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SUMMARY OF THE INVENTION

[0002] The invention is broadly directed to methods for immunomodulation by modulating

macrophage activation.

[0003] The invention is more specifically directed to methods for immunomodulation within the

CNS by modulating macrophage activation.

[0004] The invention is also more specifically directed to methods for reducing macrophage

neurotoxic activation and/or increasing macrophage neuroprotective activation in CNS conditions.

[0005] The invention is also more specifically directed to methods for reducing antigen presentation
by macrophages. Such reduction may result, for example, from reduced expression of one or more

genes involved in the antigen presentation.
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[0010] The invention is also directed to methods for reducing CNS injury, including, but not limited
to, ischemic stroke, multiple sclerosis, Alzheimer’s Disease, ALS, Parkinson’s Disease, hypoxic-
ischemia, neonatal hypoxic ischemia, and traumatic brain or spinal cord injury, by modulating

macrophage activation.

[0011] The invention is also directed to methods for reducing CNS injury by increasing

neuroprotective activation by macrophages and/or reducing neurotoxic activation.

[0012] Factors that induce neuroprotective activation include, but are not limited to, CCL.21 and
CXCL10. Factors that suppress neurotoxic activation include, but are not limited to, TGFp, CCLS5,
NGF, Galectin-1, Pentraxin-3, TGF-B, VEGF, BDNF, HGF, adrenomedullin, and thrombospondin.

[0013] Factors secreted by macrophages during activation include, but are not limited to, iNOS,
CD16, CD86, CD64, and CD32, scavenger receptor A, CD163, arginase 1, CD14, CD206, CD23, and

scavenger receptor B.

[0014] Factors secreted by macrophages during neurotoxic activation include, but are not limited to,
iNOS, CD16, CD86, CD64, and CD32. Factors secreted by macrophages during neuroprotective
activation include, but are not limited to, scavenger receptor A, CD163, arginase 1, CD14, CD206,
CD23, and scavenger receptor B.
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sox- 2. least 10-40 cell doublings in culture, wherein the cells express oct4, are not transformed and have a

normal karyotype.

[0019] 2. The non-embryonic stem, non-germ cells of 1 above that further express one or more of

telomerase, rex-1, rox-1, or sox-2.

[0020] 3. The non-embryonic stem, non-germ cells of 1 above that can differentiate into at least one

cell type of at least two of the endodermal, ectodermal, and mesodermal embryonic lineages.

[0021] 4. The non-embryonic stem, non-germ cells of 3 above that further express one or more of

telomerase, rex-1, rox-1, or sox-2.
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[0025] 8. The non-embryonic stem, non-germ cells of 7 above that express one or more of oct4,

telomerase, rex-1, rox-1, or sox-2.

[0026] 9. The non-embryonic stem, non-germ cells of 7 above that can differentiate into at least one

cell type of at least two of the endodermal, ectodermal, and mesodermal embryonic lineages.

[0027] 10. The non-embryonic stem, non-germ cells of 9 above that express one or more of oct4,

telomerase, rex-1, rox-1, or sox-2.

[0028] 11. The non-embryonic stem, non-germ cells of 9 above that can differentiate into at least

one cell type of each of the endodermal, ectodermal, and mesodermal embryonic lincages.

[0029] 12. The non-embryonic stem, non-germ cells of 11 above that express one or more of oct4,

telomerase, rex-1, rox-1, or sox-2.

[0030] 13. Isolated expanded non-embryonic stem, non-germ cells, the cells having undergone at
least 10-40 cell doublings in culture, wherein the cells express telomerase, are not transformed, and

have a normal karyotype.

[0031] 14. The non-embryonic stem, non-germ cells of 13 above that further express one or more

of oct4, rex-1, rox-1, or sox-2.

[0032] 15. The non-embryonic stem, non-germ cells of 13 above that can differentiate into at least

one cell type of at least two of the endodermal, ectodermal, and mesodermal embryonic lineages.

[0033] 16. The non-embryonic stem, non-germ cells of 15 above that further express one or more

of oct4, rex-1, rox-1, or sox-2.

[0034] 17. The non-embryonic stem, non-germ cells of 15 above that can differentiate into at least

one cell type of each of the endodermal, ectodermal, and mesodermal embryonic lincages.
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one cell type of each of the endodermal, ectodermal, and mesodermal embryonic lincages.

[0039] 22. The non-embryonic stem, non-germ cells of 21 above that express one or more of oct4,

telomerase, rex-1, rox-1, or sox-2.
[0040] In one embodiment, the subject is human.

[0041] The cells that express and/or secrete the modulatory factors can be used in drug discovery
methods to screen for an agent that affects the ability of the cells to modulate the activation of
macrophages so as to be able achieve any of the above effects. Such agents include, but are not
limited to, small organic molecules, antisense nucleic acids, siRNA, DNA aptamers, peptides,

antibodies, non-antibody proteins, cytokines, chemokines, and chemo-attractants.

[0042] Because the effects described in this application can be caused by secreted factors, not only
the cells, but also conditioned medium (and extracts thereof) produced from culturing the cells, is
useful to achieve the effects. Such medium would contain the secreted factor(s) and, therefore, could
be used instead of the cells or added to the cells. So, where cells can be used, it should be understood
that conditioned medium (and extracts thereof) would also be effective and could be substituted or

added.

[0043] In view of the property of the cells to achieve the above effects, cell banks can be established
containing cells that are selected for having a desired potency to modulate the activation of
macrophages so as to be able to achieve any of the above effects. Accordingly, the invention
encompasses assaying cells for the ability to modulate the activation of macrophages and banking the
cells having a desired potency. The bank can provide a source for making a pharmaceutical
composition to administer to a subject. Cells can be used directly from the bank or expanded prior to

use. Hspecially in the case that the cells are subjected to further expansion, after expansion it is
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particularly preferable where the cells have been expanded or have been stored for any length of time,

such as in a cell bank, where cells are most likely frozen during storage.

[0046] With respect to methods of treatment with cells that modulate the activation of macrophages,
between the original isolation of the cells and the administration to a subject, there may be multiple
(i.e., sequential) assays for modulation. This is to confirm that the cells can still modulate the
activation of macrophages, at desired levels, after manipulations that occur within this time frame.
For example, an assay may be performed after each expansion of the cells. If cells are stored in a cell
bank, they may be assayed after being released from storage. If they are frozen, they may be assayed
after thawing. If the cells from a cell bank are expanded, they may be assayed after expansion.
Preferably, a portion of the final cell product (i.e., the cell preparation that is physically administered
to the subject) may be assayed.

[0047] 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, assays for factors
expressed and/or secreted by activated macrophages. Factors expressed in the neurotoxic activation
state include, but are not limited to, TNF-q, IL.-6, and matrix metalloproteases (MMPs). Factors
expressed in the neuroprotective activation state may also be assayed. These can be derived from the

patient’s serum, blood, tissue, etc.

[0048] The invention is also directed to a method for establishing the dosage of the cells by

assessing the potency of the cells to modulate the activation of macrophages so as to be able to
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i nclude, but are not limted to, assays for factors expressed and/ or
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to a né?cr%ar%&al@ﬁabw shing the dosage of the cells by assessing the
potency of the cells to nodul ate the activation of nacrophages so as to be

abl e t J0054] In one particular embodiment, the methods and compositions of the invention are used to

treat traumatic brain injury or hypoxic ischemia.



WO 2011/ 106521PCT/ US2011/ 026067 achi eve one or nore of the above effects.
In this case, the potency would be determ ned and the dosage adj usted
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by ext erﬁ a(fx (!tlg?_vse%acg%cf?erentlattl%l epotenﬁll d g. [ %d%aﬁ tWPhOef e(r:Tt_g(ij%ma sendoge I%al an
corrposmesodtsmdfcelﬂtyeeﬂ. nvention are useful for treat| ng any di sease invol ving
i nflammation. This includes, but is not limted to, acute and chronic
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di abet es cerative colit acute an roni ¢ transprantation rej ectlon
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pal‘tICU ar enbddi ment s and Conpositions of the invention are
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a gene normally expressed by the macrophages and, then, following administration of the cells during
treatment, monitor one or more times for the presence of the macrophages in the circulation. One
could then determine the optimized dose for treatment that will result in the macrophage not entering

the circulation to reach the site of injury.
BRIEF DESCRIPTION OF THE FIGURES

[0059] Figure 1 - MultiStem® significantly inhibits ischemia-induced markers of immune response
within infarct region. PCR analysis confirms that MultiStem® administration prevents massive
ischemia-induced upregulation of markers of immune response, such as MMP12 (expressed by
macrophages). PCR analysis of different brain regions demonstrates that the changes in immune

marker genes are specific to the infarct region.

[0060] Figure 2 - Schematic summary of in vitro experiments. (A) MAPC added to DRG neuron

culture 1 day prior to time-lapse imaging and addition of macrophages. (B) Control unconditioned
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THE FI GURES [ 0059 gure 1 - tiStem si gnl y In
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[0065] The methods and techniques of the present application are generally performed according to
conventional methods well-known in the art and as described in various general and more specific
references that are cited and discussed throughout the present specification unless otherwise indicated.
See, e.g., Sambrook et al., Molecular Cloning: A Laboratory Manual, 3rd ed., Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. (2001) and Ausubel et al., Current Protocols in
Molecular Biology, Greene Publishing Associates (1992), and Harlow and Lane, Antibodies: A
Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1990).

Definitions

[0066] “A” or “an” means herein one or more than one; at least one. Where the plural form is used

herein, it generally includes the singular.

[0067] 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
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culture 1 day prior to tine-lapse inmaging and addition of macrophages. (B)
Control unconditioned WO 2011/ 106521PCT/ US2011/ 026067 nedi a added to DRG
neuron cwoung/@es2ing tine-1apse i magi ng, 30 m nutes pripcT/USROITARFOpPhage
addition. (C) MAPC-conditioned nmedi a added to DRG neuron culture during

time-1apse i nagi ,.. 30 mnutes prior to | ro e.addition. (D). .
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dorsal .colu

. crush lesion at 2, 4 and 7 days post_injury in aninals
Fecer vilh gV BhPETETn o orsclt polh B By Vo d DD R puion Vafele Sont r ol
and MARGactdpRadeed THiOuUps bardens ughd fahye antithey adiyisf a@ir@ntor fifiditrQ Riescabat e this
p<0. 01(two-way ANOVA, F(1,66)=7.05). FErro ar.s indicate SEM DETAI LED
DESCRI PP 1‘%%%%“&?\9%?’6\%[%%6%] Tl{enscﬁhi, Ilqi’i"“% tl]ﬁn":‘fé‘ff“éjt BQE%PCY HaP t@?’i‘i 3
i nvent iadmidiSer&io thd dibjfeedot @eatit. pBarikk catl @rmate ukiag adlie @yrivep Mh0@ e sl viduald
reagents tc., descrijbed herein and, as such vary. The term nol ogy
LseqhdPF FEfied (5F s Phurg a8 Shes PRty TR et ouh o ar Bt $B0ry,
and i s matix bnégadied fiom the Mdividdabat@ fiee aftett Kigh)diasclogasy Onvaikt tainconitn ch i s
defi ned ﬁo%ell %.the clainms. [0064] The section headings are used herein
for ordéani Zat'°6Hal® bur poses only and are not to be construed as in any way
limting the subject matter described. [0065] The methods and techni ques of
t he pr e8] appladmatiston acasgenaedaldiyerpér f@njmedioac edhdbmng dnothero nweabdronal

et nods el ki KIolah D AR R0d, a5 ASRELL bR, Lwar hous, ggneral and nore
speci fiCOTEferelces e Hat are™cl ted Ao gieeidedy TRrolghdat™ Y he present
specification unless otherw se indicated. See, e.g., Sanbrook et al.,

Mol ecul [8969T1 tiomgising” naboy, atitboyt diien liaditati@e thebding tBotederppr neagpsdddy, bithout
Labor ata(ﬂgg%atlﬁ[figﬁlﬁ)h opglcﬁ)t_s)lﬁg bh Qfgatl_e%re 21%18 B)e/ %C@deé. %Qro %%161 nd‘a%&%&%@lon%%m Ilés’sing

Current ocols 1n ecul ar eene 1'shing socl a
(1992) ,x @adq” ldagdngassenahy lcampositAmtthdy oditgss x And yamomattor yhatamhaadompQadngs Bpr i ng

Har bor blealggsregtt 2" He %Srggossitiogotﬁle\%%,i ‘g%é_tﬁgcp ggmprilg{'ng'thc( 31%9 %} X” encompasses any
method in which x is carried out, whether x is the only step in the method or it is only one of the steps,
no matter how many other steps there may be and no matter how simple or complex X is in
comparison to them. “Comprised of and similar phrases using words of the root “comprise” are used

herein as synonyms of “comprising” and have the same meaning.
[0070] “Comprised of” is a synonym of “‘comprising” (see above).

[0071] “Conditioned cell culture medium” is a term well-known in the art and refers to medium in
which cells have been grown. Herein this means that the 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 modulation of activation of macrophages.

[0072] 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 has the effects, including modulation of activation of macrophages, etc. Cells are removed
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Definitions [0066] "A" or "an" neans herein one or nore than one; at |east
one. \Were the plural formis used herein, it generally includes the
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descr 8007 n TiB ERE PR BB nE i B b RN B oSSl R
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t reat ment.._..Banks can be ga e u5| th derlv d fromthe.indivi ? to be
cliyation o ac.ro ages, el or €X, an clfecliy amoun sana ount suff 1e L tO effectuate
treat ecf rom p%‘ sues sucn as acen | Cal COr d
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of two 18(51V1 al ?0 gl? nl}b ect nec eng the1r rallgMI]?l " mnacgorsdlseasetalp H&rg%&lge[reatedm aI; tion,
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conplex x'is Tn conp res and si rases using
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"conprisSin see above).

effectuate a beneflclal or desired clinical result.

[0076] “Embryonic Stem Cells (ESC)” are well known in the art and have been prepared from many
different mammalian species. Embryonic stem cells are stem cells derived from the inner cell mass of
an early stage embryo known as a blastocyst. They are able to differentiate into all derivatives of the
three primary germ layers: ectoderm, endoderm, and mesoderm. These include each of the more than
220 cell types in the adult body. The ES cells can become any tissue in the body, excluding placenta.
Only the morula’s cells are totipotent, able to become all tissues and a placenta. Some cells similar to

ESCs may be produced by nuclear transfer of a somatic cell nucleus into an enucleated fertilized egg.
[0077] Use of the term “includes” is not intended to be limiting.

[0078] “Increase” or “increasing” with respect to increasing the neuroprotective activation state
means to induce it entirely where there was no pre-existing activation or to increase the degree of

neuroprotective activation.
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means arNAaToumnisSedIREh(2po)viaceschteha ., dem r}adol-682a(2008); Hyﬁ‘ﬂaeﬂiztl(; @flf BO1250€. g. ,

rodal atior Bt Tnat] JAFVIRCH Ract Oprsget retd Rr Tl Ho% pEFEE e

anount 1h<s>r[ﬁ>|mtamyuaﬁereﬁca‘ fbi @hdhitig IPSCsefnfl @@thoat fr probemef theh.alt 1Ms0dﬁ§dlb’letﬂ1at
clinical uIt The ect Ve anoun r ovi ed all. at once in a
S ngl o e s s bl SRt PR o e bR eBite t neof f bt fve

anount in several adm nistrations. The precise determ nation of what would
be condbese) edharrefit@atd wefeanundl orayllsbehiasebt assodizied wits onenaimoralesdl ot 0
each subject, | their ize ry di.sea e.or. jnjury
boi g tPLgr el SIS OBRE o hE BB M o 5P SRl o8 Rl e e
began. Iﬁpﬂatsjni |Iﬂeeﬂ9 d rlatiheinarctsewn himixes aftd desiral @Htrelatmme ohder @bt @dter vl
anount tf or.a. |O\f%§1 sul #Clﬁ}urbased on these considerations which ar e routine
in the &t AT USEY"HEr & ef fective dose" neans the sanme as "effective
anount. " [0075] " Ef fective route” generally means a route which provides
for dellDe&di yH@ﬁve\fm ageet hd¢ranathe eégmr gghlagaliiplaest me midicagybt eresenoe of odaticon. For
exarrpl ec’ellsané{%{ reqflIIeI ey r‘?s%[a?edl’ 1nc§&?es tmj QY IgelYé’h%rg Qerﬁ(g{/eg %0% et tl)u%al tissye

adm ni stere rov esired oit 1'6n an anount  of the

agent wf/fmmeemndta@ reé¢seEct aaigberaohe@nedtiog iagbongraradds theendrngd! itipsue alhvmoemeﬂtt :
[0076] A IS s " t ve been
pr epar edp ?B%%\ 1%%5 er eh(?pu i )nla}/ g{r]t%gr\gg‘g{“}aels% gﬂg&r}ﬁé lrﬂéj‘tﬁg‘glos Oesﬁ@l%{;%ll Ibgnd:r e

st em cehdysndedei aaléldorﬁal osput benponeres. Thed dlsmmsde @ipreaaeCBartetryls st efleloghitney.dok nown
as a bl §§I¥H§gyﬁtcell m? Xa\%ru%dg‘g(ln? IQOZOd 56 f46r ¢ E)lrea&oﬁbh %E 91 ro or &I‘VIWV%E 'tha?i% 1Of t he
three primary germtayers: erm ’‘endo erm and nesoderm' 'These I ncl ude
each ofentitted rompartd BNitLARiIE Inhmberp ésvivar ot neitsadtiginal bedy envitpemEs (e.gl, bsnecan
becone th I udi ng placenta. Only the norula's cells
are totlﬁ%%ét‘&éh%%ﬂgrﬁqﬁmd & Oggér{rgésua 'i% tissues and a placenta. Sone cells
simlar to ESCs may be produced by nuclear transfer of a somatic cell

nucl eud0983] o “MAPEN ircdnemmtcapimffer il tipptedt @yl progenitor cell.” It refers to a cell that is not

an embryonic stem cell or germ cell but has some characteristics of these. MAPC can be
characterized in a number of alternative descriptions, each of which conferred novelty to the cells
when they were discovered. They can, therefore, be characterized by one or more of those
descriptions. First, they have extended replicative capacity in culture without being transformed
(tumorigenic) and with a normal karyotype. Second, they may give rise to cell progeny of more than
one germ layer, such as two or all three germ layers (i.e., endoderm, mesoderm and ectoderm) upon
differentiation. Third, although they are not embryonic stem cells or germ cells, they may express

markers of these primitive cell types so that MAPCs may express one or more of Oct 3/4 (i.e., Oct
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[0077] Use of the term"includes" is not intended to be |limting. [0078]
"I ncrease"” or "increasing" wth respect to increasing the neuroprotective
activati omobat®eszeans to induce it entirely where ther ®CRAS2010/026067
pre-existing activation or to increase the degree of neuroprotective

o o dep e rgr | BEYIEN L Rare ao i ob e nssERE debuBhdiye RALEN

r epr ogreanmniel, mﬁy)ﬁelie%ﬁﬁmhl&,t isbyade%r@dudddngplexm@ed’a@uﬁiy gemes Hehatraagodmed. on
the somatic cell | ess differentiat henat e. The eII anthnbe

| nduced it et Brai iR e BRETEEPE $POGang e Baitant SThaye
been daypeverar wsd acg;lgmddlfhm o[nsy bé chatacPiaed ag hlt@hiiye rakit }ehathaatuer édt i n
2006(Cfl th § f temCeII 1:39-49 (2007)). For exanple, in
one i nsEARebCEy %l?é%{?“ I"%’gove Prloger 'Seientists started with skin cells that
were then nodified by a standard | aboratory technique using retroviruses to
i nsert [g«mq;s Thetedomt fadulCeh IMARE iDhth-reftrictone Ti m“etrame,noﬁ hﬁbﬂynmersctnedlcgenes

wer e her as

Fogul aoBReCTE Bl B0 3 Eract SN Splih e bPr Thi R Bindd Hiflsstiner 1 o
have bdéﬁ Phesic Nlob”&dli 0‘37ttdiléesbmliee?l’ Iﬁiﬁm{lf(mnt &lasoliteﬁ fr&mabmiﬁ ﬁarr(\ﬂér Hbge\et ca]ll& ,
PNAS, 103: 3856- 5861 008 c al 32 567

