from MultiStem act in a paracrine manner to

reduce endothelial surface adhesion molecule expression.

MultiStem does not increase shedding of adhesion molecules but rather functions by

preventing an induction of adhesion molecule RNA expression

[00202] One possible mechanism by which MultiStem could decrease cell surface expression of
adhesion molecules such E-selectin is to increase cleavage of those molecules from the cell surface.
Cleavage of adhesion molecules from the cell surface is mediated by different proteases including
metalloproteases such as TACE/ADAM17. Previous studies suggested that soluble adhesion molecules

1920 Treatment with MultiStem was

may be pathological and can contribute to neutrophil activation
examined to determine if it decreases E-selectin surface expression by increasing E-Selectin surface
shedding. The levels of soluble E-selectin secreted into the conditioned media by endothelial cells in the
presence or absence of MultiStem were measured by ELISA. No increase was found in sE-selectin
concentration in conditioned media collected from co-cultures of MultiStem with either HAECs or

HPMECS (Figure 3A, data not shown). Conversely, a decrease in soluble E-selectin was found in the
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and reverse transcribed into cDNA. Quantitative PCR was then performed using primers for E-selectin,
V-CAM, I-CAM and GAPDH. Expression levels of mRNA were all normalized to GAPDH levels
(Figure 3B). These results indicate that E-selectin, V-CAM, and I-CAM mRNA levels are reduced in the
presence of MultiStem, suggesting that MultiStem inhibits TNF-o, upregulation of these genes. Similar
results were seen when MultiStem was co-cultured with pulmonary endothelial cells (HPMECs, data not
shown). V-CAM, I-CAM and E-selectin transcriptional activation by TNF-a is NF- B dependent,
suggesting that MultiStem may be modulating NF- B signaling at some level.

Unlike MultiStem., MSC do not significantly modulate cell adhesion molecule expression

[00204] Other bone marrow derived stem cells have also been shown to modulate immune function by
preventing T-cell proliferation, suppressing natural killer cell function and modulating immune disorders
such as Crohn’s disease and GVHD in animal models. In order to assess whether the immunomodulatory
effects of MultiStem on endothelial cell activation were also produced by other stem cell lines,
endothelial cells were co-cultured with MSC in the presence of TNF- o for 72 hours and cell adhesion
molecule cell surface expression was subsequently examined. Surprisingly, TNF-o induced endothelial
cell adhesion molecule surface expression is unchanged in the presence of MSC compared to untreated
controls, whereas MultiStem significantly reduces adhesion molecule expression (Figure 4A-C). A slight
decrease in E-selectin surface expression was observed with MSC at the highest dose, however, this
change was significantly smaller than the reduction seen in the presence of MultiStem (Figure 4A).
Therefore, MSC do not modulate adhesion molecule upregulation by TNF-a. These results show that
MultiStem has a functionally different secretion profile from MSC that is reflected in differences in their

biological activity.
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demonstrate that the change in adhesion molecule expression on endothelial cells is sufficient to change

the binding characteristics of endothelial cell layer to neutrophils. In contrast, co-culture of MSC with the
endothelial cells during the TNF-a activation did not alter neutrophil binding. Additionally, when TNF-a
activated endothelial cells, alone or in co-culture with MSC, were exposed to neutrophils, there was a
significant change in endothelial cell morphology to a longer thinner cell type and a decrease in cell-cell
contact (Figure 5C). In endothelial cells co-cultured with MultiStem when TNF-o activated, the cell
morphology does not change as much and cell-cell contact is maintained. These data suggest that
MultiStem functionally alters activated endothelial cells. Therefore, MultiStem was tested to determine

whether it could affect neutrophil migration in vivo.

Treatment with MultiStem decreases neutrophil infiltration following LAD-induced acute myocardial

infarction

[00206] Previous animal studies have shown that direct injection of MultiStem into peri-infarct sites
following myocardial infarction, induced by direct left anterior descending ligation, results in improved

cardiac function'® 6.

The results in this report show that MultiStem can downregulate cell surface
expression of adhesion molecules (E-selectin, V-CAM and I-CAM) in the presence of TNF-a. These
molecules are critical for neutrophil adhesion and extravasation through the endothelium. Since
neutrophil infiltration into the heart after ischemia can be deleterious and can result in decreased cardiac

10, 11

function following an ischemic insult ™~ ", it was hypothesized that improvement in heart function after

MultiStem treatment was due, in part, to reduced inflammation and neutrophil infiltration into the peri-
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t hey  sacrificed three days following surgery, when the inflammatory response is at its peak. The hearts from
10 animals (5 vehicle treated and 5 MultiStem treated) were sectioned and stained for elastase to
determine the extent of neutrophil infiltration. Neutrophil infiltration was examined within the peri-

infarct zone (within 0.25-0.5 cm of infarcted tissue) for both treated and untreated animals (Figure 6).