Hanna e‘){l urlpoéee fl Afe?]f %?otenat‘lﬁlldh e b I |1?]Ckoverf> sequ yI

Cell, Zoﬂﬁ&po‘sa@of(tm@ﬁlﬁz):ntloﬁhmspbe eqLexraEmce)sth@e eelisrfustrcpmgmkeld MD@){P(E ef eserigle for
t eachi ng_ | PSCs ods rodu I,n al so pQsSs bl e that
such ce fcnp%%nﬁo @6%%86 ﬁm% |cd(1:utlh? Elrngm(a:r nd| |I%Vﬁ§u°(ne>%posure to
specific agents). [0080] The term 'isolated” refers to a cell or cells

whi ch dPeB4hoM/E¥S wpreadngsch wotehpripmeveoproganiter @Hlpbgulajtonohml MBCrtuedailtiel (E v.ar
conponept s I t hgtahe I C ri ched
popul a??’éﬂ@@ﬁ%lO?l?S@??%)b%éFa% 1rd%raseﬁier%%§ué %ema?o][ 2§5é?5(\)/¥2\()§1)ce Fyes. ﬁ\g] ative
t o one apd (dr ¥erddilhierArmeV ¥ Acypde, PI8:38113233 @200 Jigng, ridrey alg uktpub@natplOBEBLH-
However, [ e he ter does not indicate the presence
of only ste%ﬂ)ﬁ%ﬁ@%n%&?ﬁtaﬁ ﬁ?tﬁm gﬁr@ﬂ@%ﬁgte indicates that the cells
are renoved fromtheir natural ti ssue environnent and are present at a

hi gher [0t edbe mtm SMubiSteotiipahedade@anh éor porlirplepdritin besed puithedviABGE of U.S.

Accor dllﬂgtlny No. %15'0%9' 1%[ eclqlon %gilbl ol Qfékrﬁtnl&rp Qer Y ! ay I&l&slaglgedl a’Bg\Leu q@ulﬁgéeln(@ tisy pes
in addition to’'stemcells r¥a t| onal ti1ssue conponents

Thi s alp@asdrmchudiak pr eeélseﬂuremn@tmdﬁsh&gfosweﬂnl thd(llél@h‘i mpbsatiporpagicatagy elowa cell
may have undes 30, 20, 30, 40 or nore doublings in vitro or ex vivo so
that it F%genrlglgﬁeqé clgrrpared toits original nunbers in vivo or inits
original tissue environnent (e.g., bone marrow, peripheral blood, adipose
ti ssue,[0@Q86¢ . Yhis [appigagon rrfapo rriOéularngareacmeefaetrlvaﬂﬁml Wiith oeseest tatbie frvention,

pr Ogemtflé){nogtﬁétl)lg celllst calh?ef e?ﬁeccretag: i tﬁ@!nhcr&ﬁ]ﬁ}ge ﬁc‘f‘w;ﬁf?)‘h stk ﬁn%a’/eﬁin&e%% %ﬂ\@el | or
germ cel s sonme characteristics of these. MAPC can be characteri zed

i n a numiseheges.alTibey. kg Mﬂé\dae@@r flqgstcawns, Thisaedn st indihiteth ae skirtleradelbramvi ty to
the celd g t@nhd IPRYs WL RrIhIGRVEERAed EWM £ &1 Mb BRLEHIRES, be characteri zed

by one or m)re of those descriptions. First, they have extended replicative
capamt in culture wthout being transforrred (tunorigenic) and with a

nor mal [RF7Y ot Vpemagatesty-acqep@hie warjicy iy @ny pramaguielly-agsepiglnynedfinndsy éhet han

one gerdayd @¥&fn thd H&Ebn@ﬁwéﬂ’t\f%n 0Kyl 4 mEdHiS a9 8Ech |1£Yo%{c§ty (dell SnctabSINAP BB Md
mesoder m and ect od ernl? upon differentiation. Third hough théy are not

enbr yorthelikst dinis campaibisywigleadminigraian o hapiepteisy vy parné%n ‘PPa‘FSR‘é rikerefpret figr eabl
pri mtldégvegﬂddt;exﬁﬁg so that MAPCs may express one or nore of Cct 3/4
(i.e., Oct " WD 2011/ 106521PCT/ US2011/ 026067

[0088] The term “potency” refers to the ability of the cells (or conditioned medium from the cells)
to achieve the various effects described in this application. Accordingly, potency refers to the effect
at various levels, including, but not limited to, reducing symptoms of inflammation, modulating

macrophage activation, etc.
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3A), rex-1, and rox-1. They may al so express one or nore of sox-2 and

SSEA-4. Fourth, like a stemcell, they may self-renew, that is, have an
ext ended wepbiic@si2zon capacity wit hout bei ng transf or med PCThiS301m@269s7 t hat
t hese cells express teI onerase (i.e., have teI onerase activity).

Accor di . he cel e that s " MAPC" be, char ac er| zed
Al R R R e IR Dl e NS (R AR e
novel @ﬁlee’ﬁlhl@fsless[dﬁ&&ﬁlhatam&:llttﬁfem " adul t" in MAPC is non-restrictive. I t

refers to a non-embryonic somatic cell. MAPCs are karyotypl caIIy nor mal and

dO not d& Og' L rlf‘)g'et (r)rra csellé”narev (I:eYls Proguce 1?'r(1:r O r?ntlats on| of a s ﬁ(?h Have some at ent
3 escr| be a uri en ce ate I’OI'TI one nar W

Hovvev e ot gk lbof the whardvtepiktins i |oprlnt:e reﬁrmlallmlffklentsatalmﬂégahy dbéffred pmgermbr afis pmthe nti al

have been‘ di scovere sequent | f ses of th| i nvent. may
be equi¥alEiEe pro%eﬁbosrece@e’l qu§ P ‘Px'ftggetg i agﬁl)lg lei? tw aEspseCl i A iindly
descr i pliffeasiaefl célhgpd/ARE typepradenic@l’ bs k'ﬁsred! uptlhf‘DWrd@ﬁh iMAPGOedS mnalltrmt dfest he

| nventi o bove 0 re sent re primtiv ro eni t eII
bopul at2Bn i Reiigel {0kt ar 4 PERnE T 1 R el S 151 G55SR ety

Jahagi rdifarentiBieMthan éte padgemtoExepl.Herratol 29. 543-56 (2001); Reyes, M and C. M
Verfaillie, Ann N Y Acad Sci, 938:231-233 (2001) Jiang, Y. et aI , Exp

Hermat O|[00£ﬁ8 Oggi te]?lﬁg %1121((3%0221 %e?{]}% gn‘Jhlaarh? fo Prevein&' as wel’l asNgecrease’ lzrlljtge conteixf of

(2002)) erm name for
pr epar dteroent &s gddwa’ tShe cidP@svaft obJaiSclideae emt orNoore ¢ligdd sy'lﬁﬁtpms & clingal

non- emryoni c ste m cel. ribed,abov Mul ti
or opar oyt ncy B pRRILAPREF Rl o5, FRAGENGRE AN, W] of BEbLd o
appl i cdife Gwalthpaf the eublear. | 'Khis dlsmwphe@m/@e nndgriging b@hngrcalﬁﬁectmuc[l @9&6\]101@1‘»@—

appl I Ca}lﬂa%‘r{lioerg/er{l u?es ng(glillat qnl (r)][gmnglgpeha esagf% atﬁe en res?]h t "of wﬁl& w%ﬁlaelg;t fo the

i nvention 1"at ory tecrease
acti vatmhorsitealueeiemerlauﬁcﬂffaptsDﬁmﬂmalqnn (V% macrophages Thus the I\/[L Y%
rati o decreases. This can be indicated, as disclosed herein, by changes in

the | e"[ﬁ@%{}ﬂ"f‘s&@cﬁhé”gg | (]‘eﬁ%uﬁr edé’ﬂéﬁ?e%\%f & é)‘é‘{eh& Ml%a@g J}{gdlﬁﬁl%%oxﬂm%ﬁge

[ 0087] r mceut y-accepta carri
phar magettationl day nwer elgnteding (m‘@l agsayl. asoldting @éleklsandlsed celh fThie cprldsente a

i nvent ' Bullalt%ﬂctﬁ'at %aﬁﬂ%ﬁég}p y tﬁe{'natgé;}lﬂrél(?gggéo%hﬁyon 1‘1:(941 Lvhgﬁtﬂ?ebc% I\&%ﬂsoﬂ!_e'd ﬁnd

the |i l?e is co nistratron to a ect 1 n vivo,
can be Tjee“@arenth@pléfpopléatwﬁ dﬁfe@etblthfderQeys &na wlmelathfreshtecte@ 0aB8jre Thédetler m

"pote nC?SS eﬁtefre%éé Qt & atcnlglh[alb i li“]j[r}élag(];ns% P% & eal (Jge é) %Erggogg lftcElﬁ&qg 1sgﬁﬁh lﬁ%}nfar om

t he cel to aC|evet e various effect’s din I's application.
Accor d|rmg¢cyp0pp1@tuen@>celﬂse3ﬁ end Yt io whidh 2 isf amekpatsovandi Yool exetreuld peiclagdiyrg, but

1t TR0 PR LN TTBED 0 e oo

one would classify the progeny cell as having enhanced expression.

[0093] To select a cell that modulates macrophage activation would include both an assay to
determine if there is modulation and would also include obtaining that cell. The cell may naturally
modulate macrophage activation in that the cell was not incubated with or exposed to an agent that
induces modulation of activation. The cell may not be known to be a modulator of macrophage
activation prior to conducting the assay. As modulation could depend on gene expression and/or

secretion, one could also select on the basis of one or more of the genes that cause modulation.

[0094] Selection could be from cells in a tissue. For example, in this case, cells would be isolated
from a desired tissue, expanded in culture, selected for modulation of activation of macrophages, and

the selected cells further expanded.
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[0089] "Prinordial enbryonic germcells” (PG or EG cells) can be cultured
and stinulated to produce many |less differentiated cell types. [0090]
"Progeni two 208l10s321are cel | s produced during differenti &Cirars2afi/o26081 em cel |
t hat have sone, but not all, of the characteristics of their

termn -di.fferenti at ed ogeny. Defined p eni such as
oar i 20951 R o R bR ESHEM i o B B EE ooty sy g Fre
speci fidf @ celleinmeunatd youdd bE esseyetlifat adduteioh of ypatichhd thefdphiges agemictcolls' as

usedln ronym " MAP not limt eecells a particul ar

- eagatseg ELGRTR: e art fT pf et sulths uer ek ¢ fore hi gnl y
differentiated than the progenitor cell. [0091] The term "reduce" as used
her ei n [6@9%ihs Celds cmum\/aemtbeaslemal for ashadked meaigktion of dctheationnt mi(drophfagdsr éathient |
to “r edcléjlscee%e cﬁl El}lon F fom Bvlh K?h enBancac[rgelllllg (I;b in alrea rmorgl)l[a?es?l] ac{1 aon of
synpt ons f'i R Aptom i s One (of nbre) tHat Nas or

| eft unhdcephads. Enhnzeg@itmmlaunmaf:hctﬁmdnl”tﬁ“ rﬁ]&lstﬂjph;ﬁgyés ﬁfeaﬂslaf laglﬁelneaérﬁg’e)anﬁfuntt he
subj ect,. This es t nder bi ol ogi cal effects such as
Feaucs e pRdaRBRE) 5 s bt Pub R PG of “mcr ophages. ete. . Che
end result of which would be to arrellorate the del eterious effects of

i nf | amt8@97dnTh¢ PpaSR] pépaaltiemtfiongWhB;hcteé lenkvntdrl eeld &ss salaettd| wayelbe csflbspmidhcy
bosay) ToaTRh Bk Ak CRGUAR BHE AP Lt Qth of 2PRALA S0 1 KlBtR Y

t hat has caaﬂalsglgbrcenmd)remhyoo@lhamﬁ aslsvef tpwe eplts @wekll ppoplor atoduiatldnrcofrar:mnclhoit he
cell was |s | at d The ati.on.refers o) th Rarent . cells
From winehoRHE" EEonult QonB AR P o RERIEL LM r by B BRRSR 5 p
-> Fl rtehttg tbcnsdiis pvlmia godulagion ef hctipatogerfiyacroBmges indwkt) axd iben egwhditgdhofer om a
m xed pcg%qt talreOI’Elltu all gflangedx and Y, in which X is an expressor and Y is not,
one wou not classrfy a mere isolate of X as havi ng enhanced expression.
But, if a progeny ceII of X is a higher expressor, one would classify the
pr ogenyi0@38]l | Hawetravicty nanbarieedd evihr @s gir grpre [agl@gi&}iatmillwher@t: ngpdalelién vhat
nmodul at i I ot ne if
there i gt?m) ulog?j? %ﬁ&aa df HE{ %%?QSQ@H% %(I:I}J%{dhﬁg‘g%gl r}llIll H@Qu za?iﬁ%:igt 1?011%%1%5@3' I
may natpepdhtions merbd ataediecrhepdeagdulatien. vat i on i n that the cell was not

i ncubated with or exposed to an agent that induces nodul ati on of

activat b@@ Tfhfr‘e Eot%luiaum n&%bs@aﬁm‘éﬂﬂ% g&eg& ﬂleﬁn?tqg'g %e?e{blé)tilat aPé?iFh@
actlvatlon prior conducting the ass t1on coul d depend on
gene exprdsgindpbaimiiedrcoriaipy dtl¢asinl 00 ghtde e@dlpldtomeélémen which gphanded njpdslaionof  one
or nor g Qd(ugﬂthﬁmlg:%@f(graﬂlp% 1e9§f“f%60 BP&!Q Ic@ﬁs' Stl[lQIQ)?e %re@ﬁ!bgpgtl 1083 i:(pé)dodof l?l?e from
cells in tissue. For exanple, in this case, s woul d be Isolated from
a desi rcekﬂs tiadlowing teertignid &us suh-pepYlatipnecan beree@\tee%i ffocm thenbdigtogericows repulation

act i vaty,qh,of -JIREK a%q&ﬁﬁl uqudmﬁer% figlefaghtd s further expanded. = VO
2011/ 10g521PCT/ U82011/ 026 67 [0095] Selection could also be fromcells ex
vivo, such as cells in culture. In this case, one or nore of the cells in

cul t ur d0090] dThye. desied, Eaels of megelatian plorstivgtionof imagrPrged Mapde ribysh dgpe reand
the celﬂlglephta@maqdetshata R PREEnS AuBabd. VRS QA IBRCHAPRAPEInE Phflybe

further ‘expanded
culture from a tissue and expanded and isolated by culture conditions that are not specifically

designed to promote modulation of activation of macrophages, may provide a parent population.
Such a parent population can be treated to enhance the average modulation of activation of
macrophages per cell or screened for a cell or cells within the population that express higher
modulation of activation of macrophages without deliberate treatment. Such cells can be expanded

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

[00101] “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.”
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[0096] Cells could al so be selected for enhanced nodul ati on of activation
of macrophages. In this case, the cell population fromwhich the enhanced
cell is ovDannews®lr eady nodul ates the activation of nmaecoaisages260Enhanced
nodul ati on of activation of nacr ophages means a hi gher aver age anmount

act i i of . macr ha t han t he rent on 0097
b 1 R et g Mg M IS R Rl o L el
subst armﬂfeaéﬂtmudﬂopmgmleaus alsb peodaanprogealy| Ceﬂsy pa) are Gge \t\mhctea ia hﬁtadrdshuammh an

enhanced cel |l _fro latiaoan is to e.single cells qr.cel.l pools
o ne Ry o RaThe &g PARH Bl s e S P DAt e S Gheed?
macr ophal @st ha d@blif&lrefhtl@ﬂe@ Hesexthplt, byadudicad ttaylsﬂaip dyuhatoa viithen @t ipvaitive Rteaf

rracroh 0 otreatln the cells with a nmopdul ati.on of
T P BTt RSB IR St AR P of B e P ROl Seprfon are
nat ur aldxymglanaineedet af. (m%]e Moveruen3 (loeh)l Yidgaey al),e\’dtzt’reaﬁt1664§\/5481(2ﬂ)ﬁb GtiaphOr e

agentst at w || I n. of ge f the
endoger?{) Negtt &ﬁ@g%ﬁé@@& ??11@ aSh’s‘JﬂiBE’téf f%l 6{%3 62%@9@1’1@% 6g'd§3ﬂ Hti ons
may be 44ssat-ety 2o07ehanaeahmbdetlaht Con131LBORI?P (A0D7t he popul ati on i s not
substantial |l y honbgeneous, then it is preferable that the parental ceI I
popul at at, ed .Son s at t he | at or ce type
PP unt Rk aRRE RS RS RS S st #bs ArBiralotir P oo Bf

t he celdkxposu@nd agthididal Bimil@nqnﬂefue mabloy in atzo Hﬂawbuldﬁalﬁﬂﬂlecﬂedﬂﬁh@nlﬁmbh S Stem

Eglt le(l’)\(,)\ng ggsegg:éjogr%t nge f]ér%VteQ IfI‘SOBlS Lh?ﬂlgnvé\lﬁg H% Zt IS(l?lC Can{elragon Ia%Fn%Vgra%ué%mearogher SOlll‘tC%S
expandedch s dﬁ!ﬁywledbodl[:d)&]lxﬂ@ﬂgh'ﬂmss pardBfS ccrneﬂeﬂee‘emb&omf: stmdcdllatlm dnat dfey are

act Vatderlved romrrgn(%lgrog 1C Essue rarlﬁ U E not 1rseet ! gntltaerlrel hi %Pmass m ce ma a éos I n a
gi ven precedi ng papu ST BATSFEY rer e mpeh SE MRS it ™ich pYr

cul tur ebefpmm::@l IiyllﬂImIchg]gerex pandec] widstes etlafuadidnyintoul ﬂourserm@ndsubln ans t hat
are not, éu%eecf ik Oen[ ﬁf gned to pronote nodul ati on of activation of

macr ophages, P ey provi Ef’e a parent popul ation. Such a parent popul ati on can
be treated to enhance the average nodul ati on of activation of nmacrophages
per cellD01®A] sCS@ewédméam a gergbtate, arch@eh hmmmat, kigh as hdwpap Manmdnintludd, betxpr ess
hi gher ivatio r es W thout deliberate

treat rre 19015 %Et lﬁ{ a%$ dog bEe Segorggr? %taﬁlggﬁg?b provi de a population with a
hi gher (de5| red) expr e55| on. [00101 "Self-renewal " refers to the ability

t o pr od0@@st edh¢ an ethdapgytitaly cseeive empins” tebpyd tndhedinfoiara at pgeni daterpipeeé vt i al

that i - i r in
s con AT a Rk PR R M 2o R ST W B Pk 158 0oy

" St em cebits nyaplaag clbk | survinebilica ot Lthelepag@tsemcvorr whibitabve(ti clenical pymgemg. wi t h
t he sa L atl |5 I at are
e rentirel e i QP RRLET A W AR R ARnRE BEUE TR BUEhGG B
i nvent itgatmeats shag impzeel a swojadtd qaalmofeﬁeewpafstb%adqm anppieftey dissicatuedme @bl t hat
has de- sgl Eﬁ&rtﬁé}ﬁéeﬂﬁ&ﬂ {fQCrthg élﬂ(@[ﬂl are %dlg}‘jagke?tadfne(ﬁ préef (ﬁrdrdlpa)fy ElHﬁ LPie \Mtt h a
nore primtive introduct i specific transcription
factor sThus)rto bye@umeamsetomwmr sygeen fungunt.onidius, |t®ﬁtsmg Saeprevear OIeaaafm@taee angy | mut
et al. 97); Ying et al., Nature, 416:545-548
(2002) ; p%?fog{c Syéﬁ%m%\gl%’ﬁ%%“&@o 1199- 1203 (2006); Takahashi et al., Cell,
126: 663-676 (2006); Ckita et al., Nature, 448:313-317 (2007); and Takahashi
et al ., [0@38p] K “Hrea. " gBealigg) 0(2@@?1)16115[ @0 1o3] brpedly ff ihadipn [oath drventiop 2l sachhe
caused SQMq {eﬂﬁ' e%‘fﬂpgéstgst ﬁlt)héjgth&fs Iﬁrg\;ehf?ﬁgn aﬁl@lm?ﬁ gdﬁlhfgftm X&O&H'hg ;atcfefu':c}erflg}ySI cal
environnment 1n vitro or in vivo that would cau edifferentiation.
St em celybigneios.odisrase. e oder flakeeridup @mces@n@ﬁhbramg those that intqitere wih gnd/or result
terat oGaf,ch HOfXBy. afda s %u&kﬁ%leﬁf?ﬂ%{nﬁﬁﬁo& U&de%%ntemﬂ{lé{ QIe @01138&’ Iofi‘t%e (REddgquah
these can be consideréd enbryonic stemcells in that they are derived from
enbr yontlerstt mélgamatign; thay inghndprotlingalhedatiingental gueroplags mﬁléatloeeﬁ R corapo¥nt. St em
cells may al so be produced by introducing genes associated with stemcell

functi q@p1oRf O-@aliaRR* SELREEkirm SHGR: &t@Nof (RIMGEHoRIME LRBEENthasSt &Mics! | -

expressor with a desired potency. This is so that one can then use that cell (in treatment, banking,

drug screening, etc.) with a reasonable expectation of efficacy. Accordingly, to validate means to
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[00104] "Subject" neans a vertebrate, such as a manmmal, such as a hunman.
Mammal s i ncl ude, but are not limted to, humans, dogs, cats, horses, cows,
and pi gs.wpQOmoHHs2The term "t herapeutically effective amounS20met@ss to the
annunt of an agent determ ned to produce any therapeutic response in a

T oo GG g s UEeBh ol AVER R ARE Gy £9S M alay

SynptOHBﬂmTﬁﬁ@hﬂEﬁh&nﬂhaﬁhﬁteﬂkh@ﬁﬁ@euknﬁ@mbyeﬁ%ﬂﬁQMMM&wMM@hE&mhh@hM@QHIng
of the ernt used herei clud t r eat men t hat r. ect's
ol 1 oy SHRAT tFEE Sl IS R el TE e e TR R B R e

Such t hensjpeti cal ly effective anounts are readily ascertai ned by one of

ordinary skill in the art. Thus, to "treat" means to deliver such an
anount .. Th Sy treating can prevent or aneliorate any pathol ogi cal synptons
of infkann§¥+on. [00106] "Treat," "treating," or "treatnment" are used

broadly in relation to the |nvent|on and each such term enconpasses, anong
ot her s,[0QI08V efihd prosentaimedniion edni tegpradtiady, bfetfdrarbg;y usimg stemi ofs af detbreicepaycs,

dysfunctlon di sease, or ©) eteri.o cl ud t hose that
interf er e Wll} ansn 617)n—human P?a??s omesgl mma S, IPVGS?L Iid otHer non- ]égSI L algfne

Foma t era i'ng an un
|ananﬁﬁtsnyﬂmmmmmaenmtmmmxmonM$heﬂbdﬂkeMﬁtekmthe |nvention, refers to
inflanmation that includes clinically detrinmental macrophage activation as

a conponent]hhggﬁg tmng@hidate" means to confirm In the context of the

i nvention t acell is an expressor with a desired potency.
This is so that one can then use that cell (in treatnent, banking, drug
scr eenilAL09kt €he mesit igll studied siomadsll és bk pabtyanit samekll ¢EG)a diyhas Apléoitedisaldl v, to

val i dat,g, OBANS hfi oYtQt &%ﬁ%@@é@ﬁ%’ Uﬁ%@%ﬁ@%@@%&%ﬁﬂ th@tltn@aéeptnta@s gells,

havi ng been or|g| avel/ esta as havi ng nodul atory
acti vi tihe blaﬁfO«fyat:pr C¢neb¢a|f1¢rwteﬁétonaéltei primyrdialTaerg), callg|df dapesoimplantatiogeqnibfyocat i on

event Qg 5et e@}ﬁ%ﬁg AR il%) |y g gicﬁ'geu"sfﬂﬁveocfe&g?é?%d @stt% | kL QR4 Y, the

fO||OMFUp m nat i on. e second event Is referre erein as
"val i ddtdinpmaty different animals, and more recently, also from non-human prlmates and humans. When

introduced into mouse blastocysts or blastocysts of other animals, ESCs can contribute to all tissues of
the animal. ES and EG cells can be identified by positive staining with antibodies against SSEA1
(mouse) and SSEA4 (human). See, for example, U.S. Patent Nos. 5,453,357; 5,656,479; 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; 7,145,057; 7,153,684; and 7,294,508, each of which is
incorporated by reference for teaching embryonic stem cells and methods of making and expanding

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

[00110] A number of transcription factors and exogenous cytokines have been identified that
influence the potency status of embryonic stem cells in vivo. The first transcription factor to be
described that is involved in stem cell pluripotency is Oct4. Oct4 belongs to the POU (Pit-Oct-Unc)
family of transcription factors and is a DNA binding protein that is able to activate the transcription of
genes, containing an octameric sequence called “the octamer motif” within the promoter or enhancer
region. Oct4 is expressed at the moment of the cleavage stage of the fertilized zygote until the egg
cylinder is formed. The function of Oct3/4 is to repress differentiation inducing genes (i.e., FoxaD3,
hCG) and to activate genes promoting pluripotency (FGF4, Utf1, Rex1). Sox2, a member of the high
mobility group (HMG) box transcription factors, cooperates with Oct4 to activate transcription of
genes expressed in the inner cell mass. It is essential that Oct3/4 expression in embryonic stem cells
is maintained between certain levels. Overexpression or downregulation of >50% of Oct4 expression

level will alter embryonic stem cell fate, with the formation of primitive endoderm/mesoderm or
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Stem Cel | s [00108] The present invention can be practiced, preferably,
using stemcells of vertebrate species, such as humans, non-human pri nmates,
donmest i c wOi2nEl®es2Mi vest ock, and ot her non- human mammal $CT/isesd/026v67 ude,
but are not Iimted to, those cells described bel ow. Errbryoni c StemCells

00109 st wel | ied ste ell is th st em cel ESC) as
L e ke Bt en e DR iRt shbekt SatPe SRR eI is: huti
These deder Sceﬁrrﬁasdej’ells/&ﬂ fidt Opturdigoent. nrleszteatdeﬂhéy mﬁ"&serﬁﬁtetdmlgbihasdx&wﬂiry@tc can
be derived fromthe m)rdla s .of .a past - Iantatlon
Corbr v ooty Rebif s F e ST E&seribyOkalelh b WaTer D ekt anefTos
first fanoin these:, imptudank ailﬁdilntafnl’a@mopi’&d]cyleddzli Bmamﬁum daE) phasand embry@logy.

tl d h trod i nt
e L8y LRI PO B SR IRTS LAL  SHESH L,
al | ti asumserafell tnhies. anhdBdr . ralsSripich ﬁ&ﬁﬁhﬁl&dd&ﬂplﬁl@dteﬁie;ﬂtsl Ndnegl daynepadrtad ve

stai ning, Wth ti bodi e i nst SSEAl nd .SSEA4 See, for
oo il AR AR e IR DS ST Ming TR N RS R TR st
5,874, 3&9_con‘.ﬁ),a&ﬂ:(ﬂmaﬁﬂ3a iBsubdQuehd9 d6fink8Qo &ikQhned cA0Ma80Mid i6 déBrebilhied by 4136, 701,
6, 500, 668; 279; 6,875, 607;. 7,029,913; 7,112 437; 7,145 057; .

7.153, 6@2‘3”%%* %59 ngea@gula%@hof&%an%fn&%g @inoHy J%BY%Z éau%wtfogfi?’@ﬁa%onf or
t eachi ngpmnibétym eI adll emlle@lnlnﬂtﬂ&iaﬁgemtfdmﬁdlsu(ﬁ]fduﬁaé(ga%gulalﬁtdl evapadelilingnbifaem

Accordi.n and .met.haods far n and| n hem a

o |- kBT ) Tohe S P AR R BSE b At PBE PR phetOF S
exogenais ne yisakiahespibavie been identified that influence the potency status
of enmbryonic stemcells in vivo. The first transcription factor to be
descri bed th@ é% | nvoé ve?t( hn stemcell pluripotency is Cct4. Cct4 bel ongs
to the PQU ( ly of transcription factors and is a DNA

bi nding protein that is able to activate the transcription of genes,

cont ai r{D@ﬂglhnStemt @ttehhe sequénibecal med tstuve dethapethenttti dharapfietized nis tiiee

pr onot nhapg n t4 i [ men

0l cavage SPadARaRaT el AR 1ty RRLRRNE e LSRR plfl /e
The f ursotface nm@ﬂ(e@catnal Hin¢tentlochagpreagss.di Theyr bnei laden osplaterd tionn QO@e negoyi .
FoxaD3, t In Rex
0 st M, ey RSP ATRAC T bR AR LTCH solde
factor srnulmoi@;iemaitoe@em tihea@est 4 Wimnatgnspiatted tlmtaristhallypltmdlﬂte@fang@&ﬂesh@x paessed
in the j cell La t ryonic
ot em odrfnaps e enRS st duab Rl Soel Ml 3o LRERLEIRR

downr egeblat Thep caf alscBW/&ldﬁcedxﬁt vhdengp serss sadirehaxak kellpivisionl S@r fcerei&arypimlésst em

2011/ 10669 B P 0SS FUTBes YT Rt ey Fro RS SEGEA DS
def i ci ent92&adrspogs detheﬂsofmr tiwlating hbinas haoyst osteay semyoroidinstemereprogaitbr mass
cells %ﬁs. n@& pe{té{lt %)l X §§27 rgfogtg@lgmgrgﬁ%agép%%ﬁ%g%ﬁ greallgg P}o &hitors, and

extraenbryonic rop I'I"'neage ranscription
fact or ,appopaate prstir madm teggéataoy thgrh e, ARdPdtet Noeh 6303 nemm rat i¢thodt 0

t Wh
o SRR LA e MRS E RS0 3, af SLIPL OB
expand destribgi acaulclh_yd Dﬁte@ortshjutm&hlanancleinphMS@d de@udoitmeaﬂst rangdinglyt HS(_ds h@ict or
requi renqet‘%()%r i#%{a%iﬁ%%n%%?an?%é%%oﬁge w&ﬁﬂi?o%n%ﬁh%r 2 celtic tribe "Tir Nan

Qg": the eve n vivo, nog is expressed fromthe stage
of the compacted norula, is subsequently defined to the inner cell nass,

and i s [BOMA} r Agethatsed @Yl thdés Wetpkmmndn itgrartsis dyencuiBbsiem egL(Mdi)oThek CN@nog
may be i f u | s
and to TPRUTERT o1 o et n R E Rl B b e R Rt |
enbr yosyiva, sglrdtsemm adllsday bs islucedgnprdiferaif ag will s dgbeningatd idp adteomy sitpes ofai nl y

! . p di . i
&82 wag%ﬁgfﬁé}d@glm%gﬁwggn ﬁﬂg&gﬁgdﬁn%]tﬂe Blcc)lln, hatd rsﬂ:ﬂlb(!eﬁs g éﬁgﬁﬁ and generate

neural and glial cells. See, for example, Gage F.H., Science, 287:1433-1438 (2000), Svendsen S.N. et
al, Brain Pathology, 9:499-513 (1999), and Okabe S. et al., Mech Development, 59:89-102 (1996).

U.S. Patent No. 5,851,832 reports multipotent neural stem cells obtained from brain tissue. U.S.
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[00111] Stemcells have been identified in nost tissues. Perhaps the best
characterized is the hematopoietic stemcell (HSC). HSCs are

mesoder mwonbuedex2el | s that can be purified using cell ®orfiseaoadkers and
functional characteristics. They have been isolated from bone marrow,

benmt o areasie 3oL iarm @S mpet i g Eortori Sade i S Talth®

t r ansplnanit 664, r83and 618h91553yrepd$rt‘ diuad @hnhamnhaiah seurbilheyst aan celepapsl Eiac Nhe

erythrao tro h|l-rracr kar yte, an hoi d hemat opoi etic
cel | pos oIS HGRRE 5 SRR LR GE b rubntou r PR ARG
di vi si anultifp@aysialfl OKS exanglle, WU.98/50Pzd ﬁfdltWNO@)/OlﬁS@ﬁif»oB%@nerzﬁl,oﬂﬁﬁd Qoktion of

5,677,136 97 9 and 5,716, 827. U.S at ent .. 5,192, 553
report &° W’@?lﬂ@&lé? ﬁ .Cg'iﬁ Oﬁﬁgﬂ% %a%%awgeﬁ%tpéﬁwwsf éleda|hnﬁa§?fa%88§%f’eﬁuaoné em or
pr ogeniprairsee) |USS Hatehi NP&]SLSEHSI&N@&poﬁs wlital 8i2ih deBPpotthiSedfisra ambg OBt G@ehraihi C

" generit iRt i P GRe i A ERE s Be Tl iR TSR Rubiiad ang

devi ce dwor cul turing human herrat opoietic cells and their precursors. U S
Patent No. 6,015,554 describes a nethod of reconstituting human | ynphoi d
and de r ds_ fq |soI and
expanailfhenfdhes caf Fh Bkt vk Ty GRS Fnidbo P o PuhMAM Shar s
vel | - kndse) MStsearadérived ﬁbhnethﬂemb@bn% ﬁmmdemh hnc( MBSOk 1s0T2hl®B@0rﬂ @hang souaces,
prolifer i.vo and contlinuo r t neur

et s e Bt e 5§y Bt Bt P SRERREGR &nFhm 28, G R EpORo0R0R

prol i few&teczmsdlﬁﬁaiehtla&smch fnﬁ@r sntadatel nmua; (ihcilfd&]gerhlhscle)/bﬁ& oe[rtﬂlamu rfansndand
glial eIIs When tra oth neura em cel | .
Onor af 1ok HIRSR sbBRERR IS oI S ReslPHEy SEMEY 2l v
Sci ence,8228735; 154833-09413373(62596}03 8375\3@@&?[67@. Nd 5@273440 Breailso H%&tngﬁl BO Y al,

9: 499- mn{ 12%9?4 1%2%9 abe S. et al., Mech Devel opnent, 59:89-102 (1996).
US Pa g 2 reports multipotent neural stemcells obtained
frombrain tissue. U S W 2011/ 106521PCT/ US2011/ 026067 Pat ent No.

5, 766, 90@ 14E pAndtker grodpie Phap slelisehl @l tisadiposeriereat adult smfemedjlsaADE@mw@chleres
U S. Pat 3 f gqmgaé neural
crest s agér}f”%egf) %Olaéilﬁ%%l ﬂgﬁ e’ﬁ[&glﬁg&é%%gg%g rcevé%ﬁbp srd:é%%v?qttrh 0 genera %on of
di f f er entlagatssd AESCoas stmibmircmtyuwas tcoMSﬁiartﬂa«Ied dronnheint npotentcelt MENSist em
cells. : 5 n f

neur oedjl\é%%ﬁb%?(o 1%)0%2:? rg%]@g%%/%)cgﬂ {% tgejgl roc lg"%gs e%&%%{] o %lfﬁe%sl %% s“%b&‘é

| i neagdat meicld, ciréldgan endr ron@hs. p‘kexctlm@ oflsolattdnﬁas Rah éﬂtrﬂNdm B,5088),582934d2port s
neural stem cells obtained from enbryoni c forebrain. Accordingly, neural
stemc n e I n the
art [ O ISE OBy P bl B A B AN Py P 2
ist he Stﬁes@&iehyﬁ’adpats'q%ﬁnncféﬂsiwl(lws(a)/e alvBEsn sriecavilyelts” P tthest elntiryokal
mesoder [ £ WaRYE S

rrarrow,%grg?d Zér??al%% 3§9g§1 @téég‘gﬁ;cen%@a ﬂg&%ﬁ?v 2 chﬁjl ?gggg!ﬁ gal ﬁg&%t hers.
MSCs caklisdi ftfabr Bepuioddge. 9rt78- 6ﬁﬁh1)9981)esoder mal tissues, including szcI e,

bone, cartilage, fat, and tendon. There is considerable literature on these
cells. @@ﬁ6 f@ﬁ’lelel)ﬁglrgﬁll ?on}é c«S,lls r?e'atto %pga aﬁe %ﬁ@ff@x@gnauﬁ %06113[2 es%f ﬁrye 094
5, 736, 396 5, 837, 539; b 837, 67 it 827,740, See also Pittenger,

al, Sciteam@e ez@mfommcgelmvaymlgggqe b{lt@@qa%]hnméttmePHSefxmmelheaﬂ carl Biosl Qseest em
cel | igy 39bRRSRiAN, %@b@f&%% SHETRGASy SAPRGR oS moIdY fy 1D8E hirARbLAL ed

fromfat, typicall X posucti on by rel ease of e ADSCs usi ng
col | ag@ﬁ&b@atrm[ﬁg@ dk é<E| <rh41ar9temnCﬁﬁn9/1 6\%9& (2093 Nsasalldemtryendec-filkeosisth salks

Mar r ow, gGXe ARt et Taf‘afpf!y&zol ﬁhapr%c%k Bl &b fs IS @bk ﬁ%ﬂb{mﬂpﬁﬁd ¢l Sud em, f/:@t
These ceIIs have been reported to differentiate into bone, fat, nuscle,

cart i | dgbssuaRerendladoh83- YA Dhelingleriyesiairesuison (hema e nNded hied TTHTY, S.
2005/ 03592 and QG Lker Y REE (B8 GTLAELIS Nolt 0030659410 Wy 18726}, dupbude
gastrointestinal stemcells, epidermal stemcells, epatic stemcells,
whi ch v iainserppyeied by eafme fayegrhipgibpsg celfsPot t en, C. , et al., Trans R Soc
Lond B Biol Sci, 353:821-830 (1998), watt, F., Trans R Soc Lond B Biol Sci,
353:831 (1997); Alison et al., Hepatol ogy, 29:678-683 (1998). [00116] O her
non-enbryonic cells reported to be capable of differentiating into cell
types of nore than one enbryonic germlayer include, but are not limted
to, cells fromunbilical cord blood (sge U. S. Publication No.