[00208] At three days post AMI and cell treatment, MultiStem treated animals exhibited significantly
less neutrophil infiltration into the peri-infarct area, compared to vehicle treated controls (12.185
neutrophils per high powered field (Hpf) versus 35.25 neutrophils/Hpf, p=005823) (Figure 6 A-C).
Elastase positive cells were counted in four high powered fields per animal and averaged (Figure 6 B,C).
These results confirm that MultiStem has an anti-inflammatory effect on the heart following AMI. These
data also suggest that the decrease observed in endothelial cell adhesion molecules upregulation upon
TNF-a activation in culture may translate in vivo into a functional change of the endothelial cell barrier in

the presence of MultiStem.
Conclusions

[00209] In this study, MultiStem was examined to determine whether it could modulate activation of
endothelial cells in response to inflammatory stimuli. MultiStem are large-scale expanded clinical grade
multipotent progenitor cells (MAPC). The results show that both aortic and pulmonary endothelial cells
have reduced cell surface expression of adhesion molecules E-selecting, V-CAM and [-CAM when
activated with TNF-a or IL-1B when co-cultured with MultiStem compared to untreated controls.
Additionally, the experiments demonstrate that the decrease in E-selectin expression is not due to reduced
shedding of this molecule from the cell surface. Rather, V-CAM, E-selectin and I-CAM mRNA
expression is reduced compared to TNF-a treated endothelial cells alone, suggesting that MultiStem is
modulating the increased transcription of these proteins in response to inflammatory signals.
Furthermore, it was observed that neutrophil adhesion to activated endothelial cells was also decreased
when endothelial cells were incubated with MultiStem during TNF-a activation. In order to investigate
whether these changes were relevant in vivo, treatment with MultiStem was examined to determine if it
would modulate inflammation after ischemic injury. Indeed, neutrophil infiltration was reduced in the
peri-infarct in MultiStem treated animals three days following AMI in rats compared with vehicle

controls.
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surface markers, suggesting that stem cells can modulate immune function through multiple pathways.

Second, these results imply that MultiStem and MSCs have distinct secretion profiles which are reflected

in the differences in the functional activities of these two cell types. These differences may inform which

cell type may be best to potentially treat various clinical indications, with each cell type best suited for

use in a different class of indications. Further research into the differences between these stem cell types

and their mechanisms of action will help in clarifying these issues.

[00212] Although the effects of MultiStem on endothelial cells have been examined in the context of
AMI, adhesion of lymphocytes and leukocytes to the endothelium is a critical part of the inflammatory
process and therefore, deleterious in many disorders, including other ischemic injuries, such as stroke, as
well as immune disorders such as GVHD, acute respiratory distress syndrome (ARDS), and multiple
sclerosis. The results show that MultiStem modulates cell adhesion molecule upregulation in at least two
endothelial cell types, aortic and pulmonary upon activation with two different cytokines, TNF-a and Il-
1. This study suggests that the immunomodulatory activity of MultiStem extends to multiple
endothelial cell types and inflammatory signals. Thus, treatment with MultiStem may confer benefit in
disorders in which infiltration of immune cells through the epithelium results in increased injury and

damage.
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Example 2

Increasing Potency for Downregulation

[00213] The endothelial cell assay has been used to identify a treatment regiment of MultiStem that
mimics coculture of MultiStem with activated endothelial cells or activated T-cells. Previously, the
inventors had found that coculture of MultiStem with activated endothelial cells was required to induce
the anti-inflammatory activity of MultiStem in the endothelial cell assay (downregulation of E-Selectin,
I-CAM and V-CAM). In other words, conditioned media collected from MultiStem grown under its
normal culture conditions was insufficient to downregulate endothelial cell adhesion molecules after
activation with TNF-a or cytomix. However, the inventors performed an experiment in which they
treated MultiStem for 3 days with “cytomix” ( a mixture of 10ng/ml of each TNF-q, Interferon-gamma

and Interluekin 1 beta). They subsequently collected the conditioned media from MultiStem after this
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treatment. This conditioned media was then used as a substitute for MultiStem in the endothelial cell
assay ( it was added to activated endothelial cells with either TNF-a or cytomix and cultured for 2 or 3
days). They found that unlike unconditioned basal media or media collected from MultiStem cultured
under normal conditions, this “cytomix” treated media was sufficient to prevent endothelial cell adhesion
molecule upregulation. This media could substitute for coculture of MultiStem with the activated
endothelial cells. They subsequently utilized this media to test if it could substitute for coculture of
MultiStem with T-cell in the T-cell proliferation assay and found that it was sufficient to prevent T-Cell

proliferation induced by CD3/CD28, unlike conditioned media from untreated MultiStem.

[00214] Therefore, they have concluded that treatment of MultiStem with cytomix is sufficient to
induce the anti-inflammatory activity of MultiStem required to prevent T-Cell activation and endothelial

cell adhesion molecule upregulation. This was discovered using the endothelial cell assay.
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WHAT IS CLAIMED IS

1. A method of obtaining cells with 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 cytokine-mediated activation of endothelial cells, (4) reduce expression of one or more
cell adhesion molecules on an endothelial cell, said method comprising assessing cells for and selecting
cells with a desired potency for one or more of the effects 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, the 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, the method comprising expanding and storing the selected

cells of claim 1 for future administration to a subject.

4. A method for drug discovery, the method comprising contacting the selected cells of claim 1

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

5. A composition comprising cells assessed and 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 cytokine-mediated activation of endothelial cells,

(4) reduce expression of one or more cell adhesion molecules on an endothelial cell; and

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 the cytokine is selected from the group consisting of
TNF-o and IL-1.
7. The method of any of claims 1-5 wherein cytokine-mediated activation produces an increase in

expression of one or more of E-selectin, P-selectingy VCAM-1, ICAM, and VCAM-2 in the endothelial

cell.

8. The methods of any of claims 1-5 wherein the cell adhesion molecule, the expression of which is

reduced in the endothelial cell, is one or more of E-selectin, P-selectin, VCAM-1, ICAM, and VCAM-2.
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9. A method to increase the potency of a cell to effect one of more of the following: 1) reduce
leukocyte extravasation, (2) reduce leukocyte adhesion to vascular endothelium or to isolated endothelial
cells, (3) reduce cytokine-mediated activation of endothelial cells, (4) reduce expression of one or more
cell adhesion molecules on an endothelial cell; the method comprising contacting cells with IFN-y, IL-1,

and TNF-a to produce cells that achieve one or more of effects (1) — (4);

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.
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