2002/ 0164794), placenta (see U S. Publication No. 2003/0181269, unbili cal
cord matrix (Mtchell, KE et al., StemCells, 21:50-60 (2003)), snall
enbryonic-li ke stemcells (Kucia, M et al., J Physiol Pharmacol, 57 Suppl
5:5-18 (2006)) arm| otlc f|UId stem ceIIs (Atala A J Tissue Regen Med,

A NN NS NN PN\ o s ——



Strategies of Reprogranmm ng Somatic Cells [00117] Several different
strategi es such as nuclear transplantation, cellular fusion, and culture

i nduced rwpnrogr@mzing have been enpl oyed to i nduce t he ®omES2&l1O2606T
differentiated cells into an enbryonic state. Nuclear transfer involves the
i njection ofS a somns 'c nucl eus |nto an enucl eat ed oocyte, which, upon
transfer intoe PR e yive rise to a clone (" reproduct i ve
cloning"), or, upon explantatlon in culture, can give rise to genetically
mat chedo@irtsy y&meml dtfeeran( ESjtegi@l dush (@8 $om|tmnqﬂdnkat1nmcdeﬁalm fusans fmr ¢u‘1tu£éCNT ).
Cel | fu an of somatic, ce

I
hybri ddh c%regrhog tAmayng l%ave lbeen emptl(%yeg ?0 1n8uce%h r %eosnuggglgn i)? dl%tjgrﬁxtgal? 1n 0 an

eat’'ares Furrp 5t én t 1"on of
sonmat i endetdnis dtae. ClNutllﬂﬁretraﬁleﬂeeotvslvéS)ﬂle|1mjmlroh alf aceinlati¢ mnk&alshhtatanrmlycl&eed
pIurlpot nt mul ti esent oni al .ste sar t he
oty Satris Bt ARV ¢ Sr @ ERER L AP BRCRTPIRNR ¢ BhRLaF suft S
ani nal sor, ﬂ';roar‘fsﬁ]amram@nmoffultm@naatm gwecﬁlsd ® g\ﬂnbﬂi‘baﬂﬁfma[tﬁdd feﬁbrtyoms s&&n(HSl)lc'elllsat e

oo ST eE etCnftut iR R TE Rt LR TR LT R PR S350 38 483 S 06
(2006) @mﬂatmnﬁmﬁkaﬁ tkﬁl sho@edll feﬁhﬁm)ﬂpihﬂlpotéht B9-cd8. (F2PRudipjion Musomedr cells ansf er

[ 00118] 1lilrg| see ects % oatnlt celi c]?mes 2 % I’luerf e{ernte ((j) to lf’il Ol n? nak# ¢ re%eerlltl
nucl ear™ 't V'ans denotes t ﬁ/t roduttt’Sh" & Ci"eus oma donor
sonat i Cspe‘rﬁiaiogd)rﬁ;ﬂ@teaﬂceﬁm tamel tﬁacbrﬁyzi scmg@oy tpﬁlr]tpotegelﬁﬂﬂ’ hhtecaa be dened fiami pralnatgluch as

Dol 'y the 5:.810-813 The .generation
of 1ivé an Smal {a (Sggcﬂﬁn éaer?Brﬁls lﬁé]tef“f %efa(%tofs e nlgtba?es fog g%ﬁat ¢

cells, plwr(pbtstdu qoge. tTta:Ee @a’pemredsmal rapﬂ»rbgchm Haﬁeb@nteﬂaﬁ%dlmhh\sed (ocheelisgealmde, | s
not |rrever ible fi b oqr 0 state that
is capabis %f ad"r?e‘téﬁﬁm ﬂ)éﬁgfb@ d%{ea a% eqlrstéeyn?%l ‘?%Pdgﬁ(pg‘?pl on to
provi di ng an exciting experlnental approach for elucidating the basic

epi geneti ¢ machkanlsmderi nvol ved in enbryoni ¢ devel opnent and di sease,

nucl ear cloning technology is of potential interest for patient-specific

t ransplgmit I.Cl - { y.oni Cells
[ 00119][6@1% eﬁg%lé’ggq}rag%ﬁgl&lg%% a(f)%; rgiggn%% |k0c asﬁﬁdﬂll‘aﬁc actglg ngﬁt’ % &%H%f?re ent |) at ed
st at e hasotpdbninttednohot efatnadcisdramiz dover fppbtic ddl iplood yoetiatyy ogersicdn gokerate

enbr yonj i i t r ells
and entysaRT Bat oA P U Pt ey BE SIS AR, SAGREFE00)
enbr yonif divgemimal£ Nloderg@sicattd thai Daedpizcentid stvont ematiDeyld, opaietitg, that of

132: 22761%%%1%411&%9965%1&121@?%1@ mﬁystib?eﬁtlsuﬁo?%ré%&ﬁl JRA %Fk%lre H%Ell%f?l@(ﬁ fo aﬁlel I's,
indicating t e pluripotent phenotype is domnant in suc usi on

pr oduc tesibrydgicwiatchtharduspal{lTeldireetingalevelom@uent ofBi v, ordahists 98 2dB&@ (0 20O
human I p usi on
( Covan Ex &%{uhg g@e:fgl}]f%g? g%é:?cg fgg elfg%tE % 01{5@) a?x%@%@&fnk Gnd2H ésl‘?ﬁesnfgl@&%d [l

318: 1916?1113339)2@ de2@B)ont apicdipanstt, inprieap felogink déephnglbgyr iis p@petnmgal magrkee fQ muoi as
Cct 4 org %?C&\H i nactive somati c X chronosone provided

mol ecul &r g‘%%ﬁ%%%%@%/ US2011/ 026067 evi dence for reprogramm ng of
the somatic genone in the hybrid cells. It has been suggested that DNA
replicati on ljusiopgkrama isoand Hrysacisia Las of pl uri pot ency markers, which
is first observed 2 days after fusion (Do and Scholer, Stem Cells,

22: 941-1§dq9f Zﬁﬂéén)etqc qgﬁoérti&ﬂﬁnnfg%f?%&nﬁiéeh%r%s h %dﬁfere'hlﬁﬁ@(g staﬂa lﬁ% &eld s
pronot es pluripotency wh fused with neural stem cel (Silva et al.,

Nat ur e,dengnstrggy in poang lg@gg% Produced by fusion of embryonic cells w1th somatic cells. Hybrlds

between various somatic cells and embryonic carcinoma cells (Solter, D., Nat Rev Genet, 7:319-327

(2006), embryonic germ (EG), or ES cells (Zwaka and Thomson, Development, 132:227-233 (2005))

share many features with the parental embryonic cells, indicating that the pluripotent phenotype is
dominant in such fusion products. As with mouse (Tada et al., Curr Biol, 11:1553-1558 (2001)),
human ES cells have the potential to reprogram somatic nuclei after fusion (Cowan et al., Science,
309:1369-1373(2005)); Yu et al., Science, 318:1917-1920 (2006)). Activation of silent pluripotency

markers such as Oct4 or reactivation of the inactive somatic X chromosome provided molecular
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Cul ture-1nduced Reprogramm ng [00120] Pluripotent cells have been derived
from enbryoni c sources such as bl astoneres and the inner cell nmass (I CM of
t he bl astwoyst1/(0E81cel | s), the epiblast (Epi SC cells), mcirmsmjjlmlmoger m

cel I's (EG cells), and postnatal spermatogonial stemcells ("maGSCsnt

"ES-1i ke!". cel . The foll I r oten with thei donor
oo 1 1SS ol R0 B Pl kPR ke B RS PrhqudstShd wie T e
oocyt eDNMNadptisitivh & &tenadl.for thaladivBioalof pldiiBBdncB 8ArkekIVHiLD is fRfdbiortQ dayem

cellshvebee derived frqom bl astquoeres, ( am et al Stem Cel | s

25: 036,085 09007y, Gr SE Citks S20er T LOBTY S8 4Gt Bl r BB (iglgan e
al ., NaNanbgin A2BeHsdpréfiole2 PRMdip)tincg Mittey Gied wa@ir euan eie@ndelly (81 e all, Vdi0aR
cells h@xggpi@)g ? s ved fromprinordial germcells (Matsui et al., Cell,
70: 841 3 )GIVCS maSSC, and MASC have been derived from

sper mat ogoni al stem cells (Guan et al., Nature, 440:1199-1203 (2006);

Kanat su- Shi naarcandicedReprodeahining119: 1001- 1012 (2004); and Seandel et al.,
Nat ure, 449:346-350 (2007)); Epi SC cells are derived from epi bl asts (Brons

et al 195, (0 Jesar, et .al Nat
as” 1040081 SBaffeh SR REE bl Pl BRRhShaf coweS LR vty it an
oocyt esnfeCictibhhis (KiM}ibf the Bkteryse(ES2884)318 eplﬁE@Z)EplsRe)eHsz)omancema]agerm cdlisoni ng

ol ast onyer 10 TR At SRRy b RBR 55 SRIGSCIT) T80 6B TRAtRI peen

deri vednldrrpotwntbwﬂe atrg MOV t(leh dmgr efll/tabue,is Matollpes: gid@oghe @I &0 2)e; deRlednney

and Prqg St em Ce 5 96- 2 rd. bl ood. cells,(derived

Fr om carat B Py SenRunta sy Cur AL ARG oo Gum GRS et phEEAR
neur ospheval ften blaetdmclek I(‘é!alcb@ama/etdalf Sem ﬁdm 25:98e993 ((ZQD7a)r krneetellainass cSts ence
288: 16 663 Donor. ce I he sy

o sper i aain B Qe (Bl EF N UARIE AR Slakend DERPGS N, LTS
been srv@wnotnlaactellp Ihawvei Pt efetivddSkrbm keringedihls gdridacedls SMaShm clodar@llet70:841-847Cel | ,
119: 10 r gﬁ% 1199- 1.2 006) ,
can beql}gsgc% at'e %S@ arn 0 ongeﬁé ?rt:)@evnl eg%éfcfﬁ Hfl% EIHat%%‘uQn aggﬁ%g%?so@u%heetgag

pl uri potent, 434@11II99t y%@éﬁ(i&é} Kag@apahilimhafa i al., Cetlrid 9d DO K- il i200al; iatheamdtl et
terato f.or mat d,t r m

cell - dér];?i \I/Vglé‘m 4&%@%6 %H @@ﬁ) kg ceﬁ sls \;\%%r %erf‘ %?@% E%%Q%)@r%hs re glt rl}]aﬁbérént
criteridp: 19@%@%@%&@%@ el..t Matfuey ﬁﬂﬁbt%twa(mm)tmantwgsetarws cdhthavbbten t o

t he ger nt. .adul r t el | MASCs)
wer e dedrg%l%fgl f Epiest %’tem&ééeluggtea?h%?%w%r%? sﬁﬂgt(g%)tzge elwéZ%lé 3 a?HFE)mmg ?teegn and
t hese dedllk.9: 4$adl4% 08X prhessen 6 cpltsdfavd l@cd dérfved énin Humemblatiadysief THeBscredtlak,

( Seand . t i | l's,
i on aseiey 2y e ¥ Aopf MRt RAmbL PR sl vohl BBl (el bl

( Brons 498:4&149 (208ax Ghieney448 Pﬂ_cmtepl §5m((2@@72)5 2898y (2007al cord Nabdw@lﬁ (derlved

448: 19 1 yi%g

Def i neg #ggoﬁéég)?z X]an %t:a{s ?%0% a ahé%?ﬁzgﬁ )Ygrgmlgrﬁ Ear%hr&];ﬁ\ll%grcg%or ted
r epr ogrdarivadnigons omallccll (ﬁélhﬂks ebdc IScztzrweaZSSESé(D 1668 (2¢Che IQO'ﬁakeﬂhla@hm thegderm

ey yor s st sishacy BOF Ry hERGRA T O REEREIALY: bHr R O ST EA T S
cel | s afetreshowinrtidt pireighpi@anteleh- hkeawﬂd U€anaewm Shifoliaheetfabu ek, rlelﬂs@(ﬂl xR @200fact or s
R L T A A

coi ned WHE (ibsicefctbebe pilwipoot eatlt tys¢sew)re cepdb: alnth wiep eilfﬁdwmmmroarbleteratoma

B T L
cont i nudugpoienttal mex ptrmgfslt olmteod ap Hn@y wesbiue é@in@nsmatalrmm@amng@nm@putmr eas
e, ndBEORNE. AT IRIR, SIS RIS FLY ) ORGP SRR OV
wer e fomdulur@pbrmatoamgdls;emmlhyf atubdnicel hndsthlm celinisidsinenpressioniprétheditforrel usi on
e L T L U
had estvain dsivedifrohgte cPiblagt dmdst@M@ltaapenegE@nfot}@B (Brons goklurNapat.ed8yo(-BPanber s

and Sm je Y/ 04); lvanona et al., Nature,
442.533‘%@3@9{%&88@ NG A 61%9920%3? Cel | Biol, 9625 635 (2007)), the
role of the two oncogenes cnyc and K1f4 in reprogranmng is |ess clear.
Some of these oncogenes may, in fact, ,be dispensable for reprogramm ng, as
both nmouse and human i PS cells have been obtained in the absence of c-nyc
transduction, although with | ow efficiency (Nakagawa et al., Nat

Bi ot echnol , 26:191-106 (2008); Werning et al., Nature, 448:318-324 (2008);
Yu et aI X SCI ence, 318: 1917-1920 (2007)) NAPC [00122] Human MAPCs are
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[ 00124] Methods of MAPC isolation are known in the art. See, for exanple,
U.S. Patent 7,015,037, and these nethods, along with the characteri zation
(phenot yp&D 20f/IRCs, are i ncorporated herein by refererce/USMIRPO2606N be
isolated fromnultiple sources, including, but not linmted to, bone narrow,
pl acenta, unpili caI nuscle, brain, liver, spinal cord,
bl ood or skiFRrogammin Sim- < \ €Y 0 obtain bone marrow aspirates,
brain or |iver b|0pS|es and ot her organs, and isolate the cells using

posi ti Veolad] nfé@ahasmeanstei’amahalmmatzeemlpaﬂtaqlueprogumhﬁ@bdomati@cetllsdneek ©f anskS-like i n
the art 521PCT/ 0 el u t he genes that are
expres SEf (}[fq@% éjg%(6 Prmakdy %%%Lé c(gﬁ?% ¥’ gwce%gmltly ISRPSHR]Cd gjous

nor pholeogrwaic fﬂﬁ(ﬂﬂi}é&% (MEHS) a&l ztdubsfercﬂblas@It@smdpcbtenttHSehl@bxaHeafmfv&alen@mled

e TSRS T IR Ll B kO]
al ., Bape\ranmeaﬁtaé oaemag@gagwbxmpﬂ@e&@emumﬁmﬁa a@ﬁde(ﬁﬂﬂﬁﬂamm cameetPSaI

Cel | uI d Re ro

Coct ), b AR 0 e B PSR STT A Bh S 50 RsirPhReEl S Sty

r ef er entboufgbrthd vesaunaelt h@generdm%ctﬁmam H[rhiarpltB@nentl\/mte oS alSpeEDaemc phbied in

U S. Patent 7, 015, 037 ress the common | e cyie

ant i gen 1&1_.512[1 us’ V1raFéxy{eﬁs1J; qu tlaélsg@l&: (gﬁ? a d&ﬁ:o())ig Onreis ﬁ)v%s\reeséhe et}g)ogen?%seaéﬁn? X%dzjl
popul atNaang géfneﬁ:@hﬂe&ﬂhﬁSIOSﬂdmeG@ﬁ@del@ eapIEssed)htIa 1byaaqteettmepaﬁﬁttelksmndﬂm cells
werethen ected to | ec

anti bo Cfl ealvalgrolmeo ers werfz eu%cil)l Et)puelarlgglgn ett)h[y %?A}m% (c:i)n&ster%[)4 El tﬁl ?onaluswn t%%lth

r emai mtlmFlacpﬁnES(cerMatdel got Goric%)cmfd umsﬂmm hsmmwﬂnet/eelapremtetlemmmptewesme of

recovered. Cell 50 be te fibr op t

cul t ur 6P 3R C@H%F ﬁeﬁe SHISF! g‘i i e%a'f’ht“hedote (é‘it!‘] at“ﬁgo’?zdf‘rf’ o] “%rt}‘)%& and
Ady- A+ Iﬂ:t&ipIOS:ncyI Cleudbetsr esl Sfmta,d Waragate, bmasavamm\(\zwej Ilganotrmrry :ad héreat
stromal rep e dc ubl in 30 and a
nor e ho‘ﬁ%éé%n aésj ggp? altlgn o ce‘TEi él‘)[c]gﬁgﬁgf’e%ﬁ@@y}frgﬁ the Vel EElhS | ong
t el omermeg. anp cmﬂm ]fepﬁdgt:emnmag llsvleds)cleapo‘ﬁzlnﬁd ofehesebmgamsnmaya mh ﬂacbbe dispahsdbte

I sol at %or IePLOgTa, n rH?Im%gé[el a%g human 1%'8 ce ea%' e n, ob alne n thﬁ Eencepoc%SI tive and
negative 581] %rctnl rtg f‘ec(ttnl gques are availa t3 etho se of1 i in the art,
and nunmenglustiom aldeluginalithane gitidignel gNaltagant etbﬂdum Bimécthads) 26:190r106e@60%)y e

sel ecti,pn_pur pQos abl e i.n.t.he xanpl e,
Leukocy\?e }% ePaCf R’S”m gﬁai@éﬁ%%@oet l%lu It al. Eﬁ"””astég@ﬁi%o (9 niversity
Press) and are cormerC| ally avail abI e froma number of sources. [ 00128]
Techni gMABCf or mammal i an cell separation froma m xture of cell popul ations
have al so been described by Schwartz, et al., in U S. Patent No. 5,759, 793

( ”agnet[b&]kzéje J(Sj.[ﬁéla js_ggeg& <]gr fed i s, PR 7(61%‘"65‘?‘0%}‘1/@(';%' e B@n%?{tiﬂ% arhy) .

and Wsoc uor escence-activated ce sort
other mammals. Murlne MAPCs, for example, are also described in U.S. Patent 7,015,037. Rat

MAPCs are also described in U.S. Patent No. 7,838,289,

[00123] These references are incorporated by reference for describing MAPCs first isolated by
Catherine Verfaillie.

Isolation and Growth of MAPCs

[00124] Methods of MAPC isolation are known in the art. See, for example, U.S. Patent 7,015,037,
and these methods, along with the characterization (phenotype) of MAPCs, are incorporated herein by
reference. MAPCs can be isolated from multiple sources, including, but not limited to, bone marrow,
placenta, umbilical cord and cord blood, muscle, brain, liver, spinal cord, blood or skin. It is,
therefore, possible to obtain bone marrow aspirates, brain or liver biopsies, and other organs, and

isolate the cells using positive or negative selection techniques available to those of skill in the art,
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[00129] Cells may be cultured in | owserumor serumfree culture medi um
Serumfree nmediumused to culture MAPCs is described in U S. Patent

7, 015, 03AWOoConmmord2y- used growm h factors include but arePa@tUskérriore@d? t o

pl atel et-derived growh factor and epidermal growh factor. See, for
exanpl 169, 6 7,109, 0 037,7 161;

6, 617, f%@mgelpgﬂz%ezgfaemfﬁe s g“;‘a?‘oﬁ%?ré %gﬁs%zce“%%%%egﬁbgwﬁe,a%@w, 706;
and 4, aﬁ&plﬁﬁ@caahslsays rsmmrapolﬁcaé aidclbyed e the nemeact@hcddepplivanchs gwidivh Rgyecdedd S in
serumfree 2011/ 106521PCT/ US2011/ 026067 Additional Culture

Met hods"{OUY ﬁhefeﬁn]%tydrdfef‘linf) al experiments the density at which MAPCs are
cultured can vary from about 100 cells/cnR2 or about 150 cells/cnR2 to about
10, 000 [6@l2b}/ BIPCs i et LBdﬁongseab@iMineBOfBlyCﬁbdiﬁécbmﬁ:tﬂods aib@tibedlﬁiﬁ([?}r@ef les/atn®? to
about bet ween sp Addi t.i onal ly,
opt | i ity My AL R aOaR PG PRGBS e Bl
cells. RetprdgmmmhguMethdsde aﬁ&kl Prbtoodls; tSheDm)g' @un,aMythadstm Yédiecidor BatledynoItesst Tee
opti mal Sit ulture conditions and cells. [00131]

Al so, (?&g)gtl?c\(/) Ora?edb%’p‘%l% nce r)?begsgﬁlegj dcentrations of Iess than about 10%
i ncl udi ng about 1- 5% and espe0| aIIy, 3- 5% can be used at any tine during

the i sQyia i ‘ 5037 cul ture. [00132]
Cells nay be cul tured under vari ous serum concentratl ons, e.g., about
2-20% e S e. M5 r u e
conmbi nati1o tz@] o%e?gt %%%th? ensi o%slehioggg spieth @bﬁ%%g%t?y ﬂﬁﬁgsé% ec&ﬁ S

need n(ﬁlycmehogewe@il!ﬁ*@)pffh@mqed) peitetipe ntcells wascamblewetooh IS¢rdistlyprgure sepeaiatiphe,
after Fi r el r
al“hg O%H%)nggc%gﬁ %{A‘\%ﬁ] te(d R gt staﬁ:ctgdn Es(f\rkl Xntlpélé £ gnd G A antlbddlea and

250, 000 er ent nles can possi bl'y poole
ex pandetdplel[l@)tb@a}owlnmmn@ @E%damle(&b/ Ausdld, amd ﬁlheereaapleglamnzlalatep’r B6d&dal es in

the a%o%mo&h@ea? gf{llg Wegeatfle%"{r Vel'réd de’ﬁs &l allsgl%;]g (?%r}lb{foqlr lek%at%d ‘éfg%sl S

conditions were used he cell culture. Specif erent ce
f r om coindrilesedver d&sqribad edowufdf pageekreld dapledeamsidls of C@ﬂS ‘aboubly 1 0eL2300

cells/ Cﬁﬁ‘uljesnofla%l{ rglﬁrb;dﬁg ﬁlﬁﬁ%%gglg)s(%ﬂrgﬂacﬂqw&tmrg% Ceﬁ{]ﬁ?ﬂ%%’: )r?plicg%%élleséeﬂc

enbodi nent sp eC| | enents are ce actors or
conpon@m@dtdﬂ&tdoalbllngvﬁqwm here rhotrmotsh gopalvtion tof dells dorftinegsetot ¢xpeml amk o
cell types.af iPLed.nan one enbryonic |ineage, such as all three |ineages.
Thi s may %ael %r?g‘?ceat e by the expression of specific markers of the
undifferentiated state, such as Cct 3/4 (Cct 3A) and/or markers of high
expan Si[@QﬂZ@hpébq:rpa}n,VdguMltafg seledtionespuld de 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.

[00128] 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).

[00129] Cells may be cultured in low-serum or serum-free culture medium. Serum-free medium
used to culture MAPCs is described in U.S. Patent 7,015,037. Commonly-used growth factors
include but are not limited to platelet-derived growth factor and epidermal growth factor. See, for
example, U.S. Patent Nos. 7,169,610; 7,109,032; 7,037,721; 6,617,161; 6,617,159;
6,372,210;6,224,860; 6,037,174; 5,908,782; 5,766,951; 5,397,706; and 4,657,866; all incorporated by

reference for teaching growing cells in serum-free medium.
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Cell Culture [00135] For all the conmponents |isted below, see U S
7,015,037, which is incorporated by reference for teaching these
conmponentwO 2p00D8R | n general, cells useful for the ineemusenivav6he

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

in the g;t. Q:fi cggtegglated is supplenentation of cell culture medi um
Wi th fonaltuduie M cedsi ti onal suppl ements can al so be used advant ageously
to supply the cells with the necessary trace elenents for optimal growh
and exnmmgnpnhlkhﬁhnmesmﬁmmnahmnmmaqadmﬂﬂﬂagmmﬁshwcmkmadkmamayﬁmnuﬂmwre.

Li pi ds hd carr a also to.s

2051/ 10RBs i Csaptr Gt Gl BRETE S E iR TR bR ® e
and t helshatalsiom’ torveowzt)@(eceeammétﬁd desditly carA‘#aspbf{mwnep@heaI eddmsnanm@pumel of
feeder(ﬁell | ayers i nt.

l’lSIty can fll‘tya é)Pf[l’l OOl’laCU,SO ICal’l(ilpOl’lS an{l SOU,I‘CG afnceﬁe lirais Wlt%l nt% Sl?lh O??he- in

suspension-or a or ASext't el UF 7 mRd S x
conponemndisary Sttiean t6 éétbraimf theoptihet ddnkiey fadd gltm:rmaad)f chimat oasrshttohmndealdm ur age
their attachment to a solid support, such as type | and type II col I agen,

ChOI’ldI‘ b613li']e [so etff%(:tlve aprlﬂs)sgl}] g1tc IO)Q¥%$)H Eo cerﬁt}c‘altllgrliso r}?ess an alga‘ougi d(S'% 1nc l’(i:gt allbn like

pol ymer's hro ospon

Vi t ronelei% land ayeciellmed%rembeolfsedahan}pmresémng nhwmiﬂtuoo,rgrmth Ianiaﬁeﬂentmnomeﬁ:t in.
See, fq%AFéagQIﬁheChashi et al., Nature Medicine, 13:880-885 (2007);

Mat suno t"ar" "3 Bi osci ence and Bi oengi neeri ng, 105: 350-354 (2008);
Kirouac et al., Cell StemCell, 3:369-381 (2008); Chua et al.,

Bi omat df9I3RE, CAB: 2y IE-c2BnTd (riRG0G)ipusDeoibi wokayraticas, cad., aboBL2eldfCdickag bovine

20 205 Al OOE) U SARPELENEL iy o SR g 01118, 4000
(2007) :cxample. by &38%e Ccd need a@uplp F\@H:ct@fprigat@tarlhﬁemcemub?y dishe. Hemamplog tyéd)
22 1958 R P00 oo O0RTELYCEA iy 0B b RRASGAANIE it LS e

be picked, possibly pooled, and expanded.

[00133] 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).

[00134] In an embodiment specific for MAPCs, supplements are cellular factors or components that
allow MAPCs to retain the ability to differentiate into cell types of more than one embryonic lineage,
such as all three lineages. This may be indicated by the expression of specific markers of the
undifferentiated state, such as Oct 3/4 (Oct 3A) and/or markers of high expansion capacity, such as

telomerase.
Cell Culture

[00135] For all the components listed below, see U.S. 7,015,037, which is incorporated by reference

for teaching these components.

[00136] In general, cells useful for the invention can be maintained and expanded in culture medium
that is available and well-known in the art. Also contemplated is supplementation of cell culture
medium with mammalian sera. Additional supplements can also be used advantageously to supply
the cells with the necessary trace elements for optimal growth and expansion. Hormones can also be

advantageously used in cell culture. Lipids and lipid carriers can also be used to supplement cell
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[ 00139] Once established in culture, cells can be used fresh or frozen and
stored as frozen stocks, using, for exanple, DMEMw th 40% FCS and 10%
DMSO. O hwo 20etftoests for preparing frozen stocks for cul reras2aelok®ear e al so
avai lable to those of skill in the art. Pharmaceutical Fornul ations [00140]
U S 7,015,037 is incorporated nce for _teaching pha eutic

For mul SETGH Ay e R e mheel O 0 dre St B <O ES £

wi t hi n iathe asgpaséetiéranll agapt ed for and suitable for delivery, i.
physi ol ogically conpatible. [00141] In sone enbodi nents the purlty of the
cells ( nditi.on rredlu far nistration t t 100%
(subst AEP T hoRBTRRER0 P s f P b ihishts R SO hS8Y ibeBonch
sone enbediaehtls mdrix wﬁ@%rtts) %%ceﬂ%aoﬁan(radlmlayldmom fdtt@rsctasteenodur@d nheat ur es

with ot er cells rcen can about.. 10% 15% .15% % 0% .25%

Dht6 a0 el <WSuliBhs ShhaY Tyt rind SyREE S I SE 0 BB BB Booe o

90% 95%u1fa‘ﬁb|rcsra&taf |aﬁcmﬁhrunect1y likapoltmﬁerexgarae'ﬁ qmd/ Drand gaslynL lgshnec dirbmistepdaidinngs
30-.40 50 or

where th ce I u for

mor e el GRITnaLs {BOTET Thi GRoTL AP ol R ot eR<Fby Saaktrirte ng
t he Cem)fﬁlSlﬁOEt al. glNaam appdicicat i DE80OALS! (xd)emnld[aeumaovar lakt y @Bfostiaet otsl
Prom nent amng I u of the
condi t?é(;?lenﬁlélleeﬁg &t !tgssfsggsh (%Ogg)St a]iogacgeﬁ ?"sl? 5“’%“‘? lgggpgng%ﬁh(ez&?{}b{jg%atet ai
nat ur e Ridbmaties, 26ISBaPsES(2a0%); my(ﬂﬂlﬁska}taheltalaﬁezm\/\ﬂells 26:2245-2256 (2008) Dvir-

2011/ 106521PCT/ US 2 istere te f

admini s rzzibt SENH apsﬁgéél\‘é’/gb?? ?14)9111\%/7@;92{0@%%%“ ct é ’%i%"é‘i“ﬁlg’g % Z‘(;t her
f act or Bitihatr, 2B 50 &R ead Niyatahase a]skliohrinedoﬁ (Fnstrhamablbgy Easz&msﬂ@mpe,
the ch I |l e carriers and other additives will depend on the
exact ?jgﬁlt%g&g?&g%é@ istration and the nature of the particular dosage form

[00138] Cells may also be grown in “3D” (aggregated) cultures. An example is
PCT/US2009/31528, filed January 21, 2009.

[00139] Once established in culture, cells can be used fresh or frozen and stored as frozen stocks,
using, for example, DMEM with 40% FCS and 10% DMSO. Other methods for preparing frozen

stocks for cultured cells are also available to those of skill in the art.

Pharmaceutical Formulations

[00140] U.S. 7,015,037 is incorporated by reference for teaching pharmaceutical formulations. In
certain embodiments, the cell populations are present within a composition adapted for and suitable

for delivery, i.e., physiologically compatible.

[00141] In some embodiments the purity of the cells (or conditioned medium) for administration to
a subject is about 100% (substantially homogeneous). In other embodiments it is 95% to 100%. In
some embodiments it is 85% to 95%. Particularly, in the case of admixtures with other cells, the
percentage can be about 10%-15%, 15%-20%, 20%-25%, 25%-30%, 30%-35%, 35%-40%, 40%-
45%, 45%-50%, 60%-70%, 70%-80%, 80%-90%, or 90%-95%. Or isolation/purity can be expressed
in terms of cell doublings where the cells have undergone, for example, 10-20, 20-30, 30-40, 40-50 or

more cell doublings.

[00142] The choice of formulation for administering the cells for a given application will depend on
a variety of factors. Prominent among these will be the species of subject, the nature of the condition

being treated, its state and distribution in the subject, the nature of other therapies and agents that are
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[00143] Final formul ations of the aqueous suspension of cells/nmediumwl]l
typically involve adjusting the ionic strength of the suspension to

i sot oni cin 20ivmwe521about 0.1 to 0.2) and to physi ol ogi caCTald2¢11/026067 about
pH 6.8 to 5) The final formulation will also typi cally contain a fluid
| ubric nt some enbodi.nent s mare fornulated.in a
uni 1 oS e miabs ol SRR Tee i ae e i bl St St B it on.
Phar maaegiinkt; ahd Henmadiat dangilshe dppdatie (6 Mbsel sRjlied in o ar0f F@ehdmbaraai ditice of
typical | are steril epus outlons and di ions. .Carriers for

o ot ablets G oD C e TR e e G L S st BREAT R ng.
for exanppaticulati@nge foah.i ne, phosphate buffered saline, polyol (for exanple,
gl ycerol, propylene egcoI liquid polyethylene glycol, and the like), and
sui t abl ﬁOlWPﬁt Hlnglsfor I;;lteo%fs [tgeo ];’:1412510u;r Qgs grll(s jon %td e? s}mealum gvalp o el(%ﬂy 1X\a)/1

determ e anouht opt’l I'Ves,
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nmet hodzﬁf{o gﬁd ftabenﬁé?uéﬁsﬁgﬁrgogn avai |l abl e may be enpl oyed. [00147] A wi de

variety of rraterl als may be used in various enbodi ments for
m cr oerd@@YSLI dhd ollalf artiednl sin Sudily dsdrmmeaths ameghtuefecellf oind exptionpl eddipaisy mer
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about 10 wt %, and most preferably about O 05 to about 5 wt %.

[00146] In some embodiments cells are encapsulated for administration, particularly where
encapsulation enhances the effectiveness of the therapy, or provides advantages in handling and/or
shelf life. Cells may be encapsulated by membranes, as well as capsules, prior to implantation. It is

contemplated that any of the many methods of cell encapsulation available may be employed.

[00147] A wide variety of materials may be used in various embodiments for microencapsulation of
cells. Such materials include, for example, polymer capsules, alginate-poly-L-lysine-alginate
microcapsules,  barium  poly-L-lysine  alginate  capsules, barium alginate capsules,
polyacrylonitrile/polyvinylchloride (PAN/PVC) hollow fibers, and polyethersulfone (PES) hollow

fibers.

[00148] Techniques for microencapsulation of cells that may be used for administration of cells are
known to those of skill in the art and are described, for example, in Chang, P., et al., 1999; Matthew,
H.W., et al,, 1991; Yanagi, K., et al., 1989; Cai Z.H., et al., 1988; Chang, T.M., 1992 and in U.S.
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WD 2011/ 106521PCT/ US2011/ 026067 Patent No. 5,639,275 (which, for exanple,
descri bes a bioconpati ble capsule for |ong-term mai ntenance of cells that
stably exwoess/tob2llogi cal |y active nol ecul es. Addi ti onalPCraiShad®2@67
encapsul ation are in European Patent Publication No. 301,777 and U.S. Pat.

Nos. 4 8:; 4,933 749, 620;, 4 814 4 35 9, 272;
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i ntrabopg farrow injections can involve injecting cells directly into the
bone marrow cavity typically of the posterior iliac crest but may include
other sites in the iliac crest, fenur, tibia, humerus, or ulna; splenic

i nj ect i[BHIS1E olihedeeiln vas] hﬁesumdtiledgn alpMmomi@ied:edpiiij ip@tchunestritinn éromkvéostm @en or
surgi C% a%P%WS gell%kﬁt g&ita%ﬂbl e§8 ieNts %rllﬁgéfog%&ﬁt%ng af%rth(gs@%‘; QtIe% Cf 1cP BY &d S

pat ches, ectl ns could require | aparotony apar oscopi c
i nj ect |HhMSl@D@GEéldwpmsatlbld/@tQOEIJ#HSO@@Z\&IFPOH;& EJ@B@@L/SOQG@GJTIffered Sahne 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.

Administration into Lymphohematopoietic Tissues

[00152] Techniques for administration into these tissues are known in the art. For example, intra-
bone marrow injections can involve injecting cells directly into the bone marrow cavity typically of
the posterior iliac crest but may include other sites in the iliac crest, femur, tibia, humerus, or ulna;
splenic injections could involve radiographic guided injections into the spleen or surgical exposure of
the spleen via laparoscopic or laparotomy; Peyer’s patches, GALT, or BAL'T injections could require

laparotomy or laparoscopic injection procedures.

27
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process, the WD 2011/ 106521PCT/ US2011/ 026067 effectiveness of the therapies

Bgiagg 300is5F 0 fbul NGEAREAE! Qs ARk SRY NS a@hinkREaSHPLL Ghin eI, hifat ed.
thereafter maintained by further administration. Cells/medium may be administered by one method
initially, and thereafter administered by the same method or one or more different methods. The
levels can be maintained by the ongoing administration of the cells/medium. Various embodiments
administer the cells/medium either initially or to maintain their level in the subject or both by
intravenous injection. In a variety of embodiments, other forms of administration are used, dependent

upon the patient’s condition and other factors, discussed elsewhere herein.

[00156] Cells/medium may be administered in many frequencies over a wide range of times.

Generally lengths of treatment will be proportional to the length of the disease process, the

28



[00157] Adm nistering the cells is useful to reduce undesirable

i nfl ammation in any nunber of pathologies, including, but not limted to,
colitis, wbvenlioss2s, bronchiolitis obliterans, ileitis, PpansSe@Eaizdoss,

gl onerul onephritis, uveitis, arthritis, hepatitis, dermatitis, and
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t raumatieatebdr ai n i njury, spinal cord injury; peripheral vascul ar di sease;
pul nonary, e.g., asthma, ARDS; autoinmune, e.g., rheumatoid arthritis,

mul ti pll? sclerosis, lupus, sclerodoma; psoriasis; gastrointestinal, e.g.,
graft- versus- host - d| sease, Crohn's disease, diabetes, ulcerative colitis,
acute and chronic transplantation rejection, dermatitis, colitis,
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I\/bdul ation assays could assess the activation state at any desired |evel,
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detection nethods. Indirect assays may al so be used for expression, such as
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but ar d@nHt apphwiltme dOnent thers/imelndas gl ecdaicgyerNG hismagpest m@PlMes sqigemed one onoiotk,
hi st amcgﬁpoﬂdgﬁﬁ%%gwg:ct t%ﬁ?s M’t {o%odﬁf%:e]tﬁe ac%l:on O%Eropﬂa es61Th|rs| F,
bFGF, HG-, 4, 2, Scavenger
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CD23, qggas%%%ng@ﬁesf &Ft%t&rcoﬁiucggtzﬁ gztvb gpmn@tyo b ﬁdoq{lllé@cﬁlt assa?fs Gould E@s@ss RINA or

protein assays or indirect, e.g., biological assays for one or nore
bi ol ogiactyatief Me@tsanmﬂesum@%elgfeme@@rpml@@qrahgﬁmf\ﬁépvsmquueﬁwalnﬁy be assayed by
detecting the nodul ators of these genes, MWP nodul ators. [00162]

Accor dl[tmlamh @elﬁqsﬁﬁaﬁ;@ ﬁﬁ%g%ec%%g/%eba%ﬂﬂ)ﬁ%%&ﬁﬂakeo&% % dxbreSEINVEIn@S: an
indicator that the cells express/seCrete t factor(s) that nodul ate

macr opHegje gt Ff\?‘aﬂqt ahmof Py s 3Cens S@yssipheandemsesssil Bk Asectly apsaping gfotein or

modul atgggy. fI‘ﬂﬁthﬁ $e Lok t%ﬁgh Qd-j!/tofafﬁeewapknd\xlnme&ﬁg]ugsoavaﬁ:iﬂlesﬁ thé—hilfn &K as by
qRT- PCR, anti-factor western factor | mrunohi stochemistry on
tissue Wﬁ)qnég)tl@f agtghpoflgbased detectlon 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

receptors

[00161] Assays for potency may be performed by detecting the genes modulated by the cells. These
may include, but are not limited to, oxygen radicals, NO, TNFa, Glu, quinolic acid, histamine,
eicosanoids, NGF, BDNF, NT-4/5, TGES, GDNF, CNTF, IL-6, LIF, bFGF, HGF, PGn, 11.-3, MMP-9,
iNOS, CD16, CD86, CD64, and CD32, scavenger receptor A, CD163, arginase 1, CD14, CD206,
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[00164] Quantitative determ nation of nodul atory factors in cells and
condi ti oned nedi a can be perforned using commercially avail able assay kits
(e.g., RaDOYyswaR1that relies on a two-step subtracti vecanseiosysobased
assay). [00165] In vitro activation assays can al so be used to assess t he

express /secretlon of t u n vit assays are well known in
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After the cells have been frozen for at |east one week, an aliquot of the

cells ig r ved and tested for potency, identity, sterlllt and ot her
tests t[§ lrfﬁfDF h ﬁgo tCH‘etelEl%létFﬂllﬂi’?es’QteB‘fy t4ed c‘é‘FIieasﬁarylPP( repifell "B MSTXPEIPH s
bank canmphea, behusedcdiypotfBisfiGetcdelfbugl aedehiglg e Balls Nwitlilatddr @ndinatésiel t hem
out of the freeze to trga% otent l |nd|cat|on%

libraries. These compoun raries may ibraries of agents that include, but are not limited to,

small organic molecules, antisense nucleic acids, siRNA DNA aptamers, peptides, antibodies, non-

antibody proteins, cytokines, chemokines, and chemo-attractants. For example, cells may be exposed

such agents at any time during the growth and manufacturing procedure. The only requirement is that

there be sufficient numbers for the desired assay to be conducted to assess whether or not the agent
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[00171] Another use is a diagnostic assay for efficiency and benefici al
clinical effect follow ng adm nistration of the cells. Depending on the
i ndi cati onp 20tiees2may be bi omar kers avail abl e t o assessPCFars2@iae@be, one
coul d assess circulating macrophages for specifi c markers of ML and M2

macr ophages. These are, for own-r e tion of 0- i nf tory
Cyt ok ety SUeF an spion FTR e §F St i Bt rappeshived T

anti - i nbllaniad ok yntgyebwki m:@fppl(eldlduﬂng dhl:}abt,paa'@'eﬂri’m) to bhhkenglosage of cells can
be adj usted duri ng treat msnt accordi ng to the effect. [00172] A further use

Is to a[@?l%gfit ﬁE fdlmg;ea at has hent e%gfled sy ess q %/qutt tem 1s as{]ﬁllo bOV eélg esul ts

as a pr agno 1Ct dnni's
subj ectbe iMistedViem adpslaipe mam\ﬂelpmdhmplm unhagqmt @ﬁm]c oésuh@eeqmeérhemtst hnat are

bei ng acg{nr n Sttha[ ed?ll ﬂ)bf% uctg1 {] glo%tamed omt 1s oJr[uge V&I;] { f)asclllrtlelotsotblecus ads chmcal
pot ency can beuse érni ne SSRMAPEPC RN S et A

adm ni ssétangd Tho rrtoh@muplaﬁrl @it alarimlat@bmgaélwr 4 miatuaé br addsmmclspreCeeldred L[rhemag
treatment ba ssesshe al _ef 3] I t
a1 sanngBRE adR Akt Bai PR abhaRER BER, Reafir, BLER bt ihie Hoddt

nodul ateelaetvesselt i e MAPC eallsyart @howtp@spnsnd@fn the &émmtfacebuﬂth akdio chaegesar ch

pur poses both i i vo,and An. vi 1o, 1 under st F i nvol ved in
ot oprage it U8 Y BRar T il o WP eEhS TR TRR SRR
assays,mdcharidal/or @ZymamlcVmahnmndataﬂntd@borﬁﬂmtheﬂtréafﬁﬂ spafes efg eclibdultdie Siegseld (agent S.

The eff clq of se ents can. then ssesse Thes S of a coul d
al 5o peitssirs i8R FeBaR ho Lt T R AR BRER e ok R OB Vo
that i s:em):du keatozeld frymttlhnetreta&zkllssrfacha thhed adenmbiagd wille 6 orydproghyint mdteraihendNO

di scasd RGBT THSYBRRE R NEg TP PEa Dy B SR ar e BBt e |
ef fect oof tlﬁa)mneris &in)Qvedmmi eswdl dorsgrtaney iflotityageritity dndatthdnasse tne@a:tmme tief f ect s

|nam) tivatio i ns, [ 00 helnve ion is also
o r act ol o e FBLoRS | Rk Gt i BEBEREMLEREpe e EL NS 0l BRB RS S
t he ef flecmlslrdjc&wﬂabledutrténmlfreezm trelze$ot|enttned1dah1mne, t hese popul ations are

est abl i shed by sel ecti ng for cells that have desired potency These

popul at bt?l”/% oo S 10 EosPE Q% ¢& Hc%nc AR pedPLia XAHIBY Crre f&[%'qu pank
bopli'at Wi T c phar naceut

conpri |ng opu i ONS pot'encl es an § cal
conposialmgngragondfahadetg laep@edlhg qzroqhe,llr@ltcam tlweltemaa bs pemafliecs aﬂa@lbbed aqwtsency.

NON- LI Mo-ll_lew%lﬁép\ ('ylfél‘ Igc%llﬁgsrgpsl gircjulating macrophages for specific markers of M1 and M2
macrophages. These are, for example, down-regulation of pro-inflammatory cytokines (TNF-q, 11-6,
IL-1PB, INF-y) and up-regulation of anti-inflammatory cytokines (IL.-4, I1.-10, TGF-B). The dosage of

cells can be adjusted during treatment according to the effect.

[00172] A further use is to assess the efficacy of the cell to achieve any of the above results as a pre-
treatment diagnostic that precedes administering the cells to a subject. Moreover, dosage can depend
upon the potency of the cells that are being administered. Accordingly, a pre-treatment diagnostic
assay for potency can be useful to determine the dose of the cells initially administered to the patient
and, possibly, further administered during treatment based on the real-time assessment of clinical

effect.

[00173] It is also to be understood that the cells of the invention can be used to modulate activation
not only for purposes of treatment, but also research purposes, both in vivo and in vitro to understand
the mechanism involved in macrophage activation, normally and in disease models. In one
embodiment, assays, in vivo or in vitro, can be done in the presence of desired agents. The effect of
those agents can then be assessed. These types of assay could also be used to screen for agents that

have an effect on the activation that is modulated by the cells of the invention. Accordingly, in one
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Mul ti potent Adult Progenitor Cells (MAPC) Significantly Decrease Matrix
Met al | opr ot ei nase-9 (MW-9) Rel ease From Macrophages Summary [00175] Usi ng
an in vitwo 2nodebs2ef axonal di eback as well as a dorsal pcoluspoioeassh node
of spinal cord injury the inventors found that adult sten1ce||s exert

posi tive i nmmunonodul ato nd neur of hi c ences fol acut e

o ury o PRER RO syt BReenpt SRba Fetdl B ER et Shiearah g
dyst r ophdigot& eugimreSef&btﬂu |dcane@ils lope cdine Y¥ersdngfor higananthhiyhatle aega e effi@tsr inxa
netalldﬁrof ﬁ 29WP 9) rel ease from nmacrophages, effectively

pr event'T'H! ﬁﬁﬂ% PRSI axonal di eback. Background [00176] Previous work
fromthe |nventors has shown that the infiltration of phagocytic ED 1+
macr oplagessidaisnci des with | ong di stance axonal retraction, or dieback,
fromthe initial site of a spinal cord lesion, resulting in a

di sadv N r ner at n al.,J
Neur osdPOZ8E 45t Shoh usBREHHE S bR RRER BLIASC ARG T Boflinfly e
presencéﬂaﬁﬂkahd@mﬂmdﬁmpmo#ﬁa@kyhahﬁownﬂmhaxpmmmxsa@wmmmmhaﬂampamhgduiarly
out cone et Pty e bR Lot ARG T SRR bRE B3 PR o ey oue
potentuawudhm{hnmmmmgonmamdnaWtbsmxﬁmmknkdmmemmphagehaeeaﬁuemcmaﬁmmpﬁ
(Busch et al . 3 NeWr.0sElR9 2287 déue9Q%&m WO 2011/ 106521PCT/ US2011/ 026067
[00177] MRS ﬁnve fdrsal $o r%V|ous havé shown t hat macr ophage- nedi at ed
axonal di eback can be prevented in V|tro by specific inhibition of MW-9.
Addi tionally, endogenous stemMON-kKEBVMNGG BXAOJBES or cells that normally
popul ate the | esion center can stabilize axons undergoi ng axonal dieback as
a result of their expression of grqg%pm prionoting extracel lular matrix
nol ecul es. But they cannot prevent e Initiation of dieback (Busch et al.
30 255 (2010)) In thF past decade
. TS > 4:

|abOFakgﬁhﬁ§)ﬁ&@%éﬁ%hﬂ@&xmmg%gert Cpln BlolvTher 7'173 (2007) and Ting et
al., C'1t Rev Oncol Hematol ©5:81(2008)). There is substantial interest in

devel opi ng adult-derived stemcells as therapeutic agents for the treatnent
of CNS SURIM#Y, and di sease (Biernaskie et al., J Neurosci 27:9545 (2007);
Banbaki dis et al., Neurosurg Focus 24: E20 (2008); and Barnabe-Hei der et

al ., Cqbb178f emyifhd in3irdBmbDOBKpnal Ak w6 &Il ¥eHddAANEN@HY crSiEmdbEREH spinal

denonstrate a nunber of favorable characteristics including genetic

st abi | i} Ry efhs i PeenEh dredothat adtistel cdldeteanPesie nByeHPEPIY g of1d es
that suppofrbphdl PGERei Gollbkidgl haﬁte( Ae¢ abithehebus, s J@eﬁlcuﬁ\/ﬁ&[’@)@aﬁ%ﬁ&@-%th

103: 1204 (2008)) Functional inprovenent after adm nistration of

adul t - JBATPBECE efds WAEORYiSe eHERD nEPRAERSIYN Yt ispHicpl- derRise amaffdel s
of inj Hﬁéfallero@HHﬁi@@@ EMMIOYyaVRIse (FBRNMa@SIMAESsSeffctitdhepievdiRAd BRALETh Of agbl ON
remai n poor y understood (Caplan et al., J Cell Biochem 98:1076 (2006); Kim
et al ., afeurosci Res 87:2183 (2009); and Van't Hof et al., Cytotherapy

9: 477 (2007)). [00179] There is increasing evidence that transplanted adul t
stem catdckerbad to remain undifferentiated and often are cleared after a
short tine, but still pronDte recovery (Parr et al., Bone Mar r ow Tr anspl ant

40: 609 7)). .This e t hat he r benefic are at ed
o ar DGR ot RoRUBRIAS i ¥ire S S i b ek DefEuT R & o
been ahﬁmhﬁhﬁﬁdc&ﬁm&BChﬂﬂkﬁgﬁhﬂﬂﬁ@bﬁmmgfﬁahﬁﬂ&ﬁ(ﬁﬂmﬂadﬁﬁdﬂwhhmmlﬁ%&ﬁa
neuroprotective .(Parr et al %001&, aqg%wgenl f reb. Bl ood
Fl ow MEPER OBl Issien. fespitjas in R R ST AP B rﬁ%ﬁ’i‘f’%&‘i‘g %‘P“Saﬁ Om b

Nat . Ac/adkurdei 28: %SS(EOSﬁ%JuMGﬁSnS( BAMBsmADKasmicduead the frasiticerof N&Uﬁt@fy

Neur osci 27: 307 82 Q9); .and Boucherle et al., J hburg ci_ Res 8 :%?
(2 009) )proteoglycans ih their edvironment are particularly susceptible to atfack by macrophages. Several

factors can affect the outcome of macrophage attack, including enhancement of the intrinsic growth

J hburOSC| adult stenlcells

00178]

potential of the neuron and alteration of macrophage-secreted factors (Busch et al., J Neurosci

29:9967 (2009)).
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Strategy [00180] MAPC designates a well-characterized popul ati on of
adherent stemcells isolated fromadult bone marrow and other adult tissues
(Jiang etwal2011/Mex2ur e 418: 41(2002) and Jiang et al., ExpCiarsetiolo2@87 896
(2002)) that can positively nodul ate the inmune sy stem

(Kovac S@M&ﬁl aeglg%‘ﬁ’?og)%sg%grgvl%lglggﬁgeesh8%%’i‘}?%% a55 %ﬁ efx8p.a§ gﬁpa‘:?ﬁ%“ b

negat i veevehit@at siraf bﬁ‘&[ﬁé’cﬁ&hﬁm@&&oﬁf difeMMH”-lj) uAydlﬁdﬁﬁuy, naheogeans SaugiRé N@E@+
determne if ff ne.cells res ing to the i.nitial
oul ¢ gl 155 g i ondetk T ds T <o aHUragih SN T ey s
tested cﬁekbecleafsfaeestua @ﬁhe%ﬁﬁe@@nﬁ@f@pﬁ]@@ﬁmﬁ@@@ﬁa&dummﬁm nible@hRre kButthasi t r o
(Horn et al /,.106 /U 11/ 026! ults [00181] In the
in vitr8"y ErBYaél %)ﬁblﬂté&l ton 0#&?‘??81( X @ Bl ”T\‘?ﬁf’égg%{gg )macr ophages f or ned
contacts with dystrophl c axons that were often transient and rapidly

br oken.[0¢H78FE Imutheofnast hbcaslé Xaduitragerd axonsvé rbeaoisolnltetdufremvxjnn]mmb’AﬁKs‘uﬂi thhot

under go, macr ract 18;: abi.| I\/APC
Lo pr SVBNT Gy BRAT TN GBAe SR A od a5 el it Le/ g LD gl
neur on, Cﬁmdu Icat@rfgemfofi 6‘6385(2@08)0 Hélenasas:sflmplhlmglamter@r inaiewdsﬁi)mgtaihlt«im‘&ﬁ steot h. To

determ ne i f. MAPCsecr et {‘act sufficient t
l?s as. therapeutic_a ents? Tt ca men {%IS raurlxagcé gllseats?_l@%l?rrr]l%se r?te(t) I?eéttr?sgat ed

ret ractTon®i NAUET Ng*Eapabi RIS
nacr ophagess Wobh; Bedbakiticandi Vaomacd: BorulNBRE2(( (B0GK: ﬁkl)BarﬁEheHleﬂmemtab,r Gell
observ b ff ces i of I\/APC— CM retreate

oo opidgb Lot ERD: ATUEASF R Wb bl oo Rl e DT o SRR

conpar eﬂm’aaemntsr aaludiclg rmcenmmmgeﬁ exl-ekbMBﬁ/éXpanm bz{pph@gencnmw ahmdn@xmaajl
retracti nat..0cc ating t PG secr wer e
nodul ati"hg* t !alﬂgpPr(ii O%e‘\fnelfh%h,t é s égeésagto |”r‘118il\ﬁ/‘l§e ?E%Tgact(ﬁq%@?; ’the
macr op tfalgas)nsltlmbﬂovémafmmﬁthr Iadﬂngnstrm dﬁ gdldoaiﬁhaed cSallmhztsfbeéﬂ]®namam,tedl it m:liltqblen ot
appear trfl;l(all 1ca l’eHIOCrlelSaO in U,I‘yyOI‘td-oseErl. eCO Q)IVGZI‘e Ell’l g %/ hl C/ lhnlllsul’rri gpacﬁt ate aor
adher e FoHE AREH WUy 4 t By BREIVI t F'one Wag FHUFF1E ent
to i ndqmerlplm&leaajodatatpmn epaletlr(ézﬂtammm% 107 NREBG); I{lﬁﬂél%B,]J Nacosoptvagel1& e
known t re Vv r which aid in the breakdown and

cl ear an(g%(ﬁg 8 ?'?%Of:\E%lé tlogr%'fﬁall?){/g i?%%,ém\lature reviews 6:931 (2005)). MwPs
have been i rrpl i cated in regeneration failure after CNS injury (Noble et

al ., J [BGPDsEher@2is 751216as(1@®2i)dera;ndthmmaan$p1@mdt laduli eant @ls' tehdabor ey has
denonst i b C u ed MVP- 9
can pr SyGERaG LR RRGk el ARl IHEAL ol thit) byt S R LR OBAP PR Bl
exam nedarrdve Tenfpat 40:60MRPT) b A hvPeRstp thadiheir borficnld:&ee petmalimiddrppmarily

B e R e L
of MVP—rQle@y Oﬁfv@m@pthagae@nwsoPM%w aurryy al\/\é@@7e,ranglbkmc (@ c08) Jdiackd| Wyl s of
f t h P 5 t

of v PR o RSBGPSy ARl CHIRILER o ok Al Sl 0Bk O
nmet al | oPP IHESINELES; (\Eﬁiampg) al.,sRavor Naufod Mewmosdi r27t3he (A¥0); ead MuM\?ﬁe @t hlevkel s

observ and zynmogram as the denaturing conditions present
in theg%uasgl\;%%%ﬁ 9gb(gig)g'rupt any existing MW-9 / TIMP protein conpl exes.

Quantitative PCR denonstrated that there was no change in nmacrophage
t ranscritptegy evel s of MVMP-9 as a result of co-culture with MAPC (Fig. 3).
The effect was specific to MAPC as co-culture of nacrophages with N&+

Pr ogeni fh@yigof eMA%théllgHQ(Es JeGIRAEORELL %Bﬁﬁg%nwpadﬁeé&%e?ﬁ AR &bTh@d (Dhe

[00184] The inventors also 1 nvestigate he 1 mmune- nodul ati ng effects of
MAPC orfdglk bersl mm%\b@t@koth% agily Bsspesi (ﬂﬂ@naﬁ s Yrtura 2k8:4d 2R aedbligrenct@t-uElw nodel

of Spi @y, £950. 396‘ |246:) th;m%n B@sﬁive@ﬁ%&fa’tecth@ﬂﬁ&ﬁle%st% B0RhcsHliELBGHQGG VY S

bet ween two and seven %/ post - I'esi on, which correl ates spat | ot enporal ly
with tHe, Call ilhere 125555120801 pndatisfibee plopHaerk414:6080 2009 [Beeiuanof pisyinuet al .

2008) . ohagvaich LA &%@@%Je?g { Hﬁ%@&éﬁh%&%@r injury the inventors sought to determine if

MAPC could affect immune cells responding to the initial insult to prevent axonal dieback and
promote regeneration. The inventors tested the effects of MAPC on macrophage-mediated axonal

dieback in vitro (Horn et al. 2008).
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i nventors hypot hesi zed that MAPC woul d nodul ate acti vated nmacrophages

and/ or stinulate axonal gromh within the lesion in such a way as to reduce
t he ext erwoablizmeszal di eback and/ or pronote regenerati orCT/isesigfoosoe7 MAPC
was transplanted into the dorsal colum of the spinal cord i mediately

foll ovmlg |nj ury and the extent of axonal dieback post-I|esion was neasured.
[ 00185] 5t our days post-lesion, MAPC transplanted ani mals showed a
significant decrease in the extent of axonal dieback conpared to vehicle
cont r ol[8018T} ahisthé ammrtoi ditbadf mMAPGnsthg piefsdncanf MAPRAL, INRBI8 eﬂcﬂoﬂmgesxtoenéd of
macropha gctrmd a stro %%Onx%ln 91 Fb%‘r%kofpen {r nswﬁ( angsraer1(¥l %ﬁt t 1I S0¥1tI e s1x o,
MAPC- t ransp? ant'e e’ $"had' decreased " tns o) T et | pro res in

t he | esimogedceom uaa‘:o hmhh: withaVid PC didianys upiogh nhaesiplage-nidyiage vemmabi@ay sction.
post-lesion, injured axons in MAPC-transpl ant ed ani mal s had regenerated
into t Xty n5| | tr anlmals
' nottOLSEE" PA B SLmAMCTOBAScRIRNR LR 060 B SROL Bl BRSNS,

of the riew@h omodaitatofy efiyess qmo&e maprjoplrages, pr ovwmlingpofl of bdmr TevlietdemnfelfcMAP(he
trophi ¢ arn [ oWt ort.in erties, of t cel | ation.
b seussrncs B DRef bt RRR RbLg L PR e L BB TR R e

i nfl amm‘teoroys pra&yatmsrelcrfoplhdges/wmlg miedipmropnditichep bg WeaRC dﬂAECGﬂ’MDUﬁIeaXM@ks

di eback, ViV could als an outgrowth by .alteri.n
other chipbdin st SR g TS Ryl S AEREC B B S PHEN Y SRR, g
nodi f i cati daghtlpf asastiato oyithe dyeaaphiicvimoys cpmemedblty msreateeemmmmages eftfogeverof

i nmunonodul ati.on tch t_al r osci 2 ( oaIIy

or oduct Tt PRl SPadrolction Su B RTE b Sy il ik bo e 0P
2007) ocout dlobdatmgrthqs |albll1ty| afgh¢ maero;mgwt uomeducocltdcebm Bycaesthn ciangploetd still
surviv [ECHUI Len f _en nous

or ogen taf B TR &af 8, VEFER SIRR (BN TopBh il EEE RO ' fURAG R

Neur os clystR§hitA§8Rd é@@@)@)ldhewrtd tHEWaun Facinmpainede butahis actiyitCeloabwl ioodiiddnow Met ab
(2010)). t hat. h vide a perm ssive substrate for

regenerné ﬁcggle%agl\égfsteq? trei V}ﬂm{h%ggglo) [ 00187] These studi es show t hat
MAPCs can alter the mflammtory response to prevent, at least in part,

del et erlP®I§3] sMeonplaess drnknawn th nedrdiea CNSLy Mme@% oblchurdeinwict reakdewophiages

| nhi bi t.g.,MRCK ﬁ%ﬁ%eafé% u?%g% Oz(ratw% Bév%tee@s% ﬁleynya%"beteH ﬁlﬁ!t@&‘f °Or S
have previ ous és onsi pl e for e- |nduce axona

di ebackegeBersigin %tluralafteQ@NS)nJurTr(éTpele at el., rmNturpsIceBsi’ia?@e@OQiD apchypdphery éhevivP- 9
pr oduct. R t (=

P ansor | opicBn PFARERR, el BRHLRCRE PRRGE SR IR AEGSOR \p
MAPC c oMbt emnerrayout| agormt flicback tiesclo phah g OWMPhQinggttory Ihiesefcat cxmyned lee, ef@pt nor e,
of_thesg \igUElah: MU Yiliuci oSS SLllCEork hERIbHa A TRIShIAIE, TRl |

transcr%l pt%oﬁ Q?is not gﬁ{ g(c::ttoedﬁ%gyS {\/l%g% c% cu Oh aeg, as ma{éré)p age I\%gpg

| evel s onktyre with Mhvalr(g ddmiticatii ecdpeed Slerseecign AVRGIE tieol®p &Pa gra- endPnitPaodctivated

conditi £ not
af f ect fg[r;l%y I\% gsécggi[:lﬁﬁoﬁ%%% ésnlq ot h@%ﬂg@&e %f(%?éfg@l’? @S%gﬁlyggélg%df@t he
pro- arpdoteiotas vizseded yr pdatiof ZyM\)@rashmfP(s@@iSh Lehilgligr ofpWME-9 pedidojytidectivasted
after t i ated
i bi 1 sk FuBnBAG T We MEBREIAR Anarblis obe PRREL R M8kt NTRE
af f ect 1{vvR- @seatetdl by Wystqrm bk erbhzymoa@gaysthe ﬁenaturmg vonditms MER@! extbese 9ssapn gh

| evel s T i - i ekl

co- cut ¢ NGy SRR DRIES D RRR T LR YRR A ilheh Bl b

t he celthae weuggek@ngeng ngcphage tragstfipidevebrof MWRPQ as @gesattiop po-cfl@e:188] MWK e

t hese die I

acti vi T TR SBCPSaf: BMRLE LB AR AE LS VB NPT AR
ot her MiPeot degnchsomacgorhage MMat-hiccwhomtter: ). nol ecul es. Secreti on of
proinflammatory nolecules is reflective of the general activation state of
macr opr[gmg R i dvSndE CLEARRE DY e S i Emrﬁ&lefrﬁéﬁﬁlaﬁﬂg "ékfect? of MAPSSHLadnti

activated" pro-inflammatory state, to an M2, or ™al ternatlvely acti vat ed"
ant i - i rifidbaginiatop ysiag an alult e desel, colgm cResl modeha eitinag cord i B)e)mospiramatic

macr OD%%S of GkEAP LUPHUOKLARS bebREE Y Ca@X YFEN BREGoETesidh tiHiG Q¥hdSes and
MWPs, | e M2 macrophages are not neurotoxic, can pronote neurite

out gr ovspﬁqumpgeﬂlv weth thy infiltrgtiggeqt peigiafed wC@mexlzmgf) e (IBirp etkal X00&) The

Nat ure Reviews 8:57 (2007)), and exhibit decreased production of a nunber
of proinflammuatory nol ecul es, includi?g MWP-9 (Chizzolini et al, J I munol
164: 5952 (2000)). The described effects of MAPC on nacrophage function may
be nediated by a shift in the balance of ML/M2 activation state. [00189]
MAPC coul d have simlar effects in other CNS injuries. The effects shown by
these studles may be partlcularly reIevant after |schenlc stroke ~as

o, . . a .. . - I T



Met hods For Figures 2-4 DRG Dissociation [00190] DRGs were harvested as
previously described (Tomet al., J Neurosci 24:6531 (2004)). Briefly, DRGs
wer e di sswotzed/wei21of adult femal e Sprague- Dawl ey rats. PBotUs20th@®2@ent r al
and peripheral roots were renoved and ganglia incubated in a solution of

ross TR Gyt B it Al WoHO T i Bk D RS S st r P ise A RSS. OV

t hree tdrovas vhthlni QMﬂdSICblyln'SQWi s peegds @ rddoéef uhgakﬂeﬁlrbf a]Zhled dlesscm(‘ana/roe@rolala@s wer e

t hen resuspended_ i n_Neu u nent ith B

bng. Periti BT e PEB abA e Soal T B POGBRS SHUTE ol fa P e ar ¢
pl at ed immeDaletydollovdhSin@sy {iidi ibdexient @taxanatl@inisdck po@iesﬁn 0QOmesutea/ N for a
total of 6, 000 ceI | s/ di sh. WD 2011/ 106521PCT/ U82011/ 026067 Ti me- Lapse Dish
Pr epar Del t uI t i sh repared as
descri ﬁé‘l’d&g]r oodlé 4 S(PP%?%SIO& féﬂa F 6@3&‘%‘““ T We a“ﬁglfl"anﬁ iEal Wil ed
t hr ough:xtehte ofl p;pmlal Habafckoa‘on@a[eh tdl\ehcheO(:omrrdat @raﬁspﬁ)ﬁtahofi @f MARC asilghificantty of
cells t the es durln .Crqsc th ri nsed
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pI ati ng) of ceI | s. Cell Line Macrophage Cultures [00192] NR8383 cells (ATCC

"an adul t Sprague- Daw ey al veol ar macrophage cell |ine, were

cultured as described in previously (Yin et al., J Neurosci 23:2284

(2003) )DisdBesi@f | y, cells were cultured in uncoated tissue culture flasks

(Corning) in F-12K media (Invitrogen) supplenented with 15% FBS (Si gma),

GI uta n fed
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el ar LA FhETn 3 Bl RO SR SRR s Lo
(Si gma)201@00 ng/ M PDGF (R&D Systens), 50 nM dexanet hasone (Si grra) 1000
Um ESGRO (Chem con), and 2% fetal bovine serum (Hyclone). The cultures
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culture flasks (Corning) at an initial density of 0 cells/cn? and
subsequrent dﬁletmleltsl prgordary? ogurg ein| gechS. MhaPE edotayltyer withrapastaphpasel inlbitss i

of nEd'Iﬁﬁ(c];d%)ﬁ%‘é s%&e@JnCo@ﬂBQ porthip GEAP Y GiRARS AREMGs AGEH bl 081 £ VRIwWh & 6k days
usi ng trypsin/ EDTA (I nvitrogen).

responsible for macrophage -induced axonal dieback (Busch et al. 2009). There are multiple stages of
macrophage MMP-9 production and processing which could be impacted by MAPCs, including
transcription, translation, secretion, activation, and inhibition by TIMPs. MAPC co-culture could
affect macrophage MMP-9 activity at any one, or more, of these levels. However, these studies
clearly demonstrate that MMP-9 transcription is not affected by MAPC co-culture, as macrophage
MMP-9 mRNA levels were unchanged in the presence of MAPC compared to control conditions.
The studies also indicate that activation of pro-MMP-9 is not affected by MAPC co-culture, as both
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WO 2011/ 106521 MAPC- Condi ti oned Medi a PCT/ US2011/ 026067 [00194] Cells
were cultured as descri bed above and conditioned nedia was collected after
48 hour s w0 280/mb52¢0ni cal tubes (BD Bi osci ence). The comdirtisemnes26medi a was
spun down at 400 x g for 5 mn at 4C and the supernatant transferred to a

above. dRPEoMICRY YA POV Ui aRe R GFSEO U FSra RS, 000
MACO cayt Wedidig alot.f il it @ossibM thhti FIS1Pemeddaef dhididvA)mighvVARCeCandictdmiagdevel at
Medi a- T\{lhel(% ﬁ%P%agoaﬁpﬁﬁgeersaffect MMP-9 activity in dieback assays or in vivo, as MAPC express
high levels of TIMP-1. Nevertheless, these studies clearly indicate that MAPC co-culture
significantly reduced the amount of MMP-9 protein released by the cells, suggesting a direct effect on

MMP-9 secretion.

[00188] While these studies have focused on evaluating the effects of MAPC on MMP-9 activity
and M1/M2 activation markers, MAPC may also alter expression of other MMPs, and/or other
proinflammatory molecules. Secretion of proinflammatory molecules is reflective of the general
activation state of macrophages, and is decreased by shifting from an M1, or “classically activated”
pro-inflammatory state, to an M2, or “alternatively activated” anti-inflammatory state (Gordon, Nat
Rev Immunol 3:23 (2003)). M1 macrophages release cytokines, reactive oxygen species, nitric oxide,
and MMPs, while M2 macrophages are not neurotoxic, can promote neurite outgrowth (Kigerl et al., J
Neurosci 29:3435 (2009) and Block et al., Nature Reviews 8:57 (2007)), and exhibit decreased
production of a number of proinflammatory molecules, including MMP-9 (Chizzolini et al, J Immunol
164:5952 (2000)). The described effects of MAPC on macrophage function may be mediated by a
shift in the balance of M1/M2 activation state.

[00189] MAPC could have similar effects in other CNS injuries. The effects shown by these studies
may be particularly relevant after ischemic stroke, as regulating the extent of dieback in grey matter
could significantly alter the outcome after injury. MAPC could promote maintenance of cortical
association as well as other types of fibers at the lesion edge, providing an enriched, synaptically

connected lesion penumbra and an anatomical substrate for functional recovery.

Methods For Figures 2-4

DRG Dissociation

[00190] DRGs were harvested as previously described (Tom et al., J Neurosci 24:6531 (2004)).
Briefly, DRGs were dissected out of adult female Sprague-Dawley rats. Both the central and
peripheral roots were removed and ganglia incubated in a solution of Collagenase II (200 U/mlL,
Worthington) and Dispase II (2.5 U/mlL., Roche) in HBSS. The digested DRGs were rinsed and gently
triturated in fresh HBSS-CMF three times followed by low speed centrifugation. The dissociated
DRGs were then resuspended in Neurobasal-A media supplemented with B-27, Glutamax, and
Pennicillin/Streptamycin (all from Invitrogen) and counted. DRGs were plated on Delta-T dishes

(Fisher) at a density of 3,000 cells/mL for a total of 6,000 cells/dish.
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[ 00195] NR8383 rat macrophages were cultured as descri bed above. One day
prior to tinme-lapse mcroscopy experinents, macrophages were harvested with
trypsi n/ BROA(1/1932ir ogen), washed three tinmes, and pl at edTius2uncea@bed
tissue culture flasks at a density of 1.0 x 106/nL in serumfree F-12K
Twenty uL of .thi 50- f.ilg concentrated MAPC-conditioned nedia were added per
1 mL of ser F-AgeEt , for a final concentration of 1X. Prior to
use in tine-lapse experinments, the cultured cell |ine macrophages were

har vest[@alon] t helEDT Aclardtae dizhds FGhap evercaprdpares ass gaatted pravidieglyr(@basel alA wi t h

t he addj.ti.op.of HEP ouM . Si t. a densi of 2.5 x 105/ 70ul.
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Si gnma) s added to. th | ture. pri o transfer. to a heated stage
apar et 4 RSN BT EHE ) BBl Pt B0RIGFish % BelF BB S Ro <
W th a wiet genAtkahveltt sdbMatrcandstiopel usdmgAagrd@xerafidnt ispae wsicameandd) Igct i ve.
G owt h cones re chosen that t ended.strai i t he spot rim and had
char act R SR AGARER RO RBIm RSl BEOT b8 APheicBL° p SR hEkERRne
behavi ocurflxefaod dldvwke tadisli Sik epotsofere plates por disto Adiiet tho nexgkcameshoss daind canhygetely,
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VPGS B e PUR Lo b f FubiAna bR L SRS pn Bl iECM P R

r esuspéendedt 3ndeieny Obdsal holaminth lsath Fay thaoemonet] inmedixtple i fornil ging MARGS.

(100, 000/ di sh) were added to dorsal root ganglia neuron cultures after 24
hours and i Q?e‘ﬂtlé}ﬁeel\(flac% hg,?eC‘CJIt%reSM addi tional hours before tine-|apse

i magi ng. For—erperr‘rnerrﬁ‘sg‘rn—wﬁrch MAPC- condi ti oned nmedi a was added to DRG
cultures during time-|apse imging, 90 uL of 50X MAPC-CM was added after 30
m nut ed0®92baNBR3I&Iecels AT EC FonRL-Gb¥er anaadulirbpradghBaelon diveplenmderopidgacdl eat ed
macr op a . time-l syl tur 20 5. bR : el i ne
i magi ngﬂ‘?g‘g?f@g@g“%fg%ﬁg?ééﬁ es%n.rﬁg(?agﬁgﬁfyn%tragt ??5'?{0%2?3?%4?2 0 ))Sr%(r)l\?\{l 3Fi,t%git%ur ni ng
and br anchivgreden encn@fl yissed cugirnfaske (@mngphn Fo2Kwaedea (InWgen) supplemented

2011/ 1 2 / ' | @

(1 mo- 1 Aaer o BB B D U Rl e A e By o

ant i B- ttwbubitheet ypees | def Wetk.50Q pre@agnthy celhing -nedemphizgos tiomtimedapst @urEGSoHo,

1: 500, Si a - : AV W oTo! . NR8383
cei s’ vap @it JUh G ad M Aoy A L0 en) YRR RS NG MR e
densi t ynofateti0Bsw@R0ltge llhsks enPdenhPEs!.Gve A @ /ralo ircyghumit frecdF-AR K HPrioh é0 WR8B8Becel | s,
via Tr i i Lve
cont 1 o Ta it Tl e384 R0 by RS ha PLAA G ATOELAY DERBRETT. o1
medi a, dpdrespspeaddiin NovrobfsalMaREY  thepfddiion 24 BEGED <50uMhSigna s wdbisgy ahd.5 MAPCs
wer e relr@;tyﬁjqi and di scarded. NR8383 culture nedia was renoved, and the
NR8383 cell's were washed 3X with PBS and re-fed with fresh nedia containing
no FBS. After an additional 24 hours, the NR8383 conditioned nedia was

col | ected fMARESubwEs bl ot and zynogram anal yses, and NR8383 total RNA was
harvested for quantitative PCR anal ysis.

[00193] Sprague-Dawley rat MAPCs labeled with GFP were prepared as described previously
(Van't Hof et al. 2007). Cells were grown in rat MAPC media consisting of low glucose DMEM
(Invitrogen), 0.4X MCDB-201 medium (Sigma), 1X ITS liquid media supplement (Sigma), 1mg/ml
linoleic acid-albumin (Sigma), 100 U/ml penicillin G sodium/100 pg/ml streptomycin sulfate
(Invitrogen), 100 uM 2-P-L.-ascorbid acid (Sigma), 100 ng/ml EGF (Sigma), 100 ng/ml PDGF (R&D
Systems), 50 nM dexamethasone (Sigma), 1000 U/ml ESGRO (Chemicon), and 2% fetal bovine
serum (Hyclone). The cultures were plated on 10 ng/ml fibronectin (Invitrogen) coated 150 cm” tissue
culture flasks (Corning) at an initial density of 1000 cells/cm”® and subsequent replating at 200
cells/cm’. The cells were maintained in 15 ml of media/flask at 37°C and 5.0% CO, with passaging
occurring every 3-4 days using trypsin/EDTA (Invitrogen).

37



Western Blotting [00199] Total conditioned nedia from2 replicate wells was
concentrated using the described centrifugal filters to a final volune of
appr oxi mewel291120632d. The total concentrated vol unme was Poadsdoione®ea 10%
pol yacryl am de gel (Bio-Rad; each gel |ane represents total conditioned
medi a concegtrgig f.r.om% repl icate wells), electrophoresed for 1-2 hours
at 100V, an : L $°PVDF nenbrane (| mmbilon menbrane, M lipore).
Western blots were blocked in Western Bl ocking Solution (Sigma) for 30
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manuf advlm(ié)ceatrﬁ“mtﬁlidrcmm@nes Beaﬁodi Mrmpged using a Chem Doc-1t i nmaging
system (UVP). Background subtract ed band densitonetry was neasured and

anal yzed by tical significance. Zynography
[ 00200] Tot Mggedﬂn oo Wil {reat ﬁ/lgcr Hage plicate wel |'s was concentrated as

descri bed above and | oaded onto a 10% gel atin zynogram gel (Bi o-Rad), and
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col umsvihGhagyklition aE HEPHS (f§uMoSiganlLedt adensiterf 35 spe¢iofi. cat i ons. Rat ref erence
RNA (Stratagene) was used as a positive control. Synthesis of cDNA was

per f or med V\,ijt@e_lytal&\(,ﬁ&%y&#e transcri ptase and random hexaners (Pronega).
Control reactrons were pertornmed wthout reverse transcriptase to control
for genom ¢ DNA contami nation. SYBR Green quantitative PCR was perforned
usi ng t[AAbI PBGinagropy Were insubaiiRL H1°6riwadt3d oBEEERACEOCADTT. iﬁt’l@’l’lgl\llw-r@meﬂl'er se

f@lﬂg%ﬁ%@%&g&?‘%@%@%% th%d usi ng an Eﬁ?tgd’;%%tl nt h

9600 erﬁppéart\tm ALimdH lﬂ@smgesowdtetacmn@dmﬁre 390@:@@@ fori Hhhogs@ith a1@eispi Axiogmd t hen

40 CyC|4@§ o?%pé ulnr‘l eﬁ)Ox @9 q‘\tnéleﬁloql ectwg8 gﬁcﬁvtMneg ngltjea olsénatthato&

nor mal i ze aCtI | evel s, exp essed as percent of rat er ence
MVP- 9 §irglgb_t| 1_nt0 the spot rim and had characteristic dystrophic morphology for 30 minutes to observe

baseline behavior before the addition of cells or conditioned media and then observed for 3 hours. For
cell-addition experiments, cultured rat-derived MAPCs were harvested from tissue culture flasks,
washed three times and resuspended in Neurobasal-A media. For co-culture experiments, MAPCs
(100,000/dish) were added to dorsal root ganglia neuron cultures after 24 hours and incubated at 37°C
for 24 additional hours before time-lapse imaging. For experiments in which MAPC-conditioned
media was added to DRG cultures during time-lapse imaging, 90 ul. of 50X MAPC-CM was added
after 30 minutes of baseline growth cone observation. MAPC-conditioned media-treated macrophages
were added to time-lapse cultures after 30 minutes of baseline imaging (500,000 cells/dish).

Extension/retraction, rate of growth, turning and branching were analyzed using Metamorph software.
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Dorsal Col um Crush Lesion Mdel [00202] Al animal procedures were
performed in accordance with the guidelines and protocols of the Ani mal
Resour ce wormharioei21Case Western Reserve University. AdulPCTUSow1©26067
Sprague-Dawl ey rats 250-300g were anesthetized with inhaled isofluorane gas
(2% for all_ sur aL rocedures. A Ti |am nectony was perforned to expose
t he dorsal ME&M@% spi nal cord segnent. A durotony was nade
bilaterally 0.75 mmfrommdline with a 30 gauge needle. A dorsal colum
crush [[6&190h Wakwidxaimaiapke ifyging) PRGsiwrge xoadom b %HEA zjrﬂ\dﬂhﬁnosﬁailfedmdtﬁpﬁti-i nt o
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Conpl et(il 500, ddvitedzen)l esi on was verified by observatl on of white rratter
clearing. The holes in the dura were then covered with gel film The nuscle
| ayers were with 4-0 nylon suture and the skin closed with surgical
st apl es. Upol\ﬁﬁltggc%%%g of the incision, animals received Marcaine (1.0

ng/ kg) subcut aneously al ong the inci sion as well as Bupr enor phine (0.1

ng/ kg) [DIBRNMYBEIN3aellywerPoduoders dscrlgidypboaniutid ZH-welt Batkeaptan watiaindgustthofa
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i nj ect edndinércdnedal Wap QliGtadrfrd®egeiniia anheymeaghn awilyies. dot HEB3EobUhRYA The

i nj ect '&%hﬁﬂv@s‘fﬁ] ﬁg?éatm@a%glgilsto the mdline and 0.5 nm caudal to the

| esi on s were injected with forty-four 23.0 nL pul ses on 15
second intervals through a pulled glass pipette attached to a Nanoject 11
(Drumond) . WestergBlpfiingpi pette was then withdrawn fromthe spinal cord two
m nutes after the final injection. Follow ng the transplantation, the

i nj ect iga 9] t EoASnARBRIEHeAh tfﬂmQQ' feplidlle HOR WUSEdRed AN RingehE dedpsgd Wi th
4-0 et h| con sutures, and the skin was closed wth surgical Staples.

Post - opertfieeld]liprs ta pifinelvelums o anpsptimetely 20 wi- {The tot#h serce g adapym e frgded

recoveryyd & Om@rﬁﬁ}a%&hﬁd@'gg éfhla@éﬁ@d e?c‘ﬁcge‘l S1ahO r@ﬁ?&@nt@ﬂ&aﬁ"@&&ﬁu&@d | hdt um
Animal s were killed two or "four | esi on. Axon | abeling
concentrated from 2 replicate wells), electrophoresed for 1-2 hours at 100V, and transferred to PVDF

membrane (Immobilon membrane, Millipore). Western blots were blocked in Western Blocking
Solution (Sigma) for 30 minutes, then incubated in primary antibody (a-MMP-9 #AB19016,
Millipore; 1:1000 dilution in blocking solution) for 2 hours at room temperature. Western blots were
washed 4X in TBS, and incubated in secondary antibody (a-rabbit IgG HRP, Promega; 1:2500
dilution in blocking solution) for 1 hour at room temperature. Bound HRP-conjugated antibody was
visualized using ECL chemiluminescence reagent (GE Amersham) according to manufacturer’s
specifications, and imaged using a ChemiDoc-It imaging system (UVP). Background subtracted band

densitometry was measured and analyzed by Student’s t-test for statistical significance.

Zymography

[00200] Total conditioned media from 2 replicate wells was concentrated as described above and
loaded onto a 10% gelatin zymogram gel (Bio-Rad), and electrophoresed for 1-2 hours at 100V.
Zymograms were washed in 2.5% Triton X-100 for 30 minutes, and incubated overnight at 37°C in
developing buffer (S0mM Tris, 200mM NaCl, SmM CaCl,, 0.02% Brij35). Zymograms were stained
for 1 hour (0.5% Coomassie G250, 30% methanol, 10% acetic acid), and de-stained (30% methanol,
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[ 00204] Two days before sacrifice, the dorsal colums were | abel ed
unilaterally with Texas-Red conjugated 3000MVN dextran. Briefly, the sciatic
nerve of wbeortyghizihi ndli mb was exposed and crushed t hr @€TilUsSaeg/09406'h Dunont
#3 forceps for ten seconds. 1.0 uL of 3000MWV dextran-Texas-Red 10% i n
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animals will be kept warmwith a heating | anp during recovery from

anest hesi a andn@hiieiEiR access to food and water ad |libitum Animls were
killed two days followi ng | abeling with an overdose of isofl uorane and

perfus i S fo b T8 rves |xed
o v, AR GRS b Lo M SRR OBt E s B |

[ 00205]mifuswer vapeqpibstionsi Rad réferedk¥o ]EFA @Matagﬂnghlwaanﬂed hen mstmwe rcsmdoh n 30%
ch[ 3):/' Ongsirln:?g Ihc‘i)l\{Af évglgfp%rflormeg?vggﬁ\g%v\%{s}gﬁe erse ?f%lns ctié(l:fg uz;[nflhran om )Qasngeat Into
anti - G%Bﬂﬁnég:exébmcm read@s vend perkeDndd Mthomfrd:ume -1B8striptase- ©33ntrol for genomic

ant i GFR. quo -4 d. ant i n/ Al exaf | upr -63 ed Qn a
Zoi 55 Ao 3dm OieR Mk e TE PO SARLRIELI RS TRRTHR R0 Pon
Axonal NDIM#PBack Qravatdi ficati orG(EGO(ZEG]JCGAQTtMlTGTty aMM&W di elbaelse t hr ee
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then cept e 2 2 6,/
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pr oj ectste@g(pOT(axtlhmst NR#188 NIME-9 @un@aticantkstriogndlies] orf- wantlfeflelswalsl ekpressed as

measur ed frgmall sections fromall animals in a group
were a grrcgréted nge?ef?né:?W%ésgvgeir age distance of dieback per tine point.

Dorsal Column Crush Lesion Model

[00202] All animal procedures were performed in accordance with the guidelines and protocols of
the Animal Resource Center at Case Western Reserve University. Adult female Sprague-Dawley rats
250-300g were anesthetized with inhaled isofluorane gas (2%) for all surgical procedures. A T1
laminectomy was performed to expose the dorsal aspect of the C8 spinal cord segment. A durotomy
was made bilaterally 0.75 mm from midline with a 30 gauge needle. A dorsal column crush lesion
was then made by inserting Dumont # 3 jeweler’s forceps into the dorsal spinal cord at C8 to a depth
of 1.0 mm; squeezing the forceps holding pressure for ten seconds and repeated two additional times.
Completion of the lesion was verified by observation of white matter clearing. The holes in the dura
were then covered with gel film. The muscle layers were sutured with 4-0 nylon suture and the skin
closed with surgical staples. Upon closing of the incision, animals received Marcaine (1.0 mg/kg)
subcutaneously along the incision as well as Buprenorphine (0.1 mg/kg) intramuscularly. Post-
operatively, animals were kept warm with a heating lamp during recovery from anesthesia and

allowed access to food and water ad libitum. Animals were killed at 2, 4, or 7 days post-lesion.

Cell Transplantation

[00203] Cultured rat-derived MAPCs or primary bone marrow-derived macrophages (which had

been stimulated with interferon-gamma and LPS for 24 hours) were harvested from tissue culture
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Exanple 2 Effects of MultiStenm(r) on Ischem a-Induced Gene Expression
Changes [00207] MultiStemsignificantly inhibits ischem a-induced markers
of i mmunewpespons®iwi th i nfarct regi on. gPCR anal ysi s ceafTiusast 1i0k@67

Mul ti Stem adm ni stration prevents massive i schem a-induced upr egul ation of

mar ker s respons as ,MP12 r e Cro PCR
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and adm ni st r| ing Ll he cells having the desired potency to the subject, in a
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therapeutic result, the cells being non-enbryonic stem non-germcells that
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three times w1th Dumont #3 forceps for ten seconds. 1.0 ul. of 3000MW dextran-Texas-Red 10% in

sterile water was the injected via a Hamilton syringe into the sciatic nerve at the crush site. The
muscle layers were closed with 4-0 nylon suture and the skin with surgical staples. Upon closing of
the incision, animals received Marcaine (1.0 mg/kg) subcutaneously along the incision as well as
Buprenorphine (0.1 mg/kg) intramuscularly. Post-operatively, animals will be kept warm with a
heating lamp during recovery from anesthesia and allowed access to food and water ad libitum.
Animals were killed two days following labeling with an overdose of isofluorane and perfused with
PBS followed by 4% PFA. Tissue was harvested and post-fixed in 4% PFA and processed for

immunohistochemistry.

Immunohistochemistry

[00205] Tissue was post-fixed in 4% PFA overnight and then submersed in 30% sucrose overnight,
frozen in OTC mounting media, and cut on a cryostat into 20 pm longitudinal sections. Tissue was
then stained with anti-GFAP/Alexafluor-405, anti-ED-1/Alexafluor-594 or -633, anti-
GFP/Alexafluor-488, and anti-vimentin/Alexafluor-633 and imaged on a Zeiss Axiovert 510 laser-

scanning confocal microscope at 10x magnification.

Axonal Dieback Quantification

[00206] To quantify axonal dieback three consecutive sections per animal were analyzed, starting at
a depth of 200 pm below the dorsal surface of the spinal cord. The lesion center was identified via

characteristic GFAP and/or vimentin staining patterns and then centered using Zeiss LSM 5 Image
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2. A nethod for treating inflammation in a subject having a condition, the
nmet hod conprising adm nistering cells having a desired potency for

nodul at i rgoracwvepdzage activation to the subject, in a tireraseuttiocabt y
effective anount and for a time sufficient to achieve a therapeutic result,
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cells that have a desired potency flxampiedul ati ng nacrophage acti vati on,
assaying the cells for the desired potency, and adm nistering the cells
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anount apeutic result, the cells
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t her apéothieanfpresativn. t he cel | s bei ng non-enbryoni ¢ stem non-germ cells that
express one or nore of oct4, telonerase, rexl, or rox-1 and/or can
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of any of | a ce

clainms 1-5, wherein the m ni stere S i ncrease
neur opriatleetciise of TiclealiYd/ days dévianye Amanalowekisecrifivgd 3 daye pijeatcplb mfusiopgor
2011/ 1QQ9R }RGI4US2011/ 026067 7. The method of any of claims 1-6 wherein
potency I's assessed by an assay selected fromthe group consisting of (1)
assay for macrophage activation factor expressed in or secreted by the
col | s, [POBSR PonlyvncFBpHigE OV e i Jonasdhge RO tg YRRV RI
pr esentalil Qln@ld ERRIRRNAGESR RO (PAR AR PaforiRl oK RBAIAH i &Pbtei NG P8 ROS
macr ophages during activation. gz A nmethod for determning a
t her apebachigal Resuby verg mprpalizadd o fitact apdeipeesed b Avesize pergent of @t wifsgnee RNRavi ng
a condikj-Qhendyne cell's being non-enbryonic stem non-germcells that
express one or nore of oct4, telonerase, rex-1, or rox-1, and/or can
differentiate into cell types of at |east two of endodernmal, ectodermal, or
mesodermal germ | ayers, the nethod conprising assessing, follow ng
adm nistration of the cells to the subject, an in vivo bi omarker of
activated nmacrophage in a subject in vivo, wherein the cells express and
secrete one or nore factors that nodul ate macrophage activati on.
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9. The nethod of any of clains 1-8, wherein the condition is selected from
the group consisting of acute and chronic conditions in central nervous
system i worg11/w6321, stroke; ischem c stroke, multiple PCTASE®I1926067
Al zhei ner's Di sease, ALS, Parkinson's Di sease, hypoxic-ischem a, neonat al
hypoxi ¢ 'As[ ema, and traumatic brain or spinal cord injury. 10. The
met hod df of clainms 1-9, wherein the subject is human. 11. A nethod
for constructing a cell bank, the nmethod conprising selecting cells that
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germ layers, wherein, prior to administration, the cells were validated as having the desired potency.

3. A method for modulating macrophage activation in a subject having a condition, the method
comprising selecting cells that have a desired potency for modulating macrophage activation, assaying
the cells for the desired potency, and administering the cells having the desired potency to the subject,
in a therapeutically effective amount and for a time sufficient to achieve a therapeutic result, the cells
being non-embryonic stem, 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.

4. A method for modulating macrophage activation in a subject having a condition, the method
comprising administering cells having a desired potency for modulating macrophage activation to the
subject, in a therapeutically effective amount and for a time sufficient to achieve a therapeutic result,
the cells being non-embryonic stem, 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, wherein, prior to administration, the cells were validated as having the

desired potency.
5. The method of any of claims 1-4, wherein the administered cells are allogeneic.

6. The method of any of claims 1-5, wherein the administered cells increase neuroprotective

(M2) and/or decrease neurotoxic (M1) activation.
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7. The method of any of claims 1-6 wherein potency is assessed by an assay selected from the
group consisting of (1) assay for macrophage activation factor expressed in or secreted by the cells,
(2) assay for macrophage activation, (3) assay for antigen presentation of macrophages, and (4) assay

for morphological changes of macrophages during activation.

8. A method for determining a therapeutically effective amount of cells administered to a
subject having a condition, the cells being non-embryonic stem, 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, or mesodermal germ layers, the method comprising assessing, following
administration of the cells to the subject, an in vivo biomarker of activated macrophage in a subject in

vivo, wherein the cells express and secrete one or more factors that modulate macrophage activation.

9. The method of any of claims 1-8, wherein the condition is selected from the group consisting
of acute and chronic conditions in central nervous system injury, e.g., stroke; ischemic stroke,
multiple sclerosis, Alzheimer’s Disease, ALS, Parkinson’s Disease, hypoxic-ischemia, neonatal

hypoxic ischemia, and traumatic brain or spinal cord injury.

10. The method of any of claims 1-9, wherein the subject is human.

11. A method for constructing a cell bank, the method comprising selecting cells that have a
desired potency for modulating macrophage activation and expanding and storing said cells for future
administration to a subject, the cells being non-embryonic stem, 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.

12. A method for constructing a cell bank, the method comprising expanding and storing cells
for future administration to a subject, the cells being non-embryonic stem, 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, the cells having been validated for having a

desired potency for modulating macrophage activation.

13. A method for drug discovery, the method comprising selecting cells that have a desired
potency for modulating macrophage activation and exposing said cells to an agent to assess the effect
of the agent on the ability of the cells to modulate macrophage activation, the cells being non-
embryonic stem, 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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